IJIAH H TPOT'PAM HACTABE U YYEILA

I TJIAH HACTABE H YYEA
3a obpazoeuu npodun Enekrpuuap®

1 PASPE]] 11 PASPEJL 111 PASPE]] YKYITHO
HEAE/LHO oAU HEAE/LHO oAU HEAe/LHO roJAHIIH€ FOJAHIITH€

T{B|IMH| T B |[MH|b| T |B|IH T BIMH| B| T |B(IMH| T |B|MNH| B T B |IIH| b X
A2: OGABE3HHU CTPYUHHU ITPEAMETH |7 |3 | 6 | 259 |111]222 8 |2 12| 280 |70 |420{ 60| 4 |1 | 18 ) 124 |31 |558 |90 663 |212|1200 | 150 | 2225

15 |Dusnka 2 74 74 74

16 | Texnuuko uprame M JJOKyMeHTaLH]ja 2 74 74 74
17 |OcHoBe npakTHUHUX BELITHHA 6 222 222 222
18 | OCcHOBE €N1EKTPOTEXHHKE 31 111 | 37 2 70 181 | 37 218
19 | EnexktpuuHa Mepera M e1eKTPOHUKA 20 1 70 35 70 | 35 105
20 | EnektputiHe HHCTaNAUM]e 2 74 2 70 2 62 206 206
21 | EnekTpuiHe MalllHHE ¥ TIOTOHH 211 70 | 35 0 70 | 35 105

22 |Enekrpoonpema y HHAYCTPHjH 2 62 62 62

23 |Ilpeay3eTHHIITRO 1 31 30 31 30 | o1
24 |IlpakTHyna HacTapa 12 420 60 18 558 | 60 978 | 1201098

b: U3OPHH ITPOI'PAM 1 35 1 31 66 66

2 | MisGopuu nporpamu 1 35 1 31 66 66
Ykynuo A2+B 73| 6 | 259 | 111|222 8 [2(12| 280 |70 |420| 60 | 4 |1 | 18 | 124 |31 (558 |90 | 663 |212 | 1200 | 150 | 2225
(**9) (*315) (**5 (**l (**7 (**2
) 55) 29) 291)

YkynHo 16 592 22 (**23) 830 (**865) 23 (**24) 803 (**834) 2225 (**2291)

Hanomena: * [Noapasymesa peanusanunjy HacTaBe KPO3 TEOPHJCKY HAcTapy, BexOe, NPAKTHUYHY HACTABY M HACTaBy Y OIOKY
** Yueuuk Gupa npeamer ca aucre H300pHHX 0NTeodpasoBHUX K CTPYUHHX Hporpama




1 TIJIAH HACTABE H YUEIbA
3a obpaszoBuu npopua Enexkrpuuap
Kaja ce peajiH3yje no AyaaHom mMoaeny*

1 PABPE]] 11 PABPE]] 111 PA3PEJL YKYIIHO
He/le/bHO rOHIIH:E Hele/bHO rOAHIIH:E He/leJbHO rOAHII:E rOAHIIH:E
T|B[MH| T | B [[IH T|(B[YKP| T [B|YKP| 6| T |[B|YKP| T |[B|¥YKP{B| T [ B |[IH|YKP| b | £
A2: OGABE3HU CTPYYHHU IIPEJMETH | 7 | 3| 6 |259 111|222 8 12| 12 [280[70 (420 |60 | 4 | 1| 18 [124 |31 | 558 |90 [ 663 | 212|222 | 978 |150 | 2225
15 | Pusnka 2 74 74 74
16 | TexHu4ko upTate W 1OKYMeHTallHja 2 74 74 74
17 |OcHOBE NPaKTHYHUX BELITHHA 6 222 222 222
18 | OcHOBE eneKTpPOTEXHUKE 3] 1 111] 37 2 70 181 | 37 218
19 | EnextpuuHa Mepera M eIeKTPOHHKA 20 1 70 | 35 70 | 35 105
20 | Enektpuune mHCTAaNnauMje 2 74 2 70 2 62 206 206
21 | EnektpuyHe MauiMHe ¥ NI0rOHM 20 1 70 | 35 70 | 35 105
22 | EnexktpoonpemMa y HHAYCTPH|H 2 62 62 | 0 62
23 |IpenyseTHUInTBO 1 31 30 31 30 | 61
24 |TlpakTHuHa HACTABA 12 420 | 60 18 558 | 60 978 | 1201098
b: U3GOPHH ITPOI'PAMH 1 35 1 31 66 66
2 | M36opun nporpamn 1 35 1 31 66 66
Ykynho A2+B T3] 6 [259|111|222 8 12| 12 [280|70 (420 |60 | 4 | 1| 18 [124 |31 | 558 | 90 [ 663 | 212|222 | 978 |150 | 3446
(* (*3 (* (*ﬁ (**7
*9 S *5 155 29)
) ) ) )
YKynHo 16 592 22 (**23) 830 (**865) 23 (**24) 803 (**834) 2225 (**2291)

Hanomena: * Jlyanuu mosien nojpasymera peainzaliijy HacTaBe Kpo3 TEOPHJCKY HACTaBY, YUeHEe KPo3 pajl Ko/l Moc/ioaBla, BexkOe, MPakTHUHY HACTABY M Yuere Kpo3 paay Gioky
** Yuenuk Oupa mpeameT ca TMcTe H300PHHUX ONiuTeo0pa3oBHUX WK CTPYUHHUX NporpaMa




b. JIncra u3b6opHUX nporpama odpasoBHor npoduia

P6 JIucta uzbopHux nporpama

PA3PE]]

1o oo

CTpyuHH MPOrpamMmu

1 |JIndrosn

1 1

2 | OOHOBJbMBH M3BOPH EHEpruje

1

3 | EnektpoeHepreTckH BOJAOBH

4 | AruMKaTHBHH NMPOrpaMy 3a eJIeKTpUYHE MHCTalallnje

OniTeoOpa3oBHU MPOrpaMu

Crpanu je3ux [1*

W3abpauu criopr**

Hcropuja (onabpane teme)**

3abpana norsiassba MaTeMaTHKe

Hunycrpujcka reorpaduja™*

JlukoBHa kynrypa**

My3suuka kyatypa**

et [t [t | | | [ =

V||| |W | —

buoJioruja

ot | et | i |

Hanomena: * nporpame Ctpanu je3uk Il u JIndToBn yuennk moske u3abpatu camMo y Ipyrom paspeay M M3y4aBaTH ra jeJIHy WIH JIBE TOMHE
** Yuenuk u30opHu nporpam Oupa jesHOM Y TOKY LIKOJIOBama
Vuenuk Oupa Gap jenan npeMET TOKOM ILIKOJIOBaka ca JIMCTe M300PHUX CTPYUHUX Mporpama

O0uum 06pa3o0BHO-BACIIHTHOI Paja KOjUMa ce 0CTBapyjy 00aBe3HH npeameTH, H300PHH NMPOrpaMy H AKTHBHOCTH

OBJIMK OBPA3OBHO-BACITMTHOI" PAJTA

I PASPE]] I1 PABPE]T | Il PASPE] | YKVYIIHO
4acoBa yacosa yacosa 4acoBa
Yac 01esbeCKOT CTapelnHe 37 35 31 103
Honathu pan* no 30 no 30 no 30 no 120
Honywucku pan* no 30 no 30 1o 30 1o 120
[Tpunpemuu pan* no 30 no 30 1o 30 oo 120

*Ako ce ykaxe notpeba 3a oBum obnauumma paaa




OCTAJIH OBJIMLIA I PA3PE]] II PA3BPE]] 111 PA3PE]L
OBPA30BHO-BACITUTHOI" PAJTIA 4acoBa 4acoBa 4acoBa
Exckyp3uja 1o 3 naHa 1o 5 nana J10 5 HACTaBHMX JlaHa

Je3uK HaUMOHANHE MabHHE ca eIeMEHTHMA HALMOHATHE KYATYpE

2 yaca HeIe/bLHO

Jlpyru cTpaHu je3nk

2 yaca Hele/bHO

Hpyru npeamern®

1-2 yaca Hene/BLHO

Creapanauke v cnobomHe aKTHBHOCTH YHEHHKA (XOp, CeKLHje, TEXHHYKE, XyMaHHTapHe, COPTCKO-PEKPEaTHBHE H APYTe aKTHBHOCTH)

30-60 vacopa roauube

JpywTEeHe aKTHBHOCTH — YHEHMUKHM NMapaaMeHT, YYeHHUKe 3aapyre

15-30 yacosa roaMume

[Topen HaBeneHUX NpeaMeTa LIKOJA MOJKe 1a OpraHusyje, ¥ CKIany ca onpeie/behiMa yueHHKa, HACTABY M3 NpeaMeTa KojH ¢y yTBpheHH N1aHOM HAacTaBe U yuewa APYyTrHX 00pa3oBHUX
npoQuia HCTOT HIIK APYTOr NoApYYja paja, WiH Y UIAHOBUMA HACTABE M Yuetba rMMHA3H]e.

OCTBapH Bal€ LIKOJCKOr NMporpamMa no Heae/baMa

I PASPE]] 1T PASPE]] 111 PA3PE]]
JacoBa yacosa yacoBa
Pa3spenno yacoBHa HacTasa 35 34 30
MenTtopcku pan (Hactaga y 610Ky, npakca) 2 3 4
Obape3He BaHHACTaBHE AKTHBHOCTH 2 2 2
3aBpLUIHA UCIIUT 3
YKYNHO pajHHX Helesba 39 39 A
IMonena onebewa y rpyne
pa3 npeaMeT/Moay/nporpam roauibLu GoHa yacoBa opoj
pen sexGe | MPAKTHUHA | HACTABA y yueHHKa y
HACTABA Onoky IpyIH -10
PauynapcTo W HHpOPMATHKA 74 15
TexHUUKO UPTamke W I0KYMEHTaLMja 74 15
I |OcHoBe enekTpoTexHuKe 37 15

OcHoBe NMpakTHYHHX BELITHHA 2 15

EnexkTpuuHa Mepema W eJCKTPOHHKA 35 15
Il |EaexTpuuHe MamuHe U NOTOHH 35 15

[TpakTHiHa HacTapa 420 60 15

[Ipeny3eTHHIITBO 31 30 15

[IpakTuiHa HacTapa 558 60 10
1 —

AnInKaTHBHH NPOrpaMH 3a eNeKTpHuHe HHeTanaumje™) 31 10

*) n3bopHu nporpam




1. OCTBAPUBAKBE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMLINA U TPAJAILE

A2: OBABE3HHU CTPYYHH INIPEAMETH

Ha3zug npeamera: ®U3UKA

PA3PEJI:

Teopujcka HacTapa Beskoe IlpakTnyna Hactapa

Hacraga y Groky YKynHo

74 0 0

0 74

2. IUJbEBH YUYEIbA:

- Yno3uaeame ca OCHOBHMM (PU3MUYKKM MojaBama v rnpolecuma;

- Pa3Bujame paJHUX HABMKA U TEXHHYKE KYJITYpE;

- PazBujamse 10ruuKor 3aKk/by4HBarba U KPUTHYKOT MULLIBLEIbA,

- Pa3Bujame pago3HaIOCTH, CAMOCTAIIHOCTH M CIOCOOHOCTH NPUMEHE 3Hatba:
- PazBujamse 1paBuiHOr OHOCA YHEHHKA MPeMa 3alliTHTH KHBOTHE OKOJIMHE

3. TEME, UCXOJIH, NPENNOPYYEHH CAIPKAJH U K/bYUYHH ITOJMOBHU CAIPAKAJA

Paspen: Ilpen

Ioauimk (pona uacora: Teopuja: 74 uacosa;

s npuMetbyje tbyTHOBe 3aKoHe:

HCXO0aH IPEINOPYYEHHU CAJIPIKAJH / KJbYYHHU [TIOJMOBH
TEMA
[o 3aBpueTky Teme yueHHK he 6utH y cramy na: CAJIPKAJA
e o0jacHu 3Ha4aj (pu3MKe Kao pyHAaMEHTAIIHE HAYKE e (u3MKa - OCHOBHA NPUPO/HA HAYKA;
KOpenaLujy ca ApyruM MpUPOJHUM M TEXHHYKHM HayKama: o Ouznuke BennuuHe v hopmyie. OcHoBHe (PU3NUKE BEIMUHHE
s pa3HKyje OCHOBHE M W3BeJieHe (DU3HUKe BETUUMHE U (mehynaponun CH cuctem);
oarorapajyhe MepHe jeMHULE; o [loaena ¢puznuknx pennunHa. CkanapHe W BeKTOpeKke (PU3HUKe
e Onuiue npumep pedepeHTHOr cHeTema; BEJIHYHHE;
e BpLUH OCHOBHE OMNepaluje ca BeKTopHma « OcHoBHe onepatmje ca BekTopuma, cabupatbe, 01y3uMatbe 1
Kunemaruka e KOPMCTH rojmoBe Op3uHe n yopsama; pasnaraibe BEKTOpa;
e o0jacHu pasnuyMTe BpCTE Kperaa e Pedepentnu cucrem. Bekrop nonoskaja;
e W3pavyHaBa BEJMUYMHE BE3aHe 3a BPCTE KPeTarba o Kperame. [Togena kperarba: PaBHoMepHO M HEPaBHOMEPHO KpeTatbe;
o bpsuna u yopzamwe; Kpy:xHo kperame.
K/by"uHH MOjMOBH: PABHOMEPHO M HEPABHOMEPHO KpeTare; Op3uHa 1
yOp3ame
e pazIMKyje nojam Mace o1 MojMa TeKHHE Tena; o llojam cune n umnyica;
JInnamuka s (opmynuie lbyTHOBe 3aK0He; o IbyrHoeu 3akonu (1, I1, 11I); FbyTHOB 3aKkoH rpaBuTaumje;

o CkajsapHu M BEKTOPCKH NPOU3BOJL;




ofjacHd rpaBUTALM]Y M HbEH YTHLA] HA KpeTatbe Tesa;
OIMHLIE MEXAHHYKH Pajl, CHATY H €HEpPrHjy:

o0jacHH 3Ha4aj 3aKOHA OJIpIKatba;

YOUH MOCTOjarbe aHalOTHje BETHYHHA H jeIHaYHHA Y
TPaHCIALM]H W POTALIHjH;

pasIHKyje THIOBE Cy1apa;

HaBeJle npuMepe npumMeHe pU3HUKMX 3aKOHa Y TEXHUIIH.

e Pan cune. Cnara. Mexanuuka edepruja. YKynHa enepruja y
MEeXaHHLIH;

o Mowmenr cune; Moment unepuuje MoMeHT uMmnyica;

e Cunie KO KpYsKHOT KpETamba;

e EnactvuHM W HeenacTHUHM cyap.

Kibyunu nojmosu: thyTHOBH 3aKOHH, paji cHile, CHara, MeXaHuuka
eHepruja, yKyIHa eHepruja y MexaHHLi1

OMHLIE MPHHLKN paja B NPUMEHY NMPOCTHX MalllHHA (I'IOJT)(T&
CTpMa paBaH, KOTYp, UTIL.);

pazjacHM rojam cripera cujia v lHXOB MOMEHT;

HABE/C YCJIOBE M BPCTE PABHOTCHKE,

« PapHOTe}a MaTepHjajiHe Tauke;

Cnaratbe JBejy napajie/iHiX CHJIa HCTHX M CYTPOTHHX CMEpOBa;
Crpera cuila, MOMEHT cripera;

Pasnotesxka usperor Tena. Bpera pagnorexe:

CraTnka .
HaBe/Ie MPUMEPE H3 CBAKO/IHEBHOI KHBOTA. o PaBHOTE’Ka Tesla Ha CTPMQ] PaBHH;
e [lonyra.
K/byuHn nojMoBH: paBHOTEkA
OMMLIE racHE 3aKOHE; ¢ bojn-Mapuotoe 3akoH. I'ej-JIucakoB 3aKkoH.
neduHULIE MOjMOBE KOTMYHHA TOTUIOTE, YHYTpalllthba eHepriuja, o lllapnos 3aKkoH:
TOMJIOTHH KarnatuTeT; o Konuuuna Tonnore.
ofjaiimbasa TepMOIMHAMHYKE NIPHHIIUTIE e YHyTpainma eHepruja. [Ipomena yHyTpailiie eHepruje.
0B6jacHH MPUHLIMN pajia TOMIOTHUX MOTOpA. e TonnorHu kanauurer.
TepmoanunaMHuka

e Ajaujabarcku npouec. | u 1l npunumn repmoauHamMuke.
o Koe(unumjeHT KOpHCHOT gjcTBa TOMIIOTHE MallHHE.

K/by4HH HOjMOBH: NIPUHLIMIIH TEPMOJMHAMHUKE, KOSPULMJEHT KOPUCHOT
nejeTea

Ygpera Teaa
H TEYHOCTH

OTHILIE MOJIEKYJT U Mel)yMoneKkyscke HHTepaKumje;
OTIHILIE CBA TPH arperaTHa cTamwa;

HaBeJle pasiuke, 0cOOMHE W MPUMEpPE YBPCTHX Tesa y
KPUCTAIIHOM W amop(HOM 00JHKY;

AeduHMLIe MOBPIIMHCKH HATIOH;

00jacHM KanuiapHOCT U HaBe/1e NpUmMepe.

o Monekynu. Benvurna Mosekyna.

o VY3ajaMHO JIeNI0Babe MOJIEKYJIa;

e Uspcra Tesa, KpUCTallM, €ACTHYHOCT YBPCTHX Tea;
e XYKOB 3aKOH;

e Teunoctu. IloBpuiMHCKH HANOH, KanujapHe nojase;
o Ocobune TeuHocTH. BuckosHocet.

Kibyunn nojmosn: Uspcera Tena M e1aCTHYHOCT; TEYHOCTH H BHCKO3HOCT

4. VIIYTCTBO 3A JTHIJAKTUYKO-METOJHYKO OCTBAPHUBAIBLE ITPOI'PAMA

Ha MOYETKY TEMEC YHCHHKE YIIO3HATH Ca UW/BCBUMA H HCXOHMA HACTAaBe / YU, IUVIaHOM paja H HAYHHHME OLCHbHBAILA.

O0aunu nacrase:

HacraBuu caapikaju ce peanmsyjy Kao:
- TeopHjcka HacTtasa (74 uaca)




MecTto peannsanmje nacrase:

Teopujeka HacTaBa ce peanusyje y YUHOHHLIM UK Y ojrosapajyhem kabunery

Meroae paga:

- MoHonolka, aujanonka

- JemoHcTpauuja

- Huckycuja

- Peluapatbe npobiema

IIpenopyke 3a peajin3aunujy Hacrase:

Kopucruru cBa joctynia nacragHa cpejactea. Kopueruti mysitumeaujante npesedraudje. Ynyhusatu yuenuke aa kopucre uarepuet. [IpuMersuBaTh paj y napoBumMa u paj
¥ MatbuM rpynama. MoTusucat yueHHke aa paje camocranue pajgose. Kontunyupano ynyhusatu yuenuxe Ha npumeny ¢uzuke v 6yayvhem nosmsy M cBakoHEBHOM
JKHBOTY KPO3 MPHMEPE W3 TEXHHUUKE Mpakce.

IIpenopy4enn Gpoj uacosa no remama:

- Kunemartuka: 19 uacosa;

- Jnnamuka: 20uacosa;

- Cratuka: 8 yacosa;

I Tepmoaunamuka: 16 yacosa;

- Uspera Tena v tedHoct: 11 wacosa.

5. VIIYTCTBO 3A ®OPMATHUBHO H CYMATUBHO OLIEIbHBAILE YUEHHUKA

HacTaBHMK, Ha MOYETKY LIKOJICKE FOJMHE WM Ha MOYeTKY TeMe YIo3Haje yYeHHKe ¢a HAYMHOM OLieHHBatba, AMHAMHKOM W eJIeMeHTHMa OLeHHBabha
[Tpaheme pa3Boja, HanpeaoBama W ocTBapeHOCTH nocthriyha yuenuka obaeiba ce (JOPMATHBHHM W CYMAaTHBHUM OLI€HHBAEM.

DopMATHBHO OLleILHBAIbE CE OJIBHja HAa CBAKOM 4acy Kpo3:

- npahere aKTHBHOCTH yUeHHKA Ha yacy (Tj. mpoliecy yuera):

- KOHTHHYaHO rpalierba JOCTUrHYTHX HCX0/a M HHBOA MOCTUIHY THX KOMIETEHLIH]a,

I yueutheM yyeHHKa y 3ajeIHHHKOM pajy /paj y rpynaMa

(l)OpMﬂTHBHa OLEHA CaapiKH cne,uehe CJIEMEHTE: OITHC noc*mmyha YYEHHKA, OMHC aHMKOBaAHA YHEHHKA H NPENOPYKE 34 N1a/bE HANnpeaoBatC.

HacTaBHHMK y NMOCTYIIKY OLeH-WBatba NPHKYI/ba W Oesiesku nojarke o nocTiriyhuma yueHuka, npolecy yuerba, HanpeaoBakby H pa3Bojy YUeHHKa TOKOM FOJAHHE Y AHEBHHUKY
pajia U CBOjOj NearolKoj 10Ky MEHTaUMjH, OZAHOCHO Y JINYHOM KapTOHY YYEHHKa YKOIMKO Ce /160 NPaKTHYHUX 00JIMKA HACTaBe O/IBMja KO/ M0C/I0aBLA.

CyMaTHBHO OllelbHBAIbE CE BPLUM HA KPajy MPOrpamMcKe LeJIMHe, TeMe W 3a KI1acH(PUKALHOHK NEPUOJL U3 NPEJIMETa HA OCHOBY:

- YCMEHE MPOBEpe 3Hatba;

- KOHTPOJIHUX U Jomahux 3ajaTaka

- TECTOBA 3HAbA, OJIHOCHO 3a/1aTaka 06jeKTHBHOT THIA

- rnojaraka NpUKyMn/beHUX (POPMATHBHHUM OLIEHHBAEM

@DOpMATHBHO M CYMATHBHO OLIEHHBALE /10 CY Je/IMHCTBEHOT Npolieca OlleHHBabha 3aCHOBAHOT Ha yHanpe/ yTBpheHHM KpUTEpHjyMHUMAa ca KOjuMa Cy YUEHHILIM YNO3HaTH.



Ha3zug npeamera: TEXHUYKO HPTABE U JOKYMEHTALIMJA

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU H TPAJAIGE

PA3PE]I:

Teopujcka HacTapa Bexbe

HpaKTI'I‘lHa HacTapa

Hacraga y Groky YKynHo

0 74 0

0 74

2. IUJbEBH YUEIbA:

- OcnocofbaBare yUeHHKa 3a MPAKTHUHE BELITHHE M3 TEXHHUUKOT LIPTaba

- OcnocobbaBame ydeHHKa 3a paji ca pauyHapoM

- Vio3HaBate ca OCHOBHMM TEOPH]CKHM 3HAIEM O TEXHHYKO] JAOKYMEHTALM]H

- OcnocobsbaBame yHeHHKa 3a pajl ca TEXHUUKOM M [POJEKTHOM JOKYMEHTALIHJOM

3. TEME, HCXO/JH, INIPENIOPYYEHH CA/IP’KAJU U K/bYUHH ITOJMOBHU CAIAPAKAJA

Paspen: Ilpsu

loanmek doun vacosa: BesxOe: 74 uacosa;

TEMA

HCxXoau
[To 3aBpuieTky Teme yueHuk he OuTH y cramy aa:

NPEMOPYYEHHU CAJIPKAJH / KJbYYHHU ITOJMOBH
CAJIPIKAJA

OcHoBe TeXHHYKOT
HpTAbA

e KOPHCTH NPUOOP 32 TEXHHUKO LPTAE:
e KOPHMCTH Pa3/IMuUTEe BPCTE JTMHH]A;
e HaBe/Ie BPCTE TEXHUUKHX LPTeka, Kao U popmaTte Ha Kojuma ce

MCTH paje;

o (hopmupa 3ariaB/be M CACTABHHLLY;
e W3BE/IE PA3IMUMTE KOHCTPYKLK]E MPABUIHUX MOJMIOHA U KPUBUX

JIMHH]a;

e CKMLMpA paBaHCKe U NpocTopHe obmuke.

OCHOBHH MOjMOBH O TEXHHYKHM LIPTEKUMA;
Konerpykuuje u npojekumje.

Kibyunn nojmosn: TeXHHUKH UPTEK, KOHCTPYKLH)A, NMPOjeKLIHja

Texuunuxo Hprame HA
pauyHapy

e KOPHCTH HEKM O/l IPOrpaMCKMX MaKeTa NpH pealu3aluju caapikaja

MO/TyJIa;

e HALIPTA Pa3IMYKMTE BPCTE JIMHHUjA U IPyTe reoMeTpHjcKe 00IHKe;
e HALPTA JeTHOCTABHH]E TEXHUUKE LIPTEKE U CICKTPHUUHE LIeMe Ha

pasIMUUTHM (hopMaTHMA;

o (hopmupa 3arnae/be M CaCTaBHUILY;
e HAlPTa pa3IMYNUTE KOHCTPYKIK]E MPaBUIHUX NOJUIOHA U KPHBHX

JIMHH]a.

Lipraibe OCHOBHHX reoOMeTpHjCKUX 00/IHKa;
Konetpykuuje u npojekuuje:

Codreepeku anaTu 3a UPTabE SAEKTPHUYHHUX IEMa.
Llprame eneKTpHUHHX IeMa.

K/by4HH NOjMOBH: LIPTatbe, reOMETPHjCKM 00IMK, eleKTPUUHA IeMa

IpojexTHO- TeXHH1KA
JAOKYMeHTalHja

o OINMLLE MNOJEJY YJIOra y OpraHH3alMoHOj CTPYKTYPH

jenue
KOMIIaHHje

e HaBeJe BPCTE PaJHUX eBHICHLM]a

OpranusauMoHa cTpyKTYpa KoMIaHHje, opraHusalluja v nojena
nocna.
EBuieHumja y ocjioBUMa Ha W3rpa/iibi, OAPIKaBalby M CePBUCHPAILY




NONnyHH pagHHd Halor

MIaHUpa paj v pecypce Ha OCHOBY pajgHOr HA/IOTa

opraHu3syje paj u pecypce Ha OCHOBY pajIHOT HAJIOTa

BOJIM €BHCHLIMJY O MPEy3eTOM anaTy, MaTepHjany, OnpeMH,
ypehajuma 1 pe3epBHUM JIEJIOBUMA W3 CKJIA/IMIITA H CTakby 3aTHXa
BO/IM EBHJICHLIM]Y O YTPOLIKY BpeMeHa, MaTepujaa, ornpeme,
ypehaja 1 pesepBHHX JielOBa TOKOM TIpolieca pajia

BOJIH €BM/ICHLIH]Y O CMeTHamMa/KBapoBHMa

BOJIM €BH/ICHLIM]Y O M3BPLUIEHUM MOCIOBMMA W Pealli30BaHUM
PaiHUM HATO3HUMA

KOPHUCTH CTPYHHY TEPMHUHOJIOIH]Y ¥ OBOj 001aCTH;

kopuctd HKT 3a Boljerse cBHX paaHux eBHaeHLM]a

pasyme 3Hauaj Boljera paqHUX eBHIAEHLK]a

HaBejie BPCTe MPOjeKTHO-TEXHUYKE JOKYMEeHTallH]e

HaBejie Ae/0Be MpojeKTa

objacHu yory Jies10Ba npojeKTHe JOKyMeHTalllje

KOFIHCTH CTaHJaApAH30BAHE cum0borIe 3a O3HAUYaBaMLE eJIeMeHaTa Y
CICKTPHYHHM HHCT&.J'[a].[Hj aMa

VIIPTa U MOBEXKe eJleMeHTe eJIeKTPHUHEe HHeTanalnje kopuihermbem
oaroeapajyher codreepa Ha 1aT0Oj OCHOBH M/MJIH LIPTEKY
vipTa/yHece HaMeHe y KOH(OHIypalHjH elleKTpHuHe
uHetanaumje kopuwhersem oarosapajyher codreepa Ha natoj
OCHOBH M/MJIH LIPTEIKY

Kpeupa Hajor 3a TpeboBarbe onpeme/MaTepujaia npemMa pajiHom
HAJIOTY M JaTOM TpeaMepy/npeapauyHy

KOPHCTH NPOjeKTHY H TEXHHYKY JAOKYMEHTaLH]y Y pasy

OMHIIEe NMOCTYNaK (ase peanusaliije npojexra

objacHu 3Hayaj ycknahuparma pajosa ca ApyruM paJoBHma Ha
o0jeKkTy npM peaiuszaliMji npojexra no gaszama

CIIEKTPHYHHX HI lC']'a.l]al.lHja:

- pajiHy HAJIOT;
- Hazor 3a HabaBky/TpeboBabe MaTepHjana v onpeme;
- eBWJEHLMja O Mpey3eTHM pecypcHMa - PEeBepC O 3ayiketby anara,

ypehaja, onpeme 1 mMaTepHjana;

- eBMICHIIMja O CTakby COMCTBEHMX 3a/IMXa MaTepHjaia U orpeme;
- M3BewTaj 0 00aBLEHOM PaJIHOM 3a1aTKy (MOCTY )UK H3BPILIEHOM

cepBUCHpatby

e OcHoBe pajia nporpaMumMa 3a paji ca TeketoM W tabenama (Hnp. MS
Word u Excel unu cinuno) 3a norpebe nocna.

o Baehu crangapau, npaBuia v NpoONKUCH y MOCIOBUMA HA H3rPa/ibH
M OJpyKaBamby eJIeKTPUYHHX HHCTATALH]ja

e Bpcre npojexkTHo-TeXHHUKe A0KyMeHTaLHje (THIIOBH NpojekaTa — o]
MJIEJHOT /10 NPOjeKTa W3Be/IeHOr cTama/o0jeKra; TeXHHYKa Iy TeTBa:
MHCTANATEPCKO W KOPUCHUYKO YIYTCTBO, TEXHHUKA crieun(ukaLmja
MaTepujana u onpeme, ...)

¢ JlenoBu npojekTHe JOKyMeHTalHje (TeKCTyalaHH U rpauuKu 1eo
MpojeKTa, Npe/Mep U NpepauyH, NOTBP/AE U ATECTH, ... ).

o ['paMuku €0 TeXHHUKE JOKYMEHTallHje:

- cuMOOIH 32 03HAYABaH:E elleMeHaTa
- upTakbe wema
- UpTatbe JeHOMNOJIHE LemMe

e Tpebosaibe MaTepujasiia U OrpeMe npemMa npeaMepy u npeapaqyHy sa
pajiHu 3aaaTak (nocao) AepMHUCAH PAJAHUM HAIOTOM.
o Tekcryanuu aeo npojexra:

- OTHCH CHCTEMA, HEroBe, YJI0re CTPYKTYPE M HAuMHA pajaa; onuc

HauMHa peanu3alije (BpcTa MaTepujana, THIT ONpemMe, Hau1H
MOHTae W MOBE3MBaba elleMeHaTa).
o OcHoBe pajia nporpamMuma 3a paji ca Tekcrom 1 Tabenama (Hnp. MS
Word u Excel wnu cnimuno) 3a notpebe nocna.
e OcHoge paja y nporpamy 3a uprame (Hnp. AutoCAD-y wiu cianuHo)
3a norpede nocna.

Kibyunu nojmMoBH: eBHICHLHM]a, MIaHHPalbe, OPraHk3alMja, CTaHaapa,
TMPOIIKC, MpojeKaT

4. VIIVTCTBO 3A TUIJAKTUYKO-METOJIUYKO OCTBAPHBAILE ITPOI'PAMA

Ha npeom yacy ynosnartu yueHuke ca LIM/bEBHMA H HCXO/IMMA HACTABE, OJJHOCHO Y4elba, MJIAHOM pajia i KPUTEPH]YMOM H HAYHHHMA OLICH:HBalba, KA0 U HAUMHOM paja y
pauyHapcKoj yuHOHHLM/KaOWHeTY, NMOJIe/NH Ha TPYTe W pacnopeioM peanusauuje Hacrase. JluckyTyjete ca yueHHLIMMA O HHXOBUM MCKYCTBMMA Ha oBY Temy. [luTtajre ux wra
je 3a IbHX NnojaM TeXHHUUKOT LPTaka a ITa rojaM NpojeKTHO-TeXHHUKe JOKYMeHTaluje; 300r uera je BasKHO TeXHMUKO LpTake W TeXHUYKa JOKYMEHTaLHja, YeMy CITyIKH; 1a



1M CY UMaJIK NIPHIKKY [1a KOPUCTe HeKH 00JIMK TeXHUUKe JOKyMeHTalHje 10 cana. [lokasaTi uM npuMep TEXHHYKOT LPTekKa W TEXHHYKE JIOKYMEHTAlllje H HABECTH WX J1a
CaMOCTATHO 3aKJbYUY]y O eIeMEHTHMa KOjH je YMHe.

O6auum nacrase: Bexbe

Mecrto peanusanuje nacrage: BexxOe ce peanuzyjy y pauyHapeko] YHHOHHUM/KabuHeTy.

IMonena na rpyne: Oembetbe ce aenu y 2 rpyrne.

IIpenopy4enn 6poj uacoBa no remama:

- OcHoge TexHuukor uprama 12 yacosa

- Texnuuko uprarbe Ha pauyHapy: 18 uacosa

- [IpojexTHo-TexHHYKa JOKYMeHTalM]ja: 44 yaca

[Ipu u3paau onepaTuBHHX MaanoBa noTpedHO je neUHMCaTH IMHAMUKY paja uMajyhii y BUIy 1a je yuerbe, Kao  (popMUpar-e CTAaBOBa W BPEAHOCTH, KOHTHHYHPaHH
MpOoLEeC M J1a je Pe3yITaT je CBUX aKTHBHOCTH HA YaCOBMMA Pealii30BaHUX PA3IHYUTHM METOJCKHUM MPUCTYNOM, kopulifiereM uHbOpMalinja U3 pasinuuTHX H3BOPA,
npeseHToBanuM Behum Opoje peanHux npuMepa M y3 akTHBHO yueluhe yueHuka.

JenHa peskOa ce pajiv ABa cNojeHa MIKOJICKA Maca U 3a To BpeMe Tpebano 61 1a Oyae noTnyHo 3aBpiieHa.

HacragHe cajipikaje je HEONXOHO peaJM30BaTH KPO3 CUMYJIALIH]y LITO BUILIE CHTYallHja U3 pealHor KOHTeKkeTa, kopucTtehu caBpeMeHe HacTaBHe MeTozie M cpejicTBa. Tpeba
HACTOJaTH /12 YHeHHIH §YY 0cnocod/beHH 3a; CAMOCTAIHO pellaBame NPodIeMCKHX CUTYaLM]a; MPOHANAKEHE, CUCTEMATH30Bake U Kopullihewe nudopmalinja u3
PasIUUUTHX U3BOPA (HIP. CTPYUHE IUTEpaType, MHTEpHETa, Yacornuca, yubeHHKa, KaTanora...); BU3yelHo onaxkatse, nopeljerbe u ycrocrasbame Be3a uamel)y paznuunTux
cajprkaja (HOp. NOBE3HBAILE CajIprkaja NPeMeTa ¢a CBaKOJHEBHUM MCKYCTBOM, Ca/IpyKajuMa JIpyruX Mpe/IMeTa U /Ip.); THMCKH Pajl; CaMOIpoLEHy CONCTBEHOT 3HAhbA 1
Harpe/0Bama; NPe3eHTaLHjy CBOJUX PajoBa H IPYNMHUX MpojekaTa u epukacHy Bu3yelHy, BepOaiHy U NHcaHy KOMYHHKALM)y y3, Kaja je To norpedHo u oarosapajyhy
apryMeHTaLujy.

[TpuivkoM peain3anuje HacTaBe ucTalin BaKHOCT NOIITOBaa 3aKoHa, CTaHIap/ia, NpaBHIa U NPoOIKca y oBoj obiacTi M ykasath Ha Moryhe npoGrieme koju ce Mory
M0jaBUTH YCIe/l HENOLITOBaka W/WIIM HeNpUpkaBarma HeTHX. [loJkesbHO je HacTaBy peald30BaTH Kpo3 BeskOe y napy. npoOjeMcke WM NPOjeKTHE 3alaTKe Koje cy roBe3aHe
ca peaJHMM KOHTEKCTOM Y KOjUMa YUEHMIH Pajie Ha pasiuuuTHM Je/IOBUMA 3a/1aTKa, Urpajy pasiiiuuTe YIIore U Jajy pelierha y 3aBMCHOCTH 0J1 KOHTEKCTa Yy KOMe ce Hajlase.
3a peanuzauujy caapixkaja, norpedHo je 06e30euTH NpUcTyn TEXHUYKO) J0OKYMEHTalMj1 U ynyTeTBuma (enri. Installer/User manual) 3a paznuuure ypehaje u onpemy koja je
npeaMeT yuera. KopueTuTH jeIHOCTaBHE nMpUMepe MPojeKTHO-TeXHUYKE JOKYMEHTallje npuMepe cTpyuHoj obnacTi. MucueTHpaT Ha pelnaBamy npobiaeMa, Kao U Ha
MO3HABakLY NMPOMNKCA, CTAHAap/a W NPaBuiIa uipaae (MOHTaXKe M MOCTABbaLA), @ He Ha MO3HABary HauuHa paja ypehaja, cuctema yomure u/uii mberoBux J1enosa.

Ca yuenuumuma tpeba AucKyToBaTH MOryhum HaunHuMa peanuzaumje cuctemMa y Marnum W/uiu Behum 00jekTima, Kao 1 0 TPeHA0BMMA Y OBOj 001acTH.

3a peanusaumjy Hactase uzabparu nporpame (cohTBepcKe nakere) KOju ¢y NMPUCTYNAa4YHK YYEHHKY M LIKOAH (BMCOKH CTENEH ayToMaTH3alMje nporpaMa, NpucTynavHa eHa
JMUEHUMpara 1 ap.), nonyT Hip. MS Word u Excel, MS Visio u AutoCAD u nporpamu cinyne Hamene u Moryhsoct. O0yKy yueHuka 3a kopuiuherse u3abpaHor nporpama
00aBuTH noctynHo, noceehyjyhn Bpeme u nasiy CBUM BazKHUM (yHKLHjaMa NporpaMa u peiocsielly pairH.

Creuena 3Harba ¢y BeoMa OMTHA YUEHHLMMA Y MPAKTHUYHOM Paay M Ja/beM CTPYUHOM ocrocobibaBamy.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUYEHUKA

DopMATHBHO OLEHLHBALE, KA0 MO/ie/ npahera Hanpe/10Bamka YUeHHKa, ¢e 0/IBHja Ha CBAKOM Yacy M CBaka aKTHBHOCT je 100pa MpHiIMKa 3a MPOLEHY HAMpPe0Bamba 1
napabe noppatHe uHgopmamje. Iocturayha yuenuka je moryhe BpesiHOBaTH Kpo3: aKTHBHOCTH Ha vacy (Tj. Mpoliecy yuerba); MOCTaBbakhe NHTakha /WK 1aBakhe 0roropa
V CKJIa/ly ca KOHTEKCTOM KOjM ce 00jallihaBa; MO3MTHBHOM OJITHOCY MpeMa ONpeMH; W3pajly 3a/1aTaka, HCTPaKHUBAYKHX NpojeKarTa u ¢il.; IPEe3eHTOBahEe cajipikaja; TeCToBe
MPaKTHYHUX BELITHHA, npahere NOCTHIHYTOCTH MeXo/1a, oMol IPyroBHMa M3 0/le/berha Y LIHJbY CaBiajiapatba rpajiuBa u cli.



Vuenuke Tpeba ocnocobbaBaTi W 0XpabpHBaTH /Ia MPOLEH-YjY CONCTBEHH HANPEAAK Y OCTBAPHBaK:Y MCXO/1a, KAO M HaNpeJaKk APYrHxX yueHHKa, y3 oarosapajyhy
apryMeHTalmjy.

Ha kpajy cBakor yaca WiM aKTHBHOCTH HANPABUTH KPATKY aHaIW3Y Jocajallber pajaa, 00aBe3Ho NOXBAIMTH YUEHHKA 3a OHO LITO j€ MOCTHUrao U 00pasiokUTH LUTa MOJKE U
Tpeba na nonpaeu w/uiu ypaau. IlorpebHo je ocMUCIUTH BHIlIe TUIOBA Pa3/IMMHTHX AKTHBHOCTH €4 MPOIYKTHMA Pa3THUUTOT HUBOA CIIOXKEHOCTH M YTBP/IMTH OUCKUBaHE
MCXO/Ie, a MpeMa kHMa M KPUTEepPHjyMe Bpe/IHOBakba.

OuernBatbe yueHHKa ce ojBHja y ckiany ca IlpaBuinukom o ouewsuBamby. [TotpeGHO je, Ha NOYETKY LIKOJICKE FOAMHE, YTBPAHTH KPHTEPH]YME 32 OLiekHBatbe (y cKiauy
ca IIpaBHIHMKOM O OLIEHMBAILY ), PBEHCTBEHO 3a CYMATHBHO OLEHHMBAILE U €A bHMA YNO3HATH yueHHKe, CYMATHBHO OLEeHHBAILE CE MOJKE M3BPLUMTH HAa OCHOBY N0JlaTaKa
NPHKYI/bEHUX (POPMATHBHHM OLEHLHBALEM, pesyiiTaTa/pelletba npobIeMCKOr WM NPOJEKTHOI 3a/1aTKa, YCMEHHX MPOBepa 3Haba, KOHTPOJIHMX M JoMahux 3ajaTaka, TecToBa
3Hawa M cn. Hauun yrephuBama cymMaTHBHE OLeHE YCKIAUTH Ca HHAMBHAYATHHM 0coODHHAMA YUeHHKA.

[TpunrkoM n3Bohema Besxdn nocebHO 0OpaTHTH NaXKILY HA: HAYMH Paga; MPUMEHY Mepa 3aluTHTA Ha Paay W NPenopyka 3a 3aliTHTY ONpeMe 0/ HEMPABHIIHOT PYKOBakba;
MaHupare BpeMeHa Kpo3 CMUCIEHO M PYTHHCKO 00aB/bathe PajioBa; MEJAaHTHOCT M MPELM3HOCT Y 00aB/batby MOC/a; PYKOBabE pauyHapUMa W OJJHOCY MpeMa bHMma;
KOMYHHKalHjy ca capaaHHIIMMa.

Ocnoco0UTH yueHHKe J1a e(pUKACHO W PallHOHAIIHO KOPHCTE padyHape Ha HAYMH KOJH He YTporkaBa HhHXOBO (DPM3HUKO M MEHTAITHO 3/IpaBJbe.



Hasus npeamera: OCHOBE IPAKTUYHHUX BEIITUHA

1. OCTBAPHUBAIA OBPA30BHO-BACITHTHOTI PAJIA - OBJIMIHU U TPAJAIBE
HACTABA
PA3PE]] IPAKCA VKVITHO
Teopujcka nacrasa Bexbe [lpaktuna Hactapa | Hacrasa y 6roky
I 222 222

Hanomena: v Tabenn je NpHKa3aH rojriutkH CI)OHLI 4acoBa 3a CBakW 0BIMK pana

2. HHU/BEBH YUEHA:

—  PasBujarbe HaBWKa 3a vyBatbe 31PaBba M MPUAPKABAILA MEPA 3alUTUTE HA Pay;

—  OcrnocobsbaBatbe yHeHHKa 3a OPraHM30Bakbe Paja v palioHanHo Kopuinherwe eHepruje U Matepujana;

—  OcnocobbaBame yHeHHKa 1a KOPHCTE CTAHJap/e. HOPMATHBE, KAaTajaore Kao M TeXHUYKO TeXHOMOLIKY A0KYMEHTALH]y:

—  OcnocobrbaBame yHeHHKa Ja npaBuiaHo kopucte ypehaje, anar, mepuu anar u npudop;

—  OcnocobsbaBatbe yueHHKa Ja Bplle MallIMHCKE W Py4He onepalitje Ha MaTepujainMa, Kao WTo cy: odenekapatbe, pesate, Typrjatse, Oylleme, ypesupame 1
Hape3MBake HaBoja;

—  OcnocobJbaBatbe ydeHHKa J1a H3BOJE PaJoBe Y e/IeKTPOTeXHUUKO] CTPYLM (NpUIipeMa KpajeBa NpoBojiHMKa, U3paaa kabnoBCcKUX cHonuhia, MOHTaXKa U NOBE3UBaHe
eJIeKTPOTEXHUUKOT pubopa, Mepera H HCIUTHBaHA);

—  Pazgujarbe 0roBOPHOCTH NpeMa POKOBUMA, KBAJIMTETY M MPELM3HOCTH JATOr NOCIA.

3 HA3HUB U TPAJAILE MOAYJIA NPEJIMETA

Paspen: npBH
Pen.op HA3HUB MOAYJIA Tpajame MojyJia (MacoBH)

1. OcHOBe NPaKTUHHUX BEUITHHA Y MAllIHHCTBY 111

2 OcHoBe NPaKTUYHUX BELITHHA Y €IeKTPOTEXHHULIM 111




4. MOAYJIH, UHCXOH, TIPENOPHYEHH CAJIPKAJH U K/IbYYHH ITOJMOBH CAJIPIKAJA

HA3HWB MOIAYJIA

HCxoau
I'lo 3aBpeTky Moaysa yueHuk he OUTH y cTamy ja:

MNPENOPYYEHHU CAIPKAJ / KIbYUYHU ITOJMOBH
CAJIPIKAJA

OcHoBe NMpaKTHYHUX
BELITHHA Y MALLMHCTBY

NpHMElbYje 3alITHTHE Mepe 01 MeXaHHUYKHX MOBpe/a;
NpHMEIbYje 3alITHTHE Mepe /1 Mokapa;
KOPHUCTH 3aLUTHTHY OTNPEMY.

SALUTHTA HA PAJTY

e [lpaBunnuk 3awTure Ha pany;
e Mepe 3amTuTe 011 noxapa,;

e 3alTHTHA onpema;

UMEHYje MeTase u Jierype;

MMEHYje W30/IaLHOHK MaTepHjall;

KOPHCTH PaJMOHHYKE MeTO/1e 3a YTBphHBatbe MEXaHHUKHX U
TEXHOIOLIKHMX CBOJCTABA MaTepHjalia: KOPUCTH CTanlap/e, Kataiore
Npou3Bo/1a (JIMMOBa, Npoduiia, KuLia, JeKaja).

o0jacHu yTHUaj nerupara, odpane U repmutke obpaae Ha ocobune
MarepHjana;

AedUHHLIE cacTaB yelHKa M JIWBeHor reozkla;

HaBeJle pa3iiuKe Y cacTaBy M ocoOMHaMa pa3IMYMTHX BPCTA vellnKa
W JIMBEHOT reoskha;

HaBe/e Pa3/IMKe y 03HAYaBaby Pa3/IMUUTHX BPCTA YEsIMKa U
nMBeHor reoxkha;

neduHtLIe cacTaB alyMUHH]YMA W IberOBUX JIerypa;

HaBejie 0COOMHE, 03HAYABAILE U IPUMEHY AJTYMHHH]YMA U HErOBUX
nerypa;

HaBejle MPUMepe NMpaKTHUHe NIPUMeHe aTyMHHHjYMa U HeroBUX
nerypa;

KAPAKTEPUCTHUKE MATEPHUIAJIA
o TexHuuke kapakTepucTHke matepujana (reoxhe, yenuk, 6akap,
anyMUHHjyM, OpoH3a);

e HMzonauuonu marepujanu (nepTuHaKe, KPUIIKT, ryMa, rpeLinaH),
e Pagnonnuke metose 3a yrephuBarmbe MEXaHMUKMX W TEXHOJIOLIKHX
CBOjcTaBa MaTepujana (MyTeM caBHjarba, YTHCKHBAIbA KYTIIHLIE,

OpyuieeM WL );

o [lomynpou3BOaM M MPOU3BOIM KOjH C& KOPUCTE Y MALIWHCTRY
(nyove, TMMOBH, Tpake, NMPO(UITH, LIEBH, JIeKAjeBH, UTI);

e 3axTeBH 0J1 KOHCTPYKLIMOHUX MaTepHjana;

e MeTanu Kao KOHCTPYKIIHOHW MaTepHjaiu;

e HemeranHu KOHCTPYKIIMOHH MaTepHjau

L

KopucTH ypehaje 3a obpay martepujana;
KOPHCTH anar 3a o0enekapatbe;

KOPHCTH MEPHH anaT;

KOPHUCTH PYYHH anar;

onpskasa ypehaje u anat;

MpUMEIsYje Mepe 3allTUTe Ha paay

AJIAT 3A PAJI. MEPELE U KOHTPOJIMCALE

o PagvoHHuKH anar;

o Anar 3a mepemse (0Gene:knuBay, IeHHpPH, 1IECTaAPH, YHHBEP3ATHO
MOMHYHO MEPHJIO, MUKpOMeETap, AyOuHOMEp, YBpcTa MepHa -
mabnoHm);

e [lpumena u oapskapame anarta (Oywmauue, Tecrepe, Typnuje,
ype3HuLe, Hape3HuLe , yekuhu, KibyueBu ut);

o Xuruvjena pajia;

s Mepe 3awture Ha pajy;

KOPHUCTH TEXHHYKO TEXHOJIOWIKO YIIYTCTBO;
o0enesky npeaMeT paaa;
W3Be/le MalllMHCKe orepatyje.

TEXHOJIOILKH ITPOLIEC OGPAJIE MATEPHIAJIA

o Unrame TEXHHMYKO TEXHOJIOIIKE JOKYMEHTALIH]E;

« OOenexkaparbe matepujana;

o TexHonoWwKK nocTynak npu obpaan MaTepujasa: ceUermheMm,
TYpIHjareM, OyIIeeM, YPe3HBameM W HAPe3UBaheM HaBoja;

onabepe onpemMy 1 MaTepHja;

CITAJABLE MATEPHIAJIA




H3BE/IE MPUIIPEMY 3a TBPLO JIEMIbEH>E;
W3BPILUH TBP/O JTeMILEH:E;
H3BPIUH MEKO JIEMIbEH:E.

. TBp,}.lO H MEKO JIEMJLCHE.

OcHoge NpakTHYHHX
BCLUITHHA ¥
CIICKTPOTCXHHLH

MPHUMEIbYje 3alITHTHE MEpe O LITETHOT YTHLIAja eICKTPUYHE
eHepruje;

KOPHCTH 3alITHTHY OMPeMY;

HABO/IH MPOLIEYPY Npyikarba npee nomohu ynecpehenom oa ynapa
eNeKTPUUHE eHepruje

HABO/IM MPOLIE/lYpe Nnpyskarba npee nomohu

YYBAKE 3[IPABJbA U ITPUIPKABAKBA MEPA 3ALLTHTE HA
PAJTY

o YTHlIA] elleKTPUYHE eHepruje Ha YOBeKa;

e Mepe 3amTuTe Ha paay;

o [lpyxamwe npse nomohu

HABOJIM NpuMepe npakTHuHe npumeHe Cu, Al, Ag n Au;
00jacHH NPUHLIMI MPEHOCA CHIHAJIA Y ONTHYKOM BJIAKHY, HAYHH
M3rpajibe ONTHYKOI BJIAKHA M HABEJIE MaTepHjaie 01 KOJUX ce
u3pabyjy.

objacHu paznuke u3Mel)y npoBoAHHMKA H MONYNPOBOJAHHUKA;
o0jacHH aneneKTpuuHe ocoOHHE W301aLMOHUX MaTePHjaIH y
3aBUCHOCTH O] IbHXOBE MPHUMEHE Y MPaKCH;

Hapejie 0cOOHHE MarHeTHUX MaTepHjana o kojuMa Tpeba BOJUTH
paudyHa NnpuIHKoM u3bopa 3a lHUXOBY NPAKTHYHY TPUMEHY

MATEPHUIJAJIN Y EJIEKTPOTEXHULIH
Ilosiena eneKTpOTEXHHUKHX MaTepujaa;
[TposoanKuM;

[onynpoBoaHuLM:

Hzonaumonu Matepujain U ANeNeKTPHLHM;
e Maruernu matepHjanu

Npeno3Ha cuMBoIIE Y TEXHOIOMIKO] JOKYMEHTALM]H;
onabepe notpebHe eeMeHTe Ha OCHOBY cUMOoIa;
yupra cumGoe eneMeHara y JI0KyMeHTallHjy

YHUTAE ITPOJEKATA WU LIEMA
o CumBOM M O3HAKE Y ENIEKTPOTEXHHIIU

onabepe, KOPHCTH M OJpKaBa anar

KOPHUITREWBE U OJIPJKABABE AJIATA
e AJaTH KOjH Ce KOPHCTE Y eJIEKTPOTEXHULIM;
o Onpkapatbe ajaTa

Nperno3Ha, oNnTHYKe KablloBe, eJIeKTPOMHCTAIALMOHE 1
TENEKOMYHHMKALMOHE Kab/loBe M IMHAMO 5KULIE;

OTBOPH Kabun;

NPABUIHO CKMHE TUIALIT W U30J1aLMjy NPOBOAHMKA:
HacTaBH (MOBEXKE) U U307y je HACTABAK:,

HAIPaBH OKLIE Y 3aBUCHOCTH OJ1 3aBPTH:A;

3a/IeMH KpajeBe M MocTaBsba kabi namyuuie u (actoHe;
CKHMHE M30J1aLH]y, HACTABH M M30J1yje JIMHAMO SKHILY.

[MPEIMTO3HABAILE U ITPUMEHA KABJIOBA W ITPOBOJIHHUKA
o OnTHukK KadIOBM;

e EnekTpoMHCTANIALHOHH MTPOBOAHHLIN;

. TCJ'ICKOM)/][HKaLlHO][H H]}OBO,}I]IHLI,I-‘];

o Jlunamo xuie.

noseske nomohy npoBOJAHMKA OCHOBHH €/IEKTPO-UHCTAIALHOHH
npubop;

noeexe nomohy NPOBOJAHUKA TeIEKOMYHHKALMOHH MPHOOP
M0/IECH HHCTPYMEHT (jelHOCMepHa, HaW3MeHWUHa CTpyja) npema
BPCTH Mepetba;

ozabepe noapydje v Opein KOHCTAHTY HHCTPYMEHTA;

e H3MEPH OCHOBHE EIEKTPUUHE BEJIMUMHE: HATIOH, CTPY]Y H OTHOP

[MOBE3UBAILE [TPULOPA KOJHU CE KOPUCTH V EJIEKTPO H

TEJJEKOMYHHUKAILIMOHHUM MHCTAJIALIMJAMA

o EnexrpouHcranaunonu npudop (ocHrypayu, npekuaaum,
YTHUHHLIE, CHjaJIMYHA Tpia);

o TenekomyHHKaUHOHH npubop (pernete, TeledoHcKe
NPUK/BYYHHLE, TeNehOHCKH YTHKAUHN).

e  YHuuBEp3aJHH HHCTPYMEHT




e paziMKyje cUcTeMe Hau3MEeHHYHE W je[IHOCMEpHE CTpyje; [MPUKILYYEILE TTOTPOILIAYA HA U3BOPE EJIEKTPUYHE

e MPHKJBYYH MOTPOLLIAYE HA U3BOPE eIEKTPUUHE EHepruje EHEPI'MIE

o M3Bopu jenHocmepHe cTpyje (akyMynaTop, nymbad akyMysaTopa);
s M3popu Hau3MeHHuHe cTpyje (TpochazHu U MOHO(pA3HH CHCTEM).

« oaabepe HAa OCHOBY 03HAKa OTMOPHHUKE U KOHAEH3AaTOPe: HUCITUTHUBAILE U YI'PAJIbA ITACUBHUX EJIEMEHATA
& MCIMTA HCTIPABHOCT eleMeHaTa; o OrnopHuLM;
e 3aMEHH WM YrpaJii NacHBHE eneMeHTe y oarorapajyhe crpyjHo « Konaenszatopu

KOJ10

5. YIIYTCTBO 3A JTUJAKTUYKO-METOJJUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha MNOYCTKY TEME YHCHHKE YIMO3HATH Ca IIH/BCEHMA H HCXOJHMA HacTaBe, 0JJHOCHO YUCHd, MIaHOM paja, HAYHHOM MNOHAalllaHa Ha YacOBHMA Y KaﬁHHeTy MNpakTH4YHC
HACTaBe Y CMHUCITY MPUMEHE Mepa 3aluTHTe Ha paay. [IpHanKkoM ocTBapHBarba cajpikaja nporpama Tpeba KOPUCTHTH YCBOjeHa 3Hama U3 npeavera Musnka, TexHuuko
LpTate W oKyMeHTalMja. YueHuke Takohe Tpeba yrnozHaTH M ca KpUTEPHjYMOM M HAUMHOM OlieHHBatba. Ha noueTKy HacTaBe YpaJauTH NPOBepY HUBOA 3HAHA U BEIITHHA
y4eHHKa, Koja Tpeba /1a nocsyike Kao OpUjeHTHP 3a OpraH|3alHjy M eBeHTYaIHY MHIMBW/Iyallu3allHjy HacTase.

Ob6anuu HacTaBe:
HpaKTH‘-{Ha HacTapa
Ilpenopyuenu Gpoj uacopa:
OcHoBe NpakTHYHKUX BEIITHHA Y MALIMHCTBY
- 3awmTuTa Ha paay - 6 yacosa
- KapakreprcTHKe MaTepHjania - 16 yacopa
- AnaT 3a pajl, Meperbe W KOHTposHcame - 21 vac
- Texuonowku npouec obpae marepujaia - 60 yacosa
I Cnajamwe matepujana - 8 yacosa
OcHose MPAKTHYHHX BCUITHHA ¥ CJICKTPOTEXHHULIA
- Uypatbe 3/1paBba M NpHAPIKaBaba MEpa 3allTHTE Ha pajy - 6 yacoBa
- Marepujaiu y eleKTpoTexXHHLH - 6 yacoBa
- Yurame npojekara v wema - 12 yacopa
- Kopuwherse 1 op:kasame anara - 6 yacopa
- [Ipeno3napare U npuMena kabiaoBa M NPoBOAHMKA - 24 yaca
I [ToBesupame npubopa KOjH ce KOPUCTH Y eJIEKTPO U TEKEKOMYHHKAIIMOHUM MHCTasalMjama - 36 yacopa
I [Ipukibyuerse noTpolaya Ha U3BOPe eJIEKTPHUHE eHepruje - 15 yacopa
- HenuTHeame 1 yrpajita MacHBHHX ClIEMCHATA - 6 yacosa
MecTo peasnzanuje:
[TpakTHuHa HacTaRa ce peanusyje y WKOIW, Y KaOWHETY NPakTHYHE HacTaBe
IMoaena na rpyne:
- Opnesperse ce aenu Ha 2 rpyne
IIpenopyke 3a peajiu3aunujy Hacrase:
[1Ipu u3paam onepaTuBHUX M1aHoBa NOTpebHO je aedrHMcaTh JMHAMUKY paia umajyhu y Buay 1a je yuerbe, kKao 1 popMHUpalbe CTaBoBa M BPEIHOCTH, KOHTHHYHMPAHH
NpoLEC K J1a je pe3y/ITaT je CBUX aKTHBHOCTH HA YACOBUMA PeajM30BaHUX Pa3IHuMTHM METOACKUM MPUCTYNOoM, kopuiuherem nudopmalmja U3 pasivuuTHX H3BOPA U Y3



akTHBHO yuelthe yuyenuka. [Ipunukom nianupara norpeGHO je yCKIaauTH IMHAMUKY pajia ca NpeaMeTHMa Koju TeopHjcku obpalyjy ueTy TeMaTuky, a Takohe u
OpraHM3aliMOHO ca KanaluTeTHMA LIKoJe,

HacTapy peanuzoBaTh cBake He/le/be TOKOM JEHOI aHa, y Tpajamy o1 6 yacoBa. JluHamuky peanuszauuje Mmojyna yrephyje wkona, (Moryhe je Moayne peanusoBaTti
YIOPE/L0, Jep CY MCXO/IH HE3aBUCHH).

[lpuarkoM peanuszanuje HacTaBe MCTahM BAYKHOCT MOLITOBAA 3aKOHA, CTAHIAp/1a, TIPaBHIIa M Mponuca y 0Boj 001acTh U ykaszaTh Ha moryhe npobaeme koju ce Mory
MOjaBUTH yCJie]l HeMOLITOBaka W/MIKH HenpuapkaBarsa ucror. Ca yueHuuuma tpeba AMckyToBaTH 0 Moryhum pelersMMa, Kao M 0 TPEHJ0BMMA Y 0BOj 00J1acTH.

OcHoBe NPAKTHYHHX BEIITHHA Y MALIMHCTBY

HacragHe cajipiaje je HEONXO/HO pealM30BaTH KPO3 CUMYJIALIK]Y LITO BHILIE CHTYaLH]ja U3 PeajHOr KOHTEKCTa Y KojuMa ce yueHHuH Mory Hahu y ceom Oyayhem
nocy. Jlemonctpupat ynorpedy 3aliTHTHE ONpemMe, MeTo/Ie paJIMOHHYKOr HCTIHTHBaba, yroTpedy ypehaja u anara kao M HauMH oapkaBaiba ypehaja u anara. Yuenuuuma
YKa3aTd Ha 3Ha4a) NpaBuIHOT ApiKama Tejla v npasuidor sohersa anara npu obpaau Matepujana, o0jacHUTH KaKo ce ocTBapyje opranu3aluja paaHor MecTa v 3Havaj
xurujere paaa. Tpeba nacrojaT aa yuenuun Oyay ocnocoO/beHH 3a; caMOCTAHO pellaBaibe NpodleMCKHUX CUTYalLMja; NMpoHanakerhe, CHCTeMaTH30Bame W Kopuliherme
UH(popMaLMja M3 pazIMUUTHX U3BOPA (HIP. CTPYUHE IMTEpaType, MHTEPHETA, yaconuca, yubeHHKa, KaTanora... ); BU3Ye/THO ONakarbe, yernocTapbame se3a uzmehy
pasUUMTHX cajipikaja (HMp. MOBe3MBatbe CaipiKaja npeaMeTa ca CBakoJHeBHHM MCKYCTBOM, CaJIpykajuMa JIpyruX MpeaMeTa U Ip.): THMCKH pajl; CaMOMpPOLIEHY COMCTBEHOT
3Haa M HAMpe/10Bakba; KOMYHHKAIM]y ca capaaHuimuma. [lotpeGHo je niaHupaTH akTMBHOCTH KOje MOACTHYY W3rpajiiby NPAaKTHUYHUX BEITHHA KPO3 KOje ce YUeHHIIH Tpeba
1la ce Hay'e CTPI/LMBOM H MPELIM3HOM pajy.

OcHoBe NPAKTHYHAX BENITHHA Y eJIEKTPOTEXHHIH

Hacrague cajpskaje je HEONXO/HO PEAIM30BATH KPO3 CUMYJIALIM]Y LITO BUILIE CUTYALIM]a U3 PealHOr KOHTEKCTa Y KOojuma ce yueHuiu Mory Hahu y ceom Oyayhem
nocny. OjacHuTi HauKuH npyskara npee nomohu. Jlemouctpuparu npumeny ypehaja u anara kao u oapskasatbe ueror. Ha MoHTaxkHUM niiovama/MakeTamMa 1€MOHCTPHPATH
MOHTZKY M [IOBE3UBAILE ONpeMe Y cTpyjHO koo, Caapikaje He peain30BaTH CTPOrO Y jeIHOM LIMKIIYCY, HErO HECTO BHILE [yTa Y JAPYTHM JIeJIOBMMA M Ca/ipiKajuMa a cBe
npemMa KOHKPETHHM 3a1aluma.

Tpeba HacTojaTn 1a yueHuun Oyay ocnocoO/beHH 3a: caMOCTaTHO peliaBatbe MpodJIeMCKHX CHTYaLMja, MPOHaIaKe e, CHCTeMaTH30Babe H KopHilhere
HH(pOpMaLKja U3 Pa3THYHTHX U3BOPA (HIP. CTPYYHE JWTEpaType, HHTEpPHETA, Yaconuca, yibeHnKa, KaTalora... ); BA3Ye/HO ONakaibe, yCrocTap/bambe Be3a namely
PasNUUUTHX cajaprkaja (HIp. MOBE3HBatbe cajpikaja npeMeTa ca CBakoJHEBHUM MCKYCTBOM, CaJipkajuMa ApYruX rnpemMeTa v JIp.); TAMCKH pajl, cCaMOTpOLIEHY COTICTBEHOT
3Halba M HamnpeaoBaba, KOMyHHKaLM]y ca capaaHuiuma. [loTpeGHo je niaHupaTH akTHBHOCTH KOje NMOJACTHYY W3rpajiiby NPakTHYHUX BeLITHHA KPO3 Koje ce YueHUIH Tpebajy
HAYUUTH CTPIUBMBOM U MPELIH3HOM pajy.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbHBAILE

MopmMaTHBHO OlieHBabe, Kao Mojen npahera HanpeaoBaba yueHHKa, ce OJIBHja Ha CBAKOM 4acy M CBaka akTMBHOCT je 100pa NpUIHKa 3a NpoLeHy HarnpeaoBaba v
napatbe noparHe WHpopmaumje. [ocrurnyha yuenuka je moryhe BpeaHoBary kpo3: npaherem aKkTHBHOCTH Ha 4acy (Tj. NpoLecy y4erba); MocTap/batbe MUTamba U/ HIH
JlaBare KOHKPETHUX PELLEHA Y CKJIA/LY ¢4 KOHTEKCTOM Y KOME C€ Hajla3u; NO3MTUBHOM OJIHOCY NPEMa ONPEMHU M aJlaTy; TECTOBE MNPAKTHYHWX BEIUTHHA, pellaBatby
NpaKTHYHKX 3a4aTaka; noMoh APYropuMa M3 0Jle/betba Y LWJbY CaB/ia/laBatba rpaausa u cil.

Ha kpajy cBakor 4yaca Wjii akTHBHOCTH HANPABHTH KPATKY aHAIM3Y J0cajalliber pajaa, 00aBe3Ho rMoXBajuTH YHEHHKA 3a OHO LITO j€ MIOCTUIA0 W JaTH MY NPENopyKe Kako 1
wta Moxke M Tpeba Ja nonpaBu W/WIK ypau.

OuemuBatbe yueHHKa ce o/Buja y cknaay ca [lpasunnukom o ouemusamby. [lotpebho je Ha noveTKy LIKOJACKE FOAHHE YTBPAWTH KPUTEPH]YME 3a OLiebUBaLe (Y
cknaay ca [IpaBuIHHKOM 0 OLIEHHBAILY ), MPBEHCTBEHO 33 CYMATHBHO OLICHHBAILE U CA UM YHO3HATH yueHHKe., CYMAaTHBHO OLIEHHUBALE CE€ MOXKE M3BPLIHTH HA OCHOBY
(hOpMAaTHBHOT OLICHHBAbA, pe3yTaTa/perietba NpodIeMCKOT HITH MPOJEKTHOT 3a/1aTKa, npahemheM paja yueHHKa — OCTBapUBamba ucxosa u cii. Haunn yrephusara
CYMATHBHE OlIEHE YCKJIAJIMTH ca MHAMBHIYATHUM 0cOOHHaMa YUeHHKa.

[ToTpedHO je OCMUCINHTH BHILIE THITOBA PA3/IHYMTHX aKTHBHOCTH (3a]aTaka) ca MpoAyKTHMA Pa3IMuMTOr HHBOA CIOMKEHOCTH W YTBP/IMTH OYEKHBAHE HCXOJIE, a IpeMa
HHMa U KPUTEPHjyMe BPEHOBabA.



Ha3zug npeamera: OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU H TPAJAIGE

PA3PEJI: Teopujcka HacTaBa Besxbe IlpakTuiHa HacTapa Hacrara y Gnoky YkynHo
1 111 37 0 0 148
11 70 0 0 0 70

2. IMJbEBH YYUEHbA:

- Yno3Haeame ¢a OCHOBHHM nojmonuma u3 obsacTu CICKTPOCTATHKE,

- Vno3uaeame ca OCHOBHMM NOJMOBHMA M3 00JIaCTH jeJHOCMEPHHX CTpYja;
- Vno3Haeare ca OCHOBHMM 110jMOBHMA M3 00JIaCTH eJIeKTPOMarHeTH3Ma;
- Vio3unaeame ca OCHOBHMM [10]MOBHMA M3 00JIACTH HAM3MEHUYHHX CTPYja

- Vno3HaBame ca OCHOBHMM TMOjMOBUMA BE3aHUM 3a  TpaHc(opmaTope W TpodasHe cucTeme

- OcnocobbaBame yHeHHKa 3a NMPaKTHHHY MPOBEPY NojaBa W 3akoHa y 001acTH eIeKTPOTEXHHKE
- Ocnocob/baBame yueHHKa 3a Kopuiihemhe OCHOBHHX MEPHUX HHCTPYMEHATA 38 Mepehe eIeKTPHUHHX BeTHUMHA
- Pazeujame crnocoOHOCTH 3a MPUMEHY 3Haha Y OCTAIUM CTPYUHHUM MpeIMeTHMa

- OcnocoObapare yueHHKa Ha MPaAKTHUHY MPHMEHY YCBOJEHHX 3Haba
- Pazsujarbe CHCTEMATHYHOCTH, YPEHOCTH M MPELIM3HOCTH Y pajiy

- Pa3Bujame TOrHUKOr MULIBbEHbA U 3aKIbYUHBAbA
- OcamocrasbuBatbe yueHHKa y paay M ynyhusame Ha kopuwihere cTpyuHe JuTeparype
- Viyhueare yueHnka y METO0JI0TH]y pelliaBara npodiemMa U3 eleKTpoTeXHuKe

3. TEME, HCXOJH, IPENTOPYYEHH CAIPKAJH X1 K/JbYYHH ITOJMOBH CAIPHKAJA

Pazpen: npsu

loauuibu honn vacora: Teopuja: 111 uacosa; Bexbe: 37 uacoBa

e rpahuuKK NpUKaXKe BEKTOP M0JbA Y HEKO] TAMKH N0Jba Y3 .
objaurberse;
s KopucTH Ky/loHOB 3aKkoH 3a u3pavyHaBame cuiie uamel)y apa .

HaeJICKTpHCaHa Tena

[Mojam naenexkrpucanor Tena. Konvuuna enexrpuunrera, geduuuumja u

Jjenunuue;

[Tojam enexrpuuHor nosba. I'pauuko NpukasHBambe eJeKTPHUHOT MoJba.
XoMmoreHo enekTpuuHo nosbe. Bektop enekrpuunor noma. Cune y

TEMA HCXOHU NPENOPYYEHHU CAJPKAJH / KIbYYHH IOJMOBH
I'lo 3aBpieTKy TeMe yueHHK he OWTH y cTamby Ja: CAJIPKAJA
o ynorpeb/bapa je/IMHHIIE; TEOPHUIA
e Je(HHUIIE OCHOBHA H €/IEKTPHYHA CBOjCTBA MaTepHje, Kao H o Ilojam jenununa. Mehynapoauu cucrem jenuHuia;
1nojam eneKTpuLmnTeTa; o Crpykrypa marepuje. OCHOBHH MOJMOBH O €/IEKTPULIUTETY
e 00jacHW KONIMUMHY €/IEKTPHLIMTETA, HAC/IEKTPHCAHO TEJIO, e/IeKTPMYHNM CBOJCTBUMA MaTEpHje;
Enexrpocraruka HAUMH JIeJI0Bak-a U jeIHHULIE; o [IpoBoaHHLM, MOMYNPOBOHHMLMN U U30JIATOPH,




ofjacHu nojam noTeHUMjala U HaNoHa;

objacHu nonapusauujy u npoboj AneNneKTpHKa;

o0jacHu nojaM KanalMTHBHOCTH;

M3pavyHa KanaunTHBHOCT MJI0YacTor KOHASH3aTOpa;
M3pauyHa eKBHBAICHTHY KanallMTHBHOCT MapaiesiHe, pejiHe 1
MEIIOBHUTE BE3€ KOH/EH3aTOopa.

JEMOHCTPHPA MOHALIAKE HACTEKTPUCAHUX TeNa;

e JIEMOHCTPHPA MMYbEhe H MPakberbe KOHIeH3aTopa;

H3MEPH CKEHBAICHTHY KANaluWTHBHOCT BE3a KOHACH3aTOpAa

CIICKTPHYHOM NOJBY.

o Kynonoe 3akon. Enexrpoctaruuka MHAYKUH]a;

o llonapuzaumnja nuenexkrpuka. EnekTpuuHu NoTeHUH]an U eIEKTPUUHH
HarloH;

o Jluenextpuuna urpcroha. Martepujanu 3a THeNeKTpUKE;

o llojam kanauMTHRHOCTH. KanalMTHBHOCT NIoYacToOr KOHAEH3aTopa.

o [lapanenHo, peIHO W MELIOBHTO BE3HBAE KOH/ICH3aTOpa

BEJKBE

e Haenexrpucano Teno;

. Kou,qeu'sa’mpu, NYIBEHE U NPAMKHILEHE KOHACH3AaTOpa:

« Bese KOHOCH3aTopa.

Kibyunu nojMoBH: HaeneKTPUCAHO TENO, MOTEHLH]al, HATOH,

KanaluMTHBHOCT, KOHJIEH3aTop

Jeanocmepne crpyje

AeUHHLIE jeTHOCMEPHY CTPYjY H M0jMOBE Kao LITO Cy
MO3HTHBHA M HEraTHBHA CTPYja, PU3HUKH M TEXHUUKH CMep
cTpyje:

u3pauyHa jauuHy crpyje;

U3payvyHa rycTUHY cTpyje;

o JeUHULLE eNEKTPUUYHO KOO U YCIIOB Ja Y KONy NpoTHYE

cTpyja;

HaBEAE CJIEMCHTE €NCKTPHYHOI KOJ1a:

ofjacHH eleKTPOMOTOPHY CHJTY TeHepaTopa;

00jacHW NPUHLMKI Pajia v I1aBHa CBOJCTBA €lIEKTPOXEMH]CKUX
reseparopa;

W3pavyHa eJIeKTPHUHY OTIIOPHOCT;

HAaBE/lE BPCTE OTIOPHUKA,

006jacHH eJIEeKTPUUHY MTPOBOIHOCT;

kopructH OMOB 3aKOH 3a M3pavyHaBake CTPYje, HAMOHA HITH
OTNOPHOCTH,

nehunnwie [Mpeu u pyru Kupxooe 3akoH;

kopucTH I1pern Kupxogor 3akoH 3a oapeljupare jaunHa crpyje
Jeunuiue [lynos 3akoH;

u3pauyHa chary u paa nomohy Ilynosor 3akona;

OINHUILLE MOCTYNAK MEPEba CTPYje, HAMOHA, CHAre W paja;
pelaBa npocTa KoJja ¢ jeJJHIM reHepaTopoM H jeJHHM
MPHjeMHHKOM;

M3pavyHaBa CHAry reHepaTopa M cHary npHjeMHHKa;

HaBe/ie pexKuMe pajia reHepaTopa;

pelliaBa pas/MuMTe Be3e reHepaTopa;

M3pavyHaBa eKBUBAJIICHTHY OTMOPHOCT Pa3IHuMTHX Be3a
OTINOPHHWKA (pejiHa, napajiesiHa, MeloB1Ta);

TEOPHIA

o [lojam jennocMephe cTpyje. Jauuna enekrpuune crpyje. ['yctuna crpyje;

o [lojam enekTpuyHor Kona. EneMeHTH eNeKkTpuYHOr KoJa;

e Enexkrpomortopna cuna renepatopa. EneKTpoxeMHjCcKH reHepaTopu;

o Enexkrpuuna ornopuoct. OTnopHOCT NPOBOAHMKA. 3aBUCHOCT
OTMOPHOCTH 0J1 TeMneparype. EnekTpuina nposoanoct. Marepujanu 3a
otnopHuke. Bpcre oTnopHunka;

« OwmoB 3aKkoH. PedepeHTHH cMep cTpyje W HanoHa;

o Ilpeu Kupxodos 3akon;

o Enexrpuune cuie y kony. Jpyru Kupxodos 3akoH;

Ilynoe 3akoH. EnexTpuunu paa v ellekTpuyHa cHara;

Mepeme crpyje 1 Harona. Be3upame amrepmerpa v BOJITMETpA;

PewiaBaise npocTor Kona ca jeIHUM reHepaTopoM M jeTHUM

npujemHukoM. OppeljuBare HarmoHa Ha KpajeBMMa pealHoOr reHepaTopa.

Cnara reHepaTopa M cHara npujeMHuka. Peskum npasHor xoaa v KpaTkor

cnoja. PesiHo 1 napanenHo Be3uBame reHepaTopa;

o PejiHO, napaienHo U MELIOBUTO BE3HBAHE OTIOPHUKA;

o YonureH OMOB 3aKOH;

o CuioskeHo enekrpuuno koo, JIpyru Kupxodos 3akoH 3a cl0KeHO KOJIo.
Pewagaie cnokenux kona nomohy npeor u apyror Kupxodosor 3akona

BEXKBE

o JlejcTBa enexTpuuHe cTpyje;

o Enexrpuuno koso;

o Meperbe HanoHa U cTpyje;

¢ 3aBHCHOCT OTMOPHOCTH O/ INMEH3M]ja M TeMIepaType;

OMOB 3aKOH;

[Tpeu Kupxodor 3akoH;

Jpyru Kupxodos 3akoH;

L ]




pelwasa npocra koja nomohy yonureHor OMOBOI 3aKoHa;
pewasa cioxena kona nomohy Ilpsor u pyror Kpuxodosor
3dK0Ha.

MOKaXKe JejCTBA eNEKTPHUHE CTPYje;

M3MEPH HaMOH H CTPYJY Y KOMy:

npoeepd OMOB 3aKOH MEpPEHEM CTPYje M HamnoHa;

npoeepu [peu Knpxodop 3akoH MepereM cTpyja;

npoeepu pyrn Kupxodos 3akoH meperbem Hanoxa;
M3MEPH eIEKTPOMOTOPHY CHILY, HanoH Ha ontepeherom
IEHEePATOPY M YHYTpaLlby OTIIOPHOCT reHeparopa;
MepeeM [poBepaBa H3pavuyHaTy eKBHBAJIEHTHY OTIIOPHOCT
Be3e OTIOPHHKA

o Mepetba Ha reHepaTopuma;
o Beze otnopuuka.

K/by4uHH M0jMOBH: €JIeKTPHYHA CTPYja, eIeKTPUYHA OTIIOPHOCT, CTPYJHO
KOJIO, CHara, reHepaTop, norpouiad,

Enexr pPoMaArHeTHIam

oljacHu rnojam MarseTa, MarHeTHOT MOJba;

rpaMuKH NPEACTaBH MarHETHO MOJbE;

M3paUuyHa jaunHy MarHeTHOT MoJba OKO MPaBOT MPOBOJHHKA
KPO3 KOjH NPOTHYE CTPyja;

e o0jacHu MarHeTHa cBOjCTBa MaTepujasa;

Hape/e NoJiesly MarHeTHUX U (hepoMarHeHTUX MaTepHjana;

e o0jacHu marnehemwedepomarveTHUX MaTepljajia U MarHeTHH

XHCTEPE3UC;
M3pavyHa MarHeTHY MHAYKUM]Y O/ CTPYje Y npaBom
NPOBOJHUKY, OJIPE/IH HEH CMEP:

o0jacHW MarHeTHy HHIYKLM]Y Y HABOjKY W HABO]Y W OJpe/H
HEH CMeEp:

ofjacuu marveTHo koso v Kan-XornkKuHcoB 3aKoH, M3padyHa
BEJIMYMHE BE3aHE 33 MArHETHO KOJIO;

M3PauyHa eICKTPOMErHETHY M eJIEKTPOJAMHAMUYKY CHILY,
OJIPE/IH HUXOB CMEP;

o0jacHH NPUMEHY €TIEKTPOMArHETHE U eIEKTPOAHHAMHYKE CHITE
KOJ1 €JIEKTPOMOTOpA;

objacHu JIeHII0B 3aKOH W HEroBy NPUMEHY KO/ NpaBor
MPOBOIHHKA, HABOjKA M HABOja Y MarHETHOM MOJbY;

OJIpe/Id CMep HH/YKOBaHe elIeKTPOMOTOPHE CHlle;

o0jacHK NPUHLKII Pajla FeHepaTopa;

00jacHH KOHTPAEIEKTPOMOTOPHY CHITY MOTOPA;

objacHu BPTIOIKHE CTpYje;

ojacHH caMOMHAYKLH]Y

M3pavyHa WHLYKTHBHOCT HaBoja;

ofjacHH y3ajaMHy HHIYKLH]Y;

pelliaBa jeJHOCTABHE 3a/1aTKe W3 00IaCTH €NeKTPOMAarHeTH3Ma .
nokase mehycoOHO noHaiame MarieTa, MarHeTa u Mexkor

TEOPHIA

o [Ilojam marnetHor nosba. ['pauuko npeacTaBibarmbe MarHETHOT MOJbA.
MarHeTHa cBOjCTBA MaTepHje;

e MarneTHa UHAyKUMja. MarneTHa nponycT/bHBocT. DIyke BeKTOpa
MarHeTHe MHAYKUH]je:

e MarnehemedepomarneTHux MaTepujana. MarHeTHH XUcTepe3mc,
MarueTHo noJbe cTpyje y npasomM npoBoAHMKY. MarHeTHo noJse crpyje
Y HaBOJKY W HABOjY;

s MarHetoMoTOpHa cuia. MarHeTHa OTIOPHOCT;

« [lojam marnetHor kona. Kan-XonkHHCOB 3aK0H;

o Enexrpomarnerna cuna. Enexrpoaunamuuka cuia. Hapojak u HaBoj y
MarHeTHOM MNoJbY;

o [Tpunumn pasa enexkrpoMoropa jeHOCMEPHE CTpYje:
Enexrpomarnerna unaykuuja. Jlenuos 3akom;

o WHuaykoBaHa €1€KTPOMOTOPHA CHIIA Y TIPABOM MPOBOHHKY, HABOJKY H
HABOjY;

o [lpuHUMN paja reHepaTopa jeJHOCMEpPHE CTpYje;

o ConcTeeHo MarHeTHo noske. ConcTeeHu uykc;

o KoepuumjeHt caMmonHaykimje (WHAYKTHBHOCT);

Enepruja kanema. EnekrpoMoTopHa chila caMOMHIYKLIH]e;

Mehycobua unaykuuja. Enekrpomoropna cuna mehycobue unaykumje;

o Bpriomxue crpyje.

BEJKEE

e MarHeTu u eJIeKTPOMarHeTH;
« Kanemosu;

o Camounnaykumja




reoskha, Kao W ejeKTpomMarHeTa; KibyuHH nojMOBH: MarHeTH3aMm, MarHer, eJIeKTPOMarHeT, MarneTHa
M3MepH MHAYKTHBHOCT KajleMa, HHAYKLH]A, MHAYKTHBHOCT, uHayKkoBana EMC, enextpomoTop

YOUH MPOMeHY HHIYKTHBHOCTH ¢a poMeHoM Opoja HaBoja,
JMMEH3Hja U je3rpa;

MOKaske MpUMepe CaMOMHIYKLHje H 00jacHu npUMepe u3
npakce.




Paspen: apyru

loguuek o yacoea: Teopuja: 70 uacosa;

TEMA

HUCXO0Hu
[1o 3aBpuieTky Teme yueHuk hie GUTH y cTamy na:

NPEIMOPYYEHH CAJIPJ)KAJH / K/bYUHH ITOJMOBH
CAJIPIKAJA

YBoa y HAaH3MeHHYHe
cTpyje

rpaMUKH MPUKAKE MPOM3BO/IILY HAH3MEHHUYHE
€IEKTPOMOTOPHE CHIIE Y3 00jalliberbe;

MaTeMaTH4YKH NPeICTaRH eleKTPOMOTOPHY CHITY:

HaBejie napaMeTpe HAaH3MEHHUHHX BeJTMUMHA

M3pauyHa napamerpe Hau3MeHHYHUX BEJIHYHHA;

rpad)MyKM NpUKake ¥ npuMend anrebapcke onepauuja Haj
HAW3MEHHUYHHUM BeJIMYUHAMA.

o [lpuHUMI NPOM3BO/IHE HANZMEHHYUHE EIEKTPOMOTOpPHE chite. [ eHepaTop
Hau3MEHHUHE eJIeKTPOMOTOPHE CHIIe;

o OCHOBHHM NMapameTpu HaW3MEHWYHHUX BEIHYMHA: TPEHYTHA BPEJHOCT,
aMnIKuTYaa, nepHosa, (asza U noveTHa (haza, yuecTaHOCT, Kpy:KHA
YUECTAHOCT, CPe/itba BPeJHOCT, e()eKTUBHA BPEJHOCT, HT/L.;

e [lpeacrasbatbe Hau3MeHWYHUX BelMuMHa nomohy dazopa;

o [lpeacrapibarbe HAM3MEHUYHUX BennvuHa nomohy komnekeHux
Opojea;

« CaOupame W 01y3UMae HAM3MEHUYHHUX BeJIMUMHA.

K/byunn mojMoBH: TpeHyTHA BPEIHOCT, aMIUIMTY A, neproja, (aza u
noverHa ¢aza, yHeCTaHOCT, KPY:KHA YHECTaHOCT, Cpe/ha BPeIHOCT,
eekTHUBHA BpeHOCT

EjaemenTH y Kooy
HAH3MEHHYHE CTpYje
H IbHXO0Be Bese

NpHKake eeMeHTe Y KoJly Hau3MEeHHYHE CTpyje;

HalpTa BpeMeHcke W (hasopcke ujarpame 3a eleMeHTe Y KOy
HAU3MEHHYHE CTPY]e;

OIHULLIE NMOHALIALE KOHIAEH3ATOPA Y KOJIY JeIHOCMEPHE CTpYje:
OJIPEeIM KOMILIEKCHY MMIeaaHcy U (a3Hu nomepaj usmely
HATOHA W CTPYje 3a eJleMeHTe Y KOJly Hau3MeHHYHe CTpyje:

e JedMHMILE cHAre 3a eJleMeHTe Y KOJIy Hau3MEHUUHE CTpYje:

Hanuie OMOB 3aKOH 3a e()eKTHBHE BPEAHOCTH CTPYje 1
HaroHa:

NpUKake BpeMeHcke U (pasopeke aujarpaMe HarnoHa v ctpyja
KO/l pe/IHHX Be3a;

neduHULIEe UMMEAHCY PE/THUX Be3a, HheH MOYO U (paszHu yrao,
Harnuie OMOB 3aKOH 3a e(DeKTHBHE BPEHOCTH HATIOHA H
crpyja;

neduHMILEe peiHY Pe30HaHCY M Pe30HAHTHY (PpeKBeHLH]Y,
M3pavyyHaBa Pe30HAHTHY (PPEKBEHLH]Y:

JedMHuULLE CBe TPU BPCTE CHAra KO/ peIHUX Be3a 1 (akrop
cHare;

nedunuLIe aAMUTAHCY

00jacHM KaKko ce a/IMHTaHCAH3pavyHABa U3 UMIIEIAHCE;
HaOpOjM METO/IE 3a pellaBabe CIOKEHHX KOJIa;

peliara cjI0kKeHo KOJIo ca JIBe KOHTYpe npuMeHom [peor u

e EnemenTH y kony HauzmeHnuHe ctpyje. OTNOPHUK Y KONy HAaM3MEHHYHE
crpyje. Kanem y kony Hausmenuuse crpyje. Konnensatop y komy
jennocmepte crpyje. [ymwemwe u npaskieme KoHaeH3aropa. EHepruja
ontepehenor konaenzatopa. Konjensarop y Koy Hau3MeHHYHE CTpyje;

s CHare y kosty HauamMeHHuHe ctpyje. [lojam akTHBHe M peakTHBHe cHare;

« Penna Be3a oTnopHuka, kajema U konjaensartopa. [lojam nmnenance.
Penna pesonanca. Tomconos obpasall. Peana e3a oTnopHuKka M Kajiema.
Mmnenanca RL kona. Peana sesa oTrnopHuKa W KOHjeH3aTopa.
Hmnenanca RC kona. Chare ko peanux Besza. Makrop cHare;

e [lapanenna Besa npujemuuka. [Tojam anmurance;

e [lojam cnoxenor kona

. METO,JE 3a pcllaBatbe CIOMCHHX KO,

s [lpumena [lpeor u JIpyror Kupxodoror 3akoHa 3a pelraBambe CloKeHHX
KoJia.

K.l'by"ll{l'l I]Ole]BH: HMIIEdaHCca, pe30oHaHCca, aJMHTaHCa, aKTHBHA CHara,
pPeaKkTHBHA CHara, nNpHBHIHa cHara, (baK'rop cHare




Hpyror Kupxodogpor 3akona.

Tpanchopmaropu n
TpohazHH CHCTEMH

o0jacHM NpUHUMN paja TpaHcopmaTopa 1
ayTorpaHcopmaropa;

u3pauyHasa ojaHoc Tpancdopmaliuje;

AeuHMIIE OCHOBHE KapaKTePUCTHKE TPO(a3HOr CHCTEMA;
objacHu HaunH foOMjarba TpoazHe eNeKTPOMOTOPHE CHIle,
HeH BPeMEeHCKH 00JIMK M (pa3opeku iHjarpam;

00jacHM Be3MBaMbE HABOjA reHEPATOpa Y 3BE3/1y Y TPOYrao;
00jacHM Be3MBaHb€ HABOjA MPHJEMHHMKA Y 3BE3Y Y TPOYrao;

e OINULLIE HECUMETPHYAH TPODAZHH CHCTEM:

HaBe/e pasiore 3001 KOjUX 1011431 10 HECHMETPHUYHOT pPeiknMa
pazna TpodhazHor cucTeMa;

oOjacuu Tpogaznu TpaHchopmMaTop M cHary TpodazHor
cHcTeMa;

oGjacHu 0GPTHO MarHeTHO 10JbE M MPUHLIMI Pajia CHHXPOHOT U
ACHHXPOHOT eJIEKTPOMOTOPA.

o Tpancdopmaropu 1 ayrorpatcopmaropu. Oanoc TpaHchopmatije.
[Tpumena tpancdopmaropa.

e OcHoBHM NOjMOBH O Tpodazuum cuctemuma. Gazuu u mehydaszuu
(nunujeku) HanoH. Cumertpuunu Tpodaszuu cucteM. ['eHeparop
TpodhazHe eNeKTPOMOTOPHE CHITE;

« Be3a Hasoja reHeparopa y 3Be3ay M Tpoyrao. Besa npujeMHHKa y 3BE31Y
u Tpoyrao. Hecumerpuuas TpoasHu CHCTEM;

o Tpodaznu Tpancopmarop. CHara TpohasHor cucTema;

e OO0pTHO MarueTHo nosbe. CHHXPOHHU U ACHHXPOHH MOTOPH

Kibyunun nojmosu: tpancdopmarop, 0OpTHO MarHeTHO nosse, Tpodaiuu
CHCTEM, Ta3HH HAMOH, MMHHjCKK (Mehyda3uu) HanoH

4. YIIYTCTBO 3A JUJAKTHUYKO-METOJAUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha noueTky cBake Teme y4eHHKe YMO3HATH ca LIM/BeBMMA W MCXOMMA HACTaBe / yuersa, MIaHOM paja U HAYMHUMA OLIeHHBaba.

O0aunH HacTase:

HacrtaBnu cajipiajuce peannsyjy Kao:

Paspen 1

- Teopujcka Hacrasa (111 yacosa) u

I BeskOe (37 uacoBa).
Paspen 11

- TeopHjcka Hactapa (70 yacosa)
Mecrto peann3anmje Hacrape:
Teopujcka HacTaBa ce peaMsyje y CrelnjalM30BaHo] yHHOHULM, a BeskOe y onrosapajyhioj naGoparopHju Koja je onpem/beHa ca cBOM MOTPeGHOM ONpeMoM.

Meroae paja:

- Monosolka, aujanomka

I JlemouncTpauuja
I Juckyeuja

- Pemapame npoﬁ.ﬂema — H3paja 3ajaTraka

- [IpakTuyan pan
Ilonena one/bema HA rpyne

Onesberbe ce el Ha 2 rpyne NPUIMKOM pealiu3aliije BexOu.
IIpenopy4yenn Opoj uacoBa no reMama:

Paspen I
Enexrpocraruka

- Teopujcka Hactaea (21 vac) u

- BeskOe (9 uacosa).




Jeanocmepne cTpyje

- TeopHjcka HacTapa (60 yacora) U

I BeskOe (20 yacosa).

Enexrpomarnernzam

- Teopujcka HacTaea (30 wacoea) u

- pexOe (8 uacoea).

Paspen 11

¥YBoa y HAH3MEHHYHE cTpYje

- TeopHjcka Hactapa (20 yacosa)

EjemMenTH y KOy HAH3MEHHYHE CTPYje H IbHX0BE Be3e

- Teopujcka Hactaea (30 vacosa)

Tpaunchopmaropu u TpodazHu cHCTEMH

- TeopHjcka HacTtara (20 yacosa)

HacTtarHHK MoOvke, y TOKY pealiv3aliije nporpaMa u MpUIHKOM TUIAaHKpakka peasinalje caapuiaja, Kako rinodaliHo Tako W ONepaTHBHO, YTBPAMTH Belin WM MambH Opoj uacora
1o TemMama.

ITpenopyke 3a peaJn3anujy HacTase:

Paspen I

[Tpunukom ocTBapuBatba caapikaja nporpama Tpeba KOpUCTUTH YCBOJeHa 3Haba U3 npeaMera mateMaruka v pusuka. Takohe je BazcHO nope3uBaTu caapiaje Koju ce
M3y4aBajy y OBOM IPEAMETY ca 0AroBapajyium TeMaTcKum ueauHaMa Apyrux CTPYHHHUX NpeIMeTa, HAPOUUTO ca NPEeIMETOM eJIEKTPHYHE HHCTAALMjE KOJH Ce u3y4aBa y
MPBOj FOJAHHH.

BexxOe opraHn3oBaTH Tako j1a ce ojlesbetbe Jeu Ha aABe rpyne. [To moryhHocTy, y jeaHom TepMuHy paanTH jeaHy BexOy, a HajBHLue TpH BexkOe y jenHoM uukaycy. Jeana
BeskOa ce paju JiBa criojeHa — WKOJICKa Yaca M 3a To BpeMe Tpeba jaa ce ypajze cBa Mepetsa 1 o0paze pesynraru. [1pu uspaau BexOu cBaku yuennk Tpeba 1a MMa NPakTHKYM
WM pajine JIncToBe. Y TOKY M3paje BexOH yuenuke Tpeda ynyhineatu y Hauun kopuinhiema HHCTpyMeHAaTa | MOBE3MBatbe e/IeMeHaTa Ha OCHOBY €JIEKTPHYHE LIeMe,

Y naboparopuju Tpeba aa Gy/e 10BO/BHO PaJHUX MECTA J1a 32 JeIHUM PalHUM cTosioM Oy/ly HajBHIlE /1Ba YUEHHKA.

IToueTHe yacore BesKOM KOPUCTHUTH 32 YNO3HABAKE YUEHHKA ca MHCTPYMeHTHUMa Koje he kopucTuTH, npasuiumMa pana y nadboparopuju, mepama 6e306e1HOCTH U CJl.
EaexktpocraTuka

Teopuja

- Ha noverky HacTtase aTH KpaTak yBOJ1 Y HCTOPH]aT pa3Boja e/leKTPOTEXHHKE.

- Crpykrypy matepHje 00panTH Kao HACTABaK HA NPETXO/HO 3Hame U3 (PH3HKE U XeMuje.
- EnexTpuuno nosbe u nojase y mwemy o0pajiuTh NPBEHCTBEHO rpahuKu U ONUCHO.

- V3 KoHJeH3aTope YpaauTH BesMK Opoj jeHOCTaBHHX 3a/laTaKa.

Beuxbe

[Tpu n3pohersy BekOMU HaeIEKTPUCAHO TENO, MYLELE W MPakibelhe KOHIeH3aTopa HACTABHMK MOJKe [1a IEeMOHCTpHpa BeskOY, a 3aTHM 1a TO YpaJH HEKOJIMKO yueHHka. BemxOy
Be3e KOHAeH3aTopa ydeHuud Tpeba aa pajie caMOCTallHO WM Y MapoBMMa, ako He MOCToje YCI0BH 3a camocTalial pai. YKOMUMKO paje y napy, cBaku yueHuk Tpeda j1a
H3BPLINA HEKOITMKO MEpeHa.

Jennocmepne cTpyje

Teopuja

- Ha niouetky oBOr MO/y/1a 0GjaCHUTH OGJACHUTH (JU3HUKY CYIITHHY CTPYje, (PH3MUKH M TEXHHYKH CMEP, MIO3UTHBHY M HEFaTUBHY CTPY]y HTIL.

- [ycruny crpyje o0jacHuTH rpaMuKku M 1aTH NPakTHYHE BPEJHOCTH Koje ce cycpehy Ko/ enekTpuuHMX HHCTanalKja (Moo ce NpeiMeT elleKTpHUIHe HHCTalalH]e
takolje n3y4aBa y npBoj roJiMHu, 1aBaTH LWTO BULLE NpUMepa koju ce cpely y npaxcu), Tpancdopmaropa u ci.;



- ENeKTpUYHO KOJIO YIIOPEINTH ca HEKMM MEXaHMYKHM CHCTEMOM Y KOJeM ce BPILIM JABOCTPYKa KOHBEpP3Hja eHepruje, rie ce eHepruja HerojiecHa 3a JAMPeKTHY
ynotpedy (Ha npuMep NMoOTEHIMjaIHA eHepridja BO/e) NpeTeapa y eJleKTPHUHY, 3aTUM MPEHOCH 10 MOTPoLlaya U TY ce MpeTBapa y eHeprujy noroaHy 3a kopuiihee (Ha
NpPUMEP Y CBETIOCHY);
- V3 cranpapane BpeHOCTH 3a criettnyyHy OTHOPHOCT JIaTH M BPE/IHOCTH €a MOBPLIKHHOM TPeceKa MPOoBOIHUKA H3PaiKeHy Y mm?2;
- Koj reneparopa oOpanTi U NPAKTHUHH HAYHH MEPEHa IHXOBE YHYTPALIHE OTIOPHOCTH;
- V3 eleKTpUUHE CHile Y KOy YBEK JIaTH HUXOB CMep Y OJIHOCY Ha CMep CTpYje: Y OBOM Clly4ajy JaTH W CMep HaroHa Ha OTMOPHUKY;
- Hpyru Kupxo]oB 3aK0H JaTH Ka0 OIMIITH 3aKOH PaBHOTEIKE CHIIA U PUMEHHMTH ra Ha €JIEKTPHYHO KOJIO HITH KOHTYpY:
- [Tpuakkom obpazie oBe TeMe YpaJuTH BellMKK Opoj JeHOCTABHUX 3a/1aTaKa.
- [ToceGny naxiby o0paTHTH Ha 3aaTke y KojuMa ce oOpal)yjy pa3aennuk HamoHa U pasfielHHK CTpyje.
- 3a C/IoKEHO KOJIO [0KA3aTH HA NPUMEPY KaKO Ce PellaBa ajid 01 YYeHHKA TPAKUTH CaMo J1a HAINULLY oTpedHe jejiHaulHe 3a heroBo peliasame;
Besxbe
I [1pu BesxOuM AejcTBO ENEKTPUYHE CTPYjE AEMOHCTPUPATH YUSHHULIMMA TOTUIOTHO, CBETJIOCHO M MEXAHWYKO JIGJCTBO €1EKTPHUHE CTPYje.
- Be:xOy eneKTpHUHO KOJIO peann3oBaTH Tako Ja ce YUYeHHLIMMA AEMOHCTPHPA KaKo ce MOBe3Yje MPOCTO KOO HA OCHOBY €/IEKTPUUHE LIEME, @ 3aTHM TPAKHTH OJ1 IbHX
12 TO ypajie NpBo y napy, a 3aTim u camoctanio. Kona koja ce noeesyjy Tpeba 1a umajy uspop, 4-6 enemenara (M3Bop, MOTPOINAYH, MPEKMAAYH - HA TPUMEp MOBE3aTH JBa
npekuaada v Jise cujaiuie (MM Marba elekTpPOMOTOpa), MPBO PeIHO a 3aTHM napanento) [lpu u3paam BexxGe MHCHCTUPATH HA MCTIPABHOCTH, YPEIHOCTH M MPEr/eHOCTH
HaTIPaBJbEHOT EJIEKTPHYHOT KOJIa, MOBE3aTH ca MPaJiuBOM M3 TNpe/IMETa eJIeKTPHUHE HHCTaNallnje.
- Ko BeskOe 3aBHCHOCT OTIOPHOCTH O/1 IMMEH3H]A U TEMIEPATYpe, TPAKHUTH 0/] YHEHUKA J1a Pe U3BPLICHOT Mepesa MpeiBr/ie Kako he ce MemwaTn oTnopHocT. (Ha
npuMep, ydeHuK Tpeda /1a u3MepH OTIIOPHOCT HEKOT MPOBOHUKA, 4 3aTUM /14 NPeJIBUH KoNHKa he OUTH OTIOPHOCT aKO ce /1y:KMHA MPOBOIHMKA MPENOIOBH HIIM aKO ce
noeeha Tpu nyTa), CAMYHO YPAAUTH U Y BesKOU Be3e OTIIOPHUKA
- Ocrane sesx0e ypaauTi Tako 1a yueHHK ypaau Oap 3-4 meperba Ha TOKOM peanusaiuje jeHe Besxkoe.
Enexrpomarnerusam
Teopuja
- [lojam marHeTHor nosba 00paaMTH ocambajyhin ce Ha NPETX0HO 3Hakbe U3 ocHOBHE wikoje. [To MoryhHocTH nokasaTu weros o0IMK MoMolly rBo3/ieHe NMUJbeBHHE;
- CmepoBse Be/lMUHHA Y MATHETH3MY NPHKa3HBaTH roMohy rpasuiia J1ecHe PyKe, JIEBE PYKE, JECHOT 3aBPTH:a HIIH JIEBOT 3aBPTHba;
- V3 WHIYKOBAHY €eKTPOMOTOPHY CHITY aTH W CMep MEeXaHUUKe CHIIe KOja MOTHYE O/ HHIYKOBAHE CTPYje, a Y3 e/IEKTPOMArHeTHy Cuily 00jaCHUTH WH/YKOBaHY
€JIEKTPOMOTOPHY CHITY KOja €€ Y eJIEKTPOMOTOPY HA3HBA KOHTPAEIEKTPOMOTOPHA CHIIA;
- [TpuHLMN paja eNeKTPOMOTOPA U FeHepaTopa je/IHOCMEpHE CTpyje 00pauTH Ha peaTHUM TIPUMEPHMA ¢a BULIE O/] /1B CCrMEHTa.
- MehycoOHy MHAYKUM]Y M BPTIIOZKHE CTPYje 00paJuTH NPBEHCTBEHO OMHCHO.
Bexbe
ITpu u3Bohery BexkOH HACTABHUK MOJKE J1a IEMOHCTPUpa BexkOY, a 3aTUM J1a TO YPaJii HEKOJIMKO YUeHHUKa.
Paspen 11
¥YBoa y HaH3MeHHYHe cTpYje
- Ha nouetky obpane HauzmMeHHUHUX cTpyja 00pajMTH OCHOBHE MOJMOBE M3 TPUrOHOMETPH]E aKo 10 Tajaa Hucy Ounu obpahenn y MateMaTHLIU.
- Hedunucaru Tpuronomerpujeke yHKLM]E, TOK TPUrOHOMETPH]CKUX (PYHKLIM]a, Nojam paaujaHa.
- JeTamHo 00paiuTH NPOU3BOILY MPOCTONEPHOUUHE STEKTPOMOTOPHE CHITE, KA0 U HbeHE MapaMeTpe.
EfeMenTH Y KOJIY HAN3MEHHHE CTPYje H IHX0BE Be3e
- Ha noyeTky HaBeCcTH elleMEHTe Y KOJly HaH3MEHHYHE CTPYje U 00jaCHUTH 11Ta ce JIeIIaBa ca e/IeKTPHYHOM EHEPrHjoM Y iHMa. JleTasbHo oOpaiuTH cBe e/leMeHTe Y
KONy Hau3MeHHWuHe cTpyje upTajyhu BpemeHcke 1 hasopeke qujarpame 3a wHX;
- M3BecTr M3pase 3a cBaky OTINOPHOCT KopucTeln HajjeIHOCTABHU]M HAYHH;
- Ko koHeH3aTOpa y KONy jeJIHOCMepHe cTpyje 00paJuTH | eHeprujy onrepeleHor KoHaeH3aTopa;



- Kox pennux Besa enemeHara HallpTaTH NPBO BpeMeHcke, a 3aTuM (asopcke avjarpame U nomoliy OMOBOI 3aKOHA M TPOYTJIOBA OJIPEAHTH MOJLYO UMIIEIaHCE W HEeH
(hazHu yrao;

- Jedunucaru aamuraney Ko/ napaiejiHe Be3e elieMeHaTa y Koy HausmeHuuHe crpyje. [Ipukasati u aHanuszupati napaiesity Be3y npujeMHHKa;

- Jedunucaru cee TP BpeTe cHara, (hakTOp CHATE M HErOB 3HAYA] Y e/IeKTPOSHEPreTHLH. 3a BEKTOPE CHAre HANIOMEHYTH J1a CY HENOKPETHH;

- JeduuucaTu CI0KEHO KOO W HABECTH HAYHHE 32 PEIIABAE CIOMKEHHX KOJIa, 3a/IPJKaTH Ce Ha KOJTy ¢a JIBE KOHTYpe U npuMeHn Kupxo(hoBHux 3aK0HA NMPH HErOBOM
peluapamy.

Tpauncdopmaropu 1 Tpodaszuu cHeremn

- Haupraru jesrpo TpaHcdopmaropa ca HaBOJHMa W HANOMEHYTH J1a CKOpo cag (J1yKe npuMapa npoJsiasi Kpo3 ceKyHIapHu HamoTaj. M3secTH M3pa3s 3a 0JIHOC HanoHa u
CTpYja MpeKo jeJIHaKOCTH CHara npuMapa M cekyHjaapa;

- Tpodazuu reneparop oGpaguT noMohy HENMOMUYHOI MarHeTa, ajli HarJIaCHTH J1a ce y rnpakcd marter okpehe, a Hagoju croje. Harnacuru 3awro je noroianuje
BE3MBAlbe HABOJA Y 3BE3/Y 38 HUCKOHAMNOHCKY MPEIKY;

I [TokazaTu Kako ce Be3yjy NpUjeMHMLIM KO/l CHMETPUHHOT U HecumeTpruuHor cuctema. [locebHo obpaauTu onacHOCT O/ NpeKUaama HyATOT MPOBOJIHMKA Y TpohazHOM
HECMMETPHYHOM CHCTEMY

- O6jacuuTi paznuky usmely dazHor u nunujckor (MehydhasHor) HanoHa

- Tpodaznu Tpancdopmatop oOpaauTh ocnarajyhiu ce Ha MOHO(A3HH M TIOKa3aTH KOMOHHAIIM]e Be3HBata MpUMapa | ceKyH/1apa;

- Chary TpodhazHor cHcTema NMpHKa3aTH ca TPeHYTHHM BPEIHOCTHMA 3a aKTHBHO onTepeherbe W HarlnacHTH MpeHOCT ypaBHOTEXKeHOr cicTema. OGpPTHO MarHeTHO
nosbe npukasard nomohy (Gazopekux aujarpama, a MPUHLIKI Pajia ACMHXPOHOT MOTOPA HA Je/IHOM HErOBOM MPOBOAHUKY Y OOPTHOM MarHETHOM MOJbY.

5. YIIYTCTBO 3A ®OPMATUBHO H CYMATHBHO OLEILUBAILE YUEHUKA

HacraBHMK, Ha MOYETKY LIKOJICKE FOJMHE WM HA MOYeTKY TeMe YIo3Haje yYeHHKe ca HAYMHOM OLieHHBaba, AIMHAMUKOM W eJIeMeHTHMA OLIeH:HBatba.
ITpahemwe pa3poja, HanpeaoBama W ocTBapeHocTH nocturiyha yuennka obaesba ce (POPMATHBHUM M CYMAaTHBHUM OLICHHBAHEM.

DopMATHBHO OLleILHBAIbE CE OJIBHja HA CBAKOM 4acy Kpo3:

- npalierbe aKTHBHOCTH yUeHHKA Ha yacy (Tj. npolecy yuera):

- KOHTHHYaJHO npahietha I0CTMIHYTHX MCX0/la M HUBOA MOCTUTHYTHX KOMIETEHIIH]a,

I KOHTHHYaJHO npahiere cTeneHa OCTBapeHuX NMPaKTHYHUX BelITHHA Ha JabopaTopujckum Bekbama,

I yueutheM yyeHHKa y 3ajeIHHHKOM pajy /paja y rpynama

MdopmaTHBHa olieHa caapsku cieache enemente: onue nocturuyha yueHHKa, ONMUC aHrayKOBakba YUCHHKA M TPENOPYKE 3a Jajbe HAMpe10Babe.
HactaBHHMK y MOCTYINKY OLEHHBaba NPUKYIJba W 0esiesku nojaarke o nocTurayhuma yueHuka, npouecy yueba, Hanpeaosatby M pa3ojy YYeHHKa TOKOM FOAMHE Y JHEBHHKY
paja M CBOjOj NeJarolikoj 10Ky MEeHTaLHjH.

CymMaTHBHO OLieH-HBAaKb€ CE BPLUH HA KPajy MporpamMcke LejMHe, MOAYJIa WM 3a KIacH(HMKALIMOHH NEPHO U3 NPEAMETa Ha OCHOBY:

- YCMEHE MPOoBepe 3Hatba;

- KOHTPOJIHMX W Jomahux 3ajaTaka

- TECTOBA 3HabA, OJHOCHO 3a/1aTaKa 00jeKTHUBHOI THIA.

- u3BelnTaja o ypahenum naboparopujckum peskbama

- MPOBEPOM MPAKTHUHHX BEIUTHHA Ha nabopaTtopujckum Bexkbama

- Mo/jaTaka NpUKy/beHHX (POPMATHBHHM OLICHHBABEM

Ouer-nBatbe yueHHKa ce 0/IBHja y ckaaay ca [IpaBHIHHKOM 0 olierwHBatby. [ToTpeGHO je, Ha moYeTKy LIKOJICKe rOJIMHE, YTBPAHTH KPUTEPHjyMe 3a OlieH:HBatbe (Y ckiaay ca
TTpaBHIIHMKOM O OLIEH:HBAtbY) M ca HbHMa OIArOBPEMEHO YIO3HATH YUEHHKE,
DopMaTHBHO M CYMATHBHO OLIEHUBAILE 1€0 CY JeIMHCTBEHOT MPOLIECa OLEehHBAIbA 3aCHOBAHOI HA YHANPE YTBPHEeHUM KPUTEPH]YMHMA ca KOjJUMa CY YHEHHLH YIO3HATH.



Haszus npeamera: EJJEKTPUYHA MEPEHA U EJIEKTPOHUKA

1. OCTBAPHUBAIGE OBPA30BHO-BACIIHTHOI' PAJIA — OBJIMLIU U TPAJAILE

PA3PEJI: Teopujcka HacTapa Bexbe IlpakTHiHa HacTapa

Hacraga y Groky YKynHo

1 70 35 0

0 105

2. IM/bEBH YUEIbA:

- Vno3Haeame ca OCHOBHHM 1OjMOBHMA M3 00JIACTH EIEKTPHUHUX Meperba;
- VYno3uaeame ca OCHOBHMM IOJMOBHMA M3 00JIaCTH €1eKTPOHHKE:

- Yno3uaeare YYEHHKA ca NPUHUHNOM paja eEKTPHYHHX HHCTPYMEHATA H HeMXOBOM NPHUMEHOM

YnosnaBare y4eHHKa ¢a KapaKTePUCTHKAMA OCHOBHHMX €JIEKTPOHCKHX KOMIIOHEHTH U CKOIOBa
Ocnocobsbasarbe yueHHKa 3a NpoBepy HCNPABHOCTH JIMO/1a, TPAH3HCTOPA, THPHCTOPA
OcnocoOmbapame yueHHKa 3a MPOBEPY HCMPABHOCTH MCIPaB/baya, MHBEPTOPA W MpeTBapayia

Vro3HaBame yueHHKa ca OCHOBHHM JIOTHYKHM KOJTMMA.

- OCI'[OCOﬁJ'baBa}be y'-[EH[r'[Ka 3a Meperbe CIICKTPHYHHX BCJIIHYHHA

- OcrnocoObaBare yueHHKa Ha MPAKTHUHY NMPHMEHY YCBOjeHHX 3Hatba

- PazBujarbe CHCTEMATHYHOCTH, YPEAHOCTH M NMPELIM3HOCTH Y pajy

- PazBujatbe TOrMUYKOT MULIJBEHbA U 3aKJbYYHBalba

- Ocamocra/buBarbe yHeHHKa y paay v ynyhupamwe Ha kopuiuherse cTpyyHe JuTeparype
- Ynyhusatwe yueHuka y METOJ0/I0THjy peluasatba npobiema

3. TEME, HCXOJIH, NIPEIIOPYYEHH CAJAPKAJH U K/bYYHH ITOJMOBH CAIPKAJA

Pazpen: apyru
lonuumen gonn yacora: Teopuja: 70 uacosa; Bexkbe: 35 wacosa

HCXO/IH

UL Io 3appueTky Teme yueHuk he 6utH y cramy na:

MPENOPYYEHM CAJIPJKAJM / KJbYUYHHU IOJMOBH
CAJIPIKAJA

ofjacHu yore OCHOBHMX JI€/I0BA €IEKTPHUHUX MHCTPYMEHATA,

. o s @

« 00jacHH HaUYMH BE3UBALA aMNIEPMETPA U BOITMETPA Y
EnekTpnuna mepema )

& HaBele Iic ce KOPHCTE OMMETAp H MEraoMmMeTap:

0GjacHH yJIory ¥ NPUHLKI pajia BaTMETpa;

L ]

objacHu BpcTe rpelaka; .
onHine Npudop 3a Meperba; .

00jacHH NPUHLIMM Paja MHCTPYMEHTA ¢a KPETHUM KaleMOM .
eJIeKTPUYHOM KOJTY; .
06jacHH NPUHLIMI paja U MHCTPYMEHTA ca MEKMM BOsKleM; .

objacHu HauuH pajga monodazHor v TpodazHor HHIYKLIMOHOT .

3Hauaj Meperba Yy eNeKTPOTEXHHLIH .

Bpcte rpeinaka: rpyGe, ciyyajHe U cucTeMaTcKke. AMConyTHa H
peslaTHBHA rpeLKa;

CrajlHi ¥ NPOMEHJBHBU OTITOPHULIM, KOH/IEH3ATOPH, KAJIEMOBH, H3BOPH
HATOHA, PerylalMoHH ayTOTPaHC(OPMaTOpH, UT/L;

OCHOBHHM JI€/I0BH €IEKTPUYHMX MHCTpYMeHaTa (Kyhuiura, ckane,
KazasbKe, MeXaHW3aM HHCTPYMEHTA, JIeXKHILTE U CIIHpaJIHA nepa).
HMucTpymenT ca KpeTHHM KalleMOM- OCHOBHH KOHCTPYKTHBHH JIEJIOBH,
NPUHLHIT paja.

AMnepmerap, Be3uBaibe y elekTpuaHo kono. Bonrverap, Bezupaise y




Opojuna;

noeesyje MoHO(ha3HO U TPO(a3HO HHAYKLHOHO Opojuio;
o0jacHM Ha4YMH pajla HATIOHCKOT M CTPYJHOT MEPHOT
TpaHcopmaTopa;

00jacHH MPUHIIMI MEPEHA OTMOPHOCTH Y3EM/bEHA;

06jacHH OCHOBHHM NpHHLMN Meperba R, L u C;

neduHKIIe OCHOBHA CBOjCTBA FeHepaTopa CHrHalla M Hheropy
050K 1emy;

o0jacHK HAMEHY OCLIMJIOCKONA W YJIOTY MOJe/IMHUX eJleMeHaTa Ha
NpPe/ib0] I104H §

M3MEpPH JeIHOCMEPHH M HAM3MEHHYHH HAIOH U YYECTAHOCT
OCLIMJIOCKOMOM:

o0jacH! HaYMH Mepetba AUTHTaTHUM MYJITHMETPOM;

KOPHCTH aHAJIONHW W JUIHTATHA MYJITHMETap;

MOBEsKEe Y eIeKTPUHHO KOJIO MPOMEILHBH OTTIIOPHUK KAO peocTar
U [IOTEHIMOMETAp;

KOPHCTH OCHOBHE MEPHE MHCTPYMEHTE: aMrepMeTap, BOJITMETap,
OMMeTap, MeraoMMeTap, BaTMeTap

00aBH OCHOBHA Mepea (Meperbe jeIHOCMEPHOT W HAW3MEHHYHOT
HAaroHa, jeJHOCMEepHEe M HaW3MEHHYHE CTpYje, OTIOPHOCTH,
KanauuMTHBHOCTH, HCITHTHBAE MOy POBOAHHKA U KOHTAKAaTa)
JUCHTATHUM MYJITHMETPOM;

M3MEpPH AKTHBHY, PEAKTUBHY M NPUBUAHY cHAry W (akTop cHare
nomohy amrnepmerpa, BosiTMETpa U BATMETpA;

noeeske jeaHodaszno 6pojuno;

M3MEPH CTPY]y CTPYjHUM KJIelTHMA U KopHiuherweM cTpyjHor
MepHOT TpaHc(hopMaTopa;

KOPHMCTH HAMOHCKH MEPHH TPaHC(OPMATOP 3a HHIHPEKTHO
Mepere HarnoHa

KOPHCTH CTPY]HH MEPHHM TpaHc(opMaTop W CTpyjHa Kielra

€JIEKTPHYHO KOJIO.

Owmmetap. MeraommeTtap.

VHUBEpP3aTHU HHCTPYMEHT - HauuH Kopuithea.

MHCcTpyMeHT ca MeKHM rBoskliem, CTpyKTYpa W NPUHLMN paja
BarmeTap - ocHOBHe 1ieMe M HauuH pana. OnpeljuBare KOHCTaHTe
BaTMeETpa.

Mepetsa enekTpHYHe cHare BATMETPOM Y KOJTY je/IHOCMepHeE
Hau3MeHHuHe cTpyje. Mepemse (akropa cHare U - I - W mMeTo1oM.
HMuaykurono monodaszto u rpodaszno 6pojuno. J[orapudno
ENeKTPUHHO OpOjUIo.

Mepemse enekrTpuuHe eHepruje MoHodasuum u rpodazuum 6pojusioM.
JlupekTha Besa.

HanoHckH M cTpYjHH MepHH TpaHcgopMaTop, OCHOBHH EJIOBH U
npuHUMn pajsa. O3HauaBarbe W NPUKJbYYMBALE HA EIEKTPUYHY MPEKY.
CrpyjHa kneura.

Mepemse enekTpuiHe eHepruje U cHare, CTpyje | HaroHa nomohy
MEpHHUX TpaHchopmaTopa.

Mepeme enekrpuune otnopHoct, Ul Mmetoaa, Butctonor mocr,
MEpEeHE OTMOPHOCTH Y3eMIbEHha

Meperse MHAYKTHBHOCTH W KanauuTeTa aurutanaum RLC metpom
Hanaxemwe mecra kBapa Ha kabnosuma, Hanaxeme mecra
semsbocnoja. OnpehuBare Mecra npexkuaa. Hanaxere mecra kpaTkor
croja.

['eneparopu curuana, HameHa, OCHOBHA CTPYKTYpa.

OcLMIOCKOM, Npe/iiba MIova, NoACIIABAILE OCLMIOCKONA, MEPEIhe

JeHOCMEPHHUX BETMUHHA OCLIMIOCKOTIOM, MEpetbe napaMerapa

HaW3MEHUYHHX BEJHYHHA OCIMIOCKONIOM

JIMruTanHu MyJaTHMETPH, OCHOBHA CTPYKTYpa: Meperme OCHOBHHX
BEJIHYWHA JIMTHTATHHM MYJITHMETPOM (ToJIelIaBarkhe HHCTPYMEHTa, pajl
€a HHCTPYMEHTOM)

Ilpenopvuene Jadoparopujcke Bekoe:
. HOBBBHBﬁ}be dMIIEpMeETpa H BOJATMETPA ¥ €JICKTPHYHO KOJ10, MEPEHC

CTPYj€ W HAMOHA y KOJIY je/IHOCMEpHE CTpyje

Perynauuja crpyje u HaroHa nomohy npoMeH/BMBOT OTMOPHHUKA
(peocTar, noTeHUHOMETAP).

Mepetbe OTIOPHOCTH OMMETPOM M BEOMA BEJIHKHX OTIIOPHOCTH
MEraooMeTpoMm.,

Meperbe akTHBHE, peakTHBHE U NPUBKUHE cHare W (akTopa cHare
nomohy aMrniepmeTpa, BOJITMETpPa W BaTMETpA.

Mepemse enektpuuHe edepruje jeaHodaznum Gpojunom

MHAMPEKTHO MEpErbe CTPYje CTPYJHHM TPaHCHOPMATOPOM M CTPYJHHUM




KJIelTiumMa
o WuaupekTHO Mepeme HAMOHA HAMOHCKHUM MEPHUM TpaHchopmaTopoM.
s Meperme jeqHOCMEPHHX HATIOHA M MapaMeTapa HAau3MEeHHYHOT HAMOHA
OCLMITIOCKOTIOM

K/byuHH H0jMOBH: MEPHH MOCTYNAK, MEPHH MPOLIEC, MEPHH HHCTPYMEHT,
MEperbe ENeKTPUUHUX BEIWYWHA, TOBE3UBAE Y ENEKTPUYHO KOO,
ynorpeba MepHUX HHCTPYMEHATa, AHAJIOrHM MHCTPYMEHT, AMIHTalHH
MHCTPYMEHT, Opojuno, MepHu TpaHcdopmatop, reHepaTop cHrHana,
OCLIMJIOCKOIIL.

Enexkrponuka

o0jacHu KpucTallny cTpyKTypy nojaynposoanuka N u P tuna;
o0jacuu opmuparse PN cnoja, AMpeKTHY U MHBEP3HY
nojiapH3aLujy:

HAaLIPTa KapaKTePUCTHKY CHIIMLIMjYMCKE JHO/Ie

o0jacHu NpUHLIMI paja OUNoJapHOT TPaH3UCTOpa, CTpYje Kpo3
era M (pakTop CTPYjHOT Mojadara, HalpTa cuMoo;

objacHu npuHLMn paa GUNoaapHOr TpaH3UCTOpa Kao
npexkuaaqa;

onuuie npuHumn paga MOSFET-a ca unaykoBaHUM KaHaaoM,
objacuu npunnmn paga MOSFET-a kao npekuaaua;

onuie npunuun paaa IGBT Ttpauzucropa,

o6jacHH NPUHLIMN paja THPHUCTOPA,

00jacHH NPUHLIMI YKJbY4€Hha U HCKJBbYYeHa THPHCTOPA;
o0jacHy NPUHLIMII paja TpHjaka,

Hatpra cuMOoJ1e eJIeKTPOHCKHUX KOMIIOHEHTH (J11o/a,
TpaH3uCcTOpa, TPHjaka...)

OMHMLIE YJIOTY MCIpaBbava (yeMepaua), MHBepTopa,
JeIHOCMEPHOT M HAM3MEHHYHOT MpeTBapayia U lhHXOBE BPCTE;
OMMILIE MPHHLMIT pajia jeAHO(a3HOT THOHOT M THPCTOPCKOT
MCTIpaBsbaya ca cpe/ilboM TauKoM, 0e3 KOHIEH3aTopa U ca HhHM;
OMMILIE NPUHLMI paja TpohazHOr AHOHOT U THPCTOPCKOT
MCIIPaB/bada ca Cpe/iboM TauKoM, 0e3 KOHAEH3aTOpa U Ca UM,
OfuLLIE NPUHLIMI paaa jeaHodasztor U TpodazHor HaNOHCKOr
TPAH3UCTOPCKOT HHBEPTOPA;

OMHILIE NPHHLIKIT Paja HAM3MEHUYHOT [IPETBapaya ¢a TPUjakoM U
jeaHocTpaHoM (hazHOM peryaLlujom;

OMHLLIE MPUHLIMI paja yornepa, CIyLiTaya HarnoHa;

OMHIIIE MPHHIMI Paja ONTOETKTPOHCKHX KOMTOHEHTH;

HaBe/le OCHOBHA M YHHBEP3aJiHa JIOrHyKa KoJa.

MCITUTA HCTPABHOCT JIMO/IA, TPAH3UCTOPA, THPHCTOPA MEPEHEM
OTMOPHOCTH HA NMPUKJbYUHHM €JIEKTPOIama.

o Kpucranna crpykrypa nosynposoauuka. [onynposoauuun N u P
THIA;

s OGpazosame PN crioja; lupextHo u uHBep3Ho nonapucanu PN crnoj;

o Jluope, cuMOo1, KapaKTepUCTHKA;

o burnosapHu TpaH3MCTOP-NPHHLIMI pajla TPaAH3UCTOpa Ha MOJIENyY ca
3ajeTHHYKHUM EMHTOPOM.

e OcHoBHE KOMIOHeHTe ¢Tpyja y Tpanzuctopy. Koeduuujent crpyjuor
nojayara;

o bunonapuu TpaH3ucTOp Kao npekuaad.

o [lpunimn pana MOSFET-a ca WHAYKOBaHMM KaHATIOM;
kapakrepucTike MOSFET-a.

« MOSFET-a kao npekuaau

e IGBT tpan3ucTop, HameHa, NOBE3UBabe Y €NEKTPUYHO KOJIO, H3/1a3Ha
KapakTepPUCTHKA.

o TupucTop, KOCTPYKLM]a U HAMEHA, KApaKTEPUCTHKA THPUCTOpA

e Tupucrop y Koy HaM3MEHUUHE CTpYje

o YK/byueHe H HCKIbYUEH:E THPHUCTOpa

o Tpujak, HaMeHa, KAPAKTEPUCTHKA, MOHAIIAKE Y KOJTY HAW3MEHHYHE
cTpyje.

e GTO TvpHcTOp, HAMEHA, KAPAKTEPUCTHKA, NMOHALAE Y KONy
HaW3MEHHYHE CTpYje.

e Hcnpasisauu (yemepauu) - HameHa, OCHOBHA OJIOK 11eMa, OCHOBHE
nojaene

o JeanodazHu AHOJHHU U THPCTOPCKH MCIIPABIbAY CA CPEIOM TAUKOM

o JenHodazHu JMOAHM U THPUCTOPCKH HCIIPaB/bady Y MOCHOM CHOjY

o Tpodaznu 1HOAHM M THPUCTOPCKH MCTIPABILAYH

o WHuBepTOpH, HAMEHA M OCHOBHE MOjeNe

e JeaHotaszHu 1 TpohazHH HAMOHCKK TPAH3UCTOPCKH HHBEPTOP

o Hau3menuunu npersapayu, HaMeHa M OCHOBHE I10/1e/1e

e Hau3smeHHYHHM NpeTBapay ca TPHjaKOM W jeJHOCTPAHOM (hazHOM
peryiaimjom




e [0oBeske OMINONIAPHH TPAH3MCTOP KAO MpeKu1ad rnpema
E..'[EKTpH‘-[HOj HEeMH

o noeexke MOSFET kao npeknaau npema eleKTpHUIHO] LIEMH

e TOBEKE jeIHO(A3ZHN IHOIHH HCTIPAB/HAY CA CPEIHOM TAUKOM W Y
MOCHOM CMOjy

& HCIMHTA HCTIPABHOCTAMOHOTHITPAR/bAYA Ca CPEIFOM TAUKOM H Y
MOCHOM CTIOjy:

e HCIIMTA UCTIPABHOCT TPO(A3HOr AHOIHN HCIIPABIbAYA Ca CPEHbOM
TAYKOM M Y MOCHOM CIOjY

e MCIIATA UCIIPABHOCT jeHO(a3HOr HAMIOHCKOT HHBEPTOpa

e HCIHTA UCITPABHOCT TPAH3ZHUCTOPCKOIHYOIIEPA - cliyliTada HanoHa

e JejHocMepHH nperBapayd HaMeHa M OCHOBHE [10/e1e.

e JesHOCMEpPHH MpPEeTBApayu-TPAH3UCTOPCKH HOMEp, CIYIITAY HAMNOHA

o Onropenexkrponuka (poroanoe, GOTOTPaH3IUCTOPH U
(oTooTnopHHLH, cBeTaehe MOTYNPOBOAHUYKE IHO/IE, ONTOKAIMJIEPH);

o YBOA Y AMIHTAIHY €IEKTPOHHKY, M0jaM JHTHTATHOT CHIHAA, MojaM
NOTHYKE HyJe M jeauHnie. OCHOBHA W YHHBEp3asiaHa JTOruyKa Kona.

Ilpenopvuene Jadoparopujcke Bexkoe:

¢ Hcnurnparse HCNPABHOCTH IMOJA M TPAH3ZUCTOPA MEPEHEM
OTIOPHOCTH Ha NPUKJbYYHHM €JIeKTPOaMa.

e bunonapuu TpansucTop Kao npekuaay

o MOSFET kao npekuaau

o Hcenuruparbe HCHPaBHOCTH THPUCTOPA MEPEbEM OTIIOPHOCTH Ha
MPUKJBYYHHUM EIEKTPOIaMa, YK/bYUetbe M HCKIbYUetbe THPHCTOpa

¢ JenHotazHu AHOAHU MCTIPABIBAY Ca CPEIHOM TAYKOM/Y MOCHOM CIIOjy

o Tpodazuu auoaHu Henpaebay ca cpeHhoM TAYKOM/Y MOCHOM CHOjy

¢ JenHotazHu HAMOHCKH UHBEPTOP

o TpaH3uCTOpCKHM YoNep-CrylITay HarnoHa

KibyuHH MOjMOBHM: €/EKTPOHCKA KOMIOHEHTa, KapaKTepHCTHKa,
eJIEKTPOHCKA KOMIIOHEHTa KAao NpeKuiad, MCrpas/bad, HHBEPTOP,
HaAU3MEHWYHW [peTBapay jeJIHOCMEpPHHM [peTBapay, OINTOeJeKTPOHCKA
KOMITOHCHTA, OCHOBHA JIOrHYKa KOJ1a.

4. ¥YIIYTCTBO 3A JUIAKTHUYUKO-METOAHYKO OCTBAPHUBAILE ITPOI'PAMA

Ha MNOYETKY CBaAKE TEME YUCHHKE YIO3HATH Ca LH/EEBEHMA H HCXOHMA HacTaBe / VUeHea, MJIaHOM paja H HAYHHHUMA OLEHHBAHA.

Ob.un nacrase:

Hacraguu caapsikaju ce peaiusyjy Kao:

- Teopujcka Hacraia (70 uacoBa) u

- maboparopujcke Bemkde (35 uacora).
MecTo peannsannje HACTABe:

Teopujcka HacTaBa ce peanusyje y cnelujaJM30BaHo] YUHOHHULK, a BexkOe y oarorapajyhoj naboparopHju koja je onpemsbeHa ca cBOM NoTpeOHOM ONpeMoM.

Merone pana:
- MoHoJolKa, 11jajioliKa

- Jemounctpauuja

- Huckycuja

- PewaBame npobnema
- [IpakTuuan pan

Iloaena one/bema Ha rpyne
Opesberbe ce e Ha 2 Tpyne NPUIHKOM peain3aliuje BexOHu.




IIpenopyke 3a peaJn3anujy Hacrase:

[1punKkoM ocTBapHBama cajpikaja nporpaMa Tpeba KOPUCTHTH YCBOjeHa 3HAtba M3 MpeMeTa MaTeMaTHKa, (JM3HKa, OCHOBE eIeKTPOTEXHUKE, OCHOBE MPAKTHYHHUX BELITHHA.
Takohe je paskHO MOBE3MBATH cajipiKaje KOJU ce M3yHarajy Yy OBOM NpeAMETy ca oropapajyhuM TeMaTcKuM LeiMHaMa JIpYrux cTpyunux npeamera. [lpu Tome, Tpeba umatu y
BH/1Y /12 OBJIa/IABAIE 3HAKHMA M BELITUHAMA, Ka0 U (JOPMHUPAILE CTABOBA W BPEJAHOCTH, NPE/ICTAB/bA KOHTHHYMPAHH MPOLEC W PE3YIITAT je KYMYJIATHBHOT [€jCTBA LEIOKY ITHUX
AKTHBHOCTH Ha CBMM YacOBMMa, LITO 3aXTeBa Behy napTHUMNALM]y YUCHHKA, pasiMunuTa METO/ICKA pellicha, BeluK Opoj npumepa u kopuihere nHopmaimja u3 pasnuuanTix
M3BOpA.

Bexbe opraHn30BaTH TaKO Ja ce ojiesberbe el Ha ase rpyne. [To moryhHOCTH, v jeAHOM TepMHHY paauTH jeaHy BexOy, a Hajuiue TpH Bexkbe v jeaHoM uMKiycy. JeaHa
Bezk0a ce pajy 1Ba criojeHa — LIKOJICKA Yaca U 3a To BpeMe Tpeda Ja ce ypaje cBa Meperba U o0pane pesynraru. [1pu uspanu BemOH cBaku ydeHHK Tpeda 1a MMa NpaKTHKYM
WJIH pajiHe JINCTOBE,

V roky uzpaze BexOu yuenuke tTpeda ynyhusaru y Hauun kopuiufiersa HHCTPYMEHATA W M0BE3UBAILE eJIEeMEHATa HA OCHOBY €JIEKTPUUHE LeMe.

¥V naboparopuju Tpeba na Oyne A0BOJBHO pagHUX MeCTa /1a 3a je/JIHAM pajHuM cTosioM Oyay HajBHILLE /1BA YHEHHKA.

[Touerak BexOM ce MOKE O/IOIKMTH HEKO Bpeme /10K ce He npehe notpebGHo rpaauso.

IIpenopyke 3a peanusanujy nacrase 3a remy Ejnekrpuuna mepema:

Teopuja

- ["penike oGjainbhasaTi Ha MpUMepuMa MepHUX ypehaja koju He Mopajy aa Oyay enekrponcku. [lopen objainmerba anconyTHe W pesiaTHBHE FPElIKe YPaJHUTH M HEKOJHKO
MPOCTHX 3ajaTaKa;

- CrajiHyd ¥ NPOMEHJBMBH OTIOPHULIM, KOH/IEH3ATOPH, KAJIEMOBH ..., NIOBE3ATH €4 IPAJIMBOM M3 OCHOBA EJIEKTPOTEXHHUKE, 00JACHUTH IUXOBY YJIOTY Y MepermhHMa

- [TpuHuun pana v aeioBe eNeKTpUHHUX WHCTpyMeHaTa objacHuTH KopuiiherweM Moje/la HHCTPYMEHTA MW padyHapcKe cuMyJialidje, 3aapikati ce Ha ofjalimbersy
npuHUMna pajaa ve ynasehu y pauyscka o0jaummersa HCTHX.

- BesuBarbe amnepmeTpa v BOATMETPA Y KOJIO MOBE3ATH €a IPaJMBOM M3 OCHOBA EJIEKTPOTEXHHUKE Y NPBOM pazpeiy

- Kox Mepersa BATMETPOM M HHAYKLUMOHHM OpojHIMMa NpUKa3aTH lieMe Be3HBaba M MHCHCTHPATH Ha HHXOBOM pa3yMeBatby

- 3a nanakerbe MecTa KBapa Ha kaGiioBuMa 0abpaT No jeany - HajIoroaH1jy METOLY 3a 00jallberhe CBAKOr KBapa.

- ['eHepaTope cHIrHaia M OCLMIIOCKOTT YPaJWTH caMo MH(OPMATHBHO, 00jaCHATH Kako ce kopHcTe biiok 1emy 1ati y o0JIMKy KOjH YYEHHIIH MOTY J1a pasyMejy.

Bexxbe

I [loBe3upare amrnepmMeTpa U BOITMETPA Y EJEKTPHYHO KOJIO, MEPEHLE CTPYje W HAMOHA Y KOy je/IHOCMEpHEe cTpyje — yueHHIH Tpeba J1a NoBesKy HEKOJHKO MPOCTHX
KoJia (M3Bop M 2-3 noTpolaya) Ha OCHOBY JIaTe LEME U J1a U3Mepe cTpyje u HanoHe v iuma. [pu u3paau sesxde HHCHCTHPATH HA MPABUIIHOM M YPE/HOM MOBE3HBakLY efleMeHarTa
M 3aMHCHBAkLY PE3YIITATA MEpPEHba.

- Perynauuja crpyje u HarnoHa nomohy npoMeH/bHBOT OTIOPHHUKA — W3BPLIWTH HEKOJIMKO Mepetbe (HIp. Kajla je Kiu3a4 Ha Mo4eTKy, Ha YeTBPTHHH, HA NMOJIOBHHH U Ha ¥
MPOMEHHBOT OTIMOPHHKA) HAMNOHA U CTPYje, Kaaa je NPOMe-HBH OTNOPHUK BE3aH KAao PeocTaT M Kao NOTEHLUMOMETAap M YMOpeAWTH MX. YUYeHHLMMA JaTh wemy no kojoj he
crajatu.

- Meperse OTIHOPHOCTH OMMETPOM M BEOMA BEJIMKMX OTIIOPHOCTH META00METPOM. — YUeHUH Tpeda J1a U3BPLIE 110 HEKOJIMKO MEPEHA CBAKMM HHCTPYMEHTOM

- Mepeibe akTiBHe, peakTUBHE W NPUBUAHE cHare W akTopa cHare noMolly amrnepmerpa, BOJITMETPA W BATMETPA. — [IPe Meperba yueHulr Tpeda 1a Ha OCHOBY LIeMe
MOBEIKY KOO M u3Bpuie Meperba. Hakon Tora tpeba na obpane pesyarare. Meperse paauTd Ha HUCKUM HanoHuMa (ucnoa S0V)

- Mepetbe enektpuute enepruje jeanodazuum opojusom — yuenuud tpeda na nosexy Opojuno, HactaBHuk Moske a Ha NMOYETKY vaca YK/bYUM HEKH MoTpoliay Ha
Opojuiio U 1a yueHHIIM Ha OCHOBY CHare NoTpollaya npoteHe konuko he eHepruje aa notpoiu A0 kpaja exxOn (unu 3a 1 vac). [1pen kpaj Bexxbu ynopeauty pesynrare nporeHe
YUEHHKA Ca MOKA3HUBabeM HHCTPYMEHTA

- MHIHPEKTHO Mepetbe CTPYje CTPYjHUM TpaHC(OPMATOPOM M CTPYjHHM KJICIITHMA — CBAKH YUeHHK Tpeba J1a M3BPIIH HEKOJIMKO Mepetha

- MHIHPEeKTHO Mepetbe HarMoHa HAMOHCKMM MEpHHUM TpaHc(OopMaTOPOM — CBaKH YUeHHK Tpeba Ja U3BPIIH HEKOJIMKO Mepetha

- Mepetse jeJIHOCMEPHHX HANOHaA M NapameTapa Hau3MeHHUHOT HaroHa OCLIWJIOCKOTIOM — MTOBE3aTH ca MPajIiBOM W3 OCHOBA €JIeKTPOTeXHHKE

IIpenopyke 3a peanusauujy nacrase 3a remy Ejexkrpounka:

Teopuja



- Kpucranna ctpykrypa nonynposoanuka. [lonynpoeoanuun N u P tuna, OGpasoame PN cnoja; JlupekTHo W uHBep3Ho mnonapucand PN cnoj — oapaaurtu
MH(OPMATHBHO;

- Koz cBux enemenara (Mo/e, TPAH3UCTOPH ...) OAPaAUTH cUMOO, MPUHLMI Pajia, KAPAKTEPUCTHKY, 3a LITA ¢e KOPUCTH 6e3 yiacka y MaTeMaTHUKE aHalu3e.

I Tpau3zucTop Kao npekuaad — o0jacCHUTH NPUHLIMI PEKH/Iaka Kona .

- Mcnpaesbaun (yeMmepauu) - HAMeHa, OCHOBHA OIIOK 1eMa, ocHOBHe nojiesie. O0jacHUTH NPUHLIMN paja, pa3auky uimely IMOHHMX M THPUCTOPCKHUX HCTIPABIbava, Kao U
u3mely Mcnpagibada ca u Oe3 koHaeHsaTopa. He ynasutn y matematuike aHanmuse.

- MuBepTopu 1 npeTBapaun — 0ApaJnTH NPUHLKN paja, HaMeHy, 0e3 yJlacka y MaTteMaTH4Ke aHaln3e

- OnropenekTpoHrka 0GjaCHUTH NPUHLIMI Pajia €IEMEHATA U /1€ C& KOPUCTE

- EneMenTe AMrUTAIHE €/IEKTPOHHKE OJPaMTH HHPOPMATHBHO.

Bewxbe

- Hcnurueaise HCMPABHOCTH AHOAAa W TPaH3HCTOpAa MEPCeH-CM OTMOPHOCTH HA MPHK/BYYHHM €ACKTpOolaMa — YYCHHLUMMAa OaTH HEKOIHMKO pasHYHTHX OHoda W
TPaH3UCTOpPA, /1a HA OCHOBY O3HAKE M KAaTalora yTBp/ae 0 KOM €JIEMEHTY je ped, a 3aTHM J1a UCTTUTA]y HHXOBY MCIPABHOCT MEPEHEM OTHOPHOCTH.

- BunonapHu TpaH3MCTOP KA0 NMpeKHay — yueHHK Tpeba a NoBeske KOJI0 Ha OCHOBY 1lIeMe M J1a M3MepH CTPY]Y MPH KOjoj ce TPAH3UCTOp OTBapa, OIHOCHO 3aTBapa

- MOSFET kao npekuaau - yueHHK Tpeba /1a MoBeske KOJIO Ha OCHOBY LIEM€ M J1a M3MEePH HarloH MpH KOMe ce TPAH3MCTOp 0TBapa, OTHOCHO 3aTRapa, BoauTh pauyHa na
YUEHHLIM MPUMETE HA KOM HarnoHy ¢e TPaH3UCTOp NMOTIYHO OTBapa

- HMcnuTuBarbe HCNpaBHOCTH THPHCTOPA MEPEHEM OTIOPHOCTH Ha MPHKJbYYHUM €JIeKTPOIaMa, YKIbYueHe H HCKIbyUehe THPHCTOpa — YUeHHIIM Tpeba 1a NPBo WenuTajy
HCMPABHOCT THPHCTOPA, 4 3aTHM [1a NMOBEHKY CINCMEHTE MO LWWEMH H H3BPLIC YKJBYYCH:C H HCK/BYYCH:C NOTpOLLIaYa

- JeaHodazuu AMOHM MCMpaB/bay ca Cpe/ilbOM TAYKOM/Y MOCHOM CMOjYy — y4eHHUK Tpeba /1a noBexe eleMeHTe Ha OCHOBY LUEME W M3MEepH YIa3HW (HAM3MEHUYHH) U
U31a3HM (jeIHOCMEpPHH) HArNoH npyd oMckoM onrepehetsy. Mepere U3BpLIUTH NpBo 0e3 KOHAeH3aTopa, a 3aTUM ca ibuM. BexOy paautd Ha curypHom Hanony (ucnoa S0V)

- Tpothazuu 1HOAHM HUCMpaBibay ca CPeilbOM TAYKOM/Y MOCHOM crojy. - YueHuk Tpeba a W3BpIIM Mepere Ha yHamnpe/ MpHIpeM/beHoj MakeTH. MepH ce yiasHu
Hau3MEeHHYHH HanoH (ha3Hu M JIMHU]CKH) M M3/1a3HU jeJTHOCMEPHH HAmMoH, ca U 0e3 KOHeH3aTopa Y3 HEeKOJIMKO pasfinuuTHX oMckux ontepehema. [1pu peanuzaumju pexde
CKPEHYTH NaKiby YUEHUMLMMa Ha rPajIdBO M3 OCHOBA eNleKTpoTexHuke. BesxxOy paauTh Ha curypuom Hanony (ucnoa S0V)

- Jennodaznmu HaNMOHCKKU MHBEPTOP — U3BPLIMTH MEPEILE YIA3HOT W M3/1a3HOT HAaroHa Ha MakeTH. BexxOy paauty Ha curypHom nanony (uenoa S0V)

- TpaH3ucTopeKK YONEp-CryLITay HaNoHa - U3BPIIMTH MEPEH-E YJIA3HOI M W3J1a3HOT HanoHa Ha MakeTH. BesxOy paauT Ha curypHom Hanony (uenoa 50V)
IMpenopy4enn 6poj yacoBa no reMama:

EnexkTpuuna mepema:

- TeopHjcka HacTara 34 uaca

- naboparopujcke BexOe 16 uacosa

Enexrponnka:

- TeopHjcka HacTapa 36 yacoBa

- naboparopujcke BesxkOe: 19 uacosa

5. ¥YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLIEELUBAILE YUEHHUKA

HaCTaB][HK, HA MOYETKY LKOJICKE NOAHHE H/IH Ha MOYETKY TEME yno.'suajc YUCHHKE Ca HAYHHOM OLCH:HBaHA, THHAMHKOM H €/ICMCHTHMA OlCH:-HEaH:A.

[Ipahemwe pa3poja, HanpeoBamba U ocTBapeHocTH nocturuyha yuenuka o6aesba ce (JOPMATUBHUM M CYMATHBHUM OLICHHBAEM.

Ouemnpatbe YueHHKa ce o/1BHja y cknaay ca [IpapunHukom o ouewupamy. IlorpebHo je, Ha noveTKy HIKOJICKE TOJAWHE, YTBPANTH KPUTEPHjyMe 3a OlieHHBame (y cKaay ca
]'[pannnnuxom 8] OlleHaHBill-hy), MPBEHCTEBCHO 3a CYMATHEHO OLICH:HEBAHC H Ca HhHMA YNO3HATH YUYEHHKE

DopMATHBHO OLEHLHBAILE CE 0/IBUja HA CBAKOM 4acy Kpo3:

- npahere aKkTHBHOCTH yueHHKa Ha Yacy (Tj. NpoLecy yuera);

- KOHTHHYaJHO npahiera JOCTHIHYTHX HCX0a M HUBOA MOCTHIHYTHX KOMIIETEHLIH]a,

- KOHTHHYaJHO nipahierbe cTenena OcTBapeHux MpaKTHYHUX BelTHHa Ha JabopaTopujckum Bexkbama,



- yueurhem yyeHHKa y 3ajeIHMYKOM pajy /pajay rpynama

dopmarueHa otleHa caapiku cienehe enemente: onue noctrruyha yueHuka, onue aHrakopara yUeHUKa M MPENOPYKE 3a Ja/be HaNpeaoBatbe.

HactaBHHK Y MOCTYNKY OLehUBaba NMPUKYIuba M Geeku noaarke o nocturuyhuma yueHuka, npouecy yuera, HanpeaoBatby M paspojy YYeHHKa TOKOM FOJHHE Y AHEBHHUKY
pajia ¥ CBOjOj MearouiKoj J0KYMEHTALH]H.

Yuenuke Tpeba ocnocobibapath W oxpaOpuBaTH Ja Mpolekyjy CONCTBEHH Hanpeaak y OCTBapHBalby MCXOJA, KA0 M HAnpenak ApYrux ydeHuka, y3 oaroeapajyhy
apryMeHTauujy.

CymaTHBHO OlCHHBAE CE BPLUM HA KPajy NPOrpamMcKe LieMHe, MOLY/1a MK 3a K1acH(UKALIMOHH NEPHOJL W3 NPEIMETa Ha OCHOBY:

- yCMeHe MpoBepe 3Harba;

- KOHTPOJIHUX M JomahuX 3anaTaka

- TECTOBA 3HaIba, OJIHOCHO 3a/1aTaKa 00JeKTHBHOT THIA.

I u3BelnTaja o ypahenum naboparopujckum peskbama

- MPOBEPOM MPAKTHYHKX BELITHHA Ha 1a60opaTopHjcKUM BexkOama

- MojiaTaka NPUKYNbeHHX (POPMATHBHHM OLICHHBAHEM

@OopMaTHBHO M CYMAaTHBHO OLICHHBAE [IE0 CY je/IMHCTBEHOT Mpolieca OlieHhWBabha 3aCHOBAHOT HA YHanpe YTBpheHUM KpUTepHjyMHMa ca KojHMa Cy YUeHHIIH GrarospemMeHo
YIO3HATH.



Hazus npeamera: EJEKTPUYHE HHCTAJIALIHJE

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU H TPAJAIGE

["oanimu oHa yacora: Teopujcka HacTapa Bexbe IlpakTuyiHa HacTapa Hacrapa y Gnoky YKynHo
1 74 0 0 0 74
1 70 0 0 0 70
11 62 0 0 0 62

2. IMJbEBH YYEIbA:

- YnosHaBame yHEHHMKA Ca BPCTaMa eNEKTPHUHHX WHCTAALIMjA KOje ce KOPHUCTE Y pasHUM 0DjekTHMa

- OcnocobsbaBatbe yYeHHKa 3a 3alUTHTY OJL NIPEBUCOKOT HANOHA OMPA W HErOBOT J€/10Batba

- Cxpararbe 3Ha4aja 3alITUTHUX Mepa 0J1 BUCOKOI HanoHa, o0e30belupare yeioea norpebHUX 3a cripoBoljerbe 3alITUTHUX Mepa, Kao M NMPaBMIIHO MOCTYTIAke MPUITHKOM
u3eoherba 3alITHTHHX Mepa

- ViosnaBarme yueHHKAa €a eJIeKTPHYHHUM, MEXaHHWYKWM M JIPYTHM KapakTepUCTHKaMa elleKTPOMHCTAIALMOHOI MaTepujaia W npubopa, paad npasuidor uzbopa u
MOHTasKe

- YnosHaBaibe CBOjcTaBa U KapakTrepucTHka ypehaja u onpeme 3a HiBolerse eleKTPHYHUX UHCTAllalMja

- Kopuwhemwe Tabnuua y kojuma cy jate KapakTepUCTHKE NOjeIMHUX ellemenara v ypehaja

- Yno3HaBatbe cTaHAApAa M TEXHWUKUX NMPOMNHKca 3a U300p ornpeme, MOHTAXKE W OJIprkaBatba eleKTPHUHUX HHCTanaluja

- VYnosuapame yclioBa M 3axTeBa KOju Mopajy j1a Oyay vcnymeHu npu uzsohery u kopuuiherwy eeKTpHYHUX HHeTalaluja

- YnoszHaBawe BarkehMX TEXHHUKHX MPOMNHCA KOjUMA ce peryiuiiie H3poherme eeKTPUUHUX MHCTAallnja Y HOPMaIHUM U Noce0HHUM yCIoBHMa

- OcnocobbaBamse 3a uzgohere enexkTpuuHuX MHCTanalMja y cramOeHum objekTimMa, jaBHUM 00jeKTHMA U MHYCTPHJCKMM MOCTpOjeuMa

- OcnocoOsbaBathbe 3a MPABUITHO OJIPKaBake eICKTPUYHHX MHCTATAIM]a, Kao M 3a MPaBHITHO MOCTYMNAame NMPH O/IpaBatby U OTKIamkatby HACTAIHX KBapoBa y
eNIEKTPHYHHM MHCTaNalHjamMa

- Ynozuaeame cajpikaja npojekta kao W oarosapajyhinx npopauyna 3a onaduparme ocurypada u oapehupame npecexa npoBoHuka.

- OcnocofbaBarbe 3a YCNelHH’]y pealn3aliijy caapskaja nporpamMa 0CHOBA NPaKTHYHHUX BELITHHA M NPAKTHYHE HACTaBe

3. TEME, HCXOJH, NIPENTOPYYEHH CA/IPKAJU U K/JbYUHH ITOJMOBH CAIAPKAJA
Pazpen: npsu
ok hony wacosa: Teopuja: 74uaca;



HCcxoau

TEMA MPEIMOPYYEHH CAJIP/KAJHA / KIbYYHH ITOJMOBH CAJIPIKAJA
Ilo 3aBpiieTky Teme yueHuk he 6utH y cramy na:
e o0jacHud MOjMOBE MOTPOLLIAYA U M3BOpA €HEpruje. e [lojam noTpoluaya U U3BOpa eHepruje.

“OjaM L] HEI?E,‘IB OCHOBHEC €JICKTPHYHC BCJIHYHHE [r'[je)],[/]H}'[].[e. ) ¢ OcHoBHe CJICKTPHYHE BCIIHYHHE }'{.je,I[HHH].[E.
noTpomava ¢ 00JacHM OCHOBHE HAYHHE NMPOU3BOAILE, NIPEHOCA K auctpubyumje | o Ilpouzeoama ENEKTPU'IHE eHEpruje. .

oCHOBe eJIEKTPHUHE eHepHje. ) o Ilpenoc u quctpubyumja €JICKTPUYHE eHeprije.
J—— & OINHLIE BPCTE EIEKTPHUHKUX HHCTANALM]a. ‘ e Bpcre enekTpuuHmX HHCTanauuja.

5 e HaBe/le OCHOBHE JIEIOBE €NEKTPUUHHX HHCTANALM]a. . o JIenOBH eNeKTPHUHKUX HHCTANalM]a.

HHCTAJIAIH)A

Kibyunu nojmosu: [Torpoway, u3sop eHepruje, eJleKTpuyHe HHCTaJ1aluje

Mepe 3amTuTe
01 cTpyjHOr

HaBe/1e OMACHOCTH O] ENIEKTPUYHE CTPYJe.
Hape/e U 00jacHU Mepe 3alTHTE O/ CTPYJHOT yaapa.
Hapoau npouenype npyskatba npee nomohu npse nomohu npu

e OnacHOCT 0J1 e/IeKTPHYHE CTPYje Ha YOBeKa.

Mepe 3awtiTe 0 WTETHOT AEIOBAILA EIEKTPUUHE CTPYje.
[Tpea nomoh npunukom crpyjHor yaapa.

Yyiapa yaapy eJleKTpHuHe CTpyje
s MPHMEHH 3aLUTHTHY ONMPeMy H 3allTHTHE Mepe. K/byuHH HOjMOBH: CTPYjHH Yaap, Mepe 3aliTHTe
Aunar 3a e pa3zIMKYje U KOPUCTH pasHe BPCTE asnaTa. o Auar 3a u3Bohere U O1pKaBatbe eIEKTPUUYHUX HHCTATIALM]A
u3Boheme n
op:KaBame
eJIeKTPHUHHX
HHCTAJIANM]A
e HaBeJle MaTepHjalie KOjH ce KOpHCTe 3a H3pajay NMPOBOHHKA o IlpoBoanHLM M KaOIOBK: MaTEPHjall 32 U3pajly NPOBOJIHKMKA W KalsioBa,
e HaBejle MaTepHjalie KOjH ce KOpHUCTE 3a H3pajly M30ialuje HEW30JI0BaHH MPOBO/IHHULIA, H30JI0BAHH MPOBOJIHULIM, KaOJIOBH, O3HAYaBaHE
e HaBeJle BPCTE HEM30J0BaHMX MPOBOJHMKA U ofabepe HUXO0B NpoBOAHMKA W KabloBa, cTaHap/iHe MOBPLUIMHE MONPEYHUX NpeceKa
npecek Ha OCHOBY cTpyje onrepeherba kabnosa.
e HaBe/e BPCTE U30JI0BAHUX MPOBOJHHMKA U HbUXOBY HAMEHY e HM300p nonpeunor npeceka npoBojHuKa U kabiosa Ha ocHoBy Tabesa U
» HaBeje BpcTe kabnoBa 1 00jacHu rae ce npumMemnyjy YCIIOBA Mojarama.
« opabepe npecek NpPOBOHKMKA OCHOBY Tabena u ycroBa nonarama. | e [lpubop 3a uncrananmone kabnoee: odyjMulie, pa3sBojiHe KyTHje,
E ” ¢ onabepe THI H30J10BAHOT MPOBOHMKA MITH Kabla Ha OCHOBY KabIOBCKE YBOHHULIE.
ene-lllc?[:f:':::{x yC/IOBa Mojaratba ; o Ilpubop 3a eHepreTcke Kaﬁﬂone: kaO/lIOBCKe riiaee, KabIoOBCKe CrOjHHLIE,
EmeraaAmja s TYMauW O3HaKe M30JI0BAHMX MPOBOJIHHKA U Kabopa. KabJoBCKe narnyyuiie, CrojHUIe 3a kabloBCKe #He, npubop 3a

LN

o0jacHW NpUMeHy eleKTPOHHCTANAIIHOHOT prUbopa

HaBe/le BPCTe MHCTATALMOHUX LIEBH

uzabepe npevHyuKe LeBH npema Opojy U NOBPLIHHK NONPEeYHOr
npeceKa W30JI0BAHMX MPOBOJIHUKA U KadJoBa.

HaBe/1e OCHOBHE MPENOPYKE 3a MOJarambe NPOBOIHHKA
MHCTA/IALIMOHUX LIeBH U npubopa.

pasuKyje pasinunuTe NpUKbYUHE ypehaje.

o0jacHW HaYMH NOBE3HBaba NMPHUKILYUHOT ypeljaja Ha eneKTpHUHY
MHCTaNALM]y.

obeneskaparbe Kabnopa.

HHucTanaumone HEBH M lUXOB NPUOOP: METAITHE M HEMETAIHE LIEBH, U300p
MHCTANALMOHMX LIEBH MpeMa npevHuky u 6pojy npoeoaHuka, npudop 3a
LEBH (CMOJHULE, JIYKOBH, pa4Be, pa3Bo/He KYTH|e).

[Mpukibyunu ypehaju: npuk/byuHuLEe - MOJe1a MpeMa KOHLELM|H, MECTY
Yrpajtbe, MEXaHHYKE 3alUTHTE, YTHKAUYH.

EnemenTH 3aiuThTe: TOM/BMBK ocHrypauu tuna D u B, ayromatcku
OCHTYpayH, BUCOKOYUHHCKH OCHIYPaUH.

M300p Ha3MBHE CTpYje OCHrypaya rnpemMa nornpevyHoM Mpeceky NpoBOJHHKA.




Hagejle 3awTuTHe ypehaje

objacHu ysory 3aluTHTHHX ypehaja

o0jacHM HAYMH NMOBE3HBAILA 3aIITUTHUX Ypehaja Ha enekTpuuny
MHCTaNaLH]y.

Habpoju MpeKkHiayue Koju ce KOPUCTE Y eeKTPUIHO] HHCTaTalH]H.
00jacHM NMPUHLKN pajia NPeKHIauKuX eJeMeHaTa

. l'[pelm,uaqm CIIEMEHTH. pacTaB/baiu, 1‘peﬁeuac1'e CKJIOINKE, HHCTAIaluHOHE
CKJIONKE, KOHTAKTOPH, TaCTEPH.

Kibyunn nojmoeu: I1poeoaHuk, ka0, MonpevHH npecek, OCHTypay,
npekuaay

Ileme y
€JIEKTPHTHHM
HHCTAJAIHjaMa

KOPHCTH OCHOBHE CUMGOJIE Y €leKTPOTEXHHIIH
LpTa IeMe jeTHOCTABHU]MX MOHO(DA3HUX W TPOhazHUX CTPYjHHX
KoJa

« CumOosH 1 03HAKe KOjH ce KOPUCTE Ha llleMaMa eIeKTPHUHHX
MHCTaNalMja.

e JeqHOMOHE LIeMe H 1lIeMe Be3e.

o llleme Bese  jeJIHONOIHE LIEME CTPJHUX KOJIA OCBETIbEtba.

e Illeme Beze u jeanornonne weme MoHO(pGa3zHUX U TOPAZHUX CTPYJHHUX KOJTA
YTHYHMLA W TEPMUUYKHX [I0TPOLLAYA

Kibyunn nojmosn: lllema, monodasuu, Tpodazuu




Paspen: apyru
ok hona yacosa:

Teopwuja:70 yacosa

TEMA

HCXO/HU
Ilo 3appietky Teme yueHuk he OuTH y cramy na:

IPENMOPYYEHH CAAPKAJH / KJbYUYHH ITOJMOBH CAIPIKAJA

Bpere u geqioBu
CJIEKTPHYHHX
HHCTAJIAUM}A

neuHUIIE eNeKTPUUIHE HHCTaNaltje

o6jacHH HaAMEHY H

crnetMUYHOCTH NOjeIMHNX BPCTA eNeKTPUUHUX HHCTANalH]a
ofjacHH HAMEHY MojeIMHUX JIe/TOBA eleKTPHUHe MHCTalalluje

e 00jacHM HAUMH NPHKIbYUEHHA 00jeKaTa Ha MPEiKy

o llomena enexTpuuHHUX HHCTANALM]A: HHCTANALIMjE jake cTpyje u cnabe
cTpyje.

e HMHcTanaumje y cyBMM M BIQKHHMM NPOCTOpHjama

« [lpuBpemeHe uHcTanaumje

I'pomoGparcke HHCTaNaLHje

HMucranaipje manux HaroHa.

e Hucranaumje y npocropujama ca cneuu(puuHiM ycI0BUMA.

o JlenoBH eNEKTPHYHUX HHCTATIALH]A.

o [IpuKibyuak eNneKTpHYHHX MHCTATalMja Ha MPEXKY, Haa3eMHu KyhHuu
NPUKJbYYAK, KabloBCKH KyNHH NPUKILYYaK.
Pazpoane Tabne v opmaHH (HamMeHa, KOHCTPYKLIMja W Mojiena).

o CrpyjHa kona (ocBeT/betbe, YTHUHHLE, CUIHAIM3aL1]a 3BOHA..)

e Hucranauuje cnabe crpyje (tenedon, TB anrena, unrepdon, cucrem
3aLITHTE O/1 N0KAPa, CHCTEM 3aLTHTE 0/] TPOBase)

Kibyunn nojmosn: ['pomobpaH, enexkTpuiHa Mpesxka, CTPYjHO KoJlo

Cranaapau n

MMeHyje OCHOBHE IpoIuce y 00/1aCTH eNeKTPUYHHX HHCTAlALM]a
npoxale U3BOpe M 3HauajHe opeade TEeXHWUKMX HOPMATHBA
ne(uHHULIE 3aBpLIHE 0/peade TEXHHYKHX Nporuca

e Texuuuka perynaruea, nojam crangapaa (DIN, IEC, SRPS). Ilojam
TeXHUYKHMX Npornuca (eJeKTPOTeXHHUUYKH MPOITUCH).
o ['paHcku u MHTEPHHM cTaHaapaH. TeXHHYKe NPEnopyKe U YIYTCTBA.,

CJIEKTPHYHHX .

o0jacHuW u3pay NnojeJMHUX eNeKTPHYHUX HHCTaIalHja

“::::;;::bia e CIPOBOJAM Mepe u oapende U3 NpaBuIHKKA 3a oAroBapajyhe pagose | e l'lppnncu 3a u3BOherbe eIeKTPUUHNX HHCTaNalK]a y cTaMOeH|M
unu obnact ofjekTMa
CJACKTPHUHHX . .
N o— HABOJIM 3HAuaj NPUMEHE CTaHJap/a v nponuca e YrnosHaBame ca 3aKOHOM O M3rpajiibu objekara U JOKyMEHTHMA 3a
Boljerbe eeKTPO HHCTANATEPCKUX Pa/IoBa.
Kibyunn nojMoBn: 3aK0oH, CTaHAap/1, MPOMHKC, MPENnopyka,
IMpukmyuak o 00jacHW HaMEHY NpUKJbyuaKa Ha oOjekar e Hajzsemuu npuksbyyak (KPOBHH M 3UHH)
objexTa Ha e HaBE/E NoJely NPUK/bYUaKa Ha objexkar e H3pohewe HaazemHor npukibyuka nomohy camonoceher kabnosckor
HHCKOHANOHCKY | e HaBe/e M0je/IHHE eJIeMEHTE HA/I3EMHOI M MOI3eMHOI NPUKIbYUKa cuona (SKS), camonoceher kabia U rojium npoBoaHULIMMA
MpEKY e 00jacHM HAYMH U3pajie W MOBe3UBabA HA/3EMHOT U MOA3eMHOr o KaOnoBcku npuksbyvak
NPUKIBYYKa « H3pohemwe kabnoBckor npukibyuka Ha kabnoecky HH mpesky v na
Hazemuy HH mpesxy.
Kbyunn nojmosn: [pukibyyak, cHon
H3pana e 3ujapcKku pazoBH - pazmMepaBatbe M odenekaBaibe, Koname 1 Oyuiere

3HI0BA.




HHCTAJALM]A Y | o pa3jjinKyje e/IeKTPOMHCTANIALMOHY ONpeMy U npubop o [locrasbame 1 npuuspliinpatbe MOHTAKHUX Pa3BOAHMX KyTHja W
o0jekTHMA e 00jacHH NMOBE3MBAILE U MOHTAXKY NPEKKIaYa, YTHUHHLA, (PUKCHUX MHCTANALMOHUX LIEBH

NMPUK/bYHaKa U CBETHUIBKH ¢ Enexrpuune unctanaumje y 3uay - HeNnocpeaHo y 3u, Y MHCTATALMOHUM
LIeBMMa, y or1aTi — OeToH

e EnexkrtpuuHe HCTananuje Ucrnoa mantepa - npuéop M npenopyke.

e EnexTpuuHe MHCTananuje Ha 3My - OACTOjHUM o0yjMHLIaMa, ¥
MHCTAALMOHUM LIEBMMA, KaHaIuMa

« Enextpuune uHcTaNalMje Y NPOCTOPHjaMa ca KaJoM M TyLiem: npudop u
npernopyke.

o [locrasbarse - nonarambe NPOBOJHUKA Y 3U1, LIEBH H KaHaJle.

o [loBezuBaibe y pazBOAHUM KyTHjama

e MoHTaka ¥ NoBe3HBatb-e NpeKHaaua, yTHYHHLA, (PUKCHUX MPHKJbYYaKa

o [locrasibame M MOBE3UBAILE CBETHILKH

Kbyunn nojMoBH: npekuaay, YTHUHKLA, CBETHILKA, pa3BOAHA KyTHja

e KIacu(HKyje BpCTe M Je/I0Be TelleKOMYHHKAIIMOHUX MHCTanaumja u | e TenekoMyHUKkallMoHH KabioBH, BpeTe M KOHCTPYKLIMOHH €/IeMEeHTH

MHCTAlALMja CUIYPHOCHUX CHCTEMA o O3nauapaibe, yiiora apMatype, ekpana, Hoceher enemenra y kabnosuma,
e o0jacHW HaYMH pajia NOjeIMHMX eJleMeHaTa 1 MHCTalal]a cnosbHun yTuuaju Ha TK kabnose)
e YOuaBa pasiibKe TMPOBOAHHKA M KaO/lOBA 3a TENEKOMYHHMKalMOoHe 1 | o CTaHaap/v U NPOIHCH 3a M3Pajly TEJICKOMYHHKALMOHHX M CHIHATHHX
CUTHAJIHE MHCTAalunje MHCTAnaluja
s Hape/le OCHOBHE MPOMNKCE W CTAHAAP/e 3a H3pajly o TenedoHcka MHCTANALM]ja — NPOBOHULM U YTHUHHLIE,
TenekomyHukan TeJeKOMYHHUKALMOHUX W CUTHAJIHHX MHCTaNalulja e HMHcTanauuje 3a aHTEHCKH cHcTeM (MACHBHU AHTEHCKH CHCTEM -
HOHE M CHIHAJIHE | o KOAKCHjallH1 KabJIOBH, KOHEKTOPH H aJIalTePH, CILTHTEpH/KariepH
HHCTAIALH]e OJIBOIHH LM

e Hucranaunja unreppoHCKUX cHCTEMa - ayAHO, BUIEO CUCTEMH;
[TpoTHBHIAHKMYHO OCBET/bEILE

e Hucranaumja 3a Buaeo Haazop;

e Hurepner mpeska - UTP kabnosu

o MucTanaumje npoTHBMPOBATHOT ATAPMHOT CHCTEMA

Kmbyunn nojmoBn: TenekoMyHHKalMja, CHTHAIHA MHCTANalHja

o jedunuLe WwTa je cTpyjHU (eNeKTPHYHH) yaap. e YTHLaj elleKTpUUHE CTPYje Ha YOBeKa
e HaBe/le Kako CTpyja Jesyje Ha opraHusam. « [lojam AMPEKTHOr M MHIMPEKTHOT 10/1Mpa
e O/Ipe/M KOjH Cy Npecy/iHu (GaKTopH NPUIMKOM CTPYJHOT yaapa. « Mcrospemena 3alutura o1 AMPEKTHOr M MHAWPEKTHOT J0Mpa.

JamraTa 01

enexrpamor | * HaBe/le KaKo ce BPLUM 3allTHTa OJ1 HalloHa 10Hpa. e 3aluTura o1 AMPEKTHOr J10AMpa.
e HaBe/le TEeXHHYKE Mepe 3aluTUTe O AMPEKTHOT A0Hpa. e 3alTuTa 01 MHAMPEKTHOT J01Hpa.
yaapa e HaBe/le TeXHHYKE Mepe 3alliTHTe MHAMPEKTHOT 10AHpa e 3awTiTa ayToMaTcKMM McKIbyderbeM Hanajamsa (TN cuctem, TT cucrem,
¢ Pa3sMKYje CHCTEME 3aLITHTE H IbHXO0BE MOCeOHOCTH . IT cucrem
e 00jacHH pasnuke y U3Boherwy MHCTANALM]E Y 3aBUCHOCTH O] e 3awruta nomohy 3awmrutHor ypehaja audepenuunjanue crpyje

CHUCTEMA 3allITHTE. . l'Iponepa HETMPEKHIAHOCTH 3alUTHTHOT NMPOBOJAHHKA




® H3J10KH 311aqaj INPHUMEHE K 3alUTHTE O/ SNIEKTPHYHOI Yiapa.

e 3awrura ynorpebom ypehaja knace Il win oarosapajyhom usonauujom.

¢ 3alUTHTA OCTAB/BAILEM Y U30JIOBAHE [IPOCTOPH]E

o 3awrrura ynorpebom Masor paguor HanoHa (SELV)

e 3awTHTa eNEKTPHUHHM OJBajarbeM

o ['1aBHO M IOMYHCKO W3je/IHAuaBabe MOTEHIHjaa.

« [lIpocTopHje ca KaJloM U Tyliem - nocebHe TeXHHUKe Mepe 3allTHTe 0]1
€JIEKTPUYHOT yiapa.

Kmyunn nojmosu: Jloaup, audepenumjan

HaBe/le BpCcTe rpoMOOpaHCKUX HHCTaIAlH]a

e JeduHMILE H3jeHAYaBaIbE NOTEHIH]ala Y 00jeKTy

e HaBe/e MATEPUjAIE U eJIEMEHTE KOJH Ce KOPUCTE 3a U3paLy
rpomoOpaHcKke HHCTaaluje

o Dusnuke 0cHOBE aTMOCHEPCKOT MPAKHLEHHA.

o Crosbaluiba rpoModpaHcKa HHCTalALK]a: NPUXBATHH CUCTEM, CIYCHH
IPOBOJHHLIM 32 Y3eMIbEHbe, H3je/IHAYABaIbe IOTeHLIHjaIA.

o Yuyrpaua rpomoOpaHcka MHCTa/IALM]a: H3jeIHaAYaBakbe NOTEHLMjaa,

I'pomoGpancka |  HaBe/e OCHOBHE MpoOIHUce 3a W3Boherbe rpoMo0paHcKe HHCTANALHje OorpaHuvaBatbe TpeHarnoHa 3alTHTHUM ypehajuma.
HHCTAJIANMjA e 00jacHH MocTyrak u3paje u KoHTposie rpoMoOpancke HHeTanauuje | e« EnemenTt rpomo0pancke MHCTaNalmje.
M3pana rpomoGpancke HHCTANALMje.
Konrpona rpomobpancke uHcTanaiuje
Kbyunn nojMoBu: arMocdepcko npaxkmberse, NoTeHLrjal, npeHanoH
e 00jacHHTH yJIOry, eleMeHTe y3eMIbHBaya. EnemenTH y3emiberba: y3eM/bHBaY, 3eM/bOBO1, CAOUPHHU 3eMIbOBO/IL.
HaBe/le y3eM/bHBade Koje ce ynorpedibapajy 3a y3emberse IMojena yzemibersa no hyHKUMK: 3aIITHTHO, PajiHO, FPOMOBpaHCcKo,
objekara. 3/1PYIKEHO.
s HaBejle MaTepHjajie Koju ce KOPUCTE 3a W3pajly y3eMJbHBaua o Tunoew yzemsbHBaua: no Marepujaay oj kora cy uszpalienu (LeBu, Tpaxe,
e OIMUILE MOCTYNAK MPaBHIHOI MOBE3HBAbA Y3EM/bHBAYA. njioye), Mo HauYMHY M3BOhera (XOPU30HTATHH, BEPTHKAIHH, KOCH), 110
Vaermerne e 00jacHHUTH yJIOTY H €JIeMEHTe Y3eMIbHBaua. Cpe/IMHU 110 KOjOj ce Nnonaky (Y3eMJbMBauM Y 3eMbY, TeMeJbHH

Y3eMJBHMBa4M), M0 OOJIMKY (MPCTEHACTH, MPEKACTH).
Marepujan 1 npecek y3emsbHBaya.

Cneuudguyna OTHOPHOCT ThA.

OTnopHOCT pacnpocTHparba y3eMJbUBaya.

e Mepeme OTIOPHOCTH y3eM/bHBaua

Kibyunn nojmosun: Yiemibere, OTIOPHOCT pacrnpocTHpara

MonTaxka n
NOBE3HBAILE
pasBojue Tade
crana

L]

Hape/e ypehaje u onpemy norpeOHy 3a MOHTaXKy pazsoaue tadie.
¢ ofjacHM HAYHH MOHTaXKe pa3BoaHe Tabiie.
o Onue 3nauaj pacnojene ontepehera no gaszama.

e Llprame jeanoruionne weme paszpoae tabdse

« Pacnopena ontepehersa no azama

« H3bop ocurypaua u onpewme.

e MoHTaska elleMeHaTa 1 NoBe31Batbe elleMeHaTa npeMa jeIHONoNHOj
LIEMH.

e CtpyjHa Kofa M cabUpHULIE 3a HYJY H Y3EMIbEILE.




Kibyunn nojmosn: passojua tabia, pacnojeia onrepehietsa, cabupHuie,
OCHTYpadu




Paspen: Tpehn
loguuek o yacosa: Teopuja:62 yacosa

HCXO/IH

TEMA
I'lo 3aBpuieTKy Teme yueHHk he OUTH y cTamy na:

MNPEMOPYYEHH CAJAPKAJH / KIbYYHH ITOJMOBH CAJIPIKAJA

* HaBE/E BPCTE CTEMEHHUINHUX ayToMaTa
. OﬁjaCHH leMe BE3HMBaHa CTENEHHILHHUX ayToMaTa

Crpyjna koia ca
CTeneHHHUIHHM
ayToMaTom

o CTpyjHa KOJa OCBETIbEH:A ¢a MMIYJICHHUM OHCTAOHIHHM peeoM (MMITYJICHOM
CKJIOMKOM).

« BpcTe cTeneHUIIHUX ayTomara (TajMepa) M LeMe MoBe3uBarba (jeIHONoNHe U
pasBHjeHe Lieme).

. Hspaua CTENEHHIUHOI OCBET/BEH:A Ca CTENCHHIUHHM ayTOMATOM, TPOHKHYHO H
HETBOPOHUYHO.

K/byunn nojmosn: bucrabunno, ayromar

e HABCAC OCHOBHE CBCTJIOTCXHHUYKE BCIIMYMHE,

« Habpoju cBeTIOCHE H3BOpE

e OMHILE OCHOBHE KAPAKTEPHCTHKE CBETIOCHHUX M3BOPA.
HaBeJle OCHOBHE THIOBE CBETHILKH

HaBe/Ie YCJIOBE 3a MPABHITHO M 1060 OCBET/bEHE.

M3BE/IE je/IHOCTABHU]H MPOPAUYH YHYTPALIHber OCBET/beHa

Enexrpuuno
OCBeT/beHse

e OCHOBHHM MOJMOBH: CBETJIOCHA jauHHA, CBETIOCHH (PIIYKC, KOJHYHHA
CBETJIOCTH, OCBET/baj, Oibecak

e Bpcre cBeTI0CHHX M3BOpA: CHjANIMIIE Ca METAIIHMM BIAKHOM, ()TyOpecleHTHE
cHjanulie, HEeOHCKe LieBH, noce0He BPCTe CHjalinlia, CBETHILKE H IbUXOBE
CBETIOCHO MEXaHUYKE KapaKTEePUCTHKE.

o Cujanuiie ucnymeHe METAITHHM napama (;KUBHHE CHjasnlle BACOKOT MPUTHCKA,
HATPUJYMOBE, METANI-XAJIOreHU/IHE, CHjalIULIE).

e Cpemiehie uesu: npuHUMI pajga v IpUMEHa.

o Komnakruu ayo ussopu. Pa3poj komnaktHux quiyo u3sopa.

s Tpenepetbe CBETIOCTH M CTPOOOCKONCKH edeKar.

e MHAYKUMOHH W3BOPH CBETJIOCTH,

o JIEJ] cujanuue v nanenu

o CrienmjanHe BpcTe cHjanmua

e cTaHaapaHd 00MMIIM W BEJTMUHUHE NOAHOXK]A.

e 3alITWTa CBETHILKH OJ1 MPOIopa npalivHe 1 Biare W ¢pusrukux owrehema

o CBeTHIbKa 3a KaHLEIapHje, MHAYCTPH]Y H OCBETIBCH:E MyTEBa

o CBeTHIbKE 33 OCBET/bEHE BETMKHX JABHUX MOBPIIHHA, CIIOPTCKUX TEPeHa,
CMOJBHO JIEKOPATHBHO OCBET/bEHE

e OCHOBHM (haKTOPH KBAJIUTETA YHYTPALILEr H COJballlber OCBET/beHba.

o [lorpebHa BpeHOCT OCBET/LEHOCTH, PABHOMEPHOCT OCBETbetba, foja
CBETJIOCTH, penpoaykuuja 6oje, etumuHanmja OibeluTama, CeHKe).

e JepHocTaBHM NpPOpavyH YHYTpalliber OCBET/beiba code, paaoHuLe,

YUHOHHLE.

(mMeTona creneHa nekopuiuliewa, BaTHA METO/1A)




Kibyunn nojvosu: Cetiioct, CHjaluLa, KOMIAKT U3BOPH, HHaykuuja, JIETL,
creneH uckopuiuhema

OllMLLEe OCHOBHE e/leMeHTe npudopa U MaTepujaia 3a u3paiy
JaBHOI OCBET/bEI:A.
OMuILe W3paay HHCTANALM]E JABHOT OCBETIBEHHA (MPUIPEMHH,

VYno3snaeamse enemenara, npubopa v matepujana 3a uzpany JP - crybosu,
NPUKJbYYHE T/104€, TEME/bH, H3BOPH CBETIOCTH, CBETHILKE
Ilponuen, pacnopen dasa, npudop u HauuH U3Bohemwa

Hucranaunje rpaheBHHCKH U IEKTPOPAIOBH). « Hckon kaGnoeckor poea ca nonarambem kadia W W3pajiom TeMelba | cTyboBa
OTBOpEHOr M37107KM HauuH pacriopeljurama (asa no cryboBuma M yHyTap 3a jaBHY pacBeTy
npocropa - cTyba e H3pana uncranaumje ctyba - pacnojena cHara.
jaBHO HaBOJIE Mpolieype oapxasata JO o [locTapmatbe cTyDOBA M CBETHIBKH ca NMOBE3WBabEM HHCTanalmje ctyba Ha
OCBeT/beHbe HarnojHu kalll ¥ CBeTHIBKY - pacriope] dasa
o lllemupaibe opmaHa 3a jaBHy pacBeTy - BPCTe KOMaHIH HCK/bY4etba H
YKJbY4€Hha pacBere.
« KouTtposa n nywrarme noj HaroH.
o OnpikaBaibe jaBHe pacBere.
HaBe/e CNeLH(PUIHOCTH HAMEHE M KAPAKTEPUCTHKE H3BOPA o PersamMHO OCBeTIbEIbE: BPCTE, CHIEUM(UUHOCTH, MPONHUCH, HAYUH H3Bohemba 1
CBETJIOCTH M CBETHJBKH 3@ HEKOITMKO cllyuajera u3polema u3bop onpeme
PEKJIaMHOT HITH IEKOPATHBHOT OCBET/hEtha o JIeKOpPaTHBHO OCBETIBEH:E YHYTPALIILET POCTOPA — PA3HH H3BOPH CBETIOCTH,
Pexnamuo n uzabepe NoTpeGHY OnpeMy peKkIaMHOT W IeKOPaTHBHOT CBETHJbKH M o0jekarta
JMeKOPATHBHO OCBET/bCHbA e JlekopaTHBHO OCBETIbECH:E CMOJBHUX MPOCTOpa U 0GjeKara - pa3HH H3BOPH
0CBeT/beHhe CBETJIOCTH, IIMPHHE CHOTIA, CBETHILKH H o0jekaTa
H3bop onpeme
e Cucremu ynpasibaba
Kibyunn nojmoBn: c1y0, pekiama, 1eKopaliija, yrpapibabe
Paznukyje cneundguuHOCTH MHCTANALM]a Y NOjeIMHHM o [lpernen u u3pana uHCTANALM]A 110 KAPAKTEPUCTHYHUM 00jeKTHMA
BpcTama o0jekara o Enexrpuune MHCTanauMje MCcnoa ManTepa M Ha 3Uy - NpHOOP W npenopyke
HIeHTH(PHKYje U KIacu(HKyje MojeiMHauHe efeMeHTe pa3Hux | o M3pajga uHcTanauuje 3a caToBe, 03BYU€He, CHTHATH3ALIK]Y (HATOHH,
THIMOBA MHCTAIaLH]a. MMIIEIaHea, LIEME, MOHTAKA U MYLUTAe Y paj)
Enexrpuune uHcTanauuje y crambeHnm objektuMa
Eacxrpune BUS-uncranauuje (EIB WHCTaNnalHmoHu cuctem)
HHCTAJIALHjE Y * e R J L o . o R
objesxruma — eKTPUYHE MHCTANALIK]E Y _]aBHH‘M objexTuma (kone, HoaHULE, NOCIOBHE
wspaa 3rpajie, TProBUHCKH LEHTPH, BHOCKONHK)

Enekrpuune MHCTANALIMjE Y BIAKHHUM M IPOCTOPHjaMa ca noceOHUM ycloBUMa
KananHu pa3eoji - NOJIHK KaHAJIHK Pa3BO/l, NAPANEeTHN KaHAIHU Pa3Boj
BosHHYKK pa3Bo/ - Npudop M Mpernopykxe.

M3poljere npuBpemMeHe HHCTaNaLM]je

Kbyunu mojMoBH: jaBHH 00jeKTH, napaner




L]

HaBe/le pa3MyMTe BPCTE SEKTPUYHUX MHCTAIALM]a Y
MHIYCTPH]H H IbUXOBE KAPAKTEPUCTHKE

e Hucranauuje nanajama MoTopa

o Hucranaumje ynpasssara

e Hucrananmje y kabnoBckoj kaHaau3anuju

o MHcranaumje y Ba3ayxy, ropieMOTOPHH pa3Bojl, nepdoprpaHu Hocauu

Enexkrpuune ka0s10Ba, cCAOMPHUYKH Pa3BOJ
HHCTAJIANIHjE Y e Pa3poj 3a ocBeT/beH:E W AH3AIHIIE
HHAYCTPHjH e EnexrpuuHe MHCTanainuje 3a nioue U NyJTOBE Y KOMaH/HO] callk ca
MH(OPMALMOHUM PauyHAPCKHM MalllMHAMa, CUrHAJIMMA, arapaTiva 3a
JAJbHHCKO Mepetbe, MOKa3HAM W perucTpyjyfinm uHeTpymeHTHma
e 3axTeBH 3a MEXAHUYKO XEMUJCKH arpecUBHE CPeIMHE
Kibyunn nojMoBH: MOTOp, pa3Boj, KOMaHHa cajla, arpecHBHA CpeHHa
s HaBe/e BPCTe, EJIOBE M eJIEMEHTE eJIEKTPHYHHUX HHCTaNauMja |  YrosHaearbe, nponucu, notpebHa onpema, HauuH uisohera
CKJIOHMLUTA e H3Boljeme reneparopcke W MpesHe HHCTAIALH]e
e HaBeJle NPOLEype MPH U3PaIu elIeKTPHUHE HHCTANIALK]je « [lonaraie 1 NOBE3UBaILE NPOBOHUKA: EHEPIETCKH, HHTEP(OHCKH,
Eaexkrpuune CKJIOHHMILTA TenedoHCKH
HHCTAJIALHjE e MonTaxka npekuaada, CBeTUILKH, HHTEPOHA, reHepaTopa, pa3sBoAHHX OpMaHa
CKJIOHHIITA o lloBe3uBatrbe pa3BoJAHMX OPMAHA CKJIOHMIITA HA HHCTANALMU]Y
e [lpoBepa (hyHKUHOHATIHOCTH Pa3BOIHUX OpMaHa
s OpaprkaBarbe akymynatopa
Keyunn nojmosu: ['eneparop, akymyaatop
e HaBeJe BPCTE, JENI0BE W €JIEMEHTE eNEeKTPHYHMX HHCTanauujay | o Onuc, nponucH, cneundpuuHocTy
CHIOPTCKMM 00jeKTHMa « M3bop onpeme 3a uHCTANALM]E Y CHIOPTCKMM 00jeKTHMA - CBETHIbKE, CTYOOBH,
Enextpuune * HaBejie NPOLE/YPE NPH M3Pa/IH eeKTpUtHE MHCTaNalHje cemaopu, HaumH usBoherba )
SECTAXATRje Y crnoprckux objexara. e Hucranauuje y 3aTBOPEHHM CHOPTCKUM 00jEeKTHMA - MOHTaXkKA CBETHIbKH,
cmopTexmM Pa3BOJHHMX OpMaHa U KOMAHAHUX OpMaHa (paceeTa, BeHTHIALM]a, MTyMITHA
. NnocTpojerba)
objexkTHMAa

e H3pohemwe uHCTaNalM]a Ha CNOPTCKUM 00jeKTUMa - MOHTaKa cTyOOBA K
CBETHJBKH, MOBE3MBAE PA3BOIHUX OPMaHa M KOMaH/HHX OpMaHa.

KibyuHu nojMoBH: NponucH, crnopreki o0jeKTH

Arperarcke u
CHI'YPHOCHE
HHCTAJIALHje

HABE/Ie BPCTE, /IEIOBE U €IEMEHTE arperarcke U CHIypHOCHE
MHCTaNaLMje

HABE/IE MPOLEIYPE NPH HU3PaIH arperarcke U CHrypHOCHe
MHCTaNaluje

e CucTeMu 3a pe3epBHO HaNajame.

o [lomohHu M3BOpPH esleKTpUUHE eHepruje (Jn3en-eJeKTPUYHH arperart,
akybarepuje).

e Jluzen renepartop - yiora, Bpcre, notpedHa enexTpoHHeTananuja

o Ogpajarbe CTPYjHHX KPYTroBa y rIaBHOM Pa3BOJAHOM OPMaHy M JAPYrUM
pa3BOAHWM OPMaHMMA 3a MHCTANIALIM]Y arperara

o [lywrame y paa v ojipskaBa.e arperata i HHcTanalmja.

e CHUrypHOCHO OCBET/bEH:C, IPOTHBMNAHWYHA PACBETA. — H3BOPH CBETIIOCTH,




W3BOPH €HEPruje U HAUMHW YIIPaB/batba
o [lpoeepa ucripaBHOCTH CHUIYpHOCHE MHCTAIALH]E

K/byunn nojMoBH: pe3eBHO Hamnajame, arperar, CMrypHOCHa MHCTanauuja

E o JeduHHLIE EKCTITO3UBHE CMELLE o [lojam exkcrnnosuBHMX cMmelna, PasBpeTaBae 3ana/bHBUX CMeLLa, FracoBa H
'ﬂ,e_KTqu.He e MPEro3Ha eKCIIO3HBHE CPeUHE, ypehaje HemocpeIHO U 30He napa.
n:;:)a::f;::‘;y OTacHOCTH npema npojekTy o0jekra . e MecTa yrposkeHa o/1 eKCII03HBHHX cvena. Onpehupare 30Ha onacHOCTH.
yIpOsKenEM 01 e OJIpe/IM CBOJY HA/LIEKHOCT 3a paji U NOCTYIH NPEMa o] ¢ ExcnnozueHa 3a111rm1‘a eNleKTpUUHUX ypehaja. O3Hauapatbe eKCrI03MBHO
CKCILTO3 MBI 3alITHTHHX ypehaja. )
evema o [Tponucu u opnawhera 3a paj Ha MHCTAJIALM]M U OTIPEMH.
Kibyunn nojmosu: Excriozuena cmeina, 30Ha ONacHOCTH
e HaBe/Ie OCHOBHE THIIOBE PA3BOJHUX OPMaHa e Pa3zgoanu opmanu (rinaguu 1 noMolHK 3a yrpajamwy Ha 31/, Y 311 U CI10001HO
e 00jacHM MOHTAXKY MOjeIMHHUX eIeMEeHaTa Y Pa3BOAHOM crojehn) ca onpemom 3a yrpaamwy. M3pana u nocraesbare pa3BoJHUX OpMaHa -
opmany. TEeXHHYKH TTIPOMHCH
« 00jaHK MOBe3MBaME MOTPOLIAYA HA Pa3BOAHH OPMaH. o Opmapu npema 3axTeBUMa HaJIexHe JUCTPUOYLIHje 3a jeTHO MM BHLIIe
Passomun « 00jacHH MOBE3HBAIE MEPHE TpyTIe. MEPHHX MeCTa - TMPEKTHO Meperse. . ‘
opman, e TYMauM eJIEKTPUUHE LIEME Pa3BOJHHX OpMaHa U MepHuX rpyna | e llleme, MoHTaskHM LpTeskn. MonTaxa — yrpaama opojuna (jeqHoTapuHo U

ABOTApU(HO) M APYTUX elieMeHarTa y rilaBH{ Pa3BOIHH OpPMaH.

e MoHTaska efleMeHaTa M NoBe3HBarhe KOMIIET MepHUX rpyna (Gpojuno
jeanodazno u TpodazHo jeaHoTapudHO M ABOTAPHUHO W IPYTH €EMEHTH — 3a
MHAHPEKTHO M MOJYHUHIUPEKTHO MEepetse).

« [loBe3uBatbe ypehaja u noTpoluaya Ha e/leKTPUYHE HHCTaaLHje.

o [locraBbarbe W MOBE3UBaILE IPYIIA 3a 3ajeIHMUKY MOTPOLLUHY Y Pa3BOAHHM
opmanuma 3rpaja.

NOBE3HBAILE CA
HHCTAJIAUHJOM H
nyumrame y paj

Kibyunn nojmoBu: Bpojuno, Tapuda, MepHa rpyna, 3ajeJHHUKa MoTpoLha

4. YIIYTCTBO 3A JTUIAKTHYKO-METOJAUYKO OCTBAPUBAIBE ITIPOI'PAMA
Ha noueTky cBake TemMe YUeHHKE YMO3HATH Ca LIMJbEBMMA M MCXOAMMa HAcTaBe / yuetba, M1aHOM paja v HAUMHHMA OLIEHbHBalba,
Ob6muu HacTaBe:

HacTtaBHu cajipiaju ce peanusyjy Kao:

— Teopujcka Hactasa (74 vaca y npsom pazpeny, 70 uacosa y pyrom paspeay u 62 uaca y tpehem paspeny)

MecTto peanusanmje HacraBe:

Teopujcka HacTaBa ce peanusyje y Crelujain3oBaHo] yHHOHKHLIM MK ojrosapajyhem kabunety koju Tpeba qa Oyae onpemibeH oarosapajyhum HaCTaBHUM Cpe/ICTBHMA,
MaKeTaMa U MOJC/ITMMA. F]}ﬁ[lJH‘-lKHM [NPHUKAa3uMa, MyJ'[THMB,ElH_ja.I'IHOM OIIPEMOM.

Merose paja:
— MoHoJolka, IMjasouika

— JlemoHcTpalHja



— Jluckycuja

—  Pewapamwe npoGnema
IIpenopyke 3a peajn3anujy Hacrape:
Ilpsu paspe;
Ilpu obpaam nojeaAMHMX HACTABHMX jeJMHHIIA KOPUCTHTH MaHOE, CIMKE, LPTEKE, MPUMEPKE EIeKTPOMHCTATIALMOHOr MaTtepujana, npubopa u enemenata. Kopuetuth
MYJTHMEIMjaJTHE Npe3eHTalunje, Katasore npoussohayua onpeme u ypehaja u ctpyuny aureparypy (cranaapze, nponuce, npenopyke). Kpos caapkaj YBoj , yueHHKe Y03HATH
ca W3BOPHMA jeJIHOCMEPHE H CHCTEMHMA HaH3MeHHuHe cTpyje (MoHoda3Hu cucteM U Tpodasuu cuctem). OGjacHHTH YJIOTy NMOTpOLIAaYa M HbHXOBY NOJENy MpemMa cHeTeMUMa
Hau3MeHHuHe cTpyje W npuHuuny pana. Caapskaje Ilpoussoamwa enexktpuude enepruje u IlpeHoc u auMcTpuOylMja e/leKTpUUHE eHepruje peajus3oBaTH y3 kopHuihiere
HajjeaHocTaBHMjUX Onok M enekTpuunux wema. Caiapikaj BpcTe eNEKTPUYHMX HHCTAlallMja peajn30BaTH KPO3 HAjOCHOBHWJY TMOJENy:eleKTPOeHepreTCke, CHIHIIHE,
TeJleKOMY HUKaLone, rpomoOpancke. Kpos caapskaj Mepe 3awrire o4 ¢TpyjHOr yaapa yIio3HATH YHEHUKE O LITETHOM JIe/I0Batby eJIeKTPUYHE €HepPruje 110 YOBeYHjH Opranu1sam,
npyskaise npee nomohu ynecpeheHom, 3alUTHTHUM CPEACTBUMA KA0 HbUXOBO] A0CIEAHO] NPUMEHH, 31aTHUM NMPaBUIIMMa MPH YIIacKy Y eHepreTcka nocrpojersa. Kpos caapikaj
anaT KOju ce KopucTe 3a norpede enekTpoTexXHHKe, YIO3HATH YUEeHHKE ca ajnaToMm, 00jacHHTH npuMeHy W oap:asame. [Ipu peanuzaumju canpixkaja EnemMeHTH eneKTpuiHNX
MHcTanamuja, noMohy naHoa u Maketa npHkasaTH npuOOp KOjU ce KOPHUCTH Y eJIeKTPOTEXHHLM (OCHIypaue, npekuaave, YTHUHHULE, CHjaJIMuHA rpia, UeBH, kKaOloBckH npuGop).
O6jacHUTH W300p MOBpPLIMHE MOMPEYHOT Mpeceka NMPOBOHMKA HAa OCHOBY Tabena W MoBe3aTH ra ca M300poM Ha3WBHe CTpyje ocurypaua. [IpunukoM peanuzalvje caaprikaja
Illeme y eneKTpUIHUM HHCTAlaljama,
MPBO KOPHCTHTH MPUHIMICKE eme (Ge3 cumborna pa3Bo/IHUX KyTH|a) a KacHHje jeIHOCTABHH]e LiIeMe CTPYjHUX Kona (y3 kopuihere cumbona pazsoanux kyTrja). Teopujeky
HACTABY YCKJIQ/IMTH ca cajipikajuma npeamera OCHOBE NPaKTHHHUX BELUTHHA.
Ipenopy4uenn 6Gpoj uacoBa nmo reMama:

—  VBoa - 8 uacosa

—  Mepe 3awrtire oa cTpyjHOr yaapa - 4 yaca

— Anar 3a u3Boljerbe M OfIpKaBatbe eNeKTPMYHHX HHCTallalMja - 2 Jaca

—  EneMeHTH elleKTpHUYHHX MHCTaNalHja - 50 yacoBa

— Illeme y enekTpTHUHHM MHCTaNalHjaMa - 10 yacoBa
Apyru paspen
Ilpu obpanu nojeAMHUX HACTABHMX jE/IMHHMIIA KOPUCTHTH MaHOe, CIMKe, LpTexke, NpPUMEpKe eJeKTpOMHCTalalMoHOr Martepujana, npubopa W enemeHara. Kopuctutu
MYJTUMEH]aliHe pe3eHTallje, kataaore nporusepohada onpeme v ypehaja u cTpyuny autepatypy (cranaapae, nponuce, npenopyke). MHcHeTUpaTH HA NOBE3UBaLY NPETXOHO
CTeUeHMX 3Hamba W3 OCHOBA eNEKTPOTEXHUKE. Y TEMATCKO] LeMMHH BpeTe W Ie/OBH eNeKTpHYUHE HHCTanalHje nocebHy Makwy MOCBETHTH CTPYjHUM Konuma. Caapikaj
oOpaauT KopuihemeM NPakTHYHUX NPUMEpa CTPYJHHX KOJIa OCBET/beHba, YTHUYHHLA, €JIEKTPHYHOT 3B0HA M TEPMUUKHX noTpotada. O0jacCHHTH 1uTa CaapiKi jeHO CTPYJHO
KOJIO eIeKTPHUYHUX MHCTanaumja. OOpaauTH NPakTHYHO MOBE3UBALE €1eMeHaTa CTPYJHUX KoJa M yrpaamwy norpebHe onpeme. Temarcky uenuHy Cranaapam W nponucH 3a
M3BONeHbE eIeKTPUYHHMX MHCTalalMja Peav30BaTh KPo3 MPUMEpE CTaHJapaa M NpoIuca Kao U Kpo3 YNO3HaBake ca MojeAMHAM WiaHOBUMa 3aKkoHa 0 U3rpajibH objexkara. ¥
TEMATCKO]j LieJIHHM 3aliThTa 0/l eJIeKTPUUHOr yapa Je()HHUCATH T10jMOBE AMPEKTHOT U MHAMPEKTHOT HAMOHA J0JMPa KAao M BPCTe 3alUTHTA O/l TMX HanoHa. Meto/e 3aliTure
o0jacHMTH NPUHLKITMMA /Ie/IOBAIbA 3ALUTHTE eJIEMEHTHMA 3aLUTHTE, [IPOBEPEe HCIIPABHOCTH TOJe/IMHHX elleMeHarta. YII03HaTH yYeHHKe [1a Ce CBAKa 3alliTHTa O/ eleKTPUIHOr
yaapa Mopa MporucHO MPOBEPUTH W aTecTUpaTH. Y TeMarcKoj ueauHu Y3iemberbe o0jacHMTH Y0ry y3eMJbHBada, BPCTE y3eMJbMBAua, MaTepujal 3a M3paay eleMeHarta
y3emsbuBaya. [ToceGHo objacHuTu u3pany yzemsbHMBayda (TeMesLHOr, NPCTeHacTor, 3paKkacTor, nojeAnHayHo, rpynuor). O8jacHUTH yUeHHUIIMMA KOjH ¢Be (haKTOPH MOTY J1a YTHYY
Ha BPEIHOCT OTHopa yiemsbuBaua. OOpaTHTH Maskiy HA MCTIMUTHBAKE W ATECTHPAE Y3EM/bEHbA, KA0 M HAa JOKYMEHTALM]y KOja MpaTH arecThpame. TeopHjcKy HacTaBy
VCKJIQ/IMTH ca cajipykajuma MpakTHiHe u 010K HacTage.
l'lperlopyllenn Opoj yacora no remama:

Bpcre M JIeNOBH eleKTPHUHHX HHCTanaluja - 8 uacosa

— Cranaapau v nponucH 3a u3poherbe eNeKTpUUHUX HHCTalalMja - 4 yaca

—  Tlpuksbyuak oGjeKkTa Ha HUICKOHAMOHCKY Mpeky - 4 uaca

—  Hspana enekrpuunux vuctanaumja y objexruma - 10 uacosa



— TenexkomyHHKallMOHe M CHrHaJIHE HHCTanauuje - 14 uacona

— 3awTHTa 011 e/leKTpUYHOr yaapa - 12 uacosa

— I'pomoGpancka uHcTanauuja - 8 uacona

—  VYaemmeme - 6 uacoBa

— MoHraxka 1 MoBe3uBarbe pazsosiHe Tabie cTaHa - 4 yaca
Tpehu paspen
ITpu oOpaam nojeiMHUX HACTABHMX jeJIMHHLA KOPUCTHTH MaHoe, C/IMKe, LpTexke, NMpHUMepKe eleKTPOMHCTANALMOHOr MaTepHjana, npubopa u enemenara. KopucTurtu
MyJITHMeIMjaJIHe Npe3eHTaluje, katajore npoussohaya onpeme u ypehaja u crpyudy autepatypy (cranaapie, nponmce, npenopyke). Caapakaj nacrasHe Teme CrpyjHa kona
ca CTeNeHHIIHHM ayTOMaTOM peali30BaTH y3 Kopuuilierse eeKTPUUHUX 1eMa Koje Najy npoussohaud creneHHIIHMX ayromarta. OOpaZMTH HEKONMKO lieMa pasHHX
npoussohaua. [lpu peanusauuju caapiaja nacrasHe Teme ElekTpuuHO OCBeT/berbe, MHCTAALM]e OTBOPEHOr MPOCTOpa - JaBHO OCBeT/bee M PekaMHO M JeKopaTHBHO
OCBET/bEIbE MOKA3aTH IITO BHLIE Y30paka MOjeJMHHAX M3BOpa CBETJIOCTH M cBeTW/bkM. [lpu peanusauuju caapixaja nacrapue teme Passoanu opmanu, nosesuBaibe ca
MHCTANALMJOM W MyLITake Y paj, noceGHO HarlacuTH 3Havaj 1006pux KoHTakTa npoeoanuka. Takohe narnacuru 3Hauaj obeneskaparma NPOBOJAHMKA MPe MOBE3MBAKA HA ONPEMY
V pa3BoJHOM opMaHy. MHCHCTHpaTH Ha MOBE3MBakY MPETXOAHO CTEUEHHX 3Hamba W3 OCHOBA e/leKTPOTeXHHKe. TeopHjcKy HACcTaBy YCKIAAMTH ca caapiKajuMa NMpakTH4He U
©710K HacTaBe.
Ilpenopy4enn 6poj yacosa no Temama:

— CrpyjHa KoJsia ca CTerneHHIIHUM ayToMaToM - 4 yaca

—  Enekrpuuno ocersberse - 10 wacosa

—  Hucranaumje oTBOPEHOr NPOCTOPA-jaBHO OCBETIbEH:E - 6 YacoBa

—  PexyiamHO M 1€EKOPATHBHO OCBET/bEILE - 2 uaca

—  Enexrpuune uncranaumje y o6jektuma-uspana - 14 uacosa

—  Enexrpuune vHcTanauMje y MHIYCTPUjH - 6 uacoBa

—  Enextpuune uHcTanauMje ckJIoHMIITA - 4 yaca

— ArperaTtcke ¥ CUIypHOCHE MHCTalallje - 6 yacoBa

—  Enextpuune MHCTanaumje y npocTopuma YrposKeHHM 01 eKCIJIO3UBHHX cMella - 4 yaca

— Pa3pojinu opmaHH, NOBE3HBALE Ca MHCTANALIMJOM M NylITawe y paj - 6 yacosa
*HactaBHUK MOKE, Y TOKY peaiusaliuje nporpaMa U npHiaMKoM MiiaHupama peaiusaluje caapikaja, kako rinodaniHo Tako M onepaTuBHo, yTBpAUTH Behu uaun mamwu 6poj yacosa
Mo TeMama.

5. YVIIVTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEILUBAILE YUYUEHHKA

@DopMaTHBHO OLEHHBaKE, Kao Mojel npahera HanpeloBaka YYeHHKa, ce 0/1BHja HA CBAKOM 4Yacy M CBaKa aKTUBHOCT je 100pa NPUJIMKA 3a NPOLIEHY Hallpe1oBaba U 1aBambe
nosparhe unopmauuje. [ocrurnyha yuenuka je moryhe BpeHOBaTH KpO3: aKTHBHOCTH Ha yacy (Tj. NpoLiecy yueiba); NocTaB/batbe MUTaba UK J1aBake 0AroBopa y ckiaiy
ca KOHTEKCTOM KOjH ce 00jallibaBa; O3MTHBHOM OJJHOCY [1PeMa ONPeMH; U3pajly 3a/1aTaka, HCTPAKUBAUKHX NPOJeKaTa 1 CJL.; Pe3eHTOBaILe caaprkaja, npaheie ocTUrHy ToCTH
MCX0/a, MOMON ApYroBUMa M3 01€/betba Y LMIbY CaBlajaBatba rpajauBa u cil.

Vyenuke tpeba ocrnocobimagati W oxpabpuBaTH Aa MpOLEHY]Y CONCTBEHW HAnpeJak y OCTBapuMBaly MCX0/]a, Kao W Hanpeaak JIpYrux yueHuka, y3 oarosapajyhy
apryMeHTaLujy.

Ha kpajy cBakor uaca MM aKTHBHOCTH HATIPABUTH KPaTKy aHAIW3Y J0CAIAlIber paja, 00aBe3HO MOXBATUTH YHEHHKA 3@ OHO IITO j& MOCTHIA0 W 00Pa3IokKHTH 1ITa MOKE H
Tpeba /la nonpapu W/ WK ypa/iu.

IToTpeGHO je OCMHCIMTH BHILIE THITOBA PA3IHYUTHX aKTHBHOCTH ca NMPOAYKTHMA Pa3IMuMTOr HUBOA CIIOJKEHOCTH H YTBPIMTH OUEKHBAaHE MCXO/IE, 4 MPpeMa lhHMa W KPHTEepHjyMe
BpEHOBatbA.

OuernBatbe yueHHKa ce 0/1BHja y ckiajay ca [TpaBuiiHukoM o ouetbuBamby. [ToTpeGHo je, Ha NMouYeTKy LIKOJICKE roJMHe, YTBPAWTH KPUTEPHjyME 3a olierbHBatbe (Y ckiajy ca
[TpaBUIIHMKOM O OLICHLUBAILY ), TPBEHCTBEHO 34 CYMATHBHO OLICHLUBAILE H CA IbUMA YI103HATH YueHuke. CyMaTHBHO OLEHLHBAILE C€ MOYKE H3BPLUWTH HA OCHOBY (OpMaTHUBHOT



OlEHHBatba, pe3ysiTaTa/pelerba nMpobAeMCKOr WK MPOjeKTHOr 3aiaTka, npalieieM paja yueHMKa — ocTBapHBara ucxona M ci. Haumn yrephiuBama cymaTuBHe olieHe
YCKJIAJIMTH ca MHMBH/YaJHUM 0cOOMHaMa yUeHHKa,
[puankom uzsohera pexOu noceOHO 0OpaTUTH MaKiby HA: HAUMH paja; NMPUMEHY Mepa 3alliTHTa Ha pajly M Mperopyka 3a 3alTUTY OMpeMe OJl HEMPAaBMIIHOI PYyKOBaba:
[JIaHUPake BPEMEHA KPO3 CMMCICHO W PYTHHCKO o0aBibatbe panoBa; MEJaHTHOCT M MpeLU3HOCT y o0aBibakby Mocia; PyKOBate padyHapuMa M OHOCY NpeMa HbHMa;
KOMYHMKAIH]y ¢a capaIHHUIIUMA.
OcnocoOMTH yueHHKe 1a ePMKACHO W PALHOHAIIHO KOPHCTE padyHape Ha HAYMH KOJH He YIPOrKaBa HbHXOBO (PH3HUKO W MEHTAITHO 3/1paBibe.

Haszus npeamera: EJIEKTPHUYHE MAIIHHE U ITOI'"OHHU

1. OCTBAPHBAILE OGPA30BHO-BACIIMTHOI PAJIA — OBJIMIH H TPAJAILE

Foauibu houy yacosa: Teopujcka HactaBa Bexbe ITpaxruuna HactaBa Hacrasa y Gioky Ykynuo
I 70 35 0 0 105
2. HWJbEBH YYEIA

—  VYno3HaBatbe ca OCHOBHUM M0JMOBHMA, Je(DMHHLIM]jaMa W 3aKOHMMA M3 00J1aCTH elIeKTPHYHUX MalllWHa H [10roHa

—  Yno3sHaBame yyeHHKa ¢a OCHOBHUM KOHCTPYKUMOHUM €J1EMEHTUMA W NPUHLMITMMA Paja eIeKTPUYHHUX MalluHa

—  VYnozuapame y4eHHKa ¢4 OCHOBHUM MOJMOBHMA M3 00JIACTH €JIEKTPOMOTOPHHX 1OTOHA

—  OcnocoOsbaBatbe yueHHKa [1a YHECTBY]Y Y NMOCI0BUMA M3 00J1aCTH MOKPeTalba, 3ayCcTaB/batba U MpoMeHe Op3HHe eeKTPHUHUX MOTOPA y €J1IeKTPOMOTOPHOM MOTOHY

3. TEME, HCXO/IH, ITIPENMOPYYEHU CA/IPKAJU U K/bYUHHU ITOJMOBH CAIPIKAJA
Paspen: Il
loguuiek Gonn yacosa: Teopuja: 70 yacosa; BexxGe: 35 wacoa
Lnsb yuera rno Temama:
- YnosHaBame yHeHHKA ¢4 OCHOBHUM KOHCTPYKLIMOHMM €JIeMEHTHMA jeiHO(azHuX 1 TpodazHux TpaHcopmaTopa
- Cruuarbe OCHOBHMX TEOPHJCKUX 3HAMba O NMpULMITHMA paja jeaHodazuux U Tpodastux Tpancdopmaropa
- Cruuarmbe OCHOBHHX NMPaKTHUHMX BELITHHA Y paay M UCIIMTHBALY jeHO(a3HuX U TpodazHUX TpaHchopmaTopa
- VYino3snasame y4eHHMKa ca OCHOBHUM KOHCTPYKLHOHHM JEJI0BUMA eJIEKTPHYHHX MallnHa
- Cruuarmbe OCHOBHHX TEOPHJCKHMX 3Haka O MPUHUIMMA Pajla OCHOBHMX BpPCTa eJIeKTPHYHUX MallnHa
- Crduatbe OCHOBHHX NPAKTHYHHX BELUTHHA Y Pa/ly MU UCIIUTHBAILY €JIeKTPHYHMX MaLLMHA
- YnoszHaBawe y4eHHMKa ca OCHOBHUM MOjMOBHMA O €JIEKTPOMOTOPHOM MOTOHY M elIeMeHTHMA eIeKTPOMOTOPHOT OroHa
- CrHuame OCHOBHMX 3Hatha O NpoLEaypama nyutama y paj, NnpoMHe cMepa obprama, npomere Op3une o0pTamba eeKTPHYHUX MOTOPA Y e/IEKTPOMOTOPHOM MOTOHY

TEMA BIELC ) MNPEIMMOPYYEHHU CA/IPKAJH / KIbYUYHHU [IOJMOBH CAIPKAJA
ITo 3aBplueTky Teme yueHuk he 6uTn y cramwy ja:
s HaBe/le OCHOBHE KOHCTPYKIMOHE JIeIoBe TpaHcdopmaropa « Hamena Tpancopmatopa u noapyuje npumeHe
e 00jacHH OCHOBHH NPHHLIMI paja jesHogazHor « KoHcrpykuuja Tpanedopmaropa
Tpanchopmaropn TpaHcopmaropa o [lpunuun pana Tpancopmaropa, 0HOC HaMoHa M CTPYja, OJHOC

e jedMHMLIE IPEHOCHH OJIHOC TpaHchopmaTopa rnpeko Opoja npeobpakaja
HaBojaka, HarMoHa, CTpyje npuMapa U cekynaapa o ['yGuum y tpanchopmaropy u eHepreTcku Gunanc, crenen uekopuiuhiersa

e [pUMEIbYje U3pa3 3a PEeHOCHH OJIHOC 3a HajeIHOCTABHH]E e Pesxumu pana Tpancdopmaropa: npasaH xoj, kpatak croj, onrepehemse
npopavyse Ha jeanodasznom TpanchopmaTopy e Tpodazuu TpanchopmaTopu, KOHCTPYKLIM]jA




HaBe/le OcHOBHE ry0uTKe Ha Tpancdopmatopy 1 objacHu
MECTO rac OHH HﬂCTajy

HaBejle OCHOBHE pPelkuUMe paja jeaHodazHor TpaHcopMaTopa
M YCIIOBE 10/ KOjHMa HacTajy

ofjacHM HaYWH crajarkba HAMOTaja 3a 3a/1aTy Crpery
TpohazHor TpaHchopmaTopa

Hage/ie ofsacT npuMeHe noceOHUX BpeTa TpaHehopmaTopa

. oﬁjacnu 3Ha4CHC OCHOBHHUX HA3HAYCHHX BCJIMYHMHA HATITMCHE

niouurue jeaHodgasHor rpanchopmaropa

opei XOMoJore (MCTUMEHE) MPUKJbYUHE KpajeBe
jeanodaszuor Tpanchopmaropa

M3MEPH OTIIOPHOCT HAMOTaja NMpHMapa H ceKyHaapa
TpaHcdopmaropa

M3MEPH OTIIOPHOCT W30JIalMje HaMoTaja jeaHodaztor
TpaHchopmartopa

H3MEPH HAIOH, CTPYJY, CHary npuMapa M cekyHaapa
onrepeheHor Tpancopmaropa, npoueHu rybuTKe U CTeneH
uckopuinherma Ha OCHOBY H3MEPEHHX BPEIHOCTH

noBeske HamoTaje TpodazHor TpaHcdopmaropa npeMa 3aaaroj
cnpesu

o Hauun cnajamwa namoraja Tpogazsor Tpancdopmartopa, cripekHe rpyne,
caruu Opoj

o Ilocebue Bpere Tpancdopmaropa: ayrorpaHchopmaTop, TPOHAMOTAHH
TpaHcopmaTop

Ilpenopvuene nadoparopujcke Bexde:

1. Harnuecna ninounua tpancdopmatopa, 0CHOBHE Ha3HaYeHe BEJUYHHE,
oapehuBame XOMONOIMX Kpajepa npuMapa u cekyHaapa. Mepere oTnopHOCTH
HamoTaja jeaHodasztor TpancdopMaTopa U OTIOPHOCTH M30J1aLH]je

2. Mepetbe HHIYKOBAHOT HAMOHA 10 HABOJKY jeaHodazHor TpaHcopmaropa,
o/ipeljuBame NpeHOCHOr OHOCa TpaHcopMaTopa

3. Onrepehen jeanodasuu Tpancdopmartop, eHepreTcky GUnaHc.

4. lNose3upame HamoTaja TpodazHor TpaHcopmaropa npeMa 3aaaroj crpesu

Kibyunn nojmoen: jeHopazHu TpaHc(hOPMAaTOP, KOHCTPYKLIMja, MPHHLIMII
pana, pexxuMu paja, Tpodastu Tpancopmarop, nocebHe Bpere

AcHHXpOHe
MAalInHe

OMUlLe OCHOBHY KOHCTPYKLM]Y TpohazHe aCHHXPOHE MalllnHe
HaBe/le yCIoBe Mo/ Kojuma ce (hopMupa 00PTHO MarHeTHO
nosbe y TpohasHoM cucTemy

e 00jacHH NPHHLIMII Pajia ACHHXPOHOT MOTOPA

HaBe/le OCHOBHE PEKUME Pajla ACHHXPOHOI MOTOPA H YCIIOBE
Mo/ KOjUMa HacTajy

HALPTA MEXAHUYKY KAPAKTEPUCTHKY ACMHXPOHE MAllMHE U
obeneskl OCHOBHE BEIMUMHE HA 0]

o0jacHU KOHCTPYKIM]Y jeTHO(A3HOT ACHHXPOHOT MOTOpa
HaBejle OCHOBHY pa3/iuKy u3mel)y paaHor u ctapTHor
KOH/IeH3aTopa

HalpTa HAYMH NOBE3HBAba HAMOTaja je/IHo(azHor
ACHHXPOHOI MOTOPA Ca PAIHHM W CTAPTHUM KOHIEH3ATOPOM
o0jacHH KOHCTPYKUHM]Y jeHO(]a3HOr aCHHXPOHOT MOTOpa ca
pacLernbeHUM MOIOBUMA W IPUHLIMI Paja

HABE/IE 3HAUCIHLe HA3HAYEHUX BETHUMHA HA HATIHCHOJ
MJIOYHLH aCHHXPOHOT MOTOpPa

OJIpe/ii MPHKJbYUHE Kpajese HaMoTaja ucte (pase TpodazHor
ACHHXPOHOI MOTOPA

npeeere HaMoTaje TpohasHOT ACHHXPOHOT MOTOpA Y CTpery
3B€3/1a M TPOYrao MpPOMeHOM MOJI0HKaja KPaTKOCTIOJHHX

« HameHa acMHXpOHe MalllMHe W NMOTpyYje NpruMeHe

o KoHcTpykiMja acHHXpOHOT MOTOpa

e OOpTHO MAarHeTHO MoJbe, MPUHLIMI Paja ACHHXPOHOI MOTOpPA, MojaM
KJIW3ama

e Pesxumu pajia acMHXpOHE MalllMHE W YCJIOBH 110/ KOjUMa HacTajy

e ['yOuum u eneprercku GunaHc aCHHXPOHOT MOTOpa

e MexaHHYKa KAPAKTEPUCTHKA ACHHXPOHE MALIWHE

« Karanomku nojauu tpohazHUX aCHHXPOHOT MOTOpa

o JenHo(azHu aCHHXPOHU MOTOP, KOHCTPYKILIMja U MPHHIIKI pajia

o JenHohazHH aCHHXPOHU MOTOP ca PaiHUM H CTAPTHUM KOH/IEH3aTOpOM

o Karanouiku nozpauu jenohazHux aCHHXPOHUX MOTOpa

e JenHodazHu aCHHXPOHK MOTOP ca pacUenbEHUM MOJOBHMMA

IIpenopyuene gadoparopHjeke Bexode:

1. Harnucha NIovYHLAa aCHHXPOHOT MOTOpPA, OCHOBHH NMOJAaUM, MPHK/BY4YHA
KyTHja, 03HauaBame NPUKJbYYHHX KpajeBa TpoazHOr aCHHXPOHOT MOTOpa,
MpeBe3MBalbe HAMOTAja Y 3B€3/ly M TPOYrao

2. Mepetbe OTNOPHOCTH HAMOTAaja M OTIOPHOCTH H30MalHje TpodazHor
acHHXpOHOT MOTOpa. Mepetbe Kin3ama u Op3uHe 00pTatba, KOHTAKTHUM H
0e3KOHTAKTHUM MEpHHUM MeTo/1ama




MJI0YHLA Y TTPHKIBYYHO] KYTH]H

H3MEPH OTIIOPHOCT HAMOTaja CTATOpPa aCHHXPOHOT MOTOpa
H3MEPH OTIIPHOCT W30J1aLlHje HAMOTaja ACHHXPOHOT MOTOpPA
M3MEPH K/IH3athe W Op3HHY 00pTamha KOHTAKTHOM HITH
6€3KOHTAKTHOM METOI0M

OJIpeIn TpoMeHy Op3HHe 00pTaba, KIH3aha, aKTHBHE CHare
cTaropa npu npomenu ontepeherba acHHXPOHOT MOTOpa
HaBe/Ie 3aHuebe NMOje/IMHHX HAa3HAYeHUX BeJIMYHHA Ha
HATIHUCHO] MJIOYMLM jeAHO(DAZHOT ACHHXPOHOI MOTOpA
NPOBEPH O3HAKE NPUKJBYUHHUX Kpajesa riasHe u nomohue
(ase jeanodaznor moropa

rnpeBese HaMOoTaje jeIHO(a3HOr ACHHXPOHOTI MOTOpA 32
JECHHU W JIeBH cMep 00pTatba NPOMEHOM [oJIozKaja
KPaTKOCHOJHUX MJI0MMLA Y NPHKIBYYHO] KYTH)H

Ha OCHOBY O3HaKe jeaHo(hazHOr MOTOpA M KaTalOLIKHX
nojaraka uzabepe oaroeapajyhu KoHaeHs3aTop 3a TpajaH paja

3. Onrepehen acHHXPOHH MOTOP, POMEHA OCHOBHHX Be/IHYMHA MOTOpA ca
npomeHom onrtepehema

4. JennodpazHu acCMHXPOHU MOTOP ¢4 KOHIGH3aTOPOM 3a TpajaH paj,
HATMHCHA MOJIYMLIA, MPOBEPA 03HAKA NPHK/bYYHHUX KPajeBa Y MPHKbYYHO]
KYTHjH, MPEBE3HBahe HAMOTAja 3a JIECHH M JIEBH cMmep o0pTarba

K/byuHH HOjMOBH: ACHHXPOHA MAIIHHA, KOHCTPYKI[Hja, MPHHIHN paja,
KJIH3a1be, KATAJIOIKH M0JaNH

ofjacHd OCHOBHE KOHCTPYKLIMOHE J€/I0BE CHHXPOHE MallliHe
ofjacHd NPUHLMI Pajla CHHXPOHE MallluHe

HALPTA OCHOBHE KAPAKTEPUCTHKE CHHXPOHOT reHepaTopa
o0jacHU KOHCTPYKIMOHY CTPYKYTYPY CHHXPOHOT MOTOpa ca
CTaJIHUM MAarHeTHMa Ha PoTopy

oapehyje ocHOBHE BeTHUMHE HA OCHOBY HATIHCHE MJIOUHILIE
MalllMHe U3 KaTaJIOLIKHX rojaraka

e HAaMeHa CHHXPOHE MALIMHE U NOApYYje NpUMeHe

e KOHCTPYKLIMja CHHXPOHE MallluHE

e [PHUHLKIT Paja CHHXPOHOT IF'eHEepPaTopa U OCHOBHE KapaKTepUCTHKE
e MPUHLIKM Pajila CHHXPOHOT MOTOPA H OCHOBHE KAPAKTEPHUCTHKE

e CHHXPOHH MOTOP Ca CTATHHM MarHeTMMa Ha poTopy

e KaTAJOLIKH MOJALH CHHXPOHHX MallliHa

Cuunxpone e M3MEpH OTIOPHOCT HAMOTAja CTATOPA U POTOPA CHHXPOHE Hpenopyuene Jadoparopujcke Bexoe:
Malmnne MauinHe 1. Harnuena njioudua CHHXpoHe MallvHe W NPUKJbYYHA KYTH]a, 1poBepa
e M3MEpPH OTMOPHOCT W30JallHje HAMOTAja CHHXPOHE MalllHe 03HAKa MPUK/BYYHUX KOHTaKaTa HaMoTaja. Meperse OTHopHOCTH HAMOTaja U
e HM3BPLUH MOKPETaHEe CHHXPOHOTI FEHePaTOPa MOrOHCKOM OTHOPHOCTH M30/ALMJ€ CHHXPOHE MallIHHE
MalIHHOM Y Npa3HOM roay M aenayjyvhu Ha nobyay nogecu 2. Ilpa3an xo1 CHHXPOHOT TeHepaTopa, nokperame, nodyhueame,
HA3HAYCHH HATMOH CTATOPa reHeparopa Mo/IelIABabE HA3HAUCHE BPEIHOCTH HAMOHA HA CTATOPY reHepaTopa,
s MpHMEHOM ojroBapajyher HHCTpYMeHTa Oipe/in pejiocie oapehuBame pegocnena (pasa HHCTPYMEHTOM
(baza CHHXPOHOT reHeparopa
Kipyunn nojmosu: cunxpona Op3uHa, reHepaTop, MOTOpP, CTAJIHWA MarHeT
e OIHLIE KOHCTPYKIIH]Y je/IHOCMEpHE MalliiHe s HaMeHa je/IHOCMepHe MalluHe U NoJpyYje npuMeHe
e 00jacHH NPUHLMN pajia jeJHOCMEPHOI MOTOpPA W r'eHeparopa | e KOHCTPYKLMja jeJHOCMEPHE MallMHe U NPUHLIAN paja
Mawmune e HaBe/e HAYMH O3HAYABAILA NPUK/LYYHHX KpajeBa HaMOTaja e BpCTE Je/IHOCMEPHUX MalliiHa 1pema Haduny nodyhusaia, o3nake
jeanocmepue jeHocMepHe MalllnHe NPUK/bYYHHX KpajeBa
cTpyje e Hauprta HauuH melycoGuor nopesupara HamoTaja e HA4M MOBE3MBALA HAMOTAja MOTOPA jeIHOCMEPHE CTpPYje 3a paziuyuuTe

JjeHOCMEepHE MalllMHE Y 3aBOCHOCTH 071 nody/ae
HALIPTA M3IJIE]] MEXaHHUKe KapaKTepPUCTHKE jeIHOCMEepHe
MallHHe y 3aBMCHOCTH 01 HauMHa nobyhupama

Bpcte no0y/ie: He3aBHCHA, NapasieNiHa, pe/IHa, CI0KeHa
e OCHOBHE KAPAKTePHCTHKE jeJIHOCMEPHUX MOTOPA ¢ 003MPOM Ha HAYMH
noOyhueama




HaLPTa OCHOBHE KAPAKTEPUCTHKE jeIHOCMEPHOI reHepaTropa
ca HezaBUCHOM nobyaom

o0jacH1 OCHOBHY KOHCTPYKLH]Y YHUBEP3AIHOT
KOMYTAaTOPCKOT MOTOpPa

TYMauH BPE/IHOCTH Ha3HAYEHHUX BE/IHUHHA HA HATITHCHO]
MJIOUMIH jeAHOCMEPHE MallliHe

OJIpe/In BPCTY NMody/ie HA OCHOBY O3HAKA NPHUK/BYYHHX
KpajeBa Ha MalllMHH

M3MEPH OTIIOPHOCT HAMOTAja je/IHOCMEPHE MallliHe

MOBEKE JeJHOCMEPHH MOTOP Ca He3aBUCHOM MO0y I0M HpeMa
3a/1aT0] €JIEKTPHUHO] LIEMH

NPaKTHYHO IEMOCTPHPa NPOLELYPY NMYLITaa y paj 1
3aycTaBJbaiba jeJHOCMEPHOI MOTOPA ¢a HE3aBUCHOM
noGy1oM ako ce apaMTypHH (MHAYKT) U o0y aAHH (MHIAYKTOP)
HAMOTAaj Harajajy U3 peryjudcaHor ucnpaeibada

MOJIECH 3a1aTH HAMOH Harajarba apMaTypHOT M NOOYAHOT
HaMOTaja U u3Mepu ocTeapeHy Op3uny obprama MoTOpa

e jeHOCMEpPHH I'eHepaTop ca He3aBUCHOM 1o0Yy/1I0M, HAYMH pajla U OCHOBHE
KAPaKTEPUCTHKE

e YHHUBEP3AJIHH KOMYTATOPCKH MOTOP

e MpPUMEHA YHHBEP3aJHUX KOMYTATOPCKUX MOTOPa (YCHCHBAY, MHKCED,
pyuHa Gymmnuna, ydoHa Tectepa)

Ilpenopvyene nadoparopujcke Bexde:
1. HATIMCHA NJIOYMLIA JeJHOCMEPHE MaLlIMHE, PUK/BYYHH KOHTaKTH,

yrephuBatbe Bpete nobyjie, Meperse OTHOPHOCTH HAMOTaja U OTIOPHOCTH
M30JIALM]e JeIHOCMEPHE MalllnHe

2. NOBE3UBAILE MOTOPA jeIHOCMEPHE CTPYje Ca HE3ABUCHOM 100Y10M,
npole/ypa MoKpeTama U 3aycTaBjbatba, rnojelnasare Op3ute aenyjyhu Ha
HarnoH apmatype (MHIKTa) HiaK nodyae (MHAYKTOpa), Meperhe OcTBapeHe
Op3uHe KOHTAKTHAM WM O€3KOHTAKTHUM METO/ama

Kiby'uHH nojMoBH: jelHOCMEpHA CTPYja, MOTOP. TeHepaTop, KOMYyTaTop,
nobyna

YBoa y norone

OMHULLE OCHOBHY CTPYKTYPY €JIEKTPOMOTOPHOI MOrOHA OMILTE
HamMeHe

HABE/IC OCHOBHE BPCTE €JICKTPOMOTOPHOT MOTOHA MpeMa
BpcTH ontepeherba

HaBe/le OCHOBHE BPCTE MPEHOCHHKA

ae(UHHLIE NPEHOCHH OJIHOC NPEHOCHUKA

oOjacuu oapeljuBarmbe HOMMHATHOT MOMEHTA Ha OCHOBY
Ha3HAYeHUX BEJIMYMHA HA HATITHCHO] TUIOMHLM MOTOPA
u3BpiuK ceohemse MoMeHTa uiau Gp3uHe obpTaisa ca jejHe Ha
APYTY CTPaHy NPeHOCHUKA

00jacHM MOCTYNAK MyLITABA Y Pajl M 3ayCTaB/batba
ACHHXPOHHMX MOTOpaA (POTOPCKH YIyILTAY, AHPEKTaH CTapT,
CTapT 3BE3/1a-TPOYTao, CTapT NoMohy OTMOPHOCTH MK
NPUryUIHULE I0aTe Y KOJIo cTaTopa, crapT nomohy
ayTtorpaHcdopmaropa, cot craprep)

ofjacHy NMocTynak nyTama y paj v 3ayCcTaBbatba
JEAHOCMEPHOT MOTOPA Ca HE3ABUCHOM/TIAPAIEIIHOM/ PE/IHOM
noby oM

o0jacHH MOCTYNAK MyLITAbA Y Pajl M 3ayCTaB/baiba
CHHXPOHOT MOTOpa

objacHu noctynak npomeHe cmepa obprarma TpogasHor
ACHHXPOHOTI MOTOPA Y €IEKTPOMOTOPHOM MOTOHY

oGjacHu nocTymnak npoMeHe Gp3uHe TpoghazHor
ABOOP3UHCKOr aCHHXPOHOT MOTOpA ca /IBa 0JIB0jeHa HaMoTaja

e OCHOBHa CTPYKTYpa €JeKTPOMOTOPHOT TOrOHA OMIITE HAMEHe

e Bpcre enexrpomoropHor norona (S1-S10)

. BpCTe onTepeheH:a CIIEKTPOMOTOPA, paJaHc MalllMHE H BbUXOBC OCHOBHC
MEXAHHYKE KapaKTEPHCTHKE

o HM3eenbenn o0amum nocraebara(npuuepiifiera) MOTOpa Ha paJHy OCHOBY
(IMB3,,IMB5,IM VI..)

e Hauun cnajara e1eKTPOMOTOpA €a PajiHOM MALIWHOM ([IPEHOCHHULH,
[PEHOCHH OJIHOC MPEHOCHHKA)

e OpapelhuBame HOMUHATTHOI MOMEHTA MOTOPA HAa OCHOBY KATaJOLIKUX
nojaraka ¥ HaTIHUCHE TI0YHLE

¢ Cnojuuie-u360p crnojHULIA HA OCHOBY KAaTaIOMIKUX MOJaTaKa

+ Crohemwe momeHTa u Gp3uHe obpTama Ha jeaHy ocy 06pTarba y 3aBHCHOCTH
OJ1 BpCTE NMPEHOCHHKA

e 3arpeBatse W Xnaljere eeKTPOMOTOpa Y eJIEeKTPOMOTOPHOM TMOTrOHY, Kilace
usonaiuje, Melynapoate o3Hake 3a Bpety xaaherma (IC01, 1C410, IC 411,
IC, 416, 1C 418)

¢ OcHoBHE MECTOAC NYLTaba ¥ pald H 3aycTaB/batbd MOTOPaA Y
CIICKTPOMOTOPHOM MOTOHY

o [lywrame y paa u 3ycTaB/baibe KIH3HOKOIYTHOT ACHHXPOHOT MOTOpa
POTOPCKHM YIyLUTA4YEM

o Ilymrame y pas acCHHXPOHHX MOTOpa ca KaBe3HHUM POTOPOM (JMpPEeKTaH
CTapT, CTAPT 3BE3/a-TPOYTao, CTapT NoMohy OTNOPHOCTH WM MPUTYLIHULE
nojarte y Kono craropa, crapt nomohy ayrorpancthopmaropa)

o Ilymrarme y paja TpohazHHr aCHHXPOHHMX MOTOpA €a KaBe3HHM POTOPOM




Ha craropy/ y Jananneposom crojy (D, YY)

objachu nocrynak perynaauuje 6psune TpodazHor
ACMHXPOHOT MOTOPA Ca KABE3HUM POTOPOM TMPOMEHOM
HanoHa u dpexserunje (U/f-ynpapibare)

o0jacHM nocTynak npoMexe Gp3MHe MOTOpa jeTHOCMEpHE
CTpYje ca He3aBUCHOM MOGY10M

o0jacHuW nocTynak npoMeHe Gp3vHe CHHXPOHUX MOTOpa ca
nepMaHeHTHHM MarHeTuMa Ha crtatopy nomohy dpexseHTHor
npersapaqa

MOBEIKE ONPEMY W CIIPOBE/IE MYLITAE Y PA/l U 3ayCTaBbatbe
Tpo(GazHOr ACHHXPOHOT KJIM3HOKOJIYTHOT MOTOPA rpeMa
NPUIIOKEHO] LIEMH

MOBEKE ONPEMY W CIIOPOBEJIE MYLUTAE Y pall, NPOMEHY
cMmepa odpraiba u 3aycraBibatbe TPodazHor ACHHXPOHOT
MOBEsKEe ONpPEeMY W CIIPOBE/IE MYLITALE Y Pall U 3YCTaB/batbe
TpodazHor acuHxpoHor motopa nomohy codr-craprepa
npema MpUIoKEHO] IEMH

MOBEKE ONMPEMY M CIIPOBE/IC MYLITAE V Pajl M 3yCTaB/batbe
Jje/IHOCMEepHOT MOTOpa NoMohy poTOpCcKOr ynyluTaya npema
MPUIIOKEHO] IIEMH

MoBese ONpeMy W cnposejie npoMeny opsune TpodasHor
acHHXpoHor MoTopa nomohy (pekBeHTHOr npeTBapa4a
MOBEsKEe ONPEMY W CIIpoBejie poMeny Op3uHe MoTopa
JjeHocMepHe CTpyje ca He3aBUCHOM NMO0Y/10M NPUMEHOM
peryiucaHux ucnpaesbava (1. u apyra 3oHa perynauuje),
rnpeMa MpHI0KEHO]) IeMH

nomohy codr craprepa (Haud HOBE3MBaK-a, OCHOBHA LIEMa OJKHYelba,
HAYMH NOJELIABALA apaMeTapa NOKpeTaiba H 3ayCTaB/balba)

o IlywTame y paja v 3ayCTaBbaibe jeIHOCMEPHOT MOTOpa ca
HEe3aBUCHOM/TIapasieTHOM/ PeTHOM MoOYA0M H POTOPCKHM YIYIUTAYEM

o Ilymirame y paa v 3aycTar/batbe CHHXPOHOT MOTOpPa

o Ilpomena cmepa oGprama TpohazHOr aCHHXPOHOT MOTOpA Y
€JIEKTPOMOTOPHOM MOTOHY NMPUMEHOM KOHTAKTOPA M CKIIOMHE TEXHUKE

o Ilpomena 6p3une Tpodaznor 1BOOP3IMHCKOr ACHHXPOHOI MOTOpa ca JBa
0/IBOjeHa HAMOTAja Ha CTATOpY

e [Ipomena Gp3une TpodhazHor ABOGP3MHCKOT ACHHXPOHOT MOTOPA Y
Janauaepoeom cnojy (D/YY)

« Perynaumja Op3une TpodhazHOr aCHHXPOHOT MOTOPA €4 KABE3HUM POTOPOM
npoMeHoM Harona v (pexsenuuje (U/f-ynpasibatbe), perynauuone
KapakTepucThKe

e DpexkBeHTHH NpeTBapayu (OCHOBHA CTPYKTYpa npeTBapaya), ca
MOHO(a3HUM WK TPODAZHUM YIIa30M, U3/IA3HH HATIOHH MPETBapaya u
1300p cHCTEMA MpeTBapay-MOTOPHA OCHOBY MOJATAKa HATIHMCHE MIIOMHLIE
WJTH KaTANOLIKKMX M0/IaTaKa

o U/f-ynpaematbe npuMeHoM (PpeKBEHTHUX MpeTBapaya, HAYHH NMOBE3HBaAA
cHCTEMA eIEKTPUYHA MpeXkKa-NnpeTBapay-MoTop, napamMeTpH nperpapaya.

o Perynauuja Gp3uHe MOTOpa jeJHOCMEPHE CTpYje ca He3aBUCHOM 1100y 10M
MPOMEHOM HaroHa apMartype 1 nody/e, NpUMeHOM peryiHcaHor
ucrpassbada

o Perynauuja Op3une MoTOpa jeHOCMEPHE CTPYje ca He3aBUCHOM 1100y 10M
MPUMEHOM TPAH3UCTOPCKOT HOrepa

« Perynauuja Op3vHe CHHXPOHMX MOTOpA ca MEePMAHEHTHHM MarHeTHMa Ha
cratopy nomohy (hpekBeHTHOr npeTrapaya

Ilpenopvyene nadoparopujcke Bexde:

1. Iywrame y paj v 3aycTaBibatbe TpohazHOr ACMHXPOHOT KJIH3HOKOIYTHOT
MoTOpa

2. [ywramwe y paj, npomeHa cMepa o0pTama u 3aycTaBibatbe TpodazHor
ACHHXPOHOI MOTOPA MPOMEHOM peaociena dasa

3. [lywame y paa v 3ycTapbatbe TpohazHOr aCHHXPOHOr MoTopa nomohy
co(r cTaprepa

4. IlpomeHa Op3une TpodazHOr aCHHXPOHOT MOTOpa MoMONY ()peKBeHTHOT
npersapaqa

5. llpomena 6p3uHe MOTOpa jeIHOCMEPHE CTPYje ca He3aBUCHOM Noby oM
NpoMeHoOM HarnoHa apmarype v nodyae (1. v 2. 30Ha perynauuje)




KibyuHH H0jMOBH: €JIEKTPOMOTOPHH [TOTOH, 1poMeHa Op3uHe, NnyLrambe y
paj, 3ayCTaB/batbe, KOMaHI0BahEe

4. YIIYTCTBO 3A JUAAKTHUYKO-METOAUYKO OCTBAPUBAIGE ITIPOI'PAMA
Ha nouerky cpake Teme yUeHHKE YI03HATH ca LMJLEBMMA W MCXOMMa HacTaBe / yuerba, MJ1aHoM pajia M HauMHMMa OLlebHBakba.
O06uuH HacTaBe:
Hacraguu caapskaju ce peaiusyjy Kao:
— TeopHujcka Hactasa (70 1) u
—  BewoOe (35 u).
MecTo peanmsanuje HacTase:

Teopujcka HacTaBa M BexkOe ce peausyje y Crelrjaln3oBaH0) yYHOHULM MK oaroeapajyhem kaGunety koju Tpeba na Oyne onpemsbeH oaroeapajyhum HacTaBHUM
Cpe/ICTBMMA, MaKeTamMa H MOZIelIuMa, rpa@MuKUM MPHKa3MMa KOHCTPYKTHBHHUX eJleMeHara.

Metone pajga:

—  MoHonouika, J4jaionka

—  JlemoHcTpauuja

—  Jluckycuja

—  Pewasarme npobnema
IIpenopyke 3a peaJin3auujy Hacrase:

[TpunKkoM ocTBapuBaiba cajipikaja nporpaMa Tpeba KOPUCTHTH YCBOjeHa 3Haba U3 NpeMeTa MaTeMaTHka, (JM31Ka, OCHOBE €IeKTPOTEXHHUKE, eNeKTPHUYHUX Mepeba
M eleKTPOHMKE, OCHOBA MPaKTHYHKUX BellTHHA. Takohe je BaKHO MOBE3MBATH cajpiKaje KOJU ce M3yUaBajy y OBOM MpeaMeTy ca ojropapajyiuM TeMaTcKuM LieMHama JIpyrux
CTPYHHUX TpeMeTa.

[Tpunnkom 0Opaae OHOBHUX KOHCTPYKLMOHMX €IeMEHATa eleKTPUYHUX MALIWHA M3/1aratba NOTKPenuTH rae roa je to moryhe oarosapajyhum uprexuma, cimkama
WITH MOTPEUHUM MpeceliMa pasIiuuTHX BPCTa eJEKTPHUYHUX MalllnHa. AKO Ce TEOPHjCKa HACTABA M3BOJIM Y CMELHjaln30BaHOM KabHHETY YKOIHKO To MoryhHocTH
JI03BO/bABAjY YUEHHLIMMa JIEMOHCTPUPATH HEeKH PacTaBJbeH MOTOP MM TPAHC(OPMATOP HA OCHOBHE KOHCTPYKLIMOHE JefoBe. [IpuHuMn paja enekTpuYHUX MallliHa
00jacHUTH MaKpOCKOICKHK 0e3 yllaserba Y aHaJIMTHUKK JIOMEH NPUHLKIA Paja eleKTPHYHKMX MalluHa. Pexxume pajsa o0jacHMTH Makpockorncku Oe3 yiianera y nojase u
poliece KOjH ce OIMTpaBajy YHyTap eleKTpuuHe MaluuHe. Y TeMH NPeHOCHH 0jIHOC TpaHehopmaTopa (oaHoc npeobpaskaja) y4eHHLIMMA HIYCTPOBATH NPUMEHY O/IHOCA
HaroHa, cTpyja u Opoja HaBojaka NpuMapa M cekyHaapa Ha oapeljuBaibe Heke HeocTajyhe Benuunne. KoHeTpykLMoHe KapakTepucTHie TpohazHUX TpaHchopmaTopa
o0jcHuTH Ha TpocTyOHOM jesrpy. Ilpunrkom obGpajie cripere M CrpesKHUX Ipyna, ca yueHulMMa, OBe N0jMOBE HIIyCTPOBATH oaroBapajyhium npumepuma HajjeIHOCTaBHH]UX
cnpesxcnux apyna unp. Yy0, DyS. [Nocebny naiby NoKJIOHUTH HATIIMCHUM [J10MMLIAMA €/IEKTPHYHMX MALLKMHA W MIPABUIHOM TyMaderby HazHadeHux sennunna. [ae roa je to
Morylie KOPHCTHTH M KaTanoLIKe nojaTe TpaHc(hopMaTopa U eNeKTPHUHUX MOTOPA M 0CMOCO0/baBakby YUEHHKA [a HA OCHOBY O3HAKE MALIMHE U3 KATATOLIKHX MOAaTaKa
oapese oaroeapajyhe eenuunHe.

[TpuarkoM peanusaiuje TeMe O eIeKTPOMOTOPHOM MOroHy wro Behu 6poj caapskaja unycTpoeaTi oarosapajyhum ciaukama. [punnkom obpaje Metoa nyiitama y
paj, 3aycTap/batha W NpomMeHe Op3uHe yYeHHIIMMa NpukaszaTi oaroeapajyhe npakruute meme. Oee mweme 61 6uno 1obpo ynonoGuTH ca onuma koje he ce peanuzosath Ha
naboparopujckum BexkOama. ToM NPUIMKOM MHCHCTHPATH HA NPENO3HaBay Moje/IMHUX eJleMeHaTa Ha eJIeKTPUYHHUM LIeMama M Mpoule/aypama nyluTarma y paja v
3aycTaBJbatba eleKTpUYHUX MoTopa. [Ipunukom peanusaumje caap:kaja ca cor craprepuma v peKBeHTHUM MpeTBapaulma, yYeHHMLMMa MaKpPOCKONCKH 00jacCHUTH HAMEHY
oBux ypehaja 6e3 nerasbHe ananuse npunumna pajaa. [ocebHy naskiby NocBeTHTH HAUMHY MOBE3UBaba MOTOpa M (pPeKBEHTHOT npeTBapava win codt craprepa. Tom
NPUWIMKOM caapikaje odoratut oapelleHnM KaTalowKum eMaMa npeTsapada KOju Cy Ha pacnoflarary y WKOIH. YKOIMKO je To Moryhe yenocraBut MakCHMasty
Kopenauujy uzmely Teopuje u nabopaTtopujcknx BesKkOH.

[lpunukom peanuszauuje 1abopaTopHjcKux BexkOM, YUEHHKE NOJCTUTH Y TPYIE H aKLEHTOBATH THMCKH paj. [Ipunukom nisohema naboparopujekux BexdH wro
BHILIE HHCHCTHPATH HA MPAKTHYHOM MOBE3UBaILY MEpHE OonpeMe U HHCTPYMeHaTa M MPUMeHY MepHe OfnpeMe Y UCTTUTHRay TpaHcopmaropa. ['ne roa je To moryhe



YCIOCTABHTH KOPENALIMjy Ca TEOPHjCKHM JiefioM nipeamera. 11ITo Brile HHCHCTHPATH HAa CAMOCTAJTHOM Pajly YUEHHKA Y CaBeTOIaBHH HAJ30p HACTABHMKA yBakasajyhiu y
003up Mepe onpesa M 3alTHTE Ha pajy.
*IIpenopy4uenn 6poj uacoBa no reMama:

—  Tpauchopmaropu: reopuja: 10 wacosa, peskbe: 8 uacona

— AcuHxpoHe maiuHe: Teopuja: 12 uacora, pexOe: 8 wacopa

— CuHxpoHe MalinHe: Teopuja: 8 uacosa, exOe: 4 waca

— Mawmune jenHocmepHe crpyje: Teopuja: 10 uacosa, BexOe: 4 waca

— VYpoay noroxe: Teopuja: 30 yacosa, pesxde: 11 yacoa
*HacraBHuK MOsKe, Y TOKY peajin3aliije nporpaMa v NpUIMKOM IIaHHparba peain3aliije caipikaja, kako riodajiHo Tako U onepaTuBHO, YTBPAHTH Befin iin Maru 6poj
yacoBa 10 TeMama.

5. YIIYTCTBO 3A ®OPMATUBHO H CYMATHBHO OLIEIbUBAIBE YYUEHUKA
HactaBHMK, Ha MOYETKY IIKOJICKE FOJAMHE WM HA MOYETKY TeMe YIo3Haje yUeHHKe ¢a HAUYMHOM OLIeHHBaba, IMHAMHKOM W eJIeMEHTHMA OLICH:HBabA.
Ilpaheme pazBoja, HanMpeaOBaka W OCTBAPEHOCTH MocTHrHyha yueHHka 06aBsba ce (JOPMATHBHHUM M CYMATHBHHM OLICHHBAEM.
DopMATHBHO OlleILHBAIbE CE O/IBHja HA CBAKOM 4acy Kpo3:
- npaherbe aKTHBHOCTH YUEHHKA Ha 4acy (Tj. MPOLIECY yuerba);
~  KOHTHHyallHO npahera J0CTUIHYTHX MCXO0/1a M HUBOA MOCTHIHYTHX KOMIIETEeHIM]a,
- KOHTHHYanHO npahere cTeneHa OCTBApEHHX MPAKTHYHUX BELITHHA Ha TabopaTopHjckhM Beskbama,
- yuewheM yueHHKa y 3ajelHHUKOM pajy /paja y rpynama
dopmaruBHa oUeHa caapiku ciietehe enemenTe: onuc nocturuyha yueHuka, ONMe aHraykoBarba YYeHHKa U MPENopyKe 3a Jajbe HAlPE10Batbe.
HacraBHuK y NOCTYNKY OLEHLHBAILA NPUKYIUba U Oesiesku nojaTke o nocturuyhiMa yuenuka, npouecy yuerba, HarpeoBaiby U pa3Bojy YHEHUKAa TOKOM IFOJAHHE Y THEBHUKY
pajia ¥ CBOjOj MeAaroiikoj JOKyMEHTaM] |, 0IHOCHO Y JIMYHOM KapTOHY YHEHHMKA YKOJIMKO ce J1e0 NpakTHYHKuX 00JMKa HacTaBe OJ1BHja KO/ Noc/oaasla.
CyMaTHBHO OLCH-NBA:€ CE BPLUIM HA KPajy NPOrpamMcKke LEeInHe, MOYJ1a K 3a KIaCH(UKALIMOHH MePHO U3 MPEMETA Ha OCHOBY!
- yCMeHe NpoBepe 3Harba;
- KoHTponHux W aomaliux 3ajaraka
- TeCTOBA 3HAba, OHOCHO 3a/laTaKa 00jeKTHBHOT TUIA
- wu3BelwTaja o ypahenum naboparopujeckum Bexbama
~  MNPOBEPOM MPAaKTHYHHX BELITHHA Ha N1abopaTopHjcKUM Bexkbama
~  mojaraka npUKYIUbeHUX (POPMATHBHUM OLIEHHBAEM
MOPMATHBHO W CYMAaTHBHO OLIeHHBALE J1€0 CY je/IMHCTBEHOT MpoLleca OLehHBabha 3aCHOBAHOT HA YHanpe/1 yTBpheHHM KpuTepHjyMHuMa ca Kojuma cy YYeHHLH YIO3HATH.



1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU H TPAJAIGE

Ha3zus npeamera: EJEKTPOOIIPEMA Y HHAYCTPUJH

["oammbn donn yacora:

Teopujcka HacTaBa Besxbe

H]J&KTH‘IH& HacTapa

Hacrapa y Gnoky YkynHo

111

62 0

0

0 62

2. IHJbEBH YUEIbA:

—  OcnocobibaBame y4eHHKa 3a 00aB/batbe MOCI0BA O/IPIKABALA U OTK/IAhalha HEMCTIPABHOCTH Y IEKTPOMOTOPHHUM [MOMOHHMA W €JIEKTPOCHEPTeTCKUM MOCTPOjeHHMA.
—  YnosHaBame YUEHHKA ¢4 OCHOBHUM TEOPHJCKHM 3HAMMA O €/IEMEHATUMA CKJIOMHE M 3aLUTUTHE ONPEME Y €1eKTPOMOTOPHOM MOTOHY

—  Yno3HaBame YyUCHHKA Ca OCHOBHUM TCOPH]CKHM 3HABHMA O €JIEMEHTHMA Ay TOMATH30BAHUX €IEKTPOMOTOPHHX MOrOHA

— Pa3Bujatbe CHCTEMATHYHOCTH, YPEJHOCTH M NPELIM3HOCTH Y pajy
— Pa3Bujarse JJOrHYKOT MHILBbEHA H 3aK/bYUHBaHA

—  OcamocTa/buBare YUeHHKa y paay W ynyhusatbe Ha Kopuluherwe cTpyyHe aurepaType

3. TEME, HCXOJH, NPENIOPYYEHH CAIPYKAJH U K/bYYHH ITOJMOBH CAIPAKAJA

Paspen: 111

Ioauimbk ona uacora: 62 uaca

TEMA

HCXOoau
Io 3appuieTky Teme yueHuk he 6utH y cramy na:

MNPENOPYYEHH CAJIPKAJH / KIbYYHH MOJMOBH CAJIPKAJA

Onpema n eJieMeHTH
€JIEKTPOMOTOPHOT
nmoroHa

no3Haje npaBUIHKKE U nponuce 3a kopuuiherse Tuune
3AUITUTHE ONpeMe U Kopuiifiey caMo aTecTHpaHor anaTa
M3BO/IM PAJIOBE HCK/BYUYMBO Y OE3HANOHCKOM CTakby Y CKIAAy
¢ crnetuMUHIM MPOMHCHMA M TIPABHIHHIIMMA MOTOHA
Mperno3Ha BpeTy OnpeMe 3a Npekuaatbe, HaYuH paaa, paaHe
KapakTepPHCTHKE W FlbHXOBO MECTO Y CTPYJHOM KOITY.
Mperno3Haje OCHOBHE BPCTE 3aLUTHTE Y CTPYjHOM KOy
MOJIECH 3ALUTHTHH EIEMEHT Y CTPYjHOM KOy

ojabepe orpeMy W ejleMeHTe IpeMa CHa3| eJ1eKTPOMOTOpA.
ofjacHu emMe yrpaeibatba U MOHTAKHE LemMe

0/Ipe/in y3pOK KBapa Ha elleKTPOMOTOPY

HABE/Ie OCHOBHE MPOMKCE M NMPABUIIHUKE 3a u3Bohere pagosa
H OJIPKABALE OMPEME M €IeMEHaTa Y MHYCTPH]H

MPUMEHH 3aIUTUTHE MEpe Yy Ciyuajy yaapa cTpyje

OMulle MPOLIeYPY MpyrKarba npee noMohu ozneheHom nauity
Y MOroHy

[IpaBunnuuM W nponucy o kopuiihery JHYHE 3alUTUTHE ONpeMe,
arecTupamy anara v ypehaja npu uzsohery pasosa y norouy

OnpemMa 3a Npeku/iame U YK/bYUHBakhe CTPYJHHUX KpYroea

I'pebeHacTe ckilonke (ACI0BH, PACTARbAE M CACTARIBALE, YTPa/Iba,
MOBE3MBAHE Y CTPY]HE KPYrOBe M ca eJIEKTPO MOTOPOM Ha OCHOBY lLeMe
Bese).

IIpekuaaun H KOMINAKTHE CKIOMNKe (1€/10BH, YIpa/iiba, NOBE3HBabE Y
CTpYjHE KpPYTroBe).

Ornpema 3a ynpaps/batbe i CUrHaJIM3aLu]y

Konrtakropu (yrpaama, 1e10BH, pacTaBibatbe, 3aMeHa [1eJ10Ba, CacTaB/batbe,
MOBE3UBAbe KOHTAKTOPA Y KOJMMa HAM3MEHHYHE U jeIHOCMepHE CTpyje).
bumeranu (yrpa,u}ba H JCJOBH, MOBC3HBAILE Ca KOHTAKTOPHMA H CIICKTPO
MOTOPOM).

TacTtepu (BpcTe, yrpajitba, NOBE3UBAE Y CTPYjHE KPYroBe).

Peneju (BpcTe, yrpajitba, MOBE3UBaE Y CTPYjHE KPYroBe).
EnekrpoMoTOpHE 3aluTHTHE CKI0NKE (YIpaiiba U oJelaBathe npema
CTPYjH €NeKTPO MOTOpa).

EjekTpoMOTOPHH YIyLuTadu (BpeTe, NoBe3uBatbe Ha eleKTpo MOTop,




o/IprKaBamLe).

Onpema 3a 3alUTUTY (3aIUTHTHH CTPYjHHU U HATIOHCKH PeJiejH, ayTOMaTCKH
npeKkuIaY).

HMcnpaeHocT M M300p eneMeHara 3a yrpaesbarbe (MpoBepa MCIPABHOCTH U
1300p enemMeHaTa Ha OCHOBY KOHCTPYKIIMje M nmapaMeTapa ozapeljeHor
MOroHa, eJeKTPHUUHE 1IeMe H CHMBOITH).

VYno3Hasate M 071a0Up eneMeHaTa eeKTPOMOTOPHOT MOroHa -
MPOBOAHMLIM, OCHTYPAayH, KOHTAKTOPH, MPEKHAAYH H TEPMUUKA 3aLUTHTA.
3awTuTHe Mepe, MOCTYILM Y Cllyyajy y/aapa CTpyje U HAYHH MpYyKatba [pBe
nomohu o3neheHom Juiy y norouy

K/by4HH mOjMOBH: OnpemMa, CKOJIINKe, MPeKUaaY, Tactep, peiej, 3alTHTa,
0/1a0up, 3alUTHTHE MEpe

OcHOBH ayTOMaTHKE
€JIeKTPOMOTOPHOT
NOroHa

L

HaBejle pa3uKy uamely nojma ynpaesbarba v peryJaumje
oGjacHu paziuky u3Mely yrnpapibarmba y OTBOPEHO] U
3aTBOPEHO] MOBPATHO] CIIPe3H

MoO3Haje OCHOBHE BPCTE CEH30pa, HUXOBY HAMEHY M HAYMH
NOBC3HEBAHKA Y CICKTPHYHO KOO

ofjacHd HameHy aaBava Op3uHe (TaxoreHeparopa, eHKoaepa)
objacH1 OCHOBHH TPHUHIIMM Mepera Gp3rHe MPUMEHOM
TaxoreHeparopa

ofjacHu HAYKH MocTaB/baka naBaya Op3nHe Ha
€/IeKTPOMOTOp

oGjacuu Hameny TTJT11-a

o0jacuu Haunne Hanajatba [1J111-a nanonom 230V u 24V
ofjacHuy nojam aHaJOrHOT W AMCMTAIHOT yiiasa

MPEeno3Ha aHalI0rHe W JMIHTAJIHE YI1a3¢ Ha CJICKTPHYHO [HEMH
ayTOMaTCKOl" y]'[pﬂBJ'ba[—ba BJ'[EKTFIOMOTOPH HM MOTroHOM
objacHu nojaM pesiejHOr U TPAH3UCTOPCKOT H3Nla3a

Nperno3Ha pesiejHe U TPaH3UCTOPCKE W3NIA3e Ha eNIEKTPUUHO]
IIEMH ayTOMATCKOT YNPaBJbatha eeKTPOMOTOPHHM MOTOHOM
HaBe/1e OCHOBHM HavuH nporpamupatsa [1J11-a

e oDacHu Hameny Tajmepa u Gpojaya

TYMa4H jeHOCTABHE LIEME Ca Ay TOMATCKUM YIIPAB/batbeM
€JIEKTPUIHHUM MOTOPOM IPUMEHOM KOHTaKTOpa. pelieja u
[TJIL-a.

npeno3Haje ocHOBHe cuMOoJIe Ha yNpaBkauuM LieMama ca
TTJIL1-om

rojam ynpaejbarba v nojaM peryatuje

rojaM ynpaepJbaia y OTBOPEHO] M 3aTBOPEHO]j MOBPATHO] CIIPE3H
CEeH30pH (MHIYKTHBHH, KanalMTHBHH, (POTOEIEKTPUUHH), KaTaIOLIKH
noaauu

IpaHHYHH NPeKHa4H, KaTanollKkH nojaaiu

MepHH npeTBapadu (NpUTHCKa, TeMenepaType, NpoToka, HUBoa),
KaTaJaolKH nojanM

TAXOTEHEePaTOPH jeJIHOCMEPHe CTpyje

TAXOrEHEPATOPH HAU3MEHHUHE CTPYje

€HKOJEpH (arcolyTHH U HHKPEMEHTAJIHH)

jenHocMepHH U3BOpH Hamajarba 24VDC

nojam nporpamaduinor norudkor konrpodiepa (I1JI111-a)

HameHa W ocHoBHa cTpykTypa [1JIL-a, ocHoBHM npuHLMn pasa

HauuH Hanajama [1J1L-a (230V 1 24V), ocHoBHe L1eme

1ojaM aHAJIOrHHUX (CTPYjHH M HAMOHCKH) W AMTHTATHUX yJia3a

MojaM JIMFMTATHUX W31a3a (PellieHn U TPAH3HCTOPCKH)

MPUMEPH MOBE3HBAA JAMTHTATIHMX M aHAJIOTHHMX YJ1a3a ca TacTepuMa H
CeH30pUMa

NpUMEpH NOBe3MBakba peliejHux uznasa [JI11-a

NpUMEPH NoBe3uBatba Tpan3ucropekux uinasa [JIL-a (u3nazu HITH u
[THIT tuna)

OCHOBHM HauuHu nporpamupatsa [UILl-a(nojam nenep aujarpama,
COPTBEPCKO OKPYIKEILE 3a MPOrpaMUpPatbe)

MpUMEp jeAHOCTABHOT JIAep AWjarpama

TajMepH, H Gpojaun

MpUMEp jeJIHOCTABHOT YNPaB/batba TPO(asHUM aCMHXPOHHM MOTOPOM
MPUMEHOM KOHTaKTOpa, peneja u [J111-a




Kibyunn nojMoBu: yrpasjbatbe, CEH30p, MEPHH NIpeTBapauy, Aasauu Opsune,
nporpamMabHIH{ JOrHYKY KOHTPOJIEP, AaHAJIOTHH W IMTHTAIIHH Va3, PesiejHH U
TPAH3UCTOPCKH HU371a3.

¢ M03HAje HAYMHE NOCTaB/balba M AprKkarba cabupHuLa Ha o [lpaBunnuum u nponuck o kopuihersy TH4HE 3aTUTHE ONpeMe,
MOTNOPHUM H MPOBOJHUM M301aTOPHMA. aTecTHpamby anara u ypehaja npu uzpoljery pagoea y noctpojerby
s MO3HAje peoce]] YKbyUeHa WIH HCKibyuera y henuju « CalupHuiie.
€IEKTPOCHEPreTCKOr MOCTPOjeba. e CrojHH NpoBOIHULIH.
e 3Ha HAMEHY KOH/IeH3aTopcKUX Gatepuja y KOMINeH3almju e [ToTnopHU U NPOBOIHK W30JATOPH.

CHare nocTpojersa.
e 00jacHH yJIOry OCHrypaya y nocrpojerumMa cpe/itber HaroHa.
e TYMauM OCHOBHE KaTa/lOLIKe MOJATKe OCHIypaya

Ocwurypaumu.
[Tpexupaum cHare.
Pacrapibauu cHare.

. @

Enexrpoeneprerc e 00jacHW HAMEHY NpeKuaaqa cHare e Konpesaropu u konaesaropeke faTepuje 3a KOMIEH3ALK]Y peaKTUBHE
Ka NocTojema e 00jacHH HaAMEHY pacTaBjbaya cHare cHare.

e mpenosnaje cumGoIIe MPEKKaaUa M pacTap/baua cHare Ha o [lponucH U NPaBUIHKLK Y €JIEKTPOEHEPTETCKOM MOCTPOjeH:Y
ENIEKTPUUHHM 1LIeMaMa i TEXHHYKO] JIOKYMEHTaLH]H. o Ilperneau peBH3Mje U PEMOHTH €IEKTPO-EHEPTeTCKUX MOCTPOjetba.

e 00jacHH OCHOBHHM MPHHLIKI KOMIEH3allje peakTHBHE cHare y | o PaloBH Ha nocTpojeruMa y 6e3HanoHCKOM CTamby.
NoCTpojerbYy. e Panopu y 6au3unu Hanoua.

e [03HAje MpOIMce U NpaBUIHKUKE 3a u3Bohere pajoea y
€IIeKTPOCHEPIeTCKOM TOCTPOjeHbY KibyuHs mojMoBH: MpONUCH, 3aCTUTHA ONPEMa, eJIEMEHTH

s [03HAje 3aITHTHE Mepe, MOCTYNAaK Y cy4ajy yjaapa cTpyje | eleKTPOCHEePreTCKUX MoCTpojerba, paa y Oe3HANOHCKOM CTakby, paj y
HauMH Npyzkarba npse nomohu osnehexom auuy y OM3HHK HamnoHa.
nocTpojey

4. YITIYTCTBO 3A JTUIAKTUYKO-METOJIUYKO OCTBAPHBAILE ITPOI'PAMA
Ha noueTtky cBake TemMe yYeHHMKE YII03HATH Ca LIMbEBMMA M UCX0/IMMa HACTABE / yu€tba, TUIAHOM Pajla U HAYMHHUMA OLIEHHBAbA.
O0anuu Hacrase:

HacraBHu caapskaju ce peainsyjy Kao:

— TeopHujcka Hacrasa (62 uaca)
MecTto peann3anmje nacrase:
Teopujcka HacTapa ce peanusyje y Crelmjain3oBaHo] yHHOHKLIM MK ojiroBapajyhem kabunety koju Tpeba qa Oyae onpemibeH oaropapajyium HaCTaBHUM CpPe/ICTBUMA,
MakeTama U MoJiesiuma, rpadMuKUM MPUKA3UMa, MYJITUME/IH]jaTHOM OMPEeMOM.

Metone pajga:

—  MoHonowika, AMjanouka
— JleMoHcTpauMja
— JIuckycHja
—  Pewasame npobiema
IIpenopyke 3a peajn3auujy Hacrase:
V OKBHpY TeMe OfpeMa W eJeMeHTH eIeKTPOMOTOPHOI MOroHa HACTOJaTH /la ce CBM IUIaHUPAaHH €IeMEHTH YKOIHMKO je TO Moryhe npakTHYHO AeMOHCTpHpajy, Kako
rpacuuky tako u puznukn. [locebHy naskmy oOpaTuTH Ha KaTaoLIKe NOJATKE €IeMEeHATa e/IeKTPUHHE ONpeMe eleKTPOMOTOPHOT MOroHa. 3aTo ce Npenopy4yje yueHULuMa



¥ TOKY HAacTaBe NPUII0KUTH oAroeapajyhin 6poj M3Boaa U3 KaTalolKKUX MojiaTaka KapaktepucTuute onpeme. [punnukom obpase enekTpoMarHeTHe W 3allITHTHE onpeme nmoceGHy
naskitby 06paTUTH Ha OCHOBHE MPHHLIMIIE JiesioBaka oBHX ypehaja. M3Gop onpeme npema cHa3u eIeKTPOMOTOpA CIIPOBECTH HA JeJTHOCTABHOM NMPHUMEPY, Y3 OC/IOHALL HAa IPUMEHY
KATAJIOLIKUX M0/IaTaKA.

Y OKBUpY TEME OCHOBE Ay TOMATCKOT YIPABIbatba €JIEKTPOMOTOPHUM MOrOHOM, MOceOHY NaKiby MOCBeTUTH oapeheHruM 1aBaunma i CeH30pUMa K0 H IMXOBO] IPUMEHH.
ITpunukom obpaje oBe Teme r/ie roj je To Moryhe yueHHIIMMa MITYCTPOBATH W3IUIC/] €IEMEHATA, U MPAKTHYHO-(DM3MUKH MPUKA3aTH W3TTE NojeIMHUX eneMenara. [locebny
MKy MOCBETHTH cCMMOOIMMA CeH30pa, MEPHHUX MpeTBapava v 1aBaya W lUXOBOM MPENo3HaBatby HA eKTPHYHHUM LIeMaMa, aKO U HAUMHY MOBe3HBalbA.

[Tporpama®uiIHH TOrHYKK KOHTpOJep 00paanTH BHILE ca (pu3HyKor acnekta. Harnacuty pasnuky y Hanajawy Hanonom 230VAC n 24VDC. [NocebHy naxiby nocBeTHTH
OJKHYEHY YNa3HMX H M3Na3HuX kontakara [1JIll-a ca oarosapajylium enementrma. ToM NPUIMKOM YueHWLIMMA MPUKAa3aTH HajjelHOCTABHHW]E LUEMe OXKMYeHa M HCTe
nporyMaduTH, CopTBEpCKO OKpYKEHE CIIOMEHYTH HH(POPMATHBHO, TOM MPUJIMKOM YBOKHTH YMILEHHLLY [1a YYEHHLH oBor obpasoBHor npoduaa nehe umaru npuiuky na
nporpamupajy. Tajmepe u 6pojaue obpaaut uuopmaruBHo HcTHUYHRH IBLUXOBY OCHOBHY IPHMEHY Y ayTOMaTH30BAHHM €/IEKTPOMOTOPHHM OrOHHMA.

IIpenopy4uenn 6poj uacoBa nmo reMama:

— Onpema M el1eMEHTH eeKTpoMoTOopHOr noroxna: 20 wacosa,

— OcHoBM ayTOMaTHKe eeKTPOMOTOPHOT MoroHa: 25 uacosa,

— Enekrpoeneprercka nocrpojetba: 17 uacosa,
HactagHHK MoOsKe, ¥ TOKY pealvsalidje nporpaMa u NpUIMKoM TIaH|uparbka peanusalije caapikaja, Kako raiofaiHo Tako M onepaTHBHO, yTBPAMTH Behu 1K Marbk 6poj yacosa
Mo Temama.

5. YIIYTCTBO 3A ®OPMATUBHO H CYMATHBHO OLEILUBAILE YUEHUKA
HacTaBHMK, Ha MOYETKY IIKOJICKe FOJMHE WK Ha MOYeTKY TeMe YIo3Haje yYeHHKe ca HAaUMHOM H KPUTEPH]YMHMA OLieH:UBatba. IMHAMMKOM M elleMeHTHMA OLieHHBatba.
IIpahemwe pa3poja, HanpeaoBama U ocTBapeHocTH nocturiyha yuenuka o6aBsba ce (JOPMATHHHUM W CYMAaTHBHUM OLICHHBAHEM.
PopMaTHBHO OLELHBAILE CE OJIBMja HA CBAKOM 4acy Kpos3:
- npahemwe aKTUBHOCTH YYEHHKA Ha 4acy (T). MpoLecy yyera);
~  KOHTHHyaJiHO npahera JOCTUrHYTHX MCXO0/a M HUBOA MOCTHIHYTHX KOMIIETEeHLM]a,
- yuewhem yyeHHKa y 3ajeIHHHKOM paay /paja y rpynama
dopmaruena oueHa caapku ciezaehe enemenre: onuc nocturnyha ydeHuka, ONUC aHraXkKOBABLA YHEHHKA W NIPENOPyKe 3a Jajbe HANPE10Babe.
HacTaBHMK y MOCTYNKY OLeHHBaba MPUKYIUba W OesleskH nojaTke o nocTuruyhinma yuyeHHka, npolecy yuerba, HarnpeaoBamby U pa3eojy Y4eHHKa TOKOM FOIMHE Y THEBHHUKY
paja M CBOjOj NeAaroLikoj 10Ky MEeHTaLHjH.

CyMaTHBHO OllelbHBaKb€ CE BPLIH HAa KPajy NMporpamMcke LelMHe, MOYJIa WM 3a KIacH(HKALIMOHH NMEePHOJL U3 MPEMETa Ha OCHOBY:
-  YCMeHe NpoBepe 3Halba,
- KOHTPOJHMX M AomahuXx 3ajaraka,
— TecTOBa 3HaHa, O/IHOCHO 3a/1aTaka 00jeKTHBHOI THIIA,
~  nojaraka npuKyrbeHHX (OpMAaTUBHHM OLIEHHBaHEM

DOpMaTUBHO M CYMATHBHO OLICH:HBALE J1€0 CY JEIMHCTBEHOT IpoLeca OLehbHBatba 3aCHOBAHOI HA YHANPe/l YTBPHEeHUM KPUTEPUjYMHUMa ¢a KOjUMa CY YUeHHULH OllaroBpemMeHo
YIO3HATH.



Hazug npeamera: [IPEAY3ETHHUIITBO

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU H TPAJAIGE

["oammbn donn yacora:

Teopujcka HacTaBa Besxbe

H]J&KTH‘IH& HacTapa

Hacrapa y Gnoky YkynHo

111

0 31 0

30 61

2. IUJbEBH YUEIA

— PazBujarbe: NOCIOBHUX M NPEIY3ETHHUKHX 3HAA, BELITHHA W NMOHALIAKA] NPEY3eTHHUKNX BPEAHOCTH U CNOCOOHOCTH Ja ce NPEno3Hajy npeay3eTHHUKE
MOryhHOCTH Y NOKAIHOj CPeMHM U Jleslyje Y CKIay ¢a TUM; NOCIOBHOI M NPEAY3eTHUUKOI HAUMHA MULLIBEHA; CBECTH O CONCTBEHUM 3HatbUMa M crnocobHOCTHMA U
Jlasb0j Npo(heCHOHAITHO] OpPjeHTALIH]H; cOcOBHOCTH 3a youarame, (JOPMYyJIHCAe H MPOLICHY MOCTOBHUX W/Igja; CMHCIIA 3a THMCKH Pajl; OCHOBE 34 KOHTHHYMPAHO

YueHEe; OATOBOPHOI OJIHOCA MPEMa OUYBary NMPUPOJAHUX PECYPCa U EKOJIOLIKE PaBHOTEKE.

— Yno3Hapame yueHHKa ca: eleMeHTHMa MAapPKETHHT MJ1aHa; CYIITHHOM OCHOBHMX MEHALIMEHT (DYHKIIMja M BelITHHA; crelin(pMUHOCTHMA YIPaBJbatba
MPOM3BOIOM/yCIIyramMa 1 JbY/JICKUM pecypcuma; 3HauajeM kopuinhera MHPOPMALHOHUX TEXHOIIOTH]a 38 CABPEMEHO M10C/I0Babe;
—  OcnocobsbaBaise 3a: aKTHBHO Tpaskerbe 1ocia (3anolbaBarmke 1 camo3anollbaBatke); W3pajly jelHOCTABHOT MJ1aHa rnocjiosatba Mase pupme (OU3HKc niiana);

npeseHtauujy OM3HHC NIaHa; MYJITHAHCUMIUIMHAPHY NPUCTYI M OPUjEHTALM]a HA NIPAKCY:

3. TEME, UCXOJH, NPENNOPYYEHH CAIPKAJH U K/bYUYHH ITIOJMOBH CAIPKAJA

Paspen: Tpehn

lognumsk Gona yacora: bexbe: 31 wac; Hacrasa y 6roky: 30 uacosa.

TEMA

HCXOH
Ilo 3aBpeTky Teme yueHuk he 6uth y cramy aa:

[IPEIIOPYYEHH CAJIPKAJH / KJbYYHU TOJMOBU
CAJIPKAJA

IpenyseTHHITBO H
npeay3eTHHR

HaBeJle a/IeKBAaTHE MPUMepe MPeLy3eTHHIITBA U3 JIOKaTHOT
OKpYIKeHba;

HaBE/Ie KapaKTEPHCTHKE MPELy3eTHUKA;

ofjacHH 3Ha4aj MOTHBALMOHMX (DaKTOpa Yy NMpeay3eTHULLITBY;
NOBE/IE Y OJIHOC M0jMOBE HHOBATHBHHOCT, MPe1y3HMIBHBOCT H
1pe1y3eTHHLITBO;

Mpero3Ha pasjuuuTe HAuMHE OTIOUHHLAbA T10C/A Y JIOKATHO]
3aje/IHMLH.

ITojam, pa3eoj W 3Hauaj Npeay3eTHHILITRA;

ITpodhun 1 kapakTepucTHKE YCNEUHOr Mpe/y3eTHHKA,
MOTHBH npeay3eTHHKA;

TexHuKe U KPUTEPHjYMH 3a YTBphHBae Nnpe1y3eTHHYKHX

Pa3zBujame u npouena
MOCJOBHHX n,{[ej a,
MAPKETHHI ILTAH

MPUMEHH KpeaTHBHE TeXHUKe n3bopa, cenexkiuje 1
BpE/HOBaH:A NMOCIOBHUX HJigja;

npeno3Ha caap:kaj v 3uavaj Gusnuc nnaua;

ucrpasku mehycobHo aenoparse hakTopa Koju yTHYY Ha
TPIKMILITE: LIEHA, MPOH3BOJL, MECTO, TIPOMOLIHjA H JTHYHOCT;
MPUKYMH W aHATH3Hpa HH(pOPMALIKje O TPIKULITY U pa3BHja
MHHBU/IYalIHY

MapKETHHT CTPaTerujy;

pasBHje caMoroy3jiate y crpoBolery TepeHCKHX

Tpararse 3a noc/IOBHUM Miejama;

[Tpouena nocoBHUX MOryiHOCTH 3a HOBH TOCJIOBHH T10/1yXBaT;
Swot aHalidza,

CrpykTypa GU3HHC N1aHa M MAPKETHHT MJ1aHa Ko H-CroBOr Je/a;
Enementn mapkerunr mukca (511) — (mpouseoa/yenyra, 1ieHa, kKaHanu
aucTpubyLHje, MPOMOLIHja, THYHOCT);

Pan Ha TepeHy-HCTpaKHBatbe TPIKULLTA;

ITpeseHTanMja MaApKETHHT niaHa 3a oaabpaHy OH3HHC HgE]y.




MCITMTUBAIbLA,

CAMOCTAIHO W3PA/Id MAPKETHHT [UIAHA Y TIPUNIPeMH OM3HHC
rnJaHa;

MPe3eHTYje MAPKETHHT MJ1aH Kao €0 CONMCTBEHOT OH3HHC
niaHa.

Ynpasbame n

HaBe/1e 0COOMHE YCMEUIHOT MeHalepa;

ofjacHH OCHOBE MEHALIMEHTA YCIyTra/IPOH3BOIHE;

00jacHH Ha jJeIHOCTABHOM MPUMEPY 10jaM W BPCTE TPOLIKOBA,
LIeHY KOLITaha 0 HHBECTHLIM]E;

M3payvyHa rnpar peHTabHIHOCTH Ha je/IHOCTABHOM TPHMEPY;
o0jacHu 3Ha4aj NPOM3BOAHON MJIaHA M W3Pa/IH NPOU3BOIHH
IJ1aH 3a CONCTBeHyY OM3HUC U/Ig]y Y HajjeHOCTaBHH]jeM O0JIMKY
( camocTajHO WK y3 noMoh HacTaBHHKA):

yeuha 3Hauaj nnanuparma v o1abupa JbyICKHX pecypea 3a

MeHaumeHT yHKIMje (MIaHupame, OpraHu3oBate, Boherbe u
KOHTpOa);

ITojam 1 BpCTE TPOLIKOBA, 1IEHA;

HuBecThimje;

[Tpenomua Tauka peHTabUIHOCTH,

MC[I&LIMC]['I' NPOH3BOAHE -YTIPAB/bAHLE NPOH3BOJIHHM
HPOLECOM/YCIYTrOM;

Ynpassbatbe Jby/JICKHM pecypcHMa;

Ynpasibarbe BpeMEHOM:

Opranu3anMja, NpaBHH norpede opraHuzaimje; o HmKerepHHr BpeIHOCTH,
OKBHP 32 OCHHBAI:E H KOPHCTH raHTorpam; e HHdopmaioHe TeXHONOTH]e Y MOCIOBalbY;
pyukunonuncame objacHu 3Ha4aj MHPOPMALIMOHUX TEXHOIOrH]a 3a caBpeMeHo o [lpaBuu acnekT nokperara GusHKca.
AeJIATHOCTH Moc/10Base;
CXBATH BAKHOCT HEMPEKUIHOI MHOBHPAbA NIPOU3BO/IA HITH
yenyra;
u3zabepe HajnoOBOJbHH]Y OPraHU3allHOHY H NpaBHY (Gopmy
NPHUBPE/IHE AKTHBHOCTH;
M3paJ{ U MPE3EHTYje OPraHnu3aLlMOHH I1J1aH 3a CONCTBEHY
OM3HHUC HEjY:
CAMOCTAIHO CAYMHH WK [IOITYHH OCHOBHY MOC/IOBHY
JOKYMEHTALM]Y.
cacTaBi OWIIAHC CTalba Ha Hajje/IHOCTaBHU]eM NPUMEpY; e bunanc crama:
cactaBd OWIIAHC yenexa i yTBP/AM MOCJIOBHU Pe3ysiTaT Ha e bunanc yenexa;
Hajje/IHOCTABHU]EM MPUMEpY: e bunaunc tokora rotosune (cash flow);

Exonomuja nocioama,
(punancujckn niau

HAMpaBK pasiuky u3mely npuxosa u pacxosa ¢ jeiHe cTpaHe u
MPHIKBA ¥ O/UIMBA HOBLIA Ca JIpyTe CTPaHe Ha
HajjeJIHOCTaBHH]EeM NPHMEpY;

Hape/le Moryhe HaunHe (pUHAHCHpaba COTICTBEHE IEJIATHOCTH;
ce HH(opMHUlLEe y oaroapajyliuM HHCTHTYLIMjaMa O CBUM
peJieBaHTHUM ITHTabMMa O/ 3Ha4aja 3a Nokperarbe Ou3HUCA;
uaeHTHDUKY]e HAUMHE 32 OIPIKABAILE JIMKBHIAHOCTH Y
nocioBamy npeayseha;

cacTaBu (PMHAHCHCKH IJIaH 3a CONCTBEHY OM3HHC HAE)Y
CaMOCTAIHO HiIH Y3 nomoh HacTaBHUKA;

npe3eHTyje (PMHAHCH]CKM MI1aH 3a cBOjy OM3HMC Mgjy.

Haeopu dunHaHcHparba;
Huerutyuuje u uHdpacTpykTypa 3a NoApuLIKy npeay3eTHHIITBY;
[Tpunpema u npeseHTauuja GUHAHCHJCKOT TJlaHa.




e CaAMOCTAIHO MM ¥3 oMol HacTaBHMKa Aa noseske cee ypahene | o Mzpana uenosuror OM3HKC niaHa 3a concrseny OM3HUC Wie)y
JesioBe OW3HMC MU1aHa; o [lpe3enTauuja nojeanHaMHUX/TPyNHUX OM3HUC NJIAHOBA U JIMCKYCH]a'.

e M3paJM KOHauaH (jesHOCTaBaH) OM3HUC MUIAH 34 CONCTBEHY
OM3HUC Haejy:

s npe3eHTyje OW3HKC NJIaH Y OKBUPY jABHOT Yaca W3 npeiMera
npe/y3eTHHINTRO.

YueHHYKH NpojexT-
npeseHTanHja
NOC/I0BHOT NJIAHA

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJAUYKO OCTBAPUBAILE [TIPOI'PAMA U OLIEIbUBAILE
Ha noueTky Teme yueHHKE YIO3HATH Ca [IMbEBUMA M UCXO/IMMA HACTABE, O/THOCHO YUEHa, TUIAHOM Pajla i KPHTEPHjYMOM W HAUMHMMA OLICHHBAbA.
JluckyTyjeTe ca yueHHIIMMA O BMXOBMM MCKYCTBHMA Ha OBY TeMy. [TuTajTe MX 1ITa je 3a HUX Npey3eTHHLITBO; KO Moske aa Oy/ie npeay3eTHHK; KakBe ¢y 0coOMHe
Mpeay3eTHUKA;; 1a JIM MO3HA]Y HEKOT NMPeay3eTHHKA; ...
O0amum nacrase:
Hacraguu cajapskaju ce pealivsyjy Kao:
BewxOe (31 uac) - 0ok o1 2 yaca cBake apyre Heaesbe (10 jeaHa rpyna)
Hacrapa y 670ky (30 wacosa)
Mecrto peann3anmje Hacrape:
BexOe ce peanusyjy y pauyHapckoj yunonuuu/kabunety (1 yuenuk — | pauynap).
IMonena na rpyne:
Opnemerse ce aenu y 2 rpyne.,
Mertoae pana:
—  Muuu npenaparsa,
—  Cumynaumja,
—  Cryamja cinyuaja,
—  Jluckycuja
IIpenopyke 3a peajinzauujy HacTase:
Tema . IIpeay3eTHUIUTBO W Npeay3eTHHK™: JlaTh NpUMep yCrewHor npeay3eTHUKA W/UIK 103BaTH Ha Yac rocta — Npeay3eTHHKa KOju OM rOBOPHO YUEHHLIMMA O CBOJHM
MCKYCTBMMA HITH M10CETA YCTIELIHOM MPE/Ly3eTHHKY;
Tema ,,Pazeujarbe u npoeHa nocjoBHUX Haeja, MapKeTHHT 11an™: KopueTutu osyjy uieja u sohene AUcKycHje 1a ce YUEHULIMMA TIOMOTHE Y KPEaTHBHOM CMHLLbaHY
Ouznuc uaeja u opadbupy HajnosossHuje. [IpenopyunTy yuenuuuma j1a OM3HKUC Wagje Tpae y OKBUPY CBOI MOJApYyHja pajia ajld He MHCHUCTHPATH HA TOME. YUeHHUHM ce aea Ha
rpyre OKYIUbeHEe OKO je/IHe MOCIOBHE HAEje Y KOjUMa ocTajy 10 Kpaja. [ pyne yueHHKa OKYIUbeHEe OKO je/IHE MOCIOBHE HEje BPLIE HCTPAKHBALE TPXKULLTA M0
HACTABHUKOBWM YNyTcTBHMa. [loskesbHO je oprannsoBath nocety Manum npeaysehuma rae he ce yueHuim nHGOPMUCATH O HAMHHY JE/I0Baba W ONcTaHka Tor npeayseha Ha
TPIKHLITY.
Tema ,.Yrparbame W opraiuzanuja™: IpenopyueHe cajapskaje no TeMama yueHHK caplajlaBa Ha je/THOCTaBHUM NpuMepuMa y3 nomoh HacTaBHHKa; JlaBaTh ynyTcrara
VUEHHIIMMA TJIe M Kako ja Jiohjy 10 HeonxoaHUX HHdopmaiuja. KopHCTHTH cajTOBe 3a MPHKYM/batbe HH(OPMaLHja (WWW.apr.gov.rs , Www.sme.gov.rs. U apyru). OcHoBHa
rnocsioBHa jiokymenTauuja: CV, monba, sxanba, u3sewiraj, 3anucHuK. ..; [loceta coumjanHuM napTHepumMa Ha JJOKaJIHOM HUBOY (omniuTHHa, (puinjane Haunonanue ciyxde 3a
3anoulbagaie, Pernotaite areHuuje 3a pa3goj Majlux U cpembux npeayseha u ci.).
Tema ,,Exonomuja nocnoeamwa, Gpunancujeku mian™: Kopuceruru gopmynap 3a 6usznuc naan Haunonanue ciy:xOe sanouubasara; Kopuetutu HajjeHoctaBHuje Tabese 3a
u3pany Ounanca crama, Ounanca yenexa u Ounanca HoBuaHHWX Tokosa; OOpaauTH caapiKkaj Ha HAjjeAHOCTABHHJUM NPUMEPHUMa U3 TIpaKce
Ipenopyke 3a peaquzanujy 6J10K HACTABe:
BoK HacTaBy MCKOPHCTHTH 3a nocete npeaysehrma v yctanoaMa Koje cy npeasuhene ouM npeamerom. M3pana npesenraunje objeansyje nocneama qga moayna. Cama
u3paza Tpeba aa Tpaje 9 vacopa (jeaaH M no jaaH OJI0K HACTABE), a MPE3eHTaLMje paaoBa 3 yaca. YUEHHULH MOjeIMHAYHO WITH MOJIE/EHH Y THMOBE /10 5 yueHHKa Tpeba aa y3




nomoh HacTaBHuKa u3paje OM3HKC niaH ceor npeayseha (npenopyuyje ce na ce npeaysehie 6aBu NociIoM 3a KOjH ce yueHuK wkoayje). Mucuerupary va npasuiHom
Kopuiiherby TepMHHA BE3aHUX 32 IEKTPOTEXHHKY
IIpenopy4enu 6Gpoj uacoBa nmo reMama:

—  llpeay3eTHUIITBO U Npely3eTHUK: S yacoBa BekOH,

— Pa3Bujarse W npoLeHa MOCIOBHUX HEja, MapKeTHHT ruiaH: 10 uacoBa Be:kon 1 6 1acoBa 610K,

—  VYnpasibate 1 opranusaumja: 8 uacosa sexon n 12 uacosa 0.10k;

— ExoHomuja nocnoeatsa: 8 yacoBa Be:kOH 1 3 yaca 0J10K;

—  YueHHUKH NPOjeKT — Npe3eHTalMja NocI0BHOI naHa: 9 yacosa 6J10K.

5. YITYTCTBO 3A ®OPMATUBHO H CYMATHBHO OLIEILUBAILE YUEHUKA

Bpeanosaise 0CTBAPEHOCTH MCXO/1a BPLUMTH KPO3: AKTHBHOCT YUEHHKA Ha yacy: AoMalie 3a/aTKke; TECTOBE 3HAMbA; W3Paay MPAKTHYHUX PaaoBa (MAPKETHHT, OPraHu3aluoHO-
MPOM3BO/IHH M (PMHAHCH]CKH MJaH); W3paay KoHauHe Bep3uje OU3HMC Mu1aHa; npe3eHTalujy

dopmMaTHBHO OLIeHHBaILE, Kao Moaen npaliera HanpeaoBaka YUeHHKa, Ce OJIBMja Ha CBAKOM Yacy M CBaka akTMBHOCT je 100pa MpHIMKA 3a MPOLIEHY HAMpe0Batba U 1aBambe
noeparHe HHopmanmje. IlocTurayha yuenuka je Moryhe BpeJJHORaTH KpPo3: aKTHBHOCTH Ha 4acy (Tj. MPoOLECY Yuetba); MOCTaR/bake MUTaha W/ WK Iapamke 0JIroBopa y
CKIIaJly ca KOHTEKCTOM KOjH ce oGjallibasa; Mo3MTHBHOM OJIHOCY MpeMa ONpeMH; U3pajly 3a/laTaka, MCTPaKMBauKHX MpojeKaTa W ¢il.; U3pajy NpakTHYHUX pajioBa
(MapKeTHHT, OpraHu3allMOHO-TTPOU3BO/IHW W (PMHAHCHCKM M7aH); W3paly KOHauHe Bep3uje OM3HKC MIIaHa; Npe3eHTORambe cajipikaja; npahierme NocTUrHYTOCTH HeXo/a, noMoh
APYTOBMMA W3 O/Ie/beiba Y LIMJbY CABJIA/IABAILA MPA/IMBA U CI.

Vyenuke tpeba ocnocobsbaBat U oXpabpUBaTH Aa MPOLEHY]Y CONCTBEHH HANPEIAK ¥ OCTBAPHBaLY MCXO0/14, KA0 M HANpeak JApyrux y4eHuka, y3 oarosapajyhy
aprymeHTauujy.

Ha xpajy cBakor 4yaca WM akTHBHOCTH HAaNpaBHUTH KPaTKy aHaINW3Y jlocajalliber paaa, 00ape3Ho NOXBAJIMTH YYEHHKA 3a OHO LITO je MOCTHrao M 00pa3noikuTH LITa MOJKe
Tpeba /1a nonpagu W/ WIK ypaju.

[ToTpe6HO je OCMUCIHTH BHILIE THITOBA Pa3/IHYMTHUX AaKTHBHOCTH ca NPOIYKTHMA Pa3MYMTOr HHBOA CJIOXKEHOCTH H YTBPANWTH OYEKHBAHE UCXOJIE, a peMa bHMa 1
KpUTEPHjYME BPEIHOBaH:A.

Ouer-nBatbe YUeHUKa ce o/IBHja y ckiaay ca [IpaBuinukoM o olersHBaiby. [ToTpeGHO je, Ha moveTKy LIKOJICKe roJiMHe, YTBPAHTH KPUTEPHjyMe 3a OoLietbHBatbe (Y ckiaay ca
IIpaBMAHUKOM O OLICH:HBALY ), MPBEHCTBEHO 38 CYMATHBHO OLICHHBAILE U €a HbUMa YIO3HATH yueHHKe. CYMaTHBHO OLIEHHBALE C& MOKE U3BPLIMTH HA OCHOBY (hOpMaTHBHOT
ol HBAabA, pesyTaTa/pellerha NpobaeMCeKOr WK MPOjeKTHOT 3a1aTKa, npahemeM paaa yueHHKa — ocTBapuBamba Mexoaa M cil. Hauun yrephuBara cymatueHe olleHe
VCKJIQ/IMTH ca MHAMBH/IYATHUM 0COOMHAMA YUeHHKA.,

OcnocoOnTH yueHHKe Aa ehuKkacHO M PaLiMOHATHO KOPHCTE pavyyHape Ha HAYMH KOJU He YIPOIKaBa lHXOBO (JU3HUKO W MEHTATHO 3/1paBJbe.

Kibyunun nojmosu caapaxaja: [penysernuiurso, npenyserHuk; busnue nnan; Jbyacku pecypeu



1. OCTBAPUBAIHLE OBPA30BHO-BACIIHTHOI PAJIA - OBJIHLIH H TPAJAILE

Hasue npeamera: IPAKTUYHA HACTABA

HACTABA
PA3PEJ] YKYIIHO
Teopujcka nacrasa Bexbe Ilpaktuna nactapa | Hacrasa y Groky
11 420 60 480
11 558 60 618
OCTBAPUBAILE OGPA30BHO-BACITUTHOIL” PAJIA T10 JIVAJTHOM MOJIEJTY OGPA30BAIbA
HACTABA
. Teopujcka nacrapa Bexbe Yuere Kpo3 paj yqe?;ﬁgﬁ; pan VIVIHO
1l 420 60 480
111 558 60 618

Hanomena: y tabenu je npukasan roaumitbu (onja yacosa 3a ceaku 0bJIMK paja

2. INJbEBH YUEA:

OcnocobbaBarbe yHeHHKA 3a PHUMEHY 3alUTHTHUX Mepa /1 eJIEKTPUYHOT Y1apa M CHCTeMa 3allTHTe BUCOKOT HAMOHA A0AMpa

OcnocoOsbarare YUeHHKa 3a YHTarbE [IeMa, MPojeKaTa v APYyre TEXHHYKE JOKYMEHTALIHje, H3pa/ly CKHLA EKTPUUHUX HHCTATALM]a, IIEMa W OCBET/bEHa
Vno3HaBame yueHHKa ca kopuinhemeM U cripopoherem oapeadH npaBuIHHKa, CTaHAapaa W Npornuca

OcnocoOsbagame YUeHHKa ca M3PaJIoM, OJIPAKABALEM H OTK/IamakheM HEHCITPABHOCTH HAa CBUM BPCTaMa eHEpreTCKHMX eNeKTPHYHUX WHCTallalkja (OCBETIheHe,
YTHUHHILE, 3BOHO, MOTOPH, KyNaTHI1a, CYBH, BIIAXKHH NPOCTOpH, OosiHKLe, OaHKe, CKIOHHMLITA, MO30PHINTA, CIIOPTCKH 00jeKTH, arperaTcke M CMrypHOcHe
HHCTanauuje) v npunaaajyhe onpeme (pasBoiHu OpMaHu, MepHe rpyne, KyhHu npukbyyar)

OcrocobbaBare yueHHKa ca W3pagoM, KOHTPOIOM H OTK/IaibatbeM HEHCIPABHOCTH 3ALUTHTHOT Y3eMJbetba U rPoMOOpaHCcKe HHCTAIALM]e

OcrocobbaBare yueHHKa ca W3pajoM HHCTAALM]A OILITEr, PEKIAMHOT, JIEKOPATUBHOI H OCBETI/bEHbA CIIOJBALLLHX MPOCTOPA

OcnocobbaBarbe YUeHHKa ca H3PaJoM, MOBE3HBAEM, MOHTAKOM H OTK/IatbarbeM HEHCIIPABHOCTH Ha TE/IEKOMYHHKALIHOHUM HHCTAIALM]AMa M CHIHATHUM
cuctemuma (Tenedoncke, HHTEPPOHCKE, CaTOBK M 03BYUetse, anTeHcke W KJIC cucTeMu, MPEeXKHO NMOBE3MBAILE padyHapa, BUACO HAA30D, NPOTHBIPOBAIHH
CHCTEMH, OTKPHBaIbE M J10jaBa roxapa)

OcrnocobibaBame yUeHHKa ¢a W3PaioM, MOHTAKOM, MMOBE3UBAILEM, O/IPAKABALEM U OTK/IaIbabeM CBMX KBapOBa M HEUCIIPABHOCTH HA OMPEMH H eleMEHTHMA
€JIEKTPOMOTOPHOT MOroHa (Ha yrnpas/badkuM KOJIMMa, HAa EHEPreTCKOM KONy M Ha eIeKTPOMOTOpY )

OcnocobbaBame yueHHKa 3a 00apsbarbe 1oca0Ba o/ipikaBatka v npaherma CBUX JIEJI0Ba eJIEKTPOSHEePreTCKOr NocTpojesa

OcnocobibaBame yueHHKa 3a 00aBsbatbe NMocioBa Ha I0rpa/itbi W 3aMeHH Ha3eMHOT BoJa (cnajarbe BOI0BA, pa3iBajake BO10Ba, KYNHU NPUK/bYYAK 1 3aMeHa
u3oaTopa)

Ocnocobbapare yyeHHKa 3a nonarawe kabiosa y pos W kabNoBeKy KaHaau3auujy, obenekapare M NocTaB/barbe KaONOBCKMX CrOjHMLA M KabJIOBCKHX /laBa
OcnocoObaBarbe yueHHKa 32 00aB/batbe M0CI0BA OKO MPHITPEME H YHECTBOBAA Y PEMOHTHHM PaoBHMa



3. HA3UB U TPAJALE MOJIYJIA IIPEJIMETA

Pazpen: npyru

Pen.6p | HASHMB MOJIVJIA Tpajare mMoyna (uacoBu)
1. Marepujasi, JOKyMeHTaLKja U NPONUCH 3a W3Bohebe eNeKTPHHHUX HHCTalalKja 84

2. Enexrpuune uHcTanauuje cramOeHHX jeIMHMLIA W MakbHX o0jeKara 132

3. PazpojiHe TaGiie, 3alITHTHH CHCTEMH, Y3eMIbeba H POMODpaHCKa HHCTanaluja 78

4. Enexrpuune MalliMHe 3a jeIHOCMEePHY CTPY]Y ca NpUMeHOM 48

9 Hau3smeHnuuHe MaliMHe ca npuMeHoOM 78

6. baok npakrtuuna Hactasa 60

Paspen: Tpehu

Pen.6p | HASUB MOJTYJIA Tpajame mozyna (4acoBu)
I; Ocgetibetbe 54

2 Enektpuute uHcTanaiuje y odjektuma 84

3 Cucremu 3awture, KyhHu npuksbyyaK, MepHe rpyne U pa3BoHH OpMaHH 78

4. [TponucH, Mepere, HCMHUTHRAKE H OTK/Iakhathe HEeMCNPABHOCTH HA eNeKTPHUYHUM MHCTanalmjaMa 30

5. TenekomyHHKaUMOHE HHCTANALIM]E H CHI'HAJIHK CHTEMH 90

6. Onpema M el1€MEHTH eeKTPOMOTOPHOT MOroHa 120

(! Mepema y elleKTpOMOTOPHOM MOroHY 30

8. EnextpoeHepreTcka rnocrpojera 72

9. b0k npakTHuHa HACTABA 60




4. MOYJH, HCXOJU, NPENOPYYEHHN CAJIPKAJH U K/JbYYHH ITOJMOBHU CAIPKAJA

Pazpen: npyru

JOKYMEHTANH]A 1
nponucH 3a uisoheme
CJIEKTPHYHHX
HHCTAJANHjA

CIIPOBO/IM Mepe U ojpeade U3 npaBHIHUKA 3a oarosapajyhe
panose uiu obnact
Jepuuie 3Ha4aj npyUMeHe cranjapaa v nponuca

HCXO/IH NPEMNOPYYEHHU CAJIPKAJ / KJbYUYHHU ITIOJMOBH
e Ilo 3aBpiieTky Mojiysa yueHHK he OHTH y cTamy ja: CAJIPKAJA
Knacudukyje MHCTaNnalMoHe NPoBOHNKE EJIEKTPOMHCTAJIAITHOHH TTPOBOJIHHULIA, MATEPHIAJTI U
H3epuin u3bop nporosiHKKa npema ontepeherby W ycloBuMa OITPEMA
pana ypehaja o 30n0BaHM NMPOBOHMIIN W HHXOBO J03BOJEEHO CTPYjHO
M3zabepe 3aiuruTe NPOBOJAHMKA OJ1 PEBEJIMKHX CTPYja 1 ontepeherbe. MUHUMaHK nipecel (a3sHUX, HEYTPaTHUX W
CIOJBHUX YTHLAja 3ALITHTHHX NIPOBOJHHKA.
Hnentudukyje marepujan u onpemy (0curypavu. NpUK/bYYHH o (O3HauaBambe U30J0BAHUX MPOBOIHUKA
ypebhaju, npeknaavu, cujanuyna rpaa.). o OOenexaBarbe JKHIa W30J0BAHHX MPOBOJIHHKA,
Knacudukyje Bpcte U 1e/10Be MHCTAIALIHjA e 3alTuTa NPOBOJAHMKA OJ1 PEKOMEPHHX CTPYja.
Kareropuuie riagHe pasjiMke y KapakTepHCTHKAMa MojeAMHNX o EnexTpoMHCTanauHoHM MaTepHjall v NpudOp: HHCTAIALIMOHH
MHCTanalMja u eleMeHaTa ocHUrypauu, NpHKbY4HH ypehaju, mpekuaauu, ckionke,
JluckyTyje o HameHu, HauYMHY paja v kKopuuihery nojeanHux HHCTANAMOHE LIEBH W npubop
e/leMeHaTa W MHCTasalumja e H3bop ocurypaua u apyrux enemeHara
Ha ocHoBy pokymeHTalWje npunpemu notpedan matepujan 3a BPCTE M JIEJIOBH EJIEKTPUYHE MHCTAJIALIUIE
M3pajy W YTBPAW NOTpebHE Be3e 3a MOBE3UBaEe HHCTANALM]e Bpcre efekTpuUHHX HHCTaNalHja
H3paau ckuiy ofjexra u notpebHe leMe MHcTanauMje 3a Maid | o Y CYBHM M BIIaJKHUM TPOCTOpHjaMa
Marepnjau, o0jekT (rapaska, BUKeHaH1a, KyhHa pajinoHH1a) « [lpuBpemMeHe MHCTanalKje

» ['poMobpaHcke MHCTaANIALIK]e

o Hucranaumje Mannx HaroHa.

e Hucranauuje y npocropujama ca crietipuuHuM yCI0BUMA.

o [logena enexTpuyHMX MHCTANALM]A: HHCTANALIM]E jaKe CTPYje W
ciabe cTpyje.

o [lpuKsbyuak eeKTPHUHUX HHCTATALM]A HA MPEXKY, HA3EMHH
kyhHu npuksbyuak, kabnoecku kyhHU NpUKIbYUaK.

« PaszposHe Tadne W oOpMaHu (HamMeHa, KOHCTPYKILIMja W Nojiena).

o CrpyjHa Kona (OCBeT/bebe, YTHUHHMIIE, CHIHAIM3ALH]a 3BOHA. )

HIEME, IMPOJEKTHA U TEXHHUYKA JIOKYMEHTALIMJA 3A

EJIEKTPUYHE UHCTAJIALIMJIE

o llleme y enexTpudHUM HHCTANALIM]AMA - J€HOIOIHE U Pa3BH]jeHe
meme

o UnTarme e1eKTPUYHHX LIEMA Matbe CII0IKEHOCTH (OCBETILEIbE,
NPHK/BYYHHLE, TEPMHUKH NPHjEMHHLA, claba cTpyja)

o Hspana jennononye u pa3BHjeHe meme 3a MarbH objekar.

o Canpikaj npojekTa, 3Ha4aj NojeAMHKUX JIe/IOBa U HAYMH YMTaba
npojexTa.

e Yrnorpeba 1ema W npojexkara eeKTpHYHUX HHCTaNalja




o Ynrame npojexara eleKTpUHHUX MHCTANIALK]A.

o llprame mema 1 npojexara e1eKTPHYHHUX HHCTANALM]A.

CTAHJIAPJIN U TTPOITMCH 3A U3BOBEWE EJIEKTPHUYHWUX

HMHCTAJIALIMJA

o Texuuuka perynartuea, nojam cranaapaa (DIN, IEC). ITojam
TEXHHUKHX MPONHca (eJeKTPOTEXHUYKH nponucH). ['pancku u
MHTEPHU cTanaap/ M. TexHUUKe Npenopyke H yrnyTeTsa.,

o [lpornucu 3a H3Bohee enekTPUYHUX HHCTallalMja y cTaMOeHuM
objekTHMa

o Vo3HaBame ca 3aKOHOM O H3rpajmu objeKara U IOKyMeHTHMA 3a
Boherbe eJIeKTPO HHCTAIATEPCKUX PAIoBa.

K/by4nn nojMoBH: eleKTpHYHA HHCTANALK]a, €IeKTPOHHCTAIALIHOHH
Marepujai, , leme, cTaHaapin

EnexkTpnune HHCTAIANHjE
cTaMOeHHX jeIHHHLA H
MambHX o0jexaTa

onabepe marepujan v npudop 3a CTpyjHEe KPYroBe Ha OCHOBY
iema

yrpaad Matepujan v npudop 3a cTpyjHe Kpyrose Ha OCHOBY
iema

NoBe3yje HHCTANALMOHE MPOBO/IHUKE, KablIoBe npekuiade 1
npuKJbyuHe ypehaje u onpemy y 00MMYy CTIOKEHH]HX CTPYjHHX
KOJa 3a pa3He HameHe (OCBET/berbe, 3BOHA, YTHUHHLE).
TTpoHalje KBapoBe KO/ MOHO(A3HUX U TPOPAZHUX CTPYJHUX KOIa
OTKIOHH KBapoBe KO/ MOHO(QA3HHUX KU TPO(AZHHX CTPYJHUX KoJla
Hmenyje crieunpMIHOCTH HHCTANIALM]E KYTIATHIIA W YCIIOCTaBH
Be3y ca u300poM MaTepujasia M JloKalMjaMa u3Bo/a

[Topeske uHcTanaUKjy KynaTuia

Knacuguxyje Bpete 1 aenoee Te1eKOMYHHKALMOHUX
MHCTaMaLMja i MHCTAALH]a CHTYPHOCHHX CHCTEMa

OGjacHu HauWH pajia Noje/IMHKUX eJieMeHaTa U MHCTanaluja
HMnentudukyje npopoanuke 1 kabnose 3a TeNIEKOMYHHKALIHOHE
W WHCTaJalkje CHIYPHOCHHUX cHCTeMa

MsBesie jenHocTaBHy HHCTANnauujy (y OKBUpY ctambeHe

jeaunuue — resedoncky 3a 10 3 T, 3a unTepoHCKH cHeTem,
NPOTHBNPOBAIIHOT AITAPMHOT CHCTEMA, CHCTEMA BH/IEO HA/130pa,
antene — KJIC-a)

ucnuTa uzpaheny HHCTANaUMjy

noeeske TB npujeMHuk

KopucTu anar v onpemy 3a W3Boljere HHCTaNalMja y pasHUM
HauMHMMa W3Boherba

M3Bosm 3uaapeke — MOHTAKEPCKE PasioBe, MoJlarame
NPOBO/IHHKA

CTPYJHA KOJIA - MOHO®A3HE U TPOD®A3HE

MHCTAJIALIMIE

o CrpyjHa KONa OCBET/bEILA Ca CBUM THIIOBUMA MHCTANALMOHUX
npekuiada U GoToeeMeHTHMA

o CTpyjHa KONa eNeKTPUYHOT 3BOHA (Ca €/IHOM W BHILLIE NMO3HBHHUX
MECTa - MHCTANALKje 3BOHA Y cTaMOeHHM 3rpajama).

o M3pana uHcTanaumje TepMHUKHX NPHJEMHHKA - MPUK/bYYHHLE Ca
(PMKCHUM NMPUKIBYUKOM, €4 OCHOBHOM PEryJALMjOM TeMIepaType 1
cHare
M3pajia MHcTaNauMja NPUKIBYYHHLIA

o CenlekTHBHO NpoHallaKebe KBapoBa Ko MOHO(DA3HUX H
TpodazHUX MHCTANALMja ca NPUjeMHHULIUMA.

o [lpema jesiHONOMHOJ LIEMH M3BECTH CTPYjHA KOJIA OCBET/bEH:A,
CTPYjHA KOJA TEPMUUKHX NOTpOLIAYa

EJIEKTPUYHE UHCTAJIALIMIE KYTTATHUIIA

o EnexkTpHuHe HHcTanalMje y MpocTopujaMa ca Kajaom W TYLIeM:
TEeXHHUYKH MPOMUCH, NPUOOP U Npernopyke.

o I3paja cTpyjHMX KONa y KynaTuiy.

MonTaxa npeku/iada Kynaruia ca MHAHKALKMJOM 10J103Kaja 1

IbHXOBO M0BE3UBAILE.

o MsjennauaBarbe noteHuMjana METATHUX J€10Ba KyNnaTHIA.
YHO3HABAI—I:E CA TEJIEKOMYHUKALIMOHHUM H
HMHCTAJIALIMJAMA CUI'YPHOCHHUX CUCTEMA
o bnok mema u npojextn TK uucrananuje, CC uucTanaimje
o TenekoMyHHMKalMOHK KaOIOBH, BPCTE M KOHCTPYKLMOHH €IEMEHTH

(o3HauaBatbe, yiora apMaType, ekpana, Hoceher enemenra y

kabnoeuma, crio/bHK yTHIIAjH Ha TK kabnoee)




BPLIH [10BE3UBAILA Y PA3BOJHHM KyTHjaMa y3 HAI130p

BPLIH 3aBPLIHO MOHTKHE HHCTANATEPCKE pagoBe (MOHTakKa U
MOBE3MBAILE MPEKUAAYA, YTHUHULA, PUKCHUX NPUKIbYHAKA,
CBETHJBKH), Y3 HAJ30p

Knacudukyje pasne usBope cpernocte uMeHyjyhu mwHxose
crneu(UUHOCTH

M3Boau miemupare apMarypa 3a pasHe W3BOpe CBETIOCTH M0
LemMu

[Tpouemyje cnpaBHOCT CBETIOCHHUX M3BOPA

Bpiuu 3ameny enemenaTa cBeTUIbKH ((pJIyOpecLieHTHE W JKHBUHE)

e Cranpapaud v npornudcu 3a uzpaay TK uncranauuja

o Tenedoncka uHCTANALMja — NPOBOAHULM M YTHHHHLIE,

o Mucranauumje 3a aHTeHCKH cHCTEM (MACHBHU AHTEHCKH CHCTEM -
KOAKCHjallH| KabNMOBH, KOHEKTOPH M a/J1anTepH, CITMTepH/Kariepy
O/IBOJTHHILIHN;

o MHcTanaiuja vHTEpP(OHCKMX CHCTEMa - ay/IH0, BH/IEO CHCTEMH;

[TpoTHBMAHWYHO OCBETIbEIHE

HHcranauuja 3a BUI€O HaA30p;

e Hurepuer mpexa - UTP kabnoeu
e HMucranauuje npoTHBNIPOBAHOr ANapMHOI CHCTEMA

EHEKTPOHHCTAJ]ATEPCKH PAJZIOBHU U BPCTA

EJIEKTPUUHHX MHCTAJIALIMJA

e PyuHM H MALIMHCKK aiaT 3a H3Bohere HHCTaNaLH]a.

o H3poheme uucranaumja y 3uy - HENOCPEAHO Y 3U/L, ¥
MHCTATIALMOHUM LEBUMA, Y OMJIaTH — OeTOHY

s M3polhemwe nHcTanauuja Ha 3uay - 0ACTOjHUM 0OyjMuULIama, Y
MHCTATIALMOHUM LIEBUMA, KAHATTUMA

o 3ujapcku pajioBH - pazMepaBare 1 obenexkapame, Koname 1
Oyiere 3u10Ba

o [locTarmare U npuuBpiuhKBabe MOHTaKHUX Pa3BOIHUX KYTH]a U
MHCTAIALIMOHHX LIEBH
[Tocraesbarbe - nonarare NPOBOAHUKA Y 3U]1, LEBH M KaHaJle.
[ToBesuBatbe y pa3BOAHUM KyTHjaMa

o MoHTaKa 1 N0Be3UBaILe NPeKHaada, YTHUHULA, (PUKCHUX
NPHKJbYYAKa

o [locTaBmare U NOBE3HBAILE CBETHILKH

VIIOBHABAKE CA OCBETJBEHLEM

o Yro3Hapamwe pasHUX M3BOPA CBETIOCTH (ViKapeHO BIAKHO,
(nyopeciieHTHa 1B, (hITyO KOMITAaKT, 5KHBUHE M XaJloreHe
cHjanuia),

e [lpencnojue crnpaee

o lllemuparse apmarypa

Kibyunn nojmosn: crpyjua kona, TK uncranaumje, CC uncranauuje,
M3BOPH CBETJIOCTH

Paszgoane radue,
3AMTHTHH CHCTEMH,
¥YieM/bCHa H
rpoModpaHcKa
HHCTAJIALHjA

Knacuguxyje Bpere 1 ocHOBHE Aen10Be OpMaHa

Pasnukyje cucTeMe 3alITHTE W IHXOBE nocebHocTH Oe3
yJlazkera y npopauyHe H e()MKacHOCT

Hagene pasnuke y uspoherby HHCTaNalKje y 3aBUCHOCTH 0]
CHCTEMA 3allTUTE

M3nosku 3Hauaj npuMeHe U MCNPaBHOCTH CHCTEMa

VIIO3HABAIE CA CKJIOITIOBHMMA - OPMAHHUMA

EJIEKTPUUYHHUX UHCTAJIALIMJA

e Yora, KOHCTPYKIMja, O3HAYABALE Y LIEMH, KJlaca, HaMeHa,
MOHTAayKa e/leMeHAaTa W CKJIONOBA, MPOBEPA HCTIIPABHOCTH M ATECTH.

o PazposHun opmanu u Tabne

o MepHu opmaHu




Huentudukyje Bpere, matepujaie U eJIeMEHTE 3alITUTHOL H
rpoMoOpaHCKOT y3eM/bHBa4a Kao U rpoMoOpaHcKke HHCTANaLHje
OGjacHu yory u ejeMeHTe y3eM/bHBa4a

HM3BosK pajioBe Ha 3aLUTHTHOM y3eMJbEtbY

Y4ecTByje y NojeIMHUM paloBHMa M3rpajikbe rpoMobpaHa
YUECTBYje y MeperHMa OTNopa y3eM/bHBaua, HermpeKHaIHOCTH
MHCTanalMja u nposepe e(pMKacHOCTH

JMCKYTY]e O pe3y/iTaTiMa Mepetba Ha y3eM/bHBauuma 1
rpoMOBpaHCKO] HHCTATIALIH]H

BPLIH MOHTAKY M TOBE3HBAILE PA3BOAHUX Tabnu craHa Oe3
Opojuiia (ca uiid 6e3 3alTHTHHX CKIIONKH), Y3 HAA30p

HaBe/e 3Hauvaj uspohere pacnoaene ontepehema no dazama
YdecTByje Y MCIIUTHBAMMA M KOHTPOJHOM IMYLUTaHsY MOJ
HATIOH OpMaHa - MHCTalaluje

e JlHcTpuOyTHBHH OpMaHH.

o Yrmpaesbauku opManu v tabne

YITO3HABAKE CA CUCTEMHUMA 3AUITUTE O)]

EJIEKTPUYUHOI' VJIAPA u BUCOKOI" HAITOHA JIOJIUPA

o McroBpemeHa 3alTuTa o1 IMPEKTHOT U MHAMPEKTHOT JI0/IMpa.

e 3amTUTa O IMPEKTHOT 10JMpa.

e 3alTHTa 01 MHIMPEKTHOT I0/IHPa.
3aliTHTa ayToMaTCKMM HeksbyuerbeM Hanajama (TH cucrem, TT
cuctem, MUT cucrem 1 3arruta nomohy sawrurHor ypehaja
nudepenuujanue crpyje),

e 3awrurta ynorpebom ypehaja knace Il unu oarosapajyhom
uzonaunjom (MP2X).

['1aBHO M IONYHCKO M3je/iHauaBarbe MnoTeHlHjana.

o [lpocropuje ca Kaiom H TyLIEM - roce0He TEXHUUKE Mepe 3allTHTe
0/1 €JIEKTPUHHOT yapa.

o YN03HABAE CBUX 3ALITHTHUX MEPa ca MoceOHUM HATIIACKOM Ha
HUT.

o 3Hauaj - Ba&KHOCT NPUMEHE

M3PAJIA 3AIITUTHOI Y3EMJbEHA U TPOMOBPAHCKE

HHCTAJIALIMJE

e TexHuuku nponucu 3a uzgoherbe yzembuBada u rpomMoOpaHcke
HHCTANlALM]e.

o Bpcre 3alTHTHHX y3eMIbeba U Y3eMIbUBAYA - 3ALUITUTHO, PA1HO,
rpoMOOpaHCKO, 3APYKEHO TPAKACTH, TIPCTEHACTH, MPEIKACTH
LITAMHH, TEMEJbHH, MOjeAMHAYHH, 3ajeJHHUKH XOPH30HTAITHH,
BEPTHKAIHH, KOCH, Y3eMJ/bHBAYH Y 3eMJbY, TEMEJbHH Y3eMIbHBAUH

o EneMeHTH y3eMibera: y3eM/bHBAY, 3eM/bOBO/I, CAOMPHH 3eMJbORO/L

e Bpcre Matepujana v npecelid 3a yzeMmibHBaye (1IeBH, Tpake, nioye)
M TPOMOGpPaHCKY MHCTANAIN]y.

e H300p 1 npopauyH yzemibersa npema epuKacHOCTH 1
exoHomudHOCTH - Cneundmuna ornopuoct tia. OrnopHoct
PAcIpoOCTHPAbA Y3eMIbUBAYA

s M3papa-moHTaKa jeHOr y3emsbHBaya ca npunanajyhom
MHCTAJIALIAJOM 33 KOHKPETaH C/Iyuaj 1o mpopavyyHy.

[TojMoBM: rpoMa, Myibe, yIapHOI pacTojarka, HUBOA 3alUTHTE
Crosbaiiiba rpoMoOpaHcka HHCTaNAlMja: PUXBATHH CUCTEM,
CIyCHH MTPOBOHULIM 3a Y3eMIbCILE, MEPHOPACTABHH CIIOjEBH,
y3eMJ/bUBaY (TPAKACTH, LITATTHH, KOHTYPHH, MPEIKHH ),
u3je/HavaBambe noTeHIMjana.

o YHyTpaimha rpoModpaHcka MHCTATALM]A: H3je/THAUYABAbE




MoTeHLMjala, OrpaHHYaBatbe NpeHanoHa 3alTHTHuM ypehajuma.
H3pana - monTazka rpomoOpaHcke HHCTaNALIH]e.

Mepetbe 0Tropa y3eM/bUBaua H HEMPeKUIHOCTH rpoMobpaHcKe
HHCTalaLKje.

MOHTAKA U ITOBE3MBAKE PA3BOJIHE TABJIE CTAHA —
CITPATA

.

L]

L]

Jennononue weme, NponucK.

Ocurypauu, 3alITUTHE CKIIOMNKE, CHIHAITHE CHjalIMLIE.

H360p ocurypaua u onpeme.

MoHTasKa e/leMeHaTa 1 [0BE3UBAILE eJIEMEHATA NpeMa
JEHOMOIHO] LeMH.

Crpyjna kona u pacrniopeljuBare onrepehema no gasama,
caOMPHHLIE 32 HYJIY H Y3eMIbeibe.

Henurupaime 6e3 HaroHa W KOHTPOJIHO MYLUTAILE M0/ HAMOH.

K/byuHn nojMoBH: OpMaHH. 3aLITHTA, Y3EMIbCH:E, Pa3Bo/iHe Tabe

Ejexkrpuune Mmamnue 3a
jeaHocmepuy eTpyjy ca
NPHMEHOM

MOBEKEe MOMYNPOBOIHHYKE KOMIIOHEHTE MPeMa MPHI0KEHO]
meMH jeHohazHor JIHOHOT yeMepada

MOBEKE MOTYMPOBOAHHYKE KOMIIOHEHTE MPeMa MpHI0KEHO]
weMu TpohazHOr AMOAHOT YeMepaya

MCITUTA HCTPABHOCT MOMYMPOBOJHHYKHX KOMIOHEHTH Y
YCMEpPauKoM MOIYJTy

M3BPLUM HEONXO/HA MEPEHHA HA YCMEPAUKOM MOJLYJTY

MOBEJKE M3BO/IE HAMOTAja MalllMHE JeIHOCMEPHE CTpYyje Y
NPUKJLYYHO] KYTHJH NpeMa 3a1atoj nodyau

MPOBEPH MCITPABHOCT HAMOTAja MALLKMHE je[IHOCMEPHE CTpYje
OTKJIOHH je/IHOCTABHU]H KBap HA MOTOPY jeJHOCMEpHE CTpyje
(3ameHa weTkMLaA, ...)

NOBE}kKE ONpPEMY 3a NMYLITabe Y paji MOTOpa jeIHOCMEPHE CTPYje
ca He3zaBHCHOM/MapaneHoM/peTHOM oGy oM

M3BPLIM MYIITAbE Y Pajl ¥ 3ayCTaB/batbe jeJIHOCMEPHOT MOTOpa
ca He3aBUCHOM/napaiesHoM/peiHoM ody/1oM

NpOMEHH cMmep 00pTalba MOTOpa jeIHOCMEPHE CTpYje ca
He3aBUCHOM/TapaneIHOM/peHOM nobyaoM

OTK/IaIba KBAPOBE HA jeHOCTABHH]UM ypehajuma u pyunom
anary (ycucuBau, pyuna Oywmnuua, yooaHa tectepa, U/ 1o
YUECTAIOCTH Y JIOKAIHOj CPe/IMHH)

BOJIM NMOTPeOHY paJMOHUYKY WM CEPBHCHY JOKYMEHTALH]Y

jeanodazuu yemepau

o TpoazHu yemepay

JjeaHocMepHe MallliHe-BpeTe HAMOTAja U HauuH nobyhuearma
MYLITake Y Pajl v 3ayCTaB/bakbe je/IHOCMEPHOI MOTOpa ca
He3aBUCHOM/MapasiesIHoM NoGy0M M POTOPCKHUM YMyLITauem
MyLITabe Y Paji i 3ayCTaB/batbe jeAHOCMEPHOr MOTOPa Ca peiHOM
nody oM

npomMeHa cMepa odprarba MOTOpa jeJIHOCMEpHE CTpyje ca
He3apucHOM/mapanenHom/peatom nobyaom

YHUBEp3aTHH MOTOP

JennoctaBHUju ypehaju u pyuHM anart ca MOTOPOM jeTHOCMepHe
CTpYje HIIN YHUBEP3aTHUM MOTOpOM (ycHcHBaY, pyuHa Gyiunnia,
ybo/Ha TecTepa....)

Kiby4nu nojMoBH: ycMepauu, MOTOp jee




Mamune HAH3MEHHYHE
cTpyje ca npuMeHom

HaMOTa HAMOTA) Ha Kajyn jeaHodasHor cTpybHor
Tpancopmartopa marse cHare 10 [kVA

(opmupa (c/10KH) MArHETHO KOJIO M ITOCTABH HAMOTAje
JjenHodpazHor cTpyOHoOr TpaHcopmaropa Mamke cHare 1o 1kVA
MPOBEPH MCTIPABHOCT HAMOTaja jesiHo(asHoOr U TpodasHor
TpaHchopMaTopa

MOBeKe W3BOJIC HAMOTAja TpUMapa U ceKyHiapa TpodazHor
TpaHcopMaTopa rnpema 3a1atoj crpesm

pacTtaeu TpoazHu ACHHXPOHH MOTOP HA OCHOBHE
KOHCTPYKLIMOHE /IeJI0Be

cacTaBu aCMHXPOHHM MOTOP O/1 OCHOBHHX KOHCTPYKLIMOHHX
JesnoBa

3aMeHH JiekajeBe Ha BPaTHIIy aCHHXPOHOT MOTOpa

OZIpe/IM napameTpe aCUHXPOHOI MOTOPA HA OCHOBY HATITHCHE
MJI0YMIIE M KAaTATOIIKMX Mo/aTaKa

MPOBEPH MCTIPABHOCT HAMOTA]a HA ACHHXPOHOM MOTOPY
MOBEKE CICKTPUUHY ONPEMY 3a MyLITALE Y Pajl U 3ayCTaB/babe
TPOazHOT aCHHXPOHOT MOTOPA (JIMPEKTaH CTAPT, CTApT 3Be3/1a-
TpOyrao, crapt nomohy OTNOPHOCTH WIIM NPHUTYILIHULE A0JATE Y
Koo cTaropa, crapT noMmohy ayrorpaHcopmaropa)

MYCTH Y Pajl M 3ayCTaBH ACHHXPOHW MOTOP

MOBEKE eJIEKTPUUYHY ONPeMy 3a MPOMeHY cMepa o0pTarba
TpodazHor aCHHXPOHOT MOTOPA MpeMa MPHIIOIKEHO] LIeMH
NPOMEHH cMep 00pTaba aCHHXPOHOT MOTOPa

MCITUTA HCIIPABHOCT HaMOTaja riagHe U nomohue daze
jenHogazHor aCHHXPOHOT MOTOpa

MOCTABH KapaTKOCMOjHE MIOYHIIE Y NPHKIBYYHO] KYTH]H
jenHohazHOr aCHHXPOHOT MOTOPA 3a JIECHW/IEBH cMep o0pTarka
MCIHTA MCIPABHOCT PaJIHOT M CTAPTHOT KOH/IeH3aTopa
jenHodazHor aCHHXPOHOT MOTOpa

MOBEKE eJIEKTPHUHY ONPEMy 3a MyliTame Y paj jeqHodazHor
ACHUXPOHOT MOTOPA Ca PAJIHKM H CTAPTHUM KOH/IEH3aTOPOM
3aMEeHH HEMCITPaBaH aCHHXPOHHU MOTOp y KyhHMM anapatuma
(Mawuna 3a e, TA neh...)

BOZH NMOTPEOHY PaaMOHUUKY HIIH CEPBHCHY JOKYMEHTALM]Y

KOHCTPYKLMOHH J1e/10BH jeanodasztor TpaHcdopmaropa
KOHCTPYKLMOHH JA€N0BH TpodaszHor Tpancdopmaropa
KOCHCTPYKLHOHH eJIeMeHTH TPo(a3zHOTr ACHHXPOHOT MOTOPA
HATMHCHA MJI0YHIIA ACHHXPOHOT MOTOpa

MYUITAkE Y Pajl U 3yCTaBbakhe KIM3HOKOIYTHOT aCHHXPOHOT
MOTOpa POTOPCKHM YIyllITauem

MyLITambe ¥ paji ACHHXPOHHX MOTOPA €a KaBE3HHM POTOPOM
(1MpeKTaH cTapT, cTapT 3Be3/1a-Tpoyrao, crapt nomohy
OTMOPHOCTH WK MPUTYLIHHULE /I0JATE Y KOO CTATOPA, CTapT
nomohy ayrorpancopmaropa)

nywrame y paa TpoazHur aCHHXPOHMX MOTOPA Ca KABE3HUM
potopom nomohy cod craprepa(HaunH HOBE3MBaK-A, OCHOBHA
lemMa OKHYeHba, HAuMH NOJIeLIaBatba rapaMmerapa rnokpeTama 1
3aycTaBibaiba)

KOHCTPYKTHBHH JI€JIOBH, TIPUHLIMIT PAJIa U KAPAKTEPUCTHKE
jeanodazHoOr aCHHXPOHOT MOTOpa

NyWITawke y paj jeaHo(ha3Hor aCHHXPOHOT MOTOpa

kyhHu anapartu u ypehaju ca acHHXpOHHM MOTOpHMa

Kbyunn nojmoBu: TpaHcopmatop, aCHHXPOHH MOTOP

Baok NPAKTHYHA HACTABA

Vno3uaje ce ca 3a7aTKOM Ha Tepeny (npunpemMarsa ajiara,
MaTepHjana u onpeme, obesbeljuparba Mecta pana, ykiamatbe
OTnajgHOr MaTepHjana u uniihera MecTa paja)

YuecTByje y pasmerbuparby HH(pOpMalja ca Koerama,
HajpeheHnma 1 KopucHULMA

yUecTByje y npey3umMarby U eBHICHTHPAlbY YTPOLLIEHOT

Canpikaju Mmoayna

1. Marepujan, 10KyMeHTallMja ¥ MPONKCH 3a u3Bohere
MHCTanalHja

2. Mzpapa HeTanaumja y ctaMOEHHMM jeIMHULIAMA W MabHM
objekTHMa




MaTepHjajia u olpemMe peajiH30BaHuX M0C/I0Ba

o HIEHTH(HKYje OCHOBHH Y3POK KBapa Ha MalIMHAMa 3a
JeHOCMEPHY M HAHU3MEHHUHY CTPYjy

s OTKJIOHH OCHOBHH Y3pOK KBapa Ha MalllMHAMa 3a jeJHOCMEpHY H
HaH3MEHHYHY CTPY]jy

3. Pazoane tablie, 3alUTHTHH CUCTEMM, Y3EMIbEIbA H
rpomoOpaHcKka HHCTAALIH]e

4. EnexTpuune MalllMHe 3a jeAHOCMEPHY CTPYjy ca
NPHMEHOM

5. HausmeHuuHe MalIMHE ca NPUMEHOM

YIO3HABAE Ca 33/1aTKOM Ha TEPEHY, MpUNpeMare anara,
MpUIpemMarbe W npey3uMatbe ajara, Matepujaia v ornpeme,
obesbehuBame mecta paja

paj Ha eJIeKTPUMHUM MHCTAlAUM]aMa, o0enexaBarbe MecTa 1
yuspwhuBame pa3BoAHUX U NPUKIBYHHUX KYTH]ja

MOCTAaB/batbe NPOBOHHKA M KalJIoBa UCIOJ MaTepa, y LeBHMa
obaBellTaBatbe 3aHHTEPECOBAHMX CTPAHA O MOYETKY W BPCTH
paJoBa, UCK/bYUHMBAILE HATOHA

VKJaare 0TnaaHor Marepujana u yduhene mecra paaa
u3paja npuKsbyvaka ofjekara Ha eNeKTPOAUCTPUOYTHBHY MPEIKy
MpOBepa UCTIPABHOCTH, MONPABKA M MOKPETABE MALIHHA 32
JEHOCMEPHY M HAM3MEHHUHY CTPY]Y

eBHM/ICHTHPAahe YTPOLICHOT MaTepHjaia U OfpeMe peau30BaHnuX
Moc/ioBa, 3ajaraka, Hajiora




Paspen: TPE'hU

YUECTBY]€ Y 3eMJ/bAHO — MOHTayKHUM paoBUMa (MCKOMN
KaONIOBCKOr poBa, nojarame kabsia, u3paaa TeMe/ba H MOHTaXka
crybosa)

[Mocrasiba cBeTH/LKE M NOBE3Yje HA MPHKIBYUYHY MI04Y
lllemupa niaouy opMaHa jaBHOT OCBET/bEH:a

[lo3Haje npoueaype opIKaBaba jaABHOT OCBET/bEH:A

[lo3Haje crnenupUIHOCTH HAMEHE M KAPAKTEPUCTHKE W3BOPa
CBETIIOCTH M CBETHIbKH 32 HEKOJIMKO cliyuajeBa u3Bohera
PEKJIAMHOT MJIH IEKOPATHBHOT OCBET/hEHA

H3Bejie esiekTpruuapeke pajioBe 3a jeIHOCTABHO W YYECTBYje Y
CBMM pPAa/IOBUMa W3pajie CPeiber U COKEHOr PeK/IaMHOT 1
JIEKOPATUBHOI OCBETIbEIbA

HCXOHU [PENMOPYYEHH CA/IPKAJ / KJbYYHU [TOJMOBH
HA3HUB MOAYJIA
Ilo 3aBpuieTky MojyJ/a yueHHK he GuTH y cTamy aa: CAIPIKAJA

« M3pene MoHTakHe pafoBe HA MHCTANALIMH U TIOBE3UBALE Y CTEIEHHIITHO OCBETJbEE

Pa3BOHUM KyTHjaMma H ¢ CTpyjHa KONA OCBET/bEH:A Ca UMMYJICTHUM OUCTAOHITHUM peneoM
o Iloresxe HHCTanauMjy Ha ypehaje cTeNEeHUIIHOT OCBET/beH:A e Bpcre crenenuiamx aytomara (TajMepa) M 1eMe rope3uBamba
o Knacudukyje pazHe H3BOpE CBETIOCTH W CBETH/bKM UMeHYjyhu (jenHOMOIHE M pa3BUjeHe LIeme).

HHXO0BE OCHOBHE crelH(pUUHOCTH e M3pana cTeneHUIIHOT OCBET/berba ca CTENEHULIIHAM ayTOMaTOM,
e HM3poau wemuparbe apmarypa 3a pasHe U3Bope ceerioct Bojehu TPOKHUYHO W HETBOPOKHUHO.

padyHa o ynapeHocTH MnpeJIciojHUX cripasa, Apajsepa W u3sopa EJIEKTPUYHO OCBETIJLEILE

CBETIIOCTH e OCHOBHHM NMOJMOBH: CBET/IOCHA JauMHA, CBETJIOCHH (IIYKC,
o [lpumenu saruty oz crpobockonckor edexra KO/IMYHHA CBETIIOCTH, OCBET/baj, OJbecak
e MoOHTHpa W MOBEKE CBETHILKY HA HHCTANALH]Y « BpcTe cBETIIOCHHUX M3BOPA: CHjaIMLIE Ca METATHUM BJIAKHOM,
e [lpouersyje MCnpaBHOCT W BPLLIM 3aMEHY elleMeHaTa CBETHIbKH (ryopecueHTHe cHjaiule, HEOHCKE 11eBH, nocebHe BpCTe cHjanuua,
e HM3Bpuim u300p cBETHILKE NMpemMa YCIOBUMA CPeHHE. CBETHJbKE M IbMXOBE CBETJIOCHO MEXAHHYKE KAPAKTEPHCTHKE.
e MonTHpa cBEeTHIbKE o Cujanuue vcnymbeHe MeTalTHuM napaMa (GKHBHHE CHjauLe
e JluckyTyje 0 cy0jeKTHBHUM JI0JKMBIbA]Y MapameTapa OCBET/beHa BUCOKOT MPUTHCKA, HATPH]YMOBE, METAI-XATOr¢HH/HE, CHJAITHLE).
e uaeHTH(UKY]e enemenTe npubopa u matepujana 3a uspany japHor | e Cpernehe ueBu: npuHuMn paaa v npumena. Komnaktuu dayo

OCBETIbEHA u3BopH. Pa3eoj komnakTHuX (uyo uzsopa. Tpenepere CBETIOCTH U
e WIOXKH HauMH pacriopehuBarba asza no cryboBuma U yHyTap crpobockoncku edekar. MHAYKUMOHH H3BOPH CBETIIOCTH.

OcBeT heme cryba o JIEJ] cujanuue v navenu

o CrieuujaiHe BpcTe cHjaluua

e CTaHgapAHW OO/IMLIM W BETMYHHE MOJAHOK]A.

e 3ALUTHTA CEBCTH/BKH O/ NPoa0pa NnpamMHHe H Biare 1 (]JH'SH'-IKHX
ouwrrehersa

o Cperuibka 3a KaHLEIapHje, HHAYCTPH]Y H OCBET/bCH:E MyTEeBa

¢ CpeTHbKE 34 OCBCT/bCH:C BCIIMKHX jaBHHX NMOBPLIKHA, CIIOPTCKHX
TEpCHA, CMOJBHO JICKOPATHEHO OCBET/ECHC

« [IpopauyH OCBETI/LEHOCTH Y 3aTBOPEHOM MPOCTOpY: cobe,
paaHoHuULE, YUHOHHIIE.

o VYCI0BHM 3a NpaBHiIHO 100po ocBeTibere (noTpedHa BpeHocT
OCBET/LEHOCTH, PABHOMEPHOCT OCBET/belba, 00ja CBETIOCTH,
penpoaykumja 6oje, enumuHalrja 6ibelnTama, CeHKe).

e lllemupame apmarypa, NMoBe3uBame, MyUTamke y paj pasHUux BpcTa
CHjaTMLA — CBETHIbKH

e JeaHocTaBHM NPOpauyH YHYTPaLIkEr OCBET/berba. (MeToaa
creneHa uckopuiiherba, BaTHa MeTo/1a)

HMHCTAJIALIMJE OTBOPEHOI" ITPOCTOPA - JABHO

OCBETJbEWE

« Yro3HaBame elleMeHara, npudopa M Matepujana 3a uzpany JP -




cTy0OBH, NPUKIbYUHE [I0YE, TEMEbH, H3BOPH CBETIOCTH,
CBETHIbKE

ITponucwu, pacnopen tha3za, npudop u HauuH n3eohera

MUckon kabGioBckor poea ca nonararbeM kabia v M3pasoM Temesba H
cTyGORa 3a jaBHY pacBeTty

M3pana wHeranaumje crty6a - pacrojiena cHara.

[TocTaBmbarbe cTyOOBa M CBETHIBKH Ca MOBE3HBAEM HHCTANAIIWje
cTyDa Ha HanojHK kabil U CBETHILKY - pacriopen (hasa

[lemuparse opMaHa 3a jaBHY PACBETY - BPCTE KOMAH/M MCKIbYYeHa
U YKJbYU€lba pacBere.

KounTposna u nyiurarme 1o/ HanoH.

Opprkaatbe jaBHe pacBere

PEKJIAMHO M JEKOPATHUBHO OCBETJbEILE

PekiaMHO OCBeTIbeIbe: BPCTE, CIIELU(HIHOCTH, MPONHCH, HAYHH
u3sohersa U u3bop onpeme

JIeKOpaTHBHO OCBET/bEHLE YHYTPALUEET MPOCTOPA — PA3HU U3BOPH
CBETJIOCTH, CBETH/BKH M ODjeKara

JIeKOPaTHBHO OCBETIbEHLE CMOJBHUX MPOCTOPa M 0OjeKaTa - pasHu
M3BOPH CBETJIOCTH, LIMPHHE CHOMNA, CBETU/LKM M O0jekara

H3bop onpeme

CucTreMH ynpasibarba

K/by4uHH HOJMOBH: OCBET/bEILE, H3BOPH CBETIIOCTH, MPOIUCH, jaBHA
paceera

Enexkrpuune
HHcTAJALKje Y
o0jekTHMA

HABO/IH Haj3HAYajHH]e pa3ivKe H crnelpUYHOCTH HHCTalaur]a y
rnojeIMHUM BpcTaMa objekara

WeHTH(PHUKYje U K1acH(HUKYje MojeJHHAUHE eJIeMEeHTe Pa3HUX
THIOBA HHCTANALIK]A

M3pabhyje THNIOBE €NEKTPUUHHUX MHCTANALM]A Y PA3THUMTHM
TUroeuMa objekara (,.cTaHaapaHe™ y 3W/1, HA 3U]1, MOHTHpA
eJleMeHTe KaHanHor OOJIHMYKOr pa3Bojia, MPORIAYH H MOBE3yje
MHCTANALMOHE BOJIOBE Ha onpemy, u3paliyje npuspeMeHeHe
MHCTANIAlUK]e)

YHECTBYj€ y NPUIIPEMHUM PAJOBHUMA [IPUKIbYHEHbA U ITYIITAA Y
paji, 3aBUCHO O/ CJIOKEHOCTH HHCTANIALIM]E

OJprKaBa eJIEKTPUUHE MHCTATALM]A Y MabUM 00jeKTHMA pasHHX
THIOBA W YYECTBYj€ Y HCTHM MOCTOBHMA HA 00jeKTHMa CBHX
BeJIMYMHA

M3Bosin 1 oap:kaBa eNeKTpUyuHe HHCTamalKje Y MHIYCTPH]H
(ocBeT/betbe, YTHUHHIIE, HaMajarbe MOTOPa W je/IHOCTABHH]HX
vrpaemawa — KK, 'MP, ITHK, cabupuuiku paszeoj... — nonamxe

EJJEKTPHYHE MHCTAJIALIMIE ¥V OBJEKTHMA

[Tpernen u u3paaa MHCTaNaLMja MO KAPAKTEPUCTHUHMUM 00jeKTHMa
EnexktpuuHe HHCTANALMjE MCTIOA MAJITEPa M Ha 3u11y - npubop u
npenopyke

Uspana vHcTanalmje 3a caTtope, 03BYYCHE, CHIHAIU3ALIH]Y
(HanoH, UMNEaaHca, eMe, MOHTakKa M NYIITae Y paj)
Enexrpuune uHcTanauuje y crambeHnm objektuma

EnekTpuuHe HHCTaNaLMje Y jaBHUM 00jexTHMa (1kosie, GoHHULE,
MOCJIOBHE 3rpajie, TProBUHCKH LEeHTPH, OMOCKOIH)

Enexrpuune HHCTANALM]E Y BIAIKHHAM W [IPOCTOPHjaMa ca
noceOHUM YCII0BUMA

IToanu kaHanHU pa3BOJ M NapaneTH! pa3Bojl

BonHHYKH pa3Boj - npubop U Npenopyke.

H3Bpoljerse npuBpemMeHe HHCTAaNAlH]e

EJEKTPHUYHE MHCTAJIALIMIE ¥V UHJIYCTPHUIH

WHcranaimje Hanajama MoTopa
WHeTanaimje ynpaeibama




KabyioBe, MOHTHPA eNeKTPOooIpeMy)

yrpalyje cabuphuuy,

MOJIazKe M TOBE3Yje NPOBOIHHKE H3jeIHA4CHbA MOTeHLH]ana

V3 Haa30p yuyecTBYje Y THMY 3a pajioBe Ha u3pohemwy u
O/Ip7KaBatby CJAOKEHHjUX HMHCTANALIN]a YIPaBibatha U MEpPetba Y
HHJLYCTpPH]H

WUpentudukyje BpeTe MHCTANALM]A Y CKIOHUIITHMA U HHXOBE
ejiemMeHTe

M3Bo/M pafioBe HA MOHTAKK U NOBE3UBakLY HHCTANALM]E W
onpeme Ha reHePaTOPCKO] U MPEKHO] HHCTATIALM U, HHCTATIALU]H
JKMYHE KOMYHUKALIN]€, CUI'YPHOCHOT OCBETIbEba

[Togesyje pa3BoaHe opMaHe CKJIOHMILTA HA HHCTAALH]Y
OppskaBa cTallMOHAPHU aKyMYyJ1aTop

HMaenrndukyje cneunduunoct cnoprekor objexra u npunaaajyhe
HHCTanauuje

M3eoau u opikaBa eneKTpUUHE HHCTANIALM]e Y CIIOPTCKHM
objexTuma (OCBeT/beHE, YTHUHHLIC, HAMAjatbe MOTOpA,
BCHTHITALIH}a ¥ HUXOBH Pa3BOIHH OPMaHH)

V3 HaJ130p yuyecTBYje Y THMY 3a pajioee Ha u3pohemwy u
OJiprKaBaby CIOMKEHHjUX MHCTANALHja MyMIH, ceMadopa,
yIpaBibatba H Meperba Y CropTCKUM 0fjekTHMa

Paszimkyje OCHOBHE 0/1 arperaTckux M CUI'YPHOCHHUX WHCTa1alM]ja
W UIeHTU(PHKY]e IbUXOBE elleMeHTe

Hzpaljyje u oapkaBa MHCTANALM]Y W CBETHUIbLKE 3a arperare u
nomoliHe H3BOPE eNIEKTPHUHE eHEpPruje

VYuecTBYje y MOHTaKH U CEPBHCHpatby JH3e/-eNeKTPHUHOr
arperaTa M yrnpaeJbaukMX CKJIOMOBA Pe3EPBHOT HAMajarba
M3paam UHCTANalMjy CHHTYPHOCHOT OCBETIbEH:A

MPOBEPH UCMPABHOCT CHIYPHOCHE MHCTaNaluje

INpenosna Ex cpeamne, ypehaje HermocpeHO U 30He OMAacHOCTH
npema npojekty objexra

Oxpeau cBOJY HAIESKHOCT 3a Pajl M MOCTYITH [IPEMa 0
M3goau pasoBe u3rpajimbe HHCTANALM]A Y IPOCTOPUMA
YIPOKEHUM OJ] €KCIJIO3MBHHX CMELLA M3 CBOT JICJIOKpYTa

Hucranaumje y kablnoBeKoj KaHaM3auuju

Hucrananumje y Ba3ayxy, ropieMOTOPHH pa3Boj, nepdopupanu
HOca4u KabioBa, cabUpHUYKH pa3Bojl

Pa3Bos 3a ocBeT/bEH:E U AM3ATHLE

EnexrpuuHe MHCTanalMje 3a NjoYe W MyJITOBE Y KOMaHHO] calH
ca HH(POPMAIIHOHMM pavyyHAPCKUM MalllHHAMa, CUIHalIMMa,
arnapaTimMa 3a J1JaJbMHCKO Meperhe, MOKa3HUM W peruetpyjyhnm
MHCTPYMEHTHMA

3axTeBH MEXaHMYKO XEMU]CKH arpecHBHE cpejiuHe

EJIEKTPHUYHE UHCTAJIALIUJE CKJIOHULLTA

L]

Vnosuasatse, nponucu, norpedHa onpema, HaduH u3sohera
H3Boljerse renepaTopcke M MpeskKHE HHCTaALHKje

[Tonarare 1 MOBE3MBaK:E NPOBOJAHMKA: EHEPreTCKH, HHTEP(OHCKH,
TeneoHcKH

MonTaxa npekujada cBeTHILKH, HuTepdona, reneparopa,
pa3BOAHUX OpMaHa

[loBe3uBarbe pa3BOAHMX OPMaHa CKIOHHILTA HA HHCTATALIM]Y
[Tpoeepa hyHKIHMOHATHOCTH Pa3BOHHX OpMaHa

e Oppsxapamse akymynatopa

EJIEKTPUYHE UHCTAJIALIUIE ¥V CITOPTCKHWM OBJEKTUMA

Onuc, nponueu, cneunPpuaHoCcTH

H360op onpeme 3a nHcTanaumje y cnopreckum objekTuma -
cBeTuIbKe, cTYO0BH, ceMmadop, HauMH U3BOhema
Hucranauuje y 3aTBopeHUM CHOPTCKUM 00jeKTHMA - MOHTaIKA
CBETHJbKH, PA3BOIHMX OPMaHa M KOMaHIHUX opMaHa (paceera,
BEHTH/IALIKja, TyMITHA MOCTPOjerba)

H3poljer-e HHCTanalMja Ha CIOPTCKMM 00jeKTHMA - MOHTazKa
cTyOORa M CBETH/BKH, MOBE3MBahE PA3BOJHHUX OpPMaHa U
KOMaHHWUX OpMaHa

ATPEI'ATCKE U CUI'YPHOCHE HCTAJIALIUIE

CucreMH 3a pe3epBHO Hanajame.

[Tomohuu u3BOpH estekTpUtHE eHepruje (Jn3e-eeKTPUYHH
arperatu, akybaTtepuje).

Jluzen reneparopwu - yiora, Bpcte, notpeOHa eleKTpouHCTasalHja
OnBajatbe CTPYJHHX KPYroBa y IJIJaBHOM Pa3BOJHOM OpPMaHy H
APYTUM Pa3sBOJHHAM OpPMaHHMa 3a MHCTAlal|]y arperara
[lywrame y paj u oJp;kaBare arperarta W MHCTanaluja.
CHIrypHOCHO OCBETIbEILE, TPOTUBIAHNUYHA PACBETA. — U3BOPH
CBET/IOCTH, U3BOPH €HEPrije U HAYHHH YIIPABIbatba

ITpoBepa UcnpaBHOCTH CUTYPHOCHE HHCTANALIM]e




EJEKTPHYHE MHCTAJIALIUIE ¥V [TPOCTOPHMA
YI'POXKEHHUM O/ EKCIJIO3UBHHUX CMEILA

ITojam excnnozuBHuX cMetna. Pa3eperaeame 3anabMBUX cMella,
racoma H napa.

MecTa yrposkeHa 0j1 eKCIZIO3HBHUX cMellla. 30He OMacHOCTH.
Ekcrnio3uBHa 3a1uTHTa enekTpuuHux ypehaja. O3HauaBame
EKCTUTO3MBHO 3alITUTHUX ypehaja.

[Iponucu W oBJaLITebA 32 PajL HA MHCTAIALM]H M OTIPEMH

Kibyunu nojMoBuM: ef1eK MHCTANALIN]A, CBETHIbKE, NPEeKNIa4H

Cucremn JAINITHTE,
kyhHH npukbyUaK,
MepHe rpyne H
Pa3BOAHH OPMAHH

Paznukyje cucteme 3allTuTe M IWX0BE MocebHOCTH W CITPOBOAM
MpopauyH norpedHoOr 0TNHopa y3emberba

WU3Bosm panoBe Ha MHCTaTALM]H

Vrpalyje norpebhe enemente u ypehaje 3a norpede 3awrure o
JIOZINPHOT HaroHa (MOCTOBM, CKJIONKE, H3jeiHAUaBaH:E
noTeHUMjana, TpaHCPOPMATOPH ...)

[To3naje nponuce 3a npoBepy UCHPABHOCTH €IEKTPHHHHX
MHCTANAlMja npemMa CBOjoj HaIeKHOCTH

V3 Ha/30p yHECTBY]e Y THMY 3a MEPEH:E OTNOpa Y3eM/beiba 1
OTMOpa NeT/be KBapa U IPyra Mepera y OKBUPY NEepPHOUYHOT
NnpoBepagatke CHCTEMA 3alUTHTE OJ1 JOJHPHOI HANoOHa
Knacugukyje Bpere kyhHUX npukJbyuaka U BehHy eneMeHarta u
ornpeMe 3a IbHXOBY H3rpaiiby

apTHKYJIMLIE M CTIPOBOJIM 3aXTeBe HajJIekHe AMCTPHOYLIMje ¥ Be3H
u3rpaase KI1

W3BO/IH €JIEKTPOMOHTAMKEPCKE paJioBe Ha MU3rpajiibu yClIoBa 3a
KIT v ’ux0BOM OfIpsKaBatby (3aMeHa OCHrypava npuk/byvaka Ha
JUCTPUOYTHBHY MPEIKY H CI1.)

Kopuctu 3amtutHa cpe/ctra 3a paj Ha KI1

Opnpenu BpeTy M 00MM MOCIOBA 3a CBOJY HA/UIEHKHOCT - HMEHYje
HAJNEHHO JIMLE — YCTAHOBY 3a paj Ha OpMaHy

Hseoau panose obelnerkaBarba, MOHTKE W NMOBE3HBAbA ONPEME Y
Pa3BOIHMM OpMaHMMa ca JIMPEKTHUM MepetbeM, a y3 Ha/I30p U ca
MNONYHHIHPEKTHUM MEPEHCM —T10BC3HBAKLC HA HHCTZLI'IEILIij
Vuecteyje v BehuHH pajioBa MCITHTHBALA H KOHTPOIHOT MyLITakba
OpmMaHa noja HaroH

OTKJIatba Marbe KBapoBe y pa3BoJHHM OpMaHuma ca Gpojuianma
MoHTHpa onpeMy y pa3He THIOBE Pa3BOJAHMX OPMaHa U MoBesyje
npema iemu Oe3 efleMeHarTa ayToMaTcKor yrpasbamba

IToresyje vpehaje u noTpolnave Ha WHCTaNALH]y

VyecTByje y POBEPH CBUX CTPYjHHX KOJIa W APYTHX JIeloBa

CHUCTEMH U MEPE 3ALLITHTE O] BHCOKOI" JOJJUPHOI"
HATIOHA

JlejcTBO cTpYje Ha 4OBeKa, HMIelaHca YOBeKa

3a cBe BpcTe 3alUTHTA — OCHOBHH MOJMOBH, O3HAuYaBame, noTpedHu
€/IEeMEHTH 3a OCTBapHBaibe, MPOoBepa ePUKACHOCTH, MPOITHCH H
aTecTH.

3awTUTa O AMPEKTHOT HAMOHA. 3alUTHTA 01 MHAUPEKTHOT HAMOHA.
HeroppemeHa 3alnTuTa 01 AMPEKTHOT M MHAMPEKTHOT 10/1Mpa
3alTUTa O IMPEKTHOT J10/1Mpa

3aurTuta o1 MHJMPEKTHOT 10/1Mpa

3awTuTa o1 MHIMPEKTHOT /10/1Mpa /1e/10Ba M0/1 HAOHOM
ayTOMATCKHUM MCK/bYUHBAEM Hamajama y pa3zHUM CHCTeMHUMa
y3emsbersa: TH cucremu, TT cucremu, UT cuctemu

3alTHTa ayTOMAaTCKUM MCKJbYUHBAILeM Harajarba PasH|uM
ypehajuma koju jenyjy Ha audeperuujanny crpyjy (3amwmurna
crpyjua cknonka FI). [lpumena , noeesusame FID-cknonke.
[IpumeHa 3alITHTHE HAMOHCKE CKIIOMNKE

3awTuTa u3jeHavaBakeM raJBAHCKOT MOTEHIMjaNa, INIaBHO U
JI0/IATHO — JIONMYHCKO M3je/IHa4YaBabe NOTeHIN|ana, e()uKacHOCT
HIIL.

3awrura ynorpeGom ypehaja knace 11 unu oarosapajyhom
M30J1a1IM]OM., 3aITHTA MOCTAB/bAEM Y H30J10BaHE MPOCTOPHjE.
awrrira eNeKTpHYHHM O/IBajateMm.

3awtura ynorpebom curypHocHor manor paaHor nanoua (SELV). -
3alTuTa eNeKTPUMHUM O/IBajarbeM.

[Tponucu 3a npoBepy MCMPABHOCTH €IEKTPHUHHUX HHCTAIALH]A.
3Hauaj U BAYKHOCT MEperha 0TIopa y3eMibeba U OTIOpa NMeT/be
KBapa.

Ileproamuuno npoBepapatbe CHCTEMA 3aLUTHTE Ol BUCOKOT
JIOJIMPHOT HAMOHA

OBE3BEBHUBAKE VCIJIOBA 3A KV'RHH ITPUKILYYAK




HHCTalalM]ja

o MoHTHpa pa3BOAHH OPMaH U MOBE3Yje Ha HHCTAIALH]Y

» YuectByje y BeiMHM paioBa MCIIMTHBAILA M KOHTPOJIHOT MYILUTAbA
MOJ1 HAMOH OpMaHa - MHCTalaluje

e Hawmena, Bpcre, nponucu, uzdop u norpeban npudop 3a
monogaszuu 1 tpodazuu KI1, ncnurusame U npuk/byuHBabe. .

HAJIBEMHH KY'RHU [MTPUKIbYUYAK

« M3pana kyhHor npuksbyuka [1-npoBoaHuLMMa; MOHTaMKA
M3051aTOPa, KOH30J1a, Hocaua, MeXaHHUKe U CTPYjHe Bese.

s Hspana KII camonocueum kabiom (ITT100/0).

e H3pana KII camonocupum kabnosckum cHorom (CKC).

e 3allTHTHA CPEACTBA W JIMYHA 3alUTHTHA Onpema.

[MOJA3EMHH (KABJIOBCKH) KY'RhHH INMPUKIbYYAK

e Bpcre, nponucu, norpedan npudop.

e M3pana nogzemuor kyhHOr npukibyUKa ca Ba31ylHOr BOAA ca
u3paaom kadioscke rnage 3a 1KV,

e Hzpana noazemuor KIT ca monrasom zaspunor KITK,

o Hzpana noazemuor KIT cucrem ynaz-usnas - KIIK u KPO

PAI[OBI/I HA OPMAHUMA CA MEPHHUM T'PYTIAMA

o [lponucu 1 npapuIHKLK 32 0OGpauyHCKO MEPHO MECTO.

o Opmapi npeMa 3axTeBUMa HAUTEKHE TUCTPUOYLIK]E 3a JeIHO MITH
BHLIC MEPHUX MECTA - IMPEKTHO MEPEHHE.

o llleme, MOHTaXHH LpTexH. MoHTaka — yrpajmba Opojuna
(jenHoTapu(HO U IBOTAPU(HO) H APYIUX eleMeHaTa y riaBHH
pa3BOJAHW OPMaH.

e MonTasa e/leMeHaTa 1 NoBe3MBabe KOMIUIET MEPHUX Ipya
(6pojuno jeanodaszto u rpodazuo jeaHorapudguo v asorapudHo 1
APYIH €IeMEHTH — 33 IMPEKTHO H MOJYMHIMPEKTHO MEpPEtbe)

o Konrponno nymwrramwe noa nanon PO ca Opojunnma — mepHux
rpyna

PA3BOJIHWU OPMAHH, ITOBE3MBAKBE CA MHCTAJIALIMJOM U

[IVIITABE Y PAJ]

e Pa3zpoanu opManu (raBHu W noMolHK 32 Yrpazimby Ha 31/, Y 311 1
cnoGoaHo cTojehin) ca onpemMoM 3a yrpaamwy. M3pana u
MOCTAB/bALE PA3BOAHWUX OPMAHA - TEXHUYKH MPOITHCH

e MonTasKa efleMeHaTa 1 NOBE3MBAILE Y PA3BOAHUM OPMaHUMA

o [locrarsbarbe 1 NOBE3UBaALE IPYIIA 34 3aJ€AHHYUKY OTPOLI Y
pa3BOAHMM OpMaHHMa 3rpaja

o KoHnTposnHo nywmrate pa3sgogHHX OpMaHa MoJ HaroH.

o IloBe3uBaibe ypehaja u norpoluaya Ha eNeKTpUYHE HHCTalaluje

e [IpoBepa cBHUX CTPYJHHX KON M APYTHX JeN0OBA HHCTaAlHja

e MonTasa pa3BoAHOI OPMaHA M MOBE3UBAILE HA MHCTANALU]Y

o (DyHKUMOHAIHA NPOBEPA HHCTANALIM]E U MYLITABE Y PaL.

ITponucu, mepemse,
HCMHTHBAE

o OKBHMpPHO 0JpeaH akTe U npoHalje U3Bope U 3HauajHe oapende
TEeXHHYKUX HOPMATHBA 3a e/IeKTPHUYHE HHCTaNalll]je

IMPABHITHHUILIH, CTAHJIAPJIU U TTPOITUCH 3A EJIEKTPUYHE
HHCTAJIALIMJE




HCOPABHOCTH H
OTRJAAIBAILEC KBAPOBA HA
CIICKTPHYHHM
HHCTA/IANHjaMA

CNpoBOM Mepe W ojpeade U3 npaBuiIHKKa 3a ojarosapajyhy
obnacT 1 pagoBe U3 CBOje HAUTCIKHOCTH

OMHILE 3HAYA] IPUMEHE CTAHAP/A U MPOIHca

Bpiuu KOHTpONy pa3HUX MapameTapa MHCcTanaluje (Bpera, npecek
W KBanuTeT kabloBa, Tpaca rnonarama, JIoKallkje 3aBplieraka 1
onpeme, (yHKIIHOHATHOCT efleMeHara, ypeljaja u HHcTanaimje,
npucyTHocT L, N, PE H crniojeBH, 10C/eIHOCT NMPOjeKTy, 03HAKe
eJiemMeHara, NolTHBaE MPOoIKca...)

Bpuuu Mepersa v KoHTpoJe 6e3 u3aparba atecta je/JHOCTABHUM
MeToaMa (CaBpeMeHr HHCTPYMEHTH ) PA3HUX BEJIMYMHA Y
00J1acTH HHCTAIALM]A U OCBET/bEILA (OCBETILEHOCT, OTHOP METILE
KBapa, OTIOp y3eM/betba, HeMPeKHAHOCT, OTIOP H30MaLHje)
[TpoueHn UcnpaBHOCT e/leMeHTa WK Jiefia HHeTanauuje — ypehaja
Ha OCHOBY pe3yJITaTa Mepeiba — HCITHTHBAbA

Bpuuu ynosnaeame nenossaror ypehaja MepHOM TEXHHKOM
Vouu kapakTepucTHYHE KBApOBE HA MHCTAIALIMAMA (OCHOBHH J10
Cpe/itbH HUBO)

OTKJIOHHM KapaKTEPUCTHYHE KBAPOBE HA HHCTAalMaMa (OCHOBHH
J10 Cpe/itbH HUBO)

YUECTBY]€ Y OTKpHBakby KBAPOBA HA CIIOEHHM MHCTalalujama -
(MpoBepH UCNPAaBHOCT HAMOHA Harajarba U UCIPaBHOCT pajia
Moje/IMHUX KOMIIOHEHTH, H3MEPH eJIeKTPUYHE BeJIHUUHE Y
WHCTAIALM]H, TEXHHYKH MCTIPABHO OTKJIOHH YOUEHY
HEUCIIPABHOCT 3aMEHOM €JIEMEHTA WIIH [ONPABKOM, [IPOBEPH
MCIPABHOCT pajia HAKOH MHTEPBEHLIKjE)

e [lojam cranpapaa (JUS, DIN, IEC...). [Tojam nponuca y
€/IeKTPOTEXHHULH

¢ Yrno3naeame ca caap:kajeM U OMTHUM TauKaMa akara Koje
o6pahyjy: _

e Omuite Mepe 3al0THTE HA pay OJ1 ONMACHOT JEjCTRA €IEKTPUUHE
cTpyje y o0jekTHMa HaMEeHheHUM 3a paji, PaJiHMM MPoCcTOpHjamMa 1
Ha rpajinInIITUMA

o TexHWuKe HOpMATHBE 3a eJIEKTPHUYHE WHCTAlAlIje HUCKOT HAanoHa

e Texuuuke HOpMaTHBe 3a 3alITUTY o0jekara o/ armocdepckor
NPaKbEha

e Texuuuke nponuce 3a e1. MHCTaNALK]e Y 3rpajama (OrNTH 1€0).

o TexHuuke nporuce 3a KynaTujia U cJIH4He MPOCTOpHje

o TexHWuKe NponuUce 3a eNeKTPOeHEPreTcKe HHeTalaluje y
UHYCTPH)H

e Texnuuke nponuce 3a ejl. MHCTANALKjE Y CHELMjATHUM
MpOCTOpPHjamMa

MEPEWE, HCTTUTUBAKE UCITPABHOCTHU U OTKJIABLAKE

KBAPOBA HA EJIEKTPUYHWUM UHCTAJIALIMJIAMA

e YJ0ra v 3Hauaj Meperba W HCITMTHBAKA Y EIEKTPHUHHM
MHCTalaMjaMa

o KounTposia 1 Meperbe OTIopa 3alTHTHOT W rPOMOOpaHCcKor
y3eMJbetba, OTIopa MeT/be, OTIopa u3oaLuje.

e Meperbe HeNnpPeKUAHOCTH 3ALUTHTHOT IIPOBOIHMKA Y €IEKTPHYHHM
MHCTAIaLHjama.

¢ Hcnurusame — npoeepa (pyukumje 3awrutaux ypehaja

o (dotomeTpHjcka Mepersa. - Meperbe 0CBeTIbEHOCTH 3a pa3IHinTe
CBETJIOCHE M3BOpE

e Hcnurupame Heno3Hator ypehaja - jeTHOCTaBHH]a UCTIHTHRAA H
NpoHasakKehe rpetaka

e MepHH HHCTPYMEHTH

o [lpuMeHa apyrux HHIMKATOPA U MCIIMTHBAYA - PYKOBAIbE
JETEKTOPOM 33 OTKPHBAILE EHEPreTCKUX MPOBOHHKA 101 HATIOHOM

e OunraBame cTara Ha e1. Opojuiy W rnposepa obpavyHaBara e,
eHepruje.

o CeneKTHBHA NPOBEPA CBUX CTPYJHUX KOJIA M IPYTHX JIeJloBa
MHCTaalHja

e OTKpHBame H OTKJIaakhe KBAPOBA HA CBHM BPCTaMa €EKTPHUHHX
UHCTANalM]ja.

o Kapakrepucriune HEUCIIPABHOCTH U METO/Ie OTKPHBAIA KBAPOBA Y
EeKTPUHHO] HHCTANALH]H




Kibyunn nojmosu: 3awrura, KyhHu npukibyyak, Opojuio, opmanu,
CTAHJAP/H, TIPOIHCH

TeleKOMYHHKALHOHE
HHCTAJIALHje H
CHIHAJIHH CHTEMH

MPUIIPEMH AJIAT U Matepuja 3a 00pa1y v 10Be3UBaIbLE
MHCTAALMOHUX KaOloBa HA perjieTe i KOHEKTOpe:

obpaau uHcTanaumoHe kadbnoee, pa3dpoju U NoBeXke HA periere U
KOHEKTOpE, YIyLaBambeM H KoHeKToBameM (/10 30 nap.);
MOHTHPA MHCTAIALMOHY OMPEMY H €IEKTPHUHO OCHTYpaHhe
onpeme u ypehaja;

u3paau Tene(OHCKY HHCTaNAlM]y Tako 1a u3berte cMeTHe Ha
Tesie)OHCKHM HHCTasalinjama (KoJiiko je moryhe);

venuTa TeneOHCKY HHCTalauunjy

OTKJIOHH CMETH:E M KBApOBe HA Tesle)OHCKO] MHCTAALM]H;
3aBpiiaBa KabJloBe W y3 HaJ30p H3BPLIN PaHKHpae Y MatbHM
OpMaHMMa KOHLEHTpaLHje;

M3paH M MOBEKE 3alUTHTHO Y3EMIBEILE HA ONIPEMY.

[ToBeske cekperapcky anapatypy — many kyhte teneoHeky
LeHTpany

knacudukyje Bpere HHTep(OHCKUX CHCTEMA MpeMa HauMuHy pajia
paznukyje (pyHKiMje HHTep(POHCKUX CHCTEMA MPeMa HauKuHy paja
W3paji MHCTAALM]Y 32 MHTEP(OHCKH CHCTEM

MCIHMTA UCMPABHOCT M3Be/ieHe MHCTaNalM]e 338 MHTep(OHCKH
CHCTEM;

uHcTaanpa uHreppoHcke MT komGuHauMjy, nosuexe Tadie,
LieHTpaJIHe jelMHHLe, eJl. IPUXBATHHK U Hanajaibe 3a
uuTepdoHcky Gpasy;

rnoseske nepudepre jeIMHULE ca NO3MBHOM TabloM M
LIEHTPATHOM JEJIMHHLIOM;

MOBEXKE OCHOBHO M PE3E€PBHO HamMajare

MyLITa CHCTEM Y pajl

JleMOHCTpUpa (yHKIHje cucTema;

MPUMEHHM MPENnopykKe 3a MHCTAaNALM]y ONpeMe H 3alITHTY onpeMe
0/1 KBapa rpoy3poKOBaHOI HEMNPABUIHHM PYKOBabeM

M3BPLUH MOHTasKY jeaHocrasie TB anreHe — 3eMalbCKu cUrHa
M0/1 HA30POM M3BPLUM MOHTAKY MAJIOT CHCTEMA 38 CATEIIMTCKH
MpHjeM U Y4ecTBYje y MyliTamy y paj

uaeHTH(UKY]e eeMeHTe aHTeHckux U uHctanaunja KJIC-a
cuctema (3AC) u kaGnoecko auctpudyTueHuxX chctema (KJIC):
n3paau uHeranauujy 3AC-a — KJ[C-a;

MCTIHTA MCTIPABHOCT M3Be/IeHe MHCTaNalHje

noeexke TB npujemunk, onpemy KJIC-a

VuecTByje y yTBpjHBatby KBaIUTETa CHIHAJIA M MEperhY HHBOA

TEJIEKOMYHHUKALIMOHE HHCTAJIALIMIJE (Td) U OTTPEMA

TenekoMyHUKaLMOHU KaOIOBH U MPOBOAHULH, BPCTE U
KOHCTPYKLIMOHH eJIeMeHTH (03HauaBame, yJora apMaTtype, eKkpaHa,
Hoceher enemenTa y kabnoeuma, crnosbHu yruuaju Ha TK kabnose)
Koakcujanuu kaGnoeu, UTP kaGnosu — BpcTe H KOHCTPYKIIMOHH
€IEMEHTH;

EnekTpHuHe U NpeHOCHe KapakTepUCTHKE MHCTANAlHOHUX KabnoBa
W NIPOBOJIHUKA,

Onpema u ypehaju 3a renedoncke uHcranauuje — pasBoaHu,
YBOJHH H H3BOJHW OPMAHH, OCHI'YPAUH, Y3€M/bHBAYM, perjiere
KRONE wu ocrano;

Buwenunckn u BNC koHekTOpH 3a KoakcHjaiHe kabiioBe:
Crieumjasina KJbelura 3a 00pajy kaG/ioBa H KOHEKTOBALE;

AnaT 3a ynyuasare NpoBOJIHHKA Y PerJieTe;

Mukpo-tenedoncka kombunauuja (MTK), Tectep 3a koHekToBaHe
Kab/ioBe, HCTIUTHBAY MTPOBOIHOCTH;

Cranjaap/n v nponucu 3a u3paay tenedoHCKHX MHCTAalM)a,
TEACKOMYHHUKALIHOHE OMPEME U 3a OCHTYparbe TeneOHCKHX
ypehaja u onpeme.

Cumbonu, weme

[ToBe3uBarbe HHCTANALN]A W NPUKIbYYHBALE ONpeMe
[Iponanaskerbe KBapoBa Ha MHCTalalMjamMa U ypehajuma cucrema.
H3pana Tenedonckux MHcranauuja: onabuparbe npoBoHHKa,
pacruiMTame M paji ca NpoBOAHMLMMA, HAYMH NOCTAB/bAIbA
HHCTaNalHuja,

Kyhuu renedon. Tenedoncke nncranaumje y cram6eHum 1 pagHum
MpocTOpHjama

3unapcky pajioBu 3a TeneoHcKe UHCTANalHje - pa3MepaBambe 1
ofenekaparbe, Konamwe U Oyliehe 3M10Ba, MOHTA)a
MHCTaJIALMOHUX LIEBH W KyTH]a

[Tposnaueme kabnoea

MonTtaka npukibyuHHLa 1 u3soaHO-pazsoanux [1TT opmana kao u
OCTAJIN PaIoBH

[ToBesupatse cexperapeke anapartype - mane kyhne tenedoncke
LieHTpasne

Ipuksbyuak Ha japny [TTT mpexy

ITocTapibarbe (CAaMOHOCHBH, NMOA3EMHH) M NPOBIaUeHe Kabiosa

HHTEP®OHCKH CUCTEMH

M3pasa vHcTanalmja enekTpHYHOr 3BOHA Ca HYMEpaTopoM




CHIHa/Ia Ha PHKJ/bYYHULIAMA

NPUMEHH MPENOPYKE 3a HHCTATALK]Y ONPEMe U 3alUTHTY Onpeme
0/1 KBapa Mpoy3pOKOBAHOT HEMPABWIHUM PYKOBAILEM.

Jloumpa GuTHe enemeHTe U3 TOMOIOTHjEe U APXUTEKTYpe NoTpedHe
3a U3paay MpEKHUX MHCTANalnja

npuMemsyje oaropapajyhe nHcrananuore kabaoee 1 npapuia
kabnupama;

TepMUHMpa kalyioBe W MOHTHpa oarosapajyhe enemenrte
(npunpema Kpaj kabia 4 MOHTHPA €JIEMEHTE 38 KOHEKLIU]Y)
MCIIUTA MIIPABHOCT MOCTABIBEHE HHCTAIIALIH]E

Huentudukyje eneMenTe cucTemMa BUIEO Ha130pa

M3paJM MHCTAJALK)y CUCTEeMa BHJIEO Haa30pa rnpemMa npojexTy
MJIH IOKYMEHTALIM]W 32 MOHTasKy, HHCTAlIMpatbe U MyIITamhe y paj
W HCIIUTaA MenpaBHoceT nipaliene vHcraiauuje;

MOHTHPA W MHCTA/IUPA PAa3IHYNTE BPCTE Kamepa:

MOBEXKE [VIABHO M PE3€PBHO Halajarme CHCTEeMa;

MOHTHPA H MHCTATHPA MOHHUTOP;

WHCTAMPA BUIIEKAHATHH AUTHTanHu cHumay (DVR);

MOBEXEe KOMIOHEHTE Y CHCTEM;

M3BPLIM KOH(DUTYpaLHjy, HCIIHTHRAHE H NPOrpaMHupae
JeHOCTABHOT CHCTEMA M YUECTBYje Y Pa/IoBUMAa Ha CII0KEHOM
cHeTeMy

noseske cucrem ca PC pauynapoM kopucHuKa U omoryhu npetoc
CHIHAJIA HA JAJbUHY;

MYLITA CUCTEM Y pajl H AEMOHCTPUpa (DYHKLIHjE CHCTEMA;
MPUMEHH MPENOpPYKe 3a HHCTANALIK]Y OMPEME H 3alUTHTY OnpeMe
0/1 KBapa Mpoy3pOKOBaHOT HEMPaBWIHHM PYKOBAHEM
MneHTH(HKY]e eneMeHTe MPOTHRIMPOBATHOT alTapMHOT CHCTEMa.
M3paJIi MHCTANIALK]y NPOTHRIPOBATHOT alapMHOT CHCTEeMa npema
npojexTy

MCIHTA UCIPABHOCT M3BE/ICHE HHCTANALM]E;

OTKJIOHH IPELLKe W KBAPOBE HA MHCTAIIALIM]H,

MOHTHPA JETEKTOPE U [IAHKK TACTEPE, 3BYHHE W ONTHUKE
curHante ypehaje y o6jekty npema npojexty

MHCTaJIMpa alapMHY LEHTPaTy MpPOTHBIPOBATHOT aJ1apMHOr
cHcTeMa;

MOBEJKE IMTABHO M PE3ePBHO Harajarbe cucTema;

MporpaMupa npoTHB - MPOBAIHY aapMHY LIEHTpaly, 3a
JEIHOCTABHE CHCTEME

M3BPLUH 3aBPLIHO TECTUPAILE W UCITHTUBALE TIPE MYILITAbA Y pajl
arapMHe LeHTpase

e U3pana uncranauuje eekTpuyuHOr 380Ha U uHrepdoHa —
KOMIMapatuja

e Ypehaju koutpone npucryna

o [IpoBoaHMLM (KOaKCHjaTHU M sKMYHK Kabnoeu), onpema u ypehaju
MHTepP(pOHCKHX CHCTeMa (HarojHa jeIMHMIIA, eleKTpHuHa Opara,
roBOpHH ypehaju, No3uBHa jeIMHULIA Ca MUKPOTENE(OHCKOM
KOMOHHALIM]OM, KaMepa, pe3epBHO Hanajame)

e Buzeo unrepdonn ca u Ges expana, ppekBeHTHH NpeTBapayu

e Ayauo, Bujeo W IP unrepdoncku cucremu;

o [lywrame y paa u nporpamuparse.

e Cranjapau v NporucH 3a MHCTAIMPALE U MOHTAIKY MHTEP(OHCKUX
cHcTeMa.

« Ilpojekar, TexHuyKa JOKyMEHTALIMja, YITYTCTBO 33 HHCTAJIUPAIbe U
NyLITabe Y paj MHTeppOoHCKUX cHeTeMa;

e Kouekropu - pumenuncku 1 BNC (koHeKkTOopH 3a KoakcHjaiHe
kabnope);

o HM3pana unrepoHcke MHCTANALIM]E — M ANaT 34 U3paLy
HHCTANAlHja;

o Hurepdoncka uHcTananmja - nope3suBambe HHTEPHOHA ca je/IHUM
WJIH BHILIIE TOBOPHMX anapaTa — pa3HH THTIOBH

AHTEHCKE U MHCTAJTIALIMJE KABJIOBCKO

JUCTPUBYTHUBHHX CUCTEMA (K/IC-a)

e AHTEHCKH cHCTEM MHCTaAllalM]e (AaCHBHH AHTEHCKH CHCTEM H
AKTUBHU AHTEHCKH CHCTEM).

o [lpoeoanuum u enementu kyhue uncranauuje 3AC-a — KJIC-a
(kabnorwu, koHekTopu 1 agantepu — F, RF, BNC, npuksbyunue,
onuenunuu — TAP, paznenuuk — splitter, cabupuuiie — coupler,
(GunTpu, ckpetHuie, ocnabseupaun, RF nojavasaun);

ITpojexar kabnoBcko AUCTpUOYTHBHUX cHcTema (KJIC);

e Cranpapan v nponuck 3a uzpaay KJIC mpexe;

e AJaT M MaTepHjall 3a MOHTAXKY, MHCTAIMpame W ucnuthearme KJIC
cucTema;

e [logcucremu KJIC-a;

o Xubpuano-ontuuko-koakcujaana apxurexkrypa KJIC-a (HFC);

e Hucranaumja u moHTaxka jenHocrasie TB u panuo antene —
3eMaJbCKH CHrHal

e CarenuTcke aHTEHE, MOTOPH, MO3ULIHOHEPH, PUCHBEPH

e Hauunu monrtaske, nojadasauku ypehaju, kabaoBeku pa3sos,
MHCTANalM]a NPUKIBYYHKLIA W Pa3BO/1, Hamnajame LeHTPaTHOor
cucrema




OTKJIOHH HEMCIIPABHOCTH Y pajly ajlapMHe LeHTpasie

NYLITA CHCTEM AapMHE LEHTPaJIe ¥ paj

AeMOoHCTpHpa (YHKLM]je CHCTEMA allapMHE LIEHTpasie

NPHMEHH NPENopyKe 3a HHCTANALM]Y ONpeMe W 3alUTHTY onpeme
0J1 KBapa Mpoy3poKOBaHOT HEMPABUIHHM PYKOBaHEM
UaeHTH(PHUKYje eneMeHTe NMPOTHBMNOKapHOT cHCTEMa

M3pai MHCTAAIW]y CHCTEMA 3a JICTEKIIH]Y Mozkapa npema
MpojeKTy

MCITUTA UCITPABHOCT M3BECHE MHCTANALM]E 3a AETEKLHU]Y Mnoapa;

OTKJIOHH I'PeLIKe U KBAPOBE HA MHCTAJIALIM]H;

MOHTHpA JeTeKTOpe, jaB/baue u curuaide ypehaje npema
NpOjeKTy:

MHCTAJIMpa MPOTHUBIIOKAPHY LIEHTpay:

[OBEIKE ITIABHO W PE3epPBHO Hanajame cucrema;

fporpamupa LeHTpaiy rnpemMa alapMHoOM niany u enaboparty o
MPOTHBIOKAPHO] 3AILTHTH;,

W3BPILIU TECTHPAIE CHCTEMA

OTKJIOHH HEMCNPABHOCTH Y Pajly CHCTEMa;

MyLITa CHCTEM Y pajL;

JIEMOHCTPHPA MOCTYNAaK PYKOBaha LEHTPATOM;

3a jeJIHOCTABHE CHCTEME MTPorpaMupa npoTHB MoXKAPHY LIEHTpay
(anapmuu ruian W enabopar T1I13),

M3BPLIK 3aBPLIHO TECTUPAHLE U HCITUTUBAHE

OTKJIOHH HEUCTIPABHOCTH,

MYLITa CUCTEM Y Pajl U JeMOHCTpHpa (PyHKLHje cHcTeMa,
MpPUMEHH TPEropyKe 3a MHCTAJALIN]Y OMpeMe W 3aliTHTY OnpemMe
0/1 KBapa Mpoy3pOKOBaHOT HEMPaBWIHHM PYKOBAHEM

YUeCTBYje Y MHCTATUpamy CIOKeHHJUX cHeTeMa

PAJT HA MPEJKHUM MHCTAJIALIMJAMA 3A TIOBE3UBAILE

PAUYYHAPA

o OcHOBHM NOjMOBH (IOCTABKE MpelKa, Nojiesia pauyHapeKHX Mpeska,
TOMOJIOrHja (3Be3/a, MPCTEeH, MarkucTpana ...), apXUTeKTypa
(paBHOTIPaBHH pavuyHapH W KJIHjEHT-CepPBEp Mpeke; BEePTHKAIHO
XOPH30HTAIHO KaOllMpare, YBOPHILTA

e ., PaJHO MECTO)
[TpoBoaHMIM (THIIOBH, KAPAKTEPUCTUKE M O3HAYABAHE
UHCTANALMOHUX Kabnosa) U Mpeskuu ypehaju (enr. MODEM,
Network Interface Card - NIC, Hub, Switch, Bridge, Gateway,
Router);

« M3pana uHcranaumje, nonarame NPOBOJHHKA MpeMa 3axXTeBUMa
oljekTa, MHCTANALIMOHH MYTEBH M NpaBUia Mojarata kadiosa

e M3pana zaBplinuua, yrukada v yTHHHHLA 3a NPUK/bYYHBaAILE HA
mpeskie ypehaje

o [lpecnojuu kabnoBu K KHUXOBA NPUMEHA.

« Konexropu (RJ-45 (8p8c). RJ-11/14 (6p2c/6p4c), IDC u S 110,
KOMMAaKTHE U MO/YJIAPHE NMPHKIbYYHHLE/YTHYHHULIE

e Y3emJbere eleMeHaTa MpeiKe;

e ACMEKTH NPOTHRMNOKAPHE 3alITHTE;

o M3pana npecnojHux U TepMHHATHHUX Ka0lloBa.
e Hcnurusamse u3pahene uucranauuje

CHCTEMH BUIAEO HAJI30PA

o OCHOBHHM 110JMOBH, BpCTE

o CranpapaM v NpONKCH 3a MOHTAXKY M MHCTAJIMPAILE CHCTEMA BUICO
Ha30pa;

o [IpocnekTHH MaTepHjaa 0 KOMIOHEHTaMa CHCTEMA 33 BUEO
Ha/130p:

o [IpoBOJHHIIM, MaTEPHjall M OMpeMa 3a U3pajly MHCTanaluje
CHUCTEMA 3a BH/IEO HA/130D

e Tunoeu kamepa, 00jeKTHBH 3a Kamepe;

e Hanajame cucrema;

e Ypehaju 3a cHumame U NpoLecHpare CHrHana, KOMIpPecHja BUIEo
CHUrHana;

o JleTekuuja kpeTarba, alapMHH yJ1a3H;

Codyreep 3a nperiej cHUMaKa Ha pauyHapy;

MoHHTOpH 3a BUIEO HAN30D;

KabnoBu 1 KoHekTOpH;

IIpojekaT cuctema BUaeo Haa30pa objekTa;

H3pana uHctanaumje BUACO HAA30pa — CUCTEM €A JETHOM M BHILLE

Kamepa, 0e3 1 ca 3anucom, ca 1 6e3 anpMHoOr yaasa - u3dop




npubopa v ornpeme, 30He ONACHOCTH, HAYWH U3BONeba — MOHTAIKE
[Toe3uBarse, mywrame y paja U nporpaMupatse J0jaBe, M3BpLICHA
[Ipateha TexHHuKa TOKYMEHTALM]a 32 MOHTAXKY, HHCTATIHPAILE W
nylITame y paj cucTeMa 3a Buaeo Haazop, (enr. Installation
Manual);

AnaT ¥ MHCTPYMEHTH 3a HCTTMTHBahe MHCTaaluje U ypehaja
(TecTepm).

[TPOTHUBITPOBAJIHH AJIAPMHH CUCTEMH

OCHOBHH MOJMOBH, BpCTE

HpOCl’IeKTHH MﬁTeijaJ'[ O KOMIIOHEHTaMa MNpOTHEITPOBAIIHHX
CHCTEMA,

CTanjap/in ¥ NPOIKMCH 3a MOHTAKY M MHCTAJIHpatbe
MPOTUBITPOBATHOT AJIAPMHOT CHCTEMA.

[TpojekaT v TeXHMYKA JOKYMEHTALIW]a ca YIYTCTBOM 32 MOHTAKY,
UCIUTHBAILE, MPOrpaMuparse npoTUBIPOBATHOL AlapMHOT
cHUcTeMa;

ITpoBoanuLM, MaTepHjan ¥ onpema 3a U3paay UHCTAIaLHje
MPOTHEIPOBRATHOT alapMHOr CHCTEMA,

PIR (MH(pa LpBEeHH) AETEKTOPH;

MW (MuKpoTanacHH) 1eTeKTopH;

Maruernu kontakti (REED) 3a Bpara u npo3ope;

Jerexrop noma craksia (GBD);

Jerexropu Bubpauuja (Vibro/Shock) 3a sawrury kaca v cedpoa;
[Tanuk TacTepu — Tacrarypa

3BYYHH UM CBETJIOCHM CHTHAM3aLMOHHU ypehaju;

AnapmHa ueHTpana;

TpancdopmaTtopu W akymynaropcke GatepHje 3a Hanajate
arapMHe LieHTpaJie ¥ 1eTeKTopa;

e YMyTCTBO 3a MporpaMHpare NpoTHRIPOBAIHE allapMHE lieHTpale;

M3pana vHcTanaimje U cucteMa NpoTHB nposaie - u3dop npubopa
H Onpeme, 30HC ONMAcHOCTH, HAYHH H3BOHCH:8 — MOHTaMKE
IToeesupatse, nmywrame y paja M NporpaMupase 10jase, U3Bplietba

CUCTEMH 3A OTKPUBAILE U JIOJABY TTOXKAPA

OCHOBHH MOjMOBH

ITpocrniekTHH MaTepHjaau 0 BpcTama JAeTeKTOpa ca OMHCOM H
NPHHLHITMMA paja;

Tunosu cucTema 3a aeTekunjy nokapa (KOHBEHLIMOHAJIHH,
aapecuOMIHK M aHalorHo-aapecHOUIHM);

CraHaap/au v nporucH 3a MOHTAKY U HHCTATTMPAILE ONpeMe 1
ypehaja ctauoHapHUX cHCTEMA 3a JeTEKLIM]Y noKapa;
[TpoBOHMIIK, MAaTEPHjall ¥ OMPEMa 3a U3pajly WHCTATaLnje




CHUCTEMA 3a JeTeKLH]y 1oKapa

o Tepmuuky nerekropu (TepMoauepeHLIHOHATHH U
TEPMOMAKCHMAJTHH);

e OnNTHYKKM NETEKTOPH AUMA;

o JIuHeapHM (JIMHU]CKH) ICTEKTOPH;

e JleTekTOpH MniameHa;

JleTekTopu raca;

PyuHu jaBsbauu nosapa;

e 3ByuHu curHaguu ypehaju;

e CperniocHu curnanuu ypehaju;

o [lapanenuu unaukaropu;

e [Iporunosxkapna uenrpana;

e H3spinm (KomaHaHu) MOIY/IH;

e Hanajame cucrema;

o [Iporpam u ynyTcTBO 3a NporpaMuparbe ajapMHe LeHTpase;

o llparehe ynytcreo 3a ynorpely cucTema 3a 1eTeKLM]y Nokapa
(enrn. User Manual);

e AJapMHH nnaH;

« EnaGopar 0 npoTHBNOKAPHO] 3a1ITHTH

o [lpareha TexHWUKa IOKYMEHTALIM]a 32 MOHTAXKY, HHCTATHPaE U
MyLITambe Y pajl CHCTEMA 3a I€TEKLU]Y 110Kapa - ajlapMHe
LeHTpale, jaBjbaya Nnokapa, eJ1eMeHarTa 3a CUrHain3aumjy, ... (eHr.
Installation Manual);

o M3pana uncranaumje v cucTema 3a OTKPHBaKbLe M 10jaBy Iokapa -
u36op npubopa u onpeme, 30He ONACHOCTH, HAYKH W3Bohewa —
MOHTaKE

Kmbyunn nojmosn: TK uncranaumje, kabnosu, untepdon, KJIC
CHCTEM, BUJICO HAT3OP

Onpema u eleMeHTH
€JIEKTPOMOTOPHOT
OroHa

M3Bosn panoee y3 kopuuihere JTIHUHE 3alITHTHE ONpeme ca
aTeCTHPaHUM anaToM y Ge3HAMOHCKOM CTaky Y CKIaay ¢
crietdpuYHUM NPONIMCHMA M MTPABMIIHULIMMA MOTOHA

H3Boau MOHTa)Ky W 3aMeHy orpeMe 3a rnpeKujare npeMa
JIOKYMEHTALIW]H.

WU3Boau noaelnaBarse 3alTuTe y CTPYJHOM KOy,

HM3abepe onpemy W esieMeHaTe rpeMa CHa3H eJIeKTPOMOTOpA.
VTBpAH HCIIPABHOCT M3BEJEHE HHCTAIALIM]E, ONPEME U eleMeHaTa
CBHX CTPYJHHX KOJIa U MYCTH UX Y TMOTOH.

[loge3yje onpeMy Ha OCHOBY YNpaB/baukKUX H MOHTAKHHUX LIEMa y
Pa3BOIHMM OpMaHHMa.

VTBp/IM KBap Ha eleKTpOMOTOpY,

o Onpema 3a NpeKUIabE H YKJbYUHBaE CTPYJHUX KPYroBa

e ['peGeHacre ckionke (1el10BH, PaCcTaBIbathe H CACTABIbAE,
yrpajiiba, MoBe3UBatbe y CTPYjHE KPYroBe M ca eJIeKTPO MOTOPOM
Ha OCHOBY LLIEME Be3e).

. HpeKH,‘]ﬁ‘IH H KOMITAKTHE CKJIOINKE (,IleJ'IOBI-‘], yrpaima, MoBesueame
Y CTpYjHE Kpyroee).

o Omnpema 3a ynpaesbarbe U CUTHATH3ALM]Y

» Konrtaktopu (yrpaama, 1eJ0BH, pacTaB/bathbe, 3aMeHa J1€/10Ba,
CacTaBJbathe, MOBE3HMBALE KOHTAKTOPA Y KOMMMa HAW3MEHHYHE H
jenHocMmepHe cTpyje).

e bumeranu (yrpajima v IeOBH, OBE3HBALE CA KOHTAKTOPUMA H
€/IeKTPO MOTOPOM).




[Tponahe y3pok kBapa

npeaysumMa Mepe 3a OTKJalbarbe KBapa.

MouTupa enekTpoMoTop (MOCTAB/bA I'd HA NOCTOJbE, MPUKJBYYH Ta
Ha Harajame, craja ca paJHOM MallMHOM M MOJIeLIaBa cMep
obpTama)

CrpoBOIM PEMOHT MHCTANALIN]E eEKTPOMOTOPHOT MOroHa ca
npunaaajyhom onpemom.

oGjacHu Hameny T1JIL1-a

objacHu HaurHe Hanajarsa [1J1L1-a nanonom 230V u 24V
o0jacHM NojaM aHAJIOrHOT M JIMTMTAJIHOT yiiasa

Mpeno3Ha aHajiorie 1 JUIruTajiie yjiase Ha eJ'IeKT[JH‘-lHOj HEMH
ayTOMaTCKOr yIpaBJbakba eJIeKTPOMOTOPHHM [OTOHOM

objacHH Mojam pesiejHor W TPAH3MCTOPCKOT H3Jia3a

rperno3Ha pesiejHe v TPAaH3UCTOPCKE W3J1a3e Ha eIEKTPUYUHO] LieMH
ayTOMATCKOI YIPaB/baiba €/1eKTPOMOTOPHHUM [TOTOHOM

Hape/Je OCHOBHU HAuMH nporpamuparsa [UJ1L[-a

objacHu HameHy Tajmepa u Opojaua

TYyMaiu je,EI,HOCTﬂBHe meMe Ca ayTOMaTCKHM YIpaB/balkCeM
€JIeKTPUUHHM MOTOPOM MPUMEHOM KOHTakTopa, peneja u [1J111-a.
Mpeno3Haje ocHoBHe cuMboe Ha ynpaB/bauum temama ca [TJILI-
oM

KomyHuumnpa ¢ kopucHukom ypehaja/onpeme, koserama u
HazipeleHUM y 3aBUCHOCTH OJ1 THIIA PajIHOI 3a/laTKa

[Tnanupa nabaBky pesepBHHX JIeI0BA M MOTPOLLIHOI MaTepHjasa,
Epunentupa yrpouenn matapujan npu usohemy pagoea
Cnporoau mepe 3a nooljeibe MecTa u3Boljerba pajoea y UMCTO H
6e30e/1HO CTarbe y CKIaay ¢ MPONMHCHMa M NPaBUIHHIIHMA O
n3rohemy panopa y norony

Tacrepu (Bpere, yrpajiba, NoBe3UBaLe Y CTPYjHE KPYroBe).
Peneu (Bpcre, yrpaama, MoBe3uBabe y CTpyjHe Kpyroee).
CeH3opu ¥ Kpajibu NpeKkuaauu (Bpere, yrpajiiba, NoBe3HBabe y
CTpYjHE KpyroBe).

EnexTpoMoTOpHE 3alITUTHE CKIIONKE (YTpajikbha U 10/1eIaBake
npema cTpyjH eleKTpo MoTopa).

EnexTpoMoTOpHH yriyiuTauM (BpeTe, NOBE3UBAE HA EIEKTPO
MOTOP, OJpHKaBaLE).

Onpema 3a HeayTOMATCKO YIPaB/batbe (pacTaBbauu, pyuHu

MY LITA4H 3BE€31a-TPOYrao, TACTEPH U IPAHUUYHM NPEKHIauH).
Konrakropcko-penejHa onpema (KOHTAKTOPH, PEJIejH W BPEMEHCKH
peneju).

Onpema 3a 3al0THTY (3ALUITUTHH CTPYjHH W HATIOHCKH Pelieju,
AYTOMATCKH MPEKHIaY).

Vpehaju 3a TexHONOWIKY KOHTPOY (MEPHH npeTBapayu NpUTHCKA,
TeMMepaType., NPOTOKA, HUBOA, Op3uHE, eNEKTPOMATHETHH
BEHTHIIH)

HenpaenoceT 1 u300p eneMeHaTa 3a ynpaesbambe (npoeepa
MCIMPABHOCTH M U300p elleMeHaTa Ha OCHOBY KOHCTPYKLHje 1
napameTapa ojipeljeHor NoroHa, eleKTpuuHe emMe H CUMOOoIH).
VYnosHasatbe W 01a0Mp eNemMeHaTa el1eKTPOMOTOPHOI MOroHa -
NPOBOJHULM, OCUI'YPaUuH, KOHTAKTOPH, NPEKMIAUH U TEPMUUKA
3aLUTHTA.

JlMpeKkTHO nyluTame y pajl ACHHXPOHUX MOTOPA MPEKO MOTOPHE
3ALUTUTHE CKIIOMKE.

JIMpekTHO myiiTame y paja aCHHXPOHUM MOTOpaA MpeKo TacTepa v
KOHTAKTOpPa, FPAHHYHH NPEKUIauH.

ITpomena cmepa oOpTama aCHHXPOHUM MoTopa rnomohy
KOHTaKTOpPA.

Ilywrarme y paj aCHHXPOHHUX MOTOPA YNYLITA4YEM 3B€3/1a TPOYrao -
KOHTaKTOPH — BPEMEHCKH pelie

MukporpoLecop, MUKPOKOHTPOJIEP M NPOrpaMadH/IHK JIOTHYKH
KOHTpOJEp

HameHa W ocHoBHa cTpykTypa [1JIL]-a, ocHOBHM npuHLMN paaa
HauuH Hanajawa [1J1Ll-a (230V 1 24V), ocHoBHe L1eMe

10jamM aHAIOrHUX (CTPYjHHU M HANIOHCKH) W JJMIHTAIHUX ylla3a
nojam AWTUTaJHUX W371a3a (PelleH! U TPaH3UCTOPCKH)

MPUMEPH MOBE3UBatLA AUTMTATIHHUX M AHAJIOTHMX Yila3a ca
TAacTepHMa M CeH30pHUMa

NpUMEPH NMoBe3UBatba pesejHux uinasza [1J111-a

MPUMEPH NMOBE3HBatha TpaHsucropekux uinasa [1JIL-a (u3nazu




HITH u ITHIT trna)

ocHOBHH Hauunu nporpamupatsa [JIL-a(nojam nenep aujarpama,
co(hTBEPCKO OKPYIKEILE 3a MPOTPpaMHparse)

NpUMEp jeIHOCTABHOI JIeAep Anjarpama

TajMepH, U 6pojaun

MpUMep jeTHOCTABHOT YNPaB/bakha TPO(Pa3HUM ACHHXPOHHM
MOTOPOM TIPHMEHOM KOHTakTopa, peneja u [J111-a

VYno3Hagarbe ¢ HAUMHOM W OCHOBHUM NPUHLMIIMMA KOMYHHUKaLH]je
¢ KOpMCcHHKOM onpeme/ypehaja, konerama u Haapelhenuma npema
paxkehum npasunuuuuama npeayseha/cepeuca.

Kibyunn mojMoBH: ckiionka, Oumeras, Tactep, pesieu, [TJIL]

M3eoau mepemsa y3 kopHiuherse JTHYHE 3alITHTHE ONpemMe ca
aTecTUPaHUM anaToM y Oe3HANOHCKOM CTakby Y CKIady ©
creluuIHUM NPONHCHMA U MPaBHIHMLIMMA MTOrOHA

H3BOIH MEpeha ca YHUBEP3aIHHM HHCTPYMEHTOM,
MeraoMMeTpoM,amnep Kiewtuma u ypehajem 3a mepemse
npobojHocTH Tpado yiba.

MpoLIeHH HenpaeHoceT ypehaja u onpeMe Ha OCHOBY W3MEPeHHX

BpcTe Mepersa M IMXOB 3HaUaj, MEPHE METO/IE W MepHH
MHCTPYMEHTH, Mepetbe 0TIopa HaMoTaja, Mepere 0Tnopa
M30/I0BAHOCTH, Mepetbe Op3uHe 00pTaba U Meper-e IHENEKTPHYHE
uspcTohe.

IlpoBepaparse HCITPABHOCTH HA OCHOBY KAPAKTEPUCTHKA e/leMeHaTa
yhpaebatsa, onrepeherse U npekomMepHo 3arpesame ypehaja,
HEHCTIPABHOCTH €IEMEHATA ayTOMATHKE.

Mepema y )
R BeJIMYHHA o [locTynum npu u3HanaKey KBapoBa, KOpHILhehe MOHTaXKHHUX

‘:::_:;[TI;)IOMOTOPHOM M3BOZIM KOHTPOITY TOCIIE CBAKE 3aMEHE ONpeme Wil enleMenTa y tema 1 lema 1e10Batba NMpH M3Halakerby KBapopa, KOHTpoJuCathe
CTPYjHOM Koy, MCIPABHOCTH CTPYjHHUX KOJIAa H IbHXOBHX €/IEMEHATa, NpoBepa
M3BOJIH MEPEIbE OTIOPa H30JI0BAHOCTH MEFAOMMETPOM MCIPABHOCTH MOjeIHHUX eleMeHaTa ornpeme, NpuMepH
npejly3uMa MporucaHe Mepe y cilydajy oicTynara ol M3HA/laKerba KBapa Ha eIeKTPOMOTOPHHM IOrOHUMA.
MPONUCAHUX BPEIHOCTH.
y3uMa y3opak tpao yJba K/by'uHH HOjMOBH: Meperbe, HAMOTaj, KBapOBH
W3BpILIH HCITUTHBAbE AHeNeKTpUIHEe uBpeTohe Ha ypehajy 3a
UCTTUTHBAE MPo0ojHOCTH Tpado yiba
HU3eoau panoee y3 kopuiherse THYHE 3alITHTHE ONpeMe ca ¢ CaGupuuue.
aTeCTUPAHUM anaToM y Ge3HAMOHCKOM CTatby Y CKIay ¢ ¢ CrojHH NPOBOIHULIM.
creurgUIHUM NPONHCHMA H MPaBHIIHHLIMMA OCTPOjeHba o [loTnopHH ¥ NPOBO/IHM M30JIATOPH.
M3BO/IM 3aMeHy / Iorpajitby cabHpHHLA HA NOTIIOPHWM U o Pacrapsbauu.

E POBOJHHM H30J1aTOpHMa « Ocurypaun.

JIeKTPOeHepreTcKa . . " . )
. W3BOJM YKJbYUelbe / MeKbyuere y NeHju eleKTpoeHepreTeKor [Ipekunaun cHare.
HOCTpOjerha

rnocrpojersa no norpedu.

vrephyje cekyHaapHe BeIMHUMHE MEPHHUX HAMOHCKUX M CTPYjHHX
TpaHcopMaTOpa v Npeay3uMa rnporicase Mepe.

[1patu pan koHaeH3aTopekux OaTepuja y KOMIEH3aMjH,
BH3YEJTHO YOUaBa HeJIOCTATKE U Mpely3uMa NpormrcaHe Mepe.

Pacrapsbaun cHare.

Mepuu Tpancdopmaropu.

Eneprercku TpaHcopmaTopu
Konpesatopu u konaeszatopeke Garepuje.
ITponwucwu.




[Mparu pan byxonu pesieja 1 KOHTAKTHOI TEPMOMETPA U
npeay3uMa Nporucale Mepe v ciyvajy HajaBe KBapa.

[lpaTu HMBO yJba HA HUBOKA3Y KOH3epBaTOpa M No notpedn
JIONHBA.

Capaljyje y peMOHTHHM paJlOBUMa Y OS3HAMIOHCKOM CTamy.
KoMyHHLMpa ¢ KOpHCHUKOM ypehaja/onpeme, Kojerama v
HajspeheHUM y 3aBUCHOCTH OJ1 TUIA PAJIHOT 3a/1aTKa

[Nnanupa HabaBKy pe3epBHHUX /1eI0Ba H MOTPOILIHOI MaTepHjaia,
EBujieHTHpa YTPOLIEHH MaTapujai npy u3sohemwy pajaosa
Cnposoau mepe 3a noBohere mecra u3sohersa pagoea y uucTo u
0e30eaHO cTame y CKIa1y ¢ NPOIMCHMA W NPABUIIHULIMMA O
H3BONEILY pagoBa y MocTpojery

o [lpaBuinuim.

o [lpernean peBusmje U PeMOHTH €JIEKTPO-EHEPreTCKUX MOCTPOjetba.

¢ PanoBu Ha nocrpojersuMa y 0€3HaNOHCKOM CTamby.

e Pagopu y 61m3uHM Hanowa.

o YMO3HABAHKE C HAUHHOM M OCHOBHHM NPHUHUIHITHMA KOMyHHKa][HjE
¢ KOpHUCHHKOM onpeme/ypehaja, konerama u HaapeheHnma npema
Baskehum npasuiHuMMMa npeayseha/cepeuca

Kibyunn nojmoBu: cabupHHuLle, H301aTOPH, MPEKU/IA4H,
TpanchopMaropu

buok npakTHuHa
HACTABA

YuecTByje y paloBMMa YII03HABAba €A 337aTKOM Ha TEPEeHy,
MpUrpematba ajara, Marepujaia u onpeme, obesbeljusaiba Mecra
paja, yKkiamwarma oTnajHor Matepujana u unihera mecra paja
VYuecrtyje y pazMersuBatby HHpopmalMja ca Kojerama,
HajipeheHuMa U KOPUCHULIMMA

VuecTeyje y npey3uMarby U eBUICHTHPAsY YTPOLIEHOT
MaTtepujaia u OnpemMe pean30BaHuX MOCI0Ba

VYuecTByje y aIMUHHCTPATHBHO TEXHUYKHUM MOC/I0BUMA (Boherbe
rpaljeBMHCKOT IHEBHHKA, paJIHUX HAJIOTa, YHOLIEHY NMojaTaka y
[POjeKTe H3BEAEHOT CTakba, 3alMCHULIM Mepetba, 00pauyH
TPOILKOBA....)

uaeHTH(UKY]e OCHOBHE €/leMEHTE €IeKTPOMOTOPHOT IOroHa U
€JIEKTPOEHEPreTCKOr MOCTPOjerba

YOuaBa KapaKTepPUCTHUHE KBapOBe

pyKyje ca MepHHM ypehajuMa u onpeMoM 3a OTKIIakhamke
HEHCTIPABHOCTH Y Pa3THYUTHM €JIEKTPOMOTOPHHM MOrOHMMA 1
€/ICKTPOEHEPTreTCKHM MOCTPOjeHhHMa;

M3BeJIe CAMOCTAIHO YTBphHBae OCHOBHOT y3poKa
HEMCIPABHOCTH Y €JIEKTPOMOTOPHOM TOTOHY M MOCTPO]jetby
rnpe/y3me nporHcate Mepe 3a OTK/1amhahbe HEMCIIPABHOCTH

BJIOK [TPAKTHUYHA HACTABA
Cazpiaju Moaysia

1. Ocperiberbe

2. Enexrpuune uHcranauuje y objekruma

3. Cucremu 3amiturte, KyhHU NpUKIBYYaK, MepHe rpyne u

pa3BOHH OPMaHH

4. [Ilponucu, Meperbe, HCTIHTHBAE M OTKIIabathe
HEMCIPABHOCTH HA eJIEKTPUYHUM MHCTalalujamMa
TenekomyHHKallHOHE MHCTANALIHjE M CHIHATIHM CHCTEMH
Ornpeme M eJIeMeHTH eIeKTPOMOTOPHOT 110roHa
Mepetba y €1eKTPOMOTOPHOM MOTOHY
Enexrpoeneprercka nocrpojersa

. .

@ W

« Yrnosuaeame ca 3a1aTKOM Ha TEPCHY, MNPHIIpeMamke anarta,
MpHUIpEeMake U MPey3UMamke anarta, MaTepHjaaa u onpeme,
obe3behurame mecra pana

« Pa3vemHBare MH(OpPMAalLIKja ca Konerama, HajipeheHuma u
KOPHCHHLIMMA

o OO0aseliTaBarbe 3aMHTEPECOBAHNX CTPAHA O MOYETKY H BPCTH
panosa. MckibyuuBarse HarnoHa

o Viuamarme OTnaagHor MaTeija.na u unctihiewe mecta pana

o EBupgentupamse yTpolIeHOT MaTepujaia i onpemMe peaan30BaHuX
[Moc/J0BRa, 3ajaraka, Hajaora

e AJIMMHMCTPATHBHO TEXHHYKH MOCIOBH — rpal)eBUHCKH HEBHHK,
pajiHi HA03HW, M3MEHE M0/IaTaKa y NMPOjeKTY H3BEACHOT CTarba,
cepBHCHA KibHra, aTecTH MHCTaaluja, anara, ypehaja u onpeme,
MaTHuYHa KiHra objexta, o0pauyH TpPOIIKOBA....)

o YyecTBOBaHE Y PaCTaB/batby, 1e()EKTAIU]H W CACTABIbAkLY OTIpEMe




H €JIEMEHATA CNICKTPOMOTOPHOI MOroHAa H €JICKTPOSHEPIeTCKOr
MOCTpOjerba.

o llpoyuaparbe TeXHHUUKHX YIyTCTaBa MepHHX ypehaja u onpeme y
npeaysehy/cepucy W HaunH Kopuinhera;

e OrTknatbarme KBapoBa Ha ICKTPUYHO] OMPEMHU U elIeMEHTHMA
€/ICKTPOMOTOPHHX MOrOHA W MOCTPOjetba;

5. YIIYTCTBO 3A JILJIAKTHYKO-METO/IHUYKO OCTBAPHUBAIGE ITPOI'PAMA

Ha nouerky cBake TemMe yueHHKE YIMO3HATH Ca LIMJbEBMMA H MCXOIMMA HACTABE, OIHOCHO Yu€tha, IIIaHOM pajia, HAYHHOM MOHAllaha Ha YaCOBMMa Y KaOMHETY
MpaKkTHYHE HACTaBe Y CMMCITY MPUMEHE Mepa 3alliTHTe Ha paay. [IpuaMKkoM ocTBapHBaka cajpikaja nporpama tpeba KOPUCTHTH YCBOjeHa 3Hama U3 npeaMera OcHoBe
enekrporextuke, OCHOBE NpakTHYHKUX BewTHHa, EnekTpuuHa meperba v elekTpoHnka, Enekrpuune nncranaumje, Enexkrpuune maiuuHe v norou. Yuenuke takohe tpeba
YIO3HATH U Ca KPUTEPUJYMOM M HAYWHOM OlletsHBaba. Ha nouerky HacTaBe ypajMuTH NPOBEPY HUBOA 3HAKA M BELITHHA yYeHHKA, Koja Tpeba /1a Mociyske Kao OPHjeHTHD 3a
OpraHu3alUMjy ¥ eBeHTYATHY HHIHBHAYAIU3alM]y HACTaBe.

O0auuu Hacrase:
— [Ilpaxruuna HactaBa/ yuere Kpo3 paj
— bnok Hactapa/ yueme kpo3 paa y Onoky
MecTto peanusanmje:
— IlpaxkTHuHa HacTaBa ce peanusyje y WKoaH (Y kaOMHeTY NpaKkTHUHE HACTaBe), yuer-e Kpo3 paja Koj nociaoaaeia. Jleo yacora, 1o 25% oa ykynHor 6poja yacopa
NpaKTHYHHX obnuka HACTaBe, CC MOMKE pCaliM30BaTH K KO nocjioaasua.
IMonena na rpyne:

Onemberbe ce 1enu Ha 2 rpyne y Apyrom pazpe/y, oiHocHo Ha 3 rpyne y Tpehem pazpeay. bpoj yueHrKa ca KOjumMa MHCTPYKTOP peaiiusyje yuerme Kpos paja je

HajBHLIe 5.

[Tpu u3paau onepaTHBHKX MiaHoBa NoTpedHO je AedMHMCATH AMHAMUKY pana umMajyhu y BUay Aa je yuerse, Kao v (JOpMHparbe CTaBOBa H BPE/HOCTH, KOHTHHYHPaHH
MPOLIEC U JIa je Pe3y/ITaT CBMX aKTUBHOCTH HA YaCOBMMA PEaiH30BAHUX Pa3IMuMTHM METOACKMM NPUCTYNOM, Kopuuhemem HHOPMAaLMja W3 pa3iMuUTHX H3BOPA U Y3
akTHBHO yuelhe yuyeHuka. [Tpuavkom ruanuparsa norpeGHO je yekiaaquTH IMHAMUKY pajia ca npeaMeTHMa Koju TeopHjcku oGpalyyjy ucre/cpoane Teme a takohe 1
MPUIMKOM OpraHn3aliije BOAMTH padyHa 0O KanaluuTeTiMa LIKoJIe.

HacraBy peajin3oBaTh cBake He/e/be TOKOM [1Ba OZIHOCHO TPH pajiHa JaHa, y Tpajamby o/ 6 yacosa (12, oaHocno 18 uyacosa HeaesbHO)

[IpakTuune caapikaje yekiaauTu ca u3sohereM TeopHjcke HACTaBe KOja MX npaTtu (noeaszaHa je ca wuma). [Ipse paane nane Tpeba nocBeTHTH YNO3HABaIbLY YYEHHUKA
ca ycrnoeuma paja. Tpeba W3BpLIMTH M NPOLICHY HUXOBHX MPAKTHYHHUX BEIITHHA. YTIO3HATH MX €4 3aLITHTOM HA Pay M yKa3aTH HA 3HAYA] NPHAPIKaBak-a MPaBUIa BE3aHHUX
3a paji, pe U AHCLUMUILTHHY. Y NMOYeTKy MOCBETHTH noceOHy NaKby kopuihemy anara (py4HOr H MalIMHCKOT), TE YKa3aTH Ha MOC/e/INLIe HECTPY'HOT PYKOBakba anatom
(300r ereHTyanHor pusmka o1 nospehurama). Merahn 3nauaj ypennoctu paagnor mecrta. JleMoHCTpUpaTh ocTaBbate anara, npudopa, MaTepujaiu U MHHCTPYMeHTa Ha

oapeheHo mecto. MHCHCTHPATH Ha OpsKaBatby anata W iberoBoM unihery no 3aepiueTky paaosa. HaBeaeHe akTHBHOCTH W CBeE Apyre Ae()MHHUCATH MOCTABbabEM LIMba U
peanuzalijoM paJHUX 3a7aTaka v Pe/IOBHO YIO3HABATH YYEHHKE ca HhHMa.
Heonxo/Ho je cTajlHO HarjallaBaTH yuyeHHLIMMa J1a je 3a e)MKacaH pajl Ba/KHO NPaBUIHO U epukacHo kopuinherse anara, npudopa, MaTepujaiia, MHCTPYMEHATa, rpojexara,
JMjarpama, [emMa u ciMuHo. YBeK npuiavMkom npsor kopuuhemwa anara, npubopa, HHCTpyMeHaTa, npojekara, lema, ... M3BpLIMTH HeoTNXoaHa aeMoHcTpupaisa. [1pu
kopuuiherny YHUBEP3aIHOI HHCTPYMEHTA YHEHUKY 00JaCHUTH 3HA4a] MEPEba TAKO /1a CBH €JIEMEHTH, MOYER O] HA|jeHOCTABHHU]Er CTPY]HOI KOJIA Na /10 CIOKEHHX, MOpajy
OJroBapaTH CBOjOj HAMEHH 10 CHA3MW, CTPY]H, HATIOHY, CTEMNEHY 3alUTHTE.

[1pu oOpaau nojeAMHHX HACTABHMX jeIMHHLIA KOPUCTHTH MYJITHME/IM]aIHE Mpe3eHTallHje, CUMYallije paaa nojeiMHuX elleMeHara, naHoe, C/IMKe, LpTexe, ajlu ce
OC/IOHMTH Ha CTBapHE €/IeMeHTe H npuMepe u3sohera pasnuuTHX HHCTanaumja. [ ae roa je moryhe, pesyitate Mepera NpeaBHACTH, MOTBPAMTH H PAYYHCKHM MYTEM,
oOpaauT 1 kKomMeHTapucati. [Ipe noueTka paza win BexOara yro3HaTH yUeHHKE ca CPeICTBUMA | anatuma Koju he 6uTh kopuiihena v CTaBUTH Harnacak Ha notpedHe




mepe GesbeHOCTH Y LIMJBY cripeyaBaiba nospehueama u owtehema ypehaja/onpeme/marepujana. Caapskaje He peau3oBaTH CTPOrO Y jeHOM LIMKIIYCY, HErO BUILE MyTa Kpo3
pasnuuMTe TEMATCKe Lie/MHE M cajipikaja OBOT MOJIyJa UM Y APYTUM MOJYJIMMa, a CBe NpeMa KOHKPETHUM 3aaluma.

Kana ce npakTHunn o6/HIH HACTABE H3BO/AE Y HIKOJIH, METO/I€ YUeHba, MOry o0yxBatat u3zmely ocTanor: yuerwe nocMaTparmbeM, ONnoHallabeM/ UMHTHPAEM 1
BEXKOABEM, YUCHE KPO3 MOBPATHY HH(POPMALIH]Y HACTABHUKA, YUCHE KPO3 pelliaBabe peaaHux npobiema, yuerme Kpo3 HEMOCPEAHH pajl ca MATEPHjaIOM U KITHjeHTHMa,
yeexkOapame Kopuiihersa anara, ypehaja u onpeme, yuere Kpo3 W3pajy HaLpTa W CKHLA, YUeHe Y BUPTYEITHOM OKPYIKeHY, Yuere Kpo3 CHMYJIalifje U Urpatbe yJiora u
CIIMYHO.

Kazna ce npakTuuHu 00U HACTaBe W3BOJIE KO/ N0CI01aBLa, METO/IE yuetba Mory o0yxearaTtu usmel)y ocranor: o0uiasak pajHe cpeilHe, yo3Hapate ca paJHHM MecTHMa
M CPe/ICTBHMA 3a paJl, mocMarpaibe rnpoleca pajia, AeMOHCTPALIK]y Npolieca paja o1 CTpaHe 3aroc/ieH|X, MeHTOpa WM HacTaBHHKaA, Kaja je To foroeopeno. Hakon npumene
NPETXOHO HABEIEHUX METO/1a YUeHba, YUeHUK MOJKe M Jla MHAMBHAYaAIHO BeskOa u u3Bpluasa npeasulene pajne 3ajatke y ckialy ca npornucuma koju ypelyjy 6eszbeanoct u
3]paB/be HA Pay M MJIaH U MPOrpaM HACTABE M y4eiba. YUeHMK MOKE J1a W3BPLUHK npeaBuliend paaHu 3a1arak., y3 CTpyHHH HaJ30p HACTABHHUKA MJIM MEHTOPA KO/ MOC/I0/1aBLA.
H36op metosa Tpeba na ocurypa nocTynHoOCT, CMUCIEHOCT W PeIeBaHTHOCT yuera. MeToze ce npunarohagajy ycioBMMa KOju nocroje ko nocioaasua. Hacrasuuk jey
o0aBe3H J1a 3a CBAKOT YUEHHKA BOJH JIMUHH KAPTOH Y LIMJbY €BHICHTHpaba BPEeMeHa, aKTHBHOCTH M HarpeTKa yueHHKa 3a BpeMe peau3allije HacTaBe KoJ Moc/oaBLa.
JIMuHK KapTOH MOKe OUTH Y MHCAHOM MIIH €JIEKTPOHCKOM OOJIUKY.

Cge 3a/1aTKe, pajioBe M cajipikaje NOCTABUTH NMPBO Ha OCHOBHOM HHWBOY, alld M3BPIIMTH LITO BUILE MOHABhaba YBOheeM BapHjallija Ha MCTE a KACHH]E MX YCI0/KH-aBaTH.
IlpeanoreHe akTHBHOCTH OpPraHHU3yje W W3BOJIM CTPYYHO JIHLIE WM HACTABHMK MPaKTHYHE HacTaBe y mpeaysehy/cepeucy v npunarohaea HX pacroiokUBOj ONIPEMH 1
Tekyhum nocinoBuMa tako aa nponahe HajOOBLU HAYMH peain3alitje npaKkTHYHe HacTaBe. AKTHBHOCTH OCMUCIIMTH Tako ja nosehapajy MOTHBALIM]Y 3a NpaKkTHYaH paj U
yuere. O0unaszak u KOHTposy u3soherha aKTHBHOCTH BPLIM HACTABHUK MPAKTHYHE HACTABE.

IIpenopyke 3a peann3anujy HacTaBe npemMa JIyaJqHOM MoJey 00pazoBama

YKOJIMKO ce HacTaBa peaiu3yje Kao yuerwe Kpo3 pajl, KOoJa W Noc/io/1aBall 1eTa/bHO MJ1aHupajy | YTBphYjy MECTO W HauWH pean3alje McXo/1a, H YHOCe WX Y TlaH
peanusaiuje yuera kpo3 pai. Ilnanuparbe ce BpIUM Ha FOJMLIILEM, MECEUHOM HJIM TEMATCKOM W JHEBHOM HUBOY. OpraHM30BaTH HAaCTaBy TAKO Ja YUEHHK Y MOTIYHOCTH
Oyze ynosHar ca opranusaumjom pana npeayseha/cepsrica u 1a ce npujprkasa Mepa 3allTHTE Ha pajly U Mepa 3aluTHTe okoute. HactaBHuK - KoOpaMHATOP yuera Kpo3 pajl
MpoBepasa /1a Ju je nocio/iaBail W3BPIIHO MPOLIEHY PH3MKA HA PAIHOM MECTY HA KOME pajie YUEHHIIM 1 [1a JiK je u3Beo yBOoAHY oOyKy yuenuka o 6e30e1HOCTH M 3/1paBJby Ha
pazy. MHCTPYKTOP BOAM €BHACHLIM]Y NPOMHCAHY YTOBOPOM H Y JIOTOBOPY ¢4 HACTABHHKOM — KOOP/IMHATOPOM.

brok HacTaBa ce peanusmje Kao yuere Kpo3 pajl, y TOKY IIKOICKE IOJIMHE WK Npen Kpaj Apyror noayroauinTa. [lnan peanuzaumje 610k Hactae 3ajeano, uzpabyjy
M0C/10/1aBall U LIKOJIa, Mpema concteeHum rnorpebama v MoryhHocTuma. ¥ oksupy Hactase y 610Ky, Kpo3 U3pajly pajIHHX 3a/1aTaka W3BPILIMTH POBEPY OCTBAPEHOCTH
MCX0/1a, a Ha Taj HAuUMH OMOrYhUTH yueHHLIMMa 10cTH3abE MVIAHUPAHUX HCXO/IA Y Cilydajy [1a TO HUCY MOTJIM 1a OCTBape TOKOM LIKOJICKE FOJIMHE.

6. YIIYTCTBO 3A ®OPMATHUBHO H CYMATHBHO OLUEILHBAILE YUEHUKA

@opmaTHBHO OLebHBAIbE, Kao Moael npahierba HanpeaoBama yYeHHKa, Ce O/IBHja Ha CBAKOM Hacy M CBaKa akTMBHOCT je 100pa NnpuiinKa 3a NpoLeHy HanpeaoBarba |
nasarse nosparue uHdopmauuje. [Nocrurnyha yuenuka je moryhie BpeiHOBaTH KpO3: aKTHBHOCTH Ha yacy (T]. NpoLecy yuetba); NocTap/batbe NUuTatba u/HiH JaBatbe
KOHKPETHHX PeLleiba Y CKIIA/Ly ca KOHTEKCTOM Y KOME Ce HajlasH ; MO3UTHBHOM OJIHOCY MpemMa OnpemMu W anaty: npahiemeM 0cTBAPEHOCTH MCX0/1a, pellaBatby NPaKTHYHHX
3a/1aTaKa; TeCTOBE MPAKTUUHHX BELITHHA, MOMON APYroBUMa U3 0J1e/bekba Y LIM/bY CABJIA/IaBaba IPajuBa u CJl.
[1pu hopMaTHBHOM OLICHHBAILY YUCHHKA KOPHCTHTH W BPEJHOBATH JIHMHH KAPTOH YUCHHKA - JOKYMEHT KOjH CauMibaBa W BOJIM HACTABHUK Y LIM/bY €BHICHTHPAIbA BPEMEHA,
AKTMBHOCTH M HampeTKa YUeHHKa 3a BpeMe peanuzalivje MpakTHYHHUX 00JIMKa HacTaBe Ko MOCI0/1aBIa.

Ha kpajy cBakor 4yaca WM akTHBHOCTH HAMpaBHTH KPATKY aHAIKM3Y Jloca/lallikber paja, MoXBaIHTH YUeHHKA 33 OHO LITO je MOCTHrao U aTH My Mpernopyke Kako v
1Ta Moske W Tpeda j1a nonpasu W/KIK ypajH.



Camo0 Ha OCHOBY MpPELU3HHUX MoJaTaKa ce Moxe cTehM jacHa ciuKa 0 NOCTUIHYTHM MCXO/IMMa, @ HAa OCHOBY TOTa JIATH NPENOPYKe 3a HANPE/10Babe U KOHAYHO H3BECTH
CyMaTHBHA OLIEHA.

OuerHBatbe yueHHKa ce o/1B1ja y cknay ca Ilpaeunnukom o ouewupamby. [lotpebho je, Ha NoYeTKY LIKOJICKE FOJAMHE, YTBPIAUTH KPUTEPH)YME 3a Ol UBabE (Y
cknany ca [lpaBuiHMKOM O OLEHHBabY) U ca bUMa YNo3HaTH yueHHKe. CyMaTHBHO OLCHMBAE H3BO/IM € HA OCHOBY (hOpMATHBHOT OLieHUBatba, pesyiTaTa/pelictba
npobIeMCKOr WITH MPOJEKTHOT 3a/1aTKa, npahereM pajaa vueHuka v ¢, Haunn yTephuBara cyMaTHBHE OLIEHE YCKIA/IMTH Ca MHIMBH/IYATHHM OCOOHMHAMA YUYEHHKA.
BpeaHoBare 0CTBAPEHOCTH HCXO/1a BPIUMTH KPO3:

e qpaheme OCTBAPEHOCTH MCX0/1a

e npahete aKTHBHOCTH H NMPAKTHYHOT pajia

®  TECTOBE NPAKTHUHMX BELITHHA

e npahemse 1HeBHHKA paja

IToTpebHO je OCMHCIIUTH BHIIIE THIORA PAa3IMYHTHX AKTHBHOCTH (3a/1aTaka) ca NMpoyYKTHMa Pa3IMuMTOT HMBOA CJI0KEHOCTH W YTBPJMTH OYEKMBaHe UCXO/Ie, a MpeMa hHMa 1
KpUTEPHjYME BpeaHOBama. [IpuaukoM u3sohera HacTape noceGHO 0OpPaTHTH MaKkLY HA: HAYMH Pajia; MPUMEHY MPOMKca W CTaHAap/aa, Mepa 3alliTHTa Ha pajy (3atTHTH 0]
CTPYJHOT yAapa, MEXaHHUKHMX MOBPe/1a, 1ajla ¢a BACHHE U CI1.), 3alUTHTE JKMBOTHE CPe/IMHE (3HAa4a) NPAaBUIIHOT O/U1araka OTrnaaa H 3Hauaj peLMKIaxKe) U npenopyka 3a
3ALITHTY ONPEMe OJ1 HEMPABUIIHOT PYKOBak:A; IAHUPALE BPEMEHA KPO3 CMUC/IEHO H PYTHHCKO 00aB/batbe pajioBa; paldoHaNHy yrnoTpedy pecypcea; nejaHTHOCT 1
MPELM3HOCT Y 00aBIbarby M0CIAa; PYKOBAE alaTOM M OJTHOCY MpeMa weMy (3Hauaj ynotpebe anarta npema meroBoj HAMEHH/CBPCH W MPaBWITHOT O/y1aramba anara HakoH
ynorpebe); KoMyHHKaLM]y ca capaHULUMA.

IIpenopyke 3a ouemHBaLE NPHAHKOM peajiH3aluje HACTABE NPeMa IyaJaHoM Mojeay o0pa3oBama

HacTaBHHK — KOOpAHHATOP Y4€tha KPO3 pajl MMa jacHy. OTBOpeHy W OiiaroBpeMeHy KOMYHHKALIM]y ca MHCTPYKTOpHMa oapeljeHUM 0J1 cTpaHe Noc/io/iaBla y rnoriey
MJIaH1patba HACTABE, AKTUBHOCTH M MCXO0/1a, Kao U npahena akTHBHOCTH yYeHHKa.

HacraBHHK — KOOPAMHATOP yuetba KPO3 pajl U MHCTPYKTOP 3ajeano yTephyjy kputepujyme 3a hopmaTueHo npahemse yueHHukux nocturuyha, Bpiue onepaunoHain3anu)y
MCXO0/1a W TUIAHHPAJy CYMATHBHO OLeibHBabe. DOpMaTHBHO OLICILHBAILE j€ OCHOBHH METO/ MPOLIEHE JTOCTUIHYTHX M OCTBAPECHHX MCXO0/1a 33 YUECHHUKA KOJH Y4H KPO3 pajl.
HacrtaBHuK, y capa/iibi ca HHCTPYKTOPOM, CACTABIbA JIHCTY 34 BPEHOBaE KOJY MOMYHbaBa HHCTPYKTOP.

HactaBHUK KOOPAMHATOP yu€Ha KPO3 pajl H HHCTPYKTOP, HA MOYMETKY IKOJICKE FOIMHE WIIH HA MOYETKY TEME/MO/IYJIa YIO3HAJY YUEHHKE ca KpUTEpHjyMHUMa (JOPMAaTHBHOT U
CYMATHBHOT OlICHHBakbA.

MHCTPYKTOP NMpaTh akTHBHOCTH YYEHHMKa KO/ 10C/I0/1aBLia, Ha OCHOBY YTBpheHHX KpuTepujyma v 0 ToMe GraropeMeHo obapeluTaBa HaCTaBHMKA — KOOPIMHATOPA yuetha
Kpo3 paa.

HactaBHHK KOOPAMHATOP yuea Kpo3 paa (JopMHpa CyMaTHBHY OLIEHY 3a CBAKOI yUeHHKA HA OCHOBY yHanpe/ yTBpheHHX KpUTepHjyMa 1y capajiibi ca HHCTPYKTOPOM,
y3umajyhu y 003up crietuuduuHOCTH peaiusaliije HacTaBHOI NpoLeca KO/l 10¢J10/1aBLa.

[Ipenopyuyje ce j1a yueHHLH, KOjH ce 00pa3yjy npema JyaaHoM MOJely, BOje JHEBHUK Npakce, y 00JMKY KOJU NPEnopyHyjy HACTABHUK — KOOPAMHATOP yueba Kpo3 paj u
MHCTPYKTOP a ¥ KOJH YHOCE ONMHC HM3BPLICHHX PajsoBa H CBOja 3anakaiba.

[loxkemHo je ce 1a ce HAKOH oapeheHe LemMHe WM MOZY/Ia OPraHK3yjy MPOBEpPe CaBIAJAHOCTH MPAKTHYHUX BELITHHA KOjUMa OM NPHCYCTBOBAIH M HACTABHHK —
KOOP/IMHATOP YueHa Kpo3 paj U HHeTpyKTop. M300poM ajlekBaTHUX M KOHKPETHHX MPAaKTHUHMX 33/1aTaka ce MepH HUBO JOCTHTHYTOCTH TUTAHWPAHUX UCXO/1a BEITHHA 32
u3abpaHu MOyl UJTH LICTTHHY.



1. OCTBAPHBAILE OGBPA30OBHO-BACITMTHOI' PAJIA — OBJIMIHA U TPAJAILE

b2: U3bOPHU CTPYYHH ITIPOI'PAMHU

Haszug npeamera: IHO®TOBH

Pazpen Teopujcka HacTapa Bexbe IIpakTruHa HacTaBa Hacrapa vy 610Ky Ykynuo
11 35 35
111 31 31

2. IHJBEBH YYEILA

— CarnienaBarbe OCHOBHHX TIPHHLIMITA HA KOjUMA ce 3aCHMBA paj TU(TOBA U cTHLae oaroeapajyhnx 3nama u3 te obnactu
— VYno3HaBarhe ca OCHOBHHM TIPOMUCHMA O JIH(TOBHMA

— Ynosuasare ca TEOPHJCKM 3HabUMa o ypehajuma nudrosa

—  Yno3uapaise ca eJleMeHTHUMa ayTOMAaTCKOr YIpaBsbatba MoroHoM audra
- Vnosnaeame ¢a OCHOBHHM I'leMOBHMa O CJICKTPHYHHM LIEMaMa CJICMAaHTa ayTOMATCKOI YIIPB/batkd MOroHoM J'lH(IJTﬂ
— OcnocobsbaBare yueHHKa Ha MPaAKTHUHY MPUMEHY YCBOJEHHX 3Harba
—  PasBujarse JIOPHUKOT MHIIIUBEH:A W 3aK/bYUHBAA

—  OcaMocTabuBare yueHuKa y paay v ynyhusame Ha kopuihemwe crpyyuHe qdreparype

3. TEME, UCXO/IHU, ITIPEINNIOPYYEHH CAJIPKAJH U K/bYUYHHU ITOJMOBH CAJ/IPIKAJA

Pazpen: apyrn

loaumsu donn vacopa: Teopuja: 35 uacosa; BexGe: 0 wacosa

TEMA

HCXO0IHU
[To 3aBpiueTky Teme ydyeHuk he OuTH y cramy aa:

INPENOPYYEHHU CA/IPKAJH / KIbYYHH ITOJMOBH CAJIPKAJA

OnuwrTy nojMoBH
H MPONMHCH
o audroBHMA

objacHu wwTa je audr

00jacHH OCHOBHHM NMPHHILIMM paja

OMHIIIE BO3HO OKHO Jin(Ta

HaBe/le OCHOBHE eJleMeHTe MalllMHCKe npocTopuje andra
HaBe/ie HajOUTHHje eNeKTpoMallMHCKe JeoBe TndTa
HaBejle OCHOBHE rojene JudTopa

OMnulle OCHOBHA KMHEMATCKa pelletba T ToBa

HaBe/Jie OCHOBHE MponHce Koju Tpeda 1a Oyay HCIyHhEeHH Y
JHQTOBCKHM NMOroHUMa

Ae(hMHULIM}A W IPUHLMI paaa Tudra

BO3HO OKHO JIM(hTA M MalllMHCKa NpocTopHja Tudita, noaena Judgrora

MECTO YTpajihbe MocTpojerba

OCHOBHA KHHCMATCKA peLUCHA BE3C KaOuHe u [POTHBTEra ca 1NoroHcKoOM

MAUIHHOM KO/ MpEHOCA CHAre nyTeM Tpeha

e KMHEMaTcKa peluersa Bese kabune W norouckor ypehaja koa XxuapayiMuHux
nudrosa

e TPOIMHCH O BEPTHKATHOM MPEHOCY JIMLA U TepeTa

Kibyunn nojMoBu: ae(HHHLIM]A, BO3HO OKHO, MALIMHCKA NPOCTOPH]a,
YIpa/itba, KHHEMATCKO PELICH:E, MPOMHCH

¥Ypehaju

o0jacHH HaMeHY MOrOHCKe MAllIMHE W OTHLIE OCHOBHE
KOHCTPYKLIMOHE JIE/IOBE Y CHCTEMY TOKPETakha NYTEM TPeha
objacHr OCHOBHM TPHHLIMII Pajia MOrOHCKe MalliHe 33 By4uY
NyTEM TpEtba

e TIOMOHCKA MAlMHA 33 BY4Y MYTeM TpPeka, CACTABHH JeT0BH (DYHKLH]jA U
ornuc paaa

e noroncku ypehaju ko xuapayinnunux nudrosa, cactasiu Jielosu ypehaja,
(yHKUHM]ja ¥ onue paaa




OMHIIE OCHOBHE €JIEMEHTE MOrOHCKOr ypehaja xuapayanusor
Judra

o0jacHu OCHOBHHM MPUHLIMI Pajia XHIPAYJIUYHOT OrOHa TH(Ta
o0jacHH HaMeHY W HaBejle OCHOBHE Jie/loBe kKaOuHe nu(Ta
HaBe/le OCHOBHA TEXHUYKA pellietba Bpata ndira

objacHH OCHOBHH HAYMH YIpaBbatba JU(PTOM

OMHLIE OCHOBHA KOHCTPYKLIHOHA CBOJCTBA M 3aXTEBE 3a YelIMUHA
yiKan nudra

ofjacHu Hameny ypelhjaja 3a koHTposy onTepeherba THdra
HABE/Ie OCHOBHM HAYMH Bellamba kabuue nudra

objacHu ysory W HauM pana ypehaja 3a orBapatse W 3aTBapatbe
BpaTa ugTa

objacHu yJIory ¥ Ha4M pajia Mexanusma 3a 3adpapibauBatbe
o0jacHH HaMeHY M OCHOBHH NPUHLMI paja xgatadukor ypehaja
nudTa (ypreHTHa KOUHHILA)

ofjacHu HameHy konup ypehaja

objacHu yJI0ry NPOTHBTEra H OIHIIE HAYHH HEroBOr MOCTAB/batha
ofjacHu ynory rpaHu4HHKa Op3uHe

Ha0poju OCHOBHE CUT'YPHOCHE KOHTAKTe

HaBe/le OCHOBHA CHI'YPHOCHA Kouia udya

npeno3Ha ocHoBHe ypehaje y TEXHHUKO] JOKYMeHTalMj1 audra

kabuna nudra u BpaTa audra

yIpaBbatbe JuTom

4eMYHa yiKaj Tudra

ypehaj 3a konTpony ontepehetba

Bellare KabuHe

MeXaHW3aM 3a OTBapame W 3aTBapare BpaTa

MexaHHu3aM 3a 3a0paBbHBarbe

XBaTauku ypehaju ca TpeHYTHHM, MPUTYLIEHHM H MOCTYMHUM JeJI0BabeM
konup ypehaju

NpOTHBTED

'PaHHYHHLH

CHI'YPHOCHH KOHTaKTH W CUTYPHOCHA Kosa JTH(Ta, NPUMEPH Y TeXHHUKO]
JOKYMEeHTALM]H Judra

Ksbyunn nojvosn: ypehaj, noroncka mamuna, kabuna, ppara, yixke,
MEXaHH3aM, YPreHTHa KOYHHLIA, CUTYPHOCHH KOHTAaKT W KOJIO




Paspen: Tpehn

loauimisk donna yacopa: Teopuja: 31 wacosa; BexxGe: 0 wacosa

TEMA LIC 0L IPENIOPYYEHHU CAJIP/KAIH / KJbYUHH TIOJMOBHU CAJIPAKAJA
Ilo 3aBpuieTky Teme yueHuk he OuTH y cramy jia:
o0jacHW NPUHLMI MOBE3MBaba JIMQTOBCKOT M0roHa Ha e Hanajame enekrpuuHor noroxa judra, KoMaHaHW opMaH Judra.
eJIEKTPUUHY TUCTPUO3YTHBHY MPEKY, e Enexrpomexanuuke OpaBe, KOHTAKTHE KYTHj€, TACTEPH, NPEKUIAYH,
HaBe/Ie OCHOBHE eJIeMeHTEe KOMaH/IHOT OpMaHa JIM(TOBCKOT OMMeTaIHH 3alITHTHU NMPEKH/IauK, Pesieju, KOHTAKTOPH (CKIIOTKe),
noroxa BPEMEHCKH peJigjH, MarHeTHH W MH/IYKLIMOHH MPEKH/Iauu.
OcHOBHH MMeHyje cuMOo01e eIeKTPUYHE OMPeMe Ha eJIEKTPHYUHO] LeMH e EjekTpuuHa 1iema Bese peneja y caMo/IpsKaukoM crojy, NoroHcka
€JIEeMEHTH H KOMaH/IHOT OpMaHa Os0Kaa, nonasHa ¥ noroHcka 06J10Ka/1a, BPEMEHCKH penej y Koy
meme Bese y o0jacHW HaMeHy M Ha4yWH paja elleMeHaTa KOMaHJIHOI OpMaHa ayTOMATCKOI YIIpaBJbatba PoOMeHa cMepa o0praba TpohasHor
AYTOMATCKOM TUGTOBCKOT MOroHa ACHMHXPOHOT MOTOpA, 3alUTHTA eJleKTpoMoTOopa o1 npeonrtepeheisa, dasna
VIPAaB/bALY 3ALUTHTA, EICKTPUYHA [LIEMA BE3€ ayTOMATCKHUX BPATA, HYIKHO OCBET/BCHHE.

K/byuHH HOjMOBH: Harnajare, eIEMEHTH IeKTPHYHE, KOMaH/HE M 3alUTHTHE
onpeme

Jenunaune u

TYMauu eCKTPUUHY LIEMY KOMaHI0Baha MaTUM TepeTHUM
oM

uMeHyje cumbolie enemMeHara eleKTpUUHe ornpeMe Ha IeMH
KOMaH/10Batba MaJIuM TEPETHUM JTU(TOM

TYMauH eJIeKTPUUHY IIeMY KOMaHI0Baba XUapay THYHUM

e Enexktpuuna wema Beze manor tepetHor audTa ca 1Be cTaHULE, MaBHH
HATMOHCKH BOJ, KOJIa YNPaB/bakka U CHIHATH3aALM]e.

e Enexrpuuna wema Bese 1u(dTa ca QUHAM NpUCTajarbeM ca BULue o 4
CTaHMLIE, ITABHU HANOHCKK BOJL, KOJIO YIIPAB/batha M CUrHANIM3aLMje.

e [Enexkrpuuna mema Bese XuapayJuuHor Judra.

00jacHH OCHOBHH NPHHLIMIT MUKPOIPOLIECOPCKOT YIPAaB/batba ca
nporpamMMMa ca ayToMaTckum npunarohaeamem

TyMauM eJIeKTPHYHE KOMaH/IHe llIeMe NPojeKTHe JOKyMeHTalHje
caBpeMEHHX YIPaB/baYKHX CHCTEMA eJIEKTPHYHOT 110roHa JindTa

cabupne nugTom JIngr ca cabupHom KOMaH/10M Ha J1071e (CUMIUIEKC), eJIeKTpHYHa LiemMa
KomaHje UMHeyje cumbolie elemMeHara elieKTpHUHE orpeMe Ha BE3e KOJIa 3a peryJaliujy, NpujeM KOMaHIe 1 liemMa Bese curHasusaiuje 3a
€JIEKTPHYHUM LIeMaMa KOMaH/10Batba XUApay IHYHUM JIuToM cllyyaj BULLE 01 YETHPH CTaHHLE.
o0jacHM OCHOBHHM MPUHLMN cabHpHE KOMaH/e Ha J07e
K/byuHH MOjMOBH: €EKTPUYHA LIIeMa, CHTHAIM3alM]ja, cabupHa KomMaH 1a
00acHH OCHOBHY CTPYKTYPY YNpap/baykor CHCTEMA CABPEMEHUX | ® OCHOBHH MPHUHLIMITH CaBPEMEHHX CHCTEMA MOKPETaba U YIpabibarbha
noroua nudrosa audToBUMa
o0jacHu y0ry MHKpOIOPOLIECOPCHX YIIPAB/bAUKHX CHCTEMa ®  MMKPOIPOLECOPCKH YIPAB/bayi CUCTEMH H (PPEKBEHTHO peryaucanu
JTUPTOBCKUX MOroHa noronu nudrosa
Caspemenn o0jacH1 OCHOBHY HaMeHY (pPEKBEHTHOI YIpaBJbatba ® OCHOBHHM MPHHLIMITK MUKPOIPOLIECOPCKOI YNPaB/batba, Ca 3alaTHM
CHCTEMH €JICKTPUYHHUM NOTOHOM JIH(ITA TPAHCIMOPTHUM MPOrPaMHMMa, ca NPOrpaMMMa KOjH ce ayTOMaTCKH
YIpaB/bamba 00acHM OCHOBHH MPHHLIMIT MUKPOMPOLIECOPCKOT YIpap/batba 3a npunarohaeajy
Juproama 3aaTHUM TPAHCHOPTHUM [1POrpamMUMa e aHajiM3a TEXHMYKE JOKYMEHTALMje CaBPEMEHOI YIpaB/badykor CHCTeMa

audra
K/byuHH MOjMOBH: CABPEMEHH CHCTEM MOKPETAHba, MUKPIOPOLIECOPCKH
YIpaBJbauykh CHCTEM, (ppeKBeHTHA peryialuja, TPaHCTIOPTHH MPOrpam,
caBpeMeHa TeXHHYKa JJOKyMeHTallHja




4. YIIYTCTBO 3A JUJAKTHYKO-METOJHYKO OCTBAPUBAILE ITPOT'PAMA
Ha noveTky cBake TemMe yueHHKe YMO3HATH ca 1IMJbeBUMa W MCXO/IMMa HacTaBe / yuetba, NJIaHoM pajia i HAuUMHMMa OleHHBatbA.
O6/mun Hacrase:
HactaBHM caapikaju ce peasnsyjy Kao:
—  TeopHjcKa HacTasa
MecTo peajanszanuje HacTaBe:

Teopujcka HacTapa ce peanusyje y crielHjan30BaHOj YUHOHHLM WK oaroBapajyhiem kaOunery koju Tpeba na Gyae onpemiben oarosapajyhum HacTaBHUM
CpelcTBMMA, MAKETaAMa M MOJIEIMMA, rpadMUKHM NPHKA3UMa.

Metoae pajaa:
— Mononouka, Aujanonka
—  JlemoncTpanmja
— Jluckycuja
Ilpenopyke 3a peanu3zanujy Hacrase:
Apyru paspen

ITpunukom ocTBapuBarba cajprkaja nporpama Tpeda KOPMCTHTH YCBOjeHa 3HaHA W3 MpeIMeTa MaTeMaTHKa, (PM3MKa, OCHOBE NPAKTHYHWX BEIUITHHA, EJIeKTPHYHE
uHcTanauuje. Takohe je BasKHO MOBE3MBATH cajipskaje KOjH ce H3ydaBajy ¥ OBOM MpeJMeTy ca ojropapajyhuM TeMaTcKuM LieIMHaMa JApyrux CTPYYHHX NpeaMeTa. e roj je
TO Moryhe yueHHLIMMa CIIMKOBUTO npuKasath oapelene Bpete ypehaja, TOM MPUIMKOM KOPUCTHTH 1I0BO/baH OpOj CiinKa, LpTeka, H MyITHMEHjaTHHUX cajpikaja. Tokom
obpaae ocHoBHHMX ypehaja nudra, 1o MOryhHOCTH KOPHCTHTH M PUMEPE M3 TEXHUUKE JOKYMeHTauuje andra.

[Tpu Tome, Tpeba MMaTH y BUY Ja OBJIaJiaBathe 3HakhUMa W BEIITHHAMA, Kao H ()OpMHpabe CTaBOBA U BPEHOCTH, MPEICTARbA KOHTHHYMPAHH MPOLIEC W Pe3ynTar je
KYMYJIATHBHOI JIE]CTBA LEJOKYITHUX AKTUBHOCTH HA CBUM YACOBHUMA, LITO 3axTeBa Bely NapTHUMNALIK]y YHEHHKA, pa3idvyMTa MEeTO/ICKA pellieba, BeJIKku Opoj npumepa u
kopuiherwe HHpOPMAaLIHja U3 Pa3IMMUTHX U3BOPA.

Tpehu paspen

[Tpunukom ocTBapuBaia cajipikaja nporpama Tpeda KOPMCTHTH YCBOjE€Ha 3Hatba W3 MpeIMeTa MaTeMaTHKa, (JM3HKa, OCHOBE NMPAKTHYHHX BELITHHA, €lIEKTPHYHE
MalllMHe W IOrOHH, eJIeKTPOoTIpeMa y HHILYCTPH]H, MPAKTHYHA HACTABA, eJleKTPHUHe HcTanalje. Takohe je BasKHO NMOBE3MBATH cajipikaje KOjH ce H3ydaBajy ¥ OBOM
MpeaMeTy ca ojiropapajyhumM TeMaTCKUM Le/THHAMA JAPYTHX CTPYUHHX MPEMETa.

[Tpunukom peanuzaluje HacTaBe npernopyuyje ce y mro Behoj Mepu KOPUCTHTH TEXHHUKY JOKYMEHTAlH]y npoy3eoljaua KOMMNOHEHTH JIM(TORA, MPOjeKTHY
JOKYMEHTALH]Y JIKTOBA, PealiHe eJIeKTPHUHE LeMe M3 MPOjeKTHE JOKYMEHTALIH]je, CIIMKE, LPTee H MYJITHMEAHjalIHe caapikaje.

Tpeba umaru y BUy 14 OBJIA/IaBAILE 3HALMMA W BELITHHAMA, KA0 U (JOPMHUPAIE CTABOBA M BPEHOCTH, MPEICTABbA KOHTHHYUPAHH MPOLIEC U PE3YITAT je KyMYJIaTHBHOD
J€jCTBA LEOKYTHUX aKTHBHOCTH HA CBUM YacOBHMA, 1UTO 3axTeBa Behy napTULMNALM]Y YUEHHKA, Pa3/IMuMTa METOICKA Pelieba, BeTMKK Opoj npumepa u kopuinherbe
uH(pOpMaLMja U3 pa3sIMYUTHX M3BOPA.
Ilpenopy4enn 6poj wacoBa no Temama:
Apyru paspen

—  OniuTH NOJIMOBH M MPONKcH o nugdTorruMa 10 uacosa

—  V¥pehaju 25 yacosa
Tpehu pazpen

— OCHOBHH €IEMEHTH W LIeMe Be3e y ayTOMaTCKoM yrnpae/batby 15 uacoBa

— Jeaunaune u cabupre komanae-npuHuMnu paaa 10 yacosa

— CaBpeMeHH CUCTEMHM yripaBibaiba Judroeima 6 yacosa

HacraBHuk moske, ¥ TOKY peaﬂma[mje nporpama H NpHIHKOM INJIAHHPpaka peainsal lHje ca,rlpncaja, Kako ri106aaHo Tako u OnMepaTHBHO, YTEPJAHTH BehH WM MarbH 6p0j yacosa
no TeMama o1 NpenopyueHHx.



5. ¥YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLEILUBAILE

HacTaBHMK, Ha NOYETKY LIKOJICKE rOJMHE WIK Ha MOYETKY TeMe YIo3Haje YUeHHKe ca HAUMHOM OLeH:HBaba, IMHAMUKOM W €JIeMeHTHMAa OLIeHhHBalbA.
[Ipaheme pa3poja, HanpeaOBaba H OCTBAPEHOCTH MOocTHrHyha yueHuka obarsba ce (pOpPMATHHUM W CYMaTHBHUM OLICHHBAEM.
PopMaTHBHO OLIEILHBAILE C€ O/IBUja HA CBAKOM Hacy Kpo3:
- npahee aKTHBHOCTH yYeHHKa Ha vacy (Tj. mpouecy yuetba);
- KOHTHHyanHo npahiema J0CTUrHYTHX HCXO/1a M HUBOA MOCTUIHYTHX KOMIETEHLIH]a,
- yuveuiheM y4yeHHKa Y 3aje/IHHYKOM paiy

HacTaBHUK y MOCTYNKY OLEHHBaba NPUKYTIba U 0elexkn nogarke o nocturiyhuma yuenuka, npouecy yuera, HanpeaoBary M pa3’Bojy yUeHHKa TOKOM FOAMHE Y AHEBHUKY
paza 1 cBOjOj MeaarolKoj 10Ky MEHTaLH]H.
CymMaTHBHO olleibHBAILE CE BPLIM HA KPajy MporpamMcke HejdHe, MO/1y/1a WK 3a KiacH(pUKALHOHH NEPUO/1 U3 NPeAMEeTa Ha OCHOBY:

- yCMeHe MpoBepe 3Hatba;

- KOHTPOJIHHX H ,ElOMﬂﬁ[r'[X Jagaraka

- TeCTOBA 3Hakba, OJIHOCHO 3a/1aTaka 00jeKTHBHOT THIIA.

- Mojaraka MpUKYTJbeHUX (POPMATHBHUM OLICHHBAHKEM

DopMaTHBHO M CYMATHBHO OLCHMBALE JC0 CY JEJMHCTBEHOr MpoLeca OLeHHBaba 3aCHOBAHOI HAa YHanpea YTBpPHEHHUM KpUTEpPHjyMHMMA ca KOjUMa CY YUCHHLIM
YMO3HATH.



1. OCTBAPHUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLIU U TPAJAILE

Ha3zus npeamera: ObHOB/bMUBH H3BOPHU EHEPI'MJE

Paspen:

Teopujcka Hacrasa Bexbe IpakTuuna Hactasa Hacraga y 650Ky Ykynuo

35

35

2. IHJBEBH YYEIbA:

—  Pa3Bujarbe cBecTH 0 3Ha4a)y 0OHOBJBMBUX W3BOPA €HEPrUje 3a pa3Boj eliekTpoeHepreTckor cucrema Cpbuje,
— Yno3HaBame y4YeHHKa ca BpCTaMa H3BOpa EHEpruje
— YnosHaBame yUeHHMKa ca NoTeHLMjaiiMa 00HOBJLMBUX H3BOPA EHEpruje

3. TEME, UHCXO/JH, TPEMTOPYYEHH CAJAPKAJA U K/JbYYHH MOJMOBH CAJIPKAJA

Pazpen: apyrn

loguintbu Goua uacora: Teopuja: 35 uacosa; Bexbe: () wacosa

H3BOPH €Hepruje

HA 3ALUTHTY )KUBOTHE CPEMHE M 3HAYaj cTpaTeruje
yBohera uncTHje Npou3Boame eHepruje v PermyOnuim
CpOuju

TEMA ucxonu IPENOPYYEHHU CAJIPHKAJH / KJbYYHH IOJMOBH CAZIPIKAJA
Ilo 3aBpuieTKy Teme yueHuk hie GurH y cramy na:
nedunuLIe 110jaMm 0OHOBLHBUX ¢ Hcropujcku npersie/l NPOU3BO/IILE H MOTPOLUILE EHEPIrHje.
U3BOpA eHepruje e [Ipobnemu: noeeharse 3axTeBa 3a eHEPrujoM, HCLPNILEHOCT
e HaOpoju BpcTe 0OHOB/EMBUX M3BOPA EHEPrHje TPaJIMIIMOHAIHMX U3BOPA, KOJIOLIKH TPO0JIeMH, eKOHOMCKO-MOJTMTHUKH
O0HOB/LHBH e ONUWILEe HAuMH TpaHcopMalMje eHepruje U3 0OHOBBUBHX M3a30BH
H3BOPH eHepruje- U3BOpA eHepruje e  OCHOBHM NOjMOBH OOHOB/LUBUX M3BOpA eHepruje: o0auLUM U
YBOJ e OMWLIE 3HAa4Ya] HOBUX TEXHOJIOrHja 3a noeehare TpaHcopmalnja eHepruje,
eHepreTcke ePUKACHOCTH Y NPOM3BOAILM  EHEPIrHje Kao U Enepercke pesepse.
HEHY palMOHAIHY e(UKacHY MOTPOLIbY ¢ Pa3Boj HOBHX TeXHOJIOTHja U ycaBpliuaBatbe nocTojehinx, eKoHoMCKa
cTUMYyJalMja "3eneHe enepruje”
e jeduHuUIIe NojaM HeOOHOB/BMBUX M3BOPACHEpPTHje e  OCHOBHM NMOJMOBH U paziHke 0OHOB/BMBHX W HEOOHOB/BMBHUX H3BOPA
HeobHoB LB ® OMNMILE HEraTHBAH YTHIIA] HEOOHOB/LHBHX M3BOpA EHEPrHje eHepruje

e Hauun cmamera emucuje CO2 | 3aralierba Koje H3a3HBajy MPOU3BOIHH
MPOLECH Y OIHOCY HA KHUBOTHY CPEHHY.

Xnapoenekrpane

neUHULIE N0jaM XHJpoeleKTpaHe

OIUILE YKYIHY IPOU3BO/IIbY eIICKTPUYHE eHepruje y
XHIpoeNeKTpaHaMa

ne(UHHUIIE YTHIA] XMAPOECIEKTPAHA HA EKOCHCTEM
HaBe/e M0/Ie/y XHIPOeieKTpaHa NpemMa BeJIMuMHH
nedunuiie cHary 1o04jeHy ¥y XHapoeseKkTpaHama
HaBe/Iee JIEJIOBE XH/POeIeKTpaHe

Benuke XE — tpaauumonanuu OUME

Ekonowku 1 exoHoMckn noreHunjan manux XE
Lleporoan u THOBK TypOHHA

e [lpouena cuare u enepruje MXE, ontumaniu nporok
Enepruja ninme u oceke, tajaca

VTHla] XupoesekTpaHa Ha eKOCHCTeM




— Tlorenumjanu xuapoenepruje y Cpouju ¥ npuMepH MHCTATMCAHUX
Karnawurera
— lloaena xuapoenekTpaHa npemMa BeIHYHHNA

e Hapele HauuHe 100Mjarba GHOMace U nojaeny e buoMaca Kao M3BOP eHepruje.
e OMUILE BWIOBE KOHBep3Hje DHomace e Mase enexrpate Ha Ouomacy.
e 00jacHM Ha4YMH paja elieKTpaHe Ha GHOMAcy M OTNaz o [lpesoherbe GUOMace y TEUHO CTalbe
Buomaca . ¢ buoamszen kao Te4HO ropuBoO
¢ buorac noctpojersa 3a nomonpuepeaHe dapme
e EHepruja u3 jKMBOTHUICKHX OTIA/aKa
e llpernen pecypea 6Guomace y Cpbuju
o neduHuIIe HauMHe D00Hjarba reoTepMaHe eHepruje o lllTa je reotepmanHa eHepruja
e objacHH npuHLMN Kopuinhiea reoTepMaiHe eHepruje y e Hcropujar kopuiihema W npolieHa pecypca reotepMaiiHe eHepruje
MOJLONPUBPE/IN - CUCTEM 3a Ipejatbe Tia U Basjyxa y e Kopuuiheme reotepmaline eHeprujy 3a NpoU3BO/IbY elIEKTPUUHE EHeprHje,
CTaKJIeHULIMMa TOrIMQUKALIM]Y HACELEHHX MECTa, IPejatbe CTaKIeHHKa
r e o0jacHu npuHiMn pana cneachux Bpera TonaoTHHUX e TexHOMOUIKM M €KOHOMCKH NperJie/l pa3Boja re0TepMaIHUX TeXHOIOTH)a.
e:;:g:‘}:.":‘"a MyMIIH: Ba3/lyX - BOJA, 3eM/ba-BO/A,B0AA - BOAA e [lpenHocT M yTHLA]W reoTepMaliHe eHepruje Ha IKMBOTHY CPEMHY.
oQjacHu MpeaHOCTH TOMJIOTHE IyMIle
e OIUIIE YTHULIA] FEOTEPMAITHE €HEPrije Ha 3allTHTY
JKMBOTHE Cpe/iiHe
e OMNUILE MOTEHLHjasle reoTepMaite eHepruje y Penyonuuu
Cpbuju
e HaBe/le HauWH jocneBarba CyHUYEBOr 3padersa Ha 3emiby e Enepruja CyHua.
e o0jacHu nojam ITacuehe kyhe e [Ipona3 3pauema kpo3 atMocthepy (IMPeKTHO U AU(Y3HO 3payetbe,
Enepraja Cysma e 00jacHH Ha4YMH NPUMEHE COJIAPHE EHEPrHje 3a NpPHUIpeMy anbdeno). )
TOMJE BOJE [Ipomena nonoskaja CyHua u 3emise.
o [lacueHO conapHo rpejame.
o CHCTEMH 3a IPUIIPEMY TOILIE BOE.
ne(MHULIE LITA je CBETIOCT e Kparak ucropujar. ITH cnoj.
e o0jacHu npunumn paaa [TH — cnoja o (DoTOHANOHCKA KOHBEP3Hja.
objacHu HaunH 100Mjama HaroHa y (potoHanoHckoj henuju | o  Marepujanu 3a uzpaay (POH) hennja.
e ®doroHanoHcka henuja — KOHCTPYKLH]a.
e VYTHlaj TemrepaType cHare CyH4YeBOr 3pauetha Ha KapaktepucTHie henuje.
DoTOHANOHCKH e Mojaynu v naHenu.
eJIeMeHTH e CranpapHe KOHCTPYKLH]je MOaya.
o [lpumene GoTOHANMOHCKHX MOJYJIA U MAaHela TMPEKTHO Be3UBatbe Ha
MOTPOLILY.
e Cucremu ca Darepujama.
e Pan na mpexu.
o Tlpumena @H vy ayTroMOOHICKO] HHIYCTPH]H.
. e HaBe/e LWITA je BeTpoTYpOUHA, a LITa BETPOreHepaTop e MHcropujar kopuuihera eHepruje eTpa.
Enepruja Berpa .
. * Berap kao obnuk enepruje

HABEAC NOJACTY BETpeH.a4a




e HaBe/e /IeNoBe BETpoarperara s BerpoarperaTi — OCHOBHH MOJMOBH, MPUHIIKIN pajia

CHara u creneH uckopuiuhersa BeTporypOuHa.

KoHuenuuje reHeparopa Koju ce MpUMesYjy y BeTpoarperatima.

» apwme Betpoarperara. Manu, MuHH M MUKpO BeTpoarperatu (0,3 — 300
kW).

e Pajn Ha MpexH W U30N10BAHN pajl.

s Exonomckw acniektu kopuihere eHepruje serpa.

¢ [loreHumnjanu CpOuje 3a kopuuiherba eHepruje peTpa. Yianamwe
BETpOArperara y oKoJIHHy.

4. YIIYTCTBO 3A JUJAKTHUYKO-METOJJUYKO OCTBAPUBAILE ITPOI'PAMA
Ha noveTky HacTaBe yueHMKe YIIO3HATH ca LIM/bEBUMA H HCXO/IMMA HacTase / yuera, MJIaHOM paja i HaYMHMMa OLieHHBaHba.
Obamun HacTaBe: HactaBHu caapikaju ce peanusyjy kao

— TeopHujcka Hacrapa ( 35 uacoBa)

Mecro peannsanuje nacraBe: TeopHjcka HacTaBa ce peajausyje y YYHOHHLM WK Y oaroeapajyhem kabunery
Ilpenopyke 3a peanusanujy Hacrage:

VYueHuKe yno3HaTv ca OCHOBHHMM MOJMOBHMA Be3aHWM 3a 0OHOBILMBE H3BOPE €HEPrUje.

[MoBesaTu ca rpaauBom (PU3MKE, OCHOBA EIEKTPOTEXHHUKE, €JEKTPOHUKE H TEXHUUKH MAaTEePHjaIu

Cee Teme 06paanuTh uHdopmaTHeHo 63 yaacka y JeTabe.

AKo noctoju MoryhHOCT 0/IBECTH YUEHHKE J1a BH/IE HEKO MOCTpojetbe ca 00HOBJLMBHM H3BOPOM EHEPIHje Y OKOIMHH

[Mpunukom oOpajie HACTABHUX jeJIMHHMIIA, KOPUCTHTH LITO BUILE MaHOE, CIIMKe, LpTeske (GUIMOBE U MyJITHME/IU]aliHe Npe3eHTaluje,
MHcHeTHpaTH HA NOBE3UBALY MPETXOIHO CTEHEHHX 3HAKbA U3 PYTUX MPe/IMeTa;

Oxsupnu 6poj yacosa no Temama:

— O0HOB/bMBH H3BOPH eHepruje-yBoj ( S yacosa)
— HeobHoB/bHBH H3BOPH eHepruje (3 yaca)

—  Xuapoeaexkrpane (5 uacosa)

— buomaca (4 uyaca)

— Teorepmanna enepruja (4 uaca)

— Enepruja Cynna (4 uaca)

— DoTOHANOHCKH ejieMeHTH (5 uacoBa)

— Enepruja Berpa (5 wacosa)

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHUBHO OUEILHBAILE YUEHHKA

HacTaBHuk, Ha MOYETKY HIKOJCKE FOJIMHE WIIK HA TIOUETKY TeMe YMo3Haje yUeHHKEe ca HAUHHOM OlieHMBamba, IMHAMHKOM W eJIeMEeHTHMa OlieHhHBamba.
[Tpahemse pa3zeoja, HanpeaoBarka M ocTBapeHocTu nocruruyha yuenuka obasssa ce (pOpMaTHBHUM M CYMAaTHBHUM OLCHHBAILEM.

@opMATHBHO OLEHHBAKE Ce OJIBHja HA CBAKOM 4acy Kpo3:

npaherme akTHBHOCTH Y4YeHHKa Ha vacy (Tj. npolecy ydema);
KOHTHHYaIHO npahera JOCTHIHYTHX MCX0/1a M HHBOA MOCTHIHYTHX KOMIMETEHLH]a,
yuewrheM yueHHKa y 3ajeTHHUKOM pajLy




HacTaBHUK y NOCTYNKY OLieH:-WBaba NPUKYIJba W Oeneku noaarke o nocturiyhuma yueHuka, npouecy yuera, HanpeJoBakby H pa3Bojy yUeHHKa TOKOM FOAMHE Y JHEBHUKY
pajia ¥ CBOjOj MelaroiKkoj J0KYMEHTALH]H.
CyMaTHBHO OUEI-HBAILE CE BPLUM HA KPajy MPOrpamcKe LeMHe, MOAYJIA WK 34 KIACH(UKALMOHH MEPHO/ M3 NPEAMETa Ha OCHOBY:
- YCMEHE MPOBEPE 3HAA;
- KOHTPOJIHHX M jiomaliux 3ajaraka
- TECTORA 3HAH:A, OJIHOCHO 3a/1aTaKa OﬁjeKTHBHOF THIIA.
- [ojaTaka NpPUKYM/beHUX (POPMATHBHHUM OLICHHBAEM
(DOpMaTHBHO M CYMATHBHO OLICH-HBALE JIEO CY je/IMHCTBEHOT MPolieca OLCH:HBabha 3aCHOBAHOT Ha YHANpe 1 YTBpeHUM KpUTepHjyMHMa ca KOjUMa CY YUEHHIH YITO3HATH



1. OCTBAPHUBAILE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMLIU U TPAJAILE

Haszus npeamera: EJIEKTPOEHEPETCKH BOJOBH

Paspen

Teopujcka HacTaBa Besxkbe

l'lpalcm-ma HacTapga

Hacraga y 60Ky VEKynHo

111

31

2. IHJBEBH YYEIbA:

—  OcnocobuTH YUEHHKa 3a obapbarbe NnocaoBa OlpiKaBaka H OTKIahatkka HEHCIIPABHOCTH Ha €NEKTPOCHEPreTCKHM BOJOBHMA

3. IMU/bEBH YUEIbA, TEME, MCXOJH, IPEIIOPYYEHH CAJIPKAJH U YIIYTCTBO 3A JUIAKTHYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA

Paspen: Tpehn

Tloguiisk donn yacopa: Teopuja: 31 wacosa; BexxGe: 0 wacosa

Llnsb yuera no remama:

CTH].laH:e TCOPETCKHX 3HaHa M3 HA3EMHHUX BOJOBA

—  Crvuame TEOpeTCKMX 3Harba M3 KaGlloBCKOr npudopa M crojHe TeXHUKE NoCTpojetba

TEMA e A NPEINOPYYEHH CAIPKAJHA / KIbYUYHH ITOJMOBH CAJIP/KAJA
Ilo 3aBpiieTky Teme yueHuk he GHTH v cTamy ja:

¢ [llo3Haje npaBuiHKMKE W nponuce 0 kopuluherwy TuyHe 3alTHTHe | o  [IpaBUIHHLM M NponucK o Kopuluhersy THUHE 3alITHTHE ONpeMe,
ornpeme, aTecThpary anara u ypehaja npu nssoherby pajioa Ha arectTHpaiby anata u ypehaja npu usohery pajsiopa Ha Ha3EMHUM
HaQ3¢MHHUM BOJOBHMA BOJAOBHMA

e Hagesie matepujas, U 00jacHH KOHCTPYKLIH]Y NPOBOJIHUKA H e HanszemHM BOJOBH
3alITHTHE VKA1 W [1a U3BPIIIH HACTABIbALE W pauBame moMohy e [IpoBOAHMIM W 3aINTHTHA Yikaj (MaTepHjall, KOHCTPYKIH]ja).
C[]Ojll}{Lla. HJIH CTE3a/bKH, . C'['au,uap,ulm npeceuM NpoBoAHHKA H 3alUTHTHE YiKalH.

e 00jacHM KOja BPCTa CIOJHULIA I CTE3a/bKH Ce KOPUCTH Y e Huckonanoucku uzonaropu. Hocauu uzonaropa. Kousone.
3ABHCHOCTH 01 MEXaHHYKOr Hamnpesakka v MaTeijﬂ.l'lﬂ KOjH ce . (Doplvmpa}be monaTopcxor JIaHua.

Hamevnn cnaja, e Tlpubop 32 criajaibe NpoBOJIHHKA. Cﬂ‘()_iHHLle. Cre3albke.
e HaBe/e MOCTYINAaK MojAn3aa 1 3aMeHe cTyboBa e Cry0oBM jaBHE pacBeTe U CBETHIbKE jaBHE pacsere.
BooBH OMUILIe MOCTYNAK (hOPMHUPara M30JIaTOPCKOT JIAHLIA, e 3amTuTHe Mepe, MOCTYNLH Y CIYUAjy y/apa cTpyje U HauHH NpyKama

e Hageae W onuwe (Min o6jacHn) camoHocehu kKabIoBCKM CHOI K npse nomohu o3nelerom nuiy
pasiuKyje HUCKOHATIOHCKH 01 camoHocehux kabnosa 3a cpelmbn
HATOH,

e Hapeze u onuue (objacHu) Hocaue, CIOJHULIE H CTE3albKe 3a
camoHocehu kabnoBekH cHor

e [lozuaje 3amTuTHE Mepe, MOCTYIKE Y cly4ajy yaapa cTpyje 1
HAYMH MpysKarba npee noMohu o3neheHoM MLy Ha MecTy
u3Bohera pajora

KaGoscxn e [lo3Haje npaBHIIHMKE W MPOITUCE O K‘opumherby JMuHe 3aWTHTHe | o [IpaBUIHMLKM W NPOMNKCH O _Kopumherby JIMYHE 3aLUTHTHE OlpeMe,
60 onpeme, atecTupary anata u ypehaja npu u3pohery pajoea Ha atecTvparsy anara v ypehaja npu useohemwy panoea Ha kabloBckom
fipuoop HAJ3eMHHUM BOJOBHUMA npubopy




+ Harene kaGnoecky kaHanusanmjy v objacHM HauuH s Kabnoscku npubop. Kabnoscke rnase, KaGnoscke cnojuune.
obeneskaparba KabJIOBCKUX BOJOBA o Ka0u0BCKe NPUK/bYYHE KYTHjE W Pa3BOAHH OPMaHH.
e Hagene kabnoecku npubop M KOPUCTH ra MPABUIIHO KO/ o KabnoBcka kananuzaumja.
MpUIpeMe U u3pae KablOBCKHMX CIIOJHHLA M KaOJIOBCKHX IylaBa ¢ Texnuke 3a u3pany kablOBCKHMX I71aBa W KaOJIOBCKHX CIOjHHLA.
e Onuiie NocTynak pesrsMje kablOBCKHX 1laBa W KabJOBCKUX e [lIponucwu.
CIOjHHMLIA. e [lpapunuuum.
e Hageje nponuce u npaBuaHKuKe U3 o0sacth kabnoBcke TexHuke. | o [lpersiea, peBrusHja U peMOHT.
e Hagese u onuiie 3alUTHTHE MEPE M CPEICTBA 3a JIMUHY 3aLUTHTY e 3alTHTHE Mepe, MOCTYILM Y C/y4ajy yaapa cTpyje U HA4MH Npykarmba
npu pajy Ha kabnosckoM npudopy npee nomohu o3neheHom KLy ¥ Norony
e [lo3uaje 3awTuTHE Mepe, NOCTYIIKE Y Ciy4ajy yaapa cTpyje u
HAYMH MpysKarba npee noMohu o3neheHoM MLy Ha MecTy .
u3Bohjerba pajiosa .

4. YIIVTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA
Ha NOYCTKY HacTape YHCHHKE YIO3HATH Ca UH/BEBHMA H HCXOHMaA Hacraee / YHCHA, IJIAaHOM paja H HaYHHHMA OLUCH-HEAHA.
O6smun nacrase: Hacrapuu caapikaju ce peanusyjy Kao
-~ Teopujcka Hactapa ( 31 vac)
MecTto peanusanuje nacrase: Teopujcka HacTaBa ce peaiuzyje y YYHOHHLM WK y oarosapajyhem kabunery
IIpenopyke 3a peajiu3anujy HacTaBe:
—  Ilpu oOpaay nojeAMHUX HACTABHUX jeIMHHIIA KOPUCTHTH MaHoe, CITHKe, LIPTeke, MPUMEepKe HaJ3eMHHUX BO/IOBA.
—  KopucTuTn MyaTuMeaMjaite npe3enTaiuje i cuMyJ/aluje paaa rnoje/iuHuX eJleMeHaTa Hal3eMHUX BOJ0BA,
- HHCHC’]'H]}&']'H Ha MOBE3HBAHY MNPETXOAHO CTEUCHHX 3HAHA H3 CIICKTPOTEXHHKE,
Teopwujcke canpskaje npeMeTa NOBE3aTH ca OPraHU3aljoM H3BoheHha NPaKTHYHE HACTaBe.
IIpenopyuenn 6poj uacosa no remama:
- Hapsemuu Bogosu ( 16 yacosa)
- Kabaoscexku npudop ( 15 yacosa)

S. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLEIbUBAILE YUEHHKA
HacTaBHuK, Ha MOYETKY LIKOJICKE FOJIMHE WIIH HA MOYETKY TeMe yMo3Haje yueHHKe ca HAUMHOM OLieHHBakba, TMHAMHKOM W elleMeHTHMa OlieHHBaba.
[Tpaheme pa3zpoja, HanpeOBamba U OCTBapeHOCTH nocTuriyha yuenuka obasba ce GOPMATHBHHM M CYMaTHBHHM OLICHHBAEM.
DopMATHBHO OLEHLHBAILE CE O/IBH]a HA CBAKOM 4acy Kpo3:
- npaheme aKTHBHOCTH yYE€HHKA Ha vacy (Tj. mpoLecy yuewa);
-~ KOHTHHyasHo npahema JOCTUIHYTHX HCXO0/1a M HUBOA MOCTUIHYTHX KOMIETeHIIH]a,
- yuemhem yueHHKa Y 3ajeIHUUKOM paay
HactaBHHUK y NOCTYIKY OlieH-WBatba NPUKYIIba W Geleku nojarke o nocturiyhima yuyeHuka, npoiecy yuerba, HarpeaoBaiby | pa3Bojy yUeHHKa TOKOM FojIMHE Y JIHEBHUKY
paja v cBOjOj NMeAaromKoj A0KYMEHTALH]H.
CyMaTHBHO OLeH-HBA-E CE BPLUM HA KPajy Mporpamcke LeJHHe, MOIY/Ia WK 3a KIACH(HKALMOHK NEPHO/ W3 NPEIMETa Ha OCHOBY:
- yCMeHe NpoBepe 3Harba;
- KOHTpOJIHMX M JomahuXx 3aj1aTaka
- TECTOBA 3Hama, 0/IHOCHO 3a/1aTaka 00jeKTHBHOT THIA.
- [0Jaraka MpUKYIUbeHUX (GOPMATUBHUM OLEHHBAEM
DOpMATHBHO M CYMATHBHO OLIEHHBAE /10 CY JeIMHCTBEHOT MPOoLeca OLeHHBaba 3aCHOBAHOT HA yHAMpea YTBpheHUM KPUTEPHjYMHMa ca KOjHMa CY YYEeHHLIM YITO3HATH



Hasus npeamera: AINIMKATHBHHU IPOI'PAMM 3A EJIEKTPUYHE HHCTAJIALIMJE

1. OCTBAPHUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLIU U TPAJAILE

Paspen

Teopujcka HacTaBa Be:xkbe

IlpakTHyHa HacTaBa

Hacraga y 6ioky VKynHo

11

31

31

2. IIUJbEBH YUEIbA:
— VYno3Hasarbe yUeHHKa ca 3HauajeM KopHiihieta crelujaiM30BaHux nporpaMa y o0J1acTH eHepreTHKe;
—  OcnocobsbaBaibe yueHuka 3a kopuuiherse crieuujaii3oBanux Mporpama 3a u3pajly rnpojeKkra 3a ejekTpuyHe HHcTajauuje

3. TEME, HCXO/JM, IIPEIIOPYYEHH CAJAPKAJH H KJbYYHH ITOJMOBH CAJIPAKAJA

Paspen: Tpehn

l'ogumsu donn wacopa: Teopuja: 0 uacora; BewxGe: 31 uacora

TEMA Hexom MPENOPYYEHH CA/IPAKAJH / KJbYUHH TIOJMOBH CAJIPAKAJA
[To 3aBpuerky Teme yueHuk he Outu y cramy aa:
* KOPHCTH OCHOBE cO(TBEpE 3a U3paay MpojeKTa [Tporpamu 3a npopavyH yHYTPALLET H CHOJbALILET OCBET/BEHA
* [popavyHa OCBET/bEHA 3a Matbe 00jeKTe — npocTope » HMHcranauuja nporpama, axypuparbe, aAMUHUCTPATOP
e KOpHCTH copTBEp 3a MOM(DHKOBAE I00MjEeHHX pe3yTara e [ 1aBHH MEHH, anaTH, pajiHKi NIPO30P, NPOjeKT MeHalep, 00jeKTH, MPOjeKTH...
Iporpamn ® KOPHCTH CTPYUHY TEPMHHONOIHJY ¥ OBOj 00IaCTH. o OrBapaibe 1pojeKTa, KOOPAMHATE, O CHOBA, TPOUMEH3HOHAIIHU NPUKA3H,
34 W3J1A3HH Pe3yNTaTH
npopauyH YHoc nojaraka, ycloBH paaa ocBeT/betba, 00je 3u/10Ba, pacnope/ MpocTopa, yHoe
OCBeT/beIba 3D oGjexara, 3axteBu 3a Ooje
CaeTuIbKe, KaTAJIOr, [10/aL1, KapaKTePUCTUKE, NO3ULU]e
ITpopauyH - 3axTeBaHu ocBetbaj, norpedan 6poj, pacnopes U NONOHKA]
CBETHJBKH
* KOpPHMCTH co(pTBEp 3a U3pajy jeJIHOCTABHMX MOJIOra - BpcTe npojekara
rpaheBuHCKOr njana Viora u 3Hauaj npojexra. CactaBHM [1€/10BU 11POjeKTa
* KOpHMCTH cO(hTBEp 3a M3pajly HHCTATAlM]a U LeMa OniwTH 1 HAMEHCKH MPOrpaMH 3a MpojeKTOBakbe HOBHX €IeKTPHYHHX
e KopucTH coTBEp 3a H3paly OCHOBHHX I1poOpayyHa MHCTAIALH]A
n e kopucTu copTBep 3a 00paay Tekcra Vro3uaBarbe ca nporpaMuMa 3a rnpojeKToBatbe — OKpYKere
p?rl?aM“ i\, OIMHUCYje OCHOBHE KapaKTEePHCTHKE MPOrpama 3a rnpojekToBame Llpramwe ocHoBHOT rpaheBHHCKOT miaHa - oOjekTa (cTaHa, BUKCHIMLE).
Zﬁzﬁr h;::::: nocrojeher cratba ‘ . Bubnuoreke W rpyne cuMoosa, o3Haka ‘
. ® KOPHUCTH CTPYUYHY TEPMHHOJIOTH]Y Y OBOj 001aCTH. Voauusarse cumO0IIa ejleMeHara, njiaHupaibe HHcTajlaluje, ope31satbe
HHCTATaUMpA e/leMeHaTa JIMHHjamMa — Tpaca MpoBO/HHKA
[Tpopauynu - ogpehuBamse npecexa NpoBOAHUKA, NMAJA0BH HATIOHA, PacTope]]
cHara o (asama, 0aabup ocurypaya, 3alUTHTa, OTIOPA Y3eMIbetba
Llprame mwema- mieme en0Bamba, jeIHONOMHHUX, pa3BHjeHHX, OIIOK
CKJI0MHK anapaTi




« Creuunduxanmja

 [lporpamu 3a npojexroBarbe nocrojeher crata (OKpyKere, Mepetse J1acepom,
YBO3 M M3BO3 MOJIaTaKa y APyre Mporpame, LPTarbe MpocTopa THIKOM, OMIOBKOM,
npey3uMarse Mepa, noeesHBame pepepeHTHHX Tavaka, 2D uprexn, 3D monenm,
BH/IE0 W 3BYYHH KOMEHTAPH, JI0pajia NpocTopa)

Iporpamu 3a |  kopucTh coTBep pasHux npoussohaya onpeme 1 Mateprjaia | o Codreepu pasnux npoussolaya MaTtepHjaia u orpeMe 3a eleKTpHIHe

nu3dop onpeme | o kopuctehu codreep nzabepe onpemy — npema MHCTaalmje
H MaTepujajaa KapakTepHcTHKama 3a oarosapajyhy npobnemcky cutyauujy » Bopuuu 3a u3bop onpeme no pazHuM GpuaTepUMAa
3a (npojekar, 3aMeHCKH [1€0, MepHe BPEJHOCTH, TEXHHYKE e Boaunuu 3a u3dop 3awrura
eJIEKTPHYHE KapaKkTepUCTHKE...) e Busyenusaumja nenoparsa
HHCTAJIANH]E
e OGjacHu yrnory coTBepa 3a HaJ30p elNeKTPUYHE HHCTaNlalkje | o Y7Ia3HH HUBO HAJA30pHOT co(TBEpA 3a MPHKA3 NMoJaTaka U U3BELITABAE Y
Codreep — e Paznukyje MexaHusMe Kojuma copTBep yTHYE Ha MaJiHM CHCTEMHMA
NporpamMu 3a KApPaKTePUCTHKE MOTPOLLILE eHepruje o Komnarudunuu ypehaju, unrepsanu npahewsa, npaherse y peajiHom spemeny
HA30D OrpemMe ¥ MHCTATALMja y HAJBAKHUJUM TauKama, HernotpeOHa noTpollba, H3B03
eJIeKTpHYHE nojaraka, 3aliTHTHE jeIMHuLe, ayToMaTcka o0paja nojaraka, MCTopHja
HHCTAJIALH]E NnojlaTaKa, U3BeLlTaBambe

e CMabEHE YTPOLIKA CHEPrUje KOHTPOIOM NMOTPOLLH:E

4. YIIYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPHUBAIGE ITPOI'PAMA
Ha NOYETKY HacTape YHYEHHKE YIIO3HATH Ca UH/BEBMMA H HCXOHMA HacTaBe f YUCH:a, MJIaHOM pajla H HAYHHHUMA OLUCHHBAH-A.
Obsmuun HacraBe: Hacraguu caapikaju ce peajnsyjy Kao
- Bewxbe( 31 uac)
Mecro peainsannje HacraBe: BexOe ce peanu3syjy y kabuHery ca pauyHapuma (YYeHHK - padyHap)
IMogena onesberma Ha rpyne: Onesberse ce Aeiu Ha 3 rpyne (10 10 yueHuka y rpynu)
IIpenopyke 3a peaanzanujy HacTape:
- Besxbe peanuzoparu y 610Ky 01 2 WIKOJICKA Yaca CBAaKe pYyre He/le/be TAKO J1a Je/laH pauyHap KOPUCTH je/1aH yYeHHK.
IIporpamu 3a npopavyH ocBeT./betba
—  OB6panuTy HajMabe Mo je/1aH MporpaM 3a nNpopayuyH YHYTPallber U CroJballiiber OCBET/heba
~  3aBucHO 071 04a0paHOr AIUIMKATHBHOT CO(TBEpa, KOjH Ce KOPUCTH Y LIMJbY HCIYH:eHba HeX0/1a, BeskOe Tpeda 0OCMMC/IMTH TAKO 13 CBAKM YYEHMK Ha Kpajy TeMe ypaju
pajiHH 3a]aTak - oArosapajyhu npousBoj — npopavyH ocBeT/beba 3a 2 ofjexTa (Mo jesaH 3a yHYTpalllbi U CrosballllbH MPocTop)
IIporpamu 3a npojeKToBamb€ eJIeKTPHYHHX HHCTAIANM]A
—  OO0paanTy jesan nporpam 3a NpojekToBarbe i HH(POPMATHBHO JaTH KApaKTePUCTHKE BHLIE TAKBHUX
~  3aBucHO o1 orabpaHor anjiuKaTHBHOT COTBEPa, KOjH Ce KOPHCTH Y LIHJbY HCITYHheHa UCeXo/1a, BeskOe Tpeba OCMHMCIMTH Tako /la CBAKKM YUEHHMK Ha Kpajy TeMe ypaju
pajHu 3ajartak - ojarosapajyhu rnpousBo/| — npojekar eJiekTpuune HHeTajzauuje mamer objexra (Kyha, cran..)
IIporpamu 3a u300p onpeMe H MATEPHjAIA 34 eJICKTPHYHE HHCTAIALH]eE
VYno3naTtu BHLIe MporpaMa pa3HUX npou3eohaua onpeme 3a eeKTPUUHE HHCTANALM]jE
—  3aBucHO o1 M3abpaHMX arIMKaTHBHUX CO(PTBEPA, KOJU C& KOPHUCTH Y IIWJbY HCITYH:EHba MCX0/1a, BexkOe Tpeba OCMUCIIMTH TaKko J1a CBAKH YUEHHUK Ha Kpajy TeMe MOoKe
n3abpary onpeMy M MatepHjajie npema saxTeBuma 3a1atka — npodsieMcKa CHTyalmja
CodrTeep — nporpaMu 3a Ha/I30p eJIeKTPHTHe HHCTATAHje
—  Yno3uaru jesan nporpam 3a Haa30p eNeKTpUiHe UHCTanaluje



—  3aBucHO o1 ogabpaHor anjivKaTHBHOT CO(TBEPa, KOjH Ce KOPHCTH Y LIMJbY HCITYHbeHa HeX0/a, BeskOe Tpeda OCMHUCIMTH TAaKO /1a CBAKH YUEHHMK Ha Kpajy TeMe MoKe
Mpe/ICTaBMTH NPEJHOCTH OBE BpcTe codTBepa

OxsupHaH 6poj yacora no Temama:
-~ TIlporpamu 3a npopauyn ocBeT/bema(9 yacona)
~  Ilporpamn 3a npojekToBame eJeKTpHYHHX HHeTadanuja(12 yacoBa)
ITporpamu 3a H300p onpeme H MaTepHjaia 3a eJIeKTPHYHE HHeTAManHje (6 uacoBa)
—  Codrsep — nporpamu 3a HAA30DP eJIeKTpHUHE HHeTAIanHje(4 yaca)

5. YIIYTCTBO 3A ®OPMATUBHO H CYMATUBHO OLUEILUBAILE YYEHUKA
HaCTaBHHK, Ha MOYETKY HKOJCKE NOJHHE HITH Ha NOYETKY TEME yﬂO'}HajE YYEHHKE Ca HAYHHOM OlEHHBAHA, JTHHAMHKOM H €JIEMEHTHMA OLEH:HBAHA.
IIpaherse pasBoja, HanpeOBaba U OCTBApeHOCTH nocTHriyha yyenuka obapba ce (pOPMATHHUM M CYMaTHBHHM OLI€HHBAILEM.
@opMaTHBHO OLIEILHBAILE C€ O/IBUja HA CBAKOM Hacy Kpo3:
- npaheibe aKTUBHOCTH yueHHKa Ha vacy (Tj. mpoLecy yueiba);
- KOHTHHYaJIHO npaheu;a JOCTHIHYTHX HCX0/1a H HHBOA NMOCTHTHYTHX KOM]’[eTEHLlP]‘ia..
- yuewhem yueHHKa y 3ajeIHHYKOM pay
HactaBHuk y nocTynky ouewHBamba NPUKYIJba U Oenexku noaatke o nocturiyhuma ydeHuka, npouecy yuera, Hanpe10Baky | pa3Bojy yHeHHKa TOKOM TOAWHE Y THEBHHKY
paja v CBOjOj MeaarolKkoj JOKYMEHTALH]H.
CyMaTHBHO OLleH-HBAIL€ CE BPLIM HA Kpajy NporpamMcke LieJMHe, Moy/1a WM 3a KIacH(PHKALIMOHK NIEPHOJ] U3 NIPeIMETa Ha OCHOBY:
—~  yCMeHe NpoBepe 3Hama;
= KOHTPOJIHHX H ,EI,OMHFIHX Jajaraxka
- TecTOBa 3Haa, O/IHOCHO 3ajaTaka 00jeKTHBHOT THIIA.
—  nojaraka MpUKYMJbeHUX (POPMATHBHUM OLCHHBAHKEM
DOpPMaTHBHO M CYMAaTHBHO OLICH-HBaLE JIE0 ¢y je/IMHCTBEHOT Mpolieca OliehHBaba 3aCHOBAHOT Ha YHaNpe/1 yTBpheHUM KpUTepHjyMHMa ca KojuMa Cy YUYEHHIIH YITO3HATH



