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nMPONOIroz

H epappoyr] TNG nAEKTPOVIKNG - YNPLAKNG TEXVOAOYiag oTo autokivnTo, &-
XelL oav anotéAeopa, va ennpeddel dueoca Toug Tpdmoug, Tiq pedbddoug, Ta
épyava Kal TI§ CUOKEUEG, TIOU agopoUlV OTnV HETPNON Kal OTOV EVIOTIONS
BAABwWYV Twv dlapdpwv cuotnudtwy Aettoupyiag Tou.

H avdykn autr) odrynoe kat Tnv ouyypaer autou tou BiBAlou. To BBAlo
npoomnabel va “puroel” Toug padntég Tou 20U KUKAOU Tou MnxavoAoyikoU
Topéa g Ewdikémrag "Mnxavwv kat Zuotnudtwy AUuToKvijTou", otn véa
avtiAinyn yia tov é\eyxo Kal dldyvwan, Tou Tpémnel KAmolog onuepa va
npooeyyilel Ta "mpoBAAuaTa” Mou TPOKUTTOUV and TNV £QAPUOYT TNG
olyxpovng Texvoloyiag ota autokivnta.

‘Etol, oto 10 kKepdAaio g&nyeital n évvola Tng PETPNONG KAl TOU EAEYXOU
aM\d kat n peBodoAoyia pe Tnv omoia mpérnel va avteTwi¢ovral ot BAA-
Beg ota dldpopa cuoTruata.

2710 20 KepAhalo yivetal avagopd atn Aettoupyia kat xprjon OAwv Twv op -
YAVWV KAl CUCKEUWY EAEYXOU TTOU elval anapaitnTa yia Tov evrtoriops BAa-
Bwv oto autokivnTo.

2710 30 KepdAato yivetal pa mpoaggyylon - He aniod TpOmMo - TV arAwy (Ba-
OlKWV) NAEKTPOVIKWV eEapTnudTtwy, oTn AElToupyla Toug Kal gg Tola ou-
OTAMATA TOU QUTOKIVATOU OXUEPA AUTA XpPnaoluornotlouvTal.

2T0 40 KepAAalo avapgpovtal TPOTMoL AetToupyiag cuoTnUATWY AUTOUdTOU
eAEyxou, Tou orjpepa eivat n BAon yla Tov auToEAEYXO Kal TNV autopuBuL-
on Twv SlaPOPwWV NAEKTPOVIKWV Kat Ol Hévo cuoTnUdTwY Kal e3IKATEPA
yla TO auTokivnTo.




210 50 Kepdhalo meplypdpeTal n doun Kat n Aettoupyia plag KEVIPLIKAG Ho-
vadag eAéyxou (eYKEPANOG), evEGg NAEKTPOVIKOU OUOTHATOG QUTOKIVATOU.

210 60 KepdAalo avapgpovtal OAa Ta Bagikd €idn, Ta XAPAKINELOTIKA, N
Aettoupyla kal n xprion Twv dlapdépwyv alctnTripwy Moy Xpnaotuorololvtal

OfUEPA OTA CUCTHATA TOU QUTOKLVITOU.

2710 70 Ke@dAAaio meplypdeovtal Ta €idn, n doun kat Aettoupyia Twv dlago-
PWV EVEPYOTIOINTWY TIOU XPNOLOTOoLoUVTaAlL OTA CUCTAATA TOU QUTOKLVI-

Tou, UéXPL OoNjpepPAQ.

2710 80 ke@dAAalo, eEnyeltal Tt onuaivel autodidyvwaon Kat e Toloug Tpo-
TIoUG Kal ueBddoug e@apudleTal OTo AUTOKIvNTO.

2710 90 Kepdhalo, neptypdovtal e gUVTOPO TPOTO OAa TA NAEKTPOVIKA
OUOTAMATA TOU KIVNTHPA TOU AUTOKIVATOU aAAd Kat n peBodoAoyia didyvw-
ong kat evroriopoU BAABWY ¢’ autd Ta cuoTruaTa.

210 100 KepAhalo avapépovtal OAd Ta NAEKTPOVIKA CUCTAUATA TIOU XPT+
gldorolouvTal JEXPL ONePA OTO AuTokivnTo.

Téhog, oL ouyypageig 6a Behav va euxaploTrioouv 1o Madaywyikd Ivoti-
ToUTo Kal 1dlaitepa Touqg K.K. Pofdko Nikéhao , KapBéan lwdvvn, Mavika
Owud, Maykaho Ztavpo kat Mewpyikou AMUNTPEA, Yia TNV EUIOTOoUVN Kal
Vv oThPLEA Toug otnv eniteugn autou Tou €pyou.

Emniong, 6a riBehav va euxaploTrioouv OAOUG eKelvOUg TOUG avBpw®Toug
TIou e To JIkA Toug TPATo 0 KabBévag, otripl&av Tnv poomndbela Twv Cuy-
ypapgwy, Wiaitepa v Elprivn Zapaykouhia, 6Ao autd to dAcTnua Tou
XPELATTNKE Yla TNV 0AOKANpwon autou Tou BiRAlou.

O1 ouyypagpeis




EIZAIQrikA zTOIXEIA

rE N1 K A

1.1 H évvoia Tng péTpnong - eAéyxou
1.2 H évvoia Tng didyvwong
1.3 Me0odoAoyia eAéyxou kai didyvwong



Emd10KONEVO1 OTOXOL:

Me tnv oAokAApwon autou Tou kepaAaiou Ba mpérnel va elote
kavol va:

B Ava@épeTe TOug TPOMOUG SIAYVWONG KAl VO TOUG OUCXETILETE PE
mapadeiyyara oTo auToKivnTo.

I'ENIKA

O d4vBpwrog otnv mnpocondbBela dn-
Hioupyiag texvoAoyikoU ToAITIopoU, o
no TNV MPWTN OTYMY) avTIAAPONnKe TNV
avdaykn tng évvolag tng " pétpnong". ‘E-
TIPETE VA PETPNOEL UE KATIOLO TPOTIO T.X
TO Xp4vo, ToV OYKO, TO UNKOG ,TO BApog
K.0.K., KOl HEXPL OTepa emvoel KAl Ka-
Taokeudlel pebdédoug kat épyava pé-
TPNONG daPOPwWV HEYEBWY - PUALKWY 1
TEXVIKWV - YIO aKplREaTepn HETPNON.

1.1. H 'Evvola tng pétpnonc

Me Tov 6po "pérpnon", evvoeital n ou-
YKpIon evOg peyéoug 1 piag kardora-
ong pe éva AAAo opocldEg péyedog i
KardoTaon, To omoio Oswpeital oTabe-
PO , apeTdpAnTo R Mo anAd "ocwoTd".
To anotéAeoua autiqg Tng P€Tpnong di-
vetal pe évav apdud kat pia povdada. O
apBuog dnAwvel - ekPppdlel méoeg Uo-
vAdeg mepléxovtal OTO UETPOUUEVO [E-
vebog. M.X. To uAKOG evOG AUTOKIVITOU
elval 4 pérpa . O aplBudg 4 dnAwvel OtL
n Hovdda urikoug - rou eival To "uétTpo”
- "Ywpdel" 4 PopEQ OTO UrKOG TOU OU-
YKEKPIUEVOU QUTOKIVATOU 1] amAwg Xxnpa 1.1: KAeywiSpa. Apxala ovokeun
xpetdlovtal 4 "uérpa" ya va kakluyouv LETPNOong xpdvou.




TO MAKOG €vOG QUTOKIVATOU. (Zxnua
1.2).

MoAAEG PopPER, N AKPIRNQ APLBUNTIKY] TL-
ur] evég pey€Boug dev eival poévo auth
kab *eautrjv Tou eival anapaitn ya
va kplBel éva péyeBog "owotd" kal va
BonBd otnv kaAUtepn Aettoupyia Tou
ouoTAMATOG. YTIAPXOUV KAl TIEPITTWOELG
Tou anatteitat To yetpoupevo péyebog
va Bploketal peta&u kdmnowwv oplwv, on-
Aadr| evég UEYLOTOU Kal evAg eAAXIOTOU
oplou mou Bewpoulvtal "owotd" 1 "ava-
vkaia", mpokelpévou va Aettoupyel ow-
otd €vag pnxaviopdg 13 éva ocuotnua,
Xwplig va undp&el kataotpoPr| Tou. Au-
T6 eUTUYXAVETAL [l TN ouvexn HETpnon
OUYKEKPIUEVWV HeyeBWY kal n dladika-
ola autry ovopdletal ENeyxoq.

MN.x. O apBudg orpopwv (oTpoPaio-
@opou) evog TETPAXPOVOU KlvNTrPQ, &-
KTOG TOu OTL Xpelddetal kal n akpipng
METPNOY] TOU TO KABE AEMTO, TIPOKELWE-
Vou va uttdpXxel n Héylotn andédoon tou,
npénel ouvibwg va Kupaivetalr petagu

Eioaywyikd otoixeia

Jixnpa 1.2: MEtpnon NAKoUg QuTOKIVIITOU

900 otpoPwyv To AemTd TO EAAXIOTO Kal
9000 oTpopwyv To Méyloto. EEw and a-
né autd ta épla 1y dev Aettoupyel o Kivn-
pag (Katw amd TI§ OTPOPEG PEAAVTI)
N kataotpéperal (Mavw ard to dplo
OTPOPWV).

Eniong - éva dA\o napddetyua - n 1don
Aettoupylag Tou nAeKTplkoU CUCTHA-
Tog evog autokiviitou. H Tdon Aettoup-
y{ag Tou nAekTPIKOU CUOTHATOG €vVOQ
QUTOKIVATOU, Kupaivetal puetagu 11.5 V
Kat 14.5 V. Mikpdtepn tdon onuaivet étu
dev urnopoulv va AEIToUpYrioouV Ta nAe-
KTPLKA CUOTAATA TOU QUTOKIVATOU Kat
peyalUtepn TAON oOnuaivel kKataotpo-
PN TWV NAEKTPLIKWV eEAPTNUATWV.

2KOTOG AOITIOV TOU EAEYXOU, EKTOG O-
mé Tn duvaréTnTa d1Idyvwong Kai Tnv
armokardoTtaon Tng BAGBRng, oc mepi-
MTWOon mou KAamola pérpnon eival &
KTOG opiwv, gival kal n duvaréTnra
mPAoANYNGg Kai mpooTaaciag.




1.2 H évvola tn¢ Miayvwonc

H owotr Aeitoupyia evdg ouotruatog
eEaptdrat amnd to av 6Aa ta eni uépoug
guothuata Aeitoupyoulv Kat ouvepydlo-
vTal JeTa&l Toug owaotd . Ooo mio guv-
BeTo elval éva oguotnua, téco mo dU-
okoAa propel va evroroBel pa BAARN.
O evromopdg pag BAARNG Eekvd amnd
TN OTLyHr] TIOU KATIOlO CUMTTWHA TL.X KA-
nolog 66puBog, 1 kdmola NAEKTPLKA o
opdiela katyetal 1§ kAmola dlayvwaoTl-
K} Auxvia avdBel kat e Bdon Tig odnyi-
€Q TOU KataokeuaoTr] Ba mpénel va yi-
VOUV KATIOLEG OUYKEKPIUEVEG LETPNOELQ
Kal ouykekplévol éeyxol. And tn dla-
dlkaoia Twv METPNOEWV Kal €ANEyXOU
TIPOKUTITEL KAl N attia rou TPokAAeoe TN

ouyKkekpluévn BAARN.

e O gvromopog piag BAGBNG péoa a-
nmé kdmolia Ji1adikacia HETPROEWV
Kal eAéyXwv R Kal aképa péoa ano
TNV eMEIpia Tou XpRoTNn N TOU €MI-
oKeuaoTh - yia kdBe BAAPn umdap-
XOUv ouvOwg Kal OUYKEKpPIPEva
ouunITOpara - Aéyeral didyvwon.

H texvoloyikr eEENEN unopel va édwoe
AUoELG Yia ToV KAAUTEPO ENEYXO Kal TNV
akplBéotepn Aettoupyia Twv ocuotnud-
Twv, aA\d éoov apopd otn didyvwon a-
kéua Kal orjuepa mou undpxel kat n du-
vatdtnTta g autodldyvwong Twv Ou-
otnudtwyv (BAEéne Keg. 8), n cwotr| did-
yvwon Bewpeital To duokoAdTepPO TIPS
BANUA yla TOUG ETIOKEUAOTEG.

MaAaldétepa m.X. OTO AUTOKIVNTO YId TNV
artokatdotaon dg BAGBNg (oxue éva
nocootd 30% oe XPOVO Yla TOV EVIOTIL-
oMo udg BAGBRNG kat 70% yla Tnv ert-
okeun kal dépbwor] TnG. Ziuepa autd
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To TooooTd €xel avilotpagel. Xpeldle-
Tal éva oooatd Xpdvou 70% yla Tov -
vToTIOMS |dg BAGRNG kat 30% yla ert-
OKeur, Tlou ouvribwg orjuepa "eriokeun”
onuaivel "avtikatdoTtaon" Tou eAATTW-
paTikoU e&aptrpatog. AnAadr], ocrjuepa
Yyl ToV evtomioud evdég eAATTWUATIKOU
alonpa, xpeldlovral 7 Aemrd yla va
"Bpouue" molog aiobntipag dev Ael-
Toupyel cwaotd kat 3 Aertd yia va yivel
n aviikatdoTtaor] Tou.

1.3 MeBodoAoyia eAéyxou
Kal 31ayvwong

Ma v emtuxn didyvwon, ocuvribwg ol
KATaoKeuaoTéqg yla kdbe olumntwpa di-
VOUV Kal L0 OUYKEKPLUEVN peBodoAloyia
Tou TEePNAUBAVEL OUYKEKPLUEVES |-
TPNOELG HE Mia "AoYLKA" oelpd, WaoTe va
evtoroBel ypriyopa kat owotd n attia
Tou TpokdAeoe tn BAAGRN.

H dtadikaocia tng didyvwaong &ekvd amd
NV eUPAvion KAMOIOU CUNNTWHATOG 1
Kdroiag évaeiEng (OmTIKNG 1) NXNTIKAG),
6Tl KATL dev Aettoupyel owotd. To enod-
pevo Bripa eival va mpaypatoronouy
OUYKEKPLEVEG METPHOEIG, e TIpOKaBo-
plouévn oelpd, ota eEapTAUATA TOU OU-
otiuartog and orou eival ubavov va
npogpxetat n PAARN Kal va evromiobei n
artia ™g. Katémv npaypatonoleital n
emokeun TnG BAARNG Kat TENOG N SOKI-
pA M n empeBaiwon étL oTtapdinoav ta
guunTwpata g emokeuaoBeiocag BAG-
Bng kat dAa Aeitoupyolv ocwotd. Avagé-
petal o KAtw n meplypageica pébo-
dog didyvwong os dUo dlaPopeTikd ou-
MITTWOMATA KAl 0 TPOTOG [e Tov ortolo
TPEmnel va yivouv oL EAeyxol WOTE va &-
vrorioBel n BAGRN.



ZupunTwpa

O kwnmpag evlég QUTOKIVITOU Yupilel
(uCdpel) kavovikd alAd dev Aettoupyel
(dev naipvel epmnpdg.)

MOavn aitia

e BAAPBn otnv avapAeEn.

® Agv eloépxeTal Kauoluo pelyua otoug
KUAivdpoug.

"EAgyxol - Metpnoeig

Ma v mpwtn rmbavn aitia Ba np€nel va

yivel é\eyxoq yla dU0 TEPIMTWOELG.

A’ mepimrwon: Aev dnuioupyeital omv-
Onpag ota prioulokalwdla.

B’ mepinmTwon: Anuoupyeital omver-
pag ota uroulokaAwdla.

To dlo oxUel kat yla tn deltepn TBavr
artia. ©a mpénel va yivel éAeyxog yla
JUO TEPLTTWOELG.

A’ nmepinmtwon: Aev Pekdlouv Ta Urek
i ya nahaidtepa ouotruarta dev eodA-
vel Bevlivn 0TO KapuUnmupatép.

B nmepintwon: Wekdlouv T1a pmek 1
¢Odvel Bevlivn 0TO KAPUMUPATEP.

Ma kd&Be pia and 1ig napandvw aitieg 6a
TPEMEL va Yivouv oL anapaitntot EAeyxol
Kal METPNOELG WOTE va evroruodel n ou-
YKEKPUUEVN BAGRN Kal va Yivel 1) eMoKeun.
Av yla napdderyua Bewpnbel 611 n attia
mou o Kwntpag dev Aettoupyel (dev
naipvel eumnpdg) evw n uiCa tov mept-
otpE€Pel Kavovikd dnAadn ot n BAARN
elvat otnv avdpAegn (ENAeldn nAekTpl-
koU oTivenpay), urtdpxouv dUo - Onwg é-
Xel avapepBel - meputtwoelg. ‘Eotw OTL
loxlel n mpwtn nepimtwon, dnAadr o1t
dev dnuloupyeital omivbr)pag ota Urnou-
{oka\wdla.

Eioaywyikd otoixeia

AuTi n miepinmTwon, napangumnel oe eAEy-
XoUG KaBapd o1o KUKAwHA avA@AeEng
Kal uéoa and CUYKEKPLUEVOUG EAEYXOUQ
ota eEaptruata nmou anoteAolv To KU-
KAWMPA avApAeEng mpérnel va eviomiobel
n BAGRN.
O evromiopdg Tng PAARNG  propel va
npayuartomnomnBel pe tn Borbela evdg
diaypdpparog pong evromopou BAd-
Bng, To oroio ddypappa Pong evrorl-
ouoU BAGRNG meplthauPBdavel 6ha ta &
EaptruaTa Tou und EAeyX0 CUOTAUATOG
KAl TNV epWTNon av Aeitoupyel 1§ dxL To
avti{otolxo eEdptnpua.
Ma To ouykekpLugvo apddetyua to did-
YPaAupa porg evroriopoU PAARNG tou
TpokUmTEl elval autd Tou @aivetal oto
oxnua 1.3.
Amné to didypappa PONG EVTOMIOHOU
BAGBNG TpoKUTITEL OTL:
® 'O\a ta eEaptrinara, mou arnoteAouv
TO ouaTtnua, eAéyxovtal pe In oelpd
TIOU OUMMETEXOUV OTn Aeltoupyia
TOU CQUOTNAMATOG.

ZTnv epWTNON av AsiToupyei To €EAQp-
Tnua m.x Mmartapia, 6a mpémel va
yvwpileTe:

Apa 6a mpémnel va eival yvwotd and
nola eEaptruara anoteAe(tal To und §&-
Aeyxo oloTtnua Kal pe mowa "gelpd" to
KABe eEAPTNUA CUUUETEXEL AEITOUPYLKA
otnv OAn dadkaaia.

A) Moia gival n AsiIToupyia Tou gV
M.x. H Aettoupyia (douleld) TG Prata-
plag, elval va mapgxel oTiq NAEKTPIKEG
KATQVOAWOELG TOU QUTOKLVATOU OTabe-

o 11



AeiToupyei;
) oxI
1° Brjpa — | EAEFXOZ MMATAPIAS |
*NAI
) oxl
20 Bripa — | EAEMXOZ AS®ANEIAZ |
I NAI
L J
! oxI
3¢ Brjpa —_— |EAEFXOZ AIAKOMTH ANA¢AEEHZ|
*NAI
) oxl
4° Brjpa MoNoTNG | === | EAEMXOZ MOAAAMAAZIASTH |
*NAI
. e - oxl
5° Bripa — | EAErXOX AIANOMEA |
I NAI
) y oxl
6°Bfua | Mnoul/5ig | === |  EAEMXO MMOYZ/AION |
*NAI
. oxl
7° Bripa — EAEFXOZ MMOYZI |
I NAI
| TEAOZ AIAAIKAZIAZ |

Jxnpa 1.3: udypaupa pong evromouou fAdBng.

pn) Téon 12 V kat tnv avtiotowxn évraon
(Aumép) tnv omoia autég xpeldlovtal
yla va AEITOUPYiOoUV.

B) Me mro10-a 6pyavo-a, 1§ CUTKEU-

N- £¢ KAl TPOTTOUC EAEYXOU EAEYXE-
TAl TO CUYKEKPINEVO eEdpTnua.

M.x. H unatapia eAéyxetal eite pe BoA-
TOUETPO Taxelag ekPpOPTIONG eiTE e TIU-
KVOLETPO, Kal

12 B

) Tn ouykpimiky Tipy (amoTéAe-

gHa HETPNONG mMou "kpivel" TeAika
av_AeiToupyei | 8¢ AsiToupyei TO
g&aprnua).

O éAleyxog m.X. TNg Katdoraong uiag
uratapiag unopei va petpnbel pe éva
BoAtéueTpo Taxelag ekpdptiong (Spya-
vo), To orolo ouvdéetal TapdAnAa ue
Toug dAoug NG unatapiag yia 10 dgu-
TEPOAenTa (10°) (TPdrog), kat av To




BoAtéuetpo deiEel Tdon katw and 10,5
V (OUYKPITIKA TIun), onuaivel 6TL n una-
Tapia "dev Aerroupyei, evw av deikel
Tdon ndvw and ta 11,5 V, onuaivel 6tin
uratapia eivat og koA katdotaon, on-
Aadn] "AeiToupyei".

® >tnv andvrnon OXI (3ev AeiToupyei),
onuaivel 6t n BAARN evromiletal oTo
OUYKEKPLUEVO €EAPTNUA Kal TIPEMEL
va "agaipeital" and 1o undioino ou-
oTnua, va aroouvappoloyeital ata
Hépn Ttou To aroTeAouy, (dev elval d-
VTOTE AUTO TEXVIKA EPIKTO, TL.X T MMa-
Tapia dev anoouvappoloyeital) Kat
va yivetal emokeun 1§ aviikatdoraon
eite Twv enl uEPOUG EAATTWHUATIKWY €-
Eaptnudrwv elte - énwg ouvibwg or)-
pepa ouppBaivel - avtikatdotaon oho-
KAjpoU Tou €EQPTHATOG, Yia Adyoug
ouvriBwg OIKOVOLKOUG.

e >tnv artdvtnon NAI (Aeitoupyei), o €-
Aeyxog 6a mpénel va npoxwpd oto
auéowg emouevo eEAPTNMA TIOU AEL-
TOUPYIKA OUUMETEXEL OTO KUKAWwUQ
T.X. OTO OUYKEKPIPEVO Ttapddelypa,
OTIC aopdAEleq TOU OUCTAMATOG Kal
va enavahapBdverar n dadikacia
g dldyvwong He Tov TPJTo Tou o-
vapePONKe .

M.x. Aettoupyel;

— Oxt. O é\eyxog evroriletal oTo
OUYKEKPLUEVO EEAPTNMA.

— Nat. O é\eyxog mpoxwpd oTo eMo-
Hevo eEaptnua (Brua).

e O €\eyxog oAokAnpwvetal pévov &
Tav evroroBel n BAARN.

e H "erokeun" g PAABNG Ba mpénel
va AUvel 1o poBAnua, va "eEagpavi-
Covtal" Ta ouuntwuara (8épupol, va
oBrjvouv evdelKTIKEG Auxvieg) Kal To

Eioaywyikd otoixeia

glotnua va Aettoupyel Kavovikd,
OlapopeTikA dev €xel yivel owot
dldyvwan 1| owoTr EMOKEUN.

e H Adbog didyvwon onuaivel oratdAn
XpOvou Kal xprjuarTog.

AuTi n u€6odog Tng didyvwong ota na-
Aadtepa ocuotuata Hrav oxeTIKA a-
TIA1}, YPYYOPN Kal acpalrg kat uropou-
oe va mpaypatonomBel kal pe aniéq
OUOKEUEQ eA€yxou. Zruepa OUwg Tou
Ta 6Aa Ta CUCTHUATA TOU AUTOKIVITOU
gxouv yivel ouvBeta, MoAUTIAOKA Kal KU-
plwg nAekTpovikd eleyxdueva, autn 1
MEBODOG av Kal uTtdpXeL oTa BACIKA NG
otddla (yiveral autéuata wg autogAey-
X0G), Oev emnapkel KAl CUPMANPWveETAl
Kal e dAAeg dladikaaieq diayvwong Kat
pe avtioTolxeg ouokeugg dldyvwong.
Kat’ apxdg éAa 1a olyxpova ouoThua-
Ta €xouv Tn duvatdTNTA TOU AUTOEAEY-
XOU 1] TNG auTodidyvwong KATL TIoU (e
Ta nahaidtepa cuotiuara ftav aduva-
Tov. AuTté onuaivel 1L uttdpxel n duva-
téNTa evroriopou TG BAGRNG and To (-
dlo 10 guotnua 1 Kartaypaen g ou-
YKEKPLUEVNG BAARNG, kat eTti TAgov av o
kataokeuaoTng "kpivel' 6Tl n Katraypa-
eeloa BAGRN elval "erukivduvn", evnue-
pwveL Tov 0dnNyS TOU QUTOKIVATOU HECW
eOIKAG evOELKTIKAG Auxviag kat autdg
elval untoxpewpévog va mndel TO AUTOKI-
VNTO YLA ETIOKEUT|. Z'QUTH TNV MepimTw-
on, n dadkaocia ddyvwong yivetal pe
TOV TIAPAKATW TPOTIO.

To autokivnTo - OUYKeKPIUéva N nAe-
KTPOVIK] Hovdada eAéyxou (0 eYkEpa-
AOG) TOU OUOTAUATOG - CUVOEETAL HECW
€1OLKNQ UTtod0oXNG amnd TOoV ETMIOKEUAOTTN
ME Hla SlayvwoTiK) ouoKeur| (armokwdt

W13



korointA BAaBwv 1 Toékep). Me autr ™
OUOKeUN] O ETIOKEUAOTNG MPropel va &
VEPYOTIOINOEL TNV autodldyvwaon Tou
CUOTNUATOG Kal va "dlaBdcel” Toug Kw-
OlkoUug BAaBwv - (ouvAbwg elval ouv-
SUaoMdG 2 €wg KAl 5 aplBuwy 1 akdua
ouvdUuaopdg aPBUWY KAl YPAUUATWV,
T.X KwOKOG 12 1) 16487 1 kKwdikég PO
104), Tou avTloTolXoUV 0OE QUYKEKPLUE-
veg BAABeg (eEaptruata) kat mou elval
ATMOBNKEUPEVOL OTN UVIUN TOU EYKEPD-
Aou. A@ouU armokwdikoromjoel Tig BAA-
Beg, emBepalwvel dTL Tipayuatikd eivat
eAatTwPatiké 1o eEAPTNUA TOU 0 KWL
KOg Tou eixe kataypapel wg PAARN otn
MVIUN TOU eYKEPAAOU KAl avTikablotd
Ta Xxahaopéva eEaptriparta. Katérmy, un-
deviCel (oRrjvel) TIg BAGBeg and TV uvry-
M Tou eyKePAAou Kal JOKIPAZEL TO au-
Tokivnto oto dpduo. Enavaraupdvel
oladikaocia eppdviong Twv KwdKWY BAa-
Bwv pe T Boribela ™G dlayVWOTIKAG
ouokeungq. Mpénel va pnv €xel kataypa-
¢el kavévag Kwdikog BAARNG, dtapopes
TIkA entavahauBdvel n dladikaoia eAEy-
xou kal emiBepaiwong g BAARNG, Ué-
XPlG dtou dev Ba kataypdpetal kavé-
vag KwdIKAG BAGRNG

BéBaia akdéua kat orjuepa dev eival e@l-
KTd va evrtormifovral 6Aeg ol BAAReG Hé-
ow NG autodldyvwong oute emiong
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uropouUv 6Aeg va kataypagouv. O &

vroropdg g BAABNG o auth Tnv me-

pintwon eivat pa ndpa oAl dUOKOAN
dladikaaia kat ouvnBwg avtiyeTwieTal

Je TNV epnelpia kal Tnv MoAU KaAn yvw-

on ™ng Aettoupyiag autwv Twv ouotn-

MATWV.

Bonbd opwg nmdpa moAU o auTég TIG

TMEPITITWOEIG AV:

1. Ynidpxel éva epwtnuatordylo oto o-
nolo gaivetal To 10TOPIKO TNG BAG-
Bng. AnAadm:

- miéte eupaviotnke n BAARN.(Hue-
pounvia , Zuxvdtnta eueaviong)

- Katw and noleg ouvonkeg (Mwg).
(Zuvbrikeg Aeltoupyiag Kivntrpaq,
ouvenkeg odrynong, Kaipdg)

— TMouU euppaviotnke to MPSOPRAN-
pa.(Mowdtnta dpduou, cUoTnua)

2. Mnopei va yivel e€opelwon oupnTw-
pdtwv TG BAABNG. AnAadn kdvo-
viag ua dladikacia, mapouotdletal
n BAGBN. M.x. Kivvtag ta kaAwdla
Hag nAe€oudag, eugavifetal n BAG-
Bn (oprvet o kvntpag)

3. Mnopel va yivel emuBeBaiwon tng BAAG-
BNg. Ankadn avtikablotwvtag 1 emt-
okeudlovTtag To eAATTWHATIKG eEAQpP-
nua n BAARN dev eppavieTal i na-
PAUEVEL.



Eioaywyikd otoixeia

NEPIAHWH ENOTHTAZ 1

ENOTHTA

e MéeETpnon, eival n oUykplon evog pey€Boug 1) uiag
katdotaong ue éva dA\o opoeld€g ueyebog 1 Ka-
Tdotaon, 1o onolo Bewpeltal otabepd , auetd-
BANTO 1) IO anAd "owoTd".

O evromoudg pag BAGRNG néoa and kamola diadikaoia PETPNOoEWV Kal EAEYXOU

A kat akéua péoa amnd v eunelpia Tou XPNoTN ) TOU enokeuaoTr], Aéyetal did-

yvwon.

H dwadikaoia Tng didyvwong Eekivd amd tnv eUeAvIoN TwV CUUMTWUATWY 1} KA-

TIolag OTTIKNG 1} NXNTIKAG €vBelENG, Kakng Aettoupyiag.

O1 petprioelg Kal 0 EAeYX0G, e TIpoKkaboplouévn oelpd ota eEapTraTa Tou ou-

oTtrpaTog eival o TPdmog e Tov omoio evromniCeal n aitia g PAARNG.

To ddypaupa porig evrormopou BAGRNG eival pia YEBOS0G yia TOV EVTOTIOUO

BAOBWV.

H Aettoupyla Twv eEaptnudtwy, Ue Tolo-a dpyavo-a, Kal TPOTIoug eEAEYXOU EAEY-

XOVTal TA OUYKEKPIUEVA €EAPTAATA, 1 CUYKPITIKA TIUY (arnoTtéAeopa PETPNONG

rou "kplvel" TeAikd av Aettoupyel 1) dev Aettoupyel To eEdptnua), eival ta Baotkd

otolxela rmou mepthapupdvel pia pebodoloyia didyvwong BAaBWV.

H duvatdtnrta evroriopou g BAGRNG and To (dlo To cloTnua Kat n Kkataypaen

NG oUYKEKPIPEVNG BAARNG AéyeTal auTodidyvwon.

To 1oTtopikd TG BAGRNG, N duvatdtnTa EOEWONG TWV CUUMTWHATWY KABWG Kal

n duvardétmnta emBepfaiwong g BAGPRNG, eival mapdyovieg mou Bonbouv Otn

owotn didyvwan tTng BAGRNG.
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EPQTHZEIZ ENOTHTAZ 1:

. 1. TiAéyetal yétpnon;
A

2. Motol eival oL okomol TNG PETPNONG TWV SLAPOPWV UEYE-
' Bwv otn Aettoupyia evdg AUTOKIVATOU;
3. Tt ovopdZetal didyvwon;
4. TMowa eival Ta otddia g ddyvwong;
5. MNota eival Ta Baaoikd atotxela rou npémnel va €xel pia pebodoloyia didyvwong;
6. Tt yvwpileTe yla To didypauua pong evromopou BAARNG;
7. Tt Aéyetal autodidyvwon;
8. Mwg yivetat n autodidyvwon;
9. Motot mapdyovteg Bonboulv oTn owoTr dlAYVWOon);
10. Nati n kaAf yvwon yla to nwg Aettoupyel éva eEdptnua Bonbd ot cwotr| did-
yvwon;
11. Tu p€nel va mepthauBdvel ouvndwg éva Lotoptkd BAARNG;
12. T yvwplilete yia Tnv eEopelwon cupmtwudtwy piag BAARNG;
13. Moot Adyol emPBdArouv tnv enBepainon wag anokwdikoroinuévng BAARNG;
14. Nati dev evromnifovtal 6Aeq ol BAdBeg amd Tnv autodldyvwon);
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OPIANA KAI 2YZKEYEZ METPHZEQN KAI EAEIXOY

reE NI K A

2.1. Eidn ka1 1310TNTEG OPYAVWV KAl CUCKEUWV

2.2. NMoAupeTpo

2.3. Opyava pérpnong Beppokpaciag kai mieong
2.4. NaApoypda¢pog

2.5. AvaAuTiiG Kauoagpinv

2.6. EI31koi TUTOI 0OpYAVWV KAl CUCKEUWV HETPNONG
2.7. Zuokeun €€6dou onpartwyv (breakout box)



Emd10KONEVO1 OTOXOL:

Me tnv oAokArjpwon autou Tou kepahaiou Ba mipénel va elote

ikavol va:

B Avayvwpilete Ta Opyava Kal TIG CUCKEUEG HETPHOEWV Kal EAEyXOu, TTIOU
XPNOIoToIoUVTal OTO 31aYyVWOTIKO EAEYXO TOU QUTOKIVATOU.

W Nepiypd@ete TNV KATAOKEUR, TN AgITOupyia, TIG 1I810TNTEG, TOV TPOMO OUV -
de0Nng Kal TN XpAoN TWV OpYAvwV Kdl CUCKEUWV HETPHOEWV.

B Ava@épeTe Ta HETPA MPOOTACIAG TWV OPYAVWYV KAl TWV OUCKEUWV OE
ouvdUAGoHO PE TOV TPOTIO AEITOUPYiaG TOU HIKPOUTTOAOYIOTH.

B MeplypdpeTe TN HOPEPN KAl TOV TPOTTO avAyvwong TV evdeifewv Twv d14-
POPWYV TUNMWV OPYAVWV KAl CUCKEUWV HETPHOEWV Kal EAEYXOU.

Il AZIoAoyeiTe TIG TIHEG TWV HETPAOEWV KAl TWV YPAPIKWV TAPACTACEWYV Yia
va KAveTe d1dyvwon Twv ouvnBiopévwv BAaBwv OTO auTokivnTo.

T'ENIKA

H pétpnon pe Tnv eupeia Tng évvola e
paviotnke wg pia avaykn tTou avepw-
mou and ta npwTta Bruata Tng avdAartu-
&ng kat g €&ENENG Tou avBpwrivou
ToNTIoMoU. MoAAd CwTikd kabnpepilvd
npoBAfjuaTa Tou avBpwrou Bprkav TN
AUon Toug pe TNV avamtuén kat BeAtiw-
Oon TWV CUOTNUATWV UETPNONG .
ZAuUepa, ou o €AeyXoq Kuplapxel oe
k&b avBpwriivn dpaotnpldra, Ta Op-
yava Kat Ta guoTrpata JeTprioswy eivat
BepeMwdn otolxe(a oTIg JOKIUEG, TNV &
pPEUVA, TIG KATAOKEUEG, TNV KABNuUePIVA
XPrion kai €Aeyxo Twv mpoidvtwy, yiati
elvalt autovénto ot dev undpxel €Aey-
X0G Xwpig METPNON. Me Tn Beauatikn
eEENMEN NG Texvoloyiag Twv opydvwv
KAl TwV CUOKEUWY HETPNONG, TIOU OQEL-
Aetat otnv avdantugn tng Plounxaviag
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KAl TIQ ATTAITHOELG TWV OTPATIWTIKWY, La-
TPIKWV Kal SIAOTNUIKWY EQAPOYWY TOU
oUyXPOVouU TIOALTIOMOU, 1 XPHOoT TWV [e-
TPrioewV €Xel enektabel orjuepa Kal otn
dldyvwon Twv BAaBwv Tou oUyxpovou
QUTOKIVATOU.

2.1. Eidn xa1 18160tntec
0PYAVWV K(1l OUCKEUWV

2.1.1. Eidn opyaGvwVv Kal CUCKEUWV
£€Tpno
Ot avaykeg Tng Kabnuepvig {wng odn-
ynoav otn yévvnaon kat v avdamtuén
Ng évvolag TWV UETPHOEWV. ZTA TIPWTA
auTokivnTta cuvavtdue POvo Unxavikd,
USPAUAKd Kal NAEKTPIKA AelToupylkd
guoTnuata, mou arartodv épyava Kat
OUOKEUEG METPNONG TWV avTtioTolXwv
peyeBwv, édnwg: Taxunta, pomn, rieon,



Tdon Kal évraon nAeKTplkoU PeUPATog.
Qg mpoidv avermBUuNING anwAelag e-
vépyelag, n Beppokpacia nailel mavote
éva TPWTAYWVIOTIKO pOAO oTa UETPOU-
peva peyeon.

And n dekaetia dpwg Tou 1970 pe ™
dlapkwg au&avduevn eloaywyn nAe-
KTPOVIKWV AEITOUPYLKWYV CUOTNUATWY
Kal Tnv pootdBela BeATiwong tng ou-
MIEPLPOPAG TOU QUTOKIVATOU, TA [e-
TpoUueva Hey€ON au&nbnkav oxedov
kataképupa. O apBudg Twv alcbnth-
pWV TIOU Xpnalgomololv Ta cuyxpova
autokivnTa yla va JeTpouv dldgopa He-
YEéln, énwg Ba eEetdooupe avalutikd
o enopevn evotnTa, PAVEPWVEL TN Pa-
ydaia av&non Tou aptBuol Twv PeTpoU-
MEVWV HEYEBWV.

Tt onuaivet duwg otnv npdén n dte&ayw-
yn uag uEtpnong Kat rotog eivat teAkd
0 POAOG Kal 0 OKOTIOG TNG UETPNONG;

e Mérpnon eival n oUykplon ulag mo-
odétNTag evdg PUOLKoU HeyEBoug e
Hla épola moadTnTa, ou €XeL opLoTel
WG Movada. To amotéAeopa autng
g olykplong elval pia aplBunTikn
Twur, dnAadi:

MoodTnTa PUOCIKOU PEYEBOUG =
Ap1OunTIKA TIHR X Movdada pérpnong

® O pdAog NG pe€Tpnong eivat o €Aey-
XO0G TOU PETPOUEVOU eYEBOUG, TIOU
yivetal e oUyKpLon TG apBUNTIKNG
TIUAG TIOU UETPNONKE, UE TNV avaple-
vOEVN 1) TUTIOTIONUEVN T and Ka-
noto mpdtuno. O é\eyxoq autdg Yi-
vetal ouvribwg pe okord tn ddyvw-
on Kat anokardortaon Twv BAABWV
Katr éxel BepameuTikd ald, TIOAAEQ
POPEG, Kal TIPOANTITIKO XaPAKTNPA.

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Ma Tig anattoUueveg UETPOELG TWV dla-
Popwv HeyebBwv 0To GUYXPOVO AUTOKE
vnTo Xpnotuoroleital éva mA\rjeog KAaot-
KWV 0pYAVWV Kal CUCKEUWV WETPNONG
Yevikiig Xxpriong, onwg:

® 10 TOAUMETPO.

® TO BepudpETPO.

® TO TIETOUETPO.

® 0 TTaAHOYPAYPOG.

Mapd\AnAa €xouv avartuxBel kal xpn-
gluorotouvtal TIoAAd eldikd dpyava Kat
OUOKEUEG METPNONG, OTWG:

¢ O avalutig kauoagpiwv.

® To OTPOBOCKOTIKG QWG XPOVIoUOU.

e O petpntiig Tou Adyou (A) Tou Kauot-
Hou pelypaTog.

e EdIkd dpyava eAéyxou Aettoupyiag
efaptnudtwy (oxfiua 2.1).

e Ta ouykpoTAMATA HUETPNONG POTMNG
Kivnmpea, eubuypduuiong kat {uyo-
oTdBULIONG TPOXWV, EAEYXOU PPEVWY,
QUOPTIOEP Kal OpYAvwV TAUTAG, &
AEyxou Kal puBbuong pwTtwv mpPofo-
A€WV KATL.

:-t.:"h'.’__ a

-, g
O SN

Zxnpa 2.1: E101kd dpyava eAEyxou tng Aer-
Toupyiag eEaptnidTwv TOU OUyXp0VoU auTo-
KIVITOU.
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Ta dpyava Kal ol CUOKEUEG UETPNONG

Ta&lvopouvtal oe dlAPopeg Katnyopleg,

avdhoya pe KAmnolo KPITHPIo, OTwG:

® Avaloyikd, dtav €Xouv OUVEXWG He-
TaBalAdpevn EveLlEN.

o Wnoiakd, étav €xouv €vdelEn peta-
BaAASuevn He UKpd Briuata.

e Emagng, dtav épxovrtal oe enagn Ue
TO PEyeBog, Tou PeTpoUv.

® Mn enma@ng, étav dev €pxovral o€ &-
aer| Je to Péyebog, Tou PeTPoUV.

e Ev3eIKTIKA, dTav €xouv €voelen, uo-
vov dtav Aettoupyouyv.

e Karaypa@ikd, étav anoturnwvouv oe
Xapti TIq peTpoulpeveg evdei&elg.

e Evepyd, étav anaitolv mnyn evép-
Yelag yia ™ Aerroupyia Toug.

® Ma6énTikd, étav dev anaitouv Ty &
vépyelag yla tn Aettoupyia toug.

TéNog, wg mpog TNV apxn Aettoupyiag
Toug, Ta dpyava dlakpivovral oe:
NAEKTPOPAYVNTIKA, EMAYWYIKA, HNXavi-
K4, Bepuikd, NAEKTPOXNUIKE, QWTEWVA
Kal opyava AANwv eBIKWY KATNyopLwy
TL.X. TTAALOYPAQOL.

2.1.2. 1816TNTEC OpYaAVWV Kal
OUOKEWV HETPNONG

Kd&be popd mou kdvoupe a pétpnon,
KATOARYOUE O€ |la aplBUNTIKY] TLUY Yia
TO MeTpoUpevo pEyeBog, Tou Aéyetal
perpoupevn TipA Xy H tipn aut) ouvn-
Bwg dlapépel and TNV MPAYHATIKH TIMA
X Tou peyé€boug. H armdkhon peta&u
TPAYMATIKAG Kal YeTpolpevng TUAG i
val To améAuto o@daApa tg HETPNONG.
lMa va eivar éuwg ouykpiolpa duo dia-
POPETIKA amndAuta oPdAuata, TEEMeL
va yivel avaywyr Twv oQaiudtwv wg

20 0

TEOG TNV TIPAYMATIKY TIUN TWV UETPOU-
pevwv peyebwv. Me tov Tpdmo autd opi-
{eTalL TO OXETIKGO OPAApa TG METPNONG
Kal ekppdaletal o MoooaTd %, dnAadn:

ZXETIKO opAApa pérpnong :

=X_-X, =
3% = T F  x100

1L

To o@dAupa mou kdavel éva dpyavo ug-
TpNnong eival évag onuavtikog napdyo-
vtag a&lorotiag Kal eurotoouvng o
peTpoUpevn Tiun. MNa v KAAuYn Suwg
TWV avaykwv pag os épyava PeTpnong,
elvat anapaitto va yvwpifoupe kat A\
Aeq BOTNTEG TWV OPYAVWV KAl Ou-
OKEUWV PETPNONG Yla va priopolpe va
KAvoupe TIG KAAUTEPEG EMIAOYEG ayo-
pdg.

Tétoleg 1810TNTEG TWV OPYAVWV KAl OU-
OKEUWV PETpNnong eivat;

® n kKAdon (G) Tou opydvou

KAdon Aéyetal TO PEYAAUTEPO OXETIKO
o@AAua mou eival duvatdv va mapou-
oldoel éva épyavo oUPPWva e ToV Ka-
Taokeuaotr Tou otoug 20 oC, wg TPog
To péyloto (TéAog) NG KAipakdg Tou,
dnhadn:

KAdon opydvou :

max =Xy - X, = < 100

G%=
XTéAoq KAipakag

Ta épyava Tou gunopiou eivat dlebvwg
Ta&lvounuéva oe evvéa KAAOELg, OMwWG
¢aiveral orov napakdtw mivaka 2.1. H
kAdon ouvibwg avaypdeetal mavw



‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

MINAKAZ 2.1:
KANAZEIZX OPIrANS2N METPHXIHZXZ

(G %)

0.05 0.1 0.2 0.3

0.5 1

1.5 2.5 5

otnv KAipaka Tou opydvou wg aplBudg
m.Xx 1 kat mpopavwg, 6co HKpdTEPN &l-
vat n KAdon téco kaAUTepo elval To op -
yavo.

e H akpipela (A) kat n emavaAnyipé-
mrta (R) Tou opydvou

Jxnpa 2.2: AxpiBela kal ermavainyiuétnra
TOU 0pYAvoU.

Av pavtaoctoUpe, 6Tl n yétpnon eivat é-
vag otdxog, Onwg ¢aivetal oto oxAiua
2.2, 161e aKpiBela Aéyetal n Hikpn and-
kAlon and to otdxo. ‘Etol n akpiBela e
val To avtiotpopo Tou OXeTIKOU OPAA-
patog: A =1/0.

EnavaAnyudtnrta eivat n ikavétnta tou
opydvou va deixvel nepimou v Bla Ti-
uA HETPNONG, 60 POPEG KAL AV LETPN)-
ogoupe To dlo péyebog, doxeta av n pe-
Tpouuevn TIUY eival kovtd otov otdXo
NG HETPNONG.

* H eguaiobnoia (S) Tou opydvou

EualoBnoia evdég opydvou Aéyetal to
rnnAiko Tng peTaBoAng Tng €€6dou Tou
opydvou wg TPEOG MIa [IKPY HMETABOAN
NG e106d0ou Tou. H petaBoAr autr Bew-
peital 6Tt yivetal and kdnola 6€on 1oop-
portiag kat B€Rala yivetatl avtiAnrm uo-
vo arné dpyava, rou €xouv oAU peydAn
eualodnaoia.

e O Badudg avdiluong TnG KAipakag
Tou opydavou (r)

Eicodog X

)

/\ R
&)

T.X Tdon, pelua,
niieon

Eualotnoia
‘EE0d0G Y

-

dy
dX

andkAlon Ba)\évdq

Jxnpa 2.3; Evaiobnoia tou opydvou.
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Jxnpa 2.4: Avdivon xAijiakag p€rpnong.

H kataokeuaoTikr duvatdtnta dlaxwpl-
ouoU Twv evdei&ewv TG KAlpakag oe p-
Kpdtepeg utodlalpéoelg, mou Bonbdel
otn peiwon Tou opdiuarog pérpnong,
KaBopllel To Babud avdiuong tng KAi-
pakag (oxAua 2.4).

2.1.3. NpooTacia opyavwv kai
OUOKEUWV PETPNONG

Ta épyava Kal oL CUCKEUEG PJETPNoNG a-
rnoteAoUvtal and euaiodBnTa nAekTpikd
Kal NAEKTPOVIKA KUKAWUATA (e aroTé-
Aeopa va KwvduveUouv va KATaoTpa-
QoUv Katd Tn OoTlyu Ing ouvdeomqg
TOUG OTO KUKAwMA, aAAdG Kal KaTtd TN
dldpkela g P€tpnong. ‘Etol eival ana-

paito va yvwpiloupe kal va akoAou-
Bouue Ta pétpa npooraciag Twv opyd-
VOV KAl TWV CUOKEUWY pETpnong. Ektég
ard Ta yevikd pétpa mpootaociag, mou
avagépovtal o KATw, yia kdbe dpyavo
1} ouokeun] urtdpxouv kat 18IKa pétpa
npootaoiag, Ta omnola npénel va yvwpi-
Coupe miplv and tn xprjon toug diapdlo-
vtag 1o BIRBAIO TOU KATAOKEUAOTH TOUG.

Mevikd pétpa mpootaciag opydvwv kat

OUCKEUWV WETPNONG:

e Baoikn npolindbean pérpnong eival
n emAoyn Tou cwotoUu TUTIoU opyd-
VOU Kal TNG KAatdAANANg kAlpakag pé-
TPNong. To mpdBANuUa autd supavi-
Cetal ouxvd ota moAulpetpa (oxnua
2.5), drou €xovtag emiéEel To dpya-
VO TL.X WG QUMEPOUETPO, ETLXELPOULE
va PeTprjooupe éva dLaPOPETIKS LE-
veBog. Ocov apopd tnv Aoy KA(-
Makag KaAd eival va Eekivape tn pé-
TPNON KE TN HeyaAUtepn duvatr| KAL-
paka, av e yvwpiloupe riepinou v
T4EN TOU Mpog MéTPNnOoNn Meyéboug.
EAEyxoupe TENOG Kal TN OUVOECO-
Aoyla Tou opydvou.

I mA DC

1
<> D

@1a VoG
600 Vmax |
mA  COM

Jxnpa 2.5: EmAoyn tumou, kAjnakag kal ouvoeoioloyia opydvou.
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® Agv eTXelPOUE TIOTE VA UETPHOOUE

peYEDN, Tou Eemepvouv Og TIYY TO
pEyloTo NG KA{puakag evég opydvou
) OUOKEUNG UéTPNONgG.

‘Onwg kdBe NAekTPIKS KUKAWA, £TCL
Kal Ta dpyava 1} ol CUOKEUEG PETPN-
ang Tou TePLEXOUV NAEKTPIKA 1] nAe-
KTPOVIKA KUKAWHATA Tdvta nmpooTta-
Tevovtal amnd peydAa peluata Ue Ka-
TAMNAeG TNKTEG aopdAeleg 1 TN-
KToUG OUVOEOTUOUG KAl AoPaAELOdLO-
kémteg MUIKPYG avtiotaong. Ta yYn-
PlaKd dpyava ouvribwg éxouv auto-
npootacia and BpaxukUkAwua.
Mplv avTikataoTrjooupue oTo dpyavo
Hia kapévn acpdiela r oUvOECUO Kal
TPV EMAVAPEPOUIE TOV ACPANELO-
OlakdTTn otn B€on Tou, TIPETEL VA &-
vrorniooupye Kal va 3lopbwaooue To
MPOBANUA TOU KUKAWPATOG OTO O-
nolo yivetral n pérpnon.

‘Otav éva dpyavo 1} CUOKeUr| HETPN-
ong napeuBdaiAetal oto PeTPOoUUEVO
KUKAwQa, TdTE N oUvdeoN Kal 1 aro-
ouvdeon Tou Yyivovral mdvrote e
pocwpLvr dlakorr TNg MNyAng TPo-
¢odo0oi{ag Tou KUKAWMATOG.

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

e [lpénel va amogelyetal n Tuxaia
BPAXUKUKAWON TWV AKPOJEKTWV UE-
TPNONG, énwg delxvel To oxAua 2.6,
ylati To BpaxukUkAwua autd TpoKa-
Ael peydhn évtaon pelpatog Kat
BAGRN 6x1 pévo ato dpyavo alAd kat
OTO MIKPOUTIOAOYLOTY] TOU QUTOKLVY|-
TOu.

Xpeldletal Blaitepn mpoogoxn Katd tn

oUvdean TOU TIOANUMETPOU Ot aKPODE-

KTEQ alodnTApwy, PeAé KAM, Tou Bpk

okovtat ge Tdon tnv omoia B€Aoupe va

HETPY)OOULLE.

® Ta épyava Kal oL CUOKEUEG PLETPNONG
npémnel va npoatartevovtal and dla-
popeg eEwTeplkég emdpPACel TOU
nepBAAOVTOG TNG PETPNONG, OTWG:
E€va NAekTpLKA Kal payvnTikda nedia,
uynArf Bepuokpacia, mieon, B66pu-
Bog, TAAAVTWOELG Kal OTaTIKOG NAe-
KTPLOMAG.

® >& OUOKEUEG Tou TpogodoTouvTal a-
1o TNV NAEKTPIKN eykatdotaon evég
XWpou, eAéyxoupe mndvta tnv tdon
Tpopodociag Tou JIKTUOU Kal TOV
puBLOTIKO emAoyEa TAONG TOU e-
Taoxnuatiotrh Tpopodoaoiag TNg ou-
OKeUNg, OTwg oTo oxnua 2.7.

220

011 00
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=

2ixnipa 2.6: BoaxukUkAwon akpoOeKTWY.

2xnpa 2.7: Pubuion tou emAoyéa tdong
100Q0300Ia¢ TNG CUOKEUNG.
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2.2. IlIoAunetpo

‘Eva moAUueTpo Xpnoldornoleital ya va
KAVEL HETPNOELG NAEKTPIKWY HEYEBWY, O-
nwg eivat n p€rpnon ouvexoug (DC) kat
evalaooduevng (AC) tdong, n Hétprnt
on ouvexoug Kat evalhaocoduevou pel-
MaTOg Kat 1 wuikA avtiotaon. Ovoudle-
Tal moAUueTpo ylati ouvdudlel TIG Aetk
Toupyleg Tou BOATOPETPOU, TOU aume-
POMETPOU KAl TOU WHOMETPOU. Ta me-
plocdtepa TOAUMETPA SLABETOUV OUWG
Kat dN\eg xpriolleg Aettoupyieg, émwg
elval o éAeyxog d18dou Kal 0 NXNTIKAG &-
AEYX0Q ouvéxelag evog aywyou.
Yndpxouv duo Katnyopieq mOAUpE-
Tpwv.Ta avaloylkd moAUlETpa Tou Xa-
paktnpiCovtat arnd tn PeAdva €vdelEng,
Kal Ta Ynelakd moAUpeTpa Twv omoiwy
n évdelén dlaBdletal o pia 06évn. Ztnv
enduevn mnapdypago 6a eEnyrjooupe
nwg Aettoupyel éva avaloyikd katl mwg
gva Ynoplakd épyavo.

2.2.1. AciToupyia avaloyikwv Kai
Ynpiakwv opyavwv

e To avaloyiké moAUPETpO

To avaloyiké ToAUPETPO eival ouolaaTl-
KA évag petpnTtrg ouvexouq peluatog.
Xpnowuorotel €va  pnxaviopd Kivnrou
nnviou, ou @aivetat oTo oxnua 2.8. O
NAEKTPOMAYVNTIKOG AUTOGQ UNXAVIONOG
Aettoupyel wg €ENgG:

‘Eva minvio, mou eival TuAtypévo ndvw oe
éva ehappl MePLOTPEPOUEVO KvNTO
nAaiolo, Bpioketal Y€oa Oe OPOYEVEQ
HayvnTIkG Tedio evdg HOVILOU PHayvATh.
To mnvio ouvdéetal ev oelpd OTO Me-
TpoUuevo KUKAwUA Kal | ouvdeor Tou
yvivetat pe 1 BorBela duo HAAAKWV
omnelpoeldwv ehatnpiwy, evw ndvw otov
d&ova tou kivnTou mAaiciou Bploketal
otepewUEvn Kat n Behdva €vdelEng mou
Kiveitat mdvw otnv KAipaka pétpnong.
‘Otav 10 Tnvio dlappéetal and nAekTpL-
KO pelupa, avantuooovTtal MAvw OToug

16vIOG
ayviimg,
vnTé mept-
TPEPOEVO
Aaioto,
nvio,
MEPOEIdES
Aatriplo,
eAOva
VOELENG.

OmeMadqQ XT =
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Jixnpa 2.8: Avaloyikd moAupeT 0 KIvnToU mnviou.



Katakdpupoug aywyoug Tou Tinviou du-
vdapelg Laplace, eneldn ol aywyol 1ou
dlappéovtal and pevua Bplokovral ué-
oa og Povipgo payvntikd medio. To &
Bpolopa Twv OSuvduewv Laplace dn-
Hloupyel poT mepLOTPOPNG, TIOU ava-
YKAZel TO KivnTd TeploTpepOuevo mAai-
olo pe tov dEovd tou Kkat tn Behdva Ev-
delEng va meplotpagolv avaloya e
TNV évtaon Tou pelUaTog, TTou dlappEet
To mnvio. To Kivnté cuotnua toopporel
pe Tn BoriBela Twv dUO OTELPOEDWY &
Aatnpiwv.

O pnxaviopég Kivntou mmviou xpnotpo-
nolel €tol Ta nAekTpouayvnTikd anote-
Aéopata Tou NAeKTplKoU pelpaTog yia
va JeTprioel To pelja, Tou dlappEel TIg
onelpeg Tou mMnviou. Me katdAAnAa Ku-
KAWPATA priopoUpe va PETPYOOULE e
Tov (B0 unxavioud oxupd pelpata Kat
Tdoelg ouvexoUq Kal evaAAaoOouEVoU
pellaTog, Kabwg Kal WHIKEG avTloTd-
oelq.

* Wneiako moAUpeTpO

To Ynelaksd nmoAUUeTPo elval ouclaoTikd
évag ouykpltig Tdoewv KAl XENOLJo-
nolel éva oAokAnpwuévo KUKAwPa ouU-
YKplong tdoewv (D), mou eival yvwotd

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

WG TeEAEOTIKAG evioxuTtig, onwg paive-
TaL oto oxAua 2.9.

‘Eva Tunua g petpoluevng taong Uy,
ouykplveTal e Ja yvwaotn mploveTn Td-
on U, mou napdyet to idlo To dépyavo.
‘Ooo xpdévo t dapkel n olykplon, ot
TtaApol and tn YEVVATPLA TETPAYWVIKWV
naAuwv (F) mepvolv and to Tpaviiotop
(T) kat otn guvéxela kataypdpovtal e
N Bonbela evég kataxwpntr - adpot
oTN - KwdlKoronTy (2).

MOALG N Ty TG TplovwTrg Tdong Yivel
{on pe v TR g dyvwotng Tdong,
dnAadn Us = U,, To Tpaviiotop (T) da-
KOTITEL TO TEPACUA TWV TETPAYWVIKWOV
TaApwyV. O aplBudg Twv MAAUWY TIoU Tié-
pacav oTo Xpovo t4 elvat avdloyog tTng
dyvwotng 1dong Uy. Me tov Tpdmo autd
0 aplBudg Twv

TMaAPWV KwdlkoToleTal kat epgavidetat
otnv 086vn wg tdon Uy.

O avahoyikég - Ynelakdg PetatTpomnéag
xpnowomnolel €10l To KUKAWPA evdg ou-
YKPITA TAoMG yla va UETPrioel TNV Ayvw-
01N Tdon 1ou epapudleTal oe pia and Tig
€10630ug Tou. Me KatdA\AnAa KUKAwUata
HropoUpe va PETPTIOOULE e ToV (Blo e-
Tarporéa .oxupd peduata Kat TAoelg ou-
vexoUuq kat evaA\aooopE€vou pelaTog,
KaBwg Kal WHIKEG AVTIOTACELG.

D

1\‘."

Ux
Us

ABERE
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G T 1

Zxnpa 2.9 : Avaloyikog - wn@lakog HETATOONEAC WNEIAKOU 0QYAVOU.
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2.2.2, MeTprioEeiq PE TOAUPETPO

O unxavioudg kivntou mnviou Tou €xouv
Ta avaloyIKA oAUETPA, HETPA puovov a-
oBevikd ouvexn (DC) peluara pe Yeylom
Tu 1 mA, agou otabepry duvaun
Laplace avarrtooetal HOVO OTO OUVEXEQ
pelua. MNa va perpriooupe peyaAltepa
peluata Xpnotuoroloupe dlalpeteq peu-
MaTog e MKPEG avTloTdoelg Bpaxuku-
KAWONG, METPWVTAG OTO UNXAVIOUS KIvn-
ToU nnviou pévov éva TIooooTd Tou Kupi-
WG PEUNATOG Kal BABUOVOUWVTAG TNV KAL-
MaKa og KaTAAMNAEG UTTOSLALPETELG.

lMa ™ pé€rpnon TAoswv PETATPETOUUE
TIG Tdoelg oe peluata e Tn XPHon Ka-
TAMNAWY QVTIOTACEWV CUUPWVA [E TOV
vouo tTou Ohm, énwg @aiveral oto na-
pakdtw oxriua 2.10.

MNa ™ pérpnon avriotdoewv PETPALE
ndA\L To pelpa ToU pokaAeital oe éva
KUKAwa, yvwpifovtag 6Tl 1o pelua el
val avtiotpdpwg avaloyo Tpog TNV o
vtioTaon, dnAadn pia peydAn avrtiotaon
Ba npokaAéoel éva Kkpd peldua oto KU-

KAwpa. TéNoG yla Tn HETpnon evaliao-
OOMEVWV PEUMATWY KAl TACEWV XPNOL-
portoloUvtal avopBwTIkEG SLATAEELG.
Mapduola KukAwuata cuvduddovtal Kat
e TOV avaloyiko - UN@LaKO HETATPOTIE-
a 1dong o omoiog PETPA HOVO UIKPEG
ouvexelg (DC) tdoelg, eneldr] XpnoLuo-
rotel €va OAOKANPWHEVO KUKAWPA oU-
YKplong tdong. Ta avaloylkd kat yn-
PLaKA TIOAUPETPA, OTIWG AUTd Tou OXH-
patog 2.11, éxouv TIOAEQ £PAPOYEQ
o€ HETPNOEIG NAEKTPIKWY AAAG Kal nAe-
KTPOVIKWV KUKAWUATWY TOU QUTOKLVH-
Tou. Ta avahoylkd xpnoluorolouvtal
Kupilwg étav pag evdlagépel n avixveu-
on evog pey€boug, evw Ta Ynolakd &
Tav pag evolapépel e akpifeta kat n TL-
M1} HETPNONG TOU peyEBoug.

Ma ™ p€rpnon evég peyéboug e TIoAU-
HETPO YiveTal mpwTa 1 eMAOYY TOU Ow-
otoU TUMouU opydvou Kal TNG KATAAAN-
ANG KAlpakag pétpnong. In OUuVEXelq,
yivetal n olvdeon Twv BUoPdTWV TWV
dUO aKPOJEKTWY EAEYXOU OTOUG KATAA-

AKPOOEKTEG
eAéyxou

Erhoyéag

OFF t Ry= 0,5KQ

R,=999,5 K1
1000V & L F
100V R-= 995 KQ
—(
o—{ ]
1OV R;= 935K0
1V & { }

Jxnpa 2.10:; KixAopa pétpnong tdoewv e emAoyn kAijiakag.
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AnAoug umnodoxelg yelwong (uaupo) kat
V, A, Q (kOkKIvo), KOBWG Kal N Y€Tpnon,
avaloya pe To €ldog Tou pHeyEBoug UE-
TENONG KAl TNV evepyorioinon dlapopwv
AEITOUPYLWV TL.X. auTtéuatn alAayr] kKA{ua-
Kag. Ze KABe meplmTtwon nMpoogxouue &
TOL, WOoTe T SAKTUAG pag va pnv €pbouv
o€ eMaYn] e TOUG aKPOJIEKTEG EAEYXOU.

‘Opyava kat OUCKEUESG UETPHIOEWY Kal EAEYXOU

2ixnpa 2.11: Avaloyixé kal wnelako MOAULETPO.

AkoAouBouUv ueplkd mapadelypata pe-
TPAOEWV € TIOAULIETPO.

e Métpnon Tdong e MOAUUETPO

H pétpnon 1dong pe nmoAlpeTpo yivetal
ouvdEovTag TO BOATOUETPO TOU TTIOAULE-
Tpou ndvtote mapdAAnAa mpog TN Je-
TpoUpevn tdon (oxnua 2.12).

Movddeqg pérpnong téong
1V = 1 Volt (BoAT)
1mV =103V

Jxnpa 2.12: Metpnon tdong prnarapiac e moAvueTpo.
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Ektdg and tn pé€tpnon 1dong Ing una-
Tapiag, d\Aeg petprioelg tdong Ue no
AUpetpo yivovtal otov evaAAakTipa, oe
alontpeg, peAé, owAnvoeldeiq BaABE
Oeq, PUBULOTEG, KIvNTNPEG Kal oe AAAa
evoldpeoa anuela NAEKTPLIKWV Kal nAe-
KTPOVIKWV KUKAWUATWY. Katd tn pétprn
on uag evalhaocoduevng Tdong To To-
AUpeTpo delxvel MAvTa TNV evepyod TN
g tdong.

e Métpnon évraong peuPaAToq e To-

AUPETPO 1] eNMaAywYIKO AUTEPOUETPO
H pétpnon évraong peduatoq e ToAU-
METPO YiveTal ouvdéovtag To aunepOple-
TPO TOU TIOAUMETPOU TIAVTOTE ev oelpd
010 KUKAwpa. Otav duwg 1o pedua e
val peyaikutepo and 10 A rj étav dev &i-
vat duvatr n SlakoT TOU KUKAWMATOG
yla TNV TapeUBoOAr] ToU auMeEPOUETPOU,
Xpnotuorole(tal To eldlkO eMaywytlkd a-
MIEPOUETPO e TOoMida avt( ylia akpo-
Oékteq eAéyxou. O aywydg aykahidle-
Tal and tnv aurnepoTounida, énwg det-
XVeEL TO oxAua 2.13, kat To épyavo pe-

xnpa 2.13; AunepdlueTpo Ie ENAYWYIKN
Toiumida pgtpnong.

TPAEL TNV TAON TIoU eNAYETAL OTNV QTE-
potowunida amnd to peUua Tou aywyou.
H enaydépevn tdon petatpénetal Uote-
pa oe évraon peluarog.

H pétrpnon g évraong tou peluatog
pe aumepdueTpo TOWMidag epapudle-
TaL otn PETPNON Tou PelpAToqg ekkivn-
ONgG TOU KIvNTAPa yla Tov EAeyX0 ToU ek-
KivntA (uiCa), otn pétpnon tou pedua-
TOg POpPTIONG TNG Mnatapiag and tov e-
VOAGKTAPA 1 TN Yevwnitpla @opTiong
KAl OTn PMETPENOT TOU PeUATOG avApAe-
&ng otoug ava@Aektpeqg (Uroud).

Movddeq pétpnong évraong peupatog:
1 A = 1 Ampere (AUNEP)
1mA=103A

KaAWdLo eE630u
evalakmMpa

0.5 mA AC

18
= B

‘.mﬁ. vie (O

GO0 Vinax

T@ma  com

Jxnpa 2.14: Metpnon pevduarog diappong tng 01050uU Tou evarlaxkripa.
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2TIG TIEPIMTWOELG, OTOU TO aumnepOLe-
TPO TapeUPBANETAL OTO KUKAWUA, OTIWG
n HéTpnon Tou pelpaTog dlapporig g
d16dou Tou evAAAKTAPA, TIOU ¢aivetal
oTo oxNua 2.14, n olvdeon TOU AUTEPO-
pé€Tpou yivetal mdvrta pe dlakormj Tou
KUKAWMATOG, UoTtepa and aroouvdeaon
NG TMNYNG eVEPYELAG TOU KUKAWUATOG
(urtatapia).

e MéEtpnon avrioTaong Kal ouveéxelag
aywyou pe ToAUUETPO
H pé€tpnon wulkAg avtiotaong pe noAu-
MeTpo yivetal, ouvdgovtag To WHOUETPO
TOU TOAUMETPOU OTa dKpa TnG avtioTa-
ong tng ornoiag B€Aoupe va pPeTprigoupe
TV TWn. Ze KABe Jduwg mepimtwon,
ppovTtiCoupue mplv and tn uérpnon va &-
XOUE amoguvdEael TNV TINyr eVEPYELAQ
TOU KUKAWUATOG KAl va €X0OUE EKPOPTI-
O€lL TOUG TIUKVWTEG, TIou Bplokovtal ouv-
dedepévol aTo KUKAwUA. AKOUN Tpocs-
XOUUE PNnwg n avtiotaon eivat ouvde-

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

depévn ev Tapar\NAw pe ANAeg avTl-
otdoelg Tou (510U KUKAWUATOG.

270 mapakdtw oxnua 2.15 ¢aiveral n
METPNON TNG WMIKNAG avriotaong Tou
MPWTeUOVTOG TUAlypaTog Tou mnviou a-
vapAegng. H T pag téroag pétTpn-
ong mpé€nel va elvat and dekdta Tou
Ohm péxpt Ailya Ohms. ‘Opota n TiuA ué-
TPNONG TNG WHIKAG avtiotaong tou deu-
TepelovTog TUAlypatog Tou rnviou avé-
PAeENG mpénel va eival nepinou 8 - 10
KQ 1 Aiyo neploodtepo.

Ektdg and t Y€rpnon g WHIKAG avti-
0TaoNG TWV TUNYUATWY Tou Tnviou avd-
PAeENG, peTpdue ouviBwg pe TIoAUuE-
TPO KAl TIG§ AVTIOTACELG TWV TUNYUATWV
KlvNTMpwv, TwV mnviov peA€ Kal owAn-
voelldwv BaArBidwv, TI§ avTloTAoelg e-
EQPTNUATWY NAEKTPLKWY KAl NAEKTPOVL
KOV KUKAWUATWV aAAd Kat TI§ avtiotd-
O€lg TwV Bepuavinpwy.

Mapduola e TN PETPNON WKWV avTl-
otdoewv yivetal kat o \eyxXog Ouvé-

@I0A VIO
. 600 YVmax
@nr com

Movddeqg p€Tpnong avtioTaong:
1Q = 10hm (Qu)
1mQ=103Q
KQ=103Q

Jxnpa 2.15: Metpnon tng wlIKNG QvrioTaong ToU IpwTeUoVTog TUAyIQTOog TOU Inviou

avdpAeéng.

M 29



XELaG TNG NAEKTPLKAG AYWYIUOTNTAG UE-
Ta&U duo onueiwv KUKAWPATOG. EmmAé-
yetal n Aettoupyia tou BopPnTn, 0 orol-
0G eKTEUMEL éva NXNTIKO onua, av n a-
vtiotaon petagl twv duo onpeiwv eival
péExpPL 210 Ohmes.

e 'EAeyX0G NAEKTPOVIKWV €EapTnua-
TWV

Me éva moAUueTpo propel akdéun va yi-

vel é\eyxoq d1édwv avdépbwong, Tpavd-

otop enanq Kat AAAwV NAEKTPOVIKWY

eEapudTwy, apou MPWTA CUUBOUAEU-

ToUpe TIG odnyleq Tou KaTtaokeuaoth

2.3. Opyava pétrpnong
Oeppoxpaociac Kal mieonc

H 6epuokpacia kal n nieon eivat duo pe-
Y€6n, Tou xapaktnpifouv tn Aettoupyia
TTOAWV CUOTNUATWY TOU QUTOKLVATOU.
MNwpl(Covtag KAmolog TIG KAVOVIKEG Ti-
HEQ Toug ota dldpopa AelToupylkd ou-
otuara, propel va Bydiel moAltipa
guunepdopata ya tn ddyvwon BAa-
Bwv. OLTIHEGg TNG Bepuokpaciag kat Tng
nleong Twv BaAduwv kadong yla rmapd-
delyua, onwg ¢aivovtal kat oto oxAiua
2.16, pag mnpogopolv yla tnv katavd-
Awon Tou Kauaiupou, Tnv andédoon aA\d
KAl TIG EKTTOUTEG PUTIWV TOU KIvNTHPA.

TOU TIOAUMETPOU.
1 ‘

¥

EIZAFQrH SYMMIESH ANAG®AE=H E=ArQrH
Mie o
on l{‘\ m
o0 5wg 30 m
3 s2m) oo
T ~\ ©epuokpacia o E
m L 2; \ e =
= r / S E
o ph gl o
5 4 o
i - . - -
360 _18D ] 180 260

©éon orpopalopdpou dEova wg TPOG TO AvVw VEKPO onpeio

Jxnpa 2.16:; Metafoln mieong kai Bepuoxkpaociac oto 6dAapo kavong evog TETPAXP0VOU
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lMa ™ pérpnon tng Bepuokpaciag kat
ng mieong oe dldpopa cuoTAUaTa Tou
AUTOKLVATOU Xpnotporololvtal amnid
aAAd kat ouvbeta dpyava pérpnong, oe
TMOAU peydAn moikiAia. H olyxpovn Te-
Xvoloyia €xel mpoxwpnoeL kalL o epap-
poyég OUOKOAWV WETPHOEWY, €XOVTIaAG
w¢g oTdXO0 TN Peiwon Tou xpdvou PeETpn-
ong Kkat Tnv au&non g akpifelag otig
petpoupeveg TIUEQ. Ol OwOoTéQ METPN-
oelg eEaptwvTal Kupiwg and toug at-
obntpeg ou Ba yvwpioouue oe emnod-
pevn evdénTa, Kal TIg pebddoug mou &
¢apuélovral otn Pérpnon.

2.3.1. Opyava pérpnong
feppokpagiag

lMa ) p€tpnon ng Bepuokpaciag Twv
OWHATWVY XpnoluoTomnke To pavoue-
VO NG SlaoToAAG 0 oUVBUACUO e TNV
aUEnon Tou OYKOoU TwV CWUATWY OE OTe-
ped, uypn Kal agpla katdotaon. Apyo-
TePQ, N METABOA NG avriotaong Twv
owudtwv Ue Tn Bepuokpacia kal To
BepUONAEKTPIKG PaAIVOUEVO XPNOLULOTION-
Aonkav yia tnv akpry Pérpnon tng
BepuoKpaciag Kal TNV Kataokeur yn-
QLOKWV BepUOPETPWY. ZTN oUyXpPovn &
nox Ouwg, N TaxutnTa Kat n akpiBela
NG METPNONG AUTAG ETIITUYXAVETAL UE
N XPHon Twv BepUOUETPWY UTEPUBPWY
AKTIVWV.

® OepudpeTpa 31a0TOAAG (SLUETAAAL-
k& kat av&nong dykou)
H alu&non tou déykou oe oteped, uypd
KAl aépla owparta avdloya pe tn Bep-
pokpaoia arotehel Tnv apxf NG Aet-
Toupyiag Twv BeplUoPETPWY JLACTOANG.
Edikd yla Ta oteped cwpata, énwg &i-
val Ta neplogdtepa YETANA, N avgnon

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Jxnpa 2.17: Mipetallixé Bepuduetpo.

Tou OyKou pe Tnv au&non tng Beppo-
Kpaoiag petatp€metal kat oe auvgnon
urikouqg. H dtapopetikn au&non Tou Un-
KOUG JUO JlaPOPETIKWY HETANWY, TIOU
BpiokovtalL oe otevr) enagr ueta&u
Toug, peTatpénetal oe kAapyn. H 1d€a
autn arnotelel TNV apxn NG Aettoupyi-
ag Twv OIUETAANKWY BePUOUETPWV
(oxnua 2.17).

Ta dyetalikd Bepudpetpa eival avbe-
KTIK4, JE TiEPLOX METPNONG amd Toug
-40 uéxpl kat 550 °C. To peyaAutepo
MelovEKTNUA Toug eival o TIoAU peydhog
XpOvog nou arnaltetat yia T Ayn wag
METPNONG.

Ta BepudpeTpa pe udpdpyupo dev xpPn-
glgoroloUvTal o€ UETPYOELG TOU AUTOKL
viiTou, ylati eival eBpaucta. Avtibeta,
Bepuduetpa e d1acTOAl aegpiwv Bpi-
OKouv epapuoyn, ylati eival edxpnota,
gxouv peydin avdhuon kA{dakag kat n
&vdelfr) Toug BplokeTtal pakpud and To
onueio pérpnong.

o Wnolakd OgppdpeTpa (LETAANIKNG
avtiotaong kal Beppiotop)

H petaBolr Tng avtiotaong tTwv YETAN-

Awv pe Tn Beppokpacia, OTwg Tou Aeu-

KOxpUOoOUu KalL Tou Vikehiou, amoteAel

NV apxn Tng Aettoupyiag tTwv Ynoela-

KWV Bepuopétpwy. MNapduola petaBoAn

il 31



Jixnpa 2.18: ¥noiaké Bepuduetpo.

avtioraong mapoucldfouv Kal oL Npia-
Ywyol, pue T dlapopd Tl 0TOUG NKLaYw-
youg n avtiotaon autn Pelwvetal Ye I
au&non tng Bepuokpaciag, evw ata ué-
TaAa au&dvetal. O nuaywyol autol ef-
val yvwotol kal pe Tnv ovopaocia Beppi-
OTOpP. 2TNn OUVvEXeld, N METABOAR avti-
gTaong petatpénetal og Taon pe  Bo-
nbela yepupwv. Ta Ynoelakd Bepudue-
Tpa énwg autd Tou oxnparog 2.18, eivat
avBekTIKd, €xouv apKeTd ypriyopn amné
KPLON Kal Teploxr] Hétpnong amd Toug
-40 uéxpl kat 800 °C.

® OepuOMETPa UTTEPUOPWYV AKTIVWV
Ta teAeutaia xpdvia, n xprion Twv dep-
MOUETPWY HE UTIEPUBPEG akTiveg (OXN)-
pa 2.19) Bpiokel mdpa TOANEG epappo-
v&g, ylati n taxutnta uérpnong, nou ek
val tepinou 1 deutepdAernTo arld kal n
MeYyAAn akpiBela, Tou €xouv Ta dpyava
autd, Ta Kavel oxeddv Hovadikd.

H aMayr Tng Bepuokpaciag evdg ow-
MaTog pokahel LETABOAN Kal OTO XPW-
Ma Tou. Ze TIOAEG xaAuBoupyieg Eurmel
pol texviteq Bplokouv akplBwg tn Oep-
pokpaoia moANwv peTdMwv amd To
Xpwua Ttoug. H peA€Tn Tou pAouatog
TV UePUBpWV akTivwyv otn nepintwon
autn arotelel TNV apxrn TnNg Aettoupyi-
ag Twv BepUoUETPWY UE UTIEPUBPEG a-
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Jxnpa 2.19: Metpnon tng Bepuokpaociag e
BepudueTPo UIEPUBOWV AKTIVOV.

KTlveg, TIou éxouv meploxn METpnong a-
né Toug -20 péxpt kat 1000 °C.

Ta neploodtepa Bepuduetpa sival Bab-
poAoynuéva pe duo KA(akeg, agou yia

™ METPNON TG Beppokpaaciag XpPnotuo-
nolouvtal Kupiwg:

¢ H yvwot pag kAipaka Kehoiou CC)
Kal
® H kAipaka ®apevdit (°F).

" . C 5

eTATPOMN: F.32 9
H pé€rpnon tng Bepuokpaciag, pe 6-
nolov TPdmo kat av yiverai, pnopel va
dwaoel TTOAUTIUEG TIANPOPOPIEG, N OWOTH
epunvela Twv onoiwv, priopel va odnyn-
oel og dIAyvwon onuaviikwy BAaBwv
TOU aUTOKIVATOU. Zg KABe mepinmTwon n
YVWON TWV QUOLOAOYLKWV TIMWV NG
Bepuokpaciag eivat anapaftntn, npo-
KeLUEVOU va yivetal oUykpLlon e N pe-
Tpouuevn TIWY. Ta Bepuduetpa umnepu-




Bpwv aktivwv uteptepoUV OTIG UETPN-
o€lg autég, ylati dev aratrtolv enagr] Ye
TO UETPOUUEVO CWHUA.

Mepikd mapadeiyuara didyvwong BAa-
Bwv pe Tn Bonbeia TnG Bepuokpaciag
eivai:

® Melwuévn Bepuokpacia oe kdmolov
KUAvOpo onuaivel 6Tt o KUAWVOPOG
autdg dev Aettoupyel, mBavov Aoyw
KakoU XpoviouoU Tou omiveripa.

e AuEnuévn Bepuokpacia otoug Tpo-
xoUug onuaivel 61t To cuotnua QPE-
VWV 1] KAttolo poulepdyv éxel @Bopd 1l
napapdppwaon.

® AvigopEPNiG KATAVOT| TNG BEPHOKP Q-
olag oto Yuyeio Tou autokivrTou an-
paivel, dtL KAmolol OwAVEG KUKAO-
poplag vepou €xouv BOUAWOEL.

® Aatripnon ng dlag Beppokpaociag
gtov mavw aywyd Tou Yuyeiou Tou
QUTOKIVATOU Alyn wpa UETA TNV EKKi-
vnon onuaivel 6Tt dev Aeltoupyel kat
dev €xel avol&el o BepuooTdNng TOU
Kivntpa otoug 82 - 85 °C.

e AwtApnon tng dlag Bepuokpaciag
oTIg €E€600UG TWV agpaAywywv HETA
NV evepyoroinon Tou KahoplpEp
onuaivel o1t kdmolog agpaywydg ei-
val BouAwpévog 1 karoto dtdepayua
dev €xel avol&el.

e Alatripnon g Bepuokpaciag Tou mi-
ow Bepuatlvépevou tlapol Yetd Tnv
evepyoroinory Tou onuaivel BAGRN
OTO NAEKTPLKO TOU KUKAWHA.

2.3.2. Opyava pETpnong mieong
KOl UTTOTTiEONC

H miieon eival tkavr va mpokaA€oel JeTa-
KIVIOEIG Kal TIApApopPUWOEl] TWUATWY,
agou eivat n duvaun, mou ackeltat otn

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

phovdda uiag erpdvelag. MNa Tig mpw-
TeQ UETPNOELG TNG TiEONG XPNOlUomNoLnA-
fnke €va €upoAo, Tou cuumniélel €va
pubuiopévo ehatriplo. H texvohoyia au-
TN Xpnouwornoleltat akéun yia tn PeTpn-
on ™ng nieong Twv EAACTIKWY TOU AUTO-
KIviiTou. ANAEG 1O€eg Yia TN METPNON NG
nleong xpnouwdoroinoav tnv napaudp-
Qwon, Tou TipokaAel n riieon oe ehaotl-
KA owuata, dtappdypata Kat CwArVeg.
2tn ouyxpovn enoxr OUwg, oL anaitr-
0€lg TNG auToklvnToflopnyaviag yla ué-
Tpnon Ing rnieong oe Bepuokpacia pe-
yaAutepn amné 500 °C odrynoav otnv
KATAOKEUN] TIECOUETPWY UE TNV TEXVO-
Aoyla Twv mefoavTloTdoswy.

H nileon, mou aokeital oTiq empaveleq
and 1o Bdpog Tou agpa Tng atpdéopar
pag, Aéyetal aTtgoo@aipiky. Kdbe rmie-
on, Tou eival pikpdtepn amnd v atpo-
o@alplkn, Aéyetal ummomtieon. Otav n év-
del&n evdég opydvou meplhauBdvel kKat
NV enidpaon Tng ATUOCPAIPIKNG Tiie-
ong, 1dte n niieon autr Aéyetal kat ano-
AuTn, énwg eival yia mapddetyua n uro-
niieon otnv €l0odo NG MoAANANAAG eloa-
ywyng. ‘Eva meoduetpo eival Babuovo-
MNuévo €ToL WOoTe va PETPA TIEOELG. A-
vtiBeta €va umnorieoduetpo Pabuovo-
heital €tol wote va petpd 1 dapopd
Hlag iieong Kat TNG MPAyUaTiknig iieong
™™g atpdopalpag. Me tov TPOMO autd N
avdayvwon yivetal euKoAdTePN.

O1 XpnNoIUOITOIOUUEVES OUEPA LIOVE-
deg uéTpnong Tng mieong eivai:

1 Atm = 1,083 Kg/cm2 = 14,7psi =
1,013 Bar = 76 cmHg = 760Torr
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e [MiegdueTPa KAl UTTOTIIECONETPA TIA-
papdpewong

H mapaudppwon, mou mpokaAeital oe
TMOAMA ehaoTikd cwpata and tnv eni-
dpaon ng Tieong, amotelel ™MV apxn
AelToupyiag Twv TIEECOUETPWY Kal UTO-
TIlECOUETPWY TIapaudppwong. Ta yvw-
otd £(dn TéTolwVv opydvwv AelToupyouv
pe mapaudppwon dlappAyuaTtog Kal
napaudppwon ocwAvwv Bourdon TU-
mou - C, dnwg deixvel kal To oxAua 2.20.
Ta mnecduetpa dlappdypaTog HeTpolv
v napapdpewon (X) eEaitiag g mnie-
ong, eV Ta TECOUETPA Kal UTIOTILEDS-
peTpa Bourdon petpouv Tnv napaudp-
owaon (X) evog cwArjva tunou - C 1) a\-
Aou oxrjuatog. Na Pikpég TETELg 0 ow-
Mvag autdg kataokeuddetal amnd XaA-
KO, eV yla PeyahUtepeg TIEOELG 1 N
PNKS TepBAAov kaTtaokeudletal anod
avo&eidwto xdAupa.

Jxnpa 2.21: [Tieloavriotaon, mou Biddveral
010 XW PO, orou Ba petpnbel n micon.

® MieodpeTpa meloavrioTaong

H petaBoAn twv mieoavtiotdoewy e
TNV ackoUpevn Ttieon arnotelel Tnv apxn
NG AelToupyiag Twv TILECOUETPWY TILE-
CoavtioTtaong. Ztn ouvéxela, n petapo-
A} tng mueloavtiotaong HeTATPENETAl
oe tdon pe T Boribela yeEQUPWVY Kal N
€vdelfn autwv Twv TIlECOUETPWY elval
Ynoelakr. Mwa térowa mueloavrioTaon
¢aivetal oTto oxnua 2.21.

X

=l

e

Meaduetpo
dlappAypaTog

Mieodperpo
TUTou Bourdon

Jxnpa 2.20: [Iieoduetpa dlappdyuarog kal owArva Bourdon tumnou - C.
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‘Opyava kat OUCKEUESG UETPHIOEWY Kal EAEYXOU

Zxnpa 2.22: 1d@opol TUIIO! MECOUETOWV KAl UIOHIECOUETOWV.

210 eumdplo ouvavtdue oAU peydAn
TIOLKIALQ TILECOUETPWY YNPLAKWY, avalo-
YIKWV Kal MIKTWOV, OTiwg paivetal kat oto
oxnua 2.22.

H upétpnon tng nieong prnopel va dwaoel

TOAUTIPEG TANPOYOPIER, N CWOTH EPUN-

vela Twv onolwv odnyel oe didyvwon

ONUavTIKWV BAABWVY TOU AUTOKLVATOU.

AkoAouBoulv ueplkd nmapadelypara did-

yvwong BAaBwv pe T BoriBela tng mie-

ong oe dlAgopa CUOTHATA TOU AUTOKIL-

VATOU.

® Melwpévn miieon og kdamnolov KUALVOPO
onuaivel 6t o KUAMVOPOG autdg Ta-
pouotdlel dlappor| and ta €uRoia 1
dM\\a onpeia, evw augnuévn Tieon
onuaivel 0Tl UTAPXEL CUYKEVTPWON
dvbpaka ard tnv kauon.

e Melwpévn tieon Aadlou Tou Kivntrpa
onuaivel Tubavr) BAGRNn otnv avtiia
AadoU, BoUAwUEVOUG OWANVEG 1
¢iATpo Aadlol 1 akdua Kat dlappon
Aadlou and pbopéq kal augnoelg ae
avoxég eEapTnudTwy.

¢ Mewpévn nleon kauoiyou oe emTd-
Xuvon onpaivel Tubavry BAGRN ™g a-
vtAlag kauoipou kat BouAwpévoug
owARveg 1§ ¢iATpo Kauoiuou.

2.4. ITaApoypawoc

H poodeuTIKr £QApPUOYY] TWV NAEKTPO-
VIKWOV OTOUG KIVNTAPES TwV OUYXOVWV
QUTOKIVATWY, Og OUVOUAOWO HE TOUG
auotnpEoug kavéveg Tou €xouv BeoTil-
otel ylua v npootaocia tou meptBarNo-
vtoqg and toug puroug, €xouv avadei&el
Tov TtaApoypdgo oe povadikd dpyavo e-
Aéyxou aAAd kalt Sldyvwong ToANWV
BAaBwV oTo autokivnto. Me tn oUyxpo-
VI TEXVOAOY{Q TWV QUTOKIVATWV N Ttapa-
TAPNON TWV KUUATOHOP(PWY TOU TIPW-
Telovtog kat deutepelovtog TUAlypa-
TOg Tou ToANamnAaclaotr) dev eivatl TAé-
ov apketry. ‘Etol ol kAaoowkol maApo-
ypdpol €xouv oxeddv axpnoteutel divo-
vtag In 8€on toug oe MaApoypdeouqg
pe meploodtepeg duvatdTnTeg, OTWG
autdég Tou (alvetal oTo TAPAKATW OXNA-
Ha 2.23.
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xnipa 2.23; 2 Uyxpovog IaAluoyod@og QUTOKIVITOU € TapeAKOUEVA.

O1 &EexwpIOTEG 1810TNTES TNG VEASG YE-
vid¢ maApoypdewy, mou dev €xouv ou-
TE Kal ol kKAaooikoi epyaoTtnpiakoi maA-
uoypdeol, givai:

e Auvardtnta pETPnong tdong HEXPL
80 KV = 80000 V.

e Auvatdétnta ypriyopng kat dueong
alaynig g euvaiwcbnoiag xpdvou,
yla mapakoAouBnon alaywv katd
TNV eMTAXUVON TOU KVNTriPaA.

e Auvatdtnta ouyxpoviopou yla eugpd-
VIO KUMOTOUOPQWY alodnTripwv.

e Auvatdtnta Tautdxpovng TapPaKo-
AouBbnong tng Aettoupyiag TIOAWV
KUAIvOpwv, Tou propel va ¢@édvouv
MEXPL Kal Toug 16.

2.4.1. Aopn ka1 AsiToupyia Tou
maApoypagou

Mapd 11 BeATiwpéveg WBOLOTNTEG TWV
oUyxpovwv TIaAoypdewv n apxni tng
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Aettoupyiag Ttoug mapapével da. O
naApoypdeog xapaktnpiletar wg éva
nupoBoOAo nAektpoviwv. H d€oun nAe-
KTpoviwv tnv omola napdyel kat eAEyxel
éxel aueAntéa adpdvela kat €tol mapa-
kKohouBel akaplaia ta yeyovdta, TouU
oupBaivouv oe XpOvo EKATOUUUPLOCTWY
Tou deutepoAéntou. H mapaywyn piag
O€0oUNG nAekTpoviwy yivetal e éva ow-
Ajva kevou Braun (Mmpdouv), énwg au-
TG ToU Palveral oto oxAua 2.24.

O yudAwvog autdg owArjvag, ou Xpnat-
pomoleftal kat oTnv TNAEGPaa, MEPLEXEL
€va NAEKTPOdIo TTapaywyrg NAEKTPoOvi-

xnpa 2.24: [leipauarikog owAnvag Braun.



‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

080ovn

Agoun

nAEKTpOViwy

Tdom mpog pétpnon
MAéypa
¢ _
rol I —
/4 ‘ - v o
' N MAdakeg 7+
KaBodog AvOBOG  grgkhione

Jxnpa 2.25: Aoun xai Aeitoupyia tou kaBodikou maAoyodeou.

wv, TNV KAB0do, To MA&yua, ou pubui-
Cel Tov aplOud Twv nAeKTpoviwv pe TN
BonBela evdég apvntikoU duvapikou, Ta
nAektpodla Tng avodou, Tou EAKOuv,
OUYKEVTPWVOUV Kal eritaxuvouv n O&-
OouN TwV NAekTpoviwv Kal TIG TTAAKEG a-
MOKAIONG. Ze €va TMAALOYPApo umndp-
XOUV TIAAKeG amOKAIONG YId KATAKOpU-
on ekTponn TG déoung (d&ovag Y) Kkalt
MAdKeg yla opilovTia ekTpomn (d&ovag
X). Téhog n dE€oun nAekTpoviwv MEPTEL
ndvw oe pBopifouca 086vn pe umnodial-
PEOTELG.

210 oxnua 2.25 gaivetal n Bactkr) doun
evoq MaAoypdagou.

H apxn Tng AeiToupyiag Tou Takpoypd-
¢ou ompiletal otnv ektpomnr Ing O&-
oung Twv nAektpoviwv eEaitiag g &
VTaoNG TWV NAEKTPIKWY TESwY TwV TAC-
K@V amokAlong. Ot mAdkeqg andkAong
poldlouv e TIG TAAKEG evOQ TIUKVWTH
Kal N eKTPOT TNG SE0UNG TWV NAEKTPO-
viwv eival avdloyn mpog tnv Tdon mou
€xouv ol Adkeg andkAiong. Me tn Aoyt-
Kl TNG ektpommng Tng déoung avdioya
pe TNV epappoldpevn Tdon, o TaAUo-
YPApog uetpdel povo tdoelg. H apxn

autn oxuel uévo yia Tig MAAKEG KATako-
pueng amnodkAlong, ylati otig MAAKEG O
pllévtiag amdkAlong spappdletal ua
TPlOVWTA Tdon and Tov (dlo Tov TTaAuo-
ypdpo, Tou Aéyetal odpwon. Me to Té-
Xvaoua autd n optlévtia andkAion yive-
TaL avaioyn Tou Xpovou, apou (ia TipLo-
vWTr Tdon (pduna) eivat avaloyn npog
TO XpOvo. To anotéAeoua TG oApwong
elval va @aivetral otnv 06évn uia Kupa-
TOMOP®Y] TAONG WG TIPOG TO XPOVO.

H tdon, nou anarreitatl yla va anokAivet
n 3€oun Twv nAekTpoviwv Katakdpupa
otnv 08dvn katd ua unodiaipeon (DIV
= 1 cm ouvnbwg), Aéyetal euaicbnaia
Tdong (Ev) , ev) 0 xpdvog Tou arnattei-
Tal yia va dlavuBel and tn d€oun Twv n-
Aektpoviwv oplldévtia amdéotaon piag
kat puévov urnodlaipeong (DIV) Aéyetal
euaiogbnoia xpovou (Et). Kat otig duo
TIEPUTTWOELG, N METPNON €vOG OHUATOQ
yivetal moAaniaoldlovtag TG PeTpou-
peveg untodialpéoelg (DIV) and tnv 066-
vn Ue TI§ eualobnoleg mou €xouv ertiAe-
vel otov emhoyéa.

Ma 1o mapddetyua Tou oxruatog 2.26:
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ARN Me er\oyéq: (Ev)=4V/DIV, (Et)=2ms/DIV

J,r"f Y MAdrog Tdong: Vo=3DIV x 4V/DIV= 12 V.
N, 7 Mepiodog: T=10DIV x 2ms/DIV= 20 ms.

N O 6pog: DIV=Division=urodiaipeon (cm).

Tumkég Tiuég eguaiocbnoiwv tdong Ev
maApoypdewv autokiviiTou givai:

e [a npwtelov kat AC 1doe1g200, 100,
40, 20, 10, 4 V/DIV

e [a deutepelov moAAanAaciaotr10,
5,2, 1, 0.5, 0.2 KV/DIV

e [Na ouvexy DC onuara, tdoeig10, 5,
2,1, 0.5, 0.2V/DIV

e [la AC orjuata aigdntpwvi, 0.5, 0.2,
0.1, 0.05, 0.02 V/DIV

Tumkég TIuéG guaiobnoiwv xpovou Et
maAuoypdpwv autokiviiTou givar:

® 0.5, 1, 2,5, 10, 20, 50 ms/DIV

2.4.2. Aiayvwon BAaBwv pe
maApoypago

O naAuoypdpog €xel eEehixbel oe éva
povadikd epyaleio p€Tpnong Twv Xapa-
KTNPELOTIKWV o€ dldpopa cuoTriUaTa Tou
oUyxpovou autokivritou. Ol YETPNOELG
autég, av epunveuTtolv owotd, urnopel
va odnynfoouv ce OwoTr  dldyvwon
BAOBWV Kal TPOANTITIKY OuvINPNON &-
Eaptnudtwy. To MARBog Twv alodnTh-
pWvV, TIOU UTIAPXOUV OTa onuepvd auto
KivnTa, kat ol Wlaitepeg ouvbrikeg Aet
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Jxnpa 2.26: Metpnosig o€ naAuoypd@o.

Toupylag kdBe aiobntripa eAéyyovtal
MOVO He TNV KATAAANAN Xprjomn Tou TaA-
poypdpou. H yvwon Tou Tpdrou ouvde-
oNng Kal Twv EISIKWV AEITOUPYIWV TOU
k&be maApoypdgou eival amapaitntn
npoUndBeon yla TN cwoth AYn Kat tnv
Q€loToTIa TWV UETPYTEWV.

e H oUvdeon tou mahpoypdgou oTto
HeTpoUuevo Uéyebog yiveral pe Ta -
Olkd ouvdemrpla kaAwdla (probes)
pe Ta omola eivat epodlacuévog o
TIOALOYPAPOG Kal TIAVTOTE [E TIG O
dnyleq oUvdeong TOU KATAOKEUAOTH.
2uyvd xpnotluoroleitatl yla Tig ouvog-
O€IG TWV ONUATWV Kal ] CUOKEUN &
E£600ou onudtwyv (break out box), ou
B8a yvwpiooupe apakdTw.

e H gvepyoroinon e1I0IKWV AEITOUPYIWV
Tou TaApoypdgou, énwg sival o egw-
TEPIKAG 1] ECWTEPIKOG OUYXPOVIOHOG
(Aertoupyia ouox€tiong duo 1| epLo-
ooTépwv onudtwv oto Xpdévo), N Uu-
népbeon (Aertoupyia ya ™mv tautd-
Xpovn mapatrpnon duo 1 MEPLOTOTE-
pwWV onNudrtwv), n autoparn aliayn
guaiobnaiag xpoévou, uropouv va dw-
oouv Lovadikég AUoelg oe TPpoPAAUa-
Ta ddyvwong BAaBwv alAd arnartolv
TIPONYOUUEVWG TN MEAETN TwWV 0dn-
YlWv Aettoupyiag Tou TiaAuoypdgou.



‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

| —
= EI Ev = 5 KV/DIV
B Irl
-"1:‘“? A LA Jl -— V=0 (quq)opd)
e W E ||
Et = 2 ms/DIV

Jxnpa 2.27: Kuparopuopen OeUTEpEUOVTOC INVIOU NAEKTPOVIKIG avdpAeéng.

H didyvwon BAaBwv pe taApoypdgpo yi-
veTal pe Tn péBodo g ouykpiong. Ot
KUMATOMOPPEG TWV UETPYOEWV TOU TAA-
Hoypd@ou cuyKpivovTal e TIG IOAVIKEG
KUUATOUOPQEG, Tou divel 0 KaTaoKeua-
0T G TOU QUTOKLVATOU. TO Lo ONUAvTIKO
npdRANua eivat va evromnicoupue and Tov
TUTIO TOU OXNMATOG TIG AVAUEVOUEVEQ
KUULQTOMOPPEG UéTpnong. BéBala otnv
nepintwon auth, n eunelpia evog Texvt-
KoU TtaiCel oAU onpuavtikd poAo.
Mapakdtw avapepovtal PePKA Tapa-
delypata didyvwong BAaBwv pe taApo-
ypdgo oe dldpopa cuoTriuaTa Tou au-
ToKwRTOU. Na TIq YeETPNOELg AUTEG, 1OaA-
VIKOTEPOQ eival évag avaAoylkog TaA-
HOYPAPOG:

e Kupatopop@n deutepeliovrog mnvi-
ouU o€ NAeKTPOVIKH avapAeEn

‘O\a ta cuoThuata avapAeEng Aettoup -
youv pe mapéuolo tpémo. ‘Otav dlakéd-
TTeTaAl TO pelpa oto TpwTelov mmvio,
napdyetat uPnAr tdon oto deutepelov
mnvio Kat pokaieital avapAegn (orv-
Onpag) oto uroud|.

O1 dlapopEg peta&u Twv dlapdpwv TPO-
nwv elvat: n uébodog dlakomng Tou peu-
patog oto npwtelov Kal n uébodog dla-

VOUNQ Tou oriverjpa. ‘Ocov agopd atov
TPOmo Jdlakomrg Tou pPeUNATOG OTO
npwtelov, onuepa yivetar pe tpavli-
otop, evw n dlavour) Tou orivenpa
oToug KUAivdpoug yivetalr pe 1 xwplg
dlavouéa avdagAegng. MNavra eival amna-
paitntn n xPron neploploTr Tou pelpa-
TOG TOU TIPWTEUOVTOG Yla va arnopuyou-
Je Tnv urnepBEpuavaor Tou.

OLyvwoelg auTég elval apKeTég yla va e-
ENYNooUlE TNV KULATOUOP®Y) TOU Seu-
TePEUOVTOG TNVIOU 0€ NAEKTPOVIKN avd-
PAeEn (oxAua 2.27).

1. A: Tpappi avapAeEng: (katakdpu-
¢n): H kopuen tng delxvel TNV TAON,
TIoU anatteital yla v apxikn utep-
viknon mng avrtiotaong tou deute-
PeUOVTOG KAl TOU LoVIoMoU Twv dla-
kévwv pdtopa dlavouéa kat proud|.
Akdua Odeixvel Tuxdv omnaocuéva
prioulokaAwdla 1 kakéd petypa. Ko-
VOVIKA TIun :10 - 20 KV.

2. AB: NpappR omvenipa: Aeixvel Tnv
Tdon yla I dlatripnon Tou peUPATOoq
Tou gruvBrpa. Akéua delxvel TNV Ka-
TdoTtaon Twv Proud{, Tou KakUuua-
TOog Tou dlavopéa, Tou poTopa Kat
v enidpaon tou goptiou ota urou-
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Ul. Npénet va eivait opilévtia ota 2 - 4
KV kat va dlapkel To oAU 1.5 - 2 ms.

3. B: Téhog pong pelparTog: Stapatd n
pon pelpaTog nMPog ota Proud| .

4. BI': Evdidpeoeg Tahaviwoeig: Mpo-
KahouvTal and eNaywylkd Kal Xwen
TIK& gawvdueva, evw Eodeletal N &
vépyela Tou €xel aropeivel. Meydin
YPAUU avapAeEng onuaivel Alyeg (2
- 3) Tahavtwoelg (apxr dlatrenong
evépyelag).

5. FA: Nekp6 didoTtnpa tdong: H didp-
Keld Tou pelwvetal pe Tnv auvgnon
TWV OTPOPWYV KAl TOU aplBuol Twv
KUAIVSpwv.

6. A: Iniypiaia oUvdeon: To Ttpavli-
otop Oto TpwTtelov Ayel (avolyel).

7. E: MNeplopiopog pevparog: =t1abe-
poroinon tou pelduarog (ota 5 - 6
A).

8. Z: Zmiypiaia diakomn: To TpaviioTop
oto npwtelov dev Ayel (KAeivel).

9. AZ: HAektpoviki ywvia Dwell: Xpé-
VoG po1G pelaTog OTo TIPWTEUOV.

e Kupatopop®n eAéyxou Tou Tpavli-
oTop TNG Hovadag avapAegng

Mia oulyxpovn povdada avdagAeEng xpen-
oworolel yla Tn SLaKoTr| KAt TNV arnoka -
TdoTtaon Tou peluaTog oto pwtelov &-
va Tpaviiotop oxUog. Autd To Tpavli-
otop Aettoupyel epinou énwg €vag un-
Xavikég dlakdmng, ektég and to 1L dev
€xel KivoUpeva Tuipata. To dvotypa Kat
To KAelowd Tou yiveral ye xpovoueTpn-
pévoug maApouqg amnd To pkPoUTIoAOYL-
otf. Ot nahpoi autol pubuiouv €tol kat
TO Xpovioud Tou omveripa. And To oxn-
Ma TV TTAAPWY urtopoUue va eAEyEoupe
N Aertoupyia Twv Tpaviiotop. Z10 OXH-
pa 2.28 ¢paivovtal ot maApoi autol og Ki-
vnTAPQ, Tou Aettoupyel oto pehavti.

e Kupatouop®n evaAhaktipa @opTi-
ong Tng pmarapiag

Ma ™ petatpornn tng AC t1dong mnou na-

pdyetal and 1o otdtn o DC tdon, nou

i
[ | To Tpaviiotop Tt [ 1o Tpaviiotop I
i dyet 4~  Oev dyel —

Ev = 2 V/DIV

~aifif== V = 0 (avapopd)

Et = 10 ms/DIV

Zxnpa 2.28: Kuparopopen naiuav eA€yxou tpavliorop tng povdadag avdeAeéng.
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‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Ev = 2 V/DIV
-h

V = 0 (avagpopd)

Et = 10 ms/DIV

Zixnipa 2.29: Kupatopop@n Tou evaldaktripa eopriong  (Kavovikn KULATOUOO@!).

xpnotuomnoteitat and 1o dxnua, xpPnot-
portololvtal nuaywylkég diodol avép -
Bwong, nou eival Tonobetnuéveg péoa
otov evaA\akTrpa. H kavovikry Kupato-
Hop®r) eEGdou Tou evalhaktripa ¢paive-
TaL oto oynua 2.29. O MaAUoypdQpoqg
propel va del&el BAABeqg otig diddoug
kal Ta rmvia Tou otdrn, étav eaiverat 6-
Tt oplopévol DC mahpoi Aelmouv 1} N Ku-
Hatouop®Y] @aivetal TapAUoPPWUEVN,
onwg deixvel To oxrpa 2.30.

e Kupatopop®n aiocbnrtipa ABS pe
mpoBANHa odévrwong Tpoxou
‘Evag aiobntripag taxutntag oTpopwv
TV TPOXWV o€ cuotnua ABS napdyel é-
va nuItovoeldég evaAaoodueVo Onua,
Tou €xel T00eq KopuPEG doa Kal Ta d6-
VTla TOU 0dovTwToU S(oKOU TwV TPOXWY,
énwg e&nyeltat otnv evétnTa TWV Al
oonmpwyv. O makpoypdpog unopel va
avixveloel Tuxov omaocuéva ddvtia, o
@oU ol KopuPEg TG enayoduevng Tdong

Ev = 5 V/DIV
il \/ = 0 (avagopd)
Et = 10 ms/DIV

Zxnpa 2.30: Kupatouopgrn tou evaldaktnpa @optiong e Boaxukudwpgvn Siodo.
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Ev = 1V/DIV

===V = 0 (avagopq)

Et = 5 ms/DIV

Zxnpa 2.31: Kuparouopern aiobntripa ABS ne Suo omaougva dovria 1poxou.

ota dévtia autd éxouv PIKpdTEPO TAG-
10G Vo , dnwg paiveral kat and to dr
nAavé oxnua 2.31.

2.5. AVaAUTNC KAUOCAEPinV

2.5.1. PUmOlI _QuTOKIVATWV Kai N
AVTINETWITION TOUC

Av ywdtav nAfpng kadon Twv udpoyo
vaveBpdkwv OToug KIVNTAPEG TwV AUTo-
KIVATWY, Ta urtonpoiévta tng kauong 6a
nrav: aiwto (No), dlo&eidlo Tou GvBpa-
ka (CO,) kat vepd (H-0). H ateAng ¢
Mwg kalom, mou cupBaivel ya ddpo
poug Adyoug, oe ouvduaoud ue tn Bep-
pokpaoia kat v mieon Twv Balduwv
kalong npokaAel mapaywyn averOuun-
Twv pUNwv, Onwg:

HovoEeidlo Tou dvBpaka (CO), ofeidla
Tou afwtou (N,O, NO,, NO 1} NOx) kau
dkauatoug udpoyovdavBpakeg (HC).

Ot punot autol, av ouvduaotouv pe TNV
uypaocia kat To nAlakd wg Tpokalouyv
TO YVWOoTd oe OAOUG HAG PWTOXNHIKO
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vépog. 'Evag amnd toug otdxouqg Tou &-

AEyXou Tou KivnTtAipa He UKPoUTIoOAOY!L-

ot elval n eAdttwon Twv enkivdouvwy

untorpoiévtwy Tng kauong. O Babudg e-

AATTWONG TWV PUTOYOVWY OUCLWV UTda-

yopeuetal and dlebveic ouppwvieg Kal

avtioTolxn TOTIKY vopobeoia, Tou ert-

BAMAEL evapudvion Me TIG CUPPWVIEQ

QAUTEG.

O1 ipoottdbeleg pelwong Twv BAaBepwv

punwv eixav wg anotéAeoua tn oxedia-

On KAl KATAOKEUT) CUCTNHATWV EAEyXOU

pUNwyv, onwg:

e O1 kataAlTeg, Tou eival eEaptriparta
Ta omnola BonBouv 1 emitaxuvouv pia
XNUIKA avtidpaon, xwpig va aAAoww-
vovtal. Amd Toug KataAlteg, Tou
xpnoudoromrionkav katd kaipoug, &
Tikpatéotepog eival onuepa o Tpio-
S81K6G KaTtaAuTng, SnAadn o KataAu-
MG Tou Helwvel Tautdxpova Kat
TOUG Tpelg eheyxduevoug puUMoug
HC, CO, NOx katd 90 %, énwg au-
16, ou paivetal oto oxrjua 2.32.



co i H.D
[

HC —— - O
NO N,

Jixnpa 2.32: Tp1001k6¢ karaAutng yia tn uer-
won HC, CO, NOx.

e To ouoTnpa Yekaopou agpa oInv
TtoA\anAn eEaywyr, he otdxo TN Jei-
won Twv dkauotwv udpoyovavepd-
kwv HC.

e To ouoTnua avakukAogpopiag Kau-
gagpiwv (EGR), pe otdxo ™ pelwon
Twv o&ediwv Tou alwtou NOx (dn-
Houpyel Tiio Aouoto peiyua).

e To guoTnua eAéyxou €EATHIONG TOU
KAugoipou, e otdxo Tn CUAOYN Kal
pelwon Twv dkauotwv udpoyovav-
Bpdkwv HC.

H vopoBeoia yla ta emnrpendueva dpla

punwv yivetal oAogva Kat o auatne).

'HON otnv Apepikn epapudletal and to

1996 TO TMPWTO CUOTNUA AuTOodIdyVW-

ong yla puroug OBD Il (On Board

Diagnosis Il). ZUuepwva pe To guotnua

autd Kataypdgpovtal oe PVAUN HikpoU-

rnoAoylot) OAeg oL amotuxieg Twv ou-
otnudtwyv eAéyxou punwv. Mwa evoeLKTL-

Kl Auxvia oto TaunAd avdpel kabe @o-

pd, Tou ol punol eivat 50 % uPnAdtepol

and ta emurpendueva opla. ‘Etol edo-
nole(tat o odnyog 61t To dxnud Tou pu-

naivel. Katd tov texvikd €Aeyxo Tou o

xAiuatog (KTEO) B8a eAéyxetal auotnpd

Kal To TepleXOUeEVO TNG UVAUNG AUTNG,

doxeta av katd Tov TeAeuTaio EAeyx0 TO

Oxnua dev ekneumel pUTouG.

To avtiotoixo Eupwrnaikd Zuotnua Au-

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Todldyvwong yla purnoug EOBD egpap-
pdletal pe TIq ovopaoieg EU Il and to
2000 kat EU IV ané to 2005. To npdtu-
mno autd olotnua mpPofAEnel TOAU au-
otnped épla punwv, oy Ba eAéyxovral
YO TOUG KATAOKEUAOTEG QUTOKIVATWV
pe eldIKEG dladlkaoieg.

‘Etol Ta Opia yia Toug BeviivokivnTi-
pES oro ouotnua EU Il givai:

yia HC 0,2 g/Km, yua CO 2,3 g/Km kat
yia NOx 0,15 g/Km.

2.5.2. Aopn kKai AsiTOUupyia TOU
AvaAuTH KauodaEPiwv

O avaAutrg kauoaepiwv eival éva dpya-
Vo eldlkd oxedlaouévo yla Tn pérpnon
TWV OUCTATIKWY TwV kauoagpiwv. H ap-
XIK) Tou oxediaon eixe wg otdxo Tov é-
AEYXO TNG MoodtnNTag TWV PUNWY, OPWG
n npd&n éxel avadeiEel Tov avaiutn
kKauoaepiwv wg éva PBaclkd epyaleio
dlayvwong BAaBwv, apol Epovtag TL
Byaivel and tnv €EATUION TOU QUTOKIVH-
Tou, E€poupe TL oupPaivel otoug Bald-
Moug Kauong Kal oTta CUCTAUATA EAEY-
Xou pUmwv.

Ol ouOKeUEQ TV AVaAUTWY kauoagpiwv
dlakpivovtal oe QopnTég KAl Ot OU-
YKPOTHHATA QVOAUTWV Kauoagpiwv.
210 oxnua 2.33 gaivovtal dUo PopnTEQ
OUOKeU€g avaluTtwy kauaaepiwv. OL ou-
OKeuéq autég auvribwg eival o edyxpn-
o1eg, aA\d dev €xouv TV akpifela Twv
OUYKPOTNUATWV.

Ta OUYKPOTAUATA TWV AVAAUTWV Kau-
oagplwv, dnwg Qaivetal kat oTo oxNUa
2.34, eival peydheq enayyeAUATIKEG OU-
OKEUEQ UPNANG ruotdtntag ue duvato-
TNTa oUvdeong e NAEKTPOVIKO UTIOAOYI-
OTH, EKTUTIWTY] KATL.
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Jxnpa 2.33; PopntE¢ OUOKEUES AQVAAUTWOV KQUOAEPIWV.

xnipa 2.34: X uykpotnyara avaAutov
Kauoagpiov

4 |

O1 avaAutég Kauoagpiwv cuvAbwg e-
Tpouv TIg moocdtnTteg Twv aegpiwv CO,
CO2, HC, 02 kat NOx umé @optio. lNa
T0 Aéyo autd ovopdlovtal avaluTég Té-
vte agpiwv. Avaloya umdpyouv avalu-
T€Q TECOAPWY, TPWV A dUo agpiwv.
lotopikd oL MPWTOL AvaAUTEG Kauoagpiwv
elxav wg apxn Tng Aeiroupyiag Toug v
NAEKTPIKA AYWYIHOTATA TV Slapopwv
avaloylv petypdtwy aepiwv. Metd eu-
¢aviotnkav ol avalutég Kauoaepiwv,
rou Aettoupyouoav e BAon T HeETaBOAN
™G OepHIKAG aywyIHoTNTAG TWV agpiwv
petypdrwv. Ot avalutég autol dev uro-
poucav va KAvouv akplBelg peTPrioelg,
eUplokav Povov Tnv KatdoTtaon Tou Kau-
oipou pelyparog (Twxs - MAoUaLO).
2ruepa erkpatolv ol avaAuTtég kauaa-
epiwv, mou Aettoupyouv pe Bdon ta a-
moppoPNTIKA ¢pdopara oTnv UMEpu-
0pn akmivofolia. ddoua eival ekeivn n
elkdéva Tou Tmalpvoupe, dtav dlaxwpel-
otoUv ol akTIvoBoAieq He OlapopPEeTIKO
urkog kupatog (A) amd TIg ouvBeTeqg n-
AEKTPOUAYVNTIKEG akTvoBoAieg. 'Eva
owMa anoppoPd TIG akTVOPBoAleq ekel-
VEG TIG ortoleg, kATtw and Tig (dleg ouv-
Onkeg, eival duvatdv va ekmEUPEL.



‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

MINAKAZ 2.1:

ZYZTATIKA, OPIA KAI
METPHXHXZ KAYXZAEPIGN

MONAAEZXZ

% = enl Tolg ekaré ouortaon

Kat’ dyko.

ppm = parts per million
= UEPN OTO €KATOMMUPLO.

CO 05-1%

CO, 8-12%

O, 05-12%

HC < 50 ppm

NOx < 100 ppm (peAavti)

< 1000 ppm (2500 rpm)

‘ETOl TQ anoppo@nTikd ¢dcuata sival
pEaa XL uéVOo TIOLOTIKNG aAAd Kal Tooo-
TIKAGQ avdAuong otolxelwv Kat petypd-
Twv, Onwg Ta Kauoaépla. H moooTikn
pétpnon Twv otolxelwv evég pelypartoq
HE TN paopaToypadiki autn pébodo di-
vetal and tnv évraon TwV YPAUU®Y ToU
¢douarog, n omoia petplétal BéRala pe
N BonrBela NAEKTPOVIKWY KUKAWUATWV.

lMa va yivel yla cwotr pé€tpnon Ue ava-
AUTH Kauoaeplwv anatte(talr mponyou-
MEvwg TpoBEpuavaon TG TAENG Twv Té-
vTe AemTwv. 21N ouvéxela, yivetal n el-
oaywyr Tou KatdAANAou akpod€KTn Arj-
Yng kauoagpiwv mou @aivetal oto oxn-
pa 2.35, oto niow PEPOoQg TNG eEATUIONG.
OL owArjveg olvdeang €Xouv Ta KATAN-
AnAa ¢itpa pe évdelEn HIkpG PONG Yia

Jixnpa 2.35: Axpodgxtng Aiwng
xauoagpiov.

TNV avtikatdotaor) Toug. H avappden-
on Twv kauoagpiwv yivetal e avtAia, e-
v anatte(tal kat armopdkpuvon Tou ve-
poU Tou oxnuartifetal.

Ot povddeg HETPNONG TWV CUCTATIKWV
Twv Kauoaepiwv kat Ta épla, nou Bew-
pouvtal onuepa amodekTd, @aivovral
otov Tiivaka 2.1.

2.5.3. Aiayvwon BAaBwv pe
AvaAuTH KOQUOCAEPIWV

Mpwv amnd tn Pé€rpnon He €va avaluth
kauoaeplwv, eivat okémpo va ermiPe-
Bawwvetal n Aettoupyia Tou kKataAutn, 6-
nwg delxvel To oxAua 2.36.

Ta kpITApIa eAéyxou Tng Aeitoupyiag
Tou KataAutn eivai :n Begpuokpacia 62
e€ddou, mnou mpénel va eival katd 10 %
peyahUtepn tng Bepuokpaciag eloédou
81 kat nmnoodétnta Twv dkauotwv HC,
TIou TIPETEL va elval To €va JEKATo TNg
nogdtnTag e106d0ou. O Adyog Tou eAEyY-
XOU NG Aettoupyiag Tou kataAutn elvat
OTL 0 KATAAUTNG METATPETEL [ila onua-
VTIKY} TTI00dTNTA Kauoagpiwy, evid N Hé-
Tpnon yivetar petd v eneepyaoia
Twv kauoaepiwv and tov kataAltn. H
péTpnon Twv HC npv and tov kataAutn
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Zxnpa 2.36: EAcyxoc Aeitoupyiag Tou
T01081KOU KATaAUTN IPIV arId T ueTpnon Ue
TOV QvaAuTnl KQuoaepiwv.

yivetat and edké otépio AAYng Ttou

owArfva eloédou.

H peAétn g telknq moodtntag Twv

CUOTATIKWV Twv Kaugagpiwv eivat éva

and ta onuavtikétepa d1ayvwoTIKA ep-

YaAela Twv TEXVIKWV TOU QAUTOKIVATOU,

onwg paiveral kal and Ta NapakdTw mna-

padelypara.

® Movo&eidlo Tou dvBpaka CO (dpia:
0,5 -1 %): To CO eival aotabég kat
dnAnTnpwwdeg agplo. MeydAn nocd
nta CO deixvel mhololo pelyua, dn-
Aadn} oAU kauoluo, Tou ogeileTal
oe npdéPAnua €yxuong 1 Heydaang -
€0NG Kauaiuou 1 Bouhwpéva piktpa
agpa 1 akéun eAaTTwPatiké alodn-
THpa Beppokpaciag (0 HIKpoUToAC
yloTtig Bewpel Kplo KN PQ).

® Alo&eidlo Tou dvBpaka CO, (6pla: 8
- 12 %): To CO, dev eAéyxetal amnd Tn
vopoBeoia, apou mnapdyetal amnod
ToAAEQ TiNyEQ (m.x.Blounxavia). Me
YAaAn noodtnrta CO, deixvel KAk a-
nédoon Twv Balduwv kaluong alkd
CO, mapdyetal Kat otov KAtahuTn.
Av 6uwg n noodtnta CO, eival xaurn-
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A\ pe upnAé CO onuaivel dlappon
oto owArva e&ATuiong.

OEuyévo O, (6pla: 0,5 - 1,2 %): H mo-
ootnta O, eival avtioTpéPwg avaio-
yn tou CO,. MeydAn noodtnta G
onuaivel Twxd pelypa ry kat dlappon
oto owhrjva eEdrong. Téte Ha nept-
MEVOUE Kal Tapaywyr HEYAAWV Tio-
gotiTwyv o&eldiwv Tou afwtou NOX.

® Akaugtol udpoyovdavBpakeg HC (6-

pla: < 50 ppm): H napoucia twv &-
KauoTwv udpoyovavepdkwyv onuai-
vel OTL dev Aettoupyel o kataAltng 1
dev pubuiCetal owotd n avaloyia
Kauoipou - aépan dev yiveral e ow-
0t6 TPOMO N Kauon otoug BaAduoug
(T.X. KaKr] avagAegn) n akdun uro-
pel va eival ektdg Aettoupyiag o €vag
KUAIVOpOG Tou KivnTrpa.

e QOEeidla Tou afwtou NOx (6pla: < 100

ppm oto pelavti): Kavovikd 10 alw-
10 elval adpavég agplo (Oe deopeUe-
Tal). H dnuoupyia o&eldiwv Tou alw-
Tou NOx onuaivel ugnAr) Bepuokpa-
ola (> 1300 °C) kau rieon otoug Ba-
Aduoug kauong pe Unap&n moodtn-
tag O, (apa Twxd pelypa). Autd o-
pelletal oe peydAn npormopeia avd-
PAEENG 1] OCUYKEVTPWON [Lag TIogdTn-
Tag dvbpaka otoug Bahduoug Kau-
ong Ay BAABN TOU CUCTANATOG AVAKU-
kAopopiag kaucagpiwv. Na onuelw-
Bel 611 To NO, eivat TOEIKO.

® [Mogdtnteg HC + CO: H Tautdxpovn

umap&n peydAwv nocotitwy HC kat
CO onpaivel, 6tL untdpxel PNXaviko
npoBANUa otov Kivntripa (r.x. Kaiel
AAdla) 1 KAmolo NAeKTpovikd TPod-
BANnua (m.x. Kakdg XPOovIoUAdg TG a-
vAQAeENG 1) BAARN TOU CUOCTAHUATOGQ
eAéyxou eEdtuiong kauaiuou).



2.6. E181K0i TUmOo1 0pYAaveVv Kal
OUCKREUWV PETPNONGC

Ektdg and ta dpyava Kal TIG OUOKEUEG
METPNOEWV Kal EAEYXOU TIOU Yvwpioapue
OTIG Tiponyouueveg evoTNTEG, XPNOLUO-
noleftat kat éva mAn6og edikou TUTIOU
opYdvwv KAl CUCKEUWVY Yla TIG analtou-
MEVEG UETPNOEIG TWV SlAPOPWV CUOTN-
MATWV KAl PeyeBwv 0To oUYXPOVO AUuTo-
Kkivnro.

AkoAouBouv pepikd mapadelypata Té-
TOlWV OPYAVWYV KAl CUTKEUWV.

Zxnpa 2.37: dwc xpoviopou.

e dwg xpoviouou

To otpoBookorikd Gwg XPOVIoUoU
Xpnotudoroleital yia EAeyxo Tou Xpo-
viopou.

Mia enaywytkry daykdva otepewve-
TaL oto proud{ Tou KUAivdpou No 1,e-
VW TO Pwg Tou avdpel kat oprvel Ka-
Be popd mou avapA€yetal To Proud{
(urtdpyxel omuverpag).

e EAeykTrig pmartapiag
O eAeyKTNg unatapiag xpnoluorolei-
Tal yla Tov €\eyXo dlapdpwv xapa-
KINPLOTIKWY TNG prnatapiag.

‘Opyava kat OUCKEUESG UETPHIOEWY Kal EAEYXOU

Jxnipa 2.38: EAeyxtiic prnarapiag.

Tétola XapaktnploTikd eival: n xw-
pPNTIKOTNTA TNG Pratapiag, n avroxn
Mg kat o Badudg eopTIoNG TNG yia
ouvtipnoN.

® AOYIKOG aviXVeUTHG
O AOYlKOG avixveuTnqg pe HeydAn o
vtioTaon el06dou (100 KQ) avixvelel
pe TOAU peydAn ao@dAela orjuara
maApwy 0 - 51 0 - 14 Volts.

e AvaAutig BAaBwv
‘Evag avaAutnig BAaBwv eivatl pia mo-
AU €181Kr], aAAd Kat TIOAUTIUN OUGKEU-
), mou umopel va evrortigel BAGReQ
oe dldpopa CUCTAUATA TOU AUTOKL-

VATOU.
W~y

raep—

W
!

Jxnpa 2.39: AoyikOg QvIXVEUTIG TAALIWDV.
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Jxnipa 2.40: Avadutric fAaBdv

Mrmiopel va kdvel 6Aoug Toug dlayvw-
otikoUg, aA\d kal AA\oug eA€yXouq
ota ouotrijuara: dlaxeiplong Tou Ki-
vnmpea, avdeiegng, ABS kat yevikd
va evrtorioel Ta NAEKTPOVIKA OPAA-
HOTA OTA KUKAWUATA [E NAEKTPOVL-
k& e€aptrinata, aA\d kat Ta opAAua-
TA TWV NAEKTPIKWY KUKAWUATWY.

MeTpnTrg Adyou (A)
O petpntng Tou Adyou (A) peTpd TNV
katdoTtaon g avaloyiag peta&u a-

épa Kat kauoiyou oto kauaoluo pety-
pa. (ueTpd av To pelypa sival pTwxo
) mAouaolo).

AvTAia unomrieong

H avtAia unorieong pe unoregdpe-
Tpo dnuoupyel untortieon (LepIkd Ke-
vd) Kal tautdxpova To HETPJEL
Xpnoluomnoletrat ylia tov €\eyxo Tou
alodnTrpa Tng umnorieong oTnv MoA-
AarA] elcaywyn kat Tov éAeyxo dla-
KOTTTWV Ti{ieong.

Zxnipa 2.42: AvtAia unomnieong.

e EAeyktrig ABS

To ouykpdtnTa autd eAEyXEL TN AEL-
Toupyla Tou cuotijuatog ABS, dnAa-
O TNV IKavoTNTa gAéyXOoU TWV TPO-
XWV OTO AVTIOALGONTIKG guoTnua Twv
PPEVOV.

Jxnpa 2.41: Metpntrig Adyou ().
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e EuBuypdppion TpoxXwv
To ouykpdtnTta autd xpenoldorolel-
TalL yia tov €AeyxX0 KkaL In pubuion
TWV YWVIWV, TIOU TIPETEL VA €XEL TO €-
ninedo Twv TPOXWV WG TPog Toug &
Eoveg Kivnong Tou autokvriTou.

Jixnpa 2.44: >vornua evbuypduuiong.

Me Tn owotr pUBUION TWV YWVIWV
autwv yivetal o dvetn Kat acpaiig
n odrynon Kat petwvovtal oL peopég
TWV EAAOCTIKWV Kal AAAwV eEapTnud-
TWV TWV OXETIKWV OUOTNUATWVY.

e EAeYKTAG - PUOUIOTAG PWTWV TIPO-
BOAEwV
To ouykpdtnTa AUTS XPENOLUOTIOLEL-
TAl yla Tov €AeyX0o Kal Tn pubuion
TWV PWTWV TWV TIPOROAEWV.
O1 npoPoAeig mpémel va pubuifovtal
£€TOL WOTE VA PEYYOUV OWOTd, XWPIg
Ouwg va pokahouv B8dupwon ota a-
VTIBETWG Kivouueva oto dpduo oxn-
pata.

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Zxnpa 2.45:; EAeyKTI¢ @iTwv IpoBoAEwY.

2.1. Zuokeun ££6d0U onnatwv
(BREAKOUT BOX)

H olvdeon Twv akpodEKTWV TwWV OpYa-
VWV PETPNONG OTIQ eMa®Eg Twv nAe-
KTPOVIKA eAeYXOUEVWY OUCTNUATWY TiE-
pLéxel MoAoUG KivdUvoug yla Tnv mpo-
kAnon tuxaiou BpaxuKuKAWuUatog. ANA
Kal 0 aplBPdg Twv ENAPWV, TIOU TIPOEP-
xovtal and Ta onuaTa Twv algéntipwy,
TIG €VTOAEQ TIPOG TOUG EVEPYOTIOINTEG
Kal Ta dAAa oMpaTa ouyxpoviopou Kal
eA€yxou, elval oAU peydhog, e amnoTe-
Aeopa va dnuioupyeital olyxuon otov
EVTOTIIOMOS TWV KATAANAWV enagwy, -
Tav npodkettal va yivel n ouvdeon. Bpa-
XUKUKA®WWATA, TIou uropel va oupBouv
katd tn dldpkela plag pérpnong, sivat
duvatd va mpokakéoouv peydin BAGRN
OTO MIKpoUTIOAOYLOTH, OTO Opyavo E-
TPNONG, aAAd Kal oTov avepwrivo opya-
VIOWO.

MNa to okomd autd €xouv oxedlaotel
TIOAMEG €10IKEQ TUOKEUEG eEOdOU ONud-
Twv, yla Inv ac@alr kat alyoupn ouvde-
on anAwv 1§ MOAUTIAOKWV opydvwy Ué-
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Enapég
kaAwdiwong

Jxnpa 2.46: Epapuoyn ovokeung e£60ou onparog amé aiodnrnoa.

TPNONG Kal avaAuTtwv BAABwv Tou auto
KiviiTou. H apxn yla t Aettoupyia puag
ouokeung e&ddou onpatog aiveral
OTO OXNMa 2.46, o Ula anAr} EQApUoYr
eEddou onuarog and évav aiontrpa
JUO EMAPUWV.

To kKaAwdlo ouvdeong alobnTApa - M-
KpoUTiohoylotry dlakdmretal kat dn-
Hwoupyeltal pia mapdAnAn ema¢n dia-
KAGdwong, mou Slacpalilel kal TN Aet
Toupyla Tou alodntrpa, akAd divel kat
n duvatdtnta ouvdeong Tou opydvou
METPNONG (T.X.MOAUUETPO) Xwplg Kivdu-
VO BPaXUKUKAWUATOG.

2710 gundplo Bpiokel kavelg anAég kat n-
AEKTPOVIKEG OUOKEUEG €EBDOU OnNud-

Twv. Ol ouokeuég autég unopel va &
Xouv dlakhadwaoelg pExpL kat 120 ena-
Qwv. Nvwpifovtag Tov aplBud Twv ena-
QWV TOU HIKPOUTIOAOYLOTY] TOU QUTOKIL-
VATOU Hag, UrnopoUpe va Xpnotuonotnd-
OoupEe Mla ouokeur] eEd6dou onudtwy,
av mpooappdécoupe Tov KAtdAAnAo e-
Tatporéa aplbuou enapwyv
(avtdntopa), pe TN Poribela Twv nAe-
KTPIKWV oXed{wV TOU AUTOKIVATOU.

210 mapakdtw oxua 2.47 gaivetal pa
arAn} KAl pia NAEKTPOVIKY] CUOKeUN] €€06-
dou onuatwv. Na Tiq CUOKEUEG AUTEG U-
Apxouv MeTATPOTEIG apiOpou ema-
Qwv yla 120 / 15, 25, 35, 55 1§ 60 ena-
PE€g, ToU KaAumtouv 6Aoug Toug Kata-

L T
BF EETRMS

Jxnipa 2.47: A kai nAextpovikii ouokeun e£650U onudrwv.




OKEUAOTEG MIKPOUTIOAOYIOTWY Kal AA-
AWV NAEKTPOVIKWOV oUuoTNUATWV Kal &-
EapTnudtwyv Tou auTtokwvrtou (Bosch,
Siemens, Ford, Weber, Marelli, Renix,
Bendix, Fenix kAr).

Me Tn xprion Twv CUOKEUWY auTtwV OAeg

‘Opyava kat CUCKEUEG UETPHIOEWY KAl EAEYXOU

Ol UeTPNoELg OTO auTtokivnTo yivovtal pe
aopdiela, eUKoAa Kal ypriyopda, evw
npémnel va un yivovral ol aneubeiag pe-
TP oelg TTAvw OTOoUG aKPOJEKTEG £EQP-
TNUATWV YylIa TNV amopuyr oPAAUATWY
Kal BPAXUKUKAWUATWV.

NMEPINAHWH ENOTHTAZ 2

ENOTHTA

e Q1 peTprioelg elval anapaitntn npolndbeon yia va yi-
vel évag ouvnong 1 évag dlayvwoTikdg €Aeyxog. Mia
METpnon yivetal ye Ta ouvnBlopéva épyava  Tig ou-
OKeUEQ UETPNONG YEVIKAG XPHoNg aAAd Kat pe eldIkd
oxedlaouéva dpyava kat CUOKEUEG UETPNONG.

H a&lomiotia Twv evdei&ewv Twv opydvwv KAl TWV CUCKEUWV PETPNONG eEapTda-

TaL and T WOOTNTEG KAl TA XAPAKTNPELOTIKA TOUG. ZnNUavTIKEG WBLOTNTEG elval n

kKAdon, n akpiBela, n enavaAnyiudtnTa, n evalodnoia kat o Babudg avdiuong

Qg KA{uakag pérpnong.

Ma ™ dleEaywyn Twv HETPNoEWV TIPEMEL va TneouvTal OAoL oL Kavéveg aopalel

Qg Kal MpooTaciag Twv opydavwy Kal TWV CUOKEUWV PETPNoNG. Na tnv acpain

Kal arnodoTIKy} oUvdeoT TwV AMAWV 1) TIOAUTIAOKWY OpYAvwy Kal avaAutwyv BAa-

Bwv oto autokivnTo, Xpnouoroleital pia ek ouokeury €€6dou onuATwV

(breakout box).

To noAupetpo eival éva guvbeto dpyavo mou cuvdudlel, TOUAAXLOTOV, TIG Aet-

Toupyleg TOU BOATOUETPOU, TOU QUMEPOUETPOU, TOU WOPETPOU KAl TOU EAEYKTN)

guvéxelag aywyou Kat NAEKTPOVIKWV eEapTnudTwy. Yridpxouv avaloyikd kat yn-

PLAKA TIONUPETPA, TIOU €XOUV JLAPOPETIKY PIAOCOQPIa WG TPOG TNV ApXn Aek

Toupyiag Toug.

Me ta avaloyikd r) ta Ynelakd épyava peTpnong tng Bepuokpaciag, Tng nieong

A NG unonieong petpdue TIG Beppokpaaieq kal Tig méoelg o dldpopa ouoTh-

pata Tou autokivrjtou. OL ueTprioelg autég Bonboulv otn dldyvwaon onUAvVTIKWY

BAaBwv, av epunveuTtolv KATAAANAa.

O naipoypdeog eivat éva povadikd Kal onuaviiké 6pyavo HETPNong NAEKTPLKWY

onuATtwy Tou petaBdAlovral oto Xpovo' HE TNV eKTEOM] [iag dE€oung and nAe-

kTpdvia cupBANAEL oTnv TtapakoAouBnon tng Aettoupyiag kat n didyvwaon on-

MavTIKWV BAABWV 08 NAEKTPLKA Kal NAEKTPOVIKA CUCTHATA TOU QUTOKLVATOU.

Me T1q TTOLoTIKEG AANA KAl TIOCOTIKEG AvaAUOELG TWV CUCTATIKWV TWV KAUGAgpk

wvV, 0 avaAuTng kaugagpiwv cupBAaAAel otny npootacia Tou TepBAANovTOG and

n MOAuvon Twv emkikduvwy kKaugagpiwv alAd kat otn didyvwon BAABWY TIOA-

AWV AEITOUPYIKWV TUOTNUATWY TOU UYyXPOVOU AUTOKIVHTOU.
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EPQTHZEIZ ENOTHTAZ 2

1. T({ onuaivel otv npdén n dle€aywyn pag pétpnong Kat
rolog eival o pOA0G Kal 0 OKOTIOG TWV HETPHTEWY;

A 2. Me mola kpitrjpla propolv va Taglvounbolv ta dpyava

= HETENONG;

3. Tt ovopdloupe kAAom evdg opydvou UETPNONG Kal TIolo
BoAtduetpo Ba emNéEeTe, av €xete dUO BOATOUETPA UE
k\aoelg: G1=0.5 kat G2= 1.5;

4. Nati o peydhog Babudg avdluong g KAipakag pétpnong Tou opydvou Bonbd -
el 0N pelwon Twv oParudTwy HéTPnong;

5. MNota pé€tpa npootaciag Twv opydvwy Kal TWV CUCKEUWV ETPNONG TPETIEL VA €-
papudlete katd tn dldpkela TG HETPNONG;

6. Moleg eival oL dlapopéq LeTa&U evdg avaloylkoU Kat evog YnelakoU TIOAUpE-
TPOU, WG MPOG TNV apxr Aettoupyiag Toug, kat rolo and ta duo £(dn Ba xpnot-
MOTIOIOETE Yla TNV avixveuan NAEKTPIKWY LEYEDWV;

7. MNwg urtopoupe e Tov (B1o punxaviopd Kivntou mnviou evdg avaloylkoU TTIOAULIE-
TPOU VA PETPHOOUUE: TAON , évTaon peUUaTog Kal avtioTAoelg;

8. MNwg Aettoupyouv ta BepudpeTpa unepUBpwv aktivwv Kat yati €xouv peydho
TMAeovéKTNUa Katd tn dle€aywyn petprioewv Bepuokpaciag oe didpopa cuoTh-
MATA TOU QUTOKLVATOU;

9. Na avapépete pepikd napadeiypata didyvwong BAaBwy, mou unopel va evrto-
moTouv and tnv epunveia Twv evdelEewv TWV TIIECOUETPWV.

10. MNola eival n apxn Aettoupyiag Tou maipoypdeou kat Ti eidoug pey€on unopou-
JE va PeTprjooupe and tnv oBdévn Tou;

11. Tt ovoudZetal sualodnoia tdong kat Tt euaiodnaoia xpdévou oe €vav TaApoypd-
(O Kal TG XpnotorotouvTal yia TIG UETPYOELG;

12. Na ava@épete peplkd napadeiypara didyvwong BAaBwy, Tiou propel va evro-
motouv and TNV epunveia Twv KUPATOMop@wV TNG 086vng tou Taiuoypdeou
o€ dldpopa CUOTHATA TOU AUTOKIVATOU.

13. MNola eivat n apxA Aettoupyiag Twv oUyxpovwy avalutwv kauoaepiwy;

14. Na ava@épete peplkd napadeiypara didyvwong BAaBwyv, Tiou uropel va evro-
moTouv and tnv gpunveia Twv avalloewy TwV CUCTATIKWV TWV Kauoagpiwv a-
né évav avalutr) kauoaepiwv.

15. MNola eival Ta o@éAn and tn xerion Twv CUCKEUWV eEA30U ONUATWY;
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2TOIXEIA HAEKTPONIKQN KYKAQMATQN

rE N1 K A

3.1 Aiodol
3.2 TpavlioTop
3.3 OAOKANPpWHEVA KUKAWHATA



ikavol va:

Emd10KO1EVOl OTOXOL:

Me tnv oAokAApwon autou Tou kepaAaiou Ba mpérnel va elote

B AvayvwpiGete Ta 31APopa NAEKTPOVIKA EEAPTAHATA KAI KUKAWHATA €K TOU

(PUOIKOU Kal o€ TUMKAG oxédia .

B AvaQEpeTe TIG EPAPUOYEG TWV NAEKTPOVIKWV £§APTNHATWV KAl KUKAWHA-
TWV OTA AUTOKIVNTA yia AEITOUPYIKOUG Kal 310yVWOTIKOUG OKOTToUG.

I'ENIKA

Av Tpipete éva MAQOTIKO OTUAS pe éva
MAAVO Ugaoua (TL. e éva TTouASBep
A Ue Ta JaAALld pag) kat To TAnoldoete
navw amnd pkpd Kopudtia xaptiou, 6a
napatnperoete 6Tt autd éAkovtal and To
OTUAO.

Eniong, dtav xtevileote pnopei va del-
Te Ta JAAAIA oag va élkovTal and tnv
MAQOTIKY} 0ag XTéva, f§ purnopel va akou-
oete kdnoloug fxoug (KATL oav KELTQ -
Kpatg) étav Bydletre KAmolo HAANAVO
nouldBep. 'H eniong va vowoete €va
"ktUrmpua”, étav Byaivete and éva auto-

Jxnpa 3.1: H HAektpikn duvapun



Kivnto mdvovtag tnv népTta ToU AUTOKIL-
vATou, A va delte pa pikpn "omiba” - kd-
TL oav WKPOG Kepauvdg -6tav mAnotdoe-
Te TO KAeLd( oTnVv KAeldapld yla va KAetL-
dwaoeTe TO auTokivnto. H e€rynon yia 6-
\a Ta napandvw eavépeva eivat pia Aé-
&n "HAEKTPIZMOZ".

T elvat howntdév  HAekTplopdg;

Kat” apxdg n AEEn mpdepxetal and n
AEEN 'HAekTpov mou onuaivel kexpiumnd-
pL. 2ZTO UNIKO autd, ol Apxaiol ‘EAANnveg
napatrpnoav eAKTIKEG IOIOTNTEG TTOU a-
nokToUoe To YAeKTpOoV, dTav TO €TPLRAV
pe HdAAva UAIKA, kal €Tt ovdpaoav Ta
pawvoueva TETolou eidoug, NAEKTPLOWO.
2e 1L opeiletal Aowrdv o HAekTpLopdg;
ZAuepa n erotriun d€xetal 6Tt o HAe-
KTPLOUOG ogeiletal otnv Unap&n tou n-
AekTpLlkOU popTiou. To Tt eival akplBwg
NAeKTPLIKO @opTio dev uTIdpXEL TIAPENG
e&nynon. Eivat yvwotég duwg ot 13Ldtn-
TEQ TOU NAEKTPIKOU popTiou.

Mia 1316t Ta ou €xel To NAEKTPLKO Pop -
Tio eival 6t "ouvavtdral" - untdpxel - oe
dUO JLaPOPETIKEG HopPEQ (£(dn).To €va
€(d0g (Lop®Pr)) Tou NAeKTPIKOU popTiou
g€xel ovopaoBel BeTikG kat ocupBoAileTal

Zxnpa 3.2: O 'EAAnvag @iAéoopog
Anpdxpitoc* xai 1o dropo.

2Toixela NAEKTPOVIKWY KUKAWUATWYV

pe (+) kat To dA\o eidog €xel ovouaoBel
apvnTiké kat oupBoAiletal e (). Kat ta
dUo &(dn Bplokovtal otn UKPSTEPEN TIO-
oétta UANg Tou umdpxel otn ¢ouon,
oto dropo. (Zxnua 3.2).

2uyKekpluéva 1o éva €idog Tou NAeKTpPL-
koU @opTiou mou ovoudletal BeTkd U
ndpxelL oTa MPWToVLa, 0TA CWHATISLA TTIoU
Bplokovtal oto upriva, eV To apvnTiko
@opTtio undpyxel oTa NAekTpdvia OTA OW-
patidla mou meplotpgpovtal yUpw and
Tov rnuprva evég atdépou. e noodtnTa n-
AeKTPIKOU QopTiou Ta duo &idn elval pe-
Takl toug {oa, (p = e = 1.6 x 10719 Cb)
e anoTéAeo|a TO ATOUO VA apoucidle-
TaL NAeKTPIKA oudétepo, epdoov 0 apld-
MOG TwV TPWTOVIWV Kal Twv NAEKTPOVI-
wv eival o {dlog.

Ze nepinTwon Suwg nou pe kdroto Tpod-
o (1.X. Me TPIRN) apaipedolv nAekTpd-
via and éva dropo, Téte autd "paiveral”
oav BeTikd NAeKTPIKG QopTio(1dv). Evw
av mpoatebolv nAekTpdvia, TéTE TO &
Topo '"@aivetal' cav apvnrikd QopTi-
o(10v).

Ta dldpopa UAIKA cwuata katatdooo-
VIal 0e TPELG Katnyopieg avaloya e
TNV ouumEPLPOoPd ToUug anévavtl oTo 1)-

* O EMnvag piAéoopog Anudkpttog (506 Alw-
vag r.X.) eixe unootnpi&el nwg n UAn dev eivat
ouvexnig aMda aroteAeitat and ukpd owuatida
rou dev glvat duvatdv va dtatpebouv (tunbouv )
neptoodtepo. Ta owuatidia autd ta ovéuaoe ¢
TOUA (artd TO A TO OTEPNTIKO KAl Tour] , A - TOWr].)
la m oUMnYn autig e KatarmAnKTikg (5éag,
urtdpxet TUNTIKA n mPOTour) ToU OTn Jia Aeupd
ToU deKApIKOU, eVw oTtnv dAAN mAeupd Tou KEP-
uarog undpxet "'n popen" tou atdéuou katd 1o
nEJTUro Tou mAavinTtikou ouotiuatog ( ‘HAog -
Muprivag kat mAavitesg - nAektpévia) .

M 55



AeKTPLKO pelpa. YTIApXouv UNKA owpa-
Ta mou Xapaktnpeifovral wg Kaloi ayw-
yoi, (ouvbwg elval pétala), mou er-
TpEmnouv eUKoAa péaa armd tn Hdla Toug
va KivouvTal Ta nAektpovia (NAEKTPIKO
peuua). Yridpyouv eniong UNKA ocwpata
Tou xapaktnpifovtal wg kakol aywyoin
pHOVwTEG, (MAAOTIKA, EUAO), Tou AEN &
rnutpénouv péoa and tn pdda Toug va Ki-
vouvTal Ta nAekTpovia kal TéAog undp-
XOUV UAIKA cwuata mou xapaktnpifo-
vtar wg nuiaywyoi, (diodol, Tpavtli-
0TOPG), TOU KATW amnd "eldIKEQ" ouver)-
KeG AANOTE ETUTPETOUV TN KIVNON TWV 1
Aektpoviwv kat dA\ote OxL.
Ounuaywyol, €xouv oAU peydAn epap-
HoYT OTIG VEEG TEXVOAOY(EG TOU AQUTOKL
VvATOU &lTe wq alobntripeq eite wg ertipE-
poug €EAPTAMATA NAEKTPOVIKWY KATA-
OKEUWV.

|

3.1. Riodo1

O diodol ( kat kpuotahodiodol) ftav
and Toug TPWTOUG nulaywyoug Tou
Xpnotdomnowmeénkav oTo autokivnto. e-
vikd ot d{odol xpnoluomnolouvTal Katd
kKOpO yla TN PeTatpornn Tng evalAacod-
pevng tdong oe ouvexn. (Autr n dadt-
kaoia ovoudletal avépbwon kat yl'autd
uropel ol diodol va arokaholvtal Kat a -
VOPBWTEG ).

2T0 autokivnTto ol diodol xpnaouorolou-
vTal oTo KUKAwua ¢poépTiong, yla va pe-
TatpéPouv TNV TPLPACIKA evaANACOO-
Jevn TAon Tou tapdyel 0 eVAAAKTAPAG
oe ouvexn.

H xprion toug otnpiletal oto 4Tl ot dio-
dol €xouv TnVv WI8TNTA - XApPN OTNV Ka-
TAOKEUNG TOUG - VA ETUTPEMOUV TNV JLé-
Aeuon Tou nAekTplkoU PeUUaTOg TIPOG

Jxnpa 3.3: O1 diodo1 0To QUTOKIVITO WG avopBwTEC.



Hla pévo kateubuvon, étav cuvdebouv
Ta dkpa pag diddou e T OwOoTr| TIOAL-
kOTNTA.(0pON) MOAWAN).

H dlodog anoteAeital and duo TuruaTa
NUIAYywyYIK®v oTolxelwv. To éva Tunua
g d16dou, Molu ovoudZeTal Kal enaen
- P -, (amo tnv ayyAwn A€En Positive,
Tou onuaivel BeTkd), elval évag nuia-
YWYOG OToV Omoio Je ETIAEKTIKY TIPS-
opelEn Twv oTtolxelwv Tou Tov amoTe-
Aouv (r.x Mupitio kat ApyiAlo), emtuy-
Xdvetal va uttdpxel ENNePn evog nhe-
KTpoviou kal va eppavietal otnv e€wte-
pr] otiBdda 1 alowdg otiBdda obE-
VOoug Hia orn (oxnua 3.4).

P
)

.r/ |
I\

HAektpdvia
00€vouqg

Jxnpa 3.4: Huiaywyog tumou P.

To dA\o Turua tng d1ddou Tou ovoud-
Cetal kat enagn - N- (and v ayyA\kn
AEEN Negative, mou onuaivel apvntiko),
elvat évag dAog nuiaywyoég mou e e-
TUAEKTLKY) TPOOUELEN TWV TTOLXElWV TIOU
Tov arnotehoulv, (r.x Mupitio kat Apoevt-
kG), emtuyxdveral va umdpxel mepio-
oela evég nhektpoviou (oxrua 3.5).

2Toixela NAEKTPOVIKWY KUKAWUATWYV

ZTOLBQBQ oBgvouq

EAelBepo
NAEKTEOVIO Muprvag
L - 'l arépwv Kat
| |~ nAektpdvia
ECWTEPIKWV
oTolBAdwv

HAektpdvio
oBévoug

Zxnpa 3.5: Hulaywyog timou N.

Ta dUo TUARuaTa Tou nuiaywyou "P" kat
"N" dev eival U0 XwPLOTA KOUUATIA TTOU
€XOUV OUYKOANBel peTa&l Ttoug al\d
dUo TEPLOXEG evdg eviaiou nuiaywyou pe
auaTtned eAeyxOuevo Kal SIaPOPETIKS &-
MIAOUTIONS N KA&Be pia. Avdueoa ota dU-
o TuApata g dédou dnuoupyeital wa
rieploxr] aAAnAoeEoudeTEPWONG PopPTiWY
TIoU OTn [a TNG Akpen emkpatel ouyke-
VIPWON apvnNTIKWY Wvtwv (aplotepd), &-
v otnv AA\n erikpatel oguykévtpwaon
BeTIKWV WOVTWVY (Je&Ld) (oxrua 3.6).

Huaywydg  TEPLOX) AANAo- Hugaywyéq
TUnou P eEoUdETEPWONG Turou N
+O+0 01® B8-0-©
+ 2+ B B-D-D
+ O+ @ @0 @
[} [} L
L} ¥ L
= D &0
- HAektpkd medio
(duvapkd ppaypou)

Jxnpa 3.6: [Tepioxni aAAnAoge&oudeTépwong
O1660U
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lMa va emurpanei n kivnon yéoa and tyv
5000 1000 TWV CUYKEVTPWUUEVWY NAE-
KTpoviwv (aptotepd) 600 Kal TwV CUYKE-
VIpwHEVWY oTtwv (de€ld), mpénel va "ka-
Taotpagel "n neploxry aAAnhoe&oudete-
pwong tng d1édou, TPOPOJOTWVTAG ME
Tdon 1a dkpa NG d16d0oU. ZUYKEKPIE-
va, av ouvdebel To aplotepd TUNUA NG
dl6dou (Turua P) - mou Aéyetal kat dvo-
380G - pe To BeTIKG MOAO Hlag TNyNG Kal
To Oe&l Tunua g diddou (Tunua N) -
Tou Aéyetal Kat KA0odog - UE TOV apVIf-
TIkd éAo (opbr) méAwon), Ba undp&el
kivnon Twv nkektpoviwv and de&ld npog
aplotepd Kal Twv onwv and aplotepd
npog Oefld, dnhadn nAektplkd pelua.
Evw av ouvdebel To aplotepd TUAUA TG
d16d0ou (Turjua P) pe tov apvnTiké oo
plag mnyng kat to de&l Tpurua tng dd-
dou (Turua N) pe tov BeTikd oo (avd-
atpo®n néAwon), n TePLoXr aAAnhoe-
Eoudetépwong Ba au&nbel neplocdte-
PO, € aMOoTEAECUA VA PNV propouv ou-
Te Ta nAekTpdvia oUTe oL OTIEG va "uTep-
Bouv To Xdoua', Tou €xel dNUIOUPYNOEL
n avdotpopn néAwon kat n diodog va
Aettoupyel oav nAeKTPOVIKOG SLAKATTTNG

Kal va pnv ertpénel tnv diEAeucn nhe-
KTplkoU peupartog (oxnua 3.7).

H J3i0d0¢ w¢ avopOwTHC

H &{odog av ouvdebel oe éva KUK Awua
KATd tnv avtibetn gopd Aeitoupyel wg
€vag "nAEKTPOVIKAG" JLAKOTTING.

H d{odog xpnotuornoleital Kupiwg yia ™
peTatpory Tng evaAAaooduevng tdong
oe ouvexn (avépbwon), KabBwg kat ya
TNV MPOooTacia NAEKTPOVIKWY KUKAWUA -
Twv and avdoTtpopn noAwan. Avaloya
Je To KUKAwa Ba mipénel va yivel n ow-
oTr ermoyn] TG d1dédou. Ta Baoikd xa-
PAKINPELOTIKA NG elval n Tdon Aettoup -

vilag kat n woxv Ing.

EIAH AIOARN
3.1.1. Aiodoc Zévep

H dlodog Zévep Aeltoupyel wg Hia Kowvr
dlodog, pe n dlapopd It unopel va
Aettoupyel kal pe avdotpogn moAwon
Xwplg va kataotpépetal.

H avdotpopn tdon oe pia diodo Zévep
N aAwg tdon Zévep eival xapakinpt-
oTIKS péyeBog Tng dldédou Zévep. H dio-

Huaywydg tunou P Hulaywydg tunou N

Huwaywydg turou P Huaywydg turnou N

+O+04+0 | ©-©-@-@ C+O+D O | @ @-0-®
+E+C+ ﬁ_@ @-®-@ '5'+":'7""§':‘-3 © ' @ EI e-@
+9+040 | @-0-0-0 C+E+H0 @1 @ &--®
OO0 @@ @ @ 0+0+9 0| @ &-0-0
n _ Pedua | 1 o
N -+ v
EEwTepikn] Tdon

Xxnpa 3.7: Opbri - avdotpogn néAwon (nAextpovikd).
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d0g Zévep xpnoluoroleital Kupilwg yla m
pUBuon Tdoewv. Ot nAekTpovikol auTtd-

Zxnipa 3.8: X uufoliopor Si6dou Zévep.

MaTol PUBULOTEG TAONG TWV AUTOKIVATWY
(oxAua 3.9) eival NAeKTPOVIKA KUKAWUQ-
Ta Tou pubuiCouv v Tdon TOou payvnTl-
koU mediou (Si€yepom) Tou evaANaKTTPQ,
avaloya He TIG OTPOPEG KAl TO NAEKTPL-
k6 @opTio pe TN xprjon dodwv Zévep.

H diodog Zévep unopel, eniong, va xpn-
oluoroinBel kal ywa mnpootacia and v
neptdoelg o dlAPopa NAEKTPOVIKA Ku-
kKAwpata. ‘Otav n T Tng Tdong oe éva
KUKAwUa urtepBel tnv tdon Zévep tng
XpnotuoroloUpevng diédou, 1éTE AUTH
yivetal aywylun Kal BPaxUKUKAWVEL TO
KUkAwua. ‘Etol n diodog Zévep elte mipo-
KaAel mTwon tng unéptaong eite mpoka-
el BpaxukUkAwpa katyovtag kdnola a-
opdAela, avdhoya e Tov okotd yla Tov
oroio poopiletal kal Tov Tpdo ouvde-
ouoAoylag ng.

Jxnipa 3.9: Tumol autduarwv pubuIoT@V TAong QUTOKIVITOU.
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3.1.2. Aiod0g EYTOUTTHG PWTOG
(L.E.D)

H Jiodog ekmounnig ¢wtdg (Light
emmiting diode) eival pia diodog n ook
a étav nmoAwbel owatd ekméunel opatr
) unépubpn (avdhoya pe TNV KATAOKEU-
1 TNG) aktivoBoAia. Xpnoiuomnoleltal ya
omTikéqg evdelEelg (opydvwy), og TnAe-
XEIOTAPLA Kal guoTruata algbntripwy.
OL diodot exmounng pwtdg uropoulv va

Zxnpa 3.10: LED Xxnpartikn napdortaon -

ekTméUPouv Tpla xpwpata: KOKKIVo, pd-
owo Kat kitpwvo. H tdon Aesrtoupyliag
TWV JLOdWV EKOUMNAG PWTOG KUpaiveTal
and 1.2 éwe 3,2 V' yla autd Kal oTa Ku-
kKAwuata elval ouvdedeuuévn oe oelpd
Je Jua avtiotaon.

Mwia and TIG ONUAVIIKEG XPNOEG TwV
Ol8dwv eKmounng ewtdg eivat o ouv-
duaoudég entd dddwv mou xpetdlovral
yla v ormTikr dnuoupyia evég aptBpou
Kal pag dlddou yla tnv teAeia, mou ovo-
pdetal kat diodog entd TuNUdTwy (7 -
segmement LED display) (Zxfiua 3.11).

3.1.3. PwTOdiodoc

H ¢wTodiodoq eival pia diodog n omoia
Aettoupyel avdhoya pe tn noodtnta (€-
vTaon) Qwtoég TOoU TPOOTIMTEL TAVW
otV pwtoeuaiodnTn empaveld Ing.

"AN\eg pwTod(0dol elval KaTaoKEUATUE-
VEG Yla va AeltoupyoUv Otnv opaty a-
KTivoBohia kat dA\eg otnv uttépubpn. Ze
oUYKpLOT KE TNV pWTOoavTioTaon Kat To

Zupfoliopée  pwtoTtpaviiotop Aeltoupyolv oe uyn-
E=
o
GF QA B
= 28 il i ] 1
‘ U:U e p—— ¢ e o
Dbt F D P F
| j Cathode Cathode  Anode Anode
;H G T A C q - I
| | Decimal R B Decimal —g——p— B

(B)
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2Toixela NAEKTPOVIKWY KUKAWUATWYV

Aotepeq ouxvoTnTeg, Ttap’ OTL EXOUV Ui
KpdTepn sualodnaia.

Ot pwtodiodol ypnolporololvtal otnv
avayvwon SATpNnTwV KAPTEAWV 1 Tak
VIOV 0TOUG NAEKTPOVIKOUG UTIOAOYLOTEG,
o€ JlaKOTTEG TIOU AelToupyoUV e PWTL-
Oud OoTnV avanapaywyr] AXouU YPAUUE-
vou Tdvw og QIAUG, OTnV autéuarn Ka-
TAUETPNON QVTIKEMEVWY O Blopnxavieg
napaywyng, K.AT.

3.2. Tpavdliotop

Fevika

To tpavlioTtop 1 kpuotarlotpiodog i
vat évag nuaywydg, o oroiog Kara-
OKeUaoTIKA TpokUTTeL arnd Tnv ouvdeon
dUo d8dwv enapnrig oe oelpd. Yndp-
xouv duo duvatdtnrteq (TPJOToL) yia Tnv

AC  AC , , < .
ouvdeon Twv duo dLodwv. H mpwtn du-
(a) (B) vatéTTa: av ouvdedouv Ta uépn (Gkpa)
Twv dLédwv tutou (P), va mpokumntel €va
Tpaviiotop tUnou N-P-N (oxriua 3.14).
Zixnpa 3.12: dwrodiodos (@) - H deltepn duvardtnra: av ouvdedolv
Zuppohiopée(B)  tq tprpara (Akpa) Twv SIOdwWV TUMOU
JUNAEKTNG EKTOUNGS
JUNEKTNG
Exmournog
Bdon Baon
Bdon Bdon
N
Exropnée Exropnog SUMEKTNG SUMEKTNG
(@) NPN TPANZISTOP ®) PNP TPANZISTOP

2ixnpa 3.13; (a) Tpoavliotop N-P-N, (B) TpavZiotop P-N -P.
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(N), Téte mpokurtel To Tpaviiotop (P-N-
P) (oxfina 3.13 (B)).

To éva akpaio Tuua tou tpaviiotop o
vopdletal ouléktng (collector) kai
gupBoAileTal e To Aatwviké ypdupua (C),
evw 10 dA\o akpaio Tuiua ovoudletal
eKTIOUNAG (emitter) kal cupBoAileTatl e
10 Yypduua (E). Evw 1o pecaio Turiua
Tou Tpavl{oTop, Tou eivatl Kat To o Ji-
Kpo, Aéyetal Bdon (base)kal cupBoAile-
Tal e to ypduua (B).

3.2.1. AsiToupyia
To TpaviioTop xpnoiyomoieitar oTa Ku-
KAwpara eiTe:

® (g dlakomTng

o Qg pelé

o (g evioXutig

H Aettoupyia evdg tpavliotop unopel
va eEnynodel e tn Boribela Twv nMapakd-
Tw oxedlaypauudtwv (Zxnua 3.14), eite
npodkeital yla tpavliotop NPN eite yla
PNP n Aetrtoupyia eivat avdioyn.

210 oxAua 3.14(a) paivetal n Aettoupyi-
a evdg tpavdiotop NPN. Av ota dkpa
NG Bdong kat Tou ekmounou cuvdebel
avdotpopa éva eEWTEPIKO KUKAwUQ
(ua TNy kat pwa avtiotaaon), TéTte Ael-
Toupyel TO KUKAWUA OUAAEKTN - EKTIO-
proU pe Tnv KatavdaAwon Kal tnv mnyn.
AnAadn yia m Aettoupyia evég tpavdi-
otop xpeldgovtal dUo KUuKAwpata. To -
va PeTa&u Bdong kal eknourou Kat To
dA\O HeTAEU OUANEKTN Kal eKmouTtou.

Jixnpa 3.15: HAexktpovouog 1 peAE.



To pelpua mou dlappéel To KUKAwPa Ba-
ong - ekrnourou eivat dpa oAU UIKpo-
Tepo amnd To pelpa mou dlappéel To KU-
KAWUQ OUANAEKTN - ekmopmou. Amd Ta
napandvw mpokurtel OTL N Aettoupyia
evog Tpaviiotop €xel heyAAn avtioTouxi-
a pe ™ Aettoupyla evdg pelé (nAektpo-
VOUOU) QUTOKIVATOU.

H diapopd otn Aettoupyia avdpeoa oe
gva pel€ (NAekTPOVOUO) QUTOKLVITOU
(oxnua 3.15) kat éva Tpaviiotop eival 6-
TL lkpaivovTag 1} peyalwvovtag 1o peu-
pa Bdong uikpaivel 1 HeyaAwvel Kal To
peuua (eE6d0ou) CUANEKTN - eKTOWTTOU.
M’ autd kat n kUpla xprion Tou Tpavyi-
otop, eKTOGQ amd Tov EAEYXO TLX. NAe-
KTPOVIKNG avdpAeEng (oxAua 3.16),
MTEK, pWTa, K.a., elval va xpnoluomnolei-
TalL WG EVIOXUTAG.

Jixnpa 3.16: >’xapipnua nAeKTpovikKnig
avdeAe&ng pe miativeg.

lMa va tpopodotnBel ue tdon TO TMPW-
TeUov mnvio Tou moA\arnAactaoty (L1),
npérnel ol MAativeg va odnyouv To Tpav-
CloTtop. Zuykekpluéva dtav ol TAativeg
elval kAelotég dlappéetal and peldua 1o
npwtelov Tnvio Tou MoA\anAaclaotH.

2Toixela NAEKTPOVIKWY KUKAWUATWYV

Evw av ol mAativeg avoi&ouv, 1dé1e OTO-
patdet va dlappéetal and pelua TO
npwTeUoV Tou TTOAAAMAQCIAoTH.

3.2.2. dwroTpavlioTop

To Qwtotpavliotop €xel v Bla kata-
okeun ue éva tpaviiotop He TN dlapopd
671 dev untdpxel oUVHBwG AkPo - BAon wg
aKPOJEKTNG, A\ 1 BAon eival KaTtAA\n-
Aa dapoppwpuévn (dlagavnig), wote va
“gvepyoroleital”’, étav MEPTEL MAVW TNG
pa ogdtnTa ewtog. (oxnua 3.17).

Jxnpa 3.17: Pwtotpavliotop.

L1 )
|~ PwroTpaviioTop

AKPOJSEKTNG
onjuarog e£630u

Tpoxég

LJ-S 7 P

EYKOTIEQ MaApoeldeg onua
leiwon

Zxnpa 3.18: dwrolevktng yia aiodntripa
TaxXUTNIAC.
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H xprion tou ¢wTtotpavliotop oTo aAu-
TokivnTo oOuvABwg ouvdudletal pe
L.E.D. yia Tnv katackeur evog QwIo
CeukTtn 1) omrtoleuktn (optocouplers). O
PwToleUKING ouVBwg aroteleltal amnd
géva L.E.D. mou ekméunel pwg kat “dle-
velpel” amévavtt ™ Bdon evdég Qowto
Tpavliotop (oxrjua 3.18).

Zuvrbwg avdpeoa oto LED kat oto pw-
ToTpaviiotop TmeploTpEpeTal €vag Ot
OKOG Ue TPUTEG 1) Hia TEPWTH A éva k-
Kpeuég. Autd yivetal yia va dlakdrretal
TO ®wg Tou LED kat €rot va untdpxel OiE-
vepon 1} 6xL Tou pwtoTpavliotop, Ue a-
notéAeoua va kataypdeeral PéTpnon
TOU HeyEBoug, TLX. OTPOYPEG KlvnTrpa
(oxnpa 3.18).

3.3. OAdorAnpwnéva KukAwpata
Fevika

H avdykn yla KaTaokeur] NAEKTPKWY -
NAEKTPOVIKWV JlaTAEEWY HE KPS BA-
pog, dYKo, a&lotiotia, eUKOAn didyvwaon
Kal xaunAé kdéotog, odnynoav tnv Te-
Xvohoyia otnv Kataokeur] Twv OANOKAN-
pwuévwy KUKAwpdtwv (Integrated Cir-
cuits, 1Cs).

Ta oAokAnpwuéva KukAwpata eivat €-
vag ouvduaoudg and didvdoug, Tpavli-
OTOPG, TIUKVWTEG, avTloTdoelg, Ue Té-
Tolo TPOMOo ouvdedeuéva WOTe va arno-
TeEAOUV XIALADEG NAEKTPLKA KUKAWWMATA,
TornoBetnuéva péoa o’ éva 1ol OINKO-
vng, eUBadoU PEPIKWV TETPAYWVIKWY XL-
AlooTtwv, KAelopéva o’ éva mMAaoTikd 1
KePALKS KAAUpUa, (oxrpa 3.19).

r/- papUEG TIOU GUVDEOUV TO TOUT [E TA r])\EKTp(S&q

#  AUTO TO TOUT
TepLEXEL anod
MEPIKA HEXPL
XINASeG
KUKAOMaTA

/
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To uéyebBog TWV OAOKANPWMUEVWY KuU-
KAWUATWY ouvrBwg katalapBAavel eri-
edvela and 3 €wg 30 mm2 (TETPAYWVIKA
XW\tootd), avdAoya e To TAB0G Kal To
HEyeBOG TwV eEQPTNUATWY TIOU EXEL.

3.3.1. Tafivopunon oAokAnpwueE-

VWV KUKAWHATWYV

1. Ta oAokAnpwpéva KukKAwuara prmo-
pouv va ta&ivounBouv avdloya:

a) ue Tov TPOMo Aeltoupyiag toug,
Kal

B) ue To péyebog, dnAadr Tov aple-
MO oTolxelwv ou ephauBdvouv
avd tourt (chip).

2. Ta ohokAnpwyéva kKukAwuara, avg-
Aoya ue TOov TPOmMO AeiToupyiag
TOUG, Ta§ivououvTal o€:

a) avoloyikd () YPaupkd) OANOKAN-
PWHEVA KUKAWMATA Kal

B) WNoaKA OAOKANPWMEVA KUKAW-
para.

Ta avaloyikd oAOKANPWUEVA KUKAWA-

Ta rep\apBdvouv ouvibwg dAPoPOoUG

EVIOXUTEG (TeAeoTikoUg, dlagoplkoug,

akouoTikoug), 1§ otaBeporoinTég Tdong

K.a. Kal ene€epydlovtal avaloyilkd or)-

pata, (BAEMeE kep. 5.2.4.).

I
R W

‘E€0d0Gq —

ANAAOTIKO ZHMA

Eicodoq ——=
XAPAKTHPIZTIKA

ANAAOTIKOY

KYKAQMATOX

2T0IXElQ NAEKTPOVIKWY KUKAWUATWY

Avaloyiké onfua eival to onua to o-
1toio, wg rPog 10 XPOvo, ueTtaBdireTat
OUVEXWG.

Ta Ynelakd oAoKANPwHEVA KUKAWUATA
ep\auUBAvoUV KUKAWUATA OMwg Ta Ao-
YIKA KUKAWPATA, ouvdUaouoUg AOYIKWY
KuKAwpdtwy, flip - flop, KA.

Wneiakd onua sival To onua To ornoi-
0, WG TMPOG TO XPOVo, UETABAAAETal
SlaKOMTAUEVO.

3. Ta olokAnpwpéva KukAwuara wg
nmpog 1o uéyebog, avdloya dnAadn ue
TOV apIBud Twv oTolxeiwv (TpaviioTop,
3103wV, avTIOTAOEWV, MMUKVWTWV) TTOU
umopei va €xer éva kouudr (chip) Tou
olokAnpwuévou Ta&ivououvrai, o€ o-
AokAnpwuéva KukAwuara:

Mikprig kA{uakag oAokAripwong, (Small
Scale Intergration - SSI) mou €xouv niepi-
nou 100 otouxeia avd chip.

Meoaiag kAipakag oAokAnpwong (Me-
dium Scale Intergration - MSI) rtou €xouv
nepimou 300 €wg 1000 otowkeia avd
chip.

(98
o
w0
(o]
S
ULl
[}
WHOIAKO ZHMA
Eicodogq ——==
XAPAKTHPIZTIKA
WHOIAKO

KYKAQMATOX

2ixripa 3.20: (a) Avaloyixkd onpa, (B) Wnelaxd onpa.
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MeydAng kA{uakag oAokArjpwong (Lar-
ge Scale Intergration - LSI), mou €xouv
nepinou 10.000 otolxeia avd chip.
MoAU peydAng KA{UaKag OAOKAPWONG
(Very Large Scale Intergration - VLSI),
nou Eemnepvouv Ta 100.000 otoixeia avd
chip.

O pIKpoemeEePYaoTnG (microproces-

sor) g intel 8086 oe erugpdveta 0,145

Zxipa 3.21: Pwrofevking yia aiobntipa  mm2 €xet 29.000 tpaviiotop.
raxutnrag.

Sek e NEPIAHWH ENOTHTAZ 3

® O HAektplopdg eival éva @uotkd patvouevo mou o-
peiletal otny UNapén Twv NAEKTPLKWV PoPTIwWV.

® To nNAekTPIKO POoPTIO UTIAPXEL O€ JUO DLAPOPETIKEG
HopPEég(eldn), To BeTIKS KAl TO APVNTIKO NAEKTPIKO
popTio.

® To dtouo eival "'n pikpdTepn MoodtnTa UANG" Kal anoteAeital arnd Tov "akivnTo"
nuprva Je Ta TPwTovia Kat Ta VETPAOVIA Kal Ta "meplotpeddueva’ yupw and tov
nupriva nAektpodvia.

e Ta nmpwtdvia PEPOUV TO BETIKO NAEKTPLIKO POPTIO, eV TA NAEKTPAVIA TO APVNTI-
k6 @opTtio. Ze moodTNTa dPwWg, Ta duo £idn NAekTpLlkoU popTiou eival (oa.

® YAKA Tou erutpénouv tn diékeuon péoa and tn HAala Toug TNV Kivnon Twv nAe-
KTpoviwv eUkoAa Aéyovtal kahol aywyol.

® YAKkd rou AEN erutpéniouv tn diéheuon péoa and tn pdla Toug Tnv Kivnon twv
nAektpovinv kaBdAou Aéyovtal Kakol aywyol 1| HoVWwTEG.

® YAkd rou kdtw and dIkEQ ouvOnkeg (Beppokpaacia, miieon,Tdon,ewg), AAoTe
erutpenouv kat dAote AEN emtpénouv tnv diEAeuon péoa anod tn pala toug
NV Kivnon Twv nAekTpovinv Agyovtal nuaywyol.

e Ounuaywyoi eivalt kataokeuaouévol ouvdwg ard Mupitio 1 MFepudvio. Av évag
Nuaywyodg eunoutioBel pe Eva dropa eivatl duvatdv va pokUYel NUIaywyog
He Teploodtepa eAelBepa nAekTpdvia ,dnAadr) Turtou N, eva av pokUYEeL NuLa-
YwYOg ue eploodtepeq onég Tdte elval turou P.
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2T0IXElQ NAEKTPOVIKWY KUKAWUATWY
[

e H diodog eival évag nuiaywyoég, uia enagr) P-N o onolog erutpénel v diEheuon
TOU nAeKkTplkoU pelpatoq Katd pia kateuBuvon, av nmoAwbel cwotd. H diodog
Xpnouormoleital kupiwg wg avopBwTAg.

® H diodog Zener xpnaouomnoleital wg pubuotnig tdong.

® H diodog eknourmg ewtog (L.E.D. Light Emiting Diode) eival pia diodog n oroi-
a ekméumnel pwg (opatd 1 un). XpnooroleTal Kupiwg wg evOEIKTIKN Auxvia 1| wg
Qwtewvoi apBpol.

e H pwtodiodogq sival pia enagpny P-N, g onoiag n Aettoupyia ennpedletal and
TO Qwg, dtav TMEPTEL TTAVW TNG O CUYKEKPIUEVN TIEPLOXH] TNG.

e To tpaviiotop unopel va Bewpndel &t mpogpxetal and Tnv &vwaon dUo dOdwv.
Xpnouoroteital wg dakdmIng, peAE 1| EVIOXUTNG.

e To gwtotpavliotop eival éva Tpavliotop To omoio dyel dtav ot BAon Tou Tié-
oel ToodTNTa PWTog. O cuvduaoudg pwtotpaviioTop ue dlodo LED amoteAolv
Tov pwTOleUKTN.

e Ta oAokAnpwpéva KukKAwuata arnotehouvtal arnd PeyAaAo aplOpd NAEKTPOVIKWY
eEapTNUATWY OUVOEDEUEVWV LETAEU TOUG, ETOL WOTE VA EKTEAOUV OUYKEKPIUEVEQ
gpyaoieq.

e Ta&wopouvtal oe avaloyikd, av enegepydlovtal avaloylkd orjuata ) oe ymela-
K4, av eneEepydlovral Ynelakd orjuata kat oe JWKPNAG, peoaiag 1) LeyaAng KA
HOKag avaloya [e ToV aplopd Twv NAEKTPOVIKWY EEAPTNHATWY TIOU TIEPLEXOUV a-
va chip.
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EPQTHZEIZ ENOTHTAZ 3

1. Nwg anodeikvueTal 1 UTAPEN Tou NAEKTPIKOU POPTIOU;

A ' 2. MNwg uropel va neptypagel n dour] evdg atduou Kat rota n
m OXE0T TOU HE TO NAEKTPIKS POPTIO;
i 3. Mota UAIkd cwuata xapaktnpifovral kahol aywyol kat ola
- HOVWTEG;

4. Tt gival oL NUIaYwWYo(;

. Mg kataokeudletal a ermaer P - N;

. Moleq eival dapopég avapeoa oe éva aywyod Kat og éva nuaywyo;

. MNarti wa diodog, étav moAwbel avdotpopa, yivetal kakdg aywydg (Slakdmng);
. Mwg e&nyelte T Xprion Tng d1ddou wg avopdwT;

. Mwg xpnoworoleital n diodog Zener oe éva KUKAWUQ;

10.
11.
12.
13.
14.

Mwg ovopdlovtal ol akpodékTeg evog TpaviioTop.;
Mola n kUpla xprion evég tpavlioTop;

Ti elvat kal mwg Aettoupyel €vag ewTtolelKng;

Ti elval oAOKANPWEVA KUKAWUATA,

Mwg Ta&vopouvtal Ta OAOKANPWHEVA KUKADUATA,;
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2Y2THMATA AYTOMATOY EAEIXoY zTO
AYTOKINHTO

r'eENI KA

4.1 AVOIKTOG - KAEIOTOG BPOYXOG
4.2 Aopn kai AsiToupyia
4.3 Zuvexng puopion - pudpIon dUo B€oswv



Emd10KOnEVOol 0TOXOl:

Me Vv oAokArjpwon autoU Tou kepalaiou Ba rpénel va eiote kavol

va:

m NMepiypdgete TOV TPOMO AEITOUPYIOG CUOTNHATWY AUTOHATOU EAEyXOU.

B AvapépeTe mapadeiypara cuoTnHATWY AUTOUATOU EAéyXOU OTO AUTOKIVN-

TO.

T'ENIKA

A6 TNV KaBnueptvr eumnelpia mpokUTTTEL
o1L untdpxouv @ualkol 1§ Texvntol pnxa-
viopof rou “puBpifouv” kdamolo yeyovog
1 katdotaon 1) Ta otauatolv wote va
unv enépxetal “kataotpodr|”.

M.x. 2 éva ddoog undpyxel évag oAU
HeydAog mAnBuopdg and Aayoug, Ka-
Bwg kal évag pkpdg MANBuouog amnd a-
AETOUDEG. Z€ UIKPO XPOVIKO dLdaTtnpa ot
alenoudeq Ba moAanAaotiddovral ypn-
yopa, ylati 6a €xouv &pbovn tpopr. H
augnon Tou TMANBuoupoU Twv aAemou-
dwv Ba ’Xel wg arnotéAeoua tn dpauaTtt-
K1} pelwon Tou MANBuooU Twv Aaywv.
AuTé pe v oelpd Tou Ba 'xel wg anoTe-
Aeopa oL oAemoudeg, un Bpiokovrag
TPpOoPN va mebaivouv kal o MANBUouog
Toug va pewwvetat. H peliwon Tou mAnbu-
opoU Twv aAeToUdwy Ba "Xel wg arnoTé-
Aegua tnv au&non tou MANBuooU Twv
Aaywv. H ad&non tou nMAnBuouou Twv
Aaywv Ba emipépel TNV al&non Tou TAN-
BuopoU Twv alemoUdwVv Kal To pavope-
vo Ba enavahapBdvetal, K.0.K.

2e Ja térola aAuoida cupBdavtwy, katd
v oroia n é£0d0¢ evdg aAMOTEAEOUATOG
oe éva otddlo anotelel elcodo yia To -
TopeVO oTAdL0, TO kABE OTAdIO Ovopdde-
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TaL Bpdyxoqg avridpaong (feet back).

OL Bpdxol avddpaong mou cUVAVTWVTAL
oTNn QUOoN - aA\d Kal oTa avepwriva Ka-
Taokeudopata - evdéxetal va eival a-
TAo(, T.X. va arotehouvtal arnd dUo KO-
Boug, €éwg Kal TOAUTIAOKOL Ot BaBuod
Tou Kaveig va unv propel va riet mou &g-
Kivd Kat 1toU TEAELDVEL O KUKAOG.

4.1. AVOlKtOC - KA€10T0C

Bpdyxog

2’ éva ouppatikd autokivnto, amd TN
OTLyMr} TIoU TO Kauoluo avapetyvuetal
otov eEaepwTrPa (KAPUMPATEP) UE TOV
aépa, akohoubBel yéoa amd Tnv MoAAa-
A1} El0ayWYT TIPOG TOV KIvNTrPea (KUALV-
dpoug) yla kauon kat eEaywyr] mpog Tnv
eEdrtuon (oxfiua 4.1), ua nopeia - dia-
dikaoia, xwpig kauia duvatdtnTa pUBLL-
ong 1 dépbwong. Auté eival éva ouotn-
pa pUBuong “avolktou Bpdxou”. (OPEN
LOOP CONTROL SYSTEM).

Akdua Kal oTa ouyxXpova CucTAuaTa Ue
NAEKTPOVIKO KapUmpatep 1 Yekaouo,
akdpa kal av To pelypa pubuotel otol-
XEOUETPIKA Kal pe Peydhn akpiBela, n
noldTa Kalong 1) To anotéAeouda TG
kauong av dev eA€yxeTal pe KAMoLo TPO-
o Kat dev undpxel n duvatdtnta didp-



Zuotiuata autoudtou EAEyXOU OTO QUTOKIVNTO

o

Zxnua 4.1; Xxnparixd didypaupa avolktoy fodxou ouuBarikoy QUTOKIVITOU.

Bwong, To cUOTNUA CUUTEPLPEPETAL WG
ouotnua avolktou Bpdxou.

Av Suwg petd o anotéeoua (€5030g),
UTIAPXeL EAEYXOQ - METPNON Kal duvato-
nta dépbwong - pubuong Tou miba-
vou AdBoug, téte TO oUoTnUa Bewpeital
kAelotol Bpodxou. (CLOSED LOOP
CONTROL SYSTEM).

H dwadikacia i n duvatdtnta n onola e-
mnpEeddel v €(00d0 TOU OUOTAHATOG
Aéyetal avddpaon (feetback).

AuTr) n duvatdétnTa Tou ouveXoUqg eEAEY-
Xou kat 31épbwong kdvel Ta cuoTAHATA
kAelotoU Bpdxou va autopubpuiCovtal
Kal va oupreplpépovtal “télela”.

270 apandvw napddelypa, Ue tn pub-
Mlon Tou pelypatog, ota ouyxpova au-
TokivnTa €xel mpootebel €vag aiobntn-
pag, o alodntipag o&uydvou 1) alotntn-
pag Aduda. Autdg o alobntripag eAEy-
XEL - METPdEL otnv TOANanAn eEaywyn
TO 0&UYAVO TIOU TIEPLEXETAL OTA KAUOAE-
pla. EAéyxel To amnotéAeopua, dnAadn av
n dadikacia Tng avdauelEng kauaipou -
aépa (onuelwtéov €xouv Yivel e nAe-
KTPOVIKO TPOTO), Kal N ToldtnTa Kauong
(oruvBnpag, mieon, Bepuokpaaoia KUAiv-
dpou), Aettolpynoav cwoTtd Kat Edwaoav
éva “IKavoromnTiKG” - UETPNOLUO AToTE-
AECQ.

bRl e

HAekTpovikni
Hovada

eAEyxou

AioénTtripag
Aapda

] =X

Zxripa 4.2: Xxnpartixd Sidypaupa kKAeiotou Bodxou oUyxpovng TEXVOAOYIAg.
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Zxripa 4.3: Xxnpartikn KUKAIKH por KAg10ToU Bpdxou.

Av 10 arnotéAeopa (moogdtrta oEuydvou
ota kauoagpla) dev elval owoto, TOTE 0
alotnmpag oEuydvou EVNUEPWVEL TNV
NAEKTPOVIK Hovdda enefepyaoiag (e-
YKEPAAO) OTL 1 Kauon €ylve pe AoUCLo
petypa (Ayo o&uydvou ota kauoagpla).
H HM.E. (eyk€palog) dlopbuwvel aué-
owg, divovtag evioAr] ota urnek va Ye-
kdoouv Atydtepo xpovo, (va yivel pTwxo
petyua).

To pTwyo pelypa Twpa evrormideTal and
ToV AloBnTApa oEuydvou Kal evnuepw-
vel Tnv H.M.E., kat autr pe ™ oelpd g
dlopBuivel Yekdloviag Ta Wrek TePLo-
06TteEPO XPOvo (mAouaoto uelyua).

4.2. Boun - Nertovupyia.
Zuvexnc pudpion

AuTtr n ouvexng d16pbwaon avdueoa oe
OUo KataoTdoelg (Twxo - MAolaolo), W-
ote va ertuyxdavetal n wavikni katdota-
on (8€on wwopportiag), xapaktnpilel Ta

72 0

cuotfipata KAewotoUu PBpdxou. Yrdpxel
pia eravalapBavopevn (KUKALKY) dladt-
kaoia, pe otéxo Tn ouvexn autopuBuL-
o1 Tou ouoThuatog kat Tnv “tékela” Aet-
Toupyia Tou. (Zxnua 4.3).

H mAnpogdpnon ya t dopbwon ovo-
pdaletal avadpaon (feetback) kat eival
autr oy “petatpénel” €va avolktd ou-
oTNUa og KAELoTO.

Znueiwon: H ouykekpévn duvatotnta u-
MApxeL 0TA OUCTHUATA WEKAOUOU, av TO
ouotnua éxet alobntipa o&uydvou (Arjmtn
Aduda). Autd ta ouotrjuara ovoudotnkay -
katd mapdppaon - cuotiuata e pubutlo-
UEVO KaTaAUTn.

lvwpiCovtag Ot 0 kataAutng dev pubuile-
Tal, anAwg to oUoTnua xeL t duvatotnta
va pubuiCel ouvexwg to Melyua, o 6pog
“puBuIlduevo” MPEmneL va avapEPETal 0To
ouoTtnua Yekaouou (KAELoTd ouotnua) Kat
Oxt oToV KataAutn.




Zuotiuata autoudtou EAEyXOU OTO QUTOKIVNTO

ENGTHTA NEPIAHWH ENOTHTAZ 4

e ‘Eva olUotnua Bewpeltal avolktd, dtav n €£odog
Tou ouotnuatog dev emnpedlel v €l0odd Tou,
YPAMMIKO oUaTtnua, (avolktdg BpdyxXog).

e ‘Eva ouotnua Bewpeital kKAeloTo, dtav n £€§030G TOU
ermnpeddel v €l00d0 TOu, WOTE va UTAPXEL QUTO-
pubuLon. (kKAelotdg BpdyXog).

e Avddpaon Aéyetal n evépyela 1 n dladikaaoia n omoia petatpénel Eva avolktd ou-
OTNUa og KAeLoTO.

e Av 1o arnotéleopa evdg Bpdxou eival “evioxuTikd”, Téte untdpxel BTk avadpa-
on.

e Av 10 anotéAeopa sival pubuLoTikG, enavaggpel To oUOTNUA O ild KaTdoTaon
loopportiag ToTe UMAPXEL APVNTIKA avadpaon.

e 3¢ éva autokivnto o atoBntripag o&uyodvou ( o AtNg Aduda) “petatpenel” To
QvOIKTO oUaTNnHa TPoPodooiag Kauoiuou og KAELOTO.

e 'Eva kAeloTtd ouotnpua Bewpeltal pubulduevo 1 auto-pubIlduevo.

EPQTHZEIZ ENOTHTAZ 4

g
1. Molo olotnua Aéyetal avolktd 1 avolktou Bpdyxou;
m 2. Moo cuotnua Aéyetal KAeloTS 1 KAelotoU BPAdyxou;
g 3. Tt ovopdZetat avédpaon;
d 4. MNéte oe éva ouotnua untdpyxel BTk avddpaon;
5. MNdte og €va ouoTnuUa UNApPXeL ApVNTIKY avadpaon);
6. Nwg propel éva avolktd cuoTtnua va Petatparel oe KAeLoTo;
7. Nepypdyte TPOTIOUG YEUIOUATOG |IAG UMAVIEPAG [E AVOLXTO Kal JE KAELOTO
Bpdyxo.
8. Awote napadeiypara avolxtou Bpdyxou.
9. Awote napadeiypata kAelotou Bpdyxou.
10. MNdte éva olotnua eivat (autd)pubulOuevo;
11. Ti untodnAwvel o 6pog pPuBISKEVOG KATAAUTNG;
12. MNota ta nmAeovekTruata evog autopuBbulduevou CUCTHUATOC;

m73






KENTPIKH MONAAA EAEIMXoy
(MIKPOYINOAOI'IZTHZ)

r'eE NI K A

5.1. Wnoeiakn Oswpia kal Aoyikd KuKAwparta
5.2. Kevrpikn povada eAéyxou (HIKpOUTIOAOYIOTHG)



Emd10KOnEVOol 0TOXOl:

Me Vv oAokArjpwon autoU Tou kepalaiou Ba rpénel va eiote kavol

va:

m E&nyeite Tnv évvoia Tou Yn@iakoU CHHATOG Kal VA avapEPETE Td TTAEOVE-
KTAHHATA TOU OTIG TIPAKTIKEG EPAPHOYEG TOU GUTOKIVITOU.

B AvaQE€peTe PEPIKA OTOIXEIQ AOYIKWV KUKAWHATWY Kal va €ENyeiTe e amAo

TPOMO TN AsIToupyia TOug.

B Ava@EépeTe Kal va avayvwpeileTe Ta KUpIa MEPN TWV HIKPOUTIOAOYIOTWV.

m EZnyeite Tov TpOMO ASITOUPYiag TOU HIKPOUTIOAOYIOTH HE TN BoRdeia TwV

€10063WV Kal Twv 563wV Tou.

m NMepiypdgeTte mwg yivetal o EAeyXog KIVNTHPA HE HIKPOUTOAOYIOTH ME TH
Bonbeia TwV AICONTAPWV KAl TWV EVEPYOTTOINTWV.

B AvaQE€peTe Ta TIAEOVEKTHHATA TNG EPAPHOYHG TWV HIKPOUTIOAOYIOTWV OTO
auUTOKIVNTO yia TO TTAPOV Kai To PEANOV.

I'ENIKA

H Baoikn 13€a Aettoupyiag Twv AOYIKWV
KUKAWUATWY KAl TwV JIKPOUTIOAOYIOTWV
elval TOAU arAr): mapLoTAvVOULE ULa TIAN-
pogopia ue éva orjua, To onoio propel
va €xel povo duo Tég 0 1) 1 kat otn ou-
VEXELQ XPNOLUOTIOIOUUE NAEKTPOVIKA KU-
KAWUATA yla va anobnkelooupe 1 va
KAvoupue UTIOAOYIOUOUG Kal eVEPYELEQ
pe Bdon Tnv mAnpopopia aut.

Autr n ar\f 1Béa €xel ennpedoel N
ouyxpovn Texvohoyia kat Tov Tpdmo
OKEYNG TNG olyxpovng Jwng, He aroTe-
AEOUA Ol EQAPUOYEQ TNG VA AVTIKABL-
otouv TOAAd Tapadoolakd HNXavikd
ouoTthuata pe ouyxpova Yndelaxkd nie-
KTpOVIKA ouoTruata. MNa napddetyua,
oto oUyXpovo autokivnto ta véa nhe-
KTPOVIKA CUOTrHATA TPOopodoaiag Tou
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kauaipou éxouv oxedOv avTIKATAOTHOEL
TO MaPAdOCIaKd HaG KAPUMUPATEP.

5.1. Ynyiaxrn Oswpia ral
Aoyika KurAopata

5.1.1. To Yn@iaxd ofjua kai n
mapaoTacn Tou

Eival oe 6\oug pag yvwotr and v En-
Anvikr} MuBoAoyia n wotopia Tou ©noga,
TIOU EMECTPEPE e TO KAPAPL Tou amod
v Kprtn, petd v eEdvtwon tou Mi-
vwtaupou. Eixe ocuppwvroel ue Tov na-
T€pa Tou Awyéa, Baol\d tng ABnvag,
nwg av Ta navid tou kapaflou e To o-
nolo enéotpepe, ftav domnpa, autd Ba
orjuave we o Onogag sival {wvravag,
evw av fTav pavpa, 6a orpave nmwg o
©Onogag eival vekpag.



AuTo eival iowg éva amnd ta apxaidtepa
KwdKoToNUEVA Unvuuata oty Lotopla
TOU avBpwrtou, Tou HeTaddbnke oe Yn-
Plakl popPR, mapd Tnv Tpayky katd-
Anén mou eixe.

2tV npdétaon: "O Bnoéag eivat {wvta-
vog;", ou eival pa Aoyikry PeTaBANnTh,
TO AOTIPO XPWUA TWV TIAVIWV OYjHalve
"Nat", ev) To Havpo XPWHA TWV TIAVIOV
onpawve "Oxt".

Otav pa petapAnt propel va mdpet
pévo Suo TIUEG, AéyeTal YnPIaK HETA-
BANTA. 2’ AUTEG TIG dUO TIUEG PmopoUpE
va dwooupe dldpopa avtibeta ovoua-
TQ, Onwg eivau dompo / pavpo, vai / oxL,
1/0, owotd / AMdBog, YnAd / xaunAd, ON
(avoiktd) / OFF (kAeloTo).

2AMEPA, METAEU TWV UNXAVIKWY KAl TWV
TIPOYPAUUATIOTWY EXEL ETIKPATATEL O
Ynelakog kwdikag 1/ 0, ya Tnv napd-
oTaon TwV Yneuakwv HETABANTWV.To
TIAEOVEKTNUA QUTNG NG ermAoyng elval,
o1t Taptdlel andéAuta pe To duadikd ol-

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

otua apibunong, mou €xel povo duo
Uneia 0 kat 1. Eniong moAU diadedope-
vog eival kat o kndikag ON / OFF, enet-
on tawpldlel otig duo Karaotdoelg, Tou
propel va Bpebel évag dlakdmng ON
(avolktég) kat OFF (kAeloTtdg).

2TV mePIMTwon Tmou [a PETABANTH
nailpvel nMeploodtepeg and duo ouvexo-
peveg TEG Aéyetal avaloylkh HETa-
BANTH, onwg eivatl ya mapddetypa n Ti-
M) TG Beppokpaciag g pnxavig evog
QUTOKIVYTOU.

2NV PAEN pag evdlaggpel 1 uAoroinon
NAEKTPIKWV KUKAWUATWY, TIOU AElToup-
youv pe Yn@lakeg petaBAntég duo Ti-
pwv. ‘Etol énpere va Bpebolv nAeKTPIKA
Hey€on ta omoia va €xouv puévo duo Ka-
TAOTAOELG, WOTE VA AVTIOTOLXOUV OTIq
duo TIEG TNG YNPLOKAG peTtaBAnThg 0
kat 1. Mwa tétola ouppwvia 1 Kwdikag
TaPAoTaoNng Kag Yn@Lakng HeTaBANTAG
elvar aut rou xpnoorotel duo dlago-

PETIKEQ TIUEG ag TAong (oxnua 5.2).

L

]

2xripa 5.1; ‘Eva ané ta apxaidtepa wpnelakd onpara.
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Volts
6 KQAIKAZ: Zuppwvoupe OTL:
5
4 ‘Otav: 3V < Tdon < 6V onuaivel 1 (UPnAn tdon, high)
3
5 ‘Otav: 0V < Tdon < 1V onuaivel 0 (xaunAr tdon, low)
q

Zxnpa 5.2: TurikEg neploxeg tdong mou maplotdvouv wnelakd 1 kai 0.

2T ouvéxela, ol dladoXIKES evaANaYEQ
g tdong, mou ovoudovtal Kal ofya,
propouv va petadoboulv péoa amnd €va
NAEKTPIKO KAAWDLO Kal [l ToV TPOTIo au-
16 va pag divouv mAnpogoplieg ya tnv
katdotaon, ou BplokeTal Ja PeTaBAn-
T, Onwg mx. n 6éon tou dlakdTTIN OTO
oxnfua 5.3.

Mapatnewvtag Tnv KUPATOUOoP®r) OTO
oxua 5.3, cuunepaivoupe ATl 0 SLAKO-
NG tav otn 6€on 0 (avolkTdg) peTagu
TOU 20U KAl TOU 40U OeUTEPOAEITTOU,
ylati onv €€0d0 Tou cuoTNUaTog eixa-
pe tdon 0 V.

5.1.2. To 3uadiké apiBuNTIKS
gugTnua

2TIQ KABNEPLVEG AG CUVAANNAYEQ €XOU-
pe ouvnbioel va xpnotdorolouue To de-
KadIkO aplOuNTké oUoTNUA. XNV ETAO-
Yy auTr] €xel OUMBAAEL TO Yeyovdg OTL Ta
xépla pag €xouv déka dAkTuha. Ymdp-
XOUV OPWG Kal AAa aplOunTikd ouoth-
pata. To duadikd aplBuntiké oclotnua
elval évag d\\og tpdrog yla tTnv napd-
otaon apBuwyv. O apBudg Twv Ynoiwy,
Tou Xpnotuorolel kamnolo aplBunTikd ou-
otnua Aéyetal BAon TOU OUOTIUATOG.
‘ETol TO dUadikd ouotnua €xel Bdon Tov

Achém'r]q

Volts
T a
io |:| EEoéoq

2 3 4 5 6

sec

Xpdvog
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2xripa 5.3: ITapddeyiia wngiakoy onparog.




Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

C
Napddelypa: Metatporr) Tou aptbuou 37 oto duadiké auatnua
mnAiko uriéAoimo

37:2= 18+ 1

18:2 = 9 + 0 o0d

9:2 4+ 1 opa Bdon Béon
40 = 5 + 0 KGTG;/\DSJCPT]Q (37)10 = (100101),

5 - _ 1 " 0 UTTOAOLTTWV
1:2= 0 + 1

apBuod 2, yiati xpnotuorolel pévo 2 yn-

ola, dnhadnr 1o 0 kat To 1.

Mwg propoupe OUWG va MaPACTHO0ULE

gévav aptBud tou dekadikoU CUCTAHHATOG

TX. To 37 oto duadikd cUCTNUA;

e Kdvoupe OladoxIkég SlaIpEElg TwV
mnAkwv Tou aplBuou pe tov aplBud
2 Kdl Kataypdgoupe Ta umoélolrna
apxiCovrag arr’ To Teheutaio.

Av Kottd&oupe To dUAdIKO aplBud arod
Ta de€ld npog ta aploTepd, napatneou-
pe 6Tl oe kABe Ynopio Tou duadikou a-
plBuoU avtiotolxel wa T g 6éong
TOU Kal pla Tyun tng duvaung tng dong
He eKBETN TN B€om, ou Aéyetal Bapog,
onwg delyvel kKal o MAPaAKATw Tiivakag:
Tt 8a kdvoupe Suwg, av BéNoupe avrti-
OTPOPA VA PETATPEYOUE TO SUADIKO a-
PLBuS 100101 oto dekadikd cUCTNUA;
® [MoM\amAaoldloupe TV TIunA k&be Yn-
¢lou Tou duadikoU aplbuol pe TO
BApog Tou Kal TIPOCHETOUE TA UEPL-
KA ywopeva.

Mapddelypa: Metatpomnn Tou aptBuou
100101 oto dekadikd guoTnua

1x25+0x24+0x23+1x22+0 x 21+1
x 20 = 32+0+0+4+1=37

To duadikd olotnua uropel Aowmdv va
XpnoworoinBel ota YnPlakd KUKAWQ-
Ta, ylati autd Aettoupyouv e Ynelakd
orjuata pe duo POVoV TIUEG 1 XOPAKTY-
peqg. KdbBe xapaktripag Aéue Oti eival é-
va bit. ‘Etol o éva Ynoelakd olotnua
kepdiCoupe ev oe an\dmTta, 600V aPo-
P4 otnv UAomoinon Twv KUKAWUATWY, a-
@ouU uloroloUpe €va ouotnua pe duo
kataotdoelg, alA\d xdvouue oe aplBud
dedouévav, apoul Ta dedopéva uag ma-
ploTdvovtal pe meploodtepa pnoeia to
KaBéva.

‘Eva ouvolo amd 8 bits Ta omoia Aet-
ToUupYoUv wq opdda Aéyetal kal byte.
‘O\a ta dedopéva oe éva ouotnua agou
HeTaTparouv oe YneLakr Hopoer, elgd-
yovtal otn povdda emne€epyaciag Tou

Bdpog 25=32 24=16 23=8 22=4 21=2 20=1
Ap16pog 5 4 3 2 1 0
0€ong
Ton
lll,rl 1 0 0 1 0 1
yneiou
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OUOTAUATOG e TN Hop®r] evog 1] TTEPLO-
ootépwv bytes, dnAadr moMwV bits otn
oelpd, mou Bewpouvtal OUWG Kal Aetl-
Toupyouv wg opdda.

Me Tov Tpdmo autd dnuioupyouvtal a-
TEAEIWTEG OElPEC 1 AANMWG akohouBieg
and bits 0 kat 1,mou €xouv AOYIKEG OXE-
oelg HeTA&U Toug. MNwg unopel duwg €va
oluotnua va dlaxelpifetal kat va ene&ep-
vdletal €va 1600 peydho aplBud amd
bits 0 / 1, mou TpokuUTouv amnd tn dua-
OIKY] LETATPOTTN;

To nmpofAnua autd avriysTwmileTal ye

duo Tpomoug:

® g TIG heydAeg TaxUTNTEG AvAyvVWwoNng
Kal eneEepyaoiag Twv Ynelakwy de-
douévwy, Tou avarrtuooouv Ta ouy-
Xpova Pnelakd cuotriuata.

® e TN XPron AANwv aplBunTIKWV ou-
OTNUATWY Kal KwdKwv og evildueoa
otddla tng eneEepyaoiag Twv dedo-
MEVWV.

Ektdg and to dekadikd kat To duadikd

ouotnua apBpwy, urdpxouv Kat dAa

ouotAuarta apibunong, énwg my. To o-

KTadlkd ouotnua pe Bdon 1o 8, To deka-

€€adikd ouotnua e Bdon 1o 16 KA. O-

00 ueyalutepn elval n Bdon evég ou-

OTAMATOG TOOO Tl EUKOAN gival n apd-

otaon Tou apBpou, yiati xpelddovrat Al-

YOTEPOL XAPOAKTNPESG YIA VA EKPPATOU-

e Tov (Blo aplBuo:

X (15)10 = (1111), = (F)46

5.1.3. Aoyikég MUAeg ka1 dAyeBpa

Boole

MNa va ouvdudooupe dLAPOPES TIANPO-
popleg, mou Tmaipvoupe ot WNPLaKNA
Hopon and ta Ynelakd onuara, eivat a-

som

napaitnTo va urnopouje va KAVOUE Ao-
YIkoUg ouvduaopuoug 1 TpdEelg pe Ta
onfuara autd.

e mdpa MOoAG NAEKTPIKA KUKAWPATA
e autopatiopoug, TIou Ba ouvavtroou-
e oTo auTokivnTo, 6a douue OTL, evw &i-
val eUKOAO va Ta Teplypdyoupe e Ao-
yla, ivat ToAU SUOKOAO va Ta UAoroun)-
ooupe, av dev EEpoupe TOV KATAANAO
TPoMo. Na napddetyua, Aéue OTL yla va
avdayoupe Ta eoaia pwTta OTo AUTOKI-
vNTO, TIPEMEL VA YUPIoOUE TO KAELDL TOU
auTokwvrtou otn 6éomn "ON" Kal akdua
va yuplooupe To dlakdTTM Tioviol Twv
PWIWV otn B€on "Meoaia pwra".

Mwg vAornoteital uwg 1o oxXEL0 uag au-
T0;

Mna to okomd autd opiotnke n €vvola
NG AOyIKAG mpdéTaong.

2710 apddetyud pag n Aoyikn rpdtaon
elval: "Ta yeoaia pwWTa ToU QUTOKIVITOU
elvat avauuéva". Tdte eivar Aomdv pia
npdTaon AOYIKY;

Mua nipdtaon eivat Aoyikr, av uropou-
ME va TNV amavirooule HUOVOAEKTIKA
pe v apxr) : NAI (1) § OXI (0).

To dUokoAdTeEPO SWG TPORANUa eival
va ouvdudooupe AOYIKEGQ TPOTACELG,
dnAadn va kdvoupe Aoyikég mpda&eig. Ot
Aoykég pdEelg dev yivovtal énwg ota
pabnuatikd, aA\d oxlel yU' autég a
SlapopeTikn AhyeBpa, Tou Agyetal AA-
veBpa Boole arnd to évoua tou AyyAou
G.Boole.

MNa va anaviijooupe otn Aoykr] pdta-
on: "Ta peoaia pwTa Tou QUTOKIVITOU &i-
vat avauuéva', xpnotuorololhe To Ta-
PAKATW KUKAWA.



Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

X

v

Mnatapia B L F
J_ Aakorrng Alakdrmng
L. KAE310U Tloviou )
I QUTOKIVI|TOU HECTWY PWOTWV Tq Heoaia
H =  Quwra eival
avapuéva

Zxrina 5.4; Xpron kukAdparog yia andvinon AoyIkig mpdraong.

And to KUK WA autd oupriepaivoupe 6-
T "Ta peoaia pwTa Tou QUTOKIVITOU givat
avauuéva = F', étav "O dlakdrmng tou
KAEISIOU TOU QUTOKIVIITOU &lval KAELOTOG =
X" kat Tautdxpova "O SlakorTng TiUoviou
TWV Yeoalwv WTwv eivat KAELoTog = Y
2uvdudloupe €10l dUO AOYIKEG TIPOTA-
OElq YO va aravirooule oe pia TPt
AOYIKA TIPATAOT. ZTNV CUYKEKPLUEVN au-
TA neplrrwon ypdgpoupe:

F = X e Y kat n nmpd&n A€yetal Aoyi-
KOG moAAamAaciacpég 1} Aoyikd AND.

H dA\yeBpa Boole uropel va epappuootel
oe 0A\a ta otolxela, mou unopel va Bpe-
Boulv oe duo kataotdoelg, orwg eivat n
enagn evog dlakOTTIn (avolKTh / KAEL-
otn) 1} N Unapén tdong (0 V /5 V), dpa
epapudletal oe 6ha ta Ynolakd orua-
Ta. [Ma v kaAdTtepn mapakoAoudnon
TWV AOYIKWV TIPAEEWV TIPOTABNKE N OU-
MITAipwon Kat evég miivaka aArbelag.

Mivakag aAnéeiag sival évag mivakag
mou delxvel TIG TEG, TIOU Mrmopel va
ndapel kAbe ermi pEpoug Aoyikr mpdta-
on Kal 0 ouvdUacoOg TOUG.

Ot ontoudadtepeq Aoylkég mpdEelg, Tou yivovral pe v diyeBpa Boole gaivovtat

OTOUG TIAPAKATW TIVAKEG:

1. AOrMKDOXZ MNOAAATIAAZIAZMOE H ADOMKO KAI (AND)

Noykég TipoTdoelq

X = O dlakdrmng X eival kKAeloTtog.
Y = O dlakdmmg Y eival KAeloTtdg.
F = H Auxvia F eivat avappuévn.

MNivakag aAfbeiag
F=XeY Mpdtaon X Mpdtaon Y Mpdtaon F
0) (| OXi OXI
sv _.-X-'——-"—’ X NAI OXI
Y F NAI OoXi OXl
Aldypappa SIakorTwy NAI NAI NAI
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2. AOIMNKH MPOZBEXH H AOriKO H (OR)

X = O dlakdrng X eivat KAEIoTAG.
NoyIKkEG TipoTdoEelg Y = O diakoérmg Y eival kAelotog.
F = H Auxvia F eivar avapuévn.

F = X+VY Mivakag aAR@eiag
- Mpdtaon X Mpdtaon Y Mpdtaon F
O OXI OXI OXI
Vv o - oxX NAI NAI
Y NAI OXI NAI
Aldypappa SAaKoTTTwV NAI NAI NAI

3. ADFIKH APNHXIH H ADIMIKO OXI (NOT)

X = O dlakdrng X eivat KAeloTAG.
NoyIkEg TipoTdoEelg X = O dakdrmng X eivat avolktég ( ouluyng Tou X))
F = H Auxvia F eivat avapuévn.

Mivakag aARbeiag

F=X
v Mpdtaon X Mpdtaon F
v X OXI NAI
o ¥
. ] NAI OXl
Aldypaupa SLaKoTTTwY

‘O\eg ol hoyikég TipdEelg puropouv va u-
AoroinBoulv pe oupBatikd cuoTthpata
(PENE) aNAG Kal e YnpLakd KUKAWUATA,
Tou eival yvwotd wg AoyIkég TTUAEG, &-
neldn Asttoupytlkd potdlouv oav va a-
volyouv Kat kAeivouv KArolo mépaapia.
O1 N\oyikég TUAeG elval nAekTpovikd e-
EaptAuata mou divouv €£0do, udvov 6-
Tav ernaAnBelovial OAeg Ol OUVONKEQ
TWV €1l060wWV TOUG Tou Tieptypdgovtal
oTov nivaka aAriBelag propouv va Kata-
oKkeuaoToUV e eEaPTAMATA, TIOU YVWEI-
oape oto TPiTo KePAAalo, dnAadr} dOL6-
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doug, Tpavliotop 1} va Bpebouv cuvdua-
OMéveg e ONOKANPWUEVA KUKAWUATA &-
xovtag dUo 1 Kal meploadTepeqg €L00-
doug, avéloya (e TI§ arnalTHoeLlg Hag.
2Ta NAEKTPIKA dlaypdupata ouvavtdue
TIG AOYIKEQ TIUAEG Ue Ta oUuBOAQ, Tou
QaivovTal oTto MapakdTw oxriua 5.5.

H Aoywkr} UAn NOT Aéyetal kat uAn a-
VAoTPOPHG, Ylati €xel TNV IBOTNTA va a-
VTIOTPEPEL KABE £l0030 ToU TNG divouE.
‘Etol av Tng dwooupe eicodo 0, Ba uag
dwoel €£0d0 1, evw avtiBeta av ™mg dw-
ooupe eioodo 1, Ba pag dwaoel €Eodo 0.




Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

F=XeY

Noykr TUAN AND

Aoyikn MUAn OR

F = X+Y

Aoyikr UAN NOT

2Tov napakdrtw mivaka 5.1 gaivetal pua
oUYKPLON TWV QUTOMATIONW®Y, TIOU UAO-
nolouvral he oupBatikd cuotruata (pe-
A€) Kal pe AOYIKEG TIUAEG, amd TAeUPAq
SLAPOPWV XAPAKTNPELOTIKWV.

5.1.4. ZuvduaoTiké Aoyika
KUKAWpATa

O1 Baoikég Aoyikég uAeg AND, OR kat
NOT, rnou yvwpioape oty mponyoue-
vn Mapdypago, anoTeAoUV TIG OTOLXELW-
Jelg PNPLaKESG LOVADEG TWV AOYIKWV KU-
KAWUATWV. 2TIG TEPLO0OTEPESG OUWG
TIPOKTIKEG E€PAPUOYEG TIOU ouvavtdue
OTO autokivnTo, umdpyxouv meploodte-

Zxipa 5.5: ZupBola Aoyikav muAdv.

peg and duo AOYKEG TPOTACELS TIOU
TPEMEL va ouvduaaTtoulv, TIPOKELUEVOU
va rtidpoupe [ia ) meplocdtepeg anoPpd-
oElq.

MNna napddetyua, €otw OTL BEAOUNE va
oxedldooupe éva anAd cUoTtnua ouva-
YePHoU oTo TpiBupo autokivntd uag,
TIoU va Aeltoupyel pe Tnv akdAoubn Ao-
YIKN):

"Av avoi&el kdrola and TIG TPEIG TOPTES
TOU QUTOKIVTOU, XWPIG va xpnaouloroun-
B¢l To €100 uayvntiko kKAed( (immobiliz-
er), T0te va evepyoroinbel n oepnva ou-
VayePOU TOU QUTOKIVITOU".

MINAKAZ 5.1: ZYITKPIZH ZYMBATIKE2N
KAI WHBIAKEZN KYKASMATEN

XapakTneLoTikd JupBatikd cuoctruata | Wnolakd cuotrjuata
(PENE) (AoyIKEG TTIUAEQR)

®UOIKO PEYEDOG Meydho MoAU uikpo

Taxutnta Aettoupyiag Mikpr) MoAU peydAn

Eykatdotaon XpovoRdpa AMAA

AuvaTtdétnTta eKTENE-

ONGMOAUTIAOKWV  €p- Oxt Nat

yaouwv

Enidpaon Bopupwv Kapia Métpla

Eninedo texvoloyiag XapnAd YynAo
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2TV NePTwon autr| ol AOYIKEG TIPOTA-
oelg Tou oxedlaopou sivat:

X = To uroutdv g néptag odnyou &i-
val KAELOTO (MOPTA AVOIKTH).

Y = To uroutdv g néptag ouvodn-
you eivar kAelotd (mépta avol-
KTh).

Z = To unoutdv Tng niow néptag eivat

KAeLOTO (MOPTA AVOIKTY).

W = O Jdlakdmngrou edkoU payvnTl-
KoU KAeLdL0U eival KAELOTOG.
(xpnotuoror}nke to edIKO Ma-
yvnTiké KAeld( ).

w =

O JdiakoémmgTou eldikoU payvntl-

KoU KAeldloU eival avolkTog.

(dev xpnouoror|enke 1o €1OIKO

HayvnTIKG KAEID! aAAd avTIKAE(DL).
F = Evepyonoleltar n oeprjva ouva-

vepuoU.

Av xpnoluoroloUoape OUUBATIKY] TEXVO-
Aoyla yla va ulororjooupe To KUKAwUQA
autd, Ba eixape 1o &g didypaupa dla-
KOTTTWV TIOU paiveTal OTO TAPAKATW
oxfua 5.6.

MriopouUpe OpwG va UAOTIOW|OOUKE TO
KUKAWUQ auTtd XPNOolUo-TIolwvTag Aoyl-
KEG TIUAEG KAl OUYKEKPLUEVA [ULa AOYIKN

TUAN OR e duvatdtnta ene€epyaoiag
TPV AOYIKWV TipoTdoewv X, Y, Z Kal
pa Aoyikr) TUAN NOT og ouvduaoud ue
pa Aoyikrp mUAn AND, énwg @aivetal
OTO MAPAKATW OXNHa 5.7.

To Aoylkd autd KUKAwUQ, TIoU UAOTIOLA-
oaue ouvdudlovtag TIQ TEOOEPIG AOYL-
kég mpotdoelg X, Y, Z, kat W, Aéyetal
OUV3UAOTIKO.

ZuvduaoTIKO AEyeTal TO AOYIKO KUKAW-
MO, TIou OouvluUAlel TIOMEG AOYIKEQ
TMPOTACELQ Yla VA [ag dWOoEL TNV eMBU-
uNTA Aoyikn andgpaaon.

Ot peTaBANTEG TOU TIAPLOTAVOUV TIG AO-
YIKEG TPOTACEIC TIOU OUVOUATOUME Aé-
yovtal €i0odol, evw oL evéPYEIEG, TIOU
yivovtal and tnv uAoroinon Twv arnopd-
oewv Tou Ttaipvoupe, Aéyovral £§odol.
‘Otav oxedidloupue MOAUTIAOKA guvdua-
OTIKA KUKAWUATA, oKoTiég pag eivat va
netUyxoupe TO emBuunTtd anotéleoua
He Tov EAAXIOTO APLBPS TIUAWV.

370 gundpPLlO UTIAPXOUV ETOLUA ONOKAN-
PWHEVA KUKAWATA, TIOU TIEPLEXOUV a-
mAoUg 1} Kal ToAUTAOKOUg ouvdua-
opoug and Pacikég AOYIKEG TIUAEG.
2noudaldTepPeg CUVOUACTIKEG TIUAEG &f-
val oL TIUAEG:

%
12v - .;;
Y
o1 Lty
z F

H oelpriva ouvayeppou F evep-
yoroleftat uévo av avoi&el ua
and TIq Tpeig mopTeg X, Y kat Z,
Xwplg va xpnotuorotnBel To eldl-
KO payvnTiké kAedi W tou auto-
KIVATOU.

Jxaiua 5.6: X uvbeto didypapiua ouvayeplou 1ie SIaKOITEG.
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Kevtpikn povdda eAéyxou (UkpoUrmoAoylotrig)

MoAn OR
EIZOAOI

=l

w

MoAn NOT

F W
MoAn AND EZ0AOZ

Zxripa 5.7: Xuvbeto Sidypauua ouvayepuoy [e AOYIKES TUAEC.

NAND (ouvduaopudég tng uAng NOT kat
NG nMUAng AND),

(ouvduaoudg g uAng NOT kat
g 1UANg OR) kat
(arokAelotiké OR, Tou xpnoliuo-
noleftat yla ouykplon Sedopué-
VQV).

NOR

XOR

5.1.5. AkoAouOi1aka Aoyika
KUkKAwpara

H kuptétepn Aettoupyia evég Aoyikou
KUKAWMATOG JE OUVOUACTIKY AOYIKY| €i-
val va naipvel anogpdoelg, eEetdlovtag
TIG KATAOTACELG TWV €l00dwV ekelvn TN
XPOVIKN ottyury. 'Eva tétolo ouotnua e-
rnopévwg dev €xel pvrun. Yrndpxouv 6-
MWG TIOAEG evépyeleg, Tou yivovtal og
éva oloTnua Kal TPEMEL va KaTaypa-
@ouv, ylati ol HEANOVTIKEG aropdoelg &-
EapTtwvratl and In yvwon autr Tou Ta-
peABovToq.

Ma napddetyua, o UTTIOAOYIOTHG TIOU &-
AEYXEL TOV Kwntipa evog ouUyxXpovou
QUTOKIVATOU, Tipérel va Buudtal av &-
XOUME evepyoTioljoel OoTo TapeNBOvV
(deutepdAerta 1] AKOUA KAl HEPEG TIPLV)

1o dlakdmmn Tou KAatiopou A/C. H
nAnpogopia auty eival anapaitntn ot
MEANOVTIK] €VEPYELQ ETUTAXUVONG TOU
QUTOKIVATOU, eMEIdN TO KAILATIOTIKO Be-
wpeital éva .oxupd popTio Tou anoppo-
¢4 evépyela and Tov Kivntripa.

Aut n Kataypapn kal arobrkeuon
TIANPOPOPLWV YLa EVEPYELEG TOU TIAPEA-
BdvTog yivetal e KUKAWUATA, TIou A&yo-
VIOl aKOAouBIakd.

AKOAOUBIOKO A€yetal TO AOYIKO KU-
KAWUQ, TIOU €XEL UVIN.

KUplo otolxeio oe éva akoAouBlakd Ku-
kKAwpa eivat To QAT @Aom. To @At
QAom eival éva KUKAwPa Tou aAAdAlel
kardoraorn, dnAadn n €£0d6g Tou amnd
1 yivetat 0 j avtiotpdPpwg, povov dtav
dexBel éva véo aAud tdong. XTn ouve-
¥ela dlatnpeel v kardotaon autr (dn-
Aadn} Bupdral), péxpl va dexBel Tov emnod-
pevo TiaAud tdong. ‘Etol Aettoupyel oav
an\ry povdda pvApng. ©a prnopouoayle
va TIAPOOLACOULE TO (AT GAOTT e éva
pNxavikd dtakdrrn mou dev aN\AleL B€-
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on, av dev Tdel KAMoLog va "matrjoet " ue
TO X€PL TOU TO JLAKATTIN.

2710 apakdtw oxnua 5.8 gaivetal o -
vakag aAnBelag tou amhou RS oM
QAOTt Kal TO Aoylkd oUpBoAo Tou RS
QAT PAOTT e PO

Mapatnpoupe 6Tt To RS QAT pAoTT €XEL
duo Baolkég ewoddoug, Tnv eicodo S
(Set = TomoBetw) kair tnv eicodo R
(Reset = enavagépw) kat duo e£6doug,
TNV Kavovikn €£0d0 Q kal TN CUUNANPw-
HOTIKN £E050 Q, TToU ival mdvta avtide-
TEG 1) OUUMANPWHATIKEG. H Kavovikr| €-
£od0¢g Q yiveral 1, dtav n elcodog S de-
¥0el éva orjua tdong kal otn ouvéxela
napauével otnv Katdotaon autr, ako-
Ja KAl av arnopakpuvBel To onua Tdong
aré v S. AvtiBeta n €€0d0¢g Q yivetal
0, étav n elcodog R dexbel Eva orjua 1d-
ONg KAl OTn OUVEXELD TIAPAUEVEL OTNV
katdotaon autr]. H dpdon g dadoxl-
Krq ToroBgtmong (set) kat enavagopdg
(reset) TG €£6dou Q poldlel pe TN Ael-

Toupyia evdg peTaywytlkoU dLakOTTTn Kal
Aéyetal yeTaywyn.

Emnedn] To RS @At Aot "kAedwvel" U-
otepa and kdbe peraywyr] Aéyetal kat
pavdalwtng RS. MpakTikd to RS @A
QAomt Kataokeudletal e dUO AOYIKEQ
TiUAeg NAND.

To Baowkd RS At pAom pnopel va dia-
B€tel Kal pia pdobetn eicodo poAoytlou
(clock) v CLK. Ztnv eicodo autn e-
QapuoleTal évag TETPAYWVIKAG TIAAUAG,
dnAadn opolduoppa evarlacodueva 0
kat 1. O maAuédg autdg Aéyetal poAdi kau
€xel oKOTIO va ouyxpovilel T Aettoupyi-
a Tou QAT GAOTT e TN Asttoupyia A\-
AWV AOYIKWOV KUKAWUATWV.

Yridpxouv TIOAA SLaPpOPETIKA (BN (A
QAOTT TIOU eKTENOUV OUOCKOAEG €PYATieq
anodrikeuaong, UETAPOPAG Kal eneEepya-
olag dedopévwy, Onweg eival ta QA
pAort D, JKkat T. To At pAom D yia ra-
pdadetypa kabuotepel TV avayvwon g
€€6dou Q katd éva TaAud Tou poAoylou.

EIZ0AOI EZ0AOI
S Hjemas vl Q) Mivakag aArj@eiagrou amhou RS
. @AITT pAom
Set Kavovikn _
s R a | a
CLK e 0 0 Kappia
Parat[ ][] petaBonn
0 1 0 1
_ 1 0 1 0
R ® ®Q 1 1 Anpoodiéplotn
Reset SUHMANPWHATIKY KatdoTaon

RS @Mt Aot pe pohdt

Zxripa 5.8: Nloyikd ovpfolo tou RS @Airr Ao pie poAdi kar mivakag aAnbeiac tou amiod RS
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5.2. Kevipirn povada eAéyxou
(MKPOUTIOAOY10TIC)

5.2.1. H sicaywyn
MIKPOUTTIOAOYIOTWV OTA
auTokivnTa

Amd tnv enoyr g ePpelpeong TWV au-
TOKIWVATWV HE PNXAVEQ ECWTEPIKNG KaU-
ong, ot odnyol evdlapépovtav Kupiwg
yla v oxU Kal TI§ avéoelg, TIoU WIo-
poUoe va Toug TIPOCPEPEL €va AUTOKI-
vnto otnv odrynon. ‘Etol Ta mpwta au-
TokivnTa mou oxedldatnkay, frav peyad-
Aa, Baptd, pe tepdoTieg unxavég. Ta
eOnvd kalola kal n Pétpla punavon
Tou TePIBANOVTOG UEXPL TA PETA TNG
dekaeTtiag Tou ‘70 dev elxav dwoel epe-
Blopata yla olkovopia TG Katavaiw-
ong Kauaipou kat €Aeyxo Ing pumav-
ong, Tou TipokaAeital and Ta kauoagpla
TWV AUTOKIVATWV.

H kplon tou netpelaiou To 1975 au&noe
dPAPATIKA TNV TN Twv Kauoipwv. MNa-
PANANAQ, oL HETPNOELG OTO TIEPIBANNOV
yia dnANTnEwwdn npoidvta and tn ouv-
Beon Kat TNV KAk kauomn Twv Kauoipwv
gdel&av ooBapr avénomn Twv ernédwy
HOAUvVONG, KUplwg oTig TOAELG Kal g€ AN-
AEG TEPLOXEQ ME auEnuévn KukAogpopia
QuTOKIVATWY. H TIUKVY] KUKAOQOpIa oxn-

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

MATwv avédelEe To ooBapd TPORANUa
g acpdAielag otnv odrjynon.
Ma va avtigeTwrioouv autd Ta TPoRAN-
MaTa Ol KUBEPVNOELG TWV BLOUNXAVIKWOV
XWPWV UI0BETNOav Kawvoupyla vVouoBe-
ola yla Tnv okovopia ota kavowa, Ta &-
nineda NG EKMONMNG Kauoagpiwv kat
v acpdiela g odriynong. Ot kata-
OKEUQOTEG QUTOKLVIATWY EMPETIE TIAEOV
va oxedlafouv ta véa autokivnta Aap-
Bdvovtag umdéyn toug Tévie Bacikouq
TIAPAYOVTEG:
® |oxUg Tou KivnTrpPa.
e Avéoelg kal agloriotia otnv odnryn-
on.
e Enineda eknounnq kauoaepiwv.
e QOwovopia kauaipou.
® AgpdAela katd tnv odrjynaon.
Zmv apxn O6Onkav pepovwuEveg AU-
oelg oe dldpopa npopAruata. To €tog
1978 tomobetOnkav, yia mapddetyua,
KataAUTeg og oA auTtokivnTa pe oKo-
nd va Pelwbel n ekmoury) kauoaepiwv
aMd T1dTe éylve @avepn N enimrwon
Toug otV Loy Tou Kivntrpa. To mpod-
BANua ritav TeAkd oAU SUoKOAO va Au-
Bel oTo OUVOAS ToU, YlaTi émpete va An-
pOoUuv Tautdxpova undoyn ndpa moAlol
napdyovteg, mou erdpoloav 0 €vag
Avw oTov AAAO.

Zxripa 5.9: Avtoxivnta nalide kai véag texvoloyiag.
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2TIQ TIEPUTIWOELG, TIOU N AslToupyla &-
vég ouotriuarog aratrel Tnv Tautéxpo-
VN TIaPaKoAoUBnon mepLoooTEPWY and
5 petafAnTwv, oUte 0 AVOPWTIVOG EYKE-
Palog €xel Tn duvatdtnta va dlatnpn-
oel Tov é\eyxo Tou cuotruarog. ‘Eylve
enopévwg and v apxn aviinmrod, ot
10 PSPBANua 6a Auvétav, pévo av évag
HiIkpoUmoAoyioTig mapakolouBouoe
N dlaPKr aAayn Twv PETABANTWY ToU
OUOTAMATOG Kal €nalpve TIG KAAUTEPEQ
arnopdoelg. ‘Etol dpxloe n enoxn tTwv
QUTOKIVATWYV VEag TeXvVoloyiag.

5.2.2. O p6Aog Kai n douN TOU
piIKpoUTTOAOYIOTH

O ukpoUmnohoylomg eival Baoikd évag
MIKPOG UTTIOAOYLOTNG XWPIG TIEPITTEG AEL-
Toupyieg kat duvatdtnteg. H oxediaon
Tou YiveTal pe KPITAPLO TIG OUKYEKPLUE-
veg avdykeg, rou Ba egurmpetroel. Me
ToVv TPOTO auTd, N KATAOKeUT Tou eival
TIOAU OLKOVOIKY VW TauTéXpova rapa-
MEveEL AELOTIOTO KAl EUENIKTO epYaAE(o.
Mota eivat dpwg N douAeld Tou UIKPOU-
TIOAOYLOTH;

‘Evag pikpoUmoAoylotriq eA€éyxel €va
ouotpua, dnAadr déxetal TAnpPoPopi-
€q and to ouoTnua, TIg enegepydletal,
naipvel anmopAcelg e OUYKEKPLUEVO
Kal AOYIKO TPOTO Kal OTn ouvexela di-
VEL eVTOAEG Yla va yivouv KatdAAnAeg
evépyeleg kal dpdoelg.

Ereldn o pikpoUnoAoyloTtrig eAEYXEL OU-
VOAIKA €va oUoTtnua, AEyeTal kat KEVTpI-
Kl povdada eAéyyxou (ECU, Electronic
Control Unit). MoAU ouxvd opwg avage-
pETAL KAl oav "eYKEPaAog", emeldr n Ael-
Toupyia Tou potdlel Pe TN Aertoupyia
TOU avBpwrivou eyKepAAoU.

‘Evag uikpoUmoloylotrg (oxnua 5.10),
artoteleltal andé ddpopa TUpata. E-
newdr) Ouwg eivat kKAeLoTr) povada pe du-
vatétnta eEwTteplkniig ouvdeong, étav
dev Aettoupyel cwotd dev emudlopbwve-
Tal aA\d ouvrbwg avtikabiotatal. Ta
KupldtePa PEPN eVAG HIKPOUTIOAOYLOTH,
onwg ¢aivetatl kat oto oxrua 5.11, eivat
Ta eENg:

e H kevrpk povada emnefepyaoiag
(CPU)

e O ddpopeg pvrpeg (RAM, KAM,
ROM, PROM).

e To ouotnua eloodwv / eE6dwv (I / O)
TIANPOPOPLWV.

® H povdda tpopodoaciag (tpopoddTl-
KO).

Zxnpa 5.10: EEwtepiknl - €0WTEPIKI EUQAVI-
on KEVTPIKIG 1ovAadag eAEYXOU QUTOKIVIATOU.



Kevtpikn povdda eAéyxou (UkpoUrmoAoylotrig)

MMNHMEX

THREHDCACY FERCY

ELEAE
F=0(AdH

Jxripa 5.11: udypappa Baoiknig dopnic pikpoUnoAoyiot.

5.2.3. Kevrpiky povada

eneiepyaoiag Kai pVRHEG

H kevrpikp povada eme&epyaoiag

(CPU, Central Processing Unit) eivat n

kapdld Tou uKpoUToAoyloTr], ylati &-

AEyxel TN PON TWV TIANPOGOPLWY TIOU

dlakivouvtal ¢’ autdv. H KevTpikr povd-

da enekepyaoiaq anoteleiral and duo

KUPLEG AEITOUPYIKEG MOVADEG.

Autég eivau:

® H povdda eréyxou (Control Unit), mou
evepyorolel kal ouvtovilel Ta dldgpo-
pa TUAUAOTA TOU MIKpOUTIOAOYLOTH
Kal,

e H apiOunTikn / Aoyikn} povada (ALU,
Arithmetic / Logic Unit), ou emnegep-
vdletal ta dedopéva Kal eKTeEAEl O-
AEQ TIQ APOUNTIKEG Kal AOYIKEG TIPd-
Eelg, ou analtouvTal.

OL duo auTég AEITOUPYIKEG HovAdEQ
propel va eival aveEdptnteg. Av Ouwg
elval kataokeuaouéveg pall oto dlo o-
AOKANPWHEVO KUKAWA, TOTE N KEVIPLKN
povdda Aéyetal MIKPOeTEEEPYAOTAS
(microprocessor). To Mo ONUAVTIKO Xa-
PAKTNPLOTIKO TOU HIKPOETEEEPYAOTH €-
KTOG ard Tn MKPOOKOTIKY KATAOKEUT
Tou elval n peydhn Taxirtnra enefepya-
olag Twv MAnpogoplwv. Ot meploodte-
peg anogpdoelg maipvovral and 1o -
KpoeneEepyaatry e XPOvo PeKOP, M-
KpOTepo kal anmd To €va XINooTd Tou
OEUTEPOAETTTOU.

‘Evag uikpoemeEepyaotng xpeldletal
TIOAEQ TANpo®opieq yla va JOUAEPEL.
Ot mAnpogopieg autég apopoulv Ta de-
dopéva amnd TG el0ddoug kat eEddoug,
Tou JlapKWG ardlouv, aAd Kkal otabe-
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PEG 0BNYIeq Yla TO TG TIPETIEL VA ETIE-
Eepyaotel Ta dedopéva autd, dnAhadr o-
dnyieg mou va Tou Aéve TL va KAvel Kal
TG va TO KAVEL

‘O\eg autég ol MAnpogopieg Bpiokovtal
o€ HovdAdeg amnobrikeuong, Tiou Aéyovtal
pvApeg. Ol pvrjueg anoteAouvtal and a-
Auoi(deg @At PAOTT KAl AstToupyouv He
ynoelakd orjuata. v npdén éxouv n
HOP®PT] OAOKANPWUEVWY KUKAWUATWV
(chips), dnwg paivetal oTo dAavo oxr)-
pa 5.12, kat dlakpivovtal og duo Baot-
Kég Katnyoplieg, avaloya pe Tig WOL0TN-
TEQ KAl TIG AetToupyleg Toug.

H pvApn Tuxaiag mpooméhaong (RAM,
Random Access Memory) umopei va
ypdpetal, va dlaBdleTal kat ot ouve-
Xela va dlaypd@eTal arnd ToV [IKPOETIE-
Eepyaotn. Ekel propel o uikpoemneEep-
yaotg va ypdyel mpdxelpa Ta anote-
Aéopata TV evOLAPECWV UTIONOYLIOUWY
Tou 1} Tta dedopuéva amd TG el0OD0OUG
kal apydtepa va ta dlaBdoel kal va Ta
dlaypdyel, dnAadr va Ta ofnoEL.

‘O\a ta dedopéva Tng RAM ofrjvouv 6-
Tav OoPfAoEL O KIVNTAPAG TOU QAUTOKLVY-
Tou. Mia mapalayny g RAM eivar n
pviipn mou diatnpeital {wvravy (KAM,
Keep-Alive Memory). H pvrjun autn Tpo-
podoteital arneubeiag and tn pnatapia
kal Aettoupyel, dtav dlakortel n Aeitoup-

Zxnpa 5.12: Chips pviipng.
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via Tou Kivnmpa TIX. OTIC TIEPUTTWOELG
TWV ouvayePUWY, Tou immobilizer kKA.

H pvApn pdévo yia avdyvwon (ROM,
Read Only Memory) pnopei va dwafa-
otel povo amd TO HIKPOEMEEEPYATTH).
Ekel urnopel o pikpo-eneEepyaotnq va
dlaBdoel TIOAAEG TIANPOPOpIieg, TIou "€-
ypaye" 0 KATAOKEUAOTHG TOU QUTOKI-
VATOU [ pévipo Tpdmo, Xwplg duwg va
propel va Tig alAEel.

Ta dedopéva Tng ROM uropel va sivat:
Baolkég TANpo@opleq yla TN unxavn
TOU QUTOKIVATOU TLX. aPLOUOG KUAQv-
dpwv, dldgpopol Tivakeg e dedoueva
X mivakeg 1 xdpteg pe TIg avaloyieg
aépa / Kauoipou, TIou Xpnotuorolel To
ouotnua €yxuong kauaijou, odnyieg
AerToupyiag NG KevIpKrg povadag e-
nefepyaoiag, (CPU) m.x. dleuBuvoelg
oTIG omnoieg Bpiokovral karola dedopE-
va, TPEOYPAMMUATA TIOU EAEYXOUV TOV L-
kpoeneEepyaatr], akyépiBuol (uEBodol)
EKTENEONG UTTOAOYLOUWY KATT.

Mwa mapalayr) tTng ROM eivat n mipo-
ypapparti{opevn pvipn povo yia ava-
yvwon (PROM, Programmable ROM). H
MVAUN auTtrd €Xel TN duvatdTnTa avIlka-
TdoTaong Kal MPOYPAPPATIOUoU e véa
dedopéva Kkat eivatl n 1o KatdAAnAn yia
TIG TIEPUTTWOELG, TIOU Yivovtal BeATiw-
O€IG OTN CUMMEPLPOPA TOU QUTOKIVITOU
andé Tov Kataokeuaotr. Ou pvrueg
PROM xpnaoiuorolodvtal akoun yla va
divouv otov pikpoUlmoAoylotr Ta Wlaite-
pPA XAPAKTNPELOTIKA oxedlaong kat Ael-
Toupyiag yia KABe HOVIEAO QUTOKLIVY)-
Tou, TIPAYUA TIOU ETUTPETIEL TN XPNON
ng Blag kevrplkng povdadag enekepya-
olag oe JlAPOPETIKA HOVTEAA YA AO-
YOUG olkovouiag.



270 napakdtw oxnua 5.13 eaivovtal Ta
Baowkd &idn and pvrueg, mou ocuvavtd-
pe ouvrbwg oe éva autokivnto.

5.2.4. Eigodol Tou

O pdéhog Tou HIKPOUTIOAOYLOTY) OTO au-
TokivnTo eival va eAéyxel dldpopa ou-
oTuata pe otéxo TNV KaAUtepn Ael-
Toupyia Toug. Na 1o okomnd autd o -
KPOoUTIOAOYLOTH|G XPeldeTal TIANPoPopPI-
€G yla TN Aertoupyia Kat TI§ ouvONKeg
oTLq omoleq BpiokeTal To autokivnto.
KdBe ouotnua tou autokivritou eEapTd-
Tal arnd nmoA\oUg MapdyovTeg 1] Tapape-
TPoug. Av ayvoel o pHIKPOUTOAOYLOTAG
TIG TWEQ TWV UETABANTWY AUTWV Tapa-
METPWV Kal TNV eMidpaom Tou €xel o &-
vag napdyovtag mdvw otov AA\o, téte
elval aduvato va eléyEel To ouotnua
autd. OAeqg TIg TTANPOPOPIEG YLa TIG aN-

Kevtpikn povdda eréyxou (utkpoUlroAoytoTrig)

AnAerudpdoelg Kal TI§ OXETELG TIOU OUV-
O€ouv TIG MAPAUETPOUG KABE CUOTNAHO-
T0G, TIG Bplokel 0 HIKPOUTOAOYLOTAG €-
TOIUEG OTIG MVIHES MOVO Yia avdyvwon
(ROM, PROM).

Mwg evnuepWVETAL OUWG YLA TIG TPEXOU-
0eQ TIUEQ TWV TIAPAUETPWY;

H elcaywyr| MANPopopLwV OTO [IKPOU-
TIOAOYLOTH YLO TIG TPEXOUOEG TIUEG TWV
peTaBANTWY TapApéTpwy Yivetal and
pnxaviopoug, Tou Aéyovtal pnxavi-
gpoi €10630uU 1) A1I06NTHPESG.

KdBe olotnua oto autokivnto €xel 16-
ooug aobntrpeg, éool eival katl oL ma-
pdyovteg Tou emnnpedlouv To oUoTNUA
autd. MNa napddetyua, To cuotnua Ye-
kaopoU Kauoiuou dlaBgtel TOUNAXIOTOV
OKTW aloBNTrpeg Toug omnoioug Ba yvw-
plooupe pe AemTop€pela OTO EMOUEVO
kepdhato. O aledntipag B€ong tng Te-

LU
RN i.ll , "|| '||||

MM ATARATEL
MAHROMPROPIEY

ATARATEL TPADED
AL ATATPARE]
MAHPOMOREY

MIKPOERNESEMNEAETHE

2.xripa 5.13: Baoikeg nviles NIKPOENEEEPYAOTI QUTOKIVITOU.
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Zxripa 5.14: Mepixol aio0nthipe¢ 10U OUCTHUATOS WEKATUOU KAUOILOU.

TaAoudag ykadlou, o aiobntpag ofu-
yOvou ota kKauoagpla Kal o alontripag
Bepuokpaciag Tou YUKTIKOU uypou,
Tou @aivovtal e tn oelpd oTo oXrua
5.14, eival povo pepkoi and autoug.

Ol alobnmipeg €06dou ouviBwe HETA-
TPEMOUV UNXAVIKEG TIANPOPOPIEG 1| TIAN-
po®opieq ouvbNnNkwv Tou TePIBANOVTOQ
Aettoupyiag oe nAekTplkd orjuata Tdong.
Tétoleg mMAnpopopieg apopouv otn ue-
TaBoAr] Tng B€ong dapdpwv eEapTnud-
TWV, 0NV TIEPLIOTPOPIKN Kivnon HEPLKWV
a&oévwv, on Beppokpaacia Kal Tnv Tiieon
UYPWV Kal agpiwv TWV oUCTNUATWY, OTO
(opTio Kal oTnV TaxUTNTA TOU AUTOKIVY)-

Tou, OTIq dovioelg Tou dEXovTal oL KU-
Awvdpol and Tnv avapAegn Tou Kauoi-
Jou, oTtn oUOoTaAoN TWV KAUCAEP{wY KATT.
Ynidpyxouv, Baoikd, duo &idn onudrwy, oy
napdyovral ard Toug alodnmpeg eloo-
dou, dnwg gaiveral kat oTo oxripa 5.15:

e Avaloyikd ofpara, dn\adr| cuvexwsg
peTaBaAdueva orjuarta tdong, Ta o-
noia ouvribwg €xouv nUITOVOELDN
HoPPY).

e Wnoeiakd onpara, dnhadr orjuara
TIoU €X0OUV UOVOo dUOo TIUEG TAONG, TNV
Tdon Aeitoupyiag (ON) kat Tnv Tdon
dlakorng Aettoupyiag (OFF).

Yoz

)\

(]

W

FF Kptees

Zxripa 5.15: Avaloyiké kal wngiakd onpa aiodntripa.
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O ukpoeneEepyaotig avayvwpilel o-
MwG Hoévo Ynoelakd oruara mou eivat
dlapoppwueva oe KAMoLoV KWLKA, Tou
neplExel povo 0 kat 1. Apa ta oruara
elo6dou amnd aobntrpeg, TPEMEL va
Tpororoindolv katd\AnAa mptv daft-
BaoTolv otov HikpoeneEepyaoTr. Aut
N Aertr} OouAeld TNV avalapBdavel pa
evdldpueon Babuida otnv glcodo, o pub-
MIOTAG €10630u.

Ou kupldtepeqg epyacieq Tou pubuwoTn

€l06d0ou (oxrua 5.16) eivat:

e Na ta&wvoproel Ta ofpara e.odédou,
mou mpogpxovral ard JSlaPopeTL-
KoUg alobntrpeqg kat katagOdvouv
TautdXpOova OTOV UIKEOUTIOAOYLOTH).
Autd yivetal and évav nAeKTPOoVIKO
OlakdttIn, Ttov TOAUTAEKTn (MUX,
MUItipleXer), mou Aettoupyel wg er-

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

Aoyéag Twv onNUATWY SlAPOPETIKWV
aotnmpwy el06dou.

e Na petarpéyel To orjua elodédou and
avahoyiké oe Ynolakd. Autd yivetat
and éva KUKAwUQ, TIou A€yetal JETa-
Tpoméag avaloyikou OAHATOG O€
ynoeiakd A / D (Analog to Digital).
AuoTuxwg, Ta MeEPLOodTEPA ONjHaTaA
TIOU TTapAyouv oL alotntrpeg eival a-
VOAOYIKA Kal €TOL TIPETEL VA [IETATPA-
Touv o€ Ynoelakda.

o Na evioxuoel 1} va eEaoBevioel To
onua ewoédou. H evioxuon tou orfjua-
TOG elval anapaitnTn OTIg TEPUTTW-
gelg, ToU ol alobnmipeg OTéAvouv
TOAU aobevikd onpata. H eEaoBevi-
0N MEPIKWY LOXUPWY ONUATWY OPWG
npootatelel ToV guaiobnTo UIKpOE-
ne€epyaotn) and Tuxov peydieg Td-
oelg elo6dou.

AILAHTHPEX

ATAKOMITEX

|

4

MOAYIIAEEH AEITOYPTIEZ PYOMIZTH
EIZOAOY
1. MOAYMAE=H
CPU 2. METATPOIMH A /D
i L MNHMEL 3. ENIZXYSH
POAOH
EMIEXYEH b
|

MikpoeneEepyaotniq

Zxripa 5.16: Baoikec Aerroupyiec pubpiotr e10600u.
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5.2.5. 'EZ0d01 TOU

Metd Tnv enegepyaoia Twv dedopévwv
and Toug alonTripeg, o HIKPOUTIOAOYL-
otg naipvel pa andpaon oe eAAXLOTo
xpovo. H andépaon autr ouvribwg agpo-
pd oTnv Mapaywyr KATolou Pnxavikou
épyou, al\d uropel va elval kat aneiko-
vion évoelEng oe KArolo evOEIKTIKO Op-
yavo.

Molog Ba uloromoel Suwg TNV andpa-
0N TOU UIKPOUTIOAOYLOTY);

H uloroinon Twv ano@doswv Tou -
kpoUTmoAoyloTr| yivetar amd pnxavt-
ouoUg, TIou AéyovTal pnxaviopoi €6-
d0u N evepyomoInTEg.

Kd&be olotnua oto autokivnto €xel ou-
VABWG €va evepyoTtoNTr TIoU UAOTIoLEl
TIG AMOPACELG TOU UKPOUTIOAOYLOTH), O-
AOKANPWVOVTAG €T0L TOV KUKAO EAEYXOU
oto ouotnua autd. MNa napddeyua, To
ouotnua YekaopoU Kauaipou, Tiou €xel
OKTW 1] Kal TEePLooOTEPOUG aloBNTAPE]
€10600U TWV TIANPOPOPLWY, EXEL WG &-

2xripa 5.17: Hiextpopayvnrikn farfida
WwekaouoU Kauoilou.

VEPYOTIOINTEG TIG PBaABideg Wwekaopou
TOU Kauaipou. Mwa tétola pKpOOKOTIKY
BaABida paiveral oto oxAua 5.17.
Ektdg and n BaABida Yekaopou kauai-
dou, Tou elval éva ocwAnvoeldég 1§ nAe-
KTpouayvrIng, urdpxouv kat dAAot Tu-
ol gvepyoronTwy, Toug omoioug 6a
yvwpilooupe e AeToOUEPELa O€ ETOEVO
kepAhalo, dnwg eival ta pelé, dlapopol
TUmoL KivNTAPWV KATL. ZTNnVv katmyoplia 6-
HWG TWV PNXaVIoUwV €EOS0U CUUTEPL-
AapBdvovtal éAa ta evdelkTIKA dpyava
Kal ol cuokeuég eldormoinong (Boupn-
TEQ, OElPivEQ OUVAYEPHOU KATL.).

2TO TMAPAKATW oOxnua 5.18 ¢aivovral
HepLkol TUTIOL EVEPYOTIOTWV.

Zxnpa 5.18: idpopol TUIIol EVEPYOIIoITWY OTO QUTOKIVATO.
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H amnépaon tou HikpoeneEepyaot) eival
SLOUOPPWUEVN OE KATIOIO KWOIKA, TIOU
neptExel pévo 0 kat 1. Apa ta orjuara
eEddou mpénel va Tporonoindolyv Ka-
TAMNAa, Tpv daBiBactolv oToug €-
vepyoroinTég. Autr Tn douAeld Tnv ava-
AauBdvel pia evdtdueon Babuida otnv é-
£000, 0 pubuIoTHG €E€680uU. EEANOU O
HIKPOUTIOAOYIOTAG dev EXEL TNV NAEKTPL-
K1} loxU yla va mapdyel To UNXaviko €p-
YO OToug evepyomoinTtég. AvtiBeta, o
puBuLoTAg e£6D0U Ba evepyoTIoNOEL e
TIG EVTOAEQ TOU HIKPOUTIOAOYLOTY] TOUG
KATAAANAOUG JLaKOTTTEG, WOTE 1M NAe-
KTPIK evépyela and Tn prnarapia tou
QUTOKIVIITOU va TPOQOJOTHOEL TOUG &-
VEPYOTIOINTEG.

OL KupldTEPEG EPYQOieq TOU pUBULOTY &-
E6dou (oxrua 5.19) eival:

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

o Na petarpéyel To orjua eE6dou and
Ynoelakd oe avaloyikd. Autd yivetal
and €va KUKAWUA, TIou AEYETAL JETA-
Tponéag YneplakoUu oNjNaTog o ava-
Aoywd D / A (Digital to Analog). xe-
OOv OAOL OL eveEPYOTIOINTEG AELTOUpP-
youv pe avaloyikd orjuata tdong 1
peluuartog. Baowkn eEaipeon amnote-
AoUv Ta Ynolakd evielkTiKA opyava.

e Na evioxUoel Ta aoBevikd orjuata e-
E600U Tou UIKpoeTeEepyaaTH).

e Na dwaxwpioel Ta orjuarta €gdédou,
Tou npoopilovtal yla SlaPpopeTIKOUG
evepyormointég. Autd yivetal and &-
vav NAEKTPOVIKO JLAKATTIN, TIOU N A€l
Toupyla Tou eival avtiBetn amnd ™
Aettoupyia Tou TOAUTIAEKTN Kal A€ye-
tar anoroAurAéktng (DEMUX, DE-
MUIltipleXer).

AEITOYPTIEZ PYOMIZTH
EZOAOY

1. METATPOMH D / A

2. ENIZXYZH

ENEPTOTIONTTEE

3. AMIOMOAYTMAE=H ANMOMNOAYIIAEEH
ENIEXYEIT
Cru !
MNITMEE ‘I ‘[
POAOT

MIKpOETEEEPYAOTIAG

2xripa 5.19: Baoikég Aerroupyieg pubuiorn eE6dou.

M 95



5.2.6. Eme&epyaoia oToIXEIWV
OTOV HIKPOEMEEEPYAOTH

O uKkpoeneEepyaoTng, TIPOKEEVOU va
nalpvel ocwoTég Kalt ypriyopeg amogpd-
oelg, d€xetal TMAnpogopieg amd TOA-
Aoug awobntpeg. Eival dpwg aduvaro
va eneEepyaotel Tautdxpova OAeg TIQ
MANpo®opieg yU' autd Kal TIq anodnkeu-
€l IPOCWELVA OTn UVAUN Tuxaiag mpo-
onélaong (RAM), evw Tautdxpova opi-
Cel kKal TN dlevbuvor| Toug. Ot MANpPoPo-
pleq autég amoBnkevovtal oe eIdIKEQ
HovAdeg, TIoU A€yovtal KATAXWPENTEQ
(registers).

‘Evag karaxwpenTtAg eivat pa oudda a-
né QAT GAOTT KAl XEnoudorolefTatl yua
v aroBrikeuon 1 In peTaPopd Ynola-
KWV TIANPOQOPIWY ot éva YnPlakd ou-
otmua. H oelpd duwg kat o TPOTog e
TOV OTT0I0 O MIKpoeTMeEEPYAOTAG Ba Xpn-
gortorjoel TIg dLAPopeg MANPOPopieq
ndvra kabopiCovtal amnd to npdypauud
Tou.

To mpdypappa evog PIKpoeTeEEpyaoTn
elval pa oudda and Aemropuepeic odnyi-
£G, TIOU akKoAouBel o IKpoemeEepya-
otg, O6tav eA€yxel éva OUYKEKPLUEVO
ouotnua. To mpdypaupa avallel Tig e-
vépyeleg Tiou Ba kdvel, Brua mpog Bn-
Ma. Apa O (310G WIKPOETEEEPYATTNQ
propel va ekteAéoel dldpopa Tpoypdp-
pata, apkel va E€pel mold mpdypapua
npEnel va ekteAéoel. Ta otabepd autd
npoypdupata Bplokovral anodnkeuue-
va POVIUA OTIG MVIHES HOVO Yia avayvw-
on ROM r{ PROM.

‘Otav 0 PIKPOETEEEPYAOTAG XPelaoTel
pa mAnpogoplia, avapépel tn dlelbuv-
on aroBrikeuong kat {ntdel va daBdoel
TNV mAnpopopia, Tou eival arnobnkeupE-
vn ekel. Mwg yvwpilel duwg Tt andpaon
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Ba mdpel, Otav mPEnel va ouvdudoel
duo HeTABANTEG, Tou AANAloUV Cuvé-
XELQ;

H ané@aon Tou HiKpoUmoAoyLoTr) oTnV
neplmtwon mou ouvdudlel duo peta-
BaA\dueveg petaBAntéq PBpioketal €-
TOLUN OTN VN TOU, O€ TUTIOTIOWNE-
voug mivakeg avalnitnong (lookup
tables).

Ot mivakeg avalnimnong eival mivakeg
TPV dlaoTdoewy, TIOU TIEPLEXOUV ETOL-
MN aravnon ™G TIUNG Hag HETABANTNG
nou e&aptdral and dUo dMeg. Ot TIEG
TWV TIVAKWV aUTWV gival EUMELPIKES Kal
divovtal arnd tov Kdbe Kataokeuaotr), U-
oTePA and TEIPAUATIKEG €peuveg Kal
JokKIuEG. Tétolol Tiivakeg UMApXouV yla
kd&Be LOVTENO AUTOKIVATOU O€ op®r] a-
né pvrjueg pévo yia avéyvwon PROM.
Ag eEeTdooupe TNV neplmTwon Tou Xpo-
viopoU Ttou orverjpa. Eival yvwotd ot
0 XPOVIONAG ToU oTiverjpa i XPOVIoUOG
nponopelag avapAeing

(aBdvg), exkppdlel TNV akpPry XPOVIKNA
OTLyr}, TIOU TIPEMEL va OTaAel 0 oruven-
pag oTo Umouli, oe oxéon pe tn 6€an
Tou guPRSAOU WG TPOG TO AVw VEKPS ON-
pelo Tou Balduou kauong. Autd Loxuel
01O XPOVO TNG cupmieong.

O xpoviopdg Tou omivenpa PeTpLETaL oe
Holpeg TEPLOTPOPNIG TOU OTPOPANOPD-
pou d&ova kat eival o onuavtikdtePog
napdyovrag andédoong LoxXUog ToU Kivn-
TPa, apou eEaopalilel Tov anapaitn-
TO XPOVO Yla va yivel TAr)png kalon Tou
kauoiyou kat loxupdtepn wlnon Tou
eUBOAoU. 210 oxnua 5.20 paivetal €vag
TETOLOG TPLOOIAOTATOG EUMEIPIKOG XAp-
NG.



Kevtpikn povdda eAéyxou (UkpoUrmoAoylotrig)
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TaxutnTa kwvnmpa
o€ OTPOPES / Aerttd

2ixaiua 5.20: Tpiodidotarog Xdptng mponopeiac avdpleéng.

Ané To XdpTn autd gaivetal 6Tl 0 XPovl-
ouég tou omverpa e€aptdral and Ty
TaxUutnTa mepLoTPoPriG TOU OTPOPANO-
@Opou dEova Tou KIvNTAPA Kal arnd To
poprtio Tou kivnipa. O pikpoeneEepya-
OTAG Yvwplilel TG TIHEG TwV dUO AUTWV
peTtaBANTwy KABe Xpovikn otypr, and
TIQ €106d0Ug Twv avT{oTolKwv AloONT-
pWV, TIOU XPNOWoTolel. 2Tn ouvéxela
Wdyxvel oTov mivaka avalirtnong, Tou
elval pa d\An eminedn popen tou (dlou
X4p1n, Onwg gaivetat oTo oxAua 5.21.

O nivakag avagrmong Bpiloketal kata-
XWPENUEVOS OE A UV N Povo yia avd-
yvworn PROM. And tov miivaka avalditn-
ong o MikpoemneEepyaotrg "diapaletl”
TNV and@aon yla To XPovIopd Tou OTlv-
onpa. Av yla napddetypua, o oTPoPalo-
P6p0og AEovag TEPLOTPEPETAL e TaXU-
mta peta&l 3000 kat 3500 oTpoPwyV /
Aertd Kal To popTio Tou KivnThpa slival
otnv katnyopia peta&l 4 kat 5, Téte O
omuvenpag mnpénel va dobel 26 wg 28
polpeg miplv and 10 dvw vekpd onpelo

2.xripa 5.21: Eninedoc mivakag avalitnong mpornopeiac avdpleéng.
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mGg dadpoung Tou guBoOAoU Katd TO
XPOVO NG oupurieong.

AuTti n p€BodOG divel 0TOUG KATAOKEUA-
OT€G TN duvatdtnrta va kdvouv pia BeA-
Tiwon otnv anddoon Tou KvNTrpa, a\-
AdCovtag Tn pvrun PROM pe pia GAAn
o KatdAAnAn. MNoA\oi epaottéxveg 6-
Mwg, ToTtoBeTOUV OTA AUTOKIVNTA TOUgQ
OIKEG TOUG Uvripeg PROM, mou "BeATIw-
vouv" drbev Tn oUPMEPLPOPA TOU KIvn-
Tpa. ZInv oucia aA\Afouv Tig TIIEG &-
vég miivaka avaditnong, €10l WOoTE O -
KpoemneEepyaotiq dlaBdlel SlAPOPETI-
K€Q anoPAoelq TIX.yla TNV MogdtnTa £y-
Xuong kauaipou. ‘Etol urnopel va gaive-
Tal pev OTL BEATIWOVOUV TN CUUTEPLPOPA
TOU KvnTrpa, alAd autd eivat o BApog
TNG OUVOALKN|G OUUTEPLPOPAG TOU AUTO-
KIVATOU.

5.2.7. 'EAEyX0G KIVNTHpA HE

H doun kat o Tpdmnog eneEepyaciag Twv
JLApopwV TANPOPOPLWV amd €va IKPO-
UrmoAoyloTr] gaivovtat ouvoAlkd oTo
oxfua 5.22.

Mwg Aertoupyel Aotrdv o EAeyX0q HE HI-

KpoUToAOYyIOTH;

e O pkpoUroAoylotig naipvel MANpo-
popieg and éva diktuo algbnTpwv
Kal OLAKOTTTWY, TIOU HETATPETIOUV TIQ
dldpopeg Karaotdoelg Aetroupyiag
TOU QUTOKLVI|TOU O€ NAEKTPIKA ON\la-
Ta. Baolouévog otig mpdopareg au-
T€G TIANpoPopieq Kal oe POVIUEG O-
Onyleg kal mpoypduuata mou Ppi-
OKOVTAlL OTN [VIAKN TOU, O UKpoUTIo-

AIZCHTHPEZ

ATAKIMITEE

EMERFITHMIOMHTER

X | ,—liﬂ ANAAPAZH ‘l_{.l! |nﬂmux
. f‘|||||l|||||||||||||||l||||E:ill
[
AID ENIEXYTHE
CPU 7]
MNITMEE "
i POAOT -

Jxripa 5.22: Aeiroupyikd Sidypapua HKeOUIIOAOYIOTH.
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AoyloTtg Ttaipvel aropdaoelg kat divel
EVTOAEG OTOUG EVEPYOTIOMNTEG VA TIG
ekteAéoouv. Ol armopdoelq autég §-
XOUV 0TOX0 TNV KaAUTepPN Aettoupyia
TOU OUCTNATOG.

‘OloL oL KIVNTAPEG TWV AUTOKIVATWY €&-
A€yxovtal pe Tov (Blo mepimou TPTO.
MoAég popég Ouwg O MIKPOUTIONOYI-
otng B€AeL va eA€yEel av, eixe anoTEAe-
oua, n andéeacn mou TMpee. TNV Tepi-
TITWON aUTr XPNouomnolel Peplkoug at-
oOnNTpPeg oTIg £EGDOUG €vAG OUOTHA-
TOG, YlO VA JETPNOEL TO AMOTEAECHA TWV
EVEPYEIWV TOU Kal va To PBeAtiwoel. H
dladikaoia autr Aéyetal avadpaon Kal
TO oUoTnua autd Aéyetal cuoTnHa au-
TOATOU €AéyXou KAgloTOU Bpdyxou, o-
nwg pdbape oe ponyouuevo KePAAalo.

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

Ta ouomruata KAelotol BpAdyxou erl-

Kpatouv oTa onpepvd autokivnta, yla-

T{ éxouv kaAUTtepa anoteAéouata.

Ag eEnyrjooupe Twpa 1o Bacikd EAeyxo

evlg KIvNTrPa QUTOKIVATOU HE UIKPOU-

ToAOYLOTY], ONwg gaiveTal oto oxAua

5.23. O pikpoUmoAoyloTrig PETEL VA &-

AéyEel duo Baoikd cuotuata dpdong

kal éva Baoikd cuotnua avadpaong.

® To oUotnua Yekaouou kauaiuou (oU-
ompa dpdaong).

e To ouomua avapAeEng kauaipou
(ouoTtnua dpdong).

e To ouotnua eAéyxou kauoaeplwv
(cUotua avédpaong).

Tautdxpova Suwg eAEyXeL Kal €va TIAR-
fog and UTTOCUCTAMATA, TIOU €XOUuV

MIKPOYTIO-
AOFIZTHE

Eioodoqg
aépa

Mrnatapia

... Aavopgag
avApAeEng

‘E€0d0g
Kauoagpiwv

Katahimg [

Avw vekpd onuelo
dladpoung eppOAou

Zxnipa 5.23: ‘Eleyxoc Aerroupyiag KIvnThpda [€ MKEOUIOAOYIOTA.
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MINAKAT 5.2: BAZIKOI AIEBHTHPEZ KAl | _ 5 < =
ENEPFOMNOIHTEXZ 1A EAEMXO S s =l
KINHTHPA ME MIKPOYMNOAOTMIZTH e = 5
(EXHMA 5.23) o % o
A/A AIZOHTHPEZ APAZHZ - W <Zt
1 AloBntpag Bepuokpaaiag PukTikoU uypou Kivnthpa | 1 ]
2 AloBnTpag TaxlutnTag - Ywviag dgova otpopdiwv | — [
3 AloBONTAPAG KTUMAUATOG (TTElPdKLa) EKTOVWONG —1 [
4 AloBnTAPag porg - Bepuokpaaiag eloepxdpevoU — i
aépa
5 Awobntpag B€ong metahoudag ykadou [ I
6 AloBnmipag andAutng mieong MoAanAig elcaywyng | C—1 [
AIZOHTHPEZ ANAAPAZHZ
7 | Awobnpag o&uyodvou 1) Aduda | —1 | =
AIZOHTHPEZ FENIKQN MAHPO®OPIQN
8 | AloBntpag tdong unatapiag | 1 | [ ]
ENEPIOMOIHTEX
9 BaABida Yekaouou kauoiuou [ -
10 Movdda avA@AeEng e XPoVIouUo S ]

okotd va Bonbrioouv Tn Aettoupyla Twv
KUPLWV CUCTNUATWY Kat va dlopBwaoouv
Ta anoteA€opard Touq. Ma va metuyel
TO OTOXO TOU O HIKPOUTIOAOYLOTNG Ttaip-
vel evdeitelq and toug alobntrpeg Kat
Oivel evTOAEéQ OTOUG evePYOTIOINTEG, O-
nwg @aivetar otov mapakdtw Tivaka
5.2. MdAloTa avavewvel TI§ TIANPOPOoPIi-
€Q AUTEG KABe 100 msec yla YEVIKEG
Anpogopieg (m.x. Tdon pnartapiag) kat
kdBe 10 msec yla o Kpioweg TANPo-
Qopieg (m.X. oTPOPEg KIvNTPA, KATA-
oTaon kauoagpiwv KATL.).

OL mAnpopopieq Tou divouv oL algbnth-
peG OTOo [iKpoUTIoAOYLOTH dev elval Td-
VI QPKETEQ Yla va eAeyxBel évag Kivn-
pPag. Yndpxouv MOAEG ouvenikeg Kalt
napdyovteg, Tou ennpeddouv TIq evoel-
Eelg Twv alodnTpwv Kat ouxvd TIq kd-

100 =

vouv avagiémioteg. MNa napddeypa, n
Beppokpacia Twv Kauoaepiwv eival on-
MAVTIKOG Tapdyovtag yia tnv €vOelEn
Tou aobnmpa o&uydvou. O alodnTh-
pag autdg dev Aettoupyel owotd oe
KPUO KlvnTNpa.

Autol ol nmapdyovteg elval apketol Kat
TIPETEL £VaG UNXAVIKOG QUTOKIVATWY va
Toug yvwpilel oe BABog, apou OTIg Cuv-
BriKeEGQ AUTEG Ol AMAITHOEIG TWV KIVNTH-
pwv TTapouctdlouv eydhn andkAlon a-
Td TOUG KAVOVEQ.

Tétolol MapAyovTeg Kal cUVONKeEG Ael-

Toupyiag eivat:

® 1 13avikn (OTOLXELOUETPLKY) avaloyia
aépa / kauoipou (14.7 : 1) kai n ermi-
dpaom g ot oUoTaoN TwV Kauoa-
eplwv.




® 0 XPOoVIoUOG Tou oTivOrjpa Kalt ol Tl
dpdoelg NG KAKAG PUBLLONG Tou.

® 0 poAog NG mieong kal umoreonq
01N Aeltoupyia Tou Kwntipea.

® oL dlapopEg Aettoupyiag YeTaA&U Ce-
otou Kkal KpUou Kivntrpa.

® 0oL dlapopég Aettoupyiag Tou Kivnth-
pa oe Katdoraon emtdyuvong, erl-
Bpdduvong, pelavti, dlakommg Kat
BAGBNG.

® oL dlapopég Aettoupyiag Tou Kivnth-
pa pe 1§ xwplg poptio, oe kivnon pe
MIKPN 1] HeYAAN TaxutnTa, o HEYAAO
UPOUETPO KATT.

Av avahoylotoUpe OAoug autoug Toug
napdyovreg mou emdpolv Tautdxpova
ot Aettoupyia evég Kivntrpa, KAatala-
Baivoupe 611 pévo évag Kakd poypap-
MOTIOUEVOG MIKPOUTIOAOYLOTNG  Mrtopel
va kdvel le erutuxia autr tnv nmoAurnAo-
Kn douAeld. AKOuN ouveldntoroloUpe O-
TL, Mévo av peAetrioouple OAeg TIG 0dNYi-
€Q TOU KATAOKEUAOTT], MMopoUle va Ka-
voule owotr] dldyvwon Twv BAaBwv Kat
va TIdpoupe OwoTEG anopdaacelg yla Tny
emdlépbwor| Toug.

5.2.8. MAcovekTRHpAaTa EAEyXOoU pE
HikpoUTToAoyioTH

Ta mAeoveKTHPATA TOU EAEYXOU eVOG Ki-
vntripa e pikpoUmoAoylotr eival mdpa
TIOAAG, Kal TA TIPAKTIKA oPéAN ard éva
Tétolo éNeyxo (owg €xouv Eemepdoel 6-
A£G TIG TIPOPRALYELG.

Ta onoudaidtepa and autd eivat:

e H BeAtiwon g ouvolikrg arédoong
g Aettoupyiag Twv Kivnmpwv and
m\eupdqg dveong, olkovopiag, Loxu-
0g, punavong kat acpdielag.

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

® O KaAUTEPOG CUYXPOVIOUOS SAWV TWV
TIOAUTIAOKWV CUOTNUATWY KAl UTIOoU-
OTNUATWY TOU AUTOKLVYTOU.

® H peiwon Twv ouotnUATWVY TIOU A€l
Toupyouoav pe poxAoug, ehatripla
Kal aépa, e anoTéAeoua tnv au&non
NG TaxutnTag, akpifelag kat euehEf-
Qg ToU EAEYXOU TOU Kvntripa.

® H pueiwon Tou KOOTOUG CUVTNPNONG
TWV UNXAVIKWOV QUTOUATIOMWY.

e H duvardmra PBeATidoewv [e amini
al\ayr TPoYPAUUATWY OE [VNUEG.

ErunA€ov dpwg n unapén evog Ukpol-
TIOAOYLOTY] TIOU OUYKEVIPWVEL KAl KATA-
Ypdgpel TAnpopopleg onuaivel éva ToAU-
TIMO BonBS 0TO CouvEPYEID ETILOKEUWV.

‘ETol 0 pkpoUmoAoyloTng pag Bonbdet

(oxnua 5.24):

e >mnv avdrtuén ouotnudtwy auTto-
didyvwong BAapwv, Ta ornoia kat 6a
yvwpiooupe avaluTtikd oe emouevo
kepAAQLo.

® 31 Aettoupyia BonOnTIKWY Mpoypal-
pétwv (SOS). Zuppwva pe ta mpo-
ypduuata autd o HKEOUTIONOYIOTNQ

: | s gl
. . L
] =

— " & 3 T -

Zxripa 5.24: H BonBeia amnd tov pikpoUrnoAo-
yiotri otnv autodidyvwon BAaBav.
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priopel kat diddokeTal uévog Tou a-
no TIC OUVNOIOUEVEG TIMEG TWV al-
obnmpwv Kal anobnkelel TIQ TIUEQ
autég oe wa  pviAun KAM. Av kd-
Tol0g aAloNTPag Xahdoel, TOTe O Ji-
KpoUroAoyloTrg xpnotdorolel T dt-
KN} TOU EUMELPIKN] TLUY) KAl TO AUTOKI-
vnto Oev akwnroroletal, TouldxL-
oTov UEXPL va petapepbel oto To
KovTivé ouvepyeio.

® >1n Aettoupyia dldpopwv Tpoypap-
péTwv TpoAnmTikig didyvwong. Ma
napddetyua, pe Tn Boribela Tou al-
obnmpa KTummuatog (melpdkia) oTo
XPOVo eKTOVWONG, Mropouue va
npoAdRoupe ipdwpn PpBopd didpo-
PWV UNXAVIKWY HEPWV TOU KIVNTHPA.

® 3>Tnv enkowvwvia pag pe eEwteplkouq
0TaBpoUG TIANPOPOPLWV.

5.2.9. Nwg Xe1pI1IlOpaoTE TO
HikpoUToAoyioTH
‘Evag UIKpoUToAoYLoTHG TTEPLEXEL TIOAA
NAEKTPOVIKA e€apTrpaTa Kat suaiodnta
OAOKANPWHEVA KUKAWUATA. ZUXVA OUwg
elval avaykaouévog va Aettoupyel oe
nepBAANov, drou urtdpxouv SUCKOAEG
1 Kal enkivouveg ouvOnkeg Beplokpa-
olag, dovnoewv, NAEKTPOUAYVNTIKWY
nedlwv, otatikoU nAektplopou kAm.Eivat
Aowrtév anapaitnto va EEpoupe TOAU
ONMAVTIKEG TIANPOPOPI(Eg Yia TO XElpL-
OMO6 TOU HiIKpoUTIoAoyLoTr, agpoU dLagpo-
PETIKA elval duvatd va TOU TIPOKAAE-
ooupe averavopbwteg BAABEG.
Meplkéq XpriolueG CUMBOUAEC yia TO
XEIPIOHO TOU MIKPOUTIOAOYLOTY, KUPIWwG
mplv and KAbe TEXVIKY enéuBaon o’ au-
TéV elvat:
e Enedn eival euaiodnrog oe andto-
peQ au&oueIwoEel§ Taong, PETEL va
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dlakértoupe TNV TPopodooia Tou,
Tplv and KABe TEXVIKY] eMERUAOT).

e Emeldn uropel va karaotpapel and
POpPTia oTATIKOU NAEKTPICHOU, TIPE-
TIEL va KAVOUE eKPOPTLOT TOU OTATL-
KoU NAeKTPLOUOU.

e Emnedn aldAlel n oupneplpopd Twv
NAEKTPOVIKWV OTOLXElwV e TN Oep-
HoKpagoia, dev aPrVOUUE TIOTE TOV
HikpoUmoAoylot oe oAU Bepud 1
TIOAU Yuxpd TieplBANAOV.

e Emeldr| neplExel KUKAWPATA pe TIoAU
AemTég ouvdgoelg, dev APrVOULE TO
HikpoUToAoyloty og TeplBANOV e
LOXUPEG DOV OEIG.

e Emnedn to BUoUa ouvdeong TOU M-
KPOUTIOAOYLOTY] €XEL TIOAAEG EMMAPEG,
@povTtifoupe va Tov anoouvdgoupe
ndavra KAbeta Kkat e peydin mpooo-
X yl@ va pn Auyioouv oL enmagég
ouvdeong.

® Emeidr) ta nAekTpovikd oTolxeia emm-
pedlovtal onuavtika and E€va nAe-
KTpopayvnTikd media (uayviteg,
PadLloouxvATNTEG, KWNTA KATL.), TIPE-
TIEL VA TIPOOEXOUUE TIG TTAPEUBOAEQ
and t€tola nedia, yiati uropei va na-
PAMAQVIOOUV TO HIKPOUTIOAOYLOTH.

5.2.10. EEEMIEN kai HEAAOV TwWV
MIKPOUTTOAOYIOTWV

OL e€eliEelg ota oUyxpova autokivnTa
elval paydaieg pe TNV EQAPPOYA TWV Hi-
KpoUToAoyloTwv. Av Kottd&el kavelg on-
Hepa TO XWPO TOU Kivntripa evog Té-
TOLOU QUTOKIVATOU, Ba mapartnproel
TIOAMEQ KAAWILWOoELG Kal éva TIArBog a-
no alodNTAPEG KAl evEPYOTIOINTEG, Q-
@oU TO HeYAAUTEPO EPOG TWV AEITOUP-
YIWV Tou Yivetal pe tn Borbsla uikpou-
niohoylotr. Mé\ota €xel untohoyiotel 6-



TL TO KOOTOG TWV NAEKTPOVIKWY EEAPTN-
MATWV 0TO OUYXPOVO QUTOKIVNTO EXEL T)-
on &enepdoel To 20% Tng a&lag Tou au-
TOKLVTOU.

‘Eva and T1a npwta CupdmTwpata mg a-
notoung augnong NG EGAPUOYNG -
KPOUTIOAOYLOTWV Yla Tov EAeyXo dldgpo-
PWV AEITOUPYLWY TOU AUTOKIVATOU, jTav
N XProN XWPLOTWV HoVAdWV EAEYXOU Ue
XwpLlotoug alodntrpeg yla kabe ouotn-
Ma. 2To apakdtw oxrua 5.25 BAEmnou-
pe éva UKPOUTIOAOYLOTH Yla ToV EAeYXO0
™G avtAiag Kauoiuou, TOToBeTNUEVO
kétw and To miow KABIoUA TOU AUTOKI-
VATOU Kal éva aveEAptnto pikpoUmoAo-
YO yla tov €Aeyxo tng kivnong oe
Té00epLg TPOXoUGg (4WD 1 4x4).

Emnedn n Aoy autr dev rjitav duvatd
va ouvexlotel yla oAU, agou yla napd-
delyua n Volkswagen €ptace oto on-
peio va avarttugel péxpt 300 ouvolikd
alodnmpeg yla Ta autokivntd tng, ol
autoklvnToBlounxavieg mpooavatoAi-
oTnKav otnv avartuén evog oAoKAnpw-
pévou ouoThPATOg e KAeloTd Bpdyxo
YlQ TO GUVONIKO EAEYXO TWV NAEKTPOVL-
KWV AEITOUPYLWV, 08 HOP®PN TOoTIkoU dl-
KTUOU Kal Je TIPOBAEYN YA UENNOVTIKEG
EMEKTAOTELG.

Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

‘Eva dM\o peydho mipépAnua eival to 6-
TL TIOAMO( KOTQOKEUAOTEG €X0OUV TN OIKT)
TOUG NAEKTPOVIKY) TEXVOAOY(O OTa auto-
KivnTa, yla va eAéyxouv ol (dlol Tig Tpo-
dlaypapEg kal va eEacpalifouv Tnv Ka-
A1) ouvepyaoia PeTa&U Twv dlapopwv U-
TIOOUCTNMATWY TOU AUTOKIVATOU. Av Kal
n Tumomoinon Twv TAPAUETPWY eVOG
TETOLOU TIOAUTIAOKOU TIPOPRAN|MATOC Of
aykoopo eninedo elival oAU SUOKOAN,
ol AleBveiq Opyaviopol ISO kat SAE idn
eToddouv MPATUTIA YA TOV TPOTIO Tl
KOWVWVIOG TWV UKEOUTIOAOYLIOTWV.

2TO0 Ooxnua 5.26 ¢aivovtal ol TECoEPIQ
OladOXIKEG YevIEG €EENENG TwV nAe-
KTPOVIKWY CUOTNUATWY OTO QUTOKIVNTO
KAl Ta UEANOVTIKA oXESla yla ToUug MI-
kpoUmoAoyloTég. H mpwtn kat ) delte-
PN YeVIA TwV NAEKTPOVIKWY CUCTNUATWV
avTikatéotnoav TOANA Unxavikd Kat
TIVEUMATIKA (QUTA TIOU AelToupyouv e
aépa) eEQPTAMATA TWV AUTOKIVITWY -
A4 datripnoav Tnv autovopia Twv ou-
oTnNUATWV.

H tpitn yevid xapakmnpiletat ard 1n
dlaouvdeon TwV UMOCUOTNUATWY Kal
NV avartuén TG NAEKTPOVIKAG SLdyvw-
ong BAaBwv. H peMovTiky Tétapt ve-
vid 6a xapaktnpiletal and tn duvatdtn-

E-'
i
2 2
B o
[ 5t ]
Sxg

OBI7E96

Pl

2xripa 5.25: liagpopetixol HIKPOUIOAOYIOTES yia EAEYX0 AEITOUPYIWV.
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4n TENIA
EEwTepikn) erukowvwvia
3n FENIA '
Aiktua, dldyvwon TEEFRTIL
VAT
|
2n FENIA AalTipes
Movddeg eNéyxou FvpmmomTis
1n rENIA Pl v el r e pienrr iy, 0 Eid
HAekTpOVIKA avApAeEn
Wnolakn wpa
MugpuemeSrpraemic 48 bil
Enchopa] scrmlonh b
nsimgpopie Kukhapa e
[ Sl 1470 [ 980 Tehealy 2000 2000

2xripa 5.26: 1adoxikES YEVIES NAEKTPOVIKWOV OUCTNIATWY QUTOKIVIITOU.

TA EMKOWVWVIAG TOU QUTOKIVATOU HE El-
OlkoUg eEwTteplkolg otabuoug dlakivn-
oNg TMANPOPOPLWY Yla TNV KUKAopopia,
N dtdyvwon Kat eMoKeur] BAABWY KATT..
>tV TeAeutaia autd kartelvBuvon er-
KOWVWV{aG TOU QUTOKLVITOU e eEWTEPL-
kKoUg otabuoug dlakivnong mAnpo@o-
plwv dpactnploroleital Kat To PIAG30Eo
Eupwnaiké Mpdypappa "Mpoundeag”
(PROMETHEUS).

SUPMEPATUATIKA, TIPEMEL VA OUVELDNTO-
Toljooupe OTL N EQAPHOYN TWV UIKEOU-
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TIOAOYLOTWV OTA auToKivnTa elval MAEov
éva yeyovog. To oUyxpovo auTtokivnTo
elval moAUm\oko otn Aettoupyia Tou Kalt
n ouvtrpnon tou anaitel eEeldIKEUUEVO
TMPOOWTIKG HE EIOIKEG YVWOELG KAl KA-
TdpTion. OAeg autég ol yvwoelg dUoko-
Aa petadidovtal eunelpikd and Tpitoug.
‘Etol 6a dnuioupynBoulv véeq eldIkdTN-
TEQ OTO XWPEO TNG CUVTAENONG Kal el
OKEUNQ TOU QUTOKIVATOU, apou Ba aral-
mOouv edikol Texvikol TIou Ba yvwpl-
Couv Ta véa NAEKTPOVIKA OUOTHHATA HE
HIKPOUTIOAOYIOTEG.




Kevtpikn) povdda eA€yxou (ukpoUlrnoioytotrg)

ENGTHTA NMEPIAHWH ENOTHTAZ 5

e Mia nmAnpoopia uropel va napaotadel pe tn Bor-
Bela ag Ynelakng METABANTAG, Tou Taipvel dud
TIEG 0 kal 1, oUpPwva e KATOL CUPPWVIa 1 K-
dka. To GUVOAO TWV TIHWV TNG YNPLOKNG HETABAN-
TG, TIoU TtaploTdvel TNV MAnpogopia, Aéystat Yn-
PLaKé onua.

To duadiké apBunTiké cuotnua eival évag dA\og Tpdrog napdotaong apleuwv

Kal Xpnotdoroleital ota Yn@plakd KUKA®WPATA.

Mia Aoyikr) tpdTaom HoLAdel e Yn@Lakr LETABANTY] KAl UIOPOoUE VA KAVOUE |’

autr AoYIKEG TPAEelg ouppwva pe Tnv dhyeBpa Boole. Ot Aoyikég Tipd&elg ulo-

TIOLOUVTAL TIPAKTIKA € NAEKTPOVIKA KUKAWUATA, TIOU AEyovTal AOYIKEG TIUAEG.

2uvduaoTIKA A€yovtal Ta AOYIKA KUKAWUATA, TIoU ouvOUAZouv TIOANEG AOYIKEQ

TPOTACELG YIA VA UaG dWOOUV Hld AOYIKH arndpaaon, evw akoAouBlakd Aéyovtal

TA AOYIKA KUKAWUATA, TIOU €XOUV VAN

H ynolakr Bewpia pe Ta Aoyikd KUKAOUATA TNG epappdleTal ota ouyxpova au-

Tokivnta pe otdxo N BeAtiwon g Aettoupyiag Toug kat AANwV apapétTpwy, o-

WG 1N olkovopia, n acpdAela Kat n puravon.

O ukpoUmoAoyLoTrg, Ta kKUpLa Pépn Tou omoiou elvatl n KevTPIkr| povAada eneep-

yaoiag, ot pvrueg, To ouotnua el00dwv Kat eEAdwV Kal To TPOPOdAOTIKO Tou, &-

AEyXel Kal ouvtovilel Oheg oxedov TIQ dladlkaaieg Aeitoupyiag TOU AUTOKIVATOU.

H elcaywyr) mAnpo@oplwv ato UIKpoUToAoyLoTr YiveTal and Toug alobntrpeq

Kal 1 uloroinon Twv arnopdoewv arnd Toug evepyorointég. Mdvrtote mponyeital

n enegepyaoia Twv onudtwyv e10édou kal eEGdou.

O ukpoUmoloyloTng eival €vag moAUTIog BonBdg ato cuvepyelo, Spwg Xpeld-

Cetal e1OIKN PppovTida oTo XEPLOUS TOU.

210 YEANNOV OAeG OL AelToupYieg TOU auTtokvrjtou Ba yivovtal pe tn Boribela Tou

MIKPOUTIOAOYLOTT), TTIoU onuaivel 6t Ba xpelddovral eldikoi TexVIKOL, TTou Ba yvw-

piCouv og BABog Ta cuoTruaTa autd.
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EPQTHZEIZ ENOTHTAZ 5

1. Nwg dlakpivoupe éva Ynelakd anod €va avaloyikd orua;
m 2. Narti oto duadiké olotnua xpetalovral dpa roAlol xapa-
4 KTpeg yla va napactabel €vag aplbpdg, evw oto dekadl-
k6 ouoTnua TapLoTdvetal o 310G apBuodg pe AydTepPoug
XAPAKTNPES;
3. Moleq eival oL Tpelg BepeMWDELG AOYIKEG TIPAEELS, TIOU UMOPOUE va KAVOULE e
TIG Aoyikég rpotdoelg otnv AlyeBpa Boole;
4. Narti éxel kaBlepwbel va xpnooroleftal o mivakag aknbelag yia va eniBeRalw-
Bolv Ta anoTeAEoUATA TWV AOYIKWV TIPAEEWV;
5. Na avapépete Tpia MAEOVEKTNUATA TWV YNPLAKWY KUKAWUATWY, apou Ta ou-
YKpiveTe pe Ta avtioTola oupBaTIKA KUKAWUATA e PEAE.
6. Mola eival n onuavtikdtepn dlagopd avdueoa oe €va ouvOuaoTIKO kal €va ako-
AouBLaKd AOYIKO KUKAWUQ;
7.Mowol eival oL mévte Baaotkoi d&oveg, mou Aaupdvouv undéyn Toug oL onpepivol
KATAOKEUAOTEG KATA TN oxediaon evog AUTOKIVATOU;
8.MMowa eival Ta kupldtepa pépn evog UIkpoUToAoyLloTr Kal Tolog eival o péAog
Tou oTn AelToupyia Tou oUyXPOVOU AUTOKLVITOU;
9. Mola &ldn puvnuwv ocuvavtdue ouvribwg oe éva UIKPoUMOAOYLOTH Kal Tolog eival
0 POAOG NG KABE pVIUNgG;

10. Eival duvatdv va Aettoupyroel éva autokivnTo, av ToU apapE€COUE TN VAN,
nou datnpeitat {wvravy (KAM);

11. MNotol unxaviouol evnuUeEPWVOUV TO HIKPOUTIOAOYLOTY YA TIG TPEXOUTEQ AAAAYEQ
ota dldepopa CUCTNHATA KAl UTTOCUCTHATA TOU QUTOKLVIITOU KAl TIOLOL UnXavl-
ouol ektelouv TIg anoPdaoelg Tou;

12. Molog eival o péAOG TOU PETATPOTIEA AVAAOYIKOU OYjUATOG 08 YNPLAKS;

13. Ti Bpiokel anobnkeuuévo otoug Tivakeg avaliitnong Kat nweg a&lorolel Tig TAn-
popopleq AUTEG O KPOUTIOAOYLIOTNG;

14. MNwg yivetal 0 éAeyx0g evdg KIvNTHPA AQUTOKIVITOU UE UKPOUTIOAOYLOTY] KAl Ttola
elval Ta mM\eovekTruaTa Tou eAéyxou autou;

15. Motot pénel va eivat oL oTOXOL TV HEANOVTIKWV TEXVIKWY GUVEPYEIWV QUTOKLVY)-
TWV Kal wg eivatl duvatdv va Toug ermTUuxouy;
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AIZOHTHPEZz

rENI KA

6.1. AIoONTAPEG Kal QUTOKIVNTO

6.2. AlIoOnTAPEG TaxuTnTag, 6€éong A peTrarémong
6.3. AiIoONTRPEG BeppOKPATiag Kai mieong

6.4. Aidpopol dAAol TUTTolI AIGONTHPWV



Emd10KO1EVOo1 OTOXOL:

Me tnv oAokArjpwomn autoU Tou keahaiou Ba TipEnel va elote

\Kavol va:

B Ava@épete Ta BaoIKAa €idn Kal TO POAO TWV KUPIOGTEPWV AICONTHPWV, TTOU

XPnoigoToloUvTal OTO AUTOKIVNTO.

B Avagépete TV apxn AsiToupyiag, Ta XapakTneIoTIKA, TOV TPOTO Kal TO
€idog €vdeIEng - evroAg, mou divouv oTnv £€£030 TOUG Kal TIG OUVONKEG
AeiToupyiag Twv S1IGPOopWV TUNMWV AICONTHPWV.

B E&nyeite Tn Aermoupyia kail va ava@épeTe TIG BACIKEG EQAPHOYEG TWV al-
oONTAPWYV OTO AUTOKIVNTO yia Ta HEYEON: TaxuTnTag, alkaynig 6€éong i
peraromong e§aprnpdrwyv, Beppokpaciag i mMieong uypwv i agpiwv.

B E&nyeite Tn Aeimoupyia kal va ava@éperte Tn Baciki epappoyn Twv €181-
KWV aictnTipwVv TOU AUTOKIVATOU, OTwG: Tou aiodntipa o§uydévou, pong
palag aépa, KTUTAHATOG, EMTAXUVONG R EMBPAdUVONG KA.

T'ENIKA

lNa va avranokplBolpe eMTUXWG OTOV
anpdpAertto kGopo pag, eival anapaitn-
TN N arndKINon TWOoTWY TIANPOPOPLWV.
Aut n Aerm gpyaocia yivetal oe kdOe
ouyxpovo autokivnto amd moAU eldl-
koUg Kkat euaiobntouq pnxaviopoug,
Toug alodntipeg. OL alodnTrpeg pHeTa-
TPénouv ouvrbwg TIg TAnpoPopieg oe
nAekTpikd orpata tdong. OL MAnpogo-
pleg autéq unopel va apopoulv otn pe-
TaBoAf Tng B€ong didpopwy eEAPTNUA-
Twv, omv kivnon a&dévwv, otnv mieon
Kal oTn Beppokpacia uypwv kat agpiwv
0 OUCTAMATA TOU QUTOKIVIITOU, OTnV
Taxumrta kivong, omn olotaon Twv
kauoaepiwv KA.

H texvoloyia otnv kataokeur] alodntn-
pwv eEehiooetal paydaia. Z1o gundplo
undpyouv ToA\oi dlapopeTikoU TUTIOU
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alodntrpeg, mou propel va dwoouv
nAnpogopieg ya to idlo peyebog. Mé-
VTOTE OlWG eMKpaToUv oL alodnTrpeg,
TIou €xouv Ta KAAUTepa TeXVIKA Xapa-
KTNELOTIKA, peyAAn avioxr kat Bépala
TNV IO TIPOOCLTT| TIUT.

6.1. A1oOntnpec KAl AUToRivnto

6.1.1. O péAoc TwWV AICONTHPWV
OTO AUTOKIVNTO

O avBpwmvog eykEPAAOG Traipvel TIAN-
popopieq and To rmepBAA\OV Tou XPNOot-
HOTIOOVTAG TIG TEVTE aloBnoelg. 2
ouvéxela, eneEepydleTal kKal ouvdudlel
TIQ TIANPOPOPieq auTEG, Taipvel anopd-
oelg Kal TIq ekteel e Ta pEAN Tou av-
Bpwrivou cwuaTog, dnwg mapatneou-
He oTo oxripa 6.1.



Aloontipeg

NEPIBAAAON

ANOPQMINA
MEAH

HhHVILNVY
VidH1HEIIV

EFKE®AANOZ

Zixripa 6.1: AvBpamvog eykepalog kal aiobntripia avriAnyn.

Me Tto (S0 akplBwg TPdmo Asttoupyel
KAl 0 YVWOTOG "eYKEPANOG" TOU QUTOKL-
ViTOU, 0 HIKpoUTohoylotng. H opoldtn-
Ta Qaivetal, av POTEEOUE TIG TTAPAKA-
TW avtioTtolxieg MeTa&u avepwrou Kat
QUTOKIVI|TOU:

Molog eival Aortdv o poAog Twv aioon-
THPWV CTO AUTOKIVNTO;

O pdhog Twv SlAPopwv algnTipwy
OTO autokivnTo elval n andktnon TAn-
POPOPLWV YIa TA CUCTHATA TOU Kal TO
eEWTEPIKO TEPIBANNOV, |lE OKOTIO TNV a-
VTIIETWIION UETABOAWDV Kal arpdpAe-
TTwv Kataotdoewv (dpdon) kal Tnv &-
TaAr6euon TG OLOTNTAG OTA ATTOTENE-
opata TMOAWY evepyelwy (avadpaon).

MEPIBAAAON

AIZGHZEIX

EFKE®ANOZ

ANOPQI1O2

ANOPQMMINA MEAH

4 4 4 3

2YZTHMATA
AIZOHTHPEZ

MIKPOYMOAOTIZTHZ

OLHNMO1AY

ENEPIOrOIHTEX
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Av oke@TtoUpe OTL TO avBPWIVO XEEL
dlabétel meploodtepa and 2000 velpa
yla va aiodavBel éva peydio aplud eu-
OlKQWV peyebwy, Omwg eival n Bepuokpa-
ola, n nieon, n katelBuvon pag kivn-
ong, ol dovrioelg KA., katahapaivoupe
néoo dUOKOAN Kat MOAUTIAOKN eival n a-
TIOKTNOTN CWOTWY TIANPOPOPLWV ard Eva
cuomua. Ou algbntipeg exteholv éva
OUOKOAO €pY0 Kal TIPETIEL UE KABE TPATIO
va Un Hag TapanAavrjoouy.

6.1.2. NMwg AsITOUPYOUV OI

aiodnTrpeg

Avdueoa oToug alotntripeg evég auto-

KIVATOU Kal oTnv aiodntrjpla avtiAnyn

TOU avBpwTtou Urtdpxouv TIOANEG OpoLS-

mteq Aertoupyiag, aAd umdpyxouv kal

U0 ONUAVTIKEG SLaPOPEG:

® [loA\d puoikd pey€ln, dnwg ya na-
pddetypa éva payvntikd medio, dev
eivar ameuBeiag avtAnmrd and TIq
névre awobroelg. ‘Etol o dvBpwrog
dev uropel va avtinebel dueoca gva
TETOI0 QUOIKO MEYEBOG OANG avTl-
AapBdvetal €upeca kat POvo He T
BoriBela evdg HETATPOTIED TA NXAVL-
Kd, BEPIKA, MayVNTIKA, XNMIKA, OTTTL-
Kd 11 dAA\a anoteAéopata, Tou TPo-
KaAel TO puUOKS autd peyebog.

® ErurAéov, o dvBpwrog unopel kat a-
vixvelel Tnv Umnapén evog pualkou

HeyEBoug aM\d dev €xel TNV IKAVOTN-
Ta va perprRoel To péyebog autd.

AvtiBeta ol aloBNTpeg PeTATPEOUY €-
va QUOIKO PEyeBog, Tou Aéyetal gico-
80GQ 0c A PETPNON ToodTNTA, TIOU
Aéyetal €£080G. '’ autd xpnotuonolodv
Ta arnoteAéopara g 3pAong Tou Puat-
koU pey€boug, dnhadn xpnaiuornololv
peTaTporelg, dnwg @aivetal oto oxNua
6.2.

H petarporm Tou apxikoU puokoU pe-
y€Boug pnopel va eival mpwtoyevrg i
kat deutepoyevnq. MpwToyevAg sival n
TPWTN HETATPOT] TOU (PUOIKOU MEYE-
Boug oe Kdmolo AA\o pEyeBog, TIou Jro-
pel va petpnBel pe mo elkoAo TpdIo.
Av autd dev elval apketd, tdte yivetal
OTn OUVEXELA KAl TIEPAITEPW HETATPOT
TIOU AEYETAL BEUTEPOYEVHG.

Av B€\oupe, yla apddetyua, va JeETPN-
OOUE TO PUOIKO PEyeBog NG Beppo-
kpaoiag (@) Tou agpa mou péel Peoa
010 OWARVa, ONwg Paivetal oTo oxua
6.3, 6a XpNOOTOI{COUE WG TPWTOYE-
Vi petatporéa a ek avtiotaon R1.
H Ty tng avriotaong autrig aldadel a-
v@hoya pe N petafolr tng Beppokpa-
olag Tou aépa yla UIKpEG alayég Bep-
Mokpaoiag.

‘ETo1 10Y0E!:

R1 =K ¢ O, (k oTtaBepd avaloyiaq)

EIZOAOX
HeyéBoug

=

MpwTtoyevrig
perarpony :.",a

EZ0AOZ

HeTarpormn onparog

AeuTtepoyevig ::3

Jxnipa 6.2: Nerrovpyia aiobntripwv pue t fonbeia UETATPOIEWV.

110 B



AloOntripeg

duoké péyebog (EIZOAOS):
Oeppokpacia aépa © °C

m— =D

MpwToyevAg peTatpomn:
MeTaBoAr} avtiotaong R1 ohms

-

~-

(ES0A03) vi@

©

Aeutepoyeviig HeTatpomnn:
MetaBoAr tdong V Volts

9

R4

E

Jxnipa 6.3: Aio6ntipag e mpwTtoyevi kal SeUTE0VEVIT IETAT OO

Av n petafoAq g TG Tng avriota-
ong dev unopel va yivel eUkoAa avtiAn-
rTn 1) Oev TapLddel OTIG TEXVIKEG aratTry-
oelg Jag, téte e tn Borbela evég deu-
TEPOYEVH LETATPOTED, TN METATPEMOU-
pe oe petaBoAr] tdong. ‘Evag Tté€tolog
deutepoyevng uetatpomnéag eival n yé-
oupa Wheatstone, ou anoteAeital and
Té00eplg avtiotdoelg R1, R2, R3 kat R4.
2Tn yépupa autr, n T TG Tdong V &-
EaptdTal and tnv Loopporiia Tng yEPu-
pag Kat eival avdioyn g R1 yua pikpég
HeTaBOAEG TNG.

‘ETo1 10YUEL:

V =0, avR1 R3 =
V=AeR1, avR1 ¢ R31?
oTabepd avaloyiag)

Apa:
V=AeR1=ANeKkeO= o0,

(M= N * K oTOBEPA avaloyiag).

dnAadr| n 1don V eival teAikd avdioyn
™G petaBoAr|g Beppokpaaiag O.

R2 R4 kat
R2 « R4, (A

6.1.3. Tafivéunon Twv
aiofnTrpwv

OL awobnmpeg propolv va Tagvopun-
Bouv oe dldpopeg katnyopieg, avdioya
e KAmolo KPITApPIOo, Tou Ba eriheyel. H
Tagvéunon auty eival anapaim yla
TOUG TEXVIKOUG, TIOU aoxoAouvTal Ue TN
dldyvwon BAaBWV 0To autokivnTo, yiati
BonBdel oty kahUtepn katavonon tou
TPOmou Aettoupyiag kat cuvdeoHoNoYi-
QG TWV HNXAVIOUWY AUTWV.

Mepikég karnyopieg aiobnripwv kard

KpiTripIo givai o1 €§AG:

MpwTto kpiTHPIO: PeTaBON Tng &vdel-

&ng Tou awgbnpa.

Qg npog Tov TPdro €vdelEng, oL algtn-

peg dlakpivovtal oe duo Katnyopieg,

TOUG avaAoyikoug Kal Toug Ynelakoug.

e Avaloyikoi sival ol aloBnmmjpeg Tou
napdyouv avaloylkd orfjuata, dnAa-
O ouvexwg petaBaidueva orjpata
TAoNg pe ToKIAA TWV.
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e Wnouakol eival ol alobntripeg mou na-
pdyouv yYnolakd onuara, dnAadn
ONMaTa, TIOU €X0UV UOVO JUO TIUEG
Tdong .Xx. 0 / 5 Volts.

AgUTEPO KPITHPIO: EMAPY) TOU ALOONTH-

pa e TO [eTpoUpevo Léyebog.

Qg mpog To av UndpxeL EMAPr] Tou al-

obnmpa He TO HETPOUUEVO QUOIKS LIE-

yebog, ol ailodntripeg dlakpivovtal oe &-

Tagnig Kat un enagnig.

® AloBnmpeg emaPng sival ol alodn™)-
PEG, TIOU TIPETIEL VA €XOUV TIPAYATL-
KA enagr] Pe To UETPOUMEVO MEYe-
Bog.

210 oxnua 6.4 gaivetal évag Ynelakog
alodnmpeag enagnig yia n Pétpnon
otpopwv dEova. To €kkevtpo, Tou eival
npooappoopévo otov dEova, avolyo-
kAelvel oe kdBe meploTpoPr] €va dlakod-
T napdyovtag €tol éva Ynelakd on-
pa otnv €€odo E. Me 10 orjua autd e-
vepyoroleital 0 NAEKTPOVIKOG LETPNTAG,
TIoU Kataypdel TIG TANPELG OTPOPEG

Tou d&ova. Bé€Bawa to guotnua autd dev

propel va petprioel a evdldueon B€on

Tou d&ova, KATL TTou yivetal eUKOAA e €-

vav avaloyIKd HETPNTY) OTPOPUV.

® A0Bnmpeqg pn emagng ivat oL ar-
oONTNPEG, TIoU dev €XOUV TIPAYHATL-
K] enaer pe 1O PETPOUUEVO UEYE-
Bog. Térolol aloOnMpeq eival oL ortl-
kol, oL payvnTIKol Kal oL NAeKTpopa-
yvnTikol. To kupldtePO TIAEOVEKTNA
Toug elval étL dev €xouv TPIREG UE TO
HETPOUNEVO PUOIKS HEYEDOG.

Tpito KpITAPIO: XPr|ON EEWTEPIKNG TIN-

Y1g evépyelag and Tov alebntipa.

Qg mpog v anatrrodplevn 1) éxt xPron

eEWTEPIKNG TINYNG NAEKTPIKNG evEp-

YELQG Yla TN Asttoupyia Toug, oL aiodn-

peg dlakpivovtal oe duo KATNyopieg,

TOUG TadNTIKoUG Kal Toug evepyouq.

® [laénmkoi eival oL alobntipeg, Tou
dev anaitolv eEwTeplkn evépyela a-
1o NAeKTPIKY TNy} aAAd mapdyouv
To onpa e€ddou e aneubelag peta-
TPOTI UNXAVIKNG, BEPUIKNG 1] PWTEL-
VIAG eVEPYELOG O€ NAEKTPLKN.

‘EKKevTpo

MeplotpoPIkdg
d&govag

Alakérng

E
5[3]0]2]
5V
[| [| [| Metpntnig

2xnipa 6.4: ¥neiakde aiobntrneag emaeng yia UETpnon orpo@v déova.
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AloOntripeg

Mieon Si+

HICKHO &

Mieon

0

+|© > ©)-

Zxripa 6.5: T1abntikég medonAekTpIkog aiobntiipag xaalia (quartz).

‘Evag riuefonAekTplkdg aiobnmpag and

QUOIKO KpUoTtaMo xaAalla (Slo&eidlo

Tou Tupttiou Si02) paivetal oto oxNUa

6.5. Mg v epappoyr nieong otov Kpu-

otaMo avarrtiooetatl Tdon avdioyn

g mieong, e€artiag g napapdpPw-

ONG TOU TMAEYMATOG TOU (PUOIKOU Kpu-

oTdM\ou xahadia.

e Evepyoi eival ol alobntpeg, ToU o
narrolv eEWTEPIKN evépyela amd n-
AEKTPLIKA TINYT Yla va AETOupyry-
oouv. [Na napddetyua, o alobnmipag
BepuUokpaciag agpa pe YEopupa
Wheatstone mou yvwploaue otnv
nponyouuevn evémmra (oxnua 6.3),
elval évag evepydg alobntripag, yla-
T{ xpnoworolel eEWTEPIKT NAEKTPIKT
mnyn E yla m Aettoupyia Tou.

Térapto kpiITApPIO: apxr Aettoupyiag
TOU alobnTmpa.

Qg npog v apxn Aettoupyiag Toug, oL
alodnmMpeg dlakpivovTal o€ NAEKTPOUA-
yvntikoug, nAekTpounxavikolg, Beppt-
koUg, mefonAekTpikouq, payvnrikoug,
enaywylkolg, xwpnrtikoug, ormtikoug,
XNUKOUG, KATL.

O Jlaxwplopdg autdg oxeTieTal e Ta
aroteAéopata Tou nAektplkol pelpa-
TOG Kal TN duvatdTd TOUG VA AELTOUp-
YIOOUV KAl avT{OTPOPA. 2TIG ETMOUEVEG
evotnTeg Oa yivel avaAuTtiky napouacia-
on Twv alodnmpwv pe emnikevipo tnv
apxr) Aettoupyiag Toug.

6.1.4. XapaxTnpioTikda Kai
mePIBaGAAoV TwWV a100NTHPWYV

H Aettoupyia Twv algbntripwy Xapakn-

piCetal and didpopeq WOIOTMTEG. Ta TE-

pPLOCOTEPA XAPAKTNPIOTIKA TWV alodn-

mpwv apopoulv pia WwdTNTa Mg £E06-

dou og ouvduaopd pe Tnv £{codd Tou.

Ta kupdtepa and Ta XAPAKTNPELOTIKA

TWV AoONTAPWY TOU QUTOKLVITOU HEPL-

kd aré Ta ormoia @aivovral oto oxrua

6.6 eivat:

® H kapmiAn pubHIoNng, dnAadn n ypa-
QN apdotaon Y=F(X).

® H ypappikéTnTa, dnAadr n avaloyi-
a e£60ou - e100d0ou: Y=K o X.

® H eguaiobnaoia, dnAadr o Adyoq peta-
BoAwv eEddou - eloddou S= dy

dX
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Eigodog X ‘E€0d0g Y
| el AIZOHTHPAZ | =
Y Y Y
Y=f(X) Y=keX J S=dY/dX
dy
| dXx
X

Jxnipa 6.6: KaumiAn pubuiong - yoauuikotnta - evaiobnoia aiontipda.

® To ké€pdog, dnhadn n euawobnaoia oe
dldpopeg ouxvoTNTEG ActToupyiag.

e H 3diapopd ¢dong, dSn\adn n xpovi-
Kn} kaBuoTtépnon e€ddou - elcédou.

Ta XaPaKTNPELOTIKA Twv aloctntmipwv
poldlouv pe TIG WOIOTNTEG TWV OPYAVWV
KAl CUOKEUWV HETPNONG, TIoU yvwploa-
Je og ponyoupevn evatnTa, Kat dlakpi-
vovTalL 0g OTaTikd, dnAadr xapaktnpt-
OTIKA oTnv mepltwon mou 1 elcodog
dev petaBdNetal e To Xpdvo Kat duva-
HIKG, dnAadr XOPAKTNPELOTIKA OTnV Tie-
prrtwon mou n elcodog aMdlel e to
XPOvo. Antd Ta XapaKTNPLOTIKA TIOU ava-
PEPALE, 1 KAUTUAN PUBIONG, N YPAHHL-
kOTNTa Kal N euawcbnaia sival otatikd
XAPOAKINPELOTIKA, VW TO KEPDOG Kal M
dlapopd @dong elvar duvaukd xapa-
KTNELOTIKA.

Ol algbnmpeg evdég autokivATou elval
avaykaouévol va Aettoupyolv oTo eEw-
TePIKO TtePIBANNOV Kal va SEXOVTAL TIQ &-
mudpdoelg and dLlAPopouq NMAPAyOVTEG.
Av ol eEwtepikol autol mapdyovteg AA-
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Aadav TIq 1BLTNTEG TWV ALoONTNPWV, T6-
TE oL MANPoPopieg Tou WUKPOUTIONOYL-
otr) 6a rjitav Aavbaouéveg Kat ol anopd-
oelg Tou dev Ba eixav owoTtd anotels-
ouata.

‘ETOlL Ol KATAOKEUAOTEG alodNTAPWY
Aappdvouv ndvrote undyn Toug TIG ETL-
dpdoelg tou mepIBANovVTOg Avw O
Aertoupyia kal v anddoon evdg aloon-
mpa. T€rolol mapdyovteg emnidpaong
Tou TepIBdAAovTOoq slval;

Al i

Zxripa 6.7: Aiobntipag ouoThiparog avdptn-
ong kai ouvdeon tou o€ nepifdAdov: dovri-
OEWV, OKOVNG, Uypaoliag Kai VvepoU.



® 1 BepHoOKpaTia ToU UECOU TIOU TIEPL-
BAMA\eL Tov aloBnTrPa.

® oL 30VAOEIG KAl Ta KTUTTRPATA OTnv
Teploxr oMPLENG Tou alodnmpa.

® OKOVN KAl &Eva owpaTa TMavw OTIG
aontipleq empdaveleg.

® uypacia kat vepd OTO CWMA Kal TIq
ouvdEoelg Tou aloontripa.

® ¢nidpaon XNHIKWVY OUCIWV (TIY. avTl-
TINKTIKO UypPSd) oTov AlodnTPa.

® mapepPoAég oTo onua eEddou and
YETOVIKA nAekTpopayvnTikd redia.

6.1.5. Ta €idn TWV AICONTHPWV
TOU GUTOKIVHTOU

Ta onuepvd mponyuéva ouoTAUATA &-
AEYXOU TWV QUTOKIVITWV €XouV amaftn-
on evog peydlou apBpol onudtwy el-
o6dou "€Eunvwv" alobntipwy, yla va -
KQVOTIOI)OOUV TIG QMAITAHOELS CUMTEPL-
Qopdg kal aflomotiag Twv AUTOKIVA-
Twv. Autol ol aloBntipeg mpénel va §-
XoUuv UYnAéq mpodlaypadég, cuoTrua-

Awgbntipag
8gong g

meTaloudag
ykagiou

Awgbntipag
nieong otnv
TIOAAQTTAY)

Awgbntipag glodywyn

Taxutntag

b
oxrHaTog, A
'\.‘.-

Awgbnmipag
ywviag
OTPOPAAO-
pOpou
Awgbntmpag *
ypavadiou
KiBwTiou
TAXUTATWOV

AoBNTHPag
alayniq
TAXUTHTWV

Awgbntipag 6€ong
BaABidag avakukAo-
poplag kauoaegpinv

™
Awgbntmipag
mevtdA ykallou

AloOntripeg

Ta npootaciag Kat autodidyvwong, oe
ouvduaopd pe mdpa ToAU XaunAd Koé-
OTOG KOTQOKEUNG.
Mapampwvtag To oxAua 6.8 BAEnoupe
NV NoK\a Twv alodntpwy, TIou uttdp-
XOUV 01O oUyxpovo autokivnto. O apib-
HéG Toug Eemepvd Toug 25. Na va pele-
Tiooupe kaAUtepa Toug KUPLOUG aloon-
TAPEG TOU QUTOKIVITOU, Ba Toug Xwpi-
ooupe OTIq endueveq evdtnteg oe Old-
Qopa &idn, avdoya pe Tn Xprion toug.
® AloOnTMPeg TAXUTNTAG OTPOPWY KAl
ywviag mepLoTpoPIKNG Kivnong.
Awgbntipeg perarémong 1} petafo-
g 6€éong eEaptnudTwy.
AloBnTpeg BeppHoKpaTiag uypwv 1
aepiwv og ouOTMATA OXTLATOG.
AloBnmpeg mieong uypwv 1 agpinv
0oe CUOTAHATA OXNHATOG.
Awbnmpeg porig - paZag uypwv 1 a-
eplwv og cuoTApaTa OXAHHATOG.
® AloBNTrpEG KIVNTIKAG KaTtdoTaong o-
XHaToq (eruTdyuvon KAT.)

Awgbntmipag
TaxUTNTag TPOXWV
i AlgBnmpag
__—= poptiou
oxrHaroq

¥ - AoOntrpag
ermTdyuvong

= Awentipag

T 08gomgQ TiHovIoU

8

Aloem'ﬁpaq
mevtdaA ykallou

Jxnipa 6.8: idgopa e16n aio6ntipwv 0To OUYX00Vo QUTOKIVITO.
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® AoOnTpeq o&uyodvou Kal ouotaong
kauoaepiwv.

® AI0ONTAPEG KTUTTHHATOG EKTOVWONG
(melpdkiay).

® A0ONTMPEG Yl HETPNTEG EVOEIKTI-
KWV opyavwv.

6.2. AioOntnpec taxvtntacg,
0éonc n peraromong

6.2.1. AiIoONTHPEG TAXUTNTAG
OTPOPWV

O pdélog Twv awbnmpwyv TaXUTNTAQ
OTPOPWV eival va PeTpouv v Taxutnta
TWV OTPOPWV £VOQ TIEPIOTPEPIOEVOU d-
Eova avd Aerttd (rpm). Autd eival €va a-
1é ta BepeNwdn YeyEON Tou TIPEMeL va
peTpnBoulv og €va autokivnto, agoul a-
niotelel T Bdomn avagopdqg yia n Ael-
Toupyia kat puBuon dMwv ouotnud-
TWV KAl UTTOOUCTNUATWY.

O1 BacikéG epapuoyés Twv aiolnri-

PWV auTWV OTO QuUTOKIVNTO Eivai:

® 1 pérpnon g TaxutnTag Twv oTpo-
QWV Tou aTpoPairopdpou dgova, e
okomd Tn PUBWON Tou XPOVIoHOU
NG avApAeEng Kkat g SLIAPKELaG TOU
Wekaopou Tou kKauoipou. AgyeTal kat
pétpnon TaxutnTag Kvntipa.

® 1 pérpnon g TaxutnTag Twv oTpo-
QWV TWV TPOXWV, He oKOTd TN Ael-
Toupyia Tou avtloAloBnTIKoU CUCTH-
patog eppévav (ABS).

® 1 pérpnon g TaxutnTag Twv oTpo-
PWV TWV ypavajdv TaxuTritwy, Ue
okord Tnv aAlayr] Toug OTO nAe-
KTPOVIKO KIBWTLO TAXUTITWV.

H texvoloyia €xel va napouctdoel ToA-

A €ldn awbnmpwv taxymnrag otpo-
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QWV, ONWG Ol AoONTNPEG PAVOLIEVOU
Hall, ou pwtonAektpikol (omTikoU TU-
Tou), ol alodnTipeg HETABANTAG payvn-
TIKAG avtiotaong kat ot payvnrkoil. H
Tdon Tng TexvoAoyiag eival va avtikadi-
014 Toug aAatou TUToU alLoBNTNPEG &
nagnig He un enaeng, yati dev €xouv
TPREQ Kal Toug evepyolg alobntripeq
pe mabnTikolg, ylati Bghouv eNdxLoTn
ouvmpenon.

6.2.1.1. AigOnTripag TaxdTnrag oTpo-
oWV Qaivopévou Hall (XoA)

Ti givan To paivépevo Hall: Otav éva
oTolxelo nuiaywyou 1 otouxeio Hall Tpo-
podoteitar and otabepd pelpa évia-
ong | kat Bploketar péoa oe €va pa-
yvntiko nedio B, mapdyel tdon V nou &-
Eaptdrai and  B6€om Tou nuaywyou
otoixeiou péoa oto mnedio ( oxua 6.9).
Av 1o B eival kd8eto oto |, téte:
V=Vpéyioto.

Av 1o B eival mapd\\nio oto |, téTe:
V=0.

MNa kdBe AAAN B€on Twv B kat I:

V péyoto > V > 0.

gl
| Hutaywydg
e

|
+iV*_

+ o~

Mnatapia

Zixnipa 6.9: @avéuevo Hall,



Aloontipeg

Tpoxahia

Ké\uppa

Meplotpepduevo
KAAUpUA e Tteplyta

Vv 21ipa eE6dou

ZToixelo Hall
MOVIHOG payviTng

KukAwua Tpopodooiag
Kal PUBULOTIAG OXUaTOG

Meplotpepduevoq
d&&ovag

nnnnn

|( 1 otpoen 'l

Jxnipa 6.10: AioOntiipag Taxitnrac otpoedv gavousvou Hall.

To gawdpevo autd anoteAel v apxni
Aeiroupyiag Tou awoBntrpa TaxutnTag
otpopwv Hall, énwg ¢aiverar oto oxn-
pa 6.10. O aiodnmjpag eival evepydg,
Mn enagnqg Kat €xel Ynolakn €Eodo 1é-
ong.

Aroteleltal and éva péviuo payviTn Kal
éva oTouxelo Hall, ou eival TomoBeTNnué-
va oe otabepny 6éon. To otoixelo Hall
Tpopodoteital and v pnarapia Tou
autokivrjtou pe tdon 12 Volts kat €10t
dlappéetal andé otabepd pelua | To
payvnTikd medio Tou payvrtn Kateubu-
veTal apXIKA TIpog Ta dvw Kat sivat ra-
PAMNAO e To pelpa |, étol wote V=0.
>ToV TIEPLOTPEPOSHEVO AEova OTEPEWVE-
Tal éva kAAuppa pe 4 trepuyla and Ka-
TAM\NAO UAIKS. KdBe @opd, Tou mepvdel
éva trreplylo avdapeoa ard To POVILO Ja-
yviiTn Kat To ototxeio Hall, To payvntikd
nedio B ektpénetal kau yiverar kabeto
010 otabepd pevpua |, £tot wote V=Vé-

yloto=5Volts, evw dtav dev UTtApXEL TTTe-
puylo, To V=0. Me Tov Tpdro autd napd-
yetal éva Ynelakéd onrua eEddou, Tou &l
val avdAoyo Tpog Tov aplBud Twv oTpo-
Pwv Tou d&ova avd Aerttd (rpm).

Zxripa 6.11: AioOntiipag Hall taxutntag
orpo@v déova. 1abETel TPEIC AKPOOE-
xteg. O1 OUo XpnoilorIoIouvTal yid Teopodo-
oia ka1 o TPITo¢ yia th perddoon ToU Onpa-
TOC OTO HIKPOUIoAoyI0TH I€0W TOU Buoua-
toc. ‘Exe1 a&idmotn Asiroupyia og Beppo-
xpaoieg aré - 40 uéxpr + 150 oC.
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6.2.1.2. dWTONAEKTPIKOG aI0ONTHPAG
TaXUuTnTag OTPOPWV

O awdnmpag autou Tou TUMOU XPENOol-
porotel pa aktiva and unépubpo pwg
yla va avixveuoel tnv taxUutnta Twv
oTpopwv Tou dfova. H apxn Asiroupyi-
ag tou otnpiletal atov €AeyX0 Qg UTé-
pubpng autig aktivag, dnAadr| ato To-
0eG POPEG JLOKATINKE KAl AmoKataoTtd-
Bnke 1 aktiva arnd KAmolo KvoUevo a-
vTikeipevo. O €leyxog autdg yivetal pe
m BonBela ag NAeKTPOVIKNG dldTagng,
Tou Aéyetal onmkog {eUKTNG |e EYKOT).
T eival 0 onmIkGg JeUKTNG e £YKOTH;
O ortrikdg Zeuktng eival pa an\ry didta-
&n dUlo otolkeiwv nuaywywv: pag do-
O0U [E (PWTOEKMOWUMY] UMEPUBPOU Pw-
T6g (LED) un opatou yia tov dvBpwrio,
kalL evég anou Qwtotpavl{otop e duo
aKPOJEKTEG (OXMHa 6.12).

To pwtoTtpaviioTop Holddel e NAEKTPO-
VIKO SLaKOTT.

Eykomn

Zxnpa 6.12: Onrikog JeUKTNG MoU  KAETVEl
orav wrtiletal, 1 avoliyel av 0 QWTILETAl.

O ormrikdg {euktng eival n kapdid Tou
PwTONAEKTPIKOU alobntpa taxutnTag
OTPOPWY, TIoU ¢paivetal oto oxrjua 6.13
kal elval évag evepydg alobntipag un e-
nagnig pe Ynoelakr €Eodo tdong.

Arnoteleital and évav orikd Jeuktn pe
gyKorr, Héoa oty omnola meploTpépe-
Tal évag diokog Ue oxlopEg, Tou eival
oTepewévog atov dEova tnv Taxumrta
OTPOPWY TOU oTtolou BENOUE va PETPN)-

Tpoxahia

Ké\uppa

Meplotpepduevoq
SloKOG e OXIOUEG

ZXoun
avapopdg

5V 21ipa eEGdou

Omtikdég ZEuKTng

KUkAwua tpogodooiag

Kal PUBULOTAG OMUaTOg agovag

Meplotpepduevoq

Fﬂﬂﬂ

i
1

Zixnipa 6.13: wronAexTpikds aiobnTREAg TaXUTATAG OTPOPV.
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coupe. H diodog LED ¢pwtoekmopnng
TpopodoteiTal ouvexwg pe TAon 12
Volts kal €10l eknéumnel otabepd unépu-
Bpo pwg, TIoU KateubuveTal OTO PWTO-
Tpaviiotop. Kabwg neplotpépetal o di-
OKOG HE TIG OXIOMEG, N PWTEWVT] akTiva
dlakomteTal SladoxIKA avolyOKAE{vo-
vTag €101 TOV "SLoKATTIN" TOU pwToTPAv-
Clotop. Me Tov TPdMO aUTS TapdyeTal €-

Zixnipa 6.14: wronAexTpikds aiobntipag
Taxutnrag orpo@wv déova. To mo dUokoAo
TexvVIKO mpdBAnpa eival n evbuypdupion Twv
oToIxXeiwv ToU yia tnv onrikn {euén. H Avon
eival n Xpno1jonoinon CUUIAayoug povadag
onTiKoU {eUKTN, IIoU eival 0woTd eubuypau-
HIopévn Ao TOV KATAOKEUAOTH.

Aloontipeg

va ynolakd onpa e€6dou, mou eivat a-
VAAOYO TIPOG TOV APLBUS TWV OTPOPWV
Tou d&ova avd Aerttd (rpm).

6.2.1.3. AiIoOnTRpag TaxuTnTag oTpo-
PWV JayvnTmikAg avriotaong

Ti elvat n payvnTikg avriotaon kKat Tu
TipokaAei n petaBoAr] mg;

To payvntikd nedio evég payvrm arno-
Teleital and MOAEG HayVNTIKEG duvapl-
KEG YPAMMEG, TIou Eekivolv amd to Bo-
pelo éAo (N) Tou payvATn Kal Katahi-
YOUV OTO VOTLO TIOAO (S), akoAouBwvTag
éva payvntikd dpduo. H duokoAia, ou
Bpiokouv oL SUVAUIKEG YPAUUEG OTN
dladpopr| autr, Aéyetal payvnTiky avTi-
oTaon Kat Holdlel wg évvola e TNV nNAe-
KTPLKY] avtioTaon.

O aépag €xel PeydAn HayvnTikr avti-
otraon kat dev eruTpénel TNV SlEAsUOT
TOMNWV  HAYVNTIKWV SUVAULKWY YPAL-
MWV, eved avtiBeta éva dA\o oldnpopa-
YVNTIKS UAIKG (TL.X. TO atodAy), éxt povo
aQrVel TIG HAYVNTIKEG YPOUMEG va Tie-
pAoouv eUKOAQ, AANA TIG CUYKEVTPWVEL.

—>

Aspaq
(usya)\n HayvnTiknA uvno-mon)

= Mayvntikr} pon 1} aplOog HayVNTIKWV SUVAUIKWOV YPOUUWY.

Mnvio

Z1dnpopayvnTiké UAIKO 5
(lepn HayvnTiKy avtiotaon)

Zxripa 6.15: Avdmruén tdong €€ enaywyric ue petaBoAn payvnriknig pong.
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Av TUANEoupe éva mmvio oto payvnn, 6-
nwg gaivetat gto oxnua 6.15, téte o a-
POUOG TWV HAYVNTIKOV  OUVAULKWV
YPQAUWY, SnAadr| n payvnTikf pon, -
TaBdMN\eTal k&Be popd Tou TO OIdNPOo-
MayvnTIKS UAIKS TtapeBANNETAL OTO [a-
yvntiké dpduo. To anotéleopa TG a-
AQy"G TNG HayVNTIKAG PoNig elval n ava-
Ttuén evalaoadpuevng tdong €€ ema-
YWYAG OTa dKpa Tou Tnviou.

Ot ©BéTNTEG TG METABANSHEVNG Ma-
YVNTIkiAG avtiotaong aroteAolv tnv ap-
X1 Aeiroupyiag Tou awoBntpa taxutn-
TAG OTPOPWV HE METABANTY] HAYVNTIKY
avtiotaon, onwg ¢aivetat oTo OYrUa
6.16, Tou eival é&vag adnTikég algonty-
pagG Un eMAPng e avaloyikr) €Eodo Td-
ong.

Aroteleltal and éva péviuo payviatn He
TUNHa TTPOoEKTaoNg Tou éAou, YUpw o-
né Tov omnoio eival Tuhtypévo éva mmvio.
Autr] n didta&n eival yvwotn Kat wg pa-
YVNTIKR KEPOAR 1| yEWNTPLA HayVnTL-
KWV TIaApwv. ‘Eva odovtwtd ypavddl o
né ownpopayvnTikd UAIKG eival otepe-
wuévo mdvw atov dEova 1§ Tov TPoxO,
Vv TaxUTNTa TWV oTPOPWY TOU OToiou
BéA\oupe va petpriooupe. Kabwg mepl-
otpéPetal o dEovag Ta dOvVTIa Kal Ta Je-
Ta&U Toug didkeva agpa riepvouv dado-
XIKA Prpootd and Tn Payvntikn kepa-
AA.

H payvntikr] porj mou mepvdel Kat péoa
and To mnvio petaBAMeTal CuvEXeLq,
kal €rol Tapdyetal éva avaloyikd eVaA-
Aaoaduevo orjpa tdong. O ukpoUnolo-

Advtl kat didkevo
AdvtL ypavaliou

Meplotpepduevo
odovtwtd ypavddl

MayvnTikn
pon

1‘.:"

2rjpa taong 650U
oe Taxumreg ul<u2

rlp;\)éKTGOn Mévipog payvitng
o OU;. ngp[B)\npa
. &

Kahwdia onuatog
eE6dou

Zxripa 6.16: AioOntripag TaxuyTATAg OTPOPEOV UAYVATIKAG QvTioTaong.
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AloOntripeg

Jxnipa 6.17: Mayvntikoe aiobntipag otpoQav Tpoxou oe ovotnua ABS.

ylotnq yvwpifovrag Tov aploud twv do-
VTIWV TOU Ypavadlou, uroloyilel v Ta-
XUTNTa TWv oTPOPWY Tou d&ova amnd
ouxvoétnTa Kat To MAATOoG Tou mapayod-
pevou avaAloylkoU orjuatog, agou Tpo-
NYOUMEVWG TO HETATPEYEL 08 YUNPLaKS
onua pe éva A/D petatponéa.

2TV nPA&n cuvavtdpe TIOMEG LOPPEQ
MAYVNTIKWY KEQAAWV.

270 oXriHa 6.17 @aivetal pia mapalhayr
evég aoBnmpa TaxUtntag OTPOPWV
METABANTAG HayvnTikhg avtiotaong, 6-
nou avti yia 1o odovtwtd ypavdd undp-
Xel évag SakTUAOG He payvnTikoug mé-
Aoug, TIoU TIPOEEEXOUV.

‘Eva Tétolo payvntikd dakTUAO e Tov
aoontripa Tou BAEMOUE Kal OTO OXAHA
6.18. H oxediaon autr xpnotdomnoteitat
ouxvd oto ABS, to avTioAooBNnTIKS oU-
otnua Twv epévwv. OL alodntrpeq au-
Tol eival a§émiotol, xpetdlovrar eNdxt-
OTn CUVTAPENON Kal Aettoupyouv e did-

keva aépa 0.25 uéxpt 3 mm oe Beppo-
kpaoieg -40 wg kat 165 °C.

6.2.1.4 AigOnTpag TaxuTnTag oTpo-
PWV HayvnTI{OHEVWIV EMAPWV

To yvwotd gawvipevo TnG HAyvATIONg
MEPIKWY UAIKWOV amd AAAOUG HOVIHOUG
payvriteg arotelel Tnv apxn Asiroupyi-
ag Tou awoBnmpa TaxUTnTag oTPOPWV
He payvnTiiopeveg enageg (reed relay).

Zxripa 6.18: Mayvnrikdg daxtiAiog ABS.
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21jpa tdong e§6dou

| [ ]

||

|
k

N

Mayvntikr pory

1 otpogn
5 N
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Jxnipa 6.19: Aiobntiipag Taxutntag oTpoEav HAyVRTICOUEVWY ETAQWOV.

O awbnmpag autdg eival evepydg, un
eNaQNq Kat €xel Yneplakn €E0do taong.
ASyw Tou XapnAoU KOOTOUG KATAOKEU-
NG kal Tou armAoU Tpdmou Asttoupyiag
TOU €X€l ETKPATAOEL OTIG CUYXPOVEQ &-
(PAPHOYEQ TOU AUTOKIVATOU.
Aroteleftal andé €va POVIHO payvrn,
Tou eival otepewpévog ndvw otov d&o-
va, TNV TaxUtnTa Twv oTPOPWV TOU O-
nolou Béhoupe va peTpriooupe. Kabwg
TIEPLOTPEPETAL O MUAYVATNG, CUVEXWG
payvnTiCel kal amopayvntidel duo pa-
YVNTIKEG EMAPEG, TIOU elval KATaokeua-
opéveg and KatdAANAo UAIKS, dnwg pai-
VETAL OTO OXNua 6.19.

Avdloya pe 1o €(dog TG MayvATIoNng
(Bdpelog 1 véTiog dA0G) ol dUo eMAPEQ
é\kovral | anwbouvtal peta&u Toug. H
pa enagn tpogpodoTteital dIapKWG e
Tdon 5 V. Me Tov tpdro autd napdystal
éva Ynowakd orua, mou eival avaioyo
TPOG TOV aPLBUS TWV OTPOPWVY Tou AEo-
va avd Aertrd.
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O awBnmpag TaxytnTag oTPoPpwV Ha-
yvnuidpevwv enapwv propel va avtetel
oe OKANpPEg ouvOnkeg meplBANiovTog,
oTo oroio dev umndpxel ka\r] kabapld-
ra. Aev propel duwg va Aettoupyroet
pe aflomiotia oe TIOAU UPNAEG OTPOPEG
TOU KIVNTPQ, yati oL enagpeg Tou dev
npohaBaivouv va aAAdEouv payvnti-
oud. To pawvdpevo autd opeiletal otny
kabuotépnon alayng eidoug payvATl-
ong, Tou eival yvwoTt wg payvnTikn u-
orépnon.

6.2.2. AloOnTHpeg B€0nNg B

HETATOMIONG £5APTNUHATWY

O podhog Twv aiodntipwv Béong eEap-
mdTwy eival va urtohoyifouv pe akpi-
Bela tn B€om evdg dEova 1y evdg eEapTny-
patog kat va divouv Tnv TAnpogopia
autn oto PikpoUtoAoylotr. Ta repload-
TEPA eEQPTAMATA OTO AUTOKIVNTO Kivou-
VTAlL € TIEPLOTPOPIKN 1) eUBUYPAUMN Ki-



vnon. ‘Etol undpyouv algBntripeg, mou
uroAoyiCouv Tn ywvia mepIOTPOPHG -
vog dEova, T 0€on 1 T YPAHHIKA pe-
Taromon evdg eEapPTNATOG.

O1 Baocikég epapuoyég Twv aiodnTh-

pwWv ywviag mepioTpopng sivai:

® H pérpnon g ywviag Tou EKKeVTPO-
@opou dEova wg Pog To Avw vekpd
onueio Tng dladpopng Tou eufdiou,
He okomod To deuTtepoyevn UTTOAOYI-
oupd Tng 18avikig 0€éong Tou €URS-
Aou yla Tnv evtoA evepyoroinong
Tou omvOrpa ota prouli avapAeEng
kat Twv BaBidwv Pekaopoul , Onwg
Qaivetal oto oxfiua 6.20. MoANd ou-
oTruata €xouv dUo AloBNTNPES ME-
TPNONG TG Ywviag autig yla enain-
Beuon.

e H pérpnon g ywviag Tou dgova Ti-
HovioU wg Tpog Tn B€on Tou yla gu-
Bela nopeia, pe okord To deutepoye-

AloOntripeg

V1] UTIOAOYLOO TOU POPTIOU OTOV KI-
vntmpa, ard tn Aertoupyia tou u-
dpauiikoU TiovioU.

H avagopd tng 8€ong (ON-OFF) me-
PLOTPOPIKWY SLAKOTTTWY, OMwg TL.X. O
JaKAITING €KKIVNONG OTO TOVL, UE
OKOTIO TNV TIANPOPAPNOT TOU UIKPO-
UmoAoyloT yla TNV ekkivnomn Tou au-
TOKWVI|TOU.

H pérpnon tng ywviag g netahou-
dag ykadou, pe okomd TN pubuion
™G Wavikrg avaloyiag agpa - Kau-
oluou.

H pérpnon tng ywviag g netahou-
dag Tou aépa wq TPog [ia B€omn ava-
Qopdg (m.X. KAEWOTH), pe okomd TO
deutepoyevr] UTOAOYLONS TNG armat-
Toluevng moodtNTag aépa, Omnwg
deixvel To oxua 6.21. H pérpnon
aut eival arapaitnn ya ) puUduL-
on g Wavikig avaloyiag agpa -
kauoiuou (14.7:1), Tn puBION OTPO-

Zixripa 6.20: MEtpnon ywviag (%) Tng 660ng 10U EKKEVT00PS0oU d&ova.
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MpwToyevig péTpnon ywviag
NG 6€ong meraloudag agpa

—

AeuTtepoyevig pétpnon
nmoodTnTag E10ePXOPEVOU agpa

Jxnipa 6.21: Ipwtoyeviig kal SEUTEPOYEVIC LETONON QIoONTHEA AEPA.

PWV OTO PeAaVT( Kal TNV TPOTAPO-

Yy Tou xpoviopou NG avApAeing
OTO POPETIO TOU KIvnTrpPa.

EKkTé¢ Twv gpapuoywv Twv aiodnrn-

PWV ywviag MmepIOTPOPHS, MEPIKES &-

PapuUoyéS Twv aiodntipwv Béong n

YPAUUIKAG uETATOmONG givai:

® H avagopd tng 6éong (ON-OFF) dia-
KOTTTWV PopTiwv, énwg m.x. elivat o
dlakdrng evepyoroinong tou A/C,
He OKOTO Tnv MANPoPOPNON ToU -
KPOUTOAOYLOTH Yl TNV evepyorioin-
on @optiwv (A/C, wTa KATL).

® H avapopd tng kivnong prnoutdv Bg-
ong 1 dlakortwy TevTdA, Onwg TX.
TO Proutdv eUMAOKAG 1§ OXL Twv Ypa-
vadwy petddoong g kivnong, o
dlakdmng Tou TevtdA Tou ykadlou,
He OKOTO TNV MANPOoPOPNON Tou -
KPOUTOAOYLOTH Yla TNV Kivnon Kat
véa B€om Twv eEaptnudTwy.

® H egmBePainwomn g Aettoupyiag Twv
gvepyoTomTwy (avddpaaon), Ue oKo-
Td Tov EAEYXO TWV ATIOTEAEOUATWV
™G Aettoupyiag Twv BaABidwv, Twv
BnuaTikwv Kivnmpwv Kat AANwv &-
VEQYOTIONTWV.

® H pérpnon tou UPoug oupurieong Twv
QUOPTIOEP, He OKomd Tn PUBJIOoN
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Toug and To oUoTnua eVEPYNG avdp-

™ong.
2TIG TIPOKTIKEG EPAPMOYEG UTAPXOUV
MOMA €idn awodnmpwv ywviag mept-
oTPOPNg, OTWG Ol AIoBNTHPES TIOTEV-
OIOHETPOU e WHIKA avTioTaon Kat mo-
TevoiopéTpou paivopévou Hall, ol pw-
TONAEKTPIKOI QLOONTNPEG KAl OL TePI-
OTPOPIKOI S1aKONTEG. 2NV Katnyopia
autr dev undpxouv payvnrikol aloonm-
PEG, YLOTi TO PaAVOUEVO TNG HAYVNTIKAG
uotépnong dev Bonbdel ot pétpnon
TIOAU IKPWY YWOVIWV TIEPLOTPOPTNG.
‘Ocov apopd Toug algdntrpeg BEong 1y
YPOMMIKNAG MeTaTdmoNg, €KkTtdg arnd
TOUG BIOKOTITEG KAl TA HITOUTOV, TIOU
propel va eival pnxavikd ) kat payvnti-
K4, UMAPXOUV ETTAYWYIKOI, XwPNTIKOi
Kal NAEKTPOPNXavikoi alodntmpeg o€
TIOAU peydAn TotkIA{a.

6.2.2.1. AIoONTPAG YWViag mepIoTPO-
(PG TTOTEVOIOPETPOU AVTIOTACNG

To motevoldpetpo elval pa petafAnth
wuKA avtiotaon. H pecaia Ayn tou
propel va kwvnBel amnd v mnyn ouve-
¥xoug tdong, érou V=E, péxpt  yelw-
on, onou V=0, ndvw oe &va eldIKO wiL-
KOG "dpO0", TIoU €XEL CUVONIKY WHIKY O
vtioTraon RoA= R1 + R2, énwg deixvel
TO oxNua 6.22.



AloOntripeg
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Mnyr tdong
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Zxnipa 6.22: Aio0ntipag ywviag mepioTpoQnig MOTEVOIOUET OO AvIIoTAoNG.

H ddta&n autj, rou diaipel (uolpdlel)
1o duvapkd E tng mnyng tdong navw
oTIG duo WHIKEG avtioTtdoelg R1 kat R2,
elval yvwotr e to évopa diaipérng Td-
ong. H tdon tpogodoaciag n.x. E=12 V
napapével otabepny, N R2 petaBdaretal
avdloya pe ) ywvia 69, eved n tdon V
ota dkpa Tng R2 umnoloyiCetal eukoAa
kat eivat avdioyn tng Twrg g R2.

H ®étnTa autd tou dlalpém tdong a-
notehel TNV apxn Aeiroupyiag tou at-
oONTMPA YWviag MePLOTPOPNG |IE TIOTEV-
OLOUETPO WHIKNAG avtiotaong. O awobn-
pag autdq sival evepydg alobntmipag
eNMAQNg Kat €xel avaloyikn €£odo Ta-
ong, dnAadr| tdon V avdioyn g ywvi-
ag TepLoTpoPrig 6°.

Aroteleltal and éva moTeVoIOUETPO, N
peoaia Arjyn tou omoiou eival otepew-
pévn nmdvw otov dgova Tn ywvia otpo-
@1ig Tou orolou BENOUE va ETPHIOOU-
pe. Otav meplotpagel o d&ovag kard
Ha Yyovia 69, yetakivel Tautdxpova Kat
™ peoaia Ayn. Me tov 1pdro autd na-

pdyetal éva avaloyikd orpa tdong eE06-
douV =K e 0.

To aduvaro onuelo Tou alodntrpa sivat
n otabepdInTa TG Hecaiag AYng otig
TOAQVTWOELG Kal avTideTwrideTal pe Ot
T\ éAaopa peoaiag Ayng Turou U kat
0dovIWTH oTePAVN OUYKPATNONG TOU &-
Adopatog.

6.2.2.2. AIoONTHPAG YWVIAG TIOTEVOIO-
HéTpou gaivopévou Hall (XoA)

Ou awoBnpeq ywviag pe mMoOTeVOLSLE-
TPA WMIKAG avrioTaong €xouv ToAAA
AeToupyikd TpofAuata, mou ogpeilo-
vTtal 8xL Hévo oTig dovrioelg al\d kupi-
wg oV uypacia kat Bepuokpacia Tou
MEePPANOVTOG Kal TNV KAKY| aywyLoTn-
Ta eNMAYNQ NG peoaiag Ayng. Ta npo-
BAAuaTa autd dev umdPXouv OTOV al-
obtnmpa ywviag TEPIOTPOPNG TIOTEV-
OLOMETPOU, TIOU €XEL WG apXH AsiToupyi-
ag 1o pawvdpevo Hall. O awobnmipag au-
T6q eival evepydg, Un enagng, He ava-
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AOYIK) €€080 Tdong kat Peydin dudp-
kela Jwng.

O mnapduolog aobntrpag Taxutntag
oTpopwv pawvopgvou Hall, mou yvwpi-
oaue oe mponyoupevn evotnta, Oev
propel va peTproel KPEG Ywvieg Tiept-
oTPoPnig, apou divel éva maA\ud kdbe
900 meploTpoPrig Tou d&ova. Tnv adu-
vapia aut) AUvel n 13€a TwV TIOTEVOLOLIE-
Tpwv Hall, ota omoia 1o otoixeio Hall,
TIOU €XEL TN HOPPT] OAOKANPWUEVOU KU-
kKAWpatog, elval otabepd oTepewUévVo
oTO0 KEVIPO evdqg TeplBAruaTog TUTIOU
wHIKOU TotevolopgTpou. O d&ovag tou
TOTEVOLOETPOU, TIou elval kat d&ovag
™ Ywvia TeploTpoPriq Tou omnoiou Bg-
AOUUE va UETPHIOOULE, TIEPLOTPEPEL €va
pOVIHO payvrtn, onwg ¢aivetar oto
oxfHa 6.23.

Kabwg aA\dlel B€on o payvrimg, To pa-
yvntikoé miedio B neplotpéperal yupw a-
né Tov awoBntpa Hall kat n ywvia peta-
&0 payvnTikoU Tmediou kal otabepou
peuparog | petafdMetal. Me tov tpdmo

auté apdyetal €va avaloyikd nuITovo-
e1dég onpa tdong, ou onpuaivel TN Ti-
WA TNG Tdong Tou oruarog eE8dou eival
avdloyn Tpog TN ywvia meplotponq
Tou d&ova.

H anédoon tou awobnrpa autou eival
IKQVOTIOINTIKY] O€ TIEPUTTWOELG, OTOoU N
ywvia replotpoeriq eival pikpdtepn arnd
1800°.

6.2.2.3. dWTONAEKTPIKOG aIoONTAPAG
ywviag mepIoTPOPRG

O pwtonAektpikdg aodnmMpag ywviag
neploTpoPrg €xel Tnv Bla apxn Ael-
TOUPYIag e TO PWTONAEKTPIKO Qlodn-
mpa TaxUtnTag oTPOoPWY, ToU YVWpI-
oaue og mponyoupevn evdtnra. Eival é-
vag evepydg alobntipag un enaegng, &-
Xel OUwG YnoLakr| €€o0do Tdong.

H Baokr dlapopd Tou Pploketal otnv
TIOAU peydAn avdAuon Twv OXIONWY ToU
dlokou, mou meploTpépeTal padl e Tov
d&ova, TN ywvia otpoprg Tou oroiou

Méviuog
MayvAitng

Kévtpo
MEPLOTPOPNG

Jxnipa 6.23: Ai06ntiipag ywviag IoTEVOIOUETOOU Qaivouevou Hall.
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Zxlour ofuatog 90°

ZXLOUn orjuatog 10

Zxnpa 6.24: Aiokog pe oxiougg 900 xai I°.

Béhoupe va petprjooupe. H avdAuon
autr kaBopilel kat Tn guxvdtnTa dlako-
TG TG unépubpng akTivag Tou OrTTL-
koU Ceuktn. XuvriBwg propel va kata-
okeuaotel dlokog pe oxlopég avd 19, &-
nwg delxvel To oxrua 6.24. ‘Etot n akpi-
Bela Tou aloBnTMpPa eival peydhn, emnetl-
o1 n unépubpn aktiva ewtdg avixveuel
OAeG TIG KPNAG XPOVIKAG dLdpkelag dla-
KOTIEG. 2TIG ePLOTOTEPEG OUWG TIPAKTL-
k€G epappoyég, ouvdudlovial Kat ol

Aloontipeg

duo pwTonAekTpKol aoBNTrPeqg TaxU-
mMTag OTPOPWV Kal ywviag mepLoTpo-
PG oe éva aloBnTiPa,XENolLoToLW-
vtag éva OmAd ortikd {euktn (oxua
6.25).

H pia aktiva avixvetel tnv taxumnta
oTPoPwV Kat divel éva MaAud yla kdbe
Tieplotpo®n} Katd 909, evw 1 ANAN akTi-
va avixveUlel T ywvia g mepLoTpoprig
kal divel éva aAud yla kdbe mepLoTPo-
o1 katd 1°.

6.2.2.4. AIGKOTITEG KAl PTTOUTOV B€0ng
egapTnuaTwv

H katdotaon, oty ornola Bpioketal KA-
molo eEdptnua 1§ cUoTNUA TOU QUTOKI-
viiTou and droyn B€omg 1} Aettoupyiag,
propel eUkoAa va avixveutel pe n Bory-
Bela dlakortwv Kat proutdv. 'Etol ol
Jlakdrreq Kat Ta proutdv Bewpoulvral
wqg evepyol aobnmMpeqg enagng, Tou
HETATPEMOUV TIAVTA T UNXAVIKY Kivnon

Tpoxahia

KéAuppa

Meplotpepdevoq
SloKOG e OXIOUEG

Vv 2Znipa eEddou

1111
AIMAGG omTTIKOG |l 1 oTpoon )|
CeukINg
5 \%
KUKA®WA Tpopodoaiag Meplotpeopevog
Kal PUBLIOTAG ONUATOG agovaq ZTpoQH 100

Zxnpa 6.25: wronAexTpikdg aioOnTHnEag TaXUTNTAG KAl YwvIag OTPo@NAE.
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Meplotpopikdg SLakTTTNG TLOVIOU
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MikpoUToAOYI0TIG
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ZuoTtipata
eKKivnong kat
AvApAeEng

Jxnipa 6.26: Zhja exkivnong aré meploTpo@iko OlaKGITA TIHOVIOU.

oe onua tdong. Ot meploodtepotl dlakod-
TTeq Kal Proutdv €xouv ouvribwg duo
karaotdoelg Aettoupyiag (ON kat OFF).
"ETol Ta ouata rou iapdyouv givat gm-
Qlakd, dnAadn elvat katdAnAa va evn-
Hepwoouv areubelag To KpoUmoAoyL-
o, onwg delxvel To oxpa 6.26 yia v
neplmrwon Tou TePLOTPOPIKOU SLaKd-
TN eKkivnong Tou Tioviou.

270 MOPaKATW OYNua 6.27 @aivetal €-
vag SLaKkdTTNG TIHovIoU TEPLOTPOPIKOU

TUTou Kat €vag NAEKTPOVIKOG SLakATTTNG
TevidA ykalloU, TIOU EVNUEPWVEL TO I
kpoUmoAoylot yla tnv kivnomn Tou me-
VTAA ykadlou.

H apxn Aeiroupyiag Twv SLaKoTTTwV Kat
MIToUTOV TIOIKINAEL avAAoya e TOV KATa-
okeuaoTtr. YIApxouv pnxavikol, payvn-
TIKol kal nAektpovikol SlakdrTeg Kat
proutdv, evw avdhoya pe To €idog g
kivnorg toug ot dlakdrreg dlakpivovtal
o€ TMEPLOTPOPIKOUG KAl YPAWIKNG HETA-

-

Zxnpa 6.27: liakSmTng TIHovIoU Kal NAEKTOOVIKOS S1aKOMTNG MEVIAA.
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Alo6ntripeg

Elamplo

KivoUpevn
enaen

Mdvipot
payvriteg

KivoUpevn
enaen

Zxripa 6.28: Mmoutdv i€ Inxavikil Kail JAyVATIKN EIava@ood.

Téruong. Ta proutdv dlapgpouv Ast-
TOUpYIKA ard Toug dlakdrTeg eneldr -
Xouv autéuato oUoTnua enavapopdg
oTNV apxlkr Toug B€om, elte pe kdamolo
pNxavikd Tpdmo (.X. eAatrplo enava-
Popdg) efte pe payvnTikd TPOTO, ONWG
paivetal gTo oxrjua 6.28.

2T0 Mayvnuiké ouotnua enavapopdg
TwV Proutdv, 1 KwvoUuevn enagr| Kata-

Zxnipa 6.29: Mmoutdv i€ IayvnTIKn EIava-
@opd yia Tov EAeyxo Bong Twv yoavalldv
Xai1 Tov 1poadloploud TOU VekpoU onpeiou Ki-
Bwtiov taxutitwv. To urmoutdv auté eivar av-
BeKTIKG 08 OKANPECS OUVONKeC Iep1dAAo-
vro¢ Bepuokpaociag, Soviioewv, Uypaoiag Kal
xabapiotnrag. /Adyw g HOPPIC TNG KATa-
okeuri¢ Tou dev anaitel kappd 100Qn ouU-
vripnong.

AapBdvel dvtote 10 p€co TG andota-
oNngG HeTa&U Twv SUOo POVIHWY PayvnTwy,
evw 0 €vag payvritng eivar ouvdedeps-
vog e to eEdpTnua v kivnon tou o-
noiou B€éAoupe va yvwpiloupe. Ta prou-
TOV XpPnoworoouvTal yia Tov €Aeyxo
Béong eEaptnudtwy, dnwg eival To
MrouTdv avixveuong tng 6€ong Ttwv
ypavadlwv oto clotnua HeTddoong TnG
Kivnomg, TO WIMouTdV yia Tov EAeYX0 TNG
B€omg ToU XELPOPPEVOU KATT.

6.2.2.5. Emaywyikog Kal XwpnTikog
aiodntipag 6éong eEapTnudarwyv

>e MOMEG epapuoyEq elval anapaitntn
n eruBePaiwon g dpdong Twv evepyo-
ToINTWV ard To HIKPOUTOAOYLOTH, TPV
J006¢el n eVTOAY] EKTEAEOTG TNG EMOMEVNG
andpaor|iq Tou. 'Etol yia napddetyua,
npwv doBel n evtoA] yla 1o KAglowo
HLag NAEKTPONaYVNTIKAG BaABidag, mpé-
neL va yvwpllel o pikpoUmoAoylotg o1t
autr elval avolktr, and rnpornyouuevn e-
VTOA} Tou. Ta Kivntd pépn Twv evepyo-
nonTwy, dnwg eivat ta éupoAa, ot Bpa-
xioveg, oL Tpoxalieg kat Ta ypavdada a-
E6vwyv, Ta Jlappdyuata aepaywywy
KA., propel va eival kataokeuaopéva
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Enaywyikég
algbntpag

Xwpntikég
algbntpag

Zxripa 6.30; Enaywyikor kKal Xwpntikol aiontipeg.

arnd YETAANO 1) AANO UAIKO Kal €TOL 1 a-
vixveuon tng B€omng Toug TapouacLadel L-
dlaftepo evdlapgpov.

2V mepilmtwon autr] 3 pag evolags-
peL YeVIKd 1 akpIBrig 8€on aA\d n Unap-
&n Tou eEaptruarog, dnAadn dev yive-
Tar pETpnon ald avixveuon. ‘Evag
TPoMog avixveuong tng B€ong evdq e-
EapTruarog eival o enaywylkég fj o Xw-
pnTikdg awobntpag, Tou eival evepyol
aAlodBNMPES N eMAPrq Kat apdyouy a-
vahoylkd orjpara tdong. Ta orjuata au-
T4 petatpénovrtal oAU eUkoAa oe Yn-
QLKA pe TN Boribela KUKAWUATWV nAe-
KTPLIKWV YEPUPWV.

270 napandvw oxrjua 6.30 eaivetatl pia
TOAU peydAn TokiAia and enaywytkoug
Kal xwpentikoug alodntipeg napouciag
eEapTnudTwy, To OXAUA KAl N HopP®N
Twv omolwv eEaptdral and To eidog g
EPAPUOYNG. Z& OAeq OUWG TIG TIEPUTTW-
oelg apapével n dla apxn Asiroupyi-
ag, mou eivat n aloiwaon, Tou TPoKa-
Aouv ta eEaptiuara ota nedia Twv at-
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oOnmpwv étav ue TV kivnon Toug Bpe-
Bouv avaykaoTikd péoa o’ autd.

2710 napakdtw oxrua 6.31 eaiveral To
nAekTpoUayvnTIKG Tedio evdg enaywyl-
koU kal To nAektpootatikd nedio evdg
XwpnTikoU alodntipa.

O emaywyikoi alotntrpeg napdyouyv €-
va nAektpopayvntikd medio, evwd o at-
obnmpag Bploketal oe ouvtovioud. O-
Tav 10 eEdptnua Bpebel péoa oto nhe-
KTpopayvnTiké medio, aroppodd evép-
yela and to ned(o kal aN\oLwveL Ta Xa-
PAKTNPLOTIKA TOU OuvTOVIOMOU TOoU dal-
obnmpa. Me tov tpdmo autd apdyetal
éva nurtovoeldég onua UuPning ouxvo-
mrtag. Autdg o TPOMog Aettoupyiag ert-
Tpémnel oTov alodnhpa va avixveuel uo-
vOo TIAQTIA PETOMIKA eEaptruarta Tix.
dlappdyuata aspaywywy, oétav eivat
kahol aywyol Tou nAektplopou, aveEdp-
mta and 1o av Kwvouvtal Ay OxL.

O xwpnTikoi alodntripeg nmapdyouyv éva
nAektpootatikd medio, onwg cupPaivel
oTtnv miepirwon evég nukvwtr. ‘Otav 1o



AloOntripeg
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ENArQrikoz AIzOHTHPAZ
1. ZdnpouayvnTikdg nuprivag
2. Mnvio
3. Orkn awodntripa
4. HAektpopayvnTiko nedio

21 3 4 5§
XQPHTIKOZ AIZOHTHPAZX

1. Evepyo nhektpddio

2. HAektpddio avriotdduiong

3. HAekTpddl0 yeiwong

4. Orkn awodntmpa

5. HAektpootatikd mnedio

Zxripa 6.31: Iedia emaywyikou Kal XwEnTIKoU aioontrnoa.

eEdpmpua Bpebel uéoa oto nAekTpoota-
TIKG Tedio, aA\olwvel TN XweENTIKOTNTA
Tou alobntipa kat mapdyeTatl £va nuTo-
voeldég onua uyniig ouyvétnrag. H
apxny autr] g Aertoupyiag emuTpénel
oTOV ALWoONTAPA TNV aviXveuon HETAAAL-
KWV AAAA Kal TIAACTIKWY 1§ ANV eEap-
mudTwy 1] v avixveuon pong oe ow-
Arveg.

Kat o1ig duo mepittwoelg Baoikd poAo
naifel To péyebog kal To oxAUaA ToU e-
EapTruartog kabwg Kat n andéotacr Tou
and Tov alednmmpa.

6.2.2.6. HAekTpopnxavikég aiodnti-
PAG YPAUHIKNAG HETATOMIONG

OL enaywywol kat xwpntikol aodnm-
peg AettoupyoUv IKAVOTIOINTIKA, &Tav 1
anéotaon PeTagu aiobntripa kat eEap-
muatog eival pukpdtepn and duo wg

Tpla ekatootd. To kupldtepo SuwGg
HeloVEKTNA Toug eival 6Tt dev urnopouv
va UETPNIOOUV TO UEYEDOG TNG YPAWML
KNG HeTatdriong aAAd anAwg va To avi-
xveuoouv. Yrnidpyouv BERaia MOMEQ e-
QapuoyEég oTig omnoleg eival anapaitnn
KaL N HETPNON NG YPOAMUKAG HeTaTorL-
ong evdg eEaptiuarog, donwg eivat yua
napddelypa n CUpTieon Twv apopTIoEP
oto oUotnua Tng evepyng avdptnong
He HIKpoUTIOAOYLOTY).

2TIG TIEPUTIWOELG QUTEG XPNOLoToloU-
vTal eBIKol NAEKTPOUNXavIKOl alodnTr-
PEG YPAMMIKNG HETATATIONG, TIOU Paivo-
vTal oTo oxrjua 6.32.

H apxi Aeiroupyiag twv aiodnmipwv
autwv eival dla pe v apxn Aettoupyi-
ag Twv UeETaoxnMatioTwy, dnAadn eivat
TO YVWOTO PAVOUEVO TNG NAEKTPOMA-
YVNTIKNG enaywyng. Emedr) pdhota
TPOKelTal yia PeTABANTO PeTaoXNUATL-
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Zxnipa 6.32: HAexktpounxavikol aio0ntipes yoauuIKniG NETATOMOoNG.

otn, Tou PeTpdel T dlagopd Tng ena-
y6uevng tdong oe duo éuola deutepeu-
OVTA KUKAWOMATA, 0 aiodntipag autdq
elval yvwotdg e v ovopaoia ypappi-
KOG pETABANTOG S1aPOPIKOG pETAOYN-
HaTIOTAG.

2tV ouacia mpdkerral yia duo SUOoLoUG
HETAOXNMATIOTEG TIOU €XOUV KOO TIPW-
Tevov KUKAwAa Kat éuola deutepelovta
aM\G pe avtiotpogn ieplEMEN. O rupn)-
vag TWV HETAOYNMATIOTWV €Xel duvatd-
TNTA YPAWLKNG Kivnong kat eivat ouvde-

MpwTtelov
mnvio

Aeutepelovta
mnvia

Metakivoupevog
nuprvag

MayvnTikry
por

Vout = keD

i

2xnipa 6.33: I'oaupikoe petafAntog Silapopikoe HETAOXNIATIOTAC.




Oelévog e TO €EAPTNUA, TN YPAULLKN
petatdrion Tou omoiou BEAoUpE va pe-
TPriooupE, dnwg deixvel TO oxipa 6.33.
‘Otav o aledntipag npepel, ol enaydue-
veg Tdoelg ota deutepelovta mnvia ei-
val (oeq kaL avtibeteg, Tou onpaivel OTL
n é€odog tdong Vout = 0. Otav T0 €&-
Edpmua petatortieTal, petakivel Kkat
TOV KIvNTS Tuprjva TOU PETAOXNMATIOTH,
e arotéAeopa va endyovral ota deute-
pevovta mnvia avépoleg TAoelg, AOyw
avépolag Hayvnrikig pong o autd.
2V neplmrwon autn n téon e€ddou &l
vat avédhoyn mpog Tn peraroron D:
Vout = K e D.

O ypapukdg HeTafANTOG dlapOpPIKOG
peTaoxnuatiom|q eival evepydg aiodn-
TAPAG Un eMaQrg, pe avaloyikr] 5050
Tdong kat eival WBlaitepa avBekTiKdg Ot
eplBANov e dovrioelg, UPnAEG Bep-
Mokpaoieg kat Atyootr} kaBapidtnta. ‘E-
va AA\O onuavTikd TAEoVEKTNA Tou &f-
val 4t uropel va petprioet éxt Pévo To
péyeBog, al\d kal v karedbuvon g
HETATOTONG e KPITrpLo TN BeTIKN 1] ap-
vNTIK] dlapopd pdong peta&l Twv duo
Tdoswv Twv onudtwy eloédou Vin Kal &-
£b6d0ou Vout.

6.3. AioOntnpec Oepporpaociac
Kal Imeong

6.3.1. AiIoOnTHpECQ OepUoKpagiag

O podAog Twv aodnmipwy Bepuokpact-
ag eival va petpouv pe akpifela t Bep-
Mokpaoia uypwv 1 agpiwv oe dldpopa
OUCTHLATA TOU QUTOKLVATOU KAl va ava-
QEPOUV TA AMOTEAEOUATA TWV UETPY|OE-
WV OTO MIKPOUTOAOYLOTH, yla va KAveL
TIC KaTtAMnAeg puBuioelg. O €Aeyxoqg

AloOntripeg

g Bepuokpaciag ota didpopa ouoTh-
pata yivetal Slapkwg kat emBAAAeTal, €-
nedr| évag kpuog Kvntipag anattel et-
JIkEG pubuioelg yla Tnv ekkivnom Kat Aet-
Toupyia Tou.

ErumAéov, n uPnAn Beppokpacia peta-
BAN\EL TNV TUKVATNTA UYPWVY Kal agpiwv
aMdalovtag kupilwg ) cuotaon Kat Tie-
on Tou uelypatog kauaipou - agpa, evw
napdMnia anotelel KPLITNPLO NG Oua-
MG Aettoupyiag evég Kwvntrpa Kat gv-
delfn tTou popTiou Tou (UETaPEPOSHEVO
Bdpog, avripopog). TEAog N UPnAN| Bep-
Hokpaoia amotehel TOo onua kvduvou
yla enepxoueveq PAAReQ amd SLAOTOAEG
eEapmuaTwv Adyw umepBEpavong Kat
yla v Unapén ouvenkwv mapaywynsg
BAaBepwv Kauoaepiwv (Bepuokpaaia
kauong oAU peyalutepn and 1300°C).
Tautdxpova, eival To onua evepyornoin-
oNgG TWV CUCTNUATWV YUENG TOU KvnTh)-
PA KAl TOU CUOTNIATOG ouvayepoU yia
Tov 0dNyd TOU OXAUATOG, TIOU TIPETIEL VA
KAvel QUEoWG KATOLEG EVEPYELEG.

O1 BacIKéG epapUOYES TwV aiodnTH-

pwv Bepuokpaciag og uypd eivar:

e H pérpnon g Bepuokpaciag tou
WukTIKoU uypoU Tou KIVNTAPA, OTwG
Qaiveralr oto oxrpa 6.34, Ye okormo
TOV EUMAOUTIONO TOU Helylatog Kau-
oluou - agépa atov kpUo KivnTrpa Kat
TNV evePyoroinon ToU CUOTHHATOG
avakukhopopiag kauocaepiwv otov
uUnEPBEPO KIVNTAPA, TIPOKELUEVOU
va yivel peiwon tTwv pinwv o&eldiwv
Tou adwtou NOx.

AkOuUN n Bepuokpaaia Tou YPUKTIKOU
uypouU elvar kpurrjplo puBong tou
Xpoviouou, agou araiteital nporo-
pela avapAeing (Betikd apdvg) otov
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Jxnipa 6.34: Aiobntipac Bepuokpaoiag wu-
KTIKOU UypouU kivntripa. H 6on tou noikidAel
avdAoya pe th oxediaon, Iou KAvel o kabe
KATAOKEUAOTHG.

kpUo Kivntrpa Kat oTadlakr| peiwom
TOUu kKaBWG O Kwnmpag TANoLadel
TNV Kavovikry Bepuokpacia, evw na-
PAMNAQ eival KPITHPLO Kal yla TV -
vepyoroinon Twv avepothpwv Yu-
&ng.

® H pérpnon tng Beppokpaciag kauoi-
Hou, e okomd n puUBuion TOAWV
MapauETpwy, mou apopoulv atn ou-
otaon kat otn dldpkela Yekaouou
TOU Kauaipou petyparog.

e H pérpnon g Bepuokpaciag g
BaABoAivng oe nAekTpovikd KIBWOTIA
TAXUTATWV, e OKOmO TNV anodoTiko-
Tepn Aettoupyia kat v mPOANYN
@Bopwv amnd unepPOPTION TOU CU-
OTAUATOG HeTAdooNGg kivnong.

O1 BacikéG epapuoyés Twv aiolnri-

pwv Bepuokpaociag os agpia civai:

® n uétpnon Tng Bepuokpaciag Tou el-
oepXOUEVOU a€pa OTNV TIOAATAN EL-
oaywyn, énwg ¢aivetal oto oxrjua
6.35, e okomd ) pUBIoN TNG I0gd-
TNTAG TOU AnMATOUREVOU a€Pa yia
dlatpnon Twv OTPOPWY Tou KpUou
Kinmpa oto pehavti, Tn B€puavon
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Jxnipa 6.35: Aibntripag Bepliokpaciac

£10€0X0LEVOU Agpa OTNV noAAamin eioayw-

yni. Zuvnibwg Bpiokeral auéowg HETA Qrid TO

QIATPO agpa oTov agpaywyd, mou odnyel a-

116 10 QIATPO agpa ornv moAAamin eiocaywyn.

H

TOU £l0EPXOEVOU QEPT KAL YEVIKA TN
BeAtiwon Tng ouumepLpopdg TOU
KpUoU KivnTripa.

n uétpnon Ing Bepuokpaciag Twv
kauoaepiwv, pe okomd Tn pubdpion
MapauETpwy, mou apopolv otn ou-
otaon kat otn dldpkela Yekaouou
Tou Kauaipou pelyparog. 2Inv mepi-
mTwon Unapéng ouoTraTtog evioyu-
ong NG LoxUog Tou Kvntripa (turbo),
n Bepuokpacia Twv kauoagpiwv nai-
Cel 1dlaiTepo pOAo, apou Ta KaUoag-
pta eivat n kwnpta duvaun Tng ou-
prileong tou aépa kat n otabepn)
Bepokpacia Toug eival KPLITAPLo TNG
OMaNAG Aettoupyiag autol Tou oOu-
OTAUATOG.

H pétrpnon g Bepuokpaciag mepl-
BAN\OVTOG KAl TOU a€pa OTO XWPEO
Twv emBatwy, pe okormo T pubuon
TOU OUOTNATOG KALLATIOUOU.

10éa pétpnong Ing Oepuokpaciag

OTIG TIEPLOOOTEPEG TIEPUTTWOELG, OoTnPEl-
Cetal 0N PeTaBoAA TNG TWAG [ag avti-
oTaong he v alhayr) g Bepuokpaci-
ag. ‘Etot, ané ta ddpopa eidn aodnm-



pwv Bepuokpaaciag, To EMKPATESTEPO
elval To yvwotd 6gppioTop. ‘Eva d\\o
eldog aiodnmipa Bepuokpaciag sival o
S1pgeTaAAIKGG SIaKOTITNG.

6.3.1.1. To OeppioTop

To Bepuiotop eival pa Bepuikr| avriota-
on, mou aM\dlel T avdAoya pe T
Bepuokpacia Tou mepPBAMovtog. H -
ddTNTd Tou autry arotelel TV apxn
AeiToupyiag Twv awodntipwv Beppo-
Kpaoiag yia uypd kat ya aépla. e avti-
Beom pe TIQ METANKEG avTIOTAOELG, N
TN Twv oroiwv au&dvetal pe Tnv avén-
on tng Beppokpaciag, n avriotaon evég
BeppioTop pewwveral pe Tnv avénon Ing
Beppokpaciag, énwg delxvel To OxAUA
6.36.

"Etol Aéue OTL To BeppioTop €xel apvnTi-
k6 ouvteleor Oeppokpaciag (NTC,
Negative Temperature Coefficient), rou
opeileTal OTA KEPAWIKA NuAywyd UAL-
Kd, and Ta oroia eival KATaoKEUACEVO.

AloOntripeg

To Beppiotop €xel emkpaATrOel OTIG &-
Qapuoyég aiodnmpwv Bepuokpaciag,
yiati eivat o eOnveo and Tig HETAMIKEG
avtiotdoelg, €xel dekamAdola eualotn-
ola kal IkavoronTikd Xpdvo avtidpaong
OTIG HETABOAEG TNG Bepuokpaoiag.

H mpwtoyewr|q petaBolr g avrtiota-
ong Tou BeppioTop pe TNV aAayr NG
Beppokpaciag avixveletal pe tn Bon-
Bela evég dlapétn 1dong, dnwg ¢alve-
TaL oto mapakdtw oxnua 6.37. Eival 6-
Hwg duvatd va xpnoitoromBei katl Ku-
kK\wpa yépupag Wheatstone. Me Ttov
TpéIo autd napdyetal éva deutepoye-
vég onfua Ttdong, mou eivar avdloyo
TPOg TN Bepuokpacia.

O awobntmpag Bepuiotop elodyetal ou-
VABwg péoa oto uypd 1} TO agplo
Beppokpacia Tou omoiou Béhouue va
petprjooupe. To HeTaMKS Tou TiePiBAN-
pa Tov mpootatelel and dlAPopeg ave-
meuunteg emdpdoelg Tou TEPBAANO-
VTOG (KTumrpata, Xnuikn enidpaon
K.A). O dlapéng tdong TpoPodoTeil-

R (KQ)

40
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10

-30 <15 0 20 40 60 80 100 120 8°C

Jxnipa 6.36: XapaxtnploTiki kaumuAn avriotaong 6epliorop.
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Jxnipa 6.37: Aiobntipag Bepuiotop oe ouvduaoud 1€ diaipETn TAdong.

TalL Ye otaBepd Suvapikd Kat e T YeTa-
BoAr} Tng Bepuokpaciag o evepydg au-
160G alobnmpag enagng napdyel €va a-
vaAoykd orjua Tdong.

To oxnua kat To péyeboq Twv algdntj-
pwv Beppokpaciag pe BepuioTtop e€ap-
Tétal and 1o &ldog NG epapuoyng, 6-
nwg @aiveral kat oto oxiua 6.38. Ot at-
obnmpeg autol €xouv TOAU peydAn
dldpkela {wng Kat Aettoupyoulv og TUTIL-
K€G TIWEG Beppokpaaiag amd - 40 péxpl
+150 °C.

6.3.1.2. O JIYeTaAAIKOG SIAKOTITNG
(6eppooTdTng)

‘O\a 1a péralha étav Beppavbouy, dla-
otéN\ovTal Kal empnkuvovtal he dlapo-
peTIkd Sduwg TPJdMo To Kabéva. MNa na-
pddetyua, o xaAkég (Cu) kat o Peuddp-
Yupog (Zn) étav BepuavBoulyv, dlAoTEN-
Aovtal oAU neploadtepo and 1o oidn-
po (Fe). H dagpopetiki autr) dlactoAr
Twv PeETAMNwv arotelel v apxnf Ael-
ToupYiag Tou OJWWETAAIKOU JLaKATTT,
nou elval yvwotdg kal wg 6epuooTAaTnG.

Jxnipa 6.38: Aiobntiipag Bepliokpaciac WUKTIKOU Uypoy KIVATHEA Kal aiofnTtipac

Bepliokpaciac kavoagpiov.
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5V z z
2rjua Taong
eE6dou

Cu |

30 '~
Meilwon AUEnon
Beppokpaociag Beppokpaociag

Zxripa 6.39: Pubuiduevog Sipetadrikde Siakomrng o1dioou - XaAkou.

"Evag T€tolog JLakATTINgG anoteAeiTal o
1é duo eAdopata SLAPOPETIKWY ETAN-
Awv Tou elval evwuéva, énwg delxvel To
oxrjua 6.39.

‘Otav BepupavBouv ta ehdopara, 1o oU-
OTNUA KAWITETAL P0G TO PEPOG TOU €&
Adouarog mou €xel T Mkpdtepn dla-
OTONA, evid ouppaivel akplBwG To avti-
Beto, étav YuEouue ta duo ehdopara.
"ETOoL dnuloupyeital pa enagr| mou avol-
yokAelvel autdépata, avdhoya pe v
Bepuokpacia. O JSueTalikdg Slako-

Zxripa 6.40: Osppootdreg and wuyeio
autoxivitou. H dipetalixkn emagrn oto e0w-
TEPIKO TOU MEPIBANIATOC XoNOoIIoNoIETAl
yia TOV EAEYX0 TOU KUKAWUATOCG

TV QVELIOTAPWV WUENG.

NG 1y BeppooTdrtng eival €vag evepyog
aonTipag eNagnq yla n YETpnon g
Beppokpaciag. Tpopodoteital and uia
otabepr] Tmyn tdong kai divel éva Yn-
QLaKd onpua tdong e€ddou, Tou eEapTtd-
Taw and 1 Bepuokpacia Twv duo ela-
OMATWV.

6.3.2. AiIoONTHpEG TiEGNG

Mieon elval n dUvaun Tou aokeital otn
povdda kABe empavelag. 2ty nepimw-
on Ing arpdéopalpag, n mieon mou a-
okeftal oTig empdveleg AWV TWV CWUA-
TWV AéyeTal aTHOOPAIPIKA TTieon Kal o-
eelletal o1o BApog Tou aépa TG atud-
opapag. H mieon eivar pa kwvnmpla
duvaun kat Aettoupyel, onwg akpPwg
Aettoupyel n Tdon oe éva nAekTplkd KU-
kK\wpa. O péhog Twv aodntipwv Tile-
ong eivat va petpouv e akpifela v -
eon agplwv Kal uypwv oe dldpopa ou-
OTAUATA TOU QAUTOKLVATOU, Ylati Xwpiq
nieon n kivnon Twv aepiwv kal Twv u-
YPWV oTa guoTrata autd 6a rjtav adu-
vam.

2V atpdopaipa, kdbe otAn evdg Te-
TpaywvikoU ekatrooTtoU agpa OTtnv erl-

W 137



@dvela g BAAaC0ag KAl O KAVOVIKEQ
KAIPIKEG OUVONKeG aokel mieon pag a-
TuéoQapag (1 Atm = 1,033 Kg/cm?2 =
14,7 psi). H nfeon épwg aut eAattwve-
TaL pe v avénon tou UYoug. ‘Etol ot
ugdueTpo 2000 m n tiieon eival péAIg To
0,8 TNG KAVOVIKNG QATHOCPALPLIKAG Tiie-
ong. Kdbe mnieon pkpdtepn and v a-
THOO®ALPIKA OvOlAZeTalL UTToTieon.

OI KUPIOTEPES EPAPUOYESG TwV aIoOn-

THpwv mieong og aépia givai:

® 1 LETPNON NG urorieongq () TNg aroé-
AUTNG iieong) Tou eloepxdpevou ag-
pa OTnv TMOAMAMAY elgaywyr, Onwg
Qaivetral oto oxripa 6.41. OL 1o oA~
Aol KivnTripeg AettoupyoUV e PUOILKY)
eloaywyr] aépa, dnAadrj ol KUASPOL
veulouv pe aépa e ) Borbela g
ATHOCQPAIPIKNG Tileong. H urmorieon
elval €vdel€n yla To goptio KaL My -
oxU Tou Kvntrpa, apou [IKET) UTtoTTi-
ean onuaivel 4Tt untdpxel apkeTog a-
épag kat €rot eival duvard va kata-
vahwBel To oAU kadoo yla apa-
ywyny oxtog. H mAnpogopia aum
Xpnowlomnoletat yla va pubuiotel n
nieon oto ouoTnua dlavoung Kauoti-

Zxripa 6.41: Métpnon andAutng meong otnv
noAdamin eicaywyn agpa.
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HOU Kal O XPOVIOUOG TNG avAPAEENG.

® N HETPNON TG BAPOUETPKNG TiiEoNg
NG aTUéoPaALPaAg, € OKOTIO TOV UTIO-
AOYLOUO TOU UPOUETPOU Kivnong Kat
TN CUMNMAYiPWON TNG anWAeLag LoxU-
oG and TN HEIWUEVN eloaywyr agpa
ASYyw TG umorieong.

® 1 avixveuon Twv KTurmudTwv and Ka-
Kl avApAegn (rpoavdpAe&n 1) auta-
VAPAEEN), e OKkOTO TN PUBLILON ToU
Xpoviopou g avapAeEng.

® 1 pérpnon Ing nieong Twv kKaucaepi-
wV, He oKomo Tn pUBWLoN ToU cuoTY)-
HaTog avakukhogpopiag kauoaegpiwv.

® 1 HETPNOMN NG UTIEPCUTEONG OTNV
MoA\an\f eloaywyn Kat g rieong
Twv kKauoaepiwv, e okord Tn pUBL-
on Tou cuotuarog turbo , dnAadn
TOU CUCTAUATOG evioxuong Tng Loxu-
0G TOU KWNTrpa.

® 1 P€tpnon NG Mieong Twv ATy O
deEauevn) kauaipou, e okomd ) e-
ktévwon g mieong Twv avabuud-
OEWV TOU KAUG{UOU.

® 1 LETPNON NG THiEONG TWV EAACTIKWV,
yla TNV acpdAela TnG odrjynong.

Ol KUPIOTEPES EPAPUOYES TWV aIoON-

THPWV mmicong oc uypd civai:

® 1 p€tpnon g Tieong Tou Kauaipou,
e OKOTO TOV UTIOAOYLOMS TNG anat-
ToUpEVNG TIOOGTNTAG KAUTiou OTo
clotnua €yxuong kauoiuou (injec-
tion), kal TN dlatmpnon Tng otabepnig
Ti{eong TOU CUCTAKATOG HE TNV EVEP-
yortoinon tg aviAlag kauaipou.

® n pé€rpnon g riieong Aadou oe dd-
Popa udpaulikd cuctripata, Onwg To
clomua tou udpaulikol TiovIoU,
TOU NAekTpoVvIKoU KIBwTioU Twv Taxu-
Ty, TNG kivnong oe T€ooepiqg TPO-



‘EpBoAo avtAiag Aadlou

Kevtplkdg
d&govag
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AEovag e
HETAdIB0-
pevn kivnon
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Zxripa 6.42: H mieon efval arnapaitntn yia
tnv udpaulikn Zevén advwv.

XoUg (4WD) kAT, pe okomod Tov €Aey-
X0 NG udpauAkig JelEng yia T Me-
Tddoon g kivnong oe d&oveg, Onwg
¢aiveral oto napakdTw oxrjua 6.42.

® 1 LETPNON NG Tieong TWV UYpWV oTd
PPEva, Pe OKOTIO ToV EAEYXO KAL TN
pubuion Tng Tédnong oTo PpPevdpl-
opa pe avtioAiodnon (ABS).

® 1 UETPNON TNG TiEoNQ TWV UYPWV OTO
ouotnua avdptnong, e okomd tov

AloOntripeg

€\eyxo Kat TN pUBLOT TOU OUCTAUG-

TOG evepyng avdpTnong.
>e TIPAKTIKEG EPAPOYEG XPNOLLoToLoU-
vtat dldgpopot TUroL alodntpwv mieong.
Ané autoulgq emkpatgotepol eival ot me-
TonAekTpikoi aoBNTAPEG, evwd TIOMNAEQ
POPES XPNOYLOTIOOUVTAL KAl AloONTAPES
meloavTioTaong, ou AEyovtal Kal eril-
MNKUVOLOUETPA 1) OKOUN Kal XwenTiKoi
aodnmMPeg. Ektdg and Toug alodnmpeq
nileong undpxouv Kat SIOKOTTEG Tiieong,
Tiou avotyokAelvouv pe enagr avdloya
pe Tnv aokoUpevn ¢’ autoug mieon.

6.3.2.1. MielonAekTpik6g aiodNTAPAg
mieong

Ti elval To meTONAEKTPIKO PaAIVOHEVO:
Optopévol puotkol al\d kat oMol Te-
xvntol kepapukol kpuotalot étav Tile-
oTolv, €xouv Tnv KavotnTa va ava-
rtUooouv Tdon ota dkpa toug. H tdon
autr] opelleTal OTN OUYKEVTPWOT POp-
Tiwv,mou dnpoupyeitar and v napa-
MOPPWOT TOU KPUOTAANKOU TOUG TIAEY-

AN K

‘.r :..r'
C & > C
C
& -
Cre Lo ez

G ¢

Jxnipa 6.43: ‘Otav napaiop@wdel To MAEYIA UEPIKWOV TEXVNTWOV KTUOTAAAWY, avantiooeTal

melonAexTpikn tdon.
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Metalka
A€plo 1} uypod nAekTpddla
uné nigon —_—
— e /ﬁm
7 ",
Kepahn Kepapkol
aobntipa SaktUALoL =- ¥ Avahoyikn
€£0d0G Tdong
|E

Zxripa 6.44: IlieZonAekT pIKGS aioONTHEAG MEONS KEOAUIKWOV SAKTUAWY.

patog, dnwg gaivetal gto oxnua 6.43.
H napapdpewon autr cuppaivel pe v
epappoyn mieong mdvw ota UNKA, evw
TO Qawodpevo Aéyetal TECONAEKTPIKO
kat artoteAel TNV apxni Aeiroupyiag tou
ruedonAekTpikoU alodntipa mieong.

‘Evag mefonAektpikdg aobntrpag rie-
ong amnd TexvnTouq KePAUKOUG KPu-
OTAN\OUG PaiveTal OTO TIAPAKATW OXN-
pa 6.44. Eival évag nmabntikdg aiodnt-
pag enagnig Ue avaloyikn €€0do Tdong.
AroteAeital and kepapkoluq OAKTUAL-
0UG Kal HETAAIKA NAEKTPASIA KATANAN-

Aa ouvdedepéva. H kepalr) Tou alodn-
mpa méletal aneubeiag and To uypd N
TO aéplo, TNV Ttieon Tou omnoiou BEAoupe
va HETProoUE Kat peTadidel Tnv rieon
autr] otoug dakTuAioug. Me Tov TpdTo
autd napdyetal éva onfpa Tdong e&6-
dou, Tou eival avdhoyo Tpog Tnyv tieon
TIoU aokeital mavw otV KEPAAT) Tou al-
obnmpa. Ol KATaoKeuaoTég €xouv on-
Hepa va mapouctdoouy pia PeydAn mot-
KAa and tiefonAekTplkoUg alodnTrpeg
niieong. Mepikol and autoug @aivovral
OTO OXAa 6.45.

Jxnipa 6.45: idgopa €1n melonAexTpikdv aiobnThiewv meong.
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OL rueConAextpikol aioBntripeg mieong
napouotdlouv dUO ONUAvVTIKA Elove-
ktuata. H Beppokpaoia Aertoupyiag
Toug dev Eemepvd Touq 540 oC. 'Etol O¢
EPAPUOYEG, TOU arartolv uwnAdtepn
Beplokpaoia Aettoupyiag, énwg yla na-
PAdetya n Pétpnon mieong oTa Kauoa-
€pla, xpetdlovrat katr KatdAAnAn Yuen.
AKOUN, AOyw TNG KATAOKEUNG Toug dev
MIopoUv va ETPTIO0UV OTATIKEG TILE-
oelg, Onwg yla Mapddelyya Tn Hoviun
BapopeTpIkn Tiieon al\d petpolv pévo
OlOPKWG evaANaoOoduevVeG OUVAULKEQ
TUECELG.

6.3.2.2. AiloOnTRpag mieong pe meloa-
vTioTaon (EMmMPnNKUVoIOHETPO)

Mepikd idn melokpUOTANWY XPNOLUO-
nolouvtal yla Tnv kataokeur meoavri-
ordoswyv, dnAadn avtliotdoswv TwWvV o-
noiwv n T JeTaBAN\eTaL Le TNV Tiieon
kat v napapdppwon Toug. H miedoa-
vtiotaon otepewvetal MAVW O A [EW-
Bpdvn, Tou eival ouvrBwG KATAOKEUA-
opévn and Aemtd QUANO avoEeidwTtou
xAAhuBa. H pepppdvn aut médetal a-

AloOntripeg

neubeiag and 1o uypd 1) To a€plo, TNV
nieon Tou oroiou B€Aoupe va pETPN-
coupe. Me Tov TPOMo autd n ruedoavti-
OTAOT) EMUNKUVETAL, YU AUTS KAl TIOANEQ
QOPEG 0 aloOnNTpag autdg Aéyetal Kat
EMIPNKUVOIOUETPO.

Emedn n petaBolry onv T pag Té-
Tolag avtiotaong eival mdpa oAU -
K1}, XPnotuoroleTal otn ouvéxela €va
kKUKAwpa Yépupag Wheatstone yia v
napaywyn evég deutepoyevouqg orua-
TOG TAONG, Onwg ¢alverar oTo oXMua
6.46. Anuoupyeital €tol évag evepyog
alodnmpag enagrg, pe €€odo tdong a-
vaAoyn mpog TNV aokoUpevn Tiieon oTov
alodnmpa. H tdon autd agou evioxu-
Bel, evnuepwvel TO UIKPOUTOAOYLOTY YLa
v Tiieon nou aokel To uypod 1} To agplo
ndvw ot Pepppdvn Tou aledntripa.
2710 OXHa 6.47 aivetal évag alodnti-
pag Tieong pe mueloavtiotaon kal n
HepuBpdavn amd avoeidwto xdAhuBa, nd-
VW OTnVv oroila oTepewvovTal Ol KO-
oKkoTikEG Tiie(oavtiotdoelg. ‘Evag Té-
TOlOG awoBnmpag uropel va PeTprioel
Kal oTaTikéq méoelg, énwg eivat n Bapo-

-
NIEzH

MeCoavtioTaon

5V

Zixripa 6.46: Aiobntipag medoavriotaong o€ ouvouaoud LIE YEQUEA.

N 141



Enagpég
" ouvdeong

_— MepBpavn

.. EEwTepIkég
ruegoavtioTdoelq

___Eowtepikég
ruegoavtiotdoelq

Zxnipa 6.47: Aiobntripag mieong pe meloavriotaon (EMUNKUVOICUET0).

HeTPLKN, Aettoupyel duwg pe aflomotia
oe Oepuokpaocieg amd - 40 péxpL
+125°C.

6.3.2.3. XwpnTIK6G aiobnTripag mieong
MoMEg popéq amartteital n perpnon mi-
eong ndvw oe TeploTpePOeva eEapth-
pata agévwv, onwg eival yia mapddety-
pa n rileon Twv EAACTIKWY eVOG AUTOKI-
viiTou, aAAd eivatl SUokoAo va petadoBel
TO ofua AOyw NG MEPLOTPOPNG. TNV
neplmtwon autr xpnolomoleital évag
arnAdg XwPENTIKOG TEPLOTPEPOUEVOG Al

obntmipag, onwg deixvel To oxua 6.48.
Auo peTaMikd JakTuAidla, ToU TEPL-
oTpépovtal To éva uéaa oto dA\o, aro-
TeAoUv TOUG OMAOUOUG evOG TIUKVWTT)
CelEng. 'Evag pkpodlakdmng rieong,
Tiou evepyoroleitat and v Tieon Tou -
AQOTIKOU, HETATPETEL TO XWPNTIKO POp-
Tio (ue kavovikn Tieon) oe WLKO - XwpPEn-
TIKS popTio (dtav n mieon eival kdtw o-
né v erurpenduevn). H (el&n yivetal
XWPENTIKAE, Xwpeig TPIREG Kal KAAWSIA Kal
TO €id0g TOoUu CUVOAIKOU PopTiou eival To
KPIMPLo yla Tnv Tieon Tou elaotikou
KaL TNV acg®alr odrjynon Tou oxXrHatog.

Ce

Mn meplotpepduevog

onAopdg (d&ovag)

Mpog
MikpoUroAoylot) E———

-

-y

Meplotpepdevoqg omAOPOG
TIUKVWTT) {eUENG (tpoxdq)
-

1<

/ —a>

Alakdring nieong

Zixripa 6.48: AioOntripag mieong eAQOTIKGWY QUTOKIVITOU.
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6.4. ia@opol dAAol tumnol
aicntnpwv

Ol KaTaoKEUAOTEG TwV OUYXPOVWY au-
TOKIWVATWY €XOUV TIPOXWPENOEL OToV §-
AeyXo oxeddv OAWV TWV AEITOUPYLWV
TOU QUTOKIVITOU amd TOuG HIKPOUTIOAO-
YIOTEG, Yla va TIETUXOUV OIKOVOia Kau-
olpou pe mapdAAnAn dampnon mg -
oxUog kivnong, tnv acpdAela, TG ave-
oelg Kal Tnv a&loriotia otnv odrjynon,
xwpig va Eexvouv BéRaia kal Tnv mpo-
otacia Tou mepAAovTog and Ta emnl-
kivduva kaucaépla. Na 1o okond autd
€xouv Kataokeudoel eldlkolg TUMoug
awgbntmipwy, mou eival arapaitnTol ya
TNV anoKAELOTIKY AetToupyia Twv ouoTn-
MATWV auTwv.

T€roio1 TUMOI alI06NTAPWY givai:

® 0 awbnmpag ouydvou oTa Kauoag-
pla ) algbnmpag Aquda ().

® 0 aobnpag porg KAalag Tou eloep-
XOuevou aépa.

Aloontipeg

® 0 aobnmpag KTunmiuatog and ektod-
VoM 1] TIPOAVAPAEEN.

® 0 alodnmMpag erutdyuvong 1 empBpd-
duvong TOU OXNUATOG.

® oL AoONTipPEG TWV CUCTNUATWY ava-
YVWPLONG Kal guvayeppou.

® 0 aodnmpag Tdong g pnatapiag
TOU OXN|LATOG.

6.4.1. AiloOnTipag ofuyovou n
aigOnTipag Aduda (A)

‘Onwg kd&be UK avtidpaon, €tol kal
n téAela kavon Tou pelypatog kauoiuou
- aépa anattel andAuta otabepeég ava-
Aoyieq kauoipou kat aépa. H katd Bé-
pog avaloyia Tou pelyparog kalong wg
TPOG TNV 1AV 1] onwg Aéyetal oTol-
XEOUETPIKN avahoyia, kaBopiletal and
T0 Adyo Aduda (N).

H avixveuon ofuydévou ota kauoagpla
arotelel kpumplo ya tn olotaon Tou
pelypatog kat T owotd kadomn Tou
oToug KUAivdpoug, apou umap&n o&u-

LTOIXEIOMETPIKH 'H
IAANIKH ANAAOTIA :

IKg kovoipov arotel 14,7 Kg agpa

IMpootdopevos aépog

OeopnNTIKd aruToDpEvoS

Mapodetypoto perypatoy :

16.3 DOTOXO
= =1]1>1 MIITMA

14,7

14,7 IAANIKO
2= R =1 MITMA

14.7

13,2 [MAOYZIO
= =0,9<1 MITMA

14.7
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yovou ota Kauoaépla onpaivel pTwyo
peiypa (neploodtepog agpag kat o&u-
YOvo kat Aydtepo Kaugollo), evw TIAA-
png amougia o§uydévou onuaivel MAou-
olo peiypa (neploodtepo kauallo Kat
Aydtepog agpag).

Mvetal Aomdv €vag dlapknig aywvag ya
™ dlampnon g Wavikng avaloyiag
Tou Kauoipou pelypatog. O péAog tou
adntmipa ofuydvou OTov aywva autd
elval va peTpd ouvexwg TNV TMEPLEKTIKO-
mra Twv Kauoaepiwv oe ofuydvo, ue
okord va dlopbwvetal and To WKPoU-
ToAoylot KdBe popd n avahoyia tou
MelyHaTog, OTOXEUOVTAG TN OTOLXELO}E-
TPIKY avaloyia.

H apxn Aeiroupyiag Tou awobntpa o-
Euydvou eival (dla pe Tnv apxn Aettoup-

viag Twv cucowpeutwy, dnNAadr| opeile-
Tal otV mMOAwon KAmowwv NAeKTPOd{wv.
‘Etol 0 algOnmpag Aduda mou paivetat
oTo oxAipa 6.49, Aettoupyel, onwg pa
K" 1BLéPop@n urarapia.

Aroteleltal and duo nAektpddla oToy-
ywdoug nAativag (Pt) kat €xel oa
oteped (ENpd) nAekTpoAUTn éva oTpw-
pa dlo&ediou Tou gpkoviou (ZrO,). To
eEwTePKS NAeKTPAODIO, TIOU EPXETAL OF
ENMAYN] e Ta Kauoagpla dLapEoou EYKO-
MWV Tou KaAUppatog, mpootareleTal
MNXavikA Kat pe éva oTpwpa TIopwdoug
kepauikoU. To eowTteplkd nAekTPOdLl0
gpxetal mavra oe enagn Ue Tov kabapd
aTpooPalpIKS agpa.

‘Etot dnpoupyeital n €€ng oelpd and a-
ywyoug :

HAektpddla
n\ativag

onn
€l0650U

Eykoméq
€l00d0u

aépa

OepUavTIKN Tou {ipkoviou ZrO,
avtiotaon
o: CO, CO,
’ NOx, HC
Kauoaépla

HAektpoAUTng dlo&eldiou

Zxnipa 6.49: Aiobntripag o&uydvou 1 aiobntripag Aduda (A).
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Aloontipeg

E——
NAEKTPOGLD NAEKTPOOLO
+ -
| 05 aTpocQupag | Pt | ZrOs Pt | 0> kavoaspioy ]

0=250°C 0, =20

‘Otav n mAativa BepuavBel oe Beppo-
kpaoia peyalltepn and 250 °C, dpd
oav KaTtoAUTNG Kal PETATPEMNEL TO OEU-
yovo O, og 1évta oguydvou 20--. Av To
pelfypa eivar otwyxd, téte undpxel ofu-
yOvo ota Kauoagpla kat n oepd ayw-
YWV eival ouppeTpLkn, omdte dev undp-
Xel MéAwon Twv nAekTpodinv Kat n Tdon
peTa&U Twv nAektpodiwv eival pikpn,
™G Td&ng twv 50 mV. Otav dpwg T0
petypa eival mAouato, dev undpxel o&u-
yovo ota Kauoagpla kat n oepd ayw-
YWV yivetal agUppeTpn, ondte undpyel
OAWON TwV NAEKTPOSIWV Kat n tdon pe-
Ta&U Toug eival peydAn, g TdENg Twv
900 mV.

Enopévwg o alobntpag o&uydvou
elval évag NAeKTPOXNUIKAG AAAA pn &-
vepydqg alodntipag enagr|q Le YneLlakn

0=250°C 0, =20~

€€0d0 Tdong, dnwg eaivetal oto mapa-
kdtw oxnua 6.50.

lNa tn Asiroupyia Tou aiodnTipa Adu-

da npémei va yvwpiloupe Ta €&ng:

® 0 awobnmipag Tonobeteltal cuvBwg
oTnv TOA\anAr e€aywyn Tpwv and
TOV KATaAUTN Tou ouothiuarog e€o-
dou Twv Kauoaepiwv.

® 0 Xpdévog POPTIONG Kal EKPOPTIONQ
Tou eival NG Td&NG Twv 30 ms, €101 0
alodnmpag autdq sival KatdAAnAog
yla avddpaon oe éva cUoTnua KAEl-
otou Bpoyxou, Tpokelévou va i-
vouv dueca OAeG ol SLOPOBWTIKEG &-
VEPYELEQ, TIOU artatTouvTal.

e MéxpL T Bepuokpacia Twv 250 °C, n
mAativa dev €xel KATaAUTIKY dpdom).

i ?

e
e

B

mV|  600°C

900 N pToyd

400

TAODGLD :

Jxnipa 6.50: Aiobntipac Aduda (A) xal kapmiAn tdong e£650U TOU.
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‘Etol 0 awoBnmpag dev Aettoupyel
oTovV KpUo kivntipa. To mpdBAnua
autd BeATIVETAL PE TNV TIPOCWPEIVA
XPrion Hag BepUaVTIKAG avtiotaong
(oxnua 6.49), Tou HELDVEL TO XPOVO
gvepyoroinong tou aioBntipa ota
20 sec mepinou. Av TO aQuTokivnTO
dlabEtel kat ouoTnua evioxuong g
loxuog (turbo), o awoBnmipag (N
Beppaivetal ouvéxela.

® O uKkpoUMoAoYyLOTrG OUuYyKpivel TV €-
€odo tdong Tou aoBnIpa pe WA
péon tdon avagopdg 400 mV kat a-
no@aocilel av To pelypa eival ptwyd
1 mAouolo, wg €&Ng: (mAouowo) Vit >
400 mV > Vo (pTwx0).

® O awoBntrpag puropel va Aettoupyn-
O€l KaVoTIoMTIKA Yyla Teploodtepa
ard 100000 Km, av dev umiepBeppuai-
vetal dvw ard 850 °C kal epdoov
KATAVAAWVOUE éVo audAuBdn Bev-
Civn. H mAativa, dnwg akpBwg kat o
KaTaAUTng, Kataotpépetal amd To
MOAUBSO. Akdun o alobnmpag dev
Aettoupyel, av n elocodog Tou agpa
Bouhwael amd AAOTIN KATT.

6.4.2. AiloOnTHpag porg padag
agpa

MNa va mapaockeuaotel To 1WBaviké kauol-
MO Uelypa oTa autokivnta Tou Aettoup-
youv pe €yxuon kauoiuou, mpEnel Tpw-
Ta va unoAoylotel n pdla Tou agpa Kat
01N OUVEXELA N 1OAVIKY TToodTNTA Kauoi-
MOu, TIOU TIPOKelTal va eyxubBel ya va
dnpoupynBel To kavowo pelypa. O po-
Aog Tou alobnTrpa pong ndlag aépa ei-
val va unoAoyiel pe tn peyailtepn du-
vat) akpiBela m dabéoun pala aépa
yla Tnv napackeun Tou 1davikoU Kauol-
pou uelyuarog.
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Ol aloBnmpeg pong aépa uropel va pe-
Tpouv éyko, Hdla 1 riieon Tou aépa, ot
kdBe TeplTwon Suwg o TEAIKOG UTIOAO-
YIWopdg agopd otn pdda tou agpa, a-
@oU n daviki avaioyia (14,7 : 1) ago-
pA oTIg HAdeg aépa - Kauaoiou.

H pdda eEaptdral BéRata and tn Bepuo-
Kpaoia kat v uypaocia tou agpa, mou
eMnnpedgouv v nukvétd Tou. MNa myv
QVTIHMETWOTIION AuToU TOU TIOAUTIAOKOU
Bguatog €xouv avarttuxBel oMol Turol
aoONTHPWV, OL TILO CUVNBETTEPOL TWV O-
nolwv elval o alodBnmpag porng palag a-
€pa e Oeppd vijpa R Pily, e mrepUyIo
kal pe meloavrioTaon.

6.4.2.1. AloOnTApag pong palag aépa
HE BppO viipa i Piky

O aobnmpag autou Tou TUToU €XEL WG
apxn Aeiroupyiag tnv anwhkela Bepud-
mrag evég Beppavépuevou VAUATOG T
@i\, ou ogelleTal on petapopd Bep-
péTNTAG TIPOG TOV agpa Tou pPéel YUpw
Tou. O eloepxduevog agpag TPoKAAel
WUEN kat peiwon g avtiotaong R oe
éva Beppavopevo viaua i el and ma-
Tiva oAU pikpwv dlacTAoEWV.

To vrjpa 1 To ¢iAy arnoteAel TUMA [ag
vépupag Wheatstone, dnwg o¢aivetal
oTo OoXHa 6.51, érou ol dAAeg avtioTtd-
oelg R1, R2 kat R3 eival aveEdpnteqg o-
né Tnv enidpaon tng Bepuokpaciag.
MNa va datnpnBel n Wwopportia Tng yé-
Qupag MeTd Tnv YUEn, autdvetalr To
pedpa | oto vrua i To iy, HEXPL va a-
vTloTabuotel n anwAela mg Bepudin-
Tag. Ané v anartoupevn av&non Tou
pedpatog unoloyiletal pe eumelpikolq
TUToug ameuBeiag n pala tou aépa.
2Tn ouvéxela, n au&nom Tou pPelpaTog
petaTpéneTal eUkoha g augnon Tdong.



AloOntripeg

O aépag anoppopd
éva uépog and
BeppdtnTa g R

E—
m—

Nrjpa 1y e and miativa

ay

Rn

A

-

£0-

Jxnipa 6.51: Aiobntiipag pong pdaZag agpa og ouvouaoud Le veQuoea.

‘Etol 0 aloOnmipag autdg eival évag &
vepydg alodnTrpag eNagnq e avaloyt-
kn} €£0d0 tdong.

270 Mapakdtw oxnua 6.52 @aivovtal
duo aioBnmjpeg pong pAlag agpa pe
Bepud vrua (aplotepd ) Kat A (De&L).
OL aloBnmpeg autoi €xouv eMKPATATEL,
yati dev €xouv KivnTd pépn kal eival o
veEAPTNTOL ard TNV mieon Kal TNV TUKvO-
mnta Tou agpa. ‘Exouv duwg anapaltnta
kal olotnua autokabaplopol and pu-
TIOUG, TIOU AelToUpYE( e oTtypiaia urep-

Béppuavor] Toug oe 1050 oC peTd TO TE-
A\0G NG Aettoupyiag Tou Kwvnrpa.

6.4.2.2. Aiobntipag pong palag agpa
pe miTepuylo (KAATIETO)

O awobnmipag autdg, ou gaivetal aTo
oxpa 6.53, TorobetelTal peTd To PiATpo
aépa Kal éxel éva Trrepuylo (KAQMETO) é-
TPNONG TOU a€Pa e EAATPLO EMAvVAPO-
pdg. H petakivnon tou mrepuyiou Adyw
mg avriotaong Tou aépa amnoteAel mv
apxn Aeiroupyiag Tou alobntipa.

Jxnipa 6.52: Aiobntipec pori¢ pdlac agpa pe Bepud vripa xai Qi
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Zxripa 6.53: AioOntripag pong pdZag agpa
e nrepuyio (KAQIeTo).

‘Otav apxioel va Aertoupyel 0 KIVITTTpag,
TO TITePUYLo avolyel riieddpevo and ) po-
1} Tou eloepXdUEVOU agpa Kal Loopportel
pe TN Borbela evdg mrepuyiou amndofe-
ong kat Tou ehampiou. H ywvia Tou rre-
puyiou petplétal e éva ailodntmpa ywvi-
ag TMEPLOTPOPNG, CUVABWG TUTIOU TIOTEV-
OlouéTpou, TIou yvwpioaue omv mapa-
ypago 6.2.2.1. And 1 6€om Tou mrepuyi-
ou elval duvardv va urtoloylotel kat” ap-
XAG 0 OYKOG TOU EI0EPXOMEVOU agpa Kal
va petatpanel oe pdla ouvdudlovtag
v uypaoia kal T Bepuokpacia Tou.

6.4.2.3. AIoOnTApPag pong padag aépa
pe meloavrioTaon

O awbnmipag nieong pe miie¢oavtiota-
on, ™ Aertoupyia Tou omolou yvwpioa-
pe otnv mapdypago 6.3.2.2, €xel oxe-
OOV avTIKaTtaoTAoEL Toug duo Tponyou-
pevoug TUmoug agBntripwy. Auté oQei-
Aetal ot duvatdtnTa UNoAoyLlopoU g
pddag Tou agpa amnd tnv UTIoTTieon otnyv
TIoA\anAn eloaywyr). BéBala, o atobntn)-
pag autdg ouvduUAlel XaunAr T Kat
TOAU pkpd Xpdvo avtidpaong, mou ou-
viiBwg dev Eemepvd Ta duo XIMOOTA Tou
OEUTEPOAETTTOU.
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6.4.3. AiIoONTHpag KTUMHPATOG
To kadowo pelypa oupriéletal oto 64-
Aauo kauong ue Tileon 8 - 15 Atm kau
Beppokpaaia 400 - 600 °C. Mg ) on-
Moupyia Tou omveripa apxiCel n kavon
TOU MelylaTog Kal TO PETWIO TNG PAS-
yag avarrtlooel ToTiKA Tiieon pEXPL Kal
40 Atm kat Beppokpacia kavong péxPL
kat 2000 °C. Me v katavd\won Suwg
TOu agpa kat v €ANewpn o&uydvou, n
PASya eEaabevel ouald. Autr n kavovt-
K] kauon, Onwg @aivetal oto oxXAHa
6.54, eEaptdral and nmoAloug mnapdyo-
VTEG OTWG:
® 1 mowdTNTA TOU Kauaipou.
® o1 ouvlrikeg Aertoupyiag (poprio,
BeplokpaTia KvnTrPa KAT).
® 0 oxedlaoudg Tou Baidpou.

Awgbntpag
KTUTIMUATOG

\

Zxripa 6.54: AioOntipag KTUmUArog.



Yrrdpxouv OuwG mMOAAEG TTEPITITWOEIG
akavovioTng Kkauong, onwe:
® 1 KPOUOTIKA kauom 1] autavagAegn
(Melpdkia), Tou opeideTal kUpLa OTo o
KatdMnAo kauolylo, To oroio dev avTe-
XEL 0g UYPNAY] ouprieon kat kafyetal o
TIOTOUA TIPOKAAWVTAG UKPEG EKPNEELS.
® 1 mpoavAapAedn, ou opeileTal otV
npdwpen avaeAegn and tnv unepbép-
pavon Twv KUAVOpwvV 1 TOV Kakd
XPOVIOUS TNG avAPAEENG.
O poAog TOu QOBNTAPQ KTUTIMLATOG,
nou ¢aivetal kat oto oxAiua 6.55, eival
va evtoriel TNV UNap&n GavouEvwy Ka-
kg 1§ akavoviotng kadong, Onwg auta-
VAPAEEN 1) PoavAPAEEN TIoU dnuLoup-
youv gvTovn urepBgpavon Tou KIvnTr-
pa, aA\d akdéua kal kataotpodn (Tpu-
TNUa) TWV eRPROAWY.
O awoBntrpag KTumipaTog eival ouvr-
Bwg €va KPS TUECONAEKTPIKS "HIKPO-
Qwvo", ouvToVIoNEVOD YUpw ota 5 KHz,
nou Aettoupyel onwg kat o rTuefonAe-
KTPIKAG algbntrpag mieong, Tn Asttoup-
yi{a Tou omnoilou yvwpioape oty napd-
ypago 6.3.2.1. Eivat @Onvdg alAd 1davt-
kKOG yla Tnv epapuoyn autr], apol To
Qavopevo Tou Ktummiuatog eivat duva-
HKd. To orjua tdong e€6dou Tou eival a-

Zxripa 6.55: [TieZonAekTpIkog aiobntnpag
KTUIQATOG.

AloOntripeg

vaAoyIkd kal xpnolomnoleitat and Tto -
kpoUmoAoyYLoTH yla Tn pUBLOT TOU XPO-
viopoU Tng avdgpAeEng. O €heyxog g
Aertoupyiag Tou yivetral eUKoAa, KTUTW-
vTag e pia patodia yupw and tnv Te-
ploxn omou eival cuvappoAOYNUEVOG.

6.4.4. AiloOnTHpag emrayuvong i
emBpaduvong

Ta teleutaia xpdvia Ta cuotriuara a-
opaleiag kat dveong katd Tnv odrynon
KupLapxoUV OTIG TIPOTIUACELG TIOMNWY a-
YOPAOTWY QUTOKWVATWV. TETola SnoQL-
A1) nAekTpovikd cuotiuara eival ot ae-
PACaKOL, TIOU €Xouv owael XINAdeg (w-
éq and Tt dekaetia Tou 80 Kal TO OU-
otnua eAéyxou Tng oTtabepn)q Taxutn-
TAG TOU OXNUATOG, TIOU EMITPEMEL OTOV
odnyod va eAfyxel pe dveon To OXNUA,
TIOU Kiveital pe pa eriAeypévn taxdtn-
Ta, xwplg va eival anapaitnro "va nard
OUVEXELD TO YKAQ!".

O pdAog evdg alodnTpa ermTdxuvong 1
empBpdaduvong eival va peTpd TI§ JeTa-
BOAEG TNG KVNTIKNG KatdoTaong (npepui-
a 1 kivnon ) evég oxAHaTOG, KAl va evn-
pepwvel Ta dldgopa cuoTrUaTa aoPpd-
Aelag kal dveomg otnv odrjynon. Katdm
oUykpouoT evOG QUTOKWVITOU UTAPXEL
pia andtopn emPpdduvon, eved oe €va
ouoTnua eA€yxou otabepng TaxutnTag
Hag evilapEPOUV OL EYLOTEG amOKAIoELG
mg emrdyuvong kat Tng emppdduvong
arnd TNV MePLoXT] TNG MPOETIAEYHEVNG TL-
MAG TG Taxutntag (.. 110 Km/h).

H apxn Aeiroupyiag evég ailobntripa &
rutdyuvong 1 enPBpdduvong ompiletat
onv adpdvela Twv cwudtwy, dnAadn
otV WIOTNTA Toug va TpooTadolv va
dlatnPrioouV TNV KWNTIKA Katdotaom
Ttou €xouv. OL mpwToL alodntrpeg emtd-

Xuvong 1 emPpdduvong rfitav pnxavikoi
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Zxripa 6.56: Mnxavikdg aiobntripag petafo-
Afi¢ TnC KIVATIKNAC KATAOTAONS OWUATOS
(emrdxuvong 11 emBpdduvong).

kal Aettoupyouoav, Onwg Paivetal oto
oxfHa 6.56, [e Tnv evepyoroinon Wwag
nAekTpkng enaeriq and pa pdda mou
AM\ale B€on Adyw peTakivnong Tng and
v adpdvela.

OL ouyxpovol duwg aloonpeg Asttoup-
youv, énwg Aettoupyel kat o TuelonAekTpl-
KOG aLloBnmMPag, Tou yvwploape oty Ta-
pdypapo 6.3.2.1. To oxrjua 6.57 deixvel
mv apxf Aerroupyiag Tou tuelonAekTpl-
koU aioBnmipa erutdyuvong 1 empBpdduv-
oNgG, TN PUCIKY TOU LOPPT] O va OAOKAN-
PWHEVO KUKAWMA KAl TOV TEAKS aloBnm)-
pa e TN 6rjkn katL To BUoua ouvdeong.

H pdla M, mou Bploketal otepewpévn
ndvw otov TiiefokpUoTal\o, dtav Kivn-
Bel AOyw adpdvelag, mElel ToV KPU-

OTAAN\O Kal TIPOKAAE( TNV eUPAVION ag
Tdong otnv £€€0d6 Tou, Tou eivat avalo-
yn g ertdxuvong 1 g emppdaduv-
ong. Av ToroBetnBouv katdMnAa duo 1
TPELG TETOlOL ALoBnTrpeg, eival duvatdv
va avixveuTtouv emtaxuvoelg 1 emppa-
dlvoelg TPog OAeg TIG KATEUBUVOELQ
Tou Xwpou. Me tov Tpdmno autd, eival
duvatdv va gvepyorolodvral, yla mapd-
detypa, pévov oL TAeuplkol agpdoakol
oe Ja MAeUpLkr} oUykpouon Tou OXTHa-
T0G. MoAU onuavtikédg eival dpwg o Tpd-
Tog TG otePE€wang Tou alobntrpa nd-
VW 0To OXNua, €ToL WOTE MUIA EAAOTIKY)
OTEPEWOT vVa UnVv aroppopd HEPOG TNG
petakivnong and tnv adpdvela.
EEetdloviag e mpoooxn Ta &idn Twv
aodnmipwv TOU QUTOKWITOU, O OUY-
XPOVog TeXVIkOG avtihapBdvetal, OtL OxL
pévov undpxel pia TepdoTia moikihia at-
obtnmpwy, aAAd kal oNUAvTIK dlago-
poroinon wg mpog TNV apxr Aettoupyi-
ag pétpnong Tou dlou peyédoug. Zta
olyxpova autokivnta umdpxouv al\d
kal 6a gp@aviotouv oto YéN\ov véol TU-
nol algbntipwyv, Tou Ba Eenepdoouv o-
KON kAl TNV Tio ToAunEn eavtacia. O
HéVOG TPOTIOG QVTIETWIILONG AUTNG TNG
Suvauikng eEENENG elval n dlapKAg evn-
MEPWON TWV TEXVIKWV Yla TA véa Eerl-
Telypara g Texvoloyiag.

MieCokpUoTarlog

V=Kef=KeMea

Zxnpa 6.57: IlielonAextpikog aiobntripag emrdxuvong i emppdduvong.
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AloOntripeg

ENOTHTA MEPIAHWH ENOTHTAZ 6

® H elcaywyr MANPOPOPLIWV OTO UIKPOUTIOAOYLOTH Yia
NV KaTdoTaoT TWV CUCTNUATWY TOU AUTOKIVATOU
yivetal and Toug alodnTipeg, e OKOTIO TNV avTlE-
TWMoN Twv véwv eEelifewv (Opdon) alAd kal TV &-
uBeBaiwon anoteAeoudtwy ponyouuevwy dpdoe-
wv (avadpaan).
Ta neploodtepa QUOLKA LEYEDN PeTaTpEnovTal oe onuata tdong, mou eival ka-
TANANAA Y1d TO UIKEOUTIOAOYLOTH, e TN BorBela evdg i kAl TIEPLOCATEPWV HETA-
TPOTEWV.
Ot aloBnpeg Ta&vopouvtal pe dldpopa KPLTHPLa e KaTnyopieg, dnwg: avalo-
yikol, Ynolakol, emaeng, pUn enaeng, evepyol 1§ madntikoi kat eEetdlovtal, Kupi-
WG WG TPOG TNV apxn Asttoupyiag, Ta dldPpopa XapakTnPELoTIKA aAd Kat To Tie-
pLBAAOV Aettoupyiag Toug.
Yndpyxouv algbntripeg TaxUtnTag OTPOPWV pavopgvou Hall ald kal pwTtonAe-
KTpKol, HETABANTAG HayVNTIKAG avtioTaong ) HayvnTikoi, Tiou Bpiokouv epap-
MOYEG OTN METPNON OTPOPWY AEGVWY, TPOXWV KAl Ypavalllv oe eEapTaTa Tou
QUTOKIVITOU.
Ynidpxouv alodntripeg kat dlakdrtreg B€ong 1 petardriong dlapdpwv eEApTNUA-
TWV TOU QUTOKIVI|TOU YL TIEPLOTPOMIKT KAl YPAUUKY Kivon, TTou Aettoupyouv e
TIOTEVOLOLETPO WIKNG avtioTtaong 1| gawvopévou Hall, aA\d prnopel akdun va ei-
val WTONAEKTPLKOL, NAEKTPOUNXAVIKOL, eTaywykol 1 xwpenTikol.
Yndpyxouv alobnmipeg Bepuokpaciaq yia uypd kat a€pla CUCTAKATA TOU auTo-
KWViTOU, TIoU Aettoupyouv Kupiwg pe npaywyouq (Bepuiotop), ald Kat pe die-
TaM\KoUG SLaKOTTTEG.
Yridpxouv alodntripeg tieong yia uypd alAd kal aépla CUCTAMATA TOU QUTOKI-
VATOU, TIOU AEITOUPYOUV KUPIWG Ue TO TIECONAEKTPIKS PAVOUEVO 1) e TIieCoavTL-
otdoelg, ouvdualOueveg Kal e XWPNTIKOUG alodnTrpeg.
Yndpyouv edikol TUmoL algtntrpwy yia To autokivnTto, dnwg eivat o alontripag
o&uydvou yla Tov EAeyX0 TwV kauoaepiwv, o alodntripag poriq ndlag aépa, o ai-
oOnmMpag kTurmpatog and kakr avAgAeEn Tou kauaipou, o alobntipag emrd-
Xuvong 1 emPBpdduvong Tou OXNUATOG YLa TOUG agpdoakoug Kat Stapopot ANAoL
eldkou TUTIOU aLoONTNPEG.
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ﬂ EPQTHZEIZ ENOTHTAZ 6

/ 1. Molog eival o pdAog Twv ALCBNTAPWY OTO AUTOKIVNTO;
" 2. Na neptypdyete éva diké oag apddetyua alodntipea, mou
artaitel SEUTEPOYEVY ETATPOT] Yla va Metatpéyel éva
QUOIKO EyeBog, Tou emdpd oe éva oUoTNUA TOU AUTOKI-
VvATOU, O¢ onjua Tdong.

3. lNat{ undpxel n Tdon va avtikabioTavtal oTiq TEPLO0VTEPES EPAPHOYEG TOU AU-
TOKWVI{TOU OL gvepyol alobntripeg enagnig pe Toug avtioTolyoug nabntikoug at-
OBNTAPEG KN ENAPNG;

4. Moot mapdyovteg Tou TepIBANovToq erdpoulyv Kal ennpedlouv Tn Asitoupyia
TWV AodNTHPWV;

5. And Toug kupldtePOoUG alobNTripPeg TaXUTNTAG OTPOPWY, TIOLOL EXOUV WUNPLAKA
KaL TtoloL £Xouv avaloyIkr| €£0d0 Tdong;

6. Na ripoteivete évav alodnmipa TaxUtnTag oTpoPwyv, iou dev anattel eEWTEPIKN
TNyn evépyelag yla n Aettoupyia tou.

7.Moleq eival ol dlapopéq HeTa&l duo alotNTpwVv: Ywviag mMepLoTPOPNg TIOTEV-
OLOUETPOU avTioTAONG Kal TIoTEVOLOUETPOU pavopévou Hall;

8. Me mowdv tuno awoBnmpa B€ong eival duvatr) kat mwg Aettoupyel n avixveuon
NG B€0mMG HETAANKWY KAl TTAQOTIKWV eEQPTNHATWY;

9. Me mowdv tuno aobnmipa eival duvatr n avixveuon g YPAUUKAG HETATOTIL-
ong, aA\d kat n katelBuvon g kivnong evog eEapTruaTog;

10. MNati cuvrBwg xpnoluoroleTal To BepuioTop Ot ePAPUOYEG HETPNONG TNG Bep-
MoKpaoiag oto autokivnTo avii Twv UETAANIKWY QVTIOTACEWV;

11. Mwg Aettoupyel €vag miefonhektplkdg awodntpag mieong kat yati eival aka-
TAM\NAOG yla TN PETPNON TNG ATHOTPALPIKNG TiiEoNG;

12. Tt eivaw ) rueCoavtioraon kat yati dev pnopel va xpnoylomnoinBel yia m péten-
o1 NG TieonQ TwV EAACTIKWY VOG QUTOKIVITOU;

13. Ti onpaivel n avixveuon oEuydvou OTa KAUCTEPLA TOU AUTOKIVIITOU Kal Ttold &i-
val n apxn Aettoupyiag kat n Baoiki rpolmndbeon Beppokpaciag ya v avi-
XVEUOT QUTH);

14. Nati o awgbnmpag pong pdlag aépa pe meloavrioraon €xel oxedOv avTIKATA-
o oel Toug AA\oug TUnoug alodnTrpwv ponig Halag aépa;

15. Molog TUnog alodBnTrPa XPNOLLOTIOLETAL YIa TNV EVEPYOTIONON TWV AgPO0AKWY
Kal Twg yivetal va evepyorolodvral Hévov oL TIAEUPIKOL agPOOAKOL O (LA TIAEU-
plkr} cUYKPOUOT TOU OXAHATOG;
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ENEPIOMOIHTEZ

rENI KA

7.1. Eidn ka1 XapakTnpIoTIKA TWV EVEPYOTIOINTWV
7.2. HhekTpopayvnTikég BaABideq (owAnvoeidn)
7.3. HAekTpovopol (peAE)

7.4. KivnTripeg Kal BnuaTikoi KIvNTAPEQ

7.5. Evepyormointég €1domoinong Kai ameikoviong
7.6. E131Koi TUTOI EVEPYOTIOINTWV



Emd10KO1EVOo1 OTOXOL:

Me tnv oAokArjpwomn autoU Tou keahaiou Ba TipEnel va elote

\Kavol va:

B Ava@E€peTe Ta KUPIOTEPA €idN Kal TO POAO TWV EVEPYOTTOINTWYV, TIOU XPN-

olgoTrToIoUvVTal OTO AUTOKIVNTO.

B Avagépete TNV apxn AeiTroupyiag, Ta XapakTnpIoTIKA, TOV TPOTTO Kal TO
€idog évdeIEng - eVTOARG, MOU Maipvouv oTnv €i00d6 Toug, Tn dpdon Kai
TIG OUVORKeG AciTOUPYiag TWV S1IaPOPWV TUMTWV EVEPYOTIOINTWV.

B EZnyeite Tn AeiToupyia kai va avapEpeTe TIG BACIKEG EQAPHOYEG TWV HN)-
XAVIKWV - NAEKTPOHAYVNTIKWV EVEPYOTIOINTWV KAOWG KAl TWV EVEPYOTTOI-
NTWV £130TM0INCNG Kal ATTEIKOVIONG OTO AUTOKIVNTO.

B E&nyeite Tn Aeimoupyia kail va ava@épete Tn Baciki epappoyn Twv €181-
KOU TUTIOU OEPHIKWV, PWTEIVWV, NAEKTPIKWV N XNHIKOU TUTIOU EVEPYOTIOI-

NTWV OTO AUTOKIVNTO.

I'ENIKA

H cuM\oyr| TAnpo@oplwv and Ti§ aloonf-
O€Elg Hag Kal n oxediaon Twv evepyelwv
yla TNV QvTeTwon Twv eEeAiewv Tou
oupBaivouv yupw pag dev Ba eixav kap-
Hd a&fa, av dev pnopouaape va UAOTIOL-
fiooupe TI§ anopdoelg pag. ‘Etol kat o
MIKPOUTIOAOYLOTHAG €vOG QUTOKLVITOU €-
Xel avdykn ard motolg Pnxaviopoug,
Tou 6a uloroloulv TIG anoPAoeLg TOU e
™ peyaAutepn duvarr akpifela. To on-
MavTikd autd pdio maifouv ol evepyo-
nointég, dnAadn kdvouv ta oxédla pd-
Eelc.

MoMEg and Tig anopdoelg Tou piKpoU-
ToAoyLoTr uAoroloUvTal and TG eyKaTe-
OTNMEVEG OUOKEUER OTO auTtokivnto. Au-
TEG elval oL KUPLEG CUOKEUEG EVEPYOTIOL-
nong, ToU UETATPETOUV TA AoBeVIKA 1)-
AEKTPIKA OMHATA TOU UKPOUTIOAOYLOT)
oe pnxavikn kivnon 1} evépyela kdrolag

154 B

AM\Ng poppng. Otav duwg n eniluon
npoBAnudTwy Eepelyel and Tiq duvatd-
NTEG TWV EVEPYOTIOINTWY, O UKPOUTO-
AOYIOTAG apkeltal otnv evnuépwan tou
odnyou evEPYOTIOIWVTAG TIG CUOKEUEQ
eldonoinong Kat anetkoviong.

7.1. Eidn Ra1 xaparTtnplotika
TWV EVEPYONMOINTWV

Ma va yivouv mpd&elg Ta ox€dla Tou pi-
kpoUmoAoyLloTr] ouvABwG XPENOLLOTIOL-
ouUvtal KatdAAnAa oxedlacuévol evep-
yorointég. Ze kdbe Jduwg TepimTwon
AapBdvovtatl undyn Kat oL TAnpo®opieg
Twv awdnmpwv. Ta anoteAéouara g
dpdong TwV eVEPYOTIOINTWY ATIOTEAOUV
TIC MPACPATEG TIANPOPOPIEG YIa TOug
alodnmpeg oe éva KUKAWMA KAeloTOU
Bpdyxou yla tov é\eyxo evdg CUCTHa-
TOG, Onwg deixvel Kal To oxnua 7.1.



Evepyoromntés

2YZTHMATA

ENEPIrOMOIHTEZ

MIKPOYMOAOIIZTHE

23dH1HEXIV

Zixripa 7.1: MiKpoUIIoAOYIOTIIG KAl EVEQYOIOINTES O KUKAwuA Bodyxou.

H évvola Tng evepyoroinong eivat ouv-
Oedepévn e TN PNXavikh kivnon wg
OEUTEPOYEVEG AMOTEAECHA AYVNTIKNG
enidpaong.Yrndpxouv MoA\A €idn evep-
YOTTIOINTWY, TIOU HETATPETOUV TA OYjua-
TA TOU [IKPOUTIOAOYLOTY) O gubuypap-
pn pnxavikg Kivnon. T€tolol nAekTpo-
HayvnTIKOi - UNXAVIKOi €VEPYOTIONTEG
elval ol nAektpopayvnTikég BarBideg kat
oL nAektpovopoL. H kivnon autwv Twv &-
VEQYOTIOINTWY elval UKPAG YEVIKA €KTa-
ong Kal xpnouomnoleital yia In perarto-
Ton HoxAwv, dlappaypdTwv 1 nAekTpl-
KWV EMAPWY JIAKOTITWV.

‘Eva d\\o &idog napdpolwy evepyortoin-
TWV METATPETEL TA NAEKTPIKA OHjaTA O-
Td TO MIKPOUTIOAOYLOTH O€ TIEPICTPOPI-
K Mpnxavikg kivnon. Evepyomointég

autol Tou eidoug eivar 6AoL oL amhol
kAaotkol Kivntrpeg ouvexoug pelpatog,
aMd kat ot Prnuatikol KvntMpeg Tou
propoulv va meplotpagolv akdun kat
YlO OUYKEKPLEVN Ywvia TIEPLOTPOPNG.
Mia Tpitn oudda evepyoTtoiNTWY ESIKWY
TUMWV PETATPETEL TIG EVTOAEG TOU MI-
kpoUTmoAoyloTr] oe dldgopeg dpdoelg,
TIoU ¥pnouomnololv BepHIKA, PWTEIVH,
NAEKTPIKN 1] akOua Kal XNMIKR evép-
yeia.

TéNog, dtav undpxel aduvapia avrie-
Twrong evog npoPAaTog ard Toug e-
YKATEOTNEVOUG EVEQYOTIOINTEG, O HI-
KPOUTIOAOYLOTHQ eVvNUEPWVEL TOV 0dNYS
HE NXNTIKA Kal OTITIKA orjuata £150mMoi-
nNong Kat ameikoviong Tou TPoRArua-
T0G. BéBawa, n anekdvion kamolwv otot-
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EIAH MAPAAEIFMATA
ENEPIOMOIHTQN E®APMOIQN
MHXANIKO - * 'g;‘ig?gg"“w"”“mq
HAEKTPOMAINHTIKOI S ,
® guBUypauung kivnong ® HAsktpovool
. . ® Kuwntipeg
TEPLOTPOPIKNAG Kivnong
< [
¥ < § . .
oz < ®QTEINOI e Owta, Auxvieg
=
>
WO HAEKTPIKOI ® AvVa@AEKTHPEG
4
= XHMIKOI * Movdada agpdoakou
EIAOMOIHZHE e AuTO3IGyvVWON
AMEIKONIZHZ ® >uvayeppol
® nxnriKol ® Metpntég
® OrTTIKO{ ® Anewovioelq evdeiEewv

Zxripa 7.2: Baoikd €10n evepyornomnt v TOU QUTOKIVITOU.

xelwv propel va yivetral kat ota mAaiola
Hlag aming evnuépwong Tou odnyou ya
Tov é\eyX0 TNG KATdotaong Tou oxrua-
TOG. 2T0 OXNHa 7.2 paiveTal €&vag ouyKe-
VIPWTIKOG Tiivakag Twv Backwv eldwv
TWV EVEPYOTIOINTWY TOU QUTOKIVI|TOU.

H Aettoupyila dAwv Twv evepyoTtoiNTwy
xapaktnpiletar and ddgopeg BIOTN-
TEG, ONMWG aKPPBWG oupBaivel kal pe
Toug awgBntipeg. Ou 1BIOTNTEG QUTEG 1)
TA XAPAKTINPLOTIKA TWV EVEQYOTIOINTWY
agopolv ouvrBwg a oxéon tng e&6-
dou Tou evepyorointy, oe ouvduacud
e tnv elcodd Tou.
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Ta kKupIOTepa XAPAKTNPIOTIKA TwWv &-

vepyoroIinTwy givai:

® 1 KapmuAn pudpiong, dnhadn n ypa-
PIKY) TAPACTAO
Y=£(X).

® 1 evaiodnaia, dnAadn o Adyoq peta-
BoAwv eEG3ou - el0ddou
dy

= dXx

® n diagopd ¢pdaong, SnAadr| n XPOoVIKA
kabuotépnon e€ddou - eloddou.

® 1 akpipela, dnAadn To HIKPATEPO Ka-
Td 10 duvatdv OXETIKO GPANUQ.

S




Evepyoromntés

EIZOAOZ X V>

ENEPIrOMOIHTHZ

== EZ0AOZY

V

msec

Kuk\og evepyoroinong
50%

Kuk\og evepyoroinong
75%

Zxnipa 7.3: KikAog evepyoroiong evog eveOyoroInTi.

® 1 enmavaAnyipdéTnra, dnhadn n Ka-
véTnTa TOU evepyoromnTy OlAPKWG
va enavaAauBdavel tny dla evépyela,
Xwplig anokAioelg.

® 0 KUKAOG gvepyoroinong, dnAadn o
OUVOAIKAG Xpdvog evepyoroinong 1
anaoydAnong Tou EVEPYOTTONTI 0N
Hovdda Tou Xpdvou.

O kUKkAhog evepyoroinong €xel HeydAn
onuaocia ya Toug pnxavikoug - nAe-
KTPOUAYVTTIKOUG evePYOTOINTEG, OTWG
elval ol nAektpopayvnTikég BarBideq kat
oL nA\ektpovdpuol. Me Tov KUKAO evepyo-
noinong unoAoyifetal kat pubpifeTal o
OUVOAIKAG XPpOVOgG, Yia TOV OTIolo HEveL
QVOLKTA A KAELOTT] LA NAEKTPOUAYVITIKY)
BaABida 1} évag dlakdmng avd Aertrd.
Tellkd, autdg o XPOvoG CUVOAIKAG Asl-
Toupyiag unoAoyieTal wg MooooTd TOU
OUVOAIKOU Xp4VoU TLYX. 75 %, onwg pai-
VETAL KAl OTO OXNpa 7.3.

71.2. HAeRTpOonayvnuikeg
BaARidec (cwAnvoe1dn)

7.2.1. H AsiToupyia Tng
nAexTpopayvnrikiq BaABidag
‘ONot pag yvwpifoupe TOUG PUOIKOUG
payvrTteg Kat Tn dpdon mou pokaAouv
OTO XWPEO ToU Toug TIEPIRAAAEL, dnAadr
TO payvnTikd toug nedio. ‘Eva payvnti-
k6 medio dnuoupyeital dpwg kat and -
va KIvoUpevo NAEKTPkS @opTio, dnwg
elval yla mapddetypa to nAekTpIKS peu-
pa. To gawvduevo autd, iou Aéystal -
AektpopayvnTiopdg, dlapkel mapodikd
pévov 600 Xpdvo dlapkel n por| Tou nhe-
KTpKoU peluaToq.

‘Eva payvntikd medio amoteAeital and
SUVAUIKEG YPAUUEG N} YPAUESG payvnTL-
kg porg. Aivovtag oe évav aywyo mou
dlappéetal arnd NAeKTPIKS pela KatdA-
ANAO KUKAIKS oxrjua, dnuoupyouple éva
mvio 11 onwg Aéyetal owAnvoeldEg,
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Zxnipa 7.4: Apxii Asitoupyiag tng nAekTpouayvntikig BaABidag.

Tou éxel payvntikd medio mapdpuolo e
autd Tou PUOIkoU payvrtn. To cwAnvo-
eldéqg elval évag nAekTpopayviTng, yla-
i Aettoupyel wg eubUYPAUUOG PUOIKOG
payvATng pévov 600 XPOoVIKO dldoTnua
To Tinvio dlappéetal and nAekTpikd peu-
pa. To pawvdpevo autd anoTeAel Tnv ap-
X1 AeiToupyiag Tng NAEKTPOUAYVNTIKAG
BaABidag, mou ¢aivetal pe Ta TTAPEAKS-
pevd Tng oto oxrua 7.4.

Ma va eAéy&oupe TN por| evég peuctou
o€ OWAva pe tn Borbela iag nAeKTpo-
payvnTikig BaABidag, mpénel va pro-
poUje va KivoUpe eAeyxdueva éva unxa-
viopo, Tou va epAadel i va aneAeubepw-
vel T 6lodo dlEleuong Tou peuatol OTo
CwAAva.

Auté yiveral, av TomoBetrioouEe OTO &
oWTEPIKS TOU CWANVoEIdoUg €va KUALV-
Opo amnd onpouayvnTikd UAKS, Tou
Aéyetal omAIop6G. O omAlopdg Tou €xel
duvardra Kivnong kat eUKOANG Hayvi-
Tlong, étav payvnuiotel KatdAAnAa, €N
ketal j anwbeltal .oxupd and 1o payvn-
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Tk Tedio Tou owAnvoeldoug dnpoup-
ywvtag Kivnon katdMnAng ¢opdg. H
@opd Tng kivnong eAéyxetal and tn ¢o-
pd Pong Tou nAekTplkoU peluarog. O-
Tav OUWG OTAMATNOEL 1 POT| TOU NAe-
KTpKoU pelparog, anaiteital éva ela-
TPLO eMavapopdg yla va QPEPEL TOV Ki-
voUlEVO OTALIOUS OTNV apXIKY) Tou B€om.
MNa va avarttuxBei n anapaitntn duvaun
ouykpdmnong F Ttou om\iopou katd n
Aertoupyia TG nAeKTPOPAYVNTIKAG BAA-
Bidag kat va anopUyoupe TNV unepBEP-
pavor g and v epappoyr urepBoAL-
kd peydhou pelpatog, TIPEMEL va €X0U-
He uméyn pag ta e&Ng:

® ‘O0o peyaAUtepog eivat o aplBudg
Twv oTepwv Tou mnviou, 1600 IO
MeydAn duvaun kwvel Tov omnmAoud,
yati 1o ouvohikd payvntikd medio
TOU nAekTpopayvAtn eivat To adpot-
OMa Twv €Tl HEPOUG HAYVNTIKWV TiEe-
Slwv SAwV TwV OTIEPWV TOU.




® [0 va evioXUoOoUE TO HAYVNTIKO Tie-
dlo Tou nAekTpopayVrTN, MPEMEL va
MELWOOUE TN HayvnTikh avriotaon
Tou aépa Bonbwvtag OAeg TIg duva-
MIKEG YPAUMEG va TiepvoUV pEoa ard
odnpopayvnTikd rmupnva.

® H Aertoupyia TG NAEKTPOUAYVNTIKAG
BaABidag yiveral pe ouvexgg pelpa
yla va €xoupe otabepr] @opd kivn-
ong ToU OTALoMOoU.

7.2.2. XapaKTnpIoTIKA Kal £idn
BaABidwv

lMNa m Aerroupyia Twv olyyxpovwv Ou-
oTNUATWV evdg autokwrtou elival ana-
paftntn n xpenotyomnoinon moAwv dla-
(QOPETIKWV TNAEKTPOUAYVNTIKWY BaABi-
dwv. Ou BaABideg mapepBdrlovral
OTOUG CWANVEG TWV CUCTNUATWY Kal &
AEyxouv Tn pon] Tou kKauoiuou, Tou ag-
PQ, TWV UYPWV PPEVWY Kal AANWV peu-
otwv. 'Eva peuotd péel mdvta and v
M\eupd G UYNnArg mieong mpog v
MAeupd TG XxaunArg rieong. ‘Etot pan-
AektpopayvnTikr] BaiBida eivat duvatdv
va eAéy€el éva ouoTtnua oto omoio u-
nidpxel kevd, dnAadn urortieon 1 akdua
kal éva oUotnua e umeprieon.

To UNKO KATaOKEUNG LAG NAEKTPOUaA-
yvnTikiig BaABidag mailel oAU onuavtt-
K6 pOAo, OxL HOVO oTnv avtoxr] aMA kal
otn ddpkela (wrig g. Av okeTtoUpE 6-
TL 0 omAlopdg TG BaiBidag kal o odn-
YOG Tou €pxovtal oe Qieon eNAPN |E TO
peuotd, Tou unopel va sival daBpwtl-
k9, énwg yia napddetypa eival Ta uypd
epévwv, katahaBaivoupe tn onuacia e-
TUAOYNG TWV KATAANAWY UAKQOV OTnv
KOATAOKEUN] NAEKTPOMAYVNTIKWOV PaiBi-
dwv.

Evepyoromntés

O1 nAskTpopayvnTikég BaABideg diakpi-

vovral otnv ayopd amd didpopda Aci-

TOUPYIKA XApPAaKTNPIOTIKG, oOmoudaio-

TEPA amd Ta omoia givai:

® 1 1don kat To pedpa Aettoupyiag Tng
BaABidag: m.x. 12V, 2 A

® 1 WMIKY avtiotaon Tou mnviou: TLX.
200,66 Q

® 1 duvardnTa PEYLOTNG TIAPOXNG TNG
BaABidag: m.x. 2 lit / Aertd

® 0 aplBudg TwV CWARVWY el0Od0U - &-
&6d0ou NG BarBidag: x. 21 3

Jxnpa 7.5: HAextpouayvntikee faABidec e
2 ka1 8 owAnveg Aerroupyiag.

2710 oyjua 7.5 qaivovtal duo nAekTpo-
payvnTikég BaABideq e Tdon Asttoupyi-
ag 12 V kat wuikry avtiotaon 18 Q, nou
€xouv 2 Kal 3 cwArjveg elgddou - eEGd0U
avtiotoxa. O aplBudg Twv CWARVWY €l
o6dou - eEddoU Kal 0 TPATOG avoiyua-
TOG kal KAeloiparog g BaiBidag kabo-
piCouv T Aertoupyia kat T xprion g
o€ 1A EQAPUOYN.

Mapabétoupe pepikd Baoikd eidn Bak-
Bidwv yevikig xpromng.

1. BaABida, mou kAeivel pe epappoyn
Taong

H BaABida mou qaivetal oto oxrjua 7.6,

€xel uévo duo owArjveg elcédou - eEO-

dou Kal eival avolktr, étav dev epapud-

Cetaitdon oto minvio. H BaABida kAeivel,
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‘E€0d0g | Elcodoq

Jxnipa 7.6: BaABida, mou xAetvel e epappoyn tdong.

pévo étav umdpxel Tdon ota dkpa tou  H BaABida, mou qaivetal oto oxua 7.7
nnviou, dnAadn: éxel eriong duo ocwAnveg eloddou - £E6-
dou Kkat Aertoupyel avtiBeta amd ) BaA-

AEITOYPTIA BAABIAAS MOY , , >
ida Tou KAeivel pe e@appoyn TA ,
KAEINEI ME ESAPMOTIH TAZHZ gn?\aér’]: HE EpapHoyn Taons

Xwpig epapuoyn ANOIKTH
TdoNg AEITOYPIIA BAABIAAS MOY
Me epapiioy KAEISTH ANOITEl ME EOAPMOIH TAZHE
raong Xwpig epapuoyn KAEIZTH
Taong
2. BaABida, mou avoiyel pe epappoyn M,S EpapHon ANOIKTH
Tdong raons
—
—am) 12V
"EE0d0Q — Eicodog

Jxnipa 7.7: BaABida, mou avolyel [ie e@appioyr tdong.
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Evepyoromntés

12V

Eicodog

Eicodog

Zxnipa 7.8: BaABida amAng petaywyng yia emioyn e10600u.

3. BaABida amAfig peraywyng

H BaABida mou @aivetal oto oxrjua 7.8
KAveL anr] JETAywYr yia EMAOYN TG et
Bupnq e106d0u Kat Asttoupyel wg e&Ng:

AEITOYPIIA BAABIAAZ AMNAHZ

kdvel peTaywyn e Tautdxpovn avil-
OTPOPY] TNG PONG, EVW EXEL Kal EvOLAE-
0o otddlo MAPoUg SLaKOTING TNG PONG,
eleyxduevo arnd tnv tdon. Na 1o okomnd
auto dlabEtel duo eAaTrpLa KaL AetToup-
Yel wg €ENg:

METAMQrHz
) X AEITOYPIIA BAABIAAZ METAIQrHz
X‘:‘)plq €Qapuoyn A ——n B ME ANTIZTPO®H POHX
Tdong . .
Me epapuoyn C —— B i( jone | o JA——B
Tdong oS .
Me epapuoyn Ko Porg
4. BaABida peraywyng pe diakomn Kai OPITHEVNS TCIIOI']Q
avTioTpopr NG porig Me epapom g ¢
H BaABiBa mou paivetal oto oxiua 7.9 [TANIPOUS TAdNS
Mnvio

Eicodog

Eicodog

Zxripa 7.9: BaABida petaywynig pe diakomn Kal avrioTP0QNG T PO,
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7.2.3. EQapuoyEg
nAskTpopayvnTikwv BaABidwv

Ot nAektpopayvnrikég Balpideg Bpi-
OKOUV amnepLéploTeq epapoYEQ oe OAa
Ta oUyxpova CUOTNATA TOU QUTOKLVA-
Tou. OL KataokeuaoTég agou oxedld-
oouv 10 JIk6 Toug cuoTtna Asrtoupyiag
Kal EAEYXOU TNG €PAPIOYNAG, ETIAEYOUV
and To eundplo ) TIOMEG POPEG KaTa-
OKeUAZoUV TIG OIKEG TOUG NAEKTPOMA-
yvnTikég BaiBideq. H emhoyn yivetal pe
KPLT)PLO TA TIOLOTIKA KAl AEITOUPYIKA Xa-
POKTNPELOTIKA KAl pUOIKA TO KOOTOG Q-
yopdg. Mapakdtw, avapgpovtal UepL-
KEG BACIKEG EPAPUOYEG NAEKTPOUAYVN-
TIKOV BaABidwv.

7.2.3.1. BaABideg mou avoiyouv R kAei-
VOuV HE eQappoyn Tdong

® HAektpopayvntikr BaiBida (urek)

Yekaouou kauaipou

H xapaktnplotikdtepn epapuoyr nAe-
KTpopayvnTikAG PBaiBidag autrg ng
katnyopiag eivat n BaABida Yekaouou
TOU Kauaoiuou, Tou gaivetal oto oxAua
7.10. H BaABida eivar kAeloti katr ou-

ykpatel To kauouo, mou €xeL riieon 3 - 4
Atm kat Bpioketal pe€oa oto owArjva. O-
Tav dexBel €va maAud t1dong and To pi-
kpouUmnoAoylotr, Téte avoiyel yia Aiyo &-

Jxnipa 7.11: HAextpopayvarikn BaABida
wexaouou xkauoiuou (unex). H diauéppwon
TOU KQUOILIOU O€ [100@11 ATUONOINUEVOU
vépoug eéaprdral ox1 udévo amd th popen
xai to oxripa tou oropiou tng faAfidac addd
xal and th oUXvOTNTA AVOIyOKAEI0IATOC TNG
BaABidag, dnAadn amd tn ouxvdrnTa KAl tn
O1dpKeEIa TV TaALWV Tdong yia To dvoryua
tng BaAfidag.

ZTél0

AKPOJEKTNG oUVDEONG

12 ¥

Be\dva omAlopou

MoApoi Tdong yia ~ IMFEC
TO dvolyua g

BaABidag

Jxnipa 7.10: BaABida wexaouol kauoiiou kal maAporl tdong avolyarog.
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Tutp€novtag tnv €£000 OUYKEKPIUEVNG
noodtnTag kauaipou.

® HAektpopayvntikr BaiBida dakomng
TPoPodoaiag Kauaiuou
H BaABda autd napeuBANAeTal 0To OW-
Nva Tpogpodooiag kaucipou kat eivat
kAewotn, xwplg epapuoyr tdong. Otav
Aettoupyel o kwnmpag, n Parida tpo-
podorteital e Tdom Kat Yevel SlapKwG o
VOIKTH. Av gTauaTroel Opwg o KIvNTAPag,
Kupiwg petd and atiynua, SlakdrTeTaL n
Tpopodoaia Tou Kauaiuou yia Adyoug o
opaleilag. Ze MOAA autokivinta n Tpopo-
dooia kauoipou dakdrretal, kat étav 1
TaxUTnTa Tou oxrjuatog unepfel To avw-
Tato erutpendpevo oplo .. 120 Km / h.

® HAektpopayvntikr) BaABida eryxou
NG avaloyiag kauoiuou pelypatog
Eivat wa moAuolveetn PBaABida, mou
Bploketal oTo NAEKTPOVIKA eAeYXOUEVO
kapprupatép. Anoteleital and ukpdte-
peg BaABideg, ou eA€yxouv Tnv napo-
X1] aépa kAl kauoiuou avtAwvTag TAn-
pogopieq and tov awgbnmpa o&uyod-

Evepyoromntés

vou. 2T6x0G TNG BaABidag autrig eivat n
padiki Tapaywyr] Tou wavikol, oTol-
XElOMETPLIKOU Kauoipou petyparog.

® HAektpouayvntikr BaiBida eAéyyou

NG avakukhopopiag kauoagpiwv
Elval pua anAr} nhektpopayvntikr) BaBi-
da 1§ puBIOTAG unoTtieong, onwg Aéye-
Tal oUVIBWG, TTIOU EAEYXEL TNV EPAPIO-
C6uevn urortieon oto dlAPpPAyUa TNG
kUplag BaABidag avakukhopopiag Kau-
oaepiwv, Tnv oroia BAEroupe oto oxn-
pa 7.12. H avakukAogopia Twv kauoae-
plwv, dNAadn n emoTPOPY] HELOUG TWV
kauoaegpiwv oTnv TIOAATAY elcaywyn,
yivetal pévo katd tnv opaAr Aettoupyia
TOU KntpPa, Ye otdéxo TN Helwon g
BeppdtnTag Kalong Kal Twv PUMNwv Twv
o&eldiwv Tou afwtou NOX.

7.2.3.2. BaABideg peTaywyng

® HAektpopayvnrikyy BaiBida avrioAt-
oONTIKOU CUOTNATOG PPEVWV

O otdxog Tou avtloAloBnTikoU cuoTh)-

patog Twv ppévwv (ABS) eival n katd o

duvardv, ouoldpopPn akvnrTonoinon 6-

Jxnipa 7.12: Kupla faABida avakukAopopiag Kauoagpiwv.
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Mpog tov
TPOXO

Elamjpto 1

— |

Mpog de&apevy anobrikeuong

Mnvio

Mieon

and to
TevTAA
ppévou

EAamplo 2

Onhopég

UYPWV QPEVIHV

AWV TWV TPOXWV evldg OXNMATOG OTO
ppevaplopa. Otav évag Tpoxdg Teivel
va akwnroromnBel andtoua, téte TPO-
kaAel oAloBnon (YAUoTpla) kat aotd-
Bela odriynong. Autd to cofapd mpPod-
BANuUa acpaieiag katd to Ppevdploua,
propel va avtietwmiotel og éva avtlo-
ANOONTIKG cUoTNUA PPEVWV HE A E0L-
K] NAEKTPOUAYVNTIKY BaABida petayw-
YNAG e SLaKoT Kal avtloTpo®r| pong, 6-
nwg gaivetal oto oxua 7.13.

H BaABida auth Aertoupyel wg e&ng: 6-
Tav To rmvio dev dlappéetal and pelja,
n iieomn ané to nevtdA ppévou petadide-
TalL otov TPOoX9, dNAAdY] TO UYPS PPEVWY
nepvd and mv eicodo A oy €Eodo B.
‘Otav o tpoxdq emppaduvetal andtopa,
O MIKPOUTIONOYLOTT|G, TIOU EVNUEPWVETAL
and Tov QIOBNMPa TEPLOTPOPNG TOU
TPOoXoU, divel evioAr) va otalel kat’ ap-
X4g éva pelua riepinou 2 Amp oto Tmvi-
0, TIOU peTakivel €10l Aiyo Tov omAloud
Kal kAelvel Tnv eicodo A, xwpig duwg va
avoitel v €£0d0 C mpokawvTag dlako-
T NG PONG TWV UYPWV PPEVWV KAL OTA-
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Jxnipa 7.13: Hiextpopayvnriki Barfida ABS.

Beportoinon g riieong. Av xpelaotel Te-
partépw peiwon g rieong otov TPoxS,
T61E e éva pelja oxeddév 5 Amp o oA
Oudg petatoriletal mePIoodTEPO’ TO U-
YRS ppévwv péel Twpa ard Ty eicodo B
otnv €£0d0 C petapepdpevo poowpiva
otn de€apuevr) anobrikeuong, aneleube-
pwvovTag €101 ToV TPOXO.

® HAektpopayvntikr) BaABida eryxou
OTPOPWV OTO peAavti
To olompua eA€yxou OTPOoPWV OTO PE-
Aavti €xel wg oTdxo va pubuiel TIg
OTPOPEG TOU KivntApQq, étav dev Tiéle-
Tal To TeVIAA ykadlou, dnwg yla napd-
detypa oupBaivel oTo oTaudTnua oToug
onuatoddTeg. 2 A TETola KatdoTaon
0 KIVNTPag emBapuvetal TIOMEG ¢o-
pég amnd goptia, dnwg elval Ta PWIq, 0
QVEOTHPAG TOU Yuyeiou, TO KAWaTL-
OTIKO 1] OKOMQA KAl TO USPAUNKS TidvL
pe anotéAeopa ) Pelwon Twv oTpoPwv
aM\d Kal TNV apaywyn TEPLOCOTEPWY
kauoaepiwv. To TESRANUA auTtd BeATIW-
veTal pe Tnv au€opeinon pag nmogdtn-



Jxnipa 7.14: HAextpopayvntikn faAfida
EAEYXOU OTPOQWV OTO PEAQVTI.

Tag npdobetou agpa and mapdkapyn
(by-pass) tng netahoudag ykadiou. Mia
and TIg MoAEG AUoelg Tou epapudlo-
vTal, eival kat n nAektpopayvnTikr BaA-
Bida petaywyng yia tov AeyXo Twv
OTPOPWV 0TOo pelavti, énwg autr Tou
Qaiveral oto oyua 7.14.

® HAektpopayvntikr) BaABida er€yxou
evioxuong g Loxuog (turbo)

To clotnua autd €xel wg okomod va TPo-

PodoTel TOUG KUMVOPOUG e CUUTTILETE-

Evepyoromntés

vo agpa, apou 1 eloaywyn peyautepng
noodtnTag Kauoipou emmAgov ya Tnv
napaywyn oxvog anartel Kat mMePLO0d-
TEPO aépa, Tou dev elval duvatdv va el
oaxBel oTOUG KUAVOPOUG e TNV atpo-
oQalpkn) Tieon. Edw xpnowylomnoleital
Ha nAekTpopayvnTikr BaiBida petayw-
YNG KevoU (urtortieong), Tou avoiyel Kat
kAeivel oUpQwva pe v katdoTaon Tou
Kwvnpa PetaBdMoviag Tnv umepou-
uriieomn Tou kabapou aépa, o onoiog otn
OuVEXeLa TPOPODOTEl TOUG KUAVSPOUG.

71.3. HAertpovonol (peA€)

7.3.1. AsiToupyia kai
XUPUAKTNPIOTIKA NAEKTPOVOUWV

H BétTa evdég nAekTpopayvrTn va Aet-
Toupyel WG PUOIKSG Payvrng Hovo yia
TO XPOVIKO JldoTnua, katd To omoio
dlappéetal amd nAektpkd pelpa, o€
ouvduaoud pe TNV IKavédTnTd Tou va na-
pAyel Kivnon He TIG eAKTIKEG 1} anMwoTL-
k€G duvdpelg Tou avarrtUooel, anoteAel

— |

HAeKTPIKEG EMAPEQ

s

1
S

Mnvio

= doptio

Onhopég

™~ Mayvrmir por

_f. i Muprvag

Jxnipa 7.15: Apxri Ae1rtoupyiag Tou NAEKTOOVOLOU.
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™ Baowki apxn Aeiroupyiag tou nAe-
KTpovOuou (peAé 1§ pwoTrpa).

"Evag nAektpovopog, onwg gaivetal kat
oTo oYjHa 7.15, arnoteAeltal and €va mn-
vio kat Tov nuprjva, rou Bonbdel om ou-
YKEVTPWOM TNG PONG TWV HAyVITTIKwv du-
VAUIKWOV YPAUUWY Tou payvrtikoU edi-
ou. O om\iopdg, Tou €xel duvatdtnTa Ki-
vnong, eivat eAatnplwtdg, dnAadn propel
KAl EMAVEPXETAL OTNV APXIKY] Tou B€on, U-
oTePA amnd A UIKPY Tapauéppwon).
Mdvw otov onhioud BplokeTal otepew-
pévn g€ HoVWTIKA otnpiypara n pa and
TIG LOXUPEG NAEKTPIKEG EMAPEG TOU dla-
KOTTTN £vOG KUKAWMATOG, TN Aettoupyia
Tou oroiou BENoupe va eAEyEoupe. ‘ETol
0 nAektpovopuog eival Evag NAEKTPIKA -
Aeyxlpevog d1akémTng. To nAektplkd
KUKAWPA TOU nAekTpovduou 1] SeuTe-
PEUOV KUKAWHAO gA€yxou Acttoupyel e
XauNAR Tdon kat pkpd peupa. To nAe-
KTPKOS OPWG KUKAWMA Tou gpopTiou A &-
nwg Aéyetal MPwWTEUOV KUKAWHA 10XU-
oG €xel ouvrBwg pelua Tou uropel va
elval ekatovtddeg Ppopéq ueyaAltepo a-
1 10 pelpa eAEyxou.

OI nAeKTpovouol, MouU XpPNOILOTToIoU-

vTai oTa autokivnra, diakpivovrar amd

d1dpopa XapakTnpIoTIKd, orroudaidTe-

pa amé Ta omoia eivai:

® H tdon Aertoupyiag Tou nAektpovod-
Mou: . 12V, 24 V

® To peldua LloXUog Tou NAEKTPOVOOU:
m.X. 5A, 100 A

® H wun avtioraon Tou mmviou: T.X.
20Q,50Q

e H duvaun €A&ng Tou omAopou (ot a-
vtioToxn tdon): m.x. 15V

e H Juvaun ouykpdtnong TOu OTAL-
opouU (oe avtiotoln tdon): .x. 12V
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® O aplBudg enagwyv mou KAeivouyv, o
voiyouv 1§ petdyovtat :tx. 1,213

7.3.2. Eidn xa1 epappoyEg
NAEKTPOVOHWV

2710 oYua 7.16 @aivovtal T€ooepa Pa-
OlKA €idNn nAekTpovopwy, ou dlakpivo-
VTal WG TIPOG ToV apLBué Kat Tn Aettoup-
yia Twv enapwv Toug.

O apBudg TWV EMAPWV TOU NAEKTPOVO-
pou Tou avoiyouv, kKAeivouv, petdyo-
viat (aMd&louv B€om) 1 pavdalwvouv
(kAewdwvouv) eivat TOAU Oonuavtikag,
ylati kaBopllel ™ Aettoupyia kat xprion
ToU nAektpovopou ae pia epapuoyn. O-
AQ Ta NAEKTPIKA KUKAWPATa oxlog e-
vOG QUTOKIVATOU Aeltoupyouv eAeyxo-
peva and nAektpovopoug. Me Tov Tpd-
o autd, o KABe KATAOKEUAOTAG OXe-
SLdlel kat uAoTtolel Ta KUKAWUATA TOU e
KPLTNPLO TNV OlKovopia enagpwv, Ty U-
ap&n SIMAWY ePESPIKWV KUKAWUATWY
acpaleiag kat v mpootacia Twv Ku-
KAwpdTwv and BpaxuUKUKA®LA.

INa Toug nAekTpovououg mpémnel va §-

Xouug unéyn uag Kai Ta e§AG:

® 10 KAelolo POBapPEvwV EMAPWV LoXU-
og Onuioupyel omvoripeg pe TOAU
HeYAAo KivOuvo TIUPKAIGG.

® ¢reldr) n apxkr duvaun EAEng Tou o-
TA\lopoU eival peyahdtepn ard tn oU-
vVaun ouykpdmnong, UmApxouv nAe-
KTpovdpol pe duo mnvia, and ta o-
noia 1o éva xpnouuoroleirat pévo ya
apxkr} éA\&n Tou om\ouoU Kat HeTd
QTMOCUVOEETAL, EVW TO AANO XPNOLUO-
noleltal yla tn ouykpdmnon.

® yia va dlaopaliotel n owotr) olvde-
Oon TWV TNAEKTPOVOUWV, UTAPXOUV
ndvta odnyol ouvdeong otn ONKn
TOU NAEKTPOVOUOU.
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~1M SR L [

1T

| ~—1M i

Zxripa 7.16: Eidn nAeXToovOLWV ¢ IEOG Th AEITOUPYIA TWV EMAPEV TOUG.

EIAH HAEKTPONOMQN ME THN ENEPIrOnoliHzH
Q2 MPOZ TIZ EMNMA®EX TOY MHNIOY:
1M ( ]
M = Make = khelvw K))SlVSl plf] enaq)r],
) 2M KAeivouv dUo enageq
B = Brake = avoiyw - - . 7
) 1M - 1B KAelvel pia emagrn) Kat avolyet pa aAAn
T = Transfer = petayw - ; ;
1T MNvetal petaywyn Hag emaenq

Enedry 6Aa ta nAekTpKA KukAwpara
TOU QUTOKIVATOU eA€yxovtal amd nAe-
KTPOVOOUG, Ol EPAPHOYEG TOUG elval a-
neploploteq. Ot onuavtikétepol SUwG -
AeKkTpOVOUOL gival: 0 NAEKTPOVOUOG TOU
OUCTNATOG eKKIVNONG yla Tov E\eyxo
™G KiCag, o nAekTPovOUOG TNG NAEKTPL-
kg avtAiag Bevdivng, ou gaivetal oto
oxfpa 7.17, kat oMol dA\oL nAektpo-
vOUOL KIVNTHPWYV, CUCKEUWV BEpavong
1} ewdomnoinong kat afegoudp Tou auto- Jxnipa 7.17: HAeKTpovopog nAEKTPIKIG
KiriTou. avAiag Bevgivng.
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71.4. Kivntnpec kal fnpatikoi
KIVITAPEC

Ma ™ Aettoupyia MoAwWvV cuoTnudtwy
TOU QUTOKIVATOU QMAITETAL HNXAVIKY
TEPLOTPOPIKN KIVNoT. ZTIG MEPUTTWOELG
autég Xpnoluorolouvtal Kupiwg Kivnth-
peg ouvexoug peuparog (D.C.), evw ot
AN\eg TIEPITTWOELG, TIoU elval arapaitn-
TOG 0 €AeyX0G Tou aplBpol Twv oTpo-
PWV TOU KIVNTHPQ, XPnoomnolouvtal L-
Sikol Bnuatikoi KIvNTAPES.

7.4.1. KivnTrijpag ouvexoug
peEUpATOg

O nAekTpIKdg Kvntrpag cuvexouq peu-
HaTog, Onwg paivetal oe Tour) 0To OX1-
pa 7.18, eival pa olveetn pnxavr) mou
METATPEMEL TNV NAEKTPIKY] EVEQYELA TNG
MMaTapiag Tou QUTOKLVATOU Og UnXavt-
Kr] TIEPLOTPOPIKY] Kivnom.

7

. Pouhepdv

. Akovag

. ®repwt YUENG
. 2TdNg

. ZUNEKTNG

. TUNyHa

. Bdon kivnmipa

NO O~ WOWN =

Jxnipa 7.18: Topn nAextpikoy xivntipa
OUVEXOUG PEULIATOC.
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H apxni Aeiroupyiag Tou eival ol eAKTL-
KEG 1] Ol anwoTIKEG dUVALIELG, TIOU ava-
rrlooovtal avdueoa ota duo payvntl-
kd media Tou OTATN KAL TOU TUAYHQTOG
1] poTopa. O cuMEKTNG eival anapaitn-
TOG yla n datripnon g idlag popdg
MePLOTPOPNG Tou A&ova, evw 1 PTEPW-
™ YUEng, mou ouxvd Tomobeteital oe
HeYaAUTEPOUG KIVNTNPEG, OUMPBAANEL
OTNnV anoudkpuvon NG avarmtuooope-
vng BepudTag.

Qg mpog 10 payvnTikéd nedio Tou OTdTn,
autd cuwnbwg mpoépxetal and éva uoé-
VIO payvrtn aMd cuxvd dnpoupyeital
kat and nAeKTPOUayviTn, Tou AEyetal
Kal TOAIypa SI€yepong TwWV HAYVITIKWOV
néAwv Tou otdrn. Ot olyxpovol KivnTr-
peg ouvexoUqg pelaTog XPnouoTolouv
pdTopeg Xwplg oidnpo ywa va eAattw-
oouV TIG anwAeleg and dvopelpata.

Ta Baoikd xapakTnPIOTIKG EVO§ KIvNTH}-

pa ouveyxoug peuuarog eivai:

® 1 1don Aettoupyiag Tou Kvntpa: T.X.
12V

® 1 wukA avriotaon tou TUAyparog:
. 45 Q

® 0L OTPOPEG Tou AEova avd AETTTO: TLX.
8200 otpoPEqg / Aerttd

® 1 porm dlaTPENONG ™G MEPLOTPOPNG
Tou &Eova: m.x. 3 mNm

® 1 1o0xUG Tou KwvnTpa: .. 0.3 Watts

® 1 Qopd MePLOTPOPNG Tou Afova: T.xX
dekldotpopn 1§ aploTePACTPOPN

Ol epapHOYEG TWV KIVNTTPWV ouveXoUq
peuparog elval mdpa TOMEG, av oke-
¢T1el Kavelg 6TL €va oUyxPOoVo auTokivn-
TO €xel (owg neploodtepouqg and 30 Ki-
vntpeg ouvexoug peldparog. Ol ouvn-



Jxnipa 7.19: AvtAia kauoiliou i€ peTpntn
oTdbung KQuoiliou.

B€otepeg xprioelg Toug elval oe avepl-
oTNPEG, QvTAEG, OUMMIECTEG, MNXavL-
opoug petakivnong aMd kat kabapt-
opoU Tlawv Kat dlapopeq ANeG e-
PAPHOYEG.

2710 oxnua 7.19 aivetal évag Kwnth-
pag avtAiag Beviivng, mou €xel evowua-
Twévo éva alobntipa otdbung kauai-
pou TUrou TMAwTtpa. Autdg o alodntr-
pag KAvel YETPNON TNG NMOodTNTAG TOU
Kauoiuou peTpWVTAG TN ywvia mepl
OTPOPNQ EVOG TIOTEVOIOUETPOU avTioTa-

Evepyoromntés

ong, Tou yvwpioaue oty napdypago
6.2.2.1. O kinmpag g avrAiag autnig
elvalr oteyavdg, eldikol avtieKpnKTikou
TUTou, agou eival oxedlaouévog va Ael-
Toupyel Bublopévog péoa oTo eUPAEKTO
kauouo.

7.4.2. BnuaTtikég Kivntipag

O an\ég Kivnmpag ouvexoug PeUaToq
dev éxel kauia duvardmra eréyxou, &-
KTOQ amd Tnv ekkivnon, 1o otaudtnua
kal v aAayrq g eopdg Tng mepl-
oTPOo®Prig Tou. Emeldr) MoAEG epapylo-
YEG TOU QUTOKIVATOU anaitouv Tov and-
AuTo éAeyxo Béong al\d kat TaxutnTag,
wlnoav Tnv avdartuén Tou Bnuatikou Ki-
vnmpa nou fitav BéRaa yvwotdg and
T0 1920. O Bnuatikég KvnIipag mept-
OTpEPeTal KATd OuyKekplEva Bripata
ywviag kat n 6éon tou d&ovd Tou unopsl
va eleyxPel pe m pop®r Wn@LOKWY
TIAALQV.

Zixripa 7.20: Bnpatikdg kivntipadg Suo @Adoewv Kal HAYVATIKOS 0OTOPAG.
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‘Evag Bnuatikdg Kvntrpag aroteleital
and éva Aertd dloko pe peTafANTA pa-
YVNTIKA avtiotaon, mou uropel va pa-
yvnruiotel afovikd. Me tov Tpdmo autd,
propel va €xel Oxt pévo duo alAd Kkat
MEePLOoSTEPOUG HayvnTikoUg TIOAOUG.
MNipw and 1o dioko autd Bpiokovtal oe
KaTtdANnAeg B€oelg Ta TUAlypata 1§ @d-
oelg, Tou Uropel va eival kal meploodte-
pa ard éva, dnuoupywvtag €tol ta (eu-
yn Twv AWV Tou oTdn.

H tpopodoocia Twv TUNyudTwy YiveTtal
pe maApoug tdong, ol omoiol payvnti-
Couv dladoxikd Toug TIOAOUG TOU OTATN,
npokaAwvtag egaitiag NG HayvnTikig
€NENG kal dnwong neploTpoPr] Tou d&o-
va avdloyn pe toug malpoug. Aut ei-
val Kat n apxn Aeiroupyiag tou Bnpartt-
koU KIvNTAPQ He TPOoPodooia TOAUWY
Tdong, Onwg Qaiveral Kat oTo OXAHaA
7.20.

‘Evag Bnuatikdg KvnTAPag €xel TIOAA

TMAEOVEKTAMATA.

e ’Exel duvatdtnta eA€yxou Tng Taxu-
TNTag, ™G POTIG, TG POPAG G Tie-

PLOTPOPNG Kal B€ang Tou d&ova, Tng
eMTAXUVONG Kat empBpdduvang, mou
propei va yivel an\d péow twv ma-
MWV TAoNG NG TPoPodooiag Twv ¢a-
OEWV.

e EA€yxetal eUKOAa pe Tov HkpoUTio-
AoyloT).

® [eplotpépetal katd Bripuara ywviag,
Tou puBpiCovtal and tov aplBud Twv
néAwv Tou payvnTikoU pdtopa Kat
TIPAKTIKA propel va ¢Bdaoouv and Tig
1800 péxpt kal Tig 1,80.

® Ag xpeldZeTal pPEVO YLa TNV AKLVITO-
noinon kal otabeporoinor] Tou.

e To opdhua Tou eival apeAnTtéo Kat
noté dev elval aBpoloTIKS.

Ot Bnuatikol kwntripeg €xouv oAogva
kat au&avéueveg epapuoyég ota ouly-
xpova autokivnta. Mia and Tig mAgov
dladedopéveg epapuoyEg eival n BaiBi-
da npdabetou agpa yia Tn Asttoupyia
kal poBEppavon Tou KpUou Kvntripea,
oénwg paiveral oto oxnua 7.21.

Bnuatikég kivntripag

AnoppdkIng

By-pass aépa

Metalouda

*

Jxnipa 7.21: BaABida mpdobetou agpa yia mpobepliavon ToU KIVRTHEA.
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‘Evag Bnuatikdg KIvNTAPAG UETATPEMEL
NV eAeYXOEVT TIEPLOTPOPIKY] Kivnom o€
eublypauun kivnon ue t Bonbela evég
atéppova koxhia. Me v kivnon aum
petarori(etal gunpdg 1 miow o amo-
PpAKTNG ToU by - pass miepdopatog Tou
npdécbetou agpa, evw TO TEPACTUA
ppdooel Teleiwg PONG O KIVNTAPAG O-
TIOKTAOEL TNV Kavovik Beppokpacia
TOU.
Me BnuatikoUg Kvntripeg yivetal ouvi-
Bwg kat n Aetroupyia Twv ARG epapo-
Ywv, avdloya BERaia e tn oxediaon
TOU KABe KATaoKeuaoTM).
®* Adpbwon g B€ong g MeTAAoU-
dag ykallou yla tov EAeyXo Twv
OTPOPWV TOU KvNTrpa oTo peAavti
Kal Tov €Aeyxo TG empPpdduvong e
navagopdg 1 ppévo netaloudag, 6-
Tav agrjvoupe 1o TevtdA ykadlou.
® Avolypa Kat KAE(oOo TNG NAEKTPIKAG
nAlopo®ng pe HeTddoor g Kivnong
Me dvteg, Onwg gaivetal Kat OTo
oxfua 7.22
® Aépbwon Tng 6éong Tou dlappdyua-
TOG 01O OUOTNUA eloayWYNG Kat dla-

Zxnpa 7.22: eiroupyia tag nAiopoQrng ue
Bnparixé xivnrripa akpipeiag.

Evepyoromntés

vouNg Yuxpou 1 Bepuol agpa otnv
kapriva Twv empatwv.

® AN\ay" g €vdelEng Twv XI\OMETPN-
TWV.

® Aeitoupyia Tou udpaulikou TidovioU
pe petafAnTry urtoforiénon.

® PUBuion Tng nogdtntag kauoaepiwv
oto oloTnua avakukhogopiag Twv
kauoaepiwy, pe Bnuatikd kwntripa
neploTpo@ikoU Tunou, onwg delxvel
TO OYua 7.23.

Jxnipa 7.23: IepioTpo@Ikoe fnparikog Kivi-
THEAC yIA ToV EAgyx0 ToU d1aQPAyuarog OTo
ovotnya avakukAo@popiag Twv KQuoagpIiwv.

1.5. Evepyonointéc
€18omoinong Kal Ane1RoOviong

O MIKPOUTIOAOYLOTYG EXEL CUYKEVTPWLIE-
VO OTN MVrin Tou éva TepdoTio aplbud
OeJOEVWY KAl TTANPOPOPLWY, TIG OTIO(EG
avavewvel dIAPKWG e Tn Porbela Twv
alodnmpwyv. Oa ftav enouévwg copa-
p1] TMAPdAEWYN TWV KATACOKEUAOTWY auU-
TOKIVATWV VA [NV aloTtorjoouy TiG TAN-
pogopieq autég yla va eldomololv Tov
odnyod 4t éxel oupPel kdmowa BAGRN 1
aMAWG va TOV EVNUEPWVOUV YId TOV €-
Agyxo NG Kardotaong Twv dlapdpwv
ouoTNUATWY Tou OxAHatog. ErumAgov,
eivat moAU eUkoAo yla tn olyxpovn Te-
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xvohoyia va uhomolel nAekTpovikd ou-
OTNUaTa evepyomomtwy ewdornoinong
Tou 0dnyou 1} anelkéviong Twv TIapaé-
TPWV TWV CUCTNUATWY TOU AUTOKIVITOU.
Qg 1pog TIG avOpwveq ALOBATELG, OTIG
oroieq kKuplwg aneubuvovTal oL evepyo-
nointég dlakpivovtal oe NXNTIKOUG Kal
onmikoug. Ot nynrikol evepyoronTég
nepthapBdvouv Toug kKAaaikouqg Boppn-
TEG, TIQ OEIPrVEG TWV CUOTNUATWY OUu-
vayeppol al\d kat Tig mAéov oUyxpo-
veg Hovdadeg, Tou edomololv e Tapa-
Yoy ewvrig. 'Evag nAektpovikdg Bop-
BnTAG, Tou €xel duvatdtnTa pubuIoNng
NG ouxvéTNTag TOU r)X0u, Ppaiveral oTo
oxfua 7.24.

Xpnowuomnoleitat wg evepyoromTq €l
doroinong yla tn xperon tTwv {wvev a-
opahelag, Tn B€on Tou KAeLdIOU Kal TV
KaTdoTaon Twv PWTWV TIopeiag, yla Tov
odnyo nou aropakpUvetal BLlAacTIkA and
To 6xnua, xwpig va kdvel EAeyxo.
Avdhoya e Tov TPOTo EvOElENG TwV O-
TITIKWOV  evepyoToNTwy, autol Ta&wo-
pouvtal oe avaAoyikoug, Yn@iakoug
KAl PWTEIVOUG (evOEIKTIKEG Auxvieg). E-

Jxnipa 7.24: HAextpovikdg Boufntic e
pubulduevn ouxvoTnTA TOU NXOU.
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Zxnpa 7.25: ¥nelakdg evepyonomntig T1ou
ovotnparog avdaeAséng.

Aneixovile1 apifié oTpoQav Kal IOOIOPEIA
avdple&ng o€ 110IpeC.

vag Ynelakdg evepyoronTrg arnetkovi-
ONg Tou ouoTraTog avapAeEng paive-
TalL OTO OXNMa 7.25.

Yndpyxouv mdpa moAAd €idn Ynpiakwv

EVEPYOTTOINTWV AITEIKOVIONG, TA KUPIO-

TEPA amé Ta omoia givai:

® oL pwTodiodol (LEDs).

® 0L 0606veg UYpWV KPUCTANWY (LCD).

® 0oL 08dveg €vielEng e pBoploud ev
KEV®.

To tapm\d opydvwv, To clotnua TAn-
popdpnong Tou Ta&ldlol aAAd Kal To
ouotnua autodidyvwong, divouv oto o-
Onyo ndpa nmoAEG MAnpopopieg yla To
kauotuo kal tn daxelplor| Tou, TV Katd-
OTAON KAl TO XELPLOUO TOU KIvNTNPa, TIG
ouvOrikeg Tou TEPIBAANOVTOG Kal TOu
Ta&dlou and mAeupdq dAveong, TANPo-
@opnong kat acpdielag katd v odn-
ynom.

To TaurmAé opydvwy, dnwg Paivetal kat
OTO OXAMA 7.26, OUYKEVTPWVEL OAA OXe-
OOV Ta eVOEIKTIKA Opyava TOU AUTOKIVI-
Tou Kal mpérel va eival oxedlaouévo e
aLoONTIKN eUPAVION, eVA) N JLATAEN Twv
opydvwv pénel va eival Tétola woTe va
pnv arnoondral N MPoooxr Tou odnyou
pe TNV avayvwon Twv evdeiewv. MNa 1o
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Adyo autd dlatnpeital n avaloyikr pop-
o Twv Baokwv opydvwy EvdelEng napd
™V akpBSTEEN TUUY) TOUG, CUYKPLTIKA UE
Ta Ynolakd épyava. Xty emruxia tou
otdxou autol SuwG CUPPBANEL onuavTL-
KA KAl 0 KATAANAOG XPWHATIONOG TV
KALAKWV KAl TwV SEIKTWY, OUUPWVA e
Toug dlebveig kavoviopoug.

Ot Kupdtepol arnd Toug eVePYOTIOINTER
arelkéviong evdelewv Tou TAUMAS op-
YAvwv eivat: To NAEKTPOVIKS TaXUHETPO
He XI\OMETPNTY], TO NAEKTPOVIKO OTPO-
POUETPO, TIAB0G PWTEWVWV EVOEIKTIKWY
AUXVIWV Yla TO Kauoluo, tn Bepokpaoi-
a Tou KIVNTAPQ, TI§ BAABeg TNG autodid-
Yvwong, n wpa Kat oAEG dMeg Bon-
BNTIKEG KAL EVINUEPWTIKEG TIANPOPOPIEG.
>e apkeTd autokivnta yivovral epaotte-
XVIKEG KahaioBnteq enepBdoelg e po-
0OMKeg evepyoToMTWY anekoviong yla
d1dpopa OUCTANATA TOU QUTOKIVATOU.
Mia tétola enépPBaon yia v €voelEn
NG mieong otnv MOAArAY] eloaywyr -
vOég ouaTruaTog evioxuong tng oxUvog
TOU KnTrpa Qaiveral oTto TapaKdTw
oxnua 7.27.

Zxripa 7.26: Taumd opydvav auTOKIVIATOU.

Zixripa 7.27: Evepyomointi¢ aneikoviong tng
mieong otnv noAAamin eioaywyn evog ouoTn-
LQrog evioxuong Tng 10XU0¢g TOU KIVTAQA
(turbo). H gpaoitexvikn Quti eykardoraon
Ka1 pUbuion ToU EVEQYOIOINTH AIIEIKOVIONG
O1apkel IepiTou 5 Wpeg Kal amateiral n m-
OT1i THPENON TWV 00NyIWV TOU KATAOKEUAOT
TOU yIa Tnv TEAIKN TOU pUduion.

2TIG TEPUTTWOELG aUTEG anaiteital Ba-
Bld yvwon kal PeAETN SAwv Twv avti-
OTOLXWV OXEDIWV TWV NAEKTPLIKWY Kal 1
AEKTPOVIKWV KUKAWHATWY TOU €PYO0TQ-
olakoU Kataokeuaotr, apouU mubavd Ad-
On otig ouvdeopoloyieg, umopel va
TIPOKAAEOOUV CORBaPES Kal avemavop-
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Bwteq aAoLWOoEIGANA kal BAAReg ot
Aettoupyia Tou pIKPOUTIOAOYLOTH.

1.6. E181Kk0i 101101
EVEPYOIIOINTWV

Extdq and toug Baoikoug TUnoug pnxa-
VIKQOV - NAEKTPOMAYVNTIKWY EVEPYOTIOLN-
TWV (NAeKTPOUaYVNTIKEG BAABIdeG, nAe-
KTPOVOUOL, KIVNTTPEG), UTAPXOUV Kal
AM\ot eldikol TUTIOL EVEPYOTIOMNTWY, TIOU
XPNOWOoToLoUvV TNV EAKTIKY] 1] AMWOTIKY
dlvaun Twv NAEKTPOUAYVNTWV yla va
petatorticouv dldpopa eEaPTrUaTa TOU
QUTOKIVATOU. AUTA T CUCTNUATA EXOUV
v (dla apxn AeiToupyiag e Toug nAe-
KTpovOpoug, pe TN dlapopd Ot 1 1oxug
Tougq eival oAU peyalltepn yla va ava-
rtUooouv peydheg duvdpelg riieong.

‘Eva mapddetypa TETOLOU evepyOoToNTH
elval 0 NAEKTPOHAYVNTIKOG OUMTIAE-
KTNG HE PETATPOMEN POMIG TOU AUTO-

patou KiBwTtiou TaxutriTwy, Tou gaive-
TaL 010 OYAua 7.28. To gUyxpovo autd
KIBWTIO TaXUTATWV €xel Tn duvatdinta
nAekTpovikoU eA€yxou. Eival yvwaotd o1t
O OUUMAEKTNG QTOPOVWVEL TO KIBWTLO
Taxumtwyv and Tov Kntipaq, kdbe ¢o-
pd Tou yivetal al\ayr] OTnV KIVNTIKY) Ka-
TAOTAON TOU QUTOKIVATOU, WOTE N aANa-
Yy TNG TaxUtnTag Kat n oUunAeEn tou
Kvntipa va yivel xwpiq Tpavtayuara.

‘Otav 1o éxnua avartrUgel mPoodeuTikd
Ha Taxutnta, evepyomnoleital autéuara
kat opaAd o nAekTpopayvnTikdg ou-
MMAEKTNG Kal pe tnv Tileon Tou aokel,
dlao@ahilel 6Tt n oUvdEON TOU PETATPO-
néa g pormig HeTa&u Tou Kivntmpa Kat
Tou KiBwTiou TaxutrTwy Ba eival opahr
kalL otabepn. Ze ANAeg TapaAllayég e-
vOG U TANPWG QUTOWATOTIOMUEVOU OU-
OTAMATOG TOU KIPBWTIOU TAXUTATWV, N
aM\ayn TaxutATwy yivetal pe Slakdrreg
nou Bpiokovral MAvw oTo TIUOVL, Onwg

1. ZAnara alodntipwy

2. Movdda nAekTpovikoU eAEyxou

3. AvtAia napoxrig Aadou

4. KUpla BaABida pubuiong

5. HAektpopayvntikég BaABideg pubuiong
eUpoUG TIAAUWOV

6. Orkn BarBidwv (BarBLdopdpog)

7. HAektpopayvnTikég BarBideq petaywyng
8. Afovag and otpoParopdépo

9. Metatpornéaq ponng

10. ZupnAExTeg Kal pPEva

11. MAavntikd cuoTruata

12. Melwtipag otpowyv e£630uU KIBwTioU
13. 'EE0d0q mpog Toug Tpoxouq
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Jxnipa 7.28: HAeKTpoviKe KIBOTIO TAXUTHTOV.




Zixripa 7.29: AMayrn taxutitov pe SIakOnTes
TILOVIOU 0 QuTOUATo KIBWTIO TAXUTATWV.

QaiveTal oTo oxnua 7.29, ya va pnv o
noomndral n mpocoxr Tou odnyou, étav
aM\del Taxutnta.

Ot unxavikol - N\eKTpopayvNnTikol evep-
YOTIOINTEG KAl OL EVEPYOTIONTEG eLO0TION-
nomg Kal amelkoéviong emkpaTolv OTIq
EPAPMOYES TWV OUYXPOVWV QUTOKIVH-
Twv. MoA\oi pdAoTa nAekTpopayvnTikoi
gvepyoromtég ouvribwg ouvdudlovtal

10

Evepyoromntés

kal pe udpaulikd cuoTApara, 4nwg
oTnv Tep{mtwon NG evepyng avdaptn-
ong, TG Hetddoong kivnong oe ouoth-
pata kivnong otoug t€ooeplg TPoxoUq
4x4, oto UdpPAUAKS cuoTtnua TiovioU
e JeTaBAnTT urtoforiénarn, OTo avTloAl-
oONTIkG oUoTNUA PPEVWY KATT. 2TIG Tie-
PUTTWOELG AUTEG OL KATAOKEUAOTEG TIPO-
opépouv TARPN OUCTAHATA EVEPYO-
moINTWV Kat Oxl pepovwuéva eEapTra-
T, 6nwg deiyvel kal To oxrua 7.30.
TéNOG uTAPXOUV Kal TEPLOPLOUEVEG €-
PAPUOYEG BEPUIKWY, PWTEWVWY, TAE-
KTPIKWV Kal XNMIKWV evepyoromtwy, o-
nwg ¢aivetal and ta nNApakdTw napa-
delypara. Ol evepyorointég autol eAEy-
Xovtal arneubeiag e EVTIOAEG TOU MIKPO-
UroAoylot pEow KATaNAWV NAEKTPL-
KWV KAl NAEKTPOVIKOV KUKAWUATWV -
oxuog, olupwva e Toug kavoveg a-
opalelag kat pootaciag and Tuxdv Te-
pirTwon BPaxUKUKAWUATOG.

. Evepyomnointég
. Alobntipag B€ong
meTaAoudag
3. AlaKOTTING PWOTWV
oTon
4. AlakdmTTng emAoynig
5. AloBnmpag
TaxutnTag
6. 0B6vn evdelEewv
7. Evepyomnointég
8. HAektpovikr) povada
eAéyxou
9. Alodnmpag B€ong
Tioviou
10. AlakdmTng ekkivnong
and vekpd
11. AlayvwoTiki ¢pioa
eNéyxou Tou
OUOTANATOG

N —

2xnipa 7.30: ITApn ouoTApaTa EVEQYOIoINTOV EVEQYIIC AVAPTNONG Kal evepyoy S1a@opIKoy

ueradoong Kivnong oToug TE00EPIC TPOXOUC.
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® Oepukdg evepyorontig B€ppavong
aépa eloaywyng (oxfiua 7.31)

Zixnipa 7.31: Oepuikdg evepyomomnTig yid
Bgpuavon ToU agpa e10aywyng.

TornobBeteltar oy €icodo elocaywyng
TOU a€pa yla TNV TIaPACTKEUT] KQUGI(IoU
pelypatog. Ogppuaivel Tov agpa pe
BonBela nAekTplkig avtiotaong kat
XPnowlomnoleltal yla TNV QvTETWITLoN
TPOBANUATWY TOU KpUOU KIVITAPA.

® Ogpukdg evepyoroinNtig PUBUONG

oTpoPwv pelavti ( oxrua 7.32)
>Tov evepyoromtr} autd, n pon mpEd-
obetou agpa ywa TN dlatipnon Twv
OTPOPWV OTO PENAVT( EMITPETETAL HEXPL
va OAOKANpwBel n B€ppavon yla Tnv ex-
kivnom evég kpuou kivntrpa. O €Aeyxoq
™G pong Tou aépa yiverar p€ow Tou
Beppavirpaq, o ormoiog e Tn BepudtnTa
TIou Tapdyel 0 KAMOIO OUYKEKPLUEVO
XPOVIKS dldoTtna, TapapopPwveL To di-
METAAIKO €Ahaopa, To orolo Tapacupel
éva ddppaypa kheivovtag €tolL 1o TE-
paoua Tou agpa.

® HAekTpikol evepyoromnTteg avAapAeEng
kauoiupou ( oxrpa 7.33)

Apiotepd: MAApeg oAokAnpwuévo ou-

oTnua yla tnv avdapAeln Kauoiuou pe

dlavopuéa, mmvio avagpAegng, kaAwdiwon

Kal avapAekTpeG (Uroud).

Ae&1a: Zuotpa avdpieEng xwplg dia-

vopéa. Alabétel Eexwplotd mmvio avd-

Oeppaviipag

AKPOJEKTNG
ouvdeong

ALPETAAIKS
é\aoua

Pon
¢ npdobetou

aépa

Aldppayua
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Evepyoromntés

Jxnipa 7.33: idgopol TUrIol evepyoromtav avdpleéng kauoiiou.

PAEENG Yla KABE KUALVOPO KATAPYWVTAG
€10l KAl TNV KaAwdiwon.

® dwrtelvol evepyoromnTég eowTtePIKOU
kal eEwTtepIkoU PWTIOUOU

Mep\apBdvouv OAa Ta PWTIOTIKA ON-
pela, Tou evepyorololvtal autduata T
e Tn BoriBela SIAKOTTTWV OTA CUCTTUa-
Ta e0WTEPKOU Kal €EWTEPIKOU QWTL-
OpoU TOU QUTOKIVATOU Kat ekTeAOUV
TIPOYPOAMUATIOUEVEG EVEPYELEG, TIOU €-
Aéyxovtal amnd 1o pikpoumoAoylotr]. Ot
evépyeleq auTég mepthapBdvouyv: otabe-
PO PWTIONO XWPWV TOU AUTOKIVITOU 1
QWTLONOS e publdevn évtaaon, Kateu-
Buvon 1| dldpkela.

Mapadsiypara TéTolwv evepyomrmomTwv

PwWTIOUOU givai:

1. O pwTlopdg G kaprivag Twv empa-
Twv, Tou avdfel étav avoiyouv ol
noPTEG KAl XAUNAWVEL O€ évTtaon Qw-
TIOpOU pe To KAelowd Toug.

2. H autépatn puBuon g éviaong
PWTIOUOU Tou TAUMAS opyAvwy.

3. H kateuBuvdpevn d€oun pwTdg TWV
nipopoAéwv, Tou eival avdhoyn mpog
TO popTtio (BApog) Tou oxNUaTOg, Yia
v anopuyr BAuBwonNg.

4. H napdtaon Tou avAppatog Twv
npoBoAéwv T vUKTa PETA TO oMol
MO TOU KlvNTAPQ, MEXPL va armopa-
KpuvBel 0 0dnydg amnd 1o dxnua.

5. Ot kahupuévol TiPoBOAE(G OTO KaTW,
TIoU evepyorotouvtal HOvo yla Uept-
k& deutepdAerta and tov odnyd Kat
XpPnoyLorolouvtal wg orjua TPoeLdo-
noinong ya TO TPOOTIEPACHA K&-
TIOLOU OXNHATOG.

® Xnukdg evepyorointq povdadag ae-
pdécaKkou
H povdda agpdoakou, Tou XPNOLUo-
noleftal ota autokivnta and TIg apXEq
g dekaetiag Tou '80, eival o povadikédg
XNUKOG EVEPYOTIOMNTIG TOU CQUTOKLVY-
Tou. ApXIKA xpnolomomenke pévo yia
v npootacia Tou odnyou kat apydte-
pa TPOOTEBNKAV Ol agPdCaKOL Yl TV
TpooTtaoia Tou ouvodnyou Kat TNV Tpo-
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Zxnpa 7.34: Evepyomomugvol agpd00akol OUYX00VV AQUTOKIVITWV.

otacia and MAeuplkég auykpouoelg, 6-
Twg deixvouv oL evepyomolnuévol agpo-
OaKOL TOU oxrjuaToq 7.34.

O XnHIKSG auTdg evepPYOTTOINTAG, TIOU O-
AOKANpwvel T AetToupyia Tou og Xpovo
MIKPSTEPO artd TO €va OEKATO TOU deuTe-
poA€rtrou, ooduvapel pe éva KPS e-
KTo&euTr)pa upaulou Tou Kaiel oteped
kauowla. Artotelettat and €va gdko vau-
Aov updoparog, Tou €xel TPUMeG eKTO-
vwong. O odkog autdg 1} agpdoakog Ba
yepioel pe akivduvo agplo afwto, Tou
Ba mapdyel kat 6a YuEel akaplaia o e-
vepyoromTrg. AkOun urndpxel éva ou-
omua avagAegng kat éva ouotnua
(POUCKWHATOG e PIATPO, TIoU eival oxe-
d6v mapdpuolo oe dAoug Toug agpdoa-
Koug, Onwg paivetal kaL oTo oxrua 7.35.
To aéplo dlwto napdyetal ouvribwg a-
né T XM aviidpaon otepeol alw-
Touxou vatpiou (NaN3) kat vitpikoU ka-
Aou (KNO3), péoa oe éva 8AAapo kal
dlagelyel and éva guotnua aywywy, -
VW Ta oTeped TipoidvTa Tng aviidpaong
naywdevovtal oto Qiktpo. INa va apxioel
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Agpboakoqg
mAeupdqg
odnyou
(I Aéplo dlwto—,
o OiNTp
. ACwToUxo VAT
‘ Movada ﬁ
avagpAegng

mAeupdg

ouvodnyou

Zxnipa 7.35: Zvotripara avdpleéng kai
(POUCKWUATOC AEPO0AKOU.

autA N XNUIKA avtidpaon npénel va Te-
pdoel NAeKTPIKS pelpa amnd Tn povada
avAaQAeENng, Tou TIPOEPXETAL and TO -
kpoUmoAoyloth. H evtoAr] autr} 6a do-
Bel UoTtepa and dactalpwon NG TAN-
pogopiag ywa t olUykpouon and éva
ouvduaoud alodBNTrpwWV ermTdxuvong 1
emPBpdduvong (awobntripeg TPOoKpPoU-
ong), mou yvwpiocape otnv tapdypapo
6.4.4. Auté yivetal yla va arogpuUyoulle
avermBuunTo @oUcKwHA Twv agpdoa-
KWV O€ HIKPOOUYKPOUOELG.



Ta ouoTANATA POUCKWKATOG TWV agpod-
oakwv eival KUAIVOPIKA yla T TAeupd
TOU ouvodnyou Kal €xouv  KATANANAO
oxniHa ya v rAeupd Tou odnyou, Tipo-
KEIEVOU va Xwpouv Péaa oto TiudvL. Ot
TIPOOTIABEIEG TWV KATAOKEUAOTWY Yla

ENOTHTA

Evepyoromntés

TOUG HeANOVTIKOUG aePO0aKOUG POCa-
vatoAifovral oe eVAANAKTIKEG TINYEG ae-
plwv pouokwuaTog al\d kat otn duva-
TOMTA NG €navaxenaolornoinong Kat
QVaKUKAWONG HEPWV TWV HovAdwv ae-
POCAKWV.

NMEPINAHWH ENOTHTAZ 7

e H ulomoinon Twv ano@Aoewv Tou [IKPOUTIOAOYLOTH
yivetar andé toug evepyoromnTEg, ToU avaAapfd-
vouv dpdon érou eival duvatdv katl apkouvTal aTnv

evnuépwon tou odnyou, dtav n Ikavoroinon Twv a-
narroewv evog npoBArpartog Eenepvd Tig duvato-

NTEG TOU.

e QO evepyormontég Ta&vopouvtal ae dldpopa eidn avdhoya pe ) dpdon Toug, 6-
TIWG: UNXavikol - NAEKTpOUayVNnTIKol, Beppikol, pwTelvol, NAeKTPIKOL, XNHwKol Kat
evepyoroinTég edomnoinong fy anekéviong, evw eEetdlovral wg nmpog Ta dldeo-
PO XaPAKTNELOTIKA aAAd kal TNV apxr) AetToupyiag Toug.

e OL unxavikol - nA\ekTpopayvnTikol evepyomnoinTég anotehouv Tnv MAsloyneia Twv
EVEPYOTIONTWV KAl XWPIovTal Og TPELG KATNYOPIEG: TIG NAEKTPOUAYVTIKEG BaA-
Bideg, TOUG NAEKTPOVOLIOUG KAL TOUG KIVITHPEG, EVW UTIAPXOUV Kal HEePLKOL pnxa-
VIKOL - NAEKTPOUAYVNTIKOl EVEQYOTIOINTEG, TIOU AETOUPYOUV [e LoXupoug nAe-

KTPOUAYVITEG.

® O nAekTpopayvntikég BaiBideg, mou xwpifovtal oe dldpopeg katnyopieg avd-
Aoya e Tov TPATo Asitoupyiag Toug, XPNOLLOToLoUVTAL KUPIWG OToV EAEYXO0 TNG

PONG UYPWV Kal agpiwv ouatnudtwy.

® O nAektpovdpol, ou Ta&vopouvtal eniong oe dldpopa £idn avdloya pe T Aet-
Toupyia Toug, XPNnotuomoloUvTal OToV EAEYXO NAEKTPIKWY KUKAWUATWY LoXU0G

Kal TN Asttoupyi(a QUTOUATIOUWY.

e O Bnuatikoi KIvNTrPeG Kal oL KIVNTHPeG cuvexouq peUpnatog Bpiokouv TIOAEG e-
PappoyEg, émnou anaiteital dnpoupyia eAeyXOHeEVNG ) N UNXAVIKNG TIEPLOTPO-
QIKAG kivnong. H meplotpo®ikr] autr| kivnon eival duvatdv va petatpanel kat oe
eublypauun kivnon ue t Bonbela edkwy dlatdEewyv Ue atépuoveg KOXAEG.

e Q1 evepyoroinNtéqg e1doroinong kat anelkéviong, mou dlakpivovtal og NXNTIKoug
kal orttikoug, divouv oTov odnyd evNUEPWTIKEG TIANPOPOPIES KAL TOV TIPOELSO-
nololv, étav Katl acuvriBioto cupPel oto autokivnto.

® Yndpyouv edIkoi TUMOL gvepyomoiNTwy, TIou oxedladovtal yia va ekteAolv ou-
YKEKPLUEVEG EIDIKEG EPYATiEq e BEPIKA, PWTEVE, NAEKTPIKA KAl XNHIKA aroTe-

Aéouara.
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4.,

5.

ﬂ EPQTHZEIZ ENOTHTAZ 7

V. 1. Motog eivat o POAOG TwWV EVEPYOTIOINTWY OTO AUTOKIVITO;
w 2. Narti ol nAekTpopayvntikég BaiBideq Aertoupyolv ouvr)-
Bwg pe ouvex€g pelua Kat Tt kaBopilel Tn dUvaun, Tou Ki-
- vel Tov on\lopd Toug;
3. Nwg pubuicetal n avgnon 1 n peiwon g CUVOAIKAG TIO0O-
TNTAg TOU KAQUGIOU pelylaTog, Tou WekAlouv oL NAeKTpo-
payvnTikég BaiBideg, pe T BoriBela Tou KUKAOU evepyo-
noinong;
Motog TUMog nAekTpouayvnTikhg BaABidag xpnowylomnoleital yla tn SLlakorr] Tng
TpoPodoaiag Tou Kauaiuou g epmTwon atuxXAiuaTog;
Motog TUnog nAektpopayvnTikig BaiBidag xenotuoroleTal yia tn Astroupyia
Tou avTloAloBnTikoU cuoTtuatog epévav (ABS) kal pe modv Tpdmo Asttoupyel
n BaABida auty;

6. Mepikol nhektpovdpuol €xouv duo mnvia yia ) Aetroupyia Toug. MNolog eivat o pd-

Aog Tou KdABe mnviou;

7. Nwg eivat duvatdv évag KPOG o LoXU NAEKTPOVOOG va eAEYXeL TN Asttoupyia

€VOG KUKAWUATOG HEYAANG LoxUog;

8. 3¢ TolEG TIEPUTTWOELG EPAPUOYWY XPNOLUoTIolETal 0 arnmAdg KvnTrpag cuvexoug

9.

10.

11.

12.

13.
14.

15.

PeUATOG Kal O€ TIOLEG TIEPUTTWOELG O BNUATIKOG KIVITAPAG;

MNwg elvar duvatn n MePLOTPOPY| evOG PnUATIKOU KIVNTAPA KATd CUYKEKPIUEVA
BruaTa ywviag kat Tola eival Ta MAEOVEKTAATA TOU KvnTrpa autou OTIq epap-
HOYEG eVOGQ QUTOKIVI|TOU;

Mwg Aertoupyel n BaABida nmpdobetou agpa yla v poBEpuavon Tou KpUou Ki-
vNTAPA OTIG £ENG TEPUTTWOELG: e XProm Bnuatikol KivnTrpa Kat pe xprion Bep-
Haviripa pe SUETANIKS ENaoa;

Mati o TaxUpeTPo Kal To OTPOPIOUETPO dlaTnEoUV TNV AVAAOYIKH HOPPr] TOUG
OTO TAUMAS opydvwv oTn oUyXPovn WUnN@LaKr| EMOXY| MAG;

Na avapEpeTe LEPIKEG EPAPHOYEG NYXNTIKWY EVEPYOTIOINTWY YA TNV e1domoinon
Tou odnyou, Tou cuvavIdpe ota onpepvda autokivnta.

Mowa €(dn YnepLakwv EVEQYOTIONTWV AMEIKOVIONG YVWPICETE;

Mwg Aettoupyel 0 NAeKTPIKAG evepyoToiNTIg o€ €va oUoTNUA AUEONS  avApAe-
ENG xwpig T xerion dlavopEa;

Mowa eivat n apyn Aettoupyiag Tou agpdoakou kat ola 1) Bactkr} dagopd ot
oxediaon peTa&l Twv agpdoakwv odnyou Kal cuvodnyou oe éva autokivnTo;
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8.1. Eidn ouotnudartwv autodidyvwong
8.2. AeiToupyia Twv CUOTNHATWY AUTOBIAYVWONG



Emd10KOnEVol oTOXOl:

Me tnv oAokArjpwomn autol Tou kepalaiou Ba Tpeérel va elote

Kavol va:

B AvaQEépeTe Ta KUPIOTEPA €idN TwV CUOTNHATWY AUTOSIAYVWONG Kal Ta
TIAEOVEKTAHATA TG EPAPHOYHG TWV CUCTNHATWV AUTWV GTNV TTPOAnYn
kai 31dyvwon BAaBwv oTo oUyXpovo auTokivnTo.

m E&nyeite Tov TpémO AciToupyiag evog cuoTHHATOG AUTOSIAYVWONG.

B Avayvwpilete kal va aglohoyeite pia amokwdikomoinuévn BAAPn evég ou-
oTpaTog autodidyvwong amé 1o d1IayvwoTIKS mivaka BAafwv.

m Mndevilete pia BAGBN evég ouoTApATOG AUTOdIAYVWONG PETA TNV ATIOKA-

TdoTtaon TnG.

I'ENIKA

O1 JlapKWG au&avdpeves analtroelg yla
ToVv AEYXO0 TWV CUCTNUATWY evOG AUTO-
Kiviitou amé To MIKpoUToAoyloTr Tel-
VOUV va UETATPEPOoUV Ta olyxpova au-
Tok{vnTa Og KIVOUUEVOUG UTIOAOYIOTEG.
AUt n aglomoinon Twv TANPOPOPIWV
KAl Twv SUVATOTHTWY TOU UKPOUTIOAOYL-
ot elxe wg anoté\eoua TNV avartuén
ouotnudtwyv autodldyvwong. H orou-
daidtnta g autodidyvwong, dnAadn
g dtdyvwong BAaBWVY Katd Tnv odryn-
on and Tov (1o To HiKpoUToAoyloTy, Yi-
vetal oloéva kat peyalutepn. Tauto-
xpova Opwg auEdvetal Kat 1 TIOAUTIAO-
KOTNTA TWV CUCTNUATWY AUTWV.

Méxpl orjuepa n autodldyvwon fTav a-
notéleoua aglomoinong Twv MANPEoYo-
plwv, oy dlakivouae €vag UKPOoUTIOANO-
ylotig. MNvwpifovtag Tig ouvnBlougveg
TIHEG TV onNudTwy evog alodntpea, -
Tav oAU eUKONO VA EVNUEPWVEL TOV O-
onyo otL o aloBNpag autdg divel Tw-
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pa aocuvriiBloTeg TIEQ OMNPATWY, YEYO-
vog, ou onpaivel Unap&n BAARNG. H vé-
a TAon, TOU erikpatel onpepa HeETAEU
TWV KATAOKEUQOTWY AUTOKWVITWY, gival
va yivel n autodidyvwaon Uépog Kal oto-
XOG TNG apXIKAG oXedlaong TOU AUTOKI-
VATOU Kal va un pelvel anAr a&lomoinon
TWV TTANPOPOPLWY, TIOU GUNEYOVTAL YA
AetToupylkoUg okoroUg Twv dlapdpwv
OUOTNUATWY TOU AUTOKLVTOU.

8.1. Eidn ouotnpatwv
autod1ayvwong

8.1.1. M€d0601 auTodidyvwonc

Amé ta npwta oTtddla KATAOKEUNG TwWV
QUTOKIVATWY avantuxenkav uébodol
dlayvwong BAaBwv, dnAadr| Tpdrol Tiou
arokaAUTTouv TIG aAnBwvég aitleq kat
TIg TMYEQ Twv BAaBwv. Oi pébodol a-
ARG dldyvwong xpnotuorololv TI§ o-
Onyieq dldyvwong Tou KATAOKEUAOTH,
OnAadr A OUYKEKPLUEVN Oelpd 0dn-



viwv eAéyxou. OL é\eyxol autol yivovtal
ouvnBwg and Tn oTyun, Tou eppavice-
Tal KArolo ouurrtwpa BAAGBNG (r.x. 66-
pupog, dlappor, urepbépuavon). ‘Etol
€X0UV Kupiwg BepameuTtikd xapaktipa,
av Kal TToAEQ popEg yivovtal Kal Tpo-
ANrtTikd, avaloya pe tnv eurnetpia Tou o-
dnyouU Kal Tou TexVIkoU evog Ouvepyei-
OU QUTOKLVATWV.

O napadoolakdg autdg TPOMog didyvw-
ong BAaBwv xpnoluorolel wg epyaieia
eNEyXou TO TIOAUMETPO, TOV TIaAUoYpPd-
(0, TOV avaAUTH Yla Ta Kauoagpla, Bep-
MOMPETPA Kal TiiecOUETPA dlapOpwV TU-
nwv aAAd kat €va TARB0Gg opydvwv Kal
OUOKEUWYV UETPNOEWV Kal EAEYXOU, TIOU
yvwploaue avaAuTtikd og TiponyouUuevn
evotnta. Nedtepol BeATwpPEVOL TPATIOL
an\ng dldyvwong XpenoldoTololy eidl-
KEG OUOKEUEG €EGDOU onudTwy yia TIG
OUVOECELQ TWV OPYAVWV PETPNONG Kal
KATAAMNAeg BLBALOONAKEG HEe TIOAA Tia-
padelypata ONUATWY KAl KUPATOUOP-
Qv eEGd0U yla TN UYKELON TWV TIWV
TWV PETPOUUEVWV HEYEDWV.

H epapupoyr Twv MIKPOUTIOAOYLOTWY
oTtov EAeyX0 TWV CUCTNUATWY TOU AUTO-

2ixnipa 8.1: H anokdAuyn twv BAaBdv tou
QUTOKIVIATOU arié TO oUoTnua autodidyvwong.

Zuotiuata autodldyvwonsg

KivrjTou édwae véa dlAoTaon oTIG HeBO-
doug didyvwong BAaBwv. ZTo HikpoUTo-
AOYLOTY] OUYKEVTPWVOVTAL Kal Slakivou-
VTalL OAEG Ol AEITOUPYIKEQ TIANPOPOPIEG
anod Toug aloBNTNPEG Kal TOUG EVEPYO-
nointég. H a&lomoinon Twv mMANPoQo-
PLWV aUTWV og ouvduaoud pe Tig duva-
TOTNTEG TOU UIKPOUTIOAOYLOTH elxav wg
anoTéAeoua TNV avdartugn Twv ouoTn-
HATwV autodidyvwong, dnAadn cuotn-
MATWV TIoU arokaAUTTouV autéuaTa TIq
artieg kat yég Twv BAABWY, dnwg eai-
veTal oto oxriua 8.1, xwplg va nponyn-
Bel dlayvwoTikdg éleyxog amnd KArolov
TEXVIKO.

Yrnidpxouv tpia Baokd &idn ocuotnud-
Twv autodldyvwong, Ta oroia avapgpo-
VTAlL TIAPAKATW, cUUPWVA UE TN XPOVO-
AoYIKr] oelpd avAamnTuéng Kal EpAapUoYNiG
TOUG. 2€ KABe WG TePITTTwon N owoT
XP1ioN OToLOUdNIOTE CUCTHATOG TIPO-
UToBETEL TN HEAETN TWV OdNYLWY TOU Ka-
TAOKEUAOTY) TOU.

e yotAuata autodidyvwong Twv Ka-
TAOKEUAOTWY QUTOKLVITWY

Ta mo nmoANd autokivnta eival epodla-
Ouéva e e0WTEPIKA CUOTAMATA QUTO-
dldyvwong TwV KATAOKEUQOTWV TOUG.
Ol KATAOKEUAOTEG AUTOKIVATWY OUVEP-
vdlovtal pe peydheg Etaipeleq kata-
OKEUNG NAEKTPOVIKOU UAIKOU Kal Aoyl-
OMIKOU Kal KaTaokeudlouv amOKAELOTL-
k& cuotruarta autodldyvwong yla did-
(POPEG OPADEG HOVIEAWV QUTOKIVATWY.
Autd mpogavwg yiveral yla va dlatn-
pouv Tov €AeyX0 TNG eMoKeUng BAaBwWV
TWV QUTOKLVITWV TOUG.

‘Eva t€tol0 ouotnua autodldyvwaong, o-
nwg ¢aiveral kat gto oxnua 8.2, guvo-
devetal mAvta arnod €3Ik KOVOOAA EAEY-
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2xipa 8.2: Eidikn kovodla eAeyxou o€
ovornua autodidyvwong KaraokeuaoTn
autoxivitwv. Me tn Bonbeia autou tou
oapwtd eival Suvarn n EMKOIVWVIA L€ TO
UIKOOUITOAOYIOTI: TOU QUTOKIVIITOU.

¥XOU, TIoU ouvdEeTal otn ¢pioca autodid-
YVWONG He KAtdAnAn kaAwdiwon. Me
Tn BoriBela Tou AoyLopikoU, Ttou €xeL dn-
HoupynBel yla Tn ouykekpluévn oudda
MOVTEAWV QUTOKWVITWY, PIopel o TeEXVL-
KOG va Aettoupyrioetl To oUCTNUA AUTo-
dldyvwong Kat va anokaAUyel TIQ TIAN-
pogopieg BAaBwv, TIou Bpiokovtal aro-
BNKEUPEVEG OTN VTN TOU UKPOUTIONO-
yiotr. Ta cuotruata autd eival KatdA-
AnAa pdvo yla eEouctodotnuéva ouvep-
yela, mou aoxohouvral pe dlayvwoelg
BAABWV OUYKEKPIUEVWV LOVTEAWV Kal &-
XOUV TOUG MUOTIKOUG Kwdlkoug pdofa-
ONG Yla TO AOYIOMIKO QUTWV TWV OUOTN-
pdaTwv autodldyvwong.

® >yotiuatra autodldyvwong YEVIKAG
xpriong (universal)

Ta ouotiuata autd avarrtuxénkav anod

™V avaykn e&unnpétnong meAatTwy e

OLAPOPETIKA MOVIEAD AUTOKIVATWVY arnd

TO (B0 ouvepyelo oe UIKPEG TIOAEIG 1] a-

nOUaKkpeg TEPLOXEG. MOMEQ IBIWTIKEG
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Etaipeieg €xouv avartu&el ouotruara
autodLAYVWOoNG YEVIKNG XPriong (univer-
sal) pe Tn ouvepyaocia Twv KATAOKEUO-
OTWV autokivtwyv. Ta cuotruata autd
€xouv T duvatdtnTa va kaAUuyouv Tau-
TéXPOVA TIOAAA JLAPOPETIKA CUCTHATA
AuTOdLAYVWONG KATAOKEUAOTWY AUTOKL-
VATWV, TOUAdxlotov éoov apopd Ot
Baolkeg yevikég BAABEG TwV OUYXPOVWY
QUTOKLVITWV.

‘Eva 1étolo olotnua, énwg autd mou
paivetalr oto oxnua 8.3, uropel va Aet-
Toupynoel eite autévoua, epOCOV GUV-
debel otn pioa autodidyvwong Tou au-
TOKIVATOU HE TNV KATAMNAN Yla TO Ho-
vté\o KaAwdiwon, eite dlapéoou dIKTU-
OU NAEKTPOVIKWY uttoAoylotwyv. Ta de-
douéva Twv CUCTNUATWY AUTWY avave-

2xripa 8.3: Zvornua autodidyvwong YEVIKIAC
xpriong (universal).2e éva T€To10 oUoTnua
umopet va Bpei kaveic didgopa €idn oxedi-
WV TOU QUTOKIVITOU (NAEKTPIKd, NAEKTOOVI-
Kd), yvwotd undpxovra mpofAnuara kai d-
Aeg xprioieg mAnpo@opieg, TI¢ oroieg NAAr-
oTa UIoPEl Kal va EKTUIIWOEL.



wvovtal Je Tnv eubuvn TwV KATAoKEUQA-
OTWV TOUG, eV TpooTiBevtal SlapKwg
kal MAnpogoplieg yia vedtepa PovtéAa
QUTOKIVITWV.

e Jyotruata autodildyvwaong yla Toug
puroug (Turou OBD)
H evapudvion Twv KATAOKEUAOTWY Qu-
TOKWVATWV HE TIG Aueplkavikég kal Eu-
pwraikég npdtuneg odnyieg OBD Il kal
EOBD avtioTolxa, mou agopouv oTnv
apakoAouBnon Twv PUMWY TIOU EKTE-
MITouv Ta autokivnta, éxouv odnynoel
oTnV avdarruén Twv cuoTnudtwy auto-
dl1dyvwong yla Toug puroug Turnou OBD
(On Board Diagnosis).
‘Eva tétolo olommua autodidyvwong
via 1o Eupwrnaiké npdturnio EOBD oai-
vetal oto oxrua 8.4. To olotnua autd
KaAUTTel Mdvw and 15 KATAaoKeEUaoTEQ
Eupwrdikwv HovTEAwv.

™

2xriua 8.4: Kovodda autodidyvwong yia Toug
pumoug tou Eupwnaixou npotunou EOBD.

Zuotiuata autodldyvwonsg

Ta ouotiuara autodidyvwong yia Toug
puroug dev uaTePOUV TIOAU ard Ta Yevikd
ouomuara autodidyvwong, apou mapd
v e€edikeuor] Toug aTov EAeYX0 TwV pU-
Twv €xouv dleuplvel To TIEDIO Twv eAEY-
XWV TOUG Kal KAAUTTTOUV OTjlepa To Leya-
AUTEPO UEPOG TWV AEITOUPYIKWY CUCTN-
péTwv Tou OUYXPOVOU QUTOKIVATOU, O-
TWG: TA CUCTNUATA EYXUONG KAl QvApAe-
&ng Tou Kauaipou pelyparog, To ouoTnua
eNéyxou TwV kauoaepiwv, To oloTnua
ABS, Toug aepdoakoug, evw ekteNolv e-
AEYXOUQ OTO MIKPOUTIONOYLOTY], TOUG al-
oBNTAPEG KAl TOUG EVEPYOTTONTEG.

8.1.2. NMAcovekTjuaTa ka1 pEAAov
NG autodidyvwong

H au&avdpevn xprion Twv ouotnudTwy
autodlayvwaong opeileTal ota TepATTIA
TAeovekTAuaTa, mou divouv Ta ouoTh-
paTa autd otoug TeEXVIKOUG TwV OUVEP-
Yelwv auToKIVATWV.

Mepikd amé Ta mAeoveKTipaTa autd &i-

vai:

® Aueon Kat akpiprg diayvwaon ariwy,
AM\A kat coBapwv BAABWV.

e AlcEaywyn TTPOANTITIKWY EAEYXWV O€
OUOTAATA TOU AUTOKLVYTOU.

e [lapoxr TMANpogpoplwV dlaUéoou &-
PWTACEWY HeE Hevol JlaAdywv yia
ox€dla kat odnyleg, mou oxetiCovral
pe Tnv anokatdotaon ag BAGRNG.

e AuvatdtnTa erkowvwviag pe peyaia
diktua TAnpogoplwy kat Bdoelg de-
dopévwyv yla BAABeg, Tou €xouv
JlapKn evnuépwon.

e AuvatdtnTa TPOowPEIVAG arokatd-
otaong BAAPNG HEXPL TO auvepyeio.

e Auvatdmnta pubuioewv oe TIOANA ou-
OTAMATA TOU QUTOKIVATOU.
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e ExTUnwon plag avagopdg eA€yxou
TOU QUTOKLVI|TOU.

H a&loAGyNnomn Twv MAEOVEKTNUATWY TNG
autodldyvwong OTo OUYXPOVO QAUTOKI-
vNTo €xel 0odNyrioel TOUG KATAOKEUQ-
OTEQ QUTOKIVATWY OTN OKEYN va evow-
MATWOOUV Ta OUOTAUATA auTodlayvVw-
ong ota apxikd otddia g oxediaong
evog autokwviiTou. Autd onpuaivel ot
oto dueco péNov OAa Ta cuoThuata
autodldyvwong Ba yivouv Ttio TIoAUTIAO-
Ka, agou Ba mpoaotebouv véol algbnt)-
PEG KAl EVEPYOTIONTEG, QAMOKAELOTIKA
yla ™ Aetroupyia g autodidyvwong.

Ta mAsovekTrjuara TnG véag yevidg ou-

oTNUATWY yia Tnv aurodidyvwon BAa-

Bwv mou Ba mpokuyYel, givai:

e Eyyunon g aocpdAelag Tou odnyou
KAl TwV eTRATWV.

® ATOQUYN KATAoTPOPWV 0€ CUCTHA-
TA TOU auToKviTou e€arttiag BAABWv.

e Eyyunon tng Aettoupyiag Tou auto-
KIVATOU WEXPL TO KovTlvd ouvepyeio
EMIOKEUWY Kal amo@uyr Tng TAR-
poug aklvnTomnoinong Tou oto Jpod-
MO.

8.2. l\etoupyia twv
OUCTNIATWYV AUTO31AyvVwong

8.2.1. Amokwdikomoinon BAaBwv
auTodidyvwong

‘Eva oUotnua autodiayvwong Ue JUKPo-
Urohoylot eivar oxedlaopévo va emno-
nitelel Ta orjuata elcédou Kat eEddou a-
Mo KAl P0G TOUG aALoBNTAPEG Kal TOUG
EVEPYOTIOINTEG KAl va amobnkelel otn
MVAUN KdBe duoAelToupyia TIOU evTOTIi-
Cetal, pe TN Hop®r) KWdika BAGRNG. To
TIA00¢ Kkal n onuaocia Twv Kwdkwv BAA-
Bng dlapépouv amd KATAOKEUAOT!| O€
KATAOKEUAOTY] KAl TIEPLypdpovTal o€ €l-
dIKoUg dlayvwaoTikoug Tivakeg kwdikwv
BAaBwv, Onwg @aivetal oto Mapddelyua
Tou mivaka 8.1.

MINAKAXZ 8.1

: AIArN2:ITIKOXZ NMINAKAZ

KQAIKE2N BAABZ2N

KQAIKOZ _
BAABHS SXETIZOMENO EZAPTHMA KAl ZYMINTQMA BAABHZ
13 AvOoIKTO KUKAWUA alobntrpa oEuydvou
14 XaunAr tdon awobntipa Bepuokpaciag
18 AcTox(a CUCTAUATOG ALOBNTAPEA KTUTHULATOG
19 Aavbaopévo onua alotntrpa TaxUumTag GTPoPwY
25 XaunAr tdon otig BaABideg Yekaouou kauaipiou
34 XaunAr tdon aobntmipa andAutng mieong
44 Avixveuon oAU gTtwyouU pelypatog
49 Meydhn unéptaon otn pnatapia
51 Actoxia eyypagng BAGRNnG ot pvnun KAM
75 XapnAn tdon otov EAeyx0 POTG TOU KivnTripa
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O kwdkag ag BAABNng eival ouvnbwg
gévag povoynelog 1 dwnelog aptbudg.
Me tn av&non Tou aptBuol BAABwWY, TTou
oupnepthapBdvovtal oe €va cuotnua
autodldyvwong, ot aplbupol Kwdikwv
BAaBwv umopel va eival kat tetpaygn-
plol. ‘Evagq kodikag amotelel pa oup-
¢pwvia mapdotaong wag HeTaBAnTAg.
Ma v avayvwplon Kat gpunveia tou
kwdlka pag BAAPNG kdBe kataokeua-
oG Xpnoworolel pa Wiaitepn dadt-
kaoia, Tou Aéyetal amokwdikotoinon
BAGBNG TOU OUCTHUATOG AUTOSIAYVW-

ong kat yivetat pe Ta €&ig pripata:

Bripa 10: Evnuépwon Tou odnyou yia
™V Kartaypagn BAGRNG.

MOAg yivel avixveuon kdmolag dUuoAel-
Toupylag, o pikpolnoAoylotig 6a kata-
ypdyel ot upvrun KAM évav aploud
BAABNG, oUuewva Tdvta pe To dlayvw-
OTIKO Tiivaka Kwdikwv BAABWV.
Tautdxpova Ba avdyel oto TApnAS Twv
OPYAVWV {ia TIPOELdOTIOMNTIKY Auxvia pe
v €vdelEn CHECK ENGINE, dnAadn:
va e\éyEelg Tov Kvntrpa, onwg gaive-
Tal Kat oTto oxAua 8.5. H Auxvia autj a-
vdBel BERala oe KABe ekkivnon yla va
E€poupe OTL dev €xel kael Kal auéowg
petd oprivel. MapdM\nAa, o pikpoUTo-
AoyloTrg Ba xpnoluorolel KAmoleg TIHEG
ONUATWV amd WA TPEOYPAUUATIOUEVN
MV N Yla va pnv akivnroronfel To au-
TokivnTo.

Brjpa 2o0: Evepyormoinon Tou ouoTh-
parog autodidyvwong.

‘Otav Ba avdyel n POELdOTIONTIKY Au-
xvia CHECK ENGINE, o odnydq mnpérmnel
va KateubuvBel oto MAnolEotepo Ou-
vepyelo. Ekel o Texvikdg Ba evepyoroln-

Zuotiuata autodldyvwonsg

Yxtipa 8.5: ITposidoromtikn Auxvia yia
xaraypaon fAdfng (CHECK ENGINE).

o€l To oUOTNUA auTodIdyvwong, TIPOKEL-

Mévou va armokaAUyel Tov KWOIKA NG

BAGBNG Tou €xel Kataypagei.

H evepyoroinon Tou ouoTtrpaTog auto-

dldyvwong yivetal ouvibwg pe évav a-

o TOUG TMAPAKATW TPOToUGg, avdloya

|€ TOV KOTAOKEUAOTH.

o Me an\r} BpaxUKUKAwON KATolwy &-
napwv g ¢piocag autodidyvwong, o-
WG Qailvetal 0TO MAPAKATW OXNHa
8.6.

e Me yeiwon kdrolag enagpng tg ei-
0ag autodLdyvwong.

e Me amh\r} BpaxUKUKAwON KAmolwy &-
TAPWV TOU PEAE EKKIVNONG.

® Me oUvdeom Tou eIBIKoU avayvwaoTn
kwdikwv (code reader) ameuBeiag
ot ¢ioa autodidyvwong.
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Zxriua 8.6: Evepyornoimon 10U OUCTHUATOC
autodidyvwong 1e BoaxukikAwon emapov
ng @ioag avrodidyvwong. H Asitoupyia tng
ELQAVIONG TV KWiIKWV yia avdyvwon Oa
apxioel petd amod 1 - 2 Aertd.

Bripa 30: Avdyvwon Tou K@dika BAG-

Bng.

MoAg evepyortoinbel 1o oloTnua ™NQg

autodldyvwong eugavidovral ol Kwdl-

keg PBAAPNG, mou €xouv amobnkeutel

otn pvrun KAM. Yridpyxouv dU0 TEXVIKEQ

yla v avayvwon Twv Kodkwv BAaBOV.

AuTEQ eivau:

® 1 HEBODOG TwWV avalaumnwy, ou eivat
Kal N moaAadtepn, oxnuatifel ta yn-
¢la Tou KW3IKA PAARNG HE PWTEVEQ

avahaumnég (avaBoofnoiuara), mou
€xouv KatdAAnAn Jdidpkela, OTwg
deilxvel To oxnua 8.7. Zuvrnbwg ava-
BooRrjvel n mpoeldoroinTiky Auxvia
CHECK ENGINE pad{ pe ua eEwtepl-
Kl Qwtoeknéunouca diodo (LED)
TOU HIKPOUTIOAOYLOTY).

® n uébodog NG areubeiag avdyvw-
ong, mou eivatr vedtepn, oxnuatitel
Tov KWdlka NG PBAABNG areubeiagq
ndvw oe Ja 06dvn (display) evog a-
vayvwaotn kwdikwv, onwg autdg mou
paivetal oTo oxNua 8.7.

Bripa 40: Eppnveia Tou KO3IKa BAG-
Bng

Metd Vv avdyvwon Tou Kwdika BAARNG
yivetat n eppnvela tou pe TN Boribela
TOU JlayvwoTikoU Tiivaka Kwdikwv BAa-
Bwv Tou KataokeuaoTr|. Av avayvwotel
yia napddetypa o KOdkag BAGBRNG 14,
auté onpuaivel 6tL o alobnTpag Beppo-
kpaoiag divel orjua xapnAng Taong (r.x.
0.2V), ndvtote oUUPWVA UE TOV Tiivaka
8.1. To un kavoviké autd orjua opeile-
Tal rubavov og dlakorr 1 BPAXUKUKAW-
0N TOU KUKAWATOG TOU alodntrpa.

|10+ 10 +

Mapdotaon tou kwdika BAERNG: 25

1+ 1+1+1 +1

LR

1

Avayvaotng Kwdikwv

Jxripa 8.7: Avdyvwon tou kddika BAASNS pe ti¢ peB3O0UC TV QTEIVIV avalaumdv Kal tng
arevbeiac avdyvwong oe 00dvn. Xtnv mpdtn 1£6odo To peyalitepo Xpovikd dvaupa thg Au-
xviag (1.x.0.6 sec) oupforiZer ti¢ Sexddec, evad o1 povddec oupforilovral e 10 HIKPOTEPO
xpovikd dvapua tng Auxviag (11.x.0.3 sec). Meta&u duo avaupdrwv vndpexouv OlaoTAIATA ava-
povri¢ (11.x.0.9 sec), driou n Auxvia napaugver ofnoti.
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8.2.2. AmokaTaoTaon Kai
HNdeviopog BAapwv

H epunveia evég kwdika BAARNG arote-
Ael v apxn} Tng dpdong evég Texvikou,
0 OTI0l0G TIPETEL TWPA VA evToTtioeL Kal
va AroKaTaoTAOEL TN OUYKEKPLUEVN
BAARN. Ztn Aerttr) auth gpyacia propsl
va xpnotuornomjoel wg ToAUTIHO Bonbd
TOU Kal TNV KOvaoAa eAEYXOU 1] CUCKEU-
| odpwong. H cuokeuny autr] erutpénel
oTov TEXVIKO va €pBel og eMKolvwvia e
TN MVNUN TOU MIKPOUTIOAOYLOTH Kal va
dlaBdoel amoBnKeupEveg TIANPOPOPIES
he oelplakd dedopéva, dnAadn didpo-
PEQ TIEG TIOU Ba guPavIOTOUV OTN OEl-
Pd n uia petd v dAAn. OL capwTéq
ouvdgovTal e TO KPOUTIOAOYLOTH -
oW WKWV KaAwdWoewv, onwg deixvel
TO oxua 8.8.

Metd tnv anokatdotaon tng BAARNG a-
koAoubBel 0 undeviopdg Tng ywa va dla-
opaAlotel 6TL 0 KOdkag PAGRNG dev Ba
napapeivel anobnKeUUEvog oTn Hvrun,

Zuotiuata autodldyvwonsg

META TIQ eTIOLOPBWOELG TIOU Eylvav. ZTNnV
neplmrwon autr 1o €d0g ™G MVAUNG
(KAM) npopavwg emdéxetal ndeviouo.

H diadikaoia Tou undeviouou BAGPNS
Mmopei va yivel pe évav amo Toug &g
TPOMOUG:

e arnopdkpuvon TG TkOUevNg acpd-
AElaG TOU MIKPOUTIONOYLOTY] Yla XPO-
vo TouAdxlotov 10 sec,

® Jladoxikd avolyokAeiowo Tou dlako-
TN avagAegng yia 20 -25 QopEg,

e Jlakorr Tng Tpogpodoaiag (aroouv-
deon nélou unarapiag) ywa 10 sec,

® A&A\\og Tpdrtog, ou npoteivetal and
TOV KATAOKEUAOTH.

O undeviopdg BAaBwv pe aroouvdeon
Tou NéAou TNG Prnartapiag kakd eivat va
arno@elyetal, ylati mpokalel anoouvto-
VIOUS TIOAWY CUCKeUWV, OTwg To Yn-
PLakd poAdi, To padldPpwvo, Ta CUCTH-
MOTA CUVAYEPWV KATT.

Yxripa 8.8: KaAwdikoeig ouvdeons oapwtv L€ TO HIKOOUIOAOYIOTI.
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8.2.3. Odnyieg xpRong yia 1o
gUuoTNHA AUTOJIAyvVWonGg

MNna ™ xprion evég CUCTAUATOG AUTO-
dldyvwong KaAd eival va gxoupe uttoyn
pag Tig mapakdtw odnyleg:

® [loté dev emuxelpouue T dleEaywyn
OlayVvwoTIKAG AelToupylag yia pia
BAGBN mou €xel kataypagei, av dev
oupBouleutoUpe TG dladikaoieg 1
Ta Brjuata Asttoupylag yia To oUyKe-
KPEvo ouotnua autodidyvwong.

e H avdyvwon twv Kwdikwv BAIBNG
TPETEL va Tiponyeital and KAbe AAAN
enéupaon kat kupiwg ard v aro-
ouvdeon Tou TOAoU TNG umnartapiag.
H avdyvwon tov Kwdikwv yivetal pe
ToV Kntrpa opfnaotd.

e [a va yivel n kataypagr] evog opdN-
patog and To HKpoUmoAoylotr| Ba
TPENeL To 0PAAUA AUuTO va eupavi-
otel MOAMEQ PpopEg oe [a dedopévn
XPoVIKN Tiepiodo. AuTO arokAeiel TV
Kataypapn Tuxaiwv oparudTwy.

e Av gva mpoBAnua eupavifetar katd
dlaoTMuaTa KAl N TPOEISOTOINTIKY
Auxvia avaBoofrvel, o KWOIKag BAA-
Bng Ba mapapeivel anobnkeupévog.

® >Tnv nepimtwon rmoANarmAwv BAABWY,
kataypdpovral meploodTePOL TOU €-
vog KWdIkeg. Katd 1o Bripa g avd-
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yvwong Twv Kwdikwv BAARNG, ol Kw-
dlkeg autol epgaviCovtal atnv £€E0d0
oelplakd (ue dladoxikn oelpd).

Av uia BAGRN dev dnuoupyel aueco
1 ocoBapd mpPoPANUa Aettoupyiag,
ouvnbwg Kataypdeetal xwpiq va a-
vAayel n rpoeldoroinTik Auxvia.
Metd Vv ohokArpwon ™G dladikaoi-
ag ™G MPWING avAayvwong Twv kwdi-
KWV TIOU €XOUV KaTaypagel, n epepd-
vIoT TV Blwv Kwdikwv eival mbavov
va enavalapBAaveTal ApKETEG POPEG
yla erBeBaiwon.

® H gugpdvion evog kwdika BAGRNG, mou

dev avagépeTal OToug TvVaKeg Twv
Kwdlkwv PAABWY TOU CUCTAUATOG
autodidyvwong onuaivel tudavn
BAGBN Tou (BlOU TOU IKPOUTIOAOYI-
om.

Metd tnv anokatdotaon Kat To pnde-
VIONS uag BAARNG eival duvard va
yivel EéAeyxog TnG emiokeunq g BAG-
Bng. H dokwury autr yivetal pe TQ (-
dleq OuVONKeg, TIOU elPAVIOTNKE 1
BAABN kat Aeyetal eEopoiwon PAA-
Bng. ZInv mepimTwon aut) o Kvn-
pagq eival oe Aettoupyia, epdoov au-
16 elval anapafro. H emtuxia Tng
ETMIOKEUNG KplveTal and Tnv enavey-
@dvion 1) Oxt Tou Blou KWdika BAG-
Bng, mou eixe eppavioTel oto oUOTN-
Ma autodidyvwong.



Zuotiuata autodldyvwonsg

ENGTHTA NMEPIAHWH ENOTHTAZ 8

e H avdmtuén Twv oUyXpovwy cuotnudTwy autodid-
YVONG ota oxAUatTa opelletal oTnV eKPETANEUON
TWV SUVATOTATWY TOU HIKPOUTIOAOYLOTH. Ta CUuoTh-
paTa autd anaitouv BéRaia KAmoloug ouvBeTouq
XEPLOMOUG yia va oAoKAnpwoouv Tn Aettoupyia
TOUugG.

2Auepa dlakpivovtal TPEIG KaTnyopieg ouoTNUATwY auTodldyvwong: Ta aro-

KAEIOTIKA OUCTHHATA AuTOdIAYVWONG TWV KATAOKEUAOTWY, TIOU apopolvV o€ o-

pLopEveG OUAdEG UOVTEAWY, TA CUCTNHATA AUTODLAYVWONG YEVIKAG XProNG, TIou

agpopoulv 0 OUAdEG KATAOKEUAOTWY Kal TEAOG TA OUCTHHATA auTodIdyvwong
yla purnoug turnou OBD, 1ou Telvouv va YevikeuTouv, ylati €ouv TIOANA Kowd
onueia avagopdg, e€attiag TnNg evapudviong Toug pe dlebveig mpdTureg odnyi-

EG.

Ta oguoTAuaTta autodldyvwaong TIPOCPEPOUY TEPAOTTIEG dUVATOTNTEG OTOV TOUE-

a g didyvwong BAaBwWY Kat Xdpn oTa MAEOVEKTHULATA TOUG EVOWATWVOVTAL -

Ao Kal og peyalUtepa nooootd ot dadikacia tng apxikig oxediaong evog au-

TOKLVI|TOU.

H dladikacia yia Tnv anokwdikoroinon pag BAARNg oe €va ouotnua autodid-

yvwong yivetal ouvribwg oe téooepa Prjuata; evnuépwaon Tou odnyou yla TNV

Kataypapr g BAARNG, evepyoroinon Tou cuoTtriuatog autodidyvwong, avd-

yvwon Tou kwdlka BAGRNG Kal epunvela Tou pe Tn Boribela dlayvwoTIKWyY Tivd-

KWV KWJKwV BAABWV.

Metd tov evroriiopd tng PAGPNG yiveral n arokatdoTaor| g kat 0 PNdeviopdg

™G PAGRNG amnd Tn pvAUN TOU UIKPOUTOAOYLOTH.

O oUyxpovog TeXVIKOG TipEnel va eival Babug yvwoTtng Tou CUOTHATOG autodld-

YVWONG Kal Twv odnyldv XProng Tou, TPLV EMIXELPNOEL va KAvel €va dlayvwaoTl-

KO éAeyXo pe To oloTtnua autodldyvwong. O povadikdg TPOMOG AVIILETWITIONG

QAUTNC TNG TEXVOAOYIKNC IPOKANONG elval N owoTr eKmaideuon TwV TEXVIKWY O€

Béuata autodidyvwong BAaABWV.
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EPQTHZEIZ ENOTHTAZ 8

1. Mola eival n Baoikn dlagopd evdg CUCTAUATOS AUTOdLA-
YVWOong, av 1o ouykpivoupe pe To Tapadoatakd ouotnua
ddyvwong BAABWV;

2. Narti o pkpoUTIOAOYLOTYG TOU QUTOKIVITOU gival ) fdon ya
TV avarruén Twv oUyxpovwyv ouoTnuUdtwy autodidyvw-
ong;

3.Matl ol KATAOKEUaOTEG AUTOKIVIITWV KATAOKEUAZOUV QTOKAELOTIKA OIKA TOUug
ouoTAMATA autodldyvwong Kat dev MPOTIHoUV TNV avdartuén evdg kotvou dle-
Bvoug nAaioiou cuoTtruaTog autodldyvwong;

4. Molo okomé eEurnpetel N AvAITTUEN YEVIKWY CUOKEUWY autodldyvwong yia BAd-
Beg o€ ouddEG SAPOPETIKWY HOVTEAWY AUTOKIVITWV;

5. Molog eival 0 kopudg evog CUCTHUATOG AUTOJLAYVWONG Yla puroug Turnou OBD
kat téoa T€Tola cuoTrjuata avartlooovtal oruePQ;

6. Na avapépete Tpia MAEOVEKTAATA TWV CUCTNUATWY autodldyvwong, Tou dev
urmpexav ota ouupatikd cuotrjuata didyvwong BAaBwWv.

7.Molwa eival n peA\ovTIKr Tdon yla Ta CUCTAKATA autodldyvwong;

8. Ti elval o dlayvwoTikég mivakag Kwdikwy BAABwWV Kat ylati dlapépel and Kata-
OKEUQOTN 0€ KATAOKEUAOTH AUTOKIVATWY;

9. Me motdv Tpdro evnuepwVeETaAlL 0 0dNYyOG TOU OXAATOG Yia TO YeYovdg NG Ka-
Taypapng pag BAARNG and To ouoTnua autodlayvwong;

10. Me nowoug tpdmoug evepyoroleital €va oUoTnua autodldyvwong;

11. Mowa péBodog avdyvwong Tou KWdIKA BAARNG XENOLUOTIONONKE Kupiwg Katd
TNV MePACEVN TIEVTAETIQ;

12. Eivat duvatdv va kataypael pia BAARN oto cUotnua autodidyvwong Xwpig va
evnuepwOel 0 0dNydg Tou OXAUATOG aArd TNV POELdOTONTIKY Auxvia, Tou evep-
yoroleftal otnv nepimrtwon auty;

13. MNwg eival duvatdv va pndeviotel Evag kWdikag BAARNG ard Tn Vi TOU UIKPO-
UrtoAoylot petd tnv anokatdotaor] Tng;

14. lNarti npénel va anogpeuyoupe tn HEOBODO TNG AnoouvdeoNG TOU TIOAOU TNG MIa-
Tapiag yia 1o Pndeviopd Tou Kwdika pag BAARNG;

15. MNwg yivetal n avdyvwon dUo 1| kal ePLoTOoTEPWV KWAIKwY BAARNG, Tou €Xouv
kataypagel and to dlo guotnua autodidyvwong;
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HAEKTPONIKA ZYZTHMATA KINHTHPA

r'eENI K A

9.1. ZuoTtuarta avapAe&ng

9.2. ZuoTHMATa TPOPOdOTiag

9.3. OAokAnpwpéva ouoThuaTa diaxeipiong YEKAoHoU - avapAeEng
9.4. Mc0odoloyia eAéyxou S1Ayvwong - EVTOTONOG BAABWV



Emd10KOnEvol oTOXOl:

Me Tnv oAokAr)pwon autoU Tou kepalaiou Ba Tpérel va elote

Kavol va:

B AvaQE€peTe Kal va TEPIYPAPETE Ta oUYyXPOova oUuoTHHATa avAPAeEng,

TPOPOS0Ciag Kal YeKkaouou.

B Nepiypd@ete TOV TPOMO AciTOUPYIQG TOUG, Ta IBIAITEPA XAPAKTNPIOTIKA

Kal TIG XPOEIC TOUG.

B MNepiypd@ete TN S0 Kal TOV TPOTO AEITOUPYIAG TWV CUCTNUATWY.

B Eppnveuete kKai va a§loAoyeiTe TIG OXETIKEG eVIEIEEIG.

B Ava@épete TnV pebodoloyia didyvwong Kai TiG BAABEG TwV CUCTNHATWV.

Cevika

Ta nAektpovikd cuotiuata avagAeing -

oUppwva e tnv eEENEN TOUg KAl TNV &-

(apPOYA TOUG OTA AUTOK{vNTa - WIo-

poUv va katataxboUv OTIG TAPAKATW

Katnyoplieq (turoug).

® HAekTPOVIKI] avApAeEn pe mAativeq
kal TpaviioTop.

® HAekTpoVIKA avAQAeEn We yevviTpla
TIOAUWY emaywylkoU TUmou

® HAekTpoVIKA] avAQAeEn Ue yevvATpla
Hall

® HAeKTPOVIK XwPENTIKA avAPAEEn

® HAeKTPOVIKY) avAPAEEN eAeyxOuevn
arnd NAEKTPOVIKN povdada

® HAeKTPOVIKY) avApAeEn xwpig dlavo-
péa (D.1.S)

e OAokAnpwpévo ouotnua dlaxeiplong
Yekaopou - avApAeEng

To cuotnpa avagAeEng okomd €xel va

mapdyel Kai va diavépel o€ KA0g KUAIv-

3po TNV KatdAAnAn XPoVvIKH oTiypn éva

omverpa, o omoiog Ba mpokaAéoel

TNV avdapAe€n Tou peiyparog.
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9.1. Zuotnpata avagAeing

9.1.1. HAekTpoviky) avapAegn pe
mAaTiveg ka1 TpaviioTop

H nAektpoviky avdgAeEn ftav and ta
MPWTA NAEKTPOUNXAVIKA CcuoThuaTa
TOU QUTOKIVATOU TIoU XpPnoluomnoinoe n-
AEKTPOVIKA eEapTAMATA OTwg Ta TPAV{|-
otop, BuploTop K.q.

‘ETOL ) NAeKTPOVIKY avAPAEEN e TTIAATI-
veg otnv oucia eival To ouppatikd ou-
otua avdpAegng, pe tn dapopd 1L o
€\eYX0G TOU TIPWTEUOVTOG TNVviou Tou
noAanAaoctaotr yivetal and €va tpav-
C{otop, Tou omoiou n Bdon (B) duwg e-
Aéyxetal and 1ig nmAativeg (oxApa 9.1).
Me tn BoriBela Tou napandvw oxrUaTog
e&nyeital mwe napdyetal o orverpag
oe autd 1o ouotnua. Otav kAeloouv ol
niartiveg, evepyoroteital n Bdon (B) tou
Tpaviiotop Kal TéTE eMTPEMEL TO TPAV(-
oTop va repdoel To avtioTolxo pelua a-
no TO MPWTEUOV TOU TIOAAATAQOCLACTY)
p€ow Tou Mopmou (E) - ZuMeéktn (C). 'E-



HAektpovikd ouotriuata Kwntripa

1. Mnatapia

2. Alakdmng avagAeEng

3. Avtiotaon goptiou (poavtioTaon)

4. Alakdrtng avgnong g Tdong ekkivnong
5. MoA\am\aclaotnig

L1. NMpwtevov nnvio

L2. Aeutepelov mmvio

EOOTEYI DAL [H TR@aTTop

6. MAativeq

7. ‘Ekkevtpo

8. Alavopéag

9. Mrnoud{

10. TpaviioTtop

R1, R2. Avtiotdoelg nAeKTPOVIKOU KUKAWUATOG
Ic. Pedpa eAéyyxou

2xnipa 9.1 HAextpoviknl avdgAeén pe miariveg kai tpavliotop.

TOL dnuioupyeital To anapaitnTa payvn-
TIkS miedio. ‘Otav duwg avoi&ouv ot Aa-
Tiveg, TOTE de dleyeipetal n Bdon tou
TpavlioTop Kal To TPaviioTop Aeitoup-
vel oav dlakdmTng, SlaKATTOVIAg aKa-
plaia tTnv KukKAopopia Tou peluatog Le-
Ta&U Tou Mopumou - ZUAAEKTN, dpa kat
oto npwtelov. Auéowg oto deutepelov
rnnvio Tou TOAAamMAaclaoT TapdyeTal
uyPnAn tdon amnd enaywyn.

Mapd ™ onuavtiky PeAtiwon tou ou-
OTNUATOG TIOU TIPOEKUYE arnd TOV Cuv-
duaoud Twv MAATIVWYV Kat TpavlioTtop, ol
nhativeq ouvéxllav va Odnuloupyouv
npoBRAfjuata otn Asttoupyla Tou cuoTh-
paTog, Kupiwg yia duo Adyoug.

a) Aédyw ™G pdlag toug, (patvouevo a-
dpdvelag), oTig UPNAEG OTPOPES KU-
plwg ol mA\ativeg oute dAvolyav oute
€KAElVaAV, ME ATMOTEAEOMA VA MNV
propel va eheyxBel andAuta n Bdon
Tou TpavdioTop.

B) Katd to dvolypa Kal KAEoo Twv
MAATIVOV ASYyw dnuioupyiag nAekTpl-
kKoU ToEou(omivenpag), dev emiTuy-
xavetal "akaplaia" dwakorry otn Bd-
on Tou Tpavliotop e aroTtéAeaua
MKEN) apaywyr uPnArg taong.

MNna toug mapandvw Adyoug Aolmdv ol

mA\ativeq avtikataotdbnkav e AA\oug

pnxaviopoug, ot oroiot uropovucav va
e\€yyouv tn Bdon tou tpavliotop, Xw-
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1. Mayvritng

2. Mnvio

3. Aldkevo

4. ‘EKKevTpO
(okav3aAloTNQ)

5. Mtepuylo

6. Mayvng

7. Huaywyog

8. Aldkevo

Enaywyikn yevwntpla

Taon VG 0

i i L
tz tz
Xpévog t —— >

Fevvritpla Hall

A

2ixriua 9.2: (a) I'evvritpieg enaywyikou tumou. () I'evviitpieg tinou Hall.

pic Ta mpoBAuaTa Twv MAatvwy. Autol
Ol pnxaviopol otnv oucia rtav yevvn-
TplEG kAl TeEAIKA emikpdtnoav duo TU-
rol. (oxfipa 9.2).

H tdon mnou napdyetal and TIq yevvn-
TPlEG KAl oToug duo TUmoug, Xpeldletal
yla Tov éAeyxo Tng Bdong tou Tpavdi-
oTop Me NAeKTPoVIKG Opwg tpedmo. H
Bdon tou tpavlioTop odnyeital and uia
Tdon eite TNG HOoPPNG (A) TUTIOU TIAAIO-
YEVWNTPLag eite TNg popepng (B) TUmou
Hall. Ot yevwntpleg eival toBetnuéveg
HMEoa OTO OWUA Tou dlavouéa Kal ouvr-
Bweg xapaktnpifouv kat Tov TUMO NG N-
AEKTPOVIKNG aVAPAEENG.
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9.1.2. HAEKTPOVIKH XWPNTIKH
ava@Aein.

Capacitor Discharge Ignition
System) (C.D.l)

O TUmog autdg NG NAEKTPOVIKAG avd-
PAeEng xapaktnpiletal ard Toug Mo a-
EléTioToUg akdOua Kat oTig UYPnAéqg
oTpoPEg Aeltoupyiag Tou KivnTrApa.
Xpnoluomnoleital kuplwg og Kivntrpeg u-
YnAwv anartjoswv. H Aertoupyia tou
ouoTruartog otnpiletal ot eopTion &-
vég TUKVWTA Hla Ttdon Tmepimou 400V
(oxripa 9.3). O mukvwTAG ekpopTileTal
07O TpwTeUoV TNVvio Tou TIOANANAAOCLa-
otN ue oxedodv akaplaio Tporo - 10 po-




®AZH 1
®SPTION MUKVWTT) KAt
anoBrkeuon evépyelag

M macari o
I

¥

H—H—F——

3a: KukAwpa ¢poptiong
Th: ©upiotop
D: Alodog

PEG 1o ypriyopa and oAa ta AAAa ou-
omuara - ye to khelowo evég Bupiotop
loxUog. To BupioTop eAéyxeTal ouvriBwg
elte and miartiveg, elte and wa yevvi-
TPLA TTIOAUWY enaywylkoU Turou. Eneidn
0 XPdévog POPTIONG KAl EKPOPTLONG TOU
TIUKVWTT elvat idpa oAU UKeAog, n ugn-
A} Tdon Tou napdyeTal apauével ota-
Bepn) kaL UYnA) oe OAo TO PATHA TWV
OTPOPWV AelTOUpPYiag TOU KIvNTAPA Kal
dev emnpedletal and TG emkadioelq
OTOUG ava(AeKTAPEG. (oXpa 9.3).

9.1.3. HAekTpovik avagAein
gAeyXOuEVN ammd NAEKTPOVIKEH
povada (Eyképalo)

2TIQ MEXPL TWPA NAEKTPOVIKEG AVAPAE-
Eelg, Ta eni pépoug peyEON Tou PUBUL-
Cav m.X. TV Tpomnopeia (aBdvg) Tou
omvenpa - eite and TIC OTPOPES eiTe a-
1é 1o QoPTIO - TAV PNXAVIKO( Unxavt-
opol. (Yrrjpxe o dtavougaq e ta avtifa-
0a - PUYOKEVTPIKO aBavg, Ue T pouoKa

HAektpovikd ouotriuata Kwntripa

®AZH 2
EkpdpTion MUKvwTr Kat
rapaywyr) uYnAng taong

1

C: Mukvwtng
L1: MpwTtevov nnvio moAanAaolaot)
L2: Aeutepelov mnvio MOAAMAACLA0TH

Zxina 9.3: Xwontikn avdpAeén.

urtortieong - aBavg goptiou). Ot punxavi-
kol autol unxaviouol eixav éuwg meplo-
plopéveg duvatdtnteq Asltoupyiag Kat
pubulong. To arnotéAeopa rjTav oL pub-
ploelg kal o éAeyxog Baclkwv peyebwy
™G avApAeEng va pnv prmopouv va Ka-
AUPBoUV ge OAeQ TIG TIEPITTWOELG UE A-
néAuTn akpiBela.

H (otadlakr) avtikatdotaon autwy Twv
MNXQVIKWV [NXAVIOPWY arnd NAEKTPOVI-
koUg alobntripeg, ol oroiol "MANpPoPo-
POUV" LA NAEKTPOVIKNA HovAda (EYKEPQ-
A\o) Kal n omnoia ene€epydletal Ta eloep-
¥xOueva orjuata TUNWvV Twv algtntipwy,
elxav wg amotéleopa Tnv KaAUtepn
puBuLoN TNG avApAeEng oe OAeqg TIq Tie-
puttwoelg (oxAua 9.4).

ZuvnBwg N NAEKTPOVIKY povAada (eykeE-
Palog) evoG TETOLOU OUCTAUATOG NAe-
KTPOVIKNG avAapAeEng, dlaxelpifeTal on-
paTa and alontrpeg, Tou TNV TIANPO-
popouv yla:
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1. MoA\an\aolaoTng

2. Alavopéag

3. Mrout{

4. HAeKTpOVIKN HOVADa EAEYXOU (EYKEPANOG)
5. AloBnmpag Beppokpaaciag Kivntripa

6. Alakdrng nmetaloudag ykadlou

7. Enaywylkég alobntpag oTpopwyv
(0TPOPANOPONOG)

8. OJoVTWTIKY oTeEPAVN

9. Mnatapia

10. AlakdTMNG avApAEENG

2ixriua 9.5: Hiextpovikd eleyxduevn avdpAeén amné nAextpoviki jovdda (EyKeQalo).

® Tig OTPOPEG TOU KIVNTHP

O awobnmipag autdg eival cuvibwg pia
YEWNATPLa enaywylkoU TUMou kat Bpi-
OKETAL TOMOBETNUEVOG KOVTA OTnV 0d0-
VIWTA oTE@AVN TOU GPOVOUAOU.

® To @opTio Tou KIvnTHPd

O awobnmpag nou mAnpogopel Tnv H-
AEKTPOVIKN povdada (eykEPaAo) TOU Ou-
OTAUATOG TNG avAPAEENG yla TO popTio
TOU Kntrpea, "HeTPd" TnV umoriieon Tng
TIOA\AMANG eloaywyng. AKOuaA, o€ o &-
Eehypuéva ouotruara priopei n nAe-
KTPOVIKI] HovAda (eYKEPAANOG) TOU Ou-
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OTAUATOG avAPAEENG va d€xeTalL TIANPO-
popleqg yia:

e Tn 6€éon TnG meTaloldag Tou yKa-
Qiov

O awbnmpag autdg ritav TUTou SLaKo-

mtng nalaldtepa, orjpepa TUTIOU TOTEV-

OlOUeTPOU Kal eival TomoBeTnuévoqg

otov d€ova tng netaloudag ykadou.

e Tn 6eppoKpacia Tou KivnTRpPA
O awoBnmpag Bepuokpaciag Kivntrpa
elval éva Beppiotop tunou NTC kat Bpi-



OKETAL TOTOBETNEVOG OTO KOPHO TOU
KivNTAPa, ouviowg Kovtd oTov Beppo-
otdm.

e Tn Tdon NG pmarapiag, tnv omnoia
TNV TMAnpogopeital areubeiag and v
uratapia.

9.1.4. HAexTpoviky avapAein
Xwpig diavouga (pe NAeKTpOVIKH
Hovada gAéyyxou). D.1.S. (Direct
Ignition System)

To KUPLO XapaKTNELOTIKO auTtou Tou TU-
TIOU NAEKTPOVIKNG avAPAEENG eival n EN-
Aewn tou dlavop€a. Aev undpxel MAEoV
Kavévag PNXavikog unxaviopog, oute
epLoTPEPOUEVA TUAUATA (oXAMa 9.6).
O\ n dwadikacia Tng avAgAegng (ma-

HAektpovikd ouotriuata Kwntripa

paywyr}, pubuion, éAeyxog), emTuyxd-
VETAL e NAEKTPIKOUG, NAEKTPOVIKOUG
MNXaviopoug, Tiou onuaivel 6Tt 0L Hovo
dlatpeel Ta TmAgovekTAUATA TNG nNAe-
KTPOVIKNG aVAPAEENG TIOU eAEyXETAL a-
O NAEKTPOVIKY] povAada (eYKEPAAO), aA-
A4 erumAgov:

® Yndpxel Atydtepog 86puBog (Aev u-
TIAPXOUV KIvNTA HEPN)

® EukoAdtepn oxedlaon Tou Kivntripa
(Aev uttdpxel AoV 0 dlavopEaq)

e MikpdTepa oe PNKOG kaAwdla ugn-
Mg Tdong (uroulokahwdia). Opt-
OléVOl KATAOKEUAOTEG OE XPNOLUO-
molouv kaBohou aywyoug UWNnAig
Tdong. Ot €€0dol Twv TOANAAaoLa-

1. Mrnoud{

2. Mnvio avapAegng dmAou orveripa

3. Alakormng nietaloudag ykallou

4. HAekTpOVIKY HovAda eAEYXOU (EYKEPANOG)
5. AlodBnmpag o&uydvou

6. Alobnmpag Bepuokpaoiag Kvnmpa

7. Alobnmpag A.N.Z. KalL oTpoPwV Kivntripa
8. OdovtwTh otepdvn

9. Mnatapia

10. Alakdmng avapie&ng

8

2xriua 9.6: Hiextpoviknl avdpAeén xwpic diavouéa.
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2ixriua 9.7: X vornua avdedeéng xwpic 1moulokalwdia.

otwv epapudélovtal kateubeiav md-
VW otoug omvenplotég (urnoudi)
(oxripa 9.7).
® AlydtePeQ NAEKTPOUAYVNTIKEG TIAPE-
MBOAEG.
H duvatdmta g un unapéng tou dla-
vouEa TIPOEKUYE, apoU TIAEoV 0T nAe-
KTPOVIKN Hovada (EYKEPANOG) TOU OU-
oTAMaTog, Mropoucav va armobnkeu-
ToUv 6Aa ekeiva Ta dedopéva (MANPoPo-
pieg), mou rjTav anapaitnta yta Tov 1hr-
pn é\eyxo Tou cuotruarog. ‘Etol .
yia €va TETPaKUAWVOPO Kivnnpea i a-
MAoUCTEPN EQAPUOYY] AUTAG TNG TEXVI-
KNg eival va undpxouv duo TIOANATAQ-
Ola0TEQ Yla TOUG TEOOEPLG KUAIVOpOoUQ
(oruvOnploTég) (oxrpa 9.8).
O évag moAanhaolaoTrq eivat yia Toug
ouvepyalouevoug KuAivdpoug 1o kat
40. O deUtepog TOAAMAAoIaoTAG eival
uneUBuvog yla Toug dUo AA\OUG ouvep-
yagdpevoug KuAivdpoug 20 kat 3o. ‘E-
101, 6TaV TO0 KUKAWA eAéyxou dlakdyel
v Tdon Tou TpwTelovtog Tou 1ou
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noA\anAaolaotr, mapdyovral TAuto-
xpova dUo oTivOrpeg TIOU AVTLOTOLXOUV
0 évag yla tov 10 kat 0 AAAOG yla Tov 40
KUAvdpo (omvenplotr. O évag duweg a-
16 Toug dUo KUAivdpoug Bploketal oTo
XPOVO TEAOG CUMTiEONG KAl TIOU Tou &i-
val anapaitntog o orverpag yla tnyv a-
VAPAEEN Tou uelypatog. O dANog KUALY-
dpog Bpioketal oto Xpdvo TéNog eEayw-
YNNG Kal oTivenpa mou apdyeTal ekeivn
n otyun eival kat tdpa oAl acbevrg,
AOYw ouprieong kat dev elval emnpeddel
™ Aeroupyia Tou KvnTrpa.

H idwa akpiBwg dladikacia enavalauBd-
VETAL Kal yla Tov AAAO TTOANAMAQCLaoTH
Tou TpopodoTel Tov 20 Kal 30 KUALVOPO
pe uPnAr tdon.

‘ETol, dtav o otpo®alo®opog Atovag
neplotpagel katd 3600, avtlioTpEPpovTal
Kal oL Xpdvol oToug ouvepyalduevoug
KUAivdpoug (1og Kat 40Q) pe QmOTEAe-
oMa o omvenpag Tou 40U KUAIivOpou va
elval Twpa o xprioluog, yati o 4o0g KU-
Avdpog Bploketal oto xpdvo ouprie-
ong. To (B0 oxUel Kal yla TOugG KUAiv-



HAektpovikd ouotriuata Kwntripa

1. MoA\amAaolaoTnq
2. Aywyol uPnAnig tdong
3. AvapAekTrpeq

1

2ixriua 9.8: Hiextpovikil avdpAeén xwpig Siavopéa.

dpoug 20 kat 30, dTav 0 oTPOPANOPO-
pog d&ovag meplotpagel katd 5400, a-
vTIoTp€povTtal ol Xpdvol Aeltoupyiag
TOU 20U Kalt 30U KUAIVOpOUG.

Me autd Tov Tpdmo mapaywynq Aol
omvoripa PropouUv va AEIToupyroouv
KivNTAPeg He CUYS aplBud KUuAivdpwv
Y. 2, 4, 6, 8. Apa 0 aplBOg TwV TIOA-
Aarm\aolaoTtwy (Mnviwv avAagpAeEng) oe
kd6e mepinmTwon eival o podg Tou apld-
HOU TwV KUAIVOpWV.

2e meplmtwon KvnTipwv e Hovo apld-
Hé KUAVOpwvV Y. 3, 5 TipErnel va undp-
Xel Eexwplotd Tmvio avdpAeEng yia kd-
Be KUAVOPO.

9.2. OAoxrAnpwpévo ocvotnua
Sd1axeipiong Yyeracpov -
avag@Aeing

To ohokAnpwuévo ouotnua dlaxeiplong
YekaopoU - avapAeEng eival To teleu-
Taio olotnua avdpAeEng oe eEENEN
Tou epappoletal onuepa. To KUPLO Xa-
PAKTNELOTIKO autoU TOU OUCTHATOG &i-
val ot é\eyxog Tou ouoTthiuatog avd-
PAEENG Kal 0 €AeyX0Q TOU CUCTNHATOR]
Yekaouou yivetal and v dla nAektpo-
VIKY| povdada (eyképalog) (oxriua 9.9).
AuTtd mpogkuye peoa amd v avdykn
yla TEPLOPLOUS TV PUTIWV OTA KAUCQg-
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MoM\anAaotaotig

D S []n

2ixriua 9.9: HAEkTpoloyiké didypapipa ouvOeooAoyiac 0AOKANOwWIEVOU OUCTALIATOC
wekaouou avdpAeéng.
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C
MINAKAXZ 9.1: MINAKAXZ EEAPTHMATEZ2N
A/A | KQAIKOX EZAPTHMA
i A19 YroAoylotrg evdeiEewv MAnpopdpnaong odnyou
2. A35 HAekTpovikr] povdda eréyxou "ECU”
3. AB3 Movdda eAéyxou A/C
4, A123 Evioxutig alobnmpa taxumrag
B A124 Wnoplakdg KwSIKOTIOINTAG
6. B24 Awcbntrpag Bepuokpaciag vepou
7. B25 AwoOnmpag Beppokpaciag eloaywyng agpa
8. B33 AwgBnmpag Taxdtntag
9. B69 AloOnmpag mipoavApAeEng
10. B72 Awgbnmpag o&uydvou
11. B75 AloOnNTpag oTpPoPwv
12. B83 Awbnmpag unorieong (MAP)
13. B147 AloBntpag 6€ong netaloudag
14. F AopdAela
15. H63 Auxvia autodidyvwong
16. K46 Kevtplkd peAé Kivntrpa
17. M12 AvtAia kauaoiuou
18. R9 Avtiotaon npoBEpuavong NMOAATANG eloaywyng
19. S39 Alakdrtng adpaveiag
20. T1 MoA\amAaolaoTng
21. X1 MrpiCa ouvdeong cuokeung dlayvwong BAaBwv
22. X88 MrpiCa ouvdeong A/C
23. Y3 Eyxutripaqg Yekaopou (urek)
24, Y99 BaABida pubuong pelavti
25. Y104 BaABida kdviotpou evepyou avBpaka
26. 15 AlokOTTING avAPAEENG - avAPAEEN avolkT
27. 30 Mnatapia +
28. 31 Mnatapia -

pla Kal yla olKovouikdTepn Asttoupyia.
Tétola ouotiuata epApPOcAV APKETEG
eTapeleq pe mpwtaywvioty v Bosch,
nou ovoéuace autd Ta ouoTruata (oAo-
kKAnpwuévn dlaxeiptong ) Motronic kat a-
vAAoya (e TIC AralTr)oelg Tou KABe Kivn-
Pa €xel KAl TIG avTioToLXeG eKdOOELG
m.X. M.1.3.

H G.M. emvénoe kal autr ouoTruata
OAOKANPWHEVNG dlaxelplong pe Tov Xa-
paktnElopd "Multec" kat TI§ avTtioTolXeg
ekdooelg, evd n Magnetti - Marreli pe
v ovopaocia "Digifan" K.o.k.

Ta guotAuata oAokAnpwévng dlaxeipt-
ong avAgAeEng - wekaouou, eAEyyxouv
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Kal puBuifouv TNV akplpr} moodtnTa Ye-
KaopoU Kal To akplBég onueio avdapAe-
&ng o’ dAeqg TIg Pdoelg NG Aettoupyiag
ToU KivnTApa, Onwg peAavti, Hepkd Kal
TIAM)PEQ POPTIO TIPOBEPIAVONG TOU KIv-
Tpa, oe T€Tolo Babud kat oe ouvdua-
OM6 pAANoTA e TPLODIKO KATAAUTN WoTe
va QvTanokpivovtal OTIG TIO AUOTNPEG
npodlaypapEég pUnwv OTa KAUOoagpLa,
onwg enBdMel n NopoBeoia.

9.3. HAeKktpovika cuotnpata
WERAOPOU

To ouotnua tpopodociag kauoiuou oe
gvav Kvntpa €xel wg oKomo Tnv avap-
poenon kauaoipou and tn de&apevr| (pe-
CepBoudp), TNV avduelEr) Tou |e Tov €l
oePXOMEVO agpa e a KaBoplopévn a-
vahoyia, oUupwva Pe TIG avAykeg Ael-
Toupyiag Tou KivnTAPa Kat TNV mpowen-
on Tou Kauoipgou mAgov pelyparoq
OToug KUAIvdpoug.

Ta ouoTiuara Tpopodoaoiag mou UEXPI

onjuepa Exouv epapuooTei sivai:

® To oupBatiké cuotnua Ue eEaepwtn-
pa (Kapurupatép)

e Me nAekTpovikd eEaepwtrpa

® Me pnxaviko yekaoud

® Me nAeKTPOVIKA €AeYXOUEVO YEKQA-
OMO.

To ouppatikd oclotnua TPoPodoaiag e
eEagpwtrpa orjuepa dev XPnolJoroleli-
TaL XtV npayuatikdtnta dev Xpnaoluo-
noleitat uévo o eEaegpwtripa (Kapuru-
patép) o omnoiog kabdpile TNV avaloyia
avduelEng kauaipou - aépa. ‘OAa ta u-
nohouna e€aptruara - deEapevr) (pelep-
Boudp) He TO HETENTY] OTABUNG KAUG(-
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gou, avTAia @iATpa CWANVWOEIC PETA-
Qopdq kauaoiuou, xpnottorololvtal Kat
onfuepa pe Kdmoleg ReAtiwoelg e OAa
Ta ouoTtAuaTa Yekaouou.

H vopoBeoia yia auotnpdtepa Spla
oTOUG PUTIOUG TWV Kauoaepiwy, n olko-
vouia kauoiuou, n avgnon g rodu-
vapng, n e€ENEN TwV NAEKTPOVIKWV OU-
OTNUATWY Od1)yNoav TOUG KATAOKEUQ-
OT€Q 0NV apxn va eAéyxouv tov eEae-
PWTAPA HE NAEKTPOVIKO TPOTIO Kal OTn
ouveéxela TIANPN AvTIKATAoTAOT TOU [e
NAEKTPOVIKA ouoTAiuata Yekaauou.

9.3.1. HAekTpoviké eAeyxopevog
eaepwTpag

H Baoikr) Aettoupyia Tou NAEKTPOVIKA &-
Aeyxopevou eEaepwtipa otnpiletal
otn duvardtnTta pubuong TnG avaloyi-
ag Tou pelyparog. Autd yiverat ouvh-
Bwg pe TNV QvTIKAatdoTacon MNXAVIKWY
MNXAVIOU®WV ard NAEKTPOVIKA €EapTh)-
pata. ‘Etol, o éva nAeKTpOoVIKA eAEYXO-
pevo eEagpwtripa eival duvatd va u-
apxouv, NAeKTpIKol Bnuatikol Kivnth-
PEG Tou va aAAdlouv Tn B€on TG neTa-
AoUdag tou ykallou, va pubuifouv TIg
otpoPEég pehavti, Tn B€on netaloudag
Tou aépa K.T.A. (oxfpa 9.10). Emniong,
elval duvatdv va undpxouv alodNTHPES
TIOU va TIANPOQPOPOUV TNV NAEKTPOVIKY
povdada (eyké@aAo) yla Tnv Bepuokpa-
ola Tou esloepxduevou aépa, Tn B€on
g netaloudag ykallou, tn Beppokpa-
ola Tou KwntpPa, To 0Euydvo oTa Kau-
oaépla (alobnmpag A), T B€on Tng Te-
Tahoudag oto pelavti, K.a. avaloya pe
TOV KATAOKEUAOTH, Yla TNV akplBEatepn
puBuion TG avaAloyiag Tou pelyparog
(oxnpa 9.11).

H avdykn ouwg yla mo akplBeiq petpn-
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O

. Katah\dtng
2. HAekTpOVIKY povada

. Alobnmpag o&uydvou
. Alobnmjpag
. Alobnmjpag

. MpoBEpuavon

. ®iATpo aépa
. EEaepwtipag
. Alobnmpag B€ong

10.

11.

eNéyxou

Beppokpaoiag
YUKTIKOU

Beppokpaaciag aépa
eloaywyng

TIOAANANG
eloaywyng

netaloudag
Evepyorointig
netaloudag agpa
(took)
HAekTpOTVEUATIKOG
pubpioTrg BEong
netaloudag

2xripa 9.11: idypanua napovoiaong ouoTnudrwv kal €£apTniudTwv NAEKT OOVIKOU
e€aepwrnipa (kKaoumpearep).
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oelg, pubuioelg kal eA€yxoug, ypriyopa
odnrynoav oTnv Kataokeur] Kal Aeltoup-
via NAEKTPOVIKWYV CUCTNUATWV YeKa-
ouoU TIoU vV a avtarnokpivovtal oTig vEeg
anattroelg. H texvoloyikr eEENEN Kat o
QVTAYWVIOUOG TWV KATAOKEUAOTWY On-
Houpynoav TOANA cuoTruata  \Peka-
ouoU Tou va KAAUTITouv OAEG TIG TEPL-
TTWOELG.

9.3.2. ZuoTHpATA YPEKATHOU

Map’ dAo to peydAo MABog cuotnud-
TWV NAEKTPOVIKA €AEYXOUEVWV WEKQ-
oMWV, autd propel va ta&lvounBbouv ei-
Te avdloya e Tov TPOno Yekaouou ei-
Te avdhoya pe Ta onuela Yekaopod.

TNV TPWTN MePmTwon - TPOMog Yeka-
ouoU - Ta cuoTuata autd dlakpivovral

ota ouotAiuata MnxavikoU 1 ouvexn
Yekaouou, Omou ol Yekaotrpeg eival
pnxavikol kat Yekdlouv ouvéxela Kal
OTA NAEKTPOVIKA EAEYXOMEVA OUOTHA-
Ta Yekaaouou, drou ol YPekaoTrpeg elival
nAekTpikol kal Pekddouv JAKOTTTOHEVA.

AvdAoya ue Ta onueia Yekacuou, dia-

Kpivovral og Yekaouo:

e Evog onueiou (Throttle Body Inje-
ction) TBI, Single Injection - S.I. -
Monojetronic  8.a.), dmou €vag
eyXutrpag (urek), Tpo@odotei GAoug
Toug KUAivdpoug (oxrjpa 9.12) 1)

® >c Pekaoud moAwv onueiwv, drou
yla kdBe KUMVOPO UTIAPXEL Kal avTi-
OToX0G €YXUTPAg (urek) (oxripa
9.13).

1. Eyxutmipag (umek)
Yekaopou
2. MetpnTiig pong agpa
& HA\ekTpovIKn)
HovAada eAEyxou
3. BaAB(da npdobetou
aépa (TooK)
. Alobnmipag B€ong
neTaAoudag
. ®ATpo Kauaipou
. AvtAla kauaipou

N

. PeCepBoudp

. Alobnmpag
Bepuokpaciag
WUKTIKOU Uypou

9. Pubuiotig miieong

Kauoiou

0 N O O

2xriua 9.12: Avoixtd nAextpovikd ovotnua wexkaouot MONO-JETRONIC xwpic aiobntripa
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Eloodog tng Bevlivng

‘If Alakhadwtpag

Z0vdeon TOU Mrek
Yuxpng ekkivnong

Emotpopn

Pubuiot|q niieong

Mrek

Eniong avdhoya pe tov TUMO TOU OUOTH-
MaTOG OTO UmooUotnua Teopodooiag
propel va xet:

A. Yrmocuotnpa Tpo@odociag Kaugi-

pou

1. Alakhadwtipa (Mévo dtav o Yeka-
oudg elval ToAanAdg)

Zxripa 9.13: Wexkaoudc moAav onpeiwv.
2. Wekaompa Wuxpenq ekkivnong (orjpe-
pa €xel katapynBel)
AloBntrpa Bepuokpaciag kauaipou
Wuyeio kauaiuou
ZUNEKTN PUOOAdwY aTuou

@ gk w

Juoowpeutn Tileong kauaiuou (Mévo
oto K Jetronik kat TIg mapaAAay£g Tou)

PuBuiomq
nieong

PelepBoudp

— » EmoTtpopn kauoiuou

Zxripa 9.14: >vornua 1po@podooiac Kauoiiiou.

M 207




e Ae&apevi Kauaipou (peleppoudp)
H deEauevr) kauoipou Bploketal ouvr-
Bwg oTo Tow UEPOG TOU AUTOKLVITOU.
Kataokeudletal and didgopa UAIKA (of-
dnpo, ahoupivio, akdua kat and MAAoTL-
KO). ®épel dUo BaABideg aopaleiag, ui-
a yla ureprileon kat uia ywa urortieon.
2AUeEPa n €EloOPPOTNON TWV TIETEWV
yivetal péoa and 1o KAVIOTPO TOU evep-
you dvBpaka Kal eAéyxetal and Tov &-
YKEQAAO, WOTE va PNV dlageUyouv OTO
nepBaAov avabupidoelq kauoipou (u-
dpoyovdvOpakeg). PEpel eniong duo
owAnvwoelg. Mia yia v €€odo Tou
Kauoiuou kat pia yla Tnv emotpoPr| Tou
neplooeuoUevou Kauaoipou. H Ttamna
M\pwong ™ng deEapevnq MPEMeL va
KAelvel ateyavd.

e AvTtAia Kaugoipou

H avtAia tou kauoiuou eival nAeKTPLKN
(NAeKTPLKOG KIvNTAPAG), KAt avdhoya e
v B€on nou Bpioketal, dlakpiveral ei-
Ta oav avthia oelpdg (Ypauung) eite
oav avtAia deEapevng (Bubldpevog). O
TUMog NG avtAiag ypapung tomobeTei-
Tal €Ew and ) de€apevr) Kauaipou, TP
and 1o QiAtpo kauaipou. O tunog de€a-
pevrg TomoBeteital péoa otn de€apevn
Kal €xel eVOWUATWHEVO TOV HETPNTN
otdbung tng Bevlivng. Eniong, n avtAia
PEépel Kal dUo BaABideq: T BaiBida a-
VTETIIOTPOQNG N oTtoia dev EMITPEMEL TNV
EMOTPOPT TOU Kauaoipou otn deEapevn
oétav o Kivntipag dev Aettoupyei, dlatn-
pwvTtag a mieon oto oUoTNUA TPOPO-
doaia.

TNV avakouloTikA BaBida n onoia Ael-
Toupyel (avoiyel), kal yivetal ECWTEPIKN
EMAVAKUKAOPOPIa TOU Kauoipou pEoa
otnv avtAia, étav yia kdnoto Adyo (Bou-

208 B

Jixripa 9.15: AvtAia kauvoiuou.

Awuévo pikTpo) dnuioupynBel uneprnie-
on oto KUKAwua. H nileon autq tou a-
volydatog (ao@aleiag), eival mepimou
ota 5 Bar. (oxrjpa 9.15).

® SWANVWOEIC Kauailou

OL owhnvwoelg kauoiyou eival kata-
oKeuaouéveg amd PaAakd oidnpo kat
TIPETIEL VA AVTEXOUV 0 UPNAEG TIECELG,
ot PAOYA Kal 0€ OTPETTIKEG SUVALELG.
Aev emuTpéneral va rnepvolv péoa arnd
TO XWPO TWV EMBATWV Kal va UETAPE-
pouv kauoluo péow BaputnTag.

e dikTpo Kauoipou

To o¢iAtpo kaucipou armoteleital amd
POAS xapTioU pe épouq Sapérpou 10
mm Kat repBANeTaL and €va PETAAIKO
dlatpnto kUAvdpo. Eival Tonobetnuévo
pE€oa 0€ TMAAOTIKO 1 HETANMKS TIEPIBAN-
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Ma Kal €xel évav aywyod yia tnv eicodo
TOoU Kauoiuou kat éva yia tnv €£odo.
2Komdg Tou eival va cuykpartel Tuxov a-
kabapoieg | UKpoowpudTia TIou uttdp-
XOUV 0TO KaUOolo Kal va ripootatelel €-
10l KUpiwg Toug WYekaotrpeq (Urek)
(oxrjua 9.16).

® PubpuioTtiig mieong kKauoipou

O puBuog nieong kauaoipou amnoteAei-
TaL and €va PETANIKS KUAWVOPO Xwpl-
ouévo og dUo TUAMaTa and uia eAaoTl-
KA WepBpdvn. H pepBpdvn cuuriéletal
anod €va omelpoeldEg eAaTrpla Kal auth
He Tn oelpd Tng cupriédel Ta kauoluo e
pa miieon mepinou 2,5 €wg 3,0 bar. H
dlatrjpnon otabepnq Tieong kauaoiuou
MEXPL TOUG Yekaopeg eival anapaitn-
N yia Tov akpiPr urtoAoylopd g Yeka-
opévng noodtntag Tou kauoipou. H mo-

BaABida emoTpogriq
Kauaoijou

Eloaywyr) cwArjva
uronieong

EAatrplo nieong

Aldppayua

o

o

Ry

Eloaywyn
Kauoiuou
Erotpopr| kauoiuou

2xripa 9.17: PubLiotri¢ meong Kauoilou.
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oétnTa Tou Pekalduevou Kauoluou e-
Eaptdral uévo and Tov xpovo mou Oa ei-
val AVOIKTA TA UMEK.

Yndpxouv puBlLoTEG Ttieong ot oroiol &-
XOuv TnVv duvatdmra va dExovtal dop-
Bwon oto Tiow PEPog armd Ttnv urortieon
NG MOAAANG eloaywyr|G (oxrjpa 9.17).

® Eyxutipag (UmeK)

OL Yekaotnpeg (umek) eival BaABideg
Tou Yekdlouv 1o KAUOIO OTOUG KUAIV-
Opoug. Alakpivovtal ge unxavikd eiey-
XOLEVOUG PEKAOTAPEG KAl O NAEKTPLKA
eAeYXOUEVOUG PEKAOTAPEG.

Ot pnxavikd eAeyxopevol YPekaoTrpeg,
undpyouv pévo oto cUoTtnua Yekaouou
g Bosch - K - Jetronic kat Tig nmapaA-
Aayécg Tou KE, KE3 K.A.Tt.

TNV MPAYMATIKOTNTA elval pia pnxavikn
avtAia kal aroteAeital and pia Behovo-
€101 BaABida pe NuUIOPALPIKA KEPAAT] Kal
aré éva ehatrplo. To eAATAPLO OTIPW-
Xvel TN BaABida yia va mapapével KAeL-
otn. (oxApa 9.18).

‘Otav n nieon Tou kauoiuou unepBel Ta
3,3 bar, té1e unepvikdTal n avtiotaon
Tou ehatnpiou kal o eyxutrpag apxicet
va Yekdlel To KaUoo OTouG KUAQv-
Opoug. Ot punxavikd eleyxouevol Yeka-
otpeg PekAlouv CouvEXELa KAl N TI00O-
TNTA TOU KAUG{oU TipoarnodnkeleTal o
B€an mplv amnd Tiq BaBideq elcaywyng.
Ot nAektpovikd eleyxduevol YekaoTtn-
peg amoteAouvTal ard €va LoXupd nAe-
KTPOMAyVNTN, 0 orto{og eAEyXeL TNV Kivn-
on Hlag Kwvikng pehdvag n omnoia ote-
yavorolel Tnv €€0do Tou YekaaTrpa,
meldpevn and éva ehatnplo (oxXfua
9.19). ‘Otav 0 NAEKTPONAYVATNG TPOPO-
dotnOel pe éva maAud and tnv nAeKTpo-
MayVvnTIKY] povAada eAEYXoU (EYKEPANO),
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Jixriua 9.18: Mnxavikd [IIEK.

n Behdva €AkeTal TPOg TA THOW VIKW-
VTag TN Mnxaviky Tdom tou eAatnpiou
kal étol va apxloel o Pekaoudg Tou Kau-
olpou. EAéyxovtag 1o xpdvo Tou Tpo-
PodoTElTAL 0 EYXUTAPAG, EAEYXETAL - LE-
TPETAL OTNV ouoia Kal n moodTnTa TOoU
Yekalduevou kauaiupou, epdoov n Tiie-
Oon TOU Kauaoipou mapapével otabepn
nepinou oto 2,5 bar. Ztov moAanAé Ye-
kaoud eriong elvat duvatdg o EAeyX0Q
TOou Xpovou YekaopoU aveEdptnta anod
™ 6éon Twv guBOAwv. “Etol, urnopel va
urtdpyxet n duvatdtnta pubuiong oe opl-
OMEVO KUALVSPO TIOU TIAPOUCLAZEL KPOU-
oTIKA Kauon (melpdkia). TEAoG n Ttooo-
TNTA TOU KAUGIMOU [E Toug NAEKTPOVIKA
e\eyxouevoug Wekaotrpeg unopel va
elval aveEdptntn and TG oTPOPEQ ToU
KivnNtAPa, Kal autd eival xpriolo oe el-
OIKEG TEPUTTWOELG, OTWG KATA TNV ETL-
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Tdxuvon KA. 2Tov TIOANAMAS eka-
oMo, ol YekaoTtripeg TpopodoTtolvTal a-
1o Tov dlakAadwtrpa kat PekAalouv e
OUYKEKPLUEVN Ywvia Tipv amd tn BaABi-
da eloaywyng.

B. YnmooUoTnua sicaywyng kai METpN-
ong Tou agpa

2KOTOG TOU UTIOOUCTAUATOG EL0AYWYNG
Kal HE€TPnong Tou agpa eival va emtpé-
TIEL TNV €l0aywyn Tou aépa - va Tov Ka-
Bapiel - kat va petpd v noodtnTd
Tou. (oxrjpa 9.20).

ArroteAeiTal and Ta €&§A¢ eEapTriuara:
® To ¢iAtpo aépa

® To petpnt aépa

® Tn BaABida mpdobeTou agpa

e To owpa NG netaloudag ykadlou

® Tnv NMoANamAn eloaywyr

Zxripa 9.19: HAextpouayvntikd UIIEK.

2Ta ouoTruata povou Yekaopou n Te-
TahoUda Kat n BaABida nmpdobetng mna-
pOXNG aépa elval EVOWUATWUEVEG OTO
owua Pekaopuou.

o OiATpo agpa

2Komdg Tou ¢piAtpou aépa eival va Ka-
Bapilel Tov eloepxOUEVO ATHOCPALPIKO
agépa arnd tnv okoévn Kat AAa cwuatidla
TIouU TUXOV TIEPLEXEL Kal va TpooTatelel
TOUG KUAivdpoug and pOBopPES.

® MeTpnTrg porig aépa

2KOTdg TOU UETPNTY PONG agpa eival n
aKpIBAg HéTPNOoN Tou elocayduevou ag-
pq, yiati autdé elval anapaitnto otov u-
TIOAOYIOUO Yla TNV TOgATNTA TOU PeKa-
Cduevou kauaiuou.

Avdloya e To Tolo peyebog (dyko, mie-
on 1 HAda) Tou eloEPXOEVOU AEPA |TTO-
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BaABida npdobetng

Mriek Yuxpng Mapoxng agpa

ekkivnong

Eloaywyr

MeTpnTrig pong aépa

AwBntipag 6€ong

netaAoudag ABnTHPag ,
Bepuokpaciag <DL,>\Tpo
agpa agépa

pel va petprioel évag PeTpNTq PoNg a-
€pa, ol JeTpnTéQ Ta&lvopouvTal O€:
e Metpntég mou PeTpoUv Tov OYKO TOU
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Zxnpa 9.20: Yroovornua 10aywyng agoda [e moAAamidé wexkaoud.

eloepxouévou agpa. Yrndpyouv duo
TUmoL. Yridpxel o Ttumog e mtepuylo
pétpnong (oxfpa 9.21) 1 kKAaméto
Kal UTTAPXEL O METPNTAG OYKOU e KWw-
VIKO TUTO. (OXfua 9.22).

Zxripa 9.22: Metpntig GyKoU agpa KwvIKoy
TUrou.

® MeTpnTég Tou YeTPOUV TNV Tiieon (u-
rottieon) TG TOAAATIAYG El0AYWYNS.
Eivat o mAéov dladedopévog aion-
Tpag - Aéyetal kat MAP (Manifold
Ablolute Pressure). Eival a&lémiotog,
dev €xel KvnTd PEpN, KPS KOOTOG,
€UKOAla ToTtOBETNONG, AOYWw TOU MI-
KpoU Tou éykou (oxripa 9.23).

e MetpnTtég TOU peTpouv Tn pdla tou
eloepxduevou aépa
O petpnmg MAlag sival o o akpl-
Brig otn pétpnon Tou agpa, yiati pe-
Tpd arneubeiag ™ pdla Tou eloePXO-

Zxnipa 9.21: Metpntric dykou agpa ne pevou aépa kat eival ouvribwg amnd

e pUyIo. Beppatvépevo cUPUATOG.




Znueiwon: Ztoug UETPNTEG OYKOU Kal riie-
ong agpa xpeldetal va uetpnbel kat n Bep-
UOKPAOIQ TOU ELOEPXOUEVOU A Yia TOV
OwOoTo UroAoytoud g noodtnNTdg Tou. lNa
70 AJdY0 QUTO Ta CUCTHUATA TTOU PEPOUYV El-
TE UETPNTH OYyKOU &lte uETPNTH TiEonS é-
XOuv onwaodnmote Kat atodntipa Bepuo-
Kpaoiag eloepxouevoU agpa.

2xripa 9.23: Metpntii¢ mieong agopa.

Jixriua 9.24: Metpntig pdZag agpa
Bepuaivépuevou oUupuarog.

HAektpovikd ouotriuata Kwntripa

o Metpntig pong agpa pe oTPORIAI-
ouo (Vortex)

Xpnowuoroteltal og Afya autokivnta kat
umtoAoyiCel Tn Moo dTNTA TOU €l0EPXOLE-
vou agpa arnd toug oTpofIAlopoUq Tou
dnuioupyouvtal katd tnv elcodd Tou
(oxjua 9.25).

2xnipa 9.25: Metpntii¢ pori¢ agpa pe
orpofihioné (Vortex).

® Zwua metahoudag ykaliou
2komdg autou Tou eEaptuaTog eivat va
puBuiCel TV moodTNTAa TOU eloEPXOLE-
vou aépa. Amnoteleital and Tnv TeETA-
AoUda ykallou (uia v duo) To cuotnua
napdkauyPng aépa (Bida pubuiong
oTPoPWV pelavti) kal Tov aiobntipa
B€ong metaloudag. O awobntipag O¢-
ong metalouda, TANPOPOPEl TOV EYKE-
(aAo yla TNV akpLpr} B€on g netalou-
dag tou ykadou. Yrndpxel oe Tpelg TU-
Toug.
a) AloOntipag turou diakértn ON -
OFF. Ae xpnoworoleitat orjuepa.
B) AloBNTMPag TUTIOU TIOTEVOLOUETOOU
Y) Miktdg aiobntripag mou eivat kat mo-
TEVOLOUETPO Kal TUTIOU JLaKOTTTN.

® BaABideg mpooOeTOU agpa

H BaABida mpdobeTou agpa €xel OKOTO,
katd Tnv Kpua eKKivnomn Tou Kwvntnpaq,
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2.xripa 9.26: Aio6ntripec tunou S1akOITn Kal IOTEVOIOLUETPO.

onfuepa énwg kat mahadtepa, va er-
TPEMEL VA El0EPXETAL A€PAg OTOUG KUu-
Avdpoug mapakdurtovrag Opwg TNV
netahouda ykallou. Tomobeteital oe €-
va eAaoTIKO owArjva Tou oroilou eAEyXel
v dwatoun. ‘Etol ermutpénel avaloya pe
TIG OUVBNKeg Tou KivnThpa (Kuplwg Bep-
MoKpaoia) va elo€pyeTal a€pag |e aro-
Té\eopa va au&dvouv oL OTPoPEg. Y-
ndpxouv TOA\O( TUToL BaABIdWV TPod-
0BeTou agpa aM\d €xel EMmKPATNOEL N

Aladpour) Barpidag

dig enapwv

Kwvikn BarBida KENUPOG

Zxripa 9.27: BaABida agpa pe Bnuariko
LOTEP.

214 B

BaABida mapoxng mpdobeTou agpa |e
BnuaTtiké potép (oxnua 9.27).

To Bnuatiké potép (eA€yxetal and v
NAEKTPOVIKY] povdda eAéyxou) avolyel
kal kAeivel pe kwvikr BaBida uia Bon-
enTtikn dlodo porig aépa.

® MoA\anAng eicaywyng - 6dAapog €i-
oaywyng aépa

H eloaywyn Tou aépa OTOUG KUAIV-
dpoug, yivetal pe TaAKd Tpodmo, Adyw
g kivnong twv BaABidwv eloaywyng.
AUTO €xel wg arnoTtéAeaua N MAAUIKA Ki-
VNOoT) TOU eloepXOevou agpa va ennpe-
dlel kat To peTpnT pong agpa. O BAAa-
MOG eloaywyng €xel oKomd va arooRs-
VEL QUTY TNV TIOAMIKY Kivnon. Yiidpxouv
BAAQOL EVOWUATWHEVOL UE TNV TIOAAQ-
AR elcaywyn Kat 6dAauol Eexwplotol
(oxnpa 9.28).

TeAeutaia, yla akdpa KaAUTtepn pon Tou
eloepxOeEVOU a€pa Kal peyalutepn el-
oaywyn mocdTNTag Kauaipou (avaioya
HE TIC OTPOQPEQ AslToUupyia TOU KIvNTH-
pa) €XouV ePAPKOOTEL Ol TIOAAATIAEG €L



HAektpovikd ouotriuata Kwntripa

doloka eA€yxou meTahoudag

Zxripa 9.28: IToAhamAnic eioaywyric - OdAapog eioayoyic agpa.

caywy€q petaBAnTol unkoug. Eival
YVWOoTd OTL TO HKOG evég owArva eivat
onUavTikog mapdyoviag oTn moodtnTa
EIOAYWYNG TOU ELOEPYOMEVOU pelypa-
T0G. 'ETOL AotV xpnotoroloUvtal TIoA-
AamAEQ el0aywyég mou €xouv TN duva-
TéTNTA va aAAlouv Ta PNKOG €loayw-
YNQ Toug péaa and BaABideq (tdumep),
Tou eA€yxovTal ard Tov eykéPaAo, avd-
AOYQ He TIG OTPOPEG AetToupyiag Tou Ki-
vnmpa.

. YmoouoTtnpa nAekTpovikoU eA€yxou
Kd6e "nAekTpovikd" ouoTtnua propel va
Xwplobel oe 1tpia unoouotruara, avd-
Aoya ue ) Aettoupyia Tou kABe unoou-
OTAMATOC.

10 YrmoouoTtnpa: Aiobntipeg (Sensors)
AloBnTApeg Xapaktnpifovral OAa ekeiva
Ta eEapTUATA TIOU "MANPOPOPOUV" TNV

NAEKTPOVIKY] HovAda eAEYXOU (EYKEPQ-
A\o), yla kdmolo peyebog .. Beppokpa-
ola, nieon, oTPOPEG K.A.TL., UTIO HOPON
ouvndwg tdong, maAuoU K.a.

20 Ynoouotnupa: HAekTpovIK povada
eAéyyou (ECU)

2KOTAG TNG NAEKTPOVIKAG Povadag e-
A€yxou elval va eneEepydleTal Ta eloeP-
XOdeva oruata and Toug alotntrpeg
kat péoa and eldlkd mpoypdupata va
Oivel evtoAr] - oTéAvel orjuaTa - OTOUG -
VEQYOTIOINTEG va €eKTEAEOOUV Kdrola
dladkaaia.

30 YmoouoTtnua: O1 egvepyommoinTég
(Actuars)

Ot evepyomoinTég eival eEaptripaTa mou
O€xovTal EVTOAEG (OMATA) TIPOKELUEVOU
va eléyEouv, pubuioouv kdmolo pEye-
Bog My. wekaotpeg (UmeK), Pnuatkoi
KIVNTPEG K.A.TI.
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AIZOHTHPEZ

EFKE®ANOZ

ENEPIOMOIHTEZ

1. Oykou aépa

2. Gepuokpaciag aépa

3. ©éong netaloudag

4. ZTPOPWV Kvntripa

5. @eppokpaciag kivntripa

e\éyxou

HAekTpovikr povdada

6. Eyxutipeg (riek)

7. BaABida napoxnig npdobetou
aépa

8. Mriek Yuxpr|q ekkivnong

EIKE®AANDOZ

2 0 HTHUPEZ

OuUuodd3INS3

A

T 3 1H

8

=

9.4. Mec0odoAoyia eAéyxou -

S1ayvwon BAafwv

>1a guotuara (dlaxeiplong) Tou Kivn-

THpa eite eivat oupBartikd eite eival nAe-

KTPOVIKA eAeyxOpeva, n dladikaoia e-

Aéyxou eival n Ola kal meplypdgpeTal

MAapakaTw avd ouoTtnua.

9.4.1. ZuoTrjuara ava@pAeing

e Av o KivnTHpag 3¢ AeiToupyei, AOyw
€MEIPNG NAEKTPIKOU omiveRpa.

O evromopdg TG BAGBNG og auth Tnv
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2axnipa 9.29: Yrioouotnpia nAEKTpOVIKOU EAEYXOU.

nepimrwon Eekvd and Tov EAeyxo apa-

YWYNG UWNANG tdong otnv €£o0d0 Tou

TIOANAMAQCLa0TH).

a) Av mapdyetat uPnAn tdon, TTE N
BAGRN evromiCeTal ota UrouloKaAw-
dla, pnoud{, katdoTaon Xwpeou Kau-
ong (xaunAny ouprieon, mAouclo 1
PTWXO Helyua), AdBog XPOoVIoUOG.

B) Av AEN undpxet ugnAr Tdon oTov €-
£000 TOU TTIOAANMAaOLaaTH, TOTE O €-
AEYXOG OTPEPETAL OTOV:



— 'EAeyxo mpwtelovtog Tmviou ToAAa-
n\aolaoth (Quopétpnon)

g

® JUvOEOTE TO WHOMETPO OTWG OTO OXrHa

® H gvdelfn Tou wudueTpou Ba npénel va eivat:
a) arnd 3Q -4Q N
B) arné 1Q - 1,5Q étav o mMoANANAQCLA0TAG

€xel mpoavtioTaon

Jixriua 9.80: "EAsyxo¢ mpwTeioviog mviou
noAAarAaociaoti.

‘EAeyxo deutepeloviog mnviou ToA-
Aaraolaotr] (Quouétpnon)

A

® >UuvdE0TE TO WHUOMETPO OMWG OTO OXAKA
® H gvdel&n Tou wudueTpou Ba mpénel va eivat
anod 4Q - 10Q

Zxripa 9.31; ‘EAeyxoc Seutepeiovtog mviou
noAAarAaciaoti.

‘EAEYX0O BPOXUKUKAWHATOG TIOA\G-
nAaoclaoth (Quopetpnaon)

® JUVOEOTE TO WUOMETPO OMWG OTO OXAKaA
e H gvdel&n Tou wudueTpou Ba mpénel va eivat
drelpo ().

HAektpovikd ouotriuata Kwntripa

— 'EAeyxo "orjuatog” yia Tig "dlakomég”
Tou Tpwtelovtog Ba dlakdTTTel TV
Tpo®odoaia Tou, dnAadr av To TPw-
TeUov d€xeTal "orua’;

— and mAartiveg

— and yevwntpla enaywylkou TUtou
(MaApoYPAapog)

— and yevvrtpla turou Hall

— and aobntipeg oTpopwyv, AN.Z.,
NAEKTPOVIKY] Hovada

y) Ze mepimtwon unoAettoupyiag tou
OUOTNATOG aVAPAEENG O €AeYXO0Q
pe maApoypdgo emBdAietal. Ot Ku-
HaTopoppEég TpwTtelovtog - Oeute-
pevovtog pag divouv Tnv TeAKn" el-
kOva - KatdoTtaon TOu CUCTAUATOQ
Kal péoa and tn oUyKpLomn TwWV KUua-
TOMOPPWY, evTorilovTal (MPwTdTuTa
- OUYKPLVOUEV) TUXOV BAABEG.

8) Ot maparmdvw é\eyxol mpoUlnobéTouy
OTL N TdON TOU CUCOWPEEUTY] KABWG
Kal ol Tdoelg tpopodooiag Twv Ta-
parndvw eEaptnudtwv elval autég
Tou divel 0 KATAOKEUAOTNG TL.X. TACN
Tpopodooiag moAlamAaciaotr 9V
kat 6x1 5V.

(a) '

B

Zxripa 9.32: ‘EAeyxo¢ BpoaxukuxkAduarog
noAdamiaoiaori.

2xrina 9.33: Kuparoioppec (a)
IPWTEUOVTOC Kal (f3) SeuTEPETOVTOG.
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9.4.2. ZuoTHpATA YPEKATHOU

2Ta ouoTApata Yekaopol yla tn ypn-
yopn Kat owoTr] dtdyvwon ouvioTdral 1
Xprion Ing avtiotoixng JdlayvwoTIKNAG
OUOKEUNG e To UTd EAeyxo oUaTnua.
Yndpxouv Suwg PAGReg mou KAMIA dia-
yvwoTikr) ouokeur] AEN eivat AYNATON
va TIG KataypAayel.

Autég o1 BAdBeg sivar ouvRBwg:
e 310 cUOThHa TPOPOJOCIag Kaugoi-
pou

OYKOUETPLIKOG
owArjvag

MeodueTpo

E{codog owArfjva urorieong Mrek

Zxripa 9.34: Métpnon tng meong Kavoiiou.

AvtAia kauoiuou (KoAnNuévn, BaA-
Bideg avrtemioTpoPrig, AoPAAE(-
ag)

®iATpo kauoiuou (Boulwpévo)
Pubuiotnq riieong (EAaTTwUATIKOG)
Wekaotrpeq (urek) (dlappori, KOA-
Anuévay)

MNa tov evromopd Twv Tapandvew
BAaBwv ouvioTdtal o €Aeyxog Tou
ouoTAuaTog Tpopodoaiag yia rmapo-
X1 Kal Tiieon Kauoipou.

® 3TOUG aI0ONTAPEG - EVEPYOTTIOINTEG
‘Oool aloBnTMpPEeQg - EVEPYOTIOINTEG €-
XOUV Kal UNXaviko JEPOG (TL.X. kivnon
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BaABidag, meplotpopry diokou K.a.)
Kal To PoRAnua evrormiletal otn du-
oAertoupyla Tou pnxavikou pEPouUg
(kOMNua BaABidag, omdowo K.a.).
AEN KATAFPA®ETAI BAGRN amnd dia-
YVWOTIKA ouokeun]. ANAWG péoa and
TA CUUTTTWHATA Ba TIPETEL VA KATEU-
Buvbel 0 éAeyX0Q OTA OUYKEKPIUEVA
eEaptipaTa kat va yivetal mavtote N
dladikaoia g EZOMOIQZHE.

e Zmiypiaieq BAGBeG TTOU propei va o-
¢eihovTar:

— Z& OTlyMlaieg KAKEG eMAPES - OUV-
O€oelg, KUplwg YEIWOEL TLX.TIEPTEL
TO Oxnua oe AakkoUBeg, oe oTpo-
Q&g K.a.)

— Oplakeg Tipég duohetroupyiag on-
MATWV alobnmipwy, evepyortoin-
on.

- Mpn didpkela (r.x. 3 sec), opilwv
Aeltoupyiag HeEPIKWY alodNTriPwWV.

9.4.3. 'EAeyX0C NAEKTPOVIKAC
povadag eA€yyou

Av dev undpxel avtioTolxn dlayVwoTIKY
OUOKeUN Yla Tov €Aeyx0 Tou avtioTol-
XOU ouoTAuartog, Tote 0 €Aeyxog 6a
TIPETEL VA AKOAOUBNOEL TNV TIAPAKATW
dladkaoia:

1o Bjpa: 'EAeyxog Tou aiobnrripa
EAEyxetal o aloBntrpag rou rmeavov ei-
val eAaTTWHaTIKOG yia kAl Aettoupyia
e TNV avtioTtolxn ouokeur), TiX. TIoAULE-
TPO, TOAUOYPAPOG, UTIOTIUETOUETPO
K.A.TL, av elvat duvatdv tiplv and Tnv Ka-
Awdiwon Tou elo€pxeTal Kal KateuBbuve-
TAL TIPOG TNV NAEKTPOVIKA HOVAdA.



Znueiwon: O éAeyxog va arattel o Kwvntr-
0ag va Aettoupyel 1j o dLakontng avapAe-
&nec va eivat otn 6éon ON n uEtpnon npé-
el va yivetatl pe ouvdedeugva 1a kKaAwdla
TOU UM EAeyx0o atodntripa Kat tv KaAwdi-
worn ToU  gyKepAAoU yla va unv karaypa-
@el BAGBN. 2e nepintwon rmou auto dev el
vat duvartd, MPEMEL va artopeUyETaL TO TPU-
mnua Twv KaAwdiwv Tou alodntipa Ue atx-
unpad avtikeiueva (Kappitoesg K.a.), o€ rte-
pintwon mou yivel o avtiotolog EAeyXO0G.
Mpoteivetal tdte va yivetat o EAeyxog Tou
aodnNTipa otig eNaPES TG NAEKTPOVIKIG
uovadag.

20 Brjpa: ‘EAeyxog kaAwdiwong

Elvar mBavdv apketég @opég o alodbn-
pag va Aettoupyel owotd al\d 'to
onfjua Tou" va pnv eBAvel 0To YKEPANO.
‘Etol edv o aloBntipag Aettoupyel ow-
oTd Kal Ta cudrttwpata g BAARNGg u-
ndpyxouv, eival mmbavév va pnv eBdvel
"To orjua Tou" oTov eYKEPAAO Kal autd
va opeiletal otnv kKAAwd(won Tou ou-
oTHUaTOC:

alotNnTPaAg > KAAWdla —» eYKEPANOG

Téte npoteivetal pe ™ Borbela Twv o-
dNylV Tou KataokeuaotH 1) péoa and
BBAla va evromiCovtal oL emagég Tou &-
ykepdhou mou Ba €nperte va AapBdavouv
"To onfjua" Tou und €Aleyxou awgbntipa
Kal va emavaAauBdveTtal OTIC EMAPEQ
(mévta ouvdedepéveg) TWPA TOU EYKE-
@ANoU 0 €Aeyxog TNG KAANG Aettoupyi-
ag Tou alodnmpa.

30 Brjpa
Av nap’ 0Aa autd "to orua" Tou umo &-
Aeyxo aigbnmpa "eBdvel" OTIq EMAPEG

HAektpovikd ouotriuata Kwntripa

TOU £YKEPAAOU KAl T CUMMTWHATA OU-
vexiCouv va untdpyouyv, téte bavov au-
16 va ogelletal oe eowteplkry BAARN
NG NAEKTPOVIKNG HOVADAG.

Znueiwon: MNpénet va arnopevyetat n avti-
katdotaon G NAEKTPOVIKAG povadag, ue
dAMn and dAAo autokivnto mou oiyoupa
Aettoupyel owotd, edikd otav undpxet n-
AekTpOoVIKO ouotnua akwntoroinong (Im-
mobillizer), yiat{ tdte olyoupa kat ot dUo n-
AEKTPOVIKEG UovddeS Ba "KAsldwaouv'ue a-
TTOTEAEOUA VA Un AElTOUPYE! Kavéva QUTOKI(-
vnto. Av dev untdpxet ouotnua Immobillizer
o€ Kavéva autokivnta kat yiver n avtkard-
otaon, 0t Ta ouurTWuATa ™S LAGBNS
MPETIEL VA OTAUATHOOUV va UTTAPXOUV.

O napandvw é\eyxol Ba mpénel va yivo-
VTal pe HeYAAn mpoooxn, av Aappdvo-
vTal 0Aa Ta PETPA MPooTaciag Kal n-
pouvtal oL odnyieq Tou KataokeuaotH,
yiati eival mdpa oAU eUkoAo va mpoke-
vnBel BAGRN pe arotéleoua 1o XAolUO
XPOVOU Kal XpruaTogq.
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LY NEPIAHWH ENOTHTAZ 9

Ta nAekTpoVIKA cuoTiuaTa avdpAeEng katatdooovtal
oTig Mapakdtw Katnyopleg (tumoug).

HAektpovikry avapAegn e mAativeg kat TpaviioTop.
HAekTpovIKA] avApAeEn e YeVRTPLa TTAAUWV enaywylkoU TUnou

HAekTpovikr) avApAeEn pe yevvritpia Hall

HAeKTPOVIKA XWPENTIKY avApAeENn

HAeKTPOVIK avAPAEEn eAeyxOpevn amnd NAEKTPOVIKN povada

HAekTpovikr avapAeEn xwpig davouéa (D.1.S)

OAokAnpwpévo ouotnua dlaxeiplong Yekaouou - avApAeENg

H nAekTtpovikr) ava@AeEn pe mAativeq eival éva ocupBatikd olotnua avapAeing, e
N dlagopd 4Tl 0 EAeyX0g ToU MPWTEUOVTOG Tnviou Tou moA\anAactaotr yivetal a-
16 éva tpavliotop, Tou omolou n Bdon (B) dpwg eAéyxetal and Tig nAativeg

H avtikatdotaon Twv MAATIVOV e AAOUG Unxaviououg, ol orolol urépeoav va e-
A€yxouv Tn Bdon tou tpaviioTop xwpig mpofAuaTa, Onwg YEVWNTPLEG elTe enayw-
YikoU TUTou eite tumnou Hall, dnuoupynoav Kat Ta avtiotolxa NAEKTPOVIKA CUCTH)-
paTta avAAeENnG.

H nAektpovik xwpenTikr avdpAeEn (C.D.l) otnpiletal ot ¢popTIion evog MUKVWTH
KAl oTnV EKPOPTION TOU OTO TIPWTeUOV Nvio Tou TIOAAANMAAOLA0TY e TO KAe(oluo &-
vég Buplotop oxUog. To Bupiotop eAfyxetal ouvnbwg eite and nAativeg, efte and
ML YEVWNTPLA TIOAMWY ETIAYWYIKOU TUTIOU.

H avtikatdotaon Twv HNXavikev unxaviopov and nAekTpovikolg alotntrpeg, oL o-
tolot "MANPOPOPOUV" Hia NAEKTPOVIKY] Hovada (eYKEPAAO) kal 1 omoia enegepydle-
TaL Ta elogpXOUEVA OTaTA TUTWV TWV ALoBNTAPWY, £iXe WG ATTOTEAETA TN dNLOUP-
via nAekTpovIkng avAPAEENG eleyxOuevng and NAEKTPOVIKY LovAada (EYKEQaAo).

H nAektpovikr) avapAeEn xwplg dtavouéa (e NAEKTPOVIKY hovdda eléyxou). D.I.S.,
€XEL WG XAPAKTNPELOTIKS TNV ENNelPn Tou dlavopéa. Aegv untdpxel oto oUaTnua autd
KAVEVag UNXAVIKOG UNXAVIOUAG, oUTe ePLOTPEPOEVA TUAMUATA.

To oAokAnpwuévo auotpa dlaxeiplong Pekaouou - avdpAeEng, eival To Teheutai-
0 ouotnua avapAe&ng oe eEENEN Tou epappdleTal orjpepa. To KUPLO XapaktnEL-
OTIKO autoU Tou oUOTNHaToq eival OTL EAeYX0G TOU OUCTNATOC avAPAEENG Kal O &-
AEYX0G TOU cuoTiuaTog Yekaouou yivetal arnd tnv (dla NAeKTPOVIKY povAada (eyke-
(PaAOQ).

Ta ouotripara oAokANPwuEVNG dlaxeiplong avapAeEng - YekaopoU eAEyxouv Kal
pubuiCouv TNV akplIfry MoodtNTa YPekaouoU Kal To akplBEG onuelo avdpAeEng o
OAeg TG PdAoelg Asttoupyiag Tou KNP, ONwg pelavti, PEPIKO Kal TIAAPEQ
popTio, MPoBEpuavon Tou KivnTAea, K.d.
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HAektpovikd ouotriuata Kwntripa
| a—

Ta ouotruara TpoPodoaoiag mou urndpyouv eival To cupBatiké cUotnua ue eEae-
pwTMPA (KAPUIIPATER), e NAEKTPOVIKS eEagpwTpa, e UNXAVIKO Yekaoud Kal [e
NAEKTPOVIKA eAEYXOUEVO PEKATUO.

Ta ouotiuata Yekaopou xwpifovral oe Tpia urmocuotiuata.

a) YnoouoTtnua Tpopodoaciag kauaoiuou

B) Ymoouotnua sloaywynqg Kat uétpnong agpa

Y) Yroouotnua nAeKTpovIKoU eAEYXOU (AloBNTMPES - EYKEPAAOG - EVEPYOTIOINTEG.
To unoouotnua tTpoPodooiag kauaoipou anoteAeital and ta napakdtw eEapTrua-
Ta: ™ de€apevry kauaoiuou, TNV avtAia kauaoipou, TI§ CwANVWOoEeLg Kauoiuou, To Qii-
TPO Kauaiuou, To pubuLoTr Tleong KAUo(oU, TOUG YEKAOTHPES (UTEK),

To unooUoTnua eloaywynqg kat KETpnong Tou agpa anoteleital and: 1o ¢iAtpo a-
€pa, To PeTPNTA agpa, tn BaABida npdobeTou agpa, To owUa eTaloudag ykadlou
Kal TNV TMOANATAn eloaywyng.

To untooUotnua nAekTpoVvikKoU eAéyxou urnopel va xwplobel oe Tpia unoouoTtriuara,
avdhoya pe ) Aettoupyia Tou kdBe UMTOCOUCTHATOG.

10 Ymoouotnpa: Awodntripeg (Sensors)

AloBnTrpeg xapaktnpifovtal dAa ekeiva Ta eEapTruata mou "mAnpopopolv"' TNV n-
AEKTPOVIKY] HovAda eAéyxou (eykéPaho) yla kdArmolo péyebog .. Bepuokpacia, mi-
€01, OTPOYPEG K.A.TT., UTIO HopPr] ouvrBwg TAoNg, TIaAuoU K.q.

20 YmoouoTnua: HAektpovikr povdda ehéyxou (ECU)

2KomodG TNG NAEKTPOVIKNG HovAdag eAEyxou eival va eneEepydletal Ta eloepxOpe-
va grjuata and Toug alobntrpeg kat péoa and edikd nmpoypdupata divel eVIoAn -
OTEAVEL OTATA - OTOUG EVEPYOTIOINTER va ekTeAéoouV kdmola dladikaotia.

30 YrmoouoTnua: Oi evepyomnointéq (Actuars)?

Ot evepyormointég elval eEaptripaTa rou SEXOVTAL EVTOAEG (OMATA) TIPOKELEVOU va
eNéyEouv, pubuioouv kdmolo péyebog lMy. PekaoTHpeg (UMekK), PNUaTikol KvNTAPEQ
K.ALTL
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EPQTHZEIZ ENOTHTAZ 9

1. MNati o1 mAativeg dnuioupyolv mpoBAAuaTa 0To cUCTNUA
QVAPAEENG;

2. MNola Ta MAEOVEKTAMATA TWV NAEKTPOVIKWY CUCTNHATWY a-
VAPAEENG;

3. H nAektpovikr] povdda avagAeing enetepydletal didpopa
NAEKTPIKA OTjUaTA YA TN OWOTr AelToupyia Tou Kivntrpa.
Moleg pUOIKEG UETABANTEG AVTITPOCWTEUOUV AUTA TA NAE-
KTPIKA oNuaTa;

4. >xedldote TO NAEKTPIKO KUKAWA TNG NAEKTPOVIKAG avAapAeEng ue tpaviiotop
Kal Aativeg.

5. Mowo eEdptnpa Tou ouotruatog avapAeEng aviikatréotnoe n yevwnitpla Hall kat
oe oo pawvopevo Baaifetal n Aetroupyia tg;

6. Moleq eival oL Baolkeg AelToupyIkEG dlapopeg avdueoa oe pia yevvritpla Hall kat
o€ pia enmaywyikr) YEVATELA TIAAUWY;

7. Noleg eival ol Baoikég dlapopEg Kal Ta TTAEOVEKTAUATA TToU TIapouctddel To ou-
OTNHA OAOKANPWHEVNG avAPAEENG, o OxXEon e otolodrroTe AAo oUoTnua a-
VAPAEENG;

8. 2xedldoTe TO MMAOK SLAYPAHA TNG OAOKANPWUEVNG avAPAEENG.

9. Nwg Aettoupyel T0 cUoTNUA TNG OAOKANPWHEVNG CUVOUAOHEVNG avAPAEENG -
Tpopodoaiag Motronic;

10. MNowa eival Ta unoouaTHATa evog CUCTHUATOG NAEKTPOVIKOU WeKATUOU;

11. And mola eEaptruarta arnoteAeltal To oUoTNUA TPOPOS0Ciag KAUaijou;

12. And mola eEaptruata arnoteAeltal To oUoTNUA EL0AYWYNG Kal JETPNONG A€Pa;

13. And mola ouotruata aroteAeital éva NAEKTPOVIKA eAeyxOuUevo cUOTNUA,;

14. Avagéparte €idn alobnTripwv oTov NAEKTPOVIKO YEKATUO.
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HAEKTPONIKA ZYZTHMATA AYTOKINHTOY

r'eENI K A

10.1. HAekTpovikd ZuoTtripara Metddoong kKivnong
10.2. Médnong

10.3. AigUbuvong

10.4. Avaptnong

10.5. MpooBETWV AeITOUPYIWV

10.5.1. MaénTikAG acpdAeiag

10.5.2. Immobilizer

10.5.3. A/C

10.5.4. NMAnpopdépnong

10.5.5. Aidyvwon BAapwv



Emd10KOnEvol oTOXOl:

Me Tnv oAokAr)pwon autoU Tou kepalaiou Ba Tpérel va elote

Kavol va:

B AvaQE€peTe Kal va TEPIYPAPETE Ta oUYyXPOova NAEKTPOVIKA OUCTHHATA TOU

CGUTOKIVHTOU.

B AvaQé€peTe Ta €idn Kal va ePIyPAPeTe Ta Bacikd Toug e&apTryara.

l Mepiypd@ete TOV TPOTO ASITOUPYIAG TOUG Ta ISICITEPA XAPUKTNPIOTIKA

Kal TIG XPOEIG TOUG.

B Ava@épete Tnv pebodoloyia didyvwong kai TiIg BAABES Twv CUCTNHATWV

I'ENIKA

H peyd\n avdmruén tg NAEKTPOVIKAG
KAl N €QAPUOYH TNG Kuplwg otov éAey-
X0 OAWV TWV CUCTNUATWY TOU QUTOKI-
VvAATOou, elval To KUPLO XAPAKTNPELOTIKO
NG TEXVOAOYIKNG €EENIENG TwV OUOTN-
MATWV AUTWV.

To eninedo €PApPPOYG TOU NAEKTPOVL-
KoU eAéyxou OTa CUOTAMATA aAuTd Ka-
Bopifel ouvrBwg Kal TNV TEXVOAOYLKN
Toug eEENEN. M.x 1ng yevidg, 2ng, 3ng,
K.0.K , NAeKTPOVIKS cuoTnua TeEdnong,
peTAdoong Kivnong K.A.T.

H avdAuon twv cuotnudtwy autwv Ba
erkevtpwOel Kupiwg oToug dlaPopeTL-
KoUG nNAEKTPOVIKOUG TPATIOUG EAEYXOU
(eldn), mou umdpxouv HEXPL ONpEPA
OTA CUOTAMATA TOU auTokviiTou. 'Etol
n avagopd ota cuotiuarta autd Ba yi-
veTal e Bdon tnv kawoTtopia mou ma-
poualdlel To kdBe cUoTNUA Kal Tov TPO-
o Aeltoupyiag Tou.
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10.1. HAsktpovika Zuotnpata
petadoong Kivnong

H kivnon (dUvaun, porr) ard Tov Kivn-
TNPQ METAPEPETAL OTOUG KIVNTAPLOUG
Tpoxoug (ouvnBwg OToug eUmpPdog N
OTOoUG TTHioWw 1 KAl oToug 4), e To oUoTN-
pa petddoong kivnong.

To kAaoik6é ouoTnua uerddoons Kivn-

ong amoreAeital amo:

® Tov CUUTAEKTN

® To KIBWTIO TAXUTATWY

® Tov d&ova petddoong kivnong (Aev u-
APXEL OE QUTOKIVNTA HE MIMPOOTLVY
kivnon)

® To dlapoplkd

e Ta nua&évia

® Tig MAAuveEQ kal TEAOGQ

® Toug TpoxoUq.

‘Exovtag otdxo tnv olkovopia, tnv dve-

om, AAAA Kat TNV aoPAAela oL QUTOKIV-



ToBlounxavieg nmapouciacav eEeAtyuéva
ouoTruata petddoong Tng kivnong.

10.1.1. HAekTPOVIKG €AEYXOHEVOI
OUPTTAEKTEG

H Baoikr Aettoupyia evdg CUPTAEKTN &l
VAl va AropovwVEL TOV Kvntrpa and 1o
KIBWTLO TAXUTATWY, OTav 0 0dNyog BEAeL
va aMdEel Taxutnta 1 va Eekwnoel a-
1o otdon. Autd €xel WG AnoTEAEoUA TNV
TPOOJEUTIKN HETAPOPA LoXUOG amnd Tov
KWNTAPA TPOG TO KIBWTIO TAXUTATWV
Kal TNV OPOAr} aAayn g TaxutnTag.

Yndpxouv apKeTol TUMOL CUUMAEKTWV.

Avagépovtal Tapakdtw ot TUrol Tou

Xpnaotdorolouvtal cuvribwg.

® Mnxavikdg ouunAékng (Enpdg kat u-
YPOG)

e HAektpopayvnTikdg CUUTAEKTNG (&N-
POG Kal UYPOG)

® YJpaulhikdg Metatpornéag pomnig

® AUTONATOG CUMMAEKTNG

Ol NAeKTPOVIKA €AEYXOMUEVOL OUMTIAE-
KTeQ ouvriBwg ToroBeToUvTal 08 QUTOKI-
vNTa 1ou €Xouv nuautopaTa | autdua-
Ta KIPBWTIa TaxutTwy. Elval kdrotog TU-
TOG OUMBATIKOU GUUMAEKTN KATAANAQ
OlAPOPPWHUEVOU, WOTE 1 CUPMAEEN Kal
arnooUuNAEE Tou va Yyivetal péow e-
vOg unxaviopou, o onolog Suwg eAEY-
Xetal and nAektpoviki povdada . H nAe-
KTPOVIKN povdda eivatl n (dla ou eAey-
XEL KAl TO KIBWTLO TAXUTNTWYV, Kal N Ku-
pla Aettoupyia g eival agpou CUNAEEEL
Ta anapaimra orjpara and Toug aloon-
TAPES Kal o€ ouvdUAOUS e TNV ETIAOYN
ard Tov 0dnyod Tou TPSTouU 0drynong
(KQVOVIKTY|, OLKOVOMLKY], QYWVLOTIKY) 0dN-
ynon), va dnuioupyei Ta KatdAAnAa on-

HAektpovikd ouoTriuata autokvritou

pata mpog Tn povdda evepyoroinong
(efte NAeKTPOUNXAVIKY ,elTE UDPAUALKY)
yla TN oUUMAEEN Kal arooUunAeEn Tou
OUMTAEKT).

To av n oUunAeEn - anooUunAeEn eivat
ouaAn iy anétoun eEaptdrtal and tnv e-
TiAoyr} Tou odnyouU yla OLKOVOLKN 1) a-
YWVLOTIK} odrjynon. EmiAoyr) olkovopl-
KAG odrynong onuaivel opalr) cUUTAe-
&N - anmooUMAEEN TOU KIvnTr)pa og Xa-
HUNAEQ oTpo®Eq Aertoupyiag, Tou Exel
w¢g anotéleoua TN pelwon g Kartava-
Awong, Tnv Aveon Twv EMPBATWV Kal TN
Aydtepn pBopd Tou CUUTAEKTN. AvTiBe-
TA, €MAOYH AyWVIOTIKNG odrjynong on-
paivel andétoun oUUMAEEN-arocUuTAE-
&n, andtoueg aMay€g TaxuTiTwy, Ue a-
noté\eopa v augnon tng Katavaiw-
ong, kat ™ Atydtepn dveon Twv empa-
TWV KAl TN YPriyopn ¢Bopd ToU CUUTTAE-
KTn.

EruriAéov, n nAeKkTpovIKn povdda rpEmnel
va mep\apBdvel oTto TMPOYPAPPA NG
KAl AA\EG TIEPUTTWOELS AelToupylag Tou
QAUTOKIVITOU, OTIWG, N €KK{vnon Tou au-
TOKIVIiTOU amnod otdon, 1 cUUNAeEN Taxu-
mrtag and vekpd 1) o€ Kivnon, To KaTé-
Baoua TaxutnTag wote va PpevApel O
KivNTAPAG, N ArmoCUUNAEEN TOU KIVNTH-
pa oe Ppevdploua mavikol yla va pny
oBnAoel, n Mpoaotacia Tou KvnNTHpa arnd
TIOAU UPNAEG oTpoPég Aeitoupyiag, (ka-
TéBaopa taxutnrtag), n Aertoupyia oe
KatdoTtaon avAykng WOTE VA CUUTIAEKEL
Hla TaxutnTa yia va propel va Kivnoel
TO auTokivnTo.

Erniong n nAektpovikr povdda eAéyxou,
onwg OAa Ta NAEKTPOVIKA ouoTAuaTa
nep\aupavel kal ouoTtnua autodldyvw-
ong €10l wote va uropel va ouvdebel,
pEow Tng ¢pioocag ddyvwong, pe da-

M 225



1. HAektpovikr povdda eA€yxou Aettoupyiag au-
TOUATOU CUUTIAEKTN

2. YOpaulikn povdada evepyoroinong

3. ZepPounxaviopdg Aettoupyiag CUUMAEKTN Kat
alodntpag B€ong.

4. AloBnNTpag oTPOPWV KivnTrpad.

5. ZupBatikdg CUUIAEKTNG KAl KIBWTIO TAXUTATWY
6. Alonmpag TaxUTNTAg AUTOKIVITOU

7. Alobnmpag B€ong TaxuTHTWY

8. Mox\dg ermloy€a TaxutTwy e alobntpa otn
Aapn

Awobnmpag B€ong mevtdA ykallou.

©

Jxripa 10.1: YSpaudikni povdda evepyoromong ouurnAEKTn - 0€pfolnxavioos CUUIAEKTA.

YVWOTIKA ouokeur|. ‘Etol, oe nepimrwon
BAGRNG evepyormotel T Auxvia autodid-
YVWONG TOU CUOTAMATOG, Tou Bpioke-
Tal OTO TAUMAO TOU QUTOKIVATOU, (Uro-
pel eniong va ewdormolel kal pe §xo), evn-
pepwvovtag €tol Tov odnyo.

To nAekTpikd Hotép divel kivnon oty a-
vTAla n orola apdyel TV UPnAr tiieon
TOU uypou, To omolo kateuBuveTal oTov
oepPounxaviopd Aertoupyiag tou ou-
MIAEKTN. H mapoxr) uypou eAéyxetal a-
16 pa nAekTpopayvntiky BaABida oy
€000 TNQ MapoxNg, eV 0 EAEYXOQ NG
riieong yivetat péow evédg mpecgoootdm.
2e neplmTtwon mou n nieon unepPel KA-
Tola TN 1 nAektpopayvntikr BaABida
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avoiyel Tn d{odo eMOTPOPNQ TWV UYPWV
010 doxelo SlaoTOANG.

O oepPounxaviouog cupmAEkTn eival
ouvdedelévog e To dixaAo Tou Ou-
MMAEKTN, p€ow NG vTidag, £€Tol waote 6-
Tav au&dvetal n mieon va tpaBdel TNV
vTiCa Kkal va arnoouumnAékel Tov dloko. E-
niong, meptAapPBdvel kat Tov algdntrpa
B€ong oUUMAEKTN O oroiog cuvdéetal
e TNV NAEKTPOVIKY ovAda eNEYXOU.

10.1.2. HAekTpOVIKG EAEyXOpEVa
KifwTia TayutRTwv

Ta nAekTpovIKA eleyxdueva KIBwTla Ta-
Xuttwv eival eite autduara eite pe ou-



HAektpovikd ouoTriuata autokvritou

Pe:lppfoanig son apdhapu

'. ] s
JRITE
L | Yopautkd
4 -, . S

ALZENTI DA

O empfiupn i g

2xripa 10.2: Yopaudikn povdada evepyoroinong ouunAEKTn -oepfounxavioliog.

vexy MeTaBaAAduevn ox€on He Ldvta.
Ta autdépata KIBWTIA TaXUTHTWV Xapa-
ktnpifovtal yia Tnv dveon otnv odnyn-
on, TNV oKovouia , TIg Helwpéveg pBo-
pég. Ta auvexouq pMeTaBaAAduevng
oxéong dpxloav va xpenoluorolouvtal
MapAywylkd oTa auTtokivnta, dtav avTl-
peTwriobnke To MPORANUA AVTOXAG TOU
(avta kivnong. H avtikatdotaor) Tou a-
1O HETAAAIKS ludvTa €dwae T AUon yla
TNV EQAPHOYT TOU OTA QUTOKIVNTA.

AI0ONTHAPEG TOU CUOTHHATOG

O1 a100NTIPEG EVOG NAEKTPOVIKG €AYXO-

ueva KiBwriou TayutriTwy ouvijBwg ivai:

- O awodnmmpag 8€ong poxAou Taxuth-
TV

- O awoBnmpag 6éong meraloudag
ykadiou

- O alodnmpag TaxUtnTag TOU AUTOKL-
VAiTOU

— O ailonmpag nocdTag EICEPXOUE-
vou a€pa
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— O aloBnTipag oTPoPwv eEGS0U OTOUG
TpOXO0UQG

H nAektpoviky povdda eAéyxel Toug
MAapaKAaTw EVEPYOToINTES

Tig BaAB(deg aAayng TWV TAXUTTWV
Tov NAeKTPOUAYVATN YA TNV CUUTAE-
En/amocUUMAEEN TOU CUUMAEKTN

Tn dlayvwoTikg Auxvia

— Tnv katdotaon éKTaktng avaykng
Tnv autodLdyvwaon ToU CUCTAATOG

10.2. HAeRtpovika eAeyxopeva
ovotnpata IIEAHYHY. ABS

(ANTILOCK BRAKING
SYSTEM)

To olotnua nédnong eivat éva and ta
A€oV KaBOoPIoTIKA CUOTAUATA TOU Au-
TOKIVATOU Yla TNV ag®aAn} kivnor tou.
Ta arnAd pnxavikd epéva €xouv yivel on-

Hepa NAekTpovikd eleyxoueva To ouU-
omua TEdNoNG TPEMEL va ETITPETEL
oTov odnyd va pewdvel v taxumnrta
TOU OXAMATOG, VA TO aklvnTorolel oe ka-
TAAMNAN andotaon Kal Xpovo Kal va To
Kpatd otaupatnuévo aveEdptnta ard
Vv kAion Tou dpduou. Ta eidn Twv ou-
OTNUATWY TESNONG TIOU XPNOLUOTIO0U-
vTal onpepa dlakpivovTal o KUpla Kal
BonénTikd cuoTtApaTa médnong. Kupla
ouoTtiuata nédnong eivatl ekeiva tou §é-
Xouv wq Baocikd mpooplond TN pelwon
™G TaxUtnTag Kal TNV  aKIvNToroinom
TOU OXAMATOG, VW TA BonONTIKA CUOTH-
pata evioxUouv Tnv mpoomddela Tou o-
dnyouU yla kKaAUtepn andédoon Tou Ou-
otruartog médnong. Ta nAeKTPoviKd &-
Aeyxopeva cuotruata mednong eivat
Bon6NTIKA CUCTAKATA TIOU BEATIWOVOUV
ONUAvTIKA Téo0 TNV nEdnon al\d Kupi-
w¢ TN duvatdtnTa Tou 0dnyou va dlatn-
pel Tov éNeyxo TngG dlelbuvong Tou au-
ToKivnTOoU.

1. Zruata alodntipwy

2. Movdda nAektpovikoU eAéyxou

3. AvtAia napoxng Aadlou

4. KUpla BaABida pubuiong

5. HAektpopayvnTikég BalBideg pubuiong
eUpPOoUG TMAAUWY

6. Onkn BaABBwv (BaABLSopdpog)

7. HAektpopayvnTikég BalBideg petaywyng
8. Atovag and otpopalopopo

9. Metatpornéag pormng

10. ZUPMAEKTEG KAl PpEva

11. MAavntikd ouotrpata

12. Melwtpag otpopwv e£6dou KIBwTiou
13. 'EE0d0G 1pog Toug TPOoXoUg

Zxnpa 10.3: udypappa nAektpovikol eAEyxou KIBwTioU TaxuTATwWY.



HAektpovikd ouoTriuata autokvritou

©€ong netaloudag

Mapoxng aépa eloaywyng

©gong oTPOPANOPSPOU gj';

Taxutntag otpoBitou Hinc ol <

HeTaTpomnéa pormq

TaxutnTag neploTpoPpng
deutepeliovta d&ova

HAekTpoviKA Hovdada eAéyxou

KlUpla cuotruara nédnong eivat ta u-
Spaulikd ¢péva, Ta acpéPppeva Kai Ta
Unxavika gpéva.

Bonbntikd cuotrjuata nédnong eival ta
oepBOPpeVa, Ta NAEKTPOPPEVA Kal TO
ABS.

2NUavTik oUUBOAr otnv evioxuon ng
EVEPYNTIKNG aCPAAELQG, TIPOOPEPEL TO
oUoTnuUa avtlunmAokap(opatog TPoXwY
ABS. Xpnouoroleital yia Tnv anoguyn
MMAOKQPI{OHATOG TWV TPOXWV OE PPEVA-
plopara nmavikou kat og oAloBnpPd 0d0-
otpwpa. ‘Etol, 1o dxnua napauével ota-

2ixriua 10.4: AioOntipeg aurduarou KIBwTiou.

Bepd otnv mopeia Tou Kal eAeyxXOUeEVO
and Tov odnyd  katd to ppevdploua.

‘Eva Tumkd ouotnua ABS amoteAeitai
amno:

® TnVv nAekTpoldpauliki povada

H nAektpoUdpaulikr povdada tou ABS
Aettoupyel olppwva e Ta oAuata g
NAEKTPOVIKNG pHovdadag Tou ABS yia tov
E\eyXo NG Tieong Twv Uypwv ToU &-
Pappdletal ota KUNMVOPAKLA TwV 4 Tpo-

7,

XWV.
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1. ZuykpdTnua USPAUANIKAG HovAadag / eykepd- 4. AlaKOTTING GWTWV OTOT (UTIAPXEL KAl OTA

Aou ABS

oupBatikd ouotipata MEdnong)

2. Alobntipag emPBpdduvong, (UNdpxel ouvr- 5. MpogldomoinTikr) Auxvia ABS
Bwg povo oe povtéla 4WD) 6. MpoeldomoinTikr) Auxvia ppévwv
3. AloBNTAPEG OTPOPWV TWV TPOXWV

Zxripa 10.5: udraén eEaprnudrov ovotiparog ABS.

1. AloBnmpag Taxutntag Tpoxou 6. HAekTpOVIKY) povAda eAEyxou

2. 'pavall tpoxou 7. Npdaobeteq BarBideq ehéyxou EDS
3. Evdelktikd Aaurndkl ABS - EDS 8. AloOnmpag B€ang nevid\ gpgvou
4. EvOelKTIKO ANaumdKL oTtddung 9. HAeAkTpOoUSpauAKr) povada ABS

5. MpiCa autodidyvwong
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2xripa 10.6: Topun nAektpouSpaullkri¢ 1ovdadag.




H nAekTpoldpauliki povdda givai o -
VEPYOITOINTIIG TOU CUCTHUATOG Kal TTE-
piAauBdver:

a) TOV NAEKTPOKIVNTAPA Kdl TNV avTAi-
a, n omola dloxetelel TO UYPSO TWV
PPEVWV TIOU apalp€dnke KATd TN el-
won g mieong and to KUAMVOPAKL
Tou TpoxoU MdAL tiow oTo avtioTolxo
KUKAWUA TWV PPEVWV.

B) TO CUCOWPEUTH TNG TEONG TOU KU-
kAwparog, érou datnpel v mieon
TOU OUCTNUATOG.

Y) TIG NAEKTPOHAYVNTIKEG BAABIGES yla TNV
EUBLILOT NG TEONG TOU KUKAWATOG,.

8) Tov amooBeoThpa MaApwWv. Me n
Aeltoupyia TwV NAEKTPOUAYVNTIKWOV
BaABidwv mapouctdletal auEopeiw-
on NG TEoNG TWV UYPWV TwV QPE-

HAektpovikd ouoTriuata autokvritou

Zxripa 10.7: Toun nAextpoudpaulikric povdadag.

vwv. Autd dnuoupyel MaApkég do-
VAoelg oto ouotnua Tou ¢Bdvouv
MEXPL TO TIEVTAN PpEVWY TOU 0dnyou.
Ot maAIkéG auTég dovroelg arnooRé-
vovTal and Tov arnoofeotripa TaA-
MWV Tou uttdpxel otn dldtaén g n-
AeKPOUSPAUAIKAG povAadag.

€) Ta d1APopd pelé Onwg To PeAE TNQ
avTthag, To peAé Aettoupyiag ékta-
KTNG avAaykng KAt

® TNV NAEKTPOVIKI Hovada eAéyxou

H nAektpovikiy povada €Aeyxou (EYKE-
¢aiog) Tou ABS e Bdon ta oruata a-
1o TOUG ALOBNTAPES OTPOPWV TWV TPO-
XWV OTEAVEL ONuaTa Aettoupylag mpog
NV NAeKTPOoUdPAUAIKY povdda tou ABS
yla Tov €AeyX0 NG TeoNG TwV Uypwv
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Jxripa 10.8: Hiextpotidpaulikn povdda ovoriparog ABS tedevtaiac yevide pali pe
nAextpovikn [1ovdda eAEYXOU.

2xripa 10.9: Hiextpovikn pjovdda eAyxou.
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mou e@apudletal oto KUALVOPAKL kdBe
TPpOX0oU woTe va anotpartel To UMAoKA-
PLOMA TWV TPOXWV.

Elvalt Aomdv 1§ nAeKTpOVIK povada e-
AEyxou €vag UIKPOG NAEKTPOVIKOG UTtO-
AOYLOTAG MOA®WV Kavallwv. Agxetal Ta
NAEKTPIKA oTjaTa and Toug aAlodnTHPEeg
TWV OTPOPWV, Ta ornoia elval ueyéon a-
vahoya mpog Tnv TaxUtnTa Twv TPOXWV
Kal avagpEpovTal otnV emTaxuvarn, tTnv
enmBpdduvon kat Tnv oAioBnon. Me Bd-
on Ta onuara mou d€xetal uroloyilel
v Taxdmra empBpdduvong Twv TPO-

HAektpovikd ouoTriuata autokvritou

XWV Kal divel evIOA] OTnV NAEKTPO-U-
OPAUAIKY HovAda Kal TIG NAEKTPOUAYVN-
TIKEG BaABideq Tou ouOTAUATOG YA TN
pelwon, Tn ouykpdtnon 1} Tnv - av&non
NG T{eong TOU KUKAWMATOG.

Zuvnbwg, dUo Eexwplotd nAeKTPOVIKA
KUKAWUATA OTNV NAEKTPOVIKH Hovdda &é-
Aeyxou eEao@alifouv Tnv OPaAR Ael-
Toupyia Tou oUCTNUATOG.

‘Eva cuotnua autodidyvwong, avdloyo
He auTd TIoU UTIAPXEL OTA NAEKTPOVIKA
ouoTAUaTa  PekaouoU eAEyXEL TNV Ka-
TAOTAON TWV NAEKTPOVIKWV KUKAWUA-

EIZOAOZ EZ0AOZ

Alo6. oTPOoPWV TPOoXoU (Urp. apLoT.) Y3pauAikn

Awo6. otpopwyv TpoxoU (riow aploT.) _ | PeNé potép _ povada

Awo6. otpopwv TpoxoU (urp. de&id) i 71 avtAag - z -

Al06. oTPOPWV TPOXOU (Tiow Se&Id) Eyképa- Motep avrAlag

AlaKOTTING PWTWV OTOTT Aog ABS _ | PeAé Aert.

AKpPOJEKTNG dlakdTTn dtdyvwong 7 |ékT. avAykng *

Taon un(rr,api(lq ) Mmp. apioT. NA/TIKA

Awo6. G (ubvo yla povtéa 4WD) BaABida eloaywyng — |:|
Mrip. aptot. NIk

BaABida eEaywyng
Mrip. aptot. nN/TIKn
BaABida eEaywyng
Mnp. aptot. nM/Tikn
BaABida eEaywyng
Miow aptot. N\/TiKn
BaABida eEaywyng
Mnp. Se€ld nN/TIkn

BAAB(Ba sloaywyhic > | |:|
Niow de&ld nN/TIKNA
BaABida eloaywyng
MNiow de&ld NA/TIKA
BaABida eEaywyng

L MpoeldonoinTikn
[ = anee
= = e
KvnTripa
Mpoeld. Auxvia

EBD (mpoeld.
Auxvia epévwv)

¢ ®ioa petapopdqg
dedopévav (DLC)

T

Y

2xriua 10.10: Asitoupyikd Sidypapa nAEKTpovikKig novddag EASYXoU.
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TWV, TWV NAEKTPIKWY KUKAWPATWV Ka-
Bwq Kal Twv KaAwdwaoewv. EAv untdpxel
kdrmoto npopAnua oto ouotnua, Téte a-
vApel n evdelkTIKr Auxvia (ABS) mou u-
TIAPXEL OTO TAUMAS TwV opyAvwV €10l &-
VNUEPWVETAL 0 0dNYO6G OTL UTtAPXEL BAd-
Bn oto clotnua Kat pémnel va ndet oto
ouvepyelo.

® TOUG aI0ONTHPEG OTPOPWV

Ol aloBNTAPEG OTPOPWV TWV TPOXWV a-
vixvelouv Tnv TaxUtnta MePLOTPOPNG
kKdBe Tpoxou. Mapdyouv orjuata Tou
TIANPO®OPOUV TNV NAEKTPOVIKY povAada
e\€yxou yla tnv oAiobnon n Oxt Twv
Tpoxwv. Eivar aiobnmpeg enaywyikou
TUTou.

Evag odovtwtdg Tpoxog MePIOTPEPETAL
prpootd and tov aodntipa Kard v

neploTpoPry Tou odoviwtol Tpoxou
prpootd and tov alodntpa apdyetal
pia evaAaoodpevn tdon. H ouxvétnta
NG mapayouevng Taong eivat avaioyn
e TNV TIEPLOTPOPY) Tou Tpoxou. To on-
ga Tng mapayoduevng Tdong MANPo®o-
pel TNV NAEKTPOVIKY HovAda eAEyxou
yla TNV TEPLOTPOPY] TWV TPOXWV.

O awobnmpag otpopwyv Tomobeteltal,
oe otabepr| B€an, oe andotaon and Tov
0dovTwTd TPOoXd 1Tmm éwg 1,5 mm.

® Tnv ev3EIKTIKNA Auxvia

H evdelkTikiy Auxvia avdBel kat TTAnpo-
Qopel Tov 0dnyd yla kdBe mPORANuUa
Tou cuotruartog. To cuotnua ABS oe
nepintwon PAARNG Pyaivel ektdg Aet-
Toupyiag kat Aettoupyel wg ouppaTikd
ouotnua Asttoupylag.

1. KaAwdto

2. Kéupog

3. Bdon otripiEng
4. Enagn

5. AdvTL TpOXOU

6. A6vTL TPOYOU

7. TOAypa

8. YYnAn Taxutnta

9. XaunAn Taxitnta
10. Mayvitng

- -
Kupatopopen orjuarog
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AeiToupyia Tou CUCTHHATOG

Katd 1o ¢pevdplopa avarrtdoostal pia
duvaun TPRNG HeTa&l ehaoTikoU Kal o-
dootpwuarog. Tautdypova, dnuloup-
yeltat pia oAiobnon avdpeoa oto ela-
OTIKO Kal TNV EMPAVELd TOU 0300TPW-

Zxriua 10.12: Evieiktikni Auxvia kalrig
Aertoupyiag ABS.

patog. ‘Oco o peydlog eivat o ouvte-
AeOTAQ TPIRNG KAl 00 TIO KPS TO TIo-
00010 TNG OAoBnoNg Twv TPOXWV T6C0
KaAUTepn eival kat n andéoTacon epeva-
pilouarog.

To ouomua ABS dnuoupyel Tétoleq
ouvOnkeg duvApewy TESNONG OTOV TPO-
X0 wote n oAiobnon tou kdbe TPOYXOU
va elval n pikpdtepn duvaty. To clotn-
pa ABS yla va emtuyel TIg mapandve -
davikég ouvOnkeg MEDINONG EAEYXEL TNV
niieon Twv UypwV TwV PPEvwv. O éley-
X0G TNG T{EONQ TWV UYPWV TWV PPEVWV
neplhauBdvel tpia Baoikd otddla Aet-
Toupyiag Tou ocuoThuaTog.

a) ™ pelwon g mieong ywa va pnv
MITAOKAPEL O TPOXOGQ
B) TN ouykpdinon Ing Tieong oe ota-

HAektpovikd ouoTriuata autokvritou

Bepn] T yila va emBpaduvel o TPO-
X0G, XwpIig va UrmAokdApeL.

y) Tnv al&non tng nieong, epooov €xel
OTauaTAoEl TO MMAOKAPLOMA TOU
TPOXOU

10.3. HAsKktpovika eAeyxopeva
ouotnpata dievbuvong

>komndq Tou ouotruarog dieubuvong ei-
val va aAAddlel Tnv kateuBbuvaon Tou oxXn-
patog. To cupBatiké ouotnua dlelbuv-
ong éxel wq KateubuvTrploug TPoxoug
TOug 2 prpoativolg Tpoxoug (2WS -
Wheel Steering). Auté 10 cuoTnua oe
MeYAAeq TaxUTNTeg 1 0€ andTopeS aN-
Aayég katelbuvong Tou OxXNUaATOg Tia-
pouciale kdmowa mpoBARuaTa euotd-
Belaq.

Ol KATOOKEUAOTEG, OTnV TPOoOoTddela
TOUG VA QVTIHETWITIOOUV auTd Ta TIPORAN-
pata, dnuovpynoav Ta CUCTAUATA Te-
Tpadleubuvong (4Wheel Steering - 4WS).
Yndpyouv OnuUEPA OTA OUCTNUATA TE-
TPadieubuvong Ta cuoTRpaTa maenTi-
KNG TETPAdIEUOUVONG KAl TA OUCTHHA-
TO EVEPYNTIKAG TETPASIEUOUVONG.

2Ta OoUuoTAMATA TadNTIKAG TeTPAdlEU-
Buvong undpxel n duvatdtnta ol miow
Tpoxoi va propouv va otpiPouv deEld N
aplotepd (20 pe 30) padi he To cuotnua
avdpmong avdioya pe tnv taxutnta,
TO Qoptio kal TN ywvia otpong. Autd
oupBaivel Adyw TG oTriPLENG TOu OUu-
omuatog oe eldIkA oxedlaopéveg ela-
OTIKEQ BATELG e PEYAAN avoxTr| kivnong.
2TA CUCTAMATA EVEPYNTIKAG TETPAdIEU-
Buvong umdPXouUV TA UNXAVIKA CUoTH-
HaTa TeETpadielbuvong Kal Ta NAEKTPO-
VIKA eAeyxOpeva ouoTHHATA TETPA-
d1gubuvong.
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(0) FTwvia aNayrig dlevbuvong E

2ixripa 10.13: Twvia aldayrig Sievbuvong miow 10XV O oUoTnlIA TAONTIKIC

rerpadievbuvong.
10.3.1. Mnyaviké cuoTHuara YnAEg taxutnteg ol miow tpoxol otpi-
TETPAdicuOuvong Bouv Tpog v (dla kateUBuvon e Toug

HrpooTvoug Tpoxoug, evw OTIG XApNn-
Aéq TaxutnTeg ot iow Tpoxoi otpiBouv
ong Kal ot T€goeplg Tpoxol oTpifouv pe TPOG TNV QVTIBETN KATEUBUVON HE TOUG
pNxavikd TEOTO. ZUYKEKPIUEVA, OTIG U-  umpooTivoug. (oxfua 10.14).

2TA UNXAVIKA cuoTtripaTa TeTpadleubuv-

. Mnpootivi) kpepayépa

2 . Atovag petddoong g
kivnong dletbuvong

3 . Miow kiBwTIO dlevBuvong

Zxrna 10.14: Mnxaviké ovotnua evepyntikig tetpadievbuvong.
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‘Eva ONUAvTIKO  PEIOVEKTNUA O autd
ouotnua eivatl 6Tt n ywvia neplotpo®rq
TV Tlow Tpoxwv eEaptdral pévov and
™ ywvia mepLoTpoPrq Tou TiovioU Kal
dev Aaupdvel undyn Tou Kat TNV Taxu-
TA TOU aUTOKIVATOU. AUTO TO TIPORANUA
QVTIHETWTIIOTNKE HE TA NAEKTPOVIKA &-
Aeyxoueva cuotrjuata tetpadlelbuvong.

10.3.2. HAekTpoOVIK@ EAsyXOuEVa

guoTHUATA TETPASIEUOUVONG

Avdhoya pe Tov TPOTO(EVEPYOTIOINTER)

Tou eneppBaivel N NAEKTPOVIKY Hovdda

eAéyxou yla va pubpioel TNV MEPLOTPO-

¢1 TV THow TPOXWV UTAPXOUV:

— To nAeKTPOVIKA - USPAUNIKA eAEYXO-
pevo ouotnua teTpadlelbuvong

— To NAEKTPOVIKA - pNXavikd  eAeyxo-
pevo ouotnua tetpadledbuvong

HAekTpovikd - udpaulikd eheyxopevo
oloTtnpa TeTpadielbuvong

H etaipeia Nissan diabgétel €va tETOL0
ouotnua. Onwg K&Be NAEKTPOVIKA EAEY-
xouevo ouotnua anoteleital and Toug
alodNMPEG, TNV NAEKTPOVIKY Hovdada e-
AEYXOU Kal TOUG EVEPYOTIOINTEG.

AloOnTrpEeg

— Awobntipag TaxUtnTag autoKviiTou

- KpepayiEpa pe udpaulikry urtoordn-
on. Avdhoya ue tn B€on (ywvia) Tou
TIHOVIOU eA€yxel éva €uBolo DIMAAG
evépyelag Tou aAAdlel T dlevBuvon
TV TOW TPOXWV.

Evepyormointég

— HAektpopayvntiki BaBida

— H nAekTpovikn povdada eAéyxou avd-
Aoya pe Tnv TaxUtnTa TOU QUTOKLVY-

HAektpovikd ouoTriuata autokvritou

TOU Kal TN ywvia Tou TiovioU pubui-
(el TV ywvia MEPLOTPOPNG TWV THOW
TPOXWV.

10.3.3. HAEKTpOVIKA - pnYavika
EAEYXOUEVO OUOTNHA
TETPASIEUOUVONG

2e auté 1o oUoTNUA O PINXavIouog dleu-
Buvong Twv niow Tpoxwv, eival Tomobe-
TNUévog otnv miow avdptnon Kat eAEy-
¥Xetal and Tnv nNAEKTPOVIKY uovdada e-
Aéyxou. H arnédoon tou ouotuartog 16-
00 OTIq XapNAEQ Taxutnteg 600 Kal OTIq
UPNAEG TaxutnTeg eival mapa moAU Ka-
A. Méxpt v taxutnrta twv 40 Km/h, ot
niow Tpoxol kKwvouvtal avtiBeta and n
dlelbuvon TwV UMPOCTIVWV TPOXWV. &
peyaAUtepn Taxuinta (dAvw Twv 40
Km/h), ot niow tpoxol aAAdlouv diel-
Buvon katd tnv Bla eopd Pe auth Twv
MIpooTIvVWV TpoXwv. To olotnua aro-
Teheltal and Toug TAPAKATw AlodNTH-
PEG KAl EVEPYOTIOINTEG.

AiobnTRPEG

- Awbnmpag TaxUtntag ToU auTOKIVA-
TOU

- Awbnmpag taxltnTag Twv TPOXWV
Kat

— Awbntipag ywviag mepLotpopr|g Tou
TIovLoU.

EvepyormoinTég

— Kuiplog nAekTpokivntrpag

— Aeutepelv NAEKTPOKIVNTAPAG

H nAektpovikr povada ehéyxou enetep-
yaletal Ta dedopéva TOU CUOTAPATOG
Kal evepyorolel Tov KUPLO Kat BondnTikd
NAEKTPOKLVNTHPA TOU oW KiBwTioU TOU
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1

[
1. HAekTpoviKr} HovAada eAEyxou 6. BaABda eAéyxou udpaulNiknig uttoforénong
2.Alotnmpag Taxutntag MMPOoaTivoU CUCTHUATOG
3. HAhektpopayvntik BaABida 7. Miow KUNVdPOG ouotuaTog dlelbuvong
4. YdpauNikny avtAia 8. Mnpoativol Tpoxol
5. BaABida eA€yxou mniow cuotrjuarog dievbuv- 9. Miow tpoxol

ong

Zxripa 10.15: Asitoupyixé didypappa ouoThIATrog.

1. HAekTpOVIKN] MO-
vada €Aeyxou

2. Alonmpag Taxu-
™nrtag tTpoxou

3. Alakorng dieu-
Buvong duo tpo-
XV

4. Alakorng dleu-
Buvong 4 Tpoxwv

5. AloBnmpag Taxu-
NTAag OXNUATOG

6. MnipooTivi kpepa-
yiépa

7. AEovag ouvdeong

8. KUplog nA\ekTpOKI-
vimpag

9. Aeutepelwv Nhe-
KTPOKLVNTAPAG 4

10. AloBntripag ywvi-
ag TEPLOTPOPNG
11. Aeutepelov KIBW-

Tlo dlevbuvong

2xriua 10.16: HAextpovikd - pnxavikd eAeyxdlevo ovotniia 1eTpadieibuvong.
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HAektpovikd ouoTriuata autokvritou

"

Meptoxy "

TAUTOOIUNG ,-"'*

diedBuvong e

TOOXWV o™

[ J
I-F-
'-
I 40 km/h ._,.l'
Taxutnta
_— A
oxruatog
& 60 km/h
2>
a3
E o
3 e
W ,
= g Meploxn
SE avtifetng E
S - dleubuvong
5 TPOXWV

Zxripa 10.17: Tlepiotpogn mow Tpoxdv avdioya i€ tTnv TaxytnTd ToU QUTOKIVITOU.

ouoTtripatog dleubuvong yla Tnv aA\ayn
KATEUBUVONG TWV THOW TPOXWV.

10.4. HAeKktpovika eAeyxopeva
ouctApAtad Avaptnong

Ta kUpla eEaptnuara Tng avdptnong,
Ta eAaTrpLa Kal ol anooBeotripeg TANA-
VIWOoEWV (apopTioep) avdloya Pe Tov
TUTIO TOU QUTOKIVATOU €xouv kal dlagpo-
PETIKA XapaKtMpLoTikd. 'ETol, o€ autoki-
VNTQ, T.X olkoyevelakd TorobeTouvral e-
AQTrpla KAl QUOPTIOEP OKANPEOTNTAG
YVWOoTd wg "MaAakd" yia eploadtepn &-
veon. Evw, oe autokivnta "omop" toro-
Betouvtal eAaTAPLa Kal AUOPTIOEP avTi-

oTolXNGg OKANPOTNTAG, YVWOTA WG
"OKANPA". AUTO OpwG €xel WG AroTEAE-
oMa oL avapTtrioelg va Aettoupyouv Lka-
VOTIOINTIKA POVO OE OPLOMEVEG CUVON-
Keg 0d1ynong.
Ta ouotfjuata tng avdptnong, Onwg Kalt
TA UndAoLa cuoTAuATa eEeAiXTNKaV Kat
He TN BorBela Twv NAEKTPOVIKWY To-
pouv TAéov va puBpuifovtal avaloya pe
TIG ETIKPATOUOEG CUVONKEG.
Ta o yvwotd nAeKkTpovikd cuotruata
avdptnong mou utdpxouv eivat:
— H nAektpovikd eAeyxdpevn udpomnveu-
paTikr) avdptnon (Hydractive) kai n
—  HAektpovikd eleyxduevn avdptnon
HEe eMAOYH] OKANPOTNTAG.
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10.4.1. HAEKTPOVIKGA EAEYXOUEVN
USPOTIVEUHATIKH avaprnon
(Hydractive)

To olompua avdptnong HYDRACTIVE
pe SC.CAR arnoteAeital and:

AloOnTpeg

- Aio6bnTripag ywviag Tipoviou

O awbnmpag autdg avixvelel TNV Ka-
TeUBuvon mpog TNV ormoia eivat otpap-
MEVO TO TIAOVL KAl TN Ywvia oTpoPrig Tou
Tioviou.

- AloONTAPAG HETATOTTIONG AHAEWHA-
TOG

O aiobnmpag autdg avixvelel TNV KAL-

On OTNV MIEOCTIVH] QVTIOTPETTTIKY PA-

Bdo kat divel Vv MAnpogopia ya v

KABetn kivnon Tou apa&wuarog.

- AiloOnTripag ema@ng PpEVwV
O awoBntipag autdg Petpdel TNV Tiieon
TIoU eQapUOlETAl OTA PPEVA.

- AloOnTpag mevrdaA ykaliou
O awbnmpag autdg divel ™ B€on Kkat
Vv Taxutnta kivnong tou ykadiou.

- AloOnTpag TaxuTnTAaG GUTOKIVHTOU
O aoBnmpag autdq divel dAPKWG TNV
TayUTnTa TOU QUTOKIVATOU.

- AI0ONTAPEG HMOUTOV TOPTWV Kal
MOPT PMAYKAg

MAnpo@opoUV TOV UTTOAOYLOTY] Y TO Qv
TO autokivnto eival KAeloTd 1 avouxTo.
Eniong umndpxouv duo nAektpoBaAi-
deg, Tou dev ETUTPEMOUV OTO UYPO NG
avdptnong va mepvd and tn uia prou-
KAAa otnv AAAn.

- AlakdémiTng avdprtnong

Elval éva prioutdv pe evdelkTIkr) Auxvia,
omou pe autd o 0dnydg emAEyeL TIO
Ypflvopn odrynon, dnkadn o okAnpn
avaptnon.

Zxrina 10.18: EEapripara Ai0OnThpeg - evepyorIoInTeS UOQOINVEULATIKIAC avdpTnong.
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® HAeKTPOVIK] povAda eAEyXou(eyke-
®ahoq) (1)
® 5 aoBnmpeg - Taxutntag (5)
- Twviag Tiwoviou (2)
— KAion apa&wuarog (6)
- Nieon ppévav (4)
— ©€on nevidA ykadou (3)
e Mnoutdv yia TIg MOPTEG Kal TO TIoPT-
MIaykdal
Alakdring emAoynrg okANpdTNTag
Auo nhekTpoBarBideg (7)
Auo erun\éov opaipeg Hydractive (9)
PuBuiotég okAnpdtmrag (8)

- Evepyormointég

Auo nAektpopayvnTikég BaABideg mou
eNéyxovral and TNV NAEKTPOVIKN [ovd-
da eA€yxOU Kal QATMOMOVWVOUV, OTIq
OTPOPEG, TIG oPaipeg and Toug udpau-
AlkoUg KUAvOpoug e anoté\eoua emnel-
O To uypod Mou PBpiokeTal PECA OTOUG
KUAivdpoug eival aguunieoto, autol va
Aettoupyolv oav Kowvég UETAMIKER pd-
Bdol otnptENg, n avdptnon va okAnpai-
VEL Kal TO apd&wua va pnv YEPVEL

|

tmzﬁr
i

QEEE-

2xripa 10.19: Apxai Asitoupyiag nAextpovikd
eleyxdlievng UOPOIVEULATIKIIC aQvdpTNong.

HAektpovikd ouoTriuata autokvritou

Emniong umdpxel Wa nAeKTPOPAyVNTIKY
BaAB(da yla kavovikr 1 aywVIOTIKY] 0d1-
ynon. EAEyxetal and tnv nAEKTPOVIKT
povada, 6tav o odnyoqg emAEEEL TNV a-
vtioTtolxn odnrynon pEow Tou eldlkoU
dlakoérm 1 yivetal autéuata avdaloya
HE TIQ ouvBrkeg odriynong (amdtoueg
kAloelg, emtaxuvoelg, ¢pevapioupata
KA. (oxjua 10.19).

H nAektpofaiBida (1) eival evepyoron-
MEvN amd Tov eykéPalo (8) Tng nAe-
KTPOVIKA eAeyxouevng avdptnong. H u-
YnAn mileon Tou épxetal and TN CwAN-
vwon B péow tng BaABidag aopaleiag
(1) ompwxvel To €UPRONO TOU PUBLOTA
OKANpdTNTag TPog Ta KATw. Me ToOVv
TPOMOo autd cuvdéovtal Peta&l Toug ol
dUO UMOUKAAEQ TNG avApTnong Kal n pe-
oala opaipa.

H avdptnon edw Bpioketal o 6€on dve-
ong.

e
p

€=

€ =

Zxriua 10.20: Apxi Asitoupyiag nAextpovikd
eleyxduevng UOPONVEULATIKIG QvdpTNONG.

H nAektpoBaABida (1) amevepyorowmon-
ke and Tov eykEpaho (8). To &upolo
TOU pubuoT okAnpdmMTag (2) OTpPWw-
XVETAL TIPOG TA MAVW ard Tnv Tieon mou
enkpatel otnv peocaia ogpaipa (3) .H ki-
vnon autr Tou ePROAouU arnoudvwoe TN

M 241



peoaia opaipa 3 and v avdptnon kat
anoouvdeoe PETAEU TOUG TIG dUO WIMOU-
KAAeg (4 1§ 5 otov kdbe &Eova) . H avdp-
Tnon Ppioketal Twpa otn B€on Zmop
(ZkAnpPn} avdptnon kat UKeég kAoelg
OTIG OTPOPEQ).

Emntiong n nAektpovikr povdada eAéyxou
eAEYXEL Kal TN dlayvwaoTIKY) Auxvia, n o-
rola evepyonolettal (avdpel) and Tov &-
YKEPANO, dtav evromobel kdnolwa avw-
HaAla oto ouoTtnua.

10.4.2. HAEKTPOVIKGA EAEYXOMUEVN
avaprnon pe emAoyn
oKkAnpoTnTag

O 0dnyodqg unopei va xpnoluorolel €va
OlakoTTM Kal va erAéyel pia and Tig du-
0 JLaPOPETIKEG AetToupyieg andoBeong
TWV QUOPTIOEP, TNV KAVOVIKY) i TN OTIoP.
Edv eruAeyel and tov odnyd n 6€on yia
Kavoviky odrjynom, 1éte TO oUoTnua
puUBu(Cel autdpata pia amd Tig TPELG KAL-
Makeg puBuiong (HaAakr, pecaia 1
OkAnpE”n) éxovrag wg BAon Kal TIG OuV-
Brikeg ToU eTkPATOUV KATd TNV 0d1yN-
on. ‘Etol emtuyxdvetal dveon Katd tnv
odnrjynon kat BeATiwveTal 1 IkavotnTa &-
Aéyxou Tng dlelBuvong TOU QUTOKLVY-
Tou.

Emiong 1o ouoTtnua o€ ouvlrnkeg O-

nwe:

— Andtoun erutdyuvon.

— Meydhn taxdtnTa kivnong Tou oxAiua-
TOG.

Kivnon oe ouvexeig otpopég (oxnua
S).

AmnéTopa Pppevapiouara.

AN\ay™r| erAOYNG TOU HoXAoU TAXUTH-
Twv ard 8€on (N) | and 6€on (P), ZE
MEPINTQXH AYTOMATOY KIBQ-
TIOY, pubuiCet tTnv avdptnon otn
okAnpEn KA{paka anéofeong wote va
HelvovTal ol HeyAdAeg KAOeLg Tou a-
MO&WATOG Kal va BEATIWOVETAL 1) IKA-
votnta Jdledbuvong Tou OXNMATOG.
(oxnpa 10.21).

Emiong, To oUotnua g NAEKTPOVIKA &-

Aeyxopevng avdptnong dlabétel Aet-

MINAKAXZ 3.2: BEZEIX
EMNINOIMHZ AIAKONTH KAI
KATAZTAXZH ANAPTHXZHZXZ

OEZH AIAKOMNTH|AYNAMH AMOZBEZHZ
EMIAOIHZ AMOPTIZEP
Kavovikrn MaAakr|
2mop Evdildueon

2ixriua 10.21: Maxdmnrng emAoynic Ae1rovpyiag NAEKT povIKd EAEYXOIEVNS avApTNONG.
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Toupyia autodidyvwong Kat Asitoupyia
EKTOKTNG avAaykng.

10.5. HAsKtpovika ouotnpata
NPOCHETWV ASITOUPYINV

10.5.1. HAeKTpOVIKG CUCTHHATA
madnTikgg ac@aisiag

O1 mapdyovteg mou ennpedlouv éva a-

TUxXnua eivai:

— 0 0dnydg

— To Autokivnto kat

— To MeptBdAAov (dpdlog, ouverkeg o-
dMynong,k.A.1.)

‘Ooov agopd otov napdyovrta "AuToki-
vnTo", UNAPXOUV CUOCTHATA AOQPAAELOG
TIoOU €X0OUV OTOXO Va HELVOUV TIG Tioa-
vétnTeg evédg atuxiuartog (ouoThpaTa
EVEPYNTIKAG ao@dAeiag) aAAd umdp-
XOUV KAl OUCTHHATA TIoU oTnv TepimTw-
On ATUXNUATOG HELWVOUV TIQ TBavOTn-
TEG TPAUMATIONOU TOu 0dnyou Kat Twv
eMPBATOV (OUoTUATA TTAONTIKAG AoPA-
Aelag).

2Ta OUOTAUOTA EVEPYNTIKAG ao@d-
Aelag katatdooovTal Ta CUCTHATA TTou
divouv TN duvardtmra orov odnyod va
KateuBbuvel Kal va eAEYXEL TO QUTOKIVN-
TO MAAPWG Og OTOLAdHTIOTE CUVONKN O-
dnrynong. Tétola ouotruaTa xapaktnpi-
Covtal To ouotnua L.oxUog Tou Kivntripa,
TOo ouoTtnua petddoong kivnong, To ou-
otmua nednong (A.B.S., A.S.R, E.D.S)),
To0 olotnua dlevbuvong, To ouotnua
duvaulkig emiBpdduvong (B.A.S.) kat
Yevikd ormotodnrnote ouotnua Bonbd
Tov 0dnyod yla va aropuyel éva atuxn-

Ha.

HAektpovikd ouoTriuata autokvritou

2Ta ouoTAUATa TTAéNTIKAG acpdAsiag
Katatdooovtal Ta OUOTAMATA Tou €-
XEL(PEPEL) TO OXNUA, WOTE Og TEPIMTTW-
On ATUXAMATog va TPooTateloouV ToV
odnyod kat Toug empdreg. Alakpivovtal
0e ouOTNUATA EEWTEPIKNG ABNTIKNAG a-
OQAAELOG KAl 0€ CUOTAUATA ETWTEPLKNQ
adnNTIKNG acPAAelag.

Ta ocuotuata €EWTEPIKAG TTAONTIKAG
aopdAelag agopolv OTnV TABNTIKN
TpooTacia ToU TPOTPEPEL Eva AUTOKI-
vnTo étav undpxel eEWTEPIKY oUYKPOU-
on e mefouq 1} SlKUKAQ, Onwg T.X. N &-
EwTePIKN emupdvela auagwuarog va ei-
val xwplgq aixunpd onueia, pe eAaoTiké-
™mra K.4.

Ta cuotipata eowTePIKAG TMAONTIKAG
ac@dAeiag agopouv OTnV TAdNTIKA
Tpootacia Tou TPooPEpEL €va AUTOKI-
VNTO OTO £0WTEPIKO TNG KAUTivag Ttou
QUTOKIVITOU OTOV 0dNnyd Kal OTouG ETl-
Bdteg, étav undpxel éva atixnua onwg
T.X. oL {Wveq aopaleiag, ol TIPOEVTATH-
peg Twv {wvwv aoPaleiag, agpdoakol
odnyoU - ouvodnyou, TAeuplkol agpd-
ogakKol K.d.

H vopoBeoia kdbe ywpag kabopilel
nola and Ta napandvw cuoThiuaTa Bew-
pouvTal UNoXPEWTIKA. TNV AUEPIKA TL.X
n unap&n Twv agpdoakwv eival uroxpe-
WTIKA, eV 1N TOTOBETNON TwV {WVWV
npoalpeTikn. (Ma 1o Adyo autd ol agpd-
OCKOL O€ AUEPIKAVIKO QUTOKIVNTO €Xouv
dinmAdoto peyebog). Avtibeta otnv Eu-
PWTN UToXPeWTIKA eival n xpnon (w-
VAV, eVW 1 TOTI0BETN oM agpdoakou dev
eMmPBANeTAL [le VOUO. ZUVETWG O PONOG
TOU agpdoakou Bewpeital CUUMANPwW-
MaTikég Kal yia To Adyo autd otnv Eu-
PWIN Xapaktneifetal wg ZUUMANPWA-
TIKG 2Uotnua Mpootaciag (Suppleme-
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ntary Restraint System, S. R. S). O ouv-

duaopdg aepdoakou kal {wvng aopa-

Aelag Bewpeltal n MO AMOTEAEOUATIKY

péBodog npoaotaciag odnyou - ouvodn-

you.

2Ta OUCTNATA E0WTEPIKNG TIAONTIKNAG

ao®dielag avikouv Kat ot {wveg aopa-

Aelag.

O1 lwveg aopaieiag Odlakpivovral oe

duo &ldn.

— 2TIG auTopateg {wveg aopaleiag xw-
pic olotnua mpoevtaTipa Kat

— oTIg autdpateg {wveg acpalelag pe
npoevtatipa.

AuTtdpareg {wveg ao@aleiag
Ot autduareg Cwveg aocpaleiag dev ert-
TPénouv 1o EediMAwpa Tou pdvta oe

neplmrwon atuxruatog, napandvew and
TO pnxaviopd avadimwong. OL autdua-
Teq {wveg AettoupyoUv(UmAokdpouy), 6-
Tav 1 TaxytnTa mou o avrag EedmAw-
vetal Eemepdoel KAnola TPokabopLopE-
va épla.

Autdparteg {wveg ao@aleiag pe ou-
oTnpa mposvTaThpa (mpoévraon)

O autdpareg {wveg aopaleiag pe ou-
otnua mpoevratpa dlakpivovralr avd-
Aoya ue To €idog evepyoroinong Tou
TIPOEVTATHPA OTOUG:

—  MNXavikd evepyoTtoloUpEVOUG TIPOE-
VTATNPESG KAl OTOUG

— NAEKTPOVIKA EVEPYOTIOIOUEVOUG TIPOE-
vrampeg

Zxnpa 10.22: Xvortnua DAEUPIKOY agp00akwv Kal OUYKOATNong twv emparwv ue Joveg mou
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Mnxavikd@ evepyormoloUlEVOG TIPOE-
vTatipag

O pnxavikd evepyomoloUlevog Tpoe-
vtatipag amoteAeital and éva ouppa-
TéOXOLVO TIoU [e TNV Boribela evdg ela-
Tnpiou TpaBdel avtibeta 10 pN)avioud
g dwvng, oe Teplmtwon oUyKpouong.
H evepyoroinon tou cuotruartog yive-
TaL ' évav alodntripa Kkat pdvov av n ta-
xUTnTa HeTWTIKAG oUykpouong eival
ndvw and Ja oplopévn Ty (20 km/h
nepinou). O unxaviopdg autdg evepyo-
noleltat e pnxaviké aietntpa empBpd-
duvong. (oxAupa 10.23).

HAeKTPOVIKA EVEPYOTTIOIOUNEVOG TIPOE-
vTartipag

O nAeKTPOVIKA €VEPYOTIOLOUUEVOG TIPO-
evtampag anoteleital and éva KUALv-

1. Alobnmpag emBpdduvong (LETAAIKAG KUAVSPOG) 5

2. Xwpog ektévwong eAatnpiou
3. Ntita

4. Z00oTnua aopANong

5. K\elotpo Cwvng

6. Aopdiela

HAektpovikd ouoTriuata autokvritou

dpo pé€oa oTov ormoio Kiveital éva €upo-
No. ‘Evag MUpoKpOTIKOG PNXaviopdg o
oroiog evepyoroleital anod tnv nAeKTpo-
VIKI] Hovdda eA€yxou eKprjyvutal Kalt
napdyel pia noodtnta agpiou. Ta napa-
yOueva agpla oTipwyxvouv To €UBOAO, TO
orolo ouvdéeTal e €va oupuatéoxXoLvo
pe TNV aykpdga Tng {wvng . To oupua-
Téoxowvo Tpapdel Tov dvta Tng LWvNng
n oroia TeVTWvel kal ouykpatel Tov et
Bdatn oto kd&bloua.

To olotnua Twv NAEKTPOVIKA evepyo-
TIOLOUPEVWY TIPOEVIATNPWY XPENOLUO-
rolel Toug aloNnTAPEQ KAl TNV NAEKTPO-
VIK-] HovAda €AeYXOU TWV aePOCAKWY.
O npoevrampag palevel Tov T(OYo NG
{wvng Tautdxpova e To dvolypa Tou
aepO0aKOU WOTE Va CUUNMANPwOel n a-
OpAAela TWV ETRATWOV.

Zxripa 10.23: Zdvn aopaleiac e mpoevraripd.
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1. Kardku

2. EKMUpOOKPOTNTHG 6. Mrikieq
3. levntpla agpiov 7. Exatiplo
4. EAamiplo 8. 'EppoAo

5. Z0vdeon oupUATOOXOIVOU

9. KUAvdpog
10. AwBnripag
11. AopdAela petapopdqg

2xaiua 10.24: HAekTpoviKd £VEPYOIOIOUUEVOC TPOEVIATIHOAGC.

Aepdoakol acpaleiag

O agpdoakog acpaheiag eival évag od-
KOG TIOU (POUCKWVEL YPryopa Kal auTto-
pMaTa, O Tep(MTwon MPETWIKAG oU-
YKpouong He Taxutnta peyalltepn Twv
30 km/h. Mpooploudg Tou eival va mpo-
QUAAOOEL TO WA Tou odnyou Kal Tou
ouvodnyou (epdoov umdpxel agpdoa-
Kog ouvodnyou), oe MePIMTWOon HETWTIL-
KNG oUykpouong. TormobBeteital péoa
oT0 BoAdv Tou TiovioU(yla Tov odnyod)
Kal 010 TAPMAS Urpog ard To KAblopa
Tou ouvodnyou yla Tov ouvodnyo.
Yndpyouv eniong mAeupikol agpdoakol,
aePOOAKOL OTIG KOAWVEG TOU apa&wpa-
TOG ) ota TAdivd Twv Kablopdtwy, ag-
pdoakol yla ta yovata, 1y teleutaia e-
Qapuoyr, aepdoakol TUTIOU KoupTiva
(Opel). Evepyorolouvtal Kat Aeltoup-
youv pe Tov Blo akpwg TPdmo Avdaio-
Ya He Tov OYKO TIoU €xeL 0 agPOTAKOG O-
TAv (POUCKWOEL, UTIAPXOUV KATNYOopPieq
Twv 30 AiTpwv yia Twv 0dnyo kat Twv 60
ATpwV yla To ouvodnyd. Zruepa OUWG
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TIOMNEG eTalpleq xpnoluomololv agpd-
oako 60 Aitpwv yia Tov 0dnyo kat 100
ATpwV yla To ouvodnyo.

Yrdpyouv duUo €idn xpnoiuomolouue-
VWV agPO0aKwWY:

— 0 MNXavikd evepyoroloUevog agpo-

0aKOoG Kat
— 0 NAEKTPOVIKA eVEPYOTIOLOUUEVOG ae-
PO0aKoG.

2ilepa xpnoluoToleTal 0 NAEKTPOVIKA
eNeYXOUEVOG KAl EVEQYOTIOLOUHEVOG Qg-
POO0OKOG. ZTOV NAEKTPOVIKA EVEPYO-
rnoloUuevo aepdoako, n TupoddTnon
NG YEVWNTPLOG TOU TipowenTikoU aepi-
ou yiveTal e NAEKTPOVIKO TPOTO. H nAe-
KTPOVIKY] povdda d€xetal TTAnpopopieq
arnd Toug alobnmipeqg emBpdduvong, e-
ne€epydletal autég TIG TANpogopieg
Kal eEAEYXEL TO AVOLYHA TwWV AEPOTAKWV
avdhoya pe v ywvia mpdokpouong. E-
niong éxel kat eAeyxduevn ouvepyaoia
pe Tig {wveg aopaleiag ou dlabgTouv
MNXaviopd mpoevtatipa.




H Aettoupyia tTwv aepdoakwv eival a-
T\, e meplmrwon olykpouong, ol al-
oONTAPEG TOU QUTOKLVITOU, (LoBNTpag
empBpdduvong kat atobntrpag eruBepai-
woNgG) TANPOPOPOUV TNV NAEKTPOVIKH
povdada eAéyxou yia To pEyebog Tng erl-
Bpdduvong Tou autokwrtou. H nAe-
KTPOVIKN] HovAada eAéyxou eneEepydle-
TAL TA OAUATA TWV AloONTAPWV Kal OTEN-
VEL 0T OUVEXELD Evav NAEKTPIKO TIAAUO
OTOV TIUPOKPOTIKO UNXAVIOUS TOU agpd-
oakou. O TUPOKPOTIKOG HNXAVIOUOG
nupodoTel TIG TAUMAETEG TOU agpiou Kal
apxiCel n xnuikA avtidpaon mapaywyng
TWV Kauoaepinv yia To poloKwua Tou
aepdoakou. O agpdoakog apou Pou-
OKWOEL OTN ouveéxela EEPOUTKWVEL amnod
TIG Oomég dlaPuyNnQ TIOU UTIAPYXOUV OTO
niow pépog yla va un ouuriélel Toug e-
mupdreg.

HAektpovikd ouoTriuata autokvritou

Ot naparndvw Aettoupyieg yivovral oe
TIOAU UIKPO XPoViKS dldotnua. H ouvolt-
KAl XPovikr] dldpkela plag ouykpouaong
elvat mepimou 150 xI\looTd TOu deutepo-
AETTOU Kal 0 agpdoaKog €xel dN pou-
oKkwoel 0Ta 60 XINOOTA TOU JEUTEPOAE-
TIToU.

10.5.2. Immobilizer

To nAektpovikd olotnua akivnroroin-
0ong TOU autokvATou (immobilizer) €xet
WG TIPOOPLOMO TN UN AetToupyia Tou Ki-
vnpea (ouotnua Yekaouou), av dev yi-
VEL gKKivnon tou Kivnmpa pe 10 “ow-
otd” KAeLdL.

‘Eva nAektpoviké oloTtnua ouvdgel To
KAEWO{ TOU QUTOKIVITOU € TOV NAEKTPO-
VIKO Pekaoud E€TOL WOTE va anotpartei n
KAOTTA] TOU QUTOKIVATOU.

LY

=y

B

—

=i Y o
/l i Iw""
L

| -

Metwrikr) oUykpouon

Movdda aiobntripa oUykpouong Kat eEAEYX0U
1. Alobntipag

Tpogodooia

Metatpomnéag tTaong

Alobntipag npootaciag

MikpoeAEYKTAG

KUk\wpa avtiotpopng evépyelag

1.
1-
1
1
1
1
1

-2
-3
-4
-5
-6

1-7. KUkAwpa avapAegng

2. Agpdoakog odnyou

3. Agepdoakog ouvodnyou

4. KUkhwpa avApAeEng

5. Mpoevtatrpag {wvng acpaleiag (av €xet
ToToBeTNOE(

Zxripa 10.25: HAEKTpoVIKA EVEPYOIIOIOULEVOS IPOEVTATHPAC.
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To ouotnua evepyoroleitat amnd Tnv
KAedaptd Tou TiovioU Xwpig kapia AA-
A\n evépyela and Tov Xprnotn.

To immobilizer ammoteAeiTal amo:

® To kAeldi he Tov Kwdkd aptbud (kdbe
KAed( €xel TO JIKO TOU apLBuO)

e Tnv KAeWapld yla TNV avayvwplon
TOU KwdLKoU

® Tnv HAekTpIKA povada

® Tnv HAekTpoVviK povdda Yekaouou

To kAe1di

To KAeld( he To oTaBepd KWIKS €xeL Eva
EVOWUATWUEVO IKPOTOIT, Xwpig pnata-
pia.

Me to yUplopa Tou KAedoU, HECW NAe-
KTpOMayVvNTIKOU, TIApEXETAlL evépyela
OTO HIKPOTO(T, TO Ooio OTEAVEL TOV KW-
OIKO Héow NG KAewdapldg otnv nAe-

KTPOVIKY] HovAda eAéyX0OU TOU CUOTHA-
TOG.

KdBe kAeldi €xel To dkd Tou oTaBePd
KwdIKO, 0 oroiog dev al\dletal. O ota-
Bepdg KWIIKOG evog vEOU KAELDLOU UTto-
pel va mpoypaupatioTel HEOW TNG NAe-
KTPOVIKAG Hovdadag eAéyxou, pévov O-
Tav yvwpifouue Tov Kpupo KWIKO.

Avayvwon Kwdikou

H avdyvwon tou otabepol KwdkoU &-
vOg KAeWdoU and tnv KAedapld tou Ti-
povioU emtuyxdveTal wg eENG:

H kA\ewdapld armoteAeltal and éva mu-
KvwTY] Kat pia eptéNEn. To yuplopa tou
KAEIBLOU dnpoupyel €va nAekTpouayvn-
TIKS medio To oroio TapgxeL TNV evép-
YEIO OTO UIKPOTO( Tou KAedL0U.

To ukpoTolt oTéAvel TOV KwOIKO UECW
plag kepafag (kat ™G KAeWdapldg) otnv

3-ToAIKS [
Biopa A

KAed( e totmdkt

T 7 = - HAeKTPOVIKOG QVIXVEUTNG
gl ) ._:__'_.=|
S
;ﬁ |__ |
| o

HAekTpoVIKr povdada kivntripa
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Zxnpa 10.26: HAextpixn povdda Immobilizer.



HAektpovikd ouoTriuata autokvritou

HAekTpovikdg
QVIXVEUTNAQ

< Metatponéag onudtwv

-
s

ﬂ!ﬁ

Alakormmg
Hnxavriq

Zxnpa 10.27: Avayvedpion otabepot kwdIKoU KAE1510U arid ToV NAEKTPOVIKG AVIXVEUTH

NAeKTPOUAYVNTIKA povAada €Aeyxou Tou
OUOTAMATOG e HopPr) eVOG NAEKTPIKOU
ONUaTOG.

HAekTpovikn povada eAéyxou

H nAekTpovikr povdda eAéyxou Tou Ou-
OTNHATog, OTav O KIVNTNPAG EKKEVWOEL,
eNEYXEL TO 0TABEPG KWAIKS TOU KAELDLOU
Kal Tov KwdLkS Tov orolo oTéAveEL 1 nAe-
KTPOVIKY] povdda yekaopou. Av dev ei-
val cwotol autol ol Kwdikol, TdTe N NAe-
KTPOVIKY] Hovada eAéyxou Ba oTapath-
oel TN Aettoupyia t™ng povddag Yeka-
opoU. Av napaotel avaykn aAaynig Ing
Movddag, B8a mpémnel péow dlayvwoTl-
KoU UNXQvrUaTog va eMavarnpoypaupa-
Tiotel 6Ao 1o oUoTNUA, WOTE va aroka-
Taotabel n emkowvwvia PETAEU Twv e-
Eaptnudtwyv. Ot véeg povadeg €xouv Ol
koUG Toug KwdikoUg ol ortoiol Ba mpérnel
va aroomwvTal Kat va divovtal otov Te-
AATN yla peAoVTIKY Xprion. O eyképa-
Aog eilval eldikd oxedlaouévog WoTe va
ETIKOWVWVEL e TNV NAEKTPOVIKN povAada

(kAeidapia).

eNéyxou, dla péow ulag ypapung - a-
vtal\ayng mAnpogoplv. Mia povdda
dnuoupyiag véwv KwdIKWV TIoU OTEAVEL
évav KwdkS atn povada petd and kdbe
€KKIvnon Tou KivnTripa Kat EAEyxeTal yla
TNV endpevn kivnon. Av UeTd TNV eKKivn-
on Tou Kivntpa dev otalel 0 owoTdg
KwOIKOG (] KaBOAoOU KwdIKAG), O EYKE-
@ailog Ba dakdYel T Aettoupyia Tou
ouoTtAuaTog Yekaopou.

Av avtikataotabel o eykéPalog Yeka-
ouou, téte 0 Teleutaioq Kwdlkég Ba
npérnel va dlaypagel and tnuovdda ué-
ow Tou dlayvwoTikoU. Me tnv ekkivnon
TOU KIvNTAPQ, €vag véog KwdIKOG OTEA-
VETAL 0N PovAda e anoTEAeTUA TNV a-
PoBANuATIoTn AelToupyia Tou CUOTH-
paToq.

Kpupodg KwdIkog

O kpupdg kKwdlkég Ba mpémel, yia Ao-
youg ao®aAelag, va unv undpxel péoa
01O auTtokivnTo aM\d otnv Katoyr| Tou
neAdr.
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Kpupdg Kwdikdg

Kwdikég Immobilizer

Zxripa 10.28: O kpu@oc kKwdIKOg Udpxel
01O TauneAdKI ToU kAe1810U, OKEMACUEVOC
L€ ula pauvpn taivia.

10.5.3. HAEKTPOVIKG EAEYXOUEVOC
kAipaTiopog (A/C)

‘Eva ouoTnua kAipariopou amoteAsitai
and 1a &g Baoika uépn:

a) UNXavikog CUMTIEOTNAG,

B) oupnukvwtAg (YPuyeio),

Y) ekTovWwTIKY BaAB(daq,

8) arponontig (EEATUIOTNQ)

Autr) n YuKTIkn didta&n Aettoupyel oav
avTtAia ou agalpel BeppdtnTa amnd gva
XWpo otov omnoio eival emBupuntA n Yo-
&n (meplBAN\OV aTuOTIOINTY) Kal TV a-

~_ XAMHAH MAEYPA (XaunAn nieon) ‘.YUJH/\H MAEYPA (Y@nAY mieon)

H BepudtnTa
aroppo®drat

EKTOVWTIKNA

L
>

H BepudtnTa
akTwvoBoAeitat
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Zxripa 10.29: O mAripng KUKAoG wiiéng.



TIoRAN\eL 0° évav AANNO XWPO TOU oTtoiou
n 6épupavon uag eivat adidgopn (rmept-
B&M\ov cuprukvwtn). (oxfipa 10.29).
lNa va katahdpoupe 10 BAckO WUKTIKG
KUKAO, ag Eeklvriooupe amod TO CUTILE-
o).

(1) To YUKTIKO el0EpXETAL OTO CUTILE-
ot und pop®r agplou pe xaunAn mie-
on, ouuriédeTal kat eE€pxetal oav agplo
He uPnAn miieon.

HAektpovikd ouoTriuata autokvritou

AUTO TO aéplo UETA PEEL TIPOC TO GUMTTU-
KvwTr). (2) Ekel TO a€plo gupmukvwveTat
oe uypo, armoBdNlovtag Tn BepudtnTa
otov eEwTePIKO agpa. To uypd KaTomy
Kiveltal pog ™ BaABida ektévwong (3)
uné uPnAn niieon. Auti n BaABida xaun-
Awvel Tnv Tiieon Tou uypou, kabwg Byai-
Vel and Tnv eKTovwTikr BaABida. To xa-
UNARG Tileong Aéov uypo, Kiveital Tpog
Tov atporomnTtA i onwg Aéyetal "eBarto-

Extovwtiki BaABida —y  —

20vdeoNOg XAUNAG —
nieong

20v3eouog UPNNAG
nieong T

EEREEE YN niieon
XaunAn niieon

K E&atomq

Fy

— it Motép A/C kat

ST ITTH) kahoplpép
rﬂ_'LLl.'L'.!.l'.'.'_; ==
(JOTOOITITos |
_!—..lu (RRR) i TREm" 1| -
e S
:- .:__ I‘ 1 i
Sl
i
.-'r
= ZUMTIEOTNG

Motép
Bevtihatép

Zxripa 10.30: H xuxkAo@opia ToU WUKTIKOU.
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péta" (4), érmou n BepudTnTa TOU A€pPa
TOU XWpPOoU Tou KAlpatileTal anoppopd-
TAl KAl JUETATPEMETAL TO YUKTIKS ard u-
Yp6 o€ agplo.

Y1é tn pop@ry LeoToU agpiou e XaunAn
riieon 1o WUKTIKG Kiveltal pog To Ou-
prieotn (1) kat o KUKAOG enmavalapupave-
Tat

O nAekTpovikd eheyxOUeVOG KALATL-
ouég E.C.C. (Electronic Climate Control)
elvalr évag ouvbetog pnxavioudg, o o-
rolog pubpilel akplBwg TN Beppokpaat-
a mou éxel rpoeriheyel. O umtoAoyloTnQ
TOU ouoTruatog ouvdudlel dgoya T
Aettoupyia Twv ouokeuwv YUENG Kal
B€puavong kal kpatd otabepr) Tn Bep-
MOKpaoia Tou XWPou empatwv, Xwpeiq
va ennpeddetal anod Tig aA\ayEg oTIG -
EwTeplkeEg ouvOnKeg. To cUoTnUa eAy-
xou tou E.C.C. TonoBeteital appovikd
OTO TAUMAG, OTO XWPEO ToU UTdpxouV Td
XELPOKIVNTA XELPLOTHPLA TOU KAAOPLPEP,
onwg @aiveral otn pwTtoypagpia

O urnoAoylotAg eneEepydleTal T PeTa-
BoAn Tng Bepuokpaciag Tou agpa ato
£0WTEPIKO TOU AUTOKIVATOU, OTOUG ae-
paywyouqg Kal oto eEwTePKO TEPIRAN-

Aov, Kal oe ouvduaoud ue ta Wilaitepa
XOPOKTINPLOTIKA TOU OXMATOG TIoU eival
Kataxwpnuéva otn Pvrun tou (8ykog,
OUVOANIKY] YUAALVN emupdvela, Hovwaon
kat oA dAAa), kaBopilel autdéuata
TG00 TNV NMocdTNTaA ToU aépa 600 Kal TN
Bepuokpacia kat Tnv katavour| Tou. E-
niong, yue To MATNUa Tou KatdAAnAou
dlakérn epavifetar otnv 06dévn n e-
EwTteplkn Bepuokpacia Tou mePBANO-
vtog. Otav n Beppokpacia sival oAU
XauNnAn avdpel n evdelkTiki Auxvia kat
akoUyeTal £vag XAPAKTNPELOTIKOG NXO0G
elpaviCetat To oUuBolo TOUu TdyoU
otnv 084vn TPOoEdOoToLWVTAg ToV 0dn-
v6 yla tnv mbavotnta oxnuatiopou mnd-
You oto dpdo.

O nAekTpPOVIKOG PUBULOTAG €XEL EVOW-
MOTWHEVO OUCTNPA QUTOEAEYXOU TNG
Aettoupyiag tou. Otav avixveuoel o-
nolodrnote MPORANUA, TapoucidleTal
otnVv 066vn évag KwdlkOg oPpAANUATOG O-
ndte navel Kal N autépatn pubuion g
Bepuokpaoiag. Méxpl va emiokeuaotel
TO MPORANUA, O KAUATIONAG urtopel va
pubuioTel xelpokivnTa pe Toug avtioTol-
XOUG OLaKOTTTEG.

Zxripa 10.31: O1 Bepuokpaciec yupw ard To QUTOKIVATO Kal TO XE1PI0THPIO KAIIATIOTIKOU,
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MINAKAXZ 10.1: TA EEAPTHMATA KAIMATIZMOY KAI

H AEITOYPIIA TOYZX

MINAKAZ EZEAPTHMATQN

E&apTApara

AeiToupyia

Awobntipag ewtog Kat
nAlakrg aktivoBoAiag

AvixveUel Tnv évtaon Tou pwtog (NUEpa , vUXTA) Kabwg
Kal TNV évtaon Trig NAaKAG akTvoBoAiag.

AloOntpag
Bepuokpaciag TapmAd

AvixveUel Tn Bepuokpacia oTo TAUMAG TOU QUTOKIVITOU
(évdelEn yia Taxela YuEn).

Awobntpag eEwtepikng
Beppokpaciag

AvixveUel Tnv eEwTteplkn Beppokpaaia.

AloOnmipag
Bepuokpaciag ppéokou
avappooUjevou agpa

Avixvelel Tnv Beppokpaaia Tou GpEeokou avappopou-
pevou agpa.

AdTNG Bepuokpaaiag
agpa XwpPou TodLwV

EANéyxel tnv moodtnTa NG mapeXOpeEVNG MOodTNTAG
aépa OTOV XWPO TWV TTODLWV.

Alobntrpag nieong
KAlLaTIopoU

AvixveUel TV Ttieon Tou YukTtikoU uypou.

ENEPIOMOIHTEZ

MoTEP XWPOU TOdLWY |IE TIOTEVOLOUETPO.

pa.

MoTép KevTplkoU KAQMETOU |E TIOTEVOLOUETPO.
Motép KAameTou Beppokpaciaq (e MOTEVOLOUETPO.
MoTEpP KAQMETOU OTATIKNAG TIEEONQ € TIOTEVOLOUETPO.

AVELLOTPAC PPECKOU AgPA [E EYKEPANO YIA AVEULOTY)-

H Aertoupyia TOoUu NAEKTPOVIKA €AEYXO-
pevou KAlaTIopoU BaciCetal otn xprion
aAloONTAPWY KAl EVEQYOTIONTWY TIOU a-
vaAaupdvouv va pubBuicouv autéuara
n Bepuokpacia kal Tnv nmoodtnta ag-
pa, Omwg ¢aiveral Kal oTov TAPAKATW
nivaka.

2tV eloodo mapoxng Tou eEwtepikoU
aépa utdpxel QiATpo (oe akpIBA HovTE-
Aa evepyoU dAvBpaka) Tou ouykpartel
OoKovn, uypaocia Kal JKkpoowuatidia.
Emniong, umdpxouv xelplotipla (mAn-
KTPa) yla EeBAunwua Twyv naunpil kat
TNV KATAVOT| TOU aE€pPa.

10.5.4. HAEKTPOVIKG cucTHUATA
mAnpo@opnaong

To oldotnua mMnpo®dpnong kat To Ta-
MIAG opydvwv propel va Ta&lvounel
OTIq TIAPAKATW Katnyopieg

1n karnyopia: Ta evnuepwTikd dpyava
(BevQivOpEeTpA. OTPOPAUETPA ,K.A.)

2n karnyopia: Ot MPoeISomoINTIKEG AU-
xvieg (mleong Aadiwou, XelpdPppevou,
K.a.) Kal BouPntég Kivduvou (MopTwy,
PWTWYV, K.Q.). Kal

3n kartnyopia: O €EomMAIONOG evnuépw-
ong (mAnpo@dpnong) tou odnyou, 6-
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WG UToAoyloTtég Tta&dlou, ouoTruata
mAorynong K.A.T..

H 8€on, 1o péyebog KaBwg Kal n EUKOAL-
a ortTIkAG MPEAoRaoNg Toug eEapTwvTal
kuplwg and ) onoudaldtnta Tou kabe-
vog Eexwplotd. AElohoywvtag ta oup-
Qwva pe TN oroudadTnTa Kat Tn Xpnol-
pOTNTA Toug, 6a propoUoape va KATa-
TAEoupE WG MPWTA TO XIAOMETPNTT] (KO-
VTEP) KAl TO OTPOPAOUETPO.

Qg deltepa oV lepapxia 6a propou-
oaue va katatd&oupe Ta épyava otde-
MNG Kauoiuou Kat PEtpnong Bepuokpa-
olag YukTikoU Kivnrpa Kabwg kat OAeq
TIG eVOEIKTIKEG AUXVieg, drwg iieong Aa-
dlou, popTIoNG unatapiag kat otddung
uypwv ¢pévou. Ta dpyava evdeiEewv
Kal peTProswv (avaloylkd Kat ynola-
KA), Auxvieq eVOEIKTIKEG KAl TIPOANTTTL-
K€Q KaBwg kal o aUyxpovog eEOTIALIOUOS
evnuépwong mpénet va “xwpéoouv” ap-
MOVIKA OTO TAPMAS Kal TNV KOVOOAQ Tou
autokivrjtou. Ta undAoira, av kat dev
urtoAelmovTal og onoudaldtnTa , CUuVn-
BiCeTal va tomobetouvtal OTn OTop Ku-
piwg katnyopia AUTOKIVATWV.

>Tov €EOTMAIOUS evnuUéPwOoNng TOU 0dn)-
You énwg urnoAoyLloTEg Tagldlou, ouaTr)-
paTa Ao ynong K.AT..

Zxriua 10.32: O66vn ovotnparog monynong

(Navigator).
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TéNog, 6A0 Kal TePLOCdTEPOL KaTa-
okeuaoTég mepl\apBdvouv otov €Etpa
eEomAlod TOUug OuvBeTOTEPEG OU-
OKEUEG, BTG UTIOAOYLOTT) Ta&131oU(divel
dlagpopeg TMAnpopopopieg otov odnyod
vlia to Ta&dL Tou), cloTnua TAoNyn-
ong((navigator), kateuBuvel pe€ow dopu-
@Opou Tov 0dnyd OToV TIPOOPLOUS TOU).
2€ TIEPLOPLOUEVT TTapaywyr, Tapouotd-
Covtal QuTtokivnTa HE TOAUXPNOTIKEG
(tach screen) 08dveg enagrg mMou ouA-
A€youv Kal evepyoUv yla éva oUvolo
IAnpogoplwv. (oxfipa 10.33).

Jixripa 10.33: TapmAd e o8dvn agig yia tov
gAeyxo kai Ti¢ pubuioeig.

Emiong 10 ouotnua mAnpogdpnonsg
Ta&idiou umopei va mepiAauBdver mAn-
popopicg yia:
- To paddépwvo, KAoETOPwWvo, Padlo-
TNAEPwvo, TNAedpaon, internet K.d.
— Tov autéuaro TASTO (cruise control)
— Qpa kat nuépa tng efdouddag
- Mu&da
>e akplBd autokivnta undpxel kat n du-
vatdmnrta rpoBoArq evdeiEewv Twv opyd-
vwv Aertoupyiag mdvw oto mapmpid
(Head - up- Dispay), oto Uog Tou BAEua-
TOG Tou 0dnyoU WOTE va PNV anoomdral
N TPOCOXN TOU KATA TNV 0drjynom.
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ENOTHTA NEPIAHWH ENOTHTAZ 10

To kAaolkd ouotnua petddoong kivnong aroteAeital
arnd TO CUUMAEKTN, TO KIBWTIO TAXUTHTWY, Tov d&ova
petddoong kivnong (dev umdpxel oe autokivnTa e
MrpooTv) Kivnom), To dlagopkd, ta nuagévia, TG
TIANUVEG Kal, TENOG, TOUG TPOXOUG.

Ot TUTOL CUPMAEKTWV TIOU XPnatdortolouvtal eival o pnxavikdg cUnnAEKTng (Enpdg
Kal uypog), 0 NAEKTPOUAYVNTIKOG CUUMAEKTNG (ENpdQg Kal uypdg), o udpaulikdg Me-
TATPOTEAG POTNG, O AUTOUATOG CUUMAEKTNG KAl O NAEKTPOVIKA EAEYXOLEVOG.

Ta nNAeKTPOVIKA eAeyxOueva KIBWTIA TAXUTATWY dlakpivovtal og autéuata kal oe
ouvexr) HeTaBal\dpuevn oxgon pe dvta.

Ot alobntpeg evdg nAektpovikd eAeyxouevou KiBwtiou Taxutrtwy eivat:

0 alodnTpag B€ong LoxAoU TaxuThTwy, 0 alodntrpag B€ong netaloudag ykadlou,
0 alodNTAPag TaxUTNTAg TOU QUTOKLVITOU, O AloBNTAPag MoodTNTAG ELOEPXOUEVOU
aépa, o alotnTpag oTPoPwv e£6d0U OTOUG TPOXOUG.

H nAektpovikn povada evog nAekTpovikd eAeyxouevou KiBwtiou TaxutiTwy eAEyXeL
TOUG evepyoroINTEg, TIC BAABIdeg al\aynQ TWV TAXUTATWY, TOV NAEKTPOUAYVITN
yia TNV GUPMAEEN/ATTOCUMMAEEN TOU CUUMAEKTN, TN dlAayVwOoTIKY Auxvia, v Kkatd-
OTaoN €KTAKTNG AvAYKNG, TNV autodidyvwaon ToU CUCTHHATOG.

KUpla cuotrupata nédnong eival ta udpaullkd @péva, Ta agpdPpeva kalt Ta UNxa-
VIKA (pEva.

Bonbntikd cuotrjuata mnednong eival ta oepPoPpeva, Ta NAeKTPOPPEVA Kal TO
ABS.

‘Eva Turikd cuotnua ABS amoteAeital and tnv NAEKTPOo - USPAUAIKY Hovdada

ABS, tov aiobnmpa empBpdduvong, (untdpxel ouvibwg pévo oe povtéha 4WD),
TOUG AlOBNTNPESG OTPOPWY TWV TPOXWV, TOV SLAKOTITN PWTWV OTOTT, TNV MPOEISOTIOL-
Ntk Auxvia ABS.

Ta otddia Aettoupyiag evog ouoatruarog A.B.S. eiva

a) peiwon g nieong ya va pnv PrAokdpel o Tpoxog

B) ouykpdtnon Tng Tieong oe otabepn TN yia va emBpaduvel 0 TPOXOG XwpPIig va
MTTAOKApEL.

Y) au&non g nieong, e@Acov €xel OTAPATHOEL TO PUNMAOKAPLOPA Tou TpoXoU.

Ta ouotAuara TeTpadlelbuvaong dlakpivovtal o€ CUCTAUATA TIAONTIKYG TETPAdIEU-
Buvong KAl oe CUCTAMATA EVEPYNTIKNG TETPAdleUBuvoNg .

2TA OUOTAUATA eVEPYNTIKAG TeTpadlelbuvong umdpxouv Ta unxavikd ouotruata
TeTPadleUBuvoNg Kal Ta NAEKTPoVIKA eleyxdueva ouotruata TeTpadlevbuvong. A-
vAAoya e Tov TPOTIO Tou eMeUBaivel N NAEKTPOVIKY] Hovdda eAEyXOou yia va puBui-
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O€L TNV TEPLOTPOPN] TWV THOW TPOXWV, UTIAPXOUV TA NAEKTPOVIKA - USPAUAIKA EAEY-
¥OuUeva ouoTuaTa TETPAdIEUBUVONG Kal TA NAEKTPOVIKA - UNXAVIKA  eAeyxoueva
ouotiuata TeTpadlelbuvong

Ta nAekTpoVvIKA eAeyxOueVa oUOTNATA avdpTnong Tou urtdpxouv eivat:

- H nAekTpovikd eAeyxouevn udponveupatiki avdptnon (Hydractive) kat nAektpovt-
KA eAeyxOuevn avdptnon e ermAoyr okAnpdtntag.

To oUotnua TNG NAEKTPOVIKA EAEYXOUEVNG UDPOTIVEULATIKY avApTnong anoteAeital
and Toug alodHNTAPES, Ywviag Tipovioy, HETATOTIIONG AUAEWHATOG, ETTAPHS PPEVWV,
TeVTAA ykadloU, TaxUTnTag AQUTOKIVATOU, MIMOUTOV TOPTWV KAl TIOPT UnaykAal.
2NV NAEKTPOVIKA eAeyxOuevn avdpton e ermioyr] okAnpdtntag, To ouotnua
PUBU(Cel autdpaTa pa amnd TiG TPELG KAMakeg pubuiong (Mahakr, pecaia 1y okAnpen)
€xovtag wq BAon Kal TI§ OUVONKEG ToU eTKpAToUV KATd Tnv 0drjynon Kat Iy eri-
Aoyr} Tou odnyou.

H ao@dhela Tou oxrfiparog xwpiletal oe dUo peydheg katnyopleg:

a) Evepyntikr) aocpdiela.

B) MabnTik acpdAela

H evepyntikn aog@dAela mep\apBdvel OAa ekeiva Ta CUCTAUATA TOU QUTOKLVITOU
KAl TOUG PNXaviopoUg, TIou OKOTIO €X0UV va CUBAAOUV 0TV aropuyr| evog atuxi-
patog. T€tola elval To guotnua nédnong - ABS, dielbuvong, avdptnong, avtloAi-
0BNOoNG KATL.

Maéntikr aopdAela Aéyetal n aocPAAEL TIOU TTIAPEXEL N KAUTTVA Kal YEVIKA TO Ad-
Ewna otoug emBdreg, oe miepimtwon ouykpouong. H madntikr ac@diela nephap-
Bdvel extdég and To apdEwpa OAa ekeiva TA CUOTAKATA KAL TOUG UNXAvIoUoUq Tiou
npootatevouv Tov odnyo Kal Toug emPBATeq UETA TO atuxnua.

H mabntikr} aopdAela dlakpivetal oe eEWTEPLKA KAl ECWTEPLKY.

H eEwtepik Madntik aoc@pdAela avagépetal oTa Pétpa npootaciag Twv mnelwy,
TIOONAQTIOTWY KAl JOTOOUKAETIOTWY, O€ TEPITTTwon oUYKPOUOT|§ TOUG e TO OXNUa.
H eEwtepikny aopdiela eEaptdral kupiwg amnd 1o eEwteplkd OXUa KAl TNV OHAAR
ermpavela (dev TPEMEL va  UMAPXOUV atxuned onpeia olykpouong) Tou auagwpa-
TOG Y. TPOCBeTOL HETAANKOL TIPOPUACKTAPES KATT.

H eowTteplkr) aocpdiela avapgpeTal og OAa Ta pétpa rou Aaupdvovtal arnd Toug Ka-
TAOKEUAOTEG, Yla TN Helwon Tng erutdyxuvong Kal Twv dUVAPewy, TIou aokouvtal
otov 0dnyod Kal Toug emBATES TNV OTLYUr TNG oUYKpouong..

Ta cuomuata ouykpdInong Twv erpatwyv rneplopifouv ) oclykpouaon Tou odnyou
Kal Twv emBatwy, pe ta didpopa eEApTATA OTO ECWTEPLIKS TNG Kaumivag, onwg
TILOVL, TaUMAO, kKabiouata, KA. og TePIMTwon atuxruatog. Ta ouoThUaTa oUYKPd-
TNong Twv erpBatwyv aroteAolv ol agpdoakol acPpaleiag Kal ot {wveg aogPaAeiag,
amnAég 1 Je mpoevtatrpa.
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[

Ta edn Twv XPNOoLHOTIOIOUUEVWY AEPOCAKWY elval: O UNXAVIKA evepYOTIOIOUUEVOG
aepdOaKOg Kal 0 NAEKTPOVIKA eVEPYOTIOOUUEVOS AEPOCAKOG.

2TO Unxavikd evepyoroloUuevo agpOaako, n evepyoroinon yivetal pe pnxaviko
TPOTO XWpPIg va xpnaoiorololvtal NAEKTPIKA 1} NAEKTPOVIKA eEapTAuATaA. Zuvepyd-
Cetal ouvrnBwg pe {wveg Tou de dlabétouv ouaTtnua mposvratipa 1) urnopel va é-
XOUV avtioTolXa Unxaviké oUoTnua mPoevIatipwy {wVov.

O nAeKTPOVIKA eVEPYOTIOLOUNEVOG AgPOCAKOG TIEPINAMBAVEL TA TTAPAKATW TUAMATA:
N povada Tou aepO0aKoU, TO KAAUUUA, TOV agpdCaKo, Tn YEWNTPLA aepiwv, TO O€T
TWV KAAWdIWV, TNV NAEKTPOVIKY] HovAada eAEyXou.

OL Cwveg ao@aleiag ouykpatouv Tov emiBdtn depévo oTo KABloua Kal dev Tov aph-
vouv va @uyel and autd, oe mepimtwon olykpouong. Alakpivovtal oe dUo €(dn;:
otnv autépatn {wvn acpaleiag xwpiq oUoTnua MPOEVTATAPA KAl OTNV QUTOUATN
{wvn acpaleiag e mpoevTaTrPa.

Ynidpxouv dUo €(dn poevtatripwy, 0 PNXavikd evepyOoTIOLOUKEVOG KAl O NAEKTPOVI-
KA eVEPYOTIOLOULIEVOG TIPOEVTATYPAG.

O nAekTpoVIKA evepyoTolOUPEVOG TIpoevTaTpag anoteleital and éva KUASpo, €-
VA TIUPOKPOTIKO UNXAVIOPO O oroiog evepyomoleltal and Tnv NAEKTPOVIKY] povada
ehéyxou. O mpoevtatipag palevel Tov TCOYOo TG {wvng Tautdxpova Ue To Avoly-
MO TOU aePO0AKOU WOTE VA CUUNMANPwBel n acpdiela Twv emBaATWV.

To nAektpovikd cUaTnua aklvntoroinong Tou autokivrtou (immobilizer), eival éva
NAEKTPOVIKO cUOTNUA TO ortolo ouvdgel To KAELD( TOU QUTOKIVIITOU [E TOV NAEKTPO-
VIKO Yekaoud €Tol woTe va anotpanel n KAOTr ToOU AuTOKIVATOU.

To immobilizer anoteAeital and: 1o kKAeWd( pe Tov KWIIKO aplOud (KABe KAELD( €xelL TO
OIKO TOU aplBod), TNV KAESAPLA YIA TNV AvayvwELoT TOU KwdLKOoU, TNV NAEKTPLKN HO-
vAada, TNV nAekTpovikr povdda Yekaouou.

H nAekTpovikn povdada eA€yXou TOU OUOTAUATOG, EAEYXEL TO OTABEPS KWIIKO TOU
KAELOLoU Kal TOV KwOKO Tov OTolo OTEAVEL N NAEKTPOVIKY] povdada Yekaouou. Av dev
elval owotol autol ot kwdikol, TOTE N NAEKTPOVIKY] HovAada eAEyxou Ba oTauatroel
TNV Aertoupyia g povdadag PekaouoU e anoTéEAEoHa O KIvNTAPAG TOU OXNHMATOoq
va un Aettoupyel.

‘Eva oUotnua kAlatiopou anoteAeital and ta e€ng Baotkd pépn:

Q) UNXAVIKOG CUUTTIEOTG, B) CUMMUKVWTAG (Puyeio), Y) ekTovwTikr) BaABida, d) a-
THoToINTAG (EEATUIOTAG).

Auti n YUKTIKY ddtagn Aettoupyel wg avtAia ou agpaipei BeppdtTa anod €va xw-
PO ToU eival embupntA N YUEN (epiBAAAov atporonTtr) Kat Tnv anoBdAAelL @’ Evav
AA\O Xwpo Tou 1| B€puavor Tou pag eivatl adtdeopn (MePIBAAOV CUUTTUKVWTH).

O YukTIKAG KUKAOG arnoteleital and téooepa oTddla.

(10). To YUKTIKS ELlOEPXETAL OTO CUMTIEDTN UTIO HoP®T| agpiou pe XxaunAr Tiieon, ou-
MriEeTal Kal EEEPXETAL AV AEPLO e UPNAN Tileon.
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(20).ZTOV CUUTTUKVWTY) TO A€PLO CUUTIUKVWVETAL O UYpPd, arnoBAAAovTag tn Bepud-
nTa oTov eEwTeplkd agpa.

(30). ZInVv ekTovWTIKA BaABida xaunAwvel n tiieon Tou uypou. To xapnAnig nieong
A€oV UYPO KIve(ltal pog TOV ATUOTIOMTH

(40). Ztov atpormoinT n BepudTnTa TOU AéPa TOU XWPEOU TIoU KALUATI(ETAL armoppo-
pdtal Kal petatpenetal To YUKTIKO arnd uypod oe agplo.Ymd tn popen (eotou agpi-
OU {e XaunAn rileon, To PUKTIKS Kiveltal pog 1o guprieotr (1) kat o KUKAog emna-
vahapBdvetat.

H Aettoupyia Tou nAeKTPOVIKA eAeYXOMEVOU KAUATIONOU Baciletal otn xperion at-
gbNTMPWV KAl EVEPYOTIOINTWYV, TIoU avalauBdvouv va pubuiocouv autéuata Tt Bep-
Mokpaoia g kaprivag Tou oxAiuatog otny emeyeioa and tov odnyod Bepuokpa-
ola, aveEdptnta amnd v eEwTeplkr Bepuokpaacia.

Ta evnuepwTikd dpyava (Bev{voueTpd. OTPOPOUETPA ,K.A.), Ol TIPOEIDOTIOMNTIKES
Auxvieqg (rieong Aadlou, xelpod®pevou ,K.a.) kal BouPnTteg Kvduvou (MoPTwV, Ppw-
TWV, K.a.). kKat 0 eEOMAIONAG evnuépwong (MAnpopdépnong) Tou odnyou, OTiwg UTto-
Aoy1loTéQ Ta&dloU, CUOTAMATA TIAOTYNONG K.A.TT., ArOTEAOUV TA NAEKTPOVIKA CUCTY-
paTa MANPopopNoNG.

Eniong, 1o ouotnua mAnpopdpnong ta&dlou propel va rnephapBdvel Anpopopi-
£Q Yla TO padlépwvo, KAoETOPWVO, padlotnAépwvo, TNAedpaon, internet, Tov auto-
pato TAdTO (cruise control), TNV wpa katl nuépa g epdopdadag, nugida, mPoBoAr
evdeiEewv Twv opydvwv Asttoupyiag ndvw oto naunpil (Head - up- Dispay) K.A.
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EPQTHZEIZ ENOTHTAZ 10

1. Avagépate Ta KupldTtePa (0N TUUMAEKTWY.

2. ZUyKpLoN OUPBATIKOU CUUTMAEKTN HE NAEKTPOVIKA eAeyX0-

m pevo. MAEOVEKTHUATA - UELOVEKTAMATA.

4 3. Motoug tapdyovteg (aodntpeg) Aapdvel untdyn Tou €va
oUOTNUA NAEKTPOVIKA EAEYXOHUEVOU KIBWTIOU TAXUTHTWV;

. Mowa n xpnowodtnta evég cuotpatog A.B.S;

. Avagéparte tov Tpomo Aeitoupyiag Tou cuotrjuatog A.B.S.
. Mg Aettoupyel pia Tetpadlevbuvon;

. Mola ta mAeovektAuata pag tetpadledbuvong;

. Tu yvwpileTe yla Tnv evepynTikn Kat madntiky acpdAielq;

. Moloug aloBntipeg xpnotuorolel éva ouotnua agpdcakou;
10.
11.
12,

Avapépate Tn Aettoupyia kat ta eidn wvwv Pe IpoevTaTrpa

Mwg Aertoupyel éva olotnua ue Immobilizer;

Tuylvetatl otnv miepimrwon nou 0dnyodg xdoel To KAeS( TOU AUTOKIVATOU TO OToi-
o dlabétel olotnua pe Immobilizer;

Avagéparte ta eEaptriuata evog ouotriparog A/C auToKIVATOU;
Mowa eivalt Ta cuoTrpata MANPoPAPNONG EVOG QUTOKLVITOU;
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. www.autodiagnos.com
. www.bath.ac.uk

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

www.detroitcoil.com
www.efunda.com
www.electromotive-inc.com
www.eastcoastefi.com
www.esi.com
www.fluke.com
www.forparts.com
www.gefanuk.com
www.gemini.goodyear.com
www.globalspec.com
www.howstuffworks.com
www.Kistler.com
www.leitenberger.com
www.lh.com
www.motorage.com
www.off-road.com
www.ontool.com
www.physikinstrumente.com
www.ramac.com
www.raytek.com
www.sjmautotechnik.com
www.tecalemit.co.uk
www.technotest.com
www.type2.com
www.ukonline.co.uk
www.volvoclub.org.uk
www.wabashtech.com
www.wavetek.com

Mepiexdpevo
2 UOTAMATA AUTOKLVYTOU
AlobnTnpeg

AlobnTmpeg

‘Opyava - CUOKEUEG PETPHOEWY
‘Opyava - OUCKEUEG PETPHOEWY
2uoTAuaTa autodldyvwong
‘Opyava - CUOKEUEG UETPNIOEWV
2 UOTAMATA AUTOKLVITOU
Evepyormointég

AloBnTrPEg

ALoBNTAPEG KAl EVEQYOTIOINTEQ
ALOBNTNPEG KAl EVEPYOTIONTEG
AlobnTnpeg

‘Opyava - CUOKEUER HETPYOEWY
AloBnmpeg

MikpoUMOAOYIOTAG

2 UOTAMATA AUTOKLVI|TOU
AloBnTAPEQ

2 UOTAMATA AUTOKLVYTOU
AloBnTrPEQ

‘Opyava - cuokeUugq HETPNOEWY
Opyava - cuokeugg HETPNOEWY
2UOTNUATA AUTOKIVATOU
2UOTAMATA auTOodLAYVWONG
‘Opyava - OUOKEUEG HETPOEWY
AloBnmpeg

AloOnTAPEg

‘Opyava - CUOKEUEG UETPNIOEWV
Kupatouop@ég og akpoypdgpo
Evepyormointég

2UOTAMATA auTodLAYVWaoNng
AloBnTrpeg

2UOTNUATA AUTOKIVATOU
2UOTNATA AUTOKIVATOU
AlgOnmpeg
AloOnTrpeg



