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EHEPI'ETCKA ejiekTpOHHKA CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011

YIIYTCTBO 3A PEIHTABAIBE 3A/TIATAKA U IIUTAIBA

CBako nuTame U 3agaTak Tpeda MaXJbHUBO MPOYUTATH U BUACTU
ITa CE Y ’eMY TPaK, I1a MOTOM OATOBOPUTH OHAKO KAKO CE€ y MUTAY,
OJTHOCHO Yy 3ajaTKy 3axTeBa. Koja pemaBama 3ajaraka, payyHame U
UpTame Aujarpama o0aBUTH Ha 3a TO NpPeaBUNEHOM MecTy. YKOJHUKO
IpopadyH 3axTeBa BHUIIE MPOCTOPA KOPUCTHTU MOJIEhUHY MPETXOIHOT
JUCTa ca 03HaKOM Opoja 3ajaTka Ha KOju ce oJHocu. [JoOujenu pe3ynrar
OJIHOCHO OATOBOp Tpeba ymucaTu Ha MECTy KOje€ je 3a TO IpeaBul)eHo.
Kon nurama ca moHyheHUM OJroBoprMa 3a0KpyXKyje c€ caMo jedaH
OJITOBOD.

[lutama u 3amanu ce ouewyjy 00J0BUMa U MOXKETE OCBOJUTH
HajBuiie 100 6010Ba.

3a cBako MUTame W 3ajaTak JaT je Opoj 0o0Ba Ha HACIOBHO]
CTpaHU TeCTa.

ITAKHbA: 3a HeTauHe OJTOBOpPE KOJ MHUTama TIIE CE 3a0KPYXKYje
OJITOBOP J00M]jajy ce HeraTuBHU moeHu (-1 MoeH), JOK ce KOJI OCTaIuX
NUTawka He J00M]jajy HEraTUBHU MIOCHH.

[MummTe 4KMTKO, HApO4YUTO Opojke. 3a pajg MOXKETe KOPUCTUTHU
JUYHM KaJKynarop W npubop 3a nucame. M3paga tecta tpaje 120
MUHYTA.

Tect cactasmo: ap Kapko C. Janna, aumur. uHr. nmpogecop Bucoke mkone eneKTpoTeXHUKE U
pauyHapctBa y beorpany, HayuHu capagHuk EnexTporexHuukor HMHCTHTyTa ,,Huxoma Tecma® y
Beorpany
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EHEPI'ETCKA ejiekTpOHHKA CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011

1. Baparak:

Ha cnvum je npukasaHO nNpoCTO €eneKTPOHCKO KOMo ca R
Onoaom, TPaH3UCTOPOM M ABa OTnopHuka. lNag HanoHa Ha \ 4 D ¢
avoam kaga Boau u3Hocu Vp = 1,7 V, nag HanoHa Ha
€MWUTOPCKOM Crojy TpaH3ucTopa koju nposoan Vge = 0,7 V,
otnop Be3aH m3amehy 6ase n emutopa je R, = 1 kQ u

konektopcku otnop je R, = 10 Q. CkvumpaTtu 3aBUCHOCT 4( Q
n3nasHe CTpyje o4 NMPUKIbYYEHOr HaroHa (BONT-aMMepcKy
KapaKTepuCTuKy).

Ry

»
»

24V U

MpakTn4yHo je pey o pegHoj Bean anoge D n 6asHo-emutopckor PN cnoja TpaH3nucTopa;
OpYrMM pevvMa, JOK Teye CTpyja HamnoH je NpubnmxHO KOHCTaHTaH v jegHak 2,4 V.

Pelwetba ce npusHajy 6e3 063vpa Ha To a MU je ancuucHa oca HanoHcka Unm CTpyjHa.
JOBOMbHO je HasHauWMTW Tauyky MOCME Koje Ce MMa KOHCTaHTHa BpPedHOCT HaroHa,
HE3aBWCHO Of CTpyje, a Npe Koje NpakTUYHO HeEMa ToKa CTPYje KpOo3 NpukasaHo Komo.

4 6opa

2. 3apaTtak:
P Lopt

o Y

Ha cnuuu je npukasaH OUPEKTHW jeQHOCMEepHU npeTBapady ca akKTUBHO-
WHOYKTUBHUM onTepehewem. Tpajakbe wumnynca (ykibydyeHor crama
npekmgadya P koje ce nepuoauYHO MOHaBrba) U3HocU t,, = 50 ys
dpekBeHuUuja paga npekvaada P nsHocu f = 10 kHz, ogHocHo ogrosapajyha
nepuoga npeknaawa usHocu T = 100 us. BpegHocT jeaHOCMepHOr HanoHa
Hanajawa je E = 100 V. Konuka je cpegha BpeAHOCT HamnoHa onTepehemsa,
Yy yCTarbeHOM pagHOM CTakby, NpU HENPEKUAHOj CTPYju Kpo3 onTepehene?

Ropt

| S|

U=E-t,-f=100V-50 zs-10 kHz 5 6ona
U =50V
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EHEPTETCKA ejieKTpoHHKA

3.

3aparak.

Ha cnuuwm je npnkasaHo enekTpoHCKO KOMo ca 2U, R

www.viser.edu.rs

CEJAMHAECTO PENNYBJIMYKO TAKMUYEE, jyn 2011.

2R
— T

onepauuoHum nojavasavemMm. OgpeauT konmka 4 — —— |
je BpeOHoCT uanasHor HanoHa U,? Cmatpatu aa

U,
je onepauunoHu nNojayaBady vgeanaH v ga ce —
Hanaja ca +15 V. HanoH U, je jegHak +5 V. +

777777 U
MowTo je 3aTBOpeHa HeraTMBHa noBpaTHa cnpera, noTeHuumjanu uHBepTyjyher u
HenHBepTYyjyher ynasa onepauuoHor nojavyaeaya buhe jegHaku.
I, 2R
2U R
+
W
777777 U
CTpyja o3HaueHa ca |; buhe ogpeheHa n3pasom
==Y Uy
! R R
OHpa ce n3nasHu HanoH MoXe oapeauTn Kao 5 6ona
U
U,=U,——12R=-U,=-5V.
R
4. 3apaTtak:

VP

400.00

CKVILJ,I/IpajTe TanacHu obnMK N3nasHor HaroHa je,qucba3He nyHOTanacHe MOCTHE ycMepade rnpu

yrny perynauuje og 45° n To 3a cnyya;:

a) aKTMBHO-MHAYKTUBHOT onTepehera
6) akTMBHOr onTepehera

a) 4 6oga 6) 4 6oaa
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-400.00

80.00

85.00 90.00 95.00 100.00 400,00
T

ime (ms) 80.00 85.00 9000
Time (ms)

6opoBa

95.00 100.00|
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EHEPI'ETCKA ejiekTpOHHKA CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011

T/T/At T/T/e V,

Ha cnuvum je npukasaHa TpodhasHa MOCTHa ycmepaya ca tupuctopuma. HAYKTMBHOCT Ly je
Beoma Benvka. EdekTvBHa BpeaHOCT nMHMjCKOr ynasHor HanoHa usHocu 380 V. lMpu yrny
ynpaerbarwa a = 60° 1 npm oTBOpeHoOM npekugady P ogpeanTu:

5. 3apaTak.

Ly P

3XU|

a) cpeaby BpeOHOCT YCMEPEHOT HarnoHa Ha usnasy ycmepaua,
6) cpeatby BpeQHOCT CTPYje Kpo3 OTMOPHUMK aKo je OTNOPHOCT noTpowada Ry= 10 Q.

Ako ce npekvgad P 3aTBOpU, O4pPEaNTH:

B) Cpeary BPEAHOCT YCMEPEHOr HanoHa Ha u3nasy ycmepaua,
r) cpeaky BPeOHOCT CTPyje Kpo3 OTMOPHMK ako je OTNOopHOCT noTpowaya Ry= 10 Q.

a) cpefha BpeAHOCT U3nasHor HanoHa TpodasHe 6) cpera BpegHoCT cTpyje buhe
MOCTHe ycMmepade, Npu akTUBHO-UHAYKTUBHOM ]
5 |, =—9% =2566A
ontepehemy, usHocn U, = ——U, - cos(x) Ry
T
32
U, =——380V - cos(60°)
T
U, =256,6V , 3 60opna
B) cpefh-a BPeAHOCT M3Ma3Hor HarnoHa TpodpasHe r) 1 cpeara BPeOHOCT cTpyje buhe

MOCTHe ycMepauye, Npy akTuBHOM onTepehewy,  ucTa, camo he 6e3 MHOYKTUBHOCTM
6ynyhv pa je yrao perynauuje Mawu Unv jegHak — TaracHu obnuvk cTpyje npaTutm

60°, n3Hocu Takohe TanacHu obnuK nanasHor HanoHa
=2 U
Uy =256V, I, = =% = 25,66A
3 6o0aa Ry
2 6opa

10
6opoBa
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EHEPI'ETCKA ejiekTpOHHKA CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011

6. 3apaTtak: +V,
Ha cnuuwm je npnkasaHo enekTpoHCKO KOMo ca -1
jeAHUM TPaH3UCTOPOM U TPU OTMOPHMKA.
BpegHocTtu enemeHata y kony cy: R, = 100 kQ,

R.=2kQ, Rs=1kQ, hg =100, Vge =0,7 V, H Re
Vcee =24 V. Y jedHOCMEPHOM pagHOM pexXunumy
oapeanTu: Ro

a) HanoH U n cTpyjy | TpaH3ncTopa Q,

6) cHary ocnobofeHy Ha TpaH3ncTopy, P,

Q
777777
+VCC
Mo apyrom KupxodoBOM 3akOHY MOXe ce nucaTtu
haje
RI, +Vg +R 1, +R.1, =V, u v
I, = (hFE +1)|b. Os.pe je CTpyjHO Nojayarse R
[OBObHO BENWKO [la Ce MOXe cMaTpaTu Aa cy
CTpyja KOneKTopa u cTpyja eMntopa jeaHake. Ry
Pellewem HanmcaHnx jegHaumHe no cTpyju 6ase,
nobwvja ce pa je <|—
— Vcc _VBE °
g Rb+hFE(Re+RC), Q
OAHOCHO Aa je Vee + le
24-0.7
=——————<=058,25
> ~100+100(L+ 2) HA Re
a)l.=1,-hgz =5825mA=1,
U, =Vee -1, (R, +R.)=6,252V
3 6opa
6) P.=1.U,=38mW 6

3 6ona 6op0Ba
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EHEPT'ETCKA esieKTpoOHHKA CEJAMHAECTO PENNYBJINYKO TAKMHUYEIBE, jyu 2011

7. MMutame:
Ha cnvum je npukasaH TanacHu o6nuk
u3nasHor HaroHa TogasHOr  MOCTHOr
nyHOynpaBrbUBOr ucnpaerbada. LyxuHa 500
BPEMEHCKOI MHTEepBarna Koju je npukasaH
Ha ancumcHoj ocn wmsHocu 20 ms. Yrao
perynauuje TUpUCTOpa Y WCNpPaBIibadkoMm
MOCTY je:

550

450

400

napon [V]

350

a) 0 cTeneHu 300
6) 30 cTeneHu
B) 60 cTteneHun

r) 90 cTeneHun 0.980 0985 0990 0995 1.000
X axis title

250

6) 30 cTeneHu 4/-1 6op

8. TluTtame:
Mpo6ojHKN HaMoH M3MeRy KonekTopa 1 emutTopa GunonapHor TpaHaucTopa je
a) Behw, ako 6asa 1 eMUTOP HUCY KPATKO CrOjeH!,
6) manu, ako cy 6asa u eMnTop KpaTKO CrojeHM,
B) He 3aBuCM Of Tora ga nu cy 6asa u eMuTop CnojeHu,
r) sehu, ako 6a3a n eM1Top jecy KpaTKo CrojeHn 4/-1 6op

r) Behwu, ako 6asa n eM1Top jecy KpaTKo CrojeHu

9. 3apatak.

a) MuHuMusmpaTun nornyuky yHKuunjy

F =ABC +(AB+C),

6)Npukasatu peanusauujy Te normdke yHkumje
ca asoynasHum HW konunma,

B) Hanucatu tabnuuy UCTUHUTOCTK Te nornyke
dyHKUMje.

F = ABC + (AB+C) = ABC - (AB +C) = B)
a) ABCAB + ABCC = ABC + ABC = ABC -4 60Aa

TO je y cTBapu W norn4vko kono

6) 4 6oga

A
B

F
C

npusHaje ce 1 6UnNo koja Apyra peanusauuja ako je
NOrNYKMN Ta4yHa

R Rk RlO|lOOlO|>
Rl Rr|lo|lo|r|kr|lo|lo|lm
R O|R|O|R|OlR[OlO
R|lO|o|lo|o|ojo|lo|m

12
6opoBa

4 6opa
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10. 3aparak:
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R

Rq

Cq

L
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CEJAMHAECTO PENNYBJIMYKO TAKMUYEE, jyn 2011.

Ha cnvum je mpukasaHa wema npuKkibyderwa OTMopHMKa oTnopHoctM R = 10 Q Ha um3Bop
HanaMeHMn4YHor HanoHa edekTnBHe BpeaHoctn U = 220 V npeko Tupuctopa. EnekTpmyHo kono

CacTaBIbEHO O[] OTNOPHUKA Rd N KOHAEeH3aTopa Cd [oBOAM [0 narbeka Tupuctopa nocne 45
CTeneHn o TPEeHyTKa nponacka TPeHYTHe BPeAHOCTY HaMoHa Kpo3 HYNTY BPELAHOCT.

a) Konuka ce cHara gucmnupa Ha OTNOPHUKY?

6) Konuka je edbekTiBHa BpeQHOCT HaMOHa Ha OTMOPHWKY?

B) [la nu je HaNOH Ha OTNOPHUKY jeAHOCMepaH nyncupajyhm unn HamameHm4aH?

a) Kag je nosHat yrao perynauuwje, Tpeba oagpeautn 6) U«
e eKTMBHY BPeOHOCT HanoHa Ha OTMOPHOM MoTpoLuady,

npema dopmynu

U = wmte -

, Sin(2a)
5 —)

=148,33V
4 6opa

B) HanoH Ha OTMNOPHMUKY
je nyncupajyhm

O[HOCHO Ueﬂ =148,33V, 1 OHAa je cHara jeaHocmepaH.
, 4 6opa
P~ 200w 46 L2
p= = oAa 6onoBa
11. MuTame:
Ca nopactom TemnepaType, MHBEpP3Ha CTpyja TupucTopa:
a) pacTte ca nopactom TemnepaTtype,
6) naga ca nopacTtoM TemnepaType,
B) He 3aBuCUK oAl TemnepaType.
a) pacTe ca nopacTom Temneparype 4/-1 6op
To je notnyHa aHanoruja ca nHBep3HoM cTpyjoM PN cnoja. NowTo je TupncTop
yeTBOpocojHa komnoHeHTa ca 3 PN cnoja oBo TBphene Tpeba ga byge umrnegHo.
12. MuTame:
TpodasHM MOCTHM NyHOYMNpaBSbMBM yCMepay Adaje noTpowlady jegHOCMEPHY CTpyjy
cpeAt-e BpeaHoCTH |, . Komuko usHocu edekTnBHa BPEAHOCT HaM3MeHWYHe CTpyje
KpO3 HarnojHe BOAOBE ycMepaya:
a) ld,
V3
6) Id \/E,
V3
B) Iy
3 4/-1 6op
n lav2, 6) lav2,
3 V3
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EHEPI'ETCKA ejiekTpOHHKA CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011

13. 3aparak:

Hauptatn ekBuBaneHTHy wemy MOCOET TpaH3uMcTOpa 3a Hau3MEHWYHE CUrHame HUCKUX

dbpekBeHLMja.

G + +D

Ugsgm
Ugs go UdS
S
Ca napameTpom g, ce npuaHaje cBux 5 noeHa, a 6e3 g, ce npusHajy 4 noeHa. He|2
o4eKyje ce npukasuBame kanauuTeTa. 6opnoBa
14. 3aparak:

Oppepntu ctpmuHy ET TpaH3aucTopa uuja je npeHoCcHa KapakTepucTuKa npukasaHa Ha cnuuu.
CTpMmuHa je rnatka KpvBa KOja je oBoe camo MpubnwKHO MNpeAcTaBibeHa Kao U3NoMIbeHa
nVHWja, pagn nakwer padyHa.

Ir (MA)

Ugs (V) 4 -3 -2 -1

Ha npunoxeHom gujarpamy Ymtamo cnegehe tayke:

2mA&-2V,
6mMA&-1V,
n oHaa he 6utun
AID 4mA
I AUy, IV WV

MpusHajy ce n npubnwkHo JoOuvjeHe Apyrayuje BpedHOCTM CTPMWHE, CaMO ako je 6oposa
NPUHUMN M3padvyHaBaka JOBOSbHO jaCHO Ha3Ha4eH.
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EHEPT'ETCKA esieKTpoOHHKA CEJAMHAECTO PEIIYBJIMUKO TAKMHUYEIBE, jyn 2011
15. TMutame:

min

A B

S3 { S4

Ha ropwo0j cnuumn je npukasaH MoHOda3Hu
HanoHCKM WHBEPTOp ca npekuaadvMa Koju MMajy napanenHo BesaHe noBpaTHe Auofe.
Mpekupayum cy Tako ynpaerbaHu aa ce unsmehy tayaka A n B reHepuiie TanacHyn o6nuk HanoHa
npvKasaH Ha AOH0j Cnnuw.

uAB

t

A
+E

\j

-E

T

Ako ce mn3melly Tadaka A n B Bexe omcku noTpowad (MHAYKTMBHOCT L je jegHaka Hynu a
MocToju caMo OMCKM OTrnop R), cknumpaTty TanacHn o6k cTpyje notpoLuaya.

Konuka je cpegHa BpeQHOCT CTpyje Tor noTpoLuaya?

Konuka je cpegHa BpeQHOCT CTPYyje Koja Teye Kpo3 nospaTHe auoae?

+E

(4 6opa upTex)

[obuje ce npaBoyraoHun TanacHu obMK CTpyje koja Teye Kpo3 YMCTO OMCKMU NOTpOoLUaY.
MowwTo je To HaM3MeHWYHa CTpyja, heHa cpera BPeaHOCT je Hyrna.

(4 6oaa ogrosop)

Cpeara BpeOHOCT CTpyje Kpo3 noBpaTHe Auode je Hyna, NnowTo Te Aguoae yoriie He
BOZe Y cryyajy NpUKIby4eHor oMcKor noTpoLuaya.

12
(4 Gona oarosop) 6opoBa
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EHEPI'ETCKA enexTpoHuKa CEJAMHAECTO PEIYBJIMYKO TAKMHAYEIE, jyn 2011
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