INJIAH HACTABE U YUEIA

3a 00pa3oBHU npopui EjnexkTporexHnuap eHepreTuie

I PAZPE]] 11 PASPE] 111 PA3PE]L IV PAZPE]] YKY¥IHO
HeAe/LHO roJHiHe HEeAeJHO roJHinHe HeNeLHO roJHiHLe Heae/LHO roaHinHe roHINH-¢
T|BI|IMH{ T | B |ITHB|T|B|IMH] T | B |[TIH T [BIIIH| T | B|IMH| 6| T |B|IIH] T | B |IIH| b T B |IIH}] b b3}
A2: OBABE3HH CTPYYHH NNPEIMETH T 1| 4125937 |148] |11]4 | 4 [407[|148]148 8 |6] 3 | 280 |210{105(60 | 8 |8 3 | 248 |248( 93 [ 90 | 1194 |643|494|150] 2481
1. | Duzmka 2 74 74 74
2. | OcHOBE eJICKTPOTEXHHKE 311 111] 37 3 111 222 |37 259
3. |OcHoBe MalKMHCTBA 2 74 74 74
4. |YBOLY eNeKTPOCHEPIEeTHRY 2 74 74 74
5. |Cofrepekn anari y €ACKTPOCHEPIETHIIN 2 74 74 74
6. |Enexrpusina Mepema 211 74137 74 |37 111
7. |Enexrponunka 211 74|37 74 |37 111
8. |EnexTpuune HHCTANAIMIE H OCBETIBEILE 2 74 2 70 74 |70 144
9. |Mepema y elnekTpoeHEPreTHITH 2 70 70 70
10. |EHeprercka elekTpOHHKA 201 70 |35 70 |35 105
1. |EnekTprune Mamnne 211 70 |35 2 1 62 |31 132 | 66 198
12, |ENeKTpOeHEPTreTCKH BOJIOBH 2 70 21 62 |31 300 132 |31 30| 193
13. |EnekTpoeHepreTcka rnocTpojera 2 70 2 1 62 |31 30] 132 |31 3o 193
14. [llpenyseTnnTso 2 62 62 62
15. |Texuunuka noKymMeHTAlH]a 2 62 62 62
16. |OcHoBe cHCcTeMa yNpaB/baiba 2 62 |31 62 |31 93
17. | llpakTiuna HacTasa 4 148 4 148 3 105] 60 3 93|30 494|190 | 584
b: U3BOPHH MPOI'PAMHU 70 2 62 132 132
2, |H360p|m nporpam opasosHor npohuna** 2 70 2 62 132 132
Vicyno A2+B 7| 1| 4 [eso[37 [as| o] 4| 4 [s07]1asfras (180) 6|3 é% 210(105| 60 (180) 8| 3 (g‘l'g) 248 93 | 90 (:;%) 643494/150 égf;’)
Viynuo A2+B 12 444 19 703 (:;) {g::] (;?) {g:?) (izﬂ}

Hanomena: ** Yuenuk Oupa mporpam ca JHCTE omuTeoOpa3soBHNX WM CTPYHHHX M300PHHX NporpaMa




b: JInera n3dopHux nporpama

P.6. Crpyunn H360pHH NPOrpaMK = ]:AQHE;B e
1. | TpsuiiTe eNeKTpHYHE eHepritje 2
2. | Kabnoscka Texnuka 2
3. | Tepmuukn u pacxnacuu ypehaju 2
4. | Ynpasmbamwe eNeKTPOMOTPHHM MOTOHOM 2
5. | HanpenHe enekTpoeHepreTcke Mpese 2
6. | OOHOR/LMBH H3BOPH EHEPrHje 2

Obage3nn odaHIH 00pA30BHO-BACTHTHOr paja

Ochaplmau;e 06[’)33038 Ha H BACNHTALA

o osPasomO-pACTTHOT PATA | | PATER | T PAER | e | v porex | v
Yac ozesbeHCKor cTapelmnse 37 37 35 31 140
Jonatha Hactapa * 1o 30 1o 30 no 30 no 30 no 120
JlonyHcka nactasa * 1o 30 1o 30 1o 30 no 30 1o 120
[Mpunpemua Hactasa * a0 30 a0 30 o 30 10 30 a0 120
JpywTBeHo-KopHcHH pan * 1o 30 1o 30 1o 30 no 30 ao 120

*AKo ce ykae notpeda 3a 0BUM 00/HMUHMa paja




DakyATATHBHH 001HUH 06pa3oRHO-BACTIHTHOT pajga**

OCTAIJIH OBJIMIH OBPA30BHO — BACITHTHOI" PAJTA EASEEN IREASERN IITEASEET IV EASEET
HacoBa 4acoBa HacoBa 4acoBa
Ekckyp3uja 10 3 naHa 20 5 nana JI0 5 HACTABHMX JlaHa JI0 5 HACTaBHUX JIaHa
Jesuk HalMoHanHe MalbHHE ca eleMEHTHMa HalMOHaNTHE KY/IType 2 yaca HelleJbHO
Tpehu cTpanu je3uk 2 yaca Helle/bHO
dakyaTaTUBHU npeaMeTh/nporpamu® 1-2 yaca HeleJbHO

CnobojiHe aKTHBHOCTH y4eHHKa (XOp, OpKecTap, CeKiiHje, TeXHHUKe, XyMaHUTapHe,

30-60 uacosa roauuIkLe
CMOPTCKO-PEKPEATHBHE M APYIe BAHHACTABHE AKTHBHOCTH)

JlpywITBeHE AaKTHBHOCTH — YHEHHYKN TIAPIAMEHT, YUeHHUKe 3apyre 15-30 yacoBa roauume

KynTypHO-yMeTHHUKE aKTHBHOCTH LIKONE 2 panHa naHa

*ITopen obaBe3HHX nNpeaMeTa W H30OPHHX MporpaMa WKONAa MOKe Jla OpraHHu3yje, y CKaly ca onpele/betbHMa yueHHKa, (paKyNTaTHBHY HacTaBy H3 MpeaMeTa/nporpama Koju cy yTBphenu
NJIAHOBHMA HACTABE M Y4CHba APYrHX 00pa3oBHUX Mpoduia HCTOT MK IPYTor NoApyUja paaa, Kao M MIaHOBHMA HACTABE M YUCH:A 3@ THMHA3M]e, a Koju cy yTBphenn wWKonckum nporpamMom,
**MDaky1TaTHBHH 00IHLN BaCUTHO-00pa30BHOT pajia 00aBE3HH CY 3a YUEHHKE KOjH C€ 3a HHX OnNpejere.

OCTBapﬁBa € IJTaHa H NporpamMa HactaBge H yUueHa

1. Pacnope pajiHuX Hele/ba Y TOKY HACTABHE FOJAHHE

I PABPEN 11 PABPE]] 1 PA3PE]] IV PA3PE]]
Pazpenno-uacoBHa HacTaRa 37 37 35 31
MenTopckH pan (HacTasa y 00Ky, rpakca) 2 3
ObasesHe ¥ pakyNTaTHBHE BAHHACTABHE AKTHBHOCTH 2 2 2 2

Marypckn HcnuT

L]

YKYNHO pajiHuX Hele/ba 39 39 39 39
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Moxnena onesbema y rpyne’

i . FORGIIA GUWY AcoRS 6poj yuennka no
8 mpEAMEr/ MOy npakTHuHA rpyni a0
BewKbe : HacTaBa y 6J10Ky P
HacTaBa

I OcHoBe eJIeKTPOTEXHHNKE 37 15
[pakTuuHa HacTasa 148 15
Codreepckn anat y elleKTpoeHepreTHIIH 74 15

I Enektpuuna mepemwa 37 15
Enextponnka 37 15
EnekTpHuHe HHCTaNALHKje W OCBETIbEHE 37 15
[NpakTitHa nactasa 148 15
Mepersa y elleKTpoeHepreTHIn 70 10
EHepreTcka enekTpoHHKka 35 10

i Enextpuune uHcTanausje u 0CBET/LEHE 70 10
Enektpuune mainne 35 10
[MpakTuna nacrasa 105 60 10
[lpenyseTnnmTeo 62 15
Enektpuune malnne 31 10
Enextpoenepretckn BoaoBH 3l 30 10

IV | EnekTpoeHepreTcka nocTpojerha 31 30 10
TexHnuka 1oKymMeHTalMja 62 10
OcHoBe cHcTEMA YNPaRbatba 31 10
[NpakTiuna nacrasa 93 30 10

"' Vuennum ce nene y rpyne Ha 4acoBHMa KOji Cy MJIAHOM HacTaBe M yuera npensuljenn 3a pex0e, NPaKTHYHY HACTABY WJIH HACTABY y OJIOKY




A2: OBABE3HHW CTPYYHHU NNPEAMETH

DHU3UKA

1. OCTBAPUBAILE OBPA30OBHO-BACITHTHOT PAJJA — OBJIHLHU U TPAJAILE

HACTABA
PA3PE]] YKYITHO
Teopujcka nactasa Bexbe IlpakTnuHa HacTapa Hacrasa y Gmoky

l 74 74

2. UUWJbEBH YUEIbA

~  Passujarbe (pyHKUHOHANIHE MHCMEHOCTH - MPUPOAHO-HAYYHE H TEXHHUKE;
CTHiambe 3Haha 0 OCHOBHUM (JU3HUKMM 110jaBaMa 3Ha4ajHUM 3a CTPYKY M Pa3yMeBarbe OCHOBHUX (PH3HUKNX 3aKOHA;
~  PasBujarbe JOTHYKOT M ANCTPAKTHOT MHLIJBEHA H KPHTHYKOT CTABa y MHILBEHbY:
~  Pa3Bujarbe CBECTH O 3HAUajy eKCIIEPUMEHTA IIPH YIIO3HABAkY, pasyMeBatby M rpoBepaBatby (PU3MYKUX 3aKOHHTOCTH;
—  Crnuame cnocobHOCTH 3a youaBamse, (popmysincame U pelnasame jeAHOCTaBHHjHX npodnema;
- Cxpartame 3Hauaja pU3NKe 3a TEXHHKY H IPHPOJIHE HAYKe;
~  PasBujamse cnocoOHOCTH H BELITHHA 3a MPHMEHY 3Haba U3 (PUINKE Y CTPYLM;
—  Crauame 3Haba 0 NPHPOAHHM PECYPCHMA, HUX0BO] OFPAHHYEHOCTH H OAPAKHUBOM KopuLufiemy:
Paseujare npaBuIHOT O/1HOCA YUEHHKA NpeMa 3aluTUTH, 0OHOBH W yHanpelewy JKHBOTHE CpeliHe;
- CTHIAaKkEe OCHOBHHUX CA3HAKA O npougcumMa u Npor3BOAHMA PA3IHYHTHX TEX H(‘)J'ICIFH_iﬂ.:



3. HWJBEBH, HCXO/JH, OBABE3HH U MPENMOPYYEHU CAJIPAKAJU U YITYTCTBO 3A JTUJAAKTHYKO-METOAWYKO OCTBAPHUBAILE IMTPOI'PAMA

IpBu paspen

YIIYTCTBO 3A
TEVES A8 Ilo 3aepiieTky TCM:] fq):}gtﬂe OMTH ¥ CTakby [a: Osgf,[::lflrll(l:}gdrl!lpg Eg;mf . AUJ STHIO-METOAILD
) OCTBAPHUBAIGA IMPOI'PAMA
Cxparame 3Hauaja * pasyme 3Hauaj pusnke kao yHIaAMEHTANHE Pusnka — pyHnaMeHTanHa Ha moueTky Teme V4eHHKE YNO3HATH ca
:‘ []JHT]HKe Kao IIﬂyKe H IIEIyKE H IBEHY BCSy ca I'lpllpﬂj],}ll-iM H leHpﬂﬂHﬂ Hﬂyl(a. LUH/bEBHMA H HCXOIUMA HACTAaBE, ONHOCHO y'-lel'bﬂ.
:r-; heHe MOBe3aHOoCTH ca TEXHHYKHM HayKama; Du3MUKe BeJMYHHE H IbHXOBE IUIAaHOM paja 1 HauMHHMA OLeHHBakba.
<= JPYTHM HayKama ® HaBele OCHOBHE (pU3HUKE BEJIMMHHE 1 jeannuue.
:’ TEXHHKOM H:HXOBE Mepneje;u"mue H gﬁjacun KaKo ce CKaJIapHe H BEKTOPCKE BEIIHYHHE, Oﬁ.l'lllgll HACTABE
2 Tlpoumpusaise no6ujajy jenuunue wiBeaeHuX GUIMIKNX Ipeamer ce peanusyje kpo3 cnenehe obmmke
P 3HAKa OPUIMIKHIM BEJIHYIHA; HacTage:
BEUUHMHAMA pa:,mu(yic CKanapHe U BEKTOPCKE BETHUYHMHE, L TEOpH_iCKa HacTaBa ca 1eMOHCTPalUHOHHM
PasymeBatbe e nedunuIIe NOjMOBE pedepeHTHH CHCTEM, PedepeHTHi cHCTEM. orneanma (74uacosa).
OCHOBHHX nyTawba, npeljeHn nyT, MaTepujanHa Tauka; [Monena kperata.
KHHEMATHYKHX ® pasymMe H KOPHCTH TOjMOBE Op3nHe H Cpentba u TpeHyTHaOp3uHa. Mec_mpmujw
BEIMYMHA 1 3aKOHA yOp3ama PaBHOMEPHO NPaBOIHHH|CKO Hacraga ce peanusyje y yUHOHUUH WIH Y
2 ® pasiMKyje paBHOMEPHO H PaBHOMEPHO KpeTatbe. kaGuHery 3a (usnKy.
E yOp3aHO NpaBoOJHHUCKO KPETame, 1 Yopsame. BaBHUMePHO NPOMEJEHBO )
z NpHMekbyje 3aKkoHe KpeTarha y MPaBOJIMHH]CKO KPETatbe. Ipenopyke 3a peaausaunjy Hacrase
- JeAHOCTABHIIM TPHMEpHMA; « Kopueruti cea JI0CTYTNHA HACTABHA CPE/ICTBA.
= « KopHCTHTH MynTHMeIH]janHe Mpe3eHTauuje.

Hemonemparjuonu o21e0:
]'lpoaepa KHHEMATHYKHX 3aK0Ha
NpaBOJIMHH|CKOT KpeTarka nomohy
KOJIHUA, THHAMOMETPA U TErosa.

«  Vnyhueatu yueHHKe 1a KOPHCTE UHTEPHET U
CTPYYHY JHTEpaTYpYy.

+ [loacTHuaTi yueHHKe 1a paae pauyHcke
3ajarke.

« [lpumemuBarty paa y napoeuma u paay




JuHamMuKa

Pasymesarse
OCHOBHHX
JIHHAMMYKHX
BEJTHYHHA U
HbyTHOBHX 3aK0Ha
CTHuame OCHOBHUX
3Hatba O rpaBHTALM]H

pasyMme 1ojMoBe Mace, cHie H UMITyJica;
thopmynuie v npumersyje tbyTHose 3akoHe;
pasnuKyje Macy ol TexHHe Tena;

pazyMme NnojMoBe paja, eHeprije U cHare u
wUX0BY Mel)ycoOHy Besy:

CXBaTH 3aKOH OJIp/Katba MeXaHHuKe eHeprije
w 3nahe na ra npuMenn nNpu pelnasarby
jeaHoctaBHuX rpodiema;

NpUMerYje 3aK0He AHHAMHKE Y TeXHULIH;
HaBelle 0coOHHe rpaBHTaLLMOHE CHle;

OcHoBHE THHAMMUKE BETHUHHE:
Maca, CHia H UMnyJc.

[1peu tbyTHOB 3aKOH — 3aKOH
HHepuuje.

Jpyru IbyTHOB 3aKOH — OCHOBHH
3aKOH IHHAMUKE.

Tpehu HbyTHOB 3aKOH — 3aKOH
aKliuje u peaxumje.
['pasuraunona cuna.

Tesxuna Tena.
Hemoncmpayuonu oznedu:
Mepete cune nomohy
JIMHAMOMETPA.

[Tposepa apyror HbyTHoBOr 3aKOHa
nomohy Konuua, 1MHaMOMeTpa 1
Terosa.

Kpy#Ho u poraunono
Kperatbhe

CTHuame 3Haba 0
(MINUKUM BeNHUHHA
W 3aKOHHMa
KUHEMATHKE U
JIMHAMHUKE KPYHHOT
POTALMOHOT KpeTatha

neduHMLIE UEHTPHIIETAIHO yOplaihe;

pasyme NnojMoBe nepHoj 1 (PpekBeHumna,
yraoHa Op3uHa U YraoHo yop3atbe;

CXBaTH LEHTPHIMETANHY H LeHTPUpyranny
CHIY, MOMEHT CHJIE, MOMEHT HHEpLHje 1
MOMEHT HMMYJICa H HaBele HeKe jeNHOCTaBHe
NpHMEPE HUXOBE NPUMEHE:

LlenTpuneranto yopsame.

Yraouna Op3uHa 1 yraono yopaaibe.
Llenrpuneranya v ueHTpuyraixa
cia.

MomeHT CHJIE, MOMEHT HMOYJICa 1
MOMEHT MHEpLHje.
Hemonempayuonu ozned:
JlemoHCTpaLMja poTALHOHOr
kperara nomohy Obepbekopor
TOUKA.

Tepmoaunamuka

Vno3Hasathe
pasymeBatbe
OCHOBHMX MOjMOBA H
npoueca y
TEPMOIMHAMHIIK

pasyMe MojMOBE YHYTPalliha CHEPruja u
KOJIMYHHA TOMNOTE;

Ae(uHMIIE TePMOIHHAMHUIKE NPUHLIHIE;
pasyme rojam KoedHiHjeHTa KOpHCHOT
Aejcrsa;

YHyTpalliba eHeprija u Tonnora.
I 11 npuHIKHN TEpMOAMHAMHKE.
Koduuujenr kopucHor aejcrsa.
Hemoncmpaiuonu o2neo:
JlemoncTpauuja paziuunTHX
MexaHu3ama npeHoca ToroTe.

MaksHM rpynama.

«  MoTusucarmu YYEHHKE J1a camMOCcTallHO
peluasajy npodieme kopuctelin HeTpamHBaUKH
NpPHETYN Hay4HOM 00pasoBamby.

« Konrtunynpaso ynyhnsaru yueHuke Ha
npumMeny ¢usnke y Oynyhem nosusy u
CBAKOJHEBHOM KHBOTY KPO3 NpUMepe 3
npakce.

Ipahemwe u BpegHOBaAILE

BpeaHorame 0CTBAPEHOCTH HCXO/1A BPLIMTH KPO3:
« npaliere OCTBAPEHOCTH HCX01a

* TecTOBE 3Haha

OxkBupHH Opoj yacoBa No Temama

«  Vpoay pusuky (4 vaca)

o Kunemaruka (14 uacosa)

« JluHamuka (16 vacoea)

« Kpyxno u poraunono kpetame (15 yacora)
« Tepmoaunamuka (10 yacosa)

« EnexktpuuHo n marseTHo noske (15 uacoea)




EnexTpH4HO H MarHeTHO Nojbe

e [lpowmnpusame 3Hamwa
0 eJeKTPHYHOM N0JbY
H HeroBUM
KapakTepucTHkama

e CTHuame 3Haba 0
pH3nt KM
BENTHYHHAMA KOje
JNe(UHHIIY MArHETHO
noJse u
KapakTepucTHKama
MarHeTHOr nojba
CTAIHHX MarueTa u
MArHeTHOT MnoJba
eNIeKTPHUHE CTpYje

CXBATH M0jaM HaeNeKTpHcara u 3Hahe
Ha4YHHe HaeNeKTpHcaBaa Teja W CMHCao
3AKOHA O OIpiKalby HaeleKTpHcarba;

pasyme Ky/noHOB 3aKoH:

pasnuKyje jauuHy eNeKTPHUHOT NoJba H
CINEKTPHYHH I'ICITt)HllHjHJ']_. OOHOCHO
eJIEKTPUYHH HATOH M 3Ha Be3y n3mel)y jauune
No7ba M NOTEHUH|ANA, OAHOCHO HAMOHA;
pazyMe NMojMOBE eNEKTPHUHE THHIjE CHIE 1
eNeKTpHYHN ayKc:

3HA YeMY je jeIHaK pajl eleKTPHYHE CHile 1
Be3y uimehy paga u enexTpHUHOT HanoHa:
ofjacHu 0cOGHHE MATHETHOT M0Jba CTATHHX
MarHeTa U MarHeTHOT 10Jba eNeKTPHYHe
cTpyje:

pasyme rojam MarHeTHor Quykca v nojasy
e/IeKTpOMarHeTHe HHAYKLHje;

HaenekTpucasare Tena. 3akoH o
OpiKathy HACNEKTPHUCAbA.
KynoHnos 3akoH.
Jauuna E..'IGKTpI‘]'{H()r MoJbd,
ENeKTPUYHHU NMOTeHLHja.
XOMOreHO ¥ HEXOMOTEHO
ENEKTPHUHO M10Jbe U HHXOBO
npHKa3uBame noMony
CNEKTPUUHUX JIMHU]A Cuie.
Enexrpuunn dguyke.
Pan y enextpuunom nosy, Besa
u3melyy pana u enekTpuuHor
Hanowa.
MaruerHo nosse. Marunerna
MHIYKUHja B MarHeTHu daykc.
EnexTpoMarHeTHa MHAYKL#ja.
Mdapazejes 3aKOH eleKTpOMarHeTHe
HHAYKUH]E
ﬂ({.‘ll’GH(.'mpﬂf{MUHh‘ ozneou:
JemoncTpauuja noctynaka 3a
HAENIEKTPHCABALE Tela.
Epcrenos ornen.
JleMoHCTpaLHja enekTpoMarHeTHe
HHIYKLHjE.

K/bYYHH NMOJMOBHU CAAPKAJA: Kunemaruka, [lunamuka, Tepmoannamuka, Enextpuuno nosse, Marnetno nose

4. KOPEJAULUMHJA CA JPYT'UM NPEJJMETHMA
—  Maremarnka
—  OcHoBe eneKkTpoTeXHHKe
— [Ilpakruina Hacrapa



OCHOBE EJEKTPOTEXHHKE

1. OCTBAPUBAIGE OBPA30BHO-BACITHTHOTI PAJIA — OBJIHLH U TPAJAILE

HACTABA

PA3PE]]
Teopujcka HacTasa

Bexoe

IlpakTHuHa HacTaBa

Hacraga y 6noky

VYKYITHO

I 111

148

I 111

2. HUWJBEBH YUYEILA

- Cruuarme OCHOBHHX 3Haba U3 obiacTu CIIEKTPOCTATHKE!

- CTHuate OCHOBHMX 3Hata 13 001acTH jeIHOCMEPHHX CTpYja;

- CrTHuame OCHOBHHX 3HAHA W3 o0nactu CAEKTPOMArHETHIM A,

- OcnocobrsaBatbe yHeHHKa 3a Mepetba H3 00/1acTH eNIeKTPOTeXHHKe:
- Ocnocod/baBare yMeHHKA 33 NPAKTHUHY MPOBEPY M0jaBa W 3aKOHA U3 00IACTH EIEKTPOTEXHHKE;
- Cruuatbe 0OCHOBHUX 3Hatba O aHAIN3H, 00paly, NpeicTaB/batby W MHTEpNpeTaLjH Pe3ysiTaTa Mepetba;

- Cruuame OCHOBHHUX 3HAbA H3 00/1aCTH HAM3MEHHUHUX CTPYja, e/leMeHaTa y Koy Han3MEHHUYHE CTpYje H Be3e enemeHara;

- CrHuame 0CHOBHUX 3Haba 13 00J1acTH CIIOKEHHUX Kona;

- Cruuame 0CHOBHWX 3Hatbha H3 obnacTh CTIPErHYTHX M OCLIHITATOPHUX KOJa;

- Cruuarse OCHOBHHX 3Haa U3 00nacTu Tpod)amnx CcHCcTEMA.




3. UWJbEBH, HCXOAH, OBABE3HH U TPENOPYYEHH CAAPKAJH U YNIYTCTBO 3A JUAAKTHYKO-METOAHYKO OCTBAPUBAIE MPOTPAMA

IMpsu paspen

YOYTCTBO 3A
TEMA LIM/BEBH e e Ol;cﬁEP"‘;fJﬁ e JMIAKTHYKO-METOIMYKO
OCTBAPHBAIE MTPOTPAMA
CrHuarme 0OCHOBHUX « HaBelle, MpepauyHa H YNoTpedn MepHe TEOPHJA: Ha noueTky y4eHHKe YMO3HaTH ca LJbeBUMa
3Haa O Nojasama y jenuuuue; « Tlojam mephux jeaunnua. MehyHapoanu HCXOHMA HACTABE / YueHsa, M1AHOM pajta
EJIEKTPOTEXHU LS « Je(uHHILIE OCHOBHA U EJIEKTPUYHA CHCTEM MEPHHX jellHHMIA; HAaYHHUMa OlieHNBaHA.
CBOjCTBA MaTepHje, Kao W rojam « Crpykrypa Matepuje (MpoOBOIAHULIH,

CTHUAbE OCHOBHUX CNEKTPHLIHTETA; MOJYNPOBOAHHLM H H30MATOPH), Peanmzaunja macrase
3HabA 0 MOjMY = 00jacHW NOjMOBE: KOMTHYHHY « HaenexTpucaso Teno (nojam n KolnHuHHa
HaenekTpHcama n ENIEKTPULIHTETA, HACNEKTPHCAHO TEJO; HAeNeKkTpHCaba); Teopujcka Hactasa (111 uacosa)
CNEKTPHYHHM « oOjacun Ky/0HOB 3aKO0H M H3pauyHa cuay s KynoHOB 3aKoH; nadoparopujcke Bexde (37 uacora)
CBOjCTBHMA MaTepije, uameljy aBa HaenexTpHcaHa Tena; « Enekrpuyno nosbe (rpaduuko
0 ENEKTPHYHOM TOJbY, | ¢ 00jacHH M rpadUuKH NpHUKakKe BEKTOP npelcTaBbatbe eNeKTPHUIHOT Moka, jaunHa | Bpoj yacosa no Temama
OCHOBHHM NoJba ¥ HEKOj TAUKH M0Jba; No/ba YCAMIBEHOT TAYKACTOr (Teopuja + BexOe)
KapakTepucTHKaMa U | « o0OjacHH Mojam NOTEHLMjaNa W HaMoHa, HAENIEKTPHCAIbA, XOMOTEHO eNeKTPHYHO
nojasama y H3pauyHa NoTeHLHjal Y ENeKTPHUHOM M0JbE, BEKTOP ENEKTPHUYHOT 110/ba); * Enextpocrartnka

g EJIEKTPHYHOM M0JbY: nosby H HanoH nimely aBe Tauke; o Cuie y e1eKTPHIHOM M0JbY; (25 + 10 yacosa)

B « objacun nonapusauujy u npodoj o ENexkTpuuHM MOTEHUMjAN W eNeKTPHYHH + Jennocmepne cTpyje

E CTHIae OCHOBHUX AMENeKTPHKA: HAlOH; (56 + 20 uyacosa)

2 3Haba O HAaMoHY « o0jacHW nojaM KanalHTHBHOCTH; e Pancunay enexTpUIHOM NMObBY; + EnektpomarHerniam

E NoTeHLHjany; * M3patyHa KanauWTHBHOCT I104acTor « Tlonapu3aumja AHeneKTpHKa; (30 + 7 uacosa)

2 KOHIEH3aTOpa; o KanauuTHBHOCT YCaMJbEHOT MPOBOJIHUKA,

&

H3pauyHa eKBHBANEHTHY KarnaunTHBHOCT
penHe, napaneiHe H MELIOBHTE BE3e
KOHJIEH3aTOpa;

H3pavyHa nojeanHavHe HanoHe u
ontepeherba KO pe/iHe U MELLOBHTE Bese
KOHJlEH3aTopa.

Mecto peanusauuje Hacrape
Yunonuua u naboparopuja

IMosena one/berba Ha rpyne
Onemerbe ce 111 Ha rpyne NpHINKOM

peanusauuje BexOu, v rpynu je 1o 15 yuennka

Ouemnpaie

Bpennoeatbe 0CTBAPEHOCTH HCXOA BPLIHTH
Kpo3:

« npaherwe OCTBAPEHOCTH HCXO/1a;

* TECTOBE 3HaMA, [MCMEHE 3a1aTKe:;

« YCMEHO M3Narame;

® TECTOBC NPAKTHYHHX BCIUTHHA.
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« CTHUAbe OCHOBHHX KanauutuBHocT KoHeH3aTopa (nojam Ipenopyke 3a peajn3aunjy Hacrase
3HAHA O KOHAEH3ATOPA, KaNauUTHBHOCT M104acTor
KanauuTHBHOCTH KOHZeH3aTopa, ontepehnpatbe Tokom peanuzallije cBake TeMe yBeK ce
KOHIEH3aTopa, KOHIEH3aTOpa, Npoboj AMENEKTPHKA, BPCTE | MPHUAP/KABATH MCTOT MPHHINNA: TEOPETCKH
onrepehuBamy 1 KOHIeH3aTOpa): 00jacHUTH NOjaBy HIIM 3AKOHUTOCT, NOTBPAHTH je
pacrepehuBary BesuBare KoHaeH3aTOpa (peaHo, padyHckn (Tamo rae je To moryhe) a onna
KOH/IEH3aTOpa; napaneiHo U MEILOBUTO BE3UBAE M3BPLIMTH AEMOHCTPALN]Y HIIH MEPEH:A Y
KOHIIEH3aTOpa). naboparopuj.
¢ Ocnocobmasame Tokom Tpajama Tema peann3oBaTH HajMake TP
yueHHKa 3a TecTa 3Hakba M /1Ba MHCMEHA 3a7aTka, jelaH y
H3pauyHaBarme TMPBOM W jeNiaH Y ApYTOM NMOJYTOIHINTY.
€KBHUBATEHTHHX
g KanauMTHBHOCTH, IMpeaMeTHH HACTABHUK MOXKE M3MeHHTH 10 10%,
g HarnoHa u onrepehera a y3 carnacHoct Ctpyusor seha 1o 20%
E Y pasnHuHTHM Be3a npenopy4eHor caapixaja.
g- Md KOHAeH3aTopa:
Z
E Ipenopvyke 3a peaansaunjy reme

EnexTpocraTuka

Ha nouerky Hactase aT KpaTak yBoa y
WicTopHjaT pa3soja enextporexuuke. CTpyKTypy
maTepuje o0pasiTH Kao0 HACTABAK HA MPETXO1HO
3HaE W3 (PHU3HKE H XEMHjeE.

PefHo, napaiesHo U MEIOBHTO Be3HBabe
KOHJeH3aTopa 0GjaCHHTH Ha HEKOJIHKO MpHMepa
4 0/IMAx HAKOH TOra ypaaurh sexbe y
naboparopuju.

[Tpunukom obpane oBe Teme YpajnTH BEITHKH
Opoj 3anaraka
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OcnocobbaBame H3pauyHasa peJlaTHBHY W ancoNyTHY BEXKBE: IIpenopyke 3a peajinzaunjy sexon:
YUEHHKA 38 IPEIIKY MEpeHsa: 1. ¥nosHasame ca sabopaTopujckom
MPaKkTHYHY nposepy obpaljyje n Tymauu pesysirate Meperba; ONpPeMOM H HHCTPYMEHTHMA; « JenHa BexOa ce panu /1Ba criojeHa LWKoJcKa
nojasa v 3aKoHa K3 IECMOHCTPHPA MOHALIAMKE HACTCKTPHCAHHX yaca M 3a To Bpeme Tpeba 1a ce ypaae cea
obnactu Tena; 2. Knacnukauuja MepHUX rpetiaka, TaqaHocT Mepera 1 obpaje pesyaraTi.
eJIeKTPOCTaTHKE: JNEMOHCTPHPA TYHLEHhE H NPaKibehe Mepetba W 00pazna pesyiTara Mepetba; « Y naboparopuju Tpebda na Oyne 10BOJbHO
OcnocodbaBatse KOHJgH3aTOopa; PasHHUX MECTa 4 3a jeAHUM PaJHUM CTOIOM
Y4eHHKa 3a H3pauyHa W H3IMEpPH EKBHBAICHTHY 3. HaenextpucaHo Teno; Oy/y /1Ba 10 TPH yHEHHKa.
kopuihetse KanaunuTHBHOCT BE3a KOHIEH3aTOpa. « H3pohemwe pexOH ycarnacuTH ca TEOPHjCKOM
OCHOBHHX MEpPHHX NPUMEHH Mepe 3alUTHTE Ha paiy. 4. Mepetbe KanauHTHBHOCTH, My Hhehe 1 HAacTaBOM Tako fa ojarosapajyhe sex0e caene
HHCTpyMeHaTa. Npakiberbe KOHIeH3aTopa; oMax HakoH o0pae TeopHjcKOT rpaavBa.
« VYkonuko je moryhe, naboparopujcka Mepersa
5. Besupame kouaeHsatopa. NOTBPANTH PAYYHCKUM MYyTEM, WIKH YPajuTH
s ojrosapajyhy cuMyJsiaumjy Ha pauyHapy.
B « Y cayuajy HemocTaTka notpebHe onpeme 3a
E HEKe Bemﬁ_e. ypaauTh oarosapajyhy
2 CHMYJIALH]Y.
E‘ + Mspewraje yueHHKa 0 peann3oBaHuM
5 BekOama nperjesatv NPUINKOM npoBepe

NPaKTHYHHX BEIITHHA.

« HakoH cBakor UMKIyca Bes#OH, Kpo3
HHIAMBHILYIHH Pazl y4eHHKa, OLEHHTH HHBO
CaBNaAaHOCTH CTEUEHHX MPAKTHUHHX
BEIITHHA.

« HHcHcTHpaTH Ha NO3HABAY M NPHMEHH Mepa
3alThTe Y nadoparopujn

IMpenopyke 3a peanuzaunjy Bexdn y Temu

EnexTpoctatnka
Ipe noverka pana y nadoparopujn yrnosHaTh

YUCHHKE €@ ONMPEMOM H HHCTPYMEHTHMA M
Je(mHucaTH MepHe rpeiike. JleTabHo 00paauTH
Temy ,,O0pasa pesynrtata Mepersa”
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CTHUAbe OCHOBHUX AedpuHue jeaHocmepHy cTpyjy u nojmose | TEOPHJA: IMpenopyke 3a peaju3aunjy HacTaBe 3a TeMy
3HaMa 0 eleMeHTHMa K&0 10TO Cy NO3WTHBHA W HeraTHBHA cTpyja, | « [lojam jenHocmepHe enexTpuuHe cTpyje JeanocmepHe crpyje
EJIEKTPHYHOT KoMa n (DM3NUKH 1 TEXHUYKH CMep CTpyje; (1ejcTBa esleKTPUYHE CTPYje, jauuHa n
HHUXOBO] YJI03H; H3pavyHa jauMHy CTpyje: I'YCTHHA EJICKTPHUHE CTpYje): Ha mouertky oBe Teme o0jacHHTH (PH3HUKY
o0jacHi W H3pauyHa ryCTHHY CTpyje: o Tlojam eNeKTPHUHOT KONA U HEeroBH CYIITHHY CTPYje, PU3HUKH H TEXHHUKH CMep,
OcnocobbaBate AeduHULLIE eNEKTPHUHO KOJIO U YCIIOB J1a Y eneMeHTH (eIeKTPHUHH reHepaTop, MO3UTHBHY H HEFATHBHY CTPYjy.
yUeHHKa 3a KONy Teue cTpyja; CJCKTPOMOTOPHA CHJIA FreHepaTopa, JlaTh npakTHYHE BPEAHOCTH 3@ IYCTHHY CTpYje
H3pauyHaBame ojacHi eJleMeHTe eNeKTPHYHOT KoJa; TNPHjEMHHK, NPEKHIaY, NPOBOIHMLIN); Kkoje ce cycpelly Ko eNnekTpHUHHX MHCTanaumja,
KapakTepUCTHUHHX oljacHi eNeKTPOMOTOPHY CHITY e OTnopHULK (ENEKTPHUHA OTIOPHOCT, Tpancopmaropa 1 ci.
BEJIHYHMHA Y reHeparopa; OTNOPHOCT MPOBO/HUKA, 3aBHCHOCT ITpunukom odpajie oBe TeMe YpajauTH BelUKH
eNeKTPHYHHM o0jacHH W H3pauyHa eNeKTpUIHY OTHOPHOCTH 01 TeMenepaTtype, Opoj 3anaraka. Ko peinapamsa ciokeHHX Koaa
KOJIUMA; OTMOPHOCT; eNeKTPHYHA MPOBOAHOCT); yBe:KOaTH NHcatbe NOTPedHHUX jelHauHHA 3a
HaBe/Ie BPCTE OTIIOPHHKA; o OmoB 3aKkoH (pedpepeHTHH CcMep CTpyje H (hopmupame cucTema jelHaunHa, a peaBaT
CTHuame 3Hama o o0jacHH eNeKTPHUHY MPOBOAHOCT; HaroHa); CaMo CHCTEMe jeIHauMHa ¢a TPH Hero3Hate
@ OCHOBHHMM 3aKOHHMa nedunnie, odjacHn 1 npuMeryje Omon « Mepeme cTpyje u HanoHa; BEIMYHHE,
E eNIeKTPUIHOT KoJla 3AKOH; « [lpeu Kupxoos 3axoH; OGjacHuTH NpeTBapame HANOHCKOr reHepaTopa y
5 (Omos, 1 u 1l OfHILIe Mepere CTPYje, HAMNoHa, 0THopa, « [lynoB 3aKoH; CTPYjHH 1 0DPHYTO na 3aTHM NOKa3aTH KaKo ce
@ Kupxodos, [lynon CHare W pana: o EnekTpuunu paa u enekTpHuHaA cHara: peLlaBajy CAoKeHa Kojla Ha Taj HauuH,
= JAKOH); nedmuuine, odjacHn u npumenn Mpeu Mepetse enekTpuuHe cHare;
= Kupxodos 3akon; « Pemaearme NpocTor KOia ca pearHum
£ Ocnocolkapatme AeduHuIne 1 npumeHn LIynoB 3aKkoH; reHepaTopoMm;
E VYeHHKa 3a pellaBaibe H3pavyHa cHary u paa nomohy Ilynosor « Cwara resepartopa, cHara npHjeMHuKa,

NPOCTHX H CIAOKCHHX
EJIEKTPHYHHX KOJa;

3aKOHA;
pelaga npocTa Kojia ca peasHum
reHepaTopoM:;

H3paUyHa CHAry reHepaTopa M cHary
1pHjeMHHKA;

objacHu pexume pana reHeparopa;
pellaBa pa3iMuKuTE BE3EC PeAHUX
reHepaTopa;

AeUHULIE CTPYjHI FeHepaTop;

oljacHu npeTBapatke CTpyjHOr reHeparopa
Y HarnoHCKH 1 00pHYTO;

H3pauyHa EKBUBANEHTHY OTNOPHOCT
PasnHUHTHX BE3a OTMOPHHUKA;

peluasa npocta KoJia nomMoly yonmreHor
OmoBor 3aKkoHa;

Koe(HLUHjEeHT KOPHCHOT AgjcTBa
reHeparopa:

o PexkuMu pajga reHeparopa (pexnM npasHor
X0J/1a, KpaTKOT CTI0ja ¥ PeHM MakcHMallHe
KOPHCHE CHal’E);

« HanoHcku reHepatop (penHa u napaneaHa
BC3a reucpampa. CKBHBANCHTHH
reHeparop);

o CTpyjHu renepatop (MaeanaH v peanaH
CTPYjHH reHepatop);

« [lperBapame cTpyjHOr reHeparopa y
HAMoHCKH 1 00pHYTO:

+ Besusame 0TNOPHHUKA (PeiHO, NAPANEIHO H
MELLOBHTO BE3UBALE OTIIOPHHKA);
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neunuie, odjacHn n npumenn pyru « Yonwrtenn OMOB 3aKOH (peluaBatse Kona
Kupxotos 3axkon; nomohy yonureHor OMOBOr 3aKoHa);
ofpelH HanoH uimel)y ase Tauke y kony | « JIpyru Knpxodos 3akon (nojam cnoxenor
NOTCHLUHjANE Y KOY: CNeKTPHYHOT Kosa, neduuuumja pyror
HarHLLe CHCTEM je/IHAYHHA 3a pellaBatbe Kupxodosor 3akona, oapeljusathe Hanona
CJIOMKEHOT KoJa; usmel)y 1Be Tauke y Koy, oapeljiarme
pellaBa COKEHO KOO €A [1BE KOHTYpe noTeHUMjana y Kouy);
AnpekTHOM npumenom Ipsor u pyror « Pewapatbe Cl0KEHHX KO (IMPEKTHOM
Kupxodosor 3akona; npumenom [Mpeor n [pyror Kupxodosor
peliapa cloieHa Kola npeTBaparbem 3aKOHa, Kao H TNpeTBapameM HANOHCKOr
CTPYjHOT reHepaTopa y HanoHCKH W reHeparopa y cTpyjHH H 00pHYTO).
00pHYTO.
2
z
& ¢ Ocnocolmbaearme ynorpeb/baBa MepHe aHaIOTHE W BEWBE: [Mpenopyke 3a peajusaunjy Be:xon y TeMu
@ yueHHKa 3a AHCHTANHE MHCTPYMEHTE (aMmepmMeTap, 1. Yrio3aHaBaibe ca MEPHOM ONPEMOM U Jeanocmepue cTpyje
& NpakTHYHO BOJITMETAP, OMMETap); uHcTpyMeHTHMa. Kopuuihere aHanorsor u
g NpOBepaBarbe Nnojasa NOKAKE /IE]CTBA eNEKTPHYHE CTpYje: JIMTHTATHOM MEPHOT HHCTPYMEHTA; [lpe nouerka mepesa, YNo3HATH YUEHHKE Ca
g H 3aKOHa U3 H3MEpH HAMoH, CTPYjy H eNeKTPHUHH HHCTpPYMEHTHMA H npubopom koju he GuTH
E‘a jeaHOCMEpHHX CTpYja; OTIOP ¥ KOIY: 2, Mepetbe HANoHa, CTPYje U eNeKTPHIHOT kopuihen (amMnepMeTpoM, BONTMETPOM,

« OcnocobdmaBame
YUeHHKA 3a Mepetbe
CNeKTPHYHNX
BEMHUHHA.

H3MEPH CHAry ¥ Kony:
npoeepx OMOB 3aKOH;

niposepu Tpeu 1 Tpyru Knpxogos 3akoH;
H3MEpPH eJIEKTPOMOTOPHY CHITY, HaloH Ha
ornTepeheHoM reHepaTopy H YHYTpallliby
OTNOPHOCT reHepaTopa;

H3patyHa M H3IMEPH EKBHBAICHTHY
OTMOPHOCT PasiHYHTHX Be3a OTIOPHHKA;
pewasa npocTo KOJIO Ca BULIE reHepaTopaun
NPOBEPH peLiet-a Meperbem:;

pelaBa CloKeHO KO0 H NPOBEPH pellieHha
MEepeHeM;

NPUMEHH MEpPE 3aIUTHTE Ha paiy.

oTnopa:

3. Mepeme cHare:

4. OMOB 3aKOH;

5. Ilpeu u Jpyrn Kupxogos 3akon;
6. Bese OTNOPHHKAS

7. HanoHcKH M CTPYjHH PasienHuk;

8. 3aBMCHOCT OTMOPHOCTH O TEMMEpPaType.

OMMETPOM, MOTEHUHOMETPOM, PEOCTATOM,

HSBOPHMA Hamajaiba...) H 00JacHUTH UM Kako ce

o'm‘rauajy dHAJIONHH @ KaKo AMIHTanHH
HHCTPYMEHTH.
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e CTHUAE OCHOBHMX objacHn nojam marxeta, marsetHor noska; | TEOPHJA: Ipenopyke 3a peaqu3aunjy Hacrase
3HAHA 0 MArHETHHM rpaduKn NPeICTaB MarHeTHO NOJbe; « [lojam marnerHor nosba (nojam u Bpere Enexrpomarnernsam
CBOjCTBHMA MaTepHje, o0jacHi MarHeTHa cBOjcTBa MaTtepuje; MarHeTa);
MarHeTHOM MoJbY, HaBe/e MOASTY MArHETHHX « ['pamuxo npeacTap/baibe MarHeTHOD [Tojam mMarHeTHOT nosba 0OpaauTH ocnamajyvhn
eJIEKTPOMArHeTH3MY (hepomarHeHTHX MaTepHjaia; 1oJba; ce Ha NPEeTXO/HO 3Hatbe H3 OCHOBHE wWKoe. [To
H€roBOj NPaKTHYHO] o0jacHn W H3pauyHa MarHeTHy WHAYKUWjy | « MarHeTHa cBojcTBa MaTepuje (MarHeTHa MoryRHOCTH Noka3aTi teroB odauk nomohy
OpHMEHN; CTpyje ¥ NpaBoM NPOBOIHUKY H OAPEIn nepMeaduIHOCT, BPCTE MarHETHUX rBO3/IEHE NMHJLEBHHE.
heH CMep; matepujana); [TpuHIMN paja enekTpoMOTOpa N reHeparopa
o0jacHH MarHeTHY MHAYKUH]Y ¥ HaBOJKY W | » Marnerna mnayxunja; jennocmepHe cTpyje odpaauTH Ha peanHnm
HAMOTAjy W OJIPE/IN HheH CMep; « bBuo - CaBapoB 3aK0H (BEKTOP MarHeTHe npUMepHma.
o0jacuu marueheme (epoMarHeTHHX HHIYKIWje ¥ BEKTOP MarHeTHOT MoJba); MehycodHy WHAYKUMjY H BPTAONKHE CTpYje
MarepHjana H MarHeTHH XUCTepesic; « AMIEpOB 3aKOH (MarHeTHO MoJbe 00pasHTH NPBEHCTBEHO OMHCHO.
oGjacHn mardeTHo kono u Kan- NPaBOJIMHH]CKOT MPOBOJIMKA, MarHETHO
XOIMKHHCOHOB 3aKOH W M3padyHa BelH4iHe 110/b€ HaBOjKa W HamoTaja);
= BE3aHe 3@ MarHeTHO KOJIo; « Marueheme (hepomarneTHnx marepHjana;
S 00jacHH H H3pauyHa ENEKTPOMATHETHY H e MarHeTHn Xucrepesnc:
E EJIEKTPOANHAMHYKY CHITY 1 OIpeiH ibHX0B | « DiyKc BeKTOpa MarHeTHe HHIAYKLMje:
z cMep; s MarnerHo ko0, Kan-XonkHHCOHOB 3aKOH;
g objacHn MapasejeB 3aKOH U HeroBy « EnexrpomarsvetHa cuia (nojam
= NPUMEHY KO MPABONMHU]CKOr €NIEKTPOMAarHeTHe cuie, oapeljusame
g NPOBOJHMKA, HABOjKA M HaMOTaja y BEKTOpA eIEKTPOMArHeTHe CHile);
E MarHeTHOM T0JbY; « Enextpoannamuuka cuna ( y3ajamHo

OZIPEIN CMep HHIYKOBAHE eNeKTPOMOTOPHE
cue;

objacHH NPHHLIMI pajia reHepaTopa
jemHocmepHe cTpyje:

olbjacHu NIpUHLMN pajia eNekTPOMOTOpa
jenHocmepHe cTpyje;

ofjacHn CaMOMHAYKLH]Y H U3pauyHa
HHIYKTHBHOCT HamMoTaja;

objacHu yajaMHy HHIYKUH]Y;

oljacHu npuHLUMN paja TpaHchopmaropa;
o0jacHu ojaBy BPTJIOXKHNX CTpYja.

JeN0Batbe 1Ba NPOBOAHHKA €A CTPYjoM.
oapehHBae BeKTOpa eNEKTPOAHHAMHYKE
cuie);

« HaBojak 1 HAMOTaj Y MarHeTHOM MOJbY;

« Enexrpomarnerna nujaykunja (Papanejes
3aKkoH, JIeHLOBO npaBuiIo):

s HunykosaHa eNekTpOMOTOPHA cHia Y
HaMOTajy W NPaBOJIMHH|CKOM NPOBOHHKY,
CMEp HHAYKOBaHE eMC);

o EneKTpoMoTOop jenHocMepHe cTpyje 1
TeHepaTop jeHOCMEpHe CTpyje;

o HMuaykTHBHOCT KONa (MHAYKTHBHOCT
Kanema, 3aBUCHOCT HHIAYKTHBHOCTH O/l
Opoja HaBojaka, AMMEH3H]a K je3rpa):

« EnekTpoMoTOpHa CHIA CAMOMHIYKLIKje:
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« MehycobHa unaykuuja;
« Tpanciopmarop;
« Bpmioxne cTpyje.
=
3
E ¢ OcnocoOmbaeame noKaxe y3ajaMHO 1ejCTBO MarHera, BEXKBE:
E YUEHHKA 38 MArHETa H MCKOT FBOH(hﬂ, Kao H 1. Marseru u CJICKTPOMArHETH
g NpaKkTHYHO efleKTpoMarHera;
2 NpoBEpaBaLe Mojasa H3MEPH HHAYKTHBHOCT Kanema: 2. Kanemosu:
E H 3aKoHa U3 odsacTH H3BOIH 3aKJbYUKE O IPOMEHH
5 CHCKTPOMArHeTH3IMA. HHIYKTHBHOCTH ¥ 3aBHMCHOCTH O NMPOMEHE 3. EJ'ICKTPOMEITI!CTIIE[ I'IH)IyKLlH_ja.

Opoja HaBoja, JMMeH3Hja 1 jesrpa;
noKaxe MpUMepe caMOHHIYKUHje 1
oljacHu npUMepe U3 npakce;
NPHMEHH Mepe 3alUTHTE Ha pajy.




JApyru paspen
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Yno3HaBatbe yHeHHKa ofjacHH NPOH3BO/IIbY HAN3MEHHYHE [Tojam 1 3HAuaj HAaHIMEHHYHE CTpYje. Ha nodeTky ydeHHKe yno3HaTH ca LUibeBHMa
ca HaYHHOM 100Hjarba €NIEKTPOMOTOPHE CHIIE! JloGnjame npocTonepuoaHIHe H MCXOIHMa HAcTaBe / yuea, NjaHoM paaa u
HaH3MeHHYHe ofjacHu, NPUMEHN W H3pauyHa napamerpe elleKTpoMoTopHe cuie. I'eHeparop HAauHHAMA Ol HBAbA.
eNIeKTPOMOTOPHE Hau3MeHHYHHX BeJHYHHA; Han3MEeHHYHe eNEKTPOMOTOPHE CHIle;
cHne: npeacTaBy HAHW3MEHHYHE BEIHUHHE nﬂpﬂMETpH HAUZMECHHYHHX BCIHYHHA Peaanza Hl‘lia HacTape
Cruuare TeopHjeKnx nomohy BpemeHcKknX Aujarpama, (asopa u (TpeHyTHa BPEIHOCT, aMIUINTY1a, NepHo/a,
3HALA 0 OCHOBHHM KOMIIEKCHHX Opojesa; (haza u noueTHa (a3a, yuectaHoCT, KpyxHa | Teopujcka Hactasa (102 yaca)
BelMYHHAMA Y cabupa H 01y3UMa HaH3MEHH Y He YUEeCTaHOCT, CPe/itha BPEIHOCT, eleKTHBHA
obnacTm BENTHYHHE. BpEIHOCT); Bpoj yacoBa no remama
Hal3MEHHYHHX [Tpencrapsbatbe HAU3MEHHUHHX BEJINYHHA
cTpyja; nomohy BpemMeHCKHX anjarpama; o Hausmenuune crpyje
CTHL@be TEOPH|CKHX IMpe/craBbatbe HAM3MEHUYHUX BEJIHYHHA (14 yacosa)
3Halka 0 nomohy dazopa; e EjeMEHTH y KONy HAaW3MEHHY HE
o npeacraB/bamwy npﬁ}]CTaB_l'bEll'he HAHU3IMEHHYHHUX BEJIHYHHA c'[‘pyje
E Ha3MEHHYHHX nomofiy KomrekcHNX Gpojesa: (18 yacopa)
5 BEHUMHA 1 Cabuparbe M 01y3UMabe HA3MEHHYHHX e Bese enemMeHata y KoJy HAU3MEHHUHE
o onepauujama Haj BEJIHHHHA. cTpyje
g HAW3ZMEHUYHIM (27 uacosa)
; BelIMYHHAMA; o CIIOKENA KOna
5 OcnocobbaBamse (18 uacosa)
é YACHHKa 33 o CripernyTa M OCLIMIATOPHA KoJa
u3pauyHaBame (15 uwacosa)
fapametapa s Tpotazuu cucremn
HaH3MEHHYHUX (19 vacosa)
BEJIHYMHHA.
Mecro peaanszaumje Hacrase
Yunonuua
Ouemnpame
BpenHoBae 0cTBAPEHOCTH HCXOMA BPLLINTH
Kpo3:
« npalieme 0CTBAPEHOCTH MEXOa:
e TCCTOBC 3HAMA, MHCMEHE 3a1aTKe,
* YCMEHO H3Jarame.




TEMA

LHH/bEBH

HUCXOH

o 3agpimierky Teme yuennk he Gy cray ja:

OBABE3HH U MPENOPYYEHH
CAIIP)KAJH TTO TEMAMA

YIIYTCTBO 3A
JUAAKTHYKO-METOAHYKO
OCTBAPUBAILE IMTPOI'PAMA

Hausmennune crpyje

Ilpenopyke 3a peannsaunjy Hacrase
l'[pemm:mu HACTABHHK MOKE M3MEHHWTH 10
10%, a y3 carnacvoct Crpyuor seha 10
20% nmpenopyteHoT caapxaja.

Tokom Tpajaiba TeMa pealM3oBaTH HajMatbe
TPM TECTa 3Hamba W J1Ba NUCMEHA 3a/1aTKa,
jenad y npeom H jelaH y apyrom
NOMYTOAMIITY.

Mpenopyke 3a peaansaunjy reme

Hausmennune ch:ie
Ha nouerky oGpane Han3MeHHUHHX CTpYja

00pajuTH OCHOBHE MOjMOBE H3
TPUTOHOMETPHje YKONHKO Hucy odpahenn y
MareMaTHUM: Je(MHUCATH TPUTOHOMETPH]CKE
(yHKLMjE, TOK TPHTOHOMETPH]CKHX
(ynkumja, nojam paaujana. Takohe, oBpaauTn
rnojam, MOJY0 H apryMeHT KOMILIEKCHOT
Opoja.

JletasbHo 00pajuTH napameTpe
HAH3IMEHHYHUX BEJIMHHHA,

[Mpunuxom obpane 0OBe TEME YPaaHTH BEIHKH
Opoj 3anaraka.

Tokom Tpajarba TeMe pealln30BaTH HajMakbe
jenaH TecT 3Hamwa.




YINYTCTBO 3A

UCXO0IHU OBABE3HH U INNPEMNOPYYEHH
TEMA UM/bEBH [0 3aepmerky Teme yiennik hie G v cramy ja: CAJIPKAJH 11O TEMAMA ANJAKTHIKO-METOAU'KO
OCTBAPUBAISE MPOITPAMA
« Yno3Hapawe yueHHKa HalpTa BpeMeHcke W (azopcke aujarpame EnemeHTH y KONy HaH3MEHNYHE CTpYje; Mpenopyke 3a peanusauujy Teme
ca eJIeMEHTHMA Y 3a HAMOH M CTPY]Y Y KONy HAW3MEHHUHE OTNOPHUK Y KOJIY HAU3MEHWUYHE CTPYjE; ElleMeHTH ¥ KOJY HAH3MEHNYHE CTpYje
KOJly HAaH3MEHHYHE CTpyje y KoMe ce Hanasu jeaaH oz Kanem y komy jenHocmepHe cTpyje:
cTpyje: eneMenara; OTnopHUK, KajaeM Hin Kanem y kony Hau3MeHnuHe cTpyje. Heramsto oOpannTH cBe eleMeHTe ¥ KOy
Hzpauynasatse KOHIIEH3aTOp; PeakTHBHA OTMOPHOCT Kaslema; Hal3MeHn4He cTpyje uptajyiin Bpemencke u
HMIIeaHee H3pavyHa KOMIUIEKCHE UMINenaHce Konnensarop y Koy jelHOCMepHe cTpyje (hazopcke aujarpame.
eJleMeHaTa; e/leMeHaTa, PeakTHBHY OTIOPHOCT Kajlema (Nnyebe H NPaKEehEe KOHACH3AaTopa); OGjacHMTH LITA Ce JelUaBa ca eNeKTPHUHOM
Hapauynagame cHare H KOHJleH3aTopa; KonaeHszaTop y Koy HaH3MEHH4YHE CTPYje. | EHEPrHjoM Y HbHMa.
Y KOMMMa y Kojuma ce o0jacHH MoHaWamke Kajema y Komy PeakTnBHa OTNOPHOCT KOHAEH3ATOPA:
Haslase OTNOPHHUK, jenHOCMepHe M KOy Hau3MeHW4YHE CTpyje; CHare y Koy HauaMeHHuHe cTpyje (nojam | Tpunikom obpane oBe Teme YpaiuTH BelTHKN
Kajaem HIu oﬁjacrm NoHAalake KOHIEH3aTOPa ¥ KOy TPEHYTHE, aKTHBHE, PEAKTHBEHE W NPUBHIHE 6}')0_] Jajaraka.
e;? KOHJIEH3aTOop. Jennocmepie cTpyje ny koay cHare); Toxom Tpajatba TeMe peani3oBaTi HajMare
= HaU3MEHH4YHE cTpyje: Cuara y kony ca ornopuukom. CHara y JeaH TecT 3Hama.
3 oapenu hasHu nomepaj uamehy HarioHa u Koi1y ca kanemom. CHara y Koy ca
::: Cprje 3a eJIEMEHTE Y KOy Hau3MeHH1YHe KOHIEH3aTOPOM.
= cTpyje;
g IlquHHHILTe H H3pauyHaBa cHare 3a )
g €/IEMEHTE Y KOJ1Y HAM3MEHHUYHE CTpY]e;
; HaNMIle W KOPHCTH NPHIWKOM pelliaBarha
= 3anataka OMOB 3aKOH 3a eekTHBHE

Enementn y Ko

BPEJIHOCTH CTPYje H HanoHa;

HaMWINe W KOPHUCTH NPHITMKOM peliaBaka
3anataka OMOB 3aKOH 3a KOMILIEKCHE
BPEHOCTH CTPYje H HanoHa.




TEMA

LHH/bEBH

HUCXOH

o 3agpmerky Teme yuenni hie 0w y craiy ja:

OBABE3HH U MPENOPYYEHH
CAIIP)KAJH TTO TEMAMA

YIIYTCTBO 3A
JUAAKTHYKO-METOAHYKO
OCTBAPUBAILE IMTPOI'PAMA

KOJIY HAH3MEHHYHE cTpYje

Beze eniemenara y

« H3zpauynasame
HMINENAHCE PETHHX,
napanenHux u
KOMOHMHOBAHHX Be3a
efleMeHaTa;

+ H3zpauynasare
cTpyja, HanoHa u
CHara Koja peaHux,
napanenHix u
KOMOWHOBaHHX Be3a
efemMeHarta.

HalpTa BpemeHcke n (asopcke anjarpame
HATOHA W CTPYja KOJI PEIHNX Be3d;
ne(HHIILE 1 H3padyHaBa UMMElaHCy
peaHHuX Be3a, HeH MOAYOo H dazuu yrao;
Hanuie OMOB 3aK0H 3a edeKTHBHE H
KOMIUIEKHE BPEIHOCTH HaMoHa u cTpyja:
H3pauyHa HarMoHe W CTPYjy KO/ pejHe Bese
enemMeHara;

aeduanIe n u3padyHaea (GakTop cHare;
Ne(HHILLE PelIHY PE30HAHCY H Pe30HAHTHY
()pexBeHIH]jy, H3pauyHaBa pe3oHaHTHY
(pexBeHLHjy;

}J,Q[I)HHHIIIB H H3pavyHapa cHare kon
pelHuX Besa;

ne(HHNLIE AIMHTAHCY N 0DjacHH Kako ce
OHa U3pavyHa U3 UMIIEAaHCEe;

HaupTa BpemeHcke n (asopcke aujarpame
HAMOHA K CTPYja KO NapajieaHuX Be3a;
M3pauyHa HanoH W CTpyje KOA naparnesHe
BE3C eneMeHarTa:

JAe(MHULIE 1 M3padyHa CHAre Ko
napaneiHHx Besa;

ofjacHu 3Hauaj 4 HaYWH nonpaske (axropa
cHare.

Penna Besa oTnopuuka, Kanema u
koHneHzatopa. [lojam umnenauce. Tpoyrao
umnenance. OMOB 3aK0H Y KOMILIEKCHOM
o0nuky 3a pendy RLC Besy. Penna
pesoHaHca;

PejHa Be3a OTHOPHHKA M KalleMa;
Komnnexcha umnenanca. Tpoyrao
HMIEAaHCce:

Penna Be3a OTNOPHHKA M KOHJIEH3aTOpa.
Komnnexcna nmneaanca. Tpoyrao
HMIIeIaHce;

Huckodpeksenumjckn u
BHCOKO(MPEKBEHLIM|CKH (punTap — peaHa
Be3a

Chare KO/l pe/iHe Be3e OTIOPHHUKa, Kajlema
n KoHzensaropa. Tpoyrao cnare. daktop
cHAare;

Chare Kol peJiHe Be3e OTIOPHHKaH
Kanema:

Chare Kol pe/iHe Be3e OTNOPHHKA H
KOHIEH3ATOPA

[Mapanenta Be3a npujemuuka. [Tojam
anMuTaHce;

[Mapanenna Be3a OTNOPHHKA, KajieMa i
KoHaeH3aTopa. Tpoyrao aaMuTaHcH;
TMapasnenta Be3a OTHOPHUKA U KaJiema;
[Tapanenna ee3a OTNOPHHKE W
KOH/IEH3AaTOPA

Chare koIl napaneiiHe Be3e OTIOPHUKA,
Kanema u konnaensaropa. Tpoyrao chare:
Chare Kojl napaneiiHe Be3e OTIIOPHHKA W
Kanema;

CHare KOl napaje/ine Be3se OTnopHHKa H
KOHJIEH3aTOpa;

[lapanenna pesonanca. [lonpaska akropa
cHare.

Mpenopyke 3a peanuzaunjy teme Bese
eJIeMeHATa V K0JIY HAH3MeHHYHe cTpYje

Kon pennux Besa enemenara HaUpTaTH MPBO
BpeMeHCKe, a 3aTiM (pasopcke aujarpame.
dasopcke AnjarpaMe UPTaTH Tako Ja je (asop
cTpyje Ha da3snoj ocH. Umnenance natu y
arcosyTHOM M KOMIIEKCHOM OOJIHKY.
Pewrasati eehn 6poj 3anaraxa.

OMOB 3aKOH JaTH 32 epeKTHBHE
KOMIIEKCHE BPEIHOCTH CTPYje H HanmoHa.
Kon napanenuux Besa eneMeHara aepuHucaTi
cHare ¥ nonpasak aktopa cHare.

3a oOpazosHe npouie eNeKTPOHCKOr cMepa
npenopyuyje ce odbpana ¢unrapa.

[punnkom obpaze oBe TeMe YPaaHTH BEIHKH
Opoj 3anaraka.

Tokom Tpajatba Teme peain3oBaTi jelaH TecT
3HAILA, @ NPeJl Kpaj NpBor NOayroaniTa
YPaiHTH M NHCMEHH 3a]aTaK.




TEMA

LHH/bEBH

HUCXOH

o 3agpimierky Teme yuennk he Gy cray ja:

OBABE3HH U MPENOPYYEHH
CAIIP)KAJH TTO TEMAMA

YIIYTCTBO 3A
JUAAKTHYKO-METOAHYKO
OCTBAPUBAILE IMTPOI'PAMA

CioxeHa KoJia

Peluapatse ciomeHnx
KOJla HAU3MEHHYHE
cTpyje npuMeHoM
PasIMUUTHX METOaA

peliaBa KOMOHHOBaHY Be3y eleMeHara;
PeluaBa Be3e eeMeHeTa TpaHC(hopMaLjoM
H3 TPOYTIIIa y 3Be31y W 00pHYTO;

pellaBa CloKeHO KOO ¢a B¢ He3aBHCHe
KOHTYpe npumenoM [lpsor u Ipyror
Kupxodosor 3akoHa;

Peluasa c/103eHO KOO NPHMEHOM
TeBeHeHOBE TEOpEME.

KomOuHOBaHe Be3e enemeHara;
Tpancdopmaiuja Beza u3 Tpoyria y
3Be311Y:

Tpancdopmaumja Besa us 3ge3ne y
TPOyrao;

[lojam cnoxeHor kosna:

Pelnapare caokeHHX KONaAHPEKTHOM
npumenom Ipeor n Iipyror Knpxodosor
3aKOHa;

Pelnapatbe CI0KEHUX KONA MPHMEHOM
Tesenenose Teopeme.

Ilpenopyke 3a peannsaunjy Teme Cnoxena
KoJa:

KomGunHoBaHy Be3y enemeHarta odpannTH Ha
MpUMEpHMa, Kao H TpaHchopmaumje 3sesa —
TpOyrao.

JeduHucaTH CIOKEHO KOJNO U HABECTH
HAYHHE 32 pellaBatbe CA0KEHNX Koa,
3apAaTH CE Ha KONy ca JIBe He3aBlCHe
KOHTYpe.

YV eneKTPHUHHM KOJHMa ca BHILE KOHTYpa.
caMo NUcaTH cHCTeM jenHa4unHa (Oes
peluaBama).

3a odpasoBHe npoune enexTpoOHCKOr cMmepa
npenopyuyje ce obpata u Meroje
cyneprno3uiuje.

Tokom Tpajamba TeMe peain3oBaTH HajMarbe
jenas TecT 3Hamba.




TEMA

LHH/bEBH

HUCXOH

o 3agpmerky Teme yuenni hie 0w y craiy ja:

OBABE3HH U MPENOPYYEHH
CAIIP)KAJH TTO TEMAMA

YIIYTCTBO 3A
JUAAKTHYKO-METOAHYKO
OCTBAPUBAILE IMTPOI'PAMA

Cnpernyra u 0OCHHIATOPHA KOJIA

« VrnosHaeatbe VHUEHHKa
Ca CNPEerHyTHM H
OCLHITATOPHHM
KOJTHMA H lBHXOBOM
MpUMEHOM

o0jacHH HHAYKTUBHY CTIPEry Kaiema u
HEeHY NPUMEHY, H3pauyHa KoeHUHjeHT
HHIYKTHBHE Cripere;

o0jacHu mpHHIMN pana Tpancdopmaropa u
ayToTpaHcopMaTopa M HHXOBY NPHMEHY;
ofjacHi cnodoHe OCLIHIALIHjE ¥ H3BE e
Tomconos obpasall;

npeno3xa payinky namely uieanHor u
peanHor OCUMIATOPHOT Kona:

ofjacHH NPHHLKI paja peaHor
OCILMNIATOPHOT KONia W M3pavyHa
PE30HAHTHY YYECTAHOCT H MPOMYCHH
oneers;

o0jacHH MPUHLMIT pajia napaneiHor
OCLIHIATOPHOT KONIa H H3pavyHa
PE30HAHTHY YYECTAHOCT H MPOITYCHN
oricer;

Habpoju BpCTE crnpera i Npeno3Ha kUXoBe
OCHOBHE KapaKTepHCTHEKe.

HHILYKTHBHO CIPErHyTH KaleMOBH;
Konacan HAYKTHBHO CIPErHYTHM
KaleMoBHMa;

Tpancopmarop u ayrotpanchopmarop;
Cioboate ocumnnaumje 1 ToMCOHOB
obpasau. Maeanno n peanHo ocunIaTopHo
KOJ10:

Penxo ocunnartorHo kono. daktop
N00pOTE W MPOMYCHH OTICEr OCUMIATOPHOT
KoJa;

IMapanenuto ocuunatopho kono. [Mponycun
oficer OCLIATOPHOT KOJIa;

CripersyTa ocUHIAaTOPHA KOJIa — BPCTE
cnpera.

Ipenopyke 3a peaausaunjy reme
CnperHyra o ocUIIATOPHA K0JA

OBjacHHTH HHAYKTHBHY CAPEry Kanemopa u
HEHY NPHMEHY, KPO3 npuMepe odjacHuTy
H3pauyHaBatbe KOe(pHLIHjeHTa HHAYKTHBHE
cripere.

Ob6panuT TpaHcdopmarop n
aytoTpaHcopmMaTtop ca CTaHOBHIITA MPHMEHE
u oapehuBama oiHOCa TpaHchopMmaLuje

3a peano W napanenHo OCIUHAAaTOPHO KOO
BexkDaTH H3pauyHaBabe pe3oHaHTHe
ydecTaHocTH, o/ipeljiBatke NPONyCHOT oncera
u caxtopa podporte.

CrnipernyTa ocuHiaTopHa Kona odpaauTH camo
HH(POPMATHBHO.

Tpodazun cueremn

o VYnosnaparse yueHHka
ca TpohazHumM
cHCTeMHMa, BpCTama
H IPUMEHOM OBHX
cHcrema

HABEIC OCHOBHE KAPaKTEPHUCTHKE
TpohazHor cucteMa M 00jacHH HAUWH
noOujara TpodazHe enekTpoMoTopHe
cue;

ofjacHn Be3WBame HAMOTaja reHepaTopa y
3BE3/1Y U TPOYrao;

o0jacHy Be3MBaE NPUjeMHUKA ¥ 3BE3Ny Y
TpOyTao:

yrnopean cHMeTpHuaH U HeCHMeTpHYaH
TpohasHH CHCTEM

neduHiie cHary TpodalHor cucTema
objacHu mpuMeHy 00pTHOT MarHeTHOT
noJsba.

OCHOBHH NOjMOBH 0 TPOha3HHM
cucremuma. CumeTpuiaHu TpodiasHu
cHeTeM;

Be3a namoTaja reHepaTopa y 3Be3[Iy H
TpOyrao;

Be3a npujemMHHKa y 3Be34Y U TPOYrao;
Hecumetpuuan TpodazHu cuetem;
CHara TpodasHor cucrema;

OGpTHO MarHeTHO MoJLE;

[Tpumena oOpTHOr MarHEeTHOr NOJba
(CHHXPOHH H aCHHXPOHH MOTOPH).

[penopyke 3a peaju3aunjy Teme
Tpogazuu cucTemn

HarnacuTi 3aiiro je noroJnuje BesHBaibe
HaBOja y 3BE3/ly 3@ HHCKOHANOHCKY MpPEKY:
OOpTHO MarHeTHO NoJbe NpukKasaTH nomohy
(haszopckux aujarpama.

4. KOPEJALUHJA CA IPYTUM NMPEAMETHMA, OJHOCHO MOJAYJIUMA
Maremaruka, @usuka, [lpakTnuna nactasa, Enekrponnka y enepretuun, Mepemma eNeKTpHYHHX H HESTCKTPHYHUX Bennunna, Enextputne mammne




Hazus npeamera:
lomnumy onm:
Pazpen:

Linmern yuemwa

OCHOBE MALLIMHCTBA

74 uaca

Mpeu

Vno3HaBamwe ca MallIHHCKHAM €/IeMEHTHMa KOjH YHHE CTPYKTYPY €HEPreTCKHX MOoCTpojetha;
Yno3uasarbe ca KOHCTPYKUHOHHM PELICIbHMA M NPHHLUMITHMA pajga TONAOTHUX H XHAPayJTHYKHX MallliHa y eHEePreTCKUM NpoLecnma;

TEMA

IINJbEBH

HUCXOJ

Mo 3aBpueTky Teme yueHuk hie OHTH Y cTamby

na:

MNPEMNOPYYEHHU CAIPIKAJH IO
TEMAMA

YIOYTCTBO 3A
AUJAKTHYKO-
METOAHYKO
OCTBAPUBAKE
MPOrPAMA

Crannapau n
cTa”aapanzannja y
Mamn [lCTB}’.
TonepaHumje.

Vno3uatu yuenuke ca
NOjMOBMMA M 3HAUAJY
crannapaa. Cranpapau y
MaLUHHCTBY.

Hasene crannapae (mehynapoann,
€BPONCKH, HALMOHANHH, (habpHiK)
OG6jacun obnacTy cTanaapanzaimje
[MpounTa cpnckm cTanaapa

OdjacHn 1 KOPUCTH cTaHaapaHe Opojese
ObjacHu BasKHOCT TONEPaHIM]a

3uauaj cranaapaa

[Mopena crangapna

Obnacti cTaHaapaH3aLMje

( ynudmkaunja, runuzaumnja
cumnandHKalmja, arperaTuparse, ...)
Cprcky craniapiu, 03Hauasamwe, rpaHe,
rpyne, noarpyne...

Crangapanu Opojess ( HaunH go0ujatba,
penosu cranaapanux opojesaP 5.P10 P20,
P40)

Tonepanuuje ( 1yRMHCKHX Mepa, obaHKa H
1noosKaja, XpanaBocTH NOBPIIHHE)
Osnavagatbe TonepaHLuja

OcHOBHE TONEpaHLIHje AYKHHCKHX Mepa
(Ha3uBHa mepa, 0 JinHMja, TolepaHLMjcKa
nossa...)

CucTeM Hanerama 1yKHHCKHX Mepa

Marepujaan y

MALINHCTBY H
HCTIHTHBAIbE
MaTepHjajia

Vio3Haty yueHHke ca
MaTepHjanuMa Koju ce
KOpHCTE Y MElI.IJI‘]HCTBy‘

[Ipeno3na uenuk

Jla nasene npumeny oapeheHor Yenuka
Jla HaBene npumeHy 000jeHHX H
KOMIO3UTHHX MATEPH]ala Y MallIHHCTRY

Marepujaiy y MalIMHCTBY-Noaena
Yenuk-neuunumja, noaena, Ha4nH
nobujarba

VrmbeHHuHH YeinK ca HErapaHTOBAHHUM XEM
CacTaBoM.

YribeHHUYHH HeNHK €A rapaHTOBaHHM
XM.CacTaBoM

Jlerupanu ueanuu

Jluseno reokhe

AnymMHHN]YM

Ha nouerky Teme yueHuke
YNO3HATH ca UHIbEBUMA H
HCXOIHMA HACTaBe — yUeHa,
NJIdHOM W TPpOrpaMoM H
HaYHHOM OLIeHHBalbA.

O0anun Hacrape:
[penmer ce peanusyje kpos
cnenehe obnMke HacTaBe:
Teopujcka HacTaBa

(2 uaca x 37ceamuua = 74
yaca)

OuewuBasbe:

Bpennosare ocTBapeHHX

Hexona BPLIMTH KPo3:

e [Ipahieme ocTBapeHHx
ucxona.

* TecToRe 3HamWa,

Mecto peanunsauuje:
Teopujcka HacTaBa ce




bakap

Hpso, ryma

[LnacTuune mace

Komnoszuthu marepujann

Pannu HanoHu

OcHoBHe BpCTe Hanpesatsa u ontepehetba
XYKOB 3aKOH

Panna crnoco®HOCT MalUMHCKHX e/leMeHaTa
Hcnutupaise Matepujana

MaiHHcKH
cnojesn

VIo3HaTH YueHHKe ca
BpCTAMa MaLIMHCKHX
crojesa

—  Pacnoznaje BpcTe MalIMHCKUX criojeBa

MaiuMHCKH Crojesn, noaena

3akoBaHH CMOjeBN

3aBapeHu cnojesu

JlemibeHu criojeBu

Hagojuu criojeBn (OCHOBHE BeJiM4HHe
HaBoja, BPCTE HABOja, BHjLIH H HABPTKE,
HaBOjHe Be3e. 03HAYaBabe HABPTKH H
BHjaKa)

Crnajame KIHHOBUMA

Onpyre

Enemruan
KPY#KHOr
KpeTama

VYnoswat yuenmxe
eJIEMEHTHMA 38 KPYAKHO
KpETakhe

- F]penozﬂa CJIEMEHTE 3a KPYAKHO KpeTamhe

Ocosune u BpaTina (noaena, ocobuHe, MecTo
yrpaitbe)

Pykasun

Cnojuunue

Jlexknmita

Enementn
3a
1peHoc cHare

Yno3xaru YUYEHHKE ca
CNIEMEHTHMA 3a NPeHoC
CHare

— [Tlpeno3na enemenTe 3a NpPeHOC cHare
—  O0jacHu MecTo yrpaate

3ynuaHum

PemeHnlle 1 peMeHH MpeHoc
JlaHuaHWUM M IaHYaHH NPEHOC
DPUKUHOHH NPEHOC

TonaoThe
MallHHe

Ynosnaru yueHuke ca
OCHOBHUM
TEPMOIHHAMHUYKHM
NojMOBUMA, U ca
OCHOBHHM BpcTama
TOMIOTHHUX MallHa

— Hagene ocHorne TEPMOIHHAMHYKE

BEIHUHHE

— OjacHu jefHauHHY HIEATHOr raca
— OO0jacHu Npex 3aKOH TEPMOIUHAMHKE
— OO0jacHu Kpy»KHE npolece Y TOMIOTHUM

MOTOpHMA

TepmonuHamHKa-0CHOBHH NMOjMOBH
Bennunne CTakbda, jeﬂ.Hﬂ‘-I HHA CTdHd
HeanHor raca

Kpy#HH npotecu y TonoNoTHHM MOTOpHMA
Bopnena napa ( HacTajame, H CBOjCTBA BoJeHe
nape)

KOT/10BCKO NOCTpojetbe-1uema nocTojetha,
JIeNIOBH, TIPHHLMM Paja, HAuHH OJIpKaBam:a...)
lNopusa, nokumra

[Mapuu koTnoBK

Jlenosu koToBCKOr arperara(apmarypa,

peanusyje y yMHOHHLH

Bpoj uacoea no temama

« Cranaapau n

craHjapausauuja y

MaLIHHCTRY.

Tonepanumje.

(8 uacosa)

Matrepujanu y

MaLIHHCTRY W

HCHHTHBALE MaTepijana

(13 yacosa)

MarunHcku cnojesu

(10 yacosa)

EnemeHTH KpyKHOT

KpeTaiba

(6 uacoga)

EnemenTy 3a npeHoc

cHare

(8 uacosa)

« TonnorHe mMammHe
(18 yacosa)

o Xuapayaudke MalinHe
(11 uacosa)




nomuohuu ypehaju)

o [lapue TypOune (3anartak, wema, NpUHIMN
pana, nenosu)

e [acHe TypOuHe (3amaTak, NPUHLKN paia,

mema,

Komnpecopu

Benrunaropu

Konzaensaropu

Motopu CYC

Hykneaphe enexrpaxe

CyHueBH KONEKTOpH

BeTporeneparopu

QOnpikasarbe TOMNOTHUX MalIHHa

Vro3Hatu yueHuke ca — OGjacuu jenHauuHe mexanuke (aynaa e OCHOBHM MOJMOBH XHApPOCTATHKE ( MPHTHCAK,
Xugpayanuke OCHOBHUM 110jMOBHMA — OGjacHu 3Hauaj, TpUMeHy XHIpoenekTpana Mepetbe NpUTHEKa,

MalunHe mexannke Quynia, — OGjachu 1 pasnukyje nymne e  OCHOBHH NOjMOBH KHHEMAaTHKE W THHAMHEKE
OCHOBHHMM BpcTaMa tyuna ( bepuynujera jennauunna, jenHaunHa
XHApayIHYKHX MaliiHa KOHTHHYWTETA, NPOTOK, ...)

e XulpoeneKkTpaHe, 3Hauaj. nojiena. OCHOBHH

NenoBu
e Bpcre xuapotypouna ( [Tesronoosa,

Kannanosa, dpeHcucosa), u pazinke umely

X
o (OCHOBHHM npopavyH cHare 1 CTencHa

nckopuihewa XuapayTHiKHX TypOuHa
e Peryaucate Xuapaynnukux TypOuHa
o Xuapaynuuke Gpane
. ]'lyM e, HaMeHa nojaena
e [lpumunnu pajsa nojeHHHX MyMNH, 0 obnact

NpHUMEHE

KOPEJIALIMJA CA IPYTUM NPEAMETHMA:
- @u3mka

- IlpakTHuHa HacTaea

- VBO/Y eNekTpoeHepreTHKY

- Enextpuune maunne

- EnexrtpoeHeprercka noctpojera
- OcHoBe cHCTEMA YIPaBIbaba




Hazus npeamera
lNoanmwu GoHa yacosa:
Pazpen:

Llnmwesn yuerma:

YBOA Y EJJEKTPOEHEPIETHKY

74 yaca
Apyru

—Yno3nasamwe H pasyMeBaise norpede 3a pasnnduTHM o0IHLMMA CHepruje;

—CTHUAE 3HAbA O MPUPOAHUM PECYPCHMA, HUXOBO] OFPAHHUYEHOCTH H OAPKHBOM KOpULihewy:

—YnosHasame 1 pazymeparbe noTpede 3a eNCKTPHHHOM SHEPTHOM H HEHHX MPEIHOCTH Y OIHOCY Ha Jpyre BHAOBE EHEpruje;

—Yno3HaBatbe ca pasauiHTHM MOCTPOjehHMa 3a NMPOU3BO/ILY. NPEHOC H ANCTPHOYLIN]Y eNEKTPHYHE eHepritje, pasymeBatbe NPHHILANG pana u MoryhiHocTH 3a
nosehame euracHoCcTH;

—VYno3Hasame ca 00HOB/LHBHM H3BOPUMA CJIEKTPHUHE EHEPrije H HHXOBHUM MPEIHOCTHMA Y OJIHOCY Ha HeOOHOBJBHBE W3BOPE;

— Pa3Bujatbe NpaBiIHOT OJIHOCA YUEHHUKA NpeMa 3alTHTHH YHanpelery UBOTHE CpeHHe;

—CrHuambe OCHOBHHX 3Hamba 0 0coGHHaMa, BPCTaMa, NoHaluamwy W MPUMEHH MaTepHjaia KOjH ce KOpHCTE Y eIeKTPOeHepPreTHLIN;

—[pommpuearse 3Haba 0 OCHOBHUM 3aKOHMMA H 1ojaBaMa Ha KOjHMa ce 3aCHHBA Pajl eNeKTPHUHUX MallnHa;

—Yno3Hagame CAKOHCTPYKIH]OM, HAMHHOM Pajia U IMaBHUM OJUTHKaMa eNeKTPHUHUX MalllHHa;

— Pa3Bujatbe paaHHX HaBHKa, OArOBOPHOCTH M CMIOCODHOCTH 3a MPHMEHY CTEUEHHX 3Hakba:

—@opMHupare OCHOBE 3a Jajbe ofpasoBame.

YIOYTCTBO 3A
HUCXO0JIHU NPENOPYYEHH CAAPKAJIJH
2 o [No 3aBpuieTky Teme yuenunx hie OuTH y cTamy na: NO TEMAMA gﬁ;i:g:fg-r :’ ggﬁ;ﬁfﬁ
e Cxparate nojma « o00jacHH nojam eHepruje u pazyme 3Ha4aj ITojam 1 3Hauaj eHepruje 3a pa3eoj R e e A5
TMoTpeda 3a EHEprije U HeHor eHepruje 3a pasBoj JbYACKOT ApYINTBa JbYACKOT JpyLITBa Ky Y Y

eHeprujoM H
00amun eHepruje

3Hauaja 3a pasoj
JbYICKOT ApYLITBA
YcBajame 0CHOBHHX
3HAA 0 PANTHIHTHM
odnuMMa eHepruje
Pazymesame
NOTPOLLILE eHEPrije ¥
LHIBY OAPAKHBOT
paseoja

Hase/le, XPOHOJIOLKH, noTpede UHBHIN3ALINjE
38 EHEPrHjoM

Hasefie OcHOBHe 1 Hajuetthe kopuuthene
obnuke eHepruje

objacHn paznuunTe 0DJIMKE 1 HABEAE MpHMepe
Jo0Hjatba eHepruje

objacHn naunne Tpancdopmanmje enepruje u
OCHOBHY Onok-iemy TpaHcdopmaruje
eHepruje

Npeno3Ha J1a je noTpolay jeIHor Buaa
€HEepryje HCTOBPEMEHO W3BOP IPYTOr Buaa
eHepruje

YCTOCTaBH OTHOC NOTPOLILE EHEPrHje H
OIPIKHBOT PA3BOja M I0BEJIE ra y Be3y ca
JIH4HOM oaroBoproihy nojeauHaua

MMortpede 3a eHeprujom Kpo3 Bpeme
Hajuewhe kopumhenn odnnun
cHepruje

Jlobujatbe eHepritje — ocHOBHA ONIOK
LemMa 1 npuMepn

IToTpolura eHeprije u opHKHBH
pasBoj

Mpoussoama,
npeHoc u
anerpudyumja
eJIeKTpHYHe
eHepruje

Cxparawe notpede 3a
eJEKTPHYHOM
CHEPrujoM y
CBAKO/IHEBHOM
AKHMBOTY JbYIH H Y
cBUM odnacTHMa paja
YnosHasaibe ca

o0jacHu 3Hauaj eNeKTPHUHE EHEPrUje u pasyme
notpeQy 3a weHUM Kopuuihemem

Hasee H 00jacHH raBHE NPEAHOCTH
eNeKTPHUUHE EHEPTHje ¥ OIHOCY Ha Ipyre
BHIOBEC CHEPTH]jE

Je(puHULIE nojaM, HaBeae H 00jacHi yiory
OCHOBHHX NoJIeleMeHaTa ¥ aHainznpa

TMorpea 3a eneKTPUIHOM EHePrujoM
[lpenHocTi enexTpiiHe eHeprije
(UeHTpaNNU30BaHA NPOH3BO/HA,
pesIaTHBHO JIAK NPEHOC W PElaTHBHO
naka TpaHcopmauija y apyre obimke
eHepruje)

Jledmnnunja, OCHOBHM eleMeHTH

UH/BEBHMA H HCXOAHMA HaCTaBe,
OJHOCHO YYCH:A, TIaHOM pana H
HAYHHHMA OUEHHBaHA

O0auun HacTaBe

Ilpeamer ce peanusyje kpos cnenehe
obJIMKe HacTaBe:

s Teopujcka Hactasa (74 uaca)

MecTto peaansaunje Hacrase

e Teopujcka HacTaBa ce peanmnsyje v
YUHOHHLMN HIIH, Kaj roj je Moryhe,
v onroeapajyhem kabuHety 3a
EHEpreTcKe npeaMere (eNeKTpuyHe
MallliHe, eIeKTPHYHe HHCTaNaLuje,
MpEKE H NOCTPOjetba) y Kojuma
110CTOje O4YHrie/IHa CpeicTsa Koja
ce MOTY NPHMEHHTH NpH odpanu
oaroeapajyhux tema.

Ouemnpame




CTPYKTYPOM H
KapakTepucTHKama
caBpeMeHor
CIICKTPOEHEPTETCKOr
cucTeMa

CTHuame 0CHOBHHX
casHatba 0
efeKTpaHama u
HAYMHHUMA
MPOH3BOLE
ENEKTPHYUHE EHEpTHje
y lbHMa

PazymeBame
eKOJIOIKHX npobiema
TPH MPOH3BOIHLH
elIeKTPHUHE eHeprije
H CXBaTaibe noTpede
338 OOHOB/LHBUM
H3BOPHMA ENIeKTPHYHE
eHepruje

CrHuare 3Harba
OMpeHoCy enexKTpHIHe
eHeprije u
MOCTPOjer-HMa 3a
npeHoc,
TpaHchopmaLmnjymn
JHCTPHOY LKjy
eNeKTPHYHE eHeprHje
Yno3Hasate ca
Kareropsjama
noTpoumaya
eNeKTPHYHE eHeprije
Cxgarame nojma n
3Hauaja eHepreTcke
efpukacHocTH

CTPYKTYPY €eKTPOEHepreTcKor cuertemMa
NOCpeacTBOM Onok-meme

H31BOjH M 00jacHH HajBakHHje
KAPAKTEPHCTHKE CABPEMEHOT
€/IeKTPOEHEPTeTCKOr CHCTeMa

HaBe/E TAE C¢ BPLIM MPOH3BOABA CNEKTPHUHE
eHepruje

o0jacHH OCHOBHE TIPHHIINTIE paja W Noaey:
XHAPOEICKTPaHa, TCPMOCICKTPaHa,
HYKJI@apHHX eneKTpaHa

aHanninpa moryhHOCTH 3a pa3Boj
€/IeKTPOEHEPreTCKOr CHCTeMa, carieaa
eKoJIoMIKe Mpodaeme 1 NPOMHILILA O
HAYHHHMA 32 IUXOBO peluaBate

00jacHu NPHHUKMI pajia 1 BPCTE CONAPHUX
efeKTpaHa

nedunnwe ypehaje koju ce KopucTte y
C/IEKTpaHaMa 3a NpoU3BO/ikhbY ENEKTPHUHE
eHepruje

NOBEKE EJICMEHTE Y MPEHOCY eNeKTpHHHE
eHepruje, objacHu ryduTKe Koju ce jaBibajy
npH npexHocy W younmoryhiHoctH 3a nosehatse
epukacHoCTH NpeHoca

00jacHM yJI0Ty W HaBe/e eleMeHTe
TpaHchOPMATOPCKHX H Pa3BOAHHX NOCTPOjetba
pasyme notpedy 3a NPHMEHOM pauyHapa n
caBpeMeHe eNeKTPOHHKE 3aHa130p H
yNpaBJbatbe paaoM nocTpojemna

passpcTa noTPoLLAYe eNeKTPHUHE eHepruje
nokateropujaMa 1 HaBe/e bHXOBE OCHOBHE
ocodune

Je(HNILIE NOjMOBE: eHepreTcka eduKacHocT,
CHEPIETCKH paspein H eHEPreTCKH nacom 1
HaBeje Hajuelhe Mepe 3a MOCTH3abE
eHepreTcke edukacHoCcTH

CTPYKTYpHa OIOK-11eMa
CJIEKTPOCHEPIETCKOr CHCTEMA
KapakTepHcTHke caBpemeHOT
CJIEKTPOCHEPTETCKOr CHCTEMA
[Monena u BpeTe nocTpojerba 3a
MPOM3BO/ILY EACKTPHUHE CHEPTHje
[Tpou3BO/Itba eNEKTPHHE eHeprije Y
XHJpoeneKkTpanama, NPUHIKT pana
(oGjacunty y3 nomoh Gnok-weme) u
BPCTE XH/ApOeNeKTpaHa

[ponseonma enekTpuyHe eHepruje y
TepMOeJIeKTpaHaMa, NPHHLMI pana
(o0jacHuTi y3 nomoh OJoK-weme) H
BpCTE TEPMOE/eKTpaHa

Hykneaphe enextpane

Mepcrnekruse pa3soja
eNeKTpOeHepreTcKor cHeTemMa i
eKosoLKky npodaemu

HoBu H3BOpH eNneKkTpuiHe eHeprije
Tpaucopmaumja enepruje y
CONAPHHM elleKTpaHama, NPUHLHI
paja v BpCTe CONapHuX elexkTpana
IIpeHoc enekTpuiHe eHeprije o
eNleKTpaHa 10 noTpoiuaya, ryouum
npu npexHocy u noseharbe
e(pMKacHOCTH npeHoca
Tpancdopmaropcka 1 pa3sBojiHa
NocTpojerba M HhHUXOBa Y0ra y
NpeHocy M AHCTPUDYLIN|H eNIEKTPHY HE
eHepruje

Hanzop u ynpaessame nocTpojetbiMa
Y EIeKTPOEHEPreTCKOM CHETEMY
[MoTpoinauu enexkTpuuHe eHepruje
Eneprercka ekacHocT

Marepujann
Y eJieKTpo-
eHepreTHUN

Cruiatbe OCHOBHMX
IHaKka 0 ocobHHaMa,
BPCTAMA H PUMEHH
marepHjana Koju ce
KOpHCTE ¥
eNeKTPOeHEPreTHIH
Cxgarame yruuaja
pasnuuHTHX
CMOoJBbAlILHX

pa3epcra 1 knacHHKyje marepujanie y
€NeKTPOEHEPreTHIIN NPeMa HHXOBOj HAMEHN H
ocoduHama

HaBe/le W 00jacHH HajBakHMje onuTe
KapakTepUCTHKE NPOBOAHHKA

pasyme u o0jacHu Kako TemrnepaTypa,
J0JdBaHE NPUMEeCd M MEXaHHYKa uﬁpa}la
MaTepHjaia yTHHY Ha HeroBy crnetunduany
CNEKPHYHY MPOBOAHOCT (OTNOPHOCT)

Monena u wiacuukauja Marepujaia
KOjH Ce KOpHCTE Y eNeKTPOeHepreTHILH
OniuTe KapakTepPHCTHKE MPOBOIHUX
marepujana

Vruuaj remneparype, npuMeca u
MexaHuuKe odpasne Ha cneunpHIHy
ENEKTPUYHY [POBOIHOCT MaTepHjaia
MeTasu BeJiHKe NPOBOAHOCTH
Ocobune, npuMena u aerype dakpa

B]JCIIHGBanE OCTBAPEHOCTH HCX0Aa
BPUIHTH KPO3:

-

npaheH,e OCTBApPEHOCTH HCXOaa
TECTOBE 3HAMA

OxBupun 6poj yacosa no remama

[Morpeda 3a eHepriujom 1 odimLM
eHepruje (6 yacopa)
[Tpouseoama, npeHoc 1
AHCTpHOYIIHja enekTpHIHE
eHepruje (22 yaca)

Marepujanu y enekTpoeHepreTHLH
(22 yaca)

Veoa y enexrpuune mamnne (24
yaca)

[Mpenopyke 3a peajinaunjy Hacrase

KOPHCTHTH CBA J10CTYNHA HACTABHA
cpelcTsa

KOPUCTHTH MYJTHMEIHjaIHe
npeseHTauuje

ynyRuBaTH YHUEHHKE 114 KOpHCTE
HHTEPHET ¥ CTPYHHY NUTepaTypy
MOCTENEHO YBOAUTH YUEHHKE Y
ofnact Kpo3 Jbyacke norpede,
npHHLMNE pana, ONok-1ueme 1
OpojHe npumMepe 13 KHBOTA H
npakxce

MNOACTHUATH YUCHHKE Ja
CaMOCTAITHO aHalIH3Hpajy 1
pelasajy npodieMe nojeaHHux
0Ji0koBa (MHKpOCHCTEMA) H KPO3
Be3e H3Mel)y IUX HanpaBuTH
OCHOBY 3a NojeHHAYHe NpeaMeTe
KojH he ce odpahueaTi y KacHHjUM
rognHama

KOJl CBHX TeMa, He YIa3HTH Y
netabe, Beh G10KOBCKH 00jacHUTH
NpPHHLAN pana

MOTHBHCATH YYEHHKE 1a CTBOpE
HaKJIOHOCT Ka eeKTPOeHepreTHLM i
TEXHHIH YOTIITE

KOHTHHYHpaHO
YKa3HBaTHYUEHULIMA HA 3HA4a]




UMHMJIALLA Ha 0CODHHE
H NOHALIAHC
matepujana

pasnuKyje KapakTepHCTHKE MeTana Belike
NPOBOJAHOCTH

HaBene ocoduHe 1 Jerype Hakpa u
ATYMHHHjYMA H HHXOBA NOAPYUja NpHMEHE
ne(puHNULIE OTIIOPHE M CTIELNjalHe NPOBOIHE
MaTepHjane H HaBeaC HHXOBY HAMEHY
pasyme 1ojam H npHUMeHy TepMonapa
paznuKyje nonynpoBoaHHKe ca npumecama P u
N-Tuna 1 0GjacHH HbHXOBE KapPaKTEPUCTHKE
Hage/e rje ce W 3aTo Hajuelhie kopucre
NOYNPOBOTHHYKH ENEMEHTHY
eNIeKTPOeHEePreTHLUH

objacHu onwite ocobnHeE N HARENE BPCTE
JIHENIEKTPHKA

JepuHNIIE eNeKTPHUHY NPOBOHOCT
JMeNeKTPHKA W 00jacHH AMeNeKTpHuHe
THOHTKe

CXBATH Y3poke npodoja AHENeKTpHKa
HaBele rlie ce W Kako NpHMemYjy
€NEKTPOM30NALHOHHN MaTepHjanu y
eJ/IeKTPOeHepreTHLN

pasnukyje fiepomarneTHe MatepHjane npeMa
H:HXOBHM OCOOMHAMA H 3HA I'1e Ce U KaKo OHH
ynoTpebJsaajy

OcoOuHe, npuMeHa H ferype
ANYMHHHjYMa

Ornopuu matepujanu. CneunjanHu
NPOBO/IHK MATEpPHjaIN

[Mojam, npumena n Matepujanu 3a
TepMonap

Marepujajin 3a TON/bHBE OCHIYpaue
Marepujain 3a efeKTpHiHE KOHTaKTe
Bpere n
KapaKTepUCTHKENoNyNPOBOAHHKA ca
npuMecama

[pumeHa nonynpoBoAHUKA Y
eNIeKTPOEHEPTreTHIN

Oniurte KapakTepHCTHKE W BPCTE
JHENEKTPHKA

EjlekTpHYHa NPOBOAHOCT
anenekTpHka.uenekTputuu ryouum.
[MpoBoj auenekTpuka

[NpumeHa enekTpoH3ONaALHOHHX
MaTepHjana y eleKTPOCHEpreTHIN
Ocobuxe, Bpcre W ynorpeda
thepomarneTHUX MaTepujana

Yeon y
eJIeKTpHYHE
MalnHe

CTHlabe OCHOBHHX
3HaWba o NPHMeHH,
KOHCTPYKUH|H 1
HaYHHY pana
TpaHchopmaropa
[Mpony6puBare
3HdHd O OCHOEHHUM
3aKOHHMa
CIEKTPOTEXHHUKE Ha
KOjHMa ce 3acHUBa pajl
00pTHHX ENEKTPHUHHX
MallHa

Criuare 0CHOBHHX
3Haba 0 MOJEINH,
KOHCTPYKUHjH H
NPUMEHN 0OPTHHX
eNeKTPHYHHX MallKHA

HaBe/Ie OMIITY CBPXY. 3Hauaj n nojeny
eNeKTPOEHEePreTCKHX NMpeTpapaya

Ae(uHNLIE 1 TYMAaYH OCHOBHE 3aKOHE
€NeKTPOTEXHHKE Ha KOjHMa Ce 3aCHHBA pan
eneKTpUUHUX MainHa (Papangjes 3aKoH,
eneKTpoMexaHHuKa chiia, AMNEepoB 3aKoH)
HAnpaeH pasnuky wimeljy peasHor u naeanHor
KaJiema M OMHILe KapakTepHcTHKY 3acuhera
PEATHOT H HISAJTHOT MATHETHOT KOJIA

OIHILUE W3IMIE] MATHETHOT KOJIa M HAMOTaja Ha
npumepy jeanodasuor tpanchopmaropa
Tymauu pai Heonrtepehenor rpancdopmaropa
Ha npuHummy (Papanejesor 3akoHa (MpUMapHoO
KOJIO HarajaHo H3 H3BOpa jeHOCMEpPHE CTpyje
— YC/IOB MOjaBe MH/YKOBAHOT HATIOHA Ha
KpajeBHMa cekyHaapa)

Tymauu paa Heonrtepehenor TpaHcdopmaropa
Y KOJIy HAH3IMEHHUHE CTPYje W HHIYKOBaH:E
€NIeKTPOMOTOPHE CHIle CEeKyHIapa

00jacHH N0jaM KOHTPACNEKTPOMOTOPHE CHIIE

EjlekTpoeHepreTcku npersapaun,
OCHOBHa TIoj1eNna

OCHOBHH 3aKOHH HA KOjHM C€ 3aCHHBA
pan eneKTPHYHHX MalHa

IMojam Kanema W MArHeTHOT KoJia
CuHcTeMm 1Ba Kanema crnpernyra
MArHETHHM KOJIOM. ]'l()jaM npHMapa 1
cekyHaapa - TpaHcopmarop
Tymaueme pana nHeonrtepehenor
TpaHcdopmaTopa — NnpuMap Hanajat
W3 N3BOPA jeJIHOCMEpHE CTpYje
Tymaueme paia neonrepehexor
TpaHcopmartopa y Koy
HausMmenuuHe crpyje. Muaykosana
eMc ceKyHaapa

HHaykoBaHa KOHTPaeNeKTPOMOTOPHA
cHaa npuMapa

OcHorxa nojena 00pTHUX
SJIEKTPHYHIX MALIHA

[IpuHuMn paga eaeKTPHUHHX MOTOPA,

wuxoBor OyayhersaHumara Ha
CBAKOAHEBHH HHBOT H pan JbyYan

« pa3BHjaTH CBECT O 3ALITHTH
HHBOTHE CpEJ],HHE

Hanomena:

Jlo3BosbeHo ocTYName 011 Nporpama
mozke 1a 6yae a0 20%, anu ra mopa 1a
on00puTH oaroapajyiin cTpyaHu
opram wKone.




npHuMapa u beH YTHLA] Ha BPeHOCT NpuMapHe
crpyje (Jlenuoso npaguno)

HaBelle OCHOBHY MOAENY eNeKTPHIHHX
00pTHHX MalliHa (NpeMa PaJHOM PERUMY
M/T", npema BpcTH €TpYje, npemMa BHCHCHH
paaHor HanoHa)

pasyme H 00jacHH NPHHLMII pajia eleKTpHUHOT
MOTOpa (JIgjCTBO CHIIe HA AKTHBHH NMPOBOIHUK,
CIIper CHla KO/ [PABOYTa0HE CTPYjHE KOHTYpe
Y XOMOTE€HOM MarHeTHOM MoJbY, OOPTHH
MOMEHT)

pasyme 1 o8jacHi NPUHLNI paja elneKTPHIHOr
reHeparopa Ha npumepy potupajyhe
1PaBOYraoHe MPOBOJIHE KOHTYPE Y XOMOIeHOM
MarHeTHOM NoJbY M J1a HaBele H3pas 3a
HHJYKOBaHY eMC

naycTpyje (0n0k-1ema) 1 onHIle TOKOBE
cHara, aHajaW3Hpa yJIa3He W H3/1a3He CHAre Kojl
MOTOPHOT 1 r€HepaToOPCKOr PexRnuMa paia
o0pTHe MawHe U o0jacHu nojam ryoMTaka
yenocTaBn (pyHKIHOHAIHY 3aBHCHOCT H3mel)y
mMexaHiuke cuare, 6p3uHe odprama u odpTHOT
MOMEHTa

aHanuimupa ryduTke y oOpTHOj eNeKTpHYHO)
MallHHK, HABE/IE MECTa [/Ie HacTajy
ne(puHULIE cTeneH Hekopuihewa MalnHe
Je(puHLIE OCHOBHA PajiHa CTatba 00PTHHX
eNeKTPHYHHX MalluHa H 00jacHH ycloBe noa
KOjHMa HacTajy

OMHILe CNO/bHU H3IIE] 1 HABe/le OCHOBHE
aenoee oGPTHUX MalMHA H IUXOBY (hYHKLH]Y
OMHILE U3FNEL M HAYNH H3PAJIe MArHETHHX
KoJia OOPTHUX eNeKTPHYHUX MaiHa (nojam
UHJIHHAPHYHOT MarHeTHOT KoJia, rojam
MarHeTHOT KONa ca MCTAKHYTHM MOJIOBUMA,
0CHOBHE KOMOHHALM]e Y MpaKcH)

H3BPLIN NOJENY HAMOTaja 00pTHHX
ENeKTPHUHNX MallliHa fpeMa Y031 H OfHIle
Kako ce Hajuewhe n3Boae (KOHLEHTPUYHH,
pacnoae/beHu)

o0jacHn HameHy, U3rnel u noaeny kyhuwra
OOpPTHHX ENEKTPUYHHX MalIHHa

NpaBoyraoHa cTpyjHa KOHTypa ¥
XOMOIeHOM MarHeTHOM MoJby
[TpuHIMN paga oOPTHHX ENeKTPHIHHX
reseparopa, porupajyha npasoyraosa
KOHTYpa Yy XOMOT€HOM MarHeTHOM
nosmby

Tymauetbe paja eleKTpUIHUX MOTOpa
1 renepatopa npahemwem TOKOBa cHare
DyHKUHOHANIHA 3aBHCHOCT H3Mel)y
MexaHu4Ke cHare, Op3uHe oOpTama 1
00pTHOr MOMEHTA

['yOHLM eneKTPHUHHX MaLlHHA H
NPUPO/A HHXOBOT HACTAHKA, CTeNeH
nckopuihiersa

OcHoBHA pajiHa CTara eNeKTPHIHUX
MallnHA ¥ YCIOBH M0/ KOjHMa HacTajy
(peskuM Npa3HoT X0/a, PekHM
onrepehera, peAum KpaTkor crnoja)
OnwTH norsien Ha KOHCTPYKLM)Y
OOPTHUX eNEKTPHIHHUX MaLIHHA
MarHeTHo Koo 0OpTHHX
CNIEKTPHYHIX MAIIHHA

EneKkTpHyYHO K010 OOPTHHUX MallHHA —
HamMoTaji

Kyhuwra odpTHHX eNeKTPHUHHX
MallnHA, OCHOBHA Nnojena (0TBopeHa,
10JIyYOTBOpPEHa, 3aTBOpeHa, 3a
BIIAJKHE W eKCIUI03HBHE cpennne) u [P
KO (MeXaHHUKa 3alITHTA 01 Bllare H
Npoaopa cTPaHHX Tena)




KOPEJIALIUMJA CA IPYTHUM NPEAMETHMA:
- Ousmka
- OcHoBe eNeKkTpoTexXHHKe
- Enextpuuna mepera
- Enekrpuuxe HHCTANaLMje
- Enexrpuune mammune
- Enexrpoeneprercka noctpojeta
- [IlpakTnuna HacTasa



Ha3sus npeamera:

oanummsy o Hacora:

Paspen:

Linmsesn yuema:

CODTBEPCKH AJIATH ¥ EJEKTPOEHEPTETHLH

74 uaca

HApyru

— Paspujame GyHKUHOHAIHE pauyHAPCKE MHCMEHOCTH;
—  Cruuame 3nama 0 kopuiwhery payyHapa y eeKTPOTeXHHULN MOCeOHO Y eNEKTPOSHEPreTHLIN
— OcnocobmaBatbe yHeHHKa 33 CAaMOCTAIHW Pal Ha padyHapy Y eNeKTOpoeHepreTHLIH:

— Pa3ssujame cnocoOHOCTH YUEHHKA 33 THMCKH Pajl Kpo3 paj y pauyHapckoj MpemkH:

— OcnocoGbaBame yHeHHKa 3a MPHIPEMY H LITAMMALE FOTOBHX Mpojekara;

— lloacTHuame TaMHOCTH W YPEIHOCTH MPH H3BpLIABAILY PAaNHHX 3a1aTaKa;

— Pa3Bujarbe TOrHYKOT M aNCTPAKTHOT MHLLBEHA M KPUTHYKOT CTABA Y MHLILbEHY ]

HUCXOIH

OBABE3HH U MPENMMOPYYEHHU CAZIPKAJH

YIOYTCTBO 3A

TEMA LU b Tlo 3aBpiueTky Teme yueHuk he 10 TEMAMA JUIAKTHUYKO-METOAWYKO
OHNTH Y CTamy na: OCTBAPUBAIGE NMPOI'PAMA
. Vnm_aaame yUeHHKa ca *  HaBeje pauyHApCKy onpemy s  3Hauaj npUMeHe pauyHapa fpH NpojeKToBay Ha noueTky Teme yueHiKe ynosHari ca
3Ha4ajem npHMeHe KOja ce KOPHCTH Y ¥ eNeKTPOTeXHHLIH LHJBEBHMA 1 HCXOLHMA HACTABE, OHOCHO
pauyHapa nph EIEKTPOEHEPIEeTHLLM e  Bpcre nporpama KojH ce KOpHCTE ¥ yuetba, MIAHOM Paja i HAUHHIMA
npojeKToBamy y *  [oBeke NOTpedHY onpemy y ENeKTPOTEXHHLH OLICHHBAbA.
CJICKTPOTEXHHLIH W (YHKLUMOHATHY LETHHY s [lorpedHa pauyHapcka onpema 3a paj ca
Ocnosno o BpCTaMa nporpama Koju ce | e KkpeHe oabpane nporpame TPOrPaMum,
codraepeKHM p mokpeHe onabpare nporpa porp a OGanun nacrase
anaTnma ;;)ES stos ®  Pa3nUKY)C pall y MPEKH U [pemmer ce peanusyje kpo3 crenehe
TPOTEXHHLH camocTalaH pan obnuKe HacTaBse:
®  pa3MEeHH I0KyMeHTa Kpo3 « Jlaboparopujcke Bexoe (2 vaca
e Jlepuuucame norpedxe pauyHapcKy Mpeky HeaespHo X 37 Henewa = 74 yacosa
padyHapcKe onpeme 3a ®  [pUNpeMH 3a WTAMOY W Ha roJHIbe)
paz ca onabparim I0Tepy WHIK WTamMna4y
fporpamuma QLITAMIA JIOKYMEHT
s Vno3zHaBame yueHHKa ca | ®  KOPHCTH nporpam 3a odpany e [lokperame nporpama 3a TadenapHe MecTo peannsaunje HacTaBe
HaunHUMa Kopuithera Tabena 3a u3pany npeamepa 1 npopayyHe, KOMaHIHH rposop, henuje, Hacraea ce peanusyje y Y4HOHULH
nporpama 3a tadenapHe npopa4yHa (hopmyne, ynorpeda anarke AutoSum, ONPEeMJBLEHO] €A pauyHapuMa win y
npopavuyHe ®  KOPHCTH nporpam 3a ypehuBame opmyna, Tymadere rpemaka y KﬂGHHe‘I'}’ 3a pauyHape.
TabenapHe npopauyHe 3a (hopmynn, npoHanaxere rpelaka y
IMporpam 3a * [lose3usame HacTase ca norpebe enekTpoTEXHUKE (hopmynama, penatiusHe, ancojiyTHe U Togena onemensa na rpyne
Tﬂﬁlmaplly APYTUM NPeaMEeTHMA KPpo3 | e Ha OCHOBY 3a1aTka Wipajiu MEILOBHTE ajipece hennja v []j()pMyJ‘l H, Onesbeme ce 1enm Yy IBe rpyne,
obpany NpUMeEHy nporpama 3a rabeny, yGauu ofrosapajyhy ynorpeba rotoBux (yHkumja, Gopmaruparse
nojaraka TabenapHe pauyne (hopmyay H HIBPLIK NpOpauyH pannux nucrosa, hopMupare aujarpama, pai Ilpenopyke 3a peanusaunjy nacrase

*  rpaduukK npukaxe caapixaj
Tabene u pesynrare
npopauyHa

*  npunpemu Tabenapue noaarke
34 WTaMrame

ca ba3zama nonaraka

IMpumena nporpama 3a obpany Tadena y
OCHOBAMA eJICKTPOTEXHHKE 1
W3pauyHaBame KanauHTHBHOCTH NJOYACTOT
KOH/IEH3aTOpa Ha OCHOBY 3aJ1aTHX AHMEH3Hja

o PauyHapy kojit ce KopHeTe MOpajy GHTH
YMpEKEHH.

« KopueTuTi cBa 10cTynHa HacTaBHa
cpeacTea.




pa3meHn TabenapHe nojarke,
rpaduke 1 aujarpame ca
nporpaMom 3a ofpany Tekcra

Liprame KpUBE Nyetba i NpaKbetha
KOHJIEH3aTOpa Ha OCHOBY 3anate qopMyJe
H3pauynasaise penue, napanenHe ¥ MEIOBHTE
Be3e oTrnopa

HM3pauyHaBaie pelHe, napajieiHe U MeloBHTe
BE3e KOHJEH3aTopa

IMpumena nporpama 3a obpany Tadena y
0CHOBAMA eJIeKTPOTeXHHKe 2:

Liprame TpuroHoMeTpHjckux dyHkLHja
[TpopauyH aKTHBHE, pEaKTHRHE, NPUBHAHE
cHare u (haktopa cHare

Ilpopauyn penne, napanenie n MELIOBHTE Be3e
KOMILIEKCHE MMIEaHce

[IpopauyH 3Be31a TPOYrao y KOMILIEKCHOM
obnnky

Hspauynasaise cnare TpohazHor cuctema
Lpratse (asHUX H IHHHJCKUX HANOHA
TpodpasHor cHeTeMa

IMpumena nporpama 3a obpaay radena y
IeKTPHYHHM HHCTAJIAUMjaMa:

Ilpopauyn naga nanouna y MoHogasHom
TPOha3HOM HHCTAALUHOHOM BOAY NpeMa
3agatom obpacity

[TpopauyH OTNOPHOCTH y3eMiberba
y3eMJbHBAUA NpeMa 3aaatom o0pacily, UpTame
aujarpama pacrnojesne OTnopHoOCTH
pacnpocTupatha

Ipumena nporpama 3a o6paay rabena y
eNeKTPHYHHM MepebHMa:

TabGenapuu npukas pesyarara Meperha
I'padmukn npHKas pesyiTaTta Meperba
HM3pauyHaBame ancoiyTHe 1 penaTHBHe
rpeke

W3pauyHaBatbe Cpeiiibe BPEIHOCTH

Iporpam 3a
cuMyJaumjy
pana
eJIeKTPHYHHX
KOJ1a

Vio3HaBaie yueHHKa ca
nporpaMiMa 3a cHMynanmjy
pana eneKTpHYHIX KOa

lNoBe3uBame HacTaBe ca
JPYFUM NpeIMETHMA Kpo3
npUMeHy niporpama 3a
CcHMYJaUujy pana
CNEKTPUUHUX KoJia

KOpHCTH cO(pTBEpCKH anar 3a
CHMYJaUNjy pajia enexTPHIHUX
Kona

KOPHCTH OCHOBHE eJleMeHTe
nporpama 3a cuMynaumjy
eNeKTPHUHHX KOuta

KOPHCTH OCHOBHE BUPTYasHe
KOMTOHEHTE M HHCTPYMEHTE
caMoCTaIHO (hopMHUpa MoJiel

VI03HaBambe ca MPOKPaMOM 3a CHMYNaunjy
paja enekTpudHIUX kona. [nasHu nposop
EnemenTH 1 onumje riaBHOr Npo3opa H bHX0BA
HameHa

MeHH OCHOBHHX KOMIIOHEHTH Y MPOrpamy.
H360p KOMNOHEHTE W NOJIeIIaBatLE napameTapa
MeHH MepHHX MHCTpYMEHaTa, u30op H
nojeLIaBambe MEPHHX HHCTPYMeHaTa

« KopucTuTi mynTuMen1jante
npe3eHTaunje

« ymyhuBaTH yueHnKe 1a KOpUCTe
TEXHHYKE NMPOMHCE W NPHPYYHHKE.,

« VYnyhusaru yyeHuke 1a
KOPHCTEHHTEPHET M CTPYHHY
JIMTEpaTypy.

« MoTHBHCaTH yueHHKe 3a camocTanan
pan.

« TloacTnuat yyeHuke ja pane y
NapoBHMa H MawHM rpynama.

Ouemnpame

BpeHOBake OCTRAPEHOCTH HCX0A
BPLIMTH KPO3:

« mpaheme ocTBapeHOCTH HEX0Aa

¢ TECTOBE 3HAKA

«  penu3oBaHe panoBe

*  W3pa;y NpojeKTa UiH AC0Ba MpojeKTa

OxeupHyn Hpoj YaACOBA MO TeMaMa

+ OcHoBHO 0 copTBEpCKHM anaTuMa
(2 yaca)

« nporpam 3a tabenapHy odpany
nojaTaka
(30 uacosa)

« [pOrpaM 3a cHMynauMjy pana
efekTpuuHUX Kona (20 uacoa)

e [IpOrpam 3a LpTake eleKTPHYHUX
HHcTanauuja (22 yaca)

Haunu ocTBapuBama nporpama
MNYTCTBO

[lpoBepy BewTHHA CTEYEHHX KPO3
nabopatopujcke BekOe, Y TOKY LIKOJICKE
rofMHEe  YPAaAMTH HeTHPH nyTa, Kpos3

oabpany BemxOH.

[Mpenopyke 3a peanusauMjy Hacrase:
lNpahemwe nanpenosama yueHuka ce olBHja
Ha CBAKOM Yacy, CBaKa akTHBHOCT je ao0pa




jenHoCcTaBHHUjer eneKTpUIHOT
KOJ1a

CHMYJIHpA pal Mojena
jeltHoCTaBHMjer eNeKTpUYHOT
Kona

aHanu3Mpa pesyarare
cHMYyJallje H H3Bee
oarosapajyhe 3ak/pyuke

Liprate jenHocTaBHHje weme (npocTo
€JIEKTPUYHO KOJIO), NMOBE3HBahe OCHOBHHX
MEPHHX HHCTPYMEHATA, CHMY1aLuja

TMpumena nporpama 3a cumyJiaumjy
eIeKTPHYHHX K0J1a jeIHOCMepHe CTpyje
[MpocTo eNnexkTpUiHO KOJIO ca j1Ba H3BOPa H TPH
OTMOPHHKA, MEPEHLe eIeKTPHYHE CTpYje,
Mepetbe HanoHa, aHaaxu3a pajia eleKTpHIHOr
Kona

[1pocTo enekTpH4HO KOJO, peryiaumja cTpyje
NPOMEH/BUBHM OTNOPHHKOM (}:l{:l.'fl.'T'rlT)1 dHanH3a
pana enekTpUIHOT Kona

Perynaumnja HanoHa npoMeHbUBHM
OTHOPHUKOM(MOTEHIIHOMETAD), aHaNK3a paia
€NeKTPHYHOT Kona

CI0KEHO eIeKTPHYHO KOJI0, ca TPH IpaHe H Ba
4BOpaA, MEPEHbE HAMOHA H CTPYja Y eIEKTPHUHOM
xony, nposepa KnpxohoBux 3akoHa, aHanu3a
pana eNeKTpHYHOT Koaa

IMpumena nporpama 3a cumyJiauujy
€J1eKTPHYHHX KO0J1a HAN3MeHHYHe cTpYje
OTNOPHUK, KAlleM 1 KOHAeH3aTop Y Kojy
HaW3MEeHHYHe CTPYje CHHMalhe TanacHor
001MKa HAMOHA W CTPYja OCLMIOCKOMOM,
aHaJIW3a pajsa enekTpPUYHOT Kosia

Penna Besa oTnopHuKa 1 Kanema, Mepemwe
HAMOHa W CTPYja pe/iHe Be3e eleMeHara,
CHHMaH€ TanacHor 00JHKa HanoHa H cTpyje
NpHjeMHUKA OCLIMIOCKOIIOM, AHAIN3A paja
ENIEKTPHUYHOT Kona

Penna Besa 0TNOPHHKA M KOHIEH3aTOPA,
Mepetbe HaloHa W CTpyja pejiHe Bese
elemMeHaTta, CHUMame TanacHor odnika HanoHa
H CTPYje NpHjeMHHKA, aHain3a pasa
EJIEKTPHUYHOT KOna

Penna Besa RLC enemenara y kony
HAU3MEHHUHE CTPYje. MEPELhE CTPYje peHe
Be3e W HarnoHa Ha efeMeHTHMa, nposepa 2.
Kitpxoosor 3akoHa y Koy, aHaau3a pasa
eNIEKTPUYHOT Kona

[lapanenua ee3a RLC enemenara y kony
HAM3MEHHYHE CTPY]E, MEPEH:E HATIOHA
napanesiHe Be3e H CTpyja enemenTa, mposepa 1.

NpHIHKA 3a MpPOLEHY HanpeloBata H
fagame  nospatHe  vHopmaumje, a
oleIBambe YHEHHKA Ce OZIBHja y CKaaly ca
npﬂBHJ’JHHKUM 0 OUCHHBAKY. Vuenuke
Tpeda ocrnocob/baBaTh U OXpadpHBaTH 1a

MpoUeH:Y]y  COMCTBEHH — HAMpeaak vy
OCTBAPMBAtbY 3alaTaka NpeAMeTa, Kao M
Hanpenax NPYTHX yHeHHKa y3

oaroeapajyhy aprymentauujy.

[pn NpaBberwby  MECeMHHX H
OMEpaTHBHUX  TJIAHOBA  HEOTIXOAHO  je
OCTBAPUTH capajiiby ¢a HACTABHHLHMA KOjH

peanusyjy npeamMere: OcHoge
eJIEKTPOTEXHUKE, Enexrpuune
uHcTanauuje, Enextpuuna  mepewa M

Enexrponnky. Tae rop je Tto moryhe
YCMOCTaBHTH KOpenauujy H ca OpyraMm
CTPYUHHM npeaMeTuma. Ako je Moryhe,
BPEMEHCKH YCKJIAANTH usBoleme
HACTABHMX  jEAMHMUA W3 HABEACHMX
npeamera u penocien ussohera pexdn uz
co)TBEPCKHX anaTa y eNneKTpoeHepreTHIIH.
Capagma je HeonxodHa Kako Ou ce
OCTBAPH/IO CHHEPTeTCKO YCRajatse 3Hakkha 13
cpoanux npeamera. Koa  yuenuka je
HEOMNXOIHO W3rPAINNHTH MO3HUTHBAH OIHOC
npeMa  WKOJICKO]  HMOBHHH,  OJHOCHO
OMNpeMH Tj., pauyHapHMa Koje KopHcTe.
[MocedHo yueHuuuma oBjacHUTH 3HAUE]

TEXHHUKE JIOKyMeHTauuje, Ha4YHHe
NpHIPEME, KOHTPOJE H 4yBama TEXHHUKE
JOKYMEHTaUMje.

[TokesbHO je 1a HACTABHHK HA YBOIHHUM
yacoBMMa 00jacHH  ydEeHHUMMA 3Hauaj
npHapikapatba NpaBuia  roHawama y
naboparopuju 3a Codreepcke anare y
e/IeKTPOEHEPreTHIIH, Kao W Ja MOMOTHe
VUSHHUMMA Jla caMi Hanuuy fpasuia
noHawama. CyrepucaTH yY4YeHWUHMa aa
NpaBuIa Hanuwy y apupMaTHBHOM 00NHKY
H J1a, aKO je HeonxoHo, 3aTpaxe nomoh on
HACTABHHKA cprckor jesnka., YcBsojewa
NPaBUIa MOCTABHTH HA BUAHO MECTO Y




Kupxodosor 3akoHa y Kony. aHanusa paaa
CACKTPHYHOI KOJa
IMpumena nporpama 3a cuMyJaumjy
EIeKTPHYHHX K012 Y eJ1eKTPOHHIIH
e Cumynauuja 1uose y KOy jeHOCMEpHE CTpyje,
Mepete CTpYje H HanoHa AHoNe, paaHa npasa
pajHa Tauka
e Cumynaumja paga crabHIH3aTOPCKE AHOE
e Cumynauja jeJIHOCMEPHOr pesiMa paja
TPaH3HCTOpa, paaHa npasa pajaHa Ta4yka

*  Yno3uaeame ydeHHka ca
nporpamMmma 2a
NPOJEKTOBALE ENEKTPHYHHX
HHCTANIALH]a H OCBET/bEHA
OO0yuagarbe yueHuka 3a
u3pany jeaHoCTaBHHjHX
npojexaTa enekTpHIHUX
MHCTAIALM]A W OCBET/hEeHa

IMporpam 3a
HPTALE

eJIeKTPHYHHX .

HHCTAALMjA

upTa nea0Be TEXHUIKE
NOKYMEHTaLHje H YHOCH
oaroeapajyhe usmene y
noctojehy v CAD anaruma
MIOKpPEHe Mporpam 3a Lpratbe
KOPHCTH OCHOBHE KOMaHIe
nporpama

yBe3e 1 y [porpamy 0TBOPH
rpaljeBHHCKe OCHOBE

Ha JIATHM OCHOBaMa HalpTa
eNIEKTPUYHY HHCTANALM)Y
NpUOpeMH LpTex
eNEKTPHYHNX HHCTAZAUM]A 3
pasMeHy Kpo3 pauyHapcky
Mpexy

NPHAPEMH LUPTEK 3a
WITAMIIakhe Ha NIoTepy H/Hin
wramnady

OUITaMna roTtos UPTEXK Ha
NIoTepy W/HIK WTaMnavy

e [lokperame nporpama, KOOPAWHATHH CHCTEMH
nporpama, naneta anataDraw uModify, Heku on
BaXKHUjUX anata w3 Draw menuja, Heku ol
sakHUjuX anara u3 Modify menuja, ynorpeba
anarku 3a noMoh Npu UpTaky, ClojesH,
wramnare, OI0KOBH, Kpeupame Ol10Ka,
yOauupame 0710Ka Ha UPTE, H3B03 aTpudyTa

Tpumena nporpama y uptamy eJleKTPHHHHX

HHeTAnauKja:

* llprawe paaHe ocHore dhopmarta Ad u A3,
1noJielaBarbe pasMepe Ha OCHOBH

* VHOlIEHE OKBMPA LUPTEKa H cacTaBHHLLE,
NONYHaBAKE CACTABHUIIE LPTEKA

e [lpTame OCHOBHHX CHMOOMA ENEKTPHUHHX
HHcTanauuja, popmuparse 6ase cumbona

e llpraibe OCHOBe jelHe rapcomepe

e [locTasmame enemeHaTa eneKTpuyHe
HHeTanaudje Ha noanory. IMosesnBatse
e/emMeHaTa TpacamMa HHCTalalMOHHX BOIOBA

e llprame jenunonue weme pasgonne Tabe
JjeaHOCOBHOr CTaHa WM rapcombepe

e [Ipunpema 3a wramny TEXHHYKOT LpTexa

nabopartopuji.

Hanomena

Jlo3BO/bEHO OCTYNAKE O/l Nporpama je
20% anun ra Mmopa na o100pu oarosapajyhn
CTPY4HH OPraH WKoJe.

KOPEJIALIHJA CA IPYTUM NPEAMETHUMA
—OCHOBH eNEeKTPOTEXHHKE
—Enextpuune HHCTANALM]E H OCBET/HEHE
—Enextpuuna mepemwa
—Enexrponuka
—Texnuuka nokymeHTauuja




Ha3sus npeamera:

Toauwmsk o vacosa:

Paspen:
LinbeBn yuema:

EJEKTPUYHA MEPEIA

111 yacoea
Apyrn

—  CTHuame OCHOBHHX 3HaHa 0 OCHOBHUM MEPHHM WHCTPYME@HTHMA W MEPHUM MeToJaMa;
— Oenanasatbe BelUTHHAMA Koprilhewba MepHHX HHCTPYMEHaTa H npubopa;
—  OcnocoblbaBabe yieHNKa 3a epUKaCHO H paLHOHANHO Kopuiifiebe MEPHHX Cpe/IcTaBa i onpeme;

—  CruHuame OCHOBHHX 3Hamba 0 MPaBIHO] 00pajn U NpUKa3HBakY PE3YNITATA MEpEHa;

— CTHuame OCHOBHHX 3Hakba 0 eNEKTPHYHUM OPOjHIHMA H HHXOBO] IPHMEHH;

— CTHUabe OCHOBHHUX 3Hatha O MEPHHM METOJaMa 3a Meperbe OTMOPHOCTH, MHAYKTHBHOCTH M KanauHTeTa;

—  CTHUaHKE OCHOBHMX 3HAWA O NPUMEHH AHFHTANHHX HHCTPYMEHATa ¥ OCLWIOCKONA Y ICKTPHUHHM MEPEHHMaZ
—  CrTHuame OCHOBHHUX 3HAHKA O MEPEH:HMa Ha KaDOBCKHM BOJOBHMA;

— Cruuamse ocHOBe 3a Jabe rpahierse pasBoja MEPHHX CPe/ICTaBa U OTpeMe H )

/CaBplLIaBame U3 obnacTu MEpHE TEXHHKE!

TEMA

Wb

HCXO0/IN
[1o 3aBpmieTky Teme ydeHHK he OHTH Y cTaiby
a:

MPEMNOPYYEHH CAAPKAJH
Mo TEMAMA

YIIYTCTBO 3A
AUJAKTHYKO-METOAHYKO
OCTBAPHUBAILE MPOI'PAMA

OcHoBHO 0
eJIeKTPHYHHM

* VI103HABALE YUEHUKA ca
obaamhy eJeKTpHUHNX
Meperba

® 00jacHH 1ITa je NpeaMeT MpoyvaBara
CHEKTPHYHHX MEPCH-a
o0pasno®u pazauxy uimely OCHOBHHX H

* VBoIHA pa3Matpara, npeaMer
NMpOyUdBdkd CCKTPHYHHX MEPCHA
® OCHOBHE jEAMHULIE U H3BEJCHE

MepemnHMa ® CTHLAHhE OCHOBHUX 3HaHa 0 H3BEEHMX jelHHNLA jenuuHuue
OCHOBHHM W H3BEIEHHM * HaBele OCHOBHE jennHuue Sl cuctema * Sl cucTeM jenHHHLA
jenunnuama ® W3BPLINM KaicHHKALN]y 1 HABEAE OCHOBHE * Knacudpkanmnja u METO/IE Mepetsa
METOJIE Mepetba
® yro3HaBame yueHHka ca ® HaBelle BPCTE rpelaka i Y3poK HHXOBOT e OcHOBHH NOjMOBH O rpelKaMa H
OCHOBHHM rpellKamMa, HacTajamba Y3pOLIH HHXOBOr HaCTajambha
Pauyn Y3pOLMMa HUXOBOI HACTaHKa, | & o0pa3noku MoryhHOCT OTKIatbaba * Bpcre rpewnaka: rpy0e,
rpemaka MOryhHOCTHMA OTKNIambaba 1 nojeIMHUX BPCTa rpelaka cHCTeMaTcKe, ciydajHe
H3patyHaBatba ® Hanuue v 00jacHH HAUKH U3PAuYHABAA * Mspauynapame rpeuiaka: anconyTHa
ancoyTHe rpeLike i HaBele jeaaH npuMep 1 peslaTHBHA rpeLika
® Hanuile U 00jacHH HaYHH M3padyHaBatba e [lojam Ta4HOCTH H MPELIH3HOCTH
penaTHBHE rpeuike W HABE/IE jean npuMep MEpHOT cHCTeMa
® 00jacHu pasnuky 3mehy NojMoBa TauHOCT U
NIPEeLH3HOCT MEPHOT cHCTEMA
® CTHIAHE OCHOBHHX 3Hatha O ® 00jacHM IITA je TO eTaJOHCKa BeJTHIHHA » Etanonn, knacudukaumja etanona.
npudopy KOjH CE& KOPHCTH ® OMUIIC CTPYKTYPY €TaloHa Hanowa w ETanon Hanoxa v OTNOPHOCTH
Mpudop 3a TOKOM MEpHHX MOCTYNaKa OTMOPHOCTH e MepHH OTNIOPHHLIK, KAJIEMOBH H
eJEKTPHYHA & GRS DEHORAI BT ® HaBe/Je OCHOBHE KapaKTepHTHKE MepPHHX RORICH3IATOPY
Mepera OTMOPHUKA e Hssopu jenHocmepHe 1

y paay ca MepHUM npHGOpoM
H HHCTPYMEHTHMA

HaB€€ OCHOBHE KapaKTEePHTHKE MEPHHX
KanemoBa

® HAaBeAE OCHOBHE KAPAKTEPHTHKE MEPHHX
KOHIEH3aTOpa

Hau3MeHHYHe CTPYje
[Mpenopyyene gadopatopujcke

BekOe

¢ Ha MOYETKY TeMe YUeHHKE
YNO3HaTH Ca UM/BEBHMA H HCXOAHMA
HacTage / Yuera, niaHoM paia v
HAYHHHUMA OLUCH:-HEaH:A.

Mecto peannsauuje Hacrase

® TEOpHjCKA HACTABA Ce peanusyje y
yuuoHuuu (74 yaca)

* pexOe ce peanusyjy y nadboparopujn
3a eneKTpHuHa Mepersa (37 uacosa)

]'loge.rla ole/betba Ha rpyne

+ [lpunukom peanusaumje BexOH
O/leJbebe Ce JIENH Ha JIBe rpyne

OuemHBaILE TEOPH|CKOT ea
npejiMera

BpeiHoBamwe 0CTBAPEHOCTH HeXo1a
BPUINHTH KPO3:

e qnpaliele OCTBAPEHOCTH MCX0Aa
® TECTOBE 3HaMA

OuemnBame JadopaTopHjckux
BemOH




HaOpojH OCHOBHE H3BOPE jeIHOCMEpPHE

cTpyje

HaGpOjH OCHOBHE H3BOPE HAH3MEHHUHE

cTpyje

® 110BEKE MEPHE HHCTPYMEHTE H OCTamy
ONpeMY y EIEKTPUYHO KOJIO npema
NPHIIOAKEHO] LIEMH

® camMoCTalHO H3Beje BexOy npema

I0DHjEHOM 3a1aTKY

W3BPLUK 00pay pe3yaTara Mepetba

Haupta oarosapajyhe anjarpame

1. Perynauuja ctpyje peoctatoM u
HATNOHA NOTEHLHOMETPOM Y
eNeKTPHYHOM KOy

AHANOrHN MEpPHH
HHCTPYMEHTH

® CTHUAHE OCHOBHUX 3Hata 0
AHATOTHHM MEPHHM
MHCTPYMEHTHMA U HUXO0BO]
NPUMEHH Y Mepetby
oaroBapajyhux enekrpuuHHUX
BE/THYMHA

® CTHUAILE NPAKTHYHHX
BELUTHHA ¥ pajay ca
CTaHAAP/IHHM aHANOTHHM
MEPHHM HHCTPYMEHTHMA

OIHILE OCHOBHY CTPYKTYPY aHAJIOTHUX

WHCTpYMEHaTa

ofjacHu 3a11TO Ka3abKa MEPHOI CHCTEMA

3ay31Ma PaBHOTENHU MON0XKaj

* HaOpOjH OCHOBHE KOHCTPYKIIMOHE €NeMeHTe
AHAIOIHUX MEPHHX HHCTPYMeEHATa

® HALPTA NPHHLMKICKN W3rel HHCTPYMEHTA ca

KPETHUM KalleMOM M 00jacHi NpHHILIMN pana

o0jacHH NOCTyNaK NPOLIHPHBAKA MEPHOT

ofcera amrnepmerpa

u3Bee W3pas 3a oapelupame oTouHOr

OTNOPHUKA

* 00jacHH NOCTYNAK NPOIIUPHBALA MEPHOT
orncera BoATMeTpa

* u3Be/Ie H3pas 3a oapehuBaie 10AaTHOT

OTMOPHUKA

00jacHM KaKo ce MHCTPYMEHTOM Ca KPEeTHUM

KaIeMOM MEpPH OTHOPHOCT

® HALPTA ENEKTPHUHY 1IeMYy 1 00jacHH KaKo ce
HHCTPYMEHT ca KPETHHM KaJleMOM MOKe
KOPHCTHTH 32 MEPEHE HANZMEHHYHUX
BEIUYHHA

* Hapelle OCHOBHE KapaKTepHTHKE

YHHBEP3ATHUX HHCTPYMEHATA

HALPTa OCHOBHY CTPYKTYPY HHCTPYMEHTa ca

nokpeTHuM reoskhem n oGjacHu MpHHLMN

pana

HaLPTa OCHOBHY CTPYKTYPY

CNEKTPOIHHAMHYKOT HHCTPYMEHTa W

ofjacHH NPHHLKN paja

® HALPTa LEMY NOBE3NBaA

® OCHOBHA CTPYKTYPA aHAIOTHNX

HHCTPYMEHATA

Tymauerme npuHIMNa paja Ha

OCHOBY KPETHOT M OTIOPHOT

MOMEHTa

KOHCTPYKLUHOHH eleMeHTH

aHANOTHHX HHCTPYMEHATa

e KoHcTaHTa HHCTpyMeHTa,
0CeT/LHBOCT

e Cranjapau 3a MepHe
HCHTpYMeHTe( Kjiaca TauHOCTH,

rpaHuvHa rpeika, npeonrepehete,

HaTnHe U cumOomm)

MHCTPYMEHT ca KPeTHUM KaleMOM,
OCHOBHA CTPYKTYPA W NPUHLIHI
pana

Asmnepmerap U NpoIHPUBALE
MepHOT oricera

* Boarmerap u npolnpueake
MEPHOT Oncera

Ommerap

Mepere Hau3IMEHHUHUX BelIMHHA
HHCTPYMEHTOM €a KPETHHM
KajeMom

VHHBep3IaNHN HHCTPYMEHT
HHCTPYMEHT ca NOKPETHHM
reoxcljem, OCHOBHA CTPYKTYpa H
MPUHLKM paja

TepMHUKN HHCTPYMEHT
EnexTpoanHaMHuKy HHCTPYMEHT,
OCHOBHZ CTPYKTYPa H IIPUHLMII

chﬂ.HﬂBaH:e OCTBAPEHOCTH HCX0/1a

BPIUHTH KPO3:

e npahemse OCTBAPEHOCTH HCX0/1a

e u3BewTaje o ypahennm
nadopartopmjckum Bembama

e ondpaHy nadopaTopujcKux BekOHn

OxBupHu 6poj yacosa no_remama
®  (OCHOBHO O ENCKTPHUHHM
MepethHMa
(3 yaca)
* Pauyn rpewaxa
(4 uaca)
e [Ipubop 3a enexkTpHiHa Mepera
(5 yacosa)
®  AHANOMHH MEPHH HHCTPYMEHTH
(18 uacosa)
* Enextpuuna dpojuna
(8 yacosa)
*  Mepete efeKTpHiHe 0THOPHOCTH
(5 yacosa)
o  Mepeme HHAYKTHBHOCTH
(4 yaca)
e Mepeme kanauuTeTa
(4 yaca)
o JIUrHTIHH MYJITUMETPH
(7 uacora)
e Ocuunockon
(8 wacosa)
* Mepema Ha kabnoeuma
(8 yacosa)

Mpenopvke 3a peanusaunjy Teopujcke
HACTABE

Ilpunukom useohera Teopujcke HacTaBe
KOPUCTHTH orosapajyhe
MYJITHMEIH]aNHe METOIE, HAPOUHTO
NPHIHKOM NPpHKA3ZHBatLA




eNeKTPOAHHAMHIKOr BATMETPA Y
ENEKTPHUHO KOO H 00jaCHN NOCTYNAK
onpeljuBatba KOHCTAHTE BATMETPA H MEpeHe
CHare

CaMOCTAIHO 0BjacHH H 1EMOHCTpHPA
NOCTYNaK NpoBepe TAUHOCTH aMMepMeTpa
WITH BOJITMETPA

H3BPLUH NPAKTHYHO NPOLIUPHBAILE MEPHOT
oricera amnepMeTpa H BOJITMETpa

o0jacHM W 1eMOHCTPHPA MOCTYNAK Mepeta
CHACKTPHYHE Dﬂp()pHOCTH (JTI']UPHHKH
aHaJIOrHUM OMMETPOM

oapenu koeuuujeHT (aktop) odanka
TNOBEXE BATMETAP Y ENEKTPHYHO KOJIO W
H3BPLLUK Meperbe eNeKTPHUHE cHAre y Koy
jenHocMepHe cTpyje

pana-eneKkTpoaHHAMHYKH BaTMETap
Ilpenopvuene nadopaTopujcke

BewOe

1. Tlposepa rauHocTH amrepMeTpa W
BONTMETpA, oapehuBaiLe
KOpeKLHje

2. TlpommpHBame MepHOT oncera
aMmrepMeTpa M BOJITMETpa

3. Meperse OTNOPHOCTH AHANOTHHM
OMMETPOM

4. Mepetbe HAaH3MEHHYHNX BeHYMHA
HHCTPYMEHTOM Ca KPETHUM
Kanemom, onpehusatbe akropa
o0auKa

5. Mepeme cHare BaTMETPOM Y KOy
jenHocmepHe cTpyje

Enexkrpuuna
opojuna

e CTHLalke OCHOBHUX 3Haha 0
eneKTpHYHIM Opojuinma

® CTHLAKE OCHOBHHX BEIITHHA
¥ pajy ca eNexTpHUHHUM
Opojunnma

o0jacHH HaMeHY eNeKTpUYHOr Opojina
HaLpTa KOHCTPYKLH]Y H 00jacHH NPHHLIAN
pana MoHoasHor HHAYKUHOHOT Opojina
HaLPTa eJIEKTPHUHY LIEMY NOBE3HBAbA
Opojuaa y eneKTpHIHO KOJo

OIMHILE MPHUHIHMACKY CTPYKTYPY TpodasHor
HHAYKUHOHOr Opojuia ca TpH MepHa
cHCTeMa M JBa MCKa M HaLpTa eNnexTpHUHY
eMy [10BE3HBAMA Y eJIEKTPHYHO KOJIO
oQjacHn HameHy ABoTapudHOr Opojuna u
HaYHH MpoMeHe TapHde

oGjacHn HameHy OpojuIa ca MmoKasusaueM
MaKCHMYMa

00jacHH NOCTYNaK UCIIHTHBAbA MOHO(pAZHOT
HHAYKLHOHOT Gpojuna

M0BEKE ENEKTPHYHY ONpPEMY Nnpema
NPHIOKEHO] LIEMH

ouMTa KOHCTaHTy Opojunia ca npeame nioye
1 OZIpeH BPEAHOCT YTPOLIEHE eNeKTPHUHE
CHEPrHje Ha OCHOBY YHanpej 3ajartor Opoja
obpraja koje auck Opojuna Tpeda na
Hanpasu

OJIpe/ii eNIEKTPHYHY eHEPTHjy BaTMETPOM H
LWITONEPHLIOM 1 YIOpeau ca BpeaHoihy
eHepruje onehene Opojuaom

* HameHa, KOCTPYKLLH]a,[OBE3HBALE
Y eNeKTPHIHO KOJIO

o [Ipunuun pana monodasnor
HHIYKLMOHOT Gpojina

® Tpodpazno nnaykunono opojuno

» JIporapudno Gpojuno

* bpojuno ca mokasuBaiem
MaKkCcHMyMa

* Hcnuruparse enektpuunnx Opojuna

Ipenopvyene nadopaTopHjcke
Bewde

1. Mepeme enextpuuHe eHeprije
MOHO(a3HUM MHIYKIHOHHM
Bpojunom

KOHCTPYKUHOHHX W3riena
onrosapajyhinx MepHux nucTpymenara.
I'ne rox je To moryhe yuennumnma
JIEMOHCTpHpaTH oiroapajyhin
UHCTPYMEHT Koju ce obpalyje.

Tamo rze je T0 HENOXOAHO yeHHIUMA
NPUOIHKHTH H3JIaraHy MaTepHjy Kpo3
oaroeapajyhu pauyHcku npumep.
[Mpunukom obpasne nurutanHux
HHCTPYMEHaTa y4eHHIUMa MPHOTHKHTH
CTPYKTYPY HHCTPYMEHTA Ha MPHMEPY
OCHOBHOT 010K Aunjarpama. [punnkom
o0jalssaBamka Meperka oroeapajyhux
BEJIHYHHA AHIHTATHHM HHCTPYMEHTOM
YUEHHUKY 00jACHHTH KAKO HHCTPYMEHT
NPaKTHYHO J1a KOPHCTH (YnoTpeOHu
HHBO) €3 ynmywTamka y ay0oKy
TEOPH]CKY aHAIN3Y NPHHLKIA MEpEeHha
JHTHTATHAX MEPHUX cHcTeMa.
Ipunukom obpane HactaBHe Teme
Oocunnockorn, He ynyLTaTH ce y
JeTambany yHyTpauby CTPYKTYPY
ocuunockona, seh je oBpannTi Ha
0/I0KOBCKOM HHBOY. YU€HHKe NeTabaHo
YOYTHTH KaKO J1a KOPHCTE HHCTPYMEHT,
OIHOCHO 3Hauewe u ynortpeda
nojeAHHNX GyHKUHJCKNX NpeKIoHHKa 1
Tacrepa. [lokemHo 61 Ouno Ha
TEOPH]CKOM ey OpraHu30BaTH 1
NpaKTHYHY JAeMOHCTPALH]Y
nojieuIaBama 1 MEpeiba OLHIOCKOMOM.,
TecToBe NpHAATOJANTH TEMATCKNM
HenMHaMa ¥ MowkesbHO X je YPaanuTH
HajMatbe TPH Y TOKY MONYTOAHIITA.
3aBpiuny TECT YPannuTH Ha Kpajy
IIKOJICKE FOAHHE.

Mpenopyke 3a peajausaunjy
J1a00paTopHicKNX BeKOH

Ilouerak Be:xOM MOMEPUTH TAKO J1a ce Ha
TEOPHjCKOM Jlety npeamera odpain




® CTHUAHE OCHOBHHUX 3HAHA O
MEPHHM METO/aMa 3a MEpPEH:E

HALIPTA EAEKTPUUHY IIEMY 33 MEpetse
enekTpuaHe ornopHoctTiUl MeTomom y

* Mepetbe eleKTpHYHE OTIIOPHOCTH
UI meTomom

Mepeme ENEKTPHYHE OTIIOPHOCTH HAMOHCKOM M CTPYjHOM CIIOjY * ButctoHoB mocT
€IEKTpHYIHE ® CTHUAE MPAKTHYHHX ® o0jacHH yTHLA] cHCTeMATCKe rpeiike MepHe | e ToMCOHOB MOCT
OTMOPHOCTH BEIUTHHA KPO3 MPHMEHY METO/IC M ONMIIEC MOCTYNAK 33 CMabeibe ® Mepetbe YHYTpalllthe OTHOPHOCTH
MEPHHX METO/1a 3a BEHOT yTHLaja akymyJsiatopa GaTeija
oapehuBaibe HenosxaTe * 0JIpely TauHy BPEIHOCT OTIOPHOCTH INpenopvuene JadopaTopujcke
OTIOPHOCTH HEMO3HATOT OTNOPHHKA Bexxbe
® HALPTA eleKTpuUHy wemy Burtctonosor
MOCTa, HaBe/Ie YCIIOB PABHOTEKE M H3BENE 1. Mepemwe ornopHocTH Ul MeTo10M
u3pas 3a oapehusame HenosHare 1 BHTCTOHOBUM MOCTOM
OTHOPHOCTH 2. Mepetbe yHYTpalLlhe 0THOPHOCTH
® HaupTa eneKTpHUHY wemy ToMcoHoBor aHymyJnaropa
MOCTa, HaBe/le YCJIOB PABHOTEKE MOCTa U
objacHu nocTynak oapehusama HenosHare
OTHOPHOCTH
® HalpTa eNeKTPHUHY WeMy 3a opehjupaise
YHYTpaLlthe OTHOPHOCTH aKyMynaTopa u
o0jacHu nocTynak ojpeljupata HenosHare
OTHOPHOCTH
® 10BEJKE OMNpeMy npema NpHIOKEHO] WeMH 1
CamoCTanHoO OPENH HENO3HATY BPEAHOCT
otnopHoct Ul MeToaoM
® O/pelu BPAHOCT HEMO3HATE OTIIOPHOCTH
npuMeHoM Butctonosor MocTa
® [I0BEKE ONpPEMY [peMa NPHIOAKEHO] LEMH 1
OlpenH YHYTpalliby OTIOPHOCT
aKyMmynaropa
® CTHLAKE OCHOBHHUX 3HaHa 0 ® HalpPTa eNeKTPHUHY LieMy, 00jacHH MEpHH ¢ Mepethe HHAYKTHBHOCTH Ul
Mepemse MEeTO/Iama 3a Mepethe NOCTYNaK W Hanuile u3pas 3a oapehueame MEeTO/IOM

HHAYKTHBHOCTH

HHIYKTHBHOCTH
® CTHLAE NPAKTHYHHUX
BEIUTHHA KPO3 NMPUMEHY
MEpHHX MeTo/a 3a
ojpeljupaibe HenosHare
HHAYKTHBHOCTH

HenosHate HHAYKTHBHOCTH Ul MeTon0M
HalpTa efekTpuuHy wemy Makceesnosor
MOCTa, HaBell YCIOB PaBHOTEKE, U U3BEIE
H3pa3 Ha Heno3HarTy MHAYKTHBHOCT
1NoBesKe ONpeMy Mpema NpUIoKeHo| LWeMH
CamMOoCTalHO CTIPOBEE MEPHH MOCTYMNAK U
OJpeaH Bpt?.-‘_'LHDL‘T HHAYVKTHBHOCTH Kajiema

* Mepemwe HHAYKTHBHOCTH
MakcBesIoBHM MOCTOM
IMpenopvyene naGoparopujcke

Bewde

1. Mepeme nnaykrusroctu Ul
METOJIOM

oarosapajyhu 0poj HacTaBHHX
Jjennnnua. Bewbe no moryhuocti
OpraHH3OBAaTH TAKO J1a CBH YYEHHLIH Y
TPYIH paje jeiny BexOy wim y
LMKIYCHMA 10 TpH Bekde. Bewbe ce
pazne aBa criojeHa vaca: 3a OBO BpeMe
Tpeda ypaauTi Mepemba i KOMILIeTaH
nigewTaj. Bexbe oprannsosaTh Tako 1a
ce ypaau wro sehu 6poj HaseaeHUX
BeOH, cxoaHo moryhHocTnma wikone.
Ouetsnpaibe Be:KOH Peann3oBaTH 1 KPo3
NpoBepy NPakTHYHWX 3Haa H BELITHHA,
T3B. 00panHa BexOn, npernel uiBelTaja
o pany y naboparopuju. [Topen
yoOuuajenux mepa sawture (3abpane
YK/bYUHBama 0e3 nperjiesa uTi...)
H3BOpE Hamnajarba i OcTane eNeMeHTe
BexkOe, rie je To moryhe, HanpasuTH
TAaKO [1a MOrPeLiHO YKIbY HBabe He
JIOBEJIE 10 YHUIUTEH:a e/, KOia MK He
yrposu 0e30eHoCT yueHnKa.

Hanomena:

Jl03B0JbEHO OACTYNAMLE O/l NPOrpama
Moske na Oyne no 20%, anu ra mopa na
oa00puTH oarosapajyhin cTpyuHn oprat
mKone.




Mepen.e
KAanauurera

® CTHLAKE OCHOBHUX 3HAMA O
METO/ama 3a Mepetse
Kanauurera

® CTHUAE NPaKTHYHHX
BEIITHHA KPO3 MPHMEHY
MEpHHX METo/1a 38
oapeljupatbe HenozHaTor
Kanauurera

HaLPTa eNeKTHYHY WeMy H 08jacHu
noctynak Mepera kanauutera Ul metonom
HaUpTa eneKTpUuHy wemy Buxosor mocTa,
HaBe/le YCIOB PABHOTENKE, H H3BEle H3pa3 Ha
HETMO3HATH KanauuTeT

MOBEKE ONPEMY NMPEMa MPUIOKEHO] LEeMH
CaMOCTAIIHO CMIPOBEAE MEPHH NOCTYNAK W
OJIpeH BPEAHOCT KanaumuTeTa KOHeH3aTopa

* Mepeme kanauutHeHocTh Ul
METOI0M
* Mepeme kanauuteta BuHoBuM
MOCTOM
IMpenopyvyene JadopaTopujcke

Bewde

1. Mepemwe kanauntustoctTy Ul
METOIOM

JuruTanuu
MYJITHMETPH

® CTHLAH:E OCHOBHHX 3HAMA O
JUTHTATHHM HHCTPYMEHTHMA

® CTHLAILE TPAKTHYHHX
BEIUTHHA Y pajy ca
JHTHTATHAM HHCTPYMEHTHMA

HaBeJle OCHOBHE KapakTepHTHKE AUFHTATHHUX
HHCTpyMeHaTa

HaUpTa OCHOBHY OJI0K weMy H 00jacHK
HPHHLIMA paja

00jacHM NMOCTYNaK MojAelaBamba H Meperba
jeaHOCMEPHHX HaMoHa 1 cTpyja

00jacHH NOCTYNAK MOACUIABABA 0 MEPLHbA
HaH3MEHHYHHX HATNoOHa H CTpyja

06jacHH HAYHH Mepetha OTMOPHOCTH
00jacHH KaKko ce NnoBe3yje TePMOCOHIA Ha
MHCTPYMEHT U KAaKO ce MepH TeMneparypa
00jacHM MoCTyNaK nojielaBama H Meperba
(ppekBeHUmje

ofjacHi NOCTYNaK NoAeLIABabA H MepPeiba
Kanauurera

o0jacHu nocTynak nojeiapama u
HCTUTHBAILA HCTIPABHOCTH MOJNYTIPOBOAHUKA
110BEKE TEPMOCOH/LY €a AUTUTAIHUM
HHCTPYMEHTOM

oapenn npomeny ornoprocti NTC u PTC
eneMenTa

® OCHOBHE KapaKTepUTHKE
JAHTUTAHUX MYJTHMETapa

e OcHOBHA 010K 1eéMa JHrHTATHOT
MY/ITHMETPA H NPUHLKI paia

» Mepetbe jeIHOCMEpHUX BellHYHHA

* Mepemwe HaH3MEHHYHHX BEJTMMHHA

» Mepee OTNOPHOCTH, TEMTIEPTYpE,
(hpeKBeHLIHje U KanauuTeTa
JHTHTAITHAM MYJITHMETPOM

e McnuTHBame HCMpaBHOCTH
110J1yNPOBOAHHKA

IMpenopyuene nadopaTopujcke

Bewoe

1. Mepeme Temneparype
JIMTHTATHHM MYJITHMETPOM,
oipeljHBambLe NpoMeHe OTIOPHOCTH
ca POMEHOM Temneparype




Ocuniockon

® CTHLAKE OCHOBHUX 3HAMA O
OCHLWJIOCKOTY Kao MepHOM
HHCTPYMEHTY

® CTHUAHE NPaKTHYHHX
BEIITHHA y pajy ca
OCLIHJIOCKOTIOM

o0jacHH HaMeHY OCLIHIOCKONa

HaBelle OCHOBHE elleMeHTe Npelibe rnioqe
OCUHJIOCKOTIA H 0GJaCHH IbHXOBY HAMEHY
oGjacHn nocTynak kanubpauuje
ocuunocKona

o0jacHn NOCTYNaK Mepema jelHoCMePHHX
HAMOHA OCLMAOCKONOM

00jacHN NOCTYNAK Mepetba aMILIuTYie 1
nepuose 1 oapehusama PpexpeHumje
CHrHaj1a OCLUHI0CKONOM

objacHmn nocrynak ojapehusara (astor
nomMepaja oCLHI0CKOOM

00jacHu yJlory MepHe coHjie, HauMH
NPHK/bYYEH:A HA OCLIHIOCKON M M0Ae1IABaALA
cnabmema (x1, x10)

CaMaoCTAIHO MOJECH W H3MEPH BPEIHOCT
jelIHOCMepHOT HaroHa

CaMOCTalIHO O/IPe/l BPEAHOCT aMIuInTy e,
nepHose 1 (PpeKBeHLIje MEPEHOT CHIHANA

® OCLHIOCKON, HAMEHA 1 OCHOBHA
CTPYKTYpa

e [Ipenmwa nnoua ocuunockona,
HaMeHa MojenHIX (PYHKLUHOHATHHX
NPEKIONHAKA, TACTEPA H
NPHKJbYYHHX MecTa

e [loveTHO nojeLaBatbe,
kanubpaunja

* Mepue conae

* Mepetbe jeIHOCMEPHHX BETHYHHA

e Mepetbe napamerapa
HaW3MEHHYHHX BeJHYHHA

e Mepetbe (asne paznnke

INMpenopvuene nabopatopujcke
Bewde

1. Mepemwe jenHocmepHor HanoHa
OCLUMIOCKONOM

2. Mepeme napamerapa
HaH3IMCHHYHOr HAMmoHa
OCLIMIOCKOTIOM

Mepemwa na
KabaoBuma

® CTHUAHE OCHOBHUX 3HAHA O
KBAPOBHMA W MEPEHHMa Ha
kabnoBuma

HaBe/Ie OCHOBHE BPCTE KBAPOBa H Y3poKe
HXOBOI HacTajatba

objachu nocrynak oapehueama BpcTe KBapa
MEraoMMeTpOM

ofjacHu NocTynak HalaKeha MecTa
3emsLocnoja

0GjacHN NOCTYNAK HANAKEHA MECTa NPeKuaa
HABEE OCHOBHE KAPAKTEPHTHKE
creLHjal3oBaHHX HCMHTHUX Kodepa 3a
Mepetba Ha kablosiMa

¢ [Ipernes oCHOBHHX BPCTa KBapoBa
Ha eHepreTckUM KabnoBUMa H
Y3POLH HBUXOBOT HACTAjamba

¢ Oapehusame BpeTe KBapa
MeraoMMeTpoM

* Hanaxeme mecTa 3emmocnoja

s Hanaweme mecta Kpatkor cnoja

e Hanameme MecTa npeknia

e CrielHjaiu3oBaH! HCIUTHI KOdepH
3a Mepeiba Ha kabnosuma

® CTHLAME NPAKTHUHHX
BEIUTHHA y oapeljuBamy BpcTe
KBapa Ha l{aﬁnomma

criopue/ie oaroapajyiin MepHi noctynak u
caMoCTalHO 3aK/bYUH KOja je BpcTa KaBapa
Ha Y30pKY KabI0BCKOr BOA

oJ/Ipe/id MECTO KBApa Ha y30pKy Kabl10BCKOr
BOJIA

Ipenopyuene gadopaTopujcke
Bexkde

1. Opnpehuparme BpcTe 1 MecTa KBapa
Ha Mozeny kalloBCKOr Boja




KOPEJAUHJA CA IPYTHM NPEAMETHMA

OcHoBe eNeKTpoTeXHHKe
Enextponnka

Mepetba y €1eKTPOCHEPreTHLN
Eneprercka enextponnka
Enexrpuune mawmxe

EnekTpuyHe MHCTaNaluje 1 OCBeTIbehe
EnekTpoenepreTcku BOIOBH
EnleKkTpoeHepreTcka nocTpojetba
OcHoBe cHcTema yrnpaslbakba
[TpakTnuna nacrasa



Ha3sus npeamera:

Toauwmsu Goua yacosa:

Paspen:
LinbeBn yuema:

EJJEKTPOHHUKA

111 wacoea
Jpyru

—  CTHuame OCHOBHHX I'IOjMOBa 0 BpcTaMa nojiynpoBoaHHKa H H:HXOBOj NMPHUMEHH

— Cruuarke 0OCHOBHHX 3HAMA O CJIEKTPOHCKHM €JIEMEHTHMA, HBHXOBHM KapaKTepHUCTHRAMa W NPUMEHH YCICKTPOHCKHM KOJTHMa

— Cruuame OCHOBHHX 3Hatba 0 YHYTPallhOj CTPYKTYpH GHMONApHUX TPaH3HCTOPa 1 fet-0Ba KA0 €NEKTPOHCKHUX  KOMIOHEHTH;

—  CTHuame OCHOBHHX NPaKTHYHUX BEWITHHA ¥ pany ca nonynpoBoaHHYKHM €JIEMeHTHMA]

—  CrHlabhe OCHOBHHX 3HAA O AUIHTANHUM ECJIEKTPOHCKHM KOJIUMaA M H:HXOBOJ MPUMEHH ¥V €NEKTPOSHEPIreTHLH

— CrHuame OCHOBHHX 3HAMA O ONTOENEKTPOHCKHM EIeMEHTHMA H HHXOBO] MPUMEHH:

HCXOOHU YIOYTCTBO 3A
TEMA b Mo 3aBputeTky Teme yuerik he G y O A A1 IMIAKTHYKO-METOAYKO
CTakby Ja: OCTBAPHUBAILE ITPOT'PAMA
e  CTUuake OCHOBHHX MOjMOBA © oOjacHu HaunH noOujama o OmnwTe 0 eAEKTPOHNL (3HAuA], e Ha noueTky Teme yueHHKe
OcunoBHO 0 ENEKTPOHCKHM eleMEHTHMA, noaynposoanuka P- u N-tuna KpaTak HCTOPH]CKH Mpersien)

CJICKTPOHULH

(H3HLK NOAYNPOBOAHHKA H
PN-cnoja n iBHX0BHM
KapakTepucTHKaMa

o0jacHu HaunH (popmupama PN-cnoja n
HEroBe KapakTepHCTHKE

IMonynposoauuuu P-u N-tuna
PN-cnoj u weroea ceojcrea
JlMpeKTHa 1 MHBEP3HA
nonapusaunjaPN-crioja

Huone

L C'I'[rlllﬂH:»C OCHOBHHX 3HAHKA
0 1ojMy, 0codHHama 1
NOHAalIakY AH0JE Y KOy
jeIHOCMEpPHE M HAM3MEHHY HE
cpyje

L CTHIIﬂH:»C OCHOBHHX
BELUTHHA 33 aHAH3Y
JEIHOCTABHUIMX KoJia ca
Hoaama

o0jacHu nojam 1 Haee/e
OCHOBHEKapaKTepHCTHKE

MOV NPOBOAHHUKE AHOIE

o0jacHit HA4HH paja yemepaukux u
cTabHIN3aTOPCKHX AHOAA

aHaaH3Kpa jeHOCTaBHA eNeKTPHYHA Kona
ca auojama

IMojam anone. OcHoBHe ocodnHe
H BpCTe Mona

CraTHuKa KapaKTepHCTHKA
JIMOJIe, pajiHa npasa u paiHa
Tayka

Jlnona y Konmy HausmMeHHYHe
cTpyje

HenuTnparbe HCMpaBHOCTH AHOAE
IlloTkujera nHona
Crabunmsaropeke (Llenepose)
JHOJE H IbHIoBa MpHMeHa

AHanun3a je/IHOCTABHUX KoJia ca
Anonama

e CTHUAbE NPAKTHYHHX BELITHHA
y pany ca anonama

* AHanusupa pan
NOJTYNPOBOAHHYKHX
KOMMOHEHTH CHUMAIbeM
HUXOBHX KapakTepucTHKa 1
HCMUTYj€ IHUXOBY HCMPABHOCT

H3MEPH CTPYjy KPO3 JHOLY M HArfoH Ha
JHOJIH, HALPTA CTPYjHO-HAMOHCKY
KapakTephcTHKY 1MoMe

MCIIHTA HCTIPABHOCT eJIEKTPOHCKE AHO/e
Ha OCHOBY Mepeta OTIOPHOCTH ¥
JMPEKTHO] M HHBEP3HO] MoNapH3aLMjn
H3BPLIN CHHTE3Y jE/IHOCTABHOT
crabunusaropa Hanoua ca Lleneposom
ZIHOIOM

I

Mpenopyuene nadopaTopujcke
BEKOE

CHuUMae craTHike
KapakTepHcTHKe AHO0/1e-pajiHa
npasa H pajHa Tauka

Henutnsame HCTIPABHOCTH
CJICKTPOHCKE AHO0ae

YNO3HaTH Ca UM/BEBHMA H HCXOAHMA
HacTage / yuersa, niaHom paia v
HAYMHHHMA OUCHHBAHA.

Mecto peanusaumnje Hacrase

e Teopujcka nactaea ce peanusyje y
yunoHuuu (74 vaca)

* Jladoparopujcke BexOe ce
peanuszyjy y nabopatopuju 3a
e/leKTPOHHKY (37 wacosa)

[Nojaena ojebema HA rpyne

o [puaukom peanusaumje sexodn
oJ1eJbeme ce /IeNN Ha ZIBe rpyne

OuemHBaLE TEO pH iCKOI“ Jejia
npeamera

chﬂH(lBﬂH:e OCTBAPEHOCTH HCX0/1a
BPILHTH KPO3:

e npahierse 0CTBAPEHOCTH HCX0A
®  TECTOBE 3HaMbA




3. Crabunusatop HanoHa ca
Lleneposom anonaom
o CTHUAKE OCHOBHHUX 3Hatha O * HaBej/le OCHOBHE BpCTe GHMONapHUX e bunonapHi TpaH3MCTOPH -
yHy'I'pEI.I.LIH:lUj CTP}’ KTyPH TpI:lH'jHCTOpa, HALPTA lbHXOBE cumbone QOCHOBHE 0006[‘1]18. CHMSO:I H
Bunosapuu GHTonapHITX TpaH3HCTOpa, . golacmf OCHOBHH MPHHLMKT pana BpCTE "
TPAH3HCTOPH H HIONAPHOT TPaH3HCTOPa . Jaumj -
P p HHXOBHM KapakTepUCTKaMa 1 P P - P _ . [Monapusatuja GunonapHor
TPaH3IHCTOPH Ca ®  HaBEIE OCHOBHE KOMIIOHEHTE CTPY]a H TPaH3HCTOPa H NPUHIINN paga
HAUMHY H PEeXHMHMA pajia ; : :
edpexTom nosba bl pan neduuuLe KoeHUM{EHT CTPYjHOT o OCHOBHE KOMIOHEHTE CTpYja.
¢ Cruuaibe OCHOBHHX 3Haba 0 nojauaa TpaH3UCTOpa Koedmunjent ctpyjHor nojauara
TPaH3HCTOPHMA ca edeKToM * JedMHHLIE OCHOBHE KapaKkTepUcTHKe e KapakTepHcTike GHMonapHor
nossa (FET-0BHMa) H 1HXOBHM TpaH3ucTopa u oGjacHn nocTynax TpaHsHcTopa
KapakTepucTKama CHUMARLA KAPAKTONUCTHER o JeaHOCMEPHH PEKHM pana
e geduHHIIE pamHY MPaBy W pamHy Tauk R i
o CTHUAbE OCHOBHIX 3HAba O Aep POVIFL UPany T DRy LYKy OUIOSIAPHOT TPAH3UCTOPA Y CrOJY
TpaH3HCTOpa ¥ COJY ca 3ajeAHHYKHM ca 3ajeaHnykum emuTopom. Paana
TPAHZHCTOPHMA ca H3010BaHHM EMHTOPOM &
rejrom (MOSFET-oBuMa) Gi 2 i 6 Opala s paine TanKa
L -0B { .
) *  objacku noA KojuM yeniosuMa GUIIONAPHU | o A yanysa nosuusje panse Tauke.
IHXOBHM KapakTepHcTKama TPaH3UCTOP %ann Kao nmpekuaay PaiHi PekHMH TPAH3HCTOPA
: - NePHHHLLE 0DNACT CUTYPHOT paaa
* CrHuare 0CHOBHMX ned YPHOT pa o BUNoaapHi TPAH3IHCTOP Kao
NPaKTUUHAX BELITHHA Y paly ca APHINETON npekuaay
Ld O(J_iaCHH I'IOL'T)"I'IHK HCIIHTHBAHA
GunonapHUM TpaH3HCTOPUMA U = ) . s OrpaHnueta y paay TPaH3ncTopa
BT HCTIPaBHOCTH OHITOAAPHOT TPaH3HCTOpa S
CET - . . HaK H3IUCTOPa
OBuMa ® Mpeno3naje THIOBE TpaH3nucTopa Ha M © TpausucTop
- CaMOCTa:lHO CHUMALE OCHI}By KATANOLIKHUX O3HAKA . CHUTHBAHE HCTIPABHOCTH
OCHOBHUX KapakTepucTHKA npoussoljaya ;Pauancmpa
- . e TpansucTop ca eekToM nosba
e MenuruBarbe HCMPaBHOCTH  ofjacHu HauuH paja TpaH3HCTOpa ca (FpET} Ocop’i Hedn,:n 6o
edpexTom nossa ) NN TR
e HaBe/e OCHOBHe KapakTepuctuke FET-a nonapmusaunjan naunn panaFET-a
* o0jachu npuuuun panaMOSFET-a * Kapakrepucrnke FET-a
*  HABE/E OCHOBHE KAPAKTEPHCTHKE * TpansucTopH ca H3010BaHIM
MOSFET-a rejTom peainsosanu y MOS-
®  AHAIM3NPA OCHOBHA CACKTPUMHA KOJIa ca texnonorujn (MOSFET)
Ounoaapuuy Tpansucropuma v FET-osuma e Kapaxrepuctuke MOSFET-a
® U3MepH CTPYje H HAarMoHe TPaH3UCTOpa Ipenopvuene

(ounonapuor u FET—-a) u cHumu
oarosapajyhe kapakrtepucruke

® HCIIHTA UCTIPABHOCT GHMOIAPHOT
TpaH3ucTOpa

® aHATN3MPaA OCHOBHO eJ1. KoJlo GunonapHor
TPAH3IUCTOPA Y MPEKHIAUKOM PEKHMY

aadopatopujcke Bexde

CHuMatbe KapakTepHcTHKa
GunonapHor TpaHsucTopa
HcrnutHeare HCNPaBHOCTH
OunonapHor TpaHsucTopa,
oapehuBaie THNA

burnonapHu TpaH3ucTOp Kao
npexknaa4

Cuumanse kapaktepuctika FET-a

OuemnBaie 1adopaTopHjckux
BeKOH

BpEﬂHOHﬂPhﬁ OCTBAPEHOCTH HEXO 1

BPLUNTH KPO3:

e npahemwe ocTBApEHOCTH HEXoda

e p3pemTaje o ypaheHnm
nadoparopujckum Bembama

e ondpany nabopaTopujcKHX BemOH
HAKOH 3aBPLIEHOT LMKTyCa

OxBupHu 6poj 4acoBa no Temama

e  (OCHOBHO O eIeKTPOHHLIN
(4 uaca)

o Jluone
(10 wacosa)

* bunosapHu TPaH3HCTOPH H
TPaH3HUCTOPH ca e(heKTOM 110Jba
(30 uacosa)

. EnemeHTH JAUIHTAIHE €NCKTOHHKE
(24 yaca)

e OnroenekTpoHHKa
(6 uacopa)

Ipenopvke 3a peajnzaunjy Teopujcke

HACTABE

Caa objawiberba Be3aHa 3a
noaynposonsuke N- 1 P-rina Gasuparu
HA CHIMLHjYMY, @ FepMaHujyM
camonomeHyTH. [IpHHIMN 1HpeKTHE 1
HHBEP3He nojiapHsatje o0jacHHTH
MaKpOCKOMCKH.

Pail nojeaHNX eeKTPOHCKUX
elleMeHarta fpBeHCTBeHO 00jallbaBaTh
(u3nuky, Oe3 ynacka y Kpetama
BeliMHCKHX HOcHNaua yHyTap
kommnouente. e roa je o moryhe,
oarosapajyhe caapiaje wrycrposaTi
KPaTKHM PauyHCKHM TpHMepuMa.

Doroauone, ceetnehe nnone.
(horocnojuiie 0OpaanTH IeTaLHO, a
OCTaIE ONTORNEKTPOHCKE elleMeHTe




EnemenTn
AHITHTAJIHE
eIeKTPOHHKE

» CTHLAE OCHOBHUX 3HAHA O
JAHTHTATHUM CHIHATHMA W
CHCTEMUMA

» CrHLAbe OCHOBHUX 3HAA O
KOHBEP3HjH OpPOjHUX CHCTEMA

. CTHLI,E[H:C OCHOBHHX 3HaHA O
OCHOBHHM apHTMETHYKHM
onepaunjama y dGuHapHom
cHcTeMy

* CTHLAKLE OCHOBHUX 3HAA O
OCHOBHHM JIBOYJIA3HUM
JIOFHYKHM KOJIHMAa

* CTHLAKE OCHOBHUX 3HAA O
AHATH3H W CHHTE3N
JjeAHOCTaBHH]HX JIOTHYKHX
CHCTEMA H HHXOBO]
MUHHMH3ALH]H

* CTHLAKE OCHOBHUX 3HAA O
MUKPOKOHTPOJIEPHMA, HHXOBO]
CTPYKTYPH M HAMEHH Y
eJIEKTPOEHEPreTHIH

. Cmuan:e QCHOBHHX 3HAHA O
KOHBEP3HjH CHrHaNa

+ AHanusa paaa OCHOBHHX

JIOTHYKHUX Kona

e AHanu3a M CHHTE3a NTOTHYKHX

cucTema

Ll

o0jacHu pasnuky uamehy aHanorsor u
JIHIHTANHOT CHIHana

o0jacHH rojam NIOTHUIKe HYJIE W jenHNLe
H3Be/le KOHBep3Hjy Ounapuor Opoja y
JeKaIHH W 0OPHYTO

ypazaH OCHOBHE apUTMETHHE Omiepaluje y
OMHAPHOM CHCTEMY

aHanu3Kpa pan OCHOBHHX JOPHUKHX KoJa
" nonynu tabene cramba

HaBele MPUMEPEe OCHOBHHX
HHTErPUCAHNX JIOTHYKHX KOJA Y MTPaKcH
HaBelle OCHOBHE TeopeMe JIOrHIKe
anrebpe

H3BPLUH AHAIH3Y U CHHTE3Y
JeNHOCTaBHM]HX NOrHYKHMX CHCTEMa ca
JABOYJIA3HHM KOJMMa

HaBele OCHOBHY CTPYKTYPY U HaMeHy
MHKPOKOHTPOIEPa Y CHPETeTHLH
00jacHu 110jaM aHANOrHOT W AUTHTAIHOT
ynasa u u3nasa u iBIXOBY MpHMeHy
o0jacHu nojam aHaNoOrHOr yJlala U HageJle
BETOBY MPUMEHY

o0jacHi 3Hauaj aHAIOrHO-AUTHTAIHE
(A/D)uaururanHo-aHaJoOrHe
(D/A)konsepsuje

noBe3yje OCHOBHA JIOrH4Ka Kosia y
SJIEKTPHYHO KOJIO M TECTHPA HHUXOB pail
openn NOrHYKY (PYHKLM]Y KOje peanusyje
CHCTEM JIOMHYKHX KOJa ¥ TECTHPA HBEroB
pan

H3BEIE CHHTE3Y CHCTEMA BHIIE
elleMeHTapHUX JIOTHYKNX Kona H
AHAMH3INPA ILETOB pan

e [lojam aHANOrHOT H AWTHTATHOT
cHrHana

s [lojam nOrHYKe jeIHHHLE W HYJIE

s bunapuu 6pojHu cHcTeM,
KoHBep3uja OpojeBa n3 OuHapHor
¥ AEUMMATHH U 0OPHYTO

e [IpBH H APYrH KOMILIEMEHT
OuHapHor dpoja

* OCHOBHE apPUTMETHYKE Onepaumje
y GuHapHOM cucTeMy

e OcHoOBHa JBOYJIa3Ha JOrHYKa
Kona(u, WiM, He)

e JIOruuKo HH ¥ HWIK ABOYJIA3HO
KOJI0

e OcHOBHa HHTErpHcaHa Joru4Ka
Kona

o  OCHOBHE TEOpPEME JIOrHYKe
anredpe, [le-MopraHoen 3akoHi

* OcHoeu anredapcke
MUHHMH3ALH]e JOrHYKHX
(ynkumja

*  AHanuia M CHHTE3a NOTHUKHX
cHerema

e OcHOBHA MEMOPHjCKA KOJIa

e  MHUKpOKOHTpOREpH H
MUKPOMPOLIECOPH Y EHEPreTHLM,
HaMeHa 1 OCHOBHA CTPYKTYpa

e [lojam aururanHor yiasa n
Hijaza

o [lojam ananornor ynasa

e [lojam aHanorHo-auruTanHe
(A/D)u nururanto-aHanorsie
(D/A) koHBep3uje

Ipenopvyene nadopaTopujcke

Bexode

1. Ananusa pana OCHOBHHX
JIOTHYKHX KOona

2. Ananusa pana nsoynassor HHU
KoJsia

3. AHanu3a JOrHYKuX

HH(OPMATHBHO.

Ipenopvke 3a peanusauujy
aabopaTopHjcKuX BexkOH

TMouerak BexkOM MOMEPUTH TAKO J1a CE Ha
TEOPHjCKOM JeNy npeamerTa odpann
oarosapajyhu 0poj HacTaBHIX
jennnunua. Bexbe no moryhnocti
OpraHH30BATH TAKO 4 CBH YUEHHLM Y
IPYNH paje jeany Bexoy win y
IMKJIyCHMa 10 TpH Bekde. BewxOe ce
palle [Ba Cl0jeHa Yaca: 3a 0BO Bpeme
Tpeda ypaauTi Mepema i KOMIIeTaH
u3sewraj. Bexde opraHH3oBaTH Tako 1a
ce ypaau wto Behu Opoj HaBeneHHX
BexOM, cxoaHo MoryhiHocTHMA LWKONE,
Y penbama, rae je To moryhe, nopea
NPaKTHYHOT MEpEerba Neo Bexde
peanu3oBaTi Kpo3 pauyHapeKy
cumynaunjy. OuernBame BexOH
peanu3oBaTH U KPo3 NMpoBepy
NpaKTHYHWX 3Hara W BEIUTHHA, T3B.
oa0pana Be#xOH, nperien H3sewTaja o
pany y naboparopuju. Ilopen
yobuuajeHux mMepa 3awture (3abpane
yKJbYuHBama 0e3 nperiena HTi...)
H3BOpE Hamajamba H OCTalle EeMEHTE
sembe, rae je To moryhe, HanpasuTH
TAKO [a MOTPELIHO YK/bYUHBAIE HE
JI0BEJIE 10 YHHILTEH:A eJ1. KONa WK He
yrpo3u 0e30e1HOCT yueHHKa.

Hanomena:

Jlo3Bo/bEHO O/ICTYNAE 0/l Nporpama
mozke fa Oyae no 20%. anu ra mopa na
oa00puTH onroeapajyhu cTpyuHH opran
HIKOIE.




cucTema(onpeluBarse noruKe
(yHKuUMje KOJy KOO peannsyje u
nonymaeate Tabene cTama)

. CuHTe3a TOrHUKUX cHCTeMa

(thopmuparme J0rHYKOr cHCTEMa
HA OCHOBY 3a/1aTe JIOrHYKe
(yHkumje n nomymwapame Tabesne
CTalba)

¢ CTHLAE OCHOBHHX 3Hatba O
ONTNENEKTPOHCKHM
KOMIIOHEHTaMa W HHXOBO]
NpHMEHH

e Camocranno
CHUMAaIbEKapaKTePHCTHKE
(hoTocnojuuLe U aHanK3a pana

OnToenexTpoHNKa

00jacHH OCHOBHE MPHHLIKIE paja
ONTOJIEKTPOHCKUX KOMITOHEHTH
HaBe/le OCHOBHA NOJIpy4ja npumeHe
OMNTOENEKTPOHCKUX KOMITOHEHTH

H3IMepH HanoH U cTpyjy otocnojuuie 3a
npomMeHy nodyaHe crpyje

HaLPTa KOMYTAUMOHY KapaKTepHCTHKY
(horocnojuuue

doroauoe, GoTOTPAH3IUCTOPH H
thorooTHOPHHLH

Caernehe nonynpoBoiHHY ke
anone (LED)

EneMeHTH ca ONTHYKOM CIperom-
onTokaniep

INpenopyuyene nadoparopujcke
Bexde

1. CHnmMame

KapaktepucTHredoToCnojHILE —
(optocoupler)

KOPEJIALHUJA CA JIPYTHUM NPEIMETHMA

- (Mu3Mka

- OcHose enexTpoTexHHke

- Enextpuuna meperba

- Eneprercka enekTpoHHKka

- OcHoBe cHCTEMA yNpaBbatba




EJJEKTPHYHE HHCTAJIALIMJE U OCBET/BEHE

OCTBAPUBAILE OBPA30BHO-BACITUTHOI PAJA — OBJIMLIK H TPAJAIE

HACTABA
PA3PE]L , [MPAKCA VKVYITHO
Teopujcka HacTaBa Beuode IpakTHuHa HacTaBa Hacraga y Guoky
11 74 74
11 70 70

UH/BEBH YUEIA

CTHuAke OCHOBHHX 3Haba o CNIEKTPHYHHM HHCTaﬂallHjaMa H I‘hHXUBOj )’I'IOTpEﬁH:

YnosHaBamwe BpPCTa ENEKTPHUHHX HHCTANALUM]A KOJE C& KOPHCTE ¥ Pa3sHUM 0GjeKTHMa,

Ocmocod/bpasake yueHHKa HA ONMACHOCT H 3AIITHTY O/l ENEKTPHYHOT yaapa Y HOPMAanHOM paay v Yy YCIOBHMA KBapa,
Cxparatbe 3Hauaja Oe30eHOCTH, 3aLITHTE | 31paB/ba Ha paiy, obe3beluarbe yeaosa norpeGHHX 3a cnpoBoljetbe 3alTHTHHX Mepa;

VnosHasatbe eleKTPUYHHX, MEXAHHUKHX H IPYIHX KapaKTepHCTHKA eIEKTPOMHCTANALHOHOT MaTepHjana 1 npubopa, paan NpaBUAHOT H300pa U MOHTAKeE;

Ynosuasare cBojcTaBa M KapakTepicTHka ypehaja u onpeme 3a usBoliere eNeKTPHYHHX HHCTANALH]a,
Ynosuasare ctanaapia v TEXHHYKHX MpomKca 3a n360p onpeme, MOHTaXKe H 0pyanarba eJIeKTPUYHHX HHCTanalmja;
Ynosuasame ojropapajyhux npopauyna v cajapiaja npojekra,

Yno3napame yuenuka ca Haunnnma wisohewsa en. Mucrananmja y cramGenum M HHAYCTPHjCKUM ofjexTima;

YnosHaBame yueHHKA ca U3BOCHEM NPUBPEMEHHX HHCTANAUM]a M caBpeMennx e Mucranaumja;
Vio3HaBatbe yUeHHKa ca THITOBHMA Y3eM/betba H CHCTEMHMA 3aliTiTe Y 00jeKTy:

VnosHaBae yueHHKA €a MOjMOM U3jeAHAYEH:A NOTEHLM]jana;

VYnoinasaree YUEHHKA ca eJIEKTPHYHHUM H3BOPHMA CBETJIOCTH, HeHXOBHM KaPakTEPHCTHKAMA H BPCTOM OCBET/bEH:A,

OcnocofbaBatbe 3a MPaBUIHO W3BoNee eNeKTPHUHNX HHCTANALM]A, KAO M MPABHIIHO NOCTYMNAE MPH OAPKAaBakbY H OTKIAbatby HACTANMX KBAPOBA Y eNeKTPHYHHM HHCTANALMjaMa;
Ocnocobibasakse 3a yCrneuHujy peainsalujy caapxaja nporpama npakTiiHe HacTane;



3. UMWJ/BLEBH, HCXOIH, OBABE3HH U NMPENOPYYEHH CAAPKAJH H YIIYTCTBO 3A AUWJAKTHYKO-METOJHYKO OCTBAPUBAIE MPOTPAMA

Paspen: apyru

MCXOMN VIIYTCTBO 3A
TEMA TInS Mo saspiiericy reMe yseHik he Ommny "PE“()';]‘(’;',ESS Ac&mam JAUIAKTHYKO-METOAMYKO
cramy na: OCTBAPHBAE IIPOTPAMA

YNo3HaTH yueHuKe ca ofjacHi NojMoBe NoTpolaya M u3sopa | «  Iloxena e, whcTanaumja HanoueTKy yueHWKe YMo3HaTH ca

Bpere n gesion
CIEKTPHYHE
HHCTANAUHje

OCHOBHHM TOjMOBHMA,
BpCTaMa, JeNoBHMA H
3a71aTKOM eNeKTpHYHe
HHCTANaumje

Yno3HatH y4eHHke ca
NPHKLYYKOM NOTpOINava Ha
eIeKTPOANCTPUOY THBHH
CHCTEM , HAMOjHHUM BOJOBHMA
H CTPYJHUM KOJIHMA €1,
HHCTanaumje

eHeprije

HaBeze W ONHLIE BPCTE eNeKTPUUHNX
HHCTANaUMja

HABE/le OCHOBHE JIe/IOBE eIEKTPHUHNX
HHCTANaUuja

HaBelle BpCTe NPUK/bYUaka odjexta Ha
HHCKOHATIOHCKY MPexy

pasiMKyje u HaBelle nojearHe eleMeHTe
HAA3EMHOT H KaﬁﬂOBCKOF NMPHKJBYY KA
00jacHH HAYMH W3PAJe M MOBE3UBAkLA
HalI3eMHOT H KabNOBCKOT NPHKILYYKa
Hagene ypehaje u onpemy norpedHy 3a
MOHTaKY pa3BojHe Tadie

ofjacHn HAUMH MOHTAKE Pa3BOIHE
Tabne

HABEIE OCHOBHE BPCTE W HAMERY
pa3BOAHUX opMaHa W Tadiin

HaBelle elleMeHTe Y Pa3BOJHOM OpMaHy
o0jacHH MOHTAXKY NOjeAHHHX eneMeHaTa
Y Pa3sBOHOM OpMaHy

objacHi NOBE3HBALE NOTPOILAYA Ha
pa3BOIHM OpPMaH

pasyme u 00jacHM eIeKTPHYHE LieMe
pa3BOLHUX OpMaHa

J1a O/Ipe/IN jeTHOBPEMEHY CHAry
JomafinHeTea

na objacHu HaYnH (POPMHPaAILA CTPYJHHX
KoJa

« Enexrpoeneprercke
HHCTaNauuje,
TENCKOMYHHKALHOHE, CHIHAIIHE,
rpomMoOpaHcke

+ Hanojun Bonosu

e [IpHK/bYyaK enekTpHIHUX
HHCTananHja Ha Mpexy (Ha
HaA3eMHY MPEKY H Ha
KabJIOBCKY MpEKY)

«  H3mewreHu MepHit opMaH
HUMO, kyhuu npukmyIHI
opman KT1O, opman mepHor
mecra OMM.

«  MakcumanHa je1HOBpeMeHa
(aHraxopaHa) cHara
nomahuncTea

+  Pazsojane Tabae n opMaHu
(HameHa, KOHCTPYKUHja 1
nojena)

«  CrpyjHa Kona es. HHCTanauuja y
crambeHoM odjexTy

«  CrpyjHa Kona en. MHcTanauuja y
HHIYCTPHjCKOM 0BjeKTy

Cranaapan u
HPONUCH 3a
eeKTpHYHe
HHCTANALMjE

Vno3Hati yueHuke ca
CTAHAApAMMa, NPOMUCHMA 3a
u3Boljere enexTpuye
HHCTaNaUM]e

CXBATH 3Hauaj MpHMENE cTaHaapaa u
nponuca

CrpoBOIM Mepe U ozipende u3
npaBUIIHUKA 3a oarosapajyhe panose
nin obnacT npuMeHe

«  EnexktpoTexHudka perynaTHea,
CTaHAap/IH, NPONUCH H TEXHUYKe
npenopyke nojam cranaapaa
(CPIIC.IEC, DIN)

«  TexHH4YKH NpoOIHCH 33
HHCTANALM]e ¥ 3rpagama

«  TexHHUYKH NPOMNCH 3a BI@KHE
POCTOPHjE M NPOCTOPHjE ca

LUWBEBUMA W UCXO/1MMA HacTase /
Yyema, NniiaHoMm panga i HauHuHHMa
OUCHHBAKA.

Peanuzaunja macrase
TIpeamer ce peanusyje kpo3 cienehe

o0NHKe HacTaBe:
e Teopujcka Hactaea ( 74 uaca)

MecTo peaansaunje HacTaBe
e YYHOHHLA

OuewnbnBame
BpeaHoBame 0CTBAPEHOCTH HEXoaa

BPILMTH KPO3:
. Hpaherhe OCTBAPEHOCTH HCXOaa
e TECTOBE 3HAHA

e aKTHBHOCT Ha 4acy

OxBupHH Opoj 4acoBa 1o TeMama:
« Bpcre u nenosu enekrpuune

uHcTanauuje (16 yacosa)

¢ Crannapau u nponucw 3a
elleKTpUiHe HHCTanaumje (8
YyaACOBA)

«  EnektpouHcTanauuonu npudop u
marepujan (37 uacosa)

o I'pomobpaHcke uHcTanauuje (5
4acoBa)

«  Curyphocue unctanauuje (8
4acoea)

Ipenopyke 3a peajusaunjy Hacrase

«  [Ipu obpanm nojeinHUX HACTABHHUX
jelMHHLA KOPHCTHTH NaHoe, CIIHKe,
LpTeKE, MPUMEpKe




Tylem
TexHHUKH MPOMKHCH 3a
elleKTpoeHepreTcke HHCTaNALNje
Y MHIYCTPH]H

TexHHYKH NPOTHCH 3a
€IEKTPOCHEPTeTCKE HHCTanaluje
Y CNELHjAIHUM NpocTOpHjamMa

EjekTponncrananm
OHH NpHGOP N
MaTepHjaJ

Yno3HaTH yueHnuke ca
e/IeKTPOHHCTAIALLMOHHM
npubopoM 1 MaTepujainma,
HAYMHOM Yrpaime H
HHXOBOM ynoTtpeGom

HaBeae MaTepHjaie KojH ce KOpHCTE 3a
H3pagy NpoBoJIHHKA M H30JALMje
HaBeje BPCTe W30JI0BaHHX MPOBOJHMKA
1 KabnoBK M 0GjacHH MECTO NpHUMEHE
onabepe THII H30J10BAHOT NMPOBOJAHHKA
nian kabna Ha OCHOBY YCJIOBA noJjaratha
unTa H 00jaCHH 03HAKE M30I0BAHHX
NpOBOIHKKA W KabJoBa.

objacHn NpUMeHy
eeKTPOMHCTANAUMOHOT NpHdopa
ofjacHn 1 HaBe/le BPCTe KaHAIHNX
pasBozia H HHXO0B NpHdop

HaBE/E BPCTE NPHK/LYUHHUX H
3aWTHTHAX ypehaja

HaBesae W 00jacHH BPCTe NpeKHIauKnx
e/leMeHaTa M iHXO0BY NPHUMEHY

HaBee H onuie (PYHKUN]Y W MPUMEHY
ocHrypayia

knachukyje u objacHn BpecTe
CHjaAIHUHKX Ipaa H cHjanuua

Marepujans 3a uspany
POBOJIHHKA W H30JaLuje
Bpcre n3onoaHux npoBoaHNKa
(obenekaparme, KOHCTPYKLMja,
Ha3MBHH HAMNOH)

[NpoBoannUM 3a CTATHO
nojaratwe (3a onuuTy HameHy,
TeJleKOMyHHKalnje)
HHcTanaunoHn NpoBOAHNLH 3a
OCBETIbEH:E

HHeTanaunoHu MpoBoAHNLIM 3a
ayTomMoOune

Camonocehn kabnoscku
CHOTIOBH

[poBoaHHLM 32 IPEHOCHE
nortpoiuaye

Eneprerckn kabnosu
(obenexaeamwe, Bpete kabiosa
npema H30M1alHjH, MexaHHuKa 1
AHTHKOPO3UBHA 3aLLUTHTA)
besxanorenu kaGnosu u
BATPOOTIOPHOCT
Hucranaumone uesn n npudop
Hucranaunone kyruje u
cTe3asbKe

Kananun u wuxos npudop
(nnacTHUHM MeTaNHKH DETOHCKH)
Kanasin 3a noaum passon
TMapaneTHn KaHAJIHH Pa3BO/
Ilnncku kananuu passon
{BEHTHHaHHOHH 3a BENHKE
cTpyje, ropibH B MOTOPHH
pasBo, AH3AIHYHH Pa3BOi 1
pa3BoIl 33 OCBET/bEHE, HOCAUH
Kﬂ.l’)J'I()Ba, Peraju 1 lBHXO0B
npubop)

Tonsusy ocurypaun Thna D

eNeKTPOHHCTANALHOHOT
marepujaia, npuopa 1 eleMeHaTa.
Kopuerntn Mmyntumenjante
npeseHTauuje, karanore
npoussohaua onpeme u ypehaja u
CTPYUHY NHTEpaTypy (cTanaapae,
MPOMHCE, MPenopykKe).

Kpo3 canpiaj ,,Bpere n nenosn
eJIeKTPHYHE HHCTATAUNje”
ONnHcaTH HAMEHY NOjeIHHUX
HHCTANAUM]d U HAYHH HHX0BOT
u3poljersa. [lpu peanuzaunjn
nporpamMa KOpPHCTHTH YUOeHHKe,
[pojeKTHY J0KyMeHTauujy, saxehe
NPOMNKCe, CTAHAAPAE H NPENOopyKe,
MYJITHMEH]jalIHE [pe3eHTaLmje,
Y30pKe efleMeHara, MakeTe u
Karanore npoussohaua.

Kpos canpiaj ,.,Cranaapan n
NPOMHCH 34 eNEKTPHYHE
MHCTANAlMje™ HaracuTH 3Havaj
TEeXHWUKHX MPOMHCA 1 cTanaapaia,
TEXHHUKHX MPENOpPyKa U lbHUXOBY
Be3y ca MeljyHapoaHum
cTaHjapanma.

Ilpu peanuzaunju canpxaja
LHEaexTponHeTanannonn npubop
H MaTepujaa” nomohy naHoa u
MakeTa npukasath npudop koju ce
KOPHCTH Y eNeKTPUYHHM
HHCTanauMjama (ocurypave,
ayTomarcke npekujiaye, CKIOMNKe,
MPHKBYHHHULIE, CHjAIHYHA rpha,
ueBH, kabnoscku npudop). Ykasaru
Ha o3HaKke ¥ cumbone enemeHara y
ENeKTPHYHUM LIEMaMa, MoBe3HBatbe
1 nposepy ucnpasHocTH. Hasectn
KapakTepucTHYHe BeJIHY HHE
enemeHara, 00jacHUTH HAYHH
MOHTa#xE 1 norpedan anat. Ykasaru
Ha TPEHYTHO KopHiuheHe
TEXHOJOTH]e, KA0 H TEXHONOTH]E ¥
pa3sBojy.

Y TeMaTcKoj Uennin




(ae(puHnumnja BpcTE
KOHCTPYKLIMjA NpHMaHa)
BHCOKOYUHHCKH HOXKACTH
ocurypauu THna NV
AYTOMaTCKH HHCTaJALHOHH
npekuaaun THna B, C, D
HucranaumoHu ckiaonke (nosena
npeMa HauHHy yrpaiibe,
PYKOBaY, MEXaHHUKO] 3aUTHTH
n (pyHKLMjK), peryaaToph
OCBETILCHA

Cknonuu anapati (rpedenacre
CKIIONKE, KOHTAKTOPH, peneju,
OuMeTalin, MOTOPHE 3alUTHTHE
CKIIONKe)

Tpukssyunn ypehaju
(enepretcke, TeneoHcKe,
pauyHapcke, aHTEeHCKe)
CreneHHILHN ayTOMaTH
Cujanudna rpaa v cujainue

I'pomodpancke
HHCTATALMjE

Vno3HaTH yueHHKe ca
n3BoljeeM rpoModpaHCKHX
MHCTanaumja

KIacH(MKyje HHBOE 3aIUTHTE U KOPHCTH
METO0I0IH]Y KOHTPO/IE rPOMOBpaHCKe
MHCTanauuje

ofjacHu enemenTe rpomodpaHcke
UHCTaNaUHje

HaBese W o0jacHH HAYHH H3paje
NPHXBATHHX CHCTEMA, CIYCHHX BOOBA
y3eM/bHBaua

crpoBoan Mepe 6e30enHOCTH U 3/1paBiba
Ha pajly npuaukoM ussohema n
KOHTPOJIE HCTIPABHOCTH TPOMOOpaHCKe
HHCTANaUuje

I"'pom (HHBOM 3aWITHTE)
JlenoBH rpoModpaHCKUX
HHCTaNaLM]a
anXBﬂTIIH CHCTEMH
CnycHH BOAOBH
Y3embHBaun

CurypHoche
HHCTAAUMjE

VYnosuaru YUEHHKE Cca
crneuHpHIHOCTHMA
CHIYPHOCHUX MHCTanauuja

HaBe/e H 0DjaCHH HAMEHY M
crneun(UIHOCTH NMOjeAHHNX BpCTa
eNEeKTPHUHIX MHCTANALN]A

npOTHBI’IBHH'{HD OCBETILCHEC
Hnrepdoncka nHcTanaumnja
HMucranauuja nojase noxapa
HHcranaumja nojase
YI/LEHMOHOKCH1A
HHeranauuja npoTusnposaie
Hucranauuja euneo naasopa
HHcranauuje y EX 3amruTu

I'pomobpancke nucTanaunje”
o0paTHTH NaKiy Ha pasiinKe y
TUNOBMMa rpomodpana. O8jacHiTH
CJIEMEHTE NPUXBATHOT CHCTEMA,
CITYCHHX BOJIOBA, Y3eMIbebad
(Tpake, yKpcHH KOMaZH, KyTHja
MEPHOI croja...) u Matepujan 3a
u3pany uetux. Onucati HauWH
uspane ysembera Hasectu
napaMeTpe Koju YTH4Y Ha oTnop
pacnipocTHpama u 06jacHnTH
3aKOHCKY 00aBe3y nepHoaHIHOr
Mepetba i aTecTHpamba cHeTeMa
rpomMo0patcke HHCTAIALM]e.
Temarcky uennny ,,CurypHocHe
HHCTANAUKje” 0bpaanTH
yno3HaBameM yueHHKka ca
cneunduunoctuma oapehene Bpere
HHCTallaUM]a, yKa3aTh Ha bhUXOB
3Hauaj M ONpaBAAHOCT MPHMEHE Y
objexTiMa. YKkazaTu Ha 03HaKke n
cumbone enemMeHara y eNnekTpHUHHM
emMama, rnoBe3HBarbe U MpoBepy
ucnpaBHocTH. Hasectn
KapakTepucTHUYHE BElTHYHHE
efemeHara, 00jacHUTH HA4YHH
MoHTaxe W norpeban anar. Ykazaru
Ha TpeHyTHO KopHinhene
TEXHOMOrH]E, Kao 1 TeXHOIOrHje Y

pasBojy.

Hanomena:

Pea.nma'mpn HACTABE MOTY
n3MeHHuTH 10 20 % npenopy4eHux
canpxkaja y3 carnacHoct Crpyusor
seha.




Paspen: Tpelin

WCXOIN VIIYTCTBO 3A
TEMA b I 3aBpiieriy Tenie Vaeris he GUTiLy Cramy “PE"O';[%?SS fﬁ"*“” JAMIAKTHYKO-METOAMYKO
na: OCTBAPHMBAISE IIPOTPAMA
Vno3HaTH yueHuKe ca AeMHULLIE NPUHUMIE U 00JACHH HAYHH »  Mucranaumja y 3uny ncnos Ha nouetky yueHnke ynossatu ca
H3B()rjelhe Ha4YHHHMA 11350‘7]6}53. €. HSBOF]EHJa pa‘}.ﬂ}!‘l HTHX BPCTa HHcTaﬂaqua Maﬂ‘repa HUHBEBHMA H HCXOOHMA HacTaBeiiyquJa‘
eNeKTPHYHIX MHCTATALMja Y CTAMOEHHM 0P MaKCHMaHY H jeIHOBPEMEHY +  Mucranaunja na obyjmuuama MIaHOM paja W HAYHHHMA OLCILHBALA.
HHCTANAUM]A H HHLYCTPHICKMM cHary HHCTANAUMOHHM LIEBHMA 1

objekTumMa

Ynosnatu yuenure ca
n3BoljereM NpUBpeMeHHx
MHCTaNALM]a

Vno3HatH yueHuke ca ca
HaunHuma nisohera
CaBPEMEHHX eNeKTPHUHHX
MHCTanaumja

u3abepe npecek M THN HaMOjHNX BOJOBA
H3BpLLK U300pP OCUrypaua u ayToMaTCKUX
npekuiaia

n3pauyHa rnaja HarmoHa y en.
HHCTaalLMjaMa 1 YIopeu ca
JIO3BOJEEHHM BPEIHOCTHMA

H3BPLUM AHATTU3Y LIEMY Be3e H
CAMOCTAIHO MOBEKE YNpaB/bauke v
KOHTPOJIHE e/leMeHaTe Y HHCTanalmji
i3abepe THN W WeMy rpebeHacTe cKIONKe
¥ 3aBUCHOCTH 0/1 HAMEHE

u3zabepe enemente EMB (European
Installation Bus), nameTtHe - cmaprxayc,
MHCTaNIalKja i W3BPLIN NOBE3UBaLE Ca
VIPaB/bayKOM LEHTPANOM

KaHaJIHLaMa

Hucranauuja Ha Hocehum
yKaanuma,

Huctanaumja y kabnosckum
peranuma

MucTanaunja y noaHum
KaHanuMa

Hucranaumja y KaHaaHoM
passojy

[lpuppemene uHcTanaumje
European Installation Bus EIB -
Oac uHcTanauuje (namerxe
HHCTANnauuje)

BEWKBE

1.

]

Onpeljupaie Makcumante
HHCTAllHCAHE W je[IHOBpPeMeHe
cHare y 3aBHCHOCTH O]l BpcTe
MPHK/bYUKA H HAUHHA 3arpeBatba
cTaHoBa

H30op npeceka HarojHor BoAa Ha
OCHOBY je/IHOBpPEMEHE CHare
H'.iﬁﬂp THIA W NONPEYHOr Npecera
NPOBOIHHKA ¥ MOHO(A3HO]
HHCTAALM]H NPEMa TEPMHUKOM
onrepeliery 1 103BOJbEHOM Nazy
HanoHa

HM3bop ocurypada Ha OCHOBY
Ha3HavyHe CTpyje noTpoiaya
[NoBesusame nHAMKaTOpa
KynaTuia

M3zpana en. uHcTanauuje
perynaimje ocBeT/berba nomohy
aumepa

Yi/byuetse ceta chjanuua nomohy
KOHTaKTOpa H TacTepa 3a

Peanusaunja nacrase

[Mpeamer ce peanusyje kpos cheache
o0JiKe HacTase:

« Bexoe (70 yacosa)

IMoaena one/bersa HA rpyne
o [lpunukom peanusaunje sexon

OfleJbese Ce JIC/H Ha TPH Fpyne

MecTo peanusaunje Hacrase
. kabuHeT 3a CHAEKTPHYHE H HC'I'EIﬂaIJ.HjE

+ KkabuHeT 3a MPaKTHYHY HacTaBy

OuemnBakLe TEOPHjCKOr leqa
npeamMera

BpeaHoBate 0CTBAPEHOCTH HEXO/1A
BPUIHTH KPO3:

» npahee 0CTBAPEHOCTH HCX0aa
*  TECTORE 3HaHha

OuemuBatbe J1abopaTopHjcKHX

BekROH

Bpe/iHOBae OCTBAPEHOCTH HCXO1A

BPLUUTH KPO3:

« npafierse ocTBAPEHOCTH HCXO/4

« M3BewTaje o ypahenum
nadopatopujckum Bexdama

« oabpany nabopaTopHjckux Bewon

OxBupuu 6poj uacosa no Temama:
«  H3poljemwe enexTpuaHnx

uHcTanauuja (24 yacosa)

. VieM/beme 1 3aiTHTa ¥
elIeKTPHUHUM HHeTanauujama (12
4acoBa)




YK/bYHEHE H HCKIbYHEHE
((pyHKuH]a camo/ipikarba)

8. IloBe3uBatbe BONTMETapCKe
NPEKIOINKe 3a Mepere QasHux n
JIMHHJCKHUX HAMOHA Ha Pa3BOIHOj
Tabnu

9. Moee3susatbe ueHTpane smarthouse
ca kyRHOM MHCTanaumjom

10. IMoBe3uBame HIBPLIHNUX
enemeHata smarthouse ca kyhiHom
HHCTAALMjOM

¥Yiemibemwe n
3AWTHTA Y €.
HHCTAJAUNjama

Vno3HatH yueHuke ca
THMOBHMA Y3eMJbeba 1
CHCTEMHMa 3allITHTe Y
objekTy

Vno3HaTH yueHHKe ca
NojMOM H3je/iHaYeHba
noTeHLHjana

Jedmuniue Bpere y3emibetba,

Hagene marepujane 3a uspany
y3eMIbHBaua

Jedwurmme n n3pann onpelene Tnnose
y3eMIbUBaUa Y 3aBHCHOCTH OJ1 HAMEHe
objexra

HM3BpLun ri1aBHoO 1 I0MYHCKO H3jeHaYetbe
noTeHLHjana

onabepe enemeHTe M HauMH crpoBolermsa
cHCTeMa 3aluTHTe

u3BpLuH W300p 3awTuTHor ypehaja
Andpenunjanue crpyje (3YJC)

«  Bpcre yzemibetsa (panHo ,
3AWTHTHO W 31PYIKEHO)
«  ViemsbHBauM (TpPakacTH WITAMHK
NI04ACTH TEMETbHH)
« ['IaBHO M JOMYHCKO H3jeaHAUEHbEe
noTeHIHjana
«  THIOBH y3eMIbetba ell.
uucranauyje (TH, TT, UT
CHCTEM)
BEXEBE
11. Onpehupaise BpemMera 1e10Baba
ocHrypada y cayuajy 3auture
dYTOMATCKHM HCK/LYHCHLEM
Hanajama y TNCS cucremy
pazsona
12. Oapeljupame BpeMena aenopatsa
ocurypada y caydajy 3almTHre
AYTOMATCKHM HCKJbYUetbeM
Hanajawa y TT cucremy passoga
13. Mcniwtnsame 3awrrutHor ypehaja
andepeHLMjaHe cTpyje

Texuuuke mepe
3alTHTE Y ell.
HHCTAIANNjaMa

VnosHasame YHEHHKE ca
npaBHIHHM H300pOM
TEXHUYKHX Mcpa 3AITHTE
01 eNleKTPUYHOT Yaapa
CTuuame npakTHYHUX
BELUTHHA Y Mepetby
OTIMOPHOCTH 3aITHTHE
onpeme

I[a Il,ﬂ[IJHHH].LIE ONacHoOCTH 01 E_TIEKTPH'{HDF
yapa y HOPManHOM paiy H Y YCJI0BHMA
KBapa.

Hagene TexHHUKe Mepe 3aliTHTe

Hapenae paspene 3awmure enekTpHuHe
onpeme

Bpuin Mepere napameTapa 3almuTHe
onpeme

Hageae u npuMeny cTenexe 3aliTuTe en.
onpeme

. Jlenosatbe €. CTpyje Ha JbyCKH
opranusam (HanoH 10aHpa U
HaMNoH Kopaka)

o [lozena 3awruTe 01 eNEKTPHHHOD
yaapa (y HOpMaJIHOM paay vy
YC/I0BHMA KBapa)

«  Paspenu samrture en. onpeme

« 3alTHTa M30JI0BakEM NE10Ba
noja HAMoHOM

« 3awTuTa orpagama u kyhuwruma
(MI1 kom )

= 3awrTuTa npenpexama

Texuuuke mepe 3alTHTE Y
eNeKTPUUHIM HHCTanaunjama (18
4acosa)

Enextpuuno ocsetsberse (16
yacoea)

"Eel’[Oﬂ!Kﬁ 3a |gea.1u3aguiv HacTaBpe

Canpikaje nporpaMa je HeONnxoaHo
peaNH30BaTH CABPEMEHHM
HACTaBHUM MeTolama
cpeacTeiMa. Y OKBHPY CBake
nporpaMcke LeJHHe YUeHHKE
ocnocod/eaBaTH 3a CAMOCTAIHO
[poHANaKebe, CHCTeMATH30BabE H
kopHihere uHdopmauuja u3
pasnuYUTHX H3BOpa (CTpyuHa
IMTepaTypa. MyITHMeHjanHe
Npe3eHTalumnje, HHTEPHET, HaCOMNHUCH,
Karaao3u npoussohaua).

Ilpy 0Opanu nojenHux HACTABHUX
JelMHNLA KOPHCTHTH MaHOe, ClIHKE,
HPTEKE, Y30pKe
eeKTPOHHCTANALHOHOT
marepijana, npudopa u ejemeHara.
Peanusaumjy caapkaja H3BecTH y
nsa nena. Ilpeu neo je Teopujcko
YIO3HABALE YYEHHKA €A HACTABHUM
canpikajeM, a IPYrH 1eo
peann3oBaTH Kpo3 Bexkbe, HAKOH
obpaze TeopHjcKor rpaamsa.
Ykonuko je moryhe pexoe
MOTBPAHTH PAuYHCKUM MyTeM H
YPaauTH CHMYIAUKjy Ha pauyHapy.
Be:xOe ce paze aBa crnojena
IIKOICKA Yaca 1 3a To Bpeme Tpeda
OIPAJIHTH TEOPHJCKY NPHIPEMY,
peanuzauujy pexode n odpay
pesyirata

Hakon cBakor uuknyca exdH Kpo3
paja yueHHKA, OUEHHTH HHBO
caBlalaHOCTH CTEHEHNX 3HaHba i
BEIUTHHA.

TTpu peanusaumin caapxaja
~H3soheme enekTpuunnx




3awTHTa cTaB/babeM BaH
J0XBaTa pyKe

3awTHTa ayToMaTcKiUM
HCK/bYUEH:EM Ypehajuma koju
Jenyjy Ha audepeHUnjanHy
cTpyjy

3awrrura ynotpebom
CHTYPHOCHOT Major HarnoHa
(CEJIB), n y3emibeHuM
CHIYPHOCHHM MM HarnoHOM
(TEJIB)

3awTuTa ynotpedoM mMajior
panuor Hanoxa (PEJIB)
3awruTa u3jesHauehemM raBHor
noTeHuHjana

3aWTHTHO H30JI0Bame YroTpedboM
ypeljaja knace 2

JawTHTa NOCTAB/bABEM Y
H30/I0BaHe NpocTopuje

3awTuTa en. oaBajameM

BEXBE
14. McnuTnBame oTnopHOCTH

nzonauuje u3mehy npoBonHuka 1
3emibe, U uamehy mehycoOHux
NPOBOIHHKA

15. McnuTiBatse OTNOPHOCTH

H3onatmje noja

16. Onpehupatse oTnopHOCTH

pacnpocTHpama y3eM/bHBaua

17. Henutnsarbe oTIopHOCTH

y3eMIBeIba MyNTHHYHKLHOHATHHM
JUTHTAITHAM MHCTPYMEHTOM

18. McnuTnBame HempekHaIHOCTH

3aLUTHTHOT MPOBOHHMKA W
HENpPeKHIHOCTH MPOBOIHHKA 3a
u3jenHauebe noTeHuHjana

19. McnuTHpame epuKacHOCTH

H3jeHaueba NoTeHUMjaa
MYITH(OYHKUHOHATHHM
HHCTPYMCHTOM

EnexTpnuno
OCBET/bEHC

Vno3Hasawse y‘IeHHKA ca
CACKTPHYHHM H3BOpHUMA
CBETIIOCTH. HMXOBHM
KAPaKTePHCTHKAMA H

JleduHuine oCHOBHE CBETIOCHE BEHUHHE
Knacndukyje Bpere CBETIOCHHX H3BOPA H
H3BPLIH H300p NpeMa BPCTH OCBET/bEHba
H3pauyna HHBO OCBET/LEHOCTH

OcHoBHe CBETI0CHE BeJIH' HHE
EJ'ICKTPH'{HH H3BOPH CBETAOCTH
Cujannue ca yxapeHUM BJIaKHOM
Xajorene cujanuue

HHCTAIAUMjA™ ONHUCATH HAMEHY
MOjeIMHIX WHCTANALM]A U HAUHH
HBHX0BOT H3Bol)erba, HarNacuTH
HHXO0BE C!'Il:LlH(I]H‘-IHGCTH n ofnacr
npHUMeHe

Kpo3 canpxaj .. ¥Y3emibeme i
3AIITHTA Y eI HHCTATauHjama™
HanpaBUTH pasnuky nimehy spcre
Y3EMIbCHA M HAUHH HBHXO0BE M3pajc.
O0paznoknTH 3HAYA] H3jelIHaYeHa
MOTEHIN]ANA KAa0 TEXHHUKY Mepy
3alITHTE Y eJl. HHCTaJalnjaMa 1
OMACHOCTH OJ1 eNEKTPHYHOT yiapa y
yenosuMa ksapa. [ToceOHo
HArNacHTH 3ALITHTY ayTOMaTCKHM
HCKIbYUEHEM Harajatba y
pasAMYHUTHM CHCTEMHMa 3aLITHTE.
Ilpu peanusaunju canpiaja

» TeXHH4Ke Mepe 3aIITHTE ¥ el
HHCTaauMjama* nomohy nanoa n
npeseHTaluja npuKasaTH Mepe 3a
Crnpeyasame 0nacHoCTH 01 el
yaapa y HOpMaaHOM pany .
INocebHo ucrahu 3Hauaj ynorpebe
CHUTYPHOCHHX MAJIHX HANoHa.
Teopujcky oOpany canpxaja
MOTBPAHTH HCITHTHBABLHMA KPO3
BeskOe v nabopaTopHjcKuM
yenoBuMa a 1obHjeHe pesyntare
YNOPEIHTH ca N03BOJbEHHM
BPEIHOCTHMA,

Y temarckoj uenuuu ,Enekrpuuno
OCReT/heme” 00paTHTH Naby Ha
pasnuke y H3BOPHMA CBETIOCTH.
YkaszaT Ha cBeT/IOCHE
KapakTepUCTHKE H3BOpa Y
(hoTOMETPHjCKHM NpopauyHuMa
[MoceOHy namby NOCBETUTH
TpeHyTHO KopHiheHHM
TCXH(JJI(JI"H_iEiM&I, Kao H
TEXHONOrHjama y pa3Bojy.

Hanomena:

Peanuszatopu Hactase Mory




BPCTOM OCBET/LCH:A

HM3paan npojekar enekTpuiHe
MHCTaNaUMje matber objexTa

«  Kpunroscke cujannue

¢ Meranxanorese cujanuue
BHCOKOT MPHTHCKA

»  DayopecueHTHe cHjaluLe

«  Komnakr dayo cujanuue

« JIEJ] cujanuue

o OJIE]] u3BOpH CBETNOCTH

« CaersocHe KapakTepHCTHKe

o  Cujanuuna rpna

«  Bpcre ocBeT/betba
(MMPEKTHO, HHANPEKTHO)

BE/BE

20. I'popauyH ocBeT/bera 3aTBOPEHOT
IPOCTOPA METOIOM CTereHa
uckopruhea

21. UcnuTHBarme HHBOA

OCBETJLEHOCTH CBETIIOCHOT H3BOpa

H3MeHHTH 10 20 % npenopyueHHx
caapxkaja y3 carnacioct CTpydHor
Beha.

KOPEJIAUHJIA CA APYTHM NPEAMETHMA/ MOAYJIUMA

Dduznka
OcHoBe elleKTpoTeXHIKe

—  Enextpuuna mepesa
—-  Mepemwa y enekTpoeHepreTHIH

—  Ilpaktnuna HacTaBa

—  TexHuuka 10KyMeHTalM]a




Hasus npeamera:

lNopnumk ¢oun vacosa:

Paspen:
LlnbeBn yuewa:

MEPEIbA Y EJIEKTPOEHEPTETULIU

70 aabopaTopujckux Bewxdn

Tpehn

—  CTHIAIE OCHOBHHX 3HALA 0 OCHOBHHM MCPHHM ypcf]ajuma H CHCTCMHMA I\‘Cl_i'H CC HAMCHCKH KOPHCTC ¥ CNCKTPOCHCPICTHIIMG
—  CTHUANE OCHOBHUX 3HALA W BCLITHHA O MEPHHM METO1aMa KO]L‘ CC KOPHCTE Y C/ICKTPOCHCPICTHIML

—  CTHUAKE OCHOBHHX 3HALA W BELUITHHA O MEPCHY OTHOPHOCTH YICMIbCH::

—  CTHuame OCHOBHHX 3HALA W BELITHHA O MEPCIbY BCOMA BCIAMKHX OTIIOPHOCTH

- C'J'H[la}-hﬂ FHAKA W BEIWITHHA O HANIOHCKHM H (.‘T[)}'jlil'l!\l MEPHHM 'I'paHC(IID]’BI'd'l'(lpl’lhlil:

~  CTuname NpakTHYHHX 3HALA W BEHITHHA 0 MCPEHhY aKTHRHE W PEAKTHBHE CHATE Y jerHohasHoM M TpohazHoM cHeTeMYy:
Cruiiame npakTHIWTNX 3Haiba W BEHITHHA 0 Mepeiby (pakTopa cHare:
~  CTHname npakTHHHUX 3Hatha W BELITHHA O MEPCILY CICKTPHYHE CHPTHje:

ACXOMN . VIIVTCTBO 3A
TEMA LIW/BEBH o saspuierky Teme yuetnk he Guriy cramy | 11Oy TEIM CAAPAKAIH JAWAAKTHUKO-METOANYKO
1a: OCTBAPHBAIE IIPOTPAMA

OcHoBHO 0 MeperHMa
Y eNeKTpoeHepreTHIH

® YO3HABAKE YMEHNKA ca
obsawhy mepema y
CJIEKTPOEHEPreTHILH

® yCBajarbe OCHOBHHX
nojMOBa 0 MEPHOM MPOLIECY
H MOCTYNUHAMA

® HaBejie LTa je NpeMET NpoyyaBata
Mepetba Yy elleKTPoeHepreTHIHN

e 0GjacHH MEPHH MPOLEC U MEPHE NOCTYIKe

» o0jacHu yTHLA] CHCTEMaTCKe rpellke Ha
pesyaTaTe Mepera

e YBOJI y Mepetha ¥
elleKTPOeHepre THLIH

o MepHH NpoLec U MEPHH MOCTY LM,
ojpeljupare cHcTeMaTcKe rpeuke
KO IUPEKTHUX W HHAHPEKTHHX
Mepemba

Mepemse 0TnpHOCTH
YieM/bCH:2

®* CTHUAHC OCHOBHHX JHaWdA O
Mepersy OTHOPHOCTH
V3IEMIbCHsa

® CTHLAE NPAKTHUHHX
BEILUTHHA 32 Mepetbe
OTNOPHOCTH Y3CMIbCHd

® 00jacHH MOCTYNAK MEPEHa OTIIOPHOCTH
yiemssersa Ul MeToaom

® oGjacHn nocTynak Mepera OTnopHOCTH
y3eMbetba Bepenn1oBoM METo10M

e ofjacHn HauKH ynoTpede H nojelapatbe
CaBpeMEHNX ENEKTPOHCKHX MEPHUX
HHCTPYMEHATa 3a Mepetbe OTNOPHOCTH
yieMbera

® CaMOCTa/HO M3BPIUH MEPEH:E OTNOPHOCTH
y3eMJbetba BepennoBoM MeToa0M

® IEMOHCTPHPA HAYHMH Mepetba OTIMOPHOCTH
Y3EMIbEIbA CABPEMEHHM CICKTPOHCKHM
mepHuM ypehajem

® Mepewe 0TnoOpHOCTH yiemibersa Ul
METOIO0M
* Mepeibe OTTIOPHOCTH H3EMIBE:A
BepenaoBoM METOA0M
e Mepetbe OTIOPHOCTH Y3eMIbetbad
caBppemMeHHUM MepHHM ypehajuma
[penopyuene naboparopujcke
Bexde
l. Mepeme OTHOPHOCTH Y3eMIbeHba
bepennoeom metTonom 1
caBpeMeHNM MepHiM ypehajuma

e Ha nouerky Teme y4eHHKe
YIO3HATH €A UHIEBUMA M HCXOAUMa
HacTaBe / y4era, MJlaHoM paja H
HAYHHHUMa OLCH:HBAKd.

MecTo peainsaumje nacrage

* Jlaboparopujcke BexOe ca
TEOPHjCKOM MPHIIPEMOM ce
peanuzyjy y nadoparopujm 3a
Mepetba Y eJIeKTPOeHepreTHLLN

l'lu,c_l,eua Ode/LEeLA Ha Tpyne

o [lpunukoM peanusauuje pextH
Ofle/LEH-E CE JIEIN Ha TPH Tpyne

Ouetupame 1adopaTopHjcKHX
BEKOH

BpeziHoBabe ocTBapeHOCTH HEX0Na
BPILATH KPO3:




Mepeme Beoma
BEJIHKHX OTNOPHOCTH

® CTHUAHEC OCHOBHHX 3HaHA O
MEPEHY BEOMa BEJIMKHX
OTNOPHOCTH

CTHUAHE NPAKTHYHHX
BCIUTHHA HEOMXOIAHHX 3a
MEPEHE BEOMA BEJIHKHX
OTNOPHOCTH

00jacHH NOCTYNAK MEPera BEOMa BEHKIX
OTMOPHOCTH W OTIIOPHOCTH H30NalHje
MEraoMMeTpoM

00jacHi HaYMH NPHMEHe MeToie BONTMETpa
3a MEpeihe BEOMa BETHKHX OTMOPHOCTH
H3BPLIN MEPEHE BEOMA BCIIMKHUX
OTMOPHOCTH META0MMETPOM

MPABHIIHO MOBEXKE H HIMEPH OTNOPHOCT
u3onatHje

TYMauH pe3yaTaTe MEpetba

* Mepete BeoMa BEIHKHX
OTMOPHOCTH W OTHOPHOCTH
H30J1aLIHje MEraoMMeTPOM

® Mepete BeTHKHX OTMNOPHOCTH
METOIOM BONITMETPA

IMpenopyuene gadoparopujcke
Bexkde

9]

Mepetse BeoMa BEIHKHX
OTNOPHOCTH H OTMOPHOCTH
W3onalMje MeraoMmMeTpom

HanoHckH MepHH
TpaHcopmaTopn

® CTHUANE OCHOBHHX 3HaMa O
HAMOHCKHM MEPHHM
TpanchopmaTopuma

® CTHUAHKE NPAKTHUHHX
BELUTHHA 32 Mepetba ca
HAMOHCKUM MEPHHM
TpaHcopmaropuma

ofjacHH HaMEHY HAMOHCKOT MEpHOr
TpaHcopmaropa(HMT)

npenozna cumoon HMT y enekrputinmum
LeMama, HalupTa OCHOBHY LLEMY
nosesuBarba HMT y enekrpuuHo koo
nedMHILIE MPEHOCHH 0AHOC(0IHOC
npeobpaaja) HMT

nedHHULIE HATMOHCKY U (pasHy rpewky
Habpoju knace TauHocty HMT

OMHIIE OCHOBHA KOHCTPYKLHOHA CBOjCTBA
JEHOMONHO 1 ABONONHO wionoBaHux HMT,
HaBelle 03HAKe KpajeBa npuMapa n
CceKyHaapa

HaBe/le CTaHlapiiHe BPEAHOCTH
cekyHaapHux Hanoswa HMT

HaBeJle OCHOBHE KOHCTPYKIHOHE
KapaKTepUCTHKE KanaluHTHBHOI MEPHOT
TpaHcjopmMaropa

MOBEXE HAMOHCKH MepHH Tpanchopmatop y
eNIEKTPHYHO KOJIO MpeMa MPHIOKEeHO] eMH
oJIpelli NMPeHOCHK oIHOC TpaHchopmaTtopa
ca HaTMHCHE MJIOYHLIE

H3pauyHa HEMO3ZHATY BPEAHOCT MPUMAPHOT
HanoHa Ha OCHOBY Mepera HanoHa
CeKyHaapa

* Hanoncku mepHn Tpanchopmaropu

e KanaunTHBHH HAIIOHCKH MEPHU
TpaHcopmartop

[Mpenopyuene naGoparopujcke
Bewde

Mepetse HanoHa HANOHCKHM
MepHHM TpaHc(opmaTopom

L]

» npaliere 0CTBAPEHOCTH HEXO/1a

* u3BewTaje o ypaheHum
nadoparopHjckim Bexbama

e oabpany naboparopujcknx BexOn

Oxeupuu 6poj yacosa no TemMama
e OCHOBHO 0 MeperHMa Yy

eNIeKTPOEHEePreTHIIHN
(2 uaca)

o Mepeme OTNOPHOCTH Y3eMIbetha
(4 yaca)

e Mepeme BeoMa BETHKHX
OTHOPHOCTH
(4 yaca)

* HanoHcku MepHH TpaHcdopmaTopH
(4 yaca)

s  CrpyjHu MepHu TpaHchopmaTopi
(4 vyaca)

e Mepeibe eNeKTPHIHE CHATE Y KOy
JjenHocmepHe W jenHodasue crpyje
(6 uacora)

e  Mepewe peakTHBHE CHAre y Koy
jennogasue cTpyje
(4 uaca)

Ld M(‘.‘pEHaE dKTHEBHE H PEAKTHBHE
cHare Tpoja3sHOT CHMETPHYHO-
HecumeTpuuHo ontepehenor
cHcTema
(16 uacosa)

o  [lonyMHAHPEKTHO W HHIHPEKTHO
Mepetbe aKTHBHE ¥ peakTHBHE cHare
y jenxodazHoMm u TpodazHom
cHeTeMy
(4 yaca)

s  Mepewe hakTopa cHare
(4 yaca)

* Mepemse enekTpHIHe eHeprije
(10 yacoa)

e [lpoBepa ocTBapeHOCTH HCXOAA
(8 uacoma)




CTpyjun mepHn
TpancopmaTopn

® CTHLAbE OCHOBHHX 3Hatba 0
CTPYJHUM MePHUM
TpaHcopmaTopuma

® CTHUAHE NPaKTHYHHX
BEIITHHA 32 MEPCH:a Ca
CTPY]HHM MEPHHM
TpatchopmaToprma

00jacHi HAME@HY CTPYjHOI MEpHOT
Tpauchopmaropa (CMT)

npenosxa cumBon CMT y enexTpuunum
weMama

HaupTa OCHOBHY LIeMYy nopezupatba CMT y
EJ'IEK"I'[)HHH() KOO

HABE/IE KAKO CE 03HAYABA]Y NPHKLYUHH
kpajeeu CMT

objachu 3awro cekynaap CMT ne cme
OCTaTH CITBCI]JCH

Je(HHHULLE NPEHOCHHU OHOC(0HOC
npeodpakaja) CMT

AedHHUIIE CTPYjHY W (hasHy rpeiky

e pabpoju knace Taunoctn CMT

HaBe/le CTaHap/He BPEAHOCTH
ceKyHmapHux ctpyja CMT

ofjacHu WTa cy TO CTPYjHA KACIITA M KaKo
Ce KOPUCTE Y MPOLECY Mepersa

10BeXe CTPYjHU MEPHH TpaHc(opmartop y
CJNEKTPHYHO KOJIO MPEeMa NPHIOKEHO] WeMn
onpenn nperocHu oanoc CMT Ha ocHoBy
1noJlaTaka ca HaTMHucHe MIovmie

oJpean BpenHOCT HEeMo3HaTe NpHMapHe
CTpYje HAa OCHOBY MOKA3HBAKA AMIIEPMETPA
¥ CeKYHIapHOM KOy

JIeMOHCTPHPa HAYMH KopHiuhema cTpyjHHX
KJelTa

» CrpyjHu MmepHu TpaHchopmaropu
» CrpyjHa knewra

Ipenopyuene gaboparopujcke
Bemde

4. Mepeme cTpyje CTPYjHHM
TpaHchopMaTOPOM H CTPYjHUM
KJAemTHMA

Mepemse eleKTpHYHE
cHare y Koy
jennocmepue u
jennotasne crpyje

® CTHUAWE OCHOBHHX 3Haiba 0
MEPHMM MeTojlama 3a
Meperbe:

o CcHare y Komy
jennocmepue crpyje Ul
METOLOM

O AaKTHBHE cHare y
jenHodazHoM cuctemy

® CTHUAHE NPaKTHYHHX

BEIUTHHA 33 MEpetbe:

O CcHare y Koy
JjenHocmepne ctpyje Ul
METOIOM

O AaKTHBHe CHare y
jenxodasHom cuctemy

HALPTA EASKTPHYHY IIEMY MEpEelba CHare y
KOJIY Je/IHOCMEPHE CTPYje Y HaNoHCKOM K
CTpYjHOM criojy

o0jacHn YTHLIA] CHCTEMATCKE IPELIKe MepHe
METOJle Ha BPEJHOCT H3pauyHare cHare
H3BE/Ie H3pas 3a TaYHO oapeljuBambe MepeHe
cHare yBaskasajyhin yHyTpailse
OTMOPHOCTH aMnepMeTpa i BOJIITMETPa
o0jacHy Kaia je norojiHo MEpUTH y
HANMOHCKOM, a Kaja y CTPYjHOM CIojy cHary
HaBeJle Koje cHare nocroje y Koiy
HAW3MEHWYHE CTPYje H KOjy CHary Mepu
BaTMeTap

HaLPTa eJIEKTPHUHY IIEMY MEpetba CHare y

* Mepemse cHare y KoJIy jeqHocMepHe
crpyje Ul meronom

* Mepetbe cHare y Koay jeaHodaste
CTpYj€ BATMETPOM

Mpenopyyene Jadoparopujcke
Bewde

5. Mepeme cHare y Koy
jennocmephe ctpyje Ul metoaom

6. Mepeme cHare y Kony jenHodasHe
CTpyje BaTMeTpoM

Ipenopyke 3a peanu3aunjy
NabopaTopHjcKnx Bexon

Peanusaumjy Teopujcke npunpeme
OpraHH30BaTH TAKO 114 YBEK MY HCMPEn
oarosapajyher ds10ka naboparopHjckux
BexOun. Tokom u3Bofjemwa HacTaBe
npeasBuljeHo rpaanBo NPUOIHAKNTH
YUEHHKY npHMeHoM ojrosapajyhnx
MyaTHMeaHjanHux cpeactasa. [lowro ce
TEOpHjCcKa NpHIpeMa peanusyje y
nabopartopuju 3a Mepemwa y
e/IeKTPOeHEPreTHLIH Npenopyuyje ce
wro sehu Opoj nemoHcTpannja
ojarosapajyhinx MepHux meroja u
MoCTyMNaKa TOKOM IbHXO0Be obpane.
Tamo rae je To HEONXOAHO, H3N0KEHY
MaTepujy NOTKPenuTH KpaTKHuM
pauyHCKHM NpHMEpHMA.

Bewbe no moryfhiHocTH opraHn3oeari
Tako aa ce oarosapajyha pexba paan
0/IMaX HAKOH 4acoBa TeOpHjcKe
npunpeme. BexGe ce pane nea cnojexa
yaca; 3a 0BO Bpeme Tpeba ypaauTu
Mepera M KoMNaeTaH uieewraj. Bexode
OpraHH30BaTH TaKo Ja ce ypajiu Wwro
pelin Opoj HaBeneHUx BeKOH, CXOMHO
MDF}-"]’IHUCTHME HIKOJE.

Cae BesOe o0aBe3Ho peann3oBarTH ca
MpaBHM MEPHHM CPEICTBHMA H
ONpemMoM: HCKIbYUYje ce yroTpeda
pauyHapCKUX COTBEPCKUX cUMyauuja
Y peanusaluin Bexou .

3a npoepy OCTBAPEHOCTH HCXOAA
(onbpana sewdu) npeasuheto je 8
4acoBa, 0IHOCHO 4 yaca Ha Kpajy npBor
nonyroauiTa 1 4 yaca Ha Kpajy apyror
MoayrOAHIITA.

OuerwHBamke Bekdu peanu30oBaTH U Kpo3
NpoBepy NPAKTHYHUX 3HaMba H BELITHHA,
T3B. 0n10pana Be:kOM, Nperiea u3sewTaja
o pauy y naboparopuju. TTopen
yobuuajenux mepa sawrute (3abpane




KOJTy Hau3MeHH'He cTpyje nomohy
BaTMETpPa u 00jacH# NOCTYNAK Mepetba
aKTHBHE CHare

o0jacHu yTnuaj paktopa cHare Ha
CKpeTame MepHOr CHCTeMa BaTMETpa
H3BPLUH NOBE3UBAKE MEPHHX
HHCTpYMEHaTa y eNleKTPHYHO KOJa npemMa
NPIIOKEHO] IIEMH 32 MEpPeibe CHAre Y Koy
jenHocmepHe cTpyje

oJpean MepeHy BpeaHOoCT cHare Oe3
yBa}KHBH}bﬂ CHCTEMATCKE IPELIKE MEPHC
mMeToje

H3BPLUH NPOpauyH TauHe BPeIHOCTH CHare
W OJIpe/IH ancoiyTHY W PENaTHBHY IPELIKy
Mepera

MOBEHKE Bﬂ'l'Ml‘JTElp Y KOJIO HAH3IMCHHYHE
cTpyje 00jacHH HauNH Meperha aKTHBHE
cHare

Mepeme peakTHBHE
cHare y Koay
jeanodasue crpyje

® CTHLAHE OCHOBHHX 3HAA O
MeTolamMa Mepetha
peakTHBHe cHare

® CTHLAKE NPAKTHYHHX
BEIITHHA 33 MEPEH:E
peakTHBHE CHare y
jenHodazHoM cucTemy

HAUPTa eJEKTPHUHY [IEMY MEPEIba
PEeaKTHBHE cHAre y jeaHo(asHOM CHCTEMY
METO/I0M aMIIepMETPa, BOJITMETPa H
BaTMeTpa M objacHu nocTynak oapehusama
PEaKTHBHE CHaAre

HALPTA eJIEKTPHYHY IEMY MEPEHha
PEeaKTHBHE cHAre y jeaHo(a3HOM CHCTEMY
nomohy BapmeTpa u 00jacHn nocrynak
Meperba

TNIOBEKE MEPHE HHCTPYMEHTE npema
IPIIIOIKEHO] LIEMH 33 MEPEH:E PEAKTHBHE
cHare y jeaHo(asHOM cHCTEMY METOLOM
aMIepMeTpa, BONTMETPA M BATMETPa
o0jacHH aHATHTHYKHN MOCTYNaK
oapeljupara peakTHBHE CHATE HA OCHOBY
H3MEPEHNX BPEJIHOCTH Ca HHCTPYMEHATA

* Mepete peakTHBHE CHAre METOIOM
amnepMeTpa, BOJITMETpa U BaTMETpa
y Kony jeaHodashe crpyje

* Mepete peakTUBHE CHare
BapMETPOM

Ipenopvuyene nadopaTopujcke
Bewkde

7. Mepeme peakTHBHE cHare
METO0M aMIepMeTpa, BoIITMETpa
M BaTMETpa y Koaty jeanodgasne
crpyje

Mepeie aKTHBHE H
peakTHBHe cHare
TpothasHor

CHMETpHY HO/HeCHMeT

puuHo onTepehenor
cHCTEMA

® CTHLAHE OCHOBHUX
TEOPHCKHX 3HAILA O
Mepetby aKTHBHE CHAre y
TpodhazHOM
CHMETPHUHO/HECHMETPHIHO
onTtepeheHom cHcTeMy

® CTHLAWE OCHOBHHX

HALPTA ENEKTPHUHY ILeMY Mepetba akTHBHE
cHare y TpohazHoM CHMETPHYHO
ontepelieHoM cHeTeMy ca i 6e3 HyaTor
NPOBOJIHMKA H 0DjacHu NMoCcTynaKk
oapelyuBara aKTUBHe cHare TpodasHor
cHcTeMa

HAUPTA ENCKTPHYHY IEMY MEperba akTHBHE

e Mepetbe akTHBHE cHare TpogasHor
cuMeTpuaHO onTepehenor cuctema

* Mepemwe akTHBHE CHare TpoaszHor
HecuMeTpH4HO onTepeheHor
cucTeMa

¢ Mepeibe aKTHBHE CHAre METOI0M
1Ba BaTMeTpa-ApoHoBa cnpera

yK/byulBawa 0e3 npernena uTi...)
H3BOpE Hal'li:'ljii}ba H OCTangc CJEMCHTE
BesxkOe, rae je To moryhe, HanpasuTi
TaKO g norpetn HO YKIbY4 HBAHE HE
JoBelle 10 YHHIITEba eJl. KoJla Wil He
yrposu 6e30enHocT yueHHKa.

Hanomena:

Jlo3BosbEHO OACTY NAME 01 Nporpama
moke na oyae no 20%, anu ra mopa na
onoGputH oarosapajyhu cTpyunn opran
HIKOJIe.




TEOPHjCKHX 3Haba O
Mepetby PeaKTHBHE CHAre y
TpodazHoM
CHMETPHUYHO/HECHMETPHYHO
ontepeheHom cHeTemy
CTHUAKE NPAKTHYHHX
BEIUTHHA 33 MEPEHE
AKTHBHE W PEaKTHBHE CHare
TpoasHor cucrtema

cHare y TpoasHOM HECHMETPHUHO
orrrepefienom cueremy ca u 6e3 HynTor
NPOBOAHHKA M 0DjacHH MOCTYNaK
onpehuBamba akTHBHE cHare TpoazHor
cHerema

HaLpTa eNeKTPHYHY 1IEMY MEpeHa aKTHBHE
cHare y TpohazHom cuctemy ApOHOBOM
MeTod0M 1 objacHn noctynak oapehusara
AKTHBHE CHare Tpoq]a'.im)r CHCTEMA

HaupTa EAEKTPHUHY IEMY MEpErha
peakTHBHE cHare Y Tpo(hazHOM CHMETPHUYHO
ontepehieHoM cHcTemy ca u Ge3 HynTor
1POBOHHKA 1 0DjaCHH MOCTYNaK
o/peluBatba peakTHBHE cHare TpodasHor
cHcremMa

HaLpTa eNeKTPHYHY IIeMy Meperba
PeakTHUBHE CHare y TpothazHoM
HecumeTpHuHo onrepelieHom cHeremy ca i
0e3 HyNTOr MPOROAHMKA M 00jacHH
nocrynax opeljuBama peakTHBHE cHare
TpodpasHor cucTema

HAaLPTa eNESKTPHYHY IEMY Meperha
peakTUBHE cHare y Tpo(hasHOM CHCTeMY
METO/10M JIBa BaTMETpa H 00jacHH nocTynakx
onpeljupata peakTHRHe cHare Tpodaznor
cHcTemMa

NOBEKE ONPEMY NMPeMa NPHI0KEHO] HeMH
3a Mepetbe akTiBHE cHare TpodasHor
cHMeTpH4HO onTepeheHor cHeTemMa,
H3BPLIN HEMOXO/IHA MEPEHA H M3pauyHa
aKTHBHY cHary Tpod)asHor cHcTema
NOBEKE ONPEMY NMpeMa NMPHIOKEHO] HeMH
3a Mepetbe akTiBHE cHare TpodasHor
HecuMeTpH4HO onTepehenor cucrema,
H3BPLIN HEMOXO/IHA MEPEHA W M3pauyHa
aKTHBHY cHary Tpod)asHor cucTema
NoBeKe ONpeMy Npema MpPHI0KEHO] eMu
3a Mepetbe akTiBHE cHare TpodasHor
cHcTeMa o APOHOBOj METOIH, H3BPIIH
HEMOXO/HA MEPCHA M U3pavuyHa aKTHBHY
cHary TpogiazHor cuctema

NoBeKe ONpeMy Npema NMpHI0KEHO] eMu
3a Mepetbe peakTHBHE cHare TpodasHor

* Mepetbe peakTHBHE cHare
Tpo(hazHOT CHMETPHHHO
ontepeheHor cucTema

* Mepeibe peakTBHe cHare
Tpoha3HOT HECHMETPHYHO
ontepelieHor cucrema

e Mertona asa BaTMETPA 34 MEPEH:E

peakTHBHE cHare TpodaszHor
cHcTema

[penopvyene nadopaTopujcke

Bewie

8. Mepetbe akTHBHE cHare TpoazHor
cumeTpHuHO onTepeheHor cuctema
9. Mepeme akTHBHE cHare TpodasHor

HECHMETPHYHO OHTBthEHOF
CcHCTEMA

10. Mepeme akTHBHe cHare TpodaszHor

cucTema APOHUBDM cnperom
11. Mepeme peakTHBHe cHare
TPO(ra3HOr CHMETPHUUHO

GHTBPEFIGHOF CHCTEMA METOILOM

jeanor saTMeTpa




cHmeTpH4HO onTepeheHor cHeTema no
METOJIH Je/IHOT BATMETPA, H3BPLIN
HEMOXO/IHA MEpeba N H3pauyHa peakTHBHY
cHary TpoasHor cucrema

MoaynuanpexkTao n
HHIHPEKTHO Meperse
AKTHBHE H PeaKTHBHE
cHare y jeanodgasHom
H Tpoda3Hom cHeTeMy

® CTHLAWE OCHOBHHX 3HAA O
MOMYHHAHPEKTHOM H
HHIHPEKTHOM MEpetsy
AKTUBHE W PeaKTHBHE CHare
y jenHodazHoM K
Tpoha3HOM CHCTEMY

¢ CTHUAME NPAKTHYHHX
BELITHHA W3
NOTYMHAHPEKTHOT MEPEHha
AKTHBHE W PeaKkTHBHE cHare
y jennodasHoM cuctemy

® HAUPTA ENEeKTPHYHY LIEMY Meperba akTHBHE
H peakTHBHE cHare jenHoasHor cucTema
MOYHHAMPEKTHOM H HHAMPEKTHOM
MeT0/10M H 00jacHH NpoLec Mepera

® HaLPTA ENEKTPHUHY LIEMY Mepetba AKTHBHE
H peakTHBHE cHare TpohasHOr cHcTema
MOMYHHAMPEKTHOM ¥ HHIHPEKTHOM
METOIOM H 00jacHH NpoLIEC Mepetba

® TI0BEMke MEPHY ONMpeMYy NpeMa NpHIoKeHO]
LIEMH, H3BPLUK HEOIXO0AHa MEPCH:a H
o/Ipe/iH aKTHBHY H PEaKTHBHY CHary
jenHodasuor cucrema

¢ [ToayMHanpekTHO H HHAHPEKTHO
Mepethe aKTHBHE 1 PeakTHBHE CHare
y jenHoazHOM cHCTeMy

o [ToayHHAHPEKTHO U HHAHPEKTHO
Mepethe aKTHBHE U PeaKTHBHE cHare
y TpohazHOM cHCTeMy

Ipenopvuene nabopatopujcke
Bexbe

12. TTory MHAMPEKTHO MEpeibe
aKTHBHe cHare y jen1Ho(asHom
CHCTEMY

Mepemwe daxkTopa
cHare

® CTHLAHE OCHOBHHX 3HAMLA O
Mepemy (hakTopa cHare
CTHUAE MPAKTHIHIX
BEILTHHA U3 MEpeba
(haxTopa cHare

® HaupTa CNEKTPUYHY LIEMY NMOBE3HBAIbLA Y
ENIEKTPHYHO KOJIO jesiHo(asHOT cosQ-MeTpa
1 objacHu mocTynak mMepersa dakrtopa cHare

® HalpTa eNEKTPUUHY LIEMY MOBE3HBaba Y
eIeKTPHYHO KOJIO TPO(a3HOT COsP-MeTpa u
o0jacHu nocTynak Mepesa (haktopa cHare

® [IOBEXKE ONPEMY MPEMA MPHIOKEHO] LWEMH,
H3BPLUH HEOITXOIHA MEPeba H OIpeaH
thaxTop cHare

® speaHoct (haktopa cHare, 100HjeH
pauyHCKHM NyTeM. ynopean ca ppeanouhy
(haxTopa cHare OUUTaAHHM €a COSQO-METPa

e Mepemse (axtopa cHare y
jenHodastom cucremy jeaHopazHuM
COS(-METPOM

® Mepeme axTopa chare y
TpodhazHoM cHcTeMY TpoazHUM
COSQ-METPOM

Mpenopyyene gadoparopujcke
Bewe

13. Mepemse dakropa cHare METOAOM
amrnepMeTpa, BoJITMETPa U
BATMETPA M COSO-METPOM Y
jenHodazHoM cHcTeMy




Mepeme eeKTpHyHe
eHeprije

® CTHLUAbE OCHOBHHX 3aHHba 0
Mepery enekTpHuHe
eHepruje

e CTHUAE NPAKTHYHHX
BEIUTHHA W3 Meperba
eNeKTPHUHE eHeprije

® HalpTa OCHOBHY 010K wwemy jeaHodasHor 1
TpodazHoTr enekTpoHcKor Opojuna ny
OCHOBHUM LpTamMa 00jacHH NPHHLMI paja
HaUpTa eNeKTPHYHY IeMy NoBe3HBaba
Opojuna 3a AMPEKTHO MEpEebe aKTHBHE 1
peaKTHBHE eHEprije Y Tpo(aHOM cHcTeMy
oljacHn NpHHIMIE YNpaB/batba,
Tapuupama 1 1abHHCKOT OUHTaBakba
e Haupra enexrpuune weme 3a
MONYHHAUPEKTHO W MHAHPEKTHO Mepetbe
aKTHBHE W PEaKTHBHE EHEPTHje Y
TpodasHoM cHcTeMy W 0BjacHH NpUHLKIE
ynpaBbatba, TapH(pHpama i Ja/bHHCKOT
OUHTABdH:A
MOBEkKE ONpeMy NMpeMa MPHI0KEHO] IWeMn
H H3BPLIH MEPEHE AKTHBHE H PEaKTHBHE
eHepruje v BpuiHe 15-MUHYTHE cHare y
TPO(ha3HOM CHCTEMY-INPEKTHOM MEPHOM
rpynomM
® [I0BEKE ONMPEMY MpeMa MPHI0IKEHO] LeMi
H H3BPLIH MEPEHE AKTHBHE H PeaKTHBHE
eHepruje v BpuiHe 15-MUHYTHE cHare y
TpoasHOM CHCTEMY-NONYHHIAHPEKTHOM
MEPHOM TPYTOM

e JeanodpasHa 1 Tpopasta
esleKTpoHcKa (anruTanua) Opojuna,
HaMeHa, OCHOBHA OJIOK Lema,
OCHOBHHW NPHHLIATI pajia
Meperbe aKTHBHE M PeaKTHBHE
eJNEKTPHIHE eHprenje y TpodazHom
cHCTeMy
e JlupexTHa MepHa rpyna:
NOBE3NBAILE, YIIPABLAE,
Tapuupame, 1a/bHHCKO OYHTaBabe
ITonyuHAMpEKTHA MEPHA Tpyna:
1N0BE3NBALE, YIPABIbatbE,
Tapuupame, 1a/bHHCKO O4HTaBatbe
» MunupekTHa mepHa rpyna:
NOBE3NBALE, YNIPABLAE,
Tapuupame, 1a/bHHCKO OUHTaBamhe

Mpenopyuene gadoparopujexe
BElKDE

14. Meperse napamerapa enekTpHUYHE
Mpeke MyATH(DYHKIHOHATHHIM
MHKPOTIPOLECOPCKNM
HHCTPYMEHTOM

5. Mepete akTHBHE H peakTHBHE
eHepruje u BpiiHe 15-MuHyTHe
cHare y Tpo(hasHOM cucTemy-
JIMPeKTHa MepHa rpyna

16. Mepeise akTHBHE H peakTHBHE
€HEpPruje U BpilHe 15-MuHYyTHE
cHare y Tpo(hasHOM cHCTEMY-
NOJAYHHAHPEKTHA MEPHA rpyna

KOPEJALMHJA CA IPYTUM NPEAMETUMA
- OcHoOBe eneKTpoTeXHNKe
- Enextpuuna mepetba
- EnektpuuHe MalunHe
- Enektpoeneprercka noctpojema
- EnektpoeHepreTcku BOLOBH
- [lpaxtnuna HacTapa




Ha3sus npeamera:

Toauwmsu Goua yacosa:

Paspen:
LinbeBn yuema:

EHEPIETCKA EJEKTPOHHKA

105 yacosa
Tpehn

— VYnosuaBame yueHHka ca ypehajuma eHepreTcke eneKTPOHHKE H H-HXOBOM NMPHMEHOM;
— Cruuatbe 0OCHOBHHX 3Hamba 0 JIMHEApHUM KoNlUMa 3a obpany cHrHana:
— Vno3Hapatbe YMEHHKA ca OCHOBHHM KOMIMOHEHTAMA EHEPreTCKe eNEKTPOHHKE H HhHXOBUM HAYMHOM pajia Y KOJIMMa je/IHOCMEPHE H HAN3MEHHYHE CTPYje:
—  CrHuame OCHOBHHX 3HAMA 0 UCNPaB/baiuuMa, HauHHY Paja v NPUMEHH;
— CTHuamke OCHOBHHX 3Hatba 0 HHBEPTOPHMA, HAYHHY pana H NPHMEHH;

— CrTHuatbe OCHOBHHX 3Halba 0 HAM3MEHUUHUM MpeTBapauuMa, HauuHy paia v NpUMeHH;
— CrHuabe OCHOBHHX 3Hatba 0 JeJIHOCMEPHHM MPETBApaunMa, HAYUHY Paja u NPUMEHH,
— [lpakTHuHa npUMeHa e1eKTPOHCKHX MPeTBapada y eleKTPOeHEePreTHIIH,

TEMA

Wb

HCXOIH
IMo 3aspuietky Teme yuenuk he Gutn y cramy ja:

INMPENMOPYYEHH CAIPEKAJH
MO TEMAMA

YNYTCTBO 3A
JAUJAKTHYKO-METOAHUYKO
OCTBAPHUBAILE MPOIPAMA

OcHOBHH MOjMOBH
Y eHepreTcroj
CIEKTPOHHIH

* Vno3Haparbe YHEHHKa ca

obnacTuMa Koje uiyuasa
EHEepreTCcKa eJIeKTPOHHKA

o CTHUAKE OCHOBHHX 3HaH:d

0 1ojMy TpeTBapaya
EHEPreTCKe eNEKTPOHUKE

HaBe/Ie 1ITA j& TO EHEPreTCKA eNeKTPOHHKA
U LUTA je NpeaMeT HkeHOr NpoyyaBatba
HaupTa onwTy 610K AMjarpam npersapaya
1 nedUHULIE KApaKTePHUCTHUHE YIa3He U
H3JIa3HE BEJIHYHHE

HaBe/le OCHOBHE M0/1e/e NnpeTsapaya
eHepreTcKe eNeKTPoHHKe

o [Ipeamer npoyuaparba eHepreTcke
EJ'ICKTPUHHKC

e Onuwry 10K AHjarpam npertsapaya
EHEPreTcKe eNeKTpoHnKe. Yiaine
BE/IHYHHE ||pe'nsapaua. H3la3He
BeJIHYHHE NnpeTBapaya

e OcHoBHa Nojesa npeTeapaya
€HEPreTCKe eKTPOHHKE

[Mpeaa3un npouecn
H OCHOBHA
AKYMYJIaLHOHA
KoJ1a

e CTHL@be OCHOBHHX 3Hatba O
npenasHuM rnojapama Ha
AKYMYJIALUHOHHUM
eNeMEHTHMA W HHXOBO]
npuMeHi

. I’[SBp].IJH OCHOBHA MEPEHA H

aHanTu3Mpa paanacHBHOr
KOJa 3a MHTerpasbete n
nudepeHunpatse

objacHu nojaM W NPHPOIY NpeaasHor
npoueca

HaBe/le OCHOBHE OCOGHHE aKyMYJIalHOHHX
enemMeHara

AedHHHIIE 3aKOHe KOMYyTallnje
aHajn3npa npejasHe npouece y peanomRL
it RC kony

o0jacHU HAUMH paja NaCHBHOT KoJa 3a
HHTErpabee

o0jacHu NPHHLIMN paja NacHBHOT KoJa 3a
audepeHparbe

aHai3npa paj NacHBHOT Koia 3a
audepeHLHpae MEPELEM YIa3HOT 1
H3/1a3HOT HAMOHA NBOKAHATHHUM
OCLHIIOCKOTIOM

aHaln3kpa paj MacHBHOT KoJa 3a
HHTETPABEHE MEPCHCM YIIa3HOI 1
H3IA3HOT HAMOHA JBOKAHAIMHHM
OCUMIOCKOMOM

00jacHN KaKko BpeMeHCKa KOMIIOHEeHTa

e [lpenasuu npoliecH ¥ akymyJialHOHH
e/leMeHTH.3aKOHH KOMYyTallHje
Ilpenazuu npouecu y peasom RL
Tpenazuu npouecn y RC oy
IlaciBHO KOO 3@ HMHTErpaLere

e [lacuBHO KOO 3a IM(EPEHLIMPALE
Ilpenopyuyene nadoparopujcke sewxde

1. TlacHBHO KOJIO 3a HHTErpabete H
nuepeHumpare

¢ Ha MOYETKY TEME YHUEHHKE
YNO3HATH ca UW/BbEBHMA H
HCXO0/IMMA HacTaBe lylteH,a,
nJaHoM paja v Ha4HHUMa
OLEHHBAKA.

MecTo peannsaumje HacTaBe

* Teopujcka HacTaBa ce peannsyje
y yunonuum (70 yacosa)

» Jlaboparopujcke Bewxde ce
peanusyjy y naGoparopujm 3a
CHEPreTCKY ENeKTPOHHKY (35
4acoBa)

Mogena 06/ LEeLA HA TPYIe

o [lpunukom peanusauuje sexoOu
oJleJbee ce AeH Ha TpH rpyne

OuewnBame TEOPHjCKor jdena
npeamera

chmloaamc OCTBAPCHOCTH HCXOa
BPLIHTH KpO3:
. npahe}be OCTBApEHOCTH HCX0Oa




NACHBHOI KOJIA YTHYEC Ha TaJlaCHH 00K
W3J1a3HOI HanoHa

o CTHAHKe OCHOBHHX 3Hatha 0

ne(HHHLIE WTA je TO nojayaBay, o0jacHH

o [lojauarau, omura 610k mwema. Hamena

Kounia 3a oGpany onepalMoHHM onmuTy 60K WeMy W HaBele OCHOBHE H yJI0ra rnojayagada y eleKTPOHCKHM
cHruana- rojadaBauuMa 1 tbHX0BOj napaMeTpe nojaiapaya KOJlMMa.
onepaumoHH MPHMEHH HaBe/le OCHOBHE OCOOHHE MICATHOT H . ija3|.-| 3a HATOHCKO W CTp}‘j HO
nojauaBavu e CTHUAKE MPAKTHYHHX peanHor onepaunoHor noja‘laaaqa H nqiaqame, YAA3HY H H3J1A3HY
BELITHHA Y pay MOI’thOCTH NPAKTHYHE MPHMEHE OTNOpHOCT
nojaqanal"{"x Komna ca HaBe/1e KaKko ce }_le[])HHHLIJe HANOHCKO . OI'ICPE[[.[HOHH Hﬂja'{ﬂﬂﬂ'{‘ ocobuHe u
OnepaLMoHHM nojauarse MHBepTYjyher u Hemuseptyjyher HaMeHa
nojauapauma OnepaLHoHOr rnojauasaua e MHneanuu u peannu onepanronn
o W3Bpiuy ocHoOBHA Mepersa HaBe/le M3pas3 3a H3Na3HH HaNoH 1nojauasay - KapakTepHCTHKE
Ha uuseptyjyhem u uiBepTyjyher cadupaya u *» Meepryjyhn nojauasau
HenHBepTyjyhiem kony ca AndepeHLHjanHor nojayasaya * Henngepryjyhu nojauapau
OMepaLHOHIM TT0jayaBateM aHasu3Mpa pat OCHOBHKX KoJla ca s JeauHuuHK nojavasay
onepalHoHUM TNojauaBadeM o  Husepryjyhu cabupau
HalpTa eNEKTPHUHY WeMy u objacHu o JludepeHuujantu nojayapay
HaYHH NPeTBapatba cTpyje y HanoH e Anann3a OCHOBHHX Kojia ca
NPHMEHOM ONEepalioHOr Nojayasaya onepaLHoOHUM MojauyaBayeM
o0jacHu paji KOMIIAPaTOPCKOr KoJjia u OcHOBHA NpHMEHA KoJIa ca
HaBele ocHoBHe MoryhHocTH npumene ONEpPALHOHHM NMojayaBayemM
HalpTa CACKTPHUHY LICMY €ACKTPOHCKOT e Koo 3a nperpapatbe cTpyje y Hanou
KOJIa 334 reHepHcathe TPoYraoHux H . Kounapa'ropc]{o KOJIO
NPABOYTAOHKUX CHIHaAlA W HABEE OCHOBHE o Konoza reHepHearme TPOYraoHHX
moryhHocTH npumete CHTHANA U MPABOYTA0OHHX CHIHANA
aHanu3Hpa pan i CHUMH KapaKTepHCTHKY
rnojavasaya 3a pasiHunTe BPELHOCTH Tpenopyuene n1aGopaTopujcke Bewxbe
HAMOHCKOT Nojauara
KOMEHTapHile YTHLA] HAMOHCKOr nojauarma | | Wnsepryjyhi u Henrsepryjyhu
Ha edekar sacuhera nojauasauxor kosna onepaLnoHi nojayapay
2. Komnaparopcko Koo
3. Kono 3a reHepucatbe npaBoyraoHHx H
TPOYTaOHHX CHIHana
o CTHI@mbe OCHOBHHX 3HAA O HABE/lE OCHOBHY MOJ1eNY KOMIOHEHTH *  OcCHOBHa N0/1€M1a KOMIOHEHTH
KomnoHenre KOMMOHEHTaMa eHepreTcke eHepreTcKe enekTPOHHKe eHepreTcKe eNekTpoHnkKe
eHeprercke ENeKTPOHUKE, HAYHHY paja, nosHaje cumBoe KOMIOHEHTH, « Mpeanan npeknaay
C/IEKTPOHHKE KapakTepucTHKama H KapakTepUCTHKE H HauHH NpUMeHe e Cuaxue 1nozie. AHannsa pana cHakHe

ILUXOBOj PHUMEHH

nosnaje Ha4HH NOBE3HBALA KOMINOHEHTH ¥
CJIEKTPHYHO KOO

nHoae
» Cunaxuu Ounonapun tpansucrop (BJT)

TECTOBE 3HAHA

OuemnBame 1a00paTopHjcKHX
BeROH

Bpennosate ocTBapeHOCTH HCXO/1A
BPLINTH KPO3:

npaheibe 0CTBAPEHOCTH HCXONA
n3BellTaje o ypaheHum
nabopaTtopHjckum Bexdama
onopaHy 1adopaTopHjCcKHX
Be3kOM HAKOH 3aBplUEHOT
uMKIyca

OxBupHu 6poj yacosa no reMama

OCHOBHH NOjMOBH Y €HEPreTCKO)
eJIEKTPOHH LN

(2 yaca)

[penasnu npoueck U 0OCHOBHA
aKyMmyJlaunoHa Kona

(5 yacosa)

Kona 3a obpany curnana

(13 uacosa)

KomnoneHTe eHeprercke
CNIEKTPOHHKE

(15 uacosa)

Henpaemayn

(14 yacoea)

Husepropu

(8 uacosa)

Hamzmennanu npersapauu

(5 yacoea)

Jennocmephu npeTBapaiu

(5 yacosa)

ObnacTH NpakTHYHE NPUMEHE
€HepreTcKe eNeKTPOHHKe

(3 yaca)

Mpenopyke 3a peaauaunjy
TeopHjcKe HACTABE

[Ipunukom obpane HacTaBHe Teme




e CTHIIAke OCHOBHHX
NMPaKTHYHHUX BEWITHHA ¥
pamLy ca OCHOBHHM
KOMMOHEHTaMa eHepreTcke
eNeKTPOHNKE

HCIHTYj€e HCMPaBHOCT CHAKHUX
MNOJAYNPOBOJAHHYKHX KOMITIOHEHTH
o0jacHn Ha4HH pana KOMIOHEHTH
CHEPIeTCKE ENEKTPOHHKE Y KOy
jenHocMepHe 1 Hau3MeHHYHe CTpyje
aHanu3ypa pan jeaHoCTaBHHjHX
ENIEKTPUYHUX KOJIA Ca KOMIIOHEHTamMa
eHepreTcKe eneKTPoHHKe

03HAj¢ OCHOBHE METOE YK/bYUeH:a i
HCKJbYH€Ha CHAKHHUX KOMIOHEHTH
no3HAaje OCHOBHA yNpaBbauka H nodyaHa
KOJIA CHAKHHX KOMIIOHEHTH

HCTIHTA HCTIPaBHOCT CHAXHE /1H0e
MEpEeHbeM OTIIOPHOCTH Y AHPEKTHO] 1
WHBEP3HO] nonapusaiujn u o0pasioxn
BPCTY KBapa (Kpatak crioj, npexkus)
HalpTa CTPYjHO HAMOHCKY KapaKTePHCTHKY
CHAMHE THO/E Y JIMPEKTHO] H HHBEP3HO]
1o1apH3aLMjH, OIpen palHy npasy v
Ae(uHIIIE PAIHY TAUKy CHaXHE IHOIE
ucnura uenpagHoct cHaxHor MOSFET-a
CHHMH M3/1a3HY KaPaKTEPHCTHKY CHAAKHOT
MOSFET-a

M3BPIIH HCTIHTHBAME HCTIPABHOCTH
THPUCTOPA MEPEtbeM OTIOPHOCTH H3Mely
eNleKTpo/la rejT-kaTona, aHola-KaToaa
CHUMM CTATHYKY KapaKTepHCTHKY
THPHCTOpA MPUMEHOM CTaHAAPIHHX
MEPHHX MHCTPYMEHATA Y AHPEKTHO] U
HHBEP3HO] NMosapu3aLHjn

o0jacHy W IEMOHCTPHPA HA4YMH pana
HMITYJICHOT KOJIa 33 YKJbY'€He THpHCTOpa
00jacHu NojaBy MPOMEHE HATIOHA Uy , iy
TOKOM MpoLieca YK/byuera (KoMyTalHja
HANoHa W cTpyje THPHCTOpa Y npolecy
YK/bYU€Hha)

* JlapauHrTOHOB CNOj

o  Auxanusa paja Koja ca CHamHHUM
OHnonapHUM TPAH3HCTOPOM

e Cuaxun MOSFET

* AHanu3a pazga Koia ca CHaKHUM
MOSFET-om

¢ IGBT(Ounonapuu TpaHsucTop ca
W30JI0BAaHUM TEjTOM)

« YerBopociojHa aAnona (AMHHCTOP)

Mujak

e AHanu3za pazay Kooy Hau3MeHHuHe

cTpyje

Tupucrop (SCR)

e Ananusa pazga y KoJly Hau3MeHHYHe
crpyje

o  Tpujak

Amnanusa paga y Koy HaH3MEHHYHe

crpyje

¢  GTO — THpHCTOp ca HCKJbYHHBAKEM Ha

rejTy, aHanusa pana y Koy

Hau3MEeHHYHe cTpyje

MCT-moc TupucTop

* Mero/ie YK/bYuHBatba H HCKJbY4HBalbA
THPUCTOpA W TpHjaka

» Pexaua n napaneina Besa THpUCTOpa

* Vnpaemauka n nodyaua kona BJT,
cHaxHor MOSFET-a, IGBT-a

Ipenopvuene nadopaTopujcke Bexde

HMenuTHearbe HCNPaBHOCTH CHAMHHX
IHOAA

CraTnuka KapakTepHCTHKA CHaKHE
nuone(pajita npasa, pajaHa Tauka)
Chaxun MOSFET kao npekuaay
(u3n1a3na KapaKTepHCTHKA, pajHa
Npasa, pajHa Tauka)

. Mcnurueame ncnpaBHOCTH THPUCTOpa
CHumarbe cTaTHYKe KapakTepUCTHKE
THpUCTOpa

HIMIIyJICHO KOJIO 32 YKJbYUere H
HCKJbYUeHe THpHCTOpa

2

sl

W

o

Henpasbaun

e CTHIAKE OCHOBHHX 3HAIbA O
HCTIPaB/bauuMa, HauHHY

HABEIEe OCHOBHE ONOK-(DYHKLHOHAHE
UesTHHE WCMpaBbaya
dHAJIH3Hpa pal OCHOBHUX BpCTa

Cpentba u e)eKTHBHA BPeHOCT
NEepHOANYHUX BEIHYHHA
o Byiok wema HCIpaBJbada

"Onepaunonn nojauaaun” u Tpeda
HarnacuTy ja ce odpaljusana kona
MPHMEIbYjY Y YNpaBbaukom Aemy
ypehaja enepreTcke
enektponnke.brok wemy
OnepaLHOHOT Nojauasada odpaanuTH
OIHCHO, @ NPUMEHY Ha MIeATHOM
nuuBeptyjyhem n nennseprtyjyhem
nojayasauy. Kono 3a cabupare
HaMoHa ca MHBEP3HjOM 3HaKa
JdepeHUHjaTHH ONepatnoHu
nojauasayu odpaautu kopucrehu
KapakTepUCTHKE WIeaTHOT
OflepaLHOHOI M0jauaBaya.

Kon obpane nacrapxe teme
"Tlpenasnu npouecH U OCHOBHA
aKyMmyJaluHoHa kona'" HalpTaTH 3a
JlaTa KoJla KapakTepucTHuHe
BPEMEHCKE 3aBHCHOCTH W HanMcaTn
n3pase wHxoBe npomene (6e3
u3Bohema).

Y yBOIHOM jieny NoriaBba
"KoMmnoHeHTe eHepreTcke
eNeKTPOHHKE" IaTH OCHOBHY TOAENY
komnonentu Ee: nacushe,
aKTHBHE, N0 BPEMEHY HACcTaHKa, no
YNPaB/bUBOCTH, 110 HAYHHY
aKTHBHpaH:a, 1o OP3HHKM pana.
Harnacuti ocHoBHe ocofuHe
HIeaJTHOT NpeKnIaia y3 napaienaHo
nopeheme ca ocobHHaMa peanrHnx
Oe3KOHTAKTHHX Npeknaava, npe
HQiE.EI_HIIa'—IHE AHAJTH3C KOMMOHEHTH.
IMpunnkom odpaze OCHOBHHX
KOMNOHETH, rae roj je 1o moryhe, ca
y4eHHLIMA ypasuTh u oarosapajyhu
Opoj KpaTKHX pauyHCKHX npHMepa y
UHbY BOJber pasymesatba H NpHMeHe
CTeUeHHX 3Hamba.

V HACTABHO] TeMH
"Henpasmbaun”, "Huseptopn"”,
"Hansmennunn
npersapaun”,"JeHoCMepHH
npeTBapayn’ NpeaHoCT AaTH




pala H NpUMeHH

o CTHUAe NPaKTHIHHX
BEIUTHHA W NPHMEHA
TEOPH]CKHX 3Hama y paty ca
HCnpasbauuma

ucnpassbada
TYMau¥ jeIHOCTABHI]EKBAPOBE
HcrpaBibada

KOPHCTH TEXHUUKY JIUTEpPATYpy H
KaTa/loLKe nojaartke npouspohaua

HABE/IC OCHOBHE KApPaKTEPUCTHKE
HcrpaBbaukux TpaHcdopmartopa

HaBe/e perynalHoHe KapakTepHcTHKe
HcnpasJbada

o0jacHu noTpedy 3a NPUMEHOM Konia 3a
(hunTpupame HanoHa u cTpyje

o0jacHu ycIIoBe MO/ KojHMa ce
ucrnipasbaun Mory Hahiu y MHBEpTOpCKOM
pexumy paaa

HaBe/Ie OCHOBHE 3aLLITHTHE €IEMEHTE
Hcrpasibaya

aHanusHpa pan jenHoasHux u TpodasHux
HCTIPaB/bayua NPHMEHOM CTAHAAPAHHX
MEepPHHX HHCTpYMeHaTa

objacuu yrhuaj LC duatpa Ha TanacHu
00JIHK M31a3HOI HANOHA U CTpYje
HCnpasJbaya

o0jacHi HAYHH NPOMEHE H3J1a3HOT HaroHa
ca MPOMEHOM YIJia YK/byuea
THPUCTOPCKOT jeaHO(a3HOr HenpaBbaya
KOMeHTapuine mMoryha xaBapujcka cTatba
jenHo(azHux 1 TpohazHHX HErpaBbaya

e JenHo(asHu nonyTanacHu Uenpasba

e JeaHogaszHu MyHOTAIACHH HCTIPaBIbay
ca cpearoM TadkoM (pan mweme npu R
1 RL onrepehewy rne L—w)

» JenHogaszHa MOCHH McTpaBbay (pan
weme npu R n RL ontepehemwsy raoe
L—w)

» Tpodazun ucnparibay ca cpemboM
Taukom (pan weme npu R u RL
ontepehewy rae L—oo)

» Tpodaszuu MocHn HenpaBbay (pan
wewme npu R u RL ontepehety rae
LL—wm)

e Opnuke TpaHchopMarTopa 3a Hanajare
NOje/IHHMX HCMpaB/baua

e Perynausona v cnojbHa
KapaKTepucTHKa HCrpaB/baua

o DuUITPH 3a HIPABHABAE

* 3alTHTHH ENIEMEHTH HCNpaB/baya

Mpenopyuene naboparopujcke Bexbe

1. Jeanodpasnu ucnpassbay ca cpeibom
TAuKOM H jenHodaznu ucnpasibay y
I'peloBom crnojy
Perynaunona kapaktepucTika
jeaHoasHor uenpassbaua

2. TpodazHu ucrpaBbay ca CpeiboM
TAUKOM H TPO(a3HH MOCHH HCMPABIbaY
Perynaunona kapaktepucTiia
TpothazHOT Henpasibaya

(pH3NYKUM 00jalleHMa 1
rpauKOM NpeacTaB/batby
oarosapajyfinx TanacHux odnuka.
AKUEHAT NMOpe/l TEOPHjCKE aHanuse
JIaTH W Ha NPAKTUYHY TPHMEHY
nojeannux ypehaja. I'ne roa je o
moryhe aHann3upaTi ca yHeHHLUUMA
moryhekBapoBe W Kako a ux
npenosHary, ca moryhum mepama
oTKnaratba. Enemenre ynpasmbaiuknx
1 nodyIHUX KOJa Koja ce KopHeTe 3a
NOTOH 1 YIpaB/batbe MpeTBapauuma
HaBECTH TEXHHUKH, ¥3 OCBPT Ha
oarosapajyhy TeXHHUKY JuTEpPATYPY
W KaTanollke noaarke npoussohaua.
Ceaky HacTasHy TeMY O
npeTBapa4uma,rie je To moryhe,
WIYCTPOBATH KOHKPETHHUM

jeIHOCTaBHU|HM pauyHCKHM

npHMEpHMa.
ObnacTi npakTH4YHE NpUMeHe
peanu3oBaTH HH(POPMATHBHO, V3
HCTHLAE NPELHOCTH ejleMeHaTa
EHEPreTCKe eNeKTPOHHKE ¥
pazanuuTHM obnacTHMa npUMeHe.
TecToBe NpUIAroaHTH
TEMATCKHM LEIHHAMA M MOKE/LHO
HX je YpaauTH HajMame TPH Y TOKY
MOJYTOANINTA. 3aBPIIHH TECT
YPaIuTH Ha Kpajy LIKOICKE FOANHE.




HusepTopn

e CTHUAHE OCHOBHHX 3Hatba
0 HHBEPTOPHMA, HAYHHY
pana u npHMeHH

o CTHUAKE PAKTHYHHX

BEIITHHA H MPUMEHa
TEOPHjCKHX 3HaMba y pajty ca
MHBEpTOpHMa

HaBe/Je HaMeHy H OCHOBHe rojene
WHBEpPTOpa

o0jacHn Ha4HH pana H NPHMEHY HHBEpTOpa
BOlJEHHX MPEHOM

o0jacHn HaYHH paja 0 NPUMeEHY
jennodasHux HANOHCKUX MHBEPTOPA
o0jacHi HAYMH paja U NpUMeHY
jenHo(asHuX cTPYjHUX HHBEPTOPA

ofjacHy HAUMH Paja U NpHMEHY
pe30HaHTHHX HHBEPTOPA

ofjacHi HaunH paga TpoazHor HHBEpTOpa
aHaJIH3Kpa jeHOCTaBHA eIeKTPHUHA Kona
ca MHBEPTOPOM

TYMa4H jelHOCTaBHIjeKBapOBe Ha
HHBEPTOPHMA

103Haje ocHOBHA NoOY/1HA Kolla HHBEpPTOpa
aHanusHpa pan jenHodasHor
TPaH3UCTOPCKOr HHBEPTOPA, MEPH HANOHE
H CTpYje HHBEpPTOpPa NMPUMEHOM
CTaHJAPAHHX MEPHHUX HHCTYMEHATa
aHanu3upa pan TpohazsHor TpaH3IHCTOPCKOr
WHBEPTOpaA, MEPH HAMOHE W CTpYje
HHBEPTOpA NPUMEHOM CTaHIAPIHHX
MEPHHX HHCTYMEHaTa

KOMEHTapHIlLe jeIHOCTaBHIjeKBapoOBe

» Mupepropn, HameHa H OCHOBHE Mojiene

e Husepropn Bohenn mpexom

¢ HanoHckn moHo(a3nn HHBEPTOP
(nojaM 1 NpHHLMN paja)

o lllupHHCKO HMITYJICHA peryalmja
nopehereM TpoyraoHor 1 CHHYCHOT
HarnoHa

o  Crpyjuu wnBepTop (rojam W NpHHIKT
pana)

» Pe3oHaHTHH MHBEPTOP (NOjam, penHu
PE30HAHTHH MHBEPTOP €A HAMOHCKOM
no0yaoM, napanenHi pe3oHaHTHH
MHBEPTOP ca CTpyjHOM nodyaom)

e TpodasHu WeCTONYJICHH HAMOHCKH
TpausucTopcku uuseptop (IGBT-
HHBEPTOPCKH MOCT)

*  PWM Ttexuuke ynpasmatsa TpohasHuM
TPaH3HCTOPCKHM HHBEPTOpPHMA
(cunycHa PWM)

o [loGyana Kosa HHBEPTOPCKHX MOCTOBA

INMpenopyuene naGoparopujcke pemde

. Jennodpasun nanoucku uxeepTop y H-
MOCTY Ca OMCKHM H OMCKO-
HHIYKTHBHUM onTepeherbeM

M

Tpodazun TpaH3IHCTOPCKH MOCHH
HHBEPTOP Ca OMCKHM H OMCKO-
HHIYKTHBHHM onTepeherbem

Hamsmennunn
nperBapauu

o CTHLAbE OCHOBHHX 3Haa 0
HaU3MEHHIHUM
npeTBapauMMa, HauMHy paia
1 MPHMEHH

o CTHuame npakTHUHUX
BELLTHHA ¥ pally ca
HAN3IMEHHYHUM
npeTBapaunMa

HaBe/le HaMeHy H OCHOBHE rojene
HaU3MEHHYHHUX NpeTBapaya

o0jacHi HauMH pana (pasHHUX peryaartopa ca
JenHOCTPAHOM W ABOCTPAHOM (ha3HOM
perynatjom

ananusyupa pal OCHOBHHX KoJia ca (hasHum
perynatopuma

aHanu3Mpa je/lHoCTABHHjEKRApOBE KoJla ca
hazHuM peryiaropuma

o0jacHi paj HaH3MEHHHYHOT NpeTBapaya ca
LIHPHHCKO-UMITYJICHOM Peryaiujom
HaBe/le OCHOBHE KOH(UTYpalje
Tpodasuux hasuux perymatopa

HausmeHuuHH npeTBapayy, HaMeHa u
OCHOBHE Nojee

[MpuHLMN paja HAW3MEHHUYHHUX
npeTeapaua ca (pazHoOM perynaumjoM
1npH oMckoM ontepehiermhem
(jeanoctpana w nBocTpaHa azna
perynaiuja ca TpHjakom)

e Hawusmennuun pazuu peryaarop ca
LIHPUHCKO-HMITYJICHOM PeryiauHjom
Tpodazun dazuu perynatop (0CHOBHE
KOH(Urypaumje)

OcHoBHa nodyiHa KoNa 33 HH3IMEHHYHE
npeTBapayie

Ipenopyke 3a peajansaunjy
1ab0paTOPHjCKHX BekOH

IMouerak nabopaTopHjcknx BexOH
YCKJIIHTH Ca TEOPH)CKOM HacTaBOM.
Ha yBonuum uacosuma ynosnarth
YHEHHKE ca CTPYKTYPOM
nabopartopHje, HaYHHOM W
OpraHH3aLMjoM paja Kao 1 MepaMa
3aIUTHTE Ha pay.

Oprauuzaunjy BexOu MocTaBuTH
TAaKO [1a Ce Y YBOIHOM ey NOHOBU
rPaJIMBO ENEKTPHYHHX MEperba 1
OCHOBE pajia ca aHAJIOrHUM H
JUATHTATHHM MEPHHM
HHCTpYMeHTHMa. Bexbe no
moryliHOCTH opranu30BaTH Tako aa
CBM YUEHHLH ¥ FPYIH pPaje jeany
BEKOY WIIH Y UHKIYCHMA 10 TPH
pexOe. Bexbe ce pane tpu cnojena
yaca; 3a oo Bpeme Tpeda ypaauTu
MEpetba 1 KOMIIETAH M3BELITA].
Be:xbe opraHusosaTH Tako Ja ce
ypanu wto eehu Opoj HapeneHnx
BexKOM, cxoaHo MoryhHocTHMa
wkone. ¥ sexdama, rae je To
morylie, nopea npakTHYHOT Mepetba
neo BexOe peann3oBaTH Kpo3
pauyHapCcKy CHUMYyauujy.
OuetbiBatbe BekOH peann3oBaT H
KpO3 NMPOBEPY MPaKTHYHUX 3HAbA W
BEIITHHA, T3B. 010paHa BexOH,
npernea uiBewTaja o pauy y
naboparopuju. [Topea yobuuajeHnx
mepa 3awrHTe (3abpane yKbyuHBarma
Oe3 npernena MTi..) W3Bope
Hanajamka 1 ocTajle eneMeHTe Bexoe,
rae je To moryhe, HanpasHTH TaKo ja
NOTPELIHO YKIbYUNBabe He 10BeNIe
A0 YHHIITCHA €1, KOJIAd WK HE
yrpo3u Ge3denHoCT yueHHKa.




HaBe/le OCHOBHa No0y/Ha Kona 3a
HAM3MEHHYHE NpeTBapaye

aHanu3npa pan Hau3MeHHYHOT MpeTBapaya
ca Je/IHOCTPaHOM (PA3HOM peryiainjom
o0jacHu NPHHLMI NPOMEHe HaroHa Ha
NPHUJEMHHUKY Y 3aBHCHOCTH O]l MPOMEHe
yria onrepeheta

HalpTa perylaunoHy KapakTepHCTHKY

Ilpenopyuene nabopartopujcke sexde

1. @a3uu perynarop ca TpHjakom-
jennoctpana pazva peryiaunja

o CTHIIake OCHOBHHX 3HAKA O

HaBele OCHOBHE NOAENE W NPHHLKINE HA

 HameHa M OCHOBHE nojene

Jeanocmepun jenHocMepHHM KOjHMa ce 3aCHHBA pall jeIHOCMEPHHX s [lpuHuun BonT-ceKYHIHOT DanaHca
nperBapayvu npeTeapauuma, HauKuHY paja npeTBapua e HuaupexktHu jeiHOCMEpHH npeTBapain
" MPUMEHH o0jacHi NPHHLKI BOJIT-CEKYHHOT jeIHOCMEPHOT HanoHa
o CTHLAKLE NpakTHUHHX Oananca . l--]1:.'mv3]:l noausad W vonep cnywray
BEIITHHA Y pajy ca OﬁjaCHH NPHHLIKN pajia HHIHPEKTHOr HarnoHa
jenHocMepHIM jenHocmepHOT NpeTBapaya * Yonepw ca ranBaHckoM H30MalHjoM
npeTRapaunMa o0jacHu NPHHLMIN paja vonepa cnywTada | HameHcka KoJa 3a ynpasibatbe
HanoHa umnyncaum DC/DC nperpapaunma
ofjacHu NPHHLKN pajia Yolepa rnojan3ada
HanoHa Mpenopvyene nadoparopujcke sexbe
HABEAE OCHOBHE NOJAENE HOoneEpa ca
rajBaHCKOM H30JIallHjoM 1. Yonep cnyiuray HarnoHa
HABEAE NPUMEPE HHTEIPHCAHKX KOMa 3a
yNpaB/bame je/HOCMEPHHUM MpeTBapaynMa
aHanuiupa TPaH3IUCTOPCKOT vonepa
cryluTaya HanoHa
o0jacHu kako ce aedunne pakrop
HCIy He Hornepa
H3BPIIM MEpPeHsa U HalpTa KapaKTepHCTHKY
1IPOMEHE M3JIa3HOI HAarNoOHa Y 3aBHCHOCTH
0/1 BpeIHOCTH (haKTOpa HCIy He
o [lpumena eHepreTcke eNeKTPOHHKE Y
Obaactu ® CTHLAKE OCHOBHUX 3HAA O HaBeje u 00jacHH OcHOBHE MoryhHOCTH perynauuju Op3nHe MoTopa
NpakTHiHe obnacTima npakTHyHe NpaKTHYHE MPHMEHE eJlieMeHaTa jenHocMepHecTpyje
npHuMeHe MPHMEHE EHEPreTCKe €HepreTcKe eNeKTPOHHKe s Tlpumena eHepreTcke eleKTPOHUKE Y
eHepreTcKe ENeKTPOHHKE 00pa3NoAH NPEAHOCTH NPAKTHUHE peryﬂaqu " Op3HHE ACHHXPOHUX

CIEKTPOHHKE

NMPUMEHE elleMeHaTa eHEPreTcKe
CHACKTPOHHKE Y PasiHuHTHM obnacTima

MoTOpa

* [lpumena ypehaja enepreTcke
eJIeKTPOHHKE 3a NOKpeTate
ACHHXPOHUX MOTOpa

¢ [lpumena y cuctemuma GecnpekuiHor
Hanajara

o [lpumena y peryiauujn ocBeT/beba

» [lpumena y nodyau CHHXPOHHUX
MalllHHa

Hanomena:

Jlo3BO/LEHO O/ICTY NAbE 0/1 TPporpaMa
mose 1a Oyne 1o 20%, anu ra mopa
na onoOpuTH oaroeapajyhu cTpyanu
OpraH LKoJe.




* [lpuMeHa y npeHocy eeKTpHYHE
EHEpruje JeAHOCMEPHUM IyTeM

KOPEJALHJA CA IPYTHM NPEAMETHMA

- OcHoBe eNeKTPOTEXHUKE

- Enexkrtpuuna mepema

- Mepemwa y eneKTPOCHEPreTHLH

- EnextpuuHe HHCTAIALMjE U OCBETIbEHE
- Enexktponunka

- Enexrtpuune maliuue

- OcHoBe cucTeMa ynpaBibatba

- [IlpakTuyna nacrapa




EJEKTPUYHE MAIIHUHE

1. OCTBAPHUBAIE OBPA30OBHO-BACIUTHOTI PAJA — OBJIMLH H TPAJAILE

HACTABA
PA3PE]] VKYTIHO
Teopujcka Hactapa Bexoe IlpakTuHa HacTaBa HacTapa y Gnoky
111 70 35 105
v 62 31 93

2. UW/bEBHU YUEA

- Ynossapame yHEHHKA ca 3HAYAjeM W NOAPYYjHMa npuMeHe TpanchopMaTopa H eleKTPHYHHX OOPTHHX MAlIHHA U MaTepHjanuMa 3a IHXOBY H3pamy,

- VnosHaBare yueHHKa CAKOHCTPYKLLMjOM, HAMHHOM Pajia i MIaBHUM OUIHKaMa MpoyUaBaHHX eNeKTPHYHUX MalliHa,

- Ocnocobpapare yueHHKa 3a npaBuano H 6e30e1HO pyKoBakhe eNeKTPHYHUM MalnHaMa,

- OcnocodsbaBatbe yueHHKa 3a 113Boljetbe MOHTaNKe, NPUjeMHUX Orela H APYrHX HCIIHTHBAMbA eNeKTPHUHNX MallHHa,

- ¥YnosHaBamwe yueHHKa ca METO/lamMa W MPOMHCHMA NPeMa KojHMa ce MOHTakKa, HCTIHTHBAba W OT/Ie/lN H3BOJIE,

- Vnosuasame yueHHKA Ca TEXHHUKHM Mepama 3aliTuTe npu kopuiuherby eneKTpHYHHX MalluHa,

- Pa3Bujame cBecTH yueHHKa O BaKHOCTH KBAJINTETHE W3paje TpaHcopMaTopa H eeKTPHUHMX OOPTHHUX MallliHa U ycarnalasarwa MH(pacTpyKType cTaHaapansaluje,
- OcnocobsbaBate yUeHHKA 14 MOMKE Ca PA3yMEBatbeM J1a NPAaTH HACTABY JIPYTHX MPEIMETa Y Kojoj ce 3axtesa o/1peljeHo rno3HaBarbeeleKTPHIHIX MallnHa,
- ¥YnosHaBame yueHHKa ca OCHOBHMM e/leMEeHTHMa H MEXaHHKOM e/IeKTPOMOTOPHOT MOTroHa,

- Cruuarse 3Harba 0 YNPaB/batby W 3alTHTH EIEKTPOMOTOPHHUX NOTOHA,

- OcnocobbaBatbe yueHHKA 3a YNpaB/batbe eNeKTPOMOTOPHHM MOTOHOM,

- PasBujame cBeCTH yueHHKA O HEONMXOAHOCTH MPHMEHE CAaBPEMEHE TEXHOMOTH]E Y YNPAB/balby CNEKTPOMOTOPHHM MOTOHOM,

- OcnocobsbaBatbe yueHHKa 3a yueiuhe y uspain TeXHuuke 10KYMEHTaLHje 3a e/IEKTPOMOTOPHE [10I0HE,

- Ocnocobmapare yueHHKa 3a npoayd/bHBarbe 3Haba 3 oBe 00N1acTH paan Naker ycappliasarba.



3. HWJBEBH, HCXOJH, OBABE3HH U MPEMNOPYYEHH CAJIPYKAJH U YITYTCTBO 3A JTUJIAKTHYKO-METOAWYKO OCTBAPHUBAILE IMTPOI'PAMA

Tpehu paspen

YIIYTCTBO 3A
REM S 2L EL Ilo 3aepiuerky TEM:I ;):g;?c]ge OUTH ¥ cTamy aa: "PEHOII’]%?EIJ{R]J{:QF*AJH ARJAKTIAKO-METONETIO
3 OCTBAPHBAILE IMTPOIr'PAMA
* YnozHapare ca 3HauajeM u * HapeJle 3HAuaj M ynory TpaHcpopmaropa, » Cepxa Tpancdopmaropa, ¢ Ha noueTky Teme yueHHKe YMO3HATH
Omnurre o noapy4juMa npuMeHe reHepatopa  MOTOpa y nipouecy npeobpakaja reHepaTopa H elIeKTpPOMoTOpa cd UMIbEBHMA M HCXOAHMA HacTase /
CJIEKTPHYHHM TpaHchopmaropa u eNeKTPHYHE eHepruje Marepujain Koju ce npuMerbyjy 3a yuekba, MIaHoM paja i HauMHHMa
mMaunHama eNeKTPHYHHX OOPTHHX * HapeJle MaTepHjane Koju ce KopHeTe 3a nipaiy u3pany TpaHcopmaropa u OLCHNBabA.
MallliHa 1 MaTepHjaiuMa 3a TpaHcopmaTopa H eNeKTPHUHUX 00PTHHX eNeKTPHUHNX OOPTHHX MalHHa
ILHXOBY H3pamLy MallKHA W Pa3BpCTa MX N0 00NacTHMA NPUMEHE ACNEKTH NPOjeKTOBAA Ob6anun Hacrase
CarnenaBaie HajBaKHHjUX ® carjie/la HajBaXcHHje acrieKTe NpojeKToBarba enekTpuuHix Mawmna. Eneprercka | [lpeamer ce peanusyje kpos cneaehe
acnexara pojeKToBama eNEKTPHYHHX MALIMHA H YBHAN LHXOB 3HA4a] y eukacnocT obnnke HacTase:
eNEKTPHYHHX MallMHa nogefamy eHepreTcke epukacHoCTH CappeMeHH MPHCTYT ¢ Teopujcka Hacraea (70 yacosa)
PasBujaibe CBECTH yHEHHKA O | ® CXBATH BAXKHOCT KBAIHTETHE W3pane cTaHaapau3aumju ¢ 1aGoparopujcke BexGe (35 wacoBa)
BaYKHOCTH CcTaHAapaa TpaHcopMaTOPa M ENEKTPUIHUX MallHHA H BawnocT n obesbehewe kpanntera
caBpeMeHe TexXHonoruje u HEOMNXOIHOCT YCarnalaBatha HaLHOHAIHHX MecTo peanusaunje HacTaBe
ycarnatiasatba CTaHAapIa Kao pesyarTaTa CTpaTelike s Teopujcka HacTaga ce peannsyje y
HH(ppacTpyKTYpe MOCIOBHOCTH je/IHE 3eMIbe YUHOHH LK
cranaapansauuje » Jlabopatopujcke BexOe ce peanusyjy
CTHuame 3Haba 0 OCHOBHOj | ® HaBe/le HaMeHY TpaHcopmaropa, Marepujane Cepxa, martepujanm u y naboparopuji 3a enexTpHuHe
Tpanchopmaropn TEOPHjH jeHO(pa3IHHX W KOjH C€ KOPHCTE Y HeroBoj uipaan u nabpoju KOHCTpYKuUHja TpancopmaTtopa mallnHe

Tpothaznux TpaHchopmaropa
W IHXO0BO] TPHMEHH
CTHuame 3Hama 0 HaYHHHMa
npepaje TpaHcopmaropan
YNO3HaBakE ¢a OCHOBHHUM
MeTo/1aMa HCIUTHBAA
HOBOF HJIH PEMOHTOBaHOT
Tpancopmaropa npe
MyLWTama y pas
[lpenosnasarme najuemhux
KBapoBa H Y3poKa KapoBa
TpaHcopmartopa, kao u
METO/1a 3a HHXO0BO
OTK/1atbatbe

OCHOBHE KOHCTPYKLHOHE Jle/loBe
TpaHcopmaTopa

® OMUIIE H3IJIC W HABE/E CAcTaBHE eoBe
TpaHc(opmaTopckor cyia 1 npudopa

* Habpoju 1 odjacHKH ocHOBHE MeTode Xnahema
Tpancopmaropa

* Hase/e W 00jacHH OCHOBHE MOJATKE ca
HaTMHCHe NiounLe TpaHcopmaropa

e o0jacHi NpHHLKN pana TpaHcdopmaropa u
AeHHMILIE ONHOC CTPYja W HATOHA

e jeduHHIIE WHIYKOBAHH HAMoOH Y HABOjKY H
HAMOTajy, Ka0 W 0JIHOC npeodpakaja
TpaHcopmaTopa

* pasyme W 00jacHM CTAJIIHOCT MarHeTHOT (hyKca
[pH pady uaeanHor tpacdopmaropa

® objacHH rpaHHuHE pexnMe pasa
TpaHcopmaTopa (npasaH Xo4 W KpaTak croj)

® HaBe/le CTPYKTYpY ryburaka y
TpaHc(hopmMaTOpy. MECTO Ie HacTajy i

Tpancdopmatopek ¢y u npubop.
Xnahere Tpancdopmaropa
Harnucua nnounua. OcHoBHe
ojuIHKe TpaHcdopmaropa
[TpuHuMn pana TpaHchopmartopa.
Onnoc cTpyja 1 Hanowa
HHayKOBaHM HAMOH Y HABOJKY H
Hamotajy. OaHoc TpaHcdopmaltije
Hneanun tparcdopmarop.

]'lpuG_n HIKHA CTAIHOCT MArHETHOI
(hykca npH cTATHOM MPHMAPHOM
HaMNoHy

Pajina cBojcTBa Tpancopmaropa
(pexuM pana npu npasHoM Xo1y,
PEKUM paja npu KPaTKOM CHojy)
I'y6uun cuare y TpaHcdopmaropy
H cTeneH uckopuuihema.

o CriossHa KapakTepHCTHRA

TpaHcopmaropa. [lpomena Hanoxa

Ionena oaesbeiba Ha rpyne
o [Ipunnkom peanusauuje Bexodu
ON1E/BEHLE CE JC/IH HA TPH Ipyne

OgelbllBalbe TeopH iCKOI’ aena
Bpe)lH(JBZ]H:e OCTBAPEHOCTH HCXO1a

BPIINTH KPO3:
¢ npaliee OCTBAPEHOCTH HEX0A
® TECTOBE 3HaAA

OuewnBamse JadopaTopujcknx
BEKOH

Bpeanoeatbe 0CTBAPEHOCTH HCXO/1A

BPLIWTH KPO3:

e npahere 0CTBAPEHOCTH HCX0AA

e w3pemTaje o ypahenum
naboparopujckum sexbama

e o/10paHy J1adopaTOPHjCKUX BEKOH




ne(uuHuiie cTeneH nexkopuinhera
e jednuIIe CnobHY KapakTepHCTHKY
TpaHcopmaTopa 1 00jacHH YKYIHY IPOMEHY
HarnoHa Ha TpaHcopmartopy
® 00jacHH OCHOBHE KOHCTPYKLMOHE eleMEHTe
TpohasHux TpaHcopMaTopa, HaBeae HauHHe
HHXOBOT Crpe3arka i 0coOMHE OCHOBHHX
cripera
HaBeJle YCJIOBE 3a napaenaH pai
TpaHcpopmaTopa
ONMINE HAjBAKHUjE KAPAKTEPHCTHKE H YIIOTY
HekHX nocedHUX BpcTa TpaHcdopmaropa
u3Bele u3pas Koju omoryhasa aa ce npeasuan
cuara TpaHcdopmatopa Koja ce Moxke noctuhu
JaTHM MarHeTHHM KOJIOM
ojpenn Opoj HaBojaka W Npecek NpoBOJHNUKA
MPHMAPHOT ¥ CEKYHAAPHOT HaMOTaja
HaBe/e u Ae)MHUILE OCHOBHE
orsele/ MCMUTHBAMA KOja ce BPLIE Ha HOBHM
WK ONopaBbeHHM TpaHchopmaTopima
AedHHLe BpeTe KBaposa, Moryhie yipoke
ILUXOBOT HacTajaa i HauHHe OTKatbatba
KBapoBa

npu ontepehery

* Tpodaznn Tpancdopmaropu -
AMjarpaMu cripesatba W cBojcTBa
najuewhe kopmmuhenux crnpera

* [lapanenan pan Tpancopmatopa.
Venosu 3a napajienaH paj

e [lonewasare HanoHa
TpaHchopmaTopa

® [locebne spete Tpancopmartopa
(ayTotpaHcdopmarop,
TPOHAMOTajHK TpaHcopmaTop,
TpaHc(hopMaTop 3a 3aBapHBatbe)

o [Ipepana tpancopmaropa

» Hapa3 cuare koja ce moke noctuhn
ca 1laTHM MarHeTHUM KOJIOM
TpaHcopmaropa

» Onpehusamse Opoja HaBojaka u
NpeceKka NPOBOAHMKA CEKYHAAPHOT
1 MpUMapHoT HaMoTaja

* Ucnutneama Tpancdopmatopa

o [IpujemMua nenuTUBABA

o Mcnurtnsame AUENICKTPHYHE
H3APAIBUBOCTH

e Ornen npasHor Xofa n KpaTkor
cnoja

e Onpelupatbe cTeneHa
nckopuuiherwa no AMpPeKTHOj U
WHIHPEKTHO] METOIN

o Hcnutueame TpaHcopmaropa
nocJie peMoHTa

» Kgaposu TpaHcopmaropa, y3pouu
KBapOBa H HHXO0BO OTK/IaHhathe

o CTHUAKE NPAKTHYHHX
BELUTHHA Y UCITHTHBAILY
TpaHcopmaropa

® [IPABMIIHO MPOTYMauH Pacnonokuee NojaaTKe
ca HarnucHe ounue rpancdopmaropa

® U3BPLUN Mepetbe OTINOPHOCTH HAMOTaja
Jjennothasnor unwn TpodasHor Tpanchopmartopa

® W3BPILH HCIIUTHBAME TpaHchopmaropa y
Npa3HOM X0y, HALPTA KapakTepucTHKe Koje ce
no0ujajy u3 orjeaa Np3Hor Xoaa u oapene
eJleMeHTe MoMnpevHe rpaHe eKBHUBAlIEHTHE LlieMe
TpaHcopmaTopa

® M3BPIIN HCTIHTHBAILE TpaHcdopmaropa y
KPATKOM CrOjy, HALPTA KapaKTepUCTHKE Koje

I1penopvuyene nadopaTopujcke
BekDe

1. HarnucHa ruiounua eHepreTckor
TpancopmaTopa, Mepetse
OTMOPHOCTH HaMOTaja jenHodazHor
1 TpohaszHor TpaHchopmartopa,
ospehuBae XOMONOruxX Kpajesa

2. Ornea npasHor Xo/1a eHepPreTeKor
TpaHcopmaropa

HAaKOH 3aBpLUCHOr HHKYCa

OxBupHH Opoj YyacoBa no TeMama

e Onwre 0 eNEKTPHYHHM MalinHaMa
(5 yacoea)

s Tpancopmaropu
(27 wacosa)

e YBOA Y eNeKTpHYHE 00pTHE MalunHe
(10 yacoBa)

® AcHHXpOHE MalLHHE
(28 wacosa)

IMpenopyke 3a peanusaumnjyv

TeopHiCKe HACTABE
V novetky Tpeba ncrtahinmecto 1

ynory Tpaic(opmMaropa y npeHocy
JMCTPHOY LIMjH eNeKTPHUHE eHeprije.
Konctpykunjy Tpancdopmaropa
objacHuTH Ha Da3u nNpukaza Mozena
TpaHcopmaTopa. Onpemy
TpaHc(hopmaTopa oOpaIHTH OMHCHO ca
OCBPTOM Ha YJIOTY MOjeIMHKX J1e10Ba
(kyhuurre, KOH3EpBATOP, NPOBOAHH
H30/1aTOP, KOHTPOJIHH M 3aLITHTHH
ypehaju).

3a NnpUHLMN paja KOPHCTHTH MoJen
TpaHc(opmaTopa uin jou Hosbe
TpaHcopmatop y nadopaTopmju.
H3pectn jennoctasan obpasau oaHoca
CTpyja H HAaMoOHAa 3@ MH/AYKOBAHH HANOH
1O HaBOjKY W HamoTajy. Jaru camo
koHauHe (opmyse de3 n3rohera kao u
oHoc TpaHchopmanuje y3 objauimete
obpasaua. Pan onrepehenor
TpaHc(opmaropa nocmatpati Himehy
JIBA FPAHHYHA PEKHMMA paja: npasHor
Xona u KpaTkor cnoja. ExpipaneHtny
eMy AaTH AHPEKTHO Y3 00jallbetbe
nojeMHKX esemeHara ca weme. [pasau
X0 00jaCHHTH Ha PeaTHOM
jenHodasHom tpaHedopmaropy.
O6jacunTh ry0uTKe Y rBoskhy.
O0jacHUTH HCIIUTHN KpaTaK croj,




ce n00Mjajy W3 orneaa KpaTkor cnoja, oapenn
CJIEMEHTE JIMPEKTHE INPAHE CKBHBAJICHTHE LLIEME
TpaHcopmaTopa

W3BPIIM MPAKTHYHY NPOBEPY O3HaKa KpajeBa
TpaHc(opmaTopa U MepetbeM HaroHa
MpakTHYHO MPOBEPH BPCTY Cripere
TpaHcopmaropa

H3BPLIM HCIIHTHBALE TpaHcopMaTopa y
orneny ontepehera, HALUPTA KAPAKTEPHCTHKY
crenena nckopuwmhema H CNOJLHY
KapakTepHCTHKY TpaHc(opmaTtopa

o0jacHH 1pu KOjUM ycioBUMa TpaHcopmaTop
HMa MakcHMmanaH crenen uckopuihema

3. Ornejt KpaTKor crnoja eHepreTckor
Tpancopmatopa

4. [lpoBepaBame 03HaKa Kpajesa n
CTIpeKHE Ipyne HaMoTaja
TpodazHux TpaHchopmaropa,
onpehuBame HHIyKOBaHe
€JICKTPOMOTOPHE CHIIE 110 HABOJKY

5. Ornen ontepehemsa eHepreTcKor
TpaHcdopmaTopa Nno AHPeKTHO]
MeTo/H (KapakTepHCTHKA CTeneHa
uckopuihiersa, cro/bHa
KapaKkTepucTHKa TpaHcopMaTopa)

¥Boay
eIeKTpHYHE
o0pTHE MalIHHe

o CTHUAE OCHOBHHUX 3HAA O
MArHeTHOM W eNeKTPHYHOM
KOJy eNeKTPHHHUX 0GpPTHHX
MaliuHa

HaBE/le OCHOBHE JIE/IOBE M BPCTE MHAYKTOpA
O0pTHHX ENEKTPHUHUX MalllHHa

HaBeJle OCHOBHA MpaBHia 3a H3soheme
BUINE(AIHUX HAMOTAja eNEKTPHUHHX MalllHHa
ofjacHu NPUHLIAMN peanu3aLije jeaHor
JEIHOCIOjHOT HIIH IBOC/IOjHOT HaMOTaja
ofjacun Haunn dopmuparsa Bninedasnor
HHAYKTOpa H npuHuMn TecauHor odprHor
MarHeTHOT noJba

objacHu Kako ce oapelyyje HHAYKOBAHN HAMOH
y BuiedazHUM HAMOTAjUMa

onuuie Kako ce u3Boan xaahemwe oOpTHUX
CACKTPHYHHUX MaLUHHA

o [lonena enekTpUUHUX OOPTHUX
MallHHa npema BPCTH WHIyKTopa
¢ [lpaeuna o uzsohemwy Buimedaznux
HamoTaja. OCHOBHH NOJMOBH

e Tecaun BumedasHu HHAYKTOP

e TecaHHOo 0DPTHO MarHeTHO NoJbe

e HMunykopaHu HanmoHH y HAMOTAjy
jense ase suwedasHor HamoTaja.
[MojacHu 1 TETHBHH HABOjHM
cauMHunAal

e Xnaljewe 0OpTHHX MalInHA

¢ CTHUAE NPaKTHYHUX
BELITHHA Y paay ca
CJIEKTPHYHHM H MArHETHHUM
KOJIOM OﬁpTHHX MalluHHa

MPOBEPU UCMIPABHOCT O3HAKA KpajeBa
TpothasHor HamoTaja

npoBepH penocnen (asa TpodazHor HAYKTOPA
MPAKTHYHO EMOHCTPUPA W 00jaCHM HAUMH
n3ipaze TpodazHor jeIHOCNOjHOT HaMOTaja
NPakTHUYHO AEMOHCTPHpa 1 00jacHn HauuH
n3page TpodasHOr ABOCIOjHOT HAMOTaja

IMpenopvyene nadoparopujexe
BekDe

1. [poBepasame 03HaKa Kpajeea
peaocnena (asa rpodazHor
HHIYKTOpa

AcCHHXpOHe
MalHe

o CTHIAKkE OCHOBHHX 3Haha 0
TEOPHjH ACHHXPOHHX
MAallHHA 1 HUXOBO] PUMEHH

HaBeJle HAMeHY H 00acTh NpHUMeHe, cacTaBHe
Jes0BE H BPCTE aCHHXPOHHX MaulnHa

OMULIE M3TNED H HAYHH H3paae MarHeTHor
KOJIa ¥ HaMOTaja cTaTopa M poTopa, odjacHu
pasinKy y HauuHy nisoherwa HamoTaja poTopa
H YJIOTY KJIH3HHX NPCTEHOBA M IHPKH/YeTKHLA
npaBuIHO 00eeKH KpajeBe HaMOTaja craTopa
Ha TPHEBYH HClj MJI04YH M HABE1E OCHOBHE

e HameHa, KOHCTpYKLHja U BpCTE
ACHHXPOHHX MaILIHHA

& MarseTrHo Koo, HﬂMDT'd_iH. KIH3HH
NPCTEHOBH W ApKaYH AHPKH

* O0enexapare THIIOBA, Kpajera
IlaMOTa_iﬂ H TEXHHYKH nojaun
ACHHXPOHHX MallHHAa

e [lpuHumn pana acHHXpoHOT

ryduTke y 6akpy U pelaTHBHH HanoH
KpaTkor cn()ja H HATMACHTH HEroB
3Havaj 3a napanenan pan
Tpanchopmaropa. Pan ontepehenor
TpaHcdopmatopa 00jacHUTH ca
CHEPreTCKOr acreKTa.

TpotazHe TpaHchopmarope noyeTH
ca o0jamhenheM MarHeTHHX CHCTeMa Tj.
na ce tpohasHu TpaHchopmaTop MOKe
u3eectH nomohy Tpu jenHodazua
ozBOjeHa MarHeTHa kosia win nomohy
jendor TpodpazHor marHeTHor kona. Ha
lemMama o0jacHUTH HauMHE cnajarma
TpodazHUX HAMOTA]A Y 3BE31Y H
Tpoyrao. ¥3 o0jalmee rpyne cnoja
KOPHCTHTH MOJIeJ cata u oGjacHnTH
caTHH Opoj W WeroB 3Hauaj. [lapanenan
paj 00jacHHTH Y3 HAAKTHUKY LIEMY
WIH LIPTEXK, Y3 MCTHUAKE YCI0BA 3a
ucnpasan pan. Ykpartko objacHuTy
HaMeHY W Ha4MH paja
ayToTpancopmaTopa, TPOHaMOTajHOT
TpaHc(hopmaTopa H TpaHc(opmaropa 3a
3aBapHBake.

O0jacHUTH KOjH cy nojaun
notpedHH 3a npepany TpaHchopmaropa.
HM3sect u3pas 3a cHary Koja ce Moxe
noctihn onpeheHUM MarHeTHHM KOZIOM.
Jatu (opmyie 3a 6poj HaBojaka
NONpeYHH Npecek NPoOBOAHHKA NpHMapa
u cekynaapa. Ha wacoBuma Teopujcke
HACTaBe YpaJHTH je/IHOCTABHM]E 3a1aTKe
W rpapiyKe MpHMEpE Be3aHe 3a
obpaljeHe HacTaBHe jeaHHMLE.

ObjacHUTH Kana ce BpIIH
HcnuTHBae TpaHcdopMaropa u Koju cy
OCHOBHH OTJIE/IH KOjH Ce H3BOJe Y
nabopatopHjH KOHCTPYKTOpPa. 3a CBAKH
011 Orea/MCNHTHBaa YKpaTKo
objacHuTH noctynak uigohemwa, ycnose
Koji Tpeda na Oy1y 3a10BObEHH H
7I03BOJbEHE TONEPAHLIH]E 3 MPHjeM
TpaHcopmaropa. Taru npernea (no
moryhersy, Tabenapuo) Hajuemhux




TeXHHYKE KAPaKTePHCTHKE ACUHXPOHE MallliHe

o0jacHn NPHHLIAT pajla aCHHXPOHOT MOTOpa

ofjacHu nojam ancoayTHOT W PENaTHBHOT

KITH3amba H Kako ce oapeljyje, kao u yuectaHocTt

y poTopy

* HABCHC ryﬁHTI{C CHAre acHHXpPOHOT MOTOpA,
MecTa Ha KojuMa HacTajy W JeduHHLIE cTerneH
nekopHihersa

e feduniwe 1 0GjacHH CTPYjy y HAMOTY poTopa
Kaza MoTop paan Heonrepehen

* 00jacHK TpaHc(OPMATOPCKO NOHALLAE
ACHHXPOHOT MOTOPA Kaja je poTop 3aKoueH

® Haseje W3pas 3a 00PTHH MOMEHT 1 0GjacHK
MeXaHWYKY KapakTepHCTHKY aCHHXPOHOT
MoTOpa

* 00jacHH KaKo ce Meta CMep 00pTama
acHHXPOHOT MOTOpa

® Hape/IC W YKPATKO OTHIIEe OCHOBHE METOJIe
MOKPETaha aCHHXPOHHX MOTOpa

® Hage/le W 00jacHW MeToJle IpoMeHe Op3nHe
00pTama aCHHXPOHOT MOTOpA

® paszyme ycioBe N0/l KojuMa Hacraje
FeHEPaToOpPCKH PEKMM aCHHXPOHE MalliiHe

® o0jacHH OCHOBHH NMPHHLIMN paja jeaHo(asHor
motopa u Jlebnanosy teopemy

* Hageze kako ce nokpehe jentodazuu
ACHHXPOHH MOTOP

* 0GjacHM CBPXY, HAaBeaE M YKPATKO OMHIIE
MeToJle HCTMUTHBAHA ACHHXPOHUX MallHHA

® HaBelle W yKpaTKo o0jacHH
NPHjEMHAHCIUTHRAA ACHHXPOHOT MOTOpPA

o jedunnite BpcTe KBaposa, Moryhe y3poke
ILHXOBOT HacTajama H HaYHH OTKatbatba

MoTopa
Knusame, yuecranoct y potopy
I'yOnum cHare u crenen
nckopuuihewa aCHHXPOHOT MOTOpa
CTpyja npazHor xoaa
Tpanciopmatopecko noHaame
ACHHXPOHOT MOTOpPA
OOBPTHH MOMEHT ACHHXPOHOT
MOTOpa H MEXaHHYKa
KapakTepucTHKa
[MpomeHa cmepa obprama
[Nokperatbe aCHHXPOHOT MOTOpa ca
KaBE3HHM POTOPOM M TPOMEHa
cMepa obprarsa
[Mokperatbe acHHXpOHOT MOTOpa ca
KITH3HHM MPCTEHOBHMA
[Tpomena Op3une obprara
ACHHXPOHOT MOTOpA:
© noMoRy POTOPCKHX
OTNOPHUKA
o npomeHom Opoja naposa
1no/oBa
© MPOMEHOM YUECTaHOCTH
HAIOHA Hanajama
ACHHXPOHa MaluKHa Y
reHepaToOPCKOM pesknMy pasa
JeaxohasHu aCUHHXPOHH MOTOPH.
Jlebnanosa Teopema
INokperathe 1 npomeHa cMepa
o0prama jeiHo(a3HOr AaCHHXPOHOT
MoTopa
HMcnutHBame acHHXPOHUX MOTOpa
Meperwe Op3une obprama. Mepeie
KIIH3atba
Ornen npasHor xoja n KpaTkor
crnoja
TMpujeMHa HCIIHTHBAA
KBapoBH acMHXPOHHX MOTOpA,
Y3POLH KBApOBa H HHXOBO
OTIJIatbatbe

o CTHuame NPAKTHYHUX
BCIITHHA ¥ HCIHTHBALY
ACHHXPOHHX MalllnHa

® MPABHIIHO NPOTYMA4N PACNOIOKHBE MOJaTKe
ca HATMHCHE MA0UHLE
® 0OjacHH M IEMOHCTPHPA HAUYHH Meperba

IpenopyvueHe nadboparTopHjcke
BeKDe

KBapOBa/CMETH:H Y pany
TpaHc(opMaTopa, 3a CBaKH
kBapHajueitfie y3poke n HaunHe
HBHXOBOD (}TKJ'Iﬂ}bHI'bEIJ’TIOI'IpaBKE.
ObjacHuTy nenose 0dpTHE
€NEKTPHYHE MALIHHE W YIOoTY
ENIEKTPUYHOT M MArHETHOT KoJjia.
H3epiunT noneny mammnHa npema
BPCTH HHAYKTOpPA, 00paAnTH Mojeauxe
BpCTE HHLYKTOPa H OCHOBHE M0jMOBE O
Jjennodazuum u TpodazHum
HamoTajuMa. Haupraru jenHocraBHuje
Tpoazre HamoTaje. Tecanno obpTHo
MarHeTHO 1oJse odjacHuTH rpaduuki u
kopHinherem npesenTaumja (o
moryhcTsy, ca anumaumjom odpTHor
noska). Jlati koHaune Qopmyne 3a
HH/IYKOBAHE CNCKTPOMOTOPHE CHIIE Y
HaMOTajHMa WHIYKTOpa H HHAYKTa.
OojacuuTh pasauky uimely nojacuor u
TETHBHOT HABOjHOT CaUHHHOLA.
Onucatn Kako ce Bpiun Xnaheme
MOTOpa H reHepaTopa (KOPHCTHTH
npe3eHTalMje) M Ha €. MalllnHama y
NnabopaTopHjH NOKa3aTH.
KoHCTpyKIHjy aCHHXPOHHX MOTOpa
00jacHHTH HA MOJIENY PACKIOIbEHOT
ACHHXPOHOT MOTOpA Ja Y4eHHLH BHIe
cBaku aeo. Hasectn Marepujaie oa
Kojux ce uspaljyjy cratop, porop H
wHX0BK HamoTaju. [1pn obpanwn potopa
00jacHUTH KaBe3HH U HAMOTaHH POTOP H
nokasari o0a Mojena aa YUEHHLH Yyoue
pasnuky. JlaTh npHka3s Ha3HBHHX
BE/IHYHHA KOje Ce Hanase Ha HAaTIHCHOJ
miounun. [puHunn paga o6jacHuTi
(mznkanto Ge3 obpazaua. O6jacHuTH
1ITa je Kin3atbe, 1ath obpasau u
HaBeCTH 3Hauaj OBOT napameTpa 3a
acHHXpoHn MoTop. OBjacHUTH Be3y
namel)y ontepeliersa MoTOpa Ha
BpaTHIY, KAN3alba W CTPYja ¥ POTOPY.
OO0painTH NOKPETahe aCHHXPOHOT
MOTOPACKIIONKOM 3BE3/1a-TPOYTao u




OTNOPHOCTH HAMOTAja ACHHXPOHOI MOTOpA
o0jacHn 1 1EMOHCTPHPA HAYHH Meperba
OTMNOPHOCTH H30JALH]€ HAMOTAja ACHHXPOHOT
MoTopa

oDjacHM M IEMOHCTPHUPA HAUHH Meperba Op3une
00pTarba KOHTAKTHHM TAXOMETPOM H
De3KOHTAKTHOM MeTOoI0M (CTPOBOCKONOM)
ofjacHu HaynH H3BOhEILA OrENa Mpa3HOT Xo/a
 objacHn noctynak oapehusara enemenara
nonpeyHe rpaHe eKBHBANEHTHE ILeMe

o0jacHu HaunH u3eolerwa ornena KpaTkor
croja u odjacHu nocrynak oapehusama
efemMeHaTa AMpeKTHe TpaHe eKBHBATEHTHe
meme

ofjacH 1 JeMOHCTPHPA HA4YK peryJaiuje
Op3HHE ACHHXPOHOT MOTOPaA NPHMEHOM
(ppeKkBEHTHOT NpeTBapaya

ofjacHn 1 IEMOHCTPHPA HAYHH MOKpeTara
aCHHXPOHOT MOTOpA €a HAMOTAHHM POTOPOM H
KPATKO CTIOjeHHM POTOpPOM

objacHu HauuH n3eoljera ornena onrepehiemwa
W onpehiBarsa paTHHX KapakTepHCTHKa
ACHHXPOHOT MOTOpA

o0jacHi HauuH n3Boljerba ornela acHHXpoHe
MAaLIHHE Y TeHEPATOPCKOM PeXHMY paja,
oDjacHu ycnose nojl KojuMa ce orjiel N3Boan,
HALPTA BEKTOPCKH AHjarpam HanoHa u cTpyja u
AHjarpame akTHBHE W peakTHBHE CHare 3a
pasaMuuTe BPEAHOCTH KIH3atha MallliHe

1. HatnucHa nnounia acHHXpoHe
maune. [Tpoeepasame o3Haka
Kpajesa 1 penocnena (asa
TpogazHOr ACHHXPOHOT MOTOPA

2. Mepetse OTIOPHOCTH HAMOTaja
jeaHodasHux 1 tpodpasHux
acHHXPOHKUX MOTOpa. Mepetse
OTOPHOCTH H30/aLlje HaMoTaja
mel)ycodHo 1 y onHocy Ha Macy

3. Ornen npasHor xo/a aCHHXPOHOT
MoTopa

4. Ornen KpaTkor crnoja acHHXpPOHOT
MoTopa

5. [Nokperaame MoTOpa ca
HaMOTaHNUM W KPaTKOCTIOjeHUM
potopom. [Ipomena cmepa
obpramwa. Meperse Op3nne
00pTaba KOHTAKTHHM H
0e3KOHTAKTHUM MeTonaMa

6. Peryaauuja 6p3une tTpodastor
ACHHXPOHOT MOTOPA NPUMEHOM
(ppekBeHTHOr NpeTBapaya

7. Ornen onrepeherba acHHXpOHOT
MOTOpa 10 IHPEKTHO] METOIH
CJICKTPHYHOM KOUHHLIOM

8. leneparopcku pexum pana
aCHHXPOHE MallnHe

nomohy poTopcKOr OTMOPHHUKA.
Onucatn KOHCTPYKUK]Y jenHodastor
ACHHXPOHOT MOTOpPA H Hherose
CIIMYHOCTH M pasjinKe ca TpodasHuM.
I1pu obpanmn ryduraxa y aCHHXpPOHOM
MOTOPY Pa3ABOjUTH ryGuTKE Mo
Y3pOLMMA U JIOKALLHjH HA MarHeTHe,
eNEKTPHYHE U MEXaHHUKe W 1aTH
aeuHuLMjy crenena nexkopuiuherba
motopa.OdjacHNTH perynaiujy Op3nHe
npoMenom Gpoja napoBa MarHeTHHX
NONOBa H (PPEKBEHTHHM PErynaTopoM.
INocebny naxmwy obpatuTn Ha paj
ACHHXPOHOI MOTOPA Y MeHePaTOPCKOM
pexumy pana. Kopuctuth cimnke, meme,
npeseHTaluje u ariere 3a ofjallmbetbe
KOHCTpYKLIHje W NPHHLKMMA paja.

I'ne roa je To moryhe, usnomeny
TEOPHjy paspaauTH Kpo3 KpaTke
pauyHCKe pHMEpe.

O0jacHHTH Kazla ce M Kako BpLIK
HCTTHTHBAE aCHHXPOHNX MOTOpPA H KOja
€Y OCHOBHAHCIIHTHBAIbA. 32 CBAKO
HCTIMTHRAE YKPATKO 00jacHUTH
noctynak uisoljema, yciose Koju Tpeda
na Oy/y 3a10BOJbEHN H I03BOJbEHE
TONlepaHLKje 3a NPHjeM aCHHXPOHHX
motopa. Jlatu npernen (no moryheray,
tabenapHo) Hajuewhux ksaposa
ACHHXPOHHX MOTOPA, 3a CBaKH KBap,
Hajuewhe y3poke ¥ HaUNHE HBHXOBOT
OTKI1atbatha/TIoNpaBKe.

Ipenopyke 3a peaanszaunjy

JadopaTopHjCKHX Be:KOH
Besxde no moryhiHocTH

OpraHHW30BaTH TaKO 1A CBH YUEHHLH Y
Ipynu paje jeaHy sexOy win y
LMKTYyCHMA J10 TpH Bekde. Bexbe ce
paje JBa cliojeHa uaca: 3a 0BO Bpeme
Tpeda ypaauTi Mepetba n

n3pewTaj. OueruBame Bexom
peaiu3oBaTH U Kpo3 Mposepy
HpaKTH'{HH,‘( JHad W BCIITHHA, T3B.




onOpata BexOu. [lopen yobuuajenux
Mepa 3alTuTe (NOIToBakEe NpaguIa
noHawarsa y nadbopatopmju, 3abpane
YK/bYUHBatha 0€3 NPETX0/IHe nposepe
HT]I...) CTPOTO BOIHTH pauyHa o Mepama
0e30enHOCTH M 3aIITHTE H 3APaB/ba Ha

pazay.

Hanomena

Jlo3BosbeHO OACTYNatbe 01 Nporpama
mouke aa Gyne ao 20%, anu ra mopa
on00puTH oarosapajyhu cTpyuHn oprat
Koe.

YerepTH paspen

YIOYTCTBO 3A
FEMA. 14,5 [To saBpiierky Temilﬁlfl:?{'g;lt‘: OHTH ¥ CTamby Ja: ﬂPEﬂO;%“_EE;::ﬁPmAJH ABIAKTIRHKO-METONMITKO
- ) OCTBAPHUBAIGE MPOIPAMA
e CTHLakhe OCHOBHHX 3Haba 0 | ® HaBeje HameHy, 001acTH MpHMeHe | cacTaBHe e CBpxa, NpHMeHa U KOHCTPYKLHja e Ha noderky Teme yueHHKe yrno3HaTH
Mamune TEOPHjH MalHHa NeNoBe MalliMHa jeHOCMEPHE CTpYje MallnHe jeIHOCMEPHE CTpyje ca LHJbEBHUMA M HCXOHMA HacTase /
jeanocmepue JjenHoCMepHe cTpyje, ® onuie Hirnen u odjacHu PyHKUH]Y e [ToGyna (MHayxTop), apmarypa Yuera, NjiaHoM paja U HauMHHUMa
cTpyje n IHXOBO] MPHMEHH | HAjBAKHHJHX KOHCTPYKTHBHHX [1€/10BA MalINHE (MHIYKT), KOMYyTaTOp, Apkaq IHPKH OLIEH-HBaAA.
cneumnjaaHe oJ/IpiKaBatby jenHocmepHe crpyje H JIHpPKE
€/IeKTpH'He * Yno3HaBatbe ca OCHOBHUM e neduHiiLe OCHOBHE MOjMOBE M NpaBiJla KO e Hamorasaie apmarype. [lerbacta | O0auun vacrase
MallHHe KOHCTPYKUHjaMa 1 BanoBuTa n3penda ca [lpenmer ce peanusyje kpo3 cenehe

crieHjaIHHX eleKTPHYHNX
MallHHa, HAYHHOM HHXOBOT
pana, GUTHHM
KapaKkTepucTHKaMa
MPHMEHOM

HAMOTaBakba HHAYKTA 1 ynpowheHoM emMom
npejcrasn obe n3sende Hamoraja (neTbacra u
BAJIOBHTA)

e o0jacHi HauKH paja MalllHHe jeTHoCMepHe
crpyje kopucrehu ynpowhenn Moaen u wemy

© i3Bejle H3pase 3a HHILYKOBAHN HAlOH Y
apMaTypH W eNeKTPOMErHeTHH 00pTHH MOMEHT
MallMHe W HaBeje HauuHe nodyhusama
MalllHHe jelIHOCMEpHe CTpyje

® pa3yme MojaBy MarHeTHe peakinje HHIYKTa,
O0jCHM theH LITeTaH YTHUA] U HaBe/le HaunHe
OTKJatbama nocneauua

e neuHKLIe NOjaM KOMYTaUnje, pasMoTpH
(H3MUKY CYIITHHY NpoLieca KoMyTallije
(wemarcku npukas), nagene moryhe
KOMYTaLlije M cpe/icTBa 3a nocTH3amwe 100pe
KOMYyTalHje

ynpouwheHoM HeMoM HamoTaja

e Kako panu MalinHa jeIHOCMepHe
cTpyje

® MuayKkoBanu HAMOH Y apMaTypH,
HauuHu nodyhusarsa, u3pas 3a
00pTHH MOMEHT

e Peakuuja apmatype, nocieuue u
Ha4YHH eUMHHHCabA

o KomyTtauuja

* Bpcre manna jenHocmepHe cTpyje:

o'eneparop ca He3aBHCHOM
nobynom
o Motop ca He3aBUCHOM
nodynom
o Motop ca peaHom nodyaom
* Memarse 6p3une obprama MalnHa

o0NInKe HacTaBe:
® TeopHujcka HacTaea (62 yacosa)
* nabopatopujcke Bexde (31 yacora)

MecTo peajinianuje HACTABE

» Teopujcka HACTABA Ce peanusyje y
YHHOHHLH

» JlaGoparopujcke pexOe ce peanusyjy
y 1abopaTopHjH 3a eNeKTpHUHE
MallHe

» 3a one BewOe Koje Huje moryhe
peanH3oBaTH y WKOJH, OPraHH30BaTH
nocety npeaysefinma/noronnma koja
ce Gase OBHM MOCIOM

I]oge.ua 01e/bEeHa HA Tpyne




® pa3iuKyje BPCTE MalllHa jeIHOCMEpHE CTpyje
npeMa HauuHy nodyhueama, neduume H
00jacHM 1LUXOBE paaHe KapakTepPUCTHKE

* H3I03KK H aHann3upa Moryhe HaulHe Metbatba
Op3uHe MalIHHA JeTHOCMEPHE CTPYje

® 00jacHU CTPYKTYPY M BHIOBE OJIPIKABAA
MallinHa jeIHOCMEpHe CTpyje

® HaBele W YKpaTKo oDjacHu npujemHa
HCMIHTHBAA MALIHHA JEAHOCMEPHE CTPYje
(onpehusame creneHa nckopuuhera no
JHPEKTHO] U HHAMPEKTHO] METOJIN,
HCMHTHBAE 3arpeBatba, HCNHTHBAE
JHeNeKTPHYHE W3APKILHBOCTH)

® OMHILE CTPYKTYPY CKIIONa MaliuHe
jeaHocMepHe cTpyje ca NnoiynpoBOAHHYKHM
KomyTaTopom u nomohy ynpouhene
NpUHLMIKjENHE Weme 0bjacHH HaYuH pajia

® HALpTa LeMy M omniie jenHohazHN peaHu
KOMYTATOPHH MOTOP, 00jacHK Ha4YMH paja u
HaBele Hherosy ynotpedy

® HalpTa LeMy, ONHiIE H3TJIe/l H HAYHH paja,
HABE/IE MPUMEHY H KapaKTepHCTHKE
YHHBEP3AIHOT KOMYTaTOPHOT MOTOpA

® OMHLLIE PENYJI3HOHH MOTOP M HABE/IE IberoBe
OCHOBHE KapakTepHCTHKE

® HaBe/le OCHOBHE KOHCTPYKLHOHE
KapaKkTepHCcTHKE cepBOMOTOpa

jenHocmepHe cTpyje:

038 MOTOPE Cd HE3ABHCHOM
nodyaoM, MpeKko HanoHa
apmarype, ciabiberem nody e
1 KOMOHHOBAHO

©3a PeHH MOTOP MPOMEHOM
HaroHa Hanajara u
meHTHparbem nodyne

» Opkaparbe MalinHa jeIHOCMepHe
crpyje. Onpixaare y
eKcrnojoarautju

e [IpujemuancnuTHRama

e Mawune jennocmepre cTpyje ca
1101y IPOBOJAHHYKHM KOMYTaTOpOM -
MPUHLMN paja H KOHCTPYKLUNja

. K()M}"TﬂTOpHB MALIHHC 34
HaH3MEHHYHY CTPY]jy:

o leanoasuu pennn
KOMYTaTOPHH MOTOP

© YHUBEP3aTHH KOMYTATOPHH
MOTOpH

e Penynzuonun motop. H3spuinu
MOTOPH (CEPBOMOTOPH)

o CTHUAIE MPaKTHYHNX
BELITHHA Y HCTIHTHBAY
MOTOpA jelHOCMEpHe CTpyje

® [IPABHIHO NMPOTYMAYH NOJATKE Ca HATIMHCHE
MI0YHIE MAILIMHE jeHOCMEPHE CTpyje

® MEPHHM MOCTYNKOM OJIpelH Aa JIH ¢y
NMPHK/LYYHH KpajeBH HamoTaja jeIHocMepHe
MalnHe NPaBHIHO 03HAYEHH

® MEpHHM MOCTYNKOM OJpeaH OTHOPHOCT
Hamoraja nobyae u apmarype

e ojacHi 1 AEMOHCTPHPA UCTIMTHBAE MOTOPA
jenHocMepHe cTpyje ca He3aBHCHOM ModyaoM
nomoly enexTpHuHe KouHuue (oapeljusame
cTeneHa uckopHiuhema n 0OPTHOT MOMEHTa)

e ONMIIE W IEMOHCTPHPA HCNHTHBAKE MOTOPA
jenHocMmepHe cTpyje ca peaHoM nodyaom
nomohy enexkTponnHamometpa (oapehusare
KOPHCHE MEXAHHYKE CHare Mompa)

IMpenopyuene nadoparopujcke
Bexbe

1. HarnucHa niaouuua MalinHe
jenHocMepHe cTpyje, nposepa
03HaKa NPUKBYUHHX CTE3a/bKH,
HCNHTHRAK:E HAMOTA CTﬂTDpﬂ H
potopa

2. Ornen npasHor xojaa reHeparopa
jeaHocmepHe cTpyje ca
HE3aBHCHOM NOOY/10M

3. Ornen ontepehemwa reneparopa
jenHocmepHe cTpyje ca
HE3ABMCHOM MO0y 10M

» Tpunukom peannzauuje Bexon
OJIEJBEHLE CE JIEJIH HA TPH TpyTe

Ogclbl{BHPbE Teopu iCKOI‘ Aena
Bpenaonalte OCTBAPEHOCTH HCXO0Ja

BPIIHTH KpO3:
e npahiere 0CTBAPEHOCTH HCXO/1a
® TECTOBE 3HAILA

Ouewnpame nadopaTopHjeKux

BeKOH

BpenHosathe ocTBapeHOCTH HCXOMlA

BPIIHTH KPO3:

L4 Hpahcme OCTEBAPEHOCTH HOXOIa

» u3BellTaje o ypalheHum
nabopaToprjckum Bexkbama

* oa0pany nabopaTopHjcKux BexOH
HAKOH 3aBpIUEHOT LIHKIyca

OxBupnn 6poj yacoBa no TemMama
® MauinHe jesiHocMepHe cTpyje u
cretMjante enekTpuyHe MalliiHe
(18 yacosa)
o CuHXpOHe MalliHe
(22 yacoea)
® EAekTpOMOTOPHH MOroHH
(22 wacosa)

[penopyke 3a peanusaumjy

TeopHjcKe HACTABE
Ha nouerky ucrahu yiory u

nojapyyja NpUMeHe MalnHa
jenHocmepHe crpyje. KoHeTpykumjy
00pajuTH Y3 NPHKa3 Ha MoJeny,
JAMIAKTHYKO] IEMH WIH MPE3eHTaLHjH.
O0jacHHTH KOHCTPYKLH]Y MON0BA H
NO/IHHX HACTaBaKa v pacnojeny
MarHeTHe MHAYKLMje nenon wux. darn
npukas 1 ofjalmetbe HaMoTaja
HHIYKTa 1 nHaykropa. [Tpn obpanm
poTopa oGjacHuTH cneunpHIHOCTH
POTOPCKOr HamoTa, a nocebHo nerahu
KOHCTPYKLM]Y H 3HAYaj KoIeKTopa u




4. Orznen MoTopa jeIHoOCMEpHE CTpyje
ca HezaBHcHOM nodynom nomohy
CJIEKTPHYHE KOYHHLLE

5. Ornen MOTOpa jeAHOCMEpPHE CTPYje
ca pestHom nodyaoM nomohy
eJIeKTPOINHAMOMETpa

Cunxpone
maimnHe

o CTHLIAIE OCHOBHHX 3HaMA O
TEOPHjH CHHXPOHHX MallliHA
H IHXOBO] MPHMEHH

HaBele 0Ty, Moapy4ja npuMeHe n onuie
CKJION H CACTaBHE NeN0BE CHHXPOHHX MAalllHHA
OIHILE OCHOBHE KOHCTPYKUHOHE OLTHKE
TypboreHepaTopa v Xxuaporeseparopa u
HCTaKkHe OMTHE pasiiore 3a bHXOBY NPAKTHUHY
peanu3aumnjy

HCTAKHE OCHOBHE OMILITE OTHKE CHHXPOHHX
MalinHa 1 ae(IHHULIE OCHOBHE MOjMOBE
00jacHH MPHHLNM paja CHHXPOHOT reHeparopa
OMHILE ACJIOBAE MArHETHHX HAIMOHA
HHIYKTOpaA n MHAyKTa y melyrsoxljy cuuxpone
MallnHe, HaupTa i 00jaCcHH HBHUXOBE BEKTOPCKE
AWjarpame u AHjarpam cTpyja CHHXpOHe
MalnHe

HUMeHyje 1 o0jacHu BpcTe MarHeTHHUX (uiyKcesa
KOjH HACTA]Y ¥ MArHETHOM KOy CHHXPOHE
MalinHe

neduHKIIe MarHeTHy peakumjy WHIYKTa H
HanpasH YNOPEIHH Mperiel beHoT YTHLja Ha
pai CHHXPOHE MalllHE NMPH PasIHYUTHM
spcTama onrepehiema (aKTHBHO, HHAYKTHBHO,
KanauMTHBHO H MEIOBHTO)

HaBe/le HaMoHe HHAYKOBaHe y cTatopy,
oGjacHu n3pase u Haupta ynpouthenu
BEKTOPCKM AHjarpam THX HamoHa

u3Bene npuOIHKaH W3pas 32 MOMEHT
eNIEKTPOMArHeTHHX cula 13mel)y poropa u
cTaTopa, HalpTa yraoHy KapaKTepHCTHKY
MOMEHTa KO/l CHHXPOHE MaLHHE ca IyHHM
WHYKTOPOM W 00jacHM YCIIOB CTaTHYKE
CTADMIIHOCTH CUCTEMA

AeduHuLIE, HALPTA M aHAIH3Mpa
KapaKTepHCTHKE CHHXPOHOT reHepatopa
HaBene ryOMTKe CHAre M MeCTa rie HacTajy,
ojpeju crenen nekopuiuherwa cHare, HaupTa n

e Cepxa, npHMeHa ¥ KOHCTPYKLHja
CHHXPOHUX MallHHA

OcobdeHocTH KOHCTPYKLIHjE MallliHa
sehux cHara:

o Matuute ca myHum
HHIYKTOPOM
(TypborenepaTtopH)

o MaimnHe ca MCTaKHYTHM
MoJIOBMMa (XHApOreHepaTopm)

OcHOBHE OJLTHKE CHHXPOHHX
MaumHa

* Hauunu paga cunxposor
rexseparopa

MarneTHH HanoH HHIYKTOpa H
HHAYKTA H lbHXOB BEKTOPCKH
aujarpam. Bekropekwu aujarpam
cTpyja

MarseTHu (uUIyKCeBH CHHXPOHE
MalnHe

e MarHeTHa peakumja HHAYKTa npu
pasHum BpcTama onrepefietsa

M H/1yKOBaHH HANOHH Y CTATOPY.
Ynpowhenn Bextopckn aujarpam
HanoHa

® EnexTpomMarHeTHin MOMEHT.
Crarnuka ctabnanoct
KapakrepHctike cCHHXpOHOT
reHeparopa:

o KapakrepucTtika kpaTkor
cnoja

o CnoJbHa KapakTepHCTHKA

o Kapakrepuerika nody e

[pernen ryduTaka u creneH
nckopHhera cHare
o [lapanenan paj CHHXPOHHX

YETKHLIA Kao0 eleKTPHYHE Be3e MallliHe
Cd Cno/ballll UM JICJIOM SJIEKTPHYHE
HHCTanaLmje.

Hagectu Bpere nodyae n aarn
wieMarckl npukas. O8jacHUTH NPUHLMN
pana reHepaTopa W 1aTH OCHOBHH
obpasall 3a MHLYKOBaHH HArlOH.
[Mpuaukom objaursersa NpUHLIANA paja
MOTOpA jeHOCMepHe cTpyje nohu oa
JieNloBatba MarHeTHOT NoJba Ha
MPOBOAHHK ca cTpyjoM. OGjacHuTi
cMep ofpTarba poTopa y 3aBHCHOCTH 01
cMepa cTpyje y poTopy H cmepa
riaBHor MarnetHor quiykca. Marnerny
peaxiHjy MHAYKTa H KOMYTaluujy
objacHuTi rpadguukn ¥ GUIMKAIHO.
Kopuerntn cnuke, weme, npesenTanuje
H aneTe 3a 00jallberbe KOHCTPYKLUMje
H MPHHLIMNA paja.

Hagsecti moryhe naumnne memama
Op3uHe, nocedHO 3a MalIMHe ca
He3aBHCHOM nolyaoM, a nocedHo 3a
MallnHe ca peaHoM nodynom, y3
YNOPEIHY aHaln3y MEXaHWIKHX
KapaKTepUCTHKA H HCTHLAbE 100pHX H
JIOWIMX CTPaHa CBAKOr 01 HAYMHHA.

OGjacHUTH CHCTEM OJpKaBatba
MalllHHa jeIHOCMepHe cTpyje, HaBoaehn
CTPYKTYPY, BHAOBE M TEXHOJIOIH]Y
o/lpkaBarba ca aKkueHToM Ha Tekyhn
pemonT MawnHe. Merahn Hajsaknnje
TpHjeMHe orne/ie HOBUX MalliMHa jcc
WIIH HAKOH PEMOHTA.

Hcrahu 3nauaj, noapy4ja npumeHe
H YJ0TY CELHJATHHX eNeKTPHYHUX
MalunHa. 3a MalMHe jce ca
NONYNPOBOJAHHIKHM KOMYTaTOpOM
o0pasiTi KOHCTPYKLH]Y H HAYMH pasa
ca OCBPTOM Ha NPeKHAAYKH PEAUM
pasa noaynpoBOAHHUYKHX €leMEeHaTa.

[Tpu oOpani CHHXPOHHX MalllHHA
noceOHy Mammby NOCBETHTH CHHXPOHHM
reneparopuma. Koj KoHeTpykimje




00jacHi KapakTepUCTHKE cTeneHa
nekopHinfierma 3a paznuunta ontepehieba
CHHXPOHE MallliHe

pasyme notpely 3a napaiejHuM paaom
CHHXPOHHX N€HEPATOpa, HABE/E YCIO0BE 3a
napaneniaH paj u 00jacHH NOCTynKe
CHHXPOHM30BAHKA IreHepaTopa Maiux 1 Belinx
cHara

objacHu pacnozeny akTHBHOTr onrepeliera Ha
rewepaTtope y napanennom paay nomohy
ynpouwheHor aujarpaMa HaroHa H cHara
H3103H 100pa CBOjCTBA H HelocTaTKe
CHHXPOHHUX MOTOPA M YKPATKO 00jacHH HAYHHE
1OKpeTaha MoTOpa

OMHILEe KOHCTPYKLH]Y CHHXPOHHX MOTOpa ca
CTAJTHHM MArHETHMA, HABCAE HBHUXOBC
0coOeHOCTH, MOAPYHja npumMeHe W Hajuelnhie
kopumhiene BpcTe 0BUX MOTOpA

objacHu npuHUMN pajta (Y3 MPHHLMICKY Wemy)
H HAYHHE YNpaBbatba KOPaYHHM MOTOpPHMA
nnyctpyje u odjacHn metoje no0Hjata
KapaKTepPUCTHKA CHHXPOHHX MallliHa K
aHaJH3Hpa KapakTepUCTHKE

reHeparopa. Y cloBu napanenHor
pana
» Pacnoznena ontepehersa npu
napaiesHoOM pajmy
* CHHXPOHH MOTOPH - CBOjCTBA H
NOKpeTarmhe
* MOTOpH ca CTAIHUM MarHeTHMa
» KopauHu MOTOpPH - IPHHLLAT paja u
yNpaBbaibe
o HMcnurusame CHHX]JOHHX MallHHa:
o lobujame kapakTepucTHKa
MpaszHOT X0/1a H KPaTKoT cnoja
o lloOujame cnosbHe
KapaKkTepHcTHKE 0
KapakTepucTHke nodyae

o CTHUALE MPAKTHYHHX
BEIUTHHA Y HCIIHTHBAY
CHHXPOHHX reHepaTopa

NPABHIHO NMPOTYMAYM MOJATKE €4 HATITHCHE
104 HLE CHHXPOHE MalluHe

H3MepH OTMOPHOCT W30JIALHje CHHXPOHE
MallHHE

H3MepH OTINOPHOCT HAMOTaja CHHXPOHE
MauinHe

oGjacHn 1 1eMoHcTpHpa 1o6ujarbe ynaste 1
cHIa3He rpaHe KapakTepHCTHKE NPasHOr Xo1a
CHHXPOHOT reHepaTopa

ofjacHu 1 geMoHCTpHpa 100Hjarke OCHOBHE
KapaKTepHCTHKE KPaTKOT Coja CHHXPOHOT
reHeparopa npu Tpoh)azHoM KpaTkoM crojy
OMULIE W IEMOHCTPHpPa 100H]alke CnosLHe
KapaxkTepUCTHKE CHHXPOHOT reHepaTopa npu
pazauuuTim onTepehemuma

oGjacHu 1 JeMOHCTpUpa A00H]jabe
KapaxkTepucTHKe nody e (perynatmje)
CHHXPOHOT FEHEPaTopa NpH pasiIHIHTHM
ontepehernma

00jacHH H JeMOHCTpHpa napanenaH pan asa

INpenopyuene nadopatopujcke
Bemie

Harnucna naoumua cuuxpone
MalInHe, [PoBepa croja HaMoTaja
CTaTopa, MCTTHTHBAE OTHOPHOCTH
H3onaLmje, Mepere OTIOPHOCTH
HAMOTAja CHHXPOHE MaLIHHE

2. JlobGujae KapakTepHCTHKE
IPasHOT X0/1a CHHXPOHOT
reneparopa

L]

. JoGujame kapakrepHucTHKe
KpaTKor cnoja

4. loOujatbe criosbHe
KapakTePUCTHKE CHHXPOHOT
reHeparopa

ucrahu ananoruje craropa TpoazHor
ACHHXPOHOI MOTOPA W CTATOpa
CHHXPOHHX MaluHHa. [Tpruankom
objalmbera BpeTa poTopa Koj
CHHXPOHOT reHepaTopa KOPHCTHTH
JMAAKTHYKE [IEME H MOJENE XHAPO H
TypOoreHepaTopa M YKpaTko HaBecTH
wuxoBe kapaktepuctuke. O6pary
NpUHLKNA pajia CHHXPOHOT FreHepaTopa
usBecTH npeko Papanejesor 3akoHa
€JIEKTPOMArHeTHE HHAYKUMje Y
JIHHHjCKOM NPOBOAHMKY. JlaTh u3pas 3a
HH/YKOBaHM HANOH 1o (asu craTopa.
O6jacuuri nodyny reneparopa.

Jledmunncarn u ananusupaty
HAjBAKHU]E KAPAKTEPHCTHKE
CHHXPOHHX reHepaTopa, Y3 NpakTH4YHe
BexOe CHUMaaA KapakTepHCTHKA Y
nadoparopujn. Hanpasuru nperien
ryOHMTaKa cHAare y CHHXPOHO] MalluHK H
neduuncatn crenen uekopuhera, y3
ynopeady ca aCHHXPOHOM MalMHOM.

[MapanenaH pan u CHHXPOHU3ALK]Y
ca MpekoM noapoOHo obpaanTH, No
MoryhceTBy H3BECTH CHMYNaLUM]y
napanenHor paaa Ha PC pauynapy (y3
orsen y naboparopuju).

OGjacHUTH NPHHLMA pajia
CHHXPOHOI MOTOPA Y3 UPTEKE, LeMe,
thororpaduje monene u npeseHraumje.
Harnacuty naunne Hamajara ctatopa u
potopa. O0paanTH KOHCTPYKLKjY
MOTOPpa ca CTanHHUM MarHeTuMa H
00jacHHTH HAYHH HbUXOBOT MyLITaba y
pan. OGjacHuTH NpUHLMN paja
KopauHHX MoTopa (y3 kopuinhemwe
NPHHLLHTMH]ETHE LIEME), HABECTH
OCHOBHY M0/e/y NnpeMa HaunHy
Hanajama (YHUMmonapHu, Ounonapumn) u
ucTalu npasuUe NpUMEHE y CaBPEMEHHM
NOroHUMa.

['me ron je To moryhe u3noxkeny
TEOPHjy paspainTH KPo3 Kparke




CHHXPOHA reHepaTopa NpH aKTHBHOM
onrepehewsy (Hajnpoctujn cayuaj) nomohy
CHHXPOHH3ALHOHHX CHjannLa

5. Jlodujare kapakTepucTHke nodyne
CHHXPOHOTI FeHepaTopa

6. Ornen napanejiHor paaa
CHHXPOHHX reHeparopa

Enexrpomoropun
NOroHN

¢ Y03HaBamke ca OCHOBHHM
EEMEHTHMA H MEXAHHKOM
€NIEKTPOMOTOPHOT NOFOHa

» OcnocoObapatse 3a n3dop
€IEKTPOMOTOPA 38 KOHKPETHE
3axTeBe npoieca

¢ CTHuamE 3HaKBA 0
YOpaBjbaby W 3aLLTHTH
eNIeKTPOMOTOPHHX MOrOHa

* OcnocoO/baBare 3a u3pauy
TEXHHYKE JOKYMEHTALH]e 3a
eJIEKTPOMOTOpPHE MOTOHE

CXBATH MEXaHHKY eNeKTPOMOTOPHOT TIOToHa,
neuHHLLE pafHa cTaba, Hasele M ofjacHu
OCHOBHY KMHEMATCKY je[IHauMHY 3a npejazHa
cTamba y norony

o0jacHn HaYMH Crajamba eleKTPOMOTOpa 1
pajlHe MalliHe, HaBe/le OCHOBHE elleMeHTe
MEXaHHYKOT MPeHoca, KPHTEPHjYME 3a IbHXOB
01a0Hp, Kao H eIeMEHTE YIpaBJbauke
anaparype norosa

H3pauyHa oaHOCe npeHoca Op3uHe W
MEXaHHUHOT OTNOPHOT MOMEHTA Ca MecTa
KOPHCHOT paja Ha BPaTHIIO0 MOTOPa
YCNOCTaBH PAuyHCKY Be3y Himehy
NPABOAHHH|CKOT U KPYIKHOT KpeTiba

Haesle Hajuelhe pesHMe paja y NnoroHy u
00jacH1 KOHTHHYANAH H HHTEPMHTEHTHH pajl
eNeKTPoOMoTOpa

HaOpojH 1 ONHILE BPCTE EJIEKTPOMOTOPHHX
NnoroHa

Hanpasu nperiej (Y3 KpaTak ofuc) noKpeTara
(3anerama) M Kouewa Hajuenihe kopumhennx
eNeKTPOMOTOpa

00jacHH reHepaTopeKo KOYeHe aCHHXPOHHX
MOTOpa M POLEC PeKynepaumje en. eHepruje y
Mpexy

H3/1BOjH HajBaKHHje KpHTEPHjyMeE 3a H3bop
CJIEKTPOMOTOPA H, HA OCHOBY KATANOLWKHX
nojaraka nponseoljaya, onabepe npasu MoTop
3a notpede onpeheHor eneKTpoOMOTOPHOT
1oroHa

YKPATKO OMNHILE MOCTYTNAK NOBE3HBaba
CJIEKTPOMOTOPA ca MPEKOM M Habpojn
Hajuewie kopmnhene ypehaje u enemenre 3a
YKBYUHBaLE H 3aIITHTY €IEKTPOMOTOpa H
00jacHH bUXOBY YJI0TY

HaBele MOCTYTIKE KOjH NoApazyMeBajy
YTPaBJLaLe eEKTPOMOTOPHMA, ENIEMEHTE KOjH
ce [PH TOMe KOPHCTE H HauHHE YIpaB/batba

¢ MexaHnuka norosa

* Cnpeknm eneMeHTH m3mehy

€NIeKTPOMOTOpA U PajiHe MallliHe

PauyHaise NpeHOCHHUX OJHOCA

(Op3uHe u 0OpTHOT MOMeHaTa)

Mehycobno npersapame n

npepauyHaBatbe Kpy:KHOT H

NPaBOJHHHJCKOT KpeTatha

Pexnmn paga. Kontunyanas u

MHTEPMHUTEHTHU pajl

enextpomotopa. Bpere norona

34aneTame 1 KoUuche
enekTpomoTopa. Pekynepauuja

CNEKTPHUHE CHEPTH|C Y MPEXKY

H360p enexrpomotopa. Karanouku

nojauH

o ObasesHe mepe no
melyHapoHuM cTaHgapauma

o Chara, eHepreTcka
edukacHocT 1 Gpoj obpraja.
3amajua Maca

o Enexkrpuune kapakTepHCTHKe

o O3HauaBabe THIOBA.
Harnucue tabnnue

e Cripesatbe e/1eKTpOMOTOpa ca
mpexom. Ypehajn n enementi 3a
YK/bYUEHE U 3aLUTHTY
€NeKTPOMOTOPA (CKIOMKE, MOTOPHH
FATHTHH npemmall H. KOHTP(}JIa
Temneparype)

e Vnpaembame eNekTpoMoTOpuMa.
Yrpassbatbe YK/byuetbeM 1
HCKJbYueHmeM nomohy KoHTaKTOpa
(peBepaupatbe, 38€31a-Tpoyrao,
JIBOOP3HHCKY MOTOPH)

» [Tomohuu n BpemeHckH peneju,
Opojau, 3alITHTHH peneju

e Peanusaiivja camooipiarba,

pauyHcKe npHmMepe.

VY nornassy ., EnexkrpomoTopHn
MOroOHN™ YMO3HATH YUEeHHKe ca
OCHOBHHM €JIEMEHTHMA
€JIEKTPOMOTOPHHX TOTOHA, HAYHHUMA 1
YCJIOBHMA H:HXOBOT CIpe3atha.
O6jacHuTn Moryha pajiHa cramba u
aHaInu3upaTH OCHOBHY KHHEMATCKy
jenHauuHy npenasHux npoueca.
OO0paTHTH NakH:Y Ha KaTanouike
nojaTke W u300p eneKTpoOMOTOpa.
HasecTn ypehaje u enemMenTe  BbUXOBY
yJIOTY MPH CTIpe3ak)y eeKTpoMOoTOopa ca
MpEekOoM.

Kon ynpaesbatba e1€KTPOMOTOPHUM
1I0roHHMa 00jaCHITH J1a KlacHY He
peliejHe IIemMe MpeacTaB/bajy OCHOBY 3a
u3paay nporpama sa nporpamaduine
JIOTHYKEe KOHTposiepe. AKLEHAT CTaBUTH
HA MPUMEHY TPAH3HCTOPCKHX
nperBapaya (ppeKkBeHIHje H HanoHa.
Hasectu npumepe u3 npakce u, no
MOryliHOCTH MOCETHTH NOTOHE rje ce
OBa ONpeMa KOPHCTH.

VKIbYUHTH NPUMEHY pauyHapa,
NPUNPEMUTH Npe3eHTaluje, aHuMaluje
1 CHMYyJIaLuje.

O0jacHHTH HA4YHH M3pane
JOKYMEHTALH]E 32 eNIEKTPOMOTOPHH
TNOTOH, KPO3 KOHKpeTaH npHMep Koju ce
MO’KE peanu3oBaTh y nadopaTtopHjn HiIH
CHMYJIMpaTH teros pai Ha PC

pauyHapy.

Mpenopvke 3a peanusaunjy
JadopaTopHjcKHX BekON

Bewxbe no moryliHocTH
OpraHu30BaTH TAKO [d CBH YYEHHLH ¥
rpynu paje jeany Bexy win y
UMKIyCHMA 10 TPH BewDe. Bekde ce
pane aBa crnojeHa yaca; 3a OBO Bpeme
Tpeda ypaauTH Mepetba 1




CXBaTH BAKHOCT CHCTEMATHYHOCTH MPH
Tpakemy H OTKNabaky rpeiaka ko
AYTOMATH30BAHHX EJIEKTPOMOTOPHHX MOrOHaA H
HEONMX0AHOCT Kopuifema mema 1e/0Bamba H
MOHTKHHX LIeMa

objacHu ynory u Haunt kopuiihersa
nporpamaduaHux noruykux kourponepa(PLC-
a) y ynpasibatby

00jacHu yJI0TY ¥ UCTAKHE NPeIHOCTH
caBpeMeHHX MOJTYNPOBOAHHYKHX eleMeHaTa y
nojielapary Op3nHe o0pTamba Pa3IHUHTHX
MoTOpa

pasyme Je0Baibe MoBpaTHe crpere y
CJEKTPOMOTOPHOM MOTOHY H HAYWH HCHOT
OCTBapHBatba

HaBeJIe TIPUMEPE CII0KEHHX MOTOHCKHX
CHCTEMa H HAMPaBH YIOPEIHY aHATH3Y
ynpaB/bakba OBAM CHCTEMHMa

VHECTBYje Y H3pajii NperieHnx 1emMa
crpe3arba, MPHKbYYHHX NIaHOBa H
JIOKYMEHTalHje pacnopeja onpeme, kaden
JIMCTE M JIHCTE 0KHYEHA IEKTPOMOTOPHOT
noroxa

KnacHpuKyje H KOMIIETHPA I0KYMEHTAUM]Y 38
€NIEKTPOMOTOPHH [OFOH

Onokaaa H30OPHUX U TOPHUKHX
(hyHKuHja

e CexseHuuonanne weme. Obpana
rpeiaka

* Ynpaemamne nomohy
nporpamMadIHUX JOTHYKHX
kouTponepa (PLC)

o [loBe3uBaLe KOHTAKTOPA, TacTEPa H
CHIHAIHHUX CHjaiHLIa Ha yJiasze H
n3naze PLC-a

* Ypehaju 3a nonewarame Op3uHe
obprama

* MoryhHocTu nonewasama Op3une
00pTarma jeHOCMEPHHX,
ACHHXPOHHX H CHHXPOHHX MOTOpA.
Yora THpHCTOPCKUX MCNpaBbaya H
TPaH3HCTOPCKHX MpeTBapaya
(hpekBeHUHje U HANOHa

* Hauun ocTBapHBama nosparHe
cripere

e [IpuMepH cIOKEHHX MOTOHCKHX
cucrema. KpaHosu, anaTHe MaimHe,
JIH(TOBH, LPIHE CTAHHLLE

e H3pana nokymenTauuje 3a
CIEKTPOMOTOPHE NOroHe

o H3pana nperaenHnx
(jeaHomonHuX) meMa

o M3pana wema nosesuparba
€HEPreTCKMX W YNPaBBauKHX
ypehaja

o M3pana npHKbYUHHX N1aHOBa

o H3pana n1okymeHTauuje
(pH3HUKOT pacnopena onpeme,
Kades JIMCTE M JIMCTE 0KHUCHA

o CTHUAME MPAKTHYHHX
BEWITHHA Y paiy ca
€NeKTPOMOTOPHHM TIOTOHOM

o CTHuae BelITHHE W3paje
TeXHHYKE JIOKYMEHTALje 1
thEHE NPAKTHUHE
peannsauuje

NPABMIIHO MOBEXE MOTOP jeIHOCMEpPHE CTpyje
ca He3aBHCHOM TO0YI0M €a THPHCTOPCKHM
npeTsapaueM, MOKpPeHe CHCTEM M MOeCH
oaroeapajyhe napamerpe npema 3axTeBuma
npoueca

NPABMIIHO MOBEXE ACHHXPOHH MOTOp ca
TPAH3HCTOPCKHM npeTeapayeM (hpekBeHumje 1
HAMOHA, MOKPEHE CHCTEM H MOAECH
onroeapajyhe napamerpe npema 3axTeBRHMa

Ipenopyuene nadopaTopujcke
Bembe

1. [lose3uBarme eNeKTPOMOTOPA
JellHOCMepHe CTpyje ca He3aBHCHOM
no0ya0M ca THPHCTOPCKHM
npersapadem (peryaaropom).
IMokperamwe. INosewaramwe
napamerapa

i3BewTaj.OuemiBambe BekOn
peajin3oBaTH U KpO3 NpoBepy
NpakTHYHHX 3Hatba M BELITHHA, T3B.
onOpana sexOu. [Mopen yobnuajennx
Mepa 3aluTHTE(NOLTOBabE NpaBHIa
noxawawa y nadoparopjn, 3abpane
yKJbyuuBatrba Oe3 nperiiesa uri...)
CTPOTO BOAWTH pauyHa o Mepama
Oe3benHOCTH M 3alITHTE HA paiy.

Jlaboparopuje 3a Enextpuune
MAalllHHE OCABPEMEHUTH, KIacHYHY
MEPHY W JIEMOHCTPALHOHY ONpeMy
nocTeneHo AonyHnuTH ypehajuma za
BUPTYENIHY UHCTpYyMenTaunjy (PC
pauyHapH, aKkBH3HLUHOHE KapTHIE H
ypehaju, anexparan nporpam 3a
BUPTYENH3aLU]Y U CHMYJaLuje).

3a uzsoheme BewOH 13
€JIEKTPOMOTOPHHX NOrOHa, HadaBHTH
HEKOJIMKO npeTBapaua (peKpeHumje n
HanoHa Malle cHare, Kao ¥ THPMCTOPCKH
Hcnpaejbay 3a perynauujy 6paune
MOTOpA jeHOCMEpPHE CTpYje.

Tenur npumenn PLC ypehaja y
yrpaBbawy Y nadopaTopHju.

Hanomena

Jlo3BOJLEHO OCTYNAE 01 NPOrpamMa
mooke na Oyne no 20%, anu ra Mopa
onoGpuTH oaroeapajyhu cTpyusn opran
wKosne.




npoueca

® HU3PAIH M KOMIUIETHPA TEXHHYKY 2. lNoBe3uBambe aCHHXPOHOT MOTOPA
JOKYMEHTALH]Y 32 €eKTPOMOTOPHH MOTOHKOJH ca TPaH3HCTOPCKHM MpeTBapayem
Ce CacTojy 0/l BHILIE €IeKTPOMOTOpa (ppekBeHLM]e H HATIOHA.

® [OBCHKE C/IEMEHTE EIEKTPOMOTOPHOT MOTOHA Iokperame. [Nonewasatse
fnpema nperxoaHo upaheHoj L0KyMeHTaLM]H napameTapa

® [IOKPEeHe eIeKTPOMOTOPHH MOTOH peann3oBaH
npema u3paleHoj A0KyMEHTAUHH 1 3. M3pana Texunuke ﬂoxyru,eurauuje
Tec'rﬂpa()ﬂrogapaj}rhe napamerpe 38 CHCTEM KCled C¢ cacTojn 01 BULLIE

eneKTpoMoTopa

4. Peannsaumja cucrema
eJEKTPOMOTOPHOT MOTroHa npeMa
nperxoaxo uzpaheHoj
JIOKYMEHTalHjH

5. llokperaise 1 TecTHpakbe cHcTeMa
[peMa NpeTXoAHOj peainsalnjn

KOPEJIALMJA CA JIPYTHM NPEAMETUMA

—  (usnka

—  OcHoBe eJleKTpoTeXHHKe

—  VBoay eneKkTpoeHepreTHKY

—  Enexrpuuna mepemwa

—  Mepema y eneKTpoOeHEpPreTHIH
—  Enektponnka

— EHeprercka enekTpoHHKa

—  EnekrpoeHepreTcku BOJ0BH

—  Enekrtpoeneprercka nocrpojersa
— [lpaxrnyna nacrapa




EJEKTPOEHEPTETCKH BOJOBH

OCTBAPHUBAIE OBPA30BHO-BACTTHTHOT PAJJA — OBJIMLIK U TPAJAILE

HACTABA
PA3PEJL MPAKCA YKYITHO
Teopujcka Hacrapa Bexbe INpakTHuna HacTaga Hacraga y Gnoky
11 70 70
v 62 31 30 123

HH/bEBH YYHEIBA

Cruuarme 3Hathd 0 eNEKTPHYHUM U MEXaHHYKUM KapakTepHCTHKAMA e/IEMEHATA 3a U3IPaliiby H O/PIKaBae eIeKTPOEHEPIreTCKNX BO10BA:

Yno3HaBatbe ca BpcTamMa Mpeka H eleMeHaTa KabJoBCKHX M HAal3eMHHUX eNeKTPOeHePreTCK1X BOA0BA;

Vno3naparse ca W3rpaamhom KabJOBCKHX H HA/I3EMHHX €JIEKTPOEHEPreTCKHX BONOBA;

Vno3Hapamwe ca Mepama opiKaBaka y CKIaay ca TEXHMUKUM NPONKMCcHMa H NPenopyKaMa;

Vno3HaBame yueHHKa ca BH3YelTHHM H3TNeJIoM eeKTPOEHEPTETCKUX BOAOBA Y HOPMATHOM Pajy M Y Ciyuajy KBapoBa H3a3BaHHX MEXaHHUKHM WIH eNeKTPHYHHM y3pounma;
OcnocobbaBatbe 3a paj Ha OTKAaatby nopemehaja Ha eNEeKTPOEHEPreTCKHM BOOBUMA;

OcnocobsbaBatbe 3a KopHihemhe TEXHHIKAX Npenopyka Kkao U Apyrux paxenux nponuca;

Vno3Hapatbe ca HaUHHOM W300pa npeceka MPOBOAHMKA;

CTHuame 3Haba o eNeKTPHHHOM NMPopaqdyHy Haa3eMHHUX H KaOOBCKHX BOIOBA;

CTHuame 3Hamka 0 MEXaHHYKO] M MOTOHCKO] CHIYPHOCTH EIEKTPOEHEPreTCKUX HAA3eMHHX BOI0BA;

Ynosnasame ca y3em/beeM Haa3eMHHX BOJ0BA;

V103HaBatbe ca METOLOJIONHjOM NPOjEKTOBAbA ENeKTPOSHEPIETCKHX BOLOBA:

IMpunpematbe ydeHHKa 3a pal HA eNEKTPOEHEPreTCKHM BOJOBIMA Y CKIady ca nponyciMa o 0e30eIHOCTH palyH npaBiinMa 3a pal y 0e3HanoHCKOM cTatby, Y OJIH3MHH HarnoHa o
HaMOHOM:

Ocnocobmasaie 3a NpUMeHy Mepa 3allTHTE W 31paBjba Ha pay:

Ocnocob/basatbe YUCHHKA 3 OBJIA/1ABALE 3HABLMMA NOTPEGHUM 32 peannsalijy nporpamMa npakTHYHE HACTABE M YCABPLUABALE ¥ APYIHM 06/1aCTHMA CICKTPOTEXHHKE,



3. OMJBEBH, HCXOJIH, OGABE3HH U MNMPEMOPYYEHH CAIPAKAJU H YIIYTCTBO 3A JTHJAKTHYKO-METOJAWYKO OCTBAPHUBAILE IMTPOIPAMA

Tpehin paspen

YINYTCTBO 3A
TEMA IMJBEBA HCEON | TPEMOPYHMEHU CAXPRKAIUIIO | 1y 4 eTiyKO-METOAMYKO
Mo 3aBpieTky Teme ydennk fie GuTH y cTamy aa: TEMAMA OCTBAPUBAE MTPOTPAMA
« YnosHatn yuenuke ca | « Habpoju Bpcre enekTpoeHepreTckux BoORa o EneKkTpoeHepreTcku cCHCTEM
Onurrk 1eo OCHOBaMa « Hasene cranjapiHe HaroHe « Bpcre enekTpoeHepreTckUX BOJA0BA Ha nouerky yuyeHHKe ynosHaru ca
eleKTpoeHepreTcKor eNIeKTPOEHePreTCKHX BOJIOBA « CrannapaHy HAMoOHH eNeKTPOeHEePreTCKUX LHLEBHMA H HCXOIHMa HacTaBe /
cHcTEMa « [penosuHaje cumbone Koju ce KopueTe y BO/IOBA yuetba, [1aHoM paja ¥ HauHHHUMa
MIIAHOBHMA €JIEKTPOEHEPTeTCKUX BOJ0BA « ['padmuku cumbosm 1 npesicTaBibambe OLEHUBabA.
e/IEKTPOEHEPreTCKHX BOJIOBA Y MIAHOBHMA
o CTHUAKE 3HAKA O « [lpenosHaje Matepujai, KOHCTPYKUH]Y 1 « KoHctpykumja u matepujan 3a nposonnnke | Peanmsaumja mactase
Enementn CNEKTPHYHHM H cTanaaaHe MPEeceKe MPOBOHHKA W 3AIITHTHE H 3AWTHTHY YKall. Mpeamer ce peanusyje kpos3
HAA3eMHHX MEXaHHUKHM yiKanm « CraHaapaHu npeceiu npoBoJHHKA 1 cnenehe obnnke HacTase:
eJIeKTpo- KapakTepucTHKama « Paznnkyje u Bpn w3bop Thna ctyda 3aWTHTHE YIKaIH, « Teopujcka Hactara (70 yacora)
eHepreTcKnx eneMeHara Haa3eMHUX | o [TosHaje pacnopen NPOBOIHUKA HA TPAcH « [Tonena cTyboBa npema MaTepHjany H Mecto peannsaumje nacrase
BOAOBA eleKTPOEHEPreTCKNX eNeKTPOEHEPITCKOT BO/Ia HHXOBOj Y1031 Y €NIEKTPOEHEPTETCKOM BOLY | © Y4HOHHLA
BOIOBA « Oapenu yrud Ha OCHOBY MOHTa)KHHX Tabena « M300p Tina u notpedHe BUCHHE cTYDOBA
« Onpenu notpedHe AMMeH3Hje Temeba cTyboBa | » Pacnopen npoeonHuka Ha cTyOy OxsupHu 6poj uacosa no
« [Mo3Haje eneMeHTe HaA3eMHHX « Yrub Ha paBHOM H KOCOM TEpeHy Temama:
e/IeKTPOEHEPreTCKNX BON0BA « Mouraikne Tabene « Onuwy aeo (5 wacosa)
« [No3Haje enemeHTe BOAOBA jaBHE pacBeTe » Temessu cTyboBa « Eaementn namsemunx EE sonora
« Habpoju 1 oGjacun (pyHkumjy enemeHaTa » HuckoHanoHckn n3onaTtopu, Hocaun (20 yacosa)
ctyOHe Tpao cTanunue H3071aTOPa M KOH3071¢ « Enementn kabnosckux EE Bogosa
» Osecuu npudop (8 yacosa)
« Dopmupame H301aTOPCKOT NaHua. « Camonocehu kabnoscku cHor (6
« [Tpubop 3a cnajame NpoBOAHUKA, CNOjHULE yacosa)
W cTe3a/LKe « OnTHukK Kabnoeu (2 waca)
. ﬂOl’[yHCKH M 3AITHTHH €IEMEHTH BOAA: . ”'il"pﬂ,'l}ba CJIEKTPOCHEPIeTCKUX
3alUTHTHA apMaTypa, NpHryi1Bay sonosa (18 uacosa)
BuOpaumja, CHrHAIIHA ONPeMa, 3allTHTHA « [Mopemehaju va
yiKaa n y3eM/bHBauH elIeKTPOeHepreTckoM BoioBHMA (8
« Yno3Hasame enemeHara, npubopa u 4yacoBa)
MaTepHjaia 3a u3paiy jaBHe pacpere - « OnpiaBatbe eleKTPOSHEPreTCKHX
cTYOOBH, MPHKIBYUHE MI0YE, TEMETbH, BOJIORA (3 uaca)
H3BOPH CBETIOCTH, CBETHIbKE
» Crybua Tpancdopmaropceka cTannua Ouerbnpaibe
« CTHuame 3Hawa o « [Ipeno3naje maTepujan, KoHCTpyKunjy kabaosa | « KaGnosckn BOIOBH BpeaHoBame 0CTBAPEHOCTH HCX0a
EnemenTtH ENEKTPHIHMM H « HaGpoju 1 oGjacun hyHKUMjy enemenaTa « [lonena u xoncTpykuuja kabnosa BPIUATH KpO3:
KabJ0BCKHX MeXaHHYKUM KaOJIOBCKHX €JIEKTPOEHEPreTCKHX BOJIOBA « [IpuMeHa 1 03HauaBatbe « npalierse 0CTBAPEHOCTH HCXO/1A
elIeKTpO- KapakTepucTHKaMa « Onuue BpcTe W eleMenTe KabJOBCKHX eleKkTpoeHepreTckux kabnosa * TECTOBE 3HaHa




EHePreTcKUX BOAOBA

eneMeHata KabIoBCKHX
CIEKTPOCHEPIETCKUX
BOI0BA

CTIOjHHLA W 3aBPLIHHLA

« HM3b0p Ooja xuna kabnoea 3a paziuuuTe
cHcTeme Hanajawsa (nnaga-"Hyna", nnasa-
"(haza")

KabGnoscke cnojuuue

Kabnoscke 3appLiHuLe

Kabnosckn npubop

MpesicHn pa3BoHH OpMaHK W KablloBCKe
NPHK/BYYHE KYTHje

KabnoBcka KaHajimsalmja

Camonocehn
Ka0JI0BCKH CHON

CTHlarme 3Haba 0
CMEKTPHUHHM U
MeXaHHYKHM
KapakTepHcTHKaMa
caMoHocehux
KabJOBCKNX CHOTIOBA
(CKC)

« Habpoju BpcTe 1 enemenTe camoHoceher
kabnosckor cHona (CKC-a) u npubopa

Camonocelin kKabJIOBCKH CHOT 32 HUCKM
HAIOH

Camonocehn kabOBCKH CHON 3a Cpeitbi
Haron

[Ipnbop 3a camoHocehy kaGnoBckH cHom:
cTe3as/bKe, HOCauH, CriojHHIIE

OnTHukn KabaoBH

CTHuame 0CHOBHHX
3HAbA O ONTHUKHM
KabJOBHUMA

« Hasene Bpcre # NpHMEHY ONTHYKKX Kabnosa

Bpcte ontHuknx kabnosa
[TpuMeHa onTHYKHX kadnosa

H3rpajtba e1exTpo-
eHEepPreTcKHX BO0BA

Onocobbare yueHuKa
3a H3Bohete
eNeKTPOMOHTAKHHX
pajoBa Ha HAI3eMHHM
1 KkabJIoBCKUM
eIeKTPOEHEPreTCKUM
BOJAOBHMA

o Onuiue 1 00jacHK HaYKMH U3Bohera
NPUNpPeMHNUX panoBa

« OGjacHK HAYHH NMOAN3aAbA CTYOOBA

« Hagene Haunn u3Bolhera eneKTPOMOHTAMKHUX
pajosa

« W3abepe matepujan u onuile HAUMH u3pane
y3eMmJbuBaua crybosa

« Onuiue HauIH nonarawa kadbnosa

« [lo3naje meTone u3pane kabNOBCKHX cNOjHHUA
W 3aBpLUHULA

« Hagene pasnore u naunne npejacka ca
Ba3AYLIHOI Ha KabJIOBCKH BOJ

« [To3naje Haunn MOHTAME eNeKTpoeHePreTKHX
sojosa ca CKC-om

[TpunpemMui pasoBH, NpHIpPeMate Tpace
BOJIa, BPCTE CKAaaHIITa

["paljeBunckn pagosu

[Toauzame ctyboBa noaynupavem,
pOTaLHjOM, MOHTAXHOM HIZIOM, noMohy
MexaHuzalmuje

ENeKTpOMOHTAXKHH pafoBH:Pa3BIauCHE
NPOBONHHUKA, NMPHYBPIINHBabE NPOBOAHHKA
Ha NOTIMOPHE H30/1aTOPE W H3paa Be30Ba
DopMHpame H30JaTOPCKOr JlaHLa
[MpnuspwhuBae NPoOBOAHHKA Ha
H30JIaTOPCKOM JIAHILY

MouTHpatbe 10MyHCKe H 3alITHTHE ONpeme
BOJIA

M3pana yzemmbera ctybora

Hauunu nonaramwa kadbnosa: AHPEKTHO Y
pOB, KaDNOBCKY KaHaNH3alHjy — pyUHO WK
nomohy mexanusaumje

CrieunjanHu ciiyyajeBH nojarama
enekTpoeHepreTckix kabnosa,
NPUOINKABAE U YKPLUTAE APYTHM
objeKkTHMa ¥ HHCTanauujama

« Hacrasspame kabnosa

+ 3aBpiIHyM panoBm

« [Ipenasak ca sa3aylwHor Ha KabJOBCKH BOJL

-

-

* AKTHBHOCT Ha vacy

IMpenopyke 3a peanuszaunjy
HACTABE

« [1pu oOpanu nojennHux
HACTaBHHUX jeIMHHLA KOPHCTHTH
NaHoe, CIMKE, UPTEKE, Y30pKe
e/emMeHaTa eNekToeHepreTCKHX
BOJOBA, NpubOpa 1 Matepujaia.
Kopueruti myarumenmjanse
npeseHTalmje, Karanore
npouzsohaua onpeme u ypehaja u
CTpYHHY JIHTEpaTypy (ctaHnapie,
Mporuce, Npenopyke).

Kpo3 canpiaj “Omutn neo”
YYEeHHLHMA [0Ka3aTH LWemMe
NPeHOCHHX MpeKa
€/IEKTPOEHEPreTCKOr CHETEMA
CpOuje HanoHckux Husoa | 10kV,
220kV 1 400kV n noeesaHocT ca
CYCEIIHHM 3eMJbama ¥ LHbY
mehycoGuHe pasmene enexkTpuuHe
eHepruje. [Tokasaru 1 G0k WwWemy
AUCTPHOYTHBHE Mpeke ca
MPHKA30M MecTa 0JlaKiie ce Hanaja
wkona. [1pu obpanu HacraBHe
jeauuue “CraHiapiaHH HAMoHU
eNeKTPOeHepreTCKHX Boaosa’
3AXTEBATH OJ1 YUEHHKA 1a HAanpase
pasnuKy 1Ta je cTaHaapaHa
BPEIHOCT HAMOHA MPEKE a 1ITa
HajBHILIH HATNOH OMNpeMe.
[Tpunnkom peannzaumje octannx
HACTaBHMX jeMHHLA JaTe TeMe
KOPHUCTHUTH NpHIOre jare y
YUOGEHHKY HIH Baxehem
cTaHiaapay.

V remarckoj uennnu “Enementn
HA/I3eMHHX eICKTPOCHEPTeTCKHX
BOA0BA” KOPHCTHTH
MyJITHMEIHjalIHE Mpe3eHTaLmje.
KaTanore npoussohaua onpeme u
ypehaja, yiopke 1 makere
e/IEMEHaTa eeKTOCHEPTETCKIX




1 00pHYTO

Harpa,mba HHUCKOHATNOHCKHX H
CpelbeHaNoHCKHX eIeKTPOeHePreTCKHX
BO/10Ba ca camoHocehinM kabnoBckum
CHOMOM

Mopemehajn na

Ocnocob/baBame
yueHHka 3a

« Onuie BpCTe W HAYMH OTKNatbarba npemehaja
Ha eJeKTPOEHEPreTCKHM BOLOBHMA

Bpcre nopemehaja: kparak cnoj, 3emsbocmnoj
W NIpeHanoHn

eJIeKTpo- MPENO3HaBAILE « Ypehaju 3a sawurty
€HEPreTCKHM nopemehaja, 1ounpare o Jlokasin3auuja 1 OTKIaake KBaposa

BOJOBHMA 1 bHXOBO OTKJIaHathe » Panoey y Ge3HANOHCKOM CTamby, ¥ ONM3MHK

HamoHa u pﬂﬂOBH Mo HarnoOHOM
o CTHUAKE 3HAKA O « Hagene BpcTe 1 nepuoa oapskaparsa o [lponucu, npaBHAHHII

OnpxaBan-e PELOBHOM H €JIEKTPOEHEPTETCKUX BOOBA Npema Bamehnm « [Ipernen, pesusHja H peMOHT

elIeKTpo- NepHoIHHHOM npaBuIMLLIMA e 3alUTHTHE Mepe U CPeLCTBA JINYHE 3alUTHTE

eHepreTcKHX BOAOBA OJIpKaBaLY « [lo3Haje mMepe U CPEACTBa 3ALUTHTE M 3ApPaB/ba Ha pany
eIeKTPOeHEPreTCKUX Ha pajy

BOJ0OBA

« Bonu eBnaenunjy npema npoueaypama

-

BOI0BA, Npudopa n
varepujana.fTocebuy namimy
CKpeHyTH Ha H30op MaTepujania 3a
H3paay NpoOBOJAHHKA H 3aIITHTHHX
YAKaIN 0 HArJacUTH NPeIHOCTH H
HEIO0CTATKE Y KOHCTPYKLHjH H
npumern oapeheHnx Marepujaia
ca eKOHOMCKOT W eKOJIOIIKOT
acnekta. [punukom obpase
HacTasHe jennHuie “Yrud Ha
PaBHOM W KOCOM TepeHy”
W3BPILMTH H300p napameTapa Ha
OCHOBY KopHilihiemha MOHTaKHUX
tabena. Crybose jasne pacsere U
CBETHJLKE 3a CTIOTballlibe
OCBET/beHbe 00PaInTH Kao
noceGHy METOACKY jeINHNLLY V3
kopHuherme katanora
npouseofaua Koju cy TPEHYTHO
aKTyenHu na TpanwTy. Ctybne
TpaHc(opmaTopecke craHuLe
10/0,4 kV/kV: 20/0.4 kV/KV u
35/0.4 kV/kV npukazati kpo3
UIEMAaTCKH pacropel onpeme 1
JENHONOMHY LeMY Be3e Y CKaLy
ca Texuuukum npenopykama EJ
Cpbuje. TMojacHuri u3dop
TpaHc(opmaropa cHare, THNa
cTy0OBa M ONpEMeE W elleMeHaTa
MepHor passoziHor opmana (MPO)
Ha OCHOBY 3aXTEBa KOH3YMHOT
noapyja.

V OKBHpY TEMATCKE jenHuLE
“EneMenTH KadJIOBCKHX
€JIEKTPOEHEPreTCKNX BOJ0Ba”
H3BPLUKTH Hajnpe nojeny kadiosa
(npema HANOHCKOM HWBOY, BPCTH
cTpyje, KOHCTPYKLUKjH 1 Opojy
#Hna), 00jacHHTH WTa YHHH
KOHCTPYKTHBHY LenuHy kabna
(noka3saru o0JHKe MonpeyHor
npeceKa NpoBoAHNKa Kopuetehn
karajore npoussohaua kadnosa
unn naGoparopujcke naHoe ca




y30plLiiMa), 03HauaBame kabnosa
ofjacHnTH HAa IpUMEpHMa Y3
kopHifiere npunora Koju ce
HANa3K Ha Kpajy yubenuka,
craHaapaa H TeXHHYKHX
ApENnopyKa HiIK HEKY 011 CTPY4HHX
JnuTeparypa. Onucati HauKuH
H3pane HHCKOHANOHCKHX H
CPebEHANOHCKUX “KaBN0BCKHX
crnojHuua” W KadnoBCKHX
3aBpLIHHLA™ 32 YHYTpaUlby 0
crosballiby MOHTaXKY. PasjacHuTi
TeXHHKe H3pajae KalnoBCKHX
CIOjHULA M 3aBPLIHKLA Ha a3H
JIMBEH:A H30/1AUHOHUX CMOAa Y
Kaslynima v Ha Gasu
TepMOCKYNIbajyhnx u3onaunoHnx
LeBH.

V TeMarckoj uenuHu
“Camonocehn kadnoscku cuon”
ucralin npeaHOCTH W HeJOCTaTKe,
OfCer npuMeHe, WTa YHHH
KOHCTPYKUHOHY LENMHHY H
cTaHaap/He O3HaKe Y 3aBUCHOCTH
01 MaTepHjaia H HaNoHCKOr
HHBOA, CTAHIAP/IHE MPECceKe U
ocraie KapakTepucTHKE 1aTh
tabenapuo . [1pnbop 3a Bewame,
cliajarbe, HACTAB/babEe U
saspiasarbe CKC-a oOpaaurth
kopuctehu katanore npouseoljaua,
CKHLIE M Y30pKe ca nocedHuM
OCBPTOM HA NPEeaHOCTH H
HemocTarke HCTHX. TTpuIHKOM
obpane onTnukKx kabnosa
MPHKA3ATH MPUMEHY H EbHXOBY
(DYHKUH]Y NPH yrpanbu y
JALTHTHY YiKad
BHCOKOHAMOHCKAX BOJOBA.
O0pasnokuTH caBpeMeHa
TEXHUYKA peLuetba npiuMeHe
onTHuKor kabna yrpahenor y
saliTutHoM yuwery OPGW-a,
yuspmhien 3a 3aWITHTHO YIKe,
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yrpaheH y (pazHu NpoBOAHMK MK
Kao camoHocehn onTuuky kadn Ha
JIaNeKOBOIHIM cTYOOBHMA.
Temarcky uennny “Hirpaamwa
eJIeKTPOeHepPreTCKNX BoaoBa”
00panuTH Y YHHOHHLIH 110
HACTABHHMM jelHHMLIAMA [04YEB O/
NPHIIPEMHHX pa/ioBa,
rpaeBUHCKHUX /10 3aBPLUHUX Y3
nomoli TeXHHYKe JOKYMEHTallHje,
ckuua, ororpaduja u
npeseHTauuja. OdjacHUTH
NoCTYNaK W3paje Be30Ba
(jeHOCTPYKH YHAKPCHH Be3,
ojauaHy YHaKpPCHH BE3,
CTPEMEHACTH Be3) H pejocie
onepauija Mpx MOHTaXKH ONpeMe
Ha ctyGosuma. [ToceGHo je Baxno
HAracHTH BAAHOCT NpHUMeHe
ApOMHCaHNX MEPa 3alTHTE H
3npassba Ha paay. Koa yuennka
pa3sBHTH CBECT 0 KopHiuhemy
CpezcTaBa JIMUHE 3alITHTE Ha
pany.V cknany ca moryhHocTHma
YYEHHLLHMA [OKA3aTH HA TEpeHy
nocTynak nojeanHux Qasa
H3IPa/ithe WK PEKOHCTPYKLINjE
JeaHor Han3eMHOT HiH KabnoBcKor
BOfa.

V nornasmy “Mopemehajn na
eJIeKTPOeHePreTCKIM
BojOBHMA" Knacu(ukoBaTi
najuemhe kBapoBe U CMeTH:E Ha
eJIeKTPOEHEPreTCKHM BOJIOBHMA,
Y3POK HHXOBHX 10jaBa, Ha4uH
nouupara 1 Moryhe xasapuje.
Harnacuth 3Hauaj HacTaBHe
jenunuue “Panosu y
0e3HaNOHCKOM CTamwYy., Y ONH3HHH
HANOHA U PajoBH MOJ1 HANOHOM™
Jjep KBaIHTET HcropyHeHe
eICKTPHYHE EHEPTHje 3aBHCH 011
Opoja MHTEpBEHLM]ja Ha
€/IEKTPOEHEPTETCKHM BOJOBMMA H




NpeKuIuMa y Hamnajamy
€/IEKTPHYHOM EHEPrHjOM KaKo KO/
NPoONasHUX TAKO U KO TPajHUX
KBapOBa.

Kpo3 peanuzaumjy nornaesba
“Onp:raBame
€JIEKTPOEHEPreTCKHX BOA0BA™
YKa3aTH Ha 3Hauaj npernesa,
PEBH3MjE M PEMOHTA 32 MOFOHCKY
CHIYPHOCT BOJIA. YKa3aTH Ha
NPUMEHY TIPOMHCA H 3aIITHTHHX
Mepa Kao M CpelcTBa JHYHe
3ALUTHTE U 3paBJba Ha pajy.
Kparko onucati TepMOBH3HjCKa
HCINMHTHEAH:A.

Tokom peasin3alije HaCTaBHHX
JjeIMHHLA HACTOjaTH Aa Y4EeHHIIH
KopucTe yUOeHHK, KaTanore
npoussoljaya onpeme,
npe3eHTaunje nojeaHux dasza
H3rpajitbe HIH PEKOHCTPYKLINjE.
[ToceGHo ykazaT Ha 3Ha4ajHe
HH(OpMaALIHje O NPHMEHH HOBHX
TEXHOJIOTHja, NponUca WK
craHjapia, alata H cpeicrasa
JIHYHE 3alITHTE Ha pay.
TeopHjcky HaCTaBY YCKIAAWTH ca
caapkajuMa npeamerTa
[MpaxkTHuHa HacTasa

Hanomena

Peanusatopmn HacTae Mory
n3MeHnTH 10 20 % npenopyueHnx
canp:aja y3 carnacHocT CTpyuHor
Beha.




Yersprn pazpen

HCXOAN VIIVTCTBO 3A
TEMA LMJbEBH Mo 3a8piuerTky MoAYAa yueHHk he GHTH y CTamy OBA“E:’"(!"A’;;‘H':E?:PW i JMIAKTHYKO-METOIMYKO
na: OCTBAPHMBAME IIPOTPAMA

. ynﬂf!HaBﬂH)C y'{CHH Ka o QIMALLIE HAYHH H360pa anCEKa HP()BU}],HHKa - [/1360}) npl:(:el{a npOBOﬂH HEKAQ HAJ3EMHHX . I[a ]'IOlleTKy TEME y‘IEHHKE ynOZHa’T]‘]

TEpM HYKH Cd HAYMMHOM H]G{)pa Hal3eMHHX H KabIOBCKHX BONOBA BOZIOBA NpeMa N03BOJLEHOM CprjHUM ca UH/bEBHMA H MCXOHMA HacTase /

NPOpayyH enexkTpo-
eHepreTcKHX BOA0Ba

npeceKa NpoBOJIHHKA

ontepehewy y3 npuMeny Tabena.

HM3bop npecexa npoBoHNKa KabIOBCKHX
BOZIOBA MpeMa J03BOJLEHOM CTPYjHOM
onrepehery y3 npuMeny tabena

-

YU€ksd, MAaHOM pajid H HAMHHHMA
OUSH:HBabA.

MecTo peajnsaumje HacTaBe

Enexrpuunn
MpopavyH BOAOBA

CTHLAE 3Haba 0
EJ'IC]\'TPH‘IHCIM
npopauyHy Hal3eMHHX
U KabNOBCKNX BOJOBA

onadepe napameTpe eneKkTpoeHepreTcKor Boaa,
CacTaBH CKBHBAJICHTHY LIEMY H M3BPLIH €1,
npopauyH

H3pauyHa npeceke v THI NPOBOIHHKA, MAJI0Be
HaroHa U ry0uTaK cHare W ynopeau ca
NPETNIOPYHEHHM BPEIHOCTHMA

OcHOBHH napameTpH (napameTpH BoJa,
CKBHBAJICHTHE LUCME, PAYYHCKH OMCKH
OTIOP, HHAKTHBHOCT W KaNMaluHTHBHOCT
BOJA, OIBOJHOCT BOJA, I'yOMIM CHAre Ha
u3onauMju Boja, ryouLm yeien KopoHe)
EnexTpuunn npopauyH BOIOBA HUCKOT
HanoHa (oTBopeH Boj1- ontepehen Ha kpajy
H Ha BHILIC MECTa, OTBOPEH pa3rpaHar Bol,
3aTBOPEH BOJ HAMajaH M3 1Ba eHepreTcka
H3BOpa, ryONLIH CHAare U CTeneH
uckopuifiewa Bojla, NpopauyH BOI0RA ca
onrepehierwHMa Koja HHCY HHCTO OMCKOT
KapakTepa, naj HanoHa u ryduTak cHare y
TpodpasHHM BOJIOBHMA)

-

Morouncka
CHIYpHOCT
HAA3eMHHX BOJ0OBA

CTHUAHC 3HdHA O
MeXaHW4KOj 1
MOTOHCKO] CHIYPHOCTH
e/IEKTPOEHEPreTCKHX
HAI3EMHHX BOJOBA

Bpuin 1300p cTy0OBa HA OCHOBY MEXaHHYKOr
npopavyHa

YKaKe Ha HauHH MPHMEHE CHTYPHOCHHX
BHCHHA 1 Y/1a/bEHOCTH

npopadynasa yrude, pacrone y 3aBHCHOCTH O
MeXaHHUKHX HANpe3awa U Temieparype

BPLIN KOHTPOIY H YHOCH KOpeKLuje Yy
NOKYMEHTALIH]Y HA OCHOBY W3BEJEHOT CTakha

-

Bpcre cybosa npema obauky

Mexannuka ontepehiersa crydosa
CurypHocHe BHCHHE H CHIYPHOCHA
YAasbeHOCT

Crenenn v3onaumje, nojayana eu.
CHIYPHOCT

[Tojauana MexaHH4Kka CHIypHOCT BOJA
OnpeljuBame yruda Ha paBHOM TepeHy
Onpehusame yruda Ha KOCOM TepeHy
Honatto ontepeheibe o1 cHera, Jieaa u Hiba
Ionatha ontepehetsa yenen nejcTea BeTpa
Pacnonu (rpaguTaumMoHu, npeasHu,
TOTAIHH, KPHTHYHH, EKOHOMCKH)
Hanpesame npoBoanuka v 3alITHTHAX
yKaan

MonTamne Kpuse u Tabene

Hanpesame camoHoceher kadnosckor
cHona

« Onpehusaime aumensije rase cryba u

Ll
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« TEOpPHjCKa HACTABa ce peanusyje y
yunoHuum (62 yaca)

« BeskOe ce peastnsyjy y nadoparopujn
3a eleKTpoeHepreTcke pojaose (31
yac)

IMoaena one/kera ua rpyne

« BewOe onpxapaT cBake ayre Heaesbe
M0 /1Ba 4aca, MpH YeMy Ce O/1e/betbe
JIeN Ha TpH rpyne

OuemuBame TeOPHjCKOr j1e1a

npeimMera
BpenH 0Batbe OCTBAPEHOCTH HCXOa

BPLIHTH KPO3:
« npahiere OCcTBAPEHOCTH MCXO1a
« TECTOBE 3HaA

OuemHBambe BexkON
Bpennosaibe 0CTBAPEHOCTH HEX0A

BPIIMTH KPO3:

L] HpﬂhCH:C DCTBﬂpEH{]CTH HCXO0Oa

 u3pewTaje o ypaljenum pexxdama

« 010pany ypaheHux se:xOu

e QHAIN3Y W OLEHHBALE NPOjeKTa
00aBuTH y3 akTHBHO yuewhe
YyUEeHHKA, Kako Ou ce Ko yueHuKa
pa3sBHNIa CBECT O camoeBaiyallHjH.

e AHAIM3Y H OLCH:HBALE THEBHUKA pana
010K HacTape

OxBupnn 6poj yacosa no TeMama

« Tepmuukn npopauyH




1300p notpedHe BUCHHE cTyDa

¢ VIIO3HABALE YYCHHKA

e YKasyje Ha BKHOCT y3eM/beiba Kao (akTop

* VIEMIbEHLE cryﬁona BHCOKOHAMOHCKHX

Yiemiberbe €a y3eMJbeHeM CTAOMIHOCTH Y NOTOHY HaA3eMHHX BOJIOBA
HA/I3EMHHX HAI3eMHHX BOAOBA ENEKTPOCHEPTEeTCKUX BOIOBA « KOOPAMHALIH]jA H30MALHjE Y MPEKH BHCOKOT
e/1IeKTPo- « o0jacHH 3Ha4aj KOOpAMHALM]e H3oNaLuje npu HarnoHa
€HEPTreTCKHX uibopy onpeme * HMIEAAHCA YIEMIbEIbA
BO/10BA * NpOpauyHa HMNEJaHCy Y3eMibeha « y3eMIbetbe cTy00Ba BHCOKOHAMOHCKOT
* BPLIH NPOBEPY MEPEH-EM NapamMeTapa HAI3E€MHOT BOIA
y3eMIbetba, H H3BOJIN Y3EMIbEthe HeyTpaiHe « y3emibetbe cTy0OBa 3a 3alITHTY 01 FpoMa
Tauke « y3emibetbe cTybosa EE Boma ussenetor
« KoHTpoauie paj Ha MOHTaMXKH eJleMeHaTa CKC-om
y3eMJbeHba M 3AITHTHHX YA * y3EMIb€Hbe HeYTpallHe Tauke
ANCTPHOYTUBHHX €NIEKTPOEHEPreTCKUX
BOJIOBA
* 30Ha 3aITHTHE YiKajn
« YNO3HATH YUeHHKe ca | » u3BpLIK H3DOp nakera coTBEpPCKUX anara 3a « YIyTCTBO 3a NPOjEKTOBatbE
MpojextoBame METO0OTHjOM MPOjEKTOBaE eNeKTPOEHEPreTCKHX BON0BA eJIEKTPOEHEPreTCKHX BOJIOBA
e1IeKTpo- 1POjeKTOBAbA « nedunuiIe Opoj noTpedHUX « Onpehusame norpedHor 6poja
eHepreTeKHX €NIEKTPOCHEPreTCKUX TpaHc(opMaTOpPCKUX CTaHHIA, BHCHHY HANoOHa TpaHc(hOPMATOPCKHX CTaHHLA W H3dop
BO/10BA BOZIOBA 1 1300p cHare Ha OCHOBY noTpede KOH3yMHOT BUCHHE HaNoHa

noapy4ja

n3abepe Tpacy Bo/Ia M HIBPILIH CHUMAHE
npoduna

oapenu nonoxaj cryba y Tpacu Boaa

CTaBH eJIeKTPOEHEPreTCKH BOL Y MOTOH HAKOH
nenymewa EE yenopa

HM3bop Tpace HaazeMHHX W KaOIOBCKHX
BOJIOBA

Tpacnparse 1 cHUMame npodmna
Oapehusame nonoxaja crybosa no
Y3Iyi#HOM npoduny Tpace

VOB 33 NPBO CTAB/LALE
€JIeKTPOEHEPreTCKOr BOJd Y NMOTOH
Jlokymentaunja. Hutepun npernes.
CarnacHocT

-
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bBesbeanocT npu
pady Ha eJIeKTpo-
€HEPreTCKIM
BOJAOBHMA

NPUNPEMHTH YHYCHHKE
3a pajl Ha
eNIeKTPOEHEPTeTCKHM
BOJOBHMA Y CKNaay ca
nponucUMa o
fe3beaHoCTH M
3/paBJba Ha pany

* YK€ HA MPUMEHY Mepa 3a OesOenaun pan

« PYKYje ONpemMOM M CPe/ICTBHMA 3a pajl Ha
Oe3benan HauuH

e [IPATH paj M eBUAEHTHPA MPUMEHY Mepa
Oe30eqHOCTH M 31paBJba Ha pamy

Ll

BesbennocT npyu pany Ha Haa3eMHAM W
Kab/IOBCKMM BOJIOBHMA

3amTHTHA cpelcTBa 3a pal NpH H3paaH u
0JprKaBatby eJEKTPOSHEPreTCKHX BOLOBA
« OcHoBHa Havena opraHusauuje paia
(1oKyMeHTa 3a pajl, OpraHH3aLMoOHE MEpE)

BEXKBE (31 uac)
H3pazna cuTyauMoHOr niaHa 3a npojekre
Tepmuuky npopauyH HAI3EMHUX 1
KabJIOBCKMX eJIeKTPOEHEepPreTCKHX BOL0BA
Onpehupatke nasa HanoHa u npeceka
MPOBOJIHHKA ¥ OTBOPEHOM pasrpaHaToM
BOLY
4. Oppehupare MAKCHMAJIHOT Naj1a HANOHA

N o=
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eJIeKTPOEHEPreTCKHX BooBa (3 uaca)
« Enextpuunu npopauys soaosa (20
yacopa)
o [Toroucka CHI'YPHOCT Ha/I3€MHHX
BozaoBa (15 vacosa)
Y3emibere Haa3eMHHX
eleKTpoeHepreTcKux Boaosa (8
yacosa)
o [IpojexToBame CAEKTPOCHEPreTCKIX
Bonoea (12 yacosa)
Besdennoct npu pany na
e/IeKTPOEHEPreTCKHM BOJ0BHMa (4
yaca)

Ilpenopvyke 3a peanusaunjy

TeopHjcke HacTaBe

« [lporpamcku caapikaj enexktpo-

CHEPreTCKUX BOJ0BA j& OPraHu30BaH y

TeMaTCKe Le/IMHE 3a KOje je HaBejeH

opHjenTauronn 6poj uacosa 3a

peanuzailijy njaHa HacTaBe 1 yuera.

Ipu w3panu onepaTHBHUX MIaHORA

JAe()MHUCATH CTENeH peanusauuje

canpskaja M IHHAMHUKY pana Tako 1a ce

UHJLEBH H 3a4aLM MpeaMeTa 0cTBape.

(bopmHupame cTaBOBa H BPEJHOCTH

Kao 1 OBJIa/laBatbe BELITHHAMA

3axTeBa akTUBHO yuewhe yueHHkKa,

pasnuuuTe MeToae M Behu 6poj
npHMeEpa M3 npakce.

Canpikaj mporpaMa peaan3oBaTi

caBpeMeHHM HacTaBHHM MeTojama

cpeacTeuMa. Yuennke
ocnoco8/baBaTH 3a CAMOCTAIHO

NpoHanaxere, CHCTEMaTH30Balbe 1

kopuitherse undopmauuja uz

pasnUUUTHX U3BOpa (CTpyuHa

JMTepaTypa. 4aconucH, YUbeHHLH |

HHTEPHET).

« Caapiaj npeaMera yCKIaauTy ca
HCKYCTBOM H3 MPaKTHYHE HacTaBe,
KPEHpaTH THMCKHM Paj H Kpo3
1pe3eHTalujy CBOjUX pajosa 1
rpyMHUX TpOjeKaTa yCrnoCcTaBuTH




V¥ 3aTBOPEHOM BOIY Hanajauom H3 l1Ba
CHEPreTcKa H3iBopa

5. Omnpeljueatbe Tpeceka MPOBOAHKMKA Npema

JATOM nany HAMoHa ¥ 'SEITBOpeHCIM BOIY
HarmajaHoM W3 [IBa eHepreTcka n3Bopa

6. Oppehupawe nogatnor onrepehesa
Ha/I3EMHUX BOJOBA YC/IE/l BETPa, CHera,
aena u uiba

7. Oapehusamse yruba npoBoAHHKA Ha
PaBHOM M KOCOM TepeHy

8. Oppeljupatbe KPHTHUHOT, FPAHHYHOT 1
cpelliber pacroHa Boja

9. OapehjuBame MAKCHMAIHHX HaNpe3ama
yKaaH 1 u3paga MoHTaKHUX Tadena

10. Oapehueame yTHIAja OTNOPHOCTH
ENIeKTPOSHEPreTCKOr BO/A HA BPEIHOCTH
CTpyje KpaTKor cnoja

11. HU3pasa npojexTa HHCKOHANOHCKE MpPEKe

12. OnOpana npojekTa u eBanyalmja
TEXHHYKOT pemietba

HACTABA Y BJIOKY
(30 vacosa roamume)

1. Obunaszak m ynozHasase NMpojeKTHOT
npenyseha paan ynosHasata uspaje
TEXHHUKE JOKYMEHTaLH]e

2. O0unasak M ynosHasae ¢a pajoM y
jenHoj on enextpana

3. OOunasak v ynosHasame ca paloBHMa Ha

uirpanarsi wian pemonty HH nansemuor
BO/1A

4. OOunazak W ynosHapate ca paJoBiUMa Ha

wirpanti wan pemonty HH kabnosckor
BOJa

5. OOunasax v yno3HaBamwe ca paaom
JIUCTIEHEPCKOT LeHTpa

CAMOTPOLIEHY.

En. npopauyHe H3BOAMTH NPHMEHOM
onrosapajyhnx tadena. [lobujene
pesyaTare NpoBEPaBaTH Ca NPETXOHO
CTEHYEHMM Ca3HAHMa U pa3BujaTi
ocehaj 3a npocyhueamwe na nu je
H3pauyHATa BPEAHOCT ¥ pealHuM
rpaHniama.

Ipu oBpanu TemMartcke LeauHe
LMOTOHCKA CHTYPHOCT HA/3eMHHX
BOJ0BA“, 00paTHTH NAKILY HA
MeXaHW4Ka Hanpe3ama 1
n3padyHaparbe yruda u pacnosa
BO/10BA Y unbY GopMupata
MoHTaxHHUX Tabena, OGjacHuTH
HHXOB 3HAYA] U NPUMEHY.

V Temarckoj LUeJHHH ,, Y 3eMbelbe
HAI3eMHHX eJIEKTPO-eHepreTCKHX
BOJ0BA“ YKa3aTH Ha 3Hauaj
npopauyHa npHanKoM H3dopa
KOOpJAMHALM|e H3onaluje u wipawy
y3emibeiba cTy00Ba y LHIbY
cTabHIHOCTH palia CHCTeMA.

O npojekToBay BOLOBA AATH CaMO
yIyTCTBa, Harnawasajyhu saxHoct
kopHiufiera nponuca u NpaBUIHNKA
33 M3rpa/iby eeKTPOEHePreTCKUX
BONIOBA.

Hakon obpane en. 1 Mex. npopauyHa
BOJIOBA YYEHHLINMA NOIETHTH
npojexTHe 3aaatke. [lpojexar paauth
Ha yacoeuMa sexOu (6 yacosa) y3
kopHifiemse coPTBEPCKUX NaKeTa.

¥Ynvrerpo 3a 010K HACTABY
[puinkoM nocerte npojekTHor Hupoa,
yueHHke Tpeda yno3HaTH ca HAUHHOM
H3pajle TEXHHYKE JOKyMEHTalHje
noTpebHe 3a 3rpaamby H
PEKOHCTPYKLH]Y €1eKTPOCHEPreTCKHX
BozoBa. [TocedHy naxiby NOCBETHTH
OpraHu3alij NoCi0Ba, HA OAPYKABALY
BOJOBA. U JIOKaLWju kBaposa. [Tocerurn
Haj0nHKy enextpany (mane




XHIPOENeKTPaHe, BeTPOoeneKTpaHe,
COJIApHE CIIEKTPAHE, CIACKTPAHE HA
OHoMacy) H YMo3HaTH ce ca HaYHHOM
nodujara en. enepruje. O6parnTu
naxiby Ha eJIeMEHTe NocTpojerba 1
HAYWH CUHXPOHH3ALIHJE Ha €. MPEKY.
[Mpunukom obuiacka panosa Ha
€/IeKTPOEHEPTeTCKHM BOIOBHMA
YO3HATH CE Ca OpraHn3auujom paa
exune, ypehajuma u metonama 3a pau.
O6unackoM IMCMENEepPCKOr LeHTpa
NoKasaTH HauMH HalrIedama
€/IeKTPOEHEPTETCKOT CHCTEeMa
pauyHapCKOM MPEHOM H YIPaBIbabeM
13 uenrpa nomohy SCADA cucrema.
3a craky 11aH OJIOK HacTaBe YUEHHK
BOIH JHEBHUK pana. YHOCH KpaTak
OIHC MOC/0BA, €1, IEME, MPOpauyHe, U
3anakamba y cKialy ca Ha4HHOM
Boljersa Te BpcTE eBNACHUM]E.

Cge nociiose 00aB/bATH Y CKNajLy ca
mepama 0e30e1HOCTH M 31paBiba Ha

pany.

KOPEJIAUHJA CA IPYTHM MNPEAMETUMA/ MOAYJIUMA

—  OcHoBe eNeKTPOTEXHUKE -
—  (Muznka -
—  Yeony enekTpoeHepreTHky

EnekrpuuHa Mepema
Mepetba y elleKTpoeHepreTHIN

EfleKTpHUHE HHCTANALN]E H OCBET/bEH:E
EnextpoeHepreTcka noctpojema
[TpakTiuHa HacTaBa




EJIJEKTPOEHEPIETCKA MOCTPOJEIA

1. OCTBAPHUBAIE OBPA30BHO-BACITUTHOI PAJIA — OBJIMLIK U TPAJAKE
HACTABA
PA3PE]] . [TPAKCA VKYITHO
Teopujcka HacTapa Bexoe [lpakTiuna HacTaBa Hacraea y Gnoky
111 70 70
v 62 31 30 123

LHHJ/bEBH YUEIbA

~ Vno3Hapare ca ONacHOCTHMA M 3aLITHTOM O/] e/IeKTPHYHE CTPYje Kao 1 BpcTaMa 3aliTHre;
— VYnosHaBame ca TeXHHYKMM MPOMHCHMA BE3aHHM 33 3alUTHTY, M3TPaiby W OIpKaBaibe Pa3BOaHOT MOCTPOjetba;
— YnozHaBawe ca MOryfiuM KBapOBHMA Y MOCTPOjEH:Y;

— OcnocofbaBatbe 3a AHjarHOCTHKY KBapoBa;

— Ocnocob/baBatbe 3a OTKIathakhe PasiHuUTHX BPCTa KBAPOBA:

— OcnocofbaBatbe 3a OApKaBatbe PA3BOAHUX NOCTPOjeba, Y CKIANY ¢a NPOMHCHMA H NPaBUIHHLIMA;

— Oenanapatbe NOTPEOHUM BELITHHAMA 32 MOHTAXKY W YIPaBJbakse MOCTPOjeHHMA:
— OcnocodJbaBam-e3anpojekToBakeMatbHXNOCTPOjetba;
— CTHUaHkE 3Haka 0 e/IEMEHTHMA 3aLITHTE ¥ EJIEKTPOEHEPTETCKHM MOCTPOjeHMa;

— CrHuatbe 3Haba 0 HAYUHUMA 3alTHTE CJIEKTPOEHEPIeTCKHUX nocrpojeu;a:

— CTHUambe 3Haba 0 CBPCH MPHMEHE 3aLITHTE Y eJeKTPOSHEPreTCKHM MOCTPOjerbrMa;

— Ocnocofbararke 3a yernenHujy peajin3alujy cajapkaja nporpaMa 0OCHOBa NMPaKTHYHHX BEWITHHA W MPaKTHYHE HACTaRe.




3. UMJBEBH, HCXOJIW, OBABE3HH U MPENOPYYEHH CAJIPAKAJU H YITYTCTBO 3A JTHJAKTHYKO-METOJAUYKO OCTBAPHBAILE NMPOI'PAMA

Paspen: Tpehn

HCXO0H YIYTCTBO 3A
TEMA HH/bEBU ITo 3aBpuueTky Moayaa yueHuk he OuT y OBABE3Hg Agpl-;:;i;?PWEHH JUJAKTHYKO-METOJUYKO
cTaby na: OCTBAPHUBAILE MPOIrPAMA
» CTHUaHe OCHOBHHX » ObjacHn ynory 1 3Hauaj enextpoeneprerckor | « Passoj enextpudmkaunje Ha noueTky yueHuke yrosHari ca
OcHoBHO 0 3Haba O MPOM3BOILH, cuctema, aenose EEC n nasupne nanone » EnexTpoenepreTckn cucteM, nojam, LMIBEBMMA W MCXOIMMA HAcTaBe /
e1eKTpo- MPEHOCY W NOTPOLIbH | o OnuLIe NPOH3BO/ILY H NPEHOC elIeKTPHUHE pa3sBoj, y10ra, JIe0BH U HABUBHU HATIOHH | yueya miaHOM pana M HAYHHAMA
EHEPreTCKoM eNEeKTPUYHE eHeprije eHepruje « [Ipon3Boa H NPEHOC eNeKTPHYHE OLCHHBAMA.
cHeTeMY « HaBpoju notpoluaye enexTpuuHe eHeprije cHepruje

O0jacHn ynory Tpac(lopmMaTOpeKux u

Pa3BOIHMX NOCTPOjeiba Y MPEHOCY ENeKTHYHE

eHepruje

« [ToTpolaun enexTpHiHe eHepruje

« Yrora TpancopmMaTopeknx W pazBoaHUX
MoCTpojersa Y NpeHocy enekTpuiHe
eHeprije

IMpoussonma
eJIeKTpHYHEe

« CTuuame 3Hama o
pazIHYUTHM BpCTamMa
eJIeKTpaHa

Habpoju Bpcre enekrpana
ObjacHn 1 pa3nuKyje pasnudyuTe BpeTe
KOHBEHLMOHAIHHX e/leKTpaHa

« EnekrpoeHepreTckn M3BopH
« [lonena enextpana
« Enexrpae ca 4BPCTHM FrOpHBOM

eHepruje « Pazyme ynory pesep3nOHIHNX eNeKTpaHa y « Hykneaphe enextpane
€NEKTPOCHEPIETCKOM CHCTEMY « Xugpoenexkrpase
» Habpoju ppcTe enekrpaHa 0OHOB/LHUBHX « Pepep3nbuiHe xuapoenekrpaxe
W3BOPA ENIEKTPHUHE EHEpPruje o Jlusen enextpane
« Hasene ocHoBHe pasnuke u3mely manux « Enextpane oGHOB/bMBHX H3BOPa
XHAPOENEKTaHA, BETPOSNACKTPaHa, COTapHUX SJICKTPUYHE eHepruje (mane
eNleKTpaHa, efleKTpaHa Ha GHomacy. XHpOeNneKTpaHe, BETpoeneKTpaHe,
reoTepMaIHiX eNeKTpana CoJIapHE eNeKTaHe, eNeKTPaHe Ha
« Habpoju enexrpuune ypehaje y enekrpasama Onomacy, reoTepmaliHe eleKTpaHe)
o Enextpnunn ypehaju y enextpanama
« CTuuame 0CHOBHUX « Habpoju enemeHTe pasBoAHHX NOCTPOjetba o CabupHuue
Enementn 3Hakba 0 CICMEHTHMA « OGjacun ynory cabupHuUa y pasBoanHnm ¢ CrniojHu NpoOBOAHHLM
Pa3sBOAHHX Pa3sBOHHX MOCTPOjetba N0CTPOjerbHMa « TTOTIIOPHH W NPOBOJIHK H30IATOPH

nocTpojetba

HaGpojuepcrenornopuuxusonaropa
ObjacHu yaory npoBoAHUX H30ATOPA
[lo3naje HauHe MoHTaXe cadUpHHLA Ha
NOTNOPHHM U MPOBOAHHM H30JATOPHMA
O0jacHu yI0ry pacTap/baua y pa3BOLHUM
MoOCTpoOjewHMa

Hasezne Bpere pacrasibaya

O0jacuu yory ocurypaia y pasoaHum
10CTPOjerbnMa

HaGpoju BpcTe n objachu yaory npekuaaqa
cHare

INo3Haje NPUHLKHN paia HAaNOHCKHX W
CTPYjHHX MepHUX TpaHchopMaTopa, bHXOBE

« PacraBmaun

« Ocurypauu

o [lpexunaun cHare

« Pactas/baun cHare

« MepHu TpaHcdopmatopn

o [Ipurymnnue

« OTNOPHHLIN 3a Y3eM/bEHbE 3BE3ANIITA

« Kabnosu

« O/IBOJIHHLN NPEHANoHa

« Konnesatopu n konaezatopcke Gatepije

« HM3paswasare Aujarpama onrepehetsa 1
nodosklame (hakTopa cHare

Peannzauuja nacrase
Ilpenmer ce peanusyje kpo3s cnenehe
00JIMKe HacTaBe:

* Teopujcka Hactaga (70 uacosa)

MecTo peannsaunje HacTaBe
®  yUHOHHLA

Ouemnpame

BpenHoBate OCTBAPEHOCTH HCXoa
BPLIHTH KpO3:

« npahere 0CcTBAPEHOCTH HCXOMA

* TECTOBE 3IHAHA

+ AKTHBHOCT Ha uacy

OxeupHn 6poj uacoBa nmo Temama:

* (OCHOBHO O €IeKTPOEHEPreTCKOM
CHCTEMY
(2 yaca)

s [lpou3po/sa eNekTpHYHe eHepruje:
(20 wacosa)

o EnemenTi pasBoaHHX NOCTPOjetba:
(25 4acosa)

* TpaHciopmaTopcka v pa3BoaHa
MOCTpojerba:
(6 yacopa)

e EnextpuuHe mweme u cuMGoM:
(6 yacosa)

o KoMmaHHW, CUIHATHH M 3aLITHTHH
ypehaju:
(6 uacosa)

e [locTpojersa jeHOCMEPHE CTpYje:




CeKyHIapHe BeHIHMHE W NpHMEHY (3a
Harnajame MepHHX HHCTpYMeHaTa, 6pojuna u
3aWTHTHIX ypehaja)

O0jacHy yaory NpHIymHuLa y pa3sBoaHuM
NOCTpOjebuMa

OfjacHu yI0ry OTHOPHUKA 38 Y3eMIbEbEe
3BE3/MIITA

Hagene KOHCTpYKTHBHE efleMeHTe
BHCOKOHANOHCKOr Kabna

O06jacHn yaory u Habpoju BpcTe ONBOAHKHKA
npeHanona

3Ha HaMeHy KOHeH3aTopckux DaTepHja 3a
KOMNeH3auujy haktopa cHare y
0CTPOjeHUMa

TpancdopmaTopeka
H pa3BOAHA
nocTpojersa

Vcpajame OCHOBHHX
3HAA 0
TpaHcopMaTOPCKUM 1
pasBOAHUM
NocTpojernMa

Hagene Bpcte noctpojema

O0jacHu y0ry eneMeHaTa nocTpojetba
Hagezie pasnuky u3melly nocrpojemsa 3a
YHYTpaLitby H COJballiby MOHTaKY
O0jacHn OKNONIbEHA NMOCTPOjeHa
OfjacHu pacnopen elemeHara u onpeme y
nocTojetby

« [Nonena noctpojerba M OCHOBHH 3a1alll
« Viora i 3aauu eJieMeHara nocTpojera
« [MocTpojetba 3a yHyTpallby MOHTaXY

« [TocTpojesa Ha OTBOPEHOM

« OknonseHa nocTpojera

o Oknorusena nocrpojerwsa y CD 6 racy

« [TocTpojerba 3a crnosbailiby MOHTAKY

« Pacnopen enemenara u onpeme

EJ'leKl"pH'llle memMe

CTHUAE OCHOBHMX
3HAHKA O CACKTPHUYHHM

[penozna rpadmuke cumOone H 03HaKe
Habpoju BpeTe enekTpuiHiX wema

o ['padmukn cumdonu
« Bpcra weme jeanononue, Tpononue,

H cumDoan memama u cumMbouma KopuifieHNX y pa3BOIHUM MOCTPOjeruMa TponoJiHe pa3BijeHe, MOHTaXKHe
Y Pa3BOAHHM o YnTta enekTpuHHE WEeMEe pa3sBOAHNX « Yurame wema
MocTpojeruMa nocTpojera « [puKsbyuaK MHCTpYMeHaTan anapara y
« OGjacHn HaYMH NPHKbYHEa HHCTPYMEHATa pa3BOIHHUM MOCTPOjeH:-HMA HAa BHCOKOM H
i anapara Ha BHCOKOM W HHCKOM HAmoHy y HHCKOM HaroHy
Pa3BOIHOM MOCTPOjersY
o CTHLAMKE OCHOBHUX « Hagene onuite npuHLmne yrpasbatba o OnuITH NPUHLKIK YIPAB/bAtha
Komanaumn, 3HAbA 0 KOMAHIHHM, NOCTpOjerkeM nocTpojerem
CHIHAJIHH W CHUTHATHUM H « OGjacHn HAulHE 32 KOMAHI10Ba:e « Pazgoaue Tabne 1 KOMaHIHH NYATOBY 33
sawTuTHH Ypehajn 3aWTHTHUM Ypehajuma NocTpojermheM ynpaBJbatbe

Hasezae pasjinunte BpeTe NOrOHa PackIOMHUX
anapata ( npeKuaaya cHare M pacTaB/baua)
OfjacHn HauMHe CUrHANH3aLUM]e y
nocTpojerby

OGjacHn ayTOMaTcKO NOHOBHO YKJBYUCH:C
(ATTY)

Hagene npunumne u Haunie 610KHparba
pactasibaua

Habpoju Haunne 3a cuHxpoHu3almjy

o PyuHO 1 €1eKTPHUHO KOMaH10Babe

« [lokpeTtatse packlONHKUX anapara

« CHrHannsanmja: noBPaTHO jaBbatbe,
CHIHAIN3ALIH]a HCKJbYUeba NpeKuiaya
yeead AejCTea 3aTHTe

o ATTV

« brioknpaise pactapbada

« [MpuHimnK Grokupara

» Haunnu Gnokupama

« Ypehaju 3a cunxponusauujy

(3 yaca)
o Tapude enekrpuune eHeprije:
(2 uaca)

lMpenopyke 3a peanu3aunjy Hacrase
« [1pn 0Opann nojeIMHHX HACTABHHX

JEAMHULA KOPHCTHTH MAHOE, CIIHKE,
uprexke. Kopuetuti Myatumenmjante
npeseHTaumje, karanore nponssolhaua
onpeme u ypehiaja u cTpyuHy
auTepaTypy (cTanaapae. npornuce,
npenopyke).

Y neny ,.OcHOBHO 0 eJleKTpo-
eHepreTcKoM cHeremy™ Tpeda
HArJacHTH 3Hauaj TpaHchopmalije
HaroHa W y10ry Kojy, npu ToMe, nmajy
TpaHc(hopMaTOpCKa H pasBoaHa
MOCTpOjetha

Canprxaje TemarTcke LelHHe
Ipon3Boama enekTpuyHe
eHepruje’ u npeHoc u aucTpudyimja
eNeKTPHYHE EHEpTHje peann3oBaTH y3
KopHiuherme 00K M AEKTPHUHHX
wema. Koa nponsBoitbe enekTpuuHe
eHeprHje HarMacHTH ToeNy H3BOpa
1pema BpCTH IIPUMAapHE eHeprije u,
00paanTi NPHHLIMN paja eneKkTpana 1
tHX0Be enemente. [1pn Tome Hije
HEOTXO0/HO OaBHTH ce ryduLmuma n
cTeneHoM Hckopuiuheba enekTpaHa.
Kona Hyk/ieapHuX eNeKTpaHa HajBuile
o0pannTH 3aITHTY JbY/IH H OKOIIHHE
011 PAAHOAKTHBHOT 3paverha.
EneMeHTe pasBoAHUX NOCTPOjetba
Tpeda objalmbaBaTi TAKO la ce Hajnpe
HCTAaKHE 3Ha4a] W PyHKUMja CBAKOT
elleMeHTa, a 3aTHM YueHuu Tpeda 1a
YNo3Hajy CTaAHAApAHE THIOBE
enemenara nomahux npoussohaua.
Odbare3no 0be3denntu ysopke
efleMeHaTa nocTpojerba U MPOCNeKTHH
maTtepujan aomalinx nponspoljaua koje
Tpeda KOpUCTHTH Npu 0dpann cBakor
enemenTa nocedHo. Kana ce 3aBpuin




[MocTpojewa
jeanocmepwue crpyje

« CTHUAE 3HAbA O
NOCTpOjehuma
jeaHocmepHe cTpyje H
HHXOBO] HAMEHH

« O0jacHu ynory noctpojema jelHocMepHe
CTpyje ¥ pasBoaHM MOCTPOjetbnma

» Hadpoju BpcTe akymynatopecknx dartepuja

« Hase/le KapakTepHCTHKE, HAYUH
eKcrioaTalHje H H300p aKyMyJaToOpCcKHX
darepuja

« O0jacHn Haumu Kopuihera jerocmepHe
cTpyje y uHaycTpuju 1 caobpahajy

» [locTpojetsa jenHocmepHe cTpyje
YPa3BOAHHM NOCTPOjerbHMA

« Akymynartopcke datepuje

« Kapakrepuctuke n u3dop

o [lytberbe akymynaTopeknx darepmja

« Excnioaraumja akymynaTopekux
Garepuja

« Ynotpeba jenHocmepue cTpyje y
HHAYCTpHjn 1 caobpahajy

Tapnde
eJIEKTpHiHe
eHepruje

» VcBajatbe OCHOBHUX
3HAA 0 TapH(ama
elleKTPHUYHE eHeprije

« Hadpoju BpcTe Tapuda enekTpuuHe eHepruje
« Hasene ypebaje 3a ynpassbatbe nOTPOLILOM
elleKTPHUHE eHeprije

« Bpcre tapuda. Yiora y nodossiiarsy
CKOHOMMYHOCTH CHare

« Ypehaju 3a ynpassbare NOTPOLIHOM
eJIeKTPHYHE eHepruje

o0pana nojenHNX eJeMeHaTa 0JBeCTH
HX Y TPAHC(POPMATOPCKO H PA3BOIHO
nocTpojere Aa npenosxajy odbpahene
EJIeMEHTE.

Tpancopmaropcka 1 pazBoaHa
nocTpojetba obpaauTH camo
NPUHLMIHjEHO, KopucTehn, npu
ToMe, CKHlle, leme u otorpaduje.
Harnacuti 3uauaj tpancdopmaunje
HArMoHa H YJI0Ty KOjy, MpH ToMe,
umajy.

Oodase3Ho oMoryhuTi yueHuuumMa 1a
Buje 0ap jeaHO pa3BOIHO MOCTPOjeH:e
y pany. Ipu tome je HajGosbe 1a TO
Oyne TpaHc(OpMaTOPCKO Pa3BOAHO
HOCTpOjet:e

Beoma je 3nauajHo na yMeHHLH ¥
OKBHPY 001ACTH EIEKTPHYHE LIEME
casHajy BpCTe LieMa, bHXOBY HaMeHY
H UHTamE

Curnanusaumja je Beoma BaxHa y
MOCTPOjerby U 3aT0 j& HEONXOAHO na
YUeHHLH Hayue J1a YNTajy [meme
CHIHaNH3allkje u 1a CXBaTe BakKHOCT
MOBPATHOT jaBJbatba Y MOCTPOjetbY
IlocTpojeta jenHocmepHe cTpyje
o0painTH NPHHLMICKH, HArIACHTH
HHXOBY yJIOTY ¥ KopHihemwy
CIeKTPHYHE CHEpruje.

Teopujeky HacTaBy yCKIaAHTH ca
cagp:kajuma npeamera OcHoOBe
NpaKTHYHHUX BELITHHA

Hanomena:

« Peanusatopu HacTaBe MOTY H3MEHHTH
10 20 % npenopyueHux caapixaja y3
carnactoeT CtpyuHor Beha.




Paspen: uerspr

HUCXO0H YIIYTCTBO 3A
TEMA HUWLEBH [To 3aBpuieTky Moayna yueHuk fie Outh y OEABEBH(l:i Ap,['llfl'}llzidn}(i) £YEEHI AUIAKTUYKO-METOIUYKO
cTakby ja: OCTBAPHUBAIGE ITPOI'PAMA
« CTHLIake OCHOBHHX « Hasene y3poke Hanpesata enemeHara y « Y3pouu Hanpesawa enemMeHara y Ha noueTky yueHHKe yNno3HaTH ca

H3bop enemenara

3Hakba 0 H30opy

NOCTPOjeHsy

EJIEKTPOEHEPTETCKHUM MOCTPOjeHHMa

nocTpojera efemMeHara « Hasene crannapate HarnoHe eNeKTPHYHHX « Kpurepujymu 3a n3dop enemenara
ENEKTPOCHEPTETCKHX Mpexa nocTpojera
nocTpojetba « Habpoju BpcTe npeHanoxa u cpeicTsa 3a « CranpapaHu HarnoHW
3alTHTY O]l NPeHanoHa « [Ipenarnonn
» Hagene BpeTe KpaTxux crnojesa u y3poke 3a « Kparku crnojesu
HUXOBO HAcTajake « M30op enemenara ¢ 003upom Ha cTpyje
« Bpum n3bop enemenara Ha CTPaHN HHCKOT M KpaTKHMX criojesa:
BHCOKOT HarnoHa Cabuphuua
o [loTnopuux u NpoBoaHKUX W30NATOpa
o Pacrasmava
o Ocurypaua
o Tlpeknnaua cHare
o Pactasmaua cnare
o Mepuunx tpancopmaropa
o [lpurymnnua
o O/BOAHMKA NpeHanoHa
« CTnuame OCHOBHUX « Hapene penocnen MOHTRKHHX PagoBa Koj « MonTaxHn panosn y heaujama u
Panosu na 3HAMA 0 H3rPalibH H3MPAABHE PAsIHYUTHX BPCTA NOCTPOjetba nobuma
H3rPaItbH eNeKTPOEHEPreTCKHX « O0jacHn HaulH MOHTaXe TpaHcdopmaTopa « MoHTa#HH pajioBH ¥ NOCTPOjetbUMa 3a
e/eKTpo- MoCTpOjeiba « O0jacHH HAUMH M3PAJE Y3EMIbCHHA YHYTpaLbY MOHTAKY
eHepreTCKHuX o JledpuHuile HANoH JOAHPA M HANOH KOpaKa « MOHTa#HH PAJIOBH ¥ MOCTPOjetbUMa Ha
nocrpojema « Hasene BpcTe yzembera OTBOPEHOM TIPOCTOPY

Habpoju enemeHnTe Koji ce Be3yjy Ha paaHo
y3eMibethe

Habpoju enemente Koju ce Be3yjy Ha
3aLITHTHO Y3eMJbEHE ¥ NOCTPOjerbHMa
BHCOKOT HanoHa

Habdpoju pasnnuure ancnosuumje
y3emibuBaua

[To3naje nponuce 1 NpaBHIHKKE 3a H3BOherbe
PaaoBa y eNeKTPOEHEPreTCKOM MOCTPOjetky
TTo3Haje 3alUTHTHE Mepe, NOCTYNAK Y ciyyajy
y/apa cTpyje u HauHH Nnpykaiba npse nomohn
nospel)eHOM JIHLLY Y NOCTPOjebYy

[Mo3Haje HaunH W 3Ha4aj Bohera eBuIeHLH]e
YTPOILIKA MaTepijaia i aHraxoBama paiHe
cHare

.

.

MoHTaka OKIONIbEHHX NOCTPOjeba.
Monrtaa TpanciopmaTopa u onpeme Ha
cTyOy

MownTaxa TpaHcopmatopa

MouTaxa n IEMHPAHE PAZBOAHHX Tabnm
 MynTOBa

Panosu Ha uipaay ysemisera
Y3eM/betbe Ha BHCOKOM M HHCKOM
HanoHy (pajHo H 3alTHTHO)
Jlicnosuuuje ysembHBaua

Otnop yzemibera

Mepetbe napamerapa enekTpHuHe
eHepriuje y eNeKTpoeHepreTCKHM
NoCTpojeHHMa

ITponucu o u3sohewy panora y
€JIEKTPOCHEPTETCKHUM MOCTPOjeHHMa

HH/BEBHME H HCXOHMaA HaCT‘aBe;"y‘Iel‘ba.
MJIaHOM paja H HAYHHHMA OLUCHHBAHA.

Peannsaunja nacrase

[Mpeaver ce peanusyje kpos cnenche
00JIHKe HacTaBe:

« TeOpHjcka HacTasa ( 62 uaca)

« naboparopujcike pexde (31 uac)

« Onok nacraea (30 yacosa)

Mecro peannsauuje nacrase
« Teopujcka HacTaBa ce peanusyje y

YHHOHHIH
« Jlabopatopujcke sexbe ce peanusyjy
y nabopaTopuju

Moaena ojle/bemba Ha rpyne
« [Tpunukom peannsauuje seskOu

OlEJbEHE CE JICNIH Ha TPH rpyne

OuemnBame TeOPHjCKOr Aena
Bpe,rluoaarhe OCTBAPEHOCTH HCXOo1a
BPLIHTH KPO3:

. npahcn:e QCTBAPCHOCTH HEXoaa

* TECTOBE 3HAHKA

* AKTHBHOCT Ha vacy

OuemnBame JabopaTopHjcKux

BEROH

« Bpenxosatbe ocTBapeHOCTH HEXOaA
BPLIHTH KPO3:

« npafietbe 0CTBAPEHOCTH HCXO/1A

« u3BewTaje o ypaheHum
naboparopujckum Bexbama

« on0pany nabopatopHjckux BexOH
HAKOH 3aBPLLUEHOT LIHKIYCa

« 010paHy npojekTa

OkBH pHH Opoj 4acoBa Mo remama:




« Mepe 3awTire Ha pany npu
CJ'ICKTPDMOHT&}KHHM PaJI{'IBIIMﬂ

Mepe 3alTHTE O ONACHOCTH NPH
EKCIIOATALM]H EIEKTPOEHEPTeTCKUX
nocTpojersa

Bohemwe epnaenumje yrpouxa
MaTepHjalia M aHraKoBaba pajIHe cHare
npema npoueaypama

« W300p enemenata nocrpojersa
(12yacoa)

« Panosn Ha u3rpaamn
E/IEKPOEHEPreTCKHX nocTpojersa (12
yacopa)

« OapiKaBame eICKTPOCHEPTEeTCKUX
nocrpojersa (6 uacosa)

« Enementu 3awrure (10 yacosa)

« YVio3HaBatbe yueHHKa « Hasese nocrynak nperiiesa passux « [Mporicu « 3a1UTHTA EJIEKTPOCHEPreTCKHX
Onpxasame ca oapiKaBarbem elieMeHara eJleKTPOeHePreTCKUX nocTpojerba | « [IpaBHIHHLA noctpojetba (18uacosa)
eJleKTpo- EJCKTPOCHEPreTCKUX » HaGpoju najuewhe ksapose enemenara o [Ipernenu, peeusnje 1 peMOHTH « EnexktpoenepreTcka noctpojema y
eHEepPreTeKux nocTpojera, y cknany eIIEKTPOEHEPreTCKHX NOCTPOjetba eJIeKTPOEHEPreTCKHX MOCTPOjerha pany (4uaca)
nocTpojerba ca nponucHMa u « Paznukyje panoBe y enekTpoeHepreTckoM « Hajuemhu kBaposu
NpaBUIHHLIMA NOCTPOjery Y De3HANOHCKOM CTamy, O1u3y « Panosu Ha nocTpojemuma y Ipenopyxe 3a peanuszaunjy Hacrase:
HaroHa W oM HarnoHoM 0e3HanoHCKOM cTarby o [Ipu oOpanu nojeaMHHX HACTABHHX
« PagoBu y OnM3HHK HAMoOHa JeAHHHLA KOPHCTHTH NAHOE, CIIHKE,
o PajioBH Nnoj1 HAOHOM LpTeKe, y30pKke MaTepHjana, npudopa
« YcBajaibe 0CHOBHHX « Hasejle ocHOBHe eJleMeHTE 3allTHTE « OCHOBHH MOjMOBH 0 3aLUTHTHUM H €/IEMEHATA PA3BOHHX NOCTPOjerba.
Enementn 3Haa 0 eleMeHTHMa « Hasene pasnore 3a sawmnry eJIeMEHTHMA H CUCTEMHMa 3allTHTe « Kopuctur Mmyntumennjante
3alTHTE 3alTHTE ENIEKTPOSHEPreTCKHX NOCTPOjetba eJIEKTPOSHEPreTCKHX NOCTPOjetba npe3enTauMje, karanore npoussohaua
« Habpoju BpcTe kBapoBa « Pasnosu 3a sawtuty onpeme u ypehaja u crpyuny
« O0jacHM XaBapyjCKH peRHM paja EJIEKTPOEHEPIEeTCKNX MOCTPOjeha nuTepatypy (cTanaapae, nponmce,
« Hapepne 3anartke koje Tpeda aa ucnyHu + BpcTe KBapoBa M HEHOPMATHH PEKHM npenopyke).
pesiejHa 3a1wTnTa pana « [lpu Tymauewy nojase npeHanoHa,
« Pasyme 3Hauaj u ynory 3alTUTHUX pelnieja « 3ajaum Koje Tpeba 1a HCMyHH penejHa KPaTKHX CrOjeBa H 3eM/bOCIIOjEBa, He
« Hasenenenose n Bpcte peneja 3aWITHTA YOYIITaTH ¢€ Y NpeBenKa Teopujcka
o O0jacHu NPUHLLMI Pajia 3aTUTHOT peneja « 3Hauaj 1 ynora 3aluTHTHHX pelieja pasmarpara HWTH npopadyHe, seh
« Hasene noneny peneja nipema BpcTH « Jlenosu u BpcTe peneja camMo OHOJTMKO KOMHKO je noTpebHo 3a
KOHTPOJTHCAHE BETHYMHE, HAUHHY NPHKbYYKa | o 3aITHTHHN penejn.OCHOBHH MPHHLHMH pasymesatbe nojase. [pn Tome
Ha4YHHY JeN0Barba paia. oBpaTHTH NakKiby Ha NojeanHe
« OGjacuun ynotpedy u npHHLKI paja « [Tonena npema BPCTH KOHTPOJTHCAHE BEHYMHE MEpoaaBHe 3a H300p
NPeKOCTPYjHOT H MOJACTPYjHOT peleja BENHYHHE, HAUHHY NPHK/bYUKA W HAUHHY Noje/IMHNX eJieMeHaTa MocTpojerba.
« O0jacuu ynorpedy 1 npuHuMnpana NENoBakbha « M300p enemenara noctpojersa
HaJHAMOHCKOT H MOJHANOCHKOT peneja « [IpexocTpyjnu u noacTpyjuu peneju NoKa3aTH Ha KOHKPETHHM
« Paznukyje ynopehusauke n ycmepauke peneje | « HapnanoHcku u noHanoHCeKn peneju npuMepuma, cnyxkehu ce nogaunma
« ObjacHn aucTanTHY M AnpepeHLnjanHy « Pesieju cHare 1 BpeMEHCKH pesejn HALMX NPoH3BOhaua onpeme.
3alUTHTY « Ynopehusaukn n ycMepauku peneju « Ha BekTOpcKHM Hjarpamnuma 1 y3
» O0jacHu paj MUKPONPOLECOPCKOr 3alTHTHOr | » JlucTaHTHa M 1udiepeHLiMjaiHa 3aluTTa HajjeIHOCTABHH]H NPOPaUYH,
ypehaja « Mukponpotiecopcky 3amTHTHHA ypehajn noka3aTu yueHHUHMa Kako ce
« O0jacHn ananTHBHY 3aLITHTY + AjanTHBHa 3alITHTA O/IPIKABA 3EMIBOCIO] Y H30M0BAHO]
« YcBajame OCHOBHHX « Hapoau BpeTe 3alITHTE €1EKTPOCHEPTEeTCKHX » 3aITHTA EICKTPOCHEPTETCKNX BOMOBA MPEIKH, 3aTHM Y KOMIEH30BaHOj a
3awrTnTa 3HaA 0 BPCTamMa BOJIOBA « [TpexocTpyjHa 3alTHTa (HeycMepeHa Kako y yzemsenoj. Tpeba um
eJIeKTPOCHEePreTeKnX 3ALITHTE Y eNeKTPo- « OGjacHn pasnuuuTe HaUMHE 3aIUTHTE 3alITHTA, ca Jie()MHHCaHHM BpEMeHOoM CAOMIUTHTH KOj€ CY MPeKe KO/l Hac
NnocTpojemka EHEPreTCKUM €JIEKTPOEHEPreTCKHX BO0BA pearoBatba, ca HHBEP3HOM KOMTIEH30BaHE, KOje H3010BaHe a Koje




nocTpojewMa

« HaBozu BpcTe 3a11THTE CHHXPOHUX
reHeparopa

« ObjacHn audepeHUHjaIHy 3aITHTY
reseparopa

« O0jacHu 3alUTUTY reHepaTopa oJ 3eMJbochoja

» O0jacHu 3aIWITHTY TEHEpaTOpa ¥ eleKTpanu
Ha BeTap

« HaBoan HaunHe 3alnTHTe @HEPreTcKkMX
TpatchopmaTopa

» O0jacHn TepMUHYKY 3aLITUTY
Tpancdopmaropa

« ObjacHn ByxonuoBy 3alwTuTy

« O0jacHu 3aITHTY TpaHcdopmatopa o
3emIbocioja

« O0jacHu NpekocTpyjHy 3alTUTY
TpaHcopmaropa

« O0jacHu nudepeHUjanHy 3alWTUTY
TpacHpopmaropa

» O0jacHn HauMH 3awTHTe cadMpHULA

« O0jacuu 3aWITUTY KOHAEH3aTOPCKUX DaTepuja

« JlehuHnine 0BOHNKE NPEHANOHA W HABOIH
KpUTEPHjyMe 3a H300p MecTa NocTaBhara

» O0jacHu 3alUTHTY eHepreTcKor
TpaHc(opmaTopa, efeKTpaHa Ha BeTap
(hoTOHAMOHCKUX eNeKTpaHa O/l MpeHarnoHa

KapakTepHCTHKOM pearoBatba, Op3a
MPEKOCTPYjHA 3aIITHTA,

Yemepena 3aliTHTa, HYITe KOMIOHEHTe
CTPYje ¥ Y3eMIBEHHM Mpexama
HnppeHunjanta 3alTHTa BoaoBa
(nomyskHa W MopeyHa)

JIMCTaHTHA 3alUTHTA BOJLOBA H 3aLITHTA
Bo0Ba o1 onTepehera

AYTOMATCKO NOHOBHO YKJbYUeH:e Ha
BUCOKOHAMOHCKUM M CPE/lHbeHaNOHCKHM
BOJIOBHMA

[Tpenopyke 3a nojelaBabe 3alTHTE Y
mpesku 10, 20 1 35 kV

3awTHTa CHHXPOHUX reHeparopa
(TypboreHeparopa H XHApOreHepaTopa).
JliepepeHumjaina 3alwruTa, 3amTnra
011 3eMJbOCTIOja H 3aIUTHTA reHeparTopa y
CJICKTPAHH HA BETap

3awruTa eHepreTckux TpaHcdopmaropa-
sawTuTa o npeonTepeheisa (TepMuuka
sawTuTa), ByxoJosa 3alTHTa, 3alTHTa
01 3EMJLOCTIOjA. MPEKOCTPYjHA 3alITHTA H
anepeHLHjanHa 3aWTHTA

3awTuta cabupHuua

3aTHTa KOHAEH3aTOPCKUX DaTepuja
3awrtuTa o1 aTMOC(HEPCKOT Npakiberba:
O/IBOJIHULLA TIpeHanoHa, nibop Mecrta
nocTaBbarmba

3awTuTa eHepreTckor Tpancopmaropa,
eJleKTpaHa Ha BeTap M (pOTOHAMOHCKHX
e/ieKTpaHa 01 npeHanoxa

-

.

.

.

EnekTpoeneprercka
nocTpojera y pasy

« YcBajarbe 0CHOBHUX
3HAA O YIIPABIbakbY
paziom
EIEKTPOCHEPTEeTCKHX
nocTpojetba

« OOjacuu ynory amcnevepcke ciymxde

+ OGjacHn HauMH 1AJbUHCKOI YIPaBIbatba

» Habpoju ocHorHe (yHKIHje cHcTema
ynpaBJbatba

o AHaJIH3HPA Pa3THUNTE CTPYKTYPE CHCTEMA
yrnpaBbaba

Jucnedepcka cnyxda n LeHTPH

» Jla/buHCKA MEpeba, Na/bHHCKO

yrpasJbatbe U CHrHAJIM3alHja

Ynpasssame 1 ayToMatHsanmja

TPaOCTAHHLA H EIEKTPOEHEPIETCKHUX

pa3sBOHMX MOCTPOjerba

CTpyKTypa cHCTEMa 3aCHOBaHA Ha

ynpaebaukum tepmunaiuma HMI

« CTpyKTYypa cHCTeMa 3acHOBaHa
HaRTU(Remote Teleprotection Unit)

« JleueHrpanusosana CTpykTypa

L]

-

IHPEKTHO Y3eMIbeHe.
« Hakon obpaljene obnactu ,.H36op
eJleMeHaTa NocTpojema’,
YUEHHUHMaA Tpeﬁa MOJCIHTH MNOJAaTRE
3a U3pajy npojexra us obnacti
TpanchopmaTopekux cranuua 10/0,4
kV. Ipojexar Tpeda aa caapsu:
UpTe TPOMNoiIHe eme, Hidop
eJIEKTPHUHE onpeme ¢ 003upoM Ha
CTpYje KpaTKUX Crojera, LpTek
AHCMO3HUM]E TpaHC(opMaTopCke
CTaHHLE ca NoTpedHUM npeceLnma,
UpTEX pa3BoiHe Tabne HHCKOT
HAIOHA, IPOPAYYH W LUPTEK
AMCTO3NILH]E Y3eMIbHBaYa,
Paznose Ha u3rpaimi U olprasamy
nocTpojea Tpeda yKpaTko
00jacHNTH, & HATJIACHTH BAKHOCT
nponuca 3a ucte. Ofjallberse camor
NocTynKa panoea Hajoome je
YKJIOMHTH €A HEKHM TPEHYTHO
aKTyENHHUM PaZIoBHMa KOjH Ce N3BOIE
¥ JIOKAJIHO]j CPeanHH.
C 0031poM Ha 3Hauaj penejHe
sawture, 0Boj obnactu Tpeda
NOKJIOHHTH BHLIE Naxkbe. YueHHmuMa
Tpeda Ha ITO jeAHOCTABHM]H HAUNH
objacHuTH npuHuMN pana. Ha
onabpaHum npumepuma, nomohy
wiemMa, Ha 4acy o0pasnokuTH
MPHHLKM pana a Ha BekOama
CHMYJIMpATH HEKEe O/l KBapOoBa.
Ha npuMepnma IHEBHHX M FOINIIHNX
aujarpama ontepehetba yueHHLUMA
Tpeda nokasaTH lHXOBY CBPXY H
3uauaj. Taxkohe um Tpeda nokaszaru
noTpedy 3a KOMIEeH3alnjoM
PeaKkTHBHE EHEPIUje U HA KOjH HAUMH
ce TO U3BOIN.
Teopujcky HaCTABY YCKIAAHTH ca
caapikajuma npeamera [paktiina
HacTapa.

L]
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BEXKBE (31)

OnpeljuBarbe cHare v cTpyje KpaTkor
crnoja METOI0M Pely KOBAHHX
penaTHBHUX pacHNamba

ITpopauyH cTpyja KpaTkor crnoja Kpo3
eJIeMEHTE M0CTPOjerba Y CIOKEHUM
Mpexkama

I'pamuko npeacrasbambe cTpyje
KBapa y HEKOM pauyHapcKoMm
nporpawmy (Easy plot, Matlab)

H3bop npeceka cadupuuua. [lasatbe
YIYTCTBA W cMEpHHLA 3a KopHiufiewe
Tabnuua 3a u3dop ejlemeHara
noctpojessa. Ipoeepa onabpanor
npeceka cabHUpHHLA HA TEPMHYKA H
IWHAMHYKA Hampesama

[Tpopauyn enemenara Ha
BHCOKOHAIOHCKO] CTPAHK: H30/aTopa,
npexkuaa4a, pactagmsaua, BH
ocHrypava, MepHHX TpaHcopmaropa
[MpopauyH y3emmersa. [laker
nporpama 3a npopa4yH oTrnopa
pacnpocTHparha y3embHBaya
CMepHHLE 0 YNYTCTBO 32 M3pay
npojexta TpadocTaHHLe cpelwber
HaroHa

IlpexocTpyjuu peneju ca cTpyjHo
HE3aBHCHOM BPEMEHCKOM
KapaxkTepucTHKOM. [IpHHLHN
NocTaB/baiba H BPEMEHCKO 3aTe3are
INonewasatbe Op30r NpekocTpyjHOr
peneja

INonewaatbe NPeKOCTPYjHE 3aLUTHTE
ca He3aBUCHHM KallbereM y 35kV
MpeKH

Ilonewapatbe 3eMIbOCNOjHE 3AIITHTE Y
H30/10BaHO] KaOIOBCKO] MpPesH

. Judepenunjanna 3awTuTa

Tpanchopmaropa

IToBpaTHo jarbatbe. Birokupatse
pactaBbayda. [lokasneay nonoxaja
fpekuaya

[TpopauyH cHare KOHIeH3aTOpCKe

Hanomena:

Peanusaropu HacTaBe MOTY H3MEHHTH
1o 20 % npenopyvyeHux cajpxaja y3
carnactoct CtpyuHor seha.




darepuje. [lonpaeak akTopa cHare

. Ondpana npojexra u esanyauuja

TEXHHYKOI pelieta

ol

HACTABA Y BJIOKY
(30 vyacora roauuIbe)

O0unazak 1 yrno3Haeate ca paiom
ctybne TC 10/0.4 kV

O0unasak 1 yrno3Haeate ca paiom
oknombere TC 10/0,4 kV

O6unasak n ynosHapawe ca paiom
knacuuue TC 35/10 kV

Odunasak v yno3HaBame ca pagioBHMa
Ha U3rpajitbk UIH PEMOHTY Pa3BOIHOT
nocTpojersa

O6unazak 1 ynosHaeatse ca pagom TC
110/10 kV

KOPE

JJAITUJA CA IPYTUM IMIPEJMETHMA
OcHoBe eNleKTPOTeXHHKe
Mepema y eJIeKTPOeHEPreTHLH
Eneprertcka enekTpoHuka
Enexrpuune mammune
EnekrpoenepreTcku BoJ0BH
OcHoBe cHCcTEMa YIpaBbaba
IpakTnuna Hactasa




Hasus npeamera:
loanuy oun vacora:

Paspen:
[lnsbesn yuemwa

NMPEAY3ETHULUTBO
62 yaca
YerBpTH

- Pa3ssujarbe MOCIOBHUX H NPe/ly3eTHUIKHX 3HatbA, BELITHHA W NOHALLAA;
- Pa3eujame npeay3eTHHYKHX BPEIHOCTH H CNOCOOHOCTH /12 ce Npeno3Hajy npeay3eThuike MoryiHOCTH y OKaIHOj CPeaHHN 1 fefyje ¥ CKIaly ca THM;
- PasBHjame NOCNOBHOT H NMPELY3ETHHUKOT HAYMHA MHILIbEIbA;

- Pa3pujame cBeCTH 0 CONCTBEHHM 3HaKHMa H CNOCOOHOCTHMA W 1aJb0j NPO(ECHOHATHO] OPUjeHTALIHjH;
- Ocnocof/baBathe 3a aKTHBHO TPAKEHE 110CI1a (3aN01UbaBathe H CaMO3anoLLbaBatbe);

- OcnocodJbapakbe 3a M3pajdy jeHOCTABHOT MJIaHa MOCNOBakhba Masie (pupme.

YIIYTCTBO 3A
TEMA UMILEBH S e S T TN AMIAKTHUKO-METOMYKO
- OCTBAPHUBAILE ITPOT'PAMA
Ha nouerky Teme yueHHKe yNo3HaTH ca
= * PazymeBarse nojma u HaBelle aJeKBanTHe npHMepe ITojam, pa3Boj M 3Hauaj NpeLy3eTHHILITRA; UHJLEBHMA H HCXOHMA HACTABE — Yuelha,
E ¥ 3Hauaja Npeay3eTHUIITBA H3 IOKATHOT OKPYKEba: IMpodun 1 KapakTepUCTHKE YCMEIHOT MJ1aHOM paza i HauMHHMAa OleHhHBatba.
3= npe/ly3eTHHINTBA; HaBe/le KapakTepUCTHKE Mpeay3eTHHKA 1npejy3eTHHKa;
= E o0jacHi 3Hauaj MOTHBALMOHKX (haKkTOpa Y MoTHBH npeay3eTHHKA; Obaunun Hacrase: )
E :’._-§‘ o [Ipenosnasarbe Npe1y3eTHHLITBY; TexuuKe n KpHTEPHjyMH 32 yTBphHBatbe Ilpeamer ce peannsyje kpos cnenehe obauke
s ocoBeHocTH N0BEIE Y OJHOC MOJMOBE MPEAY3HMBHBOCT NPeAY3eTHHUKNX NPEAUCTO3HLIa; HAC rane:
I:r-'_ npeay3eTHHKa. W TPe/Ly3eTHHIITBO; Bewxde (62 uaca)
Hoznena onesbeiba ua rpyne:
Onemerse ce 1eH Ha BE Tpyne NPHITHKOM
= * Pa3zpujame onabupa U3 MHOLITBA MJIE]a OHY Koja je INpouena nocnosHux MoryhHOCTH 3a HOBH | peannsaumje pexdn.
2 croco0HOCTH 32 NPUMEHIbHBA M PEAIHA 3@ OTIIOY Hibakba OCJIOBHH [0LYXBAT:
E youaBae, On3Hmca; SWOT ananusa-ocHOBH ; Mecto peanusaunje nacrase:
E = thopmyliucatbe 1 NPENO3HA PA3IHUNTE HAUUHE OTIOUHHAHKA Enementn mapkeTHur mukca (S17)- Bex0e ce peanusyjy y IfaﬁldﬂcTy / YHHOHHM LM
S E MPOLEHY NOCTOBHNX nocna, MPOU3BOL, YCIIyra, LUeHa, KaHalu (aeo BexOM ce peanusyje y kaOuHery 3a
£ HAacja; youn meljycobro nesosatbe (haktopa Koju aueTpubyunje, npomouuja); HH(OpPMATHKY ).
= = YTHUY Ha TPHKHILTE, DaKTOpH MOCTOBHOT OKPYKerba:
E .::, ¢ Ynosuasawe yueHHKa CAMOCTAIHO NPHKYIH MNOJATKE Ca TPHHUIITA- NOTEHUM]ATHN KAHJEHTH, BENHUNHA
g = Ca ejleMeHTHMA KOHKYPEHLM|a, MOTEHIHjaIHH KIH]eHTH, TPIKHLILTA, IHPEKTHA W HHANPEKTHA
; E MAapKETHHT MJiaHa; BEJIMUHMHA TPHKHLLTA, KOHKYPEHLHja, TPEHIOBH HA TPAKHLUTY UTIL.
£ E ) NpaBH NOHYY yeayre: EneMeHTH MapKeTHHI njlaHa;
e * Passujame cMucia 3a pasBHja MAPKETHHI CTPATErHjy 3a CBOjY Pan Ha TepeHy-HCTpaKUBatbe TPIKHLLTA:
= THMCKH pail. NOCNOBHY MIEJY M NMPE3eHTYje CBOj BasHocT THMa 3a NPOLYKTHBHOCT ¥ 10CAY.
= MapKeTHHT T1aH;
paaH THMCKH Y YHUEHH'UKOj TPYyTIH.




¥Ynpae/bame n opranusanmja

* Vno3HaBame ydeHHKa
ca CTHIOBHMA
pykoBohersa.

HaBezne ocodHHe ycrenHor MeHauepa;
no3Haje pasTHuHTe YNPaB/bauke CTHIOBE;
obBjacHi OCHOBE MeHALIMEHTa yenyra /
NPOH3BOAE;

yeulja 3Hauaj naavupama u ogadbupa
JbYIACKHX pecypca 3a norpebe opraHusaLmje;
o0jacHu 3Hauaj MHGOpMaLMOHNX
TEXHOMOTH]a 3a CABPEMEHO TOCTIOBAILE.

MenaumenT (ryHkumje (niannpare,
OpraHu3oBame, Bol)ere 1 KOHTpoa):
MeHauMeHT cTHIOBH -(Npeay3eTHHK Kao
MeHauep):

OCHOBHA 3Haba 0 YNpaB/batby 1
JIHAEPCTBY - AEMOKPATCKH CTHIL,
LEHTpaNH30BaH, JHce dep,...
MenayumeHT yenyra npoH3Boimne -
yIpaBbae NPOH3BOANM pecypecuma,
YIpaBJbathe CHPOBHHAMA H
MOJYNPOU3BOANMA, YTIPABIbakhe
MPOH3BOIHHUM MPOLIECOM):
Hndopmanmone TexHonoruje y nociopasy
(nocnoBHH HHPOPMALMOHH CHCTEMH,
WHTEPHET, HHTPAHET W EKCTPaHeT y
NOC/OBALY , EIEKTPOHCKO NOCIOBaE,
eNeKTPOHCKA TProBHHA, HTIL);

Ilpamm OKBHMD 34 OCHHBAKE H

yHKUHOHNCAE 1e/TATHOCTH

* YnosHaBawse ca
NpaBHHUM OKBHPOM 34
OCHHBaME 1
(hyHKUHOHHCaE
JeNaTHOCTH.

nzabepe HAajNOBOJLHU]Y OPraHM3alHOHY
npaeHy (hopmy opraHn3oBamha JE1aTHOCTH;
npukynu undopmauuje koje cy norpedue 3a
ycneuiHo Bofjere nocia;

CaMOCTalHO CaYHHH WM TIOMYHH NMOCIOBHY
nokymentauujy (CV, nociosHa nucma,
Monode, 3anucHUK, obpacuy...).

3akoHcke (hopMe OpraHn3oBarba
JAEMaTHOCTHY

Hucruryuije v undpactpykrypa 3a
MOAPIIKY NPeay3eTHUIITBY.

Ilpenopyke 3a peanusaunjy Hacrase:

MpeaysernnuTeo n npeayseruni: Jlarn
npuMep 100por npey3eTHUKA W/UITH N03BaTH
Ha jenan vac rocta -npeay3eTHHKA Koju On
rOBOPHO YUEHHLIMMA O CBOjHM MCKYCTBUMA.
PasBujame n npoueHa nocioBHUX uieja,
mapkeTunr naan: Kopucturn onyjy uaeja n
BoljeHe IMCKYyCHje 1a ce yYeHHIIUMa MOMOTHE Yy
KpeaTHBHOM CMHLILbaky OH3IHHC Higja H
H300py peHe 3a JaJbH Pal Ha boj. YUeHHUH ce
Jiefle Ha rpyne y Kojuma ocTajy 10 Kpaja u paae
Ha J1e/I0BHUMa MOCI0BHOT MiaHa. [pyne yueHnka
OKYMJbEHE OKO je/IHe MOC/IOBHE HAEje BpIle
HCTPAKNBAME TPHHILTA 110 HACTABHHKOBHM
ynyTeTBuMa. ['pyne yuenuka y nocetama
ManuM npeaysehnma HHGopMuLLy ce 0 HaUHHY
npapJbetba MOHYIE H CAMOCTAITHO MpaBe
NOHYIY 3a PHUMEP LUXOBOT mpeayseha.

¥npaemame n opranusaumnja: oapehen 6poj
yacosa npema W300py HaCTaBHUKA Yy
nHopmarrikom kaduuery. [lastu ynyrctea
YUeHHLIMA [1€ H KaKo Aa aohy 10 HeonxoaHux
uHopmaumja. Kopuctuti cajtose 3a
NpUKybae HHphopmalmuja (WWW.apr.gov.rs,
www.sme.gov.rs; www.mspbg.rs...). [locera
COUMjATHUM NAPTHEPHMA HA JIOKAITHOM HUBOY
(onwThHa, puanjane Haunonanne cnyade 3a
3anolsbasame, PernoHante areHumje 3a passoj
MaJMX W cpejitbuxX npenysehia u ci.)




e VnosnaBame yueHHKa
ca (JMHACH|CKHUM
acnexTuma npenyseha
/ panmse.

Exonomuja nocsiopama

niaHupa Mpou3Bo/ikY H TPOIIKOBE 3a
COMNCTBEHH OH3HKC

knacu(pHKyje Tpoukose npeayseha u
H3pauyHa npar peHTabuIHOCTH;

cacrasy (PHHAHCH]CKE W3BELITAjE Y
HajjeaHocTaBHHjoO) (hopMu (OunaHe craba,
Ouianc ycnexa u TOK roToBHHE npenyseha);
npukynu nadopmatnje norpebHe 3a
NPOH3BOAHU W (PUHAHCH]CKH NJIAH H O
H3BOpUMA (PUHAHCHPAatbA;

npesenTyje onapelenn neo niana
Npoi3Boae/ (PHHAHCH]CKOT IUIaHa.

Crpykrypa Tpowkosa ((pHKCHH W
BapujabuIHK TPOLIKOBK) K npar
peHTabHIHOCTH;

[Mpuxoan n ryGuum;

[Mpukynsbawe NOTpedHUX NojaTaka Ha
TepeHy M HbHX0Ba Npe3eHTallija;
OCHOBHM eIeMEHTH W OpraHu3aLHOHN
I1aH 33 CONCTBEHY OU3HKUC HAEjy.

¢ Ocnocobmarame
YUEHHKA BELITHHH
npeseHTaumje
MOC/I0BHOT MJ1aHa.

OJEKT-[IPESCHTalIIIja NOCJTOBHOI IJ1aHA

Yduenuuxn np

H3paaM jeIHOCTaBaH NOCNOBHH nuiaH (1eo
MOCIOBHOT TUIaHa);

1npeMa yCBOjeHOo] NOCIOBHO] Haeju
NPE3eHTYje NOCIOBHH MaH (1€0) y OKBHPY
cBOje THMCKe yJlore.

H3pana uenosuror Gusnuc niaHa 3a
corncTBeHy OU3HHC Haejy:
MpesenTauuja nojeaHHayHUX / rPYITHUX
OH3HHIC [UIAHOBA W JHCKYCH]a.

Y4eHHYKH NpojeKT-npeseHTaLUnja
nociaoBHoOr nuaauna: [Mo3satn Ha_je}laH qac
rocTa - npefy3eTHHKa 3a NpoLeHy OH3HHC
naaxa, ¥ npeseHrauujn KOpUCTHTH CBa
pacrono/KuBa cpelcTBa 3a BU3yanu3aumjy.
[lpenopyka je na ce Tema ., YHeHHYKH NMPOjeKT-
H3paa M npeseHTalHja nocjaoBHOr niaHa™
3anovHe npuiMkom odpaliBara Teme
WIpouena nocnoBrux uaeja™. Ha oBaj naunn
npeiasay MOKe [1a HHTErpuile YHeHH K
NPOjEKT TOKOM HApEIHHX TeMa NpeaMeTa.

Ouebupae:
BpeaHoBawe OCTBAPEHOCTH HCX0a BPLUHTH

Kpo3:

[Mpafietbe OCTBAPEHOCTH HCXO/1A.
TecToBe 3HaA.

TecroBe npakTHYHUX BELITHHA.

bpoj yacoBa no remama:

o TIpeay3eTHULITBO W NPELY3ETHHK
(10 yacosa)

* Pazsujae U NpoleHa NocIoBHUX Hjeja,
MapKeTHHT [11aH
(10 uacosa)

e Vnpaeame 1 opranusaitja
(8 uacoea)

o [IpaBHN OKBHUD 33 OCHUBaHE W
(yHKIHOHNCA:E 1eNATHOCTH
(10 yacoga)

* ExoHOMHja nocnoBamwa
(10 4acosa)

® VueHHUKH NPOjeKT-NPe3eHTaLH]a IOCIOBHOT
nnaxa
(14 yacopa)

KOPEJIAUHJA CA IPYT'HM NNPEAMETHMA

CBH CTPYHHH MPeaMeTH




Hasus npenmera: TEXHHUYKA JOKYMEHTALIUJA
lopuumen onn yacosa: 62 vaca

Paspen: Yereprn

Lnmesn yuema: — Passujarbe CBECTH YYEHHKA O 3HAYAjy MPHMEHE TEXHNYKE JOKYMEHTALM]e Y N3pain Npojera eleKTPHYHE HHCTANALHje H OCBETIbeIba;
— Yno3HaBaie Y4eHHKa ¢a CTPYKTYPOM H OCHOBHHM KOMMOHEHTaMa TeXHUYKE NOKYMEHTALN]e;
— OcnocobmaBatbe yueHHKa 3a kopuiihere cOfTBEPCKHX anaTa y H3paan TeXHUUKE TOKyMeHTaluje;
— OcnocobbaBarbe yueHnka 3a yueinhe y w3paam TexHuuKke JOKYMEHTalje;
— Ocnocobsasaibe yueHHKa 3a aHannsa 3a H3soljere panosa Ha OCHOBY TIaBHOT NPOjeKTa;
— Ocnocobmapaibe yueHHKa 3a npoayo/buBambe 3Hamba W3 0011acTH MPOjeKTOBaka eNeKTPHHHUX HHCTanaluja, (JoTOMETPHjCKOT MpopatyHa OTBOPEHOT H
3aTBOPEHOI IPOCTOPA M rPOMOOPAHCKUX HHCTAMALIM]A;
— OcnocobbaBame yHeHHKa 33 H3paay NpojeKTa H3BEAEHOT cTamha (cTamOeHor, MOCIOBHOT WIH HHAYCTPHjCKor objekTa) ;

HCXOIHU OBABE3HH U YIIYTCTBO 3A
TEMA LHHWb [Mo 3aspuieTky TeMe yueHuk he MPEMOPYYEHH AUIAKTHYKO-METOAWYKO
OWTH Y CTarby Ja: CAJAPXKAJH IO TEMAMA OCTBAPHBAILE NMPOITPAMA
¢ Vcaajame e ofjacHu nojam TeXHUHKe « [lojam, namena n cepxa Ha noueTky Teme yueHHKe YIO3HATH Ca LH/BEBHMA M HCXOIHMa
OcHOBHO 0 OCHOBHHMX 3Hdkd O HUKyMEHTH.LlHjI: TEXHHUKE ﬂOKyMeHTaque HacTase, OAHOCHO Y4eha, NiaHoM pajia U HAYHHHMA Ol HBaLa
'l‘eXHlllllch I'IUjMy TEXHHYKE [ ] HAaBeAe OCHOBHY HAMEHY H

Obanun nacrase
Hacraga ce peanusyje kpo3 naboparopujcke sexde (62 yaca)

MecTto peanusaunje nacrase
« Jlaboparopujcke BexmOe ce peannsyjy y pauyHapckoj
Jadoparopuju

AOKYMEHTALHjH NOKyMEHTaLHje CBPXY TEXHUUKE
JOKYMeHTalUuje

[Monena ojiesber-a Ha rpyne
« Illpunukom peanusaunje pexxOu ollesberbe ce 1ea1 Ha TPH rpyne

[Mpenopyke 3a peannsaunjy Hacrase

« ¢ 003upoM aa ce 3a nabopaTtopHjcke BekOe o/1e/berbe JIEJH Ha 3
rpyne, yacoee BexxOH oprann3oBaTtH y 010Ky o1 3 uaca
(yuennuu 61 Tpedaio 1a umMajy cake 3. Hejlesbe 10 3 vaca
BeskON)

« [lpu peanusauuju Temarcke uejinHe YBOIL Y TeXHUUKY
JIOKYMEHTALM]Y, yueHuun Tpeda na opnaaajy nojMoM TeXHHuKe
JIOKYMeHTaLUuje, 1a objacHe HAMeHY M /13 HaBely CBpPXY




Opraunzanuja
NpojeKTHe
JOKYMeHTalnje

s Vceajame
OCHOBHHX 3Hara 0
opraHu3aLunju
1npojexKTHe
NOKyMeHTaLuje

HaBE/le OCHOBHE elleMeHTe
TEeXHHYKE JOKYMeHTaluje
neduHHILIE KO Aaje 3aXTeB 3a
MpOjeKToBaibe M IITa caupki
Taj 3axTer

CacTaBHH 1€N0BH (LIeNHHE)
IPOjEKTHE JOKYMEHTALH]e
Onura foKyMeHTaLHja
npojexrta (u3soa w3 AllP-a,
NPOjeKTHH 321aTAK, PeLiebe
0 MMEHOBalbY ONrOBOPHOT
MpojeKTaHTa, pellethe o
HMEHOBakY capaiHiKa Ha
fPOjEKTY, JHLUEHLA 3a
NpojeKToBatbe)

TexHuuKH onuce,

TexXHH1KH YCIIOBH,

[Mpunor mepa 3awTuTe Ha
paiy,

[Mpopauyun

I'padmuka 10KkyMeHTaLM]a,
Ilpeamep u npeapauyH
OBepaBatbe MpojexTHe
JOKyMeHTaluje

Texuuuka KOHTpONa
NpojeKTHe JOKyMeHTallnje

* 1pH peann3aliji TeMaTcke LeHHe 3aXTeB 3a NPojeKToRake,
yueHuuu Tpeba na ce ocnocode aa caMmOCTANHO OCMHUCIIE cajipiKaj
3axTeBa 3a MpojeKkToBatbe, KopHcTehn enemMeHTe TeXHHYKe
JIDK)'MEHTﬂLlH_iE H MO3HABAKE TEXHOJIOUWKOT Npoueca

Anar 3a
NpojeKToRAE

e Vceajamwe
OCHOBHHX 3Hatha 0
anatuma 3a u3pamy
TEXHHUKE
JIOKYMeHTaLje

s Ocnocob/baBatse
yueHHKa 3a
kopuuhierwe anara 3a
H3pa1y TEXHUUKE
JIOKYMeHTaLje

no3Haje paj ca nporpaMuma 3a
MPOjEKTOBabE TEXHHUKE
IOKyMeHTallije

n3palyje camocTanHo dasy
cumbona

nosesyje nojenute cumbone y
UEJTHHY

Codrreepeku anat 3a u3paay
J1eJIoBa TeXHH4Ke
JNOKYMEHTaumnje

CumMO0AN Y eNeKTPOTEXHULN
npema IEC crannapay
H3pana 6ase cumbona
[losesusame enoea cuctTema

e NpH peann3allitji TEMATCKE LeAMHE ANAT 3a NPOjeKTOBabE:

o yueHuum Tpeda ja ynosHajy (gyHkunonanse moryfiHocTh anara
34 U3pajay TeXHHYKE JOKYMEeHTalMje

o yueHuun tpeda ja ce ocrnocode Ja camoctaiHo u3paljyjy Gasy
cumOona, ¥ 1a MX NPUMEHe NpH H3paaH TeXHUYKe
JOKyMeHTaLHje G110 caMocTanHo, G110 NOBE3HBALEM Y
LETHHY

Uspana
HaejHor
peLeiha

* Ycpajame
OCHOBHMX 3Hatba 0
TEXHHYKO]
JIOKYMEHTALMjH
HIEjHOT pelleta

* Ynosuapamwe ca
npUMepHMa HAEjHOT
pelersa

oljacHu nojam uaejHor
peleta

HaBe/le OCHOBHY HAMEHY M
CBPXY HIEJHOT peletba

[Mojam naejHOr pelietha u
therosa HaMmeHa

[Mojam, HameHa 1 cBpxa
TeXHHYKE JOKyMEHTaluje
HIEJHOT pellcHa

* NpH peann3alujn TemaTcke LenanHe M3pana naejHor peletsa, ol
YUEHUKA TPAKUTH [a N0jaM WIEJHOr pelietba oGjacHe Kpo3
npumepe




Vepajawe

objacHi HauuH n3Boherma

AHanusa notpeGHOr BpeMeHa

NpH peanu3aumjn TeMaTcke uennHe AHannsa 3a ussohiere

AHannia 3a OCHOBHHUX 3HAKA O panosa Ha OCHOBY MpoOjeKTHe pasoBa Ha OCHOBY IIABHOT 1pojexTa, BexOe Tpeba na oyay
nssoheme isBoljery panosa niaHupa Bpeme 3a usoheme JAOKyMeHTaluje 3acHOBaHe Ha MPHMepHMa KOjH €y yUeHHLHMa HCKYCTBEHO
paaosa Ha Ha OCHOBY F/IaBHOT panoBa 1o eTanama Hauun n3sohersa panosa no HajOnuA .

OCHOBY npojexra Ae(pHHMILE HAYMH 3a 34 TEXHOJIOWKOM peay
riiaBHor e YnoszHaeamwe yTeplijuBame CTBApHE LEHE Hauun 3a yrepljuBame
npojexTa yueHHKa 33 noTpedHUX pasoea CTBapHe LIEHe panosa
m3Boljerem panosa MDopmupake noHyne 3a
Ha OCHOBY IJIABHOT u3Boljere panosa u weHa
npojexra TexHu4ka obpana
YCBajarbe OCHOBHHX o0jacHn Kako ce KOpHCTH MporpaMcKH NaxkeT 3a Hpauy NpH peanusaluje TeMaTcKe LeJHHE YHeHNKE YNOo3HATH ca
Mporpamckn 3Hatba 0 HAYHHY MPOrpamMcKi MaKer 3a YHYTPALILET H CTIOJballiber NPOrPAMCKHM MIAKETOM 32 NMPOPAUYH YHYTPaLlber 1
naker 3a i3pane (hoTOMETHjCKH NpopayuyH OCBET/betba CMoJballber OCBET/beHba
toTomerpujekn thoromeTpujekor YHTPaWber H Crosbatiber cBpxa n3pane GoTMeTpHjcKor YN3HATH yHCHUKE €4 CHCTEMHMA OCBET/bEH:A H BPCTE
npopavys npopa4yHa OCBET/betba MPOpauyHa YHYTPAILHEr U €HepreTckH e(HKacHOT OCBET/LEbA
YHYTpalimber u YHTpaLlHjer u obacHH HaunH H3dopa CNOJballIEr OCBET/heHha YCNOCTABUTH KOPEaLujy ¢a npuMepom n3solera patosa koju
cnosbalumer Croballber MONa3HuX eJieMenara 3a CHCTEMH OCBET/bEH:A 32 Je peanisoBan Ha npakciu

OCBET/bEH:A OCBET/bdiba d]OTOMeTHjCKH npopauyH YTPALIe U CNOIbALLbE YYEHHKE OpPraHH3oBaTH Tako 1a CBAKO O HbHX NMPaBHuiIHO

BpLUH onaﬁup YHTPAIWLEr 1 Crnojbatimher OCBET/LELE pea.llmyje npojexm‘ YHTPALIHED W CrOJballber 0CBET/bEHA

CHCTEMA OCBET/bHbA OCBETILEH:A eHEepreTcKH e(MKACHH H3BOPH

BpLIH o_naﬁup N03Haje CHCTEME OCBET/bEha CBETIIOCTH

MmaTepHjana 3a 3a VHTPAUIbEe W Crojballibe No3HABALE Mamp[,[_ia_u}[ npu

H3paly CBCTHI/bKH 1o3Haje BpCTe MaTepjaa 3a H3paaH MHCTaNauuje 3a

BpuIH onaGHp H3pasy cBeTHbKH MOHTAKY CBETHIbKH

CEETHIBKE NPEMa Nno3Haje BPCTe CBETHIbKE Y YTPALbEr H CrObalIber

cneTemy 3aBHCHOCTH OJ1 CHCTEMA CBETHIbKE

OCBET/bEHbA U SORETIESHA

HameHe oDjexTa

ofjacHi HHBO 3alITHTE [Tporpamcky naker 3a uspany npH peanu3alyje TeMaTcKe LeTHHE yUeHHUKe YO3HATH ca

IMpojexToRae (M30KepayHHYKa KapTa) rpomMo0paHCcKe MHCTaNalMje MPOrPaMCKHM NAKETOM 33 MPOjeKTOBAkLE rpoModpaHcke
rpomodpancke s Vceajame HABEE CJIEMENHTE CTIOJBALLLE Ilpojekar rpomodpaHcke HHCTAnaumnje

uHcTa_r]au“je OCHOBHHMX 3HAHKA O |p0]\m§pa|-|c|{e HHc‘ra_uaque Hi[CTaJ'IaLI.HjC YM3HATH YYCHHKE Je0BHMA rpomoﬁpaucxc I-IHCTaJ'IaI.lHjC.

u3pana romodpaHcke
HHCTanauuje

s H3spana npumepa
npojexra
rpoMoOpaHcke
UHCTANAUMje

HaBele eNeMeHTE YHYTpalllbhe
rpoMofpaHcKe HHCTanalmje
AepHHHLLE OMIUTY
NOKYMEHTALM]Y 3a H3pady
rpoModpaHcKe HHCTANaH]e
HaBelle BpCTe KpoBa 3a
H3rpajy rpoModpaHcke
HHCTANaLHje

OMNIITOM AOKYMEHTALHjOM , POjEKTHOM JOKYMEHTallHjoM
YCMOCTABHTH KOpeaaunjy ca npuMepom uipohemwa pagosa Koju
je peannzoBaH Ha npakcu

YYEHHKE OPraHu30BaTH TAKO /1a CBAKO OJ1 HUX MPABHIHO
peanu3yje npojexar rpomabpaHcke HHCTANALM]jE




Hspana
npojexra
H3BEAEHOT
cTamba
crambenor,
NOC/I0BHOT HJIH
HHAYCTHjCKOr
objexTa

e Hspana
KOMIUIETHOT
npojekta crambeHor,
NOCJIOBHOT HITH
HHIYCTHjCKOT
objexTa (kKopucrehn
CE NMPETXOAHHM
HCKYCTBHMA )

* VYceajame 3Haka 0
onuwToj
JIOKYMEHTALIHjH
(peructpaumja
HHCTHTYLIH]E 32
NpPOjEKTORALE,
petLuee o
onpehiBamy
O/IFOBOPHOT
npojexTanTa,
JMUeHIA
O/IFOBOPHOT
npojekTanTa)

o VcBajame 3Haa o
NpojeKTHOj
JIOKYMEHTALMjH
(npojexTHyM 3anarak,
TEXHHYKH OITHC,
TEXHHUKH YCIIOBH,
npopayyH, npeamep
" popayyH pajosa,
npojekToBaHe Mepe
3ATHTE,
Kopuihena
peryaatusa v
JMTeparypa, nojaim
0 MPOjEeKTOBAHO]
XBaTasbLM,
rpadmuky neo)

e Hspana npumepa
npojexTa

o0jacH 1nojam npojexkTHor
3ajgaTka

neunmIEe Y Koje CBpXe ce
n3paljyje npojexar crambeHor,
MOCIOBHOT WIH WHIYCTHjCKOT
objekra

objacHK M HaBelle
MHCTHTYLIH]E 38 MPUTIpEMY H
n3poljerse npojexrta

no3Haje M HaBe/e JenoBe
npojexTa

npesetyje npumep ypalienor
npojexra

u3pazja u Tymaderbe
JENHOMOHE LWeMe OpMaHa
nposepa naja Hanosa

Wspasa npojexta creapHor
CTatba Ha OCHOBY TEXHHUKOT
nperneia

CHuMarbe CTBapHOT CTatba
Hspana jenHononue mweme
ITposepa naja HaroHa
[pumep u3pane npojexktre
JOKYMEHTALM]e H3BEACHOr
cTatba

« [MpH peanusauMju TemaTtcke uennHe Mspaaa npojexra n3seaeHor
CTatbd CTaMOEHOT, MOCAOBHOT WK HHYCTH]CKOT 00jexTa
yieHHLHMa 00jacHNTH H3Paly NPojeKTHe JOKYMEHTaLHje
H3BEJICHOI CTakd KPO3 NPUMED

Ouetbnpaie
Bpe/iHoBame 0CTBAPEHOCTH HCXO/1A BPILIMTH KPO3:

. npahe}be OCTBAPEHOCTH HCXona
¢  TECTOBC 3HAMKA
s OliethHBabe 0cnocodLeHOCTH 3a NPaKTHYHK pan

OxeupHu 6poj yacoBa no Temama

+ (OCHOBHO 0 TEXHHYKO] JOKYMEHTALIH|H
(2 yaca)
« Opranmusauuja npojekTHe J0KyMeHTaLlje
( 7 wacoea)
« Anart 3a npojekToBara
(15 uacosa)
« M3spana nnejHor peletsa
(4 uaca)
« Amnanusa 3a u3soherbe pagoBa Ha OCHOBY MABHOI NPOjeKTa
( 6 uacoBa)
« [Iporpamcku naker 3a (pOTOMETPHJCKM IPOPAYyH YHYTpallitber
1 CTIoJballliber OCBET/betba
( 8 wacosa)
o [lpojekroBame rpomodpaHcke HHCTANIALLMjE
( 8 uacosa)
« HM3paja npojekra U3BeleHOr cTatba craMOeHor, NOCIOBHOT HIIH
HHIYCTH]CKOT 00jeKTa
( 12 yacosa)




KOPEJAUMUJA CA APYI'MM MNPEJIMETHMA

- Codreepcky anaTi y enexTpoeHepreTHIH
= EnektpuuHe HHCTANALU]E H OCBET/bEH:E

- Enexkrpuune mawmne

- Mepema y eeKTpoeHepreTHLH

—  TlpakTuna HacTasa



Ha3sus npeamera:

Toauwmsu Goua yacosa:
Paspen:
LlumeBn yuemwa:

OCHOBE CUCTEMA YIIPABJ/bAA

93 yaca
YerprH

—  CTHUaWe OCHOBHHX 3Halba U BelITHHA Y BE3H CHCTEMHMA ayTOMATCKOT YNpaB/baiba Kao H €IEMEHTHMA CHCTEMA ayTOMATCKOT YNpaB/batka ¢a aKileHTOM Ha
CABPEMCHA TCXHHYKA PCLIHA U TPHMEHY ¥ obaacTi CIICKTPOCHEPTETHKE!

—  CTHuame OCHOBHHUX 3HaHka 0 CHCTeMUMa Yhnpas/baksa,

—  CrHuame OCHOBHHX 3Halba O eJleMeHTHMA CHeTeMa ynpasJbatbaZ

— CrHuame OCHOBHHX 3HaIa O CHCTEMHMA ynpas/batka 0e3 nospartHe cnpere:

— CTHualke OCHOBHHX 3HAMa CHCTEMUMA yhnpaejeatba ca NOBPETHOM CIIPEroM;

— CrHuare 0OCHOBHMX 3Haba o nporpamaﬁn.nunm JIOFHYKHM KOHTPOJIEpHMA;

—  CTHUAHKE OCHOBHHMX 3HAHKA O CNUMEHH CHCTEMA yhpasbata ¥ CJICKTPOCHEPreTHLIN S

e NPENOPYYEHH CAJIPKAIH SIS ECTRO A
TEMA LW/b Tlo 3aspuieTky Teme yuenuk he ourn y 1O TEMAM A AUJAKTHYKO-METOAUYKO
CTakby J1a: OCTBAPHBAILE ITPOI'PAMA
* Ynosnaeame & HABE/E OCHOBHE HCTOPHCKLE e [lotpeba u 3nauaj ayToMaTn3aumje. » Ha noverky Teme yyeHuke ynoiHati ca
OcHoBHO 0 YueHHKa ca UHHEHHLE BaXKHE Ca acreKTa pa3soja ¢ lcTopHjckn pasBoj ayToMaTH30BaHNX UH/BEBHMA M HCXOAMMA HacTaBe / yuerba,
cocTeMHMA noTpedom CHCTEMA YTIpaBJbakha, MPOLECca M CHCTEMA YIIpaB/batba; MIAHOM paja H HAYHHHMA OLIeH NBakbA,
ynpabbama CABPEMEHHX * Hasejle norpedy W 3Hauaj 3a
ayToMaTH30BaHMX HMIIEMEHTALH]OM CaBPEMEHHX MecTto peanusaunje nacrase
npoueca CHCTEMA YIPaB/batba ¥ NPAKCH » Teopwujcka HacTaBa ce peannsyje y
o CTHUAKE OCHOBHHX « oOjacHu 1Ta je To mpouec * OcHoBHa neHHMLHja Npoleca yuroHuum (62 uaca)
Crpykrypa 3Hakba O CTPYKTYPH + o0jacuun nojam objexra ynpasibama, . Oc_uom;a neduunumja odjexta ynpasmaia, * Jlabopartopujcke BexOe ce peannsyjy y
CHCTEMA cHCTEMa YNpaBbara y‘ﬂE.BHe H H3J1£.13He BEJIHYMHMHE I]O_l.al\"l YJa3zHe U U3nasHe BeJIHYHHE naﬁopa’rop}{ju 3@ CHCTEME YINpaB/bakba
ynpas/baiba « o0jacHu 1Ta je TO CEH30P U AKTyaTop [Tojam u ynora ceHsopa u aktyatopa (31 uac)

YNO3HABALE YUEHHKA
ca OPraHu3aLHjoM
pana y nabopartopuju,
NpaBKIIMa pajaa 1
Mepama 3alTire
CTHLAbE OCHOBHHX
BEIITHHA Y paiy ca
jenHocTaBHHjUM
CHCTEMOM
ynpaBibama

M KOja je HXO0BA Y1a0Ta ¥ CHCTEMY
YTIpaB/baa
« Habpoju ocHoBHe BpcTe ypehaja 3a
o0pany cHrHana y cucTemy
VpaB/batha
objacHu yaiory ynpasmbaukor ypehaja
¥ CHCTEMY YNpaB/batba
objacHu notpedy 3a NOBE3NBAHEM
YOBEKa Ca CHCTEMOM YTPaBibaiba
nasene npumeny HMI ypehaja y
CHCTEMY YNpaBJbata
* Haupta ocHosOY OJI0K wwemy
ayTOMAaTH30BAHOT Mpoweca 1 oGjacHu
YJIOTY [0je/IHHUX elleMeHaTa
* Hape/le OCHOBHA MpaBHJIa paja y
nadoparopmju
* HaBejle OCHOBHE Mepe 3alTuTe

P

5

J.

Vpehaju 3a odpany curHaia

Ynpaemaukn ypehaju, HMI ypehajn

OcHoBHa G/IOK LIeMa ay TOMaTH30BaHOT

npoueca

TexHuuka A0KYMEHTALMjA ¥ CHCTEMUMA

ynpasbatba

lpenopyuene nabopaTopujcke Bexbe

Yno3suaeake ca nabopatopujckom
OIpeMOoOM, OMIITH MOCTYNAaK H3Bohema
nabopaTopHjcKUX BekOHU, Mepe 3allTHTe Ha
pany

TpejcTasbakbe jeHOCTABHOI IEMO MOJiela
CHCTEMa YTPaB/balbd Matbe CIOKEHOCTH

TexHHUYKa JOKYMEHTALH]A jeIHOCTABHOT
JeMO MoJiela HCcTeMa YTpaBibathba Mate
CHOMKEHOCTH

.

[Monena onemema na rpyne

« [lpuankom peanusaumje BekOH 0lesbetbe
ce JeH Ha TpH rpyne

OuewnBame

BPEﬂHDBaILE ﬂcmapeuocn{ HCXO0Oa BPUIHTH
Kpo3:

* npalierbe OCTBAPEHOCTH HCX0/1a

®  TCCTOBC 3HAlLA

Ouewsnpame jgadopaTopujekux Bekon

BpenHoaaH;e OCTBAPEHOCTH HCXO/a BPILKTH




® OMHILE CTPYKTYPY jeIHOCTABHOT
CHCTEMA YTIPABIbaha

* HaBele cacTaBHe J1e/0Be jeIHOCTaBHOT
CHCTEMa YNpaBibatbd 0 00jacHH
HBHXOBY YJIOrY

® CaMOCTAJTHO TYMauH MoAaTKe
TEXHUYKE OKYMeHTaluje
jeaHoCTaBHHjer cHeTeMa YTNpaBbatba

Knacnduka-unja
cHeTema
YHpaB/batbi

® CTHUAMWE OCHOBHHUX
3HAbA 0
Knacuurauuju
cHCTEMA yTpaBibarba

® CTHLAbE OCHOBHHX
BEINTHHA Y aHAIN3H
CTALHOHAPHUX H
TPaH3HjeHTHHX
crama
jenHocraBHHjer
enemMeHTa

objacHu 1ojaM yrpasibara H
perynaumje

objacHn nojam Bohera npoueca u
Ha/30pa Hajl NPoLECOM

oljcanu nojaM CTALMOHAPHOT CTaka W
HaBejle jeJIHOCTaBaH MpUMep

objacHM MojaM TpaH3HjeHTHOT cTarba H
HaBele jeJHOCTaBaH NpuMep

objacHu nojam cTabHITHOT CTatba
CHCTEMa M HABE/IE jeJIHOCTaBAH
npuMep

o0jacHu nojaM HecTabWIIHOT CTaka 1
HaBele jelHOCTaBa npumep

® HABEIE OCHOBHE OCOOUHE H
KapakTepHCTHKE aHAJIOTHUX H
JUTHTATHHUX CHCTEMA VIIpaB/haka
HaBe/le jeHOCTaBHE NpHUMepe
aHaOrHHX H AHFUTAIHAX cHeTema
yrpasibatba

objacHn 0coOHHE H KapaKTepHCTHKe
JIMHEAPHUX W HeJTHHEapHHX cHCTeMa
yNpaBlbakba

HABE/IE JeHOCTABHE NPUMEpe
JIMHEAPHHX W HelTHHEapPHHX cHCTeMa
YIpaB/bakha

o0jacHn NojMOBE LIEHTPAIH30BAHOT 1
AHCTPHOYHPAHOT CHCTEMA YTPaB/balha
M HaBe/le je/IHOCTABHE NpUMepe
objacHu mojam cTerneHa
ayTroMaTtisalije cHeTema

CaMOCTAHO MOBEKE E/IEMEHTE
jeaHOCTaBHUjEr cHTEMA

TecTHpa pan cucTema (XeBHcajaoB
TECT CHIHAT)

OCLIMIOCKONOM CHHMH TallacHH 0BJIHK
YJ1a3HOT M H3Ia3HOT HanoHa

* [lojam ynpassaisa, perynaumnje, Bohema
npoleca 1 Haa3opa.

* Vnpasibatbe 0€3 1 ca NOBPaTHOM CIIPETOM.

¢ CTalMOHAPHO M TPaH3HjEHTHO CTatbe
cHeTeMa.

o CtabunHo U HeCcTAadWIHO CTabe CHCTEMA

® AHAJIOTHH H ANTHTANHH CHCTEMH YIIPaBIbatha

* JluHeapHu v HeJIHHEAPHN CHCTEMH
VIIpaB/batha

o [Tojam LeHTpaIH30BAHOT H ANTPHOYHpaHOTr
cHCTeMa yMnpaBibatba

* CTenen ayTomaTH3aluje cuctema

IMpenopyyene nadopaTopujcke Bexde
1. CrauMoHapHO H TPAH3HJEHTHO CTatbe

CHCTEMA

Kpo3:

* npaheme ocTRApeHOCTH HCXoda

* u3BewiTaje o ypahenum
nadopatopHjckum Bexdama

e oa0paHy nadopatopujckux BexON HAKOH
JABPLIEHOT LIMKYCa

Oxeupun Gpoj yacosa no remama
¢  (OCHOBHO O CHCTEMHMA YNIPABbatba

(1 1ac)
e CrpyKkTypa cHCTEMa yNpaBibatba
(4 yacoea)
s  Knacudukaumnja cuctema ynpasibama
(5 uacoea)
s Mephuu naeauu
(9 yacosa)
e  H3ppunu enemMeHTH
(2 yaca)
Vpehaju 3a komana0Bame 1 BU3YeITHH
HaA30p
(3 uaca)
e  CnpexHH eneMeHTH
(6 wacosa)
e JleTeKTOPH CHTHANA rPeLIKe
(2 yaca)
Cucremu ynpasbaia 0e3 nopparsie
cripere
(4 uacosa)

e CHCTEMH YNPaB/bakba ca NoBPaTHOM

criperom
(9 wacosa)

e [lporpamMaOuaHH JIOFMUKH KOHTPOJIEPH

SCADA cucTeMH
(13 yacoea)

e [lpumena cucrema ynpasibarmba y

eNIeKTPOEHEPreTHLH
(4 yaca)

I'I|3enop\r|ce 3a peajauiaun |! Teopu '|c|ce
HacTape

Ha yBo1HOM npeaasaky YNo3HAaTH YdeHHKe
ca OpraHu3aliijoM HacTaBe, NpaBuInMa




Ha TANACHOM OOJIMKY W3IA3HOT HANOHa
AepMHNILE TPAH3MJEHTHH IEPHOA 1
CTALIHOHAPHO CTak:e

Cd €KpdaHa OCUHIOCKONa Hp()Ll(’.‘HH
BpeMe Tpajarba TPAH3HJEHTHOT CTakba
(on 10% no 90% craunonapHe
BPE/IHOCTH)

Mepun
naBauu

® CTHLAKE OCHOBHUX
3HaHa 0 MEPHHM
JlaBaduMa y
cHCTEeMHMA
yrpaBbatba

® CTHL@AE OCHOBHUX
BEIITHHA Y paly ca
MEPHHM JaBadyuma

o0jacHH HaMeHY MepHHX JaBaya
CEH30pa Y CHCTEMY YNpaB/batba
HaBese OCHOBHY KJacH(ukaumjy
CEH30pa U MEPHHX JaBaya

o0jacHH NPHHLINM paja JaBava
nomepaja H HaBe/le MpPUMep NpHMEHe Y
CHCTEMY YIpaBlbata

HaOpoju ocHOBHe napaye Op3uHe
oo0pTama (TaxoreHepaTop, eHKo1ep)
¥ o0jacHH KLUXOB NPHHLIUN pana
HaBe/e NpUMep NpHMeHe jlasaya
Op3uHe obpTaka y cucTemy
YTIpaB/bama

o0jacH! NPHHLKIT pajia 1aBada ciie 1
HaBele jeHOCTaBa NpHMep NpHMeHe
o0jacHH NPHHLUM paja JaBaya
TeMnepaType W HaBeie npuMep
NPHMEHE Y CHCTEMY YMpaB/batba
o0jacHH NpUHUMN paja aaBava
NPHTHCKA U HABEIE NPHUMED NMPHUMEHE
¥ CHCTeMY YTNpaBbatba

o0jacHH NpHHLKI paja Jasauya HUBOA
 HaBeJle NPHMeEp MPHMEHE Y CHCTEMY
yrpaBbatba

objacHn NpHHLKI paja JaBaya
MpOTOKa W HABEIE NPUMEP MPHMENE ¥
CHCTEMY YNpaBJbatba

objacHn NpuHINMT pajia 1aBada
OCBET/LEHOCTH 1 HABEZE NpUMEp
NpHMEHE Y CHCTEMY YNpaB/bakba
KOPHCTH CTAHIapAHE MEPHE
HHCTPYMEHTE Y CHUMatby
oarosapajyhux kapakrepucTHka
MepHHX JaBava

o0jacHu nipouenypy cHUMama
o/irosapajyhux kapakrepHcTHKa

» Hawmena v ocHOBHE KapaKTepHCTHKE MEPHUX
JaBaua M ceH3opa.

MepHu nagaun nomepaja

Mepuu naeaun Gp3une obprama

MepHH aaBauu cuie

MepHun napaun Temeparype

MepHn 1aBayn NPHTHCKA

MepHu naBauu HHBOA

MepHH faBaun nNpoToKa

MepHN naBauy OCBET/bEHOCTH

Ipenopyuene naGopatopujcke Bexde
1. CHuMae CTATHYKE KapaKTePHCTHKE MEPHOT
JaBaua nomepaja
2. CuuMambe CTaTHYKE KapaKTepHCTHKE MEPHOT
Jasava Temneparype
3. CHumarbe u3a3He KapakTepucTHKe
TaxoreHeparopa

pana, KpHTEepHjyMHMa OLieHHBakba.
Harnacury 3nauaj ayromaruzaumje v
eIeKTPOEHEPTETHLIH, @ HCTOPH|CKH Pa3Boj
CIIOMEHYTH CaMO ¥ OCHOBHHM LIpTaMa y
CMHCIIY Haj3HAYA]HH]HX TPeHyTaKa y
pasBojy CHCTEMa yNpaB/baiba.

CTpyKTYpY cUCTEMA YIIpaBibatba 00paiuTH
MaKpocKonckH Oe3 ynacka y netabe.
TeXHHKY JOKyMEHTauujy obpaautu y
CMHCITY [1a YHEHHK 3Ha a KOPHCTH
oarosapajyhe karanouike nojarke.
OcHoBHe nojMoBe Y K1acu(pukaLiinjn
cHcTeMa ynpaslbakha 00jaCHHTH CIAHKOBHI0
Kpo3 oarosapajyhe jeqHoctaBHHje npuMepe,
Bonehy pauyHa o y3pacTty W npeisHamwby
yuenuka. Cucrem 3a n 6e3 nospatHe cnpere
objacuuTi 61okoBckn. CTaunoHapHa u
TPaH3UjEHTHA CTatba MOKPEINUTH NPUMEPOM
NpyHetba 1 Npaktbetba KOHAeH3aTopa,
npomeHa Op3nHe o0pTarka eNeKTPUIHOT
MoTopa  cantHO. Mephe naBade o0paauTi
Ha (PYHKUHOHATHOM HHBOY, Y3 QHATH3Y
NPUHUNNGE paja, OCHOBHHM
KapakTepucTHKama 1 npumMepuMa
npakTHuHe npumene. IpuMepe H3BPLIHUX
e/ieMeHTa 1 HUXOBE aHTYaTope PasMOTPUTH
Kao (pyHKUHOHAIHY LeanHy. Cucrem
ynpasjbaia 0e3 H ca noBpaTHe crpere
00jacHUTH Ha je/IHOCTABHUM TIPUMEPHMA H
O/10KOBCKOM HHBOY, n3behn cnowmeny
HyMepHuHYy ananusy. Perynatope odpaautn
ca aKlEHTOM Ha HHXOBE KapaKTePUCTHKE Y
cucTeMy ynpasibama. [IpakTnuny
peanHsauMjy perynatopa 1aTH Ha
NpHUMEPHMA NTPUMEHE THHEaPHHX Kona H
onepaunoHHX nojadasada. Moryhxoct
eanusalMje peryaatopa coTBEpeKH U Y
JIMFUTAHOM JIOMEHY CaMO CIIOMEHYTH.
Ilporpamabunne noruuke KoHTposiepe
uﬁpa,uurﬂ €a WTO BHIUE NPAKTHYHHX
npumepa. Hauux noeesupama [1J1La ca
HMI ypehajem nati va npumepy Tau-
naxena. Iporpamupawse HMI ypehaja




BpLIH 00pany pesyaTata HCMHTHBaa
MEPHHX JlaBada | Hauprta
oaroeapajyhe kapakTepuTike
(nujarpame)

H3spunn
CAEMEHTH

® CTHUAILE OCHOBHHX

3Hawa 0 H3BPLUHUM
CNEMEHTHMA
CTHUAHKE OCHOBHHX
BELITHHa ¥ paly ca
H3BPIIHHM
CNCMEHTHMA

o0jacHil HAMEHY 1 HaBele OCHOBHE
KapaKTepHCTHKE H3BPIUHHX efeMeHaTa
HaBe/e OCHOBHE NPUMEPE W3BPLIHHX
e/leMeHaTa i IHUXOBHX aKTyaTopa
CAMOCTAITHO N10BEKE eeKTPHUHH
BEHTHJI ca npunaiajyhum akryatopom

* W3BPLIM OYWTALE CHCTEMA Y pan
* JICMOHCTPHPA pal eeKTPOBEHTHIA,

OTBaparLe W 3aTBapatbe

* Hamena u OCHOBHE KapaKTepHCTHKe
H3BPILHHX eJleMeHaTa.

o [IpumepH M3BPLIHKMX efleMeHaTa H HhHIOBHX
aktyaropa (e1eKTpHIHH MOTOPH,
EIEKTPHYHH BEHTHIIH, LUWIHHADH
XHTpayJIMYHUX H HEYMATCKHX CHCTeMa)

IMpenopyuene naGopaTopujcke Bewxde
1. [ToBe3HBabE ENEKTPHYHOT BEHTHIA Ca

oarosapajyhum akryaropom

Ypehaju 3a
KOMAHOO0OBALE H
BH3YE/JIHH HAA30p

CTHLAWE OCHOBHHX
3Hama o ypehajuma
3d KOMaH/10Bame 1
BU3YETHH HAI30P

Hagene ocnosne Bpete ypehaja 3a
KOMaH/10Bakbe W 00jacHi HbUXOBY
NPUMEHY ¥ CHCTEMY YNpaBibatha
Hase/ie ocHoBHe Bpcte ypehaja 3a
CBETJIOCHY M 3BYUHY CHTHANH3ALH]Y H
objacHi lLUXOBY NPUMEHY ¥ CHCTEMY
yTpaB/batba

HaBe/1e OCHOBHE BPCTE MNOKA3ZHHUX
HHCTpYMeHaTa u 00jacHH HbUXOBY
NPHMEHY ¥ CHCTEMY YTpaB/baiba
Hagene npumeny LCD u LED
MOHHTOPA H NaHemna y CHCTEMY
yIpas/bara

* VYpehajn 3a komannosame

» Vpehaju 3a cBeTIOCHY H 3BYUHY
CHTHANM3ALM]Y.

o TTOKa3HH HHCTPYMEHTH,

¢ LCD u LED moHuTOpH M naHenu

Crnpexnn
e/IEMEeHTH

CTHLALE OCHOBHUX
JHAHA O CIIPEB(HI'IM
efneMeHTHMa
CTHUAKkE OCHOBHHX
NpaKTHYHHX
BEIUTHHA ¥ pady ca
OCHOBHHM CI'IpC)KHHM
eneMeHTUMa

ol0jacuu ynory nojauasava
HaBeJie OCHOBHE MOCHe MpeTBapaue
(na Oazu BurcToHoBOT MOCTA), HaUpTa
oarosapajyhy enextpuuny wemy
00jacHH HAUMH Pala v HHXOBY
NpUMEHY
o0jacuu npumeny U/l mepaux
npeTsapava
HaBele OCHOBHE pauyHapcke
nuHTepdejce
HaBele OCHOBHE HHIYCTPHjCKe
NPOTOKOIE 3a KOMYHHKALH]Y H
HHXOBE OCHOBHE KapakTepUCTHKE
camMOoCTaHO MOBE3Yje eNeMeHTe
cHeTeMa
BPLLIH NOJEIIaBaba YAa3HHX

+ Viora nojauaBaua Kao CripeskHUX eeMeHaTa

» MocHu npeTBapaun

« AD /DA npersapaun 3a 00pany MepHHX
CHUriana.

e U/l mepun npeTBapaym

o OcHOBHH MHAYCTPH]CKH NPOTOKOJN 3a
KOMYHHKALH]jy MyTeM HAYCTPHjCKHX
PauyHAPCKHX Mpexa, HHTepHeTa, MODHIHe
TenedoHHje W aHAPOUI CHCTEMA

Ipenopyuene nabopatopujcke Bexde
1. Meperbe MexaHHyKOT Hanpe3ama MpUMeHOM

MOCHOT MpeTBapaya W MepHe Tpake
2. JInneapHo KoJ0 3a NpeTBapate HaroHa y
CTpyJy
3.JIuHeapHo KOJIO 3a Npepapamke cTpyje Y HanoH

00paluTH Kpo3 NporpamMHpare Tau-naHena
ca je/IHOCTABAHHUM MPUMEPOM CTapT- CTOMN
(ynKLmje.

SCADA curem 00paauTi HH(POPMATHBHO U
MyNTHMeNHjalnHO. YIo3HaTH YHEHHKE ca
jeanoctasuum npumepom SCADA cuctema
KPO3 MyJITHMEIHjaIHY CHMYaLUjy.
OG0jacHUTH 3HaYeH:e Noje/IMHIX enemMeHaTa
HA eKpaHy, bUXOBY YIOrY, HAUHH
nokperasa onpeleHnx QyHKIH]a 1 CANHO.
YyeHHKe YNyTHTH KaKO e KOPHCTH
jenHocrasan npumep SCADA cucrema, 6e3
YIyIITamka Y TO KAKO Ce BPLIM CHCHTE3a
OBAKBOI' CHCTEMA (PA3BMiATH KOPUCHUYKE
BewTune). [pumepe npaxkTHuHe npuMeHe
cHCTEMA YIIpaBibatba 00patnTi
HH(OPMATUBHO Kpo3 oaroeapajyhe
MYJNTHMEHjAIHE cajlpkaje.

[Mpenopyke 3a peanusauuijyv

nabopaTopujckux Bexdn
[Touerak nabopatopHjckux BeKON

YCKIaJHTH ca TEOpHjcKOM HacTaBoM. Ha
YBOHHM YacOBHMA YNO3HATH YUeHHKe ca
CTPYKTYpOM naGoparopuje, HAYUHHOM H
opraHM3alHjoM pana Kao U Mepama 3aliTHuTe
Ha pajy.

[IpencTapsbamke jeHOCTABHOT AEMO MOJEa
CHCTEMA YNpaB/babd Matbe CII0KEHOCTH
08paauTH MAKPOCKOIICKH, 14 Ce Y4eHHLH
YTO3HA]Y ca eNeMEHTHMA CHCTEMA, HHXOBOM
HAMEHOM HauHHOM TOBE3HBaba Y
(ynkunonanuy uenuny. TexHuuky
NOKYMEHTALHjy 00paInTH KPO3 aHalnn3y
KaTaloIKUX H TEXHUUKHUX MOoaTaka
e/leMeHaTa 1Mo CHCTEMA YIpaBIbakba.
VueHHKe YNyTHTH KaKo /1a KOpHCTe
ojroBapajyhy TeXHHUKY JOKYMEHTaLH]y.
CraunoHapHa 1 TpaH3MjeHTHa cTaba
cucTema odjacHuTH Ha Mojeny peaxor RC
Kosla cHUMajyNH OCLIMIOCKONOM TanacHe
o0nuKe yna3Hor u uinasuor Hanowa. Kon
MEpPHHUX JlaBaua CHUMHTH ojroeapajyhe




BeJIMYHHA, MepH oarosapajyhe
BEUUHHE ¥ CYCTEMY
H3BOM obpany pesy.Jrara

JerexTopn
CHTHAJA IpelIKe

® CTHUAHC OCHOBHHX

3HaKA JETEKTOPUMA
CHTHanNa rpeLke u
HHXOBO] MPUMEHH Y
cHcTEMHMA
ynpaBbaiba

OMNHIIE HAMEHY AETEKTOpa CHrHena
rpetike

HaBee OCHOBHY K1acH(HKanmjy
JeTeKTOpa CHrHAMa rpellexe

HaBe/e NpUMepe AeTEKTOpa CHrHana
rpeLike

HaMeHa M KaicHHKaumnja 1eTeKTopa
CHMIHANIA rpelLlKe
NpUMEpH JIeTEKTOPA CHIHANA rpeLike

Cueremn
yrpas/batba 0e3
NoBpaTHe cnpere

CTHLIAE OCHOBHUX
3Haa 0 CHCTEMUMA
ynpasibarba 0e3
MoBpaTHE cnpere

o0jcany nojaM cucTema ynpaejbaiba
0e3 nosparsxe cnpere

HaupTa OCHOBHY OJIOK CTPYKTYpPY
cuctema Ge3 noBpaTHe cripere U
HMEHYje noje/inHe enemeHTe G0k
meme

oljacHu nojaM npeHocHe PyHKUHje
cHeTeMa

HarNMLle NpUMep npeHocHe QyHKuUnje
jenHocTaBHujer odjexra

0JIpeln NpeHocHy (PYHKUKMjY cucTema
Y OTBOPEHOj CNpe3y Koja ce cacTojH ol
ABa WK TPU KACKaaHO Be3aHa O/oka

Jeduunuuja cucrema 6e3 noBpaTHe cnpere
OcHoBHa OJ0K CTPYKTYpa cHcTeMa
ynpasbaa 0e3 nospearHe cripere

[lojam npenocue ¢yukumje oGjexra
IMpexocHa (yHkumja cucrema Oe3 noparHe
cripere

KapakTepuCTHKe, Naktby 00paTHTH Ha
TEXHHYKE KAPDAKTEPUCTHRE PA3MaTPAHHX
nasayva. Peannsauujy sexOe mepHu
npersapay ca MEPHOM TPAKOM peaiii30BaTH
Ha 6a3u ButcronoBor MocTa. YieHuunuma
noceOHO 00jaCHUTH TEXHHKY MOCTAB/baba
mepHe Tpake. HanoHacko cTpyje npersapave
peann3oBaTH NPUMEHOM JIMHEAPHHX Kosa 1
onepauHoHnX nojadasaya. CHUMabe
JAHHAMHYKOT 0/13MBa OCHOBHHMX peryiaropa
YPaauTH Ha XapaABEPCKOM MOETY
perynaropa ca JMHeapHUM KONHMa K
MoepalHoOHHM NojayaBauiMa CHUMahem
TANaCHAX 00JIHMKA YJIa3HOT W H3JIA3HOT
curuana ocuuaockornom. Takohe oBy BexOy
moryhie je peanusosaru y oirosapajyhiem
co()TBepy 3a CHMYJALIM]Y eNeKTPHIHHX KOJa.
Jlaboparopujcke Beskbe us [J1L-a ypaanti
Ha uenuTHOj cranuum ca IJILL koHTponepom
u npatehom onpemMom H nepHpepujama.

Cae nporpamcke (hyHKHje (Tajmepy,
Gpojaun, ananorue ynxunje) peanusonartn
Ha H3BPLIHOM OpraHy Kao IITO je




CuHeremu
ynpaB/biakba ca
NMOBPATHOM
cn I'IEFDM

® CTHUAHE OCHOBHHX

3Haa 0 CHCTEMHMA
ynpBasbamba ca
NOBPaTHOM CTIPErom
CTHUAE OCHOBHHX
NpaKTHUHHX
BEIITHHA Y aHaH3H
paza OCHOBHHX
perynatopa
CTHIAE OCHOBHHX
MPaKTHUHHX
BEIITHHA Y aHallH3K
pana jeIHoCTaBHHjN
cucTeMa ca
MOBPATHOM CTIPEroM

o0jacHH nojaM cUcTeMa YIpap/bakka ca
NOBPATHOM CIIpEroM

HaLpTa OCHOBHY O/IOK [weMy H ofjacH
YAOry NOje/IMHUX eleMeHaTa

o0jacHH 1nojaM peryiaTopa i tberosy
MO3MLHJY ¥ CHCTEMY YNpaB/batba ca
MOBPATHOM CIIPEroMm

HaBe/le OCHOBHE BPCTE perynatopa
HaupTa cACKTPHUHE WEeMEe OCHOBHHUX
BpCTa peryiaTopa W HaBeje tbHXO0Be
KapaKkTepHCTHKE

CKHLHpA OI3UBE OCHOBHHX BpCTa
peryaaTopa Ha OACKOUHH TECT CHIHAN
oJpelH NpeHocHy QyHKUH]Y
JjetHOCTABHHM]er CHCTEMa Y 3aTBOPEHO]
cripesu

aHann3upa cTadHIHOCT cHeTeMa
npeMe KapakTepy 013HBa Ha NodyaHK
TECT CHrHal

o0jacHH MPUHLNAN KacKaaHe
peryJiaije n HalpTa jeIHoCTaBHujy
LUTOK LeMy

TECTUPa paj U CHUMH IHHAMHYKH
O/I3MB OCHOBHHX peryjaTtopa Kju cy
nobyhenu TecT 0ACKOUHOM
(yHkunjom (XeBucajaoB TecT CHrHaN)
aHaIn3upa JAMHAMHYKH O/13UB
jeaHocTaBHHjer CHTeMa ca NOBPaTHOM
cnperom

KOMEHTapHILE pe3yaTaTe AHHAMHYKOT
O/I3HBa €A aCMeKTa CTAOUIHOCTH
cHcTema

* Jledunuumja cucreMa ynpaebata ca
NOBPATHOM CIIPEromM, OCHOBHA Onok wema.,

« [lojam perynatopa H nosuiimja y cHcTemy
yrnpaBbakba.

+ OcHoene Bpcre perynaropa (P, I, D, PL,
PID)

o [lpaxkTHuHa peanusaiija peryiaropa

e CraTnuka ¥ AWHAMHYKa aHann3a OCHOBHHUX
peryiauHoHUX CTPYKTYpa

+ (DyHKUHja MPeHOoca ca NOBPATHOM CNPerom

* Crabunnoct cuctema

e [llonewapatbe JHHAMHYKOT O3HBa CHTEMA
nojielIaBaeM napameTapa perynaropa

o TIpuHuun KackauHe peryiauuje

Ipenopy4yene JadopaTopHjcke Bexkde

1.CHuMame IHHAMHYKOT OJ3HBA OCHOBHHX
perynaropa P, P1, PID, nonewagare
napamerapa

2.CunMame IMHAMHHKOT 0/13HBa
JelHoCTAaBHM]er CHCTEeMa ca NOBPaTHOM
Ccriperom

IMporpamaduinn
JIOTHYKH
KOHTpOJIepH

® CTHUAHE OCHOBHHX

3Haba 0
nporpaMadHiIHuM
JIOrHHKHM
KOHTpO/NepHMa 1
HHXOBO] MPUMEHH
CTHLAHE OCHOBHHX
NpaKTHYHUX
BEIITHHA ¥ pamy ca
TUILL konTpOnepuma
H IbHXOBHM

oGjacuu wra je To [JIL] n nasene
MoApYyUje Hherose npHMeHe y
CHCTEMHMA YTIPABIbakha

Haupta ocHoeHY 0ok wemy [TJI1-a n
o0jacHH OCHOBHHM NPHHLMN paja.
0cDajCHH KOHCTPYKUHOHE
kapakrepuctuke [J111-a

o0jacHu OCHOBHE BPCTE yJiasa u
unasza IJ1LL-a n kHUXOBY HameHy
HaBele OCHOBHE BpPCTE
KOMYHHKAaLIMOHHX MPOTOKOA KOje

o [lojam u pynxumja IJ111-a.

e OcHosHa crpykrypa [TJILl-a 1 ocHOBHH
NPUHLKN paja.

* Koncrpykumone kapakrepucruke [JIL-a.
KOMNaKTHH H MoaynapHH ypehaju

o Hauun nanajamwa IJIL-a, anruranyn ynasu
M aHANOTHM YIa3H(CTPYjHH 1 HANOHCKM),
JAHTHTATHU(PENS]HH M TPAHIHCTOPCKH) H
aHaIOrHH M3Na3m.

+  KoMyHHKAaUHOHH NMPOTOKOJIN KOj€ KopHeTe
TJIL-0BH

JjeaHOCMEpHH MOTOP €a MEPMAHEHTHUM
MarHeruma Hanosa a0 12 wam 24V,
OuetbHBatbe BEKOH pearn3oBaTH Kpo3
NPOBEPY NMPAKTHYHUX 3HAHKA W BELWITHHA, T3B.
on0paHa BekOH, nperne U3BewTaja o paay y
nadoparopuju. [lopen yobuuajennx mepa
sawruTe (3abpaHe yKbyuuBama Oe3
npernea HT/...) H3BOPE Hanajama n ocrane
enemenTe Bexbe, rae je to moryhe,
HanpaBHTH TAKO 1a MOrPELIHO YKIbY Y HBatE
HE JIOBEJIE 10 YHHIITEbA €71, KOJa Hin He
yrposu 6e30eHOCT yUeHHKa.

Hanomena

Jlo3BosbeHo oIcTYNamke 01 nporpaMa Moxke
na 6yae 10 20%, anu ra mopa na o100puTH
onrosapajyhu cTpyuH#H opraH LIKone.




nepudepnjama

kopucte cappemenn [LJ1LL-oBn.
JleMOHCTpHpa HauKH NKpeTamha
annukaTHBHoOT codTBepa 3a
nporpamupatse [1J111-a u objacun
HaMeHY OCHOBHHX e/leMeHaTa nposopa
nporpaMupa jeIHocTaBHuje neaep
AWjarpame

nokpehe onumjy 3a cuMynanujy pana u
TECTHPA MPOrPAMCKO PELLIEHE

BPLIN YHHTABAE jeHOCTaBHUjer
nporpama y IJIL] u nokpehe mweroso
H3BpLUABALE

HALPTa NPHHIMICKY LIeMy
nosesusamwa [1JILL- a, pauynapa u HMI
ypehaja ‘

HarpasH je/HOCTABHH]€ BU3YEJIHO
okpyxetbe Ha HMI (cTapt cton
TacTep)

00jCHM HAMEHY CHCTEMA 3a HAl30p Y
peanioMm BpeMeHy

camMOoCTaHO MOBEKeE y/ase H ninase
[TJIL-a npema nNpuAoKEHo] WemMu
nporpamupa (pyHKLHjY camoapiara
KOPHCTH pasiHyuTe BpcTe TajMepa (on
delay. off delay., on/off delay) n
opojaua (up- counter, down counter,
up/down counter) y CHHTE3N
jenHOCTABHH]HMX Mporpama

KOPHCTH je[IHOCTABHE aHAIOrHE
(yuxunje y nporpamupatby IJILL-
a(analog comparator, analog trigger,
analog amplifier)

noeexe [NJILL u HMI ypehaj ca
pauyHapoM,

HanpaBH jeHOCTaBaH NPOrpaM Ha
HMI ypebajy 3a ykiyuere 1
HCKIbYUEHe AurHTanHor winasa [1JIL1-
a

» [lpornamupamse [1J111-a, cofreepcko
OKPYHKEHE.

* AJiaTi 3a nporpamupase neaep aujarpama,
ocHOBHE (yHKUM]e.

* [lpumep peann3aumje jeHOCTABHHX
nporpama y TJILL-v

e Cumynauuja H TeCTHpatbe NporpamMmcKor
pelema.

*  VYuurasawe nporpama y [1JIL] u nokperame
H3BpLUABALA.

» [losesnname [1JIL[-a ca HMI ypehajem,
noJellaBakhe napaMerapa KOMyHHKaLuje.

* [lpassmeibe jeHOCTABHOT BU3YEIHOT
okpyxersa Ha HMI ypebhajy.

e CucTem 3a HAA30p Y PEaHOM BpeMeHy
SCADA.

Ipenopyuene naGopaTopHjcKe Bekde
1. OcHose pana ca [1J1LI-om, noeesusatse,

nporpamMupise hyHKUHje camoapiKarma

2. [Mpumena tajmepa u Opojaua y
nporpamupaisy [1J1L1-a

3. [pumena cnoxeHnjux yHkunja y
nporpamupassy I'JIL-a

4, Ananoruu ynasu [1J1Ll-a, ocHoshe
aHanorHe (GpyHKUHje cOPTBEPCKOT OKpYKeHba

5. [Mose3usarse IJI1L-a ca

HMI(Taunanen) ypehajem, ympesxanare.,
nporpaMHparse (CTapT/cTon AHrHTalHor
wanasa [1JI11-a)

Tpumena cuerema
yNpaB/batba y
eIeKTpo-
CHEPIreTHIIH

® VIIO3HaB batbe
Y4Y€HHKA Ca OHOBHHM
npuMepHmMa npuMeHe
CHCTEMA YNpaBjbaka

Y
CIEKTPOSHEPIEeTHLLH

HABE/IE OCHOBHE NPHMEpE MPHMEHE
CHCTEMA YIIpaBIbatba ¥
e/IeKTPOeHepreTCHIMN

* VYnpaerame y TpaHcOpMATOPCKUM
cranuuama, npumena SCADA cuerema

* Ynpapsbawe Y pasBoAHUM MOCTPOjerHMa,
npumena SCADA cucrema

*  AYTOMaTH30BaHH MPOLEC CUHXPOHH3aLIHje
TEeHEPaTOpa Ha eNEKTPHUHY MPEKY




[Ipumena cappeMeHHX ynpae/bauKkHX
CHCTEMA ¥ JIMCINCHEPCKHUM LICHTHMA
[Tpumep BU3yeaH3aLHje H Han3opa
TEPMOENIEKTPaHE/ XHPOEIEKTPaHe
npumenom SCADA cucrema

[Ipumep perynauuje Gp3une MoTopa
JjeaHocMepHe cTpyje

[Mpumep perynaumje Op3nHe aCHHXPOHUX
MoTOpa

KOPEJIALIHJA CA IPYTUM INPEJMETHMA

- Enextpuuna mepemwa

- Enexktponunka

- Co(TBepckH anaTH y eNeKTPOeHePreTHLH
- EHepreTcka eleKTpOHHKa

- Enexrtpuune maluiuHe

- Enextpoeneprercku BonoBH

- EnekrpoeHepreTcka noctpojerma




MPAKTHYHA HACTABA

1. OCTBAPUBAIGE OBPA30BHO-BACITHTHOTI PAJIA — OBJIHLH U TPAJAILE

HACTABA
PA3PE]] YKVYITHO
Teopujcka HacTaBa Bexbe [TpakTHuHa HacTaBa Hacraga y 610Ky
I 148 148
11 148 148
111 105 60 165
v 93 30 123

2. UWJbEBH YUYEIA

Ocnocobbasame YHEHHKA 3a:

— Opraunsosame paja y ckiaay ca MepaMa 3aluTuTe 371paBiba u OesbeaHocTH Ha pasy

—  Kopuuihemwe anara, mepuum ypehajiuma 1 HHCTPYMEHTHMA M IHXOBOM MPHMEHOM NpH u3Bohemwy panosa
— M3eohere paziosa Ha M3PAH ENEKTPHUHNX HHCTANALIM]A

— H3sobemwe npukbyuena ofjexTa Ha eNeKTPOAUCTPHOYTHBHY MPEKY

— H3poljere panosa y eleKTPOMOTOPHHM NMOTOHUMA

— H3Boheme enextpo pajsopa Ha HAA3eMHHUM M KaONOBCKHM BOJOBHMA

— M3poljemwe enexTpo panopa Ha eNeKTPOEHEPTeTCKHM MOCTPojeriMa

— Jlounparme 1 0TKIamaike KBapoBa Ha eIeKTPOSHEPreTCKHM BOJOBHMA 1 MOCTPOjelhHMa

— Passujarbe 0ArOBOPHOCTH NPEMa POKOBHMA W KBAIHTETY W3BEEHNX Paj0Ba




3. HA3HUB H TPAJAIBE MOAYJIA

Paspen: NpBH
Tpajatbe MonyJia (MacoBH)
B I b
TTpakTHuHa HacTaBa y MalllHHCTBY 36
[MpakTHuHa HacTaBa y eNeKTPOTeXHHLH 112
YKYIIHO: 148
Paspen: JAPYTH
Tpajatbe Monyna (dacoBm)
B I b
Enexrpuute HHcTanalmje 100
IMpukbyderse 00jekTa Ha HICKOHANOHCKY AHCTPUOYTHBHY Mpeky 48
YKYIHO: 148
Paspen: Tpehn
Tpajarbe Moyna (MacoBH)
B I1 b
EnexTtpoeHepreTckn Haa3eMHH BOJIOBH HHCKOT HamoHa 30
Enementy kabnoBCKHX €1€KTPOSHEPIETCKNX BOOBA, CAMOHOCENHX CHOMOBA H ONTHYKKX Kabnopa 39
EnekTpoMoTOpHH MOroH 36
bnox npaktiuna vactasa | - M3rpamma eNneKTpoeHepreTCKUX BO10Ba 60
YKYTIHO: 105 60
Paspen: YETBPTH
Tpajarbe Monyna (HacoBH)
B 11 b
EnemenTy TpaHc)opmMaTopckux W pasBOAHHX MOCTPOjetba 12
TpancopMaTopy cHare y nocTpojembuma 18
PajioBH Ha U3rpajitb}i eNeKTPOEHEPTreTCKHX NOCTPOjetha 63
bnok npakTiuna Hactasa 2 - Mepetse u npaliere napaMerapa el1ekTpHuHe Mpexe 30
YKYIIHO: 93 30




4. HWJBEBH, HCXO/JIH, OBABE3HH H NMPENOPYYEHH CAIPKAJH U YIIYTCTBO 3A TUJAKTHYKO-METOJHYKO OCTBAPUBALGE IMTPOT'PAMA

Paspen: NMPBH
Ha3us monyna:
Tpajawe moayna:

MpakTHyna HacTaga y MAUIHHCTBY
36 uacosa

VICXO/M MOIYJIA YIIYTCTBO 3A
LM/BEBH MOIY.JIA o 3aBpIIeTiy MOTYJia yueHHK fie AT Y cramy 0“33{,’;&?&%3%15“" JAMAAKTHYKO-METOAMYKO
T OCTBAPHUBAHE ITPOIPAMA
. OCHOCOG.ThaBaH:e YUEHHKA - nplrlvucrbyj(’.' FAIUTHTHE MEPEC 01 MEXAHHYKHX ﬂpaBHﬂHHK JAUITHTE Ha pany. KOPHCTHTH FAKOH M MpasiIHHKES 3alUTHTE Ha

34 YYBAHLC 3/1pABIba H
npuApKaBatbe Mepa
3aWITHTE HA PAdy.

noBpena;
*  NpHUMerbYje 3aLTHTHE Mepe 01 Noapa;
e KOPHCTH 3aIITHTHY OTIPEMy.

MCPC 3ATHTE 011 NOMApd.
3awTHTHA anpema.

pany

KopHCTHTH NPaBHIHIK O NPOTHBIOKAPHO]
3aITHTH

JleMoHcTpUpaTH ynoTpedy 3aluTHTHE onpeMe
[Ipenopyueno BpemMe 3a peanusaumjy oBHX
canpxkaja: 4 uaca

+ Ocnocobmapame yHeHHKa
3a NPABWJIHY NPUMEHY
0/IpiKaBabe PaTHOHHIKOT
anara.

« Kopuctn ypehaje 3a oOpaxy marepujana;
+  KOpPHCTH anar 3a obelexaBatbe;

+  KOPHCTH MEPHH anaT;

*  KOPHCTH PYYHH anar;

« ojapixaea ypehaje v anat;

« MpUMEHsYje Mepe 3aluTHTe Ha paty.

Pagnonnuku anar.

Anar 3a Mepeme (MeTap, LecTapH,
YHHBEP3aJIHO MOMHYHO MEPHIIO, MUKpPOMETap,
ayGunomep).

[Mpumena u onpikasame anara (kiewmra,
oasHjauu, Sypruje, Oywmnauue, crere,
TecTepe, Typnuje. uekuhu, KbYUeBH, UTL.).
Xurujexa paja.

Mepe sawtute Ha pauy.

KopucTuT cTpyuHy antepatypy

Kopueruru karanore npoussohaua ypehaja u
anara

Jlemonctpuparu ynorpedy ypelaja u anara
JlemoncTpupaTi nocTynak Mepera MepHHM
anaruma

JlemoHcTpHpaTH HauKH onpKasaka ypehaja u
anara

[Ipenopy4eHo Bpeme 3a peanusalijy 0BHX
cajapxaja: 6 yacopa

« (CrHuame 3Haka o
I\'ﬂpElKTl:pHCTHKaMa
maTepHjana .

+ OcnocobbaBame yueHnKa
3a kopHwhemwe cTaHnapaa,
HOPMATHBA H TEXHHUYKO
TEXHOJIOLIKE
JOKyMeHTauuje.

*  Mperno3Ha MeTaie U Jerype;
*  KOPHCTH CTAHAAPAE H KaTaJ10Te NPpOr3BOaa
(numoBa, npoduna, kulia, Nexajesa).

TexHuuKe KapakTepUCTHKE MaTepujana
(reoxhe, vennk, Gakap, anymuunjym, Gpousa,
MECHHT').

[Moaynpou3goau U NPOUIBO/IM KOJH ce
KOPUCTE. Y MALUMHCTRY (1104e, TUMOBH,
Tpake, JKHLe, MTPo(HIN, UEBH, NekKajeBH).

KOpHCTHTH CTPYUHY IHTEpaTypy

Kopucturu cranjapae, nponuce v karanore
KopHcTuTH y30pKe MeTana, nojiynponssoje u
Npou3BOIe

[penopy4eHo Bpeme 3a peani3aiiijy oBHx
caapsxaja: 6 yacoea

« Ocnocodbapatbe yueHHKa
3a OpraHu3oBaike paja u
paunoHanHo kopuinhemwe
eHepruje u marepujana.

+ OcnocoObaBate yueHHKa
3a u3Bohjere MalllMHCKHX
1 PYUHUX Onepaiuja.

*  KOPHCTH TEXHHUYKO TEXHOJIOUIKO YIYTCTBO;
«  00eNexH NpeaMeT paja;

*  W3Bejle MalllHHCKe Oonepaliuje;

. Kl’}pHCTH OCHOBHE MAIIMHCKE €/IEMEHTE.

Untame TeXHHYKO TEXHOIONIKE
JNOKYMeHTaumje.

Obenexapatbe MaTepHjana.
TexHonowkyn nocTynax npu oGpaan
MaTepHjana: cevereM, TypPIHjatbeM,
OylIeeM, capnjathem.

OCHOBHH MALIMHCKH eJIEMEHTH (HABOjH,

KopueTHTH cTpyUHy anTeparypy

OGjacHHTH KaKo Ce& KOPHCTH TEXHUYKO
TEXHONOWIKA I0KYMEHTaLHja
JlemoHCTpUpaTH KaKo ce NPaBUIHO
obenexapa npeaMeT npu odpaan
JlemoHcTpupaTi Kako ce yuspuhiyje npeamer
JleMOHCTpUpaTH NpaBHIaH MoJoKaj Tela n




HaBpPTKe, MOJUIONIKE).

npaBuiHo Bolewe anara npu obpanu
marepujana

« OOjacHHTH KaKo ce OCTBApyje opraHu3aLmja
PaHOT MECTA W 3HAYA] XUTHjeHe paja

« [lpenopy4eHo Bpeme 3a peanusalijy OBHX
canpxaja: 20 yacosa

Ha MOYETKY MOOyNa YHEHHKE YIO3HATH ca
LH/bEBHMA M UCXO/IMMa HacTaBse / Yuera, MjiaHom
paia 1 HAYHHHMA OUEH:HBaba

O61HuN HacTaBe

Moayn ce peanusyje kpo3 cnenehe obnuke

HacTape:

* TpaKkTH4Ha HacTapa (YKynHo 36 vacoBa)

« npu u3Bohewy NpakTHUYHE HACTABE O/E/LeH:e
ce JIeNIH y 1iBe rpyne

MecTo peanuszaunje HacTaBse
- paaHOHKLA

Ouebnpaise
Bpe/iHoBae 0CTBaApEeHOCTH HCXO/1a BPILIHTH
Kpo3:
1. npaheme OCTBAPEHOCTH HCX0AA
2. npahemwe npakTHYHOT pajaa

3. TECT MPAKTHUYHHUX BELITHHA
4. aKTHBHOCT Ha Hacy




Hasus moayna:
Tpajame Mmoayna:

TpakTHYHA HACTABA Y eJIEKTPOTEXHHIH
112 yacopa

HH/BEBH MOAYJIA

HCXO0JH MOAYJIA
Ilo 3aBpiuerky Monyna yueHuk he OUTH Y cTamby
na:

OBABE3HH U MPENOPYYEHH
CAIPKAIJU MOIYJIA

YOYTCTBO 3A
JTUIAKTUYKO-METOAUYKO
OCTBAPHBAILE MTPOIrPAMA

OcnocoObaeare yueHHKa
3a vyBaibe 31paBiba M
NpUAp/KaBata Mepa
3alITHTE HA pamLy.

« TpHMEHYje 3aUITHTHE MEpEe OJ1 LITeTHOT
yTHLA]a eNEKTPHYHE CTPY]e;

*  KOPHUCTH 3alITHTHY ONpeMy:

« Tnpy:xu npey nomoh noepehexom on ynapa
CJEKTPHYHE CTPYje.

YTHIIA] eNneKTPHUHE CTPYje Ha uoBeKa.
Mepe 3awTHTe Ha paty.
[pysaise npee nomohu.

JlemoHCcTpUpaTH pan 3alITHTHHX CpecTaBa
JemoucTpHpaTh npyxame npae nomohn
[Tpenopy4eHo Bpeme 3a peanu3aLiijy oBHX
canpxaja: 4 yaca

OcnocobbaBatbe yHeHHKa
3a ynTalLe npojexara u
wema.

« npenosHa cumOoNe y TEXHHUKO TeXHOJIOLIKO]
JOKYMEHTaLHjH;

« ojabepe norpedHe elleMeHTe HA OCHOBY
cumbona:

e yupra cumOONe y 10KYMEHTALH]y.

CumOo0H 1 03HAKE Y EJIEKTPOTEXHHULIN.

KopuetHTi cTpytHy anTeparypy, craHiapie
H MporHece

KOpHCTHTH TeXHHUKe NJIAHOBE W NPojeKTe
CNEKTPHYHHX MHCTANALN]A 1 eNeKTPHYHE
weme ypehaja

[penopydeHo Bpeme 3a peanusaiiujy OBHX
canpiaja: 6 uacosa

OcnocobOsbapatbe yueHHKa
3a kopuuiliee anara.

OcnocodibaBambe yueHHKa
3a OApAKaBame anara.

- oflaﬁepe H KOpHCTH anar;
+ OlpiKaBa ajar.

AnaTH KOjH ce KOpUCTe ¥ eNleKTPOTeXHHLM.
Onpxapame anara.

Kopuerutu karanore ypehaja n anara
JleMOHCTpUpaTH NPHMEHY anarta
JleMOHCTPUpaTH HaYHH OAPKaBakba anaTa
[TpenopyyeHo BpemMe 3a peanunsalijy OBHUX
canpxaja: 4 uaca

OcnocobbaBame y4eHHKa
3a

npuMeHy
ENEKTPOTEXHHUKHX
mMaTepmjana.

Ocnoco0/baBame yHeHuKa
3a kopuiuliere cTaHaapia,
HOPMaTHBA H TEXHUYKO
TEXHOMOLIKE
NOKYMeHTaluje.

e MNpeno3Haje enekTpoTeXHHYKe MaTepujane:

= MI03HAje MeXaHNUKe W eJeKTpHIHE
KapakTepuCTHKE MaTepujana;

e KOPHCTH CTAHAApAe H KaTanore MpoH3Boa.

[posoaunun (Gakap, anymunijym, cpedpo,
31aT0), 0CODMHE M NPUMEHa.
[Monynposoaunty (repManijym, CHIHLHjYM),
ocoBHHe H MpHMeHa.

Hzonaumonn matepujann 1 AHENEKTPHLN
(nepTHHAKC, KIHPHT, I'yMa, peLnaH, THCKYH,
CTaK0, KepamMuKa, nopiynaH), ocodnne u
NpUMEHa.

MarneTHn MaTepHjanu (Meku H TBpIH
MarHeTuiu: GepuTH, ATHHKO, MarHETHLH Ha
0a3u peTKHX 3eMasba), 0coDHHE U MPHMEHa.
[Tpoussonn Koju ce KopueTe y
eNeKTPOTEXHULM (KHLE, KIleMe, H30J1alioHe
Tpake, OyKHpH, H3ONAUUjE, CTATHH MATHETH).

Kopuetut cTpyuny auteparypy
Kopueruti craniapae, nporice u katajiore
Kopuetnti y3opke matepujana u nponssone
ITpenopydeHo Bpeme 3a peantsailitjy OBHX
canpxaja: 12 vacosa

Ocnocobbaate yueHHKa
3@ MPeno3HaBambe
IIPOBO/IHUEKA KOjH Cce
KOpHCTE ¥
eNIeKTPOTEXHHLIN.

« [Ipeno3Ha eNneKkTpoeHepreTcke,
€NEKTPOHHCTANALHOHE, TeleKOMYHHKALHOHE H
OnTHYKe KadoBe;

- OTBOPH NMPOBOAHWK NMPABHIHO CKHHE NIallT 1
H30M1ALH]Y POBOIHHKA;

EnexrpoeHepreTcku Kadnosu.
EnextpouncTanauHony NpoBOIHHIM.
TenekoMyHHKaUHOHN NPOBOAHHLN .
Onruakn KadnoBH.

JIHHaAMO Euue

KopuernTy karanore pazsinunTux
npouseohaua kabnoea M AMHAMO KHLIA
KopueTurn kabiose H IMHAMO KHUE
JlemoncTpupaTi oTBapame kabnosa,
NpUIpEMY KpajeBa i HACTABJbatLE




Ocnoco0/bagame yHeHKa
3a npUnpemy u
HACTAB/bAE MPOBOJHHKA.

HACTABH (MOBEXkE) H H30NYje HACTABAK:
HAMNpasy OKLE Y 3aBUCHOCTH 01 TiﬂBpTH:ﬂ;
nocTtasiba Kadn mamyquie u (hactoue;

CKHHE H30al1]y, HACTABM H H30/1Yje JIHHAMO
HnLe

JleMOHCTpHpaTH 1IEMHpat-e NPOBOIHNKA H
uzpajy cuonuha

[lpenopy4eHo Bpeme 3a peani3aiiijy oBHX
canpxaja: 12 yaca

OcnocobbaBarbe yueHnKa
3a nose3uBame npudopa
KOjH €€ KOPHCTH ¥
eNIeKTPO M
TeJIeKOMYHUKALMOHHM
MHCTaALMjaMa.

NMOBEXKE rlomohy I'lpOB(),ElHHl{ﬂ OCHOBHH
e/1IeKTPOHHCTAJIALMOHN NPHOOp;
noeexe noMohy NpoBoaHMKA
TENEKOMYHHKALHOHN npndop.

Enexrponncranaunonn npubop (ocurypaun,
CKJIONKe, YTHUHHLE, CHjaInYHA rpa).
TenexomyHukaunouu npudop (perzaere,
TenepOHCKa NPHKIbYYHHLA, TeNe(OHCKH
YTHKaY).

Kopuerurn katanore nponseohaua
JleMOHCTPHpPATH MOHTAXKY H MOBE3HBAE
ofnpeme y CTPYjHO Kono

JlemoHcTpuparn metoie 3a yrephusarme
HcnpaBHOCTH Npubopa

HﬂﬂpﬂBHTH BEKOE HA MOHTAXKHUM r104aMa
BesOe panuti y uMknycy

[lpenopy4eno speme 3a peanusaumjy OBHX
canpxaja: 24 yaca

Ocnoco0/maeaie yMeHHKa
3a pajl ca HHCTPYMEHTOM.

KOPHCTH aHANOTHE H JHTHTAIHE MEPHE
MHCTPYMEHTE;

NoJAeCcH MHCTPYMEHT (jesHOCMepHa,
HaHW3MeHHYHa cTpyja). onabepe MepHO
nozapyuje:

OIpeaH KOHCTAHTY aHATIOrHOT MHCTPYMEHTA:
H3MEPH OCHOBHE €IEKTPHUHE BEHUHHE: HATOH,
CTPY]Y, ONOp H KANAUMTHBHOCT.

YIIHBCP3EIJTII“ JHTHTATHH HHCTPYMEHT.
YH}iBepfiaJlHM AHAJIONHH HHCTPYMEHT.

JlemoncTpupaTH paj ca MHCTPYMEHTOM
MI3BpLINTH MEpetba Ha MOHTKHHM TIoYaMa
[penopyueno BpemMe 3a peanusalunjy OBHX
canpikaja: 22 yaca

Ocnocod/baare yueHHKa
3a NPHKIbYYehe
noTpolaya Ha H3Bop
€JIEKTPHYHE EHEpruje.

pasiHKyje cHCTeMe Han3MEHHYHE H
jenHocMmepHe cTpyje;

MPHKJbY'YH NOTPOLIAYE HA H3BOPE ENEKTPH'HE
eHepruje.

HM3Bopu jenHocmepHe cTpyje (ranBaHcku
EIIEMEHTH, HCIIPaBIbaYH, aKyMyJaTopH).
H3popn HanzmeHnuHe cTpyje (Tpodazuu u
MOHO(a3H! CHCTEM).

ITpukaszaTh U3BOpe jeHOCMEpHE CTpyje
JleMOHCTPUpaTH NMOBE3UBAkE MOTPOLIAYA HA
H3BOp jeIHOCMEpHe CTpyje

ﬂcMOHCTPHpﬂTH NOBE3HBAKC NOTPOLIAYA Ha
cHCTeMe Ha3MeHH He CTpyje

[penopyueno Bpeme 3a peanusalmnjy oBHX
canpkaja: 4 yaca

OcnocoO/bapathe yMeHNKa
3a MEKO JleMJbetbe.

ojabepe onpeMy W matepHjan;
H3BElE MPHIIPEMY 3a JIEMIbEHE;
H3BPLIH JIEMIBCH:E,

Cnajare NpoBOHNKA JIEMIbEHEM;
Jlemiberbe Ha WITAMITAHO] MI0YM.

KopHCTHTH cTpyUHY HTEpaTypy.
JlemoHcTpUpaTH criajarme NpoBOAHUKA
TIEMIBEHLEM.

JIeMOHCTPUpPATH IEMIbEHE HA LITAMIAHO]
TIOYH.

[TpenopyueHo BpeMe 3a peann3alinjy oBHX
canpxaja: 8 uacosa

OcnocobbaBare yueHHKa
3a HCTTHTHBAE 1
yrpaiiby nacHBHHUX
eneMeHara.

oj1abepe Ha OCHOBY O3HAKE OTIOPHUK,
KOHJIE3ATOP W KaJleM;

HCIMHTA HCMPABHOCT €/leMenara;
3AMEHH 1 YTPan NACHBHE eJIEMEHTe ¥
oaroeapajyhe cTpyjHo kono.

OTnopHHUM (HaunH U3pase, BpCTa,
obenexapatbe, UICTIMTHBAbE, MPHMEHA) .
Konaesaropu (Hauun H3pane, spera,
o0enexapatbe, MCMHTHBaE, NPHMEHA).
Kanemorn n Tpanctopmatopn (BpeTe., uzpaaa,
HCITHTHBAE, MPUMEHA).

Kopucrutu karanore npoussohaua
JlemoncTpupaT npoBepy HCIIPaBHOCTH
NacHBHHX €neMeHaTa

JlemoHCTpUpaTH yrpanty 0 NoBe3NBabhe
ejleMeHaTa y CTpYjHO Koo

HanpaeuTh BexOe Ha MakeTama
[TpenopyyeHo Bpeme 3a peainsalujy OBHX
canpxkaja: 16 uacosa




Ha nouetky Mojyna yueHUKe yrno3HaTH ca
LIHJbEBMMA H HCXOIHMA HacTaBe / yuetba, NiaHoM
paja ¥ HAUMHHMA OLEHMBaLA.

O06aHuN HacTaBe
Mogayn ce peanusyje kpos cienehe odauke

HacTase:

« npakTHuHa Hactasa ( 112 yacosa)

« nipu u3Bohewy NpakTHYHE HacTaBe O/le/bete
Ce JIeJIH Y 1Be rpyne

MecTo peanuszaunje HacTase
*  paaHOHHLA

Ouemnpame

BpenHoBame 0cTBapeHOCTH HCXO/A BPIIHTH
Kpo3:

1. npalietse ocTBApEHOCTH HEX0Ia

2. npaheme NpakTHYHOT paja
3. TecT NPakTHYHHUX BEIITHHA
4.  aKTHBHOCT Ha vacy




Paspen: IPYI'H

Hasus moayaa: EnexTpnune nncranaunje

Tpajame Monyna: 100 uaca

TEMA

IHH/bEBH

HCXOIH

o 3aspuieriy 1eme yuenuk he Gum y cramy aa:

OBABE3HHU U ITPENMOPYYEHH
CAJIPKAJH MO TEMAMA

YINYTCTBO 3A
JUIAKTHYKO-METOJHYKO
OCTBAPHUBAIGE MPOTPAMA

Mepe wamrnre

OcnocobibaBatse
YUEHHKa 3a

Be3benau pan
npu u3sohemy

KopHeTH 3aluTHTHA CpeacTsa,
npHMElbYje Mepe 3alTHTE U NPYKH
npey nomoh noepeheHom

3ALITHUTA HA PAJTY 3A TIOCIIOBE

EJIEKTPOUHCTAJIATEPA

e CpeicTra u onpema 3a IMMHY 3aLITHTY Ha
pany

Ld Vrno3natn YUEHUKE O WTETHOM
JeN0BakY eNeKTPUUHE eHepruje no
HOBEUMjH OPraHu3am, Npykawe npee
nomoliu nospeheHoM, 3aLUTHTHHM

panoBa Ha e  Mepe 3awTiTe 041 CTPYjHOT yaapa. CPEeNCTBHMA KA0 HHXOBO] J10C/EIHO]
CHAEKTPHYHHUM L] TexHuuke Mepe CHIYPHOCTH paiu 3aliTHTe NPUMEHH, OCHOBHUM NPABHIHMA
HHCTaNaUujamMa AHBOTA M 3/IpaB/ba Ha pany eJIeKTPO3aLUTHTE.
e [locnenmnie enekTPHYHOT yaapa - Npoaacka
eNeKTPHYHE CTPYje KPo3 JbYICKO Teno. l_[P‘f"C‘F[.V 4EHO BpeMe 3a peanu3aumjy
e T[loctynuu mnpHAMKOM yaapa - nponacka | CaApEaja: 6 yacoea
eNeKTpHUHE CTPYje KPo3 JbYICKO Telo —
npy#atse npse nomohu
Anatu n Ocnocobbapate « [lpunpemu u kopuctu onrosapajyhu | YIIOSHABAHE AJIATA H s  Yo3HaTH YUEHHKE ca alatoM, MoKaaTh
HHCTPYMEHTH | YHeHHKa 3a anat npema onepaunju Kyjy tpeba na | HHCTPYMEHATA 3A U3BOBEILE NpHMEHY W oapsasaibe. PykoBame
3a ussoheme | o  Tlpunpemy, H3Beae EJIEKTPHYHHUX HHCTAJIALIHJA. BexOaTH TOKOM pajia ca NpoBoAHHLAMA
eNeKTPHYHHX kopumhere u e H3mepu ocHOBHE eeKTPHYHE *  Anar Koju KopHcTe eJleKTpOHHCTaNaTepH 1 npuopoMm.
HHCTATAUNjA OlpKaBabe BEJAMHHHE o VHUBEP3aJIHH MEPHH MHCTPYMEHT e [Ipu ynotpebu anata u HHCTPYMEHaTa
anarau + Onp:xapa anar e Oppwxapame anara MHCUCTHPATH HA NPaBUIIHOM PYKOBalby M

UHCTPYMEHaTa

OnpAKaBay
[MpenopyueHo BpeMe 3a peainsaunjy
cazpikaja: 8 yacopa




EnemenTH Ocnocobsaamse o HWpenrudukyje marepujan u onpemy ENEMEHTH ENEKTPHUYHUX s [Ipukasary pasue HHCTaNaUMOHE
CJIEKTPHYHNX | YYeHUKa 3a (ocurypaun, npHKbYaHU ypehaji, MHCTAJIALIMJA marepujaie u onpemy (kabnos,
uHcranaunja | « [lpunpemy u CKJIONKE, CHjalIHYHA MPa,...), TpeMa *  VnosuaBame eNeKTPONHCTaNalHOHOT NPOBOAHHKIN, OCHTYPayH, CKIOMKe,

npUMeEHY TNIPOjEKTY WIH pPaIHOM HaJoTy martepujaiia W npudopa: NPOBOAHUUH M ayTOMATCKH MPeKHAAYH, 3aAWTHTHH
enemMeHara + [lpenosuaje u knacuduxyje KabnoBH. OCHIypaUH, CKIIOTIKE, ypehajn ...)
eNEKTPUYHHX HHCTANlALHOHE NPOBOIHKKE NpUKBYYHHLE,  yTHKauW, paseoaHe u | e  [lpu ynosuapamy
HHCTanaumja « H3ppum usbop nposoannka npema MOHT@XHE  KyTHje, CHjalnddHa  rpia, SIEKTPOMHCTANIALHOHOT MaTepHjana 1
npeMa npojexty ontepehemy W yCaoBUMa NpUMEHe WHCTANALMOHE LEBH H npudop npuGopa HEONXOJIHO je HMaTH IITO
HITW PasHOM o H3zabepe sawrnrHe ypehaje npema e (OsHavasarbe H30J0BAHWUX MPOBOAHWKA W pa3HOBPCHH|E KaTanore u y3opke
Hanory jeanononnoj wemu Kadnosa. pasauuuTHX npoussohaua
+ MouTHpa i noBeKe eleMeHTe e H30op H30n0BAaHMX MPOBOJHMKA HA OCHOBY MHCTANALMOHOr MaTepHjana, onpeme 1
CCKTPHIHIX MHCTANALIja JI03BOJLEHOT CTpyjHor ontepehera u ycnosa npubopa.
nonarata, a nomohy rabena. * Kopucruru karanore, npukasati pajiHe
e 3awTtutHu ypehaju: ocHrypaum, 3alITHUTHH onepaunje npeasuljene nexoanma u
ypehaj) audepenunjanue crpyje (3VIAC) u canpxajuma (n300p NpoBOAHHKA Npema
OJIBOJIHMIN NPeHanoHa ontepehewy 1 ycaoruma pana ypehaja,
. ]1360]3 OCHTypaua 1 Apyrux ereMeHara 3AITHTE MPOBOJAHUKA OJ1 PEBENHKHX
e Ceetuibke (BpcTe CBETIOCHMX HWIBOP M CTpyja u CTIO/LHHX YyTHLL]ja)
cuja_m{lm}{x I‘p_]]a} KOPHCTHTH CTPYYHY IHTEPATYPY.
e MoHTaka 1 N0Be3MBabe elleMeHaTa YBexbaBaTi MOHTHPatbE 1 MehycobHo
ENEKTPHYHHUX HHCTANAUM]ja NOBE3INBALE eleMEHATa SJIEKTPHYHNAX
HHCTANIALIH]A
ITpenopy4eHo Bpeme 3a peannsauujy
caiapkaja: 26 yacopa

TexHnuka Ocnocobbaparse + Ha ocHOBY TeXHHYKE JOKyMeHTauuje IHEME ¥V EJIEKTPHYHHUM . KOPHCTHTH TEXHHYKE LIEME. MIaHOBE H

JOKYMENTAaunja | ydeHHuka 3a npunpemu notpedad matepujan, HMHCTAJIALIHJAMA MPOjeKTe CIESKTPHUHHX MHCTANALM]A
e Yurame - onpeMy M anar 3a u3pajay enexTpuuHe | o O3Hake M rpandkn cMBon s JlemOHCTpHpATH 1 yBexkDaBaTH ca

ynotpedy wema u
Apyre TeXHHUKe
NOKYMEHTauuje u3
obnactn
CACKTPHYHHX
HHCTaNaLnja

« Epunenrupamse
OJICTYNAbA 0]1
npojexra

HHCTanaUuje

« Yupra usmene (oAcTynara) npH
u3soljersy panosa y 0HOCY Ha
npojekar.

e llleme y enekTpHUHUM HHCTANALMjAMA -
Je/HOMOMHE W pa3BHjeHe weme

e UYutame eNeKTPUUHHX LieMa (OCBET/bEIbE,
NPUKIBYUHULE, TEPMHYKH PHjEMHNII)

e Canpwxaj npojexra, 3Hauaj nojeuHux
JIeI0BA M HAUMH HHTaba NPOjeKTa.

YYEHHIIUMa YHTakbe LeMa, npojexara,
u3pajy Ckuua objexara, npumpemy
MaTepHjana npema cneudguKaumjm...

®  AKTHBHOCTH MOCTABHTH Ka0 OMILTE, alH
Be#Oame HIBOANTH Y3 KOHKpETaH
3ajarak — pan

TMpenopyueHo Bpeme 3a peanusaunjy

caapxaja: 8 yacoBa




Hipana mame
MoHO(pazHe B

Ocnocobwasame
yUeHHKa 3a

+ Ha ocHoBy weme u3Beae cTpyjHe
Kpyrose:

H3PAJTIA MOHO®A3HE H TPODA3HE
MHCTAJIALMJE HA MAKETH

e JleMOHCTPHpATH KAaKO Ha OCHOBY llieMe
W3BPLUMTH H3G0P W Yrpaasy MaTepujana

Tpodasue « Hssohemwe v\ OCBETIbEH:A Ca CBHM THIOBMMA e CTpyjHu KpPYTrOBH OCBET/bEH:A CA CBHM Kao H NoBe3vBabe eJieMeHara y cTpyjHo
eJIeKTPHYHE CTPYjHUX KpyroBa HHCTAIAUMOHUX CKNONKH .(hoTO, THNOBHMA HHCTANALHOHHX CKIOMKK Koo
HHCTANAlHjE Y CNCKTPHYHM HMITYJICHHM H CTCTICHHIIHHM e  CrTpyjHH KPYrOBH OCBET/bEbA ca (JOTO s VeewxOaramwe nisolerwa crpyjHUX Kona
Ha Ol'J'leIlHOj I‘IHCTa.’]aLlHjZ]MH. pejieom (cTeneHuIHn aymma'r) peneom MO3KE ce Peasin3OBaTH Ha MOHTAXKHHM
Taban « [lponanaxeme n V' NpUKHYYHHLA W NPHJEMHHKA CA | o  CTpyjHH KPYFOBH OCBETILEHbA €A Tabnama WK MPH KOHKpeTHOM H3Bohery
OTKIIdbA e AUPEKTHHM NPHKBYIKOM HUMITYJICHUM OHCTaONIHNM perieom eeKTPHYHHUX MHCTaNaumja
kBapoBa Ha Y ca Kynarnickum HHIHKaTopom e CTpyjHH KPYTOBH OCBET/beIbA €A e [lpunukom n3pohera oBuX BexkOH 0
CAEKTPUIHHM ¥’ 3a nanajame eNeKTpPOMOTOpa CTENEHUIIHMUM aYTOMAaTOM (CTENeHHIIHMM YUEHHKA 3aXTeBaTH Ja:
HHCTa.-']aU.HjaMﬂ « Ha OCHOBY LUEME Ilp()HaI]e H OTKJIOHH Pe.ﬂe()h{) v KOpHUCTE 3alUTHTHA CPeJICTBa,
KBap Ha CICKTPHYHO] HHCTANAUNH e Vrio3HaBae pazsHUX H3BOPA CBETIOCTH, v’ KOpHCTE alieKBaTaH anart u
NpeJcnojHe crnpage, IEMHpate apMartypa HHCTPYMEHTE,
e M3pana uHcTANAUM]E PHKIBYUHHLEA v’ BOJE pauyHa 0 ECTETCKOM H3rTIely W
(mMoHodazHe u TpodhazHe) M NpujemMHHKa ca NpELH3HOCTH
JHPEKTHHM MPHKIBYYKOM
e MoHTaka H MOBE3UBALE KyNaTHICKOr l'[peuopy HEHO BPEME 33 PEATH3ALH]Y OBHX
WHAHKaTOpa caap;kaja: 36 uacopa
*  Mspana enexTputiHe MHCTanalmje
elIeKTPOMOTOpPHOT 1oroHa (rpebeHacTa
CKJIOTIKA, MOTOPHA 3alUTHTHH MpeKnaay,
TACTEPH, KOHTAKTOPH, DHUMETaH)
e CelleKTHBHO NPOHAIAMKEbE KBApOBa y
eNeKTPUUHHM HHCTalaLHjama.
Passonna Ocnocobbasatbe * Bpun wemunpaie, MOHTaKY H HIEMHPAILE, MOHTAXA U TTIOBE3HUBALLE | o Jlemonctpuparu wemupaise (Mehycobno
Tabaa YHEHHKaA 3a noBe3uBate papoaHux Tadau crava | PASBOJIHE TABJIE (PT) NOBE3UBALE — OKHYEH:E eJleMeHaTa)

LEMHPabe, MOHTAKY
H NOBE3HBabe
Pa3BOAHHUX Tabnu

s VYuectsyje y HCTIUTHBALY H
KOHTPOJIHOM MYLUTamy Pa3BoaHe
Tabne noja HanoH

o Boaw eBuaeHUHjY O H3BEEHHM
panoBUMa U YTPOLUKY MATepHjana
MONYyHABaAkEM PaHOT HANOra

Uurame jenHononte mweme PT
Ocurypauu, 3airuTiu ypehaj
nudepeHuHjaiHe cTpyje, 0LBOIHHLN
npeHanona, cabMpHHIE 3a HEYTPAITHH H
3aITHTHH BOJI, CHIHAJIHE CHjallHLIE.
H3bop ocurypaua u ocTane onpeme.
MonTaka 1 noBe3HBabE enemMeHaTa npema
JeIHONONHO] LWeMu.

CrpyjHa kona u pacnopehusarse
ontepehera no dazama,

Henurusate Ge3 HaNnoHa U KOHTPOJIHO
MylITame Mo HanoH.

paszsoannx Tabnm cTana

o JIeMOHCTPHPATH MOHTAKY W MOBE3HBaAME
pa3sBoiHKX Tabnu craHa

s [locedHo HarnacHTH 3Hauaj 10OPHX
KOHTaKaTa, obenesxaBarba u pacrojeny
ontepehewa no dasama

e JleMOHCTPHPATH HCTIHTHBAA ¥
Oe3HAMOHCKOM CTakby U KOHTPOJHO
NylITakbe pa3BoiHe Tabe Nnoj HanoH.

e [IpenopyueHo BpeMe 3a peanusawujy
oBUX canpxaja: 16 uacopa




Hasus moayna:

[puKLYHUeibe 00jeKTa Ha HHCKOHAMOHCKY AHCTPHOYTHBHY MpeRY

« Boau eBuaeHunjy o Gaknapemwy u
kanudpauuju mepror ypehaja

e H30op enemenara u u3pajaa — lEMHPaHeE
MPO ca OpojiioM 3a IHPEKTHO Mepetbe 3a
JEAHOT MM BHILIE KOPHCHHKA.

¢ Hcnutusame n Tectupame MPO y
PanHOHHYKHM YCIOBMMA

*  MoHraxa u npukibyuerwse MPO npema
TEXHHYKHM YCIOBHMA HALNEKHOT
orlepaTepa 3a JAHCTPUOYLIH]Y eNeKTpHYHE
eHeprije

e Boljewe eBiaeHumje 0 H3BPLICHUM
pasoBima (YTPOLIEHH MaTepujal,
KOHTPOJIHA Mepetba)

Tpajatbe mojiyna: 48 yaca
YIOYTCTBO 3A
TEMA UH/BEBH . . HUCxoam ‘ OBABE3HU U MPEMOPYYEHH AMIAKTUUKO-METOAMYKO
OB R T T CalIE IO TEMAMS OCTBAPUBAILE IIPOTPAMA
Mepno paspoaun | OcnocobbaBarse s Opnabepe notpbue enemente, uzsene | U3PAJIA, MOHTAJKA U ITPUKIbYYEHKE e KopucruTi npornuce u craHaap/e 3a
opmann (MPQ) | yuenuka 3a HBUX0BY MOHTaKY 1 MehycobHo OBPAYYHCKHX HUCKOHATIOHCKHX 00pauyHCKO HHCKOHANOHCKO MEPHO
MepHo mectTo « Hspany, MOBE3NBAILE Y MEPHO-PA3BOAHOM MEPHO PA3BOJIHUX OPMAHA (MPO) MECTO
MOHTa®Y U opmany (MPO) 3a nupeKkTHO mMeperse | o TTponucy u NPaBHITHALN W TEXHHYKE e Ha obpauynnuma (pauyHnma) 3a
NoBe3HBalbe 3a jeHOT WK BHILIE KOPHCHHKA, Ha Npenopyke 3a 00pauyHCKO MEPHO MECTO. YTPOLUAK €IeKTPHUHE EHepruje
MEpHO- OCHOBY JEAHOMONHE LieMe [lleme 1 MOHTaKHM LPTERN MEPHOI MecTa YHEHHIIMMA NPUKA3aTH W 00jacHNTH CRe
Pa3BOAHUX » VYuecTByje y pagoBuMa HCNHTHBAA, EneMeHTH MepHO pa3BoAHHX OpMaHa eneMenTe (YTPOLEHEe KOMHIHHE H LeHE)
opmata (MPO) KOHTPOJIHOL MyLITaba OpMaHa 1o (MPO): — o0pauyHH 3a WIHPOKY NOTPOLLIY H
33 JIMPEKTHO HarmnoH ¥" Opman MEPHE rpyrne.
Mepeibe 3a jeanor | o HM3spwn montaxy MPO npema v Enextpuuno bpojuno e OBGjacHUTH YYSHHLMMA [1a j& MEPHO
WK BHLIE TEXHHYKHM YCIIOBHMA HallleikKHOr (jeHogasHo u TpodpasHo, jenHorapudHo MECTO ,,TauKa pas/iBajarba’
KOpPHCHHKa oneparepa 3a Il”CTD_liﬁy'Il”J)’ W asotapupuo, aupextHo Gpojuno AHCTPHOYTHUBHE MPEKEe H KOPHCHHKA
 Oupwasatbe u CACKTPHYHE CHEprije AKTHBHE €Heprije, AHPeKTHO noTpollaya
OTKJIaMbatbe e OTKnamba Keapose y MepHO- BHIe(YHKLHOHAIHO Dpojuio, e KopHCTHTH y30pKe CBHX eleMeHaTa
KBApOBa Ha PAsBONHUM OpPMAHUMA, v JlumuTaTopm MEPHO Pa3BOJHHX OPMaHa U Ha lemMama,
MEpPHO- » Boau eBunenuujy o FIBEARHIM v CTpyjHe Kneme JEILHOMOIHUM W BHILENOIHHM,
Pa3BOAHHM PanoBHMa H YTPOLIKY MaTepHjana ¥ [naBHa cKIONKa NpHKa3aTH mBUXoBe cumbone.
OpMaHuma NONywasambeM paiHOr Hanora v Caﬁupnnue e KopuCTHTH CTPYUHY ANTEPATYPY H

KaTaiore pazHux npouseohaua onpeme

o [lokasaTh MOHTAXKY H NOBE3NBALE
(lemMuparne) enemMeHaTa MepHo
paseoanux opmana (MPO)

e [loceOHo HarnacuTH 3Ha4aj MOY3AaHAX
KOHTaKaTa 1 obelieskasatsa onpeme u
NPHKBYHaKa

L4 YCMEpﬂBﬂTH YUHHKE NPHIHKOM
u3Boljera paaHux onepauuja (aare y
cajpiajuma H ucxoanuma) ca
aKkleHTHpabeM cretun(uIHOCTH

[penopyueHo BpemMe 3a peasn3almjy 0BHX
canpkaja: 28 yacoBa




Ipur/by4ak Ha
HHCKOHAIOHCKY
MpeRyY

Ocnocodbapatbe

YHEHHEKA 34

e  Hspohemwe
pajioea Ha
NPHKIbYUEHY
objeka Ha
Hucmuammcxy
MpEKY
(Haa3eMHH 1
KabJIOBCKH
MPHKJbYYAK)

Knacudukyje Bpere npHkbydaka n
onpemy 3a HHXOBY H3rpajity
CripoBoziv 3aXTeBe HAANCKHE
ANCTPHOYLIHje ¥ BE3H H3rpaldibe
NPHELYYKA

H'SBC,ZLE CNCKTPOMOHTAKEPCKE
panoBe Ha M3rpaitH NPUKIbYYKa H
HHXOBO O/IP/KABaLE

H3BOBEBE IMPHKIBYYKA OBJEKTA HA

HUCKOHATIOHCKY (HH) MPEXY

e  Hawmena, Bpcre, nponucu, udop n
notpedan npudop 3a MmoHodazuy 1
TpodasHi NPHKbYYAK, HCITHTHBAE U
NPHK/bYYHBabE..

HAJIBEMHH MPHKIBYYAK

e Hspana npukibyuka camoHocehinm kadiaom
(MI1oo/0).

e l3pana npukibyuka camoHocefnm
kabnoeckum chonom (CKC).

KABJIOBCKH IMPHKIBYHAK

e l3pana kabnoBckor NpHK/bYYKa Ha
HAA3EMHY HHCKOHAMNOHCKY AHCTPHOYTHBHY
MpEKY ca FroIHM NPOBOIHHLIHMA.

e M3spana kaGnoBckor NpHKIbYYKa Ha
Ha/I3eMHY HUCKOHAIMOHCKY JAMCTPUOY THBHY
mpexy ca CKC-om

*  l3pana kabGioBcKor NpHKIbYYKa Ha
Kab/OBCKY HMCKOHATMOHCKY AHCTPHOYTHBHY
Mpexy

e MoHnTaka v noBe3nBame kabioBcke
npuksbyuHe kytije (KITK) (kpajiwa u
npojaiHa)

MMoceTuTn o0jexTe ca pasHUM
BapHjaHTama npukeyqka Ha HH
JOHCTPHOTHBHY MPEXKY

Kopuetuti myntuMennjante
npeseHTanmnje

Kopucruru crpyuny aureparypy
KaTajore pasHux nponssoljadya onpeme
KopueTuth yiopke Matepujana u
npou3Boje

[Nokasatn cBe NOCTYNKE NPUIHKOM
u3Boljerba pazoBa Ha NPHKIbY ey
objexta na HH mpexy

[Mocebuy naxiby 0GpaTHTH NPHAKKOM
nsBoljerba pazosa Ha BUCHHN 1
cnpoeoljersa Mepa Ge3beaHoCTH
VemepasaTi yUHHKE IPHIUKOM
uzBohemwa paaunx onepauuja (1are y
caap:kajuMa M MCXoauMa) ca
aKLeHTHpameM crnetHgnIHOCTH

[MpenopyueHo BpeMe 3a peanusaiiujy
oBHX caapikaja: 20 yacosa




Paspen: TPERH
Hasus moayna:

E:Ielcrpoel{epreTcncu HaA3eMHH BOAOBH HHKOI HANMOHA

Tpajatbe Mozayna: 30 yaca
HCXO0JH MOIYJIA YIIYTCTBO 3A
LHHHUBEBH MOIYJIA Ilo 3aBpureTky Moayna yueHuk he el npﬁg?l:?;fm“ ElE JUIAKTHYKO-METOIHYKO
OHTH Y CTamY Ad: OCTBAPUBAILE INPOI'PAMA

OcnocobibaBatse yueHuka 3a

e besbenan pan npu
n3Bohery
€JIeKTPOMOHTAKHNX
panosa

OcnocobibaBatbe yueHHKa 3a

=  Kopuuihewe nnanoea
CIEKTPOEHEPIeTCKUX
BOJIOBA W YlLIpTaBarbe
CBCHTYAJIHUX U3MEHA

Ocnocobmaeaibe yueHnka 3a
»  Kopuwhete anata 3a pan
Ha HAJB3EMHHM Mpexama

Ocnoco0/baBame yueHHKa 3a
= ObaBibathe OCHOBHHUX
pajioBa Ha Hal3eMHUM
CNIEKTPOCHEPreTCKUM
BOJIOBHMA ¥
paﬂHOHH‘I KHM y(‘.'.T](]BHM'd
WM Ha TepeHy

Kopucery 3amtitHa cpencrsa,
W NPUJIPIKaBa ce 31aTHNX
MpPaBHIa eNeKTPOMOHTEPA

KOPHCTH NJaHOBE HA3EMHMX
CIEKTPOEHEPIEeTCKHX BOAOBA

KopucTn anar 3a pan na
Haa3eMHHM Mpc:«ama

Ha ocHoBy TexHuuke
JIOKYMEHTaLHje Npero3Ha u
onabepe notpedHe enemenTe
HaN3eMHHX
E/IEKTPOCHEPIeTCKUX BOJIOBA

H3mene notpebue panose Ha
npuuspiilinBamy ykaau Ha
H3o0aTope ¥ paaHoOHHYKHM
YCn0BHUMa

H3pene notpebue panose Ha
cnajarby M pauBatsy
HaA3EMHHUX BOAOBA Y
PAIHOHHYKHM YCIOBHMA HIIH
Ha TepeHy

H3pene uHcTanaumjy yHyTap
cryDa jaBHe pacsere,
HaAMOHTHpA H MOBee
CBETHILKY

EJIEKTPOEHEPI'ETCKHW HAJI3EMHHW BOJJOBH (EEB)
HHUCKOI' HATIOHA

3aTHTa Ha pady 3a NocioBe eleKTPOMOHTepa
- 3naTHa NpaBuia eleKTPOMOHTEpa

- 30He OnacHoCTH.

- Opranusaumja nocia.

- Panosu Ha BUCHHM

I"'pachutikn cumOONM 1 O3HAKE 38 NPENCTABbAHE
CJIEMEHATA HA IUJIAHOBUMA HA3EMHHX
eJIeKTPOeHEPreTCKHX BOLOBA

AJnat n onpema 3a pajl Ha Hal3eMHHM
eJIeKTPOeHEPreTCKUM BOIOBHMA

Texuuuka noOKyMeHTalHNja 32 M3rPaliby W OlpiKaBame
Ha/J3eMHUX eJIeKTPOHEPreTCKUX BOJ0BA

Enementn Hagzemuux EEB

- [lpoBoaHMLM, KOHCTPYKLIMja U MaTepHjan 3a
H3pamy

- 3awTHTHA YKal — 3alITHTA 0 aTMocdepekor
NpaKbeha

- OnBOAHMUM MPEHANoHa M 3aLITHTHA HCKPULITA
- Cry0oBn — noaena npema matepujany uspaue u
YJI03H ¥ €IeKTPOEHEPIeTCKOM BOLY

- Hsonaropu (mopuenaHckH, CTakIeHH U
KOMIO3HTHH)

- Kownzone (Hocauu u3zonaropa)

Paj ca npopoaHHIMMa, YHKaaHMa, H30NATOPHMA 1
CMIOjHOM OMPEMOM

- Ilpuuspwhuparme y:kaam Ha M301aTOPe H3PAIOM
PYYHHX BE30BA —jeIHOCTPYKH, ABOCTPYKH,
CTPEMEHACTH H YHAKPCHH

- (opmupare U301aTOPCKUX aHaua

- H3pana criojea MEXaHHYKHM H CTPYjHHUM

Vo3HatH yueHHKe ca 3aliTHTHUM CpelcTBHMA
HLHX0BO] 0C/eIHO] TPHMEHH, 31aTHHM
NpaBHIMMA eNEKTPOMOHTEPA U NMpoLeaypaMa 3a
Oe3benHo n3poherwe panosa

Yno3Haru yueHuke ca rpaduukuM cumbonuma
enemMeHarta eJeKTPOeHEPreTCKHX BO10Ba
KopHcTHTH M1aHOBE HAI3eMHHX
e/IeKTPOeHEepreTCKHX BOIOBA

YNo3HaTH yueHHKe ca allaToM, NoKazaTH
ynoTpedy W opHKaBate.

[Tpu ynosHaeatby eneMeHaTa Hal3eMHUX
€JIEKTPOCHEPIETCKHX BOJIOBA KOPHCTHTH
MYJITHMEHjalIHE Mpe3eHTallije KaTalore u yopke
npousgoljaua, 0GjacHUTH OCHOBHE KaPaKTEPHCTHKE
H 0COOHHE

VY paaHOHMYKHM YCNOBUMA YBeKOABATH;

- npuusplifinBare yKauu 3a H301aTOPE H3PAOM
Be30Ba (OCHOBHH, HOcehH W 3aTe3HN)

- (opmupatbe H301aTOPCKOT NaHLa

- npuuspwhvBaie NPOBOAHMKA HA
HBOIIHTDPCKOM Jlanny

—  W3pajly criojeBa MeXaHW4KHM W CTPYjHHM
cTe3a/bKamMa — BHjYAHUM M KOMIIPECHOHHM

= MOCTaBJbahe H30JIATOPA Ha HOCave W3onaropa
na Ha KOH3oIe

- MOHTXKY OJBOIHHKA MpeHanoHa

- H3pajy MHCTaNauuje yHytap ctyba jagHe
pacue're. MOH'I'H}K)" H NMOBE3HBAHKE CBETHIBKE

[Npenopyueno Bpeme 3a peanusauujy OBHX
canpxaja: 30 yacoBa




cre3abKamMa [BHj‘IaHHM H I\‘DMI'IPECHOHHM)

W3pana uncranaunje yuytap cryda jasHe paceere
- Pacnonena cuare

HSBO]JH CBCTJOCTH H CBETHILKE

Hasus Moayna:

Kabnoeekn €JIEKTPOEHEPIeTCKH BOIOBH

Tpajame moayna: 39 yaca
HCXOH MOAYJIA YIIYTCTBO 3A
IIUJbEBH MOYJIA [lo 3aBpuieTky Monyna ydeHuk he OBABESHITH np:igg;mmn CATERAM JAUIAKTUYKO-METOIHYKO
GuTH Y CTakby Ja: OCTBAPHBAILE ITPOI'PAMA
« [lpeno3uaje maTepujan u KABJIOBCKH EJIEKTPOEHEPI'ETCKH

Yno3HaBawe yueHHKa ca
CIAEMEHTHMA, AlaToM,
NpHOOPOM H MaTepHjaIoM 3a
H3rpamy KabnoBCKuX
eNIEKTPOEHEPreTCKUX BO10BA

OcnocobibaBatbe yueHHKa 3a
00aB/bamke OCHOBHHX
onepauuja Ha KabI0BCKUM
BOJIOBHMA

Ll

KOHCTPYKLM]Y Kabnosa

Ceue kabnose, ckuaa sonaumjy u
MOHTHpA enemeHTe KabIoBCKUX

CACKTPOCHCPTETCKHUX BOAOBA

M3pann kabnoecke cnojunie n

3aBpLIHHLE

Hamontupa u nsspun
HNPHEK/bY'eHe KabnoBcKor
paseontor opmana (KPO)

BOJIOBU
Anat u oripema 3a paz Ha KabJOBCKHM Mpekama
O3nake 1 cumBon enemeHarta kabOBCKUX Mpexka
Texunuka JOKyMeHTalUHja 33  H3rpadiby
o/pKaBame KabloBCKHX Mpeka

Marepujan u npudop

KabnoBu, KOHCTPYKLMja 1 MaTepuja 3a u3paiy

kabnoBcku npubop 1 onpema 3a crajare, pauBame

" 3aBpluaBame kabnora

W3pana kabnoBCKHX CNOjHULA U 3ABPLIHMLA,
Kabnoscku passoaun opmann (KPO)
Kabnoscka npuksbyqna kytuja (KIK)

H

Kopuetutn ctpyuny nurepatypy 1 npocrnekre

npouzsohaua onpemMe NPUIHKOM YNO3HABaA

JleMOHCTpHpATH pajl ca MHCTPYMEHTHMA, alartima

npHOOpOM H MaTepHjalHMa JaTHM Y LIHJLEBHMA,

HCXOMMA W cafpsKajuMa

Kopueruti ylopke matepujana u einemeHara

KabnoBCKNX BOJIOBA

Kopuctutn MyaTHMeIMjaiHe npeseHTaumje

KOpHCTHTH NPONUCAHE NPOLEAYPE H TEXHHUKE

npenopyke HalexHWX yCTaHOBa

JemoHeTpupati u yBe:kOaBaTH ca yueHHUMMA

pajiHe onepatuje jate ¥ UHbEBUMA, HCXOAHMA U

canpkajuma

v Otsapaibe kabna, GnaHKHpatbe i npunpeMa 3a
Hape/iHe onepaumje

¥ MonTtaxa kabNOBCKHX NAamyuHLa 1 uaypa,
BHja4HHX H 32 NPECOBak:Ee

¥ Mountaxka kabnoscke rinase (KIM), kabnoscke
cnojunue (KC), kabnoscke pause (KP) 3a
YHYTpalltsy W CTIO/BLHY MOHTAKY, PasiHYHTHM
TexHiKkama u3Bolera — HallMBabeM Y Kalynuma,
TEPMOCKYT/bajyhuM H307aUHOHHM LIEBHMA,
HaBJlaYeheM




v" MoHTaxka KaloBcKor pasBoaHor opmana (KPO),

kabnoscke npukbyune Kytuje (KIMTK)
[TpenopyueHo BpeMe 3a peain3alnjy 0BHX
canpkaja: 24 yacosa

Ocnocof/bapame yueHHKa 3a
u3pany BojOBa ca
camoHocehum KabAOBCKHM
CHOMOM

M3B0/1H HA3EMHN [IPUKIBYYAK
o0jexara ca camoHocelinm
KabNOBCKHM CHOTIOM Ha
eIeKTPOEHePreTeKy
ANCTPUOYTHBHY MPERKY

e  (CaMOHOCHBH

CAMOHOCERH KABJIOBCKH CHOII (CKC)
kabnoeckn cnon HH (CKC) -
eneMeHTH M npHdop (cTe3abke, HOCAYH, COjHHLE)

. Bewame, pasBiaueHe, HAaCcTaB/bakbe NPOBOJHHKA

CKC HH.
H3pana orpanka auctpudytusHor CKC.

[Ipukmyyerse objexkTa Ha AMCTPHOYTHBHY MpeKY
ca CKC-om.

KopucTuTn CTpyuHY JIMTEpPATYPY M NPOCHEKTE
npousBoljaua onpeme NPHUIHKOM YNO3HABabA
VNo3HaTH yUeHHKE ¢a anaTtoM, NoKa3aTH NPUMEHY H
ojpkasae. Pykosame pexbati Tokom nisolera
KOHKPETHX TMOCI0Ba W 3a1aTaka.

JlemMoHcTpHpaTH 1 yBexkOaBaTH ca yueHHIlMMa
pajiHe onepauuje 1ate ¥ UH/bEBHMA, HCXOAUMA H
caap:kajuma

v Ceuerbe 1 HactaBsbamwe CKC

v" W3pana orpanka auctpudytustor CKC

v Tlpnkmyuene objekta CKC-om

KopucTiTH OnuiTe 1 nponice HaAieKHuX yCTaHOBa
3a oBy obnacr

JleMoHcTpHpaTH paliHe onepaliije 3a painiuTe
BpeTe npukbyuaka CKC-om na anetpudytHpny
MpeKy

[IpenopyueHo BpeMe 3a peaiu3auujy OBHX
caapxaja: 12 yacosa

Yno3uasawe yueHna ca
meTononorujom kopuuherba
ONTHYKHX KadnoBa y
3AWTHTHAM YKaanuMa

H3ppuin n3b0p TexHuuKor
pelieba 3a yrpaiwy onTHYKOr
kabna y 3alITHTHOM YKeTY

OINTHYKH KABJIOBH

« Bpere u npumena ontHuknx kabnoea

« [lpersnen caBpeMeHHX TEXHUYKHX PeLieba
ONTHYKHX KalloBa y 3alUTHTHOM YKETY
BUCOKOHAIMOHCKHX BOJ0OBA

[Tokasati y3opke ONTHUKNX KabIoBa M HauHH
Yrpajitbe ¥ 3alTHTHHM YiKaluMa.

Kopuerutn karanore nponseohaua m ykasatn
pazjiuke y TeXHHUKHM pellieriMa.
[penopyyeHo Bpeme 3a pean3aLinjy oBUX
caapkaja: 3 uacosa




Hasus moayna:
Tpajae Mmonyna:

E/1eKTPOMOTOPHH NOTOH
36 yacosa

LHHW/bEBH MOAYJIA

HUCXOAHU MOAYJIA

[To 3aBpiIETKY MOAYJIA YHEHHK

he OMTH y cTamy na:

OBABE3HH U MNPENOPYYEHH CAAPKAJH
MOAYJA

YOYTCTBO 3A
AUJAKTHYKO-METOJAHYKO
OCTBAPHBAILE TIPOTPAMA

OcnocobibBatbe YueHuka
3a NPUKIBYHE e
ACUMHXPOHUX MOTOpa Ha
npunaaajyhy
MHCTANAUMjy NpeKo
KOMaHIHOT
eneKTpoopMaHa
Ocnocobibasatse
Y4EHHKa [1a MCIHTa
eNeKTPOMOTOp H
npunagajyhu komanaHn
OpMaH y UMby
M3HANaKeha KBapa

Ha ocHoBy 1ueMe u3Bee
NPHKIbYYeHe
CNEKTPOMOTOPA Ha
npunanajyhy HHCTanaumjy
npeko oarosapajyher
KOMaHHOT OpMaHa.

VYpaan wemnpatse

KOMaHHOT OpMaH 3a

NOKpeTatbe eNekTpoMoTopa

HTO

v V3 kopuitheme
KJIaCHYHHX eJieMeHaTa
CKJIONHE TEXHUKE

v V3 kopuuthere
ereMeHara
HHIYCTpHjCKE
eNIeKTPOHHUKE,

Jlokanusyje keap y
MOTOPHOM NOTOHY
HenuTyjyhn cam
E/IEKTPOMOTOP, KOMaHAHH
opman 1 npunanajyhy
HHCTANaUM]y.

EJIEMEHTH EJIEKTPOMOTOPHOI ITOI'OHA

e Ipaduuxn cumBonn y e1eKTPOMOTOPHOM HOFOHY

e Je/lHOMNONHE U TPONONHE leMe

s  EnemeHTH €NeKTPOMOTOPHOT NOTOHA
(MPOBOAHMLM, OCHIYPAuH, eNEMEHTH CKIIOMHE TeXHHKe,
rpefeHacTe CKIOMKe, MPEKHIAYH, TEPMUHKE 3aLITHTE,
BPEMEHCKH pelie, perie acuMeTpHje 1 penociena dasa,
TacTepH, MUKPO MpeKnaaiu ...)

e JIMPEKTHO NOKPETarhe aCHHXPOHHUX MOTOPA NPEKo
MOTOPHOT 3aITHTHOT NMPeKnaaya

e JIMPEKTHO NOKpPETake ACHHXPOHHX MOTOPA MPEKO
TacTepa M KOHTaKTOpa

s [lpomena cmepa obpTaiba aCHHXPOHHM MOTOpa nomohy
KOHTAKTOPCKe KOMOMHalje

« [loxperarbe acHHXPOHHX MOTOPA YIYyLITAYEM 3BE3a-
Tpoyrao (D/Y) - rpedeHacTa ckIonKa.

« [loxperaie acCHHXPOHMX MOTOpaA YIylITaHeM 3Be31a
Tpoyrao (D/Y) — Tpu KoHTaKTOpa-BpEMEHCKH pele

e EnemeHTn HHAYCTPHjCKE €NEKTPOHUKE Y
eKTPOMOTOPHOM MOTOHY
v (hpeKBeHTHHN npeTBapauu (peryiartopu),
(1x230V / 3x230V: 3x400V / 3x400V)
v" cofT cTaprepu,
v wonepcka AC/DC Hanajaba,
v/ ayTOHOMHH WHBEPTOP Ca aKyMYJIaTOPCKOM
datepujom,
v Becnpexnano nanajawe (UPS ypehaj).
o [lokperame aCHHXPOHHX MOTOPA NPeKo cOPT cTapTepa.
o [lokperaie aCHHXPOHHX MOTOPA NPEKO (PPEeKBEHTHHX
npeTsapava

YnosHatk ydenuke ca rpaduikum cumbonuma
eJieMeHaTa eNeKTPOMOTOPHOT MOroHa

OGjacHuTH jeIHONOAHY 1EMY IENI0Baka MOTOpPa KOJL
JMPEKTHOT NOKpeTatbe, M1a Ha OCHOBY e HALPTATH
TPOTOJIHY.

Ha ornennoj nnoun U3BecTH HHCTaNALM]y 3a
JAHPEKTHO NMOKPETAHKRE dCHHXPOHOT MOTOPA.

O0jacHHTH KaKo MPenosHaTH Be3y TpodasHor
ACHXPOHOI MOTOPA Ka/l Ce OTBOPH NPUK/bYUHA
KyTHja (KaKo cToje MIoUHLE KO Be3e ¥ 3Be31Y a
KaKO KOJ Be3e y TPOyrao).

OGjacHHTH NPUKLY4HBAE TPodazHor MOTOPa 33
NpOMEHY cMepa KOHTAKTOPCKOM KOMOHHALHjoM

Ob6jacHUTH NPHKIBYYHBALE MOTOPA 32 NOKPeTatbe
KOMOMHALM{OM 3B€3/1a — TPOYTao.

Hauprartu jenHononny mwemy Be3nBama MOTOpa
KOMOHHALM]OM 3Be3/1a — TPOYrao 11a U3 the TPOHOIHY
LIEMY Ca BE30M MOTOPA Ha MPEXY.

Ha ornienHoj nnouu H3BeCTH HHCTaNALM]y 3a
MOKPeTathe aCHHXPOHOT MOTOpa KOMOHHALLHjOM
3Be3/a — TpOyrao

OGjacHHTH YYEHHIIHMA KaKo oadpaTi enemMeHTe
(ocurypaue, CKIOTKe, 3alITHTHE U BPEMEHCKE penee,
TacTepe) Mpu ANPEKTHOM MOKPETatby W NpH
NOKpeTamy KOMOWHALIMjOM 3B€3/1a — TPOoyrao.
lMokazaTu KaKko ce BpIIN MO/eNIABaLE 3aIITHTHHX
(GuMeTaNnHKX) peliea H HaYMH BE3NBaA KO
JHPEKTHOT MOKpeTamba MoTopa.

[MoBe3aTn acHHXPOHH MOTOP NPEKO (PPEeKBEHTHOT
peryiatopa v IeMOHCTPHPATH NPOMEHY OCHOBHHX
napameTtapa mMotopa (Op3nHa, yop3ame (3aneTame),
3ayCTaBLAILE H KOUeH:e).

lMoBe3aTi acCHHXPOHM MOTOP NpeKo codT cTapTepa U
JAeMOHCTPHPATH MPOMEHY OCHOBHHX NapameTapa




NP NOKPeTaky W 3ayCTaB/bakky MOTOPA.
Henurueare enekTpoMoTopa H HajlaieHe KBapa.
Henuruearme KOMaH/IHOT el1eKTPOOpMaHa u
npunanajyhe uuctanaumje v Hanaxeme Kpapa
[MpenopyueHo BpeMe 3a peain3alivjy OBHX cajpikaja:
36 yacoea




Hasus moayna:
Tpajae Mmonyna:

BJok npakTH4Ha HacTaBa | - M3rpaama efieKTpoeHepreTckix BoA0Ba
60 yacosa

LHHW/bEBH MOAYJIA

HUCXO0IH MOAYJIA
[Mo 3aBpueTky Monyna yuenux he
OMTH y cTamby na:

OBABE3HH U MPENOPYYEHHU CAIPKAJHA
MOJYJA

YOYTCTBO 3A
AUJAKTHYKO-METOJAHYKO
OCTBAPHBAILE TIPOTPAMA

« Onoco0batbe yHeHHKa 3a
n3eoheme
CIEKTPOMOHTAXKHUX paioBa
Ha Ha/I3eMHHM H
KabnoBCKUM
eJIEKTPOSHEPreTCKHM
BOJIOBHMA

+ Onocobbae yueHuka 3a
npenosxaeawe nopemehaja
Ha eJIeKTPOEHEPreTCKUM
BOIIOBHMA, HHXOBO
JIOLHPake U OTKIakhame

«  VYuecrsyje y pajoBuma
YIO3HaBaa ca 3aJaTKoM Ha
TepeHy, Npunpemara anara,
marepujana 1 onpeme,
obe30eluBarba MecTa pana

s VuecTByje y npey3umary u
EBHIEHTHPALY YTPOLLIEHOT
marepHjazia v peasn3oBaHHX
nociosa

e VYyecTByje y aIMHHHCTPATHBHO
TEXHUUKHM NOCI0BHMA (BoheHe
rpaljeBUHCKOT JHEBHUKA, Pa/lHUX
HaIOTa, YHOLICH:Y NoaaTaka y
NpOjeKTe H3IBEIEHOI CTakba,
3anHCHHUILA Mepera

s Vuectsyje y
e/IEKTPOMOHTAXKHHM PajoBUMa
Ha H3rpadiH H PEMOHTY
EJIEKTPOCHEPIETCKUX HAI3EMHUX
BONOBA

s VuecTByje Y MOHTaXKU U
PeMOHTY jaBHe paceere

s VuyecrByjey
CJCKTPOMOHTAXRKHHM PAJIOBHMA
Ha W3rpaji 0 PEMOHTY
eJIEKTPOCHEPTETCKHX
KaOJNIOBCKNX BOJOBA

e Pykyje mepunm ypehajuma u
()I'I['JCM()M 3d OTKdHhahe
HEUCTIPABHOCTH Y Pa3IMYHTHM
ENEKTPOCHEPTeTCKHM BOJOBHMA

*  OTKJOHH KBAp U NYCTH BOA Y
MOTOH

o  Komyunumnpa npema yrephennm
npasuinma ca Haapehenuma,
KOJIerama 1 KOpHCHHIIMMA

H3TPATILA ENEKTPOEHEPTETCKHX BOJIOBA

e  [EneMeHTH HaA3eMHHX W KabIOBCKHX
€JIEKTPOEHEPTETCKHX BO0BA

e Ynoswapaie ca 3a1aTKOM Ha TEpPeHy, MpHnpemarbe
anata, Matepujana u onpeme, obesdelhusarme Mecta
pana

o H3poljeme eneKTpPOMOHTAXMX PasoBa HA H3rPaIiLH,
1 OApIKaBakby HAA3eMHHX U KabOJIOBCKHX BOAOBA

o [lpunpeMHu pasoBu, NpUNpeMarse Tpace Boaa.

« ['paheBHHCKH paaoBH.

o Toausame cryboBa NoAynupaueM, poTaunjoM,
MOHTaKHOM HIIIOM, nomMoly MexaHH3almje.

- E.I'ICI\”TPDMDHTHH{HH pEUlOBIlZ
v’ pasBiiauere NpoBoaHHKa, npuuspihnsame

NPOBOAHHKA HA MOTMOPHE M30aTOPE KW U3pana
Be30Ba.

« Hzsoheme cTpyjHux Be3a cTe3a/bKamMa pasHnx
THIOBA

« Dopmupare U301aTOPCKOT JaHla |
npuuspiuhiinBare NPoBOAHMKA.

« MoHTHpawe J0MYHCKE W 3alITHTHE ONPEME BOJA.

« Ha3pana yzemibersa cryfoBa H Mepetse OTIOPHOCTH
Hsrpanta n onpiasame jaBHe pacsere

« M3pana ukcranaunje ynyrap cryba jaBHe pacsere -
pacrionena cHara

« MHcekon kabnosekor posa ca nojarawmem kadaa u
M3paioM Temelba 3a cTyOORe 3a jaBHY paceery

o llocTapmame cTyOOBA M CBETHILKH €A MOBE3MBAILEM
uHCTanauuje cryda Ha HaNojHU Kabil 1 CBETUILKY -
pacniopen ontepehersa no (asama

¢ Kountpona u crasbame y norox

¢ Haumnwu nonarama kabnopa: AUPEKTHO ¥ POB,
KaOJIOBCKY KaHAIH3ALM]y — pyuHO win nomohy
MexaHuzaiuje.

« Hacrasmamwe 1 pauBame kabnosa.

« 3aBpiIHK pagoBu.

s [Ipu pany KOPHCTHTH 3aIITHTHA CPEJACTBA H
aJleKBaTaH anar.

e Panue 3anaTke nepuHucaHe caipkajuMa H3BOAHTH
Mo YNyTCTBHMA H Y3 HaA30p MeHTOpa H3 npeayseha

e  BoauTH JHEBHHK paja U MOMywaBaTH paiHu Hanora
Mo npoLeaypaMa enexTpoaHcTpHoyTHBHOT
npenysehuma

. Vuenuke ocnocodssasar 3a BHU3YEJIHO Olaame,
THMCKH pajl H CaMOMpOLEHY COINCTBEHOT HarnpeTka

MecTo peaanzannje HacTage

o [lpakTHuny nacTaBy y OJIOKY peann3oBaTH y
enextTpoaucTpudyTHBHUM npeaysehinma nojenom
ollelberba Ha rpyne

o [IpenopyueHo Bpeme 3a peain3alnjy OBHX
canpxkaja: 60 wacoa




« [lpenasak ca Ba3aymHOr Ha KabONOBCKH BOJ H
obpHyTO

e Harpanta HUICKOHAMOHCKHX U CpPeIbeHaNOHCKHX
CJIEKTPOCHEPIETCKHX BO10BA Ca camonocehum
kabnosckum cHornom (CKC)
PanoBn Ha nocrap/batby ONTHYKHX Kabnopa
JoOujame 1 aHanu3a nojaraka o Keapy
H300p nHCTpyMEHaTa M OMpEME 3a JOKATH3aLH]Y
KBapoBa
OTkamane KBapa U MyLITamke BOJA ¥ MOroH




Paspen: HETBPTH

Hasus moayna:
Tpajarse Moayna:

EnemenTn TpancopMaTOPEeKHX H Pa3BOAHHX NOCTPOjerba
12 yaca

LHHW/EBH MOAYJIA

UCXOIW MOAYJA
IMo 3appuieTky Moayna yuenuk he
ONTH Y CcTamy Ja:

OBABE3HH U MPEMOPYYEHH CAJIPIKAJH
MOAY.JIA

YIYTCTBO 3A
AUAAKTHYKO-METOAHYKO
OCTBAPHBAIE IMPOTPAMA

= [lpaktnuno
YNMO3HABAKE eJIeMeHarTa
‘TpaHc(opMaTOpPCKUX 1
pa3sBOIHMX MOCTPOjersa

" AHAIM3E U NOACTHLAKE
MPaKTHYHHUX BEIITHHA

Ha ocHoBy jenHononxe weme
HAEHTH(UKY]e CBe eemMeHTe
Pa3BOHON MOCTPOjetba
Ilpeno3snaje enemenre
ENECKTPOCHEPIETCKUX MOCTPOjCHba
Onuie pyHKUHJY 1 HAYHH paja
CBHX eleMeHaTa

M3BpLUM MOHTaKY M JIEMOHTaKY
eneMenara

Pykyje elneMeHTHMa NoCTpojetba
Wnentndukyje Gpynkumonante
HeJlocTaTKe eleMeHara

EJIEMEHTH TPAHC®OPMATOPCKHX W

PA3BOJHHX IMOCTPOJEHA

o [padmukn cumBOIN Y €EKTPOCHEPIETCKUM
nocTpojeruMa

e CabupHuue W CrOjHN NPOBOIHHLLM.

e [loTnopHn H NPOBOAHH U30NATOPH.

Pactasmaun.

Pacrassbauu cHare.

Ocurypaun

[Tpeknnaun cHare.

Mepuu TpancopmaToph.

Eneprercku TpaHcdopMaTopH - ynosHasate

Konnesatopu 1 KoHnesatopcke Garepuje.

[MosesuBame OCHOBHUX CTPYJHUX Kona y

eNIeKTPOEHEPreTCKOM MOCTPojelby NpeMa emMH

BC3d

YnoszHaTH yueHHke ca rpauukuM cumbonuma

esemMeHaTa TpaHc)OPMATOPCKHX M PA3BOLHHX

nocTpojersa

Ha jeanonontoj wemu TpancopMaTopekor u

Pa3BOLHOT NOCTPOjeba YHEHULLIMMA T0KA3aTH CBe

e/IeMeHTE

[Mpu peanizalnju oBe LeJHHE AeMOHCTPUPATH paj

ca anaruma 1 mpulOpPOM 3a Yrpaamy elemMenara

nocTpojera

VeexbapaTH MOHTAAY W IEMOHTAKY elemMeHaTa

nocTpojersa

VYBexbapaTH pyKoBate eNeMeHTHMA

TpaHc(JOPMATOCKOT H PAa3BOJAHOT NOCTPOjetba

HacTaBne jennnuue peanin3opaTi:

- Ha noctpojewsuma uzbauenum 3 ynortpede,

- NPWIMKOM Mperiena, pesu3uje niH peMoHTa
eJIEKTPOCHEPTETCKHX MOCTPOjerba

Ilpenopy4eHo BpemMe 3a peann3allijy OBHX
canpxaja: 12 yacosa




Hasus moayna:
Tpajae Mmonyna:

TpancopmMaTopH cHare y NocTpojeruma
18 uyaca

LIMJbEBH MOY.JIA

HCXO0JHU MOAYJIA
[1o 3aBpmieTky Momyna yueHHk he
OUTH y CTakby Ja:

OBABE3HH U MMPENMOPYYEHHU CAIPKAJHN
MOAYJA

YIYTCTBO 3A
JTMAAKTHYKO-METOANYKO
OCTBAPHBAILE MPOTPAMA

+  CrHuame npakTHYHHX
3Hatba 0 OCHOBHO]
(hYHKLHjM, KOHCTPYKLHjH
H HAYHHY Crpe3arba
TpaHc(popmarTopa cHare H
thMXOBOj NPUMEHH Y
eNeKTPOEHEPreTCKIM
nocTpojemkHMa

H3BpIumM MOHTAKY M IEMOHTAKY
KOHCTPYKTHBHHX 1€JI0Ba
TpaHcopmartopa

Carnena HCIIPaBHOCT 3aLUTHTHHX

ypehaja Tpancopmaropa
HsBpiun nposepy MCOPaBHOCTH
TpaHc(OPMATOPCKOT cyaa H
pacxnaanx eneMeHara
TTperno3Ha KapakTepcTHKe
Tpancopmartopa ca HazHauHe
novunLe TpaHchopMaropa
HsBpiuu nosesusame HaMoTaja
TpaHchopmaTopa npema 3aaaroj
cnpesu
O0e30eau yci0Be 3a napaieiHu
pan Tpatcopmartopa
H'.inLL[H MOBE3HBAHC
ayToTpaHcdopmaropa rnpema
memMn
Tpeno3da u oTKI0OHK Hajuewwhie
KBapose Ha TpanchopmaroprmMa

[Tonena Tpancipopmaropa.

KoHcTpyKTHBHM Jles0BH TpaHcopMaTopa. (jesrpo
1 HaMoTaj Tpancdopmaropa)

Onpema Tpanchopmatopa (KoTao H KOH3epBaTop,
MPOBOIHA H30/1ATOPH)

3awturhu ypehaju tpancomaropa

3arpesawe u xnalewse Tpanchopmaropa.
[TpuHumn pana tpanchopmaropa

OnpehjuBare  oannoca  Tpawcopmaije  Ha
Heno3naTom TpaHcdopmaropy

Pacnosnasarme KapakTepUCTHUHHX BEIHYMHA Ca
HaTTHCHE MIIOYHLE.

I'pyne cnpere.

[Tpeno3nasame BpCTe cripera crnajarba TpodasHux
HaMOTa

Perynauuja Hanona tpancopmaropa

Ycnosu 3a napanenad paa tpaHcdopmaropa
AytoTtpaHcopmaTopH -npUMeHa , NpeaHocT,
Hel0CTalH

Kontpona Tpacopmaropa y norouy

CwmeTibe 1 Hajuewhn KBapoRH Ha
Tpauctpnpmampuma H BbHXOBO OTHITAHAWE.

[MokaszatH KOHCTPYKTHBHE €/I0BE Ha MOJeNy
TpaHcpopmaropa.

Onpemy (KOTao, KOH3EPBATOP, NPOBOHN W30M1ATOP,
KOHTPOITHH M 3aIITHTHH ypehaju) obpanuth ca
OCBPTOM Ha YJ10TY MCTHX.

IMokasatu npuHUMN pana, Kopucrehu Monen
TpaHcopmaTopa (11n 1adOpaTOPHjCKH HCIHTHH
TpaHcopMarop)

YNo3HaTH yH4eHHKE ¢a KapakTepHCTHUHHM
BEJMYHMHAMA Ca HATIHCHE M0 HIe

lMoxazatu rpyne cnpesama TpaHcopMaTopa Ha
OCHOBY LLEMa Ha 3uHOM nanoy. Kopucrehu mosen
cata 00jacHWTH cripexHn OpOj U HLeroB 3Ha4aj.
OBjacHnTi napanenat paa Tpancopmaropa y3
HCTHLAE MOTPeOHMX YCII0Ba 3a HCMpaBaH paj.
IloxazaTn HauuH pana ayto TpaHcopmaropa Ha
1a00paTOPHjCKOM MOJIENY, H HABECTH HeroBe
MpeHOCTH H HeloCTaTKe.

Y3 npuMeHy npoueaypa npenosHati Hajuewhe
KBapose Ha TpaHchopMaTtopy H 00jacHUTH MeTO/1E
3a bUXOBO OTKIakbabe.

lMpenopyueHo Bpeme 3a peanusaliujy OBUX
caapiaja: 18 yacosa




Hasus moayna:
Tpajae Mmonyna:

PaioBH Ha H3rpaabH eIEKTPOCHEPTETCKHX NOCTPOjetba

63 yaca

HCXOH MOJAVYJIA

OBABE3HH U MMPENMOPYYEHHU CAIPKAJHN

YIOYTCTBO 3A

IIHJBEBH MOIVYJIA [1o 3aBpmieTky Momyna yueHHk he MOLY.JIA JUIAKTHYKO-METOIHUYKO
OUTH y cTalby fd: OCTBAPHBAIE INTPOI'PAMA
+  OcnocobbaBame «  Hzeoawm panose y3 kopuuihere s VnosHaBame OCHOBHHX enemenara |  [lokasaTh ocHOBHE efleMeHTE H THIOBE

yueHHKa 33 n3Bohetbe
e/IeKTPOMOHTAKHHX
pajioBa Ha H3rpa/ibi
eJ/IeKTPOEHEPreTCKNX
noCTpojetha

JIMYHE 3alITUTHE Onpeme ca
aTecTHPaHHM anaToM y
Oe3HaNOHCKOM CTakby Y CKIauy ¢
cnetHpUIHIM MPONHCHMA 1
NPaBHIHHLIMMA NOCTPOjetba

e M3BOIM 3aMEHY WK J0TPatby

cabupHHLAa HA MOTTIIOPHHM H
MPOBOHUM H30JIATOPUMA

s W3BOAM YKIbYUCH:E HIH

HCKIbYUere y henujn
ENIEKTPOEHEPreTCKOr NoCTpojetba
no norpedu.

« yrtBplyje ceKyHaapHe BeIHUMHe

MEpHHX HaNMOHCKHX W CTPYjHUX
TpanchopmaTopa H npery3uMa
NPONMHCAHE MEpe.

e [lpartn pai KOHIEH3aTOPCKNX

Datepija y nosby KoMMneH3aumje,
BH3YEIHO H HA OCHOBY
napaMeTapa peryJaropa
npeay3uMa npornucaHe mMepe.

« [lparn pan Byxonu peneja u

KOHTAKTHOT TEPMOMETPaA U
npey3numMa npornucaHe Mepe y
cilydajy HajaBe KBapa.

«  IlpaTh HHBO yJba Ha HHBOKA3Y

KOH3EPBATOPA U 110 NnoTpedu
JIONTNBA.

« Capalyje y peMOHTHHM pafoBHMa

Yy fe3HanoHcKoM CTamy.

+«  Komynunumpa ca konerama u

Hiulpeheunm ¥ 3aBUCHOCTH 0]1
THNA pagHor 3a/1aTRa

e EBuaeHTHpa YTPOLIEHH MaTapHjan

npu u3eohewy paaoea

TpaHchOPMATOPCKUX CTAHHLEA

o  Tunoeu tpathonchopmaropekux cranuua (TC)
npemMa IOKaLHjH 0 BPCTH H3rpaibe.

*  ['papuurn cumOOIH 3a oDenekaBate eeMeHTa y
JENHOMOJHUM  lueMaMa  TpaHCGOPMaTOPEKHX
cranuua (TC) u pazpoanux nocrpojersa (PIT)

e  Bpcre wema (jernononue , pazeujene)

o  Texuuukw nponucH M ynotpeba  AMYHX
JAITHTHUX CcpelcTaBa W Mepe 3aliTuTe W
31paBba  Ha pany Y  ENeKTPOEHEPreTCKHM
nocrpojersuma (EEIT)

¢  OchosHe manunynaumje y TC n PII.

e H3pana noroHcKOr M 3alITHTHOT Y3eMbeHa.

e VYrpaawa KOHCTPYKUHjE 33 HOWEHE eNeMeHara
onpeme TC

e MonTaxa usonaropa - NOTMOPHUX W NPOBOAHMX.

e MonTaka caOHpHMLA, ONBOIHHMKA TNPEHANOHA,
OCHTypaya.

e MoHTaxa npekniaua, pactas/baua U pacrasjbaia
cHare.

e MouTaka MepHHX TpaHcdopmaTopa.

o MoHraxa Tpancopmaropa cHare

e Montaka ¥ nosesuBame octaine onpeme y EE
TC.

o  ODyHKUWOHANHA KOHTpona 3awTWTHUX ypehaja
TpaHcopmaropa.

¢ MoHraxa | nosesusarse onpeme y HH dnoky —
PacKnonHy, 3alTHTHH, H KOMaHIHOCHIHAITHH
€/IEMEHTH, EIEMEHTH COMNCTBEHE MOTPOLLbE W
CINEMEHTH jﬂBHE paceere.

e [lorou, yhnpaebate H
eNIeKTPOEHEPreTCKUX MoCTpojerba.

e [lonywapawe u Boljewe paaHe eBHICHUHjE -
pajaHH Hanor, rpalleBHHCKN IHEBHUK, TpeboBame

ONpKABALE

TpaxcopmaTopeke craHiLe 00NIaCKOM HA TepeHy

¥3 HA30p OArOBOPHOL JIMLA.

KopHeTuTH cTpyuHy nnTepaTypy H KaTanore pasHux

npoussohaua

[Mokasaty eneMenTe TpaHcdopmaropekor

MOCTPOjerha Ha OCHOBY jeIHOMONHE LEME Be3a.

OGjacHnT HaunH ynoTtpede 3aITHTHUX cpejcTaBa

noTpebHHUX 3a pal y TpadocTaHHLM HA OCHOBY

pajHor Hanora

IMokazati MOCTYNAaK MOHTAXKE W IEMOHTaNKE

eleMeHara onpeme TpaoctaHuie

JleMOHCTPHpaTH MOBE3HBaIbE EIEMEHTA H ONIpeMe Y

TC wu PIl npema jeanononuum wemama

V paaHOoHHYKHM YcloBUMa yBexOasaTi:

o Hspany sonne henuje ca pacraBbaunma u
HOWEBHMA 38 YV3IEMJIbCH.C

o H3pany tpado henuje ca pactasbauima n
HOCauHMa ocHrypaua

o H3pany mepHe henuje ca cTpyjHiM 1
HAMOHCKHM MEPHHM TpallC[I]OTMaTOpHMEl

o H3paay Tpao-10BOHOT 110Jba ca ONPEMOM
COTICTBEHE MOTPOILLE 1 TaBHHM NpeKuaaiem

o H3pany passoaHor rnosba yrpairboM TPOMOJTHHX
NoCcTO/ba HIH OTUENHHX OCHTYPaYKHX NETBH

o H3pany nosba jaBHe pacseTe ca jeJtHUM WM 1Ba
H3BOIA

o Mspany nosba KomneHsaumje peakTHBHE
eHepruje

JemoHcTpupaT MoHTaky Tpancdopmaropa n HH

cabupHuua

[pukaszaTi NpoBepy OCHOBHHX MaHHMyIaLMja Y

TpaHc()OPMaTOPCKUM M Pa3BOAHHM MOCTPOjehHMa

Vkasupati Ha moryhe BpcTe KBapa W HanmpaBuTH

crneuudukaunjy Marepujana notpedHy 3a




Cnposoau Mepe 3a 10Bolere MaTtepHjana OTKNawbatke Kapa

mecrta u3golerma pagosa y uuctou | e Pepusuja u pemont TC u PIT. e [lonaramem Tpake WM 3aLUTHTHE yKaau M3paauTH
Oe30enHO cTame y CKIamy ¢ *  Hspana y3em/bera - MOrOHCKO, 3aIITHTHO, PaHO U 3ALITHTHO Y3EMbEtbe

NPONHCHMA H NPaBHIHHIIMMA O noBe3HBatbe ca 00jeKTOM 1 Meperbe OTNOpPHOCTH | YpexOaBaTH Nonywaparme pajHe eBHICHLH]e |
u3Bohery panosa y nocTpojemwy HAJIOra HAKOH M3BPLICHOT 3a/1aTKa .

INpenopyueno BpeMe 3a peajM3auMjy OBHX cajipikaja: 63
4acoBa.




Hasus moayna:
Tpajae Mmonyna:

BJok npakTH4Ha HacTaBa 2 — Mepemse u npalieie napaMerapa eJieKTpHUuHe Mpexe
30 yacoera

LHHW/bEBH MOAYJIA

HUCXOJH MOAYJIA

[Mo 3aBpiierky Monysa yuenuk he

OMTH y cTamby na:

OBABE3HH U MPENOPYYEHHU CAIPKAJHA
MOJYJA

YOYTCTBO 3A
AUJAKTHYKO-METOJAHYKO
OCTBAPHBAILE TIPOTPAMA

« Onoco0batbe yHeHHKa 3a
meperbe noTpebHHX
napameTapa 3a uspauy
aTecTHe J10yMeHTalllje 3a
eNeKTPHYHE HHCTANaluje

.

Onocol/bake yHeHHKa 3a
npafieibe napamerapa
eJIeKTpPUHE Mpeske Ha
MEPHHM HHCTPYMEHTHMA ¥
eJIEKTPOEHEPTETCKOM
NOCTpOjeHsYy.

Hsspium mepersa,
CHelHjanH30BaHHM TecTepHma,
CBUX NOTpeOHHUX napamerapa 3a
Hpajy atecTHe J0KyMeHTaLuje
34 eJIEKTPHUHE HHCTANALUM]e

Ounrapa M pazyme BPeIHOCTH Ha
MYATHPYHKUHOHATHOM Opojuiy
eJIEKTPHUHE EHepruje,
YEBYUYjyhin 1 HanucTapate
cTatba Makcurpda 3a npeTxoaHu
nepHon

TTpati U pazyMe BpPeAHOCTH
OCHOBHMX NapaMeTapa
eNleKTpH1HEe Mpeke Ha
naHenMeTpuMa (aHanusaTopuma)
Y Pa3sBOLHOM MOCTPOjetby

IpaTn n pazyme ocrosue
napamerpe (BpeaHOCTH) Ha
nuenaejy peryaaropa aktopa
CHare y roJby 3a KOMIeH3alujy
peakTHBHE eHepruje.

M3Bpiun npenojeiuasatse
FAITHTHHX jc}lHHIIlla Ha
NpeKHaYnMa cHare y ckiaay ca
M3MEpeHUM napameTpHma

MEPEIE H I[IPAREE ITAPAMETAPA
ENNEKTPHYHE MPEXE

Crieuvjanu3oBaHi TecTepys napamerapa
CNIEKTPHYHHX Hucm_nau,uja
Ynora v 3Ha4aj Meperba i HCIHTHBAbA Y
ENEKTPHUHHM HHCTanaumjama
Meprse napamerapa y e1eKTPHYHHM HHCTAnauHjama
pajd U3JaBatba aTecTHe A0KyMeHTaLuje:

v HcnuTHBame HenpekuaHOCTH 3aITHTHOT

NPOBOAHHKA
v' Mepemwe oTnopa Hzonaumje
v Tlposepa eMKACHOCTH 3ALITHTE O]
HWHIHPEKTHOT JOAHpa NeN0Ba Mo HaMmoHOM

v' Mepeme ornopa y3emsbersa (3a TT cucrem)
OunraBaibe cTaba My1TH(YHKUHOHANHIX Opojuna
eNeKTPHUHE eHepriuje u yTBphuBame noTpolumwe
y3umajyhin y 003up 1 KOHCTaHTe MEPHUX
TpaHcopMaTtopa
Ouurasame cTpyja, HanoHa, cHara, (pakTtopa cHare,
XapMOHHKA Ha NaHeIMeTpHMa (aHanu3aTopHMa) y
Pa3BOHOM MOCTPOjEbY
[MpatiTi 3azaTk n ocTBapenn (haxkTop cHare Ha
perynatopy y noJby KOMMeH3alllje kao H anapmHa
cTaka (rpeiuke) Koja ykasyjy Ha HenpaBuIHO
(yHKUMOHHCALE HIH TOTATHO HeYHKUHOHHCAbE
Mozeasarbe 3aTHTHHX ypehaja Ha npeknaaunma
CHAre y pasBojIHOM NOCTpojerby Kako Ou Ouna
HCIOIUTOBAHA CEIeKTHBHOCT 3alUTHTE

[Mpyn pasy KOPUCTHTH 3aIITHTHA CPEJICTBA H
aJleKBaTaH anat u HHCTPYMEHTe.

Panue 3anarke neduHucaHe cajapkajuma HIBOLUTH
Mo yNyTCTBHMA H Y3 HaA30p MeHTOpa u3 npeayseha
Yuenuke 0cnocob/baBaTi 3a BU3YEIHO ONAKALLE ,
ounTaBame MepHuX ypehaja u pasymepatbe
QYHTAHUX BPEIHOCTH

Vuenuke ocnocod/saBaTH 3a THMCKH panu
CamMoTIpOLIEHY COMNCTBEHOT HaNpeTKa

Boautn nHeBHUK pana v normywapaTh paaHH Hajlora
10 MpoLeypama eeKTpoancTpHOY THBHOT
npenysehuma

Mecto peaanianmje HacTase

[TpakTHuHY HacTaBy Y GJOKY peanuzoBaTH ¥
UIKOJICKO] PaJHOHHLLA H/HIH
eJeKTpOANCTPNOYTHBHHM npeay3ehnMa nogenom
0/1e/bera Ha Tpyne

[TpenopyueHo BpeMe 3a peann3auujy OBHX
caapkaja: 60 yacosa

KOPEJALHJA CA APYTUM INIPEAMETHUMA, OJHOCHO MOAYJIHMA

—  OcHose CJIEKTPOTEXHHKE

- EJIBI\‘T])H‘IHE HHCTa.I'IaI.lHjE H OCBET/bEHC -

—  Enextpuuna mepema
—  EnexTpoeHepreTcku BONOBH

—  EHeprercka enekTpoHHKa -
EnekTtpoeHepreTcka nocrpojemwa -
Mepema y eneKTpoeHepreTHIH

Texuuuka noOKyMeHTalMja

|

OcHoBe cucTeMa AYTOMATCKOr yIpas/batba
EﬂeI\‘TPH‘IHe MaliHe




INMPENOPYKE 3A H3BOBEIE NPAKTHYHE HACTABE

Ob6anun HacTaBe
Momynu ce peanusyjy kpos cnenehe obnnke nacrase: IPAKTUHUHA HACTABA

Moaena onesberwa Ha rpyne

e ¥ npsoMm u apyrom paspeay oae/bemse ce aean na JABE rpyne
e ¥ rpehem u uersprom paipeny oaeberse ce aeqan Ha TPH rpyne

MecTo peanusaumje Hacrase

UIKOJICKA PAaAHOHHLA
npenysehe

QuemnBame

BpeﬂHOBaI—be OCTBAPECHOCTH MCXOOA BPIUHTH KPO3:

npahierbe 0CTBAPEHOCTH HCX0/1a

npahieibe aKTHBHOCTH M NPAKTUYHOT paja
eBajlyallijy NpakTHYHKX BELITHHA
npahetbe AHEBHHKA pana

Ipenopyke 3a peajnsannjy Hacrase
Ha novetky moayna

. & -

®  yuEHHKE YIO3HATH Ca LUW/LEBUMA H UCXO/IHMA HacTaBe / yueka, NJaHOM pajia i HAMMHUMA OLleHMBatba.

®  ypaIuTH NpOBEpY HHBOA 3HAIA M BEWITHHA YYEHHKA, Koja TpeDa 1a nocayke Kao nokalartess 3a OpraHM3alujy 1 eBeHTyalHy HHIHBUIYANn3aUuujy HacTaBe.

®  OpraHW30BATH HACTABY TAKO JIa YUEHHK Y NOTNYHOCTH Gy/le YNO3HAT Ca OPraHn3allijoM paaa y WKONCKO] paAHOHHLKA M npey3ehy 1 aa ce npuapkapa Mepa 3aliTHTe Ha paay v
Mepa 3aLITHTE OKOJIHHE

MHcueTHpaTh Ha NoBe3HBakby NPETXOHO CTeUeHHX 3Hamwba U3 EnextpoTtexuuke, EaekTpuuHuX uHcTanaumja, EnextpoeHepreTckix noctpojera, EaekTpoeHepreTckiX BOIoBa,

Enexrpuunux Mepetba, EHeprercke enekTpoHuke, EnexkTpHuHNX MalinHa

INpakTuune caapkaje yeknaautu ca nipoljemem Teopujcke Hactase (oarosapajyhu panoeu cnene oaMax HakoH oDpazie TeopHjcKor rpainpa)

[lpee pajHe 1aHe NOCBETHTH YNO3HABAKY YUCHHKA U HHUXOBHX MPAKTHYHNX BEIUTHHA (YCIIOB 33 Pajl je NO3HABAE M NPHAPKABAE PEa M AUCLHILIHHE).

V nouerky obpaTHTH NaKiby Ha kopuwhere ajarta (pYMHOr H MaWHHCKOT), Ha Noc/eqHuUe HeaJeKBaTHOr i HeBELITOI pyKOoBaa anaTom (rnospefusatba).

[lpu kopuhersy MaTepHjaia 1 anaTa, YKOIHKO je noTpebHO HEKOIHKO MyTa MOHOBMTH HA3HBE, HECTO H BHILE MOjMOBA 3a je/IHAH NPEAMET MITH paiby

Harnawasatu u yeesxkOasati Ja anar, npudop, Matepujali, HHCTPYMEHTH U JOKYMEHTaLMja Mopajy OMTH YHCTH, PErNe/IHO COKEHH W HA CBOM MECTY.

HHeHeTHpaTH Ha YPEIHOCTH PALHOT MECTa W H:eroBoM yHiihesy 1o 3aepiieTky paaosa

AKTHBHOCTH Je(pHHUCATH NOCTAB/bALEM LI/bEBA H pealH3alijoM paaHUX 3a1aTaka.

Banatke, ka1 roa je moryhe, paltaaHuTi Ha pajiHe onepaituje n MaHuyaaumje.

3a BpeMe paja yueHHk Tpeda Ja BOAM AHEBHHUK Paja ca OMUCOM H3BPILIEHHX PAIOBA U CBOJUM 3anakaruMa;

Oap:kaBaibe NPAKTHYHE HACTABE H3BOAHTH Y PAJHOHHLIAMA 33 NPAKTHYHY HACTABY Y OKBHPY wiko. e WJIW npeayzehnma 3a H3rpajmy 0 0APKABAIbE eNeKTPHYHHX

HHCTAANN]A, eIEKTPOCHEPTeTCKHX BOJOBA H e/IEKTPOEHEPIeTCKHX NOCTPojera.

TpeanoxkeHe AKTHBHOCTH OPraHu3yje i H3BOAH HACTABHHK NPAKTHYHE HACTABE Y LUKO/ICKO] PAAHOHHIN M CTPYYHO Juie y npeayszeliy u npiiaaroljasa nx pacnosioxHBeoj

onpemn H Tekyhinm nocsioBima Tako aa nponalie najoo/en HA4YHH peaan3aunje caap:kaja npakTHYHe HACTABE

AKTHBHOCTH OCMHCJIHTH TaKo 1a nosehaBajy MOTHBAUMjY 32 NPAKTHYAH Pajl H YUeHbe

O6nnazak H KOHTpoay n3solhera aKTHBHOCTH BPIUH HACTABHHK NPAKTHYHE HACTABE, A BPEJHOBAILE HACTABHIK Y Capalii ca MeHTopoM u3 npeyseha.

Peanuzatopu mory usmennty 10 20 % npenopydeHux cajapikaja Moayaa ys carnacioct Ctpyusor seha.




b: U3bOPHU CTPYYHH NNPOI'PAMH

TPXKHUIUTE EJEKTPHYHE EHEPTUJE

1. OCTBAPHUBAIGE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLH U TPAJAILE

PA3PE] : L ITPAKCA VKYITHO
Teopujcka HacTaBa Bexbe IlpakTHuna HacTapa Hacrasa y 610Ky

111 70 70

2. HHW/BEBH YYEHA
- Vno3HaBsatbe Cca OCHOBaMa U NPHHLMMUMA TPHKHILTA €IEKTPHUHE EHEPrije;
- CrHuame OCHOBHHX 3HaHha 0 NapaMeTpuMa peryancaHor W 1eperyiHcaHor TPKUILTa;
- Vno3HaBatbe YUEHUKA ca CTPYKTYPOM H apXHTEKTYPOM TpiulTa, JI3ajH i TecTHpare npaBuia TpAHLLTA;
- OcnocodibaBate yuennka 3a npahieme anctpubyunje eneprije 0GHOB/LHBIX H3BOPA eHEPrHje;
- Y1o3HaBame YUEHUKa ca HAYMHUMA BPEIHOBAA, (POPMUpatba LeHa W Tapuda:
- OcnocobimaBate yueHnka 3a obaBbare NOCIOBHUX Mpoueca n Gep3alckn NPUCTYN Y TProBUHU EHEPTHjoM;

3. UMW/BEBH, HCXOIU, OBABE3HH U NNPENMOPYYEHU CAJAPAKAJU H YIIYTCTBO 3A JUJAKTHYKO-METOJHYKO OCTBAPHUBAILE NPOTPAMA

AL OBABE3HH U NMMPEMNOPYYEHH R
TEMA LHH/EBH [lo 3aBpuuerky teme yuexuk he Ourn y CAIPIKAJM 110 TEMAMA JAUIAKTHYKO-METOAHYKO
CTamy Ja: OCTBAPHBAIE IMPOI'PAMA
o Exepruja 00HOB/BHBHUX H3BOPA - OCHOBHH
Ocnose « Paisujame * 00jacHH NpHMEHY H OCHOBHE napamMerpu. Ha noyerky y4eHMKe yNno3HaTH ca UW/beBHMa H
TpAMNTa CBECTH YUCHHKA napameTpe eHepruje 00HOBBHBHX « OCHOBHA CTPYKTYpa M peryiaumja MCXOJHMA HACTABE / yueHa, MJIaHoM paia u
e-WEKTP"‘_lHE 0 3Hauajy H3BOpa; EJIeKTpONnpUBpee. HAYHHHMA OLEHHBAE,
SHERLIE MpHMEHE « 0bjacHi OCHOBHY CTPYKTYPY W o TpKHIITE ENEKTPHYHE EHPTH]e.
0OHOBILHBHX peryJatmjy enexTponpuepene; o Jleperynauujaupa, ueHa cHare, eHeprije u Peannzauuja uacrase
M3BOpA CHEpPrHje; | « TMpPeACTaBH WITA je Aeperyiaumja, uexHa KanauuTeTa.
« Ynozuasamwe cHare, eHepruje M Kanauurera, o Cualnepatbe i NMOTPOLILA €11, eHEpruje. TeopHjcka HacTasa (70 uacopa)
YUEeHHKa ca cHal/ieBame 1 NOTPOLIHHa eJl. « KoHkypenuuja, MapruHaiaHu TPoOlIAK Ha
OCHOBHHUM eHepruje: TPKULITY. Bpoj yacoBa no remama
napameTpuMa « JedpuHuLIe WITA je KOHKYPEHILH]a, * OCHOBE TPHRULITA elEKTPHUHE eHepritje (4 uaca)
peryimucaHor v MapruHaaH{ TPOLIAK Ha TPKULUTY. e Crpyxrypa TpsuinTa (12 wacosa )
neperyiaucator ¢  Cuara tpaxcvurra (10 wacosa)
TpAKHIITA * Makcumaine 1ene v uupectupamse (12 wacosa)
€JICKTPHYHE e [loysnanocr (8 wacosa)
eHepriuje. * Pernonanuu npeHocHn oneparep (8 wacosa)
* Perynatopna clIcKTpocHepreTcka KoMucHja (8 uacosa)
® 3ajeaHnvKe OPraH3niMoHe aKTHBHOCTH U Gep3a
elekTpube enepruje (8 wacosa)




Crpyxtypa
TPRHIITA

* Yo3Hasawe
YUEeHHKa ca
CTPYKTYpOM
TPHKULITA

« CTnuame 3Hamwa
0 u3bopy
KapakTepUCTHUH
UX efleKTpaHa y
Hallem
EHEPreTCKOM
cHeTeMy,
creuudpuuHOCTH
Ma W3rpajibe,
kopuihera,
oJpKaBama v
nepeneKTHBaMa
M3Tpaiihe HOBHX
eNeKTpaHa.

« YnosHaBamwa
yueHHKa ca
Mepama 3alrure
01 yaapa
eJIeKTpUYHE
crpyje

JeuHHILE CTPYKTYPY TPHKHILTA |
BPLLH aHAIN3Y Ha OCHOBY oapeheHor
Monena;

o0jacHi Koje cy pe3epBe eHepreTckux
U3BOpA MpeMa H3BOPHMA W PErHOHHMA
H

BPLIW AHANN3Y EHepreTcke
3aBHCHOCTH W NOTPOLULY EHEPrHje.
Ypaan uzdop kapakTepHCTHUHNX
€/IEKTPaHA Y HALIEM €HePreTCKOM
cHeTeMy, creln(puIHOCTHMA
u3rpaime, kopuihetba, oapikasatba
fepereKTHBaMa H3rpaibe HOBHX
eneKTpaHa.

YNO3HABaka YHeHHKa ca Mepama
3aWITHTE O]l yAapa eICKTPHIHE CTpYje,
HARECTH NPUMEPE H3 MpaKce
HEMOIITORAK:a Nponuca

00jacHNTH NocelHLe 110 HOBEKA H
OKOJTHHY.

AmHanusa MojIena W CTPYKTYpa Koje
npow3uase 13 npunaroherma TPHKULIHUX
MEXaHH3aMa y eNeKTPOeHepreTCKoM
ceKTopy.

CTpyKTYpa TPHKHILTA, ADXHTEKTYpa
TPKHUIITA, IH3a]HHPaE H TECTHpPaE
npaBuia TPIKHILTA.

Kpupa Tpaxibe, Kpusa noHyne,
eNaCTHUHOCT TP, eacTHYHOCT
MOHYIIE.

[MoTpowaukn BHILAK H EKOHOMCKH
npodut npoussohaya.

EnextpuuHa eHepruja kao poba.

TMoHyna u Tpakiba eleKTPHYHE eHeprije.

YBoj, cHCTEM YroBapama, AH3ajH
TPYKULLTA THIA MOHYAA M NOTPaKLA AaH
Y Harnpei, TPARHIUTE Y PEaHOM BPEMEHY,
nomoliHu cepeue, TPIKUIITE pagHe
pesepee

MecTo peaansauje HacTaBe
Yunonuua

OuewuBame
BpennoBate 0CTBAPEHOCTH HCXOA BPIIMTH KPO3:

. npaheu,e OCTBAPEHOCTH HCXO0a:
* TECTOBC 3HAHKA,
* YCMEHO M3jlarame.

Ipenopyke 3a peaau3anujy HacTaBe

[MpeameTHH HacTaBHIK MO#e H3MeHHTH 10 10%, a
y3 carnacHocet Crpyunor seha a0 20% npenopyueHor
cajpxaja.

Tokom Tpajama Tema peaM30BaTH HajMarLe 1Ba
TECTA 3HaMWA, jefaH y MPBOM M jedaH Y Ipyrom
NOMYTOANILTY.

IMpenopvke 3a peaaunsaunjy reme OcHose
TPKHINTA eIeKTPHYHE eHepruje

Y temu OCHOBE TPKHULLTA eNEKTPHUHE eHeprije
yueHHKe Tpeba 3auHTepecoBaTH W MPEACTABHTH UM
canapskaj npeamera. Ykasati HM Ha 3Hauaj
MPOU3BO/IILE U 10TPedama NoTPoLILE eHepruje 1
3aLUTO €€ YBO/JH TAKMHYEH:E Ha TPIKHIITY
enekTpuyHe eHepruje. IMoceGHO U3NOMKHTH IIPUMEpE
NIPUMEHE CaBPEMEHHX ENIEKTPOHCKHX CHCTEeMa H
pauyHapa y 1npouecy npoH3BO/ILE ENEKTPHYHE
CHEPTHje, HaI30pa pana, ynpaebaba i perynauuje
KApPaKTePHCTHYHUX CHCTEMA Y OOHOBI/LHBHUM
M3BOpHMa EHeprije.




Cuara
TPAULITA

« VYcpajawe

OCHOBHHX 3Haba
BE3aHMX 3@ CHary
TPKHLITA
VnosHagamwe ca
HAYEHEM
aHraxoBama
arperara
CTHLAE 3HAbA
0 NpHMEHH
caBpeMEeHHX
€JIEKTPOHCKHX
cucTemMa
pauyHapa y
npouecy
NPOU3BOIE
eNeKTpHIHE
eHeprije.

Ne(pMHHILIE CHare TPHKMLLTA,
HCTOJbaBalLe CHATe TPAKMIITA,
MOZIEIHpakEe U PeayKOoBare cHare
TPHKHILTA;

npeaBHIN H MPaTH CHare TP/KHUILTA;
o0jacHH ONTHMAaHY pacnoaeny
onTepehemwa y cucreMuma
00OHOBJEMBHX H3BOPA EHEPrHje Kao U y
MELIOBUTHM CHCTEMHMA;

00jacHH ONTHMAalIHE TOKOBE CHara;
ojped cnetn(uKaLnjy 1 pelieme
npodiema;

nedmHmIe W H3pauyHasa ryouTke;
HaMMILE ¥ KOPHCTH Pacnoueny Ha
YHECHHKE TPKHIITA;

HAMHILE HCTOJLABAE TPHHLIHE
cHare;

KOPHCTH MOHHTOPHHT HCTIOJbaBaba
TPIKHILIHE CHare:

O0jacHn Mepe 3a OTKNabake
MCMO/baBakba TPIKUILHE CHAre.

Jedmuncame cuare TpxuIITA,
HCTOJbaBabE CHAre TPIKULITA,
MOIEeNHpabe H pellyKkoBathe cHare
TPHKHILTA, NPOTHO3a H MOHUTOPHHT CHare
TPXKHULITA.

Ontumanua pacnoaena onrepehetsa y
cHCTEMUMA OOHOBJLHBHX H3BOPA
eHepruje.

Onrtumansa, pacnosiena onrepefiema y
MELIOBHTHM CHCTEMHMA - KOOpAMHALHKja
uzmeljy THX cucTema.

OnTUManHK TOKOBH CHara.
Cneundukaunja npodnema. Peere
npobnema.

['yOuun. Pacnonena Ha yuecHuke
TPAHILTA.

Hcnosbsapatbe TpaKHIIHE CHare.
MOHHTOPHHI HCMOJbABAbA TPKHLLHE
cHare. Mepe 3a OTK/Iaihakhe HCN0JbaBaba
TP¥HIIHE CHArE.

INpenopyke 3a peaausaunjy veme CTpykTypa
TPKHINTA

V temu CTpyKTypa TPAKHIITA YNO3HATH YYEHHKe ca
CTPYKTYPOM TPXKMIUTA M HAa OCHOBY ojpelheHor
Mozmena  ypamuTH  weHy aHanmzy. OGjacHuTn
YUYEHHLIHMA Koje Cy pe3epBe eHepreTckux H3Bopa
npeMa W3BOPHMAa W PerHoHMMa M Hay4dWTH MX 1a
aHaNM3Mpajy eHepreTcKy 3aBUCHOCT M MOTPOLUHY
enepruje. [locebHy nakiy noceBeTHTH W3DOPY
KApaKTEPHCTHUHUX e/IeKTPaHa Y HALLEM €HepreTckoM
cucTeMy, cneunduiHocTHMA H3rpaame, kopulifiersa,
Olp:KaBaka W MEPCreKTHBAMa H3rpaiibe HOBUX
enekTpata.  [IpHAMKOM YNo3HaBaka YueHWKa ca
MepaMa 3aliTHTe 01 YAapa eNeKTPHUHE CTpyje,
HABECTH NMPHMEPE M3 MPAKCe HEnowTOBaa Mporuca
1 00jacHUTH MOCAENNIIE MO HOBEKA W OKOIHHY.

IMpenopyke 3a _ peanuzaunjy teme CHara
TPAHINTA

Y Temn CHara TpKHINTa YNO3HATH Y4eHHKE ca
3HauYerbeM aHraxosata arperara. Onwrn npodiem u
ONTHMaNHO aHraxkoBawe arperata. OnNTHMaTHK
TokoBu cHara. [loon TproBuHa. AHraxosare
arperara 3acHOBaHO Ha mnooin TprosuHun.  [loon
Hacynpot OuiiatepaliHe  TProBHHE, [I0pABHAMbE.
3aryiwema  Mpeke M MEHAUMEHT  3aryliersa.
Curyproct cuctema # nomohun cepsucu. ATC
(Available Transmission Capacity). Tlapanenun
TOKOBHM M KOHTPATOKOBH CHare.




Makcumanue
uene
H
HHBECTHPAK:E

« VYcpajawe
OCHOBHHX 3Hatba
0 obnuunMa
(unancupama 3a
paseoj
eHepreTHke;

+ OcnocobsbaBatse
y4eHHKa 3a
npahetse
aucTpudyLUmje
eHeprije
00HOBIbHBHX
u3BOpA y3
topmupame
ueHa u rapuda.

pasyme npouT Tprosua,
YHECTBOBAILE HA TPKUIITY
ENCKTPHUHE EHEpTHje;

ne(puHHILE TPAKULIHY MON 1
3noynoTpeoe :

o0jacHn MoaenoBatbe HecaBpLieHe
yTaKMHLIE:

neuHHile edekar npeHocHe Mpexe
Ha LIeHE eJIEKTPHUHE eHeprije:
Ae(uHHIe AeQHHULLH IPEHOC CHAre
i ry0uTke;

pasyme MOJHTHKY HHBECTHpatba u
N0Y3/IaHOCTH;

neuHmne PUKCHH TPOLWAK, TPOLIAK
cTapToBatba arperara, Bapujabuianu
TPOLIAK;

H3pauyHa JUMHTHPae MAKCHUMaTHe
LICHE, L€Ha BPEAHOCTH ryOMTKa
onrepeheiba, lleHa pajaHe pesepse;

o0jacHu 3Havaj IHHAMHKE TPHKUIITA H

yHKUH]y npoduTa.

[Tpodur Tproeua, yuecTBoBate Ha
TPHKUINTY EIEKTPHUHE EHEpTHje.
VyecTBOBamkEe Ha TPXRUIITHMA
e/IeKTPHYHE eHEpruje u3 yra
reHeparopa.

Tpxuninna moh u 3n0ynoTpede.
Mozenoeate HecaBplleHe YTakMHLE.
Edekar npeHocHe Mpexe Ha LeHe
eNIeKTPUUHE EHEepruje. JoKaumjcke u
30HAJIHO LEHE.

IMpenoc cHare u ry0HLH, OrpaHiyieha
[PEHOCca CHare, 3arylUere NpeHoca 1

Bpe/IHOBAtLE Npepacnonene onrepehetsa.

Llena ryOutaka, npasa npeHoca,
NOJIMTHKA HHBECTHPALA M N0Y31aHOCTH,
DHKCHH TPOLIAK, TPOLIAK CTAPTOBAA
arperata, BapnjabuIHK TPOLIAK,
NOY3AaHOCT W NOTPOLIbA.
JInmuTHpame MakcHMalHe LeHe, LeHa
BpeaHOCTH ryOuTKa onTepehema, LieHa
panHe pesepse.

JuHamuka TpauTa U QyHKIMja
npodmra, 3aXTEBM 32 HHCTATMPAHHM
KanauuTeToM, YHyTap cucTemMcka
KOHKYPEHLM|a Y LHIbY NOCTH3abd
MOY3aHOCTH, HEPEILIEHH NPODIEMH
(DYHKUHOHHCA:A TPAKHLITA,

INpenopvke 3a peannzaunjy teme Makcumanue

LeHe H HHBEeCTHPAIbE
Y vactaBHoj Temu MakciManHe 1eHe H HHBECTHpame

HaBoje ce oOnuuM  (MHAHCHpala 3a  pasBoj
eHepreTHke. YMO3HaTH YYECHHKE €A 3HAYCHEM TOjMa
tapua u TapudHor cuctema 3a o0pauyH KynoBHHe u
npoaaje enekTpHUHe eHeprije. MapriuHaiHn Tpoluak
®uxcun Tpowak. Tpowak craproBatba reHeparopa.
Bapujadunun  tpowak. JluMuTHpare MakcHManHe
uete. Llena speaunoctn ryburka onrepehewa. Llena
panHe pesepse. JluHamuka TpMIITa W (QyHKUH]a
npodura Ilocebny mnamiy nocserurn Feed-in
Tapuia.

TOKOM Tpajara TeME Peanu30BaTH jeNaH TecT 3HakbA.




IMoy3nanoct

+ Ynosnasame
EKCII0ATALHOHNX
KapakTepHCTHKa
noTpoiaya 1
H3BOpa
eeKTpHUHe
eHepruje
Ocnocodbasatbe
y4YeHHKa 3a
pasasajame
HHTErpHCAHHX
TapuHux
chcTeMa H
ycarnauasame
Mojiena 3a
thopmupame ueHa

pasyme eKcruloatalHoHe
KapaKTepUCTHKE MOTPOILAYA U H3BOPA
ENCKTPHUHE EHEPTHjE;

HaBele M YOUH Pa3iHuKy eHEepreTcKHX
KapaxkTepucTukadnomace,
reoTepMallHiX H3BOpa eHEpruje,
XHIpOeHepruje, conapHe eHepruje u
cHare Berpa;

o0jacHu pajiH1 PeKUM H CHTYPHOCT
€HEepreTCKHX cHeTeMa

aHanuzupa nopemehaj i odesdehere
CUIYPHOCTH.

EkcroaraunoHe KapakTepHCTHRE
noTpouIaya.

ExcnioarauioHe KapakTepHcTHKe H3BOpa
e/IeKTPHYHE eHeprije.

Eneprercke kapakTtepucTike Gnomace,
reoTepMajlHiX H3BOpA eHepruje,
XHApOeHeprije, colapHe eHeprije u
cHare BeTpa.

CHIypHOCT M NOY3/1aHOCT EHEPreTCKHX
cHcTeMa.

PanHu pesHMHI U CHIYPHOCT EHEPreTCKNX
cHcTema.

Ananusa nopemehaja y crauoHapHom
CTamby.

Ananuza curyproctu. OGesbeherse
CHTYPHOCTH.

IMpenopvke 3a peaansaunjv teme MMoyzaaxoct:
V wactasnoj temu Tloysnanoct, ynosHaTH yueHuke

ca eKCnIoaTalMoOHNM KapakTepHcTHKaMa noTpoiaya
M M3BOpA eJNEKTpHYHE eHepruje M noysaaHowhy
CNIEKTPOCHEPreTCKHX cucTeMa. Yuennuu Ttpeba na
Hayye 1a aHanu3upajy y PpelieBaHTHUM MOJeNHMa
KOjH Ce KOpHWCTEe 3a HOBY CTPYKTYPY EHEepreTcKHx
cucrema. Kpo3z oBy Temy, HayunTH UX 1a pazipajajy
MHTerpHucaHe Ttapu(He cucTeMe Y LHBY Kpeupama
HOBHX CHMCTEMa peryiauuje M peryjauuHoHUX
MpUCTYNa, W 1a ycarnaiasajy Mozesne 3a (hopMuparbe
LieHa Y CUCTEeMHUMa HOBe eHeprije.

ToKOM Tpajaiba TeMe pealn30BaTH jelaH TECT 3Hakba.

Pernonanuu
NpPeHocHH
oneparep

+ Yro3HaBame
yUeHHKa ca
OCHOBHHM
EIeMEHTHMA H
nojMOBHMA
peruoHaIHOr
NPEHOCHHOT
oneparepa
CTHuae 3Hama o
Oep3n n
CHCTEMCKHM
yeayrama

pasyme H paziukyje nokasaresse u
HOPME KBAJTUTETa HEprije
0OHOBJLHBHX H3BOPA;

neuHMLLIE 3HAYA] OPIKaBabA
KBAJINTETA HCTIOPYKE €JIEKTPHYHE
CHEPIHj:

o0jacHn NpHHLIKT TapH(PHOT cHCTeMa
3a 0OpauyH KyNOBHHE M npoiaje
€/IEKTPHYHE eHEpTHje;

objacHn oOpauyHCKe enemMeHTe 3a
HaMIaTy NOTPOLUE eNeKTPHYHE
eHepruje;

Ha0bpojn Mojene TPKULITA H
1IPeno3Ha hHXOBE OCHOBHE
KapaKTepHCTHKE,

[loka3ate/bH U HOPME KBANHTETA
eHeprije 0OHOB/LUBHX W3BOPA.
IMoka3sare/bl KBUIMTETA EIEKTPHYHE
eHEepruje Be3aHH 3a YUECTaHOCT CUcTeMa.
lNokaszaresbH KBAINTETA ENEKTPHYHE
eHepruje Be3anu 3a Hanow.

3Hauaj onpKaBaba KBAJIMTETa HCMOPYKe
eNeKTPHUHE EHEPTH]e.

Tapude n Tapuduu cucTemu 3a obpauyH
KyNOBHHE U NpOoJaje eNeKTpHIHe
eHepruje.

Kareropuje norpoise.

O0pauyHCKH eleMEHTH 3a HaMIaTy
NOTPOLLbE EIEKTPHUHE EHEPTHtje.
Tapugun craposu. Tunosun tapuda.
TpoLKOBH 3AIUTHTE HKHBOTHE CPEANHE.
Be30eHOCT 1 ajIeKBaTHOCT eHePreTcKor
cucrema, LloypHoT Moaen TpaiuTa,
Hacx - 0BO paBHOTENKHO CTaMbhe.
Crparterunja noc/ioBarba eJeKTpaHa Ha
TPIKHIITY, NOCJI0Balbe ca HensBecHouhy.

Ipenopyvke 3a peanusaumjy teme Pernonanun

NpeHocHN oneparep
V HactaBHoj TemMu PervoHalHi NPEHOCHM Oneparep,

YNO3HATH YYEHHKE Ca OCHOBHWUM ENEeMEHTHMA M
NOjMOBMMA:  NPEHOCHA  KOMMNauuja,  HE3aBUCHM
onepaTtop Kpo3 MNpHMEpe HE3aBHCHOr oreparepa
cuctema. [locebHy naxkmwy noceetuTH Oep3n M
cucteMcknM  yeayrama.  OOjacHMTH  ydeHHLMMA
cywTHHy PernonanHe opraHmsaluje 3e npeHoc
eNIEKTPHUHE EHepruje kao W oOIHKe perHoHaHor
oneparepa npeHoca.




* Yo3Hasame + HaBele OCHOBE peryiaropHe

TprHLLITE eNeKTPUUHE eHepritje 1

OpPraHivuHOHe
AKTHBHOCTH H

OPraH3viHOHHM
dKTHBHOCTHMA.

eHeprije;
neduHULIC KOMMOHEHTe Tapuda 3a

Oepsa
CrHuame 3Hama o 1oca:
eqeKTpHUIE TAHLE HaMIAaTy TPOUIKOBA NpeHoca;
eHepruje CTpaTErHJu KPO3 | e pasyme MeTO/E 3a NPOPauyH TPOLIKOBA

TEOpHjy Urpe.

npeHoca;
« OcnocobJbaBame

MpOUEHH PACTIONIOMHBOCT MNPEHOCHHX

yueHHnKa 3a Kanauurera;

obasJbatse e o0jacHu NMoroHcka 3aryuieta u
NOCITOBHHX penakcaumja NpeHocHe Mpeske y
npoueca JIEperyncaHim CHCTEMHMA,
Oep3aHckn ® Pasyme CUIYpHOCT W M0Y31aHOCT Y
HP”‘";)‘II‘HY JIEPErYAHCAHOM OKPYKEHY:
Tpropgt e Pasyme npumeny PAKTC ypehaja
CHEePrHjoM.

Peryaaropua YUEeHHKa ca €JIeKTPOEHEPIeTCKa KOMHCH]E, ca €KCIJ10aTallija eeKTPOeHEPTeTCKUX
BleRTpO: ocHoBama HEHOM YJIOTOM H MECTOM Y cuctema. Onmra pasmMaTpama.
S b perynarope (DyHKUHOHICAILY TPIKULITA.; « TpKULITE THMA eNeKTpOeHepreTckor Gaszena
KOMHEMIN CIAEKTPOCHEPIETCKA | «  HABECTH NPHMEPE OPraHN30Bamba (IMOONUO). Tpxmwure THNa crodoaHor
KOMHCHje, ca perynaropa y Cpouju, Esponu n CAJ] npuctyna. TpxkuiiTe nomohuux yenyra.
HCHOM YI0TOM 1 TpiKuIITe YCyra npeHoca.
MECTOM 3. o YuecHuuH Ha c10GOMHOM TPHHULITY
tyHKIHOHHCAILY Z
Sl CICKTPHUHE eHeprije.
« IlpeHocHe opraHusaumje H TPIKULLITE
eNeKTPHIHE eHeprije.
« Perynatusa, cTpateruja u npasum
Aeperynauuje y Cpouju u tbeHa yiora u
MECTO ¥ (DYHKUHOHHCAY TPHHILTA.
« [Ipumepn opranusosama peryiaaropa y CAJl
u Eeponn.
« VYnosnasame * objacHu ycayre npeHoca Ha e Yenyre npeHoca Ha cll000IHOM TPIKMILTY
3ajennnuie YUeHHka ca €1000THOM TPIKHINTY eNeKTPHIHE eIeKTPHUIHE eHepruje.

OCHOBHM THIIOBH ycilyra npeHoca.
KomnouenTe Tapuda 3a Hanaaty TpoLIKoBa
npeHoca.

MeToaH 3a NpopauyH TPOLLKOBA NPeHOCca H
TPaH3UTA eNeKTPHYHE eHeprije.

[Tpouena pacnonoKHBHX NPEHOCHAX
KanamuTeTa.

[ToroHcka 3aryletsa 1 penakcaumnja
NPEHOCHE MPEKeE Y JIeperyncaHim
cHCTEMHMa.

CurypHOCT 1 NOY31aHOCT Y A€PEryIHCaHOM
OKpYKEHY.

[loGosbluame KBAMTETa NPEHOCHHX YClyra
npumernom PAKTC ypehaja.

INpenopyke 3a peaausaumjy rteme Perv.naTouHa

€IeKTPOEHEPreTcKa KoMHucHja
V HacTaBHO] TemM Perynatopha eneKkTpoeHepreTcka

KOMHCHjAa  YMO3HATH  YYEHHKE c€a  OCHOBaMma
perynaTopHe  eNeKTPOSHEpPreTcka  KOMMCHje, ca
EHOM YJIOTOM W MecToM ¥  (DYHKUHOHHCAMY
TpkuuTa.  HaBecTm  npumepe  opraHu3opatba

perynartopa y Cpouju, Esponu u CAJL

INpenopyvke 3a peaamsaunjy Teme 3ajeanudke
OPrau3uIHOHEe AKTHBHOCTH M (ep3a ejekTpuune
eHepruje

YV HacrasHoj TeMH 3ajelHHuKe  OpraH3vLMOHE
AKTHBHOCTH M Oep3a eeKTpuUHe eHeprije, yno3Haru
YUEHHKE ca OraH3MUHOHMM akTHBHOCTHMA. HayuuTn
MX Kako na neduuuuy crtpaternjy pasmatpajyhn
moryhe akuuje kpo3z Teopujy wurpe. 'HMrpaun’ y
neperynucano enektpoenepretckom cuctemy (TCO.
MO, Tpropau, BenMKonpoaajHa TPAKHLITE, Peryaarop,
HIIT1, kpanudnkoBann Kynau). YueHuK je geo THma
KOjH aHalu3upa uHBecTHpara y Oyayha TpkuwTa M
KOPHCTH peanHe onuuje 3a (opMupame LeHa Kpo3
Oepse enexrpuune edepruje: EY wu jyroucroune
Espore.

KOPEJAIIMJA CA IPYTUM NNPEJMETHMA
- OcHoBe eneKkTpoTexXHHKe

- YBoay efnekTpoeHepreTuky

- Enexrpuune Mpeike

- Enextpuuna nocrpojerba

- llpeay3eTHHIITBO




Ha3sus npeamera:

lNoauuisy doHn yacosa:

Paspen:
LinmeBu yuemwa:

KABJIOBCKA TEXHUKA

70 uacoBa
Tpehn

~  CTHuamke OCHOBHMX 3Hamba 0 BpcTaMa kadnosa;

CThuare OCHOBHUX 3HaHha 0 KOHCTPYKLMOHNM MaTepijanuMa 1 npubopy;
~  CTHuame OCHOBHMX 3Haba 0 HAYMHY noJararba kabnosa;
~  CTHuamke OCHOBHHX 3Hama 0 e()eKTHMA eNeKTPHYHOT W MarHeTHOT MoJba;

—  CTHUAWke OCHOBHHX 3HaMba 0 CJIEKTPHYHHM BEJIHYHHaMa kabna;

—  CTHuamke OCHOBHHX 3Haka 0 TEXHOIO0THjH H3paje kabnosa;
—  CTHuamke OCHOBHHX 3HaHa O TeJeKOMYMHKALHOHUM KaOJoBHMa;

HCXOIH YIIYTCTBO 3A
A MNPEMOPYYEHU CAPKAJH
TEMA Wb ITo 3aBpiueTky tTeme yueHuk he Ourn y 1O TEMAMA JAUIAKTHYKO-METOAHYKO
cTawy 1a: OCTBAPHBAIE INMPOIr'PAMA
® yNo3HaBame yueHuka ca | ® objacHu norpebe 3a ynorpebom e VpoHa pasmarpata * Ha nouctky TeMe yeHHKE YNIO3HATH ca
Octosun obnamhy n3yuabama KaOJOBCKHX CHCTEMa y MpakcH, * Kparaxk HCTOPHjCKH Nperniel pa3soja IHILEBUMA H HCXO/IMMA HacTane / yuctha,
"“é’““"“ 9. npeaMeTa U OCHOBHHM ® HaBE/lE HEKE OCHOBHE UMHEHNLE Y KabJOBCKE TEXHHKE TEIAHOM PAfa W HEAMEAME QLS UBARA,
KADI0BCKO) . .
MCTOPHjCKHM TpaBiUMa a3B0jy KabIOBCKe TEXHUKE ;
——— pHj . p ! pasBojy Kabno ¢ e [loTpebe 3a KabNOBCKMM BOIOBHMA T T —
pazBoja kabnoscke SCECI0 DOAMDAUMIE HACTARE
. ICOPI‘IICKH HACTABA CC pealluiyje ¥
TEXHRKC _\"I}IO}I‘HL{H
® CTHLIAhE OCHOBHHX ® HaBe/e BPCTE CHEPreTCKMX Kabiosa « Bpcre H KOHCTPYKTHBHE KapaKkTepHCTHKe
Hﬁl‘“Te 3Halba 0 BpCTama ® OnULIE KOHCTPYKIHOHE KapaKkTepHTHKE eHepreTckix kabioBa
KaoJoBa

kabnosa

eHepreTcKix Kabnoea

® HARE/IE OCHOBHY MO/E]Y EHEPreTCKNUX
kabnoBa npema o0JHKY POBOHHKA,
BPCTH W30JalLlKje, BPCTH 3alUTHTE

e nedpunme Goje u3oIaLMje NPOBOAHUKA

¢ o0jacHH OCHOBHE TEXHHUKE
KapakTepHCTHKE eHePreTCKHX NarnupHuX
rabnoBa

¢ 00jacHH OCHOBHE TeXHHUKE
KapakTepHTHKe eHeprTckor kabna ca
KPYKHHM IHENEKTPHKOM

® 05jacHO OCHOBHE TEXHHUKE
KapakTepucTHke kabnoea on PVC mace

® 06jacH! OCHOBHE TEXHHYKE
KapakTepHCTHKe Ka0noBa ca H3oiaLnjom
on PETUPET

® 00jacHH OCHOBHE TEXHHYKE
KapakTepHcTHKE KabnoBa ca H30aaumjom
0J1 ryme

¢ o0jacHH OCHOBHE TEXHH'Ke
KapakTepuTHKe racHux kabsiosa u
kabsioea ca racom SF6

« [lojiena 1 KapaKTePUCTUKE EHEPreTCIKHX
KaBjioBa (Mpema U30Iatmjn, NpemMa HanoHy.
HAYHHY

+ KOHCTPYKTHBHH eneMeHTH kabnoea (ObnuK
NPOBOIHKKA, H30/1aLIHja, €KPaH NPOBOAHMKA,
€KpaH H30Jalije, MEXaHHIKa 3alTHTa,
AHTHKOPO3MBHA 3alUTHTA)

« boja u3onaumje npoBoaHMKa M NAAWITA

« Euneprercku nanupun kabnoeu (1PO,IPZO)

« Enepretcku kaONoBH ca KPYKHHM
JIHENEKTPHKOM

« Kabnosu ca msonauujom on PVC (PP,PNP)

« Kabnosu ca msonauujom on PET,UPET
(XP,Ep,XHP,ENP)

« Kabnosu ca usonaunjom ox ryme (G, EpN)

« acuu kabaosu

« KaGnoewu ca racom SF6

« Kpuorenckn kabnosu

e CynepnpoBoiHH Kaba0BH

Ouemnpame TeopH il‘:l\‘Dl' Jea npeamera

Bpeanosame 0cTBapeHOCTH HCXO/1A BPIIMTH
Kpo3:

* npaheibe ocTBApEHOCTH HEXO01a

®  TCCTOBE 3HAlLi

OxeupHun 6poj uacoBa no Temama
*  (OCHOBHH MOjMOBH 0 KaDIOBCKO] TCXHHIIH

(2 uaca)

s Bpere kabhosa
(18 wacosa)

e KOHCTPYKLUHOHH Matepujaiu U npuop
(14 wacosa)

e Hauun nosarawa kabllosa
(4 yacosa)

o EJASKTPHYHO M MATHETHO NoJhe ¥ kadiy
(8 uacosa)

e (cHoBle eleKTpHUNE BEHUnHE kKabioBa
(4 uacosa)

e Texuonoruja Mapaie eHEpPreTckux Kadbiosa
(10 wacosa)

e TenekoMyHHKALHOHH KaGIOBH

(10 yacosa)




 06GjacHN OCHOBHE TEXHHYKE
KapaKTepHTHKE KPHOTEHCKHX H
CYNeprnpoBoAHHX KadnoBa

Koncrpykunonn

® CTHUAHE OCHOBHHX
3HaHkA 0

® HaBe/e OCHOBHE MaTepHjasle 3a
H3paJyMMeTallHuX nenosa Kabnoea

» [lpoBoaHu maTepujanu 3a uspany
NPOBOIHHUKA,

maTepujan KOHCTPYKLHOHOM ® HaBe/lc OCHOBHE MaTepHjane 3a u3paiy €KpaHa, MeTalHHX alliTa i apMatype
"p‘rﬁop MatepHjay u npuéopy wsoaumje u niauITa (Gaxap, anymHHH]yM,
* 00jacHH OCHOBHE TEXHHUKE Al-Mgl,onoBo) )
KapakTepHCTHKE Mﬂ'rep“jﬂ-lla 3a u3pany L H}OJIH.IJ'HOHH H MAAITOBCKH MaTEPHjAITH
Kkabnosa (nanup, PVC, PET,
* IMeHYje OCHOBHE efleMeHTe KabloBCKor UPET, npupoxna u cunretnka ryma, EpN,
npuGopa Hconpem) ‘
o 0GjacHn HaMeHy KaGI0BCKHX CrIojHILA « Kabaorcku npubop (cnojuuue,kabnoscke,
e ofjacun Hameny kabJIOBCKHX 3aBplueTaKa SABPIIHHLE)
® CTHLIAE OCHOBHHX e o0jacHu HavHe nomarama Kabaosa y « Ka/10B1 MIONI0KEHH Yy Ba3yXy
Hauun 3HAA O HAYHHY BA3IYXY « KabnoBu nonoxenn y seMby
“::;;::: nonarama kabiosa ® 00jacHH HauMHe roarara kabnosa y + Ocranu HauuHu nonaraa

3EMIbH

e o0jacHH HA4YHH nonarawa kabdnoBa Ha
MOCTOBHMA

® 00jacHH HAUWH NONATALA EHEPIreTCKUX
kabJ10Ba Mo BOJIOM

(Ha MOCTOBMMA, MO BOLLY)

Enextpuuno n
MATHETHO Nojbe

® CTHUAHKEC OCHOBHHX
3HamA O CACKTPHIHOM H
MArH€THOM TOJBY ¥

e HaBenle eeKTe eAEKTPUYHOT H NoJba Y
kabuy
e Hage/le epeKTe MArHeTHOr NoJba y kadiy

EfileKTpHuHO nosbe v kabay:
« Hanpesate usonaumje xabna

« Crenen nckopnihetba n3onaumje (1gd)

y matay Kabmny o Treeing nojasa

MarueTHo nojke v kabay:

o “Crxun” edexar

o Edekar onmn3znne

« Enextponnnamutke cune y kadmy

® CTHLAE 3HAbA O e neyHMILE OMCKY OTIIOPHOCT Kaduia e Omcka oTnopHocT Kabia
Ocnosne OCHOBHWM eNIeKTPHUHNM | e ofjacHu yTuuaj oTnpHocTH Kabna Ha » Ornophoct n3onauuje
”";Z‘:;l;::';e Be/iuuHama Kkabaa MOrOHCKE KapaKkTepHeTHE KabJIoBCKOT * Enextpuuny kanaunter kabsa

scafiicing BOMIA s WMaykrusauoct xabna

L

¢ neduHNILE OTHOPHOCT H3oMNalnje kabna

e 00jacHH YTHUA] OTNOPHOCTH H30J1aLHje
Ha MOrOHCKE KapaKTepHTHKE KaGnoBCKOr
BOJA

e o0jacHH yTHUAj pajiHe TeMneparype
Kab/ia Ha BPEHOCT OTIOPHOCTH
H3onatmje

e nedrHMIIE ENCKTPHYHN KanaluuTeT kabna

e o0jacHm yTHLaj JyxuHe kabaoBekor
BOJA HAa HPEIHOCT KanauMTHBHOCTH

[NoayxHa eKBHBAIEHTHA KBUBANGHTHA
C/ICKTPHYHA 1IeMa KaOJoBCKe 1COHMIIE
nepuHHcaHa OCHOBHHM eNeKTPUYHUM

napameTpuma kabna

Ipenopvke 3a peaauiaunjy reopujcke

HACTABE

TectoBe NpUAATOANTH TEMATCKUM LS IHHAMA

¥ TOAEILHO WX j¢ YPAIHTH HAJMAILE TPH Y TOKY
NOAYTOIMINTA. 3aBPUIHH TECT YPUIHTH HA Kpajy
IIKONICKE FOIMHE.

Hanomena:
JLO3BOLEHO OICTYNARKE OJ1 IPOrPaMa MOKE 1a

Oyi1e 10 20%, anm ra Mmopa jaa o100pHTH
ojrosapajyiin crpyuni opras mkoje.




® OnHIIE MOjaBY HHAYKTHBHOCTH
KabIoBCKOT BOZA

* Haupra eKBHBAJIEHTHY NMOLYKHY 1LIEMY
KadJI0BCKE ACOHHLIE

® CTHUAHC OCHOBHHX

® OIHIIE OCHOBHE KOPAKe Y TEXHOJOIKOM

TexHONOWKH NocTynaK 100Hjama

["::':;E:'“a 3Hatba 0 TEXHOIOTHH nocTynaky 1001jara NPOBOHNKA NPOBOAHHKA _
elepreTciuy M3paje eHepreTcKux ® OIMLlIE OCHOBHE KOPAKe Y TEXHOJNIOLIKOM TexHONOWKH NOCTYNaK HMMpErHatuje
kabioba kabnora MoCTYNaky UMIperHauuje TexHONOWKH NOCTYNaK H3paie niaura
® OMHIlE OCHOBHE KOPAKE Y TEXHOMOMIKOM Texnonornja nspane kabnosa on
MOCTYNaKy H3paae niamra TEPMOILIACTHYHHX Maca
* OMHILIE OCHOBHE KOPAKE y TeXHOOLIKOM Texnonoruja npouseonwe kabnosa ca UPET
nocrynaky no0Hjama kabdaosa on
TEPMOMACTHYHHX Maca
® OnHIlIE OCHOBHE KOPAKE Y TEXHONOLIKOM
MocTynaKky n100Hjama MPOBOAHNKA
® ONHLIE OCHOBHE KOPAKe Y TEXHONOLIKOM
noctynaky kabnosa ca UPET
® CTHLAHE OCHOBHHX ® Hase/le OCHOBHE KapaktepucTuke TT Kapakrepuctuke TT kabnosa
Teaextomynuia 3HaHAa 0 kabnioBa, (uMnenaHca,koeHLHjeHT npuMeca)

UHOHH Ka0.10BH

TENEKOMYHHKALHOHHM
kabnosuma

¢ o0jacHi OCHOBHe eleKTe crosballhe
cpenuHe Ha 1T kabnose

e o0jacHu wWTa je TO napHua

® HaBeae OCHOBHY CTPYKTYPY H
KapaKkTepHTHKe KoakcHjanHux kabiopa

e o0jacun epexte yruuaja TT sona va TT
BO/ M HABEJIE MEPE 3a HErOBO CMatbeHe

e HaBee eeKTe YTHIIAja EHEPTreTCKUX
Bofnosa Ha TT komose u HaBene mepe 3a
HCTOBO OTK/Iaahe

ATMoc(epcKH YTHIA], eNeKTPOMarHeTHH
yTHLE]

CHMeTpHYHH KaG10BH

(napwuua, “uetBopHa’)

Koakcujanun kabnosu

Yruuaj TT sona na TT son

Ontuukn kadnosu

(MPHHUKI MPeHOoca CHrHaia)

Y1uuaj nanekosoaa Ha TT kabnose

KOPEJIALIMJA CA JIPYTUM NPEJIMETHMA

- npaKTH‘IHEl HacTasa.
“ OcHose CJIEKTPOTEXHHKE

- EnextpuuHe nHcTanaumje v ocBeT/beE

- EnektpoeHepreTcku BOAOBH
- EnekrtpoeHeprercka nocTpojewsa




TEPMHUYKHU U PACXJIAIHH YPEHAJH

1. OCTBAPUBAIE OBPA30OBHO-BACITUTHOTI PAJA — OBJIMLIH U TPAJAILE

PA3PEJL HACTABA

Teopujcka HacTasa Bexbe IpakTHuHa HacTaBa Hacrasa y 6noky

IMPAKCA YKYITHO

111 70

70

2. UWBEBH YUEHA

- Cruuatbe 3Harba 0 NPHHUMIMMA paja eleKTPOTEPMHUKIX M pacXiaaHux ypehaja;

- VnosHaBame yuyeHHKa ca HauUHMHMMA Xuahera, Kao U MPUHLKTINAMA pajia cacTaBHUX JIeJ10Ba pacxiajiHe HHCTanaluje;
- VYno3HaBambe ca TepMHUYKOM H30J1aLHjOM H LIEBOBOIOM:

- Carnepasarbe KHMaTH3alM]e;

- Vno3Hasake ca pasHUM pacxianHuM ypehajuma u cuctemmuma;

- Paszymesaibe Tepmuje;

- Yno3Hasae ca eJCKTPHYHHM rpejaunma;

- Carnenpaaimse enekTpuuHux anapara u ypehaja y nomahuncrsy:

- Vnosuasame ca erekTporepMutakum ypehajiuma u nehinma;

- OcnoGsbeHocT yyeHHKa a CaMOCTAITHO MPOHaNa3e W OTK/Iatbajy KBApOBE Ha eJIEKTPOTEPMHYKHM H pacXiaaHuM ypehajuma;

3. UWWBEBH, UCXO/JH, OBABE3HH H MPENMOPYYEHHU CAAPKAJU U YITYTCTBO 3A JTHIAKTHUYKO-METOJAUYIKO OCTBAPUBAIGE ITPOT'PAMA

HUCXOIH YIOYTCTBO 3A
TEMA HH/bEBH Tlo 3aBpieTky Teme yueHuk he OuTH y cramy Oiﬁiggr J[:l l}chl;: gg:flimn AUWJAKTHYKO-METOAHYKO
na: OCTBAPUBAIGE ITPOT'PAMA
+ Vno3HaBame « o0jacHu xnaliewse Ha Oa3u npomeHe e  Xnahemwe Ha DaszH NPoOMeHe arperaTHor
Npununnn Yu€HHKa ca arperaTHoOr cTama; cTama. Ha nouerky yueHHKe YNO3HATH ca LHW/bEBUMA
xaaherba HaunHuma xialjerwa | » NpeacTaBn KOMIPECOPCKE pacxiajiHe e lllemMarcku NpHKas KOMIpPECOpCke W HCXOJIMMA HACTaBE / YueH:a, MIaHoM paja u
H pacxiaiHum uucranauuje: pacxnaiHe ;{Hcra_r[auu_ie_ HAYHHHMA OLCHHBAMA.
HIICTaJTaIIHjaMa, * gedmuMIe pacxnanHe MaTCijC. . Pacxnanue Ma';'cpﬂjc‘
MPHHLMIOM pana, Peannzaunja nacrase
tynkunjama n
KOHCTPYKLIHjOM TeopHjcka HacTasa (70 yacosa)




Enementn
Komnpeco-
pcke
pacxaaaHe
HHETANAUM]

Carnenapaibe
efeMeHara
KOMIIpecopcke
pacxnaaHe
HHCTanaLuje.

Ae(puHHLLE 1 00jaCHH eleMeHTe
KOMIPECOPCKE PACXIA/HE MHCTANAlHje;
BpILH aHanu3y Kopuwhemwa u oapKapara
OBHX e/leMeHaTa.

Komnpecopn.

Konnensaropu.

Hcnapueaun.

Ouagajay ysba.

CKynbad Te4HOCTH (PIIyHIN.
Cymwau raca.

Ongaja4 TeUHOCTH.

Ongajay Bazayxa.

Bpoj yacoea no Temama

o [lpunnmnm xnahema
(4 waca)

e EJICMEHTH KOMIPCCOPCKE pacx/aiHe
HHCTAALMjE
(8 uacosa)

® AYTOMATCKA KOHTPOJA Y PACXIAIAHO]
MHCTAIALM]
{6 wacosa)

e TepMuuka WioaiMja v IEeBOBOJL
(3 yaca)

o Kaumarusaiwja
(11 yacosa)

o [lpunmepn pacxnannx ypehaja
(6 yacosa)

o Tepmomerpuja
(3 uaca)

®  LEIeKTpHYHH rpejaun
{5 uacosa)

s Laexrpuuny anaparu u vpehaju v nomahuncrsy
(9 wacosa)

» [Enexrporepmuuru ypehaju u nehin
(15 uacona)

MecTo peannsaunje HacTaBe
Yunounua

Ouemupame

Bpennosatbe 0CTBAPEHOCTH HCXOMA BPIIMTH
Kpo3:

« npaheme OCTBAPEHOCTH MCXOA;

« TECTOBE 3Hatba;

* YCMEHO H3Jlarame.

Tokom Tpajamsa TeMa peain3OBATH HA]MaALE
/1Ba TECTa 3HAMA, jElaH Y NPBOM W jenaH y
JPYIOM [OJLY FOAMILTY.

Ipenopyke 3a peaan3aunjy Hacrape
e TMPOTPAMCKH CafipkKaju Cy OpraHu3oBaHy y

TeMaTcKe LEeJIHHE U HaBeleH je
opjeHTalHOHK OpOj Hacora 3a
peaiunsauujy.

e MPEAMETHH HACTABHUK MO3KE U3MEHHTH /10
10%, a y3 carnacHoct CtpyuHor seha 10
20% npenopyueHor caapiaja.




s Vnosznaeame ca

Je(pMHHILIE NPHHLMIE peryaLuje

anI-I HHITH ])CT'}-’J'[H]IHjC pacxnaane

AyTomaTcka BEHTHIINMA Y pacxiajane HHCTANALH]E; HHCTajaLH]e.
KoHTRONA pacxJiaaHoj o0jacH ayTOMaTCKH eKCTIAaH3HOHN BEHTHI. | @  AyTOMATCKH EKCIIAH3MOHM BEHTHIL,
pacx.r)::uuloj MHCTaNAM]H. 00jacHH TePMOCTATCKH Peryiaunoni e  TepmocTaTcKu peryJaunoHH BEHTHIL.
uncranaumju | ® Paszymesame BOHTHIL e  MarHeTHH BEHTHIL.
ayToMaTcKe o0jacHn MarHeTHH BEHTHII; e Tepmocrar.
KOHTpOIE Y o0jacHH NPHHLKN paaa TepMocTaTa, e Tlpecocrar.
pacuaﬂ“gi npecocTara M XyMHIOCTATa.. e  Xymmuocrar.
HHCTANAUM]H.
«  YnosHasame ca HaBe/e, pauKyje u objacun w3onaunonn | ¢ M3onaunoHu MaTepHjaiu.
Tepmuuxa TEPMHYKOM marepujan: e HM3onauuja koMopa, cy/10Ba U LEBOBO/A.
H30dauH]a H30J1aLH|OM M neduHmiIe H30MaLH]y KOMOPa, CyA0Ba H e llesoBom.
HUEBOROA LIEBOBOJIOM. LIeBOBO/IA;
Ae(pMHHLLE LIEBOBOL.
o CTHUAKE 3HAKA O paszyMe nmpHHUMT paaa kauma ypehaja. e [lpunuun paga kanma ypehaja.
KJI"Ma_T"* KIUMaTH3aLH]H HaBele eleMeHTH KnuMa ypehaja: e EnemenTtn kanuma ypehaja.
3aumja HaBeJle W YOUH pa3inKy KanauuTeTa KinMa | e MsGop kanaumrera kinma ypehaja.
ypehaja; e  KBapoBH U HHXOBO OTK/IAba:E,
objacHH npuHLKAN paja knuma ypehaja y e Tlpunumn pasa kinMa ypehaja y
ayromoGuiy: aytomoduny, Ayto kiuma ypehaj ca
aHaNM3Mpa pasiuiuTe cepBHCe, NONpaBKe T e —
1 HAYlHE OJPiKaBakba ayTO KIHME. o AyTo K1nma ypeljaj ca LeBHOM
MIIA3HHULIOM.
¢ Enementn ayTo Kinuma ypehaja.
e  Cepsiic, Nonpaeke 1 OIpKaBarme ayTo
KJIHMe.
« CTHUARE 3HaAKA O HaBele MPUMEPE H pasyMe NPUHLKN pana o Kyhuu ¢ppmwknnep.
IMpumepn npuMepumMa pacxnaauux ypehaja; e  Kyhuu 3amp3usau.
PACERRNNX pacxnaanux ypehaja oGjacHH MPHHIKM paja 1Ba KOMIPECOpa ¢a | o PacxuiaHa BHTPHHA.
ypehaja BHILE HCNATPHBAYA.; e Pacxiaiaum opmat.
e [Ilynr3a xnahewe nuha.
*  Vpehaj 3a npouseoamwy nena.
e JIpa koMmpecopa ca BHILIE KCNATPHBAYA.
« PazymeBatbe pasyme nojam enexTporepMmuje.; e T[lojam enektpoTepmuje.
TePMf_" TEPMOMETPHje pasyme nojam Temneparype u yjory o [lojam Temnepatype u TeMnepaTypHH
MeTpH]A TEMNEpPaTypHHX npeTTeapaya;

objacHn perynaunjy Temneparype.

npeTBapauu .
Perynaumja Temneparype.

e [pH U3palH ONEPATHBHUX IUIAHOBA,
BOJIMTH paduyHa a ce He Hapy Iy 1ejiHa
HACTaBHOT MpOTpamMa, 0OJHOCHO J1a CBaKa
Tema no0Hje aneksataH nMpocTop.

s caap)kaj mporpama je HeonmxoaHo
PeaH30BATH CABPEMEHHM HACTABHUM
MeToaMa H cpeacTBHMa.

V 0KBHpY CBaKe NPOrpamMcke LeMHe YUeHHKe

Tpeba ocnocodbaBame 3a: CaMOCTAHO

NpoHaNamebe, CHCTEMaTH30Babe H

kopuinhere HHpOpMaLIHja H3 PAsTHIHTHX

u3Bopa (yudeHULH, HHTEPHET, 4acOMUCH);

BH3YEIIHO onaxatse, nopelierse u

yenocTap/batbe Bese namely pasnuunrux

cajapxaja(; THMCKH pajl; camOnpoLEHy;

Npe3eHUaTH]y CBOjUX panoBa u euKacHy

BH3YENHY, Bepdanny 1 nucauy

KOMYHHKaLH]Y.

Creyena 3Hama cy TEOPHjcKa all cy BeoMma

OHTHa yHeHHLIHMa Y MPaKTUIHOM pajiy

CTPYYHOM 0CNOCo0/baBatby.

[Tpu peanusaumjin nporpama 13 npeamera

TEPMUYKH H pacxianuu ypehaju rnasuy

nammwy Tpeda noceernTH cnenehinm

HACTABHUM TEMaMa: €1eMEeHTH KOMIIPecopeke

pacxiajHe HHCTANALUM]e, KIUMaTH3aLH]a,

NpUMEPH pacxiaiuux ypehaja, enekTnytu

ypehaju 3a noMahMHCTBO M eNeKPOTEPMHUKH

ypehaju u nehu.




Vno3HaBatse

® objacuu MeTanHe rpejHe Matepujane 1

MeTastiu rpejHn maTepujan u H1xose

E"“-"T_P“"““ YueHHKa ca HIXOBE JIETYPE; Jerype.
rpejany €NEKTPHIHIM e objacHu HeMeTalHe rpejHe Matepujae; e Hemetanuu rpejHu MatepHjaiu.
rpejaunma. ® pasyme KOHCTPYKLMOHe 00JIHKe rpejaua. e KoHcTpykuHoHH 00/HLM rpejaya.
« CrHuame 3Hamwa o
rpejHUM
marepujainMa
KOHCTPY KLIHjH
rpejaua.
+ Carnenasate e nasene W 0GjacHn NpUHLMN paaa e  Enextpuunu Gojnepu.
Enextpuanu CJIEKTPHUHHX eNeKTPHUHKX anapara u ypehaja y e ENeKTpHYHM WITENHALHN,
ANAPATHH anapara u ypehaja y nomahuHCTBy. e  Tepmoperynauuone nefin.
M{lp:;':‘:l::“ novahuHCTRy. e Mauwmne 3a npame py6iba.
e Mauwune 3a npate nocyha.
e EjekTpuuHH pajHjaTopH.
*  Vpehaju 3a 3apapuBaie.
Vnosnasamwe ca e paiyme NpPHHLMI Pajia KOT/IOBA 3a « Komnosu 3a npousBoamwy Tonie BojeE ca
Enexrpo- eNeKTPOTEPMHUK NpOM3BObY TOME BOJE ca eNIeKTPUYHHM Tpejaunma.
TEPMHAKE um ypehajuma n eJIEKTPUMHUM Ipejauuma. o [lefin 3a Tonbere MeTANA NOCTYNIKOM
ypehaju nefinma. «  oBjacHu nefin 3a Tonbere MeTana nansajyhe wbake.
nei;iu nocrynkom rnueajyhe wbake. o [lehu ca enekTpuuHUM NOJbEM

e oDjacHu nefin ca enekTPHUHHM MOJBEM
KOH/I€H3aTOPCKOr THIA.
« Haseje u o0jacHu auenekTpuuHe ypehaje

n nehu;

e naseje w odjacHu nuaykuuone ypehaje u
nehwu;

« Hasese u ofjacum enexTponyute ypehaje
u nehwu,

KOH/IEH3aTOPCKOT THNA.
Juenextpuune nehu 3a cyliere apeeta.
JIHeneKkTpHUHA Npeca 3a Jenbeme
ApBera.

Wnpykunone nonuane nehun ca mpesxxiom
yuectaHowhy.

Hunykunone nonyane nehin ca
NOBHILEHOM yuecTaHowhy.

Wuayxumonn ypehajn n nehn ca
HHIYKIIHOHUM €NeKTPOOTNOPHHM
3arpeBarbeM ca MAarHeTHHM je3rpoM.
Ypehaju 3a enekTponyHHo 3aBapHBake.
Enexrponyuse nehu.

4. KOPEJAUMUJE CA APYT'UM INIPEAMETHUMA

OcHoBe MalIMHCTBA

OcHOBE eNeKTPOTEXHHKE

YBO1 y enexTpoeHepreTHKy
EnekTpHuHe MHCTanaumje 1 OCBET/bEH:E
IMpakTuina HacTaBa




Ha3sus npeamera:

lNoauuisy doHn yacosa:

Paspen:
LinmeBu yuemwa:

YHNPABJbAE EJJEKTPOMOTOPHHUM MNOIOHOM

62 uaca
Yerspr

~  CTnuame OCHOBHMX 3Haa 0 HAYMHY pajia, IJIaBHUM OUTHKaMa i OCHOBHOj CTPYKTYPH CHCTEMa ayTOMAaTCKe peryJialuje 1 Yrpasbarba eNekTPOMOTOPHUM

NMOTrOHOM,

- CTHuamke OCHOBHMX 3HaIba HEONXOIHHX 3a KBAJMTETHO OJPKaBathe OBAKBHX CHCTEMA;
OcnocobbaBame yueHnka 3a yueuihe y passojy. peann3alnji H eKCnoaTalmji nojeIMHUX eJeMeHaTa cHeTeMa ayToMaTcke peryiauuje v ynpasibamba
eNeKTPOMOTOPHHM MOTOHOM;

~  PasBujare cBeCTH yHeHHKa 0 HEONXOLHOCTH NPUMEHE CaBPeMeHe TEXHOIIONH]e Y ayTOMaTCKOM YNpaBbakby U peryialmji el1eKTPOMOTOPHOT NOroHa;

—  Vno3sHaBame yueHHKa caypehajuma v TeXHHUKUM Mepama 3aluTHTEe Y YIIPaB/batby eleKTPOMOTOPHUM [OFOHOM;

—  OcnocobmaBate YUeHHKa 3a Npoayd/bHBae 3Hatha 13 0Be 00/1aCTH paii 1a/ber ycaBpluasarma;

HCXOJIH YII¥YTCTBO 3A

TEMA UMb 1o 3aspieTky Teme yuenuk he Guru y O o A JMIAKTUYKO-METOANYKO
CTamy Ja: OCTBAPHBAILE MPOTPAMA

* Vo3Hapatbe ca OCHOBHUM | ¢ neduHHIIe OCHOBHE NOjMOBE, ONHLLIE e OCHOBHH MOJMOBH: ayToMaTH3aLMja, * Ha nouerky Teme yucHHKe yNO3HATH Cca
0“!“‘3“" NOjMOBHMA, CTPYKTYPOM, CTPYKTYPY H HABEJIE HajBaKHMje YNPaB/bahe, peryJjaiuja CHCTEMaTCcKor UHIBEBHMA M HCXOJIMA HacTaBe /
"“J’:‘]"“ (yHKuMjama 1 (yHKUHje cHCTEMa ayToMaTcKe ynpaessatsa (CAY), cucrem ayTomarcke ;;‘::":“':ﬂa:'o“ PANA W HAUAHYME
O A— NpHHLHNIKMa o0pa3soBarba peryjalHje 1 ynpasjbara p‘ery.naulue (CAP) ‘ EAkMEChG.
it cHcTeMa ayToMaTcKe €NeKTPOMOTOPHUM TTOTOHOM o CTpykTypa U yHKUMje cHcTema

perynaiuje u ynpaesbsama
eNeKTPOMOTOPHHM
MOTOHOM

¢ CTHUAKE OCHOBHHX 3Haka
0 €1eKTPOMOTOPHHM
NoroHuMa

® W3JI0KH NPHHLMIE 00pasoBarba cHCTeMa
ayToMaTcKe peryjaLuje ¥ ynpasibata
€JIEKTPOMOTOPHHM [OTOHOM

e o0jacHy paiuKy HIMel)y MOHTaXHUX H
MPHHIMICKNX eNeKTPHYHHX 1IeMa
ayTOMaTH30BaHHX 1eKTPOMOTOPHHX
NOTOHA W HaBe/IE Ka/Ja Ce K0ja 0]l hiX
KOPHCTH

® HABE/IC M OTHILLE BPCTE ACKTPOMOTOPHHX
noroHa (HaBeje NPUMEpE 3a CBaKy BPCTY)

Hadpoju 1 onuwe BpcTe onrepehersa
eJIEKTPOMOTOpA M rpaduuky npejacTaB

3aBUCHOCT cHare ontepehema y (pyHKUH]H

BpeMeHa

ofjacHn HauMHe Crajaiba eleKTPOMOoTOopa
W MALIHHE paanianle, HABSAE OCHOBHE
KpuTepujyme 3a n3ibop MexaHuukor
NpeHoca 1 HCTaKHe BaKHY YIOTY
yIpaesbauke anapatype y perynauuju
CJIEKTPOMOTOPHOT TIOroHa

® HAlpPTa W aHAW3Kpa OCHOBHY OJIOK LeMy

AYTOMATH30BAHOT CJICKTPOMOTOPHOT
noroxHa

ayToMarcke peryjauuje v ynpasibama
EJIKTPOMOTOPHUM MOTOHOM

[Mpununnn obpasosama OBHX cHCTEMa
EnekTpuuHe 1eMe ayToMaTH30BaHHX
eJIeKTPOMOTOPHHX TOrOHa

BpcTe enekTpoMOTOpHOT NMoroHa
Bpcre ontepehiema enektpomoTtopa
Hauun cnajarba e1eKTpoOMOTOpa ¢a PaJHHM
MallHHaMa

OcHoBHa G0K eMa ayToMaTH30BaHOT
eNeKTPOMOTOPHOT MOroHa

Odanun nacrase

Ipeamer ce peannsyje kpos caenehe obimke
Hacrase:

*  TeopHjcka HacTaga (62 vaca)

MecTo peanansaunje nacrapge

« TeopHjcka HacTaBa ce peaamsyje ¥
VUHOHHIH MM, 110 10TpedH 1 Kl roj je
moryhe, y oarosapajyhesm kadunery /
NaboparopHjM (3a CNCKTPHYHE MALIHHE,
38 YIPAaR/bathe CACKTPOMOTOPHHUM
MOIOHOM) ¥ KOjHMA NOCTOj¢ 04HIIeIHA
CPEICTEA KOjA C¢ MOT'Y IIPUMEHUTH 1IPH
o0pajn oarosapajyhux tema

OuemwnBame
BpeaHosae 0CTBaPCHOCTH HCXOd BPILIMTH

Kpo3:
o paheihe OCTRAPEHOCTH HEX0/1a
®  TCCTORE 3HAMLA




OcHoBe MeXaHHKe

Pazymesame ocHOBHE
KHHEMaTcKe jelHaunHe y

® U3NI0%M M IMCKYTYj€ napameTpe OCHOBHE
KHHEMaTCKe jelHaulHe Koja onHcyje

OcHoBHY NOJMOBH, jeHAYNHA KDPETalba
Tpajarse npenasHux npoueca npH MyLTay

LACKTPOMOTORHOL €1EKTPOMOTOPHOM TOTOHY Tpena’Ha pajaHa cramba W 3aYCTaBIbAH:Y
frorota o CTHUAbE OCHOBHHX 3HAba | ® pauyHCKH OAPEIH BPEME Tpajarba ® 3arpepame u XJaheme enekTpoMoTopa
0 MPOLECHMA H NOHALLIALY M0/IACKa, 0JIHOCHO KOYEHa * 11300p eneKTpOMOTOpa 3a TPajHu MOroH:
CICKTPOMOTOPA Y NOroHy eIeKTpOMOTOpa ® ca HenpoMmeHbHBUM onTepehiersem
* Vrio3Hapare ca BpcTaMa  OmHIIe TIPOLIECE 3arpeBama u xnaljera e ca npomersbiBIM onTepelierem
ontepehieta U pexRUMUMA eJIeKTPOMOTOpA U MpecTaBH HX e [1300p enexTpoMOTOpa 32 HHTEPMUTHPAHH
pajia eleKTpoMOTOPHOT rpamuKn OO
MOTOHA H NAPAMETPHMA 33 | ® HaBele NapameTpe KOJH KapakTepHuly « M360p cHare e1eKTpoMOTOpa 3a
u300p enekTpoMoTopa 3a pasinuuTe BpCTe noroHa u ontepehiema u, KPATKOTpajHi NoroH
3aaTe YCIoBe Ha OCHOBY H;HX, TIPELTOXKH oaroBapajyhu
CIEKTPOMOTOP
* Vno3Hapame ca Hajuehe | e Hanpaeu nperiel rpyna eHepreTckux e OnTH NOjMOBH
Eneprerckn KopuiheHnm nperBapaia y CHCTEMHMA YNpaBlbatba e [‘eHepaTopH jeIHOCMEPHE CTpYje
NPETRAPATIN.Y €HEepreTCKUM enextpoMoTopHuM rnoroHoM (CAYEMII) | e HupyktusHo — kanauutupuu npetpapadm
;::;;:K::E NPETRAPAYHMA 3 ® HaBcjie YIOTY, YKpaTiO OMHINC MPHHIHT e EnepreTckn MarHeTHH nojayaBayuu
CIEKTPOMOTOPHHUM cHETCMIMA YIIPARRaLhd paia i H3103KH OCHOBHE KAPAKTCPHCTHRE | o EnepreTcku eNEKTPOHCKHM MpeTBapay
b €IeKTPOMOTOPHUM najuemhe xopumhennx eHepreTcknx
NOroOHOM npetBapada y CAYEMII

Enement
ypehaju 3a
YNpaB/bae 0
3AWTHTY

Y1o3HaBate ca OCHOBHUM
enemenTuma n ypehajima
3a yNpaB/batbe H 3aLTHTY
caBpeMeHor
€JIEKTPOMOTOPHOT MOrOHA
PasBujame cBeCcTH
Y4EHHKa O HEOTXOIHOCTH
ypehaja 3a kKoHTpony M
3aLUTHTY Y aYTOMATCKOM
YNIpaBbarby MOrOHOM

n3Bplun nozeny ypehaja 3a penejHo-
KOHTaKTOPCKO YrpaBbate U onnile
OMLUTH MPUHUKN paja oBuX ypehaja 3a
paziuuKTe BPCTE CTpYja

Haeesie GpyHKUH]Y W NOJApYHje npHMene
PasIUMHTHX PEneja, Ocurypada u
MarHeTHUX nyuraya y odnactu
YNpaBibatba 1 3alTHTE eNeKTPOMOTOPHOT
noroHa

o0jacHH NPUHLKI paja
€JIEKTPOKOHTAKTHHIX NpeKknaua
MPUTHCKA, TEMMepaType 1
(hoToENEKTPHUYHUX NpeKnaya 3a
KOHTPONY TeXHOIOIKHX MpoLeca

Ypehaju 3a penejHO-KOHTAKTOPCKO
yIpaBibatbe:
O JA/bHHCKH 2y TOMaTCKH MPEKH/adn
O KOHTaKTOpH
a) 3a je]HOCMEPHY
0) 33 HAaU3IMEHWUHY CTPY]Y
Peneju: nomohuu, cTpyjHH, HATIOHCKH,
BPEMEHCKH, OUMETalHH, 3@ KOHTPOJTY
Op3sune. Ocurypaun. MarneTHu nywrauu
[Npexnnaun 3a TEXHONOLIKY KOHTPOIY:
ENIEKTPOKOHTAKTHH NPEKHIAYH IIPHTHCKA,
npeknaaun Temneparype, GoToeneKTpHIHH
npeKHaayn

Peryaaunja dp3uua
obpTama
CACKTPOMOTOPA Y
EAEKTPOMOTOPHOM
noroxy

CrHlamke OCHOBHUX 3Hatba
0 HaYHHKMA peryaainje
Op3nHe aCMHXPOHUX
MOTOpa H MOTOPa
jenHocMepHe cTpyje

o neduHMILe MOjam perynauuje Op3uHe
HaBe/1e H 00jacHH OCHOBHE MOKa3arebe
npu peryiauuju op3nne
CEeKTPOMOTOPHHUX NoroHa (orcer,
KOHTHHYAJHOCT 1 €KOHOMHYHOCT
perynaiwje)

HaBe/e, 00jacHN U YNOpe/iH OCHOBHE
HaulHe perynauuje Op3iHe (NpH CTATHOM
MOMEHTY, MPH CTAIHO] CHA3K U
KOMOWHOBAHH)

OCHOBHH NoKa3aTesby MPH peryialmnjn
Op3nHe eNeKTPOMOTOPHHX MoroHa. Haunn
perynaumje Op3uHe
Perynaumja Gp3nHe aCHHXPOHUX MOTOpA:
o perynauuja Op3nHe aCHHXPOHHX MOTOpa
€a HAMOTaHMM OTTIOPOM Y KOJy poTopa
o perynauuja Op3uHe KpaTkocnojeHor
ACHHXPOHOT MOTOpa npomeHoM Opoja
napH rnosioea
o perysauuja Op3uHe aCHHXPOHHX MOTOpA

Oxsupun 6poj 4acoBa no Temama

e ()CHOBHM MOJMOBH O CICKTPOMOTOPHOM
noromy
(9 uacosa)

*  (JCHOBE MCXAHMKE CICKTPOMOTOPHOT
norona
(7 uacosa)

e Eueprerckn npersapadu y cHCTEMHUMA
yipas/batba EMIT
(5 wacosa)

e Enementu u ypehaju 3a ynpasssamwe 1
JATHTY
(5 wacosa)

e Peryaanuja Gpanua obprama
enexrpomoTopa y EMIT
(12 wacosa)

e Cuuxpono ofprame elekTpoMOTOPHHX
noroHa
(2 waca)

o CHCTEMM AYTOMATCKOT YIIPABRIba:A
CNEKTPOMOTOPHUM NOTOHOM
{6 wacosa)

e [IpHmena MMKpoOpauyHapa y
yHpassaty v peryiaunjn EMI1
(8 wacosa)

e [lpumena nporpaMabuiIHNX JOrHYKHX
KOHTPOAEPa ¥ YNPaBbaiby H
perynanujn EMIT
(8 wacosa)

Ilpenopvke 3a peaausaunjy Teopmjcke
HACTABE

® Ha noYeTKy 00jacHHTH OCHOBHE TOJMOBE ¥
00:12CTH AYTOMATCKOT YIPARILAILA H
peryiaumje eeKTpoMOTOPHOT ITOIoHa
YIO3HATH YICHHKE CA CTPYKTYPOM.
(pynrumjama u npuHIHnUMa 0OpazoBaiba
CHCTEMA ayTOMATCKE Peryiamije u
YHPaBR/bakbi eICKTPOMOTOPHHM HOTOHOM
KOPHCTHTH CBa JOCTYIIHA HACTABHA
cpencraa

KOPHCTHTH MYJITHMEAHjaHE
npeseHTalmje

yiyNHBATH YYCHHKE 1A KOPUETE HHTEPHET
M CTPYYHY JIHTEPaTYpy

YBOJUTH YYCHHKE Y 001acT Kpo3
MPHHLKIC paia. CTPYKTYpHE U BI0K-11eMe




= ofjacun MoryliHocTn 1 yeinoBe perynaimje
Op3KHe aCMHXPOHHX MOTOPA H MOTOPA
jeHOCMEpHE CTpYje Y 3aBHCHOCTH 011
3axTesa pajHe MalluHe

® [popauyHa napameTpe OCHOBHUX
e/leMeHarTa Koju H3asnsajy npomese 6poja
obpraja npu oapehennm yenosuma pata
paaHuX MamiHa

* objacHui noTpede U ycloBe NPOLIHPeHha
obnactu npoMeHe Op3uHe y
E/IeKTPOMOTOPHHM MOroHUMa

® HaBe/le H YKPATKO OnuLle HaunHe
yrpaBbarba H3BPIIHUM MOTOpPHMA

e o0jacHH NPUHLIAI OJPiKaBatba je/IHAKOCTH
Op31Ha nomoly 3ajelHHUKOr BpaTHIa
MoTOpa

e ne(MHHILE ENEKTPHUHY OCOBHHY, ONHLIe
Jje M memMaTcKu NpeacTaBu y ciyvuajeruma
ACHHXPOHOT MOTOPA W MOTOpa
jenHocMepHe cTpyje

NPOMEHOM YYECTAHOCTH CTATOpa
nomohy TupucTopa
(LHKTOKOHBEPTOPHMA)

operynaunja Gp3nHe aCHHXPOHHX MOTOpa
ca npreHoBAMa noMoly HHBEpTOpa

o peryaauuja Op3nHe aCHHXPOHHX MOTOpA
noMohy KackanHe cnpere

® Perynaumja Op3nHe MOTOpa jeiHOCMEpHE

cTpyje:
o Perynauuja Op3une Motopa
jeaHOCMEpHE CTpYje OTHOPHHKOM ¥
KOJly poTtopa
o Perynauuja 6p3une MmoTopa
jennocmepHe cTpyje NPOMEHOM HANOHA
o Perynauuja 6p3uHe moTopa
jelHocMepHe CTpyje NTpoMeHOM
no0ynHe cTpyje
o Perynauuja 0p3utxe moTopa
JjelHoCMepHe cTpyje cHcTeMoM
reHepaTop-MoTOp
o Perynauuja 0p3uHe cHCTEMOM
CarjacHo-CynpoTHOT BE3HBaba
e [IpomeHe Gp3nHEe MOTOPA 3a jeTHOCMEPHY
CTPYjy CHCTEMOM THPHCTOP-MOTOP

e [Ipownperse 00nacT npoMeHe Op3uHe y
eJeKTPOMOTOPHHM noronnma. Hlnpuncka
Mojlynaumja

e M3BpurHu MOTOPH U ynpaBibame

e Oupikasarbe jefHakocTu Op3una nomohy

3aje/IHMYKOr BpaTHia

e Enextpuuna ocosuna:

® eJIeKTPUUYHA OCOBMHA ACHHXPOHOT MOTOpA

ocTBapeHa noMolly enekTpuiHe Bese
poTOpa NPeKo OTNOPHHKA

® ¢JIEKTPHUYHA OCOBHHA MOTOpA 32

jennocmepHy cTpyjy

Cunxpono obprame
CJ1EKTPOMOTOPHHX
noroua

* Pasymesame notpebe 3a
CHHXPOHM3ALH|jOM H
YNO3HABAE Ca OCHOBHHM
H3BeadaMa CHHXpPOHOT
(ucTospeMeHor) obprata
CNEKTPOMOTOPHHUX MOroHa

® cxBaTH MoTpedy 3a CHHXPOHHM
(ucToBpeMeHKM) o0pTatbeM 1Ba
ENEKTPOMOTOPA H HABE/IE MOroHe 1
MOCTPOjerka Tl Ce jaBlbajy 3aXTEBH 0BE
BpCTE

e HaBene Moryhe HaunHe cHHXpOHM3ALH]e

o CHHXpOHH3aLMja e1eKTPOMOTOPHUX
noroHa

e CarnenaBame
eNeKTPOMOTOopa ca

® carJie/la eIeKTPOMOTOpE Y CaBPEMEHOM
ayTOMaTH30BaHOM MOTOHY Kao objekar

* EnekTpomMoTop Kao 00jeKT ylpasibatma
(aCHHXPOHH MOTOP, MOTOP jeHOCMEpHE

1 GpojHe npuMepe U3 npakce

JleTalbHO 0GjacHUTH M aHaH3HpaTH
OCHOBHY KHHEMATCKY jenauniy koja
OIHECYjE NIPeiazHe NpoLece NyTama u
3AYCTaBbalba eNeKTPOMOTOpa

VIO3HATH YUCHHUKE Ca YCIOBUMA 1
npaMeTpuMa Koju yTudy na nibop
oarosapajyher eaekrpomoropa 3a
ozpeheny Bpety norona

NOJACTHLATH YHEHHKE /18 CAMOCTAIIHO
aHAM3HPajy M peluasajy npodneme
nojeaunux GrokoBa

pasBMjaTH CBECT O 3HAYA]Y 3AIITHTE 1
KOHTPOJIE Y ayTOMATH3OBAHOM
CIICKTPOMOTOPHOM [10TOHY
KOHTUHYHPAHO YKA3UBATH YUCHHINMA HA
norpedy ocaRpeMehaRaba YIIpanbatba 1
peryiatuje ¥ eNeKrpoMOTOPHOM MOTOHY
NPHMEHOM MHKPOPayHapa.
nporpaMadHIHMX JIOrHUKHX KOHTPO/IEPa U
pauyHapa y3 HasoljCibe MOIUTHBHUX
NpHMEPa H3 Npakce

Hanomena

Jo3BOIBENO QACTYIIALE 01 NPOTrPaMa MOxe
aa Gyae no 20%. anm ra Mmopa 0100pHTH
oarosapajyhu crpyunn opram mgosie.




cTaHoBuwTa O0jexTa
YNpaB/bakka v YINo3Hapatse
€a OCHOBHHM TTPHHUMITHMA

yipaBbatba Y MOrELY MyLWTamba 1
3ayCTaB/barka, IpoMeHe cmepa o0pTama,
perynaimje op3uHe

CTpYje, CHHXPOHU MOTOP)
[TpuHUMNK ayTOMaTCKOT yNpaB/batba
NylITabeM y pal M KOYeheM MOTopa:

ayg:h:i’::or AyTOMAaTCKOr YNpaB/batbd | ® ofjacHU OCHOBHE MPHHLIMIE Ay TOMATCKOT oynpasbate y (PyH KuHJ:u BpeMeHa
YHpaBLalba * Ynosnasare ca ynpaBJbatba oynpasbarbe y GyHKuuju Op3une
CAEKTPOMOTOPHIM PEECPCHEM BEHITHHM ® NOCTABHMATEMATHUKH MOJIEN KOjH O ynpasibae Y (PyHKUMjH CTpYje
NOroHOM TMOTOHOM je/IHOCMEpHE OTIHCYj€ CHCTEM ayTOMATCKOT YNpaB/bara | ® MateMaTHuKO ONMCHBabe CHETEMa
CTPYje M NPHHUHIHMA enektpomoTopHim norovom (CAYEMIT) ayTOMAaTCKOT YNPaB/baka
H3panepeBepeHUX lnemMa ® aHanU3Upa KBAINTET U 0coDMHE enektpomotopHum norovom (CAYEMIT)
npenasHux npoueca y CAYEMII e OnpeljuBambe KBaNHTETA NPENasHUX
® OMHLIE PEBEPCHN BEHTHITHH npoueca y CAYEMII
EIEKTPOMOTOPHH MOTOH jeIHOCMEPHE e PepepcHu BEHTHIIHU €IEKTPOMOTOPHH
cTpyje, nctakne GUTHE KapakTepHCTHKE W NOTOH jeiHocMepHe cTpyje. TTpurimnmm
HaBe/le NMPUHLKIE H3paJe PeBEPCHHX H3paje peBepcHMUX liema
mema
e CTHLake OCHOBHHX 3Hama | e nedUHHIIe NojaM MUKpPOpauyHapa U ¢ OCHOBHH NOjMOBH
Tpuwena HaBe/le MopyHja npuMeHe n .

MHKpOpauyHapa y
YAPAB/BAKY H

0 MHKpOpauyHapuma
HHXO0BO] PUMEHH Y
yHpaB/bawy U peryaaunjn

MpeIHOCTHYIPaBbauKHX
MHUKpopauyHapckux cucrema (YMPC) y

Pexxumu pana ynpasibaukor
MHKpopauyHapckor cuctema (YMPC)
* HameHna v onuc OCHOBHHX JcnoBa

eryaaumuju -
encrcr?umoroajpuor CIICKTPOMOTOPHHX NMOroHa ynpasbaiby M perynaunju koudurypaunje YMPC
L * Yno3uapame ca OnuTHM EeKTPOMOTOPHOT NOroHa e [Ipumera YMPC y ynpassbatby M
NojMOBHMA, HAMEHOM U e paznnkyje, objacHu 1 npeacraeu 610k peryJaiujn e1eKTpoMOTOPHOT NOroHa
BpCTamMa nporpamMckor 1eMoM cBakH pexnm pana¥Y MPC ¢ OnTH NOjMOBH, HAMEHA H BPCTE
ynpae/bakba ® HaBede U OnuLle OCHOBHE Je10Be NnporpaMcKor ynpaejbatba. Cucremu
eJIEKTPOMOTOPHHM koHpurypaumje YMPC, objacHi HameHy HYMEPHYKOT M NPOrPaMcKOr ynpasibatba
NOTOHOM NMPHMEHOM 1 (PYHKLH]Y CBAKOT O/ HHX (cHcTeMH yrpaBlbaibha NolokajeM, CHCTEMH
padyHapa e neduHHILE OCHOBHE MOjMOBE, HaBele YNpaB/batha KPETAHEM, KOHTYPHH)
HaMeHy H BPCTE MPOrpaMcKor e [IpumeHa pauyHapa 3a nporpamcKo
ynpasJbatba, OMHLIE H HCTAKHE MPEJIHOCTH YIPaB/bathe eIEKTPOMOTOPHHM TTOTOHOM
1 pa3iuKe cHCTEMa HYMEpPHYKOr K
NPOrpaMcKor yrpaebakmba
® HaBene M aHaJM3Hpa NPeaHOCTH NPHMEHE
pauyHapa y 061acTH caBpeMeHor
€JIEKTPOMOTOPHOT NOT0HA
* YcBajare OCHOBHHX e neduHHIIE NOjaM H ONHILE CTPYKTYPY * OcHOBHM NOJMOBH
Mpumena 3Haa 0 MporpaMaduIHUM nporpaMadIIHOr JOrHYKOr KOHTpoaepa o CrpykTypa nporpaMadiiHOr JOrHUKOr
“P°;|;‘]‘_:':2'l'l:"“" JIOTHYKHM KOHTPOJIEPHMA | ® HaBe/e W ONHILIE HAYHHE MOBE3HBAkA koHTposepa (PLC)

KOHTpoOaepa y
YNPABBAKLY H
peryaaumju
eJ1EKTPOMOTOPHOT
noroxa

(PLC), uxoB0j
CTPYKTYPH H HAYMHHUMA
noBe3HBaba ca
oapeljennm Bpcrama
ceHsopa

Yino3Haeate ca nojMom,
CTPYKTYPOM H TpaBUIHMAa

nporpaMabIHOT IOTHYKOT KOHTpOoJepa
ca ceH3opumMa

o0jacHu nojam U CTPYKTYpY Jelep
njarpama 3a PLC

HaNpaByn NporpaMcky wemy (nenep
nujarpam) 3a PLC npema 3anatim
3aXTEBHMA Y eJIEKTPOMOTOPHOM MOTOHY

e Hauun nose3uBara nporpaMaduiHor
JIOTHIKOT KOHTpOJIEpa ca ceH3opuma

e Jleaep ajarpam, fnojam v cTpykTypa

e [Ipumepunspane nesep aujarpama
(nporpamcknx wewma 3a PLC)




H3paze Jiejiep Aujarpama
* OcnocodssaBame 3a
H3pajy jeIHOCTaBHHjUX
nporpama (neaep
Aujarpama) 3a PLC

KOPEJIAIIMJA CA IPYTUM INIPEJIMETHMA
- OcHOBE eNneKTPOTEXHHKE
- Enexrpuuna mepema
- Mepema y eNeKTPOCHEPreTHLH
- Eneprercka enexrpoHuka
EnexTpuuHe MauHe
OcHoBe cHcTeMa ynpaBJbaba
IpakTuna HacTaBa




Ha3sus npeamera:
Toauwiey GoHa yacosa:

Pazpen:

[nbesn yuema:

HANPEJHE EJEKTPOEHEPI'ETCKE MPEKE

62 yaca

YeTBpTH

— Cruuame 3uama o Hanpeanum enekTpoeHepreTckuM Mpeskama, caspeMiHnM ypehajuma n onpemu koje oMoryhasajy peainsaimjy Hanpeine enekTpoeHepreTcke

MpeKe;

— Cruname yBuaa y pasnore 3a ysohewe HEEM-a kao u kopuctu koje he ocTBapuTH Kynim, cHabiesauy U JIPYIITBO Kao LENHHA;
— Pa3BHjame JIOrHYKOr 1 ancTPaKTHOT MUILBEHA W KPHTHUKOT CTABA Y MHILLBEH:Y.

UCXO0IHU YIIYTCTBO 3A
TEMA b o 3aBpuieTky Teme yuenuk he 6w y OB(‘:‘ABI'E%'K ;:1 ?]':f;'g;ﬁff - JNIAKTHYKO-METOIHMYKO
CTamby 1a: OCTBAPHUBAIGE IMPOT'PAMA
Cruuare 0CHOBHHX » Hasene ocHoBHe pasiuke uimely Heunuunja repmuna nanpeone Ha noueTky Teme yueHuke ynosHatu ca
OcnoBun 3Haba 0 MOIEPHHM CTaHIAPAHUX H HAMPEIHHX erexmpoenepemcke mpexce (HEEM); LH/BEBHMA H HCXOIMMA HACTABE, OAHOCHO
NojMOBH 0 €JIEKTPOEHEPIeTCKHM €JIEKTPOEHEPIETCKHX MpekKa Konuent HEEM ca ocHOBHHM

HANPEIHHM
eJIeKTPOCHEPreTCKHM
Mpexama

Mpexama

Hagene u onuiue aenose
HAaMpPEIHNX CIEKTPOCHEPTETCKHX
Mpexka

Onuile 0CHOBHE TOKOBE
eJIEKTPHUHE EHepruje u
iH(opmauuja

KapaKkTepHCTHKAMA HEPreTCKHX,
YTIPaBILAUKHX, PAYYHAPCKUX W
KOMYHHKaLUHOHHX TOACHCTEMA.
TokoBH eHepruje. TOKOBH MEPHHUX H
YIPaB/bauKHX CHIHANA U TOKOBH
uHdopMaLuja.

Yno3HaBate Ha ocHoBY poKkymeHaTa 0djacHu Crparewkuy nokymentu EY u3 obnactu
Pasnosn yHEHHKa ca paznore 3a ysomeie HEEM-a HEEM-a;
3a CTpaTeLKnm O0jacHu wWTa je TO eHepreTcka Henymwapatbe 20/20/20 unwmesa y
yBoheme JIOKYMEHTHMA U3 CHIYPHOCT W HE3aBHCHOCT Esponckoj Yuujn no 2020,
HANPeIHuX 00nacTH HanpeaHnx Hageje koje HOBe TeXHOIOTH]E ¥ Oobes6ehupame wro sehe eneprercke
EJIEKTPOCHEPTETCKHX CJIEKTPOEHEPIrETCKH cncmpoenepremun HE3aBHCHOCTH,
Mpeka X MpeiKa; YHanpelewe noy3naHOCTH Hamajamwa;

Ynosuasate [IpumMena HOBUX TEXHOJIOIHja;

Y4EHHKa ca

3Hauajem

NoBe3HBakba

nH(popMalHoOHO

KOMYHHWKalHOHEe

Mpeke ca

eHepreTcKom

MpPEKOM

Vnosnasame e Onuiue ceH3ope Koju ce Kopucre y Knacuune kyhue enexrpouncranaimje;

Mane YUEHHKa ca LnameTHum™ Kyhaum CeH3opu Koju ce kopucTe ¥ KyhHoj
Kyhne caBpemMeHnM Kyhuu MHCTANaLMjaMa e/IeKTPOHHCTANALN] 1]
Mpexe HHCTaalHjama Hanpaeu npeator namerHe kyhxe Y1pasibatbe H KOHTPOJIa NOTPOLIIBLE €Il

»nametHum Kyhama

HHCTanatmje

s O0jcaHu TOKOBE eHepruje Ko

cHepruje y nomalMHCTBY,
Iporpamabuixu TepmMocTaTi;

Yuera, NniaHoM pajia v Ha4HHHMa
OUEHHEAHA

Obanun Hacrase
[1peamer ce peanusyje kpo3 caenehe

00NI1Ke HacTaBe:
«  TEOpHjcKy HacTaBy 2 vaca HelesbHO (62
vaca)

MecTo peanuiaunje HacTaBe
Hacraga ce peanusyje y yHHOHHIN

ONMpemMbeH0] ca pauyHapoMm H 42 HHYHHM
JIEJL TBom

QuensnBame

BpeaHoearse ocTBapeHOCTH HCX01a
BPUIUTH KPO3:

« npaheme OCTBAPEHOCTH HCX0a
s TECTOBE 3HathA

e pelH30BaHEe paloBe

OxBupHu Gpoj yacoBa no Temama

o OCHOBHM NOJMOBH O HaNMpPeaHHM
€lIeKTPOEHEPreTCKUM MpekeMa
(4 uaca)

« Pa3no3u 3a yeoherwe Heem




Vio3uapaie kyhuux uHcranauuje ca OME nporpaMa0IIHH OTPOLLAYHK;

YUEHHKA ca HOBHM e O0jacHu yJory eneKTpHIHNX IMpukmyiewe OUE Ha kyhHy nHctanaumjy;

aMeTHUM™ BO3MJ/IA KAO reHepaTopa TTpHKIbYUEHE eNEKTPHYHUX BO3HIIA HA

ENIEKTPHYHUM e Hanpaeu npernen npeaHocTH KYIHY HHCTanaumjy;

opojuanMa HOBHX eflekTpHuHUX Opojuia IameTna Gpojuna,

Hanpenxe kyhHe enekrponHcTanaumje;

VnosHasame e Haupra wemy u pazyme Bese Ko HanpeaHn MepHH CHCTEM 3a YTpaB/batse
Ynpasmame YU€HHKA ca AUrHTanHuX GpojHia enekTpuuHe MOTPOLIKLOM M Gpojunuma,
eJICKTPHYHOM CaBpeMEHNM enepruje CueTem 3a Na/bHHCKO OMHTaBarbe Opojuna,
eHeprujom y cHCTeMHMA 3a o [IpaBu pasnuky n3melhy KiacHUHMX Hurerpaumja KpajibuX KOPHCHHKA Kao
3rpagama YNpaBbare H JUTHTaTHKX ,,NamMeTHuX" Opojina AKTHBHMX YUECHHKA YIPaB/batba

eNIeKTPHYHOM o [IpuMeHH 3HAa EHEPreTCKe NOTOPIIHOM M YLITEaMa eHeprije;

eHeprujom nomohy
HOBHX MaMeTHHUX
Opojuna
YnosHasame
yueHHKa ca
CaBPEMEHHM
cHCTEMHMA 3a
yNpaBbame
eNeKTPHIHOM
eHeprujoM y
3rpanama

€J/IEKTPOHHKE Y LUHbY YNpaBibaba
eNeKTPHHHOM €HEpPrijom

e (O0jacHu cHCTEM YNpaB/batba
eHeprujom y 3rpanava (BEMS)

EnexrpoeHepreTckn MEHaUMeHT eHEeprijoMm
y srpanama (BEMS);

IMocrojehie TexHonoruje romahnx u crpaHnx
npoussohjaya 3a ynpaesbake eHEPrujoM y
3rpajama;

Hanpeane enexkTpo-
eHepreTcKe Mpexe y
rpasgoBHMa

CTHUake OCHOBHHX
3HAbA O NPUMEHH
HH(pOPMALHOHHX
TEXHOIOTH]a ¥
CNIEKTPOEHEPTETHIIN
Vno3uapawe ca
CHCTEMHMa 33 TNpeHoc
nojaraka
PasymeBarbe 3Hauaj
Oe30endnoctu
CNIEKTPOSHEPTETCKHX
HH(OpMAUHOHHX
Mpexa

s  Onwuwe u HaOpoju nenose
HalpeHe eJIeKTPOeHepreTcKe
MpesKe y 3rpagama

s  Onwuwe u HaGpoju nenose
HarmpeJHe eNeKTpoeHepreTcke
MpesKe Y rpajgoBuma

e  Onwuwe u HaOpoju nenose
Harpe/He ejleKTPoeHepreTcke
mpese Ha HuBoy Penybnuke
CpGuje

e (O0jacHH NpUHUKMNE Na/bHHCKOT
ynpasJsatba Opojunuma

IMpumep HEEM ¥ rpany ca ympeseHuM
3rpagama;

HubpopmannoHo KOMyHHKaUHOHE
Texuonoruje y rpaackum HEEM;
WHppacTpyKTypa 32 HanpeaIHn MepHH
CHCTEM 3a Ja/bUHCKO yNpaBlbabe H
ounTaBakse Opojuna;

CrannapHn NpoTOKONKW KOMYHHKallHja 3a
enexTpuuHa Opojuna: DLMS/COSEM,
G.hn, Modbus, IEC62056-21, IEC62056-31
u Ip.

CucreM 3a Ja/bHHCKO OuHTaBatbe Opojuna;
CHeTeM 3a NaLHHCKO YIPaB/batke
Opojunuma;

YckonojacHa TeXHOJIOTH]a 3a NPeHoC
nojaaraka NnpexKo eHepreTckux xadnosa
IllnpokonojacHa TexXHOMOTH]a 3a NPeHOC
nojaraka rnojaraka rnpeko eHepreTcKHX
KkabnoBa

CTHlamke 3Haba 0
KPHUTHUHUM CTaHHMa

e Onuule cucreme 3a [IpeHOC
nojaraka

Hepunuunja repmuna ARPANET,
INTERNET, SMARTGRID, BlackOut,

(4 gaca)

+ Mane kyhue mpexe
(8 uacosa)

« Ynpasibatbe eNeKTPHYHOM EHEPrHjoM Y
3rpagama
(8 uacoea)

« Hanpeane enektpoeHepreTcke mMpeie
y rpajiosuma
(8 uacora)

« Onrumusauuja paga AHCTPHOY THBHHX
Mpeska
(16 yacosa)

« Hanpeaue mpeike 1 eHepreTcka
e(pHKacHOCT
(4 uaca)

« Hanpenne mpeke 1 0OHOBBHBH
H3BOPH EHEPTHjE
(4 uaca)

« Kynuwu enextpuune enepruje u
HanpeaHe Mpexke
(4 uaca)

« [lpumepn peann3oBaHuX HanMpeaIHHX
€NIeKTPOEHEPreTCKHX MperKa
(2 uaca)

lMpenopyke 3a peann3auunjy HacTaBe:
ITpahetse HanpenoBatba yueHHKa ce 0/1BHja
Ha CBAKOM Yacy, CBaKa akTHBHOCT je ao0pa
NPUINKA 32 MPOLEHY HAMPEIOBaha U
Japaie noepaTHe uHpopmalumje, a
oLeHBabE YUeHHKA ce 0/1BHja y cKiamly ca
[TpaBUIHHKOM O OLEH:HBabY. YueHnke
Tpeba ocnocodskaBaTH M oXpabpuBaTH aa
NpoLEHYjy CONCTBEHN HAaNpeaak y
ocTBapHBaiby 3alaTaka npeamera. Kao u
Hanpenak Apyrux yueHuka y3 oarosapajyhy
aprymeHTaumjy.

V  ysoamoMm geny  objacuuti
3HAYCH:E TepMHHA Hanpeone
enexmpoenepzemcie mpence (HEEM).

[Tpu npunpemu neKuMja KOPUCTHTH
HajcaBpemMeHHje npHMepe 10 Tana
peaqH3oBaHHX NpeMepa HarmpeaIHHX
eNeKTPOeHEPreTCKUX Mpeska, MoHye




OnTumusaunja pana
AMCTPHOYTHBHHX
Mpexa

€leKTPOeHEPreTCKHX
Mpeka ¥ HauMHHMA 3a
HHXO0BO pellaBame
CTHlIamke 3HaKka 0
caBpeMeHHM
pelermHMa 3a
Tapuduparse
eNeKTPHYHE eHepriuje
[powmpuBatse 3Hamba
0 Y031 00HOBI/LHBHX
H3BOpa eHepruje y
eNeKTPOeHEPTeTCKHM
Mpexama

CTHuame 3Hamba o
HAYHHHUMA
CKAIHIITEA
CNEKTPHYHE EHEprHje

HaGpojn 1 objaciu KpuTHUHA CTaka
¥ eNIeKTPOeHEPreTCKHM MpekaMa
Pas/iMKyje HauMHE pelnasama
npobaema BpuiHUX ontepelieta
O6jacHu ynory caBpeMeHHx
Oarepuja y eeKTPOEHEPreTCKUM
Mpekama

OBjacHH HAUMHE 33 CMabeHhe
ry0uTaKa y enekTpoeHepreTCKum
MpeKama

O6jacHH ya0ry eneKTpHIHUX
BO3MJIA KO AMCTPHOY HPaHUX
H3BOpa eHeprije

Habpojn u objacuu yaory
HHTHIHIEHTHHX ypehaja

OffPeak, PHEVS, (Plug-
inHybridElectricVehicles);

Caepemene daTepuje 3a CKIAAHILTEHE
eNeKTPHYHE eHepruje;

VYnpassbawe BpiiHuM onrepehemnuma ca
AKTHBHUM yuewhem Kynata W IMHaMHYKO
Tapuupame;

Cmarbetbe BpIIHUX onTepehierba:
Oanarawwe / n3derasame MHBECTHLM]A
BE3AHUX 3a M3rPajiiby HOBHUX H/MIIN
nojauarme nocrojehux enemenara
ZIHCTPHOYTHBHNX MPea;

Cmambere ryouTaka;

OnTUMATHO YBaKaBabe KBAHTHTATHBHHX
yTHugja aucTpudyupane Npon3BoIbe,
CKIANMLUITEHE SNEKTPHUHE CNEKTPHUHE
eHepruje, nopesusawe HEEM-a u
enexkTpuuHux Bosuna, AMI cuctema, HAN,
MHTETUreHTHHX ypehaja ko Kynaua
(MHTENUTEHTHO OCBETIbEIbE,
TepMOCTaTH,...), CEH30pa, MHKPO Mpeka,
nporpama ynpaessatba ontepehemem (DR —
Demand Response), yHanpehenux
co()TBEPCKUX anara 3a ynpasbatbe paaom
JHCTPHOYTHBHE MpEIKe.

Hanpeaue mpexe u
eHepreTcKa
epukacHoct

CrHuame 3Hama o
YTHUA]Y NpUMeHe
HHTHJIMTEHTHHX
MpeiKa Ha 3alTHTY
JKHBOTHE CpEIHHE
CTHl@me 3Hamba
ONpeaHOCTHMA
npuMeHe
HHTHJIMIEHTHHX
Mpexa 3a Kpajtbe
KOPHCHMKE

O0jacHn NO3UTHBAH YTHUA]
NpUMeHe HHTHANFEHTHHX Mpeka Ha
3ALUTHTY KMBOTHE CPeHHE
OGjacHn NpeIHOCTH NPHMEHE
HHTHJIHMIEHTHHX MPEKA 3a Kpajibe
KOpPHCHUKE

HHTeNNTeHTHEe Mpeske H 3allTHTA KUBOTHE
cpenuHe (ynpaBbambe pecypcHma);
ExoHoMcka ananusa ysolera
WHTEJIUreHTHUX Mpeka (YCroBbeHa je
NOJAa3HHM CTabEM W HUjE YBEK
MO3UTHRHA);

Kopucri kynaua, kopucTu cHabaeBaya n
ZIpYLITRA Kao LelHHe

Hanpeaune mpewe u
0GHOB/LHBH H3BOPH
eHepruje

CTHuaE 3Haka 0
OOHOBILHBHM
M3BOPHMA CHEprije
Kao JHCTPUOYHpAHUM
M3BOPHMA CHEPrije 1
HAYHHHMA HHX0BOT
MOBE3HBAA HA MPEKY

O06jacun ynory OME kao
IHCTPHOYHpaHH H3BOPH
e/IEKTPHUHE eHeprije

OGjacHn u pazyme yIory W MOJeny
pana OME y enekrpoeHepreTckom
cHeTemy;

OHE kao anctpubyupann H3BOpH
eJIEKTPH'UHE eHeprije,

IMpukmyuusawe OME na HEEM-y, ¥nora
1 moaenu paga OME y
EJIEKTPOCHEPIETCKOM CHCTEMY

npoussohaua ypehaja u onpeme HeonxoaHe
3a peanmzaumjy HEEM. V nornasmy mane
KyhHe Mpexe noacTHUATH yHEHHKE fa caMi
H3nal)y HauMHe Kako jJa yHanpese
noctojehe kyhue unctanaumnje. 3aTum um
npeacTaBUTH CBA TPeHYTHO nocTtojeha
TEXHHYKa peLlerba 3a peannsaumjy THX
uieja (rajMepH, NamMeTHH TEPMOCTATH,
namertHa Opojuna uTi...). Yrpaeibatbe
€HEepPrujoM y 3rpaaama u rpajaoBuma
npeacrasuTH nomohy jeaHor (Mnu BuLie)
codrBepa KOju je 10CTYNaH HACTABHUKY.
Hcrahu koje cy cse npeaHocTi yBohera
HOBUX TEXHOJOTH]A ¥ €IEKTPOTEHEPIETHKY.
ITpn oOpaan aena OntuMusaunja pana
IUCTPHOYTHBHUX MpeKa 00paTHTH Makiby
Ha MOryliHOCTH cMamerha BPITHHX
onrepehera, oanaramwa / u3deraparma
HHBECTHLIH]A BE3aHHX 3a U3rPajiiby HOBHX
1/uan nojayarse nocrtojeiux enemMeHata
JQHCTPUOYTHBHUX MPEIKA U CMatbethe
ryouTaKa.

OBH LIM/bEBH CE MOTY OCTBAPHTH
NPEeKo ONTHMAHOI YBaKapatba
KBAHTUTATUBHUX YTHUAja AMCTPUOYUpaHe
NPOU3BO/LILE, CKIAHILITA ENEKTPHYHE
eHepruje, eneKTpHYHUX Bo3uaa, AMI
cuctema. HAN, untenurentnnx ypehaja
KO Kynaua (MHTEJIMIEHTHO OCBET/bEtbE,
TEPMOCTATH,...), CEH30pa, MUKPO Mpexa,
nporpama ynpaesatka ontepehemem (DR —
Demand Response), ynanpehenux
co()TBEPCKHX anaTa 3a ynpasibatbe pasom
IUCTPHOYTHBHE MpEe.

On nporpama Moxke aa ce oactynu ao 20
%, anu ra mopa oa00puTH oarosapajyhu
CTPYYHH OpraH wKone.




Kynuu eqlekrpuyne
eHeprije n HanpeaHe
Mpeke

e Cruuame 3Hama o
HaYMHUMA
ONTHMH3aLMje pana
MHTETHTeHTHUX
Mpexa

¢ CTHUAHKE OCHOBHHX
3HAlbA 03 EKOHOMHjE
CNIEKTPOCHEPreTHKE

OGjacuu yjory Kynaua kao
AKTHBHHX YHECHHKA ¥
€/IEKTPOEHEPreTCKOM CHCTEMY
Pazyme 3aBHCHOCT LieHa
€NIEKTPHUHE EHEPIHjE, TPOHU3BO/ILE
W MOTPOLLHE

O6jacun ynory yeohemwa
MOACTHLAJHHX Mepa 3a NPOH3BOdbY
enekTpuiHe enepruje us OWE u 3a
YUECTBOBALE Y CMabEHhy BPLIHHX
onrepehetha

Kynuu esexrpuune enepruje nocrajy
aKTHBHH YYECHHLH Y ONTHMH3ALM]H pana
MHTEJHIeHTHUX MpPesKa;

Vnpasmatse ontepehetsem y yHKUHjH
NPOMEHJLHBE LIEHE EJIEKTPHUHE eHeprije
(ueHa ce Metba y (PYHKLH]H NPOH3BOJHHX
TPOUIKOBA);

EnacTMyHOCT LieHa eeKTpH4HE eHeprije
he 3HauajHo nopacTu a nporyoza oyayhe
notpouue Hekazneahe ce kao
BepoBaTHoha oapelieHor HIBOA NOTPOLIHE
TPH Pa3IMaUTHM HHBOHMA LICHA;
Veohere noacTuiajHnx mepa (HOBHaHNX
HAKHA/1A 33 YYECTBOBA:E Y CMat:etby
BpIIHKX onTepehersa).

[Mpumepn
peajiH30BaHHX
HANpeaHux
eJIEKTPOEHEPreTCKHX
MpeKa

* Yno3HaBaibe yueHHKe
ca pealn3oBaHHM
NnpojexTuma
HanpeaHux
€JIEKTPOEHEPIeTCKHX
mpexa y PenyGnuun
CpOuju u y cety

O0jacHn K HaBejle NPEAHOTH
peanu30BaHKX MpojeKaTa MamMeTHHX
€NEKTPOEHEPreTCKHX Mpeska

AHanu3a ycrneunHo peajln3oBaHuX
HANpeJIHUX eeKTPOEHEPreTCKHX Mpexa y
kyhama,

AHanu3a ycrelHo peajH3oBaHuX
HANpeHUX eIeKTPOSHEPreTCKHUX Mpeka Y
3rpasam,

AHanuza ycneniHo peaii3oBaHuX
HANpPeIHUX eJIeKTPOEHEPreTCKUX Mpexa y
rpajioBuMa.

KOPEJIAUMJE CA IPYTI'UM INPEIMETHMA

- YBOIY EJNEKTPOCHEPTETHKY

- Enextputune uHcTanaumje n OCBETbEHE
- Enextpoeneprercku BOIOBH

- Eneprertcka enektponnka

- OcHoBe cHucTeMa YNIPaBIbakba

- llpenyserHnrso




Ha3sus npeamera:

lNoauuisy doHn yacosa:

Paspen:
Linmesu yuerba:

OBHOBJbHUBH U3BOPHU EHEPTHJE

62 yaca
Yereprn

- Cruuate 3Hamba 0 00HOB/LMBHM H3BOPHMA eHeprije;
V103u 1 3Hauajy one y pa3Bojy eNeKTpoeHepreTcKor cHeTema;
- CTHUAe 3HAbA O 3ALTHTH JKMBOTHE CPEIHHE;
— Cruuame 3Hamba 0 Ha4HHKUMa 3a npaheme eHepreTcke eUKacHOCTH;
— CrHuame OCHOBHHX 3HaHa rnoTeHuUHjanuma one y Cpouju;
—  Cruuarbe OCHOBHHX 3Haba 0 KAPAKTEPHCTHKAMA H NOTEHLMjaly CoJlapHe eHeprije;
—  Cruuame OCHOBHHX 3Haa 0 KapaKTepHCTHKAMa N NOTeHLMjaly eHeprije BeTpa;
—  Cruuarbe OCHOBHIX 3HaHbA O KAPAKTEPUCTHKAMA W NOTEHLMjAY FeOTEPMAIIHE eHepritje;
—  CTHuame OCHOBHHX 3HaMha 0 KapakTepHCTHKAMa M NOTEHUMjaly eHepruje Guomace;
~  Pazpujamse CBECTH O OAPKHBOM Pa3BOjy M 3alUITHTH JKHBOTHE CTEPMHE H HPreTCKO] euKacHoCTH.

HUCXOaH YIIYTCTBO 3A
TEMA Wb [lo 3aBpiueTKy TEME yueHuk hie GUTH y cTamby. HPEHOT.ISSI,ES:: fﬁfﬂl{/&d" JUIAKTHYKO-METOAUYKO
na: OCTBAPHBAIE INPOT'PAMA
*  YMO3HABAKE YYEHWKA Ca HaBelle KOjM CBe OOJIMLIK eHeprije OCHOBHU NOjMOBH: 00NHLM 1 e Ha nouerky TeMe yUCHHKE YIIO3HATH Ca
Ocrosnn OCHOBHHM M0jMOBHMA 13 nocroje TpaHcpopmalije eHeprije, IMJLCBHMA H HCXOZIHMA HacTaBe /
TOJMOBH O 0GHOBILHBHX H3BOpA ofjacHu ocHOBHe TpancopmalLje €HepreTcKe pe3epse. yueHa, NaHOM pana H HaHHHMA
00HOB/BLNBUM o s . OlCIbHBAMA.

SO eHepruje eHepruje O6nnum , BPCTE 1 KBATHTET CHEprHje,

cneprije HanpaBH Mperaej 0CHOBHUX npodnema y TpaHcpopmaumja eHepruje Mecro peasnsaunie nacrase

CaBpEMEHO| eHepreTHLH

HaBE/IE OCHOBHE CTPaTeruje y caBpeMeHoj
EHEPreTHLM

KpaTKO OMnHiLe HCTOPHjCKH pa3eoj
MPOH3BOAIE H MOTPOLLbE EHEPritje

[poGnemu u cTpateruje y cappeMeHoj
eHepreTHLIH

HeTopHjckH npersien npoH3BoAmeE H
NOTPOLIhLE eHeprHje

3amTuTa KUBOTHE
cpeanHe
H Pa3jiosn 3a
Pa3Boj U NpPHMEHY
OHE n
eHepreTcKe
epuracHocTH

® CTHLAKE OCHOBHUX 3HabA U3
00nacTH 3aUTHTE KHBOTHE
cpesHe

e noTpede 3a MpUMEHOM
00HOBJBHBHX H3BOpPA EHepruje

® YCBajaibe OCHOBHUX 3HaLA 13
eHepreTcke eyHKacHOCTH

YKae Ha y3poKe KIIHMATCKHX NpoMeHa
HaBejle CTPYKTYpY Hajselnx norpomaya
eHeprije Ha CBeTy

odjacHu wta odyxeara Kjoro cnopazym
Hasejie OcHoBHe npasue crparterije EV 3a
CMaheHhe eMUCHje ITETHIX TacoBa
00jacHK N0jam CUIYPHOCTH EHEPreTCKor
cHanOeBarba

HABE/IE OCHOBHE MEXAHM3ME 32 CMatbehe
HEraTHBHUX YTHLAja M0 KHBOTHY
cpeanHy

HaBejle OCHOBHE cTpaTertje 3a
crumynauujy npumere OWE kon Hac n y
cBETY

Knumarcke npomene H eKoJIoLIKH
npodaeMu.

CrpykTypa Hajeehux nponzsohaua,
KjoTo npotokos.

Crparernje EV 3a cMamere emucuje
LITETHUX racoBa.

CurypHoCT eHepreTckor cHajadeBama
VYcaspluaeame eHKacHOCTH H
CMatbeHe HeraTMBHUX YTHLaja 1o
KHBOTHY CPEIHHY.

Crumynauuja 3a npumeny OME u
eHepreTcke e()MKaCHOCTH Y CBETY H
KO/l Hac

e Tcopujcka HACTABA Ce peanusyje y
CHELNJAINZ0BAHOM MYJITHMEHjAIHOM
kabuuery 3a OME

OuerHBAKE TEOPHICKOT 1eaa npeaMeTa

Bpeanosaibe ocTBapeHOCTH HCXOJIA BPIIMTH
Kpo3:

e npahere OCTBAPEHOCTH HCXO0a

®  TCCTOBE 3HALA

OxeupHu Gpoj uacoea no Temama

e OCHOBHM NOJMOBH 0 ODHOBILUBHM
HIBOPHMA CHEPIHje
{2 uaca)

*  3awTHTa KUBOTHE CPEIHHE H PA3I03M 32
passoj u npumeny OME u eneprercke
ehuKacHoOCTH
(4 uaca)

e Eneprercka epukachoct

(4 uaca)
o OOHOBLHBH M HEODHOBILHBH H3ROPH




Eneprercka
euracHocT

® CTHUAH:E OCHOBHHX 3HAMA M3
EHEPreTCKEe equacm}cm

® [10H3athEe CBECTH YUCHHKA O
EHEPreTCeKoj epKacHOCTH

oBjachu nojam eneprercke eduracHoCcTH
Hasene 3Hauaj EE y caBpemeHom
CPYIITBY

HaBejle MeToze n 00jacHH HaunHe
npumene EE y caBpemenom apywrey
HaObpoju HEKOJIMKO NpHMepa ycreliHe
npumenre EE y Cpbuju

oGjacHu noctynak wipauyHasaia EE y
COMPTBEHOM OKPYKEHY

HaBeJle HEKOMHKO MpUMepa eHepPreTcKi
etpukacHux ypehaja

0GjacHi nojaM HHAMKATOpPA eHepreTcke
epMKacHOCTH 1 HaBee MpUMep

3HaueLe U Nojam eHepreTcke
eduracvoctn (EE), 3Hauaj EE.
Metone 1 Haunun npumere EE
(uHaycrpuja, 3apascTro, caobpahaj,
N0/bONPUBPEIA H KOMYHAIHA
EHEpreTHKa).

[Tpumepwn yenewne npumene EE y
Cpoujn.

Hzpauynasawe EE y conTeeHOM
okpykemy (wkona, nomahuucTeo).
[Tpumepn eHepreTcky euKacHnX
enekTpuiHuX ypehaja, vHaAHKaTOPH
eHepreTcke e()MKacHOCTH.

O6HOBLHBH H

® KOMNapaTHBHO nopeljermbe
00HOB/LHBHX H

HaBele OCHOBHE pasiinke H3M3ﬁ)‘
00HOBJBHBUX H HEOOHOBILHBHX H3iBopa

OcHOBHM NOjMOBH 1 pazinke nimely
00HOB/BUBHX W HEOTNIOHOBILUBHX

HeoGHORLHEN HEeONOHOB/LHBHX H3BOPA eHepruje H3BOPA EHEpTHje.
e:i:':_':'?e eHepruje e 1Habpoju OCHOBHE KapaK'l‘e‘pm‘uxe OI/IE. kapakTepucTiie OHE u
® HaBejle OCHOBHE NOTEHLMjane 3a pa3poj NOTEHLHjANH.
OHE Hcropujar npumene OUE.
e KparTko onuwe ueropujar npumene OUE
® CTHUAMKE OCHOBHHX 3HaKA 0 ® 00jacHM Mojam eHepryje cyHua, Enepruja cynua, npouena pecypea,
Coanapua CONapHOj EHeprHju ® JlepuHMILE CONAPHY KOHCTAHTY conapHa KOHCTaHTa.
cuepra ® [I01M3akEe CBECTH O YNOTPeOH | o  oGjacHu NpoLEC NpoJiacka cyH4YeBor [Tponas 3pauera kpo3 atmocepy
conapHe eHeprije Kao 3elieHe 3apauera Kpo3 atMocdepy (aupexTHO, Andy3HO 3payetbe,
(uncre) enepruje * edHHHLIE MOBPLIMHCKY CHATY 3payerba anbeno).
s o0jacHH yTHLA] MPOMEHE 100Kaja Hedunnja jernor cynua,
CYHLA H 3€MJb€ HA NOBPLIHHCKY CHArY NOBPLIMHCKA CHAra spaucia,
CYHUYEBOT 3pauera npoMeHa 10J10%kaja CyHIa | 3eMJbe.
¢ o0jacHH NOCTYNaK Mepema CyHYeBor Mepetbe 1 u3pauyHasatse jaunHe
3payersa Ha NOBPIIMHK onpeheHor CYHUEBOT 3payetba Ha NOBPLIMHK
Haruba oapelieror Haruba, Ha oapeheHoj
e objacuu ynorpedy tabena cyHuyesor JoKaUKjH.
3pauciba Tabene cynuesor 3paueiba (1HeBHE,
e o0jacHM OCHOBHM MPHHLMKM paja u MeCeHHE, FoAHLIHSE).
HaAMEHY KOHUEHTPATOPCKHX CHCTEMA Kou HEHTPATOPCKH CHCTEMH (CHCTBMH
e 00jacHH OCHOBHH NMPUHLKM paja cuctema 32 KOHLICHTPALLHjy CYHYBHX 3paKa).
3a NpUNpemy TOTUIE BOJAE W HALpTa Cuctemu 3a npunpeMy TOmnJE BOJIC.
OCHOBHY OJIOK HIeMy [TpuMepH coslapHHX cHcTeMa
e HaBeJe HEKOIMKO NpHMepa conapHuX
cHCTEeMa Y MpakcH
® CTHLAH OCHOBHHX 3dtba O ®  YKpaTKO OIHILLE UCTOPUjAT pasBoja Hcropujat, PN cnoj, otonanoncka
@oTonanoHcKa TEXHOTOrH]H (hoTOHANOHCKE (hoTOHAMOHCKHUX CHCTEMA KoBep3Hja.
KOHBep3uja

KOHBEp3Hje

objacuu npuHuMn dopmupara PN cnoja

Marepujanu 3a uspaay

CHEprHje
(2 uaca)

e  Cosapua enepruja
(8 uacosa)

e (OTO-HANOHCKA KOHBEP3Hja
(8 uacona)

e  Enepruja serpa
(8 wacoea)

e Xuapo-cHeprija ¥ MHHH XHAPO-
CleKTpaHe
(8 wacoea)

e [eoTepManHa cHepruja
{3 uaca)

* buomaca
(3 yaca)

o OHE kao aMeTpuby-upanu reHeparopu
(5 uacosa)

o KoHBep3mja M akyMyJialmja cHepruje n3
00HOB/LUBHX H3BOPA
(5 uacosa)

s Pasgoj u npumena OME y CpOujn
(2 yaca)

Ipenopyke 3a peaansaunjy Teopujcke
HACTABE

[Tpaherse HanpeaoBama yHeHnKa ce 0aBHja
HA CBAKOM 4acy, CRAKA AKTHBHOCT je jlobpa
NPHJINKA 38 IPOLCHY HANPEA0BALA M 1aBAHE
NOBPATHE HHPOPMALIM]E, 8 OLEH:HBALE
YHEHHKA Ce OJBH]a ¥ CKIaLy ca
IlpaBuaHHKOM 0 OUCHHBaKLY. YueHHKe
Tpeba ocnocob/baBaTi U OXpabpPUBATH JIa
NPOLCH:Y]Y CONCTBCHH HAlpelak y
OCTBAPHBAILY 3/ATAKA NPEJAMETH. Ka0 1
HAMPEAAK APYIHX YHEHHKA V3 oirosapajyhy
aprymMeHTatmjy.

[Tpunukom penansaiimje HACTABEe KOPHCTHTH
wro Behoj MEPH MYJITHMEIH]ATHI CAAPHKA],
YHEHHKY 1ITO Gike HPUOAHKHTH HOBE
nojmose. Manarame TeMaTCKMX jeHHHLA
NPUIATOAHTH YHEHHKY, I/1e 1o/ je To Moryhe
NPUHILMIE W TIojaBe 00jallbaBaTH
CYIITHHCKH Oe3 ynoTpede KOMIUIMKOBaHOT
MATEMATHHKOD anapara.

[lpunokom peainsauuje npeaMera
KOPHMCTHTH LIPTEKE, CIHKE, OJI0K-11jarpave




® [0/IM3aLE CBECTH O yNnoTpedn
(hOTOHANOHCKHX cHCTeMa Kao
H3BOPA UHMCTE EHEpPrije

1 HeroB 3Hauaj 3a (POTOHANOHCKY
KOHBEP3H]Y

HaBeJe OCHOBHE MaTepHjase KojH ce
KOpHCTE 3a (JOTOHATIOHCKY KOHBEP3HjY
Aedunuiie wTa je 7o GoToHaNoHCKa
hennja

o0jacHH KOHCTPYKUH]Y (pOTOHAMOHCKe
heanje

objackn eekTe TEMMEpaType CyHYEBOr
3padeHa Ha TEXHHUYKE KapaKkTepucTHe
totonanoncke henuje.

objacuu popmuparse ®H nanena
CaMOCTAJIHO TYMAuH KaTAIOLIKE [ojarTe
npoussohaua ®H nauena

HaBe/e OcHOBHE npuMepe npumene OH
MOIyJia 1 naHesa.

o0jacHH rmocTynak AuMeH3HoHncara GOH
navesa W HaBele KpUTepHjyme 3a
AUMEH3HOHHCAHE

(oronanonckux (PH) henuja,
koHcTpykuuja ®H henuja

VTuuaj TemMnepartype cHare cyH4eBor
3pavera Ha kapakTepuTHke OH
henuje.

@H moaynu 1 naHesnH, cTaHaapaHe
KOHCTPYKLMje MO/y]ja, crajate
MOJIysa y maHene.

Karanowku nogauyn npoussofaua H
nasena.

IMpumene PH moayna i navena
(cuctemu ca Garepujama, paj Ha
MpEkH, MPUMEHA Y ayTOMOOHIICKO]
HHIYCTPHjH).

Humensuonncamwe ®OH naxena.

Eunepruja
BeTpa

® CTHLAHE OCHOBHHX 3HaIba 0
€HEPTHjH BETPa H HeHOj
npumenn y OUE.

® [10/IU3atbe CBECTH O YNOTpedH
eHepruje BeTpa Kao U3Bopa y
cucremy OME

YKPaTKo OnHie HeTopHjat Kopuinhema
eHepruje BeTpa y JbyICKOj LHBHIN3ALINjH.
Ae()MHHLLE LITA je TO BETap. W 00jacHH
1nojaBy BeTpa Kao jeaHor o/ odiHKa
CYHUEBOT 3pavea.

ycnoctaeu sesy nimely cHare u 6p3une
BeTpa

o0jacHU MepHe MOCTYIKe U HaBeae
HHCTPYMEHTE 3a Mepetbe Op3HHe BeTpa.
oGjacHu nojam pyie BeTposa

o0jacHH 11Ta je TO BeTporeHepaTop H
HEeroB OCHOBHH OCHOBHH NPHHLINI paja
YKpaTko 08jacHi KOHCTPYKUH]Y
BETPOTYpOHHE M HaBe/le OCHOBHE
TEXHHUKE KapaKkTepHTHKE.

yenocTtash pesy u3melly BuciHe ctyba u
xpanasocTu TepeHa u TSR dakropa
o0jacHH MOCTYNaK NpoLeHe eHepriuje
BETpOArperara U HaBeze NpuMep

OMHMILEe KAPAKTPHCTHKY cHare
BeTpoarperara

oBjachu OCHOBHE KOHUETLMje reHepaTopa
y BETpoarperaTima

ne(uHuile nojam apme BeTpoarperara
HaBEJ/Ie NPUMEpPE MNPHMEHe MaIHX, MUHH

Hctopujat kopuuhemwa eneprije
BETpa, BeTap Kao 00/InK CyHUeBe
eHepruje, NpoleHa cHare BeTpa.
3aBucHOCT cHare 0]1 Op3uHe BeTpa,
Meperbe I npoleHa Op3iiHe BeTpa,
py’ka BeTpoBa.
Berpoarperati-ocHOBHH NOjMOBH,
NPUHLKN paja.

Koncrpykuuja BeTpoTyOHHa, cHara u
creneH uckopuinhera BeTpoTypOHHa,
TSR ¢akrop, yruuaj BucHHe cryda n
XpanaBocTH TepeHa.

[Tpouena enepruje Betpoarperara,
xucTorpam u (hakTop kanauurera
BeTpoarperara.

KapaktepucTuka cHare
Betpoarperara, "S" kpusa.
Kapakrepuruyne opznne
BETPOTYPOMHE.

KoHuenuuje reseparopa y
BETpoarperaTuma, perynauuja opuxe
BETPOTYPOHHE H 3AIUTHTHH
MEXaHH3MH.

dapme BeTpoarperara.

Maju, MHHM M MHKPO BETpOArperaTm

M CBHX OHMX BH3YCIHHX romarana koju he
YHEHHIIMMA ONAKIITATH PA3YMEBAILE H3NaraHe
marepuje. Tamo rae je o moryhe yuenuimnva
HAL MACY OPraHU30BATH W IPHTOLHY
JIeMOCTPALH]y.

TectoBe NMPUAATOANTH TEMATCKHM
HEJHHAMA ¥ MTOKEIBHO WX j& YPUIHTH
HAjMaE TPH Y TOKY MOAYTOAHIITA. 3aBpUIHm
TECT YPAIMTH Ha Kpajy MIKOJICKE MojiMHeE.

Hanomena:
JIo3BO/LEHD OCTYNANE 01 TPOrpaMa MOE

s Gyne 1o 20%, anm ra mopa aa 01006pHTH
ojarosapajyhu crpyuHH opra- wkoe.




M MHKpO BeTpoarperat 1 o0jacHu
OCHOBHE TeXHUYKE KapakTepuTHKe paja
HAa MPEXKH W H30JI0BAHOT paja

o0jacHu npoueaypy AMMEeH3HOHHCabA
MajMxX BeTpoarperara

(0,3-300kW) Pan Ha mpesxku u
H30JI0BAHH pal.
JlUMeH3HOHUCAbE MATHX
BETpoOarperata-npoLeHa eHepruje,
eKOHOMCKH acnekTn kopuiuherwa
eHeprije BeTpa

Xuapoenepruja

® CTHLIAHE OCHOBHHX 3Hatba W3
001aCTH XHAPO-EHEPrHje 1

HaBeIe eKONOIIKH noTeHuHjan MXE
HaBejle ekoHOMCcKH noTeHiujan MXE

Benuke xuapoenekrpane-
Tpaauunonanuu OME,

mﬂp‘; ::[ :ﬁpa"e MaJHX XHApOeneKTpaHa 00jacHH TeXHHUKE KapakTepHTHKE Exonowku u EKOHOMCKH TOTeH unjan
uesosoaa MXE u Haunne nonarara manux XE. mane XE, ocHoBHI
HaBejle BpeTe Typﬁp]].]a MXE KOHLENT paja AepHBalHOHHX
o0jacHH OCHOBHE BpCTE reHeparopa y XupoesekTpana (run-of-the-river).
MXE LleoBoau 1 THNOBK TYpOHHA.
objacnu noctynak oapehusama npotoka CHHXPOHH M ACHHXPOHH FeHepaTopH.
i najga Onpelueare npoTtoka u naja,
o/10jacHH NOCTYNAK NpoLieHe cHare 1 npoueHa cHare 1 eHepruje MXE,
eHeerje MXE ONTHMATHH MPOTOK.
HaBEjle MpUMepe NPHMEHE eHeprije Pa Ha Mpexku 1 H3010BaHN pajl.
IMMe U oceke u eneprije tanaca y OME EHepruja ruiime 1 oceke, eHeprija
Tasaca.
[Torenunjann CpOuje u npumepu
HHCTAJINCAHMX KanalunTHeTa.
® CTHLIAKE OCHOBHHUX 3Hatba U3 o0jacHH nojam reoTepMaliiHe eHepruje LllTa je reoTepmaHa eHepriuja,
Feorepmanna (heoTepmnane enepruje o6jacHH NPHHLIHI NPOH3BOILE ncropujar kopuiuhersa u poleHa
enepriga ® pa3BHjaIbe CBECTH O MPHMEHH €J1IeKTPHYHE EHEPTHje U3 reoTepMasHe pecypca.
reoTepMaNIHE EHEPTHjE Kao eHepruje [TponsBOAHba ENEKTPHYHE
H3BOpA YHCTE EHEepruje HaBelle HauuHe ynorpede reorepmalnte eneprije(esexrpane Ha "cyBy" napy),
eHepriuje 3a rpejame u xnaheme "Flash" enextpaHe, OunapHe
HaBeIEC MPHMEpE MPHUMEHE reoTepMaHe eneKTpaHe.
EHEpruje y MnoLOnpHEpean Ynotpeda reotepmaiHe eHeprije 3a
yKkaxe Ha moryfiHocTH pa3Boja rpejame i xnaherme.
reoTepMallHHX M3BOpa Vnorpeda reoTepMaiiHe eHeprije y
MOJ/bONPHBPEIH.
TexXHONOWKH H EKOHOMCKH NpEriea
pasBoja reoTEPMaIHNUX TEXHOJIOTHja,
NPEHOCTH M YTHLIA] HA KUBOTHY
CpeaHHy
®  CTHLAKE OCHOBHHX 3HAHbA 0 HaBe/Ie 3Hauaj GMomace kao pecypcea 3a buomaca kao U3BOp eHeprije,
buomaca OHE

OHOMACH M HEHOJ MPUMEHH Y
OHE

onuiue nocrojehe cramwe ca acnexra
yuewha Guomace y yKynHoj eHepreTckoj
NOTPOLIH:H

HaBe/Ie MPOLEHY HHCTATHCAHHX
Kanauurera

nperies pecypea.
npouena yyeuha y yKynHoj
EHEPreTCKOj NOTPOLIH:H H TIPOLIEHA
HHCTAJIMCAHHUX KanauureTa.

Mane enextpase Ha Ouomacy,
Buoausen.




0BGjacHu CTPYKTYPY MajluX eJleKTpaHa Ha
Onomacy u Goanzen

nasejie moryhuoctu kopuihera
KHBOTHICKOT OTMNAja Kao eHepreTckor
H3BOpa

Eneprija u3 :uBOTHICKUX 0TNAIAKA.

OHE
KAa0 AHCTPHOY-
Hpann
reHepaTopu

® CTHIIAKE OCHOBHHX 3HaHa 0
OME kao auctpudyHpaHum
reHepatopuma

oGjacHu nojam aucTpubynpane
NPOH3BOILE EHEPTHjE.

HaBezle ocHoBHe kapakTepuctike OUE y
pazy Ha Mpexu

o0jacHH MPHHLIMM KOTEHepauuje

HaBe/le OHCHOBHe Kapaktepuctike OUE y
H30JI0BAHOM pajly

yKaxe Ha npoGnem HeAoCTYMHOCTH
eNeKTPHYHE eHeprHje y CBeTy

ykake Ha npeaHocT OUE y onHocy Ha
NpoLIHpPEe AUCTPHOY THBHE MpeKe
HABE/IE OCHOBHE NpobieMe CTOXacTHUKE
npoussonwe y OME

OnuINe CTPYKTYPY W Hapese
KapaKkTepHCTHKE H30JI0BAHUX CHCTEMA
OHE 6e3 u ca moryhHocTH akymyliucarma
eHeprije

Jnctpubynpana nponzeoamka
enepruje. OME y pany na mpexn.
[Ipereapare notpoiaya y
npoussohaue, koreHepatuja.

OHUE y u3onopanom pamy.
HenoctynHocT enexTpuyHe eHprije
BEJIMKOM Je/ly CBETCKE NomnyJaLuje,
exoHoMmcke npeatoctn OUME y
OJIHOCY Ha MPOLUHPEbE MPEHE WK
kopuiufiewe Au3en-arperara.
[TpoGnemu cToxacTuUKe NMPOH3BO/IH:E
y OHE.

HM3onosanu cuctemu de3 u ca
moryhrowhy akymynucama eHepriuje,
XHOPHHH H30JI0BAHH CHCTEMH.

Konpepsuja n
AKYMYyJaumja
eHepruje 3
00HOB/BHBHX
HIBOPA

® CTHL@ALE OCHOBHHX 3HAILA O
TEXHOJIOTH]H KOHBEp3Hje U
akymynauje eneprije o3 OUE

Hasejle Bpcre ypehaja eneprercke
enexktpornke y OME

HaBe/le OCHOBHE BPCTE aKyMYJIaTOPCKHX
darepuja koje ce kopucte y OME n
thHXOBE TEXHHUKE KapaKTeHCTHKe
0BjacH! NOCTYNAK JIHMEH3HOHHCAbA
akymynaropckux 6arepujay OME
oljacHn eHepreTcke KapakTepHTHKe
BOJNOHHKA U MOryHOCTH erose
npumene y OUE

HaLEpTa CTPYKTYPY ropusHe henuje u
objacHu NpUHLKN paja

Haupra 610K WemMy TOMIOTHE NyMIie,
o0jacH1 OCHOBHE JeJI0Be W Ha'uHH paaa
HaLpTa GJI0K LIeMy eleKTPOBO3HIIA,
oBjacHi OCHOBHE IeJIOBE M HAUHH paja
HaLpTa OIOK 1IeMy BO3HIA HA BOJOHHK,
00jacHH OCHOBHE JeJI0Be H Ha4HH paja

Eneprercka eflekTpoHHKa ¥
cucremuma OME (nuBepropu
WCNpaBsbay, Peryaatopu).
CknaauiuTere eHeprije, XeMHjckH
H3BOPH eHEpruje, onoBHe datepuje u
darepuje ca moryhHowhy nybokor
npazkibetba, ocrane Bpere dDaTepHja.
JluMeH3noHucatbe Gatepuja y
cucremuma OME.

Exepruja BonoHuka, Ha4MH 100H]atba
BOJIHMKA, ropueHe fhenuje.
TonaoTHe nymne, CNeKTPOBO3HA,
BO3H/IA HA BOIOHHK.

Pa3Boj u npumena
OHE y Cpoujn

® CTULIAE OCHOBHUX 3Hakba O
moryhnoctiMa npuvene OUE
y cpbuju

Hasejie morylinocro npumene OME y
Cpbuju

OfHILE caNalltbe CTarbe Ko Hac H Y
CBETY

MoryhHocT npumete u
noreHunjann OUE y Cpoduju,
cajalibe CTame NpUMeHe, NpUMepH
MPHMEHE Y OKPYKCHY.




YKaKe Ha M0CTOjaibe 3aKOHCKe
perynatuse y odnactu OME

o0jacHu npoueaype 3a cyOBeHUHOHUCALE
npou3soate eHeprije 13 OME koa Hac v
y CBETY

yKaxe Ha MoryhHocT ¢puHaHCH]CKHX
MoJCTHIAja TPOH3BOIH:E EHEPTHje H3
OHE

OMHILE OCHOBHY NMPOLEAYPY NPHK/bYUECHA
MaJINX €JIEKTpaHa Ha J].HCTpHﬁyTHBIIy
MpERY

HMomalhin nponssoljaun onpeme 3a
OHE

3akoHcka peryiarisa u cybBeHLmje
3a npou3Boaky eHeprije u3 OME koa
HA M Y CBETY.

PerynatopHo-npaBHH OKBHP H
(hMHAHCH|CKO €KOHOMCKH NMOACTHLA]H
3a uarpanwy manux OME y Cpouju.
[MTpouenype NpHKbYUCHA MATHX
€JIEKTPaHa Ha ANCTHOYTHBHY MPEKY.

KOPEJIAUHJA CA APYTUM NPEAMETHMA

- OcHOBe eNeKTPOTEXHHKE

- (Dusmka

- Xemmuja

- OcHoBe MalIMHCTBA

- Eneprercka enekTpoHHKa

- EnexrpuuHe maiiuHe

- OcHoBe cHcTeMa yNpaBIbakha




ITPOI'PAM MATYPCKOI' UCIITUTA
3A OBPA3OBHMU IMTPOPUJI EJIEKTPOTEXHUYAP EHEPI'ETHKE

OUJb MATYPCKOI' UCIIUTA

MarypckuM HCIMTOM TPOBEpaBa ce Jia JIH je yUSHHUK, 1T0CIIe 3aBpLIeHOT 00pa3oBamka 32 00pa30BHH MPOQMIT EIEKTPOTEXHIYAp EHEPreTHKE, CTEKa0 CTPyYHE KOMIIETEHIIN]e
npornucane CrannapaoM KBanudukanuje - enekrporexuuyap enepreruke ("Cyx6enu rnmacHuk PC - [IpocBetnu rnacHuk”, 6poj 11/18).

CTPYKTYPA MATYPCKOI' UCIIMTA

MaTtypcku UCIHT 32 YU€HHUKE KOjU Cy CTEKJIM 00pa30Bambe M0 IUIaHy U IporpaMy HacTaBe U yuera 3a 00pa30BHU IPOGUI eNeKTPOTEXHUYAP EHEPIreTUKE, CACTOJU CE U3
TpH Jerna:
- HCIINT U3 MaTeper je3UKa' U KIbIIKEBHOCTH;
- HCTIMT 3a POBEPY CTPYYHO-TEOPHjCKUX 3HAbA;
- MaTYpCKH MPAaKTHYHH Pajl.

NPUPYYHUK O ITOJATABY MATYPCKOI' UCIIMTA

MaTtypcKy MCIIUT CHPOBOJM Ce€ Y CKiIaay ca oBUM IIpaBunHnkoM u [Ipupy4HuKOM 0 Ionaramy MaTypCKOT HCIIUTA 38 00pa30BHU MPOMUI eIEeKTPOTEXHIYAp eHepreTuke (y
JasbeM Tekcty: [IpupyyHuK).
[Mpupyunuk uspalhyje 3aBon 3a yHanpeljuBame 00pa3oBama 1 BacIuTama - LleHTap 3a cTpyyHO 00pa3oBame U 00pa3oBame oapaciux (y qasbeM Tekcry: Llenrtap) y
capaJiib| ca THMOM HAaCcTaBHUKA M3 IIKOJIa y KOjHMa Ce peajin3yje oBaj 00pa30BHU MPOQHIIL.
[Mpupyunukom ce yTBphyjy:
- TOCEOHU IMPEYCIOBY 3a MOJIaramke U CIIPOBOl)emhe MaTypCcKOT UCIIUTA;
- 30MpKa TEOPHjCKUX 33/1aTaKa 32 MATYPCKHU HUCIINT;
- JIMCTA paJHUX 3aJaTaKa 1 KOMOWHAIIMja, CTAaHAapAN30BaHH PalHU 3aJallk ¥ 00paciH 32 OLCHUBAKGE;
- HAYMHH OpraHU3alHje U pealn3anyje CBUX JeJIOBa y OKBUPY MAaTYPCKOT HCIHTA.
Henrtap mpunpema [Ipupy4auk u 06jaBibyje ra Ha 3BaHNYHO] MHTEPHET CTPAHHUIIN 3aBOJIa 32 yHanpehuBame 0o0pa3oBama U BaCIIUTambA.

' Tlon MaTepUM j€3MKOM MOIPasyMeBa ce CPIICKH je3UK, OJTHOCHO je3UK HAIMOHAIHE MAHbUHE HA KOME je yUeHHK CTEKao 0GpasoBame.



HPEAYCJIOBHU 3A ITIOJIATAIBE MATYPCKOI' UCIIUTA

Y4eHHK Moja)ke MaTypCKH UCIIUT y CKIIaAy ca 3aKOHOM. MaTypcKy HCITUT MOXKE J1a TOJIaykKe YUSHHK KOjH je 3aBPIINO YETHPH pa3pelia Cpeamber 00pa3oBama 1o IIaHy U
MIporpamMy HAaCTaBE M yUeHma 3a 00pa30BHU MPOQHI EIEKTPOTEXHNYAp CHEPTeTHKE.
V¥ Ilpupy4HuKy cy yTBpl)eHN TOCEOHN MPETyCIIOBH 3a MoJIarambe MaTyPCKOT HCINTA Y CKIIAy ca INIAHOM HACTaBe M yuema.

OPI'AHM3AIIMJA MATYPCKOTI' UCIIUTA

MaTypcKu UCIIUT COPOBOJIM CE€ Y LIKOJIK U MPOCTOpHMA T Ce Hala3e pajHa MeCTa U YCIIOBH 3a pealn3alijy MaTypcKor MPAaKTUYHOT pajia 3a Koje ce YYeHHK 00pa3oBao y
TOKY CBOT LIKOJIOBarbha. MaTypCKH UCIIHT C€ OpraHu3yje y MIKoJaMa y TPH HCIMTHA POKa KOja ce peanusyjy y jyHy, aBrycTy | jaHyapy.

3a cBaKor yu4eHHKa JUPEKTOp LIKoe oapelyje MeHTope. MeHTOpH Cy HACTABHUIIM CTPYYHHX MPEAMETA KOjU Cy 00ydYaBald yYCHHKA Y TOKY LIKOJIOBama. OHU NOMaXy
YYEHHUKY y IPUIIpeMaMa 3a Mojlarambe HCIUTa 38 IPOBEPY CTPYYHO-TEOPUjCKUX 3HAHKa M MaTYPCKOT IPAKTHYHOT paja.

VY okBHpY NepHoJa INIAHUPAHOT HACTABHHUM IUIAHOM M IIPOTPAaMOM 3a IPHUIIPEMY U MOJIarambe MaTypCKOT HCINTA, IIKOJIa OPraHu3yje KOHCYITAlMje U NOAAaTHY IPHIIPEMY
YYeHHUKa 3a MMoJlarame uemuTa, 00e36el)yjyhu ycrose y mornemy mpocropa, onpemMe u BpeMEHCKOT pacropea.

MaTtypcky HCIHT 32 YY€HHKa MOXKE [1a Tpaje HajBHILE YETHPH JaHa. Y UCTOM JaHy YUYSHHK MOXeE Jla IoJIaKe CaMo jellaH JIe0 MaTyPCKOT MCIIHTA.

3a cBaKkM €0 MaTypPCKOT HCIHUTA AUPEKTOP IIKOJIE MMEHYje CTPYUHY UCIIMTHY KOMUCH]Y, KOjy YHHE TPU WIaHa, Kao U BbUXoBe 3aMeHe. CBaku €0 MaTypcKOr UCIIUTaA Ce
OleHYj€ U HAa OCHOBY THX OIIEHa YTBpl)yje ce OIIITH yCIieX Ha MaTypPCKOM HCIIUTY.

CarnacHOCT Ha WJIAaHCTBO NPeJCTaBHUKA MOCI0jaBalia y KOMUCH]H, Ha MPeJIor LIKoJa, naje Y Huja nocionasana Cpouje oxHocHo [Ipuspeana komopa CpOuje ogHOCHO
oxrosapajyhe cTpydHO yapyKeme Hin koMmopa y capaimu ca LlentpoM. basy noparaka o 4wjaHOBHMa HCIIUTHUX KOMHCH]A - IPEICTaBHULIMMA HocIoaaBana Boau LleHrap.

HUCIIUT U3 MATEPIETD JESUKA U KIBUJKEBHOCTHU

Lluse ucruTa je mpoBepa je3ndke MICMEHOCTH, 03HaBabha KEbM)KEBHOCTH Kao U OMMIITe KyiType. VICIUT U3 MaTepmer je3nKa U KEIDKEBHOCTH TOJIaXe e MUCMEHO.

Ha ucnuty yuenuk obpaljyje jenny ox uetupu nonyhene teme. OBe Teme yrBphyje Mcnutau ondop 1ikose, Ha npeior ctpyyHor Beha HacTaBHHKA MaTepber je3nKa 1
KEbHKEBHOCTH.

Hcmut U3 MaTepmer je3nka U KibIIKEBHOCTH Tpaje TPH carta.

OreHy nucaHor pana yTphyje HCIUTHA KOMUCH]a 34 MATEPH-HU JE3UK U KEbHKEBHOCT KOjy YMHE TPH HACTABHUKA MATEPHET je3UKa U KibH)KeBHOCTH. CBaKH MMHUCAHU CacTaB
nperjenajy cBa TpH 4WiaHa KOMHCH]€ U N3BOJIE jeIMHCTBEHY OLICHY Ha OCHOBY I0j€AMHAYHMX OIIEHA CBAKOT 4JIaHa.



HUCIIUT 3A TPOBEPY CTPYUYHO-TEOPUJCKHUX 3HAIBA

L{yb oBOT J1es1a MaTYPCKOT MCIIMTA j€ TIPOBepa CTPYYHO-TEOPH]jCKUX 3HAaa HEONIXOJHHUX 3a 00aBJbatbe TI0CII0BA 1 33/1aTaKa 3a YHje Ce U3BPIICHE YUSCHUK 0CII0co0/baBa
TOKOM IIKOJIOBawa. Ha ucnuty ce npoBepaBajy 3Hama Koja ce CTHUy U3 IpeAMeTa:

- EnextpuuHe nHcTaNanmje 1 0CBETIbEHE

- Enextpuune mammne

- Enextpoeneprercku BOJOBU

- EnexrpoeHeprercka nocrpojema

Hcnut ce monaske MICMEHO, pellaBamk-eM TECTa 3a TIPOBEPY CTPYIHO-TEOPHjCKUX 3HAMma, KOjU canpxu 10 50 3amaTaka, a BpeaHyje ce ca ykymHo 100 6omoBa.

Bonosu ce npeBone y yecnex. Ckana yCIEIHOCTH je IETOCTEIIeHa.

Ykynan 6poj 0010Ba 0CTBapeH HA TECTY YCIIEX
10 50 HenoBoJbaH (1)
50,5 - 63 JIOBOJBAH (2)
63,5-75 nob6ap (3)
75,5 -87 BpJ10 f106ap (4)
87,5-100 omnmdad (5)

Tect 1 KJbY4 32 OlCHUBambE TecTa npunpemMa Lenrap, Ha OCHOBY 30MpPKe TEOPH]CKUX 33/1aTaKa 32 MATYPCKHU HCIHT M JOCTaBJbha I'a IIKOJaMa.

Tect caapixu nmo3nate 3aaarke objaBibeHe y 30upiu (75 00/10Ba) U ISTUMUYHO U3MEH-EHE 3a/1aTKe U3 30upke (25 6omoBa).

TecT KOjU yuSHHUIH PellIaBajy caipiKu 3ajaTKe KOjuMa Ce UCIIUTYje JOCTUTHYTOCT UCXO0/Ia yuetha IPOIHCAHUX IUIAHOM HACTaBE U YUea 3a 00pa3oBHH mpodui
EJIEKTPOTEXHMYAp eHepreTrke. TeCTOBH Cy KOHIMITMPAHU TAKO Jia 00yXBaTajy CBE HUBOE 3HaIa U CBE CaJpiKaje KOjH Cy IPOLECHEHH Ka0 TEMEJbHU U 0]] CYLITHHCKOT 3Havaja
3a 00aBJbarbe MOCIIOBA M 33jlaTaKa y OKBHPY 3aHUMara Kao U 3a HAaCTaBaK LIKOJIOBaka Y MATUYHO] 00J1acTy.

Komucwujy 3a nperies TecToBa YAHE TPH HACTABHUKA CTPYYHHX MTPEIMETA.

MATYPCKU IPAKTUYHMU PAJI

nsp MaTypCKOT MPaKTHYHOT pajia je mpoBepa CTPYIHUX KOMIIETEHIHja nponucannx CTaHaapIoM KBadu(uKanyje 3a 00pa3oBHH PO eNEKTPOTEXHIYAp CHEPTETHKE.

Ha maTypckoMm npakTHYHOM pajy YYeHHK M3BpIIaBa JBa pajHa 3a/laTKa KOjUM ce IPOBEpaBajy NpoNUcaHe KOMIIETeHIH]e.

3a nmpoBepy NPONHMCaHUX KOMIIETEHIMja YTBplyje ce I1cTa CTaHAapAU30BaHUX PAJHMUX 3ajaTaka. JIucra cTaHOapIM30BaHUX PaJHUX 337aTaka, KPUTEPUjyMH H 00pacLy 3a
OLICHUBAKE CACTABHHU cy A€o [IpupyyHnka.

Op cranapU30BaHUX PaJHUX 3a/1aTaKka cadumaBa ce oaroapajyhu 0poj koMOMHaIM]ja palHUX 3aaTaKa 3a MaTypCcKH IpaKTHYHU pajl. JlucTe crannapu30BaHuX PaHUX
3a/aTaka, KOMOWHAIIM]je, KPUTEPHjyMHU B 00paciiy 3a OICHUBAKE CACTAaBHHU CY 1eo [IpupyduHuKa.

Ha ocnoBy mmcre komOunHanuja u3 [Ipupyynrka, mkona GopMupa OIKOJICKY JHCTY KOMOMHAIM]a y CBAKOM UCIIUTHOM POKY. bpoj koMOMHanuja y IIKOJICKO] JINCTH MOpa
6utH HajMame 3a 10% Behu ox Opoja yueHnka y oiesbeby KOjH IOJIAKY MaTypCKH NpakTHYaH paj. Y YeHHUK N3BIa4d KOMOMHAIM]Y PaIHUX 33/1aTaka Ha JaH rojarama
MaTypCKOT ITPAaKTUYHOT pana. [IpBu pagHu 3a1aTak ce oJMax CaolllTaBa yUeHHUKY a JIpyTH HEIOCPEIHO Mpell peau3alijy Ipyror pagHor 3a1aTKa. YUEHUK Y jeJHOM JAaHy
MOXE pean30BaTh CaMo jellaH paJlHu 3aaTaK.

CBaku pagHU 3a1aTak MOXKe J1a ce oreHu ca Hajsuie 100 6omoBa.

Or1eHy 0 CTEYeHUM TIPOTIMCAaHUM KOMITETEHIIHjaMa KOje ce IPOBEPaBajy y OKBUPY MAaTypCKOT IPaKTHYHOT pajia, laje NCIUTHA KOMUCHja KOjy YMHE IBa HACTaBHUKA
YKECTPYUHHX HpeIMeTa, O KOjUX je jeflaH IPeJCEeAHNK KOMICH]e, U IPEACTaBHUK I10CI0laBala, CTPYYmhaK y AaToj 00IacTy paja.



CBak¥ 4JiaH UCITUTHE KOMHCHjE Y CBOM 00pacily 3a OICHhHUBAKE PAJIHOT 331aTKa yTBphyje ykymnaH 6poj 0010Ba KOje YUCHHK OCTBApyje U3BPILICHEM 3aaTKa.

Ha ocHoBy mojenmuHauHOr 00/10Bamk-a CBHX YWIaHOBA KOMHUCH]E YTBphyje ce mpoceuan Opoj 00/10Ba 3a 3a1aTak.

Axo je npoceynn Opoj 00/10Ba Ha MMOjeIMHAYHOM PaTHOM 3aJaTKy, KOjU je KaHIUIaT OCTBApHO HErOBUM H3BpILEHEM, Mabu o 50, cMarpa ce 1a KaHAWIAT HUje [10Ka3ao0
KOMIIETEHTHOCT. Y OBOM ClIy4ajy OLICHA yCIexa Ha MaTypCKOM MPaKTHYHOM pany je HepoBosbaH (1).

Kana kannugar octBapu npocedHux 50 u Buie 6010Ba MO CBAKOM PAIHOM 337aTKy, OOOBH ce MPEeBoJie y ycrex npema cienehoj ckamu:

YKYIIAH BPOJ BOJIOBA YCIIEX
0-99 HenoBosbaH (1)
100-125 JIOBOJBaH (2)
126-151 nobap (3)
152-177 BpIio mobap (4)
178-200 ommdad (5)

YCIIEX HA MATYPCKOM UCIIUTY

HakoH peanuzaiyje nojeIlMHaYHuX JIEI0Ba MaTypCKOT' UCIIMTa KOMUCH]a YTBPhyje 1 eBHISHTHpA yCIlieX YICHHUKA.

Ha ocHoBy pe3ynraTa cBUX IOjeAMHAYHHX AenoBa McnuTHE 0n00p yTBphyje OMmmuTH ycrex yueHuKa Ha MaTypCKOM HCITHUTY.

Onmry ycrex Ha MaTypcKOM MCIHTY MCKa3yje Ce jeJHOM OLIEHOM Kao apUTMETHYKa CPeJlhba BPEAHOCT OlieHA JOOMjEHHUX Ha M0jeAMHAYHHUM JISIOBUMa MaTypCKOT UCTIUTA
y CKJIany ca 3aKOHOM.

YUeHHK je MOJI0KHO MaTypCKU UCIIUT aKo j€ U3 CBUX I0jeIMHAYHUX JIEJI0BA MATYPCKOT HCIHTA AOOHO MO3UTHBHY OLICHY.

YueHHUK KOjH je Ha jeJHOM HJIM [1Ba NOjeJMHaYHA JieJla MaTyPCKOT HCIUTa T0OMO HEAOBOJBHY OlleHY yryhyje ce Ha mojarame IMONpaBHOT WK MOMPABHUX HCIHTA.

JAUIIJIOMA U YBEPEIGE

VYueHHK KOjH je MMOJI0KHUO MaTypCKH UCIIUT, CTUYE MPABO Ha U3JaBabe [IMIUIOMe O CTeUeHOM Cpe/ilbeM 00pa3oBamy 3a ojroBapajyhu o0pa3oBHu npodul.
VY3 numnoMy y4eHuK 1o0uja 1 YBepeme O MOJI0KESHUM UCIIMTHMA Y OKBHPY CaBJIaJaHOT IporpamMa 3a 00pa3oBHU MPOQHIIL.
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