F%

MHUHUCTAPCTBO ITPOCBETE, HAVKE U TEXHOJIOIIKOI' PA3BOJA
PEIIYBJIMKE CPEUJE
3AJEJHUIIA EJIEKTPOTEXHUUKUX HIKOJIA PEITYBJIMKE CPBUJE

CPGBUJE

ABAJECETYHETBPTO PEIIYBJINYKO TAKMHUYEIBE

PEHIEHA
n3

OCHOBA EJEKTPOTEXHUKE

3A YUYEHUKE JIPYIT'OI' PASPEJIA
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

YIIYTCTBO
(OBABE3HO ITPOYUTATN!)

[Mutama u 33721 Cy NPUIIPEMIBCHH Y CKJIaly Ca HACTABHUM IporpaMuma npeamera OcHOBE
eNIEKTPOTEXHUKE.

[IpoBepa 3Hama Tpaje 120 munyrta. [Ipu pagy TakMuuapu MOry Jia KOPUCTE caMo Mproop 3a
MHCAbE U JINYHU KAJIKYJIaTop.

OXroBop Ha MUTaKkE, OJTHOCHO PEIICHE MOCTABILEHOT 3a/1aTKa Tpeda MUcaT YUTKO, 00aBE3HO
Ha MECTY Koje je 3a To npeaBuljeHo. Y ciydajy J1a je pachoIoKUBH IPOCTOP 3a pellaBame 3a71aTka
HEJIOBOJbAH, MOXKE JIa CE KOPUCTHU MOCIIE/Iba, Ipa3Ha cTpanuna. [IpuTom je HeOnXoHO HA3HAYMTH
Opoj muTama, OJHOCHO 3aJaTka Ha KOje Ce HacTaBak pelraBama ofHocH. Ha aHy mpocrtopa
npeaBUleHOT 3a pemasame opel)eHoTr 3ajaTka Ha3HAYNTH J1a TIOCTOjU HacTaBak Ha Kpajy paja.

VYuecHUIIM TaKMU4YEHha CaMOCTAIHO Jajy OATOBOpE Ha NMHTama W PEIIaBajy MOCTaB/bEHE
3ajgaTke. 3a BpeMe paja Mopa Jia Biaja THIIMHA. TakMU4Yap KOjH HE IMOIITYje OBa MpaBmiia Ouhe
IMCKBATU(UKOBAH H yJaJbeH ca TAKMUYCHA.

3a cBako MuTamke W 3ajJarak aar je Opoj OomoBa Ha HACIOBHOj crpanW. Ha mutama ca
NPEAJIOKEHUM OJrOBOPOM 3a MOTpEIlaH OJAroBOp N00Mjajy ce HEraTHBHH OOIOBH. YKOJIHKO

TaKMUYap U30CTaBU JEIUHHILY y pe3ynTary, oxy3uma ce 1 6oa. Hajsehu moryhu ykynan 6poj 6omoBa
je 100.

CABETHU

CBako nuTame U 3a7aTak Tpeda NakJbUBO MPOYUTATH J1a OUCTE pa3yMellu IIITa Ce 3aXTeBa.

VYKOJIMKO HUCTE MOTITYHO CHUTYPHH KOjU OJ] PEIJIOKEHNUX OATOBOPA HA IMIOCTABJHEHO MUTAHE
Tpeba 3a0KpYKUTH, TAaKBa NMUTamba Tpeda ocTaBUTH Oe3 oarosopa. Tako ce He 10O6Mjajy 0010BH “Ha
cpehy”, anu ce curypHo n3beraBajy HeraTUBHU OOJIOBH.

Huje mynpo na ce ayro 3ajipkaBaTe Ha MUTalkbUMa U 3a/1allUMa KO KOJUX, Y 1IaTOM TPEHYTKY,
HE MOXETe ca CUTypHOIINy Ja OApeAuTe TadaH OJrOBOp, OJHOCHO Jla carjiefaTe pelieme
MIOCTaBJBEHOT 3a/1aTKa. Y Cpe/ICpeaANTE ce Ha NMUTama U 3aJaTke kKoju ciene. HakoH Tora, mpeocrasno
BpeMe MOCBETUTE pelllaBamby 3a7aTaka Koje cTe “IpecKOYmIn .

Cpehno!
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

1. KoMIUTeKCHH MpEACTaBHHUK mpocTonepuoaudne crpyje i;(t) je I; = (2+j) A. Komuku je
KOMIUTEKCHH IIPEICTaBHUK CTPYje i, (t) = i1 (t — E), rae je T nepuox?

1 (t) = Lymsin(wt + ;)

i,(t) =1, (t - 2) = Iy, Sin (w (t - g) + 1/;1)

= I Sin(wt — w% + )

_ 2n T
= [psin(wt + P, — TZ)

= I psin(wt + P — g) 4 6ona

L = Le!Y1 D= e/¥1e772 260

R
J2 2 6ona

=(2+)) <cos (— g) + jsin (— %)) A
=Q2+)NENA
=(1—-j2)A 26ona

= !13_

www.viser.edu.rs
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

2. IIpocTo KOO TMPOCTONEPUOAWYHE CTpyje, NMPHUKA3aHO Ha CIMILHU, CACTOjU C€ O] HICATHOT
HAIMOHCKOT TeHepaTopa U JBa NacHBHA MpujeMHHUKa. Jla 1 32 KONHMYHUK e(PeKTUBHUX BPEAHOCTH

.U
HanoHa U u elnekTpoMoTOpHE cujie E MOoke BaXXUTH 1 j€ e 1?

OxaroBop 00pa3NOKUTH WIH MOTKPETUTH HYMEPUUKUM IIPUMEPOM.

U _ |zl .
Komnunuk — = —=—— moske 6utr Behu o1 1 ako Cy IpHjeMHUIM CYIIPOTHUX KapakTepa.
E  |Z1+Z;]
. _ . . LUz
Kao npumep, axo je Z; = (100 +j100) Q,aZ, = —j100 Q, tamaje = = —— = V2 > 1.
- E  |Z1+Z,|
7 6onoBa

3. Cpenma BpeqHoCT Ham3MeHH4He ctpyje i(t) = I, sin(wt + Y) [A] ce u3pauyHaBa Kao:

a) Iy = %Im
V2

0) Iy, = ?Im

B) I, = EIm

nil, ==, 4/-1

n) g = mlm
b) Iy,

www.viser.edu.rs
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

4. Y xoiy HAU3MEHHUYHE CTPYyje, HATIOH Ha KpajeBuMa oTropHocTH je u(t) = 50v2 sin(wt) [V]. Ako

aMIiepMeTap NpPHUK/bYYeH HAa Pel ca JaTHM OTIOPHHKOM IOKasyje cTpyjy V2 A, oapemutu
OTIOPHOCT OTIIOPHHKA.

a) R =250
6)R=25vV20Q 4/-1
B)R =500

r)R =50v/2Q

1) R =1000Q

h) R = 100V2 Q

OnaroBop 0Opa3IOKHUTH.

50V

= = 252 Q.

. . . U
Amnepmerap nokasyje eeKTUBHY BPpeTHOCT CTpYje, na je R = T =

2

5. Anvurancka mnpujemHuka je Y = 100(), a xongykranca G = 80 (). Ogmpenutu meEroBy
cycuenrascy, B.

Cycruentanca nmpujeMHUKa je:

B=4+VY2—-G2=4+60Q. 5 06on0Ba

6. KaneMm je mpukipy4eH Ha WIACATHU HAIIOHCKU IeHepaTop MPOCTONEPHOAMYHOr HamoHa. AKO je
TPEHyTHa CHara Kajiema HeraTMBHa, KaJleM:

a) MpUMa €HEePrujy oj] reHepaTopa

‘ 0) Bpaha eneprujy reaepatopy  3/-1

B) MpuMa WM Bpaha eHeprujy reHepaTopy y 3aBUCHOCTH OJ] MHIYKTUBHOCTH

www.viser.edu.rs
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

7. 'Y Mpexu IpOCTONEPHOAMYHE CTpyje ca ciuke je Ip=—jA n R =wic = 10 Q. Hanpraru

TeBeHeHOB reHepaTop 3a OBY MPEXKY U M3padyHATH HETroBE MapaMeTpe.

ANNN\N——o0 1

CD - ==cC
Ig

o2

Koo 3a ogpehuBame Z; je nato Ha cauum: 1 607

R
_E’\/\/\/—"—O 1
—_—c ——cC
02
1 1
R—Jj=A (=)
Zr =7y, =—L 0 - 2 j6)n
R=Jac T ac
1 6on 1.5 6onoBa 1 6on

Kopumihemem oOpacuia 3a CTpyjHU pa3fieIHUK, MOXKE ce opeuTH Exr:

—j L
1 Joc

Er=Up=—jrmasaly=(4+j2)V.
“Jwc Jac
1 6ox 1.5 6oxoBa 1 6o

TeBeHeHOB reHepaTop 3a OBy MpEXKY je IpUKa3aH Ha ciauuu: 2 6o1a

Zy

1
, , o) |

5D

02
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

8. Y neny xosa nmpocTonepruoandHe CTpyje Ha cimiM nmo3Haro je C; = 3 nF, C, = 6 nF, C3 = 2 nF,
C,=12nF u U = 220 V. Onpenutn ehekTuBHY BpeTHOCT HarloHA Uz,.

o T T o * U=U,,
+ +4

-

R Cz R Coza
C
Y IL T Y ! T
I

Tpancdurypanmjom Ttpoyrina kamamutuBHocTH (7 —C, —C3 'y 3Be3oy U JI0OAaBambEM
KamauutuBHOCTH €, 00Uja ce KoJo ca ciuke y kome je Ci3 = 6 nF u Cy34 = 6 nF.

1 1

__ZZ  __ Jwt jwes  _ _ 1 _
ATETE o ac wes 190
. C23C.
Cmnano, Cp3 = 12 nF. Onamne je Coz4 = - 23+g =6nF. 26oma+16ox
23 4
. . u
Kako je Ci3 = Cy34, T0je U3y = Uj3 = > 3 6oma
| Haumn:
. u R U( 2R UR-jwL
Cana je: Uss 2 R+ijg 2 (R+ij 2 R+jwl’
2 6ona 2 6ona
. U|R-jwL U
a TpakeHa e(peKTUBHA BpeAHOCT je: Uz, = P |R+j,wL| == 110V. 2 06ona

Il Haumm:

3ajaTtak ce MOXKE PEIIUTH U IpTambeM (a3opcKor aujarpaMa HaroHa 3a 3amgaTo koo (3 601a).
Harnon U, 4 hasuo npenrmaun Hanony Uy, 3a /2, nnipu tome je |Ury + Uy | = U, 1. U, + UZ, =
U?. Tlouetax (azopa Harona kanema U, , 1 mouerak pasopa Harona Us, ce Halmase Ha MOMYKPYTy
Haja ¢azopoM HamoHa U kao mpeunukoM. [lyxwuna ¢aszopa Uz, jenHaxa je MOTYNPEYHHKY TOT

kpyra Uz, = 7 = 110V (3 6oza).
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

. R .
9. 3a K010 Hau3MEHUYHE CTpYyjJ€ Ha CJIIMIU OAPCAUTHU X_ IIPpU KOME J€ OAHOC aKTHUBHC U PCAKTHBHEC
L

cHare koja P: Q = 3: 4.

R
"V
1
X
'SR
+ U
P __ Ulcosp __
2= Ulsing ctggp 16on+ 106070
3 . 4
Haxue, ctgep = o naje tgp = e 1 6ox
. RX? . R%x; .
Kako je Z, = R2+§(f RZAX? = R, + jX. , MOXeE CE€ OOPEINUTH:
2 bona
R2X],
_ Xe _ R2+Xx% _ R
tgp = R = RZ X, 1 6ox+16ox+ 1060x
R2+x%

R 4
Konauno, — =-. 106ox1
X1 3
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

10. 3a Mpexy mpocTOoNepruoMIHe CTPYje ca cluKe mo3Hato je Ry = 6 Q, L; = 4 mH, C; = 200 pF,
R, =10Q, L, =4/3mH, G; =50mS, aktuBHa cHara mpBor mnpujemMHuka P; = 150 W,
aKTHBHA cHara japyror npujemHuka P, = 40 W u peaktuBHa cHara Tpeher npujeMHuKa Q3 =
—40 VA,.. U3pauynaru:

a) npuBuany (S,3), aktuBHY (P,3) U peakTuBHY cHary (Q,3) mapaineinHe Bese apyror u tpeher
MIPHjEMHHKA,

0) peakTUBHY CHary Apyror npujeMauka (Q,),

B) KPYXKHY Y4€CTaHOCT (.

”””” mpyrn
IPHjEMHHK
oA 2Rl
npBH I
5 TPHjEMHHK G, B
________________________________
L
Tpehu
[PHJEMHHK

a) W3 akTuBHE cHare Apyror HpI/IjCMHI/IKa MOXKE€ CC U3padyHaTU C(beKTI/IBHa BpCOHOCT HAIlOHA
U .
23

2
P,="3 = U, =,PR, =20V 1601+ 160n

Ry

EdexTnBHa BpeHOCT CTpyje MPBOT MpUjeMHUKA je I, = :—1 = 5A (1 6opn). [IpuBuaHa cHara
1

napaJiesine Be3e JApyror u Tpeher npujeMHuka je S,3 = U,3l, = 100 VA (1 6oxn).

Takobe, 3a mapanenny Be3y Apyror u Tpeher npujeMHUKa BaXH Ja je:

S}, =Ph+Q% = Qu=1Sk— P43 =180VA,, 16on+160n

rneje Pp3 =P, + P3 =P, + GU% =40 W +20W =60 W. 1601+ 1601

0) PeakTuBHA cHara Apyror NpujeMHUKA je:

Q2 = Q23 — Q3 = (£80 — (—40))VA, = (£80 + 40)VA, 16ox+ 160z

Kako je npyru npujeMHHK NPEeTeXHO UHIYKTHUBAH, 3aKJbydyje ce 1a je @, = 120 VA,. 2 6oxa

B) U3 Q, = —B,UZ%; (1 601) n06Hja ce cycuenTanca Apyror NpujeMHuKa: B, = —5—22 =-03S$
23
= 2500 s~ (1 Gon).

1 1

(1 6on), a ogatne KpykHa y4ecTaHocT: B, = —— = w=-—
(L)LZ BZLZ
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

11. V kony npocTonepuoanudHe CTpYje MPUKa3aHOM Ha CJIMIM MO3HATO je Ry = Ry, = R3 = X =

X, = X13/2. llpramem ¢da3opckor aumjarpama oIpeIuTH 3a Koju yrao HarnoH Uyg
Ipeaadn/KacHy y OJJHOCY Ha HarnoH U.

[1 ‘XrCI RI gﬁ;ﬁ\\
/ N Unm
N
{1 L2 J/ Y bo
> 7
-_[g l} U / -
\ 4 “AB e
Ur=Up, I
Cl ._m“___a /s
- U,.=U
+ U =R =

[IpernocraBumo 1a je crpyja I; no ¢aznoj ocu. 3uajyhu mel)ycoGHM pa3Hu cTaB cTpyje U HaroHa
Ha KOHJIEH3aTOPY, OTHOCHO Ha OTIOPHHUKY, oapelyje ce HanoH U, (2 601a). Kako je penna Besa
R, u X}, nmniejanca MHIYKTUBHOT KapakTepa, cTpyja I, he y onHocy Ha Hanon Uyp KacHUTH 32
m/4 M UMaTH UCTH MOAYO Kao | cTpyja I; (jep Cy CBe OTIOPHOCTH Yy HapajeIHUM IpaHama
jennake) (2 Gona). Yikynua crpyja I jennaka je 36upy crpyja I; u I, u men Moxayo je V2 myra
Behu ox moayna crpyje Iy, oqHocHo I, (1 60ox). Hanon Ha X3y ogHocy Ha ctpyjy I npeamaun
3a 7/2 1 1o Moyiy je 2v/2 myra Behn o/ HallOHA Ha HOjeMHIM eIeMEHTHIMA TIapaJIe/iHe Be3e
(2 6011a). Hamon Ha R je y hasu ca ctpyjom I 1 o Moayiy je v/2 myra sehiu o Mojty/1a HaroHa
Ha [10jeIMHUM eJIEMEHTHMa IapasenHe Bese (2 6ona). Ykynat HanoH U jenHak je 30upy HaroHa
Uyp, Up3 1 Ugps. OBaj HanoH ce npoctope 1o ¢a3Hoj ocu (2 6oaa). 3akipyuyje ce na HaroH Uyp
KacHHM 3a 17 /4 y ogHocy Ha HaroH U (1 6on).
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OCHOBE EJIEKTPOTEXHUKE, IBAJJECETUYETBPTO PEIIYBJINYKO TAKMUYEIE, jyn 2018.

12. Oppenutu HajBehy cTpyjy y koay peane RLC Bese, ako je mo3Hato U = 200V, R =20Q,L =
250 mH u C = 256 uF. I1pu x0joj Kpy>KHO] YIECTaHOCTH C€ jaBJba Ta CTpyja?

Crpyja je y Koy HajBeha Ka/ia je KoJIo y Pe30HAHCH U U3HOCH:

[ = % —10A4. 3.560108a

Pe3onanTHa ydyecTaHOCT je:

1

1 -1
m-lZSs . 3.5 0om0Ba

Wy =

www.viser.edu.rs
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