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KUKAiJJPQ KOIVOU OuAAtKTq.
no. vo IJ£IWooujlt; TO pdJj.l0 i¥l£I.tLo<;

Olav 6t0/ptTrJ T6orj<; Jl& ovtl0l6O&1<;, JlnopoU­
11£ va ouE;f)ooullC TTJV TlJ.l!'l TWV OVTl0l6ocwv.
M' oUT6v ~w<; TOV tp6no 1J&IWVUOI TO p&~a

noo Ilnop&[ va npooqlfpcl 0 OIQlpttrr<: OTO

r.popTlo. H ~Uorr dvm va XPTJ011lonOlf)ooull& TO
&V£PYO KOOWj.tO Tau OXTlllaTO<; 2. Ot nj.lt<;
TWV OVTtOlOocwv txouv OUW:XT&i hOI Wau,
Il& tva Jl6vo nt.plOTPQq)tK6 OIOK6nTT] va
£nV.tvouI.u: Tl<; WVT)9toTt.pE:<; lbl<;. nou
IlnopoUv va 6Woouv 01 IlROlapU:<;. H owoAoo'J
0VTi0l00I1 lOU OlwptTT) dvm ntpinou 1 KQ,

J,ltxpt 1 A £vw 01 lN5401 JlnopoUv va

X&IPlOloUv IJfXPI 3 A. r& oUyKPlOl1 J.l& TOV
l:iIOlptTTj T6.arr<:: noo XPTJ01IlonOl&i aVTlOldo&I<;,
01 0[0001 O&V 0lapptoV1'01 an6 P&Ullo, 6Tav
ocv undpXCI OOVO£O£lltvo !pOpTlo. To PtliIJa
lJtaa on6 Tl<; l:it66ou<; &ivOI 1010 Il& TO pcUllO
lOU !pOpTlOU.
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lpOpTio aM6. ouE;6v£tOl TO P£UIlQ Iltoa ana
TOV l:ilOlptTrl. EOW (j)O.[V£TQl TO l:i£UT£PO

Il£U>vtKTIllJO TOU na9r)TlKcU l:ilOlPtTTJ TOorJ<::.
Ax6IJo KI OTav 0 OIQlpCTl'l<:: OCV CiVOl auvoc.
l:i£IltVCX; 010 cpopTio, KOTavw,wVCI IOXli. To

po4Ia flPqJiCX;, jJtoa an6 TTJV avTlotCll.JJj 10
a tou axiJ,laToc; 1a, dVOl 300 rnA. AUTO
OVTlOTOlXd OC onWAl:tO IOXUoc: 0,9 W novw
OC K6Ek: avriotOO'l1. H auvoAlIlr'j IOXU<; nou
IltTOTptntTOi oc 9f::p1J6TTJTa £IvaI 3,6 W.
AOIlB6vOVTat:; un6t!HV TO nopanavw, 0 l:ilOlpt.

TTl<: TacrTJ<; TOU axf1l.tOTO<; 1a Ilnopd vo
Tp<>lpOOoTliacl 0U0I<£u£<; noo anQlToUv IltXpt
100 rnA. Ot OVTlOTOocI<; nptntt VO dVOl 10
0/1 W. To K~a IJ£ TI<; 0166ou<; (OX!'IIJo
1b) anoT&At:[ TTJV cva.v.WfToo'l.\tJaf), OTT) 9torI
TOU 61alptTTJ T6oftc:; Il& aVTtaT6ot.t<;. Ot 6ioOOt
auvlStovtOl 0& octpQ ~ TO cpopTio, 0Tll EItori
Tf'j(; OVTiotQOl')C; m:pt~oU. H nTWorJ niorK:
OlO 6Kpo K69& 6t66ou dval ncp. 1011 IJ£ 0.6

V. H TIll'" auTl't dVQl oV&E;apTTJTTJ an6 TO
lpOpTio. ruvotoVTO<> 5 l:i166ou<; 0& O&lpC, TJ
T6ol1 1l&IWV£TOl KOTa 3 V (nx. on6 TO 12 V

yfvUOl 9 V). 8aIJn~£vo XPTJ011l0nOl!'l.
OCIUIJ£ IltO 0(060 Zener 3 V, aM6 01 a~
Oio6at nuPflTlou dVOt lJITTJv6TqX<; Kat 6piOKQ­

VTOI d1KoAa noVTcU. Tout6xPova. fl 1axU<;

anw~ ~tTot lO6nooo 0& noMt<;
6t6OOu<; (0& K69& l:ii060: 0,6 V &n{ TO P€4J.a
TOU lJIOpTlau). 01 6io6ot 1N4001 ovtfXOI.N
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EVEpyoi 1lIOlp&TEe; TOOIle;

AJaipiTEf:; T6oqC;
Ito C)(Tl.tO la lpOiV&TOt tvoc; 6t01PtnK

Tilorje;;, nou onou:kitOl ano Ttoocp&l<: avn­
OTOO!;l<: 10 n H T6af) 12 V aTO 6Kpo TOU

6um1WlJ0T~ OICIIPC{TOI an6 TI<> OVTIOT6ocI<> ot

Ttootpo ioa IltPTJ. H nTWmt T6or)<> oc KQat
OVtiOTOOI1 looUTOI 1.1£: 12 / 4 - 3 V. 01 TOO£I<;
£E;6OOu 1I01l66voVTOl ono TO KalV6. crTJll£(O
ativl:i£arr<:: TWV avnOTOO£Wv, onw<; (j)O.iV£TQl

QTO OXI'Jllo 1a. A<;~ n 90 OUIJ6d, OV
auv6tooulu; OTllv ~o6o 6 V tOU 61aptTT) tva
~yQ}.0 cpopTlo, nx. tvo cpopTJT6 po61OKOO£TO­

~ IJ£ KJXvp6 £VlOXUTI'I KQl £VOWJ.IaT~
mxan CD (6 V - 4 1l£V6M:<; IlnaT~ 1,5
V). Orav M:lTClUPy£i IlOYO TO po6l6<pwvo, OCV
nptml VO vnapX£1 np66111lJQ. law<; 0 fJx~ vo

IJTJv OKolry£TOI Ko9apQ OTllV lJ£y611TJ tVTOOll
0tTOVTO<; TO CD O£ M:lTOupyia. Ilt ll£y01lTJ
m90v6TllTo, to 11Xoo.Jcrrr]IJO 90 OT~OTf)o£l VO
OOuN::UE;l M6~I<> £vt.pyonoll'lOoull£ KOI TO
KOO£T6cpwvO, TO CD 90 OTajJOn'tocl aiyoupo

va M:noupycl. Av 1Jtr~£ TTJV TOOrJ 01'TJV
tE;o6o 6 V TOU 6t0/ptTrJ T6ar}<;, 90~ 6n
£lVOl nt.p. 4,2 V (OTOY TO KOO£t6cpwvO

£m6opl.M;1 TOV 6101PtTT) T~ ~ Tl£P. 250
mAl. M£iWYOVTO<; TflV Tq.Ir'j TWV aVTlOTDocwv
TOU OlwptTT) T6oftc:; (lllKp. an6 10 0),

0l09cponOl£ITOl 11 T6ar] nau naptX£TOl 010

Ie noMt~ m:pmTlOOEU;; XPC(Q~6~aoTC

tva KOOWIJO un06l600l-loU TOot')<;. A<; nOpouIJC
yt6 napOOClYIJO tTlv tpexpOOoota flA£KTpovt­
KWv ClU(Jl(£uWv OTO OUTOKIVT]To. H TOorJ OTO

OUTOKiVllTO K~aiV&TOl IJCT~U 12 KCI. 15 V

Auta tJr)JatV&l n~ ciVOl oOOvaTO va TpolpO­

Oo~ Qrn:u9t~ nx. tva qlOpIlT6 nlKon

CD (6 V) Ji tva 1JU<P6 pOOlOKOOCl"6<pwvo, nou
AoToupy£i aro 3 v. H ollAoUan:PIl '>'Um] eo
!'Jtav va otN6toou~Jl: l-u6 OVTiOTOOTJ O£ O£lpQ
IJE TO <popllo. H nTWor) TOoTl<; OTT']v QVTiotOOI1.
npelle! va dVQ! (011 IJt TIl OIOqlOp6: TT)(;

un6:px~ 1601'), !JEla... TTl\' cm8uIlT]TfJ 1601').
H mciJor) T60ll<: OTT]V QVTioTaart unoXoyil;£TQI.
on6 tOY nino V • j-R Onwc;: 6Mm:u:, auTil

~Of:)T{1T0l ana TTlV i6ta TflV OVTioTOOl1 KQl an6
TO PD.iIJa nau ~'1T6 TO cpopTIo. H AUor] o.m;
napoucx~1 OtJoKoA~, Ko8Wc; TJ tt¢l TT)(;

OVTkrTOOI")<; nptnCl va npooaplJ«CTOI ~U)­
plan] oc KO& qx>pno. K69£ <pop6 nou
IJCto6Q)J"trQl TO pcU\.to lOU lpOpTlou, aAA6~cl

'1 TOOT] Tpo<pOOoo[O" Onwc;: sa 6001.1£ napa­
KOTW, tva fHKTUw\..ia Ill: m:ploOOTtpo, aVTlOTO­

OCt<; cptPVCI Ka),Un:pa anon:Ato\.loTQ.
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I-lC OnoTtAcoI-lO TO PCUI-l0 TlPCj.l[O' va IWIJO(·
VUO( I-luol;u 12 KO! 15 rnA. To Tpav~IoTOP

T1 XPI)OIj.lWtI oav tvlOXuT"!'K pcUj.lOToc;. To
pojpo 6tian<; clvQI T600 j.llKpCI, nou 0TTlv
np6(rj Ocv t""'lPfXO(tl TOV 610lptTTl TOan<;.
ETOI, Tl T6or) OTT) MOl') Tau Tpavl;iorop I-ltv&l

OVt:nTJptocm) ono TO lpOpTio. A~ 0TIl
6t'Iarl KOI TOY aq,mopno OT\l.UOUPYCiTOI j.l10
~(~ ~ - omopnoiJ). H TOarJ
oroy CKrtopoo clVQI oraEk;ponOlTlltVTl Kat
Kom 0,6 1/ IJlKpOn:PTl on6 Tllv T6arI 0TIl 66arl
To IJIOPTio OJVotuOI,~ '""'" 01660u 0 1, j.lC
TOV amopno. H 61~ d,ClOqIOA[l;CI OTI. Of:

KQj.llo ncp[mWOll Ocv eo un~l ovOOTpotIITl
poil PC~Oloc;,on6 TO lpOpTIO oro Tpovl;lorop.
01 ninOi TWV Tpavl;loTOP, nou 6l"OOVTO! OTO
oxt'\llo 2. !.lVO! KOTill,.y.OI VIa pCUj.lO cE;6OOu
\.ItXPI 1 A. 1'0 \.IlYlorO PClJl.tO nou IJnopcl vo
XClPIOTcl TO TpaV~(OTCp 6cv onoTc;\cl np6{lMl­
\.IG. AVTleCTO, OrWOVTlKOICPTl clvO! Tl 10XU<:
OnWM:IWV, nau OtPcl;\ClOI 0TTlV nTWoTl T0on<:
novw 010 lpov~lolOP. Av noMon;\ooloOOUjJc
TllV TOOT) ouMtKTll - CKnOl-lnau (lice) IJC TO
paj\J0 cl;66ou, q.TOVOUI-IC VPflYopo Of: i-lCPlKQ
Wall.

Pu8JJI(6JJ&VO~OT08&pO"OlfJT"~

T60fJ~·
Ot oAoKATlPWlJtvot oroBcponOlTlTt, T6­

Ofl' 6&v Koori~OIN T1£PIooOTt.po 000 tvo
Tpav(laTop ~. Ie 00yKpwrj I-lC TO
KliK).WIJO TOU Tpovl;ioTop oro axfI,lo 2. Tl

XPJiorl Tou OMW.flPWI,Itvou oraElcponOlTlni
(oxr'lI-lo 3) txa TO OKQAou9a nArovaTi)JoTa:

_ H T6arI d,6OOu ciVOI OVClTTlptoOTt)

an6 TI, l-luo6oAt, TIt<: T<'i<Jr'K clO66ou (nx· 1TIt::
or691-ll'}(; TT)l\ I-lnOTop[o, lOU OUTOKIvr'jTOU).

_ H TOOl'l cE;66ou 6&v I-lcTo6tiMcTO( ano
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TO qlOPT[O.
To KUKMu\JO npooToTcU&TO! ono

6paXUKlIKAW\.IOTQ 0TTlv t~oOO

riO VO ovo.Woou\.lC TTl M:lTOUPVio TOU
K~OTO<;, a<; 6&x9oUI-lc On 0 OIOKOnTl)C;
6piOKCTOI 0T11 9torI 3 1/, ont&K; q>aiVCIOI OlO
0XlWQ. To cMOKAJ1PWI,JtvO OTo9£ponOlCi TIlV
16ar) I-IcloE;u lWV ~TWV 2 KOI 3 OlO

1,25 1/. ETQ., '(l6 TT1v T60rI &E;66ou tx~
Uout· 1,25 (Al+R2)fAl (I/) ncptOT~

TO OIOKOnTTJ OTTJV~ cn6IJ&VTl 9torI
(T6m) cl;6OOu • 4,5 1/), Tl A3 Tono9f;TciTOI Of:

octp{J I-lC Tllv R2. I-IC onoTt>.&qlo vo txClU!JC:
Uout - 1,25 (R1+R2+A3)fAI (1/) K;\n. IJtxpt
vo 09POlOloUv oM:, 01 OVTIOTOOCl, OlOV
opl91-lTlni TOU KMO\.IOTO<; Av Ocv 00,
anooxo;\cl TOOo Tl OKpl6c(o TWV TOol:WV

cE;600u, I-lnopclTc vo Tono9c$cTc KOlvt,
aVTloToOCI, \.IC nopanM'1olc, Tl\.lt" ano TTl
OClpO E12. To I-ltYIOTO PCU\.IO c~6liou nou
I-lnopcl vo XClpIOTC[ TO KUK;\WI-la, C[VOI 1 A.
H IOXU<: onw;\clwv npoKMcl 9twov011 lOU
O;\OK;\Tl~tvOU. MO;\I, Tl 9&pi-lOKpooio uncp­
6&l TO apia, Tl 6a9IJi60 npooTooloc; jJtoa OTC
LM3 17T OIOKOrm:1 TT1v T60rj d,66ou. no va
ono6Woct TO KUKAwIJO OTI, XOIlT}Mc;; Taocll::
d,66ou (- jJ£yMTl IOXU<: OnWM:IWv), TO
o;\OK1IJ'¥)WIJtvo nptncl vo Tono6&TT)6c[ novw

Of: ~Tfl. ETCH. ~6vCTOI TO ~a d,6OOu
nau IJnopci vo XCIpIOT&! 0 OTaElcpor1Olll~.

To VpowllKO K~OTO un06I6cq.J.OI.i TIt<:
T6orJ'l:: nop<)l.lOl6l;OIN ortW'-&l&" r16 vo (.}.aT­
TWooutJe TIJv IOXU anWM:lWv, IJn()f)OUlJc va
xp1)OI1-l0nOtt)ooul-lC nM.IJOTIXKJlQOOTIJIQ. AUTO
dvOi ncpinAOKO K~OlO, nou ~q.cUyouv

ono TO XopaKn'Jpa TOU op9pou.
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