




















































































































































































































































































































- 99 -

MAPAT. 3: Katd Tnv avdALON YOCUULMON UIYVNTLUOVY MBMAGUATEY, SnAabn mumAwpd-
TV ONOU TA XONOLUONOLOVLUEVA UALKA Yapautnollovtar and otafepd u,

NOOEXEL TEPLOOOTEOQ TAEOVEMTAUATA N XPnoLuomoinon Tng 6e0Tepne oceLpdg Twv
nopaivw oxEcewy o ouvBuaoud uE Toug vAuoug Tou Kirchhoff mnou 8a Siatumi-
OOLUE OTn OUVEXELC. AVTLOETIQ, YLQ TNV GUAIAUCT U YPCUULMOV UOYVNTLMOV HUMAL-
RATEV XPNOLUOTIOLOUVTAL oL TPELE EELOOOELE Tne mbvw CeELpds, O cuvbuaoud UE

Toug 800 vououg tou Kirchhoff , wabix mar n woumdAn uayvnTloewg

TOU TPEXEL O UATAOMEVAOTAL Twv SLopOpWy UN YOQUULMOY UALMOV TIOU XENOLUOTOL-
odvtar 010 MOMAWUQA. AETTTOMEPELEC YLO TOV TPOMO QVOAUOEWS TWV MUMAWUATWY
(yoamiuwdy f un) Ba &doouue otnv evotnta 4.4.

4.3 To avdroyo twv vOuwv tou Kirchhoff ota uayvntiud wumAduata

H avaroyia nov undpxel ueTafd Twv Booumiy oLMOYEVELGw oxfoewv (I) wol
(II) (0eA.%1,92) napatnpe{tat nal uetafd oxéoewv Tou nopdyovial and autég,
avtiotolxa. EtoL, ue avapopd ota oxhuota 10(a), Smou Selixvouue éva wduPo
NAEMTPLUOD MUMAGUATOE OTOV omolo ouvépxovtar Ta peduata (i1, 12, eveeady Y.
wal 10(B), émou Selyvouue éva uduBo uayvnTLuod womAduatoc (dnwg eival o ubu-
Bog A TOU MUMADUOTOC TOU OXAuatog 7) OTov onolo ouvépxovialL ot poeg (®),®z,.
-+ &), eeopuovf g opxfc tng Sa- _
TNENCEWS TOL POPTLOU MaL , VTLOTOLXE, LW JA,{-\E}

AY

RS W

thng oxéoewg (4), wg TPOg TNV MAELCTH

- ‘c s —
uoTOAN (S) mou TEPLOT&VEL T} SLOMEMOD @"}/ [ . g/\;-’,
WEVN YPn  SLVEL: e ( 1 ch
B
v o i=JS @  y. 10 (i
ést=o=-—=> iy +iz+.. .4l =0 N.P.K
(&)
- @=BS .
$ BAS=0 ——msn O+ Got. ..+ D=0 {10): véuog tou Kirchhoff
(s)

yia TN payvntuuf pofi. E0uowva ue 1o vouo autd, "Io aAvePpLud G8poLoua Twv
UQYVITLMOY OO0V TIOU JUVTPEXOUV OF OTOLOSANoTE MOUBO uayvnTiuod WUMADUATOC
elvaL Srapuidc (oo ue undbév *

0 véuog tou Kirchhoff yia Tug uoyvntivég TAoELE matd uimog onoLoudn-

e

w
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MOTE KAeLOTOD Bpdxou elvar  "avd@ioyog" tou N,T.K. Twv NAEMTOLMOY HUOMALLATWY

nat SLatundvetal padnuatiud wéow tng (6):

-+
IN I, = & Hal=|ZHL =TRSO, (11)
n n

TTnv neplnTwon, 7.X., TOU PBpdyou Tou oxnuatoc &, mou Eavadelxvouue
oto IX. 1l onueL@vovtag uaL TLg oopéc
avopopds Twv TACEWV MaL Ty poiv  oTa Q4 cb

Sirdpopa uépn Tou, © vouog aTOL SLoTu-

TWVETAL ¢ eENC: . .

=NI = NI= Vi+Vy+Va+ Vi=
2 R
Ri®+R20+ R + Ry®
(R1+R2+R3+ Ry } @,

Ix. 11

Re

MAPAT. 4: Tn uopoh %:;(NI)K = L(R®), 7TOU VOuoL Taoewv Tovw Kirchhoff mpoTi-
) n
UOULE VA XPNOLUOTOLOULE OTNV avdAuon YOoULMOY mukAwudtey (Srov elval duecog

o utoAoyYLoude Twy ovTLotdoewy Tev Tunudtwv). Avii8eta, n uopEen E(NI)K: Z(HR),
n

npoopépetar 6Tov 1o wOwhaua elvar un yporulud. (MepLoodtepeg AENTOUEQELEG
napéxovial oTa TEEASE( YUXTA TIOU cMOACLBOOV) .

4.4 AvAALON LAYVNTLUMOY MUMALUATwV (Ypooalludv, un YOoIULMOY)

To TESBANLA TNC OVaADCERE EvOC ayvnTLuod MuMAbOuaTog TiBeTal wg eEnc:

e &08év uayvnTLnd wdviwua va maboprotel n Suéyepon (NI) dote va enu-—
teuxfel wpLouévn TLuR TNg uwoywnTuvAc pofg @ oe udmoia uabopLouévn BEon OTO
uOMAwua (M.X., OTo &LdMevo Tov HuAwudTwv Tev oxnudtwy 5 uar 7) (euBd npd-
Banua), f

AoBelong Tng Suevéposwe NI, va Bpefel n TLuf Tng pong @ O wpLouévn
8éomn 60BévTog uayvnTLrod uumAduatog (aviloTEoro TPARANUA)

MAPAT, 5: H napandve Siatinumon Tov TeoBAnudtev oveAdoews OvopEPETOL OTN
uayvnTuun pon (umow otn Suéyepon ouolnd) ooy Tnv uplolun TapdleTpo TOL TPo-
RAfuaTOC. ALTO Sumaloioyeltalr and To yYeyYovdg OtTL SLbwopa ueyédn Gueoov

nooTLuod evbLapépovtog eEaptdviar an’ evlelag and Trv TLud Tou Lt avaropd
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ueyéBoug. EtoL, brnwg onueldoaue A6n (xwelc anddelEn), n SOvaun nouv EAxeL TOV
uLunTd omitoud Tou nAewtpovduou (peAE) Tou oxfuatog 3(Y) elva. avdioyn ToU
TETPAYGVOU TNE MAYVNTLMAL pong oTo oxnuatllouevo euel Suémevo afpa. Ouolwc,
To Bdpog mou unopel Vo CUYHMPATACEL €vag NAEMTEOUOYVATNS, Omws ouTdg Tov
oxXNuatog 5, elval avdioye Tou TETPQYOWOL TNE eong ot Hniwua autd. BAE-
MOULE AOLTOV OTL O mopandvw TEOTOZ SLATUTDTEWS TWV TEORANUATWY avaroeng
EMTIODEVETAL and TPOHTLHOOE ASYOUC.

Mapoodtew 8a delfoune Tov TPONO aueADOEWE OMAGY UOYVNTLUMLOV MUMALUATWYV-
cuvbeouoAoYiag elTe ev oceLpd, OSmwg elvaL O NAEMTPOUCYVATNS TOU OXHUaTOC S,
elTe eV TMOPAARAW- OTLC MEPLNIOOELE TMOLU TO VALMO elvaL &) uayvnTuud ypauul-
wbd (u=otaB.) /1 B) un veauuiud,

Oty 1o wiwiwua elval ypouuLud, epyalouaote Tovw OTO MUMAGUATLMO

nESTUNO ue BAon 1o TEmidtw GIVOAO EELOOCEWV:

{ V = RO (oxéon tdoswc~-pong Yia udfe Tuhua), E e =0 (véuoc Kirchhoff yLa

I

n poh ot uéBe wéuBo), L (NI),=LV_ e EL(NI),= Z(R®). (N.T.K.)}, evb
K K n I K K n n

napdrAnia YonoLuonotolue Tug Oudoopeg ueBOSoUC MalL SewPnuUOTa VOAUOEWS TIOU
YVELOMIE OTa NAEMTIOLUE HMUMADUOTA.

Otav To MOwAwua elvalr un ypouulud, yLa Tnv enlAvon Tou Ba XpnoLuomnoL-
AOOLLE CVAYMAOTLMA TNV HMAUTMOAN UAYVNTLOEBWS TWYV XENOLUOTIOLOUUEVWY LALMOV Mal
1o (6Lo, 6mwg nopandvw, odvodo efLaboewv und Tnv napmdte Suwg LooSUvaun
HopEn :

I v= = =
[VeHL, zo=0, B0 =), }

waBos wail T oxéon:

di‘-B.-S

H uourmdin uayvntioewe Ha pog encioéner va Pplouwovue Tnv TLun TG
evidoewg H Tou uoayvntumoG neblou ce €va Tufua, av elval yvwwoTh 1 TLuh g
uayvnTuuie enaywyig B oto (6Lo Tudua, uau, aviiotpooa, Thnv Tiuwn Tng B av
yvwpllouue Tnv H.

NapdSeLyua  4.3:  Me avopopd 0T0 uayvnTikd uAwua TOU NAERTOOUSYVATNH TOU

oxfuatog 5: a) Na Bpefel n Tiun Tou peduoteg I OOTe n OOR 010 SLAMEVC va
AGBeL Ty TLuh twv 0,4mWe . B) Na Bpebfel n pof) auth av to pedua yYiver 3 A.

Adon: @) To ovdroyo nAeutpLud wdumiwua galvetar oto IxX. 1l. OL TLUEC Twv
avILOTAoewy Bpédnuay oto napdSeryua 4.1. Epapuoyn Tou vauow Tou Kirchhoff ywr tug
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1doeLg atov oxnuatiloueve Bpdxo Sivel:

“NI - NI = V) +Vi+Vy 4V, —PEAT- 4

R,0+R,P+R,0+R,0 =

= (Ri+Rp#Ry+R,) & 190041 yo930 () ©= 497358 (32=) x0,4x10~3(W)=

_ __ 198.9 _ _198.9 _ _
=198,9 A —> I=- 52> = -SsS = - 0.199 A

B) ADvovtag wg mpog @  nalpvouue:

2NI _ _ 2x500x3

® = - RIR+R,+R, ~ 497358

= =6,03x10"? Wh=~6.03 mWb

NopdbeLyua 4.4: Na enaveinebel To mEABANUQ TOU TPONYOUUEVOL Tapadelyuatog
6tov To uev (Uywua (netaroetbéc Tuhua) Tou nisutpouayvAtn elval and xdAufa

eAaoudTwy, © 6 omhioudg Tou omd yutoxdAuBa. (0L umoumdAeg uoyvnTlOswg wmat
Twv 600 VALMOV 6L6cvTal oto MAPAPTHMA II wtou Keparaiou 1).

AOon: a) To evdl modBAnua [BEéstaL n pofy (oto SLdmeve) ual CnTelTal n

TLun Tov peduatoc mou Ba Tnv Emmoupyﬁcu] enL&EYETOL cvoAuTLMh AVOT MaL
oTnv napodoa Meplnteoon HToU To uOWAWUA MEPLAGUBAVEL UN YOOUULMG Tuduota. To
Rhuata mou odnyodv otnv enliuvon efvar (8ua we autd Tne neonyouuévng (vpomai-
wAC) mepLTTOoEws, Ba Mpénel Suwg va AdBouue umdyn uac Tig unodelierg Twwv
MAPAT. 3 maL 4. Eto., © vouog tdoewv tou Kirchhoff otov Bpdyo Tou MUMALLOTOL
YRAPETAL UTD TRV UOPEN:

=NI = NI=V;+Vy+V2+V2 ﬂgﬁ Hif, +H6£6+H2£2 +H62-6 —n
=> =-2NI = Hifi1+Holo+2Hgly (12)

érmov Hi, H: naL H5 efvar n &vraon Tou uayvntixol nedlov ote fOywua, TOV
omAtoud uar Ta Sudmeva, umar Ly, L2 uwan 3'6 Ta avTioToLXa HAMN TV TUNUATWV
aUTOV. B0 TPOCTIERCOVLE va UMOAOYLOOUUE Ta &yvwota UEYESn Hy, H, wuaL H, and
Tnv &ofeloa TLuf TS Pohg & Tou numAduoiog. (Ze onoLabAnote GEOM TOU MUMAL-
uatog n pon éxeL Tnv Lo6ta T apod To unddn wdriwua elval udviwua CeLPAC) .

Mponyouuévwg uToAoYLCouLe TV ToMvdTNTA LWOYVNTLMAS PORg B and Tnv oxéon:

_ 0
B's
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o wdbe Tuiua Tou wUKAOLAOTOC. Eneldn Ouwg, omnwg mpomdnmter and 1o Ix. 5, Oha
Ta TUALaTa éxouv Tnv L&La SLatoufi: S = 40 cm?, énetar OTL ual 1 B 8a éXeL Ot

0.4x107%Wp LI
40x10" Yz~ T m*T

UABE Béon Tou MuMADUGTOC tn oTtafeph TLuwh: B = iT

duoLud, ov ta TRAuaTa Sev elxav Thv LELa Siatouf, to maBéva Ba elxe Tnv &uun
TOU TLUR TOu WeEYEBoug B Tnv onola Ha utohoyliloue and Tov napadve TUOTMO. ITn
CUVEXELG, N TLuh TN evIGoewg TOU uayvniuxos nediou unoioy({etal wg efhg ota
SLéupopa TuAuaTA:

a. IZTta Sudmeva LoxOeL, AOY® TNE YPOUULMAC UAYVNTLHAC CUUNEPLYOPAL TOU
atpa, n oxéon:
=2 - 1 _
& e 4nx10-7
B. Iro TOywua, To H, 60 Beedel and TNV MOUTOAN UOYUNTLOEWS TOU LALMOD
(x&AvBag eAaoudTwv) war Tnv TLpf tou B nov Bphuoue napa- B 1\

= 795774 (A/m)

row. Me Tov Tedno autd nalpvouue: R¥>
A §

Hy
ox. 12

H1= 200 A/m

Y. Ouolwg oTov YuToxaAOBSLVe omAiLoud n TLud H,
6a Bpedel and Tnv avTloToLXn MaunOAn poYVNTLOEwS MaL TV YwoTh Tiuf Tov B,
ondte:

H2= 6-!-0 A,"‘l'!"r.

Tooa amd i (12)

ZNI = 200x0,8+8670x0,3 +2x795774x0,001 = 160+ 200+ 1590 = 1950 A ==>
1930 1950
—_— = = 9 .
> 1= =R 000 - S5 A

B) To cvtioTpoeo TOOBANLG [6£va‘rcu. To pedua (I=3A e50) uar {nTeltal n pofi]

éev emubéxetar avaivtiun Abon Stov To wOwiwua elval un ypouuud omwg otn
Bewpouuévn e&d mepimiwon. Mmopel Suwg va AuBel ypawind Omwe endETOULE OTN
ouvéxeLa. Tponyouuéwvwg, &L6oviag otn ¢ uLa cevpd and TLuég LSVL PYRPRRL oo
Bolonouue epyaléuevol Smwg OV MPONYOUREVR NepinTwon Tou euBEog MPORARUATOS
TLg avTLOTOLXEG TLuég Tov peduatog I;,I,, seer I TOU analToOvTaL Yia va €xel
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n @ TLg Bewpnbeloeg mpamndww TLnég, ovti-
ororxa. MNpowintel uat autd Tov IpAme HLa
naumoAn I = I(¢®), Tnv onola XapdooouuE.
(£x. 13). Me B&on tnv waurdAn auth efval
g0MOAD TAEOV va Bpolue Tnv TLuf Tng POAg

oTo MOMAwua av yvopllouvue To pedua TOUL
SLappéel 1o TOALYLOA.

NapdbeLyua 4.5: To UALKME TOU UOYVNTLHOO

MUOMADUOTOC  TOU  OXAUATIOC  €XEL  OXETLHA uoyvnTiMA SLanepatdtnia U =4000.
a) Na Bpebel n évrtaon tou peduatoc I OOTE n pon oto uecalio oufAog va £XEL
T 3,6 x 1074 Wb (evBd npdPanua). B)Y ov n éviaon Tou peduatog YLveEL 2A va
BpeBel n pony ge udBe ©éon Tou numAduatog {(avilotporo mEdBANua). y) Na enova-
Anedel To epdtnua @) &tov To LALMO Tou MUMALLOTOL elval x&ivBag eAaoudtwv. H
Sratoun udbe Tuduatog Exel euPaddv S = 4cm?.

AOon:

£,=ATB=6+6+6=18cm _’lzcm}(' /

Weld AADPOMH

L.=AB=6 ——
S N bve
2,=AAB=6+6+6=18cm >
N=3004— PEATER
To nAeMIpLKO avi- °—-/}
ACYC TOU MULMADUOTOL /
palvetal 010 oxhua 9 y_

énov oplomue uaL TLE

PoOpESg  ovaIpopAg  TNG
pong oTa TEla TUAUO-

T uatd aubalpeto

TOOTO.

a) H oxéon tng (&eBoufvung) pofig @, ue 1o &yvwoto peldua Bplonetar ed-
uoAa 6tL elvar n eEng:

1 NI
= o
o, (K:2.P.) R N CTRIF(Ra/RY NI Rz //R3 -
2 = 1,1 i I,1_1 R, R;+(R,//Ry)
R2  R3 R: Rs R2z//R3
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- Rg@z Rl + (Rz//Ra)
(13) ==> 1= N Rz //R3 (14)

énov ta R;, Rz, Ry vnoroyi{oviar watd Ta yvwotd:

_1 46 _ 1 2 _ 1 18x10~2%_
Ry= u s - Lo W, S = 4nx10""x4000 4107 83524
=2 L2 _ 2 ke _ Ry
Rz= TS T S 3 29841
Ls=L
_ _1_£3_ 3 1
R3= .S R

TeALnd, uwe avTixatdotaon otn (14) noowdnier I = 0,18 A

B) Tdpa n @2 Bploxetalr an’evbelag and Tn (13):
$2=4,02 mWb

AGYW TNg OULMETPLOC ©C Twog Rz xat Rs TOU MUKMAQUOTOC TOU OXHUATOZ
14(3) 1 énopaon Yia Tn @3 unopel va npodper and tn (13) av 8éooune o owrth

¢z =+ ©3 , R2 * K3

- _Iﬂ R')//h i £ oy » F . N
$3= Rs R +(R2//R3) {(va anobeliete Tn Oxéon auti Gueoa)

Térog, © vouog tou Kirchhoff yua tug poég otov mbuBo A &lvei:

®,=0,+d,=5,36 mib

Y) Tdpa nou 1o LALKO efvar un yomuulud epyalduoote wg eENg:

TuuBoALlovtoc ue H;, Hz, Hs wor B),B:z,Bax Tnv évraon Tou uoayvnTiuol nedlov
naL TNV moxvdTNTa TNg LOYVHTLHMAG PORC OTa Tpla TUAMATOQ TOU UUMALMATOL,

avTiotoLxa, €xouvue SraboyLud:
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o2 _3,6x107" HOLMOAT

®z= 3,6 x107" Wb (6edopévn) => Ba= = .9 — -
2 4 510" m*  uoyvntioews

1)
Hy = 150 2
2) VAB=H2£2=150><6><10“2=9A
v MOOLTT-
4 S s - — c_AB __ 9 = en2
3) WG ouvxebwos: Vg Hyly=m>  Hy=—Z =pfoe= 502 —
Mo —>  03=B35=0,35x4x10""= 1,4x10"" Wb

Bs = 0,35 —2
m

S ~ax10°*

4) &,=0,+0,;=(3,6 + 1,4)x107"= 5x107"* Wb=> B ,=

Mo,
= 1.25 % > g =5002
m yayvnT. m

Twoa TAEOV ELUAOTE O BE0n va epapudOoULE TOv VOUo Taoewv Tou kirchhoff otov
Rodyo ABTA uoL va NADOULE:
NI =Vi+Vo=Hil1 +Hz2l2 = 500x18x107% + 150x6x107 %= 994 w=—>

99 _ 99 _
— I=Z=-2==0,332



