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EONIKO METZOBIO TTOAYTEXNEIO

ZXOAH HAEKTPOAOI 2N MHX/KSIN KAT MHX. YTTOAOTIZTQIN
TOMEAZ ETTIKOINQNIQN, HAEKTPONIKHZ KAI ZYZTHMATON
TTAHPOZOPIKHZ

AIKTYA KINHTSIN KAT TTIPOZQTTIKON ETTIKOINOQNIOQN

AoKnoeI¢ yia Tn diaxeipion padiodialAwv

AuToKivnTédpopoc Taxeiag KukAogopiac (90 km/h) diépxeTal amd To KEvTpo peydAng méAng. Av n
Héan didpKela Twy KARoewv gival 3 min, éoe¢ diamouméc avd KARoOn KaTtd péoov 6po KAvouv Td
KIVATA TEPHATIKA TTOU KIVoUVTdl 0TOV QUTOKIVRTOdPOUO

(a) Av To KUuyeAwTd ouoThua £xel KUYEAEC akTivag 12 km pe 100TpoTIKEG Kepdieg;
(B) Av ol KuyéAeg £xouv akTiva 1.5 km eival xwpIopéveg og TPEIG TOWEIC;
[Anavrnon: (a) 0.19 Sianopnéc, (P) 3 dianmopméc]

2 ¢ oloTnUa KIvNTWY ETIKOIVWVIWY TToU e§UTTNPETEI To KEVTPO HId¢ peyahoUTroAng, n didraén Twyv
otaBuwyv pdong eivar émwe oto Zx. T19.2. H amégaon yia diamouni paciletar atn oTdOUn Tou
ohuartog T (o dBm), mou AappdveTal amd To TEPHATIKG Kal h dIATMOUTA eKTeEAEiTAl CUHQWYVA PE TOV
TapakaTw aAyépiBpo: Av T< T; dBm, To aUoThua mpoomaBei va Kdavel diamouth oe oTaBud pdong,
yld Tov oTtoio h oTdOun Tou Aappavopevou oAPATOC aTd To KIVNTO gival HeyaAUTepn TG TpEXouoag
katd H dB. Av T < T; dBm, To oUotnua diamépumel TRV KAAon oc omolovdARToTe oTaBud pdong
TapéXEl 0TO KIVATO TepuaTiko otddun > 7. Aidetar emiong 611 h otd®un Aiyng oe améotaon 1.5 m
amoé Tov oTaduéd pdong eivar -10 dBm, o ekBETng amwAsiv diadpopic /7= 4 kai apeAcital h okiaon.
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Zxtiua 779.2

Na mpoadiopioToUv Ta Ti, H kai Tz, WoTe apevog yia Ta KivhTd TTou KivoUvTal Tpo¢ Tov BTS2 va
pn vivetair dokomn diamoum otov BTS3, ageTépou, yia Ta KivATd Tou oTpipouv oTh ywvia Kai
kaTeuBUvovTal Ttpo¢ Tov BTS3, va un yivetal iakomh KARong péxpt kai Taxutnta 50 km/h.

2 nueiwoTe 4TI, Adyw Tou gaivopévou ywviag dpduou, n oTaBun Ayewc améd tov BTS1 peiverar pe
puBu6 0.15 dB/m, o amaitoUpevog xpbvoc TpoeTolpdaiac diamoputic cival 1 sec kai n suaioBneia
TOU 3£KTN ToU KivnToU TepparikoU eivar -103 dBm .

[Anavrnon: T = -97.4 dBm, H = 2.8 dB, T,=-100.9 dBm]

2 € KUYeAWTO oUOTNUA KIVATWY ETIKOIVWVIWY He e§aywvikéC KuWéAec Tou AesiToupyei ota 1800
MHz, n akTiva Twv KuyeAwyv civar R = 1.2 km, n 10xU¢ eKTToUTAC Twy oTaBuwv pdong A = 741
mW, o ekBéTng amwAciwy diadpounc n = 3.5 kal n améoTaon yia Thv omoia 1oxUel d1ddoon oMTIKAG
emagphc ab = 100 m. ApeAcitail n okiaon.

H evaioBnoia dekTwv civar -100 dBm, kai civar emiBupnTd va pnv éxoupe mepioooTepeg amd 60
uTtepPdoeic TG avwTépw aTABUNG avd sec ata 6pid TwWv KUYeAWV, yia péah TaxUThta KivhTwy
TepHaTIKWY U= 45 km/h. O aAyépiBuoc diamopuTAC TToU XphaolPoTiolEiTal oTo oUoTna paciletal oTh
otdOun Tou ohpartog T (oe dBm) mou AauPpdvetar amd To Tepuartike. Av T < T; dBm, To oloTnua
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Tpoomadci va kdvel diamodTh oc oTaBuoé Pdong, yia Tov oTroio h aTdBun Tou Aappavopevou gAUATOC
amd To KIvNTO eival peyaAltepn katd A dB. Av Ti civai h péon oTdOUn ota 6pia TNG KUWEANG Kai
civar emBOupnTtA n Héyiotn duvath diciocduon oThv dAAn KUWEAN Xwpic va TtapaPidleTar n ouvOnkn
ToU agopd TIC uTtepPdoeic oTdAOuNng, moio katwehl H mpémel va TeBei; TTpaydaTomoIROTE TOUG
uttoAoyiopoU¢ oThv euBcia TTou evlivel Ta KEVTpd dU0 KUYEAWV.

[Awavtnon: H = 7.76dB]

270 KUYeAWTS cuoThua Tou ZX. T19.4, o1 KUYéAeG Exouv akTiva R = 5 km Kai 0 ekBETNG amwAsiwy
d1adpopng cival n= 4.

Zxtiua T79.4

H amégpaon via diamoumh Paciletal oTh aTdOun Tou ohparog 7 (oe dBm), ou Aaupdvetal amod To
TEPUATIKG Kal n S1aTOUTIA EKTEAEITAI OUPQWVA HE TOV TTApAKATW aAyépiBuo: Av T < T; dBm, To
ovoThya TmpoomaBcei va Kdvel diamoum ot oTa®Bué Pdong, yia Tov oToio nh OTAOUn Tou
Aappavépevou ohparog améd To Kivntd gival 7= T, dBm. Av T< T3 dBm, To cUoTnhya diaméumer Thv
KARON o€ 0TTo10VORTIOTE OTAOWO Pdong TapéXel 0TO KIVATO TEPUATIKO aTddOun > T,

Katd piko¢ Tng euBciac mou eviuvel Toug aTaBuoUc Pdong A kai E diépxeTal autokivnTddpopog
Taxeiag KUKAogopiac kal Oswpeital okOTIHO va amo@eUyovTdil ol IamoPTTEG TIPOC TIG KUWEAEG B Kkai
I amé Ta KivATd Tou KivoUvTal aTtov autokivnTodpopo. Na mtpoadiopioTolv ol oTdBuec 71, Tz kai T3
yla TIC OToie¢ €MITUYXAVETAl h avwTépw OUVORKN, Aappdvovtag umoéyn OTI n oTddun AAYng oe
amoéotaon 3 km améd Tov oTaBud pdong A civar - 80 dBm kai h eAdxioTn oTdOun AsiToupyiagc Tou
KivhToU civai - 103 dBm. ApeAcital n akiaon.

[Andvinon: T, = -88.8 dBm, T, = -86 dBm, T, = -101 dBm]

YToBéoTe 0TI éva KIVNTO TEPUATIKG KIVEiTAl KATA UAKOC euBciag diadpodic améd Tov aTabud Pdong
A Tipo¢ Tov B, 6Twg gaivetar ato Zx. T19.5. H améoTaon petay Twy otaBuwyv pdong civar D Kai
TO KIVNTO améxel r amdé Tov A. AYVONOTE TOo @aivopevo Twv didAsiyewv Kal umoBéoTe OTI Td
Aappavépeva ohpata amd Toug dUo otaBpouc pdong epgpavifouv, aveldpthta peTall Toug, okiaoh
pe AoyapiBUIKA-KavovikA Katavoun pndevikKAC péong TIMAG Kal TUTIKAC amékAiong o (dB). H
amoéaTaon avagopdc yid Thv otroia 1o0XUel 31adoon OTTIKAG EMAPAC ival ah Kail 0 JEiKTNG ATWAEIWY
d1adpopng ivai n.
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e AiamoumAi amd Tov oTaOud pdonc A otov B A avrioTpopa Sev ouppaiver ToTé, dtav
|Pa(dB)— P (dB)| < H , ahAa umopei va ouppei fi va un ouupei oe GAAN mepinTwaon.

e OTtav T0 KIVNTO cival ouvdedepévo oTov aTaBud Pdong A, Ba vivel diamouth amd Tov A atov B
6tav Pg(dB)> P (dB)+H.

(a) Tpdayte pia ékppaocn yia Thv mOavoThTa va pnv vivel oTé diamouTh amd Tov A oTov B A
avrioTpogd.
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(B) Acdopévou 611 To KIVATO cival ouvdedepévo oTov A, Trold gival h mBavdTnTa va yivel Siamouth
amod Tov A otov B;

[Aravrnon: (a) Q(_EE;RJ_Q( lj/%:rj' ) Q( Hx/gaprj]

Z & KUYeAWTH oUaTna KIVATWY ETIKOIVWVIWY eKTeAOUVTAl Siamoumég pe Ppdon Tov Adyo S/ I. Otav
0 UTTOYNn AGYOG Yivel HIKpOTEPOG améd éva katweAl y dB, yivetar diamoumn og dAhov oTaBud pdong
yid Tov oTtoio 0 Adyo¢ S/ I civar yeyaAUTepog améd To KatweAl. Eeidh Aaupdavetar uttéoyn n okiaon,
n péon otdadun Tou Aaupavopevou OAUATOC UTOPEI va TpooeyyioOei pe AoyaplOUIKA-KAVOVIKA
KATAavouR He TUTIKA amokAion ¢i, 6TTW¢ emiong Kai n péon atdadun Twy mapspPoAwyv e Ttapopold
Katavoun aAAd pe S1aQopEeTIKA TUTHIKA damokAion cz. H 1oxU¢ Tou Aaupavépevou onpatog eivar S
watt, Tng mapepPoAic I watt kai Ta peyédn S kai I civar ave€dptnta. Av h amoéAuTn péon TIPA TNG
0TAOUNG Tou oAPATOC KAl ThG aTABUNG TN TTapeuPoARC, peTpoUpeveg o dB, gival avrioToixa § kai
7 va uttohoyi08¢i n mBavéTnTa d1aTTOUTAC.
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[AravTnon: p=l—Q{L)J]
‘BEva KivnTo Tepuatikd Aaupdver deiydatd TWV EKTTEPTTOPEVWY ONUATWY amé Toug oTaBpouc Pdoeig
0c TAKTA Xpovikd diaoThpata. Ot XpoVIKEC OTIVUEC Kal o1 aTdBueg 1oxUo¢ (oe dBm) Twyv deiypdTwy
@aivovral oTov TapakdTw Trivakd.

Xpévol 0 2.5 5 75| 10 |125| 15 | 175 | 20
(sec)
BTS1 -47 | 57 | -52 | -b5 | -60 | -62 | -60 | -65 | -64
BTs2 | -569 | -b6 | -b5 | -5b4 | -62 | -51 | -49 | -605 | -52
BTS3 -70 | -72 | -75 | -70 | -58 | -b0O |-605| -62 | -75
BTs4 | -72 | -71 | 65| -60| -55 | -b3 | -b0O | -49 | -B6

YToBéaTe 4TI To KIVNTO TEpUATIKO cival apXIKd ouvdedepévo otov otaBud pdong BTSL. To kivntd
TEPUATIKO TTpaypaToTolci SIATMTOUTTEC GUYKPivOVTaC TIC aTdBuec Twy Aappavopévwy onpdtwy Kdde
oTiyuh dciypatoAnyiac. Acifte oc éva didypappa TIC HETAPAOEIC 0UVEEONC TOU KIVRTOU TEPUATIKOU
petall Twv oTaBuwv Pdong ouvdpTAOEl Tou XpOvou, Yid KdBe évav amd Toug TAPAKATW
aAyopiBpoug. Av Kdamola ouvOnkn 1oxVel yid TepIooOTEPOUC amd évav oTabpouc pdong, OcwphoTe
OTI emIAéyETAI 0 OTABUOC HE TO 10XUPOTEPO GAA.

(@) ZTdBun Adyng

(B) ZT1dOun Aync kai katweAl - 60 dBm

(v) Z1d0un Aiync kai uotépnon 10 dB

(8) ZT1dOun Aync kai uatépnon 5 dB kai katweAl - 55 dBm.

[Anavrnon]
25 5.0 75 10 125 15 17.5 20 SecC
B !
a) T e : o o }
(a) L] S | b
(B) I | \
¢ gy
() g |

Kard pnko¢ Tng euBeiagc Tou evlvel ®)
Toug oTaBuoUgc Pdong A kai B (Zx.
T19.8) diépxetar  auToKIvnTOdpOoHOG

wn—m




9.9

Taxeiag KUKAogopiag, OTToU n YPAaUHIKA TTUKVOTNTA TwV TepuaTikWwy gival p = 200 Tepparikd avda
km, n uéon Taxutntd Toug 90 km/h kai To TpoaepdUEVO YopTio avd TepuaTikd A, = 0.1 erlang. H
améoTach PeTall Twv oTaBpwv Pdong civar O = 2 km kai Ta Aaupavépeva ohpata améd Toug dUo
oTaBuolcg pdong edgaviCouv, avefdpTnta peTall Toug, okiaoh pe AoyapiBUIKA-KAvoVvIKA KATavoun
pNdEVIKAC HEONG TIUAG Kal TUTIKAG amokAiong o= 8 dB. O deikTng amwAeiwy d1adpouig cival 7= 4.
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Zxtiua T79.8

2 ¢ omolodAToTe onuecio The d1adpounc AB n oTd®un AAyng amd Tov otaBud A civar A = 4 dB
HIKpOTEPN K ion amd ekeivh Tou B, vivetal évap€n tng diadikaciag diamoumhc amd Tov A atov B.

(a) Na ppeBei o pubpéc TWy diamouTwv ge amdéaTach = 1.2 km amd Tov aTaBuéd pdong A.

(B) Av oThv avwTépw amoaTtaon, n mOavoTnTa va civar n otadun Tou AauPavopevou ghPATog améd
Tov aTaBud A HIKpOTEPN amd Thv eAdxioTn emiTpenTh civar 0.2 kai amaiTouvTtal 4 sec yia vd
oAokAnpwOei n diamoumn, va Pppedei mooeC amd TIC avwTépw SIATOUTTEG ATTOPPITITOVTA! ATIO TO
YEYOVOG 0TI n oTdOuNn Ayewc amod Tov oTabud B eival HikpdTePN ThG EAAXIOTNG ETITPETITAG.

[Anavrnon: (a) 1088 HO/h, (p) 6 HO/h amoppinTovTai]

Katd pnkog Thg euBeiac mou evwvel Toug oTaBupoUg Pdong A kar B (Zx. T19.9) diépxeTai
AUTOKIVNTOOPOHOC Taxeiag KukAowopidg, OTOU N YPAUHIKA TIUKVOTNTA TWV TEPUATIKWY avd
kateUBuvon civai p = 200 TeppaTikd avd km, n péon TaxutnTtd Touc 80 km/h kai To Tpooepbuevo
popTio avd Teppatiké A, = 0.1 erlang. H amdéoTaon petalv Twv otaBuwv pdong eivar O = 2 km kai
Ta Aappavépeva ohpata amd Tou¢ dUo otaBuolUc Pdong epgavifouv, aveldptnta petall Toucg,
okiaon pe AoyapiOuIKA-KavoviKi KaTavoun PNdeVIKAG HéoNG TIHAG Kal TUTTIKAG amdokAiong o= 8 dB.
O d¢cikTng anwAeiwy diadpopnc civai n= 4.

Zxtiua T79.9

2 ¢ omol0dATOTE onpeio The diadpouhc AB n oTd®un Ayng amd Ttov otaBuod A civar A dB pikpoTepn
f ion amod ekeivn Tou B, vivetar évapén tng diadikaciag Siamoumhg améd Tov A otov B.

O diaxelploTAC Tou ouoTAuaTog diamioTwoe 0TI To 80% Twv TepuaTIKWY ToU d1épXovTal amod To
péoo The amdoTaong HeTall Twv A Kal B kai £éxouv kKAfion oe €£MIEN TepaTwvouv TRV KARGN agou
diavuoouv améotacn 200 pétpwy. Ma Tov okomd auto £éBeoe TéTola TIPA Tou H, WwoTe n mBavéTnTa
diamopTA¢ Kartd Thv SiEAsuonh amé To péoo The améoTtaong AB va civai ion pe 0.1. Aedopévou 671 ol
KAROEIC TWV KIVATWY TTou dev TrepatwvovTtal Héxpl Ta 1200 m amoppimtovTal, va umoAoyioTei To
TO0GOOGTO TWV ATIOPPITITOHEVWY KARTEWY;

[Aravtnon: 4.5%]

9.10 Aiktuo KivnTwyv cmKkoivwviwy pe 640 dialAouc KAAUTITEL TIC aAVAYKEC ETIKOIVWVIAG OF

auTtokivnTodpopo. O1 otaBuoi Pdong améxouv HeTally Tougc 5 km Kai, yia Adyouc opodIauAIKAG
TapepPoAAg, o1 idiec ouxvoThTeg emavahapPpdvovrar kdBe 7 KuyéAegc. H TuUkvoThTa TWv
KIVOUHEVWY XphoTWv oTov auTokivhTddpopo cival 160 xphoteg / km, n péon Taxutnhtd Toug 50
km/h, evib kaBe XpHoTnG TtpaypaToTolei KaTd péoo dpo 2 KAhoeig / wpda péong didpkeiac 3 min.

KaBe kuyéAn e€umnpetei otaBepd popTio 50 erlang améd eioepxopeveg Kal amepxOpeEVeEG KAROEIG
TWV XpNnoTWwv Tou PpiokovTal ¢ auTAv kaBw¢ kai emimpdoOeTo PopTio ATd TIC dIATTEUTIOHEVEC
kARoei¢. Tia va peiwBei To @opTio amd Ti¢ diamoumég, amopacileTal va smavahappdvovrail ol idieg
oUXVOTNTEC KAOe 8 KUYEAEC Kal va €TMITPETIETAI N HETAPAON TWV GUVSIGAEYOHEVWY XPNOTWY aTh
YEITOVIKA KUWEAN Xwpi¢ va yivetar d1amodmh, agoU dev KATAGTPATNYOUVTAl Ol AMAITAGEIC ThG
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opodiauAikhc TtapepPoAig. O1 diauAor PéPaia kaBe kKuyéAng xwpilovTtal oe dUo ioeg opddeg, Hia yia
KdOe kateUBuvan. Na umoAoyioTei n mOavoThTa amokAsiopoU KARCEwWV yia Toug dUo autoug
TPOTOUC AEITOUPYiAC TOU GUGTAKATOG.

H mBavéTnTa va mepatwOei pia KAAGN ae yeIToVIKA KUYEAN diveTal amod Tn oxéon
t
p =

Lo T L

Cross

Cross

OTIOU Tross Eival 0 pEOOC XpOvog va diavuoel To MT Tn yeIToviIKn KUWYEAN Kal T €ival n péon
didpKela Twy KAROEWV;

[Aravrnon: GOS: 7% — 2.5% ]



