LY
MUHHUCTAPCTBO ITPOCBETE, HAYKE U TEXHOJIOILKOI PA3BOJA

PEIIYBJIMKE CPEUJE

3AJEJHULIA EJIEKTPOTEXHNUUKUX LIKOJIA PEITYBJIMKE CPBUJE

CPBUWJE

ABAJAECET APYI'O PEIIYBJINYKO TAKMHNYEIHE
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

YIIYTCTBO

(OBABE3HO IMNPOYUTATHN!)
[Tutama ¥ 3aanu cy NPUIIPEMJbEHH Y CKJIaly ca HAaCTaBHUM Iporpamuma npeamera OcHoOBE
€JIEKTPOTEXHUKE.
[TpoBepa 3Hama Tpaje 120 munyra. [Ipu pagy TakMuyapu MOTy Ja KOpPHUCTE caMO NIpuOOp 3a
NUCabe U JIMYHU KAJIKYJIaTopP.
OAroBop Ha MHUTamkE, OJTHOCHO PEIICHE MMOCTaBJbEHOT 3a/1aTKa Tpeba MUcaTh YUTKO, 00aBe3HO Ha
MECTY Koje je 3a To npeasuleHo. Y ciiydajy Ja je pacrlooKUBU IMPOCTOP 3a pelIaBame 33aTKa
HEJIOBOJbaH, MOXE JIa C€ KOPHCTH MOCIIe A, Iipa3Ha cTpaHuia. [I[puToM je HeonxoJHO Ha3HAYUTH
Opoj muTama, OJHOCHO 3a/aTKa Ha KOje ce HacTaBak pemaBama ogHocu. Ha aHy mpoctopa
npeasuleHor 3a pemasame opeleHOT 3a7aTka HA3HAYUTH J1a TIOCTOjU HACTaBaK HA KPajy paja.
VY4ecHUIM TaKMAYEHa CaMOCTAITHO J1ajy OATOBOPE HAa MHUTamka U PEIIaBajy NOCTaB/bEHE 3aJaTKe.
3a Bpeme paga Mopa Ja Biaja THIIWHA. TakMU4ap KOjU HE MOIITyje oBa TmpaBwia Ouhe
TMCKBAIM()UKOBAH U yJaJbeH Ca TAKMUYCHA.
3a cBako mMUTamke M 3aJaTak Jar je Opoj OomoBa Ha HAcIOBHO] cTpaHu. Ha murama ca
IPEUIOKEHNUM OATOBOPOM 3a TOTpemIaH OATOBOp M00Hjajy ce HeratuBHU OomoBu. Hajeehnm
moryhu ykymnan 6poj 6omoBa je 100.

CABETHU

CBako nuTame 1 33/1aTak Tpeba MaXJbUBO MPOUNTATH J1a OMCTEe pasyMelH IITa ce 3aXTeBa.
YKOJIMKO HUCTE NOTIYHO CUTYPHHU KOJU OJ1 TPEUIOKEHUX O/IF0BOPA Ha IIOCTABJHEHO MUTaE Tpeda
3a0KpYKUTH, TakBa NuTama Tpeba octaBuTH 0e3 oarosopa. Tako ce He noOujajy 60/10BU “Ha
cpehy”, anu ce curypHo u3beraBajy HeraTUBHU OO/I0BH.

Hwuje myapo na ce ayro 3aap:kaBare Ha MUATambAMa U 33allMMa KOJI KOJUX, Y IaTOM TPEHYTKY, HE
MOXETe ca CUTrypHOIIhy Ja oJpeAuTe TayaH OJArOBOpP, OJHOCHO Ja carjieflaTeé pelleHme
IIOCTAaBJBEHOT 3aJaTKa. YCpEeACPeAWTe Ce Ha MUTama M 3ahaTke Koju ciene. Hakon Tora,
IPeocTalo BpeMe MOCBETUTE PEelIaBamy 3ajaTaka Koje cTe “IpecKOoumIn’.

Cpehno!

www.viser.edu.rs
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

1. Koju on monyhenux ycinoBa Tpeba aa 3am0BoJbe HaelekTpucama @1, @, u Q3 ma Ou BeKTOp
EJICKTPUYHOT T0Jba y TAYKU A MMao mpaBail ¥ cMep Kao Ha CIUIu?

a)@;>0 Q,<0 @3>0

16)0, <0 Q>0 Q3<0 6/-2

B)Q1<0 Q2<O Q3>O
Q>0 Q>0 @3>0
1) BEKTOP EJIEKTPUYHOT 110Jba y TAYKU A HE MOKE UMATH MPaBall i CMEpP Kao Ha CIHIH

try

05

2. Y kony cranHe cTpyje ca ciuke E; =36V, E, =40V, Ry = 400 Q u R, = 200 (). U3pauyHatu
oricer cTpyje g3 3a Koju ce 00a njeanHa HalloHCKa TeHepaTopa MoHallajy Kao reHepaTopH.

-] "1 1 !2
<4+«
{ +
E E E, Es
+ ]§3 + I
Rl R'_‘ R, R
2 2

VYKOIMKO YCBOJUMO CMEpOBE CTpyja Kao Ha CIMIM, CHAare Koje /dajy HJieaJHu HAIOHCKH
reneparopu ¢y Py = E1l; n Pg, = E3I,. Jla Ou ce 0BM reHepaTop IOHAIIAIM Ka0 TEHEPATOPH,
tpeba na Baxu Py, > 0 u Py, > 0. C o63upom Ha 1o na je E; > 0 u E; > 0, ycnos 3anarka he
outu ucnywen akoje [y >0ul, > 0. 2 0ona

Il = 12 +Ig3
Rlll _El _EZ +R212 = 0

_ E1+E2 —R11g3

= Rl +1;3)—E —E,+R,=0 = I,= TR, 2 6ona
L=1+1I; =% 2 6o1a

3ameHOM OpOjHUX BPEAHOCTH, M3 ycnoBa I, > 0 ce nobuja na je Iz < 190 mA, nok ce u3 ycnosa
I; > 0 ce nobuja na je I;3 > —380 mA. Jakne, —380 mA < [;3 < 190 mA. 2 6ona
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3


http://www.viser.edu.rs/

] III
www.viser.edu.rs

OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

3. 3a KOJI0 NpHKa3aHO Ha cyviM nosHaro je By = 10V, E;, =40V, E, =20V, I;s = 20 mA, Iy =
—10mA, Ry =1kQ, R, =2kQ n R, =3 k(. Cnara ornopuuka R; je Pg, = 100 mW.
W3spavynatu cTpyjy CTpYjHOT reneparopa ;.

R, R» I

A%
D El+ E, R N D Elr Er R, & ® Is E3<

_+

LY
5
—i
M

I

-~ -
N &
Iy Is

)
&

Pp, = RyZ = 13:%1 = IM=10mA n I¥ = -10mA

1 6ox 1.5 6ox 1.5 6o

[Ipsu Kupxodos 3akon 3a uop 3: I, = Iys — I3
IIpsu Kupxodos 3akon 3a uop 2: [, = I; + Iy

- Igs _Ig3 211 +Ig6 - Ig3 :Ig5_11_1g6

19 = Ips — IV — 1,6 =20mA—10mA+10mA =20 mA 2 Gona

19 =Ips —I{” — I, =20mA+10mA + 10mA = 40mA 2 Goza

4. TloBpirHa MOMPEYHOT Mpeceka MPOBOJHUKA Ba3AYIIHOT IBOXHYHOT BOAA je S, a cnernududHa
OTNOpHOCT je p. Ha jenHoM kpajy BoJI je MpUKJbYUEH Ha reHepaTop crainHor HanoHa U. 360r kBapa,
MIPOBOJIHUIIA BOJa Cy Mel)yCOOHO KpaTKO CIIOj€HH Ha HEMO3HATOM pacTojamy OJ reHeparopa. Y
[IWJbY JIOKATN3allij€ KBapa, aMIIepMETPOM YHYTpPAIIkhe OTIOPHOCTH R, M3MepeHa je jaurHa CTpyje
y Boay, /. OnpenuTn pactojame oJ1 MOYEeTKa BOJA /10 MECTa KPaTKOT CIoja.

Jaunna ctpyje y Boay je [ = (3 60ma), rne je R OTHOPHOCT jeIHOT MPOBOJHOT BOJA O]

Ra+2R

moyeTrka 10 Mecta Kpartkor cmoja. Kopucrtehu ce m3pa3zoMm 3a OTIOPHOCT TaHKOT >KMYAHOT
l . . . s U

IIPOBOJIHMKA, R = Py (3 60m1a), 3a pacTojame 10 MecTa KpaTKor croja goouja ce | = S (7 — Ry)

(2 60ma).

www.viser.edu.rs
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

5. V¥V xony ca cnuke no3naro je E = 2100V, R, =100Q, R, =200Q, C; =1uF,C,=2uF n
C3; = 500 nF. pexunauu I1; u 1, cy 3aTBOpennu, a konneHsaropu cy neonrepehenn. Hajope ce
3aTBOpH Npekuaay [1; U ycrnocTaBu ce MpBO CTAIMOHAPHO CTakbe. 3aTHM Ce€ 3aTBOPH M MPEKHUIaY
I1,, m ycmocraBu ce Apyro cramuoHapHO crame. Hajzaxm ce mpekumau [, moHoBo oTBOpH.
N3pauynatu HaroH U y cBa TpH ciry4aja.

I C

|
gy

ITo 3atBapamy npekuaaya I1;, mpoTok kpo3 koo je q. Konaensaropu cy ounu HeonrepeheHu mpe
3aTBapama MpeKuaaya, ma Cy KOHa4He onTepeheHOCTH KOHICH3aTopa jeIHaKe MPOTOKY: Q =
Q, = Q3 = q. Baxu cnexche:
F_4_@_ &_, q(1 +—+ 1)=E = q=+—— 15601
C1 C2 C3
TpaskeHH HAIOH je:

1 1

WLy (L1 &G p_
UD =24+ &=q(Z+7) = T52E = 1500V 15 Gox

' 'Cs

Kana ce orBopu u npekunau I1,, koHgaensarop C, ce UCIIPa3sHU KPO3 OTIOPHUK R,, a HAIOH TOT
KOHjIeH3aTopa najaHe Ha Hyiy. O TpeHyTKa 3aTBaparsa TOr MMPEKUaya, ma 0 yCIOCTaBJbarba
HOBOT' CTaIl[MOHAPHOT CTarba, KPO3 FeHepaTop MpoTeKHe HaenekTprucame q'. [IpoToK je ueTH Kpo3
oba konjenszaropa C; u C3, ma cy KoHauHe onTepeheHOCTH THX KOoHJeH3artopa Q1 = Q; +q' u
Q5 = Q3 + q'. 3a Koo caja Baxu:

4 4 ’ 1 1 ’ ’ ’ E
E-2-2-0 = @+9(F+5)=F = @G=0¢=¢+9=Tx 1560

€ G C3 ote
TpaxkeHu HAIOH je:
1

U =%__%_F_1400V 1.560x1

c 1.1
3 C1+C3

Kana ce mpexuaau I1, moHOBO 0TBOpH, y KOJTy ce Hehe HUILITa TPOMEHUTH, Hehe MoCTojaTu MPOTOK
Kpo3 Koo, a HaroH he ocratn U®) = U = 1400V. 3 6ona
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

6. ITorpomrau ormoproctd R = 100 ) npuxsibydern je Ha cranmau HamoH U = 100V. Ha
pacmoiaramy Cy BOJITMETap YHyTpalime oTtnopHoctd Ry, = 10 k() u ammepmerap yHyTpamime
ornopaoctd R, = 10 m(), xoju ce Be3yjy npemMa meMama 1atuM Ha ciuiu. OApeauT OTIIOPHOCT
MOTpoIIa4a MEPEeHyY MpeMa MPBOj U IPYroj ImemMu (MIPeKo KOJMYHUKA HAITOHA BOJITMETPA U jaulHe
CTpyj€ aMIiepMeTpa).

. . . U
V Koity ca pBe LIeMe, jaurHa CTpyje aMIepMerpa je [y = —zg,~ (1.5 60x), a HaroH BonTMETpa
Rp+——L

ATRYRy
RRy
. _ R+RV . . _ U1 _
je U; = WU (1.5 60m). OTOPHOCT OTIOPHHMKA MEPEHA MpemMa OBOj IIeMHU je Ry = o
R+Ry

RR

R+—: = 99.01 Q (1 60x). Y Koy ca apyre meme, HaroH BoitMeTpa je U, = U (1.5 6ox), a jaunHa
\%4

. . u . .
CTpyje ammnepmerpa je I, = P (1.5 60m). OTHOpPHOCT MOTpOIIIaYa MEPEHa MpemMa OBOj LIEMH je
A

Ry =22 =R, + R = 100.01 Q (1 60n).

2

7. 'V Koy CTajiHe CTpyje NpUKa3aHoM Ha cimum je By = E; = Eg, Iy = Iy = Ig3u Ry = R, = R =
R,. Ilpexunay I1 je 3atBopeH. Ilpu ToMe cHara uaeanHOr HalOHCKOT reHeparopa emc E, n3HocH
Pg, = =30 W. 3atum ce mnpexkupaud II orBopu. M3pauyHaTu mnpupainTaj cHare HAEaIHOT
HAIIOHCKOT reHeparopa emc E; HacTao ycien oTBapama Npekuiada.

A S
M R L UJFR R ¥ UJrR
— .—"'\,’\],"\.-—l y b > ’\f\]/\,—c y p
+ () e + () e
ZORRE O OREORAE OO
+—W AWV +—\W\ AV
Iy I
> &

[1 3arBopen: Pg, = E;1 = —=30W 2 Goma

IT orBopen: Pgy = E;(Ig1 +1;,) 2 6oma
M satsopen: Py = Ey(Iyy + Igy +1) = Py + El = Phy + E;] = Py + Py, 2 6oga

= APgy =Pgy —Pg) = —Pg, =30W 2 060ma
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

8. Ha cimmm je mpukazana mpexa 3a kojy je R = 10 (). M3paduyHaTu e€KBUBaJEHTHY OTIIOPHOCT
u3mel)y Tauaka A u B.

[ToGyhyjyhu 3anaTy Mpexy UI€aTHUM CTPYJHUM F€HEPATOPOM, CTpYje I, Be3anum usmely tayaxa

1] .
A u B, eKBUBaJICHTHA OTIIOPHOCT CE€ MOXE OJIPEAUTH Kao Ryp = %. 300r cumeTpuje, pacnoaena
)

CTpyje y Mpexu je kao Ha ciuuu (4 6ona). [To npyrom KupxodoBom 3akony, 3a KoHTypy K je
—2RI; + 2RI, = 0, omakne je I, = I3 (1.5 60x). ITo npBom KupxodoBom 3akoHy, 3a 4Bop 3 je
I + I3 =11, maje I; = 213 (1.5 6ox), nok je 3a usop A I; = 21; = 415 (1.5 6ox). Hanon usmehy

rauaka A u B je Upp = 2RI, + 2RI3 = 6RI; (1.5 60on), ma je Ryp = —22 = >R = 15 Q. (2 60na).
g

Jo pemema ce Moxe aohu u Ha cinenehn HaumH. Ca TOpHE CIMKE C€ BHIU JIa CY HA MCTOM
noteHnujany tauke 3 u 1, rauke 6, 4 u 2, a Takohe u Tauke 7 u 5. Oarosapajyhe Tauke ce Mory

. . . . R, R
KpaTKo CIOjUTH, YMMe ce 1001je Mpeka Kao Ha CIIMIM AaToj y HacTaBky. Cana je R p = Stot

E+2=3p=150
4 2 2
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

9. 3a kom0 cranmHe cTpyje ca cnuke no3Haro je By =12V, E, =10V, E, =25V, R, =2k, R; =
1kQ, Ry = 8kQ u Rg = 10 k(. U3pauynatu OTHOPHOCT Ry U CTPYjy CTpyjHOr TeHeparopa I,
Tako ja oyne I,y = 10mAuU,; =50V.

e L Rz
) W
De % o 50
ST r
4 — : /\/\/\[—uz
Iy Re
)
=

Ha ocnoBy uspaza U,; = R,1,; + E, no6uja ce I,; = 20 mA (2 6ona). 13 npeor Kupxodosor
3akoHa 3a 4yBOp 1 je I;3 = Iy + 1,7 = 30 mA (2 6oma). 3a koutypy 1 —2 —3 — 1 moxke ce
nucatu U,y — Rslp3 + R3l3 = 0, omaxue je I,3 = 10 mA (2 6oaa). Ctpyja cTpyjHOT reHeparopa
ce nobuja u3 npsor Kupxodosor 3akona 3a uBop 2: Iy = I3 + I3 = 30 mA (2 6oxa). 3a koHTYpY
3—4—-1-3 Baxu E, + E; — Ryl4; — R31;3 = 0, ma je tpaxena ormopHocT R; = 700 Q (2
6ona).

— -
10. VYkomuko Cy MO3HATH BEKTOP MarHeTHE HHAYKIMje B ¥ BEKTOp MpaBIia MPOBOJHUKA d, O3HAYUTH
CJIMKY KOja TIOKa3yje UCIIpaBaH CMEp eJIeKTpOMarHeTHe cuie F.

=}

=)

,6)

Tauan oarosop: B)  5/-2
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

11. IllecT HeOrpaHUYEHO AYTUX HMapaJICITHUX MPOBOJIHUKA pacropel)eHo je y MONpPEeYHOM MPECeKy y
TEMEHMMa MPABUIIHOT IIECTOYIJIA CTPAHUIE @, Kao Ha ciuiy. Pactojame o OWIIO KOT TeMeHa
mecroyria a0 tauke O u3Hocu a. Kpo3 npoBoHKUKE MPOTHYY CTPYje UCTe jaunHe [, TP y jeTHOM
U TPH y IPYroM cMepy. Y 3aBHUCHOCTH O] KOMOWHAIMje CMEpOBa CTPyja KpO3 MPOBOJHHUKE,

WHTCH3UTET BEKTOpAa MAarHeTHe WHAYKNHje Yy Tauku O MOXKe WMATH Pa3jINduTe BPEIHOCTH.
Onpenutu Te BPEIHOCTH.

‘:o---“---ol
a,f \\a
Jl \\

10 o0 ol

\ R4
a\\ ,iﬂ

N /

19 "a " °p

Moryhe cy camo Tpu CYIITHHCKH pa3InuuTe KOMOMHALIMje CMEpOBa CTpyja Kpo3 IPOBOJIHUKE, U
OHE Cy IIPUKAa3aHE Ha CIIULIH.

'o---g! 'o-- -] 'o4-g
a/ ‘.a a, - pa K N
Il \\ /I V \\ flt B \fl\
I® 0 @ I® 0 ®I I} 1
\\ ’-' \\ 1, \‘ O ,,
a\\ ,/a a\\ ,Ia a\\ ,Ja
18 1® a9 1O -®
B =0 30omga B=2”—°I 3 6oxa B=4”—°I 3 6oma
21ma 21a
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OCHOBE EJIEKTPOTEXHUKE, IBAJIECET JAPYI'O PETIYBJINYKO TAKMHUYEIBE, maj 2016.

12. Tlo nmpoBoguuM mmHaMa A u B, Koje cToje 1moj yriom «, nonasehu y tpenyTky t = 0 u3 Tauke
O, k134 MpaB MPOBOAHKUK CTATHOM Op3uHOM V. lllMHE M MPOBOIHHK Ce HaJla3e Y XOMOTEHOM
MarHeTHOM I10JbY UHAYKIMje B, HopManHe Ha paBaH muHa. OIpeInuTH u3pa3 3a eIeKTPOMOTOPHY
CWJIY MHIYKOBaHY y MPOBOJHUKY Y (DYHKIIMjY BPEMEHA U O3HAYUTH FH-CH CMEp Ha CITHIIH.

Jlo mpou3BoOJEHOT TpeHyTKa t mpoBoaHUK he mpehu myT x = vt, Tako na he meroBa akTHBHA
Iy>KUHA (J1e0 MPOBOJHUKA KOjU ca IIMHAMa YUHU 3aTBOPEHO CTPYJHO KOJIO) OUTH:

l=xtga =vttga. 15601+ 1.5060x1

VY npoBoaHUKY Iy’KuHE | KOju ce kpehe Op3nHOM V' y XOMOT€HOM MarHeTHOM 10Jby UHAYKIHje B
uHyKoBahe ce eJIeKTPOMOTOPHA CHIIa:

e= (ﬁxﬁ)-fz (v Bsin90°) lcos0° =vBl. 16ox+ 1601+ 1060x
Konauno,
e = v?Bttga, 1601

cMepa Kao Ha ciauiu. 2 6oxa
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