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ZKOTIOG

To KegpdAalo 1 otoxeuel va eloaydyel To padntr oTig Baolkeg €vvoleg TNG Bewpiag
Twv onudtwyv. Eniong otoxelel va Tov pgpeL o€ ema®r] e Ta PE€oa evoUpUaATNg Kat
acuppatng petddoong, wote va uropel va mpoPaivel oe ouykploelg wg pog ta
KUpLla XapaKTNELOTIKA oTolxela Toug Kat tn XpnoTlkdtnTtd toug. Mpdobeteqg €vvoleqg
TIou agopouv Ta KUPLA XapaKTNELOTIKA TOU OoNuatog, onwg eival n eEacbgvnon, n
TMaPaUdPPwWaOTN, N SIAPOPPWON KAl N KABUOTEPNOT, EVIOXUOUV TO BewpnTikd urtdBadbpo
TOU paBntn Kat Tov BonBouv va avripeTwrtilel kKaAUTtepa Ta Ao pa TMPAKTIKA TIPOo-
BAaTa. TENoG, elOIKOTEPEG YVWOELG TIOU agopouv Tn Aettoupyla kal tn Xprjon Twv
SlarnodlapopPpwTwyV (modems), KOBWG KAl TOUG KWJILKEG avixveuong kat divpbwong
TWV OPAAUATWY TIAPEXOUV TO arnapaitnTo MAaiolo OAOKAT|PWONG TWV YVWOEWV TIOU
artatrrodvtal, WoTe 0 Habntng va eloaxbel aopar€oTepa oToV TPOTIO AEITOUPYIag ToU
MOVTEAOU ETUKOLVWVLWV.

MpoodokwpueEVa amoTEAEoHATA

Me Tnv oOAOKA)pwOoN TNG LEAETNG AUuToU TOoU KeEPaAaiou o pabntrg 6a rpéeErel:

v Na Eexwpilel To avaloyikd arnd to Yneplakd orjua.

v Na dwakpivel kal va egnyel TIq SlapopEq TwV HECTWV PHETAdOONG.

v Na propei va avagepel ta Baoikd oroixela HeTAdooNng TNG YNPLOTIOMNUEVNG
TIAnpogopiag.

v Na avayvwpilel TIg OUOKeUEG Kal TIG dlaTtd&elg TNG YNPLaKAG PETASooNG.

v Na avayvwpifel ta dojkd otoixela evog YneplakoU CUCTNLATOG ETIKOIVWVIAG.

v Na avayvwpilel Ta XapaKTNELOTIKA TNG SIadpPpwong Kal tTng kKabuotEpnong
TOU ONjUATOG, KABWG KAl TOV TPOTIO e ToV ortolo ertnpedlouv tn petadoon.
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MpoepwTHOEIC

MNvwpilelg and tL arnoteAeital éva UoVTEAO ETIIKOIVWVIAG;
Mwg petadidovral Ta avaloyikd Kal Mg Ta Ynelakd onuata;
Tieival SlapdpPwoNn CrHATOG Kal YAt Xpnollorioleirat;

P ON

Mool eivat ot Adyol Ttou eEacBevouv Kal KaBuoTtepoUv TN HeTAdooN evdog O1-
MATOG KAl TIWG AVTIUETWTIlovVTAl,

o

TLAEpnE SlaudPPWOT ONUATOG KAL YLA TIoLo ASYO XpnoloTtoleital;

6. lMwg urmopoUyv va EMKOWVWVIoouV LETAEU Toug dUo onueia ota omnola eivatl
aduvatn n arneubeiag KAAWSLAKr cUvdeon ASyw HeyAANng andotaong 1 Adyw
YEWYPAPIKWY SUCKOALWV;
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Mabnpua 1.1:

1.1.1 Baoikég évvoieg onUAaTWV

Onwg eival yvwotd and tn duaoikr], Ta EAACTIKA cwpaTta
€xouv TV IIITNTAa va ugiotavral TTapodIKEG TIAPALOPPWOELS,
dtav aokeital endvw Toug KArotla duvapun. Autdé onuaivel ot
av n duvaun n ornoia ackeital og €va eAACTIKO CWHA KAl TIPo-
KaAe{ TV napaudp@wor] Tou ndyel va upiotatal, TOTe TO OWUa
ETIAVEPXETAL OTNV APXIKN ToUu katdotaon. H avdarttugn duva-
HEWV PETAEU TWV SOMIKWY oTolxXelwv evog cwpatog, dnAadn
TWV MopiwVv, TWV aTOMWY KAl TV LOVTWY TOU, Ol oTtoieg Teivouv
va TO €MavapEPOUV OTNV apxlKr Tou katdotaon, ovopdlo-
vtaleAAOTIKEG dUVAMEIG. ASGYW TNG AVATTTUENG TWV SUVAEWV
autwyv KABe dlatapaxn (kivnon) evég onueiou (cwpatidiou)
Tou eAACTIKOU OWUATOG ard tn 6€on loopportiag Tou petadi-
Setal and onpueio og onueio og OAo TO CWHA.

310 oxrjna 1.1 mapoucidfovrat oplopéva puaotkd rtapadely-
pata NG petddoong pag diatapaxnsg.

MUEFLREITE oI e

Al i v' Av og Jla fjpeun eripdvela vepou piEoupe pa métpa, na-
|[[['| | ! i ||ll 1] L] '| |||| LT patnpoUpe 4TI dnuoupyeital pa diatapaxr n ornoia petadi-
IUATRTRTRTRTR L TATRVA LR TR TRV ATATR R SeTal UE HMOPPY] OUOKEVTPWY KUKAWY, TIOU €XOUV KEVTPO TO
B onpuelo ornou €rieoce n nietpa. H eAelBepn erpdvela tou vepou
OUUTIEPLPEPETAL OAV EAAOTLKN LEUBPAVN (oxNna 1.1a). H pe-

TAdoon autng Tng dlatapaxng eivat éva kupua.

v' Méoa og €vav KUALV3pOo, OTO €va AKPO TOU OTIo{oU UTIApXEL
— - €uBoAo, €xoupe BAAeL agplo (oxua 1.1B). Av peTaklvrioou e
= =] I andtopa To €URoAo, dnuioupyeital pHeoa otov KUALVSPO uLa
TIEPLOXN] AUENEVNG KAL LA TIEPLOXT] EAATTWEVNG TIUKVOTNTAG
(mleong), Ttou petadidetal oto agplo pe karowa taxutta. H
peTddoon autng g dtatapaxng eivat éva kuua.
— | v’ ZTEPEWVOULE TO €va AKPO evOG XOVTPOU OXOoLlWIloU, eV TO
AAANO TO KPATAE UE TO XEPL MAG. AV KIVI)OOUE TO AKPO AUTo
aAndToua TPOG TA EMAVW, dNUIOUPYETAlL la dlatapaxy) TouU e-
TadideTal KATtd MKOG Tou oxowioU Tipog ta de&ld, xwpig va
MeTaBANBel TO oxNua TNG. =10 oxHa 1.1y napouaoidlovtal dUo
) otydtuna and ta ornoia rpokUTttel 6Tl KATtd TN HeTddoon TNg
dlatapaxrg 6Aa ta onpeia Tou oxowvioU ekteAoUV SLASOXIKA TNV
idla akpBwg kivnon. H pévn dragpopd eivatl 6t n diatapaxr) oto
onpeio B 6a dnuioupynBel Alyo apydtepa arnd 4,TL oto onueio
A. H petddoon autrig tng dlatapaxnq eivat éva kuua.

o,

\~
A B
—~

&
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2ynua 1. 1: Isipopoto oto omoio paivetor n
UETAOOON LULAS OLOTOPAXHCS.
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Mevikdtepa, kABe dlatapaxr] n onoia petadidetal and onueio og onueio peoa oe
KATolo eEAACTIKS HECO AEyeTAl KUPA. XapaKTNPELOTIKO eival OTL Katd tn HeTAdoon evog
KUpaTtog de yivetal peTa®popd UANG, AAAA TA UAIKA onpeia Tou eAaoTtikou peoou ta-
Aavtwvovtal YUpw arno tn 6€on looppoTiiag TOUG Kal Ol TOAAVTWOELG AUTEG peTadido-
vtal and To €va onueio oto AANO. ZnNuUelwVvoupEe STITAAAVTWON ovoudZeTal n nepLlodt-
KM} Kivnon 1ou KAavel éva cwpa yUpw arnod tn 6€on .oopportiag tou. 'EToLn rrtwon g
TETPAG OTO VEPOD TIPOKAAE( TAAAVTWON Ttou dnoupyel otnv eripdvela Tou vepou €va
KUpa (oxrual.ia). H rmeplodikn kivnon tou gppSAou avaykddel Ta popla Tou agpa
pEoa oToVv KUALVOPO va ekTeAoUV TaAdvtwon (oxnual.1B). TéAog, To dkpo A tibetal
og TAAAVTWON TIPOKELUEVOU va dnuoupynBel €éva kUua to ortolo petadidetal oto
oxowli (oxrjua 1.1y). Onwg napatnpoule, XapaKTNPELOTIKO TNG TaAdvTwong eival n
mePIOBIKN Kivnon, dnAadn n kivnon mou enavalapBdveral mavopoldturna Petd and
KATIOLO XPOVIKO Jldotnua.

Me Tov (310 TpoTo TToU JLa dlatapaxr) n oroia MpokKaAeital og pia Rpeun erpavela
vepoU petadidetal arnd onueio o onuelo kalt Tipog OAEG TIG KATEUBUVOELG JUE TN LOPPN
KUMATOG, £€TOL KAl €va TIAAAOEVO NAEKTPIKO SiTtoAo TipokaAel dUo evaA\aocodpueva Tie-
dla, éva nAekTplkd Kal €va payvnTiko, Ta ornoia petadidovral and onpeilo og onueio kat
TIPOG OAEQ TIG KATEUBUVOELG e TN HopPpT] SUO KUUATWYV, EVOG NAEKTPLIKOU KAl evog Ha-
yvntikoU avtiotolxa. Ta kUuata autd petadidovral pe TNy TaxutnTa Tou pwTog, eivatl
AANAEVSETA, SNAAST) CUVUTTAPXOUV TAUuTOXPOoVA, KAt A&yovTal NAEKTPOHAYVNTIKA KU-
HaTa.

AvdAoya pe TNV katelbuvon TwV TAAAVTWOEWY TWV UAIKWYV onuelwyv Tou eAacTtikoU
pEooU Kal oge ocuvduaod e TNV KateuBuvon Tng kivnong Tou {dlou Tou KUpaTog, ta
KUpata xwpiCovral oe dUo €idn. 'Etol, av n TaAdvtwon eival mapdAANAn mpog tnv
KateUBuvon NG Kivnorg Toug, TéTe Ta KUpATta eival yvwotd wg diapikn. AvtifeTa,
av n TaAdvtwon eivat KABeTn pog TNV Kivnor Toug, ToTe Ta KUpata Aéyovral eyKkdap-

momm

181 Bl ool poanTo

2ynua 1.2: Eion koudtwy

e

&=

MaAAépevo nAektpikd BinoAo
€XEI ENIKPATHOE! va ovopdle-
Tal éva avoiktd KUKAwpa
Thompson und poppr guBu-
ypappou aguppatoc. Onwg ei-
val yvwaoto and tn Puaikn, to
avolktd kUkAwpa Thompson
npokUNtel and To avtigToixo
KAgloto (nou otnv anAougte-
pn nepintwan anoteleital ané
gva nnvio kal évav nukvwen),
6tav avtiKaTaoTHOOUPE TO
nnvio pe €vav anAd aywyo Kai
anopakpuvoupe BaBuiaia toug
onAlopoUg tou nukvwer. H
akpaia autry Nepintwaon tou
avoIkToU KUKA®patog eival éva
euBu ouppa. Av guleuEoupe
to oUppa pe KatdAAnAn Bidta-
En nou napdyel NAEKTPIKEG
TOAQVTWOEIG, TO AVOIKTO KU-
kAwpa Ba apyioel va ndAAetal
6nwg to KAEI0TO KUKAwpa
Thompson.

4

-
———

Tnv Unap€n twv nAektpopa-
YVNTIKQV KUPATWVY unoatripl-
te Bewpntikd NpwWTOG O
Maxwell, eved tnv neipapatikn
anébelEn tng unap&ng toug
eBwoe o Hertz.

Ye
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——
H nepiobikn kivnon tou epfo-
Aou i n Bigyepan tng xopbng
evog BloAiod avaykdCouv ta
pépia tou agpa atov nepifdi-
Aovta xwpo va ektelolv taAa-
VIWUOEIG, Ol ONOIEG YE TN OEI-
pd toug npokalouv nepiobikeg
petafoAég tng nieong tou
aépa (NUKvVWOEeIg KAl apalw-

0€1g), NoU oVOPACoupE RXOUG.

H petatponn evog pnvupatog
ge gnpa yivetalr gto gnpeio
elg6Bou tou pe tn PonBeia
evOG petatponéa (transducer).
>to onpeio npoopiopol ToUu
€vag dAAog petatponéag ena-
vVa@epPel TNV NAEKTPIKA KUPa-
TOHOPI) 0TO apXIKO Prjvupa.

oia (oxnua 1.2).

Ta dtaunkn kKUuarta eival TavtoTe Unxavikd, yati eivat anotéAeoa dladoxIKwyV CuU-
MTIIECEWV KAl ApALWOEWY Tou pEcou. 'Eva xapaktnploTikd napddetyua Slaurkoug
KUMATOG aroteAoUv Ta NXNTIKA KUuata, n apxr Twv onoiwv ompliletal otnv kivnon
Tou gudAou (oxnua 1.1B). Ta eykdpola kuuata propel va eival pnxavikd, onwg ta
KUpata tou oxnuarog 1.1a kat 1.1,  nAekTpouayvnTikd, onwg eivat ta padlokuua-
TA, TA MKpOKUMATA, Ol UTIEPUBPEG akTiveg, TO OpATO PWG KAl OL UTIEPLWDELG aKTIvEG
KTA. H petddoon Twv NAEKTPOMAYVNTIKWY KUUATWY OUVIOTA pla HeyAAng onuaociag
E£PEUVNTIKN TIEPLOXT], N OTTola ATTACXOAE( TNV ETILOTHUN TWV TNAETUKOLVWVLIWYV KAl EOIKO-
TEPA TWV NAEKTPOVIKWY UTIOAOYIOTWV. 2TO oXra 1.3 mapoucidlovtal ta SlapopeTIKA
€(dn KUpATwV Tou NAEKTPpOoUayVNTIKOU PpACATOG.

Katd kavdva €va kUua npoUnob€tel kanola mnyn napaywyng, dnAadn pa eEwtept-
K] attia, n ortoia 6a MPokKaA€oel o€ OPLOPEVA UANIKA OCWwUATIOIa ToUu EAaCTIKOU HETOU

HACET BOUDTy T TED
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Zynpo 1.3: To paopo tawv HAEKTPOUAYVHTIKWDOV
KoudTawv

TaAdvtwon). Eivat euvénto 6t ta cwpatidia autd 6a Bplokovtal dirmAa otnv nnyn. Nna
TapPAdeLya, TO NAEKTPLIKO KUUA UTTopel va TIPOKAAECEL TAAAVTWON OE OPLOUEVA UAIKA
owpatidla Tou kaAwdiou pe To ortolo eival ouvdedepgvn n TNy apaywyrg tou. H
TaAdvtwon auth petadidetal and cwpuatidlo oe cwpatidlo dlapgcou Tou KaAwdiou.
>TIG TNAETILKOWVWVI(EG SUWG TO KUUA Ttou Ttapdyetal arnod €va onpueio dev eival mavra
NAEKTPLKO.

Muwa onuavtikn dtadikaoia otn petddoon KAolou KUMATOG eival KAl N UETATPOTT] TOU
o€ €éva NAEKTPIKO HEYEDBOG TTOU HETABAANETAL XPOVIKA KAl AEyeTaAl CRHA HNVUPATOG 1
ANMAWG ofpa. Emopévwg to onua eivatl €va nAeKTPIKO KUUA 1) [UlA NAEKTPLKY] KULATOOP-
Pn. Na napddetypa, oe ha TNAEPWVIKT olA{a Ta pnvuuata, dnNAadr] ol CUVOIAIEG,
elval akouoTikd KUuaTa, Ta oroia petatpernovtal HeTd arnd KAatAANAn erne&egpyaocia
(MIKpOPWVO) o NAEKTPLIKA KUpaTa (onuata) Kat, ottwg 6a doUpe OTn CUVEXELD, SLaKL-
vouvTal 0TO TNAEPWVIKO SIKTUO JE TN HOPPT] AVOAOYIKWYV 1] PYNPLAKWY ONUATWV.
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1.1.2 XapakTnpIioTIKaA CHHATOC

Ta xapaktnploTikd evog onuartog eival ta akéAouba:
v' Mepiodog opaTog (period): ovopdlZeTtal n SIdpKela ULag MARPoug TAAAVTWONG 2

TOU UALKOU onpeiou oto eANAoTIKO HEcO, CUMBOAIleTal pe T kal peTpletal oe deu-
TepPOAemTa (Sec). Znuelwvoupe OtLn rnepiodog evdg onuartog eival ion pe tnv re-
piodo Tng nMnyng Tou orjuaTog.
Mrkog ofjparog (length)- ovopddetaln andotaon oy ornoid petadideTal To orjua
o€ XPOVo ag reptddou T (oxrjna 1.2) kat cupBoAiletal pe A. ZTa eyKApola orjpata
TO UNKOG ekPPAlel TNV andotacn PeTa&U dUo SadoXIKWV KOPUPWYV 1] KOWALWYV,
eVW oTta JLIaunKn onuata ekppddel Tnv andotaon PeTa&U SUo MUKVWHATWY 1
APALWMATWV.
ZuyxvoTnTa oNPaTog (frequency): ekPpPAlel Tov APLOUS TwV EMAVANPEWVY ULAG
TIA}pOoUG TAAAVTWONG eVOG OTToloUdATIOTE TIEPLOSIKOU ONjUaTOG 0N HovAada Tou
XPoOvou (kdbe deutepdAertTO) KAl CUMBOAICeTal pe v 1 f. H povdda petpnong eivat
0 KUKAOG avd deutepoAertto mou Aéyetal kat Hertz (Hz). Ztnv npd&n xpnotuo-
molouvtal moAanAdola tou Hertz. ‘Etol éva KiloHerz (KHz) .ooUTtal pe €va XiIAi6-
KUKAO, SnAadr| xiAloug KUkAoug avd deutepdAertto, Eva MegaHerz (MHz) .oou-
Tal pe €va HEYAKUKAO, dnNAadn] éva eKATOMMUPLO KUKAOUG avd SeUTEPOAETTTO 1
X\la KHz, kat éva GigaHerz (GHz) i.coUtal pe €va yiyadkukAo, dnAadr €va dloeka-
TOMMUPLO KUKAOUG avd SeUTEPOAETTTO 1) €va EKATOMMUPLO XINIOKUKAOUG avd deu-
TEPOAETTTO.

H ouxvdtnTta tou orfjpatog eival ac@aiwg (on pe Tn ouxvotnTa Tng 1Nnyrig Tou

ONMATOG, EVW Ard ToV OpLoUS TipokUTTITEL OTL €va onua e tiepiodo T Ba €xel

ouxvomta v = 7/T.

TaxiTnTra perddoong onparog (velocity): ovouddetal n taxutnTa e tnyv ornoia

TO onua dlartepvd 1o HECO PeTAdooNG Kat cuBoAileTal peu. H taxdtnta tou

onpatog divetal arnd To MNAIKO Tou UrKoug Tou KUUATOG TTou petadidetal ipog

TNV nepiodo T, dnAadn: v = A /7. Enopévwg, av untoBg€ocoupe 6tL 7 = 7/V, ToTE

Ttaipvoupe:

U=A/T=A/41/v) =A-Vv

omndTe KATAAYoUE OTNn BeueAlwdn eElcwon Twv onudTwy:

A -

U = |4

* L

Ta grjpata pnopouv va kaBo-
ploToUV eite ano TIG guyvoTn-
TEG £iTE ANO TA HIKN TWV KU-
HATWV TOUG.

Movdabeg ouyvotntag kKUpatog
1Hz =1 cycle/sec

1 KHz =1 kc/sec =10° Hz
1 MHz =1 Mc/sec=10° Hz
1 GHz =1 Gc/sec =10° Hz

Mnkn kUpatog

17km = 10° m
17dm =10""m
T7cm =102 m
1 mm = 10"3m
Tpm = 10" m
1nm =10"°m

1A =10 °m [Angstr'ém]

=
01 BovrioeIg Twv OEIoPWY pno-

pEei va €xouv guxvotnta HIKPOo-
tepn ané 1 Hz.

AvtiBeta, opiopgéva nAektpo-
payvntika oripata, 6nwg eival
o1 unépuBbpeg aktiveg, To opa-
T (WG, ol uneplwbelg akei-
VEG KTA., €Xx0UV NMOAU UWNAEG
guxvotnteg, tng TAENg twv
10% - 10° GHz
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<A
L] i -

H tayxutnta petdboong twv
NAEKTPOPAYVNTIKDYV KUPAETWY
0TO KEVO €ival ion He Tnv ta-
xutnta petdboong tou wtog
oto kevo, BnAabn eivar:

u=3x 10%® m/sec.

-

A

T e .

H ywvia | to té6to w petpie-
tal ouvBwg ge poipeg n oe
aktivia. H poipa opiCetal wg
to 1/360 tng 6Ang nepipe-
pelag (1°=60" = 3600°). To
aktivio (radian) opiCetal wg to
T6E0 nou €xel PAKog oo pe
TNV OKTiva TG NepIpEPEING.
Eneibn n nepipepela €xel pe-
tpo 360° 4 2n aktivia
(n=3,1459..), pia ywvia fi TéEo
@ aktivimv Ba 1goltal pe
(*180/M)° poipeg kai, avei-
gTpoW@a, pia ywvia i téEo p°
poipdv Ba €xel p€tpo p*n/
180° aktivia.

Mapadeiypa 1|

Ta nAekTtpopayvnTiKE CHPoTa e eEAIPETIKA VPIAEG CLXVOTITEG, OIS gival TO

opaATS PG, 01 LIEPLHOSELG aKTIveg, KAO®G Kat ot aktiveg X Katl yappa, cuviOwg

IIEPLY PAPOVTAL OE OXEOT] HE TA (K1) TWV KUPATOWV TOVG, Ta orTola PeTplovvial o€

MIKPOXIALOOTd (um), oe Jkpd (), oe vavépetpa (nm) 1j oe Angstrom (A). Eropé-

VWG VA NAEKTPOPAYVNTIKS O a JKOVG KUpatog 1 nm Oa €xel ouxvotnta nepi-

movv =v/A=3x10%°x 10° = 3 x 10° GHz, oot v toobtotl pe tnv taxvtgta

peTGdoong tov pwtsg (c= 3x10%m/sec) kat A pe 10 —

v

v

2ynua 1.5: Xnuoto ue
otapopa pdong 7w/2 17 90°

MAGrog ofjparog (@amplitude) ek@pPAlel TN OTLyULAia TIUr) TOU ONUATOG O
OTTIOLAdNTIOTE XPOVLIKT) OTLYUN) (oxnua 1.4) kat cupBoAietal pe a. Ztnyv repirrw-
on evOg NAEKTPOUAYVNTIKOU ONUATOG TO TMAATOG eival n péylotn dUvaun Tou
NAeKTPLKOU 1] TOU payvnTikou mediou.

Avahoyiko Zua
- ATUHT TS ul

ANVAVAVS

2ynuo 1.4: XopokthplotiKd orjuatos

\ f

I-ll-I:l"l'l-'l-l-l'I

ddaon onfjparog (phase): ekppdlel Tn dlapopd ¢ evdg orjuarog, étav autd
ouykpiveTtal e KATolo AANO OTjjud TIOU XPNOLOTIOIOUME WG ONa avapopdg
KOl TOU oTtolou 0 KUKAOG EEKLVA TN XPOVIKH OoTiyur) t=0. Emtopgvwg, eivat puotkd
n dlapopd autry va deixvel OTL To €va orjua rnportopeUsTal 1} uotepel Tou AA-
Aou. 2to oxnua 1.5 paivovratl dUo orjuata rou €xouv dlapopd ¢pdaong /2 1,
looduvapa, 90°.
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1.1.3 MoppEc ojuaTog

‘Onwg eival yvwoTo, yla va ETIKOVWVTOEL KAVE(G e KATTOLOV AANO, TIPETIEL VA OTEIAEL
€va urjvupa. To urvupua rnpéenet va petagepOel, pe m Boriela tou peoou petdadoong,
arnd tov Tound oto d€kIn (Mdbnua 1.7) kat va eruBeBaiwbdei n A\jYn tou. Autr n
erPBeBaiwon eival €va oAU onuavtiko pEpog tng dtadikaoiag Tng HeTAdoong.

Yridpxouv duUo Baoikol Tpdriol cUppwva e Toug ortoioug propei va petadobei ua
TIAnpopopia. Zuykekplegva, OTtwg paivetal kat oto oxnua 1.6, tTa pnvuuara prropoudv
va petadobouyv elte wg avaloylkd eite wg Ynplakd orjpata. Eival oAU onuavtiké va
yYvwpilel kaveig Tig dUo auTtég neBddoug peTAdoong, eMeldr, Ke ToV €vav 1] Tov AA\o
TPOTIO, EUTIEPLEXOVTAL OE OAA TA ETIKOWVWVIAKA CUCTHLATA.

-

P AN 2N
e\ \R_/ N
: Avaroy b rijia
Ll el el e
Wrppaka orjpa

- Kpiaon L

2o 1.6: A1idrkpion avalopiKod - ynelakob GHUoTtog

1.1.3.1 Avaloyika onfjupara

Avaloyikd eival Ta orjuata ta ornoia peTaBAAOVTAL CUVEXWG META OTO XPAVOo Kal

€XOoUuV TN HoPPTr) NHITOVOEISOUG KAUTTUANG. H Kivnon evég appovikoU avaAloyikou
ONMATOg, TIou eival n arnAouoTtepn Kivnon evég avaAoylkoU orjuaTtog, uropel va na-
paotabel ypaglkd, onwg gaivetal oto oxrjpa 1.4. 3to oxrjpa autd anelkovidetal pa
oelpd anod ouvexOueva OTLYUOTUTIA eVOG NULITOVOEID0UG KUATOG TTIOU LETARBAAANETAL
ApMOVIKA OTn SLdpKeLa ToU XpAvou.

Ta nutovoeldr] KUpaTa TaploTAvVouV TIG AUEOUELWOELG TNG TAONG TOU NAEKTPLIKOU
ONMATOG 1] TIG AAAAYEG TNG €VTAONG TOU AKOUOTIKOU onjuatog. EdikéTtepa, To akou-
OTIKO orjua, Tou eivatl éva avaloylkd orjua, ekppddlel €vav kaBapd kat arnAo rxo 1,
onwg Ague, T vota. MNa napdderypua n olkia pag eival éva ouvBeto orjuq, Ttou arnote-
Asltat arnd 1o ocuvduaod TIOAAWY NIUTOVOEIDWY KUMATWY. EKTéG arnd ta akouoTikA orjua-
TA UTIAPXOUV KAL TA NAEKTPOMAYVNTIKA ONUATA, OTIwG eival TA OTTTIKA, TA PASLIOPWVIKA,
TA TNAEOTTTIKA KTA.
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Mapadeiyua 11

To aKOLOTIKA O PATA EIVAL OVOAOYLKG CIJOTO OTO OTIOT0L:

. & ’
>tov andé Axo (oxApa 1.7a) n AR

Ap
niean tou aépa p pevafdiie-
Tal CUPEWVA PE TNV NHITOVOEI- ||'ﬁ'|. ﬂ ,I'ﬁ'l ,I'h'll IIﬁlI F'l, F'l, hP F ﬂq hod hl: g ﬂq b ohas
6r) kapnuAn wg Npog to Xpovo U U U U U 'lull U U 1 1
t, evw oto auvBeto fxo (oxr- L {[v] Sdpuio
(o) Ak Nxog

pa 1.7B) n nieon petaBdAAetal
pev neplobikd, o1 6pwg aup-
Wva pe tnv nuitovoelbr ka-
pnuAn. Zto B6puBo (oxn-
pa 1.7y) n nieon pevafdAAetal
pn nepiobikd, evd o KPOTOG

(oxripa 1.78) npokaAeital and

anétopn petafoAr Ttng nieanc.

[B) ZOvBETOC o 0] KpoTog

oo 1.7: ATAoc iyog (o), abvBetog iixos (), Bopvfog (), kpotog ()

v" H a6&€rnorn g €Vviaong Tou 1§ XOU aVTloTolXel 0 €01 ToL BPOoUus TOL CIja-
T0G, SAad1] TOL MAGTOUG TOL KUPATOG TTOVL To naptotdvel. H Stapopd paivetat
oto oxfua 1.8a, mov mapltotdvel ta StaPpopeTIKG TAGTn (V1)) Tov Vo onua-
TWV IOV IPOKOAAOUBVTOL OIIG TO AT A TOU {8100 HAIJKTPOUL TG pecaiag OKA-
AOG TOL IMIAVOUL, e POVI] S1apopd TNV E€VIaoT] KE TV OITOla KATIO10G6 AT TO
nmAnktpo. Eneidn motigtal to i6to mAfKtpo tov mdavov, Oa akovotel o i8tog
TOVOG, PE 1] Stapopd STt 0 Evag Oa eival SUVATGTEPOG AIIG TOV AAAO.

v' H ouxvatta €ival GUVAPTIIoT] TOL APLOROT TOV POP@V IOV TO NPILTOVOELSES
KUOpa enavaloapfavetal ava SevtepdAento. Xto oxfpa 1.8a to nutovoelS£g orjpa
NG YOMUNALG €VTao1)G TOL TANKTPOL TG pecaiag KATHAKOG TOL MIAVOUL IOV IO~
OnNke mpokaei 1jxo 277 nepinnov KEKA®vV to SevtepSAenrto (Hz). Auts onpad-
VEL GTL TO NUITOVOELSEG Ko emavalapfavetor 277 popég to SevtepSAento.
‘Opomwg, av to 1810 MANKTPO Tou mAvou natnetl pe tnv dra €viaorn ailid ma
oKkTAPBa (OKGAa) YapnNASTEPQ, TOTE 1] CUXVOTITA TOL 1] XOU ITOL HpoKaAeital Oa
etval 138 kAol to SevtepSAento. Xto oxrfjpa 1.8 ocvykpivovral ta S¥o orjpo-
Ta, Ta orroia £Xouv To (610 MAGTOG (LIpog), AAAG TO AVOlypd Toug StapEpet, apoyv
Ol XAMNAEG CUXVOTITEG £XOLV MTAVTOTE HEYAAUVTEPO AVOLY O AITS TIG VPN AEG.

v' H ¢aGorn petpd ) OXETIKY XPOViKY] O€01) tou orjpatog péoa og pia nepiodo.
Enopévmwg n petatdémorn) paong (phase shifi) nepiypdgpet to onpeio oto omnoto
apxilel 0 KOKAOG T1¢ NITovoelS0U¢ KaurAng (BA. mapdaypago 1.1.4). Xto oxn-

pa 1.8y mapouvotdlovtal TECoEPA CIIATA, EK TOV OIToiwV To KaOgva apxilel oe
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StapopeTiky] pAor ansé Ta IPONyoUBHeVA TOL Kot Ta onoia StaSoxikd €xouvv

Stapopd paong /2 axktivia 1, tooSvvapa, 90°.

g AN AN AN 4
. VTN ST T

qn:.:llﬁ"-.-"ﬂ"fﬂ"ln'n'-.u"ﬁ"ufn".f. B} fh"..u"n"nx"ﬁ".fﬁ". ﬁ.l'r
AV AYIAY YAV AV J

(&) 0 e

v U VARV
2yenpo 1.8 TTAATOS avaloytkady GHUd Ty Zyjuo 1.8f: Zvxvotnteg avaloyikdy onuaTwmy
A i
LEIGTE a*
pAOTG )

2o 1.8y: @AGEIS OVOLOYPIKDV OHUATWV

1.1.3.2 Wneiaka onfjpara

Ta gneiakd orjpara naipvouv SIaKPITEG TIUEG HETa OoTo XPpdvo, dnAadn €xouv gva
Slakpttd aplOud duvatwyv kataotdoewy. MNa napddetypua, To duadikd orjua eivat Eva
YnpLakd onpua, To oroio €xel SU0 KATAaoTATELG TIOU avTiipoowrieUouv uévo dUo ouven-

Keg, TV 7 (katdotaon on) 11 TNV 0 (katdotaon off), kat cuvrnBwg avtloTolXoUV OTIG
NAeKTPIKEG TAoelg Twv +5 Volt kal 0 Volt (oxrjpa 1.9a). ‘Etoln tdon twv +5 Volt ouve-
XouUg peupatog propel va avtirmpoowrielUel évav TIaAUo, evw n tdon twyv 0 Volt v arnou-
ola maApoU. Zta Ynelakd onpuata ol TIaAol £xouv ouvn-

Bwg TO (dlo UYog ) TMAATOG, KABWg Kal To (Blo dvolyua N

ouxvotnta.

Mia AANN pop®1] TWV YNPLAKWY ONUATWY PaiveTal oto o 1 0 1 0 1 10
oxnua 1.9B. 2’ autr TNV repintwon LIoxUouv TPELG ouvon- +5 Volt
KEG: N Tapouaia tng BeTikng Tdong Twv + 15 Volt maplotd- e
VEL TNV KAaTtdoTtaomn on 1) TN AOYIKr) cuvorikn 0, n napoucia 0 Valt N
NG apvnTikAg Tdong Twv —15 Volt naplotdvel Tnv Katd-
otaon off 1 Tn AoyIKr) cuvbrkn 7, evw n arouocia tTdong
TIAPLOTAVEL TN KN OPLOUEVN KaTAoTaon. AUTr) N LOP@r] TwV
UNPLOKWY ONUATWV XPNOUOTIOLETAL e TIOANOUG BIAPOPE-  Syyiuar 1.9 Wnpiand orjua ue wapovoio S60 cuvOncdy
TIKOUG TPOATIOUG O€ [LoVADSEG eTIKOIVWVIAKOU eEOTIALIOIOU.




01 0 1 0 1 1 0

+16 Vol
Eheyxoc "ON®
Harpmd
L e e I e = o S N —— T
[ T
il Sy ety el plus pei dmteist —Ei —————— o Valt
=3 Vol
=15 Woll
Eheyyon "OFF"
fuzyid 1

Onwg 6a doupe otn CuveExela, N €v-
vola NG MeTatoriong g ¢Aong, Ttou
KaBopilel To onueio and tTo omnoio ap-
Xiel 0 KUKAOG NG nuitovoeldoug Ka-
MTTUANG, elval Whlaitepa xprioun otnv
KAtavonon Twv PYnelakwyv onNUATwy.
Suvnbwg n petatoriion ¢Aaong napt-
otdvetal e géva dnAo duadikd Ynoio.
Mamnapddetyua, oto oxrjpa 1.8y, értou
napouctdlovtal TEooegPLG SIAPOPETIKOL
KUKAOL TToU apxiCouv o€ TE0OEPLG XW-
pPLoTEQ pdoelg Twv 0°, 90°, 180° katl 270°
0 KaBgvag, N LETATOTILION TWV PATEWV
napwotdvovtat pe 00, 01, 10kat 11 avti-

oTtolXa. ZNUELWVOUE OTL N METATATIION TNG pAONG XPNnolJoroleitat eupUtata otn Je-

2xnuo 1.9 ¥neiorxo oo jue Topovoia Tplov obvUnKwy
—:“%
A

TAdoon NG YNPLaKrg MAnpogopiag.
:ﬂ —iir—

To @aopatiké elpog piag

ypappng petdboaong eival to

Bidotnpa TWv OUXVOTATWYV

p€oa oto onoio petabibetal

IKavonoIntika Tto anpa.

XapaKTNPELOTIKO TWV PN@PLaKwV onUATwy eival To PeyAaAo pacuaTikd eUpog ToUg, e
arnotéAeoua va petadidovral SUoKoAa peoa arnod To TNAEPWVIKO diktuo. Idlaitepn Tie-
plrtwon aroteAoUV TAa NAEKTPOMAYVNTIKA OT)UATA TWV OPATWY CUXVOTHTWV (OTTTIKA
onuata) Ttou SlakvoUvTal UE OTTTIKEG (VEG.

1.1.4* Mabnuatik mapaoracn Tou ojHaToCg

H pabnuatikr] €kppaon Tou apuovikoU orjatog eival pia ouvexr|g ouvdaptnon duo
METABANTWYV, TOU XPOVOU t KAl TOU HEYLOTOU TIAATOUGA, ovOoUAZeETAL NUTOVOEIDNG' Kal

napwotavetal anod v e§lowon:

a=Anu2rivt+ )

7 Onwe paiverar kat oo gyrjua 1. 10, yia kdBe ywvia rj toéo w, rmou Eival Evag moayuatikos apleuos, ooikeral nn

I T [T

B ouvaoTnonMUToOVO (@vIioToyacuVNTtovo ), 7Tou OULBOAKETAL HENW (QVTIOTOYaOUN ), OULPwVa LE TV ortola
ywvia 1j 1o 100w aviioToouV O€ Lila (ovVo Tyr, ToV payuatiko aulGuonw (Qviiotoaouvw), o orolog loodtal
o HE TV IPOBOAT} TS OlAVUOUATIKTIG aKTIVag )¢ ywviag 1j tou toéou 1l tov déovayy (avrioroyaxX ). Eriousvwe

01 OUVATES TIES TWIMUW AaIOUVW 8a kuyualvovral oto odormual-1,1].

Yitdoyouv Arieipes ywvies mou EYouv mv i0la Qoxikij kat TEAIKT] TAEYPd, 1} To&a ITou Eyouv v (0la apxTj kat TEAOG.

[ia mapdostyua, avil® o€ LoPES IIY O€ aKTivia elval To ETOO Tou TOEoU apxTicA kat TEAoUSB, ToTe urtdoyouv

arewa ywvouETPIKd T0Ea ITou Exouv v i01a apxriA kat teEAogB, aldd ue dlapopetind usTpaw rmov olvovral

aro ¢ gyeoeg: w = |° + 360K (O€ LIoPES) kal w = + 2K (0€ GKTIVIQ), OTTOUK GKEPALOS. Kal ETIEDN WS HETPO

ywviag gpieTal 1o UETPO TOU QVTIOTOYOU TOEOU TTIS, OTaV 1] ywvia yivel ETTIKEVTDI, Ol Taparavw OYETELS Olvouy

2ynuoc1.10: O pryc- Kal TO LIETPO GAWV TV QVTIOTOW WV ywvIdV. TEAOS, EMTELDT] 1) GUVAOTIION UITOVO EIVAL TTEPIOOIKT] LIE TTEPI0O02T,
VOUETPIKOS KUKAOS onAaoimu(2n+x) =nW(2n-X) = NUX, 77 yoagikij ¢ naodotao) 6a sival orws paveral oto oyriua 1.4.
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a: notypaia T TAAToug ToU OuaTog (tdon 1) pedpa),
A: 1 MEYLOTN T TTou Ttaipvel To TIAATOG TOU ONUATOog,

v: n ouxvotnta tou orjpatog (Hertz),

@: N PAoN TOU ONATOG OE AKTIVIa KAl

: (21 aktivia = 360° = 1 migpiodos,
n=3,14...).

H kivnon mou neprypdpetal arnod tnyv napa- Un@iokd oo
ndavw e&lowon eivat n an\ovoTtepn TwWV TIEPLO- MR i
SIKWV KIVIIOEWV Kal AEYyETAL APHOVIKH TaAd- A J | Ll aliir
vTwon (oxAua 1.6). Emeldn n kivnon autn vi- == _h|-um. s i S R TR
VETAL o€ euBeia ypauun, Aeyetal Kat yPauMi- ApByde apponaay
Kl appovVvikf TaAdvTwon. Xwpig va urodpe (a)
oe 1laitepeq HABNUATIKEG AETITOUEPELEG, AV 1 o jLoveir)
avaAUucooupe pia Teplodikr] TaAdvTtwon?, 6a
ndpoupe A oelpd APHOVIKWV TAAAVTW-

OEWV, TWV OTIolwV ol ouxvATNTEG eival ake-

pata TToOAAANAdoLa JUag oplouévng (apxIkng) ®)

ouxvotntag. H taAdvrtwon tTng KpdTEPNQ .
ouxvoeTNTaq v AeyeTal OepeAI®dNG 1] TPWTN f |
APMOVIKH Kal €xel TO PEYAAUTEPO TAATOG, ) —- i
dpa KAl To HeyaAUTEPO PEPOG TNG LoXUOG TOU - . l | .
onfjnatog. H appovikn tou €xel ouxvotnTa 2v v)

A€yeTal BeUTEPN APHOVIKH KAl £XEL UKPOTE-
PO TMAATOG KAl CUVETIWG IKPOTEPN LoXU. H ap- =

HOVIKN] TIoUu €xel ouxvotnTa 3v AEyeTal TPITN - | | | |
APMOVIKH K.O.K. ©®) = ]

Miam

el S T -

4 IR,

Eivair onuavtikd va katavorjoel KATolog tn :
AelTOUpPYI(a TWV APUOVIKWY OTNnV rapdotaon I } : i o e—
TV PNPlakwyv onudatwy. Na napddeyua, To R |
PYnplakd orjpa tou oxnuatog 1.11a arnoteAei- (€) 1 : & . ' | | | i .
TaL, BewpnTikd, and gvav Aanelpo aplbud ap- P
MOVIKWYV, TA TIAATN TWV OTIolWV ELWVOVTAL OU-
VEXWG, MEXPL VA undevioTouv. Av eriixelpnOel
va rapaxBel To orjjua autd KPATWVTAG OPLOE-
veg Hovo anod TG apoVIKEG Tou, TOTe Ba 1d-
pPoulE SLAPOPETIKA, KABE popd, arnoteAeoua-
Ta. Kpatwvtag pévo pia appovikn (tn Beue-
ALWON), TIOU €XEL KAl TN PeyaAUuTtepn LoxXU, TIA{PVOULE TN YPAPIKN TIapAdoTaoT) TOU OXI)-

2ynuo 1. 11 : ITopdotaon yneioxob GHUOToS UE OLODOYXIKES
TPOCEYYICEIS OPUOVIKDV

2 Yrovoeirail np katd Fourier Ha@nuartikiy avaAuvon tou onjuarog.
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[a va pnop€aoupe va npoaey-
yiooupEe IKavonointikad €va wyn-
IaK6 arpa, anaicoyvtal Tou-

AGX10TOV OKTW APHOVIKEG.

patog 1.11B, n orola dev €xel kavéva Kowvo onpuelo e TN ypaplkr mapdotaocn Tou
apxikou Ynoelakou orjpatog. Kpatwvtag dUo apoVIKEG (Tn BepueAlwddn kat n dedTte-
PN), aipvoupue N ypaglkr rmapdotacn Tou oxrfjpatog 1.11y, n omnoia ndAL dev €xel
TIOAAA Kowvd onpuela e TN Ypaglkr mapdotacn Tou apxikou ynelakoU orjnatog.
KpatwvTtag TEooeplg ApLOVIKEG, SLATIIOTWVOUE OTL T YPAPIKY TTapdoTaoT ToU OXI-
patog 1.113 apxiel va nmpooeyyilel Tn ypaPlkr tTapdotaon Tou apxlkouU Yynelakou
onuatog. Téhog, dtav Xpnolorioinfouv OKTW APOVIKEG, N YPAPLKH TTapdoTtaon
OoXeDOV CUMTITITEL UE AUTNH)V TOU apXlkoU Yneplakou orjpatog (oxnua 1.11g).

To pawvdpuevo autd, Tou (dnwg Ba doupe kat oto Mdénua 1.4) Aéyetal MapapopPpwaon
TOU ONUATog, deixvel OTL, yla va dnULoupyrooulE €va Pneplakd orjua rou va rAnotlddel
OTO MPAYHATIKO XPNOLOTIOWWVTAG OPLOUEVEG LAVO aTtd TIG APLOVIKEG artd TIG OTtoleq
artoteAeital, pénel va kpatnBouUv TOUAAXIOTOV OKTW APMOVIKEG. AlAPOPETIKA, Ba
EXOULE PTWXA aroteAeouata.

s i
A£Ee1g TOU TIPETTEI va Oupapai

EAQOTIKA owpaTa, EAACTIKEG SUVANELG, KUUA, TAAAVTWOT), TIEPLODIKT Ki-
vNoN, NAEKTPOUAYVNTIKA KUuATa, Slauikn Kiuara, eykdpola kiuata,
ONfMA, XAPAKINPELOTIKA ONUATOG, TIEPI(OS0G ONUATOG, UKOG ONUATOG,
ouxvOoTNTA OrjHaTog, Taxutnta dIddoong ONUaAToG, TIAATOG ONMATOG, pAoN
ONfMATOG, AVAAOYLIKA OT)UATA, NUITOVOELST G KAUTTUAN, APOVIKO AVAAOYL-
KS onua, Yneplakd onuata, apovikr TAAAVTwon, apaudép@waon.
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Mabnpa 1.2:

1.2.1 Eicaywyn

KdBe nmAnpopopia, mpokepgvou va petadoBel and tnyv rnyr) otov npooploud Ing,
TIPETIEL VA XPNOIHOTIO oL KATIOLO EAACTIKO HECO, TIOU AEYETAL KALHETO HETASOONG.
To p€oo petddoong rmapexel €va puotkd SPOO 1], AANLWG, €va KavAAL ETILKOWVWVIAG
Slapg€oou Tou oroiou 6a otaAouv Ta orjpata. Zto napddetypa nou akohoubei dive-
TalL phe gvayv 1o KatavonTo TPEOTIo N €vvola ToU HECOU HETAD0O0NG XPNOLLOTIOWVTAG
€va puUOLKS avAaAoyo.

Mapadeiypa 111

To oxfjpa 1.12 Setyvel €va GTOPO MOV OTEAVEL VEPOS O KATIO1O
GAAo pe tn Borjbeta evog mupPooPecTIKOV CWANVA, EKPIETAA-
Agvdpevo ta 8o €ufola mov €xel o cwAnvag oge KABe Akpo
Tov. To Gropo meéder kat aprpvel StaSoX1KA To mp®to £pfolo
IOV KPATAEL OTaA XEPla TOL, mapdyet SnAadn nadpovg. Ot
rmaApot avtol petadiSovial PEC® TOL CMANVA KAl PTAVOLV OTO
Sevtepo €pPolro touv GAAov axrpov, SNAadT) oto GAAO Gtopo. Av
0 CWANVaG ffTay TeAeiwg AKAPIITOG, TO VEPS TeAelmwg acvprrie-
oTOo Kot 1] Kivnon tov xwpig tp1fr], téte n kivnorn tov Sevte-
pov gnporov Oa akolovBovoe pe akpifela tnv Kivon tov
IPGTOL ePBSAoV. QOTSC0 0 CWANVAG elVal EAACTIKGG, TO vEPS
neplexel puoaldideg, apa etval wg éva Babps cupImeots, Kat
1 Kivnorn tov vepoU npokadel Tpif1n], pe amotédecpa va pnv
prropei to €afolo va petadidet maApovs pe arnepioplot) To-
xonta.

T'a va emavédBovpe otnv nepintwor] pag o mupocPecTIKGG
CWANVOG MAPIOTAVEL TI] YPAI] EMKOWVLViag (. Y. KaA®dS1o) -y
KOl TO vEPOS Ta ofjpata. Ol ypoppég emKowvmwviog €Youy 1816-
TNTEG (YOUPAKTI)PLOTIKG) IOV €{val aVAAOYEG e AVTEG TOL OW-

Anva.

AT To TtIapandavw Tapddely A TIPOKUTTTEL OTL KABE TINYY| EKTIEUTIEL OE OPLOUEVEG OU-
XvotNnTEg, oL ortoieg kabopifouv TN TWvn eKMOUTIAG TNG. Ol cuxvATNTEG AUTEG opilo-
vtal anod ) dlapopd avApueoa Ot MEYLOTN KAl oTNnV eAAXLOTN CUXVOTNTA TToU ropei n
Tyn va ekrnepyel. Qg ek ToUtou KABE HECO PETADOONG AVAAOYLKWY OnuUdtwy eival
oXxedlAOUEVO YA €va OUYKEKPLIUEVO eUPOG CUXVOTHTWY TO OoTtoio kaBopilel kal To €U-
pog Lwvng (bandwidth) Tou. ZUVeNwg To eUpog Lwvng ekppdlel tdvta tn dapopd

s RINT]]

gt LTS

Zynuao 1.12: Mniyoviko
avaroyo tov HEcov
UETAIOONS
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Av to eupog Cwvng evog u-
oIkoU kavaAiou enipeplatei ge
(Ve OUXVOTATWY PIKPOTEPOU
eupoug, ol {WVEG AQUTEG OVO-

pdCovtal Aoyika kavdAia.
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ZpdApa ovopdCetal onolabn-
NoTE PUOIKA 1 TEXVIKA aitia
nou €xel wg anotéleapa o 6¢-
KTNG va pnv pnopei va avana-
paydyel tnv apxikni nAnpowo-
pia nou gt€Avel n nnyn.

avdueoa otn PEYLOTN Kal oTtnV eAAXLOTN ouxvATNnTa Tou Propel va e§aoc@alioel To
pEoO petddoong. AnAadn, edv uia ypauun eivalt oxedlaopgvn ylia ouxvotnTteg Hetagu
Twv 80.300 kal 83.400 Hz, autr 6a €xel eupog dwvng 3.100 Hz.

Mapadseiypa 1V

Ta mAepovikad KaAdSta €xouvy oxeSraotel €Tot, doTe va £€xouvv e0pog {dvng repi-
mov 3.000 Hz, SnAadn cvxvétnta and 300 €wg 3.400 Hz. Auvts cupPatver, yrati to
PEYOQATTEPO ITOGOOTO TG EVEPYELAG TI)G AVOPGOIIIVIG pwVIS BPTOKETAL CUYKEVTPO-
PEVO PETAED QUTOV TV CLXVOTHTWV. AUTO TO €6pO0G {DVIG EMTPEIEL TNV TALTOXPO-
V1] LETAS00T], PECOD EVOG PUOLKOU KOVOALOU, REYGAOL aplOpo GLUVOLAAEEe®V, EVE
oLYXPOVWG eEacPpalilel oTov opANTy T SLVATSTNTA Va KATtavoel Ta AeySpueva Kot
va avayvoptlel ) ¢pmvi] TOLV GLVORIANTI] TOV. ‘OPW®S, OV HPAYPRATIKOTNTA, TO

£0pOG {OVIG TOL TNAEP®MVIKOU KaVAALOU elval KATL moparndve ano 3 KHz.

Ao To Ttapandvw rapddelyua rpokurttel OtL eival avaykaio to eUpog Jwvng va
empepifetTal oe {WVEG CUXVOTNTWY MIKPATEPOU eUPOUG, TIOU ovopudZovtaltAoyIKA Ka-
vdAia. Autd ta kavdAla urtodiaipoulvTtal og KATIOIEG ETUMAEOV OUXVOTNTEG, WOTE va
eEaopalietal €vag IkavortoiNTkOg HeTAEU Toug SLaXxwPLOUOG He TNV 0co To duvatov
MIKPATEPN ETUKAAUYN.

To eUpog Cwvng evég avaloylkoU LECOU ETASOO0NG avapEPEeTal OTO eUPOG CUXVO-
TATWYV OTO orto{o AUuTO peTadidel Kal dev €XEL KAULA OXEON LE TIG TIPAY LATIKEG OUXVO-
TNTEG TIOU XpPnolJorolwouvtal yia tn petddoon. Na napddeyua, To padidpwvo ota
FM g€xel duvatdtnTa avanapaywyng nxwy rou Bplokovtal pg¢oa oto eupog Twv 30
£€wg 18.000 Hzmepimou. Ztnv npaypatikdtnTa Opwg tTa FM kUpata de petadidovral
O’ AUTEQG TIG oUXVOTNTEG AAAA OTn ouxvAoTnTa TG reploxng tTwv 100 MHz. Mua ava-
Aoyn katdotaon LoxXUeL KAl Yia Ta HEoa UYPNAWV CUXVOTATWY TIOU XpnolorotouvTal
OTn METAS00N TNAEPWVIKWV ONUATWY. Ta XapaKINPELOTIKA AuTwV TwV HEowV Ba Ta
eEetdooupe oTa AUEOWG eMOeEVA padnuarta.

Qotdoo oL TieploocdTEPEG aAMd TIG YPAMMEG TIOU XpnotuortoloUvtal yia tn HeTddoon
HNVURATWYV dev eival KATAANNAEG Yia YnpLakr) HeTddoon. To 1o dladedogVo KavAAL
erukolvwviag dedougvwy eival To Koo TNAEPWVIKO KUKAWA, TO OTIOl0 OUwG €XEL WG
KUPLO OKOTIO TN KETAS 00N TNG avOpwTilvng pwVAG, TTIoU gival avaloyiko onua, kat oxt
TA UTTOAOYLOTIKA dedogva, TIou eival YnPplakod onpua. To pwg, o 1X0g, Ta padloPpwVi-
KA KUpata kat OAa ta avaAoylkd orjpata Tou Tiepvouv ard ta KaAwdlakd peoca
peTddoong repypdgovtal BAoel TwV OUXVOTATWYV. 2’ auTtd Ta péoa Petddoong To
TIAATOG TOU ONJMATOG O€ €va OUYKEKPLUEVO ONEIO TAAavVTWVETAL YPTIyopa.

>NV YnPLakr] eTAdoon N XwenTIKOTNTA (capacity) evdg avaloyikoU Eoou ekPPAlel
TO UEYLOTO PUBUS e ToV orolo propoUpe va oteiloupe 1] va mApoupe Xwpig oPpaipa
Kdrtola TAnpogopia ard autod Kal €XeL OTEVI] OXEOoN e TO eUPog {wvng Tou. MNevikd, 6o
peyaAUtepo eival To eUpog Cwvng ToU HECTOU PETAdOONG, TOOO PEYAAUTEPOG eival kal o
PUBUOG HETASOO0NG TWV dUAdIKWY Yngiwv. STa cuoTtrparta erukovwviag dedopevwy N
XWPNTIKOTTA PETPLETAL O SUadIKA Yn@ia ava dsutepOAenTo (bps: bits per seconds) 1
oe ToAanAdold toug. 'Exovrag unoyn ta naparndvw, Ta peoa petddoong dlakpivovrtatl
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o€ TPELG YEVIKEG KaTNYOopIeq:

v Méoa petddoong oteviig {wvng (narrowband), TIou XpnooroloUvTal yla mn Je-
TAd00N YNPLaKWV ONUATWY e pubuoug amnd 45 €¢wg 600 bps. Ta péoa autd
Sev €X0UV EMAPKA XWPNTIKATNTA, YIA VA LETASWOOUV TNAEPWVIKEG CUVILOAEEELG.
T€toleg YPAUUEG OCUVAVTWVTAL CUVHBWG O TNAEYPAPIKA KUKAWUATA.

v Méoa petddoong Baoikrig Lwvng (baseband), TTou XPNOoIOoToloUvTal yia TN PeTddo-
on YnPLakwv onudatwy pe pubpoug arnd 1.200 €wg 33.600 bps. Turukd xpnoylortolou-
VTal TNV TNAEPWVIA YA TN METASO0O0T ONUATWY PWVNG.

v Méoa petddoong eupeiag {wvng (broadband), Ttou XpnooTioloUvTal Yia TN Je-
TAd00N YNPLAaKWV oNUATwWY e pubpuoug arnod 48.000 bps €éwg 1,5 Mbps. H xwpn-
TIKAOTNTA TOUG ETUTPETIEL VA XPNnOoLortioinel OAo to edpog Toug, Hrnopel Suwg kat
va urtodlalpeboulv og AOYLIKA KAvAALA UIKPOTEPNG XWPENTIKATNTAG, TIPOKEUEVOU
va Xpnouortioinbouv og TNAEPWVIKEG OUVILAAEEELG 1] OTN METAS0ON ONUATWY
XAUNASTEP WV PUBUWYV PETADOONG.

Onwg elivat yvwoto, n erikowvwvia uropel va eivatr evoluppuarn ) acdppuartn. tnv
TPWTN HOPPT] TO HECO PeTAdOONG elval TO KAAWDLO, evw Ot dedTtePn N yNLvn atuod-
opaipa. XTn ouvexela, AOyw tng ortoudaldtnTtag TWV HECWV HETADOONG OTNV ETIKOL-
vwvia, Ba peAetnBouyv dleEodikdTePa Kal avd katnyopia ta peoa petddoong katl 6a
katadelxOel N MpaKTIkr Toug a&ia.

1.2.2 Evouppara péoa peradoonc

Ta evouppuarta pgoa petddoong dltakpivovtal ota cuveoTpappéva elyn KaAwdiwy,
oTta ouoa&oVviKA KaAWdLla Kal OTLg OTtTkEG (veg. Ta peoa autd repltypdgovtal otn
ouvexela.

1.2.2.1

To nmoaAaldTePO KAl TILO CUVNBLOUEVO PETO HETAS0O0NG eival To ouveoTpappévo ZeU-
YOG KaAwdiwv (TP: Twisted Pair). ArtoteAeital and oUpuata pe Tuprjva XaiAkou, id-
XOUG eVOg TiePITIou XINlooToU, Ta ortoia TepiBANovTal arnd HoVwTIKO UAIKO. Av duo oUp-
pata cuotpagouyv To €va YUpw arnod To AANO, OoTE va TIAPoUV EAKOEIDEG OXNUa, ON-
HoupyoUv KUKAwA To ortolo propel va petagepel dedougva. 'Eva KaAwdlo arnoteAei-
Tawarnod éva ) neploodtepa T€rola {euyn, Ta ortola repBAAAovTal arod LOVWTIKO UAIKO,
Kal Uttdpxel o€ U0 LOPPEG: TO AOWPAKIOTO KAAWS10 CUVECTPAHHEVOU {euyoug (UTP:
Unshielded Twisted Pair), cuvnBlouévo ota TNAEPWVIKA dlKTud, KAl TO 0WPAKIOHEVO
KAAWd10 ouveoTpappévou Lelyoug (STP: Shielded Twisted Pair), TTou TIAPEXEL TIOOOTA-
ola and 66puBo r apepBoA€g. To UTP kaBopiletal amnd tnv turoroinon E/A/TIA-568
(kaLtn vedtepn 568A) kal xwpiletal oe katnyopieg and 1 €wg 5, avdAoya pe To Oco
opixTo eival To MAEELO0 TwV KAAWSIwY (oxa1.13). To oPixTo MAEEIO ETUTPETIEL Y PN -
YopdTtePOUG pubOUG peTddoong Kal pelwon Twv TIapeBOAWY KAl TWV NAEKTPLKWYV
AAMNAeTd pdoewyV avApeoa og KovTivd ouola Ceuyn.

ZuveoTpappéva Zeuyn KaAwdiwv

2TO XWPO TWV UMOAOYIOTWV
Xpnaiponoiodvtal ol akéAouBol
noA\anAaglagtikoi Napdyoviec:

T Tera 2% = 10™
G Giga 2% = 10
M Mega 220 = 108
K Kilo 2w = 10°
m milli 107
u micro 10°®
n nano 10°°
p pico 1072

1 Kbps = 10° bps

1 Mbps = 10° bps
1 Gbps = 10° bps
1 Tera= 10" bps

|
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-
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Me tov épo tunonoinon ev-
voeital n Biatinwaon kavévwy
Aeitoupyiag kail Biaguvbeang
nou eival anobektoi and 6Aoug
TOUG XPAOTEG Kal TOUG Kata-
OKEUOOTEG, HE OKOMOG TNV ENI-
Kolvwvia petatu Biagopetikwyv

UMNOAOYIOTIKWY CUOTNHETWY.

Jad

_.-I
-
]

Auo napd)\)\nma)\cbﬁlu guv-
B€touv pia anir kepaia. Opwg
auto Be oupPaivel oe €va gu-
veoTpappévo Celyog kKaAw-
Biwv.
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2 NEPIOPICPEVEG ANOOTATEIG
(Aiya x1AI6peTpa) N XxwpnTiko-
TNTa TWV KoAwbiwv guveatpap-
pHEVwyV Ceuywv pnopei va pta-
gel ge apketd uwnAoug pub-
poug petdboong (Ewg 100
Mbps). H npoondBeia unoatr-
pIENg puBpwv petdboong nou
@tdvouv to 1 Gbps €xel 0bn-
yfioel otnv kataokeury UTP
kaAwbiwv katnyopiag 6 kai 7.

'
-
.

o

. —

‘Eva Ohm eival n nAektpiki

avtiotaon tou aywyou peta-
Eu 6Uo onpeiwv ota onoia
epappdéletal Siaopd Buvapi-
koUu 1 Volt kar napdyer atov
aywyoé pelpa 10xU0OG €VOG
Ampere.

Y

-’T*_ﬁ -

‘Eva xapaktnpiotikG tou On-
patog eival n eEaoBevnaon nou
upigtatal, étav Biaviel peyd-
Aeg anootdoelg. levikd, €va
ofApa pnopei va eviaxuBei pe
tn BonBeia e1Bikwv BiatdEewv
Biktuakou efonAigpou, toug

EVIOXUTEG ) avapetabotec.

v

Ol katnyopieg kKaAwdiwv Tou opilel n
Tuttontoinon EIA/TIA-568 kal agpopouv Toug
UTTOAOYLOTEG gival ol akOAOUBEG:

Katnyopia 1 (category 1). Mpdkettat
yla 1o apadoolakd aBwpdAKloTo TNn-
AEPWVIKO KOAWDLIO CUVECTPAMMEVOU
{eUyouqg ouppdtwyv (UTP), Ttou eivat
KATAAANAO HAVO YA pwVT] AAAA OXLyla
dedopugva.

Kartnyopia 2 (category 2). Mpdkerrat yia
KaAwWdLo UTP 1tou €xel BewpnBel a&Lor-
oto yla petaddoelg €wg 4 Mbps. To ka-
AWBIO AUTO EXELTECOEPA CUVECTPAIE-
va Celyn oupudTwy Kal eival apketd
PONVo.

2o 1.13: Astyuoro koAwdicwv

OUVETTPOLYLEVDV CEVYDV OLAPOPETIKDOV TIAESEWY

Katnyopia 3 (category 3). Mpdkerral yia KaAwdio UTP 1tou urtootnpilel pubuoug
petddoong €wg 10 Mbps kat xpnotuornoleital kupiwg og Torikd dikTua uTtoAoyL-
otwv. To KaAWdLo autd €xel T€ooepa CeUyn CUPHATWY Kal dEKA OTPOPEG ava
METPO.

KaTtnyopia 4 (category 4). Mpdkertal yia KaAwdio UTP, Tiou eival TIIOTOTIOINUEVO
yla puBpoug petddoong 16 Mbps kal xpnotuortoleital Kuplwg oe oplopgva ToTiL-
KA diktua uttoAoyloTwy. To KaAwdlo auTtod €xel TEoOEPA CUVEDTPANMEVA (elyn
CUPUATWV.

Katnyopia 5 (category 5). Mpodkertat yia kaAwdio UTP, Ttou urtooTtnpilel pubuoug
petddoong €wg 100 Mbps. ArtoteAeital and t€ooegpa cuveoTpaupugEva (eUyn cup-
patwyv, avtiotaong 100 Ohm. Yoot piel Tig vedTtepeg TEXVOAOYIEG SIKTUWV UYnN-
AWV erddoewV kal SkTUwV eupeiag rieploxnq. To KaAWdLo auTtd €xel UPNAR XwpEn-
TIKOTNTA KAl TIapouatlddel XaunAr erukAaAuyn (dtav cupBei to €va onua va rneoel
eMAVW OTO AANO).

H o cuvnBlopgévn epappoyr] Tou cuveoTpapupugvou (eUyoug Kahwdiwyv eival to -

AEQPWVIKO cUoTNnua. XxeddV OAa Ta TNAEPWVA CUVOEoVTAL UE TA TNAEPWVIKA KEVTPA
Slap€oou KaAwdiwv UTP. Ta kaAwdia autd urtopouv va utrtootnpi&ouv pubuoug pe-
TAdoong TNG TAENG apkeTwyVv Mbps pe OXETIKA XOUNAO KOOTOG Kal va dlatpggEouv
APKETA XINOUETPA, XWPIG va xpelaotel va evioxuBel To orjpa rnou eEaobevel.

>Mepa apKeTd Ktipla kataokeudfdovtal pe KaAwdiwon UTP katnyopiag 5 mou urto-

pel va urtootnpi&el pubpuoug petddoong €wg 100 Mbps. Adyw TNG IKAVOTIOINTIKNAG
andd00nG KAl Tou XapunAou KOOTOUG ToUuGg Ta ouveoTpapupéva CeUyn KaAwdiwv xpnot-
portoloUvTal eupUTtata Kat Tibavdv va cuvexioouv va xpnoorioloUvtal yia TIoOAAA
Xpovia akdua.
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1.2.2.2 Opoaioviké KaAwdio

To ooa&oVIKS KOAWDIO €XEL PUBOUG HETASOONG TIAPALIOLOUG LIE TO KAAWDIO CUVECTOALL-
pévou Celyoug TO OTtolo Xpnoloroleital ota TNAEPWVIKA 1] oTa TTIapadoolakd TOTUKA
Siktua. QoTA00 TO OOAEOVIKO KAAWDIO TIAPEXEL KAAUTEPN BWwPAKLION artd Ta BwPAKIoUEVA
KOAWSLA CUVECTPAMEVWY (eUYWV (STP), ue anoTEAeoa va €xel duvatdmmra KAAUYNG
peyoAUTtepwy artootdoewv. AE(Cel va onuelwBel 6TL orjuePA OL VEEG TUTIOTIOINOELG OU-
oMATWY SoUNuEVNG KaAAwSIwong anarroUv KAAWDLIO CUVECTPAEVOU CeUyoug 1| OTTTL-
KNg ivag nou npoopiletal yia yneplakry petdadoon, apou Ta PeEoa auTtd propouv va
petadidouv og puboug Ttou kKupaivovtal artd 100 Mbps €wg 1 Gbps, dnAadn 10 €wg
100 pop€g uPnAdTePa arnd TOUG AVTIiOTOLXOUG pUBOUG HeTAdOONG TOU oloa&ovikou
KAAwWS{ou. Ta ooa&ovikAd KaAAWDSIA KUKAOPOPOUV OTO eUNOPLo o€ SUO OPPEG, OL OTIOEG
TIaPA TIG KATAOKEUAOTIKEG TOUG OOLATNTEG £XOUV JAPOPETIKEG EPAPLOYEG. OL LOPPEG
auTEg eival ol akdAoubeqg:

v' To opoa&oviké KaAwdio Baoikig wvng (baseband coaxial cable), mou arnoTteAei-
Tal arnd €va SUoKAUTTTO XAAKIvo oUplua, ToV TIuprjva, o oroiog rieplBANeTal arnod
€va HoOVWTLIKO UAIKOG. To HOVWTIKO UAIKO TIEPIBANAETAL, |E TN Oelpd Tou, artd €vav
eEWTEPIKS aywYO (LETAAANIKS pavdua), TIoUu €Xel OUVBwWG TN Hope1) TIAEYatog. O
eEWTEPIKAG aywYOg, TEAOG, TIEPIBANETAL ATTO £VA TIPOOTATEUTIKO TIAAOTIKO KAAUL-
pa. Mwa tour evog t€tolou kaAwdiou gpaivetal oto oxnua 1.14. Eival dtabgouo oto

EMMOPLO o€ SUO SLAPOPETIKEG TIAPAAANA-

Y€G: TO KOAWdI0 5 mm, avtictaong 50

Ohm, TTou Xpnoyloroleftal yia YngLlakr) pe-

TAdoom, kalt To KaAwdo 10 mm, avtiota-

ong 75 Ohm, Tou xpnoiuoroletal yia ava-

AOYIKN| LETASO0O0TM.

Ta opoa&ovikd kaAwdia 50 Ohm xpnot-
poTttolouvtav oto TapeABdv seuputarta
ota ToTikdA dikTtua, agoU Yia UKPEG arto-
OTACELG MTTOPOUV va €XOUV ApPKETA UPn-
Aoug pubpuoug petdadoong. Emniong xpn-
olortoloUvtay Kalt 0Tto TNAEPWVIKO oUoTn-
Hpa yia TV KAAUYN HETASO0EWY EYANWV
arootdoewv, apou JaBETouv KaAUTEPN
Bwpdkion arnod Ta CUVECTPAUMEVA KAAWDLA.

& XAhRvOG Muprpenc

E: Movemko uhso

I EEwmepikde ayusyde (mhypia)

4 Mooamoisunks NAaoTIKD saAupgid

2ynuo. 1.14: To opoaoviko kaiwoio

v' To opoa&oviké kKaAwdio eupeiag Lwvng (broadband coaxial cable), Tou eivai to
TUTTOTIONMEVO OOAEOVIKO KAAWDLIO AVAAOYLIKAG HETAS00NG TNG KAAWSLAKNG TN-
Aedpaong. Yrniootnpilel cuxvotnteg eupeiag Cwvng 1tou pOAvouyv ugxpl ta 450
MHz kaAUrttovtag arnootdoelg €wg 100 km.

To opoa&ovikd kKaAwdlo eupeiag Cwvng €xel Tn duvatdtnTa va Xwplotel og TIoOAAA
KavdAaAla eupoug wvng 6 MHz cuvribwg, and ta oroia dAAa xpnoiuorotodvTal yia
TNAEOTITIKA HETADOON, AAAA Yla HETAS0O0N dedopEvwyY Kal AANa otnv TnAepwvia. H
ouolaoTikr dlapopd Toug arnd Ta opoa&ovikd kKaAwdia Baotkng wvng eival dTL Xpn-
oortoloUvTtal yia HeTaddoelg TToU KAAUTITOUV EYAAEG ATIOOTACELG KAL ETIOUEVWG

{._

y ‘?_
.
#

——— -

.;;.J

lNa opoaovikd kadwbia tou
evog xIAMlop€tpou eival emi-
KTOG €vag puBuog petdboang
6ebopévwyv tng tadEng twv 10
Mbps.

.;...j

D3
' -
H Bopnpévn kaAdwbiwaon eivai
to eibog tng kaAwbiakrig eyka-
TAOTaONG Nou NpENEl va Xpn-
glponoleital gtig VEEG OIKO-
Bopikég kataokeueg. Mpokel-
tal yla eukoAa Biaxeipioiun
KaAwbiakry eykatdotaaon, n
onoia pnopei va unoatnpigel
peAAovtikr) avantugn kar eng-
ktaon twv Biktdwy, 16iaitepa
EVTOG TWV KTIPIOKWVY £yKATA-
OTA0EWY, NAPEXOVTAG TIG Ka-
teuBuvtripleg yYpappEG yia
6Aeg tig KaAwBIDOEIG eNIKOI-

VWVIWV.

) 4
- ="

L]
O 6pog eupeia Cwvn npoep-

el

XETAl ané To XWPo Tng tnAe-
(pwviag kal avagepetal oe
pE€go petdboang eupUtepo TwV.
4 KHz. AvtiBeta, 0To XWPO TwV
Biktuwv H/Y o 6pog autdg
avaEPETal ge eKNOPNr KaAw-
61akoU peogou avaloyikAg pe-
taboang.
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01 ontiko-nAektpovikoi ouleu-

Jad

KTEQ naipvouv ta nAektpikd
orpata nou Bnuioupyouvtai
ané Toug UMNoAoyIOTEG Kal td
xpnoipgonoiolv dgeaa yia tn
Bnpioupyia NnoApwv o, ol

onoiol avanapigtdvouy tny ibia

TNV NAnpoopia.

artartoUv LIoXupoUg eVIOXUTEG. OuwG oL avaAOYIKOL EVIOXUTEG UrtopouvV va HETAdwWoouUV
TPOG uia pévo kateubuvorn, he arnotéAeopua va analtteital eite dumAr) kKaAwdiwon elte
Xpnotuortoinon dUo SlapoPETIKWY CUXVOTHTWY avd kateUuBuvon.

Ta opoa&ovikd kahwdla eupeiag wvng eival, arnd TeXVIKN Arnoyn, KaTwTeEPA TWV Ka-
Awdiwv Baolkrg Lwvng, OUwg eival TOoOo dladedoEVN 1] XP1)OT TOUG, WOTE Ol ETALPEIEQ
KAAWJLAKNG TNAEOPAONG avapgveTal OTL TToAU ouvtoua Ba eival og 6€on va ta xpnot-
HOTIoLOUV YA TNV TIAPOXT) UTINPECLWY TNAEPWVOU KAl YIA TN METAS00N 3eS0UEVWV.

1.2.2.3 OnTIKEQ iveg

Me TIg OTTTIKEG (VvegQ N HETAPOPA TWV MANPOPOPLWY YiveTal pe TTaAMoUg pwTOG Kal
OXL ME NAEKTPIKA onuata (oxnua 1.15). 'Eva ortikd cuotnua petddoong cuviotartal
anod tpila otolkeia, TNV nyn, To pé€oo petddoong, 1ou eival n ortTiky {va, kat Toug
OTTTIKO-NAEKTPOVIKOUG OCUZEUKTEG. ZTNV AnAoUOoTEPN TWV TIEPUTTWOEWY N TINYT] TIPO-
oappoletal oto €va AdKPOo TNG OTTTIKAG (vag kat 0 culeukTrig oto AANo. OtTtaApol Tou
PWTOG peTadidovtal Slapg€oou TNG OTTTIKAG (vag oto AANO dKpo, OTtou 0 CUCEUKTAG
ToUG UETATPETIEL OE NAEKTPLIKA OTUATA. SNUELWVOULE OTL KABE TIAAUOG PWTAG AVTLTPO-
owrievel To duadikd Yneio 1, evw n aroucia rmaipou to duadikd Yneio 0.

>NV neplmrtwon pag Opwg ta dedopugva dnpoupyouvtal arnd UTIOAOYLOTEG KAl ETIOE-
VWG TA NAEKTPIKA orjuata 6a
TPEmneL va petatpartodv oe
TIOAOUG pWTOG. AUTO MIto-
pelva eriteuxBel kat TIAAL arnd
TO ouleuKTr), O ortoiog Twpa
naipvel ta nAeKTPIKA orjpata
TIou dnuoupyouvtat arod Tov
UTTOAOYLOTN] KAl TA XPNOLLO-
nolel dueoa ya ™ dnpuoup-
yia moaApwyv pwtdg, ol ortoiol avartaplotdvouy tnyv dla Tnv rmAnpogopia. Puoikd n avti-
otpopn dwadikaoia ekteAeital arnd €vav AANo ouleUKTH, 0 ortolog Bpioketal oTto AANO
dKPO TNG OTTTIKAG (vag Kal pe-
TATPETEL TOUG TIAAOUG pWw-
TOG OTa APXIKA NAEKTPLIKA
orjpaTa 1tou oTAABNKav.

2ynpo 1.15: Metadoon tov pawtog uéoa o€ pia OmTIKy
vo

To pwg petadidetal mpog

pia tdvra kateubuvon peca :q:m-uq ermdlinpn ;E, |'Ip-:-
ard Tov MUPRva ™G OTTTIKAG “’TF*“ 125 pm a0 m

ivag, o omnoiogq eival €va Ku-
AWVSPIKO OuVvEXOMEVO Vrina
yuaAlou 1) mAaotikou. O mu-
privag repBANEeTaL artd pua
MOVWTLIKY] €MKAAUYN Katl
auTtn e Tn oelpd g ard Soynua 1.16.: Ortirii ivo
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€va eldIKO MPOoTATEUTIKO TIEPIRBANHA (OX-
pa 1.16). O nuprjvag Kat N JoOVWTLIKY| ETTL-
KAAUYN elival ptiaypévol arnd UAIKA e dla-
POPETIKS delktn dldBAaong, €TolL WOTE O
Selktng avdkAaong Tou pwTtodg OTOV TTU-
priva va eivat Atyo peyaAUtepog and au-
TOV OTNV rKAAUYN. AUTO TIPOKAAEL TIG OU-
vEXOEVEG AVAKAACELG TOU PpWTOG UETA
OTOV KUAWVOPLKS Tupriva (oxnua 1.17).
Emnedry o aywyog arnd yuaAl eivat povo-
TIAEUPNG KATEUBUVOTG KAL TIDOKELUEVOU Va
eEaopaliotein petddoon kat ard Ta dUo
dKpa, TO OTTTIKO KaAWdLo artoteAeital arnd
neploocdtepeg anod pia aveEqptnreg orttL-
K€Q (veg. Adyw Tou 6TLKABE otttk (va ei-

Synua 1.17: orvouevo e orabloong -

AVAKAAONS TOL PTOC

val TtIoAU AeTTtr] Kal eAapPLd, TO OTTTIKO KAAWDL0 eival TTIoAU AeTttdTEPO KAl eEAaPPUTEPO
o€ OX€0M HME TA KAAWDILA AAAWV UALKWV KATAOKEUNG.

Ot tUTtol KaAwdiwong TG onTikAG (vag molkiAAouv avdloya He Ta PpUOLKA ToOUG
XAPAKTNPLOTIKA Kal TN XwenTikétnTta petddoong. Onwg ¢aivetral kat oto oxnua

2onua 1.18: Toror omtiady 1vadv wov
APNOYULOTTOIOVVTOL OTH UETAOOTHS TOV POTOC:
molvtpores (a, ), HovoTpores ().

1.18, avdAoya pe to delktn avdakAia-
ONG KAl OPLOMEVA XAPAKTNPELOTIKA TNG
OTTTLKIG dLAS00oNG Ol OTTITIKEG (veg dla-
KpivovtalL oe povoTpomeg (single-
mode) kal moAuTpomeg (multi-mode).

Emedr) to ouotnua orrikng petddo-
ong dev Ttapouotalel TapeBOAEG ard
NAEKTPLKA peldpuaTta, n Otk (va €xel
SuvatdtTta UPNAwV pubuwyv PHeTAdO-
ong o€ oAU HAKPLVEG artooTAoELg, Ol
ortoi{ol orjpepa pOdAvouv ta 2 Gbps.
"ETOL JE TN XPrON TWV OTTTIKWY VWV O
PUBLOG HETADOONG BESOEVWY EKATO-
vTanAaoldoTnke HEoa o€ ia deKAETIq,
EVW 1N UTIOAOYLOTLKI LoXUG TWV UTIOAO-
YLOTWYV deKATAACIACTNKE OTO {BLo XPOo-
VIKO Sldotnua.

1.2.3 AouvppaTta pEoa HETASOONG

O aouUppuateg petaddoelg dev anartolv KAAWDIAKO PECO yia TNV erukowvwvia. To pgco
METAS00NG TWV NAEKTPOMAYVNTIKWY KUPMATWY givat n yrivn atudogaipa rj to didotnua.
H mtieploxn Twv ouxvoTriTwy TTIoU Xpnolorole{tal ota acUppata cuoTtrjiata kupaivetal

~& _s28
A1dBAaon (oxripa 1.17) Aéye-
TAI TO (PaIvOpevo TtnNg aAAayrig
tne kateluBuvang (E) tou pw-
TOG, 6tav aUTO NPOEPXKOHEVO
and to Biagaveg uAike (1) Bia-
nepvd to Biagavég uliko (1)
0gTO 0Moio NPOONINTel PE Ka-
tevBuvan (E,). O Beiktng Bid-
BAaong e€aptdtal and tnv nu-
kvotnta tou uAikou (I1). Eibikd
atnv Nepintwaon Tng OMTIKNAG
ivag to moooodtd Tou (WTOg
nou §1aBAdtal eivar pikpotepo
tou 10%.

N

i 1

Otav to pwg, Gianepvwvtag
to Biapaveég UAIkO () pe ka-
tevBuvan (E), 6ev pnopei va
Sianepdoer to Biagaveg UAI-
k6 (l) oto onoio npoonintel,
eniotpepel pe Blapopetikn
katevBuvaon (E,) oto Biagaveg
UAIKS (). To gaivépevo auto
Aéyetal avdkAaon (oxrpa
1.17). O Beiktng avdkAaong
e€aptdtal and tnv nukvotnta
tou UAikou (1). EiBiké otnv ne-
piNTwan tng ontikAg ivag to

noocoaTo ToU (PWTOG Nou ava-

kAdtal nAnaidCer to 100%.
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and 10 KHz €éwg 40 GHz nepimou Kat he TNV eloaywyr] Twv AEIZep pOAVEL WG TNV TEPLO-
Xr] TWV OTTTIKWY KUPATWV. Ot ouXvOTNTEG AUTEG KaTtavépovTal Onwg delXVeL TO oxXrua
1.19.

H aocuUppuatn erukowvwvia npayparoroleital eite peta&u dUo otabepwyv onueiwy eite
MeTAEU dUo onueiwv and ta oroia To €va rj kalt ta dUo Bpiokovrtal oe kivnon. OLacup-
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2xnuo 1.19: Iepioyn ovyvoTHTmY ACUPUOATHS ETIIKOIVOVIOS Dpatd cpus



Keoanaio  1: THAEMIKOINONIAKA 2 YITHMATA

pateg HETADOOELG JUE OTTTIKY) emtagr] otnpifovral oTig uttEpubpeg akTiveg, OTnNV TEXVO-
Aoyia Twv A€1llegp, OTA UIKPOKUUATA, KABWG KAl O€ OPLOUEVEG TIEPLOXEG TOU pASLOPW-

Synuo 1.20: Metdadoon emipa-
VEIOK DV KOUATWV

VIKOU pAoNATOG. InuelwveTal 0Tl n acUppatn erit-
Kowwvia peTa&u otabepwyv onueiwv, oe cuvduaopud
MpE TNV evoUupuatn, KAAUTITEL €va PHeYAAo HEPOG TNG
TNAEPWVIKNG KiVNONG TWV UTIEPACTIKWY SIKTUWV. EL-
SIkOTEPQ, N ETIKOVWVIA AuTh Tipaypatoroleital e
TIG MIKPOKUMATIKEG CeUEELG OTTTIKNG ETTAPNG, UE TPO-
moopalplkeg eUelg Tiepa arnd Tov opifovta, Kabwg
KAl LE PASIOPWVIKEG 1] DOPUPOPLKEG CEUEELG.
Onwg eival yvwotd, n HeTAS00N TWV NAEKTPOMA-
YVNTIKWV KUUATWY TIOU EKTIEUTIOVTAL ATTO KATIOLOV TTO-
pré dev eival mavra eubuypapun. Ta kdpata rou
AKOAOUBOUV TNV KAUMUASTNTA TNG Mg Kal EMopEvVwg
petadidovral otnyv eripdveld Tng A€yovtal emea-
VEIOKA KUpaTa kal eival idlaitepa xprioyua otn pa-
Sopwvia (oxrua 1.20). Napddetypa eMpaveLarkwy

KUPATWV artote ouv tTa pakpd kat pecaia padiokUpata. Ouwg 6co 1o KUpa aropua-
KpuveTtal arnd ToV oo, TOOO0 EAATTWVETAL N EVTAOCT] TOU, € ATIOTEAECIA O UEYAANEG
arootdoelg va €xelL eEaoBevrioel, va €xel xaoel dnAadn] géva PeydAlo PUEPOG TNG évTa-

ONg Tou.

Ektdg amnd ta ermgavelakd kUpata utdp-
XOUV KAl Ta KUJATA XWPOoU, TA oTtold avakAw-
VTalL oTnyv lovoopaipda, rou eivat éva aywyo

oTpwua ™G atpdoPaipag (oxn

KUpaTa Xwpou, apoU avakAaotouv oTtny Lo-
véopalpaq, EMOTPEPOUV OTO €5APOG €XOVTAG
dlavuoel peydAeg anootdoelg Xxwpig n évra-
or) Toug va €xel eAattwBel Tdoo oo oTnV Tie-
pirtwon Twv ergpavelakwy Kupdtwy. Onwg 6a

Soupe OoTn CUVEXELQ, OTNV KATNY

MATWYV XWPOU avrikouv Ta Bpaxéa KUpata tng

padlopwviag. Ta emnpavelakd

Bpax€wV KULATWY arnoppo@wvTal, eV TA KU-
paTta Xxwpou ugpiotavral SladoxXIKEG avaKAAd-

pa 1.21). Ta

AP P

opia Twv KU-

KUpaTta Twv

oelg oTnV lovoopalpa, Xwplig va eggpxovrat

and Tnv atpdécpalpa.

1.2.3.1 Padiokupara

= ®
H ynAivn atpdapaipa nepidap-
Bdvel tpia kUpIa oTpwpata, TNV
TPONooWalpa, e UWoG nepinou
15 km anod tnv enipdveia tng
'ng, Ttn otpatdéo@aipa, Ye eu-
pog nou kupaivetar and 15
g¢wg 70 km nepinou, kaBwg
Kal Ttnv ioveacpaipa, ge elpog
ané 70 éwg 700 km nepinou.
Ané ta tpia oTtpwpata n 1ovo-
agmpaipa €xel tn HeyaAdtepn
anpaaia yia tTnv nAektpopayvn-
tikA petdboan, agou otnv ne-
pioxi twv 80 €wg 300 km
autoU TOU OTPWHAToG avakAd-
tal, BiaBAdtal kal anoppo@dtal
0 KUPIOG 6YKOG TWV NAEKTPO-

HayvNTIKQV KUPATWV.

AS

f

Synua 1.21: Metddoon KoUATwy ywpov

Tig TLIO YVWOTEQ TEPUTTWOELG ACUPUATWY HETwV PETAdoOoNG aroteAouUyv ol padiocu-
XvoTnteg (RF: Radio-Frequencies), ol ortoieg €xouv eupUTatn epapoyr, onwg eivat
yla rtapddetypua eival n aclppuatn otabepn 1] Kivntr) TNAEPwVia, N IMapAKTLA ETILKOVW-
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— -
Otav oe éva nAektpiké KU-
KAwpa ta nAektpovia p€ouv Kkal
npog tig 8Uo kateuBuvaoeig, to
napayépevo peldpa A€yetal
evaAdaoaodpevo.

|

4
-
- —— .

H kivnaon evég ouppatog ato
nebio evég payvritn npokaAei
tn Bnuioupyia evaAaoodpevou
nAektpikoU pelpatog To ornoio
Blappéel to ouppa Kkar A€ye-
tal pedpa ef enaywyng.

|

4
i
- —-g= f

Ta pakpd pablogpwvikd kUpata
petabibovtal oe peydAeg ano-
OTAOEIG, EVW TA Yegaia peta-
6iBovtar oe pikpotepeg. Xpn-
giponolouvtal KUpiwg atn pe-
tdboon pikprg €wg peaaiag
epPeAeiac pablopwvik®v npo-
YpappdTwy.

>ta Bpaxéa kUpata n anop-
poNON TWV KUPATWY eNIQAa-
velag efvalr noAU peydAn, pe
anotéAegpa autd va petabi-
Bovtal oe noAu peydAeg ano-
gtdoelg. Xpnoiponoiouveal
Kupiwg otn petdboaon Binnel-
PWTIKWV PabiomwVIK®Y Npo-
YPAHHATWV.

via, n padloerikowvwvia, n padtopwvia, n acUpuatn TNAEOTTTIKN peTddoon KTA. Na ™
METAS 00N TWV ONUATWY AUTWY XPnoJortoleital pia kepaia g ortoiag To KUKAwa dlap-
pPE€el evaANAOOOUEVO peUd, ATTEAEUBEPWVOVTAG JUE AUTO TOV TPOTIO NAEKTPOUAYVINTL-
KA KUpata oy atpdopalpa. 1o AAO AKPOo €va acBeveoTeP0 NAEKTPIKO peUja, OTtwg
auTo Tou dnuoUpynoe Ta KUUATA OTOoV TIOUTO, Ttapdyetal €€ enmaywyng otnyv kepaia
ANWPNG, n oroila CUAAEYeL Ta eKTiEUNOevVa onuata. Napd to yeyovog ot ta napayope-
VA NAEKTPOUAYVNTIKA KUMATA XPnouortolouvtatl o€ TIOAA (0N ekrtournwy, ouvnBiletal
va ovopdlovtal padlokupara (radio waves). Ta padlokUpata £XouvV XaunASTePEG OuU-
XVOTNTEG A TA UKPOKUMATA, SlavUouV eKATOVTADSEG XIAOUETPA, aAAd elval apKeTd
euaiodnta otig rtapeBoAEg. Mpoopgpouv UPNAS Babud eueli&iag®, pétpleg Taxutn-
TEG KAL CUVOEOELG KUALVOUEVNG TTIOIOTNTAG.

EWdikdéTtepa, Ta padlokUpata rmou XenooTtoloUvTadl OTnV TNAETIKOWVWVIA EKTTEUTTO-
vtal anod TIg Kepaileg (NAeKTPLKA diTtoAa), dtav autég Jdleyeipovtal KatdaAAnAa and
Toug rourtoug. AvAloydad LE TO UNKOG KUMATOG Toug Ta padlokUpuata urtodiaipouvtatl
OTIG MAPAKATW KaTtnyopieg (Cwveg):

v Yriep-pakpd 1} Zwvn moAu xapnAng ocuxvornrag (VLF: Very Low Frequency):
A ard 10 €éwg 100 km, cuxvéotnTa and 3 €éwg 30 KHz.
v Makpd § Zwvn XapnAng cuxvoeTnTtag (LF: Low Frequency):
A ard 1 €éwg 10 km, ouxvotnta arnd 30 €wg 300 KHz.
v Meoaia § {wvn peocaiag ocuxvoerntag (MF: Medium Frequency):
A ard 100 m éwg 1 km, ouxvétnta arnd 300 KHz é¢wg 3 MHz.
v Bpaxéa 1} Zwvn uPnAng cuxvoernrtag (HF: High Frequency):
A arod 10 €éwg 100 m, cuxvétnta anod 3 €éwg 30 MHz.
v Yriep-Bpaxéa i {wvn mMoAU uPnAnig cuxvornrtag (VHF: Very High Frequency):

A ard 1 €wg 10 m, cuxvotnta arnd 30 €wg 300 MHz.

O KUpLog OYKOG TwV padloouxvotiTwy Kupaivetat artd 30 KHz €¢wg 300 MHz. ‘OAeg
AUTEG OL oUXVOTNTEG MIMopoUV va UETAPEPOUV TIANPOPOPIEG, EVW, Yia va SIEUKOAUV-
Bel n katavour TNG XProng Kat o EAeyxog Toug, urtodlatpouvtal oe deka wveg (AoyL-
KA kavdAla), onwg ¢gaivetal kat oto Zxrua 1.22. Ano TIg ouxvoTnTEG AUTEG N {wvn
TwV oAU uPnAwyv cuxvotntwy (VHF) xpnowloroletal otnyv tnAedpaon.

OpLopEveg oUXVOTNTEG €X0UV OeOEUTEL UE KUBEPVNTIKEG ATTOPATELG YIO CUYKEKPL-
pEveg Xprjoelg erikolvwviag (xou, elkévag KTA.). AuTto opeiletal TOCO OTO YEYOVOG
OTLKATMolEG eMNPedlovTal TIEPLOOOTEPO ATIO TIAPAYOVTEG OTIWG O KALPAG KAl Ol AAAA-
Y€G oTnVv lovéoPaipa OGO KAl OTOV ATTAITOUEVO EAEYXO TWV PASIOTNAEOTTITIKWY EKTTO-
MTTQOV.

3 H ermikovwvia OV arattel 0 oo kat 0 OEKTNS va EYoUV UETAEU TOUS OITTIKT] ETAPI].
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>tnv EAAGBa o1 pabiootaBuoi
AM kaBopiotnke va ekNEPNOUV
anod 530 €wg 1.620 KHz, eved
o1 pabiogtaBpoi FM and 87,5
gwg 108 MHz. Avdloya, ta tn-
Aeontikd kavdAia 5-12 kaBo-
pioTNKe va eKnEpnouv ano
174 €wg 230 MHz, ev ta
KavdAia 21-66 ané 470 €wg
838 MHz. TéMog, n kivntA tn-
Aewvia (Panafon, Telestet)
KaBopiotnke va eknépnel ané
890 €wg 960 MHz, evid n
Cosmote and 1.760 g€wg
1.880 MHz. Enopévwg téoo n
tnAeontikry petdboan 6oo Kal
n Kivner TnAe@wvia ekteivoveal

0T0 (PAOHA TWV PIKPOKUHGTWV.
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Syiua 1.22: Zdveg podtocvyvoTitwy

1.2.3.2 MikpokupaTa

Ta HIKpOKUHATA eival NAEKTPOUAYVNTIKA KUMATA e PNKOG TIou Kupaivetat ard 1
€wg 30 cm, dnNAadr| peyaAUTePO Tou opatol pwTOG Kal UIKPOTEPO TWV PASIOKUUA-
Twv. EMopévwg ol UKpoKUMATIKEG (eUEEIG KAAUTTTOUV TNV Neploxr] ¢douarog ard 300
MHz €¢wg 30 GHz, éuwg To KUpLlo Nedio ePappoyng Toug BplokeTal oTnv TMEPLOXN
MeTA&U 2 kal 8 GHz. Emntiong xpnoorotlouvtal kat oe {eU&elg otevol pAoUATOG, Ka-
AUTTTOVTAagG TMEPLOXEG KATW armnd 2 GHz, evd OTIG ETIKOIVWVIEG TIOU KAAUTITOUV TNV TIE-
ploxn avw ard 10 GHz, KaBwg Kal O€ TEPUTTWOELG KAKWV KALPIKWY CUVONKWYV, OTIwg
Lloxupnr Bpoxr, olixANn, kanvog KTA., N HeTAdoor] Toug kabiotatal mpoBAnuaTtikry. Ot
KUpLlEG KaTNyopieg (CWVER) TWV MIKPOKUUATWV* eival ol akdAoubeg:

v AekaTtopeTpikd (UHF: Ultra High Frequency):

Aard 1 dm éwg 1 m, cuxvétnta arnd 300 MHz éwg 3 GHz.
ExkaTtooTopeTpika (SHF: Super High Frequency):
Aarnd 1 cm €wg 1 dm, ouxvétnta and 3 €wg 30 GHz.

7 Xonowortotovvrar kat ot 0por. {@vi rmdpa rmoAd vynls ouyvomras (UHF), {@vi ursp-uynli¢ ouyvo-
mrag (SHF) kat {@vn urigpBodika vynlns ovyvormras (EHF) .
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Avapetabéteg ovopdloupe Tig
BiatdEeig nou 6€xovtal to eEa-
oBevnpevo nAeKTpopayvnTIko
KUpa, To evioxUouv Kal To ava-
petabibouv. KéBe avapetabo-
tng anoteAeital and €va 6e-
ktn, nou G€xetar ta orjpata,
€vav evigxutr Kal €vav nopno,
Mou eNaveknépnel Tta evioxu-

HEvVa arpata.
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2o 1.23: Mikporvuotin (evén

v XiIAlooTOpETPIKA (EHF: Extremely High Frequency):
Aard 1 mm €wg 1 cm, ouxvétnta and 30 €wg 300 GHz.

HAekTpOuAYVNTIKA KUUATA KPAOTEPOU MIKOUG TWV PASIOKUUATWY, OTIWG TA UTIEP-
Bpax€a kal Ta KPOoKUMATA, SEV AVAKAWVTAL OTNV lovéo@palpa Kal EMOUEVWG METADI-
dovTal armokAeloTIKA oav erpavelakd kuuata. ErunAéov petadidovral eubuypappa
and To OTAOUO EKTIOMTG TIPOG TO OTABNS ARWNG (oxripa 1.23), ue anotéAeoua n
HETAS00T] TOUG va €XEL TA XAPAKTNPLOTIKA TWV KUUATWY PWTOG TTapd TwV padloKUUA-
Twv. EMmopévwg yia v KAAUYnN peyAdAwyv anootdoewy anarroUvtal OTIG NMeEPLoodTE-
PEG TIEPUTTWOELG AVAETADATEG, WOTE va eVIoXUuBel kal va avapetadoBel To orjua.
Mpokepévou va aropeuxbouv MapeBOAEG, OTtwg eival yia Mapddetypa n KAUTuUAS-
TNTa TNG g, Ta Bouvd, Ta YnAd Ktipla KTA., oL OTtolEG EVOEXOUEVWG VA TIAPEUTIOD(-
{ouvV TNV OTTTIKN €MAPY] LETAEU TWV KEPpALWY TwV dU0 OTABUWY, Ol KEpAieg TOTTIOOETOU-
vTal o€ e131koUG TUPYouUg Tou Bpiokovtal oe YnAd onueia kat oe andotaon, o E&vag
nUpyog and tov AA\o, dekAdeqg XINOUeTPA pakpld (oxnua 1.23). ‘Oco YnAdtepog
elval o tUpyog téoo peyalutepn eival n duvatdtnta KAAUYWNG HEYAAWY ATTOOTATEWV.
MNamnapddeypaq, pe mUpyoug UPoug 100 m n andéotaon KETAEU Twv NUPYwV prtopel
va ptdoel péxptl kat ta 100 km.

Ta cuoTAMATA TWV UTIEP-BPAXEWYV KAL TWV UKPOKUUATIKWY (EUEEWV XPNOLUOTIOI0U-
VTAL OTNV TNAEPWVIKY], OTN PASIOPWVIKI] KALOTNV TNAEOTTTLKN £TTIKOvwvia. Avahoya pe
TIG SLABRACTIKEG IKAVOTNTEG TOUG TA CUCTNATA KPOKUUATIKWY (eUEewV dlakpivo-
VTAlL O€ CUOTHMATA OTEVHG {WVNG CUXVOTHTWY, TA oroila Xpnaoornolodvtal oTn pa-
Sloerikolvwvia, Kalt oe cuoTuaTa eupeiag WvnNg cuxvoTHTWY, TA oroia XPNoLo-
TolouvTal eTUnA€oV Kal ot PeTaBBaon TNAEOTTTIKWY TIPOYPAUUATWY.

Ol pIKpoKUUATIKEG {eU&elg arattouv AlydTepo XPAOVo eyKATtAoTaoNG, EVW UTIAPXEL
SuvatdTnTa EMEKTAONG TOU ApPXIKoU oxedlaouoU, avdloyda Le TIG avAyKeg. AGyw Twv
TIAEOVEKTNATWY TOUG oL ZeUEELG aAuTEG Xpnoluoroouvtal padi pe TIG KaAAWSIOKEG —Kal
eIBIKATEPA TIG OMOAEOVIKEG— OTO UTIEPAOTIKS SikTUuO. ETiong, TTOAAEG POPEG, Ol JUKPO-
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KUMATIKEG CeUEeLg XpnolortiolouvTal, yia Adyoug aoPpAAelag Tou dt-
KTtUouU, MapAANAa e KaAwDLakEG CeU&elg, wote oe Tiepiittwon BAA-
BNg ™Ng 1ag CeUEng va eEaoc@alifetal n erukovwvia e tnv AAAn.

1.2.3.3 AopuPopIiKn EMKOIVWVIQ

Me 1t dopupopIKr| eTiIKOVWVIa dnpoupyr|Bnke évag diaulog TToAU
UYNANANG XwenNTIkoTNTAag oto dldotnua. Ta dopupoplkd cuotruata
artoteAouUvTal arnd ToUG EMKOWVWVIAKOUG SOpUPAPOUG KAl TOUG avTi-
oToLXoUG oTaBpoUg eddgpoug. O EMIKOWVWVIAKOG SOPUPAPOG TIPETIEL
va BplokeTtal TIAVTOTE O€ OTTTIKN EMAPT] e TO OTAOUS £3APOUG e
Tov oroio erkowvwvel. Na to Adyo autd o dopupdpog TortobeTeital
o€ YEWOTATIKA TPOXIA, SNAadr] otnyv Tpoxtd Tou lonuepivou kal og arndotaon nepirnou
36.000 km 1tdvw ard ) M. Ztnv andotaon autr N YwViakr] tTaxutnta tou Sopudpdpou
OUMTITTTEL e TN YWVLIAKT] TaxUutnTta® meplotpoPpriq Tng g, pe anotéleoua o SopuPo-
POgG va gaivetat arnd to otabud eddPpoug akivntog, otnyv (dla ndvra 86€on Ttou dlaoctn-
MaTOoG.

"Evag dopu@opog ETUKOWVWVLIWY (oxua 1.24) propel va BewpnBel &1L eival évag pt-
KPOKUUATIKOG METAANAKING KAl CUYXPOVWG €vag EYANOG ETTAVAAATTING UKPOKUUATWY
Tou Bpioketal oto ddotnua. AapBAvel e TIG KepaAleg TOU ONUATA UKPOKUUATWY, €
Hla CUYKEKPLUEVN WV CUXVOTNTWY, arnd Toug oTtabpoUg EKTIOUTTG TTIou Bpiokovtatl
o ', Ta evioxuel kat Ta avapetadidel o€ SAPOPETIK CUXVOTNTA PECW TWV AVAUETA-
SoTWV ToUu OoToug avtioToloug otabpoug AYng. Kdbe avapuetaddtng xpnotorolel
SLAPOPETIKN oUXVOTNTA YIA TNV AvVapeTAS0OoT, Ylati SlapopeTIKA TO LoXUPO OTjlua TIoU
avapetadidel 6a napepBaldétav oto aduvato orjua 1ou ptdvel oto dopupdpo. O
eEOTAIOOG TToU Bploketal oto €dagog Kal arnoteAeital amnod €va SEKTN, €vav Mouro Kat
pia kepaia ovopdletal emiyelog oTaOuog.

>1n doPUPOPLKN eTIKOVWVIa N cuokeur] n ortola AapuBdvel €va orjua, To evioxUel,
AAAAZEL TN ouXVOTNTA TOU Kal To avapeTadidel ovoudZetal 3opuPpopIiKOG aVANETASO-
Tng (transponder). Ol ieplocdtepol dopupdpol €xouv 12 - 20 avapetaddteg. To eu-
pog Cwvng 1ou dlaxelpifetal kKAbe avapuetaddtng dagepel arnd Tov &va dopuPpdpo
otoVv AANo. OL oUyxpovol dopupdpol €xouv avapuetaddTteg eUpoug {wvng 36 - 50 MHz.
O Tpod1og xpnoiuortoinong autou Tou edpoug Cwvng eEaptdtal arnod To (030G Tou e&o-

¢ Q¢ ywviakr tayummra (i) Tou onusiouM 1Tou KIvelTal e oualii KUKAIKT} Kiviion kat dlaypdeet o€ xpovot o
10§05 gpldetal To O1avuouaTiko UEYEBOS o EXEL Ta EEIJG YAPAKTTPIOTIKA.

1) onueio epaployris 1o kEvipoO 111§ TEPIPEPELAS TToU OlaypdPet To kivinToM,
1) OleUBUVON KABET OTO ETUTIEOO TN MEPIPEPELQS TTOU OlaypdPel To kiviToM,
1) popd ekelvi) NG OEEIOTTOOPNS BIOAS, OTAV TIEPIOTPEPETAL LE TT] POPd TOU KIVIITOUM,

L _9 3 . ) .
) ,uerpa|w| = T , Orou Y n ywvia rmou olaypdyet 1o kivntoMl aro ypovot.

2ynrua 1.24: Aopvpopirn (evln

01 6fauAor T 1 eival apepikavi-
KNG Npotunonoinang ol onoiol
Xxpnoiponoiouv {edyn guppa-
TWV pe Wnpiakolug avapeta-
66teg, nou Bpiokovtal oe ano-
otaon 1.850 m o €vag and
Tov dAAo, Kal pnopouv va pe-
tapépouv Bebopeva €wg
1.544 Kbps. Mnopouv va Bia-
Xelplotouv tautdypova 24
KavdAia (wVvAG Kal Yevikd va
netuxouv NoAu uwnAoug pub-
poug petdboong 6ebopevwv.
Néyw twv Buvatotritwy toug
XxpnaoipgonoiiBnkav ata npo-
gla tnAegwvikd Biktua, eve
twpa BiatiBevtal kal ge pe-

Hovwpévoug auvBpopntec.
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To otoixeio nou 6Bivel éva pe-
y@Ao nAeoveékTnua atn xprAon
tng BopupopikAg enikoIvwviag
eival 6tl to k6otog BEapeu-
ong evog kavaAiou eivar ave-
Edptnto and tnv andotaaon

nou Biavuouv ta orjpata.

TIALOOU TIoU PEpeL O eTtlyelog oTtabudg. Na napddetyua, otnv PYnelakr petdadoon
£vag TUTIIKOG SOPUPOPLIKOG avapeTaddTNG eUpoug Cwvng 50 MHz propel va replhap-
Bavet:

€va diaulo €yxpwung TNAedpaong 1y

1.200 dtauAoug pwvng N

€va dlaulo Twv 50 Mbpsn

32 T1 davAoug Twv 1.554 Kbps 1y

800 diauioug Twv 64 Kbpsn

1.200 dtauloug Twv 40 Kbps.
NAOYw NG peyAANg andotaong rnou dlavUouyv Ta orjuarta (ertfyelog otadbudg - dopu-
POpPOg - ertiyelog otabudg) maparnpeital pua kabuotg€pnon otn HeETAd0oon TwV oNud-
TwV (NG TA&ENG Twv 500 msec) kal Tipog Tig dUo KATeUBUVOELG, TIOU ETIIOPA EVOXANTIKA,
Wlaitepa oTnNV TNAEPWVIKN ETIIKOIVWVIA. TO PELOVEKTINA AUTO, TIOU e TNV eEENEN TNG
TeXVOAOoyiag ocuvexwg aupAlvetal, eElocopporeital Ue TO HEYAANO TIAEOVEKTN LA TOU KO-
otoug d€oeuong evog kavaAloU aveEdptnta and tnv andotraon 1ou dlavuouyv ta
onpata. H ouvdeon peta&u ouvdpopunTtwy arno SIaPOPETIKEG XWPEG YiveTal HETW TwV
otabuwyv eddgoug Tou dleBvoug urtepaoTikoU SIKTUOU KABe Xwpag, oL ortolol phe TN
oelpd Toug cuvdgovTal e To dopuPdpo. OLdopuPdPOL TIOU AetToupyoUV e BAon TNV
napandvw ropeia ouvdeong ovoudZovtaldopuPpOpol EPPECNG EKTTOUTIAG.

v
v
v
v
v
v

OL dopuUPopLKEg CeUEeLg ekTelvOVTAL OTO NAEKTPOMAYVNTIKO pAcpa peta&u 3 kat 30
GHz, dnAadr] kataAapBdvouv Tnv TepLloxr] arnod To TEAOG TwV deKATOMETPIKWYV (UHF)
£Wg TNV apxr] TWV EKATOOTOUETPIKWY (SHF) pikpokuudtwy. Ouwg ol ouvnBgotepa XPn-
OLOTTIOLOUIEVEG BOPUPOPLKEG CUXVOTNTEG Bplokovtal otn {wvn TwV 4 - 6 GHz, dnAadn
€VTOG TNG MEPLOXNG TWV EKATOOTOUETPIKWY (SHF) JMKPOKUUATWY. SUYKEKPIMEVAQ, YA
TNV KATePXOMEVN EMKOIVWVIa, SNAadr] and To Sopu@dpo POoG TO OTABUO, XPNOLLO-
molouvTal ot cuxvotnteg 3,7 - 4,2 GHz, evw yla Tnv avepXOHevn EMIKOIVWVia, SNAadn
arnod 1o otabud npog To dopUPAPO, XPNaloTioloUvTal ol cuxvotnteg 5,925 - 6,425
GHz.

1.2.3.4 Ymu€pubpa - Aéilep

3TN CUVEXELA TWV HIKPOKUUATWY Bpiokovtal Ta NAEKTPOMAYVNTIKA KUUATA TIoU TIa-
pdayovtal and drtopa Kal tuprveg. NMpdkeltal yia TiIq UTEPUOpEeQ akTiveg (infrared),
To opaTod Ppwg (visible light) kal TIG UTTEPIWSEIG AKTIVEG (ultraviolet). TGoo ol uTtEpu-
Bpeg aktiveg 600 Kal ol akTiveg A€llep €xouv eupUTATN EPAPOYT] OTIG TIEPUTTWOELG
TIoU Ta evoupuata péoa —AOYw uPnAou kéotoug 1 aduvapiag eykatdotaong —
elval averubuunta. T€roleg mepntwoelg eival, yla napdderypa, Ta diktua replopt-
OMEVNG YEWYPAPLKAG EUPBEAELQG, Ta oTtoia TiepINauBAvouy TIg onueiou pog onpueio
OuUVOEoelg TWV KTIPlwV evOg BLOMNXAVIKOU, EUTTIOPLKOU 1] EKTIAISEUTIKOU CUMTIAEY Q-
TOg KArolag mepLoxng 1 evog olkodoulkoU TeTpaywvou. H acupuatn erikowvwvia
NG Texvoloyiag autng eivat Idlaitepa Xprioun otny IePtTwon 1mou n ouvdeon TwV
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KTplwv arnattei{ To OKAYIHO OSIKWV apTnELWV Yid TNV ToTtoB€tnon Twv kKaAwdiwv. H
TomrtoBgTnoN AELlep 1] evOG TTIOUTIOU KAl eVOG JEKTN UTtEPUBPWYV OTNn OTEYN KABE KTL-
plou eival capwg olkovoulkOTEPN €TIIAOYT], XWPIG SUOKOAlEG OTNnNV eykatdotaon 1
1Blaitepeq VOULKEG SLATUTIWOELG.

H erukowvwvia pe Aélep 1) uttEPUBPEG akTiveg eival Pn@lakr Kkat Kateubuvopuevn, e
arnoTtéAeoua ™ oxedov aoPaAr] kKal Xwpig mapeBoAEg erukovwvia tTng d€oung. To
oloTtnua npooPgpel UPNAR XwPNTIKOTNTA O TIOAU XaUNAS KOoTog Kat eival idlaitepa
ATOTEAECUATIKO, dTAV 0 KalPOg elival KaAAOG. Antatrteital Spwg Wlaitepn pocoxn, agou
Kalplkol Ttapdyovteg Onwg n BPOXr], N OUixXAN, To X1dvL 1) n UPNAr Bepuokpaacia eival
oe B€omn va napeRANBOUV TIPOKAAWVTAG AAAQYT] OTNV KateUubuvon Tng d€oung.

@& Aézeic mou mpémer va Bupapan i

Méoo petddoong, {wvn EKTIOUTNG, EUPOG LWVNG, XWwENTIKSTNTA, eVvoUp-
pata péoa petddoong, péoa petddoong Baotkng Zwvng, péoa pHetddo-
ong eupeiag {wvng, cuveoTPAUUEVo (eUyog KaAAWDIwV, aBwpdKIoTo Ka-
AWdl0 cuveoTpappEvou Cellyoug, BwPAaKIOUEVO KOAWDIO CUVECTPAMEVOU
CeUyoug, OMOAEOVIKO KOAWSL0 Baglkig {wvNng, Ooa&oVIKO KAAWDLO EU-
pelag Cwvng, omTiKN (va, TIuprjvag omnTikng ivag, mep(BANUa ortTikig ivag,
OVOTPOTIEG OTITIKEG (VEG, TIOAUTPOTIEG OTITIKEG (veg, agUppuaTta péoa pe-
TAdoong, erpavelakd KUPATA, KUPATa XWpou, padlokUpaTta, padloou-
XVOTNTEG, MKPOKUMATA, CUCTNATA OTeViG (VNG CUXVOTHTWY, CUOTN-
pata eupeiag Zwvng CUXVOTHTWY, DOPUPOPLKN ETIIKOVWVIA, YEWOTATIKN
TPOXL4, eTTiyELl0G OTABUASG, AVAUETASATNG, SoPUPSPOL EUIECNG EKTTOUTNG,
KATEPXOUEVN - AVEPXOLEVN ETIIKOWVWVIA, UTIEPUBPEG AKTIVEG, 0pATO PWG,
UTIEPLWDELG OKTIVEG.
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Mabnua 1.3:

1.3.1 ZUYKPION TWV KAAWIIAKWV HECWV

Av KAl TO avwTEPO KAAWILAKS LETO Bewpeital &TL elval n ortTikn (va, uTtdpxXouV apKe-
Tol mapdyovteg 1ou Tpernel va eEetaotouyv, WoTe va Urnopel karotog pe Bepatdtnta
va arnopacioel yia To KAAWSLAKS LECO TIOU Ba TIPETIEL VA XPNOLUOTIOOEL O€ [la oUv-
deon. Ol tapdyovteg autol oxetiCovtal Pe TNV KATAAANASTNTA ToU KaAwdlakoU pg-
OOU YA TO OUYKEKPLUEVO TIEPIBAANOV EYKATAOTAONG, LE TNV TEXVOAOYI(a TToU Epapod-
{etal, L€ TO KOOTOG TOU UECOU KAL TWV TIAPEAKOUEVWY, [UE TO KOOTOG £YKATAOTAONG
KTA. Na rapddetyua, eival yvwoto OTL Ol EPAPOYEG TIPAY LATIKOU Xpdvou arnattouv
TIOAU peydAo eUpog {wvng. Emougvwg kAbe opyaviouog, TIPOKELUEVOU VA AETOUPYN-
oel WPEAA KAL TIAPAYWYIKA, Ba TIPETEL VA EKTIUNOEL TIDOOEKTIKA TIG AUECEG KAL TIG
MEANOVTIKEG AVAYKEG TOU KAl O OUVAPTNON HE TO ETUTPETOUEVO KOOTOG O€ TIAYLEQ
emnevdUOoEeLg va TIPOXWPENOEL Og eTeVOUOELG UTTIOSOMNAG, BEATIWVOVTAG TIG JIKTUAKEG
uTIiNPEeOoieg Tou.

1.3.1.1 ZUykpion opoafoviKoU KaAwdiou Kal KaAw-
diou UTPR STP

To peydAo TIAEOVEKTN A TWV KAAWD{wV cuveoTpapupévou {elyoug cuvioTaratl oto
YEYOVOG OTL auTd urtopouv va PeTadwoouV e pubuoug 10 1 kat 100 popE€g peyaAu-
TePOUG ard Toug pubOUG TWV OHOAEOVIKWY KaAwDiwv. Mépa and autd, n cuvtren-
on Kai n erokeun] Toug dev apouotdlel Wdlaitepa PoRAUATa, OTIWG N NeprTwon
TWV OMOA&OVIKWV KAAWSIwV. Ouwg evw N eyKaTAoTAOoT) TOU ooa&ovikoU KaAwdiou
elvalr ouvrBwg eUKOAN KAl TIEPLOTATEPO OLKOVOLILKT), OAEG Ol TNAEPWVIKEG eTALlPE(EQ
avtikadlotouv otadlakd TIG ouvOEoeLg OOAEOVIKOU KAAWDI{OU eEYAAWY ArToOOTATEWYV
pe KaAwdio UTP 1) pe orttikn iva.

To KUPLO TIAEOVEKTN A TOU OOA&EOVIKOU KOAWDIOU &vavTl Tou KOAWDIOU CUVECTPAIE-
vou Ceuyoug (UTP, STP) eival 1L artoteAel €vav kKaAd cuvduaopud upniou edpouqg
{wvNng Kal eEALPETIKNAG avoxng oto 80puo. Emeldr) To opoa&ovikd KaAwdLo dlabeTel
KAAr) Bwpdkion oto 88pufo, n ortola eivat avdloyn pe autrv Tou STP, eival KATtAAN-
Ao Kal yla petaddoelg oe peydAeg arootdoelg. Opwg 1o ndéoo peydAo 6a eival To
elpog Cwvng Tou eEaptdTal anod To UKog Tou KaAwdiou. MNa napddetypa, kaAwdia
Tou 1 km prtopouv va dwoouv pubuoug petddoong 10 Mbps.
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1.3.1.2

OLo1TTIKEG (veg TIapEXOUV UTTIEPROAIKA EYAAO eUPOG {WVNG E |IKEY) ArTWAELA LoXUOG, e
ATTOTEAECA VA UIopoUV va KAAUTTTOUV HEYAAEG ATTOOTACELG AVAETA OTOUG ETTAVAAN-
Trteq. Emniong dev emmpeddovtal and andtopueg HETARBOAEG otV TAoN Tou dIkTUou, artd
NAEKTPOMAYVNTIKEG TIAPEUBOAEG, ard 0EEIBWTIKEG XNIIKEG OUO(eg, KaBWG Kal ard AAAa
ATHOOPAIPIKA 1] BlounXavikd Tapdotta, €Tol WoTe va propouyv va Xpnoylortoinouv oe
erBapnpuévo Blounxaviko TiepBAAOV, TIou Bewpeital akatAANAo yia UTP 1} akdun Kat
YLaSTP kahwdia. OL oTTTIKEG fveg elval TTIOAU AeTTTEG Kal EAAPPILEG, OToLXela TTOU TIPOodidouv
€va eYAANO CUYKPITIKO TIAEOVEKTNIA WG TIPOG TNV eUEAEQ TIPOCAPOYTIG TOUG OE dlago-
PETIKA TIEPIBAANOVTA EYKATACTAONG, WG TIPOG TNV €E0IKOVAINOTM XWPEOU KAl KOOTOUG KTA.
TéNog, duokoAa yivetal urtokAortr], apou, Ortwg Ba eENynBel o cuvexela, N SIAKAAdSwWOoN
TOoUg eival apketd SUOKOAN epyaocia kal artattel eEeIOIKEUEVO EEOTIALIOO KAL TIDOCWTTKO.

ZUyKpioT onmiKNG ivag kal kaAwdiou UTPR STP

H texvoAoyia Twv OTTTIKWV VWV eival teplocdTePO TTIOAUTIAOKN aArtd auTrVv TWV KAAw-
Slwv UTP, e anoTtéeoua Kal N eykatdoTtaoT] Toug va eival Tito anartnTikr. Eldikdtepaq,
N dlaouvdeon (CUYKOAANOMN) Kal SIAKAASWOT TWV OTTTIKWY VWV eival TeEXVIKA SUCKOAN
epyaoia, evw o eEomALoog dlaouvdeong 1ou analteital eivat eurtadrig kat akpBog. To
KOOTOG auTtd au&dvetal akOun eploodTePO, av ANPBel uttdyn oTL n petddoon eivat
TIAvToTE TIPOG Mia HdvVo KaTeUBUVOT. 2 TIOAAEG TIEPUTTWOELG €XELUTIOAOYLOTE! &TL elval
TPEOTATEPN N TIPOMABELa Kal eykatdotaon evog kahwdiou UTP katnyoplag 5, Tou
ortolou To KAOTOG eival TIOAU HIKPO, artd TNV KAAwd{won ortTikAG (vag, apkel va iIkavo-
Ttoloudvtat oL artattoUpevol pub ol HeETAS00oNG TwV EKACTOTE JIKTUAKWY EPAPOYWV.

O mnivakag 1.1 map€xel, o€ CUVOTTTIKT] LOP®PT], LA CUYKPLTIKT] a§loASYNon TWwV gv-
oUpuaTWY HECWYV PeTAdOONG.

Tuvearpopidve Tiuyes  Qpoafovied makodio DETIER ea
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ITivarog 1. 1: ZOyKpilon KalwolaKkmy Hecwy HeTdooons
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To k6atog kataagkeur|g BUo nup-
YWV, anapaitntwy yia tnv uAo-
noinan kanoiag aguppatng auv-
6eaong, eivalr guyxvd noAd @tn-
votepo and tn BidvoiEn evog
undyelou aywyou prikoug 100
km, Ttnv tonoBétnaon twv KaAw-
6iwv kal tnv anokatdagtaaon Tou
nepiBdAiovtog xwpou. Eniong ol
teXVIKEG BuakoAieg nou ouva-
vtwvtal otn 8idvoiEn aywywv
peydAou prikoug kai gtnv ano-
Katdotaon tou nepifdAovtog
XWpou Bev npénel va unotijw-
vtal, 161aitepa av o1aywyoi npe-
nel va nepdgouv HEoa ano Ka-

TOIKNHEVEG NEPIOXEG.
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Yy

01 evouppateg oguvbéoeig
anaitolv avapetaboteg kai
€xouv peydAo K6atog eykatd-
otaang. AvtiBeta, o1 aoUppa-
teg guvbeaeig Bev anaitouv
avapetabiteg Kal €XouvV HIKPO

KGOTOG eykatddtaong.

Ye

-
i
Ta nAektpopayvntikd grjpaca

petabibovtal pe xapnAdtepoug
puBpoug ota xdAkiva kaAwbia
and 6,v1 gtov agpa. Eibikdte-
pa, n aguppatn petdboaon enn-
pedCetal and atpoa@alpikd
(palvopeva kal eival nio eud-
Awtn oge BopuUPoug and 6,ti N
evauppatn.

1.3.2 XZUyKpION EVOUPHATWV KOl ACUPHATWYV HE-

oWV HETA300NC

OL dla@opeg HeTa&U TwV eVOUPUATWY KAl TWV acUpUaATwV PETWV HeTAdooNG eival

ApKeTEG. H kataAAnASTNTA KAolou peoou eEaptdrtal kKuplwg ard Tn QUOLK B€on
NG ouvdeong, Toug erdntoUevoug pubuoug peTddoong, TNV roltdtnTa tng ocuvde-
ong, TO avapevouevo KOOToG KTA. ETtougvwg n eriAoyr) Tou KATAAANAATEPOU UETOU
Sev eival mdvra arAr], aA\d artoteAel cuvduaouod TIOANWYV Ttapayovtwy. Ot kupldTe-
PEG JLaPOoPEG uropouv va Kataypapouv wg aKoAoUBwg:

v

Mia amnd 11g Baolkeg dlapopEg TwV evOUPHATWY artd TIG acUPHATEG OUVIECELG
ouviotatal oto UYPNASTEPO KAOTOG PO BOELag KAl EyKATAOTAONG TOU evoUp-
patou pé€oou. Eival evdlapgpov va toviotel 1L n dtapopd Tou KOoToug autou
gaivetal va augdvetal, 600 PEYAAWMVEL N arntdoTaon Tou cuvdgeL TOUG OTaB-
pouUg erukowvwviag.

211G evoUpuaTeg OUVIOETELG N XPNON TWV avapueTadoTwy KAatd pUrkog OANG TNG
Sladpoung eival, otnv MAEOVOTNTA TWV TIEPUTTWOEWY, avarno@euktn. OLavapeta-
ddteqg autol iperel TeplodIkd va cuvinpouvtal, yati Ta KaAwdlakd péoa eivat
euaiodbNTa oe PUOLKEG POOPEG 1) AANANG AlTloAoYi(ag KATAOTPOPEG, Ontwg elvat
yla TIapAadetya 1o KOWLO TOU KAAWSIoU arnd TPWKTIKA, ard YEWPYLIKA 1] KNTEUTL-
KA pnxavnuarta KTA. AvtiBeta, kavéva and autd ta npoRArjuata dev napouctdle-
TalL oTNV NePTTwon Twv NMeEPLOCOTEPWYV ACUPATWY CUVIECEWV.
TanAektpopayvnTtikd orjpata petadidovral pe XapunAdtepoug puboug ota XAA-
Klva KaAWdLa ard 6,TL otov agpa. Ae cupBaivel Spwg To (Blo Kal UE TIG OTTTIKEG
iveg, ol omoieg petadidouv autd ta orjuata pe uPnAdtepoug pubuoug.

Ta KupldTEPA UEIOVEKTAATA TWV ACUPUATWY CUVIECEWV £XOUV OXEOT UE TIG YEVL-
KOTEPEG aAduvaplieg HETADOONG TWV NAEKTPOMAYVNTIKWY ONUATWY, dTav auTtd Je-
Tadidovtal otnv atpdéopalpa. Na napddelyua, Ta onjuara and pia anArn kepaia
elval duvatdv va dlaxwplotouyv Katl va petadobouv akohoubwvtag eAappwg dla-
(POPETIKA OVOTIATIA OE OXEoN UE TNV Kepaia ANYng. ‘Otav autd ta ektdg paong
onfjpata enavacuvdebouy, propel va rtapepBAn6ouUv To géva oto AANO, UELWVOVTAG
€trolL TV L.oxU TOU OT)UaTOg.

>uvrBwgn acUppatn petddoon ennpeddetal anod ATOO@PALPIKA PpALVOUEVA, OTIWG
elval ol katatyideg, n Bpoxn, Ta clvvedq, TO XLOVL, N Bepuokpaacia KTA., pavope-
va rtou ondvia ernpedlouv ta evouppata peoa petdadoong, elte autd eival ortti-
KEq lveq elte anAwg Bwpaklopéva XAAKIva KaAwdLa.

Ta aoUppata péoa petddoong ermpeddovtal anod Blopnxavikoug 6opuoug TtoAU

neploodtepo arnod Ta evoUppata peoaq, Wlaitepa av ta dedtepa eival ortTikeg (veg
N Bwpakiopéva XxaAkiva kalwdia.
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1.3.2.1 ZUyKpION S0PUPOPIKWV Kal ETMIYEIWV OUVIE-

OEWV

OL 30pUPOPLKEG OUVIEDELG EXOUV APKETEG IOLOTNTEG OL OTtoleq eival evieAwg dlago-

PETIKEG armd TIg 1BLATNTEG TWV Eeriyelwv evoUpuaTtwy ] ACUPUATWY OUVIETEWV ON-
peiou mpog onpeio. Na to Adyo autd eEetdlovtal xwplotd. OL SlapopEg AUTEG MUITo-
pouv va ta&lvounBouv wg akoAoUbwg:

v

H tepdotia ocuvoAlkd arntdotaon Tou TPETEL va dlavUoouyv Ta OrjHaTa Tpog Kat
arnd éva dopuPdpo, akdua Kal av petadidovral pe tnv taxutnta Tou pwTtog
(300.000 km/sec), pokaAel pla onuavtiky kabuotgpnorn. Avaloya pe tnv ano-
otaon PeTa&u Tou XProTn Kal Tou eriyelou otaduou, onwg kKat avaloya e To
Uyog Tou dopupdpou entdvw ard Tov opifovta, o Xpovog HeTddoong, arnod AKpo
oe dkpo, eival peta&u 250 kat 300 msec. Na Aédyoug oUyKpLloNg, Ol ETIYELEG ML-
KPOKUMATIKEG (eUEelg €XxOuV Ua kaBuotgEpnon petddoong (on pe 0,003 msec/km
(8 psec/km) mepinou, evw oTlg (eUEELG OOAEOVIKWY KAAWDIwV N kKaBuoTtgpnon
elval ion pe 0,005 msec/km (5 pusec/km) Tiepinou.

31N SOPUPOPIKN ETIIKOWVWVIA TO KOOTOG TNG METAS0O0NG £VOG UNvUUATOG eival ave-
Edpmro téo0 and v andotact 6co Kat ard Tov aplBud Twv oTadbuwyv AjPng Tou
pNvUpaToG. Ta XapaKInPLloTikA auTtd, Ta oroia cuviotoUv ouyxXpOvwg KAl OUCLAOTL-
KN dlagopd pe TG ertiyeleg ouvdéaoelg, opellovral otnVv IKAvOTNTA EKITOMTTHG
(broadcasting) Twv SopUPOPIKWY CUVOETEWY, SNAADY| OTNV IKAVOTNTA TWV OTABWY
Bdong rou Aettoupyouv OTo €UPOG TNG CUXVOTNTAG EKTIOUTTG VA CUAAEYOUV O,TL
peTadidetal o’ autr T ouxvotnTa (oxrua 1.22). Eivat pavepo ATt e TIg dopuPopl-
K€G ouvdgoelg dnuoupyeltal n avaykn MPooTaciag TwV ATOIKWY TIANPOPOPLWY,
apoU UTIAPXELTIAVTOTE N dUVATOTNTA TNG EAEUBePNG MPACTRAONGTWY XPNOTWYV O
€va TAIB0G TIANPOMOPLWY TIOU PETADIDETAL OE CUYKEKPLUEVT ouxvotnTa. MNa to Adyo
auTo €Xouv avarttuxOel TTOANEG KPUTTTOYPAPLKEG UEBODOL, OL oTTolEg WG dev eEa-
opaAifouv dvta Toug XPrOTEG.

AcPaAAWG pia akdun a&lohoyn dlapopd Twv SOPUPOPLKWY artd TLG ETIYEIEG OUV-
S€oelqg elval To eUpog {wvng ou dlatiBetal. Eldikdtepa oTo XWEO TNG WNPLAKNG
erKkolvwviag, ot uPnAdTepol pubuol PETASOONG TIOU CUVAVTWVTAL OTUEPA OE ML-
OBWMEVEG TNAEPWVIKEG YPAUEG UE KAVOVIKY) Xprion ¢Bdvouv ta 56 Kbps, evw oe
OPLIOEVEG TIEPUTTWOELG, Wlaitepa dtav To TiPOKAAOUEVO UYPNAS KOOTOG eival aro-
SeKTO, Xpnotuoriolouvrat ypauueg T1 twv 1,544 Mbps. Ze avtidlactoAr, n dopu-
(POPIKN ETIKOWVWVIA HETW TWV OTABUWY VSATS TIApaKAUTTTEL OAOKANPO TO TNAEPW-
VIKG oUoTtnua Kal prtopel va rmpoopgpel ToAU upnAdtepoug puboug petddoong.
O oTa®udég VSAT (Very Small Aperture Terminal) xpnoorolel, otnv an\oloTtepn
neplmTwon, Jda dkpoU KOoToug kepaia oté€yng yla dueon erkowvwvia pe evav
LOXUPO ertiyelo Sopupoplkd otadbud rou BpiokeTal og KovTivr) arntdotaon (oxrjpa
1.25). AOQaAWG, eMeldr] N KUKAOPoOpPIa TwV TIANPOPOPLWYV HETAEU TWV UTTONOYL-
OTWV €XEL TN HOPPT] KaTalylopouU, n duvatdtnra va arokmBel €éva tepdoTtio eU-
POG Jwvng yla €va KPS XPoVvikd didotnua eivat apketd eAKUOTIKN. MNa nmapd-
Selyua, yla TNV arooToAr] UAG HAyVNTIKNG Tawviag HEow Uag TNAEPWVIKAG YPARL-

i

Jad
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H 1kavetnta eknopnrg twv

Bopupopikwyv guvbéoewv ou-

vnBiCetal va Aéyetal kai Ika-

vOTNTa EUPEIAG ) AVOIKTIG EK-

nopnng.
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Me tov 6po katalylopé ev-

vooUpe 6tl ge eAdyI0TO Xpo-

vIK6 Bidotnpa €xoupe tepdatio

GYKO NANPOQOPIWV.
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Zynua 1.25: Erniyeior dopvpopirxoi otaoBuoi VSATS, wov ypnoyomotoby dopvpopiKo SLavoprER yio. Ty

-&=
01 VSATs (Very Small

Aperture Terminals) eival xa-
pnAou kéotoug TtEPHATIKOL
otaBpoi epyaaiag, nou xpnal-
ponoiouv pikpég kepaieg (1 m)
XapnAng 1oxuog (1Watt). Ma-
pE€xouv ouvbeaelg avepyope-
vng enikoivwviag 19,2 Kbps
kal katepxopevng 5,12 Kbps
nepinou. Ze Nepintwan nNou n
1o0xUg toug Bev enapkei yia tnv
dpean enikoivwvia 6uo VSATS,
Xxpnaiponoieital 6opuopikeg
Biavopeag (oxrpa 1.25).

ETTITEVEN THS OOPLPOPLKHC ETTLKOIVW VIOG.

UG Twv 50 Kbps anartouvtal 7 wpeg. AvtiBeta, yla Tnv arnooTtoAr Tng (diag tat-
viag p€ow evdg amAou dopupoplkoU avapetadotn Twyv 50 Mbps anatrtoUvtatl 30
sec.

v' To KUPLO TTAEOVEKTNA TNG OTTTLKNG (vag cuviotatal oto OTL SLIaB€Tel TIOAU peydAo
eUpog Jwvng, TO OTTo(0 UTIEPKAAUTTTEL TO €UPOG {WVNG OAWV TWV SOPUPOPLKWYV (eU-
Eewv TTOU TIpooPEpovTal arnd OAoug Toug dopuPdpouq erkovwviag. Ouwg autd
To eUpog Jwvng dev eival SIABETIIO TNV TIAEIOVAOTNTA TWV HELOVWIEVWV XPNOTWV.
SUYKeKPLEVQ, elval TTOAU TIEPLOPLOEVOG O APLOUOG EKEIVWV TWV XPNOTWYV TTIoU dla-
B€TouV POCoRaoT O YPARMEG OTTTIKWY IVWV. OL TNAETIKOWVWVIAKO! OpyavIoUol, Ttou
avtikadlotouyv orjuepa oTadlakd TIG XAAKIVEG OUVOETELG LIE OTTTIKEG (VEG, TIG XPNOL-
poTtoloUv 0To TNAEPWVIKSO cUoTNUA yia Tn Slaxeiplon TToANWY TAUTOXPOVWY KAN-
gewV PHEYAANNG andotaong Kal Oxl yla va epodldoouV HEUOVWHUEVOUG XPTOTEG e
UPNAS evpog Jwvng.

v\ Ze avtidlaoToAr), ol SOPUPOPIKEG OUVOETELG TIPOOPEPOUV €va ACUYKPLTA TIPAKTIKO
ATIOTEAEC|LA OTOUG XPTOTEG, OL OTIO(OL e Eva UIKP O OXETIKA KOOTOG EYKATACTAONG
prtopouyv va TOTIoBETHO0UVY LA Kepaia oTtnv opo®r) TOU KTpiou Toug Kat va erttu-
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S

XOUuV 30pUPOPIKN) CZEUEN, TTAPAKAUTTTOVTAG UE AUTO TOV TPOTIO AN )PWG TO TNAEPW-
VIKS oUoTtnua. H 1d3€a autr] — 1ou eival apKeTA EAKUCTIKN YIA TIG XWPEEG TWV OTolwY
TO €3agog de dleUKOAUVEL TETOLoU £idoug eykatdotaon Kal ol oroieg dtab€touv
EANAXLOTN TNAETIKOLWVWVIAKT] UTTOSOUN — €VIOXUEL SIAPKWG TN SNUOTIKSTNTA TWV S0-
PUPOPIKWV ETIIKOWVWVLIWV. Eival puoikd o avtaywvioudg autdg va auEdvetal, 1diai-
TEPA OO0 TIPOXWPEEL N AVTIKATACTAOT) TWV XAAKIVWV KAAWSIAKWY UETWV TWV PneLa-
KWV TNAEPWVIKWV CUCTNUATWY E OTTTIKEG (veG. ACPAANWG OL OTTTIKEG (VeG €XOUV €va
TIOAU HEYAAO PEPIBIO OTNV TNAETIKOLWVWVIAKY] AYOPA TWV PECWYV UETADOONG, EKTOG
{owg anod Tig MEPIMTWOoELG EKEIVEG TTOU AnaltoUV EQAPOYEG EKTTOUING, OTwg eival
yla apdadetya N TNAEOTTTIKY METADdOoOoM.

- =
A£€Ee1g TTOU TIPETTElI va Bupapupai

PubBuog petddoong, andotacon, TEXVOAOYLKN KatdoTtaon, euaictnoia oe
TIAPEMPROAEG, EUKOAIQ EYKATAOTAONG, EKTIOMTT) SOPUPOPIKWYV CUVIECEWY,
KATALYLOMOG, XapunAou KOéoToug TepUaTikoi otaduoi epyaoiag (VSATS).
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HAektpikri avtiotaon ovopd-

wd

Coupe tnv avtiotaon nou na-
pouaidCel €va uAikd otn Big-
Aeuan tou nAektpikou pelpa-
tog efaltiag tnNG KATaoKeUurg
TOU.

Maénua 1.4:

1.4.1 BAapn onfjparog

Onwg dwariotwoape anod ta nponyoupeva padruata, Ta peéoa Petdadoong £€xouv
TIEPLOPLOUEVO EUPOG {WVNG, LE ATIOTEAECA VA EUTTOD(COUV TO OTrja va riepdoel aval-
AolwTo. AuTd eival pia puotkr) artia® ou €xel JSINMAO arnoTEAECUA: TIPWTOV TO ONua
eEaoBevel, dnNAadn xavel u€pog anod Tnv LoxU Tou, Kal deUTEPOV TIAPAOPPWVETALN
ouvBeoT] TOU Kal auTo TIoU AaBAVEL TEAIKA O ATTOJEKTNG TIPOOCEYYIZEL ATTAWG TO apXL-
KO YNpLako onua.

Ektég Spwg and tn puoikr] autn attia, otn dtadikaoia PeTddoong NMANPOPOPLWV
(onudtwv) dnuoupyouvtal Kal karoleg BAABeg. MNevikétepa, BAGBN 1 opdApa
(impairment) orjuatog ovoAZoUuE OTIOLAdTIOTE PUOLKN 1] TEXVINTN attia n ortoia €xel
WG ATIOTEAECA VA UNV Prtopel 0 arnodgKTng va avanapaydayel To apxlkd orjua rmou
EKTIEUTIEL O TIOUTIOG. Mepikd and autd Ta opdAuara rou eEaocBevouyv Kal Ttapapop-
(PWVOUV TO oNja 1tou petadidetal eival ta akdhouba:

v' He&&aoBévnon (attenuation) TG LoXUOG TOU ONUATOG ME TNV andoTtaon, TIou opei-
AETAL OTNV NAEKTPLKN avtioTaon Tou UAIKoU arnd To ortolo eival KATAOKEUAOEVO
TO p€oo petddoong. H eEaocbgvnon petpletal oe decibel avd xiAdpetpo (db/km),
eV TO TIOOO TNG evépyelag Tou xdavetal eEaptdtal and tn ocuxvotnta. Edv n
eEaoB€vnon urtepRel Ua CUYKEKPIIEVN TIUR, O TEAIKOG artodEKTNG SUOKOAQ Tto-
pel va armoktioel TNV nAnpogopia arnd To orjua rou AapBAavel.

v Hmapapdéppwaon MAATOUG, TIou opeileTal 0N SlAPOPETIKT) eEATBEVNON TNV ortoia
TIPOKAAOUV TA PHETA HETADOONG OTA JSLAPOPETIKA TIAATN eVOG OTUATOG.

Smyv naodypapo 1. 1.4 sidaue 0T Eva Ynplaxd oTjua raploTaveTal LUE [Ia TETOQYWVIKT] KUUATOUOOPI] Kal QITOTEAEL-

a1 Qrid Eva OUVOAO OlaPOopETIKWY QOUOVIKWY. Ol TUYVOTIITES TWV QOUOVIKOV QUTAV EIVal GKEPAIO TToAAQrAdoto ¢
QOYIKTIG (BEUEAWO0US) ouyvoTnTas. ET0l T0 MAQTOS QUTWV TWV GOUOVIKWY EAQTTWVETAL, EPOTOV LIEYAAWVEL I
OUYVOTIITG, LUE AITOTEAEOUA TTIS TTOAU UYNAES QOUOVIKES TO TAATOS va Eval otV ouola QUEANTED, GYEOOV LINOEVIKD.
Avtiotoopa, av mapouuE OAES QUTES TIS QOUOVIKES KAl TIS TOITOBETTIOOUUE 7] Lia ETTAVE OtV dAAR, Ba rdoouue
YPapIkd 10 GOXIKO Ynplako onjua. I'la va avarnapay@el duws artidAuta 1o Ynglako onjua, anarteiral, onwg elvat
PaveDO, EVa LIETO LETAOOOTIS LE QTTEPICOIOTO EJOOS {WVIG. STV IMOayUankomIa, 0Aa 1a Ueoa riou xpnoyortoiov-
vIal o UETAOOOT) OTUATWV EXOUV TTEPIOPIOUEVO EJOOG {WVITS, ONAAOI] EUITOOIOUV KATTOIES aITo QUTES TIS Olayo-
PETIKES AOUOVIKES TOU OTIATOS va OlarepAdoouV 1o UEOO. H Yuoikij autrj aitia rmpokadel my €€aoBEvnan oy
oanuarog, onAaoij 1o orjua xavel UEPOS artd my (OxU ToU, aPou QrTOKOITTOVTal KATTOIES QOUOVIKES. TauTtdypova 1o
orjUanapapopPWVETAL, aYou UE T TUVEEOT TwV AlywV QoUOVIKOV TOUAGUBAVEL TEAIKA O AITOOEKTTI TOOOEY YILEL
anAwe¢ 10 QUYIKO YnYlako orjua (Ornwg galvetal oto gyrjua 1.117). Eival wotdoo ouvarov va mpooeyyiooulE my
IEAYWVIKI] KULATOUOPPI] TOU OrlaTos raipvoviag 1ovo Ti¢ MpWTeS QOUOVIKES (TLX. TI§ OKTW TIPWITES), EMTELON
QUTES EYOUV Kal TO LIEYAAUTEPO ITAATOG.
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v' H mapapdéppwon Aoyw kabuoTépnong (delay distortion), mou opeiletal otn
SlapopPETIKY TaxUTNTA e TNV oroia petadidovrtal pEoa OTIG YPAUUEG Ol CUXVOTN-
TEG evOGQ onuatog eEaltiag Tng eAACTIKOTNTAG KAL TNG TIUKVATNTAG TOU CUYKEKPL-
pEVOU PETOU ETASOONG TTIOU XPnoluoroleitat. AUTA TAa XapaAKINELOTIKA TOU UE-
oou PeTAdoong eubuvovtal yla tnv aAAayr tTng ¢Aaong Twv onueiwyv tou and v
eloodo otnv €£0d0 NG YPAuUUNG. EBIkA otV Ynplakr} petddoon n napapdppw-
on autn naifel KaBoploTIKS POAO.

v O 06pupog, dNAadn] kABe averBUUNTN Kal cuxVvA arnpdBAETTTN NAEKTPLKN 1] NAE-
KTPOMAYVNTIKN EVEPYELQ, TEXVNTNAG 1] PUOLKNAG TIPOEAEUONG, N oTtola TTIapeBANE-
TAL OTO ONA TIOU PeTad(deTal, Pe ATMOTEAECA VA AANOLWVEL TNV TTIOLGTNTA TOU Kal
va npokKaAel Tnv napapdppwor] Tou.

1.4.2 Eidn 6opupou

O 66puBog napouctdletal oe OAA TA CUCTNUATA ETUKOWVWVIWV, aveEdptnTta arnd To
av autd eival evouppata 1} acUppuata. Ta €idn Tou BopupBou dwakpivovtal oe dUo
KATNYOpPIEG. ZTNV MPWTN AVIKEL 0 EEWTEPIKOG B6pUBOG, O ortoiog dnuioupyeitat and
attieg Tou Bplokovrtal eKTdG TOU CUOTAMATOG ETIKOWVWVIag, dNAadr] ipokaAouvTal
arnd Tov avepwTritvo 1] Ao eEwyevnr Ttapdyovta. ‘Exel oxgon ue ta Aeyopueva Blopn-
Xavikd mapdoita, dnAadn pe TIG SIAPopeg NAEKTPOUNXAVIKEG OUOKEUEG TIou Bpi-
oKoVvTal o€ KOVTLVY arndotaon arnd To oUoTnua, e TNV NAEKTPLKT TPOPOIATNON TWV
OUOKEUWV KTA. ZTnV (8la katnyopia avrikouv Kal Ta Aeydpeva aThoopaipika mapa-
oITa, onwg eival yia mapdadeLlypa Ol ATHOOPALPLKEG EKKEVWOELG, dNAADT] Ol NAEKTPO-
HAYVNTIKEG dATAPAXEG TIOU TIPOEPXOoVTalL arnod tTnv atpdéogaipa katd n didpKela Ka-
Taryidwv 1} aképua kat arod 1o pecoaotplkd didotnua. O 8dpuog autdg eival avtl-
oTPOPWG AVAAOYOG TIPOG TN oUuXVOTNTA KAl avAAOYOG TIPOG TO MKOG KUMATog. Na
napddelyua, oe XaunAeg ouxvotnTeg, TNG TAENG Twv 500 KHz, o eEwTtepikdg 6Spu-
Bog Tou TpoEpXETAL ATIO TA ATHOOPALPLKA Kal Blopunxavikd rapdotta eival toAU 1o
€vtovog arod 0,TL oe UPNAEG ouxvoTNTEG, TNG TAENG Twv 300 MHZ.

>1n Seltepn Katnyopia BopURou avrikel 0 EOCWTEPIKOG 66pUROG, O OTo(0G TIPOKA-
Aeital and to dlo To péco. OdpuRol Autrg TNG HOPPNG elval o BeppIKEG B6puBOG
(thermal noise), TTou TIPOKUTTTEL ATtO CUYKPOUOELG TWV NAEKTPOVIWY TOU PETOU HETA-
doong, o 66pupog evdodiapdpPpwong (inter-modulation noise), Ttou opelleTal OTN
ouvUnap&n onuAtwy SLIAPOPETIKWY CUXVOTATWY, dtav autd potpdlovtal To (dlo peco
peTddoong, KaBwg KAl N ouvakpoaon (cross-talk), mou mpokaAeitatl, étav duo E€va
peTa&U Toug orjpata culeuxBouv yia Karolov aveEQpTnTo ASYO.

O eowTePIKOG BOPUROG TToU dnuLoupyeital and auteg Tig attieg dev eEaptdtal dpe-
oa arnd tn ouxvotnTa. Na napddetypa, OTIG TIEPUTTWOELG TIOU 0 eEWTEPLKOG BSpUB0g
Sev elval €évtovog (UYPNAEG ouxvoTNTEG), O ECWTEPLKOG BOpUPROG eival epPpavig Kat
naifel onuavtiko poAo n eEAAeYn 1 n pelwon] Tou. AvtiBeta, TIG TEPUMTWOELG TIOU O
eEWTEPLIKOG BOpUBOG elval Evtovog (XAUNAEG OUXVOTNTEG), O ECWTEPLIKOG dev elval
EMPAVAG, a@ouU KaAurtteTal arod Tov eEWTEPLKO TIOU elval eVTovATEPOG, |UE ATIOTEAE-
opa va pogxel n eEAAeln tou eEwteplkoU BopURouU NMapd ToU eCWTEPLKOU. SNUELW-

_—

-
- "

01 8iapopeg BiatdEeig evog

e

ouaTHHAaTog ENIKOIVWVIAG €i-
val oxeblaopéveg noAu npo-
OEKTIKG, Wate va ano@euyo-
VTal Napapop@WAEIG TOU an-
patog kal va elaylotonolou-
vTal 0l ENINTWOEIG Tou Bopu-
Bou. M' auto tov tpoéno yive-
tal Buvatr pia nigth avana-
paywyry tou PnvUpatog nou
EKNEPPONKE.
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+ -
Avoxn eival to 6plo endvw anod

to onoio Bev enitpénetal va
petaPAnBei to elpog Cwvng.
Onoiabinote unépPaan €xel
OuvEneleg oto puBud petdbo-
ang.

. i '
‘Evag dAAog tpdnog pe tov
onoio pnopouv va peiwBouv
ol eNINTWoeIg tou Bopufou
eival n augnon tng 1oxuog
TOU orpatoc. Auto pnopei va
eniteuxBei pe tn xpRan evi-
oxutwv. O evioxutig eival
HiO OUOKEUR Mou anoteAei-
tal and tpaviiotop rj dAAa
gtoixeia, Ta onoia pynopouv va
eA€yxouv kal va auEdvouv to
nAdtog evog arjpatog. Opwg
tTo nAdtog tou orjpatog Bev
auEdvetal népa and €va opl-
opévo eninebo, yiati pnopei
va aAAdaEer n poppn tou (na-
papéppwan).

TTOL GTEAVOVTOUL KO TO. OVOUETAILOODY LUE THY OPYIKH TOVS

veTal 0Tt N mapadootakr] HEB0D0G yla TNV AVTIMETWTILION Tou BopuBou eival n peiwon
ToUu eUpoug JWvng TOU ONATOG MEXPL KATIOO OpLlo avoxng, mépa arnd To ornoio N
peiwon autr) eplopilel To pubS peTAdooNng.

Muwa ouyxpovn puEBodog mou ehaxlotorolel Tig emudpdoelg Tou BopuBou eival n
Yneiakn ene§epyaoia ofjparoqg (DSP: Digital Signal Processing). H DSP apopd te-
XVIKEG TIOU XPNOOTIOIOUVTAL TIPOKELEVOU VA BEATIWOOUV TNV akpiBela kat tnv a&lortt-
otia Twv Yneplakwyv onudtwy. ‘Eva kUkAwpa DSP €xel TNV ikavotnTa va dlakpivel To
6d6puBo avdaueoa ota didPpopa YnNPLaKA Or)UATA TIOU EKTIEUTIOVTAL KAL va TOV aropa-
KpUVEL. Z€ TiepImTwon OUwG TTIoU TO orjua eival avaloyikd, TOTE TO UETATPETEL TIPWTA
og PYnelako kat, agou 1o araAld&el arnd 1o 66puRo, TO ermavaPpepel TIAAL 0 AVAANOYL-
KO. ACQOAAWG MLa AANN TIPOCEyYLon oTo TIPORANUa tou BopuBou arnoteAel n xprion
TeXvVoAoyiag AtydTtepo euaicONTNG oTo BSPURO, OTIWG elval N XEr)ON OTTTIKWY LVWV.

SZUMpwva e Ta apandvw, Kale peoo petdadoong, aveEdptnta and Ttov TUTo Tou,
TPoKaAe( pe dldpopoug TPOTIoug eEQCOEVNOT TOU ONATOG TTIoU peTapgpel. ETumAgov
TO ONua TapapopPwveTal Tooo Adyw NG eEacBgvnong ou ugiotatatl and attieg
TIoU oeilovTtal OTIG ATEAELEG KAl OTIG NAEKTPLKEG IBLOTNTEG TIOU TIAPOUCLAZEL TO UECO
peTAdooNng, Onwg eival N xwenTikATNTa, n avriotaon Kat n enaywyr], 0co Kat Adyw
NG napouaciag BopuRou kat TtIapeBoAwy. Mepilkd arnd ta rmpoAruaTa rou dnuoup-

veln e€aocB€vnon uropouv va

bo-a 44 eEouaAuvbouv pe TN XpPrion
avapetTadoTwy, ol ortolol eival
OUOKEUEG TIOU avixvelouv Ta
onuarta mou oTéAvovTal Kat
T otn ouvéxela tTa avapetadi-
YPOpES Souv e TNV apXLKr) Toug €vta-
on kat ogutnta (oxnua 1.26).
O avapetaddng npoAaBaivel
TA ONUATA, TIPLV AUTA AAAOLW-
BouUv avenavopbwTta amnd To
6d6puo 1} Ta antalAdooel art’
autdv avarmnapdyovtdg Ta
arod Tnv apxn. Av oL avapeTa-
ddteq Bplokovtal apkeTd Ko-
VvTd 0 évag otoVv AANO, prtopel
va eruteuxOei n petddoon evog
oAU uynAouU puBpou onua-
TWwV O€ arnooTtAoelg TIoU Bew-
PNTIKA eival anepléoploteg. Av
TO HETO peTAdoong eival XAA-
Klva KaAwdla, ol anootdcelq
METAEU TwWV aAvAUETADOTWYV
npPEnel va Kupaivovtal anod 2
€wg 4 km, evw, av eival ortti-
KEG (veg, ard 40 €wg 60 km.

Zynrua 1.26: Ot avopetadoTES AVIYVEDODY TA. GHUOTO

gvtaon Koi o&otnTo.
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BERala ol eruntwoelg Tou Bopuou dev prnopouv va eEalelpBouyv teleiwg. QoTo-
00 O TIPWTAPXLKOG OTOX0G TNG oxediaong evdg emnikolvwviakoU cuoTAuaTtog 6a
TIPETIEL VA ETILKEVTPWVETAL OTNV 000 To duvaTtodV PeYAAUTEPN ATIOPUYH TWV ETTUTTW-
ggewV ToUu BopuUBou, wote va propel va yivetral moTtr avanapaywyr] Tou pnvupa-
TOG TIOU EKTIEUTIETAL.

1.4.3 MéETpnon eEaoc0€vnong - evioyuong onfjua-
TOC Kail Oopufou
Tdoo n eEaocBevnon oo kal n evioxuon Tou orjpatog petplouvral o decibel (db).

Av oupBoAicoupe pe P, kat P, ta erineda loXUoG TwV ONUATWY TIOU arooTEAOVTAL Kal
Agppdavovtal arnd Tov oo Kat To SEKTN avriotolxa, Tote opiletatl:

P
eEaoBévnon = 10'0910[F1)db
2

P
svioxuon = 10'0910[F2)db
1

Ermeldn ol povddeqg twv P, kal P, elval Watt, ta db sival uey£6n xwpig didotaon, rou
METPOUV ATIAWG TO OXETIKO HEYEDBOG TWV ETUNED WV TWV SUO ONUATWV.

AvdaAloya, o 66pupog urtohoyiletal arnd To Adyo NG LloxUog TOU OrjaTog S ipog TNV
LloxU Tou BopuUBou N, dnAadn arnd to S/N, mou ovopdletatAdyoG TOUu CHHATOG TTPOG
006puBo (SNR: Signal-to-Noise-Ratio) kal eival évag onuavtikég mapdyovtag rou Tpoo-
SlopiCel v erukowvwvia. O B6puBog arnodidetal oe db kal opifetal arnd Tov TUTto:

S
SNR= 10Iog10(ﬁjdb

MNa napddeyua, avSNR =10 db, tdte 6a €xoupe:

S
10|Oglo[i)db, ondte Ioglo(—j =1, katenopévwg (Ej =10'=10.
P, N N

Me tov (dlo TpdTio, avSNR = 20 db, maipvoupe S/N = 100, evw, av eivatSNR = 30
db, naipvoupe S/N = 1.000 K.0.K.

[MeploodTtepa yia Tov mapdyovta auto Kal yla Tov TPOTIo e Tov ortolo emnn-
pedlel TN XWPNTIKOTNTA evOg HETOoU peTddoong 6a avapepBoUyv otnyV endouevn
evotnrta.]

Mapadeiypa V

Mo ypoppr] petadoorng petagt 6o teppatik®dv Statd&ewv anotedeital arns tpia

“Eva kavdAil pe xpnaoigonoifgiygo
eupog Cwvng 3.000 Hzkai SNR:
ioo pe 30 db (5 S/N = 10°)
anoteAel TUNIKA NepiNtwan piag
avaloyIkrg TNAe@wVIKrAig ouvle-
ang xwpnuikotntag 30 Kbps.
>Tnv Npagn 6pwg o pubpog pe-
tdboong ota kavdAia autd Bev

unepPaiver ta 9.600 bps.
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TPHpoata. 1o npdto napovoidletal eEacO€vnon 16 db, oto Sebtepo evioyvon
20 db kot oto tpito eEacO€vnon 10 db. YnmoO€tovtag €va p€co enineSo 400mWwW

(I mW =107 Watt), to p€co enineSo 1oX00g g ypapprg Oa etvar:

v ITpdto Tppa (e§acO€vnon):

16 =10 |0910[%))db’ ondte P, = 10,0475 mW

2

v Aebtepo Tpipa (evioxvorn):

20 =10 Ioglo[P—zj db, onéte P, = 1.004,75 mW
10,0475

v Tpito tppa (e€acO€vnon):

1004 75

2

Jdb, ondte P, = 100,475 mW

Emopévmg to p€oo eninedo 1oxvog g e€660v Ba etvar 100,475 mW.
Me S1apopeTIKS TPSIIo 0o PIoPovoe va 1IoXLPLOTET KAITO10G 3Tl Il GLVOALKT] e§a-
cO€vnon mov vPioTaTal TO G, STaV Stannepva Kal ta Tpia TpRpata, Oa etvat
16 =101log,,(400/P,) —
1,6 = log,,(400/P,) = log,,400 —log, P, —
log,, P, =log, 400 -1,6 = log, 400 —-1,6 = 2,602059-1,6 = 1,002059 —
log,, P, = 1,002059 —
P, = 10"0%2%%9 = 10, 0475

6 db (=16—-20+10). Emopévmwg:

v I'ta to obvodo tng ypoapprng (e§acO€vnorn):

4

6 = 10Iogm[%)jdb, onéte P, = 100,475 mW

[ - R
A€Ee1c TTOU TIPETTEN Va Bupauan

BAARN onjuartog, eEacO£vnon oruaTog, Tiapapdp@won nMAdroug, 66pupog,
napaudpPwon Adyw KabuoTEpnong, EEWTEPIKAOG B6PUROG, BIOUNXAVIKA TTa-
pdoita, aTuooPaAlPIKA TIAPAoITA, ECWTEPIKOG BAPUROG, BepuIkdg BSpUROG,

,

Tl
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Maonpa 1.5:

1.5.1 Eicaywyn

AT TO IPONYOUEVO UABNUA pAvNKe OTLEva UECO HETAS0ONG Mtopel va Aettoupyel
TEPLOOTOTEPO ATTOSOTIKA (XWwPIg BSpUBO) o UPNAEG cuxvdTNTEG, OTIWG eival yla ra-
PAdelya oL ocuxvoTNTeg TNG TAENG Twy 70 €wg 150 MHz nepinmou. Emopévwg tav
avaykaio va Bpebel €vag TpoOTog, WOTE TA ONUATA UPNAWY CUXVOTHTWY va prtopouv
va JETAPEPOUV Kal TIG XaUNASTEPEG ouXVOTNTEG. H TEXVIKN oUuwva e Tnv orola
HeTapEpovTal ol XaunAE€g ouxvotnTeg anod TG UPNAEG ovoudletal SiIapéppwon
(modulation), evd n dldta&n pe tnv ortoia ertuyxAavetal autd ovoudleTal SIapopPpw-
TAG (Mmodulator). H Slaudppwon mpaypatoroleital he tn Bor)Bsia evdg orjuatog ugn-
A|G ouxvoTNnTag, TTou ovopddetal pé€pov ofpa (A€yetal kal popEag 1] pEpouca Ku-
HaToHoP PN 1] ATTAWG PEPOV), TO OTIO(0 PETARBANETAL KATAANAQ (SNAadn Slapoppw-

-
—— .
H AéEn MODEM npoépxetal
ané ta apxikd twv AgEewv
MQOdulator- DEModulator, nou
anpaivouv Blapoppwtrig - ano-

e

SlapoppwtAg A, Nio guvtoa,
Slanobiapoppwtngc.

VETAL) artd TO ONUA LE TIG XAUNAEG OUXVATNTEG TtoU TipoKeltal va petadoBel. Otuyn-
AEGQ oUXVATNTEG TOU PpOPEA OVOUAZOVTAL PEPOUCEG CUXVOTNTEG 1] CUXVOTNTEG PEPO-
vTogqg (carrier frequency). O @opgag uropel va eival eite avaloyikd orjpa eite pa
OePA TIOAWV.

Me tn Slaudppwon erTuyXAveTAL | CUCTNUA- :
TIKr) LETABOAY] KATIOLOU XAPAKTINELOTIKOU TNG PE- - L= - -
POUCAG KUMATOMOP®PHG, OTwg sival yia rmapd- = [‘f:‘l : :‘ -; : fﬁ T J =5
Setyua To MAAToG, N ouxvdtnTa 1y n ¢don mg, I_E' s e R T i ey e 1_5-.:. o=
WOTE TO ONaA va Uropgoel va riepdoel anod 1o
pé€oo petddoong. Metd and autry tn dadikacia
O ArOOTOAEAG OTEAVEL TO SIAMOPPWEVO ONUa
otov arnod€KTtn, o orolog pe T oelpd Tou aro-
Slapop@wvel To orjua ou AapBdvel kat eEAyel Zynuon 1.27: Atopudppmon Koi amodioudppamon oiuatog
TO OTUA XAUNAWY CUXVOTITWY TIOU TOV EVILAPE-
pel. Emopuévwg amodiapdppwon (demodulation)
elval o unxaviouodg mou enavagpepel To dlaop-
PWMEVO ONA OTNV KAVOVIKI] TOU LOP (Y] KAL ETITUYXAVETAL artd €10IKN

OUOKEUN] TIOU A£yeTal ammodIadopPpwTHG (demodulator). -

-

i

H dtadikaoia diaudppuwong kat arnodlapdppwong gaivetal oto oxr-
pa 1.27. Znuelwvetal Tl ouvriBwg oL Aettoupyieg Twv SIAUoPPWTWV
KAl TwV ArnodlapopPpwTwyV evortoloUvTal og pia dIdtagn nou ovoud- == 4 .
CeTtaldiamodiapopPpwTtig (MODEM: Modulator - Demodulator). Zta i 1— :-. m‘. =
Sldpopa cuoTUATA ETIKOWVWVIAG 0 JLarodLapoPPWTrIG CUVIEEL TOV
UTTOAOYLOTT] E TO MECO PeTAd0oOoNG, OTwg Ppaivetal oto oxnjua 1.28.
Srpepa ol SlartodlapopPWTEG eKTEAOUV Kal SlAPpopeg ANNEG epya-
oleg, ontwg eival o AW PLOUOG CUXVOTATWY, O EAEYXOG TNG MOPPNG
Kal TNG LloxUog TOU ONHATOG, O CUYXPOVIOUAG TOU TtourtoU Kal Tou
SEKTN KTA.

TrdegadwEr gl

2o 1.28: Aiacbvoeon vwoloylotii pue
THY THAEPWVIKT YPOLYLr] (LEGW
oraTrodtopoppwt (modem) yio. iAok
(dial-up) obvoeon
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@Duaiké kavdAi eival n i6ia n
ypappn enikoivwviag. Noyikd
KavdAia eival o1 (Ve HIKPO-
TEPNG OUXVOTNTAG OTIG ONOIEG
pnopei va Blaxwpiotei €va

UOIKG KavaAl.

H diapdppwon eival arnapaitntn, yati:

v TMpoocapudlel TO O)Ha OTLG ATALTOELlg Kal ota Wdlaitepa XapaKINPLOTIKA
TOU pEoou petddoong (rn.X. opoa&oviko, UTP, orttikég (veg KTA.).

v TMeplopilel to 6SpUBO KAl TIG TTAPEPOAEG.

v' Xpnolporoleital yia Tnv Tautoxpovn HETAS00on TMOAAWY onUdATwy péoa arnd
TO (510 péoo peTddoong.

v Xpnowuotmoleital yia va EemepaoTtolv peplkol meploplopol otig emiddoelg
TwV oUuoKeUuwV eneEepyaoiag.

Mapadeiypa Vi

H texvikn tng Stapsdp@pwong xypnotponoonke apyikad otn padtopovia yla tnv
EKITOMIIT] OMATAG KOl LOVOLKI G HECO® NAEKTPORAYVIJTIKGOV KOUATOV TA OITOT0 PETA-
SiSovtal eAdevOepa oto Xdpo. Mia vpnAr cuxvotnTa mov prnopet va petadoOet
arré pa Kepaia Xprjotpevet g popeag. Or YapnA€g ovxvaotnteg, SnAadn n opdia
KOl 1] MOVOLKI], ITOUL €V PITOPOUVV, yia ITOAAOUG AGYOUg, va PetaS0000V otov eAe0e-

PO XDOPO, S1apop@@dvouy TNV LIPNAL CLXVOTNTA Kol petadibovrol poli tng.

Mapadeiypa Vil

‘Onwg elval yvooto, yla 1] HeTaSo0on 16 pwVvig xprotponoleital ebpog {dvng
4.000 Hz (6nAadn 3.100 Hz kot kamnota akSpn emtaA€ov Hz mov anattodvtat yio
TO S1IAXWPIOPS TOV AOYIK®OV KAVAALDV), EVE 1] CUXVOTITA TOL PEPOVTOG IMPETEL VAL
etvar 30 KHz. H SitaSikaocia tng Stapdp@pwong mperet va alda&et Tig apXkEg
ovxvotnteg ard 0 - 4.000 Hz og 30.000 - 34.000 Hz, SnAadr np€nel va petapEpet
TO €0POG TOL CIPIATOG O LVIPNASTEPEG CLXVOTITEG, £TOL GOTE AVTO va IIePLEADet
01O €VPOG TOL KAVAALOU KUl EHOPEVODS Vo PItopel va petadoOet. To e6pog {dvng
e8akoAovOei va etvol 4.000 Hz kat priopet va peto@Epet TNV (St oot ta min-

POPOPLOV, eITE IPOKELTAL YIQ PpwVI] €lTe yia SeSopéva.

1.5.2 TeXVIKECG SIGHOPPWONC OHHATOC

YTIApXOUV TIOAAEG TEXVIKEG dlaudppwong orjuatog. OL kupldtepeg eival n diapdp-
PWOonN CUVEXOUG PEPOVTOG KUHATOG KAl N SIAHOPPWON TMAAH®WYV 1] TTAAHOKWSIKA
diapodéppwon (PCM: Pulse Code Modulation) . Ztn dlaudp@won ocuvexoug PEPOVTOG
KUATOG N KUUATOMOPE}T] TOU PEPOVTOG eival ouvexng (AVaAOYIKr) KUUATOUOP®Y|), UE
€va arnod Ta XapaKINELoTIKA TNG va PeETABAAETAL AVAAOYLKA UE TO ONUA TOU pnvUpa-
TOG. 21N SIAPOPPWOT TIAALWY N PE€POUCA KULIATOMOP®N elval n TETpAYWVIKT (Unela-

7 2UviiBws rPoKELTal yia [la nTovoELOT] KUUATOUOOPI].
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KN KUMATOMOP®N), ME €éva arnd Ta XapaKINPELOTIKA TNG va LeTABAANETAL KAl TIAAL ava-
AOYIKA € TO Orja Tou unvupuartog. Katl otig dUo mepumtwoelg TO XapaAKTNELOTIKO ToU
PEPOVTOG, TIOU UETABAANETAL AVAAOYIKA [UE TO ONUA PNVUUATOG, Urtopel va dtapop-
QWVETAL eite pe ouvexn eite pe dlakpltd Tpdro. H diakpiTh SIaHOPPwon TTAANWYV
(discrete PCM), ttou Aéyetal kalynelakn diapdéppwon (digital modulation), eivat ua
pEB0doQg n omtoia pooPpgpetal KaAAUTeEPA yia pnvupata rou and tn ¢guon Toug eivat
dlakpltd, onwg eivat yua napddetypa n €£0d0g kAarolou TNAeTUTIOU.

‘Eva prjvupua aroteAeitat ano pia oelpd cupBOAWY KATIOLOU CUYKEKPLUEVOU aAPafn-
Tou. KdBe cupBoAo daBiBdletal HECow TOU HECOU PETASOONG UE LA OCUYKEKPLUEVN
NAEKTPLKI] KUMATOMOP®T] TIoU eival yvwotr. 'ETol ta unviuarta mou naplotdvovtal phe
Hla oelpd anod YVWOTEG KUUATOMOP@EG Yivovtal avTIAnmtd arnd to dEKTN, 0 orolog
elval og B€on va avayvwpifelt SAa ta oUppoAa rou dapdlovral KABe XPOVIKH OTLy-
M. TNV neplimtwon Suwg TNG HETAS00NG AVAAOYIKWY (CUVEXWV) ONUATWY O AplOudg
TwV dUVATWYV KUUATOMOPPWYV elval arneploploTog kat AyvwoTog. [Na napddeyua, o
PASLOPWVIKA 1] OTNV TNAEOTTTIKY] EKTIOMTTY] EXOUME ATIELPO APLOUO SUVATWYV UNVURATWYV
KAl Ol avT{OTOLXEG KUMATOMOPPEG dev eival OAEG YVWOTEG.

1.5.3 MAcovekTipaTa S1IGHOPPWONG CHHATOG

Av To p€oo petddoong eival arnd tn pUon Tou XAUNAWY CUXVOTAHTWYV, TOTE TO Orjna
priopel va dtaBBactel peéoa arnd autod Xwplig dtapdppwon. H enikowvwvia autig tng
HOP®PNIG avapEpeTal Kal wg erikolvwvia Baotkng ¢wvng (BA. kat Mdénua 1.2). Opwg
TATIEPLOTOTEPA HECA PETADOONG €XOUV KAl O CUYKEKPLEV UPNAY] TIEPLOXT] CUXVO-
TATWYV, OTIATE, Yla va PeTadoBel To orjua XaunAwy cuxvotntwy, elivalt avaykaia n dia-
pOppwon, n ortoia 6a mpoocapudoel TO eUPOoG {WVNG TWV XAUNAWY CUXVOTHTWYV TOU
ONATOG OTN CUYKEKPLEVN UYPNAN TIEPLOXT] Tou p€oou petdadoong. H mpooappoyn
auTn €XEL WG CUVETIELA HEPLKA AANQA TIAEOVEKTNUATA, Ta ortoia a&iel va avapepbBouv:

v Alapéppwon yia eUKOAN HETASOON

Av 1o KavAAl eTiikolvwviag eivatl o agpag, xpeldletal kepaia TOCO0 yLa TNV EKTTO-
prr; oo Kat yia tn Afjyn Tou orjuaTtog. H armoTEAECUATIKY] EKTIOUTTH] TWV NAE-
KTPOMAYVNTIKWY onudtwy anattel kepaleg pe dlaotdoelg tétoleg, 6oo eival kat
TO MKOG KUMATOG TOU onjatog 1ou petadidetal. Emeldry wotdoo moANd orjpa-
TA, OTIWG TA AKOUOTIKA, €X0UV XAUNAEG CUXVOTNTEG, TNG TAENG TT.X. Twv 100
Hz, yia va petadoBouv, 6a anatrtovoayv Kepaileg UrKoOUG TIOAWY XIAIOUETP WYV,
T.X. 300 km. Av Suwg Xpnotuoroinoel n TeXVIKT TNG SIAUOPPWOoNG TIPOKELUE-
VOU va anotunwdel To onua oe €va pEpov UPnAng ouxvotntag, m.x. twv 100
MHz, téte n kepaia rou Ba xpelaldtav de Ba EenepvoUoe To €va PETPOo (M4 =
3m/4 = 0,75 m).
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O 6pog noAunAetia avapepe-
tal oe k&Be Biabikaoia nou eni-
TPENEI O NEPIOTOTEPO NG £va
autoteAr| orfjpata va petaboBouv
Tautoxpova PEJW €VOG Hova-

61kou uaoikou iauAou.

To ilAtpo eival éva guatnua
nou enefepydaletal kanoio
orpa, e okono Tnv avixveuan
Kar katéniv to SiaxwpIopé eveg
eniBupntold orpatog and to
aveniBupnto ouvoAo BopuPwv
| dAAwv onpdtwyv nou ouvBe-
TOUV TO apyIKO arpa.

Alapéppwon yia moAurtAe§ia

Otav neploodtepa arnod €va orjata Xenoorolouy 1o (dlo pe€co petddoong,
n dapdpPpwon uropel va xpnolpeloel yia va alAdEel Tig B€oelg eUpoug Cw-
VNG TwV JAPOoP WV ONUATWY, ETUTPETIOVTAG UE AUTO TOV TPOTIO OTO JEKTN va
eTAEEEL TO EMIOUUNTO oMua. AuTO, yia Ttapddelya, YiveTal otn OTEPEOPWVIKN
padiopwvia FM.

Alapéppwon yia TNV UMTEPRAc TWV TTEPIOPICHWYV TWV CUCKEUWYV HETASO-
ong onNUAaTwv

H eukoAia pe tnv omnoia propouv va kataokeuaotoUV Ol CUOKEUEG enteEepya-
olag onudrtwy, onwg eivat ta PIATpa Kal oL EVIOXUTEG, eEapTtdrtal ard To eUpog
TOU ONjMATOG KAl TN ouxXvoTNTA Tou. AnAadr] eivalt EUKOAOTEPO KAl OLKOVOUKO-
TEPO va oxedlaoToUV KAl VA KaTAaokeuaoToUv CUOKEUEG Ttou S€xovTal orjuata
pe otevo elpog {wvng tapd To avtibeto. Onwg eival yvwotod, n dlaudppwon
prtopel va aAAAEeL T ouxvOTNTA TOU OTjMATOG KAl va UETATPEYEL Eva ONlUa |E
peydAAo elpog o €va ANNO e otevo eUpog. Emougvwg, otnv neplimtwon rou n
ouxvOTNTA TNG CUOKEUNG LE TN ouxXvATNTA Tou orjpatog dev taptdlouy, dla-
HOP@WVETAL N CUXVOTNTA TOU OY)UATOG OTn 0Tafgpr] cuxvOTNTA TNG CUCKEUNG.

Alapéppwon yia mapaxwpnon ocuxvoTrnTag

H diapdppwon divel Tn duvatdtnta otoug ddpopoug padlopwVvikoug 1 In-
AgoTttikoUg otaBoUqg va EKTIEUTIOUV CUYXPOVWG O SLIAPOPETIKEG PEPOUTEQ
ouxvotnteg. Emiong erutpénel otoug d€KTeEG va ouvTtovi{ovTtal TIPOKELEVOU va
eTAEEOUV SlapopeTikoUug otabpuoug.

Alapéppwon yia TEPIOPICHO BopURoU Kal MAPEHROAWYV

O 66puog kat ot TtapeBoAeg dev urtopouv va eEalelpbouv evreAwg. Eival
OHwg duvaTtdv va TEPLOPLOTOUV OL ETIITTWOELG TOUG XPNOLOTIOWWVTAG OPLOUE-
voug tumoug dlapudpPwong, YEYOVvOg TIou TOo Ttaipvouyv tdvta utrtdyn Toug ol
OoXedLAO0TEG CUOTNUATWY ETTIKOVWVIAG.

A£Ee1g TOU TIPETTEI va Oupapai

AlQUOPPWON, SLIAUOPPWTNG, PEPOV OT LA, PEPOUCEG CUXVOTNTEG, ATTO-
SlaudpPpwaon, danodlapopPwTrg (modem), TTAAUOKWSIKY Slaudppwon,
PYnN@Lakn Slapdp@won, TToAUTTAEE(Q.
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Maénpa 1.6:

1.6.1 AvaAoyikn HETAG300N Kal SIapoPPWon

Ta p€oa petddoong rou XpnotlporioloUvtal OTIG TNAETILKOWwWVieg elval T€tola, Ttou
Sev ETUTPETIOUV TIAVTA TN KETASOO0T TWV ONUATWY OTNV APXIKr TOUG Hop@r], dSNAadn
Xwplg va €xouv urntootel kArolou eidoug dlapdpPpwon. Autd opeiletal Kupiwg:

v\ OTIQ EMAYWYLKEG ETIUIOPATELG KAL OTN XWPENTIKOTNTA TIOU UTTAPXEL OTIG YPAUUEG

erkowwviag,
v' oTto PdRANua Tou Bopuou Kat
v\ omnv npoomndBela yia kaAutepn a&lornoinon Tou peoou petdadoong.

>e 6A\a Ta €idn dLaudPPWOoNG auTo TIoU YiveTal oy IpaypuatikdtnTa eivat n petddoon
€vOG avaloyIkoU oTuaTtog (popea) ENTAVM OTO OTtoio TipootiBeTal To Yn@lakd orua, Ueta-
BAA\ovTag éva n Tieploodtepa anod TA XAPAKINPELOTIKA ToU (NMAATOG, ouxvatnta, ¢pAon).
Emnopévwg, ornwg gpaivetal kat oto oxrjpa 1.29, £XOUME TPELG LOPPEG SLAOPPWONG:

v' dlapdpPpwon mAaroug (AM: Amplitude Modulation)
(oxrua 1.29B),

v Sdlapdéppwaon ouxvérnrtag (FM: Frequency Urppla: @ ¥
Modulation) (oxAna 1.29y) kau

ha 4

-

o
—— b -

Enaywyn eival to paivépevo
ekeivo Katd to onoio to nAe-
KTPIKG (POPTIo EVOG KUKApA-
TOG peta@epel aveiBeta gop-
Tiao 0e €va YEITOVIKO TOU KU-

KAwpa.

¢ 1 1 . Q1 0 0 1 @
oo 6 [ - ) O

=
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v dlapdpepwon pdaong (PM: Pulse Modulation) (oxn- i T
LM
LR
LA

il A AR
[ | |t

[
pa 1.2938). It | bt |

Katd ™ 3diapdéppwon mAdroug (AM: Amplitude v f ﬁ'-L l,I'IJrI‘In'.‘_,-'r"-,I f."hll'drlfl _|r|_|1',_ .-'ﬁ". f.-'ﬁ

Modulation) To TIAATOG TOU avaAoyIlKoU ONuatog (¢po-
p€a) Tou petadidetal arnd To dlarnodlaopPwTr) LHETA-
BAAeTal avdAAoya e TNV TIUr ToUu Yneplakou o1juatog.
MNa napddetypa, oto duadikd onua 010110 Tou oxn-
patog 1.30a Tto pg€pov uropel va avanapaotrioel Ta

Rl

fl |'| fi M
]

AN T TAVA
WY W I'-.\,II.,ll,l |..'|I WA

T PYARE s LRI
R4 VAN AVAVAVATAV, VAN 3 A\

duo Ynepia 1 kat 0 evaAAdooovTag TO TIAGTOG TOU HE Zyiuon 1.29: Mop@pég d1oudppmons Tov Svadtkod ouatos
BUo ouykekpgva enineda (0tabueqg). ‘EToLoto oxXUa () - we mpoc to mhdtoc (B), we mpoc t cvyvétyta (7)
1.308B to Ynoio 1 avriotoixel otn peyaAutepn otddun Kot ¢ Tpoc ) pdion (S)

Kat To Ynepio 0 otn pKPATEPN, EVW OTO oXNua 1.30y TO
ynoio 1 avriotoixel otn peyaAutepn otdbun kat to Ynepio 0 otn pundevikn (MIkpdTE-
pn). Puoikd o darnodlapopPwTAG eival oe B€om va kabopioel tn dlapopd PeTAEU TwV
SU0 eTUMES WV TOU TMAATOUG KAl ETIOUEVWG VA ETTAVAPEPEL TO APXLKO ONa.

>ta TNAePWVIKA dikTua TO KUPLO TIPORANMA Ttou ugpioTtaTal e TN SIapdpPwon AA-
Toug eival n eEaocB€vnon. ZTov TEPUATIOMO TOU TO orjua pBdAvel eEacbevnuévo, pe
arnoTtéAeoa o JarnodlapopPwTg va NV uropel va Eexwpioel av 1o elogpxXOeEVO
oNuUa HKpoU TMAATOUG (XaUNANG oTdBung) eival mpAyuatt Ukpd 1 Tav HeyAlo Kat
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XtdBpn ovopdletal pia tipn

TNG NAEKTPIKAG TAONG, N.X. +5
Volt.

pewwOnke. Emopugvwg o diarnodlapoppwtng Tou
OEKTN evdlaPEPETAL KUPIWG YLA TIG OXETIKEG TL-
MEQ TIoU €XOUV Ta TIAATN Kal OXL Yla TIg akplBeiq
TIMEG TOUQG.

>Tnv nepintwon Tou YnelrakoU onuaTtog ot
opBoywviol TtaApuol, apou petatpartodyv o ava-
AOYLKO onpua, digpxovtatl arnod gva PIATpo rou
ETUTPETIEL VA TIEPACOUV OOEG APLOVIKEG XW-
pouv oto TMAATOG ToU pPEoOoU PeTddoong Kat
Ao PPITTTEL TIG APHOVIKEG TWV UPYNASTEPWYV CU-
XVOTATWYV. Ol XOUNAEG APHOVIKEG OTN CUVEXELQ
Slapoppwvouv Katd TMAATOG TO AVAAOYLKO
O1NLa TOU PEPOVTOG, TO OTtoio TEAIKA SLaBBA-
Cetal oto peco. Ouwg To NMAATOG TOU ONaTOoq
prtopel va ndpel MeplocoTEPEG TIUEG, OTIOTE

Wnpig 0 1 0 1 1 0
{aj __I_
A A MAMA R A
'.E‘: '-ur I-.l'lllll..' |'|| | JI l,'|I I-.I'nll.l IJ |‘| ||| II.I | JI RTRT
fi i A Irl ! il 'I i
il Ill IJ“ '.II ¥ Inl |'I | :

2o 1.30: Aropoppwon AM

KABe otdBbun 6a avrtinpoowrieUetal Ue Tieplocdtepa and €va Ynoeia. Na mapd-
delyua, oto oxua 1.31 1o MAATOoG ToUu pEPOoVTog Ttaipvel TEOOEPLG TIUEG, TIOU AVTL-
npoowrieVUouv Ta t€éooepa feuyn Yneiwv 00, 01, 10, 11, dutAaotdlovtag |’ autd

MkATOC

Zyiua 1.31: Aropoppwon wAdtovg
JLE TTEPIOOCOTEPES TIUES

Kat 0.

ToV TPOATIO TO PUBUS peTAdOONG.

H texvikr) autr xpnoyuoroleital og eISIKEG UOVO
TIEPUTTWOELG, eMEldr] TO oUoTNa elval euaiodn-
TO og BopuURoug Kal eMeLdr] N MAPAYWYr) TOU
PEpovTtog analtei ToAANEG LETABOAEG OTO TIAA-
TOG TOU, Je arnoTtéAeopa va eivat SUokoAa UAo-
TIowjoun.

Mia arnd Tig 1o ocuvnBlougveg LopPEG dla-
puéppwong eival n HeTATéTION CUXVOTNTAG
(FSK: Frequency Shift Keying). H n€6odog autm
Baoifetal otn peTdBeon TNG CUXVOTNTAG TOU
avaloylkoU onuatog, agou Angbei urtdoyn kat
TO elogPXOMEVO YNPpLakd orjpa. Emougvwg €va
eloepxOpevo 0 petatoriifetal og KATIOLA XAN-
Al ouxvoTNTa, eVW €va eloepxopevo 1 og KA-
Tola UuPnAr cuxvotnta (oxrna 1.29 y), rj avti-
otpoga. O darnodlapopPpwrg, apou AdBeL To
onua, dlaxwplilel TIG eloEPXOLEVEG CUXVOTNTEG,
gpunvevovtag he auto tov Tporo ta Ynopia 1

H diapdppwon cuxvotntag divel TToAU KaAUTepa arnoTteAgéoara arnod Tn dlapdppw-
on NMAAToug, eMeldr] TO TTAATOG TNG OUXVATNTAG TOU OTATOG TIOU el0g€pXeTal eival
TAvtote peyaAUTtepo arnd KATToLo erinedo, Pdya rou ennpeddel Tn duvatdtnTa Tou
SlarnodlapopPwtr] va avtiAngBel av 1o elogpxOevo orjpa eivatl pdyuatt XapunAng

oTtAadung n OxL.
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2 YITHMATA

Mapadeiypa VIl

‘Onnwg eival yvwoto, o S1armoStapop@pomtiis ival 1] CUOKELI] ITOL RIHOoPEel va Sta-
POPPDOOEL KOl VO ATTOSLO PO PPDOOEL EVa orjpa. I'ta to AGyo avté 11 CLOKELI] TOITO-
Oeteltol KOl OTOV QAITOCTOAEQ KOl OTOV AITOOEKTI) TOL ORotos. "Eotm 61t to KavaAt
emrowwviag prmopei va ywplotel oe V0 AOylKA KOVAALa, €K TWV OTO{wV TO AOY1KSG
kKavaAl 1 mapéyer ovxvotnteg ota 1.075 - 1.275 Hz npog tnv katebOuvvor) tov aro-
S€KTN KOl TO AOYIKS KavaAl 2 mapgxet ouxvotnteg ota 2.025 - 2.225 Hz npog tnv
KatevOuLvor) Tov armootoAéa. Téte, enGvm otny (Sta ypoauur, tny iSta Ypoviky otiy-
p1y, prmopeti va ovvonapyouvv ta iSia 1] Stagpopetird pneia 1 1 0, pévo mov Oa
oSegvovv Ipog avtiBeteg kKateLOVVOELGS.

H erm\oyn] Twv raparndvw cuXVOTHTWV £YIVE, ETIELDN N TIEPLOXT] CUXVOTHTWY TIOU XPN-
oortoleitat otnv TnAepwvia eivatr arnd 300 €wg 3.400 Hz. Autd €xel wg ouVETELq,
OTIOU XPNOLOTIOOUVTAL Ol TNAEPWVIKEG YPAUEG YA ETILKOVWVIA NAEKTPOVIKWY UTTO-
AOYLOTWYV, va akoAouBeiltal To idlo eUpog JwvnNg CUXVOTNTWYV TIOU TIAPEXOUV AUTEG Ol
YPOMMEG (300 - 3.400 Hz). 'ETOol pe TO XwpPLoUd Tou KavaAloU eritkowvwviag oe dUo
AoYIKA kavdAla eival duvatdv va rapaocxebel Tautdxpovn aupinieupn petadoon (full
duplex).

Katd tn perarémon ¢daong (PSK: Phase Shift Keying) 1], dla@opeTIKA, SIapNOpPpw-
on ¢Aaong peratornidetal n ¢Aon Tou avaloylkoU onuatog (popga) avdloya Pe TNV
TUUr) TOU YnPplakoU orjuatog rou petadidetal and to diartodiapoppwtr). H cuxvotnta
Tou orfjpatog dev aA\dlel. Me Tnv eicodo Twv Ynpiwv 0 kat 1, pévo n pdon Tou orjua-
TOG AAAACeL. ZTnV anhoUoTePn TWV TIEPUTTWOEWY TO YNPio 1 propel va eTiupepPEL eTa-
TOTIION TNG PAoNg Tou Katd 180° oge ox€on e TNV IponyouUpevn Aot TOU aAvaAoYL-
KoU (nuutovoeldoug) onuatog, evw To Yneio 0 dev eruPepel KAUA aA\ayr ¢Aaong.
Enopévwg n neEbodog Baoifetal otn HeTaBoAr] TNG ¢Aong Tou avaloylkoU ONUaTog
Kat AapBAavel uttdyn TNG KAt To eloEPXOEVO YNPLAKS ONua.

YTidpxouv SU0 TEXVIKEG dlAUdpPwong ¢AoNG. TNV TPWTN, TIou Agyetal uEBodog
oTafeprig avapopdg?, o anodEKTng XpelddeTal KATIolo orjua avapopdg |E TO ortoio
0a Bploketal oe otabepnr] pAoN, WoTe va uropei va gppunvelel Ttola PpAoT TIapLoOTAVEL
To Yneio 0 katTtola to 1. To pelovekTnua TNG HeBddou cuviotatal otn oUyKpLlon e TO
orfjna avagpopdg tou SEKTN. TN deUTepPn, TIoU A€yeTal diaPopikni diIapéppwon pa-
ong (DPSK: Differential PSK), de xpeldletal To otaBepd orjua, yiati de cuykpivovtatl
oL idleg oL pdoelg ToU PEPOVTOG AANA N peTa&U Toug oxgon. Ta Yneia kwdikortolou-
VTAlL O€ OXE0MN ME KArola PETABOAN) TNG pAoNng Tou pepovtog. MNa napddeyua, pua
peTatdron TG ¢Aong katd 90° propel va naplotdvel to Yneio 0 kKat pia petatoron
Katd 270° To Ynpio 1. Me Tov Tpdmo autd HrnopoUple va IapacTrO0UE Kal ocuvdua-
opoUg Ynepiwv pe dldpopeg petatortioelg pAaong, au&dvovtag €ToL To puBud petddo-
ong. Metatormnioelg pdoswv cuppBaivouv oe kKABe petaBoAry and to Yynepio 0y 1, ave-
EdptnTa and Tov TPOTIo e ToV ortoio autd petadidovral. 1o oxrjpa 1.32 pa petato-

SH ugBooog, amy nAgov ywwatij HopPii S, XPNaornolEl Ovo aTabepd arjuara ws YopELS, oy avirpoow-
nrevdouy ta yngla 0 kai 1, ue olapood pdong 180°.
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H nepiloxry ouyvotrtwv ano
300 €wg 3.400 Hz, nou xpn-
gigonoleital ané tnv tnAe@w-
via, Bewpeital n kataAAnAdte-
pn, ané anown eukpivelag, yia
TNV akor Tou avBpwnou.

wad

IF
H petdboon avaloyikwv on-
pdtwv 6oov agopd TNV Kateu-
Buvan tng eival Tpidv elBdv:
n povénAeupn petdboan
(simplex), 6nou ta orpata Ki-
vouvtal pévo npog pia kateu-
Buvan (n.. o1 ekNOpPNEG tTNG
tnAedpaang), nnuinAgupn pe-
ta6oan (half duplex), 6nou ta
grjpata Kivouvtal Kal npog Tig
6Uo kateuBuvoelg, 60X OHWG
tautdxpova (n.X. o kAaoikeg
aouppatog), kar TéAog n ap-
@inAeupn petdboaon (full
duplex), énou ta orApata Ki-
vouvtal Tautoxpova Kal npog

tig 6Uo KateuBuvoelg.
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Mapabelypa piag tétoiag eEe-
AENg anotelei To tnAe@wvi-
K6 gugtnpa, To onoio Xpnoi-
ponolouge pEXPI npoéa@ata
avaloyIKEG TEXVIKEG petdbo-
0oNg, NOU OHWG GrPEPA £X0UV.
ge peydlo PaBupdé avtikata-
otaBei and tnv wniakn pe-
tdboan.

Tion Aaong 90° oe ox€on |UE TO TPEXOV
i a0 i i a | o 1 onpua uttovoel étL to endpevo Ynolo &i-

| | | | . vat 0, evw pua petardrion 270° urtovoel

— e i TO Ynpio 1.
fonn I (N MNa tnv mapdoraon neploooTEPWV
TR R VARV E yneiwv oe kKABe petatdron pdaong
O T I TV Y T XPELAZOMAOTE TIEPLOTOTEPEG PATELG KAl
TRTIRE T L TRTATRTER _il i OTIWOBNTIOTE TIEPLOOCOTEPEG YWVIEG, TIOU
; 0 8 oo T '_ otnv npd&n dUoKoAa erituyxAavovTal iy
AAAAMANAARARAMA avixvevovtal. e upmAouc pubuoug ue-
v SRS SUR RS LSS TAS00NG XPNOIUOToIoUVTAl CUVSUACHOL
: SlapopPpwoewv NMAATOUG Kat pdong. To
e(dog autd ™ng dlaudpPpwong KaAeitat
opOoywvVviki diapéppwon mMAAdToug
2o, 1.32: MEBodoc otabepiic avapopdc (QAM: Quadrature Amplitude
KO OLOPOPIKT] OLOUCPPICH PAONS Modulation) kal xpnoyloroleital o e&e-

Alypéveg dlaTtd&elg HETATPOTING.

1.6.2 Wnoiakn peTGd300N Kal SIauNopPpwon

OL pgbodol Tou eptypdgape otny rapdypago 1.6.1 apopouv TNV avaloyLKr Le-
TAd0o0on TwV onudtwy, O1ou o0 popgaqg eival avaloylkd orjpa. Ouwg Ta TeAeutaia
XpPovia, mapdAAnAa pe tn paydaia eEENEN OTN MIKPONAEKTPOVIKN, £XOUV avarttuxoel
og UeYAAO BaBud KAl OL TEXVIKEG TIOU agopoUV TNV Yn@Lakr] HETASOOT TWV ONUATWV.
EivaimA€ov opatd og OAOUG TOUG XWPOUG EPAPOYWYV OTL eTuteAe(tal otadlakd, ald
pe dlapKwg au&avdpevoug pubuoug, N avtikatAoTaon TWV AVAAOYLIKWY HECWYV UETA-
doong pe Ynoplakd, ta omnoia eival duvatdv va xpnotiporiomnBouy yia tn petdadoon
AVAAOYLKWV 1 YNPLakwyV onuAatwy. Ot oNUavTIKOTEPEG CUVONKEG TTIOU guvdonoav tnv
eEENEN au eival:
v' H avdaykn ylwa ugnAoug pubpoug petdadoong.
v OLUKPOTEPEG TIAPAOPPWOELG TIOU UPpioTavTal Ta YnNPLakd OrUaTa o€ OXEON
ME TA avaAoyIKA.

v' H duvatdtnta eA€yxou Kal SopOwong TwV Yn@PLakwyv onNuUATwY OTOUG avaple-
TaddTeEQ KAl oTOoUg arnodEKTeG, pdyua rou dev eival duvatov va yivel ota
AvaAoyIKA orjpata.

v H avdrtuén véwv pE€owV HETAS0O0NG ONUATWY KAl Ol TEXVOAOYLKEG BEATIWOELG
ANV, OTtwg elval ol oTTTIKEG (veg, ol SopUPOPOL KTA.

H diapdppwon oy Pnelakr] HeTAdoon eTUTUYXAVETAL WG €ENG: €va avaloylko orjua
Sapoppwvel Eva Yneplakd pepov, SNAAdT Ha oelpd TIAALWY TWV OTIolwV LETABANAEL
TO MAATOG, KAl KATOTILV TO OTja TTOU TIPOKUTITEL ArNOOTEAAETAL YA peTAdoon (oxrna
1.33). Ze TakTd XpoVIKA dtaotrjpata rnaipvovratl deltypata arnd To MAATOG TOU avaAo-
YKoU onjuatog Kat pe Baon autd kabopietal To TIAATOG TWV AVTIOTOLXWYV TIAAWY TOU
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PEPOVTOG. ZUNPWVA LIE TO BEWpPNUA TOU

Nyquist, n cuxvétnTa pe v ornola naip-
1 I I I I I I I l I vovtal ta delypata rnpégrel va eivatl tou-
0 Adxiotov dumAdola and To eUpog Jwvng
TIou KaAurttel To orjpa. ‘Etot, ya nmapd-
Selyua, oto TNAEPWVIKSO oUoTtnua oto
ortolo datiBetal €éva eupog {wvng 4.000
A Hz yia v ot avanapaywyr] Tng opt-
: Alag 8a xpelaotouv 4.000 x 2 = 8.000
Selypata TaAuwy To SeUTEPOAETTTO.

T T

ATy T 0 ; L,
H duaudéppwon tou Yneplakou peEPO-

1 u | I : I ' |_I d vrciq SII'IlTUYX(']VSTQl |.1,éooo své’q GYQ)\OYl—
i == KoU onuatog, To oroio prnopei eniong va
HETABANEL elTE TN SIAPKELA TWV TIAAMWY,
omdTe €XOUE TN HEOOSO SIaHOPPWOoNGg
S1dpkelag mMaApwv (PDM: Pulse Duration
Modulation), eite Tn 6€on TwV TIAALWYV,
ordTe €XOUE TN HEOODO SIAHOPPWOoNG
0€ong MaApwv (PPM: Pulse Position Modulation). Ouwg n pE6odog Tou KAaTakTd OAO
KAl TIEPLOTATEPO £€3APOG eival auTtr TNG MAAHOKWSIKNAG diapdéppwaong (PCM: Pulse
Code Modulation), cUupwva e TNV oroia Ta avaloylkd ONUaTa UETATPETIOVTAL O
oelpeg Ynepiwv katd apoolo TPOTIo e Ta dedoueva TwV UTtoAoyloTtwy. H pééodog
PCM mipodlaypd@el TOV TPOTIO HETASOONG TWV AVAAOYIKWY KAl TWV YNPLAKWY ONuUd-
TWV HECW YNPLAKWV cuoTnudatwy. H petddoor toug yivetal pe oAU peyaAltepouqg
puBuoUg (> 10° bps) and autolg TwV AVAAOYIKWY CUCTNUATWV.

Wirppane pepoy

2oaquo 1. 33: Tlauorawdu diouoppwon

A6 TNV TAEUPA TOU ATtoOTOAEQ, €AV Ta onjuata eival Yneplakd, eivat idn €ropa ya
peTAdoon kal de xpelddovtal Kauld pooappoyr]. Av Opwg elval avaloylkd, TOTE Tpe-
el va ynooroimnouv. H ynelomoinon yivetat wg akohoUbwg:

v' AapBdvovtal delyuata ToU ONUATOoG e CUXVOTNTA TToU TIPETTEL va elval TOUAAXL-
otov dnAdota and To eUpog {wvng TTou KAAUTTTEL TO OTjua.

v' Kwdikortolouvtal ta delypata €Tol, WOoTE va avTloTolXoUV o€ €va OUYKEKPLUEVO
Xapakmmpeda.

v' ToroBetouvtal 0To HECO PETAS0ONG €va - €va oAa ta Yneia rou artoteAouv
TOUG XOPAKTAPEG TOU SelyATOG TIPOKELIEVOU va OTAAOUV TIPOG TOV ATTOJEKTN.

ATS TNV MAEUPA TOU artodEKTN, N avayvwpPLoT TOU YNPLOTIoINUEVOU OrjaTog Yivetatl
WG aKoAoOUBwG:

v\ Zul\€yovTtal ta Yneia rrou artootéA ovTal CUUPWVA [E TN OElPdAikr] HeTAS0oOoN
(Mdbnpua 2.2) kat opadorioloUvtal O€ XAPaAKTHPEG SEYUATWV.

v' Anokwdikortolouvtal ta detypata (decoding), dnAadr avayvwpifovtal arnd Toug
OUYKEVTPWIEVOUG XAPAKTIPEG.

v' Metatpégnovral ta delypuarta Tou Ynelakou orjlaTtog O€ OTjd aAVaAOYLKG HoP-
PNqg (digital/analog conversion).

—— v
To PCM avoiyel véoug opiCo-
VIEG OTN HETAMOPA fX0oU, El-
Kévag kal Sebopévwv peow
eVOG wnplakou Biktiou oAo-
KANPWHEVWY UNNPETI®V
(ISDN).
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Y

KdaBe xapaktripag (byte) ano-

S—

teAeital ano €va guvbuaopo 8
wnepiwv O | 1, nou ovopdCo-
vtal bits.

oo — -
KdBe nopndg kar kdBe 6Ektng
B1aBetouv €va poAdi nou ex-
népnel naApoug oe kAnola gu-
YKEKPIYEVN OuxvOTNnTa, OTNV
onoia guvtoviCetal kGBe ek-

nepnopevo anpa.

}‘?
- W

L) —— ;
>tnv Eupwnn xpnaiponolovveal
ol ypappéc E1 (avtiotoixouv
oTIG Ypappeg T1 nou xpnal-
ponoiodvtar otig H.IMA) ol
onoieg atnpifovtal gto npw-
tékoAAo PCM 30 tng CCITT.
Me Bdon to npwtékoAAo autod
HETAEPOVTAl TAUTOXPOVA arj-
pata 32 kavaMiwv pe puBud
32x64 Kbps = 2.048 Mbps.

Emnop€vwg to MAdTog kwdlkortoinong rnpodilaypdgpel Tnv agloriotia peta&u Tou on-
MATOG TIOU ATTOOTEAAETAL KAL TOU ONATOG TtIou AapBdavetat. ArtoteAel onuavtiko napd-
yovta, apouU n ocwoTr eriAoyr] Tou arnoteAel poUndbeon yla tnyv eniteuén avektou
SNR, cUvtoung didpkelag kal xapnAou kéoTtoug HeTddoong.

H p€bodog rou Ba xpnoiuoromnBei yia Tnv kKwdlkoroinon tng nmAnpogopiag eEaptd-
TalL anod opLoUEVOUG TIAPAYOVTEG, OL KUPLATEPOL artd Toug ortoioug eivatl ot akdAouBot:

v' To glpog {wvng Tou XpelddeTal O TIOUTIOG Yid TN HETASOO0T TWwV SESOUEVWV.

v' H gukoAia pe tnv omnoia o 3€ktng dtaxwpifel To orjua ard ToV TAAO TOU POAO-

ylouU Tou Ttourtou.

H eukoAia pe Tnv orola o d3€ktng urnopel va avayvwpioel opdApara rou dn-
Houpynenkav katd tn peTtddoon Tng rmAnpogopiag.

H geukoAla KOTAOKEUT|G TOU KWSIKOTIONTY] / ATTOKWIIKOTIOIT).

H avoxrj otov nAektpopayvntiko 6dpuBoTiou dnuoupyouyv oL SIAPOPEG CUCKEUEG,
o omnoiog arnoteAel évav and toug Adyoug dnuoupyiag oPaAUdTwy KATA TN JETA-
doon.

1.6.3 Kwdixomroinon

Y1ridpxouv dUo Baolkég katnyopieg kwdikoroinong onudatwyv. H pwtn eivat n go-
VvOTToAIKH, otV oroia ektdg and tn uNdevikr] otdoun xpnotuorioleital kat AAAn uia,
Onwg oto anAod Yneplakd onua. Eivalr n anmhodotepn wg Ipog TNV €PAPROYN TNG
Katnyopia kwdikoroinong. H deUtepn katnyopia eival ndimoAIkn, otnv onoia undp-
XOouVv AAAeg dUO OoTdBEG eKTOG ard Tn UNdeVIKT, ocuviBwg N uila pkpdTtepn Kat n
AAAN peyaAUTtepn arnd tn pundevikr. Ot HEBodoL KwIIKOTIONOoNG TTOU UTIAPXOUV OT)LE-
pa eival apkeTEg, edW SUWG Ba avapepBoUV OL TILO YVWOTEG KAl eupUTaATA XPNOLULO-
moloupeveg (oxnua 1.34).

v H péBodog pun emavapopdg oto undév (NRZ: Non Return to Zero) arnoteAel
TNV KAQOLKY) HEBOS0 HOVOTIOALKAG KW3LKOTIONONG, OTNV ortoild To AOYIKO uUNn-
S&v naplotdvetal anod TN KUNJEVLIKY) OTABUN KAl TO AOYLKS €va arnd tTnv UPnAo-
TEPN OTABUN.

H pé€Bodog Tng SIMOAIKI G emavapopdg oto unNdév (BRZ: Bipolar Return to Zero)
elval pia amnd Tig dtoAkeg pebddoug KwdikoTtoinong cUpgpwva e TNV oroia To
AOYLKO uNd&v (0) taplotdvetal arnd In otdbun Tou eival XapnASTepn TG UNdevVL-
KNG Kat cuvrBwg cupBoAiletal pe —1, evad To Aoyiko €va (1) maplotdvetatanod v
uynAdtepn NG UNJEVIKNG OTABUN. Ol oTdBeg AUTEG SlapKoUV UAVO YA XPOVIKO
Sldonua {00 e TO TIPWTO oS TOU XPOVou UeETAdoong Tou duadikoU Ynegiou, evw
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01N CUVEXELA TO KAVAAL ETTAVEPXETAL OTN UNJEVIKY] OTABUN.

v' Me ™ n€Bodo NG Kwdikomoinong Manchester (Manchester code) o xpdvog
peTddoong kdbe duadikoUu Yngpiou dlalpeital og duo ioa diaotrjpata. ‘Eva dua-
SIKS YNpio pe TYr) 1 arnooTENAeTAL £XOVTAG TN OTABUN UPNAY KaTtd tn SidpKela
TOU TIPWTOU JLa0TAMATOG Kal Xa-

MNAN katd tn didpkela Tou deute-

pou. ‘Eva duadikd Yynepio pe Tun

0 arnootéNAeTal avdarnoda, dnAa- AmuESmn 10 4 %@ @ 1 95 &0

SN MPWTA N XAuNAR Kat HeTA n y
UPNAR otdbun. Autd To oxXfiua |_|_| | _|_|_—|_
eEaoPalilel dTL 0 Xpdvog HETADO- i
ong kKABe duadlkoU Yneiou €xel |_| |_| |_ |_| '_‘ 4
Hla UETABOAY] KATACTAONG OTO | T L 3

p€oo, dnNAadry evaAkayr Tng Ta- s ¥
ong (n.x. arnd —5V oe +5Vnkau ’_LLI_l—U_I_LI_LI_rLLI_I‘Llj
avtiotpoPa), dleukoAUvovTag ToV ¥

arod€KTN VA CUYXPOVIOTEl ue ToV

arooTtoAga. 'Eva UEIOVEKTN A au- AN AE I_l. UJ_‘ U l_l

TG TNG Kwdlkortolinong eivat Tt
artattei dUo popég To eUpog Jw-
VNG NG AuEON G SUASIKNG KWSIKO- [ | | [] | |
mo{nong, enewdn oL TaApol £xouv i ez R By it
TO MLOOG TIAATOG,. A AMOPRGEH i
v H di1apopiki Kwdikomoinon m—l r—l r—l r—
Manchester (Manchester
differential code) eival pia povo- o
TOAKN LEB0B0G, Maparray g 0 e by acailn iy 840
Baolkng Kwdlkomoinong F = o i ey acdfin i
Manchester. Me Tn p€bodo autn
UTtdpxeL avta aAAayr) otadung
OTO HECO KABE BUABIKOU YNPIOU.  Sysjua 1.34: Aidpopec ué@odor kwducomoinons
Edv Tto duadikd ynepio mou peta-
SidetTal eival To Aoyikd gva (1),
TSTE N OTABUN dev aA\Alel otV
apxr] Tou cuyKekplpgvou duadikou Yyneiou. Edv eival to Aoyikd undev (0), ToTe
uTtdpxel aAAayr otdBung, eKTdg arno To HECO, KAl OTNV apXr] TOU CUYKEKPLUE-
vou duadikoU Yneiou. H dlapopikr kwdikortoinon Manchester anartel 1o ToAU-
TIANOKO €EOTTALOO, AANA TIPOCPEPEL KAAUTEPN Avoxr oto 86pupo.

‘Onwg paivetrat kat oto oxnua 1.34, dA\eg pgbodol kwdikortoinong eival n emava-
Popda oto undév (RZ: Return to Zero), N n€60S0G EVAAAAKTIKOU ONHEiOU avTioTpO-
PNiAg (AMI-RZ: Alternate Mark Inversion-RZ) kat TEAOG 1 HEBOSOG TNG SIAPOPPWONG
kKaluoTépnong (delayed modulation).

<

.;;.J

Ay
_—

a— s '
01 Bidopeg peBdbol kwbiko-
noinong 6Siakpivovtal petafu
TOUG wg akoAoUBwg:

v ‘Otav to wnepio 1 avoi-
otolxei oe uwnAr tdon kai To
wnpio 0 oe anofoAr pevpa-
tog, €xoupe tn HEBobo NRZ.
v “Otav to wnepio 0 avt-
gtoixei ge xapnAr tdaon kai to
wnwio 1 ge uwnAr, 6nAabn
gxoupe BUo tdoelg yia ta wn-
@ia 0 kar 1, téte €xoupe tn
61noAikA peBobo.

v “Otav to wneopio 0 avt-
gtolxei pe aAAayrj tng tdong,
evw to wnpio 1 pe tnv ibia
tdaon pe tnv apyxikn, npiv 6n-
Aabn and tnv eknopnn, €xoupe
tn péBobo tng BiapopikAg
kwbikonoinang Manchester.
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-  A£Zeic Tou TIpEmEl va OGupauai

Alauéppwon NMAAToug, dAapdpPwon ocuxvotnTag, dlapdppwon ¢Aaong,
peTatdriiong ocuxvotnTag, hetatdorion ¢dong, H€Bodog oTtabeprig ava-
Popdg, dlapoplkn dlapdpPwon Aong, opBoYWVIKY SlapdpPwon TIAA-
Toug, dlaudpPwon SIAPKELAG TIAAMWY, dlAUdpPwon B€oNG MAAUWY, |LO-
VOTTOAIKT] KW3SLKOTIOMOT, SUTOALKY] KW3IKOTTIONom.
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Maénpa 1.7:

Qg erukolwvwvia voeital n gyerapifaon MANPoPopI®wV arnd KATIOLOV ArnooToAEA O
KATIOLOV TIAPAANTTTN MECW vVOG KOWVOU CUOTNUATOG CUMBAOAWY. ETTougvmwg N eTiuKOVW-
via og €va TNAeTiKoVwVIakd oUoTnua — oUugwva Kal |’ auTtd Ttou €Xouv TTapouaota-
otel pExpl Twpa — eival cuvupaougvn Ue TNV UTtap&n OPLOUEVWY AEITOUPYIKWY THN-
pATwyv, dNAAdr evAg MOUTIOU, eVOG SEKTN KAl EVOG HECOU HETAPOPAG TNG TIANPOPO-
plag. Edv n andotaon peta&u rmourou kat S€ktn elival kpry, TOTE TO HECO PETAPOPAG
NG MAnpogopliag eivat o agpag. Edv n arnd-
otaon eival peydAn, tote 6a rpgrnel va ei-
val KArola TNAEPWVLIKH YPAUur). Ta avw-
TEpw ouvioToUv éva arnAd UOVTEANO ETUKOL- ML
vwviag (oxnua 1.35).

Fding. AMOKLERED
>1o oxnua 1.36 mapouacidletal €va ouv- Ty nainan
BeT0 OVTENO eTUKOIVWVIAG, TOU ortoiou ¢ai-
vovTal OAA TA AETOUPYIKA TApata. H rAn-
popopia TIou TIapAYETAL KAl EKTIEMTIETAL ATOHO  Pie: we Béec s ATOWQ

arnad KArtoLa rny” e.oAyeTal, HECW KATIOLAG 2 L T ]
NAEKTPLKNG KUUATOMOPPTIG, OToV TTIouro. O
TEAKOG OKOTTIOG TOU CUOTNUATOG ETIIKOLVW-

viag eival n petaBiBaon pNVUudTwy 1) ako- A KBk
AoubBiag cuuBoAwv oto onuelo mpooplt- ; adein Aainen
OpoU, pe 6oo yivetal peyaAutepo pubud MrvuLo

peTapBiBaong kat upnAdtepn ruotoétTnTa. H
TnNyn tTng mAnpogopiag kat To onueio
TpooplopoU Bpiokovtal capwg oe KArtola
andotaon peta&u Toug kat cuvdgovTal e Synua 1.35: ATl povtédo emirkorvaviog
pia ypapuun erikowvwviag (Kaval). avapueco. o€ Vo onueio.

3TNV apxr N MAnpo@opia rnmou rnpdkettal
va petadobel kwdikortoleital pe n Borbela kdarolou kKwdika. O rmourdg Aappdavel tnv
mapayopevn oelpd duadikwyv Ynepiwv Kal In HETATPENEL O SIANOPPWIEVO OTjHUA,
KATAAANAO Yla peTAPOPA ard TO HECO HETADOONG, TIPOKEIMEVOU va TN oTelAel oTOV
TPOOPLOMOS TNG. O d€KTNGg Ba périel va rmapakoAoubel To péoco petdadoong, ya va
avayvwpioel Tnv nMAnpogopia rou petadidetal. Otav o dE€KTNg AABeL TO oNua, To
ATodLAOPPWVEL KAl LETAPEPEL OTO Onueio eEddou TNV TANpogopia, TIAAL he TN Hop-
@] NAEKTPLKAG KUUATOMOPPNG, Yla Tiepattepw enegepyaoia. Avdloya e Tov TpoTo
dlaxeiplong NG peTapepdevNg MANPopopiag, To (dog Tou PE€oou peTapopdg Kat
TOV TPOTIO CUVTOVIOOU TOU JEKTN JLE TOV TIOUTTO, TIPOKUTITOUV OL SIAPOPETIKEG TEXVL-
K€Q petdadoong.

H ypauun erukowvwviag d€xetal NAEKTPIKA / NAeKTpouayvnTikA orjuata. H €£o0dog
TOU ONuaTog eival cuvrBwg JLa TtapaAAayr Tng eLlo0d0ou Tou, ASYw TNG KN WOAVIKNG
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Eigofos minpogopiar Arvcihoryin Wirppian s
| Bedajsva, ; _
ey e~ [ .
Ortrisn Mahiiod prros
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HESER -

EEoSog ninpopopiog SMICRE
(ipearer), SedSopdva, Bvreo =Th ) ESREETIRIES

2ynfuao 1.36: Z6vOeto povTtEAO ETTIKOIVVIOS AVOUETO GE OO THUELO

ouprePLPOoPAG ToU KavaAlou. ErunAg€ov n mAnpogopia €xel urtootel pBopd and anpd-
BAertta nAekTpIlkA orjuata (66puo), Ttou opeilovtalTdoo og avBpwTilveg 00O Kal O
QPUOLKEG attieg. H mapaudppwon kat o 66puog dnpuoupyolv oPpAALATA OTNV TIAN-
popopiaou petaBiBdaletal kat €tol ieplopiCouv To PUBO e TOV OTtolo N TIANPOoPO-
pla 6a propouoce va petadoBel and tnv rnyr] otov nPoopLloud TNG. H kUpla Aettoup-
yia Tou KwdikoTtoNTr, Tou SLIAUOPPWTN], TOU artodLapopPwTr] KAl TEAOG TOU ATTOKWIL-
KoTtouN ™™ elval va avtieTwTiioouV TIG ETIITTWOELG TNG UTTIORABILIONG TOU ONjUaTog ard
TO KAVAAL KAl VA LEYLOTOTIOIO0UV TO pUBS Kal TNV akpifela tTng mAnpo@opiag rou
peTadideTal.

Me Bdon tov TUTtIo TNG SLIaNOPPWONG TIOU XpNnolorole(tal, kabwg kat To eidog TnNg
mAnpogopiag, prnopoupe va SIakpIVOUE TA CUCTHATA ETUKOWVWVIAG OTIG akOAOU-
Beg Tpelg KaTNyopieq:

v" AvaAOYIKA CUCTNATA ETIIKOVWVIAG, oxXedlaopéva yia Tn HeTAd0oon avaloyIiKAG

TIANPo@opPIiag e XPr|OTN AVAAOYLIKWYV HEBOS WV dlaudpPpwong.

v Wnoelwakd cuotrjpata ernkowvwviag, oxedlaopgva yla tn HeTddoon YnPLlakng
TMAnpo@opiag pe xprion Ynelakwyv pebddwyv dlaudpPpwong.

v Melktd (UBPLOIKA) cuoTAMaTa eTkolvwviag, TToU XPNOLLOTIOIOUV WNQPLAKEG E-
66d0ug SLaudPPWOoNg Yid TN HETAS0O0N SIAKPITWYV TIIWV artd avaAoyLlko orjpa
pnvUpartog.

SNMeEvVETAL OTL UTIAPXOUV Kal AAAOL TPATTOL IIAKPLONG TWV CUCTNUATWY ETUKOVWVIAG

og Katnyopieg, mou Baocifovral otn ocuxvoTNTA TOU PEPOVTOG KAl O pUOT TOU Kava-
AloU eTukowvwviag.
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SUpPwva e Ta apandvw otolxeia, To kabgva anod Ta AEITOUPYLKA TURHATA eVOg
OUOTAMATOQG ETIKOVWVIaG Ba €xel Ta akOAouBa XapaAKTNPELOTIKA:

v' OLTny£€g nAnpogopiag puropouyv va dlakplBouv oe dUo katnyoplieg pe BAon to
eldog Twv onudTtwy eE6d0U TOUG: OTIG TINYEG AVAAOYLKIG TIANPOpOpPIag Kal oTIg
TNY£Eg YnNPLlakng (dlakpttrig) mAnpogopiag. OLTiNyEG avaloyLkrg TIAnpo@opiag
—Onwg TO UKPOPwVOo, otav dleyeipetal arnd olAia, 1 n Bwvrteokduepa, dtav
KAvel A\Yn Jag oknvrig — divouv éva r meploocdtepa onaTa 1ou PeTABAANO-
VTAL CUVEXWG HETA OTO XPOvo. AvtiBeTa, N €£030G TWV TINYWV YNPLAKNG TIANPO-
poplag — onwg €va TNAETUTIO ) TO arnoTéAeoa [ag dlepyaoiag rtou BAETIOUE
oV 006V €vOg UTIOAOYLOTH) — artoteAeital and a oelpd SIaKPLITWY CUUBOAWYV
N YPAMUMUATWV.

v' To péoo HeTAd0OoNG IpayaTOoTIolEl TN PUOIKY) (NAEKTPIKY]) OUVSEOT HETAEU TNG
TINYNQ KAl TOU TIpoopLloou NG TAnpogopiag. H ypauur erkowvwviag prtopel
va eival éva (elUyog cUPpHATWY 1] €éva TNAEPWVIKO KAAWDLO 1] Jila otk (va
aKOA 0 EAEUBEPOG XWPOG HECA OToV ortoi(o peTadideTal TO OTja TIOU UETAPE-
pPEeLTNV MANpogopia.

v' O 3£€KTng, apou ndpel To eEacBevnuévo orjpa and 1o pé€co petddoong, To
eMAvVaAPEPEL OTNV TPAYHATIKY TOU kKatdotaon. EriteAel tTn Aettoupyia autn pe
Tn dlepyaoia g arnodlapudpPpwong, n oroia eivat n avriotpopn g dapdpPpw-
ong 1ou eruteAeital ortov rnournod. Adyw tng napouciag BopuRou kat AANwV Tta-
PALOPPWTIKWY ONUATWY, 0 OEKTNG dev Uropel va emavaggpel TEAELA TO orjpa
ToU pnvuuatog. Ektég and tnv anodiapdppwon, o SEKTNG KAvelL cuvrBwg evi-
oxuon Kat PINTPAPLOA TOU ON)UATOG.

A£€Ee1g TToUu TIPETTElI va Bupapupain

Mnyn, moundg, 3KTNG, METO PETAPOPAG 1) METASOO0NG UOVTENO ETIKOL-
vwviag. I
‘ — o
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v Avakegaldainon

a7

%‘ >To KEAAALO AUTO, Tou anoTeAsital and entd padruata, 366nkav ol BAaolkEg gv-
- VOLEG TWV TNAETIKOWVWVIAKWY CUCTNUATWYV. AVOAUTIKATEPA:

v

>TO TPWTO PABNUA €ylve Hla avaokotnon tg Baoikig Bewpiag Twv onuatwy.
ApXIKA opioTnkav OAa Ta XapaKTINELOTIKA TOU OrjHaTog, onwg eival n rieplo-
30g, TO UNKOG, TO TIAATOG, N ouXvATNTA, N Taxyutnta Katn ¢daon tou. Ta orjpa-
Ta dlakpiBnkav oe dUo KATNyopleq: Ta avaloyikd, Ttou opifovtal o€ OoTtolodN-
TIOTE XPOVIKO JLACTN A KAL ETTOMEVWG METARBAANOVTAL CUVEXWG OTO XPOVO, KAl
Ta Yneplakd, ou opifovral oe OPLOUEVEG UOVO, DIAKPLITEG XPOVIKEG OTLYEG.
>10 delTtePO HAONua oplioTnkay Ta péoa PeTAd0oNG, Ttou arnoteAoUV TO PpUOL-
KO dpAOOo LECW TOU ortoiou petadidovral Ta orjpaTta, avapgptnkayv ta dlapo-
PETIKA pHEoA PHETASOONG TTOU XpnoluortoloUvtal orjuepa kat 366nkav Ta OTtou-
daldTtepa XapaktnploTtikd Touqg. 'Eyive eriong AN png neptypa®n Twv evoup-
MATWV KAl TWV ACUPUATWY HETWV HETASOONG KAl ava@epinkav oL SLlapopEg
TWV XAPAKTINPELOTIKWY Toug. Idwaitepn Baputnta dé6nke otnv o1tk (va Kat
OTIG TEPAOTIEG BUVATOTNTEG TNG EVAVTL TWV AANWV eVOUPUATWYV HECWV UETA-
doong.

270 TPITO HABNUA N CUYKPLTIKA A§LOASOYNON TWV HECWV HETADOONG KATEDELEE,
EKTOG TWV AAN\WV, KAL TN XPNOTIKOTNTA TWV ACUPUATWY HECWV PETAdOONG, WBLai-
TEPA PETAEU onpueiwy TTou anéxouv TTOAU 1 TapouctAafouv SUCKOAIEG OTNV eyKa-
TdoTtaon Twv evOUPUATWY HECTWV (AVOLYHA PPEATIWV - AYWYWV OTLG TIOAELG,
duorpdotta edApn KTA.).

>TO TETAPTO PNAONua eEeTtdoTnKav oL Artieg Ttou TIPoKaAoUV TN BAARN evog
onpuarog, onwg eival n eEacB€vnon, n nmapaudpPpwon kat o 866pupog. ‘Eyive
gagg OtL N e€acBgvnon ogelleTal otn peydAAn andotaon PeTa&u Twv on-
pelwv TTou ertikolvwvoUyv, oUVETIEla TNG oTtoiag eival n mapaudpPwon Tou on-
patog. ‘Evag dA\og rmapdyovtag otov ortoio opeiletal n mapaudp@won Tou
onuartog eivat o 86puBog. MeprypdpTnkav Ta KupldTEPA £(dn TOoU BopuRou,
onwg eivat oL eEwteplkoi BSpuBol (Blopnxavikd Kat atoopalplkd apdotta)
Kal oL ecwteplkol BOpuBol (Bepkdg BSpuBog, BOpUBOG evEOSLIAUOPPWONG
Kal N ouvakpoaon), kat d3é6inkav npakTikd rnapadelyuara petpnong tng e&a-
06gvnong - evioxuong Tou onjnatog. TENog, TeplypAPpTnKaV Ol TPOTIOL AVTILE-
TWTONG SAWV AUTWYV TWV TIPORANUATWY, KABWG Kal oL SLaTAEELG UE TIG OTto(eqg
avtipetwriiovral (EVIoOXUTEG, avaueTadoTeg KTA.).

3TO TEUTTO HABNua opiotnke n dlapdppwon Tou onuatog. ‘Eyive cagpég ol
&va peoo petddoong urtopel va Aettoupyel eploocdtePOo arnodoTIkA (Xwpig 66-
PUB0) og UPNAEQ ouxvotnTteg. Na to Adyo autd Ta orjpata UPnAwyY CUxXVoTh-
TwV Purtopouv va SIapoppuwVovTal £TOL, WOTE VA UETAPEPOUV KAl XAUNAEG OU-
XvOTNnTEG.

v\ ZT0 €KTO HABnua reptypdptnkayv ta eldn dlapdpPwong. ZTnV avaloyLKr LETA-

doon onuarog eEetdotnkav n dapudpPwon MAATOUG, ouXvOTNTAG KAl pAong,
EVW OTNV PYNPLAKr] LETADOOT ONATOG EEETAOCTNKE 1N TIAAOKWIIKY) SLlApdppw-
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on. AKOAOUBwWG €ylve avagpopd OToOUG KWSLKOTIOINTEG ONUATOG, KABWG Kal Jia
oUvToun Teply pag”r Twv KUpldtepwy arnd autouq.

v' Télog, oto £B3opuo uAbnua repty pAPINKE &va arnid OVTENO erkowvwviag avdpe-
oa oe dUo onueia, 3é6nkav ta ermugépoug TUNMATA Tou Katl €ylve avagopd
OTIG AelToupyieg Tou kaBevdg art’ auTd.
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11.

12.
13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

Tielval orjua kat rtola eival ta XapakTnPLoTIKA ToU;

Moleg eivat ol pop &g Tou orjpatog; Mnopeig va dwoelg and €va nmapddelyuaq;
Tiovouddletal pegoo petdadoong; Mmnopeig va avapepelg HePIKA SLAPOPETIKA
e(dn pEowvV peTddoong, Kabwg KAl ToUg Topelg oTtoug ortoioug autd Bplokouv
€pappoyn;

Modéoa €idn evouppuatwyv HECwV PETAdOONG YVWPEIZELG KAL TIOLEG OL JLAPOPEQ
TOUG;

Na avapg€pelg Ta XapakInELoTIKA TWV HECWV LETAS0O0NG.

Na rteplypdyelg TnVv onTikn (va Kal va tn ouykplivelg pe ta dAAa evolppuata
p€oa petddoong.

Tiyvwplilelg yia ta padlokluarta,;

Tiyvwplielg yia ta pikpokUpata;

Tiyvwpilelg yia tn SopupopLKr ETIKOVWVIQ;

Moleqg eival ol kKUPLeG dLaPpopEeg PeTAEU evdg avaloyikoU Kal evog Ynplakou

onuarog;
Tielval ol damnodlapoppwTeg (Mmodems), Tola Ta KUpPLa XAPAKTNPELOTIKA TOUG
Kal TtoU Xpnotuorolouvtal,

€ TL METPLETAL N XWENTIKOTNTA eVOG HECOU ETADOONG;

>e ndoeg Katnyopieg dtakpivovtal ta pé¢oa HeTtddoong Kal TIoleg oL BACIKEG
SlapopEg Toug;

Tielval o 66puBog kalt tdoa €idn BopURouU UTIAPXOUV;
Tielval n eEaocB€vnon onUuATog KAl TIWG avTideTwrideTal;

TiipokaAei o 66puBog otn PeTAdooNn evOg OMATOG KAl LIE TIOLOV TPATIO TIEPLO-
piCetay;

Tielival n dlaudpPpwon oriaTog Kal wg Mpaypatornoleital;

Mowa eival ta mAeovekTripaTta tng dapudpPwong evog ONUATOG;

Mdoa €idn dlapndpPwong avaloyikng PeTddoong orjpatog yvwpllelg;
Tiyvwpielg yia mn dlaudppwon Yneplakou CriHaTog;

Mowa eivat ta opgAn NG Ynoloroinong;

Mowa eivat ta otddia tng Ynoloroinong evog avaloyilkoU ONUATOoG;

Mowa otddia akoAouBouvTal yia TnVv avayvwpelon Tou PYnepLloTionuEVoU orjja-
TOg arnd TNV NAeupd Tou arodEKTN;

Na avagépelg TIg Baolkég katnyopieg kwdikortoinong.
Na kdvelg pia ouvtoun rneptypa@r] evog LOVTEAOU eTKOVwVviag.
AT TTola AETOUPYIKA TUNUaTa arnoteAeitat €va aniod LoOVTENO ETIKOVWVIAG;

Na neptypdyelg Ta AEITOUPYIKA T UATA EVOG OUVOETOU LOVTENOU ETIKOLVW-
viag.



