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IIpearosop

36upka 3amaraka u3 OcHOBa eleKTpoTexHuKe, Koja MpoMeHJbUBHUX CTpYyja, H3JIa3u Kao
YEeTBPTH OJ dYeTHpW Jena 30MpKe Koja je HamemeHa mnpeaMernMa rpyne OCHOBU
eJIEeKTPOTEXHHUKE, KOjU C€ Tpe/ajy Mo HACTaBHOM IUTaHy IpBe roanHe OCHOBHUX aKaIeMCKHX
CTyAMja eNEeKTPOTEXHUKE M padyHapcTBa Ha EnekTpoTexHHYKOM (akyiaTeTy YHUBEpP3UTETA y
Beorpany. Tu npemmern cy OcuoBu enekrporexuuke 1 u 2, Ilpaktukym u3 OcHoBa
enexTporexuuke 1 u 2, u JlabopaTtopujcke BexxOe n3 OCHOBa €IEKTPOTEXHHKE.

OBaj moMohHM YUIOSHHK je TPOUCTEKAo M3 Hapacliie MmoTpede 3a 00jequmEHOM 30HMPKOM
nuTama W 3ajJataka koja ca Beh mocrojehum yubenwkoMm ,OCHOBH €NEKTPOTEXHUKE"
A. Bophesnha (koju je MHUIMpPAO MHCamkE OBE 30HMpPKE) MpEACTaB/ba MOTPEOHY W ITOBOJHHY
auteparypy 3a mpeamere OcHOBH enekTporexHuke 1 m 2. 30Mpka y MOTIYHOCTH HMOKpPHBA
TpaauBO KOje ce paau Ha BexOama, 00e30elyje marepujan 3a camMOCTalHM paj CTyJeHara,
VKJBY4yjyhu U mpoBepy 3Hama Ha 3a/1al[iMa TeKMHE HCIUTHUX 3a/IaTaka U MUTamka, a CallpKu
U JIOJaTHU MaTepHjall 3a IPOIIHNPUBALE 3HAbA.

Kao un ynbennk ,OcHOBH eleKTpoTexXHHUKE", 30HMpKa je mojebeHa y 4eTupH nena. [Ipeu
JI€0 MOKPHBA EJIEKTPOCTATHYKO I0JbE, APYTH €0 I0Jba M KOJa CTAlHHUX CTpyja, Tpehu neo
30MpKe 00yxBaTa CTaJIHA MAarHETCKA 110Jba U IIPOMEHJBHBA €JIEKTPOMArHETCKA [10Jba, & YETBPTU
neo ce 6aBM KOJIMMa BPEMEHCKH IIPOMEHJBUBHUX CTPYja.

3amany 6e3 3Be3UIE CY YBOJHU M OCHOBHH, a 3aj€IHO ca TEXKHUM 3aJaliMa, O3HAYeHUM
JEIHOM 3BE3IHUIIOM, OroBapajy npeamernMa OCHOBHU enekrporexHuke 1 u 2. 3agamnm ca a8e U
TPU 3BE3IUIC MPENCTaBJbajy MaTepujal 3a MpoayOJbHBamke 3Hama, a JIe0 TUX 3ajaTaka je
HamemeH U llpaktukymnrma u3 OCHOBa €NEKTPOTEXHHKE. JeTHOCTaBHMja MHUTamka M 3aJaIld
TIOKPHUBAjy W TEMaTCKe jeIWHUIlE Koje ce obpalyyjy Ha mpenmery JlabopaTopujcke BexbOe u3
OCHOBA EICKTPOTEXHHKE.

AyTopu ce 3aXxBaJbyjy pelieH3eHTUMa OBe 30MpKe, IpenaBaunMa Ha npeamernma OCHOBU
enexkTpoTexuuke 1 u 2, npodecopy ap umk. Biaagumupy Iletporuhy u mpodecopy ap HHK.
Munany Wnnhy, Ha KOpUCHUM cyrecTHjama.

beorpan, mapr 2010. AyTtopu



IIpearosop apyrom usaamy

Y OBOM H3Iamy Cy HCHpaBJbCHE YOUECHE Iperike. AyTOpu ce 3axBaJjbyje aCHUCTEHTY
Cnobonany CaBuhy Koju je geTajbHO MPOUYUTA0 30MPKY U YKa3ao Ha HEKE O] TUX Ipelaka.

Beorpan, asrycr 2013. AyTtopu

IIpearosop Tpehem uzgamy

Y 0BOM HM311aby Cy UCTIPaBJbEHE yOUEHE IpeIIIKe.

Beorpan, asrycr 2016. AyTtopu
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1. ITlpomeH/bUBE CcTPYje 1

1. ITpomeH/buBE CTPYje

1. I'paduk anrebapckor HHTCH3UTETA CTPYje Y QYHKIMjH BpeMeHa, 3a jeJaH pedepeHTHU
CMep M YCBOjeHM MOYETHH TPeHyTak, mpukaszad je Ha ciuiu 1.1. (a) Hanucartu uspas 3a 1aj
anrebapcku nHTeH3uTeT. (0) Hamncatn u3pas 3a anrebapcku MHTEH3UTET Te CTpyje Kajaa ce

. T .
IpOMEHU pC(l)CpeHTHI/I CMEp, a MOYCTHU TPEHYTAK YCBOJHU 3a g KaCcHU]C OJ MNPpEeTXOAHOI

IIOYETHOT TPEHYTKA.

i A
2 +
t
: .' : —
- -72 O T2 T
-1
Cnuka 1.1.

PEIIEBE
(a) Kopucrehu ce u3pasom 3a jemHaumny npaee kpo3 tauke A(Xp,Ya) # B(Xg,YR) .,

- . . 3 T
y:yA+ﬁ(X—XA),HO6I/I_]aCG i(t) = [—l+?tjl, te{O,E}

(6) IIpomena pedepeHTHOT cMepa YHOCH IIPOMEHY 3HaKa y airedapcku HHTeH3uTeT. HoBo
BpeMe t; m mperxomHo Bpeme ! 3a mocmarpame 3amaTe CTpyje MOBE3aHH CY pellalijoM



2 KoJsa npomeH/bMBHX CTpPYja

T
I, tie| —o0,——
! [ 3)

T . . 3l TT .
t:tl+§,naje HOBH M3pas 3a cTpyjy in(f) = —?tl, ty e 3% , IITO j€ PUKA3aHO Ha

_I_ telw
2 1le’

ciaunm 1.2.
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I ' —

T -T2-139
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Cnuxka 1.2.

2. AnrebapCcKy HHTEH3UTET CTPYje AaT je uspasom i(t) = | m|COS(Dt| , e je |, mo3uTnBHA

BenuunHa. Hamwmcatu w3pa3 3a anre0apckd WHTEH3UTET T CTpyje MpemMa CyNpOTHOM

i .
pedepeHTHOM CMepy U MOYETHOM TPEHYTKY 3a 3 paHuje o IPETXOAHOT.

cos((ot nj‘
1 - .
3

3. Hanmcatn y kaHOHMYHOM 00JMKy cliienehe mnpocroneproinyHe  BeTUYUHE!

(a) i(t) =2sinwt A, (6) u(t) = _15ﬁco{mt +2) V o (s) et) = —Qn(wt +2—3n] mv-.

PE3VJITAT

AurebapcKku MHTEH3UTET cTpyje oapeheH je uspasom i, () =—1,,

PEHIEBE

KaHnoHnuHH 00JIMK OPOCTONEPUOIMYHE BEIMYMHE j€ CTAHAAPIHU OOJIUK Y KOME CE MOXKE
HAmMCaTH CBaKa MPOCTONEPUOAWYHA BEIWYMHA. Ha npuMep, YKOIMKO C€ paaum ca
aMIUIMTYaMa, KAHOHMYHU 00MK HamoHa U(t) je

u(t) =U, cos(wt +6). (3.1)
YKoImKo ce paau ca e(heKTUBHIM BPEeIHOCTUMA, KAHOHUYHHU OOJIHK je

u(t) =U+/2 cos(wt +6). (3.2)



1. IIlpomeH/bHBE cTpYje 3

. 2
V oBum m3pasuma je U, ammmmryna Hamona (U, >0), U =U, - e(eKTUBHA BPEIHOCT
(U >0), o kpyxna (yraona) yuecranoct (® >0), a 0 mouerna ¢asza (—n <0< 7). [lepuon
®

. 21 1
Tor HamoHa je T =——, a yuecranoct f =—==—.
[0 T 2=

: T T
(a) Ha ocHoBy mmenTHTEeTA SiNOL = CO{E - onj = CO{OL - Ej , KAHOHUYHU OOJIHK 3ajaTe
npocroneproanyne cTpyje rmacu i(t) = 2cos{03t - g] A . Ammnuryza te crpyje je Iy, =2A,

T
edexTuBHA BpegHOCT | = J2A , amodeTHa daza \y = 5
(6) Kako je —cosa. = Cos(oc + Tt) , 3QJIaTH HAIIOH C€ MOKE HAIMCATH Y OOJIHUKY

u(t) = 152 Cos(mt - 3—:) V . YV u3zBohemy cM0 omabpaiiu 3HaK MUHYC Y3 T, Ja O MmodyeTHa

T
¢a3a Harrona 0 = 2 +m Owminay cTaHAapJHHUM rpaHunama —n <@ <.
. T
(B) Ha ocHoBy naentuteTa —Sino = CO{OL + Ej , U3pa3 3a 33/1aTy eJEKTPOMOTOPHY CHILY

nobuja obmuk e(t) = Co{mt +7—g) mV . MelytuMm, nodetHa Qasza eIEKTPOMOTOPHE CHIE je

Tn .
0c = 3 > . Jla 6u ce dasa nosena y rpanune —7n < 0 < 1, HOTpeOHO je oxyzetn 21. Tume

. 5n .
noveTHa (asa mocraje Og =—?, a KAaHOHWYHHU OOJIMK 3ajiaTe eJeKTPOMOTOpPHE CHIIE je

e(t) =Cos(mt—5—6n) mV . Ammmtyga te emc je E,,=1mV, a edektuBHa BpemHOCT

/2

E=—mV.
2

4. U3pa3u 3a CTpyjy mHpeMa HCTOM peQEepeHTHOM CMepy H pa3IMIUTUM MOYETHUM

TpeHyIMa cy i(t)=1In COS(cot + \y) =6cos (1007ct - g) A, OJTHOCHO

. 7
i) =1n Cos((otl +\|11) =6cos (1007:t1 +§j A, 3a BpeMme t, omHOCHO 1}, y cekyHiama.

W3pauyHaTi BpeMEeHCKH pa3Mak n3Mel)y moueTHUX TPeHyTaKa 3a MocMaTpaHy CTpyjy.

PEHIEBE

O3Haunmo ca At BpeMEHCKH HMHTEpBall O] IIOYETHOT TPEHYTKa BpPEeMEHa I o IMOYeTHOT
TpPEeHyTKa BpeMeHa tg. Tana je t=t +At, mna je
i=lmy cos((ot + \|/) =l cos (co(tl + At) + \y) =1, cos (cotl + (O)At +\|/)) =lm COS(cotl +\|/1) , THme



4 Kona npomeH/bUBHX CTPYja

je  owAt+y=y; uw ©=100n s1. Onasne je TpakeHa BpeMEHCKa  paslliKa

.z
At:u:u:lSmS
o) 100n

. k .
*Omite penieme MmocTaB/beHor npodiema je At =15ms+ = s=15ms+20k ms, rze je

k=0,+1%2,..., jep je COS(o)t + \l’) HNepUOIUYHA ¢dyHKIMja BpEMCHa,
2k: 2
Co{m[t + —n) + \uJ = cos((ot + \V), ca mepuojgoM T = T = 20ms. Pememe At=-5ms (3a
® ®

k =-1) je mo moyny HajMarbe O] CBUX PEIIeHha.

*5. JIBe mpocTonepuoAndHe CTPYje UMajy UCTy KPY>KHY yUECTaHOCT M IOUYETHH TPEHYTaK,
a pa3uMuuTe aMILIMTYJe U nodeTHe ¢ase. Jlokasatu 1a je 30Mp THX CTpyja IpOCTONEPHOANIHA
CTpYja MCTE KPY)KHE YYECTaHOCTH W OAPEIUTH M3pase 3a aMIUTUTYIy W TodYeTHY a3y 30mpa

TUX CTpYja.

PELIEHE

Hamnmmmo — cabupke y — KaHOHHYHOM — 00muky,  iq(t) = Iy cos(ot+y,) u
i2(t) = 12m cos(wt +y3) . 36up cTpyja je

i () +iy(t) =i(t) . (5.2)
[pernocraBuMO 11a ce Taj 30Up MOXKE HAIIMCATH Y KAHOHHYHOM 00JHKYy, i(t) =1, cos(ot + ).

[oTpeOHO je Aa oxpeAuMO KOHCTAaHTHE BeluuuHe |, M W Tako ja jemHaumHa (5.1) moctaje
uneHtuteT (BaKM 3a CBakM TpeHyTak t), umme Oucmo jgokaszamu ga je i(t) Takohe
NPOCTONEPHOINYHA CTPYja.

Jemnaumne (5.1) caga moctaje |, coS(ot +yy) + 15, cos(ot +y,) =1, cos(ot +v) .
Pa3BojeM KoCHHYCHaA 30Mpa HAa OCHOBY MIEHTHUTETA Cos(oc + B) =cosa.cosp—sinasin , nobuja
ce (|1m cosyq + o COS\VZ)COS(D'[ - (Ilm sinyy+ 1o, sin\yz)sinmt = |, COSy cosmt

—lpSinysinot . /la 6u taj u3pa3s 610 UICHTHTET, MOpa OUTH
[1m COSYq + [ oy COSY o = |, COSY 1 (5.2

|1mSin\|11+|2mS-n\|12=|mS-n\|l. (53)

W3 jennaunna (5.2) u (5.3) nobuja ce

- 12 2
Im_\/Ilm"'|2m+2|lm|2mcos(‘4/1_‘4/2)v (5.9
IIPY YeMy ce y3UMa CaMo MO3UTHBHA BPEJHOCT KBapaTHOT KopeHa jep je |, > 0. [ame je

_ lim COSyy + Iom COSY, (5.5)

cosy
I m




