7%

MUWHUCTAPCTBO ITPOCBETE, HAYKE U TEXHOJIOIIKOI' PA3BOJA
PEITYBJIMKE CPBMNIJE
3AJEIHNIA EJIEKTPOTEXHWMUYKUNX HIKOJIA PEITYBJIMKE CPBUJE

CPBHJE

ABAJIECET TPERE PEIIYBINYKO TAKMHUYEIBE

n3

EJIEKTPOHUKE

3A YYEHUKE TPEREI PA3PE/IA

Opoj 3agaTka
11213456789/ 10/11] 12 |13/ 14 |Yxymo

0oxoBa

Opoj 0oxoBa
318131313 110/10{10(10| 5 |10] 10 |20 |120| %
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[REN
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

YIOYTCTBO
(OBABE3HO ITPOUYUTATH!)

[TuTama 1 3amay cy IpUIPEMIbEHH Y CKJIaly ca HACTABHUM IPOrpaMUMa IpeaMeTa
Enexrponuka | u Enexrponuxka Il.

[TpoBepa 3Hama Tpaje 120 munyra. [Ipu pagy TakMuyapu MOTy Ja KOPHCTE CaMo
npubop 3a Mucame U JIMYHU KaIKyIaTop.

OxaroBop Ha NMHUTamke, OJTHOCHO PEUICHE MOCTABJHEHOT 33/1aTKa Tpeba MucaTu YnuTKO,
00aBe3HO Ha MECTY KOje je 3a TO mpeaBuleHo.

YYecHUIIM TaKMHY€Hha CAMOCTAIHO JIajy OJIOBOPE Ha IMHTamka W pellaBajy
IIOCTaBJbEHE 3aJaTKe. 3a BpeMe pajia Mopa Ja Bilajia THILUHA. TakMuuyap KOju He HOLITYje OBa
npaBuia 6uhe nuckaBaM(UKOBAH U yJaJbEeH Ca TAKMUYCHA.

3a cBako IHTame U 3a7arak JaTr je Opoj 6ojgoBa Ha HacioBHO)] cTpaHu. Hajsehu
moryhu ykyman 6poj 6omosa je 100.

CABETH

CBako muTame W 33/aTak Tpeda MaKJPUBO MPOYUTATH Ja OMCTEe pasyMeiH IiTa ce
3axTeBa.

VKOJHMKO HUCTE MOTIYHO CUTYPHH KOjU OJ MPEIOKESHUX OATrOBOpPa Ha TOCTABIHEHO
nuTame Tpeda 3a0KpY)KUTH, TakBa MUTama Tpeba OocTaBUTH Oe3 onaroBopa. Tako ce He
nobujajy 6omoBu ,Ha cpehy”’, anu ce curypHo n3beraBajy HeraTHBHU OOJIOBH.

Hwuje myzapo nma ce ayro 3aapkaBate Ha MUTAamBHMa M 33/1allIMa KOJ| KOjHX, y 1aTOM
TPEHYTKY, HE MOXETe ca CUTypHOmNy aa openuTe TadaH OATOBOpP, OAHOCHO Ja carjenare
pelIemne MOCTaB/BEHOT 33/1aTKa. Y CpelCpeInTe ce Ha NMHUTamba U 33jaTKe Koju ciene. HakoH
TOTa, MPEOCTAI0 BpEMe TIOCBETUTE pelllaBamy 33aJaTaka Koje CTe ,IPECKOYHIH .

Creliro!
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

+ Kako m3riiena npeHocHa KapakTepUCTHKA KOJia Ca CIIHKe!

] R Uo
ZD
Uzz=Upz +U;z ZD
a)
aUo
Uzz
-Uzz
0 Uzz U'
-Uzz
0)
AUo
Uzz
Uzz
-Uzz u
-Uzz
B)
“UO
4Uzz
Uzz R
-Uzz 0 U
-Uzz+

T) HUje oHyheH oaroBop
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EJJEKTPOHUKA ABAJECET TPERE PEIYBJINYKO TAKMHUYEIBE, jyn 2017.
2. Ako cy A, A 1 A cTpyjHa mojadama IMojayaBada ca 3ajeJHHYKIM EMHUTOPOM, 3ajeTHUIKOM

0a30M M 3ajeTHIYKNAM KOJIEKTOPOM, PECIICKTHBHO, KaKaB je lbHXOB OIHOC?
a) Aic <A <Ap
0) Ag <A <Ac

B) A <A <A

r) Huje monyhen oxrosop

3. Yuunonapuau JFET tpansucropu cy npu Hanony Vgs = 0V (HamoH rejT-copc):

a) NPOBOJAHU

0) 3aBucH fa mu je y mutary N-kaHamau nwim P-xanamau JFET
B) HEMPOBOHU

r) Huje monyhen onrosop

IMlpu wuctum ycioBuma pana, y mnopehewy ca normukum CMOS-konmma, cHara COICTBEHE
notpouimke Jorudkux TTL-kona je:

a) [pubnmxHO jemrHaka

0) 3HauajHO Marma

B) 3HauyajHo Beha

r) Huje monyhen oarosop

5. Ha cmum j€ JaTt BHLIECTENeHH NojadaBad. Ako cy Hanonu U, = 3V n U, = 180V , a nojauama
nojayaBada A; = 2 u Az = 6, konuku je HaroH Uj, a KOJIMKO mojadame A,?

[ Y Y A
@ U, Ay U, A, Us As Us An Rp
y y Y Y

a)U; =3V, A, =100
6) U =1,5V, A, = 100
B)U; =3V, A, =10

|r) Huje nonyhen 0;[r0130p|
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EJJEKTPOHUKA ABAJECET TPERE PEIYBJINYKO TAKMHUYEIBE, jyn 2017.
6. 3axomo RC ocCHMIIaTopa MPHUKA3aHo Ha CITUIIH:
a) OxpenuTu Kpy*xHO T0jagame AF(S).
0) OpeKBeHIly OCHUIIOBAbA W,,.
IMo3naro je: Ry = R, =10kQ, C; = C, = 22nF, R; = 5kQ, R, =15 kQ
R C1 R2 C2 R3 R4

M . I} .
1t s ANV

Pelreme:

a)

AF(jw) = S — 5 601082
R3 (jw)2R1C1R,C; A

0) AF(jw,) =1

fo = - = 1.253 kHz 5 6oxoBa

R1C1R2CR
21.[(’11223)
Ry

a) [MomyruTtn Tabemy UCTHHUTOCTH KOja OIMUCYje paJ KOMOHMHAIIOHE MPEXE YU je pall OIUCaH
U3pa3oM:

y=c-b+c-a

b) Harpratu peanuzanujy npuMeHOM OCHOBHHX JIOTHYKHX KOJIA.

Pememe:
c b a y
0 0 0 0
0 0 1 1 a
0 1 0 0
0 1 1 1 ¢ y
1 0 0 0
1 0 1 0 b
1 1 0 1
1 1 1 1
5 0ogoBa 5 6onoBa
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

8. 3a W3BOp KOHCTAHTHOT HAIlOHA NPHKa3aH Ha CIHWIN OJPEIUTH
BPEIHOCTH:

a) jeJHOCMEpHOT HaroHa Ha 0a3u Tpan3ucropa T
0) jemHOCMEpHE CTpyje KoJiekTopa Tpanzuctopa Tj
B) U3Ja3HOT HamoHa V),

IMosuato je: Vec =5V, R1 =R, =R =1kQ, B, =60,
B2 = B3 =100, B4 = Bs = 40.

CMmaTtpaTi fAa je HamoH 0a3a-eMHUTOp 3a CBE TPAH3HCTOPE

|VBE| = 07 V

Peineme:
a)
VBl = VBEI + VBE2= 14‘ V 2 60}13
0)
Vee =V,
Iz = cc B ~ 1.18 uA
(1+ 21+ [)’1)) R
1 0o0n
1+ I
Igs = (zﬂ ~ 35.98 uA
1 60
IC3 = 33133 ~ 3.59mA 2 60)13
B)
Igs = les . g5.69 A
2+ s
1 00n
IC5 = ﬁSIBS ~ 3.43mA 1 6021
VI = Icst ~ 343V 2 60)13

A VCC
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

. a) 3a xoj0 IMMpUKa3aHoO Ha CJIMIOU OAPCAWUTU U3pa3 3a U3JIa3HU HAIIOH Vi oa mpeTnoCcTaBKoOM Ja Cy
OnepannoHun nojaanaqM nacajiHu.

6) Kojy aputmernuky oneparujy od6aBba 0BO Kojio?

IMo3Hato je: R1 =R, =R, =10 kQu R;=R,; =Ry =R,=5kQ

R + >—<»—C v
A R; t
Vo3 O—ANAN—2

R, —
‘Jg;l,\ AN A
Pelreme:
a)
Rz Rz Rz
Vi=——Vy3 ——Vyq ——U 2 6oxa
i R, 93 R, 194 g, X A
Rx Rx )

v, =—|—v, +—V 2 6oaa
x (R1 91 " g, 792 A
Vp = Vg1 + Vgo— 2V43 — 2V, 4 6oaa
0) cabupame 2 bona

10. Hanpratn MOSFET koju ce KOpHCTH Kao MPEeKuaad ca OTIOPHUM onTepehieheM 1 Ha3HAYUTH CBE
HarloHe.

Pememe:
—_— + Voo

Ra

>

(Ups)

L ]
»

3

+
I

L]

L ]

=
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

1.y KOJIy IIPHUKa3aHOM Ha CIMIH IPHMEH-CH J€ CaBpIeH: (HMICaTHN) OMePAIlMOHH [0jayaBad.
Onpenutu BpenHocT cTpyje |s, Koja mpoxasu kpo3 oTImopHUK Rs,

HOSHaTOjeZ R1 = R2 = R3: R5 =5 kQ, R4 =10 kQ, Uz =5V.

U, =+10 V Us=+15V
Rl R5 l |5
A <
Uz ZR B LT S
RZ R3 uR4
Up,=-10V
Pememe:
U,=U, 1 0on
l.=1,+1, 2 6ona
I2=I3=M=U—Z:1mA 2 6oma
R2 RZ
US:U2+I2(RZ+R3):U2+(1+%)UZ:O 1 00x
2
U, -U R; U
l,=——2=(1+=2)—%=1mA 2 6ona
R, R,” R,
. =2mA 2 0ona
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

12. IMoTpomay ce cacToju o OMCKOT U KananutuHor ontepehema. R 1 C|. Ha pen ca motpomauem
je Besana otnopHoct R;. INapasnento ca Ry, kao Ha ciuiy, Be3aH je KOMICH3AIMOHH KOHICH3aTOP

C;. U3Bectn u3pa3 3a BpeJHOCT KOMIICH3aLMOHOT KoHeH3aTtopa C; Tako Ja HaloH Ha IIOTpolIavy
HE 3aBHCH O]] Y4€CTaHOCTH yJIa3HOT HallOHa.

C,

1
) jaC
RL+ - 1 .L
Uy _ joC, _ 1+ joC,R,
U, R i R . 1 R, N R,
1 . L - - .
Ja)cl + Ja)CL 1+ Ja)ClRl 1+ Ja)CLRL
1 1
R, +- R, +-
JaC, JaCy
UO RL
— = - 4 dopa
U  gr 1+ Ja)CLRL+R
"1+ joCR, "
3a C R, :C1R1:>U—O:L
U R+R,
R
C1=CL L 6 6oxoBa
R1
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EJIEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

3.y KOJIy, IPUKa3aHOM Ha CIIHLH, IPUMEH-CHE CY JIBE HACHTHYHE IMOJIe, YUjH je HallOH Boema IpH
nupekTHoj moiapm3ammju, Up, jemHak 1 V, m mBe maentuune lleHep-mumoze, 4dju je HAIOH
mpoboja mpu HWHBEp3HOj monapusauuju, Uz, jemHak 5 V, a HamoH Boljema mpu TUPEKTHO]
noiapusanuju, Ug, jennak 1 V.

Ri=1KkQ A D, c
— > -

+ D, |<
@) ™ R, = 1kQ

2 .
NN

ZD,

a) Hanpratu tamacHu o6imk HamoHa Ucp(t) koju ce moOuja Ha u3masy Kojia Opd HoOymu
MEPUOJANYHUM HAallOHOM CHMETPHYHOT TPOYTaOHOI TajacHOr obiuka ammiaurtyne 15 V, koju je
MPHUKa3aH Ha CIHIH.

UCD(t), V

i [

\ = u® |
.

)

/

[T\ -’
/
[

4

15

\

10 ng

/
[ 1\
/

uo(t) |

[-ov1l
-10 ]
\V [/
\[/
\|/
-15 |

3 00aa
6) Onpenutn HajBehy (BpIIHY) BpeAHOCT M3JIa3HOT HAIIOHA.

Pememe:

www.viser.edu.rs

10



EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

a) 3a maje BpPETHOCTH yJa3HOT HAIlOHa CTpyja Kpo3 TpaHy y Kojoj ce Hamase LleHep-amonme
jenHaka je Hynd. V3ma3Hu HaIloH je jeHaK:

R 1

Up (t) = —2—u(t) == u(t) 2 6oaa

R, ) 2
TakBo crame y Koy MocToju cBe 10K HaroH U g, He mocTurHe mpar Bohema, Uzz
U,,=U, +U, =5V 1 6ox
BpenHocT u3a3HOT HAMOHA, KOja 0/iroBapa CTamy KoJia Kajia Kpo3 rpaHy y K0joj ce Hajasze AUoje
TeYe CTpyja:
u(t) —uy (t) N u(t)-U,, —uq(t) _Uo (t)

Rl Rs Rz

4 3

uo(t)ZEU(t)—gUZZ 260I[a

0) Bpmma BpemHocT m3mazHor HamoHa, MaxXUp, koja oaroBapa BpIIHO] BPEOHOCTH YIIA3HOT
HamnoHa, maxU = 15V, jennaka je:

maxuo='T—;=9v 2 6oaa

14. 34 1I0javyaBay ca CIIMKE

a) OxgpenuTH BpeIHOCT OTHOPHUKA R3 Tako na Vec
jeIHOCMEpHA BPEIHOCT HAITOHA Ha H3J1a3y g R ]OQB Re

koia m3Hocu V,; = 0 V. - _ vy
6) Haupratu Mozen 3a Masie cCurHae. R, |;’

B) M3BecTn m3pa3 3a HAIOHCKO T0jadamke TojadyaBava Ve Rp
r) OapenuTH BpeTHOCT HATIOHCKOT I10javyama —

y Ta4KH a). -

aKo OTIIOPHHK MMa BPEIHOCT oapeheny Rs R E%l_r C B

IMozHaro je:

Vee=12V, lo=5mA, Ri=10kQ,
R2=50kQ, Rc=40kQ, Re=1 kQ
Rp=40kQ, Ce— 0, Vee = 0.7 V,
S — o, ri— oo, VT=25mV.

>
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EJEKTPOHUKA JABAJIECET TPERE PEITYBJINYKO TAKMHUYEIE, jyn 2017.

Pemene:

a) Y eKBHBAJICHTHO] IIEeMH KOJIa 32 BEJMKE CUTHAJIE CTpyja 0a3ze MoXke Aa ce 3aHeMapu 300T
0eCKOHAYHOT CTPY|HOT NOjadyarmba TPaH3UCTOPA.

Vee

—Vee

Ry Il Ry Ry Il R,

Vg = Ve + -V,
B™ R, + R, I Ry “ "Ry + R, ||R2( cc)

_ _ VCC
VE = _VCC + REIE = _VCC + RE IO + _R
c

R3; — R,
R; (R + Ry) + R4R,

Ve=Vg—Vgg =Ry Vee — Vae

W3jennauaBameM ropma JjBa n3pasa 3a HaroH Vg nobuja ce R;

Re (Io +7E5) + Vir

R3 = RiR; %
(VCC — Rg (10 + RLCC) — Vpe ) (R1 + Ry) + Ry Ve
R; = 6.25 kQ 3 0ona
©) Mozen 3a Mane curHane 2 0oaa
Ry

1's'r W\/ Vi
Ry 2R3 T"be %Do Ve %C%P
|

B) M3pa3 3a HAIOHCKO T0javyame:

Vi R2||R3

Av :Z:—ngC I Rpm 260Ila
r) BpeaHocT HamoHcKor 1ojavyama:
1 lo %
_ Ic _ c _
m =y Ve 0.212 S 1 601
A, =—1514 2 6ona
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