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1. DEVRE TEORISININ TEMEL KAVRAMLARI

1.1 Devre Teorisi (circuit theory)

Devre teomsi | elekdromagnetile alan teormsinim ki 6zel ditcumudue we
Q,{éic‘r‘{‘k m&henob'slf%x'm’m "l":,i.vv»,, CJCXMG-I"'L ;c|¢'v\, %,?,_r&k“ O]Clh, ‘\l.ewxet kaw‘amlart J

kurallam wve nac:n"ﬂm[ﬂm ;(.'&r-“t\r‘*.

Elekdmk  deyrelemnin  incelenmesinde J elek%romagna%k alan deomsimn uua%ufan-—
mast itk bakigta uyg elacodimes %ﬂoi %ér&n:,e de. ler meadermatik Lg.O"ﬂ"ileQh'i"\;M.
kullandmasint ve wzun wademabiksel slemleand W}am}i ;‘(:,L'v» basi tHeshmew
' ‘éa\k\&{l‘m\&r kullanaw . devre deomst ‘aﬂnlrem_)e;{, Herdb edilie

Devre Teorisi Yontemlerinin Ustiinliikleri

(1) Prable devrelerin kurudmasinda e gélﬂmlev\mesm&g_ kola:jhk Sw}\oﬂf
(z)  Elelcbale sistemlenins ” bilesenler (cOmFonen+S)” ada verilen
hasit alf sislewmlerle fnda e_cl.ue.k, bu sicdeelerin @L&m\enmes{n&e
ve tesarimndo \/\a\wjhk Saé(qr. Deuredebs  hor Sieﬁw delam aresinda
3554@’3&%&'- davranistan yararlanarake. devrtrne  Himbnon donwramst elde
eculebili elustura
(3) Genls elelinle sebekelernin comimlenmeti icie gereli yonfemlerin femelini
B \a{b'nlew»ler , stodik ) mekanile | ideel e gibt o alanlam da reren deger
muhendashik Wj%ulmwa{armc{n %us&r-nm ~a @lquemz ko)mj\\g% 50{{‘“
) B ok e)e.ldﬁks:zi Siste i 3&‘;‘%{%@{ , devre Jeormsi  alanindaka
codizpalacda Yapitan tertemeye Lo%lcxnah'h\r .
Devre +teorst her ne kodar e\eUfomaﬁnoJ-[ olan deomsinin  bie g2ek dirrumu
Se de daum feorisinin o%remfmeh e wdgulanmar uum Ilcrmmu?ne%k
don  deoms; b imek ﬂmkmz {1k derslernole oyrem/em. Q[&}'CJ[?"!LSO/C Ve
mo:jme_%k ofaj[ar hakfumo(q br/ﬁ,c sah'bi elmak 3{27181‘"/{
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Devre Teorisindeki Temel Varsayimlar:

(1) Elekdrck. yiblerinin  harcketlori  eleldnle alimine olusdurur,
Elektrche yilderd ssile hrzmda  ya da itk hizina yakin b hizola
rarekel eclsler . Devre feortinde , faiksel sister gyeleminee ldieik
uamj‘u@ fom  elehdrlk (uf,&k{mwn hare ket sicesl thwad edidobili-,
Fradhsed bo('juz}/ocn'.n Thimal e_d-f/muf) Sistemiern 7 74;/'9/“, .../oammdf‘é
sictemler (/HM/Jeo/;/oaranie'aier— ijkws) " olarak roninmlonabimosine
olanall lular . Bsylew, sirfemler "bilesenler ya da oGeler (components)
oda  wemifen basit alt sisfermlerin (;a?(amks‘z Aorol ele alino i lieder

(2) Sislemdoba  har dewre. elemane dzedadebs Hoplam uuk sifirdur, Boz davre
[< €wow o (ka.paSm(orer)) ue_e,r‘lennolg efn‘lﬁ mi ro[_g_ zr{' MM 841“9_;»
jru‘\-cﬂa«é s‘r“\ ef .

(3) Sisiamclﬂu depre o 32,&12/& cxm,sxnaln wmjna%l&. e-’-l&‘ll&hw\, olmaoho uarsa%1f1r
lermolaks leonutarda féomlecﬁ.‘g;k %lm bie devee ogumm» LuzncLL lw@q

magne%k bthilesim olabs i ( fransformatirle~ -’;}4'5«')-

T No.lu varkayima.  daha yalcmo!aw bakarsak , b~ gistemin Loplu — parametre
Sicdens olarol Fanimlanabilmes rcon, 6oy}4'//arrnim; ne oPmas qﬁm(z%jw{ |
soralu e LQN‘;IQI!NZ Pu Sorunum  cevabing vermak fcj-m elel frelegel 9‘*)"‘7/“""““
do 5a/ar~m ayaé)oﬁfzm hatirlomamz . gm&w £er elelofriksed deomkﬂlmm'
o’a/ja boyu  sictemin fizilsed boyudlarmdan ngaam} sirde {opi'u
Pamm«awjﬂl Sff#fma{ " olarede  dtanimlanabifie. Elehitmbsed Jearehin o’q/fa éodw
A=zc/{ Toluw . Burada sk hzidas (c-— 2 % ogm/s) £ ise
eleledmksed ,'Eqre,i«;n, {r\a Con Ty A (aiak%nk S—E_LD-&L'JLLL taw 50 Ha) Orngm
eleldnle sebebesindad elehdmilce] CJe.gA‘mf\\V\. c)a'?a boyrr

AR

¥
< . 3X[O:6><’/06m = £000 km
5 5o
di'r. O/“ne;?m , 10 /‘/3 7[r€kar15ma’a YPufin dapan b~ mdyo vertiirmeale
a/a{fﬂ bogu A= 2x07 /107 = 0.2 m ol . Pu Ahr ylksek

2
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frekansl; sistemlecde, 412k sel éoywﬁar onem kazamr, Efeltribsed siclemin

bogatlare ile sirfemdeli eleldri el c(ééf{&/r’é/emhjo/q/fﬁ é’dg,u é;}é/}*/é‘m'}:e j‘aém
dej)jer«/erde_im sistem cdrdipmlenmesinde ddqtrﬁmaj?ﬂe\t;tt alon feordsl ugjuxfanmr—
Pu deade , sadece devre Hdeorisi konwiu islenecel. e

: %o/o/u -'parafmdr€
deurefer ( /um_/:leo( /oarame.@' cerendts ) ele alinacal4er

1.2. Devre Analizine iliskin Temel Tanimlar
Devre (cfr"cz.u'é) ¢ Efekdrilsel sistemlerin. matkmatilisel mo dellerng deure g[a_y_:f

8"/&{&”’- (C"”"z"o”e“%) : Elebtrlsel sisternles: O\Lk;‘lrw‘m« {'u'h_mﬁ alt sicdemlece
b”afew ‘d"‘".-&&'-;?}“&- a/o,m_\r- . ‘ ' ‘

ldQCL{ c:l,e,urﬁ e.le,mam_ (,liieoi c.(‘r"u.t..{;(‘ -a!eir‘.-..a;.-‘['

M—) ; Bilesenlerun rridfiemaJér{tuA
modellemne jdool dewe elemeane domir .

Devre analizi (ca‘r*cqc% cmalg\n}) . /'a/ea/ c/.Q_,Ure,prman)mmn o vro —
nislarnn bu elemanlarin alam ve gerilimlen Hwdinden | fade ea’—;/mé.r#‘m;.
v (dead devre elemanlamnin  birbirlerirg boj?(anma/am Sonutmnda
olusan elebtrik donelen'ndel akim ve gerimlern incelenmecind

Otma;/ajan cd@.;ma/am. devre anodiz: Y oda  deure cordmlemasc v,
.Deqpe analrz; 7@?4#6!:4/2& devre )19,0:1‘5:' #ema/&mg dajo_m_r, |

1.3. Gerilim ve Akim (voltage and current)

Bazi maddelorde , madojé‘j,; 0/u:f1(uf‘an ator larn.  en cles g,é}\&'nc}mfen'nafafq'
eleltronlare atomlarna cok gagf.,( .éag/m&r/ar\ Bunlar, atomlar aratnda
serbest olaral clolasabilirler. Pu elektron lore /Ve_%;}n__ elekdronlar (conduckion
electrons ) ya ola c;zgc'ir' eleletronlar (free e./eC‘ﬁlro/;:-J) deni. Bu fur efe.l:;lmnw
lar- metallercle <ok mikdarda bufumr- Ayrea, yan -ilethon Sielerle.

(d"jbi/ Fronsisfor 3"1‘"/‘; kotle  moslolesinin, mikdarina Ea&—/f olarek :D-‘,prf

maoddede simnicli mikdarda serbes! e lekdron , n_'.},‘/_;,' maddode sinerlt militarda



bos uJ«_(Iw e,) {ou, lunar. E/aldmnlar eJa/ 5 ,éw/ulq’ar fie w%z e,/elué—nk
g,uldemo!.u- BOS{uk a}omm vhs y,oruwg;& inle };er' e/elf.x"rvn_ 'ﬂkfl/mwffj]&
o/u;w- B atomun. elelobonu e /cormu adormiun bo:[uan,u, ‘d,efoLaf%Jvlzr_.
0”5/’ 20BN dddrbn harekotl ' ve bosluk. Wareleods, aﬂu.mr RBu ik
horekodt birbicne %or‘e, Jess é,omleniadu'

e,\eldﬁk vj&\u& (ﬁl&*{‘nc, cl'\arg,t) kﬁw—ravnma,

r

/

Elekdnlesel c»lcba arin %J\\Ms.
dosganur ;- |
“) E‘&{d‘mb«e—p\ lmdl arh ve el da%m& e,leldnk_%um -'lur—und&.v\,
Fanumlane.
@) Elelnilc yikles, elelhron gibioniin (birim yik = 4.éozam6‘gm1m)
ST ’}nm Saud Lu}%an ola.mlg or*}ﬂ.ﬁg mh.m‘{ar - L
(2) Eleldrlesed olau:j or e,i&b@-nfx_ L&Mkjenmm, wjm(masw{arﬁ ve ehs|

*-JMQ(.IQ{IW lo""l“""&"unw&n u»yn/maﬂ/ g E‘-Iafc}rim_ ij,u.k_/mﬁ(w r’lart'ikﬁitm

¥
1 cemr,

Devre deor'sinde | %Uar{w--oug«ﬁ/mu: e/atuir{k.gln'!r'm;ni (vo [éa.?e) )
‘j,cilde_n}» hareked! rse  eleldrdle aleimne (cumn;t) -ofu.‘:'rLum.u-'.

Burada Video-1 (elk.nasil olusur?) gosterilecek

" Gerilim (voltage) | o o L
G%[!m ; l?lram elet«’-‘@'ﬁk tj/ulwmu LDI'Y‘ nolu{‘uotﬁ.n Clt-g}nm %c;l-ﬁb’mekfc;n’w
%2_[\&".-2!/\. mar]mtw OleLkol\lAr B -{-:m\m« QS&?/{J\&L,L olran :[e M‘mo.@
bICAW\oLQ_ fode @Lﬂlﬁhllﬁl _ R

olw |
v = d-q (4.4)
Bucada
N %,cu—:‘“.m (vold)
W e—neq/‘ (jou(e)
9 - tyﬁk ( coulomb)
dor
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_ Gemhm zlu- nokia ile f'?)(: lmr' kﬂﬂf&w o cly.g/qv\ C}Qljl‘m -Fzrlu (Vo H&gﬂ’..

s Ffemmce) cuia K Fo{‘annjp_,l -Farkx_ (f)okn'!—\a{ d.ﬁﬁuw ) lerimlem
cle, lz.u. [a.vuhr- , ' |

Gerlimin bient Volt"hur. Efuc bir coulombiluke elelkile i
(yont 6. 24 x10° edulronu) bir noldtadon olx,g,uw %mmalc, icn i

.f:(e labe. e_ner&,a, %arek,ué,onrq , bu rla nolela. Wmolmkz. [ forden
volt'tur

Om;e,?;'@) ba‘r_ CJQVPE e/emcmmm Q@ uf,cunal_afq. jm/rm, b ueundodd
w[:mo[.&m. A4 \/0& Wéﬁ. L, @« e b nok.:f‘a_[a.ru ara..rmatah&

%,e_n fre 'fcu-iu. (3& do. dz konu.\'u olovre elemant wzerindedo ?xn!sm)
o = 1 veldt olarade Mfaodle edillr ve oﬁam elemanc wz-&mno(.e qsa%o(alu |

b;amafri_ %ﬂshﬂfm
a .
w ]

b

Vb = 4 vell ya da or == 4 uotd

Bu gr—nek‘#e b cau/omb’{u_&, Lo E/GZCJLN'/L jujuimi Cik:sq‘k %Qnﬁ}ndiﬂh b
noltasmdan \awk.mk gemlimdebs o nokdasina %pkrmekmm &rjoue, (&l

emu?L hocconu.

Gemf:m am\, %Flonvv\o«h uel&or{i -Lo?lamchx Lavw.ar gmm —}nfstuw\a \jﬁfw\u_p\
gazﬁ |m\erw~. Hon\&nm da. %o?, onunde Futmole %Q_re,ki.r Ornat;u\

a

g o
’ ‘U;'L: ?V -:—-
" I Vi -
’\rmc, b B
— Vbc: 5V . ‘V,;‘
Ve ¢ -
5 ‘ +
. Yy :
Mae= VL4 Vi, E _ *
Toprale ( GND :
= F+ 5 ={2v N ar ' F ( Gmuﬁi)
e =My
<



Aklm (current)

- g

£/elu[rz/c, ajf_um (e,/eulnc. w.rrtn-i‘) ele}dn/c_ ?uku. Amke};mh_ Zolma.mz

 olaral ifadde edil,  Burda

i ..:" ) L‘e.s - cen e .

:‘[_}.)"ii.ﬂl.;\-« b 5/4:4}4'0‘,0(4;#% M{Euﬂd é:uma({,

(1)

+ Qmoq? dpo}pq
Battery ‘*6 .+6 .+6 .+$ $® Battery

) _,‘ alcm (MFM) | Atoms of the Conductor
7 ?J( (mq[omé) *elektronlarin akisini gosteren GIF gosterilecek
| - ©®O .00 |
Y Za (Sa.m«jfz,) : @...@.
©@0® @@

_cic‘r-. Elefotrik a!cmsmm ik Sneml é'ze//:;?'i' ,deg};{ ve gro'ml.dur

) DQ% o B ledlen kﬁr"md.o_m Ltr Jmt%obgnm eleldronlarun

Somising, loag\tciﬂ Alcmin. bt ws mparw Eger bir ,(dic.eu kesihndan

b Sounvyede b coulomb [ule eleksbrik aawlcu gecorse , o iletkomdan
c}ec,u«, a,(uw\u-t cleg,zn, 48-{:“ aw-pe_rcbu—
(2} Yonur : Elekdronlarun horeleat t-é[,onumuw -Lzru. elelbml alamunin HOM

olanxk lc.a,lw.ﬂ aol.a.lmt.S‘l'l"' Aleim Lj,onu.mu.v\, bl« r&hlo[e_ mfmm; pa.r;-[

Fsaret’ kuralt na u«z;ymd’.ur

ii&m aletmin oLQf:en:
vV e ‘\— akimin ’n
| //e,ulken
— eflekironun horeket gpn_u. (ar”h kw’k'ba do?m)
Burada Video-2 {aklm) ve Video-3 (gerilim)gosterilecek)

1.4 ideal Temel Devre Elemani (ideal basic circuit element)

/’0[60-6 temel olure elomardor , elel 'l sesterm [ef?t‘fnt'm. o(_(w,—e

kurulmasinda  kullandan {emel op ﬁ;/amoﬁr Bunlar
akip &nﬁnakf.am Y oUrengle.rJ

modetlertn.

e ?@n/{m l@;jnaklart)
endukdorler ve kafoall‘lnrler olmaL uzere
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Joleod) -I—ermﬁ clw:-e. elemanlornin. 526! likler
(‘f) BU\ elemmm\arm skc '\L&f‘mmqum Uaml.u‘

(2) .',%UL elemanlar, uzerlendel.’ %,thm ve alum Aﬂf,cskemlen dirtnden
matemahiesed l-Fadﬂbrén "-M\Mlqmv-‘gar

(z) %UL‘_ elewnonlar doha \cru:&k ot elewnam\ara lar'ﬁ |Ginemezler
ldeol Jewal dare elowmanmin %bjlenm SM%S’ 'de. veﬁ-\w\\‘m‘&“.

g
—

o {

LS+

——re s 2

_ SM 1.5 lleAQ lewel deure elewromu

Bu M&a e elevaninin fue bedirbl vv\eohf% ;cJ.u\, ku:txmuu\ lu, bos
%X)&LQ-H[W\LS‘}'LF‘ K\LWUW Mmma“ﬂr‘t a.mstnO‘a,Lu %,Enhm - {,Qz, —krmmo.ﬂ-
Ien aros wmdan GrLom. . ¢ ile g,or-t‘-em m;ﬂu" Gerlimun ne-Fe,mns LA.LJ-L(,P.-

1anm&$; oy e eless lﬁﬁrdwie, ) alumn referans bl’om ok ;:cue\‘v’j

He ;qpiama!nf Fonucand

Okﬁs%lmxsﬁf‘ 7 nin o[sn%m OLr'tLt_lkmmf;L’f no, \a Wit C}QJ-LLIW, 2 no.lu wean

: %p,nllm J@,{nm Wﬁcf}&mekhr (/_[m; ju uu}aﬂ 2 no,lu wca %)zrilrw\ Jusmem
\/ozrdu") eger o’ OLQD,QJ‘L el ckosa, 4 nolu wetan 2 no.lw wea gomtin
yikselmesi vor demaldir €gar A . o(bgm orh al«.o.rsa 4/ dow

2! g cu*{—-x »yx!« al(\&ﬁ j::x da 2 dan A e eledmn Q_LuSl Jour JQMQ[&W
Qgﬁr 47 OLQDd,Qn el ‘aka.ma, 2 Soun A e ar%«amko-h-}'f go\dAffJu\
Q-'\j,a elelhron alus var demekolor, Zad L"”L"‘PJZ"" léMH-QM ters ijgnote
horeketlons Cuamw \3&!\01.2, elobebrl alcrima o!uﬁfw. '

Devre  eleman o dzendebe alum  ve %&N,Q{M ?V\lm m@,da Jeuﬁeé i~
Bir kez bu Le,am c.gaiaxjciu)l.vxd& olovre OIAQ-LZ-L ‘3‘79”‘"‘1‘“ :c.u»\ }rlfﬁlc-é(

e;,,L/,ueﬁ.,\, njgufwarma’o(, sa,c{@m abim ve ?.-Qr-z &m 7{)#‘1}-0!‘1% saolide

kalmale t}ﬂrfl’v'-f" Akim e gerlim ?;oﬂ/%ﬁnrn, mumano{z lu.d/amf
yaid?xn ?omlem /oqf;{ :sam{ kumﬁ( otu—
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Pasif isaret Kurali (passive sign convention)

D@'W‘f‘_ elemonc zerindels referans gerdlim diismer’ e olowe elosan:
(‘qm@n'%en abimin. referans yé'm;. oy ‘J,é'no(a,. secilieze |, doure
e.[e:mqmmn, O'Ju'm we. gn?—h'/s'tﬂ\. r'ff}ktlrl;'z,!‘.- 'ILQHIW\IG?.M n:mkmai:w, Haole
/cm, ourty 'fgﬁ‘ﬁ?ff-f kullanchr, Ters dumum /‘fwiu Jfaden i :‘.}”otbeﬂ' elesi olur
gu—:’{m’ Wfdmmiﬂké 1Lum. ’Jﬁﬁmfﬁuﬁbe.ud& pén‘{ rsaret  Jonradu “'J?Jaﬁa"
coBie . Salul 1.5 ‘dedd otawre elomon, .-‘fgb'vn se.c.e'ﬁ:u_& referons akim we
gerfim. Z'.e'm/en; patif ;,wg{ kenrefuna. %_.W.-Sa{;u-.smugam.;\,.
referans yorl gerilim disman yoninde (4 olow 2'ye lodrw) 5 Solll 4, 6¢h) e
aleinin &jb'v\ii c}eﬁ‘ﬂm “QAL’-LLQ\ME-SJ yonlnde (?_’J\ILVL 4i'e do?m)fg@fwfﬂ-&.

Or‘necy'w) b ciuwn,r_ Kzerundale aiqmr-—%m-l\s‘m E!u‘gl'-l:sfm-;\, (Ohm quu:a)
arh isaretl olaralc (aja,uxi,' v= R4 ) hkullanlobibnest fein akim ve
geriimlerin ceforans yinlerl Sl 1.6 (a)da gérenlolis; gibd seclme-
lidi. Referans y,é'm‘f run fers g almase  durumunda - - Ri f’fao@.{i
bollarsimalldar- |

fe 14
LY v
v oER T ER

2 '- 2
U QL V- Q-L

() (k)

§ehiﬁ 1.6 Posif isared kucolivin waca;uﬂa-vxmw.

Pm,‘/‘ ,;;qpe,f ;’c,u.ra_ﬁc , #emu'_ a/é’.vn:" e,/em::nmm Tlu«rt;:m.e, yq olq obgzu— M
c/e\/re e/ernamfow ,'/e baj[&m&i A:m;\e 2,&@ ol.cz?(;mez; qu),r zcxm;tw Vi
wuloLQ wéﬁg»ximwr Bu  kurol %uc, qulamaﬁm e :lép,J‘,“ paruffbf'f"a
lebror 2l olunacaldkie.

Idead femaf devee eleman: 1fodonndake Hu'o(.o_a.ﬂ ’ /Ce(r'me_f[) temol dowre
elem amimin ?maﬂe,sfilb'{ekfh}ﬂ bin {,-'24'[{_5.&2 br'[egam (ﬁé‘a/I"ZCLHQ /)Ajfl'mﬁ
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component ) olmadifine bebirhmale jo kullavdmuber. deal” kelimes
devre elemany Szerndald  akiwn ve %M keiin bir matemal feed
ilis ki’ ile Aanimlanabilectfini  belidir | joltad demd deve elemonton
fizihead sishomlern devre modelfinia kumalm asmda -femlgp.(u.-la,_x’m
olarale kul(m:{erlar‘_, -F:.’ud [cmaldm,z, Ioa_gfc.a-tldr elemanlar e
modellenomerler, '

1.5. Glg¢ ve Enerji (power and energy) _ ‘
E/du’—;:z'[:_ &‘kalm’nt;p ﬁyola/aﬂf/aé’f'/M q.zl«.:_.r/aft_ ?,ZM.LLaLUZQ Q/&k/:ln:'w o/mo-yqn
enege Hirandendir (151 130k, mekanik enery }/éi)’_ P durumlarda ; cider,

: ?lu:;(annm, cg/tlrf; ve P.M-é-réar'_ M ifacle  edifmaon u‘ygﬂv\_ a-&u-

(2000 okt bl eleldrile sobast, 400 wodd ik aumpul | 00 wakt e
heparior %ﬂo«. %’3‘? tfoderi e 5000 w&%-{—;s_aoi’lék_e_m-éi %uLaJ—:wJ.%AL:
ﬂtjrtm, elebdrk %?%‘LV\LV\, e gfg,dar{n\'w daﬂmo&,ilecnfy: %}.l'c stneLai .
vyt . Bu Smmla.rw\ dmr:m.e, C:«LAMJ-?/W\OIG. 043:2&‘@0!‘ ue,ag;iu 'oohx,ﬁurgﬂ_.-_
Ban vedonlecle | doure Cﬂfﬁmiw ve devre tasarwlarwada
sadece alum ve gerilimin hesaplanmas %Jﬁ“‘& olafi loler alc ve enes
hesoplamalarma da gereksinim dugulur. |

S'E'W\GLA: ?15. "3 Qs/\.arjt'n;m %ﬁr‘\lt\m ve. oleonn MJM we PQJ‘\'F l\§°~"€i

losrnline, ?Are. nasl ‘l"nr\\wx\ay\ol»??lm ;nuﬂ-ﬂéﬁm .

Gli¢ (power)
G,l& R énﬂo’jl.ﬂ!m iju_:i A/lrru_ lzaiﬂfm!&'r"_

'Malerna#kmﬁ O/amk ér‘m‘m Zamm«oﬂ'a_i;‘. ‘eJ’LQJB,A_ TLz:L‘f‘et/Jaﬁ é:‘?;\r\o&.& ,55:7/2

faole ecdidi~

‘/"‘;‘z}" ‘ - (2

Burada , P ?ﬂ{. (woi:t)
Wi eneri ( joule)

1! 2aman (saniye)
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EsiHil(13) Ao ;1 watt = 4 joule /-Sﬂfiué&_. | .a!o!u?/; g,a,-;;/(;;»,'

Elebdrik. abume ile olusan 3,:,5, e/.a.adm'k‘_gauecinin._hw‘ek»ﬂ e ilp'le oga;
gorlin. ve akem Hirdnden. ifode edilihili.  Esiii (1.3) ousoprcaki
bicinole yarlabifr. |

| — Olw B -dw dq _ . ' . .
NI -
o[ oule coulowb) _ Joule
coulomb )< 50-?\'\\?_) o "‘SO.V\('%Q = wodk |
Buada,  pr doe elamommin trethigi yada batbiBl gic (wodt Hirindan)
| o : dovre elewanc @nho(du gerlion (vold Hirdind ) ,
t ¢ dewre elemane loundan gacom odum (amper- Mm'mlm)

Biglecs, bir dare limann irchizi ya do Jkels! gilel, clume elomans
uzerindahe %ﬂ{(;m e "olctwcm !WIW Hirimdan ifade QD{QLI\“HOML.

g,‘r dppre elenianintia %lz.:_ &Pe{—ﬁg“}mi, ye da 4uk@%‘§xm ssﬂi%&m;lm
1 "pa\_;f{ sared Jaro QJJC},(JQ_MulL ve Jslewe sonunda elde ed) o
%ﬁ\‘ﬁ DLQ?_PLV\L'IA/ c&\m}"&eﬂ. 1$0.;~9thxu v cofliede 3%1{4‘.»’ , '

%M '{.614\3,‘ Cé/aulvx oo we %ﬁ.ﬁhm '!-&J‘:LVLDLQ.V\ !‘{\ot.o!&&-t, 5 dosre elemara

wzerinole Jeg'ilem 9&!&[:‘51 ve akim referauns xj'éinle:w ?Bre vertlmis b

< ¢
—a <
Ar v
B - 2 - e 2
(2} P:U’L (b) P:-—U’(:
¢ <
— e
- ———e _ —y
Ve AS :
+ 2 + — 2
) )0:-—U*1: () Pz

SM 1.6 Reforans Q,gn'/f’m ve akim ?é'nfer{ e 3;15 rfades) .
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ﬁa;, ‘;Jare‘t' kumhna wtﬁu,n o[am,L, yqprlan g,u.c. hEJap/am[am Jonuw.no{a. ‘
elole eablem ?uc, odogerintn cebirsel tareti aiaf/a(afu sebodde ?pram_’aﬁ:r‘

- Gde arfy Gfef‘)&"& 130 (p)o) , devre eleman ?,uc -J-uk%awr' | ‘1
((jm Mﬁ:ma‘\d‘u devrexye. cy.u:. M{ltébr)o{mmﬂlc}!u"

- Gl el daill hie (peo), olame elomanc gy rebigor
| (ﬂmxl kodic feudald dewrredon guc van&?or')&am%r

(5:%2514/ referans ybnlere Selwe 1.6 (a)ciolu 3421:‘ sechzimizde , gerilim
oleina Oliﬁﬂr[&rwtw msmfoio.me.ﬁo.rv Sonu.cundo '

r=-10'V  ve A=-4A

olorale. elde elildigin, varmayalim . 4 ve 2 sl uglorm baple dacre
@\Qmﬂm Gzerndebu %,J.r‘, '

p=vi=(-10)(-4)= 40 W

Elde edifom g).ic,t,w\, i§w~eﬂ e O—Q&;?M \CJJV\., bu degre. elomaminrin
Cafu} leﬂl.@ sonucuwna yordu-.

Ayne olore  elewanc Goerndold.  aded  bir kea oo Sebd. r!;é(b) ‘olake
V‘@femms \3,6(\1&1‘& %5(“1 Wﬂ?\wjaﬂxm Bu duruida | gertlim.  we akam

olarok. olde edifi- _ Emmo\a ol \éa\r\u. %‘nm\w %k&&m gonumd,z
S&&.QOLL’BJLVL&.UA.) 4 u-e?, no . u mcam \:QS'QA danre elewnana uw«nd.d«u

g ,
P=—U L =— (_"’40)(%)”- 40O W

b s GS&]W %4\94 her tha - Lj;lﬂ'}ﬂW\. de_ Sy SonMeL b

11
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B desrede fochilon v Hikehilen ghclonin Yoplame sifim egibu:

geda

alre.%'lm 'Lépfo.m %&ic - %&L-L%lm ’I'OP[‘“’"‘ %M

(1.5)

(1,6)

1/ ung . fiﬂ@gm:m kerunamu 1!&85! (conmrvq#on-o{, M%P’""‘"Qk)/e) o tl/{m.:r'

Enerji (energy)

t:ne_ry ZOwravive ES\Q\M‘C‘\U" ve be\(\(’QA‘. Ll"“ 5(11‘6‘_ I.C.:.'L_;AO{,Q &(‘ﬁ“‘ﬁ\&n %& ol_a

w(t) = f{:f: AL |

E_,nerjfm‘w ‘mmm “:)OUVQ-Q. (;Ti)

1 joule = 4 wott

i

i

L da o
'S
" l&‘l\”f\ = 2.6 x10

1.6 Uluslararasi Birim Sistemi (Inte
7emel Aicelibfor -

[/ [l\

. sontye (Ws)

'(“\O"?’ kw ) ( ,; saa:ﬁ)

600

W
)'o wJe

rnational System of Units)

Uaunlbude

/al' e

Zetman

Elelotrle abime
Termodknamile Sical li )

ﬁ(ya&mﬁa#m a sroolod,

 Temed Birim Sermbol
Medre (meder) m

,%%Wm.(hﬂofram) /‘3

Saniye (second ) s
Am,o&r‘ (qmlp,zpe) A
Kelvin (Kelvin) K
Kandela (candele) €

12
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Tiretitmis Nicelibler Tomed Binm  Sembod
Gerdlim - Volt V
Guc | watl w
Eruarau Jo oJe T
KapM:"i‘anS Fouroel =

| Enodildans 'Hemmd _ H
Eleltrk yiled Coulowb C

Terhel Birimlerin Alt ve Ust Katlari
7emed birme . | Onehin iface

ehlencah Snel  Sembol oy corpan
atto  (ailo) a 107%8
feorlo (femt) f 1074
p:'ko (,D:l:o) P 4‘042
- nano (nano) n 1077
mikro (m:‘cm) /.L, 106
mili (illi) " 107%
santi (cent) c 1072
desi (deu) d 10"
oleka (deka) da 10
heldeo (hecto) h 102
kilo (kilo) k 10%
mega (meg,a) M 10é
0 (332)  © o’
teca. (fera) T 10'*

O'/‘/)QE/:;’\) PFe pikofacad | mN o milivelt kW kilowatt
MH%-’Mﬂgahlr“fl > /\(,A N Mf“fonmpﬂ“ 2 cm gm\-!—fmdﬂ 94\04, .

-



P=power | ——._V=voltage

~ R = resistance
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- ORNEK: TR
actt (+) isareth  akim- gerifim
liskisi kullamlacal sekilde,

, hanf/t elewmanlar azerindele! alum ve S,En‘({‘lr\_ '
- referans ‘yo'h/m‘nivb ,ch-!r‘f r‘;faﬁ?lf Wﬂw ?5’('6, Sedlo[@hﬁf befu'%’niz..

(b)  Ahim ye 'g,eh'/fw\(eriw : veﬁ'lr%?:tﬁe gore dlovresle Lretilen ve
ilead Lo {o,o[am g,ucﬁﬂrz, h”"f[“g”m*"’—-' '

( /Va'/ﬁ.ionz pmb./,,?,lf)
(e) Ayaguolaki olevreols [

U —

S : : L YR

Vaz BV iz 24 . P 3 ) ’

v=AV, ip=3A ey T, 1= ~
Ar= TV, Le=-2A | LS %gd e|v% flv
Uaz-IV, L= A4 - 23 u{~ h \W+
Uy = =20V, Lo = 5A T g R -

Up= 20V, LF: 24

oL = -3V, *13 ==2A ; wp=—12 , 4=~3A .

cOHZUM:

(&) o, e, ,F , l elewmonlam czoromdobs ol ve gzxm‘,hm
referans lj,O’lleJu- Fcu'ff isaret  loucedina Wejgtian, oD orele meo
(&)

Pa = Valy = (5)(2) = AOW  tikehligor
Pp==—Yisy == (A)(3) = -3 W Leehilivor
| = (7')(”2)= 14 W %&Laal—%[:\jnr
Przouply = (9= 9W Hikekiliyor
(-20)(5)=-100W U‘-f‘&‘l';l;'-jbf“
Pp=velp = (200(2) = 4OW  dilekliyor
Py="Yqty = ~(-3)(-2) = ~6W Urehl
Ph=vpg = (12)(-3)

o0
!
!
o
-
¢
t

tl

ta,[.)f‘

26 W mmlzw.

B

-

Tu}gg,"ﬂleh %le %’39' 2‘&@1&“&): Pa-{- Fc+Pd+Ff+Pk
= A0+ {4 + 9+ 40+ 3¢ =409W
(:ine% “n M Gl = = ;
e doplom gite = = Ciretta ™ |PllPellFy
= 24400+ 6 = 109 W
Tikatilen Haplam. gideiin direhlen Joplam gio enit obluin 45nijmekdedir,
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ODEV:

(Nrlsson ; Prob. 1.25)

Bie eleldmle does, ,u,:q, elole eolilen obun ve ?en'/:‘m.‘ o@zr{m'm;@afo?}aldg
/cam!métmm jﬂ)ﬂa/ma.rmola,- wj?.«.ﬂamm, b S,O'IHLGW\. de  devurede drefilen
ve M(.eu\,ffbplam gidernin” et ol oumadiFrnin. Kontrad eolilmesicler.
ﬁ;a%o(akc' Cx’aureo(.e devre elemanfan. Gzerindedd Q[{AM e gMQLM
refecons ginlen ve defoclen verlmishe . Urehlon e ikohilon Hoplam
%ﬁ?m Wafbdémk &;Y!"f"d*e;.;{) o@mﬁ&umm beluhva= .

. ,t'q

Ya= 460V, L =40 A +E‘;J <

Afb =--1{00ov 5 (:b-: 20 A ‘ _ _ =

U= 60V, (- 44 — Y+ + e -

Vg = 80(3\/, ‘:e,:'—ZOA d}j U;f— o1 U.“!;F + &
, - : A

U_E:“?OOV, ‘L_F.-.— '“fA Tﬁt _S"/ '. i _g 8

U‘%":: 6’40\1) E.g; 16 A vl B ‘ -

Feg = fr = 40kW

5
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2. DEVRE ELEMANLARININ TANIMI
@&f I‘M 1[61%21 d?ﬂ’f‘e é/émamhm.‘
4. GE:rf.{fm ka.yqak{ar(
- | 2. Akxm.'k.ajnql«.lm
3, J):‘f‘eng:(er-' |
L. EnddkAdrfer
5, Kap as'torfer
ol sbudipn /Omrajmd 1.4 "de 5-&&}“%?\'?"{7[1‘[(. 7emel oevre onalini ‘ja"y)afem/q.n@'
e de elemans. (ceren deureler daarinde »}ace/@m% bastlauacadse |
. . ) o ' &amm)‘a(unmduki. ‘ei Gl e
Ehcb&l(.‘}“o'f" e k_ﬂ-'OMJ;I‘Of“ !%.{?J'&x. ol.@,ure/em;\\/ %W‘&V‘I-&é, we Mm[.q,uie,g Qﬁg,}ﬂ&‘ka_
/Qr*m, F-{‘S'ZJ.:MLi %ﬂuv\g:malzu_ we »Zemqj ?’nu’fehd/?xm :’aauff a[eman[m—[q ~e.
éﬂ.ﬁl‘f maﬁemla.‘ﬁ‘kﬂﬁ /:s“/em[er-/a C/GJM‘L lu:afcy gjf‘enl‘/eaej;[no(u.) enolifedorm
ve kopasitér ictren dereler iforll colismollara  birckidmishe.
| dolmakdo. olan bir akimdlatse
ise elektrile ehecﬁfs;ni Kimyasaf
_ enerjiye donustirar.
2.1. Gerilim ve Akim Kaynaklari (voltage and currentsources :
Geneld olamk) b elelctriksed kaa:jna/g, elelchzlered  olmdugon. bie ane_rj,'%;

eleldrilc enerjisine  ya da fersme  olondstirebilen 41 Cujg,«ii'u-

é'rne?;«,, dodar olan (bosalmalta ofan) bir aled pidots, yo ola /04,6
k/rﬂjtwoxﬁ enaq'fgi elelchl enerising o{éh&;#{in&;ﬁ; O,;neéim,, diname |
mekanik eneriyi eleldrlc enerfSine ya oda fersine ddndsticen bir
07?/11[1’1(“5 E(cj?jer oléfmfc‘{ unt mekanle eno_:j;‘c(aw eleletle @k,a::];‘.i‘r‘ elde ed!|mas,
tj,é'namo(e. 1se , buna fil‘ﬁvlec (j,enemvlor’) Adonir . E‘fje,n o[‘é'mu:f&w\, %&Yf‘.?énia
/s (yand elelctrlesed. enzrfidon Mw‘k enerjy efole eoﬁ&'gomo.) | buna
elelchl. molorue olopur. Elelotrikiol kﬂijnauamm Her yﬁno{.e ene»qﬁ' oldpieslipm:
qui/mgju{ , bw ka_ﬂnaldamm alékﬁ#k&eﬁ 5,:,2:;: werehil dildemina, (o!a/,‘ve_p
f)o\wef‘) ym da geke,lm')oukkrimi. ( absorb pow-er) (fosle eolor.

M/jfu/amcxola/ Sleltre ke k%nalcﬁm Y Sa?/a_oh/dam g,am//m; ya Aa S?]B‘”(qd.ddm
A /commayaz y;”?—[{lql!;”/er‘. L%ufamaa[nla’ /(ojno_j(jamh }gM Ol-fw‘rc:{.m‘.r {arr “
”/!_O(ﬁa.ﬂ gerilim kﬂﬁjnﬂﬁt " ve "ldgod ot!qm kmjna;{ " olarak adlandinfan deot
Jemed devre elemanlarenin  Fammlanmasina yol acmishr.

1§
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Gem/:m e alqw\. .a(ana.l«. A-D\ )LQV\.QLL: i\g_!em'.n.clﬁ. ! bagtmmzu W?.J/loc\%tm)\
olmale waere ik Hice axjnﬂw&zr

Bodmsr kagnaklar Jednole bulundullare olorenin harham?t bir Yertnook!
aktm. ‘g}& ?.a_ﬁhm_ d_%i baagIM/f o/majan kmﬂnquardm

Boymiml: L_aﬁnaki zc:moLe bodimdadclame dovrenin bire yertndalel
aleim ‘j“ da. %,em{:m, DLEOGMM, /oaf/m/: olan. kﬂﬁ naldorder .

ideal bagimsiz gerilim kaynagi (ideal independent voltage source)

UZennolen gecen aleimin rslaf;anm b /I fmalmun L{c/ar?, amtinda
f:e/m!: cyfeazraia_ g2 Uit verem bm devre e/e.mamcb_r /g,mo(.w. grean
akimin belirli bie ol_.wgr;(e_ gy da stfr olmas ddurmuwnda_ da fdood éaﬁ‘,mﬂé_
?Q,nlm\_ \«ﬂudvxa.%{,) welost arosinda bololonan o‘.ﬁ?f&ro(-du gﬁnbm upe}mag,e
dovom edar . SQJ«J- 2.4 'de 3o¢+9mfe,n dewre semmbold deernde k nagyw

<q,53 a_aL\_é)), %,anzm de,?an U ile (év,o_n/,mm referans ku"u,o!anma y,om te
doure ICN\O[Eh arti we elsr r:arez‘[en_y[e ‘gamw lanr,

(Jam, bn‘ t&eq\ Lnssmsn.

gerilim kaﬁh&jln\h uclart
acasmdake aerilim., ko.a:,nagm
lcnnden 2Lewn, qklm 17N
:§{euu deg\\clu‘

&

Selail 21 [oleal bm}twmz. g,z:{/;‘m 'k_aﬁnq?nw\ devre sambolw
Burada Video-4 (Pil-DC gerilim kaynagi) gosterilecek

ideal bagimsiz akim kaynadi (ideal independent currnet source)

&zer—:’nd@ slufon j’m'/f’m:'n Oléd&r&\a Iaafflfr olmalisizn.  uclore arosinolan
be/z}v/fa/eﬁélrdz, alurm  veren.. bie devre elemamdur. Uclare otrarmolokl
%f,ri/imz‘n éa/r:"’/f' Aff" d@;er"ale, !3’& o{ﬁ. Ji7flf‘ a/ma!l l‘d@ﬂi éajﬁmm odqm_
l(adna%mw Jmfad,.f/, alu.m etlclemar . %am', welor arasinolan ?eae.a
Al U-c/an am\rr/)alala d@en//mm rslert olﬂ;;««/ol.u" Se.lul 2.2 'ole QOIJen/eh

devre. szmbo/u, weerinda lcafjnaj}cw .s‘c:f'/aohj}c alem ‘t/ 4.& akmun r*ez;émn
g,onu. /e doire rund.n.fu, ola;b‘are/—: ile #amm/amr* '

17
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Se,lq'[ 2'2. /c{ea..Q bmj‘;m:lu i kagng});mm. dfa_ure sopnbodi

ideal bagimh gerilim kaynagi (ideal dependent or controlled voltage source)

Jdead bodimly gorilim ka.ynab' , uclace arosindake 9ertlimi. dovrenin biv baska

%zr—t'nota,lu., '?/Q,.,’/,M ya da aum alo.?:enni_ L&H?“éa. olan dovre elomancdar,
Seleal A‘)OCZ}—?M// gertlim kajmak/ém' gerilim denehimli (voltage controlled )

ya o aleim dené#mh‘ (c;urren{: lcdon*r“oil?-é{) olmale Vzere o hice a,‘erJ_pQ”

/?Jafrwh fmyhal«.—éakm'a&\/re sembollen a§Lmar dortgen sellinalodur, Selend 2.3 ‘e

devre sefnbolﬁ. jéﬂenhn rdeod loa,gbfm'l: %{/fm kogna.gfm'm» 50?510‘0[..;; 3'““"‘"‘ Ciﬂ?fm

v; ile, gerlimia referons bondupl anma ‘Zfom ise eskonar dortpan feundeld arti

ve el {‘smm e tonuwmloanie,

2

Selell 2.3 ideal baé:r.mh gw‘l?m ltaﬁmémm dere combody

folead baézm,& g,g,nﬁum fmﬂnagmm saglaoﬂw‘};«. gerilion J.ad@u{, ger lim kontmllu,
Y da.  akim k»n“,mﬂu‘ o[u.S'u.no. }6!‘@. Srra,fcdfa. CL‘Saj;/(ol’.alq, g,([g, rfade
edlilir: o

] e+ [

f_")urc\oLah)r Ve we 'f:x .kovnlro-ﬁ %;s’cemlrd 'zl‘ammlaf‘} /‘«L w&f 50.)9[{'
c';o{rpan/amlu‘, /u, bo?,.,(%fuz.o{,ur) JO Voli’/aerx' (ya. da 0hr;z) %urdndﬂndx

BQ?ms:z, ya ola- baj-):m[r bir g’éﬂ'/f”\ Lﬁjnafmm, u.'c[mw arasindoin }é‘-‘b‘-e akeirn
,a'/e. ILOjn ajén, 5055[&0&«3’:1 :gzn"lfm-; arasinda.. hic bir 5a3":¢ml| 3a!d-ur REE
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ideal bagimh akim kaynagi (ideal dependent or controlled current source) |
Jolead bfl?kmh alam Lﬁynaj}l} ug;.{an. arasmndaki olume  oovrenin b baska

tje,n'habzkf, 3,@1’;‘% tjmofa akm al_a,dgew bo,?' olan. devre efemaniolir,
1daad focwwﬁu alesm. kujmakfa/u da garilion. donabhonds ve alum denetimdy olmade
U204€ ;lu% azrn,@.rém—- Dovre Sombolic S»_Lul 2.4 ong,D,riLen[em._ 1daod ba%m»ﬁc

akarn !‘0\3,"0'3"“‘“’. S’oj)o.ob?t, obam d_t?—:zﬂ 2 e, adermin f.‘e',a’.fmvu Yyl
Ise eglcﬁy\.ou* dl.égf“;?fu& l'C:lj&LO(Qlu; ol !:f'afﬁi}.’ e zI;amw\,lam,u"". '

s
§ekli 2.4 tdzad Aaé;'m& akim lcmjnaé:cmfb davre somboly |
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Joleal bopumls akim kajna?mm A’a?{u&%u ocleim o/e?am gecclion kontrollu ya da
alcin kontrodlu oluuna gore sirasyla asageolake g/h ifade ekl

|'LS:O(U;| %QC{Q

:‘Fibx |

Bumola/ *U“‘ ve c:'x:'konvlm—é @’x&&d -/.amr.h lar 5 o we P solht

X

g:cu*f‘aniaro{u‘. /3 éay,u-ﬁuwéw’, o ﬂm,aer/\ra—@é (JQ ola m/ryo)#aruno&m(

Ba?zmm, ya da ba?xm& bir olum kOj aguﬂm uC[af‘f— arasindahe g,an@m\.
/ijna.gm Sazg«eaolm?u akim aralinda ]mc bie baomﬁ beal,olu_r

ﬁa}ma 2 kmymLUar Srellille  elelchronii dere é:gz,'éleﬁ'mln, ( Pransisder 4bi)
devre. mo dellerinin elde elditmasinde kullapler.

- Gerele Lof:'ms:i ?erekta ba.é)‘,lm b ,lwﬁnauw‘ elekdr k. Je.neg',},' Greden a’ffﬁ/{ﬁ"‘”"
devre modellen o/o!u?(.uuo(nw bunlaca.  alhf elemanlar (achve elements) da
deniir. Diger e femel devre elemane (djreng, e—no&&k—l'op kopatitsr) elektriic
enar]m ur&'}‘m‘aohum .'cm, Ioun/of pcu:,f e/eman/af(/oa.ﬁ/w e,/emem%) o/amk
b /mm/ar*
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ﬁ;aaéj)olaki ornek. , /deal baf*f!msrz. ve bagzmlf kaz,muam s2ellilklernin
kmdna,uarm_ 5035/63'1{; éf'gl’mle.r'{ne, nagsil Sf.mr@zm@ }aﬁrd;klemm Qauar'

ORNEK:

/dsad éaﬂ/wm ve éawmQL alam ve nﬁm /wt(zjnajt./mnwt

Srellillorind o gw[amamk _ OLM?/LcLalu. ,"“‘3 au%tlmv\_ /Lamax}umm_ {antmlara Wy
/’lanﬂumrn— %ammara, O..gi{un O[O‘Jdalym nemay—:j!m Qa.l(_[%pmm

) —-@——

10V t)

:’:)5\/

l:lﬂ_wy/ C,\LVJU.,L L’LQl'“t\u, k()ﬁjho.[(. %,innwobz Ouynk
c!@,%ucie_

U_Ad% \/Cum.ku. hee il Mﬂnalg aleiwa, OLCL OJam_
eleg,a:d,o_,

g dead ] e kugnale gocilimlast (orbile
o[’ef:o,rlemle.. e moldo araoindakd gerhimin hom
{0V ham do. 5V olmosi olanaks,

Ungiun dagid § Cinled, kounake alamlan forkle
dﬂj}&'leroLe fDJaure_m.molL bir o hdeolan gectim -

amm,\mm A hewm de 2A olawaz.

aynl anela

lﬁ‘ﬂ"f \/ CQLWLO;. idaad 32;{/:'»» kajna}fmtw {imnm
Qerilio faundlon. ecom. adarmin abg?enm b?j?/i d@fa/dlf"
Ayni zamanda tolead bie akim kﬂjn%nm alunru_.

d2ertndobo ?,gn/,m c{c???.nn-& !;oj)/ a(_epe/a[u“

32:1!;:%1 hou FV hew ole. 45V
olagmnde,_ olamaz . | . “J’" anda

5y GD §> : 2:—.,\. ﬁ ijqu,' gzn'/;'m kajnak[am M
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5%‘_& \/Cunfux Lm rdeal éafrwwt ?,Qn/im ka:ynoymm.
%enhm) :uvxclm,\, geeam alavadan bagamtu&r Ge bir

releal éa.?m«:h qklm_ lcm(jv\w%;mv\ ol tzerndaler
%&n\xm& LQSQL cllg,e!cl.l:r.

!ﬂ% \/Cun'fu.n bir lc{eaa éa?mmz akim /cﬂ»jncw,mm_

aluma , Uromindale geclime {oojo&.o‘.e?v.ﬁdu ve hir-
lC[Qa.ﬂ baom:/: %,Qﬁl\m k&df\ag/mh !C-i.vLolQM. %&Lﬂ_\f\.
b, \(mdnmarm geriliming etalemaz .

| k' |
Y CD _ %9,& degil .V Alim Zco-lj nokedar forkd. o(_a%U/Erda.
N abm/\hem 2A hem ol 6 A olamaz . '

. ajm anda
< .

‘ideal kaynaklarln'baglanmasma iliskin bazi kurallar

1. Ancak Objfu. Jdep: 'céc.lu .'a./ﬂ-&ﬁ j,erc/mq }4_(1 nce[c:/m‘t
slacale S?_LU«IOLQ paralel L)ﬂ—()}&ﬂQ{n e, Ore

r, Ofne_j m

,er/erdaffu s ool %/Im éﬁwnak/arl aﬁm fu,dlxjo/anma (fonuna&
%Aia \Lef:r lwlup[anma_ xgonuno(z Sait bo:?/anabrhr Ornedo,m

40\/ & “ , fov(®
= B L =
M6 o we O

Am‘uf/aﬂ ma/arr O‘gjifb( ;}on de

2. FQI‘KL {

21



KAYNAK: Devre Teorisi Ders"NotIarl {2005)-Yrd.Doq.Dr. Demir ONER (istanbul Uni.)

3. Qﬂffﬂ«k—; tlldvu. Dlﬁ?&rddu :\o&?;aﬁ alapn Lﬁﬁna&jﬂ/\k O.ijm uéﬁnde akum
Sm::})'lmjamk Lo_wde, $or EO&\MJ}?@% : Cgrng),}'n,

3A (7
3A

(i

3A

4. Farkﬁt Ol%{ieré'ﬂmlako Y akion )u).jnauﬂn ana %Snotp, ya da 1Ler3’55f\dﬂ-
- panalel kagflam.@{flw. (;megfl;}; )

10A CD 2A = .

. IS 8}‘(" /Otﬂo.a alum lulifnaéo}j[q_ é'g‘f“ rM 8,41—{{21':\/\, ka‘j“"%” Pafa.w Laﬁ‘}hlamafa”f}'{?v*,
Ancale éu oh.uumo{dlu :"iaaﬁ alum. L’.aj

nag(nm lavrenin ?am tealame

woLrindo Mg L otlis) ?ablur émeji’m )

. Bu sadelesteme, dourenun

N C‘_’ {"S (‘T) = W i) . Qe kodana &wﬁ\nd&
. : alm, g;u—llim Ve guc MO\P\O\‘
l malare yopmak icin gacrrlidin

& B fl@lﬂﬂﬁ'a{"fm' kﬂjnajnjld ,if”;"’ I'O(QJ 3&{/!‘!"- Aﬂyna?l Sert éofzananbi/:r‘"/w.

Pneake bu  durumdaks iolood g,en/rm. kﬁﬁno?mua. olayrre nin g,u'; leafona
daerinde i bir e yolotur. Ornadun. '

- . Bu, Sc\d\o:‘l—e_fﬁrma} davrenin, %,a_ri
kol ana uzeﬁn&a. akzm,%er{lim

: %D = ‘4:5 CD e que hesaplamatan e
s ‘

gecarlidir.
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2. Direnc (R) (resistance)

Moddelerin eleldrie giki alemina leacs: %;J'Moﬁlde& direame E;ze.ﬁn‘%«'. ”c!fren‘:; “

ol asole \'f“éng-én!amr. ,
Ginlik gaganhmizda Lullandigime bir cole eleldrikeal ayact eleltril

En?,rj;'s;ﬁ; sy enerjuring donlstirmelotedinr. Bualar arosinda , elelobrkdn k ‘sobasi
G vl %Mé WOLL,;L\QQ en cole VIC&F‘A:IIQ_,"{['QV\ ornallerdir, Bu Hir C\.(d%&klﬁf}
mg%a[ter fc,L‘u,c{m« elelotrle %A-LLU.A. olawmas conuwcwnda s e_nﬂ.ij{s;.n“v\. or%m.ja
erkwmasindan garaclamrlar. Yik alasi ne Leadar fazla fee or%wjax cihean
,y,:emg'fs\\ de o dertce farla s, Polar e q\mm‘mﬁ)um gibi metallerin
bu dowranislar | moddenin eleldmk 'd’“l'“* akimina kars olirenc géstecmes;
olarak - bilipir. Bu dosramse modellemek jcin kullanlon devre mooleline

7" oZ;}"enq. (resistor)” adde vertlir.  Direncn devre moM ve R ile fommlanan

direnc d'e?em' Sgu 2.5 "da -?3;@;1@; tur .

R
< AAA ©
Sell 2. \D@?eri R olan direncin dovre sombsbic .

:}:nfeﬂ’ é/gkf"r,'/f, akime ?égg.am b maoldenin direnc dl%erp ‘arm;:},m/alcé é&@v\iﬁb&
2 evag

| ‘Rg_&ﬁ_‘
y

P i maddenin 5234:«_‘.;@ ohiencl “ohm - m)
£ maddenvn wrunlup ("m)

A maoddenin kasit alane (m?)

R d{'ren:; oagert (resichance ), Cohm)

Devre q_gg,;m(e,w j?f?k"""”"'l‘ rern, olepreolebed dl}*&ﬂf—[@.f“' usertnolebd akim e g,dr't’ellm--
br :auﬂ, referans ‘jé'm)er tavumlam amia gare[cir. Bunun roun pasif jtared
ku{uhm_ uﬁ}daﬁﬁbi!iﬁz. ﬁf're.hg: uzerirolele, akum ve ?em'/,}n{m referans.
gonlore  fodall 2,6 ' Gosterilmi e Akim ya da gerilim referans in lerinolen
b;p{- m&}ggb seawlolilden sonra o&?em'm'n, PrLam .j.a?orfan‘ secime g,gr{ bl o,
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4
-+ -, 3
v SR e R Ar 2R v - R
<
(@) Alam referans «j-ém&n&w . (b) Akipn Peqﬁeram. !jaﬂl‘l'.i'\(:h,
9erefim clulsmas ﬂc’)’nffmol.e, geriling yd k ce Jynass \jﬁn&u\o@
alinmagt (a/um %Jmﬁin&n o.ﬂimwnajx (OL[L(M Wﬂunum

{.}am'/;;m:'n art wewndan éa,op{];‘m{»\. ekt weindam

?,'rgozk ,fe[qlfo(e secilmest) cgjreu,l,c. g:e.k;(oLL ia?[(wm,u.)

Selad 2.6 Direne drarinoehd alum ve Gorilim rederans

%Bn l2r'nun secfmets

Dirent  wzerede olugan gen'/r'm ie. D&'ﬁ&ng eanclin geesn b arasmolale ASY
§QL)J; 2.5 (o) 'I'O_L'V\,' )

XV /L}Q | \/‘Q, 1)
Selid 2.6 (L) teun

A= et K (Q,Q.)
o, Genadbihde selud 2,6 (a) ve Esitile (2.4) Herchh edilim. B e5iithle rola

U o(ir@.m:. ueerindela aerilim (volk)
L J‘!\r'enc;, rexnckom geean akum (amper)
R direne dearl (ohm)
die .- Direne deferi R ach” isareflisli-, Bazi devre modallornds oles
.v';rwe,w direnc o&ﬁenhe, (.ﬂeg,ﬂ’l'l\u."fl r‘esfﬁlance.) rostonabili-, Bu e a,d;,,}-/ar
entey c:.rﬁ![en. kafjnoua{ :Caru‘{@r Brz. bu olersde. Sao(ﬁ.ce.wmar*f—\‘ dﬂés'er-"?’c
cla‘nenc'_lari ele a,&ma@'z, . :
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f{fﬁf‘f«. (2.4) we {2..2) , Alwan -ﬁzik{.(:i Georg}z Sim'on' O %m-?p_mm
19, Lyuz\?«io[a c{é}}ﬂ«ﬂu@u k&uk&go.v\dvu{«.{-m\ Sonte ”Ohm jaia,n? olarak b;[,’n‘;-.
"OHM YASASI (Ohm's Law): (OY)

3 olirenc ieinden gacen akim ile dicenc Uzernole

: olU\.S‘OV\. %@-i“{ ! ¢ [N MCL.\!'(\CLQJA.L e L? fr“saﬂ l'l ;3: W ‘*ay\\ M\CU‘ . R=‘7/I I=‘7/R ‘7=R.I.

Burada Video-5 (Ohm Kanunu) gosterilecek
Dictnan bictme  ohm” olarek lodiad ecdilmisher e bu birim taw kodrod edifzn
S+O~V\d_a,r‘o{, sewmbol 'ow\,q.%;\ (,Q_) Vs

iletkenlik (conductance)
D/\l‘efzfc c@?{},—ér‘rtm':f\f ewx?“;u}uz (r‘eajorocaf) Hedhen il

Denves flotke, /f:_;,}t sembsde. G ve biimi mho (ohm wn fersi ) i 5 mho un
sembolu Omeganin I‘/EM ceur<!mis; olon @) .'|Sar€1"1\0b.4". O’;"/?t?;-./é"b, 8 luk
, ; 2 ¢

/ofr“ d.r‘f‘enc,t'va. :'!e%kemh'%i G = ff/g =z 0.425 vwaho ‘-jOLoLo‘ O'JQQU)oLUf.
Ideal direncin é6nemli 6zellikleri .

(4} Direnc deder Jaéi'{fe}*; urercnoleke  akimm ya da ?_Qm'f}m;h, o e .‘.;/@M‘ otidgﬂ’{a{;:r,

Z)afrcu:ﬂ ve zamanla C{-ggérmig.an (linear zfr'ma-rhvaahn%) (;:22{/:}?2 mAt}or’v‘r‘.

(2)  Direne ih farafls (bilateral)” i u’au;e. elomanidor,  tzsrine Lrbj’?,o\.dw&w
9,@4’7./!‘{‘0(;&« ?b'n,c'i lersing. gauﬁc'h;u', ) tindan gecen akimin 'jé'm.d de fersipg Asrar
ga ola ferse ducsim . Tuim elektribsel Solor e tacafl” dogildi, /dpad formal
patif dere elemanlom (direacler, enolichdd rlor, kagarito'rler } el Farafl

elemanlardir .

(3) Direnc bir ”%ozo}u eleman (/ump eol a/emd)yoiw; %-""’"‘1 ) az@jmj éog,uﬂam
act éi{)gf :‘c;.b—nrmz_. .

Direnc lizerinde olusan giiciin hesaplanmasi
Yol aﬁ‘r\em:‘: wzernaek; %&g, -‘J‘L(,'{‘("‘_.VIC.- d2erndaka ?ﬁn'/}m e oét}fﬁf :tcr'no&u.
%ef,e,n aleimon carpimina e{f{-ﬁ‘h; ‘:S're_k;d 2.6(a) ‘Wal, alim ve gﬂ.n lim  referans
%ﬁﬂ{%k !\C"Aw
‘ /3 = AF 4 _ i (2‘3).
Selud 2.6 (v) deld akim we %am‘i.‘m re forans u}&n)&{ .‘::,.;,\, |
./o_—;—U“z," (2.4)

Cll‘f‘, 25‘
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Esitlik (2.4) doled o (R ;.;a@w Esitlike (2.3) "'sla }am koyartale | -

p=vi = (iR)i = (?R (2.5)

e Esliﬂil( (2.2) dale | v=—iR 1 fadesing Esitlile (2.4)'de %«M L@jm:m.[«,

p=—tv{ = (L(R) =R (2.¢)

Esiflik (2,57) ve (2.6) ‘dan ola ?o{rulo(u?w aibe dlirenc dzerinololl %Zc douma
arh §ga@LQ£oLLr, Bu da dicene dzumdole. alowm we gerilim \jon\-e,b-‘,v\?__ bm}b

5)makx:zan :da;:ma 3,&9 MM?L,{, gﬁf?-enr‘

Direng dizerinde Kikohlen guleil  olivenc dazrindshc sarilim ve direnc depor
taromden.  2loe efwade r":ufm QMC rfadlerinde L= v fR. Hlikdsing Y2ring
koymale %#ex@id,ir, Boyleca , clirenc deorindele guic

(2.2)

o[ou“u_tk. da ifuole eck 0o dur- A'?mcaj Esifile (2.4) ve (2.?-)’0@_& gie fade
lernole. R=1/G ifecdesial %F’&f‘/l‘ﬁ‘ridcj o&'n?ns: u2ertnolp b beodi Lo
%uw direncun z”le%um.@«b;{ Felrdinolon, a.s‘af)}a,alau é;/'g’m‘/erolé.'fﬁo(a ecdobilivgs

F:.ﬁ
= (2.8)
i
T
‘/o:wé (2.9)
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_ BRNEK: | - o
S 27 b e e o g il
vert lm t‘; e . ' _ :
() T, Ay ,ve ve iy o’;&p}er@u{u bodwrue .
(b)  Her direnc deerinde  Fikelilen gici hosop la#m:z.

("Q. } I/ ‘E,fg
+ - +

S (b)

1'A @) m;z §Rc=?,oﬂ @Dgoy % § Ry=250

te

h iy
_ (&) (d
' §ek{£ 2.F J
'C'ct;l?m. ‘
iy = Yo = 50 . 104
Ry 5
v,=-L.R ==-(1)(20)==20vV
) vy __'50
Aol == =2 5 20 = = 24
A R 25
k) &

CPu= @ Ru= (10)7(5) = 500w
Po= il Ro= (1)*(20) = 20 W

PA= LlRy = (-2)%(25) = 100 W

2 .
Gl heseploamalore cun, P= Il e ola = eptlilled o arne koloy -
Lk lo }LUHC{V}I!QH[[‘!".. o P ~_ 1 v



