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EJIEKTPOHUKA JABAJECETHIECTO PEIIYBJIMYKO TAKMHUYEE, maj 2022.

YIIYTCTBO
(OBABE3HO ITPOYUTATHN!)

[TuTama 1 3ajany cy IpUIPEMIBEHH Y CKJIay ca HACTaBHUM IIpOrpaMHMa MpeIMeTa
Enexrponuka | u Enexrponuxka Il.

[IpoBepa 3Hama Tpaje 120 munyta. IIpu pagy TakmMudapu MOTy J1a KOPHUCTE Camo
npuOop 3a MUCame U JINYHU KaIKyIaTop.

OnroBop Ha IUTamke, OJHOCHO PELIEHE MOCTABJ/BEHOT 33/1aTKa Tpeba MucaTH YUTKO,
00aBe3HO Ha MECTY KOje je 3a TO mpeaBuheHo.

VYdecHHMIIM TakMU4YEHa CaMOCTAJHO [1ajy OJrOBOpE Ha MUTakba U pellaBajy
MIOCTaBJBCHE 33JaTKe. 3a BpeMe paja Mopa Ja Biaja THIIHHA. TakMuyap KOju HE MOIITYje OBa
npaBuia 6uhe nuckaBann(UKOBaH U yJa/beH ca TAKMUYCHA.

3a cBaKo MUTamkE U 33J1aTaK JaT je Opoj 0o10Ba Ha HacIOBHO]j cTpanu. Hajehu moryhu
ykyman 6poj 6o108a je 100.

CABETH

CBako nuTame M 3a7aTak Tpeda Ma)xJbMBO NMPOYUTATH Aa OUCTE pa3yMelu LITa ce
3axTeBa.

VYKOJIMKO HUCTE MOTIIYHO CUTYPHHU KOJU O IPEAJIOKEHUX OArOBOpPA HA MOCTABJHEHO
nuTame Tpeda 3a0KPYKHUTH, TaKBa NMUTamka Tpeba octaBuTu 6e3 oxroBopa. Tako ce He mo0ujajy
00/110BH ,,Ha cpehy”, anu ce CUTypHO U30eraBajy HeraTUBHU OOJIOBH.

Huje mynpo na ce ayro 3ampkaBaTe Ha MUATAmBHMA M 3aJalliMa KOJ KOjUX, Y AaTOM
TPEHYTKY, HE MOXKETe ca CUrypHoIIhy a oJpeauTe TayaH OJroBOp, OJHOCHO Jia carjiejare
pelemke MOCTaBJbEHOT 3a7aTKa. Y CpeACpeIuTe ce Ha MHUTamka U 3a/aTke Koju ciene. HakoH
TOTa, IPEOCTAI0 BpeMe MOCBETUTE PEIIaBamy 3ajaTaka Koje cTe ,,[IPeCKOYMIn”.

Cpehno!

Www.viser.edu.rs
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1 [Mojauame HenHBepTYjyher rojavyaBaya

R1+R2) |
Ry

o Yo

MIPUKA3HOT Ha CIUIH jeTHaKo je Ay = (

3a OmCer BpCAHOCTHU YJIa3HOT HAallOHaA:

D < v <

0) Ve <vg < =V,

B) [vg| > Ve

T') HUje MMOHYheH OATOBOP.

3/-1

2. Tlox mpeTIocTaBKOM Ja e CTpyja

cTabuin3aropa Koja Tede Kpo3 MpHUKJbydak HEV R=500Q

2 MOKe 3aHEMAapHTH, KOJIHKA j€ BPSTHOCT o— 7805

u3NasHe cTpyje, lp koja nporuue kpo3

[

OTHOPHUK Rp. l Ip
a) 50 mA

B) 10 MA

Rp=504

T) HHje oHyheH oaroBop.
3/-1

Croj KOMIUIEMEHTAPHUX TPAH3UCTOPA Ha CIHLIU
€KBUBAJICHTaH je: T

a) NPN pamsucropy; I
0) PNP tpansucropy; B

B) MOJIYIIPOBOJIHUYKO] JHOJIH; E

T) HYje oHyleH TayaH oAroBop
3/-1

[lojauaBau ca 3ajeTHHYKHM KOJIEKTOPOM C€ HYECTO YHOTpeOspaBa Kada je
MOTPEOHO OCTBAPUTH:

a) BEIIMKO HAIOHCKO T0javyamke;

0) Mary yna3Hy ¥ BeJUKY W3Ja3HYy OTIOPHOCT;

T') HYje MoHylheH TayaH oAroBop.
3/-1

www.viser.edu.rs
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R
Ha cnmnm je npuka3zano: MA
a) aKTHBHO K0JI0 32 Ju(epeHIUpam-e; C
0) aKTUBHO KOJIO 32 MHTETPAJbEHHE; Vin'—Hi v
B) MTACHBHO KOJIO 32 HHTETPAJbEEHE; ——* Tout
T') HHUje MMOHY)eH TadaH OATOBOP

3/-1

I/I3paquaT1/1 BPCIHOCT HAIllOHA Ha M3JIa3y KOJIa MPUKa3aHOI' Ha CJIUIM aKO CE€ MOKE CMaTpaTu Ja
Cy onepannuoHun HOj a4aBa4u UACATIHUX KAPAKTCPUCTHKA, Ka0 1 [1a Cy CBC BPECAHOCTHU OTIIOPHUKA

TIO3HATC KAa0 W yJIa3HU HAIlOHH V1 u V2. Ilokazatn Ja W3JIa3HU HaIlOH Vo 3aBucH Ol pa3JInKe
YyJIa3HUX HAIlOHA.

| R
= AN
R2 L R1 l2 R1 & i R2
H
s NV AVAYAY, NN NV
+Vce A+Vce
_ Vo
Vol OP2¥—'_°
V1 o +
-Vce Y-Vvee
VZU

AKo ce cTpyje y TpaHaMa KoJia O3Ha4e Kao Ha CIUIN BaXKH
I, =1, +1 oxgHocHO

Vi Vo =Vi Vo=V

— = + 2 nmoeHa

R, R; R ( )

I, = I3 +1 onHocHo
Vo=V, V,=V, V, =V,
0R22= 2R101+ ZR ! (2 moena)

Www.viser.edu.rs
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Kana ce oBaj cucrem jeHaunHa pely, MITO je HajllaKie cabupameM jeJHaYrHa

Vi Vau=Vi Vo=V

= +
R, R, R
Vo=Ve _Va—Vor V2= Vo

R, R, R

i Vv, V, W £ Vi
—2o2_ 4,2 21 3
R, R, R, R, TR "*g (moena

Vo
—_— + [
R,
CpehuBameM ce 1oomja

R, R,
vV, = (1 +—+2 —) W, =") (3 moena)
R, “R

10
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7. Ha cnuum je nprka3aHo KOJIO ca ONepaluoHUM IojauyaBadeM. AKO je yiIa3Ha OTIIOPHOCT
OIIEPaIMOHOT 110jayaBaya OECKOHAYHa, a M0jadyarbe BEJIUKO ajli KOHAYHO U U3HOCH A:
a) M3padyHATH HAIlOH HA H3J1a3y KoJa.
0) M3padyHaTH HAIOH Ha M3JIa3y KOJa Kaja rmoajadame A Texu O€CKOHAYHOCTH.
CwMmaTtpaTu Ja ¢y BpeIHOCTH OTIIOpHUKA R1 1 R mo3HaTe, Kao M ylla3HU HAMlOH V.

R1 R2
VAN — AN
+Vce
Vin

-Vce

a) HamoH Ha — mpUKIJBYYKY ONEpaIliioHOT I0jadyaBaya je

v 1

= R TR, Vo (2 moena)

Wzna3Hu HaMoH je

V, =AWy — V)

Kana ce u3pa3 3a HamoH V_ 3ameHu y ropmH u3pas noduje ce:
Vo =4 (Vin —ﬁvo)

CpehuBameM ce 1oomja

A(R + R,)

= TR (6
0 =R ¥R, 1 4R, W (6moena)

6) Kanma mojadame A Texxu OECKOHAYHOCTH J00Hja ce

R +R
L _(Ri+Ry)

0 Vin (2 moena)
Ry

10
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8.

3a KOJI0 Ha CIIHIN M3pavyHaTH HarmoHe Vs U Vep /58
1 3aKJbYYHTH Y KOM PEXHUMY pail TPaH3UCTOP, aKO
Je mosnaro Vpp=15 V, Veseim=-2 V, Ipss=4 MA,

Rs=1kQ, Ip=1 MA. Io 4

. . Ro ;
Harmon n3meljy rejta u copca je aat ca
Ves = —Rglp = —1V (2 moena) "
Howrro je Vgs > Vgs(off) KaHal HUjE YIITHHYT q
kon rejta (FET Huje 3akoucH) (2 moena)

. . Rs §

Hamnon usmelyy apejHa u copca je

VDS = VDD - (RS + RD)[D =11V (2 HOeHa)

Vep = Vgs —Vps =—12V (2 moena)
Homurro je Vgp < Vis(ory) KaHal je YIITUHYT KOJ
apejHa.

Tpanzuctop paad y 3aculicsny (2 moena)

10
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JABAJECETHIECTO PEIIYBJIMYKO TAKMHUYEE, maj 2022.

3a K0JI0 Ha CIIMIH MO MPETIIOCTABKOM J[a CY CBE BPEJAHOCTH OTIOPHOCTH Y KONy MO3HATE, aKo je
nojayame cTpyje o1 6ase 10 KOJIEKTOpa BEJIUKO U aKO ce CTpyja 0a3e MOKe 3aHEMapHUTy Y OJJHOCY

Ha ocTalie CTpyje y KOoiy:

a) OmpemWTH OTIITH H3pa3 KojuM je ozapehena BpemHocT crpyje ls, ako ce pamHe Tauke
TPaH3HUCTOpa HaJIa3e y aKTHBHOj O0JIACTH pajia M aKo je MO3HAT HAIIOH Ha WHBEP3HO MTOJIAPHCAHO)]

3enep muoan Vz xao u HantoHN Ve NPN u Veg PNP Tpan3sucropa.

0) U3 U3pasa MmoJ a) OAPESIUTH ONIITH H3pa3 KOjuM je onpeleHa BpeaHocT crpyje |s ako ce Moxe

CMaTpartH Jia Cy HaloHH 6a3a eMUTOp TpaHsucTopa jequaxu |Vgg| = 0.7V.
B) mra ce Mmoxke pehu 3a cTpyjy |s, kakBa je meHa 3aBUCHOCT 07 Rs,

o +

7ARAN

o3

a) yCK.HaI[y Ca IIOCTAaBKOM 3aJlaTKa BaXKH:
15 = ICZ = IEZ (1 HOEH)
Vg1 =V =V;

Vg2 = Vg1 = Vg1 — Vee1

VEZ = VBZ + VEBZ (2 rloeHa)
V-V
Ig, = B2 (2 moena)
R,

Ha ocHOBY yera cie/u:
Vz +Veg1 — Vi

Is = Ip =——F——— (3 noena)
R,
0)
=2
=— MoeH
5= R, ( )
B) Ctpyja I5 He 3aBucH 011 Ry (1 moen)

Www.viser.edu.rs
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10
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10. 3a ko0 ca WICaIHUM OIEPALMOHMM II0jauyaBayMMa, KOje je MNpPUKa3aHO Ha CIHLH, 0]
MIPETIIOCTAaBKOM Ja Cy ITI03HATe BPEAHOCTH OTIIOPHHMKA W KOHJEH3aTOpa, OAPEIMTH H3pa3 3a

nperocuy pyakiujy W(j @) = Uo(jw)/U(j @).

IR I

u NN ||f_’:‘
wy L AN,
R iR

IIpema o3HakaMa Ha CITHIIH, MOTY Jla Ce HaIHIIy ciienehn u3pas3u 3a HaoHe y KOIy:

U = U U, 1
1= T %jwRC " Zjore  (Lmeew
Ug = —-2U, (1 moen)
Uo
Uy = 3 (1 moen)
U, = =3U, (1 moen)
U, =-Ug (1 moen)
Uy -U+ U
Uy=——>2=—72 1
1= 72 T ZjwRC (1 moew)
W(jw) ! 4
(jw) = 1T joRC (4 noena)

Www.viser.edu.rs
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10
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EJIEKTPOHUKA JABAJECETHIECTO PEIIYBJIMYKO TAKMHUYEE, maj 2022.

11. 3a Koyo mpUKa3aHO Ha CIUIHK Hauptatu QyHkiwmjy npeHoca Vo(V) ), ako AHOAE U OMEpalnoOHH
rojavyaBay MMajy WJeaiHe KapakTepucThke. Bpennoctu ornopauka y koiy cy Ri=2 kQ, R2=2R;

u R3:l,5R2.
R3 D1
—wW—
R2
—w—_ 4
D2
R1
Vi e——appy, -
Va ———=o Vo

1

Kana je yna3sHu HanoH Mamu 0f] HyJie, ipoBoau nuona D1, a nnoma D2 He mpoBoam:
R

Vo = ——=V; = =3V, (2 noena)
R,

Kana je yna3uu Hanon Behu oz Hyse, mpoBoau quona D2, a nuoga D1 He mpoBoau:

R,
VO = _R_VI = _ZVI (2 Hoeﬂa)
1

Voa

Y

Vi

(3 moena)

Www.viser.edu.rs
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12. Haupraru memy Konnuuosor ocuuiaropa ca FET-om.

Www.viser.edu.rs
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13. 3a nojauaBay ca ciuke je mo3Hato: Vec = 12 V, lo=5 mA, R1= 10 kQ, R> = 50 kQ, Rc = 40 kQ,
Re=1kQ, Rp=40kQ, Ce— 0, VeBe= 0.7V, f — 0o u i — 0.
a) OnpenuTi BpeAHOCT OTIIOPHUKA R3 Tako 1a jemHocMepHa BPEAHOCT HAMOHA Ha M3J1a3y Kolia
n3Hocu V=0 V.
0) Hanprati Mozen 3a Maje CUTHaJle ¥ OAPEAUTH M3pa3 38 HAIIOHCKO I10jadarse.

7
14 cC

TR OR

| Vi
Ry
Vi 4|§ RP
R3 RE$_—|— C -
T

_ V. cc

a) BpenHoct otnopuuka Rs onpelyje ce Ha OCHOBY eKBHBAJICHTHA IIeMa 3a BEJIMKE CHIHATIE:

Vee
§ g, 0@ IR )
| 71
WA R
P
Rs R, =
—Vee

W3pa3 3a HamoH 6ase U CTpyje TPaH3UCTOpa Ce MU3BOMH MOJ MPETIOCTABKOM Jia ce CTpyja Oase
3aHeMapyje 300r OECKOHAYHOI CTPYJHOT TOjadara TPaH3UCTOpa. To 3HA4YM M Aa Cy CTpyje
eMHUTOpa W KOJIeKTOpa jemHake. M3pa3 3a HamoH 6ase n00Wja ce MPHUMEHOM TMPHHIIUTIA
CyMEPIIO3UIIHjE.

-
F —

2=

R || R R, | R,
Vo + 2 (_y,
Rz +R1 | R3 cC RB —|—R1 | _Rg ( CC)

Vee

(1 moen)

Www.viser.edu.rs
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EJEKTPOHUKA ABAJECETHIECTO PEIIYBJINYKO TAKMHUYEIBE, maj 2022.
V.. -V V
IC I{j + o I I{) + oc
R, R,
: (1 noen)
’f
7 _ cc
Ve =—TVee + Relg =—Vee + Rg| Iy +
¢ (1 noen)
R, — R,
Ve =V —Vgr =R ) Vee —Vae

Ry(R +R,)+RR,

(1 moen)

U3jennauaBameM J1Ba IPETXOJHA H3pa3a 3a HaloH VE nobuja ce u3pas 3a Rs (Moxe na ce npusHa
owto xoja hopMa u3pasza U3 Koje MOXKe Ja ce OIPeId BPEAHOCT TPaXKEHE OTIIOPHOCTH).

V
RE[IU + £]+ Var
RC

=6.25kQ

3 ‘- T I” F T
(I'Cc _RE{ID "‘f]_I’BE (R1 +R2)+R1LCC

¢ (2 noena)

6) Mopen 3a mane curuaie

R

Vu —A NN
Ry 2R; F’w’be %Dg Vi, Re ZRp

- — = — = (2 moena)
B) M3pa3 3a HAaNOHCKO Mojavyame rnojayaBaya;
v, R, || R,
A, =F=-g, R | Re————
.!.r ‘Rl + Rz || R_%
(2 moena)

10
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14. HpI/IHHI/IH paga JABOYJIa3HOT' JIOTUYKOI' KoJ1a,
npeaACTaBJbEH je TabeI0M UCTHHUTOCTH

a) Y nuramy je JIOTHUKO KOJIO.

6) Ran nornukor xoja onucaH je GyHKIHjOM

Y =

|l r|lolo|»
R |lo|lr—,|loOo| @
o|lo|lo|r | <

B) Hanpratu oarosapajyhu cumO00J1 TOTHYKOT KOJIa.

r) Hampratm peammzammjy normukor koma y CMOS
TEXHOJIOTHjH.

a) Y muramy je HUJIU 1OTHYKO KOJIO. (2 moena)
0) Pan nornukor xoJa omnucaH je GyHKIHjOM :

Y=A4A+B (2 moena)

B) CHMOOJT IOTHYKOT KoJIa
AT
>’_>— Y
B —

r)

(2 moena)

r
3 DD

3 o oY =418

= e

(4moena)

10
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