Crpyka (Ha3uB): EJEKTPOTEXHUKA

3anuMame (Ha3MB): TexHu4ap eneKTpoHHUKe
Ipeamer (Ha3uB): MNPUMJEHA PAYYHAPA CA IPOTPAMUPAIEM
Onuc (mpexmeTa): Crpyunu npeamer y ¢yHKIUju Beher creneHa pa3yMujeBamba CBUX OCTAINX CTPYYHUX IIPEAMETa U3 IPBOT U IPYyror paspena
I e CUMYJIAUJA EJIJEKTPOHCKHX KOJIA IOMORY TIPOIT'PAMA MULTISIM U U3PAJIA TEXHUYKE
Ay : JTJOKYMEHTALIMJE
Hdarym: 2021.roqune Mudpa: Pennu 0poj: 02

Capxa

OcnocobuTH yueHuKa ga kopuctu mporpam Multisim 3a nprame, aHanu3y 1 CUMYJIAIM]y OCHOBHHUX U CIIOKEHH]HX €JIEKTPOHCKUX KOJIa KOja ce KOPHCTE Y
SJIEKTPOTEXHHUIIN, T€ J]a 3Ha N3PAJAUTH KBAJTUTETAH U3BjeIITaj 0 Ja00paTOPHjCKUM BjexkOamMa U APYyTrUM MjepemhuMa Koja BPIIHU Y eIeKTPOTEXHUIIN

Cnenmjanann 3axtjesu / Ilpexyciosu

VYcBojeHa 3nama n3 Madopmatuke, OcHOBa enekTpoTexHuke, [Iporpamupama, Enektpuunmnx mjepema, Enekrponnke u Jlurntanie TexHuke

InbeBu

- OcnocobuTn y4eHuka aa kopumihemem nporpama Word u Excel camocraiHo HanpaBy KBAJTUTETHY €J1eKTPOHCKY CBECKY Y BpHjeMe HacTaBe. EnexkTpoHcka
cBecka Tpeba J1a casipku 3a0mbenke MpodecopOBUX MPeIaBamka, 3aMuce Koje mpodecop TUKTUpa, Te meme, Tabere, u3BjemTaje, Cmuke, TpaduKoHe U CBE
Jpyre pe3yJraTe aHajiu3a U CUMyJaiuja paaa ypehaja kpeupanux y nporpamy Multisim,

- OcnocobuTH y4eHHKa Ja cCaMOCTaIHO KOPHCTH porpaM MyJTHCHM 32 IpTame, pa3Ha Mjeperha, aHallu3y U CUMYJIAIjy pajia eleKTPOHCKHX ypehaja,

- PasBujame onmre padyHapcKe MICMEHOCTH U CTHIAE 3HAKA U3 eNIEKTPOTEXHUKE KOPUIITEHEM HAMjEHCKHUX aluIuKalyja u

- PasBujame criocOOHOCTH ydeHHKA 32 THMCKH Paji Kpo3 pajl y padyHapCcKOj MpeXH, U TMOICTUIake TAYHOCTH M YPEAHOCTH y U3BpIIABaKkY PAIHUX 3a/1aTaKa.

1. Hporpam MYJITUCUM
2. CumyJjanmja paaa eJeKTPHIHUX KOJa
3. TaGegapHa oopaaa nogaraka

Hcxonm yuema CMjepHuIe 32 HACTABHHKE
Tema 3nama BjeltTie JIuune PeannsoBaTH MuH. 50%
KOMIIeTeHIIHje MPeIOKEHHUX Bje)kOu (3amaTaKa)
YdeHuK je cmoco6aH na: y IPUIOTY

MVIITUCUM - WHcranupa 1 nokpene - KpearusHo numie, - Edukacho mianupa i Mynrucum je HoBHja (ycaBplleHa) Bp3uja
1. YBony mporpam, OpraHusyje u . nporpama EWB (Electronics WorkBench —

nporpam - IlocraBu napamerpe pagHOr dhopmaTusmpa cBOjy OPTafHsy]e paito Pannu cTO 32 CIEKTPOHUKY).

MYJITUCUM OKPY>Kema, €JIEKTPOHCKY CBECKY, BpHjeMe,




Pagna
MOBPIIMHA /
OcHOBHM NIPO30P
/ Design

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

Hyrman Min.,
Max., u Close
Jlunuja MeHMja
/ Menu bar
Jluamja anatku
/ Tool bar
bubnuoreke /
Libraries
ITonmpo3sop
nu3ajaa /
Design
Toolbox
Panna
MOBPIIIMHA 32
[pTamke emMa
Hermmcra /
Spice Netlist
Viewer
TaGenapuu
nperiuen /
Speadsheet
View

Pazymuje cTpykTypy
OCHOBHOT TP030pa,
[Ipeno3naje nkoHUIIE y
JUHMjE aTaTKH y CKIaAy ca
3HaYCHEM KOMaHIIe,
Knacuguxkyje komanzae no
MEHHUjuMa,

Pazymuje npuHImn
NpOrpaMcKe KOHEKIUje U
o0OunJbexxaBama HOJIOBA Y
HETJINCTH,

Cenexryje / bupa
KOMITOHEHTE W3
OnoIHOTEKA,
[To3unmonupa KOMIIOHEHTE
Ha meMu

Craja KOMIIOHEHTe Ha
IIEMH,

ITocraBiba u MOAUPUKY]E
BPUjETHOCTH ¥ UMEHA
KOMITOHEHTH,

Jedunuie mapamerpe nate
aHaJIM3e U CUMYJIallnje,
[Tokpehe ananu3y u
cUMYJIalHjy,

JlokyMeHTyje pe3yaTare
aHaJIM3e U CHMYJIaIHje pajia
eJ1. K0JIa,

Pasmuisea tornyko-
MaTeMaTHUKH,
HHPOPMATHIKH U
SNEKTPOHUYKH MPHITUKOM
LpTama el. ImemMa, aHajau3a
W CUMyJialnyja ell. KoJa,
Bonu cTpyune pacopase,
Jlo6po opranusuje
BH3YEIHO, TPOCTOPHO
TEKCTyallHO, TabeIapHO U
rpaduyKy MpTame el.
iema,

HNutepnepcoHanto
KOMYHUIIMPA 1aBambeM
caBjeTa, MUIIJbCHA U
MOBpPaTHUX MHOpMaIHja
BE3aHMX 32 KOHKPETHE
LpTEXkKe, aHAIIN3E,
CUMYJIAINj€ U TEXHUYKE
W3BjeITaje,

Jlako pjemaBa cBe 3acToje
y pazy mporpaMa
Myntucum,

bp3o nponanasu norpedHe
KOMIIOHEHTE Y CBHM
BpcTama Onbnmorexa,
Jlako 1 Op30 KOHEKTYje
KOMIIOHEHTE Ha IPTEXKHIMA,

PanmonanHo 6upa
HajeuKacHHUje BpcTe
ydema,

CasjecHo, ypeaHo,
MPaBOBPEMEHO U
OJITOBOPHO 00aBJba
IIKOJICKE 3a/1aTKe,
Hcnossu no3utuBan
OJTHOC TIpEMa 3Hauajy
crpoBohema mpormca u
cTaHaapaa Koju cy
Ba)KHU 32 FHETOB
eukacaH pafp,
OnroBopHO pjemiaBa
npobJieMe y pasuy,
npunarohasa ce
MpoMjeHama y pagy u
U3pakaBa CIIPEMHOCT Ha
TUMCKH paJ,

Hcrnosbn nmo3uTrBaH
OJTHOC IpemMa
npoQeCHOHAHO -
CTUYKHUM HOpMaMa U
BPHjeTHOCTHMA,
HcnospaBa onnmuny
CIIOCOOHOCT 32
pa3yMujeBame CI0KEHHX
TEXHOJIOIIKHX

[Tomohy nporpama MynTucum-a pTamo
eJI. IlIeMe, BPILIMMO pa3Ha Mjepema,
CUMYyJalHje U aHaJTu3e paja ejl. Koia, U
puKa3 TaberapHuX, TpapUIKuX pe3ynrara
Mjepera U aHan3a.

Taxkobhe, ucTH porpaM KOPHUCTUMO 32
IIPOj€KTOBAE ITAMITAHUX IIJI0Ya.




3. Bubauorexe

3.1

3.2.

=L

3.4.

3.5.

3.6.

3.7.

3.8.

&9

3.10.

3.11.

3.12.

Place Sorce /
N3Bopu

Place Basic /
OcHOBHE
KOMITIOHCHTEC
Place Diode /
Huone

Place Transisto
Tpansucropn
Place Analog /
AHanorue
KOMIIOHCHTEC
Place TTL / TT
KOMITIOHCHTEC
Place CMOS /
OIMOC
KOMITIOHCHTEC
Place Digital /
JururanHa KoJi
Place Mixed /
AHAJIOTHO JIHT.
KoOJia

Place Indicator
WNupukaropu
Place Power
Component /
Hamnojue kom.
Buttons: Run,
Pause, Stop /
Jyrmanu:
IIOKPEHYTH,
rnay3upary,

3ayCTaBUTH

- Hetexryje rpemike,

MHjema apameTpe u
MMEHa Ha KOMIIOHEHTaMa,

CTPYKTypa, CHCTEMA,
pTexa u nHpopMmalmja,

HacraBuu o6nmk pana: Kabunercko-
padyHapcka HacTaBa ca (ppPOHTATHUM,
MHIMBUIYaJTHUM, TPYITHUM PaJOM H PaJioM
y apoBHMa.

HacraBna cpeactna:

Pauynapu ca oarosapajyhum
aIuIMKaIyjaMa, pojeKTop, BUAEO-TLIATHO
W/WIN 3UIHU MOHHUTOP.

O0pa3oBHE cTpaTeryje: mopes Bjexxoarma
KOPHCTHUTE | Jpyre 00pa3oBHE CTpaTeTHje:
MOy4aBame, yuermhe OTKPUBamEM (TIpojeKar,
UCTPAXXKUBAE U CUMYJIalKja) U CTBaparbe.

HacraBHe meTone:
PasroBop, uznarame, wiycrpaimja,
JIEMOHCTpAIIH]ja U TEKCT.

JluHamMuKa HacTaBHOT Ipolleca:
[Ik.romuHa, MOJyroAuIITe, Mjecell,
Ce/IMHUIIA, HACTABHE TEME U HACTaBHE
JeIHUIIE.




4.

HucrpymenTn /
Instruments

4.1. Ammepmerap u

Boatmerap

4.2. Myntumerap u

MjepHa COHJIa

Bjexo6e -
WucTpymMeHTH
4.3. T'eneparop
(ingzieniEl
4.4. ]JIBoKaHAITHA U
YeTBEPOKaHATHH
OCLIAIIOCKOI
Bjexoe -
HNucTpymenTn
4.5. Tlnorep
4.6. Mjepeme hazHor

ImoMakKka

Bjex06e - UncTpymeHTH

5,

6.

6.1

6.2.

6.3.

6.4.

YHoc 3ariaBJjba,
TEeKCTa U
KOMEHTapa

Hprame
eJIEKTPUYHE memMe

. Y3uMame

KOMIIOHEHTE U3
OMOJIMOTEKE U
CMjelpame Ha
pagHy MOBPIITHHY
IToBe3uBame
KOMITOHEHTHU
3aBpIUIHO
TTO3UITHOHUPAHE
IMOBE3aHMX
KOMITOHEHTH Ha
LPTEXY
EnuroBame
KOMIIOHEHATA

Bepuduxkyje pesynrate
aHaNm3e,

Panrupa pesynrare ananmze
eJI.KOIa,

Onpehyje npuopurere
aHaNm3e,

Ynopehyje pesynrare
BUIIECTPYKHX aHAJIN3A,
Kpewnpa HoBy oz mocrojehnx
nrema: npommpyje, yhebyje,
rpymnuiie, Opuiie u
MoIuQHUKYje,

Kpewnpa kBanuretny
€JICKTPOHCKY CBECKY, KOja
MMa 3HaueH-¢ BaJIMIHE
TEeXHUYKE JOKyMEHTaluje,
[IITammna TeXHUYKY
JOKyMEHTAIHjy Ha IIIOTepy,
JlokyMeHTyje cBe pe3yJsrare

Jlako 1 Op30 KOPUCTH
MajyieTy HHCTpyMeHaTa 3a
pa3Ha Mjepema u
TeHEPHCAhE KeJbEHUX
00JIMKa eNEKTPUIHUX
CHUrHana,

Jlako u Op30 MocTaBsba CBE
HEOITXO/IHE TTapaMeTpe 3a
CBE BPCTE aHAIM3a U
CUMYJIallAja eNEKTPUIHUX
KoJIa,

Jlako mpuxBata
KOOIIEPATHBHO YUY€ U
HWHTEPIIEPCOHATTHY
pacnojjey 3aiaraka,
[Ipenocjeha Tyhe
npooiemMe Te
HEHAMETJHHBO U
jE€OHOCTABHO MOKYIIABa

HMcrosbu HHUIIU]aTUBY U
HpeTy3UMIBHBOCT,
HcmospaBa ciocOOHOCT U
CaMOCTAITHOCT Y
pjemraBamy npobiema u
CaMOCTaJTHOCT Y pajuy,
[Mokazwuje oOpy Pusmuky
CIIPETHOCT, MOTOPHUKY
KOOpJMHAIIN]Y, UMa
nob6ap CIIyX W BUI, T
pasymuje 3Ha4aj GU3NIKe
CIIOCOOHOCTH 32 pat
yUYCHUKA.

ITpunpema yaca:

[Ipunpema gaca y enekTpoHCKOj popMHu
(USB) — Ha3uB HacTaBHE jeIMHHIIE, TEKCT
(yBOA, TTIaBHU MO U 3aKJbYYaK),
KOMIUIETHA J1aTa BjexxOa (HalpTaHa mema,
MOCTaBJbEHE BPHjE€THOCTH W HA3UBU
KOMITOHEHTH, KOHTPOJINCAHA HETIIMCTA,
MMOCTaBH-CHHU TIapaMEeTPH aHaJIM3e,
MOKPEHYTa aHAJIN3a U CUMYJIaldja y
nporpamy MyJnThcuM, T€ IPEHECEHE LIEME,
Tabeine aHanuse U rpaduxkonu y Word
nomohy aupku PrtSc u Paste.)




6.5. JlomaBame HOBUX
KOMIIOHEHATa
Bjex6e - OET

7. AHaau3a u
CumyJaanmuja /
Analyses and
Simulation

8. HHTepakTHBHA
cumyJaanuja /
Interactive
Simulation
Bjexoe - OET

9. DC Paana Ttauka
/DC Operating
Point
Bjexoe - OET

10. UcTocMmjepHa
anaauza / DC
Sweep
Bje:xoe -
EnexTponnka

11. Hau3mjennqyHa
aHaauza / AC
Sweep
Bje:xoe -
EnexkTponnka

12. Ilpena3Ha aHajau3a
/ Transient Sweep
Bje:xoe -
EjexkTpoHnka

CBake BjexbOe 3ace0HoO.

moMohw y pjerraBamy
UCTHX,

- Opranmsyje u mrammna
TEeXHWYKY IOKYMEHTAIH]y.

V4eHUIM CBOje eIEKTPOHCKE CBECKE,
OMHCaHe y NIUJbEBUMA, YyBajy ¥ HOCE Ha
USB-y, a KBaJIUTET HCTE je HeMOCPETHU
JIOKa3 BbUXOBE eJICKTPOHCKE MMMCMEHOCTH,
3HaWba M Pa3yMHjeBamba MPEJIMETHUX TEMa.
O0aBe3a yueHHUKa je Ja MOBPEMEHO, a
HApOYUTO TOKOM OIljeHhHBaba, €. CBECKY
CTaBH Mpodecopy Ha YBHIL.




Bjex6e —
Enexrponuka ( cBu
MPEOCTAIA YaCOBH )

Huterpanmja:

- OcHoBa enexTpoTexHukKe, [I[porpamupama, Enekrpuannx mjepema, Enextponnke, Jlurnranae texuuke, [[pakTnyae HacTaBe U APYTUX CTPYIHUX IIpeIMETa

HN3Bopu:

- Yybenuk ogoOpeH o1 ctpane MuHHCcTapcTBa MpocBjere u Kyntype Pemyomuke Cpricke

- Jpyra ctpydHa u TeopujcKa TuTeparypa

- llpuMmjena pauyHapa y enexrporexuunu 3a |l paspen enexkrporexunuke mkone; Munomup @ununosuh, Crana [lonosuna u Jenmena MusopanoB beorpan
- Wurepner cajroBu: www.informatika.ftn.uns.ac.rs, www.elektrotehnika.ftn.uns.ac.rs u npyru

- CTpyd4HH Yacomucu

- Karanosn

OunjewuBame:

OrjemuBame ce BPIIN Y CKIAAY ca 3aKOHOM O cpellibeM 00pa3oBamby U BaCHTamy U [[paBUITHUKOM O OIljSHhHBaYy YUCHHKA Y HACTABU U MOJIaramy HCIUTA
Y CPeEbOj IIKOIK. YUYCSHUIM MOPajy OUTH yHANPHUje]] YIIO3HATH ca TEXHUKaMa OI[jClhUBaba U KPUTECPHjyMUMa OlljcHhUBaba

INPUJIOI': BJEXKBE / 3AJAIIA

BJEKBE / 3AJAIIA

Four channel osdilloscope-XSC1 il

SRR I . S AN A I N IS SO N R i Hucmpymenmu

L Lo b S b Bjexoa 0p.01 - Bontmerap u amnepmetap
’ ' ’ Bjexoa 6p.02 - MynatuMeTap ¥ MjepHa CTpyjHa COHIa
Bjexoa 6p.03 - ['eneparop dyHkIHja
: : : ; ; Bje:x6a 6p.04 - Ocumiiockor - Mjepere HalloHa, yuecTaHoCTH U (azHor momaka
B P b SERRRER P Proeeeeede Peeeeeee Bjexoa 0p.0S - YeTBOpPOKaHATHU OCHMIIOCKOII
: : : : ; : : : ' Bje:x6a 6p.06 - Cabupay HaroHa
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2 1 il

T1 - Time Channel_A Channel_B Channel_C Channel_D Reverse
—J| 191.181 ms 0.000 v -4.187 Vv 10.000 W 5

T2 4| #|| 191.181 ms 0.000 V -4.187 V 10000V IE

T2-T1 0.000 s 0.000 W 0.000 Vv 0.000 vV GND (™

~Timebase ——— Channel_A Trigger

A
Scale: |5 ms/Div Scale: IlD V/Div @ Edge: Ij‘ + | Ext (™
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http://www.informatika.ftn.uns.ac.rs/
http://www.elektrotehnika.ftn.uns.ac.rs/

AcTa0nJHU MyJITHBHOpATOP

OET

Bjex6a 0p.01 - OMoOB 3aK0H

Bje:xoa 6p.02 - [Ipsu Kupxodos 3akon

Bjexoa 6p.03 - Ipyru Kupxodos 3akoH

Bjex6a 6p.04 - Kongenszarop - mymeme U MPaKmHEmhe

Bje:xoa 6p.05 - Penna, napanenna 1 MjelIoOBUTa Be3a KOHJIEH3aTOpa
Bjex6a 6p.06 - Peqna u mapanemna Beza R, L u C

Bje:x6a 6p.07 - Cpenmba 1 epeKTHBHA BPEIHOCT HAU3MjSHUYHE CTPYje
Bjexo6a 6p.08 - Mjepeme cHare

Enekmponuka

Bjexoa 6p.01 - lcnpassbad ca jeTHOCTpAHUM HCIIPABIHAHEM

Bje:xoa 0p.02 - Crabunucanu UCIpaBibad

Bjex6a 6p.03 - PL] nojauasau

Bje:xk0a 0p.04 - Jlornuka koia

Bje:xkoa 0p.0S - Peano ocriimiatopHo Kojio

Bje:xkoa 0p.06 - [lapaneaHo ocrimiaTtopHo KO0

Bje:x0a 6p.07 - CorncTBeHe ocLuIalyje IpOoCTOr OCIMIATOPHOT KoJia
Bjex6a 6p.08 - Hanonu u ctpyje y mmojauaBady ca 3ajeTHHYKUM €MUTEPOM
Bjexoa 6p.09 - [TojauaBau ca 3ajeJHIYKUM COYPCOM

Bjexoa 6p.10 - [TojauaBau cHare ca KOMIUIEMEHTaPHUM TPaH3UCTOpUMA

Bjexoa 6p.11 - [lojauaBau ca MO3UTUBHOM IOBPATHOM CIIPETOM-OCIIHIIATOP

Bje:xxk0a 0p.12 - P1] ocuunatop ca BuHoBUM MOCTOM

Bje:xx0a 0p.13 - TpaH3ucTop Kao npexkuaay

Bjexoa 6p.14 - pA741 - HajIO3HATHjH OTIEPALIUOHH IT0jayaBay

Bjexoa 0p.15 - UnBepTop

Bje:xx0a 0p.16 - Jlornuko HWJIU xono y IMOC Texauuu

Bje:xxk0a 0p.17 - IlpukspyunBame norpowmaya Ha uzna3 [IIMOC kona npeko
TpaH3UCTOpa

Bjexoa 6p.18 - AcTabumHN MyNITHBHOpATOP

Bjexoa 6p.19 - MorOCTaOMIMH MYJITUBHOpPATOP

Bjexoa 6p.20 - [IperBapame TpeHyTHE BPEJHOCTH HAIIOHA Y JIUTHTAIHU OOIHK

Bje:xx0a 0p.21 - Ananorau curnai, A-Jl, npenoc, [[-A, aHamorau cursain




