F%

MHUHHUCTAPCTBO ITPOCBETE U CIIOPTA PEIIYBJIMKE CPBUJE
3AJEIHUIA EJIEKTPOTEXHNMUYKUNX IIKOJIA PEITYBJIMKE CPBUJE

CPBUJE

ABAJECETTPERE PEINIYBJIUNYKO
TAKMHUYEIHLE

PEIIEIHA
n3
N3 EHEPI'ETCKE EJIEKTPOHUKE

34 YUCHHUKC Tpeher paspcaa CMECpa CHEPIreTUKeE

Opoj 3agaTka

YKynHo

1123456 |7]8|9]10(11|12(13|14]15 5
oJ0Ba
3 4131413344 5 g 415 5 g 4 | 100
-1 -1 -1 -
4 3 313144 3 5 5 4 3
Opoj 0oxoBa
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

YIIYTCTBO 3A PEHTABAIBE 3A/TIATAKA U IIUTAIBA

CBako nuTame U 3aJ1aTaK Tpeda NakJbHUBO MPOYNTATH U BUIETH IIITA
ce y HBEeMy TPaXu, IMa MOTOM OATOBOPUTH OHAKO KAaKO CE€ y MHUTAY,
OJTHOCHO Yy 3aJaTKy 3axTeBa. Kona pemiaBama 3amaraka, padyHame U
UpTambe Aujarpama o0aBUTH Ha 3a TO MpeABUN)EHOM MECTy. Y KOJIHKO
IpopadyH 3axTeBa BHUIIE MPOCTOPA KOPUCTHTHU MOJIEhUHY MPETXOIHOT
JUCTa ca 03HaKOM Opoja 3ajaTka Ha Koju ce oJHocu. [obujeHu pesynrar
OJIHOCHO OJITOBOP Tpeda ynucaTu Ha MECTY Koje je 3a To npeasuheHo. Koa
nuTamba ca NOHy)eHUM OJIrOBOPHUMA 3a0KPYKYj€ C€ CaMo jeJlaH OJrOBOP.

[Mutama u 3amanu ce ouewyjy 0O0JIOBUMa M MOXKETE OCBOJUTH
HajBuie 100 6010Ba.

3a cBaKko MUTamkE U 337aTaK AaT je 0poj 0070Ba Ha HACIIOBHO] CTpaHU
TecTa.

IMAZKHbA: 3a HeTauHe OJrOBOPE KOJ MUTama I CE€ 3a0KPYXKYje
OJITOBOP J00Mjajy ce HeraTUBHU MOEHM (-1 MOEH), JOK C€ KOJ OCTaMX
NUTawka He J00M]jajy HEraTUBHU MOCHH.

[TumuTe 4ynMTKO, HApOYUTO Opojke. 3a paj MOXKETe KOPUCTUTH
JMYHM KaJIKyJaTop U nmpubop 3a mucame. M3pana tecra tpaje 120 munyTa.

Tect cactasuo: ap XKapko C. Janna, qumi. uHr. npodecop Bucoke mKoie eneKTpOTeXHUKE U
pauyHapctBa y beorpany, Bumu HaydyHu capagHuk EnextporexHuukor mHctutyTa ,,Hukona Tecma® y
beorpany

www.viser.edu.rs
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EHEPT'ETCKA eaekrponnka [IBAJECETTPERE PEIIYBJIUYKO TAKMUYEISE, jyn 2017.
1. 3apaTak:

Ha cnvum je npukasaHO €eneKkTpOHCKO KOMo ca
jeAHMM  TpaH3UCTOpPOM W [[Ba  OTMOPHUKA.

BpeaHocTn enemeHata y kony cy: Re =2 kQ, hre
=100, VBe = 0,7 V, Vcc = 24 V. Y jeqHocMepHOM

pagHOM pexumy oapeavTn BpegHOCT oTnopa Rp
Tako fa oBaj nojayaBay pagu y knacu A.

+Vee

ik

—— 1+
I -
I .
77777777
IC:V—°°:£:6mA2600a
2R, 2-2
|
I, = —= =60 A
100 2 60da
\E_VBE
2
R, = =
IB
_12707_ 1gg333K0
60 LA
4 600a
8
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

www.viser.edu.rs

2. [lutame:
Ako ce pagHa Tayka  GunonapHor
TpaH3UCTOpa, BE3aHor y Crojy 3ajeaHuuKor
emutopa, kpehe oy pagHe npase Tek Kaga
ynasHum  curHan  gocturHe  ogpefeHy
no3nMTUBHY BpedHOCT, Behy of Hyne, Taga
TPaH3UCTOp paau Kao nojadasBay y Knacu:
a)A,
0) B,
B) C, -
r) AB. 4/ 1
3. 3apaTtak.
+
N
Vi N +
v,
ey
e

D,

v

Ha crnvum je npukasaHO enekTpoOHCKO KOofo ca
onepauMoHMM MoOjayaBayeM W OBe jedHake avode y
aHTUnapanenHoj Bean y noBpaTHOj crnpesn. AKo je ynasHu
HaroH V1 =5 V nunsnasum nanon V2 = 5,7 V, ogpeauTu:

a) nanasHu HanoH V2 kaga je ynasHu HanoH
Vi=-5YV,
0) nag HanoHa Ha ANPEKTHO NonapucaHoj ANOAMW.

CwmatpaTtu ga je onepauunoHm nojayasad ngeanaH v ga
ce Hanajaca 15 V.

Pememe:
MOFy ce Hanucatu cienehu n3pasu, 3aBUCHO O[]
3HaKa yjJa3HOI' HaltOHa

Vz = V1+VD,ak0V1 >0

V2=V1—VD,akoV1<O

rmaj| HaroHa Ha jquoau ouhe 5,7 =5+ Vy = V), =
0,7V 3 600a

Y U3J1a3HU HAIOH je

V,=-5V—-0,7V=-57V 3é600a

www.viser.edu.rs
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

4. Tlutamne:
MoHoasH1 MOCTHM MyHOYNpaBIibMBKU yCMepad Oaje akTUBHO-
WHOYKTUBHOM  MOTpoLlavyy jedHOCMEpPHY CTpyjy cpeawe
BpeOHOCTH Id . Komuko wu3Hocum edpekTMBHa BpeaHoCT
Han3MEeHW4YHe CTpyje KPOo3 HarmnojHe BOAOBE ycMepaya:
I
a) —&,
J2
6) Id\/E,
V3
I
B) L,
2
F) Id .
5. Ha cnvuum je nprkasaHo eneKkTpMYHO KOno ca TpaH3ncTopom Q Koju ce

NepPUOANYHO YKIby4dyje M UCKIbydyje nomohy npekngada SW. Bpewme
Tpajarba yKIbydeHor cTawa npekvgada SW jegHako je 75 Ps u Bpeme
Tpajakba WCKIbYYEHOr CTakwa TOor npekvgada msHocu 25 ps. Ha uctoj
cnvum je npukasaH n nobygHn HamoTaj peneja Ha3mMBHOr HanoHa 12 V a
nosHaTo je Aa he perne 3aTBOPUTW CBOje padHe KOHTaKkTe U Kaga ce
nobyagHu HamoTaj nobyam ca HanoHom og 10 V.

+ 24V

T

[a nv he pene Ha cnuumn 3aTBOPUTU CBOje pafHe KOHTaKTe U 3aTo?

Peweme:
PenatuBHO Bpeme BOfewa TpaH3ucTopa y ToKy jeaHe nepuoge (dakrop

ucnyHe) nsHocu 0,25 nepuoge (kag je npekngay SW otsopeH) 3 600a

Cpeamu HanoH Ha NobygHoM HamoTajy buhe
24V - 0,25 =6V <10V
v pene ce Hehe NoGyanTu 3 600a

www.viser.edu.rs
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EHEPI'ETCKA enextponunka [IBAJIECETTPERE PEIIYBJINYKO TAKMUYEIE, jyn 2017.

6. 3apaTtak:

CkuumpajTe TanacHum o6nuk n3nasHor HanoHa jegHodasHe nyHoTanacHe MOCTHE ycMepade npu
yrny perynauuje og 90° n To 3a cnyya;j:

a) akTUBHO-MHOYKTUBHOI onTepehena
©) aktmBHoOr onTepehera

a)

400

300
200

100 +

napon (V)
o
1

-300

-400 , i , i , ,
0.980 0.985 0.990 0.995 1.000

vreme (sec)

3 600a
6)

400

300 -

200

100 <--

napon (V)
o

2100 A----mmm e R . e

200 o oo SR S

1o oS O A S S

-400 . ; . . .
0.980 0.985 0.990 0.995 1.000

vreme (sec) 3 6ooa
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

7. MNutame:
+
I—I N

ud

3x400V, 50 Hz

Ha cnuum je
npukasaH TpodasHn MOCTHW NyHOYMNpaBrbMBY UCpaBibad. Micnpaseread je HanojeH
TpohasHnM cuctemMom HamoHa nuHujcke BpegHocTn 400 V n dpekseHumnje 50 Hz.
Ako je cpegha BpedHOCT manasHor HanoHa 467,65 V v npekugad 1 3aTBOpeH,

oaopeauTu:

a) yrao ynpaerbara TpodasHor MOCTHOI NMyHOYMNpPaBrbUBOr UCTIpaBbaYa, Y3
3aHemapetre yTuuaja komyTtauuje,

©0) ako y Toky paga gohe go npekuaa jeaHe dase, a CBM ynpaBbaykv UMMNycu
OCTaHy Ha CBOjUM MECTUMa, KOMMKW je N3Nas3Hu HaMoH Y Criyyajy akTMBHOT
onTtepehemsa,

BoouTtu payyHa kako ce payyHa yrao ynpaerbakba Ko MnojeanHUX UcrnpaBibadkmx

wemal
Pelwene:
a)
Ug 467,65
— -1 — -1 :300
* =08 (1,35Uu-n) €08 (1,35-400)
4 600a

6)

600

300

200 \ \
100

napon (V)

0.980 0.985 0.990 0.995 1.000
vreme (sec)

Mmnync rejta koju ogrosapa yrny perynauuje og 30° kog TpodasHor MOCTHOT
NMyHOYNpaBIbLUBON UCMpaBIbaya ogroBapa yrny perynauuje og 90° kog MoHodasHor
MOCTHOT NMyHOYMNPaBIbLUBOr MCMpaBIbaya, U cpefta BPpeAHOCT M3Ma3Hor HarnoHa
ouvhe

U; =0,45U, (1 + cos(a)) =180V
4 600a

www.viser.edu.rs
7



EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

8.

MNutamwe:

Ha cnuun je npukasaHa kackogHa Besa
founonapHor TpaH3auctopa Qnpn n MOCOET
TpaHsuctopa Qmosfet. OBaj ABOTpaH3NCTOPCKN
npekngady ce npesBoaM Yy CcTawe Bohemwa
3aTBapakem npekngavya SW1(SW2 otBopeH) ay
HEMpPOBOOHO CTake 3aTBapakbeM npekugaya
SW2(SW1 otBopeH). NapameTpu OunonapHor
TpaH3ucTopa cy: NpobOojHM HamoOH KOMeKTop-
emuTop Kag 6asa Huje cnojeHa, Vceo = 450 V,
npo6ojHN HaNoOH KONeKTop-eMUTOp Kada je 6asa
KpaTKo crnojeHa ca emutopoM, Vces = 1000 V,
HarmnoH KONEKTOp-eMUTOp 3acuheHor
TpaHauctopa Vcesay = 1,5 V. [MapameTtpu
MOSFET TpaH3ucTopa cy: npobojHu HamnoH
apejH-copc, Vbs = 100 V, otnop ApejH-copc y
YKIbY4EHOM CTaky TpaH3ucTopa Rpsen) = 10 mQ.

a) o4peauTy MakcumarHu HaroH Koju
MOXe Aa nogHece oBaj Npekmaay KombnHoBaH
of, ABa TpaH3ucTopa,,

©) ogpeaouTy Nag HanoHa Ha ONUCaHoM
ABOTPaH3UCTOPCKOM Mpeknaady ako Kpo3 hera
npotuye cTpyja og 10 A.

Pelwene:

a) MNowTo je Taga MOSFET TpaH3ucTop
HEeNpoBOAaH, MHBEP3HO je nonapucaH cnoj
Dasa-konekTop GunonapHor TpaH3ucTopa u
nogHOCUBU HanoH je Vces = 1000 V

4 600a

6)
Ves = Vigsay + Rpseon) " Ic =
1,5V+ 0,01Q-10A =1,6V
4 600a

www.viser.edu.rs

Rb
—I:I—li Qnpn

24V

) [ ] swa

+|15V Ry ||—

C) — < Qmosfet
SW2

77 T 7T T

3apaTak:

Hauptatn  ekBmBaneHtHy wemy  MOCOET
TpaH3NCTOpa 3a HauM3MEHUYHE CcurHame HUCKUX

dpekseHUuja.
D
G
+
¥ Uge Om
Ugs go UdS
S

Ca napameTtpom (o, ce npusHaje
cBux 5 noeHa, a 6e3 g, ce
npu3Hajy 4 noeHa. He ouekyje
ce npvikasvBame kanauureTa.

www.viser.edu.rs
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

10. 3apaTak:
a) MuHnMmsmpaTtu nornyky yHKumjy

F =ABC+(AB+C)=ABC-(AB+C) =
F=ABC +(AB +C), a) ABCAB+ ABCC = ABC + ABC = ABC

6)lMpukasatu peanusauujy Te norudke yHkumje

ca ABOYNa3HUM HW konuma, TO Je y CTBapu M norn4yko komno

B) Hanucatu Tabnuuy NCTUHUTOCTM Te Normyke 3 600a

dyHKUMje.

A B C F :
F
C

npusHaje ce n 6uno koja gpyra peanusauuja
aKo je NMornykM TavHa

3 600a
B)
A B C F
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1
3 600a
9
11. MNuTakrse:
Ca nopactom TemnepaType, WHBEp3Ha CTpyja
TupucTopa: To je noTnyHa aHanoruja ca UHBEP3HOM
ctpyjom PN cnoja. MowTo je Tupnctop
la) pacTte ca nopacTom Temnepatype, YyeTBOpOCHOjHa koMnoHeHTa ca 3 PN crnoja
0) naga ca nopacTtom TemnepaType, oBo TBphete Tpeba ga byae ounrnegHo.

B) He 3aBUCK O TeMnepartype.

4/-1

www.viser.edu.rs
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

12.

3apaTak:

Odat je TpodasHm MOCTHM nyHOyMNpaBIbUBKU
ucnpaeread kKoju je ontepeheH ca akTuMBHO-
WHOYKTMBHMM TepeToMm. [lpu yrny perynauuje

a1=30° wusnasHa cTpyja ucnpaerbaya W3HOCU
l41=100 A npu u3nasHoOM jeJHOCMEPHOM HaroHy
Ug1 = 367,65 V. Mpu yrny perynaunje oz = 45°
nsnasHa cTpyja ucnpasrbada usHocu lg; = 45,71 A
npu n3nasHom jenHocMepHOM HanoHy
Ud2 = 336,12 V npu gpyrom Tepery.

Cwmartpajyhu ga je nag HanoHa ucnpasrbaya 36or

KOMyTaLmje nponopuuoHanaH CTpyju ucnpasrbaya,
oapeauTu:

a) KoedwmUMjeHT naga u3nasHor HanoHa 36or
KomyTauuje, y VIA

6) NMuHMjcKy BpeaHOCT HanoHa TpodasHor cuctema
KOju Hanaja npegMeTHW MOCTHW MyHOYNpaBIbMBM
ucnpasrbau.

Pewwere:

Monasn ce op nosHaTor m3pasa 3a TpodasHu
MOCTHW NyHOYNpaBibUBU NUCNpPaBibady

U; =1,35U, cos(a)— k-1,

U 100Hja ce CUCTeM OJ1 /IBE jeJHAUMHE ca JIBE
HEIo3HaTe

367,65V = 1,35U;;, cos(30°) — k - 100A
336,12V = 1,35U};, cos(45°) — k - 45,71A

a peliema OBOT CUCTEMA jeTHAYMHA Cy
U, =400V 5 6000ea

k=1V/A 5 60doea

www.viser.edu.rs
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EHEPT'ETCKA eaekrponnka [IBAJECETTPERE PEIIYBJIUYKO TAKMUYEISE, jyn 2017.
13. 3apaTak:

Tepmndka  oTmopHocT  wm3melly  mnouuue
cunuumjyma Ha Kojoj je HanpaBrbeH TUPUCTOP U
Kyhuwrta camor TMpucTopa N3HOCK

Rinic = 0,05V—V. TepMuyka  OTMOPHOCT
Xnagwaka Ha Koju je npuyspwheHo kyhuwTe
K

npema awmbujeHty usHocn Ry, ., =05—.
Temnepatypa CUIUUMjyMCKE MOYMLE M3HOCK
&, =90°C. Axo je cHara Aucunauuje
P, =100W oppenu Temnepatypy okonuHe 9,

Pelwemne:

4, =9 -F (RTH,J—C + RTH,CfA):

=35°C
6 600osa 6
14. 3apaTak: _t . L
. a)imy—El1_ o7 | rAejeT ==
i(t) i(t) R (1 e J R\
\‘ 4 600a
N

E <::> ] -
] B

struja [A]
8
LT UL T

TupMCTOPCKO KOO ca CriKe ce Hamnaja U3 jeAHoCMepHor *
nsBopa HanoHa E = 200 V. MNoTpolway ce cactoju u3 2]
peaHe Bese otnopHocty R =1 Q v uHgyktueHocTm L = 000 oot oue ous oot o0s
10 mH. Y TpeHyTky t = 0 goBeaeH je UMnync Ha rejt e

TMpUCTOpa, [AOBOSbHE amnnuTyae W Tpajaka pda 6)y ycTarbeHOM CTaky Kpo3 TMPUCTOP
npeesege TUpUCTOp Yy cTawe Bohewa. [loyeTHa he Tehu KOHCTaHTHa CTpyja o4

BPEAHOCT CTpyje y Kony je 6una jegnaka Hynu, i(0) = 0. :E _ 200V _200A

CTpyja apxara ynotpebrbeHor Tupuctopa nsHocu Iy = R 1Q

0,1 A. ) 2 600a

a) HaupTaTu TanacHW obnyK U HanucaTu u3pas 3a CTpyjy B) MOLLTO j€ CTPYja YCNOCTABMLEHA KPO3

norpotuasa, _ ] Tpuctop Beha op cTpyje Apxaka,
0) ogpeaunTn CTpyjy KOja Teye Kpo3 TMPUCTOP Y tupuctop he 6UTM BECKOHAYHO AYro Y

yCTarbeHOM CTakby, cTatby Bohetba.
B) ogpeavTu Bpeme 3a koje he TupucTtop 6utn y ctamy
Bohehna. 2 600a

www.viser.edu.rs
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EHEPI'ETCKA enextponnka JABAJECETTPERE PENNYBJINYKO TAKMUYEIE, jyn 2017.

15. 3apaTak:
Ha cnuun je npukasaH pe3oHaHTHU
nueepTop. Aok je T1 ykrbydeH a T2 uckrbyye,
Teye cTpyja i1 u KoHaeHsaTop ce nyHu. Y T
cnepehoj nonynepuoamn ce T1 ce uckrbydyje a 1

T2 ykrbyuyje 1 Taga Tede cTpyja i2 1 npu Tome WT i
I2

ce koHaeH3aTop npasHu. [pu Tome je nHTepsan C
usmefy OKMOHWX MMMyNca Koje Ha rejToBuma Iy

Ao6ujajy Tupuctopu T1 n T2 HewTo mano sehu Lg j! TZ

o[ nonnoBnHe nepmnoae pe3oHaHTHOr Kona. E T

a) Y pesoHaHcu, kaga je |XC| = |XL| =8R,

eeKkTMBHa BPeAHOCT HarnoHa Ha
pe30HaHTHO] opekBeHLmjn nsHocn 225V a
cHara npegata notpotuady 100 KW. Konuka
je otnopHoct notpowaya R, ?

©) Konvku je nag HanoHa Ha KOHOEH3aTopy U

WHAYKTUBHOCTU MpWU 4aToj CHa3n u
pe30HaHTHOj pagHoj PEKBEHUMNU?

Pewetse:
a) Y pesoHaHcu ce noHuwTtaeajy X, u X, na
2
je otnoproct R = 22—5 =0,50625Q.
100000
4 600a
225

6) U, =U =X, ——=8-225=1800V
C Rp
4 600a
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