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;

YyeHHUHMM