IJIAH U ITPOI'PAM HACTABE U YUEA
3A OBPA30BHH NMPO®HJI EJIEKTPOTEXHUYAP PAYYHAPA

CTAHIAPA KBAJITU®HUKALHJIE

Hazus kBammdukaunje: Enexrporexuuyap pauyHapa
Cexrop - noapyuje pana: EnexrporexHuka
Huso kBamndukanuje: 1V

Haunn crunama Kpajandpukanuje:
KBanudukaiuja ce cTHUe HAKOH YCMELIHO 3aBPLIEHOT MPOLIECA CPeIber CTPYUHOTr 00pa3oBatba.

Tpajame:
Iporpam cpeatser ctpyuHor odpaszoBatba 3a CTHLAWE KBaTH(UKALIKje TPaje YeTHPH FOJIHHE.

Haunn nposepe:
Jocturnyroct ucxoaa nporpama cpeser ctpyqHor o0pasosaiba ce NpoBepaBa Ha MaTypPCKOM MCIIMTY KOjU CIIPOBOJM Cpeiba LIKOoa W 3aBoj 3a
yHanpehupame obpazopara u Bacnurama (3YOB).

3acHoBaHocT KBaJH(pUHKANH]e:
KBanudukauuja ce 3acHHBa Ha OMUCY paaa, LM/LEBUMA H UCXOMMa CTpY4YHOTr o0pa3oBatba.

7.1. Onuc paaga
JY:KHOCTH - CTPYYHe KOMIeTeHlHje:

[Tpunpema u opranuszauuja paaa

H3pana TexHHUKE B KOPUCHHUKE JOKYMEHTALIH]je
MHucTanuparse pauyHapcKUX cHCTeMa

Hajzop, Hajorpaima U 0/ipykaBarbe pavyHapCcKHX cucTeMa
H3pana cucrema ca MUKPOKOHTPOJIEPOM HIIM MHKPOpauyHapom



Jy:KHOCTH - CTPY4YHEe KOMIIeTeHIlHje

3apauy - jefHHHIE KOMIETEHIHja

[punpema u opranusaiuja paja

[Tpunpema norpebuy onpemy, ypehaje, codreep, anar u pezepeHe 1enoBe

YuecTByje y THMY W e(DUKaCHO KOMYHHLIMpA ca capajHHLIUMa

KomyHu1Mpa 1 yBaxkaBa 3aXTeBe KIHjeHTa

CnpoBoay ryiaHMpaHe 3ajaTke y CKJaly ¢a YCrnoCcTaB/beHHM CTaH1apAMMa KBaJIUTeTa

IIpaTtu uHoBauuje y o61acTi HHMOPMALMOHHUX TEXHOIOIH]a U NMPeUIaye pelieta 3a yHanpehusamwe pagHor
npoueca

M3pana TeXHUUKE U KOPUCHUUKE JIOKYMEHTALIMje

[Mpeanake KoHUrypauujy pauyHapa npema norpebama KOpHcHHKA

Hzpahyje meme u 6ok AujarpaMe pauyHapcKHUX CHCTeMa

Boljewe peloBHUX W NEPUOJANYHUX M3BELITAja O CTakby W MHTEPBEHLMjaMa Ha pauyyHapCKoj OrpeMH
Hzpabhyje TexHHuKa ynyTcTBa y CKIaay ca norpebaMa KOpUCHHKa

Hucranuparse
pauyHapcKUX cHcTeMa

Cknana pauyHapcKy jeIHHHLY

WHcranupa ¥ KOH(UrypHiile OnepaTHBHA CUCTEM W alJIMKaTHBHH co)TBep 3a noTpede KOPUCHHUKA
[ToBesyje u koH$UrypuiIe qogaTHe Xapasepcke ypehaje y pauyHapcku cucteM

TecTupa pauyHapcKu CHCTEM

l_[()}_lC].LIaBa CHI'}"pHOCHC MOCTaBKe Ollcpa'l‘[r{BHOI' CHCTEMA

Hansop, Hajorpazima u ofpikaBate padyHapckux
cucTemMa

Ipatu McTOpHje pasa pauyHApCKOr CHCTEMa MO 3aJaTHM MapaMeTpuMa U Npejyiake TepMHHE MPEBEeHTHBHOT
onprKaBama

CrpoBOAM NPaBEeHTHBHO OJPIKABak:e

Vrephyje 1 oTK/1aa KBApOBE Y pauyHaApCKOM CHCTEMY

[lpaBu pesepBHe KOMHje MpeMa 3aJaTHM MapamMeTpuma

[lpouebyje KBaTUTET XapABEPCKUX peluesa , youasa npobieMe U rpenopy4yje u3mete (nodosbiuama) y
CHCTEMY

Hanorpaljyje pauynapcku cucrem

H3pana jennocraBHOr cuctema ca
MHKPOKOHTPOJIEPOM HJIH MUKPOpa4yyHapoMm

Moaenyje jenHoCTaBaH CHCTEM ca MUKPOKOHTPOJIEPOM

Mozenyje jeaHOCTaBaH CUCTEM ca MUKPOpavyyHapoM

IToBe3yje cuctem ca nepudepujom

Koundurypuiue/nporpaMipa jeJHOCTABaH CHCTEM ca MUKPOKOHTPOJIEPOM
KoHdurypuie/nporpaMupa jeAHOCTaBaH CHCTEM MHKPOPaYyHApOM

7.1.1. H3n10eHOCT PH3HIHMA NPH 00aB/baILY AYKHOCTH:

— Pwusuk on crpeca

—  Pusuk og obosbema KHuUMe
— Cnaba ¢u3MuKka aKTHBHOCT
—  Pusuk on owtehema BHaa




7.1.2 EkcTpeMHH YCJI0BH NOJ KOjHMA ce 00aB/ba N0CA0 €A CTeYeHOM KBAJTHPHKANHjoM:

— Jlowe ocBetsberse (HeAOCTATAK JHEBHE CBETIOCTH, BELITAYKO OCBETILEHE)
— llpocTopHa ckyueHocT

7.2. lln/beBH cTpy4HOr 00pa3oBamLa

L1 cTpyunor obpa3oBama 3a kpanvpukaunjy Enexrporexuuyap pauyHapa je ocnocod/baBame JIMLA 38 HHCTAIMPamke pauyyHapCKUX CUCTeMa, Haa30p,
HaZorpa/iiby W O/Ip3KaBake PadyyHApCKUX CUCTEMA M U3pajly CHCTEMa ca MHKPOKOHTPOJIEPOM MIIM MHKPOpayyHapoM.

HeonxoaHoct cranHor npunarohaBarsa npoMEH/BUBAM 3aXTEBUMA TPIKUILTA, TOTPeOe KOHTHHYHpaHOT 00pa30oBatba, CTPYYHOr yCaBpllaBata, pa3Boj
KapHjepe W cil. yemepasa Aa auua 6yay ocnocob/bapaHa 3a:

NpUMEHY Te()ijCKHX 3HAHKA Y NPAKTHYHOM KOHTEKCTY,

AHATMTHYKO Pa3MHILIbALE U peLlaBatbe npobiema;

THUMCKH paji;

MPHUMEHY Mepa 3allUTUTE 3]paBjba U )KMBOTHE CPEIMHE Y MPOLIeCy pana;

rpey3uMatrbe OIFOBOPHOCTH 3a BIACTHTO KOHTHHYHMPAHO YU€the M HamnpeoBatbe Y Mociy U KapHjepu;
Mpeno3HaBame NOCJOBHUX MOryiHOCTH Y paiHO] CPeIMHH H LIUPEM COLIMjATTHOM OKpPYsKetby.



7.3. Hexoau cTpy4dHor oGpa3oBamba

CTpyuHe KoMIeTeHIHje

3Hama

BemTnHe

Cnoco0HOCTH H CTABOBH

[To 3aBpuieHOM nporpamy obpas3oBasa, aulie he OUTH y cTamy na:

[Tpunpema u
opraHuzaLuja paja

aeduHHIIe MEeTOlIe O/IpKaBatba pauyHapa
o0jacHu 3Hauaj HHPOPMALHOHHX
TEXHOJIOTHja 32 CABPEMEHO MOC/IOBALE
ofjacHu OCHOBE MeHaUMeHTa yciyra /
MPOH3BO/IHbE

NpaTi W yCBaja HOBA TEXHOJIOLLIKA
pocturiyha y noapy4jy pauyHapcke
TeXHHKE

KOPHCTH CTPYUHY JIMTEpATypy H
NpeTpaXKHBame JOCTYNHUX Oa3a
unpopamuuja u 6aza 3nama

ofjacHu 3Hauaj MIaHupara paja

OMMILIE eJIEMEHTE MJ1aHa paja

pazMKyje HauMHe O/IpIKaBaha CpeICcTaBa 3a
pan

ofjacHu NpUHLIKINE paja y rpyIu 1
eukacHo Bohemse rpyne

yBuha 3Hauaj nuaHupara u onabupa
JbY/ICKHX pecypca 3a notpede opraHuzaliije
o0jacHH OCHOBE MeHalMeHTa yciyra /
NPOH3BO/IHE

Mo3Haje pasIHvuTe YIpaBbauke CTHIOBE

MpaTH pa3Boj HOBHX JHjarHOCTHYKHX
co(preepa

onabepe anar U MHCTpyMeHTe noTpedHe 3a
0/IpXKaBaLe PauyHaApPCKOr cucTemMa
KOPHMCTH alaT M HHCTPYMEHTE 3a
OJ/ipJKaBaLe pauyHapa

KOPHCTH MEpe 3allTHTE Ha pajy Yy MOCTYINKY
o/lprKaBarba pauyHapcKor cucTema
cacTaB/ba IJIaH MEPEbA U TECTUpakba Koja
Tpeba 00aBUTH HA pavyyHapy y LMY
BepudHKaLHje 3a10BOJLEHOCTH
(PYHKLIHOHAJIHHX 3aXTeBa;

camMOoCTa/lHO MPHUKYIUba MoJaTKe ca
TPAKHMLITA

MpaBu MOHYLY yCiyre

NJaHupa KOMIOHEHTE pavyyHapcKor
cUcTeMa Kako OM MCrolToBao
cneuudUKaluMjy 3axTesa

M3pa/ik jeIHOCTABAH MOCIOBHHU M1aH
npeseHTyje oapeljeHu eo niaaxa
Mpou3BOAH-e/ PUHAHCH|CKOT M1aHa
YUECTBYj€ Y pajly THMa, NpeUIake peluersa
YHYTap THMCKOT paja M AUCKYTYje O lbUMa
KOPHCTH HayueHe KOMYHHKALIHOHE
BELUTHHE Y MOCJIOBHO] OKOJIMHH

H3zpana TexHuuke u
KOPHCHHYKE
JOKYMEHTaLHje

HaBe/le OCHOBHY HAMEHY W CBPXY TEXHHUKE
JIOKYMEHTaLH]je

HaBeJle OCHOBHE €leMEHTE TEXHUYKE
JOKYMEHTaLHje

o0jacHM KMBOTHH LMKIYC M (ha3ze npojexra
HaBe/le OCHOBHY HAMEHY U CBPXY HAEjHOT
peleba

no3Haje paj ca nmporpaMHMmMa 3a u3pauy
TEXHUYKE JOKYMEHTaLHje

Kpeupa OJIOK Mjarpam payyHapckor
CHCTEMA

KpeHpa Moacn jeﬂHOCTaBHOF CHCTEMA Ca
MHMKpPOpaYyHapoM

KpeHpa Mojiell jeIHOCTaABHOI CHCTeMa ca

CaBECHO, OArOBOPHO, YPEIHO H
rnpeuusHo obaBiba nosepexe
M0oCJIOBE;

e(pMKACHO MJIaH|pa U opraHusyje
BpeMe;

MCIOJbH MO3WTHUBAH OIHOC MpeMa
3Hauajy cripoeoljema Baskehinx
cTaHmapaa y paay;

MCIOJbH MO3HUTHBAH OIHOC MpeMa
(hyHKUHMOHATHOCTH H TEXHHUKO]
UCMpaBHOCTH onpeme U ypehaja
KOje KOPHCTH NpH 00aB/balby
nocna;

MCIOJbH JbyOa3HOCT,
KOMyHHKaTHBHOCT,
MnpeLy3MMIbHBOCT,
(pnexcubunnoct y oaHocy npema
capaaH1IIMMa;

MCIOJbH KPEATHBHOCT U
MHOBATHBHOCT NpH 00aBjbatby
nocna;

OpHjEHTHCAH MPEMa KITHjeHTY U
MPHIAro/bHB Ha MPOMEHE Y
pany:

peluiaBa npobneme y paay;
HCIIOJBH MO3MTHBAH OJHOC l'[peMa
npo(eCcHOHATHO-ETHUKHM
HOpMaMma M BPeAHOCTHMA;
MCIOJbH MO3WTHBAH OHOC MpeMa
mepama 0e30eJHOCTH M 3alITHTe
noaaTaka.




Hagejie wTa Tpeba 1a capyku KBAITHTETHO
TEXHUYKO PELCH:E

objacHu nojaM W 3Ha4aj craHaapaa
KBaJIMTETA

HABE/IE HAYUHE 38 KOHTPOJIY M3BPLIEHUX
Moc/I0Ba

aHanu3upa (pyHKIMOHAIIHE 3aXTEBe
pauyHapa

aHanu3upa notpebe KOPUCHHUKA 3a
apXHBHparbeM rojaTaka

Tpenopyuyje u3MeHe peIoBHOT H
MPEBEHTUBHOT O/IPKaBaba

TN03Haje Pefociiel pajiibi Y TEXHOIOLIKOM
npouecy

Mo3Haje Mojam CepBUCHE KibHIKULIE
Mo3HAaje NMojaM KOPUCHHUUKOT YITyTCTBA

MHKPOKOHTPOIEPOM

npeaiaxke KoHGHUrypauujy pauyHapa v
nepudepujckux ypehaja y cknaay ca
cneuuduKanrjoM (GYHKIMOHAIHUX 3aXTeBa
Je(uHUILE NpeaMep U MpeIpauyH y OKBUPY
TEXHHYKE JOKYMEHTaLHje

BPIIH KOHTPOJTY W3BPLICHHUX MOCIOBA
CacTaBJba 3aMMCHUK NpUMeatH

NpaTH TEPMHHE OIpIKaBaba pauyHapcKor
cucTema

MpoLeHyje TPOUIKOBE OpiKaBatba
pauyHapckor cucreMa

Kpeupa miiaH apxMBHpara y CKiaay ca
notpebama KOPUCHHUKA

u3palyje KOpHCHHYKA YIyTCTBA 3a
pa3uYKUTE KaTeropuje KOPHCHHKA
CaMOCTAIIHO CAYWHH WJIH MOIYHH MOCI0BHY
JOKYMEHTALH]Y

Hucranuparse
pauyHapcKUX CHCTEMa

pasiiuKYyje pasNuuuTe apXUTeKType
pauyHapcKor cHeTemMa

HaBe/le JIe/IOBE CUCTEMCKOT copTBepa U
objacHu muxoee GyHKUHje

neduHuile U objacHH onepauuje Hal
npouecuma

o0jacHu ynory onepaTuBHOT CHCTeMa
OTHLIE CTPYKTYPY ONEPaTHBHOI CUCTEMA
ojacHu nojam BUpTYyeEnu3auuje
oJabupa onepaTUBHH CUCTEM HA OCHOBY
xapaeepcke KoHpUrypauuje

aHanu3upa MoryhHocT Hajorpazie
nocrojeher onepaTHBHOr CUCTEMA Ha
JAPYTH, HOBHJH ONEPaTHBHH CHCTEM
HaBeJle W 00jacHH HauUMHE MOBEe3UBaba
pauyHapa y Mpexy

ofjacHu BpcTe HaMnaja Ha ONepaTUBHH
CHCTEM

cacTaB/ba pauyHap y ckjajy ca
cneuuduKalrjoM (PYHKIHMOHAIHMX 3aXTeBa
Kperpa BUPTYeIHY MaLIHHY

rnojieliaBa NapameTpe KpeupaHe BUPTyeIHe
MaLlnHe

koH(urypuwe onuuje BIOS-a/ UEFI
o0apJba MHCTANALIH]Y ONEPaTHBHOT CHCTEMa
Ha pajiHOj CTAHMULIM

MHCTaJIMpa yrpaeJbauke nporpame ypehaja
(npajBepe) Ha pagHO] CTAHMLIK

BpLUM Hajorpaawy (,.upgrade™ )
OnepaTHBHOT CHUCTEMA

KOH(Urypuile U ynpassba 6e30enHoiuhy
chcTeMa

ynpaeba JeJbeHUM NojaLuma
KOH(HrypHilie pasHe CepBUCE Ha PajlHoOj
CTaHHLH

obaBsba MHCTAIALI]Y/ ICHHCTAIALIH]Y




- objacHM ysory KBOTa AMCKa;
- ofjacHu ynory | 3Hauaj nocrynka
EHKPHIILIMj€ U KOMIIPECH]je MoaaTaka

noparHor/mocrojehier copTeepa Ha paaHOj
CTaHHUIIH

MHCTaIMpa U KOH(UIypHuLle HOBH Xap/Bep
KOH(HUrypHile KBOTE JUCKa

BPLUM ONTUMH3ALIK]Y W MPATH Mpoliece
OMEepaTHBHOI cHCTeMa

noBe3yje pauyHape W Apyre MpeskHe
ypehaje u kpeupa paany rpymny

MHCTaMpa U KoHdurypuiue Bed cepeep
nojewasa firewall

BPLUM EHKPUIILK]Y H KOMIIPECH]Y MoJaTaka

Hanzop, Haporpaamwa u
O/ip>KaBatbe
pauyHapcKUX cucrema

- OMNHMLIE CTPYKTYPY MHKPONPOLECOpa
ofjacHu ynory cBake LelHHe

- ofjacHu ynory u (pyHKUH]Y Memopuje

- OMHILIE HAUMHE 33 OTK/IAKAE TPeLaKa y
paay MEMOPH]CKHX MOJLyJ1a

- ofjacHM YHyTpaliky CTPYKTYpPY H
MPHHLIMI pajia MEMOPHCKHX KoJa

- 00jacHH yJIOry W HAYMH paja Hanajarba

- o0jacHM yJory U 3Hauaj MaTH4YHe Tioye

- pasiMKyje BpcTe cioTOBa M 00jacHH
HHUXOBE KapaKTEPHCTHKE

- ofjacHu ynory MpeskHOr ajanTepa

- HaBeJe Je/IOBE BH/ICO CHCTEMa M 00jacHH
HHXOBY YJIOTY

- ofjacHu nojam KBapa y pauyHapckom
cUCTEMY

- Haeejle Hajuelihie KBapOBe pauyHapa U
00jacHH y3poKe HBHXOBOI HACTajamba

- HaOpoju 1 06jacHH BPCTE OpKaBarba
pauyHapcKor cucTema

- aHanM3Mpa pesysTaTe TECTOBA H W3BOJIH
3&K.J'by‘-{](e O TAYHOCTH I'IpeTI'IOCTaBKe 0
HajBEpPOBAaTHHjEM V3POKY KBapa

- ofjacHu HauMHe NHLEHLHpatba coPTBEpa

- o0jacHM yJIOry JUPEKTOPH]YMCKHX CEpBHCa

Yrpaan/3aMeHH jeIMHHLLY 3a Harajarbe
onabepe oarosapajyhe kyhuwre 3a
uzabpaHy MaTHYHY MJI04Yy

yrpaan/3aMeHH MaTH4HY riody y kyhuire
onabepe moayne 3a nocrojehe cnorore
yrpagn CPU Ha maTHuHy njouy

yrpaau MeMOPHjCKe MOJyJie OnepaTHBHE
MEeMOpHje Ha MaTHYHY MOy

MoBesKe pa3iMuMTe U3asHe ypehaje ca
LIEHTPAJIHOM je€AUHHLIOM

NpoLEeHH Jia i oapeheHa pauyHapcka
KOH(Hrypaumja Moxe J1a ce HaJI0rpaau
BPLLH MOCTYNAK HAJ0TPajiihe pauyHapcKe
KoH(urypauuje

TECTHPa MUCIPaBHOCT pavyyHapa
MJEHTH(IHKYje HeHCrpaBHE KOMIOHEHTE Y
pauyHapcKOM CHCTEMY

pa3nMKyje H NpUMebYje BPCTe OflpKaBarba
pauyHapcKor cHcTeMa

€acTapjba jaH peOBHOI W MPEBEHTHBHOT
oJpiKaBarba

nperneja pauyHap y UWJbY JeTeKLHje
CHMINITOMA KBapa

KOPHCTH pa3ziMuMTe Mporpame 3a
JIMjarHOCTHKY XapJBEPCKHX npodaema




objacHu yJ0ry JOMEHCKOT KOHTposepa
npedunuiie o0jeKre JMPeKTOPH]YMCKUX
cepBUca

ofjacHu pasJiore npasibera Pe3epBHUX
KOmuja

o0jacHu 1ojam W 3Ha4aj rpyrnHUX rnojauca y
yrpaeJbakby KOH(pUryparujom

00jacHu HAUKMHE 3a YIIPaB/babe
KOH(UrypaLHjoM pauyHapcKHX CHCTeMa
oGjacHu nojam nepdopMaHcH pauyHapeKor
cucTeMa

npenopyuyje ajkypupame copreepa y LHbY
OTKJIarbarba npodieMa y pay WiH y LHIbY
nobosblnama nepopmancu paga
Mpenopy4yje Haaorpaay xapasepa

obaBsba notebHa Meperba Y LHJbY
OTKpHBaka y3poKa KBapa

npHMelbyje pasiHunTe TeXHUKE OTKPHBatba
KBapa

nJaHupa NonpasKy padyHapckor cHeTema y
cknany ca norpebama KiujeHTa

OTKJIatha KBAPOBE Y Pa4yHAPCKOM CHCTEMY
npema 1e()MHUCAHOM IUIaHy

npuMetbyje oarosapajyhu moaen
NMLEHLIMparba codTrepa

NpHMebYje IPyIHE MOTUCE 3a NOELIaBakbe
pauyHapCKUX U KOPUCHHYKHX Halora
MHCTAIMpa U KOH(HUrypHILIe JOMEHCKH
KOHTpOJIep npema norpedama KOpUCHHKa
MpaBH pe3epBHE KOMHUje npema 3a1aTHM
napaMerpuma

MpaTH CTabe pauyHapcKor cHeTeMa

BPLIH NPOLIEHY Mep(pOpMaHCH padyHapeKor
cHCTeMa Ha OCHOBY pesynTara npaherba
yIpaeba KOH(PUrypauujom pauyHapekor
cHcTeMa yrnoTpedoM CKpHNTOBa 3a
ayToMaTH3aLujy

M3pana cucrema ca
MHKPOKOHTPOJIEPOM HITH
MHKpOpauyyHapom

KOMOHHYje pasiiulTe aropuTaMcKe
CTPYKTYpe

Ae(HHHLLIE W3Pa3 HA OCHOBY KOra ce
ozpehyje Tok U3BpLIABa-a AFOPUTMA H
rnporpama

pasyme 1ojam JekoMnosuumje npobiema
pasyMe 1ITa Cy JIJaTOTEKe U YeMy CITyKe
ofjacHH TEXHMKe paja ca MoKa3HBauuMa
pasymMe cMHCao nporpaMupara BoheHor
norahajuma

pasiiuKyje pa3iiuuTe apXUTEKType
MUKPOKOHTpOJIEpa

o0jacHu MPUHLMI pajia CaBPEMEHOTr
MHKPOKOHTpOJIepa

MOJIeNTyj€ jeIHOCTaBaH

MULIE KOJOBE Yy KOjUMa KOMOHHYje Hapeabe
OCHOBHOT M BHUILECTPYKOT IPaHama
npUMetbyje TeXHUKe paja ca nokasHBaduma
MoBe3yje MUKpOpadyHap Ha HHTEPHET H
nojeiasa cee norpeGHe napamerpe
Kpeupa M KOJMpa ujarpam Toka ca
Pa3IMUYMTHM YIHEK/IaBabUMa LIMKITMYHHX
CTpYKTYpa

Kpenpa QyHKUHje NpH YeMy pasyMme
KOPHCTH MPEHOC NapaMerapa 1o BpeaHOCTH
1o pedepeHur

Kpeupa nporpamMe 3a MaHUMyJIALK]y
TeKCTyalHHM JaToTekama

Kpeupa nporpamMe 3a MaHUIyJIaUHjy
OUHAPHUM JIATOTEKAMA




MHKPOKOHTPOJIEPCKH CHCTEM Ca
pa3sIMYHTHM THIIOBUMA CEH30pa U
U3BPLLUHUX eJleMeHaTa

pa3IMKyje pasiMuMTe apXHTEKType
MHKpOKOpauyHapa

00jacHH NPUHLIKIT pajia CaBpeMEHor
MHKpOpauyHapa

ojacHu yiory onepaTMBHOI CHCTEMA Y
n3abpaHoM THIY MUKpOpauyHapa

Kpenpa aruiiKaLHjy y3 npuMeHy
CTaHJAPAHUX KOMIIOHEHTH U3 GubnoTeke
KOMIOHEHTH

MOBe3yje e/IeMEHTE MHKPOKOHTPOJIEPCKOT
cHCTEMa Y LeJIHHY NpeMa TPHIIOIKEHO]
eMu

npeHece nporpam ca padyHapa

HA MHKPOKOHTpOJIEP

MOBe3yje CHCTEM Ca pauyHapoM 1
npebaLlyje NoaaTKe Ha W U3 padyHapa
MHCTAJIMPa ONePATHBHHU CHUCTEM Ha
MHKpOpauyHap

HHCTAJIMpa pa3/IMyMTe aryIiKaTHBHE
nporpame

KOH(HrypHILe, NOBEKE H NPOrpamupa
JeAHOCTaBaH CHCTEM ¢a MHKPOKOHTPOJIEPOM
H/UITH MUKPOPAuyHAaPOM W HEKOJIUKO
nepudepHux ypehaja




INJAH HACTABE U YYEIA

3a 00pa3zoBHU npodun EjnexkTporexunuap pauyHapa

1 PA3PEJL 11 PA3PEJL 111 PA3PEJL IV PA3PE]L VKYITHO
HeaebHO roaHIbe Hele/bHO TOAHIIH€ Hejle/bHO TOAHIIH:E HeaebHO TOAHIIH:E TOAHII e
T|B|IMH T |B |MH|G|T|B|MMH| T | B |[NMH|B|T|B|MIH| T |BINH| B |T|(BITIH] T | BINIH| | T B |IIH| b E
A2: OBABE3HH CTPYYHH NIPEAMETH 7132 |259(111] 74 6 |11| 2 |204(374] 68 |90] 7 |12 238 |408 90| 3 (14 93 (434 90 | 794 |1327(142|270] 2533
1. | ®usmnka 2 74 2 68 142 142
2. | OcHOBe eNIeKTPOTEXHHKE 311 111] 37 211 68 | 34 179 | 71 250
3. |Pavynapcka rpaimka M MyJITHMEIH]A 2 74 74 74
4. |¥VBoa y apxXuTeKTYpY pauyHapa 2 74 74 74
5. |Pauynapcku xapasep 2 68 12 68 12 80
6. |Enexrponmnka 201 68 | 34 211 68 |34 136 | 68 204
7. |Codrreepekn anati 2 68 2 68 136 136
8. |OneparHBHH CHCTEMH 3 102 30, 3 102 18 204 48| 252
9. |llporpamupatse 2 68 18 2 68 24 3 93 30 229 721 301
10. [MMKpOKOHTPOJIEPH M MUKPOPauyHapH 112 34 |68 301212 62 | 62 300 96 | 130 60| 286
11. [Pauynapcke Mpese 211 68 |34 18 68 | 34 18 120
12. |PauyHapcka OrHka 211 68 |34 68 | 34 102
13. |Onpkasamse pauyHapCKHX CHCTEMA 3 93 30 93 30y 123
14, [Pauynapu y cHCTEMUMA YIIILIPABIbatbA 12 31 |62 31 | 62 93
15, |Texnuuka 1oKyMeHTALMjA 2 62 62 62
16. (IpeayserHuinTso 2 62 62 62
17. | Mpakruuna Hacrasa 2 74 2 68 |30 142 30 172
b: H3BOPHH MPOT'PAMHM 2 68 2 62 130 130
2. |M3Gopuu nporpam oGpasosnor npodma®* 2 68 2 62 132 132
Vicynto A2+ 7|3 |2 [250)111| 74| |6 |11] 2 |204[374] 68 |o0] ;) 12 §3§, 408 |90 .!g) 14 “9535) a34| |90 (;g:) 1327]142|270 @L
Yrynuo A2+B 12 444 19 736 (;?) (g:&g) (:;) (2;;) éggg)

Hanomena: ** Yuenuk Gupa nporpam ca JIMCTE ONITE0OPa3OBHHX HIK CTPYYHHX W3D0PHHX nporpama



B: JIucra n3Gopuux nporpama

PA3P
P.6. Crpy4sn H300pHH NporpamMu ER
| m|
1. | EnekrpoenepreTuka 2
2. - 2
OCNIOBHE KOMYHHKalHje
> AJIATH 33 YNIPABIBAE CAPKAJEM HA MHTEPHETY
4.

VnpasJbate NpojeKTHMa

HATIOMEHA: * Yuenuk Gupa u3dopHu mporpaM jelHOM Y TOKY IIKO/IOBaa

Obase3nn o6.1HUH 06pa30BHO-BACIHTHOT paja

OcTBapuBame 00pa3oBamba H BACTHTALA

s ospAsOBHO—BACTUTHOrPATs | VAR | WPAER | m e | W PR | oo
Yac one/beHCKOr cTapelinte 37 34 34 31 136
JlonarHa nacrapa * no 30 no 30 1o 30 o 30 no 120
JlonyHcka nacrapa * 1o 30 1o 30 1o 30 1o 30 no 120
IIpunpemHa Hactaga * 1o 30 1o 30 1o 30 Jo 30 1o 120
JIpywTBeHO-KOpHCHU paa * 10 30 1o 30 1o 30 1o 30 no 120

*AKko ce ykaxe notpeda 3a oBUM odnMLMMa pana




DakyATaTHBHH 00J1HIN 06pa30BHO-BACTIHTHOT paxa**

OCTAJIY OBJIULIA OBPA30BHO — BACITUTHOT PAJIA 1R I 1) 1 1R PRSI
4acoBa yacosa 4yacosa 4acoea
Exckyp3uja 10 3 paHa 10 5 nana 10 5 HACTABHHX 1aHa 0 5 HACTABHHX JaHa
Je3MK HaUMOHATHE MarbHHE ca eIEMEHTHMA HallHOHAITHE KYJType 2 yaca HeJIeJbHO
Tpehu ctpanu je3nk 2 yaca HeJleJbHO
dakynTaTHBHH npeaMeTH/mporpamu*® 1-2 yaca Heles/bHO

CnoGosiHe aKTHBHOCTH YHEHHKA (XOp, OpKecTap, ceKiMje, TeXHHYKe, XyMaHHTapHe,

30-60 uacoBa roiuilmbe
CINOPTCKO-PEKPEATHBHE H JPYre BAHHACTABHE AKTHBHOCTH)

JIpylmTBEeHe aKTHBHOCTH — YUEHHYKH TApaMeHT, yUeHHYKe 3aapyre 15-30 yacoea roaumme

KynTypHo-yMeTHHUKE aKTHBHOCTH LLKOJIE 2 pajHa nana

*[lopen o0aBe3nHx npeaMeTa W H300PHUX Nporpama LIKOa MOXKe J1a OpraH1syje, y ckaany ca onpenesberbuMa yueHuka, (pakyNTaTHBHY HacTaBy H3 MpeaMeTa/mporpaMa Koju cy yTBphenu
MIAHOBMMA HACTABE M YueHa APYrux o0pa3zorHuX npoduia HCTOr WK APYTor MOApPYHja paja, Kao M MIaHOBMMA HACTABE M yueHa 3a THMHA3Mje, a KOju ¢y YTBpHEHH IIKONCKHM MPOrpaMoM.
**Daky TaTHBHH OOINLH BaCINTHO-00pa3oBHOT paja 00aBe3HH Cy 3a YUEHHKE KOjH Ce 3a lbHX onpenene.

OcrBapHBame IJIAHA W NPOrpaMa HACTABE H yYerha

1. Pacnopen paaHHX Hele/ba Y TOKY HACTABHE roJiMHe

I PA3PEJ] 11 PA3PE]T Il PA3PE]] IV PA3PE]T
Pa3penno-uacoBHa HacTaBa 37 34 34 31
MenTopcku pan (Hactasa y OJ0Ky, npakca) 3 3 3
Obase3He H (pakyaTaTHBHE BAHHACTABHE AKTUBHOCTH 2 2 2 2
Matypcku Henur 3
YKYNHO pajHHX Hele/ba 39 39 39 39




2. TMogena onesmera y rpyne’

g‘ apeamen/ mony ro,am:!bn drou.ua-lacona BP0} yHerg
= BexGe m::;’ HacTaBa y 6JI0Ky rpynu o
' OcHOBE €/IEKTPOTEXHHKE 37 15
PauyHapcka rpaduka u MyJITHME 1A 74 15
I[TpakTHyHa HacTaBa 74 15
OCHOBE €NICKTPOTEXHHKE 34 15
Pauynapcku xapasep 68 12 15
Enexrponuka 34 15
f Codrepeku anatn 68 15
OnepaTMBHH CUCTEMM 102 30 15
[Mporpamuparse 68 18 15
IlpakTHuHa HacTapa 68 30 15
Enekrponuka 34 10
CodrBepcku anati 68 10
OnepaTtHBHH CHCTEMH 102 18 10
I [ Tporpamupame 68 24 10
MHKpPOKOHTPOJIEPH H MHKPOpauyHapH 68 30 10
PauyHapcke mpence 34 18 10
Pauynapcka noruka 34 10
[Tporpamupare 93 30 10
OnpikaBame padyHapcKHX cHcTeMa 93 30 10
MUKPOKOHTPOJIEPH W MHKpPOpauyHapH 62 30 10
v Pauynapu y cuctemuma ynpaebarma 62 10
Texuuuka foKyMeHTaLH]ja 62 10
[MpenyseTHumTeo 62 15

''Vyenuim ce nene y rpyne Ha uacoBMMa KOjH Cy MIaHOM HACTaBe H yuersa npeasrheHn 3a Bexkoe, MPaKTHIHY HACTABY MM HACTABY Y BIIOKY




A2: OBABE3HH CTPYYHH NPEAMETH
DOHU3UKA

1. OCTBAPUBAKE OBPA30OBHO-BACITMTHOI PAJIA — OBJIMIIU U TPAJAILE

HACTABA
PA3PE]JT VKYITHO
Teopujcka HacTapa Besxoe [IpakTHiHa HacTaBa Hacrasa y Gioky
I 74 74
1 68 68

2. UWBEBH YYEIbA

- Paseujame GyHKUHOHANHE MHCMEHOCTH - MPHPOIHO-HAYUHE W TEXHHYKE;
- CrHuame 3Hatba 0 OCHOBHHUM (DH3HYKHM [0jaBaMa 3HauajHUM 3a CTPYKY H pasyMeBatbe OCHOBHUX (U3HUKHX 3aKOHA;
~  Paseujare TOrHYKOT H aNCTPAKTHOT MHIU/BEHA W KPHTHYKOT CTARA Y MULLIBEHY;
PasBujatbe CBECTH 0 3HAYajy eKCriepUMEeHTa NpPH YIO3HaBakby, pasyMeBaky H MpoBepaBatby (PU3NUKHX 3aKOHUTOCTH;
- Cruuame cnoco0HOCTH 3a youaBamwe, (POPMYJIHCAL:E M PEIlaBabe jeJHOCTABHHjUX npobaema:
CxBaratbe 3Hauaja (pU3NKe 3a TEXHUKY M MPHUPOJIHE HAYKE;
- Paseujame cnocoOHOCTH M BEIITHHA 3a NPUMEHY 3HAIA U3 (PH3HKE Y CTPYLH]
~  CrHuare 3Haba 0 MPUPOJAHHM PECYPCHMA, HHX0BO] OrPaHHYEHOCTH H OAP/KHBOM Kopuiifiemy;
- PasBujame npaBuiHOT 0/1HOCA Y4eHHKa NpeMa 3alliTHTH, 0OHOBH U yHanpeljemwy KHBOTHE CpenHe;
- CTHuame OCHOBHHX Cca3Harba O MPOoLecHMa H MPOH3BOAHMA Pa3IHYHTHX TEXHONOTHja;
— Passujame pagHuX HABHKA H OJAFOBOPHOCTH.
— TpoaybsbuBame pasyMeBama H yCBajamhe HOBHX 3Halba M3 OCHOBHUX 001aCTH Y KNacHYHO] W MOJAEPHO] (u3HLM;
— [lpoay6seuBaibe pazyMeBaima 0 HAYHHOM MUILLEH:Y W HAYYHHM METOaMa W cXBaTame (GH3HUKe CIHKEe CBeTa.



3. HWJBEBH, HCXOJH, OBABE3HH H INPEMNOPYYEHH CAAPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPHUBAIBE IMTPOI'PAMA

IpBu paspen

YNYTCTBO 3A

i OCTBAPHBAIBA MMTPOI'PAMA
Cxparare 3Hauaja s paszyme 3Hauaj pU3MKe KAo (yHIAMEHTANIHE o  @uznka — QyHIaMeHTaNHa Ha noueTky Teme yueHHKe YMo3HaTH ca
Z (H3MKe Kao HayKe HAYKE H ILEHY Be3y ca MPHPOAHHM H NpHPOHA HayKa. LUM/BEBUMA U UCXOMMA HACTABE, OJHOCHO
- HeHE MOBE3aHOCTH ca TEXHHYKUM Haykama; «  (Dusznuke BeIHYHHE H IbHXOBE yuema, MJaHoM pana i HaYHHHMa OLeH:HBalba.
-E- JpYruM Haykama ® HaBe/le OCHOBHE (DH3MUKe BEIHUNHE U jennuuue.
- TEXHHUKOM BHUXOBE MCpHC_iCD.HHHLlG H (]ﬁjacﬂu Kako ce . CKaﬂapHe H BCKTOPCKE BEJTHYHHE, Oﬁ.ﬂl‘lgll HACTaBe
§ ITpoipupate no0ujajy jennHuLe H3BeaeHNX PUINIKUX [Mpeamer ce peanusyje kpo3 cneaehe obnuke
- 3Haba OPHUIHIKHM BENMYMHA; HACTaBe:
BEJIHYHHAMA *  pasn Hkyie CKaJlapHe H BEKTOPCKE BEIHUYHHE; ® TEOpHjCKa HACTaBa ca JIEMOHCTPALMOHHUM
Pazymeparse e jedmuuiIe NojMOBe pe)epeHTHH CHCTEM, + PedepenTau cucrem. orneanma (74uacosa).
OCHOBHUX nyTama, npelleHn nyT, MatepujaiHa Tauka; « [lonena kperama. )
KHHEMATHYKHX ® pasyme U KOPHCTH I'IOjMOBe Gp'_m HE H Cpc,‘lﬂsa H Tpt:HyTHaﬁp’.iH HA. Meero Deaﬂ“l‘ﬂﬂﬂl_e HacTage
BEJIHUHHA W 3aKOHa yOp3ama « PaBHOMepHO NpaBOJHHH|CKO Hacrasa ce peanusyje y yuHoHULUM WK Y
5 *  pa3HKYyje PABHOMEPHO M PABHOMEPHO KpeTatbe. KabUHeTY 32 PU3NKY.
g yOp3aHO NpaBoOJMHHCKO KpeTamwe, U «  VYopsame. [TaBHON1ePH0 NpOME/LHBO i
; ||pnme|.hyje 3aKOHE KpeTtatba y NMpaBoOJIMHH]CKO KpeTatbe. W}M
E__,- jeHOCTABHM{UM TIPHMEpUMA; « Kopucruru csa J0CTYMHA HACTABHA CPEACTBA.
§ o KopHcTuTn MyaTHMEIHjaIHE Npe3eHTaLu]e.

. ﬂl’.’.“f)ﬂ(’ﬁ?p{f!ﬂ!!)ﬂh‘ ozneo:

- IlpoBepa KHHEMATHUKHX 3aKOHA
NpaBOMHHU|CKOT KpeTama noMohy
KOJIHLA, ﬂHHﬂMOMeTpﬂ H TEroea.

o  YnyhuBatu yueHuke 1a KOPMCTE UHTEPHET H
CTPYYHY JIHTEpaTypy.

o [lopcTHuATH YUEHHMKE 1A pajle pavyyHCKe
3a/1aTKe.

o [lpumersHBaTH paa y napoBHMa u pajay




JduHaMmuka

Pasymesarse
OCHOBHHX
IUHAMHYKHX
BCJIHYHMHA U
HbyTHOBHX 3aKOHa
CTHlabe OCHOBHUX
3Haba O rPaBUTaLIH]H

pa3zyme MojMoBe Mace, CHile W UMITYJICa;
(opMynuwe U npuMemsyje tbyTHOBe 3aKoHe;
pasiMKyje Macy Ol TEKHHE Tena;

pasyme nojMoBe paja, eHepruje u cHare u
HBHXOBY Mel)ycoOHy Be3y:

CXBATH 3aKOH OZIP/Kaba MEXAHHUYKE eHeprije
H 3Hahe 1a ra NpUMEHH NPH pellaBaky
jeaHoCTABHUX npodiema;

NpUMEtbYje 3aKOHE IHHAMHKE Y TeXHHULIH;
HaBe/le 0CO0HHE rPaBHTALIMOHE CHITe;

OcHOBHE IHHAMHYKE BeJIHYHHE:
Maca, cHia v UIMnync.

[1pBu HbyTHOB 3aKOH — 3aKOH
HHEpLIHje.

Jpyru byTHOB 3aKOH — OCHOBHH
3AKOH JIMHAMHKE.

Tpehu HbyTHOR 3aK0H — 3aKOH
akuMje 1 peakumje.
Fpanuraum]}{a CHIa.

Texuna Tena.

Hemoncmpayuonu ocnedu:
Mepetbe cune nomohy
JHHAMOMETpa.

[Ipoeepa apyror tbyTHOROT 3aK0OHA
nomohy KoJHLA, IHHAMOMETPA U
Teroea.

Kpy:HO H pOTAUHOHO
KpeTame

Cruuame 3Hama o
(H3NUKHM BeTHYHHA
W 3aKOHMMa
KHHEMATHKE H
IUHAMMKE KPYKHOT 1
POTALMOHOT KpeTarba

Je(HHHLIE LEHTPUIETANTHO YOp3atbe;

pasyme nojMoBe nepHoa H (ppexkpeHumja,
yraoHa Op3HHa U yraoHo yOp3atbe;

CXBaTH LIEHTPHIETANHY H LEHTPUpYraiHy
CHITY, MOMEHT CHJIE, MOMEHT HHCleHjC H
MOMEHT MMMYJICA M HaBe/le HEeKe je/JHOCTaBHe
NMPHMEPE HlHXOBE HpHMCHE;

LlenTpuneranto yop3ame.

VYraona Op3uHa u yraoHo yopsame.
Llentpuneranna n uentpudyranua
cuna.

MoOMEHT cHlle, MOMEHT UMMyJIca H
MOMEHT UHepLje.
Hemoncmpayuonu o2neo:
JleMOHCTpaLHja pOTALHOHOT
kpetata nomohy ObepbGexosor
TOUKA.

TepmoanHamMHKa

YnosHasame u
pasymepame
OCHOBHHX NMOjMOBa H
npoueca y
TEPMOJIHHAMHLLK

paszyMe MojMOBE YHYTPaLLha SHEpruja u
KOJIMYMHA TOTIOTE;

ne(HHHLIE TEPMOJIHHAMMYKE NPHHLANE;
pasyme nojam koe(uLMjeHTa KOPHCHOT
nejeTea;

VHyTpalltba eHeprija H TOTIoTa.
In Il npuHLMI TepMOaAHHAMHKE.
KoduumjeHT kopHcHor aejcTaa.
Ha\-rfmcmpamw;m ozneo:
JleMoHcTpauuja pasnHauTHX
MEXAHH3AMA NPEHOCA TOMOTE,

MakHM Tpynama.

e MOTHBHCATH YYEHHKE 1a CAMOCTAJIHO
pewapajy npodaeme kopucteh HCTPaXKHBAuKH
NPHCTYI HAyuHOM 00pa3oBatby.

« Kontunynpano ynyhiuBaTH yHeHHKE Ha
npumeny (usuke y Oyayhem nosusy u
CBaKOIHEBHOM 3KMBOTY KPO3 NMPUMEpE H3
npaxce.

Ipalieme n BpeHOBaHE
BpeaHOBaALE OCTBAPEHOCTH HCXO/1A BPILHTH KPO3:

. npahen,e OCTBApPCHOCTH MCXO0da
¢ TCCTOBC 3HaLA

OxBupHH Opoj YacoBa No TemMama

«  Vpony dusuky (4 yaca)

« Kunemaruka (14 vacopa)

« JluHamuka (16 yacosa)

« KpyxHo v potaumoHo kpetame (15 yacora)
+ Tepmoaunamuka (10 vacosa)

+ Enextpuuno n marnetHo noske (15 wacosa)




Eﬂel\"l'pH‘{Hﬂ H MATHETHO NMOLE

[powmnpuBatse 3Hamba
O ENEKTPHYHOM [0/bY
H HEroBUM
KapakTepUCcTHKaMa
CTHUAbE 3HAA O
(PU3HIKHM
BEJIMYHHAMA KOje
ne(uHHALLTY MarHeTHO
noJbe H
KapakTepucTHKamMa
MAarHeTHOT NoJba
CTAJIHMX MarHeTa u
MAarHeTHOT NnoJba
eNeKTPUUHE CTpYje

CXBATH 110jaM HaeNeKTpUcasa 1 3Hahe
HAUMHE HACNIEKTPUCABALA TENA H CMHCA0
3aKOHA O OApPKaky HaeleKTpucamba:

pazyme KyJloHOB 3aKoH;

pa3HKYje jauHHy eIeKTPUYHOr NoJba 1
eNIEKTPHYHH NOTEHLNjall, OIHOCHO
eNeKTPHYHH HATOH W 3Ha Be3y u3mely jaunne
noJba H NOTEHLHjala, OIHOCHO HAMOHA;
pasyMe NnojMoBe eJEKTPHYHE JIHHH]E CHIe 1
eNeKTPHYHH QayKc:

3HA YeMY je jellHaK pall eNeKTpHUHE CUile U
Be3y u3meljy paja v eJISKTPHYHOT HANoHa;
o0jacHi 0cODHHE MarHETHOT M0Jba CTANTHUX
MarteTa W MarHeTHOT noJbad CICKTPHYHE
cTpyje;

paszyMe mojaM MarHeTHor ¢uykca M nojaBy
€eKTPOMArHETHE HHAYKLH]E;

+ Haenektpucasame Tena. 3aKoH 0
OlpiKatbY HaeleKTpHcatba.

+ KynoHoB 3akoH.

o JauuHa eNeKTPUYHOT 110/ba,
CIEKTPHYHH MOTEHLIMja.

«  XOMOIeHO W HEXOMOIeHO
EJIEKTPHYHO MOJLE H IbHXOBO
npukazupatbe nomohy
CIEKTPHYHHX J'IHHH_ia CHIE.
Enexktpuunu dayke.

« Pany enektpuunom noswy, Besa
uameljy pana u enekTpudHOr
HanoHa.

+ MarneTHo nosse. MarueTHa
HHIYKUH]a 0 MarHeTHu duiyke.

« EnexrpoMarHeTHa MHAYKUMja.

dapajiejeB 3aKOH €/1EKTPOMArHeTHe
HHIYKIHje

o Jemoncmpayuonu oaneou:

- JlemoHcTpaumja nocTynaka a
HaeJIeK’I'Pl'icaBﬂH)e Tejda.

- Epcrenos ornen.

- JlemoHcTpaumja enekTpoMarHeTHe
HHAYKL]e.

K/JbYYHH MOJMOBH CAJAPKAJA: Kunemaruka, JluHamuka, Tepmoannamuka, EnexktpuuHo nosbe, MardetHo noJsse




Jpvru paspen

TEMA

LIM/bEBH

HCXO0IH

Ilo 3aBpiueTky Teme yueHHK hie OuTH y cTamy aa:

OBABE3HH U NPENMOPYYEHH
CAJPKAJH MO TEMAMA

YIOYTCTBO 3A
JUJAKTHYKO-METOAHYKO
OCTBAPHUBAILA MPOPAMA

Ocunnaunje

* YcBajarmbe 0CHOBHUX
3Haka o
ocuMnauMjama

* o0jacHu nojam ocUMIALM]a, HUXOB HACTAHAK

Kao0 W KapakTepHCTHYHE BeIHYHHE
OCLIMIATOPHOT KpeTamba (NepHo, y4ecTaHo T,
aMILIHTY1a);

® pazaukyje cnobo/He, NPHHYAHE U NPHIYLIEHe

ocLHNaLHje;

o0jacHH HACTaHAK eleKTPOMArHEeTHHX
OCLIHITALIH]a H YOUH HHXOBY NMPHMEHY;
ofjacHy nojam pe3oHaHUHje H YOUH HeHY
MPHMEHY ¥ CBAKOIHEBHOM JKHBOTY.

e Ocuuiialuje Yy MeXaHuLH,
XapMOHMjcKe OcLMNalmje.

e CnoboaHe, MpHHYAHE, MPHTYLIEHE
ocuunaLmje.

e EnexTpoMmarHeTHe ocuunaumje.

e Pe3oHaHumja.

Hemoncmpayuonu o2nedu:

— XapMoHHjcKe ocLHIauuje (MeToaom
CEHKe).

—  3aBHUCHOCT Nepuoaa O AyiHHHE
MmarematHukor kiarta. [lojase
npurylweHHx ocuunaumja. Iojapa
pesoHaHLje (MeXaHHYKe U
eJIEKTPHYHE).

Ha MNOYETKY TEME YHYECHHKE YIIO3HATH ca
IIH/LEBUMA H HCXOHMA HACTaBe / Yueha,
MJlaHOM paja v HAYHHHMA OLCHHBabLA.

O6anun Hacrase

[Mpeamer ce peanusyje kpos cienche odnuke
HacTaBe:

« TEOpHjCKA HACTaBa 72 4yacosa.

MecTo peaansausje HacTaBe
Teopujcka HacTaBa ce peanusyjy y YHHOHHIIH.

Ipenopyke 3a peajnsaunjy Hacrase

e Kopuwhemwe cTpyuHe nuteparype, wema,
Npe3eHTaLH]a PEKO NPOjeKTopa,
NeMOHCTPALLMOHHX CPeNCcTaBa, paly
kabunety 3a pu3HKky, kopuwhemwe
e/lyKaTHBHHUX NPorpamMa Ha pauyHapy.




Tanacu

* Vcpajarme OCHOBHHX
3HaA O TATacHMa

ofjacHH WITa Cy TanacH M KaKko HacTajy;
o0jacHH HACTAHAK eJEKTPOMArHETHUX Tanaca u
pasiuKyje pasinuuTe BPCTE eNeKTPOMarHeTHUX
Tanaca;

00jacHH NPUMEHY €EeKTPOMArHeTHUX Tajlaca y
CBaKOEBHOM AHBOTY (Ha npuMepy panapa);
o0jacHH MPHHLKMM CyNepno3uumje Tanaca;
pasinukyje nokperte oa crojehux Tanaca;

YOUM LITA CY H3BOPH 3BYKA, KaKBa je pasjiuka
n3mehy 3ByKa, TOHA M LIyMa;

00jacHH OCHOBHE KApaKTEPHCTHKE 3BYKA

youu nojasy Jlonneposor eexta y akycTHLH;
o0jacHH nojaee MHTEphepeHLHje;

audpakumje v NonapH3alje MEXaHHYKHX
Tanaca.

MexaHHYKH TalacH, KapakTepHCTHKE,
BPCTE, HACTAHAK.
ENekTpoMarHeTHn Tanac,
KapaKTEepUCTHKE, BPCTE, HACTAHaK.
Panap u meroea npumeHa.
TIpHHLUMN cyneprio3uumje Taiaca,
MOKpeTHH W cTojehn Tanmacu.
AKyCTUKa, M3BOPH 3BYKa.
Kapakrepuctuke 3syka.

Jlonnepop edexar y axkycTHLH.
Hurephepenumja Tanaca.
Judpakunja Tanaca.
Tonapusauuja Tanaca.

ﬂe.uoncmpa Yuonu oa2neou.

Bpcre Tanaca (nomohy tanache
MalllMHE WK BOJIEHE KaJle).
Ondujame n npenamatbe Tanaca
(nomohy Bonene kane win WSP
ypehaja).

Hutepiepenumja n audppakunja
Tasaca (momohy BoaeHe Kane WiH
WSP ypehaja).

CBojcTBa 3ByYHHX M3BOpA
(MOHOKOpI, 3BY4HE BHIBYIUKE,
MY3HUYKH HHCTPYMEHTH M CJL.).
3By4Ha pe3oHaHLINja.

Oabujame u npenamare EM-tanaca
(kaucTpoHckuM ypehajem). Xepuosu
OrneaM.

¢ JacHO ¥ KOHKPETHO H3jlaratbe rpaiausa ca
OCBPTOM Hd KOHKPETHE NpUMepe M3
CBAKO/IHEBHOT KHBOTA W Npakce.

e Paseujame u cTBapame TAKMHYAPCKOT 1yXa
KOJL YY€HMKa, KPHTHUKOT MIpUCTYNa y
pelagamsy npodiemMa, HHAHBHIYAJTHOCT alli 1
CMHCA0 3a capajiiby W 3aje/IHHYKO Halaketbe
pelemna.

¢ [Inanupare HHTEPAKTUBHUX METOMA paja.




Ontuka

* VcBajambe OCHOBHHX
3HaA O
3aKOHMTOCTHMA
ONTHKE.

pasnuKyje npenamare 011 0J0H]jarba CBETIOCTH
H /1a 00jacHH OCHOBHE 3aKOHUTOCTH
npenamatba u o10Hjarba CBETI0CTH;

o0jacHH OreIaio M COMHBO H OCHOBHE
3AKOHMTOCTH MpeJiaMatba Kpo3 0Be ONTHYKE
objexTe;

ofjacHu nojase HHTEphEepeHLje,
nojapH3autje u AMcnep3Hje CBEeTI0CTH.

Ilpenamarbe CBETIOCTH.
Ondujare CBETNOCTH.
Ornenana.

Couusa.

HMHrepdepeHuHja CBETIOCTH.
Judpakuuja ceeTaoCTH.
IMonapuszauuja CBETIOCTH.
Jlucnep3nja CBETIOCTH.
Jlonnepos edekar y ONTHLM.

,ﬂ eMoncmpayuory o2neou.

Hurephepenunja CBETIOCTH Ha
dpenenoroj Ounpuimu (nomohy
JIACEPCKE CBETIOCTH).

Jndpakumja cBeTI0CTH HA OWITPO]
HBHLIM, NYKOTHHH W TAHKO] JKHLLK
(nomohy nacepcke CBETJIOCTH).

[Monapusaumja ceetnoctu (nomohy
noJlapH3aLHOHKX (PUaTEpa);
(horoenacTHuHOCT (Y NOJAPU30BAHO]
CBETIIOCTH).

Jucnepsuja 6ene ceernoctu (nomohy
cTaKjieHe npuime).

Totanna peduiexcuja; 3akoH
npenamara ceetTnoctH. Gopmuparse
JIMKa KOJl orfesana.

dopmupatke HKa KOJ1 COYHBa.

Ipaliewe u BpeHOBaKE
BpenHoBamwe 0CTBAPEHOCTH HCXOA BPLIWTH

Kpo3:
npaherme OCTBAPEHOCTH HCXO0/1A;
TECTOBE 3HAMbA;

TECTOBE NPAKTHYHHX BEIITHHA.

Oxsupnu 6poj yacosa no Temama

OCHHAALIIEC vovvvveviriririessisresnessinsriessanens (0)
Tanacwu.... e (14)

OnrHka ... e (14)
KeaHTHa cBOjcTBa eleKTPOMArHeTHOT

3paverba 1 MHKPOUECTHLA ...ovvevvrereeennnn (12)
CTPYKTYPA ATOMA .eveeeeenereeneereeennens (12)
CTpyKTYypa aTOMCKOT je3rpa................ (10)




KpanrHa CBOjC'I'Ba CJICKTPOMATHECTHOT
3pavuetba H MHKpO4YecTHUA

* VcBajame 0CHOBHUX
3HaHba KBAHTHHX
ceojcraa EM
3pavera u
MHKPOUYECTHLA.

ofjacHu nojam kBaHTa u nojam QGoToHa;
objacuu kana Hactaje (oroedekar;
oljacHu y3pok HactaHka (oroedexra;
objacun KomntoHoe edekar;

ofjacHH TanacHa CBOjCTBA YECTHLA;

[Nojam Ksanra. doton.

Maca u umnyic (oroHa.
doTtoenekTpuuHK edekar.
AjHiTajHoR 3akoH (oToenekTpuyHOT
edekTa.

KomnToHoB edekar.

Jle Bposseea penauwja.

e Judpakuuja enextpona,
€JIEKTPOHCKH MHUKPOCKOI.

ﬂc.uoncmpa yuonu ozneou.

— ®oroedekar (nomohy dorohenuje)

CTpykTypa atoma

e VYcBajame OCHOBHHUX
3Haa O CTPYKTYPH
aTroma.

o0jacHu cacTtaB M CTPYKTYPY aTOMCKOT je3rpa;
o0jacHH CTAaLHOHAPHA CTaba H HHBOE eHepritje
aToma;

oGjacuu bopose nocrynare;

ofjacHy Kaja HACTA)y KBAHTHH NPEasH;
00jacHM Kako W rlie HacTaje PeHIAreHcKo
3paucHe;

pasiMKyje BPCTe PEH/INEHCKOT 3payetha;
pasinKyje CIOHTAHO 01 CTHMYJIHCAHOT
3pavema;

NPHMEHH CTHMYJIHCAHE eMHCH]E.

e Panepdopnos ornen, CTpyKTypa
aToma.

e CrauvoHapHa cTamba W HHBOH
eHeprije aroma, bopoBu nocrynati.

e KsanTHu npenasu, noSyhusamwe u
3pauetbe aToMma.

e PeHAreHcko 3paucthe.

e CroHTaHa W CTUMYJHCaHa eMHcHja
3paversa.

. ]'Ipumeua CIIOHTAHE W CTHUMYJIHCAHE
eMHCHje, JlacepH.

e [lopena nacepa.

¢ Xonorpaguja.

Hemonempayuonu o2neou:

— HMaentuduraumja Bo1oHHKOBOT
CMeKTpa (CnekTpaiHe LeBH)




* VcBajame 0CHOBHUX ® 00jacHH CTPYKTYpPY aTOMCKOT je3rpa; e CTpyKTypa aTOMCKOI je3rpa.
3Hatba O CTPYKTYPH * 00jacHH HacTaHak nedpeKTa Mace M CTPYKTYpY e Jledpext Mace W cTabHIHOCT
aTOMCKOT jesrpa. aTOMCKOT je3rpa; aATOMCKOI jesrpa.
e o0jacHH paJIMOaKTHBHE pacnaje jesrpa; e PajnoakTHBHH pacnaju jesrpa.
= . . . .
-] . .
e . 06_]21(‘.!1” HACTAHAK HYKIIEapHHX peakumja, . ]]yu.l_eal?ue peakumje, Qucuja u
g thucuje u hysuje; dy3uja jesrpa.
5 * 00jacHH H NPUMEHH AETEKTOPE PAIHOAKTHBHOr | ® JIETEKTOPH PaJHOAKTHBHOI 3pauectba
% 3payeba; I'ajrep-Munepoe Opojau u
E ® ZAlUTHTH O PaJHOAKTHBHOT 3patucHsa. JOHH3AUHOHA KOMOpa.
= e Jlo3UMeTpH M 3alUTHTA O/ 3payetba.
g e EnemeHTapHe uecTHlle, nojaMm H
E‘ iacupukaumja.
-
=3
™
© Hemoncmpayuonu oznedu:
— JleTeKuMja paanoakTHBHOT 3padersa.
— Mepetbe aKTHBHOCTH

K/bYUHU MOJMOBHU CAAPKAJA: Ocrtauuje, Tanacu, Ontuka, ®orton, Tanacno-yectuunugyanusam, Atom, Jlacep, Atomcko jesrpo, PagnoakTuBHOCT,
Hyxkneapne peakuuje

KOPEJIALIMJA CA 1PYTHM NPEAMETHUMA
— MaremaTuka
—  OcHoBe eNeKTpOTEXHHKE
— Ilporpamupame
— ]'Ipar:'mqna HacTasa




OCHOBE EJIEKTPOTEXHHKE

1. OCTBAPHUBAILE OBPA30OBHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

HACTABA

PA3PE]T Teopujcka nactasa Be:xbe [IpakTHuHa HacTaBa Hacrasa y Gnoky

MPAKCA YKVYITHO

I 111 37 148
11 68 34 102
Viynuo 179 71 250

2. UMH/BEBH YYEA

—  CrHuambe OCHOBHHUX 3Hatba H3 00J1aCTH eNeKTPOCTaTHKE;

- CTHuatbe OCHOBHHX 3Hatba M3 00NIacTH jelHOCMEPHHUX CTpyja;

—  Crnuame OCHOBHUX 3HaHa U3 00acTH eNneKTpoMarHeTHIMa;

—  OcnocobsbaBatbe yUeHHKA 3a Meperba U3 001acTH eNeKTPOTEXHHKE,

—  Ocnocod/baBame yYeHHKA 33 NPAKTHUHY NPOBEPY N0jaBa U 3aKOHA U3 001ACTH ENEKTPOTEXHHKE;

—  CrHuambe OCHOBHHUX 3Hatba O aHANH3H, 00paji, NpeICcTaBbatby W HHTEpPNpeTalnju pesyiraTa Mepetba;

- CrTHuawe OCHOBHHX 3Hata U3 00N1acTH HAH3MEHHYHHX CTPY]ja, elleMeHaTa y Koy Ha3MeHHYHe CTpYje U Be3e ellemMeHara;
—  Criuame OCHOBHHX 3Haia H3 06JIaCTH CIOKEHNX Kona;

—  CrHuame OCHOBHHX 3HaMba W3 001aCTH CNPErHYTHX H OCLIMIATOPHHX KOJIA;

- CrHuabe OCHOBHHX 3Hatba H3 001acTi TpodhasHUX cucTeMa.

3. HASUB U TPAJABE MOJYJIA

Paspen: TpBH

HA3HB MOJIYJIA Tpa!;m,e Moy (l{a(gmﬂ}
Enexktpocraruka 25 10
JenHocMepHe cTpyje 56 20
EnektpomarHeTnsam 30 7
YK¥IIHO: 111 37




Paspe: JIpYrH

Tpajate MOJ,

n1a (4acoBM)

HA3HB MOJIYJIA T B
VB0 Y HAH3MEHHUHE CTpyje 10 8
ENeMeHTH y KOy HaU3MEHHUHE CTpYje 14 8
Bese enemenara y Koy HAaH3MEHHYHE CTpyje 28 12
CrnipernyTa M OCLHJIATOPHA KoNla 10 4
Tpohazuu cucTeMu 6 2
YK¥IHO: 68 34




4. HHJBEBH, HCXO/IH, OBABE3HH H ITPENMMOPYYEHH CAIPKAJH U YTIIYTCTBO 3A JHIAKTHUYKO-METOJUYKO OCTBAPUBAILE INNPOI'PAMA

Hazue Mmonyna:
Tpajate MoayJa:

EjekTpocTaTHKA
35 uacosa

LHU/bEBH MOAYJIA

UCXOIH MOAYJIA
TTo 3aBpLueTKY MOyJia yueHuK he Ourn y
cTamwy 1a:

OBABE3HH U IPENOPYYEHHU
CANPKAJH MOAYJIA

YOYTCTBO 3A
JUIAKTHYKO-METOAHUYKO
OCTBAPHBAE [TIPOTPAMA

e  CrTHUAE OCHOBHHX
3Haba o MojaBama y
CJIEKTPOTEXHHLM;

e  CTHUAWKE OCHOBHHMX
3HaKa U3 06nacTh
eJIeKTpoCTaTHKE;

HaBO/IM, NpepauyHasa U ynorpedbasa
jenunuue;

JeUHHIIE OCHOBHA H €EKTPHYHA
CBOjCTBa MaTepHje, Kao H nojaM
CNIEKTPULIMTETA;

ofjacHu NOjMOBE: KONUUMHY

e.llelfrpld LuTeTa, HaeJIeKTpHCﬂHO TENno:
objacHu KyJIOHOB 3aKOH M M3payyHa cuily
u3mel)y 1Ba HaesllekTpHCaHa Tena;
o0jacHu M rpaYKH MpHKaKe BEKTOP
Mo/ba Y HEKOj TAYKH NOJbA;

o0jacHu nojaM NOTEHUHMjana W HanoHa,
H3pauyHa MOTeHLHjaN y eNeKTPHIHOM
noJby W HanoH uiMely aBe Tauke;
oGjacHu nonapu3auujy u npodoj
JIHETICKTPHKA;

o0jacHu nojaM KanauuTHBHOCTH,
H3padyHa KanaukuTHBHOCT MJI04AcTOr
KOHJIeH3aTopa;

H3pauyHa eKBHBAJIEHTHY KanalHTHBHOCT
pellHe, napajieiiHe H MELLOBHTE Be3e
KOHZIeH3aTopa;

H3padyHa rojeJInHauHe HaMoHe KO/l pejiHe
H MCUIOBHTE BE3C KOHACH3ATOPA.

TEOPHJA

e [Ilojam jenunnua. Mehynapoanu
CHCTEM jeHHMLA;

e  Crpykrypa mMarepuje (NpoBOAHHLM,
NoayNPOBOIHHLM H H30/1aTOPH);

e  Haenektpucano teno (nojam u
KONUYHHA HACIEKTPHCaba);

+ KynoHos 3akon;

e Enexktpuuno nosse (rpaduuiko
IIPeJ‘.ICTﬂBJbaI'be eJIeK'I'PH“IHOI‘ noJba,
jauuHa nosba ycambeHOT TauKacTor
HaeNeKTPUCatba, XOMOTeHO
CNIEKTPHYHO T0JbE, BEKTOP
€NIeKTPUYHOT M0Jba);

e Cune y eneKTpHIHOM MOJBY:

e  EnekTpuuHH noTeHUMjan H
CHCKTPHYHH HAMOH;

e Pancunay enexTpHUHOM MOJbY;

e [lonapusaumja anenekTpuka;

e  KanauuTHBHOCT yCamibeHOr
NPOBOJIHHKA;

e KanauutHBHOCT KOH/EH3aTOpa (nojam
KOH/IeH3aTOpa, KanalHTHBHOCT
IJ104acTOr KOHAEH3aTOpa,
onrepehuBame KoHaeH3aropa, npodoj
JHeNeKTPHKA, BpCTe KOHAEH3aTOpa);

e Besusame konaensaropa (peamo,
napaneiHo  MELOBHTO BE3HBaE
KOHAEH3aTopa).

Ha MOYETKY MOayJa y4YeHHKe YINO3HATH ca UHIbeBUMA H
HCXO/MMa HacTaBe / Yuera, M1aHoM paja v HAYHHHMA
OLEHHBAA.

O6aHuN HACTaBe
Moayn ce peanusyje kpos cieaehe ofnnke Hactase:

e TeopHjcka HacTaBa (25 yacosa)
e BewkOe (10 yacosa)

IMonena ofe/bewa Ha rpyne
Onesmerse ce ien Ha 2 rpyne NpUIHKOM peanu3almje BemOu.

MecTo peanusaumje nacrase
e VyuoHuua n nadopatopuja.

IMpenopyke 3a peanu3annjy HacTaBe

e Ha nouertky HacTaBe 1aTH KpaTak YBOJ Y HCTOpHjaT
pasBoja enextporexuuke. CTpyKTYpy MaTepuje o0paauTH
Kao HACTaBaK Ha MPETXOIHO 3HaMEe H3 (JU3HKE H XEMHje;

e ENEKTPHYHO M0Jbe H M0jaBe Y heMy 00pajuTH
NPBEHCTBEHO rpa)HuKH U ONHCHO;

e VY3 00pany nojelMHHUX METOACKHX jeIHHULA YPAIHTH H
pauyyHCKe 3a1aTKe;

e Penno, napajnenHo M MELIOBHTO BE3UBabe KOHIEH3aTOpa
00jacHUTH Ha HEKOMHKO MPHMEpA, a 0JMax HaKoH Tora
M3BPLIMTH JEMOCTpaLIHjy Y 1abopaTopHju;

o Toxom peanusaumje Moayna yBeK ce MpUApKaBaTH UCTOT
TNPHHLIAMA: TEOPETCKH O0jaCHUTH MOojaBy HIIH 3aKOHUTOCT,
MOTBPANTH je padyHckn (Tamo rae je To moryhe) a onaa
M3BPLIHTH JIEMOHCTPALIHjY HIM Meperba y 1abopaTopuju;

e Tokom Tpajara MOJyJIa Pean30BaTH HAJMaHE JE1aH TeCT
3Haba.

OuewnHBAKE

BpeaHosame 0CTBapeHOCTH HCXOAa BPLIHTH KPO3:
e npalieme OcTBAPEHOCTH HCX0a

e TECTOBE 3HAbA

e  AKTHBHOCT Ha 4acy




npalierse NpakTHYHOT paja
CaMOCTAIIHH MPaKTHYHH paz

QOcnocob/baBarme 3a
NPakTHYHY NPOBEPY
nojaea v 3aKOHa 13
obnacTH
CNIEKTPOCTATHKE.

W3pauyHa PelaTHBHY U aNcoyTHY TPeLiKy
Mepera;

obpaam M TyMauu pe3yaTaTe Meperha;
JIEMOHCTPHpA MOHALIAE
HaeNeKTPUCAHHX TeNa;

NIEMOHCTPHPA MYHEhe H NPaKbene
KOHJIEH3aTOopa;

H3payyHa U H3MEpPH eKBHBAICHTHY
KanauHTHBHOCT Be3a KOHJEH3aTopa.

BEXBE
VYnosnaeawe ca 1abopaTopHjcKoM
ONpPeMOM H HHCTPYMEHTHMA;
Knacudmkaumja mepuux rpemaka,
Ta4yHOCT Mepetba i o0pana pesyaTara
Mepetba;
Haenektpucano tesno;
KoHAEH3aTOPH, NYHEILE H NPAKHIEHE,
Besuame KoHaeHzaTopa.

Mo moryhiHOCTH, y jeJIHOM TEPMHHY PaJuTH jeiHy BexOy,
a HajBHLLE NeT BeKOH Y JeIHOM LIMKNyCY;

Jenna Be:xOa ce paau Ba cnojeHa WIKOJICKA Yaca M 3a TO
BpeMe Tpeda Ja ce ypaze cBa Mepetba H obpaje
pesynraTu;

I'ne ron je moryhe, nabopaTopHjcka Mepera MOTBPAHTH M
PAuUYHCKHM NYyTeM, WIH YpaauTH oarosapajyhy
CHMYJALHjy Ha pauyHapy;

V naboparopujn tpeba aa Oyae 10BOBHO pajHHX MeCTa
18 3@ jeJIHUM PaJHUM CTOJIOM GYLy /1B 10 TPH YYEHHKa;
TMouerak BexxOH ycarJacuTH ca TEOPHjCKOM HACTABOM
Tako aa oaroeapajyhe sexOe cnene onmax HakoH obpane
TEOPHjCKOT IPajnBa;

Ipe nouerka pana y nabopaTopHju yno3HaTH yueHHuKke ca
OMPEMOM H HHCTPYMEHTHMA M Ie(PHHHCATH MEPHE
rpewke. Jeramsio odpanutu Temy ,.O6pana pesynrata
Mepema”.




Hasus monyna:

Tpajatbe Moayna:

JeanocmepHe cTpyje

76 yacora

LHHU/bEBH MOAYJIA

UCXOIH MOAYJIA
TTo 3aBpLueTKY MOyJia yueHuK he Ourn y
cTamwy 1a:

OBABE3HH U INPEMNOPYYEHH
CAAPKAJU MOAYJIA

YOYTCTBO 3A
JTUIAKTHYKO-METOAUYKO
OCTBAPUBAIE MTPOTPAMA

e CrTHUAIE OCHOBHHX
3Haba O efleMeHTHMa
ENEeKTPHUYHOT KOJa U
HBHX0BO] YII03H;

¢  Ocnocobmbaeame 3a
peliaBambe eNeKTPHIHHX
Kona;

Je(HHHULIE jeAHOCMEPHY CTPYjY H NojMOoBe
Kao LITO Cy MO3MTHBHA H HEraTHBHA
CTpYja, (PM3NUKH M TEXHHUKH CMEp CTpyje;
H3pauyHa jauHHy cTpyje;

o0jacHH 1 U3pauyHa rycTHHY CTpYje;
nehuHHUILE ENEKTPUYHO KOO M VCIIOR 1a Y
KOJIY Teue cTpyja;

o0jacHu eleMeHTe eNeKTPHYHOT Kona;
00jacHH eJIeKTPOMOTOPHY CHITY
reHeparopa;

00jacH! U U3pauyHa eNeKTPHUHY
OTMOPHOCT;

HaBeJle BPCTe OTMOPHHKA;

oBjacHu eNeKTPHUHY MPOBOIHOCT;
ne(unuile, objacHn H npuMmeryje OMOB
3aKOH;

o0jacHu Meperbe CTpYje, HanoHa, OTnopa,
cHare W paaa;

neduuniie, objacHu 1 npumetbyje Ipsu
Kupxodos 3akou;

nedunniie u odjacHu LIynos 3akoH;
u3pauyHa cHary u paa nomohy [lynosor
3aKOHa;

peluasa npocTa Koia ca peanHum
reHepaTopoM;

W3pavyHa CHary reHeparopa u cHary
NpHjeMHHKa;

o0jacHu pe;KUME pala reHeparopa;
peluiaBa pasiMinTe Be3e reHepaTopa;
JIe(pMHHLLIE CTPY]HH FEHEPATOP;

o0jacHu npeTBapare CTPYjHOI reHeparTopa
Y HANOHCKHU 1 O0PHYTO;

H3pauyHa eKBUBANIEHTHY OTMOPHOCT
pPasnHYMTHX Be3a OTMOPHHKA]

pewasa kona nomohy yonmrenor OmoBor
3aKOHa;

neduuue, oGjacHn n npumersyje pyru

TEOPHJA

e [lojam jenHocMepHe enekTpUUHe
cTpyje (nejcTpa eneKkTpUdHe CTpyje,
JjauHHA M rYCTHHA ENIEKTPHYHE
cTpyje);

e [lojaM eEKTPUUHOT KON W HErOBH
eJleMeHTH (eJIEKTPUYHU IeHepaTop,
eJIEKTPOMOTOPHA CHJIa FeHepaTopa,
NpHjEMHHK, NPEKH1a4, NPOBO/IHHIIN);

e OTnOpHHUM (ENEKTPHYHA OTIOPHOCT,
OTMOPHOCT NPOBO/IHHKA, 3aBHCHOCT
OTMOPHOCTH OJ1 TEMENEpaType,
CIEKTPHYHA MPOBOJHOCT);

e OwmoB 3akoH (pedepeHTHH cMep

CTpYje H HanmoHa);

Mepetbe cTpyje U HarnoHa;

[Tpeu Kupxodoe 3akoH;

lyn10B 3aK0H;

EnexTpH4HH paj v eNeKTpHYHA CHara.

Mepetbe eeKTpUIHe cHare;

e Pewapame npocTor Kosia ca pearHim
reHepaTopoM;

o Cnara reneparopa, cHara
npujeMHuka, koeGULUHjeHT KOPHCHOT
JejcTBa reHepaTopa;

e  PexuMu pana renepatopa (peinm
Npa3HOT X014, KPATKOT CHoja u
peiHM MaKCHMAalHe KOPUCHE CHare);

e Hanowcku renepatop (peaHa v
napanejiHa Besa reHeparopa,
CKBHBAJICHTHH FCHCpElTOp);

e  CrpyjHH reHepaTop (MaeanaH u
peanaH CTPYjHH reHepaTop);

¢ [lperBapame cTpyjHOT reHepaTopa y
HAMOHCKH 1 06pHYyTO:

¢ BesuBame oTnopHHKa (peaHo,
napaneiaHo 1 MEWOBHTO BE3HBALE
OTMOPHHKA);

Ha MOYETKY MOayla yYeHHKe YTNO3HATH ca UHJbEBUMA H
HCXO/IHMA HAcTaBe / Yueka, MJ1aHoM paja H HAYHHHMA
OLEH:HBAKA.

001U HacTaBe
Moayn ce peanusyje kpo3 cnenehe obnnke Hactase:

e TeopHjcka HacTaBa (56 yacosa)
e Bewbe (20 yacosa)

HNonena onemersa Ha rpyne

Onesserbe ce e Ha 2 rpyne NpUIHKOM peanu3almje Bemou
Mecro peannsaunje HacraBe

e Yuypouuua u naboparopuja.

Ipenopyke 3a peaju3aumjy HacTape
e Ha nouerky oBor Moay/a o0jacHUTH GHIUUKY CYLITHHY

cTpyje, PU3NUKH 1 TEXHUYKH CMep, NMO3UTHBHY
HEraTUBHY CTPY]y:

e ['ycruny cTpyje oGjacHuTH rpadiMyKH U 1aTH NPaKTHYHE
BPEIHOCTH Koje ce cycpely KO eIeKTPHUHUX HHCTANALM]a,
TpaHc(opMaTopa u cil.;

. EJIeK’TpH“IHO KOJIO ¥YIOPEJAHUTH Ca HEKHUM MEXaHHUYKHM
CHCTEMOM Y KOjeM ce BPLIH IBOCTpYKa KOHBEp3Hja
eHepruje, rie ce eHepruja Herno/AecHa 3a AMPeKTHY
ynoTpedy npeTeapa y enekTpu4Hy (Ha npumep
NOTEHLHjaTHA €HEPrHja BoJe), 3aTHM MPEHOCH 110
noTpoLIaya U Ty ¢e NPeTBapa y ¢HEpPrHjy Moroamy 3a
KopHihere (Ha MpHMep y CBETIOCHY U TOIUIOTHY);

e Kox reneparopa 00pauTH H NPAKTHYHH HAYMH MEpeHha
HHXOBE YHYTPallltbe OTNOPHOCTH;

e Tlpunukom obpane oBor Mojlyna ypajauTH BEIUKH Opoj
3anaraka. Kou peinaarwa clokeHUX kona yexOaTn
nucawe noTpedHUX jeiHaunHa 3a (JOPMHpPaE CHCTEMA
jenHauuHa, a pelaBaTH caMo CHCTEME jelHaYHHa ca TPH
HEMO3HATE BEJIHYHHE;

e (O0jacHMTH NMpeTBapame HaMOHCKOT reHepaTopa y CTPYjHH
nomohy HanoHa NPasHoOr X0/a W CTPYje KPaTKor croja, na
3aTHM MOKa3aTH Kako ce pelaBajy closkeHa Kosa Ha Taj




Knpxodor 3akoH;

oJpenH HafmoH uimely ABe Tauke y Koy,
OIpEeH MOTEHUHUjaIe Y KOJTY:

HamHile CUCTEM jelHauHHA 3a pellaBatbe
CIIOFKEHOT KOJIa;

peluasa CI03KEHO KOJIO ca JABE KOHTYpe
aupexTHOM npumenoM Ipeor u Jlpyror
Kupxodosor 3akoHa;

PeLIaBa CIOKEHA KOJ1d NPETEapakheM
CTPYjHOT reHepaTopa y HarnoHCKH 1

00pHyTO;

Yonuwrrenn OMOB 3aK0H (pelnaBame
kona nomohy yonwreHor OmoBor
3aKoHa);

Ipyru Knpxodoe 3akoH (nojam
CIIOKEHOT €IEKTPHUHOT KOJa,
nedunuunja Opyror Kupxodosor
3aKkoHa, oapehuBambe Hanouna usmehy
JIBE Ta4ke y Kony, oapehupare
NoTeHLHjana y Kony);

PelaBatbe CI0KEHHX Kona
(mmpextHoM npumenom [psor n
Jpyror Kupxodoeor 3akoHa, Kao 1
npeTBapameM HaMoOHCKOr reHeparopa
Y CTPYjHU H 0OPHYTO).

HaYHH;
TokoM peanusaiiije MOAYIa YBEK ce MPUAP/KABATH HCTOT
NPHHLIAMA: TEOPETCKH 00jaCHUTH MOjaBy MITH 3aKOHHMTOCT,
NOTBPANTH j& pauyHCKH (Tamo rae je To moryhe), a oHza
W3BPLIMTH AEMOHCTPALIHjY HIH MEpetba Y TabopaTopHju;
TokoM Tpajatba MOJLyJIa PealM30BATH HAjMatbe [Ba TecTa, a
NpBH MMCMEHH 3a/laTaK PealM30BaTH Npe Kpaja npBor
NOYTOANLITA.

OuemnBame
BpenHoBaibe 0CTBAPEHOCTH HCXO0/1A BPLIHTH KPO3:

npafiere 0CTBaPEHOCTH HCXO01a
TECTOBE 3Hatba

AKTHBHOCT Ha yacy

npahemwe npakTHYHOr paja
CaMOCTaJIHH NPAaKTHYHHU pajl

OcnocobbaBamse 3a
MpakTHYHO
NpoBepaBatse nojasa n
33KOHA M3 jeIHOCMEPHHX
cTpyja;

OcnocobbaBamse 3a
MEPEE EIEKTPUYHHX
BEJIMUMHA,

ynoTpebbaBa MepHe aHallorHe H
JUrHTAlHE HHCTPYMEHTE (amnepmeTap,
BOJITMETAp, OMMETap)

TNoKaxke 1ejcTBa eNeKTPHUHE CTpYje;
H3MEPH HATOH, CTPYjY H eNeKTPHUHH
OTIOP ¥ KOIY:

H3MEPH CHArY ¥ KOJy:

nposepH OMOB 3aKOH:

nposepH Ipen 1 JIpyrn Kupxotor 3akon;
H3MEPH eJIEKTPOMOTOPHY CHIIY, HANoOH Ha
oTnTepeheHoM reHepaTopy H YHyTpaulkby
OTHOPHOCT IreHepaTopa;

H3payyHa v H3MepH eKBHBAICHTHY
OTHOPHOCT Paz/IHUMTHX BE3a OTIIOPHHKA;
pelaBa MpocTo KOO ca BHIIE reHepatopa
H MPOBEPH peLletba MEPebeM;

peLaBa cI0KeHO KOJIO H MPOBEPH peluea
MepetbeM.

BEJKBE
Vno3anapame ca MEDHOM OMPEMOM H
HHCTpyMeHTHMA. Kopuiuheme
dHANOTHOT H AUTHTATHOM MEPHOT
HHCTPYMEHTA;
JlejcTBa enekTpHuHE CTpYje;
Mepetbe HarnoHa, cTpyje u
CHCKTPHYHOT OTIOpa;
Mepeme cHare;
OMOB 3aKOH;
ITpeu 1 Ipyrun Kupxodos 3akoH;
Mepema Ha reHepaTopuma;
Bese ornopHuka, 3aBHCHOCT
OTINOPHOCTH OJI TeMMeparype.

Mo MoryhiHOCTH, y jeZIHOM TEPMHHY PaJinTH je/iHy BexOy, a
HajBHLLIE MeT BewOH Y jeIHOM LIHKITYCY:

Jenna BexkOa ce paaM aBa CMojeHa IKOICKA vaca v 3a To
BpeMe Tpeda Ja ce ypalle cBa Mepetba H o0paje pe3ynTaTh;
V naboparopujn Tpeba na Oyne A0BOJLHO PAHUX MECTA J1a
3a jelHHM palHUM cTonoM Oyay ABa 10 TPH YYEeHHKa;
Ilouerak BexOM ycaraacuTH ca TEOPHjCKOM HAaCTaBOM TaKo
na oarosapajyhe sexOe ciene oamax Hakon obpane
TEOPHjCKOT IPajiuBa;

I'e roa je moryhe, nadoparopujcka Mepersa NOTBPAUTH U
pavyHCKHM MyTeM, WIH YPaauTH oaroeapajyhy
CHMYJIALIH]Y Ha pauyHapy:

Ilpe noueTka Meperba, yNO3HaTH YUeHHKe ca
HHCTpYMeHTHMa M npubopom koju fie Gutn kopuuhien
(amMnepMeTpoM, BOITMETPOM, OMMETPOM,
NOTEHLHOMETPOM, PEOCTATOM, USBOPHMA Hanajama...) H
00jacHUTH HM KAaKO C€ OYMTABAjY aHATOTHH @ KaKo
JHTHTATHH MHCTPYMEHTH.




Hasue monyna:
Tpajate Moayna:

EJ']EKT"]GMHFHETI’I!HM

37 yacoBa

LM/bEBH MOJLYJIA

HUCXOAH MOAYJIA
ITo 3aBpuIeTKy MOIyJia yueHuK he Outn y
cTamwy 1a:

OBABE3HH U MMPEMNNOPYYEHH
CAJPIKAJH MOAYJIA

YOYTCTBO 3A
JTUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MMPOTPAMA

e  CrHuake OCHOBHHMX
3Hamba U3 odnacT
enex-rpomaruermma;

o0jacHu nojaM MarHeTa, MarHeTHOT 110Jba;
rpadyuuKH NpeICTABH MArHETHO MOJbE;
o0jacHu MarHeTHa CBOjCTBAa MaTepuje;
HaBe/e MoMely MarHeTHHX H
(lepoMarHeHTHX Martepujana;

00jacHH M U3padyHa MarHeTHY HHAYKLH]Y
CTpyje ¥ NpaBoM MPOBOIAHHKY W Ope/n
HEeH CMep;

o0jacHH MarHeTHy HHIYKLIH]Y Y HABOJKY
HaMOTajy H OJIPe/IH HheH cMep;

objacHu marHeliewe (epoMarHeTHHX
MarepHjaia v MarHeTHH XHCTEPE3NC;
objacHu MarHeTHo koo u Kan-
XONKMHCOHOB 3aKOH H H3pauyHa
BE/IMYHHE BE3aHE 3a MArHEeTHO KOJO;
00jacHu U H3pauyHa eCKTPOMArHeTHY 1
€NeKTPOIHHAMHYKY CHITY H OIpelH HbHX0B
cmep;

objacHn dapajejeB 3aKOH H HbEroBy
NPHMEHY KO/ NPaBOJIMHUjCKOT
IPOBOJIHUKA, HABOjKa M HAMOTaja y
MArHETHOM NMOJBY .

oJIpeiii CMep HHJLYKOBaHe
CJIEKTPOMOTOPHE CHITE]

o0jacHH NPHHLKM paja reHeparopa
jenHocMepHe cTpyje;

o0jacHH NPHHLMI pajia eleKTPOMOTopa
jeaHocMepHe cTpyje:

00jacHM caMOMHIYKUH]y H H3pauyHa
MHIYKTHBHOCT HAMOT&ja;

o0jacHu y3ajaMHy HHIYKLH]Y;

o0jacHu NnpuHLKMN pajaa TpaHcdopMaropa;
00jacHu BPTIOkKHE CTPYje;

PeLIaABa 3a1aTKE.

TEOPHUIA

e [lojam marueTHor noJba (nojam u
BpCTe MarHera);

e ['paduuko npencraB/bambe MarHeTHOD
nosba;

e  MarnetHa cBojcTBa MaTepuje
(MarHeTHa nepmeadHIHOCT, BpCTe
MarHeTHHX Marepujana);

¢ MarHeTHa HHAYKLM]a;

e buo - Casapoe 3akoH (BekTOp
MarHeTHe HHAYKLHje H BEKTOpP
MarHeTHOr IIOJbﬁ):

¢  Amnepos 3aK0H (MarHeTHO MoJhe
NpaBONHHUCKOT MPOBOINKA,
MarHeTHO MoJbE HABOjKa H HAMOTaja);

e Marnehemwe depomarHeTHIX
MmartepHjana;

e  MarHeTHH XHCTEpe3HC;

e  (dnykc BEKTOpa MarHeTHe HHAYKLM)E.

e  MarneTHo kono. Kan-XonkuHcoHos
3AKOH;

e EjexkrpomarHerHa cuia (nojam
eNIeKTpOMarHeTHe cuie, onpehuparse
BEKTOpa €JICKTPOMAarHeTHe CHJIe);

e  Enextponunammuuka cuna ( yzajamuo
JeNloBatbe 1Ba MPOBOIHHKA ca
cTpyjom, oapeljuBabe BeKTOpa
eNeKTPOANHAMHYKE CHIle);

e Hagojak n HamoTaj y MarHeTHoM
nosby:

e EnekrpomarserHa WHAYKUHjA
(Papanejes 3aKkoH, JleH110BO
NPaBHIIO);

e HunykoBaHa enexTpOMOTOpHa cHia Yy
HAMOTA]y M NPaBOJIHHH]CKOM
NPOBOJIHHKY, CMEp WHIYKOBaHe eMc);

e  EnexTpoMoTop jeaHOCMepHE CTpYyje H
reHepaTop jeHocMepHe cTpyje;

e  Muaykrusnoct kona (MHAYKTHBHOCT
Ka/iema, 3aBMCHOCT HHAYKTHBHOCTH

Ha nouetky mojysia yueHHKe YIO3HATH ca LMJbeBUMA U
MCXOIMMA HacTaBe / yuera, MIaHoM paja i HauHHHMa
OLEHUBaAbLA.

ObGaunun nacrase

Moayn ce peanunsyje kpos cnenehe odnuke HacTape:
e TeopHjcka nactapa (30 uacosa)

e BewOe (7 yacosa)

INonena onebewa Ha rpyne
Onelberse ce J1esiu Ha 2 rpyne NpHIMKOM peainzaliije Bexou.

MecTo peannsanmje HacTaBe
e  Vuyuouuua u naGopatopuja.

Ipenopyke 3a peaju3aumjy HacTape
o [Ilojam MarHeTHOr nosba 00paINTH ocnambajyhu ce Ha

NPETXOAHO 3Hake W3 OCHOBHE wkone. [To moryhHocTu
1NoKas3aTH weros 00K nomohy reo3aeHe nubeBHHE;

e (CMepope BeNMYHHA Y MATHETH3MY NMPHUKa3HBaTH nomohy
IpaBHJIa JIECHE U JIeBE PYKE MM JIEBOT W IECHOT 3aBPTHha:

e [lpuHuMN pana enekTPOMOTOPA H reHepaTopa je/IHOCMEpHE
cTpyje 00painTH Ha PealHUM NpUMepHMa;

e MeljycoOHy HHAYKUM]Y H BPTIOXKHE CTPYje 00paauTH
NPBEHCTBEHO OMHUCHO:

e Toxom peanuzaumje MOAYIa yBEK C€ MPUAPKABATH HCTOT
TNPHHLIAIA: TEOPETCKH 00jacHUTH MojaBy HIIH 3aKOHHUTOCT,
NOTBPJAMTH je pauyHcku (Tamo rae je To moryhe) a onna
H3BPLIHTH JIEMOHCTPALIHjy HIH Mepera y NabopaTopuju;

e Tokom Tpajarba MOAY/A Pealn30BaTH HAjMabe je1aH TecT
3Hatba, a APYry MUCMEHH 3a1aTak pealn3oBaTH no
3ABPILETKY OBOI MOJYJIA.

QuemHBamke
BpenHosaibe 0CTBAPEHOCTH HCXO0A BPLIHTH KPO3:




o1 Opoja HaBojaka, AHMMEH3Mja U
jearpa);

e EnextpomoTtopHa cuna
CaMOMHIYKLMje;

e MehycoOna HHAYKUHja:

e  Tpauncdopmarop;

e Bprnoxkue crpyje.

npahierbe 0CTBAPEHOCTH HCXO/1A
TECTOBE 3HaMbA

AKTHBHOCT Ha 4acy

npaliere NpakTHYHOT paja
CaMOCTAIHH NPaKTHYHH pan

Ocnocod baBatse
YU€HHKa 3a NPaKTHYHO
NpoBepaBa:e nojaga 1
3aKoHa M3 obnacTu
CJICKTPOMATrHETH3MA.

MOKaXe y3ajaMHO JejCTBO MarHeTa,
MarHeTa M Mekor reokha, Kao
enem'pomame'ra;

H3MEPH MHIAYKTHBHOCT KaJlema;
H3BOOH 33K_l'by‘1l{e 0 I'IPOMCHH
WH/LYKTHBHOCTH ¥ 3aBUCHOCTH OJ1
npomMeHe Opoja HaBOja, IMMEH3U]a 1
jesrpa;

MOKaKe NpUMepe CAMOMHIYKLHje W
objacHu npuMepe U3 npakce.

BEXEE
¢ Marnetu v eeKTpoMarHeTu;
« Kanemosu;
e EnekrpomarHeTHa WHAYKLHja.

ITo MoryhHOCTH, Y jeIHOM TePMHUHY PaAHTH jeaHy BexOy.
Jenua Be:x0a ce paau ABa crojeHa WKOJCKa yaca H 3a To
BpeMe Tpeda aa ce ypane cBa Mepetka u o0paje pesyarary;
Y nabopatopuju Tpeda na Oyae L0BOBHO pagHHX MecTa 1a
34 JeJIHMM PaJHUM CTOIOM Oyay [BA 10 TPH YUEHUKA;
IMouerak BexxOM ycarnacuTH ca TEOPHjCKOM HACTABOM TaKO
na oarosapajyhe pexOe ciiejle oamax HakoH obpaje
TEOPHjCKOT TpaauBa;

I'ze roa je moryhe, naboparopujcka Mepersa NOTBPANTH H
pauyHCKHM NyTeM, WK YpaauTH oarosapajyhy
CHMYJIALLHjY Ha pauyHapy.




Pazpen:
Ha3zue Monyna:
Tpajawe Moayna:

APYrH
¥YBoJ y HAM3MEHHYHE CTpYje

18 yacoea

LIUW/bEBH MOIYJA

UCXOJIH MOIYJIA
Ilo 3aBpuieTky Moayna yueHHK hie Outh y
cTawy ja:

OBABE3HH U NNPENOPYYEHH
CAIPKAJU MOAYJIA

YIIYTCTBO 3A
JAUJAKTHYKO-METOAHYKO
OCTBAPHBAIBLE [IPOI'PAMA

YeBajame 3Hama 0
OCHOBHHM BeJHYHHAMa Y
TEOPHjH HAM3MEHHUHHX
cTpyja: n1o0Hjarse
HaAU3MCHHYHE
CIIEKTPOMOTOPHE CHJIE;
napaMeTpH u
npeacTar/bambe
HaAU3MEHMYHHX BEJIHYHHA.
onepatmje Hau
Hau3IMEHHYHHM
BEJMUHHAMA;

e 00jacHH NPOM3BOIILY HAUZMEHHYHE
eNeKTPOMOTOPHE CHJIE;

e  ofjacHH, IPUMEHH H H3PAUyHA napaMeTpe
HaH3MEHHYHHX BETHYHHA;

. npeacTaBd HAU3MEHHYHE BCIIHYHHE
nomohy aszopa u kommiekcHHX Opojera;

e cabupa 1 0Jy3HMa HaU3MEHH1HE
BEJTHUHHE,

[Tojam 1 3HAYAj HAM3MEHHYHE CTpYje.
Jlobujame npocTonepHoaMuHe
eNeKTpoMOTOpHE cuiie. [eneparop
HaU3MEHHYHE eIEKTPOMOTOPHE CHIIE;
[TapameTpy HaU3MEHHYHHX
BEJIMUHHA (TPEHYTHA BPEIHOCT,
aMIUIMTY 18, nepuoja, gaza u
noveTHa haza, yHecTaHoCT, KpyKHa
YUECTaHOCT, CPEe/liba BPELHOCT,
e(beKTHBHA BPEIHOCT);
npeﬂ.CTaBJbaH:e HAWIMEHHYHHX
BenuunHa nomohy (aszopa;
[IpencraB/batbe HANIMEHHYHUX
BeinuKHa nomMohy KOMIUIEKCHHX
opojesa;

Cabupame H 0ay3uMaibe
HAM3MEHHUHHX BEJIMYHHA;

Ha nouetky Mozyna yueHUKe YNO3HATH ¢a LH/LEBUMA H
HCXOHMA HacTaBe / y4era, MJIaHOM pajaa H HauMHHMa
OLIEH:HBaLA.

Obanun HacTaBe

Monyn ce peanusyje kpo3s cneaehe odnuke HacTage:
e TeopHjcka Hactasa (10 wacosa)

e BewxOe (8 uacora)

[Moaesa o1e/betba HA rpyne
Oneiberbe ce e Ha 2 rpyne NPUIMKOM peain3auuje:

e BEKOH
MecTo peannzainyje HacTaBe
o Yyuonuua u nadoparopuja

[Mpenopyke 3a peaauszaumjy Hacrape

e Ha nouerky oOpaje HaH3MEHHYHHX CTpPYja o0panHTH
OCHOBHE MOjMOBE M3 TPHIOHOMETPH]E YKOIHKO HHCY
obpaljenn y matematuun.: aegunucari
TPUrOHOMETPHjCKE (PYHKLIH]E, TOK TPUFOHOMETPHJCKHX
(yHKUMja, nojaM pajiujaHa;

e [JletasmHo 0GpaanuTH NapaMeTpe Han3MeHHYHHX
BEJTHYHHA;

o  Tokom Tpajara MOIy/na peain3oBaTH HajMame jeaau
TECT 3Hatba.

OuemnBame

BpenHopatbe 0CTBAPEHOCTH HCXOA BPLIHTH KPO3:

« npahee OCTBAPEHOCTH HEX0a

TECTOBE 3Hatha

dKTHBHOCT Ha 4acy

npahetbe NpakTHYHOT paja

CAaMOCTa/THH NPAKTHYHH pa

L I T ]




OcnocobbaBame y4eHHKa
3a Mepetba HaH3MeHHYHHX
BEJIHUHHA,

H3mepu HaH3MEHHYHH HAMOH
OCLLHIIOCKOTOM;

Hsmepw asny pasnuky asa HanoHa
OCLIIIOCKOIIOM;

H3mepH ydHecTaHOCT OCLMIOCKONOM.

BEWBE

Mepete Hau3MEHHYHOT HarnoHa
AHATOTHHM H JHTHTATHHM
HHCTPYMEHTHMA,;

Yno3Hasame ca HAUMHOM
kopuwhera 0CLUI0CKONA;

Mepetse napamerapa HaH3MEHHYHOT
HaMoHa OCLMJIOCKOMNOM;

Mepeme (hazHe pasinke Ba HaNnoOHa
H YYECTAHOCTH OCLIMJIOCKOTOM.

[To moryhHOCTH, ¥ jelHOM TEPMHHY PaLHTH jelHY
BexkOy, @ HajBHILE NET BEKOM Y jeIHOM LIMKIYCY:
JenHa Beskba ce paau 1Ba CriojeHa LWKOICKA vaca H 3a
TO Bpeme Tpeda 1a ce ypaae cBa Mepea u odpane
pesynTary;

["ne ron je moryhe, naGoparopujcka Mepetsa
NOTBPAHTH U PA4YHCKHM MYTEM, HIIH YPaJUTH
oarosapajyhy cumyaaumnjy Ha pauyHapy;

V naGopatopuju Tpeba j1a Oy/1e 10BOJBHO PaIHUX
MeCTa JIa 3a je/THUM paIHuM cTooM Oyay Ba 10 TPH
Y4YEHHKa;

[Mouerak BexOH ycarnacHTH ca TEOPHjCKOM HACTABOM
Tako 1a oaroeapajyhe pexbe ciene oaMax HaKoH
o0paze TeopHjcKOr rpaansa;

Yno3HaTH yueHHKe ca HauHHOM Kopuherwa
OCLHWI0CKONA.




Ha3sus Monyna:
Tpajame Monyna:

EneMeHTH ¥ KOy HAH3MEHHYHE CTpYje
22 yaca

LM/BEBU MOJLYJIA

HUCXOIH MOAYJIA
[To 3aBpieTky Moayna yueHuk he OuTH y
CTamy 1a:

OBABE3HHU U TPENMNOPYYEHH
CAJIPKKAJU MOAYJIA

YIOYTCTBO 3A
JAUJAKTHYKO-METO/JHUYKO
OCTBAPHBAILE MMPOI'PAMA

YcBajate OCHOBHUX 3Hakba
0 eJIeMEHTHMA Y KOJly
Hau3MeHHYHe CTpyje;

H3pauyHapatbe MMTeaaHCe
e/leMeHaTa;

HspauyHagase cHare;

e HaupTa BpemeHcke W (asopcke
JiHjarpame 3a HaroH | CTPyjy y Kouy
Hau3MEHWYHe CTPYje Y KOMe ce HanasH
jenaH ol enemMeHaTa: OTNOPHHK, KaleM
HJIH KOHJEH3aTOop;

e  HM3padyHa KOMIUIEKCHE HMMEIAHCe
efeMeHaTa, peakTHBHY OTNOPHOCT
KajleMa U KOHJIeH3aTopa;

e o0jacHu NnoHallae Kanema y Kojy
HAaU3MEHHYHE CTpYje;

e o0jacHu noHamame KOHAECH3aTOpa Y
KOIly jeJIHOCMepHE CTpyje Y Koy
HaH3MEHHYHE CTpYje;

e onpenu (asuu nomepaj uamely HamoHa
H CTPYj€ 3a eeMeHTe Y Koy
Hau3MeHHYHe CTpYyje;

e neduHHLIE M H3paYYyHABA CHATE 3a
elleMeHTe Y KOy Hau3MEeHHYHE CTpyje;

e  HAMMILE H KOPUCTH NPHIHKOM
peluasaba 3agataka OMOB 3aKOH 3a
e(heKTHBHE BPEIHOCTH CTPYje H HATOHa;

EnemeHTH y KONy Hau3MeHU4HE
crpyje. OTHOPHUK Y Koy
HaHu3MEHHYHE CTpyje;

Kanem y kony Han3MeHHUHE CTpYje;
Konznensatop y kony jenHocmepHe
cTpyje (Mymhethe H NpaKibene
KOHIeH3aTopa);

KoHneH3aTop y KOy HaH3MeHU4He
cTpyje;

CHare y Koy HaH3MeHHUHE CTpyje
(nojam TpeHyTHE, aKTHEHE,
peakTHBHE W NPHBH/HE CHare);
Chara y kony ca ornopHukom; Crara
y Kony ca kanemom. CHara y Koy ca
KOHJIEH3aTOPOM;

Ha noueTtky Mojy/ia yHeHHKe YIO3HATH ca LM/beBHUMa W
HMCX0/1MMA HacTase ."’y‘lel—bﬂ, TJIaHOM paﬂ.ﬁ H HaYHHHMa
OlLEHLHBALA.

Obanun Hacrase

Monyn ce peanusyje kpo3 cneaehe odnHKe HacTape:

e Teopujcka nactasa (14 yacosa)

o Bewxoe (8)

ﬂnge.na 01e/LEeLA HA rpyne

Ogie/ber-e Ce 1e]M Ha 2 TPYNe NPUIMKOM peain3aumje:

eBeKOM

MecTo peanusaumje HacTaBe
e  yuHOHHLA W nadopaTopHja

IMpenopyke 3a peajusauujy Hacrase
o JletasbHo 0OpaNTH CBE €IEMEHTE Y KOy HaU3MEeHHYHE

cTpyje uprajyhn Bpemencke u dasopcke anjarpame;

e OGjacHNTH WITA ce JellaBa ca eNeKTPUIHOM eHepPrHjoM
Y HHMa;

o JleduHucaTy TPEHYTHY, AKTHBHY, PEAKTHBHY W
NPHBHJIHY CHATY;

o Tokom Tpajatba MOJYJIa peaiin30BaTH jelaH Tect
3Hawba, a Npejl Kpaj NolyrofuilTa ypaauTH H THCMEHH
3ajlatak.

Ouemnpame
BpennoBame 0CTBAPEHOCTH HCXOA BPIIHTH KPO3:

o npahere 0CTBAPEHOCTH HCXOMA
e TECTOBE 3HAMLA

®  AKTHBHOCT Ha Yacy

e npaliewe npakTHYHOT pajsa

®  CAMOCTaJHH MPAKTUYHHU paj




OcnocobbaBame y4eHHKa
3a Mepetba HaH3MeHHYHHX
BEJIHUHHA,

H3MepH HAU3MEHWYHH HaTlOH U CTPYjy
AHAJIOTHUM W AHTHTATHNM
HHCTPYMEHTHMA;

M3MepH HAH3MEHUYHH HaMoH Ha
OTNOPHHKY, KaNEMy H KOHIOCH3aTORY
OCLIHJIOCKOIIOM;

H3MEPH CHary;

nposepi OMOB 3aKOH .

BEXBE

e Mepemwe cTpyje H HanoHa y KouMa
HAM3MEHHUHE CTPYje aHATOTHHM H
JHIHTATHAM MEPHHM
HHCTPYMEHTHMA

e Mepete HanoHa Ha OTIOPHHKY,
KajJeMy H KOHIEH3aTopy
OCLHJIOCKONOM

e Mepeme cHare

e [Iposepa OmoBoOr 3aKoHa 3a
e(heKTHBHE BPEIHOCTH CTPYje H
HaroHa.

[To MoryfiHOCTH, Y jeTHOM TePMHHY paiMTH jeIHY
BeskOY, a HajBHILE NET BeXKOH Y jeTHOM LMKIYCY;
Jenna sexOa ce paau nBa crnojeHa WKOJICKA yaca M 3a
TO BpeMme Tpeba Ja ce ypajie cBa Mepera H oOpaze
pesynTaTh;

I'ne ron je moryhe, naboparopujcka mepera
NOTEPAHTH W PAYYHCKHM NYTEM, HIIH YpaluTH
oarosapajyfy cumynaumujy Ha padyHapy;

V naboparopuju Tpeda na Oyse NOBOJBHO PajIHUX
MecTa J1a 3a je/IHUM paiHMM cTosIoM Oyay [Ba 10 TpH
YUEHHKA;

[Mouerak BexON ycarjacuTH ca TEOPHjCKOM HAcTaBOM
Tako aa oarosapajyhe eexde ciene 0aMax HAKOH
obpane TeopHjcKor rpaanea;

3a Meperbe HaU3MEHHYHOT HANOHA KOPHCTH
OCLHIOCKON. 3a Mepera e()eKTHBHHX BPEHOCTH
HAMoOHa U CTPYje KOPHCTHTH MyaTHMeTap. CHary
meputi Ul MeTo10M, anu 1 BaTMETPOM.




Hasus moayna:
Tpajawe Monyna:

Bese eemenaTa y Koy HaH3MeHHYHe CTpYje
40 yacoBa

LHH/BbEBH MOJYJIA

UCXOIH MOAYJIA
I1o 3aBpLIeTKy MoIyJa yueHHK he OuTH y
CTamy 1a:

OBABE3HH U NNPENMOPYYEHH
CAJIPKAJU MOAYJIA

YIOYTCTBO 3A
JUJAKTHYKO-METOJHUYKO
OCTBAPHBAILE IMTPOI'PAMA

H3pauyHasarbe uMmnenaHce
peaHuX, NnapanesaHux u
KOMOHHOBaHMX Be3a
eneMeHara;

H3pauyHasatse cTpyja,
HAMoHa M CHara Koj
PeaHHX, Napaie/IHHX 1
KOMOMHOBAaHHX Be3a
ejieMeHara;

Pemasame cnomxeHnux Kona
HaU3MEHHYHE CTpYje;

e HaupTa BpemeHcke H (hasopcke
aujarpame HanoHa M CTPYja KO PeiaHHX
Besa;

e edHHHLIE H H3pAaYyHABA UMIIEJAHCY
pelHHX Be3a, leH MOAYO H (pasHH yrao;

e Hanuuwe OMOB 3aKOH 3a epeKTBHE
BPEHOCTH HaNoHa u cTpyja;

+ objawasa ynory HP u BD ¢punrapa y
eIEKTPOTEXHHLM;

e Jle()HHHLIE PEIHY PE3OHAHCY W
pesoHaHTHY (hpekBeHIIHjy, U3payyHaBa
pe3oHaHTHY (peKBeHL]y:

NeUHAIIIE CHAre KO PeIHUX BE3a;
Je(pUHNLIE AIMHTaHCY M 00jacHH Kako
ce OHa M3pavyHaBa W3 MMTIEAaHCE;
peliaBa KOMOHHOBAHY Be3y elleMeHaTa;
peluaBa clokeHo KoJlo ¢a JIBe KOHTYpe
npumeHom Ipsor u JIpyror
Kupxodoror 3akona;

Pe/iHa Be3a OTNOpHHKA, Kanema 1
konaensaropa. [Tojam umnenance.
Penna pezonanca;

Pe/iHa Be3a OTIMOPHHKA H Kajema;
Penna Be3a oTNOpHUKA W
KOHIEH3aTOpa.
HuckopeKkeeHIMjCKN 1
BHCOKO(peKBeHIMjCKH (uaTap;
CHare Ko/l pejiHe Bese elleMeHara,
(axTop cHare;

[Mapanenua Be3a npujemunka. [Tojam
A/IMHTAHCE;

[lapanenna Beza OTNOPHHKA, Kasema
H KOHJeH3aTOopa;

KomOunHoBaHe pese enemeHara;
[Tojam cokeHOr KoJia U pellaBabe
cloXeHHX Kkona (mpuMerom [lpsor u
Ipyror Kupxodosor 3akoHa);

Ha noveTky Mojysia yueHHKe YIO3HATH ca LHJbeBUMa U
HMCX0IHMMa HacTaBe !yqerba, MJIaHoOM Paﬂa H HAYHHHMa
OLIeH:HBAbA.

Obanun Hacrase

Monyn ce peanusyje kpo3 cnenehe 00nHKe HacTape:

e TeopHujcka HacTapa (28 uac)

e BewxOe (12)

Ioaena one/berba na rpyne

Onesberse ce 1eu Ha 2 Tpyne NPUIKKOM peain3auuje:

e BEKOH

MecTo peajiniaumje HACTABE
e  YYHOHHLA W JabopaTopHja.

[Mpenopyke 3a peaju3auujy HacTase
e Koxa peanux sesa esiemMeHaTa HaLUpTaTH MPBO

BPEMEHCKE, a 3aTHM dasopcke aujarpame. Pazopeke
AWjarpame UPTaTH Tako 1a je pasop cTpyje Ha (asHoj
ocu. MMnenaHce aath y ancoyTHOM H KOMILUIEKCHOM
o0nuky. Pewnasatu Behu Opoj 3anaraxa;

e OMOB 3aK0H 1aTH 3a e()eKTHBHE M KOMIJIEKCHE
BPEIHOCTH CTPYje M HanoHa;

+ Kon napanennux pesa enemenara jeMHHCATH CHAre u
nonpasak akropa cHare;

« KomOunosaHy Be3y enemeHara o0pajnTH Ha
npHMepHma;

. ﬂCprliHCﬂTH CITOKCHO KOO H HABCCTH HAYMHHE 3a
peluaBatbe CI0KEHHX KOJa, 3a/IpiKaTh ce Ha Koy ca
JB¢ HE3aBMCHE KOHTYpe U nmpumenn Kupxodosnx
3aKOHa MPH HBEroBOM pellaBakby. Y eNeKTPHUHUM
KOJIHMA Ca BHULIEC KOHTYPA, NMHCATH CAMO CHCTEM
jenHaunHa;

« Tokom Tpajama MOJy/Ia PEAH30BATH HAJMaE je/1aH
TECT 3Hatba.




OcnocobbaBame y4eHHKa
3a Mepetbe HaH3MeHHYHHX
BEJMUHHA;

Ocnocobbapare yueHHKa
3a NPAKTHYHO NPOBEPaBatbe
38KOHA.

H3mepn HaH3MEHHYHH HamOH Ha
enementuma pearor RLC, RL n RC
KOJa OCHHIIOCKONOM H MYNTHMETPOM,
Onpenn rpannyHy yuectaHoct HO u
B® dunrpa;

Tpoeepu Ipeu u Opyru Kupxodosor
3aKOH.

BEWBE

Mepetbe HAaN3MEHHYHX HaNoHa u
cTpyje y pennom RL kony

(TpoyrnoBu OTNOpa, HAMOHA M CHara);

MCPCILC HAH3MCHHYHHX HANMOHA H
cTpyje y peanom RC kony
(TpOYI/IOBH OTNOPA, HAMNOHA H
cHara);

MGPEH:S HAHWIMCHHYHHX HAloHa v
cTpyje y peasom RLC kony;
Onpehusame nponycuor oncera H®
1 Bd punrapa;

Meperbe HAW3IMEHHYHOI HAaMmoHa 1
cTpyja y napanensom RLC kony u
KOMOMHOBAHO] BE3U eleMeHaTa;
Mepeme (hakTopa cHare

(unp. metona 3 V-merpa);
[Iposepa Ilpsor u Jlpyror
Kupxodosor 3akoHa.

[To MoryfiHOCTH, Y jeTHOM TePMHHY paiMTH jeIHY
BeskOY, a HajBHILE NET BeXKOH Y jeTHOM LMKIYCY;
Jenna sexOa ce paau nBa crnojeHa WKOJICKA yaca M 3a
TO BpeMme Tpeba Ja ce ypajie cBa Mepera H oOpaze
pesynTaTh;

I'ne ron je moryhe, naboparopujcka mepetba
NOTEPAHTH W PAYYHCKHM NYTEM, HIIH YpaluTH
oarosapajyfy cumynaumujy Ha padyHapy;

V naboparopuju Tpeda na Oyse NOBOJBHO PajIHUX
MecTa J1a 3a je/IHUM paiHMM cTosIoM Oyay [Ba 10 TpH
YUEHHKA;

[Mouerak BexON ycarnacHTH ca TEOPHjCKOM HacTaBOM
Tako aa oarosapajyhe eexde cneae 0aMax HAKOH
obpane TeopHjcKor rpaanea;

3a Meperba HAAU3MEHHYHOT HANOHA KOPUCTH
OCLIMIOCKON MW MYJITHMETap;

MyATHMETPOM MEPHTH e(hEKTHBHY BPEILHOCT CTPYje.

QuemHBame

Bpe}lHonaH,e OCTBAPEHOCTH HCXO/1a BPIIHTH KPO3:

L I A

npalierse 0CTBAPEHOCTH HCXOA
TECTOBE 3Haba

AKTHBHOCT Ha ‘{acy

npaliere NpakTHYHOT paja
CaMOCTAJIHN NMPAKTHYHH paj




Hasus moayna:
Tpajawe Monyna:

Cnpernyra H 0CUHIATOPHA K0J1A
14 yacoBa

LHH/BbEBH MOJYJIA

UCXOIH MOAYJIA
I1o 3aBpLIeTKy MoIyJa yueHHK he OuTH y
CTamy 1a:

OBABE3HH U NNPENMOPYYEHH
CAJIPKAJU MOAYJIA

YIOYTCTBO 3A
JUJAKTHYKO-METOJHUYKO
OCTBAPHBAILE IMTPOI'PAMA

YcBajatbe OCHOBHHX 3Hatba
0 CIPErHYTHM U
OCLUMIATOPHHM KOJIUMa W
HHXOBOM MPHMEHOM.

OBjacHi MHIYKTHBHY CTIpery Kajiema u
eHY NPHMeHY, U3padyHa KoeduuHjenT
HHIYKTHBHE CTIpere;

OfjacHu NpUHUKMN paja
TpaHc(hopmaropa H
ayToTpaHcopMaTopa H bHXOBY
NPHMEHY;

ObjacHu cnoboaHe ocLHNaLje H H3Be e
TomcoHoB obpaszail;

OfjacHu NPUHLKN paja peaHor
OCLIHIIATOPHOT KOJa;

OfjacHu NPUHLKN paja napajienHor
OCLMIIATOPHOT KONa;

MHIyKTHBHO CIPErHYTH KaleMOBH;
Tpancdopmarop u
ayroTpaHcopmarop;

Cnoboane ocumnauuje 1 TOMCOHOB
oOpasau;

Penno 1 napaneaHo OCLUHIATOTHO
xono. daktop nodpoTe H NponycHu
orncer;

CnperHyTa OCLHIATOPHA KOJIa —
BpCTE cripera;

Ha no4eTtky Moyna yueHHKe YIIOZHATH ca LH/BEBHMA W
HMCX0IHMMa HacTaBe a’yqema, nJjaHoM Paﬂa H HAYHHHMa
OLIeH:HBAbA.

Obanun Hacrase

Monyn ce peanusyje kpo3 cnenehe 00nHKe HacTape:

« Teopujcka Hactapa (10 wacopa)

o BexOe (4)

Ioaena one/berba na rpyne

Onesberse ce 1eu Ha 2 Tpyne NPUIKKOM peain3auuje:

e BEKOH

MecTo peajinzaumje HacTage

e yuuoHWUA W nabopatopuja

IMpenopyke 3a peajusauujy Hacrase

Tokom Tpajatba MOLYNa peain3oBaTH HajMakbe jelaH

TECT 3HamA,

O0jacHUTH AeTa/bHO MHAYKTHBHY CIIpery kKajaemoBa u

HEHY MPUMEHY, Kpo3 npuMepe 00jaCHHTH H3pauyHaBaibe

Koe()HLIHjeHTa HHAYKTHBHE CIIpEre.

OoOpanuTi TpaHchopmarop v aytorpancopmaTop ca

CTAHOBHLUTA NpUMeEHe H opeluBatba oHOCa

TpaHcopmaimje

OO0paanTH HIEAIHO M PEAIHO OCLIMIATOPHO KOJIO.

3a peaHO M napanenHo OCLUHIATOPHO KOO BexbaTH

H3pauyHaBake PE30HAHTHE YUeCTaHOCTH, ojpeljiBate

nponycHor oncera v ¢axrtopa nodpore.

¢ CriperHyTta ocuMiaTopHa KoJsia o0painTi camo

HH(OPMATHBHO.

Hakon peanuzaumje Moayna ypaanuTH TECT 3HabA, a npea
Kpaj LIKOJICKE roAMHe YPaaAHTH APYrH MHCMEHH 3a1aTakK.




Ozpenn pe3oHaHTHY YYECTHOCT pejiHoT
OCLHIATOPHOT KOJa;

Onpean pe30oHaHTHY YY€CTHOCT
napaie/Hor OCLMIATOPHOT KONa;
H3pauyHa npeHocHH oaHOC

Tpatcopmatopa u ayrorpacopmaropa.

BEXBE

o OnpehuBame pe3oHaHTHe (ppeKBeHLHje
peaHor M mapaneaHor OCUHIATOPHOT
Kona;

¢ Oapehusarse npeHocHor 0JHOCA
TpaHcopmaTopa 1
ayrorpac(opmaropa.

[To MoryfiHOCTH, Y jeTHOM TepMHHY pauTH jeIHy
Be:kOy. JenHa BexxOa ce paaH JBa criojeHa IIKoJCKa
yaca M 3a To Bpeme Tpeba 1a ce ypajae cBa Mepeiba u
obpane pesynraTu;

["ne ron je moryhe, naGoparopujcka Mepersa
MOTBPAHTH U PAYYHCKHM MYTEM, HIIH YPALUTH
oaroeapajyhy cumynaumjy Ha pauyHapy;

V naGopatopuju Tpeba 1a Oy/ie 10BOJBHO PaIHUX
MECTa JIa 33 Je/ITHUM PajIHUM cToN0M Oyay /Ba 110 TPH
YUeHHKa;

[Touerak Be:kOM ycarnacuTH ca TEOPHjCKOM HACTABOM
Tako Ja oaroeapajyhe pexde ciene oaMax HaAKOH
obpane TeOpHjCKOT rpaausa.

Ouemnpame
BpenHoBame 0CTBAPEHOCTH HCXOA BPILIMTH KPO3:

. " 0

npahese 0CTBAPEHOCTH HCX0a
TECTOBE 3HakA

AKTHBHOCT Ha ‘Iacy

npahete NpakKTHYHOT paja
CaAMOCTAaJTHH IIpaKTH"I HH pall




Hasus moayna:
Tpajawe Monyna:

Tpodasun cucremu
8 yacosa

LHH/BbEBH MOJYJIA

UCXOIH MOAYJIA
I1o 3aBpLueTKy MOIyJa yueHHK he OuTH y
CTamy 1a:

OBABE3HH U NNPENMOPYYEHH
CAJIPKAJU MOAYJIA

YIOYTCTBO 3A
JUJAKTHYKO-METOJHUYKO
OCTBAPHBAILE IMTPOI'PAMA

YcBajatbe OCHOBHHX 3Hakba
0 TpoasHUM CHCTEMHMA,
BpCTaMa H MPHMEHOM OBHX
cHeTeMa.

e Hagezne ocHOBHe KapakTepUCTHKe
TpodasHor cucTeMa H 00jacHH HAUYHH
nodujarka TpodasHe eNeKTpOMOTOpHE
cuie;

e O0jacHu Be3nBaLe HAMOTaja
reHeparopa y 3Be3/ly W Tpoyrao;

o OO0jacHu Be3MBae NpHjeMHUKA Y 3BE3/Y
y Tpoyrao;

L] YNOopeau CHMETPHYaH H HECHMETPHYAH
TpodazHu CHCTEM

e o0jacHH npuMeHy oOpTHOT MarHeTHOr
noJba;

e H3mepu akTHBHY cHAry y TpodazHoM
paBHOMepHO onTepelieHOM cHCTeMy;

e  H3mepu akTuBHY cHary y TpodazHom
HepaBHOMepHO onTepehieHOM cHeTemy.

e OcHOBHH NOjMOBH 0 TpodazHUM
CHCTEMHMA. CHMCTPH‘{HH H
HecHMeTpHYaH TPo(a3HH CHCTEM;

e Besa namoraja renepatopa y 3se3y
H TPOYTao;

e Besa npujemHika y 3831y H
TPOYTao;

e  CHara TpogpasHor cucTema;

e  OOpTHO MarHeTHO NoJkE;

e [Ipumena oOpTHOr MarHeTHOr MoJba
(CHHXPOHH W aCHHXPOHH MOTOPH);

BEJKBE

e Mepeme akTHBHE cHare ¥ TpodazHom
paBHoMepHO ontepeheHOM cHeTeMY
METOJIOM jeTHOT BaTMETpa;

e Mepeme cHare y TpodazHom
HepaBHOMepHo onTepeheHoM
cucTemy ca M 0e3 HynTor
NMPOBOJHHKA METOJIOM TPH BaTMETPa.

Ha no4eTtky Moyna yueHHKe YIIOZHATH ca LH/BEBHMA W
HMCX0IHMMa HacTaBe ."'y‘{el-bﬂ, MJIaHoOM pa,ua H HAYHHHMa
OLeH:HBabA.

Obanun Hacrase

Monyn ce peanusyje kpo3 cnenehe 00nHKe HacTape:

« TeopHujcka HacTapa (6 yacosa)

o BewxOe (2)

[Moaena one/betba HA rpyne
Oneiberbe ce 1eii Ha 2 rpyne NPUIMKOM peainsaiuje:

eBeKOM

MecTo peannsaumje nacrase
e YuMOHHUA W NabopaTopHja

[Mpenopyke 3a peaJn3auujy HacTaBe

e Tpodazuu renepatop odpaauTh noMohy HEMOMHYHOT
MarHera, ajld HarJacHTH [1a ce Y NpakcH MarHer
okpelie, a HaBojH cToje. Besnpame HaBoja reHeparopa y
3BE3/Y U TPOYIa0 W BE3UBAHE HABOJA NPHjEMHUKA Y
3BE3/ly ¥ TPOYrao ypaauTH HH(pOPMATHBHO;

e HarnacuTy 3aiiTo je norojHuje Be3uBame HaBoja y
3BE3/ly 3@ HUCKOHAMOHCKY MpPeKy:;

o [loKa3aTH Kako ce Be3yjy NPHjeMHHLIH KO/
CHMETPHYHOT H HECHMETPHYHOT CHCTEMA;

o  OOpTHO MarHeTHO NoJbe NpukazaT nomohy
thazopckux aujarpama;
PewaBaTH jeHOCTaBHe 3aaTke;
Tokom Tpajara MOIy/a peanH3oBaTH HajMakbe jenan
TeCT 3HamAa.




Ouewupame
Bpennoparse 0CTBApEHOCTH HCXO1A BPILIMTH KPO3:

e npaheme 0CTBAPEHOCTH MCXOAA

TECTOBE 3Hatba

AKTHBHOCT Ha "acy

npahetbe NpaKTHYHOT pasa

CaMOCTaJTHH NPaKTHYHH pan

Mo moryRHOCTH, ¥ jeAHOM TEPMHHY PALHTH je/IHY

sexOy. Jenuna pexOa ce paau 1Ba cnojeHa WKoNcka

yaca M 3a To Bpeme Tpeba J1a ce ypajie cBa Meperba U

obpajne pe3ynrarTh;

e ['ne ron je Moryhe, naboparopujcka Mepera
NOTBPANTH U PAYYHCKHM MYTEM, HIH YpaauTH
onroeapajyhy cuMynauujy Ha padyHapy:

eV naboparopuju tpeda na Gyne 10BOJBHO PajHHX
MecTa Ja 3a je/IHUM paJHUM cTooM Oyay aBa A0 TpH
YUEHHKA:

e  Ako He moctoju MoryhHOCT 3a camocTanaH pan
YUeHHKa OH/1a 0Be Be:kOe oJipajiuTH Kpo3
JEMOHCTpalHjy;

o [Mouerak BemOH ycarjacHTH ca TEOPH]CKOM HACTABOM
Tako Aa oaroeapajyhe sexxOe crnesie oaMax HaKOH
o0pajie TeopHjcKor rpaamsa.

L I I I

KOPEJIAUMUJA CA IPYTUM NPEAMETHMA , OJHOCHO MOAYJIUMA

MaremaTHka
duznka
Enextponuka




PAYYHAPCKA I'PAOHUKA U MYJITUMEJHUJA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bexoe

HD&KTH’-I Ha HacTaBa

Hacraga y 6noky

TTPAKCA

YKVITHO

74

74

2. UHJBEBH YYEHA

OcnocobsaBarke yueHHKa 3a paj ca anatima 3a obpany Texcra;
OcnocodsbaBatbe yUeHHKa 3a pajl ca OCHOBHHM eJIeMEHTHMA NporpaMa 3a odpazny ciHka;
OcnocobJbaBae YUSHHKA 3a pajl ca OCHOBHUM €JIEMEHTHMA Mporpama 3a obpamny 3BykKa;
OcnocobsbaBate yUeHHKa 3a pajl ca OCHOBHHM eJIeMEHTHMa nporpama 3a odpany Buaeo (ajnosa;
Ocnocob/baBame YUeHHKA 3a pajl ca OCHOBHUM €1eMEHTHMA Nporpama 3a uipaay aHumaumja;
OcnocobsbaBate yueHHKa 3a kopuuihiere jeHOr nporpama 3a u3pany npeseHTaumja;
Ocnocob/baBame yUeHHKA 3a M3pajly Je/IHOr CAMOCTAIHOT NPOjeKTa.

3. HA3UB U TPAJAILE MOJ1YJIA

Paspen: npsH
Pen.op. HA3HUB MOJIVIJIA Tpajatbe Moays1a (4acOBH)
1. Pan ca TekcTom 6
2, OO0pana cnuke Ha padyyHapy 22
3. Obpana 3Byka 8
4. Oopana Buneo gajnosa 10
5. AHHMaUH]a 10
6. H3pana MyaTUMenHjaiHe npeseHTaLuje 10
7. H3pana camocTanHor npojexta

8




4. HHJBEBH, HCXO/IH, OBABE3HH H ITPENMMOPYYEHH CAIPKAJH U YTIIYTCTBO 3A JHIAKTHUYKO-METOJUYKO OCTBAPUBAILE INNPOI'PAMA

Hasue moayna:
Tpajarbe Moya:

Pan ca TekcTom
6 yacoBa

LH/bEBH MOJYJIA

UCXOIHU MOAYJIA
Ilo 3aBpLIeTKy MO/yJa yueHHK he OutH y
cTamy Ja:

OBABE3HHU U NNPENMOPYYEHH
CAJIPKAJH MOAYJIA

YIIYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPHUBAIGLE ITPOI'PAMA

e OcnocobJbapatse
yuYeHHKa 3a paj ca
azaTumMa 3a obpany
TEKCTA.

® [oJelaBa TacTaTypy 3a ynorpedy
paziMuuTHX BpeTa (POHTOBA M NO3HAje U
HHCTanMpa pasnHuuTe (HOHTOBE;

® pasiMKyje M KOPUCTH pazjiHinTe ajate 3a
oOpany TekcTa;

* ymehe cumbone H Kpeupa npeynLe 3a
Hajuewhe kopuuhiene cumbone;

® Kpeupa concrtseHH (out/ciosa nomohy
thout ennTopa.

dopmatH TeKcTa Koju ce Hajuemhe
KOPHCTE y pauyHapy:

Tekct enHTOPH U TEKCT NMPOLECOPH;
TMojewwasatse TacTatype 3a ynorpedy
pasNHYUTHX BpcTa (POHTORA;
HMHcranaimja skebeHUX (JOHTOBA;
Anaru 3a obpany Texcra. DOHTORH;
VYmMerame cumbona u kpeupame
npeunua 3a Hajuewhe kopuwhene
cumbone;

DOHT eHTOP (KpeHparbe CONCTBEHHX
clnosa);

ART eautopu;

TIpUMeHa TeKCTa Yy MYNITHMELH]H.

Ha MOYETKY MOOYNa YYEHHKE YMO3HATH Ca UH/BEBHMA H
HCXO0IHMa HAcTaBe ."'y‘lel'bﬂ, MJ1aHoM paja H Ha4YHHHUMA
OUCH:HBAHKA.

O01H1LH HACTABE
Moyyn ce peanusyje kpos cieaehe odnuke Hactase:

* pexOe (6 yacora)

[Moaena one/beba Ha rpyne
Onesberbe ce el Ha rpyne 10 15 yueHuka.

MecTo peannzanyje HacTase
e pauyHapCKH KaOMHET

[IpenopvyKe 3a peaqn3aunjy Hacrape
e KoHKpeTHe NpHMepe 3a BekOarbe NPHIAroAuTH 00pa3oBHOM

npoduay Kpo3 Kopenaumujy ca CTpYuHHM MpeaMeTHMa.
e [Ipu peaausaiju 0BOT MOJYJIa HHCHCTHPATH Ha IPaBOIKCY
1 ynotpedu oaroerapajyher jesuka tacrarype.

Ouew-npame
BpenHoBake 0CTBApEHOCTH HCXO/Ia BPILIMTH KPO3:

* npalhiemne 0CTBAPEHOCTH HCXOA;
® TECTOBE BELITHHA;

o npaheme npakTHUHOT paja;

® CaMOCTAJIHH MPAKTHYHH pal.




Hasus momyna:
Tpajatbe Moayna:

Obpana cinke Ha payyHapy

22 yaca

LIWJLEBH MOAYJIA

HUCXOIH MOAYJIA
TTo 3aBpLIeTKY MOIyJa yueHHK he Ourn y
cTamy 1a:

OBABE3HH U TPENNOPYYEHH
CAJPKAJU MOAYJIA

YOYTCTBO 3A
JUAAKTUUKO-METOAUYKO
OCTBAPUBAILE MPOTPAMA

o QOcnocobibaBatse
YHEHHKa 3a paj ca
OCHOBHHM eJIEMEHTHMA
nporpama 3a oopany
ClIHKa.

00jacHH Kako HacTaje AMIHTAlIHH 3aMuc
CITMKE;

AedHHUILE NOjMOBE: [THKCEN, Pe30nyLHja,
JIHHAMHYKH PAcrnoH, BEKTOPCKa H
Gurmanupana rpaduka; kommnjytepeke Goje
H MOJIeJIH 3a NpefcTaBbarke 00ja;
paviuKyje OCHOBHE (popmate JANTHTAIHUX
CcJIMKa;

KOHBEPTYje ClIuKe U3 jeiHor opmara y
APYTH;

KOPHUCTH roToBe OMOJIHOTEKE ClIMKa;
KOPHMCTH anare 3a odpany cnuke;
oOpaljyje ciuky npema yHanpea 3aaaTim
KpUTEpHjyMUMa (MpoMeHa JHMEH3Hja
(pesonmyLmje) ciuKe, reoMeTpHjCKe
TpaHctopmalmje cauke (TpaHciaumja,
poTaumja...), nolellaBae OCBET/baja,
KOHTpacTa, 00ja M OLUTPUHE CIHKE;
KOpHCTH (puiTepe 3a 1onaBatbe
cneunjanHux eexkara u MOHTAKY:
KOMOMHYje BHLUE CJIHKA 32 KpeHpatbe
CJIOWKEHHX CIIMKA;

NpHIpeMa CIIHKY 3a WTaMIly, eKpaHCKH
npHkas u odjassuBame Ha Mutepuer
cTpaHama;

YMPABIbA MOCTYMKOM CKEHHPamha CIHKA;
HaOpaja OCHOBHE KapaKTepHCTHKE W BpCTe
AMrHTANHUX (oToanapara.

HM3sopu cnuka (upres, gororpaduja,
npeyinuMarse ciuka ca Murepuera,
CKEHHpPAaHa C/IMKA, CIHKA eKpaHa);
(OCHOBHH NOjMOBH (MHKCENH,
pe3onyLHja ciuKke, IHHAMHYKH PAcIioH,
BeKTOpcKa U OMTManupaHa rpaduka,
Komnjyrepcke Goje;

OCHOBHH (hOpPMaTH JMIHTATHUX CIIMKa;
Ofpana ciMKa ¥ OCHOBHH MOCTYILH
obpane;

,[[m'ma.uﬂe C/IMKE HAMEHCHE
€KpaHCKOM MpPHKAa3y, WTamMnamwy 1
npukazupatsy Ha MHTEpHeT cTpaHama;
nOCTyl'lﬂK CKCHHPEILE CITHEKA;

OCHOBHE KapakTepuCTHKE U BpCTE
JUTUTANHHX (oToanapara.

Ha noverky Mo/yia yueHHKe YIO3HATH Ca LMI/bEBHMA H
HCXOMMa HacTaBe / yuera, MJIaHoM paja v Hau HHHMa
OLIEH:HBaLA.

Qoanun HacTase
Monyn ce peanusyje kpo3 cnenehe 0dnuKe HacTape:
o pewbe (22 yaca)

[Moaena one/bemba HA rpyne
Ognesberbe ce A Ha rpyne 10 15 yueHuka.

MecTo peannsauije HacTaBe
o PauyHapcku kabuHet

[Mpenopyke 3a peaJn3auujy HacTaBe

e KonkpeTHe npumepe 3a BexkOame NpuaaroIuTH 06pa3oBHOM

npouIy Kpo3 Kopenaumjy ca CTpy4HHM TpeaMeTHMa

e [loueTH 011 KpeHparwa jeJIHOCTABHUX LPTEKA, 3aTHM
00jacHUTH ClIMKA:E eKpaHa W 00pay Tako 100HjeHHX
ClHKa.

e JleMOHCTPHPATH MOCTYIAK CKeHUpara 1 (oTorpaducatba

JUTUTANHHUM (hoTOanapaTroMm.

e OmoryhiMTH CBHM YUEHHLIHMA /13 CTEKHY NPAKTHYHO
HCKYCTBO ¥ pajy ca CKEHEPOM H JMTHTaIHHM
(horoanapaTom.

Ouewnpame

BpeaHoBake 0CTBAPEHOCTH HCXOA BPLIMTH KPO3:

e npaheme 0CTBAPEHOCTH HCXO0/A;

e npaliere NpakTHYHOr paja;

® CAMOCTAJIHH I'IpaKTH'-IHH pa.)l




Hasus momyna:
Tpajatbe Moayna:

Obpana 3Byka
8 yacoea

LIWJLEBH MOAYJIA

HUCXOIH MOAYJIA
TTo 3aBpLIeTKY MOIyJa yueHHK he Ourn y
cTamy 1a:

OBABE3HH U TPENNOPYYEHH
CAJPKAJU MOAYJIA

YOYTCTBO 3A
JUAAKTUUKO-METOAUYKO
OCTBAPUBAILE MPOTPAMA

o QOcnocobibaBatse
YHEHHKa 3a paj ca
OCHOBHHM eJIEMEHTHMA
nporpama 3a oopany
3BYKA.

® pasiuKyje NojMOBE AHIHTAIHOT H
aHaNOTHOT 3BYKa;

® o0jacHu pasnore U HAUNHE KOMIpPecHje
3BYKa;

* Hadpoju 1 nedunuwe pasnuyure popmare
3BYKa;

® KOHBEpTYje 3BYKOBe pazinuutux Gopmara;

e Bpuix o0paay 3BYHHOT 3aMuca npema
YHAIpe/l 3a1aTHM KPHUTEPHjyMHMa
(oacenamwe, yreTame H cacTaBlbatbe,
npunarofjerse jaunne, fade-in u fade-out,
IIHPELE BPEMEHA, HHBEPTOBAhE 3BYKa,
crieuHjanHu eexTH...).

3BYK U OCHOBHH napameTpH 3ByKa;
AHaNOrHW W INTHTAIHH 3BYK;
DopmatH 3ByKa;

Komnpecuja 3ByKa pazsnH4MTHX
(opmara:

KonpepTopatse 3ByKa pazIHdHTHX
thopmara;

OOpana 3ByKa.

Ha noverky Mo/yia yueHHKe YIO3HATH Ca LMI/bEBHMA H
HCXO0/MMa HacTaBe / yuera, NJaHoM paja i HaYHHHMA
OLIEH:HBaLA.

Obanun HacTase
Monyn ce peanusyje kpo3 cnenehe 0dnuKe HacTape:
o pewOe (8 uacora)

[Moaena one/bemba HA rpyne
Ogniesberbe ce Al Ha rpyne 10 15 yueHuka.

MecTo peannsauije HacTaBe
o PauyHapcku kabuHet

[Mpenopyke 3a peaJH3auujy HacTaBe

o Koukpetne npumepe 3a Bexkdaie NpHaaroauTH o0pazoBHOM
npouIy Kpo3 Kopenaumnjy ca CTpy4HHM NpeaMeTHMa.

o [lokaszaTh HAUMHE KOHBEPTOBALA 3BYUHOI 3anuca U3
opuruHaaHor opmarta y Heku apyru opmart sanuca (Hp.
mp3 uan wav).

e JIeMOHCTpHpATH YYEHHLIMMA pajl Y HEKOM O/l aKTYeJIHHX
nporpamMckux naxkerta 3a odpany 3pyka.

e Pauuru y GecruiatHiM nporpaMuma, Ha np. Audacity u
CITHYHHM.

e [lokasaTh kKaKko ce MOKe CHUMHTH IJ1ac WK HEKH APYTH
3BYK W 00paanTy, Takolje nokaszaTH Kako ce Moxe
nocrtojehn ayano 3anuc ceh, MOHTHPATH, KOPHCTHTH
edexre.

Ouemnpame

BpenHoBakme 0CTBApPEHOCTH HCXOA BPILIMTH KPO3:
L] Hpﬂhc}bﬁ OCTBAPEHOCTH HEXO044a,

e npahiemwe npakTHYHOT paja;

® CAMOCTAJIHH NMPaKTHYHA paj.




Hasus momyna:
Tpajatbe Moayna:

Odpana euaeo dajnosa
10 wacoBa

LM/bEBU MOJLYJIA

HUCXO0IU MOIYJIA
ITo 3aBpeTky Moayna yueHuk he 6uTH y
cTamy Ja:

OBABE3HH U MMPENMOPYYEHH
CAJIPAKAJU MOJYJIA

YOYTCTBO 3A
JTUIAKTHYKO-METOJAHUUYKO
OCTBAPHBAILE MTPOTPAMA

o QOcnocobibaBatse
Y4eHHKa 3a paj ca
OCHOBHHM eJIEMEHTHMA
nporpama 3a oopany
BUI€0 (hajnosa.

® oBjacHu nocTynak AMruTainsaumnje u
KOMMpecHje BHIEO 3anmnca;

® Habpoju u gedunuwe pasauunte Gopmare
BHIIEO 3aMHuca;

® OMHLIE NOCTYNAK KOHBEPTOBatbA BHAEO
CMrHana pasaHuuTor gopmara;

® BpiIK 00pajly BUIEO CEKBEHLE NpeMa
YHanpe/ 3a1aTuM KpHTepHjyMHMa
(MOHTHpatbe BHIEO 3arnca, Kopekiitja
Goje, CBETIIOCTH, MPUMEHA CTIELHjATHNX
(uirTapa, 10/1aBambe TEKCTa , 10/1aBatbe
BHIEO epeKara, 101aBatbe 3ByKa BUIEO
3anucy).

JIUruTanu3aunja u KOMNpecHja BuIeo
3anwca;

dopmatH BHEO 3anuca;
KounpepTtoBatbe BHIEO CHTHaNA
pasauuuTHX hopmara;

Obpana BUAEO CEKBEHLH:
MOHTa}a BHJIEO 3anuca,

oOpana cauka (Kopekuuja Ooje,
CBET/IOCTH, NPHMEHA ClELHjaIHHX
tdunrapa...),

Jl0/laBatbe TeKeTa,

no/1aBamke BUAeo edexara,
N0JlaBatbe 3ByKa BHIEO 3aricy.

Ha noueTky Mojlynia y4eHHKE YIIO3HATH ca LIHIbEBHMA H
HCXOIMMa HacTaBe / y4era, MIaHoM pajaa v HauMHHMa
OLEH:HBAIbA.

Obanuu Hacrase
Moayn ce peanusyje kpo3 cnenehe odauke HacTage:
o BexOe (10 wacosa)

[Mogena ogesbema HA rpymne
Ognesberbe ce Aeu Ha rpyne 1o 15 yyeHuka.

MecTto peajin3aumje HacTaBe
o PauyHapcku kabuHeT

[Mpenopyke 3a peaJn3aunjy HacTase

o KoukpeTHe npumepe 3a Bexdame MpUIaroauTH
00pa3oBHOM POy KPO3 KOpenaLujy ca CTpy4HHUM
npeaMeTuMa.

e dopmarte (MPEG, MIPEG, AVI, DV, RM, DivX)
oGjacHUTH MH(OPMATHEHO.

o CHUMMWTH KpaTKe BH/EO CeKBeHLe, 00paAnTH THIIOBE BUJEO
thajnoea, oGjacHHTH 00paLy BHIEO CEKBEHLIH, MOHTAXKY H
npuMeny edekara.

e HajjennocraBuuje je paautu y nporpamckom nakety Movie
Maker.

OQuewnBame
BpennoBame 0cTBAPEHOCTH HCXOA BPIIHTH KPO3:

e npahere 0CTBAPEHOCTH UCXO/A;
e npaliewe npakTHUHOT paja;
® CaMOCTAJIHH NPaKTHYHH paj.




Hasus monyna:
Tpajate Moayna:

AHumaumja
10 yacosa

LM/bEBU MOJLYJIA

HUCXO0IU MOIYJIA
ITo 3aBpeTky Moayna yueHuk he 6uTH y
cTamy Ja:

OBABE3HH U MMPENMOPYYEHH
CAJIPAKAJU MOJYJIA

YOYTCTBO 3A
JTUIAKTHYKO-METOJAHUUYKO
OCTBAPHBAILE MTPOTPAMA

o QOcnocobibaBame
yUeHHKa 3a pajl ca HeKHM
0[1 IporpaMa 3a u3pany
aHuMauuja.

o JeduHHLIE N0jaM aHUMAaLLHje;

® Hadpoju 1 neuHHIIE BpCTE
KOMITjYTEPCKHX aHHMAaLnja;

® Ha0poju paznuuMTe anare 3a U3pamy
aHUMaLHja, MpenosHaje bHXOBE pasivke H
MECTO MPHUMEHE;

® KOPHCTH HEKH O/l je/IHOCTABHHjUX anaTa 3a
W3paly aHuMauuja;

e uspalyyje jeHoCcTaBHY aHHUMaLKW]y TpeMa
yHanpes 3ajgaThM Kputepujymuma (6poj
cimka, 6oje, ....).

[Tojam aHuMaumje;

Bpcte komnjyTepcke anumalmje;
AnaTi 3a M3pany aHHMaLUHja;
AnnMauje Ha Beb-y;

H3pana anumaumje.

Ha nouetky Moaynia y4eHHKe YIO3HATH €A LIH/bEBHMA H
HCXOMMa HacTaBe / yuera, MIaHoM pajia H HaYMHHMa
OLEH:HBAIbA.

Obanun Hacrase
Moayn ce peanusyje kpos cnenehe odnuke HacTape:
o BesxOe (10 wacosa)

INoaena one/bema Ha rpyne
Onesberse ce e Ha rpyne 10 15 yyeHuka.

MecTo peajin3aumnje HacTaBe
e PauyHapcku kaOHHeT

Ipenopyke 3a peanusannjy HacraBe
o KoHKpeTHe nmpHMepe 3a BeKOamke NPHAAr0OanTH

o0pa3oBHOM NpodHIY KPO3 KOPeNaLHujy ca CTpyUHHM
npeaMeTuma.

® JledpuHucaTH NojaM aHUMAaLIMje, AEMOHCTPHUPATH Ha
NpHMepY M3pajly je/HOCTABHE aHUMALMje Ha 3a1aTy TeMy.

o [IpUnHKOM yro3HaBatba YUeHHKa ca BPCTaMa aHUMalHja
noceGHM aKLEHAT CTABHTH Ha aHuMauuje Ha Web-y
(Shockwave Flash, GIF anumauuje).

L HH(t)UpMﬂTHBHO YMO3HATH YYEHHUKE €A HHTEPAKTHBHHM
aHuMauMjama.

e Hacrasuuky ce npenopy4yje pan ca nporpamuma Gif
Creator, Gif animator unu Microsoft Photo Story.

Ouemnupame
BpenHoBabe 0CTBAPEHOCTH HCXO0a BPLIHTH KPO3:

® npahemwe 0CTBAPEHOCTH HCXOMA;
e npahiewe NpakTHYHOT paja;
® CamOCTa/lHH NPAKTHYHH PajL.




Hasus momyna:
Tpajatbe Moayna:

Hipana mysmumeanjajine npeseHraumje
10 yacosa

LIWJLEBH MOAY.JIA

HCXOIU MOAYJIA
Ilo 3aBpuieTKy Moayna yueHuk he GUTH y
CTamy ja:

OBABE3HH H MMPEMMOPYYEHH
CAJIPAKAJU MOJYJIA

YOYTCTBO 3A
JUIAKTHYKO-METOAUUYKO
OCTBAPHBAILE MTPOTPAMA

e OcnocodsbaBatbe
yueHHKa 3a kopHiheme
jeaHor mporpama 3a
H3paiy npeseHraLmja.

® [l0/lellaBa PajHO OKpYkKetbe nporpama 3a
H3pajy npeseHTalmja;

® ynpasba Mpe3eHTallHjaMa 1 qyBa HX y
paznuuuTUM dopMaTMa 1 Bep3njama;

e u3paljyje npeseHTaLMje MpeMa yHanpea
3aJaTHM KPHTEPHjyMHMA (TEKCTOM,
3BYKOM, CJIMKOM H aHHMaLMjoM):

* u3paljyje cioxkene npeseHrauuje
(MHTEpaKTHBHE, Ca XHNEPIHHKOBMMA H
AKLMOHHM J1yTManiMa...);

® MpHKasyje M W3Nake Mpe3eHTalujy.

e [lojam 1 OCHOBHM NOjMOBH
npe3seHTaLmje;

e PanHo OKpyKEH:e;

e VYuoc canpiaja (Tekcra, 3ByKa,
rpaduke, Buaea, aHuMaumje);

e CromxeHe npeseHTauuje;

e [IpuKasuBame npe3eHTaLMja.

Ha nouerky Moznysa y4eHHKe YNIO3HATH €a LIWJbEBUMA H HCXOMMa
Hacrase / Yue€ra, IJIaHoM pajia U HAYHHHMA OLCHhHBaHA.

Ooanun HacTaBe

Monyn ce peannsyje kpos cieaehe oGnike HacTase:

o BeskOe (10 yacosa)

Moaena ofe/bera HAa rpyne
Onesberbe ce e Ha rpyne 1o 15 yyeHuka.

MecTo peannsaumje HacTaBe
e PauyHapcku kabuner

"EEI’IOQ!KQ 3a gea.rmaal_l,ui\' HacTage
o [logcThuaru YYEHHKE 1a KOPHCTE NPETXOAHO CTEYEHA 3HAKA

NPH U3paaH CaMOCTATHE Mpe3eHTaluje.

e KoHkpeTHe npHMepe 3a BeskOarbe NPUIAroanTH 00pasoBHOM
npoduay Kpo3 Kopenauujy ca CTpy4HUM NpeaMeTHma.

e O0jacHATH HAYHH KPeHparba C/Iaj10Ba Ha OCHOBY LIAOIOHA.
VYkaszaru Ha moryhnoct ydaumsama ofjexara M3 Apyrux
nporpama (nporpami 3a odpaly Tekcra, cllika, upTexa, Tabena,
3BYKd, BHJIEO 3anuca).

e O0jacHNTH NojaM aHUMaLIHje Y Clajiy Kao u pasnuunre eexre
npenacka usmely cnajnosa.

o YyeHULMMA [OKa3aTH MOI'th()CT KOMOMHOBakbha PasiiHuHuTHX
MYJITUMEIH]ATHHX CA/IPiKaja M NMpaBJbersa MYJITHMEIH]aTHHX
npojekara.

e YV HauHHy Npe3eHTOBamha MYJITHMEIHJATHOT cajpkaja NOMEHYTH
ypehaje koju cryke 3a NpUKa3uBaAE MYJITHMEIHjalHOT
cajap:kaja.

e [lpenopyka je na ce ypane jeIHOCTABHE Npe3eHTaLHje Y
nporpamuma Power Point ninn OpenOffice.org.

Ouemnpame

BpeiHoBatbe OCTBapPEHOCTH HCX0/1A BPLINTH KPO3:
L] l'IpﬂhCH:C OCTBAPEHOCTH HCXO0 1A,

e qpahiere NpakTHYHOT paja;

® CaMOCTAllHH NMPaKTHYHH paj.




Hasus momyna:
Tpajatbe Moayna:

Hispana camocTaHOr npojexTa
8 yacosa

LIWJLEBH MOAYJIA

HUCXOIH MOAYJIA
TTo 3aBpLIeTKY MOIyJa yueHHK he Ourn y
cTamy 1a:

OBABE3HH U TPENNOPYYEHH
CAJPKAJU MOAYJIA

YNOYTCTBO 3A
JUJAKTUYKO-METOAUYKO
OCTBAPHUBAILE MMPOTPAMA

o QOcnocobibaBatse
yueHHKa 3a u3pany
jeaHor camocTaaHor
npojexra.

® [IPUIIPEMH [UIAH peain3aliije caMoCcTalHor

npojekTa;

® npuKynu | obpann notpedan MaTepujan u
noJaTke 3a W3pamy MpojeKTa;

® {3paju NpojeKat npema 3aaaTiM
KpUTEpHjyMHMa;

® [Ipe3eHTYje rOTOB MpOjeKar.

Kopauu y uspanu camocraiHor
npojexTa;

IllTa camocTanuu npojexar Tpeba na
CampKH;

THMCKM pan y NPOjeKTHOM 3a/1aTKY:
[Ipe3eHTauuja roToBor npojexra.

Ha noueTky Mo/ynia y4eHHKE YIIO3HATH ca LIHIbeBHMA H
HCXOJIMMa HACcTaBe / yuera, NJIaHoM pajaa v HauHHHMA
OLIEH:HBaLA.

Obanun HacTaBe
Monyn ce peanusyje kpo3 cnenehe 0dnuKe HacTape:
o pewOe (8 uacora)

[Moaena one/bemba HA rpyne
Ogniesberbe ce Al Ha rpyne 10 15 yueHuka.

MecTo peannsauije HacTaBe
o PauyHapcku kabuHet

[Mpenopyke 3a peaJn3auujy HacTaBe

e [lum Moayna je na ydEHMUM MPUMEHE CTEHEHO 3HAC U3
pauyHapcke rpaduke H MYJTHMEIHje HA NPOjeKaT no
usbopy.

e Teme npojexta Mory OHTH c1000/He HIIH HX HACTABHHK
MOYKe OJPEIMTH, ajlH ce NPenopyuyjy TeMe Be3aHe 3a HeKY
HACTABHY jeJIMHMLLY U3 NPEAMETA KOjH Ce CYIIA Y TOKY
LIKOJICKE FO/IHHE.

e TIpenopyuyje ce 1a HacTaBHHK O(OPMH THMOBE OJL TPH 10
HeTHPH YUeHHKa, Koju he paguTH Ha HCTOM MPOjEKTHOM
3alaTKy, Kao W 1a NOMOrHe Y4eHHLIMMa J1a pacrojese
o0aBese u yJore y TUMYy.

Ouemnpame

BpenHopakme 0CTBAPEHOCTH HCXOA BPILIMTH KPO3:
e npaheme 0CTBAPEHOCTH HCXO0a;

® CaMOCTAJIHM NPAaKTHUYHU pajl.

5. KOPEJALIUJA CA IPYTUM MPEIMETHUMA, OJHOCHO MOAYJIUMA
PauynapcTteo 1 nopmatuka , OCHOBE EIEKTPOTEXHUKE




YBOIA Y APXHTEKTYPY PAUYHAPA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

HACTABA

PA3PE]]
Teopujcka HacTaBa Bexoe IMpakTuuHa HacTaBa Hacraga y Guoky TIPAKCA. YKYITHO

74 74

2. UHW/bEBH YYEIbA
- Ocnoco0baBate yUeHNKa 3a NPENo3HaBae BPCTa, KAPaKTepUCTHKA U (PYHKLIHjA Pa3HuMTHX PauyHAPCKHX cHCTeMa;

- Ocnocob/saBarse YUeHHKa 3a NPENo3HABAE BPCTA, KAPAKTEPUCTHKA W (PYHKLHja PasIHUMTHX MUKpONpoLiecopa;
- OcnocodbaBate YUeHNKa 3a NPeNo3HaBate BPCTa, KapakTepueTHKA M (DYHKLIHjA PaziHiyuTHX MEMOPHja PauyHapCKOT CHCTeMa;

3. HA3UB H TPAJAIE MOJ1YJIA

Paspen: npeu

Pexn. op. HA3HMB MOJIYJIA Tpajare MoayNa (4acoBH)
1. ApXHTEKTYpa pauyHapa 15
2. ApXHMTEKTYpa MUKpOIpoLecopa 34
3. MemopHjcku cucTeM pauyHapa 25




4. IHJBEBH, HCXO/IH, OBABE3HH H ITPENOPYYEHH CAIPKAJH H YIIYTCTBO 3A JUIAKTHUYKO-METOJAUYKO OCTBAPHUBAIBE IMPOI'PAMA

Hasue monyna:
Tpajawe momyna:

ApXHTeKTYpa payyHapa
15 uacosa

LIMWJBEBH MOJY.JIA

HUCXOIH MOOYJIA
Ilo 3aBpuieTky Moysa ydeHuk fie Outn y
CTamy aa:

OBABE3HHU U NNIPENNOPYYEHHU
CAIPKAIJHU MOAYJIA

YINYTCTBO 3A
JUAAKTUYKO-METOAUYKO
OCTBAPUBAILE MPOTPAMA

e OcnocodJbaBae y4eHHKa
3a Npeno3HaBame BPCTa,
KapakTepHcTHKa H
(DYHKLH]A pasIHYHTHX
pauyHapcKMX cHcTEMa

AeduHMLLIE M0jaM padyHAPCKOT CHCTeMa;
HaBezIe MojeNy pauyHapckHX CHCTEMa;
onuie aze pazBoja pauyHapcKUX cHCTEMa
H HHXOBE CMEeUH(PHIHOCTH;

neduHMIIE Mojam Xapasepa U codTeepa;
aeuHMIIe 1 00jacHH NojaM MHCTPYKLUM|E 1
nporpama;

pasnuKyje pasnHuHTe apXUTEKTYpe
pauyHapckor cuctema (PC (Personal
Computer), npeHOCHe pauyHape,...);

Hasene uenune Bon-Hojmanosor Monena;
objacHu koHuent Bou-Hojmanosor mosena
aHanu3upa Bon-Hojmanoe Mosen pauyHapa;
HaupTa H onuie HJI0K LEMY CaBpeMeHor
pauyHapa;

ofjacHi NpUHLMA paja caBpemMeHor
pauyHapa;

Habpoju Moayse /KOMNOHEHTE/ caBpemMeHe
pauyHapcke koHpUrypaLuje;

YAOpEaH CTPYKTYPY CABPEMEHOT pauyHapa
ca Bon-HojMaHOBHM MozenoM pauyHapa;

. s e

. s 00

TMojam pauyHapckor cHcTema;

INonena pauyHapcKux cHcTema;

dase pa3poja padyHapCKHUX CHCTEMA;
[Mojam xapaeepa u cofTepa;
HHeTpyKLHje 1 mporpam;
Bon-Hojmanos Mmoaen pauyHapa;

Vnora CPU (Central Processing Unit) y
Bou-Hojmanosom moneny;

Viora memopuja y Bon-HojmaHosom
MOZENY;

Viora ynasvo-unazunx ypehaja y Bou-
HojmanoBoM mozeny;

ApXHTeKTypa pauyHapcKor cucrema;
[MpHHUMTIH peanu3alje caBpeMeHnx
pauyHapa;

bnok wema cappemeHor pauyHapa;
TTpHHUMM pana caBpeMeHoT pauyHapa;
[IpenocHu pauyHapm;

B0k LieMa npeHoCHOT padyHapa;
[Ipouseohaun pauyHapa;

Ha nouerky Mojylia y4eHHKe YNO3HATH ca LHJbeBHMA
W MCXO/IMMa HacTaBe [ yyerbha, MJIaHoM pajia u
HAauHHHMA OLEH:HBAA.

Q0HIH HACTABE

Mounyn ce peanusyje kpos cnenehie odiuke HacTage:
e Teopujcka HactaBa (15 wacosa)

IMonena one/bera Ha rpyne
Onesbemse ce He A€M Ha rpyne.

MecTo peannsalnuje Hacrase

e YuHOHHUA ca NPOjEKTOPOM, PauyHapoM
npuctynom Hurepery.

IMpenopyke 3a peaJu3aunjy HacraBe

¢ VYuyeHuuuma 00jacHUTH N0jaM padyHapeKor
cHcTema.

e YyeHHMUMMA YKa3aTH Ha pa3Boj pauyHapcKHX
cHcTEMA.

® VueHHLMMA 1eTa/bHO 00jaCHUTH OCHOBHE (DYHKLIHje
pauyHapa.

e lllemarcku npukasati Bon — Hojmanos Mozen
padyHapa 1 00jaCHHTH YJIOTY cBaKe LieHHe.

e JletasbHo objacHuTi Bon — HojmaHoe koHuenT
padyHapckor cucTeMa..

e lllemarckyu npHKasaTH CTPYKTYPY caBpeMeHOr
pauyHapCcKOr CHCTEMa H yropeanTH je ca Bon —
HojmaHoBHM Mozenom.

e Jleta/bHO 00jacHHTH NPHHILINIT pajia caBpeMeHoT
pavyHapckor cucTema.

e Hagectu cre MOayne /KOMINOHEHTE/ CABpEMEHOT




pavyyHapcKror cucTeMa.

OuemnBame

BpenHopatbe 0CTBAPEHOCTH HCXO/1a BPLUMTH KPO3:

npahiewe ocTBapeHoCTH HeX01a;
YCMEHO u3Jiarae;

TECTOBE 3Hatba;

AKTHBHOCT Ha YACOBHMA:




Hasus monyna:

Tpajatbe moayna:

APXHTEKTYpa MHKpONpouecopa

34 yacosa

LIMJBEBH MOJY.JIA

HCXOJIHU MOIOYJIA

[To 3aBpuIeTKy Moaya yueHuk ie OUTH y cTamy na:

OBABE3HH H MNIPENNOPYYEHH
CAJIPKAJU MOAYJIA

YIOYTCTBO 3A
JTNAAKTHYKO-METOAUUYKO
OCTBAPUBAILE MMPOTPAMA

e Ocnocob/bapatse
¥ YCHHKA 34
Nnpeno3HaBamwkC BpCTa,
KapakTepuCcTHKA H
(PYHKUHja pasnIHYUTHX
MHKPOIpOoLEecopa;

oGjacHH ysiory H (DYHKLH]y MHKPOTNIPOLIECOpa;
LIEMATCKH MPHKAKe CTPYKTYPY
MHKpOnpouecopa:

OIHLLIE CTPYKTYPY MHKpOIpoLecopa; odjacHu
yJIOTY CBaKe LeNHHe;

HaBee cneunpHIHe BpeHOCT MHKPONPOLIECOopa;
Je(uuuiie cneunduuHe BpeHOCTH
MHKPONpOLEcopa;

HaBeje M 00jacHH HAauHHE H3BPLIABALA
HHCTPYKUMjE;

HABe/1e OCHOBHE apXMTEKTYPe MUKPOTPOLIECOpa;
OIMULIE CBAKY APXUTEKTYPY N0jeAHHAYHO;
YMOPEANTH PasIMuNTe apXHTeKType
MHKpPOIpOLIEcopa;

o0jacHH cynepcKanapHy apXUTeKTypy
MHKpOIpoLecopa;

paszaukyje 8-OurtHe, 16-Ourhe, 32-Outhe u 64-
OHTHE MHKpOTpOLIECOpe; HaBe/le crelHpHIHe
BPEIHOCTH 3a ofipeljeHH THI MUKponpoLlecopa;
o0jacHH MHKPOMNpOLIEcOpe ca BHLLE je3rapa;
pasinKyje THIOBE MHKPONPOLIECOpPA Ca BHILIE
jesrapa; HaBejle KapakTepHCTHKe
MHKpPOTIPOLIECOpa ca BHILE je3rapa;

paznukyje Tepmune Dual Core, Core2Duo,
Core2Quad, Quad-Core; onuile kapakTepucTHKe
OBHX MHKpOMNpOLEcopa;

paznukyje Tepmune Core i3, Core i35, Core i7,
Core i9

YNopein MHKPONPOLIECOPE €a jeIHHM je3rpoM ca
MHMKPOIPOLIECOPHMa ca BHLIE je3rapa;

NPOBEPH W YNOpeIH JeKNIITA 3a NojenHe
THIOBE MHKPOMPOLIECOPa; IPOBEPH HA3HBHE
BPEHOCTH Harajarma MHKPONpoLecopa;

o0jacHu noctynak xjahewa MHKponpoLecopa;

® Yiora u (pyHKLHje MHKpONpoLEecopa;

CTpyKTypa MHKpOnpoliecopa;
Creundurkanija MUKponpoLecopa;
IMpHHUMN pajia MHKpOTIpoLIECOpa;
HHCTpyKLHje ¥ ’bUXOBO H3BPIIABALE,

CISC (Complex Instruction Set
Computer - npouecop ca
KOMIUTEKCHUM CKYTIOM HHCTPYKUHja) 1
RISC (Reduced Instruction Set
Computer - npolecop ca pe1yKoBaHHM
CKYNOM MHCTPYKLMja) apXHTEKTYpe
MUKpONpoLecopa;

CepHjcKo, MPOTOYHO M MapaneiHo
H3BpLIABathe HHCTPYKIIMja;

CynepckanapHa apXHTeKTypa
MUKpOTpoLecopa;

KapakTepHcTiKe MHKPOTIpOLIECOpa;
MukponpouecopH ca BHLle je3rapa
(Multi-core);

KapaktepucTuke BHILE je3rapHUX
MYJITHIPOLIECOPA;

CnoToBH 3a MHKpONpOLIECOpE;
Pagnu HanoH MUKponpolecopa;
Xnalewe MHKpoOTpoLIECOPA;
Paseoj mukponpouecopa;
TTponssohaun Mukponpouecopa;

Ha nouetky Moayna y4eHHKE YNO3HATH ¢a LIM/bEBUMA H
HCXO/IHMA HacTaBe / yuetsa, NJIaHOM paja u
HaAYHMHHMA OLICH HBabA.

Obanuun Hacrase

Monyn ce peanusyje kpo3 ciesnehe obnHke HacTase:
e Teopujcka Hactasa (34 uacosa)

Iojena onesbera Ha rpyne
Onesmeme ce He JeNH Ha rpyne.

MecTto peanHiaiH '|e HacTaBe

o YuiOHHLA ca MPOjEKTOPOM, PAuyHAPOM H MPHCTYIOM
Hurepuety.

Ilpenopyke 3a peaausaunjy nacrase

® VuyeHuuuma oGjacHHTH yJI0Ty H OCHOBHE (pyHKUMje
MHKponpolecopa (rpouecopa);

e JlaTy memarcky npuKas cTPYKTYpe MUKpONpoLecopa;
AeTabHO 00JaCHUTH CTYKTYPY MHKpOMNpoLEcopa;
yKa3aTH Ha apUTMETHYKO-TIOTHYKY jeIMHHILY,
ynpasibaduky (KOMaHIHY) jeAHHHLH, CKYT
YHYTpaLlbHX perucTapa v yHyTpallbe Marucrapane;

o Yyenuuuma o0jacHHTH YIIOTY perHcrapa
MHKpOTpOoLecopa U JaTH Nojieay perucrapa;

e YyenuuuMma yKkazaTH Ha napaMeTpe MHKponpouecopa
KOjH OMHCY]y Hberose cneun(uuHe KapakTepHCTHKE;
Ilpe cBera, objacHuTH Op3uHYy nMpolecopa (MHTEpHH
TAKT MpoLecopa), WHPHHA ajipecHe MarucTpane,
LHMPHHA YJIa3HO-H3J1a3He MarucTpasie nojaraka u
BEJIHYMHA perucTapa;

® VYuyeHuuuma oGjacHHTH Be3y H3Mel)y HHTepHOT TakTa
(Gp3une) npouecopa u Op3MHE MATHYHE MI0YE;

o VYyeHuuuma o0jacHHTH MOJMOBE CEPH|CKOT,
NPOTOYHOr W Napaje/iHr W3BpLIaBaba HHCTPYKIM]a;




e o0jacHH HCTOPHjCKH Pa3BOj MHKpOMpoLEecopa;
HaBeJe KapPaKTEPHCTHYHE BPEHOCTH 3a N0je/IMHE
MHKponpolecope, npeiacTaBHuke ojapehene
reHepalmje MHKponpouecopa;

e Habpoju HajnoO3HATHjE CBETCKE KOMMAaHHje Koje ce
OaBe MPoOM3BOAKLOM MHKPOMNpOLECcOpa;

OﬁjaCHHTH JOHHAMHYKH H CTATHYKH napaneiniamM:

VueHHUMMa YKa3aTH HA [1BA OCHOBHA THNA
(apxuTeKTYpe MHKpONpoLEcopa) H3IBPIIABaha
uHetpykuuja, v to: CISC n RISC.

Hetamno o6jachutu CISC n RISC apxutekrypy
MHKPOMPOLIECOpa; HaNpaBHTH KoMNapauujy Himehy
OBE JIBe apXHTEKTYPE;

Jleta/bHo 00jacHHTH cynepeKanapHy apXUTeKTYpY:
akueHart 0alMTH Ha LEHHE KOje yna3e Koj
cynepcKanapHe apXUTeKType MHKponpoLecopa;
neTa/bHO 00jaCHUTH YJIOTY HHBOE Kell MeMopHje y
pelaBatby npodnema pipeline-a /napanennsam Ha
HHBOY HHCTPYKLH]je/.

Ha kpajy ykasaru Ha paznuky RISC apxetexrype y
onvocy ®on Hojmanoror konuent (Hus onepaumja,
YMECTO JIa ce CeKBeHLIHjaJIHO W3BpLIaBa Kao koJ PoH
HojmanoBe apxutexkType, MOJKe 11a ce pasiokH Ha
BUILE jEHOCTABHHX NPOOGIEMa ca napaneaHuM
W3BpIIABALEM. YUCHHLINMA YKA3aTH J1a je OBaKkap
npouec obpaze 3HayajHo OpiKu);

YueHuLuma feTalbHo 00jacHUTH KapakTepucTHke 8 -
OuTHuX, 16 — OuTHUX, 32 — OUTHUX U 64 — DUTHHX
MHKpOMnpoliecopa;

YueHuuuma o8jacHHTH 1ITa CY TO MHKPOMPOLIECOPH
ca BMILE je3rapa; YKa3aTH Ha NPeIHOCTH Koje
npy:Kajy OBAKBH MHKPONPOLIECOPH; 00jacHUTH
TepMuHe 3a mukponpouecope Dual Core, Core2Duo,
Core2Quad, Quad-Core; 00jacHUTH TepMUHe 3a
mukponpouecope Core i3, Core i5, Core 17, Core 19 ;

Yuenuunma ykazath Ha aexniuta (Socket-e) koja ce
KOPHCTE 3@ MHKPONPOLIECOPE; YKa3aTH Ha BPEIHOCT
HaroHa Hanajama MUKPOTPOLIECOpa; akLeHaT DaLuTH
Ha HOBHjE MOJIE/IC MHKPOTMPOLIECOPa;

O0jacHuTH nocTynak xjaalewa MUKponpolecopa;
Yuenuunma 00jacHHTH HCTOPH]CKH PasBoj
MHUKpOMpouecopa; y3eTn y 003up paseoj
MHKPOMNpOoLECOpa KPo3 reHepauuje (ceaam
reHepauuja MHKpOnpoLecopa); 3a CBaky reHepauujy
YKa3aTH Ha KapakTepHCTHUYHE MUKpOMNpoLecope 1
HHXOBE BPEJHOCTH (MHTEPHH TaKT MHKPOMpoLecopa,
LWHPHHA aIPeCHe MarucTpaie, kel MeMopHje, Op3uHa
MEMOpHjCKe MarucTpane);




® VYyeHMLHMA yKa3aTH Ha BoJehe cBeTCKe KOMMaHHje
Koje ce 0aBe NPOH3BOAKLOM MUKPONpOLECOpa;

Ouemnpame
BpeHoBae 0CTBAPEHOCTH HCXO/IA BPLLIUTH KPO3:

npaliere 0CTBAPEHOCTH HCX0/1a;
YCMEHO H3Jlarame;
TECTOBE 3HabA;

.
.
L
* AKTHBHOCT Ha HaCOBHMaA.




Hasus monyna:

Tpajame momyna:

MemopHjcKH cHCTEM pauyHapa

25 yacoBa

LHUW/bEBH MOYJIA

UCXOJAHU MOAYJIA
ITo 3aBpuieTky Moayna yueHuk he OMTH y cTamy fa:

OBABE3HH U NNPENOPYYEHH
CAJIPAKAJU MOIYJIA

YIIYTCTBO 3A
JUJAKTHYKO-METOAUYKO
OCTBAPHBAILE ITPOT'PAMA

e Ocnocob/baBase
YueHHKa 3a
MPENno3HaBabe BPCTa,
KapaKkTepucTHKa H
(yHKLM]a pasniHuUTHX
MemMopHja;

e o0jacuu ynory 1 pyHKUHjY MeMOpHje;

® Hadpoju 1 o0jacHM OCHOBHE NapameTpe CBake
MEMOpH]e;

e nedHHHLIE NapaMeTpe 3a Ki1acHpuKaumjy
MeMopHja;

e o0jacHu nojaeny MemopHja Ha ocHoBY osipelenor
KPHTEpHjyMa 1 OTHILIe CBAKY rPYNy MeMOopHja;

e 00jacHH M IIEMATCKH NMPHKa)Ke XHjepapXujy
MEMOPHCKOT CHTEMA Y pauyHapy;

® yKake Ha YJIOTY onepaTHBHe (pajiHe) MeMopHje
1 00jacHH MPHHLIKN paja y pauyHapcKOM
CHCTEMY;,

®  yKa)ke Ha yJIOry MEMOPHje CaMo 3a YUTambe M
o0jacHu NPHHLKN pajla y PauyHAPCKOM CHCTEMY:

e ofjacHu yJory ckpuBeHe MeMopHje; Hadpoju
HHBOE CKPHBEHE MEMOpHje H YKake Ha IHXOBY
yJory; o0jacHH NPHHLKI pajia CKPHBEHE
MEMOPHje ¥ pauyHAPCKOM CHCTEMY;

e objachn SRAM u DRAM Ttexuonoruje; ynopeau
SRAM u DRAM memopuje; pasnukyje SRAM u
DRAM memopuje; o6jacuu nauus paga SDRAM
(Synchronous DRAM) w DDR (Double Data
Rate) SDRAM;

e o0jacuu pasnuky usmely SIMM ( Single Inline
Memory Module) 1 DIMM (Dual In-line
Memeory Module) memopujckux moayna;

e Habpoju MeMOpHjcKe MOIYJIe KOjH ce KOpHCTe Y
pauyHapckoMm cHcTeMy; o0jacHn HauHHe paaa
MEMOPHjCKHX MOJIYNIa; YTIOPen nojeanHe
MEMOPH|CKE MOIyIE;

e o0jacHu npobieme KOju HAcTajy y npeHocy
nojaTaka KoJ MEMOPHjCKHX MOJIyJa; onHile
HAUMHE 3a OTKIalbalbe rpellaka y paiy

. o o 0

Vrnora n yHKuHje MeMopuje;
[TapameTpu memopuja;
Knacuduxkaunja memopuja;
Xujepapxuja MeMopHja y pauyHapcKOM
CHCTEMY;

OneparueHa (pajaHa) Memopuja;
Memopuja camo 3a untame (Read Only
Memory, ROM);

CkpugeHna (cashe) memopuja
pauyHapcKOr CHCTeMa;

JliHaMuuKa MeMopHja ca
NpOM3BOLHUM npucTynom (Dynamic
random access memory, DRAM) u
CTATHYKA MEMOPH]ja Ca NPOH3BOJBHUM
npuctynom (Static random access
memory, SRAM)

MeMopHjcke TexHomorHje ¥
pauyHapCKHM CHCTEMHMa;
MeMOpHjCKH MOJY/IH Y pauyHapcKHM
CHCTEMHMAL

Kawtbemwe (narenunja); Iaproct
memopuje (Parity Memory) w kon 3a
npoeepy rpewaka (Error Correcting
Code, ECC);

Maraunncka (cTek) Memopuja;
CnosbHa (ceKyHaapHa) MeMopHja;
BupTyenxa memopHuja;
[Tpou3Bohaun memopuja;

Ha NMOYETKY MOOyJa YYCHHKE YNO3HATH Ca LHJbCBHMA H
HMCXO/IMMA HACTaBe / YUCHa, IUIaHOM paja H
Ha4vMHHMa OLUCH:HBAK:A,

O6anun HacTase
Moayn ce peanusyje kpos cnenehe odnmke HacTase:
e Teopujcka Hactasa (25 vacosa)

Ioaena oje/bera Ha rpyne
Onememe ce He JeNH Ha rpymne

MecTo peanunsauuje HacTaBe
e YYHOHHLA ca NPOjEeKTOPOM, pauyHapOM M MPHCTYNOM
Hurepnery.

Ilpenopvke 3a peanusauMjy Hacrase

® Yuyenuuuma odjacHUTH HAMEHY MeMopHje ¥
pauyHapCKOM CHCTEMY:

e HagecTtu napameTpe MEMOpPH]ja W, 1eTaLHO 0DjaCHUTH
CBaKW mapamMeTap (KanauHTeT, MEMOPHJCKH LIHKJIYC,
BpeMe NPHCTYNA, jeAMHILA npeHoca, Op3uHa npeHoua
nojaraka, UeHa rno jegHom OuTy);

e Jlatu onmuTy noaeny Memopuja (yHyTpame u
crosballiHe MeMOpHje); Ae(pHHHCATH KPHTEPHjyMe Ha
OCHOBY KOjHX heMo M3BPIINTH KnacHUKALH]y
memopuja (y 003up y3eth cieaehe kputepujyme:
(PH3MUKH NPUHLKN 3aMHCHBAKLA W YYBakba NoJaTaka,
METOJ1 MPHCTYNa NoAalnMa, HauHH OpraHH3aLuje
nojaraxka v 3aJpekKaBare NnoJaTaka HAKOH HCK/bYUeHa
Hanajara);

e Yyenuuuma 00jacHHTH NMOJeNy MEMOPHja Ha OCHOBY
CBUX, FOpe HaBeIeHHX KPUTEPHjyMa; CBaKy rpymy
MEMOpHja y MOJE/H TIOBE3aTH Ca KOHKPETHOM
MEMOPHjOM PauyHapCKOT CHCTEMa;




MEMOPHJCKHX MOyNa;
OIHILIE HAYHMH Paja CTEK MEMOpH]e;

ofjacHu yiory crnojbHe MemopHje; Habpoju
npeacTaRHHKe ceKyHAapHe (cnosbHe) MeMopHje y
pauyyHapCcKOM CHCTEMY; JeTabHO 00jaCHH HAuMH
paza ¥ opraHH3alHjy noJaTaKa crosbHHX
MeMopHja;

OMnULIE HAYHH (YHKLMOHWCAA BUPTYETIHEe
MEMOpPHj€ ¥ pauyHapCKOM CHCTEMY

HaOpojH HAjNO3HATHjE CBETCKE KOMINAHM]e Koje ce
Dape NPOM3BOAHOM MEMOpHja;

JleTa/bHO 00jacHHTH W IIEMATCKH MPHKA3aTH
XHjepapxujy MEMOpHja y pauyHapcKkoM
CHCTEMY:YKa3aTH Ha KapaKTepHCTH4YHE BPEJHOCTH 3a
CBE MEMOPHj€ ¥ MEMOPHjCKOM CHCTEMY padyHapa
(MEMOPHjCKH MEMjyM, Cpellbe Bpeme MpUCTyna
nojaunmMa, nponycHa moh, kanauureT meanjyma,
1ieHa MeJIHjyMa /MeMopHje/);

Yuenuunum o0jacHUTH yJI0Ty OnepaTHBHE MEMOPH|e;
JleTa/bHO 00jacHHTH MPUHLIUI pajia onepaTHBHE
MeMopHje;

Yuenuunma o6jacHUTH yIOry MEMOpHje camo 3a
yurare - ROM (Read Only Memory) ; netassHo
objacuutn npuHumn paga ROM memopuje; ykasatu
Ha pasanuuTe Bpcte ROM 4una u wHxoBe
CHeLlH[I]H‘-I HOCTH; aKLICHAT CTABHUTH HA CJICKTPHUHH
n30pucuBy nporpamaduniun ROM (Electrically
Erasable Programmable ROM — EEPROM);

Vuennunma objachuti ynory KELL memopuje y
pauyHapcKoM cucTeMy; ykaszaTu Ha napametpe KELL
MeMOpHje; 1eTa/bHO 00jaCHHTH OpraHu3aLHjy H
kopuwheme KELL memopuje; nojacHut TepMune
KELL MMOTOOAK u KELL TTPOMALLIAJ, kao u
HaunHe (ANropuT™Me) 3aMeHe OJIOKOBA nojaTaka y
KELI memopuju; yBectn nojam edukacnoct KELL
MEMOPHje H 00jaCHHTH HEroBO 3HAYEH:E; 00jaCHUTH
Huoe KEIL memopHje 1 HaUHH HHXOBOT
(yHKUHOHKCAH:A;

JetassHo oBjacHUTH CTPYKTYpY M HauuH paga DRAM
u SRAM MemopHja; yKa3aTH Ha MPeJHOCTH U MaHe
SRAM u DRAM memopuja; ACHHXPOHH H CHHXPOHH
SRAM u DRAM;

VkazaTn Ha MEMOpPHjCKe TEXHOJOTH]e Koje ce
KOPHCTE Y pauyHapCKUM CHCTEMHMA; 00jacHUTH
Tepmune SDRAM (Synchronous DRAM) , DDR
(Double Data Rate) SDRAM, DDR2 SDRAM ,
DDR3 SDRAM, DDR4 SDRAM, RDRAM (Rambus
DRAM) , SO-DIMM (Small Outline Dual In-line
Memory Module) n HauuH bHXOBOT
(PYHKLUMOHHCAA; YKA3ATH HA Je/THOCTPYKY M
JIBOCTPYKY OpP3MHY MPEHOCA NMojaTaka Kol
MEMOPHjCKHX MOJLyIa;

YyeHHUHMMA HABECTH MEMOPHjCKE MOAYJIE KOjH ce
KOPHCTE Y pauyHapckuM cucremuma; ObjacHuTu




HauuH (pynkunonuncara SIMM ( Single Inline
Memory Module) n DIMM (Dual In-line Memory
Module) memopujckux Momyna;

Yuennuuma objacHUTH N0jaM Kalllkberha; yKa3aTH Ha
peluema Koja ce KOPUCTH 3a OTK/Iakbatbe rpetaka y
paiay MeMopHje; 00jaCHHTH HauuH (PYHKUHOHHCAA
NapHOCTH MEMOPHje W KOJ1 3a NPOBepY rpeiaka;

Yuenuunma o0jacHHTH HAYKMH Paja CTEK MEMOPH]je;

OGjacHUTH yNIOTY CMOJEHE MEMOPH]E Y padyHApPCKOM
cucTeMy; HabpojaTH NMpeacTaBHHKE CeKyHaapHe
MEMOpHje; 1eTasbHO 00jaCHNTH MPUHLIKI paja u
opraHu3aLMjy nojaTaka Ha Xap AHCKY, ONTHYKHM H
(e memopujama;

YueHnurMa oGjacHHTH 110jaM BUPTYe/IHa MEMOpHja;
JIeTasbHO 00jacCHHTH TEXHHKY YIPaBIbarba MEMOPHjOM
KOja ce umruieMeHTHpa kopuctehn u xapzasep u
copTep (BUpTYeIHA MEMOpHja)

YuenuunMa ykaszati Ha Boaehe cBeTCKe KOMMaHuje
Koje ce DaBe NPOU3BOIHOM MEMOPHja;

Ouemnpame

BpeaHoBabe 0CTBAPEHOCTH MCXO/A BPIIHTH KPO3:

npahetbe OCTBAPEHOCTH HCXOOA;]
YCMEHO H3larame:

TECTOBE 3HAHA.

AKTHBHOCT Ha 4acOBHUMA,




PAUYYHAPCKH XAPJIBEP

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bexoe

np&lﬂ'[r'l’-l Ha HacTaBa

Hacraga y 6noky

TTPAKCA

YKVITHO

11

68

12

80

2. UHJBEBH YYEHA

- OcnocobbaBatbe ydeHHKa 1a CAMOCTATHO CKIOTH pauyHap;
- Ocnocod/baBatbe YUeHHKA [1a CAMOCTAIHO MCTUIAHNPA HAOTPaiiby nocTojehie pauyHapcke KOH(pUrypauHje y ckiany ca 3aXTeBuMMa KOPHCHUKA;
- OcnocobbaBame YHEHHKA 3a TECTHPaE XapaBepa W OTKIambalke KBapoBa;

3. HA3UB U TPAJALE MOJYIJIA

Paspen: npBH
Pen.op. HA3HB MOJIVIIA Tpajare MoayNa (4aCOBH)
1. Cknanatbe pauyHapa 40
2. Hanorpanmwa payynapa 10
3. Tectupamwe xapasepa 18
4. 12

Baok Hacrasa




4. HHJBEBH, HCXO/IH, OBABE3HH H ITPENMMOPYYEHH CAIPKAJH U YTIIYTCTBO 3A JHIAKTHUYKO-METOJUYKO OCTBAPUBAILE INNPOI'PAMA

Hasue moayna:
Tpajatse Moayna:

Cknanaie padyyHapa
40 yacoea

LHH/bEBH MOAYJIA

UCXOIHU MOAYJIA
ITo 3aBpuIeTKy MO/yJia yueHHK he OutH y
cTamy Ja:

OBABE3HHM U MTPENOPYYEHH
CAJIP)KAJH MOJYJIA

YIIYTCTBO 3A
JAUIAKTHYKO-METOAUYKO
OCTBAPUBAILE ITPOI'PAMA

e OcnocoOsbapatse
yqum{a Ja CaMOCTalHO
CKJIONHK padyHap;

HaupTa weMmy u 00K aujarpaM
pauyHapcKor CHCTEMA;

o0jacHu ynory M HauUHMH paa Hanajama;
o0jacHu yaory kyhuwra;

pasnukyje 00auKe U BpeTe KyhMiTa u
H3BOpA Hanajara U 00jacHH HHXOBE
NPEIHOCTH W HEIOCTATKE;

OYHUTA TEXHHYKE KAPAKTEPHCTHKE
Hamajama;

o0jacuu ynory Power Good u PS_ON
CHIrHana:

yrpaau/3aMeHH jenHHILLY 3a Hamnajarbe;
3ameHn Kyhuite pauynapa;

o0jacHH yIOry ¥ 3HAYaj MaTHYHE [IoYe;
pasiukyje 00AHK H BETMUHHY MAaTHYHHX
mioya;

onabepe oaroeapajyhe kyhure 3a
H3abpaHy MaTHUHY 1104y,

aHaANIM3Mpa JE0BE MaTHYHE NJI0YE;
yrpaan/3aMeHH MaTHYHY 104y Y
kyhuire;

pa3nHKyje BpcTe cloToBa M o0jacHn
HHXOBE KapaKTePHCTHKE;

onabepe mozyJie 3a nocrojehe ciorose;
pasnukyje BpeTe noprosa H ypehaje koju
ce Ha bHX NPHKBYIYjY;

00jacHu yJI0ry LEHTPAIHO NPOLECOPCKe
jenMHHLE - npouecop;

HABEIE INIABHE JCJI0BE Npouecopa u
00jacHu HUXOBY yJIOrY;

yrpaan CPU Ha maTnuny riouy;
objacHu Y10y MEMOPH]CKOT CHCTEMA;
npeno3xaje u paznKyje Memopuje
padyHapcKoT cHCTeMa;

yrpaai MeMOpHjcke MOIyJie OnepaTHBHE
MeMOpHje Ha MaTHYHO| NJI04H;
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biok wiema caBpeMeHoOr payyHapa.
Viora u HAYMH paja Hanajaba.
OO0AHUM M BeTHYMHE Hanajatba.
KapakTepHcTHKe Hanajarba.
Vrpaawa H 3aMeHa Hanajatba.
Viora 1 3Hauaj kyhnwra.

[Tonena kyhnmra.

Viiora u yHKLHjE MATHUHE 1104,
DopmMaTH MATHYHUX TUI0YA.
JlenoBu MaTHYHe ro4e (Marucrpane,
noptosw, ciotoen, BIOS (Basic Input-
Qutput System) MaTHUHE TUIOYE,
OCTAIH YHTIOBH),

Vrpaawa (MHCTanalja) U 3aMeHa
MaTH4YHE [J104e.

LleHTpaHO NPOLECOPCKA jeAHHHLIA.
['naeuu nenosn CPU -a u wuxora
yJiora.

Crneundmrkaunje npouecopa.
KapakTepHcTHKe W BpCTe npoLecopa.
Cucrewm 3a xuaheme npouecopa.
Vrpanwa 1 3aMeHa npoLecopa.
MeMOopHjCKH CHCTEM NEePCOHATHOT
pauyHapa. YHyTpalba MEMOpHja
pauyHapa.

Yrpaawa H 3aMeHa yHyTpalllbe
MemopHuje.

CnoJsballlHa MeMOpHja pauyHapcKor
CHCTCMA.

Vrpaata 1 3aMeHa croJbailiHe
MeMopHje.

MpexHu aganrtep — yiora,
KapakTepHCTHKE W HAYHH
(yHKUHOHHCAbA.

Vrpaama M 3amMeHa MPeKHOr ajantepa.

Buneo cucrem pauyHapCKoOr CHCTEMA.

Ha MNOYETKY MOOYJa YYEHHKE YTO3HATH Ca UHJ/bEBHMA H
HCXOaUMa HacTase / Yuera, MIaHoM paja v HauHHHMa
OUCH:HBAHA.

O01H1H HACTABE
Monyn ce peanusyje kpo3 cnenehe odnHke HacTaBe:
e BewxOe (40 vacosa)

[Moaena oje/bera HA rpyne
Onesberbe ce efH Ha rpyne 10 15 yuenuka.

MecTo peajinzalmje HacTaBe
o KaGuHer 3a pauyHapckH xapasep.

[Mpenopyke 3a peaau3aumjy Hacrape

e Y OBOM MOIYJY HEOTIXOHO je 00jaCHUTH YIOTY M HAuHH
(hyHKUHOHNCAIbA CBAKE KOMITOHEHTE (MOAYJIa) cTaHaapaHe
pauyHapcke koHurypaumje (kyhuiwre, Hanajawe, MaTHYHa
nnoua, npouecop, oneparusta (RAM - Random Accsess
Memory) memopuja, nuck jennnuue (HDD — Hard Disk
Drive, SSD — Solid State Drive, CD/DVD — Compact
Dise/Digital Video Disk), rpadmiku anantep, MpexHH
ajantep, 3BY4YHH ajantep, MOHHTOP, TacTaTypa W MHLI).

® VyeHHLHMA NOKA3ATH CJIOTOBE W NMOPTOBE HA MATHMHO]
MI04H M 0GjacHHTH IHXOBY yiory. Kopuctury Buie
PasIMHUTHX MATHYHHUX NI0Ya;

e YyenuuHrMa 00jacHMTH MarucTpaIHH NMPHHLIKIN NMOBE3HBaA
pauyHapcKuX Moay/a. YKa3aTH Ha MAarucTpane caBpeMeHe
pauyHapcke KoHpurypauuje. YKasaTi Ha KapakTepuCTHKe
THX MardcTpana. [IpakTHuHO NokasaTH C0TOBE, KOHEKTOpE
H MOPTOBE, H NMOBE3aTH HX Ca MArHCTPAJIOM KOjy KOPHCTE.

e YyeHHK MOpa j1a npoBexkOa yrpaumwy M 3aMeHy CBaKor
MOJlyNa padyyHapckor cucrema. KopueTuTi Buiie
panM4YHUTHX pauyHApPCKHX KOH(pHTrypauumja.




NPUNPEMH TBPH JAWCK 3@ IPUMEHY H
BPLUH HEroBY Yrpalikby;

NPUNPEMH H YTPaan onTHYKH ypehaj:
00jacHH YJI0TY MpeKHOT ajanTepa;
yrpaa MpekKHH agantep y UeHTpanHy
jenHHULLY;

HaBe/ne JIe0Be BHIEO CHeTeMa M 00jacHH
HUXOBY YJIOTY;

yrpaau rpayMuKH ananTep y UeHTPanHy
jenuHuLLy;

MOBEXKE MOHHTOP €A LUEHTPATHOM
JjenHHHLOM;

00jacHu yI0ry 3BYUHE KapTHLE;

Yrpan 3ByHHY KapTHILY ¥ UEHTPATHY
jenHHHLY;

neduHHIIe nojaM nepudepHnx ypehaja;
paziHKyje BpeTe yaa3HuX ypehaja 3a yHoc
nojaTaka;

Aeduumiie GyHKUMY W NPHHLIAI paja
Tacrarype;

MOBEKE pasiHYUTE BPCTE TACTATYpa Ha
LEHTPaIHY jeMHHILY;

ofjacHn (yHKUHjY H NPHHLKT pajia
MHIIa;

NOBEXKe pasiHYHTe BPCTE MHILEBA Ha
pauyHap;

paznukyje BpeTe u3naznux ypehaja;
noBeke pasiuuuTe H3nasHe ypehaje ca
LICHTPATHOM jeAMHHLIOM;

aHanusupa GpyHKUMOHAJIHE 3aXTeBe
pauyHapa;

npejianxe KOHGUrypaumjy pauyHapa u
nepudepujcknx ypehaja y cknany ca
cneurdrKauHjoM (PyHKIUHOHATHHX
3axTeBa;

cacTas/ba pavyHap y ckiaay ca
crnieuHpUKaLHjoM (yHKLHOHATHUX
3aXTEBa;

VYrpanwa 1 noBe3uBambe KOMIOHEHTH
BHJIEO CHCTEMa.

3ByuHa KApTHLA — yJ0ra,
KapaKTepUCTHKE H HAYHH
(YHKUMOHHCAA.

Vrpaata W 3aMeHa 3BYMHE KapTHLE.
CepHjckH M napaneHH NPHKJbYU LM,
VnasHe jenuHuue — (pyHKUMja,
KapaKTEPHUCTHKE H HAYHH
(DYHKUHOHHCaA.

[NoBesnBame yJa3sHUX jeIHHULA ca
LIEHTPATHOM jeIHHHLIOM.

HM3nasue jeaHHHLE — HAYHMH
npHKa3uBama 1 00pane nojaraxa
M3/Ia3HHX jeHHHLA.

[ToBe3npame H3NA3HHUX jeAMHKULIA Ha
LEHTPAIHY jeAHHULLY.

e VYuenuk Tpeda caMOCTANHO J1a CKJIONN pavyHap.

OuemHBame
BpenHoBaibe 0CTBAPEHOCTH HCXOJ1A BPLINUTH KPO3:

npaheH,e OCTBAPEHOCTH HCXO0/1a;
YCMEHO H3J1arame;

TECTOBE 3HAHA.

TECTOBE MPAKTHYHHX BELITHHAS
AKTHBHOCT Ha 4acOBHMaA.

L I I T




Hasus monyna:
Tpajare Moxyna:

Haporpaama pauyHnapa
10 uacoBa

HUCXOIH MOAYJIA YNYTCTBO 3A
LHHU/BbEBHU MOAYJIA TTo 3aBpLIeTKY MOIyJa yueHHK he Outn y OBAB(;S::;I}I:‘] A?;ESgE;;iHH JUIAKTUYKO-METOAUYKO
CTamy Ja: OCTBAPHUBAILE [TPOI'PAMA

o OcnocobibaBatbe
y4YeHHKa J1a caMOoCTalHO
HCMaHHpa HANOrPaiiby
noctojehe pauyHapcke
KOH(Hrypauuje y cknaiy
ca 3aXTeBUMa KOPHCHMKA;

® jeMHHILE N0jaM HALOTPAllHhe
pavyHapcKor cHCTeMa;

e jedunHIle CBPXY W LB HALOTPabe
pavyHapcKor cHcTema:

® [POBEPH XapABEPCKY KOHPUIypaLH]jy
pauyHapcKor cucTema npeasuleHor 3a
HaJ0Ipalby;

® [pOBEPH KapaKTEPHCTHKE XaP/IBEPCKHX
KOMMOHEHTH (MOJ1yJ1a) pauyHapcKor
cHcTeMa;

® [npoueHH ja in ojpeljeHa pauyHapcka
KoH(pUrypanuja MoxKe 1a ce Haaorpaau;

® BPLIK MOCTYNAK HANOTpaibe pauyHapcke
koHpurypauuje;

TNojam Hazorpamwe padyHapekor
cHCTEMa;

Capxa W UMb HAZOTpaiibe
padyHapcKor cHeTeMa;

ITpoBepa xapaBepa pauyHapcke
KoH(purypaumje npeasuhene 3a
HaJIOrpajikby;

Kopuwhemwe ynytcrasa o
KapaxkTepucTHKama Xapsepa
pauyHapcKor cHcTema;

Kopuwmfhiewe MutepHera 3a nposepy
KapakTepUCTHKA XapaBepa
padyHapcKor cHcTema;

Kopuiheme codreepckor anara 3a
NpoBepy KapakTepHeTHKa pavyyHapcKor
cHCTEMa;

IIpouena pauyHapcke koHdurypauuje
3a HANOTpalkby;

Hanorpanta padyHapckor cucTema;

Ha noueTky Mo/yna yueHHKe YIIO3HATH ca LIHIbeBHMA H
HCXOMMa HacTaBe / y4era, MIaHoM paja H HauMHHMa
OLIEH:HBaLA.

OQb6anum HacTaBe

Moy ce peanusyje kpos cieaehe odnuke HacTage:
o pewbOe (10 gacosa)

[Monena o1e/berba HA rpyne
Onesberbe ce AenH Ha rpyne 10 15 yuenuka.

MecTo peaniuzausje HacTaBe

* KaOWHET 3a pauyyHapcKH XapaBep.

[Mpenopyke 3a peaJH3auujy HacTaBe

® VYyeuuuuma o0jacHHTH NojaM HAAOTPaaE padyHapceKkor
cucrema. Takohe, yKa3aTH Ha LMJb HAZOTPaJitbe padyHapeKor
cHeTeMa.

® VuyeHuumma aetamkHo 00jaCHUTH KOje KapaKTePHCTHKE
nocrojefie KoH(pHUrypaunje Mopajy y3eTH y 003up npe
Hajorpaame (Koje npouecope noapixasa MaTHUHA MIoUa,
Opoj cnotosa 3a RAM MemopHjy, konnko RAM memopije
MaKCHMAJTHO MOJpiKaBa MaTHUHA rioda, Koanko RAM-a nma
H KOJTMKO c/10TOBa 3a RAM MeMopHjy je 3ay3eTo, KONHKO
SATA xonexropa (Serial Advenced Tehnology Attachment,
SATA) uMa M KOjH je cTaHAapA Y NUTakbYy, Koje CI0TOBE
HMd MATHYHA IJ104a, .A.A)l

e VYuyeHHIIMMa YKa3aTH Ha W3BOpE (TEXHHYKA YNYTCTRA,
WHTepHeT, nporpaMu) Koje MOTY Aa KOpHCTe a 61 A0LTH
110 KapaKTepHCTHYHHX BpeaHOCTH nocTojehe
KoH(pUrypauuje;

L] Hﬂl'lpaBIrITl‘l HEKOJIHKO cucuapuja Ca 3aXTEBHMA KOPHCHHEKA
(uckopueTHTH rope nodpojate onuuje);

e YuyeHHUM caMocTanHo peluagajy npodnem moryhe
Hajorpajite ojpeleHe pauyHapeke KoH(Urypatmje;

e Y4eHHIIH caMOCTalHO H3BOJE MOCTYNaK HAA0rpalthe
pauyHapcKor cucrema;




Ouemnpame
Bpenxopake 0cTBapEHOCTH HEXO/1A BPILIMTH KPO3:

npahe}be OCTBAPEHOCTH HCXOda:
YCMEHO H3Jlaratbe;

TECTOBC 3HAMA,

TECTOBE NPAKTHYHHX BELITHHAL
AKTHBHOCT Ha 4aCoOBHMaA;

L I I I




Hasus momyna:
Tpajatbe Moayna:

TecTnparmbe xapasepa
18 uacoBa

LIWJLEBU MOAYJIA

UCXOIN MOYJA
ITo 3aBpueTKy Moayaa ydeHuk he 6HTH y

cTamy Ja:

OBABE3HH H MNMPENMOPYYEHH
CAJIPKAJU MOAYJIA

YOYTCTBO 3A
JTUIAKTHYKO-METOJAHUUYKO
OCTBAPUBAILE MTPOTPAMA

e OcnocodJbaBarbe yUeHHKa 3a
TECTHpame Xapagepa u
OTK/1athatbe KBapoBa;

neduHHILE METO/IE OIpiKaBatba padyHapa;
KOPHMCTH anaT ¥ HHCTPYMEHTe 3a
0JIpiKaBalbe pauyHapa;

npeLy3uMa Mepe 3allTHTe Ha pamy;
cacTaB/ba 1aH Mepeba 1 TECTHPaba Koja
Tpeba 00aBUTH Ha pauyHapy y UMbY
BepH(HKALHjE 3210BOJLEHOCTH
(YHKLHOHAIHHMX 3aXTeBa;

HaBe/le Hajuelufie KBapoBe pauyHapa u
objacHH y3poKe HHXOBOT HACTAjarba;
KOPHCTH PasiiHunTe JHjarHocTHYKe
co(TBEpe 3a TECTHpAIbEe pauyHapa;
KOPHCTH pa3iHunTe IHjarHoCTHYKe
XapaBepCKe KapTHLE;

npaTH pa3Boj HOBHX AMjarHOCTHYKHX
cohTeepa;

TECTHpa HCMPABHOCT pauyHapa;
HACHTHHKY]E U OTKNAba FPeLUKe;
HAEHTH(HKYje HEHCTIPABHY KOMIOHEHTE Y
pauyHapy;

Meba HEHCIIPABHY KOMIOHEHTY,

Metone oapikapara pauyHapa.
AnaTti ¥ HHCTPYMEHTH 3a OpKaBame
pauyHapa.

Mepe 3awThTe Ha pamy:

Ksaposu koa pauynapa.
JujarHocTuuku codreep.
Kopuuihiete HHTEpHETa Y AHjarHOCTHLLA
xap/eepa.

Tectupame pauyHapa.

JlMjarHocTHKa rpelke,

3ameHa HEHUCIIPABHUX KOMIIOHEHTH.

Ha noverky Mojyna yueHHKe YIO3HATH ca LWIbeBHMA W
HCXOJHMA HacTaBe / yuera, NIaHoM paja M HauHHUMa
OLeH:HBAbA.

Obanun HacTase

Moayn ce peanusyje kpo3 cnenehe odauke HacTage:
o BewxOe (18 wacosa).

€TO peajiH3allije HACTABE

« KaOuHer 3a pauyHapcku xapasep.

[Ipenopyke 3a peajJH3aunjy HacTaBe

® ViugHuKe YIO3HATH Ca MeTolaMa o/ipKaBatba
(MHTEPBEHTHO, NMPEBEHTHBHO H KOMOWHOBAHO OJIpAkaBabhe)
H HEOMXOJAHHM anaToM H HHCTPYMEHTHMA 3a 0ApiKaBame
(enexTpuuHa wpaduauua-oABpTaY, MHHLETA, BAKYYMCKa
MyMIHUa, KIewTa, HHCKOHANOHCKA JIEMHIIHLA, CeYHLIE,
XBaTasbka 3a Bal)ere UNnoBa, aHTHCTaTHYKA HApYKBHIIA,
MYJITHMATApP, NOrHYKa COHAA 33 UCMHTHBALE HAMOHCKHX
HHMBOA H OCLIMJIOCKOM).

® YVueHuke YMO3HATH Ca MepamMa 3allTHTE Ha pany.

® YuyeHHKe YMo3HaTH ca COPTBEPCKHM anaTiMa 3a
JHjarHOCTHKY M TECTHPAIbE XaPABEPCKUX KOMIIOHEHTH
padyHapcKor cHcTeMa (TecTHpake NpoLecopa, MaTH4He
17104e, ceTa YHIoBa, Hanajaba, RAM MemopHje, Xapi
JMcKa, rpadHuke KapTHie, MpeXHe KapTHie, 3ByYHe
kapruue, ontuuke jeaunuue, USB (Universal Serial Bus)
nopToBa, ...). [lpakTHuHO NokasaTH HAYMH HjarHOCTHKE H
TecTHpara Xapasepa oapeheHHM coTBEPCKHM anaToMm.

e Vyenuum Tpeda caMOCTalHO 1a KOPHCTE PasiuiuTe
co()TBEpCKE NAaKeTe 3a AMJarHOCTHKY W TECTHPaH:E
Xap/Bepa pauyHapa v aHajn3upa pes3ysTare TecTHpama.

e Y1o3HaTH y4eHHKE €a XapABePCKHM IHjarHOCTHUKHM
KapTHLAama — TECTEpHUMA.

e VueHuuu Tpeda caMOCTaHO [1a KOpHCTE TecTep 3a
ﬂujarnoc‘rm(y XapABEpPCKHUX KOMITOHCHTH H ana:maupa
pesysiTaTe TeCTHpakbA.




® YUeHHK cCaMOCTallHO BpIIN 3aMEHY HEHCIIpaBHE
KOMIOHEHTE,

Ouewnpame
BpenHoBame 0CTBAPEHOCTH HCXOA BPLIHTH KPO3:

o npahemwe 0CTBAPEHOCTH HCXOA.
® YCMEHO H3/arame.

® AKTHBHOCT Ha 4acy.

o npafietse NpakTHUHOT paja.

Hasue monyna:

Tpajare momyna:

Baok

HacTaBa

12 uyacoBa

LIWJLEBU MOAYJIA

UCXO0IH MOOYJIA
Ilo 3aBpuieTKy MOIyna y4eHHK hie OuTH y
cTamby J1a:

OBABE3HH U IMPEMOPYYEHH
CAIPKAJH MOAYJIA

YIOYTCTBO 3A
JUIAKTHYKO-METOAUYKO
OCTBAPHBAILE MTPOTPAMA

¢ OcnocodJbapatke YHeHHKa J1a
CAMOCTAJIHO CKJIONH pauyHap;

¢ OcnocobJbapare y4eHHKa 3a
TECTHPatLE Xap/Bepa u
OTKJIamharme KBapoBsa;

o PalBHjarbe caBecHOT 1
OATOBOPHOT MPHCTYTA Npema
MOBEPEHOM MOCNY:

o Edwuxacno nnanupame n
OpraHu3oBatbe BpeMeHa;

nedHHHIIE METO/IE O/IpKaBatha
pauyHapa;

KOPHMCTH aJlaT U MHCTPYMEHTE 3a
oJIpiaBatbe pauyHapa;

CacTaB/ba MJIaH MEpera i TeCTHpaba
Koja TpeOa 00aBHTH Ha pauyHapy y LHIbY
BepHdHKalHje 3a10BO/LEHOCTH
(PYHKLMOHATHHX 3aXTeBa;

Hapeae Hajuewhe KBapoBe pauyHapa u
00jacHH y3poKe HHXOBOT HACTAjaba;
KOPHCTH PA3/IHYUHTE HH_jaFH()L‘TH‘IKC
cohTBepe 3a TeCTHpake pauyHapa;
KOPHCTH PA3THYUHTE HHJBFH()L‘TH‘-IKC
Xap/BepcKe KapTHie;

npaTH pa3Boj HOBHX JHjarHOCTHYKHX
coTBepa;

TeCTHpa HCTIPABHOCT pauyHapa;
HIeHTH(DHKYje H OTKIamka rpeke;
OTKJIOHH H 3aMEHH HEUCTIPaBHE

VYrpaawa/zaMeHa XapABepCKHX
KOMIOHEHTH CTaHIapHe pauyHapcke
KOH(HTypaumje.

JIMjarHocTHKa 1 TECTHpame Xap/sepa
pauyHapa ynotpedom JujarHoCTHUKOr
codprepa.

JlmjarnocTHka u TecTHpame Xapasepa
padyHapa ynotpedoM AHjarHOCTHYKHX
XapABEPCKHX KapTHLA — TecTepa.
Ilope3suBame nepudepHjcKux jelnHuLA
Ha pauyHap.

Ha nouetky Moyna y4eHHKE YNO3HATH ca LIMJLEBHMA U
HCXO0/IHMA HACTaBE / Yueksa, IUIAHOM Paja i HauHHUMa
OLEH:HBAA.

O6auun Hacrape
Monyn ce peanusyje kpo3 cnenehe odnike HacTase:
e Onok nHacraea (30 vacora).

Ionena onebera Ha rpyne
Ojesbeme ce 1ean Ha rpyne 10 15 ydenuka.

MecTo peannsaumje HacTaBe
o KaluHer 3a pauyHapcku xapagep.

Ipenopyke 3a peannsaunjy HacTaBe

e YuyeHHKe YNO3IHATH ca METo/amMa O/IpKaBatha
(MHTEPBEHTHO, NPEBEHTHBHO H KOMOMHOBAHO O/IPKABALE)
H HEONXO/IHUM A1aToM W HHCTPYMEHTHMA 3a O/IpiKaBatbe




KOMTIOHEHTE Y pauyHapy;

(enexTpuuna wpaduanua-oaBpTay, NHHIETa, BAKYYMCKa
MyMIAULA, KJIETa, HHCKOHATIOHCKA IeMHIINLA, CevHLe,
XBaTa/bKa 3a BEIF]CII:C HUHMOBA, AHTHCTATHYKA HAPYKBHLA,
MyJITUMAaTap, JIOrH4YKa COH/A 3a HCMTHTHBAE HATIOHCKHX
HUBOA W OCLIMIOCKOI).

Vuenuke YNo3HaTH ca C[][]]TBCI)CKHM anaTHMa 3a
JHjarHOCTHKY M TECTHPake XapABEPCKUX KOMIOHEHTH
pauyHapcKor cucTeMa (TecTHpame npoLecopa, MaTHUHe
njo4e, ceTa 4HNoBa, Hanajawa, RAM mMemopuje, xapa
Aucka, rpadguuKe KAPTHLE, MPEKHE KAPTHLE, 3BYUHE
KapThLe, onTHuke jearnuue, USB noproea, ...).
VueHuun Tpeda caMoCcTallHO /la KOPUCTE pasiuiuTe
copTBEpCKE NaKeTe 3a AMjarHOCTUKY W TECTHPak:e
XapzBepa padyHapa.

VNo3HATH YUEHHKE €A XapABEPCKUM JHjarHOCTHYKUM
KapTHLIAMA — TeCTepHMa.

Vyennun Tpeba caMOCTAIHO Jla KOPHCTE TecTep 3a
JHjarHOCTHKY XapABEPCKHX KOMIOHEHTH.

VY4eHHUK caMOCTaJIHO BPLUM 3aMEHY HeHCNpapHe
KOMITOHEHTE.

YueHHLH CaMOCTAHO NOBE3Y]y pasnuunTe nepHdepHjcke
ypehaje Ha LEHTPATHO MPOLECOPCKY jeAHHHULLY (uTaMnay,
CKEHep, Kamepa, BHJIEO MPOjeKTop, ...)

o biok HacTaBy peasinzoBaTH y majy !!!

OuewnBame
BpenHoBame 0CTBAPEHOCTH HCXO0/1a BPLIHTH KPO3:

.
L]
L]

npalietbe OCTBAPEHOCTH HCXO/A;
YCMEHO H3Jiarase;

npahetse NpakTHUHOr paja;
AKTHBHOCT Ha Hacy,

5. KOPEJIALIUJA CA JIPYTUM MMPEJAMETHMA, OJHOCHO MOAYJIUMA:
YBox y apXHTeKTYpy pauyHapa, PauyHapcke mMpesxe, EnekrpoHika




1. OCTBAPHBAIE OBPA30BHO-BACITHMTHOT PAJIA — OBJIMLIH H TPAJAIE

EJIEKTPOHHKA

HACTABA
PA3PE]] MERLEEs VKVYITHO
Teop#jcka HacTapa Bexoe IMpakTnuHa HacTaBa Hacrapa y 6noky
Il 68 34 102
111 68 34 102

2. IHJBEBH YYEA

- CTuuake OCHOBHUX 3HAHA O UMIYJICHHM KOJIUMA;
- Ocnocobibapame YUeHHKA 3a MEperba U3 001acTH eNeKTPOHHKE;
- CrHuatbe OCHOBHHX 3Hatba O aHaINW3H, 00pain W NpelcTaBibatby pe3yiTaTa Meperba.

CTuuame 3Hama o (bHZ}H‘-IKHM nojanama H MpoHecHMa Yy eJIEKTPOHHIIH U BHXORO pazyMeBaH€¢ Ha OCHOBY MOJ1ena 1 Teopuja;
CTHUAe 3Hakba 0 OCHOBHHM E€JIEKTPOHCKHM KOMIMOHEHTaMa, lhHXOBHM KapaKTePHCTHKAMA H NPHMEHH Y SNIEKTPOHCKHUM KOJIHMA]
CTHLAkE OCHOBHHX 3HAA O nojaqasaqmm KOJTHMa H H3BOpHMA 3a nanajalbc;

3. HUJBEBH, HCXO/JH, OBABE3HH H ITPENOPYYEHH CAJAPKAJH U YIIYTCTBO 3A THJAKTHYKO-METOJUYKO OCTBAPUBAILE IMTPOI'PAMA

Jdpyru paspen

YINYTCTBO 3A
HCXOIH OBABE3HH U INPENNOPYYEHH
TEMA LIHJbEBH X JUIJAKTUYKO-METOJUYKO
Io 3aBpieTky Teme ydeHuk he OuTn y cramwy aa: CAJIPKAJH 1O TEMAMA OCTBAPUBAE ITPOIPAMA
+ CrHuamke OCHOBHHX o onuuwe obpazosamwe PN cnoja; [Anone: Ha noveTky y4eHHKe yNo3HaTH ca UH/bEBHMA
3Haba 0 e 00jacHH MHBEP3HY H JIHPEKTHY MoNapH3aumjy e KpucTanHa cTpyKTypa noiynpoBOAHHKA H H HCXOIMMa HAcTaBe / yuema, M1aHoM
Moaynpo N0J1YNPOBOAHHUKHM PN cnoja 1 Haupra u oGjacHu cTpyjHO — obpasosarse PN croja; paja M HAUHHUMA OLCHUBAKbA.
BOMHHY KOMIOHEHTama, HanoHcKy kapakrepucTuky PN cnoja; e JIMpeKkTHO W HHBEP3HO noaapucaii PN
Ke o Habpoju npoGoje PN cnioja; cnoj. Kapakrepucruke PN cnoja. TTpodoj Peanniaunja macrase
KOMIIO ¢ HaOpOjH BpCTE 1HOMA W HHXOBE HAJBAKHH]E PN cnoja;
HeHTe KapakTepHCTHKE W IPUMEHY. o Kanaunrusroct PN cnoja. luone. Bpere ® Teopujcka Hactasa (68 uaca)
nnojaa (yeMepauke, 3eHep, BapHkar, e nabopartopujcke pexOe (34 4aca)
LoTku, PIN anona);
e (O3Hake AHOMA. Epoj yacosa no Temama




OnMile NPUHLKN paja GunojapHor
TPaH3HCTOPA Ha MOJIEITY Ca 3ajeIHHYKHM
EMHTOPOM;

HabpojH OCHOBHE KOMIIOHEHTE CTpYja y
TPaH3HCTOPY;

nedunuLIe KoeQULHjEHT CTPYjHOT Nojavatba;
HaOpojH KApaKTepHCTHKE TPaH3UCTOPA;
HaLpTa TPAH3IHCTOP Y CrOjy €a 3aje]HHYKHM
EMHTEPOM, faszom u KOJIEKTOPOM

HaUpTa eKBHBANEHTHY LeMy OunonapHor
TpaH3IHCTOpA;

HaOpoji OrpaHHyea y pamy TpaH3IHCTOpa;
OMHIIE NPHHLKI Paja TPAH3UCTOPa ca
elhekTOM Noba Ha MoZIENY ca 3ajeTHHYKHM
COpPCOM H HAUPTa EKBHBAJICHTHY LUEMY
TpaH3ucTOpa;

HabpojH ycI0Be 3a paj nojeHHUX THIOBA
TpaH3UCcTOpa;

KOPHCTH KaTalOLIKE MoJaTKe 38 pasjiHiuTe
THTIOBE MOTYNPOBOIHHYKHX KOMMIOHEHTH;

Tpausucropu:
e [lpuHumn pana GunonapHor TpaH3ucTOpa

Ha MOJIENy ¢4 3ajeIHHIKHM EMHUTOPOM.
OCHOBHE KOMMOHEHTE CTpYja y
TpaHucTopy. Bezusate TpaH3ucTopa;

o KoeduuujeHT cTpyjHOT NMojadara;

Kapakrepucruke TpaHincTopa;

¢ [lapamerpu (m napameTpu) Gunonapxor
TPaH3UCTOPa M EKBHBAJIEHTHA LUeMa
TPaH3NCTOPA 38 HAM3MEHHUHH CUIHAIL,

o OrpaHuuerse y paLy TPaH3IUCTOpa;.

e [lpuHumMn paja TpaH3ucTopa ca edeKTom
nossa (FET-a) Ha Moneny ca 3ajeIHUMKHM
copcom. Crarnuke kapakrepuctuke FET-a.
ITapametpu FET-a n ekBHBalleHTHA LIeMa
TPAH3UCTOPA 33 HAM3MEHHWYHH CHIHAN,

o MOSFET -oeu. VMOSFET-0BH;

® OsHake TpaH3MCTOpA.

e [lomynpoBonHuyKe

KOMIMOHEHTE (32+16)
o [lojauaBavuka Kona M W3BOPH 3a Hamajambe
(36+18)

MecTo peannszaumnje Hacrase
Yunonuua u naboparopuja

IMoaena one/bersa Ha rpyne

[Mpunukom peanusaumje Be:KOM OEIbEILE CE
nenu Ha rpyne 1o 135 yueHHka.

Ouewnpate

BpeaHoBatbe 0CTBAPEHOCTH HCXOA BPLINTH
Kpo3:

npaherse OCTBAPEHOCTH HCXOA;

TECTOBE 3Hatba;

YCMEHO H3Jiaratbe;

TECTOBE IIpaKTH"I HHUX BELLUTHHA.

. s 0

Moaynpo
BOJHHY
Ke
KOMIoO
HeHTe

HaGpoju BpcTe THPHCTOPa H HHXOBY NPHMEHY
Hagene ocHOBHE KapakTepHCTHKE TPHAKa H
nHaKa.

BuiueciojHe cHaHUHjyMCKe KOMIIOHEHTE:
e Tupucrop;
e Tpuak v n1Hak.

Habpoju BpcTe 0NTOENEKTPOHCKHUX eleMeHaTa
H lbUX0BE€ OCHOBHE Kapam'epucmxe;

[lo3Haje npuMeHY ONTOENEKTPOHCKHX
eJieMeHaTa.

KOMIIOHEHTE:

® BpcTe onToenekTpOHCKHX efeMeHaTa;

e doroanoae, PoTOTPAHIUCTOPH H
(POTOOTMOPHHLIH;

e Ceernehe monynpoBonHHUKe AHOIE.
doTocnojHULE;

® TeuyHH KPUCTAIH.

Ipenopyke 3a peaqn3aunjy Hacrase

Tokom peanusalmje cBaKke TeMe yBeK ce
NPHAPAABATH HCTOT NPUHLMINA: TEOPETCKH
00jacHUTH MOjaBy MM 3aKOHHTOCT,
NOTBPAUTH j& pauyHCKH (Tamo rie je 1o
moryhe) a oHla H3BPIIHTH JEMOHCTPALH]Y
WK Mepersa y 1adopaTopuju.

Toxom Tpajama Tema peann3oBaTH HajMarbe
TPH TeCTa 3Hakba.

IlpeaMeTHH HACTABHUK MOXeE U3MEHHTH 10
10%, a y3 carnacHoct Ctpyunor Beha no
20% npenopy4eHor caapxaja.

Ipenopyke 3a peanusaunjy Teme
[MoaynpoRoaHHYKE KOMIIOHEHTE

Ha nouetky noHoeuTH rpaljy atoma koja je
obpahena y npeamery OcHose
eJIEKTPOTEXHHKE Y TIPBOM pa3speny.

Cpa o0jawsera 0azupaTi Ha CHIHLIHjYMY




Kao MoJynpoOBOHHKY, a FepMaHujyM caMo
HAMOMEHYTH.

IlpuHumne pasa TpaH3MCTOPa PaInTH
OnucHo, Oe3 3anaxera y 1etabe aau
HHCHCTHPaTH Ha NMO3HABabY YCI0Ba 3a
pa nojeAHHNX BPCTa TPaH3UCTOpA.

IpuHuun paja GunonapHor TpaHzMcTopa
00paauTH Ha MOJIeNTy €a 3ajeIHHY KHM
EMHTOPOM EKBHBAJIEHTY LIEMY LPTATH
kopucrehin m napamerpe. Harnacuy na ce
CKBHBAJIEHTHE LIEME TPaH3HuCTOpA
pasznKyjy Ha BUCOKHM YYeCTaHOCTHMA.

KopueTuT karanore paznuuuTHX
npoussohaua.




Moaynpo
BOAHHY
Ke
KOMMO
HeHTe

e OcnocobeaBatse
y4eHHKa 32
aHATH3Hpae pasa
MONYNPOBOIHHYKHUX
KOMITOHCHTH
CHHMAaEM HbHXOBUX
KapaKkTepHCTHKA.

H3MEpH CTPYjy Kpo3 JHO/Y H HanoH Ha JIHOH,
HaLpPTa CTPYjHO-HAMOHCKY KapaKTepHCTHKY
anone;

M3MepH CTpYje H HaloHe KO TPaH3ueTopa
(6unonapuor u FET —a) u naupra
KapakTepUCTHKE TPAH3UCTOPA;

aHanu3upa paj Kona ca ceeriaehum
MoayNpoBOHHYKHM IM01aMa W KoJa ca
BHILECI0]HUM CHIIHLIM]YMCKHM KOMIIOHEHTaMa;
npHMEtbYje Mepe 3aluTHTe Ha pajy.

wn

BEKBE:

1. CHHMaIbe KapaKTepHCTHKA YCMepauKknx
N0,

2. CHHMalse KapakTepHCTHKA 3eHEp AHOAA;

3. CHumamwe YIA3HHX H HIJTA3HHX

KapakTepHcTHKa GunonapHux
TPAH3UCTOPA;

4. CHHMarbe NPEHOCHHX KapaKTepHCTHKA

BunonapHux TpaH3UCTOpa;

CHHUMatbe YNa3HHX W H31a3HHX
kapaktepuctuka FET —a;

6. CHUMare NPEHOCHHX KapaKTepHCTHKA

FET -a;

7. EnexktpoHcka kona ca ceetiehinm

MOJYMPOBOJHUYKHM JIHO/1aMa;

8. EnexTpoHCcka KOMa ca BHLIECIOjHIM

CHJ'IHUI‘]_]}"MCKI‘]M KOMNOHEHTaMa.

Ipenopyke 3a peannsaunjy Bexon:

o Jenna Bexx0a ce paau 1Ba crojeHa
IIKOJICKA Yaca 1 3a To Bpeme Tpeda 1a ce
ypaje cBa Mepetsa i odpajie pesyiiTaTH.

o ¥V nadopatopuju Tpeba na Oyne 10BObHO
PaHHX MECTA J1a 33 Je/IHHM Pa/IHHM
cTO/IOM OY/y /1Ba JIO0 TPH YUEHHKA.

o H3sohere pexdu ycarnacutu ca
TEOPHjCKOM HACTABOM TAKO Ja
onroeapajyhe Bexbe cnene onMax HaKOH
obpane TeOpHjCKOT rpaausa.

o Vkonuko je moryhe, naGoparopujcka
Mepera MOTBPAUTH PauyHCKHM MyTeM,
HITH YpauTH orosapajyhy cuMmynauujy
Ha pauyHapy.

e V ciyuajy HeaocraTka notpedHe onpeme
3a Heke BexOe, ypaanuTH oarosapajyhy
CHMYIalmjy.

e H3zBewTaje yueHNKa 0 peann3oBaHuM
BexkGaMa nperyesaTH NPWIMKOM NpoBepe
NPaKTHYHHX BELUTHHA,

e HakoH cBakor uukayca BewOH, Kpo3
HHIHUBHIYAJIHH pajl YYE€HHKA, OLUEHHTH
HHBO CaBJaJaHOCTH CTEHYEHHX NMPaKTHYHHX
BELITHHA.




Mojauasa
qKa

KOJ1a H

H3BOPH
3a

Hanaja
e

e CTHLAKE OCHOBHHX
JHAKA O
nojavuaBauKuM
KOJHMA.

HaUpTa Mnoja4yasay ca 3ajeIHHYKHM eMHTEPOM H
OMHLIE YIOre MOjEIMHHX KOMITOHEHTH
nojauaeava;

neHHHLIE Nojauarke CTPyje, HanmoHa H cHare
Ha MOJIEJly YeTBOPOIOJA, KA U YIasHy H
H3J1a3HY OTIOPHOCT;

H3pauyHaBa CTPYjHO M HAMOHCKO Mojayare
nojauasaua ca Iiﬂjﬂ}lHH'{KHM EMHUTEPOM, Ka0 H
yAa3Hy H H3Ja3HY OTHOPHOCT;

H3pauyHaBa CTPYjHO H HAMOHCKO NMojavyame
nojauaBaya ca 3ajelHHYKHM COPCOM, Kao H
YIasHy W H3J1a3HY OTNOPHOCT:

objacHN yJ0TY HeraTHBHE MOBPATHE cnpere y
nojauagaunma;

HaupTa JlapTHHITOHOB CMOj M H3Bele n3pas 3a
CTPYjHO nojauarbe;

HaOpoju Knace paja nojauaBada v HHXOBE
OCHOBHE KapaKTepPHCTHKE.

JeaHnocTenenn nojauasaumn:
o [lojauaeau ca 3ajenHUYKHM EMHTOPOM.

Panna npaea M pajHa Tauka.
Crabunuzaumja panHe Tauke;

o [Ilojauarse HanoHa, CTpyje U CHare, yiasHa
W H3J1a3Ha OTIMOPHOCT nojavyasaya (onwra
ne(MHNLIH]ja HA PUMEpPY YeTBOpONoa);

o [lojauasay ca 3aje/THUUKHM EMHTEPOM —
aHanu3a paja v oapehnpare cTpyjHor u
HAMOHCKOT I'I('lja‘lali.ﬂ, yname H W31a3He
ornopHocTH. GpekpeHLMjcKa
KapakTepHCTHKA:

e [llojauarau ca 3ajeIHHYKHM COPCOM —
aHanu3a paja u oapehusaibe HaNnOHCKOr
nojauarba W W3Ia3He OTMOPHOCTH.

CioikeHn nojauasayu:
¢ Buuectenenu nojauasauu. IogpartHa

cnpera. HeratusHa nosparHa cnpera;

e [lojauaBaum ca HEraTHBHOM TOBPAaTHOM
criperom;

o JIap/IMHITOHOB CI10j;

» Knace pana nojauapaua ca npumepuma.

Ipenopyke 3a peanusanujy HacTaBe v
Temu lNojayaBayuka KoJia W H3IBOPH 32
Hanajame

TTojam cTpyjHOT, HAMOHCKOT M0javatba,
ya3zHe W W3Ja3He OTNOPHOCTH O0paanTH
Ha OJI0K-1IEMH YETBOPOIONA.

OcHOBHH nojadyasay ca OunosapHuM
TpaH3ucTopuma obpaanT nomohy
CKBHBAJICHTHE LIEME, H3BECTH H3p33E 3a
nojavarbe HaMmoHa H CTpyje, ylasHy H
H3/1a3HY OTIIOPHOCT — OBA HACTABHA
JjeaMHHIIA HMa 3a L 1a MOKaske 1a ce
BPEIHOCTH M0jayatba HaloHa H cTpyje,
yJa3Ha W H3/1a3Ha OTNOPHOCT MOTY
MpopauyHaTH.

ITomeHyTH na nocToje nojauapayuu ca
3ajeIHHYKHM KOJIEKTOPOM U Basom.

O0jacHHTH 3Hauaj Mo3HaBaba (PpPeKBeHIHjCKe
KapakTepHCTHKE H MPAHUYHHX
(hpexBeHuMja, a 3aTUM Ha Bexdama
CHHUMHTH (PPEKBEHLIMJCKY KapaKTEPHCTHKY
H MepeHeM YTBIHTH rPaHHuHe
(hpekseHLHje.

Ilpu oOpanu noppartHe cnpere, yKpaTko
00jacHUTH YNIOTY NO3HTHBHE NOBPaTHE
crpere M lbeHy (DYyHKUH]Y Y
ocuuaatopuma, 6e3 ynakemwa y aetasne.
O0jacHUTH YIOTY HeraTHBHE NOBpaTHe
crpere y rnojauapaynma.

Knace pana nojauasaua ypanuru
MH(OPMATHBHO.




Mojauapa
yKa
KOJ1a H
H3BOPH
3a
Hanaja
e

e CTHLAKE OCHOBHHX
3Haba 0 H3BOPHMA 3a
Hanajae.

e o0jacHu yory ycMepaya ca (PUIATPOM H
crabunusaropa HaMmoHa y npouecy ao0Hjama
JjeIHOCMEpPHOT HAIOHa 3a HaMajambe;

Hssopn 3a Hanajame:
e Ycmepauw (jenoctpanu yemepau v ['penos
ycMepau);

Yemepaue ca puaTpoM u ctabuansatope
HanoHa 00jacHHUTH Kao €0 jeIHOCMEPHOT
W3BOpa 3a Hanajare. OBjacHUTH

e 00jacHM ynory HHBEpTOpa y npouecy e Ycmepaun ca puatpom; NPEIHOCTH HHTErpHcaHor ctabunusaTopa
no0Hjarba HAH3MEHHYHOT HalOHa. o CrabuiM3aTop HanoHa ca 3eHep AHOA0M; HarnoHa.
o Hurerpucanu craGunusaTop HanoHa; HupepTop 00paanTi onucHo, a Ha
e Huseprop. o0pa3oBHUM npoduanMa eHepreTckor
cMepa TOMe MOCBETHTH BUILE NakKHe.
IMpu obpanu ose Teme ypaauth sehin 6poj
3ajaTaka.
e OcnocobsbaBatse e H3MEPH CTPYj€ W HATIOHE KOJ Nojavyasava y BEJKBE: Ilpenopvka 3a peannsaunjv Bexon v Temu

YYEHHKA 33 Mepera U
aHAIH3Upame paja
nojavaBa4yknux Kona;

o OcnocobbaBame
YUEHHKA 32 MEpetha U
aHann3Mpame paja
H3BOPA 3d Hamajame.

JeHOCMEepHOM pexnMy pana;

e AHANM3MPA Pajl NojadaBaya ca 3aje/IHHIKIM
eMHTEPOM / COPCOM MepereM HaroHa
OCHHIOCKOTIOM!:

¢ H3MEPH HAamnoH OCLUHJIOCKOMOM Ha ynasy H

n3naszy uneepryjyher u nennseptyjyher
nojayapaya M Ha OCHOBY TOTa OJPeH
nojauame HamnoHa;

® H3IMEPH HAMNOHE Ha YIasy H H3lasy ycMmepaua

OCLHHIOCKOMOM;,

® HaUpTa BPEeMEHCKEe ﬂHjarpame Ha OCHOBY

H3MEPEHHX BPEIAHOCTH,

. npumerbyje MEpe 3alUTHTE Ha paly H Yy

snaboparopuju.

1. JenHocMepHu pexuM paja nojauasaya ca
fiilj&}l}l HYKHM EMHTEPOM,

2. Crabunusaumja paaHe Ta4yke rnojavasaqa
ca 3aje/IHHYKHM EMHTEPOM;

3. IlojauaBay ca 3ajeIHHYKHM EMHTEPOM Kao
HO_ia‘-lﬂBall HaU3MEHHUYHHX CHIHaJ1a —
onpefjHBale HAMOHCKOT Mojayama v
rpaHHYHNX (PpeKBeHLja;

4. Tlojauapauy ca 3ajeTHHYKHM COPCOM Kao

H()_ia‘-lﬂBall HAU3MEHHUYHHX CHIHaA,

TpaH3zucTop Kao npekuaay

Jlap/IMHITOHOB CI10j

Yemepauu

. Crabuimsarop HanoHa 3eHep AH0A0M

HuTerpucanu craduamsaTop Hanoxa.

e % a o

[MojauaBauka KoJia H H3BOPH 324
Hanajame:

INpe peanuzaumje pe:xbe ca onepauHoOHUM
nojayapayem HarmoMeHyTH Jla ce H3MepeHe
BPEIHOCTH PAMIUKY]Y O] MPOpauyHaTHX,
300T yTHLAja pealHux napamerapa
OMepaLMoHoOT MojauaBava Ha paa KoJa.




Tpehu paspen

Hexom OBABE3HH H MNPENOPYYEHH MIYICIBOSA
TEMA LHH/bEBH [1o 3aBpLIeTKY TeMe YueHHK fie OUTH y cTarmby CAJPYKAJU 1O TEMAMA JUJAKTHYKO-METOAHYKO
aa: OCTBAPHBAILE IMTPOI'PAMA
CTHlamke OCHOBHHX e o0jacHH OJIOK LIEMY HHTErPHCAHOT Onepaunonu nojauasay: Ha noueTky yueHHKe yNO3HATH ca LHLEBHMA H
3Hatba 0 MPHHLHITHMA OMepaLHoHOT Mojavyapaya v HaBelle herope | e bIOK IIeMa HHTErpHCaHOT OMepaLnoHOT HCXOJHMa HacTaBe / y4erba, MIaHOM paja H
pana v NpUMEHH KapaKTepUCTHKE; nojauasaua. HAYHHHMa OLEtbHBAILA.
nojayaBavykHX KoJja; e HaupTa v objacHH MPHHUMM paja o KapakTepucTHuHe BenHuHHE
unseptyjyher / neuuseptyjyher HHTETPUCAHOT ONEPALHOHOT NojauaBaya; Peannsauuja macrape
nojauapada v M3BeIe M3pase 3a HANoHCKO o Hupeptyjvhn nojauapau; e TeopHjcka HacTapa (68 vaca)
nojauame; o Heunsepryjyhu nojauasav. e naboparopujcke Bewbe (34 uaca)
e 00jacHM MPUMHLMN pajna Kosa 3a cabupame e JenMHHUHK Mojauarau;
H KOJIa 3a 0/ly3HMatbe HaroHa; o Koo 3a cabuparme HaroHa; Bpoj uacoBa no Temama
e 00jacHW pamiore W HAYHHE MOBE3HBaA o Kono 3a ony3sumarse Hanoua; (Teopwuja + BexbOe)
MHTEIPHCAHOT OTNepPaUHoHOr Nojayasaya ca | o KomOHHOBaHke HHTErPHCAHHX
APYrHM eNIEKTPOHCKHM KoJInMa. OMnepalnoHnX Nnojayapaya W TpaH3ucTopa o [lojauaBauka kona ¥ M3BOPH 3a Hanajame
® H3MEPH HamNoOH OCLKHJIOCKONOM Ha ynasy cHare. (42+20)
u3naszy uueeptyjyher u nennseptyjyher e Kona 3a nndepenunpame 0 HHTErpabethe o A/Jln JUA koHpep3mja.......... (6+4)
Mojauasa nojayapaya M Ha OCHOBY TOTA OApeIn ca OnepauroHUM nojauasayem; » HmnyncHa kona (20+10)
yKa HOja‘IaILC HamoHa; e Konasa orpaHydvaBam¢ HanmoHa ca
KoIa H ® HalpTa eJeKTPOHCKY WIeMY H 00jacHH OfnepaLHOHHM MojayaBaveM; MecTo peannzaumje HacTaBe
3BOPH NPUHUKN pajl Kojia 3a AudepeHumparse 1 o @pekBeHUMjCKA KapaKTEPUCTHKA; Yuuonuua u naGoparopuja
3a HHTErpabere LUpTajyhin BpemeHcke ® AKTHUBHH (pUATPH.
Hanaja nHjarpame; _ Monena oneberba Ha rpyne
Be ® HalpTa eJeKTPOHCKY LeMy M 00jacHH IMpunukoM peanusauuje BexOH, ojle/betbe ce

MPHHLMI Paj Kojla 3a orpaHHYaBame
HanoHa uprajyhn BpeMeHcke Aujarpame;

® pa3uKyje akTHBHE 01 NACHBHHX (UATapa;

® U3pauyHa rpaHHuHy (PPEKBEHLH)Y 3a
aKTHBHW (JUATap NMPBOT H APYTOT peaa;

nenu Ha rpyne o 10 yueHuka.

Ouewupame
BpeaHoBambe 0CTBAPEHOCTH HCXO/A BPLUHTH

Kpo3:
npaliere 0CTBAPEHOCTH HCXO/A;
TECTOBE 3HAMA;

YCMEHO H3Jaratbe;

TECTOBC NPaAKTHYHHX BCLUTHHA.




IMojauasa
4Ka
Ko0J1a H
H3BOPH
3a
Hanaja
he

CrHuame 3Hama o
NPHHLAMHMMA paja H
MPHMEHH MPEKHAAYKHX
M3BOPA 33 HaMNajame;

o0jacHH MPHHLKMM paaa NPeKHaauKkor
crywTaya Hanona (buck);
o0jacHH MPHHLKMM paga NPeKHaauKkor
noauszava Hanoxa (boost);
o0jacHH NPUHLKMI paja NPeKHaauKkor
obpraya Hanowa;
ofjacHu npuHLMn pana duaj-oex
KOHBEpTOpA;

objacuu npunumn pana hykoeor
KOHBepTOpa;

H3Bopu 3a Hanajame:

NPEKHIAYKH COyLITa" HAMoOHa
(buck);

NPEKHIAYKH NOan3ay HanoHa
(boost);

npekuaauky odpay HanoHa;
(pnaj-Oek koHBepTEp;

"hykoB KOHBEpTEp;

[Mpenopyke 3a peajusauujy HacTase
TokoM peanusaliiije cBake TeMe YBEK ce

NPHAPKABATH HCTOT MPHHLHIA: TEOPETCKH
00jacHUTH 10jaBy WIH 3aKOHUTOCT,
NOTBPAMTH je PauyHCKH (TaMmo rae je To
moryhe) a OHla U3BPLINTH IEMOHCTPALH]Y
WIH Mepetba Yy 1abopaTopHju.

Tokom Tpajatba TeMa pealM30BaTH HajMatbe TPH
TECTA 3HAHA.

[IpeaMeTHH HACTABHUK MOXKe H3IMeHNTH 1o 10%,
a y3 carnacHoct Ctpyunor Beha 10 20%
npenopy4yeHor caapikaja.

IMpenopyke 3a peajusauujy reme
nojayaBayKa KoJ1a H H3BOPH 3a HaNajame:

Ha I'IQ‘I&TKy LIKOQJCKE MOJAMHE NOACETHTH
yueHuke Ha Temy [lojauapauka kona u u3BopH
3a Hanajare U3 NPEeTX0/IHe rojIHHe, jep ce
rpaanBO HACTaB/ba HA MPETXOIHO cTe4eHa
3HAtbA.

biok wiemy onepauMoHor nojayasava o0paauTH
OIHCHO, a IIpHMEHy Ha HACATHOM
nupepTyjyhem u HennpepTyjyhem nojavagauy.
HarnacHTi npeHocTH nojayasaya ca
OMepaLHOHNM TojayaBadyemM.

Vkonuko je moryhe, npHHUMN paga Kojua
npeacTaB/baTh U odjalbagaTi noMohy
BPEMEHCKHUX IMjarpaM HarnoHa.

Harnacutu paznuke uamel)y akTHBHUX 1
NACHBHUX KoJia (OrpaHuuagaya, KoJja 3a
HHTerpabetbe, AndepeHumpare, Gpunrapa).

TTpu aHaIK3K paja nojayaBadkux KoJIa pajnuTH
sehu Opoj 3anaraka.

[ToHoBHTH OCHOBHE MOjMOBE O KaNneMOBHMa,
npe Hero WTo ce odpajie HACTaBHE jeINHHLIE:
NpeKnaauKkn cnywray Hanoua (buck),
npekuIauki noausad Hanoxa (boost),

pekuaauku odpau Hanoua, naj-0ek KoHusepTep,

hykos koHuseprep




Mojauaga
uKa
KoJ1a
H3BOPH
3a
Hanaja
e

e OcnocodsbaBamse
YUYCHHKA 38 Mepema H
aHaIM3Mpae pajia
nojauyaBaukux Kona;

e OcnocodJbaBatse
y4eHHKa 3a Meperba H
dHAIH3IHPAaH:C paaa
H3BOpA 3a Hanajatbe.

® H3MEPH HanoHe OCLHJIOCKOMOM, HaLpTa
BPEMEHCKE JHjarpame W W3BPLUH aHANU3Y
pana kona;

o CHUMHM (DPEKBEHLHjCKY KAPAKTEPHCTHKY H
olpein rpaHnuHe PpekBeHUmje;

® MpHMEbYje MEpe 3alITHTE Ha paay H Y
nadopaTtopHju.

BEKBE:

Hueepryjyhu nojauasaun kao
HOja‘laBa‘-lH HAH3MCHHYHOT H
JEAHOCMEPHOT HarloHa;
Heungepryjyhin nojauapauu kao
nojaanaq H HAUIMCHHYHOT H
JeHOCMEpHOT HaroHa;

Koo 3a cabupatse 1 koJlo 3a
O0Y3HMAarLE HanoHa;

Kona 3a andepenunparse nanona;
Kona 3a uHterpa/betbe HanoHa;
Kona 3a orpannuasame HarnoHa;

CHuMatbe (ppeKBeHLHjCcKe
KapakTepHcTHKe;

AKTHBHM QUATpPH;

[pexHnaukn H3BOPH 3a Hanajambe.

10. Ilpeknaauku N3BOPH 3a Hamajatbe.

[Mpenopyke 3a peaansaunjy Bemou:

o JenHa Be:xOa ce paaH JBa CriojeHa IIKOJICKa

yaca i 3a To Bpeme Tpeda J1a ce ypaae cBa
Meperba 1 o0paje pesyaTarTi.

Y nabopartopuju Tpeda na Oyjie 10BO/bHO
PaaHUX MECTA Ia Ziﬂ_iC,ElHHM pajaHuM CTOJIOM
Oy/1y /1Ba 10 TPH YueHHKa.

HM3soljetbe BexdU ycariacHTH ca TEOPHjCKOM
HACTABOM TaKo Aa oarosapajyhe sexde crene
oIMax HakoH oOpane TeopHjcKOT rpaauea.

Vkonuko je moryhe, nabopaTtopnjcka Mepemwa
NOTBPAHTH PauyYHCKHM MYTEM, HIH YPAAHTH
oaroeapajyhy cuMynaumjy Ha pauyHapy.

V cnyuajy Henocrarka notpedHe onpeme 3a
Heke BewuOe, ypaauti oarosapajyhy
cHMYaLH]yY.

M3pewraje yueHnka o peann3oBaHuM
BeskbaMa nperaesaTi NPHIKKOM NpoBepe
NPaKTHYHHX BELUTHHA.

HakoH cBakor umkiyca pexou, Kpos
WHAMBMYAJIHH pajl YYEHHUKA, OUEHHTH HHBO
CaBNafaHOCTH CTEYEHHX MPAKTHYHHX
BEIUTHHA.




A/l n /A
KOHBEp
3Hja

CTHuame 0OCHOBHHX
3Hawa 0 A/Jl u JI/A
KOHBEP3HjH

Habpoju tunoee AJl u JUA
KOHBep3Hja;

oGjacuu npuauun A/JTu JUA
KOHBep3Hja;

H3MEPH HaloHe OCLHIOCKOTIOM,
HALPTa BpEMEHCKe AujarpaMe u
M3BPLUH aHAIH3Y pana KoJa;
npUMelsyje Mepe 3alTHTe Ha pany H
y nadopaTtopHju.

®  AHANOTHH M IMTHTAHA CHIHAJIH.
npomeHa obNHKa MpeacTaB/batba
uHpopmaumje

e  A/]] KoHBep3Hja, AUCKpeTH3aLHja No
aMIUTHTYIH (KBAHTOBAILE);
KOZOBatbe, AMCKPEeTH3aLHja 1o
BpeMeHy (y30pKoBamwe/ogabnpatse).

e A/]] KoHBEpTOp ca napajejH1m
KOMITApaTopumMa.

e A/]] KOHBEp3Wja METO/IOM JIBOjHE
HHTErpatmje.

e A/J] KOHBEpPTOP ca CYKLECHBHOM
arnpokCHMaLjoM.

e TauyHoct A/l KoHBepTOpa

e JIA KoHBep3Hja,

e JI/A kouBepTOp ca gecTBHUacTOM (R-
2R) OTNOPHHYKOM MPEHKOM

e tay”oct JI/A KoHBepTOpa

BEJKBE:

1. A/]] koHBepauja
2. JI/A xoHsep3uja

[Mpenopyke 3a peajn3aunjy HacTaBe y TeMH
A/ m JI/A koHBepiHja

ITpunukom obpane A/Jl u JI/A KoHBep3uje
HABECTH NMPHMEPE T/I¢ CC KOPHCTH, KaKO Y
pauyHapy, Tako M Ko pa3iniuTHX THIOBA
ceH3opa.

Ha naboparopujckum BesxkOama oapaantu Gap no
jenaH Tun KoHBepTopa.




Hmnysicn
a KoJ1a

e CTHLAKE OCHOBHHX
3Haba 0 HMITYJICHHM
KOJIHMA;

e Ocnoco0JsaBame
yUeHHKA 32 Meperba
W aHalu3Hparbe
pana HMIyJCHHX
KoJa.

ofjacHn 1 HaLpTa UMITYJICHe 0OHKe
HamnoHa,

objacHy npuHUMnN paja LLMuToBOr KoONa;
ofjacH MPUHLKN paaa v MpUMEHY
ocHOBHHX (uinn — duionosa;

o0jacHH MpHHUKN pajga acTabHIHOT
MyJTHBHOpaTopa;

00jacHH NMPUHLMI paja OCUHIATOPA;
o0jacH! NPHHLMI paaa MOHOCTaOHIHOT
MyJTHBHOpaTopa.

H3IMEPH HarNoHe OCLMIIOCKOTIOM, HaupTa
BPEMEHCKe [ujarpame H H3BPLUH aHANIH3Y
pana kona;

NpHMEH:Yje Mepe 3alUTHTe Ha pay u y
naGopaTopHju.

* HmnyncHu oMLK HanoHa;

Komnaparopcka kona u LLImuToBo Kono;

o Ocuunaropu (RC ocumnartop ca BuHosum
MOCTOM M OCLUMJIATOPH Ca KBApLIOM);

® Bucrabuida kona — quinn — Guionosu;

® AcrtabuiHa Kona — acTabMIHK
MynTHBUOpaTOp;

¢ MoHocTraOuiHa Kona — MOHOCTA0MITHH
MynTHBMOpaATOp.

BEJKBE:

. Komnaparopu,

. llIMMTOBO OKMIHO KOIO;

. Acrabunnn mynatusubparop
MOHOCTA0MITHH MYNTHBHOpaTOD;
. @aun — dnonosu;

. OcumnatopuRC

. Ocumnarop ca KBapLoM.

[Mpenopyke 3a peaJn3auujy HacTaBe Y TEMH
HmnyJjicHa koJia

Ha noueTky nerasbHoO 00jacHUTH HMIyJICHE
00JIHKE HArNOHA K HHXOBE NapameTpe.

[Tpunukom obpane koMnaparopa HaUPTaTH
TanacHe 00NHKe 3a ONepaLHoHK NnojayaBay
yNoTped/beH Kao KOMIaparop, d 3aTHm
00jaCHHTH MPeJHOCTH CMIELHjaIHUX Kosia
KOHCTPYHCAHHX Jla pajie Ka0 KOMNapaTopH.
LLIMHTOBO OKHIIHO KOJIO 0DjaCHHTH €
OnepaLHOHNM fojayaBaueM 3a 18a
pedyepeHTHA HAMOHA; KO MPHMEHY HaBeCTH
npeTsapatke Apyror odaHKa Hanoxa y
NpaBOYTraoHH.

ITpe obpane nacraBe jeaunnue OcunIaTopu
00HOBUTH NMOBPAaTHY cripery, koja je odpalena
y EnexTpoHuuM y Apyrom paspeny.

Hmnyncha kona o0paauTH ca JOTHYKHM KOJTHMa
¥3 TajacHe o0JIMKe; HABECTH cneluHpHYHa
Kona 3a actabuiHe 0 MoHocTaOHITHE
mynrusubparope, 3atum LlImurosa okuana
KOJa HTIL

['ne roxa je To moryhe, npuHuMn paga kona
npeacTaB/baTh v odjalmbaraTi noMohy
BPEMEHCKHX JMjarpaMa HarnoHa.

1. KOPEJALUHJIA CA IPYTHUM NPEAMETHUMA, OTHOCHO MOAYJHMA
Matemarnka, ®usnka, [pakTiHina HactaBa, OcHOBe eneKTpoTexHHKe, MHKPOKOHTPONIEPH W MUKpOpauyHapH




COPTBEPCKH AJIATH

1. OCTBAPUBAIE OBPA30BHO-BACITHTHOI PAJIA — OBJIMLIH H TPAJAIGE

HACTABA
PA3PE]T - VKYIIHO
Teopujcka HacTapa Besxbe [pakTHuHa HacTaBa Hacraga y 61oky
Il 68 68
11 68 68

2. HUWJBEBH YYEIA

- OcnocodsbaBatbe YUeHHKA 32 KPEATHBHO U (PYHKUHOHATHO NIAHHPAe M H3pady CTPaHuLa.
~  Pa3Bujame KPeaTMBHOCTH KO YUEHHKA.

- VcBajare OCHOBA 3a NOYETAK YUuetha CEPBEPCKUX H KIMJEHTCKUX je3HKa U TeXHOJI0rHja Koje noapasymesajy ummiemenrauunjy y HTML (PHP, ASP, JavaScript).

- Ocnocolmbaeame yueHHKa 3a Kopuwherwe nporpaMa 3a UpTae W NPOjeKTORake eIeKTPUYHUX Kona
OcnocobbaBatbe ydeHHKa 3a kopHiufierwe nporpama 3a aHanu3y H CUMYJIalK]y eeKTPHYHHX Kona
- Paseujame cBecTH 0 3Hauajy Bed TEXHOIOTH]ja Y cCABPEMEHNUM HH(POPMALIHOHHM CHCTEMHMA
TTpunpema yueHHka 3a caMOCTaNHY H3pajly MHTEpPaKTHBHUX BeD npeseHTaluja nomohy caBpeMeHHX TEXHONOTH]ja H CKPHIT je3nka
- Cruuame 3Hama 0 OCHOBHUM NojMoBHMa 0a3a nojartaka u ocnocodbapaie 3a kopuiheme 0a3a nojaraka Ha pauyHapy
- Pa3Bujare CBECTH 0 3Hauajy ¥ MecTy Gasa nojaraka y caBpeMeHUM MH(OPMALMOHHM CHCTEMHMA
- VcBajame ocHOBa 3a Jajbe CTHUAME 3Haa W ycaBpliaBambe




3. HWJBEBH, HCXOJH, OBABE3HH H INPENMOPYYEHH CAJAPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPUBAIBLE INPOI'PAMA

Jpyru paspen

YNOYTCTBO 3A
i OCTBAPHUBAILE IMTPOTPAMA
¢ Yno3HaBsatse ca ® nedunnwe nojam ged cTpaHuue W Bed cajta o [lojam ed cajta u Beb cTpaHuLe Ha nouerky Teme yueHHKe
OCHOBHHM o kopuctu Block u Inline HTML enemente npu o lllta je HTML 1 uemy ciyxu YNO3HATH €4 UH/LEBHMA H HCXOAHMA
nojMoBHMa Kpeupatby CTpaHHLe * H3pana Bed cTpaHHUA y TEKCTyaqHOM HACTABE — Y4etba, IJIAHOM Paja
BE3aHUM 3a e noaeck wirnea HTML enementa kopuwhemem CAUTOPY HAYHHHMA OllELHBabA.
OH3ajH U H3paLy style atpudyra e Crpykrypa HTML crpanunue
Bed cTpaHunua o (opmarupa TeKcT (MpomeHe BeuuuHy ciosa, Tun | @ OcuoBuu enementn HTML jesuka, tag-
Ocnocodbapame cioBa, Dojy ciosa) OBH M aTpUOYTH tag-oBa O06aHuN HAacTaBe
yueHHKa 3a u3paiy | e nojewasa 00jy U CIMKY Mo3ajinHe e Block u Inline HTML enementn Tpeamer ce peanusyje kpo3 cienehe
Ociiose jenHocTapHHX wed | e paau ca Tabenama e [lopewasamwe ctuna HTML enemenata | obnuke HacTage:
HTML cTpaHHLua ® paju cancrava kopuitherem style arpudyra e BexoOe (2 yaca x 34 cenmuua = 68
jesnxn kopucTehin Ko e yDauyje ciMke W XunepiauHkose y wed cTpaHuue. | e d)qpmampame HacioBa v naparpadga yaca)
HTML-a. e npasu obpaciie Ha Bed cTpaHHUM e Boje v nosaaune
e Kpeupa responsive” Bed amzaju e VYHoC civKka W aHuMauuje
e YMeTame JTHHKOBA MecTo peanuiaumje Hactase
e Pan ca nucrama e BexOe ce peannsyjy v kabuuety 3a
e Pajn ca tabenama UH(pOPMATHKY
o dopme u enementn hopme
o HTML responsive Ionena onesbera Ha rpyvne
e Hanpenue moryhuoctu v pazgoj HTML | Onessetse ce nenu Ha age rpyne
anara NPHJIHKOM peainsaliije BekOu
Ocnocod/baBame * objacuu pasnuky u odpasnoxn nidop Inline, o llTa je CSS IMpenopvke 3a peanu3auujy
yueHHKa 3a Internal u Exteranal CSS ctunopata e Ymerawe Style Sheet-a y HTML HACTABE:
npunarohapatse » eduracno kopuctu CSS xogose 3a npunaroheme e CenextopH id u class HTML u CSS
u3raena ped W3rjesia efemMeHara Ha Bed cTpaHuun o CrunusoBare nosajauHe u doje e 3a ynoc HTML kona KopHCTHTH
CTpaHHLE ® BPLIH NOACHIABAKC KaKO TCKCTYAITHHX, TaKO H CTunusosarmbe lf]J()HTa TEKCTYAIHH CIHTOP.
ymetatem CSS MYJITHMEIHjaIHHX e/leMeHaTa Ha CTPaHHILK o CTUIM30Bakbe TEKCTa H JIMHKOBA
CSS kona u HTML e [0/Ie1IaBa NON0Ka) W npeknanawe layer-a e Crunusopawe Oopjepa, Mapruxa, Iporpamu 3a NpojeKToBAKE H
(Cascading Kol najuHra AHAJIM3Y eJIeKTPHUHHX H
Style Sheet) o Crunusosame tabena E€JEKTPOHCKHX KoJa:
o CTHIM30BakbE JIHCTH
e [losnunonupame layer-a o [lpakTHuny peanusauujy nporpama
e CTunu3oBae cIMKa ¥ (hoTo ranepuja WIYCTPOBATH nporpamuma: Protel,
Elecrtonics Workbench / Multisim.




e OcnocoOJbaBame e JsiehMHUILE 110jaM HHTEPHETA H WWW HHTEpPHET e Hurepuer n WWW cepsuc OuembnBate:
yueHHKa 1a o0jase cepBHca o Tlojam Beb cepepa BpenHoBatbe 0CTBAPEHOCTH HCXOMA
Kpeupany * pasyme dyHkuHjy Bed cepeepa e [lojam hosting-a u peructpaumje BPLIHTH KPO3:
06i npunarohjeHy Bed | e MocTaBH Npe3eHTALIHjy Ha cepBep JloMeHa 1. npahetbe OCTBAPEHOCTH HCXOA.
o f;';‘r:;:::' npe3eHTaumnjy ® TIPOBEPH NpHKa3 Npe3eHTaunje y pasnuyutum Bed | e Hurepuer anpeca cajra (URL) 2. TeCTOBE 3HaMA.
. nperiesadma o TlocraBbatbe cajTa Ha cepBep 3. TecToBe NPAKTHYHHX BELITHHA.
fpeserTauue ® KYPHpA caipikaj npeseHTaumje e Oppkasatbe cajra
® pasyme pasniuky uimel)y craTHUKHX H o CTaTH4YKH W IMHAMHYKH BeD cajTOBH
JHHAMHYKHX CﬂjT()Bﬂ
OcnocodbaBatbe ® HHCTANMpa W MOKPEHE Nporpam o Hucranauuja nporpama PROTEL Oxeupuu 6poj yacosa nNo Temama:
YYEHHKA 3a ® KOPHCTH paiHy NOBpLIMHY NporpaMa e EjeMeHTH paaHor nposopa e HTML (18 wacoea)
kopuiheme o ropuiherwem nporpama Schematic Document o Kopuuwhemwe nporpama Schematic e CSS (20 vacosa)
nporpama 3a Editor (SCH) naupra paznuuure enexrpuuHe Document Editor (SCH) e O0jaB/bHBILHE HHTEPHET
LpTame mieme e llprame eNeKTPUUHHX LeMa npeseHrauuje (4 uaca)
eNeKTPHYHIX ® Kpeupa HOBe CHMOOJIE eNleKTPOHCKHX KoMmnoneHTH | e [lporpam SCHLIB (kpenpame HOBe H e [IporpaMH 3a npojekToBame H
mema H Metba noctojehie Metbarse nocrojehie enektTpuune aHAIH3Y ENEKTPHUHMX H
NpOjeKTOBakbe ® pajd ca pazindHTHM OuOIroTeKaMa KOMNOHEHTH KOMIOHEHTE) eNeKTPOHCKHX Kona (30 vacosa)
LITAMIaHHX ® Kpedpa JIHCTY KoMnoHeHTH u Besa (NET nucry) e PCB eautop
nIouHLa e npojekTyje wramanany naouuuy (PCB) e PCBLIB eaurop (uptame u uyBase
OcnocobbaBarbe e nojewasa paaHu npoctop PCB eantopa KOMIIOHEHATA)
n ) YUEHHKA 3a ® JIHMEH3HOHHILE TUIOHMHILY e llltamname PCB nokymenara
porpami 3a kopuuhere e yuutasa NET nucre e [lywrame y pan nporpaMa 3a aHajiusy u
nD;J:::OB nporpamMa 3a ® pasMeLllTa KOMIOHEHTE Ha MJI0YHLH CHUMYJIalMjy eJEKTPOHCKNX KoJa
aHAIH3Y H ® pyTHpa LITAMMaHe Be3e e Paj ca OubanoTeKama KOMMNOHEHTH U
anaausy cHMYyJaumjy ® KOpPHUCTH OMOIHOTEKE KOMMOHEHTH HHCTpyMeHaTa
eleKTputIH SJIEKTPUYHHX KOJIA | ® EHTYje KOMIIOHEHTE U UyBa KOMIIOHEHTE o TloBe3suBatbe W eAUTOBAHE
ene[:::onc ® kpewupa ¢ajnose 3a W3paay nIo4HIA . KOMTIOHEHTH;
® [IOKPEHE NPOrpaM 3a aHalu3y W CHMYJauHjy o CumyNauHja eleKTHYHOT Kona
KHX KOqa eJIEKTPHYHHX KOJla e AHanusa M npopayvyH eNeKTpH4HOr
® KOpHCTH OHOIHOTEKE HO/IA, TPAHINCTOPA, Kona
HHTErpHCAHHUX KOJa U OCTAITHX KOMIOHEHTH e |llTamname pagnor MaTL‘ijaJ'Iﬂ
® KOPHCTH pa3sliHuMTe HHCTPYMEHTE H3 OHONHOTEKe
* ynotpe0/bapa THHM|E ca anaTuMa
® HALPTa eNEKTPHUHY LIEMY MOBE3UBatbeM
KOMIOHCHTH H 104daBatCM HOBHX
® KOPMCTH W NOJEIIABa PasiHuHTe HHCTPYMEHTE
® NywTay paa Kojo
® H3BPLUW aHANH3Y M NPOpavyH
& ITaMila eJIEKTPHYHE 1HEME
® 1ITamma pesyiTate aHalu3e U cHMYyaluje




Tpehu paspen

HeOIm OBABE3HH H MNPENOPYYEHH MAVICAB OISR
TEMA LHH/bEBH ITo 3aBpuieTKy Teme yueHHK he OuTH y CAJPIKAJU MO TEMAMA JUJAKTHYKO-METOJAUYKO
cTamby aa: OCTBAPHUBAILE ITPOT'PAMA
®  Vno3Hagawe pasyme nojam 1 cmucao eed cepsepa, e Tlojam, nedwmHnuuja n ocoGuHe Bed Ha nouetky TeMe yueHHKe YIIO3HATH ca
YUYEHHKA ca HHTEPHET nperneaada u I'I('lj aM cepeepa, K..'IH_jE“TCKHX ann I‘lKﬂLlHjﬂ H LHH/EBHMA H HCXOAHMA HACTABE —
OCHOBHOM KJIHjEHTCKe aryiiKaiuje HHTEPHET Mperiena4a Yuea, INIAHOM PaJa H HAYHHIMA
TEPMHHOJIOTHjOM pasyme pasnuky uimely kaujentckux 1 | @ Ilnardopme u jeznun 3a pa3soj sed OLEHHBAA,
YBoay W3 odnacTi ed CEPBEPCKHX CKPHIT je3nKa aniMKaumja
CKpHNT NpoOrpaMHpara. ofjacHu CBOjCTBA H HABEIE NpHUMEpPe o [lozena ckpHNT je3MKa NpeMa MecTy Obanun HacTape:
nporpa CepBEPCKHX CKPHNMT je3nka H3BpLLEHA. Ilpenemer ce peanusyje kpos cienche
MHpambe ofjacHu CBOjCTBA H HABEIE NPUMEpPe e CepBepCKH CKPUIT Je3HLH W alaTh 00JIMKEe HacTaBe:
KJIMJEHTCKUX CKPHNT je3nka (ASP, PHP, ISP, CGI) e BexOe (2 yaca x 34 cenmuua = 68
e  KUIMjEeHTCKH CKPHIT jE3HLM 1 alaTh Jacosa)
(JavaScript n VBScript)
e Ocnocobmaparse Kpenpa 10KyMeHTe nomohy cKpunt e YBOI Y KIHjEHTCKE CKPHIT je3HKE. [Moaena one/bera Ha rpyne:
YUEHHKA 32 [HCAbEe je3nka e [lucamwe JavaScript kona y head win [MprinKoM peanusauuje BexOH ole/betbe
BeD annukaumja PasINKYje H KOPUCTH Pa3IMHUTE THIIOBE body cexkuujn HTML crpane ce fenu Ha rpyne 1o 10 yuenuka. Bexbe
KopHinherem nojataka M oneparopa y CKpHnT e [lucame JavaScript kona y ekcTepHOM peanusoBatH y 010Ky 011 2 yaca HelesbHO
KJIMJEHTCKHUX CKPHIT je3numma thajny (no cBakoj rpymnu).
jesuka. KOPHCTH Hapeade 3a KOHTPOAY rpaHata e TUNOBH nojaraka, NpoMeHbHBe
KOpHCTH Hapende 3a KoHauaH 1 e Koneepsuje THNOBa Mecro peannsaumje nacrase:
OeckonauaH Opoj noHas/barba e Oneparopu, u3pasu e Bewde ce peanusyjy y kabuHery 3a
Kkpeupa (pyHKLHje H KopucTH aorahjaje o OyHKIMje HH(OPMATHKY.
npo3opa, MHLIa, odpacua, Tacrepa. e OdjexTH, cBojcTBa 0DjeKaTa
Knujenr 3Ha 1a pyKyje obpacuuma e Jlorahajn INpenopyke 3a peaJn3anujy Hacrase:
CKH KpeHpa jeHocTaBHE aHUMaLHje e Mertoze 3a pan ca 6pojeBuma, Javascript | e Ha uacoBuma BexGu, npumepe Bed
CKpHNT KOPHCTH CKyNope OubnnoTexa Math objexar anMKalHja peajn3oBaTH Y pa3sBojHOM
jesnun (framework) 3acHoBaHHX Ha javascript e Meroze 3a paj ca CTPHHIOBMMa okpy:kemwy Microsoft Visual Studio
JE3MKY e Huzoeu, meTose 3a paj ca HU30BUMA win y JavaScript eMTOpHMA Kao 1WTo
e CoprHpate HH30Ba cy Sublime Text unu Notepad++
e Hapende nopehemwa: if, if-else, switch e Kpos uspany v npeseHraumjy
e Hapende nonasmbama: for, for-in NpPOjeKTHOT 3a/laTka NPOBEPHTH
e Hapende nonassbamwa: while, do-while OCTBAPEHOCT HCX0/1A.
e Hapende ninacka u3 unkayca: break, e KoHkpeTHe npumepe 3a BexkOambe
continue npunaroAuTH oopazosHoM npoduny.
e OOpacum, gopme, npozopH
e ['pewnxe 1 nedaropatse.




baze
noaaTaK
a

e Ycpajamwe 3Hama 0
OCHOBHHMM
nojMoBsuMa Gasa
nojaTaka

e OcnocodJeapame 3a
kopuiherse Haza
nojaraka Ha

pauyHapy

pasyme wiTa je 0asa nogaraka

e pa3syme Kako je opraHn3oBaHa 6aza

nojartaka
HanpaBH jeHOCTaBHY 0a3y W mpernena
HCH Cajlpikaj Ha pasaHunTe HaunuHe
youaBsa eHTHTETe M Be3e u3Mely eHTHTeTA
¥ 3a/1aTOM CHCTEMY.

ckuumpa jeanocrasHe ER nujarpame
npesoau ER nnjarpam y penaunonu
Mozien v oapel)yje weme penatone dasze
nojgataka

Kpenpa H KOPHCTH YIHTE 3a KpeHparbe,
moaudukaumjy u Opucarbe Tabena
Kpeupa 1 KOPUCTH YIHTE 3a 10/1aBatbe,
axypupate 1 Opucarse nojartaka y
tabenama Oase nonaraka

Kpeupa Bese usmely tabena

o0jacHH nojaM NpUMapHOT KJbyya H
CMOJbaLLBED KJbY4a

Kpeupa YNuT Hajl jellHOM H Hajl BUlle
tabena kopucrehn 3anare KpUTepHjyme.
KOPHMCTH arperatHe (hyHKUHje Y YIHTY:
sum, count, avg, max, min

e pasyme 1Ta je oOpasau

Kpeupa odpasall 3a YHOC, H3MEHY U
OpHcatse 3anuca U Nnojaraka y sanicuma,
OasupaH Ha Tabeau WIH YIUTY

Hanpaen HiBelTaje OasupaHe Ha Tabenu
WK YIUTY

npunpemMa U WTamna noaaTke.

Ilojmorw Oaza nonaraka u cuTem dasza
nojaraka.

Opranusaumja 6ase nmonaraka - tabene,
CJIOTOBH, 110/ba, TUIMOBH NOJATAKA Y
noJLHMa M CBOjCTBA MOJba.

ExTuTeT (THI HTHTETA M 110jaBa WK
HHCTAaHUA THMAa eHTHTETa). ATpHOYT,
nomen atpudyra, NULL BpesHocTH
arpubyTa, arpudyTH ca BHLIE
BPEIHOCTH, NPUMAPHH KJbYH.

Bese u3mel)y enturera, KapAMHATHOCT
Beze W yueluhie y Be3n.

Llpramwe ER aujarpama.

e Tpancdopmaunja Moaena eHTHTETH-BE3E

Y PENAaLHOHH MOJE.

SQL HapenOe 3a kpeupatbse, Opucame H
H3MeHy penaunoHe Hase u ofjekara Koju
yuHe panauuony oazy (DDL)
[Nosesusatbe Tabena.

SQL napenbe 3a npuxparame H
aypHparbe NMojaraka y pesialioHoj
Oaszn nonaraka (DML)

HM3pasu, onepatopH, YCJIOBH Y YIIUTY
Aput™ernuke GyHkuMje W PyHKUHje
arperaumje

Copruparse 3anuca (cnorosa)

Pan ca obpacuuma.

Kpeunpamwe n3pewraja.

[llTamnamwe noaaraka.

e Kpeupame Tabena, Opucame, yHOIIEH:E
H HCTIPaBJbatbe COroea y Taben,
copTHpaka Tabene H Kpeupama yrnura
obpanuti npso ynotpebom Wizarda, a
3aTHM M ynotpedom SQOL komaHau.

OuemnBame:
Bpennopame 0CTBAPEHOCTH HCX0/1a

BPLUHTH Kpo3:

1. Tlpaheme ocTBapeHOCTH MCXOAA
2. TecroBe 3Hama

3. Tecrose npakTHYHHX BELITHHA

OxBupHH Gpoj YacoBa No Temama:

e VYBOI y CKPMNT Nporpamupame 4 4yaca
o Kumjentckn ckpunt jesuuu 30 yacosa
e baze nopataka 36 4yacosa

KOPEJIALIUJA CA JIPYTMUM MPEAMETHMA:

— Ilporpamupame
—  PauynapcTBo M MH(pOpPMATHKA

—  Pauynapcka rpaduka u MynTHMenHja




ONEPATHBHH CUCTEMH

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

HACTABA
PA3PE]] IMPAKCA VKYITHO
Teop#jcka HacTapa Bex0e IMpakTnuHa HacTaBa Hacrapa y Gnoky
Il 102 30 132
11 102 18 120

2. UWJBEBH YUEA

- Cruuame OCHOBHHX 3Haba O QYHKUHjH M CTPYKTYPH ONEPATHBHOT CHCTEMA;

- Cruuame OCHOBHHX 3Hatha 0 KOHUENTY BUPTYenu3auuje 1 kopuihere cofyreepekor nakera y npouecy BUpTYenH3almje;
- OcnocobsbaBase 3a HHCTATHPALE ONEPATHBHOT CHCTEMA HA PAIHO] CTAHHLM;

- OcnocodbaBatbe 3a KOHQUTYpHCalbe ONepaTHBHOT CHCTeMa NoTpedaMa KOPHCHHKA;

- OcnocobbaBatbe 3a MoAeLIABALE H ONTHMH3ALM]Y ONEPATHBHOT CHCTEMA HA PANHO] CTAHHMLIH;

- HHcranupare n yKkiatbatbe JoaaTHOr codTepa u xapasepa;

- Ocnocobbapae 3a YMpeKaBawbe PajaHHX CTaHHLA;

- Ocnocod/baBatbe 3a 0/lpiKaBakbe CUIYPHOCTH W 3aLUTHTE ONePaTHBHOT CHCTEMA Ha Pa/lHOj CTAHMLLN;

3. HA3HUB U TPAJAILE MO YJIA

Pazpen: ApYru

Pen.6p. HA3HB MOJIYJIA Tpajarse Mojy1a (HacoBH)
1. DyHKLHja H CTPYKTYpPa ONepaTHBHOI CHCTEMA 30

2. KonuenT BupTyeaunsaumje 18

3. Huctanupame oneparuBHOr CUCTEMA Ha PajiHOj CTAHHLM 54

4. Brok Hactaea 30

Paspen: Tpehn

Pe.6p. HA3HB MOJIVJIA Tpajatbe Moyna (4acoBm)
1. TTonelwaBatse U KOH(QUIYpHCAthe ONEPATHBHOr CHCTEMA HA PalHOj CTAHHLIM 52

2. TToBe3nBame U yMpeKaBare paJHuX CTaHWLA 30

3. CHIypHOCT M 3alUTHTa ONEePaTHBHOT CHCTEMA Ha PaJHOj CTAHHLIM 20

4. Bnok Hactapa 18




4. HHJBEBH, HCXO/IH, OBABE3HH H ITPENMMOPYYEHH CAIPKAJH U YTIIYTCTBO 3A JHIAKTHUYKO-METOJUYKO OCTBAPUBAILE INNPOI'PAMA

Pazpen: APYru
Hasus Moayna: MyHKUMja H CTPYKTYPa oNepaTHBHOT CHCTeMa
Tpajame Moxyna: 30 uacosa
MCXOAN MOAYJIA VIIVTCTBO 3A
LMBEBU MOJYJIA ITo saBpeTky MOMyia yuewuk fie GHTH y 05*‘“5:;;;&5’?38;&?“ JMAAKTHYKO-METOMYKO
cTawy Jia: OCTBAPUBAIGE [TPOT'PAMA

o CTHUAKbE OCHOBHHX
3HAA 0 PYHKUHjH 1
CTPYKTYPH OnepaTHBHOT
CUCTEMA;

® Hapelle 1eloBe CHCTeMCKOr coTBepa H
o0jacHu bUX0BE QyHKLMK]eE;

® o0jacHM nojaM jesrpa onepatuBHOr
cHcTeMa W 00jacHU HEToBY YJIOTY,

e o0jacHM nojaM npoteca;

e jeduHuile cTaba 1 IPHOPUTETE Y KOja
Moske na ce Halje npouec;

o nedunuile W objacHH onepaumje Hax
npouecHMa;

® o0jacHH KOMYHHKaLH]y H3mehy npoleca;

e o0jacHH ynory onepaTuBHOT CHCTEMA U
OMHILE CTPYKTYPY ONEepaTHBHOT CHCTEMa;

® 00jacHH yNnory CHCTeMa JaToTeka;

® 00jacHH NojaM 1aToTeKe W OCHOBHE
onepauuje ca laToTeKkama;

® 00jacHu nojam AHPEKTOpHjyMa;

® jeduHMIIe CHTEM 1aTOTeKa;

® o0jacHH yJlory cHCTeMa JaToTeka y paiy ca
JHCKOBHMA,

® edHHHUIIE NapTHLH]Y AHCKA;

® BpIIH NMOJENY AMCKOBA HA NapTHLH]E;

Hcropujar pa3Boja onepaTHBHHX
cHeTema;

‘Ynora v 3nauaj onapaTMBHOI CHCTEMA,;
KapakrepucTuke onepaTuBHHX
cHcTema;

Bpcre onepatHBHUX cHCTEMA;
CtpyKTypa OnepaTHBHOT CHCTEMAa;
OcHOBHH MOILYNH (CNOjeBH)
OnepaTHBHUX CHCTEMA;

Jearpo onepaTHBHOT cHCTEMa;
Bootloader 1 npouec noansama
OMepaTHBHOT CHCTEMA;

IMojam npougca, crama npoueca H
ornepauje ca npouecuma;
Komynukaumja uzmely npoueca;
Huru;

Cucrem nartoreka;

Tunosu cucrema JATOTEKA,

[Mojam natoreka M 03Ha4aBame
JaroTexa;

OcHoBHe onepalmje ca 1aToTeKkama;
Opranu3auuja v 3al0THTA JaTOTEKa;
CTpyKTypa IMPEKTOPHjyMa JaToTeKa:
JIMCKOBH 1 CHCTEM J1aTOTEKa;
TMosene AMCKOBA HA MapTHUK]E;
Jlonena npoctopa 3a 1aTOTEKE;
nO}"’SﬂﬂHOCT CHCTEMA DATOTCKA,

Ha noveTky Moayna y4eHHKE YNO3HATH ca LHbEeBHMA H
HCXOMMA HACTABE / yuerha, IIAHOM paja U HAYHHHMA
OLIEHHBabA,

OGauun Hacrape
Monya ce peanusyje kpos cnenehe obnuke nacrase:
e BexOe (30 uacosa)

[Mojeia 0/1e/bEH:A HA TpyNe
Onesbeme ce Ae/H Ha rpyne ao 15 yuenunxka.

MecTo peannsaumje nacrase
* padyHapcku KaOMHeT.

[Mpenopyke 3a peaqn3aunjy Hacrape
e YyeHHLNMa 00jacHUTH NojaM ONepaTHBHOT CHCTEMa;

® VKa3aTH Ha pa3Boj ONEpaTHBHHX CHCTEMA;
e JlaTh nojeny onepaTHBHUX CUCTEMA;
e Y OKBHPY CTPYKTYPE ONEpPaTHBHOT CHCTEMa 00jacHUTH:
> yJory MOIyJia 3a yNpaBjbake MpoLecopoM
> ynory Mojyna 3a ynpassbake Kontponepuma Y/H
ypehaja
> y[ory Mojysa 3a ynpas/bathe ONepaTHBHOM
MEMOpPHjOM
3> MOMyJ 3a ynpasJbatbe (ajroBuma
> MOmIyN 3a ynpasjbarbe npoliecHma
e YyeHHUHMA 00jaCHUTH CTarba NpoLeca U HauHHe
H3BplIABaba npoleca;
e OGjacuuru pynxuujy Bootloader y npouecy noausara
OMepaTHBHOT CHCTEMA;

o JletasmHo oBjacHuTH nojam dajna u o3Hauasawe (dajna;




O0jacHHTH M LIEMATCKH MPUKa3aTH OpraHH3alMjy 1aToTeka;
OG6jacHUTH HAauMH 3aluTHTe (ajnosa;
Odjacuuti nojMose atpudyTa (hajnoea, BAIACHUILTBA H NpaBa
NPHCTYNA Kao HAYHHA 3alITHTE (ajIoBa HA PasIHIHTHM
ONEpaTHEHHM CHCTEMHMA,
HetasbHo odjacHuTH yaory dajn cucrema;

>  Tunoewu cucTema naToteka

> AKTHBHpaHe cHCTeMa JaToTeka

> [Iposepa u onopasak cHCTEMa JaToTeKa
OG6jacHuTy paznuunte THNose Tabena napruuuja (Master
Boot Record /MBR/ — rnaBHu 3anmc 3a noan3ame CHCTeMa,
Globally Unique Identifiers Partition Table /GPT/ - tabena
napTHLHja ca raodanHo jeAMHCTBEHUM HaeHTH(HKAaTOpHMA);

OuewHBame
BpenHoBame 0CTBAPEHOCTH HCXOA BPIIHTH KPO3:

. " 0

I'Ipahclinl: OCTBAPCHOCTH HCXO0a,
YCMEHO H3Jlaramhe;

TECTOBC 3HAMA,

AKTHBHOCT Ha 4YacOBHMA;




Hasus Momyna:
Tpajae Mogyna:

KonuenT Bupryennsaumje
18 uwacosa

LHH/bEBH MOAYJIA

UCXOAH MOAYJIA
I'lo 3aBpuieTKy Moayna yueHHk he OutH y
cTamy ja:

OBABE3HH U NPENMOPYYEHH
CAJPKAJH MOAYJIA

YINYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPHUBAILE [TPOI'PAMA

o CTHlAmke OCHOBHHX
3HAA 0 KOHLENTY
BUPTYeIH3aLHje;

¢ OcnocobJbapatse 3a

kopuiuhiewe codireepekor

naKeTa y npouecy
BHPTYeNH3aLHuje;

e o0jacHM mojaM BHpTyenu3auuje;

® jedunHiIe YIOry H 3Ha4Yaj KOHLENTa
BHpPTYeIH3aLHje;

® pasIMKyje THIOBE BHPTYyeIH3aLuja;

® neduHHILE 3aXTeBe W NapameTpe
BHPTYa/IHE MaLUHHE;

® pasiukyje coTBepCcKe NakeTe Koju ce
KOPHCTE 33 BUPTYEJIH3aLHjy;

® KOpHCTH COTBEPCKM MaKeT 3a KpeHpatbe
BUPTYEJIHE MaLlHHE;

® KpeHpa BUPTYE/THY MallHHY;

® [0I€llIaBa NapaMeTpe KpeHnpaHe BUPTYelHe
MallHHE;

Hcropujar paseoja KoHuenTa
BUPTYENH3aLHje;

(OCHOBHH NOjMOBH 0 BHPTYEIH3ALHjH;
3Havaj KOHLENTa BUPTYenn3aLmje;
Tunoeu BUpTYENU3auuje;

3axTeBH BUPTYAIHUX MallWHa;
ITporpamu 3a BUPTYENH3aLH]jy;
MoryhxocT nporpama 3a
BUPTYEIH3ALH]Y;

HMHeranauuja nporpama 3a
BHPTYEJIH3ALH]Y;

[TokpeTtatbe W pan y nporpamy 3a
BHPTYEJIH3ALH]Y;

Kpelpame BUPTYe/IHe MalllHHE;
Jlonatna noaeiasama BUPTYEIHE
MallHHe;

[Mokpertare BUPTYEIHE MaLLHHE,

Ha noueTtky Moayna yueHHKe YNO3HATH ca LM/BEBHMA H
MCXOMMA HACTABE / yueksa, IUIAHOM Paja M HauMHHMa
OLEH:HBAA,

O0anuH HAaCcTaBe
Monayn ce peanusyje kpo3 cneaehe odnuke HacTase:
e ewkOe (18 uacosa)

[Moaesa oae/bera HA rpyne
Onesbeme ce 1esiH Ha rpyne 1o 15 yduenuka.

MecTo peannsanmje nacrase

* PauyHapCKH KaOMHET.

IIpenopyke 3a peajuszaun i! HaCTaBe

o YueHuLIMMA 00jaCHUTH NOjaM BUPTYeNH3aLMje U XapiBepcke
3AXTEBE 34 N0je/IHHE THIIOBE BUPTYEIH3ALINjE;

e OO0jacHMTH yNOrY XHMEpBH3Opa Yy TMpOLECY
BUPTYEIH3aLHje;

nyHe

o OO0jachuTn Koju codTBEp 3a BHUPTYENM3ALM]Y CE€ MOWKE
KOPUCTUTH 3a oapelieHn THN BUpTyenu3auuje u w3adparu
jenan (unu Buie) koju he ce Halabe KOPUCTHTH Y HACTABH
npeamera (Oracle VM VirtualBox, VMWare Workstation,
... MOMKEIbHO je na To Gyne coTBep KOjH ce M Jasbe aKTHBHO
oJp:Kapa M MoApiaBa HOBE Bep3Hje OMEpaTHBHHX CHCTEMa,
KAKO Ce OHe MOjaBbYjy );

o Ha usabpaHom codrepy 3a BUPTYeNM3aLMjy, yueHULMMA
nokasaTH npolec HHCTanauuje camor codTeepa 3a
BUPTYenu3auMjy; ykasaTH Ha moryliHOCTH mojemaBama
coTBepa 3a BUPTYENH3ALH]Y:

o OQ0jacHUTH NpaB/bee BHPTYENHHX MallMHA Y H3abpaHoM
codTeepy, kao M MmoryhHoCcTH mnojewiaBaka napamerapa
BHPTYEJHHX  MAllMHA M HUXOB YTHUA] HA [OHALIAKE
BUPTYEJIHHX MallHHa;

e [lokazaTH yueHHMUMMA KAKO ce€ paad  eKCnopT/MMIopT




BHPTYEJIHHX MalllHHa;

e [lokasaTn yueHHMUMMa Kako O/ AMCKa noctojehe mawmHe aa
Hanpase APYry BHPTYEJHY — MallWHY; [OKa3aTh UM
KJIOHHPAHE BHPTYEJIHE MallluHe;

e Hasectn moryhHocTH 33 eMynauujy  pazHOpPOAHHX
xapaeepckux naarhopmu kopuwhemwem QEMU codreepa 3a
BUPTYEIU3ALH]Y;

o [loka3aTH yyeHHLIMMa Ha NPHMEPY KAKO Ce eMYJIHpa HekH
cucteM (pasnHuMT 04 nepcoHanHor pauyHapa (Personal
Computer, PC))  ropuwhewem QEMU codreepa 3a
BHPTYEIH3ALH]Y;

Ouewupame

Bpennosame ocTBapeHOCTH HCXO0/1a BPIIUTH KPo3:
npaherse 0CTBAPEHOCTH HCXO0a;

YCMEHO H3Jlararbe;

TECTOBC 3HAHA!

TECTOBE NPAKTHYHHX BELITHHA;

AKTHBHOCT Ha 4YaCOBHMA;
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Hasue monyna:
Tpajae Mogyna:

”Hc’l‘a.l'lllpalbe OnepaTHBHOT CHCTEMA HA pa.ﬂ.HOj CTAHHUH

54 yaca

LHH/bEBH MOAYJIA

UCXOAH MOAYJIA
I'lo 3aBpuieTKy Moayna yueHHk he OutH y
cTamy ja:

OBABE3HH U NPENMOPYYEHH
CAJPKAJH MOAYJIA

YINYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPUBAIGE MNPOI'PAMA

¢ OcnocobJbaparse 3a
HHCTANHpaibe
OMepaTHBHOT CHCTEMA Ha
palHOj CTaHHLIM;

e koHpurypuine onurje BIOS-a/ UEFI
(Unified Extensible Firmware Interface);

® BpIUH MPHOPEMY 3a HHCTANHpalbe
OMEepPaTHBHOT CHCTEMA HA PANHO] CTAHHLH,

e o0aB/ba MHCTANALUM]y OnepaTHBHOT
CHCTEMA Ha PaJIHOj CTAHHLLM;

® ananusupa MmoryhHocT Hanorpaume
nocrojefier onepaTHBHOr cHCTEMA Ha
JPYTH, HOBHjH OTIEPATHBHH CHCTEM;

® BpLIK Hajgorpamwy (,,upgrade™ )
QMEPATHBHOT CHCTEMA]

® aKypHpa JenoBe onepaTHBHOT CHCTEMa H
anIMKaTHBHOT NpOrpaMa Ha paaHoj
crannum (update” cucrema);

® BDIUH MPHAPEMY 3a HHCTANIHPALE 1Ba
ofnepaTHBHA CHCTEMA;

® HHCTAIMpa ABa ONepaTHBHA CHCTEMA
( ,,dual-boot*) Ha paaHOj cTaHMLLK;

® KOPHMCTH TEXHHKY NPEC/IHKaAHUX IHCKOBA 34
MHCTaJALK]Y ONEepPaTHBHOI CHCTEMA;

® HHCTanupa ynpaekayke nporpame ypehaja
(apajsepe) Ha paaHOj CTAHHLK;

e npenopyuyje ,,upgrade” gupmeepa y wimby
oTKNawata npodnema y pany ypehaja:

® obassma ,upgrade” dupmeepa y unmy
oTKNawata npodnema y pany ypehaja:

BIOS (Basic Input — Output System)/
UEFI (Unified Extensible Firmware
Interface) maruuHe nuode;

Ilpuetyn u nogelnasame onunja BIOS-
a/ UEFI (Unified Extensible Firmware
Interface).

MHHHMATHH XAPABEPCKH 3aXTCBH H
HH(popMaLije norpedHe 3a
MHCTaHpake ONepaTHBHOT CHCTEMa
(J1McTa xap/BepeKe KOMNaTHOHIHOCTH
HCL — Hardware Compatibility List);
Jle/betbe IMCKa Ha MapTHLMjE W
HXOBO (hopmaTHpaise;

HHcTanupare onepaTHBHOT CHCTEMA Ha
HOBH pauyHap. IlocTuucTanaunona
@KypHUparba U aKTHBALIKja ONepaTHBHOT
cucrema. Pewasarbe npodaema
HACTA/IHX NPH HHCTAJIALIHH;
AKypupame HHCTaNHpaHor
oneparuBHor cucrema (update);
Hanorpanwa nocrojeher onepatueHor
cuctema (upgrade). [TpebaunBatse
MoJaTaKa 0 KOPHCHHKY,

HHcTannparbe BHILE ONepaTHBHHX
cHCTEeMa Ha jeaHoM pauyHapy (,.dual
boot* cucrem);

MIICT&I’IHPEIILC OnNepaTHBHOT CHCTEMA
ynoTpedoM npeciHKaHHX AHCKOBA;
HHcTranupamwe ynpas/baukix nporpama
ypehaja — npajeepa (driver's);
Asxypupamwe BIOS-a;

Ha MOYETKY MOIyla YUEHHKE YNO3HATH ca IIH/LEBUMA H
HCXO0IHMa HAcTaBe ."'y‘lel'bﬂ, MJ1aHoM paja i Ha4YHHHUMA
OLCHHBaKA.

O6anun HacTaBe
Monyn ce peanusyje kpos cnenehe odnuke HacTape:
e BexOe (54 vaca)

l'[nge.na 01€/bEHha HA I'PpyIie
Onesbere ce e/ Ha rpyne oo 15 ydeHunka.

MecTo peajinzalmje HacTaBe

® padyHapCcKH KKaOMHeT;

[Mpenopyke 3a peaju3auujy HacTase

e YyeHHUHMa 00jacHUTH NOCTYNaK NpUMpeMe HHCTaNaluje
onepatuBHor cucrema: nposepa HCL nucre, uzdop dajn
cHCTEMa W MpaBJbetbe NapTHLHje 3a HHCTaNalHjy
ONePaTHBHOI CHCTEMA,

Ld OGjacum'H H [MPAKTHYHO MOKA3aTH NOJACIIABAKLE PAZJIHYHTHX

BIOS onumja;

e YkaszaTH yueHHLMMa Ha (Jase HHCTANaLMje OnepaTHBHOT
cHCTeMa;

e VyeHHIHMa NPaKTHYHO NOKa3aTH NOCTYNAaK ,,uucTe
HHCTaNaLMje” onepaTHBHOT CHCTEMA;

e VueHHLHMA NPaKTHYHO M0KA3aTH MOCTYNAK MHCTANaLuje
OMEepaTHBHOT CHCTEMA TIPeko noctojehier onepaTBHOT
cuctema (updates);

e YyeHHUMMA, NeTabHO 00jaCHHTH NMOCTYMAK NpoBepe
MOryhHOCTH HAZOrpajme KeJbeHOT ONePaTHBHOTr CHCTEMa
Ha noctojehu; HanpaeuTH aHanu3a Moryhiux npodaema
HAIOTPa/IE ONEPATHBHOT CHCTEMA; 00jACHHTH NOCTYNAK
MHUrpaLHje KOPUHCHHUKHX NOJeLiapata, 10KyMeHaTa 1
AIMKaLMja U3 NPeTX0/He Bep3uje; NPAKTHYHO OpainTH
MHCTAIALIMOHH MOCTYMAK;




® VuyeHuunuma odjacHuTH TepMuH ,,dual-boot” cucrem;
o0jacHuTH NpUnpemy 3a uHcTanauujy .dual-boot™ cucrem
(npoBepa nucte Xapasepcke koMnaTuOunHoctH /Hardware
Compatibility List — HCL/, u360p dajn cucrema n npasibetse
napTHIKja 3a HHCTAIALH]Y ONEpaTHBHHX cHCTeMa);
NMPAKTHYHO NMOKA3ATH NOCTYNAK HHCTE]J'IEILIH_]C OMNEPATHBHHX
cHcTeMa U nojeiasare bootloadera HakoH uHcTanaumje
BHILIE ONEPATHBHUX CHCTEMA HA pauyHapy:

e OO0jacHUTH MMOCTYNAK HHCTAMPALA ONEPATHBHOI CHCTEMA
yNnoTpedoM NpeciuKaHUX IHCKOBA; YPaJUTH NpUIpemMy 3a
HHCTAIMPAHE ONEPATHBHOT CHCTeMa ynoTpedom
npeciuKkaHux AHcKoBa (MHCcTanupaTH oapeljenn codreep 3a
npecnHKaBarbe (KIOHUpPambe) IHCKOR; MOBE3aTH INCK Ha KOjH
JKENUMO J1a KIIOHHPaMOo cajipikaj ca H3BOPHOT JHCKa);
NPaKTHYHO OLPAJHTH MOCTYNAK KIOHHpPatba caipikaja
JeaHor MCKA Ha APYTH;

® YyeHuuHuMa 00jacHUTH 3HAYA] YNPAB/BAUYKHX Nporpama
ypehaja (apajsepa); NpakTHYHO NOKA3aTH NOCTYMNAaK
MHCTaJIalKje yNpaBbaukux nporpama ypehaja (noxesbHo je
J1a ce TO 0/1pajii 3a BHIlIE Pa3/IHYMTHX XapABEpPCKHX
KOH(Urypauuja);

e YueHHUHMa o0jacHuTH noTpedy 3a axypupamem BIOS-a;
YKa3aTH Ha OCETJLHBOCT M 3Hauaj uene npoueaype (y cayqajy
HEKe rpeluke Momke ce aecutu aa BIOS, a camum TiM 1
MAaTH4YHA TJI04a MoCcTaHe HeynoTpedsbHBa);

o JletamsHo 0BjacHUTH MOCTYNAK NpUNpeme 3a ,,upgrade*
(Flash) BIOS-a (u3Bpiunti nposepy Mojesa MaTHYHe 1Jio4e
u sepsuje BIOS-a) ;

e YueHHUMMA NPAKTHYHO NOKA3ATH MOCTYNAK aXkypHpatba
BIOS-a;

® 3a MHCTAJALMOHE TIOCTYIKE KOPHCTHTH PasiHuHTE
enuuunje/auctpudyuuje onepatHBHUX cHetema (Windows,
Linux/Unix, Mac OS, Android, iOS ...).

® 3a pajiHy CTAHHLY KOPHCTUTH JIECKTOI pauyHape, NpeHoCHBe
pauyHape, TableT pauyHape, naMeTHe TenedoHe HIH
oarosapajyhu codreep 3a BUPTYeIH3aLK]y.

e [lo:e/bHO je NoKasaTH MoCTyNaKke HHCTalallMja ca WTo BHLle
PasIHUMTHX BEP3Hja ONEPaTHBHUX CHCTEMA.

Ouen-HBaK:E

Bpe}lHOBal-be OCTBAPEHOCTH HCX0/1a BPIIHTH KpPO3:
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npaheﬂ,e OCTBAPEHOCTH HCXO0a:
YCMEHO H3J1arakhe;

TECTOBE 3HAHA.

TECTOBEC NPaAKTHYHHX BEUITHHA
dKTHBHOCT Ha 4acOBHMaA;




Hasus moayna:
Tpajame moayJa:

Baok nacraBa
30 yacoBa

LINJLEBH MOJAY.JIA

UCXOIH MOAYJIA
Ilo 3aBpuieTKy MoayJa yueHHK he OuTH y
cTaiby Ja:

OBABE3HH U ITPENNOPYYEHH
CAJPIKAJH MOAYJIA

YINYTCTBO 3A
NMUAAKTUUKO-METOAHYKO
OCTBAPUBAILE MMPOTPAMA

o Ocnocobbapatbe 3a
kopnheme codTBepcKor
nakera y npouecy
BHpTYeJIn3alje;

o Ocnocobibapaime 3a
HHCTAIHPALE
OnepaTHBHOT CHCTEMA Ha
PajiHOj CTAHULM;

® BPLIK NPUIPEMY 3a HHCTATHPatbe
OMnepaTHBHOT CHCTEMa Ha PalHOj CTAHMLIH;

KOPHMCTH Nporpam/e 3a BUpPTYeIn3alujy;

® ojadupa OnepaTHBHH CHCTEM HA OCHOBY
XapaBepcke KoHpHrypaumje:

® KOPHCTH Pa3IHuHTe HHCTANALHOHE METO/1E
3a HHC'I'ﬂJalal-be onepamauor CHCTEMA:

MHHHMaNHH XapABEPCKH 3aXTEBH M
uHpopmaLHje noTpedHe 3a
HHCTaIHpabe ONepaTHBHOT CHCTEMA;
Jlesberse IMCKa HA MapTHLMjE U BHXOBO
(hopMarupae;

[Tporpamu 3a BUpPTYEH3aLH]Y;
kopuwfiewe nporpama sa
BHPTYEIH3ALH]Y;

HMHcTanaumja onepaTHBHOT CHCTEMA Ha
PaaHOj CTAHHLM;

Ha nouetky Mozyna yueHUKe YNO3HATH ¢a LH/LEBUMA H
HCXOJMMa HAacTaBe / yuer:a, NJIaHoM paaa v HauHHHMA
OLIEH:HBaLA.

Ob6anun Hacrase
Monyn ce peanusyje kpo3s cnenehe obnuke HacTape:
o BekOe (30 yacosa)

I'lo,ge.na 0/le/betba HA Ipyne

Onesbebe ce e/ Ha rpyne 1o 15 yuenuxka.

MecTo nea.rm'salmie HACTaBe
® pavuyHapcku KabuHer;

[Mpenopyke 3a peaJH3auMjy HacTaBe
e YyeHHK KOPHCTH Mporpam/e 3a BUPTYENH3aLHjy:

e VYUeHHK, CAaMOCTAJIHO, BPLIX MPUIpeMy U oaadup
OnepaTHBHOT CHCTEMA 32 HHCTANALM]Y;

e YyeHHK caMOCTAHO BPIIH HHCTANALM]Y ONepaTHBHOT
cHCcTeMa (KOPHCTHTH Pa3iniuTe HHCTANALMOHE METOE 1
pasIHUHTE ONEPATHBHE CHCTEMA; aKIEHAT GaluTH Ha
MeTOJe Koje ¢y 3a1aBane Hajsulle npodnema, Hajpehem
Opojy yueHuKa);

e biok HacTraBy peanunsoBaTti y majy !!!

OuemnBame
BpenHoBake 0CTBAPEHOCTH HCX0/1a BPILIMTH KPO3:

e npaheme 0CTBAPEHOCTH HCXOa;
* YCMEHO H3/arawe;

® TECTOBE 3HaA;

* TecTOBe NPakTHYHHX BELITHHA;
® AKTHBHOCT Ha YacoBHMA;




Pazpen: Tpehn

Hasue monyna:
Tpajatse Moayna:

MoaewaBame 1 KOHGHUIYPHCAHHE ONEPATHBHOI CHCTEMA HA PAJHOJ CTAHHIIH
52 yaca

LIUJLEBH MOAYJIA

UCXOIH MOAYJIA
I'lo 3aBpuieTKy MOaya yueHHK hie OuthH y
cTamy ja:

OBABE3HHU U NNPENOPYYEHH
CAIPKAJU MOAYJIA

YINYTCTBO 3A
JAUIAKTHYKO-METOAUYKO
OCTBAPUBAIGLE ITPOI'PAMA

e Ocnocodmbapare
Y4€HHKa 3a
npunarohasame
Cll'lepiiTHBH()l' CHCTEMA
notpedama KOpUCHHKA;

e OcnocoOsbapatbe
YY€HHKa 3a
KOH(HTYypHCathe
OTepPaTHBHOT CHCTEMa,

npunarohaea padyHap notpedama
KOPHCHHKA;

KpeHpa 1 MaHunynuue (Kpeupate,
NPEUMEHOBAKE, HCKJBYUHBALE,
YKJbYuHBae, GpHcamhe) KOPUCHHYKUM H
rPYNHHM HAJIO3MMA;

KOH(UTrypHIle 1 ynparka Gezbennowhy
cHcTeMa;

KOH(HrypHILE U YNIpaBJba 3alTHTOM
nojaTaka Ha pajHoj CTAHNLIK;

omoryhasa nesberhe nojaraxka Ha pajaHoj
CTaHHLM;

YNpaB/ba Je/beHHM MOJALHMA;

ynpaB/ba JHCKOBMMA H MOJALIAMA;
o0aB/ba HHCTANALM]Y/ AeHHCTANALH]Y
AonarHor/nocrojefier cofrreepa Ha paaHoj
CTAHMLH ;

KOH(UIYPHLLE pa3He CEPBUCE HA PALHO]
CTAHHLIH;

MHCTaIMPa M KOH(UIYpHILE HOBU XapaBep;
BpLIH WHCTANAUM]jy Henpasku (update)
yrnpaesaukux nporpama ypehaja (drivers);
noeesyje nepudepne ypehaje na pannoj
CTaHHLM,

BPLIH ONTHMH3ALM]Y H PaTH npoLece
OMNepaTHBHOT CHCTEMa;

KOPHCTH QIaTe 3a OTKPHBAILE H OTKIIAbALE
npob/ema y pany npouecopa H
nepdopmatcu arMkaTHBHOT corBepa;
KOPHCTH alaTte 3a aIMHHHCTPHPahE U
JAHjarHOCTHKY;

KOPHCTH alaTe 3a 3aKa3suBambe
NepHOHYHHX 3aaTaKa Ha OrepaTHBHOM
CHCTEMY .

BPLUH ayTOMATH3aLlHjy OCHOBHHUX 3aJaTaka
aaMHHHCTpHpatba nomohy (wen)

IlIpunarohapame onepaTHBHOT cHCTEMa
notpedamMa KOPHCHHKa;

Pan ca KOpUCHHYKHM H IPYMHU
HAI03MUMAa;

Manunynaumja ca KOPUCHHYKHM W
rPYIHHM HANO3HUMA.

Vnpaemame Oe30enHomhy cucrema;
yllOTpeGﬂ JIOKATHHUX MoJdca;
VYnpaemamwe v npuctyn gajrosumMa u
tongepuma (Kpenpatbe, ynpasbatbe
onuujama Qonnepa, npeTpaKHpae
thajnoea u (onnepa);

JlucTe 3a KOHTpOAY MpHETYNA;
KoHTpona npucrtyna Ha HUBOY CHCTeMa
JaTOTeKa;

BilacCHHUYKH OJHOCH H [paBa MPHCTYNa;
[IpoMeHa BIACHULITEA H MPUCTYITHUX
1npaea;

Jle/beHH AMPEKTOPHjYM: KpeHpame 1
ynpaebawe 3ajeHHuKHM (osiiepuma;
VYnpaesbame TMCKOBHMA;

VYnorpebda nomohHux nporpama 3a paj
ca JIMCK jeinHuLama;

HHcTanupatbe, KOHPUrypHcarmbe 1
oJpKaBame cofTeepa; HHCTATHPALE H
VK/atbatbe aniuKaTHBHOT U 1e/0Ba
CHCTEMCKOT cO(pTBEpa; HHCTAJALIH]a
co()TBEPCKHX NaKeTa;

Hucranuparme 0 KOHQHIypUCame
xapagsepa u nepudepHux ypehaja;
Hucranupamwe M MaHunyjaumja ca
ynpae/baukum nporpamuma ypehaja -
Drivers

AnartH 3a aIMHHHCTPHPALE U
JHjarHOCTHKY;
OnTHMH3ALLHjA ONEPATHBHOT CHCTEMA;

Ha MOYETKY MOOyNa YHEHHKE YMO3HATH Ca UH/BEBHMA H
HCXOaUMa HacTase / Yuera, MIaHoM paja v HauHHHMa
OUCHHBAHA.

O0anuH HacTaBe
Mouayn ce peanusyje kpo3 cneaehe obauke Hacrabe:
e BekOe (52 uaca)

[Moaena one/bemna HA TPYNeE
Onemseme ce aenu Ha rpyne 1o 10 yuennxka.

MecTo peannsaumje nacrase
* pauyHapcku KaOMHeT;

[Ipenopyke 3a peajusauujy HacTase

e Kopx npunarohasama onepariusHor cuctema norpedama
KOPHCHUKA ONTHMAIHO Ou OMNO 00jacHUTH M MPaKTUYHO
OD.pa.ElHTH NoAcLIABAHE CHCTEMCKOD BPQMCHH,
npuiarohasamwe paaHor OKpy:Kemwa (CTapT MeHH, pajaHa
noBplinHa /aeckrorn/, tackbap, Tyndap, Tpaka MeHHja,
yMpaebakke Npo30pHMa), perHoHaliHa v jesnyika
No/IellaBama, KOH(PUIypUcame M1aHa Halajama 3a yimeiy
eHeprije, NpoMeHa HMeHa pajiHoj cTaHulu, npunarohapatse
paane cTaHHle ocodama ca noceGHUM noTpedama,
KOH(UTYpHCALE aTIeTa POAHTE/LCKE KOHTPOE; KO
NPaKTHYHOT MOKA3HBAKA KOPUCTHTH Pa3IniuTe
OMEepaTHBHE CHCTEME;

e O0jacHHTH YJ0TY W NOJIENY KOPHCHUUKHX HANOTa U rpyna
34 pazIiyuTe ONepaTHBHE cUcTeMe; 00jacHUTH nojam
jeAHHCTBEHOT KOPHCHHYKOT HASHTHPHKATOPA H HEr0B
3Ha4aj:

¢ VyeHHIIMMA NPAKTHYHO NMOKA3aTH NOCTYNAK Kpeupama
KOPUCHHUKUX Hallora kopuctehn pasnuunTe onepaTHBHe
cHcTeMe;

e [IpakTHuHO NOKa3aTH MOCTYNAK NPEHMEHOBaMLA,
HCK/bYuHBaa U OpHcara KOPUCHHYKOT HANIOra; NoKazaTH




CKpHNTOBA;

® AnaTH 3a 3aKa3nBae H NepHOINYHO
o0apJbare 3a1aTaka Ha OnepaTHBHOM
cHcTeMy; Kopuiuhere CKpHNTOBa 3a
ayToMaTH3aLMjy H3BpILABaba 3a1aTaka
Ha OMEPATHBHOM CHCTEMY; CKPHITORH
MpH MOIH3abY CHCTEMA; CKPUIITOBH
NpH ralery cHeTema;

nocTynak npoMeHe JIO3HHKE, Kao H NOCTYNKe CHUMatba 1
OMopaBKa J03MHKE; KOPHCTHTH Pa3IHYHTE ONepaTHBHE
CHCTEME;

Yuenuuuma 0GjacHUTH YI0TY IPYMHOT HANOTA; NOTOM,
NPaKTHYHO NOKA3ATH MOCTYNAK KpeHpara rpynHor Hajiora,
YNpaBIbahe IPYNHUM Hano3nuMa (npeMMeHoBame 1 Gpucame
rpyna) v yrnpasjbatbe YIaHCTBOM Y FPYIH; CBE OBO MoOKasaTH
34 pasHYUTE ONEPaTHBHE CHCTEME; MOKAa3aTH NOCTYNaK
yNpaBbatba rPyMHOM MpunaaHowhy KopHCHHKa;

VueHnumma 00jacHUTH YJI0TY NOJHCa Ha PAIHOj CTAHHLM;
NPaKTHUHO MOKa3aTH KOH(UIypHCatbe MoJIKCca Ha PajiHoj
CTaHMWLIM;

VyeHHUHMa NPAKTHYHO NOKA3aTH Pajl ca alaTiMa 3a
YNpap/bake TUCKOBHMA, NapTHUHjama, Tabenama
NapTuLMja; MOKA3aTH UM KAKO [1d NPOMEHE BEJHUHHY
napTHumje no notpedu, kopuctehu yrpahene anare win
a1aTe Apyrux ﬂpOHSBijﬂ‘la;

VyeHHUHMa feTa/bHO 08jacHHTH MPHCTYN (ajroBiMa H
thonnepuma; oGjacHTH MojaM JIMCTE 3a KOHTPOTY
NPHCTYNA; MPAKTHYHO MOKa3aTH NOCTYNAK KOH(PUTYpHCaba
KOHTpOJe npHcTyna hajnoruMa u honaepuma; NpaKTHHHO
MoKa3aTH Ha4HH NPOMeHEe BJIACHULITBA W MPUCTYTHHX
npaea (ajIoBuMa U AHPEKTOPH]yMHUMA;

Vuennumma o0jacHHTH 3HaUaj KpeHparba 3ajeIHHYKHX
JIHPEKTOPHjyMa; MOTOM, NPaKTHYHO MOKa3aTH MOCTYMaK
Kpeupaiba 3ajeIHHYKOr IHPEKTOPHjyMa H KOHDHTYpHCaHhe
1103BOJTa 32 3ajeIHHYKH AMPEKTOPHjYM;

VyeHHUIHMMa yKa3aTH Ha MOTYRHOCT HHCTanaumje
COMTBEPCKUX NMAKETA HAKOH MHCTANALM]E ONEePaTHBHOT
cHCTeMa; NPaKTHYHO MOKa3aTH MocTyNak HHCTaluparma,
HaJIOrpajitbe U YKiamatbe COPTBEPCKHX nakera; Takohe,
NPaKTHYHO NMOKAa3aTH MOCTYNAK J01aBarba 1e/108a
cHcTeMckor coreepa;

VueHnuHMa 00jacHUTH YJIOTY H 3HaYaj ynpaB/baukux
nporpama ypehaja — apajeepa; NpakTHYHO NOKa3aTH
nocTynak MHETanaluje, peuHeTanaluje, Haaorpaithe
JpajBepa; NoBpaTak Ha NPEeTXOAHY Bep3Hjy apajBepa;
Yuennumma 00jacHUTH W NPaKTHYHO MOKa3aTH anare 3a
NepHOIHYHO 3aKa3HBatbe MOCI0Ba HA HHBOY OMEpaTHBHOT
cHeTeMa (HIp., NEPHOAMYHO CKEHUPALe AUCKA NMPH
NoKpeTawy cHCTeMa, Ae(parMeHTHPawbe AMCKa Kall je AMCK
"NOKOH”, NEPHOJANYHO MpPaBIbeHbe Pe3ePBHUX KOMHja
KOPHCHHMYKMX N0/IaTaKa, ...); YUeHHLUMA 00jacHUTH




MoryhHOCTH ayToMaTH3alkje 3a/1aTaka Ha onepaTHBHOM
cHcTeMy KopHiufiereM CKPUNTOBA H MOKa3aTH KaKko ce HeKH
jeanocTaBHH 3anauy (rope HaBeaEHH) MOTY
ayTOMATH30BATH HA Taj HAUMH; MOKA3aTH Kako ce nomohy
anarta 3a 3aKa3uBarbe MoC/0Ba MoACLIABA BpeMe
H3BPILABAILA CKPHIITA; IEMOHCTPHPATH HA [IPHMEPY BHILE
OrepaTHBHHX CHCTEMA.

e VYkazaTH yYeHHLHMA HA 3HA4aj ONTHMH3ALIKje ONePaTHBHOT
cHcTeM; YKa3aTH Ha coyTBEpCKe anarte KOjH ce KopHcTe 3a
npahemwe nepopMaHcH cHCTEME, MPAKTHUHO MOKa3aTH
noctynak npaherwa akTHBHOCTH Npolecopa,
HCKOPHLINEHOCTH MEMOPH]e, MOACHCTEM Xap/ IHCKa,
MPEKHH MO/JICHCTEM, BH/ICO MOJICHCTEM H Pajl OCTaINX
M0/ICHCTEMA HA PAIHO] CTAHULH; BPLIM ONTHMH3ALIH]y
HABEAEHHX NOACHCTEMA.

OuewHBame

BpennoBame 0CTBAPEHOCTH HCXOAA BPIIHTH KPO3:
e npaliere 0CTBAPEHOCTH HCXO0a:

YCMEHO H3farame;

TECTOBE 3HAhA;

TecTORe NPaKTHYHHX BellITHHA;

AKTHBHOCT Ha YyaCOBHMA;

L




Hasue moayana:
Tpajame moayna:

MoBesHBambe H YMpeKaBambe PaJHHX CTAHHLA
30 yacoBa

LIUJLEBH MOAYJIA

UCXOIH MOIYJIA
I'lo 3aBpuieTKy Moayna yueHHk hie OuthH y
cTamy ja:

OBABE3HH U MMPEMNOPYYEHH
CAIPKAJU MOAYJIA

VIYTCTBO 3A
JMIAKTHYKO-METOIHYKO
OCTBAPUBAILE [TIPOTPAMA

e OcnocoOsbaparse
yqum{a 34 NMoBe3MBaLe
JIBE WM BHLIE PaaHHX
CTAHHLA;

Hapene MpexHe ypehaje n 0bjacHH HXOB
pan;

® o0jacHu yiory TCP/IP nporokona;

HaBele W 00jacHH Ha4YHHE NMOBE3HBabA
pauyHapa y MpeiKy;

MOBEKE PajHe CTAHULEC H KOH(HIypHLie
MPEKHE NnapameTpe 3a YCnocTaBy Bese;
KOH(HrypHILIE MapaMeTpe 3a Ja/bHHCKH
MPHCTYI PaIHOj CTAHWLIH;

KOH(UrypHiLe pajHe CTaHWLE H Kpeupa
pajHy rpymy;

YCIOCTaBJ/ba H YNPaB/ba MPEAKHHM
cecHjama;

KOH(HIYPHILE U YIIPABIbA JeJbEHHM
pecypeuMa Ha MpekH;

KOPHCTH KOMaHJie /nporpame/ 3a npoBepy
MPEKHE KOHEKLH]E;

MoJecH napaMeTpe 3a paay MpeHoOM
OKpY’KekY Ha PajiHOj CTAHHLIK;

oGjacuu nauu ynkunonncama HTTP
KOMYHHKaLHje;

MHCTaNMpa W nojellasa Bed cepsep 3a paj
Y MPEIKHOM OKpYKeHyY:;

e VYpon y mpexe.Mpexuu ypehajn.
e TCP/IP (Transmission Control

Protocol/ Internet Protocol - [Tporokon
3a KOHTpoJy npeHoca/UuTepHer
NPOTOKOI) CKYI NPOTOKOMA;

e Konpurypucarme MpexHOT OKpYKeiba;
e CraHaapaH 3a NOBE3HBaLE pauyHapa y

MpeKY;

e [loBe3nBame pauyHapa y MpeKy;
e VcnocTaBbakse Bee U N0/1eliaBatbe

napameTapa KOHeKLHje;

e [IpoBepa ycrnocTaB/beHe KOHEKLHje;
e [loBe3nBate y1a/beHHX padyHapa;
e [loBe3nBame BHLIE pauyHapa y OKBHPY

paaue rpyne (workgroup):

e TepMHUHANHH NPUCTYI PAJHO] CTAHULM,
e JlesbeHu pecypeu y Mpesk ((onnepH,

LITamMnaym, CMELTajHI MPOCTOp, ...):

SMB (Server Messages Block)
NPOTOKOI;

e [Iporpamn 3a TCP/IP anMuHHCTpaLH]y;
® MpexHH cepRHCH;
e Beb ceppuc (onwTH NPpHHLKMI pana

HTTP (Hyper Text Transfer Protocol —
[TpoTokosn 3a npeHoC XHNEpTeKcTa)
NpPOTOKONA , M0jaM cecHje, 3axXTeB,
oarosop); Knujentcku codrep
(nperpaxuBauu Beda, CKPUNT je3HLN);

CepBepcku coTeep (MHCTANALUMja v
nojeluaBame Bed cepsepa)

Ha noveTky Moayna yueHHKe YNOZHATH ca IH/BEBHMA H
HCX0OHUMA HacTaBe ! yqerba, TJIaHOM pa;la H HAYMHHMA
oLeHHBabA.

Obanun HacTase

Monyn ce peanusyje kpo3 cnenehe 0dnuKe HacTape:

o BekOe (30 wacosa)

[Moaena onesberba HA rpyne
Onembewe ce aeu Ha rpyne go (10) yuenuka.

MecTo peajinsalmje HacTaBe
e pauyHapcku kaOMHer;

[Mpenopyke 3a peajH3auMjy HacTaBe

o YueHuuuma 00jacHUTH MOJIEN MPEKHE aPXHTEKTYPE KPO3
cnojese TCP/IP mozena. Ceaku cnoj noeesar ca ypehajuma
KOjH pajie Ha TOM cJI0jy H OHTHMM MPOTOKOIMMA KOjH
(DYHKUWOHHITY Y OKBHPY TOT ciioja. MHeHeTHpaTH Ha
pazymeBamy (yHKIMja crakor cioja. OBjacHUTH 3HaUa]
cTaHaapan3aluje 0 YIyTHTH YUeHHKe Ha JIoKaluje Ha
MHTEpHETY rae ce Mory Halin npeanosu cTanaapaa u
TeKcTOBH BaxehnX craHapaa;

o Jleta/bHuje 00jacHUTH Y OKBUPY HHTEPHET coja IPv4
IPv6 anpecHpamse, Kinace ajapeca, NojJMpeKaBarme ca
npoMeHLHBOM MackoM. Onpeljusarme aapece Mpexe H
eMHCHOHE aJIpece 3a JaTy ajapecy. AYTOMATCKO reHepHcatbe
IPv6 anpeca.

o OGjacuutn yyenuuuma TCP npoTtokon u weroso
(DYHKUMOHHCaE, YBECTH N0jaM COKeTa, nopTa,
knacudukaunjy noprosa. ObjacHHTH BE3y NPOTOKOA
aANJMKATHBHOT ¢lloja ca oBUM ciiojem. OdjacHuty UDP
(User Datagram Protocol — [TpoTokon KOpHCHHYKHX
JatarpaMa) npoToKoJ.

e Ha annukaTHBHOM cJ10jy MOHOBHTH/00jacHUTH QyHKUMje
DNS (Domain Name System — CHcTeM 10MEHCKUX HMeHa)
1 DHCP (Dynamic Host Configuration Protocol —
[TpoToKo. 3a AMHAMHUKO NoJlellaBate XocTa/nomalinna)




NpoToOKOJIa.

OfjacHHTH 1 HA NPUMEPHMA MOKA3aTH KAKO Ce pauyHapu
MOI'Y MOBE3HBATH Y MPEIKY;

OBjacHUTH CTAaTHYKO W IHHAMHYKO ajipecHparke;
OGjacHHTH YI0ry NoApasyMeBaHoOr MpexHor nponasa, DNS
nofellaBama;

O0jacHUTH W NPAKTHYHO MOKA3aTH MOJCLIABAKE MPEAKHNX
napamerTapa pajHe CTaHuLe;

TecTHpaTH a JIH je Be3a yCrnocTaB/beHa Kopuiuhemem
yrpaljenux nporpama (ping, tracert/traceroute); ¥Ykparko
objacHuT ICMP (Internet Control Message Protocol) u
HArJIACHTH MOBE3AaHOCT AJ1aTa 3a TECTHPabE NOBE3aHOCTH Ca
OBHM NPOTOKOJIOM;

OGjacHNTH yueHHLHMA N0jaM TePMHHAIHOT NPHCTYNa
panHoj cTaHuum. JleMoHCTpHpaTH MOoryhHOCTH yaa/beHor
MPHUCTYNA HA Pa3THYHTHM OMEPATHBHHM CHCTEMHMA.

OfjacHuTH nojam pajiHe rpyne 1 NpakTHUHO MoKasaTH
YUEHHLIMMA KAKO Ce 0/l HEKOJIMKO YMPEKEHHX pavyHapa
(hopmupa pajnHa rpyna;

Ha npumepy opmupane panHe rpyne 1eMOHCTPUPATH
MOCTYNAK AC/bEHba PECypea y MpPexkH;

O6jacuurn SMB npoTokon M NoOKasaTH NOCTynNak
uHcTanaurje Samba cepeuca. IokasaTi Ha npuMepy
nocTynak yunamemwa Linux panue ctanuue y Windows
panHy rpymy, nocTynak jlejbetba pecypea y MpekH Koja ce
cacroju o1 Windows u Linux paanux cranuua;

OGjacHUTH M NPaKTHYHO NOKA3ATH HA NPHMEPHMA paj ca
pasiMyUTHM NPOrpaMHMa 3a MpesKHY AHjarHoCTHKY (ping,
ipconfig, ip, traceroute, netstat, nslookup). Takohe nokazaru
yYeHHLIUMA H pajl ca anaTima 3a npahieme MpekHor
caoGpahaja (npr. wireshark, nmap, Network Monitor). Kpo3
HEKOJIHKO jeJIHOCTABHHX MPHUMepa 1eMOHCTPHPaTH BaKHOCT
OBAaKBHX a/1aTa y JAHjarHOCTHLH MPEKHHX npodiema.

O6jacHuT kKomyHukauujy y HTTP nporokony, nojam
HTTP cecuje. OGjacHUTH H NOBE3aTH Ca NpUMEpHMa H3 Bed
Jn3ajHa 3axTeBe KOjH ce U3 (popme MOTY yNyTHTH Bed
cepBepy M 0JroBOpe Koje KIHJeHT MOXe A00HTH 011
cepsepa.

HasecTn npernen Hajuewhnx Konoea rpelaa.
UHcTanipameM jeJHOCTABHUX 10/1aTaKa 3a Bed
nperpaxusay (LiveHTTP headers 3a Firefox) moxe ce
H3BPLIKMTH ca yueHuuma ananusa HTTP sarnaswa. (HTTP




KOMYHHKalHja ce MOKe IEMOHCTPHPATH H ,,XBaTaeM™ H
ananuzom HTTP caobpahaja kopuwhemwem anara Tuna
Wireshark)

Hucranaunja ged cepsepa ce MOMe JEMOHCTPUPATH Ha
npumepy Apache wnu nginx Bed cepsepa; Ilokazartu
NocTynaK HHCT’d.J'IﬂLlH_iC MOAYyna; IMokaszaru Ha HABEIEHHUM
npumepuma nojeiasarbe TCP nopra Ha koMe Bed cepsep
OCNyLIKYje 3aXTeBe AUPEKTOpHjyMa y Kome ce Hanase HTTP
JOKYMEHTH, TyTame 10 MojeAHHHX Moaya, Jor dajnoea;
VueHHLHMA e MOMKE M0KAa3aTH H HEKO 011 “naranujux”
pewersa THna Flask koje je mpe HamemeHO HEKOM
Pa3sBOjHOM OKPYKEHY HEro npoiyKUHOHOM @11 Hala3u
CBOjy MPHMEHY KOJ1 HIIP. MUKpOpauyHapa.

QuenHBame

Bpe}lHOBaHae OCTBAPEHOCTH HCXO0a BPUIHTH KPO3:

L I T ]

npaheibe 0CTBAPEHOCTH HCXO0a;
YCMEHO H3Jarare;

TECTOBE 3HAMA;

TECTOBE NPAKTHYHHX BELITHHA;
AKTHBHOCT Ha 4aCOBHMAZ




Hasue moayna:
Tpajame moayia:

20 yacoBa

CII]'ypHOCT H 3a1IUTHTA ONEPATHBHOI CHCTEMA Ha paﬂ“(]j CTAHHUH

LIWJLEBH MOAYJIA

HUCXOIH MOAYJIA
TTo 3aBpLIeTKY MOIyJa yueHHK he Ourn y
cTamy 1a:

OBABE3HH U TPENNOPYYEHH
CAJPKAJU MOAYJIA

YOYTCTBO 3A
JUAAKTUUKO-METOAUYKO
OCTBAPUBAILE MPOTPAMA

e QOcnocobibaBatse 3a
OJIpiKaBale CHIYPHOCTH
H 3alUTHTE onepanmunr
CHCTeMa Ha paaHoj
CTaHULIK;

o0jacHu BpCTE HaMaaa Ha ONMEPaTHBHH
CHCTeM;

o0jacHH HauMHe NpeBeHLIMje Hanala Ha
OMEPATHBHH CHCTEM]

HaBe/e PasjIMuHTE PpauyHapCKe BUPYCE;
o0jacHi HAYMH paja pauyyHaPCKUX BHpYyca;
MHCTaMpa U KOPHCTH AHTUBHPYCHH
codTeep;

HaBe/e wta ce moke (unrpuparu firewall-
om;

nozewasa firewall;

Koudurypuine cordeepckn RAID;

HHcTanupa 1 KOH(QUrypHLLEe XapaBepcKH
RAID;

Hasene MPEAHOCTH H HEQOCTATKE
kopuinhemwa RAID koHuenTa y 3amimuTH
nojaraka;

oGjacHu y10ry KBOTa ANCKA; KOH(UIrypHILe
KBOTE MCKAa KOPHCHHYKH/e Hanor/e;
npatH ynotpedy KBOTa AMCKa;

ofjacHu ylory M 3Hauaj mocTynka
SHKPHIILMje M KOMIPECH]e nojaTaka;
BPLIN EHKPHITLN]Y H KOMTPECH]Y
nojaraka;

BPLUM H300P Me/IHjyMa 3a pe3epBHO
KOMHpatbe;

HABO/IH Pa3Jiore NpaBjbeiba Pe3epBHHX
KOMuja;

aHanusupa notpede KOpHUCHHKA 3a
apXHUBUPALEM MOJaTaKa;

npeiaske Nepuol U BPCTY apXUBHpPatba
nojaTaka y cknaiy ca norpedama
KOPHCHHKA;

KpeHpa njiaH apXHBHpamwa y cknany ca

B]JCTE Haraja Ha ONnepaTHBHH CHCTEM!

3nonamepat codreep. Bpere
3M0HAMEpHOT codTBEpa;

3awrrurta pauyHapa; kopuitheme
AHTHBHPYCHOT NporpaMa
NOJIEIIABAILE BATPEHOT (3ALWTHTHOT)
suna /“firewall*/;

PenyHnaHTHH HU3 HE3aBUCHHX
nozaraka (Redundant array of
independent disks - RAID);
Xapasepcku u copreepekn RAID;

Ksote aucka; Pan ca kotama;
Enkpunumja u KoMnpecuja nojaraka;

Menujymu 3a pe3epeHO KOMUPaLE.
UyBatbe pe3epBHe KOMHje Ha Pe3epBHOj
JIOKaLMju,

H3pana pesepBHUX KOMUja;
Kongurypucamwe onumja 3a Kpenpame
pe3epBHUX Konuja.

M3pana pa3iHunTHX THIOBA PE3EPBHHX
KomHja.

Bpahawe nonaraxa.

Onopagak cHcTema;
HHpacTpyKkrypa jaBHHX Kiby4eBa;
CepTudpukalmoHn ayTOpHTETH;
[lnpposamse jaBHUM KibydeMm:
JIuruTanHu NOTAHCH;

TLS (Transport Layer Security —
3awTHTa Ha TPAHCTIOPTHOM CIIOjY)
IPOTOKOI:

AyTeHTH(HKALM]a KOPUCHHKA H
cepsepa nyrem ceprHukara;

Ha noueTky Mo/ynia y4eHHKE YIIO3HATH ca LIHIbeBHMA H
WCXOMMa HacTase / yuera, NNaHoM pajia v HauuHHMa
OLUCH:HBAHA.

Ob6anun Hacrase

Monyn ce peanusyje kpos cieaehe odnuke HacTase:
« Bewkbe (20 yacosa)

IMoaena one/beba HA rpyne
Onemserse ce nenn Ha rpyne 10 (10) yueHuka.

MecTo peannzanyje HacTase
® paudyHapcKu KaOMHET;

Ilpenopyke 3a peaJusauu i! HacTaBge

e O0ajCHUTH M MPAKTHYHO MOKA3ATH KPEUPambe Tauke
epahatba, ka0 U NocTynak onopaeka cucrema (System
restore);

e [IpakTHYHO MOKA3aTH MNOCTYNAK KOH(HIypaLHje aHTH-
BHPYCHOT MpOrpaMa H 3allTHTHOT 3@ Ha PalHoj CTaHWLIH;

e OO0jacHHTH M MPaKTHYHO MOKA3aTH MOCTYNAaK KOMIpPecH]e,
Jekomrpecije, widposara H AeLH(pOBaba nojaaTaka.

e OGjacHuTH 3Hauaj yBol)etba pellyHIaHCce Kao MeXaHH3Ma
sawrute; O0jacuuti Hajuewhe kopuwhene THnose RAID-
a; (RAIDO, RAIDI, RAIDS, RAID6, RAID10); [MpakTHuHO
NMOKA3ATH HA PA3JIHYHTHM ONEPATHEHHUM CHCTEMHMA
kpeupatse RAID BonyMeHa, CHMYJIMPaTH KBap U
JAEMOHCTPHPATH NMOCTYNAaK ONOpaBKa 01 KBapa,

e OO0jacHHTH 3HAUA] KBOTA KAO MEXAHH3MA 3ALUTHTE pecypca;
[IpakTHYHO MOKA3aTH Paj ca KBOTAMa M IEMOHCTPHPATH
YTHUA] NPHMEbEHUX KBOTA Ha KopHucHHKa; KopueTuTh
pas/iHuHTE ONEPaTHBHE CHCTEME;

e O0jacHHTH M MPAKTHYHO MOKA3aTH NOCTYNAK KPeHpamba
pe3epBHe KOTHje cHCTeMa;

e (OQjacHUTH W MPaKTHYHO MOKA3aTH NocTynak ppahatba
nojiataka 13 pesepsHe Konuje;

e OO0jacHuTH MojaM MH(PACTPYKTYpe jaBHUX KJbY4eBa, nojam




nmpeﬁa.\ia KOPHCHHKA;

BPLUH Pe3epBHO Konupawe H Bpahame
nojaraka;

JeTeKTYje npodnemMe y apXxuBHpamy
nojgaraka;

o0jacHH HAUMH BepH(HKaLIKje rojaTaKa
JHMHTAITHHM NOTINHCOM

oGjacHu nojaM ayteHtHUKaLuje cepeepa;
o0jacHu nojaM ayTeHTU(PUKALM]E KIIHjeHTa;

KJbY4a, 1MojaM cepTH(PHMKALMOHOT ayTOPHTETa;
O6jacHuTH WH(PPOBaLE JABHHM KJbYUYEM U 110jam
JAHUTUTAIHOT NOTIHCA.

e (O0jacHUTH NMojaM KOJA 33 ayTeHTH(HKALM]Y NOPYKe;
e OGjacHHTH 3Hauaj 3aLITHTE HA TPAHCTIOPTHOM CJIOjY;

o Vikazatu YUYEHHIIHMA HA HEOMXOJAHOCT NMPUMEHEe

KpuUnTorpackux MeXxaHH3ama Y CBaKOJHEBHO] HHTEPHET
KOMYHHKALHjH;

[TpakTHYHO NMOKA3aTH paj ca KbydeBHMa KopHiufierem
GnuPG codreepa;

[pakTHuHO nokasartw 3awTHTy Bed cepeepa cepTHhHKATOM
kopuctehu LetsEncrypt Gecnnaran cepeuc;

Ouew-upame
BpennoBame ocTBapeHOCTH HCXOa BPIIHTH KPO3:

npahiere 0CTBAPEHOCTH HCXO/A;
YCMCHO H3Tarame;

TECTOBE 3HaA;

TECTOBC NPaAKTHYHHX BCLITHHAL
AKTHBHOCT Ha 4acOBUMA;




Hasue moayna:
Tpajame moayia:

Baok nacraBa
18 uacora

LIWJLEBH MOAYJIA

HUCXOIH MOAYJIA
TTo 3aBpLIeTKY MOIyJa yueHHK he Ourn y
cTamy 1a:

OBABE3HH U TPENNOPYYEHH
CAJPKAJU MOAYJIA

YOYTCTBO 3A
JUAAKTUUKO-METOAUYKO
OCTBAPUBAILE MPOTPAMA

¢ OcnocobibaBatbe
YyueHHKa 3a
KOH(pHrypHucame
onepaTHBHOT CHCTEMA;

e Ocnocobibapatbe
YUEHHKA 33 MOBE3HBAE
JIBE WIW BHIIE pagIHHuX
CTAHHLA;

® Ocnocobsapatse 3a
oJpiKaBare 1 3alITHTE
ONEPATHBHOT CHCTEMA HA
palHoj CTaHWLIH;

® koH(pUrypuie 1 ynpasiba OesdenHowhy
cHcTeMa;

® KOPHMCTH aJ1aTe 3a ACTCKTOBAHKC npoﬁﬂwa
Y pajly onepaTHBHOT CHCTEMa;

® KOPHCTH allaTe 3a peliagarse npodiema y
pany onepaTHBHOI CHCTEMA,
BPLUH ONOpaBaKk onepaTHBHOr CHCTEMA!
NoBe3yje pauyHape W Ipyre MpekHe
ypehaje u kpenpa paany rpyny;
KpeHpa Ie/bEHE PeCypCe YHYTap MPEmKe:

® yrpaejba MPUCTYNOM JEJbEHHM pecypcuMma;
MHCTANMpa n KoHpurypuiue sed ceppep;

Ynorpeda NoKaHUX Nosinca;
JleTekToRame W peliaBame npodiema
BE3aHHX 3a ONAPATHBHU CHCTEM;
Onopagak cMcTeMa HAKOH XaBapHje
WM HEKOT ApYror npodiema;
[NoBe3nBaibe BHILE pauyHapa y OKBHPY
panHe rpyne W Kpeuparme Ne/beHHux
pecypea y MpemHu;

KoHgurypucame KOHTpoOJIE PUCTYa
JIe/beHHM pecypcHma;

HucTanupame onepaTHBHOT CHCTEMA
npeKko Mpexke;

Hucranaumnja  nosemaeatse ped
cepsepa;

Ha noueTky Mo/ynia y4eHHKE YIIO3HATH ca LIHIbeBHMA H
WCXOMMa HacTase / yuera, NNaHoM paaa v HauWHHUMa
OLUCH:HBAHA.

Ob6anun Hacrase

Monyn ce peanusyje kpos cienehe odnike HacTase:
« Bewkbe (18 uacosa)

[onena oe/beha HA rpyne
Onemserse ce nenu Ha rpyne 1o (10) yueHnka.

MecTo peannzanyje HacTase
® paudyHapcKu KaOMHET;

Ilpenopyke 3a peaJusauu i! HacTaBge

o YuyegHuuMma NMPHIPEMHTH TNPAKTHYHE 38/1aTKE I1E he
KOH(UrypucaTH okanHe noance; YueHuun tpeda aa npare
W aHANN3UPajy edexar KOH(UTYPHCAHUK JIOKAJTHUX MOJHCa;

e VYuenuum Tpeda na kopucte (nomohne) nporpame 3a
JeTeKLHjy npobieMa y paay onepaTHBHOT CHCTEMA H
pelaBatbe HCTHX.

o VuyeHHLH, caMOCTaIHO, Tpeba 1a H3BpLUE ONopaBak cHeTeMa
kopuihiemeM Tauke pecraypupara H pe3epBHHX KOTHja;

o YueHWLH NpakTHUHO Kpeupajy paauy rpyny. [Iposeparajy
Be3y uamel)y XocToBa; Kpeupajy lesbeHe pecypee;
KOH(UIYPHLIY KOHTPOIY NMPHCTYNA 34 JIeJbEHE pecypce
(wrramnau, donaep, ...):

e Yyenuum yunamwyjy Linux paane cranuue y Windows
paiHy rpyny; Kpeupajy Ae/berse pecypce y MpeixH Koja ce
cactoju on Windows u Linux pagnux ctanuua;

® YygHHK CaMOCTAIIHO HHCTATHPA ONEPATHEHH CHCTEM TPEKO
mpeske ( kopuetn (Windows Deployment Services, WDS)
CEpPBHC):

o Hucranauuja e cepsepa ce MOMKe 1EMOHCTPHPATH HA
npumepy Anay ped cepeep (Apache Web Server) w/nnu
Microsoft-oe ged cepsep IIS (Internet Information
Services);




e biok HacraBy peannsoBati y majy !!!

OuemHBame
BpenHoBame 0CTBAPEHOCTH MCXO1A BPLIMTH KPO3:

npahere 0CTBAPEHOCTH HCXO0/1a;
YCMEHO H3Jlararbe;

TECTOBC 3HAHA!

TECTOBE MPAKTHYHHX BELITHHAS
aKTHBHOCT Ha YacOBMMa;

. s " e

5. KOPEJJAUMHJA CA IPYTHM NPEJMETUMA, OMJHOCHO MOJYJIUMA:

OnepaTHBHH cHcTEMH, MUKPOKOHTpOJIEpH H MHKpopauyHapH, Pauynapcke mpexe, OapikaBarbe padyHapcknx cuctema, PauyHnapetso u mHdopmarika, PauyHapckn Xxapasep




MPOTPAMHPAILE

1. OCTBAPUBAIE OBPA30BHO-BACITHTHOI PAJIA — OBJIMLIH H TPAJAIGE

HACTABA
PA3PE]T - VKYIIHO
Teopujcka HacTapa Besxbe [pakTHuHa HacTaBa Hacraga y 61oky
Il 68 18 86
11 68 24 92
IV 93 30 123

2. HWJBEBH YYEIA

- Pa3sujame cnocoGHOCTH 3a NpeunsHo GopMmyucaibe npodieMa pasnuHunTe NpUpose;

- Paseujame cnocoOHOCTH 3a MOCTYMHOCT M CHCTEMaTHHYHOCT Y peliaBamy npobdaema:

- Passujame JOrHUKOr 3aK/bYYHBAILA U KPHTHUYKOT MHILIJBEHA]

- Paseujame vHHUMjaTHBE 33 (hOpMANM3ALM]Y M YONILUTABAKE PA3IMYMTHX 3a1aTaka H NOCTYNaka pelasama noMohy anropurama;
—  OfyuaBarbe YUeHUKa 32 aHAIU3Y AIrOPUTaMa U Nporpama pain OTK/Iamama (OPMaIHHX U JIOTHYKHX IPeLlaKa;

~  OcnocobbaBambe YUeHHKA 3a NUCabe CTPYKTYPHPAHKMX Nporpama;

OcnocobJbaBatbe YHeHHKa 3a caBllalaBatbe MOLYIaPHOT NPHCTYNa pellaBaky npodiema
—  OcnocobJsapatbe YUEHHKA 33 CAB/IA/1aBAEHE HANPEHUX TEXHHKA ¥ pajy ca MnoJbHMa
- Ocnoco0paBare yueHHKa 3a caBllajaBamherbe OCHOBHHX TEXHHKa y pajly ca NnokasuBauuma
- OcnocoOsbaBatbe 3a W3pajy Nporpama y KojuMa ce W3BoJle onepaliije Hajl CTPHHroBHMa
- Ocnoco0baBare 3a 1eKnapHcarme, YHOC H NPHKa3HBaibe CTPYKTypa noaaraka
- Ocnocobmaeame 3a Kpenpame, ynorpedy u uzsoheme onepaumja Haa gatotekama

- VcBajame OCHOBHHX 3Haba H3 KOHLENTa 00jeKTO OPHjEHTHCAHOT MPOrpaMHparba

- OcnocobOsapame ydeHHKA 3a MHCAH:E TPOrpaMa y KOjHMa ce BPIIH KpeHpare 0CHOBHHUX enemenata Windows annukaumje

- OcnocodJbaBatbe YUeHHKA 32 NHCAbE IPOrPaMa y KOjHMa ce KOPHCTE HajBayKHH]e KOMIIOHEeHTe W3 OHO/IMOTeKe KOMIOHEHATa
- OcnocoObaBame YUeHHKA 33 MHCatbe NporpaMa y KojuMa ce opmupajy knace Kao cloyKeHH THIOBH MoaaTaka

~  Ocnoco0/baBate yHEHHKA 32 NUCAbE anjiMKkalm1ja koje kopucte Oase rnojaraka

- Oenanaeatbe kopumhermbeM OCHOBHHX elleMeHaTa rpajuke

- Ocnocob/bapathe Y4eHHKA 3a yCBajakhe OCHOBA 32 /1a/be, CAMOCTAHO CTHLIAE 3HAA U yCaBpILABabe.



3. HWJBEBH, HCXOJH, OBABE3HH H INPENMOPYYEHH CAIAPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPHUBAILE INPOI'PAMA

Paspen: ApYTH
O OBABE3HU U INPENNOPYYEHH DEYTCTEOH X
TEMA LHH/bEBH ITo 3aBpLUETKY TeMe yueHHK fie OuTH y CAIPJKAJU 1O TEMAMA JUIJAKTUYKO-METOAUYKO
cTamwy 1a: OCTBAPHBAILE ITPOI'PAMA
Vno3Haeare ®  HaBele eTane peluaBarba 3ajaTka Anannza npobiema, eTane peluaBarba Ha nouerky Teme yueHHKe YNO3HATH
YUeHHKA ca e 00jacHH YCIOB/LEHOCT H MOBE3AHOCT 3ajarka, KOpaLu passoja nporpama. ca UH/BeM / IHJBEBHMA H HCXO0AHMA,
OCHOBHHM Kopauuma nojeIMHUX KOpaka y H3pain MHTerpucaHo pa3sBojHO OKpYKee H NJIAHOM paja " HAMHHHMA
H3paje NporpamMcKHx coreepa HEroBe KOMIOHEHTE (eAUTOp, oueH:HBAA.
peleta ®  pasyMe CMHCA0 NPOMEHLHBHUX U KoMMuaaTop, nedarep...)
Pazsujame KOHCTaHTH Jeduunumja u 3a1atax anropuTMa. O0auuM HacTaBe M Tpajaibe
cnocoGHOCTH KoL ®  [peno3Haje NPOMEHJLUBE HA OCHORY ["padmuku 3anuc anorpurama. IMpenmer ce peanusyje kpos cnenehe
YUSHHKA 32 opmynaiuje 3axTesa Knacuukaiuja aropuraMcKnx ob/iKke HacTaBe:
aNropuTaMcKo ®  cacTaBJba W TECTHPA airOpHUTME yNpaBJba4KHX CTPYKTYpa. e Jlabopatopujcke BexOe 68 uaca
pelnasame npodiema JIHHH]CKE CTPYKTYpe AJTOPUTHMH €a NPOCTOM JIMHHjCKOM
®  youaBa MecTa rpaHama v (Jopymuiie CTPYKTYPOM. Mosgena oje/bera HA rpyne
YCN0BE rpaHama ANrOPHTMH ca pasrpaHaToM Mpunikom peanusauuje BemOH
®  CacTaB/bd M TECTHPA EIEMEHTApHE CTPYKTYPOM. oJleTbebe ce IeNH Ha JIBe rpyne
AIrOPHTME pasrpaHaTe CTPYKType ANropuTMH €a LHKIHYHOM CTPYKTYPOM.
®  yOouaBa OCHOBHE €JIEMEHTE LIMKIyCca ANTOPHTaMH €& YTHEKICHHM MecTo peainsausje HacTaBe
(npunpema, Teno, KPUTEPHjyM pasrpaHaTUM W LMKITHUHAM o Jlabopatopujcke Bewde ce
H3/1acKa) CTPYKTypama peanusyjy y pauyHapckoMm KabuHeTy
Feu—— ®  u3BeJle 3aK/byuak o Opojy Tectuparme HCNPABHOCTH ajropHTama.

NoOHaB/baba M CXOHO ToMe n3adepe
THI UMKIIHYHE CTPYKTYpe: Opojauku
WJIH YCJIOBHH LIMKJYC (ca
NOCTYCIIOBOM HIIH €a TPE/LyClI0BOM)

® cacTaBJba W TECTHPa alropuTMe
MPOCTHM €A LHKJIHYHHM
CTPYKTypama

e KOMOMHYje pa3iHuUTE ANrOPUTAMCKE
CTPYKTYpe

Ipenopyke 3a peanusaunjy Hacrape:

o Kpos npBy TeMy OCBPHYTH ce Ha
OCHOBHE NPOTrpaMcKe CTPYKType ca
KOjHMa Cy Ce YUeHHLIH YIO3HAIH
TOKOM HacTaBe Y OCHOBHO] IIKO/H,
HesesaHo 3a kopuwhenn
nporpamcku jesuk. [penopyuyje ce
ynotpeba anara Flowgorithm (unan
HEKH CITHYaH) KOJUM C¢ BU3YENH3Yje
NPOrpaMcKH TOK H JellaBatba y
MEMOPH]H TOKOM H3BpILEH:A
nporpama.

* 3apeanu3almnjy OCTAINX TeMa
npenopy4yje ce nporpamcku jesuk C
W AKTYEJIHO, a YjeJHO 1 OecriaTHo
pa3BojHO okpyxere: Microsoft
Visual Studio Express.




e (Ocnocobibapame

Pa3IHKYje KIbYUHE PedH je3nka ol

Kpos temy ,,KopucHuuke ¢pyHkumnje™

e CTpyKTypa NporpaMcKor jesuka. .
y4eHHKa 3a HIeTH(PHKATOPA NMPOMEHbHBHX H e CrpykTypa nporpava. obpanuTi camo dyHKLHje ca
kopuihere KOHCTAHTH e TIpomensiBe, KOHCTAHTE (CHMGONHIKE MPEHOCOM napaMeTapamo
JleKNapaTHBHHX pasyme KOHLENT OCHOBHHX THIIOBA H BPETHOCHE) H HHXOBH BPEZIHOCTH, PaIl PAHOT yCBajarba
Hapenou. nojaraka HACHTH(HKATOPH. nojMoBa ¢yHkumje, GHKTHBHHX W
e OcnocobbaBatbe npenoskaje, eKiapuie & OCHOBHE THYORE NONATIEL. CTBAPHHX 1apavieTapa i N03uBa
Y4CHHKA 3a HHHUM]ANN3Yje MPOMEH/EHBE e Jleknapaunja u HHHUKjATH3ALM]E dyukunje. Hanpaeutn napaneny ca
KopHihere nporpama POMEHIBHBIX KOpHIINEHNM CTaHAAPIAHHX
W3BPLIHUX HapeaoH. KOpHCTH Hapende 3a YHOC W NpHKa3 e Kousensuia i ) (ynkumujama Gubnuorexe math.h
p3Mja JEAHOr Y IPYTH THI
rojiaTaka y 3a1aTom (opmary . ITporpam pealn3oBaTH Kpo3 Hacose
pasiuKyje BPCTE OnepaTopa H liHXOB e VHOCH NpHKA3 NOAATAKA. naﬁopamp‘uj‘mmx BeKOH ¥
npHOpHTET e Oneparopy jesuKa. padyyHapcKoj Y4HOHHLH.
nuie uipase kopucrehin oneparop e Ua3pasu, Hapeate, NPBEHCTBO ONIEATOPA. Be:xxbe peanuzosatu y 6J‘E()Ky on2
nonefie i apHTMETHYKe Onepatope e OnepaTopH AozeNe BpeNHOCTH (OCHOBHH yaca HezleJbHO (110 CBAKOj TpymH).
jesuka Ha nouetky cpake BewxOe
Crpyktypa KOPHCTH CTaHnapaHe GyHKLMje npy M A01ATHI ONIEPATOPH A01ere). y4eHHLIUMA J1aTH TEOpHjCKe OCHOBE
niporpamceior topmupatsy H3pasa ® APHTMETIIIKH OIEPATOPH. HEOMXO/HE 3a Pa3yMEBaLE H
jesuka e Onepartopu HHKPEMEHTHPaba H
AekpemenTupawa. [NoctdhukcHo u H3BOHEH"6 BexOe, a 3aTHM IHa
NPEQHKCHO HHKPEMEHTHPAtbE 1 KOHKPETHHM MpPHMEpPHMA, 3a1aluma
o —— H3 Oﬁ.ﬂa.CTH Ma}TemaTmce H CTPYYHHX
e Crannapane hyHKunje. npeamMera, BexOy H3BECTH Ha
pavyHapy.
. BexOy Tpeda na u3seje cpaku
e Pajy pa3BojHOM OKpyKemwY (eautop, YHEHHK CaMOCTaTHO (MM HajBHilIe
npesoaMaLL, nftﬁarep) JIEMOHCTPHPaH 71Ba yUEHKA 32 jETHIM PatyHapOM).
Kpo3 NpUMepe jeJIHOCTaBHHX Mporpama IporpaMoM je npeaBHlieHo cTHLAbE
OCHOBHHX 3Hat-a H BELITHHA 34
pasymeBare 1 CaMOCTATHO
peluasame 3aaataka nomohy
pauyHapa KopHinherem TeXHHKa
CTPYKTYHPAHOT MporpaMHparba
e OcnocobbaBatbe neHHHLIE H3Pa3 HA OCHOBY KOra ce ® VCI0BHO H3BpLUIABAE KOJA KopHeTHTH ¢Ba A0OCTYNMHA HacTaBHA
YUCHHKA 32 onpeljyje TOK W3BpLIaBaba aNropuT™Ma | ®  Pelaunjcku onepaTopH H U3pasu CpeacTBa.
KopHinhewe Hapendu W nporpama e JloruukH onepaTopu U U3pasu KopHCTHTH MynTHMEAH]aNHe
rpaHama. npenosHa notpedy ysoljera rpaHara | ®  [IpHOPUTET NOTHYKHX M PElaLjcKuX npe3eHTaumje.
y aaropuTam H nporpam orneparopa y 0OHOCY Ha ocTajne Vnyhusatn yueHHKe Ja KopucTe
Pasrpanare KOPHCTH Hapea0y OCHOBHE CeleKuuje oneparope HHTEPHET.
nporpamMcke KOPHCTH Hapendy BULLIECTpyKe e Hapenbe rpaHatba [pumerHBaTH paj y naposuma 1
CTPYKTYpe cenexuuje e [F - ELSE napenta paay MamkuM rpynama.
KoMOMHYje Hapende rpaHarmba y e Kackanua crpykrypa IF- ELSE napenou MoTHBHCATH Y4EHHKe J1a pajie
CTPYKTYpE €a JIB€ U BHLLIE rpaHa e Buwectpyko rpaname kopuuihiemem CcaMoCTanHe paaoBe.
NHIIE KOAOBE Y KOjUMa KOMOHHYje napende SWITCH
Hape0e OCHOBHOT H BHLLECTPYKOT e Kpeunpaibe anropuT™a 1 KoaoBa ca

rpaHara

OCHOBHOM pa3rpaHaToM CTPYKTYPOM.




e Kpeupatbe anropuT™a H K0J0Ba ca
pasnuuHTUM (hopmama yribexiabama
Hapeadu rpaHarsa
e OcnocobbaBame npenosxa notpedy v Opoj noHasbaa | ®© OCHOBHHM LIMKITYCH. Ouemwnpame
y4eHHKa 3a MojeIHUX CEKBEHLIH Y anropuTamy u e Peanusaumja Gpojadukor UMKIyca BpenHosate ocTBapeHOCTH HeXola
rkopuihemwe napeadu nporpamy kopuihemwem napende FOR. BPLUIUTH KPO3:
LMKy Ca. objacHn paznuky Himel)y OCHOBHHX e Peanusaumja ycIoBHHX LHKIyca 1. npaheme ocTBapeHOCTH
HapenOH 3a popMuUpare NPOrpaMcKHX kopuwhemwem napende WHILE (uuknyc Hexona
LMKITyCa ca npe/ycaoBoM) 2. TecToBe 3Hama
KOPHCTH Hapende 3a GpopMuparhe e Peanusauuja ycl0BHHX LHKIyCA 3. AaKTHBHOCT Ha uacy
Opojaukix uMKIyCa kopuuhewem napende DO-WHILE 4.  BelUTHHY CAMOCTANHOT
KOpPHCTH Hapeade 3a opmuparbe (UMKITYC Ca NOCTYCIOBOM). MHcamwa Koja nporpaMa
[} TR— YCIIOBHHX LIMKIyca ca npeayciosoM H | @ [lpeBpemenu W3nasak W3 3 LUMKIyca
LIMKJTYCa ¢a MoCTyCJI0BOM (napenba break).
HCT:];D:T";;? KOPCTHTH Hapea0y 3a npeBpeMeHH e [Ipeckakame P{apeﬂﬁn YHYTap UMKiIyca
M31a3aK M3 LUKIyCca (Hapenda continue).
KOpHCTH Hapealy 3a npeckakame ® VYrmexnapare neTbH
Hapen0H YHyTap LHKIyca e Pewasatbe npobiema y3 KoMOMHOBaHY
KpeHpa W KOJHpa AujarpaM Toka ca npuMeny HapeOH rpaHama u Hapeaou
PasIHYHTUM YTH:EK1aBabuMa NoHaB/batba
UHKJTHYHHX CTPYKTYpa
Kpeupa H KOAHpa Anjarpam Toka
KOMOMHYjyhH LMKIMYHE W pasrpaHaTe
CTpYKTYpe
¢ QCHOC(}GMBZ]H;G pasyme nojam JeKoMMo3nLHje e CMmucao 1 ocobHHe (PyHKUH]ja QxeupiH 6poi 4acoBa 10 TeMAMA
Y4CHHKA 3 o o Anaroputmu (10 uacosa)
npodnema e [lporoTun dyHkuMje H nehuHUCaLE . .
Moiy ';anHHHHP%CTyMn pasyme fojam H CMHCao NoBpaTHe Tena (yHKUHje ¢ I(;pr:'r]ypa IpOTpAMEROr Je3uKa (6
. ?Jinzciﬁiiasflfb: o BPEAHOCTH 1 NIapaMeTapa q{) IHKL!Hje * l'[oauafm.c (byniimje . P?];(r)p:HaTe Nporpamcke CTpyKType
° nHILe jeHOCTaBHE (PyHKLMje Koje e [Ipenaja napameTtapa no BpeaHOCTH ?
YHCHHKA 33 RpEHparbe Jy CcKe ‘ id nosparth e Kpeuparme H N03MBaLe je/IHOCTABHUX 184acosa)
JeNHOCTaBHUX SMH]y SXRIRpHRY RUH VO patiy poipar ] G o LluKAHYHE nporpaMcke CTPYKTYpe
Kopuchuuke SO — BPEIHOCT ¥3 MPEHOC napamatrapa no ¢yHKu’HJa, I103HﬁaTHx W3 o J']aCTH' (18 uacoa)
dynkumje (ynKima ca BpeaHOCTH . matemarike (00MM M NMOBPIIMHA 331aTe Kophcrmae yHumje (10)
pasnuKyje npoToTHN, Ae(HHULIH]Y H (hurype, noBpiMHa M 3anpemuHa Tena),
fpetocom nosus (pyHKUHje (uske (Op3uHa KpeTama Tena) u JenHONHMERIROHATHY HES (6
:;gzrzz:sa no KOPHCTH (DyHKLIMje ¥ mporpaMuma 3a eNIeKTPOTeXHHUKe (eKBUBaJeHTHA Hacosa)

peluaBatbe jeAHOCTABHUX NpodieMa 13
MaTeMaTHKe, OCHOBA e/IeKTPOTEXHHKE
H (pH3HKe

OTIOPHOCT...)




* 3?6'1“0:'?5;51:::; e JeduHHIIE HH30BHW THI W IEKIapuile | ® Iledmu?ﬂluja H I[_ekﬂapalmja HH3a.
: HH30BHE NPOMEHJbHBE e Huuumjanusauuja Huza.
JEAHOLNMCHIHOHANHA | o paszyme Be3y u3mehy mHaeKca Hu3a u o [lpuctyname enemenTHMa HHU3a.
Jeanoaumens M HH3OBHMA. eJIeMEHTa HH3a e JliHeapHO (CeKBEHLHjaNHO)
HOHAJTHH HH3 ® KOPHCTH TEXHHKY JIHHEAPHOT NPEeTPAKHBAIBLE HI3A.
npeTpakHBaba HH3a e Onpehupame MHHHMATHOT H
® [HLIE Nporpam 3a oapehupatbe MAKCHMAIHOT €IEMEHTA.
MakcHMyMa 4 MHHHMYMa HH3a
Paspen: Tpehn
LA OBABE3HH U MNIPENNOPYYEHH VURIE LIS
TEMA LHHWJbEBH Io 3aBpiieTKy TeMe yueHHK he OutH y CAJIPKAJU MO TEMAMA JUIJAKTUYKO-METOAUYKO
cTamwy 1a: OCTBAPHBAIGE MMPOI'PAMA
¢ OcnocodsbaBatbe 3a ® KOPHCTH TeXHHKE JIHHeapHe H o JluneapHo H OuHapHO npeTpakHBae | Ha noverky Teme yueHHke Yno3HaTH ca
M3pajy nporpamay OMHapHe npeTpare Hu3a BEKTOpa UH/BeM/IH/BEBHMA H HCX0HMA, IVIAHOM
KOjUMa IPHMErbYjY ® KOPHCTH pas/iHuHMTe alropuT™Me o CoprHpatbe BeKTOpa paja u HAYHHHMA OleHHBAKbA.
HarpejHe TEXHHUKe 3a COpPTHpaba HH30Ba o Tlomepatbe elleMeHaTa BEKTOPA Y JIEBO
paj ca BeKTopHMa ® TIpUMeEsYje TeXHHKe 10/1aBarba H Wy JlecHo. Obunun HacTaBe W Tpajatbe
Jeanoaumen e OcnocobsbaBarbe n3dalMBara eJleMeHaTa W3 BeKTopa e [luKIHYHO NoMepatbse eneMeHara Ipeamer ce peanusyje kpos cienehe obinke
3HOHAJIHA U yueHHKa 3a paj ca * TIHIIE Iporpame 3a yHoc, hopMupare BEKTOpa HacTaBe:
JABOAHMEH3H MaTpuuama H MPHKa3 ABOAHMEH3HOHATHOT HH3a o Caxumarse W npownpusame sektopa | e Jladoparopujcke sexde 68 uacosa
OHAJIHA ® [HILE NPOrpamMe 3a MpeTpakuBame e Jlexnapaumnja v HHHUHjaaH3aUM]a e Hacrapa y 0noky 24 vaca
no/sa BHIIEIHUMEHIHOHATHHX HH30Ba BHLICAHMEH3IHOHATHOT HH3a
® KOPHCTH MHIEKCE 3a MPHCTY o dopmupame MaTpHLE, YHOC H Moaena ofeberba HA rpyine
nojeaAHHHM 001acTHMa MaTpULE NpHKa3 eJ1EMEHaTa MaTpuLe IMpunukom peanusaumje BexOH ole/bebE Ce
o JlujaroHane matpuie nenu Ha rpyne 1o 10 yuenuka. BexOe
o Tlponacuu Kpo3 MaTpHlLly 110 BpcTaMa | peainsosaTi y 610Ky 0/ 2 yaca Hejle/bHO (110
W M0 KOJIOHaMa CBaKOj rpynu).
e OcnocobsbaBarbe ® oDjacHH TeXHHKe paja ca ¢ JledmHuunja nokasusaya MecTo peannsaunje HacTaBe
YueHHKa 3a pana ca nokasueauuma o HMuuuujanusaumja nokasHpaua e [lporpaM peanu3oBaTH KpO3 Hacose
NoKa3HBaYHMa ® NpUMelbYje TeXHUKe paja ca e AJpecHa apUTMETHKA N1adopaTOPHjCKNX BeKOH Y padyHapcKoj
NoKazHeauuma e [losba v nokaznBaum YUYHOHHLIH,
Mokasusay ® pasyme pasiauky usmely cratuuke u e JluHamuuKa ajloKalHja U peanokaunja | ¢ Bok HacTaBa ce peanusyje y pauyHapcKoj
H JMHAMHYKE JeKJIapalmje nojba MEMOPH]CKOT MPOCTOpa. J1afopaTopHju WK BaH ILIKOJIE ¥ capajiibi ca
® KOPHCTH (pyHKLMj€ 33 IMHAMHYKY COLIMja/IHUM MapTHepHUMa
AIOKALMjy U pealoKalHjy MeMopuje
(malloc, calloc 1 realloc)




e OcnocoOsbaBame

y4eHHKa 3a Kpenpatbe
KOPHCHHYKHX
(yHKuHja ca
MPEHOCOM
napamerapa rno
BPEJHOCTH M MO

pasyme W KOPHCTH NpeHoc
napaMerapa no BpeaIHOCTH H Mo
pedpenun

pasyme yJory nokasupaua y 604HUM
ethexTimMa

KOPHCTH HM3 Kao napamerap
(dyHKUHje

Ilpenaja napamerapa no BpeHOCTH
Ilpenaja mapamerapa no pedepeHun
.ICJ‘IIID- H JBOJHMECH3HOHATHH HH30BH
H (QyHKLHje

DyHkumnje koje Bpahajy nokazupaue

Ipenopyke 3a peajinsaunjy Hacrase:
® 3a peanusauujy HACTABHOT Mporpama

npenopyuyje ce mporpamMcku jesuk L u
OecrnatHo pa3BojHO okpykerse Microsoft
Visual Studio Express Edition.

o Tlokasusaue 0OpanHTH Kao edukacan
MexaHH3aM 3a oGpajy HH30Ba, AMHAMHYKO

Dynkumje .
pedepenin KOPHCTH MaTpHILy Kao napamerap (opmupatse objekara H HUXOBY oDpany.
(yHKUH]e o Crpykrype o0paanTti Kao po0ap asar 3a
Kpeupa (yHKLIHje NpH HeMy pazyme H npe/cTaB/bakbe ancTpakTHUX objekara. Kpos
KOPHCTH MPEHOC napaMerapa no 3a7aTKe ca CTPYKTypama yBex0asaTi n
BPEIHOCTH U 10 pedepeHLin TeXHHKe paja ca GpyHKUHjama 1
MOKa3HBAuYHMa.
OcnocodibaBate 3a youu pasinuky uimel)y Huza u ctpudra | e Jlekiapaiuja H HHHLIHjAH3aLK]a ® [J1aBHM KCXOJL OBOT [IPEMETA j€ 1a YUeHHK
u3pazy nporpama y npUMerbyje TeXHHKe paja ca CTpHHTA Oyne y cTamy J1a U3BPLIN I€KOMIO3HIM]Y
KOjHMa H3BOj1E BEKTOPOM MPH MaHHITYJIALMjH e YVHOC H HCIIHC CTPHHTA npodnema y (GpyHKUHOHAIHE LEIHHE H
onepaumje Haj CTPHHIOM o OcHoBHe (pyHKUMje 3a paa ca peanusyje nporpam y KOMe ce aklnje
CTPHHIOBHUMA npuMetbyje GpyHkuuje u3 Gubanorexa 3HAKOBHMA M CTPHHIOBUMa H3BpLUABA]Y MO3HBabeM oarosapajyhe
OcnocodbaBarse 3a ctype.h u string.h o CTPHHTOBH M MOKA3HBAYH hynkumje.
Crpunrosn u3sohere onepauja MHIIE NPOrpame 3a YHOC, o CTpHHTOBH H (yHKLHje
" HaJ TEKCTYaTHNM (hopMupaibe, H3IMEHY H NMpHKa3 e Jleunumja v noaena gaToTexa INpenopyke 3a peanuzauujy 0J0K HacTaBe:
TeRCTYAIHE natoTekama CTpPHHIa o Unrame H YIUC ¥ TEKCTYalIHy o OcMHCIUTH HH3 3a/1aTaKa Kako Ou ce kpo3
naToTeke pasyme WTa cy JATOTEKe H H4eMy JaTOTEKY peluaparbe pasiHuHTHX NpolnemMa yTBpAHIO
clyKe o Hedopmarupann ynas usnas H 3a0KpY#U0 obpaleHo rpannso.
Kpeupa rnporpame 3a MaHunyaaiujy o dopmarupanu ynas unas o OcMHCINTH 3a]1aTKe KPO3 Koje Ou ce
TEKCTYa/IHUM JlaTOTeKamMa JeMOHCTPHpao pai ca bitwise oneparopuma
OcnocodibaBatse 3a opraHusyje rnojatke y CTpykrype o JledmHuumMja CTPYKTYPHOT THIIA OuemnBamme
paji ca CTPYKTYPHHUM neduHMIIe CTPYKTYPHH THN NofaTaka | e Jleknapauwja v HHHUHMjanH3alHja BpenHoBame 0cTBAPEHOCTH HCXO/1A BPIINTH
nojiaunMa e XpeHpa CTPYKTYDPY H CTPYKTYPHE IPOMEHJbUBE Kpo3:
Ocnocob/baBatse OpaBHJIHO IPHCTYIA e [lpuctyn noJeuma cTpykType 4. Tlpahemwe ocTBapeHOCTH HCXO/1a
YUEHUKA 32 UHTaE H 0JEMMA CTPYKTYDE mOMOhy e Husosu cTpyKTYpa . 5. Tecrope 3Hama
YIUC noaaTaka y o CTpyKTYype H QyHKLHje 6. BewTHHy camocTanHor nucama Koaa
CrpykType OHHApHY JaTOTEKY omepaTopa . MIM e bBuHapHe patoTeke nporpama
u Ounapne omeparopa — o DyHKUME 32 YIHC U YNTAILE
naToTeKe KOPHCTH HM30BE CTPYKTYpa

pasnukyje OMHAPHY OX TEKCT
natoTeke

KOPHCTH (yHKLM]E 3@ YIIHC W YHTaIbe
nojaraka y GMHapHy natoTeky
KOpPHCTH (pYHKLM]jE 3a
NO3HLHOHHpatbe YHYTap OHHapHe

nojaraka u3 OHHapHe JaroTexe
DYHKUH]E 38 NO3HLUHOHUPaAE YHYTap
JlaroTexe

OxBHpHu Gpoj yacoBa no TemaMa
Bewxoe:

® Je/HOIMMEH3UOHAIHA H
BHILIEAMMEH3HOHANHA noJka (14 vacosa)

e [lokasnpauu (8 vaca)

o dyuxuuje (16 yacosa)




naroTexe
® H3BOJH OMepalHje NpeTpainBamba
OunapHe natoTeke
®  Kpeupa nporpame 3a MaHHIyJIaLKjy
OMHapHMM JaTOTeKaMa

o CTpuHrOBH W TekcTyanHe natoteke (16
yacogsa)
e Crpykrype v OuHapHe aatortexke (16 yacosa)

Hacraga y Gioky:

e JelHONMMEH3HOHANHA H
BUILIEAMMEH3HOHAIHA Nosba (4 yaca)
IMokasusauu (4 yaca)

OyukuMje (4 yaca)

CTPHUHIOBH M TEKCTyanHe aatoteke (4 vaca)
Crpykrype u Gunapue narorteke (4 uaca)
OneparopH 3a paj ca 6uToBuma (4 uaca)

LI I

Paspen: YETBPTH
HCXOIH ¥NYTCTBO 3A
TEMA LH/LEBY To saspueTky Teme yueHik he Guri y Oséﬁpw;jﬁ;?g?g;ﬁ&" JMAAKTHYKO-METOAMYKO
cTamy Ja: OCTBAPHUBAILE INPOI'PAMA
e Ocnocod/baBame e (opmupa npojexar e Hspana npojexra Ha nouerky Teme Y4eHHKe YMO3HATH ca
y4eHHKa 3a U3pay ® Kpeupa aniHkalmjy y3 npuMeHy e dopma UH/beM/UH/bEBHMA H HCXOAHMA, IUIAHOM paja
npojexara ca CTaHAApHHX KOMMOHEHTH 13 ¢ CgojcTBa H HAYHHHMA OLEHLHBAA.
rpadHuKiM OndAHOTEKE KOMMOHEHTH o Mertone
KOPHCHHYKHM e (opmupa 1 NO3MLHOHUPA KOMIIOHEHTE ® 3ajenHHuKa CBOjCTBA H METOMIE Obanun HacTase U Tpajame
HHTepdejcKoM ® [0/elaBa BEAHYHHY H H3TNeN KOMMOHEHTH Ilpenmer ce peanusyje kpo3 cneaehe obnuke
KOMIOHEHTH o Jlorahaju HACTaBe:
® KOPHCTH CBOjCTBA W MeToJe KoMnoHeHTH | o Jlorahaju Muiwa e Jlabopatopujcke BexkOe 93 uacosa
IMpadpuukn ® youaBa 3aje/lHHYKa CBOjcTBA o Jloraljaj Tacrarype e Hacraga y Onoky 30 uacosa
KOPHCHHYK KOMIOHEHTH o Jlabena
H ® pasyme cMHCao nporpamupatba pojenor | e Jlyrme IMoaena one/bemba Ha rpyne
uurepdeje norahajuma e Cnuka e [Ipunukom peanusanmje BeKOH o/ie/berhe ce
® youaBa 3aje/JHHYKe H crieun(uuHe o  OKBHp 3a TEKCT J€/IN Ha TP rpyne
noraljaje KOMIIOHEHTH e Tlanen
e nporpamupa norahaje Muwa e  OKBHp 3a rpymy Meero peannzanmje HacTase
e nporpamupa gorahaje Tacratype o OxsHp 3a NOTBpAY e Jlaboparopujcke Bexbe ce peanusyjy y
® [pHMembYje IHHAMHYKO Kpenpare e ['pyna paauo ayrmanu pauyHapcKOM KaOHHeTy.
KOMIOHEHTH o Kommnonenta ListBox e bnok nHactaBa ce peanusyje v pauyHapcKoj
o KomOHHOBAaHH OKBHP 3a TEKCT ca nabopaTopHjH WK BaH LIKOJIE Y capalibH ca

auctoM(ComboBox)

couujammm MapTHEpHMa




e Komnownenta Timer
® JIMHAMHYKO KpeHpame KOMIOHEHTH
e Menu
o Paymename e eduHHIIE NojaM Kiace e Kuaca
O?O?Wx koHuenara | o pasyme oJHOC Knace W ojekTa e OOjekar
ObJekTHO ® pa3zyme objekaT M KAKO Ce OH ynucyje y e CacraBHHU eJIEMEHTH Kilace
OpujeHTHCaHor MEMOPH)Y o Enxancynaumuja
. 2)?:?1:}21%};5:;:?&3 s ® paszyme pa3nuky uimehy odjexra knace u | o Hacnehusamwe
) } CTPYKTYPHOT THMNA NMoJaTka e [lonumopduzam
13pally rporpama y e nedunHIIe NOjMOBE 00jeKTHO
KOjHMa ce KopHcTe : .
Knace OPHJCHTHCAHOT MpOrpaMHparba: e Paznnka usmely knace u CTpykType
eHKancynalmja, HacnelHBambe 1 o [lonpasyMeBaHu KOHCTPYKTOP
NOTHMOP(H3AM Y KOHLIENTY ® KOHCTPYKTOp ca napameTpHma
Hacnehusarba e KoHcTpyKTOp KOnuje
OCHOBHH e [KUubyuHa peu self
KOHLENTH ® pazyMme yJIOry KOHCTPYKTOpa U Kpeupa e Exkancynaudja nojaraka
o0jeKkTHO KOHCTPYKTOp ca u Oe3 napamerapa e Cer meTone
OpHjeHTHCAH e Ter Metone
or jesuka ® pasyMme CMHCA0 eHKancylauuje nojaraka | ® 'enepanusaunja cet 1 reT MeTona
(Knace) ® pasymMe CMHCAo KJbyuHe peun self Kopuhemem H3BeeHUX aTPpHOYTA
® edMHHIIE CTATHYKE H HHCTAHLIHE (Property Decorator)
MeTojIe Klace ® Merone
® [iUE H TECTHPA NPOrpame y KojHMa ce ¢ llpeknanaie METOZA Y KNACH
JNeMOHCTpUpa NMPHMEHA Kiace o [lojam napuujante kiace
® [pUMeElbYjy OpraHuzaLujy Kiacay * Monynn

Moyne

IMpenopyke 3a peaan3aunjy HacTagse:

[lporpam no3BosbaBa M300p NPOrpamMcKOr
jesuka. [lpenopyka je ma ce 3a peanusaumjy
nporpaMa  KOPHCTH  MPOTPAMCKH  jE3HK
Python. TTporpaM peanu3oBaTH Kpo3 yacose
nabopaTopHjckMX BexOM y  pauyHapckoj
yunonuun. Ha BexOama o/esbere NoaennTH
y Tpu rpyne. BexOe peannzosarn y Onoky
0/1 3 4aca HeJlesbHO (110 CBaKOj rpynu).

Ha nouetky cBake BewOe y4deHHIMMA JaTH
TEOpHjcKe OCHOBE HEOMXOIHE 3a pa3yMeBatbe
H u3sohemwe Bewde.

AKIeHar je Ha OCHOBHMM KOHLENTHMA
00jeKTHO OpPjeHTHCAHOT NPOrPaMHpaLa.
[Tpumepu Mopajy OMTH jacHH M 1ITO KpahH
Kako Ou YUEHHK MOTao 1a UX LWTO Jakwe
caBnana.

Kpeuparh jesHOCTaBHE aruiHKaluje Koje
nonatke 3a obpany ysumajy u3 Oaze
nojarTaka, a M3JIazHe NnoJaTKe nope npukasa
Ha (opMu ynucyjy y 0asy v rpadmyku
NpUKasyjy

l'IQenomlce 3a QBﬂ.‘[II:iaI!]»Ii! 0J10K HACTaBe:

OCMHCITHTH NPOjeKTHH 3aJaTak H3paie
JecKTON anukautje 3a npahermwe paga
MHKpopauyHacpckor cuctema. I1pn Tome
kopucTuTH WwTo Behn Gpoj enemenara
00jeKTHO OpHjeHTHCAHOT NporpamMHpama
Kako Ou ce Kpo3 pellaBatbe NpakTHYHOT
npobaemMa yTBPIKIIO U 3a0KPYKHI0
obpaljeHo rpaauso.




e OcnocodbaBatse pasyme cMucao HacneljiBama Kkinaca e Jledunnumja nssenene knace e [lpu peanusaumju npojekTa HHCHCTHPATH Ha
y4eHHKa 3a ynorpedy (hopMHpa KOHCTPYKTOpPE H3BEIEHHX * Vnorpeda uraHoBa H3BeAEHE Kiace THMCKOM pajy yYeHHKa.
H3BEICHE Kiace Krnaca o KOHCTPYKTOPH H3BEICHHX Kiaca
NHLIE W TECTHPA TIPOrpaMe Y Kojuma ce e Komnosnuuja knace OuemnBaie
KOPHCTH HacnehnBame ® AncTpakTHa Knaca BpennoBaie 0CTBAPEHOCTH HEX0IA BPIIMTH
H3Benene MHLLE W TECTHPA NIPOrpaMe Y Kojuma ce ® 3ajelHHUKH WIAHOBH Kilace Kpo3:
Knace KOPHCTH nosiuMopduzam o Hurepdejcn u Hacnehuparbe e [Ipahewe ocTBapeHOCTH HCXOMa
pasyme ynoTpedy ancTpakTHHX Kjiaca HHTepdejca e TecroBe 3Hawa
IMHLIE W TECTHPA nporpame y I{()j HMa Ce L] BGI.IJTHH)’ CAMOCTANHOT MHCAHA K014
KOPHCTE ancTpakTHH THNOBH NojaTaka nporpama
pasyme ynotpedy unrepiejca
OxBupHH 6poj yacoBa No TemMama
e VYcBajatbe OCHOBHHX pasiuKyje KOHEKLIHOHH H ®  KoHeKUHOHH H OeCKOHEKLIHOHH J'Iaﬁo_pa'ropujcnce BewGe: .
o ['paduuku kopucHuukn uutepdejc (30
NpHMeHa KOHTpOa 1 GeCKOHEKLIMOHH PEKUM NMPHCTYNA npuctyn Gasu noaaraka-nopehetwe wacosa)
00jeKTHO nojauuma y 6asu ®  KOHEKUMOHH CTPUHT . .
- _ . - e OCHOBHH KOHLENTH 00jeKTHO OPHjeHTHCAHOT
OpHjeHTHCaHOT (opMHpa KOHEKLIMOHN H KOMaHIHH o VYuyuTtapame nojaraka us dase o,k 18 )
nporpamipasa y oljekar 3a KOMyHHKaUUjy ca Gazom o VYnucHBame nojaraka y oasy jesuxa, knace (18 4acosa)
pamy ca Gazama nosuea SQL ynuTe Kao TeKCT WIK Kao ® Askypupame nojarakay 0asu * MHssencue .Knace(9 acosa)
~ o base nonaraka (18 vacosa)
Base nojaraxa stored procedure u3 base e Bpucame nonaraka us 6ase e Tpaduxa (18 uacosa)
) KOPHCTH KOHTPOJIE 3a MPHKa3 noaaraxka ¢ Kopuwhemwe KOHTpOsIA 3a NpHKa3 P
HORRTARS npuxsahenux u3 Hase nojaraka:
nnauupa u u3pahyje unrepdeje 3a o [lpaememe uuTepdejca annukaumje 3a
KOMYHHKaLHjy ca a3om noBe3uBatbe H pajl Hajl 0asoM
BPLUH YHTAHE H AHATH3Y NPOUHTAHHX nojaraka
nojaraka u3 dase
BPLIH YTIHC, @XKypypatbe H OpHcatbe
nojaraka y 6aiu
e VYnosnapame KOpHCTH rpaduukn ofjexar 3a uprarbe e Knaca 3a pan ca rpadukom
OCHOBHHX eJleMeHaTa pasIMYHTHX 00NIHKa o Jlujanor 3a u3bop Goje Hacraga y Gioky:
rpauke KOpHCTH aujanore 3a u3bop 6oje u onta | @ Jlujanor 3a u3bop douta e  budnuortexa kommonenata (6 yacopa)
KOPHCTH rpa(uuki objexar 3a upTame e llprame nuHuje e OCHOBHH KOHLENTH 00jeKTHO OPHjeHTHCAHOT
MaTeMaTHUKUX (yHKLH]a e llprame npaBoyraoHuka jesnka, kaace (6 uacosa)
KOPHCTH MOBE3HBAE HHCTPYMeHaTa e llprame kBaapara e lspenene knace(6 yacosa)
NPeKo cTanaapaHux maruerpana (RS- e llprawe kpyra e base nonaraka (6 uacopa)
I'paduxa 232, USB, GPIB nau LAN) Ha pauyHap o llprawe enunce e ['paduka (6 yacoea)
H yIpaB/ba MHCTPYMEHTHMA e llprame nykosa
MPOTPaMcKHM TTyTeM e llprame cTpunra (Ganepa)
BpLIKM 0Opasy pesyntara Meperma e llprame matemaTnuknx dyHKUH]a
pasyme MpexHe aniHKaluje e [loBesuBaibe H ynpas/baie
HHCTPYMEHTHMA
e [lucame MpeXKHHX anJaHKalHrja

KOPEJIAUMJA CA IPYTHM NPEIMETHMA: Pauynapcteo i HHpopMaTika, MHKpOKOHTpoONepH U MHKpopauyHaph, Matemarika, ®uszuka, OcHose enekTpoTexHuke, PauyHapcka
noruka, Codpreepeku anati




MHKPOKOHTPOJIEPH H MUKPOPAUYYHAPH

1. OCTBAPHBAILE OBPA30OBHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

HACTABA
PA3PE]] IMPAKCA VKYITHO
Teop#jcka HacTapa Bexoe IMpakTnuHa HacTaBa Hacrapa y 6noky
111 34 68 30 132
A% 62 62 30 154

2. HWJBEBH YYEIA

- Ocnocobbapatke yHeHHKa 3a pajl ca MUKPOKOHTpOJIepHMa.
- OcnocobbaBate yueHHKa 1a CAMOCTATHO HHCTANHPA, MOKPEHe H KOPHCTH MHKPOKOHTpOJEp

- Ocnocobsapaibe YUeHHKA Ia MPUMEIYje MHKPOKOHTPOJNEP ¥ yNpaebaty ypehajuma u npouecuma

- OcnocodbaBaibe YHeHHKa [a TOBe3Yje CHCTeM ca nepHpepHjoM

- Ocnocobmapaike yueHHKA 1a KOH(HTYpHIIE/MporpamMupa jeIHOoCTaBaH CHCTEM €a MUKPOKOHTPOJIEPOM

- OcnocodbaBatbe YHeHHKA 12 MOJIEyje jeIHOCTaBaH CHCTEM ¢a MHKPOKOHTPOJIEpOM

- Ocnocobsagatke YHeHHKA a KOH(UrypHiue/mporpamMupa jeIHOCTaBaH CHCTEM ¢ MHKPOPadyHapoM

- OcnocoGbaBate yHeHNKa J1a MOJIENTyje je/IHOCTaBaH CHCTEM €A MHKPOpayyHapom




3. HWJBEBH, HCXOJH, OBABE3HH H INPENMOPYYEHH CAIAPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPHUBAILE INPOI'PAMA

Tpehu paspen

UCXO0IH YIOYTCTBO 3A
TEMA LHH/bEBH [lo 3aBpuieTky TemMe yueHHK hie OuTH y cTamy OB?:IBA?PI;EIAﬂ“ﬂl;[E[l;I .?E;ZEHA" JUIAKTHYKO-METOAUYKO
Ja: OCTBAPHBAIBE ITPOI'PAMA

¢ OcnocobibaBare o neHHHILE N0jaM MUKPOKOHTpOJIEpa; o VYBox ( aHaorTHja YoBeK — Ha noverky yueHHKe yo3HATH ca LHEBHUMA H
Yu€HHKa 3a e HaBele Noaeny MHKPOKOHTpOJepa: MHUKPOKOHTpONIEP) HCXOAMMa HacTaBe / yuersa, MIaHoM paja
Npeno3HaBame ¢ neduHHILE NOjam XapaBepa W codTBepa; o IlojamM MHKpOKOHTpOJEpa HAYHHUMA OLleH-MBalba.
BpCTA, e pasMKYyje pasiiuuuTe apXHUTEKTYpe e ApPXMTEKTYpa MUKPOKOHTpOJEpa
KapakTepucTHKa H MHKpPOKOHTpOJIEpa o Hurepejen (JIUA A/IT) Peanuzauuja Hacrase
(yHkumja e Onuiue OJIOK WEMY CABPEMEHOT o [lonena MukpokoHTponepa(xapasepcka,
pazsnHYMTHX THIOBA MHKPOKOHTpOJEpa cofpTBepcKa) e TeopHjcka HacTaea (34 uacoea)
MHUKPOKOHTpOJIEpa e 00jacHH NPUHLMIT pajia CaBPEMEHOT o HHcrpykuuje u nporpam e naboparopujcke BewxOe (68 yacora)

« Ocnocobibasathe MHKPOKOHTpOJIEPa; o [IpHHUMIH peann3alnje caBpeMeHnx e Hactapa y Onoky (30 vacora)
Yu€HHKa 3a e 00jacHW NOCTYNAK Nnporpamupara MHUKPOKOHTpOJIEpa
npeno3HaBame caBpeMeHOr MHKPOKOHTpoJiepa o bnok mema caBpeMeHor MUKpokoHTponepa | Bpoj uacoBa no temama
Jenosa 610k weme o [lpuHumn pana caBpemMeHor (Teopuja + Bewbe)
MHKPOKOHTpOEpa, MHKPOKOHTpONepa
Kao U bBHXO0BE ylore o [IpHHLK NporpaMHpama MUKPOKOHTpoJepa | o YBOA Y MHKPOKOHTpONepe (4+0)
Y MHKPOKOHTpOJIEPY o [Ipoussohaun MUKpOKOHTpONEpa o MHKPOKOHTPONEP M MPOTPaMCKO OKPYKEHE

e OcnocobseaBame (4 +8)

Yeony .
MHKPOK Y'eHHKa 3a o EneKTpoHCKe KOMIMOHEHTE H
NO3HABAE MHUKPOKOHTPOJIEPH (26 + 60)
OHTpO.
epe NpHHLHNG pana

MHKPOKOHTpOJIepa

MecTo peajniaiije HaCTaABE
Yunonnua u naboparopuja

[Moaena oje/bera HA Ipyne
Onesbeme ce Ie/H Ha Ipyne NpHIHKOM

peanuzaumje BexOH, y rpynu je a0 10
yUeHHKa.

[Mpenopyke 3a peaju3auujy Hacrase

® Vyeuuuuma o0jacHMTH nojam
MHKPOKOHTpOJIepa

e O0jacHHTH OCHOBHE (PyHKLM]E
MHKPOKOHTpOJIepa.

e Hagsecru cBe Mojye /KOMIOHEHTE/
caBpeMeHHX MHKPOKOHTpoJiepa

e OGjacHHTH NPHHLMI NPOrpaMuparka
MHKPOKOHTpO.J1epa




MuKpoKoH
TpOJEP
"
nporpa
MCKO
OKpyiKe
e

e OcnocobbaBamse

Y4eHHKa 1a
€aMOCTaHO 00jacHH
(yHKUHOHKCAI:E
nojeAHHUx O10KoBa
nsabpaHor THna
MHKPOKOHTpOJiepa

e OcnocobJbaBarse

y4eHHKa 3a paj ca
nporpaMcKuM
OKpY#HKEEM

o OcnocobJbaBame

y4eHHKa 1a
CamMOoCTalHO
HHCTAIHpA, MOKpeHe
W KOPHCTH H3abpaHu
™I
MHKPOKOHTpOJiepa

" & 8 e

objacHu OJI0K LeMY KOHKpeTHOT
MHKPOKOHTpONEpa
o0jacH! MPHHLAI paja KOHKPETHOT
MHKPOKOHTPOJIEPa;
OMHCYje MOPTOBE MHKPOKOHTpOJIEpa.
00jacHH NPOrpamMcKo pasBOjHO OKPYKeHe
KOPHCTH NporpamMcke Mojye
KOPHCTH NpUMEPE MNOTOBHX NMPOH3BO/A
KOpHCTH OuOAMOTEKE rOTOBUX (DyHKLM]a
KOPHCTH je3HuKe CTPYKTYpe
pasnuKyje THMOBe nojJaTaka U KOPHCTH HX
KOpUCTH (PyHKUMje
npeHece MporpaM ca payyHapa
Ha MUKPOKOHTpONIEp
o0jacHH HHCTaNMpae ( penporpaMHparme
) MHKPOKOHTpOIEpa.

Bnok wema 1 kapaktepucTHke oznpeljeHor
THMA MUKPOKOHTPOsIEPa (MHHOBH,
apXHTEKTpa, MEMOpHja, MOPTOBH
PETHCTPH, HaMajame)

[Tose3uBarse niounue ca PC

OGjaibaeatke NOPTOBa
MHKPOKOHTpOJiepa.

[TporpaMcKo OKpyHeme

Vno3Haegawe ca NporpaMcKiM je3nkom
noJielaBame com - nopra y control
panel-y

[Ipei npojexat — 3apaso ceeTe —
Ceetnehe nuone koje tpenhy

[Mpenopyke 3a peaJn3auujy HacTaBe

HacraBy oGaBuTH nomohy Hekor o caBpeMeHHX
MHKpOKOHTpofepa kao wo ¢y PIC, ARM,
AVR kopucrelin HeKO 01 pa3BojHHX
oKpy#ema kao wro cy ARDUINO, ESP 32,
EasyPic, Clicker. Flip&Click u cn




EnexkrpoHc
Ke

KOMIIOH

eHTe 1

MHKPOK

OHTpON
epu

e OcnocobseaBate
YUEHHKA [1a KOPHUCTH
eNIeKTPOHCKE
KOMIIOHCHTE

o OcnocodibaBatse
YueHHKa Ja
CamMoCTAHO NOBe3yje
MHKPOKOHTpOAEP ca
OCTallMM eJleMeHTHMa
CKJI0Ma Ha DCHOB)’
nare meme

e OcnocobssaBate
YueHHUKa 1a MoJenyje
jeaHocTaBaH CHCTEM

o OcnocobibaBamme
YUEHHKA 1a noBesyje
CHCTEM ca
nepudeprjom

Pasnukyje WHIN0BE H MPOTOTHIICKE
10 HLE

Kopucru breadboard y pany ca
MHKPOKOHTPOJIEPOM

ITpumetbyje npukas nojaraka Ha
TEPMMHANY H YHOC NOJaTaka NpexKo
TepMHHaNa

Pasznu K)"_it: THNOBC JHIHTAITHHX Hi3Jlasa

[pumeryje Tactepe (npeko pullup ili
pulldown otnophuka).

Pewasa npoGiem nysxer unu kpaher
NPHTHCKA HA TacTep.

[lpumemsyje xapaBepcko H cofTBepCcKo
peliasate npobaema y pany ca
TacTepumMa

Kopucru TpaH3ucTop Kao npekuiay

KopucTti ceimMocerMeHTHH a1cnej

Omoryhasa 12C koMmyHHKaLH]y ca
komnoHeHTom DS3231 3a RTC
(runtimeclock)

[Mpumersyje aucniej 3a npuKas BpeMeHa,
ceTyje 1aTyMm U BpeMe

KomOuHyje cepHjcko nopesmnpare BHILE
CEeAMOCErMEHTHHX JHCIIIEja i BPEMEHCKO
MyJITHIIEKCHPatbe momohy TpaH3ucTopa
Kao mpexujava.

KopucTtu nexoaep npunnkom pana ca
CeIMOCErMEHTHUM JHCIUIEj HMa

Kpeupa 8 - GutHM unu 16 - OuTHHM Tajmep

[Mpumemyje pai ca npeknanMa
(MHTEpanTUMa).

Kopucrti npexiu ycie npoMeHe crarba

eeprom memoprje EEPROM Ready interrupt.

Kopueru duiews 1 enpom MemMopHjy.
KopHcTh ekcTepHH eenpoM MOy,
Pasnukyje TactaType H BHXOBY YroTpedy
Pazyme ADC u kopuetn Analog

Comparator Interrupt.

L I ]

Objawmasarme breadboard rze he ce
NOBE3MBATH EJIEKTPOHCKE KOMITOHEHTE ca
MHEPOKOHTPOICPOM

[TpHka3 nojataka Ha TEPMHHATY H YHOC
nojaTaka npeko TepMHHana

Pan ca aururanuum wsnazuma (LED
avone, RGB auone, buzzer)

Pan ca tacrepuma (npeko PullUp ili
PullDown ornopuuka). Pewasame
npobnema ayxer uan kpaher npuTHCKa Ha
TacTep.

Pan ca tactepuma (npodriem Tpeneperba
TacTepa, XapABepcKo H coTBEPCKO
pelagarme npobnema)

Tpausucrop kao npekuaay (YKbyuHBatLe H
HCKJbY'4HBatbe /1€/10BA €IEKTPOHCKOT K0Jla)
Knacudukaunja nucnieja
CenMocerMeHTHHN INCIUIE], KpeHpambe
XeJiepa (3ajelHHIKOM KaToa0M,
3ajeIHHYKOM aHOIOM)

12C komyHHKauHja 1 kKomnoHenTa DS3231
3a RTC (RunTimeClock)

Jlucniej 3a npukas BpeMeHa.

CepHjcKo NOBe3HBaILE BHIIE
CEAMOCErMEHTHHX [IHCIUIEja H BPEMEHCKO
MyJTHIIEKCHpatbe momohy TpaHsucTopa
Kao npekunada. CeAMOCErMEeHTHH JHCILIE]
ca yeTHpH uudpe.

Kopuwhemwe nexkoaepa npuinkom paja ca
ceIMOCErMEeHTHHM JHCIIejuMa

Kpeupatse 8 - GurHor wiam 16 - GurHor
Tajmepa Kpenpamwe (yukumje delay ms ca
BEJIMKOM npeunsHomhy

Pan ca penejuma

Pajn ca npekuanma (MHTEpanTUmMa).
PinChange, INT interrupt

TimerCompare u TimerOverflow

USART Rx i Tx interrupt. Komyuukaumja
ca TepPMHHANIOM Y HHTEpanTy.
KoMyHuKkaumja ca cepHjcKUM NI0TEpoM Ha

pauyHap

[Mpenoypy4ene Teme 3a peaansauujy Bexon:

Heke o npenopyueHHx TeMa Cy CI0KeHe H
3axTeBHe W 300r Tora je npeaulieHo na ce
oOpahyjy 1 peanusyjy Ha Buie Gl10KOBa
BekOu.

1._Pan ca uanasuMa u ceetinehnm anonama

(cemadpop ca Tpu cBetna, cemadop ca 5

ceetana (3 3a Bo3uaa, 2 3a neake)),

packpchuua ca 4 cemadopa

CeMOCerMEHTHHU [HCTIIE]

(jennounpen, BUeUHppeH), THPEKTHO

YKJbYUHBAM:E 2 MHKPOKOHTPOJIEPOM,

3. CeaMOCErMEeHTHH JUCILIE]
(jenHoumppeH, BHeLU(pPEH),
YKJ/byuHBawe nomohy nexkoaepa

4. Pan ca tactepuma (peanusauuja dpojaua)

5. KomyHHKaLHja ca CepHjCKHM MOHHTOPOM
W CePHjCKHM TIJIOTEPOM Ha pavyHapy

6. Paj ca aHanorHuM yrazuma (Mermbarme
BPEIHOCTH HaroHa ysia3a noMohy
noreHunometpa, goroornopruka, NTC
unu PTC otnophukom, u ci.

7. KanauwtusHH ceHzop

8. Pan ca aurutanuum cenzopuma (Censop
Boje, TemnepaTypHH CeH30p,
YnTpa3ByuHH CEH30p...) H pasnninuTe
KomyHukauuje ca wuma (UART, SPI,
12C, GPIO)

9. Paj ca penejuma

10. PWM —[TyncHo-1mHpHHCKa MoayIaumja

11. Pax ca aucruiejuma

12. Komynukauuja ca MoOHIHEM TenedoHomM
(bluetooth)

13. Komynukauuja ca npyrum
MHKPOKOHTPOIEPOM

(=]
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KopucTn notenunomerap, 10jCTHK,
akTHBHH buzzer, BHILE TacTepa noBe3aHHX
Ha caMo jeaaH NHH (HaMOHCKH pa3aeHuK).
Ynpas/ba aHATOTHUM YJa3uMa (Metbatbe
BPEIHOCTH HamoHa ysasa nomohy
noreHuHomerpa, poroornopuuka, NTC
uau PTC oTnopHukoM, uen

O0jacHn KanaUMTHBHH CEH30P
[Mpumewyje PWM —IlyncHo-1uupHHeKy
MOy IALIN]y

Paznukyje pan ca AMruTanHUM ceH30pHMA
(Cenzop Ooje, TeMnepaTypHH ceH30p,
YnrtpassyuHu censop...)

KomGunyje 12C koMyHHKaLMjy MacTep-
cnase H3mel)y BUILE MHKPOKOHTpOJIEpa
[Mpumewyje RFID unTay kaptHua
U3Boan komyHukauujy nimely
MHKPOKOHTpoJiepa H MoOHIHOT TenedoHa
(bluetooth)

Hzsonn WIFI komyHHKaUHjy
MHKPOKOHTpOJIEpa H pauyHapa

Kpeupa pexname n urpuue .

Kopucru LCD aucnnej16x2 u LCD
aucnnej 20x4.

[Tpumerbyje paa ca CTPHHrOBMMA.
Cnpooau SPl koMyHHKaLH]Y.

Kopueru Mukpo SD-card modul.

Kpenpa nawHHCKO yKIbyunBake CBETIA
[MoBe3syje eneMeHTe MHKPOKOHTPOJIEPCKOr
cHcTeMa y LeJHHY NpeMa MpHI0KeHO]
emMu

Monenyje jenHocraraH
MHKPOKOHTPOJIEPCKH CHCTEM ca
pasIMYHTHM THIIOBHMA CeH30pa K
H3BPLUHHX €llieMeHarTa

[lose3syje chcTem ca pauyHapoM u
npebatlyje nojaTke Ha M W3 padyHapa
[Tosesyje cnuctem ca nepudepujom

[Ipeknn ycnen npomene crawa EEprom
memopuje EEPROM Ready interrupt. Pan
ca (uieL U enpoM MeMOpPHjoM.
Kopuuhemwe ekcTepHOr eenpoM Moayna.
Tacratype (4x4 Tactatypa, meOpancka
TacTaTypa, KanalMTHBHA TacTaTypa)
ADC u AnalogComparator interrupt.
Kopuwhemwe noteHunomerpa, uojcruka,
akTHBHOT buzzera, Buiue tacrepa
MOBE3aHu HA camoje;lau MHH (IIaI'IOHCKH
pasnenHuk).

Paja ca ananoruuMm ynasuma (Memarbe
BpPEIHOCTH HamoHa ynasa nomohy
noreHunomerpa, poroornopuuka, NTC
nau PTC oTnopHHKOM, 1 ¢l
Kanauutusuu censop

PWM —IlyncHo-MpHHCKa MOLyaumja
Pan ca aururanium censopuma (Censop
0oje, TeMnepaTypHH CeH30p, YITpa3ByuHH
CEH30p...)

[2C komyHHKalHja MacTep-cnase nimely
BHILIE MHKPOKOHTpOIEpa

RFID umnrayu kaptuua

KomyHoxauuja namehy MHKpoKoHTponepa
1 MoOunHor Tenedona (bluetooth)

LED matrix (8x8 LED matrix, 8x8 RGB
LED matrix, 4x8x8 LED matrix) .
KPEeHpatbe jeIHOCTABHUX PeKiaMa 1
HrpHua.

LCD auciuiej16x2 u LCD aucnnej 20x4.
Paja ca cTpuHroBMMa.

SPI komynukaumja. Kopuuwhewe Mukpo
SD-card modula.

Jla/bMHCKH ynipaBJbay ca CEH30pOM

Pan ca penejuma

KomyHHKaLHja ca Apyrum
MHEPOKOHTPOICPOM




baok
HacTaBa

e OcnocobbaBamse
Y4eHHKa 1a
KOHCTpYHLLE
jeaHocTaBpaH
YIpaB/ba4KH CUCTEM

e OcnocodJbaBatse
YUEHHKA 12 THMCKH
peanusyjy
NpeIoKeH
npojexar

L I I

Pasyme HauWH paja ManHx MOTOpa
jenHocMepHe cTpyje

Pasyme HauuH paja KOpauHHX MOTOpa

Pasyme nauns pana ynTpacoHHYHHX
MoTopa

Pasyme HauuH pana cepeo MoTOpa

VYnpas/ba pajioM MoTOpa

Kouctpyuine jennocrasan podot

KopueTu censope

Kpeupa mozen jeaHoCcTaBHOT CHCTEMA ca
MHKPOKOHTPOJIEPOM

Pan ca ManiM MOTOpHMA jeHOCMepHe
crpyje (DC moTopn)

Pan ca kopauHum(cTen) MOTOPHMA Ca
KOHTPOJTHCAHHM YTJIOM MOMEpParba

Piezo (ynTpacoHUYHU) MOTOPH
(hyHaaMeHTaIHO Apyradunjer NpUHUHNA
pana)

Pan ca cepeo moTopuma

Pan ca penejuma

XuapaylIHuKH aKTyaTopH BEJIHKOT
H3/1a3HOT MOMEHTa)

Perynaunja pana motopa( Mepere cmepa
obpramsa, perynaunja 6pzuHe odpTamsa)
KoncTpykusja jeanocrasior pobora
PoboT ca n1pa MOTOpa M 1Ba TOUKA

Po0oT ca yeTHpH MOTOPA H UPTUPH TOUKA
Censopu: BuOpaumje, ynabeHoCTH,
NOKpeTa, nperpexe, JTHHUjE. ..

Ha MOYETKY MOIayJla YYeHHKe YIO3HATH ca
HH/BEBHMA H HCXOOHMa HacTaBe / YucHa,
IJIaHOM paja v HaYHHHMA OLCHHBabLA.

O0nuum HacTaBe

Moayn ce peanusyje kpo3 ciaeaehe odnuke
HacTaBe:

e Onok (30 uacosa)

[Tonena onesbera Ha rpyne

Onemetse ce nenu Ha rpyne 10 10 yyenuxa.

MecTo peanuzalije HacTaBe
e [abuHer 3a pauyHapcKH Xapagep.

[Npenopyke 3a peaqu3alujy HacTape

Tumcka uspana npojexra. Tum Tpeba aa unHe 2-
4 unaua, Teme OMpaTH y 10roBOpY ca
y‘IeHHLlHI\‘Ia._ leEMﬂ HBHXOBUM HH'I'EPECOBHHJHM&
1 crnoco0HOCTHMA.

TTpe noyeTka peaausaiuje, 1aTH AeTalbHHja
yMyTCTRa 3a CBAKM 3a/1aTaK, NOAEIHTH YHeHHKe
Y THMOBE

Ha wacosnma 6110k HacTaBe ypaauTH
NPOjeKTOBabE/ MOICIHPALE jeIHOCTABHOT
cHCTEMa, HeroBO MporpamMupame H npakTHYHY
peanuzauujy

HakoH 3aBplueHe peannsaumje H3BpLIWTH
MPE3EHTOBALE PAJ0BA MPE LENHM O1E/bEHEM.

OuemHBake

BpeHoBae 0CTBAPEHOCTH HCXO0/1a BPLUHTH

Kpo3:

e npalietse OCTBAPEHOCTH HCXO/1A;

® yCMEHO H3/arame;

® TECTOBE IlpaK'I'I{'lHHX BELUTHHA:




YeTspTH pazpen

HCXOIH YIOYTCTBO 3A
TEMA LHH/bEBHU ITo 3aepiueTky TemMe yueHHK he OUTH Y cTamby OE'::BAE;P[;':A?J[ ]:.[E(;I .?E ;L;IEGHA“ JUJAKTHYKO-METOAHYKO
na: OCTBAPHBAILE IMTPOI'PAMA
OcnocobbaBatse o [Ipumenn USB komyHHKauujy USB koMyHHKaLMja MHKPOKOHTpONEpa ca Ha noueTky yueHHKe YMO3HATH ca LIHLEBHMA H
y4eHHKa j1a MHKPOKOHTpOJIepa ca pauyHapom pauyHapom HCXOJHMMa HacTaBe / yyetba, MIaHOM paja 1
YCHOCTABU o KopHcT KOMYHHKALHjy HA napaneiHoM o KoMyHHKaLHja Ha MapajenHoM nopry HAYMHHMA OLIEHbHBakLA.
KOMYHHKaLM]y nopTy « Cepujcka komyHHukauuja ( RS485 monyn)
MHUKPOKOHTOJIEpa ca o Kopucrtu cepujeky komynukauujy ( RS485 MUKPOKOHTPOJIEPA Ca pauyHapoMm Peannzaumja macrape
pauyHapom MOJ1yJ1) MHKPOKOHTpOJIEpA ca pauyHapoM WI F1 komyHHKallHja MUKPOKOHTpOiepa ca | ® TeopHjcka HacTapa (62 uaca)
o Kopucru WI FI komyHukauujy pauyHapom e peskbe (62 uacosa)
MHUKPOKOHTPOJIEpa ca pauyHapom [TporpaMupame nopra e Hacrapa y 6noky (30 yacora)
o Omiyun Kojy komyHukauujy he
MPHMEHHTH Bpoj yacosa no remama
o [luwe nporpame 3a nporpaMmipatse nopra e KomyHHKallHja MHKPOKOHTPOJIEpa H padyHapa
(10+10)
Komyhui e Mepemwe cHrHana y peaiHoMm spemeny (6+6)
. e MukpopauyHapH (16+16)
auuja 7
—— e KoMmyHHKauHja (16 +16)
e [IpuMeHa MUKpOpauyHapCKor cHCTeMa
KOHTPO
(14 + 14)
Jniepa u
pa;iua MecTo peanusaumje HacTape

Yuuouuua u naboparopuja 3a pexde

[Mogena oaesbema HA rpymne

Ojiesbebe ce JIeJIH Ha rpyne npHInKoM
peanusaumje BexOH, y rpynu je no 10
y4eHHKa.

[Mpenopyke 3a peaju3zauujy HacTaBe

[IpeaMeTHH HACTaBHHK MOke H3MEHHTH 10 10%,
a y3 carnacHoct Ctpyunor Beha no 20%
npenopy4eHor caapikaja.




e OcnocobisaBatse
YUCHHKA 33 MCPCHC
CHrHaJIa y peaqHoM
BpEMEHY

ITpumetsyje TeopeMy o onadbupary 3a
Mepeibe CHrHana

ITpukasyje curnane va TFT LCD touch
screen JHCME]y

Pasyme XapMOHHjCKH CcrieKTap
HaH3MEHHYHOT CHIHaANA

Mepeme curnana y3 kopuuifiere Teopeme
0 onadbupamy

[lpuka3 curnana va TFT LCD touch
screen JHCIIIE]y

XapMOHMJCKH CNEKTap HAM3MEHHYHOT
cHrHana

Ha uacosnma Teopuje o0jacHUTH ydeHHIIHMa
TeopeMy 0 oJabHpary KOHTHHYaTHUX CHIHAzA.
Ha Be3s0ama peann3oBaTH 3a1aTke KOjH KOPHCTE
TFT LCD touch screen amcniej 3a ynpasibatbe
MEpEebeM Kao W 3a MPHKa3 pe3ysirata Mepemba.

3a peanuzauujy HactaBe KOpUCTHTH OuONHOTEKE
00jacHH NPUHLIMI Pajia CaBPeMEHOT
MuKpopauyHapa.h , SevenSegment.h
,TimerOne.

Mepeme
CHIHAJ
ay
peaJino
M
BpeMeH
Y
e VYCBajambe OCHOBHHX [Mojam MukpopauyHapa
IHAKA O neduHKILe N0jaM MUKpOpaUyHapckor IToaena MukpopayyHapa 3a peanusauujy HacTase oadparH jeaaH THI
MHKPOKpauyHap1ma cHeTema; [Ipernen kapaktepucTHKa rpadmukor mukpopauyHapa (Raspberry Pi, Beaglebone
HaBeje Mojeny MHKpopauyHapa; npouecopa WIH HEKH JPYTH aKTyelHH MHKpOpavyHap).
e 00cnocod/basarme pasnHKyje pasniHunTe apXUTEKTYpe Onue MEMOPHjCKOT NOACHCTEMA
YUEHMKA J1a MOBEKe MHKpOKOpadyHapa; Onuc uHTepdEejca Ha MIOYHLIN Obe30eauTH Na Ha yacy BexOM Ha jeHOM
MHKpOpauyHap ca ofjacHy NPHHLMN paja caBpEMEHOT OnHe ONUTEHAMEHCKUHX YJIa3HO/M3a3HUX MMKPOpauyHapy paje HajBHLLE ABa YUeHHKa.
PazIHYHTHM MHUKpOpauyHapa; nuHoea (GPI1O) YueHuunMa o0jacHHTH MojaM MUKpOpavyHapa u
M THIOBHMA CEH30pa, noBe3yje MUKpopauyHap ca nepudepujom CTpyjHHM 1 HANIOHCKH HUBOW Y YKa3aTH Ha pa3Boj MUKpOpauyHapa
::Eggi ounTa u o0paan 00jacHH yJI0TY ONEpaTHBHOT CHCTEMA Y MHKpOpauyHapy, npunarohapawe Hupoa | O0jacHHTH OCHOBHE (PYHKLMje MHKpOpauyHapa H

100HjeHY BPEIHOCT.

e OcnocoOJhapamse
YHEHHKA J1a NOBEWKE
MHUKpOpauyHap ca
pﬂ'_’JIH‘I HTHM
THMOBHMA H3BPLIHHX
eeMeHaTa

u3abpaHoM THIY MHKpOpauyHapa

pasiiuKyje THIOBE ONEepPaTHBHUX CHCTEM Y
n3abpaHoM THIY MHKpOpauyyHapa

HHCTANTHPa ONEPATHBHH CHCTEM Ha
MHKpopauyHap

MOBE3Yje MHKPOpaYyHap HA HHTEPHET M
nojieliaBa cBe noTpedHe napamerpe

ToBe3suBatbe MHKpOpauyHapa ca
nepudepujama :mouutop, (HDMI,
Display Port, DVI, VGA...), Tactarypa,
MULL, ......

VTHUaj KOH(pUTypaLHje MUKpOpauyHapa Ha
MOTPOLLILY €HEPrHje

Hanajarmbe MHKpopauyHapa

WucTanaumja n nogewapame KOH30MHOT
OMnepaTUBHOI CHCTEMA

NPUHLIKI paja

HagecTtu cee Moayne /koMnoHeHnTe/ cappeMeHHX
MUKpOpauyHapa u YKpaTko 00jaCHUTH tUX0BE
ynore

OBjacHUTH MPUHLIAN NpOTrpaMHparba
MHKpoOpauyHapa

HaeecTu TpeHyTHO aKTyelnHe MHKpopauyHape
KOjH TOCTOje Ha TPKHIUTY

Ha uyacoBuMaBeskOH 00jacHUTH YJIOTY NMOjeIHHHX




nojiecH noTpebHe napamMarpe 3a NpaBHIaH
paz MHKpOpavyHapcKor cHeTeMa

MHCTAIHPA aTUTHKATHBHE NIPOrpamMe y
MHKpOpauyHap

MHILE MPOrpamMe Y MHKPOPauyHAPCKOM
OKpYHKetby

KOPHCTH CEH30pEe

rMoee3yje MHKpopauyHap ca elleKTPOHCKHM
KOMIOHEHTAMa

nuiie web annukaumnjy
HHCTANMpa pasjiHuuTE arJIHKaTHBHE
nporpame

L I I T

Wucranaumja v nosewasare rpadpuukor
ofnepaTHBHOT CHCTEMA

WAKYpHpame KepHena Ha oapeheny Bepsujy
(npoxanaiete oarosapajyhe sepsuje,
KOH(pHTYpHcathe, npepohere n
HHCTANauuja kepHena). Pau ca kepHen
MoayJHMa

ITose3uBawe Ha mpexy (Ethernet)

IMosesusamwe Ha mpexy (Wifi)

ITose3uBawe Ha Mpexy (USB tethering)

[ToBesuBame u noJciIaBame pajaa kamepe

HMHcranaimja aniHKaTHBHOT H CHCTEMCKOT
co(pTBepa HAa MUKpOpaUyHapy

Pan ca mporpaMckum jezukoM (4 uaca)

Pan ca komnoHenTama (aucruiej,
tactarypa, Led diode, Led matrix...)

Pan ca censopuma ( Temnepatypa,
BII@XKHOCT, NPUTHCAK, CHAA..)

VIHC W3MEPEeHHX nojaraka y J1aToTeKy

IMpuka3s na webu

nenopa MukpopavyHapa. O0jacHUTH HauWH
noBe3nBatka ca nepudepujckum ypehajuma,
VYEKa3aTH Ha CIHYHOCTH H PA3JTHKE ¥ OHOCY Ha
pauyHapcKu cHCTeM.

Ha vacosnma BeskOM cBakn yueHuk tpeba na
10Bexe MUKpopauyHap ca nepudepujama.
OOpaTHTH NAKILY HA PA3IHYHTE THIIOBE
NOBE3HBaba €4 MOHHTOPOM.

IMpu oOpanu onepaTHBHHX CHCTEMA CKPEHYTH
NAXKHY HA CIMYHOCTH W Pa3/ivKe ca
OnepaTHBHHM CHCTEMHMA Y pauyHapHMa
(neckton, nanton...). Ako je Moryhe oapaanti
Gap jenaH KOH3IONHU M jenaH rpaduuku
OfepaTHBHH CHCTEM

ITpu oBpaau noBe3uBaa Ha MPEKY MOACETHTH
YUEHHKE HA FPAJAHBO W3 NPEIAMETa pauyHapcke
mpexe. Ha yacopuma BesxOH oapaniuTH H
AKHUaHY H O€KHUHY BapHjaHTY NMOBE3HBakbA.

ObaBe3HO OJIPAafUTH HHCTANALM]Y OHHX
anIuKaTHBHUX MporpaMa Koju hie ce kacHuje
KOPHUCTUTH ¥ pany

Opnabpatn nporpaMckH jesuk (Python, JavaScript
... ) KOjM yUYeHHLH paje y npeaMery
[IporpamMupatse y 4eTBPTOM pazpemny.
ITporpaMckH je3uK paauTH J1eTabHO Y
npeaMeTy nporpaMmHupatse, a 'y
MHKpOpauyHapcKHM CHUCTEMHMA ra
NpUMEHUBATH HA KOHKPETHUM NpHMEpHMa.




Komynuk
aumja

OcnocobsbaBatse
YYEHHKa Ja
YCMocTaBu
KOMYHHKaLMjy
MHKpOpauyHapa ca
eNneMeHTHMA
pauyHapcKor cuctema

nzabepe oaropapajyfin THN KOMyHHKaLHje,

NoBeske MHKpOpadyHap ca Ipyrum
ypebajem (pauyHapoMm, MHKPOpa4yHapoM,
MHKPOKOHTPOJEPOM, NepHpepHjom),

ycnocTaBH Besy usmely enemenara
pauyHapcKor cucTeMe

pasMeHH nojaTke u3mel)y KOMMOHEHTH
pauyHapckor cucTeme

KOH(HIypHILE Je/IHOCTABAH pauyHAPCKH
cHcTeM

« VYiora KOMyHHKaLMje ¥
MHKpPOPauyHapCKOM CHCTEMY
o Tunoeu komyHHKauuje

o UART,

o SPI,

o IPC,

o 1-wire

o WiFi,

o Bluetooth, BLE(Bluetooth mane
cHare),

O JIpYrH THNOBH KOMYHHKaLHje
(YKONHKO MocToje)
Vnorpeba Gubnuorexa 3a KOMYHHKaLH]y
[ToBe3nBame MHKpOpauyHapa ca
MUKPOKOHTPOJIEPOM
IloBe3uBame 1Ba MUKpOpauyHapa
[ToBe3uBame ca MOOWIHUM Tene(oHOM
[ToBe3nBame MUKpOpauyHapcKor cucTema
ca PLC-om

[Npenopyke 3a peaJn3auujy HacTase

Ha yacosuma TeopHje 0ApaiuTH NPHHLMI paza
NojeIMHUX THIOBA KOMYHHKALMje, HABECTH H
OnucaTH napamerpe KojH ce KopHcTe Y Toj
BPCTH KOMYHHKALM]E.

Ha wacosnma Be:xOu opannTi npuMepe Ha
H3a0dpaHOM MPOTrPaMCKOM je3HKY 3a CBaKH THTI
koMmyHHKauuje. [Ipumepe oapaauty ca
pasIH4HTHM CEH30pHUMa KOjU KOPHCTE .

Vkonuko uzabpaHH MHKpOpauyHap HeMa cBe
HaBelieHe BPCTe KOMyHHKALHje WK HMa Heke
ApYyre rpajguBo NPUIArOIHTH kUM,

Y paiy KOpUCTHTH roToBe dubdanoTeKe.

[MoBesnBambe MHKPOPaYyHapCKoOr CHCTEMA ca
PLC-oM 0IpaiuTH cCaMo TEOPH]CKH

Mpeanor naGopaTopujcknx Bektn

. QuuTaBame NojaTaka ca ceH3opa Koju
noapkaga UART KoMyHHKaLHjy,

. OuuraBate MoJaTaka ca ceH3opa KojH
noapkaea SPl koMyHHKaLM]y,

. QuuTaBase NojaTaka ca ceH3opa Koju
noap:kaegal? C KOMyHHKalMjy,

. OuuTaBate MojaTaka ca ceH3opa KojH

noap:xasa |- wire KOMyHHKaLMjy

. OunTapate jeHOr ceH3opa; NpHKas
OUMTAHHX NojaTaka Ha Bed unrepdejcy

. KoMmyHuKaumja ca MHKPOKOHTpOIEPOM
npeko kabaa u Bluetooth, BLE
KOMYHHKaLHja

. KomyHHKkanmja ca apyrum
MHKpOpauyHapoMm

L] [losesnpamse ca MOOHIHHM TenedoHOM
npeko MOOHIIHE Mpeske




[Mpumena
MHKpOp
ayyHapc

Kor
cHcTeMa

OcnocobbaBatse
y4eHHKa 1a
CaMOCTATHO MHILE
nporpame 3a
opabpanu THN
MHKPOKOHTpOIepa

OcnocobbaBare
YUEHHKA 14 NMOBCHKE
MHKpOpauyHap ca
MHKPOKOHTPOJIEPHM
a

MHLLe nporpame 3a ogadpaHu THI
MHKPOKOHTpONIEpa

noBe3yje MHKpOpauyHap ca paiHiuTHM
THINOBHMA CCH30pa

O4MTA BPELHOCTH Koje ce 100ujajy Kao
PE3yNTAT NPUMEHE CEH30pa

00pajii NpoYUTaHe BPEIHOCTH

NpHKaxe 100HjeHy BPeIHOCT.

noBe3yje MUKpopauyHap ca pasiHiuTHM
THTMTOBHMA H3IBPUIHHX eeMeHara
(ceetnehe nnone, KOpauHU MOTOPH,
CEepBO MOTOPH...) M 1@ YNPaB/ba ca
INTIVER

nHLue jeaHocTaBHe Bed WM AECKTON
anjMKalMje Koje nojaTtke cMewTajy u
kyne u3 6ase noaaraka

pasyme ynoTpedy MHKpopauyHapcor
CHCTEMa Y H3pajli jeHOCTABHHX
aniMkauMja 3a npahere naMmeTHux
OKpYKEHa

pasyme ynoTpedy MHKpOpauyHapcor
cHcTema y podoTHLM

Pan ca aurnranuum ylazuMa u uilazuMma

Pan ca kamepom

[Tokperate 1 ynotpeda ed nurepdejca
Pa3poj annnkaumja 3a npuKyn/bame
CEH30PCKMX 110/1aTaKa

CMewTaj, aHanu3a M BU3yeau3auuja

OYHTAHWX NoJaTaka, Npukas Ha Bed
HHTEp(EjCy

H3pana n umnuieMenTaumja jeTHOCTABHHUX
annukauuja 3a npaherme nameTHHX
OKpYKetba

[Mpejior 1adopaTopHjcKux Bewon

[Tpumep jennocTapHor uznasa: Y kbyueme
H HCKJbyuetbe cBeTnehe nuone KomOuHaumja
ynasa n u3nasa: Ykbyunsame ceeriche anone
nomohy MHKponpekuaayua (0CIyLIKHBabE
XapBepCKOr npekuaa (MpuTHeKa Ha
MHUKponpekuaay) u odbpana )

[Mokperatse jenHocTasHor Bed cepsepa n
ynorpeda BeO WHTepejca 3a KOMYHHKaLM]y ca
MUKpOpauyHapoM u nepudepujama (ynorpeda
mozyna 3a http komyHuKauujy, pan ca dajn
CHCTEMOM H BeD COKETOM) - YK/bYUEH:E JAHO/E
npeko Beb nHTEphejca

OuHTaBambe jeAHOr TeMIepaTypHOr
CeH30pa, OUHTaBae BHILE CeH3opa
uctoBpeMeno; CMelTaj, aHanusa u
BU3Ye/NM3allija OUHTaHHX NoJaTaka, MpHKas Ha
Bed uurepdejcy

PIR cenzop, netexuuja nokpera,
KOMOMHOBaE €a KAMEPOM, MPaB/beHe
thotorpaduja/eiaea npu aeTEKUN|H MOKpeTa

Vnpassamwe panom DC, cepo M KopauHux
MoTopa, koHTpona Op3une u cmepa, [pasmbeme
poGoTta ca 2/4 Touka/MoTOpa, KpeTae,
KOHTpOINa KpeTara poboTa npeko Bed
HHTEpejca

YnTpasByuHH CEH30p, Mepetbe Na/bHHe,
KpeTare podoTa y (PYHKLUH]H YAAbEHOCTH 01
npenpeke.

AxtusHu IR censop, IR LED, IR pasbuHcko
ynpaBbame, ynorpeda MUKpopadyHapa y
KOHTpoNH pana ypehaja, IR konrpona paja
MHKpOpadyHapcKor cucTema, KOHTpona
KpeTama podora.

[ToBesnpame MHKPOKOHTpONEPA ca

MHKpOpaudyHapoM, ynotpeba
MHKPOKOHTPOJIEPa 3a MPHKY/bakhe aHATOrHHX
ynaza

Bp&}lHOBaH)C OCTBAPEHOCTH HCXO/1d BPIUKUTH KPO3:

npaheu,e OCTBAPEHOCTH HCXO0/1a;
TECTOBC 3HAMA, MHCMCHC 34/14TKE!
YCMEHO H3Jlaramhe;




+ npaheme 0CTBAPEHOCTH HCXOIA;
MpoBepy NPaKTHYHHX BELITHHA.

Hacrasa y
DII0KY

e OcnocobJhaBame
Yu€HHMKA 11 Kpeupa
jenHocTapaH
pauyHapCcKH CHCTEM

® MoJenyje jeHOCTaBaH CHCTEM ca
MHKpOpauyHapom

® Kpenpa Mojenl jeIHOCTABHOT CHCTeMa ca
MHKpOpauyHapoM

KOH(MIypHLLIE, MOBEKE U NPorpaMmupa
jenHocTaBaH CHCTEM ca
MHKPOKOHTPONEPOM H/WIH
MHKPOpPaYyHapoOM H HEKOJMKO

nepudepHux ypehaja

KOPHCTH TEXHHYKY IOKYMEHTaLH]y J1a

Hanpasu 1eo ypehaja win ypehaj Gasupau
Ha onpeheHOM THITY MHKPOKOHTpoepa

Kpeupa TeXHUYKY JLOKYMEHTaLUjy 1

npasH yNyTCTBO 3a ynoTpedy
MHKpOpauyHapeKor cHcTeMa KojH je
MOJIENIOBAO

nspaljyje KOpHCHUYKa YNYTCTBa 33
pasiHuuTe KaTeropuje KOPUCHHKA

YUECTBYje ¥ paay THMa, Npe/uiake
peluema yHyTap THMCKOT paja u
JHCKYTYje O biMa

Kopuhemwe mukpopauynapa y
podoTHMa

anaB.rbarbe MOTOpHMA H OCTaTHM

H3BpLI.IHHM CJAEMEHTHMA

H3pana MHKpOpauyHapcKor cHeTeMa
MOBE3aHOT HA HHTEPHET KOjH he BpLINTH
MCPCHC HCKC ¢H3H‘IKC BCJIHHHHC

H3pana MHKpOpauyHapcKor cHeTemMa
NOBE3aHOT HA HHTEPHET Koju he

yNpaBJbTH pazoM Hekor ypehaja

H3pana pobota

Y pany KOPUCTHUTH roToBe OMdINOTEKE.

Kpos npumepe oipasnTi HAYUH NPUKY NUbatha
nojiaTaka ca pasnHIMTHX ceH3opa (MoaceTHTH
YUEHHKE Ha rPaauBo W3 npeamMera
MHKpOKOHTpOnepH - 3 roaHHa)

Kon u3bopa censopa BHLIE NaxKbE NOCBETHTH J1a
ce 00yxBaTe pasiMiUTH HAYHHN KOMYHHKaLHje
13mMely ceHzopa M MHKpOpauyHapa a Matbe o
THIY (PH3NUKE BEJIMMHHE KOja C& MEPH.

OnpaiuTi B NPHKYIJbathe NOJaTaka AMPEKTHO ¥
MHKpOpadyHap Kao W NPHKYNkake nomMohy
MHKPOKOHTpOJIEpa

Ha vcTum npumepuma opaanTi HauMH
NpUKYNUbatka, o0paje W npukasa nojaaraxa.

Vnpasbate MOTOPHMA W APYTHM H3BPLIHHM
enemMeHTHMa (peneju, ceetnehe nnome u cn)
OJPaIHTH M THPEKTHO M NIPEKO
MHKPOKOHTpOJIEpa.

IMokaszatn Kpo3 npojeKaTr Kako ce
MHKPOKOHTPOJIEPCKH CHCTEM MOMKE KOPHCTHTH
M3pajy jeJHOCTABHUX alvivkaluja 3a npahewe
NaMETHHX OKPY/KEHa.

IMokasaTn kpo3 mpojexar kako ce
MHKpOpadyHapCcKH CHCTEM MOJKE KOPHCTHTH Y
poboTHLm.

KOPEJIALUHUJA CA JPYTI'UM INPEJMETHMA:
—  Ilporpamupatbe, OnepaTuBHu cucTemu, PauyHapeke mpexe, Enektponuka, Pauynapcku xapasep, OnpikaBatbe pauyHapekux cuctema, TexHHUKa 10KyMeHTalUuja, Maremaruka,
Duszuka, OcHoBe ene KTPOTEXHHKE




PAUYYHAPCKE MPEKE

1. OCTBAPHUBAIE OBPA30BHO-BACITHTHOT PAJIA — OBJIMLIH H TPAJAE

PA3PEJ[ HACTABA

Teopujcka HacTaBa Bexbe IlpakTHuHa HacTaBa Hacrasa y 610ky

IMPAKCA

YKYITIHO

i 68 34 18

102

2. HIHJBEBHU YYEIA

- CrTHuabe OCHOBHHX 3Hatha H3 KOMYHHKaLIMOHHX TeXHONOTHja

- CrHuame OCHOBHHX 3Haba 0 (PYHKLHOHHCAILY pauyHAPCKE Mpexe

- CrHuatbe 3Harba 0 NACHBHOj U aKTHBHO] MPEXKHO] OTIPeMH

- Ocnocobsapame 3a konpurypucame LAN Mpeke v nposepy mbeHe (PYHKUNOHATHOCTH
- Ocnocod/baBatse 3a nosesusame LAN Mpexka

- Pa3Bujarbe NO3UTHBHOI 0JAHOCA NPEMA HOBUM TEXHOJIOrHjaMa

3. HA3UB U TPAJAIE MOJYJIA

Pazpen: Tpehn

Pex. op. HA3UB MOJIYJIA

Tpajame Moayna (YacoBH)

1. TIpHHUKIH PAYYHAPCKHX KOMYHHKALHja 10 +2
2. Mpe:kHA KOMYHHKAUHja H NPOTOKO/IH 18+8
3. ¥pehaju 3a nope3nBame 16+ 10
4.

MpeikHe TeXHOJI0THje H YMpeRaBambe

24+ 14+18




4. HHJBEBH, HCXO/IH, OBABE3HH H ITPENMMOPYYEHH CAIPKAJH U YTIIYTCTBO 3A JHIAKTHUYKO-METOJUYKO OCTBAPUBAILE INNPOI'PAMA

Hasus moayna:
Tpajame momyna:

TMpuHUMNH paYYHAPCKHX KOMYHUKAUMja
10 + 2 wacosa

LIMWJBEBH MOJAY.JIA

HUCXOIH MOAYJIA
ITo 3aBpuieTky Moayna yueHuk he Ourn y
CTakby ja:

OBABE3HH INPENOPYYEHH
CAIPKAIJH MOIYJIA

YINYTCTBO 3A
JUAAKTUYKO-METOAUYKO
OCTBAPUBAILE MMPOTPAMA

e Ycpajame OCHOBHHX
3HaKa 0 MPHHUKINMA
pauyHapcKux
KOMYHHKaLuja

HaBeze W 00pa3NoKH enemMeHTe
pauyHapCKHX KOMYHHKALMja

nopeiu BpCcTe NpeHoca nojaaraka

nopeau BpeTe NpoToKoaa

HaBeae BPCTe rpellaka TOKOM MnpeHoca
nojaraka u 00jacHH TEXHHKE tHXOBOI
OTKpHBatba

HaBejle NPEIHOCTH U HEJOCTATKE OCHOBHHX
(hM3NYKKMX TOTIONOTH]a padyHaPCKUX Mpeska

OCHOBHH €/leMEHTH paqyHapcKHX
KOMYHHKaLUja

IlpeHoc nonaraka (ca KOMyTallHjoM Be3a, ca
KOMYTALHjOM MAKeTa, BUPTYETHOM BE30M)
[Mpotokonu (6e3 ycnocrap/bama Bese, ca
YCIOCTaB/bambEM BE3e)

Vnpagsbake rpetikaMa (H3BopH,
OTKpPHBathe, HCIPABIbatbe)
Kareropusauuja pauyHapckux mMpexa (no
MeHjYMY KOjH Ce& KOPHCTH 3a NMPEHOC, Mo
TOMOJIOTHjH, MO BPEMEHCKO] MOCTOjaHOCTH,
110 MPOCTOpY, MO (PyHKLUHOHATHOM OJHOCY
HJIaHOEA)

Ha moyeTky Momyna y4eHHKe YNO3HATH ca UH/LEBHMA
H UCXO/1MMA HacTaBe / yuera, NIaHoM paja u
HAuYMHUMa OLIeHhbBatba.

Obdanum HacTaBe
Moayu ce peannsyje kpos cieiehe obnike Hactase:

e Teopuja (10 vaca)
e BewOe (2 wacosa)

[Moaena one/bewa HA rpyne
Onesbemse ce 3a yacose BexOM aenu Ha rpyne 1o 10

YUE€HHEKA .

MecTo peanusanije nacrase
e KaOMHET 3a pauyHapCcKH Xapiasep.

[Ipenopyke 3a peajausaiujyv HacTaBe
e Cajnpiaj HacTaBe ce pealiu3yje Kpo3 MeTo/e

aKTHBHO OpHjeHTHCaHe HacTaBe

Ouewupame

BpenHoBare 0CTBAPEHOCTH HEXO/1A BPILIMTH KPO3:
¢ npahere OCTBAPEHOCTH HCXOJA;

e YCMEHO M3Jlararbe;

e TCCTOBE 3HAMLA;




Hasus monyna:
Tpajame momyna:

MpexHa KOMYHHKALH]a H NPOTOKO/IH

18+8

Hacosa

LHUJbEBH MOIYJIA

ITo 3aBpuieTky Moayna yueHHK he OuTH y cTamy na:

UCXOAM MOYJIA

OBABE3HH H NNPENMOPYYEHH
CAPKAJU MOAYJIA

YOYTCTBO 3A
JUIAKTHYKO-METOAUYKO
OCTBAPHBAIE MTPOTPAMA

e VYceajame 3Haba 0
HAUHHY KOMYHHKaLHje
W OCHOBHHM
HpOT()KO.I'I HMa H3 CK)'HEI
TCP/IP

e Ocnocod/baBatse 3a
kopHihierwe Hapenou
OIIepﬂTHBHOI' cUCcTEMA
3a TecTHpathe paja
Mperke

HABOIM H OMHCYje OCHOBHE (DYHKLHje CBAKOT
uupoa OSI u TCP/IP moznena

HaBOAH 0 o0jalbasa HameHy rnasuux TCP/IP
NpoToKoia

ofjacHu nojam [P aapece u npukaxe CTpyKTypy
IP anpeca 3a ceaky knacy

pasiuKyje jaBHe M NPUBATHE MpEKe

kopucth TCP/IP pyTuHe 3a npoHanakeme 1
OTK/1akbabe KBApoBa y MPekH

Cranpnapau, pedepeHTHa Tena 1
opraHuzaumje

OS] mMozen nonaraxa

TCP/IP moaen

Ckyn TCP/IP npotokona

IP anpecuparse (Ipv4, [pv6)
MpeskHa Macka

Knace [P anpeca

JaBne u npuBaTHe anpece
TCP/IP pyTuHe 3a pelnasatse npodiema
Ha MpeH

Ha nouetky Monyna ydeHUKe YIO3HATH ca UH/bEBUMA H

HCXOIMMA HacTage / YHEHA, NJIAHOM pana H
HauHHHMA OLUCHHBAKA.

Oo6anHun HacTaBe

Monyn ce peanusyje kpos3 cnenelie obnuke Hactage:

o Teopuja (18 uaca)
e BexxOe (8 wacoea)

HMoaena ose/berba HA rpyne
Onememwe ce nenu Ha rpyne 1o 10 ydenuka.

MecTo peannsausje HacTaBe
o KaOuHer 3a pauyHapCcKu xapasep.

1QEHOE!K8 ja Qeanmagui! HacTape

e Canpikaj HACTABE CE peaiu3yje Kpo3 MeToae
AKTHRHO OPHjEHTHCAHE HacTaBe

QuemwHBaAKE

BpenHoBame 0CTBAPEHOCTH HCXO0/1a BPLIHTH KPO3:
o npahete OCTBAPeHOCTH HCX0/a;

e YCMCHO H3larame;

e TECTOBE 3HaMbA;

e TCCTOBC NPAKTHYHHX BCIUTHHA,




Hasus monyna:
Tpajame momyna:

¥pehaju 3a noBesusame

16 + 10 yacosa

LHHU/bEBH MOAYJIA

UCXOAU MOIY.JIA

[o 3aBpiieTky Moaya yueHuk he GHTH y cTamy 1a:

OBABE3HH U NNPENOPYYEHH
CAIPKAJU MOAYJIA

YIYTCTBO 3A
JUJAKTHYKO-METOAUYKO
OCTBAPHBAIE MMPOI'PAMA

e VYceajame 3Haba 0
BpCcTaMa
KapakTepucTHKamMa
pasnuuuTHX HHTEpdejca 3a
KOMYyHHKauMjy 1 ypeheja
34 NOBC3HBAHC

e Ocnocobrbarame 3a
koH(purypucame ypehaja
3a MoBe3HRahe

® Haseze H 00jacHH KapakTePHCTHKE NPEHOCHHX

Meaujyma

ynopehyje kabnose

BpLIN H3DO0p Kab/oBa y 3aBMCHOCTH Ol 3aXTeBa
Haseje u ofjacHun ynory unrepdejca pauyHapa
onuue GyHkunjy monema, hab-a, switch-a,
bridge-a, router-a 1 gateway-a

BpK 130bop ypehaja y 3aBHCHOCTH 01 3aXTeBa

o kouburypuine mpexte ypehaje

BpcTe npeHoCHUX Meaujyma
KapakrepucTike NpeHOCHHX Meaujyma
Bpcte kabnosa (KoakcujaaHm, ca
YIpPEACHHM NapuLaMa, onTHUKH)
MpeskHa KapTHua

Monem

ISDN Tepmunan ananrep
ADSL/DSL moaen

USB

FireWire

IrDA

Repeater

Hub

Bridge

Switch

Router

Gateway

W HCXOHMA HacTaBse / VUEHA, TJIAHOM pala H
HauHHHMA OUCHHBAA.

O06auun HacTape
Monyn ce peanusyje kpos3 cnenelie obnuke Hactage:
e Teopuja (16 uaca)
e BeskOe (10 yacosa)

IMoaena oe/berba HA rpyne
Onesbemwe ce nenu Ha rpyne 1o 10 yyenuka.

MecTo peanusausje HacTaBe
o KaOuHer 3a pauyHapcKu xapasep.

[Ipenopvke 3a peann3auujy HacTape
e Caapikaj HACTABE CE peaiu3yje Kpo3 MeToae

AKTHBHO OPHjEHTHCAHE HacTaBe

QuewHBAKE

BpenHoBame 0CTBAPEHOCTH HCXO0/1a BPLIHTH KPO3:
o npahethe OCTBAPeHOCTH HCX0/a;

e YCMEHO H3Jarame;

e TECTOBE 3HAMbA;

TECTOBC NPaKTHYHHX BCLUTHHAL

Ha nouetky Monyna ydeHHKe YNO3HATH ¢a LIM/bEBHUMA




Hasus monyna:
Tpajame Momyna:

MpekHe TEXHOIOTHjE H YMPEKaBaLe
24 + 14 +18 yacosa

LHHW/bEBH MOAYJIA

HCXOJAH MOAYJIA

Ilo 3appuieTKy Moayna yueHHK he OUTH y cTawy 1a:

OBABE3HM H NPEMOPYYEHH
CAJIPJKAJH MOZYJIA

¥YNYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPHUBAIGE MMPOI'PAMA

Vcepajame 3Hama o
MPUHLHITHMA MPEAKHHUX
TEXHOJI0THja
OcnocobbaBame y4eHHKa
3a kpeupawe LAN mpexe
H POBEPY HheHe
()YHKLUHOHATHOCTH
Ocnocod/baBakke yueHuka
3a nosesnpame LAN
Mpexa

e o0jacHu MeTole NpHETYNa

pasiHKyje MpekHe TEXHONOTHje

® aHaIM3Mpa OrpaHHYeHa, MPeNHOCTH U MaHe
CBAKe TEXHOJIOTH]e

e HapoaW M o0jalbapa kapakTepucTHke WAN
TEXHOJI0THje

® HagoaM M o0jalkaBa KAPAKTEPHCTHKE
TEXHOOrHja OexUIHOT NpeHoca

e nosesyje mpexkHe ypehaja y LAN mpexy u

nozesbyje um IP anpece

NOBEMeE JIBE JIOKAJIHE MpeKe

MOBEKEe Ya/beHOT YIaHa Ca JOKATHOM MPEKOM

npoBepH (PYHKLUHOHATHOCT Mpexe

KOPUCTH MpekHe pecypce

Vripassbaibe NpHCTYIoM
Vnpasbatbe TOKOM

Ethernet

Ethernet ctanmapan

Token ring

FDDI

WAN rexHonoruje (jaBra tenedoHcka
Mpexa, NpeTniaTHHYKa J1HH Hja,
u3HajMJbeHa JuHKja, X.25, Frejm
relej, ATM)

bemuune tonosnoruje (bluetooth,
WiFi, WiMAX)

[TosezuBare MpexHux ypehaja
[pHCTYN MpEKHHM pecypchma

Haeraga y di10ky:

IMoee3uBamwe MpekHux ypehaja y LAN

Mpexy H noaebueame [P angpeca

[Mosesusamwe mpexHux ypehaja y LAN
MpEKY H KOH(PUIYPHCaHbe aKTHBHHX
Mpe:kHHX ypehaja

[ToBe3uBarme nBe NOKAIHE MpeKe

H MCXOJHMa HacTaBe / yuera, MIaHoM paja u
HauMHUMa OLEH:HBaba.

O6anun nacrase

Mouayn ce peanusyje kpo3 caeaeche obnnke Hacrase:
« Teopuja (24 uaca)

e pewbe (14 vacoga)

« HactaB y Onoky (18 wacora)

[Moaena one/bera HA rpyne
Onemsewe ce aenu Ha rpyne 1o 10 yuennxka.

MecTo peasnsaunje Hactase
« KaGuHer 3a pauyHapcKH Xapasep.

Ipenopyvke 3a peanu3aumjy HacTaBe
e Cajpikaj HacTaBe ce peanusyje Kpo3 MeToae
AKTUBHO OPHjEHTUCAHE HACTABE
e (Cpaky o1 nIaHHpaHHX aKTHBHOCTH HACTaBe y
OiioKy peannzoBatH y Tpajamy 011 6 uacosa.

OuewnBame
BpenHoBaibe 0CTBAPEHOCTH HCXO/1A BPLIUTH KPO3:

¢ npaheme OCTBAPEHOCTH UCXOM1A;
* YCMEHO H3Jlarame;
® TCCTOBC NPAKTHYHHX BCLUTHHA,

KOPEJIAUHJA CA JPYTHM NNPEIMETHMA

e  Onepatusuu cucteMu, Pauynapcku xapasep, MHKPOKOHTPOJIEPH H MUKPOpauyHapu

Ha NOYeTKY MOIYJIa YYeHHKe YTO3HATH ca UH/bEBHUMA




PAUYHAPCKA JIOFHKA

1. OCTBAPHBAIBE OBPA30BHO-BACITUTHOTI PAJA — OBJIHLH U TPAJAILE

HACTABA

PA3PE]T VKYITHO
Teopujcka HacTaBa Bemxoe [TpakTHuHa HacTaBa Hacraga y 0noky

111 68 34 102

2. HWJBEBH YUEIA

- CrHuame OCHOBHHX 3Hatba M3 apUTMETHUYKHX, JIOTHYKHX W anrebapckux OCHOBA pavyyHapa.

- Hsyuapamwe 3axona bynose anredpe n J/lemopranosa npasmia, cneun(UyHOCTH apHTMETHYKHX Onepalnja y OHHapHOM CHCTEMY, HauHHe peanH3aliije W ONTHMH3allHje NPeKuIaYKuX
(hyHkuMja

- CTHuame 3Hawa 0 OCHOBHHM MOjMOBHMA O IMTHTATHHM KOJTHMa M IMTHTaNHUM MHpOpMaLHjama;

- VYcpajame OCHOBHUX 3HAHa0 NPEKHIAUYKHM MPEkama, JOrHUYKHM 1 MEMOPH]CKHM eleMeHTHMA W KOMOMHALMOHNUM H CEKLUEHUMjATHUM MOIYIHMA.

- VcBajame 0CHOBA 3a Jajbe CTHLAE 3HAHA W ycaBplaBabe



3. HWJBEBH, HCXOJH, OBABE3HH H INPENMOPYYEHH CAIAPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPHUBAILE INPOI'PAMA

O L OBABE3HHU U MMPENNOPYYEHH EAVICEBOBA
TEMA LHHU/bEBHU Ilo 3aBpLIeTKY TeMe yueHHK fie OMTH y cTamby CAJIPKAJU MO TEMAMA JAUJAKTHYKO-METOJAHUYKO
aa: OCTBAPHUBAILE IMTPOT'PAMA
e VYcpajawe 3HaKa 0 | @ MNpeicTaBu NekanHe Opojepe OUHApHO, e YBon y OpojHe cucreme. [To3uLMOHN 1 Ha nouyerky Teme y4eHHKe YIO3HATH
GHIIEI[)IIOM OKTATHO H X€KCaJAeLIMMATHO HEMOIHUHOHH ﬁpﬂjllH CHCTEMH Ca UH/BEBHMA H HCXOAHMA HACTABE —
npe/cTaB/batby e nperpapa OpojeBe W3 jeHOr y Apyru Opojun | e BuHapHH OpojHH cHCTEM yueHsa, IJIAHOM Paja H HAYHHHMA
nojaraka, cHCTEM o XekcajeUHMalHi H OKTaTHH OpojHH ouemnBama,
KOOHpamy H e cabupa, oly31uMa, MHOKH H 1eNH Y cHcTeM
onepauujama y OGuHapHOM OPOjHOM CHCTEMY o Tlpesohere u3 jenHor y apyru teskunckn | Obanum nacraee:
OMHapHOM cHCTeMY | e o0jacHM HaUuMHe O3HaYaBama Opojera OpojHK cHeTeM Ipenemer ce peanusyje kpos cneaehe
e npeacrasi 6pojese BCD koaosuma o OCHOBHe onepauuje HaJl HEO3HAYEHUM o0/uKe HacTaBe:
Bunapun e 00jacHH HAUWH NPEICTAB/batba OUHapHUM SI'JDJCBHMa e Teopuja (2 uaca x 34 cenmuua = 68
HEHYMEPHUKHX o/jiaraka e O3snaueHu OpojesH yacosa)
3anuc P _
noxaTaka e nagene pasnuky wamely ASCII kona u e ApuTMeTHKa o3HaueHHX Opojera e BexOe (1 vac x 34 cenmuua = 34
UNICODE crannapna e buHapHO npejacTasibamhe paioM/bEHHX yacosa)
Opojesa
e [Ipencrasbame nofaraka y payyHapy
e [IpencraBmame HyMEPHUYKHX NOJaTaKa
e BCD kon
L] anﬂCTaBJ'I:aILC HECHYMEPHUYKHX NMOoJaTaka
e ASCII kon
e Unicode crannapn, nocedaH OcBpT Ha
UTF-8
e VYcpajame 3Halha 0 | ® KOPHCTH OCHOBHe HaeHTHTeTe Bynose e Axcnome u Teopeme bynose anredpe INpenopyke 3a peanu3aunjy Hacrape:
OCHOBHHM anredpe (KOMYTaTHBHOCT, ACOLIHjaTHBHOCT. e [Ipu obpanu Teme ,,buHapHy 3anuc
JIOTHYKHM * [HIIC Taﬁnuuy HCTHHHTOCTH 3a1aT¢ JIOTHYKE ,EU(I!L‘T[)I‘IS}«"TI-1I3I|CII3Tf HEYTPaJIHH €JIEMEHT, noaaraka™ YCRNAAUTH NpHMEPE U3
onepauHjama H (yHLMje U H3pasa KoMIUleMeHTapHocT, [le MopraHosa nporpamMupaba Tako Ja ce 4acoBHMa
KONTMMa 3a e HaOpojH BpCTE OCHOBHMX JIOTHUKHMX KOJa H npasuIa, ancopruMja, aHuxunauuja) Be:KOM oapane nporpamcke
peanusauujy N03Haje BbHXOBE KapaKTepHCTHKE o Ilpexknnauke GyHKUHje U H3pasH peanusauHje NocTynaka KoInpama,
JIOTHYKHX H e Haupra cumO0IHUKE O3HaKe U TabinLe e 3ajasambe npekuaauke GpyHkuuje KOHBEPTOBakA W3 JEIHOr Y 1Pyru
APHTMETHYKHX MCTHHHTOCTH 3a e/leMeHTapHa Jloriuka kona | e Jloruuke onepaiuje cHcTeM, n3Boljere onepaimja
bynosa n (QyHKUM]a ® [pOBEpaBa paj eIEMEHTAPHUX JIOMHYKHX e OcHosha noruuka kona U, HJIH, HE OHMHapHe apUTMETHKE NPUMEHOM
npexkuaay kona u npaeuia bynose anredpe e Hspenena nornuka kona HHU, HUJIH OMTCKMX onepartopa
Ka ® BpPIIX MHHUMH3ALUH]Y JOrHUKe (PYHKLM]e KCHIJIH (XOR), HEKCHIIH (XNOR) e [Ipu obpann tTeme ,Jlpekunauke
anredpa e peanusyje noruike GpyHkurje nomohy o Jlornuke dyHkumje. MunnMusaumja Mpesice’™ BpEMEHCKH ce YCKIaanTH ca
JIOTHYUKHX KOJaa NPHMEHOM Kapﬂooanx Mana. TEMIIOM H3YUaBatba rpaausa H3
e HmMnnemenTaumja norunukux yHxumrja npeameta Enektponuka y Tpehem
noMohy ejeMeHTapHuX KoJa. paspeny
e Ha naGopatopnjckum BexOe ca
KOJIHMAa CHHMHTH 3aBHCHOCT H3j1a3a
o/ yhaza 3a 0ap jeHO KOJO a aKo je
Moryhe H 3a HEKOJIMKO pasiuaHTHX
KOJIa H aHAJIH3UPATH pe3yJsiTaTe.




e ¥ BexOn M3Benena noruyka kona Ha
JjenHum Bexxbama U3pamnTH
MHHHMH3ALUH]Y PyHKUMjEe 1
HaLpTaTH LeMy, a Ha caenehum
pexdama peanu3oBaTth 100HjeHy
(ynxumjy

e ¥V peskOM KOHAuHKM ayTOMaTH
oapaauTh 010K Aujarpame 3a
HEKOITHKO NpUMEpa

Mpexknaay
Ke Mpeske

o YcBajame 3Haa 0
peanuzalmju
JTOTHYKO-
NpeKHIa4yKHX
Mpexa

HaBOJH pa3iHKe KOMﬁHHaLlHOHOHHX,
CeKBEHIMjaTHUX 1 MELIOBHTHX NMPeKHAAYKHX
Mpesia

paznuKyje nomycabupa4 ¥ noTnyHH cabupay
ofjacHH CTPYKTYpPY M HAUMH paja cadupaua
W3BElE jeHaUNHY cTaa cabupaua u
peanusyje ra JOrH4KHM KOJIHMa

HaBee (yHKuHje, 0djacHH CTPYKTYpY H
HAYMH paja koaepa, 1€Koaepa, KOHBEpTopa
Koja

Haseje PyHKLH]e, 00jacHH CTPYKTYPY U
HauMH paja MyJTHIIeKcepa H
JEMYIITHILIEKCEPA

o0jacHu pan pasnnunTux dgaun dronosa,
3anicyje muxose tabene HCTHHUTOCTH 1
HaBOM HHXOBY YNoTpedy

KOPHCTH YHHBEP3aiHa JOrHYKa KOMa 3a
peanu3auMjy JOrHYKO-NPEKNIAuKHX MPEKa
peanusyje gunn daon ca NILI noruukum
KonMma

npejacTaBu U odjacHu G0k Aujarpam
KOHauHOI ayToMarta

NpeACTaBH KOHAYaH ayTOMAT JHjarpaMomM
cTarmba

upTa OJI0K LIeMe CTALHOHAPHUX H
NoMepayKHX perucrapa, ofjalmasa HaYUH
HHXOBOT pajia H HaYHHe YNHCHBaba H
OUHTaBama nojaarTaKa

pasiuKyje acCHHXPOHE H CHHXpOHe Opojaue

o OyHKUHjE H CTPYKTYPA NPEKHIA4KHX
Mpexa.

e CTpykTypa KOMOMHALMOHUX Mpexka

* OcHOBHe KOMOHHALIHOHE MpPesKe:

o Cabupau. [Tonycabupau.

o Myatunnekcepy. [leMynTHIIEKCepH.

o Kozepn. Jlekonepun. Konsepropu
KOJ0Ba

o OCHOBHH MEMOPHjCKH €JIEMEHTH:

O ACMHXPOHH W CHHXPOHHM (un-
(uonoeu (PC, JK, I, T) n neuesn.

o CTpyKTypa ceKBeHUHjalHHX Mpeka

o] Konaunu aAyTOMATH.

o Munujes, Mypor ayTomar
Jeuuuija 1 ocHOBHA KnacH(uKalnja
ayTomara

e [Ipencrasmame ayromara

Pernctpu.

o THIOBK perucrapa y 3aBUCHOCTH 01
HauMHa yruca M HMTaa rnojaTka.
PerucTpu cneunjajiHe HaMeHe.

* bpojauu

e Meluosure Mpexe

O MEMOpHjcKa Koua,
O apUTMETHYKe jelHHHLE,
o JA wn AJl npereapauu
e Mewmopuje ROM, PROM, EPROM,
EEPROM, FLESH, RAM.
® Anpecupaibe MeMoOpHje.

Ouew.nBame:

Bpennoame ocTBapeHOCTH HCX0a
BPLIUTH KPO3:

e [Ipaheme ocTBapeHOCTH HCX0a
o TecToBe 3HaALA

OxpHpHu Hpoj yacoBa No TeMama:

e bunapuu 3anuc nonaraka 14 vacosa

e Bynosa u npexkuaauka anredpa 24
yaca

e [Ipexnnauke mpeie 30 yacosa




objacHu pan Opojaya M LpPTa BpeMeHCKe
JHjarpame cHrHana

HABOIH NPEAHOCTH M HEJOCTATKE MOjeAMHHX
Opojaua

BPLUM KJIaCH(PHKALH]Y MEMOPH]ja npeMa
HAUMHY 3a[MCHBAbA, HAYHHY IIPUCTYTIA,
TEXHOJIOTHjH H3paae

00jacHH YHYTpaLlty CTPYKTYPY H NPUHLMI
paja MEMOPHJCKHX KOsla

HABOJIM pazinke uimel)y AMHAMHUKHX H
CTATHUKHX MOIYNPOBOAHHYKHX MEMOpPHja

e PLA, PAL.

BEKBE

BpojHu cucremu

bynoea anrepa

OcHOBHA JIOrHYKa KOJIa - aHalM3a

paaa

4. OcHoBHa JIOTHYKa KOJIA - Mepetbe
HAMOHCKHX HHBOA

5. HzeeneHa noruyka KoJa - aHaausa
pana

6. HmmnemeHaTaumja TOrHYKHX
¢ynkumja nomohy eneMeHTapHHX
KOJIa - MPOjeKToBabe,
MHHHMH3aLH]A

7. HMmnnemeHatauuja nOrH4KMX
¢yHkumja noMohy eneMeHTapHUX
Kona - u3pajia

8.  MynrHinekcepH u
nemyntunaekcepu (nnp CD 4028
BCD y neunmannu)

9. Konepn, nexonepu (Hnp CD 4511
BCD y 7 cerment)

10. ®aun-aon - JK, PC

11. ®nun-don A, T

12. Jleuern

13. Konaunu aytomatu

14. KoHauHmn ayToMaTH

15. Uludr peructpu

16. Hexannu Opojaun (CD 4017 unu
CllH4aH)

17. Bunapun dpojau

bl

KOPEJIALIHJA CA APYTI'HM NPEAMETHMA: Enexrponuka, [Tporpamupatbe, Pauynapcku xapagep, MHKPOKOHTONEPH U MUKPONPOLIECOPH




OJPKABAIBE PAYYHAPCKHUX CUCTEMA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIH H TPAJAIBE

HACTABA IMPAKCA YKYITHO

PA3PE]
Teopujcka HactaBa Bexoe IMpakTnuHa HacTaBa Hacraga y 6noky

v 93 30 123

2. HHJBEBH YYEILA

- OcnocobmaBaike yueHnka 3a npaherme MCTOpHje paja pauyHapcKOT cHCTeMa Mo 3aaTHM MapaMeTpuMa H Mpejularame TepMHHA MPeBeHTHBHOT OJpiKaBatba
- OcnocobbaBatbe y4eHHKa 3a cnipoBoljetbe NMPEeBEHTHBHOT OJpAaBatba

- Ocnocod/saBaike yueHHKa 3a yTBph1Bae H 0TKNamae KBApoBa y pauyHapcKoOM CHCTEMY

- Ocnocob/bapatbe YHEHHKA 3a NPaBJbeHbe PEe3ePBHHX KOMMja MpeMa 3aaTHM napaMeTpuMa

- OcnocobibaBatbe YUEHHKA 32 HAZOTPajlY PauyHapCKOr CHCTEMA

3. HA3UB U TPAJAILE MOJ1YJIA

Paspen: YETBPTH
Pen.6
p HA3MB MOJIYJIA Tpajate Moaya (4acoBu)
1. PenoBHO 1 NpeBeHTHBHO 0/IpJKaBa:E PAYYHAPCKUX CHCTEMA 60
2. JlnjarHocTrka KBapoRa y pauyHapCKOM CHCTEMY 21
3. OTknatbarke KBapoBa y pauyHapckoM CHCTEMY 12
4. bnok Hacrasa 30




4. 4. UUWJBEBH, HCXOJH, OBABE3HH U MPENOPYYEHH CAIPKAJH U YIIYTCTBO 3A JHJAKTHUKO-METOJHYKO OCTBAPUBAIGE ITPOT'PAMA

Hasue moayna:
Tpajame moayna:

PenoBHO H NpeBeHTHBHO 0p:KaBale padyyHapa
60 yacoBa

» Yno3HaBame YYeHHKa ca
OCHOBHHM MeTOdaMa
O/lpJkaBaka payyHapcKHX
cHCTeMa

* Ocnocol/bapatbe

YUEHHKA 32 cripoBoljerse

METO/1a OJIp/KaBamba

pauyHapcKHX CHCTEMA

o JedHHUILE TEPMHHE NOY3IAHOCT,

pavyHapcKor cHeTeMa;

PacnoNokHBOCT H NONPABJLHBOCT;
AeUMHHILE N0jaM PeyHIAHCE H HheH YTHLIA]

Ha MOY3/JIaHOCT CHCTEMA Y LIeJTHHH; .
pazIMKyje W NPUMEtbYje BPCTE 01piKaBatsa
pauyHapcKOr cHeTeMa; .
npaTH TEPMHHE OJIPiKaBarba pauyHapCcKor
cHcTeMa; .
NpoLeryje TPOLIKOBE 0pKaBatba

payyHapCcKOT CUCTEMA; .
onabepe anat U HHCTPYMeHTe noTpedHe 3a
OIPKABaLE PauyHaPCKOT CHCTEMA; .
OJI1aXe eNeKTPOHCKH H TOKCHYHH OTMAal Y
CKJ1aay ¢a 3aKOHCKHM MPONHCHMAZ .

KOPHCTH MEpe 3aliTHTe Ha paly Y NOCTYNKY |e
OpKaBaba pauyHapCcKoOr CHCTEMa;

KOHTPOJIHILIE H YNIPaB/ba aMOHjeHTATHHM .
YCJIOBHMA Y KOjHMa pajie pauyHapcku .
CHCTEMH;

ynihemkeM NojeIHNX Je0Ba PaYyHAPCKOT |e
cHCTeMa OJlpiKaBa CHCTeM (YHKLHOHATHHM; | e
OJpKABA M YNPABJha HAMAjAbEeM;
KOH(HUrypHIle HANPeIHO YpaBibatbe .
Hanajamem; .
npatH M pelapa npodaem ca noehaHom

OYKOM H €IEKTPOMArHETHHM U paauo ¢p.

3pauerem;
00jacHH pasnore MpaB/beba PE3ePBHUX .
Konuja;

dHAIH3HPa I'Il.)TpCﬁC KOpPHCHHEKA 34 .
apxXHBHMpakeM NoJIaTaka; .
npeinaxe BPCTY H NEPUO apXUBHpatba y
cKknady ca notpebamMa KOpHCHHKA; .

nIaHupa apxHBHparke MoJaTaka y ckiaay ca
notpedamMa KOPHCHHKA;

Noy3JaHOCT, BpeMe MCTIPaBHOT paja,
cpelibe Bpeme H3Mel)y oTkasa,
nonpae/bHBOCT; BpeTe onpikaparba
pauyHapCKHX cHcTeMa;

IMojam penyHnance y pauyHapckom
CHCTEMY, YTHUA] HA NOY3aHOCT.
TpowKOBH OpKaBaba pauyHapCKor
cHcTema

Ouanarambe TOKCHUHOT W €JIEKTPOHCKOT
oTnaja y ckiamy ca 3aKOHCKMM MponHcHMa
INpunumnu 3amTure Ha pany; Mepe nuune
Ge3benHocTH

OnprkaBatbe XapaBEPCKHX KOMMOHEHTH
padyHapcKor cHeTeMa

AnaT 1 MHCTPYMEHTH 3a paj;

OunprkaBatbe NOBObHHX aMOWjEHTAIHHX
ycnosa; Knumaruzauuja;

Uniwhetrbe pauyHapckor cHeTeMa;
Onpkapame KpanuTeTa Hanajawa; Ypehaju
3a HENpeKHIHO Hanajakbe;

3awruTa o1 Oyke u Budpaumja

3awTHTa 01 eNeKTpoMarHeTHor u PQ
3pauerha;

3awTnTa oa Kpale 1 KomHparma;

3amMeHa MOTPOIIHUX Ae0Ba ( MHILIEBH,
TacTaType, BeHTUNAaTOpH, datepuje
(maTuuna naoua, YIIC, ...), ToHepH,
KepPTPHUH, nanup,...);

[Mojam rapanTHOr poKa M cepBHCa Y
rapaHTHOM POKY, YC/IOBH rapaHiiuje;
Yroeopu 0 o/ipiKaBamy:

Onpixapatbe codTeepa y pauyHapckom
CHCTEMY

Hzpana pezepeHnx konuja: Tunosu
pe3sepBHHX konuja; [nan n3pane pesepBHUX
konuja; Bpahamwe pe3epBHHX Komuja;

UCXOAH MOAYJIA YNYTCTBO 3A
LIMJbEBY MOAYJIA |  Tlo 3aBpiueTky Moaysia yuetuk he Guti y OBABCEEH;'H?A?HPE;?);’S&“" JMIAKTHYKO-METOANYKO
CTamby Ja: OCTBAPUBAIGE TIPOTPAMA
e Habpoju n ofjacHu BpcTe OpKaBaba o [lojam oap:aBarba pauyHapcKor CHCTEMA,

Ha NOYETKY MOOyNa YHEHHKE YIMO3HATH Ca LIH/LEBHMA H
HCXO/MMa HAcTaBe / Yuera, [1aHoM paja H HAYHHHMa
OUEHHBAA.

O0HUH HACTABE
Mouyn ce peanunsyje kpo3 ciesehie odiike HacTase:

e« Bexbde (60 uacora)

Ionena ojie/berba HA rpyie
Opneswerse ce nenu Ha rpyne 1o 10 yueHuka.

MecTo peanusauuje HacTaBe
e  Pauynapcku kabuner.

Ilpenopyke 3a peanusaumjy Hacrape

e VueHunma 00jacCHHTH OCHOBHE [10jMOBE O OApPKaABAkbY
pauyHapckor cuctema; HaBecTn BpeTe onpkasatba.
OGjacHuTH (PaKTOPE KOjH YTHUY HA TPOLLKOBE LeHe
OJp/KaBama. YMo3HaTH X ca OCHOBHUM NpaBHIMMa
3alITHTE HA pajy W Mepama JindHe Oe30e/IHOCTH Koje
MOpajy npeay3uMari. Yno3sHatu Hx ca anatuMa u
HHCTPYMEHTHMa 3a pail.

e OGjacHHTH M IEMOHCTPHPATH YTHUA] pa3sHHX (akTopa
Ha (YHKLHOHHCAbe pauyHapCKOT CHCTEMa,
amMOMjeHTaTHI YCIIOBH, 3padciba, NPJLBIUTHHA, ...

e OO0jacHUTH BaXKHOCT (PU3UKE 3ALUTHTE PauyHAPCKOT
CHCTEMA. HCMQHCTPHPZ'[TH HAYHHE 3aLUTHTE.

e OO0jacHHTH H JIEMOHCTPUPATH NpOLELYpe NPH 3aMeHH
PAZIHUHTHX NOTPOLIHUX NEJ10B4d. Hcrahu paskHoct
NpaBUJIHOT OJUTarakha TOKCHYHOT H eJIEKTPOHCKOT
0TNajsa KOjH HACTaje y MpOLecy O/pKaBatba
pauyHapcKOr CHCTeMa;

e (O0BjacHHTH BaXHOCT MOLITOBAHKA FAPAHTHUX YCI0BA H
OCTBapHBalba NMpaBa H3 rapaHLHje;

e OOGjacHUTH pazore NpaB/betha Pe3ePBHXH KOHja,
HABECTH THIIOBE H 3aje/IHO ca YYEHHLIMMA YPaauTH




npaBy pe3epBHe KOMMje npema 3aaaTnm
napamMeTpHma;

ACTEKTYje, aHaTH3Hpa 1 OTKNIama npodaeme
y apXHBHpamy nojaraxa;

npenopyuyje axypupaime coTeepa y UMby
OTKJIatbatba NpodiieMa y paty HIH Y LHIbY
nodosbwata nepdopmaHcy pana;

o0aB/ba akypupare copTBepa y LHbY
OTK/Iaatba npodieMa y paay Win y UHbY
nodosbliaka nepdopmaHc paja;
npenopyuyje Haaorpaay Xapaeepa y UHbY
OTKJIatbatba NpodJieMa y pamy WIH Y LHIbY
noGosbLIama nepdopmancy paja;

obaBsba Hanorpaamsy codTBepa y UHIbY
OTKNabatba npodieMa y paay WiH Y UHbY
nobosbliamka nepdopmancy pana;
AeTeKTyje npobieme NpH axypHpatby 1
OTKJIakha HX;

obasJba akypuparwe BIOS/UEFI y uniby
OTKJIatbara npodaema y pamy HiIH
noGosblIama neppopMaHcH;

o0jacHu 3aKoHcKe nocneante kopuihema
HelerajiHor coreepa;

JeMHCTaTupa HeNeraaHu i HelleranHo
HHCTANHpaHu codTep;

o0jacHH HAuUMHe NHUEeHUMpama coTrepa;
npenopy4H Mojes THUeHUHpama codraepa
npuMersyje oaroeapajyhu moaen
JIMUEHLMpaba coTREpa;

00jacHH yOTy IHPEKTOPHjYMCKHX CepBHCa;
00jacH! YJI0Ty JIOMEHCKOT KOHTpOJIepa;
neduHuLIe 00jeKTe AMPEKTOPHjYMCKHX
cepBHca;

HHCTaNIMpa W KOHDHUTypHLIE TOMEHCKH
KOHTpolep npema norpedbama KOpUCHHKA,
KOPHCTH anarte 3a aAMHHHCTPALM]Y
IHPEKTOPHjYMCKHX CepBHCa;

NPUAPYKYje pauyHap J1OMEHYy;

Kpeupa u koHpurypuie odjexre
JHPEKTOPH]YMCKHX cepBHca yonTpedom
CKPHUIITOBA;

NMpPaTH CTake Pau4yHapCrOr CHCTEMA,

BPLUM MpoLeHy nepopMaHcH pauyHapcKor
CHCTEMA HA OCHOBY pe3yJiTarTa npahcma;
00jacHH MnojaM M 3Ha4aj rpyIHHUX MoJKea y

AyTOMaTH3HBaK-€ 3a/1aTaKa pe3epBHOT
Konupatba 1 Bpahatsa Komnuje;

Codyreep 3a u3pany pe3epBHHX KONHja.
Pa3nunTH acnekTH oapikaparba coTBepa
Y pauyHapcKoM cHCTeMY (2KypHpase 0.¢.,
HHCTaNaUKja "3akpna”, axypuparme
codTeepa, HUEHLE)

Pef10BHO akypupatbe onepaTHBHOT cHCTEMa
(pasnu4YUTH HHBOH aXypHpPaba)

CepBHCHH NnaKkeTH

[Mojam nepopmancH pauyHapeKOr cHCTEMa
ITpouena nepdopmaHcH padyHapcKor
cucrema; Pedepenua 3a nopeheme;

Anatu 3a npalieme cTatba padyHapcKor
cucTema (NpoBepa 3ay3eTOCTH MEMOPH]e,
npouecopa, IHcKa, Mpeke, IMcTe npoLeca);
Kpeunparwe okuaaua u akumje Ha oapehenn
noralyaj npu npahemy;

Hanorpanma onepaTHBHOr cHCTEMa,
pasnosu 3a HaloTpaby, NpodieMu mpH
HajorpaimH

INonewagsae axxypHpama HHCTATHPAHOT
cofreepa;[Ipobnemu npu amypuparmy:
PenoBHo axkypHpare aHTHBHPYCHOT H
OCTAJIOT 3ALUTHTHOT coTREpa

Penoeno axxypupamwe BIOS/UEFI,
¢upmaepa ypehaja; [Tpodnemu koju Mory
HacTaTH y pany nocrojefinx apajeepa HakoH
@Kypupamwa Gpupmeepa ypehaja
JInueHuMparbe copTBepa, 3aKOHCKa
perynarusa; JKuBoTHu Bek copreepa;
Mojenu nuueHurparma codreepa: no opojy
(aKTHBHHX) KOPHCHHKA, 110 CEPBEPY, M0
npotecopy, no jesrpy ,... ( Windows,
MacOSX, Linux ); BupryenHe malunHe,
cofrBep Ha 0ONaKy, CHCTEMCKH H
arIMKaTHBHH coTBep;

IMojam anpekTopHjymckux cepeuca; [lojam
JIOMEHCKOT KoHTponepa; HHcTanaumja
JAOMEHCKOTI KOHTpOJAEpa,

Tunosy objeKara y AHPEKTOPHjYMCKHM
CepBUCHMA;

Paj ca oBjekTHMa IHPEKTOPHjYMCKHX
CepBHCA,

AytenTnukaumja odjexara y i.c.;

npaeJbeke pe3epeHe Konuje u ppahame Komnuje.
JlemoHcTpupaTH MOryhHOCTH 3a ayTOMaTH30Babe THX
3ajaraKa.

OGjacHHTH MojaM KMBOTHOT BeKa cO()TBEpa, akKypHparba
W Hajorpaame. JleMoHeTpHpaTH M ca yueHHuMMa npohu
HEKOJIMKO CLEHApHja aKypHparba HaLorpaibe.
JleMOHCTPHPATH CLEHAPHO HEYCTIELIHOT aKypHpaka,
Hazorpaate U MoryfiHocTH onopaBka y ToM ciy4ajy.
ObjacHHTH MOJIENe THUEHUHpaba coPTBEp U ca
YYEeHHLIUMA IUCKYTOBATH KOJH MOJIE/IM CY NOTO/HM 3a
KOje CHTyaluje.

INMokasati yyeHnuuma axypupawe BIOS/UEFL
JleMOHCTPHpATH CUEHAPHO HEYCMELIHOT AKYPHPatha |
MoryliHOCTH OMopaBKa y TOM cly4ajy.

OGjacHHTH N0jam 11.C. ¥ IeroBY BaXHOCT, THIOBE
objekara. Ca yueHnUMMa BexOaTH HHCTANALM]Y
cepBuca, paj ca odjekTHMa, nojelagame odjekara,
ynoTpedy ckpunTopa y paay ca odjexktuma. OOpaauTi Ha
Windows-u kopuctehu Active Directory, u Ha Linux-y
kopuctehin Apache Directory Studio.

IMpu obpanu anara 3a npahewe Ha Windows nocsetHTH
naxmwy, Kako yrpaljeHum anatuma, Tako M TIakeTy anara
sysinternals 3a Haj30p, pasIHYHTHX Napamerapa
cHcTeMa, Ha 0Baj anat ce 00aBe3HO BPAaTHTH M Kajla ce
Oyae paauna aujardoctuka codreepekux npodnema. Ha
Linux-y npohu top. iostat, vmstat, Isof, htop, psacct, acct,
monitorix, nmon. OGjacHUTH, NOKA3aTH W HABECTH
YUEHHKE J1a CAMOCTAJIHO Ypajle Kako ce Y MojelHHHM
A1aTHMa MOTY NOCTABHTH OKHJAYM M aKUHje Ha
onpelienn norahaj/crame y cucTeMy M nokasaTi
HEeKOJIMKO CcleHapHja ynotpeoe.

Objacuntn CIM, ynpasibatbe pauyHapcKHM CHCTEMOM
kopuuihiersem WBEM undpactpykrype. OdjacHurn wmi
Ha windows-y u openlmi na linux-y. [NpakTi4no npohn
KpeHpatbe CKPHITOBA U HEKE je[IHOCTaBHE orlepaLHje
HaJ yNpaBbanuM 00jeKToM (I0XBaTaie PacroiokHBe
MeMopHje, ucTe cepBuca, MHpopMalije H3 THEeBHHKA
pana o oapehenom cepsucy,...)

[1pH peann3aumjil KOPHCTUTH BHLLE BEP3Hja ONEPAaTHBHHX

cuctema :Windows, Linux, MacOSx, ...

Hanomena

On oefie H3J103KEHOT NAAHA ce Moxke oacTynuTn 10%,
20% y3 carniacHocT cTpy4Hor Beha.

OuemnBame
BpejiHoBabe 0CTBAPEHOCTH HCXOJIA BPLINTH KPO3:




YNpaBJbatby KOHPHTYPaLHjoM

npUMerYje rpyrHe MoJiHce 3a NoJelaBatbe
pauyHapCKHUX W KOPHCHUYKHX HAJIOTa;
00jacHH HAUHMHE 3a YNPABJbatLe
KOHDHIYPaLHjOM patdyHapCKHX CHCTEMA;
YNpaB/ba KOH(HIrypaLnjoM pauyHapckor
cHcTeMa ynoTpedoM CKpHNTOBA 3a
ayromarH3aumjy;

Ynpaesbame pauyHapckuM, rpynHHM,
KOPHCHHUYKHM H CEPBHCHUM HANO3MMa;
Objextn rpynaux nonuca; Pexocnen
obpane rpynuux nonuca; Gunrpupare;
KonTpona nonewaeama pauyHapa nomohy
IPYIHHUX MOJIHCA;

KoHTpona KOpHCHHUKHX MOJeLIaBaba

noMoRy rpynHux noauca;

[Mpaebere u nojeiapame objexara
JIMPEKTOPH]YMCKHX cepBuca ynoTpedom
CKPHITOBA,

Onpikasatbe IMPEKTOPHjYMCKHX cepBHca y
pauyHapcKoM cHcremy (0asa, JIOroBH,
nethparmenTupame Haze, oHnajH, odnaju
Anarn 3a npaheme crama pauyHapckor
cHcTema (npoBepa 3ay3eTOCTH MEMOpH|e,
npoLecopa, AMCKa, MPeKe, IMCTe npoLeca);
Kpeupame okunaua u akumje Ha oapehexu
noralyaj npu npahetby:

Jlokauuje nHepHuka pana; dunrtpupatse;
Vnosnasame ca moryhiHocTHMa CKpUINT
je3nKa u cazpiajem cTaHaapaHuX
Gubanorteka 3a paj ca GpyHKUHjaMa
oTnepaTHBHOT cHCTeMa, (hajn cHCTeMOoM.
NpoLeCcHMa;

HHunycTpujcky cTanaapam 3a ynpaebame
KOH(QHIYPALHjOM pPauyHAPCKHX CHCTEMA
npeko Beb-a; CIM(Common Information
Model), cneunduraunja u cxema;
WBEM(Web Based Enterprise
Management); TTojam ynpasisaHor odjekra;
Mopnen ynpassanor odjexkta; MOF dopmar
JIATOTEKE 3a OMKC YIIpaBJbaHOT 0bjeKTa;
CrpyKTypa cHcTema 3a ynpaB/batbe,
peno3uTopujym objekara, MeHayep
objekara, nposejaep;

Vnotpeda anata 3a ynpasibame
KOH(HTYPAUHjOM PauyHapPCKHX CHCTEMA;
Ynotpeba y npahety 1 npoMeHu
N0JICILABAIbA PAYYHAPCKOT CHCTEMA.

npaheu,e OCTBAPEHOCTH HCXOIA;
YCMEHO H3Jlarambe;

TECTOBEC 3HAHA,

TECTOBE MPAKTHYHHX BELUTHHA,
AKTHBEHOCT Ha HacOBHUMa;




Hasue monyna:
Tpajame Mosyna:

JInjarHoCTHKA KBApOBA ¥ PAUYHAPCKOM CHCTEMY

21 yac

LHH/bEBH MOYJIA

NCXOAN MOAYJIA

ITo 3aspeTky moayna yueHuk he ouru y

CTakby Ja:

OBABE3HHU U MPENOPYYEHH

CAJIP)KAJH MOJYJIA

YIIYTCTBO 3A
JAUJAKTHYKO-METOAHYKO
OCTBAPUBAILE ITPOI'PAMA

e Ocnocob/baBatse
YUEHHKa 33 CAMOCTAIHO
OTKPHMBAE Y3POKa KBapa
Yy pauyHapcKkoM CHCTEMY

e OcnocobibaBatbe
yueHuKa 3a cnpopoheme
CKYIla TECTOBA Y LHIbY
NpoHaJaKeha y3poKa
KBapa

objacHu nojam ksapa y
padyHapCKOM CHCTEMY;

KOPHCTH HaYY€HE KOMYHHKALHOHE
BELITHHE ¥ NOCIOBHO] OKOJIHHH;
aHAJIN3HPa CTalbe pauyHapcKor
cHcTeMa

nperjieaa pauyHap y uniby
JleTeKlHje CHMNTOMA KBapa;
NpHMEHYje paziniuTe TEXHNKE
OTKpHBaa KBapa;

(hokycHpa ce Ha MPeTNocTaBKy O
HajBEPOBATHHjEM Y3POKY KBapa
TecTHpa je;

cacTaB/ba TUIAH MEPErba W
TecTHpama koja Tpeda 0daBUTH Ha
pauyHapy Y LHJbY OTKpHBaba
y3poKa KBapa;

00aB/ba TECTHPAILE XapABEPCKHX
KOMIOHEHTH;

o0aBsba TecTHpame COPTBEPCKUX
KOMITOHEHTH.

aHanu3npa pesynTare TecToBa M
H3BOJIH 3aK/bYYKe O TAYHOCTH
MPEeTNoCTaBKe O HAjBEPOBATHHjEM
Y3pOKY KBapa;

obaBka notedHa Mepeba y HHbY
OTKpHBakba y3poKa KBapa
KOPHCTH pasjIMuMTEe Nporpame 3a
JIHjarHOCTHKY XapJBepPCKHX
npoduiema;

nparu, Oeexn u aHann3npa
KOJIOBE TPELIKH W MOPYKE 0
rpemkama;

uaeHTuhuKyje HemcnpasHe
KOMMOHEHTE Y pauyHapcKoM
CHCTEMY

[Mojam kBapa y pauyHapckom
cHCTEMY;

KoMyHuHKaumja ca KIHjeHTOM Y
LH/BY OTKPHEaHa CHMITOMA;
I[TpaBuna ycneliHe KOMyHHKaLHje;
Onwuc KBapa, CHMITOMM KBapa,
uieHTndukaumnja npodiema;
Ycnoeu noj kojuma 101a3u 10
keapa; MoryhHocT penpoaykumje
KBapa;
Aynno/suszyenna/ongaxkropHa
HHCIIEKLHja PauyHapCcKOr CHCTeMa;
TexHHKe OTKpHBaIba y3poKka KBapa
¥ pauyHapCKOM CHCTEMY:

Merona npobe u rpeLike;

IMpouec enumunanmje moryhux
KBapoBa;

Hemewe npobnema Ha
nornpoodneme;

[MpeTnocrapka 0 HajeepoRaTHHjEM
y3poky ksapa; [TnaH rectipatba y
WHJBY BepH(HKaLHje NPeTnocTaBke;
ITojam Tecta 1 HauKMH crnipoBohera
TECTa;

daxTopH KOjH YTHUY Ha pe3ysiTaTe
TecTa;

Ilnan Tectupawa: Bpere TectoBa
XAPABCPCKHX KOMITOHCHTH,
Tecrou npotecopa;

Tectoeu Mmemopuje;

Tecrosu xapa aucka, SSD-a;
S.M.A.R.T. cucrem 3a Hanrnenamwe
NOY31aHOCTH IHCKOBA;

Tecrosu rpaduuke kapre:
HujarHocTuka XapaBepcKHx
npobyiema kopuihemem

Ha noueTky Mozayna yyeHUKe YNO3HATH ¢a UM/LEBHMA H
HCXO0IHMa HACTaBE J")'"lelbii, MJ1aHOM paja v Ha4YHHHMA
OUEH:HBAKA.

O0aHun HacTaBe
Mouyn ce peanusyje kpo3 cneehe obinke HacTaBe:

pexbe ( 21 vac).

[Moaena one/beba Ha rpyne
Onesbeme ce fenu Ha rpyne no 10 yyenuka.

MecTo peannsaiyje nacrase
Pauynapcku kabumer.

[Mpenopyke 3a peajn3auujy HacTaBe
» OO0jacHuTH nojaM Keapa ¥ cumnToma keapa. Kpos npumepe

YBOJIMTH Pa3HIKUTe TEXHHKE PEIIaBatba AHjarHOCTHYKHX
npobnema. TeduHucaTy niaH TecTHpara W 00jacHHTH
HauMHe crnporolera TecToRa pasIMYUTHX XapIBEPCKUX H
copTBEpCKHX KOMIOHeHTH. [ToKa3zaTh 1M rle ce MowKe
npoxahu fecnnaran AMjarHOCTHYKK COMTREP KAo H pasnuke
w3mel)y OecrmatHix 1 nnahenux pepsuja. IloctaBuTH npen
YHEHHKE KOHKPETaH INjarHoCTHUKK npobnem. Yuennke
MOACTHLATH JIa CAMOCTAJIHO pellaBajy 3a1aTH npodnem ,
YCMEPaBaTH UX , HHCHCTHPATH Ha JOKYMCHTOBAH:Y NMpoLcca
JHjarHOCTHKE H TECTHPaha KOMMOHEHTH

H peanu3aluji KOPHCTHTH BHILE BEP3Hja U KJlaca ONepaTHBHHUX
cucrema :Windows, Linux, MacOSx, ...

nomeHa

01 oB/1e H3J10:KEHOT IIaHA ce Mozke oacTynuTh 10%, 20% y3
carjacHocT crpy4Hor eeha.

OuemnBame
Bpe/iHOBaE 0CTBAPEHOCTH UCX0/1a BPLIMTH KPO3:




KOPHCTH CTPYUHY JIUTEpaTypy H
npeTpaKHBarke 10CTYNHHUX Oa3a
undopamumja u 6a3a 3nama;
TJIAHHPA MOTPaBKY padyHapcKor
cucTeMa y cknaay ca notpebama
KJIMjeHTa

npaTtH M yCBaja HOBA TEXHOJIOLUKA
nocturnyhia y noapyujy pauyHapcke
TEXHHKE

BIOS/UEFI nporpama;

[Tporpamu He3aBHCHHX
npousBoljaya 3a AMjarHOCTHKY
XapIBepcKHX mpodiema;

Baxnoct npahema 1 Genekera
KOZIOBA IPELLKH H NOPYyKa O
rpelKaMa rpH OTKPHBAabY Y3poKa
keapa, BIOS nopyke, kernel
panic/BSOD(Blue Screen Of Death)
Ynortpeda AHjarHOCTHYKOT
copreepa kao nomoh y OTKpHBaLY
y3poKka KBapa

VYnotpeba noroea, crama pecypea H
nepopMaHCcH y JeTeKUHjH
codprBepckuX npodiema.
Ynotpeda HHTepHeTa y NOTpasH 3a
pelCHhUMA CITHYHHX HITH
MIEHTHYHHX KBapOBa;
Haentndukaumja y3poka ksapa;
Heduuucamwe nnana nonpaeke u
OrnopaBKa CHCTEMa 0J1 KBapa;

npaﬁerbe OCTBAPEHOCTH HCXO0A:
YCMEHO H3Jlarake;

TECTOBE 3HAHKA,

TECTOBE NPAKTHYHHX BCIITHHA]




Hasue momyna:

OTKIambalbe KBAPOBa y PAUYYHAPCKOM CHCTEMY

Tpajawe Momyna: 12 yacosa
UCXOIH MOIYJIA YIYTCTBO 3A
LIMJBEBH MO VIIA [lo 3aepieTky Moayna yueHHK he Outn y OBABCE :;g]?ml}l; E;g;i'ziﬂu AUJAKTHYKO-METOAUYKO
CTawy ja: OCTBAPUBAIGE INPOI'PAMA

OcnocobbaBatbe y4eHHKa
33 OTK/Iambame KBapoBa y
pauyHapcKoM CHCTeMy

e OTKJIAa KBAPOBE Y PaUyHAPCKOM CHCTEMY

npeMa aeHHUCAHOM MIaHy;

« 00aB/ba OMOpaBaK CUCTEMA OJ1 KBapa H

OTKNakalke Nocneanua Keapa;

o Hagorpahyje pauyHapcku cHCTEM;

e CacTaB/ba MIaH Meperba U TecTHpaba Koja

Tpeda cnpoBecTH Ha pauyHapy y LUHIbY
Bepudukaumnje nyHe GpyHUIHOHATHOCTH
cHeTema;

® CaMOCTAJIHO CAYHMHH HITH MOMYHH NMOCIIOBHY

JOKYMEHTALH]Y;

e Npenopyuyje U3MeHe peaoBHOT H

NPEBEHTUBHOT OJPKABaLa;

Hssoljerwe nonpasku npema
ne()MHACAHOM MIaHY;

OnopaBak cHCTEMa HAKOH OTKJ1atbatba
KBapa:

TTposepa nyHe (hyHKUHOHAIHOCTH
CHCTEMA HAKOH OTK/Iaamka Keapa;
IInau Tectupamwa nyHe
(DYHKLHOHANHOCTH;

H3zpana nparehe nokymenrauuje;
H3pewTaj o nonpasuu; Axypupane
CEePBHCHE KIbMKULE;

AjanTaumja peloBHOT H NMPeBEHTHBHOT
OlIpJKaBarba Kao MocjieHla OTKIOhEHOT
KBapa;

Ha nouetky Mozyna yueHHKe YNO3HATH ¢a LH/LEBUMA H
HCXOMMa HAacTaBe / yuersa, NJIaHoM paja v HaYHHHMA
OLIEH:HBaLA.

O6anun nacrase
Monyn ce peanusyje kpo3 caeaehe obiMke HacTaBe:
seskOe (12 uacosa)

[Moaena one/bewa HA rpyne
Onemerbe ce aenu Ha rpyne 10 10 yyenuxa.

MecTo peajinzaumje HacTaBe
Pauynapcku kaOuHer.

IMpenopyke 3a peaausauujy Hacrape

e Yyenuumma 00jacHMTH BaXKHOCT TIaHHpaka Nonpaeke y
paaHoM okpyikemy. [lpakTinuno npohu nonpasky u
onopapak cucrema. O0jacHUTH Kako ce TecTHpa myHa
(DYHKUHOHATHOCT CHCTEMA HaKOH nonpaske. [IpakTHuHo
npohn HEKONHKO CUeHapHja OTKIakakha KBapa H 3a CBaku
HAMpaBUTH [U1aH TECTHPAba HAKOH NOMPABKE ¥ LHIbY
npoeepe PyHKUNOHATHOCTH.

Hanomena

On oBae H3/105KEHOT JIAHA Ce MOKe 01CT
¥3 carjiacHoCT cTpyuHor Beha.

nutn 10%, 20%

Ouew-nBame

BpeaHoBake 0CTBAPEHOCTH HCX0a BPILIMTH KPO3:
npafiere 0CTBAPEHOCTH HCXO4;

YCMEHO H3JTaramke,

TECTOBE 3HAA;

TECTOBEC NPAKTHYHHX BCIITHHA,




Hasus monyna:

Baok Hacraga

Tpajatbe Moayna: 30 uacosa
HCXOIHU MOIAYJIA YNNYTCTBO 3A
LHUBEBHU MOIYJA Ilo 3aBpuieTKy MoIyJa yueHHK he OuTH y OBAB(?::;I;{)]? A[};E;g;:‘;iHH JUIAKTHYKO-METOAUYKO
CTamy na: OCTBAPUBAILE IMPOTPAMA

e  OcnocoOJbaBame
y4eHHKa 3a
CaMOCTAIHO
obaBsbame 3aJaTaKa
ollpiKaBarba
pavyHapckor
cHCTeMa

CaMOCTAJIHO CIPOBO/IH PELOBHO H
NPAaBEeHTHBHO O/IPHKaBame

MOnywhasa CEPBHCHY K/bHMKMIY HAKOH
CaMOCTaIHO MPOHANA3H Y3POK KBapa H
OTKNIda ra

ydecTBYje Y paay THMa, npe/naixe
pelletba YHyTap THMCKOT paja 1
JIMCKYTYj€ O BhHMa

®  PeJ/IOBHO OJIpiKaBabe pauyHapa y
Mamem/cpentem npenysehy u
u3pana nparehe fokymeHTaLmje

®  WHTEPBEHTHO OpiKaBam:e

pauyHapa, ajantaluja pe1oBHOT H

NpeBEHTHBHOT OpKaBatba;

e  Vnorpeba anara 3a ynpasbate
KOH(pHrypaLHjom pauyHapa,
HHCTaNaLMja noTpedHUX cepBHca,
NPaBJbEH:E PENO3HTOPHjYMa,
nojaBatbe objexTa y
PENO3UTOPH]YM, YNpaB/batbe
o0jeKToM.

Ha nouetky Mony/ia y4eHHKe YIO3HATH €A LIH/bEBUMA H
HCXOMMa HacTape / y4ea, MJaHoM paja v HauMHUMa
OLIeH:HBAtbA.

ObanuM HACTaBE
Moayn ce peanusyje kpo3 cnenehe odnuke HacTape:
sewOe (30 vacosa)

[Monena ogesbema Ha rpyne
Opneberbe ce aenu Ha rpyne ao 10 yueHuka.

MecTo peain3aumnje HacTaBe
PauyHapcku kaOuHeT

[penopyke 3a peaansauujy HacTase

e pany MamHM rpynama Ha 3ajaTtky, cBaka rpyna Tpeba aa
ypanu cBaku ol npensuhenux 3anaraka

o VueHHLH CUMYJIHPAjy O/UIA3aK HA TEPEH H PE10BaH CEPBUC
pauynapa. Kopucrehu ynanpe npunpemibeHy cepBUCHY
KH:HKHLLY, KOja Jlaje CrHcak npoBepa v JINjarHOCTHUKHX
anara koje Tpeda NPMMEHHTH Ha PauyHap TOKOM jeJHOr
PeoBHOT OfipKaBatba, TpakuTH 01 yueHHKa 1a ypaie
MpOLEHY JbyACTBA/BpEMEHa (Y0BEK/CaTH) M TPOLLKOBA J1a ce
00aBH peIOBaH CEPBHC Y JEJIHOM MatbeM/Cpe/ibeM
npenysehy ca 20 pauynapa u nparefiom 1oxarHom
onpemoM. Criicak onpeMe yHAnpesa CrnpeMuTH.

o VyeHHLH y MabHM rpynama (2-4 yueHHka) peiuasajy
noctaekenn npodnem. Tpeba ga na ocHoBy onuca
npodnema J00HjeHor 011 KujeHTa(jenaH y4eHHK rIyMH
KJIMjEHTA) CacTaBe MU1aH AMjarHOCTHKE, 1a OTKPHjy KBap,
OTKJIOHE ra M CaHupajy Nnoc/eMle KBapa ako NocToje H ako
je o moryhe. Ca yuenuumnma ypaauru 0ap nsa cueHapuja
KBapa, jeflaH XapBepcKH 1 jelaH coTBepcKH.

« Hakon nonpaBke AHCKYTOBATH ca yHeHHIIMMa Ja 1
nocToje 101aTHe NPEBEHTHBHE METO/IE KOj& C& MOTY YBECTH
Ia ce crpeve KBapoBH Koje CY YNpaBo OTKIOHHIH.
Apanrtuparu nocrojehe npoueaype peioBHOT H

NPEBEHTHBHOI 0JpAKaBakba Kao MEpY 3a n3beraparbe




CIMYHKX KBapoBsa y OyayhiHocTH

OuemnBame
BpenHopatse OCTBAPEHOCTH HCXO/AA BPIUHUTH KPO3:

L]
L]
L]

HpﬂhCH:C OCTBAPEHOCTH HCXO0/14,
YCMEHO H3Jlarame;

TECTOBEC 3HdHA,

TECTOBE NMPAKTHYHHUX BEIUTHHA;

5. KOPEJAUMHJA CA JIPYTHM ITIPEJMETHMA, OJHOCHO MOAYJIHMA
OneparusHu cuctemu, Pauynapckn xapagep, MUKPOKOHTPOJIEPH H MUKpOpauyHapy, TexHHYKa JOKyMEHTaLHja




PAUYYHAPH Y CUCTEMHMA YIIPAB/bABA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOTI PAJIA — OBJIMIIH H TPAJAIBE

HACTABA
PA3PE]] YKYITHO
Teopujcka HacTapa Besxbe [TpakTnuHa HacTasa Hacraga y 010ky

v 31 62 93

2. HHWJbEBH YUYEIA
- YnosHasamwe ca OCHOBAMA YNpPaBJ/batbd H JEIHOCTABHUM CHCTEMHMA YIPaB/batba
- VYno3HaBame ca ONUITHM KapaKTepHCTHKAMa pauyHapa y CHCTEMUMa yTpaBJbaka
- Ynosuasawe ca PLC-om u ocnocoOsbaBame 3a H3pa/ly jeJHOCTABHHX KOPUCHUYKHX Mporpama
- Vnosuaeawe ca SCADA cucremom 1 ocnocoOsbapare 3a W3pajly je/JHOCTABHUX arnjivkalinja
- Vno3HaBamwe ca TEXHHKaMa KOMYHHKALHje Y CHCTEMHMa YIIpaBibatba



3. UHHJbEBH, HCXOJH, OBABE3HH U MPEMOPYYEHH CAJPKAJU H YIIYTCTBO 3A JUIAKTHYKO-METOAHYKO OCTBAPHBAILE ITPOI'PAMA

YerspTH paszpen

apXUTEKTYPH
CABPEMECHOI CHCTEMA
ynpaBJbatba

YIIYTCTBO 3A
TEMA LHb Io 3appmeTky mﬂ?-ﬁuouf':gﬁmu ¥ CTamy Aa: OB/:ZI?&E,:[?]!'-I?:C‘IAI:[]S FI%"'I(‘)EPI\S’J':IE‘IIXH AUAAKTHYKO-METOAHYKO
i OCTBAPHUBAIGE INPOI'PAMA
VYceBajame OCHOBHHX Pasnukyje THNOBE ayTOMATCKOT YNpaB/bakba [Mojam ynpaesbama v ayToMaTHsalmje Ha no4yerky Teme y4eHHKe YNO3HATH ca
3Hakba O YNpasJbatby, [Tpeno3na ynasHe v H31a3HH CHIHAN AaTor Onira cTPYKTypa cHcTeMa UH/BEBHMA H HCXOAHMA HAcTaBe /
CHCTEMHMA H CHCTEMA KOHTHHYAIHOT YNpaB/batba yhnpas/batba yyera, NJIAHOM pajaa i HAYHHOM
eneMeHTHMa Ilpeno3na UMb ynpaebata 1aTOT CHCTEMA ITpumepH censopa H H3BPILHUX OLeHHBAMA
CHCTEMA YINpaB/bakba KOHTHHYaJIHOI YNpaB/bakba eneMeHarTa
Ycpajame OCHOBHHX Ilpeno3Ha ynore eneMeHara 1ator cuctemMa THnoBKM ayTOMATCKOT YNpagJbaka. Ob6anun HacTaBe
OcHoBe 3HAbA O NPOLECY KOHTHHYAJIHOT YNpaB/bakba TTpumepH ceKBeHUMjATHOT [Mpeamer ce peanusyje kpos caeache obnuke
YNpaB/bak NPOH3RO/IHE Paznukyje THNOBE npolieca NPoH3BOIHE ynpae/bama HACTaBE:
amn HEIOoCPeIHOM Kao W OCHOBHe (DyHKLHje Ha130pa Knacudukaiuja cucrema e Teopercka Hacrasa (31uac)
cHerema YNIpaeJbarky W KOHTHHYATHOT YNpaBbakkha o Jlaboparopujcke BexOe (62 uac)
ynpas/bak Ha3opy Onurra CTPYKTYpa CHCTEMA
a KOHTHHYAITHOT yrpaB/batha MecTo peajinzaumje HacTaBse
[Tpumep cucrema aytoMarcke e TeopeTcka HacTaBa Y YUHOHHLH
perynaumje ¢ Jlaboparopujcke Bexbe y nabopatopHjama
[Tpumep ceppomexaHnsmMa 3a ayTOMAaTHKY, MHKpoKoHTpoepe u PLC
[lojam u ynpae/bame npouecom
MpPOU3BOIHE [Mpenopyke 3a peaJH3auujy HacTaBe
VYceBajame OCHOBHHX [No3Haje OCHOBHE KapaKTepHCTHKE Heropujckn passoj apxuTekType e Canpwkaj npeamera ce peanusyje kpo3
Pa'-[)’llapll Y 3Haka o MHUKpOpauyHapa y CHCTEMHMA YIpaB/batba CHCTEMA 33 YNpaB/babe H HAA30p METOAC AKTHBHO OijCHTHCiiHC HacTaBe
CHCTEMHM MHKpOpavyHapHMa pasjiHKyje pavyHape OfiuTe HaMeHe W CucTeM aucTpuOyHpaHoT payyHapcKor ® AjleKBaTHa NpUNpeMa vaca y capaiibH ca
a Kao cacTaBHUM MHKpOpadyHape y CHCTEMHMa YNpaB/batba ynpaBlbaka Me1aroKo-TncHX0M0LKOM Ci1yK00M
HEMocpenH NeNoBHUMa CUcTeMa OMuLIE NPHHUHI AUCTPHOYHpaHOT OcHOBHE KapaKTepUCTHKE e [Ipunpema IHIaKTHYKOT MaTepujaa 3a
or HernocpeaHor pauyHapcKor ynpae/batba MHKpOpadyHapa y CHCTEMHMA peasnsalmjy vaca
ynpaB/batb YTIPABIbA:A YTIPAB/bak:a
an VeBajarbe 0CHOBHHX Ouemnpame
Haa3opa 3Hamba 0 1. BpeanoBame 0CTBApEHOCTH HCXOIA

BPLUHTH KpO3:
2. npahemse 0OCTBAPEHOCTH HCXO01a
3.TecToBe 3Hamba

4. TecTOBE NPaKTHYHMX BEIITHHA




IMporpamadn
JIHH
JJOTHYKH
KOHTpoJiep
u (PLC)

OcnocobbaBatse
yueHHKa J1a
CaMOoCTAJTHO
nosesyje,
nporpammpa,
npoBeapasa,
nojelasa H
yMpeskaBa
nporpamMabuine
JIOTHYKE KOHTpoJiepe
(PLC) n
onepatopcke natene

pasyme JIOTHKY ONepTHBHOT CHCTEMa
JOTHYKHX KOHTpOJepa U Ha4HH
opraiM3alHje nojaTaka y MEMOPHjH
npenosxje Moxyne MporpMHOHIHIX
Jlornukux Kourtponepa ~PLC u Bpuin
tbHX0BO Mel)ycoOHO nosesuBatbe
moaubHKyje u yuntasa nporpam PLC
HanpasH jefHocTaBe nporpame 3a PLC
PasiMKyje ONepaTopeKke TepMHUHAIE U
nasene u nosesyje ux ca PLC

PYKYje onepaluoHHM TePMHHATHMA H
naHeIHMa

pasnukyje hyHUMje aHATOTHHX H
JQUTHTATHUX YIa3HHX W H3Na3HUX MOAYNa 1
NoBe3yje aHalorHe W AUrHTalHe AaBaye u
akTyartope

Ha €JIeEMEHTAPHOM HHBOY ympexn PLC
00jacHM CTPYKTYpPY Hal30PHO-YNPABbauKor
cHcrema

« Xapasepcka opranusaumja PLC
NPOLECHO YasHo-H3nasHu ypehaju
— Cnpesarse yla3Ho-Hu3nazHux ypehaja
— Xapasepcka cTyktypa PLC
TEKCTYalIHH H rpaduuKkn auennejn

e Tporpamupame PLC jeznkom
JIECTBHYACTHX AHjarpama
(LADDER)

— NPHUHLKT YCOB-aKLKja

out Hapente
— MPOrpaMcKH CKeH LHKITYC
— caMOZIPKatbe
—TajMep
—Opojau
—anapmH
—apHTMETHYKE ONepLHje
—JIOTHYKe onepaiHje
—npeHoluewe nporpama Ha PLC
~ NPUMEPH U3 HHILYCTPHje

e OnepaunoHH TEPMHHAIH H NAHEH
—apaHyMepHUKH ONepaTopeKu
TepMHHANH
—rpaduuKH ONEepPaTOPCKH NaHeH
—nporpamMupatse TepMHHana u
AHCIUIEja

« Komynukauuje
— ympexapatse PLC
— HA/I30PHO YNPAaBJbAYKH CUCTEM
—MHIyCTPHjCKE padyHapcKe MpesKe
—I\‘Ipe}KHH IlpO'I'OKOJIH
—(hopMHpare padyHapcKe aniHkaumje
—BPeMEHCKH Aujarpam n3soherba

aruiMKaLmje

Oxsupuu 6poj yacoea no Temama

Teopuja:

e OcHOBe yrpaB/balba H CHCTEMa
ynpasibamwa: (4)

® PauyHapu y CHCTEMHMa HEMOCPEaHOT
ynpasJbara 1 Hansopa: (3)

e [IporpamabHIHH JTOrHYKH KOHTPOJEPH
(PLC): (18)

e Cucrem 3a HaJ30PHO YIPAB/bAHKE H
akeu3nuMjy nonartaka (SCADA):( 3)
® TexHHKE KOMYHHKalMje Y CHCTEMHMA

yhpasbata: (3)

JlabopaTopujeke Bewbe:

e OcHOBe ynpasbatba U CHCTEMA
ynpaBJbaka: (6)

e PauyHapH y CHCTEMHMA HENOCpeaHor
ynpaebawa u Hanzopa: (0)

® [IporpamaOuiIHK1 JIOTHUKH KOHTPOJIEpH
(PLC): (46)

e CHCTeM 3a HA/I30PHO YNpaB/bate 1
akeu3nuMjy noaaraka (SCADA):( 6)

e TexHHKe KOMyHHKaLHje Y CHCTeMHMa
ynpaBbama: (4)




Vcpajatbe OCHOBHHX | @ Hagejsie ocHOBHe (yHKuHje SCADA-e e [lojam u pynkumje SCADA-e
Cuerem 3a 3Hamba o e  Hagene u onuie OCHOBHE eleMeHTe e Enementn SCADA-e
Hal30pHO thyukumjama, SCADA-e e [lpojextoBame SCADA-¢
Ynpap/baib eJleMeHTUMa H e Ha3panu jenHoctaBny SCADA annukauujy
en NpojeKTOBaLY
AKBHIHLH] ccrema SCADA
y Ocnocobbapatse 3a
noaaTaka H3pajly je/IHOCTaBHE
(SCADA) SCADA annukaumje
VcBajabe OCHOBHHX | ®  ONULIE OpraHu3alinjy pasMeHe nojaaraka e  HuBoM KOMYHHKALIMja Y TPOH3BOIHUM
3HALA O YHYTap npousBoaHor npeayseha npeaysehy
HHIYCTPHjCKHM ®  paBH pasnHKy u3Mel)y HHIYCTPHjCKHX e HunyctpHjcke padyHapcke Mpeske
pauyHapcKHM pauyHapcKUX Mpexa 1 HHQOPMaMOHHX e HuaycrpHjcke maructpane
Mpexama Kpo3 pauyHapcKHX Mpeska OIliTe HaMeHe e KomyHuKaumja y npouecy
Texuuke npumeny Beh ®  HaBe/le rIaBHE CTaHAApHE NPoLEcHe CTAHJAPAHUM CTPYjHUM CHFHaIMMa
KOMYHHKA YCBOjEHHX 3Hatba o marucrpane, bHXoBe ocollHe U odnacTH e [IpouecHe marucrpane
umjey HHpOpMALHOHHM npuMeHe e HART nportokon
cHCTEMHM Mpexama onuiTe ®  OnMile NPHHLLAN Be3uBatba ypehaja Ha e [losesuBawe PLC-eBa y Mpexy
a HAMEHE HHIYCTPHjCKE MarucTpane e bexnuna komyHukauuja npeko GSM-
ynpas/bats VcBpajame OCHOBHHX | @ Mpesie
a 3Haba 0

HHAYCTPHjCKHM
MarucTpasama

KOPEJIAUMJA CA APYTUM INPEJIMETHMA:
—  ®usnka, Pauynapcke mpexe




TEXHHYKA JOKYMEHTALIHJA

1. OCTBAPHBAIKE OBPA30OBHO-BACITUTHOT PAJIA — OBJIMLIA U TPAJAILE

HACTABA YKVYITHO

PA3PE]]
Teopujcka Hacrapa Besxoe [MpakTH4yHa HacTaBa Hacrapa y Gnoky

v 62 62

2. UM/BEBH YUEHA

— Pa3Bujame cBeCTH yueHHKA 0 3HAYA]y NPUMEHE TEXHHUKE JOKYMEHTALW]e Y H3PadH U OApKaBakby PauyHAPCKUX M MHKPOPaYyHapCKUX CHCTEMA CHCTeMa
—  Vno3uasame y4eHHKA ca CTPYKTYPOM M OCHOBHHM KOMIOHEHTAMa TEXHUUKE JOKYMEHTaLje

—  Vno3uasame y4eHHMKa ca BPCTaMa TEXHHUKE JOKYMAHTaLHje KOja & KOPHCTH Y M3PaJH H O/IpiKaRatby pauyHapCKHX ¥ MHKPOPauyHapCKHX cHeTeMa

—  Ocnocobsapame yueHHka 3a kopuiheme codTBepckux anata y 3paan TEXHHUKE JOKYMEHTauuje

— OcnocobbaBare yueHNKa 3a M3paay H oJpikaBare pauyHapcKuX H MHKpPOpauyHapCKHX CHCTEMa Ha OCHOBY TEXHHUKE JOKYMeHTallHje



HHJ/BEBH, HCXO/IH, OBABE3HH H INPETIOPYYEHH CAIPKAJU U YIIYTCTBO 3A JTUJAKTHUYKO-METOJHYKO OCTBAPUBAIGE ITPOI'PAMA

HCeXoIn OBABE3HH H MNPENOPYYEHH MAIYICEBODA
TEMA LHHU/bEBU ITo 3aBpuIeTKy Teme yueHuk he OHTH Yy CAJPIKAJU 1O TEMAMA JAUJAKTUYKO-METOAHYKO
cTamy ja: OCTBAPHUBAILE IMTPOTPAMA
Ycpajare 0CHOBHHX e o0jacHu nojam TexHW4Ke A0KymeHTauuje |e Ilojam, HaMeHa W CBpXa TeXHUYKe Ha nouetky TeMe yueHHKe yno3HaTH ca
JHaAHA O l'IO_i MYy ¢ HaBeJe OCHOBHY HAMECHY H CBPXY .C[OKyMCIlTﬂLlHjC HH/BEBHMA H HCXO1HMA HACTaBe, OJTHOCHO
TEXHHUKe TEXHHYKE JOKYMEeHTalHje o EneMeHTH TeXHHYKe JOKYMEHTaLHje yuetba, NJIaHOM pala i HauHHHUMa OLletbHBatba
JOKYMEHTaLHje e HaBEJe OCHOBHE €JIEMEHTE TEXHHUYKE e Anartu 3a u3pajay AenoBa TEXHHYKE
Ocnocob/baBatse JOKYMeHTalHje JOKYMEHTalHje Ob0nuuM HacTaBe:
YYE€HHKA 32 e [03Haje paj ca NporpamMnuMa 3a u3pasy e  CHMOOJIH Y €1EKTPOTEXHHLM MpeMa Hacrasa ce peanusyje kpo3 naboparopujcke
kopuiheme anara 3a TEXHHUKE NOKYMEHTaLHje IEC crannapny Bexide
H3paly TEXHHUKE o u3pahyje camocranto Gasy cumbona s Hspana Gaze cumbona
JIOKYMEHTaluje e Tn0Be3yje nojenuHe cumbone y LUeaHHy « [loee3uBame nenoBa cuctema MecTo peanuzaunje HacTaBe:
Ocnocod/baBatbe * KOPHCTH padyHap kao npuoop y « Mspana weme pauyHapckor cucrema o JlaBopatopujcke Bexde ce peanusyjy y
YueHWKa 3a u3pany pelaBamy rpadHuknx 3anaraka; e M3pana Onok amjarpama pauyHapckor padyHapckoj nabopaTtopHju
MOJIE/Ia je/IHOCTABHHUX | e (JOPMHPA 3ar/1aBibe U CACTABHHLLY; cHcrema [Mosena one/betba HA rpyne:
cHcTeMa ca e pasjMKyje W UpTa JIHHHjE W ApyTe o OKpyXkeme NPorpaMcKor MakeTa. o [lpunukom peanusaumje pexxOn oesberse ce
MHUKPOKOHTPONEPOM reoMeTpujcke obsnKe; o 3anucusarme dajnosa u Gopmaru Jenu Ha Tpu rpyne (10 yuenuka)
Ocnocobmapame e 1IpTa PA3NHYMUTE KOHCTPYKLMje 3anucHBaba,
Hspana y4eHHKa 3a u3pasy NpaBUJIHUX NOJUIOHA M KPUBHX JIMHKMja; | e DopMaTH nanupa 3a LupTame 1 [Mpenopvke 3a peaansaunjy HacTase:
TeXHHYKE MOJIENa jeIHOCTABHHX KopHcTH OnbnnoTeky cumbona; WITAMITAHSE. o [lpH peanu3auujH TemMaTcKe LeHHe

AOKYMEHTAL
Hje

cHCTEMa ca
MHKPOpauyHapoM

yHOCH 1 odpaljyje TekeT;

H3BO3H IOTOBE LUPTEXKE ¥ TEKCTINPOLECOP:

LpTa TEXHHUKE LpTexe y oarosapajyhoj
pasmepH;

Kpeupa OIOK aujarpamMe pauyHapeKHX
cucTeMa

TYMauu M LIPTa XOPU3OHTAIIHH TIpeceK
rpaljeBuHcKoOr 00jexTa;

Kpenpa MOJIel jeIHOCTaBHOT CHCTEMa ca
MHKPOpauyHapoM

Kpenpa Moje jeIHOCTABHOT CHCTEMa ca
MHKPOKOHTpPOJIEPOM

MJIaHUpa NPOCTOP HA LPTEKY U HMa
ocehaj 3a CHCTEMaTHYHOCT, YPEAHOCT H
NperieiHoCT LpTeka

3arnas/be H cacTaBHHLIA.

Pasmepa.

Anart 3a uptawe Jlonasame cTpenuua u
(hopMaTHpare CTpesnLa.

Bpcre KOTHHUX JIHHHK]A.

KoTtuparse.

Anar 3a LUPTake MOJIHroHa.
dopmarupatbe nonMroxa.

'pynucame enemexara.

Kopumhene Gudnnoreke pasunx
cumbona (shape) u npomena opmata
nocrojehum cumbonuma.

H3pana TexHnuke J10KyMeHTaLHje

e yueHHuu Tpeba aa OBNaaajy nojMom
TeXHHUYKE JOKYMEHTaLMje, a o0jacHe HaMEeHY
M J1a HaBeJly CBPXY.

e ydeHuuu Tpeda ja ynosHajy (yHKLUHOHAIHE
moryhHocTH anara 3a u3pasy TexHHUKe
JOKYMeHTalUuje

e ydenuuu Tpeda na ce ocnocobe na
camocTtanHo uzpalyyjy 6azy cumbona, 1 ga ux
NpHMEHE MPH W3paJH TEXHHYKE
JOKyMeHTaluje G0 caMOcTalHo, GHI0
MOBC3HBAILCM Y LCTHHY

e caydeHHUMMa Tpeda npohH OCHOBHH pan y
anary Microsoft Visio (Libre Office Draw)




budbnuorexa rpaljeBMHCKHX
MHCTANAUHOHHX W padyHApPCKHX
cumbona.

Kpenpatbe HOBHX cHMOONA.
dopmarupaie cumbona.

VBO3 TEKCTa U therosa obpana y
H3a0paHOM MPOTPaMCKOM NaKeTy.
H3B03 1peTeka y TEKCT NpoLecop.
XOpH30HTAIHH npecek rpaljeBHHCKOT
o0jekTa.

Haupt jenne npocropuje 1 pacnopena
padyHapa, eleKTpHYHE H MpeKHe
HHCTaJIALHje

HM3pana mMoaena MHKPOKOHTpoOJEpCcKor
H MUKpOpauyHapcKor cHeTeMa
kopuinherwem anara

Bpcre npukasa monena (Breadboard,
Schematic, PCB)

Paj ca KOMIOHCHTaMa, CTaB/bathEe Ha
paaHy NOBPIIKHHY, NOBE3HBabE

VBo3 Gubnnorexa

[Mponanaxkemwe GubNHOTEKA
KOMINOHEHTH Ha HHTEPHETY

H3pana monena (Fritzing aujarpama)
jeNHOCTABHOT CHCTEMa ca
MHKPOOKOHTPOJIEPOM

Hspana monena (Fritzing nujarpama)
jeIHOCTaBHOT CHCTEMa ca
MHUKpOpauyHapom

e y4eHuK Tpeda na Oyze y cTawby Ja caMocTalHO
H3paJu Mpojekar : leTajbaH HaLpPT jeaHe
NpOCTOPHje, pacnopes paiyyHapa, HameluTaja,
MpeKHE H eNeKTpUUHE HHeTaNaUuje,
KIHMaTH3aUMje

e yueHuke Tpeda ynozHaru ca kopuwhermem
anara 3a Op30 MOJENOBaKkE CHCTEMA ca
MHKPOKOTPOJIEPOM H/WIIK MHKPOPauyHapoM,
Y¥NO3HATH KX Ca HAYMHHOM paja ca
KOMMOHeHTaMa H OMbIHoTEKaMa KOMIIOHEHTH,
MOBE3HBALEM €NIEMEHaTa MOIena;

e [0BE3aTH HINArae Ca IHABEM YUeHNKa H3
npeaMeTa MUKPOKOHTPOJIEPH H
MHKPOPaYyHapcKH CHCTEMH

Bohemwe
TeXHHYKe
JAOKYMeHTall
Hje

VYcBajambe OCHOBHHX
3HAA 0 NPOjeKTHMA
Vcpajambe OCHOBHHX
3Haba 0 cajipikajy
3axXTeBa 3a
NpojeKToBamme
Ycpajame 0CHOBHHX
3Halba 0 TEXHHYKO]
JIOKYMEHTaLH]H
HIEjHOT pellera
VYnosuaBamwe ca
npHMepHMa HiaejHor
pelueHha

Ycpajawe 0CHOBHHX

neuHHLLIE Mojam MpojeKkTa n
YIpaBIbatbe MPojeKToM

AeduHUIIE KO Jlaje 3aXTeB 3a
NPOjEKTOBabE M ILITA CAAPHKH Taj 3aXTeB
objacHH JKHBOTHH LMKIYC H (aze
npojexra

AedUHULIE OJIHOC MPOjEKTa W onepauuje
o0jacHH nojam WAEjHOT pelerba

HaBe/le OCHOBHY HAMEHY W CBPXY
HIEHOT pelueba

00jacHH 1ojam TEXHHUUYKOI Pelleha
Hasejie 1iTa Tpeda na caapixu
KBJIMTETHO TEXHUUKO PELIeH:e
IJIAaHHPA KOMIIOHEHTE paduyHapckor

[lpojekat 1 ynpassbatbe MpojekTom —
OCHOBHH T10]MOBH

JKuipoTHH umkayc npojekra. ®aze
npojexra

TexHonowkH npouec

OnHoc npojekata u onepatmja.
[lojam unejuor pewrersa u merosa
HaMeHa

[Tojam, HaMeHa M CBPXd TeXHHYKe
JNOKyMeHTaLllje HAEJHOT pelletba
I/]'jpa,.'lﬂ IUTaHA TEXHHYKOD PELICH:A Ha
OCHOBY KOPHIOBAHOT H/IEjHOT pellersa
H300p KOMNOHEHTH pauyHapcKor
cHcTema

Ipenopvke 3a peajn3aumjy HacTape:
« [lpu peanusauujn Temarcke ueanHe
Boljeme TeXHHYKe JOKYMEHTALH]je

e yueHHUM Tpeda Ja oBlaaajy nojMoM
TEXHHYKE AOKyMeHTauuje, aa ofjacHe HaMeHy
H 1a HaBeJly CBPXY.

e yuennuu Tpeba na ce ocnocobe 1a
CaMOCTAllHO OCMHCIIE CaJpiKaj 3axTeBa 3a
NpojeKToRame, KOpHCTehH eleMeHTe TeXHHYKE
JIOKYMEHTALHje H MO3HABAEe TEXHONOILKOT
npoueca.

* OJ1 YMEHHKa TP@XKHTH J1a 1ojaM HaejHor
petiewa ofjacHe Kpo3 npumep

® WMHCHCTHPATH 1a YYEHHLH 3Hajy Ja HaBe1y




3Haa 0 TEXHHYKOj
JOKYMEHTALIMjH 32
u3pamy TEXHHYKOT
peluemba
Yno3HaBame yueHHKa
ca npuMepHMa
TEXHHUKOT peluewa y
OKBHPY TEXHHUKE
JIOKYMEHTaLHje
Ycpajare 0CHOBHHX
3HAHA O TEXIIH‘IKOj
JIOKYMEHTALIMjH 32
H3paay rinasHor
npojekTa

cHcTeMa Kako OW HCTOITOBAO
cneundHKaumjy 3axTesa;

AeuHUIIE MPEIMEpP H NPEapadyH y
OKBHPY TEXHHUKE JOKyMEeHTaluje
00jacHH HEOMXOAHOCT TEXHHUKE
KOHTpOJIe ¥ peBH3Hje J0KYMEHTaLlje
oGjacHu HauuH n3eoherwa pagoea
NPHIKKOM H3pajie pauyHapcKor cHeTema
AeduHULIE HAUYKH 3a 3a yTephuBathe
CTBapHe LieHe NoTpebHUX paaoea
HAaBE/E IaBHE KAPAKTEPHCTHKE
KBAJIMTETa PAuyHAPCKOT CHCTEMa;
HABE/IE HAYMHE 34 KOHTPOJIY H3BPLIEHHX
nocnoea;

nmuaje Ha4YHH CacTaB/bata 3alMCcHHKA
npuMendu

cacTap/ba 3aNUCHHEK HPHMCHGH;

Mo3Haje nojaM KOPHCHHYKOT YIYTCTBa

LleHOBHHK KOMITIOHEHTH payyHapcKor
cucreMa

LleHOBHUK yeryra oapKapaiba
padyyHapcKor cHcTeMa
CrneundHKaumrja KOMIOHEHTH
padyyHapcKor cHeTema

H3pana Buwe BapujaHTH
cneunduKalmje pauyHapekor cuerema
[MpopauyH ueHe KowTamwa Hipaue
pauyHapckor cucrema

[TpopauyH LeHe KOWTaka O/PKaBaba
pauyHapckor cucTemMa

M3pana npojexTHe J0KyMeHTaLHje Ha
OCHOBY YCBOjEHOT TeXHHYKOT pellierha
CacTaBHH ENOBH TEXHHUKE
JOKYMEHTaLHje, OMHC TeXHHYKOT
peLueta

cajpiKaj KBaTUTETHOT TEXHHYKOT peliersa

e HaBeCTH YYeHMWKe la CXBaTe u3paly riaHa
TEXHHYKOT PeIICHa KOPHIOBaheM HiejHOT
peLueta

e  Yuenuum Tpeba na opnanajy nsbopom
KOMIIOHEHTH pauyHapCKor CHCTEMa H
NpOpauyHOM LIEHE KOLITakka u3paje u

O/Ip/KaBakba pauyHapcKor CHCTEMA , TAKO LITO MM
TO NMPETXOAHO AEMOHCTPHPA HACTABHUK

e [10J1a3HA TA4Ka NPH yNo3HaBawy Uspaie
TIIABHOT MPOjeKTa je /1a yHeHHLIH YCBoje
NojMOBE NpeaMep H NpelpavyH 1a cxsare
3HAYA] YCBOjEHOr TEXHHUKOT PElLek:a, KaKko On
pamMnM NPojeKTHY NOKYMEeHTaLHjy

Yno3Haeame yMeHHKa
ca npUMepHMa H3paze
IIaBHOT TIPOjeKTa
VcBajambe 0CHOBHUX
3HaKba O CTAHAAPAHMA
KBaJMTETA
pauyyHapcKor cHeTeMa
VceBajare OCHOBHHX
3Haa O NperneLy 1
TEXHHUYKOM TPHjeMy
npou3Bo/a

nzpahyje KopuCHHYKA yMyTCTBA 34
pasnuuHTe KaTeropije KOpHCHHUKA;
BOJH PEIOBHE H MEPHOIHYHE H3BELUTAjE
0 CTamy W HHTepBeHLHjaMa Ha
pauyHapPCKOj ONMpeMH;

BPLUM KOHTPOY H3BPLUCHHX MOC/I0BA;

[Ipeamep u npeapauyn. Ykynua uena
VKynHa HHBECTHLH|a, TEXHUYKa
KOHTPOJIA, PeBH3H]a MPOjeKTHE
JNOKyMeHTaluje

VYcarnalapate npojekTHe
JOKYMEHTALH]E ca OCTAINM
NPOjeKTHMA HA HCTOM CHCTEMY
Paspana npojexra

Ananusza W3B0/ULHBOCTH pajloBa Ha
OCHOBY NPOjeKTHE J0KYMEHTaLlHje
Ananuza norpeGHOr JbyacTBA/BpeMeHa
Ha OCHOBY IIPOjeKTHE 10KyMEHTaLuje
Hauun nssohemwa panosa no
TEXHOJIOWIKOM peay

Hauun 3a yTBphnBame cTBapHe LeHe
panosa

DopMupaise NoHyae 3a H3sohene
paloBa 1 leHa TeXHW4Ka oDpaja
Cranaapam Ksanurera

TexHHU4KH npernes npoussoia
3anucHUK npumMendn

HM3pana KOpMCHHYKHX YITyTCTapa;
CTpyKTYpa KOPUCHHYKOT YIYTCTBA
(VBoa, IloBe3uBame H YK/bYUHBAIbE
cuctema, YyTcTBO 3a pai,
be3denHocHe npenopyke )

e yuenuuuma Tpeda objacHUTH Kako ce
NpojeKTHa JOKYMEHTALIKja ycarialasa ca
OCTANMM MPOjEeKTHMA

o TlokesbHO je Ja yueHHK OBlaJa HAYMHHMA 32
KOHTPOJY H3BPLUCHHUX paloBa

*  YYEHHKE YNYTUTH Ja kopuihemeM ynyTcrasa
CaMOCTaJIHO CaCTaBe 3aMUCHHUK NPHME10H

®  YUEHULLUMA 00jaCHHUTH U3pally NPOjeKTHE
JIOKYMEHTALje H3BEAEHOT CTakha Kpo3
npHmep

e ca yYeHHIIMMa Ha PHMEPY FOTOBHX peLieha
JIHCKYTOBATH CTPYKTYPY KOPHCHHUKOT
YOYTCTEA H CEPBHCHE KILWWKHLEC, HAYHH
nucaa MojeMHUX JIenoBa.

o QOuemnBame

BpeIHOBaK:E OCTBAPEHOCTH HCXOd BPIIHTH KPO3:

o npahiere ocTBAPEHOCTH HCX0a

®  TECTOBE 3HAHA

*  OlieHkHBaE 0CNOCOD/LEHOCTH 3a NPAKTHYHH
pan

OxBupHH Opoj yacoBa nNo Temama

e Hspapa Texunuke nokymenraumje (40 yacora)
o Bohewe Texnuuke jokymenTauuje (22 uaca)




IlojaM W cTpyKTYypa cepBHCHE
kibikHue(Creunpukanuja
KOMMOHEHTH pauyHapCcror
cHcTema(xapasep, codTsep, THLEHLE,
nepudepuje), [nan penostor
oJpiasatba, JIHCTa MHTEPBEHTHHX
npersieja ca OnMcOM HHTEpPBEHLIH]je);
M3pana cepBHCHE KibHKHILE;

JIucTa pesepBHHX ne10Ba

["apaHTHH JIMCT NPOU3BOJA, YCJIOBH
rapaHimje

KOPEJIAUMJA CA IPYT'UM NPEAMETHMA:

~  Onpxaeame pauyHapckux cierema, Pauynapeku xapasep, [TpenysetHninTeo, MUKPOKOHTpOJIEpH H MHKPOpauyHapH




Ha3sus npenmera:

lonnwiey douHx vyacosa:

Paspen:

LlnmeBn yuema:

NMPEAY3ETHHLITBO

62 yaca

YETBPTH

- PﬂBBHjﬂH:C MOCJIOBHUX H MPEAY3CTHHYKHX 3HAMKA, BCIITHHA H NOHALIAHKA;
- Pa3Bujatbe npeny3eTHHYKHX BPEIHOCTH H CMIOCOOHOCTH Ja Ce Npeno3Hajy npeay3eTHHYKe MOryiHOCTH Y JIOKANHOj CpeHHH  JeNyje Y CKIaLy ca THM;
- PasBujarbe nocnOBHOT M MpeY3eTHUYKOT HAYHHA MHIIJBbEIbA;

- Pa3BHjarse cBECTH O COMNCTBEHHM 3HALHMA M CNOCOOHOCTHMA M 1aJb0j NPOECHOHANHO] OpHjeHTaLIN|H;
- OcnocobbaBaibe 3a aKTHBHO TPAXKELE Moca (3anolbaBambe U caMo3anobaBame);

- OcnocobIbaBaibe 3a H3pajy jeJHOCTABHOT MUIaHa NocnoBaba Mane Gpupme.

O OBABE3HU M MPEMOPYYEHH JIVICTBO 3
TEMA LHHJbEBH ITo 3aBpuieTKy Teme yueHHK he Ourn y CAJIP)KAJH IO TEMAMA JUIAKTHYKO-METOJAUYKO
cTamy Jna: OCTBAPUBAILE ITPOTPAMA
Ha nouerky Teme yueHHKe YIIO3HATH ca
[Mpeayzeruuiteo | ® Pasymepamwe HaBe/IE a/IcKBRa/THE NpHMEpe e [lojam, pa3sBoj W 3Hauaj Npeay3eTHULITRA; LMJLEBMMA H MCXO/1MMA HACTARE — YUeHha,
H Npeay3eTHHK 1nojMa 1 3Hauaja npe/ly3eTHULITBA U3 JIOKAIHOT e TIpodui 1 KapaKTEPHCTHKE YCMELHOT IJIAHOM pajia i HAYHHHMa OLIeHHBabA.
Npeay3eTHHILTRA; OKPYKEHba; NpeLy3eTHHKA;
HaBelle KapakTepHCTHKe Mpely3eTHHKa | ® MOTHBH Mpeay3eTHHKA; O6anun HacTaBe:
o [Ipenosuapase o0jacHM 3Hauaj MOTHBALIHOHHX e TexHuke W KPUTEPHjYMH 3a YTBphHBaILE [Tpeamet ce peanusyje kpos cneaehe obnuke
0co0EHOCTH (akropa y npeny3eTHHIITBY; npely3eTHHYKHUX NPeANCNo3HLM]a; HacTaBe:
npeay3eTHHKA. J0Befie Y OJTHOC MOjMOBe BekOe (62 vaca)
npeLy3UMIbUBOCT W Mpeay3eTHHIITBO;
INonena one/bewa Ha rpyne:
o [lpunukom peanuzauuje exdn
Paszeujame n e Paspnjame onabupa M3 MHOLITBA Haeja OHy Koja je | ® [lpoueHa nocnoBHHX MOTYRHOCTH 32 HOBH One/beIbe ce AeTH Ha aBe rpyne (15
npoueHa cnocoGHOCTH 3a NPHMEHIbHBA W pealiHa 3a OTHOYHIbalbA MOCIOBHH MO/LYXBAT; Y4YEHHKa)
NOCJOBHHX Hjeja, youaBatse, OM3HKCa; e SWOT ananu3a-ocHOBH ;
MApKeTHHT thopmynucarme H NpenosHa pasiHiNTe HauHHE e EneMeHTH MapkeTHHT Mukca (5I1)-npousson,
nJ1aH npoLeHy OTMOYHIbabA 1MOCa, yeayra, 1ieHa, KaHain IncTpuoyLHje, MecTo peannsaunje HacTaBe:
IOC/IOBHUX HAEja; youn mehycobHo nesoBame axropa NpoMOLHja); Bewx0e ce peanusyjy y kabuHeTy/ yHHOHHLH
KOjH YTHYY Ha TPKHILTE; o (DakTOpH NOCIOBHOT OKPYKEH:a: (neo BexOM ce peanusyje y kabunery 3a
o Vio3HaBawe CaMOCTaIHO MPUKYILUba NOJATKE ca NOTEHLHjANTHN KIHJEHTH, BENHIHHA TPHKHLLTA, HH(OPMATHKY).
YyUeHHKa ca TPAKHILTA; JHPEKTHA H MHIMPEKTHA KOHKYPEeHLHja,
eneMeHTHMa npaBH NOHYILY YCIyTe; TPEHI0BH Ha TPAHUIITY HTIL.
MApKeTHHT MiaHa; pa3BWja MapKEeTHHT CTpaTerjy 3a ceojy | ® EnemeHTH MapKeTHHr niaHa;
MOCIOBHY HIgjy H Mpe3eHTyje CBOj e Paj Ha TepeHy-HCTpaKHBatbe TPHHILTA;
e PasBujame cMuCTa ® BaxuocT THMa 3a NPOAYKTHBHOCT y MOCITY.

3a THMCKH pan.

MapKETHHT T1aH;
panan THMCKH Y YYeHHYKO] FPYTIH.




YnpaBbame 0 e Yro3HaBame OGjacHH 3Ha4aj niaHupamwa paja e [lojam pala W efeMeHaTa paja, CpeicTsa 3a
opraHusauHja yUeHHKa ca Onwue eeMeHTe TUIaHa paga pan;
CTHJIOBHMA Pasnukyje HauHHe ofpiKkaBatba e Onp:xaBarbe CpelcTaBa 3a pal;
pykosohema. cpencTaBa 3a pan e [IpuHuMnM pana y rpynu;
OGjacHH NPUHUKMIE paja y rpynu u e EdukacHo poljerse rpyne;
epukacHo Boljerse rpyne e MeHauMmeHT (yHKUHje (TIaHnpatbe,
HaBe/le 0CcOOMHE YCMelIHOT MeHauepa; opraH13oBabe, Bofjere H KOHTpona);
NO3Haje pa3jiHiKUTE YIPABIbAUKE ® MeHaUMEHT CTUIOBH -(NPely3eTHHK Kao
CTHJIOBE; MeHauep);
o0jacHH OCHOBE MEHAlIMEHTa ycayra / e (OCHOBHA 3HAtba O YNPAB/balbY W JIHIEPCTRY -
NPOH3BO/HE; JNEMOKPATCKH CTHII, LEHTPAIN30BaH, JIHCE
yeulja 3xHauaj nianupama u ogadupa tep....
JbYICKHX pecypea 3a notpebe e MeHauMeHT yciyra NPOH3BOIILE - YIPaBbahe
opraHusauuje; NpPOU3BOAHM PECYPCHMA, YNPaB/bathe
o0jacHu 3Ha4aj HHPOPMAUHOHHX CHPOBHHAMa H MONYNPOM3BOAHMA, YNIPaB/bathe
TEXHOJIOTH]d 38 CABPEMEHO MOC/I0BaLE. NPOH3BOAHUM MPOLIECOM ):
e HudopmanHoHe TeXHONOTHje Y NOCTIOBabY
(nocnoBHM MHPOPMALIHOHH CHCTEMH,
HHTEPHET, HHTPaHET H eKCTpaHeT y
MOC/I0BaWY , €JIEKTPOHCKO MOCI0BAKE,
eNIeKTPOHCKA TProBUHA, HTIL);
IMpaeun ® Yro3sHasamwe ca uzabepe HajNOBOJLHH]Y OpraHu3aunony | e 3akoHcke Gopme OpraHW30Baa AelaTHOCTH;
OKBHP 32 NpaBHHM OKBHPOM H npaBHy (opMy OpraHH3oBamba e Hncrutyumje v uadpacTpykTypa 3a noapuky
OCHHEALE 34 OCHHBaHE H AENAaTHOCTH, NPEAY3ETHHILTBY.
H (hyHKuHoHHcame npHKynH HHpopmauuje Koje cy
(dyHkunonnca JeNaTHOCTH. notpedHe 3a ycnelHo Bohere nocna;
he Je/JaTHOCTH CaMOCTATHO CAYHHH WM MOTYHH

nocnoBHy nokymentauujy (CV,
NOCJIOBHA MUCMA, MOJIOE, 3aMHCHHK,
obpacu...).

Ipenopyke 3a peaansaunjy HacTaBe:

IMpeaysernnmTeo U npeayseTHuk: Jlatu
npHMep A00pOT Npeay3eTHHKA H/HIH
NO3BaTH Ha jellaH 4ac rocra -
npeay3eTHHKa KojH O roBopHo
Y4EHHLIHMA O CBOjHM MCKYCTBHUMA.
PasBujame H npoleHa NocaI0BHHX
Haeja, MmapkeTHHr niau: Kopucturu
onyjy uaeja u oljene auckycuje na ce
y4eHHLIHMA NOMOrHe Y KpeaTHBHOM
CcMUILBaY OH3HHC Haeja u u3bopy
penHe 3a 1Ak Pal Ha 1Oj. YUeHHIH ce
Ziefie Ha rpyne y KojuMa octajy 10 Kpaja
H pajle Ha [e0BHMa NOCIOBHOT MJlaHa.
I'pyne yueHuKa OKYNJbEHE OKO jeaHe
NOCJIOBHE H/gje BpLIE HCTPaKHUBAHE
TPAHLUTA 10 HACTABHUKOBHM
ynyTcTBuMa. ['pyne yuenuka y nocetama
Masim npeaysehinma nHdopmuiy ce o
HauHHY NMpaBJbelba NOHY/Ie W CaMOCTalHO
npase MoHy/1y 3a NpHMEpP bHX0BOT
npenyzeha.

¥npapmwame 0 opraunsauunja: onpelen
Opoj yacosa npema H300pY HACTABHHKA Y
uH(popmaTHuKoM KabuHety. HasTi
YOYTCTBA YUECHHLIUMA /1€ H Kako ja aohy
110 HEOMXOAHHX MH(opMAaLHja.
KopucTuTi cajToBe 3a NpUKY Ubatbe
uHpopMalrja (WwWw.apr.gov.rs,
WWW.SMe.gov.rs; www.mspbg.rs...).
[Mocera couMjaiHuM NapTHEpUMa Ha
JIOKAIIHOM HuBOY (omuThHa, Guimjane
Haunonanue cnyxOe 3a 3anoubasate,
PernoHanHe areHuHje 3a pa3sBoj Majinx u
cpeawHx npemyseha ucn.)




Exonomuja ® Yro3sHasame NJaHHupa Npou3BOKY H TPOLIKOBE 34 Crpykrypa Tpolukosa ((PHKCHH H BapHjadHIHK | YueHHUKH NpojeKkT-npe3seHTaunja
noc/ioBamba yUeHHKa ca COMCTBEHH OH3HHC; TPOLIKOBH) H MPAr peHTabHaHOCTH; nociaoBHor naana: [ossaty Ha jenan
(hrHacHjcKuM knacudukyje Tpolkose npenyseha u [Tpuxonn u ryoHum; 4ac rocra - npeay3eTHUKA 3a NPoLeHy
acreKTHMa H3pauyHa npar peHTabHIHOCTH; [Ipukynbame noTpeGHHX MoaaTaKa Ha TEpPeHy Ousnuc nnana. Y npeseHTauMiu
npenyseha / cactaBu (pUHAHCH|CKE H3BELLTAjE Y H IbHX0BA NPe3eHTaLH]a; KOPHCTHTH CBA PACTOJIOHHBA CPEICTBA 3a
pane. HajjenHocTaBHM|0] hopmu (Ounauc OCHOBHH €/1EMEHTH H OPraHH3aLMOHH TUIaH 3a su3yanuzaumjy. [lpenopyka je na ce rema
cTakba, OHIaHe ycnexa U TOK rOTOBHHE concTeeHy OM3HUC Hagjy. L YUEHHUYKH NPOjeKT-u3paja 1
npenyseha); npeseHTaluja Noca0BHOT MiaHa™
npHKynu uHdopmaumje notpedHe 3a 3ano4He npuinkom odpahueara Teme
MPOM3BOAHH M (PHHAHCHJCKH TJIAH U O LIlpouena nocnoenux uaeja“. Ha oeaj
H3BOpHMa (pHHAHCHPatba; HayHH NpeaaBay MOKe Ja HHTerpHile
npesentyje oapehenu neo niana YUEHHUKH MPOJEKT TOKOM HapeaHUX TeMa
NMpoH3BOAKe/ (PHHAHCH]CKOT NIaHa. npenMera.
Ouemnpame:
Bpeanopatse 0CTBAPEHOCTH HCXO/A BPLUHTH
Kpo3:
_ . _ [Tpaheme ocTBapeHOCTH HEXO/A.
YueHH4YKH e OcnocoObaBate H3pajH jelHOCTaBaH MOCIOBHH MIaH W3pana uenosuror Ousnuc nnana 3a TecToBe 3HaMA.
npojexT- YUEHHKA BGI.IIJTHHH (neo HOCJ‘IOB.H()I".HJ'lﬂHa); . . COMNCTBEHY 6.I«1'3HH.C Hagjy: TecToBe NMPAKTHUHUX BELITHHA.
npeseHTauMja npeseHTaLmje npema yCBOjeHOj MOCIOBHOj HIEjH IlpesenTaluja nojeAMHa4HuX / rPYNHUX
NOCTOBHOT 10CJIOBHOT [IaHa. npe3eHTyje NOCIOBHH NIak (neo) y OH3HKC MIAHOBA H IMCKYCH]A. BDoi 4acoBa 1Mo Temama:
f1ana OKBHPY CBOJE THMCKE yjiore. [penyseTHHINTBO 1 mpeay3eTHHK (10)
PasBujarbe 1 NpoLeHa NOCIOBHUX HAEja,
MapkeTHHT mnas (10)
Vnpasmame 1 oprannzaunja (12)
[IpaBHH OKBHP 3a OCHHBaHE H
(yHKUHOHUCAE AenaTHOCTH (10)
ExoHomuja nocnoeawa(10)
VueHHUKH NPOjeKT-Npe3eHTaluja
nocsoBHor nnaxa (10)

KOPEJIALIMJA CA IPYTHM NPEIAMETHMA
- CBM CTPYYHH NPEAMETH




NMPAKTHYHA HACTABA

1. OCTBAPHUBAILE OBPA30OBHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

HACTABA
PA3PE]L TMMPAKCA VKYITHO
Teopujcka HacTapa Besxoe [MpakTHuHa HacTaBa Hacraga y Gnoky
I 74 74
1l 68 30 98

2. HHJBEBH YYEHA

— PasBujarbe HaBHKA 3a YyBatbe 3/PaBiba M MPHIPKABaba MEPa 3allTHTE HA pajy;
- OcnocobbaBare yueHHKa 38 OPraHU30Balbe pana u pauHoHanHo Kopumwheme enepruje u Marepujana;
~ OcnocobbaBarbe y4eHHKa [1a KOPHCTE CTAHAAp/e, HOPMATHBE, KATAIOre H TEXHHYKO TEXHONOLUKY AOKYMEHTALH]Y;
— OcnocobbaBame yHeHHKA Aa MpaBuaHo KopucTte ypehaje, anat u npubop;
~ OcnocobbaBatbe YHeHHKA [1a BPLUE MALLMHCKE H Py4He onepalje Ha MaTepujanuma (obenexasatbe, pesatbe, Typlujambe, Oyllere);
~ Ocnocolbaatbe yueHHKa J1a H3BO/E PAJIOBe ¥ eIeKTPOTEXHHYKO] CTPYLH (Mpunpema Kpajesa NpoBoJHUKa, W3pajaa KabnoBckuX cHomuha, yrpaimsa eNeKTPOHCKHX eJleMeHaTa, MOHTAXKA 1
NOBE3HBaLE eJIEKTPOTEXHUYKOT NPHOOpa, Mepera H HCIUTHBAKA);
- Pa’.iBH_iale OQArOBOPHOCTH NpEMa POKOBHMA, KBAJIHTETY H NPEUH3IHOCTH Y NOCTY:
- OcnocobJbaBatbe yueHHKa 3a o0pany, pasdpajatbe, MOBe3HBatbe, JIEM/betbe HHCTANAUNOHUX KabNoBa W NPOBOIHHKA;
— Ocnocobmasame YUEHHKA 332 u3paay, nNywrame ¥ paa, HCNHTHBAKE H OTKIakake KBApOBa HA IUTAMIAHUM [jo4aMa.

. HA3HUB U TPAJAILE MOJIYJIA

Pazpen: NpBH

Pen.op. HA3HUB MOJIVIJIA Tpajare Moayna (4acoBu)
1. IlpakT4yHa HacTaBa y MallHHCTBY 30
2. IMpakTiyHa HacTaBa y eNEKTPOTEXHHLIN 34

Paspen: JIpyru

Pen.op. HA3UB MOJIYJIA Tpajatbe Moaya (4aCOBH)
l. Hucranauvony npoBoaHULK K KabnoBu 34
2. Itamnane nnoue 64




4. HWJBEBH, HCXOJH, OBABE3HH H INPENMOPYYEHH CAIPKAJH H YIIYTCTBO 3A JHIAKTHYKO-METOJUYKO OCTBAPHUBAILE INPOI'PAMA

Pazpen: NpEH

Hasus Moayna: [lpakTHyna HacTaBa y MALUHHCTBY

Tpajame Moayna: 30 yacoea

LIIH/bEBH MO/ YJIA

HCXOJAH MOAYJIA
ITo 3aBpueTky Moayna yueHuk hie 6uTH y cramy
Ja:

OBABE3HM U NPENOPYYEHHU
CAJIPKAJH MOJYJIA

YIIYTCTBO 3A
JAUJAKTHYKO-METOAUYKO
OCTBAPHUBAIGE ITPOI'PAMA

OcnocobJbaBame yueHHKa
3a UyBarL€ 31paBba u
NpHIpKaBambe Mepa
3alUTHTE Ha pay.

e MpHMElbYje 3alITHTHE MEPE 0 MEXaHHYKHX
noepea;

e [IpHMEmbYje 3alITHTHE Mepe 01 Moxapa;

e KOPHMCTH 3aLUTHTHY OTMPEMY.

L]
.

[NpaBHaHMK 3alUTHTE HA paay:
Mepe 3awTuTe 01 noxkapa;
3alITHTHA onpema.

Ha noueTky Monyna y4eHHKe YNO3HATH ca
LHJLEBMMA W HCXOAHMA HacTaBe / yuerba,
IJIAHOM pajia i HAUWHHMA OLIEHUBabA.

o KOpHCTHTH 3aKOH W NpaBUIHUKE 3aLUTHTE Ha
pany. )

e KopHCTHTH NPaBHIIHUEK O NPOTHBIOAKAPHO]
3alITHTH.

e JlemMoHCTpHpaTH yNoTpedy 3alUTHUTHE ONpeMe.

e [lpenopyueHo Bpeme 3a peannsaimjy OBHX
canp:kaja: 4 yaca

Ocnocod/baBatbe yueHHKa
3a NpaBUJIHY MPUMEHY H
OJIpKaBabe PaJHOHHYKOT
anara.

kopucTH ypelaje 3a odpany marepujana;
KOPHCTH anar 3a odenexapate;

KOPHCTH MEpPHH aJiaT;

KOPHCTH PYUHH anar;

ozap:asa ypehaje n anar;

NpHMEmLY]E MEpe 3alUTHTE Ha pay.

Panuonnyky anar;

Anar 3a Mepemse (MeTap, 1ecTapH,
YHHUBEP3AJIHO MOMUYHO MEPWIIO, MUKPOMETap,
nyduHOMeEp);

[lpumena w onpxapare anara (Knewra,
oasujaum, Gypruje, Symmunuue, crere,
TecTepe, Typruje, 4eknhu, KibydyeBu, HTIL);
Xwurujena pana;

Mepe sawtute Ha pany.

e KopHcTHTH CTpYUHY JuTepaTypy.

e Kopucrurh katanore npouseohaua ypehaja n
anara.

s Jlemonctpupatu ynotpedy ypehaja u anara.

e JleMOHCTPHPATH MOCTYNAK MEPEHha MEPHHM
anaTuma.

e JleMOHCTPHpATH Ha4YHH OJp:KaBamba ypehaja u
anara.

o [IpenopyueHo Bpeme 3a peanusalijy OBHX
caap:aja: 6 yacopa

CTuuame 3Haba o
KapakTeprucTHKamMa
marepujaia;

OcnocobJbaBame yueHHKa

3a kopuhewe cTaHnapaa,

HOPMATHBA H TEXHHYKO
TCXHOJIOLIKES
JOKYMEHTALHje.

e MIPENo3Ha METaje W Jierype;
e KOPHCTH CTaHIap/e U KaTajore Npou3Bo/ia
(nmmoea, npoduna, kHua, Jiexajesa).

TexHnuke KapakTepUCTHKE MaTepujana
(reoxfe, yenuk, 6akap, anyMHUHHjyM, GpoH3a,
MECHHT');

[Momynponssoan 1 MPOH3BOIH KOjH ce
KOPHUCTE. Y MALHUHCTBY (1104€, THMOBH,
Tpake, JKHLle, NPOPHIN, LEBH, NeKajern,
WTIL.).

e  KOpHCTHTH CTPYUHY JIHTEPATYPY.

e Kopuctuti ctanaapie, nponuce U Kataaore

o  KopHeTHTH y30pKe MeTana, noaynpo13Boje u
NPON3BOJIE.

e [lpenopydeHo Bpeme 3a peannsaliijy OBHX
cajapkaja: 6 yacosa




OcnocobJbaBame yueHHKa
3a OpraHH3oOBatbe pana u
pauHoHanHo Kopuiheme
eHeprije u Matepujana;

Ocnocod/baBatbe yueHHKa
3a H3BONhEHE MALLMHCKHX W
PY4HHX Onepaimja.

KOPHCTH TEXHHYKO TEXHOJIOIIKA YITyTCTRA;
obenexH npeamer paza;

H3BCIOC MALLIHHCKE OHCpaLlHjC;

KOPHCTH OCHOBHE MALLIMHCKE eeMeHTe.

YnTame TEXHHYKO TeXHONIOIIKe
JOKYMeHTaLuje;

ObenexaBambe MaTepHjana;
TexXHONOIWKH NMOCTYNaK npH odpanu
MaTepHjana: ceueH:eM, TYPIHjarbeM,
OyLUetbeM, caBHjatbeM;

OCHOBHH MALLIMHCKH eJIEMEHTH (HaBOjH,
HaBPTKeE, MOAOLIKE).

o KopucTHTH CTpYUuHY NHTEpaTypy.

e OBjacHHTH KaKo ce KOPHCTH TEXHHYKO
TEXHOMNOIIKA NTOKYMEHTaLH]a.

e JIeMOHCTPHpATH KaKO ce NMPaBHIHO
obenexasa npeaMeT npu odpaau.

e JlemoncTpupati kako ce yuspuufiyje npeamer.

e JleMOHCTpHpATH NPaBKIAH NOJIOKA] Tena 1
npaeuiHO Bofjerse anara npu odpanu
MarepHjaa.

e O0jacHHTH Kako ce OCTBapyje opraHu3aiuja
pajiHOT MECTa M 3Hauaj XMrHjeHe paja.

o [Ipenopy4eHo Bpeme 3a peanusaiijy OBHX
cagpxkaja: 14 yacosa

O0aHuN HAacTaBe
Monya ce peanusyje kpos caenehe odnnke

HacTase:

e npakTH4Ha Hactasa (ykynHo 30 yacosa).

o [Ipu u3Bohemwy npakTHuHe HacTaBe o/e/berhe
Ce JIeNIH y JIBE IpyTe.

MecTo peannsaumje HacTaBe
e panvoHulA

Ouemupame
BpenHoBaibe OCTBAPEHOCTH HCX0/A BPLUUTH

Kpo3:

. npahere 0CTBApPEeHOCTH HCX0/1a:
. npaherbe NpakTHUHOT pana;
TECT NPAKTHUHUX BELITHHA;
AKTHBHOCT Ha Jacy.




Hasus monyna:
Tpajare Mmonyna:

IMpakTHYHA HACTABA Y €/IEKTPOTEXHHIH
34 yacosa

LM/BEBU MOJLYJIA

UCXOIH MOLYJIA
[To 3aBpuIeTKy MoAyJa yueHHK hie OuTH Y cTamby
Aa:

OBABE3HH H MNPENMOPYYEHH
CAJIPAKAJU MOAYJIA

YOYTCTBO 3A
JMAAKTUYKO-METOAHYKO
OCTBAPUBAILE MPOTPAMA

OcnocodbaBare yueHHKa
3@ UyBathe 3PaBjba H
npHapKapama Mepa
3aWITHTE Ha paay.

* MpHMebYje 3alTHTHE Mepe O]l LTETHOT
yTHUAja eNeKTPUYHE CTpYje;

e KOPHCTH 3alITHTHY OMpeMmy;

« npyxH npey nomoh ynecpehenom oa yaapa
eNeKTPUYHE CTpyje.

VTHuAj eNeKTpUIHE CTpYje Ha YoBeKa;
Mepe sawrture Ha pany:
[pyxame npee nomohu.

Ha NOYETKY MOYJ1a YY4eHHKe YIO3HaTH ca
UH/bEBMMA M HUCXO/IMMA HacTaBe / yuema,
niaHoM paja H HAYHHHMa OLEH:HBaHA.

JleMOHCTpHpaTH pal 3alITHTHHX CPEACTaBa.

e JleMOHCTpHpATH NpYiKame Npse NoMohH.
IIpenopy4eHo Bpeme 3a peann3aunjy OBHX
caipxkaja: 4 yaca

OcnocodbaBarke yueHHKa
3a kopuinhewe anara;
Ocnocod/baBame yueHHKa
3a OJlpiKaBatbe aiara.

e onalepe ¥ KOPHCTH aiar;
e OpiKaBa anar.

ANAaTH KOjH C& KOPUCTE Y €NEKTPOTEXHHLIM;
Ounpixabatbe anara.

Kopucturu katanore ypehaja u anara.
JleMOHCTPUpATH NPUMEHY anara.
JleMOHCTpHpaTH HAYHH OJIPKaBatba anara.
T[Ipenopy4eHo BpeMe 3a peann3alujy oBux
canpxaja: 4 vaca

. "

Ocnocod/baBame yueHHKa
3a nopesuBatbe npudopa
KOjH C& KOPHCTH Y €NEKTPO
HHCTaNaLMjama.

* MoBeske MoMohy MPOBOAHMKA OCHOBHH
€/IeKTPOHHCTANALNOHN Npubop;

¢ Enextpouncranaunonn npudop (ocurypaun,
NPeKHAAYH, YTHUHHULE, CHjaJHYHa rpia);

Kopucturu katanore nponssohaua.
JIeMOHCTPHPATH MOHTAXKY H MOBE3HBALE
onpeMe Y CTPYjHO KOJo.

o JleMOHCTpHpaTH MeTo € 3a yTBphHBatbe
HCNPABHOCTH NpHOOpa.

HanpasuTh Be:kOe Ha MOHTAXKHHUM MJ104ama.
BexOe paautn y UHKIyCy.

TTpenopy4eHo Bpeme 3a peain3aliijy OBHX
cajpixaja: 4 vaca

OcnocodJbaBare yueHHKa
33 pan ca HHCTPYMEHTOM.

* KOPHCTH aHAIOTHE W AWTHTAHE MepHe
HHCTPYMEHTE;

* [OJECH HHCTPYMEHT (jeaHOCMepHa,
Hau3MeHHYHa CTpyja), onabepe MepHO
noapy4je:

*  WIMEPH OCHOBHE CJIEKTPHYHE BEJIHYHHE!
HAIOH, CTPYjy, ONOP W KanaluHTHBHOCT.

YHHBep?.a.TIHH JAHTHTAITHH HHCTPYMEHT,
YHHBCP33J'|HI‘I AHAMOTHH HHCTPYMEHT.

JIeMOHCTPHpATH pazl ca HHCTPYMEHTOM.
H3BpminTH Mepera Ha MOHTAXKHHUM NIoYaMa.
Ilpenopy4eHo BpeMe 3a peanu3alujy OBHX
caapskaja: 6 yaca

OcnocodbaBate y4eHHKa
38 JIEMJbEHbE.

o opaepe onpeMy U MaTepHjan;
*  H3BeEJE MPHMIPEMY 3 JIEM/beHE;
®  U3BPLUH JIEMIBCHE.

Cnajate NpoBOAHUKA JEMILEHEM;
JleM/bere Ha WTAMNAHO] NJIOYH.

KopHeTUTH CTpYYHY JIUTEpaTypy.
JleMOHCTpHUpaTH crajare NPoBOJAHHKA
JIEMJBCHEM.,

o JIeMOHCTPHPATH JIeMJbeH:E Ha ITaMNaHoj
TUI0YH.

o [lpenopy4eHo BpeMe 3a pean3aiijy OBHx
caipxkaja: 6 uacosa

OcnocodbaBaibe yueHHKa

e opnabepe Ha OCHOBY O3HAKE OTMOPHHK,

e Otnopuuum (HauuH KU3panae, BpcTa,

+ Kopuctutu karanore nponssohaua.




33 MCTIMTHBAE W YTPaisy
NAcHBHUX eJieMeHaTa.

KOHIE3aTOp M Kanem;
MCMHTA HCTIPABHOCT eJleMeHaTa;
3aMEHH H YTPaaH MacHBHE €IEMEHTE Y
oarosapajyhe cTpyjHo Kono.

obesiekapame, MpHMeHa);

KoHnzesaTopu (HauMH W3pane, Bpcra,
obenexaparbe, NpHMEHa);

KanemoBH 1 TpaHcdopmaTopH (MpopauyH,
W3pasna, MpuMeHa).

e JIeMOHCTPHpATH NPOBEPY HCNPABHOCTH
NacHBHHX eJleMeHaTa.

e JleMOHCTPHPATH YTpaaiby H NMOBE3HBAILE
e/leMeHaTa y CTPYjHO KOJO.
HanpaeuTi BeskGe na makeTtama.
[Ipenopy4eHo BpeMe 3a pealn3aLnjy OBUX
caapkaja: 10 wacoBa

Obanun Hacrase
Monyn ce peanusyje kpo3s cnenehe obnuke

HacTaBe:
e [pakTHYHA HacTaea (34 yacosa).

« [lpu n3pohemwy npakTuuHe HacTaBe OJlE/bEHE
ce NIeNn Yy e rpyne.

MecTo peasinzaluje HacTaBe
e pajHOHHLA

OuemHBame
Bpennosame ocTBapeHOCTH HCX0/1a BPUIMTH
Kpo3:
npaliere 0CTBapPEHOCTH HCXO/1a;
npahewse npakTHYHOr pana;
TECT MPaKTHYHHX BEIUTHHA;
AKTHBHOCT Ha 4acy.

B




Paspen: apyru

Hasue monyna:
Tpajare Moayna:

HHeTanauHoHH NPOBOAHHUHN H Kad/I0BH
34 yacoBa

HCXOAU MOAYJIA YIOYTCTBO 3A
LHH/EBH MOJIYJIA Ilo 3aeperky Moayna yuenuk he outn y cray | TNMPEIMNOPYUYEHH CAPKAJU MOOYJIA JUIAKTHYKO-METOAHYKO
aa: OCTBAPHUBAIGE IMTPOI'PAMA

o Ocnoco0/baBatbe yueHHKa 3a
NpUnpeMy W HacTaBbawe kabna
H MPOBOJIHHKA

e Ocnocod/baBarbe yUeHHKa 32
obpany, pasOpajame,
NOBE3HBatbE, JIEMIbEE
HHCTANAUMOHUX Kabnoea u
NPOBOJHHKA

®  OTBOPH KabJl, NPaBHIIHO CKMHE [1ALIT 0
W30J1aLIH]Y MPOBOIHHKA;
®  HacTaeH (NOBEkE) W U30J1yje HACTABAK:

L] Hanpaeg OKLlE Yy 3aBHCHOCTH OJ1 3aBPTH:A;

®  3a/leMH KpajeBe M 1ocTaB/ba kadi namyuuue
u (pacTone;

®  CKHHE M30JIaLMjy, HACTaBH U H30ITYje
MPOBOIHHK.

®  HaBeNE BPCTE H KOHCTPYKTHBHE €IEMEHTE
kabnoBa M MPOBOIHHMKA;

® [IPUNPEMH anaT U MaTepujan 3a odpany u
NoBe3HBakbe HHCTaNAUHOHHX KabaoBa
KOHEKTOpE;

® o0jacHu BpCTE W YJIOTY HHCTaJIALHOHE
onpeme u ypehaja;

o ENeKTPOMHCTANIALHOHH NIPOBOHHLM;

L TC,'ICKOMYHHKEII[HOHI‘I NPOBOJAHHIIHY

o MHcTanaunoHy npoBoAHULLI 1 KabioBu ca
DaKapHUM MPOBOJHHIIMMA, KOAKCHjaIHH
kadnosu, UTP kabnosu — Bpere n
KOHCTPYKLUHOHH €IEMEHTH;

o Marepujani 3a H301aLHjy HHCTANALLMOHUX
NMpOBOAHHKA W KalloBa;

o EnexktpuuHe U NpeHOCHE KapaKkTepHCTHKE
HHCTATALUMOHKX Kaba0Ba M MPOBOAHMKA;

o CneuMjanta k/bewTa 3a odpany kadnopa u
KOHEKTOBAH:C,

o Jlemunuue, yHUBEP3aNHH HHCTPYMEHT H
OCTAITH HHCTATAUHOHH anar;

Ha noueTky Moziyna yueHHKe YNO3HaTH ca
LM/LEBHMA H MCXOIMMA HACcTaBe / yuema,
IUIAHOM Pajia M HAYMHHMA OLIeHUBakbA.

001U HacTaBe

Monyn ce peanusyje kpo3s cnenehie odnike
HacTape:

® npakTH4YHa Hactasa (34 wacosa);

Ionena onemewa Ha rpyne
Onesberbe ce e Ha rpyne 10 15 yueHuka

NPHIHKOM pea.rmaauuje NpakTHYHE HacTape;

MecTo peannsaumje HacrTase
e [IpakTHuHa HAacTaBa ce peanusyje y KaDuHery.

Ipenopyke 3a peaan3auujy Hacrape

e [IpeaMeTHH HACTABHHK MOME HIMEHHTH J10
10%, a y3 carnacnoct Ctpyunor seha no 20%
TNpenopy4yeHor caapikaja;

o [lpunukom peanusaumje NpaKTHYHE HACTABE
y4eHHLIUMA ce [ajy TeopHjcka yNyTcTBa 3a paj;

o KopueruTh Katanore pasnuunTHx npoussohaua
kabnoea.

e [lpenopyueHo Bpeme 3a peann3alnjy OBHX
caapskaja:

Ouemupame

BpenHoBatbe 0CTBAPEHOCTH HCXO01a BPLUIMTH KPO3:
e npaliele 0CTBApEeHOCTH HCXO0Ia:

® TECTOBE 3HaIba:

e TeCcTOBE MPaKTHYHHWX BEIITHHA.




Hasue Mmonyna:
Tpajare MoayJa:

H3 paia wraMnaHe nio4e

64 yacoBa

LHHUJBEBH MOIYJIA

UCXOIH MOAYJIA
[1o 3aBplueTKy Moy yueHHK he OUTH y cTamy
na:

MPEMOPYYEHH CAAPKAJH MOAYJA

YIOYTCTBO 3A
JUAAKTUYKO-METOAHYKO
OCTBAPUBAILE MPOTPAMA

¢ OcnocobbaBatbe yueHHKa 3a
u3pany, nyumrame y pan,
HCMIUTHBALE M OTKNIatbaibe
KBaPOBa Ha WTaMIIaHHUM
niovama.

® Hasele M 00jacHu BpcTe, KapaKkTepHCTHKE,
YJAOTY M MPaKTHYHY NPHMEHY MacUBHHX
€JIEKTPOHCKHX KOMIIOHEHATa Y
e.nenpwmnm KOJHUMAL

®  U3BPLIM OYHTABA:E BPEIHOCTH M H3IMEPH
OTI'IO]JHUCT H HCI'IPaBHOCT NacHBHHX
€NIeKTPOHCKHX KOMMOHEHTH;

® 00jacHH U HABE/E BPCTE, KAPAKTEPHCTHKE,
VIOTY W MPaKTHYHY NPUMEHY aKTHBHHX
eJIeK'I'pOHCKHX KOMIIOHCHAaTa ¥
eNIeKTPOHCKHM KOJHMa;

®  OJpE/H BPCTY, THI TPAH3IHCTOPA H IHOJIE H
HUXOBE €JIKEKTPO/IE H HCIIPABHOCT
MepereM;

® naseae u 00jacHy BPCTE, KAPAKTEPHUCTHKE W
NPaKTHYHY MPHMEHY HHTErPHCAHUX KOma;

e ypanu cneunpHKaumjy noTpedbHmux
KOMIOHEHTH M3 KaTalora Ha OCHOBY JaTe
CIIEKTPHYHE LLIEME;

L] OMULUE TEXHOMOWKH I'IUCT}-‘I'IHK H'Spa.ﬂ.e
wITamnaxe nio4e;

®  HANpaBH WITAMIAHY [JI0YY HA OCHOBY
NPOjeKTa W UCIUTA MCTIPABHOCT Be3a Ha
I.IJTEI.MIlaH()j TJI04YH,

®  MOHTHpA (3a1eMH) KOMIOHEHTE Ha
wramnady riouy, usabepe oarosapajyhe
HHCTPYMEHTE 38 HCMHTHBALC LITAMNAHHUX
1043 W U3BPLUK HHXOBO HCIUTHBALE;

L ] OTKJOHH TPELIKE H KBAPOBC Ha I.UTEIMI'IﬂIIO_i
TJI0YH;

® EJeKTpOHCKE KOMIOHEHTE - acHBHE H
aKTHBHE (BpcTe, CUMOOIIH U
KapakTepHCTHKE):

e OuuraBare U MEPEILE BPEIHOCTH
MacHBHHUX KOMIOHETH:

e Jluoze - BpeTe, HCMUTHBALE HCTIPABHOCTH,
oapehuBatbe aHoIe M KaToe YHUMEPOM;

e Tpansuctopu - Bpete, oapeljuBare THNA
TpaH3ucTOpa M weroeux enekrpona B, E, C
H MCIUTHBAE UCTIPABHOCTH,

e uTerpucana kona, MUKpO(OHH,
CHYLIAIHLE W OCTalle eEKTPOHCKE
KOMIOHEHTE;

e EjekTpUyHe LiemMe eNeKTPOHCKHX Kona;

Katanosu 3a enekTpoHcke KOMOOHEHTE;

e H360p noTpeOHUX KOMIOHEHATa ca
eneKTpHuHe weme nomohy karanora;

e [lepTHHAKC Nioya 3a H3paly WTaMnaHe
nnoye;

e TexHONOWKH NOCTYNaK uipajue
WTAMNaHUX N04a;

e HauuHW MCIUTHUBAKA UCTIPABHOCTH Be3a Ha
IITAMNAHO] TIIOYH;

e [locrynak snemibera M npubop 3a
JIEMJbEHLE H OJIIEM/bHBALE KOMIIOHEHATa;

® HCTPYMEHTH 3a UCTTHTHBAA
KOMTIOHEHATA H Be3a Ha rovaMa
(YHUBEP3aIHH HHCTPYMEHTH, CHIHAI
FeHEpaTop, OCLUMIOCKOT, H3BOPH Hanajama)
W OHB/bABAILE WITAMIAHE M10YeE;

e [IponMcanu cTanaapau 3a u3pamsy
WTAMIAHUX 1J104a;

e JleMHIMLE M CHELMJATIHH HACTABLIM 34
JIEMJbEHbE M O/LIEM/bHBALE MHTErPAIHUX
KOJd, YHHBEP3AIHH HHCTPYMEHTH U
eJIEKTPOHHYAPCKH anaT.

Ha nouerky Moztyna yueHHKe yno3HaTH ca
LH/LEBHMA M HCXO/IHMA HacTare / YUeH:a,
TUIAHOM Pajia H HAYMHHMA OLeHHBakba.

Obanun HacTaBe
Moayn ce peanusyje kpos cnenehe obnuke

HacTape:
e npakThHuHa Hactaea (34 wacosa);
e Hacrtaray onoky (30 uacora).

Mojena one/berba HA rpyne
Onesbere ce e Ha rpyne 10 15 ydenuka

NPHITHKOM peanu3anmje:
® [IPAKTHYHE HACTaBE,
® Hactaee y OnOKy.

MecTo peannszaumje HacTase
e [IpakTHuHA HACTABA CE pealu3yje y AeoM

Y pauyHapcKOM KaOMHETY H HEKOM
apyrom oarosapajyhem kaGunery;

e Hacraea y Onoky ce peanusyje y
oarosapajyhem kaduxery u npenysehuma
Koja ce OaBe M3PAJIOM IITAMNAHKX TLIOYA.

Ipenopvke 3a peajin3aunjy Hacrase

L HPEHME'I'HH HACTABHHK MOMKE HIMEHHTH 10
10%, a y3 carnacnoct Ctpyunor Beha no
20% npenopyueHor caapkaja;

TIpu peanu3aLuj NpakTHYHE HacTaBe
yucununmajc HEONXOAHO OaTH
oarosapajyha Teopujcka ynyrerea u
MOJICETHUTH HX HA cajapikaje Koje cy
nponazunu kpoz OET], enekTpoHuky u
INpakTHuHy HacTaBy y NPBOM paspejy.
IMpunpema 3a u3pajay wraMnate njioye
cpeanusyje Kpo3 npeaMer ANIHKaTHBHH
nporpaMH.




Hexoan Koju ce oaHOCe HA 11€0 MpeaMeT: Y okBHpY HacTaBe y 00Ky Y Tpajarby oa 5

Hactaea v Gnoky nana (30 yaca) peanu30BaTH MPOjEKTHH
e KOPHCTH CTPY4HY TEPMHHONOTH]Y Y 0BOj 3ajnarak Koju caapxu cnenehe kopake:
obnactu; [IpojexTHH 3aaaTaK:
e [PUMEHH Mepe 3aLUTHTE Ha PalLy; 1. Enexrpuuny wemy u crieunduranujy
e NPUMEHH MpenopyKe 3a HHCTATaLUHUjy onpeme - Enextpuuna wema u cneuudukaumja KOMMOHeHaTa:
1 3aLUTHTY ONpeme 0L KBapa npoy3poKoBaHor KOMIOHeHaTa; 2. Tlpunpemy noanore U u3pauy LTaMmnaHe
HEMPABWIHUM PYKOBAHEM. — Ilpunpema noanore U u3pana wramnaHe nno4e;
nnoue; 3. MoHTa)y KOMNOHEHATA H NpoBepy
— MoHTaxka KOMIOHeHaTa W NpoBepa HCNPaBHOCTH CKIIONaA;
MCTIPABHOCTH CKJIONA; 4. IIpeseHToBatbe NPOjEKTHOr 3a1aTKa 1
— Tlpe3eHTOBaE NPOJEKTHOT 3aaTKA H ASMOHCTPALH]Y pana CKIona.

JeMOHCTpallHja paja ckiona. . .
3a peanusauujy NpojeKTHOr 3alaTKa MOKE ce

NpeABHASTH MPYMHHK (10 3 yueHHKa y
rpynu) WK UHAMBHIYAHH paay CKaasy
ca MoryhiHocTHMa.

HuBo cnokeHOCTH enekTpuUHe 1ieme
NPUIArOJUTH NPE3HaY YUEHHKA.

V okeupy Hacrtase y 010Ky, Kojy Tpeba
peanu30BaTH Ha Kpajy Moyna, W3BPUIMTH
NPHIPEMY YUEHHKA H NPOBEpY
OCTBAPEHOCTH HCXOIA.

Ouemnpame
BpenHosate 0CTBAPEHOCTH HCXO0/1a BPLUMTH

Kpo3:
npalietbe OCTBAPEHOCTH MCXOJA;
TECTOBE 3HaH:A;

TECTOBE IIpﬂIfrH“l HHUX BELUTHHA,
NPOjeKTHH 3a/1aTak

. " "

KOPEJALIUJA CA IPYTUM NNPEJMETHMA/MOIYJIUMA
o Xewmuja, OcHoBe enekTpoTexHuke, EnexrpoHuka



lonuwwsu doua yacopa:

Paspen:

Lnmwesn yuema:

b: U3BOPHH NNPOI'PAMH

EJEKTPOEHEPI'ETHKA

68 yacosa
Tpehin

CJICKTPOCHCPTCTHLIN,

YnozHagame yueHHKa ca CTPYKTYPOM W oco0HHaMa caBpeMeHOT eleKTPOeHePreTcKor cueTemMa;
CTHUambe OCHOBHHX 3HaHa O e/IEKTPHYHHM MOCTPOjebHMa, EISKTPHYHHM HHCTAALM]jaMa H e/IEKTPHYHHM MallHHAMa Y

Pa3Bujarbe NPaBUIHOT 0JIHOCA YUEHHKA NPeMa 3alTUTHH yHanpelemwy KUBOTHE CpeLnHe;

Carnenaparbe NpUMeHe eleKTPOHCKHX ypehaja u pauyHapa y eleKTpoeHepreTcKUM MocTpojernmMa;

Carnenaparse NpUMEHE CaBPeMEHe eIeKTPOHNKE H MUKPOpauyHapa y YNpaebatkby W PeryialnjH eNeKTPHUHHM MallHHaMa;
Carnenapatbe NpUMeHe padyHapa 3a MpopayyH W NPOjeKTOBaHke eNeKTPHUYHHX HHCTaNALHK]ja;

Vno3HaBame y4eHHKa ca Mepama 3alliTHTE 01 y/1apa eNeKTPHUYHE CTpYje;
Pa3eHjame paJHHUX HABHKA, OArOBOPHOCTH U CIOCOOHOCTH 38 MPHMEHY CTEUEHHX 3Harba.

YIIYTCTBO 3A
LES LR INo 3aBpLueTky ‘nemml:l ﬁ{?:g{{:l;e OMTH y CTamy Ja: HPEHO;%H?EI;{AC&PKAJH ABJAKTHIKO-METONHIKO
) OCTBAPUBAILE INTPOI'PAMA
e Yro3HaBame ca e HaBeJle U 00jacHH YJIOTY OCHOBHHX e ENeKTpOeHepreTCkH CHCTEM
EnekTpoeneprerck CTPYKTYPOM H noJielieMeHaTa H aHaJIM3Hpa CTPYKTYPY o Enexrpane. Ilogena v Bpcte enextpana | Ha nmoueTky TeMe yueHHKe YMO3HATH ca

a nocTpojerba

KapakTepUCTHKaMa
caBpeMeHor
e/IeKTPOEHEepreTcKo
r cucTemMa
Cruuarmwe
OCHOBHHX CazHama
0 eleKTpaHaMa
NPUHLMITHMA
NPOH3BO/IHE
eNIeKTPHUHE
eHepruje

Cruuame
OCHOBHHX 3Haiba 0
NOCTPOjeHMa 3a
npexoc,
TpaHchopMaLujyn
AHCTPUOYLH]Y
eNeKTPHUHE
eHepruje
Carnenasarse
HEOMXOAHOCTH
npHMeHe pauyyHapa

enexkrpoeneprerckor cucrema (EEC-a)
nocpeacTBoM O10K-11eMe

e pa3MaTpa HajBaXKHUje KapaKTepHCTHKE
cagpemeror EEC-a

® U3BPIUH OCHOBHY MNOJENY €leKTpaHa npeMa
BPCTH ropHBa

e 00jacHH OCHOBHE MPHHLIMNE pana v NoJeny:
XMIpOeNeKTpaHa, TepMoeNeKTpaHa, HyKIeapHHX
enekTpasa (kopucrehn dnok-weme)

o ananuzupa moryhxoctu 3a 6yayhu passoj
eIeKTPOeHEePreTCKOT CHeTeMa, carjiesa eKoJouKe
npobaemMe H MPOMHIIIBbA 0 HAYHHUMA 33 HHXOBO
peluaBate

 HaBeJle HOBE U3BOPE €HEPruje H YNopeau HX ca
KOHBEHLHOHAJTHMMH3BOpHMA

® HAMpaBH Mperjie/ HajBaKHHJHX eNeKTPHYHHX H
eNeKTPOHCKHX CHCTeMaA y eleKTpaHama

e HaBeJle OCHOBHE eleMeHTe TPaHC(HOPMATOPCKHUX
U pa3BOHHUX NOCTPOjera H 00jacHH HHXOBY
yaory

® U3BPILH NOJETY ENeKTPOSHEPTeTCKHX
TpaHcopMaTopa npema Mecty M yno3u y EEC-y

o Xuapoenekrpane

e Tepmoenexrapne

e HykneapHe enextpaHe

e [lepcnieKkTHBE pa3Boja U EKOJOLIKH
npobaemu

o HoBu H3BOpH eHepruje

e ENeKTpHYHH M eNeKTPOHCKH CHCTEMH Y
e/leKTpaHaMa

» TpancdopmaTopcka H pazBonHa
nocTpojersa

¢ TpaucopmaTopu cHare y
NoCTpojeuMa

e EnemeHTu noctpojera

o OMIUTH NPUHLMITH YIPABJbakba
nocTpojerbuma

e [IpuMeHa pauyHapa W caBpeMeHe
€/IEKTPOHHKE 33 HAA30p H YTpaB/bake y
nocTpojetbuMa

LUHJBEBUMA M HCXOMMA HACTaBe/yueba,
TUIAHOM paja i HAYHHHMA OLEeHHBaMa

Oobauun HacTaBe

[Tpeamer ce peanusyje kpo3 chenehe
o0JMKe HacTaBe:

¢ Teopujcka HacTapa (70 yacosa)

MecTo peanusaumje HacTape

o Teopujcka HacTaBa ce peanusyje y
YUHOHHLH.
(ITpenopyka: ako ycnoBH pajia U
OMpPeMJbEHOCT LIKOJIE 103B0JbABAjY,
y4YEeHHKEe BOAHTH ¥ Naboparopuje 3a
@/IEKTPOEHEpPreTCKa MocTpojersa,
eNIeKTPHYHE HHCTaNaLuje H
e/IEKTPHUHE MALHHEy KOjHMa nocToje
OUHIJIEe/IHA CPEJICTBA KOja ce MOTy
NPUMEHHTH NpH o0paau
oarosapajyhux Tema.)




H caBpeMeHe
eNIeKTPOHHKE 3a
Haa30p U
YNpaB/babe y
NoOCTpOjehumMa

® W3JI03KH OMIITE MPHHLMMNE YNPaB/batba
eJIEKTPOEHEPTeTCKHM NOCTpojetbHMa

e UCTAKHE BAXKHOCT M 00jacHu ynoTpedy pauyHapa
1 caBpeMeHHX eNIeKTPOHCKUX ypehajasa nansop u
YNpaB/bathe NOCTPojerbHMa, ca nocedHum
aKLIEHTOM Ha CHCTEM 3a Haa30p Y peajHoMm
BpemeHy (SCADA)

Enexrpuune
HHCTAJAlHje

.

Cruuame
OCHOBHHX 3Haba 0
EJIEKTPHYHUM
HHCTaNalMjama
Carnenapatbe
NpUMeHe pauyHapa
H nporpama 3a
npopa4yyH H
NpOjeKToBae
eNeKTPHUHNX
MHCTaNAUHja

o Ne()UHHLLE MOjaM eNeKTpHYHE HHCTaNaLUHje W
HaBe/le OCHOBHA NpaBuiia NpUIMKOM uibopa u
u3Bohjerba el. HHCTANalKje

o KknacHHKyje eNeKTPHYHE HHCTanaluje npemMa
JauuHK cTpyje (BUCHHM HANOHA) U HAMEHH

e HaBe/Ie OCHOBHE BPCTE NPOBOJAHHKA W Kabliosa y
eIeKTPUUHUM MHCTaIalnjamMa, 0GjacHH hHUXOBY
YJIOTY W OTHIIE OCHOBHE KapaKTepHCTHKE
(nonpeuHn npecek, W3onauuja, Opoj xuna,
HAuMHH MOCTABIbabA)

® OIHLLIE HAYHH O3HaYasama NnpoBOJAHHKA H
kabNoBa M HaBe/le KAPaKTEPUCTHYHE NPHMEpE 3a
pasanuKTe KaTeropuje

e 00jacH1 OCHOBHY YJIOTY OCHIypaua y eJl.
MHCTANALMjaMa, H3BPLIN NOAENY TTpeMa HauuHY
pana, KpaTko Onuile u3riel, HaBeae HameHy M
Hajuewhe Matepujasie 3a u3paay ocurypaya u
Jle7IoBa OcHrypava

¢ 00jacHU OCHOBHY YJIOTY MpeKujaya y en.
MHCTANaLMjaMa, H3BPLIN NOJeNY TpeMa HaMeHH
H HAYUHY pajia, KPpaTko OMMHILE H3IJ1e]l U HaUHH
o3HauaBama, Hage/e Hajuewhe marepujane 3a
H3paly npeKkuaaya v JenoBa npekuaaya

& HaBeJle HAYHHE MPUKIbYUHBAbA PA3THIHTHX
enekTpuuHUX ypehaja Ha enexTpuuny
WHCTAJIALLH]Y, H3BPLIH MOJENY MPUKIbYUHHX
ypehaja npema HaMeHH, HAUUHY Yrpajiibe n
3aLITHTH Ol CMIOJbAllILHX YTHLAja

& HaBe/Ie W OMHILIE HAjBAYKHU]E Mepe 3aLUTHTE O]
y/apa eJieKTpHUHe cTpyje

& HANpasH Nperiael ENEKTPHYHHX H3BOpa
CBET/IOCTH TIPeMa HAuMHY paja, HCTaKHe
HajBe}KHH|e 0CODMHE H HAMEHY Pa3IHYMTHX

¢ Bpcre n HaMeHa eneKkTpUIHe
MHCTANaUuje

o [IpoBonHHUM K KaD/I0BH 34 €NIEKTPHUHE
HHCTanaumje

e Ocurypaum

o [Ipeknaaun

o [puksbyuense enekTpuunux ypehaja na
eJIEKTPUYHY HHCTanalujy

e Mepe 3aiuTnTe 011 ynapa enekTpHiHe
crpyje

. EJIE‘.‘K’FPH‘IHH Hf}BUpH CBET/IOCTH

o OcBeTibee NpocTopHja

e [Ipumena pauyHapa 3a npopayuyH u
NPOjeKTOBAE ENEKTPHIHNX
HHCTanaUuja

OuemuBame

BpennoBatbe ocTBapeHOCTH HCX0Aa
BPLUHTH KPO3:

o npaheme OCTBAPEHOCTH MCX0/1a

® TECTOBE 3Hatbad

OxkBHpHH 0p0Oj yacoBa Mo TeMama

e Enextpuina noctpojersa (12)
¢ Enextpuune nncranauuje (14)
o Enextpuune mainnxe (42)
o Tpancdopmatopu (10)
o Acunxponu motopw (10)
o Maunne jenHocmepHe ctpyje (12)
o Cunxpone mawnxe (10)

[Mpenopyke 3a pean HSRHHiy HacTaBpe

® KOPHCTHTH CBa JIOCTYIHA HACTaBHa
cpencTsa
e KOPHCTHTH CaBPEMEHE HACTABHE
METOIE M MYITHMENjATTHE
npe3eHTaUmje
ynyhuBaTH yueHHKe 1a KOpUcTe
HHTEPHET M CTPYUHY JIHTEPATYPY
NOCTENEHO YBOANTH YUCHHKE Y
obnacT Kpo3 Jbyacke notpebe,
NpHHLNUME paja, Onok-1eme 1 OpojHe
npuMepe M3 KHBOTA H TIpaKce
V HacTaBHOj TeMH
..ElekTpoeHepreTcka mocTpojema
YHYEHHKE YMO3HATH ca OCHOBHHM
M3BOPHMA eNeKTPHYHE eHepruje,
KapaKTepHCTHUHHUM eJIeKTpaHama y
OKpY#eHY, crelpuIHOCTHMA
usrpamme, kopuihema, onpxabama 1
nepcneKkTHBaMa W3rpaame HOBHX
eneKkTpaHa. Takohe, ynosHatu
YUYEHHKE Ca OCHOBHHUM €JIeMEHTHMa
TpaHC(HOPMATOPCKHX M Pa3BOAHHX
NOCTPOjerba MPHMEHEHNX Y
e/IEKTPOCHEPreTCKOM CHCTEMY O]
eleKTapHe 0 MECTa MoTPOLlbe
enekTpuuHe eHepruje. [loceOHy




u3Bopa

o fnedHHHILE OCHOBHE (haKTOpe KBaIHTETa
OCBET/bEH:A [POCTOpHja U 00jacHH HAUMHE
OCBET/baBatba PasfIMuUTHX NPOCTOpa Npema
IBHXOBO] HAMEHH

* HaBejle nporpame KojH ce Hajuelthe kopucTe 3a
NPOpayuyH H NMPOjeKTOBa:E eNeKTPHUHUX
HHCTaJlaLl1ja H HCTAKHE HbHXOBE OCHOBHE
KpakTepucTHKe W MOryhHOCTH

Enexkrpnune
MallHHe

o CTHUAbE
OCHOBHHX 3Halba 0
eNeKTPHIHUM
MalHama
VYno3nasathe ca
HAMEHOM,
noapy4juma
npuMeHe,
KOHCTPYKLIHjOM,
HAYKHHOM pajia H
OCHOBHHM
KapaKTepHCTHKaMa
Hajuewnhe
KopuiheHux
EJIEKTPHYHHX
MalHHa
Carnenapame
BAKHOCTH NMpHMEHe
caBpeMeHHX
CJIEKTPOHCKHX
ypehaja,
MHKpOpadyHapa 1
pauyHapa y
ynpaBbaty 1
perynaumnju
ENEeKTPHUHHUX
MalHHa

Tpaucdhopmartopu

e HaBeJIE HAMEHY TpaHcgopMaTopa H OCHOBHA
noapy4ja npuMeHe

 OMHLIE H3IJIE] U HAaBe/le OCHOBHE
KOHCTPYKLHOHE J18J10B€ TpaHcPopmMaTopa Mainx
cHara

e 0GjacHu NPHHLKN pana TpaHcdopmaTopa,
YCMOCTaBH y3ajaMHH OTHOC HamnoHau cTpyja y
TpaHc(opMaTopy U AeHHHIIE OIHOC
npeobpakaja

e HaBesie CTPYKTYpPY rybutaka y Tpancdopmaropy,
MecTa e HacTajy v neduHuLIe cTeneH
nckopuhemwa

 onuile HavkHe Xnafemwa TpaHcopmaropa

e 00jaCHH rPpaHHUHE PelKHUMe paja
Tpanchopmaropa (MpazaH X0 U KpaTak crnoj) u
neduHNLIe OCHOBHE KapaKTepHCTHKE

¢ 00jacHH OCHOBHE KOHCTPYKLIMOHE eNeMeHTe
TpoazHux TpaHcdopmaTopa, HaBe/le HaUHHE
H:HXOBOI Crpe3atba H 0cO0HHE OCHOBHHX Clipera

e OMHIIE HAjBAKHH]E KaPaKTEPHCTHKE, YIOTY
HEKHX noceGHUX BpcTa TpaHchopmaTopa u
nojapy4ja npumMeHe

ACHHXDOHH MOTOPH

e HaBeJIe HAMEHY W 0DJIaCTH NPUMEHE ACHHXPOHOT
MoTopa

o HaOpOjH M OMHILIE OCHOBHE KOHCTPYKLHOHE
JlelioBe aCHHXPOHUX MOTOpPA M pas3iiuKyje BpcTe
ACHHXPOHHX MOTOPA NpemMa KOHCTPYKLUH]H

Tpaunchopmaropu

» Hamena Tpancdopmartopa. [oapyuje
npUMeHe

¢ KoHerpykumja TpaHcopmaropa
(Manux cHara)

o [Ipunuun pana Tpancgopmaropa.
Onxoc Hanona 1 cTpyja. OnHoc
npeobpaxaja

e ['yduum tpancopmaropa u xnafere

e Pesxnmu paza Tpatcdopmaropa v
OCHOBHE KapakTepHCTHKE

¢ Tpodaszuu Tpanchopmarop. OcHOBHH
HauHHH cTajarba HamoTa

o [locebne BpcTe
TpaHc(opmaTopa.JeIHOHAMOTA]HH 1
BHIIIEHAMOTAjHH TpaHcdhopMaTopH

¢ TpaHcopmaTopH 3a Hanajame
CTaTHYKHX ycMepaua

¢ TpaHcopmaTopy 3a WKPK oncer
YUECTAHOCTH

e Umnyncuu u nuk-tpatcgopmaTtopu

e Crabunuzupajyhu Tpancgopmaropu

ACHHXPOHH MOTOPH

¢ Hamena acunxponor motopa. [Toapyuje
NpHUMeEHe

o KoHCTpyKIIHja acHHXPOHOT MOTOpa

o [IpuHUMN paga acHHXPOHOT MOTOpA.
Knuzame. Pesxumu pajta

e MexaHHuKa KapakTepHCTHKA

NaXkiby MOCBETHTH NPUMEHH
padyHapa W caBpeMeHHX
€JIEKTPOHCKUX CHCTEMA Y npoLiecy
NPOH3BO/IILE €J1. eHepruje, Haa30pa
pana, yrnpasjbatba W peryjaumje y
e/IeKTpaHaMa M pa3BoOJHHM
nocTpojerumMa.

Y HacTtaBHOj Temu ,,EnekTpuuHe
UHCTANauuje” nocedHy namy
MOCBETHTH H300PY NPOBOJIHHKA,
ocurypaua M npexkuaaqa 3a
NPUKbYYeHe KapaKTepUCTHYHHX
enekTpuuHKUX ypehaja Ha nocrojehy
€NIEKTPHUHY UHCTANALH]Y. [TpHIHKOM
yNo3HaBama yueHHKa ca Mepama
3alUTHTE OJ1 yaapa efl. cTpyje,
HABECTH NPUMEPE HENMOLITOBAA
nponuca ¥ 06jacHHTH NOC/IeHLE 110
YOBEKA M OKOJNIUHY. YTO3HATH
Y4YEHHKE ca NPUMEHOM padyHapa y
npopauyHHUMa 1 NpojeKToBay el.
HHCTaJauuja.

y HACTaBHO] TeMH ,Enektpuune
MalMHe™ yMo3HaTH YueHHKe ca
OCHOBHHM KOHCTPYKUHOHHM
KapaKTepHCTHKAMa KJIACHYHHUX
€JIEKTPHUHHX MaIlHHa, a Noce0HO
ucrahu cneunduuHOCTH
KOHCTPYKUHjE€ ManHX eJl. MalinHa U
MHKPOMALIHHA KOje ce MacoBHO
KOPHCTE Y ayTOMATHLH,
€JIEKTPOHCKUM M pauyHapCKUM
ypehajuma. [puHumne paaa
oGjacHuTH noMohy MO3HATHX 3aKOHA
M3 OCHOBA e/IeKTPOTEXHHKE.
KapakrepucTike nojeMHHX MalllHa
NpeACTABUTH rPa MUKy, y3 IITO Matbe
MATEMATHUYKHX H3pa3a, ca Harjaackom
Ha noGpe M owIe CTPaHe NojeInHNX
TeXHHYKHUX pellersa. Ha kpajy
H3y4yaBatba CBAaKe 0/ HaBeIeHUX
MAaLHHA yYeHHLIHMA 00jacHUTH
CaBpEMEHE HAYMHE YNpaB/batba U
perynauuje nomohy enekTpoHcKHX
ypehaja U MuKpopauyHapa, kako Ou




poTopa

¢ 00jacHu NPHHLMN pajia ACHHXPOHOT MOTOPA,
JeMHHULLE 10jaM ancoyTHOT U pellaTHBHOT
KIIH3aban Kako ce ojpehyje, kKao U ydectaHocT y
poTopy

 onuiie pan HeontepeheHor moTtopa, o0jacHu
TpaHc(hOPMaTOPCKO NOHAILAHBEACHHXPOHOT
MOTOpa KaJla je poTop 3aK0ueH H pasyMe ycloBe
NPH KOjUMa MOTOP NpeasH y reHepaTopeku
peHM pajaa

e HaBeJle W3pa3s 3a OOPTHH MOMEHT M aHAJIM3Hpa
MeXaHHYKY KapaKTepUCTHKY aCHHXPOHOT MOTOpa

e HaBeJle W YKPaTKO OMHLIE OCHOBHE METO/1e
NOKpeTaa aCHHXPOHUX MOTOPA ca KITH3HHM
NPCTEHOBMMA H KABE3HUM POTOPOM

¢ 00jacHu KaKo ce Metba cMep oOpTarba i HaBejle
HaunHe npomeHe Opoja 00pTaja aCHHXPOHOT
MoTopa

o 00jacHH OCHOBHH NPHHLIKM paja jeaHodazHor
moTopa u Jlebnanory Teopemy

¢ KpPaTKO OMHIlE KOHCTPYKLIH]Y, HAYHH paja u
ynpasJ/batba 1BO(a3HOr ACHHXPOHOT MOTOpa

® HCTAKHE BAXCHY YJIOTY €JIEKTPOHCKHX ypehaja u
CaBpeMEHHX MHKPOKOHTpOJIEpa 3a CKATAPHO H
BEKTOPCKO YNpaB/batke W perynauujy op3uxe
o0pTata aCHHXPOHOT MOTOPa

Mamune jenHocMepHe cTpyje

e HABe/E HAMEHY W 00JIaCTH NpUMEHeMALLHHA
jeaHocMepHe cTpyje

 OMNMLIE M3IJIE]l, HABEE CacTaBHE JeJ0BE H
o0jacHH (yHKLM]Y HajBAMHHjUX
KOHCTPYKLUHOHHX JIEJIOBA MALHHE jeHOCMEpPHE
cTpyje

e 00jacHH Ha4YHH paja MalluHe jeIHOCMEpHE
cTpyje kopuctehu ynpowheHu Moaen u wemy

e pa3IHKyje BpcTe MalllMHa jeHOCMepHeE CTpyje
npema pexuMy pajsa H HauuHy nodyhusarma

e U3BPILH NOJIe]Y reHepaTopa jeiHoCcMepHe cTpyje
npema BpcTH nolyne, Aedunuine u odjacHu
OCHOBHE paJHe KapaKTepHCTHKe

e U3BPILIH MOJIEJY MOTOPA jeIHOCMEPHE CTpYje
npema BpcTH nodye, reduHuine u objacHu
OCHOBHE pajiHe KapaKTepPHCTHKE

® HaBeJIE W OMHIIE Il CE M KAKO NPHMEY]Y
NOJYNPOBOJHHYKH €JIEMEHTH H pauyHapcka

ACHHXPOHOT MOTOpa

e [lokpeTame acCHHXPOHOT MOTOPA.
Ilpomena dpaune odpramba

e JenHo(azHu aCHHXPOHH MOTOP

e Ynpas/bMBH 1BO(A3HH ACHHXPOHH
MOoTOp

e [Ipumena enexkTpoHckux ypehaja u
MHKpOpauyHapa 3a yrnpaBJbate H
perynauujy Gpoja odpraja acHHXpOHOT
MOTOpPA (CaBpeMEHH MHKPOKOHTPOJIEPH
3a CKanapHO W BEKTOPCKO YNPaBJbakbe)

Mawmune jeaHocMepHe cTpyje

e Hamena malunse jeiHocMepHe cTpyje.
IMoapyuje npumene

o KoHcTpyKuMja MalliHe jeqHocMepHe
crpyje

o [IpHHLKN pajia MALUHHE jeIHOCMEPHE
cTpyje

e OCHOBHE BPCTE W KAPAKTEPHCTHKE
reHeparopa jelIHOCMEpHe cTpyje

e OCHOBHE BpCTE M KapaKTepHUCTHKe
MOTOpA jeJIHOCMEPHE CTpYje

o [IpHMeHa NoNyNpoOBOAHHYKE TEXHHKE H
pauyHapa 3a ynpapJbare MallHHaMa
jenHocmepHe cTpyje (y ayToMaTHLH,
€/IEKTPOMOTOPHUM NOTOHHMA,
€JIEKTPHUHO] BYUH)

CHuHXpoHe MallnHe

e Hamena cunxpone mamune. [logpydje
npumMeHe

o KOHCTpyKUHja CHHXPOHHX MallHHa

o [IpHHLKN pajia CHHXPOHE MaLlHHE

o OCHOBHE KapaKTepHUCTHKE CHHXPOHOT
reneparopa

e OCHOBHE KapaKTepHCTHKE CHHXPOHOT
MOoTOpa

o CHHXPOHE MalLWHE Ca CTaIHUM
MAarHeTHuma

o Kopauuu motop. Bentunuu morop

o [Ipumena enexTpoHckux ypehaja u
pauyHapa y ynpasjbatby H peryaumjn
€JIEKTPOMOTOPHHX MOTr0HA ca
CHHXPOHHM MOTOPOM

NoBe3ali OCHOBHA YIKe CTPy4YHa
3Hawa ceor oOpaszoBHor npoduna n
yOuHIH MOTYRHOCT NpUMeHe THX
3Haba y 00JIACTH eJIEKTPOEHEPTreTHKE.

e KOJI CBHX TEMA, HE YJIA3UTH Y JleTalbe
M CI0KeHe MaTemaTH4Ke n3pazse, peh
cajap:kaje M310AHTH y3 nomoh
JjesHOCTaBHHUX M MperieiHuX Lema,
LpTEXa, CKULA M CIIUKA NOjeIMHUX
JIeJI0BA, CKJIONOBA MalukHa u ypehaja

e MOJICTHLIATH Y4EHHKE HA BH3YEITHO
onaxare, camocTaiHo nopeherwe n
yenocTap/batbe Be3a uimely
PasUUNTHX cajpxkaja (Hip.
noBe3HBatbe cajap:kaja npeamera ca
CBaKOJHEBHHUM MCKYCTBOM W
cajapiKajHMa Apyrux npeamera)

e PA3BHjATH CBECT O 3ALUTHTH JKUBOTHE
cpeaute

e MOTHBHCATH Y4eHHKE HA THMCKH pajl,
CaMOMpOLEHY, NPe3eHTaLHjy CBOjHX
pajoBa M rPYIHMUX Mpojekatan
e(ukacHy BH3yenHy, sepdanny u
nUcaHy KOMyHHKalH]y

® MOTHBHCATH YY€HHKE Jla CTBOpe
HAKJIOHOCT Ka e/IeKTPOEHepreTHLH H
TEXHULH YOILLITE

e ocnocodiLagaTh U oxpabpuBaTh
YHEHHKE 11a MPOLEHbYjy CONCTBEHH
HaMpelaKk y 0CTBapUBalby 3ajaraka
npeaMeTa, Kao W Hanpeiak Apyrux
yueHHKa y3 onrosapajyhy
aprymeHTaumjy

Hanomena:

Jlo3BOJLEHO OACTYNAE OJL POrpamMa
mose na Oyae o 20%, anu ra Mmopa aa
0100pHTH oaroBapajyhu cTpyusu
Opra LiKoJe.




TEXHHKA Y YNpaBJbatby H PeryJaluji MaluHa
jeaHocMepHe cTpyje
CHHXpOHEe MalUNHe

e HaBeJIe YJIOTY M MOoJIpyUja NpHMeHe CHHXPOHHX
MallHHa

® OMHLIE OCHOBHE KOHCTPYKLIMOHE OIIHKE
CHHXPOHHX MallMHa (ca UHINHAPHYHHM
POTOPOM H €a MCTAKHYTHM NOJIOBHMA)

® HCTAKHE OCHOBHE OMLITE O//IMKE CHHXPOHHX
MaunHa U aeHHKIIE OCHOBHE M0jMOBE

e 00jacHH ONIITH NPUHLKN pajia CHHXPOHEMalllMHe

e fedHHHILIE, HALPTA U AHAIIM3HPA OCHOBHE
KapakTepHCTHKE CHHXPOHOT reHepaTopa

® U3/103H 100pa CBOjCTBA W HEOCTATKE
CHHXPOHHX MOTOpa M YKpaTko o0jacHu HaYHHe
NOKpeTaa MoTopa

® OMULLE KOHCTPYKLIM]Y MAIHX CHHXPOHUX MOTOpa
€a CTAJIHUM MAarHeTuMa, HaBele lbUXoBe
0coBeHOCTH, NoIpyYja npuMene 1 Hajuelnhe
kopHuiheHe BpcTe OBUX MOTOpa

¢ 00jacHH NpHHLMN paja (y3 NPUHLMICKY LeMy) H
HAUMHE YIIPaB/batba KOPAYHUM H BEHTHIIHHM
MOTOpHMA

e [ICTAKHE BaXKHY YJIOTY €NeKTPOHCKHUX ypehaja n
pauyHapa y ynpapJbatby H peryJiauuj
eNeKTPOMOTOPHUX MOTOHA ca CHHXPOHUM
MOTOPOM (Y cHcTeMHUMa 100y /1€ BEJTHKHUX
CHHXPOHHX reHepaTopa y eJleKTpaHama, npH
ayTOMArcKOj CHHXPOHM3allHjH reHeparopa Ha
MpeKy)

KOPEJIAUHJA CA APYTUM NPEAMETHMA

Duzuka

OcHOBe eNeKTPOTEXHUKE
OcHOBe lIeKTPOTEXHUKE
EnexrpoHuka
[MpakTH4YHa HacTaBa




MOCJOBHE KOMYHHKALHUJE

1. OCTBAPUBAIE OBPA3OBHO-BACITHTHOI PAJA — OBJIMLIH H TPAJAIBE

HACTABA

PA3PE]]
Teopujcka HacTaBa Bexbe [pakTHuHa HacTaBa

Hacraga y 6noky

YKYITHO

I unu IV 68 unu 62

68 unm 62

2, HH/BEBH YYEIBA

—  Vno3HaBame yuUeHHKa ca MOjMOM M BPCTaMa KOMYHHKaLHja.

—  Ocnoco0ObaBatbe 3a NpeBasHNakemhe KOHQIUKTHUX CUTyallMja.

—  OsnanaBare OCHOBaMa MOCIOBHE KYJITYpe.

— OsnajaBatbe 3HaHHMa M BELTHHAMA MOCIOBHE KOMYHHKaLWje.

—  Ocnocob/baBamse 3a camocTanHy BepOanHy 1 nucaHy KOMyHHKaLM]y.

—  Yno3sHaBamwe yueHHKa ca 3HauajeM HHOOPMALMOHHX TEXHONIOTH]a Y KOMYHHUKaLIM]H.
— OcnocobsbaBamke 3a aKTHBHO TPaKEH-E MOCa (3an0lbaBake H CaMO3anollbaBabe).
—  MyaTHAHCUMNIMHAPHU NPHUCTYN M OPHjeHTallMja Ha NPakcy.




3. UHJbEBH, HCXO/H, OBABE3HH U INPENMMOPYYEHH CAJAPXKAJU H YITYTCTBO 3A JUJAKTHYKO-METOJAHYKO OCTBAPUBAIE ITPOI'PAMA

YINYTCTBO 3A
TEMA LWbEBH o stpmerny o ey oy OE:BHEI?}KHE PR A JMJAKTHUKO-METOANYKO
: o OCTBAPHBAIGE [TIPOTPAMA
e VYrnozHaBamwe o0jacHu nojam M GyHKUHje e [lojam, unHHOLM K YHKLM]je Ha nouerky Teme y4eHHKe YIO3HATH
YUEHHKa ca NOjMOM KOMYHHUKaLHje; KOMYHHKaLHje. ca IH/LeM/IIHILEBHMA H HCX0AHMA,
H BpcTaMa npeno3Ha pasjiHinTe BpcTe e Moznenn koMyHUKauuje - "panu” NJaHOM paja H HAYHHHMA
KOMYHHKaLHje KOMYHHKaLMje; MOJEN, MAaTeMaTHUKH MOJEN, oleHBabA.
objacHu pasnuky msmely apyumTBeHe, HykoMOB Moen cuMeTpHje.
Tojam, npere m OcnocodbaBatse MPUBATHE 1 TIOCNIOBHE KomyHEKaque; ® Bpcre komyHHKaUHje - yemeHa u 00Ul HACTABE ‘
Gapujepe y YUEHHKa 32 o0jacHu pasnuky uimehy BepaHe u MHCMEeHa KoMy HHKauHja, gepﬁa.nna " TMpeamer ce peanusyje kpo3 caeaehe
KoMyHHKAIH]H NpeBasmIakene HepepbaHe KOMYHHUKaLHje; HepepOaHa KOMYHHKAUH]A, HHTEPHA 1 | 00nMKe HAcTaBe:
KOH(IUKTHUX JIEMOHCTPHPA Pa3IHuHTEe BPCTE €KCTEpHA MOC/IOBHA KOMYHHUKALIH]a. o Teopuja (68 unu 62 yaca)
cHTyalHja HeBepOalHe KOMYHHKaLHje; e Moryhe dapujepe y KOMyHHKaLUjH -
NpenosHa Moryhe Sapujepe y COLHO - KYJITYPOJIOLIKE, NCHXOJIOLIKE, MecTo Eea,mna!!“ie HACTABE
K(‘meHHKaLlHjHl OpraHu3auHoHe. o Hacrasa ce pea,r]}ﬂyje Y Y4HOHULH /
NPHMEHH Pa3NuMUTE METONE pelaBaa | o [IpeBasunamebe KOHQIMKTHHX KaOHHETY OnpeM/beHOM
KOH(IMKTHHX CHTYaLH]a. CHTYAlH]a Y KOMYHHKALMjH. MPOjeKTOPOM, MOIEpPaLINjCKOM
Vno3uapawe noHalla ce y CKaajly ca npaBuanMa e [IpaBuia nocjaoBHOr MOHALLAKA TadaoM, TenedoHoM ca daxc
yueHHKa ca MOCAOBHOI GOHTOHA; (nocnoBHH GOHTOH). MalIHHOM
rnpasuinuma NpUMEHH NpaByia JIenor noHaluamka ® ACMNEKTH NOCIOBHOT GOHTOHA
NocaoBHOTr GOHTOHA NpH NpeACTaRbaby, YIO3HABAY H (npeacrasibatse, YNO3HABAE, [Mpenopyke 3a peajusauujy HacTaBe
KOMYHHLMpaby; KOMYHHLHPatLE). e Canpiaj npeamera ce peanusyje
pasyme TOK NOCIOBHOI cacTaHKa; e Hopwme noHawaa (HaBuke, 00HuajH, KpO3 METO/e aKTHBHO OpHjEeHTHCaHe
npeno3Ha ynory u 3Hadaj ocoda ca KOHBEHLIHje, MPOTOKO). HacTaBe
[TocioBHA KYATYpa . - b .
(Gorrom) PaTHUMTHM [OCIOBHUM 3a/laLliMa Y e [locnoBHM cacTaHak (pasroBop) ® AgnekpaTHa nMpunpema yacay
TOKY MOCJIOBHOT CACTAHKA; e dopmanna 1 HepopmanHa HHTEpHA capalibH ca nefarouko -
NPUMEHH NPABU/IA XOPH3OHTAIHE H KOMYHHKaLlH]a. TICHXOJIOLIKOM CITY)KO0M
BEpPTHKalHe KOMyHHKauuje y npeaysehy | e Kynaryponowke pasnuke y e [Ipunpema IHIAKTHYKOT MaTepHjaia
WM KOHKPETHO] CHTYaLMjH; Mel)yHapoaHOM MOCIOBHOM 3a peanusalujy yaca
pasyme cneuupHUHOCTH Jienor KOMYHULUPALLY. e KopucTuTH WieMe, BHACO H ayaHO
MOHAlIAKA APYTUX KYJITYPHHX CpeinHa; MaTepHjal y peani3alMjH HacTaBe
® JacHO M KOHKPETHO M3/arame
Vno3HaBatwe o0jacHu 3aJaTke M MPUMEHH Havena e Hauena 1 3a1aum nociaoBHe rpajinBa ca OCBPTOM HAa KOHKpeTHe
yueHHKa ca MOCJIOBHE KOPECTIOHAEHLH]E; KOpPECTOHIEHLIHje. NPUMEPE U3 CBAKOJHEBHOTI AKHMBOTA H
HaueNnuMa, CTHIIOM U pasnmkyje cTunoee M pase y nucaHoj ® THMNOBH MNOCIOBHE KOPECTIOHACHLH]E. npaxce
[Ticana nocioBHa THNOBUMA [THCaHe HDC.I'I()BHO:i KOMYHHKaLHjH; ® TIOC/IOBHH jE3HK H CTHII o [InaHupame MHTEPAKTHBHHX MeTOJa
3 . MOCTOBHE NpUMEHbYje Ha THCMEHHM MPHMEpHMa e BpcTe NocnoBHUX MHcaMa. pana
KOMYHHKaUHja X . .
(KopecToHeHNNR}A) KOMYHHKaluje MOC/IOBHO MPOTOKOMIAPHO oOpahatse; e EnemeHTH 1 (hopma MocIOBHOT MHCMA.
pasyMKyje BpeTe NHUcaHe NMOCI0BHE e (CamocTajHa H3paja NocIoBHOT Ouemnpame
OcniocobbaBarbe KOMYHHKaLHje; nHeMa. Bpennorarse 0CTBAPEHOCTH HCXO/A
YUCHHKa 32 CaMOCTaJIHO H3PaaM MOCIOBHO MHCMO; e JloceOHe BpCTE NMMCaHE MOC/IOBHE BPILUTH KPO3:
CamMOoCTaIHY HaBeJIe KapaKTePHCTHKE JAHIHTaTHE KOMYHHKauHje (Monba, mpenopyka, 1. npaliewe 0CTBAPEHOCTH MCXO0Ja




MOCIOBHY MUCaHe TIOC/0BHE KOMYHUKALH]e; 3aMMCHUK, W3BELITA)).
KOpEeCNOHAEHLH]Y
OcnocodbaBatse cactaBu H odnukyje CV 1 nponparHo e Panna 6uorpaguja (CV).
YUEHHKA 38 aKTHBHO MUCMO; e [IponpaTHO MHCMO.
KomyHnukaunja u Tpakere nocna MONyHH MpHjaBy 0 c10BOIHOM PaIHOM e [IpujaBa Ha OrIAC WITH KOHKYPC.
KOpecnoHAeHuHja y (3anombaBame U MECTY; e VYroBop o pany.
Be3H ca camo3anoisbaBarme) YO'H 3Hauaj YroBopa o pamy; e HTepsjy ca nocnonaeLeM.
3anouLbaBambeM NPUMEHH CTEUEHE BELITHHE H TTPaBHia e CamocranHa uzpana CV-ja u
KOMYHHKaLHje ¥ pa3roBopy 3a MPOMNPaTHOT NUCMa.
MOC/I0/IaBLEM. e CumyJsiauHja pasrosopa 3a nocao.

2. TecTOBe 3Hatba
3. TecToBe NPAKTMYHHUX BELITHHA

KOPEJIALIHJA CA APYT'UM NNPEAMETHMA:

— Ilpenyseruuiireo

—  CprckH je3nk U KiHKEBHOCT

—  Crpanu je3nk

— Coumonoruja ca npasuma rpaljana




1. OCTBAPHUBAIE OBPA30BHO-BACITHTHOI PAJA — OBJIMLIHU U TPAJAIBE

AJIATH 3A YIIPABJBAIGE CAJIPAKAJEM HA HHTEPHETY

HACTABA
PA3PE/L [IEAKCA VKYITHO
Teopujcka HacTaBa Bexoe INpaxkTHiHa HacTaBa Hacrapa y 6noky
IV 62 62
2. HUWWBEBH YUYEIA
- Cruuame OCHOBHHX 3Hama M 0Cnocol/baBare YueHHKa 3a ynotpedy anaTa 3a ynpasjbaibe caapxajeM Ha uHTepHety - CMS
- OcnocofsbaBame YueHHKa 3a KpeaTHBHO M (YHKLIHOHAIHO MIaHWpame 1 u3paay Beb cajta nomohy anara 3a ynpae/bame caapixajem
- OcnocobpaBambe yHeHHKa 32 aAMHHHCTPHpame caapkaja Bed cajta
- OcnocobO/baBame yueHHKa 3a o0jaB/buBake Bed cajToRa U aruiMKkalija Ha BeD cepeepy;
- Pa3eujame KpeaTHBHOCTH KO YU4€HHKA.
3. HWBEBH, UCXOAH, OBABE3HH U MPENOPYYEHH CAAPKAJU U YIIYTCTBO 3A JUJAKTHUYKO-METOJHUYKO OCTBAPUBAILE MIPOI'PAMA
HCXOJH YIYTCTBO 3A
TEMA LMJbEBH Mo 3aBplueTKy Teme yueHnk he GHTH y CTamy O%ﬁ:lfﬁzg “gg?gﬁi‘;}:“ JAUIAKTHYKO-METOANYKO
Ja: OCTBAPUBAILE IMPOIr'PAMA
Vceajame 3Haba 0 e geduHue nojam CMS o [lojam Bed cajta u Bed cTpaHuLe Ha noveTky Teme yueHHKe yNO3HaTH ca
OCHOBHHM M0jMOBHMA e Ha0paja W pa3NuKyje roToBa peLletsa: e [Ilojam CMS anara LUJbEBMMA H HCXOMMA HACTABE — Yuetha,
BE3aHUM 3a ajaTe 3a CMS, LMS... o [lpumepu nocrojehux pewera: CMS, MJIAHOM pajla H HAUHHKMMA OLECH:HBAatba.
YIPaR/bae CapKajeM - | e HABOAM NMpeaAHOCTH paaa ca CMS-om LMS, dopymu ... Obun HacTaBe
- . Ooanun nacrase
CMS o JneduHHIIE npeaycose 3a e Jlpa Hajno3HaTHja pelerba CMS anara: TpeameT ce peanusyje kpo3 crienehie oGmuKe
umnaemHrauujy CMS anara Joomla i Wordpress Hacrase:
« pasyme (pyHkuujy Bed cepsepa, PHP o [lpenHocty u ocHoBHe (yHKUMje CMS Beate 6.2 yacosa
noapwke 1 MySQL alata )
Veon Tojam u ysora Bed Apache cepeepa Mecto peannsaunje Hactage

. " 0

IMTojam PHP ckpunt jesuka
I[Tojam 1 ynora MySQL cepeepa
ITojam hosting-a u peructpauuje 1oMeHa

Bewk0e ce peanusyjy y pauyHapckoM kabunery

IMoaena oae/beba HA rpyne
Oneberse ce e/ Ha rpyne NpUInKoM

peanu3aumje BexOn




Ocnocobbapame
YUYEHHKa 33 MHCTANALM]y
anara 3a ynpabJbatbe
caapxajem - CMS

I[Npey3uma anat 3a ynpapjbat:e caapkajem
— CMS ca uHTepHeTa

Pasnukyje u3namwa 1 Bep3vje CMS-a
HaBosn notpedHe yc0Be 3a YCNELHy

Bpcre CMS pelemsa, ocobune u
noTpedHM YCIOBH 3a MHCTANaLH]y
H3namwa u Bep3uje CMS anara
Hurerpucana pewemwa Apache, PHP u

Ipenopyke 3a peaju3annjy HacTaBe:
Bewxbe peanuzosati y 610Ky 011 2 yaca Hele/bHO
(no cBakoj rpymnu).

[’::lc:;ﬂ HIICT&J'I'aIlij CMS-a MySQL-a OuewmnBame:
anara o Onucyje HHTErpHcaHa peliera: o WAMP Server, XAMP — npeanoctu 1 BpenHoBame ocTBApEHOCTH UCXO/1a BPLIMTH
WAMPServer, XAMP (Apache, PHP u MaHe Kpo3:
3a .
ynpas MySQL) _ o Kopaun uucranaunje CMS anara o npahere ocTBapeHOCTH MCXO/A.
bambe « Venocraiba npejyciiore 3a wHctanaunjy | o IloctaBke npuiukoM MHCTANaluje, 0aza ® TECTOBE 3Haba.
caapa CMS-a Ha cBoM pauyHapy MySQL servera, KOpHCHHK Hajl Dazom e TECTOBE MPAKTHYHHX BELUTHHA.
jem e Hucranupa n nokpehe CMS y nokanHom o [lpernen cajra y pasHum npernenaunuma
OKpYKEtbY o Frontend, backend npernen cajra
o Koupurypue CMS anar u noaeluasa e ['nobanue onunje CMS anara — Oxsupuun 6poj yacosa no Temama:
CHCTEMCKE MOCTaBKe KoH(urypauuja VBoa (4 vaca)
Hucranauuja anara 3a ynpasbatbe caapikajem (8
OcnocobbaBare « PasyMme xXHjepapxujy KOpHCHHKa cajTa e KopucHHUH sajta — user yacosa)
YUeHHKa 3a e VYnpas/ba KOPUCHHLUHMMA cajTa, nonaje. . anjaBii Ha cajr Ka0 aMHHHCTPATOP H Kao Anmnunc*rpauuja anara 3a yrnpasjbabe
aIMHHHCTpaLM]y anarta Opuiie H MOAH(PHKYje KOPHCHHKE 00HYaH KOPHCHHK caaprkajem (36 yacosa)
3a ynpaBJbakbe o [Ipunpema u opraHusyje MynTUMeaMjanHe | o Yrpaeibarbe KOPUCHULIMMA, NPaBa v CurypHoce nocraske u SEO (14)
caapixajem - CMS canp:kaje 3a unaHke NpHBHIIETHje KOPHCHHKA
o Kpeupa n oGjasmyje caapixaje (unaHke) o [locTaBsbame CAHKa M APYTHX MOAPKAHHX
cajTa meauja
o Opranusyje KaTeropHje u cexuHje o [lpunpema canpxaja u objasa Ha cajTy
AIMHH unaHaka o O0jasa canpiaja Ha HACJOBHOj CTPaHH
HeTpan * YmpaBba HACIIOBHOM CTPAHOM e Xujepapxuja caapiaja — uaaHaka
uja e Vipas/ba MEHH CHCTEMOM o Kareropuje canpxaja
anaTa e Jlopaje n Mmoaudukyje enemMenTe MeHHja e MeHH CHCTEM H eJIEeMEHTH MeHHja
3a o [lpenosnaje Moayne W/HIK 10JaTKE Kao o [lpuka3 canpikaja ¥ KaTeropuja Kpo3
ynpas KOMIOHEHTE cajTa pasnH4YHMTe MEHH eleMeHTe
bambe e YmpagsJba JoAalMMa H MOLYJHMA o Jlogaunw/mMoaynu kao komnonenre CMS
caiapx [TpoHana3u Ha HHTEPHETY W MHCTANMpa anata
ajem J0JaTKe W MOZYJIe y cajT e Bpcre nonaraka (plugins)
o Pasyme 3nauaj Teme/madnona CMS cajra | o Illabnoun / Teme CMS cajra
o [lpey3uma ca MHTEpHETa rOTOBE TeMe H o EnemeHnrtu wabnoHa/teme
HMIJIEMEHTHPA UX o [lpouec anMHHHCTpaLIHje cajTa
o MoaudHkyje eeMeHTe roToBe Teme Tj.
wabnona
« Pasyme npouec anMuHHCTpaunje Bed cajta
e AamunHuctpupa BeO cajT kpo3 ypehusatbe
caapiaja
Chrypoc . ]'[pe;pytsyma CHIyPHOCHE MEpE 32 3aUTHTY | ”al.' HHH YIpoXaBarba HHTErpHTEeTa cajTa
e canpaja M MHTErpuTeTa cajra o [lojam xakoBamwa
HoCTABKE o Pazyme 3Hauaj SEQ o CurypHocHe nocTaBKe y OMTHM
u SEO o  Hmvnnementnpa SEO npasuna, nocraske y nojeliaBambMa cajra

Beb cajr

3Hauaj ceexe Bep3nje CMS-a u ceux




[No3naje naunne npahewa craTHCTHKE
noceheHocTH cajTa Kpo3 pa3He KaTeropuje

nojaraka - pluginova

Jake™ u cnade” nosuHke

Jlo3zgone npucTyna AaToTekama Ha HUBOY
Bed cepsepa

CMS curyprocuu nojauu — plugin
[pouec u3pane pezepeHe Konuje 1aToTeka
CMS-a u Oa3e nonaraka

3alTHTa aAMHHUCTPATOPCKE CTPAHULIE OJL
HeosnawheHor npuctyna

IMojam SEO

SEO onrumusauuja cajta

Crarucruka noceheHocTH, Npey3uMatba
nojaTaka, BpcTe npersiejaayua

3. KOPEJAUMUJA CA IPYTUM NNPEJIMETHMA

[porpamupatse
Codreepcky anat




YMNPAB/bABE ITPOJEKTHMA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOTI PAJJA — OBJIMUHU U TPAJAILE

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bexbe

l'[palcmq Ha HacTaea

Hacraga y 6noky

YKYITHO

v

62

62

2, HH/BEBH YYEIBA

— Pa3Bujame cBeCTH YUEHHKA O 3HAUajy NPUMEHE YNpPap/batba MPOjeKTUMA Y MOCII0BatLY.
—  Yno3HaBatbe y4€HUKa ca CTPYKTYPOM H OCHOBHUM KOMIOHEHTAMa YIIPaB/batba [IPOjEKTOM.

—  VnosHaBamwe yU€HHKa ca NPOLECHMA 32 YNPAB/batbe NPOjeKTHMA.
—  VnoznaBarbe yueHHKa ca paziinuuTHM 00/IMLMMA YNIPaBibatba NPojeKTHMA.

—  OcnocobJ/baBatbe yueHHKa 32 IPUMEHY ajlaTa i TeXHHKA MPH YIPaBJbakby NPOjeKTHMA.




3. UUWWbEBH, HCXO/1H, OBABE3HH H NMPEMOPYYEHH CAAPKAJU U YIIYTCTBO 3A JUJAKTHUYKO-METOJHUYKO OCTBAPUBAILE ITPOI'PAMA

YIIYTCTBO 3A
TEMA LH/BEBH Ilo 3aspeTky Te\lt:(;‘l’:lgfl:: OHTH Y CTalLY J1a: OI:S:EEPS;::IJ?‘I “l':’(];: ggl:?:;f: " ANAAKTUYKO-METOAUYKO
i OCTBAPUBAIGE [IPOTPAMA
® Ycpajatbe OCHOBHHX e 1eduHHIIE MOjaM MpojeKTa u e [lpojekat u ynpaebate NpojeKToM - Ha noyerky TeMe yuyeHHKe YNO3HATH ¢a
3HAA 0 NOjMY YIPABIbALE NPOjEKTOM; OCHOBHH MOjMOBH. HH/LEBHMA M HCXOHMA HacTaBe / yuema,
ynpaBJbatba ® o0jacHH )KUBOTHH LIMKIYC U (pa3e e KuoTHH uUMKIYyC npojekra. Pase NJAaHOM paja H HAYHHHMA OLUehHBabA.
Hepunnunj npojekTHMa npojexra; npojexTa.
a OCHOBHHX ® jedHHHIIE OJHOC MPOjeKTa 1 e OaHoc TpojekaTa u onepamja. Ob6anun HacTaBe
nojmMoBa onepauuje; e Hurepeche rpyne. [Mpeamer ce peanuzyje kpos cnenehe obnuke
® HaBele yTHLaje OpraHHsaluje Ha e VTHUAju OpraHu3aLije Ha yNpasbambe | HacTase:
YIPABIbALE MPOjEKTOM; MPOjeKTOM. Teopujcka HactaBa (2 yaca x 31 ceamuua = 62
Jaca)
® YcBajatbe OCHOBHHX e o0jacHu pa3Boj MaHa ynpae/barba e Pa3poj niana ynpaejbama npojektom. | YkynHo: 62 yaca
3Hakba 0 YNpaBJbakby NpojeKTOM;HaBe/le HEOTNIXO/IHe Kopake 3a | ® YcMepaBawe U ynpaBbatbe
HHTErPaLHjoM NpojexTa yNpasbatbe W3BPLUEHEM NPOjeKTa; H3BPLUEEM MPOjeKTa. MecTo peannsaumje HacTaBe
Vnpaeban o OcnocodbaBatbe ® 00jacHH NPUHLIKN HA30PA M KOHTpOJIE e Hansop u konTpona paaa Ha npojekty. | Teopujcka HacTaea ce peannsyje y yUHOHHLIH,
e y4eHHKa 3a u3bop paja Ha NpojeKTy; e Hspohewe nnterpucane KoHTpone HJIH Y pauyHapCcKOM KaOHMHETY Yy IIKONH.
HHTErpauuj oaropapajyhux ynasa, e o0jacuu u3Bohemwe uHTerprUcane npoMeHa.
oM anara M TeXHHKa, U KOHTpOJIE NPOMEHa; e 3aBpluaBatbe npojexTa. Ipenopyke 3a peajn3aunjy Hacrape
npojexTa M3/1a33 HEONXO/LHUX 32 ® 00jacHH 3aBpLUABAILE NIPOjeKTa; e Canpikaj npeaMera ce peaiusyje Kpos
peanusaunjy ® 0o0jacHu M HaBe/le yiase, anate n METO/IC aKTHBHO OPHjEHTHCAHE HacTaBe.
ynpaBJbaba TeXHHKe, W u3Nase 3a caky (asy e [Ipunpema nMpakTHUKOT MaTepHjana 3a
HHTErpaLHjoM npojexTa npojexTa; peanuzaumjy 4aca.
® YcBajatbe OCHOBHHX e JedUHHLIE 0jMOBE 3a NPHKYMIbakbe e [lpukyrubame 3axTesa. e [Ipu U3paau NpojeKTHOTr 3a1aTka
3HAA 0 NPUHLHIUMA 3axteea U oapehusame obuma npojexra; | ® Jedunucawme oduma. (npopauyHa), yueHHKe Moe/THTH Ha THMOBE
yIpas/baka 00HMOM ® HaBe/e yjase, anare v TeXHHUKE, W e Kpeupamwe WBS-a. u Kopuctuti Microsofi Project 2003 win
Vipasmwan npojcKTE M3Naze Koje KapaKkTepHLly ynpas/bare e [Iposepa obuma. HOBH]H.
e oBHMOM o OcnocodbaBame OGHMOM npojeKTa; e Konrtpona obuma.
npojexta y4YEHHKa 3a . oGJ_acHH NPHHLIKI IPOBEpe 00HMa; Ouemnpaibe
CTPYKTYpHpatbe e 0o0jacHH NPUHLIHI KOHTpPOJE 00MMa; Bakbe OCTBAPEHOCTH UCXO1a BPLIHTH KPO3:
npojekta WBS (Work ® yuyecTBYje (Kao 1e0 THMA) Y KpeHupatby . npaheme ocTBapeHOCTH HEXOa:
Breakdown Structure) WBS-a. 2. TecToBe 3HaMA;
TEXHUKOM 3. peanusauujy npopauyHa OHTHHX
* YcBajatbe OCHOBHHX ® HaBeJle HEOMXO/IHE AKTUBHOCTH Be3aHe e [Ipouena Tpoukosa napamerapa, Koji ynpasjbatba NPOjeKTOM .
Vipanisas 3HAA O NPUHUMIUMA U 3a ynpassbatbe TPOLIKOBUMA upojf‘:l{'rer3 e Ogpehusame Oyuera )
MOJIEJIMMA YTIpaB/batba ® Hapeae M 00jacHM anaTe M TEXHHKE KOjJH e KoHTpoaa TpolIKOBa OxBupHu Gpoj uacosa no remama:
Tme:OB“M TPOUIKOBHMA H Ce KOPHCTE PH ypaBJbatby e [lnauupame KBaiuTeTa Jedunnuuja ocHOBHHX nojMIOBa 4)
amn KBaJl HTeIOM npojexkra TPOUIKOBMMA NPOJ€KTa; e (odezdeheme 3axTena KpanuTeTa Ipouecu 3a YTIPABILALE MPOJCKTHMA (8)
KBAJIHTETO ® Ocnocodmasate ® yuecTBYje (Kao 1e0 THMA) Y popauyHy Ynpasbate HHTErpaLHjoM rpojekTa (8)

M [pojeKTa

yueHHKa 32
peanuzaumnjy
npopavyHa TPOIIKOBa

TPOLUKOBA [IPOjeKTa;
® jeduHMILIE NOjaM NJIAHHPaA
KBaJIMTETA;

Ynpassbare 00MMOM npojexTa (8)
Vnpasibarme BpeMEHOM Ha npojekTy (8)
Vnpaesbare TPOLIKOBUMA H KBATUTETOM

e e o 0 00




npojexTa

HaBe/le 3aXTEBe HEOMXO/1HE 3@ KBaJIUTET;
objacHu u3Bohere 1 yaory KOHTpose
KBaJIMTETA;

Ynpaebat
€ PH3IHKOM
npojexTa u
HabaBkama

3a npojexar

® YcBajabe OCHOBHHX
3HaKa 0 MPUHLMIHMA H
MOZIeIMa YIpaB/batba
PH3HKOM TIpojeKTa u
HaDaBkama 3a npojexat

AeuHULIE N0jaM NiaHupata
YNpaBJbatba PH3HLAMA;

o0jacHH NpUHLHN HICHTH(HKOBaA
pH3MKa;

o0jacHH NPUHLKN H3BONeHa
KBAJIMTATHBHE aHAIH3E PH3HKA,
oGjacHu MpUHLMN W3BOhEHA
KBAaHTHTATHBHE aHANM3e PU3HKA;
00jacHH KaKo ce NiaHupa peakuuja Ha
pH3HKE;

HaBEJE IUTA j¢ HEOTXOAHO 3a Hal30p H
KOHTPOIY pPH3HKa;

oOjacHu nojaM niaHupama Hadaeke;
o0jacHu nojam crnposoljera Habagke;
oGjacHu mpouecyupatbe HabaBKH;
HaBeJe yiase, anare 1 TeXHUKe, H
H3/1a3€ HEOMXO/HE Y 0BOj (asu;
y4ecTByje (Kao Jeo THMa) y pa3Bojy
niaHa HabaBKH 3a MpojeKar;

* [Inanupame ynpassbarba pH3IHLIHMA

* Upentuduropame pusika

* U3Boljewe KBanuTaTHBHE K
KBaHTHTATHBHE aHAJIH3e PU3HKA

« [Inanupame peakunje Ha pH3HKE.
Hanzop u KoHTpONa pH3HKa

* [Inanupame u cnpopoheme Habapke

* [Ipouecynpame U 3aBplIaBambe HabaBKH

npojexta (10)

YnpaBibabe JbYJACKHM pecypciumMa u
KOMYHHKaLHjaMa Ha npojekty (8)
Ynpasbaie pU3UKOM Npojexta u HadaBkama
3a npojexar (8)

KOPEJALIHJA CA IPYT'MM NNPEAMETHMA:

— Ilpenyzernuwmiteo
—  TexHuuka 10KymeHTalUMja






