HACTABHMH IIJTIAH H ITPOI'PAM
3A OBPA30BHH IMPO® NI EJIEKTPOTEXHHYAP OBHOB/bUBHUX H3BOPA EHEPI'HJE

CTAHJAPJ KBAJTUO®HKALIUJE
Hazue kBanndunkaunje: Enektpotexnnuap 0OHOBIBMBUX H3BOPA EHEPrHje
CekTop - noapyuje pana: Enektpotexnuka
Hueo kBamudmkaunje: 1V

Hauun cTnuama kpaaudukanuje:
Kpanudukaiuja ce cTHYE HAKOH YCNELIHO 3aBPILEHOT MpoLeca 00pa3oBarma y Cpeiboj CTPYUHO] LKOMH.

Tpajame odpa3zopama:
[Iporpam cpearer cTpyuHOr 00pasoBama 3a CTHLihe KBanuHKaLije Tpaje YeTHPH FroHHE.

Hauun nposepe:
JIOCTHIHYTOCT MCXO/a NporpaMa cpellber CTpyUHOr 00pa3oBarba ce NpoBepaBa Ha MaTYPCKOM HCIHTY KOjH CIPOBOIM CPeltba LIKOJA.

3acHoBaHOCT KBaNGUKaUHje:
KBanugukaumja ce 3aCHHBa Ha ONUCY paja, LH/bEBUMA H MCXOAMMA CTPYUYHOT 00pa3zoBamba.

7.1 Onuc paga

JIy/KHOCTH - CTPYHHE KOMIIeTeHIHje:

- Ilnanupame W opraHusaumja pana

- Vuewhe y TeXHHYKO-TEXHOMOLIKO] NPHOPEMH

- Ilpunpemarme ¥ KOHTPOJIA MOHTAe ONPEMe U cucTeMa OOHOB/LUBUX H3BOPA €HEPrije

- Oap:xapaie cucTeMa 00HOBJLMBHX H3BOpA EHEpPruje

- [lpemysumame mepa 0e30eJHOCTH W 3aIUTHTE 3APaB/ba HA pajy M 3alITHTE JKHBOTHE CPEIHHE



JY:KHOCTH - CTPYYHe KOMNeTeHIHje

3ajann- jeNHHHIE KOMIIETEHIIH]a

[Mnauupamwe u opraHu3auMja paaa

M3palyyje onepaTHBHH NiaH pajla Ha OCHOBY MpPOjeKTa

[Nnanupa (npopayyHaBa) yTpolLKke MatepHjana, notpedHor Opoja paaHuka, BpeMeHa M CpefcTasa 3a pall
[TpaTH U KOHTPONHUIIE PEIOBHO OPIKaBALE CPEACTABA pana

Bonn 1 naarnena pan rpyne paaHuka

Komynnumpa ca capananiumMa, HaapeheHnMa W KITHjeHTHMa Y MPouecy pana

[Tpumerbyje craHapie KBajuTeTa y paaHoM npoLecy

TlepMaHEHTHO MpaTH HHOBALIM|E KA0 W Pa3BOj TEXHOJIOrHja Y 06sacTH 0OHOB/LHBHX M3BOpa

Yuemhe y TEXHHYKO TEXHOJOMIKO]
NpHIPeMH

Paspaljyje TeXHUTKO TEXHOJIOIIKE IlIeMe

YuecTByje y U3paau cneurnpukanmje MaTepujaia  onpeMe

[Tpunpema ynazue napamerpe (Mepewa, MpopauyHu, UT)

[Tpukyniba noaatke 3a KnacH(pUKaLMjy onpeMe NpeMa KBalHTETy, KapakTepUCTHKaMa M LieHH

IMpunpemaise 1 KOHTPOJ1A MOHTAMKE
orpemMe M CHCTEMA 0OHOB/LHBHX
u3sopa enepruje'

[Tpunpema anar u onpemy

Iposepasa ucnpagoct ypehaja u onpeme npema TEXHUYKO] JOKYMEHTALM]H
I[Tpunpema n oprausyje paiuiniuTe

Bo/u rpaleBHHCKY KHHIY W JIHEBHHK

Jlaje ynyTtcTBa,ycMepapa, Hajarnena nocTynke MoHTaxe

Bpinu TecTHpame/cHMynupame 1e108a, ONPEME U YMPEKEHOCTH

Vuectsyje y npobHoM pany (ycknajuparme M rojeliapate napamerapa)
[Tpunpema joKyMeHTaLH]Y 3a TEXHHYKH MPHjeM

HM3paljyje ynyTcTBa 3a excroartammjy

CnpoBoau 00yky jsnua opramhieHux 3a pykoBarbe CHCTEMOM

OapaaBame cuerema
00HOB/LHBHX H3BOPA eHEpruje

Bpiuy nepHoanuHy KOHTpPOIy CHCTEMa ¢a MPOBEPOM napamerapa
H3pal)yje 3anHCcHUK 0 H3BPLIEHO] MEPHOANIHO] KOHTPOIH
HaenTudukyje HeMCNpaBHOCTH eJ0Ba M CKIOMNOBa (Y3POK, MECTO)
OTKnama JeNHOCTaBHH]€ HEHCMPAaBHOCTH Ha ypehajuma u cuctemy
EBnaeHTHpA pajloBe Ha MONpPaBLU CHCTEMA

Bpiuu ananusy (npahieme) yuectanocTH y3poka KBaposa

[Tpennaxe onpemy 3a pe1OBHO ONPIKABAKE H OTIHC

VYuectsyje y npahielby ¥ aHATH3H PALUOHATHOCTH CHCTEMa

Mpenyzumame mepa 0e30eIHOCTH H
3allATE 3APAB/ba HA pady H 3aIUTHTE
JKHBOTHE CpeIHHE

[Tpamemyje 3alITHTHA CPENCTBA U ONIPEMY Y pamy

CnpoBoau Mepe 3allTHTe HA pay

VYno3Haje paaHuKe ca NPUMEHOM 3allTHTHE OnpeMe, PYKOBabeM CpelcTBHMA i OMTAaCHOCTHMA Y TOKY pana
TpuMemyje TEXHMUKE MEPEe H MEPE 3aIUTHTE HA PaIy W Ha 0UYBaky KHBOTHE CpelnHe

[Tpesy3umMa npeBeHTHBHE Mepa palM crpeyaBame HenpaswiHe ynotpede ypehaja u onpeme

'Cuctemu 00HOB/BMBUX H3BOpA eHeprije oaHoce ce Ha:l) xunpoenexrtpase (10 10 MW); 2) reotepmante cucreme (10 36 kW); 3) cucreme Ha Guomacy (10 35 kW); 4) conapue

KoJieKTOopcKe cucreMe (10 35 kW): 5) oroHanoncke enekrpane (1o 500 kW): 6) erpoenextpane (10 35 kW); 7) xubpuane cucteme (10 35 kW),




7.1.1 EkcTpeMHH YC/I0BH MO KOjHMA ce 00aB/ba M0CA0 €a CTEYEHOM KBAJIH(HKALHjOM:

- eKcTpeMHa Temnepatypa (BUCOKa, HUCKA, YeCTe NPOMeHe U CIl.)
- Oyka v BuOpaumje
- JIOLLE OCBEeTJ/beHbE (HELOCTATAK AHEBHE CBET/IOCTH, BELITAUYKO OCBETJ/bCHE).

7.1.2 U3no:xeHOCT pH3HLHMA NIPpH 00aB/bakby MOCIA €A CTeYeHOM KBaTHpHKaLHjoM:

- PHM3MK OJ1 MEXAHHYKHUX MOBpea
- PH3HK 011 BHCOKOI' HanoHa
- PH3MK 01 nazna

7.2 LlnbeBu cTpy4yHor oGpasoBama

Ll ctpyuHor odpasoama 3a keanudukawnjy EJIEKTPOTEXHHYAP OBHOBJBMBHUX U3BOPA EHEPI'MIE je ocrioco0/baBake JiMlia 3a NpHIpeMare H KOHTPONY MOHTaKe H
oIpkaBae cHcTemMa 0OHOBILMBHX H3BOpA EHEprHje.
HeonxoaxocT cTanHor npuiarofagama npoMeHLMBHM 3aXTEBUMA TPXKHUILTA pana, notpede KOHTHHYHpaHOT 06pa30Bamka, CTPYUHOT yCaBpilaBaka, pa3Boj kapujepe, yHanpehusama
3amoIJLHBOCTH, yCMepara ia niia 0yay ocrnocodikaBana 3a:

- MPUMeHY TeOPHjCKUX 3Harba Y MPAKTHYHOM KOHTEKCTY;

- Mpey3uMarhe O/Ir0BOPHOCTH 34 BIACTHTO KOHTHHYHPAHO YUEHE M HATIPEI0BAhE Y TIOCIY M KapHjepH;

- DnaroBpeMeHo pearoBare Ha [POMEHE Y PajlHOj CPeaAHHH;

- edwuKacaH paay THMY;

- MNPUMEHY CHTYPHOCHUX H 3]paBCTBEHUX Mepa Y NpoLecy pana;

- MNpPUMEHY Mepa 3alUTHTE *KUBOTHE CPEedHHE Y NpOoLECY paja;

- ynotpedy undopmaTHuke TEXHONOTHje Y NPUKYNIbAKY, OPraHu30Bamwy W kKopullthewy HH(OpPMALIHja y PalLy U CBAKOAHEBHOM HKHBOTY.



7.3 Hexoan erpyyqHor o0pa3oBamba

CrpyyuHe KOMIeTeHLHje

3Hama

Bewtune

CnocoOHOCTHHCTAROBH

[To 3aBpieHOM nporpamy o0pasoBatba, juLie fie OuTH y cTawy na:

[Tnanupa u opranusyje pan

o0jacHu 3Hauaj NaHupama pana

OMHLIe eNeMeHTe iaHa paia

No3Haje HOpMaTHBE YTPOLLKa MaTepHjana,
notpedHOT Opoja paaHuKa, BpeMeHa 1
cpezcTaBa 3a pan

pa3vKyje HauHHE OPiKaBatba CPeACTaBa 3a
pan

ofjjacHn NpUHIMIE pajga y rpynu 1
€BHKacHO Boljebe rpyne

Mo3Haje Npaeuia NnocJoBHe KOMYHHKALHje
HaBe/le pasiiMuuTe CTAHIApIe KBanuTeTa n
ofjacHu BUXOBY (DYHKLM]Y Y CHCTEMY
yrnpagihatba KBAIUTETOM

uaentTudukyje onrosapajyhie ussope
uHpopMaLMja 0 MHOBaUMjaMa Y 00nacTH
pana

BJIANA CTPYYHOM TEPMHHONIOTMjOM Ha
CTPaHOM je3HKY y 00acTi 0OHOBIBHBHX
M3BOpa eHeprije

- M3paZiK OnepaTHRHH MaH paja Ha OCHORBY MpojeKTa
KOpHUCTH codpTBEpCKe anaTte 3a uspaay  npaheme
HMIIIEMEHTALM]€ OTIePaTHBHOT M1aHa pana

n3paau cneunpukaumjy notpedbHOr Marepujaia 1
onpeMe y CKIIaay ca TEXHHUKOM JOKYMEHTALHjOM
BpLIM npoueHy notpebHor Opoja U3BpLIMIALA
HHEONXOHNX CPEJICTABa H MaTepHjasia 3a paj
MpaTH 1 NpoLEemwYje yNoTpedHO CTambe cpeicTasa 3a
pan

- JacHO NpeacTaBJba 3aaTKE H POKOBE W3BPLIECHA
capajlHULMMa M BPLIM pacnojesy 3alaraka
NepMaHeHTHO NpaTH W eBUEHTHpA paj rpymne
paaHUKa

KOMYHHULIMpa (YCMEHO M Yy micaHoj (popmu) ca
capaaHuLUMMa, HaapeheHuMa U KJIHjeHTHMa npema
yTBphEeHUM MpaBHINMa 1 KOJAEKCY/CTaHaapanma y
npeaysehy

peLiaBa npodieMe y KOMYHHKALIHjH ¢a FPYNoM
capIHHKa

y cKjany ca nopebama nojeinHaqHuX KiujeHara
Oupa aneKpaTHE HAYMHE KOMYHHKaLje

Npe3eHTyje U TYMayu CTaHAapae KBaluTeTa y
pasnMMMTHM CErMEHTHMA paaa

npati u3Bplueke cake (ase pana y Luby
NoLITOBaba POKOBA 1 KBAIHTETA paja

KOPUCTH EJEKTPOHCKE | Apyre u3Bope HH(opMaluja
Kao u oarosapajyhy cTpyuny nuteparypy y obnactu
00HOBJBUBUX HU3BOPA EHEPTHje

- VuecTByje y TEXHHYKO
TEXHOJOILIKQ] MPHITPEMH

HABOAH OCHOBHE [Ie/10BE TeXHHYKO-
TEXHOJOLIKE IOKyMEHTaLH]e;

ofjacHu npaBuia W3pajie TEXHHUKO-
TeXHOMOLIKe JOKyMeHTalHje;

NPUKYTIbA TEXHHYKY JOKYMEHTALH]y 3a
H3pajly 1enoBa MpojeKkTHe JOKyMeHTalHje
aHallM3Mpa Noje/lMHa4He 1e/10Be NPOjeKTHe
NOKYMEHTALH]e

nosHaje npoueaypy Bohemwa rpaljeBHHCKOr
JIHEBHUKA, MULLIE OTMPEMHULE H BOIH
VITa3HO W3/1a3He MOJaTKe

- kopucti oarosapajyhe codreepe 3a u3pany

TEXHHYKHX LUPTEXA H TEXHONOLIKHX [IEMa

- KOPHMCTH nporpam 3a TadenapHe npopayuyHe u

M3pajn NpeaMepa U nmpopaqyHa

- KOPHMCTH Nporpam 3a odpajly TekcTa 3a u3pajiy

MpojeKTa H NoHyaa

- UpTa AenoBe TEXHHYKE JOKYMEHTALIMje H YHOCH

oarosapajyhe usmene y nocrojehy y CAD anatuma
3a NPOjeKToBakbe:

- LUPTA WIEJHO pelliee NPOjeKTa CUCTEMA Ha OCHOBY

TEXHHUYKHX YITYTCTABA;

CaBECHO, OJITOBOPHO, YPEIHO U
npeuusHo 00aB/ba MoOBEPEHE MOCJIOBE;
e(hHKacHO MJaHHpa W OpraHu3yje
BpEME;

MCMOJbH NO3UTHBAH OJHOC NpeMa
3Hauajy cnposohera nponuca u
Baxkehux cTaHzapaa y odnactu
00HOBIBMBUX H3BOpA EHEPrHje;
MCMOJbH MO3UTHBAH OJIHOC MpeMa
(hYHKIMOHATHOCTH M TEXHHYKO]
HcnpaBHocTH onpeme H ypehaja koje
KOPHCTH NMpH 00aBibaksy MocJa;
pewasa npodiemMe y pamy;

Oy/e cnpemMaH Ha fajbe yuere u
YCaBpIIaBarbe;

HCNOoJbH JbYDa3HOCT,
KOMYHHKaTHBHOCT, Npe1y3uMIbHBOCT,
(hrnekcMOHITHOCT y OIHOCY MpeMa
capaaHHLIIMa;

Gylie Npunaro/UUbME Ha npoMeHe y
pany;

M3rpaan | 0pkKasa OJHOCE ca
KJIHjeHTHMa,

HCMOJbH aHATUTHYHOCT NpH 06aBibatby
rnocna;

MPOMOBHLLIE
npuHuunedukacHorkopuihemwa
€HEPTHje W OJIPKUBOT pa3Boja




- YHECTBYje y H3paiu mpeamepa u

npeapauyHa

LpTa Ael0Be TEXHHUKE AJOKYMEHTALIMje HAa OCHOBY
nozataka 3a ypehaje u cucreme;

pasmarpa nojaTke y JOKYMEHTaUHjH 0 u3Boljery
panoea;

aHanuzupa u3sohere paaoBa NpH MnocTaBbakby
cucrema OUE

H3MEHHU 10CTOjey NOKyMEeHTALM]y, HAKOH
W3BEICHUX H3MEHA;

Kpeupa u3BeluTaj o u3pohemwy panoea npu
nocrasbawy cucrema OHME

NpUMEbYje NPHHLIKIE PalHe eTUKe H paja y THMY,
ehuKacHo miaHupa kopvwherwe BpemeHa;
KPHUTHUKH aHATM3KMPa Hieje Konere;

eBanynpa rnocrojelie CONCTBEHO 3HALE;

O/UIy'yje 0 HCNPaBHOCTH MPHXBATabA HIEje CBOjHX
KoJera;

KOMYHMLUHPA MPELU3HO H TA4HO, YCMEHO H [THCMEHO;
BOJIM PauyHa O BPEMEHCKMM OKBMpHMA cBake (aze
NPOjEKTA ¥ LIH/bY NOLITOBAbA POKOBA;

MPEHOCH KoJieraMa HOBOCTEYEHA CTPYYHA 3HAA H
BEIUTHHE,

LPTa H y4ECTBYje y U3paan TEXHHUKOT peLueba
npojexTa;

LPTa ¥ yHECTBYje Y W3pPaaH IIIaBHOT MPOjeKTa;

LPTA W YYECTBYje ¥y H3paau Npojexta H3BeaeHor
CTamba;

[Ipunpema 1 KOHTpONHLIE
MOHTaJKy OfpeMe U cHeTema
00OHOB/BUBHX H3BOPA
eHepruje

M03Haje KapaKTepUCTUKE ONpeMe u anaTtara
notpedHUX 3a MoHTaxy cicrema OME
o0jacHu TOCTYNKe NpoBepe MCNPAaBHOCTH
ypehaja u onpeme npema ozrosapajyhoj
MPOJEKTHO] 0KYMEHTAUM]H HIH TEXHHUYKO]
NOKyMeHTalMju npoussohaua.

HaBe/lle HEOMXOIHY NpoLeaypy Mpurpeme

paauamniTa
objacHi HAa4YMH oOpraHu3auMje paga Ha
panuIHIITY
onuine npouenypy Bohewa rpahesuHcke

KHBHre

omuiie mpouenypy Bohema rpalieBHHCKOT
OHCBHHUKA

o0jacHH OCHOBHE TOCTYNKE MEXaHHYKe
MOHTa)Ke eJemMeHara v cucrema OHME

CaMOCTaIHO BPLIHY W300p alaTa HeONXoLHOr 3a
MOHTaKY W u3Bohemwe pajosa Ha cuctemy OME
CaMOCTATHO BpLIM TpeDOBakE ONpeMe U MaTepHjana
noTpeOHKX 3a MOHTaky U H3Boljere panosa Ha
cucremy OHE

BPIIY TyMauee KapaKTepHCTHKA U HAuKMHA
MOHTaKe ejleMeHaTa Ha OCHOBY MpHII0XkeHe
TeXHUUKe JIOKYMeHTalje npouseohaua

BPIUH NPOBEPY HCMPABHOCTH j€IHOCTABHH]HX
efleMeHaTa onpeme, a npema NpUIokeHoj TEXHUIKO]
AoKyMmeHTauuju npoussohaua

CaMOCTATHO BPLIH HEOMXOIHE MPUMpPEMe 3a
u3Boljere panoBa Ha paaMIHIITY

CaMOCTaTHO OpraHu3yje pal Ha paaHauLTy (aenu
AyKHOCTH, paiHe 3a1aTke, Ae(hUHHULLIE pOKOBE,
KOOPJIMHHPA pajioM BHLLE rpyma MajcTopa)




08jacHH MOCTYKe eJeKTPUIHOT M0Be3HBatba
enemenTtara cucrema OME

HABELE TEXHHYKE TMOCTYNKE TecTHpakba
enemenara cuctema OME

00jacHn TeXHHYKE NOCTYNKE CcHMYylauuje
pana enemenara cucrema OME

00jacHH MeTOONOTH]y MYLITAaka Y NPOOHH
pan enemenaTa u cuctema OUE

[PUIPEMA HEONXOAHY MAOKYMEHTALHjy 3a
TexHH4KH npujeM cuctema OUE

Hanpasn Kparka yIyTcTasa 3a
excnioaTaunjy M npasuiHo kopuihere
u3peneHor cicrema OHME

13B0 M 00yKy Mua koja Tpeba 1a pykyjy
cuctemom OUE

Nonywapa HeOoNXOoIHY JOKYMEHTaLHjy Ha
paaunuTy(rpa)eBUHCKA KibHIa, IHEBHUK)
MOHTHPa MEXAHUYKE JIEJIOBE eJIEMEHATa H CUCTEMA
OHE

BPLIM EJIEKTPHYHA NOBE3HBaALA EIEMEHATa
TEPMOTEXHHYKHMX CHCTEMA (COJITAPHU CHTEMH,
TonsoTHe mymne, nefin Ha GuoMacy-ropHOHHLLH,
XHOPHAHH CHCTEMH)

BPLUH €JEKTPHYHA NOBE3HBAbA eleMeHarTa
(hoTOHAMOHCKHX CHCTeMa

BpLUH EIIEKTPHYHA NOBE3HBAbLA elleMeHaTa
SNIEKTPUUHMX MHCTANALM]a U onpeMe (KIacH4He eJl.
MHCTanalMje, eHepreTckH epKkacHe-namMmeTHe
MHCTanaumje)

BPIIN €JIEKTPHIHA MOBE3HBAMKBA HA CHCTEMHMA
BETpOreHepaTopa

BPLUH EIEKTPH'IHA NOBE3HBAbA HA XHAPO CHCTEMHUMa
OMHE(nnko, MUKPO, MUHH, MaJie XHAPOLIEHTpae)
TecTupa enemente cucrema OUE

CAPOBO/M MOCTYTKE MyLUTamka y npodHu pan
NpHIpeMa HeoMXoAHY JOKYMEHTALM]Y 3@ TEXHHUKH
npujem cucrema OUE

KOPHCTH cO)TBEPCKE anaTe 3a MPUNpeMy KpaTKnuX
TeXHUUKHX YMYTCTaBa 3a eKCIuloaTtalujy cHeTema
OHE

Bplu 06yKy nuua npeasuheHUX 1a pane Ha CUCTEMY

OHUE

QOnprxaBa cHCTEM
GﬁHOEJI)PI BHX H3BOpa
eHepruje

objacHu npuHLUKTNE (YHKIHOHACARBA CBHX
cuctema 0OHOBJBHBHX M3BOPA EHEPrUjE U
FHXOBHX €lleMeHaTa

HaBOJHM OCHOBHe napameTpe cuctema OME
Ae()MHHILIE OCHOBHE MapameTpe y
tdynkunonncamy cuctema OUE koje je
noTpedHO NepUoMYHO KOHTPOIHCATH
00jacHH BpCTe eJIEKTPHUHHX MHCTANALH]a,
(hyHKUMje, YIOTY M HAUHH H3rpajibhe
eneKTpUYHKHX MHcTanamja cuctema OHME
neduunine onroeapajyhe enemente
eJIEKTPHUHHMX MHCTallaLKja H onpeMe
cucrema OUE koju je HeonxomHO
NEPHOIHYHO KOHTpOIHCATH

rMpeno3Haje jeHOCTaBHI|je HEHCTPABHOCTH
Ha ypehajuma u cuctemy

BpLIM MPerjel H aHaMH31pa MOrOHCKO CTambe
pazIMIHTHX cHCTeMa 0OHOBILHBUX M3BOPA EHEpruje
BPUIW Mperjie], pasInauTHX cHcTeMa 0OHOBILHBHX
M3BOpa eHepruje u carnefapa TPEHI0BE MOTPOLIHbe
KOJH TPOMCTHYY M3 JbYACKUX noTpeda y crkiaaiy ca
eHepreTckoM edukacHacHolhyn 3amTHTOM
HKHBOTHE CpEIHHE.

onp:xasa noroHcke cucreme OME3a npoussoawy
eNleKTPHYHE eHepruje

pajiv Ha OTKNamamy (MK HAEHTHDHKY]e
HEHUCTIPABHOCTH JIeNI0Ba H CK.HOHDBR)HEHP&BHHHOCTH
y paiy reHepartopa H (OTOHaNOHCKHX CHCTEMa
(cTaTHUKH NaHesH W TPeKepu)

OJIp)KaBa eNneKTpHIHE HHCTBJ‘[E.LLHjE TEPMOTEXHHUUKHX
cHcTeMa

BPLIN MOJEMIABAKA U NapaMeTpH3alnjy npeTpapaya




- o0jacHM NOCTYNaK axypHparma 3anHcHHKA
OMpeMe 3a peJOBHO OpJKaBakse,

- OMHLIE MPOoLEeLypy KOHTpoJie paaoBa Ha
MOMNpaBLH CHCTEMA HA OCHOBY TEXHUYKE
NOKyMeHTaluje

- 00jacHM MNOCTYNKE NEPHOIHYHE KOHTpO/E
CHCTEMa ca MPOBEPOM Napamerapa cHucTeMa
OHE

- HaBoju Moryhe HercnpaBHOCTH enoBa 1
ckionosa cucrema OUE

= nedHHHULLIE JeTHOCTABHHU]E HEUCTIPABHOCTH
Ha ypehajuma u cuctemy

- 00jacHM HAYMH eBHIEHTHPAbA H3BPIIEHNX
pazoBa Ha NOMpPaBLUH CUCTEMA

- HaBOJM HA4YMH Mpaherma yuecTasocTH
y3poKa KBapoBa

- objacHu noctynak uzdopa onpeme 3a
PEIOBHO O/Ip>KaBatbe

- ofjacHH MoCTynak oTnHca MaTtepujana u
onpeme

- objacHu HauuHe npaherwa u aHanuze
palMOHAIHOCTH CHCTEMa

eHepreTcke enekTpoHnke y cucremuma OME
BPUIN MOHTAY, NOBE3HBAILE H
onpraBameenekTpuaHux cuctema OMEna
HUCKOHAMOHCKOM H BUCOKOHANMOHCKOM HHBOY KOjH
ce NPUKJBYUYjY Ha AMCTpHOYTHBHY Mpexy (on-grid)
BPIIM MOHTAXKY, MOBE3MBALE U OJIPKABALE
OCTpBCKUX enexTpuunux cucrema OUE koju nucy
noee3aHuHa aucTpubyTHBHy mpexy (off-grid)
Bjlana TEXHOJMOIWKHM BELITHHaAMa cnajama,
(dukcupara 1 3aluTHTE - Kadiosa, KOMNOHEHATa,
LIEBH W apMaTypa (3aBapHBatbe, JeMIbEbE,
nMpecoBame, Oylleme, pesambe)

BPILY MOCTABIbALE W CEPRUCHPALE KOMAHIHHUX H
M3BPUIHUX eeMeHarta y cuctemy OME

BPLIHM MOHTaXKy MU noaellaBaka MEPHHUX U
perynauMoHHX CKJIOMOBA Y Pa3iMIHTHM CHCTEMHMA
0OHOBILHBHX H3BOpA €HEPTHjE

BPLIH NEPHOAHWYHH NpPEriIen U30JTaulHOHHX
enemMeHara ypehaja npeHanoHcke 3alTHTe Kao U
ENEKTPOHCKY 3alITHTY npeln3Hux ypehaja u
enemenara OME

Otknama jeIHOCTABHHjE HENCTIPABHOCTH HA
ypehajuma u cuctemyOUE

[Mpennaske onpeMy 3a pefOBHO OPKABABEN
uzpalyje 3anuCHUK 0 M3BPLICHO] KOHTPOIHH
pazoBuMa Ha nonpasuu cucteMaOUE
MEPUOIHYHO NpoLeyje crame cuctema OUE n
ynopeljyje ca 10KyMEHTaUHjOM [PETXOJHOT CTatba;
Kpeupa nepuoaHiHe H3BEIlTaje O CTalby CHCTEMA;
Kpeupa v apxuBupa ceeodyxBaTHH NEPUOANTHH
M3BELUTA] O CTakby CHCTEMaA

Kpeupa JIMCTe KBapoBa Ha OCHOBY Npujasa (eHr.
troubleshootingticket)

KpeHpa H3BEWITaje O H3BPLUISHHM MONpaBKamMa u
HauYMHY HKHXOBE peanuzallije

IIpenysnma mepe
De30enHOCTH U 3alITHTE
37paBiba Ha paay W 3allTHTe
HKHBOTHE cpeﬂuHe

—KOPHCTH NPaBHIHKKE M YTYTCTBA O
6e30e/JHOCTH W 3aIITHTH 3/IpaBJba HA paLy v
3alUTHTH KHUBOTHE CPEOHHE

— pa3fuKyje BPCTe 3alTHTHE ONpeMe
00jacHH HbEeHY CBPXY H NPUMEHY

—HaBel€ TEXHHUYKE MEpPE 3allTHTE

—HaBE/IE MEepe 3alITHTE Ha pany

NPUMEHH TEXHHYKE MEpe 3alUTHTE Ha pay

NPUMEHH 3ALITUTHY ONPEMY M CPEACTBA

MPOBEPH UCIPABHOCT 34lITHTHE OINpEME U CpeacTaBa
0e30eHO KopUCTH oarosapajyhu anar u onpemy
YNo3Ha paaHHKE ca NPUMEHOM 3alUTHUTHE ONpeMe H
PYKOBaIEM CPeACTBHMA

YIO3HA PaJiHHKe €a NOTEeHLHjAIHHM H3BOPHMA




—pasnuKyje W3BOpe OMacHOCTH Ha paiy

—NpHUMesYje pasiuuuTe BpCTe
NpeBeHTHBHHUX MEPa KOjUMa ce CrpevaBa
HenpasmiHa yrnorpeba onpeme u anara

—o0paznoxu uzdop onpehexe onpeme n
anata y cucremuma OME

—npouemyje Ge30eHOCHY CHTYaLHjy Ha
TEpPEHy

—onMiLe cilyyajeBe y kojuMa tpeda
00aBeCTHTH 3aMHTEpPECOBAHe CTPaHe O
MOYETKY M BPCTH PajioBa

—HaBOJIM KpUTEpHjyMe 3a (PU3NUKO
obe30ehnpame MecTa pana

— MIaHUPa PELUKIAKY TEMOHTHPAHHX
ClIeMEHAaTa

— MIaHUPA MPABUIIHO CKIAAMILTE e
efieMeHara, KojH ce He pelrKIHpajy

—CBECHO pearyje y ciiyuajy Hesroie

OMacHOCTH Ha pany

- Tpely3Me NPeBeHTHBHE Mepe pajiy cripevaBatba
HenpaeHiHe yroTpebe onpeme, anara u ypeljaja

- NpoBepH NpaBHIHY ynotpedy onpeme, anara u
ypehaja

- MPOBEPH NPABUIIHY YNOTPeOy 3alTHTHE ONIPEME O
CTpaHe paaHHKa

- ycTaHosu Oe3HanoHcKo cTame 3a Oe3denan pan

- uzabepe HAUMH PEUMKIAKE AEMOHTHPAHHX
elneMeHara

- NPaBHIHO YCKIaAHUITH €NIEMEHTE KO_iH cE MOI'y
PEUMKIHpATH

- oDaBeluTaBa 3aHHTEPECOBAHE CTPAHE O MOYETKY,
3aBPIUCTKY H BPCTH PajioBa Ha pajHITHIITY

-opraiusyje ¢usnuko obesbehupare Mmecta paaa

- npyxa npsy nomoh yHecpeheHom




HACTABHH IIJIAH H MPOT'PAM
I HACTABHMU IIJIAH
3a o6pazopHH npogun EnexTporexunuap o0HOB/LHBHX H3BOPA eHepruje

1 PA3PE]L 11 PASPE/L 111 PASPE/L 1V PASPE]L YKYIIHO
HeaeLHO roAHLLIILE Hele/LHO rogHuIH:e HeAe/BLHO roAHIIH:E HeJeLHO roAHLLIIBE roAHLIH:E
T{BINMH T |B|OH|{G]T|B|INH| T | B |IIH T |B{IIH} T B|IMH| 6 | T|BjIH|{ T B |IIH]| b T B |NH] b b}
IA2: OBABE3HU CTPYYHHU NIPEJIMETH 71 |4([259(37|148] |9|4]| 6 |333|148/222| | 9 [2]| 6 | 315 |70{210[60] 6 |7| 6 | 186 |217(186]90| 1093 |472|766|150] 2481
1. | Gusnka 2 74 74 74
2. | OcHOBe eNeKTpOTEXHHKE 311 111]37 3 111 222 |37 259
3. |loTpoia4m W H3BOPH EHEPritje 2 74 74 74
4, |CofpTBepcKH anaTi y eNeKTpoeHepreTHLIH 2 74 74 74
5. |[MawHCKe MHCTaNAlUMje ca TEPMOIHHAMHKOM 2 74 74 74
6. |Enektpuune uHcTanaumje 201 74137 74 |37 111
7. |Mepemsa eneKTPHYHHX M HECISKTPHYHHX BEJTHYHHA 2(1 74| 37 74 |37 111
8. |EnekTpoHHKa y eHepreTHuUM 311 105 135 105 | 35 140
9. |[JlucTpubyTHBHE Mpeke H 10CTpPojetba 2 70 18 70 18] 88
10. |EnexTpuune MauiuHe 211 70 |35 70 |35 105
1 1. |OOHOBLMBH H3BOPH EHEPrHjE 2 70 1213 11 93 |31 30| 163 |31 421 236
12. |TexHnuka foKymeHTaLMja 2 62 62 62
13. |Cuctemu ynpasbama 2 62 62 62
14. |Tlpeay3eTHHIITBO 2 62 62 62
15. |EHeprercka e()MKACHOCT U OIPIKHBH PA3BOj 1 31 31 31
16. [3alITHTa €HEPreTCKHUX MOCTPOjeha 2 62 30] 62 301 92
17. | lpakTHuHa HacTaBa 4 148 6 222 6 210]30 6 186[30 766| 60 | 826
b: U3BOPHH NNPEJAMETH 2 70 2 62 132 132
Nt || [ 2| | =
Viynuo A2+B 7| 1|4 [pso|ar|1as| |9|4| 6 [sa3[1aspozz] | (191) 2| 6 (g;g) 70/210{ 60 (:) 7| 6 (;ig) 217]186[90 (}ggg) 472{766)150] 2613
VYrynuo A2+B 12 444 19 703 17(19) 655(725) 19(21) 679(741) 2481(2613)

Harnomena: ** Yuenux Oupa npeaMer ca aucte H300pHHX ONITE0OPA30BHHX HITH CTPYUHHX MpeaMeTa
*%% 3a cBaKo ynucano oaebeibe, y oksupy npeamera IPAKTHYHA HACTABA, mkoua 6upa 4 moay.ia ca aucte n3bopHnx cucrema 06HOB/LHBHX H3BOPA eHepruje, y 3aBHCHOCTH 01
ONpPeMJLEHOCTH WIKOJE, NoTpede JOKAIHe CAMOYNPABE Y KOjoj ce WK0JA HATA3H WIH noTpede COLUMjATHHX NAPTHEPA €A KOjHMA WKOAA HMA YrOBOP 0 CapajihH.




JlneTa H3G0pHHX cHeTeMa 00HOB/LHBHX H3BOPA eHepruje Y OKBHPY 00aBe3HHX CTPYUYHHX NpeaMeTa

PA3PE]]

Hazns npeamera H3dopun moxynn . v

[eoTepmanHu cucTeMu ¥

CucTeMH Ha Guomacy i

CHcTeMH XHIpOeNeKTpaHa *

NMPAKTUYHA HACTABA* |ConiapHu KONEKTOPCKH CUCTEMH W

XubpuaHu CHCTEMH *

@QOTOHANOHCKH CHCTEMH *

Cucrtemu BETpOCIICKTPaHa *

*) ¥V oxeupy npeamera [IPAKTHYHA HACTABA wwkona Oupa aga moayia y tpehoj rodMHu u 1Ba MOLyJid y 4eTBPTOj FOAMHU 00pa30BHO-BACHIMTHOL paja.

b. Jluera u3bopHux npeamera npema nporpamy odpasosHor npoduia
PO Jlucra uzbopHux npeamera PASPE/L
I ‘ 11 | 11 | 1v
CTpy4HH NpeaMETH

1 | TpsKulITe eNEKTPUUHE EHEPrHje 2

2 | EnemeHTH ynpassbama 2

3 | Tepmuuku u pacxnanHu ypehaju 2

3 | EnexTpomMoTOpHH MOroH 2
4 | HanpenHe enekTpoeHepreTcke Mpexke

6 PauyHapu y cucTeMumMa ynpassbaatha




Octanu odaBe3nn o0nUIH oﬁpaaonuo-nacnun{or paja TOKOM IIKOJICKE NoAHHe

1 PA3PE]] I1 PA3PE]] 111 PASPE[] IV PA3PE[ VKYTTHO

4acosa yacoBa 4yacosa yacosa 4acoBa
Yac ojesbeHCKOr crapellnHe 74 74 70 62 280
Honarau pan * no 30 no 30 no 30 1o 30 no 120
Honywckn paa * no 30 no 30 no 30 1o 30 no 120
[Mpunpemun paa * no 30 no 30 1o 30 Jo 30 no 120
*AKo ce ykaxe notpeda 3a oBUM obumuuMa pasa

dakyaTaTHBHH 00/1H1IH 00Pa30BHO-BACIIHTHOT PajJa TOKOM IIKOJICKe FoJHHE M0 pa3peauma
I PA3PE]L II PA3PE]] I PASPE] IV PA3SPE[
yacoea yacopa yacosa yacopa

Ekckyp3uja 1o 3 nava 1o S naxa 110 5 HACTABHMWX JaHa J10 5 HACTABHUX JaHa

Jesuk JApPYror Hapo/ida UiH HAUHOHAIHE MaHHHE Ca elIEMEHTUMA HALlMOHAIHE KYITYpe

2 yaca HeJle/bHO

JIpyTH CTpaHH je3nk

2 yaca HeJeJbHO

Hpyru npeameru *

1-2y

aca HENEJbHO

Crapanauke u c1000/1He aKTHBHOCTH YYEHHKA (XOp, CEKLHje U ApYro)

30-60 yacoBa roauilkbe

JIpyLiTBEHE aKTHBHOCTH — YUEHUUYKH TIAPIaMeHT, YYeHuuKe 3aapyre

15-30 yacoBa roauimme

KynTypHa u jaBHa enaTHOCT LIKoJe

2 panHa 1aHa

*Tlopen HaBeJEeHUX MpeIMeTa LKoIa MOXKE 1A OpraHusyje, y ckliajly ca onpee/betbuMa yueHnka, GakynTaTHBHY HACTaBY M3 NPeAMETa Koju cy yTBpheHH HACTABHHM IIAHOM APYTHX
00pa3oBHUX MPogHIa UCTOT WIH APYTOr NOAPYHja paja, Kao U y HACTABHWM IUIAHOBMMA M’MMHAa3Mje, MK 10 NPOrpaMHUMa KOjH Cy MPeTXOIHO JOHETH.




Ocmapunatbe LWKQJICKOr nporpamMa no Heaejbama

I PA3SPE]] II PA3SPE]] 11 PA3PE]] IV PA3PEJL
Paspenno-uacoBHa HacTaBa 37 37 35 31
MenTopckH pan (HacTaBa y 610Ky, Tpakca) 2 3
O0aBe3He BaHHACTABHE AKTHBHOCTH 2 2 2 2
Matypckn uenur 3
YKynHo paaHux Heae/ba 39 39 39 39

IMoaena onesbemwa y rpyne

g S— roanK GoHa Yacosa 6poj yquH;; y rpym -

o BekOe NpaKTHYHA HacTaBa HacTasa y 00Ky

I OCHOBE eEKTPOTeXHHKE 37 15
TIpakTHiHa HACTaBa 148 15
Codyreepckn anaTi y eleKTpoeHepreTHIH 74 15

I EnexTpuuHe HHCTANauuje 37 15
Mepetba eNneKTPUYHUX W HeeIEKTPHY HHX BelIHYHHa 37 15
IlpakTuna nacrasa 222 15
EJIeKTPOHUKA Y eHEPreTHLH 35 10
JIMCTPUOYTHBHE MPEKE M NOCTPOjekba 13 15

Il Enextpuune mamnne 35 10
OGHOBJBHBH H3BOPH CHEPrHje 12 15
[NpakTiuHa HacTasa 210 30 15
OOHOBJLHBH U3BOPH eHEepruje 31 30 10 (15)
TexHuuka 10KyMeHTaLM]ja 62 10

v CucTeMu yrpapbatba 62 10
IpeayseruuiuTso 62 15
3aluTnuTa EHEPreTCKNX NoCTpojetba 30 15
IpakTHuHa HAacTaBa 186 30 15




FAHTOIPAM OBABE3HHX ONMIUTEOBPA3OBHHUX H CTPYYHUX NPEAMETA W U3BOPHUX NPEAMETA 3A TIPBH ,

JPYT'H, TPERUM U HETBPTH PA3PE]

HACTABHE HE/JIE/BE 1234|567 [8|o]10ft1|12]13[14]15|16[17|18]|19[20]21|22(23|24|25|26(27|28[29]|30|31(32(33|34(35/36(37| ¥
T 25|25|25]25]25|25]25|25|25] 25| 25| 25|25 |25]25] 25| 25| 25| 25| 25]25] 25| 25|25 | 25| 25|25 | 25|25 | 25| 25[25] 25 | 25| 25 |25 [ 25| 925
B 3033313333333 3[3|3[3[3|3(3[33[3(3|3[3]3[3[3]|3[3[3(3[3[3]3[3][3/3] 11
HFBY EASEE IH afalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalal 148
B-ITH
it 22|22 (222222 (22|22 |22 (22|22 22| 22|22 |22 | 22| 22| 22| 22| 22|22 | 22| 22 |22 |22 |22 | 22|22 |22 |22 | 22 | 22 | 22| 22 | 22| 22 |22 | 22| 814
B 4la|alalalalalalalalala]d 4|alalalala]a]a 4lalaalalalalalalalalala]d] 148
JIPYTH PA3PE]]
IH 6le6|l6l6|6|lc|el6|le]le]|a6ls 6l6l6l|6|6|6 66|66 6|l6(6|6]6 6| 222
B-ITH
T 24|24 (24 (24|24 |24 (24 |24 (24|24 24 24|24 |24 | 24|24 |24 24| 24| 24 24| 24 | 24 |24 | 24 |24 |24 | 24 |24 |24 | 24 |24 |24 ]| 24| 24 840
B a2l 222222212 220222 2121222122222 |2]2(212[2|2]2]2]2 =0
TPERM PA3PE/]] _ : .
IH 6l6|6l6|6|le|6|6|6le|lelele|6lelolelelo|lelel6|l6le]|o|le]|6]|6|l6|l6]|6|6]6]6]6 210
B-ITH 30(30| g0
T 1tofof1ofof19f19f1of1o]1ofof1o]19f19f19]19f19f19]19f19]19|19f19]19f19[19]19[19]19|19|19 527
B 7177l 7 7222 al7 70202 2lal72 2127717212277 7[72]7]7 279
YETBPTH PA3PE]] TH 66 6|l6|6|6|6]6 6 6|6 6 6|6 186
B-ITH 26 |20 a4 Mu“c:ﬁ;m 20

Hanomena: VY tabenu je npeacTaBbeH HeaebHH Opoj uacosa




Hazus npeamera:

Foamwsn Goxa vacosa:

Pa3pen:

Lumesu n peameTa:

DUIUKA

A2: OBABE3HH CTPYYHH NPEJMETH

74 yaca TeopHjcKe HACTaBe

npBH

—  CrHuame 3Hawa 0 ¢H3H1{KHM nojaBama H npoLUecHma;

—  PazBujarbe pazHuX HaBMKa U TEXHHYKE KYIType;
—  dopMHpatbe MaTEPHjAMCTHIKE CITHKE CBETa;

—  PazBujame nOrMUKOT 3aK/bYUHBAKA H KPUTHUKOT MUILIbEH:A;

= Pa3EMjal—bE pafo3HanocTH, CaMOCTANTHOCTH H CMNocOOHOCTH TMPHMEHE 3HabA,
—  (opMHuparbe OCHOBE 3a Jalke 00pa3oBahe;

—  PasBujarbe NpaBuIHOr 0J1HOCA YUEHHWKA NPeMa 3aITHTH AHBOTHE OKOJIMHE.
TEMA Wb Ilo 3aBpiueTk "Tce‘igl‘l[':HHK hie ourn OBABEZHM H PELIOPYMEHW HATHE
g ymmy’; ” % CAAP)KAJHM MO TEMAMA OCTBAPUBAIbA MPOTPAMA
« Paspujame = o0jacHH 3Ha4aj pHU3NKE Kao u3nKa - OCHOBHA MPHPOIHA HAYKA; Ha noyeTky Teme yueHHKE YNO3HATH ca

Kunemaruka

crnocobuoctn ysuhatba
3Hauaja U Mecta
(u3HKE KAO HAy4HEe
IMCLUMITHHE H HeHUX
BE3a ca MaTEMATHKOM H
OCTANHM TIPHPOLHHM U
TEXHHUKHM HAayKama;

Vuanpehusame 3nama
0 BEKTOPHMA;

Yno3Hapatbe ca
KHHEMATHYKHM
BeITHYHHaMa 1 BpCTaMa
KpeTarba.

(hyHaameHTaiHe HAYKe W KOopejraLujy
ca 1pyruM npupoaHuM H TEXHHYKHM
HayKama;

+  pa3iuKyje OCHOBHE H H3BeleHe
(usutke BenunHe W oarosapajylie
MepHe jeiHHHLe;

* ONULIE U HABEAEC NPHUMED
peepeHTHOT CHCTEMA;

»  BPIIN OCHOBHE Onepalije ca
BEKTOpHMa

e pedHHULLIE H KOPHCTH IOjMOBE
Op3uHe 1 yOp3arba;

« 00jacHH paznuuMTe BPCTE KPETaba U

M3pauyHaBa BENHYHHE BE3aHE 3a BbHX.

Dusnuke peanunne u Gopmyse,
OcHoBHe (hu3nuke BenHIUHE
(mehynaapoanu CH cucrem);
[Monena du3HUKKX BeaHUHHA.
CranapHe W BekTopcke U3HUKe
BEJIHYNHE,

OcHoBHe onepatije ca BEKTOPHMA,
cabupatse, O/ly3UMarLe U paznararme
BEKTOpA;

Pedepenthn cuctem. Bektop
noJiosKaja;

Kperamwe. [Tonena kpetama;
PaBHOMEPHO W HEpPaBHOMEPHO
KpeTame;

bpsuna 1 yop3ame;

Kpy#xHo kpetame.

UH/BEBHMA H HCXO0HMA HAacTaBe / Yueiba, IJaHom
pana H HaYWHUMa Oliekh HBaMa.

O6miun Hacrase
[Ipeamer ce peanusyje kpo3 cienehe odnuke

HacTaBe:
« Teopujcka Hactaea (74 yaca)

MecTo peanuslanije nacrape
« Hacraga ce peanusyje y yUHOHHLUH WIH Y
oaroeapajyhem kabunery

[penopvke 3a peanu3aunjy Hacrase

. KOPHCTHTH CBa JOCTYNHA HAaCTaBHa CPE/ICTEA.

«  KopucTHTH MyITUMEIHjATHE NPE3CHTaLLH]E;

e ViyhuBatH yueHHKe 1a KOPHCTEe HHTEPHET;

« [lpumeruBatH pan y napoBima u pany
Maks UM Ipyrnama;

» MoTuBHCcaTH YHeHHKE [la paje camocTanHe
panose;

e Kourunyupano ynyhusati yuenuxe Ha
npuMeHy gusuke y dyayhem nosusy v
CBAKOAHCBHOM KHBOTY KpO3 NpUMEpPe U3




PasBwujamse cBeCTH 0

pasnuKyje nojam Mace ol nojma

[Nojam cune u umnynca;

Junamuka MPUMEHH (PHUIUUKHX TEHMHE Tela; tbyrHosu 3akouu (LILII);
3aKOHA Y TEXHHLIH; thopmynuie u npumersyje byTtHoBe HbyTHOB 3aKoH rpaBHTaLMje;
3dKOHE; CKﬁ.ﬂapHM H BEKTOPCKH MPOUIBOI;
CTHUAE OCHOBHHX oGjacHy rpaBHUTALLMY M HeH YTHUA] Pan cune. Cnara. Mexanuuka enepruja.
3Haba U3 AMHAMHKE H Ha KpeTaibe Tena; VKyIHa eHepruja y MexaHHiuu;
pazymeBae OMHILE MEXaHHYKH paj, CHary u MomeHT cune;
JIMHAMHYKHX MpoLEeca 1 EHEPTHjY; MowmeHT uHepumje
BEJIM4HHA. 00jacHH 3HAYA] 3AKOHA OIPIKAKA MomeHT umyJica;
OMHILE UX; Cune Koo KPY:KHOT KpeTama;
YOUH MOCTOjarbe aHAIOrHje BeNH4HHA Enactuunm u HeenacTHUHHM Cynap.
W jefiHavMHa y TpaHcualuHju 1
pOTaLHjH;
pasjiuKkyje THNOBE cylapa;
HaBE/IE MPUMEpE NpUMEHe (PHIHUKHX
34KOHA Y TEXHULIM.
CTHUAkE OCHOBHHX OTHLIE NPHHLIMI paja M NPUMEHY PaBHoTeKa MaTepHjaIHe TauKe:
CraTtuka 3Hama 0 CTATHIH H NpoCTHX MaliHa (Moayra, crpma Cnarame /1Bejy napanejH1X cHia HCTHX
PABHOTEHKH. paBaH, KOTYp. HT/L); H CYTPOTHHX CMEPOBA;
pa3jacHm rojam cripera cHia 1 iHXO0B Cnpera cuna, MOMEHT cripera;
MOMEHT; PapHoTexa uspcTor tena. Bpera
HABE/E YCIOBE H BPCTE PABHOTENE, paBHOTEKE,
HaBese MpUMepe W3 CRAKOJHEBHOT PaBHoTe:ka Tena Ha CTPMO]j PaBHH;
HBOTA. [lomyra.
O6orahupame 3HaHa 0 OTHIIE TACHE 3aK0He; Bojn-Mapuotos 3akon ['ej-JIncaxos
TepmoanHaMuka TEPMOIHHAMHYKHM neHHALIE NOjMOBE KOJIHYKMHA 3AKOH;
npoLecuma. TOTUIOTE, YHY TPalliba eHeprija, Llapnos;
TOMJIOTHH KanauuTeT: Konwunua Tonnore. YH}’TPELI_IH':E[
ofjalbasa TEPMOIMHAM HY Ke eHepruja;

NpHHLKNE
ofjacHn NPHHLKIT pana TOMIOTHHX
MOTOpA.

TlpoMeHa yHyTpallibe eHepruje;
TonaoTHH KaNaLUKTET;
AnujabaTcku npouec;

I u Il npuHUMN TepMOINHAMHUKE;
KoeduuujeHt kopucHor aejcrea
TONIOTHE MAILHHE.

TEXHHYKE MMpakce,

OuemnBame
BpeHopatbe 0CTRAPEHOCTH HCX01a BPLIMTH

Kpo3:
« npahetse OCTBAPEHOCTH HCX0 A
e  TeCTOBE 3HaHa

Oxeupun dpoj yacosa no Temama

Kunemaruka (19 uacora)
JuHamuka (20 uacosa)

Cratuka (8uacosa)
Tepmoaunamuka (16 yacosa)
Yepcra Tena. Teunoctn (11 wacora)




YUspera Tena n
TeYHOCTH

Vuanpeljipame 3Hama
0 MOJIEKYIICKO]
CTPYKTYPH CYNCTaHIIHje
H pasiinkama uimel)y
YBPCTOT H TEUHOT
arperaTHor CTama,

onuie Monekyn u Meljymonexyncke
HHTEpaKLMje;

OMHIle CBa TPH arperaTHa cTama;
HaBE/JE pasiHKe, ocoOHHE U npuMmepe
YBCTHX TeNa Y KPUCTATHOM H
amopHoM 00aHKY;

neduHuLLIE NOBPLUMHCKH HATOH;
00jacHM KanuJapHOCT W HABeje
npumepe.

Monexynn. Bennunna

MosieKyJia. Y3ajamHo aeosatbe
MoOneKyna;

Yppera Testa, KpPHCTANM, elacTHUHOCT
YBPCTHX TENA;

XyKOB 3aKOH;

Teunoctu. [10BpLUIMHCKK HATOH,
KanWiapHe nojase;

OcoOune TeuHocTH. BuckosHocr.

KOPEJIALIMJA CA JIPYTHM MNPEIMETHMA

—  OcHoge ENEKTPOTEXHHKE
= MaumHeke HHCTﬂﬂE].LlII_je Cd TEPMOAHHAMHKOM




OCHOBE EJIEKTPOTEXHHUKE

1. OCTBAPHUBAKE OBPA30BHO-BACITUTHOI PAJIA — OBJIMLH U TPAJABLE

HACTABA
PA3PE]] : VKYITHO
Teopujcka HacTaBa Bewxoe [lpakThiHa HacTaBa Hacraga y 6a0ky
I 111 37 0 0 148
11 102 0 0 0 102

2. HHJbEBHU IMTPEJIMETA

- CTHuame OCHOBHUX 3Haa U3 06NACTH eNeKTPOCTATHKE,

- CrTHuarme OCHOBHHX 3Halba U3 0DNACTH jeHOCMEPHHUX CTpYja;

- CrHuame OCHOBHHUX 3HAHba U3 00N1aCTH ENeKTPOMArHeTH3Ma;

- OcnocoGbaBarke YUeHHKA 32 Meperba H3 001acTH eNneKTPOTeXHIKe;

- Ocnocobmsararme yueHNKa 3a NPakTUYHY MPOBEPY MojaBa M 3aKoHa W3 001aCTH ENEKTPOTEXHMUKE!

- CrHuame OCHOBHHX 3Habd O aHallu3K, 00paji, NPEACTaB/batby W HHTEPNPETAUN]H PesyliTaTa Mepetba;

- CTHName OCHOBHHUX 3HAha W3 00NACTH HAHAMEHWYHHX CTPYja, eleMeHaTa y Koy Hau3MEeHIHE CTPYje 1 Be3e eneMeHara;
- CrHuame OCHOBHHUX 3Hatba U3 00NACTH CNOWEHNX KOJa;

- CrHuame OCHOBHUX 3Halba U3 00NACTH CIPErHYTHX U OCLIMIATOPHUX KOJa;

- CTHuame OCHOBHMX 3Haa U3 odnactu TpD[]}B']HH)& CUucTemMma.




3. UWJbEBH, UCXOJH, OBABE3HH U NNPENMOPYYEHHU CAAPKAJU U HAYUH OCTBAPHBAIbA TNPEAMETA

IMpen pazpen

HCXO0IH OBABE3HHU U NPENNOPYYEHH
TEMA LHHU/BEBHU T ssapeimy e chmfi_‘c Sy oy CAIPIKAJH 110 TEMAMA HAYHUH OCTBAPHBAHA INNPOI'PAMA
Eaexrpo- « Cruuame Hape/e, npepavyna u ynorpedu mepue TEOPUJA: Ha noweTky yuennke ynosHaTH ca UM/bEBAMA H
CTaTHKA OCHOBHUX 3Haba 0 jenuHuue; HCXO[MMa HACcTaBe / yueHa. MIaHOM paia 1
nojaegama y Ae(UHHIIE OCHOBHA U €NEKTPHYHA « [lojam mepHux jenunuua. Mehynapoauu HaYMHHMA OLEH MBaAbA.
EIIEKTPOTEXHHIIN; CBOjCTBA MATepHje, Kao H 1ojam CHCTEM MEPHHX Je[IHHHLIA;
CNICKTPHLLNTETA; ¢ CrpyKkTypa marepuje (NpoOBOAHMLH, Peanuzaumja Hacrase
o Cruuame objacHu NojMoBe: KOMHYHHY MOAYMPOBOAHHLN H H301aTOPH):
OCHOBHMX 3Haa 0 ENEKTPHIIMTETA, HACNEKTPHCAHO TENo; e HaenektpucaHo Teno (nojaM u KOJIH4YHHA Teopujcka Hactaga (111 yacosa)
nojmy objactn KyJIOHOB 3aKOH W M3pavyyHa Cury HAENEeKTPUCAbA): nabopatopujcke BeskOe (37 yacosa)

HaeleKTpHcamba u
eNEKTPHUHIM
CBOjCTBHMA
Mmarepuje, o
eNeKTPHIHOM
NoJbY, OCHOBHHM
KapakTepHCTHKaMa
W nojaBama y
ENIEKTPHYHOM
nosbYy:

Cruuare
OCHOBHUX 3HAHA O
HanoHy
NOTEHLMjaTY;

u3melyy 11Ba HaenekTpHcaHa Tena;
objacHu u rpadHyKH IPHKANKE BEKTOP
N0Jba y HEKO) TAUKH M0Jba;

o0jacHi nojaM MoTEeHLMjama H HAMOHA,
W3pavyHa NOTEHLMJAN Y eJIeKTPHUHOM
N0JbY W HanNoH W3MeNy nBe Tauke;
o0jachu nonapusauujy 1 npodoj
JHENEKTPHKA,

objacHu nojam KanauHTHBHOCTH:
H3padyHa KanauuTHBHOCT mio4vacTor
KOHJIEH3aTOpa;

H3pavyHa eKBHBAJICHTHY KalalHTHBHOCT
pesiHe, napaneaHe U MELIOBHTE Be3e
KOHIOCH3aTOpa;

M3pauyHa nojejMHauHe HanoHe u
ontepelietba KO peiHe H MEILOBUTE Bele
KOHIEH3aTOpa.

o [ynoHOB 3aKOH;

« Enexktpuuno nosse (rpadguuko
Mpe/ICTARbAkE ENEKTPHUHOr NoJba, jaunHa
MoJba yCamIbeHOT Ta4KacTor
HAENEKTPHCAa, XOMOTEHO eJICKTPHYHO
nosbe, BEKTOP ENEKTPHYUHOT M0Jba);

o Cune y enlekTpHaHOM NoJbYy:

+ EnekTpuuHH NOTeHIMjan H eNeKTPHYHH
HaroH;

« Pancunay eeKTPHHHOM NOJbY:

+ [lonapusauuja AHeneKkTpuka;

« KanauumuBHOCT ycamIbeHOr NPOBOLHHKA.

bpoj yacoea no remama
(Teopuja + pexde)

e Enextpocrartuka (25 + 10)
s JenHocmepHe cTpyje (56 + 20)
e Enexrpomarnerusam (30 + 7)

MecTo peaansalmje HacCTaBe
Vyuonuua u nadoparopuja

l'loge.ﬂa ole/beHA HA Fpyne
Oneberse ce JIeH Ha rpyne NpHIHKOM

peanuzauuje BexOun, y rpynu je 10 15 yuenunka

Ouemnpame
BpeaHoBame 0CTBAPEHOCTH MCX0/1a BPLIWTH

Kpo3:
+ npaliere 0CTBAPEHOCTH MCX0AA;

« TECTOBE 3HAILA, MHCMEHE 3a1aTKe;
* YCMEHO H3/Iararme;

* TECTOBE NPAKTHYHHX BELITHHA.




HCXO0IH OBABE3HHU U NPENOPYYEHH
TEMA LHUJBEBU T ST e e e CAIPIKAJH 110 TEMAMA HAYHH OCTBAPUBAIA IMTPOI'PAMA
Enexrpo- s Crauame KanaunTueHOCT KOoHIeH3aTOpa (Tojam IIpenopvyke 3a peaausauujy Hactage
CTATHKA OCHOBHMX 3Haa 0 KOHJIEH3aTOPA, KanaluHTHBHOCT MJ104acTor

KanauuTHEHOCTH
KOHOEH3aTopa,
onTepehuBamy 1
pactepehuBaiy
KOHIeH3aTopa;

OcnocobibaBare
YHEHHKa 3a
H3pauyHasame
EKBHBAJICHTHHX
KanauuTHBHOCTH,
HarnoHa 1
onrepehema y
pazAHMUTHM Be3a
Md KOHIeH3aTopa;

KoHzeH3aTopa, ontepehinBame
KOHJIeH3aTOpa, Npodoj AHeNeKTpHKa, BpeTe
KOHZEH3aTopa);

Besusare KoHAeH3aTOpPA (peaHO,
napaneiHo H MELIOBUTO BeIHBathe
KOHJIEH3aTOpa).

Tokom peanuzaiuije cRake TeMe yBek ce
NpUAPKABATH HCTOT MPHUHLLKNG: TEOPETCKH
objacHuTH MojaBy MM 3aKOHUTOCT, MOTBPANTH j&
pauyHckm (Tamo rae je To moryhe) a onna
H3BPLIMTH 1€MOHCTPALIM]Y WK Mepera y
nabopartopuju.

Tokom Tpajarsa TeMa peanM30BaTH HAjMaHE TPH
TECTA 3Haa W ABa MHCMCHA 3aJ1aTKa, jenaH Yy
NPBOM H jeIaH Y APYTOM MOTYTOIHIUTY.

IMpeaverHn HACTABHHK MOXKeE H3MEHHTH 10 10%,
a y3 carnacHoct CpyuHor Beha no 20%
NPENopyUeHOr canpskaja.

IIpenopyke 3a peaanszaumnjy teme
EnexrpocraTuka

Ha noueTky HacTaBe naTH Kpatak yBon y
HCTOpUjaT pa3Boja enextpoTtextuke. CTpyKkTypy
MarepHje 00paniTH Kao HaCTAaBAK Ha NPETXOIHO
3Hae U3 PU3NKe U Xemuje.

Penno, napanenHo W MELIOBUTO BE3NBAK:C
KOHJEH3aTopa 00jacHNTH Ha HEKOJIMKO NpuMepa
a 0Max HaKoH TOra ypaauTH BexOe y
naboparopmju.

IMpunukom obpane oBe TeMe YPaLHTH BENTHKH
Opoj 3anataka




HCXO0AH OBABE3HH H NPENNOPYYEHH
TEMA LHUJBEBU T e S T CAIPKAJH 110 TEMAMA HAYHH OCTBAPUBAIA IMTPOI'PAMA
Enexrpo- « OcnocoObagame H3pauyHara pelaTHBHY W anconyTHY BEXKBE: Mpenopvyke 3a peaausaunjy Bemxion:
cTATHKA yueHHKa 3a IpeLLKy Mepetba;
NpaKkTHYHY obpaliyje 1 Tymaum pesyntare Meperba; 1. Yno3uapatke ca nabopatopjckom « Jenwa BexOa ce panu /Ba cnojeHa MKoNCKa

npoBepy nojasa 1
3aKoHa W3 obnacTu
eNIeKTPOCTATHKE:
OcnocoOibaBae
yT-IEHH Ka 3a
kopuiherse
OCHOBHHUX MEPHHX
HHCTpYMEHaTa.

JEMOHCTpHPA NOHALIAHE HACJIEKTPHCAHHUX
Tena,

AEMOHCTPHPA NYHCHE H MPAXKHLCHE
KOHAeH3aTopa;

H3padyHa " H3MEPH EKBHBANIEHTHY
KanauMTHBHOCT BEC3a KOHIEH3aTOpa.
NpUMEHH MEpE 3aLUTHTE HA Pay.

ONMpeMOM H HHCTPYMEHTHMAZ

2. Knacuukaumja MepHux rpeiuaka, TaqHocT
Mepeta 1 06]}6)1& pe3ynraTa Mepera;

3. Haenekrpucato Teno:

4. Meper—be KanauuTHBHOCTH, NYHEHE H
NPAKIHEHE KOHIAEH3ATOPA:

5. BesuBame KOHIeH3aTOpa.

yaca u3a 1o Bpeme '['pEﬁa Jla ce ypane cea
Mepetba W obpaje pesyaTaTH,

= Y naboparopuju Tpeba na Oyne 10BOLHO
pa;HUX MecTa 1a 3a JeTHUM PaLHUM CTOIOM
Oynmy /1Ba J10 TPH YUEHHKA.

o Mspohemwe BexONU yearnacuTH ca TEOPHjCKOM
HACTABOM TakKo Aa onroesapajyhe exkbe cnene
0/IMax HaKkoH oOpaae TEOPH|CKOT rpajiHBa.

« VYkonuko je moryhe, naboparopujcka mepersa
NOTBPANTH PAYYHCKHUM MYTeM, WK ypaauTH
oarosapajyhy cuMmynaumjy Ha padyHapy.

« VY ciyuajy HefocTaTka notpebHe onpeme 3a
Heke BewOe, ypaauT oarosapajyhy
CHMYJaLH]Y.

= M3pewTaje yuenuka o pean3oBaHuM
sexdama npernesaTi NpUIMKOM nposepe
MPaKTHYHWX BELITHHA.

« HakoH cakor umknyca BesxOn, Kpos
HHAMBHYANHN pajl y4eHHKa, OUEHUTH HUBO
CaBJIaAHOCTH CTEUEHUX NPAKTHYHHX
BELITHHA,

o MHcHCTHPATH HA MO3HABALY H MPUMEHN Mepa
3alTuTe y nabopatopujn

[penopvyke 3a peanuzanujy Bexion v TeMu
EnexkrpocraTuka

Ilpe noueTka pana y nadopaTopHjn yno3HaTH
YUEHHKE ca OTPEMOM H HHCTPYMEHTHMA H
neduuncati mepHe rpetuke. JletassHo obpaauTu
Temy ,,OOpana pesynrata Meperma’




HCXOIH OBABE3HH U NPEMOPYYEHH
TEMA LW/ LEBH T ST e e e CAIPIKAJH 110 TEMAMA HAYHH OCTBAPHBAIA IMMPOI'PAMA
Jeanoemepue | o Cruuaise neduHULIe jerHocMepHY cTpyjy v nojmore | TEOPHJA: [Mpenopvyke 3a peajiH3alMjy HACTABE 3a TEMY
cTpyje OCHOBHMX 3Haba 0 Kao WITO CY MO3UTHUBHA W HEraTHBHA CTpYja, JeanocmepHe ecTpyje

eneMeHTHMA
eNeKTPHIHOT Kona
W bHXOBO] YJI03H;

Ocnocobbasatbe
YHeHHKA 32
n3pauyHaBame
KapakTepHCTHYHHX
BENHYHHA Y
eNEKTPHUHHM
KoJTuMa;

CTHUAE 3HabA 0
OCHOBHUM
3aKOHHUMa
eNeKTPUIHOI KOJIa
(OmoB, [ ull
Kupxodos, Lynos
3aK0H);

Ocnocobbasaibe
YHECHHKA 3a
peliaBame
NpPOCTHX 1
CIOKEHHUX
CIEKTPHYHHUX KOJIa:

(pH3MUKH ¥ TEXHHUYKH CMEp CTpYje;
H3pauyHa jaunny cTpyje:

oGjacHu ¥ N3padyHa rycTHHY CTpyje;
AeuHULIE eNEKTPUMHO KOO W YC/I0B 1a Y
KONy Teue cTpyja;

ofjacHu efleMeHTe eleKTPHYHOT KoJa;
00jacHH eNeKTPOMOTOPHY CHITY
reHepartopa;

o0jacHN H U3padyHa eneKTPHIHY
OTIOPHOCT;

HaBesie BPCTe OTNOPHUKA,

o0jacHm eleKTPHUHY NPOBOIAHOCT;
nedunuiie, odjacHn U npumerbyje Omos
3AKOH;

OMHLLIE Meperbe CTPyje, HAMoHa, OTnopa.
cHare W pana;

Aeduuuwe, objacHu u npumenn [peu
Kunpxodor 3akoH;

AeduHume U npumenn Llynos 3akoH:
u3padyHa cHary u pan nomohy Ilynosor
JaKOHA:

peluasa rnpocra Kojia ca peaiHum
reHepaTopoM:;

M3pauyHa CHary reHepaTopa W cHary
npHjeMHHKA;

objacHu pexxuMe paja reHepatopa;
pelliaBa pasIniynTe Be3e PEalTHHX
reHepaTopa;

JeduHHLIE CTPYJHH reHepaTop;

oGjacHu mpeTBaparke CTPYjHOT reHepaTopa
Y HAMOHCKH W OOPHYTO;

H3pauyHa eKBHBAJEHTHY OTHOPHOCT
PazTHUNTHX BE3a OTMOPHHKA;

peluasa rpocTa Koja noMohy yoniureHor
OMORBOT 3aKOHa;

» [lojam jenHocMepHe enekTpuyHe cTpyje
(nejcTBa eNeKTPUUHE CTPYje, jaurna 1
ryCTHHA eNIeKTPHYIHE CTpYje);

« [lojam eNeKTPHHHOr KONA U KeroBu
CJIEMEHTH (EJ’IEKTPINHH reHeparop,
EJIEKTPOMOTOPHA CHJIA TeHepaTopa,
NPUjeMHHUK, NPEeKH1ay, NPOBOIAHULIN);

e OrnopHuLH (enekTpUtHA OTHOPHOCT.
OTMOPHOCT MPOBOIHMKA, 3aBHCHOCT
OTINOPHOCTH OJ1 TEMENepaType,
eNIEKTPHYHA MPOBOIHOCT);

» OwmoB 3aK0H (peiepeHTHH cMep cTpyje H
HarnoHa);

« Mepetbe cTpyje W HanoHa;

« [Ipeu Kupxodor 3axkoH;

« [lynoB 3akoH;

» EnexTpuunu pan v eexTpuyHa cHara;
Mepere enekTpHuHe cHare;

« Pemasawe npocTor Kona ca peanrHum
reHepaTopoM;

» Chara reHeparopa, cHara npijeMHuka,
KOE(PMLIMjEHT KOPUCHOT JejcTBa
reHeparopa:

 Pemxumn paia reHeparopa (pE)KHM fnpasHor
X0/1a, KPaTKor Croja U PeiHM MakcuMaie
KOPHCHE cHare);

» HanoHckn renepatop (peaHa u napanensa
BE3a reHepaTtopa, €KBHBAIIEHTHH
reseparop);

» CTpyjH1 reHeparop (MaeanaH u peanas
CTPYjHH TeHEpaTop);

« [lperBapaibe cTpyjHOTI reHepartopa y
HAMOHCKH M 00pHYTO;

« Bezupame OTNOPHHKA (peHO, NapaneiHo H
MEILOBHTO BE3HRA:E OTMIOPHHKA);

Ha nouerky oBe Teme objacHuTH HUIHUKY
CYIITHHY CTPYje, PUINUKH 1 TEXHUUKH CMep,
MO3UTUBHY H HETATHBHY CTPYjV.

JlaTu npakTHYHE BPEIHOCTH 3a TYCTHHY CTpYje
koje ce cycpehy Koj enekTpHYHHX HHCTANaunja,
TpaHcopMaropa H ci.

Tpunukom obpane oBe TeMe YPaaUTH BETHKH
Opoj zanataka. Kox peraBama CloxeHUX Ko
yBexOGaTH nucatbe noTpedHMX jeiHauHa 3a
dopmupalbe cHCTEMa jeIHAYNHA, a PelaBaTH
€aMo CHCTEME jelHaYHHA CA TPH Hero3HaTe
BENTHYHHE.

O6jacHuTH MPeTBApakhe HAMOHCKOT reHepatopa y
CTPYjHH ¥ OOPHYTO Ma 3aTHM NOKA3aTH KaKo ce
peliasajy clnoxeHa Kojia Ha Taj HauMH.




HCXO OBABE3HH H NPENOPYYEHH
TEMA HHUJEBH o sanpierky ,mmww"ﬂ: Al e, CAJIPKAJH 1O TEMAMA HAYHH OCTBAPUBAILA MTPOTPAMA
Jeanocmepue nedunnme, oGjacHn u npumenn Jpyru « Yomuntenn OMOB 3aKOH (pemasame Kona
cTpyje Kupxogop 3aKkoH; nomohy yomurenor OmMoBor 3akoHa);
onpenu HanoH usmehy npe tatuke y kony u | » Jipyrn Kupxodor 3akon (nojam ciomeHor
NnoTeHUMjale ¥ KOy, eleKTpHIHOT kona, aedwnuumja /Ipyror
HAMHIIE CHCTEM je/IHAauITHA 33 PeIlaBaibe Kupxodosor 3akoua, oapeljusaibe Hanona
CIIOMEHOT KOJIA; u3mMely nBe Tauke y Kony, oapehusaie
peliasa CJIOKEHO KOJIO Ca 1Be KOHTYpe NnoTeH uuja.na ¥ KO.TI)’).;
aupekTHoM npumenom [peor u Jipyror « PelnaBame CIOKEHHX Kosla (IMPEKTHOM
Kupxodopor 3akoHa; npumeronm [peor u [lpyror Kupxogosor
pelaBa CoKeHa KoJa npeTsapamkem 3aK0Ha, Ka0 0 NpeTBapamkeM HANOHCKOT
CTPYJHOT reHepaTopa y HarNoHCKH 1 reHepaTopa y CTpyjHH 1 00pHYTO).
obpHyTO.
¢ Ocnocobibasaise ynorpedsbaBa MEPHE aHANTOIHE U BEBE: Ipenopyke 3a peanuzaunjyv BexOn y Temu
YHEHHKA 3a JMPHTAIHE HHCTPYMEHTE (ammepmerap, JenHocmepHe cTpyje
NpPaKTHYHO BOJATMETAP, ommeTap); 1. ¥noszaHaeamwe ca MEPHOM ONPEMOM H
NpoBepaBahe rioKaxe J1ejcTBa eNeKTPHIHE CTpyje: nucTpymentiMa. Kopuinhere ananornor u | Ilpe nouerka Meperba, yNo3HaTH YUeHHKE ca
nojaea M 3aKoHa w3 W3MEPH HAMOH, CTPY]Y H €JeKTPHYHH JUTHTATHOM MEPHOT HHCTPYMEHTA, HHCTPYMeHTHMA H npubopoM koju hie 6utu
jenHocMepHHX OTTIOP ¥ KO kopuiuhen (aMnepmeTpom. BONITMETPOM,
cTpyja: M3MEPH CHary y Koy 2. Mepethe HaMoHa, CTpyje W eNneKTpHYHOT OMMETPOM, NOTEHIHOMETPOM, PEOCTATOM,
1posepr OMOB 3dKOH; oTiopa; HSBOPMMA HaNajara...)  00JaCHUTH UM KakKo ce
+ QOcnocobmararse nporepu [Tpeu 1 Jipyru Kupxodor 3akon: OUNTARA]Y AHANOTHH @ KAKO JIMTHTATHH
YUEHHKa 3a M3MEPH €IEKTPOMOTOPHY CHITY, HaNOH Ha 3. Mepeme cHare; HHCTPYMEHTH.
Mepetbe ornrepelieHOM TeHepaTopy 1 YHYTpalliby
CINEKTPHYHHUX GTTICI]JHDCT reHeparopa; 4. Omon 3dKOH;
BEIMYKHA, U3pauyHa U M3MEpH CKBHBANICHTHY
OTTMOPHOCT Pas/IMYUTHX BE3a OTMOPHHKA; 5. Ipeu u Ipyru Kupxodos 3akon;
peliaea NpocTo KOJI0 Ca BHUIC rCHEpaTopan
NPOBEPH PElIeiba MEPeIbeM; 6. Bese ornophuka;
peLuaBa c/I05KeHO KOJIO H MPOBEPH pellerha
MEPEHEM 7. HanoHcku u CTpYjHH pasie/iHuK;
NMPHMEHW MEPE 3allITHTE Ha paty.
8. 3aBMCHOCT OTIOPHOCTH OJI TEMNEpaType.




HCXO OBABE3HH H NPENOPYYEHH
TEMA LW/LEBH b saepmery. ,mww'mﬁ": e e CAIPXAJH 11O TEMAMA HAYKMH OCTBAPUBAH:A MTPOTPAMA
Enexrpo- s Crauame oGjacHu rMojamM MarHeTa, MarHeTHOT M0Jba; TEOPH.JA: Ipenopyke 3a peaausauujy Hacrase
MarHeTH3Iam OCHOBHUX 3Hakba O rpaduuKH NPeACTaBU MarHeTHO N0oJbe; Enexkrpomarsernsam

MarHeTHUM o0jacHi MarHeTHa CBOjCTBA MaTepHje: « [lojam marueTHor noska (nojam u Bpcre
CBOjCTBHMA HaBeje Moaeny MarHeTHHX M MarHera); Ilojam MarHeTHOT nosba 00paaHTH ochamajyhu
MaTepMje. q]epOMaFHeHTHX MaTepujaﬂa: . Fpac]]wnco NpeacTaBbathe MarHeTHOT CE€ HA NPETXOAHO 3HaHE U3 OCHOBHE LIKOJIE. Mo
MarHeTHOM 1OJbY., objacHK U M3padyHa MarHeTHY MHAYKLMN]Y noJba; MOryRHOCTH NoKa3aTH beros 0dnuk nomohy
€JIEKTPOMarHeTH3M CTpyj€ ¥ NpaBoM MPOBOAHUKY H OIpeaH = MarHeTHa cBOjcTBa MaTepHje (MarHeTHa TBO3JEHE NMHUJLEBHHE.
¥ W HeroBoj HEH CMEp; nepmMead HITHOCT, BPCTE MarHeTHHX IpuHuMN paja enekTpoMOTOpa M reHepaTopa
NpaKkTHYHOj 00jacHH MArHETHY HHAYKIW]Y Y HABOJKY W marepujana): jesHocMepHe cTpyje o0panuTH Ha peanHum
MpUMEHH; HAMOTajy U OZIpelH EeH CMEp: e MarneTHa HHIYKLja: npUMepHMa.

objacHn marneheme (hepoMarHeTHHX
MarepHjand M MarHeTHH XUCTepe3uc;
oGjacHu marueTHo koo u Kar-
XONKMHCOHOB 3aKOH H H3pa4dyHa BEIHYHHE
BE3aHE 3@ MarHeTHO KOJo;

ofjacHi M M3pavyHa eNeKTPOMArHETHY M
ENEKTPOAHHAMHYKY CHITY H OJpeldH BHXOB
cMep;

o0jacnn Mapajiejes 3aK0H H HheroBy
MPUMEHY KO/ NMPaBOJIHHH|CKOT
NpOBOJIHUKA, HABOjKA W HaMOTaja Y
MAarHeTHOM MNOJbY,

OJIpelIH CMEp HHAYKOBAHE eleKTPOMOTOpHE
cHne;

objacHu NPUHLLKMN paja reHeparopa
jenHocMepHe cTpyje;

o0jacHn NPUHLMA pajia eNeKTPOMOTopa
jemHocMepHe cTpyje;

oGjacHi caMOMHAYKLM]Y H H3pavyHa
WHIYKTHBHOCT HAMOTaja;

objacHu y3ajamHy WHIYKLA]Y:

oGjacHu NMpUHLUKMA paja TpaHcdopmaropa;
00jacHH 1MojaBy BPTIOKHUX CTPYja.

« buo - CarapoB 3aKkoH (BEKTOpP MarHeTHe
MHIYKLH]E 1 BEKTOP MArHeTHOT 110Jba);

o AMIEpOB 3aKOH (MarHeTHO MoJbe
NPaBOIMHUJCKOT NPOBOAMKA, MArHETHO
noJbe HaBOjKa ¥ HaMoTaja);

« Marnehemwe depoMarHeTHUX MaTepHjana;

» MarHeTHH XHCTEpe3nc;

»  DyyKc BEKTOPA MArHeTHE HHIYKUMjE;

¢« Marserno kono. Kan-XonkMHCOHOB 3aKOH;

« EnextpomarseTHa cuna (nojam
€/IEKTPOMAarHeTHe cuie, oapehuparse
BEKTOPA eJICKTPOMarHeTHe cuie);

+ Enextpoaunamuuka cuna ( ysajaMHo
JIeN0BabE 1BA NPOBOHMKA Ca CTPYjoM,
ofnipehuBare BEKTOPA ENEKTPOIMHAMHYKE
cune);

« HaBojak 1 HamMOTaj Y MarHeTHOM NoJby:

» EnexrtpomarnerHa uHaykuuja (dapanejes
3aKoH, JleHuoso npasuno);

» HuaykopaHa enekTPOMOTOPHA CHIA Y
HAMOTAjy M NPABOJMHHJCKOM MPOBOIHHKY,
CMEp HHIYKOBAaHe eMc);

= EnextpoMmoTOp jenHOCMEPHE CTPYjE U
reHepaTop jeHOCMEPHE CTPY]je:

o MHaykTHBHOCT Kona (MHAYKTHBHOCT
KajleMa, 3aBHCHOCT MHIYKTHBHOCTH 0OJ1
Opoja HaBojaka, TMMEH3Mja H jesrpa);

» EnexkTpoMoTopHa cHla caMOMHAYKLUHjE;

MehycobHy MHOYKUH]Y H BPTIOKHE CTPYje
00panHTH NMPBEHCTEEHO OTUCHO.




HCXO0AH OBABE3HH H NPENOPYYEHH
TEMA LHUJBEBU T e ST CAIPIKAJH 110 TEMAMA HAYHH OCTBAPUBAIA ITPOI'PAMA
Enexrpo- « MeljycoGHa nHayKunja;
MarHeTH3Iam » Tpancgopmarop:
« Bprnoxue crpyje.
+ OcnocobbaBatbe NOKaMe y3ajaMHO AejCTBO MarHera, BEXKBE:
YYEHHKaA 3a MAarHeTa v MEKor FBO)KT]H1 Kao H
NPAKTHIHO €JIeKTPOMArHeTa; 1. MarHeTH 1 eNeKTpoMarHeTH;
TNpoOBEpaBarbe M3MEPH HHIYKTHBHOCT Kajlema;

10jdBa W 3aKOHA U3
obnacti
CICKTPOMArHETH3M
a.

H3BOIH 3aKJBYHKE O [IPOMCHH
HHIYKTHBHOCTH ¥ 3aBHCHOCTH OJ1 NpOMEHE
Opoja HaBoja, AMMEH3H]a M je3rpa;

MOKake MpHUMepe CaMOMHIYKLHje i
objacHu mpUMepe 13 npakce:

NPUMEHH MEPE 3aLTHTE Ha pajLy.

2. Kanemosu:

3. EnekTpomarHeTHa HHIYKLMja.




Jpyru paspen

HUCXOIH OBABE3HHU U NMPENMOPYYEHH
TEMA HH/EBH 0 e BT oy e R Gy ey o CAIPXKAJH TIO TEMAMA HAYHH OCTBAPHBAIbA MPOI'PAMA
Hausmennune VYno3nagate o(jacHn NPOU3BO/ILY HAHIMEHHUHE Mojam 1 3HAYa] HAN3MEHHYHE CTpYje. Ha noueTky yueHHKke yno3HaTi ca H/BEBHMA

cTpyje YUEHHKa ca e/IEKTPOMOTOPHE CHJIE; Jlodujare npocTonepHoanuHe 1 HCXOHMA HAcTaBe / yuerba, MIaHOM pajia 1

HAUYMHOM ofjacHn, NPUMEHH 1 H3pauyHa napamerTpe enexTpomoTopue cuie. ['eneparop HAYMHHUMA OLCILHBALA,

nobujatba HAHIMEHHUHUX BEHYHHA; HaW3MEHHYHE EJIEKTPOMOTOPHE CHIlE;

Hau3MEHUYHE MpeacTaBy HAN3MEHHYHE BENIHUMHE [lapameTpn HAN3MEHHYHHX BEHYHHA Peannsaunja nacrase

e/IeKTPOMOTOPHE nomohy BpemeHcKkHX aujarpama, asopa u (TpeHyTHa BPEAHOCT, aMIANTY A, NepHOaA,

cuie; KOMMneKcHUX Gpojepa; thaza u moueTHa haza, yuecTaHOCT, Kpy#kHa | Teopmjcka Hactasa (102 vaca)

Cruuame cabupa u 0Jly31MMa Hau3MeHHuYHe YUECTAHOCT, CPe/liha BPEHOCT, e(PEKTHRHA

TEOPH|CKHX BEJIMUHHE, BPENHOCT); Bpoj uacoBa no Temama

3Haba o [Tpencrasibarbe HAU3MEHHYHUX BEIHYHHA e Hammennune ctpyje (14)

QOCHOBHHM ['IOMOh}" BPEMEHCKHX nujarpap.la; e [EnemeHTH Y KONy HaH3MEHHYHE

BENHYMHAMA ¥ IlpencraB/batbe HAW3MEHHYHHUX BEIHYHHA crpyje (18)

odnacTn nomohy dazopa; e Bese ejemeHara y Koy HaH3MeHHYHe

HAW3MEHHYHIX I[lpencraB/batbe HAMMEHHYHHX BENHUHHA crpyje (27)

cTpyja; riomohy KomniaekcHux Opojesa; e Crowxena kona (18)

Cmuay:c Cabuparse H 0/1y3HMathe HAan3MEHHYHUX e Cnpernyran

TEOPHJCKHX BEJIMYHHA. ocunaTopha koma (13)

HamaQ o Tpodasnn cuctemn (12)

npeicTaBbatby

HARSMEHHSHNK MecTo peannzaunje HacTaBe

BEAMHHHA H R —

ornepauujama Haj

HAH3MEHUYHAM Ouernpame

BE/IHH1HAMA; BpenHoBate 0CTBAPEHOCTH HCXO/a BPLIUTH

OcnocodsbaBaibe Kpo3:

FHEHRKA 31 « npalierbe OCTBAPEHOCTH HCXOAA;

H3paUuYHABALE « TECTOBE 3HaMA, MHCMEHE 3a/1aTKe;

TApAMETaDa « YCMCHO M3Narame.

HAW3IMEHHUMHHX

BENHYHHA.




HCXOJH OBABE3HHU U INPENIOPYYEHH
TEMA LHH/bEBH o s i ns e yueﬂnflhc e CAJIPKAJU 1O TEMAMA HAYHH OCTBAPHBAIbA ITPOTPAMA
Enementn « YnosHaeame HaupTa BpeMeHcke W (pasopcke aujarpame EnemeHTH ¥ KONy HAM3MEHHYHE CTPYje; Ipenopyke 3a peaansauujy teme
y YUEHHKa ca 38 HAMOH W CTPY]Y Y KONy HaH3MEHHYHE OTNOPHHK Y KOLY HAH3MEHHYHE CTPYje; EnemeHnTH y KOJY HAN3MEHHYHE CTPYje
Koay eneMeHTHMa Y cTpyje v KOMe € Hanasu jenaH oj Kanem y kony jeiHocMepHe cTpyje;
HAH3MEHHYHe Koty eslemMeHarta: OTHOPHUK, KajleM Hin Kanem y Kony HaU3MEHUUHE CTpYyje. JeTabHo 00paaAuTH CBE EEMEHTE Y KONy
cTpyje HaH3MEHNY HE KOHIEH3ATOP; PeakTuBHa OTNOPHOCT Kanema: Hau3MeHH4He cTpyje uprajyhiu Bpemercke 1
cTpyje; M3pauyHa KOMILIEKCHE HMIelaHce Konpensarop y Kojly jesiHocMepHe cTpyje (pazopcke nujarpame.
« H3pauyHaBare e/leMeHara, peakTHBHY OTIIOPHOCT KaJema (NymEbE 1 NPaKIbEHE KOHAEH3aTopa); OGjacHuTH 1Ta ce le1aBa ca eNeKTPHYHOM
uMnenance M KOHACH3aTOpa; Konnensarop y Koty Hau3MeHUUYHE CTpYje. | eHeprujoM y muma.
eneMeHara; ofjacHu noHaluamwe Kanemay Komny PeakTHBHA OTMOPHOCT KOHAEH3aTOPA;

H3pauynapatbe
cHare y Konuma y
KOjHMa ce Hanase
OTMNOPHHUK, KaneM
Wi
KOHAeH3aTop.

jeaHOCMEpHE M KONy Hau3MeHHuHe CTpyje;
00jacH MoHAlIAKE KOHIEH3aTOpa Y KoMy
jelHOCMepHE CTpYje My Koy
HaMIMeHI1HE CTpYje;

oapenu (asHu nomepaj usmely HanoHa u
CTpyje 3a efeMeHTe Y KOy Hau3MEeHU He
crpyje:

e MHHILIE W H3pauyHaBa CHare 3a
elleMEHTE ¥ KOJIy HaW3IMeHUvHe CTpyje:
HAMULUE H KOPUCTH MPHIHKOM peluaBatba
3anataka OMOB 3aKoH 32 edeKTHBHE
BPEAHOCTH CTPYj€ W HANoHa;

HAMMLIE H KOPUCTH NMPUITHKOM peliaBarba
3anataka OMOB 3aKOH 33 KOMIJIEKCHE
BPEIHOCTH CTPYje U HanoHa.

Chare y Koy Hau3mMeHu4He cTpyje (nojam
TPEHYTHE, AKTHBHE, PEAKTHBHE W NMPUBHAHE
cHare):

Crara y kony ca otnopHukom. CHara y
Kony ca kanemom. Cuara y kony ca
KOHEH3aTOpOM.

ITpunukom oBpajie oBe TEMe ypaJuTH BETHKH
6poj 3anaraka.

Tokom Tpajaiba TeMe peau3oBaTH HajMatbe
jenau TECT 3HaAHA.




HCXOJH OBABE3HHU U NNPENOPYYEHU
TEMA HHJBEBHA Hlo s mpRIETR N wewflhe iy ey CAIPKAJH 110 TEMAMA HAYHH OCTBAPUBAHIA ITPOI'PAMA
Pe,[lHZl BE3a OTNOPHHKA, KaleMa o
Bese « Hspauynasamwe HaupTa BpeMeHCKe W azopcke aujarpame koHaeH3atopa. [Tojam umnenance. Tpoyrao | [penopyke 3a peaansaunjy teme Bese
elieMeHaTa y HMTICOaHCE HarnoHa H Cpr_jB KO peiHHMX BC3a, umnenance. OMOB 3aKOH Y KOMIUICKCHOM EIeEMEHATA ¥ KOJY HAWIMEHHUMHE CTEViE
Koy PEHUX, nehMHHUIIE W H3paYyHARA UMTIEAHCY obnuky 3a penHy RLC Be3sy. Penna
HAH3MEHHYHe napaneaHux u PEeIHHX Be3a, HeH MOIYO H (asHu yrao: pe3oHaHca; Koz pennnx Besa efemMeHaTa HaupTaTi npeo
crpyje KOMOHHOBAHHX Hanuie OMOB 3aK0H 3a epeKTHBHE H Penna se3a otnopunka U kajiema: BpEMEHCKe, a 3aTHM (asopcke aujarpame.

BE3a enemMeHarTa

« Hspauynapame
CTpyja, HAToHAa U
cHara Koj
pENHuX,
napaienHux u
KOMOMHOBaHMX
BE3a efeMeHata.

KOMIUIEKHE BPEIHOCTH HAroHa W cTpyja;
M3payyHa HaroHe 0 CTPYjy KOJ pe/lHe Bese
ejlemMeHara;

nedHHMIIE W M3padyyHaBa (GakTop cHare:;
Ne(uHULIE PEAHY PE3OHAHCY U PE30HAHTHY
(hpeKBEHL]Y, H3pauyHaBa Pe3OHAHTHY
(pexBenunjy;

I.‘lef])HH]lI.IJE M H3pavuyHaBa cHare xkoa
Pe/HUX Be3a;

aehuHHIIE afMHTAHCY M 06jaCHH KaKO ce
OHa u3pavyHa |3 HMNEeIaHCce;

HALpTa BpeMeHCKe H a3opeke aujarpame
HAMOHA M CTPYja KO napajenHHX Be3a;
M3pauyHa HATMIOH M CTPYje Ko napajnenHe
BE3€ e/leMeHaTa;

HEd}HH}'II.UE M H3pa4vyHa cHare Kol
napaneinHux Besa:

ojacHu 3Ha4aj ¥ HAYMH nonpaske (akTopa
CHare.

Komnnekcna umnenauca. Tpoyrao
HMIIeaHce;

PeniHa Be3a OTHIOPHUKA M KOHEH3aTOPA.
KomnnekcHa umnenatca. Tpoyrao
MMIIEaHCe;

HuckodpekBeHUHjCKH 1
BHCOKO(PEKBEHLIMjCKH QunTap — peita
Be3a ;

CHare KoJ1 pelHe Be3e OTIOpHHKA, Kanema
1 koHaen3atopa. Tpoyrao cuare. ®aktop
cHare;

CHare Ko peiHe Be3e OTIOpHHKaK
Kanema:

CHare KoJ peHe Be3e OTMOPHHKA H
KOHIEH3aTOpa;

[lapanenna Besza npujemuuca. [lojam
aIMHUTaHCE;

[Napanesnna Be3a OTHOPHHKA, Kanema 0
KoHIeH3aTopa. Tpoyrao anMHTaHCH;
IlapanenHa Be3a OTHOPHHKA 0 Kajlema;
[Napanesnna Be3a OTNOPHUKA H
KOHJEH3aTopa;

CHare Ko mapaiesiHe Be3e OTMOPHHKA,
Kanema M KoHaensaropa. Tpoyrao chare;
CHare Ko/ napaienHe Bese OTMOPHUKA H
Kanema;

CHare KoI mapanejiHe Be3e OTMOPHHKA H
KOHZ€H3aTopa;

[Napanenna pezonanca. [Tonpaska axtopa
cHare.

dazopcke AWjarpaMe LUPTATH TAKo 1a je pasop
cTpyje Ha (hasHoj ocu. Mmnenance naty y
anconyTHOM W KOMITIEKCHOM OBIIHKY.
Pewasatu Behu 6poj 2anaraka.

OMoB 3aK0H 1aTH 3a e()EKTHBHE H
KOMIIIEKCHE BPEIHOCTH CTPYje H HaMoHa.

Koz napanentux Besa enemenata aeduuucaTi
cHare 1 nonpaeak (JakTopa cHare.

3a obpasosHe npoduie eNeKTPOHCKOr cMepa
npenopyvyje ce odpana dunrapa.

[Mpunukom obpaie oBe TeMe YpaauTH BEIHKH
Opoj 3anaraka.

TokoM Tpajarba TeMe peaM3oBaTH jefaH TecT
3Haba, a Npe Kpaj NpBor MonyroanwTa
YPaIHTH H MHCMEHH 3ajaTak.




HCXOIH OBABE3HHU U NNPENOPYYEHU
TEMA IIbEBH [To sappuieTky Teme yuennk he Grum y craiby aa: CAJIPKAJH 110 TEMAMA i TME GCED A HUDA A SEORT AT
Cnowena » Peuapame pelara KOMOWHOBAHY BE3y elleMeHaTa; KomGnHoBaHe Be3e eneMenara; Mpenopyxe 3a peaansauniv teme Crosena
Koaa CIIOKEHHUX KOJ1a peluaBa Bese ejieMeHeTa TpaHcpopManjom Tpancopmanuja Besa u3 Tpoyria y KoJia:

Hau3IMEHHYHE
CTpYje MPHMEHOM
pasanuHuTHX
MeToaa

W3 TpOyraa y 3Be3ly H 00pHYTO;

pelaBa ClIoKeHO KOJIO €a /IBE HE3aBHCHE
kouType npumerom [Ipsor u Hpyror
Kupxodosor 3akoHa;

Pewaga cioskeHo KOMO NPUMEHOM
TereHeHoBE TEOPEME.

3BE3TY;
Tpancdopmaunja Besa u3 3Be3/e y
TpOyTao;

ITojam croxkeHor Kosa;

Pelapatbe CIIOKEHHX KOJAIHPERTHOM
npumenom [psor u Ipyror Kupxodosor
3aKoHa,

Pewagaibe clokennux Kona IMPHMEHOM
TeseHeHoBE TECOpEME.

KomOuHoBaHy Be3y enemeHaTa 00pajuTH Ha
npuMepuMa, Kao U TpaHcdopmauje 3pe3na —
TPOYrao.

Jeduuncary c0KEHO KOJIO H HABECTH
HAYMHE 38 pelaBame CIOKEHUX Kona,
3AAPIKATH €€ HA KOJY €A JIBE HE3aBHCHE
KOHTYPE.

VY eNeKTpHYHHM KOJIMMA Ca BULLIE KOHTYpA.
camo NUCaTH cucTeM jeaHaunHa (Oes
peLlaBaa).

3a obpa3oBHe npodune eNeKTPOHCKOTr cMepa
npenopyuyje ce obpana u mMeroae
Cymneprosuuuje.

Toxom Tpajatba TeMe peajH30BaTH HajMatbe
je/aH TecT 3Hama.




HCXO0IH OBABE3HHU U INPENIOPYYEHH
TEMA LHH/LEBH o Seapaeiriens weH“"’Elhe Sy CAJIPKAJU 1O TEMAMA HAYHH OCTBAPHBAIbA ITPOTPAMA
CnperuyTra « YnosHaeame 00jacH HHIYKTHBHY CTIPETY Kasliema H MHIyKTHBHO CNIPETHYTH KaNeMOBH; INpenopyke 3a peaansaunjy teme
" YUEHHKa ca HbEHY NPHMEHY, H3pauyHa KOeQHLM]eHT Kosia ca MHAYKTHBHO COPETHY THM Cnpernyra i ocunIaTOpHAa Koaa
ocuHJIaTOpHA CHPErHyTHM H HHIAYKTHBHE Cnpere:; KaneMoBHMa;
Koaa OCLIHIATOPHHM oQjacHn NpHHLIMN pafa TpaHcdopmaTopa u Tpancdopmarop 1 ayroTpanchopmarop: O06jacHUTH HHAYKTHBHY CTNIPErY KaJlemMoBa i
KOJIUMA H aytorpancdopmaTopa ¥ IbHXOBY NPHMEHY; Cnobonne ocunnauuje u Tomconos HEHY NPHMEHY, Kpo3 npumepe o0jacHUTH
HBHX0BOM ofjachu coboHe ocuHIalHje i u3Bee obpazatl. MaeanHo 1 peaiHo OCUMIATOPHO | M3pauyHaBatke KoeyHIMjeHTa HHAYKTHBHE
MPUMEHOM TomcoHoB 0GpasatL; KONo; cnpere.
npenosHa pasauky usmehy uaeanHor u PenHo ocuunatoTHo Kono. daktop O6paanTn TpancdopmaTop u
peaHOr OCLHIATOPHOT KoJ1a: 100poTe W NPOMYCHM OMNCer OCLUMAATOPHOT | ayToTpaHcdOpMaTop ca CTAHOBMILTA MPUMEHE
o0jacHu NPHHUKN paja peanor KOJI; n onpeljuBama oanoca Tpancopmaunje
OCLIMIATOPHOT KONa W U3padyHa Ilapanenno ocunnatopHo kono. [NponycHu | 3a penHo M napanenHo OCLHIATOPHO KO0
PE30HAHTHY YHECTAHOCT H NMPOIYCHH Oncer OCUHIaTOPHOT KOJa:l BexbaTu H3padyHaBah€ pe30HAHTHE
Oncers; CnperHy‘ra OCHMIATOPHA KOJ1d — BPCTE YuecTaHoCTH, ozlpelj HBAE MPOMyCHOT oncera
00jacHK NPHHUMI paja napaieaHor cripera. u pakropa aobpore.
OCUHIIATOPHOTr KOJia ¥ W3pa'iyHa CnperHyTa OCLHIIATOPHA Koga OﬁpﬂﬂHTH caMo
PE3OHAHTHY YYECTAHOCT H MPOMYCHH HHOPMATHBHO.
orcer;
Habpoju BpcTe crpera v Npeno3Ha wHX0Be
OCHOBHC KapakKTCpPHCTHKE.
Tpodazuu « YnosHaeame HaBeJe OCHOBHE KapakTepHCTHKE OCHOBHH NMOjMOBH 0 TPOPA3HIM IIpenopyke 3a peaansauujy reme
cHueTeMu YUEHHKa ca TpodasHor cHeTeMa 1 08jacHH HAYMH cucremuma, CumeTpuunm TpodazHu Tpoda3zuu cucremu
TpodazHum nobujara tpoaste enexTpoMoTOpHE cHeTeMm;
CHCTEMHMMA, cHne; Besa HamoTaja reHeparopa y 3Be3ny H HarnacuTs 3a1mo je noroaHuje BesHpame
BpCTaMa ofjacHn Be3MBae HAMOTAja reHepaTopa y TPOYTao; HaROja ¥ 3BE3/1Y 33 HHCKOHATOHCKY MPEKY:
MPUMEHOM OBUX 3BE3/Y U TPOYrao; Besa npujemHmKa y 3831y ¥ TpOyrao: OB6pPTHO MarHeTHO NoJbe NpHKasati nomohy
cucTema 00jacHH Be3HBaIbe NPHjEMHHKA Y 3BE3AY ¥ Hecumerpuuan TpoasHu cucTem; (ha3opcKux aujarpama.

TPOYrao;

VIOPEIH CHMETPHYAH H HECHMETPHYAH
TpodhazHu cuctem

nepuHHLLE cHAry TPoda3HOr cHeTeMa
ofjacHu npumMeHy o0PTHON MarHeTHOT
noJba.

Chara Tpo(hasHor cHcTema;

OOpTHO MarHeTHO 10JbE;

ITpumeHa oOpTHOT MarHeTHOT MOJba
(CHMHXPOHH H ACHHXPOHH MOTOPH).

4. KOPEJIALUHUJA CA IPYTUM NPEAMETHUMA, OJJHOCHO MOAYJIUMA
e Maremaruka. ®usuka, [lpaktuuna Hacrasa, Enektponuka y eHepretuuu, Mepema e/IeKTPHYHHMX W HEEJIEKTPHUHUX BelnunHa, EnekTpuune Mawnxe




Hasus npeamMera:

oy ona vacoea:

NOTPOLUAYH U U3BOPU EHEPIMJE

74 waca TeopHjcke HacTaBe

Paspen: npsH
— Pa3Bujame dyyHKIHOHANHE MHCMEHOCTH (MPHPOIHO-HAYYHA W TEXHHUKA);
— Mopmupaibe ocHOBE 3a 1a/be 00pasoBae.yrnosHasamwe 1 objaunsasae notpede 3a eHeprujom;
—  Vno3Haeame U pazymesatbe notpede 3a TOMIOTHOM, MEXAHHYKOM H €/IEKTP HMHOM €HEPrujoM,
— Yno3Hapame ca pasnMYHTHM NpeTBapaulMa eHepruje u pasymepate NPUHIMNA paaa v MoryhHOCTH 3a yiuTeny.
—  Yno3HaBawe ca NOjMOM KOT€HepalHje i pa3yMeBathe NPHHLNMA paja KOreHepaTHBHHX NOCTPOjeha M BHXOBHX NMPEIHOCTH ¥ OIHOCY Ha Apyre THMNOBE
Linmesn npeiamera: MoCTpojerba;
—  Cruuatbe 3Haba 0 NPUPOIHUM PECYPCHMA, BHXOBO] OTPAHHYEHOCTH 1 OAPIKHBOM KopHluhery:
—  Pasujame npaBuIHOr 0JIHOCA YUEHHKA NPeMa 3aWTHTH, 00HOBH M YHanpelemwy KUBOTHE CpeluHe;
—  CTHUamke OCHOBHHX ca3Hawa 0 MOTPOLIavHMa M H3BOpHMA eHepruje y fomahiHCTRY H MOryhHOCTH 3a yluTeny;
—  CTHuamke OCHOBHHX 3Hatba O NOTPOLIAYMMA U H3BOPHMA €HEprije y MHAYCTPHjH 1 MOryliHOCTH 32 ywTeay:
— Pa3Bujame paJHUX HABHKA M OJTOBOPHOCTH W CNIOCOGHOCTH 32 NMPHMEHY CTEUEHHX 3HaHa;
TEMA LH/b ITo zaspuerky Ttlfigif{gﬂ?hc OnTn y cramy OEABIIHI M HERIIORY It H HAHMH
aa CAJP/KAJH MO TEMAMA OCTBAPHBAIHA MPOTPAMA
VnozHasarse « 00jacHu nojam eHepruje u HaBejle ITojam eHepruje 1 xpoHonoruja
MoTtpeda 3a YUYEHHKA ca XPOHOJOIIKH Kopuiiheme eHeprije kopuihewa esepruje Kpoz pa3roj Ha noueTky Teme ydeHHKe YIOZHATH ca [H/bEBMA
EHePrujoM H MOjMOM €HEeprije U | «  HaBele 3Ha4aj CHepruje 3a passoj JbYACKE LMBHIM3ALM]E. M HCXOMMa HACTaBE, OJIHOCHO YuEtba, MIAHOM paia
obanun XpOHOJIOTHje JbYICKOT IPYLITEA 3Hauaj eHepruje 3a pa3poj JbYICKOT M HauHHHMa OLCH:HBaba
eHeprije kopuithera « HaBele OCHOBHe M Hajuelhe JpYIITBA.
eHepruje kopuuifieHe oGinke enepruje Obauum enepruje. Ob6anun Hactaee
IMpoiunpuearme « ofjacHu pasnuuuTe OONHKE U HABee ToBujarbe eHeprije U NPUHLMN paia [peamer ce peanusyje kpos cnenche obnmke

3Haka 0 3Hauajy
eHeprije 3a pa3Boj
JbYCKOT IPYIITBO
Ycsajare
OCHOBHMX 3Hakba 0
PA3THIHTHM
obnmuurMa
eHeprije
Ynosnasame ca
OJTHOCOM
NoTPOLIhE
eHepruje u
OPIKHBOT pasBoja
Pa3Bujaise cBecTH
0 OJIrOBOPHOCTH
nojeAnHLa

npuMepe n00Hjara eHEpruje

« o0jacHu HaunHe TpaHcthopmaumje
eHepruje U OCHOBHY OJIOK 1wemy
Tpancopmauuje eHepruje.

e YOUM /1A je NoTpoliay jeHor Bria
eHepruje HCTOBPEMEHO H3BOP APYTror
BHIA eHepruje

e ONHLIE OIHOC NOTPOUILE EHEPTHjE H
O/IPKHBOT Pa3Boja H l0Bele ra y Besy
ca 1HuHoM oaroopHowhy nojeannana

Ha HHBOY ONOK 1wema( npumMepH)
[ToTpouba enepruje v oapKHBH
pasgoj

* VYio3HaBaibe

e Haseze ypehaje sa pancopmanmjy

Vpehaju 3a nobujarbe TonnotHe

HacTaBe:
* Teopujcka Hactaea (74 vaca)

MecTo peajnzauyje Hacrage

« Teopujcka HacTaBa ce peajiMiyje Y YHHOHHIH
nnn onroeapajyhem kabMHeTY 3a eHepreTcke
NpeameTe (CJ’IERTpH‘{HC MaluHHE, TCPMHYKE K
pacxnaane ypehaje, mpese n noctpojema) y
KOjHMa MOoCToje OUNrNeHa CPeacTBa Koja ce
MOTY NPUMEHNTH NpH obpan oarosapajyhux
TeMa.

Ilpenopyke 3a peajiuzauujy nacrase
¢ KOPHCTHTH CBa J0CTYITHA HACTABHA CPEICTBA

o KOPHCTHTH MYJTHMEIHjaIHE NpeseHTaluje

« ynyhuBaTH yueHHKe 1a KOPHCTE HHTEPHET U
CTPYUHY JIMTEPATYpPY

¢ MOACTHUATH YUEHHKE [a CTBOPE HAKIOHOCT Ka




IMperpapaun YUYeHHKa ca pasHux 00JHKa EHepruje y TONIoTHY eHepruje 3a 3arpepame XpaHe,
pasHHuXx obanka KHHEMATHYKHM eHepmjy npocTopa U Boje
eHeprije y BEUMIHAMA H ofjacuu NPHHUAT pajia DJIOKOBCKHX Vpehaju 3a TpatcgopmaLiiy
TONIOTHY 3AKOHHMA cucrema ypehaja (K(?J’J; TOMNOTHHX D T —
eHeprujy MyMIN, IO 3a Hanajambe, 1¢0 3a :
Npey3HMarse eReprifie 011 BOE 13 (objacHHTH KPO3 OMIUTY OJI0K wWeMy
3eMIbe, 160 3a NPEHOC EHEpruje, 1eo cHcTeMa 3a nobujare eHepruje).
3a npenajy eHepruje o (ppeona Ha HHuayKkunoHe pHHIIE H HHAYKLMOHE
BOLY ¥ CHCTEMY rpejatba) nehn.
ofjacHu noaemaarbevenem‘eua'ral ConapHit H3BOPH TONIOTE — CONAPHH
cucTema, ryOuTKe KOjH ce jaBsbajy npu KONEKTOPH M CONApHA COUHBA.
MpeHocy TOIIoTE (HIIp. ColapHK
CHCTEM 3a Tpejame Boze), H [MpuHLMN paja TOMAOTHHX MyMITH
moryvhHocTH 3a noeehame (yksbyuyjyhu gpukunepe n Knnma
eHKaCHOCTH ypehaje).
Vnopehemwe kapakrepucTuka u
NPeAHOCTH U MaHe KoToBa M nehu Ha
IpBa u nener
Ilojam cHare u enepruje ypehaja
INpenoc TonOTHe eHepruje o H3BOpa
J0 MECTa MOTPOLLH:E
I'youuu npu npenocy 1 nosehatse
edpHKacHOCTH NpeHoca
* VnozHaBawe HaBene noTpedy 3a MEXaHHUYKOM Vpehaju 3a TpaHcdopmauujy pasHux
IMpersapaun y4eHHKa ca €HeprujoM: o0NHKa  eHepruje Yy  MeXaHHuKy
pazuux objankKa MeXaHHYKOM ofjachu mpuHUMN pana ypehaja 3a eHEeprujy.
eHeprije y eHeprujoM TpaHcopMalmjy pasHux obaHKa OcHoBHM NPHHLMN pana (ofjacHHTH
MeXaHHUYRY * Cruuame eHeprje Yy MexaHuuKy eHeprujy:. Os0KkoBCKH, 0e3 ynamera y AeTabe).
eHeprujy OCHOBHHX 3Hama 0 objacHn NpHHLUMN paja oBHX ypehaja Boaenuua. INapHa mawmmna. Motop Ha
NpUHLHNY paaa Ha HUBOY DIOKOBCKHX CHCTEMA, Ha()THe nepuBare.
DJ0KOBCKHX Hagene no‘rpeﬁy 3a anMEHa MOTOpa KO_iH KOpHCTE pasHe
cucTema €JIEKTPOMOTOPHMA; BpCTC TOpABA.
o0jacHn NpHHLMN paja CHOBHH TPHUHIMI pajga M NpUMeHa
JENHOCMEPHHUX M aCHHXPOHHX eNeKTPOMOTOpa
MOTOpa; Ilpumena pasHux BpcTa penea M
oGjacHu NpUHLLMN paja W NpUMEHY NPUHLKN paja
pernea.
* CrHuamke 3Haba 0 nedurnLe noTpedy 3a eNCKTPUUHOM NoTpeba 3a eneKTPUUHOM EHEPrujoMm.
IMperBapaun npeTBapamy PasHuX eHEePrujoM; Tparcdopmaunja enekTpHuHe

pasHuX o0nnKa
eHepruje y
CIEKTPHYHY
eHeprujy

o0nuKa enepruje y
eNeKTPHYHY
EHEPTHjY

HaBe/lIe Y KOje Ce CBe BHIIMBE eHepruje
MOsKe TpaHC(OPMHCATH ENeKTPUYHA
eHepriuja;

eHepruje y aApyre BpcTe eHepruje.
IpenHocTt y ueHTpanu30BaHoj
NPOH3BOMILH.

Tpancopmanmja enepruje v

o0nacTn 0OHOBJLHBHX H3BOPA EHEPTHjE H
TEXHHLH YOMuTe

*  MOTHBHCATH YUEHHKE Ja CAMOCTAITHO peluaBajy
npodieMe nojeantux daokosa (MHKpocHCTeMa)
W Kpo3 Bese u3Mel)y iuX HanpaBUTH OCHOBY 3a
nojeanHavuHe npeamere koju he obpahusaru y
KacHHjHM roanHaMa

¢ KOHTHHYWpaHO ynyRMBATH YUeHHKe Ha Jby/CKe
notpebe y Oyayliem nosuBy u cBaKOIHEBHOM
KMBOTY KPO3 NPUMEPE U3 Npakce (noTpowuiiu)

OuemnHBa e
BpeaHoBathe OCTBAPEHOCTH MCXOMA BPLIMTH KPO3:

. I'IPBFIEH:e OCTBAPEHOCTH MCXO0da
* TECTOBE 3Hatha

OxBupun Opoj yacosa no TeMama

e Tlotpe6a 3a eneprujom 1 ob6anum eHeprije (6)

e [lpersapauu pazHux obiiMKa eHepruje y
TONNOTHY eHepruje (15)

e [IperBapaun pazunx obnuka eHepruje y
MeXaHHuKy eHeprujy (8)

e [IpeTBapaun pazHux o6nnKa eHepruje y
enekTpHuHy eHeprujy (15)

e KoreneparueHa noctpojersa(s)

e JlomahuucTo Kao notpoway exeprije (15)

e Hunyctpujckn notpowayn enepruje (10)

JlozsosbeHo oacTyname oa nporpama je 20% anu ra
mMopa na onodpu oxroBapajyhu cTpyqHu opram
wkone. Koja cBHX Tema, He yJnasuTu y Jerabe, seh
010KOBCKN 00jaCHUTH MPHHIIAT paja.




oQjackm npuHUKN paja K BpeTe
CIEKTPAHA,

HaBe/e NPHHLIKI NpeHoca
eJIEKTPHYHE €HEPTHje HA Aa/bHHY ca
Manum rybuuamma.

XHApoeneKTpaHama, NPHHIAN paja 1
BpPCTE XHAPOEEKTpaHa.
Tpancopmatinja eneprije y
TEpMOCJIEKTpaHaMa, NpHHUKN paja 1
BPCTE TEPMOE/IeKTpaHa.
Tpaucdopmalja enepruje y
CHCTEMHME Ca COlAPHUM
KOJIEKTOPHMA, NPUHLIAI Pajia 1 BpCTe
cHCTEMa.

Tpaucdopmatiija eHeprije y
COJIAPHUM eNeKTpaHaMa, MPHHLNM
paja u BpCTe CONapHuX eeKTpaHa.
Tpaucdopmatija eHeprije y
XeMHjCKHM U3BOPHMA €IeKTPHUHE
eHepruje, NPUHILMI paja u BpcTe
XEMH]CKHX H3BOPA EJICKTPHYHE
eHeprije.

[peHoc enekTpHUHE eHEPrije on
eJ/IeKTpaHa /10 [0TpoLasa.
EdukacHocT npeHoca

* Viosuasaise n

oljacuu 1a ce y3 pobujae jeanor

Mojam korenepaumje.

KorenepaTusna pasyMmeBame BHJAa eHepruje no6uja u apyra — OcHOBE NPHHLKIA Paja MocTpojerba
nocTpojersa KOIeHEpPaTHBHHX HYCHPOIYKT; Ha BUorac Kao rflaBHOr NpeIcTaBHNKA
NocTpojera HABJIE MPHMEPE KOreHePaTHBHHX KOrEHEPATHBHHUX MOCTPOjetba.
NocTpojerba; MpenxocTr nocTpojetba Ha Guorac y
00jacHH NPHHLIKI PaJa KPO3 OCHOBHY 0JIHOCY Ha JIpyra NocTpojetsa ucTe
BNI0K LWemy: HAMEHe.
HABJlE MPEAHOCTH OBUX MOCTPOjCH:A Y
OJIHOCY Ha NOCTPOjerba Koja
NPON3BO/IE je/IaH BUI eHepruje.
o [IpouipnBare CXBaTH NoTpede 3a eHEPrujoM y Tepmuukn ypehaju y nomahunersy
Homahuucrso 3Haba 0 nomahuueTBy, onaxne nobujamo Ty (kotnoBu, nehu) ca OCHOBHUM
KA0 NoTpoiay NoTpoLIaYMa y eHeprujy u ofjacHu Koju cy KapakTepHCTHKaMa i BesTHY HHAMA.
eHepruje nomahuHeTBy MOTPOLLAY H-H3BOPH EHEPIHjE Y Moryhuoctu 3a ymreay kon

o CTHUAKE 3HAbA O
moryhHocTHMA
yurese y
noMahuHCTBY.

nomahuHeTRY;

pasyme moryhHocTH 3a yiteny
(u3onaumjom objekra) u norpedom 3a
BEHTHIALN]OM O0jeKTa:

HABEIAE TEPMHUKE W
enexTpoTepMuuke ypehaje y
noMahHHCTBY M pazyMe bUXOBE
OCHOBHE KapakTepHCTHKE U
BCITHYHMHE,

00jacHn OCHOBHE NPHHLIKME paja H

TepMudkux ypehaja v nomahuuersy.
Enexrporepmuuku ypehaju y
A0MahHHCTBY ca OCHOBHHM
KapaKTepHCTHKAMA W BETHIHHAMA
(Hanon, (pekseHUM]a, cHAra).
MoryhnocTi 32 ymreay Ko
eNeKTpOTEPMHUKHX Ypehaja y
aomahuHeTBY.

KomOunosanu ypehaju y
A10oMaliHHCTBY ca OCHOBHHM




MOTYNHOCTH yiTee:

pasyme 3Hauaj yiurene v 3aWiTHTe
HKHBOTHE CPeJIHE.

objacun kombunosaue ypehaje y
nomahuHETBY KOjH Cy H3BOPH-
MOTPOLLIAYH PA3IHYHTHX BHIOBA
eHepruje;

Haseme MoryhHocTH 3a ywreay Ko
koMOuHOBaHUX ypehaja.

BeJIMMMHAMAa (HaroH, (hpeKBeHLuja,
cHara).

Moryhinoctn 3a ywrreay ko
koMOuHOBaHuUX ypehaja y
JNOMaRHHCTBY.

Huayerpujexn
NOTpoIIAYH
eHepruje

[pouwmpuBare
3HABA O
HHIYCTPHCKHM
noTpoLIatHMa
CTHuate 3Hawba o
moryfiHocTiuma
yurrene y
HHIYCTPHjH

HaBesle notpede 3a eHeprujom y
HHAYCTPHjU, OfaKie 1o0HjamMo Ty
EHEPrHjy M KOjH CY MOTpOLIatiH-
H3BOPH EHEPrHje ¥ HHIYCTPH|H;
HaBE/IE CIAMYHOCTH H PasIHKe
TEPMHUYKHX, €JAEKTPOTEPMHUUKHUX, H
komOuHoBanux ypehaja y onnocy Ha
ypehaje y nomahuHeTBy:

00jacHH MOTOPHE NOTPOLIAYE KAo
najsehe norpowaye eneprije y
HHIYCTPHjH.

pasyme MoryhiHOCT yluTene peakTHBHE
eHepruje KOMINeH3aTopHMa peakTHRHe
eHeprije;

00jaCHH pazHYHTE PEKUME pana
MOTOpa M HaBele MOryhiHOCTH yiuTene
((ppexBenTHM perynaTopH);

Tepmuukn ypehaju y unayctpujn
(koTnosu, nehu, Gojnepu) ca
OCHOBHMM KapakTepHCTHKaMa
BEHYMHAMA.

MoryhHocTty 3a ymreny kon
TepMUUKUX ypehaju y uHmIycTpHju.
Enextporepmuuxu ypehaju y
HHIYCTPH|H Ca OCHOBHHM
KapakTepucTHKaMa M BeJlMnHama
(nanoH, (hpekBeHIMja, cHara).
MoryhHoeTts 3a ywteny koa
eNeKTpoTepMHUKUX ypehaju y
UHILYCTPH]H.

KomOunosann ypehaju y unaycrpuju
€a OCHOBHHM BeNHYHHAMa (HaroH,
(pekBeHuuja, cHara).
MoryhHoeTn 3a ywreny koa
KOMOHHOBaHUX ypehaju y HHIYCTPH]jH.
HHayCcTPHjCKH NOTOH Kao noBesau
cHcTeM M MOryRiHOCTH YT
KOMOHHOBaKEM pa/la NoTpoLIaYa.

KOPEJALHUJA CA IPYTUM NNPEIMETHMA
— OBHOBBHBN HIBOPH EHEPrHje
— Eneprercka eHKacHOCT W OJPKHBH Pa3BOj

—  JuctpubyTHBHE Mpeke H NocTpajerba
—  EnexrpuuHe MHCTanaumMje M OCBeTIbebe
= l'lpammua HacTaBa




Hasus npeamMera:

logummw i ona uacopa:

CO®TBEPCKHU AJIATU Y EJIEKTOEHEPTETHUH

74 uaca naboparopujekux sexdn

Paspen: Apyru
— PasBujame (yHKIHOHANHE pauyHAPCKe MHCMEHOCTH
—  Cruuare 3Hamwa o kopuwhersy pauyHapa v eIeKTPOTEXHHUN NOCeOHO Y eleKTPOeHePreTHLH
= Ocnocob/baBame yHEHHKa 32 CAMOCTATHH Pajl Ha pavyyHapy y eNIeKTOPOEHEPreTHLH

Lssbenn npeavera: —  Pazpujame cnocoGHOCTH YUEHHKA 38 THMCKH pajl Kpo3 paay pauyHapckoj Mpeskn
—  OcnocobibaBarbe yHeHHKA 3a MPHIIPEMY i IITAMabe TOTOBHX MpojeKaTa
— [loacTHuame TaYHOCTH N YPEAHOCTH MPH H3BPLIABAY PalHHX 3anaTaka
—  Pazsujamse JOrHYKOr M ANCTPAKTHOT MHUIL/BEHA M KPUTHYKOT CTaBa y MHILbEHY

TEMA HHb Io 3aepieTk “1(;:;) m::{mc he 6uTH e LF
P yﬂmyy;a , Y CAJIPIKAJH 110 TEMAMA OCTBAPHBAIbA [IPOIPAMA
* Vnosapame HaBele pauyHapcKy onpemy Koja ce 3nauaj npumMeHe pauyHapa npx Ha nouerky Teme ydeHHKe YNO3HATH Ca [IH/BEBUMA
YeBon YUYeHHKa ca KOPHCTH ¥ EIEKTPOCHEPreTHLN NPOjeKTOBAlLY Y e/IeKTPOTEXHULIH

3HavajeM
npuMeHe
pauyHapa npu
NPOjEKTORAY ¥
t’.‘JICK'I'pOT{?X HH LUK
W BpcTama
nporpama Koju ce
KOpHCTE ¥
CNEKTPOTEXHULLH.
o JleduHucare
norpebue
pauyHapcke
onpeme 3a paj ca

noBeske noTpeGHy onpemy y
(YHKLUHOHATIHY UEAUHY

nokpexe ojiaGpaxe nporpame
pasnuKyje pany MpexH 1 camocTanaH
paz

pasMeHH JIOKYMCHTA KPO3 pauyHapeky
Mpexy

A NpUIIPEMI 32 WTAMITY W Ha
MI0TEpy W/HIH WTaMna4y oguTamna
AOKYMEHT

Bpcre nporpaMa Koju ce KopHcTe y
eNEKTPOTEXHHLM

IMoTpebHa pauyHapcka onpeMa 3a pan
ca nporpamuma

Ilpunpema npojekara 3a wramny
THTIOBH LITAMMAva

MpexHo npojexToBaibe.

H HCXO0AHMAa HACTaBe. OIHOCHO Y4Chba. NJIaHOM pana
W HAYHHHMA OLUCHHBaHa

Obnun HacTaBe

[Ipeamer ce peanunsyje kpo3 cnenche obnuke

HacTaBe:

« JlaGoparopujcke BexOe (2 yaca Heae/bHO X 37
Hedesba = 74 yacoBa roanilmbe)

MecTo peann3auMje nacrape
Hacrasa ce peanisyje y yHHOHHLIH ONPEMIbEHO] €a
pauyHapuma Win y kabuHeTy 3a padyHape

anC."Ia 00e/bEHA HA TDYNE

Onemere ce nenu y ABe rpyrne
[Mpenopyke 3a peanan3aumjy Hacraee
« PauyHapu KojH ce KopHcTe Mopajy OuTH

¢  KOPHMCTHTH CBd JOCTYITHA HACTABHA CPEICTBA

ofabpanum
nporpaMumMa
s Yro3HaBate KOPHCTH nporpam 3a obpany tabesna 3a TMokperame nporpama 3a TabenatHe
IMporpam 3a yHEHHKa ca M3paly npeamepa M rpopayuyHa 1popauyHe, KOMaHIHu nposop, henuje,
TabdenapHy HAYHHHMA KOPHCTH nporpam 3a TabenapHe (opmye,
obpany kopuihera npopa4yHe 3a norpede Vnotpeda anatke autosum, ypehupame
nojaTaka nporpama 3a EIEKTPOTEXHHKE (hopmyna, Tymaueme rpeuwaxa y
TabenapHe Ha OCHOBY 3aJaTka W3paau Tadeiny, (hopmMyIIH, NpoHANAKebe rpetaxa y YMpe)eHH
npopatyHe ybauu onrosapajyhy dopmyny u topmynama,

e [loBe3uBare
HACTABE Ca JIPYTrHM
MpeaMeTuMa Kpos
MpUMEHY nporpamMa

HIBPHIN MPOPAUyH
rpaduuKkK NpuKkaxke canpxaj Tabene n
pesynTare npopauyHa

npunpemu TadesjapHe nojarke 3a

PenaTugsHe, ancoiyTHe W MEIOBHTE
anpece henuja y hopmynu, ynorpeda
roToBHX (DyHKLM]4,

dopmaTHpare panHUX THCTOBA,

e KOPHCTHTH MyJTHMEAHjaIHe Npe3eHTaLmje

« ynyhHBaTH yuUeHHKe Ja KOPUCTE TEXHUUKE
ApOMMce U NpHPYUHHKE

« ynyhHBaTH y4eHHKe 1a KOPHCTEHHTEPHET H




3a TabenapHe
pauyHe

LITAM AHE

pasmeHn tabenapHe nonatke, rpaduke
M JIMjarpaMe ca nporpamMom sa oopaiy
TekcTa

(hopmupame aujarpama,

Pan ca bazama nojaraka,

I[pumena nporpaMa 3a obpaay
Tabesa Y OCHOBAMA eJ1EKTPOTEXHIIKE
HzpauyHaBare KanauMTHBHOCTH
NJI0YACTOr KOHAEH3aTOPa HA OCHOBY
3a4aTHX AMMEH3Hja;

Lipraie KpHBE Myherba W NPaKiberha
KOHIIEH3ATOpa Ha OCHOBY 3ajate
(opmyne:

H3pauynaBatbe penHe. napaienHe u
MEILIOBHTE Be3e OTNopa;
Hapauynasatbe penHe, napaiente u
MEILIOBUTE BE3¢ KOHIEH3aTOpa;
H3pauyHaBatbe HHIYKTUBHOCTH
'iBBDjHHLl{'! Ha OCHOBY 3a/1aTHX
IMMEH3Hja;

H3pauyHaBame 3anpeMuHe, TEXHHE H
LieHe MarHeTHor Kona Tpancdopmaropa
Ha OCHOBY 3aaTHX NoJaTaka
LipTaibe TPUroHOMETPHjCKHX
pyHKUHja;

IlpopauyH akTHBHE, peakTHBHE,
NPUBH/IHE CHare W (hakTopa cHare
H3pauyHaBame PC3OHAHTHEY
YHECTAHOCTH;

IMpopauyH peane, napanenHe 1
MEILIOBHTE B3¢ KOMIUIEKCHE
HMIENaHce;

ITpopauyn 3Be3aa Tpoyrao y
KOMTIIEKCHOM 00MHKY:
Hspauynasatse cHare TpodazHor
CHCTEMA;

Lipratbe TpohazHUX CHHYCHHX HAMOHA
INpumena nporpama 3a o6paay
Tabena y eJeKTPHYHHM
HHCTAJAUHjama:

[Mpopauyn naja HanoHa y MOHO(pa3HOM
1 Tpoha3HOM HHCTANALMOHOM BOITY:
IMpopauyn oTnopa y3eMm/bera
y3eMbUBaYA;

ITpopauyH eNeKTpHYHOT DCBETIbEbA;
Ipumena nporpama 3a o6pany
Tadeqna y Mepewy eJeKTPHYHHX H

HECTCKTPHUYHHX BEJTHUYHHA:

CTPYUHY JINTEPaTYpy

e MOTHMBHCATH YYEHHKE 3a camocTanaH pai

e MOJACTHLATH YUEHUKE Ja pajne y napoBuMa H
MaHM rpynama

OuemnBatbe
BpennoBaie 0CTBAPEHOCTH MCXO1A BPILIHTH KPO3:

« npafiee 0CTBAPEHOCTH UeXoa

e TECTOBE 3Hamba

e penu3oBaHe panose

e H3pAly NpojeKTa Win 1e10Ba NPojeKTa

Oxsupuu 6poj yacosa no Temama

« Veoxn(4)

« [Iporpam 3a rabenapuy obpany nogaraka (30)

« [lporpam 3a uprame eleKTPHUHKUX HHCTAlALM]a
(28)

« [Iporpam 3a uprame pa3sBoAHMX OpMaHa i
ynpasbaukux wema (12)

Hauun ocrBa pHBA A NPOrpamMa (VIVICTBO)

[lpopepy  BElWITHHA  CTCYEHHMX  KpO3
naboparopujcke Bewkbe, y TOKY LIKOJCKE TOIHHE
YPAINTH  YeTHpH nyta,  Kpo3  onbpany
sewOu.[Tpenopyke 3a peanuzaumjy
nacrase:[Ipaheme Hanpenosamwa yueHHKa Ce OJBHja
Ha CBaKOM 4acy, CBaka aKTMBHOCT  je Jao0pa
MPUIMKA 33 TpPOLEHY HanpeioBamka W /1aBambe
noBpaTHe MHpOpPMALIMje, a OLEHHBABE YIEHHKA ce
O/BHja y ckiaxy ca [IpaBHIHUKOM O OLEHHBakY.
Yuennke Tpeba ocrnocobibaBaTi W oXpadpHBaTH 1a
NPOLEHY]Y CONCTBEHH HAMPENAK Y OCTBAPHBAtbY
3anaraka npeaMeTa, Kao W Hanpenak JApyrux
yueHuKa y3 oaropapajyly aprymeHTaumjy.

[lpu npasBibery HACTABHMX [UIAHOBA W nporpama
HEOTMIXOAHO  je  OCTBAPUTH  capajwmy  ca
HacTaBHHUMMA Koju npenajy cnenehe npeamere:
OcHose ENEKTPOTEXHUKE I OcHope
eJlekTpoTexHuke 2,  EnexTtpuune  MHCTanauuje,
Mepeme CNEKTPHYHHUX H HEENIEKTPUYHHX BETHYHHA
H  YHNO3HATH €€ Ca HWHXOBMM NJaHOBHMAa H
nporpamuma.  Ako je  moryhe, BpemeHcKH




TabenapHu npuKas pesyiirata Meperba;
paduuku npuka3s pesyarara Mepera,
HzpauyHaBaibe anconyTHe H pelaTHBHE
rpeLIKe.

M3pauyHaBarbe cpeibe BpeaHOCTH,
H3pauyHaBabe 0ICTYNAKbA O CPelibe
BPELHOCTH

Iporpam 3a
uprame
EJIEKTPHYHHX
HHCTAIAUM]A

Yno3unasatse
YUueHHKa ca
NporpaMnma 3a
NPOjeKTOBAE
CINCKTPHYHHX
MHCTANALM]a H
OCBET/BEH:A
Obyuasare
Y4YCHHKa 3a
nwipany
jenHocTaBHMjuX
npojekata
CACKTPHYHHX
HHCTAIALM]A H
OCBET/LECHA

LPTA JeN0BE TEXHHYUKE IOKYMEHTalHje
H YHOCH oAroeapajyhe nimMeHe y
nocrojehy y CAD anarnma

IMokpene nporpam 3a UpTake
KDpHCTH OCHOBHE KOMaHIe nporpama
YBese uy nporpamy 0TBOpH
FpﬂheBHHCKE OCHOBE

Ha natum ocHosama Halpta
eJEKTPHUYHY HHCTAJIALU]Y

[TpurnpeMu LUPTEXK CACKTPUUHHX
MHCTaNalMja 3a pasMeHy Kpo3
pauyHapeKky Mpeky

INpunpemn upTex 3a WTaMNakbe Ha
IUI0TepY W/WIH WTaMIIasy

Ojramna roTos LPTEX Ha MIOTEPY
H/WaK wraMnagy

lMokperame mnporpama,
cuctemu INporpama,
TNManera anara Draw u Modify, neku on
BKHHjUX anata u3 Draw menuja, Heku
o/ BaHUjuX anarta us Modify menmja,

KOOpAHHATHH

Vnorpeba anatku 3a  nomoh npu
upTamy,
Cnojesn, WITAMIIAKE, 0J10KOBH,

Kpeupamse Onoka, ybaunsaise Gnoka Ha
LpTesk, 13B03 aTpulyTa,
Ipumena [porpama y npojeKToBamy

CNEKTPHYHHX H HC’I‘&J’IBI_II{‘I&:

Hauprary jeaHononHy wemy
eJIeKTPHYHE HHCTANALM]e NBOCOBHOT
crana; Haupratu jeanononny wemy
pa3Boza eNEeKTPHYHE HHCTaNaLHje 3a
objexar [1+4:

Mporpam 3a
upTame
pa3sBOAHHX
OpMaAHA H
YNpaB/bayKHx
wema

Yno3uaBame
YUEHHKA ca
noctojehum
nporpaMHma 3a

Lprame
Pa3sBOIHHX OpMaHa
W ynpaB/baukux
memMa

LpTa Ae710Be TeXHHYKe JOKyMeHTalHje
HA OCHOBY NoJaTaka 3a ypehaje u
CHCTEME!

IMokpexe nporpam LpTatbe pa3BoAHUX
opMaHa W yrpaB/baiKuX miema
Haupra nosnumje enemenara y PO
npema AaToj eJCKTPHUHOj LIEMH

Jla onabepe notpebuy onpemy npema
NATO] eJIEKTPHYHO] WEeMH

Hanpasu cneundukaumjy n uapadyHa
BpenHocT yrpahene onpeme y PO

TMokperaise nporpama 3a UpTatbe
Pa3sBOHUX OpMaHa

Oiabup enemenara 3a PO npema
eIeKTPHYHO] ILeMH

ITpassbetbe crieundukaunje onpeme u
W3paja npeapadyHa

Lipratbe jeIHOCTABHMHUX YNPaBbayKNX
wema

ycknanut  u3Boleme HacTaBHWX jeIMHMLA W3
HaBEJEHUX NpeaMeTa W peaociel u3sohemwa Bexdu
13 cohTBEpPCKUX anara y eneKTpOeHepreTHLIN.
Capanmwa je HEONXo/Ha kako Ou ce OoCTBapHIO
CHHEPreTCKO  YCBajame 3Haba W3 CPOJHMX
npenmera, Ko yuyeHHKa je HEONXOAHO H3rpalUTH
NO3UTHBAH OAHOC npemMa LIJKD.I']CKCI_] HMOBHHH,
0/IHOCHO ONPEMH Tj., PAUYHAPUMA KOj& KOPHCTE.
[TocebHO yvaHHUUMa OOJACHUTH 3HAYA] TEXHUUKE
JIOKYMEHTallHje, HauWHe MpunpeMe, KOHTPone U
UyBamka TEXHHUKE 10KyMeHTaLHje.

[Moje/bHO je 1a HACTABHHMK HA YBOJIHHM
JacoBHMa objacuu YHeHHLHMa 3Hauaj
NpHAP:KABakLa NPaBK/Ia NOHaWaka y JadopaTophju
3a CodyTBepeke anate y elneKTPOEHEPreTHIH, Kao U
J1a TIOMOrHE Y4eHHLIHMA [a CaMyu Haruuly npaBuiia
ToOHAILIaKA. C}’f‘epHCETH YUeHHLIMMa Jda npaBHia
Hanuwy apupMaTUBHOM OOMKY M 1a ako je
HEOINXOAHO, 3aTpame nomoh on HacTaBHHEA
cprhckor je3nka. YcmojeHa MpaBuna ypamMHTH U Kao
obasesyjyha mocraBUTH Ha  BHIHO MECTO Yy
nabopatopuju.

Jlo3BosbeHO oicTYnabe 0L nporpama je 20% anu ra
MoOpa naa D,IlO(-)DH O,ELFOBE_Ipﬂ'}YhH CTPYHHH oOpraH
LIKOJIE.

KOPEJALUHUJA CA IPYTUM NMPEIMETUMA
—OCHOBH ENEKTPOTEXHHKE
— EnexTpuune uHcTanauuje
—Mepetba eNeKTPHYHHX H HEENKTPHYHUX BEHYHHE




Haswus npeamera:
lNomusy gonn:
Paspen:

Lnmbesn npeamera:

MAINHWHCKE HHCTAJIAUMJE CA TEPMOJUMHAMHKOM

74 yaca TeopHjcke HACTABE
Apyru

— Pa3Bujarse CBECTH 0 3HAuajy CHCTEMA — eJleKTpaHa W3 OGHOB/BMBHX H3BOPA €HEPruje 3a pa3Boj eNeKTPOEHEPreTCKOr CHETeMa

CpOuje. 3aTHTH AUBOTHE CPENHHE H HAYMHNMA 3a noBehatbe eHepreTcke eduKacHOCTH.

— Vno3HaBabe yueHHKa ca H3GOPOM H MPOPauyHOM MAIIMHCKHUX elleMeHaTa

— VYno3uaBaie y4eHHKA ca 3aKOHHMA TEPMOJHHAMUKE,
— VnozHaBawe yueHHKa ca €l0BHMMa CHCTEMA 3a rpejatbe, Xnaljere, 3a Npon3BoakY enekTpuyne eneprije n3 OEH
— VcBajambe OCHOBA 3a Jajbe CTHUAE 3HAA H ycaBpLuaBabe Y 001acTH 0OHOB/BLUBHX H3BOPA €HEpruje.

HCX
exoln NPEMOPYYEHHU CAIPKAJU TIO | HAYMH OCTBAPUBAHA
TEMA IHUJbEBHU Mo 3aBpuieTky Teme yueHnk he 6urn y TEMAMA MPOTPAMA
CTamy Ja:
Mawmumnekn e Yno3HaTH yYeHHKE ca | ®  H3BPLIK W300P W NPOpauyH MalMHCKUX YBOa Y MallIMHCKE IEMEHTE.
efeMeHTH MEXaHHIKIM eleMeHara Bpere orntepehersa, Mexarmka cBojcTsa Ha noueTky TeMe yueHHKe
CBOJCTBHMA warepijana. YNO3HATH €4 UH/BEBHMA U
MarepHjana, " Hanoi HCXO0/IMMA HACTABE — Yuetha,
o s
MpeHOCHMM popauyH MallHHCKHX enemenata. Hasojun | o0 o0 HPOIPAMOM i
MexaHH3MHMA, NMPEHOCHH LK. 3aBpT‘aH:CKE BE3e. prrme HAYHHOM OLCH-HBALA.
MalHHCKHM 3aBpTambCcKe Bese. MexaHuuKH NPeHOCHHLLH.
€JIeMEHTHMA KOjH PpUKLHOHH 1apoBH. PemeHH naposu. O06mnu Hacrape:
HHHG- CYPYIETY DY 3ynuactu napos. [TyiKHH naposm. Tlpeamer ce peanusyje kpo3
H TCKHX . o :
CICKTPOSHEPIOTS Bparuna u ocoenne. CriojeBu BpaTHia u c;tenelje OOIIIKE HACTABE
HOCTPOjeHba et Teopujcka HacTaBa
SIEMEHATA, . (2 yaca x 37ceamuua = 74
KanHoBH, uuBHje, oxubedibeHa BpaTHia, yaca)
KoHyCHH, CTe3HH M NPECOBAHN CMIOjeBH.
Korpmajyhu nesxajesu.
Criojuuie. OuewnBabe:
!
Kowmwnte, Bpenuoeatse ocTBapeHnx
HCXOJa BPLUWTH KpO3:
[Tpahese ocTBapeHUX HCX0A.
Tectose 3Hatba.
MecTo peannsanuje:
e  VII03HATH yYeHHKe ca nedUHULIE N0jaM TEPMOIHHAMHKE OCHOBHH TEPMOIHHAMHYKH [TOJMOBH:, Teopujcka HacTaBa ce
Tepmomnuamnka nojmMoM neHHHLIE OCHOBHE 3aKOHE TepMOAHHAMHYKH CUCTEM, peainsyje y yHHOHHLH

TEPMOAHHAMHUKE,
OCHOBHHM 3aKOHMMA

TEPMOIAHHAMHKE
hd JIC(I)HHHU;IG OCHOBHE

Tepmonnnamuuke ocoOune.
TEPMO/IHHAMHYKO CTarbe CHCTEMa,

Bpoj wacosa no Temama




TEPMOJAUHAMHKE,
TEPMOAHHAM MY KHM
npouecumMa

TEPMOAHHAMHYKE CHCTEME

TepMoaHHAMHUYKH NapaMeTPH CTaiba,
Tepmoannamuuke yHKIMje cTame cUCTeMa,
TepMoanHaMHYKa PaBHOTEKA W HYITH 3aKOH
TEPMOJIHHAMHKE.

TepMOAHHAMIYKH MPOLECH: H306apCKH,
H30XOPCKH, H30TEPMCKH, anujadaTcKH.
3aKOHMH TEPMOJAWHAMMKE: HY.ITH, TIPBH,
apyru, Tpehu.

TpeHoc ToMnoTe: KOHAYKLH]A, KOHBEKLIH]a,
Jpavyerne.

Mawnncke .
HHCTAJIANHje

Vno3HatH yueHnke ca
BpcTaMa MallHHCKHX
HHCTanauMja

Pacniosnaje BpcTe MamIMHCKHX
HHCTANalnja u hUXoBo Kopuiihere y
u3paam cucrema koju kopucre OWE un
cHCTeMaca yHanpeleHom eHepreTckom
edukacuowhy

* & 4 & 9

Cueremn oniiTe BeHTHIAL]E;

Cucremu rpejarma;

HenTpannu cucremn xnahema;

CHcTeMn KuMaTusaluje;
KanmaTtisanmja 3a npoctope nocebHUX
HaMeHa

HHeKkoTeMnepaTypHH CHCTEMH Tpejatba 1
BHCOKOTEMMEpaTYpHu cucTemMu xinahersa,
TonnoTHa mymna — NPHHLKAN paja
LllemaTck NpUKa3H KOHBEHLMOHATHIX
koTnoBa, KOHBEHLHOHAIHU KOTIOBH KOjH Kao
NOIOHCKO TOPHBO KOPHCTH TIPUPOIHH Iac
LlemaTcku npHKas pajaa KOHAEH3AUHOHOT
koTna, KOHAEH3aUHOHH KOTJIOBH KOjH Kao
MOTOHCKO FOPUBO KOPHCTH MPHPO/IHH rac
CHCTeMH 3a NPUNPEMy CaHHTapHe Torne
BOJIE MOMONly ConapHUX KolleKTopa
LllemMaTcky nMpHKa3 CHCTEMA 3@ MPHIPEMY
CaHHWTapHe TOMIE BoAe H DaseHcke Bole
nomofy cofapHuX KONeKTopa

LllemaTckH npHKa3s cHcTeMa 3a NpUIpemy
caHuTapHe Tone poae nomohy conapHux
KONEKTOpa

HCcKOpHIUTEHE eHEPrije OTIIALHE TO e
BoJe, XHOPHIHK pacxianHo rpejau ypehaj

MauwmHeku enementy (22)
TepmonuHamuka(22)
Maummuteke uicranaunje(30)

KOPEJIALIHJA CA APYTUM NPEIMETHUMA , OTHOCHO MOJYJIHMA

- ®dusuka

- OOHOBILMBH H3BOPH EHEPTHjE

- llpakTHuna HacTaBa




EJIEKTPUYHE HHCTAJIALIMJE

1. OCTBAPHBAIbE OBPA30BHO-BACITUTHOI PAJA — OBJIULIH U TPAJAILE

PA3PE/]]

HACTABA

Teopujcka HacTaBa

Bexbe

"PaKTH‘i Ha HacTaea

Hacrasa y bmoxy

YKVYITHO

1l

74

111

2. UHWJbEBH MPEJAMETA

- VYno3uaBame CBOjcTABA M KapakTepHcTHKa ypehaja 1 onpeme 3a u3Boherme eNekTPHYHHX HHCTANalM]a;

- Yno3Hasambe eNeKTPHUHHX, MEXAHUUKHX W IPYTHX KAPAKTEPHCTHKA EIEKTPOHHCTANIALMOHOT MaTepHjana 1 npudopa
paamn npasuIHOT H360pa 1 MOHTAXKE eNeMeHaTa 0GHOBJBHBUX H3BOPA eHeprije:

- Cxparame 3Hauaja 3alTHTHUX Mepa Y eNeKTPHMHHM HHCTANALMjaMa;
- Yno3HaBame ca OCHOBaMa MPOjeKTOBabLA IEKTPHIHIX 1 FPOMOGPAHCKHX WHCTANAlMja;

- Yno3Haparme ca OCHOBHHM CTaHlapaumMa H nponucumMa 3a H3BO]‘|3H:€ CNIEKTPHYHHX Hucranauu_ia KOJl cHCTEMa H3 OOHOBIBUBHX H3BOpa BHEPFHJG;

- OcnocobibaBatbe 3a NPABUIIHO O/IPHABALE EIEKTPHYHNUX HHCTANALM]A KAO H NPABHIIHO NOCTYNAE NPH MPOHAIAKEHY
H OTKJIakbakhy HacTanuX KBaposa Y €JIEKTPHUHHM HHCTaJIaL'lHjaMa',

- YnosHasare NOCTYNaka U HAYMHA KOHTPO/IMCAba U BepupHKaLije NPONUCAHNX CBOjCTaBa, KAPAKTCPHCTHKA
H KBaJIMTETA €JICKTPHYHHUX HHCTaJIa.L[H_ja.:

- Vno3HaBame TeXHHUKHX MEpa 3allTHTE NMpH KﬂpHLIJFIEH;y CHEKTPHYHHUX HHCTB.Haquﬂ',

- VYcpajare OCHOBa 3a Jla/be CTHIAIE 3HAKA W YcaBpluaBawbe y 001acTn 00OHOB/LHBHX M3BOPA EHEPrHje.




3. UWJbEBH, UCXOJH, OBABE3HH U NNPEMOPYYEHH CAIAPKAJU U HAYUH OCTBAPHBAIA TNPEAMETHMA

UCXO/IH OBABE3HHU U NMPENMOPYYEHHU
TEMA HHJbEBH Tl S hutieiey e )'qeuu‘ghe T CAJIPIKAJH 110 TEMAMA HAYHH OCTBAPUBAIA IMPOI'PAMA
Ynosnaru * fe(uHULLE NojaM eHprije,
YUEHHKE ca * HaBe/e Iile ce BPIUH MPOH3BOIHbA * 3Hauaj kopuuherba enekTpuyHe Ha nouerky Teme yueHHKe yrno3Hati ca
3HavajeM e/IeKTPHYHE EHEprije, Enepruje. LH/LEBHMA M HCXOIMMA HACTABE — yuetba,
Mpoussoawa n MPON3BOIHbE » ofjacHu rae ce KOPHUCTH eNeKTpHYHA » [Ipou3Bo/IHa eNeKTPHIHE eHeprHje MIAHOM H MPOTPaMOM M HATHHOM OLCH:-HBaH:A.

kopumhemne
eNeKTPHYHE
eHepruje

eNeKTpUYHE
eHepruje 3a
CBAKOQ/THEBHH
#HBOT M pan
KOMMaHHja
CTHLIAKbE
ITPAKTHYHUX
BELITHHA HA
MOBE3HBaAkY
enemeHara
ENeKTPHYHHX
cHcTeMa
Crpnuame
upKa THYHHX
BEIITHHA Y
MOBE3HBakY
OCHOBHHX
eeMeHara
CNCKTPHYHMX
cucrema

.

-

.

.

eHepruja.

HaBene MNPHHUHNE pana: XHIAPOeIeKTpaHe,
TEPMOENEKTPAaHe, HYKJIeapHe eneKkTpaHe,
o0jacHH U pasyMe MpHHLHMNE paja:
COJTapHUX CHCTEMA, BETPO CHCTEMA,
reoTepMalHUX CHCTEMa, €NeKTpaHa Ha
Guomacy,

HaBesie KOjH CY TO Pe3epBHU H3BOPH
Hanajawba (113es1 eNeKTPHUHH ArperaTH,
aKyMyJnaTopckH H3BOPH).

objacHn HaunH TpaHchopmalije H NpeHoc
eNeKTPHYHE eHEpruje,

nedunuwe ypehaje koju ce KopHCTe Y
e/leKTpaHama 3a NPOM3BO/LY EHEPrHje,
MoBe3yje jeIHOCTABRHUje eneMeHTe
EJeKTPHYHHX CHCTEMa
camoaTaaHO BOBE3Yje jeHOCTABHUje
eeMeHTe eJeKTPHYHHUX CHCTEMA Kao LITo
cy (hOTOHANOHCKH NAaHeN, aKyMyJIaTopeka
Datepuja, moTpoLIAYaK rpyna, HBop
PE3EPBHOT Hanajamba

BENIHKE CHare (eNneKTpaHe, XHAPO U TEPMO) H
Maste cHare ( JM3e) - eNeKTPUUHN arperaT,
BETPOreHepaTopH, CoJlapHe eNleKkTpaHe,
reoOTepMallHK €JICKTpaHe, eNeKTpaHe Ha
duomacy u akybdarepuje).

* Tpancgopmauuja, npeHOC W THCTPHOYLIHja
e/IeKTPHYHE eHepruje.

* Enextpuune wHcTanallMje Ko ConapHux
CHCTEMA, BETPO CHCTEMA, FOTepMalIHUX
cHeTeMa, eneKkTpaHa Ha OHomacy

* M3pana rpomoOpaHckix HHCTanauMja Ko
cHcTeMa W3 OOHOBIBHBHX M3BOPA eHEprije
(comapHHX cHcTEMa, BETPO CHCTEMA,
rot CPMBJIHHX CHCTEMA, euempaua Ha
Guomacy)

BEKBE:

I. Jlemoncrpauuja pana GpoToHANOHCKON
cHECTEMA Hamnajarba — MoBe3HBake
C]JOTOHE.I'IOHCKD]' naHesa ¢a aKkyMyJaaTopckoM
darepujom

2. Moge3nBame NOTPOLIAYA HA PE3EPHH
H3BOP Hamnajama.

Obauun_nacrase:

Ilpeamer ce peanusyje kpos cneaehe obnuke
HacTaBe:

Teopujcka Hacrasa (2 vaca x 37 cenmuua = 74
4acosa)

Bewx6u (37 uacosa).

IMoaena o/esbera Ha rpyne:
IMpunukom peanusauuje BexOH onesbeHbe

NOACIHTH Y ABE rpyne.

OuewHBaKE

BpeﬂHoname OCTBAPCHOCTH HCXO0a BPLUHTH
Kpo3:

« npalierwe oCcTRapeHOCTH HCX0a;

® TECTOBE 3HaHA,

¢ YCMEHO H3narame,

+ TECTOBE NPaKTHUYHHX BeLITHHA




HMCXO0/H OBABE3HU 1 MPENOPYYEHH
TEMA UH/BEBH [o sasprierky Teme yuenuk he Bum y craiby ja: CAJIPKAJH 11O TEMAMA HAYUH OCTBAPUBAIA MTPOrPAMA
Vno3uaru ofjacHu U pasyme IITa cy TO eJeKTpHIHe

Bpere u aesoBn
eIeKTpHYHE
HHCTATALje

YUEHHKE 1Ta CY
TO eNEKTPHYHE
HHCTanaluje,
nojena u Koju
je mixoB
3ajartaK y
OKBHMpY CHTeMa
33 NPOM3BO/IHY
eHepruje u3
0OHOBIBHBUX
H3BOpA EHEPTrHje
]
eNeKTpoeHepreT
CKOT CHCTEMA
Cruname
MPaKTHYHHX
BELITHHA Y
HUCITHTHBARY
EleK I'p HYHHX
MHCTANalH]a
Crnuarme
MPAKTHYHUX
BEWITHHA ¥
Mepetsy
OTMOPHOCTH
Y3eMJIbeHba
Cruuame
MPaKTHYHUX
BEIITHHA H3
MCITHTHBA A
eNeKTPHYHUX
MHCTANALM]a

HHCTa_TIaLlPIje., BPCTE CNIEKTPUYHHUX
MHCTanauuja, pyHkumje, yaory u HauuHe
H3pane enekTpPUYHIX HHETanalmja,
00jacHH 1 pazyme enekTpHuHe
MHCTanaLuje Koa CBUX cHcTeMa
00HOB/LMBHX H3BOPA eHEpruje
(BETPO]’CHE}JETDPH, COJIapHE €IEKTpaHe,
reoTepMaliHe eJIieKTpaHe, eNneKkTpaHe Ha
ouomacy),

ne(imuume HAMOHCKE OMncere,

HABE/IE OCHOBHY MOMENY eNeKTPHUHHX
MHCTasNaLuja,

neduune wra je kyhHu npukbyyax,
HABCIC WTa Cy TO pasBOIHE Tabne n
HHX0BA

nojena,

nedHNLIE WITA j& CTPYjHO KOJIO,
00jacHH NOCTYNKE ENEKTPHUHOT
[I0BE3HBAbA €lIeMEHATa CHUCTEMA
0GHOBBLMBHX H3BOPA EHEPTHje,

o0jacHH HaYHH H3rpaibe
rpomobpaHcKe HHCTaNALMje KO
cHcTeMa M3 0OHOB/LUBHX H3BOpa
eHeprije,

KOPHCTH CHELNjaTH30BaHe HHCTPYMEHTE
3a HCIHTHBAKE CICKTPHYUHHUX
HHCTaNalHja

KOPHMCTH CrELHjanH30BaHe MepHe
HHCTPYMEHTE 32 MEPCHE CIICKTPHYHE
OTNOPHOCTH Y3EMJbEH:A

CaMOCTAIHO KOPHCTH H BPILK
HCMHTHBAKA CIICKTPHYHE HHCTa.I'IﬂI.lHJE H
Y3eMJbHBAYA NNPUMEHOM
CIELHjAJIH30BAHOT MEPHOT HHCTPYMEHTA

BpcTe enekTpUHUX WHCTaNAlNja npema
KOpUINEeHOM HaMoHY (BUCOKH, HHCKH,
Manm).

[lopena efeKTpUUHHX HHCTANALM]A.
[Tpuk/byuaK enekTpUYHAX HHCTANALH]a Ha
MPEKY.

Pazgoaxe Tabne u opmaHu.

Bpcre enexTpuuHHX HHCTANALM]A KO
CBHX CHCTEMA OOHOBJBHBHX U3BOPA
eHepruje.

H3pohemwe rpomobpaHcke HHCTamalM]e
KOJ1 cHCTeMa OOHOBJ/BHBHX W3BOPA
eHepruje.

BEXKEBE:

HenuTuBarme eNnekTpuiHe HHCTanaumuje v
objexTMa

loBesusatrbe cTpyjHOI KosIa

Mepetse oTnopa y3emhera

OKBHpHH §pPOj 4AaCOBA M0 TEMaMa:

Iponseoamwa n kopnitherwe enekTputHe
enepruje : 7

Bpcte 1 1en0BH eNeKTPpUIHHUX NHeTanauuja : 8
4yacoea

Crannapi 1 NpONUCH 3a eEKTPHUHE
HHCTanatmje : 6 uacora

EnemMeHTH eneKTpUYHUX HHCTaNaluja @ 20
4acoBa

Pazsonnn ypehaju 3a cHabnerame objexaTa
eHeprujomM w3 oOHOB/LHBHX H3BOpA eHepruje : 5
4yacosa

TexHUUKe Mepe 3alWTHTE Y NIEKTPHUHHM
HHCTANalMjaMa KoJl CHCTEMA 3a MPOH3BOJIHLY
eNEKTPUYHE €HEpruje u3 cucTeMa 3a 00HOBIBUBE
H3BOpE eHepruje

: 10 yacoea

3awuta ypehaja en. vHCTalauMja 01 CNOJBHUX
yTHIIAja M ekcnno3uje : 7 uacora

INasoBH HANOHA Yy ENEKTPHUHHM MHCTANAUM]aMa :
5 vyacosa

ViemsbuBauM KO CUCTEMA 38 NMpOM3BOAHY
eHepruje u3 oOHOB/LHBUX M3BOPa : 6 yacoBa

Mecto peaaunsaumje:
Teopujcka HacTaBa ce peanusyje y yHHOHHLM

(kabHHeTY 3a eNeKTPHYHE HHCTANaLlHje)




UCXO0AH OBABE3HH H NPENOPYYEHH
TEMA UH/BEBH [lo sasprierky Teme yuenu{lhe OHTH Y CTaiby J1a: CAJIPKAJH 11O TEMAMA HAYUH OCTBAPUBAIA MTPOrPAMA

VYno3uaru * BpiLK HaOpajame TeXHHUKHX Nporuca 3a

yueHHuKe ca n3Boljerbe eneKTPUYHIX HHeTaNaLmja, * TexHnuka peryiaTiea, nojam cravaapaa Ipenopyke 3a peanusauujy HacTaBe
Crauaapau u ojpehuBambem * AeuHULIE 3aBplIHE oapeade (CPIIC, JTWH, HUELL).
NponHCH 3a TEXHHHYKHX HALMOHAITHOT AKLIMOHATHOT M1aHa 3a + Tlocrojehin u paxehu nponuck 3a yrpaawy | Tokom peanusaiije cBake TeMe yBeK ce
eJIeKTpHYHe Mepa M ycioBa kopuiheme 00HOBLHBE W3BOPE EHEPIHjE, eNeKTPHYHHX HHCTANALM]A Y 3rpagama H NPHPKABATH UCTOT MPHHLMITA: TEOPETCKH
HHCTAIALNje KOju ce Mopajy * nedunnme ypeady o noacTHI@JHIM MpocTOpHjaMa ca creunGUIHIM 00jacHUTH NojaBy WM 3aKOHHTOCT, MOTBPAUTH je

MPHMEHLHBATH
npH oaabupy
eemMeHarTa 4
ussohjery
€NIEKTPHUHHX
HHCTANaLMja
KO/ CHCTeMa 3a
00HOBIbE
H3BOpE
eHeprije,
HALIHOHATHOT
AKLHOHOT
njana 3a
kopuuifietbe
0OHOBILMRHX
H3BOpA,
Hedunuwe
ypenby o
NOACTHUAJHHM
mepama 3a
MPOH3BOILY
eNeKTpHYHE
eHepruje us
0OHOBILH
H3BOpa

Mepama 3a MPOM3BO/ibY eEKTPHYHE
eHepruje u3 0OHOBJEHBHX H3BOPA H H3
prcokoedukacHe komGHHOBaHE
MPOH3BO/H:E ENEKTPUUHE H TOTUIOTHE
eHepruje,

VCI0BHMA, CUCTEMA 3@ MPOM3BILLY
eHepruje U3 ODHOBHBHX H30pa EHepruje.

- HBLLI{GHE]J[HOF AKILTHOHOT IJlaHa 3a
kopuuifiete 00HOBILHBUX H3BOPA
eHepruje

* ¥Ypendy o noacTHLajHUM Mepama 3a
IIPOH3BOLILY EJIEKTPHYHE EHEPrHje 13
OOHOB/LHBHX H3BOPA

pauyHcku (Tamo rae je To moryhe) a onna
H3BPLIHTH 1EMOHCTPALIM]Y WK Mepera y
naboparopuju.

V TOKY LIKONCKE FOAMHE pPeallH3oBaTH HajMatbe
TPH TECTa 3Haa.

INpeamerHy HACTABHUK MOKE H3MEHHTH 10 10%,
a y3 carnacuoct Crpyunor seha 10 20%
TNpenopy4eHor caapikaja.




UCXO0IH OBABE3HH H NPENOPYYEHH
TEMA U‘“JBEB“ [lo sasprierky Teme yuenuflhe OHTH Y CTaiby J1a: CAJIPKAJH 11O TEMAMA HAYHMH OCTBAPHBAA ITPOTPAMA
Vno3uaru * HaBejle MarepHjaie Koje ce KopucTe 3a
Enementn yHeHHKe ca n3pasy » Marepujanu 3a u3paay NPOBOJHUKA H Mpenopyke 3a peajin3auujy reme
eJ1eKTPHYHHX npasHIaHUM NPOBOJIHKEKA W Kadnosa, KabJIOBa KOje Ce KOPHCTE KO CHCTeMa 32 Iponisoaa u kKopuuiheme eJieKTpHYHE
HHCTAIALUHja u3bopom * HaBe/e BpcTe NMPOBOAHHKA U KabnoBa, NPOM3BO/LY €Hepritje n3 00HOBLHBE eHepruje
CJIEKTPOMHCTANA * 3Ha NpaswIHO 1a ojabepe BpCTy H3BOpE EHEPTH]e
LIHOHOT NpoBOAHNKA U Kabnosa, + Martepujanu 3a HHCTANALHOHE BOJOBE Ha noueTky NoHOBUTH 3HAaUaj eHeprije 3a
Marepujana za * HaBe[e BPCTE Mpeceka MPoBOAHMKA H * Bpcre npoBoaHuka 1 kabaosa 1 HUXOBA cBakonHeBHM uBoT. Hasectu roe ce Bpuwn
CHIYPaH H kab10Ba Koje ce KOpHCTe KO CHCTEMA 3a npUMeHa NpPON3BO/ILA eNeKTPHYHe eHepruje. HaBecTu
noy3jau paja MPOH3BO/IHLY EHEPTHje 13 0DHOB/LHBHX * Tlpukibyunu npudop KOjH CY TO HeOOHOBILUBH M3BOPH eHEpritje n
CNCKTPHYHUX H3BOpaA EHEpruje, » Cknonke (npekugadKe elreMeHTe) HHXOB YTHLA] HA 3AIUTHTY KUBOTHE CPEIHHE.
MHCTanaUuja + nabpaja kaGnoscku npubop 3a * Ocurypauu — nojena HagecTu koju cy To 0OHOB/BUBH H3BOPH EHEPrHje
KO cHCTeMa 3a MHCTaNalHoHE * Enextpnuna Gpojuna (1BocMepHa Opouna) | W HBHXOBY MPEIHOCT Y OIHOCY HAa HEODORILHBE.
NPOH3BOIHbY eHepreTcke kablose, 5 HaBecTu npuHUMA pajia CBUX H3BOPA EHEpryje.
eHeprujy us « nabpaja matepujane 3a MHCTAJALMOHE BEKBE: TTpunukoM peanusaumje oBe TeMe KOPUTHTH
OOHOBJBHBHX BOLOBE BHIEO 3aMMCE [J1€ C& BH/IM NPUHLMN paja CBUX
H3BOpa. (3a 3aIUTUTY MPOBOIHMKA U Kabnoga), |. Tloee3nBarbe 0OPTHUX M MpernOHMUX CHCTEMA KOje Ce MOMUELY Y OKBHPY OBE TEME.
Cruuarme * HaBeje Nojeny NpHKbYqHUX ypehaja y CKJIOTNKH MPeMa JIaToj meMH
MPaKTHYHHAX eNKTPUIHO] HHCTANALHH, Ipenopvke 3a peajnsaunjy reme Bpere n
BEIITHHA Y paly * Hapelle 3a/aTaKk CKJIOMNKE — 2. Tllose3nBare HHCTANALIHOHUX AeJ0BH eJeKTPHYHE HHCTAJALNje
ca 00pTHHUM, HpeKkuaayKor CKJIOMNKK W ApYyTe onpeme
MPernoHHM, eNeMEHTA Y EJIKTPHYHO] HHCTATALM]H, 3. Tlor3uBame KOTAKTOpa M TacTepa Ha nouerky peansaliije oBe HacTapHe TeMe
HHCTANAUHOHHM * HaBEAC 3a/aTaK CKIOMHHKA HariacuTH npasuia uspane (nocTasbame
CKIOnKama, (KOHTAKTOpa) 3a Ja/bHMHCKO yneBbaie | 4. TloBesupare ABOCMepHOT Gpojuna efleMeHaTa eneKkTpuYHe HHCTanawmje)
Opojuinma anapara u ypehaja, 5. Mepeme 0THOPHOCTH H30MalHje eJIeKTPHY HE HHCTAauuMje 3a Dezdenan Oopasak
eNeKTPHYHE * HABEIHE YJIOIY IBOCMEPHOI Opojuia NpoBOJHMKA U KadloBa Ibyau y OBJEKTY, CHIYPHO W I0Y31aHO
eHprije, kon OME, kopuithewe npujemunka. Harnactu ynorpeby
MHCTPYMEHTHMA * HaBele MOACNY M YIOry MaTepHjana y cknanay ca TeXHHUKHM
3a Mepetbe MHCTANALHOHUX nponucHMa H ctanaapauma. Hasectn nogeny
OTIOPHOCTH ocHrypaua, eNEKTPUYHHX MHCTANaUMja, Bpete kyhHor
u3onaumje + CamocTalHO NOBE3yje eneMeHTe NPHK/BYYKA, HAUUHH 3ALTHTE O yapa rpoma.

.

ENMEKTPHYHIX HHCTANALM]a 1 OTIpeMy,
enekTpuuHa 6pojuia,

MepH OTHOPHOCT H30JalHje
onaroeapajyhum HHCTPYMEHTOM

]'Ip;mnmm peanmaunje OBE TEME KOPHCTHTH
BHJIECO 3aNHCe e ce BHAH NpaswjiaH Ha4uH
H3pane enekTpuiHe HHCTa.I'IﬂLlHJE




UCXOIH OBABE3HH H NPENOPYYEHH
TEMA H'HJBEBH [lo sasprierky Teme )'Httllﬂilﬁﬂ OHTH Y CTaiby J1a: CAJIPKAJH 11O TEMAMA HAYHUH OCTBAPHBAIbA TTPOTPAMA
Ynosuaru » nabpaja BpcTe opMapa Koja ce Kopucre » Kyhun npukssyunu opmapn (KI10O)
yueHHKe ca 3a + Metanun opmapuhn. Mpenopyke 3a peajiM3aunjy TeMe craHaapau
Paszsoaun NpasuIaHHM NPUKIbYYAK, + Marepujanu 3a H3pany pa3BoaHHUX 1 NPONICH 32 eNeKTPHYHE HHCTALH|e
ypehaju 3a u3bopom * HaBele BPCTE MaTepHjalia Ol Kora cy ypehaja HanoueTky HarmacuTH 3Hauaj TeXHHYKHX
cHaabeBame Pa3BOHUX w3palienn passoaxn ypehaju, nponuca v cranaapia. Ilocedban Harnacak
objexar a ypehaja 3a ce * HaBeJE OMPEMY Koja ce MocTaBba y CTABHTH HA  FHXOBY NPUMEHY KO/ OOHOB/BUBHX

eHeprujom u3
00HOB/BHBHX
H3IBODA eHepruje

BpCTE
NMPHKJbYHaKa
esleKTpate u3
OHE
Crauame
MPaKTHYHKUX
BELITHHA Y
leMHpamy
PasBOIHHX
opMaHa u
MCHHTUBAY
IHXOBE OMpeMe
W NPHKIBYUaKa
Ha objexTuma

passonHe ypehaje,

BpLIM LEMUpatbe pa3BoAHUX Ypehaja,

. ﬂﬂBe?}ij EJIEMEHTE ENIEKTPHYHE OfpeMe
1 BPIIH WEMHPaLe Pa3BOLHOT OpMaHa
Ha OCHOBY TEXHHYKE ﬂOK)"MeHTﬁLlHjE
npUMetsYje MpoueIype H Nponuce 3a
HCIHTHBAKE HCIPABHOCTH OIIPEME Ha
pa3sBOJIHAM OPMHHMA W MPHKBYYLIUMA
objexara

.

BEXKBE:
1. TloBezuBarbe enemeHara Ha
Pa3BOJHOM OpMaHy
2. Henurupare onpeme Ha pa3BoLHOM
opMaHy
3. HnuTHBame NCNPaBHOCTH
NPHKJbYUaKa Ha objekTHMa

H3BOpa eHepruje.

Tpenopyke 3a peajn3anHiyv TeMe eaeMeHTH
ENEKTPHYHE HHCTAALH]E

Ha,'mBe?.a'mce Ha NpeaxoaHy TeEMY H HABECTH
npasmiaH 01abup MartepHjana 3a uirpajity
eNeKTPHYHE HHCTANALNje Y CKiady ca
TEXHUYKHM NpOoNnHCHUMa H CTaHdapiaumMa.
HagecTH 3Hauaj npaBHIHOT MpopatyHa
NOMpeyHOT TTpeceka MPOBOIHHKA 1 KabloBa 3a
TIOBE3HBAHLE CBHX €]IEMEHATA €JIEKTPHYHE
MHCTaNalKje Kao M caMor NpHKIbyyka o0jekTa Ha
HHCKOHAMOHCKY mMpeky. Harnacuru snauvaj
JNBOCMEPHOT 6p0HJ’[ﬂ KO €neKTpaHa u3
0OHOBJLHBHX H3BOPA CHEPrHje KOjU €Y
NPUKJbYHYEHH HA CNEKTPHYHY MPEKY. .
TTpuiHKOM peanun3alunje oBe TemMe KOPUTHTH
BHICO 3a1MCE 1€ CC BUIM [IPABHIAH HAYHUH
u3paje eneKkTpHuHe MHCTaNallje




UCXOIH OBABE3HH H NPENOPYYEHH
TEMA H'HJBEBH [lo sasprierky Teme )'Httllﬂilﬁﬂ OHTH Y CTaiby J1a: CAJIPKAJH 11O TEMAMA HAYHUH OCTBAPHBAIbA TTPOTPAMA
Ynosuaru » sedmnuiie wira je cTpyjHH (eIeKTpHHHM)
Texuuure mepe yueHHKe ca ynap, + Jlenoeatme eNEKTPHYHE CTPYje HAa HOBEUHjH NMpenopvke 3a peajn3auujy TeMe TexHHUKe
3alTHTE ¥ npasuIanM * HaBele KAKO CTPyja Jenyje Ha YOBEUMjH opraHuzam Mepe 3alITHTe V eIeKTPHYHHM
eNeKTPHYHIM u3bopom oprasusam, * Texuuuke mMepe 3alITHTE OJ1 eNEKTPUIHOT HHCTAJALH|AMA KO/ CHCTEMA 32 NPOHIBOAILY
HHCTAJAUHjaMa TeXHHYKHX * OJIpenn KOju cy nmpecyaHu hakTopu ynapa eJeKTPHYHE eHepruje
KO/ cHCTeMa 323 Mepa 3auTHTe NPHIHKOM CTPYJHOT yaapa, + 3awTHTa O AMPEKTHOT yaapa Ha nouerky n3narama neduncary wra je
NPON3BOIY Ol €/IEKTPHYHOr | * HABE/E KAKO C€ BPILUM 3ALITHTA O HAMOHA | * 3alITHTA O AUPEKTHOT H WHAHPEKTHOT CTPYjHH YAap M KOjH cy ripecyaHH (akTopu
eJEKTPHYHE yaapa noaupa ca noceGHUM HarJIacKoH KO yaapa NPUAHKOM CTpYjHOT yaapa. Harnacutu mepe
eHepruje n3 CTHLAIE eJIKTpaHa n3 0OHOBILHBHX W3BOPA * 3awTHTa o HHAWPEKTHOT Y/apa 3AUITHTE 0J1 HATOHA JI0JIMPa KO/ CHETeMa 3a
cHcTeMa 3a NPaKTHYHKUX eHeprije, * Paspenn 3awiTuTe eNEKTPUYHE onpeMe MPOM3BO/LIbY EHEPrije H3 ODHOB/BMBHX H3BOpA
00HOB/LHBE BEIITHHA Y * HaBele TeXHHYKe Mepe 3allTHTe 01 enepruje.
H3BOpE eHeprije MepekY JIMPEKTHOT M HHIHPEKTHOT 10aHpa BEXKBE:
OTIIOPHOCTH * HaBe/e paszpee 3AWTHTE eNeKTpuuHe [lpenopvke 3a peanuzaunjy Teme
3aLITHTHE onpeme (ypehaja), |. Mepeme 0TnopHOCTH 3alITHTHE V3eM/bHBAYH KO/l CHCTEMA 33 NPOH3BOAILY
onpeme * MEpH OTIOPHOCT 3aTHTHE Onpeme onpeme eHepruje n3 0OHOB/LHBHX H3BOPA
NPHMEHOM CTIEUHjATHUX MEPHUX
HHCTpYMEHATa 1 Onpeme Ha nouerky peanusaiifje OB TEME HATMACTH
3Hauaj y3eMJbHMBAua, MPOpavyH O3eM/bHBAYA Ca
nocedHMM OCBPTO M Ha 3alUTHTH eJIEKTpaHa 3
00HOB/BMBHX H3BOPA EHEPIrHje 011 yaapa rpoma
Ipenopvyke 3a peanuzaunjy sexon:
Vnosuaru * HaBe/e paspeie 3aluTHTE eNeKTPHYHHX » Paspenu sawrure enextpuunnx ypehaja.
Zawrrura yUEHHUKE ca ypehaja, + Mexannuka 3amTuTa enekTpuuHux ypehaja. | » Jenna BemOa ce pauu 1Ba cnojeHa WKoJICKA
ypehaja en. NpaBUIHUM H * HaBesle CTEMNEH MEXaHHYKe 3aLITUTE * [lpoTueexcnnosujcka 3awTHTa yaca v 3a To Bpeme Tpeba 1a ce ypaje cea
HHCTANauuja oa Mnoy31aHuM enekTpuyHnX ypehaja. enekTpudHux ypehaja. Mepetba 1 obpaje pesyaTaTi.
CTO/LHIX panom * aedHHIIE TOMHUKH NpKa3 ekcruiosuje u | * [Mpukibyuak enextpuiannx ypehaja na « Y naboparopuju Tpefa na Gyne 10BOLHO

yTHUAjA |
eKcnio3nje

ENEKTPHUHHX
ypehaja y caum
cpenHHaMa H Yy
TeUKHM
YCNoBHMA

IPAHHLIC EKCIJIO3MBHOCTH,

* HaBeJle 30He OMAacHOCTH HAN3EMHMX
NpoCTOpa  KOjH CY YTPOXKEHH
EKCIJIO3MBHUM CMELIama,

* neUHMIIE HCNPaBaH NPHKbYYaK
enexTpudHUX ypehaja Ha enekTpHUHY
HHCTANALH]Y,

CIICKTPHUHY MPEKY.

pajAHKX MecTa /id 3a jeHUM PajHuM CTOIOM
Oyay 1Ba 10 TPH y4eHuKa.




HCXO/H OBABE3HH U INIPENIOPYYEHH
TEMA IMBEBH To zaspmeTky Teme yuennk he 6umn y cramy na: CAIAPKAJH MO TEMAMA HAHE CCEEATHES A TIEOLL AL
VueHuke * HABele IITA je Naj HaNoHa Iy BOAA Y « H3sohemwe exbu ycarnacuTh ca

IMagoBn HanoHa
¥ eJIeKTPHUYHHM
HHCTANAUMjaMA

YMO3HATH ca
3HauajeM raja
HamnoHa 3a
npaesunal u3dop
Nonpe4Hor
Tpecexa
NPOBO/IHUKA.

-

IHCTPHOYTHBHO] MPEXH,

BPLLH MIPOpaYyH naja HanoHa y

MDHO¢33HDM HHCTananHuoHOM BOLY,
BPLUH NPOpauyH naja HarnoHa y

TpohazHOM HHCTAIALMOHOM BOLLY,
BpLIKM NMPOpPauMH Npeceka npoBOAHMKA,

[lojam nana HanoHa y eneKTPHUHHM
HHCTAIaLHjama.

TMpopavyH nana HaMnoHa y MoHohaszHoM
1 Tpoha3HOM MHCTATALHOHOM BOIY.
Hauunu onpehupama nagora Hanoua y
CIEKTPHYHHM lr‘]HCTaIlaLlHjaMa..

TeOijCKOM HacTagOM Taxko na
oarosapajyhie sexOe clieie 0Max HAKOH
ofpajie TeopHjckor rpaauBa.

VYrkonuko je moryhe, nabopartopujcka
Mepetba MOTBPAWTH PauyHCKHUM MyTeM,
WIH ypaiuTh oarosapajyhy cumynaimjy Ha
pauyHapy.

V cayuajy HemocTaTka noTpedHe onpeme 3a
Heke BeskOe, ypanuTi onroeapajyhy
cuMynauujy.

M3Bewrtaje yHeHHKa O PealM30BAHUM
BebaMa nperneaaTH NPUIMKOM MpoBepe
MpaKTHYHHX BEUITHHA.

HakoH cBakor 1HKIyca BekOH, Kpo3
WHIMBHIYATHN Pajl YUSHHKA, OLEHHTH
HMBO CABIIANAHOCTH CTEHEHNX MPAKTHYHHX
BELUTHHA.




HCXOJH OBABE3HH U INIPENIOPYYEHH
TEMA HHU/LEBH 3 T SRR SR S L CAJIPKAJH 1O TEMAMA HAYHH OCTBAPHUBAILA [TPOI'PAMA
VYuenuxke * HaBelle yleMIbHBaue Koje ce ynotpeGibaBajy | * ViemibHBaun.

YiemsbuBaun
KOJ cHCTeMa 3a
NPOU3BOIILY
eHepruje us
00HOB/LHBHX
u3BOpA

YMO3HATH ca
TNpaBHJIIHHM
HAYHHOM
MOCTaB/barba H
n3Bohea
Y3eMJbeHba
nocTpojera 3a
NPOH3BOLHLY
eHepruje u3
00HOBILHBX
H3BOpA
eHepruje n
objexTa
Cruuame
NPaKTHYHHX
BEWITHHA ¥
HCIHTHBAY
rpoMofpaHcke
MHCTANAUM]e

3a

Y3EMIbCHE MTOCTPOjEHbA 3d MPOU3BO/LHY
eHeprije u3 o0HOBLHBHX HBOPA EHEpTHje,
HaBele MaTepHjaie Koju ce KopHcTe 3a
u3pamy

Y3eMmJbuBa4a;

HABE/IE NPABHIIHO MOBE3HBaLE
y3eMIbHBAYA,

BPILLIN NPOpadyH 0TNOpa y3eMIbeHa
y3eMJbHBaua

neduHNLIE W3jeHAYaBabEe MOTEHLIMjana Y
objexry.

HcenuTiyje HenpaBHOCT rpoModpaHcKe
HHCTANALM]E NPHMEHOM ClIELHjaHH
MEpHHUX MHCTPYMEHATa

NpopavyHaBa OTNOPHOCT Y3eMJbHBAA Ha
OCHOY YNasHHUX (PacroNoxkHBHX) NoaTaka
0 y3emJbHBauy

* Y3emJbHBaUM ONIITE HAMEHE.

» [losesusare y3emibHBaua.

+ TlpopauyH oTnopa y3emiberba
y3eM/bHBaua.

* H3jennauasame norenumjana.

BEWKBE:

1.TlpBepa HcnpaBHOCTH rpoMODpaHcKe
HHCTanauMje

2.1lpopauyH OTMOPHOCTH Y3eMJbeHa
y3eMbHBa4a,

KOPEJALIMJA CA IPYTUM NPEIMETHUMA , OJHOCHO MOAYJIUMA

- OGHOBIBLMBH H3BOPH €HEPTHjE

- [lotpowaun 1 n3BOpH eHepruje

u HpaKTH‘-IHEl HacTaBa




MEPEHA EJIEKTPUYHUX H HEEJIEKTPHYHHUX BEJIMYHHA

1. OCTBAPUBAIE OBPA30BHO-BACIIHTHOI PAJA — OBJIMLM U TPAJAE

HACTABA

PA3PE]] = YKYITHO
Teopujcka HactaBa Bexbe IlpakTiuna HacTasa Hacrasa y Onoky

11 74 37 111

2. HHJbEBH NPEAMETA

—  Cruuame 3Haba NOTPeGHNX 3a 00aB/babe MEpPerha  HCMTHTHBAMA Y eEKTPOTEXHHUKO] CTPYLIH
— Osnajapate BelITHHAMA NPABUIHOT KOpHIDFiea MEPHHUX HCTPyMeHaTa W MPUOOpa HEOTIXOHUX 33 pajl y CTPYLH
— OsnanaBame BELITHHAMA OUHMTABaba PE3Y/ITATA IPH MEPElbY, HLHXOBOM 00panoM. rpaduuKuM NpHKA3HBaEM H MHTEPENpPeTalljoM pesyaTaTa

—  CrHuame OCHOBHHUX 3HAA H3 00/1aCTH Mepeiba eEKTPHYHMX 1 HEHENEKTPHY HUX BETHYMHA 33 CAMOCTAIAH Pajl HA YTPALibN,0IPIKABALY H IEMOHTAKH CHCTEMA O0OHOB/LHBHX
M3BOpa eHeprije

— Pa3BHjare HaBHKa 3a UYBakbe 3IPABIba W MPHAPKABAHE MEPa 3a 3aTHTY



3. HHWJbEBU, HCXO/JH, OBABE3HH W IMTPENTOPYYEHH CAAPKAJU 1 HAYHH OCTBAPUBABA MNPEIMETHMA

HCXO0IH OBABE3HH U NMPENOPYYEHH
TEMA IIMJEEBH [Mo sappieTky Teme yuenuk hie GuTH y cratby ga: CAIPKAJH MO TEMAMA HAYHH OCTBAPHBAILA IIPOrPAMA
Yeon e Vouasake rpeliaka Habpoju OCHOBHE NOjMoBe Y TEOPHJA Ha nouetky yueHHKe yno3HaTH ¢a 1M/bERUMA H
¥ Meperba NPH MEpemy H ENeKTPHYHIM MeperiMa 1 ieduanine HCXOJMMa HacTase / yuera, MIaHoM paja u

aeduHUcame y3poka
3001 KOjUX Cy HacTaie

¢ [lpukasusame
pesynrTara Mepetba

¢ Vno3HaBawe MepHOr
npubopa

¢ VnosHaeame MEPHHX
HHCTpYMEHaTa

® CTHLAE
NPakTHYHHX BEWITHHA
¥ paay ca MepHOM
OMpPEMOM

nojam Mepera

neduHuLe nojam GpU3MIKe BeTHYHHE,
€TasoHa W HABOIM NoaeNy

HaBeje OCHOBHE MEPHE jelMHHLIE Y CH
CHCTEMY i U3BesieHe Koje he KOPHCTUTH
Y MeperHMa

y0uaBa 3HAYA|] Mepetba yorLTe
AeuHULIE N0jaM TAYHOCTH W IPellKe
MpH MEpeby

youaBa Y3POKE HACTaHKa rpelaka
oﬁjammana HaY4HHe npeacraBbatha
NOOHjeHHX pesyTaTa Mepetba
Habpoju MepHy onpemy

pasiiukyje MepHH npudop

NeHHULIE eNeKTPHYHE H3BOPE |
HaBOAH HBLUXOBY noaeny

paznuKyje H3BOpe jenHocMepHe U
HAW3MEHHYHE CTpyje

aHanu3Mpa ctanjaapae v norpedy
BUXOBOT yBOl)eha y MepHY TEXHHKY
pasyme Mepe 3allTHTE KOoje ce
npumebyjy y naboparopujn

KOpHCTH 1ab0paToOpHjCKy 1 MEpHY
onpemy

« Mertponoruja

o Du3MUKe BENHYUHE U jeIHHILE

e Ocnosun CH cucrem

* Eranonn

e MepHu npudop : eNeKTPHYHH
H3BOPH,OTMOPHULIM, TOTEHLIHOMETPH,
PEOCTATH, KaleMOBH, KOHIEH3ATOPH

+« Mepue metone

e [peuike mepersa

« [lpukazuBame pesyiTaTa Mepeba

« [lonena MepHUX HHCPYMEHATa

« MeTposolike KapakTepHCTHKE
HHCTYMEHaTa

= [lponucu v crannapau 3a mephe
HHCTPYMEHTE

BEKBE

1. VYno3HaBamwe y4eHHKA ca
naboparopujom M MEPHOM ONIPEMOM
W MpaBUIMMa NOHalaba y
nabopatopuju

HAYMHHUMa OUCH:HBaALA.

Pea.nma!!uia HacraBe

Teopujcka Hacraga (74 yacosa)
naboparopujcke semxbe (37 uacosa)

Bpoj uacora no temama
(Teopuja + Bexde)

e VYBoay mepema (4+2)
o Meperse enekTpHaHUX BenuyrHa (36+18)
e Mepere HeeleKTPHYHUX BenrunHa (34+17)

MecTo peaansanmje HacTaBe
VYunonnua n nabopartopuja

Ioaena onesber-a Ha rpyne
Quemerse ce IelH Ha rpyne NpHIHKOM

peanusaumje BexOn, y rpynu je 10 15 yuenuxa

QuemwHBate

BpenHoBame 0CTBAPEHOCTH HCX01a BPILIHTH
Kpo3:

« npahetse OCTBAPEHOCTH HCXOMA:

e TECTOBE 3HaMA

¢ YCMEHO M3/arae;

o TECTOBE MPAKTHYHHX BEIUTHHA.




HUCXO0IH OBABE3HH U MPENOPYYEHH
TEMA UN/bEBU Io sapperky Teme yuenk he Ourm y cramy ja: CAJIPKAJH MO TEMAMA HAYHMH OCTBAPUBAIbA IIPOTPAMA
Mepeme ¢ OcnocobbaBare Hagonu noaenty MepHHX MHCTpYMEHATA TEOPHJA Ipenopyke 3a peanusauujy HacTaBe
eJIeKTPHUYHHX yueHHKa 3a kopHihere HaBozi MeTponoiike kapakTepHeTHie
BeJIHYHHA [loaena MepHMX HHCpYMeHaTa IMpenmerHn HacTaBHUK MOwe u3MenuTu 10 10%,

pﬂ.ll'[]l'-lMTHX BpcTa
MHCTpyMeHaTa

¢ OcnocodssaBare
YUYEHHKa 3a Kopuiuhete
PasIHYUTHX METO1a
Mepera

¢ QOcnocobrbasare
VUEHHKA 33 pasiuuuTe
HauMHe obpane u
MPUKa3HBAbA pe3yJiTaTa
Mepersa

¢ Ocnocobibasare
YUEHHKA J1a KOPHCTH
Mepe 3alTHTe NIpH pasy
y naboparopuju

* cTHLAHE
MPAKTHYHUX BEWITHHA Y
MEpEHY OCHOBHHX
eNIeKTPUYHUX BEJIHYHHA

HeTpymMeHaTa

Pasyme nponuce u craHiapie 3a MepHe
HHCTPYMEHTE

O06jacHN KOHCTPYKLM]Y H NPUHLLAT
paja aHaJorHOr HHCTPYMEHTa
Hzpallyua KOHCTAHTY aHanorHor
HHCTPYMEHTA

OBjacHu KOHCTPYKLM]Y H IPHHLLAM
paza uHayKUHOHOT Opojuna

Paznukyje KapakTepucTHKE aHalorHHX
H IHFHTAHHX HHCTPYMEHaTa

OBjacHn NpUHLINN paja AATHTATHOT
HHCTPYMEHTA

[Tpumersyje mepe 3awTure ¥
naboparopiuju

[Moeewe HHCTPYMEHTE MpeMa ,ElaT()_j
LIeMH

HM3mepu HanoH, cTpy]y,0TNOPHOCT,
CHary aHaJlJorHHM HHCTPYMEHTOM
HM3mepu Hanou, cTpyjy,oTnopHocT,
CHAry JAHMHTAJIHHM HHCTPYMEHTOM
[Tonecu ocumnockon 1 U3MepH
jBE}IOCMEpI[H H HAW3MCHHWYHH HANOH H
(pekBeHH)y

OBpanu pesynraTe Mepetba 1 NMpHKame
uxX y oaroeapajyhoj opmu
AHalu3upa pesyiTare Mepetsa
YCTaHOBH rpellike Mepetba

YTBp/H y3pOKE HACTaHKa rpeluaxa
Meperba

KOPUCTH CTaHJAP/IHE MEPHE
HHCTPYMEHTE 338 MEPEHE OCHOBHHX
CJIEKTPHYHHX BEJIHYHHA

e 9 e

=&

MeTposolKe KapakTepHCTHKE
WHCTyMEHaTa

[Tponucy 1 CTaHAApAH 33 MEPHE
HHCTPYMeHaTa

ENeKTPHUHH MEPHH HHCTPYMEHTH
AHA0THH MEPHN HHCTPYMEHTH
KoHcranta HHCTpyMEHTa
AmMnepmetap

Bonrmerap

Ommerap

Barmerap

HunykimoHo Opojuno enenkrpuiHe
eHeprije

KapakrepHcTiike MEpHHX
HHCTPYMEHaTa

JIMruranHu MepHH HHCTPYMEHTH
[MpuHIMN pana AUrHTATHOT
HHCTPYMEHTa

Pan ca auruTanHuM HHCTPYMEHTOM
OcunnocKon : KOHCTPYKUHja,
NPHHLIKI pajia

Meperse HanoHa OCLHIOCKOMOM
Mepetbe YHeCTaHOCTH OCLIMIIOCKONOM

BEKEBE

Mepetse jeTHOCMEPHOT HaMoHa
Mepetse Hau3MEHHYHOT HanoHa
Mepetse enexTputHe cTpyje

Mepemse eeKTPHYHE OTIIOPHOCTH
Mepetbe HanoHa ocLHIOCKONOM
Mepeme yuecTaHOCTH OCHHIOCKOTIOM
Mepemse cHare

Mepetbe enekpuiHe eHepruje

a y3 carnacuoct Ctpyunor seha 1o 20%
npenopyveHor caapskaja.

[penopyke 3a peanusaunjv BemxGn:

« [lpe noyeTka paja y nabopaTopHiH yrosHaTH
YUYEHHKE Ca OMPEMOM H HHCTPYMEHTHMA M
Mepama 3aliTHTe y nadopaTopHju

o Jenua peskOa ce paam [Ba criojeHa WKoICKa
vaca u 3a To Bpeme Tpeba 1a ce ypane cea
Mepetba H obpajie pe3yJ/ITaT.

« VY nabopatopuju Tpeda 1a Oyne 10BO/LHO
pajHUX MECTa 1a 3a JeHHM PagHuM CTONOM
Gymy Ba 10 TPH yUeHHKa.

« HM3Boheme BewOW ycarnacuTH ca TEOPHjCKOM
HacTaBoOM Tako 1a onrosapajyhe sexbe ciene
0/IMax HaKOH o0pajie TeopHjcKor rpajinea.

« Ykonuko je moryhe, naGoparopujcka Mepera
NOTBPANTH PAYYHCKHUM MyTeM, HIH ypaiuTi
onrosapajyhy cHMynatHjy Ha padyHapy.

o Y ciyuajy HeocTaTka noTpedHe onpeme 3a
Heke BewDe, ypanutu oaroeapajyhy
CHMYynaLujy.

o H3BewTaje ydeHuka 0 peaiH3oBaHUM
BexbaMa npernenaTi NPUIMKOM nposepe
MPAKTHMHHX BELUTHHA.

« HakoH ceakor uMKIyca BexOH, Kpo3
HHAWBHYATHU Pajl YHeHHKa, OUEHUTH HUBO
CABIAIAHOCTH CTEUEHHX MPAKTHUYHHX
BELITHHA.

+ MucncTHpaTH Ha NO3HaBaLY W IPUMEHH Mepa
3aiThTe y nabopatopHju




HUCXO0 N OBABE3HHU U MPETNIOPYYEHH
TEMA LIH/bEBH o SE BB TN JHetA R TS Gy Gy CAJPKAJU 11O TEMAMA HAYHH OCTBAPUBAIA ITPOI'PAMA
Mepeme * OcnocofbaBatse e O0jacHH yI0TY MEPHUX MpeTBapaya TEOPUJA

HECJICKTPHYHH
X BeJIHYHHA

yueH#ka 3a kopuihetbe
PasIHUUTHX MEPHHX
cHeTema
HeeJNeKTPHUHHX
BEJIHYHHA

CTHLAE MPAKTHIHUX
BEIITHHA Y MEpetby
OCHOBHUX
HeeNeKTPHIHHX
BETHUHA

HEEJIEKTPHY HUX BEIMUHHA Y
eNIeKTpHUHE

Hagene noaeny MepHuX mpeTBapaya ¢
0031pOM Ha pasiiMuHTE KPHTEPHjyME
(npema BPCTH M3NA3HOT CHIHANA,
npema (pU3MIKO] BEHIHHN KOJY
npeTsapajy)

OGjacHn KOHCTPYKLUH]Y, MPHHUKMN paja
" yoTpedy MEpHUX npereapava
nomepaja

OGjacH! KOHCTPYKUM]Y , NPHHLIHI
paza u ynorpedy MepHHX npeTBapaya
NPHTHCKA

O0jacHn KOHCTPYKLUM]Y , IPHHLIHI
pazna u ynotpedy MepHHX mpeTsapaia
Temnepatype

OBjacHH KOHCTPYKIH]Y, NPHHLHT paja
H ynoTpedy MEpHHX npeTBapada
NpoTOKa

O6jacHl KOHCTPYKUH]Y, NPHHLHT pana
H ynoTpedy MEepHHX npeTpapaua cuie
H Hanpesara

ObjacHn MeTO1Y Mepetha BIaKHOCTH
Ba3IyXa

OGjacun MeToay Meperba Tpaohe u
pH spennocTn poe

KopHeTi painunte MepHe cucTeme
OGjacHH MEPHH CHCTEM 3a MEpEE
WHTEH3HTETa CYHUEBOT 3pavetha
O06jacHH MepHH CHCTEM 3a Mepere
npasua u Op3uHe BeTpa

Hamepn nomepaj

Mamepn Temnepatypy

HM3mepu cumy u Hampesatse

M3mepu npagau u Op3uny BeTpa
M3Mepit HHTEH3IHTET CyHUYeBOr
3pavueka

Hsmepu Op3uHy H npoTok ¢uynia
H3mepn npuTHcak

KOPUCTH CTaHAapiHe MepHe
HHCTPYMEHTE ¥ MEPEHY OCHOBHHUX
HECICKTPHYHUX BEJINY HHA

Noahawn =

Mepuu npeTBapauu:noaena,BpeTe
MepHu npeTeapauu nomepaja
MepHu npeTBapayui NPUTHCKA
MepHu npeTEapayit cuie M Hampe3amba
Mepuu npeTBapauy TeMmneparype
MepHu npeTsapayu npoToka
Mepete BIaKHOCTH

Mepetbe TBpanhe n pH BpennocTH
BOdE

Mepetbe HHTEH3HTETa CYHUEBOT
Ipauetha

Mepete npasia n Op3uHe BeTpa

BEKBE

Mepeme nomepaja

Mepetse npuTHCKa

Mepeme cule U Hanpesarma
Mepeme TemnepaType

Mepetbe OpsuHe u npotoka quynia
Mepeme BIasHOCTH

Mepemse TBpaohe u pH BpeaHocTH
BOJIE

Mepere HHTEH3UTETA CYHYEBOT
3paucba

Meperse npasLia U Op3HHe BeTpa

KOPEJIALIMJA CA IPYTHUM MNMPEJAMETHMA:

—  Maremarnka

—  (Duzuka
— Xewmwuja

—  OCHOBE eJIEKTPOTEXHHKE
—  OGHOBILMEH W3BOPH €HEpIHje




EJIEKTPOHHKA ¥ EHEPTETULH

1. OCTBAPUBAIE OBPA3OBHO-BACITHTHOI PAJA — OBJIMUU U TPAJAE

HACTABA
PA3PE]L YKVYIIHO
Teopujcka HacTaBa Bexbe [IpakTHuHa HacTaBa Hacraga y Gnoky

111 105 35 140

2. UWJbEBH NMPEAMETA

—  CTHIAMbE OCHOBHHX MOjMOBA O €TCKTPOHCKHM ElIeMEHTHMA, BHXOBHM KapakTepHcTHKaMa U MPUMEHH Y eNEKTPOHCKHM KOJIMMa Kao OCHOBH 33 H3y4aBake YCKOCTPYYHHX
fpeamera;

—  CTHUAKBE OCHOBHMX 3Haba n3 dusuke nonynposoaHuka u PN cnoja;

—  CTHLAKE OCHOBHHX 3HaHa 0 YHYTPaLk0) CTPYKTYpH GunonapHux tpaxsuctopa @ET-oea

— K0 ENeKTPOHCKUX KOMIOHEHTH;

—  CTHUIAHhE OCHOBHWX 3HaMa O Nojauasaunma ca GUMonapHIM TPaHIHCTOPHMA H (EeTORNMA |

—  CTHIAKbE OCHOBHHX 3HAha 0 ONTOENEKTPOHCKHM eNeMEHTHMA H FHXOBO] NPUMEHH;

—  CTHUAIbEe OCHOBHHX 3Halba O e/IEMEHTHMA AHATONHHX H IIMIMTANHUX HHTETPHCAHHX KOMNA H I-HXO0BO]) IIPUMEHH;

—  CTHLAKE OCHOBHHX 3Hatba O elIeMeHTHMA eHEPreTCKe eIEKTPOHMKE U HUXOBO] NPUMEHH;

—  CTHLAKE OCHOBHHX 3HaHA O HCTIPABIbAYHMA;

—  CTHLAKE OCHOBHUX 3HAHa O HHBEPTOPUMA;

—  CTHUAKE OCHOBHHX 3Halba O HAM3MEHWYHHUM NpeTBapaunma;

—  CTHIAke OCHOBHHX 3HaHa O jeJTHOCMEPHHUM MpeTBapayHMa;

—  NPaKTHYHA NPUMEHA eEKTPOHCKUX NPETBApaya Y CHCTEMHMA ODHOBILMBHX H3BOPA eHEprije,



3. HHW/bEBH, HCXOAH, OBABE3HH H NNPEMOPYYEHU CAJAPKAJH H HAYUH OCTBAPUBAA NMPEAMETHMA

HCXOH
TEMA LB Ilo 3aBpmeTky Teme ;‘lICHHK he Gurn y MEETIOE YR IT C AL T ELAMH
1O TEMAMA OCTBAPHUBAIbA INPOI'PAMA
cTamy Ja:
CTHLALE OCHOBHHX MOjMOBA objacHn HAYHH T00Hjarba e OnuiTte 0 eNeKTPOHULIN (3HAaYA], KpaTak e Ha noverky Teme yueHuke
¥YBoa 0 eJIEKTPOHCKHM noxynposoainka P u N Tuna NpUKa3s ucTopuje). YHO3HATH €A UH/bCBHMA H
eneMeHTHMA, QusnKe o0jacHu HauuH opmuparsa PN crnoja, [onynposognuuu N- 1 P-tuna. HCXOIMMA HACTABE / ydera,
MOy NPOBOHUKA i PN U HEr0BE KAPAKTEPHCTHKE PN-CTIOj M H-ETOBa CBOJCTBA MIAHOM paja H HaYHHHMA
cnoja kbUXOBUM HaBe/e OCHOBHA CBOJCTBA W (kapaxtepuctika PN-cnoja, npodoj PN OLEHHBAKA,
KapakTepHCTHK-aMa 1 KapaKTePHCTHKE MOMYNPOBOJIHHYKE croja. Peanusauuja nacrape
NpUMEHH Y CIEKTPOHCKHM Auoae e [lonynpoBonHuuke aHoje (OCHOBHA
KOJTHMa o0jacHH HAuHH paaa yecMepauknx u CBOjCTBA, NpHMeHa, KiacH(uKaLuja). Teoprjcka Hactasa (105 uacosa)
cTabMIH3ATOPCKUX 11o1a Yemepauke U CTaGHIH3ATOPCKE AHOJLE. nadoparopujcke BexGe (35 uacora)
aHaW3upa jeIHOCTABHA eNeKTPHYHA S ——
KOJIa ca ycMepauKHM
cTabHIN3ATOPCKHM THOIAMa
* AHanusupa pan W3MEpH CTPYjY KPo3 AHOY W HAMOH BEJKBE MecTo peanusaunje nacrase
MOJYNPOBOHHYKHX Ha MO/H, HALPTA CTPYjHO-HAMOHCKY 1. ¥Bony nabopatopujcke sexode, o Teopujcka HacTasa ce peaiusyje
KOMIOHEHTH CHUMAabLEM KapakTepHCTHKY AHOJE YNO3HABAE €A ONPEMOM, MEPHHM Y YYHOHHLH
HHXOBHX KApaKTePHCTHKA HCITHTA MCTIPABHOCT EIIEKTPOHCKE WHCTPYMEHTHMA, NPABIIa paga 1 Mepe » JlaGopaTopujcke Besde ce
H HCITHT)‘_ie HBHXOBY AHOOE Ha OCHOBY Mepera OTNOPHOCTH JAINTHTHE peaﬂmgyjy ¥ naﬁopa‘]‘gpuju 3a
HCHPABHOCT ¥ INPEKTHO] M NHBEP3HOJ 2. CHuMame KapaKTePUCTHKE H SHEPreTCKy ENEeKTPOHHKY
Nnojiapusaluuiu HCMHTHBAKLE HCIPABHOCTH CIICKTPOHCKC
Juone Ioaena oae/LeiL-a Ha rpyvne
® CTHLAHE OCHOBHHX 3HAH:a 00jacHH OCHOBHM NPUHIKN pajia e [Tpunumnn pajga GunonapHor
Bunoaapun 0 YHYTPALIb0] CTPYKTYPH OGunonapror TpaH3uCcTOpa Tpan3ncTopa. OCHOBHE KOMIIOHEHTE « Tlpunukom peanmsaunje BexGH
TPAH3IHCTOPH H GUIONAPHIX TPAH3HCTOPA, HABEIE O KOJHM yCHOBHMA CTQyja Y TPAH3HCTOPY. OleJbEH:E CE JIEJIH Ha TPH rpyne
TPAH3HUCTOPH ca BT 0nd 1 EEXORIM TPAH3UCTOP paad y rnojayaBavkom . noja(|a|;aq](|,[ e[be};"r TpaH3ucTOopa.
eeKTOM noba peKuMy e KapaxkTepucTHKe TpaH3uCcTOpA. Ouemwnpaise TeopujeKor aena
KapakTepucTkaMa HaBE/Ie OCHOBHE KAPAKTEPHCTHKE e Orpannuckba y paiy TpaHsHcTopa. npeaMera
TPAHTHCIORA e ()3HaKe TPAH3KCTOPA.
TYMauH 03HaKe TPaH3UCTOpa Ha . BpenHoBate 0OCTBAPEHOCTH HCXO1A

OCHOBY KaTalOlIKHX O3HaKa
npoussoljaua

00jacHi Noj, KOjuM YCIoBHMA
BUnoNapHu TPAH3UETOP pain Kao
npeknaas

W3BPLIH HCITUTHBAE TPAH3UCTOPA
ojacHu HauMH paja TpaH3MCTOpa ca
ehekTOM NoJBA

HaBeJle OCHOBHE KapaKTepHCTHKE
FET-a

oGjacHu npuHuun paga MOSFET-a

[IpoGnem xnahewa U TEPMUYKH
npopadyH.

BunonapHu TPaH3MCTOP KAO MpeKuaaYy.
HCIHTHBAE HCIPABHOCTH TPAH3HCTOPA
[puHumn paja Tpan3ucTopa ca edextom
1no/ba Ha NpUMepy TpaHsucropa ca PN
cnojem (JFET).

kapakrepuctuke FET-a

Tpan3ucTopH ca H30JI0BAHAM rejTOM
peanusosaun y MOS-TexHonoruju
(MOSFET).

kapaktepucTuke MOSFET-a.

BPLUMTH KPO3:
* qpalietbe OCTBAPEHOCTH HCX0IA
®  TECTOBE 3HaMba

Ouenupate nabopaTopHjckux
BexkOH

BpenHoBate 0cTBapeHOCTH HCXOAA
BPLINTH KpPO3:

o npalietbe OCTBAPEHOCTH HEXOAA
* u3pewrTaje o ypaheHum




HaBeIE OCHOBHE KapaKTePHCTHKE
MOSFET-a

aHanM3Mpa OCHOBHA €1l. Kona ca
Gunonapuum Tpansuctopuma M FET-
OBMMa

s Ananusupa paj
NONYNPOBOAHHYKHX
KOMIOHEHTH CHIMAatEeM
IHXOBHX KapaKTepHCTHKA

M3MEPH CTPYje 1 HAMOHE Kol
Tpauzucropa (bunonapuor u FET —a)
W HAUPTA KapakTepuCTHKE
TpaH3KcTopa

BEXBE

1. CHumatbe KapakrepHcTHKa DUnonapHor
TpaH3ucTopa
2. Cunmamse kapakrepuctuka FET-a

® CTHUAHKE OCHOBHHX 3HaMA

Hagejle JeHHULH]Y nojauasavykor

Hehunuuuja nojauasaua.

Mojauasaun 0 nojauaBauMMa ca peKuMa paja eleKTPOHCKOr KoJia n [lojayawe HanoHa u cTpyje.
Gunonapuum OCHOBHE NapameTpe Koju ra VnazHa v M3nazHa OTIopHOCT
TPAH3UCTOPHMA U aedunuiy nojauapaya.

(heTOBHMA, OCHOBHHM HANpTa: OCHOBHY TOMONOrH]y e [lojauasau ca GUNOIAPHHM

KapakTepucTHkaMa n rojatasatia ca GunonapHuM TPAH3UCTOPHMA Y CTOjY 3ajeIHHYKHM

AHANH3H KOJIa ¢4 TPAH3HCTOPOM EMHTOPOM H 3ajEIHHYKHM KOJIEKTOPOM.

nojauaBayuMa OApENH PaiHy NpaBy W PAMHY TaIKy PajiHa npasa 1 pajtHa Tauka.
nojauyaBaykor KOia Ha OCHOBY CraGunnsaunja paise Tauxe.
pﬂi:.'l']D.I'IDJKHEHX HozA1akd . l_[u_ja'iaﬂa-m ca TpHH'jHETUpHMH ca
objacHH nocTynke crabunu3atmje eEKTOM oM.
panHe Tauke

. [Tonemapame panHe Tauke.
EPIER 4 OOJRCHM e DAY JlapnuHrTOHOB CMOj TPAaH3MCTOPA
nojauaraya ca TpPaHIMCTOPOM ca :
e)eKTOM 110ba ¥ 0BJaCHU HAUYHH
NofIeIaRarha PajHe Tavke
HaBEIIE CBPKY MpHMEHe
JlapiMHITOHOBOT CTI0ja H OApean
EKBHBAJIEHTHO CTPYjHO Nojauatse
« H3epum mepera u M3MEPH CTPYje N HAMOHE KO BEXBE
aHann3upa pai nojauaBaya y jelHOCMEpPHOM pexkumy | 1. JeaHoCMepHH pesnm pana riojasasaya
l'IDjﬂ'IaBﬂ“KHX KoJa. pana ca 3ﬂjEJIH]|‘IKIv{M EMHUTEPOM
aHanu3upa paj rnojauasava ca 2. IlojayaBay ca 3ajeHUMKUM EMUTEPOM
3ajeHUUKUM EMUTEPOM MePereM K0 TojauaBast Han3MEHHHHUX CHIHANA
HaroHa — onpehHBatbe HANOHCKOT Mojayara
® CTHI@EILE OCHOBHUX 3HABA o0jacHi OCHOBHE NPHHLHIE pasa e dotoanone, GOTOTPAHIUCTOPH H
Oll'l'ﬂeﬂe]ﬂ’l'pﬂH“Ka 4] OnT"eﬂeKTpOHCKHM ONTOBJNIEKTPOHCKHX KOMTIOHEHTH q]OTUOTI'IDpHH LK.

KOMIMOHCHTaMa u [bHXDBO_i
TPHMEHH

HaBeIe OCHOBHE Npasle MPHUMEHE
ONTOCJCKTPOHCKUX KOMINOHCHTH

« Ceernehe nonynpoBoaHHYKE IHOIE.
. EnemeHTH ca ONTHYKOM crpcrom

® H3BPLUH OCHOBHA MEPCHd

U3MEPH HAMOH U CTPY]Y

BEXKBE

nabopartopujckum Bexdama
onbpaHy J1abopaTopHjcKkux
BEKOHM HAKOH 3aBPIIEHOT
UMKIYyCca

OxBHpHH Opoj YaCOBA MO TEMAMa

(teopuja + Bexbe)

Veon

(5+4)

Bunonapru TpansucTopH U
TPAH3UCTOPH ca e(hekToM nosba
(10+2)

Iojauasaun

9+2)

OnroenekTpoHuKa

(4+2)

[1penasnu NpoLecH U OCHOBHA
aKyMynalmoHa Kona

(6+2)

OnepaumoHn nNojadaBayu
(8+2)

EnemenTn aururanne
CIEKTPOHHKE

9+2)

D/A n A/D kousep3uja

4+2)

EnemeHTH eHepreTcke
€/IeKTPOHHKE

(12+4)

Menpasmaun

(14+4)

Husepropu

(8+2)

Haw3MmeHHYHN npeTBapayn
(5+2)

JenHocMepHH npeTBapayH
(5+2)

ObnacTu NpaKTHYHE NPUMEHe
eHeprercke enextponike y OUE
(6+3)

Ipenopvke 3a peajauiauujy
TeopHjcke HACTABE




Ha OTOCTIOjHHIM H
M3BPILM AHAIN3Y paa

(oTocnojHnLe 3a NPoMeHy nodyaHe
cTpyje

HalpTa KOMYTALHOHY
KapakTepHCTHKY (DOTOCTIOjHHLE

I. CHumatbe KapakTepucTHke
(porocnojunue — (optocoupler)

Ipena3uu npouecu u
OCHOBHA AKYMYJIALUHOHA

CTHLAE OCHOBHUX 3Haba
0 NpeJiasHUM [ojaBama Ha
aKyMYJIalHOHHM

o0jacHW nojam npenasHor npoueca
Hapeie OCHOBHE 0colHHe
AKYMYJTALHOHHX eJlieMeHara

o [lpenasuu npouecH U aKyMmyJlauHOHH

CNEMEHTH .
e 3akon KoMyTaluje.

KoJ1a e/IeMEHTHMA W BHX0BO] HaBe/e 3aKoHe KoMyTauuje e [Ilpenasun npouecH y peanom RL u RC

NPHMEHH aHaM3KMpa npenasHe npouece y KOJTY Ha 4HjUM KpajeBuma aenyje
peanom RL u RC kony CTanaH HarnoH.
nﬁjacm{ HAYHH paja nacHBHOI KOJia . [TacusHO KOO 3a HHTErpabehe.
3a MHTErpabeme e [lacuBHO KOO 3a QH(epenHUnpatbe.
oGjacHi NPUHUMA paa NacHBHOT
KO/ 3a IHjepeHInpamke

® WIBPILUY OCHOBHA MEpetha aHaIM3npa paj NacHBHOT KoJia 3a BEXBE

H aHaJIM3Hpa pan Ha :JHd)epeHmeaH;e MEPEHEM VITA3HOT H

NACHBHOM KOy 3a M31a3HOI HanmoHa ABOKaHaIHUM |. IlacuBHO KOO 34 IIHC]JBPEHL[]‘I[JHH:Q H

HHTErpabehe U OCLUHJIOCKOTNIOM HHTETrpa/behe

J:md]epeuuupa}be aHaNM3Kupa pail nacHBHOI KoJia 3a
HHTENPa/LEHE MEPCHEM YIA3HOT H
M3/1a3HOT HAMOHA JABOKAHAIUHIM
OCLHJIOCKOTIOM
oﬁjacun KaKkO BPEMCHCKA KOMITOHEHTA
NacHBHOT KOJa YTHUYE HA TallaCHH
00JIMK M3/1a3HOI HanoHa

® CTHLAHE OCHOBHHUX 3HaAH:A HaBeJ1e OCHOBHE oco0HHe HIAEATHOI 1 . HJJ,EE]J'[HH H peaJiHH OTIEPALLHOHH
Onepaunonn 0 OrnepaLHoHUM peanHor onepaiMoHor nojayasaya u nojauaray - KapakTePUCTHKE.
nojauaBaun nojauaBauiMa 1 HHXOBO] moryliHOCTH NpakTHYHE NPHMEHE e Ueepryjyhu nojauasau.

NPHMEHH

HaBeIg KaKko ce .D.BQJHH[-'II.UC HanmoHCKO
nojavate MHBEpTYjyher n
HeuHpepTyjyher onepaunoHor
nojauasaya

HaBeJle U3pa3s 3a U3Na3HU HANOH
unpeptyjyher n andepenumjantor
nojauasaqa

aHa/In3upa pal OCHOBHHX KOJia ca
ornepauHoHUM TojayaBadem

e Henusepryjyhn nojauasay.

e JenMHMYHK NojayaBavy.

o Husepryjyhin cabupau,

o Jlndepenunjaninu nojauasay

e AuHanusa OCHOBHHX KONa ca
OTEPALMOHNM MojayaBayem.

CTHUALE NMPaKTHUHHX
BELITHHA Y pay
nojayaBaykux KoJa ca
OnepaloHHM
nojayasayuma

M3BPLUN OCHOBHA Mepetba
Ha uHBepTyjyhem n
HeHHBepTYjyhiem komy ca

aHANU3MPa pajl u CHUMH
KapakTepHCTHKY nﬂja‘[aaal[a 3a
pasin4nTe BPEIHOCTH HAMOHCKOT
nojauarba

KOMEHTapHIIIe YTHIIA] HANOHCKOT
nojauarba na edexar sacuhiera
nojauaBa4Kor Kona

BEXBE

1. inseptyjyhu u Heunseptyjyhu
OnepaLmMoHH MojavaBay

CTpyKTYpY aTomMa rpeacTaB/barTi
¥ JEJHO] paBHHM, ali HarlacuTH 1a
JbyCKe UMajy 0diuk onTe. ATome
NOJyNpoBOHHKA Takohe
NpeACTaBUTH ¥ jenHoj pasau. Cea
objaluberba GazupaTy Ha CHITULIjYMY
Kao MONYNPOBOJHUKY, @ TEPMAHH]YM
camo HaroMmeHyTH. MHBep3HY cTpyjy
ko PN cnioja o6paanti yKpaTko 1
HarnoMeHyTH 112 OHa UMa yTHUaja Ha
IHXOB Pajl CaM0 Y HEKMM PETKHM
cnyyajeBnma.

Pajn nojeHHnuN eNekTPOHCKHX
eNeMeHaTa MpBEeHCTREHO
objalrbasaT GHIHUKK.

JlaTy eKBHBANICHTHY LIEMY
TpansucTopa. Kao HajBakHHju y3poK
HecTabWIHOCTH PalHe TauKe HABECTH
pasiuKe y NojeHHIM NpUMepIHMa
ucTe Bpete Tpansueropa. OcHOBHE
nojayasaue ca dUMNOIAPHUM
TpausHeTopuma n eToBUMA
00paANTH HA EKBUBATIEHTHUM
LemMama, H3BeCTH U3pase 3a nojauarbe
HaroHa u CTpyje, ynasHy U H3lasHy
otnopuoct. Koa derosa nocebho
uctahu ofcTynae panHe Tauke 300r
BesTHKe pasnike uimelyy nojennuux
npHMEpaKa HCTe BPCTE,

dotoaunoze, ceetiehe anoe,
thoTocnojuue 06paauTh 1eTambHO, a
0CTaNe ONTOSEKTPOHCKE EJIEMEHTE
HH(pOPMATHBHO.

[Tpunukom obpane HacTaBHE Teme
"Onepaunosn nojauasaun” u
"ENeMeHTH JIUruTaiHe eJeKTporiKe”
Tpeba Harnacuti 1a ce obpaljuBana
KOJNA NPHMEILY]Y ¥V YIIPaBIbauKoM
neny yvpehaja eneprercke
€NEeKTPOHHKE.

Biok wemy onepauuMoHor nojauasava
00pAZNTH OIHCHO, @ PHMEHY Ha
HIeanHOM HHBEPTYjyheM u
HeuHeeptyjyhem nojauasauy. Kono 3a




onepauuoHHM
nojayasavem

EJieMeHTH ANTHTAIHE
eJIeKTPOHHKeE

® CTHUAHC OCHOBHHX 3HaHKa
O AUTUTATHAM
CAEKTPOHCKHUM KOJIHMA H
IbMXOBO] NPHUMEHH

o0jacHn nojam AMruTajIHOr CHIHANA
HaBeJle OCHOBHE JIOTHYKE omnepauyje
00jacHH HauM pajaa OCHOBHUX
JOTHYKHX KOJa ¥ NOoNyHH Tabene
cTama

U3BPLIN KOHBeP3Hjy Aekaanor 6pojay
OuHapHu 1 0OpHyTO

M3BPLIH OCHOBHE apUTMETH'Ke
onepauuje y GHHapHoM GpojMom
CHCTEMY

HaBele OCHOBHE CTABOBE MPeKnavKe
anredpe

HABE/IE OCHOBHE elleMeHTe
MEMOPH]CKHX Kona

HaBe/le CTPYKTYPY M MoryhHocTn
npuMeHe MHKPOKOHTposIepa y
ENEKTPOHCKHM EHEPTeTCKHM
npeTBapavima

. l'[ojaM JAUTHTAJIHOT CHIrHama.

e OcHOBHe Norouke onepatmnje u
eJIeKTPOHCKa KoJia (M, HIIW, HE, HH,
HHAN).

e Jlekaauu u SuHapHn OpojeBHH
cucrem.([Mpersapame Opojepa n3
nekanHor y OuHapHu OpojeBHYU cHCTeM
1 00pHYyTO: KOoMMieMeHT Opoja).

e OcHOBHe apUTMETHYKE Onepaumje y
OuHapHOM OPOjEeBHOM CHCTEMY
(cabupatse, oay3umarse...).

e (CHOBHH CTABOBH MpPEKHIAUKE
anrebpe.

e OcHOBHA M YHHBEp3alHA HHTErpHCaHa
kona(CMOS-kona).

e Mewmopujckn enementr (RS, T,D n JK).

o  MHUKpPOKOHTpONEpPH H
MHKPOMPOLECOPH, OCHOBHA CTPYKTYpa
1 HameHa.

e llpumena mukpokoHTpOepa y
CHCTEMHMA YTIPABIbathad EHEPrecTKUM
CJICKTPOHCKHIM MpeTBapaunmMa.

® CTHUAHKE NMPAKTHYHHX
BELITHHA Y paly ca
QCHOBHHMM JIOTHHUKHM
KOJIHMA

aHa/IM3Kpa pajl OCHOBHHX JIOTHYKHX
KOoJ1a HCHAMakEM H3Ma3HUX JJOTHYKHX
CTaa 3a 3anaTe KoMOnHaumje
VIAa3HUX JIOTHYKHX CTaka

BEXKBE

1. OcHoBHa IOrHYKa KOJIA H Onepatimje.

/A n A/Jl kouBep3uja

® CTHLIAHE OCHOBHHMN 3HaHA
o notpebu A/Jl n JI/A
KOHBEP3Hje,0CHOBHHUM
NPHHLUMHMA KOHBEP3Hje
H NpUMEHH

HABCIC OCHOBHE NapameTpe H
oco0nHe aHAJOrHNX H AIHTNTANHIX
CHrHana

o0jacHH 3HaYaj KOHBEP3Hje aHAJIOrHOT

CHrHana y IMTHTAIHH 1 00pHYTO
00JacHH pail OCHOBHHX
KOHBEPTOPCKHX KOJIa

HaBeae MOryRHOCTH npUMeHe
KOHBEPTOPCKHX KOJIa Y CHCTEMHMA
YNpaB/batha EHEPreTCKHM
EJIEKTPOHCKHM TpeTBapaynma

« [lapameTpn 1 0COOMHE aHATOTHHX H
IMIUTANHUX CHIHATA.

+ Konpep3uja curyana.

. BPEMCHCKO KBAHTOBAHE, aMIUINTY IHO
KBAHTOBAHE, KOJLOBAKE,

e JI/A KoHBepTOp cd IeCTBUHYACTOM
OTNOPHOM MPEKOoM.

e A/]l KOHBEpTOp Ca Y3aCTOMHHM
NpHOAHIKABALEM.

e [lpumvena JI/A u A/]] koHBeTOpa y
CHCTEMHMA YIIPABIbAha EHEPreTCKHM
CNEKTPOHCKHUM NpeTBapaiiuMa.

» CTHLAKE OCHOBHHX
NPaKTHYHUX BEWITHHA Y
pany ca Kojnuma 3a

aHau3Mpa paj, 4eTBOPoOHTHOT
AWUTHTaNHO aHallOrHOT KOHBEPTOPaA Ca
JIECTBHYACTOM OTHOPHOM MPEkOM

BEXEBE

1. D/A koHBepTOp ca JecTBHYacTBOM

cabupame HarnoHa ca HHBEP3HjOM
3Haka M AndepeHuujantm
onepainonH nojauaeat o6pannT
KUpHCTEﬁH KApaKTepHCTHKE HAcalHOr
OMnepaLHoHOT nojavyaBava.

Kon obpane nactasHe Teme
"INpena3Hu NpoLECH H OCHOBHA
aKyMyJialMoHa kona" HaupTaTi 3a
flaTa Kojla KapakTepHCTHYHE
BPEMEHCKE 3aBHCHOCTH W HamucatH
u3pase bHXOBE npomeHe (0e3
u3Boljerba).

V yBOJHOM Jeny Norjaaesba
"ENleMEHTH EHEPreTCKe eIeKTPOHHKE"
JIaTH OCHOBHY MOJIENY KOMIOHEHTH
Ee: nacHBHe, aKTUBHE,NO BPEMEHY
HACTAHKA. 110 YNPaBLHBOCTH, MO
HauMHY aKTHBHpaa, Mo Op3vHH
paja, KOMHOHEHTE Y PasBojy.
Harnacuti ocHoBHe ocoOHHE
HICA/THOT NPEKHAAYa Y3 napaieiHo
nopeherse ca ocobuHama peanHux
Oe3KOHTAKTHHX Npeknaava, npe
nojeuHauHe aHAIN3e KOMITOHEHTH.
V nacraenoj Temu "Menpaesbaun',
"Husepropn”, "Hansmennunn
npersapaun”,"JenHocMepHU
npersapauu’ NpeaHoCT AaTu
(GusmuknM ofjalmebHMa 1
rpauuKoM NpencTabbamby
oarosapajyhux tanacHux odunka.
AKleHaT rope TeopHjcke aHannze
NIaTH W HA MPAKTHYHY NPHMEHY
nojeautux ypehaja. ['ne roa je to
moryhe aHanu3upaTH ca yueHHnma
moryha xapapHjcka cTamba i Kako jJa
HX mpeno3HaTh, ca Moryhum mepama
oTKnaarba. Enemenre ynpapbaukux
W MO0y IHUX KOJIA KOja ce KOPHUCTE 3a
MOTOH W YNpaBJkake NpeTpapaunma
HaBeCTH TEXHHYKH Y3 OCBPT Ha
oaroeapajyhiy TEXHHUKY JHTepaTypy
M KaTajlollke noaarke npouseohaua.
Cpaky HacTaBHYy TEMY O
npeTBapauuMa ,rae je To moryhe ,




KOHBEP3Yjy cHrHana

MEperEM H3/IA3HOT HanoHa
KOHBEpPTOpa 3a cBE KOMOUHaLMje
YAA3HUX CTakmka

OTMOPHOM MPEkKOM

EnemenTH eHeprercke
e/IeKTPOHNKe

© CTHLAILE OCHOBHUX 3Hakba
0 KOMIIOHEHTaMa
EHEPIreTCKe CJIEKTPOHHKE,
HAuUMHY paja,
KapakTepucTHKaMa, 1
HHX0BO] NPUMEHH

HaBE/Ie OCHOBHY NOAETY KOMMOHEHTH
EHEPreTCKe eIeKTPOHNKE

nosHaje cumMd0JIe KOMIOHEHTH,
KapakTepHCTHKE M HAYUH NMPHUMEHE
no3Haje HauHH MOBE3HBALA
KOMIIOHEHTH Y €NeKTPHYHO KOO
WCIHTY]e HCMPABHOCT CHAXKHHUX
NOAYNPOBOJAHHYKHX KOMITOHEHTH
00jacHN HAYMH Paja KOMIOHEHTH
CHEPrETCKE CNEKTPOHHUKE Y KOJTY
jeIHOoCMepHe ¥ HAW3MEHHUHE CTpyje
AHAIM3MPA Pajl jeHOCTABHI]HX
eNEKTPHHHMIX KOJIA Ca KOMITOHEHTama
CHEPrETCKE CNCKTPOHUKE

no3Haje OCHOBHE METOJIE YKIbYUeHa 1
UCKJ/BYYCH:A CHAXKHHUX KOMMOHEHTH
no3Haje OCHOBHA YIIpaB/bavka 1
nobyaHa KoNla CHaHUX KOMMOHEHTH
I]Ui}H&jE OCHOBHA 3alUTHTHA KOJa
KOMTOHEHTH H HhHXOBY CBPXY

ITpenmeT npoyuaBara eHepreTcke
e/IeKTPOHHKE.

[Tpersapaun nojam n knacubukaimnja
OCHOBHA NMoJejna KOMIOHEHTH
CHEPreTCKE ENCKTPOHUKE.

Maeanan npekugay.

CHaxHe n1Hoae,

Cuamun Ounonapun tpansuctop (BIT),
Cuawun MOSFET,
IGBT(6unonapHu TpaH3uCTOp ca
H30I0BaHHM I'ejTOM),
YersopociiojHe aHoie (AHHUCTop).
Hnjak.

Tupucrop (SCR).

Tpujak.

GTO — TnpHCTOp €A HCK/BYUHBAKEM Ha
rejTy.

MeTone yk/bydnBama THPHCTOPa H
TpHjaka.

(CHORHE eNeKTPHHHE IeMe 3a
YE/BYUHBAILE H HCKIbYUHBAE
TUPHCTOPA.

Vnpasmauka v no0yaHa koaa bIT,
chanor MOCDET-a, HI'BT-a.
Saituta komnonenth (di/dt, du/dt,
CHabep kona).

® CTHLAWE OCHOBHHUX
NPaKTHYHHUX BEIUTHHA Y
pajy ca OCHOBHUM
KOMIOHEHTaMa
eHEpreTCKe eNeKTPOHIKe

UCTIHTA HCTIPABHOCT CHAXHE JIHOJIE
MeperheM OTNOPHOCTH Y AHPEKTHO] 1
WHBEP3HOj Nosapu3alju n
o0pasniokH BPCTY kBapa (KpaTak croj,
npeKn)

HaLpPTa CTPYjHO HAMOHCKY
KapakTePHCTHKY CHaXHe Anofe y
NHMPEKTHO] W WHBEP3HOJ
nonapu3aLmji, oapenn paaHy npaey u
Ae(UHHILE PATHY TauKy CHaNHE
avone

WCITHTA HCTPABHOCT CHAXHOT
MOSFET-a

CHUMM M3NIa3HYy KapaKTEPHCTHKY
cHaxuor MOSFET-a

M3BPIIN HCTHTHBAE HCTIPABHOCTH
THPHCTOPA MepereM OTIOPHOCTH

BEKBE

1. McnuTuBame CHAXKHUX AHOAA
(MCNUTHBALE HCIPABHOCTH MEPEH:eM
0THopa, cTaTHUKa KapakTepucTHKA,
pajiHa npasa u pajaHa Tauka)

2. CHaxuu mocder Kao npeknnay
(M3na3Ha KapakTepHCTUKA, palHa
npaea, pajaHa Tauka)

3. McnutiBarke THPHCTOPa
(MCMUTHBAKE HCNPABHOCTH
KOMIIOHEHTE, CHUMakhe CTaTHYKE K-
Ke).

4. UMNyJICHO KOIIO 32 YKIbYUeHe

WITYCTPOBATH KOHKPETHHM
JeNHOCTABHHJUM PauyHCKHM
npumepuma. PauyHcke npuMepe
MCKOPUCTHTH Tako 1a omoryhasajy
H300p N IMMEH3NOHUCA:E NOjeIMHINX
KOMIIOHEGHTH NpeTBapaya,(HanoHcka
Harpesara, CTpYjHa Hanpesamwa...
oarosapajyher Tpancopmaropa-
OI1LIHOHO).

[Mornasme OBJIACTH MPUMEHE
EHEPIETCKE EJIEKTPOHHKE y
OHE peanu30BaTH TAKO 12 TEARHULITE
Oyae Ha oarosapajyhuM npuMepuma
TONOJIOrKja NpeTBapaya, HaBeAeHe
TONOJIOTH]E 00PaIUTH MPHHIIUTICKH.
Tamo rae To MoryhiHoeT gonyira
oarosapajyhe jeaunnue oSpaanti
MYJATHMEIHjATTHO, ca HaBoleweM
oarosapajyfiinx npusmepa u3 npaxce u
ynotpede onroeapajyhux karanora u
TEXHHUKHX KapaKTepPHCTHKA
fpeTBapaia u onpeme.

Tecrose NpUIArOAHTH TEMATCKUM
HeaHHaMa M nowKe/bHO HK_iE' YpaauTH
HajMamE Ba Y TOKY MOJyroAnLITa,
3aBpLIHH TECT YPAAHTH Ha Kpajy
LIKOJICKE TOAMHe.

Ilpenopyke 3a peajusanunjy
na6opaTopHjeKkHX Bekin

Opranusaunjy gexxou
MOCTABHTH TAKO /14 C& Y YBOAHOM
Niety MOHOBH FPaiHBO eeKTPHUHHX
MEpCH:a H OCHOBE pajia ca aHalorHUM
H IUTHTATHHM MEPHHM
HHCTPYMEHTHMA U OCLHIOCKOTIOM.
BesxOe no moryhHocTH opranu3oBaTh
TAKO Jla CBH YYEHHLH Y rPyny pane
Jenny BexOy WM ¥ UMKIYCHMa 110
TpH BewOe. Bewxbe ce pane Tpu
crojena yaca; 3a 080 Bpeme Tpeda
YPaIuTH MEpetha i KOMIeTaH
u3BewwTaj. Kon exbe ca MHBEpTOPOM
y H mocry, yxonuko nocroju




usmely enekTpona rejT-karona,
aHo/la-Karona

CHUMM CTATHUKY KapaKTePHCTHKY
THPHCTOPA NPUMEHOM CTAHAAPAHHX
MEepHUX UHCTPYMEHATa Y IHPEKTHO] i
WHBEP3HOj NonapU3aLHjH

o0jacHu K IeMOHCTPUpa HAYMH paja
UMITYJICHOT KOJA 33 YK/bYUethe
THPUCTOPA

oljacHu nojaBy npomene HanoHa Uaxk
. lak TOKOM mpoueca yK/byuera
(koMyTalLKja HAMOHA U CTpYje
THPUCTOPA Y MPOLECY YKIbYUeka)

THPHCTOPA

Henpaembaun

CTHLAHE OCHOBHHX 3Hakhba 0
UCTIPAB/LAYHME, HAYMHY
pana v NpUMEHNn

HaBee OCHOBHe 0/0K-(hyHKIIHOHAHE
LeJIHHE HCTPaB/baYa

aHANM3KUPa pajl OCHOBHKX BpPCTa
Ucrnpaebaia

TYMauH je/THOCTABHU]a XaBapHjcka
CTamba HCTpaBbavd

KOPHUCTH TEXHUUKY JIHTEpaTypy H
KaTanolKe niarke npoussohaya
HaBejle OCHOBHE KAPaKTepPHCTHKE
Wcnparbhaukux TpaHchopmatopa
HABC/IC PEryallHoOHE KapaKTePHCTHRE
ucnpaebava

o0jacHu notpedy 3a NPHMEHOM KoJia
3a uaTpUpame HaNoHa U cTpyje
ofjacHi ycioBse noj Kojima ce
ucnpaebaqn Mory Hahu y
MHBEPTOPCKOM PEKHMY pana

HaBejle OCHOBHE 3allTHTHE eJleMeHTe
HCTIpaBbavia

Cpenma u edieKTHBHA BPEIHOCT
NEPHOLHYHHX BEIHYNHA.

biiok 1ema Hernpassbasa.

JenHodazHn nonyTanacHu HENpaBbaY.
lennodasun myHoTanacHM Hcnpaesbay
ca cpeimboM Tadkom (pan weme nph R
u RL onrepehemy rme L—m).
Jennodasna MocHM Henpasbay (pan
weme npu R u RL onrepehewy rae
[.—w).

TpotasHa uenpasibay ca cpeimboM
Taukom (pan weme npu Ru RL
ontepehewy rae L—o).

Tpodazuu MmocHu nenpassbay (pan
weme npu R u RL onrtepehewy rae
L—).

Omnuke TpaHcopMaTopa 3a Hanajame
nojeHHUX Henpagbaya.

PerynauuoHa 1 crosbHa
KapakTepHUCTHKA HCMpaBibata.
DunTpH 3a H3pABHABALE.
MHBepTOPCKH PeskHM paaa
HEnpaB/bava.

3aWTHTHH eIEMEHTH HCIPaB/bala.

® CTHLAbE NPaKTHYHAX
BELITHHA U NPUMEHa
TEOPHJCKHX 3Haba Y paty
ca BCrpaBsbauuMa

aHanu3upa pai jeaHodaznux
HCMpaB/baua NPHMEHOM CTaHAAPAHHX
MEPHHUX HHCTPYMEHaTa

aHann3upa paa TpodazHux
UCnpaeg/bada NPUMEHOM CTaHAapPAHHT
MEPHHX HHCTPYMEHaTa

oGjacuu yruuaj LC duirpa na
TanacHu obGNHK W3Na3HOT HAMOHA H
CTpyje uenpasbaua

BEXEE

Jennodasznu ucnpassbay ca cpeanbom
TAYKOM, W jeHO(a3HH Henpaebay y
['peLioBOM CMojy ©a OMCKMM U
HHAYKTHBHUM onTepehersem u LC
dunTepom, peryjiauuoHa
KapakTepHCcTHKA jenHodaztor
HCMpaB/baya.

MOTryRHOCT yUeHHIHMA M0jacHUTH
resepucare ynpasbaukux PWM
HMTYJICa MPaKTHHHHUM MEpeHeM
yYhnpaBjba4KHX CHIHa1a
OCHHJIOCKONOM Ha
KapakTePUCTHYHHM MECTHMA
ynpasseaukor kona. Kon sexOe
"KonpepTtop conapHor cuctema ca
PaloM Ha CONCTBEHY MPEKY, Male
cHare" u "Konuseptop
BETPOreHepaTopa ca paaoM Ha
CONCTBEHY Mpeiy, Mase cHare”, paj
CHCTEMA IEMOHCTPHPATH ¥ LIKOJICKO]
NnadopaTopHjK, ako To Huje moryhe
BekOy peanusopati
MYJITHMEHjATHHM TTYTeM HITH
MOCETOM HEKOj MPHBPEIHOj
opraHusaunju unu npenysehy. Bewxde
OpraHu30BaTH TAKO J1a Ce Ypaau WTo
Behnt 6poj HaBeIeHNX BeXOH, CXO/THO
moryhHocTima wkone. ¥ pexOama,
riae je To moryhe, nopen npakTHaHor
Mepetba J1e0 BekOe pean30BaTH Kpos
pauayHapeky cumynauujy. Bpoj
nouyhennx Beskou je Hewto Behn on
onTUManHor dpoja koju je moryhe
obpanuT npensuhenum oHoM
4acoBa. 3aTo Ce LKOJICKOM LIEHTpY ce
ocrae/ba MoryhHocT nibopa BexOM 3a
peanuzaumjy cxonHo MoryliHoctima
wkosne. Ouewysame BexkOH
pean30BaTH M KPO3 MpoBepy
NPaKkTHYHHX 3Haka H BEIITHHA, T3B.
on0pana BexOu, npersien u3sewTaja
o pany y nadoparopuju. IMopen
yoOuuajeHux mMepa 3aiuture (3adpaHe
yKJbyuHBama Ge3 npernesa uri...)
M3BOPE Hamnajara 1 ocTalle elieMeHTe
BexkOe, rie je To moryhe, nanpasutn
TaKo J1a MOTPEeIHO YK/bYUHBAE HE
JIOBE/E /10 YHHLITEHA ell. KoJa WIH
He yrpozun Oe3denHocT yueHHKa.

Hanomena:

Jo3obeHo OACTYName 011 nporpamMa




o0jacHH HAYHH MPOMEHE H3Na3HOT

HaroHa ca NPoMEHOM yrja yibyuetba | 2. Tpodasuu nonyranacHu u
THPHCTOPCKOT jeAHO(a3HOT MYHOTANACHH UCMPAB/baY ¢a OMCKHM U
ucnpassbada uuaykTusaum ontepehemwem u LC
KoMeHTapHule Moryha xasapujcka (uatepom, perynaunona
cTamba jenHopasHux 1 TpodazHux KapaktepucTika tpodasHor
ucnpae/bada ucnpaesbaya.
CTULAKE OCHOBHUX 3HAbA O HaBe/e HAMEHY H OCHOBHE Mojene = [IpuHuMn pana HHBEPTOPA.
Uneepropn MHBEPTOPUMA, HA4YHHY paia HHBEpTOpa e Uusepropu BoljeHH MpexKoM.
W NPHMEHH 00jacHH HAYUH paja 1 NpUMeHy e Hanouckn MoHogasin HHBEPTOP
UHBEpTOpa BOHEHHUX MPEKOM (nojam W npuHLUKN paja).
ofjacHit HAUMH pafa u MPUMEHY e [llupHHCKO HMMYICHA perynauuja
jenHo(hazHHX HaNOHCKHX HHBEpPTOpa nopeljewemM TPOYraoHOT H CHHYCHOT
00jacHH Ha4YKH paja U IPUMEHY HAINOHA.
jenHohazHUX CTPYJHHUX HHBEPTOPA o Crpyjuu uuseprop (nojam u npuHLKN
o0jacHi HAUMH pana 1 NpUMEHyY pana).
PE30HAHTHUX MHBEPTOPA e PesonanTHH uHBEPTOP (M0jam; peaHn
ofjacHK Ha4YKH pana TpodazHor PE30HAHTHH HHBEPTOP €A HAMOHCKOM
HHBEpTOpa no0yoM; napaiesiHin pe30HaHTHH
aHau3Npa jeJIHOCTaBHA eNeKTPUYHA HHBEPTOP ca CTPYjHOM nMody1oM).
KOJIa ca HHBEPTOPOM e TpodasHu wecTonyicH! HANOHCKK
TYMauH je/HOCTABHH]a XaBapHjcka TpaH3vcTopckn HHBepTop (IGBT-
CTaBH:a Ha HHBEPTOPHMA MHBEPTOPCKH MOCT).
nosHaje ocHOBHa nodyaHa Kona e PWM rexuuke ynpassara TpodazHum
HHBEPTOpPA TPaH3HCTOPCKHM HHBEPTOPHMA
(cunycha PWM).
e [lobynHa Kona MHBEPTOPCKHX MOCTOBA.
o CTHUAE NPAKTHYHHX aHaIM3Npa paj jeaHopazHor BEXEE
BEWITHHA U NPUMEHA TPaH3HCTOPCKOT HHBEPTOPA, MEPH
TEOPHJCKHX 3HAMA Y paty HanoHe M CTpyje HHBepTOpa 1. Jennodasuu HamoHckn nHBEPTOP Ca
ca HHBEPTOPUMA NPUMEHOM CTaHAAPAHMX MEPHHX IGBT-oBuma y H-MocTy ca oMcHM 1
UHCTYMEHATa OMCKO-HHIYKTHBHUM onTepeherbem
aHanusupa pai TpodazHor
TPAH3HCTOPCKOI HHBEPTOPA, MEPH 2. TpodrazHu TPAH3MCTOPCKH MOCHH
HAMOHE W CTPYje HHBEpTOpa nHBepTop ca IGBT-oBUMa H OMCKHM H
NPUMEHOM CTaHIAPIAHHX MEPHHX OMCKO-HHIYKTHBHUM onTepehetbem
UHCTYMEHATa
KOMEHTapHILE j€IHOCTaBHHja
XaBapHjcKa cTarba
® CTHUAHE OCHOBHUX 3Hatba HABEJE HAMEHY H OCHOBHE nojene e [IpHHLMN pata HAHIMEHHYHHX
Hausmennuuu 0 HAU3MEHHUYHUM HAaW3MEHHYHUX MpeTBapaya npeTBapaua ca (hazHoOM peryiauujom
npersapa4u npeTBapauiMa, HauHHY oQjacHH HaunH pajsa paszHux 1pH oMcKoM onTepefiersem

paia H NpuMeHn

PErynaTopa ca jeHOCTPaHOM H
JIBOCTPaHOM (pa3HOM perysaLujom

(jennocTtpana hazHa pedynaiuja ca
TPHjaKOM).

Moxe na oyae a0 20%, anu ra mopa
na 0100puTH oarosapajyhu crpyunn
OpraH Hkone.




aHamM3Npa paj OCHOBHUX Kona ca
(asuum peryviaropuma

aHATN3HUPA JeTHOCTABHM]a XaBapujcKa
CTara KoJa ca (pasHuM perysatopuMa
oGjacHu pajl Hau3MEHHY HOT
npeTBapaya ca ca IWHPHHCKO-
UMILYJICHOM peryfaumjom

HaBEJIE OCHOBHE KOH(pUrypatuje
Tpohazumux dazHux peryiaropa
HABEJIe OCHOBHA Nody/IHA Koa 3a
Hau3MEHHUHE TpeTBapayie

+ Haw3smennunn hazHu perynarop ca
WIMPHHCKO-HMITYJICHOM PeryJiaijom.

e Tpodazuu dasun perynratopu (ocHOBHE
KOH(Urypauuje).

e OcHoBHa noByaHa KoJa 3a HH3MEHHYHE
npeTsapaue.

CTHUAbE NPAKTHYHHX
BELITHHA Y pay ca
HAaU3MEHHUIHHM
npeTBapayMMa

aHAM3KUpa pajl HAH3MEHHYHOT
npeTBapava ca jeJHOCTPaHoM (hazHoM
perynaumjom

00jacHH NPHHLKII IIPOMEHE HANOHA Ha
NpUjeMHHY Y 3aBHCHOCTH O]l NPOMeHe
yria ontepeheta

HALPTa PErYNALHOHY KAPAKTEPHCTHKY

BEKBE

1. aznu perynarop ca TpHjakoM-
jenHoctpauna dazua peryiauvja

Jeanocmepun
npersapa4u

CTHLIAMKE OCHOBHHX 3HaMbA O
JEAHOCMEPHHM
npeTBapauuMa, HauMHy paja
H MPHMEHH

HaBe/le OCHOBHE MojIene H NpHHLMIe
Ha KOjHMa CE 3aCHHBa pan
jeIHOCMEPHHX NpeTBapua

00jacHH NPHHUHI BOATCEKYHIHOT
Danaxca

00jacHH NPUHIMA pana HHAKPEKTHOr
JjelHoeMepHOT npeTapaya

ofijjacHH NpUHIIMN paja uonepa
cryuraya Hanosa

o0jacHu NPUHLMN paa Yonepa
noau3aYvya HarnoHa

HaBe/le OCHOBHE MoJlelle yonepa ca
raJBaHCKOM H30J1ALMjOM

HaBCIC MPUMEPE HHTCIPUCAHNX KOJ1a
3a YNpaB/baibe jeIHOCMEPHNM
npeTBapaylma

o [lonena u nmpuHLMN pasa
(BONTCEKYHAHM DanaHc).

e HHAMpPEKTHH jeHOCMEPHH MpeTBapaiH
jenHocMepHOr HamnoHa.

« Yonep moawsay U vonep crywmray
HanoHa.

e Yorepu ca rajiBaHCKOM H30MALHJOM.

. HameHncka kona 3a yYnpasibakbe
umnyncHum DC/DC npeTtapaunma.

CTHUAmLE IPAKTHYHHX
BELITHHA Y pajy ca
jenHocMepHHM
npeTBapatMa

aHAIM3Npa TPaH3HCTOPCKOr 4onepa
CMyLITa4a HaNoHa

o0jacHu kako ce fgedunuie hakrop
UCIyHE "ornepa

U3BPLUIK MEPeba U HALpTa
KAPAKTEPHCTHKY MPOMEHE H3a3Hor
HAIMOHA Y 3ABMCHOCTH O/l BPEAHOCTH
(paxkTopa McnyHe

BEKBE

1. Yonep cnywray HanoHa

Ob6aacTH NpakTHYHE

CTHLAE OCHOBHHX 3HAA
W3 JOMCHA NMPHMEHE

HABECIE OCHOBHE NpaBLE MPHUMEHE
npeTesapaya CHEPreTecKe

e [IpuMeHa eHepreTcke eNeKTPOHHKE KO
COJIaPHHX e.TlEKTpﬂHﬂ._. CNCKTPOHCKH




npuMene eHeprerere
enexktponnke y OME

EJIEKTPOHCKHUX NpeTBapaya
cHare Hajuewhe
kopHinhieHUM CHCTEMHMa
OHE

EJIEKTPOHUKE KOJ d)OTBHﬂﬂDHCKHX
elleKTpana

HaBeJle PHMEpPe NPUMEHE MpeTBapaya
€HEepreTcKe eleKTPOHHKE KOJL
Pa3NTMYNTHX BPCTA BETPOTEHEpPaTOpa

CKJIONOBH KOHTPOJIEPA 33 MMYIhelhe
aKkymynaTopckux datepuja,
KOH(HUTrypalija H NOBE3MBAkE
MoHodazHux (1 TpohazHux)
HHBEPTOPa, KpUTEPHjyMH 3a H3Gop
orpeme, 3a CHCTEME MaJle CHare Ha
COICTBEHY MPEKY.

OcHoBHa KoHbUrypauuja
KOHBEPTOPCKHX NOCTPOjerba CTATHYKHX
CONApPHHX ENEeKTPaHa BelliKke CHare.
Ipernen cucrema M OCHOBHA
KOH(HUrypalija coJapHux eleKkTpaHa
BEJIMKE CHAre ca ABOOCHHM TPEKepHMa
(AHHAMHYKH CHCTEMM).

[Ipumena eHepreTcke eNEKTPOHHKE KOI
BeTpOreHeparopa.

[Npernea ocHOBHUX TONONOTHja
npeTBapaya Kol BeTpOreHepaTopa Maie
CHAare Ha CONCTBEHY MPEKY.

[pernesn OCHOBHUX TOMOJIOTH]A
npeTBapada KoJ CHHXPOHHX
reHepaTopa ca nepMaHeHTHHM
MarHeTnma.

[Iperien OCHOBHHX TOMOIOTH]A
npersapaya Kojl acMHXPOHHX
reHepaTopa ¢a HaMOTaHHM POTOPOM.
[lpernen ocHOBHMX TOMOMOTH]a
npeTBapaya Ko/ acCMHXPOHHX
reHepaTopa ¢a KpaTko CrojeHuM
poTOpOM.

OcHoeHa KoH(pHrypauuja
KOHBEPTOPCKHX MOCTPOjeHba
BETPOIAPKOBA K MOBE3HBAILE HA
AUCTPUOYTHBHY MPEKY.

CTHUAME NPAKTHYHHX
BELITHHA y pajy ca
ypehajuma eneprercke
CJIEKTPOHUKE Y CHCTEMY
OHE

o0jacHn HaMeHy KOHBEpTOpa ¥ HaYMH
NOBE3MBALA Y CHCTEM Masle
(OTOHANOHCKE eNeKTpaKe Koje pade
HA CONCTBEHY MPEHY

OHjacHN HaMeHy H Ha4MH MOBE3HBAMbA
KOHBEPTOPA H CHCTEM Manx
BETPOENEKTPAHA Koje paje Ha
COMNCTBEHY MPEXY

BEWKBE

1. Konseptop (hoTOHaNoHcKOT cHcTEMa

ca PagoM Ha COMCTBEHY MPEKY, Majle
cHare.

2. KoHBepTOp BETPOEJIEKTPaKa ca paaoM

HAa COMNCTBCHY MPEKY, Mane cHare.

KOPEJAUMHJA CA APYTUM NPEAMETHMA

= npﬂKTH‘I Ha HacTaBa.

- OOHOBILHBH W3BOPH EHEPTH]E.
- JIMcTpHOYTHBHE MpeXe H NoCTpojetba.

# MEPEH:B. CJIEKTPHYHHUX W HECJIEKTPHYHHX BEJH'THHA

= Eﬂel{TpH‘{He MallrHe.
- 3awTura CHEPreTCKUX nocmojema,




Ha3sus npeamera:

lNoanuu oua yacosa:

Pazpen:

Llumwern npeamera

JHUCTPHUBYTHBHE MPEJKE H MOCTPOJELA

Tpehn pa3zpen

70 yacoea Teojucke HacTaBe, 18 yacoBa 610K HacTaBe

Yno3Hagawe ca CTPYKTYPOM H KOH(Urypauujom AucTpulyTHBHE Mpeke
— Cruuame 3Hamba o BpcTaMa HHCTPHﬁyTHBHHX Mpexa, ynoraMa u spcrama Tpch(]mpMﬂTnpcxux H pasBOJIHHX I'[()CTpUjBH:E
— OsnanaBame BEIITHHAMA 3a npasHiIaH H360|3 l']OjE!}].HHHX CNEMEHaTa ENEKTpaHa 13 0OHOBBUBHX H3BOpa EHepFH_jB
— Ocnocodmapake yueHHKa 32 Npo/1y0/bHBaLE 3HAA U3 00/1ACTH NPOjEKTORALA COAPHUXENEKTPAHa H XUOPHIHHX CHCTEMA.

— OcnocoOsbaBatbe 3a NMPOjeKTORALE MabHX NOCTPO]jeba

— Cruuambe 3Hamba 0 ONWTHM U clelndpHIHHM YCIOBUM MPHK/bYUKA MaJie eeKTale Ha ANCTPHOY TUBHY MPEkY

— OcnocobbaBatbe yueHuka J1a kopucTe Texundke nponuce EJ| Cpduje, onrosapajyhe nponuce (MELL utx).

— Passujarbe cBeCTH 0 3Ha4ajy npakce MPH yNo3HaBaiby, pasyMeBatby U MpoBepaatby GH3HHKUX 3aKOHHTOCTH;

HCXOIU OBABE3HH H NPENOPYYEHH
ek LU Ilo 3aspmetky Teme y-wuuflhc Ouin y cramy Ja CAIPKAJU IO TEMAMA HatliaH OC thol Ak TEOTR AN
Omwra ¢ YnosHapathe ® ONHIE eNEKTPOSHEPTETCKH CHCTEM M * Hzmopu en. eHeprije, en. Mpeike u Ha noueTky TeMe y4eHHKe YIO3HATH ¢a
pasmarpaiba yiore H NPUHHLMI o0jacHu npolec NPOU3BO/ILE, NPEHoCA, enexkrpoeHepreTcku cuctem (EEC) — UM/LEBHMA H HCXOIMMA HAacTaBe / yuemwa,
(yHKUHOHHCAbA aueTpuGyLije i NOTPOLLkE eleKTPHIHE CTPYKTYPHH GJIOK JHjarpam, eleMeHTH | NNaHoM paja v HAUHHEMA OLEHHBALA.
ENEKTPOEHEPreTe eHeprHje: HHX0Ba (YHKUH]a,
KOI' CHCTeMa ® pasiiKyje eneKTPHUYHE MpesKe npema e Ceu objextu 1 ypehaj koju cy y Gpyukunjn | O6anun nacrase
TUCTPHOYTHRHE (DYHKLMjK, TPeMa HANOHCKUM HUBOY M NPOH3BO/LLE, IPEHOCA, AMCTPHOY LIHje 1 Ilpeamer ce peanusyje kpo3 cienche obnnke
Mpexke npeMa KOHCTPYKLNjH. notpoiike enekTphine eneprije (EEC y HacTtage:

NPOWHPEHOM CMHUCITY)
[Moaene enekTpUUHUX Mpeka

« Teopujcka Hacrasa 70 uacosa.
« HacraBa y Onoky 18 yacosa

MecTo peaansaumije HacTaBe
« Teopujcka Hactaea ce peanusyje y

YUHOHHUM WK oaroBapajyhem kabutery
3a eHepreTcke npeamMere (eIeKTpHIHE
MauiiHe, TepmMudKe W pacxaanude ypehaje,
MpeKe H [0CTPOjersa) ¥ KOjuMa rnocroje
OUHIIIEIHA CPE/ICTBA KOja ¢ MOrY
MPUMEHHTH NMpH odpanu oarosapajyhux
Tema.

Ilpenopyke 3a peaju3aunjy Hacrase

e Canpakaje nporpama je HeOrnxoHO
peaiH30BaTH CABPEMEHUM HACTABHUM
MeTo/aMa H CpelacTBHMa.

e (CreveHa 3Hamba rpeaMeTa cy YI/lapHoM
TEOPHjCKa Ak ¢y Beoma OUTHA




Crpykrypa
aneTpudy-
THBHHX Mpeka
H Tpanchopma-
TOpCKe CTaHH1le

e VYcpajame 3Haiba 0

CTPYKTYPH H
KOH(pUrypaunjn
MCTPHOYTHRHE
Mpexke

VYeBajare 3Hama 0

Tpaucdopmatope
KHM CTaHHLIaMa
(TC)

objacHu wta cy AMCTPHOYTHBHE MpEkKe H
IHCTPHOY THBHI CHCTEMH;

onuiue nuaxuparse passoja IM u JIC:
o0jacHu cTpykTypy JAM cpeamer HanoHa;
objacHu cTpykTypy JIM HHCKOT HanoHa;
objacHi TpaHCHOPMATOPCKY CTAHULLY
(TC) 1 youH meHe eneMeHTe;

00jacHK Haa3eMHe BOJOBE;

00jacHM MoJ3eMHe BOIOBE;

Ypaju npopayuyH BoJ0Ba;

HaBeJle NMOTpOLIAYe ¥ pazyme Aujarpam
NMOTPOUIHLE.

Juctpubyrusue mpewe (M) u
avcTpubyTHBHE cuctemu (JIC)
[Tnanupame passoja [IM. Cpeasopounn u
Ayropo4HH rianosu passoja J1C

OnwTy yeioBu, NOJALH W HOUIOrE 38
NJaHupame Pa3Boja v TEXHHUKH YCIIOBH 1
KPUTEPHjYMH 3a nnaHupawe JIM.

Crpyktypa /IM cpenmwer HanoHa.

OTBOpEHH CHCTEM 3aTBOPEHH CHTEM.
KombuHoBanu cutem.

JenHocTtpano Hanajame Mpexe [lBocTpaHo
HaTajambe MpeKe.

CucTeM ca pasBOAHUM NOCTPOjEHEM.
Cucrem Hanajama nomohy cnojHor soaa.
CucTem ca pesepBHHUM KabnoMm.

CrpykTtypa JIM HHCKOT HanoHa.

Tpanchopmaropeka cranuua (TC)

Enemenrn TC. Jlucnosuuuja jeaHononHa
wema (npumep TC 10/0.4 kV).

Hamsemuu BO1OBH.

[ToaseMHH BOJOBH.

Kabnosckn npubop Kabnoscke
npHkbyuHe kyTHje. KabnoBcku pa3soanu
opmatn. CaMOHOCHBH KabJI0BCKH
cHonosH. Tpanchopmaropn.

[MoTpowaun. Bpcte n ocoduHe norpowmaia
Hujarpam noTpouise.

[TpuryuHuie 1 KoHaeH3aTopeke datepuje.

Kondurypauuja IM. daktop pesepse.
AYTOMATCKO VEIBYUeHe. PakTop
nckoprihera, MakTop NnpHBpeMeHOT
npeontepehetsa.

YUCHHLHMA Y NPaKTHUHOM pajy H NpH
JaJbeM LIKOJIOBAkbY U CTPY4HOM
OCHUCOG..'baBa}b}".

OuemslBatbe

BpeHoBae 0CTBAPEHOCTH HCXO/1A BPLIKTH
Kpo3:

e npalieme 0CTBAPEHOCTH HCX0/1a;

® TECTOBE 3HAA:

® TECTOBE NPaKTHYHMX BEIUTHHA.

OxBupnn 6poj yacosa No TeMama

s Crtpykrypa JIC n TpancthopmaTopcke
cranuue (27)

Huckonanoncke mpexe (9)

Ynpassatse noronom JIC (9)

PasBojna noctpojetsa (21)

IMpukmpyuemne mane enextpade Ha JIM (4)




IMpenopyke 3a peanuszaunjy 610K HACTABE

Huckonanoucke | o Vcpajame 3Hamba 0 | ® pasiMKyje BPCTe HUCKOHANOHCKUX BpcTe HUCKOHATIOHCKNX Mpeka ¢
mpeske CBOjCTBHMA 1 Mpeska ¢ 003MpOM Ha Y3eMberbe i d 0031pom Ha yzemiberse (TC 10/0.4 kV).
KapakTepHcTHKaM objacHu BapHjanTe; ; ;
a )?pfhajlz 3a . oﬁjac HH anr;nrypauujy HHCKOHAMOHCKE 2apHJaHTE. TR "
sBohere e popauyn onTepehetba }I’ HUCKOHAMOHCKO]
uHCTANALM]A KO e OBjaCHHM 3AIITHTY BOZIOBA ¥ HABELE mpesku — gomMahuHCTBO, jaBHa paceeTa |
HUCKOHAMOHCKUX JALTHTHA CPEACTRA. OCTallH noTpollaiH.
Mpea, JIMMEH3HOHUPatbe HHCKOHATIOHCKHX
BO0Ba — HajBehe cTpyjHO onTepehere,
naa Hanoxa y HH mpesxu, nonarHu
YCIOBH 33 IHMEH3HOHHCAE BOJ0BA.
3awTHTHE Mepe Y HUCKOHATMOHCKO] MPesxkH
1 TC 10/0.4 kV - sawrura o1 AMPEKTHOr 1
HHMPEKTHOT 101D,
V3aeMIbetbe Y HHCKOHAMOHCKHM Mpekama
- 3AWTHTHO W PalHO Y3EMIbEIbE,
oTnopHOCT y3emibHBaua. OnsojeHo
3ALWTHTHO Y3EMIbEHE.
Ynpasmbame e VYcpajame 3Hama 0 | 00jacHHM YTHLA] KOHAEH3aTOPCKE KomneHsaluja peakTHBHE cHare u

noronom AC

HAUUHY
ynpae/bama
IHCTPHOY THBHIX
MpeKa 1
nocTpojera

Gatepuje Ha perynaiujy HamoHa

e o0jacun Hanoucke npuanke v JIM npu
cpembem onrepehery mMpexe;

e oOjacHu TpancopmaTop 3a nonpeyHy
peryiauujy Hanosa;

® OIHLUE OMNLITE KAPAKTEPHCTHKE
yhpasbakba;

® Onuine MocTynamwe y nopemehieHnm
noroduma JIC ;

e o0jacHu niaHose npexkuna noroxa J1C

e Hanuue uisewrTaje o paay JC:

® pasiKyje CHOHTAHO 01 CTUMYJIMCAHOT
3paiema;

e npumeHu mepe 3a Gesdenan paa JIC.

perynaunja Harnona y JIM.

Hanoncke npunnke y JIM npu cpenmem
onrepehewy Mpexke (Mpu BapHjauUmnjm)
NOTpOLIHLE.

TpancdropmaTop 3a nonpeuty perynauujy
HaroHa.

Onuwite KapaKTEPHCTHKE YNpaBbakba
[Moctynamwe y nopemeheHnm noroHuma
HC.

HM3gewraju o pany JIC..

Kopannauuja v npumena mepa 3a
Oe3benan pan JIC.

[lpenopyueHo Bpeme 3a peanuszaiiijy OBHMX

caﬂp}xaja: 18 uacosa

e bBIIOK HACTABY Pealin30BaTH NOACIOM
0/leTbetba Ha JBe rpyne

e [Ipu pany KOPUCTHTH 3alLTHTHA
CpeacTea W alcKBaTaH anar.

e PajHe 3a1aTKE U3BOJHTH MO
VIOYTCTBAMA H Y3 HAI30p MEHTOpa

e  BoaWTH AHEBHHK paja v MornybaBaTi
PajiH{ HajIoT Mo npoueaypama

*  VYyeuuke ocnoco0/baBaTH 3a BU3YEIHO
ONAKAE, THMCKH Pajl 1 CaMONPOLEHY
COMCTBECHOI HAMpeTKa

Tpenopyke 3a peaan3aunjy npaKTH4He
6,10k HacTaBe:

* MOCETHTH HeKy mane enexrtpany (OME) u
YNO3HATH Ce Ca pa/loM H eJIEeMEHTHMA
nocTpojerba.

« MOCBETHTH NakKiby OOHIACKY HEKe
HUCKOHAINOHCKE MPEXKE H [POJEKTHO-
nuctpuGyTusHOT npeay3eha.

« YNO3HATH CC Ca H3PaaoM TEXHHYKE
MOKyMeHTalmje noTpedHe 3a u3rpaimy
WITH PEKOHCTPYKLIM]Y
CJIEKTPOCHEPIeTCKUX BO10Ba

e YMO3HATH Ce ca OPraHu3allijoM NocloBa
Ha W3rpaiiu W onpxasawy EE Bonosa
noceTHTH abopaTopije 3a pa3Ha Mepetbha
(U3MYKKMX BENHYHHA KOJH YTHUY Ha pan
cucreMa u3 OME) u ucnurusama

Hauux nisohemwa HacTage v 6J0KY

= [lpenopyuyje ce 1a ce HacTaBa y Gioky
peanm3yje Kpo3 MOCETY M YIIO3HaABabe




PazBoaua
nocTpojerba

e VYcpajame
OCHOBHHUX 3HaHA O
enemMeHTUMa
pasaBOjHHUX
NocTpojerba

00jacHH CTPYKTYPY PasBOIHHX
NOCTPOjerba;

objacHu nocTpojerba 3a jeHoCMepHY
CcTpYjy:

objacHu rnaBua u nomohHa cTpyjHa kona;
00jacHH NPHHIMINK YTIPaB/bakba
NOCTPOjeHsuMa;

00jacHM MOroHCKE MEXaHH3Me H
MOKPeTH:E CKIOMHUX anapara;

panu Ha u3rpaatbH pa3sBoaHHX
MOCTPOjerh;

nperno3Ha nponuce o n3sohewy panosa n
pasyme Mepe 3allUTHTE Ha paly.

EneMeHTH pa3sBOIHUX NOCTPOjetba.
IMocrpojerba 3a jeanocmepiy crpyjy.
Enkrpuibe mweme nocrtpojewsa. [ nasna
crpyjHa kona CTpyjHa KoJia 3aTnTe u
mepema [TomohHa cTpyjHa kona.
JenHonosIHE W TPOTIONHE leMe
OnwTH NPHHLKMK YTpaB/baka
nocrpojeruma. Oniira pazmarparba —
KOMAHIHH W CUTHANIHU ypehajH, pyuHO 1
ENEKTPHYHO KOMaH10Babe,

[MoroHckH MEXaHH3MH H NOKPeTae
cknonHux anapara Curnanusaumja
AyTOMATCKO NMOHOBHO YK/bY4etse
Vpehaju 3a cunxponunsauujy MTK.
Panoeu Ha u3rpanmu pasBoiHux
nocTpojerba. MoHTaxa enemeHara
noctpojetba Mponucu o niohemwy panosa
Mepe 3awnte 1 Ge30enHOCT Ha pamdy.

ca pajoM Kommnasuja, (enexTpaHa W
MOCTPOjerba).

[Ipeniopyuyje ce usgoljere HacTase y
00Ky TpM pajHa 1aHa y TOKY WKOJCKe
rO/IMHE WIH Ha Kpajy, a npema
pacnopeny Koju Npemioku CTPyYHO
Beﬁe. a4 Olpedn pYKOBOACTBO LUKOJE.
Hacrasa 610Ky MOKe ce peann3oBaTH
KPO3 CTPYYHY EKCKYP3HjY.

3a peaamsaunjy Hactase y 010Ky
O/IFOBOPaH jé HACTABHHK TEOpHjcKe
HacTage oarosapajyhier erpy4Hor
NpeaMeTa U3 KOr ce peanusyje
HAacTapa,

3a peanusanmnjy 610k HacTae notpedbHa
je koopauHalMja u3mel)y HacTaBHUKa
TPAKTHYHE HACTABE M HACTaBHHKA
CTPYYHHX MPEIMETa W3 KOjUX ce G0k
HacTasa peainsyje, kako Ou ce
ycarnacuna THHaMHuKa msohema
HACTABE Ca M3BEJCHUM NpelaBakhHMa




Mpukmbyuere
mane
eleKTpaHe Ha

aAM

* YcBajame 3Haba 0
OMLUTHM H
crneunduaTHIM
yCa0BHMA
NPHKLYUKA Mane
elleKTaHe Ha
JUCTPHOY THBHY
MPEIKY,

e o0jacHu 3Hayaj M YJI0ry AMCTPHOY THBHHX
MPpexa MaluX eJiCKTpaHa y
eJIeKTPOEHEPreTCKOM CHeTeMay;

® [IpCrio3Ha HOBH INPHUCTYI 3alUTHTH MaJle
EJIEKTpaHe.

e Mecro, 3Ha4aj u yjora AHCTPHOYTHBHHX
mpexa M vanee enekmpana y EEC-y.

e OnuwTH TeXHUYKH H eKOHOMCKH YCIIOBH
NpUK/byuerba Ha JIM;

e HoBu npueryn 3alituTH Maie ejaekrpade —
MHKPOMPOLECOPCKA H a1aNTHBHA
3aITHTA;

o (Crame pa3poja MaJHX enexkTpaHa

e [lpopauyH TOKOBa cHara M HarNOHCKHX
npunuka y JIC

e Texunuxn nponucu EJl Cpduje,
oaroeapajyhun nponucu (MELL nra)

BJIOK HACTABA:

1. [locera gupmu koja ce Gasu
0/IpiKaBambeM TpaHchopMaTOPCKHX
NOCTPOjerba U YNo3HaBamwe ca
CTPYKTYPOM H €leMEHTHMA
TpaHc(hOPMATOPCKHX Pa3BOAHNX
nocrpojeiba - 6 vacosa
[Moceta hupmu koja ce 6aBu
ayTOMATHKOM M YIIPABbaeM Y
MUCTPUOYTHBHUM Mpewama U
YNO3HABALE CA EleMEHTHMa
ynpaebata — 6 4acoBa
3. Tlocera pupmu koja ce Gasu
OIpIKaBatbeM MAllUX eeKTpaHa Koje
Cy NPUK/bYYEHE HA AMCTPHOY THBHY
MPEKY M YNIO3HaBakbe ca
CTPYKTYPOM MajiuX eneKTpaHa
Ha4YHHOM MOBE3HBAA HA
JAHCTPHOYTHBHY MPEKY, HAYHHOM
paja u ynpaesbatba nocTpojersem - 6
4acoBa

b

* Y norosopy ca npeAcTaBHALAMA
Komrianuja npoxahu Hajdo/bM HauYKH
peanusauuje 610K HacTase, Kako Ou ce
oua npunaroauna tekyhum pagosuma y
KOMMaHUjH.

QuemsnBathe

BpeiHoBae 0CTBAPEHOCTH HCXOIA BPIIHTH
Kpo3:

= npahere 0CTBAPEHOCTH MCX0a

"  u3BemTaje ca odaB/beHe ONOK HacTaBe




KOPEJALWJA CA IPYTUM NIPEAMETUMA

1.

OCHOBE ENCKTPOTEXHUKE
OGHOBILHBH H3BOPH €HEPTHjE
[Torpowayu 1 WIBOPK eHepruje
3alITHTA EHEPreTCKUX NOCTPOjeHba
[Mpakca ceux pa3pena

EJJEKTPUUHE MALLHWHE

OCTBAPUBAILE OBPA30OBHO-BACITUTHOI PAJIA — OBJIMUMU H TPAJAILE

PA3PE]|

HACTABA

Teopujcka HacTaBa

Bewbe

Hpax'mu Ha HacTaea

Hacraga y Gnoky

YKVYITHO

111 70

35

105

2. UHJbEBH NPEAMETA

YNO3HABAE YHCHHKA €A KOHCTPYKUMjOM, HAUMHOM pajia H IaBHHM OJTHKaMa Npoy4aBaHHX eNeKTPHYHHX MalliiHa,
0Cnocob/bABAE YHEHHKA 3a NPABUIHO M §e30e1HO PYKOBAE eNeKTPHUHHM MaLIHHaMa,

ocnocodsbaBambe YUCHHKa 3a H3Bol‘)e}be MOHTAKE. HijEMHHX ornena v ApyruxX UCNUTHBamka CACKTPHYHHUX MallnHa,
ynoiHasaie yUeHHKa ca MeToAaMa H NnponucuMa npema I\'OjHMH CE MOHTAaxa, HCIIHTHBALA H OrJIEdH H3BOAE,

0CMoCoOD/bABALE YHEHUKA 1a MOJKE €4 pasyMeBateM J1a NPaT HACTaBY APYIHX NpeaMeTa y Kojoj ce 3axtesa oapeljeHo no3HaBate eNekTpHYHUX MAIIHHA,
ocnocobibasame YUEHHKa 3a npo.uyﬁ:bnsaﬂ:e 3Haa W3 OBe 00JacTH paiu Jajber yCaBpluaBata,
YhHo3HaBamke YHEHHKA €a TEXHHYKHM MEpamMa 3alliTHTE NMpH KUPPII.I.]FIEH:}" CNCKTPHYHHUX MallllHa,
YCBajatbe OCHOBA 33 ke CTHUAE 3HAKA M YCaBplUaBatbe Y 00,1acTH 0OHOB/LMBHX H3BOPA eHEpruje




3. HHW/BEBH, HCXOJAH, OBABE3HH H NNPEMOPYYEHU CAJPKAJH U HAYHUH OCTBAPUBABA NMPEAMETHMA

HCXOOH
TEMA LHHb Io 3aBpiieTky Teme j&l[eumc he ourn y LA R s L A e Ll
NnNO TEMAMA OCTBAPHBABA ITPOI'PAMA
cTakby aa:
o CTHIIAKE OCHOBHHX HABEJIe CBPXY M 3HA4d] eNeKTPHUHIX ¢ (Bpxa ¥ 3HAYA] EMEKTPUIHUX MALIHHA Y e Ha MOYETKY TeMe YUeHUKe
YBoa 3HaKa 0 3Hauajy MalliHa ¥ TIpoLecy KOHBEp3Hje npouecy npeoOpaxaja enekTpHuHe YHO3HATH €4 UHIBEBUMA U
NPHMEHE eNEKTPHIHHX CJIeKTPHUHE eHepritje eHepryje. HUCXOIHMA HAcTaBe [ yuerba,
MalHHA, OCHOBHHM HaBe/le OCHOBHE NoJese eNeKTpHiHuX | o  [lonena enekTpuuHHX MallHHA npema MIAHOM pana v HAYMHUMA
nojenamMa 1 OCHOBHHM ManimHa HameHH, mecTy kopuinhiema, cHasH u Ol MBAA,
3AKOHUMA Ha Kojuma ce 00jacHH OCHOBHE 3aKOHE Ha KOjUMa ce BPCTH EIEKTPUYHE CTPYje. Peannzaumja Hacrase
3acHMBA pan 3ACHHUBA Pall eeKTPUMHUX MalluHa o OCHOBHM 3aKOHH Ha KOjHMa Ce 3aCHHBA
eNeKTPHYHHUX MalliHa paa eneKTPHYHUX MaLIHHa. TeopHjcka Hactaea (70 yacoea)
naboparopujcke Bexkbe (35 uacoea)
e CTULake NPaKTHYHHX MOBEXKE AHATOTHU amnepmeTap, BEWKBE
BEIITHHA Y pajly ca BONTMETAp, BaTMETap Y eAeKTPHYHO
OCHOBHHM aHATOIHHM KOJI0, O/IpeIH KoHeTauTy unctpymenta | 1. OcHoBe paja ca aHaIorHUM 1 MecTo peanuzaunje nacraee
M IUTUTAITHUM MEPHUM W MEPEHY ENeKTPHUHY BENHUHHY JIUTHUTANHUM MEPHHM HHCTPYMEHTHMA
HHCTPYMEHTHMA MOBEKE AHTHTATIHU MYITUMETAp ¥ (KapakTepHCTHKE, NOBE3NBALE Y e Teopujcka HacTapa ce peanusyje y
EIEKTPUYHO KOJIO, MPABWIIHO NOAECH ENIEKTPHYHO KOJI0, KOHCTAHTa HHCTPYMEHTA, YUHOHHLIA
MEPHO MoIpy4je, H3BPLIH Mepetbe nojelaBamke MepHOT orcera) L] j[aﬁopaTopnjc];c sexde ce
HanoHa , cTpyje peanusyjy y nadbopartopuju 3a
MOBEKE INTUTAJIHK W aHAIOTHH omMeTap | 2. Mepemwe cHare y KoJly jeIHOCMEpHE H eNeKTPHYHE MALIHHE
H H3BpLUH MCpCH;C CJIIEKTPpHYHE HaU3MCHHYHE CTPY)C, BATMCTAD
OTMOPHOCTH (noBe3NBaE Y ENEKTPHUHO KOO, Moena oe/LeiLa Ha rpyne
KOHCTAHTa HHCTPYMEHTA, NOJEIIABaHE,
O4HTABAIbE) o [lpunnkom peanuzaumje Bexou
OJIEJbEHE CE JIEJIM Ha TPH rpyne
o CTHUAHE OCHOBHHX HaBeIc HAMEHY W OCHOBHY noaeny o Hamenan noaena TpﬁHCbepMaTO[JB,
Tpauchopmartopn 3HAHA 0 OCHOBHHO] TpanchopmaTopa KOHCTPYKLMja TpaHcopmaropa Ouennpaise TeopHjcKor gena
TeopHju jenHopazHIX HabpOjH OCHOBHE KOHCTPYKLHOHE ¢ Tpancdopmaropeku ey u npudop.
JCNOBE TpchrbopMaTopa . XJ'IE].F]EI'I:E 'rpchtbopMaTopa. Bpeﬂgoaau,e OCTBApPEHOCTH MCXO0a

H TpodazHux
TpaHcopmaropa u
FUXOBO] MPHMEHN

HaBE/Ie CacTaBHE JIEN0Be
TpancopMaTopekor cyaa u npubopa
objacHu ocHOBHE MeTojie Xialjersa
TpaHchopmaTopa

oGjacHu NMpUHLAMN paja
TpaHchopMaTopa

nedunuiie oqHoc npeodpakaja
TpanchopmaTopa

objacHH OCHOBHE e/1eMeHTe
EKBHUBAIEHTHE WeMe TpaHchopmaropa
M HaunH cBoljera CeKyHIapHUX
BENHYMHA HA npuMap

e [lpuxumn pana tpaHcdopmaropa,
WHIIYKOBAHN HANOH Y HABOJKY W HABO]Y.

¢ Onnoc npeobpaaja,

« ExsuBaneHTHa wema TpaHcopmaropa,
cBoljerbe CeKyHIAPHUX BENMYHHA HA
npuMap

¢ BekTtopcku aujarpam Tpancgopmaropa.

o Pexumu paza tpanchopmatopa.

o ['yOuuu cHare y TpaHchopmMaTtopy,
OwnaHc cHara W cteneH Hekopuinhiema.

¢ [Ipomena HanoHa npy onTepehery

TpaHcopmaTopa.

BPLIHTH KPO3:
e qnpahete 0CTBAPEHOCTH HCXOA
® TECTOBE 3Haba

Ouemnpame 1a00paTOPHjeKHX
BeKOH

BpenHoBaibe 0CTBAPEHOCTH HEX0A
BPLIHTH KPO3:

* npaheme ocTBApEHOCTH HCX01a
* u3BewTaje o ypaheHum




HaBele CTPYKTYPY ryOHTaKa y
TpancopMaTopy W MECTO I'lle HacTajy,
nedunmLie creneH nekopuiuhemba
objacHu npoteny Hanowa Ha
Tpanchopmatopy

00jacHH OCHOBHE KOHCTPYKLIMOHE
enemMeHTe TpoasHUX TpaHcopmaTopa
HaBejle HalllMHe crpe3atba TPOhaTHHX
TpascdopMaTopa U OCODHHE OCHOBHUX
cnpera

HaBeJle YCIIOBE 3a napanenaH pajn
TpanchopmMaTopa

Tpodazuu TpaHchopmatopu.
Hujarpamu crnpesarba 1 cBOjcTBa
Hajuewnhe ynorpedbaBauux cnpera.
[lapanenan pan Tpancdopmaropa.

e CTHL@mke MpakTHYHUX
BelTHHA Y
HCITHTHBAY
Tpancopmaropa

NpaBUIHO NPOTYMauH pacnonoiKHBe
MoJaTKe ca HaTIHCHE M0 HLLE
TpancgopMarTopa

H3BPLLIM MEPEhE OTMOPHOCTH HAMOTA]ja
JenHodaszHor wiak TpodazHor
TpaHchopMaTopa

H3BPILM HCHTHBAE TpaHChopMaTopa
Y Npa3sHOM X0y, HaupTa
KapakTepHUCTHKE Koje ce 100ujajy u3
orjieja np3Hor Xo1a u oapene
CIIEMEHTE NMOonpe4vHe rpaxve
EKBUBANEHTHE wWemMe TpaHcdopmaropa
M3BPLUIM HCTIHTHBAE TpaucdopMaTopa
y KPaTKOM Crojy, Haupra
KapakTepHUCTHRE Koje ce 100ujajy n3
orfiea KpaTkor cnoja, ojpenu
CJACMCHTE IUPEKTHE rpaHe
€KBUBAIEHTHE 1eMe TpaHcdopmaropa
W3BPLIH MPAKTHYHY NPOBEPY O3HAKA
KpajeBa TpaHchopMaTopa i MepeheM
HanoHa MpakTHYHO NPOBEPH BPCTY
cnpere TpaHeopmaTopa

M3BPLIM HCMHTHBAKE TpaHchopMaTopa
y orneny ontepehewa, HaupTa
KapakTepHCTHKE cTeneHa
uckopuirhemwa U cnoibHy
KapakTepHcTHKY TpaHchopmaropa
objacHu npy KOjUM yCIIoBHMA
TpaHc(opMaTop UMa MakcHMalaH
cTenexH HCHOPHT_L[hEH;a

BEJKBE

l. HarnucHa njounua enepreTckor

TpaHchopMaTopa, MEPEHE OTHOPHOCTH
HamoTaja jeaHodazHor u TpodazHor
TpaHcopmatopa, osipehusame
XOMOJIOTUX KpajeBa

2. Ornien npasHoOr XoJa eHepreTcKor

Tpatcopmatopa

3. Ornen KpaTkor crioja eHepreTexkor

Tpancopmatopa

4. IlpoBepasatbe 03HAKA Kpajesa 1 CIIPEKHE

rpymne HamMoTta TpodazHux
TpaHcopmaropa, oapelusarme
HHYKOBAHE ENEKTPOMOTOPHE CHIIE 110
HaBOjKY Mo cTYOY TpodasHor
TpaHchopmaTopa

5. Ornen ontepehetsa enepreTckor

TpanchopMaTopa no AUPEKTHOj METO1H
(KapakTepHcTHKA cTeneHa Hekopuwheba,
CIOJbHA KApaKTePHCTHKA
Tpancopmaropa)

Enexkrpuyno n
MATrHETHO K010

* (THUAHKE OCHOBHHX
3HaHKA 0 CNCKTPHYHOM
H MaxHETHOM KOJY

HaBeE BPCTE HHAYKTOPA POTALIOHHX
CIICKTPHYHHUX MallWHa

HaBene OCHOBHA nMpaBHia 3a HBBDT)EH;E
BHLIE(AZHHX HAMOTA]A eJ1. MallKHa

Bpcre uuayKkTopa

DayKe Mo Moay HHAYKTOpa.
[NpaBuna o u3sohemy sumedasnux
HamoTa.

naGoparopujckum BexOama
e onbpany nabopatopujckux BexOH
HAKOH 3aBPLUEHOT LMKITyCa

OxBupHu 0poj yacoBa Mo TeMama

(Teopuja + Bexde)

e Vpoa(3+4)

* Tpanctopmaropu (15 +6)

e ENeKTPHUHO W MaXHETHO KOJIO
00pTHHX MawKHa (8 +4)

e Acunxpone mawmse (15 +10)
MatunHe jeaHocmepHe cTpyje
(14 +6)

* Cunxpone mawune (15 +5)

Ipenopyke 3a peaan3aumjy

TeopHjcKe HacTaABE

Y nouerky Tpeba uctafin Mecto
1 ynory TpaHcdopmMaropa y npeHocy u
ANCTPHOYLHIH ENEKTPHYHE eHEprije.
Konctpykumjy TpaHcopmaropa
of@jacHiTi Ha §a3u npukasa mMojgena
Tpatcdopmaropa. Onpemy
Tpanchopmaropa 0dpaaHTH ONHCHO ca
OCBPTOM HA YJIOTY MOJeINHHX AeI10Ba
(kOTao, KOH3EpBaTOP, NPOBOIHK
H30/1aTOP, KOHTPOJIHH H 3alUTHTHH
ypehaju).

3a NpUHLMN Pajia KOPHCTUTH MOJIEN

TpaHchopmaTopa Hiu jow Golbe
TpaHchopmatop y nadoparopuju.
M3Bectu jeanoctasaH obpasal o1Hoca
CTPYyja M HANOHA 3a MHYKOBAHH
HATIOH 10 HABOjKY W HaBOjy. datu
camo KoHauHe (opmyne Oe3 n3eolera
Kao ¥ 0JHOC TpaHcopmaumje y3
objawmmetbe odpazaua. Paa
ontepeheHor TpatcdopmaTopa
nocmarpari usmel)y 1Ba rpaHuuHa
pexuMa paaa: npa3Hor Xoja v KpaTkor
cnoja. EkBuBaneHTHY nodazny wemy
JaTH QHPEKTHO Y3 ofjalliberbe
NOjeNIMHNX eNlEMEHaTa ca
eKBHBAJICHTHE llIeme.




0BpPTHUX MAlINHA

CISKTPUYHHX MalliHa

o0jacHu NPUHIMN peann3aumje jeaHor
JENMHOCOJHOT HIIH IBOCIIOjHOT HAMOTa
objacHu HauKuH hopmupara TpoazHor
MHJIYKTOpPa M NpHHLKI 00pTHOr
MarHeTHOT noJjba

objacHH HaYMH peanusalmje
JenHodaszuor unaykropa n JleGnanosy
Teopemy

oGjacHu kako ce oapelyje uHIyKOBaHH
HAMoH y puileazHiM HaMOTajuMa

[Npumep uspane HamoTaja

Tecnun Buwedaznu uHAYKTOP, OOPTHO
MAarHeTHO noJbe.

Jennodaszuu unaykrop, Jlebnanosa
Teopema,

HHayKkoBaHH HANOHK Y BHIIEHAZHUM
HamMoTHMa.

o CTHUAbE MPAKTHYHUX
BELITHHA Y paay ca
ENEKTPHYHHM 1
MArHeTHUM KOJIOM
o0pTHHX MallUHA

NPOBEPH HCMPABHOCT O3HAKA KpajeBa
TpodasHor HaMoTa

nposepu peaocnen dhazatpodazHor
HHIYKTODA

MPAKTHYHO JEMOHCTPHPA W 00jcHU
HauKH H3paae TpodasHor
JeNHOCNOjHOT HAMOTa

MPaKTHUHO JIEHOHCTPHPa K 00jacHH
HauHH H3paje TpoasHor 1BOCIOjHOT
HaMoTa

BEXBE

I[IpoBepaBare 03HaKa Kpajesa u
penocnena hasa TpohazHOr HHAYKTOpA.

2. lNpakTuyna wipana tpodazHor

JEIHOCIIOJHOT M JIBOC/IOJHOT HAMOTA

ACHHXPOHE MallHHe

e CTHUAaWme OCHOBHHX
3HaA 0 TEOPHjH
ACHHXPOHHX MaIIHHA
H IbUXOBO] NPHMEHH

HaBe/le HaMeHY ACHHXPOHE MalliHe 1
XeHe CacTaBHe JenoBe

oGjacHH MPHHLAT paaa aCHHXPOHOT
moTopa

00jacHM 10jam ancoiayTHOr U
penaTHBHOT KIH3akka H KakKo ce
onpehyje

0DjacHH MEXaHHYKY KapaKTePUCTHKY
aCHHXpUHDF MOTOPa H HABEE U3pas 3a
OGPTHH MOMEHT

HaBejle ryBGuTKe acHHXPOHOT MOTOpA Y
MeCTa Ha KojHMa HacTajy, nedunuie
EHepreTcku OUnaHc U crenex
nekopuihemwa

HaBe/le OCHOBHE METO/IE MYLUTAbA Y
pan acHHXPOHHX MOTOpa

0Djaln OCHOBHH NMPHHUMN pana
Jjennodasznor MoTopa

objacHu ycnoBe Mo KojHMa HacTaje
reHEepaTOPCKH PeXKHM aCHHXPOHE
matHe W npuMeny y OME

Hamena acuHXpoHe MaLInHE, CKJIOT 1
BpCTE ACHHXPOHUX MOTOpA.
KoHcTpykuija acHHXPOHOT MOTOpa
anHllHﬂ pana aCHHXPOHOT MOTOPA.
Kiusaise, ()pekseniiija y potopy,
cTpyja y potopy.

ExeiBaneHTHa wiema acu HXPOHE
MalliHe

OOpTHH MOMEHAT aCHHXPOHOT MOTOpA
MeXaHHYKa KapakTepucTHKa

['yGuLu cHare y aCHHXPOHOM MOTODY,
OMJIaHC CHara, CTeneH HCKOPHILDKEHA.
Crenen nckopuhema cHare.
ITywrate y pajl aCHHXpOHHX MOTOpa
Perynauuja Op3uHe acHHXPOHOT MOTOPA
ca NMPCTeHOBHMA W KPaTKOCTOjeHHM
poTOpOM.

JenHodazHu ACHHXPOHH MOTOPH
ACHHXPOHA MalllMHa Y TEHEPATOPCKOM
pesumy pana, OWIaHC cHara npuUMeHa y
cucremuma OHE.

o Cruuame NMPaKTHYHUX
BEWITHHA Y

NPaBHITHO MPOTYMA4H PACTION0KHBE
MOATKE €A HATIHCHE T/I0YHLLE

BEWKBE

ITpasan xon oGjacHUTH Ha PeanHOM
jeanodastom tpatchopmaropy.
OfjacHuTn rydbutke y reoxly.
O0jacHUTH HCMIHTHY KpaTak cnoj,
rybuTke y Gakpy u peflaTHBHH HanoH
KPaTKOr Cr10ja M HarlacuTH hEros
3Hauaj 3a napanenat paz
Tpanctopmatopa. Pan ontepehenor
TpaHcopmaTopa objacHuTH ca
eHeprerckor acrekTa. Tpodasue
TpaHchopMaTope noveTH ca
objalmebeM MarHeTHHX CHCTeMA Tj.
na ce Tpodazuu TpaHcdopmarop
MO3KE H3BECTH nomohy TpH
jenHodasHa oBojeHa MarHeTHa Kosia
Hni nomohy jeaHor Tpodastor
MarHeTHor kona. Ha memama
oGjacHUTN Ha4YHHE crajatba
TpodasHUX HAMOTA Y 3BE3LY H
Tpoyrao. ¥3 ofjamethe rpyne cnoja
KOPMCTHTH MOJIEJI €aTa i 00jacHHTH
catHu OpOj M IErOB 3HA4aj.
[Nlapanenan pazn o0jacHHTH y3
JMAAKTHYKY LWeMY WITH LUPTEK V3
HCTHLAE YCIIOBA 32 UCMPABAH pa/l.
Ha 1wacoBuma Teopujcke HacTaBe
00paanTH jenHOCTaBHUjE 3ajaTke
Be3aHe 3a oOpaljeHe HacTaBHe
jenuHuue.

ObjacHuTH 1enose 00pTHE
eNeKTPHYHE MALIUHE W YIIOTY
eNeKTPUIHOT M MarHeTHOT
kona,OGpanuTH yKpaTko MatepHjane
KOj1 c€ KOPHCTE 33 IbHXOBY H3pajy.
V3BpIumTH nofeny MauiHa npeMa
BPCTH HHAYKTOPA, 00pafnTy MojeanHe
BpCTE MHIYKTOPA W OCHOBHE M0jMOBE
0 jenHo(asHUMHU 1 TPOasHUM
Hamoruma. Hauprars jennocrasuuje
TpodasHe HamoTe, TecnnHo 0OpTHO
MarHeTHo noJbe H JleGnaHoBy Teopemy
ofjacHuTh rpadukn 1 KopHinhembem
npeseHTalMja.

KoHCTPYKUM]Y aCHHXPOHHX
MOTOpa 00jacHUTH Ha MOJEITY




HCTTHTHBAY
ACMHXPOHUX MALINHA

00jacHN U 1eMOHCTPHPA HAYHH
Meperba OTIIOPHOCTH HaMOoTaja
ACHHXPOHOT MOTOpa

06jacH1 U 1eMOHCTPHPA HAuMH
Meperha OTIIOPHOCTH H3onatuje
HaMOTaja aCHHXPOHOT MOTOPA
o0jacHM U 1EMOHCTPHPA HAYHH
Mepepksa Op3uHe oOpTama
KOHTAKTHMM TAXOMETPOM, H
OGe3KOHTAKTHOM METOIOM
(cTpobockonom)

objacun naunn nisolersa ornena
Mpa3Hor Xoaa W 00jacHH MOCTYNaK
onpehuBama eleMeHarTa nonpeyHe
rpaHe eKBUBANEHTHE LIEME

objacHn HauuH w3Bolhewa ornena
KPaTKOT Croja i 06jacHn mocTynak
onpehHBama eneMeHaTa IHPEKTHE
rpaHe eKBHBAJIEHTHE LIEeMe

00jacHW 1 IEMOHCTPHpA HAYH
perynaumje Op3sHHE aCHHXPOHOT
MOTOpa MpUMEHOM (DpeKBeHTHOT
npeTBapaja

00jacHH W 1eMOHCTPHUPA HAYHH
NyLWITaka Y paja aCHHXPOHOT MOTOPA a
HaMOTaHHUM POTOPOM H KpaTKo
CMOjeHHM POTOPOM

objacHu Ha4KH u3Bohera ornena
ontepehewa 1 oapelBarma pagHux
KapakTepHCTHKA aCHHXPOHOT MOTOpa
objacHn Haunn ussohera ornena
ACHHXPOHE MalllMHE Y TeHePaTOPCKOM
pexHMYy paza, 00jacHH yCI0Be Noa
KOjHMa Ce OIJIEl H3BOH, HAUpTa
BEKTOPCKH JIMjarpam HaroHa u cTpyja
W IMjarpame akTHBHE H peakTHBHE
CHare 3a pasjiMunuTe BPEAHOCTH
K/H3aba MallliHe
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. HarnucHa nnovnna acHHXpoHe MallliHe,
Mepetbe OTIOPHOCTH HaMoTaja
jenHodazHux u TpohazHNUX aCHHXPOHUX
MaumHa

Meperse 0TOPHOCTH H30JALIHjE HAMOTAja
ACHHXPOHE MalllHHE, MepeHhe 5]}3HHE
oDpTamka KOHTAKTHUM W OE3KOHTAKTHUM
MCTOdama

. Ornen MpasHor Xo4a aCHHXPOHOT MOTOpa

. Ornen KpaTkor croja aCHHXPOHOT
MoTOpa

. Perynauuja 6p3une Toassor
ACHHXPOHOT MOTOPA MPHMEHOM
(ppeKBeHTHOr NpeTBapaya

. [ymrawe y pan acHHXPOHHX MOTOpa ca
HAMOTAHUM M KPaTKo CIOjeHHM POTOPOM

. Ornen ontepehera acHHXpOHOT MOTOpPA
10 AMPEKTHO] METO/M eJIeKTPHUHOM
KOUHHLIOM

. 'eHepaTopcku pexiM paja acHHXpOHE
MauHe

Maiunne jelHocMepHe
crpyje

e CTHUAaHE OCHOBHHX
3HAA 0 TEOPUjH
jenHoCMepHIX
MalllHHa H I'bHXOSOj
MpPUMEHH

Hapeje HaMEeHY W OCHOBHE JleJIoBe
jenHocMepHe MalHe

HaBe/le OCHOBHY MoIey
jenHoCMepHHX MallliHA MpeMa HauHHy
nodyhrsarma

HaBele O3HAKe KpajeBa HaMoTaja
jenHocMepHe mMalliHe

00jacHH HAYHH peanu3almje HaMoTaja

HameHna Mawnse jeHocMepHe cTpyje,
CKJION M OMUC OCHOBHMX JIE/10BA

MAlLMHA jeHOCMEpHE CTpyje

Bpcre mammna jenHocmepre crpyje
npema HaYMHY nodyfhuBama U 03HaKe
KpajeBa MalllHe jeHOCMEPHE cTpyje.
Hamotn vHaykra (apmarype)

[lpuHumMN pajia reHepaTopa jeIHOCMepHe

PACKJIONJbEHOT ACHHXPOHOT MOTOPA fla
YUEHULM BUAE cBakn aeo. HaBectn
Matepujane o1 kojux ce uipalyjy
CTaTop, poTop H lbUXOBH HAMOTH. Hpu
opanu poropa 00jaCHUTH KaBE3HH W
(hazuu portop M nokasatu oba Mozena
na ydeHHUH youe pasnuky. [IpuHuun
paja ofjacHuTH dusnkanto He3
oOpasaua. OBjacHUTH LITA je KIH3akbe,
nat obpazall M HABECTH 3Hauaj OBOT
napameTpa 3a aCHHXPOHH MOTOp.
O6jacuntn Be3y mimelly ontepehiema
MOTOpa Ha BPATHIY, KIH3amka H cTpyja
y portopy. JlaTh npuka3 HOMHHATHHX
BEIHIMHA KOje ce Hanase Ha
HaTnUeHoj nnounti. ObpaanTh
MYLWITAkE Y Pajl CKAOTIKOM, CKIOMKOM
3Be3na-Tpoyrao u nomohy porapckor
oTnopHuka. OnHeaTn KOHCTPYKLM]Y
jennodazHor acHHXpPOHOT MOTOpPA W
HETOBE C/IMYHOCTH W pasinKe ca
Tpodasuum. [pn obpanu ryduraxka y
ACHHXPOHOM MOTOpPY PasiaBOjUTH
ryOMTKE 110 Y3pOLUHMa W JIOKaLMjH HA
MarHeTHe, eNeKTPHIHE ¥ MEXaHWYKE
naTH aeHALHY cTeneHa
Hckopuiiherma motopa.O6jacHuTH
perynauujy 6p3uHe nopoMeHoM dpoja
napH MarHeTHHX MOJIOBA H
(ppeKkBEHTHUMA PETYIATOPOM.
[Mocebuy naxiby oOpaTuTH Ha pai
ACHHXPOHOT MOTOpA y TeHEPaTOPCKOM
pexumy pana, KopucTHTH Clinke,
LueMe, Npe3eHTalHnje H amniere 3a
objammnerhe KOHCTPYKIHje |
NpUHLNMNA paja.

KoHeTpyKumnjy MatmHe
jeanocmepHe cTpyje odpanuTi y3
NPHEA3 HA MOJENY, JHAAKTHIKO]
wemMH UK npesenTauji. O6jacHuTH
KOHCTPYKLUH]Y NMOJOBA U MOJTHUX
HAacTaBaKa M pacnojeny MarHeTHe
MHAYKUHje uenoa wux. Jdaru npukas n
ofjalimetse HaMoTaja HHIYKTa 1
uHayktopa. [1pn obpanu potopa
oljacHUTH CrieUH(PHIHOCTH POTOPCKOT




MHAYKTa (apMaType)

objacHu npuHLKAN paja redeparopa
JjenHocMepHe cTpyje

00jacHH NPUHLLAN peryaaluje Hanoa
jenHoeMepHor reHeparopa

objacHu NPUHLLAN pajaa MOTOpa
jeaHocMepHe cTpyje

objacHu nojary MarHeTHe peakimje
HH/YKTA (apMaType) H HaBese Mepe 3a
FhEHO CMatbeHhe

HaBeJe H3pa3s 3a MOMEHT MOTOpa
objacHn MeXaHH4Ky KapakTEPHCTHKY
moTopa

00jacH1 HauMHe NyLITaka y pai
JEMHOCMEPHIX MOTOPA H METOj1e
npoMeHe Op3uHe

CTpYje y Mpa3HOM XOay M MpH
onrepehetby, HaNoOHCKa jeaHauynHa,

* CnosbHa KapakTepHCTHKA.

* Perynauuja HanoHa reHepaTopa
jennocmepHe cTpyje.

e [lpusuun pajga MOTOpa jeIHOCMEPHE
crpyje.

¢ MarneTHa peakumja HHIyKTa

¢  Komyrauuja

o [ybuuu jeqHocMepHe MalHe, Sunasc
CHara, cTeneH Hekopuufera

¢ [loroncku momenat u 6p3nHa 0OpTama.

s [lywrame y pan, npomeHa 6panne
o0prawsa.

o CTHUAE NPaKTHIHHX
BELITHHA ¥
HCNIUTHBaKY MalllHHa
JjenHocMepHe cTpyje

NPABHIHO NPOTYMa4H CBE
pacnonoKHBe NoAaTKe ca HaTMHCHE
MJIOYHLIE JEIHOCMEPHE MalllHHE
0BjacHH MOCTYNAK H NPAKTHYHO
JIEMOHCTPHPA MEPEF:E OTMOPHOCTH
HaMoTaja je/IHoCMepHE MallHe 1
OTAOPHOCTH H3ONalHje

objacHu HaulH J00Mjatba
KapakTepucTHKe ontepehera OTOYHOT
reHparopa

objacHu HauMH 100Mjaba CroJbHe
KapakTePHCTHKE H KAPAKTEPUCTHKE
noGy /e reHepaTopa ca 0TOHHOM
nodyaom

00jacHH W 1eMOHCTPHPA NPHHLAI
npomeHe Op3uHe 0OpTamba MOTOpa
jemHoeMepHe cTpyje ca He3aBHCHOM
no0y10M NPOMEHOM HaNoHa
HHAYKTOPa W HHAYKTA

BEJKBE

1. Harnucha niouunua jenHocMepHe
MaltHHe, MBpB[—bE OTHOPHOCTH HAMOTA
MalIHHa 3a jeNHOCMEPHY cTpYjy. Meperse
U'I'I[OPHUC'I‘H H3UJI3LI.HjC HaMOoTa.

2. loGujame kapaKkTepUCTHKE MpasHora
X01a M KapakTepHCTHKE Ul'lTepehEH:El
OTOYHOT FeHepaTopa jeIHOCMEpHE CTpYje.

3. loGujame crnobHe KapakTepHCTHKE U
KapakTepHCTHKE NoQyae reHepaTopa jec
ca 0TOYHOM MO0y I0M.

4. Tlpomena Op3uHe oOpTama MOTOpa
JjenHocMmepHe cTpyje ca He3aBHCHOM
no0ya0M (NPOMEHOM HAMOHA MHIYKTOpa
H UHIYKTA, 101aBaeM OTNOPHOCTH Y
KOJI0 poTopa)

CI[HXPUHE MallHHe

e CTHUAE OCHOBHHX
3HAA O TEOPHjH
CHHXPOHHX MalInHa
1 BHXOBO] MPUMEHN

HaBele HaMeHY CHHPOHE MalIHHE 1
OCHOBHE KOHCTPYKLIHOHE J€JI0BE
00jaCHH MPUHIMI Pajia CHHXPOHE
MaLtuHHe

objachu noctynak onpehupama nspasa
32 HHAYKOBaHH HAroH no ¢asu
cratopa

00jaCHH MarHeTHY peaxLmjy HHIyKTa

¢ HameHa cHHXpOHE MalIMHE,CKI0M H
OITHC OCHOBHHX [€J10Ba CHHXPOHE
MallHe.

. KOHCprKL]HOHE OAMTHKE CHHXPOHHX
maiuHa Behux cHara.

o [lpuHuun pasa CHHXpOHOr reHepaTopa.

o  MarneTHu Hanonu HHIYKTOpa H
MHIYKTa, BEKTOPCKH AWjarpam cTpyja.

HaMoTa, a nocedHo netahn
KOHCTPYKLMjY M 3HA4aj KOIEKTOpa W
HeTKHIA Kao eNeKTPUIHE Be3e MalliiHe
Ca CnoJballltbHM J1CJI0M E€JIEKTpHYHE
MHCTanaLuje,

Hasectu gpere nodyae u
naru wemarcku npukas. OdjacHuTH
NPHHLLAI paja reHepaTopa u 1ath
OCHOBHH 00pasall 38 WH1YKOBAHH
HaroH. [Tpunnkom odjatbera
NPHHIIKNA pala MOTOPA jelHOCMEpHE
cTpyje nolin ox1 fenoBamba MarHeTHor
N0/ba HA MPOBOHMK CA CTPYjOM.
ObjacHnTn cmep obpTatba poTopa y
3aBHCHOCTH OJ1 CMEpa cTpyje ¥ poTopy
M CMepa FaBHOr MarHeTHor daykcea.
MarneTHy peakumjy WHIYKTa 1
KOMYTaLHjy 00jacHUTH rpaiykn H
(usukanno. Kopucturu cliuke, weme,
npe3eHTallrje W anjieTe 3a ofjalhemhe
KOHCTPYKLUHje H NPHHLMNA paja.

[Tpu obGpaan cCHHXPOHUX
MaluHHa noceGHyY Nakiby NOCBETHTH
CHHXpOHNUM rexepatopuma. Ko
KOHETpYKuHje uctahu aHanorije
craropa TpohasHOT aCHHXPOHOT
MOTOpa M CTaTOpa CHHXPOHHX
matunsa. [Tpunukom objawmmbeba
BPCTA POTOPA KO CHHXPOHOT
reHepaTopa KOpHCTHTH THAAKTHYUKE
wiemMe | Mojese XHapo u
TypGoreHepaTopa H YKpaTKO HaBecTH
HBHXOBE KapakTepucThke, O6pany
NPUHLKITA Pajla CHHXPOHOT
reHepaTopa W3BECTH MPeKo
thapaigjeBOr 3aKOHA eNeKTPOMarHeTHe
HHAYKLHjE ¥ THHUCKOM NPOBOHHKY.
Jlati u3pas 3a HHIYKOBAHH HAINOH M0
(azu cratopa. Objacnuti nodymy
reseparopa.

OjacHUTH NPHHLKI pasa CHHXPOHOT
MOTOpa Y3 UpTewe, Leme,
(otorpaduje Momene u npeseHTaLMje.
HarnacuTn HaunHe Hamajama cratopa
1 poropa. OBpaanTi KOHCTPYKLH]Y
KOpauHUX MOTOPA, HABECTH OCHOBHY




CHHXPOHE MallliHe

HaBele OCHOBHHE KAPAKTEPHCTHKE
CHHXPOHOT TeHepTopa

objacHu yeloBe npuKbyyerba
CHHXPOHOT TEHEpaTopa Ha eNeKTpUUHY
MpEKY

OIHILIE OCHOBHE KOHCTPYKLHOHE
€/IEMEHTE CHHXPOHUX I'eHepaTopa ca
NEPMAHCHTHUM MarHeTuma

MarHseTHH (NIYKCOBH CHHXPOHE
MalllHe.

MarHeTHa peakiuja HHIyKTa

MH1y KOBAHK HAMOHK Y CTATOPY.
VnpowheHnn BEKTOPCKH ujarpav
HamnoHa.

ryOHLH CHHXPOHE MallUHHe, OUlaHe
cHara, cteneH uckopuimhera
KapakTepHcTHKE CHHXPOHOT reHepaTopa
VenoBH NpHKbYHEHa CHHXPOHUX
TEHEpaTopa Ha ENEKTPHYHY MPEKY.
CHHXPOHH reHepaTopH ca
MepMaHEeHTHHM MarHeTHMa y CHCTEMY
OHE

CHuXpoHnM MOTOpH

Kopauuu motopu

o Cruuamwe NPpaKTH4YHUX
BELITHHA ¥
HCTIMTHBAHY
CHHXPOHHX MalUHHA

TNPAaBHIHO NPOTYMA'H CBE NMOJATKE ca
HATMHCHE NIOYHLE CHHXPOHE MalinHe
oBjacHH nocTynak nposepe Kpajesa u
penocnena dasa TpodazsHOr CHHXPOHOT
reseparopa

06jacHM U 1EMOHCTPHUPa NOCTYNAK
Meperba OTIIOPHOCTH HaMOoTaja
CHHXPOHHX MalllMHa

00jaCcHN H 1EMOHCTPHpA NOCTYNAK
Meperba OTIOPHOCTH U30JaLmje
HaMOTaja CUHXPOHE MalllHHE

o0BjacHn noctynak uiBoljera ornena 3a
noOHjae KapakTepuTCHKE NpasHor
X0/1a M KpaTKor croja

objacHu noctynak uisohera ornena 3a
no0njambe KapakTeprcTHke nobyne
CHHXPOHOT reHeparopa

00jacHM YCIOBE KOje jé HEOMXOIHO
HCTIYHMTH W HAaUMH CHHXPOHK3aLIHje
reHepTa0pa Ha eJCKTPHYHY MPEHKY

L

wn

BEWKBE

. HarnucHa nyiounua CHHXPOHE MallHHE.

[poBepaBate 03HaKa Kpajesa H
penocnena (hasa TpodasHor CHHXpOHOr
reHeparopa.

. Meperbe OTMNOPHOCTH HAMOTA

CHHXPOHHX MaUlHHA. Meperbe
OTIOPHOCTH HSUJIaLLHjC HamoTa.

. Hobujame KapakTepucTHKa npasHora

XO/1d 1 KPAaTKOra Croja CHHXPOHOT
reHeparopa.

. JoGujame kapakTepHcTHKe nodyne

CHHXPOHOI reHeparTopa.

CHHXPOHH3ALMja CHHXPOHOT TeHepaTopa
Ha EJIEKTPHUHY Mpey.

noJeny npema HauHHY Hanajamba
(yHunonapuu, GUNonapHm), HaBecTH
ocHoBHe npasle npumeHe y OUE
I'ne roa je To moryhe usnoxeny
TEOpPHjy paspasuTi Kpo3 KpaTke
pauyHeKe npuMepe

IMpenopvke 3a peanu3aunjy
1a00paTOPHjCKHX BewdH

Bexbe no moryhHocTu
OpraHu30BaTH TAKO JIa CBH YHEHHLH Y
TPYIH paie jenHy eexby winy
uMKIycHMa 10 TpH BexOe. Bewbe ce
pajie TpH CrojeHa yaca; 3a 0BO Bpeme
Tpeba ypaninuT Mepera H KoMIuieTaH
meewrtaj. bpoj nonylhennx exbn je

je Hewro BehH ¥ 0HOCY Ha FOAHILELH

Opoj uacosa. Lllkoackom LeHTpy
ocTarska ce MoryhHoct w3dopa
ONTHMANHOT Opoja BEKOH CXOIHO
moryhuoctuma, OuetbHBambe BexOn
peaiH3oBaTH U Kpo3 NpoBEpY
NPAaKTHYHHUX 3HAKA W BELITHHA, T3B.
ondpana sexou, [Mopen yobuuajennx
Mepa 3awTHTe (3adpaHe yK/bYuHBaba
Oe3 npernena UTa...) CTPOro BOANTH
pauyHa 0 Mepama 6e30e1HOCTH |
3al0THTE HA pay.

Hanomena

Jlo3BOIbEHO OACTYNAabe 011 MporpaMa
moske na Oyne no 20%, ann ra mopa
01100pHTH oroBapajyiu cTpyuHm
OpraH mkone.

OcHose CNEKTPOTEXHHKE

Mepe}be CINEKTPHYHHX H HECNIEKTPHYHHX BEJIHYMHHA

OGHOB/LMBH W3BOPH eHeprije
EnekTpoHuKa y eHepreTHLH

KOPEJIAUMNJA CA JPYT'UM IPEAMETHUMA, OJHOCHO MOJAYJ/IHMA




—  JIutpubyTHBHE Mpeke H MoCTpojersa

— CucTemu ynpasbama
— [lpakTuuna Hactasa

OBHOBJLUBH U3BOPH EHEPIHMJE

1. OCTBAPUBAIE OBPA3OBHO-BACITUTHOI" PAJIA — OBJIMLIK U TPAJAILE

HACTABA
PA3SPE]1 = YKVYITHO
Teopujcka HacTaBa Bexoe IMpakTHyHa HacTaBa Hacraga y Gioky
Il 70 12 82
v 93 31 30 154

2. UWBLEBHW NNPEAMETA

- Pa3Bujame cBecTH 0 3Hauajy 00HOBILHBHX M3BOPA eHEPruje 3a pa3soj enekTpoeHeprerckor cuerema CpOuje, 3alITHTH KUBOTHE

- CpearHe H HaYHHHMa 3a noeehame CHEPTeTCKE edm KaCHOCTH.

- VYno3Hasame YYEHHKA ¢a OCHOBHHUM MPEAHOCTHMA 00HOBI/BHBHX H3BOpa eHepr:rlje — GHOMacoM i reoTepMaiHOM eHepFHjOM.

- Moryhuoctit nipumeHe u noTeHuHjans 0GHOBLUBUX H3BOpa eHepruje y Cpbuju — Onomaca u reotepMaiiHa eHepruja.

- Yno3ssasamwe yueHHKa ca OCHOBHHM NPeJHOCTIMA OOHOB/LHBHX W3BOPA EHEPIHje — XMI0EHEPTH]OM XuapoueHTpane 10 10 MW

- Ocnol/beHOCT YUeHHKA 12 CAMOCTAHO NPEeno3Hajy noTeHudjan ouomMace 1 reorepmante eHepruje y QyHkunjn

- noeehamwa eneprercke edukacHocTH 00jekara.
- Vcpajarbe OCHOBA 3a Jalbe CTHLAME 3HAMBA H YCaBpilaBambe ¥ 0dnacti 0GHOBBHBUX H3BOPA eHeprije.
- PasBmnjame cBecTH 0 3Ha4ajy o0HOBJLHBUX H3BOPA EHEPrHje 3a pa3poj enexTpoeHepretckor cuetema CpOuje, 3alUTHTH HKHUBOTHE

- CcpenMHe W HAUMHHMA 3a nosehawe eHepreTcke epUKACHOCTH.

- Vno3sHaBawbe YUeHHMKa 2 OCHOBHHM NPEAHOCTHMA OGHOBIBHBHUX M3BOPA EHEPrije — coJlapHe eHeprije, (JOTOHANOHCKe KOHBEpP3Hje !

- EHepruje BeTpa.

- Yno3HaBame yHEHHKA ca OCHOBHHM KapakTepHCTHKaMa (IOTOHATIOHCKE KOHBEP3uje, XMOPHIHHM CHCTEMHMA, EKOHOMCKHM

- acmekTuMa Kopuiuhersa conapHe eHepruje u eHepruje BeTpa.

- ¥Yno3zHaBamwe H ocrnocobibaBare YieHHKa ca MOoryhHoOWNY KOHBEp3Hje W akyMylauuje noTeHudjana 0OHOB/BMBUX H3BOPA EHEPTHje
- COJIapHE eHepruje u eHepruje serpa.
- Vno3uasame yueHHKa ca 00HOB/BMBHM HIBOPHMA EHEPTH|E KAO TMCTPUOYTHRHIM reHepaTopima.

- Ocno0JbeHOCT YUSHHKA 1a CaMOCTaIHO NMPEno3Hajy NoTEeHLH]al CoNapHe eHepruje | NoTeHuMjane BeTpa y QyHKLUHjH

- noeehawa eneprercke edukacHocTH ofjexara,
- VYcBajame OCHOBA 3a Jlajbe CTHUAKE 3Haka M ycaBpluapame y 00.1aTH 00HOBILHBHX H3BOPA EHEPrHje




3. UWJbEBH, UCXOJH, OBABE3HH U NNPENMOPYYEHU CAAPKAJU U HAYUH OCTBAPHBAILA TNPEAMETA

Tpehn pa3zpen

HCXO0Au OBABE3HU U IMPEMOPYYEHH
TEMA LUH/bEBH Io 3aBpuieTKy TeMe }"IEHH{(lhe OHTH Y CTambY 1A CAJIPKAJH MO TEMAMA s e e
o Vnosnasame * nedpmumniie nojam 0OHOBBILUBHX * Mctopujcku nperaen npousBoimke u
¥Boay YUeHHKa ca W3BOpa eHepruje MOTPOLIBE EHEPrHje. Ha nouerky Teme y4yeHHKe YIO3HaTH ca
06HOB/bHBE BpcTama * HaOpoju BpcTe OOHOBILHBUX H3BOPA * [IpoGnemu: nosehame 3axrTesa 3a LHILEBUMA M HCXO/IMMA HACTaBe — yuekba,
H3BOpE eHeprije 00HOB/LUBHX eHeprije EHEPrHjOM, UCUPIBEHOCT TUIAHOM H MPOrpaMoM M HAYHHOM OUCH:HBALA.

H3BOpa eHeprije
ca nocedHum
AKHIEHTOM Ha

objacHH HauuH TpaHcdopmauuje
eHepruje W3 00HOBILHBHMX H3BOpPA EHEpPrije
HaBele KOjH CY TO HOBH W3BOPH eHepruje u

TPaAULUHOHATHHX H3BOPA, EKOJIOLWKH
npoﬁnem H, EKOHOMCKO-TTOJTHTHYKH
H3a30BH

XHIPOCHCTEME, VBU/IH HbHXOB 3HAUA] 32 3aIUTHTY KUBOTHE * OCHOBHH NOJMOBH OOHOBB/LHBHX
Ouomacy u cpenuxe H3BOpA Hepruje: odIHLM |
reoTepManHy = objacHK 3Hauaj) HOBMX TEXHOJIOTHja 3a TpaHcopmaLija eHepruje, eHepreTcke
EHeprujy. nosehame eHepreTeke ehUKaCHOCTH Y pesepae.
NPOW3BO/IbH EHEPTHjE KAO 1 HheHY * Pa3zBoj HOBUX TE€XHONOTHja U
pauHoHanHy eMKacHy MNOTPOLIHY. ycaBplliagathe nocrojeiux, ekoHoMcKa
CcTHMYNauuja "3eneHe eHepruje”
e  Vno3HatH * HaBeJle 3Ha4aj KIMMATCKX MPOMEHa + Knmarcke npoMeHe H eKONOLIKH
3awTuTa yUEHHKe ca * objacHm eekar cTakneHe dalre NpodaeMH KO HAC U Y CBETY
HHBOTHE 3Hauajem * Hasene npuuumne Kjoro nporokona = Kjoro nporokon. Crpareruja EY 3a
cpeamne n 3alWTHTE CMamethe eMicHje IITeTHHX racoBa 1
pasniosu 3a KHBOTHE CHIYPHOCT €HEPreTCKOr cHabneBamba
paseoj u cpeaMHe y3 * Vcaspluasame e(hMKacHOCTH H CMabeibe
npuMeHy NPHMEHY HeraTMBHUX yTHLaja nocrojelinx
OHUE u O0OHOBJLHBHX TEXHONOrHja 110 JKHBOTHY CPEAHHY
eHepreTcke H3BOpa eHepruje

e()HKaCHOCTH

OoanuH HacTaBe:

Ipenmer ce peanusyje kpos cneaehe obnuke
HacTaBe:

Teopujcka Hactara (2 waca x 35 cenmuua = 70
yacosa) Bnox nactasa (12 yacora).

Hogeﬂa Oie/bebAa HA TPpYHE:

Ilpunukom peanusauuje DNOK HaCTaBe ONE/bCH:E
MOAENHTH Y ABE Ipyrne.

OuecwHBame

BpenHoBame 0CTBAPEHOCTH HCX01a BPLIHTH
Kpo3:

o npalierse 0CTBAPEHOCTH HCX0AA;

* TECTOBE 3HAMA;

* YCMEHO H3J1arame;

e TECTOBE MPAKTHUHHX BELITHHA




TEMA

LH/LEBH

HCXO0IH

To sapperky reme yuennk he Gurn y cramy ja:

OBABE3HH H TPEMOPYYEHH
CAAPKAJHU 11O TEMAMA

HAYHH OCTBAPHUBAA IMPOI'PAMA

OGHOBBHEH 1
HeO0OHOB/LHUBH
H3BOPH eHeprije

*  Yno3HaBamwe

YUEHHKA ca
HEOOHOB/BUBHM
H3BDPHME.
eHeprije.

e Crpareruja EVY 3a

CMatberbe
EeMHCH]e ITETHUX
racosa n
CUrypHOCT
eHepreTckor
cHabaeBama.

* edmHuLLe N0jaM HEOOHOBILHBUX H3BOPA
eHeprije

* 00jacH! HETaTHBAH YTHUA] HEOOHOBIBHBHX
U3BOPA €HEPrHje HA 3ALUTUTY KHBOTHE
cpeauHe

* HaBesle 3Hauaj cTpaternje yeohemwa unctuje
MPOU3BOIILE eHeprije v Penybnuun
Cpbuju

* OCHOBHH [10]JMOBH K paziinke
0GHOBILMBHX W HEOGHOBIBHBHX H3BOPA
eHepruje

Haunn cmamema emucuje COs,
jaraljerba Koje M3a3uBajy MPOH3BOIHH
NPOLECH ¥ OAHOCY Ha KHBOTHY
cpenuHy.

OKBHpHH §pPOj 4AaCOBA M0 TEMaMa:

Veon y obHoBbHBE H3BOpE eHeprije (10)
3alTHTa JKUBOTHE CPe/IMHE W Pas3ilo3n 3a pa3Boj
u npumeny OHE u eneprercke

eduracHoctu (10 )

O6HOB/EMBH K HEOOHOB/LMBH H3BOPH EHEPrHje
(7)

XuapoeHepruja u

MuHH xuapoenextpane (10)

Buomaca ka0 00HOBLHB H3BOP eHepruje (13)
Il'eoTepMaina eHeprja kao GHOBJLUB M3BOD
enepruje (10)

Buomaca kao 00HoBIbIB u3BOp exHeprije (10)

XuapoeHepruja
]
XHAPOLEHTpaJIe
1o

10 MW

® V03HaBahe
YUEHHKa ca
MOTEHLM] ATHMA
XHIpOEHEPTrHje,
TPAAWULIHOHAJTTHHM
0GHOBILHBHM
H3BOPOM EHEpruje

* Yno3HaBame
YueHHKa ca
MOTEHLHjATHMA
eHepruje riumMe u
ocexe.

-

AeuHULIE NOjaM XHAPOENEKTpaHe
* HaBely Kaja M Iie je HanpasibeHa npsa
xuapoenexrpana y Cpouju

neduHAIIE YKYTHY NPOH3BOIKY
EIEKTHYHE EHEPruje ¥ XHApOeNeKTpaHama
AeyuHuLIE YTHLA] XHAPOEIIEKTPaHa Ha
eKocHeTeM

AepUHAIIE MOy XHAPOENEKTPaHa
npema BeIMYHHI
* HaBejie BpcTe TypOHHA Koje ce KopHce Y
XHI0eJeKTpaHaMa

HaBeJIe BPCTE reHEpaTopa KojH ¢e KOpHeTe
¥ XuapoeieKTpaHama

nedunuwie cHary nodujeny y
XHApOENeKTpaHama

AeuHHILE A€N0BE XHIPOLIEKTPaHE
* nedUHHIIE UTHMY H OCEKY

HaBOAKM NpumMepe u3rpaljeHnx
XHAPO eNeKTpaHa y OKpYKeky

-

.

-

Beauke XE — tpanuunonanun OME
* Exonomku M eKOHOMCKH MOTeHLH|an
manix XE
LleBoBoan v THNOBH TypOHHa
[Mpouena cuare u enepruje MXE,
ONTHMAJIHK
MPOTOK
Enepruja nanme u ocexe
Enepruja ranaca
YTuuaj XuipoenekTpaHa Ha eKocHcTeM
[NoreHunjanu xunpoenepruje y Cpouju
H
MPHMEPH HHCTATHCAHHUX KaralHTeTa
[Tonena xuapoenexTpana npema
BEITHYHHH
Obnact npuMeHe nojesnHuX THIOBA
TypOHHa y
MXE y 3aBHCHOCTH 01 HETO nana u
NPOTOKA.

MecTo peannsaumje:

Teopujcka HacTasa ce peanusyje y
yunonnuu (kaéunety 3a OUE), Gnok Hactasa
peann3oBaTH Y CrelHjantH30BaHoj 1abopaTopHjn
HJIM OPraHu30BaTH CTPYUHY M0CETY
KOM I'[aHP!jaMa rae ce ca yMeEHHIIHMa MOory
peannsoBatH caapixaju Onok Hactare, CTpyuHo
sehe y 10roBopy ca ypaBoM WIKOJE Ha MO4ETKY
IWKOJCKE rOAHHE JTOHOCH OANYKY O pea.nnaauujn
6/10K HacTase (Y TOKY WM Ha Kpajy LIKOJICcKe
roauue). Ilo moryhHoCcTH OpranuzoBaTi
CTPYUHY EKCYP3Hjy Ha Kpajy WKOJICKE rOaHHE.

Ipenopyke 3a peanusaiujy HACTABE

TokoM peanmn3aiiije cBake TEMe YBEK ce
NPHAPKABATH HCTOI IIPHHLIMNA: TEOPETCKH
00jaCHUTH MOjaBY MM 3aKOHHTOCT, MOTBPAHTH je
pauyHCKH (Tamo rae je To moryhe) a oHna
H3BPLIKTH IEMOHCTPALH]y WIH Mepemba y
nabopatopuiju. ¥ TOKY HIKOJICKE roJnHe




HCXO0IH OBABE3HH M TTPENMMOPYYEHH
TEMA IHH/BEBU T W““‘Ehe ST CAIPKAJH 110 TEMAMA HAYHH OCTBAPHUBAILA ITPOT'PAMA
peau3oBaTH Hajmau.e TpH TeCTa 3Hatbha.
leoTepmanua YnozHapate * objacHu 1 pa3yme mTa je To * ['eoTepmanya eHepruja kao OGHOBILHB
eHepruja YUEHHKa ca reoTepMasiHa eHepruja H3BOP eHepruje IMpenmeTHH HacTaBHHK MO#e W3MeHHTH 10 10%,
Kao noTeHuHjanuma * necpunmine vaunn kopuihera rorepmante | ¢ Haunnn kopumhersa reotepmante a y3 carnacuoct CtpyuHor seha no 20%
00HOB/LHB reoTepmante eHepruje eHepruje NPEropyveHor caapskaja.
H3BOP eHepruje kao « o0jacHu M pasyme MpUMLUNAMN paja « [eoTepmanne enekTpane — NPULAN paja
eHeprije 00HOBJLHBIM reTepMalHe NeKTpaHe 3a NPOU3BIALY * [IpHHUMN pasa TOMNOTHE nyMne. Ipenopyke 3a peanusanujy TemMe yBOa Y
H3BOPOM eNeKTPHYHE EHepruje o0HOB/LHBE H3BOPE eHepruje
eHepruje * gedmHule HAUMH KopHhiewa reoTepMaitHe

eHepruje 3a xnafiewse 1 rpejame ojexara
* AedpUHHUILE NPEIHOCTH W YTHLA]
reoTepMaiHe eHEepruje Ha KHBOTHY
cpeauHy
* HABO/M MOTEHLMjaNe reoTepMaliie eHepruje
KO/l Hac U y CBETY
* o0jacHK W pa3syme NPUHIKN paja
TOTUIOTHE NiymTie
. ,ELEC])I[HHLL]E! Ha1HH KOFI}’II.I.IT‘]E'H:ﬂ reoTepMante
EHEPTrHje Y NMosboTnpUBPEnH
* HaBoaM npumepe nirpalenux
reoTepManHiX CHCTeMa Y OKpPYHEtbY

Ha nouerky noHOBUTH 3Hauaj eHepruje 3a
CBAKOOHEBHH skuBoT. Hasect n KDjH Cy TO
00HOBJLUBH H3BOPH eHepruje. HaBecTn
NOTEHLHjAJIE M TIPEIHOCTH OOHOBILHBHX H3BOPA
enepruje. HaBectu 3Hauaj 1 npumeHy
0GHOB/BMBHX H3BOPA €Heprije 3a noeharme
eHepretcke epukacHocTh. [Tpunukom
peanusaliije OBe TeMe KOPHCTHTH BHAEO 3anHce
rae ce BHAM NMpUMeEHa KGPHLLIhE‘,'H:ﬂ 0OHOBILHBHX
H3BOpA EHEPTHje.




HCXO0AH OBABE3HH U MPENOPYYEHH
TEMA UH/LEBH I'o sappuerky reme yucuu&he Oy CTamy i CAJIPAKAJH 11O TEMAMA HAYHMH OCTBAPUBAIbA IIPOTPAMA
Hpenopvike 3a peannsaunjy reme
Buomaca o  CMmamerse * ofjacHn HauuHe 10GHjamka OGuomace | * Bromaca kao W3BOp eHepruje. FCeoTepmaiia eHepruja Kao 00HOB/LHB H3BOD
KA0 ynotpededocuad | U Mogeny eHepruje
00HOBJLHBH MX 'OpHMBA H * objacuu ynotpedy Guomace 3a nobujare * Mane enextpase Ha duomacy.

“'.lBOp eMHCHje INTETHHUX CJEKTPHYHE H TOMNJIOTHE EHE]Z)FD[_jE. HJIH 3a Ha MOYETKY TEME YIMO3HATH YUEHHKE ca

eHeprije. racoBa ynoredom A00Hjabe TeUHHX 1 raCOBUTHX rOpHBa « [lpesoheme Gnomace y TeHo cTambe HauuHOM KopHuifieka reoTepmaHe eHepruje 3a

Ouomace y
MPOH3BO LN
eHepruje.
YnozHasama
YUEHHKa ca
GuoropHpumMa
Koja cy y

Haj PO
ynoTpeGu.

VYnozuatu
YUEHHKa

ca 3Hauajem mane
eJIeKTpaHe Ha
Guomacy.

Yno3Hapatse
YUHEHHKA ca
noTeHuHjanuma
Ouomace

y Cpbujn

neuHMLLE FOAUILILH HCKOPUCTHBH
noteHuujan duomace y penyonnum cpouju
= nemHuUIIE BHIOBE KOHBEp3Mje DHOMace
3Hauaj npoleca TepMUYKE KOHBEp3uje
OHoMace y ropueo

o )Z[eq]HHHLIJE E€JIEKTpaHe Ha 6!{0?\{8(}}‘ noTnan

00jCHUCHH NIDjaM KoreHepaije
HaBoaM npuMepe uirpamheHnx
NOCTPOjerba Ha DHOMACY Y OKPYKERY

* buoauzen kao Te4Ho ropuso

* Buorac nocrpojetsa 3a NnoJbonpHepeHe
tapme

= Enepruja u3 jKHBOTHH,CKHX OTHa1aKa

* [lpernen pecypca Guomace y Cpouju

BJIOK HACTABA:

1. Tlocera u yno3HaBawbe ca paaom
nocrpojersa (enexrpate) 3a
MPOM3BOLY eHeprije Kopuinherem
Ouomace - 6 yacoBa

2. Tlocera u yro3HaBawe ca paioMm
nocTpojerba (eneKTpaHe) Koja
KOPHCTE reoTepManHy eHeprujy 3a
rpejarse M xnahemwe objekra — 6
4yacoBa

nobujatbe eNeKTPUUHE U TONMOTHE eHeprije.

nﬂTBHll,b{jﬂ.ﬂ HMa H HOBHM TEX H()JI()FMJBMH 3a
nogeliawe eHeprercke euracHoCTH ¥ 0djeTuma.
IMpunukom peanusalmje 0Be TeMe KOPHCTHTH
BHICO 3anuce rae ce BUINH NpuMeHa Kopumheu:a
TeoTepMalIHe eHeprije.

I1penopyke 3a peanuzaum i\-’ Teme Ouomaca

KA0 0DHOB/LHB H3BOD eHepruje

Ha noveTky Teme yNo3HaTH yueHHKe ca
HaunHoM Kopuiihera DHomace 3a noOujarse
CJ]R‘JK'I]JH‘-II{C W TOIJIOTHE eﬂeprnje.
TMoTeHmjanmMa 1 HOBUM TEXHONOTHjama 3a
nosehawe eHeprercke eduracHocTH y odjeTuma
kopuiihemwem eHeprije koja ce 106Hja 13
Ouomacy. Harmacutu npouec nponsBoame
ouoropusa. [lpuinukom peaiusaumje oge reme
KOPUCTUTH BUJIEO 3aMHCe e ce BUAN MPUMEHa
kopuiuhewa dnomace Kao 00HOBBHE H3BOP
eHepruje.

I1 PENOpPYKeE 3a peaju3aiiil i\-’ TemMe
xugmneueuruie H XHApoeaeKTpaHe Kao

0{HOBJLHB H3BOD EHEpPIrHje

Ha noueTtky Teme ynosHaTi yueHHKe ca
NOTEHLMJATHMA XHIAPOESHEPIH]E HAYHHOM
uckopumhasama BOJIEHOr NOTEHUM]A 3a
noGujate enexkTpuuHe eHeprije.  TTpHiHKoM
peanuzallije OBe TeMe KOPUCTHTH BHAEO 3anHCe
e ce BUAH npuMeHa kopuwhersa BoaeHor
NoTeHIIHjaTa Kao 0GHOB/LUB H3BOP eHepruje.




Mpenopyke 3a peaauzaunjy O6/10K HACTABE:

Ha MOYETKY HacTaBe y 6J'[DK)’ YUEHHKE YTIO3HATH Ca LW/bEeBUMA H HCXONHMa HacTase / Yueha, M1aHoM pajia i HaY1HHHMa OLEHkHBakba.

O6anum HacTabe

= [lpenopyuyje ce 1a ce HacTaBa y ONOKY peannsyje Kpo3 odMIa3ak M yNo3HaBawe ca paloM KoMMaHuja (enekTpana M MocTpojetba).

= [Ipenopyuyje ce u3solhee HacTase y O610Ky (Ba pagHa naHa ), y TOKY HIH Ha Kpajy WIKOJCKE roIvHe MpeMa pacrnopeny KojH npeanokn ctpyqto sehie a oapenu pyKoBOACTBO LIKONE,
HacTapa OI0KY MOXeE ce Peann30BaTH KPO3 CTPYUHY eKCKYP3HjY Ha Kpajy LWIKONCKe roHHe Y Tajamy 10 2 paaHuX AaHa.

®  3a peanusaunjy Hactase y 0JIOKY 0ITOBOPAH je HACTABHHK TEOPHjcKe HACTABE oarosapajyher cTpy4YHor npeamMera U3 KOr ce peajniyje HacTapa.

= 3a peanusauujy 0JoK HacTaBe notpedHa je koopauHauMja u3mMel)y HacTaBHMKA NpaKTHYHE HACTABE W HACTABHHKA CTPYYHHUX NPeaMeTa U3 KOjHX ce 10K HacTaBa peanusyje, kako OH ce
ycarnacwia IHHaMHKa n3Boljerba HacTaBe ca M3BENEHNM NMpeaaBarbMa

* 'V noroeopy ca npeJcTaBHHLAMA KoMnaHuja npoHahy Haj6oski HAMMH peanu3aunje G610k HacTaBe, Kako GH ce OHA MpHIaroanna Tekyhim pagoBnMa y KOMIaHHjn.

Hacrasa ce peanunsyje kpos cienelie obiuvke nacrase:

CAJIP/KAJ BJIOK HACTABE (12 YHACOBA):

3. [locera u ynoszHapaibe ca pazioM TocTpojera (eneKkTpane) 3a Npou3BoaILY eHeprije kopumherem GHomace - 6 yacosa

4. [Ilocera u yno3HaBawe ca paaoM MOCTPOjerba (€1EKTPAHE) KOja KOPHCTE re0TepMallHy €HEprujy 3a rpejamwe u xnaljewe objekta — 6 yacosa

e TIpH H'}BOT}EH}}’ Onox HacTaBe ofleTbeH:E CE JENH Yy ABC rpyne

MecTo peanuzanmje nacrape
« KOMMaHuja/ enexrpaHa

Ouemnsame
BpennoBaibe 0CTBApEHOCTH HCXO01A BPLIMTH KPO3:

= npahere oCTBAPEHOCTH MCX0/a
*  npahee nNpakTHYHOT pasa
N HBBELLlTajE ca odaBsbeHe D0K HacTaBe

KOPEJIALIMJA CA APYTHM NPEAMETHMA, OJHOCHO MOAYJIUMA

- Enexrpuune HHCTANALUM]E W OCBET/bEHE
- JlueTpudyTHBHE MpPEKE 1 MOCTPOjetba
- [lpakTnuna HacTtaBa



YerBpTH paspen

TEMA LHJBEBH HUCXOIU OBABE3HH M NPENOPYYEHH HAYHH OCTBAPHUBAA
Tlo 3aBpieTKY TeMe yueHnk he GuTn y cray 1a: CAJIPKAJH MO TEMAMA MPOIr'PAMA
* 3Hauerse U nojam * o0jacHH W aeduHKLIe eHepreTcky Ha nouerky teme y4eHUKe YIO3HATH ca
Mpumena eHepreTcke epuxacHocT y ofjeKTIMa W cHCTEMUMA * 3Haueme u nojam EE. IH/LEBUMA H HCXOIMMA HACTABE — YYetha,
00HOB/LHBHX C¢HKaCHOCTH AYTOMATCKOr YNpae/bakkba NJaHOM M MporpaMom H HaA4HHHOM

H3BOpa eHepruje
Y hynxkunjn
nosehama
eHepreTcKe
e(PHKACHOCTH
objexara.

» Ilpumepn nobpe
NpaKkce U3 OKpyiKerba
NpHMEHa Mepe
EHEpreTcKe
eukacHocTH
kopuihemem
OOHOB/BMBHX H3BOPA
eHepruje

neUHKLIE MEPE KOje Cce Npemy3umajy y
UHBY CMaiberba ry0OuTaKa eHepruje u
nosehama eHepreTcke eMKCHOCTH
HaBele Mepe Koje ce npeay3sumajy y
LHBY CMatbetba rybuTaKa eHepruje u
nosehaiba eHeprercke eUKACHOCTH Yy
HHIYCTPH]H, 3rpanapeTey.
noLonpuBpean U caodpahajy
. nednmnme CRamy CHEPreTCKUX paspena

Metone u nauunu npumene EE
(uuayctpuja, 3rpasapereo, caodbpahaj.
NosbONpHBpEa).

[pumepn yenewre npumere EE y Cpouju.

Eduracuu enextpuunn ypehaju.

Huankatopu noeehatba eHepreTcke
e(hMKaCHOCTH.

OLCH:NBaHA.

Q6N _HacTage:

IMpenmer ce peanusyje kpos cienehe
o6MKe HACTaBe:

Teopujcka Hactasa (3 yaca x 31 cenmuua
= 93 yaca), sexde (31 vac) n dnok
nacrasa 30 uacosa

Moaena oae/ben-a Ha rpyne:
[Mpunykom peanusaunje Bexbn oembemne

TOJEJIUTH Y TPH IpyIe.

Ouebupame

BpeaHosarbe 0CTBAPEHOCTH HCX0A
BPLUHTH KpO3:
» npahiere ocTBAPEHOCTH HCXONA;
+ TECTOBE 3HALA;
* YCMCHO H3arake;

TECTOBE MPAKTHYHUX BELITHHA




TEMA LU/bEBU UCX0aH OBABE3HHU U INPEMOPYYEHU HAYHUH OCTBAPUBAIA
ITo 3aBpmieTKy Teme yuennk hie GuTH y cTaiby aa: CAJPKAJA IO TEMAMA MNPOIrPAMA
* YnosHasame yueHHKA | ¢ Hagejie M3 Hera ca cacTojH CyHLue + Enepruja CyHua.
Conapua ca 3HayajeM CYHUaBE | » KoNuKa je eHepruja 3pauerba CyHLa » Tlpouena pecypca, conapka KOHCTaHTa. Oxeupun Hpoj yacoBa Mo Temama:
enepruja Enepruje 3a KOja I0N1a3H Ha MOBPIIMHY 3EMJbE = [lponas spauetba Kpo3 armocdepy (JAHpeKTHO

.

CRaKO/THERHH KHBOT
Yno3HatH ydeHuke
Konuka je
NOBpPLIHHCKA
CHara 3payera
CyHua
OcnocodnTH yueHHKE
Jla y3 nomoh
Onrosapajyhier
[porpama Bpiue
MEpeme H
M3paYYHABALE jauuHe
CYHYEBOI 3payetsa
Yno3HaTH YUeHHKe ca
[lpeanoctuma
MACHBHOT
ConapHor rpejatsa.
Vno3HaTi yHeHHke ca
Haunnom
IMpumene conapue
eHepruje 3a
[pHIpeMy Torue
BOJIE
Cruuare
MPaKTHYHKUX BEIITHHA
¥ MepeHy OCHOBHMX
BEJIHUHHA Ha
CONApHHUM CHCTEMUMA

* Je()MHHIIE KPETamse MIAHETE 3eMIbe

* nediHHILIe CoNnapHy KOHCTAHTY

* HaBeje HAuMH J0CMEBaba CyHUYEBOr
3paucksa Ha 3eMlby

* Hage/e M JledmHMLIE pajMOMETpe 3a
Mepee eHEpPruje CyHUeBOr 3pauerha

* HaBele EHepreTCcKd MoTeHLMja
CYHUEBOT
3payetrba cpOMje Y OUHOCY Ha CPelltby
€BpOnH

* HaBe/e JHEBHY jauMHY 3payuctba CyHLA

* objacuu nojam nacuste kyhe

* HaBoaW npumepe nirpaheHnx
COJIAPHHX EIEKTPAHA Y OKPYIKEHY

* fpuMetbyje cTaHaapiHe 1
creuHjaniioBaHe MepHe HHCTPYMEHTE 1
MepHE METO/IE ¥ LINILY MEpetba
OCHOBHHX BEJIHYHHA HA COIAPHHM
CHTEMHMA

* M3BPIIH OCHOBHA MEPEHha HA CONAPHITM
CHCTEMHMA

u nudy3Ho 3pavetbe, andeno).

[pomena nonoxaja CyHua n 3eMibe.
Meperse H u3pauyHaBare jaunHe CyH4eBor
3paueiba Ha nospliutm oapeljenor Harnba,

Ha

onpehenoj nokauuju.

[lacHBHO CONapHO rpejarme.
Cwucremn 3a npunpemy Tomie BoJe.
[IpumepH cucTema: CHCTEMH ¢a PABHIIM

KOJEKTOPHMA, CHCTEMH Ca BAKYYMCKHM

LHEBHMA,
KOMOHHOBAHH CHCTEMMU.

BEXBE:

[

("]

. Mepemwe n00HjeHe enekTpHYHE EHEPTHje 13

conapHe eHepruje

A ME]}EHJE CJIEKTPOMArHETHOT 3palciba

(cynuesor 3pavera) POTOHAMOHCKHM
naHeauMa Y 3aBHHOCTH OJ1: Harnba rnanena,
100a laHa u roauuber noba.

. Mepetbe 1 u3pauyHaBaibe jaunHe cyHUeBOT

3pavetba Ha
NOBPLINHH NaHeNa Y 3aBHCHOCTH 0/
Haruba u nokauuje

Mepetbe cTeneHa Hekopuiuhera cHcTeMa ca
PaBHHUM KOJNEKTOPHMA Y 3aBHCHOCTH OJL
jaumHe CyHUEBOT 3paverha

B ME]‘)EH:GCTB CTENcHa HCKOPHHIhEPba

CHCTEMA Ca BaKy YMCKHM LCBHMA Y
3dBHCHOCTH O,B.jEHHHE CYHYEBOT 3payictba

IMpumena 0GHORLHBHX H3BOPA CHEpTHje
y (yHKUMjH nioeharba eHepreTcke
epukacHocTH ojexara (9)

Conapua eHepruja

(18)

MoToHaNoOHCKa koHBep3uja (20)
Enepruja setpa (18)

OOHOBILMBH U3BOPH EHEPTHje KAo
nveTpudyrpany resepatopy (8)
Kousep3uja u akymyiauuja eHepruje us
obHOBBMBHX H3BOpa (10)

Pa3Boj n npuMeHa 0OHOBJLHBHX H3BOpPA
eHepruje y CpSuju, ca OCBPTOM Ha 10
cana peannsosane npojekte OUE n EE
kao npumep 100pe npakce (10)

Mecrto peanuszaunije:
Teopujcka HacTasa ce peanusyje y

yunoxuuu (kadunery 3a OME), 6ok
HACTABY PEaH30BATH Y CNelHjann3onaloj
nadopaTopHju MK OPraHH30BaATH CTPYUHY
noceTy KoMaHujama rie ce ca
YUEHHLIMMa MOTY PealM30BaTH cajpiaju
onok Hactase. CTpyuHo Befie Ha MOYeTKY
LIKOJICKE FOJMHE OHOCH OLTYKY O
peanusaumjn 610k HacTage (¥ TOKY Win
Ha Kpajy wkosucke roanue). [lo
MOTYRHOCTH OPraHW30BATH CTPYUHY
€KCKYP3H]Y Ha Kpajy WKOJICKE FOAHHE

[MpenmeTHy HACTABHHK MOKE U3MEHNTH
1o 10%, a y3 carnacHoet Ctpyusor Befia
no 20% npenopy4yeHoT caapikaja.




TEMA LIM/LEBH HCXOIH OBABE3HH U MPEINNOPYYEHH HAYHH OCTBAPUBAA
ITo 3aBpmieTKy Teme yuennk hie GuTH y cTaiby aa: CAJPKAJA IO TEMAMA MNPOIrPAMA
+ OcnocoduTH yueHuke | * geduHMILe WTa j€ CBETIOCT + Kparax ncropujar. I[TH cnoj.
PoToHanoHcka Ia caMmOoCTalHO + objachu npunumn paga [MH — cnoja » MoToHANOHCKA KOHBEP3H]a.

KOHBep3Hja

rnpenosHajy
MatepHjane 3a U3pamy
(®H) heauja, kao u
crenex uckopuhersa.
* OcnocoOuTH
Y4CHHKE
38 CAMOCTAJIHO
cnajame
MOJLyNa y nanene
Yno3HatH y4eHuKa ca
MPHHLIMIOM paja
CaMocTatHOT
(horoHanoHckor
cucTema 3a
MPOM3BABY
eJIEKTPHYHE EHEpruje
* Yno3HaTH yHeHHuKa
ca NpHHLUHNOM paja
(oronanonckor
CONApHHX CHCTEMA
KOjH €y MPHKILYUeHH
na EEC
* Cruuare
MPaKTHYHKUX BEWITHHA
y pany ca
eJIeMeHTHMA
(roTOHANOHCKKX
cHcTemMa

HaBeJle NOAENY CHIIMLLMJYMCKE collaphe
henuje ca ctenenom uckopuihera
MO3Ke Ja aeuHHIIE epHKACHOCT
¢hoTOHANOHCKOT MOLYJIA Y OJIHOCY HA
TEMIEpaTypy.

HaBeJIe NONPEUHH Npecek conapHe
henuje

CaMOCTAHO BPLUIM MOBE3NBAKE MOAYNA
CAMOCTATHO BPILM MOHTAKY H Crajaibe
anyMHHHjYMCKe KOHCTPYKLUHjE 3a
MOCTAB/bALE MOIY.JIA

pazyme 1 00jacHH OCHOBHE KOMIOHEHTE
W NPHHLMN pajid caMOCTaIHOT
(oTOHANOHCKOr CHCTEeMA

pasyme 1 0GjacHH OCHOBHE KOMMOHEHTE
W TIPHHLIHIL pajia CoNapHOr CHETEMa KOju
j€ MPHKJEY4EH Ha eNeKTPOSHEPreTCKH
CHCTEM

yMme 1a oGjacHu u pasyme xudpuane
cHCTEME

ofjjaciu cuctem 3a npaheme

NPUBHAHOT KpeTara CyHua - Tpaukep
TEXHOJIOTH]e

00jacHH NPHHLKI Pajla CYHUYeBOr
ayTomMo0HIa

fpUMerbYje MEpHe HHCTPYMEHTE U
onpemy y paay ca GoTOHanoOHCKUM
HaHeauMa

BPLUM MOHTAKY, CTIajatbe W 1eMOHTAKY
KOHCTpyKUHje Hocaua PMHIT

ananusnpa kapaktepucTuke ®H cucrema
W BpiuM W3bop onpeme

= Marepujanu sa uspany (PH) henuja.

« doToHanoHcka hemnja — KOHCTPYKIHMja.

* VTHUaj TeMnepaType cHare CyH4eBor
3paueba Ha KapakTepucTike henuje.

* Moayau u nanenn.

+ CraHjJap/iHe KOHCTPYKLMje MOIYJIA.
Crnajarme MOIYIA Y NaHesa.

+ Ilpumene GOTOHANOHCKHX MOIYA H

naHena: AHPEKTHO BE3WBAH€ Ha NOTPOLILY,

« Cuctemu ca GaTepHjama.

+ Pan na mpexu.

+ [lpumena @H y aytomoOunckoj
HHILYCTPH]jH.

* JlumenzuoHucame GOTOHANOHCKOT MaHesa —
npoueHa eHeprje MH cuctema y3 npumepe

H3 OKPYHKCHa.

BEXBE:

I. Perynauuja nymerba darepuje nomohy ©HII
2. Pesxumu nyiserba Oatepuje "nymemse no U —

| metoau"

3.TMoesuBatbe (oTOHANOCKUX MOIYIa (peaHo

H I'Iﬂpﬁ.l'lBHO) H JeMOHTaKa

4. MoHraxka  cnajatbe anyMHHHYMCKE
KOHCT}"KL[H_iﬂ. 3d NocTaB/batbe MOaYia u
JAeMOHTaxa

5.H300p u npopauyH Kanauurera
(hOTOHATIOHCKOT MOJTY/IA ¥ 3aBHCHOCTH
MO/yJ1a 3a 3a4aTy CHAry W noTpoHy
MOBPLINHY 33 MOHTaXKY MOYJa.

Ilpenopvke 3a peannsaunjy Bemxon:

« Jenna pewxda ce paam JBa crnojena
LIKOJICKA Yaca M 3a To Bpeme Tpeda aa
ce ypajie cBa Meperba u o0paje
pesyTaTH,

« VY naboparopuju Tpeda na Gyne
JOBOJbHO pagHUX MeCTa 1a mjenu}m
paaHdm ctonom Byay aBa 10 Tpy
yUeHIIKa.

« HMapohewe BewOM ycarnacutu ca
TEOPH|CKOM HACTABOM TAKO ja
oaroeapajyhe sexOe cneae oamax
HaKoH o0pajie TEOPHjCKOT rpajamea,

« Yronuko je moryhe, naGopatopujcka
Mepetba NOTBPAHTH PAYYHCKHM MYTEM,
WK ypanuty onrosapajyhy
CHMYJIALIH]y HA pavyyHapy.

« VY cnyuajy HepocTaTka norpedHe
onpeme 3a Heke Bexbe, ypaauTi
oarosapajyhy cumynauujy.

« H3Belwraje yueHuKa o peaiu3oBaHuM
Bexbama npernenaTi NPUIHKOM
NpOBEpe NPAKTHYHHX BELITHHA.

« HakoH cBakor uukiayca BexON, Kpo3
WHAMBHAYAJIHH paj y4eHHKa, OLUECHHUTH
HHBO CaBIAJaHOCTH CTEYEHHX
NPaKTHYHHX BELUTHHA.




TEMA LIM/LEBH UCX0aH OBABE3HH U NPENOPYYEHU HAYHUH OCTBAPUBABA
ITo 3aBpmieTKy Teme yuennk hie GuTH y cTaiby aa: CAJPKAJA IO TEMAMA MNPOIrPAMA
+ CrHuame OCHOBHUX « neduHNLLE BETAD W HACTAHAK BETpa * Hetopujar kopuwmhetsa eneprije serpa.
Enepruja 3Hama ¥ BELITHHA O * Hapele WITa je ReTPoTYpOHHA, a WiTa je » Bertap kao obnux cyHueBe eHepruje Ipenopyke 3a peaausaunjy reme
BeTpa CHEPTHjH BeTpa BETpOE/IEKTPaHa * Mepemwe u npouena Opsune Berpa. Pyua coJ1IApHA eHepruja Kao 060B/LHBH H3BOD

CTHUAHK OCHORHIX
3Hama M BELITHHA O
CHCTEMHMA OHE KOjH
KOPHCTE EHEPrHjy
BETpa

Crnuatbe
MPaKTHYHKUX BEIITHHA
y Mepibey Op3une
BETpa Ha JOKaLHjH
BETPOEJIEKTPAHE H
Oyke Kojy OHa cTBapa

HaBsese ypehaje 3a mMepetbe Gp3une BeTpa
rpauuKH NpecTaB/ba PyKe BETPOBA
HaBeJIE MOIEY BETPEbaua
HaBeJle YTHLIA] XpanaBoCTH TepeHa Ha
Op3HHY BeTpa HaBe/1e AenoBe
BETpOENeKTpaHe
HaBele MHHUMaTHY Op3uHy BETpa Ha
K0jO] ce MOJKE NPOH3BOIANTH eleKTPHYHA
eHeprija
HaBelle 3Havaj KapakepucTKy kpuse "S”
No3Haje OCHOBHY MOENy !
KapaKkTepHCTHKE ENKTPHYHOT reHepaTopa
KOjM Ce KOPHCTH Y  BeTpoe/eKTpaHama
WEMaTCKH TIPHKa3yje CHCTEM peryjiaunje
ca 3aKpeTatbeM Jonaruua
HaBe/ie enemMeHTe (yHKIHOHATHOT
CK/I0Na MOJEPHOT BeTpoarperara
HaBeJle Pa3IHUHTE THIIOBE
BeTPOTYpOHHA
BENMKHX CHATA Ca XOPH30HTATHOM W
BEPTHUKAITHOM OCOBHHOM
* HaBelle MecTa rie ce rpaie
BETPOENIEKTPAHE Kao H ONTHMANHa
pacrojaia u3mel)y BekTpoenekTpaHa (
BETPONAPK ).
* HaBe/le KapaKkTepucTHKe cTYD 1 TeMesb
BETPOEJIEKTPAHE
* neduHULIE NPHKIBYUEH:E BETPORNEKTPAHE
Ha CIEKTOCHEPreTCKH CHCTEM
* HaBOJH M3BOPE U Mozeny Oyke Kon
BeTpoeseKTpaHa
* HaBoau ypendy o feed-in-tariff
* HaBeJIE HAYWH 3aLITHTE O
aTMoc(pepeKux
npaiLerba BeTporeHepaTopa
* HaBOJIHM MpuMepe n3rpafjeHnx
BETPOEJIEKTPAHA Y OKPYHKEkY
* Mepu Op3uHy BeTpa
= Mepu OyKy BeTpoelsieKTpaHe

BETPORA.

Bertpoarperati — OCHOBHH MOjMOBH,
NPUHLUKIT pana

CHara u creneH HC](U[_‘IPII_UhEH:ﬂ
serporypouna. TSR daktop.

Vruuaj BuckHe cTyda n XpanaBocTH Tepena.
KapakrepucTika cHare perpoarperara. "S"
KpHBa.

KoHuenuuje reHeparopa Koju ce npuMeryjy

y BeTpoarperaruma.

Perynauuja 6p3uHe o0pTama peTpoarperara.

dapme serpoarperata. ManH, MHHH 1
Mukpo setpoarperaty (0,3 — 300 kW).

Pan Ha MpexxH 1 M3010BaHK paj.
JluMeH3HOHHCalbe MAJIMX BeTpoarperara —
NpoleHa eHepruje.

ExoHomckH acnekTn koprwhera eHeprije
BETpa.

[orenunjanu Cpouje 3a kopuiwhersa
eHepruje BeTpa. Yknaname BeTpoarperara y
OKOJIMHY.

BEWKBE:

1. Mepetbe Op3nHe BeTpa ¥ 3aBMCHOCTH 011

2

BHCHHE cTy0a

.AHanusa fokalidje 3a n3rpaiiby BeTpo

CJIEKTPAHE 01 Kapax'repncmxa TEpEHaA
(xpanaBocTH TepeHa)

3. Mepeme Oyke ko1 BeTpoenekTpaHa

eHepruje

Ha nouerky noHoBuTH 3Hauaj eHepruje 3a
CBAKOAHEBHH #HBOT. HaBecTn
noreHuujaie CyHua kao 00GHOBILHB H3BOP
enepruje. OGjacHUTH NACUBHO W AKTHBHO
kopuihere eHepruje Cynua. OGjacHHTH
CHCTEME 33 MPOH3BOJLILY eIeKTpHYHE
eHepruje m cucTeme rpejare pone. Havin
MPUKIbYHEHbA CONAPHHX eNleKTpaHa 3a
MPON3BO/LY ENEKTPHUHE EHEPrUje Ha
enekTpoeHepreTcku cucrem. ObjacHuTy
HAYMH pajsa ayTOHOMHOI CHCTeMa 3a
MPOH3BO/LY ENEKTPHYHE EHEPrHje.
IMpunukom peannsauuje oBe TeMe
KOPHCTHTH BHJIEO 3arHCe T7Ie ce BUIK
npumMeHa kopullhictsa conapHe eHeprije.

Ipenopyke 3a peajusaunjy reme
eHBDrIIiB BETPaA _KAao 0OHOB/LHB H3IBOD

eHeprije

Ha nouerky Teme ynosHaTi yHeHHke ca
nTeHunjaniMa u HauHHOM Kopuhe
enepruje serpa. Haeetn moaeny
BeTpoeleKkTpana.. Hasecty 3nHauaj mepersa
Op3uHe BeTpa 3a W3rpaiwy
BETPOEAEKTPaHa M HAUMH WIrPaiibe
seTponapka. Hasectn aenose
seToenextana. [punnkom peanmsanmje
0Be Teme KOPHCTHTH BHIEO 3arluce rie ce
BHIH MpHMeHa Kopuinhersa eHeprije
BETpA.




TEMA

LHHU/BEBH

UCXOIH

[To 3agpmieTky TeMe yaeHnk he GuH y cramy ga:

OBABE3HH U MPEINNOPYYEHH
CAIPKAJHU MO TEMAMA

HAYHH OCTBAPUBAA
NMPOI'PAMA

ObHOBBLHBH
H3BODH
eHeprije Kao
ANCTPHOYHpPAHN
reHepaTopu

* YnosHatn VUEHHKE ca
KapaxKTepHCTHKaMa
IUCTpUOYHpaHoM
MPOH3BOIKHOM
ENEKTPUYHE EHEprHje

* Yno3HatH yueHHke ca
npodiaemuma Koje
nueTpudyupana
NPOH3BO/ILA HOCH €a
cobom

* yNO3HATH YYEHHKE ca
KOreHepaLHjoM

* ne(puHNILIE WITA NIOAPa3yMeBa
AUCTPHOYHpaH MPOU3BO/IbA ETEKTPHYHE
eHepruje
* HaBeJle MPEAHOCTH AHCTPHGYPaHIX
u3Bopa

eNIeKTPHYHE eHEpTHje
* HaBOJAHW KApAKTEPHCTHKE
AMeTpHOYyHpaHe

NPOU3BO/ItbE €NEKTPHUHE EHeprije
* HABOAW eneMeHTe (HOTOHAMOHCKOT
cucremMa

NPUK/BYUEHOT HA JaBHY MPEXKY_MPEKO

kyhHe uncranauuje
* HABOJIH MECTA [/Ie C& MOTY MPUMEHHTH

(POTOHANOHCKH CHCTEMH
* neduHULIE N0jaM KOreHepatje
* HaBeJie CBE ENIEMEHTE KOTeHepalije
* HaBeJe 3anuxe (OCHIHHX ropHea
* HAaBO/IH NMPEHOCT XHOPHIHOT CHCTEMa
* HABOJW EKOHOMCKE H €KOMNOLLKe
NPenHoCcTH

aucTpulyHupate NpoH3BOIILE eleKTPHYHE

enepruje
* rpaduuKH NPeCTBbA AUCTPUOYHpPAHH

XHOPHIHH CHCTEM 3 NIPOH3BOLLHY
eNexTpHiHe

eHepruje

JucTpndyrpana npon3BoOikha eHeprHje.
OUE y "pany wa mpexn" (npoussontka
CNEKTPUYHE EHEPruje Y LEHTPHMA
NOTPOIHE).

"[peTBapaie" norpowaya y nponseohaue.
Korenepauuja.

HenocrynHoet enektpuuHe eHepruje
BEJIMKOM JIeNly CBETCKE nonyJiauuje.
Exonomcke npeanoct OUE y onxocy ma
MpOWHPEHE MPEKE HITH KO]JHLUFIEH:;C An3ea-
arperata.

H3onoeanu cucremu 6e3 u ca moryhHowmhy
aKyMyJIMCatba eHepruje.

XHOpHAHN H30MOBAHH CHCTEMH.

[penopyke 3a peanusaunjy b0k
HACTABE:

Ha nouerky nacrape y G50y ydeHuxe
YIO3HATH Ca LH/BEBUMA H HCXOIHMA
HacTase / yuewa, MJIAHOM paja u
HAUMHHMA OLICHHBAA.

O6auun HacraBe

= [Ipenopyuyje ce 1a ce HacTasa y
Onoky peanusyje Kpo3 odunasak u
YNo3HABAKE €d PalIoM KOMNaHWja
(eJleKTpaHa M TOCTpojersa)

* [Ipenopyuyje ce u3soheme HacTase y
OnoKy (NeT paaHux aaHa ), y TOKY
WM HA KPajy IIKOMICKe roaHHe a
npeMa pacrnopesy Koju npeanoxu
cTpyuro Behe a onpenn pyKoBOICTRO
wkose, HacTasa OJ0Ky MOwe ce
pearn3oBaTH Kpo3 cTpyuHy
EKCKYP3Hjy Ha Kpajy WKOJCKe roJnHe
¥ Tajay 10 5 paaHuX daHa.

= 3a peaausaunjy nacrage y 6J10Ky
0rOBOPAH je HACTABHHK
TeopHjcke HacTase oarosapajyher
CTPYUHOT NpeaAMeTa H3 Kor ce
peasinsyje HacTaea.

= 3a peanuszaumjy 610K HacTage
notpeGHa je koopauHauuja uimehy
HacTaBHWKA MPaKTHIHE HACTABE H
HACTABHHKA CTPYHHX npeimera w3
KOjuX ce GJI0K HacTaBa peanusyje,
kako O ce ycarnacuna IHHaMmuKa
n3Bolera HacTaBe ca H3BELEHHM
npenaBamuMa.

= YV noroBopy ca npejcTagHHIHMA
Kommnatiija npoxahn Hajoos/bN HAYHH
peannsaunje OIOK HacTaBe, Kako Ou
€e OHa [pHIaroiaxia TEKthM
panoBuma y KOMNaHuju.




TEMA

LHU/bEBH

UCXOIH

[To 3agpmieTky TeMe yaeHnk he GuH y cramy ga:

OBABE3HH U MPEINNOPYYEHH
CAIPKAJHU MO TEMAMA

HAYHH OCTBAPUBAA
NMPOI'PAMA

Kougepzuja n
akymyaauuja
eHepruje u3
00HOB/BHBHX
H3BOpA

* Ynoznatu YUEHHKE
ca
Ha4“uHOM
CKMaauIuTeH-a
eHepruje
npouspeneHe
U3 ODHOB/BUBHX
H3BOpA EHEprije
(conapma enexrpasa,
BETPO €ACKTPaHa M
xuOpuaHe enexTpare
¥ ayTOHOMHOM pajy
Ynoszuatn VUEHHUKE
ca
KapaKkTepHcTHKa-Ma
Garepuja ca
moryhrouhy
aybokor
npambetha
« Cruuate
MPaKTHYHUX BEWITHHA
Yy pany ca
AKYMYJIaTOPCKUM
Gartepujama

nedunanwe conapHe GOTOHANOHCKE
€/IEKTPAHE KOje CY NPHKIbYUEHE Ha jaBHY
CJIEKTPOAHCTPHOYTHBHY MPEKY
neduHANIIe TPHHIMN pajia conapHe
€JIEKTPAHE ¥ ayTOHOMHOM pany

HABOIN NPHHLKI paa: CoNapHor Win
PV uHBepTopa, peryiatop nymewa
no3Haje knacuukaumjy cucrema sa
akymyaupaise edepruje (CAE)

HABOAM CHCTEME 33 aKyMYJIHpakse
eHepruje

HABOJIM LITA ja aKyMyNaTop W BpIIH
HHXOBY MOIEaY

HABOJIN KapaKTEPHCTHKE ONOBHMX
Oarepuja, batepuja ca MmoryhiHowhy
1yBOKOr NpaKibera H ocTanux datepuja
HABOJIH KAPAaKTEPHCTHKE BOJOHHK
reHepatopa u ropusHe henuje

ofjacHH NPHHINMIT paja TOMIOTHE
nymmne

HABOMH EIEMEHTE 3UMHHMX KOMEKTOpa U
aybuHy 3emibe Ha KOjoj ce mocTasbajy
TIOBEKE CHCTEM 3a aYTOMATCKO TIYHEH:e
aKkymynaTopeknx 6aTepHja u camocTanHo
BpLUK o1abup akymyaaTopeke bartepije
33 CHCTEM Y aYTOHOMHOM pajly

+ EHepreTcka elekTpOHHKa Koja ce
NpUMErbYje ¥ CHCTEMHMA 3aCHOBAHWUM Ha
OME: nusepropu, ucrnpasbatin, peryiatopH.

«  Cknaauimreme eHeprije. XeMHjCKH H3BOPH

eHepruje.

« Ounosne datepuje 1 Oarepuje ca
moryhuowhy aybokor npaxkmena. Ocrane
BpcTe Darepuja (HUKI-KaIMHjyMCKe, HHKII-
MEeTanXHAPHIHE, THTH]YM-jOHCKE, JIMTHjYM-
NOIUMEPHE, HUKIT- LHHK...).

+  Jlumensnouucawe 6atepuja y cucteMuMa
ca OME. Eneprija BonoHmnka.

* Hauunu 106ujarba BOAOHUKA.

+ TopueHe henuje.

* Tonnortue nymne.

« Enektporozuna.

+ Bo3una Ha BOJOHHK.

BEKEE:

|. Perynauuja nywema darepuje kon
COJIApHHX H BETPO CHCTEMA Y aYTOHOMHOM
pany

2. Onabup GatepHje 3a CONAPHN CHCTEM Y
aYTOHOMHOM pany.

* npH n3pofjery ONOK HacTase
04C/bCHBE CC ICIH Y IBC I'pync

MecTo peannsaumje HacTaBe
*  KOMMNaHWja/ enexTpaHa

OuemHBaibe

Bpennosame ocTBapeHOCTH HEXoMa
BPLIHTH KPO3:

= npafieibe 0OCTBAPEHOCTH HCXOa

=  u3pelTaje ca obaBbeHe GIOK HacTaBe
" TECT NPaKTHHIHUX BEINTHHA




TEMA LIM/LEBH HCXOIH OBABE3HH U MPEINNOPYYEHH HAYHH OCTBAPUBAA
ITo 3aBpmieTKy Teme yuennk hie GuTH y cTaiby aa: CAJPKAJA IO TEMAMA MNPOIrPAMA
* VrosHaTy yHeHHKe ca | * HaBele, CXBATH M 00jacHM H3jaBy * Moryhuoct npumene u notenuunjann OUE
Paseoj u NoTEHUH]anuMa Tohmosa A. Edisona n3 1916. ronune o y Cpoujn.
npuMeHa HEKOBEHLHOHA-JIHMX 3Hauajy palMoHasiHe ynorpede eHepruje = [lpumepu npumene OHE y concrseHom
00HOB/BHBHX u3opa eHepritje * HABO/IN NOTEHIHjase OGHOREHBHX OKpYHEHY.
H3BOpa * Yno3HaTH yYeHHKe ca H3BOpa « [lomahu npoussohauu onpeme.
eHeprije y NoTeHLHjanHMa eHepruje * 3akoHCKa peryjiarusa v cyOBeHLMje Bezate
Cpounju ca 00HOBJBHBHX H3BOpa * HaBoaw Hajeehe noTeHuMjane HiBOpe 3a nponsBoamy enepruje u3 OME y cery
0CBPTOM enepruje y Cpoujn Ouomace Y HAleM OKpY#kemwYy (KOMNapaTuBHO Npaso).
Ha Jocaja * Yro3HaTH YUEHHKe ¢a | * HABOAM JHEBHE M rOHILE noTeHuMjane | * PeryaaTopHo — npaBHH OKBUP H
peannzoBaHe AKTYEIHOM conapHe (CyH4YaHH NaHu ) eHeprije y (hHHAHCHJCKO-EKOHOMCKH MOACTHLIAjH 34
npojexre OUE 3AKOHCKOM Cpbuju wrpaamwy mManux OHE y Cpouju.
u EE kao perynaTHBOM KoOI Hac | * HaBoaW Hajehe noTeHUMjane exepruje « VYknanawe mMane elneKTpaHe y
npumep aobpe 1 OKpYXKelby setpa y CpOuju QUCTPHOYTHBHY MPEXY.
npakce. * HaponW Hajeehe moTeHumjane
reoTepMaiHe
enepruje y Cpduju

no3Haje canpxaj Ypenady o noacTHUamwy
NPOH3BOLE CTPYje W3 00HOB/LHBHX
n3Bopa eHeprije y Cpbujn u okpyKemny
no3Haje 3asucHoct Cpduje o4 yBo3a
eHeruje

nosxaje Haj3Hauajuuje naeHTHdHKoBaHE
npenpeke 3a 6p3u pa3soj u ynorpedy
00HOBJLMBHX H3BOPA EHEpPIHje

no3Haje TPOLIKOBE POU3BOILE
eJIeKTPHYHE eHepruje U3 MojeMHIX
00HOBJLHBHX H3BOPA €HEpPrHje

1Ma pa3BHjeHy CBET O 3HAuajy npHUMeHe
00HOB/LHBIX H3BOPA eHeprije

HMa pa3BMjeHY CBECT O 3Hauajy ywrele
eHepruje n nopehara eHeprercke
eukacHocTH ofjekara

BJOK HACTABA:

I.  Tloceta W YNO3HABAKE €A PALOM Y je1HO]
on enektpana (no moryhxocru
XHIpOeNeKTpaHH) — 6 yacosa.

2. Tlocera u yno3Hasaibe ca pajioM jesiHor
ofjeKTa y KOMe cy NpHUMEEHE Mepe
eHepercke eduracHocTH (o
moryhHoern nacusHa kyha) - 6 yacosa

3. [locera u yno3Hapame ca panom
e/IeKTPaHe 3a MPOU3BOIILY eIEeKTPHY HE
eHepruje kopuihewem Onomace - 6
4ACOBA

4. Tlocera u yrio3HaBame ca pajaom

NOCTPOjekba KOja KOPHCTE reoTepMaTHy

eHeprujy 3a rpejawe u xnahemwe objexra

— 6 yacoBa

[Mocera u yno3HaBambe KOMOAHW|a Koje

peanusyjy npojekTe y obnactn

EHEpreTcKe ePHKACHOCTH NPHMEHOM

o0HOB/LUBHX W3IBOpA eHeprije — 6

4yacoBa

L




KOPEJALMUJIA CA APYTUM NPEIJMETHMA, OJHOCHO MOAYJIMMA

- 3alTHTa eHEPreTCKUX NoCTpojetha
- Enepretcka epukacHOCT 1 ONpHAHBH pa3Boj
[TpakTHuHa HacTaBa

TEXHUYKA JOKYMEHTALUHJA

1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOI PAJA - OBJIMUU H TPAJAILE

HACTABA

PA3SPE]]
Teopujcka HacTasa Bexbe [MpakTHuHa HacTaBa

Hacraga y Oioky

YKVIIHO

v 62

62

2. UW/bEBHU NMPEAMETA

—  Pa3Bujame cBeCTH yHEHHKA O 3HAYa]y NPHMEHE TeXHHUKe TOKYMEHTalunje

—  Yno3HaBarbe YMEHHKA ¢a CTPYKTYPOM H OCHOBHHM KOMIIOHEHTAMa TEXHHYKE JOKYMEHTaLL1je

—  Ocnocobmagae yaeHnKa 3a kopuinhee cofpTBepeKHX anata y H3paan TEXHHUKE JOKYMEHTaLlje
—  Ocmnocobpasarbe yueHnka 3a ydeinhe y w3pani TeXHHYKe JOKyMeHTaLyje

—  OcnocobbaBaibe yHeHnKa 3a aHanu3a 3a u3soljerbe pasoea Ha OCHOBY ITIABHOT NPOjeKTa

—  OcnocoGibagatse yueHHKa 3a Bohetse rpaheBHHCKOr IHEBHNIKA W rpaleBUHCKE KEbHre

—  Yno3HaBawe YYCHHKA ¢a NOCTYNKOM TEXHHYKKOT NpHjema paiosa

—  OcnocoObaBarme YUEHHKA 33 H3PALY NPOJEKTa H3BEAEHOT CTakba




3. HHW/BEBH, HCXOAH, OBABE3HH H NNPEMOPYYEHU CAJPKAJH U HAYHUH OCTBAPUBABA NMPEAMETHMA

TEMA Wb I e e he 6 ﬂggggf’?;’lllll:il‘-l‘lﬂ il
0 3aBpILETKY Teme yueHHK he outu
y cramy ja: CAZIPPKAJH MO TEMAMA DCIRATHEATATROTEAMA
e VYcpajame e o0jacHH nojam TeXHUUKE « llojam, HameHa 1 cBpXa Ha noverky TeMe y4eHHKe YMO3HATH ca LM/LEBUMA W HCXOHMa
Yeoa Y OCHOBHHX 3Hakka O noxymcmauajc TEXHUYKE ﬂoxymemauuje HAcTage, OAHOCHO YU€iba, MNIAHOM paja i HAaUMHHHMA OUCHHBAMLE
TEXHHUKY NOjMy TEXHUYKE ®  HaBelle OCHOBHY HaMeHy H
AOKYMEHTALHNjyY JOKYMEHTaLmje CBPXY TeXHHYKE JOKYMEHTaLuje O6auun Hacrape

Hacraga ce peanusyje kpo3 naboparopujcke pexde

Mecrto peanusaunje nacrase
« Jlabopatopujcke BexOe ce peannsyjy y pauyHapckoj

nabopaTopuju

Ionena ofe/bera Ha rpyne
o [lpunukom peannsaimje BekON 0NE/bEHE CE JEIN HA TPH Tpyne

Ilpenopvie 3a peanusaunjy HacTaBe
« ¢ o031poM na ce 3a nadopatopHjcke BekOe oNe/berbe €K Ha 3

rpyne, dacose sexOu oprannsosaru y 0n0ky o1 3 yaca
(yueHnun 6u Tpebano na umajy ceake 3. Hejesbe no 3 vaca
BeKOH)

« [lpu peanusaumjn TemMarcke ueluHe YBOI Y TEXHHUKY
JIOKYMEHTALM]Y, YHeHHLM Tpeda 1a oBlaajy NojMOM TEXHHUKE
JOKyMeHTalje, na objacHe HAMEHY M /1a HaBely CBPXY




Opranusaunja
npojekTHe
NOKYMeHTalHje

* Ycaajame
OCHOBHHX 3HaMa 0
OpraHn3aLHjn
npojexTHe
[OKYMeHTaLmje

HaBE/1e OCHOBHE ENleMeHTe
TEXHHYKE .‘].GK)IMEHTaLlHjE
neduHULLIE KO Aaje 3aXTeB 3a
[POjEKTOBALE M LUTA CAIAPHKH
Taj 3aXTEB

CacraBHu 1e10BH (LenHHE)
1pojeKkTHe AOKYMEeHTauuje
Onuura noKyMeHTaumja
npojexra (n3Boa u3 AllP-a,
NPOjeKTHH 3a1aTaK, PElICHe
0 UMEHOBAatY OArOBOPHOT
NPOjEKTAHTA, PELLIEHE O
MMEHOBakbY Capa/iHHKa Ha
NPOjeKTy, JIHLUEHLA 3a
NPOjeKTOBAE)

TexHuukn onuc,

Texuuuku YCNOBH,

[Tpunor mepa 3awuTuTe Ha
pauy,

[Mpopauynu

I'pamuka nokymeHTaumja,
IMpeamep u npeapauyn
Osepasambe MpojeKTHe
HOKYMeHTaLuje

Texuuuka KOHTpOaa
NpojeKTHe A0KYMEHTauuje

npy peann3auuji TeMaTcKe LeTiHe 3axXTeB 3a NpojeKToBakme,
yaeHuuu Tpeda aa ce ocnocode j1a caMoCTalHO OCMUCIIe
capikaj 3axTeBa 3a npojekToBarbe, kopuctehu
CJICMCHTE TEXHHYKE ﬂOK)’MCHTELlHjE H

No3HaBae TEXHOJIOWKOT npoLeca

Anar 3a
NpojeKTOBaME

s VYceajame
OCHOBHHX 3HAMA O
anaTuma 3a u3pamy
TeXHHYKE
NOKyMeHTauuje

s Ocnocobibagame
yueHHKa 3a
kopuiufietbe anara sa
u3pany TeXHHuKe
NOKYMEHTaLmje

Mo3Haje paa ca mporpaMuma 3a
[IPOjEKTOBAE TEXHHYKE
NOKyMeHTalHje

uzpaljyje camocrtanto Gasy
cumbona

noBesyje nojeauHe cumdone y
LEHHY

Codpreepcku anaru 3a uspauy
NeNoBa TEXHHHKE
NOKYMEHTaLuje

CumOonH y eneKTpOTEXHHLLH
npema IEC cranpapny
Mspana b6ase cumbona
[MoBesupamse nenosa cuctema

1IpH peanu3aliji TemMaTcKe LenHe Aat 3a pojeKkToBarbe:
yueHuln Tpeda na ynosuajy yHxkinonanHe moryhHocTh anata
3 U3paly TEXHHUYKE JOKYMEHTauuje

yueHuun Tpeda na ce ocnocobe ma camoctanHo uspalyjy Gasy
cumOO0Na, M 1a UX NPHMEHE NPH H3palH TEXHUYKE
NOKYMEHTaUmje BKI0 CaMOCTANIHO, BHII0 NOBE3HBAEM Y
UenHHY

H3pana
uaejHor
pelema

e Vceajatbe
OCHOBHHX 3Hatba 0
TEXHHYKO]
JOKYMEHTALHjH
HIIEJHOT peLierba

* VnosHaBaime ca
npUMepHMa HaejHor
pelletbsa

objacHu nojaM uagjHoT
pelema

HaBe/le OCHOBHY HaMeHY H
CBPXY HIEJHOT pellieha

[lojam uaejHOr peluetba u
HEeropa HaMeHa

Ilojam, HameHa n cBpXa
TeXHHYKe JIOKYMEeHTaLlje
MIEJHOT pelletha

NpH peanuzamuju TeMaTcke uenvHe Hzpana naejHor pemema, o
YUCHHKA TPAXKHTH [1d N0jaM HIEJHOT peliekha 00jacHe Kpo3
npumepe




H3paaa
rJIaBHOT
npojekra

e VYcaajame
OCHOBHHUX 3HaMa 0
TEXHHUKO]
NOKYMEHTalMjH 38
u3paiy riaasHor
npojexkTa

e VYro3HaBatse
YUeHHKa ca
NpUMepHMa H3pae
rIIABHOT MPOjeKkTa

aedunuiue npeamep 1
npeapaqyH y oKBHpY
TEXHHYKE JIOKYMEHTaLH]e
o0jacHu HEONXOAHOCT
TEXHHUYKE KOHTpOIIE W
peBH3Hje JOKyMeHTaluje

HM3pana npojexTHe
NOKYMEHTALMje Ha OCHOBY
YCBOJEHOT TEXHHUKOT
peluetba

CacTaBHH 1€7I0BH TEXHHUKE
NOKYMEHTALLHje, Onue
TEXHHYKOI pelleHa
Ipeamep u npeapauyH.
YKyfnHa ueHa

VkynHa uHBeCTHLM]A,
TEXHHUKA KOHTpOIA, peBH3Hja
MpojeKkTHe J0KyMEeHTalHje
Vearnaiasarme npojexTHe
NIOKYMEHTALIM]E Ca OCTAIHM
NpojeKkTHMa Ha HCTOM
cHCTEMY

Pa3spana npojexra

NpH peanusaupju Temarcke uennHe Mspana rnasHor npojexra:
1a CXBaTe 3HAYA] YCBOJEHOT TEXHUMKOT Pelletba, Kako Ou
panunm MpOjekTHY OKYMEHTalHjy

yueHuunma Tpeda 00jacHHTH KK ce NPOojeKTHa J0KYMEeHTaLHja
ycarnaiasa ca ocTanuM MpojekTHMa

no/asHa TauKa npu U3paaM rIABHOT NPOjKTA je NPOjeKTHH
3a0aTaK 1aT 01 MHBECTHTOpAa

Ha OCHOBY TPOjEKTHOT 3a/1aTKa, WIEJHOT H YCBOJEHOT TEXHHUYKOT
PELUCHA BPLUK CC W3palid raBHOr I'lpOjCKTﬂ. ca CBMM cacTaBHUM
AcoBHMa

3aBpIIHA UEJMHA NPOjEKTHE 10KYMEHTallNje MPeacTaBba
npejMep ca npeapavyHoM

AHaH3a 3a
nisoheme
pagoBa Ha

OCHOBY
raaBHor
npojexkta

VYcrajate
OCHOBHHX 3Hatba 0
n3eoljery pagopa
Ha OCHOBY TJIABHOT
fpojexra
* Vo3HaBame
YUEHHUKA 3a
uspofjereM pajsosa
HA OCHOBY T/IABHOT
npojexra

ofjacHu HAUKH W3Bohera
panosa

nnaHxpa BpemMe 3a HiBoheme
pajiosa o eTariama
Ae(HHHLIE HAUHH 32 3a
yraphHpame cTsaphe Lene
noTpebHuX paaosa

Amnanuza norpedHor BpemeHa
Ha OCHOBY NPOjEKTHE
NOKYMEHTaluje

Hauun u3sohewa panosa no
TEXHONOLIKOM peay

Hauun 3a yrephusaise
cTBapHE LieHe PaLoBa
@opMHpase NOHYAE 3a
u3Bohee pajsoea u weHa
TeXHH4YKa oOpasia

NPy peanu3aiinji TeMaTCcKe LenHe AHanuza 3a u3solerme
pazioBa Ha OCHOBY TMABHOT NpojexTa, BexOe TpebGa na 6yny
3aCHOBAHE Ha MPUMEPHMa KOjH CY YUEHHLIMA HCKYCTBEHO
RajONHAH.




I'paheBnHckn
AHEBHUK H
rpaheBuHCKA
KibHTA

yCBajare OCHOBHHX
JHaAHA O I'IaHHH}'
sohema
rpaﬁesuucxe KHHIE
u rpaljeBUHCKOr
JOHEBHUKA

o0jacHu Kako ce BOIH
rpaljeBHHCKN IHEBHUK
oabjacHH KO NOTIHCYje
oBepasa rpal)eBUHCKY KibHIy
o0jacHK KaKo ce BOIK
Kpaheauucxa KHHIra
ofjacHu KO MOTAHCYje H
oBepasa rpal)eBUHCKY KHHIY

cBpxa rpalieBuHcKor
JNHEBHHKaA

HauuH Boljerba rpaheBunckor
NHCBHHKA

NOTINHCHBAKE W OBEPABAILE
rpaheanucxor JHEBHHKA
cBpxa rpaljeBUHCKe KibHre
HauuH Bohera rpaheBuHcKe
KHHre

NOTMHCHBAME W 0BEPaBALE
rpalieBuncke Kibure

NIpH peany3aLiji TeMaTCKe UeJMHE YUeHHIIHMa NoKasaTy
usrien rpahesunkcor AnesHuka u rpaieBuHCKe Kibure
YCMOCTABUTH KOpenauujy ca npumepom n3eolersa paaosa koju
e peai30BaH Ha npaxkcH

YUEHHKE OpPraHu30BaTH TAKO 14 CBAKO 01 IHX MPaBUIHO
NOMYHH jesaH AUCT ¥ rpalleBHHCKOM IHEBHUKY

y4eHHKe OPraHH30BaTh TaKo 1a CBAKO 0/l kbUX NPaBHIHO
NONWHH jeiaH THCT Y rpaljeBHHCKO] KibH3H

Texuuuxn
npujeM paaosa

* Yceajambe
OCHOBHHX 3HaKkA O
nperaeny v
TEXHHYKOM MNpHjeMy
panosa

HABEJIE HAYHHE 32 KOHTPOJY
H3BPUWCHHX paloBa

1103Haje HAYHH CACTaB/batba
3arUCHIKA NPUMendn

3aspiueTak u3sohewa panosa
ObGpana mepHux pesynrara
Texunuukn npernen panopa
HauuH TexHu4kor nperneaa
3anucHUK npuMeadn

NpH peanu3aliju Temarcke uenrHe TeXxHHUKH nNpujeM paaopa:
[No#ersHO je na yueHnK 0BJAaLa HAYWHHUMA 33 KOHTpomy
H3BPLICHHX pazoBa

YUHEHHKE YMYTHTH a kopHinhieseM ynyTcTaBa caMOCTaTHO
cacTage 3anucHUK npumendn




H3paaa
npojexra
H3BEJEHOT
cTama

e VYcaajame
OCHOBHHX 3HaHA O
CHHMAtby CTBAPHOT
cTaa M U3pasu
MpojeKTHE
NOKyMEHTaLje

neunuLe y Koje cBpxe ce
uspaljyje npojekar usBeaeHor
cTama

00jacHM y KOjUM cilydajeBuMa
ce MpojeKaT H3BENEHOT CTaba
He pasiuKyje o/ raBHor

H3BENIEHOT CTatba
e VrnosHasame
YUeHHKa ca
MpUMepHMa
npojekara
M3BEJIEHOT CTakba

npojekTa

H3zpana npojexkTa cTBapHOT

CTaha HA OCHOBY TEXHUYKOI

nperneaa
Cuumaibe CTBAPHOT CTatbhd
[Mpumep u3pane npojexTHe
NOKYMEHTALLHje U3BeaeHOoT
cTama

« TpH peanusaumjn Temartcke uearHe Mspana npojekta w3seaeHor
CTatba, yueHULMMa 00jacHUTH U3paLy NpojexTHe
,D.CIK}'MBHT&IIH_je H3BEICHOT CTakka Kpo3 npuMep

OuemuBaise

BpeaHoBarbe 0CTBAPEHOCTH HCXOA BPLLIUTH KPO3:

« npaliere ocTBAPEHOCTH HCX0a

* TECTOBE 3HaMHA

*  OUCHHBaE OCNOCOO/LEHOCTH 34 NPAKTHYHK paj

bpoj yacosa no remama

«  YBOIY TEXHMHYKY AOKYMeHTauujy (2)

* OpraHM3alMja TEXHHYKE NOKymeHTauuje (7)

« anar 3a npojekToBama (15)

« uW3pana uaejHor peitetsa (4)

« M3paga rnaeHor mpojekra (18)

« aHanusa 3a u3soliere panoBa Ha OCHOBY TJIaBHOT NpojekTa (6)
+ rpaheBuHCKa Kibura H rpaleBHHCKH AHeBHUK (2)

* TEXHHYKH NMpHjem paaora(4)

« W3paja npojeKkTa H3BEACHOT cTaba (4)

KOPEJAIIHJA CA IPYTHM NPEIAMETHMA

Enexrpuune uHcranaiuje
Codpreepeku anarti y eHepreTuuu
EnexkrpudHematnne

Eneprercka enextponuxa
OBHOB/LMBH H3BOPH EHEPTHje
IlpakTH4Ha HacTasa




CHUCTEMH YTIPAB/bAIbA

1. OCTBAPUBAIE OBPA3OBHO-BACITHTHOI PAJA — OBJIMLUU U TPAJAE

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bembe

npaKTH’-l Ha HacTaBa

Hacraga y Gnoky

VYKYITHO

1Y%

62

62

2. UHJbEBH MNPEAMETA

— CTHuame OCHOBHHUX 3HaMba O ayTOMaTCKOM YTIPaBibatby.
— Ocnoco0/baBarke 3a YNPaBbatbe MOTPOLIHOM H TPOH3BOMLOM eNeKTPHIHE eHepritje
— CrHuame 3Harba HeolXO0/IHHX 33 YNPaB/bathbe NOTPOLILOM H NPOH3BOAKLOM TOMIOTHE EHEpPrije

— CTHuAbe 3HABLA HEOTIXOAHHX 33 yhpapbake NOTPOLLLOM BOOC

— OcnocobpaBame 3a 01a0Up 1 N0BE3NBAHKE CEH30Pa H M3BPLIHUX €1IEMEHATa
— OcnocoObasatbe 3a paj ca nporpaMaduiHuM JOrHukuM konTpoiepuma y ®©bJ1 u Ladder jesuky
— CrHuame 3Hamba 3a nosesusarbe [1J1K-a ca censopuma n usBpwiHum ypehajuma




3. UW/BEBH, UCXOJH, OBABE3HH U NPENMOPYYEHU CAAPKAJU U HAYUH OCTBAPHBAIbA MPEIMETHMA

HCXO
TEMA b Mo 3aBpuIeTKY Teme }‘{'-l;l:HHK he Gurn y OBABE3HH U IMPENOPYYEHH HAYHH
CAJIPKAJH 11O TEMAMA OCTBAPHUBAIA ITPOT'PAMA
CTamy 1a:
Cruuare onuiie HyHKUMje cucTema (DyHKIMje cHcTeMa ayTOMaTeKoT Ha nouerky TeMme yueHiKe ynosHaTH ca
YBon OCHOBHHUX 3Hamba ayTOMATCKOr yIpaBjbatba YIpaB/batba, LUMJBEBHMA H HCXOAHMA HACTABE, OIHOCHO YHera,
0 Ay TOMATCKOM HaﬁpojH JeNoBe CHCTEMaA Haznsop, ontuMH3OBambe, UIZHOM paja U HAYMHHMA OLEHHBaA
yIpaBbaiby. ayTOMATCKOT yrpasjbatba HHTEpaKUMja 1 YIpaBsbate,CHCTEMH
Ynossaeamwe ca pasiHKyje u ae(uHHILIE OTBOPEHE H AYTOMATHKE, Haa30pa u Oodanun HacTaBe
CTaHaapauma 3a 3aTBOPEHE CHCTEMA AYTOMATCKOT yIpaBJbatkd, [Mpeamet ce peanusyje kpos cnenehe obnke
ayTomarusaumja yrpaBibatba CTpyKTypa OTBOPEHHX CHCTEMA HACTABE:
irpajna H HABEIE OCHOBHE €lIeMEeHTe ayTOMAaTCKOr yNpaBibatkad, . Teop]qjc]{a HacTaga 2 yaca Hele/bHO
yrpaB/bake cTaHaapie KOju ce KOpHCTe ¥ CTpyKTypa 3aTBOPEHUX CHCTEMa YKYIHO 62 yaca roauiime
eHeprijom ayTOMaTH3aLUHjH 3rpaja u ayTOMATCKOT yNpaBbatba,
objexara ynpas/bameM objekTima Esponcku cranaapa EN 15232
Eneprercke nepdopmance srpansa — | MecTo peannzaunje nacrase
yTHUA] Ha ayTomaTuianujy srpana v | Hacrasa ce peanusyje y yunonnuu, naboparopuju
yIpaBlbaibe eHeprujom odjexkra 33 ayTOMaTCKO YNpaBibaibe N nporpamaduine
JIOTHYKE KOHTPOJIEPEONPEMIBEHO] €a YMPEKEHHM
o Paiymeram.e Onabepe n noBexe ceH30pe KOju ce CuetemMH ayTomaTcKOr ympasihawea | PatlyHapuma
Cucremn npuHLAA kopucte y CAY tonnoTHom rpejama/xnalhera,
ayromMaTckor ynpabJbatba EHEPIHjOM CucTeMH ayToMaTckor ynpasisama | 1101e1a one/bewa HA rpyne
ynpasbaika TOIIOTHOM Onabepe 1 nosexe WIBpLIEHE KIHMaTH3alHje/BeHTHIALIH]E,
TONIAOTHOM eHeerjOM enemMeHTe ngﬂ C€ KOPHCTE ¥ CAY AYTOMATCKO YIpPaBbakhe rpe_iau,em. Onebere ce IeNH Y TPH rpyrne.
eHeprujom Cruuame 3Haiba o TOMIOTHOM €HEPrHjoM Jla/bHHCKO yTIpaB/bambe rpejambem .
onabupy u Paznukyje yrpagbarmbe 0mnIe HIM Vnpaebake KoTna npema Ipenopyre 3a peanu3aunjv Hacrase
OBESHEAY CHCTEMOM O/1 J1aJbHHCKO YNpaBbathe CIOJbALIILO] TEMIIEPATYPH, 2 X )
eneMeHaTa Viipassmane b s | PauyHapu koju ce koprcTe Mopajy OHTH
cMcTEMa cnosballkbo]  Temnepatypu  ca s )
yipaBbara yTHUAjeM COBHE TeMNIEpaTYDE, *  KODHCTHTH CBA JIOCTYNHA HACTABHA CPE/ICTRA
TONIOTHOM Co6HH KOHTPONICPH 33 YNPABILAHE ¢ KOPHCTHTH MYJTUMEIHjASTHE Npe3eHTalmje
eHeprijoM « ynyliUBaTH YUEHHKE [la KOPHCTE TEXHUYKE

KOTJ0BA,
Jennosoncko ynpaebaibe cHcTema
rpejama,

TepMoenekTpHUHH H3BPLLIHH
enementH —ON/OFF,
TepmoeneKkTpHaHN M3BPLLHHA

eeMEHTH — MPONOPLMOHATHH,
ENeKkTpHYHH W3BPIIHH ENEMEHTH —
MOTOPH30BaHH NOKPCTA1H,

bexkuuHa cnpera KOHTponepa W
NOKpeTaya — pajano CHrHATHMA,

NPOIHCE U NPUPYUHHKE

o ynyhuBaTH yueHHKE J1a KOPHCTEHHTEPHET W
CTPYUHY JIMTEPATYPY

*  MOTHBHCATH YMEHMKE 3a camoCTanaH paa

¢ TOACTHLATH YUEHNKE Jia paje y napoBuMa u
MakbHM rpynama

Ouem-uBame
BpenHoBate OCTBAPEHOCTH HCX0A BPLINTH
Kpo3:




3oncku koutponepu, Komynukauuja
KOHTpO/lEpa W MOKperaia nyTem
Bac-a,
[Mporpamaduinu
GMS mogemom,
CuctemMH ayTOMaTCKOT YIMpaB/batba
sawTHToM oa CyHua

TepMOCTaTH  Ca

o CTUlambe 3Haha 0

Onabepe CAY oceeTibetheM npema

Cucremu ayTomMaTckor yrnpaslbaka

Cueremn HAauHMHUMa BPCTH W BEITHYHHH OCBETIbEH:A OCBETIHEHEM,
ynpaebatba YpaBbaiba Otjacan CAY enekTpHaHOM CucTeMH ayToOMaTCKOT YrMpashatha
EJIEKTPHYHOM CACKTPHIHOM eHeprujom y nomalnHcTBy, CIEKTPHYHOM €HEPrujom v
eHeprujom eHeprujom 3rpajaama, rpajgoBuMa nomaluHCTBY,
® VYnosHasame ca Onuwe KNX cucreme CucteMH ayToMaTcKor ynpasibaiba
PasiHYHTHM ﬂpeﬂﬂomu CAV 3a yrpapbatbe ENEeKTPHUHOM eHEPrujom Y
HHBOMM2 NPOM3BOIILOM EIEKTPHUHE EHEPruje srpagama, KNX cucremn,
ynpaeJeata 13 0OHOBJBHBHX H3BOpA EHEPrUje CucreMH ayTOMATCcKOr Yrpasbatba
CIIEETPIEROM Hasesie enemenTe 3a tabuHCKH eeKTPHIHOM eHEprijom y
GHEprujoM HAI30D M YTNpaBLake rpanoBHMa,
UCTPHOYTHBHOM MPEHKOM CucTtemMu ayTOMaTCKOr YrpaBJbakba
PEaKTHBHOM EHEPrujoM,
CucTeMy ayTOMATCKOT YNpaBbakba
eNEKTPHYHOM €HEPrHjOM Ha MecTy
NpON3BOIbE,
Cucremmu dayTOMAaTcKor yrnpas/baka
ANCTPUGYPaHuM H3BOpHMA
EJIEKTPHUHE EHEPrHje,
JlabHHCKH HAaI30p M YNpaBbake
MpPEKOM HAa HHCKOM M CPeflibem
HaNoHy.
® Vrno3Hagame ca Onuie n Hadpoju nenose cHeTeMa 3a CucTeMH ayTOMATCKOT YMpaBJbakba
CHeremn CHUCTEMHMA 34 NpoOH3BOALY BOIE NpOH3BOAILOM BOAE,
YHpaBibaiba NPOH3BOLILY Onuwe n Habpoju aenose cuctema 3a CucteM# ayToMaTcKOr yrpasibaba

MpoH3BOAKOM H
noTpoLkLOM BOAE

nujahe Bone

®  VYnosHaBake ca
CUCTEMHMA 3a
IUCTpUOYLHjy
BOjIE

e [loauszame
CBECTH O 3Ha4ajy
NpaBwIHOT
kopuiuhicma
BOJIHHX pecypca

nuctpudyuujy Bone

[Tpennoxu Mepe 3a cMabekbe
TPOLUKOBA 3a nujahy 1 OABOLHY BOAY
Habpoju u onabepe oarosapajyhie
CEH30pe M H3BPLUHE eJIEMEHTE Y
BOLOBOAHHM CHCTEMHMA

NOTPOLLHOM BOIE.
EACKTPHYHH BEHTUIH,

Mepauu NpoTOKa, npahieme
NOTPOIILE BOJAE MyTeM padyHa 3a
YTPOIWIEHY BOLY, NPHKYIbalke H

Kopumherwe KHLIHHLE Kao
CaHHTapHe BOJIE
[popauyn  norpowise Boge Y

nomalHHCTBY M MatbeM cramOeHoM
objexTy

« npahewe ocTBAPEHOCTH NCX0Ma
«  TECTOBE 3Haba
*  pENU30BaHE nMporpame

Oxeupuu 6poj yacoBa no Temama

Veou (8)

CHcTeMH ayTOMAaTCKOr YyMpae/batbd TOMUIOTHOM
eHeprijom (8)

CucteMH yrpae/baiba ENeKTPHUYHOM EHEpPrijoM

(10

Cucremn yIIpaB/batba IPOH3BOHOM "
MOTPOIIKHOM BoJe (4)

[TpumeHa nporpaMadHIHKX JIOTHYKHX

KOHTpO/epa y CHCTEMHMA ayTOMATCKOT
Yrpasibama (30)
[Ipumepu npuMeHe ayTOMATCKOT YNpas/bata (2)




IMpumena
nporpamMadHIHNX
JIOFHYKHX
KOHTpoJIepa y
cHCTeMHMA
ayTOMAaTCKOr
Ynpagmbaima

e  Cruuame 3Haba

0 mporpamMuparby
nporpamMadHiIHUX
TIOPHUKHX
KOHTpOJepa
(TUIK-a)
Osnanasare
IHAMMMA 33
npumeny [JIK y
CHCTEMHMA 3a
yNpasbabe
eHeprujom

Onabepe censope 3a NoBe3nUBame
cucrema ca [1J1K-om

pema patom crcremy opadepe
oaroeapajyhu 6poj ynaza u uznasa
TJIK-a u momyna

Kopwucri ochoBre nornuke dyHkumje
3a pan ca [1JIK

Kopucru cneumjante ¢pyHkumje 3a
nporpamupasse [1J1K-a

[osuaje nporpamupatse [JIK
nomohy @BJI wan nenep aujarpama
IMnanupa npomwupesa [TJIK
Tectupa n McnpaBu rpeke y
nporpamy

OcHosHa koH(pHUrypaumja plc-a,
apxutekrypa PLC-a, ckeH umukmnyc.
OCHOBHE KOH(IMrypaluje xapasepa
(onuc pyHKUHOHATHE leMe
Xapjipepa, opraHusaiija Mmemopuje
MPOLECOPCKOr MOJIVAA),
Moaynapuoct PLC-a, cranaapanu
YIA3HO / M3A3HH MOJYJIH
(MTUTATHE M AHANIOTHW) H
CNelnjaiHy YIa3Ho [ n3nasHiu
MOJIYJTH,

GSM monyn, KNX moayn
nporpamupaise ple-a, nporpamckn
Jjesuuu 3a nporpamupaibe PLC-a no
IEC cranpapanma,

Hedunncarse npoMeHBHUBHX.
[locrasmame napamerapa
AHAIOTHUX H CTIEUHjAlIHUX MOy A,
Hauuun nucama KOPHCHHYKOT
nporpama PLC-a.

OcHosue OBJ] pyukumje, u kono,
HIJIH KOJI0, HE KOJIO.

Hu koo, HHAH KOJIO, EKCHIIN KO0,
H KOJIO Ca HBHLIOM,

Cneunjanue ®B]1 hyHkumje,
TAjMEPH, ACHHXPOHM [1aBaYH,
opojauu, RSkono, Plonok...,
[lpexknau u noTnporpamu.
Kopuiwhere ypehaja 3a
nporpaMupatse 1 eza ca PLC-em.
TecTuparse nporpava i OTKJIamkambe
rpellaka/HeocTaTaka, MpeHoc
nporpama y PLC u TecTupatse y
CTBAPHO] YNPAB/bAYKO] CHTYALMIH.

Ipumepn npumeHe
ayTOMaTCKor
¥YNpaB/bana

CrHuame 3Hamba o
YCNewHnM
npUMEpUMa H3
npakce

e O0jacHu MPAKTHYHY MPHMEHY

CHCTeMa ayTOMATCKOT YIpaBlbaiba

[lpumepn npuMeHe ayTomatckor

yripaB.batba ¥ IIKOJICKHM
objexTHma,
[Ipumep  npumeHe  ayTomaTckor
yipapbatba KPETAHEM  CONAPHOr
KOneKTopa,
[lpumep  npumene  ayromaTckor

ynpaebatba KI'X cuerema.

KOPEJALIMJA CA IPYTUM NPEAMETUMA

- OOHOB/BMBH H3BOPH EHEPrHje
- OGHOB/BHBH H3BOPH €HEPrHje

— Eneprercka edpukacHOCT M OAPKHBH Pa3Boj

- TucTpubyTHBHE MpEke H MOCTpojerba
- EnextpuuHe uncTanammje




Hazus npeamera:

Fopumey ona vacosa:

Pazpen:

LinbeBn npeamera:

NPEAY3ETHULUTBO

62 uaca
YETBPTH

- Pa'!BHjaH:F.‘ MNOCIOBHHX H MPEAY3CTHUYKHX 3HAHA, BCIUTHHA W NOHAllakha:
- PazBujame npeLy3eTHHYKHX BPEIAHOCTH H COCOOHOCTH /1a CE MPEMNo3Hajy npeay3eTHHYKe MOTYHOCTH ¥ IOKAIHO] CPeaHN 1 IeTyje ¥ CKIaLy ca THM;
- PazBujarbe NOCIOBHOT U NPe/ly3eTHHUKOr HAYHHA MHULLIBEH:A;

- PasBujame cBeCTH O COTNCTBEHUM 3HAKHMA H CIOCOOHOCTHMA H 1a7b0j NpodecHOHANHO] OpUjeHTALLI]H;
- OcnocobbaBaise 33 aKTHBHO Tpaxewe nocia (SaI'IOLIJJbEBaH:e H CaMOSa]‘IOLLlJbaBaH:E):

- OcnocoG/mbapare 3a M3paiy JeIHOCTaBHOT NJlaHa NocioBamba Mane hupme.

TEMA LH/BEBH UCXO0aH OBABE3HH U MPEMOPYYEHH HAYHMH OCTBAPUBAIA
ITo 3aspuerky Teme yuennk he GHTH y cramy ju: CAJIPKAJH 11O TEMAMA MNMPOTPAMA
Ha MOYETKY TEME YUCHHKE YIO3HATH Ca
MpeayseTHHIITBO Pazymesarse ® HaBele aleKBaATHE NpUMEpe [Mojam, pa3Boj ¥ 3HA4A] NpeLy3ETHUILITBA, LUH/BEBHMA H HCXOIHMA HACTABE — Y4uetba,

H Mpeay3eTHHK

nojMa H 3Hauaja
Npe1y3eTHHIITRA]

NIpEAY3eTHHILTBA 13 TOKAIHOT
OKPYKEHA;
® HaBejle KapaKTepUCTHKE Mpeay3eTHNKA

ITpodun 1 KapakTepUCTHKE YCTIELIHOT
npeay3eTHHKA;
MoTHBH npey3eTHHKa:

[lpenosnaBame o0jacHu 3HAUa] MOTHBALIHOHHUX Texuuke u KpuTepHjymu 3a yrephuBame
0coOeHOCTH (akTopa y npeay3eTHHLITBY: Npeay3eTHHYKHX MPeaHcrosHUHja;
npey3eTHHKA. e J10BE€NiE Y OJIHOC MOjMOBE
Npeay3HMIBHBOCT M MPELY3eTHUILTBO;
PasBujame n Paseujame * onadupa U3 MHOLLITBA WIgja OHY Koja je Ipouena nocnoBHUX MOryRHOCTH 33 HOBH
npouena CrnocobHOCTH 3a IIPUMEHIBHBA H PEAIHA 38 OTHOYHIbAILA NOC/IOBHYU NOLYXBAT:

MOCTOBHHX Haeja, yOuaBake, OM3HHCA; SWOT ananuza-ocHOBH

MAPKETHHT IJIaH thopmynucame n ® Mpeno3’Ha palinuuTe HauUKuHe Enementn mapkeTuHr mukca (SIT)-npousson,
npoueHy OTNOYHILabA NOCTA, ycayra, leHa, KaHanu aucTpnbyumje,

MOCIOBHHUX Hﬂejﬂ;

VYno3xapare
yHEeHHUKa ca
ENEMEHTHMA
MAapKETHHT TUI1aHa;

PasBujase cmucna
38 THMCKH pa.

e youu mehycobHo aenosarse hakropa
KOjH YTHYY HA TPHKHILTE;

® CamMOCTalHO NPUKYTN MOJATKE ¢a
TPKHIITA-KOHKYPEHLHja,
NOTEHLUN|ATHH KIHjEHTH, BEMUHHA
TPKUILTA;

® IpaBW NOHYY yenyre;

® pa3BHja MAPKETHUHT CTPATErKjy 3a CBOjY
NOCIOBHY MIE]Y H NPE3EHTY]E CBOJ
MApPKETHHT M1aH;

® paju THMCKH Y YUEHHUKO] TPYTIH.

NpoMoLHja);

DaKTOpPH NOCTOBHOT OKPYKEHba:
NOTEHUM]ANHH KIWJEHTH, BETHYMHA TPHHALLTA,
AMPEKTHA H HHIHPEKTHA KOHKYPEeHIIHja,
TPEHI0BH HA TPIKHLUTY HTI.

EnemenTy MapkeTHHI naana;

Paa Ha TepeHy-HCTPAKUBALE TPHKULLITA;
BakHOCT THMA 3@ POIAYKTHBHOCT Y T10CHY.

niaHoM pana i HaYHHHMA OLIeH:HBaHA.

O0auun nacrase:
[Tpenmer ce peanusyje kpo3 cnenehe obnunke

Hacrase:
BewOe (62 vaca)

IMoxaena oae/berba HA rpyne:
Opnemere ce aenu Ha ABE rpyne npHIHKOM

peaiusaimje BewOM.

MecTo peaansaumje Hacrape:
Bexbe ce peanusyjy y kabuHeTy/ y4HOHHULM

(neo Be:kOH ce peanusyje y kabuHeTy 3a
HH(OPMATHKY ).




TEMA

LIHJbEBH

HCXOOH

o 3appmeTky Teme yucHnk he GuTH y cTamy aa:

OBABE3HH U MNPENMOPYYEHH
CAJIPIKAJHU MO TEMAMA

HAYHUH OCTBAPUBAKBA
MPOIrPAMA

¥Ynpasmbame n

e VYioszuasaise

® Haseje ocobuHe YenewHor MeHayepa:

Mewnaument ynkuuje (riaHupate,

IIpenopyke 3a peannsaumnjy HacTage:

opraumsaumja y4eHHKa ca ® [103HAj€ pazIHuNTe YIIpaBbay ke OpraHu3oBame, Boljerme W KOHTpona);
CTHJIOBMMA CTHITOBE; MeHauMeHT CTHIOBH -(ﬂ[_‘!eﬂy3eTHHK Kao
pykosohersa. e o0jacHH OCHOBE MEHaLIMEHTa ycyra / MeHauep);
NPOU3BOIHE: OcHOBHA 3Haka 0 yNpap.jbatby W JIMAEPCTBY -
e ysulja 3Hauaj miaHupama 1 onadupa JNEMOKPATCKH CTHII, LEHTPANIM30BaH, JIHce
JBYACKHX pecypca 3a notpebe dep,... :
opraiuzaumje; MeHauMeHT YCIyTa MPOH3BOhE - YNPaBbabe
e o0jacHu 3Ha4a) HHPOPMALHOHHX MPOM3BOINM PECYPCHMA, YIPaB/baibe
TCKHO..'IO]'Hja 3a CaBpPEMEHO NOCJIOBALE. CHpOBHHaMa H NONYNPOW3IBOANMA, YNIpaBbakhe
NpOU3BOAHHM I'lpO].lECOM):
HuhopmaLuoHe TeXHONOIHje Y NOCI0Bakby
(nocnoBHM MHGOPMALIHOHN CHCTEMH,
HHTEPHET, UHTPAHET M EKCTPAHET ¥
MOC0BAILY . €JIEKTPOHCKO MOCI0BALE,
CJICKTPOHCKA TProBHHA, H‘le.).'.
[Mpasun * YrnosHasame ca e 3a0epe HAjroBOJLHH]Y OpraHH3alHOHY 3akoHcke (hopMe OpraHH3OBalba ACIATHOCTH!
OKBHp 32 MPaBHHUM OKBHPOM 1 npaeHy (JopMy OpraHu3oBaba MHcTuTymnje u vA(pacTpyKTYpa 3a NoApUIKY
OCHHBAC 34 OCHHBAH:E H JEJIATHOCTH] NPEeAY3CTHHLITBY.
" (pyHKUHOHHCAE e npukynu uhopmatuje Koje cy
dyHKUROHHCAIbE NENaTHOCTH. norpedHe 3a ycnewHo soljewe nocna;
JACTATHOCTH

® CaMOCTAIIHO CA4HHH WIH MOMYHH
nocnosHy AokymenTaunjy (CV,
NoCA0BHA MHCMa, Moade, 3anHCHIUK,
obpacun...).

Mpeay3eTHRINTRO W npeayzeTHHK: [laTn
npuMep A06por rpeiy3eTHHKa Wi
103BaTH Ha JellaH Yac rocTa -npeay3eTHuKa
KOju OM FOBOPHO YUEHHLIHMA 0 CBOjHM
vckycTBuma. PasBHjame u npouena
NOCJIOBHHX HAEja, MAPKeTHHT NJ1aH:
Kopuerutu onyjy uaeja u sol)ene amckycuje
Ja ce YUeHHIIHMA NOMOIHE Y KPeaTHBHOM
CMHULLbatbY OH3HHC HIEja M n300pY penHe
33 JasbM pajl Ha o). YUeHHUn ce aene Ha
rpyne y Kojuma ocTajy 10 Kpaja u pane Ha
JIe/IOBHMA MOCJIOBHOT nuiana. ['pyne
Y4EHHKA OKYTUbeHe OKO jeHe MOCIOBHE
HIeje BpIIe UCTPAXKHBAKE TPKHUINTA 11O
HacTaBHUKOBUM ynyTtcTteuma. ['pyne
yHEHHKa y nocetama Manum npeaysehinma
HHOPMHULLY € 0 HAMHHY MPaBibeHa
MOHYIE M CAMOCTAJIHO TNPABE MOHYIY 38
npumep whxosor npeayseha.

¥npaebame n oprannszannja: onpehen
0poj yacoBa npema H3DOPY HACTABHHKA Y
nHopmarHakom kaduuety. lasTu
YIYTCTBA YHEHULIHMA T1e H Kako Ja nol)y no
Heonxoanux undopmaunja. Kopueruru
cajToBE 3a MPHKYIMJbatbe HH(pOpMallija
(WWW.Apr.gov.Is, WWW.SITE.ZOV.IS;
www.mspbg.rs...). [Tocera counjantum
NapTHEPHMa Ha JOKATHOM HHBOY (ONLITHHA,
(punujane Haumonanue ciyxde 3a
3anoubasatke, PernoHante areHumje 3a
pa3Boj Manux ¥ cpeaux npeayseha u cin.)




TEMA LHJbEBH HCXO0AH OBABE3HH U MNPENMOPYYEHH HAYHUH OCTBAPUBAKBA
o 3appmieTky Teme yueHnk he Guri y cramy aa: CAIAPKAJH IO TEMAMA MNMPOI'PAMA
Exonomuja * Vnosuagame IUIAHHPA NPOH3BO/ALY H TPOLLKOBE 33 Crpyxrypa Tpouikosa (hukcnn u Bapujabuinu | Y4YeHHUKH NpojeKT-npe3eHTalnja
Noc0BAKA y4eHHKa ca COTCTBEHN OH3HKC; TPOLLKOBH) W Npar peHTabHIIHOCTH; nocjosHor niaana: [lossaru Ha jesan yac
(huHacHjcKuM kiacuukyje Tpowkose npenyseha u [puxoau u rydnum; rocTa - NPejly3eTHNKA 38 NPONEHY Gu3HHe
acnekTumMa H3pauyHa npar peHTadHnIHOCTH; [pukymubame noTpedHUX noaataka Ha Tepeny | MUlaHa. ¥ npe3eHTaLHjH KOPHCTUTH CBA )
npeyseha/ cactasu (UHAHCH]CKE M3BELUTAje W EBbHXO0BA Npe3eHTaLmja; RACTIONOANEA CPENCTER SA BIEYALANUIY.
pane. HajjexnocTasijoj opmu (Gnnanc OCHOBHH €JIeMEHTH H OpraHn3aLuoHn nian 3a | [TPEMNOPYKa je 1a ce Tema ., Yuennkn
cTama, OUIAHC yernexa H TOK FOTOBHHE concTeHy OH3HUC Haejy. NpOJeKT-n3pajia ¥ Npe3cHTaLija NocI0BHOr
npeayseha); njaHa* 3anoyHe npuankom odpahusarba
npukynH nudopmatuje notpebie 3a Teme IlpoueHa nocnoBHux uaeja*. Ha oBaj
NPOW3BOAHN W PHHAHCHJCKH NaH W O HAHH IPCTARGS MO, 1A METETPHINE
3BOpHMA (PUHAHCHPAbA: YHEHHYKH MPOjeKT TOKOM HapeIHHX TeMa
npeseHTyje oapeljenu 1eo miasa IPEAMETA,
Npon3BOAILe/ PHHAHCH]CKOT MIaHa.
Ouewnpame:
BpenHopate 0CTBAPEHOCTH HCXOAA BPIUUTH
Kpo3:
[lpahiere ocTBapeHOCTH HCXOA.
; TecTose 3Hama.
Yuennuku ¢ Ocnocodbasame H3pa/H JENHOCTABAH MOCNOBHH NJaH H3pana uenosuror GusHuc niaxa 3a TecToBe MPAKTHYHMX BELITHHA.
npojexT- y4eHHKa BeLITHHH (1e0 NOCTOBHON MAaHa); concTeeHy OM3HMC Haejy;
npesenTanmja npe3eHTalje npema ycpojeﬂoj NOCIOBHO] HAEjH [pesenTaunja nojenuﬂammu_x / rpynumx Bpoj 4acosa no Temama:
MOCJIOBHOT MOC/IOBHOT I/1aHa. NPE3¢HTY)€ NOCIOBHH MIaH (1e0) y OM3HHC NIAHOBA M AHCKYCH]a. TMpenyzerrumTeo 1 npeayzetuik (10)
DIAHA. OKBHDY CBOje THMCKe y/iore. PasBujatke W MPOLEHa MOCTOBHAX HEja,
MapkeTHHr nia (10)
VYnpassbame u opradusauuja (12)
[TpaBHH OKBHP 3a OCHHBAH:E H
yukumonucare aenartocty (10)
Ekonomuja nocnosama(10)
YueHHuKH npojekT-npe3eHTauuja
nocnosHor rnaxa (10)

KOPEJALIUJA CA JPYTUM NMNPEIMETHMA

- CBH CTPY4HH NpeaAMeTH




Hasus npeamMera:

Topuimbu oHa vacosa:

Paspen:

LumeBn npeamera:

31 yac Teopujcke nacraBe
YETBPTH

YNO3HABAE CA KOHLENTOM EHEPreTCKe eUKACHOCTH;
pasymeBame 3Hauaja nobosmiuamwa EE y srpanaperey,unmyctpuju,caobpahajy,nomsonpuepenn;
Yno3HaBame 3Ha4aja eHepreTcke cepTudukaitje nocrojehHx 1 HOBHX 3rpaja;
Carzienagaibe 3Hauaja U3paje eHepreTCKor nacoua 3rpaje;

Carnenaearme 3Ha4aja eHepreTCKOr Mperneaa srpame;

carieaBatbe KapakTepHCTHKA H NOTEHLMjala yLTele Kpo3 npuMeHey Mepa 3a nofowwame EE y
3rpajiapcTBy, HHaAycTpUju,caobpahajy, nomonpuspenm;
carefaBabe KapakTepUCTHKA W noTeHuMjana npumene mepa EE y emucny excnnoataunje oGHOBIBUBHUX H3BOPA CHEPrije;
yMo3HaBake 3Hauaja yeolera eHepreTcKor MeHalUMeHTa y ipenysehnva y unby noeevama EE;

yno3Haparhe ca HaunHuMa 3a nosehamwe EE cuctema 3a npousBoby, NPEHOC M IHCTPHOYLIN]Y €NEKTPHUHE U TOTIOTHE EHEprije
KA0 M MpH TPAHCNOPTY M AMCTPHOYLIM]Y NPHPOIHOT raca;

yMo3HaBame 3Hauaja npaBuaHor yeoherwa NPUPOIHOT CBETA Y MPOCTOPHje;
yno3Hapawe 3Hauaja kopuhera EE ¢BETIOCHHX H3BOPA Y TEXHHLIH OCBET/bEH:A;

YMO3HABAE Ca KOHUENTOM pa3Boja;

EHEPTETCKA EOHKACHOCT U OJPXKHBH PA3BOJ

YMO3HABAE Ca KOHLENTOM OIPKHBOI pa3Boja;
YIO3HABAKE CA KOHLENTOM HALWOHAJIHE CTPaTertje OAPKHBOT Pa3Boja;

HCXO0IH
TEMA LHHUb [lo 3aBpeTky Teme }ieumc he Gurn y B UE L s e e b
Mo TEMAMA OCTBAPUBAIbA IMPOTPAMA
cTamby 1a:
e CrHUabe OCHOBHHX » oGjacHu nojam eHepreTcke IMojam enepreTtcke eduracHOCTH e Ha nouerky reme yyeHHKe
¥YBoa CHaKba 0 NojMy e()MKacHOCTH 3Hauaj eHepreTcke e(puKacHOCTH YMO3HATH €A LIHLEBUMA H
EHEepreTcke *  HaBene 3Haqaj NMPUMEHE EHEPIrETCKE HCXONHMA HacTaBe / YUehda,
e(lm KaCHOCTH U ed)HKaCHGCTH ¥ CaBpeMEHOM ApYIUTBY IUIAHOM paja i HauuHUMa
3Hauajy y OLEHHBAbA,
CaBpeMEHOM
APYIITBY MecTo peannzaiyije HaCTaBe
*  CTHUAE OCHOBHHX * o0jacHu Mojam eHepreTcke 3nauewe 1 nojam EE.
Eneprercka nojMoBa y o eHKacHOCTH Metozne 1 vaunuu npumene EE » TeopHjcka HacTasa ce peanusyje
e(puracHocr y EHepPreTcKoj e ofjacHH HAYHMH W METOJIE IPUMEHE (uHaycTpHja,3rpanapeTBo,caotpahaj, Y YUHOHWILA HITH Y
3rpagaperBy edukacHoaTn y CHepreTcke e UKacHOCTH Y N0JLONPHBPEA). MYATHMEH]ATHOM

3rpansapcTBy

pas/MuMTHM rpaHaMa npuspene
HaBejle NpUMepe yCrewHe NpuMeHe
euneprercke epukacoctu y Cpoujn
HABE/E KOjH CY TO HHIAMKATOPH
noeehama eHepreTcke e(PUKacHOCTH
objacHu wWTa je eHEPreTCKH Macoll
objexTa, 3alITO Ce H3dje M KO ra
usaaje

1la 3Ha 1a 00jacHH Knacupukaumjy
EHEpreTckux paspena odjekara u Kako

OnpskuBa rpaimba H eHepreTcka
eukacHOCT.

IMpumepu yenewne npumene EE y
CpOuju.

Huaukaropu nosehama eneprercke
e(PUKACHOCTH.

Eneprercka cepruukaumja
3rpaja,eHepreTcKH Macoll.
EHepreTckn npernen 3rpaze.
TepmoBusHjcko cHUMarbe objexara,

creunjann3oBaHoM KaGHHeTy

OuemnBame

BpeHoBabe 0CTBAPEHOCTH HEXO1a
BPIINTH KPO3:

e npahete 0OCTBAPEHOCTH HEXOA
®  TECTOBE 3HAHLa




ce onpeljyjy

obpaja pesynTara

OkBupun 6poj yacopa no TemMmama

Eneprercka
epuracHoct y
EHEPreTCKOM CeKTOpY

¢ CTHIAILE OCHOBHHX
NojMOBA O
eHepreTcKoj
ehMKACHOCTH Y
CHEPIreTCKOM CEKTOpY

o0jacHM 3HAYEHE H NOjaM EHEpruje
Hasene NnpejaHocTH H MaHe
kopumhemba nojenHux odnuka
eHepruje

objacHu acnexTe eHepreTcke
e(prkacHocTH ODHOB/BHBHX H3BOpa
eHepruje

3Haueme 1 NojaM eHepruje.

O6Gnnum enepruje.

TTpenHoCTH 1 MaHe TIPOU3BOIE H
kopuithera nojeanHux obiauka eHepruje.
Eneprercka edukacHoCcT 00HOBLHBHX
H3BOpa eHepruje. (CyHuena eHepruja,
eHepruja serpa,

reoTepMaiHa eHeprija,

eHepruja u3 duomace)

EHeprercka
epHKACHOCT Y
HHAYCTPHjH

e CTHUAKbE OCHOBHHX
NojMOBA O
eHepreTcKoj
edmkacHocTH y
HHAYCTPHjH

MO3Haje onuITe NPHHLMINE
CHEPIeTCKOr MEHALIMEHTA npeﬂyseﬁa
ofjacHu wrra noapasymeBa eHepreTcka
peBM3Hja

00jacHU OCHOBHE NPUHLMIE
nodobllaka CHEPreTCKE eq:lPIKaCHDCTH
CHCTEMA 3a NPUIIPEMY caHUTapHe
TONNE BOJE

00jacHn OCHOBHE NMPHHLIKIE
noGobilama eHepreTcke eHKacHOCTH
cucTeMa 3a TpaHenopt ¢gaynaa

oéjac HH OCHOBHE MPHHLHME
nodosbIlaka eHepreTcke eHKacHoCTH
CHCTCMA 3d NPOH3BOAKLC TOIUIOTHE
eHepruje

objacHu nojam TapudHOr chucTemMa
Dﬁjﬂ.CHH METOIE 38 CMabCHC
MOTPOLILE eNEKTPHUHE eHeprije
00jacHi OCHOBHE NpPHHIMUIE
yHanpehema enepretcke eduKacHOCTH
CHCTEMaA 3a KJ]lrlMaTH'jﬂ].lij H
BEHTHJIALM]Y

oBjacHH OCHOBHE NMPHHLMIE
yHanpelewa enepreTcke eHKacHOCTH
CHCTEMa 3a pacxXialHHuX cUCTEMa
objacHn

EnepreTckn MeHamkMeHT npeyseha.
Eneprercka peBusmja .

Mo6ommamwe EE cucrema 3a npunpemy
CaHHTapHe TOIUIE BOAC.

TMoGomwamwe EE cucrema 3a TpaHcnopt
dnyuna.

INobobwamwe EE cHcTema 3a Npon3Boimbe
TOMNOTHE EHEPrUje MPUMEHOM
ayToMaTcKe peryiaumje.

Tapudun cucrem.

OO6pauyH TPOLIKOBa 3a el1eKTPUUHY
€HEePTH|Y 1 Mepe 3a BIXOBO CMaberhe.
Vhanpehewe EE cuctema 3a BeHTHIALM)Y
W KIMMATH3ALH]Y.

Vuanpehewe EE pacxnaaHor cHetema.
Vpehaju 3a peryaaumjy u Mepere npeaate
TOTOTHE eHepruje o0jexTy v hyHKUH]H
EE (kanopumerpn)

Euneprercka
efpuracHocT y
NpoH3BoOALH, NPEHOCY
H AHETPHOYUHjH
CIIEKTPpHYHE H
TOIUTOTHE enepruje

e CTHUAMme OCHOBHHX
NojMOBA O
EHEPreTCKOj
eHKaCHOCTH Y
NPON3BOH:H,
NpeHoCy H
AHCTPHOY LM
eNeKTPHUHE 1

objacHu nocrynak uspane enebopara o
eHepreTcko) eMKacHOTH NOCTPOjeba
32 MPOH3BOILY ENIEKTPHYHE EHPrHje
objacuu nocrynak mipase enebopara o
€HepreTckoj eMKacHOTH MOCTPOjeba
3a NPOH3BOILbY TOIIOTHE EHPTHje
objacHu mocTynak u3pane enebopara o
CHEPreTckoj eHKaCHOTH MOCTPOjera

Enabopar 0 eHepreTckoj eurkacHocTi
MOCTPOjekba 3a MPON3BOIILY eNl.eHeprije.
EnabopaTt o eHepreTckoj e)MKacHOCTH
NOCTPOjeiba 3a NPOU3BOAILY TOMNOTHE
eHeprije.

Enabopat o eHeprerckoj epukacHocTH 3a
BEHTHNALN]Y, KIMMATH3ALN]Y rpejarbe 1
xnahere

= Vpou(l)
e [EHeprercka euKacHOCT ¥
srpagapctsy (4)

e Ewxeprercka eduracuoct y
eHepreTckoM cexkTopy (3)

*  EHeprercka efukacHOCT y
UHAYCTPH]H (6)

*  EHeprercka eUkacHOCT y
MPOM3BOH, MPEHOCY U
AUCTPUOYLIMjA ENEKTPHYHE H
TOMIOTHE eHepruje (4)

» ExepreTcka epuKacHOCT H
ocBeT/hee (6)

*  3Hauewe W N0OjaM OJPKHBOT
passoja (3)

*  |lnanupame 0ApAHBOI pa3Boja
(2)

e  Enxepruja n 0pxKHBH pa3goj (2)

Ipenopyke 3a peanusauujy
HacTaBe

V yBoaHOM 1ey oGjacHHTH MojaM |
ncrahi 3Ha4aj eHepreTcke
epuKACHOCTH Y caBpemMeHom
OpYyuITBY.

Eneprercky eduracHocr y
3rpagapeTey oGpanuTH y3 nomoh
NpHUMEHE CABPEMEHHX CTaHaapia H
TpONHca Be3anHX 3a eHEPreTcKy
efukacHocT objekara. [locedHy
NaXKy MOCBETHTH TepMOBH'!HjCKOM
CHHMahy H TYMaichy pe3ynrarta
CHUMaba.

Eneprercky eukacHocT y
HHIYCTPH]y peannsoeat Hasolherwem
wro seher Opoja MpaKTHIHAX
MpUMepa, KOMIMAPALHjOM CTakba Mpe 1
[OCJIC NPUMEHE CABPEMCHUX HOPM K
eHEepreTcKke ePUKacHOCTH.
EHeprercky edukacHocT 0cBeT/betba
oﬁpaﬂu'ru Ha NMPaKTHYHHM
npUMepHMa CaBpeMeHHX CBETIOCHHX




TOMJIOTHE eHepruje,
TpaHcnopTa u
aMeTpubyLuje
ﬂplipO,Il.HOF raca

3a BEHTHIALNW]Y, KTUMaTH3aLHjy
rpejame 1 xnahemwe

Eneprercka
edmuKkacHocT 1
0CBET/bEthe

CTHuame 0CHOBHHX
1ojMoBa 0
CHEPrecTCKOj
epracHoCTH
OCBET/bEH:A

objacHu MOCTYIKe ONTHMAIHE
TPHPOAHE OCBETILEHOCTH MPOCTOpa
opeu epHKacHOCT eNeKTPHIHNX
M3BOpA CBETNOCTH ¥3 ocnoHau Ha EE
objacHn ocHoBHH koHuenT EE
CBETIOCHHUX H3IBOPA M HaBeae npumepe
00jacHM MOCTYIKE OCBETIbEtbA
CrnoJballilb X NMPOCTOPa Ca acneKTa EE
HaBene H KOMEHTapHLIE NpUMepe
Jo0pe npakce

00jacHH NPUMEHY EHEPreTCKH
e(MKACHOT OCBET/bEHA Y KOHLENTY
nameTHUX Kyha

ofjacHi MPUMEHy eHEpreTcKH
e(HKacHOT OCBETIbEHa Y KOHLETITY
nacHHBHX Kyha

Haumnun yBohera npupoaror ceerna y
MPOCTOPH]E U MEpe 3a ONTHManNaH
CBETI0CHH KOHpOP.

EdukacHocT BelITauKux usgopa
CBETJIOCTH-YNOPEIHA aHAIN3a
CBETJIOTEXHHYKHUX H €JIEKTPOEHEPIeTCKUX
napameTapa

Konuent EE ceeTnocHux usgopa —
IWTEALHBE CHjaNnHLIE.

OcBeTIbeIbE CHOJLALILHX MTOBPLIHHA.
IMpumepn 1odpe npakce npumMete
€HEPTeTCKH e(PMKACHUX U eKOTIOLIKH
NPUXBAT/BUBHX CBETIOCHUX H3BOPA .
EHepreTckn ehMKacHO OCBETIberbe H
KoHLUenT "namerHa kyha''.

Eneprerckn ekacHo o0CBET/bEE H
KOHUenT "nacusra kyha"

3uaueme n nojam
OPIRHBOT pa3Boja

CTHIJH.H:E OCHOBHHX
MOjMOBA O O/IPIKHBOM
pasBojy

ofjacHu nojam, eKOHOMCKY H
JIPYLITBEHY JIMMEH3H]Y QIPAKHBOI
pa3Boja

oGjacHu Mojam oNp#HUBOT pa3Boja ca
ACTMeKTa 3allTHTE JKHBOTHE CpEeaNHE

e« & & o

3Hauere H MojaM OJIpKHBOT pasBoja.
EKoHOMCKa ANMEH3H]a OAPKUBOI pa3Boja.

JlpymTeeHa 1MMeH3Hja 0PAKHBOT pa3Boja.

Jlnmen3uja onpuBOr pasBoja ca
CTAaHOBHLITA 3alUTHTE JKHBOTHE CPEIAHHE

IiaHnpame oapRuBOr
pasBoja

CTHUame 0CHOBHHX
MnojMoBa 0
TIaHHpakLY
OIPAKMBOT pa3Boja

HaBe/e OCHOBHE MpaBLe HAalMOHAHE
cTpaTeruje onpHBOr pa3Boja
Hapede OCHOBHE MpaBLE NOKalHe
cTpaTeruje oipHBOr pa3soja
objacHu nojam oapiMBe rpajite

HauuonanHa crpareruja opxusor
passoja.

JlokanHe cTpaTeruje OapKHBOT pa3Boja.
Hauouanua crparteruja oapaueor pasgoja
PenyGanke Cpouje (ITpojektmja unma o
uspanun HCOP Cpouje).

Onpxnsa rpaama.

Enepruja u oapxusn
pa3eoj

CTHLI,EIH:E OCHOBHHX
M0jMOBA O EHEPTHjH H
OPAKHBOM Pa3BOjy

o0jacHu nojam ONpKUBE CHEPrije
00jacHn OCHOBHE NPHHIMIE
OPIKUBOT Pa3Boja cucTeMa
0OHOB/LUBHX M3BOPA EHEPrHje

Ilojam onpiuse (3eneHe) enepruje.
OnpikuBy pa3Boj 0DHOB/LHBUX H3BOPA
eHepruje.

13BOPA Ca MAJIOM MOTPOIIBOM
eNeKTPUUHE eHepruje (WTebuse,
JIEJL). Onpsusu pazeoj, niaHupame u
cTparteruje 0dpaanTH y3 OCJI0HaLL Ha
cTpaTeruje oJpKHBOT PA3B0ja 3eMIbe
nEY.




KOPEJALUHUJIA CA APYTUM NPEIJMETUMA , OJHOCHO MOAYJIUMA

- O0HOBILUBY M3BOPH E€HEPIHjE
- Enextpuune unctanaumje

- MawnHcke HHCTANALM]E ca TEPMOIHHAMHKOM
- JlueTpubyTHBHE MpEKe U NOCTPOjerba

SAIUTUTA EHEPTETCKHX IMMOCTPOJEBA

1. OCTBAPUBABE OBPA30BHO-BACIIUTHOI PAJA — OBJIMUH U TPAJABE
HACTABA
PA3PE]L VKVYITHO
Teopujcka HacTapa BexOe [TpakTH4Ha HacTaBa Hacraga y 6moky
v 62 30 92

2. HHJbEBH, HCXOJH, OBABE3HH U NPENMNOPYYEHH CAAPKAJU U HAYHUH OCTBAPUBAIbA MPEJIMETA

— CrHuame 3Hama 0 eIEMEHTHMA 3aLITHTE ¥ EHEPreTCKHM MOCTpojeruMa
— CrHuame 3Hama 0 HAYMHNAMA 3a1ITHTE EHEPTETCKAX N0CTPOjeha
— CTHi@the 3Hamha 0 CBPCH NPHMEHE 3alTHTE Y EHEPreTCKAM MOCTPOjeHkimMa




3. UHHWBbEBH, MCXOJH, OBABE3HH H MNPENOPYYEHU CAAPKAJU U HAYHH OCTBAPUBALA MPEIMETHMA

HCXO0JIHN OBABE3HMU U INPETNNOPYYEHHA
TEMA HH/LEBH TI5 St wmwemf‘he e CAJIPAKAJH 110 TEMAMA HAYHH OCTBAPHBAILA ITPOT'PAMA
e VYcsajae * Hapene ocHOBHE eNeMeHTe 3aluTHTES OCHOBHH MOjMOBH O 3ALITHTHUM Peasinszailiija_Hacrase
EnemenTn OCHOBHHX 3HaHa 0 Haseje pasnore 3a 3alITHTY eHepreTckux €JIEMEHTHMA M CUCTEMUMA 3aLUTHTE Teopujcka Hacraga (62 uyaca)
3aTHTE e/leMeHTHMA nocTpojetba EHEPreTCKUX NMoCTpojersa Hactasa y 6noky (30 uacoea)
3alTHTe Habpoju BpcTe kBapoBa Pa3nosu 3a 3aIITHTY €HEPreTCKHUX

OGjacHu XaBapHjcKu pexuM pasa
Hasene 3anatke koje Tpeba na vicnyHu
penejHa 3alTHTa

Pazyme 3Hauaj v ynory 3alITHTHHX pelneja
Hasenenenose u Bpcre peneja
OGjacHu NpHHCNH Paja 3alTHTHOT
peneja

Hagrene nopeny peneja npema BpetH
KOHTPONMCaHE BENINYHHE, HAUHHY
NPUKBYUKA HAYMHY [1EN10Batba
O6jacun ynotpedy v npuHuMn paja
NPEKOCTPYjHOT W NOACTPYjHOT peneja
O6jacHn ynorpedy W npuHuUMIpasa
HAIHATIOHCKOT H MO/HAMOCHKOI peeja
Paznukyje ynopelusauke u ycmepauke
peneje

OGjacHu aucTauTHy W audepeHunjansy
3AITHTY

OGjacHu pajl MUKpOTIpOLIECOPCKOr
sawTuTHOr ypehaja

OGjacHu ananTUBHY 3aLUTHTY
pasnukyje mepHe Tpanchopmatope
oGjacHH paj HATIOHCKOT H CTPYjHOT
MepHor TpaHcopmaTopa

nabpaja censope

HaBOJN OCHOBHE K-Ke ceH30pa

HaBOIIM MONENY H3BPLIHHX €NeMeHaTa ¥
3aBHCHOCTH O/l eHEPrHje KOjy KopHcTe
HaBOJIM MOJENY U3BPLIHHX €leMeHata
npeMa HauKuHY J1e10Batba Ha MnpoLec
o0jacHH NMPHHLIMN paja W3BPLUIHKUX
ejlemMeHara

nocTpojera

Bpcre KBapoBa U HEHOPMATHH PEXKUM
pana

Zapaun koje Tpeda J1a ncnyHu penejHa
3a1UTHTA

3uauaj W ynora 3alTHTHHEX peneja
JenoBu u BpcTe peneja

SawTuTHHmn penejn. OCHOBHU NNPHHLLWIH
pana.

[Monena npema BpCTH KOHTPOJIMCAHE
BEJTHYIHMHE, HAMHHY TIPHKIBYUKA 0 HAMHHY
NEnoBara

[IpekocTpyjHu ¥ NOACTPYjHI peneju
HannanoHcku v noaHanoHckw penejun
Peneju chare 1 BpeMeHCKH peneju
Vnopehnpauku u ycMepauku peneju
JucranTha ¥ anpepeHunjanHa 3amTHTa
Mukponpouecopcki 3alwmnTuam ypehaju
AzanTHBHA 3alITHTA

Mepnu Tpanchopmaropu

Hanoueku 1 cTpyjHn MepHu
TpaHcdiopMaTopi

CensopH . nojiena, BpeTe W MPHHLMA paja
Oy NojMOBH U MPHHLKIN paia
H3BPLUIHUX eNeMeHaTa

[Monena u3BpUIHKAX enemMeHarta y
3ABMCHOCTH 0J1 EHEPTHje KOja ce KOPUCTH
[Monena W3BPLIHKUX €leMeHaTa npema
HauMHY J€7I0Bakba Ha NMpOLEC

Bpoj wacoBa no remama
Enementu sawture (31)
3awTiTa eHepreTckHX nocTpojera (31)

Hactapa y 0710KYy:
3awTuta eHepreTckux noctpojesa (30)

MecTo peaansalHje HaCTABE

Teopujcka HacTaBa ce  peanusyje vy
YUHOHHULM (KaOMHETY 3a 3alUTHTY EHEPreTCKHX
NOCTPOjEba).

Hactasy y Onoky Tpeba peann3oBatu y
CreLHjaTH30BaHO] nabopaTtopHjn HIH
OpraHu30BaTH CTPYUHY MOCETY KOMMaHHjama rie
ce ca YYEeHHIMMa MOIY PEealu30BaTH caipikaju
6nok wactase. Ctpyduno sehe y morosopy ca
YNPABOM IUKO/E Ha MOYETKY LIKONCKE roIMHE
NOHOCH OANYKY O peanusaumnju 610K Hactase (y
TOKY WIH Ha Kpajy wkoncke roamue). Ilo
MOIYRHOCTH OpraHu3oBaTH CTPYUHY EKCYP3Hjy
Ha Kpajy IKOJICKE ronHe.

l'[og!ena 0/ie/beHA Ha rpyne
Ozemerse ce e Ha JIBe TpyTie MPHIHKOM

peanuzauije HacTaee y 6noky

[Mpenopyke 3a peaau3aumjy HACTABE

IlpeaMeTHH HACTABHHK MOKE W3MEHHTH 10 10%,
a y3 carnacHoct Crpy4unor seha no 20%
NpenopyyueHoT caapskaja.




BpcTaMa 3allTHTE Ha
CHEPreTCKUM
NocTpojeruma

O/l HyITe KOMITOHEHETE CTpYje

OGjacHu ycMepeHY NpeKocTpyjHY
3ALITHTY

HaBouu HauuHe 3aTHTe
€/IEKTPOEHEPreTCKHX BONOARA

O6jacHu NPeKOCTPYjHY 3ALUTUTY BOAOBA
OOjacHi 3eM/bOCMIOJHY 3aITUTY BOAOBA
ObjacHi IHCTAHTHY 3aLUTHTY BOJOBA
Hagsoau BpcTe 3aliTute CHHXPOHHX
reHeparopa

O0jacHn audepeHUnjanHy 3aluTHTY
reHeparopa

O0jacHH 3aWITHTY reHepaTtopa ol
3eMJboCroja

O6jacHu 3aWITHTY reHepaTopa y
e/eKTpaHH Ha BeTap

HaBoau HauuHe 3aIUTHTE EHEPreTCKHUX
TpaHcopmaTopa

O0jacHH TepMHUKY 3aTHTY
TpaHcopmaropa

O0jacuu Byxniuosy 3awtuty

Objacuu 3awrTuty Tpancopmaropa ol
3eMJbOCTIOjA

O0jacHu NpeKocTpyjHY 3alITHTY
TpaHcopmaTopa

Objacuu audepeHurjanty 3alTuTy
TpacH(popmaTopa

ObjacHn HaYnH 3aw0THTE cabupHuLa
O0jacHH 3aIITHTY KOHICH3aTOPCKHX
barepuja

Hedmuniie 01BOIHKKE NpeHaNoHa 1
HABOJM KpHTEpHjyMe 3a u3dop mecra
MoCcTaB/bakba

O6jacHu 3alTHTY EHEPTEeTCKOT
Tpaucopmaropa, eleKTpaHa Ha BeTap 1
(HOTOHAMOHCKHX eNIeKTpaHa o
INpeHanoHa

MpeKoCTpyjHa 3awTuTa)

3alTrHTa eNeKTPOSHEPTETCKHX BOJIOBA-
HAuMHK 3aITHTE (MPEKOCTPYjHA 3aLITHTA,
3eMJbOCTIOjHA 3aLITHTA, ANCTAHTHA
3AITHTA)

3alTHTa CHHXPOHHUX reHepaTopa
(typGoreneparopa u

xuaporeneparopa). /lupepeperumnjania
3aIUTHTA, 3ATHTA O]1 3eMJLOCTIOfa 1
3alUTHTA TeHepaTopa Y eNeKTpan Ha BeTap
3aluTHTa eHEPreTCKNX TpaHchopmaropa-
sawTHTa o1 npeontepehersa (Tepmuika
3amTuTa), Byxonuosa 3amrura, 3aTHTa
0/1 3eMJbOCTIO0ja, MPEKOCTPYjHA 3ALUTHTA U
nudepeHMjanHa 3amTuTa

3awTuta cabupHKLA

3awrTuTa KoHAEH3aTOPCKHX GaTtepuja
3awTuTa o1 aTMOChEPCKOr NPaKbLea :
OJBOJJHHLIH TPeHanoHa,u3dop mMecta
10CTaBIbakba

3awTuTa eHepreTckor Tpancdopmaropa,
eJIeKTPaHa Ha BeTap W (JOTOHATIOHCKHMX
eJIeKTPaHa 01 MPeHanoHa

BJIOK HACTABA:

1.

(75}

Vno3Hapame ca 3alTHTOM
e/IEKTPOEHEPreTCKUX Mpeka H BOI0Ba
VYno3nasamwe ca 3alITHTOM CHHXPOHUX
reHeparopa
VYno3uasare ca 3aITHTOM €HEPreTCKuX
TpaHctopmaTopa o npeontepehera
Vno3HaBamwe ca 3aTHTOM cabupHILa 1
KOHJIeH3aTOpckux Gatepuja
VYno3uasame ca 3alITHTOM €HEPreTCKUX
TpaHcopmMaTopa, eJleKTpaHa Ha Betap
H (DOTOHANOHCKHX eJIEKTPaHa 01
npeHarnoHa

HCXO0/JH OBABE3HH U MNPENOPYYEHH
TEMA LH/BEBH T oo TR DO T HAUUH OCTBAPHBAHA IIPOTPAMA
e  Hagoaw BpcTe 3alITHTE EHEPTETCKHX e 3awTHTa eNEKTPOSHEPTETCKUX MPEeKa- IMpenopyxke 3a peanuzaunjy 610K HacTaBe:
3awtura Mpexa Ha4yMHH 3aTHTE (NPEKOCTPYjHa
EHEPreTcKHX . Ycaajau,e L] Oﬁj acHH npeKQCprij 3alTHTY Mpewka Eau]THTa,lTpCKOCpr‘iHa 3AWTATA 011 HYJITE Ha NOYETKY HacTase y 6I|0Ky YHEHHKE YNO3HaTH
nocrpojemwa OCHOBHHX 3HaH:a O e O0jacHH MPeKOCTPYjHY 3ALTHTY Mpeka KOMIIOHEHTE CT]Jij,YCMEPEHa €a UH/BEBHMA M HCXOMMA HacTaBe / yuyemwa,

[UTAaHOM paja i HaYHHHMA OLUCHHBAbA.

= [lpenopyuyje ce na ce HacTapa y 610Ky
peanusyje Kpo3 o0MIa3ak W yrnozHaBame ca
pamoM KoMMaHuja (enexrpaHa M
MOCTpOjetba).

= [llpenopyuyje ce ussohemwe nacrase y 0J0Ky
feT pajiHiX /IaHa Y TOKY LWKOJICKE roanHe
WIIH HA Kpajy a npemMa pacrnopeuy Koji
MPEANOHH CTPYHHO Beﬁe. a oapenn
pykosocTBO wikone. Hacrasa bioky mosxke
€C pean30BaTH KPo3 CTPYUHY CKCKYP3H]Y.

= 3a peajm3auujy HacTaee y 6;10Ky
OIrOBOPAH je HACTABHHK TeopHjcKe
HacTase oaroeapajyher crpyusor
npeaMerTa H3 Kor ce peajiusyje Hacrasa,

= 3a peanmzauujy Onok HacTaee moTpedHa je
KoopaHHaLja u3meljy HacTaBHUKa
NpaKTHYHE HACTABE U HACTABHUKA CTPYYHHX
npeaMeTa 13 KUjHX ce Onok Hactasa
peanusyje, kako OH ce ycarJacuna AHHaMKUKa
H'SBUIjekbﬂ HacTaBe Cca WIBCIACHHM
npenasarsHMa

= 'V noroBopy ca npejcTaBHUIMMA KOMIaH1ja
npoxahiu Hajbosen HaYMH peanusaiije OGN0k
HacTaBe, KaKo Ou ce oHa npujaroania
TekyhHM pagoBuma y KOMNaHH]H.

Ouemnpame
Bpenuosa}he OCTBApPEHOCTH HCX0a

BPIIUTHKPO3:

« npahieme 0CTBAPEHOCTH HEX0a;
* TECTOBE 3Hama

¢ YCMEHO M3/1arame;

KOPEJALIUMJA CA IPYTHM NNPEJAMETHUMA:
—  Enextpuuse uncranauuje
—  LCiekTpuuHe MaluHe

—  JlucTpuldyTHBHE MpEKe H NocTpojerba

— Enexrponuka

—  OcHoge ene KTPOTCXHHKE

—  OBHOBILUBH W3BOPH €HEprije

— [lpakTnyna nacrasa

— CodBepckn anati y eleKTPOTEXHHILH




[MPAKTHYHA HACTABA

1. OCTBAPHUBAIGE OBPA3ZOBHO-BACITMTHOTI PAJA — OBJIMLHN U TPAJAIBE

HACTABA
RASRER Teopujcka HacTaBa Bewxoe IlpakTHuHa HacTaBa Hacraga y 610Ky MGTHO
I 148 148
i 222 222
111 210 30 240
v 186 30 216

2. UMW/BEBHU MPEAMETA

—  Pa3Bujame HaBMKa 3a MyBabe 3APaB/ba 0 NPHIPKABALA Mepa 3alITHTE HA Pajy:

—  Ocriocod/baBarke yueHHKa 3a OpraHu3oBare paja U pauronanio kopvinhene eHepruje u matepujana;

—  Ocrnocod/baBatbe y4eHHKa 13 KOPUCTE CTAHAAp/e, HOPMATHBE, KATAN0re W TEXHHUKO TEXHOIOWKY MOKYMEHTALM)Y;

—  Ocniocod/baBatbe yYeHNKA [1a NpaBUIHO KopucTe ypehaje, anar u npudop;

—  Ocnoco0baearke YHEHHKA 1a BPILE MALIMHCKE H PYYHE ONEpalHje Ha MaTtepHjaiuma;

—  Ocnocod/baBatbe y4eHNKa 1a H3B0/e PaloBe Y eJIeKTPOTEXHHYKO) CTPYLLH;

—  Pa3Bujame 0ArOBOPHOCTH MPEMa POKOBUMA, KBATHTETY W NMPELUIHOCTH Y MOCIY;

— Caenajapase NoCTynaka U3paje M OJPKaBatba eNeKTPHUHUX, MPEKHHX H MEPHHX HHCTanauuja;

— Casnajasare NOCTYNAaka U3paje H 0/IPiKaBaiba 3ATHTHE U rpomModpaHcKe HHCTANALH]je

—  OcriocodsbaBarbe 3a CAMOCTANIHO NOCTAB/bakba, OBE3HBAA H OTKIAAbA HEHCIIPABHOCTH HA BUCOKOHANOHCKO] OnpemMin

—  Ocriocod/baBarbe 3a CAMOCTANHO N10CTAB/bAtbA, [10BE3HBAA H OTK/IAbaba HEHCIIPABHOCTH Ha ypehajuma 3a 3alTHTY EHEPreTCKHX 10CTPojera
== Opj1alaBae BEIWTHHOM HCTIHTHBA, onpKasdaba U OTKIIakbakhd HEHCPABHOCTH Ha T[JaHCC]]OpMElI.lHjH CHEKTPHYHE CHL‘.‘]}FHjC
- Oa.nazlaBaH,e BCIUTHHOM MCIHMTHBAaKA, OpHKaBakha H OTK/Iakbaka HEHCTIPABHOCTH HA CIICKTPOMOTOPHHM MOroHUMa

- Oa.nazlaBaH,e BELITHHOM HCIHUTHBAKE, OJp/KaBaka H OTK/Ialkbakha HEHCPABHOCTH HA EHEpaTOpUMa H XEMHJCKHM H3BOpHMA CJIEKTPHYHE euepmje
== Cannaﬂasa}be NocTynaka MOHTaXe, NEMOHTAXKE H OIpWKaBatkha XUIPOeNeKTpaHa

- Casﬂaﬂasa}be NOCTYNaKa MOHTAXE, AEMOHTAXE H OIPKaBakha reoTepMaliHux CHCTeMa

— CasnajaBame MOCTYNAaKa MOHTAXKE, IEMOHTAXKE M OfIpiKaBaika CHCTeMa Ha GHoMmacy

—  Capnanapaibe MoCTYNaka MOHTAe, IEMOHTAKE W OpHaBaba XHOPHIHUX cHCTeMa

—  Casnajasaibe N0CTYIAKA MOHTAMKE, JIEMOHTAKE W OP/AABALA CONAPHHX KOJIEKTOPCKHMX CHCTEMa

- CasnajaBaise MOCTYNAKA MOHTAMNE, ICMOHTAXKC W Odp/KaBakha (]}OTUHZIHUHCKI'IX COJIApHHX CHCTCMa

—  CaBnazaare MOCTYAKA MOHTAXKE, ACMOHTIKE M OPIKABA:A BETPOCICKTPAHA

- Vno3suasame ca TIPHHLIHIMTHMA K3panac v NpHMEHE TEXHHYKE ﬂoxymemauu_je



3. HA3HMB U TPAJAILE MOAYJIA

Paspen: npeu

Tpajame monysa (4acoBm)

Pen.op. HA3MB MOJIVIIA T 5 I 5
1. [lpakTHuHa HACTaBA Yy MALLIMHCTBY 36
2 [TpakTHuHa HacTaBa y EACKTPOTEXHULM 112
YKYINHO: 148
Pazpen: npyrn
Tpajame monyna (Yacosu)
Pen.op. HA3MB MOJTYIIA T = - 5
1. EnexkTpo MHCTanauMoHH, KOMYHHKaUHOHH H CHIHAJIHH NPOBOHULK 24
2. EnexTpo MHCTanauHony NpUK/bYUHH H NPEKHAAYKH eIEMEHTH 48
3. MepHH 1 pa3BOIHH OpMaHH U Talne 42
4. ["'pomoOpaHcKa M 3aWITHTHA HHCTATALN]A W Y3EMIBHBAYH 42
5. Komnpecopn u (ypeoHcka HHcTanaumja 36
6. ENeKTpUUHE MyMNE H H3MEH HBAYH TOMIOTE 30
YKYIHO: 222
Paspen: Tpehin
Tpajame Moaysa (uacosu)
Pen.6p. HA3HUB MOJIVIIA T 5 - 5
l. ["eoTepmannu cucTeMu 105 15
2. Cucremu Ha Gromacy 105 15
3. CHcTeMH XHpOeneKTpaHa 105 15
YKYIHO: 210 30

HAITOMEHA: llkona 6upa 2 moaysia y 3aBHCHOCTH 0/ ONPEM/bEHOCTH, NMOTPede TOKAAHE CAMOYIPABE ¥ KOjOj C€ LKA HANAZH WM NoTpede COUMjANHHX MAPTHEPA €A KOjHMA LKA
HMa YTOBOP 0 CAPAIN:H.
Pa3zpen: ueTBpTH

Tpajame Moayna (Hacosn)

Pen.op. HA3KUB MOJIVIIA T B - 5
1. CoJlapHH KOJNEKTOPKH CHCTEMM 93 15

2. XHOPHIHN CHCTEMMU 93 15

3. MDOTOHANOHCKH CHCTEMH 93 15
4. CHcTeMH BETPOENEeKTpaHa 93 15
YKYIHO: 186 30

HATOMEHA: Ilxoaa 6upa 2 moayaa y 3aBHCHOCTH 01 ONPeM/bEHOCTH, MOTpPede JOKANHE CAMOYNPABE ¥ KOjOj Ce LIKOIA HATAIM HAN MoTpede COUMJATHHX MAPTHEPA CA KOJHMA WKO0/IA
MMa YTOBOD 0 CAPANH:H.



4. IWWbEBH, UCXO/IH, OBABE3HHU U NMPENMNOPYYEHH CAAPKAIJHU U HAYHH OCTBAPHBAKA MO/LYJIA

Pazpen: Ilpen
Hazus momyna:

Tpajase moayna:

MpakTHyna HACTABA Y MALLIHHCTBY
36 uacosa

LHH/bEBH MOAYJA

HCXOAH MOAYJA
[lo 3aBpmeTky Moayna yueHuk he OuTH y cTamy
na:

OBABE3HH M [PENOPYYEHH
CAJZIPKAJA MOJYJIA

MNPEMNOPYYEHE AKTUBHOCTH H
HAYHUH OCTBAPHBABA MOJIYJIA

OcnocobsbaBame YUeHHKa
3a 4yBare 37paB/ba H
NpUApKaBambe Mepa
JaLITHTE HA pajLy.

¢ TpPHUMEH:Yje 3aTHTHE MEPE O MeXaHH4YKHX
noBpena:

o [PUMEHLYjE 3AWITHTHE MEPE 011 NoXkKapa;

¢ KOPHCTH NPABHIHUKE M YNYTCTBA O
6e30e1HOCTH M 3aLUTUTH 3/1paBiba HA paly H
3alITHTH JKHBOTHE CPelIMHe

o KOPHCTH 3alUTUTHY OTpeMy.

[IpaBunHHK 3a1ITHTE HA paLy.
Mepe 3amTiTe 01 NOKapa.
3awTuTHa onpema.

KOPHCTHTH 3aKOH M MpaBUIHHKE 3alUTHTE Ha
paxy

KopHeTuTi npaBUiHKK O MPOTHBNOKAPHO]
3allITHTH

HemoHcTpupath ynotpedy 3alWITHTHE onpeme
IMpenopyueHo Bpeme 3a peann3aiujy oBHX
canpuaja: 4 yaca

Ocnocobbaabe YieHHKa
3a MPaBUIHY MPUMEHY H
oApKaBamke pagHoHHYKOT
anarta.

«  Mpeay3Me NpeBeHTHBHE Mepe paay crpeyaBatba
HenpasuiHe ynotpede onpeme, anarta u ypehaja

¢ Desbenno kopuct oaroeapajyhu anar u
onpemy

« kopuctu ypehaje 3a oOpauy marepujania;

*  KOpHCTH aj1aT 3a oﬁenexcaBaH,e;

¢ KOPHMCTH MEpPHH anar;

e KOPHCTH PY4YHM a1ar;

« onpxasa ypehaje u anar;

¢ pUMEHYjE Mepe 3alUTHTE Ha paiy.

PanuoHuuku anar.

Anar 3a Mepetse (MeTap, WecTapH,
YHHBEP3aJIHO MOMHYHO MEPHIIO, MUKPOMeETap,
nyGuHOMEp).

[Tpumena u oaprasate anara (Kiewira,
oneujaun, 6ypruje, Gyimnuie, crere,
TecTepe, Typhuje, Yekuhin, KIbYUeBH, HTIL).
Xurujena paja.

Mepe 3aluTuTe Ha pamty.

Kopucturu ctpyuny nutepatypy

Kopuctutu karanore npoussohaua ypehaja u
anara

JemoHceTpupatn ynorpedy ypehaja u anata
JleMOHCTPHPATH NOCTYNAK MEPEHA MEPHHM
anaTuMa

JlemoHCcTpHpaTH HAuKH oapiKaBaka ypehaja u
anarta

TMpenopyueHo Bpeme 3a peanisainjy 0BHX
cajap#aja: 6 uacosa

CTuuame 3Haba o
KapakTepucTHKamMa
marepujana .

Ocnoco0sbaBame YHeHHKa
3a kopuwhewe cTaHaapia,
HOpPMaTHBa W TEXHUYKO
TEXHOJIOLIKE
NOKYMEHTALIH]E.

e [peno3Ha MeTane ujerype;
*  KOPHCTH CTAHJAp/E W KaTanore Npou3eoaa
(1umoga, npoduna, kuua, nexajesa).

Texuuuke KapaKTepuCTHKe MaTepHjana
(reoxkhe, venuk, Gakap, anymMuHHjym, 6poHsa,
MECHHT).

[Tonynpon3Boan U NPOM3BO/N KOjH Ce
KOPUCTE. Y MALIMHCTBY (N7104e, TUMOBH,
Tpake. Kule, TpodHIIn, LEBH, JeKajeBH,
HTIL).

Kopueruru cTpyuny aureparypy

Kopuctutu cranaapae, mponuce W Kataiore
Kopuetutu y3opke mertana, noiynpoussoie 1
NpPOH3BO/E

IMpenopyueHo BpeMe 3a peanusaliijy OBHX
canpiaja: 6 uacoBa

Ocnoco0/baBame YieHHKa
3a OpraHM30BamkE pana u
paumonanto kopuinheme
eHeprije U MaTepujana.
OcnocodsbaBame YueHHKa
3a n3pohere MalMHCKHX
W pY4HHX onepauuja.

e KOPHMCTH TEXHHUKO TEXHOMOLIKO YIYTCTBO;
« oDenexH MpeaMeT paja;

«  U3BEJE MALIMHCKE Onepatuje;

«  KOPHMCTH OCHOBHE MALLIHHCKE eNleMeHTe.

Hurame TeXHHYKO TEXHOMOLLKE
JOKyMEHTauuje.

Obenexasarse Matepujaia.
TexHonoWKH NOCTYNaK npi odpanu
Mmarepujana: ceuereM, TYprHjambeM,
OyIlebeM, CaBHjabem,

OCHOBHH MalIMHCKH eIeMeHTH (HaBOjH,
HABPTKE, MOJUTONIKE).

Kopucturu ctpyuny nuteparypy

O0jacHUTH KaKo Ce KOPUCTH TEXHHUKO
TEXHONOLIKA I0KyMeHTalnja
ﬂBMOHCTpHpaTH KaKO €€ NMpaBHIIHO
obeJieskasa npeamer npu odpaau
JemoncTpupaT kako ce yuspiuhiyje npenamer
JleMOHCTpHpATH [PABUIAH [10J10Ka] Tena U
npasiiIHo Bolemwe anarta npu obpaam




marepHjana

+ OO0jacHuTH Kako ce ocTBapyje opraHusaLmja
panHor MecTa M 3Hauaj XMrijeHe paaa

« [llpenopy4eHo Bpeme 3a peainsaim)y OBHX
canpskaja: 20 yacosa

Ha noveTky MOIyJia yHeHHKe YIO3HATH ca
LM/BEBUMA M NCXOHMA HACTABE / YUeiba, [UTAHOM
paza M HaUHHUMA OLIEHHBAMbA

O0anuM HacTaBe

Moayn ce peanuzyje kpos cnenehe obnike

HacTaBe:

+ mpakTudHa Hactapa (ykynHo 36 yacopa)

« TpH u3BoleHY NPAKTHYHE HACTABE O/ICIbCHEC
ce Jiefn Y JiBe rpyne

Meero peain3audje HacrTase
*  panHoHMLA

Oueenpae

Bpenunosarse 0CTBAPEHOCTH HCXO1A BPLIHTH
Kpo3:

npahee 0CTBAPEHOCTH HEXoAA
npaliere NpakTHIHOT pana

TECT NPaKTHYHHUX BELITHHA

AKTHBHOCT Ha Hacy

Sl ol




Paspea: [lpen
Hazus monyna:
Tpajame moayna:

lMpakTHYHa HACTABA Y €MeKTPOTeXHHIH
112 yacoBa

LHHJbEBU MO/ YJIA

HCXO0IH MOIYJIA
[lo 3aspuuerky Mojyia yueHuk hie OUTH y cTamy
aa:

OBABE3HH U INPENOPYYEHH
CAIIPKAJH MOAYJIA

MNPEMOPYYEHE AKTUBHOCTH H
HAYHWH OCTBAPHUBAILA MOJIYJIA

OcnocodrsaBame yiueHHKa
3a yyBakbe 3/1pasiba U
MPUAPKABAbA Mepa
3alUTHTE Ha paay.

« Pasnukyje n3BOpE ONacHOCTH Ha pamxy

« Hasene mepe 3aiuTute Ha pany

o [lpuMeHH TexHHYKe Mepe 3alliTHTE Ha paay

« Pasnukyje BpcTe 3alITHTHE onpemMe W 00jacHH
tbeHY CBPXY U MPHMEHY

« [lpoBepu HenpaBHOCT 3alITHHE ONpeMe W
cpeacraea

*  MPUMEHY]E 3ATHTHE MEPE O WTETHOT
YTHLAja eeKTPHYUHE CTPYje;

*  KOPHCTH 3aLITUTHY OTIPEMY;

¢ ycraHoBH Oe3HANOHCKO cTatbe 3a Oesdenan pai

= CBECHO pearyje y ciyuajy Hesrone

« npyxu npey nomoh yHecpehenom on ynapa
eNeKTPHYHE CTPYje.

YTHUA] eneKTPHYHE CTPYje Ha YOBeKa.
Mepe 3aw0TiTEe Ha pany.
[pyxkare npee nomohu.

HEMOHCTpHpaTH pan ZAITHTHHX CPB}ICTaBa
JleMoHCTpHpATH NpyKare npee noMolin
[NpenopyueHo Bpeme 3a peann3alujy OBHX
caap:kaja: 4 waca

OcnocodsbaBame yieHHKa
3a YHTAatLE Mpojexara 1
emMa.

+  npeno3Ha cuMOome y TEXHHUKO TEXHONOLIKO]
JNOKYMEHTALH]H;

e opabepe noTpedHe eEMEHTE Ha OCHOBY
cumbona;

* yupra cumOolie y JOKYMEHTaLH]y.

CumBoIH 1 03HAKE ¥ ENEKTPOTEXHHLIN.

Kopuetutn cTpyuHy nutepatypy, cTaHmap/ie
W npormce

KopHeTHTH TeXHHYKE M1aHOBE U NpojeKTe
eNEKTPHYHHX HHCTANALIH]A U eNeKTPHYHE
wenme ypehaja

TpenopyueHo Bpeme 3a peann3aiujy OBHX
caapiaja: 6 yacosa

OcnocobsbaBatbe YieHHKa
3a kopuwhewe anata.

OcrniocodsbaBatbe VUEHHKa
3a oApKaBamke anara.

« onabepe H KOPHCTH anar;
e OJpIKABA anar.

AJlaTH KOJM ce KOPUCTE Y NeKTPOTEXHHLH,
Onpixapatbe anara.

Kopucrurn katanore ypehaja u anara
JleMOHCTpHpATH NpHMEHY anata
JleMOHCTpHpATH HAuMH OpKaBatba anarta
TTpenopyveHo Bpeme 3a peannsaunjy oBuxX
canpikaja: 4 yaca

Ocnoco0sbaBame YUeHHKa
3a

npuUMeHy
ENEKTPOTEXHHUKHX
marepujaia.

OcnocodbaBarbe yueHHKa
3a kopuihewe cTanaapaa,
HOpMATHBA H TEXHHUYKO
TEXHOJIOLIKE
NOKYMEHTALHje.

« MpenozHaje eneKTPOTeXHHUKe MaTepHjane;

. nosHa_ie MEXAHMYKE W CIICKTPHYHE
KapakTepPUCTHKE MaTepHjana;

e KOPHCTH CTaHJAp/E W KaTanore npoussoa.

[Mporoanuun (Gakap, anymMHHIjyM, cpeGpo,
31a10), 0COOHHE H NpUMEHA.
[MoaynpoBoaHHi (repMannjyMm, CHIHIHjYM),
oco0HHe U MpUMeHa.

M3onaunoHu matepujain u AHENeKTPHLM
(nepTUHAKC, KITUPHT, T'ymMa, MpeLinaH, THCKyH,
CTAKJI0, KepaMuKa, NopuynaH), ocodune u
npumeHa.

MardeTHH MaTepHjany (MeKH 1 TBpaK
MarHeTHLH: (PePUTH, ATHHKO, MarHETHIHN Ha
0a3n peTknx 3eMasba), ocoOHHE U NPHMEHa.
[Tpou3Bonam KojH ce KopHeTe ¥

Kopuctuty ctpyuny nuTepaTypy
Kopucturu crannapie, nponuce H Katajaore
Kopucturtu y3opke marepujana u rpou3soje
IMpenopyueno Bpeme 3a peanusaunjy oBAX
canpiaja: 12 vacosa




e/IeKTPOTEXHALN (HLe, KIeMe, H30oNauuoHe

Tpake, OyKHPU, H30JIALH]E, CTANHH MArHeTH),

OcnocoOsbaBatbe yHeHHKa
3a NMpeno3HaBambe
NPOBO/IHHUKA KOjH ce
KopHCTe ¥
CACKTPOTEXHHIIH.

OcnocobsbaBame yHeHHKa
3a Mpunpemy u
HacTaBJ/batbe Kabma n
MPOBOAHHKA.

MPENo3Ha eCKTPOCHEPreTCKE,
e/eKTPOUHCTANALMOHE, TENeKOMYHHKALHOHE H
onTHuKe kabnoge;

0TBOPH KabJl, NPABMIHO CKHHE NIaLIT 1
M3071aLN]Y NPOBOIHUKA;

HAacTaBH (MOBEXKE) H M30JIYj€ HACTaBaK;
HANPaBH OKLIE Y 3aBHCHOCTH O] 3aBPTHHA;
3anemMi Kpajese M nocTaB/ba Kabn nany4mnue n
tacrone;

CKMHE M30J1al1jy, HACTABH W U3onyje
NPOBOJHHMK.

EnextpoeHepreTcki kabnosH,
EnexTponHCTATaUHOHH MPOBOIHKIIN.
TenexoMyHHKALMOHH MPOBOIHALM
OnTuyKH Kada0BM.

KopueTutu Katanore pasiuguTHX
npouseohaya kadnosa

Kopucturn xabnose

JleMOHCTPHpaTH OTBaparbe kKadJosa,
MpUTIPeMY KPajeBa H HACTABbathE
JleMoHCTpHpaTH IIEMHPak:E NTPOBOAHHKA H
nipany ctonuha

TpenopyueHo Bpeme 3a peannsatiijy oBHX
caapikaja: 4 uaca

OcnocoOsbaBame YUeHHKa
3a nopesHBame npudopa
KOjH ce& KOpHCTH Y
eneKTpo M
TENEKOMYHHKALHOHHM
MHCTaNauMjama.

nosexe noMohy NpoBOAHMKA OCHOBHH
eNeKTPOMHCTANALMOHN pHbop;
nogexe nomoly NpoBoAHHKE
TENeKOMYHHKaLMOHI TpHGop.

Enektponncranaunons npubop (ocurypaumn,
NpeKuIaH, YTHIHHLLE, CHjanHHa rpna).
TenexoMmyHuKaLnoOHH npHOOP (pernere.
TenedhoHCKa NMPUK/LYMHHLA, TenedOHCKH
YTHKau).

Kopucruru karanore nponssohaua
JleMOHCTpHpATH MOHTAKY H NOBE3HBaH:E
onpeMe y CTPYjHO Kono

JemoHeTpupaTtu MeToje 3a yrephusame
WCMNpaBHOCTH NpHbdopa

Hanpamn'u BexcOe Ha MOHTaXHUM NaoUYama
Beskbe panuti y unkmycy

IpenopyueHo Bpeme 3a peanusauujy oBux
caapiaja: 24 yaca

OcnocoOshaBrame YiUeHHKa
3a paj ca HHCTPYMEHTOM.

KOPHCTH aHanorHe U TUTHTanHEe MEpPHE
MHCTPYMECHTE;

MOJECH HHCTPYMEHT (jeaHocMepHa,
Hau3MEHHUYHA CTpyja), onadepe MepHO
noJpyuje:

OMIPE/iIM KOHCTAHTY AHANIOTHOT HHCTPYMEHTA:
H3MCPH OCHOBHE CIICKTPHYHE BCMHYMHED HAMOH,
CTPYjy, ONOp H KANAUMTHBHOCT.

VHHBEp3aTHH TUTHTATTHH HHCTPYMEHT.
VHMBep3aTHH aHAIOTHA HHCTPYMEHT.

JleMOHCTPHPaTH paj ca HHCTPYMEHTOM
H3BpluMTH Mepersa Ha MOHTaKHUM nouyaMa
[penopyueno Bpeme 3a peanusaunjy OBHX
cajpiaja: 22 yaca

OcnocobsbaBame yueHHKa
34 MPUKJbYUCHE
norpota4a Ha U3Bop
eNIeKTPHYHE EHEprHje.

pasIuKyje cucTemMe Hau3MEHHYHE H
JjenHoeMepHe cTpyje;

NPHKJLYYH NOTPOLIAYE Ha H3BOPE eJIEKTpHYHE
eHepruje.

H3sopu jeanocmepHe cTpyje (ransaHcku
€ICMEHTH, UCMIPaB/bay, aKyMyaTopH).
H3Bopu nansmenunute crpyje (Tpodasun u
MoHoda3Hu cHcTeM).

IMpukasat u3Bope jesHOCMEpHE CTpyje
JleMOHCTPHPATH MOBE3HBAILE MOTPOLLIAYA HA
H3BOP

JleMOHCTPHPATH NOBE3HBAE MOTPOIIAYA HA
CHCTEME HAU3MEHMMHE CTpYje

TpenopyueHo BpemMe 3a peanusaiujy oBux
caapxaja: 4 yaca

Ocnocobibasate yueHnKa
3a NEMIBCHEC.

onabepe onpemy 1 MaTepuja;
U3BENE NMPHUOPEMY 34 JICMJBEHEL
M3BPLLH JIEMIbEIbE.

Crniajarbe NpOBOHHKA JIEMIbEHEM;
JlemIbere Ha IWTAMMTAHO] TLTOMH.

KopHeTuTu cTpyuHy JIMTEPATYpY.
JleMOHCTpHpATH Criajarbe NPOBOIHHKA
NIEMIBEHLEM,

JleMOHCTPHPATH JIeMIbetbe Ha LITaMNaHoj
IO H.

TMpenopyueHo Bpeme 3a peann3auujy oBux




canpiaja: 6 yacoBa

OcnocoOsbaBame YUeHHKa
38 UCTTHTHBAHE H
yrpaitby nacHBHHX
eleMeHara.

onabepe Ha OCHOBY O3HAKe OTMOPHHUK,
KOH/IE3aTOP H KaJleM;

MCHUTA HCNPABHOCT ClleMeHaTa:
3aMEHH H YTPajIl NACHBHE €NEMeHTe Y
onrosapajyhie cTpyjHo Kono.

OTnopHuun (Ha4MH U3pazie, BPCTa,
obenexapare, NpuMeHa) .
Konpaesatopu (HauuH uspaje, Bpera,
obenexapame, MPUMEHa).

Kanemosu n Tpancopmatopn (mpopauyH,

W3pana, npUMeHa).

« Kopucruri Karanore npoussofaia

+ JleMOHCTpPHpATH NPOBEPY HCTIPABHOCTH
MAaCUBHMX €/IEMEHATA

« JleMOHCTPHPATH YIpajiby W MOBE3IHBAME
eNeMeHarTa y CTpyjHO Koo

+ Hanpaeutn BexOe Ha maketama

« [lpenopy4eHo Bpeme 3a peannzaumjy oBHx
caap:kaja: 26 uacosa

Ha NMOYETKY MOayna YYCHHKC YIMO3ZHATH Ca
UHBEBHMMA H MCXOIHMA HacTaBe fyueuaa. TaHoM
pala i HAYHHHMa OLCHHBaHA.

O6.anun Hacrape
Mounyn ce peanusyje kpos caenehe odnike

HacTape:

* npakTHuHa HacTasa ( 112 yacosa)

« 1pu u3sohjerby NpaKTHUYHE HACTABE O/leJbetbe
ce J1efn y ABe rpyne

MecTo peajn3alHje nacrape
* paaHoHuua

OuewHBathe
BpennoBaibe 0CTBAPEHOCTH HEXO/1A BPLIMTH

Kpo3:
|. mpaherwe OCTBAPEHOCTH HCXOAA
2. npaheme NpaKTHYHOr pata

3. TECT NPaKTHYHHX BEIITHHA

4. aKTHBHOCT Ha vyacy




Paspen: [pyrn
Hasus moayna
Tpajame moayna

EJleKTpD HHCTATAUHOHH, KOMYHHKAUHOHH H CHIHAJIHH NPOBOAHHLH
24 yaca

LHUUJbEBH MOIYJA

HCXOAN MOAYJIA

Mo 3aBpwieTky Moyna yueHuk hie 6UTH y cramy aa:

OBABE3HH U NMPENOPYYEHH
CAJPKAJU MOIOYJIA

NPEMOPYYEHE AKTHBHOCTH H HAYHH
OCTBAPHBAIbLA MOAYJIA

CrHuame NPaAaKTHYHHX
3HAKGA O CJIEKTPO
HHCTAJTAUHOHHM,
KOMYHHKAUHOHHM H
CHIHAJIHUM
MpOBOAHNIIHMA

*« & e °

npeno3xa mMatepujan o kor je uzpahen
NPOBOAHHEK]

Mpeno3Ha MonpeuHn Npecek MPOBOIHNKA:
fpeno3xa BpCTy NPOBOAHHKA:

Npeno3Ha BpCTy H’!OJ'IELlHjE [peKo NpoBOIHHEKA
npeno3Ha BpeTy kabnopa;

onabepe Kojy BpCTy KabnoBa rie aa yrpaum;
onabepe koju anat Tpeda aa ynotpebu 3a
nocTaB/batbe Kabaora y 3ui;

opnadepe koju anat Tpeda na ynorpebu 3a
rocTaB/bathe KabnoBa Ha 3111

TNOBEHKE H HBOJ'Iy_jE [IPOBOAHHUKE U Kar’moae;
npoByte kabnoBe y 3alTHTHE [IEBH H 1IpeBa Ha
ajeKBaTaH HauHH;

06pa,1[4 d}l[HO)}ﬂLﬂH[—I TIPOBOJHHK 34 MOBE3HBALE
Ha afneKkBaTaH HauuH;

MpPerno3Ha BpCTy KOMYHHKaLHOHKX Kabiosa;
NOBEHKE KOMYHHKAIIHOHE I\'ﬂﬁﬂl‘JBE;

Npeno3Ha curHajiHe KablnoBe U noBeske
curHante ypehaje:

TYMaui 03HaKy kabna y wemama H mheroBy
(habpuuky O3HaKy.

[MocTapsbarbe kabaoBa MO 1ATO] WEMH H
yrnytcreuma. Yurame weme u ogabuparse
anara v MaTepujana 3a nocTaBbaibe

Konatbe kaHana Ha 311 1O 1aTHM Yy TCTBHMa
NMpernopyKama HiH notpedama, ca anleKBaTHHM
anaroM 3a BPCTy MaTtepujaia o Kor je uipahen
3un.llocraBnjame U rnopesuBame Kadnosa no
[IaTo] WeMH.

[TpuuppiihuBarke KaHAMHHUX KYTHja Ha 311
1peMa ynyTCTBHMA H 8I€KBATHHM alaToM
(Oyurnnnua 3a 6eToH) M THIIOBHUMA 32
jakyuaBate. Bpery kanande kyTHje Gupamo
npema 1ediLHHN 1 KONHIHHY Kabnosa.
[ToBe3uBarse ce BPLIH M0 AATO] WEMH.
[Mpuuppiihnpame KabNOBCKUX perana Ha 3uj
nomoRy npkaya ca NPHMEHOM aleKBaTHOr
anara. [locras/barbe kabsioBa 1 nposnayetbe
MPUKBYYHUX KaloBa KPo3 3allITHTHA [IPEeRa.

MecTo peainsausje HacraBe
= paauoHWua wkone/mpenysehe

Obanun nacrase
Hacraga ce peanmsyje kpos cienehe obinke

Hacrape:

« npakTH4Ha HacTaBa (24 yaca)

« npu n3eoljery NpakTUUHE HACTABE ONETbEE CE
neju y 1Be rpyne

= 3a peanuzalujy NPaKTHYHE HacTaBe noTpeGHa
Jje koopauHaimja usmel)y HacTaBHUKA TEOpHjCKe
HACTABE CTPYHUX MPEIMETa H3 KOjuX ce
NPaKTHYHA HACTABA pean3yje. Kako Ou ce
ycarjacuia 1MHaMHKa H3Bohera HacTaBe ca
M3BEIEHMM [1pejlaBatbiMa 1 1abopaTopHjcKuM
Bewbama.




Paspen:  Jlpyru
Hasus moayna
Tpajawe Moayna

EJ’IC}CI'pO HHCTAJTALHOHH NPHK/BYYHH H NPEKHIAYKH €JIEMEHTH

48 yaca

LHHUBEBU MOIYJIA

HUCXOHU MOIAYJA
[To 3aBpuieTky moayna yueHux he 6uTn y cTamy
na:

OBABE3HH U MNPENOPYYEHN
CAPKAJU MOAYJIA

MPEMNOPYYEHE AKTUBHOCTH U
HAYHH OCTBAPHBAA MOJYJIA

CrHuambe NpakTHYHHX
3HAILA O EJIEKTPO
HHCTATAUHOHAM
NPHKBLYUYHHM 1
NpeKHIAYKHM
e/leMeHTHMA

. MPOYHTA LIEMY H MPENO3HA leMaTCKe O3Hake
MHCTaNAUMOHOT MaTepHjana;

= onabepe npema cTpyjHoM ontepehery
notpeGHy onpemy:

« opabepe onpemy npema BTCTH MOHTAKE;

e M3BPIUK NPABHIIHO MOBE3HBAKE MPOBOIHUKA M0
[ATOj LIeMHM;

*  H3BpPLIH NMPaBHIIHO NMOCTaB/bake U
npuyBpfinBare NPUK/bYYHHX W NPEKHIAYKHX
enemeHara;

e [10CTABH NPaBHIIHO H NOBEXKE 3alUITHTHH BO;

e M3BPIIH NPABHIHO H300BaMkE CTIOJHHX MECTA
MPOBOTHUKA;

e YOUM TPELIKY Y CIy4ajy HEMCTIPABHOCTH;

= KOPHCTH anat 3a usBohere HHcTanauuja;

e M3BPILK NPOLEHY AY#HHE KabloBa n ipyre
onpeme notpe6GHe 3a w3Boheme HHCTaNalHje no
JaTOj LIeMHM;

*  H3BPLIK NMPUOPEMY THMCa ¥ 3aBUCHOCTH 0
NpHUNpeMibeHe KOIHYHHE U O0MMHOCTH
I'urncoBama;

e u3BpIUM KOHTpONY ypaheHe uHcTanaimje.

L] LLpTaH:BjB,ElHDI'[OHHE H MOHTaMHe leMe ca
LIeMaTCKIM O3HAKaMa NpemMa 3axTeBHMa |
notpedama 3a u3sohere MHCTANALMjE HA
HaToM MecCTy.

e V3pana uHcTananuje Wenoj mantepa.
[locrapmbame 1 npuuspifinBambe pasBOLHHX
KyTHja ¥ KyTHja (103HE) 32 NPHKIBYUHE H
npekuate enemente. [locTapbame
NPOBOAHMKA H TOBE3UBakLe N0 AaToj wemu. [To
3ABPIIETKY HHCTANALIH]E W3BPLIMTH NPOBEPY
MEPCH:EM OMMETPOM, HAKOH TOr'a NYCTHUTH
MHCTanauujy y pa.

o Mspana uHcTanaumje Ha 3ua noMohy obyjmuna
1 KaHanHUX KyTHja. OGenekasame MecTa
MOCTaB/barha KKaHATHUX KyTH]a H 0ByjMuua
nomohy newsupa u audene paamu ecreTckor
H3rnena 1 npaBuitHOr cacTaBa H'!HEF)}' JBe
KaHaiHe KyTHje. Bywewe pyna Ha
obenexenom mecty nomohy Bubpaunone
Oywnnuue u Oypruje 3a DeTOH ca NpeduHHKOM
pyne npemMa npevHuKy THILIoBa.
[TpuuppiuhuBamke KaHaNHUX, PA3BOAHNX,
MPUK/BYYHHUX W NPEKHIYKHX KYTH]a H3BPLLMTH
nomohy Bujaka npeasuleHnx 3a naty
JUMEH3M|Y THIJIOBA. MOCTAB/bAE H
NOBE3IHBAKLE NMPOBOAHHKA MO ﬂﬂTClj wemMH. Ako
ce pazi ca MeTATHAM KaHaTHHM KyTHjama 1
METAITHUM perajiuMa 00aBe3HO NoBe3HBatbe
3ALITHTHOr BOJA HA METANHY KOHCTPYKLUHY a
CIOjHa MecTa NPONHUCHO NpeMocTHTH. [1o
3ABPIUETKY HHCTAALMjE U3BPLUMTH NPOBEPY
MeEpeHeM OMMETPOM, HAKOH TOTa NYCTHUTH
MHCTAIAUW]Y ¥ pai.

« [lpoHanaxere KBapa Ha eNeKTPHIHUM
nHcranaudjama. [lpoHanasere Kapa ycien
noiter cnoja nposojinuka. [ponanakenje
KBapa ycnen npoboja NpoBOHKKA.
[MpoHanaxerse KBapa yeiel HeNpaBuiIHOr
PYKOBatsa, JAYToroanitmwer kopuuihemwa u
npeontepehersa,

MecTto peainsausje HacraBe
= paauoHWua wkone/mpenysehe

Obanun nacrase
Hacraga ce peanmsyje kpos cienehe obinke

Hacrape:

« npakTH4Ha HacTaBa (24 yaca)

« npu n3eoljewy NpakTUUHE HACTABE ONEbEHE
ce [ejiu y Be rpyne

= 3a peanuzalijy NPaKTHYHE HACTaBe
notpeGHa je koopauHaimja nsMehy
HACTABHHMKA TEOPHjCKE HACTABE CTPYHUX
npeaMeTa W3 KOjHX ce NMPakTHYHA HacTaBa
peanusyje, kako OM ce ycarflachia IHHaMHKa
u3Bolerba HACTABE Ca HIBEAEHHM
rnpefapamkHMa 1 aadopatoprjckim pekbama.




Paspen: Jlpyrn

Hasus monyna
Tpajarbe Moayna

Mephu n pa3sBoaHH OpMaHHn H Tabae
42 yaca

LHW/bEBH MO V.JIA

HCXOAH MOAYJIA
o 3aBpiueTky Moayia yuenuk fie 6uTh y cramy aa:

OBABE3HH U IPENOPYYEHH
CAJIPKAJH MOIYJIA

NPEMOPYYEHE AKTHBHOCTH H HAYHUH
OCTBAPHUBAKA MOJVJIA

Cruuame npaKTHYHNX
3HAKLA 0 MEPHHM H
PA3BOJAHHM OPMAHHMA H
Tabrama

* CAMOCTAJHO TyMauM pelleibe W Mpenopyke
opnamheHnx aUcTpOyTepa 3a NpUK/bY4aK Ha
MpeKy;

e OJpeaH H NPUMIPEMH CBE ENIeMEHTE 3a MOBE3HBAE
Ha AUCTPHOYTHBHY MPEKY;

s CaMOCTaJIHO M3BPLLM NMOBE3NBaHje MEPHUX Ypehaja;

e  CMpOBe/E 3aLITHTHE Mepe MPUAHKOM MPHKIbYUY€tba
Ha MPe#KY:

e CaMOCTATHO MOCTABH M MOBEXKE OCHrypaue u 36HpHE
K/leMe Y OpMaHy 110 1aToj Wemu;

. MOCTABH H NOBEKE Ppa3sBOAHY Tﬂﬁﬂ}";

e MOBEHE 3AITHTHH BOJL HA METATHUM OpMaHuMa 1
pa3BosHUM Tabnama;

®  YOUH M OTKJIOHHM HEHCIIPABHOCTH Y MEPHUM 1
pasBo/JIHHM OpMaHHUMA.

Ha ocHoBy peuiera auctpubyTtepa ca
HABEACHUM IOBOJHHM BOIOM M MECTY
nocrap/batba. [locTaBbatbe 3aTe3HUX
eneMeHaTa i yBoljere JI0BOJIHOT BOIA ¥
rub/bHBO LPEBO /10 NPHK/BYUHHX Klema H
Oponna.
Ha ocnory nortpebe norpouuaya
NIOCTaB/bAE 1 MOBE3HBal:E OpPOjuIa Mpeko
CTPYjHHX MEPHHX TpaHc(opMaTopa 3a
AKTUBHY W PEAKTHBHY €Heprujy (3ajeHHuKO
enekTporcko 6pojuno). lNocrasmame 1
TIOBE3HBAHE JIBOCMEPHOT, HHYKTHBHOT H
€JIEKTPOHCKOr Opojuia akTHBHE eHeprije.
= Ha ocHoBy wweme onalup 1 nocras/bate
ocHrypada nogesusatbe y TpodazHom
CHCTEMY H Be3a Npema norpoiadnma.
[loBe3nBatse ce BPILHM ¥ OPMaHy M Ha
Tabnama.
» [loBe3unpatbe HyNTOr BOAA Ha 30HPHOj
KJIEMH W NOBE3HBALE 3aLUTHTHHX BOJOBA Ha
30HPHY KIemy.
loBe3uBame 3aIITHTHOT BOA HAa METATHHM
ZIeNTOBHMA OPMaHa H MECTHMA Iie MOKe
nohu 10 NojaBe HaMoHa aoaAupa.
 [IpoHanaxeme H OTKIAbathe KBAPOBA HA
MepHUM ypehajuma, pasBoaHUM opMaHuma
W pa3BoIHHM Tabnama.

Mecto peanusaunje Hacrase
" paaMoHHUA WKoje/mpenysehe

Odauun HacTage

HacTaea ce peanusyje kpo3 cnesaehe odnuke

HACTaBe:

« [pakTH4HA HacTaea (24 yaca)

« npu u3Boljerby NpaKTHUYHE HACTABE OE/bELE Ce
JeNn Y IBE TpyMe

= 3a peanu3alinjy npakTHdHe HacTaee notpedHa
Jje koopaunaumja u3mel)y HacTaBHHKa
TEOPHjCKE HACTABE CTPYHHX MpeJIMeTa H3
KOjHX Ce MpaKkTU4Ha HACTaBa pealnsyje, Kako
ou ce ycarjacuiaa NHHaMKa VBBOT)E hd
HACTABE Ca W3BEJIEHHM Npe/laBaruMa 1
nabopaTopHjcKuM BexkOama.

Paspen: [pyrn

Hazue Monyna
Tpajamwe Mmoayna

I'pomoGpancka W 3aIUTHTHA HHCTANALNjA M Y3eM/bHBAYH

42 vaca

LH/BEBH MO Y.JIA

HCXOAH MOAYJOA
Tlo 3aBpieTKy MOIyNa yueHHK he GHTH y cTamy fa:

OBABE3HH U NMNPEMOPYYEHH
CAJIPKAJU MOIYJA

MPEMOPYHEHE AKTUBHOCTH H HAYHH
OCTBAPHBABA MOJYJIA

CTHuame npaKTHYHHX
3HAKLA 0 rPoMoDpaHCKOj
1 38THTHO]
HHCTAJAUHH H

e MPEMNo3Ha BPCTY rpoMobpaHcke HHCTaNALMje;

« onalepe eJleMeHTe 110 NPOjeKTY, NOCTABH HX H
NnoBexKe,

« MOCTaBH METAaTHY MepHY KYTH]Y H M3BPLIN Mepeme:

» AHanuza rpoMoGpaHcKe HHCTanaLMje 1
NpojeKTHe npenopyke 3a Hisolhemwe panosa.
 lllemaTcke o3Hake W onabupame MaTepHjana

Mo O3HaKaMa.

MecTo peanusaumje HacTape
= paguoHHua wkone/npenysehe

Obanun HacTase




YieM/bHBAYHMA

NOCTABH Ha aCKBATHUM OOjEKTHMA H MECTHMA
aleKBaTHY BPCTY rpoModpana;

H3IMEPH OTNOP 3eM/bE H NMOCTABH a1€KBATHY BPCTY
Y3eMbHBada;

NOBEkKe MeTaaHe JeNoBe 3rpajie U JI0Bejie 10 KyTHje
3a H3je/IHa4aBakbe MOTEHLIMjana;

H3pain y3eMm/bUBaY M IOBEWKE Ca KyTH_iDM 3a
Wije/HavaBae NoTeHmnjana.

Anar 3a n3pohiere pagosa u HaukH
NOCTaB/batba JAprKaya rpoModpaHCcKmX
BO/IOBA.

MEPEH:E 0Tnopa 3eMJbe 1 0TNnopa
y3eM/bHBAUA,

TlocTaBibatbe 1 MOBE3MBAE BOLOBA 32
H3jeqHauaBake NOTeHUMjana Ha MeTallHUM
JIENOBUMA 3rPajie y KYTH]H 3a
H3jeHAYABAE OTCHLM]aNA.
OTKnambatbe KBapoBa W NepHoaNIHA
Mepetha OTIopa Be3a W y3eMibHBaua

Hacrasa ce peannsyje kpo3 cnesnehe obnnke

HACTABE:

e MpakTH4YHa HacTaea (24 yaca)

L] 1npH H]BOT)EH}}" TNPAKTHYHE HACTABE OAC/bEHLE CE
JIeNn Y JIBE rpyne

*  3a peanuzauMjy npakTHuHe HacTase notpebHa
je koopauHaimja u3mehy HacTaBHHKaA
TEOPHJCKE HACTABE CTPYHHX MPEIAMETA U3
KOJHX CE NPAaKTHHHA HACTABA Peainsyje, Kako
01 ce ycarnacuna IHMHaMHKa H3eoljera
HACTABE ca W3BEEHHM Mpe/aBatHMa 1
naboparopujckim eexbamMa.

Paspen: [pyrn

Hazue Monyna
Tpajamwe moayna

Komnpecopu n dhpeoncka nHeraaaunja
36 uaca

LHH/BEBH MOJIY.JIA

HCXO/H MOAYJIA
[o 3aBpuieTky Moysia yueHuk hie OUTH y cTaiby jaa:

OBABE3HH U NPEMOPYYEHH
CAIPKAJU MOIYJIA

NPENOPYYEHE AKTUBHOCTH H HAYMH
OCTBAPHBAA MOJYJIA

Crauame npakTHYHHX
3HAKA 0 KOMIpecopuma
u peonckum
HHCTAIAUHjama

nperno3Ha BPCTY KOMIPecopa U noro’

YOUM OCHOBHE eNeMeHTe (hpeoHCKe MHCTanauuje
YOUM CEH30pe H H3BPLIK NoTpedHa nojewasara
MPHK/BYUYH W YCTH ¥ pajl KOMIpecop

YOUH H OTKJIOHH KBap ¥ LEBOBOAHMA H
eNEeKTPUIHIM KOMMOHEHTAMA,

[naBHM JIETOBH KOMMPECOpa MpemMa THITY U
HameHH. CHara i KanauuTeT KOMIPEecopa.
[MoBesuparbe GPUTHHIA U LEBH FACHUM
3ABAPHBALEM.

[ToBesuBame H3MEHUBAYA TOMIIOTE,
€KCMaH3HOHOr BEHTHIIA 1 BEHTHNA 34
npeycMepasaise.

[ToBezuBatbe eNEKTPHYHHX KOMITOHEHTH,
KOHTAKTOPA, KOMaHIHHUX jelMHHIA W
ceHsopa.

[poranakee KBapoea y PpeoHcKoM
CHCTEMY H eJIEKTPUYHOM MOTOHY H
KOMaHIHHM jeIHHHUAMA.

MecTo peajmzaunje Hacrape
*  paaxoHMua Wwkone/mpenysehe

O6auun Hacrase

Hacrapa ce peanu3yje kpo3 cnenehe o6nnke

HACTABE:

e [paKTH4Ha HacTasa (24 yaca)

« 1pu u3poljemy NpaKTHUHE HACTABE OIE/bEILE Ce
NENu Y JIBE rpyne

*  3a peanuzaumjy npakTHUHe HacTaBe noTpebHa
Je koopauHauuja u3meljy HacTaBHHKA
TEOpPHjCKe HACTABE CTPYHHX Mpe/MeTa u3
KOjHX ce MpaKkTHYHA HACTaBa peannsyje, Kako
OM ce ycaraacuia InHaMuka n3eofera
HACTaBe Ca W3BEJEHHM MpeaBatuMa H
nabopatopujckuM BexOGaMa.




Paspen:

Hasus monyna
Tpajarbe Moayna

Jpyrn

EﬂEIﬂ'pH'IIIE nymMmne H H3IMEHLHBAYH TONMIOTE
30 yaca

LHW/bEBH MO V.JIA

HCXOAH MOAYJIA

o 3aBpiueTky Moayia yuenuk fie 6uTh y cramy aa:

OBABE3HH U IPENOPYYEHH
CAJIPKAJH MOIYJIA

NPEMOPYYEHE AKTHBHOCTH H HAYHUH
OCTBAPHUBAKA MOJVJIA

Cruuame n PAKTHYHHX
3HAHKA 0 €IEKTPHYHHM
nymiiamMa H
HiMeHhHBAYTHMA TOMNOTE

MPENo3Ha BPCTY MyMIIE NpemMa HAMEHH;
NOBEKE W MYCTH Y pal UeHTPUdYTranHy myMmmny;
NPENOo3HA BPCTY LMPKY/IALHOHE ITyMITe;

noBexke W NyCTH y pan knacuuHy U dpexdentHo
peryJucany mymy;

MOCTABN HA AIEKBATHOM CHCTEMY aJleKBATHY MyMIY;
MPEMNO3HA H MTOBEKE U3MEH:HBAYE TOMIOTE;

YOUH 1 OTKJIOHH KBAPOBE Ha e1eKTPHYHOM
Hanajamwy M LEBOBOANMA,

["naBHyM NenoBH eNeKTPUUHUX MyMIH 34
JI0TIPEMathe BOJIE 10 H3MEH:HBAUa TON0Te
(ueHTpH(yTaIHE MyMIIE).

MorezuBatbe TpohazHUX eNEKTPOMOTOPA 3
MOroH MyMIe W NpoBepa MpaBHIHOT cMepa
obprama.

[locrasibare ¥ NOBE3UBAILE KIIACHUHE
LUMPKYJIalHOHe MyMIe 1 poBepa cMepa
obprama ko Tpo(hasHUX UMPKYIAUHOHHX
HyMIIH.

[Mocrasbame U NOBe3HBaLe HHPKYAlHOHE
nymne ca (hpek(eHTHAM PeryIaTopoM.
ITose3npabe H3MEH:UBaua TOMNIOTE
LIEBOBOIHMA Ca LIMPKYJIALHOHOM [YMIIOM.
npDHELI'I{l}KEH:E H OTKJIdbakbe KBapoBsa Ha
LIEBOBOIHUM CHCTEMHMA W eTeKTPHYHUM
HHCTanauMjamMa i MOTOPHMA.

Mecto peanusaunje Hacrase
" paaMoHHUA WKoje/mpenysehe

Odauun HacTage

HacTaea ce peanusyje kpo3 cnesaehe odnuke

HACTaBe:

« [pakTH4HA HacTaea (24 yaca)

« npu u3Boljerby NpaKTHUYHE HACTABE OE/bELE Ce
JeNn Y IBE TpyMe

= 3a peanu3alinjy npakTHdHe HacTaee notpedHa
Jje koopaunaumja u3mel)y HacTaBHHKa
TEOPHjCKE HACTABE CTPYHHX MpeJIMeTa H3
KOjHX C€ NpakTU4Ha HACTaBa pealinsyje, Kako
ou ce ycarjacuiaa NHHaMKa VBBOT)E hd
HACTABE Ca W3BEIEHNM Npe/laBarsUMa 1
nabopaTopHjcKuM BexkOama.

Ilpenopyke 3a peaiusainjyv npaKTHYHE HACTABE:
= [lpakTHuHY HAacTaBY OPraHW30BATH 110 IPynaMa 10 15 yueHuka. ¥ rpynu npeaBuaeTd TPH 10 NeT paaHux Mecta (Y 3aBMCHOCTH 01 ONPEMILEHOCTH PALMOHHLIE ONIPEMOM, MaKeTama 1
3WI0M 3a n3Boherwe HHCTANauuja).
=  BenuuuHa rpyne ca craHoBuiuTa 6e36eHocTH Tpeba aa Oyae TakBa 1a HACTABHUK MOXKE [a KOHTPOJIMILE Pajil YHEHHKA KOjH HEMOCPEHO pajle ca HACTABHWM CPEACTBOM, allaToM H
npuGopoM 1 Aenyje NMPeBeHTHRHO 3a CTy4aj ONacHOCTH 071 MOBpe.a.
* Ha nouetky fetasbHo objacHucTH cBe noTpeGHe 3alITHTHE Mepe Aa He Aohe 1o noepeljiBama yueHuka u owteherwa onpeme. [MoceGHe 3alITHTHE MEpe MPUMEHKMTH 3a 3ALITHTY YHeHHKa
01 CTPYjHOT yAapa kao 1 o1 noepehHBamka NpuankoM ynotpeGe anata 3a racHo 3aBapHBatbe, OyLUEHE, KOMambe Y 3U1 U peiatbe.
e H3BpmHTH KBAIHTETHY MPHIPEMY M OPraHH3alH]y peanusaliije NpakTHYHE HACTABE Ca OCHOBHHM LIMJbEM J1a YHeHHIH OBIAajy NoTpeOHNUM MpakTHYHHM 3HakHMA 33 pelliaBabe
CIIOEHH]HX KBAPOBA KOJH HACTA]y KAO MOCIEANLA HEHCITPABHOT MOBE3HBAA 0 PYKOBahA.
e 3ajaTke Ha NPAKTHYHO] HACTABH OPraHN30BaTH Tako Aa y wto Behoj Mepu npejcrassbajy peante npodieme KOjU ce TOKOM pajia Ha MHCTaJlalljaMa NojaBbyjy Y IeKTPHUHO]
HHCTaNALM]H ¢a OCHOBHHM 3aaTKOM J1a YUeHHLH MOBEKY TEOPH|CKa 3HaMba, Mepetba ca nadopaTopujckix BexkGH U 1a OCHOBY TOTa CaMOCTaTHO pelle nati npodieM kopHihewbeM
pacnoomRUBHX cepBHCHIX HH(opMmaLmja, onpeme H MepHuX ypehaja paanonunue/nadoparopuje.
* [lpemioxkeHe 3a1aTKe OpraHusyje 1 H3BOIM HACTABHHK MPAKTHYHE HACTABE, HAKOH YCArallaBama ca HACTABHHKOM TEOPH]CKE HACTaBe W M3BeAeHHM JabopaTopujckum Bexbama 1
npunarofjaga ux pacnonoxusoj onpemu, ypehajuma, onpemu y WIKOJICKO] pagHOHNLM WK Nipenysehy.

Ouemnsaise

BpeHOBabe OCTBAPEHOCTH HCXOA BPLIMTH KPO3:
» qnpaliese ocTBAPEHOCTH HCX01A

= ppaheme NpakTUYHOT pajia
" TECT NPaKTHYHHUX BELWTHHA




Paspen: Tpehn

Hasus monyna:

l"ecnepman HH CHCTEMH

Tpajaibe mojyna

120 uyacosa

LUU/bEBH MOIYJIA

HCXOJH MOAYJIA
[lo 3aBplieTKy Monysa yyeHHK Ne OHTH ¥ cTamy Aa:

OBABE3HU U MPEMOPYYEHH
CAIPKAJM MOAYJIA

NMPEMNOPYYEHE AKTUBHOCTH U HAYHH
OCTBAPHBAA MOAYJIA

= CTHUAHE 3HAKA H
oBJAJABAILE
BEIUITHHOM MOHTAaWe,
AeMOHTa e
OPIKABALA
recrrepm AJTHHX
cucremMma

e [PENo3Ha CIEMEHTE FeOTEPMAIHUX CHETEMA
(koHaeH3aTOp, reHepaTop, TYpOHHA, TONAOTHH
pasMernBaY, UMPKyIapHa NyMna, ucnapusad,
EKCNaH3MOHMN BEHTAN, KOH/IE3aTOP) U OITHILE HHXOBY
YIOrY ¥ CHCTEMY

= MOBEKE AHOMAE Y MOHO(A3HOM CHCTEMY H H3BPILH
cTabHIM3aLM]y HANoOHa

* roBeke Auoje y Tpo(asHOM CHCTEMY H H3BPILH
cTaGuIN3aLMjy HANOHA.

e [OBEXKE MO WEMH THPHCTOPCKY H TPAH3UCTOPCKY
peryjiaumjy HanoHa u npumeHu 3a nodyuy reseparopa
KOJ reoTepMaiHuX CHCTEMA.

s U3pajH 110 JaTOj WEMH OCLMIATOP 3a NPeTBapahe
jenHocMepHe cTpyje y Hau3MEHHUHY.

*  BpLIH MEPEHa 1 MCIIHTHBALE €JIEMEHATA Y 3aBHCHOCTH
o oco0uHa Meauja (Boe WK nape), BPCTe JISKHIITA U
TEMTIEPATYPE MPE HHXOBE YIPa/iihe Y reoTepMaiiu
CHCTEM

e yCMepaBa M Hajr/ena NnocTyrke MOHTAMKE eleMeHaTa y
reoTepMalHOM CHCTEMY

e  BpLUIK HCMIHTHBAE FEOTEPMATHOT CHCTeMA (eneKTpaHa
WIN CHCTEMA 32 Ipejatke n xnafjerse) npe npukbyyerma
Ha EE cucrem uam y ayToHOMHOM paay

e BPIUM OIPAKABALLE W NEPHOIHYHY KOHTPOIY
reoTepManHor CHCTEMA CHCTEMA 3a BPEME paja H
peMoHTa cucTemMa

e MEpH napameTpe W MpartH MpousBO/ibY eleKTPHYHE
EHEprHje reoTepManHor cHeTeMa

e Mpeanake Onpemy 3a peloBHO OAPKaABAKE H OTIHC

e [IpaTH H aHATH3UPA PALHOHAIHOCT CHCTEMA

L] BpLIM JEMOHTAMKY W MCITHTHBALE elleMeHara
PEOTEPMAITHOT CHCTEMA

e  BpLUM PEUMKIAKY JASMOHTHPAHUX €IeMEHATa

s MPaBHIHO CKIAAWIITH eIeMeHTe KOjH ce He Mory
PELMKIHPATH

e HABOJM KPUTEPHjyMe M Opranusyje (pusuuko
o00e30eherse MecTa pan

e ypaiu Mepetba U PelOBHY KOHTPOIY 3alITHTHHX
cHcTema

e KOPHCTH CTAHJapAe, KaTanore npou3soaa u uipahyje

EneMeHTH reoTepMaHuX cHeTeMa
(KOHIEH3aTOP, TeHepaTop,
TypOHHA, TOMJIOTHH pa3MerHBad,
LUMPKYJIapHA NyMI1a, HCrapuBay,
EKCTIaH3MOHH BEHTAN, KOHIe3aTop)

® [PeLOB Cioj, NeMbetbe 1

NMOBE3WBaLEM JHO/1A CHAre ca
xnaawbaunMa, Crabunuzaumja
HaroHa MoMONY eNeKTPONUTCKHX
KOHeH3aTopa.

e Jluozxe y TpodpazHoM cucTeMy.

Crabunnusauuja HanoHa
€JIEKTPOJIMTCKUM KOHIEH3aTOPHMA.

o [llema THpPHCTOPEKE peryiauuje y

HCMPaBbAYKOM Jefy ca 1HoAama
cHare W THpHcTHpUMa. Lllema
perynatgje cTpyje  HamoHa ca
PasNUYUTHM THIOBHMA
TPaH3NCTOpa.

e [IpeTBapaum jeAHOCMEPHE Y

HAN3MEHHYHY CTPY]Y Ha
HHIYCTPHCKO] ()PeKBEHIIH]H.

e KapakTepHCTHKE eneMeHaTa

reoTepMaiHuX M3BOpa M HAYHHH
YIpathbe ¥ CHCTEM

e MoHTaxa reoTepMaliHe e/ieKTpaHe.

Henurusate cuctema (cHeremu 3a
rpejame T1a U Basayxa) npe
ZMpeTHe ynoTpebe reoTepMante
EHEprije

* Mepetse napaMeTpa TOMIOTHUX

nymu — ycknalupame u
nojelasatbe napamerapa.

e JleMOHTaX)a U HCIIHTHBAE

¢lIEMEHaTa reoTepMaiHOT CHCTEMA

o Cknaguiureme HEPEUHKITHPaHUX

¢licMCcHara.

* YTuHuaj reotepmaliHe eHepruje Ha

HHUBOTHY CPeHHY

. H()jaM. HAMEHA H CBpXa TEXHHYKE

MecTo peann3aunje Hacrase
» wkona/koMnanuja/npenysehe/paaunuure

Hacrapa ce peanusyje kpo3 cnenehe o6nuke HacTage:
e pnpakTuuHa nacraea (105 yacosa)
¢ npakTH4Ha Hacraea y 0aoky (15 yacosa)

[pu uzeoljetby NpakTHYHE HACTABE O/e/beibe Ce et
¥ TPH rpyTre.

3a peajnsaunjy NpakTHyHe HacTase y OJIOKY Ole/berbe
CE 1N Y JIBE Tpyne.

= [Ipenopyuyje ce NpakTHuHY HACTABA Pealn30BaATH
jeﬂﬂH [aH Yy TOKY paiHe HeIEe/be TOKOM LUKOJICKE
roJHHe y WKOJIH aKko I'I()CT(JJE YCIIOBH 34 TO
(onpemsbeHOCT paJHOHHLA) WK Y oarosapajyhum
KoMmnaHHjama/mpenyzehuma

= [lpenopyuyje ce npakTHUHY HAacTaBy y 00Ky
peanusopaTu noceroM OHE y oaroeapajyhinm
npeaysehinma/koMnanujaMa wim Ha
oarosapajyhum nokauujama (paaunuimTe).

= [lpenopyuyje ce nagoheme npakTUiHe HACTABE Y
Gnoky (net panHux JaHa ), kpajem oxTodpa,
neuemodpa, pedpyapa, MapTa 0 Maja WK npema
pacnopey Koju rpeiosH cTpydHo sehe a
onpean pyKOBOACTBO WIKOJE. l'[pa}cmlma HacTaBa
y ONIOKY MOMKeE Ce peallH30BaTH 1 KPO3 CTPYYHY
eKCKYP3MjY Ha Kpajy WKOICKE FOMHE Y Tajamy 10
2 panHa JaHa.

= 3anocru3ame AedUHIcAHNX MeXoaa noTpedHa je
KoopAnHaUMja usMehy HacTaBHUKA TEOpHjCKe H
MPakKTHYHE HACTABE KaKO oM ce ycaraacuia
JTHHaAMHKa H3BOT)BH:E HacTaBe ca M3BEICHHUM
npeaBamHMa H 1a00paTOpHjCKHM BexkOama.

* 'V a0roBopy ca rpeacTaBHHUNMA COLMjamHIX
naptHepa npoxahu Haj6obHM HAUKH peas3aluje
INpaKkTHYHE HAacTaBe, Kako G ce OHa NpuIaroania
Tekylinm panoeuma y komnanujama/npenysehuma.

" 3a peanuzauujy NpakTHYHE HacTase y GNoky




TEXHUYKY JOKYMEHTALM]y

JIOKYMEHTaLHje

BJIOK HACTABA

OBiiasak U yNo3HaBakE ca PazioM
nocTpojeta (eneKTpaHe) Koja KopucTe
reoTepMaliHy eHeprujy 3a rpejame u
xnahewse objexra.

O/ITOBOPAH je HACTABHHUK MPAKTHYHE HACTABE HIH
HACTABHUK TeOpHjcKe HacTase oarosapajyher
CTPYYHOT MPEIMETa U3 KOT CE peanusyje HacTapa.

[Mpenopyke 3a peajH3auujv npakruune/ 6ok

HACTABE!

* Ha nouerky HacTaBe yueHHKe YNO3HATH ca
UM/BEBUMA H HCXOJIMMA NPAKTHYHE
HacTaBe/nMpaKTHYHe GJIOK HACcTaBe, [L1AHOM paja 1
HaUHHHUMA OlIeHHBaA.

= [lpakTHuHYy HacTaBy OpPraHHW3OBaTH M0 rpynaMa io
10 yqeHHKa, HAa TPH J10 YETHPH paaHa MecTa, Yy
3aBHCHOCTH O/l OMPEMJbEHOCTH ILIKOJICKE
PaLMOHHLE WK OpraHn3aluje pasay
KoMmTaHHjw/npeaysehy.

= BenuuuHa rpyne ca craHoBHuiTa 0e3dbenHocTu
TpeOa ma Oyae Takea ia HACTABHUK MOMKE Aa
KOHTPOJIMILE pall y4eHUKa KOjH HEMOCPENHO pane
Ca HACTABHHM CPEIACTBOM, alaToM M npubopom u
nenyje MpeBeHTHBHO 3a cTy4aj OnacHOCTH 011
nospena.

" Hsyserny naxiby Tpeba obpaTHTH KaJ ce panu ca
BelinM Macama M3HalL riiaBe 1 Teda u ca
HANpPerHyTHM ONpyrama Koje ce Mory
HEKOHTPONHCAHO PENAKCHPATH Y CMepy
HACTABHHKA W/WIH Y4EHHKA, NOCeOHO Y cMepy
noriena.

* [Ipunpema u KOHTpONa MOHTaXe cHCTEMA
0GHOB/LHBHX H3BOPA EHEPTHjE Ce OIHOCH Ha
MOHTAXKY JEJIHOCTABHH]MX MEXaHHIKO-TEXHHUKHMX
CHCTEMA Ka0 M eNeKTPHUHO MOBE3HBALE
efleMeHaTa cHeTeMa TOTUIOTHE MymIie cHare Ao 36
kW,

=  Bpennosatbe OCTBAPEHOCTH HCXOMA BPILIHTH KPO3:
- npaherbe 0CTBAPEeHOCTH HEXO/1a
- npahetbe NpakTHYHOr paja
- TECT NPAKTHYHUX BEINTHHA




Paspen: Tpehn

Haszue moayna:

Cucremu Ha Guomacy

Tpajame moayna

120 yacoBa

HH/LEBH MOIYJA

HCXOAU MOAYJIA
[lo 3aBplueTky ModyJia yueHHK fie OHTH ¥ cTatby Aa:

OBABE3HHU U MPEMOPYYEHH
CAIPKAJM MOAYJIA

NMPEMNOPYYEHE AKTUBHOCTH U HAYHH
OCTBAPHBAA MOAYJIA

= CTHUAHE 3HAKA H
OBJIA/IABAIGE BELUTHHOM
MOHTaMKe, JeEMOHTANKE H
0JpKaBaka cUCTeEMa Ha
duomacy

e [MpEno3Ha eleMeHTe cHcTeMa Ha fuomacy
e/leKTpaHe, ¥ 3aBUCHOCTH 011 BpcTe GHoMace (IpeeHa
Onomaca, ApBHa y3rojHa Guomaca, HepPBEHa y3rojHa
Ouomaca, OCTalH M 0TNALY PATAPCKE MPOU3BOIILE U
KHBOTHELCKM OTNMALLA W OCTALH) W OMHIIE HHXOBY
(yHKUH]Y y cHCTEMY

e [PEMNO3HA BPCTE EIEKTPOMOTOpA U
uzabepe ornosapajyhn e1eKTPOMOTOP 32 MOrOH KOJL
matuuHa 3a npepany Ouomace kon OUE.

«  p3abepe aCHXPOHH ENEKTPOMOTOP 3a MOTOH MallHHE
1 npoHahe KBap y eleKTPHHHOM U MALLUMHCKOM
MOroHy MailkHa 3a npepaay Onomace

e MPETO3HA [NIABHE JICNIOBE CNICKTPOMOTOpPA
Jjennocmepne cTpyje, ynotpedn i youn
HEeNpaBHIHOCTH HA HHMA.

e [PEno3Ha KOpauyHe eJ1eKTPOMOTOPE 110 HAYMHY pajia
U CTEMEeHA 3aKPETarba M M0J1eCH KOMAHIHY jeuHuILy

e [peno3Ha ¥ OTKIOHH KBap Ha coTBEPCKOM M
XapaBepcKOM aNaTy 3a MoroH KopauHux
e/IEKTPOMOTOpA.

e BDIUM Mepera W HCIHTHBEAE eJleMeHara npe
HIXOBE YTpajihe ¥ cHcTeMe Ha Ouomacy —
CJICKTPAHE 3a MPOH3BOALY ENEKTPHYHE EHEPrHje 1
TOIUIOTHE eHeprije ( KoreHepauujy)

*  BPLIK NPaBHIIHY MOHTAXKY €IEMEHATA ¥ CHCTEM
(enexTporeHeparop, napHe TypouHa)

. BpLIH HCMHTHBAKLE CHCTEMA MPe NMPHK/BYYEH:A Ha
CIICKTOCHEPTeTCKH CHCTEM

«  BPIIM OIPKABAILE CHCTEMA Ha GHOMacy 3a Bpeme
paza (eneKkTpaHa U CHCTEMA 3a MPOU3BOILILY
onoropusa)

e MEpEeHEM napaMerapa npatH nponsBoO/bY
e/IeKTPUYHE CHEPrUje U3 cHcTEMA

*  BDIIH IEMOHTaKY M MCMUTHBaE eNeMeHaTa
cHcTeMa Ha Buomacy

e BPIIH PELMKIAKY ACMOHTHPAHUX eleMeHaTa

e MPABUJIHO CKIAIANLUTH €JEMEHTE KOjH 1a ce He MOry
PeLHKANpaTH

e HABOJH KPUTEPHjyMeH H OpraHuiyje (H3nIKo
obe3beheme mecTa pan

Enementu cucrema Ha OHomacy
elleKTpaHe, y 3aBUCHOCTH 01 BPCTE
Onomace,

[ToM3BOHA TOILIOTHE MWK
eNeKTpUUHE eHeprije n3 Guomace
(KOTeHEepaLHjCKH CUCTEMH)
ITpon3BOAKa racOBMTHX FOPHBA H3
Ouomace (racudmkauuja, Guorac u
GHoaM3en). MPOM3BOIHA NOPHBA 01
oTnana, eNeKTpaHe Koje KopucTe
OHOMAcy Kao NOIOHCKO I'OPHBO.
Pacmaﬂau,e, CKIlaname
ACHHXPOHHUX €JIEKTPOMOTOpa H
M300p MCTHX 3a MOrOH MalluHe 3a
Npo0Ibetbe, MIIeBeHbE, MeleTHpatbe
Onomace, eKCTpyaepa 3a XJ1aJHo
uehere ceMeHKH yibapuua 3a
nobujaree Ono-1u3ena, cylehe
neneTa u 3arpesarbe XJaiHo
uel)eHor yjba TOIUIOTHUM MyMIaMa.

L4 Kapak‘repncm K€ eneMeHara

OuocHcTeMa M HAYMHH YIPa/libe Y
cHCTeM

* Mouraxa TEPMOCJIEKTPAHE Ha

OGuomacy. Mcnurupame cucrema
(enexTporeneparop, napHe
TypOuHa) npe aupekTHe ynortpede
Ounoenepruje

. Meperbe napaMeTapa: KOJIH4HHE

Guomace notpebHe 3a pai, TonnoTe
CTBOpEHE caropesateM OHomaca 3a
3arpeparke BOAE W APYrx
napameTapa— yckiahupame 1
nojlellapatbe napamerapa.

L] HEMOHTﬂ'}Ha H HCTMTHTHBAH:C

eleMeHaTa cHcTeMa Ha GHomacy
CKnaamiuTehe HepeUnKITHPaHHX
€JIeMEHaTa.

Vruuaj OuoeHeprije Ha #KUBOTHY
cpearHy

MecTo peanun3anuje nacrase
« wkona/koMnanuja/npenysehe/paaunuire

Hacraga ce peanunsyje kpo3 ciueznehe o0iuke HacTase:
« npaxkTuuna nacrasa (105 uacosa)
e  NpakTH4YHA HAcTaBa y 0a0Ky (15 yacosa)

[pu ussoljersy NpakTHUHE HACTABE ONEBLEIE CE NENH
V TPH rpyTie.

3a peanusaunjy npakTHYHe HacTape y ONOKY Oe/berbe
Ce JIeJIH Y BE Ipy1ie.

= [lpenopyuyje ce NpaKTHYHY HACTABA PEATH30BATH
jenamn nam y TOKy pajHe Helesbe TOKOM WKONCKE
rOIMHE Y WIKOJIH aKO M0CTOje YCIOBH 33 TO
(ONpeMIbEHOCT PAMOHHMLIA) HIM Y oaroBapajyhinv
KoMmaHKjama/npenyszehuma

= [lpenopyuyje ce NpakTHYHY HacTaBy Yy 010Ky
peanuzosati nocetom OME y onroeapajyhim
npeaysehima/koMnanjaMa HiIH Ha
oarosapajyhum nokauujama (paaunuwre).

*  [lpenopyuyje ce n3poherme NpakTHIHE HACTABE Y
Onoky (net paaHux AaHa ), Kpajem okToOpa,
neuembpa, edpyapa, MapTa 1 Maja WIH npema
pacnopeny Koju npeuno#n cTpyuHo sehe a
oapeau pykooncTso wkone. [pakruuna Hactasa
y OOKy MOKe ce pealH30BaTH W KPO3 CTPYUHY
CKCKYP3Hjy Ha Kpajy WKOJICKE FOAMHE Y Tajaiby 10
2 panHa aHa.

*  3anocrusame aeduHUcaHNX nexona notpedHa je
KOOpAMHaLHMja nimeljy HacTaBHHKA Teopujcke H
npaKTHYHE HacTaBe Kako O ce ycariacuna
AMHAMKKA H3Boheba HacTaBe ca W3BeIeHHM
npenasamima 1 1adopaToprjckim Bembama.

* ¥V jgoroeopy ca npeacTaBHHUNMA COLHjaIHUX
napruepa npouahu HajoéobLH HAUMH peani3al1je
MpakTHYHE HACTaBe, Kako OU ce OHa NpHIAroania
TekyluM panosuma y KoMnanHjama/npenysehuma.

*  3a peasu3alujy NpaKTHYHe HacTage y ONOKY
OIroBOPaH je HACTABHHK MPAKTHYHE HACTABE WK




ypanu Mepera 1 PeloBHY KOHTPOMY 3alITHTHHX
cucTemMa

KOPHMCTH CTaH1ape, kataiore npoussona i uipahyje
TEXHUYKY AOKYMEHTALMH]Y

[Mojam, HaMena 1 CBPXa TeXHUYKE
NOKyMeHTalHje

bJIOK HACTABA:

Obdunazak ¥ yno3Hapamwe ca pajgoM

CJIEKTPAHE 3a NPOH3BOAKY CIIEKTPHYHE

enepruje kopuuhierem Guomace

HACTABHHUK TeOpHjcke HacTage oaroeapajyher
CTPYYHOI [IPEAMETA U3 KOI' Ce peajiu3yje HacTasa.

Ipenopyke 3a peajansauujy npakruyne/ Gnox
HACTABE!

Ha noueTky HacTaBe yu4eHHKE YNO3HATH ca
LH/BEBHMA U HCXOAHNMA NPaKTHYHE
HacTase/npakTUuHe ONI0K HACTaBe, MIAHOM paja u
Ha4MHHMa OLUCHHBaHa.

[TpakTHuHY HACTaBY OPraHH30BATH MO rpynama ao
10 yuenuka, Ha TPH 710 YETHPH pajiHa MeCTa, y
3aBHCHOCTH 01 OMPEMJLEHOCTH LLIKOJICKE
PanHOHHMLE MITH OpraHKu3aLunje pajia y
KoMmnaHHju/npeaysehy.

BenuunHa rpyne ca craHoBHIITa He3benHocTH
Tpeba na Oy e Taksa 1a HACTABHUK MOMKE /1a
KOHTPOJIUILE pajd yHeHHKa KDjH HEMOCPEaHO pajae
Ca HaCTaBHHM CPEACTBOM, aNaToM H NPUOOPOM 1
JieJ1yje NPEeBeHTHBHO 3a C1y4aj ONacHOCTH 01
noBpena.

M3zyserHy naxmy Tpeda oOpaTHTH Kaj ce paau ca
BehiM Macama M3Haz riaBe 1 Tena u ca
HAIPErHyTHM OMpyraMa Koje ce Mory
HEKOHTPOJIHCAHO PElaKCHPaTH ¥ CMepy
HACTABHHUKA W WK YHEHHUKA, noceDHO ¥ cMepy
noraena.

[Ipunpema W KOHTPOJIA MOHTAKE CHCTEMA
O0HOB/LUBHX H3BOPA EHEPrHje Ce OHOCH Ha
MOHTAXKY jE.D.HOCTaEHH_]HX MEXAaHHYKO-TEXHHYKHX
CHCTEMA Kao W eJIEKTPHYHO MOBE3HBABE
enemeHara cucreMa nehu Ha GHUMﬂC)’ CHare a0 35
kW.

BpenHoBame 0CTBAPEHOCTH HCXOMA BPIIUTH KPO3:
- npafietbe 0CcTBaPEeHOCTH HeXo1a

- npahetbe MPakTHYHOT pana

= TECT MPAKTHYHHUX BEIUTHHA




Paspen: Tpehn

Haszue moayna:

CucTemu XHApoeaeKTpaHa

Tpajame moayna

120 yacoBa

HH/LEBH MOIYJA

HCXOAU MOAYJIA
[lo 3aBplueTky ModyJia yueHHK fie OHTH ¥ cTatby Aa:

OBABE3HHU U MPEMOPYYEHH
CAIPKAJM MOAYJIA

NMPEMNOPYYEHE AKTUBHOCTH U HAYHH
OCTBAPHBAA MOAYJIA

= CTHUAHE 3HAKA H
0BJIAIABAILE BELITHHOM
MOHTaMKe, JeEMOHTANKE H
oJpKaBamka
XH0eIEeKTPaHa cHare
ao 10MW

= Cruuame mpaKTHaHUX
3HAbA U3
BHCOKOHAMOHCKE ONpeEMe
34 IPUKJbYYEIbE ¥
cucrem nz OME

= Cru@ame npaKTHaHUX
3Hawa 0 pacKIoONnHHUM
NOCTPOjerbHMa 3a
eKCruIoaTalmjy
e/IeKTPHUHE EHEPTHjE U3
OUE

s [PEno3’Ha eIeMeHTe XMAPOCHCTEMA Y 3aBHCHOCTH OJ1
cHare (reHeparop, aCXpOHH MOTOP Y IeHepaTOPCKOM
PeKHMY, BPCTE TYPOHHE M TpaHc(opmaTop)

*  YOUH PA3JIMYHTE THIIOBE MEHepaTop npema
KOHCTPYKLMjH H HAUMHY FeHepHCaba enekTpHIHe
eHepruje.

¢ NPUMEHH ACHHXPOHH MOTOP Y FeHepPaTOPCKOM
PeKHMY KOJ MHHH H MHKPO XHIPOeNneKkTpaHa kou
OHE.

= [popauyHa ¥ Hanpasu TpaHchopmaTop

e oDjacuu kako ce uzpaljyje Tpancdopmarop ca
CTPY]HOM H HAMOHCKOM PEryiaiumjomM

« o0jacHu wTa cy ayTOTpaHCHOPMATOPH a IITa
rajBaHCKH 0/1BOjeHH TpaHchopmatopu.

e nosexe Tpanchopmarop

& BPLIH MEPEHA W HCINIHTHBAE eJIeMeHaTa npe
HHXOBE YIPa/ithe Y XHAPOSHEPreTCKH CHCTEM

e BPIIN NPaBHIHY MOHTAXKY €NEMEHATA Y CHCTEM

*  BPIOH HCMMTHBAMKE CHCTEMA MPe MPHKBYUeH:a Ha
€/IEKTOEHEPreTCKH CHCTEM HIIH CHCTEM Y
aYTOHOMHOM pajy

*  BPIIM O/IPKABAMLE XHIPOCHCTEMA 3a BPEME paja

e [IpaTH MPOH3BOLY CNEKTPUYHE CHEPruje 13
XuapocucremMa

* MEpH W NpaTH PeaKTHBHY EHEPTHjy

®  [pUMeHH ()PEKBEHTHH PEryJiaTop y OJHOCY Ha
TaGllMuHe NOJATKE ACHHXPOHOT E/ICKTPOMOTOpA.

*  W3BPLIK NpOrpamMHpaibe pana pessentor
perynatopa npema (habpHUKHM YIYTCTRUMA.

L4 YOuH ¥ OTKNIOHN HENMPAaBUWIHOCTH ¥ pany
€HEPreTCKHX H KOMAHAHHX CKIIONOBA 33 NYIUTahe
ACHHXPOHOT eNeKTPOMOoTOpa Y paj

e  BPLIH JEMOHTAXKY W HCMHTHBAKE CNEMEHATA
XHJpocHcTeMa

*  BDINH PELMKIAXKY IEMOHTHPAHUX eNleMeHaTa

®  [IPABHAHO CKIAAHLITH SJIEMEHTS l\'DjH g Ce HE MOory
PEUHKAHPpATH

*  HaBOMIM KPHTEPH]YME H H OpraHnsyje Qgusniko
obez6eheme mecTa pana

s ypald Mepera W PeIoBHY KOHTPOMY 3alITHTHHX

¢ [lpHHUMN pana ¥ BPCTE reHepaTopa.
Bpcre TypOuHa v npuHLMN pana.
ACHHXPOHH MOTOPH MPHHIINT paja

¢ Bpcre redepatopa 1o HAUHHY
reHepHCatha eleKTPHYHE eHepruje.
Mo MONOKOKA]Y paza i CHHXPOHO]
Op3uHN.

e [lywrame y paja acMHXpPOHOT
CJICKTPOMOTOPA ¥ TEHEPATOPCKOM
pekuMy, NPUKA3 Ha PeanHoj MaKkeTH
Ca MOrOHOM aCHHXPOHHM
€JIEKTPOMOTOPOM PEryIHCaHHM
(PPEKBEHTHHM PEryaTopoM 3a
noGujare 0OPTHOr MArHeTHOT
nosba.

e TnaBHM AenoBM TpaHchopMaTopa u
memarcka o3Haka, [IpopauyH n
u3pana tpancopmaropa maie
cHare ca W3BOAMMa 3a CTPYjHY W
HAIOHCKY peryiauujy.

e [J1aBHM J€NI0BH
aytoTtpadcdopmaropa o0nHK
HaMOTaja M Mepe 3aluTHTe

¢ [loBesuBame TpaHcdopmarTopa y
Tpod)azHOM cHCTEMY

o KapakrepucTHKe enemenara
XMAPOCHCTEMA M HAYMHH YTpajibe y
cHCTEM

*  MonTaka xuapoeneKTpaHe u
HCMHTHBAKE CHCTEMA Npe
npuKbyUeHa Ha EE cuctem

® Mepere 1 HCTIHTHBAE CIeMeHaTa
— QApIKaBaLLE XUAPOCHCTEMA,

o [loBeznBame W MOJielaBambe
napaMeTapa 3a myurame
ACHHXPOHOT EJIEKTPOMOTOPA MPEKO
(pexdenTHOr peryaeropa.

o [lpoHanaiere HeHCNPAaBHOCTH U
OTKNIatbatbe KBAPOBa KO CBHX
€JIeMEHaTa 3a NyLITaLe y paj

MecTo peanun3anuje nacrase
« wkona/koMnanuja/npenysehe/paaunuire

Hacraga ce peanunsyje kpo3 ciueznehe o0iuke HacTase:
« npaxkTHuna nacrasa (105 uacosa)
e NpakTH4YHA HAcTaBa y 0s0Ky (15 yacosa)

[pu ussoljersy NpakTHUHE HACTABE ONEBLEIE CE NENH
V TPH rpyTie.

3a peanusaunjy npakTHYHe HacTape y ONOKY Oe/berbe
Ce JIeJIH Y BE Ipy1ie.

= [lpenopyuyje ce NpaKTHYHY HACTABA PEATH30BATH
jenan nan y TOKY pajie HeIe/be TOKOM MKOJICKe
rOIMHE ¥ WIKOJIH aKO M0CTOje YCI0BH 33 TO
(OnpeMIbEHOCT PaMOHHMLEA) HIM Y oaroBapajyhum
KoMmaHKjama/npenyszehuma

= [lpenopyuyje ce NpakTHYHY HacTaBy Yy 010Ky
peanuzosati nocetom OME y onroeapajyhim
npeaysehima/koMnanjaMa HiIH Ha
oarosapajyhum nokauujama (paaunuwre).

*  [lpenopyuyje ce n3poherme NpakTHIHE HACTaBE ¥
Onoky (net paaHux AaHa ), Kpajem okToOpa,
neuembpa, edpyapa, MapTa 1 Maja WIH npema
pacnopeny Koju npeuno#n cTpyuHo sehe a
oapeau pykooncTso wkone. [pakruuna Hactasa
y OOKy MOKe ce pealH30BaTH W KPO3 CTPYYHY
EKCKYP3Mjy Ha Kpajy LWIKONCKE FOJIHHE ¥ Tajaby /10
2 panHa aHa.

*  3anocrusame aeduHUcaHNX nexona notpedHa je
KOOpAMHaLHMja nimeljy HacTaBHHKA Teopujcke H
npaKTHYHE HacTaBe Kako O ce ycariacuna
AHHAMHEKA HSBDf]E}bﬂ HacTape ca U3BCACHHM
npenasamima 1 1adopaToprjckim Bembama.

= V¥ 10roBopy ca NpeAacTaBHHUMMA COLHjaITHHX
napruepa npouahu HajoéobH HAUMH pean3alje
MpaKTHYHE HACTABE, KaKO OM ce oHa npujaaroauna
TekyluM panosuma y KoMnanHjama/npenysehuma.

= 3a peanu3alnjy npakTHYHe HacTage y ONOKY
OAroBopaH je HACTABHHK NMPAKTHYHC HACTABE HITH




cucTeMa

KOPMCTH CTaHJaplie, Katajiore npoussona u uipahyje
TEXHHUKY TOKYMEHTALMjy

NPeno3Hda BHCOKOHANMOHCKY ONpeEMY U YOUH pa3sinKy
€2 HHCKOHANOHCKOM ONPEMOM,

Npeno3Ha MEepHe rpyne H MepHe NpHKbYYHE KyTHjE,
Mnpernos3Ha CnojHy onpemy 3a LaleKkoBoLe.

Npeno3Ha pacTap/baye 3a Crosballliby ynorTpedy.
[IPENo3Ha CTPYJHE W HAMOHCKE TpaHchopMaTope.
npenosHa CT}’ﬁHE H30J1aTOpE, MOTTOPHE U NPOBOAHE
u3onarope.

Moctaesba W noBe3yje KaToaHe 0BOIHHKE
NpeHanoHa

nocTasba KOHAEH3aTOpCKe Datepuje.

Mpero3Ha BUCOKOHAMOHCKE OCHIypaye.

objacHH Npomice MAaHHMYyNauje y
BHUCOKOHATMOHCKOM noc*rpojeu,y.

MOHTHpA OTIPEMY ¥ PACK/IOMHOM M0CTPOjetby
MOHTHPa CRJIONKE H pacTaB/baqye

MPETo3Ha HUCKOHATHCKE OCHTYPave, HUCKOHANOHCKE
NPeKUaye U CKAOMNKe

MPEeno3Ha 3alTHTHE CKIOMKE,

ACHHXPOHHX ENeKTPOMOTOpA.
HEMDHTﬂ'}Ka U HCIMHTHBAHE
ElIEMEHaTa XHIpocHcTeMa
Crnaguwrerbe HEPEUHKINPAHHX
eJieMeHaTa.

VTHuaj XxuapoeHeprije Ha sKMBOTHY
CpenauHy

[lojam, HamMeHa 1 CBpXa TeXHHYKE
JIOKYMEHTalHje

EneMeHTH BHCOKOHANOHCKe
OTIpEME, ONnpemMa 3a HHCKE, CpEibe
H BUCOKEC HaAmnmoHe.

IloBe3uBatbe MEPHE rpyrie Mnpexo
MepHHX TpancdopmMartopa,
NOCTaB/batbC W NOBC3HBAKE ONPEME
Y MPHEBLYYHHM KyTHjaMa.

CnojHa onpema 3a BOIOBE, 3aTe3HU
CJIEMEHTH, caﬁupmlue.

Bpcre cTyGHux u3onatopa,
NOTHNOPHH H30J1aTOPH, NPOBOAHH
H30J1IaTOpPH.

Bpcre KaTOIHUX O1BOAHHKA HAYHH
MoCTas/batba U MOBE3HBALA.
BucokoHanoHcke KOHIEH3aTOPCKE
bartepuje MECTO H HAYHH
NOCTaB/bAA.

BpCTE BUCOKOHAMOHCKHUX
ocurypaua, ca v 0e3 yJapHe Hrie,
MOHTaKa onpemMe NoJaHo#ja npema
npeasuljeHoM ocHrypauy.
Vno3uasame ca npornucHma
MaHHMyAaunje y BHCOKOHAMOHCKOM
NOCTPOjetbY.

Onpema y packa0mHOM
NOCTPOjEkbY, LEMATCKE O3HAKE H
peaocicl nocTaBbatba.

Bpcre CKIOMKE 32 HUCKH Cpelibi 1
BHCOKH HAMOH, HAYMWH MOHTAMXE.
Bpcre pacrassbasa
KOHCTPYKLMjA,MECTO N Hau4MH
NOCTABIbaH:A.

Huckonanouncku NV ocurypaum,
CTpYjHE O3HAKE H HAYHH
NOCTaB/bakba.

Bpcre HHCKOHANOHCKHX NpeKuia4a

HACTABHHUK TeOpHjcke HacTage oaroeapajyher
CTPYYHOI [IPEAMETA U3 KOI' Ce peajiu3yje HacTasa.

Ipenopyke 3a peajansauujy npakruyne/ Gnox
HACTABE!

* Ha noueTky HacTaBe yueHHKE YIO3HATH ca
LH/BEBHMA U HCXOAHNMA NPaKTHYHE
HacTape/npakTHyHe OJI0K HAacTaBe, MJIAHOM paja 1
Ha4MHHMa OUCH:HBa .

®  [IpakTHuHy HacTaBy OPraHH30BaTH MO rpynamMa ao
10 yuenuka, Ha TPH 710 YETHPH pajiHa MeCTa, y
3aBHCHOCTH 01 OMPEMJLEHOCTH LLIKOJICKE
PanHOHHMLE MITH OpraHKu3aLunje pajia y
KoMmnaHHju/npeaysehy.

*  BenwuwHa rpyne ca craHoBHINTa Oe30eHOCTH
Tpeba na Oy e Taksa 1a HACTABHUK MOXKE /1a
KOHTPOJIUILE pajd yHeHHKa KDjP[ HEMOCPEaHO pajae
Ca HaCTaBHHM CPEACTBOM, aNaToM H NPUOOPOM 1
JieJ1yje NPEeBeHTHBHO 3a C1y4aj ONacHOCTH 01
noBpena.

" Hsyserny naxwy Tpeda oOpaTHTH Kaj ce paiu ca
BehiM Macama W3HAM TIaBe 1 Teda u ca
HAIPErHyTHM OTIpyraMa Koje ce Mory
HEKOHTPOJIHCAHO PEJIAKCHPATH Y CMepy
HACTABHHUKA W WK YHEHHUKA, noceDHO ¥ cMepy
noraena.

= [lpunpema u KOHTPOIA MOHTAKE CHCTEMA
O0HOB/LUBHX H3BOPA EHEPrHje Ce OHOCH Ha
MOHTAXKY jEJlHOCTaEHH_jHX MEXAHHYKO-TEXHHYKHX
CHCTEMA Kao W eJIEKTPHYHO MOBE3HBAE
gllieMeHaTa CucTeMa XHAPOCNeKTPAHE CHare 1o 10
MW.

*  BpenHoBamwe 0CTBAPEHOCTH HCXOMA BPLINTH KPO3:
- npafietbe 0CcTBaPEeHOCTH HeXo1a
- npahetbe MPakTHYHOT pana
= TECT MPAKTHYHHUX BEIUTHHA




H CKJIONKH, HAYMH YE/bYUCH:Aa H
HCKJBYUCHA, MOHTAMXA U
NMOBE3NBAKLE

« [locraBibatbe W NOBE3UBALE
CTPYjHE W HAMOHCKE 3allTHTHE
CKJIONKE

BJIOK HACTABA:

O0Hnasax ¥ ynosHasawe ca paioMm y
jemHoj oa enextpaHa (no moryhHoctn
XHAPOENEKTPAHH).




Paspen: Yereprn

Haszue moayna:

COJ'IS[)I‘II‘I KOJEKTOPCKH CHCTEMH

Tpajaibe mojyna

108 uacosa

HH/LEBH MOIYJA

HCXOAU MOAYJIA
[lo 3aBplueTky ModyJia yueHHK fie OHTH ¥ cTatby Aa:

OBABE3HHU U MPENOPYYEHH
CAIPKAJN MOAYJIA

MPEMOPYYEHE AKTUBHOCTH H HAYHH
OCTBAPHBAA MOJYJIA

= CTHUAHE 3HAKA H
oBJAJABAILE
BEIITHHAMA MOHTAaMe,
AeMOHTa e
OPIKABALA COJIAPHHX
KOJIEKTOPCKHX CHCTeMa

. Cruuame NPaxKTHYHUX
3Haka O TOMIOTHHM
COJIapHHUM MMaHeJIHMa
H3MELHBAYHMA TOMNOTE

- Npeno3Ha €NEMEHTE KONEKTOPCKHX CHCTEMA, HABE1E
H YOUH BPCTEC HHIHHAPHYHO- napaﬁon HYHHX
CONAPHUX KOHLIEHTpaTopa
L] npenosda U NOCTaBH CTallHOHAPHW H HABHIAlLlHOHKW
UMIHHAPHY HO-NIapabol M HH CONApHU
KOHLIEHTpaTop
®  NOBEKE TOMIOTHH NPHJEMHNK Ca M3MEHHBAYEM
OTKpHje HEMCMPABHOCT M HENPABHITHOCT Y PajLy W
OTKJIOHH

*  BDINM MEpeiba M UCTIUTHBAILE eleMeHaTa fpe
HBUXOBE VIPallhEe ¥V KOJCKTOPCKH CHCTEM

*  BPIUW NPABKIIHY MOHTAMY EJEMEHATA Y KOJNEKTOPCKH

cHCTeM

e  BPUWH HCOHTHBAKE CUCTEMA [1PE MPHK/bYYCHA HA

EIEKTOCHEPIreTCKH CHCTEM

¢ BPLUM OIPKABALE KOJIEKTOPCKUX CHCTEMA 3a Bpeme

pana
*  MpaTH NPON3BO/IY CAHWUTAPHE TOTIE MOTPOLIHE
BOJIE

e  BPIIH JIEMOHTAXKY W HCMUTHBAHKE ENeMeHaTa
KONICKTOPCKHX CHCTEMa CHCTECMA H OTKpHBA
HEMPaBHIHOCTH Y paxy

L] NperosHa pasiniuTe BpcTe XEMHjCKHX H3BOpa

eIeKTPHYHE eHepruje.
e YOUM pajiHe HaroHe PeBep3HOHITHUX XeMU]CKUX
M3BOPA CIEKTPUUHE CHEPTHjE.

®  [10JECH HANOH H CTPY]Y TYHEHha KOI XeMH]CKHX
H3BOPA ENEKTPHUHE EHEPrHje.

s  WM3BPLUM CEPBHCHPAILE W PCIOBHO OHP/KABAKLE H BOOH
NOKYMEHTALLH]Y O CTatby akyMmyJaTopa.

&  BPLIH PEHHKAAKY H JEMOHTAKY KOJIEKTOPCKHX

ejleMeHaTa

e [PABHJIHO CKJIAIAHLITH €JEMEHTE KOjH CE He MOTY
peLMKanpaTH

e HABOIM KPUTEPHjYME U OpraHusyje Gpuznixo
obez0eljerse mecTa pasna

e ypaju Mepera W PelOBHY KOHTPOMY 3alITHTHHX
cHeTeMa

e KOpHCTH CTaHAap/e, KaTalore npon3sona u napalyje

EneMeHTH KONEKTOPCKHX CHCTEMA.
Bpete uunuHapHaHO- napabonuaHuxX
COJIaPHHX KOHLEHTpaTopa
C'rauuor{apl{u H HABUIALHOHH
LLH:mH.upwmo—napaﬁon HYHH CoNapHH
TonnoTHH NPHjEMHHK Ca H3MEHHBAUEM
TlpoHanaxerwe HEMCIPABHOCTH Y CBHM
JEN0OBUMA CHCTEMA.

Mepe}be H HCMHTHBaHE CBHX €JICMCHaTa
KONEKTOPCKUX cuctema. Pedniekcnja Ha
COJIAPHHM KOHUEHTPATOPHMA H
NPUIIPEMa PASTHOT MEJIH]YMa 3a HIMEHY
TOMNOTE.

Konctpykimja 3a HaBuraumjy,
napaﬁomw HO ornesano H i3MEeH-HBa4
Tomote. [NopesnBame TOIOTHHX
notpotua4a (6ojnep, CTepauHros MoTop,
napsa TypOuHa). [loBesnsame censopa,
KOMaHI€ W H3BPLIHHX efleMeHara
KapﬂKTEpHCTH KE€ €neMeHaTa CoJlapHO
KOJIEKTOPCKHX CHCTEMA M HAYHHH
yrpaitbe y cuerem

MoHTaka CoNnapHo KONEKTOPCKOr
cucrema. Menurusare cucrema
(I'LI']Dllal'.‘Tlv{ COJJTapHH KONEKTOP, LIEBHH
BaKyMCKH KOJIEKTOp, conapHu Gojnep,
conapHa rnymna, eKcraH3HoHH CyL,
M3MELMBAY) [pe AHpeTHE ynoTpede
coJlapHe eHepriuje.

Mepeme napameTtapa: paaHa
TEeMIlepaTypa KoJeKTopa, NPOToK
MPUTHCAK Y LEBH M APYTY NapaMeTpu—
ycxnahusau:e H noaciaBamke
napamMerapa.

XeMHjcKH H3BOPH ENEKTPHYHE EHepruje,
BPCTE, KOHCTPYKLMjA, KAMALUHTET 1
panaHHu HatoH je.?_lHOF CIIEMEHTA.
On0BHH aKyMYIaTOPH, BPCTE,
KanauuTeT, pajHi HATIOH, CTPY]ja
MYHEHA H HAMOH NYHEeHba.

MecTto peannsauuje HacraBe
« wKkona/komnauuja/npenysehe/paaunumre

Hacraga ce peanuzyje kpo3 cnenehe obnuke
HacTape:

+ NpakTH4HA HacTasa (93 yacopa)

* npakTH4HAa Hactaea y Huaoky (15 yacosa)

[Tpu n3Boliery NpakTHUHE HACTABE OJIE/bEIbLE Ce
JIeSTH Y TPH rpyne.

3a peanvsauujy npakTuuHe Hacrase y 00Ky
OJIeJhELE CE JIeTH Y JIBE FPYTIE.

= [Ipenopyuyje ce npakTUUHY HacTaBa
peainn3oBaTH jellaH JaH Y TOKY palHe Helesbe
TOKOM LUKOJICKE FO/IHHE Y LIKOJIN AKO NocToje
YCIOBH 32 TO (ONPEMIBEHOCT PAAHOHKHLA) MK
y oarosapajyhum xomnanujama/npenysehuma

= [lpenopyuyje ce npakTHYHY HacTaBy y OJ0Ky
peanuzoeatn nocetom OUE y oarosapajyhum
npeaysehnuma/koMnaHujama nin Ha
oaroeapajyfiinm okaujama (pagunniTe).

= [lpenopyuyje ce uzsoljeme npakTHiHe HACTABe
y Gnoky (neT paaHux naua ), kpajem oktodpa,
neuembpa, debpyapa, Mapra M Maja WK npema
pacnopeny Koju npemwioxn cTpyuto sefie a
oapenu pykoBoacTso wkone. [NpakTuuna
HacTaBa y ONOKY MOMe ce pealin3oBaT |
KPO3 CTPYHHY EKCKYP3Hjy Ha KPajy uIKoncke
FOAMHE ¥ Tajamy 10 2 panHa 1aHa.

®*  3a nocrusarbe JeHHUcaHuX Hexoaa notpedHa
je xoopaunaumja usmel)y HacTaBHUKa
TEOPHjCKE H NPaKTHYHE HAacTaBe Kako Ou ce
ycarnachia aMHaMuka u3soljerba HacTase ca
H3BEJEHNM TIpeaBabuMa U 1a0opaTopHjCKHM
Bexbama.

=V 10roBOpY ca NPeacTaBHHLUMA COLMjaTHIX
naptHepa npoxahu Haj0o/bH HaUMH
peannzaliMje NpakTHYHe HacTaBe, kako Ou ce
OHa npuaaroanna tekyhum pagosuma y




TEXHHUKY IOKYMEHTAL]Y

[PEro3Ha PasinynTe BPCTE COJAPHUX CHCTEMA
M3BpLIN MOTpeOHa Mepetba

MepetbuMa OIpeaH JTOKaLH]y NOCTaBIbatba CONAPHOT
cHucTeMa

MPerio3Ha BPCTY TOIUIOTHHX CONAPHUX NnaHena
MOCTABH M MOBEKE TOIUIOTHH COJMAPHA NAHEN
NOCTABH U MBEXKeE HIMEHbUBAYe TOMIoTe
[10BEKE TOMNOTHH akyMyJiatop (Bojiep)
OTK/IOHH HEHCTIPABHOCTH HA HA TOTUIOTHUM
CONapHUM CHCTEMHMA

Yennuun akymynaTopu, Bpere,

KanauuTeT, pajHu HaroH, cTpyja

NMyHkEeHha H HAMOH NYHCHA.

Onpxapame aKymyJiaTopa,

cepBHUCHPAILE, PEIOBHA KOHTPONA U

Bohetbe eBHIACHLIH]E O CTabY.

[TpoHanasKkere HeHCTIPABHOCTH Y CBHM

JCNOBHMA CHCTEMA.

HEMOHTa}Ka. UCTTHTHBAE KONEKTOPCKHX

eJleMeHaTa i peLHKnaKa

CHIagHIITEHe HePeLHKITHPaHIX

ClEMEHaTA.

YTuuaj conapre eHepruje Ha JKHBOTHY

CpefiiHy

[MojaM, HAMeHa | CBPXa TeXHUYKe

JIOKYMeHTaluuje

[lpunpemue MaHUNyIaLK]E 32 MOHTAKY

PasIHIHTHX BpCTa HOCaa ﬂUTpEGBH

anar 1 npubop 3a u3Boljeme paroBa
Meperbe OCYHYAHOCTH, MEPEHE YITia
nonoXaja CyHUa y 0IHOCY Ha JIOKaLujy,

Mepetbe Harnda Jokaumje

Curyprocno obesdehupame nokaumje 3a
nocTas/batbe ONpEME H paaHOr NpocTopa
[Tpunpemue manunynauuje 3a
m3Boljerhe pajoBa Ha KPOBOBHMA,
0DaBe3HO KUpHLLlﬁCH:C JIMHHHX
3AITHTHUX CpeACTaBa H 3alllTHTa
onpeme M rpajniniITa
[MocTasrbamke KOHCTPYKLIM]E 38
MOHTaRY CTAlHOHAPHHUX H NMOKPETHHUX
TOMJIOTHHX CONAPHUX NaHena
[Mpuuspuihupame nanena va
KOHCTPYKLM]Y MOBE3NBAHE LIEBOBO/IA,
noBe3MBatbe Jasaua 3a
nudepeHUMjanHl TEpMOCTAT
NMOBE3UBALE LUHPKY/IAUHOHE 1YMIIE X
HaBUranHoHOT CHCTEMa
[ToBesuBame TOMIOTHO aKyMYyJIaTopa
LUEBOBOAMMA U CJICKTPHYHO NOBC3INBAHKC
naBaya TeMreparype Ha
[udeperijaiHg TepMocTar
l'[pona.na:«eu,e HEHUCMPABHOCTH Ha
TOMIOBOAHOM CHCTEMY. CICKTPHYHHM H
eNeKTPOHCKHM jeIMHHLAMA

kKoMmnaHujama/npeaysehnma.

= 3a peanusauujy npakruuHe Hacrase y O/0Ky
0Arosopax je HACTaBHHK MPaKTHYHE HACTaBe
HIIH HACTABHHK TEDpH_jCKE' HacTase
oarosapajyher cTpyuHOT npeiMeTa u3 Kor ce
peaisyje HacTaBa.

I[penopvyke 3a peajJn3auljyv npaxkTH4He/ 60K

HacTaBe:

*  Ha no4eTky HacTaBe yueHUKe YINO3HATH ca
LHJBEBMMA H HCXOIMMA MPaKTHIHE
HacTape/ MpaKTHYHE DI0K HACTABE, MIAHOM
pana ¥ HaYHHHMA OLEHHBAA.

= [lpakTHuHY HACTABY OPraHHU30BATH MO
rpynama o 10 yueHnka, Ha TPH 10 HETHPH
panHa MecTa, Y 3aBHCHOCTH OJ1 OTIPEMIbEHOCTH
WIKONCKe PaTHOHNLE AN OpraHu3anije paa y
KoMnaHuju/npenysehy.

®*  BejnuuHa rpyne ca cranoswta 0esdennoctn
Tpeha na Gy/ne TakBa a HACTABHHK MOXeE Jla
KOHTPOJIHLLE Pajl YICHHKA KOJH HENOCPeLHO
pane ca HaCTARHUM CPEACTBOM, alaToMm u
npudOpPOM M Zei1yje NPEBEHTHBHO 3a cly4aj
ONACHOCTH O]1 NOBPe/d.

= Hayserny nakwy Tpeba ofpatuTi Kaj ce panu
ca selinm Macama W3HaA rIaee M Tena u ca
HArNperHyTHM ornpyraMa Koje ce Mory
HEKOHTPOJIUCAHO PENTAKCHPATH Y CMEpY
HACTABHHKA W/WIN yueHHKa, noceGHO v cMepy
norjena.

= Tlpunpema u KOHTPOJIA MOHTAKE CHCTEMA
0GHOBILHBHX W3BOPA EHEPrije ce 0JHOCH Ha
MOHTaXY jEHOCTABHHjHX MEXaHHUKO-
TEXHHYKHX CHCTEMA KA M eIEKTPHYHO
NOBE3HBAILE €JIeMEHATA COJaPHHX CHCTEMa 3a
3arpesarse Boe cHare 10 35 kW,

*  BpeaHoBawke OCTBAPEHOCTH HCXOAA BPLIUTH
Kpo3: - npafieibe 0CTBAPEHOCTH HCX0aa
- npaheme npakTHuHOT pana
- TECT MPAKTHYHHUX BEIITHHA




BJIOK HACTABA:

O6unazak 1 yno3HaBakbe ca pazoM jeaHor
oDjekTa y KOME CY NPUMEHEHH CONAPHH
KOJIEKTOPH.

Pazpea: Yereptn

Hasus monyna:

XHOPHIHH CHCTEMH

Tpajate Moayna

108 yacosa

HHbEBH MOILYJIA

HCXOIU MOAY.JA
[lo 3aBpuieTky Moay/a yueHuk fie 6UTH y cTatby na:

OBABE3HH H NIPENOPYYEHH
CAIPKAIN MOJYJIA

TMPENOPYYEHE AKTUBHOCTH H HAYHH
OCTBAPHBAIbLA MOJLYJIA

= Crnuame 3Hama 0
OBJIAABAILE
BEIITHHAMA MOHTAXeE,
JIEMOHTaXKE H
0pAaABAKLA XHOPHAHKX
clecremMa

*  [03Haje eneMeHTe XHOpHIHUX cHcTeMa Y
JABHCHOCTH 0J1 KOMOMHALLM]A H3BOPA eHEpPrije
e VYouu M HaBele BPCTE NapaboNnuHHX CONapHHX
KOHLIEHTpaTopa
®  [OCTABH CTALMOHAPHW W HABHMIaLMOHH
napadoJIHYHH COJTAPHH KOHUEHTPATOp
NOBEKE TOMIOTHH MPHJEMHIK Ca H3MEHLHBAYEM
OTKPHje HEHCNPABHOCT W HENPABHIIHOCT Y pajy M
OTKJIQHH
®  BpIIM MEpeHba H HCIUTHBALE eleMeHaTa npe
HUXO0BE YIpaibe Y XMOPHIIHU creTeM

*  BDIUH NPABIIHY MOHTAKY €leMeHaTa y CHCTeM

L] BpLIH HCNHTHBAKLE CHCTEMA MNpPe NPHKIbYYEHA Ha EE
cucTeM

e BPLIK OIPKABALE XMOPHIHOT CHCTEMA 33 BpeMe
pana

L] MEpeLEM MapaMeTapa npaTH NnpousBo/ily
eNIeKTPHUHE EHEPrije U3 XHOPHIHOT cucTeMa

e BDIUH AEMOHTAKY M MCIIHTHBAE €leMeHaTa
XHOpHIHOT cHCTeMa

e BDIIH PEUHKIAKY NEMOHTHPAHUX eleMeHaTa
XuOpHIHOT cHeTeMa

e MPABHIHO CKIAANLITH €EMEHTE KOjH C€ HE MOry
peurKaUpaTH

e HABOJIM KPHTEPH]YMeH W OpraHmiyje (pHinako
obezdelherse mecTa pan

*  Ypanu Mepera M PelloBHY KOHTPOMY 3alITHTHHX
cHCTEMa

s KOpHCTH CTaHJap/e, Karanore npoussoaa u uipalyje

EnemeHTH pasnuuuTHX BpcTa XMOPHIHUX
cHeTeMa.

Mepetse npouenta pedekcuje Ha
COJIAPHUM KOHLEHTPATOPHMA U MpHIIpeMa
pagHOr MEIHjyMa 3a H3MeHY TOTUIOTE.
[NocTap/babe KOHCTPYKLMje 3a
HaBHrauujy napabonuuHor orneaana u
nw3metbupaua tonnote. [opesnBame
TOMIOTHUX noTpoLuaya (bojuep,
CTepnMHroB MOTOP, MapHa TypOHHa)
Ilose3uBame ceH30pa, KOMaHie 1
H3BPLIHKMX eflemMenara

l_IpOHa.nameH,e HEHCHP&BHDCTH Y CBUM
JICTIOBHMA CHCTEMA.

KapaktepucTuie eneMenaTa XHOPHAHHX
CHCTEMA H HAYMHH YIpalbe ¥ CHCTEM
Mourama xuOpHIHHX CHCTEMA.
HMenuTugame cuctema (conapHH naHen,
HHBEPTOP, ABOCMEPHO BPOjHII0,
re€HepaTop KO/ BETPOCHCTEMA, JIonaTHue
poropa. Opojay obprtaja enuce) npe
npeTHe ynotpebe.

Mepetbe napameTapa: eHeprija 3pavierba
Cynua, konmunna CyHua Koja najga na
noBpuHy, peduekcuja CyHuesor
3pauerba Ha 3eMJbH, pajiHa TeMneparypa,
Op3vHa BeTpa U APYTH NapamMeTph—
ycknalMBatbe H MonelaBame napamerapa.
JlemonTaka, MCNUTHBALE XHOPHAHMX
CHCTEMA W HHXO0BA peLHKIaKa

MecTo peann3auuje HacTase
* KO/ KOMNaHMja/mpenysehe/pajununimrre

Hacraea ce peanusyje kpos cienehe obnuke
HacTape:

« nNpakTHYHA HAacTaBa (93 uacopa)

* NpaKTHYHA HAcTaBa y 0Joky (15 yacosa)

Ipu uzsolemy npakTHuHE HACTABE OJC/bEHE CE
JeN y TPH rpyne.

3a peanusalujy NpakTHYHE HACTaBe y GnoKy
OllesbEIbE C 1SN Y [BE rpyTe.

= [lpenopy4yje ce npakTHHMHY HacTaga
peanu3oBaTH jeflaH aH y TOKY pajiHe Helesbe
TOKOM LUKOJICKE FOIMHE Y LIKOIN aKo NocToje
YCIIOBH 3a TO (ONPEM/bEHOCT PaIHOHHLA) WK
y oarosapajyhinm komnanujama/npenysehinma

= [Ipenopytyje ce npakTuuHy HacTaBy y GI0Ky
peannzoeatu nocetom OHE y oanrosapajyhnm
npenysehnMa/KoMnaHHjaMa uiu Ha
oarosapajyhium nokauujama (pagunuire).

= [Ipenopyuyje ce u3Boheme NpakTHUYHE HACTABE
y Osoky (ner paaHux aaua ), kpajem oktodpa,
neuemOpa, ebpyapa, MapTa 1 Maja WK npeMa
pacriopey Koju npeinoxku cTpy4Ho sefie a
OIpen PYKOBOACTRO WKone. [1pakTnuHa
HactaBa y OJIOKY MOJE c€ peann3oBaTi i
KO3 CTPYYHY EKCKYP3Hjy Ha Kpajy UIKoJcKe
TOINHE y Tajamy A0 2 panHa AaHa.




TEXHHUKY IOKYMEHTAL]Y

o CrnaaniuTerhe HepeunKIupanux
ejleMeHara.

« YTHLA] conapHe eHeprifje Ha HBOTHY
cpennny

o [lojam, HaMeHa M CBPXa TEXHHUKE
NOKyMeHTaLHje

BJIOK HACTABA:

Obunasak u ynosHagamwe ca paJoM jeaHor
objeKTa y KOMe Cy NpUMeheHd XHOpHIHU
cHCTeMN

3a nocTuzamwe JedUHACAHUX Hexona noTpedHa
Jje koopaunauuja usmely nacraBHuka
TEOijCKe M MPpaKTHYHE HacTaBe Kako Ou ce
ycarnacuina 1HHaMHKa H'jEOf]EH:ﬂ HAacTaBe Ca
H3BEJICHHUM MpejiaBabiMa i n1adopaTophjckum
Bexbama,

V norosopy ca npeacTaBHULAMA COLMjAITHIX
naprTHepa npoHahy HajoboLW HAUMH
peain3aluje npakTHYHe HacTaBe, Kako Ou ce
OHa npuaaroauna tekyhum pagosuma y
KoMnaHujama/npemysehuma.

3a peanu3auujy npakTHuHe HacTase y Goky
OOroBopaH je HACTaBHHK NMPaKTHYHE HACTABC
WIH HACTABHKK TEOPHJCKE HaCTaBe
oaroeapajyfier cTpyuHOr npeaMera u3 Kor ce
peanuzyje HacTaBa.

IMpenopyke 3a peanusaunjy npakTuyue/ daok
HacTaBe:

Ha MOYETKY HACTABE YUCHHUKE YNO3HATH ca
UH/bEEHMA H HCXOAHMA NPAaKTHYHE
HacTaBe/npakTHYHE OJ0K HacTaBe, MIaHoM
paia H HAMHHHMA OLUCHHBakba.

[IpakTHYHY HACTABY OPraHH3OBATH N0
rpynama fo 10 yueHuka, Ha TPH 710 HeTHpH
paaHa MecTa, ¥ 3aBHCHOCTH Ol ONPEMJBEHOCTH
IIKOJICKE PAJIHOHHLE WK OpraHu3aluje pajia y
KoMnaHujuw/npenysehy.

Benwunna rpyne ca craHoBHwTa Ge3beHOCTH
Tpeba na Oyne TakBa J1a HACTABHHK MOKE J1a
KOHTPOJIHILE Pajl yHEHHKA KOJH HENOCPEHO
pane ca HaCTaBHUM CPECTBOM, anaTtoM H
NpHOOPOM H eNyj€ NPEBEHTHBHO 3a cayvaj
ONACHOCTH 01 MOBPEna.

Hayzerny nakmwy Tpeba obpaTuTH Kan ce paau
ca sehum macama u3Haj rnaee u Tena v ca
HanperHyTHM Onpyrama Koje ce Mory
HEKOHTPOJINCAHO PElaKCHPATH Y CMEpy
HACTABHHKA M/WIIK yueHuKa, noce0HO y cmepy
norjena.

Hpunpema H KOHTPOJIa MOHTAMXE CHCTEMA
00HOBILHBHX H3BOpa EHEpFHjB €€ 0OHOCH Ha
MOHTAKY jeHOCTABHH]HMX MEXaHHUKO-
TEXHHUKHX CHCTEMA KA0 H CACKTPHYHO
MOBC3IHBAKEC CJICMCHATA XHGPHI[H]‘IX CHUCTCMa
(KOreHepaLmja colapHUX M raCHHX CHCTEMa 33




3arpesakse Bojie) cHare 10 35 kW
*=  BpeaHosaie 0CTBAPEHOCTH MCXONA BPLUNTH
Kpo3: - npahete ocTBAPEeHOCTH HeX01a
- npaheme npakTHYHOr pana
- TECT NPaKTHUHUX BELITHHA

Paspen: YHersprn

Hasus monyna:

DoTOHANOHCKH CHCTEMH

Tpajarbe Moaya

108 uacoea

LHHbEBH MOIY.JTA

HCXO/JHU MOYJIA
ITo 3aBpuieTky Moayia yuenuk he 6utn y cramy na:

OBABE3HH U NNPEMNOPYYEHH
CAJPKAJH MOJYJIA

NPEMNOPYYEHE AKTUBHOCTH H HAYHH
OCTBAPHBAHKA MOJYJIA

= CTHuamke 3HAKA N
OBJIA1ABAE
BEMITHHAMA MOHTANE,
JEeMOHTaXKe H
oApAKaeatba
doTonanoHckux
COIAPHHX CHCTEMA

e nosuaje enemeHTe (POTOHAMOHCKHX CHETEMA Y
3ABUCHOCTH O/1 HauKHa Kopuiuhierba eleKTpuUHe
enepruje (poronanoHcka enexTpana koja je
npukbyyeHa Ha EE cuctem 'y ayToHOMHOM pazny)

*  U3BPLUM MOHTAXKY W NOBE3UBALE HE3ABUCHE
(ocTpBeke) hoTOHAMOHCKE LEHTpane

e U3BPLUM MOHT@KY W [OBE3MBAILE 3ABHCHE (BE3aHe Ha
Mpe:ky) hOTOHATIOHCKE LeHTpane

e M3BPLIH MOHTAKY W MOBE3MBAE (POTOHAMOHCKHX
naHena ca nokpeTHHUM JejuMa u HaBuratjom

e OTKpHje HeHCTIPABHOCTH Y pajly CHCTEMa H OTKIOHH
HEHCIIPABHOCT

= BPLIM MEPEba M UCMINTHBAME eleMeHaTa
(thoToOHANOHCKUX MOAYJA, HHBEPTOPA, peryiaropa
My H:EHba aKyMyIaTopa, ABocMepHor Gpuna u
KkabJsioBa) fpe HBHXOBE Yrpabe ¥ GOTOHANOHCKH
cHETEM

L] BPLIH NPABHITHY MOHTAXKY eJleMeHara y cucTeM

e BPLIM HCIUTUBALE CUCTEMA MPE NPHK/bYYCHA Ha
eNEKTOeHePreTCKH CHCTEM

*  BpPLUIK OIpXKaBatbe POTOHAMOHCKHX COMAPHHX
CHCTEMA 3a BpeMe paja

e MpaTH NPOM3BOMILY ENEKTPHUHE eHepritje n3
cucTemMa

e BPLUIH JIEMOHTAKY M HCIUTHBAtLE eNeMeHaTa
toToHanoHekor cucTeMa

e BPLIK PELUKNAKY IEMOHTHPAHUX €leMeHaTa

*  MPaBUIHO CKIAMNLITH €EMEHTE KOJH C€ HE MOry
PELHKIHpATH

e HABOAM KPUTEpHjyMe u opraHusyje dusmixo
obez0eheme mecTa pan

*  ypaiu Meperba M PelOBHY KOHTPOMY 3alUTHTHHX
cHeTeMa

Enementi u u3b0p otoHanoHekmx
naHena npemMa CHasM eneKTpaHe,
npunpema nocehe KoHCTpyKuHje 1
MpOBOIHHKA
AyToHomHe OTOHANOHCKE eNeKTpaHe,
MeTalHa KOHCTPYKIIH]a, NoNarame
COJIAPHUX NAHENA, NOBE3HBALE,
perynaTop nymera, akyMyIaTopcka
NpOCTOpHja, HHBEPTOP U Pa3BOAHN
opmaH. POTOHAMNOHCKH NMaHen Ha cTydy
ca MOKpeTHUM JiehjuMa 1 ayToMaTckoM
HaBUTaLHjOM.
DOTOHAMOHCKE eEKTPaHE BE3aHe Ha
EE mpeky. MeTaiHa KOHCTPYKLH]ja,
nojiarame CoNapHuUX navena,
NOBE3MBaE, MPEKHU HHBEPTOP
PasBOIHH OPMaH.

KapakrepucTuke enemenara

(hOTOHAMOHCKMX COMAPHMX CHCTEMa)

(hoToHAMOHCKKUX MOIyNa, HHBEPTOPA,

perynaTopa nymema akymyiaTopa,

nBocMepHor Opiia 1 kabinosa) U HaMHHK

yrpaime y CHCTeM

MomnTaa (GOTOHANOHCKHX COIAPHUX

CHCTEMA.

HenuTueame cucrema (conapHu naHen,

HHBEPTOP, ABOCMEPHO Bpojuio,

FEHEPaTop KOJ BETPOCHCTEMA, JIONATHILE

potopa, Opojay obpraja enuce) npe

nupetie ynorpede.

OnprkaBatbe GPOTOHAMOHCKNX CONAPHNX

cucrema (unwheme nanena)

Meperbe napameTapa: cHara CyHuesor

MecTo peaqnzauMje HacTaBe

«  WKOJA/KOMNaHuja/mpenysehe/pasunnwre

Hactaga ce peanusyje kpo3 cnenche obnuke
HacTaBe:

+ mnpakTHuHa nacrasa (93 vacosa)

+ npaKTHYHA HAcTaBa y 6aoky (15 vacosa)

I1pu u3zBOhEHY NMpaKkTHUHE HACTABE ONC/LEHE CC
JENH Y TPH rpyne.

3a peanuzaunjy NpakTHUYHE HAacTaBe y 010Ky
OJleJberbE CE Je/IH Y IBE IPYTIE.

= [Ipenopyuyje ce NPakTHYHY HACTABA
peann3oBaTH jefaH aH Y TOKY pajiHe Heaesbe
TOKOM LIKOJICKE FOJIMHE ¥ LIKOJIN aKo NocToje
YCJI0BH 3a TO (ONPeM/beHOCT PAIHOHHLA) HITH
y oarosapajyhum komnanunjama/npenysehuma

= [lpenopyuyje ce npakTHYHY HacTaBy y OJI0Ky
peamizosatu nocetom OUE y onrosapajyhum
npenysehnma/koMnaHnjamMa nin Ha
oarosapajyhinm nokauujama (paguinwiTe).

= [lpenopyuyje ce uzBohewe npakTHUHE HACTaBe
y 610Ky (neT paaHuX JaHa ), kpajem okToGpa,
neuembOpa, gedpyapa, MapTa ¥ Maja WM npema
pacrnopeny KojH npeinoxn cTpyuHo selhe a
ofpeIu pYKoBOACTBO wwkosne. [IpakTuuna
HacTaBay OJOKY MOXKE C€ peanu3oBaTH H
KPO3 CTPY4HY EKCKYP3H]Y Ha Kpajy WKoJICKe
TOMMHE Y Tajamy 10 2 pajHa naHa.

®  3anocTusame Ne(UHUCAHNX HeXoaa noTpedHa
Jje xoopaunauuja usmel)y nacraBHuka
TEOpPHjCKE M NPaKTHUHE HACTABE Kako Ou ce




«  KOPHCTH CTaHIAple, KaTaiore nponussona n uspahyje
TEXHUUKY AOKYMEHTALM]Y

3payersa, pajHa Temneparypa Ha
NOBPIIKHH NAHENA, OTIIOPHOCT
Y3EMIbEHA KO NaHena u aApyru
napaMeTpu— ycknaljusate n
riojleliaBae napamerapa.

o JleMOHTAMkKa, HCITUTHBAILE
(hoTOHANOHCKHX CONAPHUX CHCTEMA U
pelmnKIaka HCTHX

o CKIaIMWITEHE HEPELMKIUPAaHUX

efleMeHara.

¢  VYTHuaj conapHe eHEPruje Ha KHBOTHY
CpenHHy

« Tlojam, HAMeHa 1 CBPXa TEXHU'KE
NOKYMEHTaLje

BJIOK HACTABA:

Obunasak 1 yno3Hasakbe ca paaoM jenHor
00jeKTa y KOME CY [IPHMEHEHH
(hOTOHAMIOHCKH CHCTEMH KOjH j& NMPHKIbYYeH
Ha EE cucrem win je y ayToOHOMHOM pajy.

ycarnacuna JuHamuka n3sohemwa Hacrase ca
M3BEJEHNUM NpeaasambuMa 1 N1adopaTopujcKkum
Bexbama.

=V 10roBOpY ca NpeicTaBHULMMA COLMjTHIX
napTHepa npoxahu HajdobH HAYMH
peaiizaluje npakTH4HE HacTaBe, Kako Ou ce
OHa npuaaroawna TEK}'ﬁ]—‘lM panosuMa y
KoMnauujama/npeysehuma.

= 3a peanusauujy npakTuuHe Hacrase y 610Ky
OAroBOpaH je HacTaBHHUK NMpaKTHYHE HacTage
HIIM HACTABHHK TEOPHjCKE HACTABe
onrosapajyher cTpy4HOr NpeiMeTa H3 Kor ce
peain3yje HacTaBga.

IMpenopyke 3a peaansaunjy npaktTuyxe/ 010K

HACTABE:

L] Ha TOYETKY HACTABEC YUCHHKE YIMO3HATH Ca
LH/EBIMA M HCXOIHMA NPaKTHYHE
HaCTaBE:"[]pElKTH“IHE Diok HacTase, IJaHoM
pana i HaUHHHUMa OlieHhHBaKA.

= [lpakTH4HY HACTABY OPraHN30BaTH N0
rpynama o 10 yuenuka, Ha TpH 10 HETHPH
paiHa MeCcTa, ¥ 3aBHCHOCTH O ONPEMJLCHOCTH
LIKOJICKE PaiHOHHLE WK Opraiu3aumje pajia y
KoMnaHujw/npesysehy.

®  Bennuusa rpyne ca craHouTa Oe30eaHocTn
Tpeba 1a Oy/e TAKBa /1a HACTABHHUK MOMKeE 1a
KOHTPOIHLIE Pajl YHEHHKA KOjH HEenocpesHo
pane ca HaCTaBHHUM CpPEACTBOM, allaToM H
npnbopoM K enyje NpeBeHTHBHO 3a cIyyaj
ONACHOCTH 011 NMOBPE/Id.

= Hayserny nakwy Tpeba oOpatuTH Kaz ce paau
ca BeliiM Macama H3HaJ T1aBe M TeNa U ¢a
HANPErHyTHM onpyrama Koje ce Mory
HEKOHTPOJIUCAHD PelakcHpaTH y cMepy
HACTABHMKA W/WIM YUeHUKa, NoceOHO y cMmepy
noraena.

= [lpunpema 1 KOHTPOJIA MOHTaMkE CUCTEMA
0OHOBLHMBHX HiBOpa EHEPF[{jE Ce 0QHOCH HAa
MOHTaXKY jeJIHOCTABHHjHX MEXaHHUKO-
TEXHHYKHX CHCTEMA KA0 H €JICKTPHYHO
NIOBE3HBAILE efleMeHaTa cucTeMa 00HOB/BHBHX
H3BOPA EHEPrHje, Kao WTo ¢y (hOTOHANOHCKe
enektpade eHare g0 500 kW.

L B]JE.EIHOBaI-be OCTBApPCHOCTH HMCX0a4a BPLINTH
Kpo3: - npafierke 0CcTBApEHOCTH HCX01a




- npahere nNpakTHYHOT paja
= TECT NPAKTHHHHX BELUTHHA

Paspen: YerBpTH

Hasus Monyna:

Cueremu BETPOEJIEKTpaHa

Tpajatee Moayna

108 uacora

LHHJbEBU MOAYJIA

HCXOAU MOOYJA
[lo 3aBpuueTky Moay/a yaeHK fie OuTH v cTamby Ja:

OBABE3HH U NPENOPYYEHH
CAJPKAJU MOJYJIA

MPEMOPYYEHE AKTUBHOCTH H HAYHH
OCTBAPHBAILA MOJIYJIA

= CTHUame 3HAKA H
0OBJIalaBabE
BEWITHHAMA MOHTAXKeE,
JEMOHTAKE H
0pAKABAKA
BEeTpOeJeKTpaHa

MO3HABAILE EIEMEHTA CHCTEMA BETPOETIEKTPAHA ¥
3ABHCHOCTH 0 HAYHHa K{)pHLUhEH:B. CNeKTpHYHE
eHeprije (BeTpoesieKTpaHa Koja je npHK/byyeHa Ha
e/IEKTPOCHEPIeTCKN CHCTEM H Y Y TOHOMHOM pazy)
HaBee M YOUH BPCTE BETPOEIEKTpaHa M JloKaLluje 3a
HMXOBO TI0CTABIbAME

BPLIH MEPEH:A H MCMIHTHBAE eleMeHaTa
BETPOENEKTPAHE MPE HHX0BE YIPadiLe Y CHCTEM

BPLIM NPABHIHY MOHTAXKY eeMEeHATA ¥ CHCTeM
BPIIH HCOHTHBAKC CUCTEMA [1PC NPHKJBYYCHA Hd
CIEKTOCHEPIEeTCKH CHCTEM

BPLUM OpIKaBarbe BeTpoeNeKTpaHe 3a BpeMe paja
MeperbeM napameTapa npati NpoM3BOAILY
BJTEKTPM‘{HE! eHepruje H3 CHUCTEMA

BPLUM JIEMOHTAKY M HCIIHTUBALE eneMeHaTa
BETPOE/IEKTpaHe

BPLLIH PEUHKNANKY ICMOHTHPAHKUX €leMEHATA
MPABUIHO CKIAANIITH €NEMEHTE KOj Ce HEMOTY
PeUHKAHpaTH

HABOJIM KPUTEPHjYMEN W OpraHuzyje pHinuko
obeszbeheme mecTa pan

ypanu Mepera i peIoBHY KOHTPOIY 3alITHTHHX
cHCTEMA

KOPHMCTH CTaHap/e, KaTaaore npoussoaa u u3palyje
TEXHUUKY TOKYMEHTaUM]y

¢ [EnemenTa cucTeMa BeTpoeleKTpaHa
daxTopu Koju yTHUY Ha H3G0p nokaimje
33 MOHTaKY ( Opoj BETPOBUTHX JaHa,
pyie BeTpoBa, Op3nHa BeTpa).

¢ Opnabup enuce npema npoceyuHo) Op3uHu
BETpa, BeJIMYHMHA (PeYHHK) envce, cHara
H THI FeHEpaTopa, MOKPETHH EICMEHTH,
KJIM3HU MPCTEHOBH.

*  MonTaxa (POTOHANOHCKHX CONapHUX
CHCTEMA.

* HenuTipare cuctema (JIMMEH3HOHHCAHEe
cTy0a HABHTaLMOHH CHCTEM, KOMHOHH
CHCTEM, PEryNIaTopH 3aKpeTarka Kpakosa
€I1ice, MHBEPTOPH 3a cTabHIIH3aLLH]Y
HanoHa v (pexBeHLje.) npe AupeTHe
ynotpede.

L O}lp}KaBHH:E CHCTEMa BETPOENEKTpaHE

o Mepemwe napamertapa: OpauHa BeTpa,
TeMIepaTypa OKOJIHHE, OTIOPHOCT
Y3EMIbLEHA CHCTEMA H JIPYTH NapameTpH—
yeknaljusame u nojelasame
napamMeTapa.

o JleMOHTaMa, HCTIMTHBAKE CHCTEMA
BETPOEJIEKTPAHE H PELIMKJIAHA HCTHX,

o CrnaamiuTerbe HepelHKIHpaHUx
e/ieMeHara.

¢ YTHu@j eneprije BeTpa Ha KHBOTHY
cpennsy

« [lojam, HamMeHa W CBPXa TEXHUYKE
NOKYMEHTalHje

BJIOK HACTABA :

O6unasak U yNno3Hasame ca paioM jeHoe
BETPOENEKTPaHe Koja je npukibyuena va EE
CHCTEM WJIH j€ Y ayTOHOMHOM pajy Wi
1nocera BeTponapky

Mecro peasnsaumje Hacrase
« mkona/koMmnanuja/npemysehe/pagunuinTe

Hacraea ce peaniusyje kpo3 crnenehe obnnke
HacTape:

+ MnpakTH4HA HAcTaBa (93 yacopa)

* MpaKTH4YHA HAacTapa y 00Ky (15 yacosa)

I1pn u3Bolery NpakTHUHE HACTABE ONE/LEHLE CE
JleNn Y TPH rpyne.

3a peanusalujy NpakTHYHE HAcTaBe y G1OKY
OIE/bEHLE CE J1EJTH Y 1IBE IPyNeE,

= Tlpenopyuyje ce NPakTHYHY HAacTaBa
peanH30BaTH je/laH 1aH y TOKY pajiHe Helle/be
TOKOM [IKOJICKE FOJIMHE Y WKON Ko NOCToje
YCJIOBH 3a TO (ONpeMJ/bEHOCT pajHOHHLIA) WK
y oarosapajyhum komnanujama/npeaysehuma

= [lpernopyu4yje ce npakTUYHY HacTaBy Yy OJOKY
peamnzosati nocetom OHE y onrosapajyfinm
npejysehnma/koMnaHujama nin Ha
oarosapajyfium nokauujama (pagundure).

= [Ipenopyuyje ce uzBohere NpakTHUHE HACTABE
y Broky (net panHux gaua ), kpajem oktofpa,
JeuemOpa, (pedpyapa, MapTa H Maja WM npema
pacrniopey Koji npeanoku crpy4to sefie a
oZpe] PYKOBOACTBO LiKone. [TpakTuiHa
HacTaBay OJIOKY MOXe ce pealn3oBaTH H
KPO3 CTPYYHY eKCKYP3Hjy Ha Kpajy WKOJICKe
rofuHe y Tajamy 10 2 pagHa 1aHa.

*  3anocTHiame NepMHHCAHUX HCXona noTpedHa
Jje koopaunauuja usmel)y HacraBHuka
TEOpHjCKe W MPaKTHYHE HAcTaBe Kako Ou ce
yearnachia MHaMuka n3pohera HacTage ca
M3BEJEHNM NpenasabuMa 1 1adopaTopujckuM
Bexdama.




¥ norosopy ca npeicTaBHULIMMA COLHjanHUX
naptHepa npoxahu Hajbobu HaunH
peaiH3aumje NpaKTHYHE HACTABE, KAKO Ou ce
OHa NpHaaroauna TEK}’h}’IM paaroBuMa y
KoMnaHujama/npenysehuma,

3a peanuzanujy npakTHUHe HacTase y 610Ky
OJrOBOPaH je HACTABHHK NMPAaKTHUHE HACTABE
HIIH HACTABHHK TEOPHjCKe HacTaBe
oaroeapajyher cTpyuHor npeamera us Kor ce
peannsyje HacTaBa.

INpenopyke 3a peaan3aunjv npakTH4He! 610K

HacTaBe:

Ha nouertky HacTaBe yMeHHKe YNO3HATH ca
LUHJBEBMMA H UCXOAHMA NPAKTHYHE
HacTaee/MpakTHUHE ONOK HacTape, NIaHOM
pajna U HAUNHHUMA OLEHHBAA.

[NpakTHuHy HACTABY OpraHW30BaTH 1O
rpynama go 10 yueHnka, Ha TpH 10 4ETHPH
pajaHa MecTa, y 3aBHCHOCTH O/l ONPEMJBEHOCTH
IIKOJICKE PaTHOHKLE WK OpraHu3aluje paaa y
KoMnaHuju/npenysehy.

Bennuuna rpyne ca ctaHoBninTa 6e30eqHOCTH
Tpeba na Oylle TaKkBa J1a HACTABHUK MOKE /12
KOHTPOJIHIIE paji YHeHHKa KOjH HerNnocpeHo
pajie ca HacTaBHUM CPE/ICTBOM, allaToM
npubopoM K Aenyje NpeBeHTHBHO 3a cayyaj
OMAacHOCTH O] MOBpea.

H3yserny naxmy Tpeba oOpaTnTH Kaa ce paan
ca Befitm Macama HU3Haj raee v Tena U ca
HamperHyTHM onpyrama Koje ce Mory
HEKOHTPOJIMCAHO PEllaKCHPATH Y CMepy
HACTABHMKA M/WJTH YUEHMKa, noceGHO y cmepy
noraesa.

TIpunpema n KOHTPOIA MOHTAXKE CHCTEMA
00HOB/BMBHX H3BOPA EHEPTHje CE 0JHOCH HA
MOHTEKY jEAHOCTABHH]HX MEXaHH4KO-
TEXHHYKHX CHCTEMA KA0 M eIEKTPHUHO
NOBE3HBAE €/IEMEHATA CHCTEMA OOHOB/BHBHX
H3BOPa EHEPrHje, Kao IITO CY BETPOENeKTpaHe
cHare 10 35 kW .

BpenHosaie 0CTBAPEHOCTH HCXOAA BPLIHTH
Kpo3:

o npaﬁen.e OCTBAPCHOCTH HCXoaa

- npaheme nNpakTHYHOT pana

- TECT MPaKTHYHHX BEIITHHA

5. KOPEJIAUUJA CA IPYTHUM NNPEAMETHMA, OJHOCHO MOAYJIHMA

CBH 00aBE3HU CTPYHUHH NPEaAMETH




1. OCTBAPHUBAIE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIU U TPAJAKE

B: U3BOPHH CTPYYHH ITPEJMETH

TPAKHINTE ENEKTPHYHE EHEPI'MJE

PA3PE]]
1l

HACTABA

Teopujcka Hactasa

Bexbe

Hpamnlma HacTasa

Hacraga y Groky

[MPAKCA

YKVYITHO

70

70

2. IWbEBH NPEIMETA

pa3Buljarbe CBECTH YUeHWKA O 3Hauajy npHMeHe 00OHOBJbUBHX W3BOpA eHepriuje
- YNO3HABAILE Ca OCHOBAMA H IIPHHLMITMMA TPIKHILTA eNEeKTPHUYHE EHEPrHje
- CTHLAHE OCHOBHMX 3HAatha O MAPAMETPHMA PErYIHCAHOT W AEPEryIMCaHOT TPIKHULITA
- YMO3HABakE YYEHHKA Ca CTPYKTYPOM M apXHTEKTYPOM TpskuIuTA. JIH3ajH M TECTHPaHbE NpaBHIa TPAKHILTA
- ocrniocofipapare yHeHHKa 2a npahieme nucTpubyLmje eHepruje 0GHORJLHBHX U3BOpa EHEPrHje
- YINO3HABAE YYEHHKA Ca HAYMHUMA BPeJHOBakba, (JOPMHpAtba LieHA H TapH(a
- ocnocof/baparbe yHeHHKa 3a 00aB/batbe MOCAOBHHX NpoLieca ¥ DEpP3aHCKN NPUCTYI Y TPrOBHHH CHEPTHjOM




3. UHW/BEBH, UCXOJH, OBABE3HH U NPENOPYYEHH CAAPKAIJU U HAYUH OCTBAPUBAIbA TTIPEJMETA

Tpehu paspen

UCXO0aH
i OBABE3HH H NMPEMOPYYEHH
TEMA LU bEBU [lo 3aBpiieTky Teme y;::.HHK he Gutn y cramy CAJIPKAJH 1O TEMAMA HAUYHH OCTBAPUBAIbA ITPOI'PAMA
Enepritja oGHOBLHBHX H3BOPA - OCHOBHH

Ocnoge « Pasujame cectH | » 00jacHH NpUMEHY M OCHOBHE NapaMerpe napameTpu. Ha noueTky yueHHKe yNo3HATH Ca UW/LEBUMA

TPRHIITA YUEHHKA 0 3Hauajy eHeprije 00HOBILHBUX H3BOPA; OCHOBHA CTPYKTYpa M peryiauuja 1 HCXO/MMA HAcTaBe / yuera, MiiaHoM paaa u
e/IEKTPHYHE npHMeHe « 00jacHH OCHOBHY CTPYKTYpPY H peryiatujy eNeKTPOIPHBPEIE. HAUHHHUMA OLeH HBAA,
eHepruje 0OHOBLUBHX eNEeKTPONPUBPE/IE; TpKULITE EEKTPHYHE EHPTH]E.

M3BOpa eHepruje;
« Yrnosuasame
yueHHKa ca
OCHOBHHM
napaMeTpuMa
peryjincaHsor u
JeperynaucaHor
TPHKHLITA
eleKTPHIHE
eHepruje.

« [peiCTaBH WITA je JeperyJialuja, ueHa
cHare, eHeprije ¥ Kanauntera, cHabiesarse
 TIOTPOLIbA €1, EHEPrHje:

o nedMHHLLIE 1ITA jé KOHKYPeHU#ja,
MapriuHATHHA TPOIAK HA TPHKHLITY.

Jeperynauujaupa, LeHa cHare, eHeprije u
KanauuTerTa.

CHabneBatbe M NOTPOLUEA €1, eHEeprHje.
KoHkypeHuuja, MapraHaiHu TPOLLAK Ha
TPAKHLITY.

Peannzauuja wacrase

Teopujcka Hacrasa (70 uacosa)

Bpoj uacoea no temama
OcHOBE TPKULITA eNeKTPHYHE eHeprije(4)

Crpyktypa TpkumTa (12)

Cnara tpxuwra (10)

Makcumante ueHe U nHBecTHpame(12)
[Toysnanoct (8)

PernoHanuu npeHocHu oneparep(8)
Perynaropha enekTpoeHepreTcka
romucHja(8)

* 3ajeaHuuKe OpraH3MLHOHE AKTHBHOCTH U
Gep3a enexTpuune eHepruje(8)

® & 8 5 & 08 @




CrpykTypa
TPHRHIUTA

Ynosvasame
VUEHHKA ca
CTPYKTYPOM
TPAHLLTA
Cruuame 3uama o
13oopy
KapaKTepPUCTHYHH
X eneKTpaHa y
Halem
EHEPreTCKoM
CHCTEMY,
creuHpHIHOCTHM
a w3rpanmbe,
kopuuihersa,
ONpKaBaLa U
nepcnekTHBamMa
M3rpajiibe HOBUX
enekTpaHa.
YnosHaBama
yqeum(a ca
Mepama 3alTHTe
o1 ynapa
e/IEKTPHYHE
crpyje

AeMHULIE CTPYKTYPY TPRKHIITA W BPIUH
aHanu3y Ha ocHoBY oapeleHor monena;

objacHH Koje cCy pesepse eHEpPreTcKux
M3BOpa MpemMa H3BOPHMa H PErHOHHMA 1
BPIUH aHA/IM3Y €HEepreTcke 3aBHCHOCTH H
MOTPOILILY eHeprHje.

Ypanu u3dop KApakTepHCTHY HUX
C/ICKTpaHa ¥ HalleM €HEPreTCKOM CUCTEMY,
cneuHpuuHOCTHMA U3rpanme, kopuinhema,
OIpKaBaa W MEPCreKTHBAMA M3rpainhe
HOBHUX €JIEKTpaHa.

yhnoiHaBaka YYeHHKd Ca Mepama 3allTHTe
O/l yJapa elNeKTpPU4HE CTpyje, HaBecTH
NPUMEpPE U3 MpaKce HEroLITOBabAa Nponuca
OﬁjaCHHT[f] nocnenuue no YOBEKa H
OKOJIHHY.

AHanm3a Mojena W CTPYKTYpa Koje

npon3nIase w3 npunarohetsa
TPHHILIHUX MeXaHH3ama y
ENEKTPOEHEPTreTCKOM CEKTOPY.

CTpykTypa  TpHKMIITA,  apXUTEKTYpa

TPIKHILTA, AU3ajHUPAbe W TECTHpae
NpaBmiIa TPHKKIITA,

KpuBa  Tpaskie, KpHuBa  MOHYIe,
eNacTHYHOCT — TPKHLE,  eNacTHYHOCT
NOHY J1E.

[loTpowauky BHIIAK W EKOHOMCKH

npogut npouseohaqa.

EnektpuunHa eHepruja kao poda.
lMoHyna W Tpamma  eNeKTphuHe
cHeprije. YBoI, CHCTEM YroBapaka,
Au3ajH  TPAKMINTA  THOA NOHYIA W
NOTpaKka 1aH Yy Hanpea, TPEKUILTE Y
pealHoM BpemeHy, noMoliHH cepBHc,
TPAHLITE Paiie pe3eppe

MecTo peaansaunje nacrane
YunoHuua

OuemwnBabe

Bpennosaibe 0OCTBAPEHOCTH UCXO/A BPLIHTH
Kpo3:

« npahetbe 0CTBAPEHOCTH MCXO0a;

* TECTOBE 3Haba;

* YCMEHO H3fararbe.

INpenopyke 3a peann3aiujy HacTaBe
[lpenvMeTHH HACTABHMK MOJKE M3MEHUTH 110

10%, a y3 carnacuoct Ctpyunor Beha ao
20% npenopy4eHor canapkaja.

Tokom Tpajarba TeMa pealH30BaTH HajMaHe
[1BA TECTd 3HAA, je/laH y NPBOM H jenaH y
JPYroM TOMYTOAULITY.

Ipenopyke 3a peannsaunjy reme OcnoBe

TPARHIITA €IEKTPHYHE EHEPTH|€
VYV temun OcHoBe TPHKHLTA EJSKTPHYHE

eHeprije yuenuke TpeDa 3amHTEpecoBaTH U
NpeicTaBuTH UM caapikaj npeavera. Ykasaru
MM Ha 3HAauaj NPOW3BOMILE M noTpedama
NOTPOLUELE €HEpruje M 3aWTo Cce YBOIU
TAKMHYEHE  HA  TPKHULITY  eNeKTPHuHe
eHeprije. [loceBHO  M3NOKHTH  npHMepe
NPUMEHE CABPEMEHHX EJIEKTPOHCKHX cHCTeMa
M pauyHapa ¥ NpoLecy  NpPOH3BO/IHE
€IEKTPHUHE  €Hepruje, Ham3opa  pana,
ynpaBs/batha H Perysiatmje KapakTepHCTHYHHX
cHcTeMa Y OOHOBJBHBHM H3BOPHMA eHEpruje.




CHara
TPHRHIUTA

« Ycaajame
OCHOBHMHX 3Haka
BE€3AHHUX 3a CHary
TPHKHLITA

¢ VYiosuaBame ca
3HAUCHEM
dHraxopamka
arperata

« CrHuame 3Hamba o
MPHMEHH
caBpeMeHHX
ENEKTPOHCKHX
cHcTeMa U
pauyHapa y
npoLecy
MPOH3BOIHE
elIeKTPHYHE
eHepruje.

neduHMLIE CHAre TPIKHINTA, HCNOIbABALE
cHare TPKHLITA, MOJCIHPabE 1
penyKOBahe CHAre TPHMLITA;

NPEeLBHIN H NPATH CHAre TPAKHULLTA;
objacnun onrumany pacnogeny onrepehiema
y chcTeMHuMa 0GHOBIBHRIX M3BOPa
EHEPrije Kao M y MELOBHTHM CHCTEMHMA;
oQjacHK ONTHMANHE TOKOBE CHAra;
oapeny cnetHpUKaH]y H peliene
npodnema;

neduHuLIe W H3pauyHaBa ryouTKe:
HaruLe 1 KOPUCTH Pacnozeny Ha
YUECHUKE TPIKHIITA]

HarHILE HCIOLABAME TPHHILHE CHATE;
KOPHCTH MOHHTOPUHT HCTOJbaBakha
TPIKHIIIHE CHare:

o0jacHu Mepe 3a OTKIAbahe UCII0/bABakb
TPIKHILIHE CHAre.

HeduHucame cHare
UCTIO/baBAME cHare TPKHIITA,
MoOIe/lHpae M PelyKoBale cHare
TPAHIOTA, TPOrHo’a W MOHHTOPHHT
cHare TP/KHLITA,

Onrumanta pacnonena onrepehema y
cHCTeMHMA 00HOBI/LHBHX H3BOpa
eHepruje.

OnTumanna, pacnojena ontepehewa y
MCIWOBHUTHM CHCTCMHMA - KUUpﬂHHall[dja
usmMehy TUX cucTema.

OnTuManHi TOKOBH CHATa.

TPXKHLUTA,

Creumdukaumja npodiema. Pewemwe
npobaema.
I'ydbuun. Pacnonena Ha  yuecHHKe
TPHKHLLTA,

Henomapatrbe TpAKHLIHE CHare,
MDHP]TDPHHF HCHNOJbaBdbd  TPXKHILIHE
CcHare. Mepe 3a OTK/Iatbarbe
UCNObaBaba TPAMLIHE CHare.

Mpenopyke 3a peanusauujy reme
CTpyKTYpa TPAMIITA

YV temun CrpyKktypa TpHKULITA YNO3HATH
YHEHHKE Ca CTPYKTYPOM TPKHIITA M HA
ocHoBy oapeheHor mopena ypaaMTH HheHy
aHamuzy. OGjacHUTH YueHHLIMMAa Koje cy
pesepBe  CHEpreTcKMX — W3BOpa  fpeMa
M3BOPMMA W pPeruoHMMa M HayuyWTH MX f1a

aHAIM3UPajy  €HEepPreTcky  3aBMCHOCT M
norpowby  exepruje.  [locebny  namiby
noceeTHTH  W30OpY  KapaKTEePHCTHYHHX

e/leKTpaHa y HalleM EHepreTcKOM CHCTeMY,
cneunpuuHOCTHMA  H3rpaare, Kopuiuherwa,
OIpIKaBaAba W NEPCMCKTHBAMA  M3IPa/lbe
HOBHUX eflekTpana. [IpunukoMm yrnosHaBarba
yUeHHWKAa ca MepaMa 3aliTHTe o1 yaapa
€JIeKTPHYHE CTpYje, HABECTH npuUMepe W3
rpaKce HemolToBaba Nponuca W o08jacHUTH
TNIOCNEINLIE 10 YOBEKA H OKOJIHHY.,

lMpenopyke 3a peaausaunjy reme Chara
IPRHIITA

VY remu ChHara TpKHIITA YNO3HATH YUYEHUKE
Ca 3HAYeHEM AHIaKOBaHa arperara. Onmuwrrn
npoGieM H ONTHMANHO aHTaKOBalhe arperara.
Onrumanuu TokoBu cHara. Iloon TproeuHa.
AHraxoparbe arperara 3aCHOBaHO Ha MooJ
TprosuHu.  Tloon Hacynpor Ownarepante
TProBuHe, NOpaBHambe. 3arylietma Mpewe M
MEHALIMEHT 3aryuicta. C}'ITYPHOCT CHCTEMA H
nomohun  cepeucn.  ATC  (Available
Transmission Capacity). [Tapanenns TOKOBH K
KOHTPaTOKOBH CHare.




Makcumasnte
ueHe
"
HHBECTHPAILE

« Ycaajame
OCHOBHHX 3HaHw-a O
odnuuuma
(uHaHcupatba 3a
pa3Boj
EHEPTrETHKE!

« Ocnocodibaatbe
YHEHHKa 3a
npaheme
aueTpudyumje
eHepruje
00HOBIBUBHX
H3BOpa y3
(opmupatse LeHa
u Tapuda.

objacHn npoMT TProBLa, yHecTBOBaLE Ha
TPHKHIUTY CICKTPHYHE CHEPritje;
neduHuLIe TPKRUIIAY Moh M 3n0ynoTpede ;
oQjacHH MOIIEIOBALE HEcaBpLUEHE
YTakMHLUE:

neuHALIe eekaT MPeHOCHE Mpeke Ha
LIEHE ENEKTPHUHE EHEPTH]jE;

aedununiie redUHHILIN NPEHOC cHare |
rydOuTKe;

00jacHN NOJMTHKY HHBECTHPALA K
MOY31aHOCTH;

nedunnie GHKCHH TPOLIAK, TPOLLIAK
CTapTOBatba arperaTa, BapujabuiHu
TPOLUAK;

m3pavyHa JJMMHTHPake MaKCHMalHe LeHe,
leHa BpenHocTH ryduTka ontepeherba,
LeHa pajHe pesepie;

oGjacHi 3Havaj IMHAMHKE TPKUILTA 1
¢yHKuMjy npoduTa.

IMpodwmt TproBua, ydecTBoBawe Ha

TPKHLUTY CIIeKTPHYHE eHeprije.
YuectsoBate Ha TPAKULITHMA
CIGKTPUYHE  €HEpruje W3 yria
reHeparopa.

Tpeknuna moh u 3moynotpebe.
MozenoBaibe HecaBplleHe YTakMHLE,
Edexar npexocHe Mmpeke Ha LeHe
€JIEKTPHYHE EHEpruje. JIOKaLMjcKe W
30HATHO LeHe,

[peHoc cHare u ryduuM, OrpaHuuersa
MpeHoca cHare, 3aryliewme [peHoca M

BpE/IHOBAE npepacno/ene
ontepehema.
Llena ryOuraka, npaBa npeHoca,

NOJIHTHKA HHBECTHPAA H MOY3MaHOCTH,
DUKCHM TPOLIAK, TPOLIAK CTAPTOBaH:A
arperara, BapujabuIHH TPOLIAK,
TNOY3AaHOCT M MOTPOLLIHLA.

ﬂHMMTHpﬂI‘be MAKCHMAIHE LEHE, LcHa
BpenHocTH rybuTka ontepehewa, LeHa
panHe pesepse.

Hunamuka  Tpwumta W QyHKUHja
l'.IpU(IJH'I'd, 3dXTEBH 34 HHCTAIHPAHHM

KanaluTeTOM,  yHYTap  CHCTeMcka
KOHKYpEHUHja Y LWBY MOCTH3aMA
NOY34aHOCTH, HEPELIEHH npoﬁnem H

[I)yH](L[HOHHCB.H:a TPULITA,

Mpenopyke 3a peanusauujy reme
Makcumanue ueHe H HHBECTHPANE

V' mHacraBHoj TemH Makcumanne ueHe W
HHBECTHpAt:E HaBole ce obuun
unancupama 33 pa3sBoj  eHepreTHKe.
YnozHatu YHEHHKE Ca 3HaiCHheM nojma
Tapupa M TapudHOr cuctema 3a oOpauyH
KYMNOBUHE M MpOJaje eneKTpUHHe eHepruje.

Maprusannn  Tpomak  DHKCHW  TPOWIAK.
Tpowak CTAPTOBAILA reHeparopa.
Bapujabunuu TpOLLAK. Jnmurupatse

makcumanHe uere. LleHa BpenHocTn ryOuTtka
ontepehema. llgna panue pesepee. Jlunamuka
TpkuwTa W pyHkudja npodura Iloceduy
naxwy nocsetutu Feed-in tapuda.

Tokom Tpajatba TeMe Peain3OBaTH jelaH TecT
3HAA.




[Moysznanoer

Ynozuasaibe
CKCnaoaTallHOHHX
KapakTepHCTHRA
roTpoLaya [
H3BOpaA ENEKTPpHYHE
eHeprije
OcnocobdibaBarbe
YHEHHKa 3a
pasiBajathe
HHTETPHCAHHX
TapuHHX CcHCTEMa
H ycarnaluasame
moJena 3a

o0jacHH eKkcrloaTalmoHe KapakTepHcTHKe
norpollada H U3BOpa CACKTPHYHE
eHepruje;

HaBele W YOUH Pa3/IuKy EHEPreTCKux
K&pampncruxaﬁnomace, reoTepMajiHux
M3BOpA eHEprHje, XWIPoeHeprije, conapHe
EHEepruje 1 cHare BeTpa;

00jacHH paiHH PeKUM H CHTYPHOCT
EHEPreTCKUX CHETEMA

ananusupa nopemehaj u obesbeherse
CUIYPHOCTH.

Ekcnnoarainone KapakTepUCTHKE
norpoiuaya.
Excnnoaranunoxe KapakTepucTHKE

H3BOPA ENEKTPHYHE EHEPIHjE.
Eneprercke kapaktepuctuke Onomace,

reoTepManHuX H3BOpPa eHeprije,
XMAPOEHEpPrHje, CcoJNlapHe €HEpruje
cHare BeTpa.

CHrypHOCT M NOY312aHOCT €HEpreTCKHX
cuerema.

Panuu peKUMH "
EHEPreTCKHX CHCTEMA.
Ananmusa nopemehaja y crauMoHapHoM

CHUIYPHOCT

IMpenopyke 3a peajuzaimjy reme

INoysaanoct:

V wHacragHo] Temu [loysmamoct, ynossati
YUEHUKE ca EKCII0ATAHOHHM
KapakTepHcTHKamMa norpouiava H H3BOPa
elleKTpHYHE  eHepruje W moyspaHomhy
CIEKTPOCHEPTETCKUX  CHCTeMa.  YYeHWUM
Tpeba na Haywe na  aHanusupajy  y

peJieBAHTHAM MOJIENIMMA KOjH Ce KOpHcTe 3a
HOBY CTPYKTYPY eHeprerckux cucrema, Kpos
OBY TEMY, Hay4MTH HUX 1a pasiBajajy
HHTErpucaHe Tapu)HE CHCTEME Y UMIbY
Kpeupama HOBHX CHCTeMa peryjiaiuje W

(hopmuparse LeHa cTay. perylaiMoHux NprHCTYna, | Ja ycarnalasajy
Ananmza  curyproctH. OGezGeljerse | Mozmene 3a QopMupame LEHa y CHCTEMHMA
CHTYPHOCTH. HOBE eHeprije.
TokoM Tpajatba TEMe Pean3OBATH jeJaH TeCT
3Haka.
TMokazaTe/b W HOPME  KBAJWTETA
Pernonaann « YnozHaBame paznukyje nokasare/be W HOPME KBANHTETa eHepruje 00HOBILHBHX H3BOPA. IMpenopyke 3a peaansaunjy reme
NpeHoCcHH VueHHKa ca €Heprije 00HOBLHBIX H3BOPA; [MokazaTesby  KBanMTETa  €NEKTpHUHE | PersoHajHu npeHocHu oneparep
oneparep OCHOBHHM AeuHULIE 3HAYUA] OPIKABALA KBATHTETA eHeprije  Be3aHW  3a  ydecTaHocT | Y HAcTaBHO] TeMH PermoHanHu npeHOCHH
€NeMEeHTHMA 1 HCTOPYKe eNeKTPHYHE eHeprij; cHeTeMa. onepatep, YMO3HATH YHEHHKE €A OCHOBHHM
nojMoBUMa ofjacHi NpUHLMI TapUBHOT CHCTeMa 3a lMokasaTes/b  KBanuTETAa ENEKTPHUHE | €NEMEHTHMAa M NOjMOBMMA:  NPEHOCHA
peruoHanHor ofpauyH KyMoBHHE U MPOjaje enekTpiyHe eHeprije Be3aHn 3a HaroH. KOMMaHMja, HE3aBMCHM  onepaTtop  Kpo3
NPEHOCHHOI EHCPFHjE.’, BHB‘-Iaj Olip/KaBakba KBaJIMTeTa HCNOpYKE NpHMEPE  HE3aBUCHOI  oOneparepa  cucTeMa.
oneparepa objacHn o0pauyHCKe eIeMEHTE 3a HaruIaTy eNeKTpUIHE eHepruje. [Mocebny naxwy noceeTHTH Oep3sn M
» CTuuame 3Hamba 0 NOTPOLIHE ENEKTPHUHE EHEPruje; Tapude n Tapudru cucTemu 3a 00pauyH | CHCTEMCKHUM yeayrama. OGjacHuTi
Oepsu u HaObpojH Moziese TPIKUILTA U Tpero3Ha KYNOBHHE W [(poiaje  eleKTpHyHe | yHeHHunMa CYLITHHY Pernonanne
CHCTEMCKHM HBHX0BE OCHOBHE KapaKTEPHCTHKE. euepmje‘ npraHmaLmje 3e MpeHoc EJIEKTpHYHE
yeayrama Kareropuje notpolue. cHepruje  Kao W 00NMKE  PErHOHaNHOr

OOpauyHckH €1E€MEHTH 3a  Hamiary
NOTPOLLLE ENEKTPHUHE EHEPTHjeE.
Tapuguun craposu. Tunosn Tapuda.
TPOLIKOBH 3ALITHTE JKMBOTHE CPEIHHE.
be30e1HOCT M aaeKBATHOCT EHEPreTCKOr
cuctema, lloypHoT Mmoaen TpikHinTa,
Hacx - 0BO paBHOTERHO CTaHE.
CTparerija TOCNOBAkA eNEKTPaHa Ha
TPAKHLITY, nocnoBame ca
HeuspecHowhy.

orneparepa fnpeHoca.




« Yno3nasame ¢ HaBe/e OCHOBE PerynaTtopHe o Tpwumre  enektpuune  envepruje  u | [penopyke 3a peannsaunjy teme
Perynartopna YUEHHKA ca CNICKTPOCHEPreTCKAa KOMHCH]E, Ca HeHOM eKcnnoaralmja €IeKTpOocHepreTckux | Perviiatopha ejieKTpoeHepreTcka
e/IeKTpoeHepr OCHOBaMa YAOTOM 1 MECTOM ¥ (hyHKLIMOHHUCAILY cucrema, Onuita pazmarparba. KoMucHja
eTcKa perynaropHe TPKHLITA. ] « Tpauwre  THma  enekrpoeHepretckor | Y HacTaBHO) TEeMH Perynatopua
KOMHCHja EJIEKTPOEHEPIreTCKa | & HaBeje NpuMepe OpraHu3oBatba oazena (TIOOJIO). Tpxuwite THNA | €IEKTPOEHEPreTCKA — KOMHMCH]A  YIO3HATH
KOMUCH]e, ca perynatopa y Cpouju, Eporm u CAJ] cnobGoaHor MpHCTYTIA. Tpxumre | yueHnke ca  OCHOBama perynartopHe
HEHOM YJIOrOM U nomohuux  yeayra.  TpikuwTe  yelyra | eleKTPOCHEpPreTcka KOMMCHje, €a  HhEeHOM
MECTOM ¥ npeHoca. yloroMm M MecToM Yy  (hyHKLHMOHMCAY
(yHKIMOHNCAY e Yuechnuu Ha  cnodoaHoM  TpsMWITY | TpikHIITAa. HaBecTn npumepe opraHn3oBama
TPAMILITA eNleKTpUYHE eHepruje. perynaropa y Cpouju, Egponu u CAJL.
« [IpeHocHe opraHusauMje M TPKULITE
eNeKTPHYHE EHEPIHje.
« PerynatuBa,  crpaternja W mApaBuM
aeperynauuje y CpOuju n weHa ynora
MecTo y PYHKUHOHHCAY TPKHLITA.
« [Ipumepu opranuzoBama perynatopa y
CAJ1 u EBpornu.
Ynosuasamwe e ofjacHM yclyre npeHoca Ha cnofoiaHoMm |e Yeayre npeHoca Ha ciaoboaHom TpaxuwTy | [lpenopvke 3a peasiusauniy teme
3ajeqnnure YUeHHKa ca | TPHKMIITY €NeKTPHYHE eHEpruje; eIeKTPHUHE eHepruje. 3ajeinuuke opranznuHOHe AKTHBHOCTH 1
OpraHsulHoOHe OpPraH3HUHOHHM . ﬂe{puuume KOMTIQHEHTE Tapmba 3a Hanjarty |e OCHOBHH THIMOBH ycayra npeHoca, 6EQ3B eJIEKTPHYHE eHepruje
AKTHBHOCTH H AKTHBHOCTHMA. TPOLIKOBA NMpeHoca; o Kowmmonente Ttapupa 3a  mamary | Y HAcTaBHOj Temu 3ajeqHutKe OPraH3NUNOHE
ﬁepaa CTHUAkE 3HAka O |e HaBe/le METOAE 3a MpopayyH TPOLIKOBA TPOLIKOBA NpeHoCa. AKTHBHOCTH H ﬁepza CNIEKTPHYHE CHEer_je.
eJleKTpHYHe cTpateruju Kpo3 npeHoca; » MeToIH 3a NpOpatyH TPOIIKOBa nipeHoca W | YNO3HATH  yUEHHKE €A OraH3MUHOHHM
eHepruje TEOPHTY HIDE. ® [IPOLEHN  PACMOJIOKMBOCT  [PCHOCHMX | TPAH3UTA CNEKTPHYHE CHEPrH]e. AKTHBHOOTMMA, Hal)"“”” Wy KAEQT fa
Ocnocodubasarse KanauuTeTa: o Tlpotena  pacnonokupux  npeockux | ACPUHHLIY cTpaterujy pasmarpajyhu Mo]:yhe
yUeHHKa 3 | o ofjacHu NMOroHCKa 3aryliea W pefakcalja | Kanauurera. akunje  kpos Teopujy mrpe. 'Mrpaun’ y
obaBJbare NpeHOCHE  Mpeke Yy AeperyicaHuM |e [loroHcka sarylema M pesakcaumja JepEryiucao eleKTPOCHEPreTCKoM cheTemy
THOCHOBHIX CHCTEMHMA, npenocHe  mpexe y  aeperymmcanuy | (L CO- MO, Tprosau, - seamkonposajua
Tpoucea Y le ofjacHi cHrypHOCT W TOY3ZAHOCT Y |  CHCTeMuMa, TRARHIITE; PRryIIATOP, L KB&_‘HHQ’HKOBaH"
Oep3aHCKH NpUETYN [IEPETyHCAHOM OKPY/KEHY; » Curypuocr " noy3aaoct y Kynai). Y4eHUK je 1e0 TMMa KOjH aHalu3upa
y _ TPTOBHHH | o rene npimeny DAKTC ypehaja JIEPEryJIHCAHOM OKPYHKErbY. HHBECTHpaKLA Y Oyayha TpiHIITA W KOPHCTH
CHEPrijoM. peanHe onuMje 3a QopMmHparse LeHa Kpo3
e [lofomiiatke  KBanMTETa  MPEHOCHHX

yenyra npumenom @AKTC ypehaja.

Oepse  enextpuume  ewepruje: EV  u

jyroncroune Egpone.

KOPEJALIHMJA CA TPYT'HM INIPEAMETHMA
OcHOBE eNeKTPOTEXHHKE
ITorpoluauu 1 H3BOPH eHEpritje
Mepetse eleKTPHYHUX M HEeelIeKTPUYHUX BeJIHYMHA
EnextpoHuKa y eHepreTHun
JucTpudyTHBHE MpEKe 1 NOCTPOjersa




EJEMEHTH YIIPAB/BAIBA

1. OCTBAPHUBAIE OBPA30OBHO-BACIIUTHOI PAJIA — OBJIMLIN U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTara

Bexbe

IlpakTHyHa HacTasa

Hacraea y Gioky

IMMPAKCA VYKYITHO

111

70

70

2. IHJBEBH NPEAMETA
— CTHUASE 3HAKA O OCHOBHUM €IEMEHTHMA CHCTEMA YINIPABIbaha WK PEryJlaluje, BIXOBO] Y1031 H 3Ha4ajy, Kao v npuMeHu Ko cuctema 3a OWE:

— CarnenaBarme KapakTepHCTHKA [eN0Ba cHeTeMa ynpassbaia kon OUE (BeTporenepatopu, conapHu KONEKTOPH...);

— Paspujarbe cBecTH 0 3Ha4Yajy ayromatuzaunje koa OME W 3alITHTH 3KMBOTHE Cpe/IMHE;
— Carnenasarse MOryliHOCTH npHMeHe ceH3opa, akTyaropa, reHepaTopa, peryjaropa i MUKpOKOHTpoJiepa y ynpasibaiby cieremuma 3a OME;
— CTHIAME 3HAMa O CTPYKTYPH MHKPOKOHTPOJIEPA W caMOCTalHO kopuiihemne My ITH(YHKIIMOHATHE KAPaKTEPHCTHKE MHKPOKOHTpOJIEpa;

— Ocnocof/baBabe y4eHUKa 32 OCHOBE IPOrPaMHpatba MHKPOKOHTPO/IEpa;

— Carnenasame MoryhHOCTH npuMeHe CoTBEPCKHX MaKeTa y yrpae.batby cictemuma 3a OME.

3. UHW/BEBH, MCXOJH, OBABE3HH U INPENOPYYEHH CAAPAKAJH H HAYHH OCTBAPHUBAIbA IIPEJIMETA

Tpehn paspen
HUCXOIU
OBABE3HHW U IMMPETNTIOPYYEHHA
TEMA HHJEBH 1o 3aBpieTKy Teme y;:ﬁnnx he GuTH y cramy CAIPKAJU MO TEMAMA HAYHH OCTBAPHBAIGA MPOTPAMA
e 6 ) i Hcropujekn npernen. i
Vst o Paseujame ceecr | * ©00jacHM noTpeby W 3Hauaj ayTomaTisauije HioHi5e68 1 AEA] SyOMERERORS: HoR a MoY4eTKy Y4eHHKe YNOIHATH ca LH/beBHMa
4 H UCXOIMMA HACTABE / yuersa, TUIaHOM paja u

0 3Hauajy
ayToMatuauMje
Koz OHUE "
3alUTHTH KHBOTHE
CcpenuHe;

o Pazymename
3Hauaja aenosa
CHUCTEMA
YIpaB/batha KoL
OME.

koa cuctema 3a OUE;

* jleprHMIIE OCHOBHE NOjMOBE Kao LWITO ¢y
ynpaeJjbatbe, perynaiuja, sofjere u
Ha30p.

cucrema 3a OUE.

OCHOBHH  MOjMOBH (ynpas/bate,
perynaumja, Boljerwe 1 Han3op).

Ha4HHHMa OLCHHBaAbA,

Peannsaun ja_Hacrase

TeopHjcka Hacrasa (70 uacosa)

Bpoj uacoea no temama
s Veon (3)
e CTpykTypa cHcTemMa ynpasibatba (9)




Crpykrypa
CHCTEMA
yupap/bama

YIO3HABALE Ca
OCHOBHHUM
JeNoBHMa
cHCTeMa
ynpae/barba
(censopu,
aKTyaTopH,
KOMaHIHHU H
NPe3eHTALHOHH
ypehaju, ypehaju
3a obpany
cHTHana, objeKTH
perynauuje. )

nedmnnme u objacun npouec (objexar
perynaumje).;

BPLIH @HATH3Y YJIOTE CEH30pa, akTyaropa M
peryiaTopa y yrpasbaiby NpOLecHMa;
Haseje 1 objacHu npunuMn pasa ypehaja.

Hedunuunja
perynaumje).
dyHKUHOHANHA lueMa ynpas/bamka W
e/IeMEHTH YTPaB/batba.

npoteca (objexar

CeH3opH, aKkTyaTOpH W peryiatopu M
HHXOBA YJIOra Y yNpasibaky NpoLecHMa.

VYpehaju 3a obpany curxana.
Komananu 1 npesentaunonn ypehajn.
Besa yoseka ca npouecom (MaluMHOM).

Cenzopu (22)
Axryaropu (6)
[eneparopu (4)
Perynaropu (8)
MukpokoHTpoaepu (18)

MecTo peannsaunje HacTaBe
Yunonuua

OuennBathe

BpenHoBame 0CTBAPEHOCTH HCXOAA BPUIMTH
Kpo3:

« npahieme 0CTBAPEHOCTH HCX0/a;

« TECTOBE 3HabA;

+ YCMEHO H3Narame.

Tokom Tpajama Tema peanu3oBaTH HajMare
[lBa TECTa 3Hawa, JedaH y MpBOM W jenan y
JPYTrOM MOMYroaHITy.

ﬁperlopvlce 3a DEBJ’III]ﬂLllliV HACTABE

e MPOrPaMCKH CAIPKAJH CY OPraHU30BaHH Y
TEMATCKE LIEJIHHE H HH.BE,[lEHjE
opjenTanuonn 6poj yacora 3a
peanuzaumjy.

+ MpeIMETHH HACTABHUK MOKE H3MEHNTH 10
10%, a y3 carnacHoct CtpyuHor Beha 10
20% npenopyueHor caapkaja.

. npu nipaan  OnepaTHBHHX nimaHoBa,
BOJAMTH PadyHa Ja ce He HapyuUIH LennHa
HacTaBHOr mnporpamMa, OJHOCHO Ia cBaka
TeMa fo0Hje aJeKBaTaH NpocTop.

s calpiaj nporpaMa  jeé  HEeOnxXoaHo
peann3oBaTH CaBPEMEHHM  HACTABHHM
METOAaMa H CpEACTBHMA.




*  Vno3HaBame « aeHNLIE HAMEHY W OfIITe e Hamena u omwTe KapakTepUCTHKE [Tporpamcki niaH HACTABHOI MpeaMera
Censopu yHEHHUKa ca KapakTepPUCTHKE CEH30pa M MEPHUX CEeH30pa M MEPHHX Jlapava. OPraHu30BaH je y 6 TeMaTCKHX LeInHa.
KapakTepHCTHKAM Jlapayva; e Knacudukaiuuja censopa. [penopyke 3a peannzaunjy reme
a ceH3opa n + HaBele W 0DjacHM pasiuyMTe BPCTE e Cemsopi nomepaja. CrpyKTypa eHcTemMa yipaBbiibi
MEPHHX JaBaua. cexsopa. o CeHzopu eHeprije CyHua
*  Carnelasare (doronanoncke  fenwje  u - comaphu Ha  dacoBMMa  TEMaTcke  LCHHE
Moryhnocti KONIEKTOPH), CeH30pM TMpaBLa BeTPA, | cTpykTypa CHCTeMa  ynpaBbaima Tpeda
NPHMEHE CEH30pa ceHsopu 3a Temnepatypy, Biaary, UV | ofjacnuTn wameny caux enemenata cHcTema
¥ yupabJhatsy 3pavense. ylpaB/baba HIH perynaumuje. YueHHUHMA je
cucremuma OUE. . CBHBU]DM 3d YKYIIHO CYHUEBO jpauewe u no"rpeﬁuo yKazaTH Ha zua'iaj yhnpaebama H
ManaguHe ca NpeaajHHKoM. CTPYKTYpY cHcTeMa ynpasbara ko1 OHE.
e CeH3opH NPHTHCKa W NPOTOKA,
o Censzopu Gp3uHE 1 OCBETILEHOCTH. IMpenopyke 3a peanuzaunjy Teme CeHzopn
e Cenzopu Hanona v cTpyje nobyne.
[pn wznarawy y Jpyroj TeMaTckoj
LeNNHK, Koja ofyxeata ceHiope notpedHO je
noMeHytH Hajuewhe kopuutheHe ceHszope M
NOKYIUATH NOBE3aTH TEOPH]Y €A MPaKTHUHHM
npumepom Koz cucrema 3a OUE. Tlpu tome
Tpeba HArJacuTH BaXHY YNOTY CeHlopa Yy
cucremuma 32 OHME wn  npesenToBaTH
pasnuunTe KapaktepucTHke censopa. Takohe,
Tpeba  W3BPLWIMTH  YNOPELHY  aHanusy
pas/IMuuTHX  BpPCTa  CEH30pa M W3IBECTH
3aK/bYUKE.
»  Vnosnasame + objacHu nojam W HaBe/le BPCTE aKTYATOPa: | o [lojau u BpCTE AKTYaTOpA. Ipenopyke 3a peanuzaunjy Tema
AKTYATOpH YueHHKa ca « 00jacHH NPUHILKI paja akTyaTopa; Axrvatopu u leHepaTtopu
¢ [IpuHumn pana aktyaTtopa.
YJI0rom « HaBese npumMepe ynotpebe akTyaTopa KoL
aKryaropa u OOHOB/LHBHMX M3BOpA €HEpruje. e [lpumepn ynorpebe aKTyaropa  KOA | HactapHe TeMe aKTyaTOpH W reHepaTopu
ILENOBHM MECTOM OOHOBLHBHX M3BOPA EHEPIH]e. Tpeba 00panuTH CYIITHHCKH, ¥ CMHCTY 11d ce
y CHCTEMHUMA jacHo MOXe YBHIETH HHXO0BA YI0Tra H MECTo Y
yrnpaeJ/batba 3a cucTeMuMa ynpas/batka 3a OME. Yuennuuma
OUE j€ nMoTpedHO yKazaTh Ha yI0ra H MECTO Kpo3
npUMeEpe W3 npakce.
o CTHIIamke 3HAKA O | ¢ HABEJE ONUITE KAPAKTEPHCTHKE e Onuwte KApakTepPHUCTHKE reHepaTopa.
IlenepaTopu reHeparopuma reHeparopa; *  Kunacudukaunja reneparopa.
* HABojIC U YOTN PAMKY TCHEPATOPA] e [‘eHeparopH jeJIHOCMEPHE CTPYje.
+ OOjacHH NpHHUKT paja e [eHepatopu  Hau3MEHH4HE  CTpyje

reHepaTopajeiHoCMepHe H HAW3MEeHHYHE
cTpyje.

(CHHXPOHH H aCHHXPOHN).




HaBe/Ie NojaM | YIory peryiaropay

IMpenopyke 3a peajuzaimjy reme

MYJATHOYHKLHOHATH
CTH
MHKDPOKOHTpO/IEpa
CrHuame yBuaa y
OCHOBE
nporpaMuparka

mukpokonTponepa (CISC u RISC);
pa3yMe OCHOBHE NOACHCTEME
MukpokonTposiepa u U/l jennnunue;
pazauKyje aHaNorHe W ANTHTANHe yaa3Ho-
H3NazHe BeNHYHHE,

HaBesie M 08jacHi BpCTe MEMOPHja KO
MHKPOKOHTpOJIEpa;

pasyMme i KOPHCTH NPOrpamMcKe je3nke
MUKPOKOHTpOIEpA

. OCHOBHH MOACHCTCMH
mukpokontponepa u U/l jeaunnue
(noprosu).

®  AHaIOrHe W JHIHTAIHE YAA3HO-
H3a3He BENHYHHE.

* Bpcre MeMopHja KOJL
MUKPOKOHTpOJepa.

e Peructpu omuTe W cneuMjaiHe

HameHe (GPO u SFR).

e Peructpu (aKymyjaaTopH: HHICKCHH:
crarycuu. PC. cTek).

¢ [lporpamcku Jjesnum KO
MHKPOKOHTpOJIEpa.

e MHcTpyKUHje U AMPEKTHBE.

e [IporpamaTopm, acemOnepH,
CUMYJIATOPH.

*  Passojuu CUCTEMH, eJIHTOPH,
MPEBOAHOLH.

Perynatopu | « CTHuae 3HAWA O YNpaeJbatby NpoLecHMa; IMojam 1 yiora perynatopa y ynpaebawy | Perviaropu
npuMepHMa HaBeJle BPCTE yNpaBsbatba; npouecHma.
ynotpebe o0jacHn NPUHLINI YIIpaB/batba Bpcre ynpasibatba. Hacragna Tema peryiatopu odpalyje THnose
peryiaropa Ko, peryaaTopima; Perynaropu ca  NpONOpUMOHAIHMM, | PETY/IATOPA H aje NPecTaBy 0 TOME LITa OHU
cucrema 3a OUE. HaBe/Ie MpUMepe ynoTpede perynatopa Ko WHTEPALMOHMM W andepeHuHjaniuy | MPeACTaBmbajy y cuctemuma 3a OUE n
cuctema 3a OME. NENOBAEM. ONUCYje BHXOBY YJIOTY Y YNpaBibatby OBHM
KomGHHOBaHO ynpaBbame OCHOBHMM | SHCTEMHMA. [locebHO ce yuenHLmMa
THIOBMA peryaaropa. MK | Harnamaea wieHTHpUKaLKja npoueca u
ypaBmbathe. u3bop perynatopa Ha OCHOBY
lMpumepn yroTpeGe perynatopa koa | KAPAKTCPHCTHEKA.
cucrema 3a OME.
Mukpo- « Vno3Hagsate NPero3Ha OCHOBHY YJIOI'Y MHKPOKOTpOJIepa INpenopyke 3a peann3aunjy reme
KOHTpOJIepH yHEHHKA H ¥ YIpaBbakby cHCTEMHMA;00jacHH pa3Boj 1 * Paigoj MHKpPOTIpoLIecopa 1 | MHKpPOKOHTpoOJiepH
ocnocob/baBatbe 3a YOUH pasiHke MUKpPONpoLecopa H MHKPOKOHTpOJIEPa H pasiiike.
CaMOCTATHO MHKPOKOHTpOJIEPA; ¢ Crpyktypa " apxuTeKTypa | ¥ TEMATCKOj LEIHHH MHKPOKOHTPO/IEPH
Kopuuifiewe 00jacHu CTPYKTYPY H apXHTEKTYPY mukpokonTponepa (CISC u RISC). noTpeGHo je 0DjacHUTH yNory U 3Havaj

yrnotpede MUKPOKOHTpPOJIEpa Y CHCTEMUMA 3a
OWE. OGjacHUTH CTPYKTYPY
muKpokoHTpoaepa. Takohe Tpeda odpatuTn
nocefHy Ny HA MPHHIIMI pajaa
nporpaMHpara MUKPOKOHTpoJIepa. YUeH!LH
Tpeba aa yBuae 3Hauaj yrnotpede MHKpO
KOHTPOJIEPA Y YIIPAB/bakky NPOLECHMA 33

OHE

KOPEJIALUHJA CA JPYT'UM NNPEJMETHMA
- CucTeMH ynpaBibama
- OOHOBJBMBH H3BOPH €HEPrHje
- IlpakTHuHa HacTaBa




TEPMHYKH H PACXJIA/THH YPEBAJH

1. OCTBAPHUBAIE OBPA30OBHO-BACOHUTHOI PAJA — OBJIMLIHN H TPAJABE

HACTABA
P Teopujcka HacTapa

Bexbe Hacrapa y Gi0ky

IMPAKCA YKYITHO

IlpakTuyHa HacTaBa
111 70

70

2. UHJbEBHU NNPEJIMETA

- CTHUAME 3HAa O TPUHIMITHMA Pajia eeKTPOTEPMHYKHX M pacxiaanux ypehaja

- YNo3HaBame yueHHKa ca HauuMHuMa Xnaljera. Kao M MPUHLIMITMMA pajia cacTaBHUX Je/I0Ba pacX/laiHe HHCTANALU]e.
- YNO3HaBaWe Ca TEPMHUKOM H30JIALMJOM H LIEBOBOAOM.

- carieiaBame KiHMaTH3aUMje.

- yNO3HABA:E ca pazHHM pacXiaaHuM ypehajuma u cucTeMuma,

- pazymesaibe TepMHje,

- YNO3HaBame ca eNeKTPUUHUM rpejadnma,

- carnenaBarbe eJeKTPUUHHX anapara W ypehaja y noMahHHCTRY,

- YNO3HABAaH:E ca eNEKTPOTEPMHUKHM ypehajuma 1 nehuma.

- ocnof/LeHOCT yUeHHKa 1a caMOCTAHO NpoHanase v OTKIaibajy KBapoBe Ha eNeKTPOTepMUUYKHM M pacxnaaiuM ypehajuma.

3. IIWJBEBH, HCXOJH, OFABE3HH H INPEMOPYYEHH CAIPKAJH H HAYUH OCTBAPHUBAIbLA MIPEIMETA

Tpehu pazpen

Mexom OBABE3HM 1 IPENIOPYYEHH
TEMA HH/bEBH Io 3aBpuierky Teme yuenuk he ourn y CAIPAKAJN 110 TEMAMA HAYHH OCTBAPHBAIA TTPOI'PAMA
CTamy fa:
Mpuaunnu « VYno3uasame « o0jacun xnaheme na 6a3u npomere e Xnaljerse Ha  Gasu  npomere | Ha nouetky ydeHHKe ynosHaTH ca LHIbeBMMA
xaahema YUEHHKA ¢ arperaTHor CTakba; arperaTHor cTama. ¥ HCXOIMMA HACTaBe / yucH:a, MIaHOM paja 1
HauuHiuMa xnahewa |« MPEacTaBh KOMMPECOPCKE pacxiajiHe e lllemarckn mnpHka3z Kkomnpecopcke | HAUMHMMA OLCHHBAMbA.
H pacXjiaiHum HHCTaNALMje; pacxjanHe HHeTanaumje.
MHCTAIaLMjamMa, « JlepunmIIe pacxianie Matepuje. e Pacxnaise matepuje. Peasm3aunia uacrase
MPHHLHMOM paja,
(yHKUMjaMa 1 Teopujcka Hactasa (70 yacosa)
KOHCTPYKLLH]OM




Enementn
KOMIIpecopcKe
pacxjaajgHe
HHCTAAALMje

Carnenasambe
efeMeHara
KOMIIpecopcke
pacxnanne
HHCTAIALje.

neunnme o odjacHu  enemeHTe
KOMIIPECOPCKe pacXnaiHe HHeTanaumje:
BPLUM aHANH3Y Kopuithema W oApKapaia
OBHX elieMeHaTa.

Komnpecopu.
Konaensaropu.
Hcnapusaun.
Onpajay yba.

Ckynabay TeqHocTH (uynau,

Cyuwau raca.
OnBajau TEUHOCTH.
Oueajavu Baszayxa.

Bpoj yacoea no temama

e [lpunuunu xaafiera (4)

e EJIEMEHTH KOMIMPECOPCKe pacxiaiHe
uncTanauuje (8)

* AYTOMATCKAa KOHTPOJA ¥ PacxnaaHoj

HHCTATaUMju (6)

Tepmuuka u3onaumja u uegoson (3)

Knnmatuszaumja (11)

[1pumepu pacxnaHux ypehaja (6)

Tepmomerpnja (3)

Enexrpuunn rpejaun (5)

Enexrpuunn anapartu u ypehaju y

JomahuteTsy (9)

e Ejexrporepmuuku ypehaju u nehu (15)

MecTo peanmsauije HacTaBe
YunoHuua

OuennBatse

BpenHoBame 0CTBAPEHOCTH HCXOAA BPLUMTH
Kpo3:

« npaheme 0CTBAPEHOCTH MCX014;

+ TCCTOBC 3HAHA.

* YCMEHO H3Nararbe,

Tokom Tpajarba Tema peasi3OBaTH HajMarke
JIBA TECTa 3Halba, jeflaH y [PBOM W jelaH y
JPYTOM TONYTOAHIITY.

Ipenopyke 3a peajinsaunjy Hacrase

« TIPOrPaMCKH CAAPKajH Cy OPraHH30BaHH Y
TEMATCKE LE/IMHE U HABEIEH je
opjenTaunonn 6poj yacosa 3a
peanusaunjy.

+ [PeJMETHH HACTABHUK MOKE HIMEHNTH J10
10%, a y3 carnacHoct Ctpyusor seha 10
20% npenopyueHor cajapikaja.




AyTomaTcka VYnosHagame ca o Jc(hHHHIIC NPHHLNAMNE perynauuje e [lpunummm perynaumje pacxnanaue
KOHTpO.J1a Y BEHTHIIMMA Y pacxnajHe HHCTaNaLMje; HHCTAnaUuje.
pacxJaaaHoj pacxnaaHoj « 00jacHy ayTOMaTCKH €KCNaH3HOHN e AYTOMATCKH €KCTIAH3HOHH BEHTHIL.
HHCTAIAUH]H WHCTANaunju, BEHTHIL, *  TepMOCTATCKM PEryaauMOHH BEHTHIL.
PasymeBarbe « 00jacHn TepMOCTATCKN perynalnonu &  MarseTHu BeHTHNL.
ayromarcke BeHTIA; e Tepmocrar.
KOHTpOnE ¥ + objacHn MarHeTHNW BEHTHN; e Ilpecocrar.
pacxi1anHoj « oljachu NpUHLIKMN pana TepMocTaTa, o Xymumocrar.
HHCTB.,"IHI.[HJH. MpecocTaTa v XyMuiocrara.,.
VYno3Haeame ca = Haseje, pa3nukyje u oGjacHu
Tepmnuka TEPMUYKOM H30/IALIHOHH MaTepHja; Hzonaunonu matepujanu.
H3ojanuja M30JALMjOM H o neduHHiIe H30IALMHjY KOMOpa, CYya0Ba U Hsonaumja koMopa, cynosa 1
H L€BOBO LICBOBOJIOM. LleBOBO/A; LIeBOBOIA.

o Je(pHHHIIE UEBOBO.

LiesoBoa.

e MPpH  M3paaM  ONEpPaTHBHWX  [JIAHOBA,
BOIMTH pavyHa Aa CC HC HapyllUH LCIHHa
HACTABHOI MpOrpamMa, OJHOCHO Ja cBaka
Tema 1001je aeKBaTtaH npocTop.

e caupkaj nporpamMa  je  HEOnXoaHO
peanHz0BaTH  CaBpPEMEHHM  HACTABHHM
MeTodaMa M CpelCTBUMA.

Y OKBHpY CBaKe nporpaMcke Le/lHHE YueHUKe

Tpeba  ocnocod/baBalbe 33 CaMOCTATHO

NpoHANAKEHE, CHCTEMATH30BaILE "

kopuithewe uxdopMmaunja u3 PasIUHUTHX

u3Bopa (yuOeHHUHM, HHTEPHET, HYacoMmHCcH);

BH3YEJIHO OTAKAE, nopehetse "

ycrocTap/bae Bese  u3Melly  pasauuuTHX

caipkaja(; THMCKH pal;  CamOMpOLEHY;
npe3eHlaTHjy CBOjHX pazoBa U eduKacHy
BH3YEIIHY, BepbwIny H HucaHy
KOMYHHKAL]Y.

CTeueHa 3Hama cy TEOPHjCKAa anM ¢y BeoMa
OMTHA yueHMLMMA Y MPaKTHUHOM pany M
CTPY4HOM ocrnoco0/baBatby.

[pu peanusauuju nporpama u3 npeamera
TEPMUYKH U pacxXJanHu ypehaju rnagry
naxy Tpeda nocserutu caeaehinm
HACTABHWM TEMamMa: eJIeMEHTH KOMIPECOPCKe
pacxnanHe HHCTAnalMje, KiuMaTnsaluja,
npuMepn pacxnaaHux ypehaja, enexruunn
ypehjajn 3a nomahMHCTBO 1 eNeKkpoTepMHY KN
ypehaju u nehu.




Kaumatnzaumja | « CTHuame 2Hata 0 | o 08jacHM MpMHLMN pana kauMa ypehaja. e [lpunumn pana knuma ypehaja.
KIUMaTH3aUH]H * HaBele eNeMeHTH Knuma ypehaja; e Enementu knuma ypehaja.
¢ HABEAE W YOUH PA3NHKy Kanallurera e  Habop kanaunteta kauma ypehaja.
Kimma ypehaja; o KBapoRH H HHXOBO OTKNAMAME.
« ofbjacHu npuHLAN paga knuMa ypehaja y e Ilpumsunn pama kimma ypehaja y
ayToMoGuiy: aytomobuny. Ayto kamuMa ypehaj ca
*  QHAIN3MPA Pa3TUdUTe CepBHCE, MONpaBKe SKCTAHAHOHUM BEETHIOM.
W BANHHE DADAABIEG AYT0 KILHME, e Ayto kmuma ypeliaj ca uesHOM
MIA3HHLIOM,
Enemenrn ayTo knuma ypehaja.
Cepeuc, nonpaske W OIpKaBame
ayTo Kiume,
e HaBe/le NpuMepe W pazyme npuHuMn pana | o Kyhuau ¢pukuaep.
[pumepn « CTHuamwe 3Hama o pacxnanuux ypehaja; e Kyfiuu 3amp3usau.
pacxJIaHHX npHMepuma « objacHu NpUHUMN pPajia 1Ba KOMpecopa e Pacxnaana BUTpHHA.
ypehaja pacxnaaHux ypehaja ca BHlIE HCTIATPHBAYA. ; e PacxiaiHu OpMaH.
e [lynr3a xnafjewse nufa.
e VYpehaj 3a npoussonty aena.
e JlBa KOMIpecopa ca  BHLIE
HcnaTpHBaya,
« Pazymerarse « objacHu nojam enekTpoTepMUje.; e [lojam enexkTpoTepmuje.
Tepmomerpuja TEPMOMETpHjE « 00pasnokmu YIOry TeMnepaTypHHUX e Tlojam Temrneparype i TeMnepaTypHi
npeTTBapaya; npeTBapai .
+ ofjacHu perynauujy remneparype. Perysraiuja temneparype.
« VnosHasame yueHHka |e ofjacHn MeTanHe rpejHe maTepujajie M MetanHu  rpejun  maTepjan M
EnekTpuunn ca CNEKTPHYHHM HBHX0BE NIErype. BHXO0BE Nerype.
rpejaun rpejaunma. e o0jacHn HeMeTallHe rpejHe MaTepHjane; Hemerannu rpejHn matepujanm.
td CTP!llﬂHIB 3Haka O | e onuile KOHCTPYKIMOHE 0GIHKE rpejaua. Kouctpyximonu ofnuim rpejaua.
rpejHHM
Marepujannma
KOHCTPYKLHjH

rpejaua.




« Carnenapathe e Hagene M oGjacHu  npuHuun  paga | o Enextpuunu 6ojnepu.
EexTpiynn CJICKTPHYHUX anaparta | enekTpuuHWx anapata W ypehaja y | e Enextpuunu wreamsaum.
anaparu u " ypehaja ¥ | nomahuucTBy. e Tepmoperyiaunone nefiu,
ypehaju y somMaliuHCTBY. e Mauwnne 3a npame pyG.ba.
Aomahuucrny e  Mawmune 3a npame nocyha.
e Enexkrpuunu paanjaTopu.
e VYpehaju 3a 3aBapHBarse.
= VnosHasarme ca « ofjacHM NpUHUMN paja KoTIoBa 3a
Enexrpo- ENEKTPOTEPMHUKH NPOH3BOILY Tonne BOJIE ca | » Kowion 3a npou3Boiiby TOIE BOJE
TePMHUKH M ypehajuma u eNeKTPHYHHM rpejaduma. ca eJeKTPHYHUM rpejaunma.
ypehajn nehuma. e o0jachn nehn 3a Tommemwe wmetana |« Ilehn 3@ TOMBCHE Mmerana
n nehn MOCTYTKOM TKBajyhe wbake. nocTynkoM nianeajyhe wsake.
« o0jacHm nehn ca enexkTpuuHum nombem [«  ITlehm ca  enekTpHUHHM  MNoJbem
KOHIEH3aTOPCKOT THIA. KOHJIEH3aTOPCKOT THIIA.
« HaBene W objacu  awenextpuune |« Juenextpuude nehn 3a  cyweme
ypehaje u nehn; JpBETa.
e Hasene W objacHH HHaykuuone ypehaje | «  Jluenektpuuna npeca 3a Jensbethe
u nehu; JIpBeTa.
e« HaBene W objacHu  enextponyuHe | o« Mugykuuonwe sionuane nehnm ca
ypehaje u nehn. MpeRHOM yuecTaHouihy.
«  Hunykuumone nonuane nehu ca
NoBHIIEHOM YuecTaHohy.
«  Hunykumonn ypehaju u nehm ca
WHIYKLHOHHM eNeKTPOOTIIOPHIM
3arpeBabem ca MarHeTHHM je3rpoM.
o Vpehaju 3a eJeKTPOIYHHO
3aBapuBatbe. Enekrponyude nehn.

KOPEJIALIHJA CA APYTUM NPEIMETHUMA

- IlpakTHuna HacTasa

- OOHOBJBHBH H3BOPH EHEPTHje

- Exeprercke e(MKacHOCTH M OJPKHBU Pa3Boj
- MammnHcke NHCTanaumje ca TEPMOAHHAMUKOM



EJEKTPOMOTOPHH ITOI'OH

1. OCTBAPHUBAIBE OBPA30BHO-BACHIUTHOI PAJA — OBJIMLIHN U TPAJABE

PA3PE]]

HACTABA

Teopujcka HacTaBa

Bexbe

IlpakTuiHa HacTapa

Hacraga y Grnoky

I[MPAKCA

YKYITHO

v

62

62

2. IWJbEBH NMPEIMETA

—  CTHUAHE 3HaHa W BELUTHHA HEOTIXOHHX 32 pasyMeBatbe H pellaBarbe paJH|X 3a/1aTaKka Y noapyyjy eleKTpOMOTOPHHX MOroHa;

—  ocnocod/baBare 3a H300p eIeKTPOMOTOPA 33 KOHKPETHE 3aXTeBe Mpolleca;
—  YNO3HABa:€ Ca NPeNa3HuM MPOLECHMA Y eNeKTPOMOTOPHOM MOrOHY;
—  ocnocod/baBarbe 34 NpoLec NyLWTaka | peryialuje MoTopa;

= ocrnocodbaparbe YueHHKa 3a H3HAJTKEILE€ KBapoBa Y eJ1eKTPOMOTOPHOM NMOroHy W OTKpHBai-€ HEUCTIPABHHX €leMeHaTa ayToMaTHKe.




3. UHW/BEBH, UCXOJH, OBABE3HH U NPENOPYYEHH CAAPKAIJU U HAYUH OCTBAPUBAIbA TTIPEJMETA

YerepTH paipen

HCXOIH
OBABE3HH H INPENMOPYYEHH
TEMA LHU/BEBH Ilo 3aspuietky Teme yuenuk he duru HAYHH OCTBAPHUBAIA IMTPOT'PAMA
y crasy ja: CAIPKAJH 11O TEMAMA
+ VYnosHasamwe ca « Hapeje U objacHu ocobumne ¢ OcobuHe eNeKTPOMOTOPHOT MOTOHA.
OcHoBHH OCHOBHHM [OjMOBHMA O eJIeKTPOMOTOPHOI [OTOHA; s Bpcre e1eKTPOMOTOPHOT NOroHa. Ha nouerky yueHHKe YIIO3HATH Ca LIH/beBUMA
10jMOBH 0 €NIEKTPOMOTOPHOM « Haseje ¥ objacHu BpeTe e Bpete onrepehera en1ekTpOMOTOpA. 1 HCXO/MMA HAcTaBe / yuera, MiiaHoM paaa u
eJ1eKTPOMOTO MOToHY. eNeKTPOMOTOPHOT [TOroHa e Haumn cnajama  emekTpomMoTopa  ca | HAUMHNMA OLCHHBAMA.

PHOM NOTOHY

panHAM MalluHama.
OcHoBHa 00K wwema aAyTOMATH30BaHOT
CNEKTPOMOTOPHOT MOTOHA.

Peannzauuja wacrase

Teopujcka Hactasa (62 uacosa)

Bpoj uacosa no temama

o (OCHOBHH MOjMOBH O €J1€KTPOMOTOPHOM
noroxy (4)

e M300p enexktpomoropa 3a norou (6)

* (OcHOBM MEXaHHMKE EIeKTPOMOTOPHOT
noroxa (3)

e EneMeHTH 3a ynpapibame MoTopuma(8)

e [lywramwe y pan v 3aycTap/baibe
enekrpomoTtopa (8)

e Perynauuja 6p3uHe o0pTamba
ENeKTPOMOTOpa y NOroxy (8)

* OapkaBare CHHXPOHOT 00pTakba




Hsdop
e/IEKTpoMoOTOpa
3a MOroH

OcnocobsbaBatbe 3a
u3bop enekTpomMoTopa
32 KOHKPETHE 3aXTeBe
npoteca.

nedunniie 1 objacHu 3arpesare M
xnaljerse enekTpoMoTopa;

BplM  M300p enexTpomMoTopa 3a
pasiiMunTe BPCTE MALLMHA;
aHanwsupa npeontepehemwa MoTopa
H HEroe y’rhuaj Ha MOMEHT H
cHary.

3arpesame H Xaal)eme enexTpoMoTopa.
M3bop enexTpoMoTOopa 3a MallMHY Koja
pany CTallHOM CHarom, 3a MatiHHY K{)j'ﬂ
paly HENpeKHIHO PasHUM CcHarama, 3a
MHTEPMHTUPAHH OTOH.

3unauaj npeonrepehera MoTOpa M HEroB
YTHLIj HA MOMEHT H CHary.

€1IEKTPOMOTOPHUX Nnoroxa (5)
Curnanusanmja (2)

Cucrtemu ayTOMaTCKOT YTIpaB/batha

CICKTPOMOTOPHUM MOoroHom (8)

Llleme 3a ynpas/barme MOTOpHMa (5)
M3Hanaxmebe KBaposa y eleKTPOMOTOPHOM
MOTOHY W HEUCNPAaBHOCTH €NIEMEHAaTa

ayTromatuke (5)

MecTo peajinzaiije HacTaBe
YuyuoHuua

QuemnBathe

Bpe,‘lHOBaH:-e OCTBAPEHOCTH HCXOAA BPLIHTH

KpO3:
« npahiere 0CTBAPEHOCTH HCXO014]
* TECTOBE 3HAMA;

* YCMEHO H3Jlararbe.

Tokom Tpajarba Tema peaH3oBaTH HajMatbe
JIBA TECTA 3HaWa, jenaH y MpBOM MW jenaH y

JPYIOM MOJIYFOAULITY.

Ilpenopyke 3a peaju3auujy Hacrase
* MPOrpaMCKH CajipiKaji cy OpraHu3oBaHy y

TEMaTCKe LEMHHE 1 HABEICH je
opjenTauHoHn Opoj Yacosa 3a
peanu3aumjy.

e [PEAMETHH HACTABHUK MOJKE W3MEHUTH 10
10%, a y3 carnmacHoct Ctpyusor Beha no

20% npenopyueHor caapiaja.
e« MPH  W3paid  ONEpaTHBHHX

rniaHoBa,

BOZINTH PavyHa /1a ce He HapyIH LemHHa
HACTABHOI NPOrpama, OJHOCHO ja CBaka
Tema Jl00uje ajieKBaTtaH npocTop.

e caimpxkaj nporpamMa  je
peann3oBaTH  CaBpeMEHHM
METOaMa U CPeACTBHMA.

HEONXOAHO
HacTaBHHM




OcHOBH
MEXaHHKEe
eJeKTpo-
MOTOPHOI

noroHa

CTHuaRe 3Haba 0
KpeTaky eneMeHaTa
€/IEKTPOMOTOPHOT
MOroHA W HEeroBoj
ctaGHITHOCTH paja.

nedyHuLIe jeTHAUMHE KpeTarba,
oﬁjacuu KpeTaka cacMcHaTa
eNIeKTPOMOTOPHOT MOTOHA HA jelIHY
ocy obprarba;

objacHu 3amMajHH MOMEHT
eneKTpoMoTOpa;

o0jacHW cTabWIHOCT paia Nnoroxa.

Je.uuau HHA KpeTaka.

Caolheme Kperatba ejieMeHaTa
CNEKTPOMOTOPHOI TOTOHA Ha je.JIH}' ocy
obpratba.

3amajHu MOMEHT eleKTPOMOTOPA.
CrabuiHOCT pasa noroHa.

Enementn 3a
VIpaB/bame
MOTOpHMA

Vno3HaBame ca
TEPMHUKOM
H30JIalHjOM ¢
LIEBOBOJIOM.

HaBesie, paliKyje 1 oGjacHu
OMpeMy 3a HeayTOMATCKO
YpaBbarbe;

HaBe/Ie W 00jacHu paznHuiTe BpeTe
onpeme u ypehaja 3a KoHTpOITY H
ayTOMATCKO YIpaB/batbe.

Onpema 3a HeayTOMAaTCKO YTIPaBJbalhe.
KonTakTopeko penejna onpema.
HBJ'I;}{HCKH ayTOMATCKH NMPEeKHIa'TH.
Onpema 3a 3aWTHTY.

Vpehjaju 3a TeXHoI0MIKY KOHTPOY.
Onpema u  ypehaju 3a aytomarcko
YIpaB/batbe.

Y rtemarcko]  uenmnm  "U3KOP
EJNEKTPOMOTOPA 3A TIOTOH" nedunucaty
OCHOBHE MOjMOBE BE3aHE 3a ENEKTPOMOTOPHI
MOroH, WIYCTPOBATH MpPUMEpHMa U3 Mpakce,
Kao H 0ﬂpel)ennm KaTaJIOWKHM  ToJauumMa.
VkazaTH Ha 3Hauaj Mo3HaBarba TEXHOMOUIKOT
npoueca 3a u3bop eeKTpomMoTopa.

Y Ttemarckoj uenunu "PETVIIALIMIA
BP3HHE OBPTAIA  EJIEKTPOMOTOPHOI"
IIOI'OHA"  nocebHy nakwy 00paTHTH
perynauujn 6p3une nomohy Kackanne crnpere.

Y temarcko] uenmnn "OJIPYKABAILE
CHHXPOHOI' OBPTAHBA
EJIEKTPOMOTOPHHUX T10I'OHA" ofpaanTu
CNEKTPHHHE OCOBMHE M YKA3aTH Ha MOTOHE
KOJH 3axTeBajy CHUHXPOHO oDprame /Ba
MOTOpA.

Y Temarckoj "CUCTEMH
AYTOMATCKOI VIIPABJBAIBA
EJIEKTPOMOTOPHHM MMOIOHOM"0GjacHHTH
NIPUHLIKME ayToMaTcKor YTIPaBIbakba
€JIEKTPOMOTOPHHUM NoroHuma nomohy
ynpomheHUX memMa ynpaBibarha.

Teopujy cucTeMa ayToMaTcKor
yrpaB/batba  €IEKTPOMOTOPHUM  MOTOHOM
o0paaHTH Kpo3 MPUMepe U3 NpakKce.

Mowemno je kopuwheme Bujeo
maTtepujana 3a Teopujcka oQjalimbema M
npuKaszHBame MojeluHUX elleMeHaTa cucTeMa
ayTOMaTCKOT YNpaBlbakha e1eKTPOMOTOPHHM
MOrOHOM.

Y rtematckoj uenmud CLUEME  3A
VIIPABJbAIBE MOTOPHMA" obpanuTi
HEKOJIMKO ~ [€TA/HUX  IIEMa  ayTOMAaTCKOr
YNpaB/barba eNeKTPOMOTOPHHM MOTOHOM KOjH
€€ HECTO NPUMElLY]Y ¥ MPakcH.

LC/THHHA




[ywTramwe « CtHuate  3Haka O | » AHAIH3MpA NYWTae Y pan [lymrame y pan aCHHXPOHIX MOTOpA.
Y paau ocnoco0/baBarbe 3a PazIMYUTHX BPCTa MOTOpA. lMymramwe y pan MoTopa je/THOCMEpHe
3ayCTaABbAE npouec  nylwTawka M crpyje.
CJIEKTPOMOTOpPA 3daycraBjbarba moTopa [lywrawe y pal CHHXPOHHX MOTOpA.
Kouwna crama moTopa.
Perynaunja = CrHuamwe 3Hama o Hapele M pasyme OCHOBHE OcHOBHH MOKa3aTe/bl MNpPU  Perynaiuju
Op3une perynaiuju MoTopa noKasaresbe npy peryiaimju Opsune  oOprama  €NEKTPOMOTOPHOT
odprama Op3nHe obpTama eneKTPOMOTOPHOT MOroHa.
eJIeKTPOMOTOpa MoroHa: Hauunu perynauuje Gp3uHe acHHXPOHHX
¥y norony oQjacHH HauHHe perynaimje motopa. Perynaumja OpsusHa  moTopa
Op3KHa pasuUHTHX MOTOpA. jeaHocMepHe ctpyje. Perynauwja 6paune
CHHXPOHOX MOTOpA.
Onpxapame « PazymeBarbe 0pKaBarba aHAMM3Npa CHHXPOHU3ALHN]Y CunxpoHuzauuja eJIEKTPOMOTOPHHX
CHHXPOHOT CHHXpPOHOT 00pTara ENEKTPOMOTOPHHX MOFOHA.; MOroHa.
Oﬁp‘rallsa CIICKTPOMOTOPHHX OMUILE OApKaBaH€ je}lHaKDCTH Oﬂp)ﬂaBaH,c jcnuawocm Gpanne n(}mohy
eJIEKTpo- norosa Gp3une nomohy 3ajeIHHUKHX Jaje/IHMYKHX BpaTHIA.
MOTOPHHX BpaTHia; Enektpuuna ocoBuHa.
noroua HaBe/ie M o0jacHM pasinuuTe BpcTe EncktpnuHa ocoBiHa ca  romohHmM
OCOBMHA. ACHHXPOHUM MOTOPHMA.
Enextpuuna ocoBHHa ocTBapeHa nomohy
C/ICKTPUYHE  BE3¢  poTOpa  TNpEeKko
OTHOPHHKA.
. |+ Cruuame  3Hawa O |e pasene n ofjacuu BpCTE Bpcte curnanusauuje.
Cursammsaunja | pocvs curnanmsaunje. | curnan n3aumje. VnipaB/bauka cHrHanu3aimja.

Curnanusauuja nonoskaja.




«  HaBele OCHOBHE TeXHUKe
NMpoBepe HCMpPABHOCTH OCHOBHHUX
eNeMEHATa Y MOroHY

Cueremu « Carncpasawe  cHcTeMa |e HaBene M ofjacHM MPHHUNAM paja EnektpomoTop Kao ofjekaT ynparibakba
AYTOMATCKOI ayToMaTcKkor eJIeKTPOMOTOpa Kao ofjexar (ACHHXPOHH MOTOpP, MOTOpP jeAHOCMEpHE
YIpaB/bakbha ynpas/bara ynpaebara cTpyje, CHHXPOHH MOTOP).

€JICKTPOMOTOPH EJIEKTPOMOTOPHHM e onuiie  CHCTEME  yNpaBlbatba CuctemMn  yrpaB/batka  aCHHXPOHHM
HM HOFOHOM MOrOHOM. pasiavIHTHM BpCcTama MoTopa. MOTOpHMA.
Cucremu YIpaBbatba MOTOpHMA
JjelHOoCMepHE CTpyje.
CuctemMn  yrpaB/bakba CHHXPOHHUM
MOTOpPHMA.

Llleme 3a [Mo3HaBawe wema 3a « Haseze u Tymaum pasaumuure THNOBM wweMa ayTOMAaTCKOr YNpaBibakba
ynpas/baime YApaBibame TUMOBE  lIeMa  ayTOMaTcKor MOTOpPHMA.

MOTOpPHMA MOTOpHMA. yNpaBlbatba. OcHOBHE LueMe ayTOMaTCKOr YNpaBibatba

ACHHXPOHHAM MOTOpHMa.
OCHOBHE [IleMe ayTOMaTCKOT YNpaBbarba
MOTOpPHMA jeIHOCMEpPHE CTpYje.
OcHOBHE LieMe ayTOMATCKOT YNpaBlbaksa
CHHXPOHHM MOTOPHMA.

OcnocobbaBare e HaBeAe  OCHOBHE  TMPHHLHME Meperse ENEKTPHUHNX H HEENeKTPHUHHX

YUeHHKa 3a Mepera eNeKTPHYHHX H BE/IHUHHA.

H3nanakemwe H3HA/IAKEIbE KBAPOBA HEENEKTPHYHHX BEJUYHHA Bpere  KBapoBa ¥ €IEKTPOMOTOPHMM

KBapoBa y Y EJIEKTPOMOTOPHOM eJIEKTPOMOTOPHOL [OroHa MOroHMUMa.

e1eKTPo- MOroHY W OTKpUBAKkEe | »  HaBeje ocHoBHe Moryhe BpcTe Ipeonrepehemse.

MOTOPHOM HEHCTPaBHUX KBapoBa ENeKTPOMOTOPHOT Iposepa HCTIPABHOCTH enemMeHaTa

NOroHy CICMCHATA noroHa ayTOMaTHKe, OCHIypaua, TacTepa, Kao H

HeHCNPABHOCTH e o0jacHM ycrnoBe non  KojHMa peiejHe saurriTe.

ejleMeHaTa nactaje npeontepefiee, Hasene

ayromaTnke nowe eexre

KOPEJALMHJA CA IPYTUM NPEIMETHMA

- Enextpuune MamnHe
- CucTeMu ynpapbarba
- Enemenrn ynpasimatba




Hazue npeameTa:

[onuiisy dona vacosa:

Paspen:

I_lHJ'bCBl’I npeamMeTa:

HATNPEJHE EJJEKTPOEHEPTETCKE MPEXE

62 gyaca

Yereprn

- Cruuame 3Haa o HanpelHuM enexkTpoeHepreTcKHM Mpeskama, caBpemuHHM vpehajuma v onpemu koje omoryhaeajy
peann3alunjy HanpeaHe e1eKTPOSHePreTeKe MPeske;
- Cruuamwe yBuaa y paznore 3a ysoljewe HEEM-a kao u kopuctu koje he octeaputd Kyniu, cHabaeBaun M IpyIITBO Kao

ucaHHa

- Pa3sBujarbe JJOrHUKOr K aNCTPAKTHOT MHL/bEHA H KPHTHUKOI CTABA Y MHLLIBEHY

HCXOIHn
TEMA LHHWb Ilo 3aBpuieTky mmegl{eunx hie OuTH W B A DS M
. CAIPKAJH IO TEMAMA OCTBAPHBAIA IMPOTPAMA
V cTamy aa:
e (CTHuAbe OCHOBHHX 3Hawa | ®  Hasene ocHOBHe pasiuke usmehy Hedunnumnja  tepmuna  Hanpeone | Ha nouetky Teme yueHHKe YIOZHATH ca
Yeon 0 MOJEPHHM CTAHAAPHHUX W HANPEIHNX enexmpoenepemcke Mpedee | HibeBHMA M HCXOANMA HACTARE. OIHOCHO
€lIeKTPOEHEPreTCKUM CNEKTPOEHEPreTCKHUX MPEKa (HEEM); yuekha, MIaHoM paia i HauMHUMa
Mpekama e Hagene u onuuie nenose Konuent HEEM ca  OCHOBHHM | gnemHBatba
HaNpPeIHHX eNeKTPOEHEPreTCKUX KapaKkTepucTHKaMa EHEPreTCKHX,
MpeiKa yihpaB/baiyKHX. pavyyHapCKHX H 06;"[!!" HACTABRE
¢  Onuine OCHOBHE TOKOBE KOMYHHKAUHOHHX NOACHCTEMA. HPBHMET ce pean pj'_a,yjc Kpo3 c_r[eﬂeﬁe
e/IEKTPHYHE EHEprije 1 ToKOBM eHepruje, TOKOBH MEPHHMX M | obiMke HacTape:
nHopmaimja YApaB/baukux CHrHaza M TOKOBHM | e  TEOPHjCKY HacTaBy 2 yaca HelelbHo 62
uHpopMauHja yaca rouiibe
e yno3HaBame YyueHWka ca | e Ha ocHOBY n0oKymeHaTa oOjacHu Crparewku nokymentn EV n3
Paznosn 3a cTpaTeKum passore 3a ysosberbe HEEM-a obnactn HEEM-a; MecTo peanuzaunje nacrase

yBohemse Heem

NOKYMEHTHMa U3 obnacTu
HATPEIHHX
ENeKTPOEHEPTETCKUX

MpeKa;
yNO3HaBAE YHeHHKa ca
3Hauajem noBe31Bara

MHOPMALHOHO
KOMYHHKaUHOHE Mpeie ca
EHEPTreTCKOM MPEKOM:

e (O0jacHu WTa je TO eHepreTcka
CUIYPHOCT H HE3ABHCHOCT

e [HaBene Koje HOBE TEXHOIIOTH|E ¥
€JIeKTPOEHEPreTHIIH

Henymwasamwe 20/20/20 unmesa y
EBponckoj YHHjH Y mepcrieKTHBH;
Obezbehnsarbe wTo Behe eHepreTcke
HE3ABMCHOCTH;

Vuanpeherse noysaaHocT Harajarwa;
[TpuMeHa HOBHX TEXHOJIOTH]A:

Maue kyhHe mpexe

Vno3uapawe yueHHKa ca
caBpeMeHUM KyhHH
MHCTaNaLMjaMa

s  Onuile ceH3ope KojH ce KopucTte
¥ ., NaMeTHHM™ KyhHUM
HHCTANAUM]ama

Knacuune kyhive
e/leKTpOMHCTANIALH]e;
Cenzopu Koju ce kopucte y kyhitoj

Hacraga ce peanusyje y y4HoHHLH
onpemJbeHoj ca pauyHapoM U 42 HHUHUM
JE] TBom

ﬂoge.ﬂa 01¢/LEHA HA TPYIE

Oneseme ce 1enu Ha 3 rpyne

Quen-uBame
BpenHoeame 0CTBAPEHOCTH MCX01a

BPLINTH KPO3:
« npafiewe 0CTRAPEHOCTH HCXO1A
*  TECTOBE 3HAMLA




LnamerHum kyhama™

e Vno3sHaBame yueHNKa ca
HOBHM ..TaMETHHM"
eneKkTpUUHNM OpojHIHMa

Hanpagu npeaior nameTHe
kyhHe WHCTanaumje

OBjacaHn TOKOBe eHeprije Koa
kyhHux uncranauuje ca OME
O0jacHu yJIory eJeKTpUIHUX
BO3MIIA KAO reHeparopa
Hanpaeu npernen npeaHocTu
HOBHX eJIEKTPHYHHX Opojuna

€JIEKTPONHCTANALIH]H;

Vnparmame 1 KOHTpOIA NOTPOLIIH:E
ell. eHepruje y nomMahHHCTBY,
[TporpamaluiHu TepMoCTaTH;
nporpaMabuIHg NOTPOILIAYH;
Mpukmyuerse OUE na kyhny
MHCTANALM]Y:

[TpHKIbyUetbe eNeKTPHYHUX BO3HIIA
Ha kyfiHy MHCTANALM]Y;

IMamerna Opojuna,

Hanpeane kyhue
e/IeKTpONHCTaNalmje;

. Vno3HaBame YHUCHHEKA ca

HALPTA WeMY H payMe Be3e Kol

HanpenHM MEPHH CHCTEM 38

Ynpaemame CaBpeMEHHM CHCTEMHMMA JMrATATHAX OpOjHna enekTpHyHe yMpaBbamke NOTPOLIBOM H
eNIeKTPHYHOM 3a YNpaBJbatbe eHepruje Opojunuma,
eHeprujom y ENEKTPUUHOM EHEPrHjoM MpaeH pa3nuky uimehy CuHeTteM 3a Ja/bHHCKO OYHTABAE
3rpagama noMohy HOBHX MaMeTHHX KNACHUYHHX H AMTHTANHHUX Opojuna,
Opojunna NaMEeTHHX™ Opojuna HMuTerpaumja kpajmux KOPHCHHKA Kao
*  VnosuaBame yueHwKa ca MPHMEHH 3HaMa EHEPreTeKe AKTHBHHX Y4CCHHKA YNPaBJbarba
CaBpeMEHUM CHCTEMHMa CNIEKTPOHUKE Y LIH/BY MOTOPILILOM H YIITEIaMa eHeprifje;
34 ylpaBjbatbe yTpaBbarba eJeKTPHIHOM EnexrtpoetepreTcku MeHauMeHT
ENEeKTPITHOM EHEPTHjOM Y eHeprujom eHeprujom y 3rpaaama (BEMS);
3rpalama o0jacHu CHCTEM YNpaB/batba [Moctojehe Texnonoruje nomahux u
eHeprujoM y 3rpaiama (bems) cTpaHux npouzsohaua 3a ynpasibame
EHEPTHjOM ¥ 3rpajama;
o (CTHlamke OCHOBHHUX 3HaMba Onuine v Habpoju aenose [Mpumep HEEM y rpany ca
Hanpeane 0 NPUMEHH Harpe/iHe elIeKTPOEHEPreTeKe YMpERKEHHM 3rpajama;
elleKTPOeHepreTcKe HH(pOPMALHOHUX Mpeske y 3rpagama Hnudopvannono KoMyHHKaUHOHE

MpeKe ¥ FpafoBHMa

TEXHONOTH|A ¥
ENEKTPOEHEPIeTHLH

*  VnosHaBamwe ca
CHCTEMHMA 3@ TIPEHOC
nojaraka

*  PasymeBarbe 3Ha4aj
He3dendbuocTH
€NEeKTPOCHEPreTCKNX
HHDOPMALIMOHHX Mpeska

Onuiwe 1 HaOpoju nenoBe
HarpeHe eleKTPOeHEPreTeKe
Mpede v rpajoBiUMa

Onwuie 1 nabpoju aesose
HanpesHe enekTpoeHepreTcke
Mpese Ha HUBOY PenyOnuke
Cpouje

O6jacu NpHHIMTIE Ta/bHHCKOT
yrpas/batba Opojunima

TexHonoruje y rpaackum HEEM;
MuppacTpykTypa 3a HanpeHH MepHH
CHCTEM 3a 1a/bHHCKO YIpPaBibatbe H
ounTasase Opojuia;

CranaapHu POTOKOIM KOMYHHKaLMja
3a esleKTpH4Ha Opojuna:
DLMS/COSEM, G.hn, Modbus,
IEC62056-21, IEC62056-31 u ap.
CucTeM 2a 1a/bUHCKO OYHTABAbE
Opojuna;

CucTeM 3a J1a/bMHCKO YNIpaB/bakhe
Opojunuma;

YckoriojacHa TeXHOJIOrH]a 3a NPeHoC

¢ peiM30BaHe pajoBe

OxBupHH OpOj YaCOBA 1O TeMaMa

yBoa (4)

paznozu 3a yeohewe HeeM (4)

mane kyhue mpexe (8)

YOpaB/baibe eNeKTPUHHOM EHEPrujoMm Y
3rpaaama (8)

Haripeiie  eNEKTPOCHEPreTCKe Mpeke Y
rpanosuma (8)
onTHMHM3auMja  pana
mpeska (16)

HaNpeHe Mpexke H eHepreTeka edHKacHoeT
4)

HampeiHe Mpexke H OOHOBLHBH H3BOPH
eHepruje (4)

KYMUKH eNeKTPHUYHEe eHepruje W HanpeaHe
mpexke (4)

npuMepu peann3oBaHux
eJIeKTpoeHepreTckux Mpesxa (2)

NHCTPUOYTHBHHX

HaMpeaHHX

Ipenopyke 3a peaau3aunjy HacTaBe:

[Tpahetbe HanpeaoBarba ydeHHKa ce OlIBHja
Ha CBAKOM 4acy. CBaKa aKTHBHOCT je D.Oﬁpﬂ
NpUIHKA 3a TNPOLEHY HanpeaoBama W
nasawe  nosparHe  wHopmaumje, a
OUEHHBAKE YUCHHKA Ce D,E[Bl'lja Y Cknangy ca
IlpaBunHnkoM © oOueHwHBamy. YueHHKe
Tpeba ocnocobimaBatH M oxpabpusati 1a

npouekyjy COMCTBEHN — HAMPEaaK y
ocTBapHBaly 3ajdaraka npeaMera, Kao M
Harnpenaxk ApYrux YUeHHKa ¥3

oarosapajyhy aprymeHTauujy.

YV yBomHom jeny  oBjacHUTH
JHAYEHE TEPMHHA Hanpeone
enekmpoenepzemere Mpesce (HEEM).

[Tpy  npunpemMu  nekunja  KOPUCTHTH
HajcaBpeMeHHje  npumepe 10 Taja
peanu3oBaHnx npeMepa  HanpenHHX
CHACKTPOCHEPIETCKUX MpeKa, nonyne

npowssofaua ypehaja u onpeme Heonxoane
3a peanusaunjy HEEM. V nornasmy mane




NOJIATaka MPeKo eHePreTCKHX
kabnoea;

LLlnpokonojacHa TexHoIOTH]a 38
NMpeHoc nojataka noaaTaka rnpexko
CHepreTcKUX Kabloea:

OnTumusaumja paia
JAHCTPHOYTHBHHX
MpeRa

o CTHUAKE 3HAKA O
KPHTHYHUM CTakbHMa
ENeKTPOEHEPTeTCKUX MPEskKa
M HAYHHHUMA 33 HBHXOBO
peluasame

o CTULALE 3HAKA O
CaBpeMEHHM pellemhiMa 3a
TapudHparbe eleKTpuIHe
eHepruje

* [IpoummpuBarke 3Hamba o
Y1031 OGHOBIBHBUX H3BOPA
eHepritje y
e/IeKTPOEHEPreTCKUM
MpemaMa

¢ CrHuame 3Haba 0
HAYNHUMA CKJIIHILTEbA
e/IeKTPHUHE eHeprije

Onuine cHeTEME 3a NPEHOC
nojaraka

Habpoju u o6jacHu KpuTHYHA
CTakha Y eeKTPOESHEPreTCKHM
Mpekama

Pasnukyje HauMHe pelaBata
npobnema spuHux ontepehema
OGjacHu yIIoTy caBpeMeHHX
Oarepuja y eNeKTPOEHEPTETCKHM
Mpexama

O0jacHu Ha4dHHE 3a CMalbeHe
rybuTaka y eneKTpoeHepreTCKuM
Mperkama

OGjacHu ylory enekTpUIHUX
BO3HJIA KAO AHCTPHOYHPaHHX
13BOpA eHeprije

Habpoju u objachu yiory
MHTHIMIeHTHHX ypehaja

Heduuunuja  tepmuna  ARPANET,
INTERNET, SMARTGRID, blackout,
offpeak, phevs, (Plug-
inhybridelectricvehicles);

CaspeMeHe DatepHje 3a CKIanHIITERE
€JIEKTPHYHE EHEPIHjE;

VYnpasmbame BplIHUM ontepehetsiva
ca akTuBHuM yuemhem kynmaua w
JIMHAMHYKO TapHupamke;

Cmatberbe BpuHUX ontepehersa;
Omnaramwe / n30erapame HHBECTHLH]A
BE3AHMX 3a M3rpaaiby HOBMX W/MIH

nojauatbe  nocrojehux  enemenara
AMCTPUOY THBHUX Mpea;

Cmameme ryouraka;

OnrumManHo yBaKABAE
KBAHTHTATHBHHX yTHLAja

AMCTPHOYHpaHe NPOH3BOILE,
Cknaaureme CNIEKTPHYHE
eNIEKTPHYHE EHEPrHje,

[Nopesneawe HEEM-a n enexTpuiHmx
posuna, AMI  cucrema,  HAN,
MHTEMreHTHHX ypebaja kon kynaua

(HHTB.I'I HIEHTHO OCBETJbEHE,
TEPMOCTATH,...),  CEH30pPa,  MMKpO
MpesKa, nporpama ynpaebara
ontepehewem (DR —  Demand
Response),

VYnanpehenux codreepckux anara 3a
ynpaB/bame paaoM JANCTpHOYTHBHE
MpeIKe.

kyliHe wmpexe noacTHIATH yueHHKe Ja
camu uzHally HauMHEe Kako 1a yHanpeje
nocrojehe kyhue uucranaumje. 3atum UM
MpeacTaBUTH  cBa TPeHYTHO noctojeha
TEXHHYKA pelieba 3a Peanu3auujy THX
vaeja (TajMepu, mnaMeTHH TEPMOCTAaTH,
nametTHa Opojuna  MTA..). Yrnpasmbame
eHeprujoM y 3rpagjaMa W rpazoBuma
npeacTaBHTH nomolly jenHor (wnu Bue)
codyTBEpa KOjU je AOCTYNaH HACTABHHKY.
Hcrahu xoje ¢y cBe mpeanoctu yBoleba
HOBHX TeXHUﬂOI'HjEI. Y ENEKTPOTEHEPIETHKY .
IMpu obGpaau nena OnTumu3zaumja pana
NUCTPUOYTHBHHX Mpeka 00paTHTH Makiby
Ha MOI'}«’FIHOCTH CMameHa BPLUHAX
ontepehewa, oanarama / uzberaBama
MHBECTHMLIM]A Be3aHHX 34 H3rpajiby HOBHX
Wunn  nojauame noctojehux enemexara

AMCTPHOYTHBHHX ~ MPeXa W CMamehe
rydOuraka.

OBH LHLEBH CE MOTY OCTBAPHTH
npeko ONTHMANHOT YBaKaBaAba

KBAHTUTATHBHMX YTHUAja ancTpubynpane
[POH3BOOHE, CrlanuuTa CJIEKTPpHYHE
eHepruje, enekTpuuHMX Bo3una, AMI
cuctema, HAN, wunrenurentHux ypehaja
KoL Kynaua (MHTENHIeHTHO OCBETIbEH:E,
TEPMOCTATH,...), CEH30pa, MHKPO MpekKa,
nporpama yrpasbatsa onrtepehiewem (DR —
Demand Response), yHanpeheHux
COo()TBEPCKMX anaTa 3a YNpaBbate paaoM
NHCTPHOYTHBHE MpeKe.

Opn nporpama mowxe ga ce ogctynu ao 20
%, anu ra mopa onoGputi oaroeapajyhu
CTPYUHH OpraH HKoJe.

On nmporpaMa Moe faa ce oictynu no 20
%, anu ra mopa onoOputH oarosapajyhu
CTPY'HH OpraH LWKoJje.

o Cruuare 3Haba 0 yTHuajy OGjacHu MO3UTHBAH YTHLA] HMHTenurenTHe Mpexke W 3alITHTA

Hanpeﬂne Mpewe H MPHMEHE HHTHIANTCHTHHX [PHMEHE HHTHJIUIEHTHHX MPexa HHBOTHE CpeaHHE (ynpawba&e
EHepreTcKa Mpeka Ha 3alTHTY KHBOTHE HA 3aIITHTY JKHBOTHE CPEeIHHE pecypcumal;

eduKacHocT cpeHHe ObjacHu NpeIHOCTH NpUMeHe ExoHoMcKa aHaIu3a yeohera




o CrHuame 3Hawba
OMPETHOCTHMA TIPHMEHE
MHTHIMTEHTHUX MpeKa 3a
Kpajibe KopHeHHKe

MHTHIMTEHTHHX MPEka 3a
Kpajie KOPHCHHKE

MHTEIHIeHTHHIX Mperka (ycloB/beHa je
nonasHUM CTakbeM W HUje  VYBeK
MO3UTHBHA):

Kopuctn Kynaua, KOPHUCTH
cHaberavua u ApYyLTBa Kao LUCIHHE

Hanpeaune mpexe n
00HOB/LHBH H3IBOPH
eHepruje

o CTHuame 3Haba 0
00HOB/LMBHM H3BOPHMA
eHeprije Kao
IUCTPHOYHPaHUM H3BOPHMA
SHEepruje U HaYHHHMA
HHXO0BOI NOBE3HBaka Ha
MpPEKy

O6jacHu ynory OHE kao
AMCTPUOYHPaHN H3BOPH
eNIEKTPHUHE eHEPTH]e

O0jacHu U pasyme yiory u
mozeny paga OUE y
EJEKTPOEHEPrEeTCKOM CHCTEMY ]

OHE kao aumctpubyupaHn H3BOpPH
eJIeKTPHYHE EHeprHje,
[Npukspyunsawe OUE na HEEM-y.
Vaora u wmomenn paga OHE vy
€NIEKTPOCHEPreTCKOM CHCTEMY:

Kynun enexrpuusne
eHepruje n
HanpeaHe Mpexe

o CTHuame 3Haba o
HaYHHKMA ONTHMH3aLHje
pasa HHTEJIUIeHTHHX Mpeka

o CTHULAKE OCHOBHUX 3HaHA
H3 EKOHOMUjE
eJIeKTPOeHepreTHKe

O0jacHu yJlory Kynaua Kao
AKTHBHHUX Y4HEeCHHKaA Y
€JICKTPOEHEPreTCKOM CHCTEMY
Pasyme 3aBHCHOCT LieHa
ENEKTPHUHE EHEPTHje,
IPOU3BO/IHE M MOTPOLIH:E
Objachu ynory ysoherwa
NOACTHLIAJHHX Mepa 3a
NPOH3BOAKY CIAEKTPHYHE
enepruje u3 OHME u 3a
YHECTBOBAILE Y CMAtbEHbY
BpliHuX ontepehema

Kynum enextpuune enepruje nocrajy
AKTHMBHH YYECHHUH Yy ONTHMH3ALMjH
pana MHTENNTEHTHHX MPeKa;
Vnpasbame onrepehermem v
DyHKLURjH MPOMEHIbHBE LeHe
eNleKTpHYHE eHeprije (ueHa ce Mmema
y (yHKUH]H MPOU3BOIHHX
TPOLIKOBA);

EnacruqHoct  ueHa  enexTpHuHe
eHeprije he 13HauajHo mnopacTH a
MpOTHO3a oynyhe MOTPOIIFLE
uckasusahe ce Kkao Beposarnoha
onpeljedor HUBOA INOTPOWLE [PH
PasMuUTHM HHBOHMA LIEHA;
Yeoljewe MOACTHLAJHHX Mmepa
(HOBIIaHMX HaKHa1a 3a y4eCTBOBALE Y
cMatbekby BPLIHUX onTepehiera).

Mpumepn
pean3oBaHNnx
HANPEAHHX
EJIEKTPOCHEPTETCKHUX
MpeKa

* YnozHapawe yueHHKe ca
peanu30BaHUM MPOjeKTHMA
HAMpeaHHX
€NeKTPOEHEPTeTCKHX Mpeska
y Pemyonuum Cpoujn iy
cBety

O0jacHu U HaBeEe NPEAHOTH
peanu3oBaHuX npojexata
MAMETHHX €IEKTPOCHEPreTCKHX
Mpeka

AHanN3a  YCMEWHO — pealu30BaHuX
HANpeaHHX ENIEKTPOEHEPreTCKHX
mpeka y kyhama,

AHanmza  YCMEIHO  peann30BaHMX
HANPEeIHHX €JIEKTPOEHEPTETCKHX
MpesKa y 3rpajgam,

AHanM3a  YCNEWHO  Pean3oBaHux
HAMPEIHHX eNeKTPOEHEPTETCKNX

Mpeia y rpaaosuma.




KOPEJALIHJA CA JIPYTHM NPEAMETHMA
e EnextpuuHe HHCTANALM|C W OCBET/bCH:C

®  OOHOBIBMBH H3BOPH €HEpruje

®  EACKTPOHHKA Y CHEPreTHLM

®  JlucTpubyTHBHE MPEXE U IOCTPOjerba

PAYYHAPH Y CUCTEMHUMA YIIPAB/bAIA

1. OCTBAPHUBAILE OBPA30OBHO-BACIHUTHOI' PAJA — OBJIMLH H TPAJAIBE

HACTABA
EASEER Teopujcka HacTaBa Bexbe ITpakTHyHa HacTapa Hacraga y 6aoky Fistles e

v 31 31 62

2. IWbEBH NPEAMETA

- YNO3HABAKE €A OCHOBAMA YNPaB/batka H JeAHOCTABHHM CHCTEMHMA YTNIPaB/bakba

- YMO3HaBaEe ca ONIITHM KapakTepUcTHKaMa padyHapa y CUCTEMHMA YTpaBibarba

- yno3Hasatbe ca PLC-oM 1 ocriocoGibaBarse 3a W3pajly jeHOCTABHHX KOPHCHHYKHX Nporpama
- ynosuaeatbe ca SCADA cuctemom M ocrniocoOibaBatbe 3a H3pasy jeTHOCTABHHX aruiHKallkja
- YNO3HABAHE Ca TEXHHKAMa KOMYHHKALM{E Y CHCTEMHMA YNIPaB/bakba



3. IIMJBEBH, HCXO/JH, OBABE3HH H IIPENNOPYYEHHW CAJIPAKAJH H HAYHH OCTBAPUBAIBA ITPEAMETA

YeTBpTH pazpen

HUCXO/H
TEMA b o 3aBpueTky Teﬂe yuennK he OBABE3HH U IPENOPYYEHH HAYHH
2 CAJIP)KAJH MO TEMAMA OCTBAPHBAIA IMPOT'PAMA
OUTH Y cTamwy Aa:
e VcBajare OCHOBHHX Pasnukyje THnoee ayTomarckor |e  TlojaM ynpae/batka M ayToMaTH3almje Ha noueTky Teme yueHHKe YTIO3HATH ca
OcHose 3HaMa 0 YrpasJbatby, YNpagibaka e Omura CTPYKTYpa CHCTEMA YIIPaBIbatba LIHJLEBHMA H HCXOIMMA HacTaBe / yuerba,
yhnpaebatba i CHCTEMHMA W npenoaHa yJa3He ¥ U31a3zHH . [IpumepH ceH3opa U U3BPLIHUX e/leMeHaTa MJaHOM paja H HAYHHOM OLCHHBaka
cHeTema eNieMeHTHMA CHCTeMa CHIHaJ JaTor CHCTeMa e TuUNoBH ayTOMAaTCKOT YpaBsbatba.
ynpaB/baka yrpasbara KOHTHHYAJIHOT yIpaBbatba e [IpHMEpH CEKBEHLIMJAIHOT YIIPaB/bakha Ooauun HACTABE
e  VcBajarbe OCHOBHHX [TpenosHa LHL YNpasibarba o Kiracuukaumja cHeTeMa KOHTHHYATHOT Teopercka nacrasa (31 uac)
3Hamwa O Nnpouecy JIATOT CHCTEMA KOHTHHYAJIHOT YNpaBIbata JlaGoparopujcke Bembe (31 vac)
OPOUSBOIH:S ynpasibata e Omuwra CTPYKTYpa CHCTEMA KOHTHHYaIHOT
HENocpe1HOM [peno3ua ynore enemMeHara VIIPABIbaka MecTo peanmusanije HacTaBe
YNpasjbakky W HAA30py JaTor CHCTEMA KOHTHHYANHOT o [Ipuvep cucTeMa ayToMaTCKe perynaiuje TeopeTtcka HacTaBa y yHHOHUIIH
ynpﬂBJ'hEEH:B e [lpumep cepBoMEXaHH3MA JlaGopartopujcke sexbe y naboparopujama
Paznukyje THNoBe npoueca e Tlojam 1 yNpaB/barse NPOLECOM NPOM3BOIHE 3a ayTOMaTHKY, MUKpoKoHTponepe n PLC
NPON3BOJILE K0 H OCHOBHE
(dyHKLHje Haa30pa Ipenopyke 3a peanu3aumnjy HACTaBe
Canpikaj npeamera ce peanausyje Kpos
METO1e aKTHBHO OpﬂjBHTHCﬂHE HacTraBe
AzleKBaTHa NpUNpema Jaca y capaiibu ca
NeJaroiKo-MeHXoMOWKOM ciyxkOoM
Tpunpema AHAaKTHYKOT MaTepujana 3a
peanusauujy qaca
e VYcBajarbe OCHOBHHX [lo3Haje ocHoBHE e Hcropujcku pasBoj apXxHTEKTYpe cHCTeMa 3a Ouewnpame
Pauynapn y 3HABA O KapaKTepHCTHKE yTpaB/bake H HAN30D BpenHopate 0CTBapEHOCTH HCX0Aa
cHCTEMHMA MHKpOpauyHapHMa MUKpOpauyHapa y cuctemMimMa  |e  CucTtem AHCTPUOYHPAHOT padyHapcKor BPIIHTH KPO3:
HenocpeaHor Kao CacTaBHUM YNpaBbarba YIpaBbakba npahewe 0CTBAPEHOCTH HCXOaa
YNpaB/bamka o nenoBUMa cUcTeMa painukyje patyHape OmmTe e (CHOBHE KapakTepHUCTHKE MUKpopadyHapa y TECTOBE 3HaMbA
Haalopa HEMnocpeaHor HaMeHe U MUKpopauyHape y CHCTEMHMAa YIIpaBibaba TECTOBE MPAKTHYHWX BEIITHHA
yrnpaBbamba CHCTEMHMA YIpaBibatba

VceBajarmbe 0CHOBHHX
3Haka 0 APXUTEKTYPH
CaBpeMeHOr cHeTeMa
yIpaBbama

OMHLIE NPHHLKI
MCTPHOYHPAHOT pauyHapeKor
YTIpaBibatba

Oxksupuu 6poj yacoBa 1o Te a

QOcHoge ynpas/bama 1 cHCTEMA




VeBajarbe 0OCHOBHHX

OGjacHu koHpUrypauuje i

TMojam, HameHa M MUHUMATHA KOHDUTypaLrja

ynpassama: (8+6)

Iporpamaduanu 3HaMa 0 MOIYNHMA, HauuH pana PLC-a PLC-a PauyHapH y cHCTEMHMA HEMOCPETHOT
JIOrHYKH KOH(UTypHCcaky OMHlIe MO/TyTIe OCHOBHE e Jluckperun Y/ monynu ylpas/bama H Hamasopa: (3+0)
KOHTpOJIepH xapasepa, konpurypaunje PLC-a e Awxanorun Y/U monynu ITporpamabuIHH IOTHYKH KOHTPOJIEPH
(PLO) nosesneary ca ¥Y/H Iosexe PLC ca Y/H o Toresupare V/U moayna ca Y/H ypehajuma (PLC): (10+14)
ypebhajuma u HauMHy ypehajuma e [lpouecopcku Moy CueTeM 3a HA30PHO YNPaBIbatbe U
pana PLC-a [lporpamupa PLC kopuctehun  |e  Peskumu pana PLC-a 1 HauuH W3BplIaBaka aksu3uuujy nonaraka (SCADA):( 3+6)
. Ocnocoﬁmaaarf,e 3a OCHOBHH CET Hape10H jesnka KOPHCHUUKOT Nporpava TexHuke KOMYHHKaLMje Y CHCTEMHMA
MnIeMeHTaLujy JIECTBUMACTHX JIMjarpama e CrpykTypa Memopuje nojaraka ynpasbama: (8+4)
JEAHOCTARHIR e JlonesbuBare peur MEMOpHje noaaraka
KOPHCHPRAX (pr3nuKHM ynazuma U H31azuMa
mporpama 33 PLC e Ilojam 1 Hamena PLC-nporpamepa
e OmuTa CTPYKTYpa je3uKa JeCTBHYACTHX
aujarpama
e OniuTa cTpyKTYpa Hapende
e  YnazHe ¥ uinaszHe Hapenbe
e Hapenbe Tajmepa u Gpojaua
e  HapenOe 3a nopehemwe u npeHoc nonaraka
e  Maremarnuke Hapenbe
o [lpowmnpene PLC-a
e [lpojexToBatse ynpap/baukor cHeTeMa
e  VYcBajabe OCHOBHHUX HaBezle OCHOBHE ()yHKLHje e [lojam u pyuxumje SCADA-e
Cucrem 3a 3Haa 0 PyHKuHjama, SCADA-e e Enementn SCADA-e
HAJ30pHO eneMeHTHMa 1 Hasene u onuiie ocHoBHe s [lpojexroeame SCADA-e
ynpas/bare 1 NpojeKToBaby enemente SCADA-e
AKBH3NILHjY cucrema SCADA M3pann jennoctasny SCADA
nojaTaxa *  OcnocotbaBaie 3a annuKauujy
(SCADA) H3paly jelHOCTABHE

SCADA annukauuje




Texuuke
KOMYHHKAUHje ¥
cHcTeMHMA
ypaB/baa

VeBajarbe 0OCHOBHHX
3Haka O
HHIYCTPH]CKHM
padyHapcKuM
Mpexkama Kpo3
npumeny seh
YCBOJEHHX 3HaHA O
UH(POPMALHOHHM
Mpeskama orure
HaMeHe

YeBajare 0CHOBHUX
3Hakba 0
MHIYCTPH]CKHM
MarucTpaiava
VYcBajarbe OCHOBHUX
3Haka O NPUMEHH
GSM mpesxe 3a
KOMYHHKALM]Y ¥
pauyHapcKkHM
YHpaBsbat KM
cHeTeMHMa
Ocnocobmaarse 3a
peannsalujy

jenHocrashe QyHKUM]e

cUrHanmuzatuje u
KoHTpose mytem GSM
Mpexe

orLIe OPraHu3aumjy pamexe
MOJATaka YHYTap NPOU3BOHOT
npenyseha

npasy pasanky wmehy
HHIYCTPH]CKHX pauyHapCKuX
Mpexka U HHPOPMAaLHOHUX
pauyHapcKHX Mpeska oniiTe
HameHe

HaBe/Ie IJIaBHe CTaHap/HE
[MPOLECHE MarucTpaic, bHXOBC
0COoDHHe 1 obacTH NpHUMEHE
OMHIIE MPHHIIHI BE3HBaA
ypehaja Ha HHIOyCTpH]CKe
Marucrpaie

Peanunsyje jeaHocraeHe
(yHKLMje CHIrHANH3aUHje 1
konTposne npeko GSM mpeie

HiBOM KOMYHHKALIHA Y POM3BOHHM
npenysehy

Humycrprjcke pauyHapcke Mpese
HMuaycTpujcke Marnctpane

KomyHuKatMja y npouecy craniapiaHumM
CTPYjHUM CHIHANUMA

[lpouecHe marucTpane

HART npoTokon

[losesuBame PLC-eBa y mpexy

Bexnuna komyHukauuja npeko GSM-mpeixe

KOPEJIALIHJA CA JIPYT'UM ITIPEAMETHMA:

—  Duzmuka

— HanpenHe e1eKTpOEHEPIETCKE MpPEKeE
—  EnektpoHuka y eHepreTHiM
— CucreMu ynpas/batba






