IMJIAH U1 ITPOT'PAM HACTABE H YUEIA

I MJIAH HACTABE U YUEIbA
3a obpazoeun npodua Enekrpunuap*

1 PABPEJ 11 PA3PEA 111 PASPEJ YKYITHO
HEAEe/LHO IOAHIUHE HEAE/ BLHO IOAHIIELE HEAE/BHO IOAHILHE I'OAHLIHE

T|B|IIH| T B |[IIH/L| T |B|IIH T B |IIH| b T [B|IH| T B|IIH| b T B |IIH| b P
A2: OGABE3HH CTPYUYHU NPEJMETH |7 |3 | 6 | 259 |111222 8 [2]12] 280 |70 (42060 | 4 |1 [ 18 [124 |31 |558 |90 663 | 212 1200 | 150 | 2225
15 | DPusuka 2 74 74 74
16 | Texuuuko uprame W I0KyMeHTalHja 2 74 74 74
17 | OcHoBe npakTHUHUX BELITHHA 6 222 222 222
18 |OcHoBe eneKTpoTexXHHKE 301 111 | 37 2 70 181 | 37 218
19 | EnekTpHyHa Mepera M eJIEKTPOHIKA 201 70 35 70 | 35 105
20 | EnekrpuuHe MHCTANALM]E 2 74 2 70 2 62 206 206
21 | EnektputiHe MalliMHe W MOTOHH 211 70 |35 0 70 | 35 105

22 | EnekrpooripemMa y MHAYCTPHIK 2 62 62 62

23 | lpeny3eTHHIITBO | 31 30 31 30 | 61
24 |INpakTuuna HacTaea 12 420 60 18 558 | 60 978 | 120 1098
b: H3BOPHU IMTPOI'PAM 1 35 1 31 66 66
2 | MsBopun nporpanmn 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
(*1\'9) (*315) (*ks (**l (ﬁ'*" (**2
) 55) 29) 291)

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

Hanomena: * [Tonpasymera peanusalujy HACTABE KPO3 TCOPHJCKY HACTARY, BekOE, NPAKTHUHY HACTABY M HacTaBy y Giaoky
** YucHuk OMpa NpeaMeT ca JIMCTE M300PHHX ONmuTCoTPasoBHUX MK CTPYYHHX [IPOrpaMa
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1 IJIAH HACTABE U YUYEILA
3a obpasoBHMu npoduna Enekrpuuap

Kaja ce peajnsyje no AyajiHom mMoaeny®

1 PASPE] 11 PASPEL 111 PA3PEJL YKYITHO
Hele/bHO TOHIIbE HEAC/bHO TOAHIULE He/le/bHO rOdHIIHE TOAHIIHE
T|B|MH| T | B |IIH T|B|VKP| T |B|VKP|B|T |B|YKP| T |[B(VKP|B| T | B |[IIH|YKP| b | ¥
A2: OBABE3HH CTPYYHHU MTPEAMETH [ 7 | 3 | 6 [259[ 111|222 8 |2 12 |280|70 420 [60| 4 |1 | 18 [124 |31 | 558 | 90| 663 [212|222| 978 [ 1502225
15 | Pusuka 2 74 74 74
16 | TexHHUKO UpTake H JOKYMEHTaLM]a 2 74 74 74
17 | OcHoBe NMpakTHYHHX BELITHHA 6 222 222 222
18 | OcHOBE eNeKTPOTEXHHKE 3] 1 111] 37 2 70 181 | 37 218
19 | EnekTpHyHa Mepera M eJIeKTPOHHKA 20 1 JORE35 70 | 35 105
20 | Enexktpu4He HHCTANALM]E 2 74 2 70 2 62 206 206
21 | EnekTpHtHe MalllHE H MOTOHHU 2] 1 70 |35 TON[E3S 105
22 | Enekrpoonpema y HHIYCTpHjU 2 62 62 | 0 62
23 [Ilpeny3eTHHIITBO 1 31 30 31 30 | 61
24 |TlpakTnuna HacTaga 12 420 | 60 18 558 | 60 978 [ 120 1098
b: U3BOPHH IMPOT'PAMM 1 35 1 31 66 66
2 | HMs6opun nporpanmn 1 35 1 31 66 06
YxynHo A2+B 73| 6 [259|111]222 8 2| 12 |280|70| 420 (60| 4 | 1| 18 |124 |31 | 558 | 90| 663 |212[222| 978 | 150 | 3446
(* (*3 (* (*ﬁ' (**7
*0 x5 ] 155 29)
) ) ) )
YKynuo 16 592 22I(523) 830 (**865) 23 (**24) 803 (**834) 2225 (**2291)

Hanomena: * Jlyanuu Mojies nojpasymesa pealinsalijy HaCTaBe Kpos TEOPHCKY HACTABY, yUEHe KPO3 pajl Ko/l N0C0aBIa, BexOe, NIPAKTHUHY HACTABY M YUee Kpo3 paiy Oioky
** Yuenuk OMpa npeaMer ca JIMcTe H300PHHX OMuTeo0pasoBHUX HIIH CTPYUHHX Mporpama
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B. JIncra u3bopHUX nporpama o0pa3oBHOT NpopuIa

Po Jlucra n3dopHux nporpama

PA3PE]

1o m | v

CTpyuHHU MporpaMmu

1 |JIudroBu

I 1

2 | OGHOBJBMBH W3BOPH CHEPTH]E

1

3 | EnexrtpoeHepreTcku BOAOBH

4 | AnJMKaTHBHHU NPOTPaMU 3a eJIEKTPUYHE WHCTallalmje

Onureodpa3oBHU NpOrpaMu

Crpanu jesux I1*

HMzabpaun cnopr**

Hcropuja (onabpane teme)**

Hzabpana nornaesba MaTeMaTHke

Hunyctpujcka reorpaguja™*

JIukoBHa KyaTypa**

My3suuka kyntypa**

Co|~A | [ | B Lo b | =—

Brosoruja

Hanomena: * nporpame Crpanu jesuk Il u JIndrosu yuennk moxe uzabpaTtu camMo y Apyrom paspeiy H W3y4aBaTH ra je/iHy WJIH JBE rojIMHe
** Yyenuk usbopHu nporpam O1pa jeIHOM Y TOKY IKOJOBaHa
Vuennk 6upa Oap jenan npeaMeT TOKOM LIKOJIOBaMa ca JJUCTe M300PHUX CTPYUYHHX Nporpama

OO0 00pa30BHO-BACIHTHOI PAja KOjHMA ce 0CTBAPYjy 00aBe3HH npeJAMeTH, H300PHH NPOrpaMH H AKTHBHOCTH

OBJIMK ObPA3OBHO-BACIIMTHOI" PAJIA

1 PASPE]T IT PABPE]] | III PASPE]] | YKVIIHO
4acoBa 4acopa Hacosa yacosa
Yac 0J1ebeHCKOT CTapeLlHHe 37 35 31 103
Jonarau pan* o 30 1o 30 1o 30 no 120
HonyHcku pan* no 30 no 30 1o 30 no 120
[Tpunpemun pag* no 30 no 30 1o 30 1o 120

*AKo ce ykaxe notpeda 3a oBuM odnuLMa pana
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OCTAJIW OBJIMLIH I PASPE]] 11 PA3PE]] 11 PASPE]]
OBPA30BHO-BACIIMTHOI” PAJIA uacosa 4acosa uacosa
Exckyp3uja 1o 3 nana 10 5 nava J10 5 HACTABHMX JaHa

Je3uK HAUHOHATHE MaHHE €A eIEMEHTHMA HALMOHAJIHE KyATYpe

2 yaca Hele/EHO

Jlpyru cTpanu je3ux

2 yaca HelesbHO

Jpyru npenmern*®

1-2 yaca Heaes/LHO

Creapana4ke M cioGoaHe AKTHBHOCTH YUeHHKa (X0p, CeKLije, TeXHHUKE, XYMaHUTapHe, CIIOPTCKO-PeKpeaTHBHE M IPYre AKTHBHOCTH)

30-60 yacoea roaMuIKbE

JIpYIITBEHE AKTHBHOCTH — YUEHHYKH NapiaMeHT, YUeHHUKe 3aj1pyre

15-30 yacopa rojuie

I[Topes HaBeAeHUX NpeMeTa LIKOa MO3Ke Ja OpraHusyje, y ckaaly ca onpele/bebHMa YueHHKa, HACTaBy U3 NpeaMeTa KOjH ¢y YTBpleHH MIaHOM HACTaBe H yuerwa APYTHX 00pa3oBHHUX
npohuia UCTOT MK APYTOT NOAPYUja paja, Wid Y IJIAHOBUMA HACTABE H yuetba rHMHa3Hje.

OCTBapI’] Balbe LIKOJICKOT mporpamMa no Hele/bamMa

I PA3PE]] I PA3PE]] 111 PA3SPE]L
HACORA UACORA HACORA
PaspeaHo yacosHa HacTasa 35 34 30
Mentopcku paji (Hacraga y Groky, npakca) 2 3 4
(Obase3He BaHHACTaBHE AKTHBHOCTH 2 2 2
3aBpLUHN HCTIUT 3
YKYNHO pagHnX Hele/ba 39 A 39
IMonena onesbeba y rpyne
pas npeaMeT/MoLy/nporpam rOAHLILH (JOH] HACOBA 6poj
pen sexGe | MPAKTHUHA | HAcTaBay yyennxa ¥
HACTaBa Onoky TPyIH -/10
PauyHapcetso v HHpopMaTHKa 74 15
TexHHUYKO UpTamke H A0KYMEHTalHja 74 15
I [OcHoBe eneKkTpoTexHuKe 37 15

OCHOBE NMPAKTHYHHX BELITHHA ) 15

EnekTpHuHA Meperha U EIEKTPOHHKA 35 15
Il | Enexktpuune MammHe 1 noroHu 35 15

[TpakTHuHa HacTaBa 420 60 15

[Ipeny3eTHHIITBO 31 30 15

[lpakTHuHa HacTapa 558 60 10
1 ATUIMKaTHBHH NMPOrpaMu 3a eNeKTpuuHe HHcTanauuje™) 31 10

porp P i

*) uz00pHU Nporpam
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A2: OBABE3HH CTPYYHMU IIPEJMETH

Hazus npeamera: ®U3HKA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI' PAJJA — OBJIMIH U TPAJAILE

PA3PEN:

Teopujcka HacTaga Bexkoe IIpakTHyHa HacTaBa

Hacraga y 6noky YEKynHo

74 0 0

0 74

2. IU/BEBH YYEHIbA:

- Yrnosnagaibe ca OCHOBHHM (DH3MYKHM T0jaBama ¥ NpoLecHma;

- PasBHjarbe paJHHX HABHKA H TEXHHUKE KYITYpE;

- PasBujaibe JOrHUKOT 3aK/bYUHBALA H KPUTHUKOT MULILLEILA;

- PazBujatbe pa03HaIOCTH, CAMOCTATHOCTH M CMIOCOOHOCTH NPUMEHE 3HAbA;
2 PazBujatbe MpaBrIHOT OHOCA YYEHHKA [PEMA 3alUTHTH JKHBOTHE OKOJIHHE

3. TEME, HCXO/JH, NPEMOPYYEHH CAJAPKAJU H K/IbYUYHH ITOJMOBH CAJIPIKAJA

Paspen: Illpeu

lopuunek honn vacora: Teopuja: 74 uacosa;

HCXoau NPENMOPYYEHHN CA/IPKAJH / KJIbYYHH ITOJMOBH
TEMA
[lo zaepuieTky Teme yueHuk he OUTH y cTamy aa: CAJIPIKAJA
o o0jacHM 3Hauaj uzuke Kao GyHaaMeHTANHE HAYKE U o (Du3KKa - OCHOBHA NPUPO/HA HAYKA]
KOpenauujy ca JpyruM NpUpOAHUM M TEXHHUKHM HayKama; o Ouznuke Bennunne u Gopmyine. OcHoBHe (uzHiKe BETHUMHE
e pa3lHKYyje OCHOBHE M M3BE/ICHE (DH3UYKE BETHUMHE W (mehynapoann CH cuctem):
oarosapajyhe mepHe jeadnuue; o [loaena ¢gusnukux Bearunna. CranapHe u BeKTopeke (hPU3HUKe
e OMHLIE NPUMEpP pedhePEHTHOT CHCTEMA; BEJIMUMHE;
e BPLIKH OCHOBHE OMNEpaLije ca BEKTOpHUMa « OcHoBHe onepaliije ca BEKTOpHMa, cabuparbe, 01y3uMatbe u
Kunemarnka e KOPHCTH TI0jMOBE Op3HHE K yOp3ama; pasjarare BEKTOpa;
e 00jacHH paziiMuHTE BPCTE KpeTatha e Pedepentnu cucrem. Bekrop nonoskaja;
e M3pauyHaBa BEJIMUMHE BE3aHE 3a BPCTE KPeTatba o Kperame. [Togena kpetama: PaBHOMEPHO U HEPABHOMEPHO KpeTatbe;
o bpanna u yOpsame: KpyxHo kpertatse.
K/by"HE MOjMOBH: PABHOMEPHO U HEPABHOMEPHO KpeTatbe: Op3uHa 1
yOprate
e paziHKyje rnojaM Mace o/l nojMa TeKHHe Tena; o Ilojam cune v ummnysca;
JlunamMuka o (opmynuine HbyTHOBe 3aKOHe; o HbyTHoBM 3akonu (1, 11, [1T); byTHOR 3aKOH rpaBuTalIHje;
o nipuMembyje thyTHOBE 3aK0oHE: o CkanapHu M BEKTOPCKH MPOHU3BO/L;
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00jacHH rpaBUTALIM]Y W HEH YTHLIA] Ha KpeTaibe Tela;
OIMHILE MeXaHHUKH pajl, CHary H eHeprujy;

00jacHH 3Haua]j 3aKOHA OJIPIKalba;

YOUM T0CTOjakbe aHAIOTHje BEJIHUMHA U je/IHAYHHA Y
TpaHCIALK]H H POTALIM]H;

pasIHKyje THIOBE cy/1apa;

HaBeJle MpuMepe NpuMeHe (PU3MYKHX 3aKOHA Y TEXHHLIH.

e Pan cune. Cnara. Mexanuuka enepruja. YKynHa eHepruja y
MeXaHHIH;

e Mowment cune; MoMenT naepumje MoMeHT umysca:

o Cune KOJI KPYIKHOT KpeTarba;

e EnacTvunM n HeenacTHUHH cynap.

Kmbyunn nojmosn: HbyTHOBH 3aKOHH, paji cHJle, CHAra, MeXaH|dka
eHepruja, YKyrHa eHeprija y MexaHuim

OMMILE MPUHLIKMI Paja U MPUMEHY NPOCTHX MalliHa (nosayra,
cTpMa paBaH, KOTYp, MTIL.);

pa3jacHu 1ojam Cripera cHiia v IbHXoB MOMEHT

HABE/IE YCIIOBE U BPCTE PABHOTENKE;

« PaBHOTe)ka MaTepujaiHe Tauke;

o Cuiarame 1Bejy napajie/iHux chila HCTHX M CYNPOTHHX CMEPOBa;
o Cripera cuia, MOMEHT cripera;

« PaBnorexka YBpCTOI TEI4A. BpCTa PABHOTEMXKE,

Crarnka s
HapeJle NpUMepe M3 CBaKOJAHEBHOT JKMBOTA. « PaBHOTEka Tesa Ha CTPMOJ paBHU;
o [lonyra.
K/byunu nojMoBH: pagHOTEka
OMHIIIE FACHE 3aKOHE; « bojn-Mapuotoe 3akoH. ['ej-JIncakos 3aKkoH.
Ae(pUHUILE NOjMOBE KOJIMYHMHA TOTUIOTE, YHYTPAllba eHEPruja, o lllapioB 3aKoH;
TOMJIOTHHU KaNalnuTeT; e Konuuuna Tornore.
ofjaiimbaba TepMOJIMHAMHYKE NIPHHLIATIE e YHyTpaiuta eHepruja. [lpomena yHyTpaiibe eHepruje.
00JaCHH NMPUHLKM Paja TOMIOTHUX MOTOPA. e ToruoTHH Kanauurer.
Tepmoannamuka

o Apujadarcku npouec. | u Il npunuun repmoaunamuke.
¢ Koedmumjenr kopucHor gjcTra TOIUIOTHE MallMHE.

K/by4H# n0jMOBH: MPHHLUKIH TEPMOAHHAMHKE, KOSDHLM]EHT KOPHCHOT
Jejerea

Ygpera Teata
H TEYHOCTH

OMHILE MOJIEKYNT U MeljyMoleKyTIcKe HHTepaKLHje;
OMMILIE CBA TPH arperaTHa CTamba;

Hage/e pasniuke, ocobruHe U NpUMepe YBPCTHX Tela y
KPHCTATHOM W amophHOM 06JIHKY:

AehuHuULLIE MOBPLIKHCKH HAMOH;

00jaCHU KAMWIAPHOCT U HABE/1E NpUMepe.

« Monekynu. Bennunna monexyna.

Y3ajaMHO JleNloBare MONIEKY14;

Uspcra Tena, KpUCTaly, e1acTHYHOCT YBPCTHX Tena;
XYKOB 3aKOH;

Teunoetu. [loppiuvHeKH HAMNOH, KanuaapHe nojaee;
e OcobuHe TeuHocTH. BUcko3HoCT.

. o

KJ’hy‘lHH ]'IOjI\‘IOBH: quCTﬂ TENa H e1acTHYHOCT, TCHHOCTH H BHCKO3HOCT

4. YIIVTCTBO 3A JUJAKTHYKO-METOJAHYKO OCTBAPHBAIGE ITPOI'PAMA
Ha nouerky Teme yueHHKe YIO3HATH Ca LIW/bEBUMA M HCXO/IMMA HACTABE / yuesa, IUIAHOM pajia M HAYMHUMA OLeUBatba.

O0anun HacraBe:

HactaBuu canpikaju ce peainsyjy Kao:
w TeopHjcka HacTasa (74 uaca)
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MecTo peanm3anuje Hacrage:

Teopujcka Hacraga ce peanusyje y YUHOHHULM MK Y ojarosapajyhem kabunery

Meroae paja:

- MoHOOlIKA, IHjaolIKa

= JemoHcTpauuja

2 Huckycuja

= PewnaBarse npobiema

IIpenopyke 3a peajJn3anujy Hacrase:

Kopucturu cea pgoctynia HacTagHa cpejactsa. Kopucrutu myntumeaujanne npesenrauuje. Ynyhuearu yuenuke na kopucre uarepHet. [IpuMersuBaTi paja y naposuma u paj
y MaruM rpynava. MoTtusrcati yuenunke ja pajae camoctanne panose. Kontunyupano ynyhusatu yuenuke Ha npumeny (uzuke y OyayheM nosmsy v cBakoHeBHOM
JKMBOTY KPO3 MPUMEPE M3 TEXHHUKE MpaKce.

Ilpenopy4uenn Opoj uacopa no reMama:

- Kunematuka: 19 uacosa;

- Jlunamuka: 20uacosa;

- CraTtuka: 8 uacoBa:

- Tepmoaunavuka: 16 yacosa;

- Uepera tena u teynoctu: 11 wacosa.

5. VIIYVTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEIbUBAILE YUEHHKA

HacTtapHHEK, HA MOYETKY IIKOJICKE OJIMHE HIH Ha MOYETKY TeMe YNO3Haje YUeHHKe ¢a HAYWHOM OLeH:HBakba, IHHAMMKOM H €/1eMEHTHMA OLICH:-HBAbA
[Tpaherse paseoja, HanpeioBaba H ocTBapeHoCTH nocTHruyha yuennka obapiba ce (hOPMATUBHHM M CYMATHBHUM OLEHHBAHEM.

DopMATHBHO ONEHLHBAILE CE OJIBHja HA CBAKOM Yacy Kpos3:

- npafietbe AKTHBHOCTH YUeHHKA Ha yacy (Tj. MpoLecy yuema);

- KOHTHHYaIHO npaherba JOCTUrHYTHX MCX0/1a H HUBOA MOCTHIHY THX KOMIETEHLH]a,

- yuewthem yueHMKa v 3aje JHHUKOM pajy /paj y rpynama

M®opmaTHBHa OLeHa caapxki caeaehe enemenTe: onue noeTHrayha ydeHHKka, ONHC aHraKoBatba YUSHHKA H NPENOPYKE 3a 1a/be HANPE/10Babe.

HacTaBHHK Y NMOCTYIKY OLeHHBaba NPUKYIUba 1 OeNesku nojatke o nocturiyliima yueHuKa, npoLecy yuetba, HanpeaoBaby W pazBojy yYeHHUKa TOKOM TOJIMHe Y JHEBHUKY
pana M cBOjOj NeAaroLKoj 10KyMEHTALK]H, ONHOCHO Y JIMYHOM KapTOHY YHEHHKA YKOJIMKO C€ €0 NPaKTHYHUX 00JIMKa HACTaBe OJIBHja KO/ M10CI01aBLA.

CyMaTHBHO OUeILHBAILE Ce BPLIM HA KPajy NMporpaMcke LeuHe, TeMe WIH 3a KIaCH(PHUKALHOHHN MePHOJL U3 MPeJAMETa Ha OCHOBY:

- yCMEHe MpoBepe 3Haba;

- KOHTpOIHHX M noMahux 3anaTaka

- TECTOBA 3Haba, OJIHOCHO 3a7aTaKka 00jeKTHBHOT THNA

- nojaTaka npUKynbeHUX (POPMATHRHHM OLIeHHBAEM

MOPMATUBHO M CYMATHBHO OLIEHHBAME JIC0 CY JEIHHCTBEHOT MPOLIECa OLEeHHBAA 3ACHOBAHOI HA YHaNpe | yTBpheHUM KPUTEPHjyMHMA €a KOjUMa CY YUEHU LW YTO3HATH.
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Haszus npeavera: TEXHUYKO HPTABE U JOKYMEHTALMJA

1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOTI PAJIA — OBJIMIHA U TPAJAIBE

PA3PEJI:

Teopwujcka HacTaBa

Bexbe

l'[palc'mqﬂa HacTapa

Hacraga y 610Ky VKynHo

0 74 0

0 74

2. IHJbEBH YUEIbA:

= OcnocoG/barame yUeHHKa 3a MPaKTHYHe BeLITHHE U3 TEXHUUKOT LpTaba

B OcnocoO/baBamke yHeHUMKa 3a paj ca payyHapom

e Yno3HaBate ca OCHOBHHM TEOPH]CKHM 3HaHeM O TEXHHUYKO] JOKYMEHTALH]H

- OcnocobsbaBare yHeHHKa 3a pajl ca TEXHHYKOM H [POjEKTHOM JJOKYMEHTALHjOM

3. TEME, UHCXO/JH, NIPENMOPYUYEHH CAIPKAJA U KIbYUYHH ITOJMOBH CAJIP/KAJA

Paspen: [lpsu

[opmuimeu honp vacora: BexxOe: 74 uacosa;

TEMA

UCXOIU
[o 3aBpeTKy Teme yueHHk he 6uTH y cTamy na:

TNPENOPYYEHHW CA/IPAKAJH / KIbYYHH IMOJMOBH
CAJIPIKAJA

OcHoBe TeXHHYKOT
HPTabA

KOFIHCTH l'lp]dGDp 34 TCXHHMHYKO LpTake;

KOPHUCTH PA3THYUTE BPCTE JIMHH]A;

HaBe/le BPCTe TEXHHYKHX LIPTeXka, Kao u (popMaTe Ha KOjHMA ce
WCTH paje;

(hopMKpa 3ar1aB/be U CACTABHHILY:

H3BE/IE PA3IHUHTE KOHCTPYKLMjE NPABHIIHUX MOJUIOHA U KPHBHX
JIHHMja;

CKHLMPA paBaHCKe W MPOCTOpHE 0b/HKe.

o OCHOBHH MOJMOBH O TEXHHYKHM LIPTEKHMA;
o KoHcTpyKiMje H npojeKinje.

Kbyunn nojmoBu: TeXHUUKH LPTEX, KOHCTPYKLIMjA, Npojekiija

Texunuaxo Hpramke HA
pauyHapy

KOPHCTH HEKH OJ1 IPOrPaMCKHX MaKeTa Npy pealv3aluju cajipikaja
Moztyna;

HALPTa Pa3IHYUTE BPCTE THHK]A M APYTe reOMeTpHjcKe 00IMKe:
Haupra jEﬂHDCTﬂBHHjB TCXHHYKC LIPTCKE H CJICKTPHYHC LICMC HA
pasaIHUMTHM (hopMaTHMA;

(opmupa 3arnaBbe H CACTABHUILY:

HAIPTA PA3IMUNTE KOHCTPYKIMjE TPABMIHHMX NOJNIOHA U KPHBHMX
JIHHH]a.

Liprame 0CHOBHHX IreOMeTpHjCKUX 0D/IMKa;
Koncrpykuuje u npojexuuje;

Codireepcky anatH 3a UPTabe eNCKTPUUHHX LIeMa.
Llprame eneKTpHHHMX HHIeMa.

K/by4HH NOjMOBH: LIPTabE, FEOMETPH]CKH 0DJINK, SEKTPHYHA LIeMa

IpojexkTHO- TEXHHYKA
JOKYMEHTAIHjA

OIMLIE TIOAENY YJIOra Y OPraHW3auMoHOj CTPYKTYPH  je/iHe
KOMITaHH]e

HaBee BPCTe pajHuX eBUIeHLr]a

» OpranuzaumoHa CTPYKTYpa KOMIaHHje, Opran1saiiuja u nojena
1nocJa.
o EBujeHuMja y nocjoBUMa HA MU3IPA/bU, OAPIKABAILY W CEPBUCUPAILY
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. o

MONyHW pajaHy Hanor

MJIaHKHpa paj | pecypce Ha OCHOBY pajHOr Hanora

OpraHuzyje paa v pecypce Ha OCHOBY paJHOr HAIOTA

BO/IM €BMJICHIIM]Y O MPEY3eTOM anaTy, MaTepujaty, OnpeMu,
ypebhajuma H pe3epBHAM JIENOBHMA H3 CKIAHIITA H CTalby 3alHXxa
BOJIM €BH/IEHIIH]Y O YTPOILKY BpeMeHa, MaTepHjasa, ornpeme,
ypehaja 1 pezepBHUX enoBa TOKOM Mpolieca pana

BOJIM €BHJIEHILM]Y O CMETHaMa/KBapoBHMa

BOJIH €BM/ICHLIH]Y O M3BPLICHHUM MOCIOBAMA W PCAlIH30BAHHM
paaiHHM Ha103HMa

KOPHUCTH CTPYUHY TEPMHHONIOTH]Y ¥ OBOj 00J18CTH;

kopuctu MKT 3a Bolerbe CBMX paiHUX eBHAEHUM]a

pasyme 3Hauaj Boherba pagHHX eBHACHLH]a

HABE/E BPCTE NPOJeKTHO-TEXHHYKE AOKYMEHTALH]e

HaBE/E JE/0BE MPOjeKTa

00jacHu yJiory JIefoBa npojekTHe 0Ky MeHTaluje

KOPHCTH CTﬂH}Iap}],H3OBaHE CHMGOJ'[E 3a O3HavYaBamC eneMeHara Yy
CJICKTPHYHHM HHCTa.T[BLlHjaMa

VIPTa U MOBEKE eleMEHTE eJIeKTPUUHE MHCTanalje Kopuiihermnem
oaroeapajyher codTeepa Ha 1aTO] OCHOBH M/MITH LIPTEHKY
vipra/yHece H3MeHe Y KOH(DHIYpaLlnju eJIeKTpHYHE
HHeTanaunje kopuwherem oarosapajyher corpepa Ha 1aToj
OCHOBM W/WIIH LPTEKY

Kpenpa Hanor 3a TpefoBamse onpeme/MaTepHjaia npeMa paaHom
HAJIOTY W IaTOM TIpeaMepy/mpeapauyHy

KOPHCTH NPOJEKTHY H TEXHHYKY JOKYMEHTALH]y Y pasy

onuIe nocTynak ase peaausallije npojexra

objacHu 3Havaj yckaahuBama panoea ca APYrUM paioBMMa Ha
o0jexTy NpH peanu3alinjH npojexTa no (azama

CJISKTPUYHHMX HHCTA/IALM]a:
- pajaHu HAmor;
- Hanor 3a HabaBKy/TpefoBaihe MaTepujaia U onpeme;
- EBMJEHLH]a O NPey3eTUM PecypcuMa - PEBEPC O 3a/1yIKelby anara,
ypehaja, onpeme v MaTepHjana;
- eBHJIEHIIHja O CTamby COTMCTBEHHX 3a/IHXa MaTepHjasia v ornpeme;
- u3BeluTaj 0 06aB/HEHOM PAIHOM 3a71aTKY (NOCTY )UK W3BPILIEHOM
CepPBUCHPatbY
« (OcHoBe pana nporpaMKma 3a paj ca TeKetoM W tTadenama (Hnp. MS
Word u Excel nunu cnuuno) 3a norpebe nocia.

e Baxehu crangapau, npaguia v MporkeH y Mocja0BHMa HA W3rpabu
M O/IPIKABatbY eJeKTPUYHHUX MHCTAIaUM]a

« Bpcre npojexTHO-TEXHHYKE AOKYMEHTaLHje (THIIOBH NpojeKaTa — ofl
WIEJHOI /10 MPOjeKTa H3BeJeHOor cTarba/odjeKTa; TeXHHIKa YIyTCTBa:
MHCTAIATEPCKO M KOPUCHUUKO YITYTCTBO, TEXHHUKA crieldduKaLnja
MaTepHjaia u Ompeme, ...)

o Jlenou npojexkTHe AOKyMeHTaLHje (TeKCTyanHu U rpaduyuku aeo
NpojeKTa, npeaMep | npeapadyH, NOTBP/E H aTeCTH, ... ).

o ['paduukh 1eo TeXHUUKE JOKYMeHTaLMje:

- cuMBONK 3a 03HaYaBake enemMeHara

- upTame wema

- UpTakbe jeHONOoJHE eme

e Tpebopame MaTepujana U orpeMe pemMa rnpeaMepy H npeapadyHy 3a

pazaHu 3anaTak (1nocao) AeMHUCAH PALHAM HATOTOM.

e Texeryanuu neo npojexra:

- OIHCH CHCTEMA, HETOBE, YJIOTe CTPYKTYPE H HAUMHA paja; OMHC
HauKMHa peaauzalinje (BpcTa MaTepHjana, THI onpeme, HAauUMH
MOHTaJKE M MOBE3HBatba €JIEMEHATa).

« OcHope pana nporpaMuma 3a paj ca Tekctom H Tabenama (Hnp. MS

Word u Excel nam cnuwuno) 2a notpebe nocna.

o OcHoge paaa y nporpamy 3a upratbe (Hnp. AutoCAD-y uam caudHo)

3a norpebe nocna.

K/byunn nojMoBH: eBHIEHLM]A, NNIAHKPatbe, OPraHKU3alHja, CTaHAap/,
NPOIIKC, NpojeKar

4. YIIYTCTBO 3A JTUIAKTHYKO-METO/JIHYKO OCTBAPHUBAILE ITPOI'PAMA

Ha npBom Hacy yno3HaTH yueHHKe ca LIH/beBHMA W HCXOHMA HAcTaBe, OJHOCHO yuelba, IUIAHOM paaa H KPHTePH]YMOM H HAUHHHMA OLEHbHBAMA, KA0 H HAYHHOM paja y
pauyHAPCKOj YMMOHULI/KAaOWHETY, TO/IeIM HA TPYIIe U PacniopeoM peanusauuje Hactape. JlHckyTyjeTe ca yUeHHLMMA O IUXOBHM UCKYCTBUMA Ha OBY Temy. [lurajre ux wra
J€ 33 BUX M0jaM TEXHUYKOT LPTaka a ITa M0jaM NpojeKTHO-TEXHHUKE I0KYMeHTallje; 300r Yera je BayKHO TeXHUUKO UPTake M TeXHUUYKA JOKYMEHTALH|a, YeMy CIIyiH; 1a
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JIM CY HMaJIH MPHIHKY Ja KOpHeTe Hekl 00/MK TeXHHYKe AoKyMeHTaldje 10 caaa. ITokasaTd HM nprMep TEXHHYKO LPTeka H TeXHHUKe JOKYMeHTALHje H HaBeCTH HX Ja
CAMOCTAITHO 3aKJbYUYjy O eleMEHTHMA KOjH je YMHe.

O6aunu nacrage: Bewxbe

Mecto peasmszaunje nacrase: BexOe ce peanusyjy y pauyHapckoj yHHOHU M/ KaDHHETY.

[Toena na rpyne: One/bese ce Aenu y 2 rpyne.

ITpenopyuenn Gpoj uacoBa no Temama:

= OcHoBe TexHHYKOr LpTatba 12 yacosa

- TexHnnuko upTame Ha pauyHapy: 18 uacosa

- [TpojexkTHO-TEXHUYKA JoKYMeHTauW]a: 44 yaca

[Tpn uzpanu onepaTnBHuX miaanosa notpedHo je aedunucaru nunaMuky paga umajvhu y Buay aa je yuemse, kao u opMHpa-e CTaBOBa U BPEAHOCTH, KOHTHHY MPAHH
MpoLec 1 J1a je pe3y/TaT je CBUX aKTHBHOCTH Ha 4acOBHMA PEaIM30BaHUX PA3THYHTHM METOJICKUM MPHCTYNOM, KopuiuhermeM HHpOpMaLHja U3 pasAHYNTHX H3BOPA,
MpezeHToBaHUM BeliMM Gpoje peanHuxX NpuUMepa M Y3 akTHBHO yuelihe yueHHKa.

JenHa rexOa ce pajy BA cNojeHa MIKOJICKA uaca | 2a To peme Tpebano 61 na 6y e noTnyHo 3aeplieHa.

HacTagre canpskaje je HeONnXo/IHO pealii30BaTH KPo3 CHMYJIALM]Y WITO BHILE CHTYaLMja M3 PpealiHOr KOHTeKeTa, KopueTelin caBpemeHe HacTasHe MeTojie W cpecTea. Tpeba
HACTOJATH /4 YdeHHIH Oyay 0cnocob/beHH 3a; CAMOCTATHO pellaBake npobieMCKHX CHTYALM]A: NPOHANAMKEHE, CHCTEMATH30Bae U Kopulihewe nudopmaumja uz
PAZIHYUTHX W3BOPA (HOP. CTPYYHE IUTEPATYPE, HHTEPHETA, HACONUeca, YIOeHUKA, KATANIOrA. .. ); BU3YENHO onakatbe, nopeheme v yenoctaebame Be3a uiMel)y paziuurux
canpskaja (HOP. NOBE3HUBakLE Cajipikaja NpeIMeTa ca CBAKOIHEBHHM HCKYCTBOM. CaJpyKajuMa IpYTrHX NPeaMeTa u Ip.); THMCKH pajl: CaMONIPOLIEHY CONCTBEHOr 3Haba 1
HarpeaoBarba; MPe3eHTALM]Y CBOJHX Pa0Ba M IPYMHUX MpojeKara v e(MKacHy BH3yeIHY, BepOalHy M NHCaHy KOMYHHKAUH]Y y3, Kaja je To norpebHo u oaroeapajyhy
aprymeHTauujy.

[Mpunukom peajm3anuje nacrase ucrahiv BaXKHOCT NOIITOBAba 3aK0HA, CTAHLAP/A, NPABUIIA H NPOIKCa Y 0BOj 00JIaCTH W yKa3aT Ha Moryhe npodieme koju ce Mory
MOjABMTH YCJIe/1 HEMOIITOBaha W/HJIN HenpHapKaBaiba HeThX. TlojkesbHO je HacTaBy peanu3oBaTH Kpo3 Be:kOe y napy. npoGieMeKe WK NPOjeKTHE 3aaTKe Koje ¢y noBe3aHe
ca peajIHAM KOHTEKCTOM Y KOJHMA YHEHHLM pajie Ha PasIMuMTHM JIe/IOBHMA 3a]aTKa, UIpajy pasidinTe YJIOre H J1ajy pellierba Y 3aBHCHOCTH 0/1 KOHTEKCTa Y KOMe ce HaJlase.
3a peanusauujy caapaja, norpedHo je obe3deanTH NPUCTYN TEXHUUKO] JOKYMEHTaLM]u u ynyTeTBuma (edri. Installer/User manual) 3a pasnuuure ypehaje u onpemy koja je
npeaMeT yuera. KopueTuTy jeHoCTaBHe pUMepe NMPojeKTHO-TEXHUYKE JJOKYMEHTallMje npuMepe cTpyunoj obaactu. Mucuetuparu Ha pemapamwy npobiema, Kao U Ha
No3HaBaky NMponuca, CraHaapaa v npaeuia uspane (MOHTZDKE H l'lOCTﬂBJ'baH:a), a HC Ha NMo3Haearmy Ha4HWHa pana ypehaj 4, CHCTeMa yonuTe W/WNH EeroBHX JenoBa.

Ca yyennumnma tpeba avckyToBaTH MOryhMM HauMHHMa peajin3aluje cucTeMa y MatbHM W/ Behum o0jekTHMa, Kao M 0 TpeH10BHMa Y 0Boj obnacTh.

3a peanuszauujy Hacrase uzabpaTu nporpame (co(Teepcke nakeTe) KOjU Cy NPUCTYNAYHK YUEHHKY W IIKOIH (BUCOKH CTENEH ayToMaTH3alKje nporpama, npycTynadHa LueHa
JMUEeHUMparba W ap.), nonyT Hip. MS Word u Excel, MS Visio u AutoCAD u nporpamu ciimune Hamene 1 moryhnocry. OGyky yueHuka 3a kopuiherse u3adpaHor nporpama
obasutH noctynho, nocsehyjyhin Bpeme v naxiby CBMM BakHMM (DyHKLIMjaMa NporpaMa v peiociiely paiibu.

Creuena 3Harba ¢y BeoMa OMTHA yUeHHLIMMA Y NMPAKTHYHOM Pajly H Ja/beM CTPYUHOM OCrocodsbaBarby.

5. YIIVTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEILUBAILE YUYEHUKA

@DopMaTHBHO OLEILHBAILE, Ka0 Mojien npaherba Hanpe oBalba yUEHHKA, e 0JIBHja HA CBAKOM Yacy M CBAaKa aKTHBHOCT je 06pa MpHIMKa 3a NPOLIeHY HAMpeaoBaba H
napake noppatHe nH(popmanuje. Iocturayha yuenuka je moryhe BpeiHOBaTH Kpo3: aKTHRHOCTH Ha uacy (Tj. MPOLECY YUeHsa); MOCTAB/bAE MHTAMHa H/WIH [aBakbe OIroBOpa
¥ CKJIaJly €a KOHTEKCTOM KOjU ce 00jalibara; No3MTHRHOM OJIHOCY Tpema OnpeMu; H3pajly 3a/1aTaka, MCTPakKWBAUuKUX NPOJeKaTa W CIl.; TIPE3eHTOBAE Ca/lpikaja; TeCTOBe
NPaKTHYHUX BELITHHA, pahierhe NoCTUIHYTOCTH MCX0/1a, MoMoh IpYroBMMa H3 0JleJbeiba Y IIHIbY CaB/ia/laBaba IPpainBa u cJl.
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Yyenuke Tpeda ocnocobsbapaTi H 0XpadpHBATH J1a MPOLELYjY CONCTBEHH HANPEIAK Y OCTBAPHBAILY HCX0/1A, KA0 H HANPE/AK APYrHX YueHHKa, y3 oarosapajyhy
apryMeHTauujy.

Ha xpajy cBakor yaca uim aKTHBHOCTH HANPABHTH KPATKY aHAJIN3Y J0cajallber paaa, 00aBesHO NOXBAIHTH YUEHHKA 33 OHO LUTO j€ MOCTHIA0 W 00Pa3NoKHUTH LUTA MOKE H
tpeba na nonpasy w/unu ypaau. I1otpedHO je 0OCMHCIHTH BHIIIE THIMOBA PA3/IHYHTHX AKTHBHOCTH €a NMPOAYKTHMA Pa3IHYHTOr HUBOA CIIOJKEHOCTH M YTBPAMTH OUEKHBaHe
MCXO0J1€e, a MPeMa bHMa U KPUTEPHjyMe BPe/IHOBA:A.

OuersnBatbe yueHHKa ce oaBHja y ckiaay ca Illpasninnkom o onemsupamy. [TotpeGHo je, Ha NOYETKY LIKOJICKE FOAHHE, YTBPAHTH KPHTECPHjYME 3a OLcHHBatbe (y cKiaty
ca [lpaBHIHHKOM O OLEHHBAILY ), IPBEHCTBEHO 3a CYMaTHBHO OLIEH-HBAILE H Ca HHMa YI103HaTH yueHuke. CyMATHBHO OlemHBAe CE MOKE M3BPILUMTH HAa OCHOBY N0OJlaTaka
MPHUKYIJbeHUX QOPMATUBHUM OLCILUBAILEM, pe3yJiTaTa/peluerba npodIeMeKor WK MPOJeKTHON 3a1aTKa, YCMEHUX TIPOBEpa 3Hatba, KOHTPOJHMX W JoMalux 3ajaraka, TecToBa
3uatba v cil. Haumn yrephusarba cymaruehe oliene yCKIauTi ca HHANBHYAIHAM 0coOHHAMA YYeHH KA.

[IpunrkoM n3gohersa BexOn noceGHO 0OPATHTH Maskiby HA: HAYHH Paja; MPHMEHY Mepa 3alliTHTa Ha pady W MPenopyka 3a 3aluTHTY ONpeMe 0/ HEMPABHIHOT PYKOBatba;
MIAHUPALE BPEMEHA KPO3 CMUCIIEHO M PYTHHCKO 00aB/bakbe PajIoBa; MeJaHTHOCT M NMPELM3HOCT ¥ 00aR/barky M0C/Ia; PYKOBAHKE PAuyHAPHMA W OJIHOCY NPeMa HhHMa;
KOMYHHKaIIMjy ca capaJHHIMa.

OcnocoGuTH yueHHKe J1a ehUKACHO H PALIMOHAIIHO KOPHCTE PauyHApPE HA HAYMH KOJH HE YIpoykaBa HbUXOBO (PU3HUKO H MCHTAIHO 3/1paBlbe.
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1.

Ha3sus npeamera: OCHOBE IIPAKTHYHHWX BEILTHHA

OCTBAPHBAIbLA OBPA30OBHO-BACITHTHOI PAJIA - OBJIHIU H TPAJAIBE

HACTABA
PA3PE]] IMPAKCA YKYITHO

Teopujcka nacrapa Bexbe Ilpaktuuna nacrapa | Hacraray 6noky

I 222 222

Hanomena: y taGenn je npukasan roauiby (OH YacoBa 3a cBaku 00IMK pana

2.

3

Paspen: NpPBH

HU/bEBH YUEIHA:
Pa3pujare HABMKA 3a UYBaILE 3PAB/ba M NPHAPIKABA-A MEPa 3aLUTHTE Ha pajy:
Ocnocobrbapare YHeHHKa 3a OpraHu3oBatke pajia v palMoHaIHO Kopuinfiese eHepruje u MaTepujasa;
OcnocobrbaBare YUeHHKa 1a KOPHCTE CTAaHAAp/AC, HOPMATHBE, KATATIONe KAO H TEXHHYKO TEXHOJOLIKY AOKYMEHTALH]Y;
Ocrniocobrparare yHEHHKA /12 IPABKITHO KopueTe ypehaje, anar, mepHu anar u npubop;
Ocnocob/baare YUeHHKa /1 BpIlie MalIMHCKE W PYUHe Onepalivje Ha MaTepHjanuma, Kao 1To cy: obenekaparme, pesate, Typrujame, Oylee, ypesupate 1
Hape3HBaibe HaBoja;
OcriocobsbaBarbe y4eHHKa 1a H3BO/IE Pa/IOBE Y €1eKTPOTEXHHUKO] CTPYLH (NpHIpeMa Kpajepa npoBoIHHKA, H3paa KabloBCKHX cHomuha, MOHTAKA U IOBE3HBAILE
€IEKTPOTEXHUYKOI NPHOOpa, Mepekba U UCTIHTHBANA);
Pa3pujarse 0JIroBOPHOCTH 11PEMA POKOBMMA, KBAJIMTETY W NPELM3HOCTH JIaTor 110C1a.

HA3HUB U TPAJAILE MOJYJIA IIPEJMETA

Pen.op HA3HUB MOJYJIA Tpajame moayJia (4acoBH)

1. (OcHOBE NPaKTUYHUX BELITHHA ¥ MAILUHCTBY 111

2 OcHoBe NMPakTHYHHX BELITHHA Y eJIEKTPOTEXHHLIH 111
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4. MOAYJIM, HCXO/IH, IIPEITIOPHUYEHH CAAPKAJH U K/JbYUHH [IOJMOBH CAJIPIKAJA

HA3HB MOIYJIA

NCXOoan

Ilo 3aBpiierky moayna yuenuk he 6utH y cramy na:

MNPENOPYYEHHU CAJIPAKAJ / KIbYUYHH NOJMOBH
CANIPKAJA

OcHOBE NPaKTHYHHX
BEIUTHHA Y MALHHCTBY

NpUMersYje 3aIITHTHE Mepe 0/] MEXaHHUKHX MOBpea;
NpHMEkLYje 3aIITHTHE Mepe 0/1 NozKapa;
KOPHCTH 3alUTHTHY OMpeMy.

SALUTHUTA HA PAJTY

o [lpaBuiHuk 3aryre Ha pauy;
« Mepe 3amTuTe 01 noxkapa:

o 3alUTHTHA OMNpema;

MMEHYje METasIC M JIeType;

MMeHYje W301allHOHH MaTepHjai;

KOPMCTH PaIMOHHUKE METO/1e 3a YTBPhMBAE MEXAHUUKHX U
TEXHOJIOLIKHMX CBOJCTaBA MaTEPHjasla: KOPUCTH CTanlapile, Katajiore
npou3eoaa (1uMoea, npoduia, AuLE, JeKaja).

oOjacuu yTuuaj nerupara, odpaae u Tepmuuke obpaae Ha ocobuHe
MaTepujana;

neMHUILE CacTaB YeMKa U IMBeHOT reoskha:

HapeJie pa3IHKe y cacTaBy H ocoOHHama pasnHYHTHX BPCTa YelHKa
1 MBeHOr reoxha;

HABEJIE PA3/IMKE Y 03HAYABAKY PA3/IMUMTHX BPCTA HENHKA W
nuBeHor rpouha;

Ae(UHUILE CACTAB AlTyMHHH]YMA H IerOBHX JIerypa;

HapeJe 0COOMHE, 03HAUABAILE U IPHMEHY ATYMHHH]YMA U HeTOBHX
nerypa;

HaBee MPUMEPE MPAKTHYHE MPUMEHE ATYMHHHjYMA H HEroBHX
Jerypa;

KAPAKTEPUCTHKE MATEPHIAJIA
« TexHuuke kapakTepucTHKe MatepHjana (reoxbe, uenuk, Gakap,
anyMHHUjYM, OpoH3a);

o HMzonaumonu matepujain (nepruHaKe, KpUIJIKT, ryma, npetinan);
o Pajguonnuke meroje 3a yrephusare MeXaHHYKHX H TEXHOIOLIKHX
CBOjCTABA MaTepHjana (MyTeM CaBHjatba, YTHCKHBALA KyTJIULIE,

Opyuiemem UTiL.);

o [lonynpou3BOaAH M MPOH3BOAN KOjH C€ KOPHCTE Y MALIWHCTBY
(nnoue, THMOBH, Tpake, NPOQHIH, LIEBH, JIe/KajeBH, HTA);

o 3axTeBM OJ1 KOHCTPYKLIMOHUX MaTepHjana;

o MeTai ka0 KOHCTPYKLIMOHW MATEPH]jalin;

« HemeTanHu KOHCTPYKLIMOHH MaTepHjalIH

. o

kopuctH ypehaje 3a obpaay marepujana;
KOPHCTH ajat 3a obenexapatbe;

KOPHCTH MEPHH anart;

KOPHCTH PYYHH anar,

onpskaea ypehaje u anar;

NpUMERLY]e Mepe 3alITHTE Ha pay

AJIAT 3A PAJl, MEPEILE U KOHTPOJIMCAILE

+ PaauHoHHYKH anar;

s Anart 3a Mepemse (o0enexnpay, JTewHpH, LIeCTapH, YHHBEP3aTHO
MOMMYHO MEPHIIO, MUKPOMETap, AyOHHOMED, UBPCTa MEPHIIA -
mabnoHn);

o llpumena u oapskaBame anara (Oywmnuue, Tecrepe, Typrnmje,
YpesHULe, Hape3HULe , Yekuhin, KibyueBn UTA);

e XHrujeHa paua;

« Mepe 3awTuTe Ha paay;

KOPHCTH TEXHHYKO TCXHOJIOLWKO YIIYTCTBO:
obenesku npeameT paja:
M3Be/le MalllMHCKE orepatitje.

TEXHOJIOLLIKH IMPOLIEC OBPAJIE MATEPHUJAJTIA

o Untaie TeXHHUKO TeXHOIOLIKE JOKYMEHTALH]e;

« OGenexaparbe MaTepHjaa;

o TexHOMOWKK nocTynak npu o0pajn MaTepujaia: ceuerhem,
TYprHjaibeM, OyLIeHeM, YPe3HBabeM W Hape3HBabeM HaBOja;

onabepe ornpemy 1 Marepuja;

CITAJABLE MATEPHIAJIA
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H3BEJIE NIPUIIPEMY 3a TBPIO JEMIBCILE;
H3BPILH TBPAO JIEMILEILE;
H3BPILH MEKO JIEMIBEILE.

. TBp,LlO H MEKO JIEMJLCHEC.

OcHope NpakTH4HHX
BCLUTHHA ¥
CJICKTPOTEXHHULH

MPHMELILY]e 3alTHTHE MEPe O/1 LUITETHOT YTHLAjA ClCKTPHUHE
eHepruje;

KOPUCTH 3aLITHTHY OINpeMy:

HABOJIM MpOICAYPY Npykatba npee nomohu yHeepehenom on ynapa
eNeKTPHUHE eHepruje

HAaBO/IM Mpoleype Npyskara npee nomohu

UYYBAIE 3[IPABJbA M TTPUJIPZKABALA MEPA 3ALITHUTE HA
PAIlY

o YTHLA] eJIeKTPUUHE eHEPrije Ha YOBeKa;

« Mepe 3amTuTe Ha pany:

o TlIpyxame npee nomohu

HABO/IH NMpuMepe npakTiuHe npumede Cu, Al, Ag u Au;
06jacHU NPUHLLKIT PEHOCA CHIHANIA Y ONITHYKOM BJAKHY, HAYWH
M3rpaiibe ONTHYKOT BAKHA M HABEE MATEpHjalie 0/l KOJUX ce
u3pabyjy.

oOjacuu pazniuke u3mel)y NpoBOJHMKA H NOMYNPOBOAHHKA;
ofjacHu aueneKkTpuyuHe ocobuHe H30NAIHOHUX MATepUjanu Yy
3aBMCHOCTH Ol IbMXOBE MPUMEHE Y MPaKCH;

HaBejie 0cOOMHE MarHeTHHX MaTepHjana o KojuMa Tpeda BOJAHTH
pauyHa MpHJIMKOM H300pa 3a HlHXOBY NPAKTHUHY NPUMEHY;

MATEPHUIJAJIM Y EJIEKTPOTEXHWLIA

o Tlozena enekTpoTeXHHUKMX MaTepujana;
e [IpoBoaHuum;

o [lonynpoeoauuuu;

« HMzonaumuoHu MaTepHjani 1 AHENEKTPHIIM;
o MarneTHu matepujanu

npenosHa ciMO0sIe Y TeXHOIOMIKO] AOKYMEHTALIH]H;
onabGepe notpebHe eleMeHTe Ha OCHOBY cUMO0na;
yupra cumOoIe elleMeHaTa y JIOKYMEHTalM]y

YUTAKE [TPOJEKATA U LLIEMA
e CumMOONH M O3HaKE Y eNeKTPOTEXHUIM

ofabepe, KOPHCTH M OfIpsKaBa anar

KOPHUIITREWE M OJIPKABAE AJTATA
o AJIaTH KOJHM C€ KOPHCTE ¥ ENIEKTPOTEXHHULIK;
« Opnprkasarbe anara

npeno3Ha, ONTHYKe KabJloBe, eNeKTPOUHCTANALHOHE H
Te/leKOMY HHKallHoHe Kad/oBe H AHHAMO JKHLE:

OTBOpH Kabi;

MPABKIHO CKMHE MJIALIT W H30JIALM]Y TPOBOHHKA;
HacTaBu (MOBEMKE) U U301y ]€ HACTABAK:

HANPaBH OKLIE Y 3aBUCHOCTH O/1 3aBPTH:A;

3a/leMH KpajeBe U MOCTaB/ba kadi nany4uiie u (actoue;
CKHHE HBGJ'IH].[ij., HacCTtaeH U H%(myje JHHaAMO )KHLU'A

[MPEITO3HABAILE U ITPUMEHA KABJIOBA U TTPOBOJIHUKA
o OnTHYKH KabIOBH,

o EnexkTpoHHCTANAMOHH NPOBOAHHLIN;

e TerekoMyHMKAIIMOHW NPOBOAHUIIA

o JluHamo kuie.

noeeske nomMohy MpoOBOAHMKA OCHOBHH €IEKTPO-HHCTANALMOHM
npubop;

noeeske nomMohy NpoBo/IHMKA TENEKOMYHHKALHOHH TIpHOOp
MO/ECH HHCTPYMEHT (jeIHOCMEPHA, HAM3MEHHUHA CTpYja) npema
BPCTH MEperha;

o ofalepe noApy4je v OApPeIr KOHCTAHTY MHCTPYMEHTA;
* W3MEPH OCHOBHE €JIEKTPHYHE BEJIHUYUHE: HATMOH, CTPYJY H OTHOP

[MTOBE3HUBAIBE ITPHBOPA KOJU CE KOPHUCTH V EJIEKTPO U

TEJIEKOMYHHUKALIMOHUM HMHCTAJIALIMJAMA

« EnexrponHcranaunonu npubop (ocHrypayu. npekuaadu,
YTHUYHHLE, CHjAJIHYHA rpAa);

s TenekoMyHHKalMOHU npubop (pernere, TenedoHcke
NPUKIbYYHHLE, TeePOHCKH YyTHKAYH).

o YHHUBEP3AIHH HHCTPYMEHT
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e pasiMKYje CHCTEME HAW3MEHHMYHE W Je/IHOCMEPHE CTpyje: [MPHUKIBYYEILE IMTOTPOLUIAYA HA U3BOPE EJIEKTPUYHE

s MNPHKJLYYH MOTPOLIAYE HA H3BOPE eIeKTPHYIEe eHepruje EHEPI'MIJE

« HzBopu jenHocmepne cTpyje (aKyMynaTop, Mmytbau aKyMynaTtopa);
s M3Bopu Hauzmenunure crpyje (Tpodpaziu v MoHopazHu cucTem).

o opabepe HAa OCHOBRY 03HAKA OTMOPHUKE H KOHIEH3aTOpE; HUCITUTUBAILE U YI'PAJIHbA TTACUBHHUX EJIEMEHATA
¢ HCIWTA MCTIPABHOCT ElIEMEHATa; o Ornopuum;
e 3aMEHH WM YIPaju MacHBHe efiemMenTe v ofrosapajyhe ctpyjHo « Konnensatopu

KOJI0

- YIIYTCTBO 3A JUJAKTHYKO-METO/IMYKO OCTBAPUBAILE ITIPOI'PAMA

Ha noveTky Teme yueHHKE YIO3HATH ¢a LH/BEBHMA W HCXO/IMMA HACTABE, OJIHOCHO Y4eH:A, MITAHOM Pajia, HAYMHOM MOHAIIAKA HA YACOBMMA Y KaOWHETY MpakTHYHE
HACTaBe Y CMHUCTY MPHMEHE Mepa 3aluTHTe Ha paay. [Tpuiukom ocTpapHBatba caapikaja nporpama Tpeba KOPHCTHTH YCBOjeHa 3Haba M3 npeameTa Musmka, TexHHUKO
LpTakhe W I0KyMeHTallHja. YueHHKe Takolje Tpeba yNo3HaTH M ca KPUTEPHjYMOM H HAUMHOM OlietHBatba. Ha noveTky HacTape ypaauTH NPOEEPY HUBOA 3HAHA H BellITHHA
yueHuKa, koja Tpeda 1a nocsiyie Kao OpUjeHTHp 3a OPraH|3alnjy U eBeHTYAIHY WHIWBH/yalu3alujy HacTaBe.

O06auuH HACTABE:
[IpakTuuna nacraea
[1penopyuenu 6poj yacora:
OcHore NPpakTHYHHUX BEIUITHHA Y MallMHCTBY
- 3awTHTa Ha pany - 6 yacopa
- KapakTepucTtike Matepujania - 16 yacora
- Anart 3a pajl, Meperbe U KoHTpoucame - 21 yac
- Texuoaoikk npouec obpane marepujana - 60 qacosa
- Cnajarbe matepujana - 8 yacopa
Ocuoge NPaKTHYHHX BEUITHHA ¥ CJIEKTPOTEXHHULIH
= Uysase 3/ipaBsba v NpHIpikaBatha Mepa 3alliTuTe Ha pajay - 6 yacoBa
- MarepHjanu y eneKTpOTEeXHHLH - O HacoBa
- YuTaiwe npojekata v wema - |2 yacopa
- Kopuuiherme u ojpixkasatbe anara - 6 yacosa
- [Ipenoznasame U npuMena KabioBa M NPOBOJAHMKA - 24 yaca
- [losezuparse npubopa KOjH ce KOPUCTH ¥ €IEKTPO M TEKEKOMYHHKALIMOHMM MHCTanalMjama - 36 Jacosa
- I IpHKibyyerbe noTpoliaya Ha H3BOpE eeKTPHYHE eHepruje - 15 yacora
= HMenutupame v yrpajiwa naCHBHHUX CICMCHAaTA - 6 uacopa
Mecrto peaﬂnzaunje:
[TpakTiuHa HacTaBa ce peainsyje y IWKOMH, ¥ KaOMHETY NPaKTHYHE HACTABe
IToaena na rpyne:
= Opesberbe ce aenu Ha 2 rpyne
[Mpenopyke 3a peaansanujy Hacrase:
[1pu m3paan oneparuBHUX 1anosa norpedho je aeduuucaTn AMHaMuky paaa uMajyhin y Buay aa je yuebe, kao 1 (popMupatbe cTaBoBa W BPEAHOCTH, KOHTHHYHPAHH
npouec | Aa je pesynTaT je CBHX aKTHBHOCTH HAa YACOBMMA PEaIM30BAHHX PA3NHUHTHM METOACKHM NPUCTYNOM, KopHiufiereM HH(OpMaLIHja U3 pa3/IHUMTHX H3BOPA H Y3
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akTHBHO yyewnhe yuenuka. [IpHinkoM mianupara noTpedHo je yCKIaHTH AWHAMHKY Paja ca NnpeiMeTHMa KOjH TeopHjckd odpaliyjy HeTY TeMaTHKY, a Takohe 1
OpraHu3alMoOHO ca KanauMTeTHMa LIKore.

Hacragy peannzosaTi cBake He/Ie/be TOKOM JE/IHOT /lanHa, y Tpajary oj1 6 yacosa. /[nHamuky peanuzanuje moayna yrephyje mikona, (Moryhe je Mmojyne peanuzosartu
YIOPEN0, Jep CY HCXOH HE3ABMCHH).

[Ipunukom peanusaiije Hactage uctahu BaYKHOCT MOLITOBAMA 3aKOHA, CTAHIAP/1A, MPABHIIa M MPOMUca y 0BOj 001aCTH W yKazaTH Ha Moryhe npobieme Koju ce Mory
MOjJaBMTH YCJIe/1 HEMOLUTORAKA H/WIIK Henpuapkapata ueror. Ca yueHuuuma tpeda AMCKYTORATH 0 MOrYhHM pelieriMa, Kao W O TPEH0BHUMA Y 0BOj 00/1acTH.

OcHoBe NPAKTHYMHHX BELIITHHA Y MAIHHCTBY

HacrtaBhe caapskaje je HEONXOAHO Peain30BaTH Kpo3 CUMY/aLijy LUTO BHILIE CHTYaLlHja M3 pealHoOr KOHTEKCTa Y KojuMa ce yueHHiM Mory Hahu y ceom Oyayhem
nociy. JleMoHceTpHpaTi ynoTpedy 3aliTHTHE ONpeMe, METO/e PAHOHHUKOr HCITHTHBAKA, yioTpedy ypeljaja u anara kao H HAUMH OJipykaBatba ypehaja u anata, Yuenduuma
VKA3aTH Ha 3Ha4aj NpaBUIHOT APiKalba Tesla U npasuiHor soljersa anata npu obpaau marepujaia, o6jacHUTH KaKo ce OCTBapyje OpraHusalluja pajaHor MecTa v 3Hauaj
xurujene paga. Tpeba nacrojatu na yuenuim Oyay ocrnocoO/beHH 3a: CAMOCTATHO pelliaBarbe npodieMcKHX CUTYallMja; NPoHANAKeH:e, CHCTeMaTH30Babe U Kopuiiheme
uHhopMalja U3 paziIMuMTAX W3BOpa (HIP. CTPYUHE JIMTEpaType, MHTepHETa, HYaconuca, yOCHHKA, KaTalora...); BU3YEIHO onakame, YCrocTar/batbe Besa uaMely
PasNMYHTHX cajipzkaja (HIp. MOBe3HBakLE cajiprkaja NpeMeTa ca CBakoHeBHHM UCKYCTBOM, CajiprkajuMa APYTHX MPeaAMeTa U Ap.); THMCKH paji; CaMOMPOLEHY CONCTBEHOr
3HAA W HATIPENIOBAHA; KOMYHHKAIH]Y ca capajHuiiiMa. [loTpeGHo je niaHupaTH aKTHBHOCTH Koje MOJACTHUY M3TPa/ihy MPAKTHYHHUX BEIITHHA KPO3 Koje ce yueHHuiM Tpeba
a ce Hayue CTPIJBLHBOM W NPEIM3HOM pajy.

OcHoBe NPAKTHYHNX BeIITHHA Y €JIeKTPOTEXHHIH

HacraeHe caapskaje je HEONXO/AHO PEAlM30BATH KPO3 CUMYJIALIH]Y LUTO BHILE CHTYALM]A U3 PEATTHOI KOHTEKCTA Y KOJUMa ce yueHuLu mory Hahu y ceoM b6y ayhem
nociy. OGjacHUTH HAUKH npysKarka npee nomohu. lemonctpuparu npumeny ypehaja u anata kao u oapskapame uetor. Ha MoHTAXKHUM riodaMa/MakeTaMa J1eMOHCTPUPATH
MOHT@KY M [OBE3MBaILE ONpemMe Y cTpyjHO Koo, Canpkaje He peajlM30BaTH CTPOrO Y JeAHOM LMKIIYCY, Hero YecTo BHLLUE [yTa Y APYTHM /IeJI0BUMA M CapikajuMa a cBe
npemMa KOHKPETHHM 3a/alima.

Tpeba HacTojaTh 1a yuyeHHUH Oyy 0Crnocod/EeHH 3a: CAMOCTATHO pellapare MpodJeMCKHX CHTYaLHja, NPOHATAKe e, CHCTeMaTH30Bake U KopHuLiherse
HHQOpMALKja U3 Pa3IHuMTHX H3BOPA (HIIP. CTPYYHE JINTepaType, MHTEepHeTa, yaconuca, yubeHHKa, KaTajiora.. . ); BU3YeJHO ONakakbe, YCrocTap/batbe Be3a niMely
PasnMHMATHX cajpskaja (HIp. NOBE3HBALE CapIKaja NPEIMETa ca CBaKOAHEBHHM MCKYCTBOM, CapikajuMa APYrHX NPeaMeTa U p.); THMCKH pajl, CAMOTIPOLIEHY COMCTBEHOr
3HakLA W HATIPE0BAA, KOMYHHKALM]Y ca capaanrima, [TotpebHo je niaHHpaTH AKTHBHOCTH KOje MOACTHYY W3rPa/iiby MPAKTHYHHX BELITHHA KPO3 Koje ce yueHHLH Tpebajy
HAYYWTH CTPIULMBOM W MPELIUZHOM pajy.

6. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OUHELHUBAILE

PopmMaTHBHO OLCHHBAbE, KA0 MOJe npahema HanpeaoBaba yueHHKa, ¢ce 0/BHja Ha CBAKOM Yacy H CBaka akTHBHOCT je j00pa npuinKa 3a npoLeHy HanpeJoBaba 1
naearse noepatHe uHpopmauuje. [Mocrurayha yuenuka je moryhe epeHoeati kpo3: npahemem akTHEHOCTH Ha yacy (T). MPOLECY Yuera); MOCTARbabe MHTaka H/HIH
NaBabe KOHKPETHHUX PELUEH:A Y CKJIAY €4 KOHTEKCTOM Y KOME C€ Halasu; NO3MTHUBHOM OJIHOCY MpeMa ONpeMH W ajlaty: TECTOBE NPAKTUYHMX BELUTHHA, PELIABaLY
NPakTHYHHMX 3ajaTaka; noMoh ApyroBUMa M3 0J€/beiba Y LIMJbY CaB/lajaBalba rpaiuBa U cii.

Ha kpajy cBakor yaca WiH aKTHBHOCTH HaNpaBHTH KPaTKy aHaju3y Jdocajallier paaa, 00aBe3Ho NOXBAIWTH YYEHHKA 3a OHO LITO je MOCTHIA0 W aTH MY NPENOpYKe KaKo H
LITa MOKe M Tpeda Aa norpaBu W/WIK ypaau.

OuemnnBame yueHHuKa ce o/IBuja y ckiany ca [pasunnukom o ouewuramy. [MorpeGHo je Ha noueTky 1Koicke rojMHe YTBPAMTH KPUTEPHjYME 3a OLIEHHBahE (Y
cknaay ca [lpapuiHUKOM 0 OLCHHBALY ), MPBEHCTBEHO 33 CYMaTHBHO OLICHHBAE H €A HBUMA YIIO3HATH yueHHKe, CyMaTHBHO OLICHHBAE CE MOXKE M3BPLUWTH HA OCHOBY
(hopMaTHBHOT OLIEHHBaA, pe3ynTaTa/perierha npobIeMCKOr UM MPOjeKTHOT 3aaTKa, npahemeM pajia yueHHKa — OCTBapHBarba uexosa u 1. Hauun yrephusama
CYMAaTHBHE OlleHe YCKIIaZIUTH ca MHMBHIYaJTHHM 0cOOMHAMA YUeHHKA.

IToTpebHO je OCMUCIUTH BHILIE THIIOBA PA3IMUMTHX aKTUBHOCTH (3a/1aTaKa) ca NpoyKTHMA PAa3IMuUTOr HHBOA CJIOKEHOCTH W YTBP/IMTH OUYEKHBAHE MCXO/IE, 4 npema
HUMa U KPHTEPH]YME BPEIHOBAA.
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1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOTI PAJIA — OBJIMIHA U TPAJAIBE

Hasus npeamera: OCHOBE EJIEKTPOTEXHUKE

PA3PEJL: Teopujcka HacTapa Besxkbe IlpakTHyHa HacTaBa Hacrara y 610Ky YKynHO
| 111 37 0 0 148
11 70 0 0 0 70

2. IHJbEBH YYEIbA:

6 VnozHaeawe ca OCHOBHHM MOjMOBHMA H3 00/1aCTH €NIEKTPOCTATHKE;

- ViozuaBatbe ¢a OCHOBHUM [OJMOBUMA W3 00JIACTH jeIHOCMEPHUX CTpYja;
. Viio3HaBatbe ca OCHOBHUM [10]MOBMMA W3 00JIACTH e1IeKTPOMAarHeTH3Ma;
= VYo3uaBare ca OCHOBHUM MOJMOBMMA K3 00J1aCTH HAM3MEHHYHUX CTPYja

- VnosnaBarbe ca OCHOBHHM MOJMOBHMA BE3aHHM 3a  TpaHcgopMarope H Tpodaste cHcTeMe
= Ocnocobibapame YHeHHKA 3a MPaKTUYHY NPOBEPY NojaBa U 3aKoHa y 001aCTH eJIEKTPOTEXHUKE
= Ocnoco6/barame yueHHKa 3a Kopuithere OCHOBHHX MEPHUX HHCTPYMEHATA 33 MepeHe eNeKTPHUHMX BeTUUHHA

= Pazeujare cnocoOHOCTH 3a MPUMEHY 3Haka Y OCTaIUM CTPYHYHHM MpeaMeTUMa
& Ocnocobbapare yHeHHKa Ha MPAKTHYHY MPHMEHY YCBOJCHHX 3HaMba

- PasBHjaibe cCHCTEMaTHUHOCTH, YPEAHOCTH M MPELH3HOCTH Y paiy

- Pazeujarbe JOrMUKOT MULIBEHA M 3AKIbY UHBAILA

- OcamocTabuBalbe yueHuka y paay v ynyhusame na kopuiherse cTpyuHe qureparype

= Viyhupatbe yaeHHKa y METOA00MHjy peluasara npodiema 3 eNeKTpoTeXHUKE

3. TEME, HICXOJH, IPENMOPYYEHH CAJAPKAJHA U KJbYUYHH ITOJMOBH CAJIPKAJA

Paspen: npsn
l'oanumrbu ovn vacora: Teopuja: 111 wacosa; BexxGe: 37 wacoBa

HCXOIHU NPEMOPYYEHH CAIPKAJH / KJbYYHH INIOJMOBH
TEMA
Ilo 3aBpmeTky Teme yueHuk he GuTH y cramwy ja: CAJIPHKAJA
o ynotped/bara jeIMHHILE; TEOPHUJA
e Jie(pMHMILIE OCHOBHA W €JIEKTPUYHA CBOJCTBA MATEPH]E, KA0 U o Ilojam jenunuua. MehyHapoanu cucTem jemHuiE;
nojam eneKTPHLINTETA; « CrpykTypa Marepuje. OCHOBHH MOJMOBH O CICKTPHIIHTETY H
o 00jaCHH KOJHUYHHY eJIEeKTPHLIMTETA, HACIEKTPHCAHO TelOo, eJIeKTPHYHHM CBOJCTBHMA MaTepH]je;
EjextpocraTuka HAUMH Je/I0BA:A W je/IMHHILE; o [IpOBOIHKMLIK, NOJYNPOBOHHLIM M M30JIATOPH;
o rpaMHKK NPUKAKE BEKTOP M0JbA Y HEKO] TAYKH M0Jba V3 o [lojam naenexrpucanor tena. Konnuuna enekrpunurera, qemHuimja u
objaiuberse; jenuuuLe;
« KopuctH KyJloHOB 3aKkoH 3a u3padyHapate cuiie u3mely aea « Ilojam enexktpuuHor noska. ['padhuuko NpUKasHBambe eIeKTPHUHOT M0Jba.
HaeneKTpUcaHa Tena XOMOreHo eneKTpU4HO noske. BekTop enexrpuunor noma. Cune y
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o0jacHu rojaM NOTEHLMjalIa M HATOHa;

oQjactu nonapu3auujy u npodoj AHENeKTPHKAL

o0jacHH rojaM KanalHUTHBHOCTH;

M3paduyHa KanauMTHBHOCT UIOYACTOr KOHAEH3aTOopa;
M3pavyyHa eKBHBAICHTHY KanaluMTHBHOCT MapasieiHe, peaHe 1
MEeILIOBHTE Be3e KOHAeH3aTopa.

JEMOHCTPHpPA MOHALIAKE HACIEKTPUCAHUX Tella;
JNEMOHCTPHPA MY Hbebe H MPaKiberbe KOH/IEH3aTopa;

M3MEPH EKBHBAIICHTHY KalalWTHBHOCT BE3a KOH/EH3aTOpa

CIACKTPHYHOM I0JBY .

« Kynonos 3akon. EnexTpocratuuka HHAYKLH]A;

o llonapuzauuja nuenextpuka. EnexTpuuHm noTeHUMan U eEeKTPHUHH
HATOH;

o Jluenextpuuna uspcroha. MaTepHjaau 3a THENEeKTPUKE;

« llojam kananuTreHOCTH. KanauMTHBHOCT TI0YACTOT KOHAEH3ATOPA.

o ITlapanenaHo, peJiHO W MELIOBUTO BE3WBALE KOHJIEH3aTOPA

BEXEBE

e Haenekrpucano teno:

. Kou,qeu'sa’mpu, NYHCHLE H NPAKILEHLE KOHACH3ATOPAL

+ Bese KOHOEH3aTOPA.

KibyuHH n0jMoBH: HaeIeKTPUCAHO TEJO, NOTEHLUjaI, HAIIOH,

KanauuTHBHOCT, KOHACH3aTOp

Jeanocmepne crpyje

neuHuILIE jeAHOCMEPHY CTPY]Y M MOjMOBE Kao LITO CY
MO3MTHBHA M HEraTHBHA CTPYja, PU3HUKK M TEXHHYKH CMep
cTpyje;

U3pavyvHa jauuHy cTpyje:

M3padyHa rycTUHY CTpyje:

JAehHHHILIE eNeKTPHUHO KOO M YCJIOB Ja Y KOJY NpoTHYE
crpyja;

HaBele eJleMEeHTEe EJ'IEKTleIHOF KoOJa,

00jacHH eIeKTPOMOTOPHY CHAY reHepaTopa;

o0jacHH MPHHLMIT paja U IIIaBHA CBOJCTBA €1eKTPOXeMHJCKHX
reHeparopa;

M3pavyHa e1eKTpHUHY OTIOPHOCT;

HaBe/le BPCTE OTMOPHUKA:

o0jacHH eJIeKTPHYHY MPOBOAHOCT;

KOpHCTH OMOB 32KOH 32 H3PauyHaBake CTPYje, HAMOHA WIH
OTI'IOPHOCTV];

neunne Tpeu u dpyru Kupxodos 3akoH;

kopueTH [peu Kupxodos 3akoH 3a oapeljupamse jaunna crpyje
naedpunue LIynoe 3akoH:

u3padyHa cHary u paj nomohy [lyaogor 3akomna;

OINHMLLE MOCTYNAK MEPEHha CTPY]e. HAMOHA, CHAre W paja:
peLaBa MpocTa Koja ¢ jeIHHM reHepaTopoM H jeHHM
MPHjEMHHKOM;

M3payyHaBa CHAry reHepaTtopa u cHary npHjeMHUKa;

HaBeJIe PesKHMe pajia reHepaTopa;

peliaBa pas/HuHTe Be3e reHepaTopa;

M3pauyyHaBRa eKBUBAJICHTHY OTMOPHOCT Pa3IMuMTHX Be3a
OTNOPHHKA (pefiHa, napanenHa, MeloBHTa);

TEOPHJA

« [lojam jeanocmepHe crpyje. Jaunna enexkrpudne crpyje. [yeruna crpyje;

o [lojam enekTpHuHor Kona, EneMeHTH enekTpHuHOr Koa;

o Enexrpomotopha cuna reneparopa. EnekrpoxeMujcKku reHepatopu;

o Enextpuuna orrnoproct. OTNOpHOCT NPOBOIHKEKA. 3aBUCHOCT
OTNOPHOCTH 0/ Temnepatype. Enekrpuina nposoanoct. Martepujanu 3a
otnopHuke. BpeTe oTnopHuKa:

o OwoB 3akoH. PedpepeHTHH cMep cTpyje U HanoHa;

IMpen Knpxodos 3akoH;

« Enexrpuune cune y kony. Ipyru Kupxodos 3akom;

Llynoe 3akon. EnekTpyunu paja v eleKTpHuHa cHara;

Mepetse cTpyje 1 Hanoua. Be3ueaise amnepmerpa U BOATMETPA:

Pemagarbe npocTor Kosa ca jeiHiM reHepaTopoM M JeaHUM

npujemHukom. OapeljuBame HanoHa Ha KpajeBHMa peaTHOr reHepaTopa.

Chara reHepaTopa M CHara npHjeMHHKa. Peskim npazHor Xoaa u KpaTkor

E]T(lja. PB,C[HO H I'IElpﬂIIEIIHO BE3HBAHC FEHEpaTDFIa;

e PenHo, napanenHo ¥ MELIOBHTO BE3MBAHE OTMOPHUKA;

« Yonwren OMOB 3aK0OH;

o ChoskeHo enektpuuno kono. Jpyru Kupxodoe 3aKoH 3a ¢0:keHo KoJlo.
Pewagame cnoskennx kosa nomohy npeor u apyror Kupxodgosor 3akona

BEJEE

» JlejeTBa enekTpuune cTpyje;

s Enexrpuuno xono;

s Mepetse HanoHa u cTpyje;

o 3aBHCHOCT OTHOPHOCTH OJ1 IMMEH3H]a M TEMTIEPaType;

OMOB 3aKOH:

ITpeu Kupxodor 3akoH:

Jpyru Kupxodos 3akoH;

. o @
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periasa npocra Koja nomohy yonireHor OMoOBOr 3akoHa;
peruasa ciaoxena kona nomohy Ilpsor u Jlpyror Kpuxodosor
3AKOHA.

MOKAKE JIEjCTRA €EKTPHYHE CTPYje;

M3MEPH HarOH M CTPY]Y ¥ KOMy:

nposepH OMOB 3aKOH MepereM CTpyje H HaroHa;

npoeepy [Tpeu KHpXO(oR 3aK0H Meperem cTpyja;

npoeepu [Ipyrn Kupxodos 3akoH mepersem HanoHa;
M3MEPH eIEKTPOMOTOPHY CHITY, HaroH Ha ontepeheHoM
reHepaTopy H YHYTPalliby OTHOPHOCT FEHEPATOpa;
MepereM MPOBEPaBa U3PAYYHATY €KBUBAJIEHTHY OTIOPHOCT
BE3€ OTIOPHHKA

Meperba Ha reseparopuma;
Bese otnopuuka.

K/by"uHH N0jMOBH: eJIEKTPUYHA CTPYja, EJIEKTPHUHA OTIIOPHOCT, CTPYJHO
KOJ10, CHara, reHeparop, noTpouiady,

Exaerr poOMarHeTHiIam

ofjacHu NojamM MarHeTa, MarHeTHOT MOJba;

rpadMUKH NPeaCcTaBd MarHETHO MOJbE;

M3pavyHa jaurHy MarieTHOr MoJba OKO MPaBor MpoBOAHHKA
KpO3 KOjH MpOTHYE cTpyja;

ofjacHu MarHeTHa CBOjCTBA MaTepujana;

HaBE/IE MOAeTy MarHeTHUX M (hepoMarHeHTHX MaTepHjana;
objacHu martehemedepoMarHeTHUX MaTepHjaia | MarHeTHH
XHCTEPE3nC:

M3pauyHa MarHeTHY MHAYKUMjY OJ1 CTpYje Y MpaBoM
MPOBOIHUKY, OJIPEIN HhEH CMEP;

o0jacHH MarHeTHy MHAYKUM]Y Y HABOJKY H HABO]Y W OApeaH
HbeH CMep;

o0jacuu MarveTHo koo ¥ Kan-XonkuHcoB 3aKoH, W3padyHa
BE/IMYMHE BE3aHE 3a MArHETHO KOO,

H3PavyHa eICKTPOMErHETHY H CICKTPOAHHAMHYKY CHITY,
OJIpe/iH HHXOB cMep:

OGjﬂCHPI npumeHy EJ]EKTPDMBFHE'THE M eJ'IBICT])O,[lP]HaMPI‘IKE CHIIC
KOl €NeKTPOMOTOpA;

o0jacHu JIEHLIOB 3aKOH M 1eroBY NMPHMEHY KO/ NMpaBor
IPOBO/IHMKA, HABOJKA U HABOjA Y MATHETHOM T10JbY:

OIpe/IM CMEp MHJLYKOBaHE eeKTPOMOTOPHE CHile;

ofjacHu NpUHLKN paja reHeparopa;

ofjactu KOHTPACIIEKTPOMOTOPHY CHIIY MOTOPA;

oGjacHH BPTIOKHE CTpPYje;

o0jacHH caMOMHIYKLH]Y

M3pavyHa HHYKTUBHOCT HaBOja;

ofjacHH y3ajaMHy HHIYKLH]Y:

peluapa jeHOCTABHE 3aJ1aTKe U3 001ACTH eIEKTPOMATHETH3MA |
nokake Mel)ycoGHo noHalamke MariHeTa, MarHeTa i MeKor

TEOPHUJA

. *

[Tojam marnetHor nosba. I'paduko npeacTaB/babe MarHeTHOT 110Jba.
MarheTHa cBOjcTBa MaTepH]e:

MarnetHa HHAYKIMja. MarnetHa nponyct/bHeocT. Diyke BekTopa
MarHeTHe WHIYKLUje;

MarunehemehepomarneTnux Mmatepujana. MarneTHu xucTepesnc;
MarueTrHo nosse ¢Tpyje y npaBoM npoBoHHKY. MarHeTHo nojse crpyje
Y HAROjKY M HABOjY;

MarseromMoTopHa cuna. MarHeTHa OTIOPHOCT;

ITojam marneTHor kona. Kan-XonkHHCOB 3aKOH;

Enexrpomarnerna cuna. Enexrpoaunamuuka cuna. HaBojak v HaBoj y
MarHeTHOM T10JbY;

[TpuHuMn pana ejnekTpoMoTOpa jeIHOCMEPHE CTpYje:
Enexrtpomarnerna unaykuuja. Jlenuos 3akon:

HuaykoBaHa enexkTpoMOTOPHA CHIA Y TIPABOM [POBOJIHHKY, HABOJKY H
HABROJY:

[Ipunnmn pana FEHepaTOpﬂjE,'],HGCMEpHe Cprje;

Concreeno MarHeTHo nosbe. ConcTeeHn Guyke;

KoeduumjeHT caMouHayKinje (HHLY KTHBHOCT);

Enepruja kanema. EnekrpoMoTopHa cuiia caMOMHAYKLHje;
Mehycobna unaykuuja. Enexrpomoropha cuna mehycobue unaykuuje;
Bprnosxkue crpyje.

BEJKEE

L

MarHeT CIEKTPOMAIHETH]
KanemoBH;
CaMoHHIyKIHja
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reozha, Kao 1 elleKTpoMartera;

M3MEPH HHAYKTHBHOCT KaJema,

YOUH MPOMEHY HHIYKTHBHOCTH ¢a POMEHOM Opoja Haeoja,
JMMEH3H]a U jesrpa;

MOKazKe NPUMEPE CaMOMHIYKLMje W 06jacHH npuMepe 13
npakce.

Kibyunu nojmoBu: MardeTusam, Marier, €JIeKTpOMarHer, MarHeTHa
HHIYKUH]a, MHAYKTHBHOCT, Haykosana EMC, enektpomoTop

‘1707 10L1ge ‘97

@ MsHoeL |

MNHDVL] MH139D0dU

Geg enedin) - /£ (odg



Paspen: apyrn

loamutbn Gonp yacora: Teopuja: 70 uacosa;

TEMA

UCXO0IHu
[1o 3aBpieTKy TeMe yueHHK hie OUTH y cTamby fa:

NMPENMOPYYEHH CAJIPKAJU / KIbYYHHU TOJMOBH
CAJIPKAJA

YBoa y Han3MeHnvHe
crpyje

rpauyKH MPHKAKE MPOU3BOIILY HAWIMEHHYHE
€NEKTPOMOTOPHE CHIIE Y3 00jalllberbe;

MAaTeMaTHYKH NPeACTABH EEKTPOMOTOPHY CHITY;

HaBe/le MapaMeTpe HaAU3MEeHHYHNX BelMYHHA

M3padyHa napamerpe Hau3MEeHHYHHX BeJIMYMHA;

rpaiyKd NpHKaske U npumMenn anrebapeke onepaudja Hajl
HAW3MEHUYHHUM BeJIMUMHAMA.

[lpuHuMn NpoM3B0AbE HAMIMEHNUYHE elleKTpoMOTOpHE cuite. [ enepatop
HAHU3MCHHYHE CTICKTPOMOTOPHE CHIIC;

OCHOBHM MapaMeTpH HaM3MEHHYHHX BETHUMHA: TPEHYTHA BPEIHOCT,
aMIUTUTY A, nepuoja, asa U noueTHa (yaza, yuecTaHoCT, KpysKHa
YHECTAHOCT, CPE/iiba BPEAHOCT, E)eKTUBHA BPEAHOCT, MTIL.;
[Mpeacrapbarbe HaM3MEHHYHUX BeJindMHa nomohy dasopa:
[IpeacTaBibabe HAM3MEHHYHHX BEJIHUMHA NOMORY KOMILIEKCHHX
Opojeea;

CaGuparbe 1 01y3UMabe HAM3MEHHYHHUX BEITHYHHA.

K.byunn mojMoBH: TpeHyTHa BPEHOCT, aMIIMTY1a, nepuoa, daza u
roueTHa (aza, yuecTaHOCT, KPY)KHA YHECTAHOCT, CPe/tba BPEIHOCT,
eeKkTHBHA BpeIHOCT

Enementn y koay
HaH3MEeHHYHE cTpYje
H IbHX0BE Bele

NPHKAKE ENEMEHTE ¥ KOJIY HAH3MEHHUHE CTpYje;

HalpTa BpeMeHcke W (pasopeke anjarpaMe 3a elieMeHTe Y Koy
HAH3MEHHYHE CTpY]e:

OINULLE MOHALIAILE KOHEH3ATOpA Y KOJY JeIHOCMEPHE CTpyje:
OJIpE/IH KOMIUIEKCHY HMIIEIaHCY W cba'nm nDMBpaj mmeij
HaroHa M CTPYJe 3a eIeMEHTe Y KOJIy Han3MeHHYHE CTpYje;
Jedunniue cnare 3a eneMenTe y Koy HaM3MeHHYHE CTpyje;
Hanuie OMOB 3aKOH 32 e(peKTHBHE BPEAHOCTH CTpYje U
HATOHA;

MPHKaKe BpeMeHeke M (hazopcke ujarpaMe HaroHa v cTpyja
KOJI pe/IHMX Be3a;

JiepuHULIe HMIIEAHCY PE/IHUX Be3a, HheH MOJYO H (pa3HH yrao,
Hamuie ()MOB 34KOH 3a e(beKTHBHE BPEAHOCTH HAIOHA H
cTpyja;

JleprHunLe peiHy pe30oHaHCy M pe30HaHTHY (ppeKBeHLu]y,
H3pauyHaBa Pe3OHaHTHY (PPEKBEHLM]Y;

JieHMIIe CBE TPU BPCTE CHATA KOJI PEeAHHX Be3a K (akTop
cHare;

JedrHULIE AMUTAHCY

OGjﬂCHH KaKo ce a,zLMHTchampauyHaBa U3 UMIIeJaHce:
HaG[JDj[r'[ METOIEC 3a pClIaBakbe CNOYKEHHX KOJa:

pelara CIOKEHO KOJIO ¢a JIBe KOHTYpe npuMeHom [IpBor u

EnemenTu y Koy HausMmenuuHe crpyje. OTIOPHHK Y KOJIY HAW3MeHWYHe
ctpyje. Kanem y kony Hausmenuune ctpyje. Konnensatop y komy
jenHocmepne crpyje. [ymerme H npaskiete KoHaensaropa. Enepruja
onrepehenor konenszaropa. Konaensarop y Koy Hau3MeHHYHE CTpyje;
CHaFE Y KONy HAU3MECHUYHE CTp}'jEL anaM AKTHBHC W PEAKTHBHE CHare;
Peana Be3a OTNOpHHKA, KaleMa W KoHaeH3aTopa. [lojam mmnenance.
Peana pesonanca. Tomconos obpasau. Pena peza oTnopruka u kajnema.
Hmnenanca RL kona. Pesina Besa orropHyka W KOHaeH3aTopa.
Hmnenanca RC kona. CHare ko peanux sesa. dakrop cHare;
[Mapanenna sesa npujemuuka. [lojam anmurance:

ITojam cnoskeHor kona

MerTofe 2a pelnapame CIOKEHHX KOa;

ITpumena Ipeor u Jlpyror Kupxodoror 3akoHa 3a pelapambe ClI0MKeHHX
KOJ1a.

KJ'I:}"‘IHI{ IIOjMOBH! HMIIEJaHca, pe3oHaHca, aaiMHTaHca, akTHBHa CHara,
peaKTHBHA cHara, NpUMBM/Ha cHara, (pJaKTop cHare
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Hpyror Kupxodogor 3akona.
e o0jacHu mpuHUMN paja TpaHcdopmaropa 1 o Tpancdopmaropu 1 aytotpancdopmaropu. Onnoc Tpanchopmatimje.
ayToTpaHchopmaropa: [Mpumena Tpanchopmaropa.
e H3pauyHaBa 0JHOC TpaHchopMaLHje: e OcHOBHM NOJMOBH O TpohazHum cuetemuma. Daszuu v mehydaznu
¢ JeduHULIE OCHOBHE KAPAKTEPUCTHKE TPO(A3HOT CHCTEMA; (muuujekn) HanoH. CuMeTpuaHu TpodaszHu cucteM. ['enepatop
o 00jacHu HaunH 100Mjaa TpodasHe eNeKTPOMOTOPHE CHIlE, TpohasHe eNeKTPOMOTOPHE CHIIE;
FbCH BPCMCHCKH 00JIMK M (ha30peKH aujarpam; « Be3a HaBoja reHepaTopa y 3Be3/ly M Tpoyrao. Besa npujemHHKa y 3BE3LY
ToaEBpMATOPAN . Oﬁ_iaCHH BE3HBAME HaBOJ:a reHeparopa y 3sesaly y Tpoyrao; v Tpoyrao. HecumeTpuuan Tpo(azHu cHeTeM;
*podAIRE CHCTEMH s o0jacHH BezHBae HABOjA MPHjEMHHKA Y 3BE3Y Y TPOYrao; o Tpodaszuu Tpancdopmarop. CHara TpodazHor cucTema;
o OIHLLIE HECUMETPHYAH TPO(QAa3HH CHCTEM; o OOpTHO MarHeTHO nosbe. CHHXPOHH W ACMHXPOHH MOTOPH
e Hapejle pasiore 3001 KOJHX J0J1a31 10 HECHMETPHYHOT PeskHMa
paaa TpodazHor cucTema; Kibyunn nojmorn: tpancdopmarop, 00pTHO MarHeTHO noswe, TpodazHu
« o0jacuu TpothazHu TpaHcopMaTOp M cHary TpodasHor CHCTEM, Fa3HH HATIOH, TMHHUjcKH (Mehya3nu) HaroH
cHCTEMa;
o o0jacHH 0OPTHO MArHETHO MOJBE W NMPHHLIMIT Pajia CHHXPOHOT U
ACHHXPOHOI €JIEKTPOMOTOpA.

4. VIIVTCTBO 3A JUIAKTHUYKO-METO/JJHUYKO OCTBAPUBAILE IIPOI'PAMA
Ha MOYETKY CBaKE TEME YUEHHKE YIO3HATH Ca HWBEBMMA H HCXOIHMa HacTaBe f}"-lel'ba, niaaHom paja M HAYMMHHMa OLEHbHBaH:a.
O6anun nacrase:

HacTaBHu cazpikajuce peaiusyjy Kao:

Pazpen 1

- Teopujeka Hacrasa (111 wacosa) n

- BeskOe (37 wacosa).

Paspen I1

= Teopujeka Hactaga (70 yacopa)

MecTo peann3alHje HACTABE:

Teopujcka nacTasa ce peannsyje y crieLMjaH30BaHoj YUHOHHLH, a BeskOe y onrosapajyhoj 1abopaTopHjn Koja je onpem/beHa ca CBOM NoTpedHOM ONpeMoM.
Meroae pajna:

- Monosowka, ujanomka

- JlemoncTpaumja

- Juekyeuja

== Pemnapame ]'[PDG.TIBM& = mpa,:(a 3agartaka

- [pakTruan pan

Ioaena one/berba HA TpyHE

Opnesberbe ce Aefi Ha 2 rpyne NpHIMKOM peaiu3aliije BexOH.

IIpenopyyenn Opoj uacosa no remama:

Paspen |

Eaekrpocraruka

- TeopHjcka nactapa (21 vac) u

- Beskde (9 uacoea).
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Jeanocmepue erpyje

- Teopujcka Hactaea (60 vacopa) u

- seskde (20 vacora).

Enexkrpomarnernsam

- TeopHjcka Hactasa (30 vacosa) v

- gexkOe (8 uacopa).

Paspen 11

¥YBoa y nansmeHu4He crpyje

- TeopHjcka HacTaea (20 Jacopa)

EjemMenTH y KOJIy HAH3MEHHYHE CTPYje H IbHXOBe Be3e

- Teopujcka Hactara (30 wacora)

Tpanchopmaropu u Tpodhazun cHCTEMH

w TeopHjcka HacTaea (20 vacopa)

HacTapHMK MOKe, ¥ TOKY peanu3saliije nporpamMa u NpUIKKOM MIaHUpaka peanusalinje cajpikaja, Kako raodanHo Tako M OnepaTHBHO, YTBPAHTH Belin unu maru Gpoj yacora
Mo Temama.

[Tpenopyke 3a peaanzanujy Hacrase:

Paspen [

[Tpunukom ocTRapuBaa caapiaja nporpama Tpeda KOPHCTUTH YCBOjeHA 3HAKA U3 NpeMeTa MateMaTika W puszuka. Takohe je BaskHO noBesuBaTH caapixaje Koju ce
M3y4aBajy y OBOM MpenMeTy ca oaroBapajyhum TemMarckum LeinHamMa ApYruxX CTPYYHUX NpeIMeTa, HAPOYHUTO ¢a NPeIMeTOM eIEKTPHYHE HHCTalALH]e KOJU ce M3yvaBa y
MPBOj FOJHHH.

Be:kbe opraHu3oBaTH TAKO /1a Ce OJ1e/betbe Je/1d Ha ABe rpyne. [1o MoryhHOCTH, y jelHOM TepMUHY paJMTH jeHy BexOy, a HajBulue TpH Bexde Y jelHOM LHKIyCY. Jeana
Besiba ce pajii JBa crojeHa — LIKOJICKA Yaca W 3a To Bpeme Tpeba 1a ce ypaje cBa Meperba u o0pane pesyatar. Ipu uzpaau sesxOu cBaku yueHHK Tpeba 1a uMa NnpakTHKYM
WK paJHe TucToBE. Y TOKY M3paie exOu yuenuke Tpeda ynyhusatn y Hayun kopuwhera HHCTPyMeHaTa M MOBE3MBAlhE EIEMEHATa Ha OCHOBY €IEKTPHYHE IIEME,

Y naboparopuju Tpeba na Oyae JOBOJBHO paHHX MECTa [1a 3a jeIHHM PajHuM cTosioM Oy/y HajBHIlE /|Ba YYEHHKA.

[TouetHe uacore BexkOM KOPUCTUTH 34 VIIOZHABAILE YUEHUKA Ca MHCTPYMEHTHMA Koje e KopueTHTH, npaBuiuMa pajaa v nabopatopuju, mepama 6e3deiHOCTH U ¢,
Enexktpocraruka

Teopuja

- Ha nouerky HacTaBe naTH KpaTak yBOJ Y HCTOPHJaT pa3Boja e1eKTPOTeXHHKE.

- Crpykrypy MaTepuje oOpauTH K20 HACTABAK HA MPETXOAHO 3HAE U3 (JU3IUKe U XeMHje.

- ENeKTpHYHO 1oJbe U Nojase v beMy 00paiuTH NpBeHCTBEHO Ipad)Muku U ONHCHO.

- V3 KoHAeH3aTOpe YpaanuTH BeJIMK Opoj jeaHOCTaBHUX 3a0aTaKa.

Bende

[1pu uzBohemby BexkOH HAGTEKTPUCAHO TENO, NMYILEILE U MPAKILEHHE KOHIEH3ATOPA HACTABHHK MOJKE /1a IeMOHCTpHpa BexkOy, a 3aTHM J1a TO YPa/Ii HEKOIHKO yueHuka. BexOy
Be3e KoHjieH3aTopa yueHui Tpeba 1a pajie caMOCTAlIHO MITH Y MAPOBMMA, AKO HE NMOCTOje VCIOBH 33 CaMOCTallaH paj. Y KOJMKO pajie y napy, cBaku yueHuk tpeba jia
M3BPLIH HEKOTHKO MEPEeH:a.

Jennocmepne crpyje

Teopuja

= Ha nouerky oBor mojyna o0jacHuTH 00jacHUTH (PM3HUKY CYIITHHY CTPYje, (JM3UUKH U TEXHUUYKH CMep, TIO3UTHBHY W HEraTHBHY CTPY]Y WTIL.

- I'ycTHHY cTpyje 06jacHWTH rpaMuKkk W AaTH NPAKTHYHE BPEAHOCTH Koje ce cyepehy Ko/l enekTpHyYHUX HHCTaNalMja (NMoWTo ¢e NpeAMeT eleKTpHYHE HHCTAlalH]je
Takolje H3yuaea y Npeoj roAHHH, JABaTH LUTO BHLLIE NPpHMEpa KojH ce cpely y npakcH), TpaHchopmaTopa  ¢il.:
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- EJeKTPHYHO KOJIO YIIOPEJNTH Ca HEKHM MEXaHHUKHM CHCTEMOM Y KOJeM ¢e BPLUH JABOCTPYKA KOHBEP3Hja eHEPTHje, I1e ¢e eHeprija Herno/IecHa 3a IHPeKTHY
yroTpedy (Ha npuMep NOTEeHLHjaHa eHeprija Bo/Ie) NpeTBapa Y eJeKTPUUHY, 3aTUM MPEHOCH 10 NOTPOLLIAYA U TY ¢e NPeTBapa y eHeprujy rnoroany 3a kopuiihetse (Ha
MPUMEp Y CBETIIOCHY);
- V3 cTanaapaHe BpeAHOCTH 3a cneuudHYHy OTMOPHOCT 1aTH W BPEIHOCTH ¢a NOBPLIMHOM NpeceKa NPOBOHHKA H3PAXKEHY Y mm2;
- Ko reHeparopa o0pauTH M NPaKTHYHH HAYHH MEPEHha HUXOBE YHYTPALIE OTIOPHOCTH;
- V13 enekTpHUHe CUile Y KOy YBEK IaTH HHXOB CMepP Y OJJHOCY HA CMep CTpyje; Y OBOM CIyuajy JaTH U CMEpP HAMOHA Ha OTNOPHHKY;
- Jpyru KupxooB 3aKoH J1aTH K40 OILITH 3aKOH PABHOTEKE CHIIA M IIPUMEHHTH I'd HA eJIEKTPHYHO KOJIO MM KOHTYPY;
- [Mpuankom obpaie OBe TeMe YPaaHTH BelikH Opoj jeHOCTABHHX 3aJaTaka.
= ITocebHy naxby 00paTHTH HA 3a/1aTKe Y KOjMMa ce o0pal)yjy pasjeNHiK HANoHa W pas/ie/IH|K CTpYje.
- 3a cJI03KEHO KOJIO OKA3aTH HA MPUMEPY KAKO Ce peLlaBa ajli 0/l yHeHHKa TPAKUTH caMo J1a Hanuiy norpeSHe jeiHauMHe 3a IberoBo pellaBathe;
Besxbe
- [lpu BesxOu AejCTBO NEKTPUUHE CTPYjE JIEMOHCTPHPATH YUSHHLIMMA TOMJIOTHO, CBETIOCHO H MEXaAHMYKO [1€jCTBO CACKTPHYHE CTPYje.
- BexOy enekTpHiHO KOO pean30BaTH TAKo Ja Ce YUSHHLIMMA JIeMOHCTPHPA KAaKO ce TMOBe3Yje MPOCTO KOO HA OCHOBY €GKTPHYHE [IeMe, & 3aTHM TPaXKHTH O HHX
1@ TO ypajie Mpeo y napy, a 3aTiM ¥ camoctanHo. Kona koja ce noee3yjy Tpefa na umajy u3pop, 4-6 enemeHaTa (M3Bop, MOTPOIIAYUM, MPEKUAAUH - HA MPUMEp MOBE3aTH JIRa
npeKuiada v Jise chjanuie (MK Makba elIeKTPOMOTOpA), TIPBO PEIHO a 3aTHM napanento) [1pu u3paam pexkGe HHCHCTHPATH HA HCMIPABHOCTH, YPEIHOCTH H NPErIeIHOCTH
HaNpPaB/bCHOI CICKTPHYHOT KOJIA, MOBE3ATH €a IPaJIMBOM M3 MPE/IMETa E/ICKTPHYUHE HHCTaalm]e.
- Koa BeskOe 3aBHCHOCT OTMOPHOCTH O/1 IMMEH3M]a H TeMIepaType, TPamKHTH 01 YUeHHKA J1a Npe H3BPLISHOT Meperba npe/iBuie Kako he ce MeratH oTnopHoeT. (Ha
MpUMep, yueHHK Tpeda 1a U3MepH OTIOPHOCT HEKOT MPOBOAHMKA, 4 3aTHM 14 NPeABUH Konuka he GUTH OTNOPHOCT ako ce Y:KHHA MPOBO/HMKA MPENnoIOBH MK aKo ce
noeeha Tpu nyra), ciMuHO ypaautu vy BeskOM Bele OTIOPHUKA
- Ocrane BexGe ypaanTH Tako J1a yueHHK ypaau 0ap 3-4 Meperba Ha TOKOM peaimsaluje jente seskoe.
Enexrpomarneruzam
Teopuja
- [Tojam mMarneTHor noba 0GpaauTH Ocabajyliu ce Ha NPETXOAHO 3Hame U3 ocHoBHE 1Kone. [To MoryliHocTH NokasaTh weros o6IMK noMoly reo3eHe NULEBHHE:
- CmepoBe BelHuHHA Y MarHeTH3MY TIpHKa3HBaTH nomohy npaemia iecHe pyke, Jiepe pyKe, IeCHOT 3aBPTHxa HITH JIEBOT 3aBPTHbA;
- V3 UHAYKOBaHY eeKTPOMOTOPHY CHITY JIaTH W CMEpP MeXaHW4Ke CHIle KOja MoTHYEe 01 MHYKOBaHe CTPYje, a Y3 eNeKTPOMAarHeTHy CHily 00jacCHUTH WHAYKOBaHY
eNIeKTPOMOTOPHY CHITY KOja ce y eJIeKTPOMOTOPY HazuBa KOHTPAENeKTPOMOTOPHA CHIIA;
- [puHUMD paga eneKTPOMOTOPa M reHepaTopa jeIHOCMEepPHE CTpYje 0DpaanTH Ha peaTHUM MPUMEPHMAa ca BHINE OJ1 /1Ba CerMeHTa.
- MehycoOHy MHIYKUH]Y H BPTIOMKHE CTPYje 00paiuTH NPBEHCTBEHO OMHUCHO.
Bewxbe
[Tpu u3BOhery BekOM HACTABHUK MOJKE 1 IeMOHCTPUpa BeskOY, a 3aTHM J1a TO YPai1 HEKOJIHKO YUEeHHKA.
Paspen 11
¥YBoa y HausmMenH4ne crpyje
- Ha nouetky o0paje HAMZMEHHUHUX CTPpYja 0OpaJMTH OCHOBHE MOJMOBE W3 TPUIOHOMETPHje aKo A0 Taja Huey Ouan obpalienn y MaTeMaTHLM.
- Jledmnucaru TpuronomeTpujeke hyHKIMje, TOK TPHTOHOMETPHjCKUX (hyHKIIM]a, MOjaM pajujaHa.
- JeTtamHo 06paiuTH MPOU3BOALY MPOCTONEPHOAMYHE eICKTPOMOTOPHE CHITE, K0 H FEHE MapaMeTpe.
EfeMenTH ¥ KOJIy HAH3MEHHYHE CTPYje H IbHXOBE Be3e
- Ha noueTky HaBeCTH efleMeHTe Y KONy Hau3MEHHUHE CTpYje M 00jaCHMTH 11Ta ce [ielllapa ca eeKTPHUHOM eHEprujoM y wHma. JlerarbHo o6pajiuTH cBe eneMenTe Y
KOl Han3MeHWuHe cTpyje uprajyhu Bpemencke W (pasopeke ujarpame 3a Hux;
- M3BecTr u3pase 3a CBAKY OTNOPHOCT KopucTeln HajjeIHOCTABHH]H HAYMH;
- Koj koH/ieH3aTOpa y KOJy je/IHOCMepHE cTpyje 0DpaiHTH 1 eHeprujy onrepehieHor KoHleHsaTopa;
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- Koa peanux Besa eiemMeHaTa HaLPTAaTH NPBO BPEMEHCKE, a 3aTHM (aszopeke aujarpame v nomohy OMOBOT 3aK0Ha H TPOYITIOBA OIPEIMTH MOIYO HMIIEAAHCE H IbeH
(haszum yrao;

- JledhruucaT aMUTAHCY KOJI MapajieliHe Be3e eleMeHaTa y Koy Hau3meHudHe crpyje. [pukazati v aHanuaupati napaienty Be3y npujeMHUKa;

- Jledunucaru cee Tpu BpeTe cHara, (hakTop cHare W HeroB 3Havaj y eIeKTPOCHEPreTHLM. 3a BEKTOPE CHAre HAMOMEHYTH [1a CY HEMOKPeTHH;,

- JledrHucaTH CIOKEHO KONO M HABECTH HAUHHE 33 PELIABALE CIOKEHHX KOMA, 3a/IPJKATH Ce Ha KOJTY ¢ JIBe KOHTYpe U npuMeHH KHpXo(OBHX 3aKOHA MPH HErOBOM
peluapay.

Tpanchopmaropn 1 Tpodasnn cucremn

- Haupraru jesrpo TpaHcdopmaTopa ca HaBOjHMa M HANOMEHYTH J1a ¢KOpo caB (JIyKC NpHMapa npoJiasH Kpos ceKyHaapHu HamoTaj. M3BecTn n3pas 3a 0HOC HAnoHa 1
CTPYja NPeKo jeIHaKOCTH CHara npuMapa | cekyHaapa;

- Tpodaznu reseparop oOpaanT noMohy HENMOMUYHOI MarHeTa, jId HAIJIACUTH [1a ce Y npakcd maruet okpehe, a HaBoju ctoje. Harnacuru 3awro je norognuje
BE3WBAILE HABOJA Y 3BE3/1Y 38 HHCKOHAMOHCKY MPEkKY,

- [lokazaTh Kako ce Be3yjy NpHjeMHHMLIM KOJI CHMETPHYHOT W HECHMETpHHHOT cucTema. [locebHo obpaauTy onacHOCT 0/1 NpeKKaara HYJITOr MPOBOHUEKA Y TpohazHOM
HECHMETPHUYHOM CHCTEMY

& ObjacHuTy paznuky uzmely thazHor u aunujckor (Mehydasnor) Hanona

- Tpodaznu Tparcopmarop oGpanuth ocnarsajyhin ce Ha MoHOGhA3HH M MOKasaTH KOMOMHAIIH]E BE3HBAhA MPUMApa W CEKYH/Iapa;

- Chary TpodaszHor cueTema npuKasaTH ca TPEHYTHHM BPEIHOCTHMA 33 aKTHBHO onTepeherse M HArmacHTH NpeHOCT ypaBHOTEKeHOT cueTema, OGpPTHO MarHeTHO
noJbe npukazath nomohy dazopekux aujarpama, a NPHHLMI paja aCHHXPOHOI MOTOPA HA je/IHOM HeroBOM MPOBOAHUKY Y 0OPTHOM MAarHeTHOM MoJbY.

5. YIIYTCTBO 3A ®POPMATHBHO H CYMATHUBHO OLEIbUBAILE YYEHUKA

HacTaBHHEK, Ha MOYETKY WIKOJICKE FOJHHE HIH HA MOYETKY TEME YNO3HAJC YHCHHKE ¢a HAYHHOM OLICHHBaba, IHHAMMKOM H €/IEMEHTHMA OLICHHBAIbA.
[Tpaherse pa3eoja, HanpeoBamwa H OCTBAPEHOCTH nocTUriyha yueHuka odaersba ce JOPMAaTHBHHM W CYMAaTHBHHM OLICHHBAEM.

DopMATHBHO OLEHHBAILE CE 0/IBHja HA CBAKOM Yacy Kpos:

- npalieibe AKTHBHOCTH YYEHHKA Ha Hacy (Tj. TpoLecy yuera):

- KOHTHHYaJIHO npahierba JOCTHIHYTHX HCX0/1a M HUBOA TMOCTHIHYTHX KOMIETEHLIH]a,

- KOHTHHYa/lHO npafierse cTeneHa OCTBapeHUX NPakTHUHUX BelITUHA Ha nabopaTopujckum Beskbama,

- yuewthem yueHMKa v 3aje JHHUKOM pajy /paj y rpynama

MdopmaTHBHA OLieHa caapiku crneaehe enemenTe: onue nocTurayha yydeHuka, Onue aHraKoBarba YUeHHKA M NPENopyKe 3a 1a/be HATPEI0BAbe.
HacTaBHHK y NOCTYNKY OLCHHBaba NPUKYNJBA H OCICHKH N0AaTKe 0 NOCTHrHYhHMa yHeHHKa, NPOLIECY YUCHE, HANPEA0BakbY U Pa3BOjY YHCHHKA TOKOM FOJAMHC Y JIHCBHHKY
paja M CBOjOj NearoKoj IOKYMEHTALM|H.

CyMaTHBHO OLEH-HBAKE CE BPIIM HA KPajy NPOrpamMcke LeJMHe, MOLYJIa WK 32 KIaCH(DUKALMOHK NEPUO/L U3 NPEIMETA HA OCHOBY:

- YCMEHE MPOBEPE 3HAILA;

- KOHTpPOJIHKHX H AoMaliux 3anaTaka

- TECTOBA 3HAKA, OJIHOCHO 3a/1aTaKa 00jeKTHBHOI THIIA.

- u3BelTaja o ypahenum naboparopujckum Bexkbama

- MPOBEPOM MPaKTHUHUX BELITHHA Ha nabopaTopujeckum Bemxbama

- nojaraKa npHKYIbeHUX (GOPMATHBHHM OLICHHBAEM

OuerbnBare yueHHKa ce oaBmja y ckiaay ca [TpaunHukom o ouerwuary. [TorpedHO je, Ha MOYETKY 1IKOJICKE IOAWHE, YTBPIAMTH KPUTEPHJYME 3a OLetbuBathe (y CKiaty ca
[TpaBWIHMKOM O OLIEHNBaLY) H €a thHMa OI1aroBpeMeHO YIO3HATH YUEHHKE.,
DOPMATHBHO M CYMATHBHO OLI@HHBALE 1€0 CY Je[IMHCTBEHOT NPOoLIeca OLehHBAIbA 3ACHOBAHOT HA YHAINPE/ YTBPHEeHUM KPHTEPH]YMHMA ¢a KOJUMa CY YUEHHLH YNO3HATH.
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Haszus npeamera: EJIEKTPHYHA MEPEHA U EJIEKTPOHUKA

1. OCTBAPUBAIBE OBPA30OBHO-BACITUTHOI" PAJIA — OBJIMIIH U TPAJAILE

PA3PEJL: Teopwujcka HacTaBa Bexbe IlpakTHuHa HacTaBa

Hacraga y 610Ky VKynHo

1l 70 35 0

0 105

2. HIHJbEBH YUEIbA:

. Vo3Haeate ca OCHOBHUM MOjMOBUMA H3 00JIACTH eNeKTPHYHHX Meperba;
B Ynozuagatke ca OCHOBHUM MOJMOBUMA M3 00J1aCTH eeKTPOHHKE:

= Yrnosnasatbe YYEHHKA Ca MNPHHLIAIMOM pala SICKTPHYHHX HHCTPYMEHATA U HbHXOBOM TPUMEHOM

Vno3napare yHEHHKA Ca KAPAKTEPHCTHKAMA OCHOBHHX €JIEKTPOHCKHX KOMITIOHEHTH H CKOIOBA
Ocnocob/basare yUeHHKa 3a MPOBEPY HCNPABHOCTH JMO/1A, TPAH3HCTOPA, THPHCTOPa
Ocnocof/baBame yueHHKa 3a MPORePY HCMPABHOCTH UCTPABbauad, WHBEPTOPA U TpeTBapaua

= Yno3Hapatke yUeHHKA Ca OCHOBHUM JIOMHYKUM KOJIMMA.

% Ocnocob/baBare yHeHHKA 3a MEPeH:E SIEKTPHYHHUX BETHMHHA

= Ocnocob/baBate yHeHHKa Ha NPaKTHYHY NPHMEHY YCBOjeHHX 3HaMba

= Pazeujatbe cHCTEMATHUHOCTH, YPEAHOCTH U MPELM3HOCTH Y paay

= PazBujatbe TOrHUKOT MUILBEHA M 3aK/bYUHBALA

B OcamocTabrBaibe yueHuka y paay v yinyhusamwe na kopuuherse cTpyuHe nureparype
= Vnyhuare y4eHHKa y METOAONOTH]Y peliaBatba npodnema

3. TEME, HICXOJH, NPEMMOPYYEHH CAJIPKAJHA U KIbYUYHH ITIOJMOBH CAJIPKAJA

Pazpen: apyru
lomnummen donn vacora: Teopuja: 70 uacopa; Bexbe: 35 wacora

HnCxoau

TEMA
Ilo 3aBpiueTky Teme yuenuk he Outh y cramy aa:

NPENOPYYEHH CAJIPAKAJH / KJbYYHU ITOJMOBH
CAJIPAKAJA

00jacHH YJ10I¢ OCHOBHUX AE/10Ba CIEKTPHYHHX HHCTPYMEHATA;

e & & @

00jacHH HAYMH BE3MBaMHa AMNIEPMETPA W BOJITMETPA Y
EnexTpuuna Mepema ’

e Hapele rje ce KOpHeTe OMMETAP U MeraoMMeTap,

o 00jacHu yJIOry M IPUHLIAIT Pajia BAaTMETpa;

oGjacHu BpcTe rpelaka; o
onMine npudop 3a Mepea; .

00jacHU NMPHUHLIKIT Pa/Ia HHCTPYMEHTA Ca KPETHUM KaJleMOM .
ENEKTPUYHOM KOITY; .
o 00jacHU NPUHLKI PajJa H HHCTPYMEHTA Ca MEKUM rBozkheM; .

o 00jacHH Ha4MH paza MoHodazHor ¥ TpohazHOr HHAYKLUMOHOT .

3Hauaj Meperba y eNeKTPOTeXHHILM .

Bpcre rpemaka: rpybe, ciyuajHe M cucTemMaTcke. ANcosiyTHa 1
pesiaTHBHA rpeLika;

CTajHu 1 NPOMEH/BUBH OTNOPHHULM, KOHAEH3ATOPH, KAJIEMOBH, H3BOPH
HaroHa, PerylalloHH ayToTpaHc(opMaTopu, UT/L;

OCHOBHH JACIOBH CNCKTPHYHHUX MHCTpYMEHATa (KthLIJT&, CKane,
Ka3a/bKe, MeXaHHu3aM HHCTPYMEHTA, JISKHIITE W CIHPAIHA repa).
WHCTPYMEHT ca KPeTHHM KalleMOM- OCHOBHHM KOHCTPYKTHBHHU JIENIOBH,
NPUHLMIT Pajia.

Amnepmerap, Be3HBaibe Y eleKTpryHo Koo, BonTMmerap, Be3uBarse y
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Opojuna:

nosesyje Monoaszno u Tpohazio HHAYKUHOHO OpOjHIo;
ofjacHH HAa4YMH Pajia HATIOHCKOT U CTPYjHOT MepHOT
Tpancpopmaropa;

00jacHH MPUHIIMTI MEPEHHA OTMIOPHOCTH Y3EMIbCH:A;

oBjacHH OCHOBHH NpHHLIAN Mepersa R, L u C;

neuHHILEe OCHOBHA CBOJCTRA FEHEPATOPa CUIHATIA U HETrOBY
DIIOK LIemMy:;

o0jacHH HAMEHY OCLIHIIOCKONA H YJI0TY MOJe/IMHUX e/leMeHaTa Ha
MpPeaO] M104H ;

H3MEPH j€IHOCMEPHH W HAM3MEHHYHH HAMOH U YUECTAHOCT
OCLIMJIOCKONIOM?

ofjacHu Ha4YHH Meperba AMTHTATHHM MYJITHMETPOM:

KOPHCTH QHAIOTHH M JAMTHTAIIHH MYJITHMETAp;

MOBEIKE Y eJIeKTPHUUYHO KOJIO NMPOMEH-UBH OTHOPHUK KA0 PEOCTaT
U [IOTEHLMOMETAp);

KOPHCTH OCHOBHE MEPHE HHCTPYMEHTE: aMMepMeTap, BOATMETAp,
OMMETap, MeraoMmeTap, BaTMerap

00aBH OCHOBHA MepeHha (MepeHhe je/IHOCMEPHOT U HAW3MEHHYHOT
HATOHA, JeTHOCMEPHE U HAWZMEHWYHE CTPYJE, OTTIIOPHOCTH,
KarnauMTHBHOCTH, UCTTMTUBALE MOAYNPOBOJHUKA M KOHTAKATA)
JMTHTAIIHUM MYJITHMETPOM;

M3MEPH AKTHBHY, PEAKTUBHY M NIPUBHAHY cHATY U aKTOp cHare
nomoly amnepMerpa, BOJITMETPA M BATMETPA;

noeeske jeaHodazno opojuno:

H3MEPH CTPY]Y CTPYJHHM KielTHMa W kopuuhereM cTpyjHor
MepHor TpaHcdopmartopa;

KOPHCTH HAMOHCKKA MEPHH TpaHchOpMaTop 3a MHIHPEKTHO
Mepetbe HamoHa

KOPHCTH CTPYjHH MepHH TpaHc(hopMaTop M CTpyjHa Kielra

€JIEKTPUYHO KOJIO.

Ommertap. MeraommeTap.

YHuBepaaHu HHCTPYMEHT - HAUMH KopHuiihersa.

WHeTpymeHT ca Mekum reosikhem, cTpykTypa M NpuHUMn paja
BaTtmerap - 0CHOBHE LIeMe M HaunH pana. Onpeljuparme KOHCTaHTe
BaTMETpa.

Mepetba elekTpHYHEe CHare BATMETPOM Y KOJY je/IHOCMEpHE K
Hau3MenuuHe cTpyje. Meperse (akropa chare U - 1 - W meronom.
HMuaykunono monodaszHo v tpodazno 6pojuno. Jlsorapudto
EIeKTPHIHO DPOjUIIO.

Mepemse enekTpuuHe eHepruje MoHoazHuM K TpohazHum GpojunoM.
JlupekrTHa Besa.

HamnoHcky M cTpyjHH MepHH TpaHc(hopMaTop, OCHOBHH ACJIOBH U
npuHuMI paja. O3navasatbe U NPHKBYYHBAE HA SJIEKTPHUHY MPEY.
Crpyjna kiewra.

Mepetse esieKTpHUUHE eHEepruje U cHare, cTpyje v Hanoxa nomohy
MepHHX TpaHchopmaropa.

Mepeme enexktpuuHe ornoproctH, Ul Mmetoaa, BurcroHor mocr,
Mepetse OTIMOPHOCTH Y3eMIbetha

Mepere MHAYKTHBHOCTH M Kanauuteta aMrutanium RLC metpom
Hanaxemwe mecta kpapa Ha kabiosuma, Hanasxemwe mecta
semubocnoja. Onpehusare mecta npekuaa. Hanaxerwe mecra KpaTkor
croja.

[eneparopu curuana, HaMeHa, OCHOBHA CTPYKTYpa.

OCUHIOCKOM, MPE/rba MI04a, MOACIIABAE OCLIHIOCKOIA, MEPEH:e
jeZIHOCMEePHHX BeTHYHHA OCLIIOCKOTOM, Mepethe napaMerapa
HaW3MEHWYHUX BETHYHHA OCLIMIOCKONOM

JIMruranHu MyJITHMETPH, OCHOBHA CTPYKTYpa: Meperme 0CHOBHHX
BE/THYHHA TMTHTATHHM MYJITHMETPOM (NOJIeLIaBake HHCTPYMEHTA, paj
€a HHCTPYMEHTOM)

Ilpenopyuene n1adopaTopujcke Bexbe:
o [loeesuBarse amnepMeTpa M BOJITMETPA Y €IEKTPHHYHO KOJIO, MEPEH:E

CTPYJe M HANOHA Y KOJIY Je[IHOCMEPHE CTpYje

Perynauuja crpyje M HarnoHa noMoly NpoMeHJBHBOT OTHOPHHKA
(peocrar, noreHunomeTap).

Meperbe 0TIOPHOCTH OMMETPOM H BEOMA BETHKHUX OTIOPHOCTH
MEraooMeTpPOM.

Mepetbe akTHBHE, PeaKTHBHE U NPUBH/HE cHare U (akTopa cHare
nomohy amnepmerpa, BONITMETPA W BATMETPA.

Meperbe esekTpudHe eHeprije jeaHodazHum dpojuiom

MHAMPEKTHO Meperse CTpyje CTPYHUM TPaHC(HOPMATOPOM M CTPYHHM
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K1eLTHMa
o MHaMpekTHO Mepee HAMOHA HAMOHCKUM MEPHHM TPaHC(hOPMaTOpoOM.
e Meperse jeJHOCMEPHHX HAMIOHA U NapaMeTapa HAW3MeHUYHOT HAMOHA
OCLMJIOCKONOM

K/Lyunu mojMoBH: MepHH MOCTYMAK, MEPHH MPOLEC, MEPHH HHCTPYMEHT,
MepeHe eNeKTPHUHMX BETHUWHA, TMOBE3HBANE Y EINEeKTPHYHO KOIO,
ynorpefa MepHUX HHCTPYMEHATA, AHANOTHM WHCTPYMEHT, JIMIHTAIHH
MHCTPYMEHT, Opojuiio, MepHM TpaHciopMaTtop. reHepaTop CHrHaia,
OCLMIIOCKOIL.

EnexkTponnka

o0jacHH KpHCTAIHY CTPYKTYpY noaynposoaHuka N u P runa;
objacuu cpopmuparse PN crnioja, AMpeKTHY U UHBEP3HY
nosapusaLmjy;

HALPTA KAPAKTEPUCTHKY CHIIMLIH]YMCKE AH0ME

oGjacHH NPUHLAI paja OUIOIAPHOT TPAH3HCTOPA, CTPYjE KPo3
thera M (pakTop CTPYJHOT Mnojavara, HaupTa cuMoOon;

o0jacHH NPUHLKI pajia GUMOAAPHOT TPAHZUCTOPA KAo
npeKnIaya;

onuie npuuuun paga MOSFET-a ca HHAYKOBAHHM KaHAIOM,
oOjacHu npuHumn paga MOSFET-a kao npekuaaua;

onue npuHimn pajaa IGBT tpansucropa,

ofijacHM NPUHLIMIT pajia THPHCTOPA,

00jacHH NPUHLIKIT YK/bYUEthA H HCKJbYYetba THPHCTOPA;
oGjacHu NPUHLIAIT paja TpHjaka,

HaupTa cuMGoIe eeKTPOHCKUX KOMIIOHEHTH (1104,
TpaH3McTOpa, TpPHjaka...)

OMHILIE YJIOTY HCTpaBsbava (yeMepaua), HHBepPTOpa,
JjeAHOCMEpPHOT M HAM3MEHHYHOT NPETRApPaia U lUXOBE BPCTE;
OIMUILE TTPHHLMI pajia je,[lHOd)ﬂ'lHﬂr JAHOJIHOT M THPCTOPCKOT
MCMpaB/haya ca cpelitboM TaYKoM, Ge3 KOHAEH3aTOpa U ca hHM;
OMHILE MPUHLMM pajia TPohasHOr AHOAHOT H THPCTOPCKOT
MCIIpaB/baya ca cpeiiboM TaukoM, 0e3 KOHAEH3aTopa U ca HhHM;
OMNHMILE NPUHLIKI pajia jeaHodazHor v tpodaszHor HarnoHekor
TPaH3UCTOPCKOT HHBEPTOPA;

OMHILE NPHHLMI Pajia HAU3MEHUYHOT TIPeTBapaya ca TPHjaKoM H
jeaHocTpaHoM (pazHOM peryaLujomM;

OMNHILE MPHHLIMI paja 4yornepa, cryluTaya HanoHa;

OMHIIE NMPHHIHT pajia ONTOENKTPOHCKHX KOMIOHEHTH;

Hape/le OCHOBHA M YHHMBep3ajiHa JIOrM4Ka KoJa.

MCTIMTA UCTIPABHOCT JIM0/1a, TPAH3UCTOPA, THPHCTOPA MEPEHhEM
OTMOPHOCTH Ha NMPHK/BYYHHM elIeKTpo1ama.

o Kpucranna crpykrypa nosynposoannka. [Toaynposoaruum N w P
THIIA;

= O0pazoerare PN cnoja; JlupextHo v MHBep3HO nonapucanu PN cnoj;

o Jlnoze, cumbon, KapakTepHCTHKA;

o bunonapHu TpaH3HCTOP-NPHHLIMI Paja TPaH3MCTOPa Ha MOJENy ca
3ajeIHHUKHM eMHTOPOM.

o OcHoBHe KOMIOHeHTe cTpyja Y Tpansuctopy. Koeduuujenr erpyjuor
nojavarba;

o bHnonapHu TpaH3MCTOP KAO MpeKHiaY.

o [lpuHuun pana MOSFET-a ca WH/IYKOBAHHM KaHAJIOM;
kapaktepucTike MOSFET-a.

o MOSFET-a kao npek1ia4

o [GBT Tpan3ucTop, HaMeHa, NOoBe3HBatLe Y SNIEKTPHYHO KOJIO, H3Jla3Ha
KapakTepHCTHKA.

« TupucTop, KOCTPYKLMja U HAMEHA, KAPAKTEPHCTHKA THPHCTOPA

o Tupucrop y Koy HaAU3MEHUYHE CTpYje

o YK/bYuCHE H HOKJBYHCH:E THPHCTOPA

o Tpujak, HamMeHa, KAPAKTEPUCTHKA, MOHALIAKE Y KOy HAWIMEHUUHE
cTpyje.

o GTO THpHcTOp, HaMEHA, KAPAKTEPHCTHKA, MOHALIAKE Y KOy
Hau3MeHHYHe cTpyje.

o Hcenpasibaud (yemepadu) - HamMeHa, OCHOBHA GUIOK Lema, OCHOBHE
nojene

o Jeanodaznu AMOAHH ¥ THPCTOPCKH MCIPABIBAY CA CPEAHOM TAYKOM

o Jeanodazinu AHOAHH B THPHCTOPCKH HCTIPABILAY Y MOCHOM CIIOjY

o Tpodazuu AHOAHM ¥ THPUCTOPCKH HCTIPABILAYM

o lHBepropu, HaMeHa W OCHOBHE Nojese

o JenHodasHu M TpodasHU HAMOHCKH TPAH3UCTOPCKH HHBEPTOP

o Hau3ameHuuHH npeTBapatH, HAMeHa H OCHOBHE ToJene

o Hau3MeHWUHM MpeTRapay ca TPHjaKoM H je/THOCTPaHOM (hasHOM
perynaimjom
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noseske OMNONAPHH TPAH3UCTOP Kao NpeKuaad npema
eCKTPHYHOJ HIEMH

nosexke MOSFET kao npexkuau npema eleKTpH4HOj IeMH
noBeske jefHO(a3H1 IMOJIHH UCTIPABIbAY Ca CPE/IHOM TAUKOM U Y
MOCHOM CIOjY

HCITHTA HCMPABHOCT/IMOIHOTHIIPAB/HAYA Ca CPE/IHOM TAUKOM H Y
MOCHOM CrIOjy;

MCTINTA MCTIPABHOCT TPOha3HOT IMOJIHH HCMPABIbAYA Ca CPE/IHHOM
TAYKOM H Y MOCHOM CrOjy

MCITHTA HCTIPABHOCT je1HO(a3HOr HANIOHCKOT HHBEPTOPa

MCITHTA HCIPABHOCT TPAHZUCTOPCKOHYONEpPA - CIYLITAYA HATIOHA

o JeqHOCMEPHH NpeTBapadyn HaMEHa H OCHOBHE M0/1eNe.

o JeHOCMEPHH NMpeTBapayu-TPaH3UCTOPCKH HOMep, CIYLITAY HAMOHA

o Ontopenektponuka (poroauose, GoTOTPAHIUCTOPU H
(oroornopuuim, ceemiehe NoaynpoBoAHUYKE MO/E, ONTOKAILIEPH);

e VBOJ Y IHIHTAJIHY €EKTPOHHKY, M0jaM JMIHMTAITHOT CUIHAJIA, MojaM
JIOTHYKe Hye W jeantuie. OCHOBHA M YHHBEp3asiaHa JorHiKa Kosa.

Ipenopyuene Jadopatopujcke Bexde:

o Menuruparme HCNIPaBHOCTH HOAA M TPAH3HCTOPA MEPEHEM
OTIOPHOCTH HA NPUKIBYHHUM €JIEKTPOJaMa.

o bBuUIoIapHH TPaH3HCTOP KA0 NpeKkuIay

« MOSFET kao npexnaau

o McnuruBaibe HCIIPaBHOCTH THPUCTOPA MEPEH-eM OTIOPHOCTH Ha
NPUKBYHHUM €IEKTPOJAMA, YK/bYUeIbe H HCKIBYUetbe THPHCTOpa

o JeaHodasHu IHOJHH UCIIPABIBAY CA CPEIHbOM TAYKOM/Y MOCHOM CIIOjY

o Tpodazuu nuoaHK HCTIPaB/baY ca CPeIhboM TAUKOM/Y MOCHOM CTOjy

o JeHO(AZHM HATOHCKH HHBEPTOP

s TpaH3MCTOPCKH YOMep-CrylITay HarnoHa

Kiby4HH nojMOBH:  CIEKTPOHCKA  KOMIIOHEHTA, KapaKTePHCTHKA,
€JIEKTPOHCKA KOMIIOHEHTAa Kao [NpeKuiay, Henpaeibad, HHBEpPTOp,
HAM3MEHUUYHU [PeTBapay jeJHOCMEPHW [PETBapay, ONTOENEKTPOHCKA
KOMITOHEHTA, OCHOBHA JIOTHYKA KOJIA.

4. VII¥TCTBO 3A JUJAKTHUYKO-METOJHUYKO OCTBAPHBAILE ITIPOI'PAMA
Ha nouerky cBake TeMe yueHHKE YINo3HaTH Ca LM/LEBHMA H HCXOIMMA HacTaBe / yuerha, MIaHoM paja v HauMHUMA OLIeHHBAtba.

O0/HIH HACTABE:

HacTtasuu canpikaju ce peannsyjy Kao:

- Teopujcka Hacrasa (70 uacosa) u

- nadopartopujeke Bexde (35 uacora).
MecTo peann3anuje HACTARE:

Teopujcka HacTaBa ce peaausyje y cnelMjain3oBaHoj YYHOHKLM, a BeskOe y oarosapajyhoj nabopatopmjn Koja je onpem/beHa ca CBoM noTpeGHOM OnpeMom.

Meroae pana:

- MoHoJI01KA, AHjaiolika

- Jemoncrpauuja
- Juckycuja

- Pewapame npobiema

- IlpakTuuan paa
Iojena oje/bena Ha rpyne

Onesberbe ce Aenu Ha 2 rpyne NpUIMKOM peann3alimje Beskou.
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Ilpenopyke 3a peajn3anujy nacrase:

[Tpunukom ocTeapuBarba cajpskaja nporpaMa Tpeda KOPUCTUTH YCBOjEHA 3HALA W3 NPEIMETa MaTeMaTHKa, (JM3MKA, OCHOBE e/IeKTPOTEXHUKE, OCHOBE NPAKTHYHUX BELITHHA.
Takohe je BakHO MOBE3MBATH Cajipikaje KOJU Ce M3yHaBajy y OBOM Npe/MeTy ca oarosapajyhiuM temaTtckum nenuHama apyrux crpydHux npeamera. [Ipu tome, Tpeba umatu y
BHJLY Jla OBJIa/laBatbe 3HAbHMA W BELITHHAMA, KAao W (POPMHpPatbe CTABOBA M BPEHOCTH, NPEACTAB/LA KOHTHHYHPAHH NMPOLIEC M PE3YATAT je KYMYJATHBHOI 1€]CTBA LEAOKY MHUX
AKTHBHOCTH HA CBUM YacOBHMA, LITO 3axTeBa Behy NapTHLMMALM]Y YYeHHKA, pa3IHulTa METO/ICKA Pellictba, BEJTMKH Opoj npumMepa U kopuihere HHpopmalija U3 pasnuanTHx
M3BOpA.

Besxle opraHn3oBaTH Tako Aa ce ojeberbe e Ha ase rpyne. [To moryhHocTu, y jeHoM TepMuHy paauTy jenny BexOy, a Hajsuwie Tpu BexOe Yy jenHoM umkiycy. Jeana
BexkOa ce paJu JBa CrojeHa — LIKOJICKa Yaca M 3a To BpeMe Tpeba J1a ce ypale cBa Mepetba H obpazne pesyaratd. Ilpu u3paan BexOn cBaku yueHnk TpeQa 1a MMa NPaKTHKY M
WJIH pajIHe JIMCTOBE.

V Toky u3pajie BeskOH yuenuke Tpeba ynyhinBaru y Hauun kopuwiiiera HHCTPYMEHATA W [OBE3UBAILE e/IeMEeHaTa Ha OCHOBY eJ1eKTPHYHE LIeMe.

VY naGoparopuju Tpeda na Oy/ie 10BOJLHO PaIHUX MECTA /1a 3a jJeJIHUM PaJHUM CTONOM Oy/1y HajBUIIE /Ba YHEHHKA.

[ToueTtak BeskOM ce MOYKE O/UIOIKMTH HEKO BpEME JIOK ce He npelie noTpebHo rpanueo.

IIpenopyke 3a peaansanujy nacrase 3a remy EjexTpuuna mepema:

Teopuja

- I"petnike ofjainbaBaTi Ha IpUMeprUMa MepHUX ypehaja koju He Mopajy a Oyny enektpoHcku. ope oGjaiimberha anconyTHE M PElaTHBHE IPEIIKe Y PaTHTH H HEKOJITUKO
MPOCTHX 3a/aTaKa;

- CTasH{ U NPOMEHILHBH OTIOPHHULIM, KOH/IEH3ATOPH, KAIEMOBH ..., MOBE3ATH ¢a MPaIMBOM H3 OCHOBA eJIEKTPOTEXHHUKE, 00JACHUTH IHXOBY YJI0IY Y MeperuMa

- [TpuHUMN pana u JenoBe eNeKTpUYHUX MHCTpYMeHaTa o0jacHUTH KopuluhemeM Moena HHCTPYMEHTA WIIH pauyHApPCKe CHMYJlaluje, 3a/1piKaTi ce Ha objalibery
npuHLUMna pasa ve ynaszehu y pauyncka ofjalmberba HCTHX.

- Besuarbe amnepMeTpa H BOATMETPA Y KOJIO MOBE3aTH Ca MPaZiMBOM M3 OCHOBA EJIEKTPOTEXHHKE Y MPBOM paspeiy

- Koa Mepersa BATMETPOM W HHAYKLHOHHM OPOjHIMMA NMPHKA3aTH LIEMe BE3HBAHA U HHCHCTHPATH HA HHXOBOM PazyMeBak:y

- 3a Hanakerbe MecTa KBapa Ha kaboBiMa ofabpaTy 1o jeiHy - HajlOroIHK]y METO/LY 3a 00jalliber-e CBAKOr KBapa.

- "enepaTope curiana U OCIMIOCKON YPaaHTH caMo HH(BOPMAaTHBHO, 00jacHUTH Kako ce kopucte biok mwemy aatu y o6IMKy KOjH yHEHHIM MOTY J1a PasyMejy.

Besxbe

- [loBezuBare aMnepMeTpa U BOITMETPA ¥ €IEKTPHUHO KOO, MEPEH:E CTPYJE M HATNOHA Y KOy je/IHOCMEpHE CTpYje — yueHULH Tpeba 1a NoBesKy HeKOTUKO MPOCTHX
Kofa (M3Bop U 2-3 NOTpoLIAYa) HA OCHORY JIATE LIeMe M J1a U3Mepe cTpyje W HanoHe y kuMa. [lpu uzpaau eexxde HHCUCTUPATH HA MPABMIIHOM U YPEIHOM MOBEZHBALY eJIeMeHaTa
M 3aMHUCHBALY PE3yITaTa Meperha.

- Perynaumja ctpyje v HanoHa nomohy npoMeH/bHBOT OTHNOPHHKA — U3BPILHTH HEKOJIMKO Mepetbe (HIp. Kaja je KiH3a4 Ha MovYeTKy, Ha YeTBPTHHH, HA NIOJIOBHHH U Ha Y4
MPOMEH:HBOT OTMOPHHKA) HAMOHA W CTPYje, Kaaa je NpOMeHHBH OTMNOPHHUK Be3aH KA0 PeocTaT M Kao MOTEHLMOMETap W YINOpeIuTH UX. YUeHHLMMa JaTH LweMy no kojoj he
crajaru.

- Mepeibe 0THOPHOCTH OMMETPOM H BEOMA BEJMKHX OTNOPHOCTH MErA0OMETPOM. — YUEHHLIM Tpeba J1a H3BPIUE N0 HEKOJHKO MEPEHha CBAKHM HHCTPYMEHTOM

- Mepeibe akTHBHE, peakTHBHE H NpHBHAHE cHare H (hakTopa cHare nomohy aMrnepmerpa, BOATMETPa H BATMETPA. — Mpe Meperba y4eHHUr Tpeba fa Ha OCHOBY LueMe
MOBEKY KOO M H3Bplue meperba. Hakon tora tpeba na o6paae pesyarare. Mepere paguTi Ha HUCKUM HanoHuMa (uenog 50V)

- Mepeme enextpudHe exepruje jennodazuum opojuinom — yuenund tpeba na nosesky Gpojuno, HactapHuk Moske 12 HAa MOYETKY Yaca YK/BYYH HEKM MOTpoLIay Ha
6pojuino U 1a yHeHHLIH Ha OCHOBY CHare NoTpoLIada npoLeHe Koauko he eHepruje aa notpon 10 kpaja sesxbu (unn 3a 1 wac). [pen kpaj BeskOu ynopeuty pesyarare npoLeHe
YHEHHKA ¢4 MOKA3HBAkEM HHCTPYMEHTA

- MHIMPEKTHO Mepere CTPYje CTPYjHUM TPaHC(OPMATOPOM H CTPYjHHM KICLITHMA — CBAKH YUEHHK Tpeba Ja M3BPIIM HEKOTMKO MepeHa

- MHIMPEKTHO MEper-e HATNOHA HATIOHCKMM MEPHHM TPAHC(OPMATOPOM — CBAKM YUeHHUK Tpeda J1a H3BPLIH HEKOJIMKO Mepeba

- Mepetbe jeIHOCMEPHHX HaroHa H NapamMeTapa Hau3MEHHYHOT HAMOHA OCIMIIOCKOTNOM — TTOBE3aTH ¢a IPajMBOM W3 OCHOBA €/IEKTPOTEXHHKE

IIpenopyke 3a peannsanujy nacrage 3a remy Ejgexkrponnka:

Teopuja
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— Kpucranna ctpyktypa nonynposoanuka. Ilonynpoeoanuun N uw P Ttuna, O6pazoeaie PN cnoja; JlupekTHo W WHBep3Ho nonapucand PN crioj — ompaauTH
UH(OPMATHBHO;

- Koz ceux enemenata (J1M0/1e, TPAH3UCTOPH ... ) OAPaJUTH cUMOOII, MPUHLMI Pajia, KApaKTEePUCTHKY, 3a 1ITa ce KOpUcTH Oe3 yacka y MaTeMaTH4Ke aHaln3e.

- Tpanzucrop Kao npekuaay — oDjacCHWTH NPHHLMI NPEKK1alba KoJa .

- Menpaemauu (yemepauu) - HameHa, ocHOBHA G110k 1mema, ocHoBHe nojene. O0jacHUTH NPUHLIMI pajia, paziuky Wimelhy IHOAHHX W THPHCTOPCKHX HCMIPaB/bavd, Kao u
usmely ncnpassbaua ca u 6e3 koHjieH3aTopa. He ynasutu y matemaTHuke aHajuse.

= WuBepropy u npereapayn — oIpaHTH NPUHLKI paja. HaMeHy, Oe3 yacka y MateMaTHike aHaln3e

= OnropenekTpoHtka 0GjacHHTH NPUHLIMI paja eIeMeHATa H I1e Ce KOpHeTe

- EneMenTe AMrUTAlIHE €NEKTPOHHKE OAPaIHTH HH(POPMATHBHO.

Beuxche

b HCI’IHTHBHI[:C HCHPBBHOCT}‘I adoga H Tpauzm:Topa MCpCIbCM CITI'IO]:)HOCT}‘[ Ha I'I[.)}‘IKJ]Jy"lHHM cncx‘rponama i }/lICIIHLU‘IMa JATH HEKOJIIHKO paznuumnx avoaa M
TPAH3UCTOPA, Jla HA OCHOBY O3HAKE M KaTasora yTBp/Ie O KOM C/IEMEHTY je Ped, a 3aTHM [1a HCIHTA]Y HhHXOBY HCIIPABHOCT MEPEHEM OTIOPHOCTH.

- bBunonapHu TpaH3HUCTOP Kao Npekuaay — yueHHK Tpeba 1a MoBeske KOO Ha OCHORY 1eMe M J1a H3MEepH CTPY]Y NPH K0joj ce TPaH3HUCTOP OTBapa, OTHOCHO 3aTRapa

- MOSFET kao npekujau - yueHMK Tpeba 1a nopeke KOO HA OCHOBY LIEME U J1a U3MEPH HATIOH MPH KOME ¢e TPAH3UCTOp OTBapa, OJJHOCHO 3aTeapa, BoauTH pauyHa na
VUEHHUIIM MPUMETE HA KOM HAMOHY €€ TPAH3UCTOP MOTIYHO OTBapa

- HMcnnTrBame MCnpaBHOCTH THPHCTOPA MEPEeHEM OTMIOPHOCTH Ha MPHKLYYHUM eIeKTPOaMa, YKIbYUCH:E 1 HCKIbYHCH:E THPHCTOPA — YUCHHULH Tpeba 1a MpBo HenuTajy
HCIPABHOCT THPUCTOPA, a4 3aTHM 14 NOBEIKY CJCMCHTE MO IEMH H H3BPLIC YK/BYUCHC H HCK/bYUCH:C NOTpoLIava

- Jeanohazuu AMOAHM UCTIPABIBAY €A CPEIHLOM TAYKOM/Y MOCHOM CrOjy — yueHWK Tpeda Jla NoBeske eeMeHTe HA OCHOBY IUEME M U3MepH yIasHu (HAM3IMEeHW4HH) U
M3a3Hu (jeiHoeMepHu) HanoH npu omckom ornrepehesy. Meperse u3Bpiunti npso 0e3 koHaeH3arTopa, a 3atuM ca um. Bexdy panurn na curyprom nanouny (ucroa S0V)

= Tpodazuu anoaHKu Hcnpaebay ca CpedboM TAYKOM/Y MOCHOM crojy. - YueHHK Tpeba /1a M3BpIIH MEPEHE Ha YHANpPEeA NPHIPeMIbeHO] MakeTH. MepH ce yiasHu
HAW3MEHHYHH HANoH ((a3HH U JIMHHUJCKH) M HAIA3HH jJeJHOCMEPHH HAaloH, ca M 0e3 KOHAEH3aTopa Y3 HeKOJIMKO PasIMuuTHX oMckux ontepehersa. Ilpu peanuzaumju BexOe
CKPEHYTH NazKiby VUEHHLIMMA HA FPAJUBO U3 OCHOBA eflekTpoTexHuke. BemxOy paanuT Ha curypHoM HanoHy (ucnoj 50V)

- Jennodaznu HaMOHCKK MHBEPTOP — M3BPLUMTH MEPEILE YIA3HOT M M3JIa3HOT HanoHa Ha MakeTH. BesxOy paautu Ha curypHom Hanony (uenoa 50V)

- TpanszucTopcky 4onep-crnyluTay HarnoHa - H3BPLIMTH MepPeH-e YJIa3HOT H W3JIa3HOT HaroHa Ha MakeTH. BexkOy paauTy na curypHom Hanouy (ucrog S0V)
[Ipenopyuenn 6poj uacosa no Tremama:

Enextpuuna mepema:

- TeopHjcka HacTapa 34 waca

= nabopatopujcke BexOe 16 wacosa

Enexrponunka:

= Teopujcka HacTaBa 36 yacopa

- naboparopujcke seikbe: 19 uacosa

5. YIIYTCTBO 3A ®POPMATHBHO H CYMATHBHO OLEIbHBAILE YUYHEHUKA

HacTtaBuuk, Ha MOYETKY 1IKOJICKE rOJIMHE MM HA MOYETKY TEMEe YN03HAje YUeHHKE €4 HAUMHOM OlIeH:HBatha, THHAMMKOM W ElIeMEHTHMA OLICH:HBaha.

[lpaheme pasroja, HanpenoBamba H OCTBApeHOCTH MocTHrHyha yueHnka ofaB/ba ce (hOPMATHBHHM M CYMATHBHHM OLICHHBABEM.

Ouemnpame y4eHHKa ce o/1BHja y cknaay ca [lpapunnukom o onemwusamy. [TorpebHo je, Ha MOYETKY HIKOICKE FO/IMHE, YTBPHTH KPHTEPHjYMe 3a OlleHBambe (Y cknaay ca
[TpaBRHIHHKOM O OIleH:-HBALY), MPREHCTREHO 32 CYMATHRHO OLICH:HBAE U Ca HHUMA YIO3HATH YUeHHKe

@opMATHBHO ONEHHBAILE CE O/IBUja HA CBAKOM Yacy Kpos:

- npalierbe aKTMBHOCTH YueHHKa Ha uacy (7). NpoLecy yuera):

- KOHTHHYAIIHO rpafietba J0CTHIHYTHX MCX0/1a U HHBOA MOCTHIHY THX KOMIIETeHUH]a,

- KOHTHHYa/IHO npaherse cTeneHa ocTBapeHuX NpakTHYHUX BeLITHHA Ha JabopaTopujckum BexkGama,
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yuenifieM yueHHKa Y 3ajeJHHYKOM pajy /paj y rpynama

dopmarueHa oleHa caapiu caeaehe enemenre: onue nocturiyha yueHuka, ONUC aHrKOBAbA YUCHHKA M MPENOPYKE 3a [a/be HATPEI0BabE.

Hactasnuk y nocTynky olenBatba NPUKYNba W Oeseiku nojarke o nocturuyhuma yuenuka, npoliecy yuerba, HarnpeaoBarby H pasBojy YHEHHKa TOKOM FOJHHE Y AHEBHHKY
pajia v cBOjOj MearoLIKoj TOKYMEHTALH]H.

Yuenuke tpeba ocnocoG/baBaTH M OXpaOpHMBATH 1a MPOLEH:YJY CONMCTEEHU HANpPENdK Y OCTBAPHUBAHY MCXOJd, KA0 W HanpeAak APYrHX YyueHuka, y3 oaroapajyhy
aprymeHrauujy.

CymMaTHBHO OIEHBAILE CE BPLIM HA KPajy NPOrpamMcke LeIMHE, MOAYJIA WK 32 KiacH(DHKALMOHH NEPHO/L H3 NPE/IMETA HAa OCHOBY:

YCMeHe MpoBepe 3Haiba;

KOHTpOIHKX M aoMaliux 3anartaka

TECTORA 3Hakha, O/THOCHO 3a/1aTaka 00jeKTUBHOT THIIA.
u3eelnTaja o ypahenum naboparopujekim Bexkbama

MPOBEPOM MPaKTHIHHUX BEIUTHHA Ha NabopaTopHjcKUM BekbaMa
nojaTaka MnpUKynbeHUX (POPMATHRBHUM OLIeH:HBAEM

M@OpMaTHBHO W CYMATHBHO OLICHHBALE /ICO CY JEIMHCTBEHOT MPOIEca OlieHMBakba 3aCHOBAHOT Ha YHaNpe/l YTEpheHHM KPHTEpHjyMHMa ca KOjHMa ¢y Y4eHHIIH GJaroBpeMeHo
YIO3HATH.
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Hazune npeamera: EJIEKTPUHYUHE HHCTAJIALIMJE

1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOTI PAJIA — OBJIMIHA U TPAJAIBE

[oauuimbk GoHa Yacopa: Teopujcka HacTapa Bexbe IlpakTHuHa HacTaBa Hacraga y 610Ky YkynHo
1 74 0 0 0 74
Il 70 0 0 0 70
111 62 0 0 0 62

2. IMJbEBH YYEHA:

- Yno3HaBame YUCHHKA ¢a BPCTAMA CACKTPHYHHX HHCTANALH]A KOJE C¢ KOPHCTE Y PasHHM 00jeKTHMA
- OcnocoGspapare y4eHHKa 3a 3alITHTY 0J1 IPEBHCOKOT HAMOHA [10/IHPA H IberoBOr JeJ10Bakha

- Cxpartame 3Hauaja 3alUTUTHUX Mepa O/l BUCOKOI HarnoHa, obe30eluBame ycioBa noTpedHUX 3a cripoBolerse 3alTHTHAX Mepa, Kao U MPaBHIIHO MOCTYName NPUIHKOM

n3soljerba 3alTHTHHX Mepa

ViosznaBatbe ydeHHKa ca eNCKTPHUHHM. MEXaHMYKMM M APYTHM KapakTepHeTHKaMa eJIeKTPOMHCTAJaLHOHOr MaTtepujana W npubopa, paam npasuisor uzbopa u
MOHTaKe

Vno3sHaBate cBOjcTaBa M KapakTepucTHka ypehaja u onpeme 3a u3Bolierse eleKTPUYHUX HHCTANALK]a

Kopuinherse tabiuia y KojuMa cy jaTe KApakTePUCTHKE NOjeIMHUX elleMeHaTa u ypehaja

Yno3Hapate cTaHAap/Aa U TEXHHUKHX Mponuca 3a n30op onpeMe, MOHTaKe W O/IpikaBatba eeKTPHYHUX HHCTanalmja

VnosHaBame yCI0Ba M 3aXTeBa KOJM Mopajy ja OYay HCNYHeHH NpH ni3Boherwy W Kopuiihewy enekTpHUHMX HHeTanalu ja

VnozHaeate kel X TEXHHUKHX NPOMNHCA KOjUMa ce peryuiie u3epohere eNeKTpHUHHX HHCTAAlHja Y HOPMAJIHUM M oceDHHUM YClIoBUMa
Ocnocobibapame 3a u3Boherse eNeKTPUUHUX UHCTaNalK]a V cTaMOeHUM 0GjeKTHMA, jABHUM 00jeKTUMA W UHIYCTPUjCKUM MOCTPOjeHuMa

Ocnoco0/baBase 3a MPaBUITHO OJIPAABAE €JIEKTPUUHAX MHCTAIALM]A, KAO W 38 NPABHIIHO MOCTYIAkE MPH 0/1PIKaBaky M OTKIIakatby HACTA/IMX KBApOBA ¥
CIACKTPHYHHM MHCTanaljama

VnosHaeamwe cajapikaja npojekta kao u ogrosapajyhux npopauysa 3a onabupare ocurypaua v oipeljparme npeceka npoBOJHHKA.

OcnocoG/baBame 3a YCNelHH]y peallsalnjy caipiaja nporpaMa 0CHOBA NPAKTHYHHX BEIITHHA W NPAKTHYHE HACTABE

3. TEME, HCXO/JH, NPENOPYYEHH CAJAPKAJH H KJIbYYHH ITOJMOBH CAJIPKAJA

Paspen: npeu

loanmu donn vacopa: Teopuja: T4uaca:
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TEMA LIS ONL] MNPEMNOPYYEHH CAJIPAKAJH / KIbYYHH TIOJMOBH CAJIPKAJA
[lo 3appuieTky Teme yueHuk he GuTH y cTamy ja:
o 00jacHM NOJMOBE NMOTPOLLAYA H H3BOPA EHEPrHje. o [lojam noTrpoluaua 1 U3Bopa eHepruje.

Ioi & HAaBCAC OCHOBHE €/IEKTPUYHE BEJIHYHHE [-[je)],[dHH].lE. e OcHoBHE CNIEKTPHYHE BEITHYHHE HJE,ILHHMLLE.
l[0’rp(:)1j: ::m " e 00jacHH OCHOBHE HaYMHE NPOU3BO/LE, NPEHOCE H auctpubyumje | o Ilponssoama CAeKTpUHe eHepruje. .

OCHOBE C/ICKTPHYHE CHEpH]C. ) o IlpcHoc 1 aucTpHbyLKja CICKTPHIHE CHEPTHjE.
SRR s OMHILE BPCTE EEKTPHYHHX MHCTANAlH]a. ‘ » Bpcre enektpuunmx MHCTanAlH].

¢ e HaBejle OCHOBHE JIENIOBE EJIEKTPUUHHUX UHCTANAlIK]a. . s JIeNnoBM eNeKTPUUHMX MHCTANALM]A.

HHCTAJALH]A

Kibyunn nojmosu: [orpoina4, u3sBop eHepruje, eekrpuyHe HHCTalAlM]je

Mepe 3amrnre
0J1 CTpYjHOr

HaBe/le OMACHOCTH O]l EJIEKTPUYHE CTPYJje.
Hapeae M 00jacHH Mepe 3alTHTE O/ CTPYJHOT yaapa.
Haeoau npouenype npysxama npee nomohu npee nomohu npu

e OnacHOCT 0]1 €/IEKTPHYHE CTPY)E HA HOBEKA.
e Mepe 3aluTuTe 0 LITETHOT AEJI0BaLA CICKTPHUHE CTPYje.
e Ilpra nomoh npunukom crpyjHor ynapa.

I yaapy eeKTpudHe cTpyje
e MPHUMEHH 3aLUTHTHY ONPEMY M 3aLUTHTHE Mepe. K/by4HH NOjMOBH: CTPYjHH yaap, MEpe 3alITHTE
Anar 3a ¢ pa3HKyje W KOPHUCTH pa3He BPCTE anara. e Auar 3a n3Boljerse 1 opkaBarbe eNeKTPHYHUX MHCTAIALIM]a
u3sobheme n
o/IpiRaBame
eJIeKTPHYHHX
HHCTAIANNjA
e HaBejle MaTepHjane Koju ce KOPUCTE 3a W3pajly NPOBOHMKA o TlporojaHuuM 1 KaBNOBK: MaTepHjas 3a U3pajy NPOBOJHKKA U KabloBa,
e HaBE/le MaTepPHjalie KOjH CE KOPUCTE 3a H3pajly M3oMalmje HEW3010BAHH MPOBOAHMIIA, H30J10BaHH NPOBOAHNLM, KabJOBH, O3HaYaBabe
e HaBEJE BPCTE HEW30/I0BAHMX NPOBOAHUKA W 0Jabepe HHXOB NpOBOAHHKA H KabJ10Ba, CTaAHAAP/HE NOBPLIKHE NONPEYHHX Npeceka
[pecek Ha OCHOBY cTpyje onrepeliesa kabnosa.
e HABEJE BPCTE M30JI0BAHMUX MPOBOJHHKA M HUXOBY HAMEHY o M36op nonpeunor npeceka NpoBoAHMKA W kab10Ba Ha OcHOBY Tabena u
e HaBeae BpeTe Kab10Ba M 00jacHH rae ce pUMetbY|y YCIIOBA MOJIarama.
« opnabepe mpecek NPOBOJAHHKA OCHOBY Tabena H ycnoBa nonaramwa. | « Ilpudop 3a uncranaunone kabaose: 00yjMHLE, pa3BOJHE KYTH]E,
E . ¢ onabepe THI H30/I0BAHOT MPOBOIHHKA MK Kab/1a HA OCHOBY kabnoBcKke yROJHHULIE.
Emﬁ::zl‘:::{x YCJIOBA MOJIarama _ o IlpuGop 3a eneprercke KaQﬂone: KabioBcKe rape, kabIoBCKe CNIOjHHILE,
ERCTATANE]A * TYMa4yH O3HAKE W30JI0BAHWX MPOBOHHKA M Kadnosa. KaGnoBcKke mamyHuiie, CnojHuLE 3a kabaoBcKe une, npubop 3a
obenesxaparbe kabnopa.

ofjacHu NpHUMeHy eJIeKTpOHHCTaIalHOHOT NpHbopa

HaBe/le BPCTe WHCTAIALLMOHUX LEBH

uzabepe npevHUKe HEeBH npema dpojy ¥ MOBPLUIMHY MONMPEYHOT
npeceka H3010BaHUX NPOBOAHMKA M KaloBa.

HABE/1e OCHOBHE MPeNopyKe 3a MoJararme NpoBoAHHKA
MHCTaNaUMOHUX LEBH M npubopa.

paznuKyje paznuunTe npuksbyune ypehaje.

ofjacHy HaYHH NOBE3MBaba NPHKBYUHOT ypehaja Ha enekTpHuHy
HHCTANALH]Y.

o MucranaunoHe UeBH M HUXOB NPUOOP: METAlIHE W HEMETAlHE LeBH, W3bop
MHCTANAIMOHKX 1IEBH TTPEMA NPeYHUKY H OpOjy NMPOBOJHKKA, NpUOOp 3a
LEBH (CMNOJHMLE, TIYKOBH, Pa4Be, PA3BOIHE KYTH]E).

o llpubyunn ypehaju: npHKbYUHHLE - TO/1€J1a MPeMa KOHLEMLH|H, MecTy
yrpajte, MexaHH4Ke 3aIUTHTe, YTHKAYH.

e Enementu sawrure: TonsbueK ocurypauu tiina D u B, ayromarcku
OCHI'ypayuH, BUCOKOYYHHCKH OCHTYPaiH.

o M30o0p HasuBHe cTpyje ocHrypaya rnpema rnonpeyHom rnpeceky MpoBOJAHHKA.
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Hapejie 3alTuTHe ypehaje

objacuu ynory 3awtHTuux ypehaja

o0jacHM HAUMH NTOBE3MBALA 2AINTHTHUX Ypehaja Ha enekTpuuny
MHCTanaLmjy.

Habpoju npeKnaade KojH Ce KOPHCTE Y €NEKTPHUYHO] HHCTATALM]H.
ofjacHH MPHHLKT paja NPeKHIa4YKHX eleMenaTa

. l'[pemmaqicu CJICMCHTH: pacTaB/ba4vu, 1'p€66ua0'rc CKJIOINKE, HHCTaIaLlMOHE
CKJIOINKE, KOHTAKTOPH, TACTEPH.

Kibyunn nojmosu: [1posoanuk, kabu, nonpeuHu rnpecek, ocurypad,
npekuaay

[leme y
CJIERTPHIHHM
HHCTAJIALHjaMA

KOPHCTH OCHOBHE CHMMBOJIC Y CICKTPOTCXHHIIH
LpTa LeMe jeHOCTABHHMX MOHO(AZHUX U TPO(AIHHX CTPYjHHX
Kona

e CumG07H M 03HAKe KOjH €& KOPHCTE Ha IlleMaMa eleKTPHYHKX
MHCTanaluja.

s JeqHOMONHE leMe U LeMe Be3e.

o llleme Bese v jeAHONOIIHE LIEME CTPjHHX KOJIa OCBET/bEIba.

e Illeme Bese W jeanonoane weme MoHohazHux 1 To(hazHHX CTPYJHHX KoJia
YTHUHHLIA H TEPMUYKHX [10TPOLIAYA

K/pyunun nojmosn: Illema, Mmonodazuu, Tpodhazuu
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Paspen: apyrn

loauutbu Gonz yacosa: Teopuja: 70 yacosa

TEMA

HCXO/IH
Ilo 3aBpiieTKy TeMe yueHHk he OMTH y cTamby na:

IIPENOPYYEHH CAJPKAJH / KJbYUYHH ITOJMOBH CA/IPAKAJA

Bpcere u genoen
eJIeKTPHYHHX
HHCTAJANMjA

ne(MHHILE eNeKTPUIHE HHCTAIalnje

ofjacHu HAMCHY |

crnelu(pUIHOCTH MOje/IMHUX BPCTa eIeKTPHUHUX HHCTalalkja
o0jacHH HaMeHY NojeInHKX JIeJI0BA eNeKTPHYHE HHCTaNalHje
ofjacHu HaYHH NPUKIbYUetba 00jeKara Ha MPeKy

o [lonena enexTpuyHUX MHCTANIALMja: HHCTANALIKjE jake CTpYje W cnale
cTpyje.

o Hucranaumje y cyBHM M BIQKHHM MPOCTOPHjaMa

« IIpuBpemere HHCTaNalLMje

¢ ['pomoBpancke HHCTAIALIK]E

o HMucranaumje manux Hanosa.

o Hucranauuje y npocropujama ca ciedpHUHUM YCI0BHMA.

o JlenoBH enekTpUYHUX HHCTANALH]ja.

o [IpuKibyuak eneKTPUYHHX MHCTANAlMja Ha MPEIXKY, Haa3eMHH KyhHH
NPHKbYYaK, KaOJOBCKH KYNHH NpHKIbYYaK.

o Paspojne Tabne U opMaHH (HaMeHa, KOHCTPYKLHja H nojena).
CtpyjHa kona (ocBeT/betbe, YTHUHULIE, CUrHATIM3aLHja 3BOHA..)

o Hucranaumje cnade crpyje (tenedon, TB anrena, unrepdon, cuctem
3ALITHTE 071 NOIKAPA, CHCTEM 3aLITHTE 0/1 NPoBae)

Kibyunn nojmoBu: I'pomolpaH, enekTpuuHa Mpeka, CTpYjHO KoJio

Crampapan u

MMeHYje OCHOBHE nporuce y 00J1acTH eNeKTPHYHUX HHCTAlalMja
npoxale u3Bope v 3HauajHe ojpeade TeXHUUKMX HOPMaTHBA
nedMHKILE 3aBpIIHE 01peade TEXHHYKHX Mponuca

o Texuuuka perynaruea, nojam crangapaa (DIN, [EC, SRPS). ITojam
TEXHUUKHX NPONuca (eI1eKTPOTeXHHYKH POITHCH).
o ['paHcku ¥ MHTEpHH cTanzapad. TexHHYKe NPernopyKe M YIyTCTEA.

“LZT;:;Z? CNpOBO/M Mepe W oapede U3 npaBHiIHKKa 3a oarosapajyhe pagose | l_lpfon MCH 3a H3BONjetbe eIeKTPHUHUX MHCTAaLH]a Y cTaMOeHHM
WK obaacr objekTuma
CJICKTPHIHHX ; -
- HABO/IH 3HAYA] MPUMEHE CTaHJap/a U Npornuca o YnozHapame ca 3aKOHOM 0 W3rpajikbH ofjeKkara v JIOKYMEHTHMA 3a
Boljerbe eNeKTPO HHCTAATEPCKUX Pa1oBa.
Kibyunn nojmoBn: 3aKoH, CTaHAAp/L, TPOITHE, NPEnopyka,
Mpukmsyuar objacHu HaMeHY NPUKIbY4aka Ha objekar o Haazemuu npuksbyuak (KpOBHH M 3W/1HK)
objexkTa Ha HaBe/1e 1Mo/ey NpUuKkbyvaka Ha o0jexkar Hzeohemwe naazemuor npukibyuka nomohy camonoceher kabnoeckor
HHCKOHANOHCKY HaBE/1e T0jeINHe eIEMEHTE HAI3eMHOT W MOI3EMHOI TPHK/bYHKA cHona (SKS), camonoceher kabna v ronum nposoaHuumuma
MpPERY o0jacHH Ha4YMH M3pajie H NOBE3HBaba HAA3EMHOI U MOA3EMHOr « Kabnoecku npukibyuak
MPHK/BYYKa « Hzpoheme kabnorckor npukbyuka Ha kabnoecky HH mpexy u Ha
Hasemuy HH mpexy.
Kibyuanu nojmosu: [lpurbyyak, cion
Hspana * 3HMJIApPCKH PaloBH - pa3zMepaBaibe W oDenekapatbe, Konamwe v Oylerme
CJCKTPHIHHX o0jacHH H3paLy NojeMHUX eNeKTPHYHHX HHeTANaLH]a 3MI0BA.
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HHCTAJIALH]A Y
objexTHMA

« ofjacnu nose3uBaIbLe H MONTAIKY MPEeKHIaua, yTHUHHLA, (PUKCHHX

pas/iMKyje eJeKTPOMHCTAIALHOHY Onpemy | npudop

MNPUK/bYYaKa U CBCTHIbKH

[MTocrasbarse u npuuspiulineare MOHTAKHUX Pa3BOAHUX KYTH]A U
HHCTAJAUHOHHX LIEBH

EJ']BKTPH'-[HE HHCTELI'[aL[HjE Y 34y - HENOCPEAHO ¥V 3U, V HHCTATALIMOHHM
LEBUMA, Y OTIaTH — OeToH

EnekTpuuHe HHCTaTalMje MCTOM ManTepa - Npubop K Npenopyke.
EnexTpuyuHe HHCTANAIM]e HA 3HJLY - OICTOJHHM o0yjMHIaMa, Y
WHCTANALHOHKUM 1[EBUMA, KaHATuMa

Esnexrpyune nHCTanalmje y npocToprjama ca kajaoM v Tyinem: npubop u
Nnpenopyke.

[Mocraesbame - noJaramke NpOBOJAHHKA ¥ 3H/, LIEBH H KaHaJIe.
[Toeesupame y pa3BOIHHM KYTH]jaMa

MoHTaxa ¥ nope3uBambe MNpeKdiada, YTHUHHLa, qJHKCHHX [PUKJbY4aKa
[MocTaBibame M NOBE3UBALE CBETHILKH

K/byunu nojMoBu: npekuiay, yrUuHULA, CBETUILKA, PA3BOAHA KYTH]a

Tenexkomynnkan
HOHE H CHIHAJIHE
HHCTAJIALMje

KnacHHKyje BpeTe M Je/IoBe TeIeKOMYHHKAIIHOHHX HHCTANaH]a B

MHCTANALM]A CHI'YPHOCHUX CHCTEMA
ofjacHu Ha4YWH paja NojeIMHUX efieMeHaTa i MHCTanaluja

YO4apa pazjiHKe NpoBOJHHKA H kabnoea 3a TCICKOMYHHKALIHOHE H

CUrHAITHE HHCTanaluje
HaBe/le OCHOBHE MPOTHCe W CTaHaap/e 3a u3paiy
TENEKOMYHHKALIMOHMX M CHIHAJIHMX HHCTAlaLMja

TenekoMyHHKalUMOHH KablI0BH, BpeTe W KOHCTPYKIMOHH €/1eMEHTH
Oznauagaise, yiiora apMartype, ekpana, Hoceher enementa y kabiosuma,
crnosbHH yTHlaju Ha TK kabnose)

Cranaap/n U MpoIKecH 3a H3Ppa1y TeIeKOMYHHKALMOHHX H CHIHATHHX
HHCTaNalMja

TeneoHcka HHCTANALW]A — TPOBOJHHULIM W YTUUYHHLIE,

HHcTanaumje 3a aHTEHCKH cicTeM (MacHBHH AHTEHCKH CHCTEM -
KOAKCHja/IHH KabJOBH, KOHEKTOPH W aJaNTepH, CrIHTepH/KamiepH
OJIBOJIHHLIH;

Hucranaunja untepoHCKUX CUCTEMA - AYHO, BUIEO CHCTEMH:
[TpoTuBnanuuHO OCcBET/bEIbE

HHcranaumja 3a BH1€0 HAA30p;

Hurepuer mpexka - UTP xabnosu

“HCTBJ'[B]_[HjE ]'[P(]THB]'[FIDBBIIHGF a.napM}mr CHUCTCMA

Kipyunn nojMoBn: TellekOMYHHKalIHja, CHrHAJIHA HHCTalalHja

3amTuTa 011
€JIEKTPHIHOT
yiaapa

. o

neuHmLLe WTa je CTPYjHH (SJeKTPHUHH) yaap.
HaBe/le Kako CTpyja jesyje Ha opraHuzam.

OlIpe/In KOjH ¢y NnpecyHH (paKTopu NPHIMKOM CTPYjHOI yaapa.

HaBe/Ie KaKO Ce BPLUU 3allITHTA O/l HATIOHA J0/MpPa.

HABE/le TEXHHYKE MEPE 3alUTHTE O/ JHPEKTHOT 104Hpa.
HaBe/le TEXHHUKE Mepe 3alUTHTe HHIAMPEKTHOr A0AHpa
pas/MKyje CHCTeME 3ALITUTE U HHXOBE MOCEOHOCTH
ofijjacHu paznuke y W3Boheky MHCTANALM]E Y 3aBUCHOCTH O]
CHCTEMA 3alUTHTE.

. o

VTHUA] eIeKTPHYHE CTPYje Ha YOBeKa

[Tojam IMpeKTHOr U HHAMPEKTHOT Jl0JiHpa

HcroBpemena 3aiTuTa o/l AMPEKTHOT M MHAMPEKTHOT J10/1MPa.

3aiTura 01 AMPEKTHOT 104Mpa.

3alTHTa o1 MHAMPEKTHOT J10Hpa.

3awTUTa ayToMaTcKuM UcKibyuereM Hanajama (TN cucrem, TT cucrem,
IT cucrem

3awrruta nomohy sawrtutHor ypehaja andepernunjante cTpyje

IIpoBepa HEeMPEKHAHOCTH 3AIUTHTHOT MPOBOJIHHKA
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*  H3J103KH 3|1aqaj NPHUMEHE M 3aLlUTHTE OJ1 CJICKTPHYHOI Yaapa.

e 3awrtura ynorpebom ypehaja wiace Il wiam oarosapajyhom uzonaumjom.

o 3aLITHTA NOCTAB/bAIEM Y H30JI0BaHE MPOCTOPH]je

« 3awrura ynorpebom manor pajanor Hanona (SELV)

o 3aITHTA EEKTPUUHUM O/IBAjatbeM

o ['maBHO M IOMYHCKO W3jeIHAaYaBatbe MOTEHIM]ana.

« [IpocTOpHje ca KagoM H TYLIEM - mocebHe TEXHHYKE MEPE 3allTHTE Of1
€NeKTPUUHOT yapa.

Kbyuauu nojmosu: Jloaup. andepenuujan

e HaBele BPCTE rPOMOOPAHCKHX MHCTAlaLM)a
neduHMLIE M3jeHavaBabe NnoTeHLrjana y objexry

e HaBE/le MaTEPHjale U eIEMEHTE KOJH C& KOPUCTE 3a U3paiy
rpoMobpaHcke HHCTaaluje

o DuznuKe ocHOBE aTMOC(epeKOr Npabesa.
Crnosbawmba rpomobpatcka HHCTaIALM]a: PUXBATHH CUCTEM, CIYCHH
NPOBOHULIM 3 Y3eMIbeHbe, H3je/IHAuaBaIbe [OTeHLHjaA.

o VHyTpaua rpoMoGpaHcKa HHCTanaLMja: W3jeiHavuapatbe noTeHLUmjana,

I'pomofpancka | e Hagelae OCHOBHe Mpomnuce 3a u3sohjerme rpoModpaHcke HHCTANALIK]E OrpaHiyaBare NpeHanoHa aTuTHuM ypehajuma.
HHCTAJIALHjA oQjacHu nocTynak u3paje H KoHTpose rpoMobpaHcKe HHETaIalK]e EnemenTn rpomobpaHcke HHETaIALM]E.
H3pana rpomobpancke HHCTanauje.
Konrpona rpomobpancke MHcTalalUM]je
Kibyuuu nojMoBm: arMocepeko npaskiberbe, NOTEHLM]all, NpeHanoH
0GjacHUTH YJIOTY, elleMeHTe y3eM/bHBaua. EnemeHnTH y3emibeba: y3eM/bHBAY, 3eM/bOBO/I, CAOUPHH 3EMJBOBO/L.
e HABE/E Y3eMIbHBauUe Koje ce ynorpedibapajy 3a y3em/bere o lloaena yzemibersa no (hyHKUH]H: 3alITHTHO, PAAHO, IPOMOOPAHCKO,
objekara. 3/IPYIKEHO.
e HaBe/e MaTepUjalie KOJM ce KOPUCTE 3a 3pajly Y3eM/buBaua o TunoBm y3emsbHBaua: no mMarepujany o kora cy uspahenu (ueeu, Tpake,
e OIMHILE NOCTYNaK MPaBHIHOT NMOBE3HBaALA Y3EM/bHBAYA. njioye), 1o HaurHy H3eohera (XOPH3OHTAIHH, BEPTHKAIHH, KOCH), 110
Viaki e e 00jaCHHMTH YJIOTY H eJieMeHTe y3eM/bHBaua. CPe/IMHH 110 KOjOj ce NoNlaky (Y3eM/bUBAUM Y 3eMIbY, TeMeJbHH

y3eMJbUBAUM), 110 00IUKY (NPCTEHACTH, MPEIKACTH).
Marepujan 1 Tipecek yzemIbHBaya.

Creurdyna oTHoOpHOCT TJA.

OTNOpHOCT pacnpocTHparma y3eM/bHBaya.

. Mepen:e OTNOPHOCTH Y3€M/bHBa4a

. o o

K/byuHn nojMoBH: Y3eM/behe, OTIOPHOCT PACNPOCTHPaAbA

MonTaxka n
NMOBe3HBAILE
pasBoaue Tad.e
crana

Haeene ypehaje u onpemy norpebuy 3a monTaxy pazgojaxe tadne.
e 00jacHH HAYHH MOHTakE pa3BojiHe Tadie.
e Onuuwe 3nauaj pacnozene ontepehersa no aszama.

e llprame jenHonnonne weme passoaHe tadie

« Pacnogena onrepehema no gaszama

« H36op ocurypaya u onpeme.

o MoHTaka elieMeHaTa i noBe3uBat-e elieMeHaTa npema jeiHornonHoj
LIEMH.

e CrpyjHa Kona v cabMpHHLIE 38 HYJTY H Y3EMILEHbE.
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Kibyunn nojmosu: pazepoana tabna, pacnoaena onrepehetba, cabupruue,
OCHIYpauH
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Paspen: Tpehn
loauurbn Gonz yacosa: Teopuja:62 yacosa

HCXO0u

TEMA
Ilo 3aBpuieTky TeMe yueHHK he 6uTH y cTamy na:

MNPENOPYYEHH CAJPKAJH / K/bYYHH MMOJMOBH CAJPAKAJA

e HABEJC BPCTE CTEMCHHIIHUX ayToMaTa
« o0jacHH 1ieMe Be3MBakba CTEMEHHIIHHX ayToMaTa

Crpyjna koJa ca
CTeneHHIIHHM
AYTOMATOM

o CTpyjHa KONa OCBET/bEH:A Ca HMIYJICHHM OHCTAOHIHHM pesieoM (MMIYJICHOM
CKJIOMKOM).

s Bpcre creneHuiHAX ayTomara (TajMepa) U 1eMe MoBe3nBamAa (jeIHONOIHE W
pasBHjeHe Leme).

. HSpa\,ﬂ,a CTENCHHUILLIHOTI OCBCT/ECHA Ca CTCNEHHILIHUM ayTOMaTOM, TPOAHYHO H
HYETEOPOMHYHO.

K.byunn nojmosn: buctabuino, ayromar

* HAaBeae OCHOBHE CBETIIOTEXHHYKE BEITHYHHE.

o HaOpoju CBETIOCHE W3BOpE

OIMHILIE OCHOBHE KAPAKTEPHCTHKE CBETIOCHHX H3BOPA.
HABEJIE OCHOBHE THIOBE CBETHILKH

HaBEJIE YCJIORE 34 MPABHITHO M JI00PO OCBET/HEHE.

M3BEMIE JeTHOCTABHHM]H MPOPavyH YHYTPALIbET OCBETIheHha

e o @

Enekrpnuno
OCBET/hEH:e

o OCHOBHH NMOjMOBH: CBETJIOCHA ja4MHA, CBETIOCHH (PIyKC, KOTHYHHA
CBETIIOCTH, OCBET/baj, Oibecak

« Bpcre cpeTNiocHUX H3BOPA: CHjANTHIE ¢4 METAHUM BlaKHOM, (iyopeclieHTHe
cHjallLE, HEOHCKE LIeBH, NocebHe BPCTe CHja/IMIA, CBETHILKE H HhHX0BE
CBETJIOCHO MEXaHUYKE KAPAKTEPHCTHKE.

e Cujanuile HCTyibeHe MeTalHWM MapaMa (JKMBHHE CHjallulle BHCOKOT MPUTHCKa,
HATPH]YMOBE, META/I-XaJIOreHW/IHE, CHjalTHLE).

o Ceemiehe ueBH: NPUHLKN paja U IPUMEHA.

e Komnaxrhu duyo n3sopu. Pazsoj komnaktaux duiyo ussopa.

Tpenepetbe CBETIIOCTH K CTPOOOCKOTICKH epexar.

My KUHOHH H3BOPH CBETIIOCTH.

JIEJT cujanuie v nanenu

Crienjaite BpeTe cHjaiuia

CcTaHaap/iHu ODMIIH M BEJIHYHHE NOAHOK]A.

3alUTHTA CBETH/LKH OJ1 MPoJopa npatiuHe U Bnare U pusHukux omrrehera

CeeTHbKa 33 KaHLENAPHje, MHAYCTPU]Y H OCBET/bEH:E MyTeRa

o CBeTHIbKE 33 OCBET/bEH:E BEJIMKHMX JABHUX MOBPLIMHA, CIIOPTCKUX TepeHa,
CHOJLHO IGKOPATHBHO OCBET/bEHE

s OcHOBHH (haKTOPH KBaJIMTETA YHYTPaALIber U CIOJballliber 0CBeT/betba.

o IlorpeGHa BpeAHOCT OCBETILEHOCTH, PABHOMEPHOCT OCBET/bEHA, G0ja
CBETIIOCTH, perpoayKkinja 0oje, esiumunatimja OJbelTamba, CeHKE).

e JeanoctaBHH npopauyH YHyTpaLltber OcBeTibetba cobe, pajHoHuLe,
YUHOHHLIE.

¢ (Merona cTeneHa Hckopuiihema, BATHA METOA)
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Kibyunu nojmosn: CBeT/ioCcT, CHjauLia, KOMIAKT H3BOPH, MHAYKuHja, JIE]],
crenen Hekopuinhema

OrnMILIE OCHOBHE e/leMenTe npubopa U MaTepujaia 3a u3paiy
JABHOI OCBET/LEILA.
OruLIe M3paay HHCTANALM]e jABHOT OCBET/BeH:A (NMPUITPEMHH,

Vnosuasame ejiemenara, npudopa 1 matepujaia 3a mwipauny JP - crybosn.
NPHKJBYUHE MJ104e, TeMesbH, H3BOPH CBET/IOCTH, CBETHIbKE
Ilponucu, pacnopen da3za, npubop 1 HauuH H3roherwa

Hucranannje rpaheBHHCKY ¥ €NEKTPOPAIOBH). o Hckon kabnoeckor poea ca nonarawem kabna v M3paaoM TeMesba u cTyOOBa
0TBOpeHor M37103KH HaunH pacniopehupatba haza no cryGosuMa M yHYTAp 3a jaBHY paceeTy
npocropa - cryba e HM3zpana wHcranaumje cryda - pacrnojena cHara.
jaBno HaBOJIe MpoLEe/ype ofpkapara JO o TMocrapsbare cTYOOBA U CBETH/LKM Ca MOBE3UBAKEM WHCTaNalWje cTyDa Ha
0CBET/bEHHE HanojHu Kabl U CBETHIBKY - pacnopel (asza
o llemuparbe opmana 3a jaHy pacBeTy - BpeTe KOMaH/IH HCKIbYUEHa H
YK/bYUEtha pacBeTe.
o KoHTposia ¥ nmyLTame ros HaroH.
o OnpikaBatbe jaBHe pacBeTe.
HaBe/ie CrernUUHOCTH HAMEHE H KapaKTePUCTHKE W3BOPa ¢ PexnamHo ocBeTIbEHE: BpCTE, CHEMUUHOCTH, TIPOMKHCH, HaulH u3Bohera 1
CBETIIOCTH W CBETH/BKH 3a HEKOITMKO ClydajeBa H3Bohema u3bop onpeme
PEKNIaMHOT HITH JIEKOPATHBHOT OCBET/bEIba ¢ JleKopaTHBHO OCBET/LEILE YHYTPALIILET TPOCTOPA — PA3HH H3BOPH CBETIOCTH,
Pexamuo u uzadepe noTpeSHy OnpeMy pekiIaMHOr U JAeKOpaTHBHOT cBETHIbKH W ofjekara
JIeKOPATHBHO OCBET/bEH>A o JleKopaTHBHO OCBET/bEH-E CIIOJBLHUX MPOCTOpa W 00jeKaTa - pazsHi W3BOPHU
OCBET/bEbe CBETJIOCTH, LIIMPHHE CHOMIA, CBETHIbKH M 00jekaTa
e H3bop onpeme
o Cucremu ynpae/baba
K/byunn nojmosn: cy0, pekiaMa, Iekopalija, yrpapbabe
Paznukyje cneunduunocTy MHCTANALM]A Y 110j€AHHAM o [lpernien u u3pana MHCTaNAUM]a N0 KAPAKTEPUCTHYHUM O0jeKTHMA
BpcTama objexara « Enextpuune uHcTanauMje MCNoa MaiaTepa M Ha 3Uy - pulop H npenopyke
HAEHTH(HKYje 1 KaacuHKyje nojeAMHauHe eleMeHTe pazHux | « M3paja MHcTanaumje 3a catoee, 03BYUeH:E, CHIHATH3ALH]Y (HAMOHH,
THIMOBA WHCTATIAIM]A. MMITE/IaHCa, LIEMe, MOHTAKA U MYILTake Y paj)
e Enexrpuune wHctanaimje y crambenum ofjektima
s BUS-uncranaimje (EIB wHcTanaimonu cuerem)
HHCTAJIALMjE ¥ > ) R ! S " : oo
7 T—— o Enexktpuune uncranauuje y japuum objextuma (1kone, DoHuLE, NOCIOBHE
3rpajie, TProEMHCKH LEeHTPU, BUOCKONW)
nipaaa

Enextpuyne uHCTaNauMje y BIaKHUM W IPOCTOPHjamMa ca nocebHUM yeaosuma
Kananuu pa3oj - NoJHH KaHaJIHK Pa3Bo/, NaparneTHd KaHalHH pa3Bojl
BosiHu4KH pazeo1 - npudop H Npernopyke.

HM3poherse npuBpemMeHe HHeTanaluje

K/byunn nojMoBH: jaBHd 00jeKTH, napanet
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e HaBE/IE PA3/IMYMTE BPCTE CACKTPUUHHUX HHCTANALM]A Y
HUHIYCTPHJH U IbUXOBE KAPAKTEPUCTHKE

Hucranaunje nanajama motopa

HMucranauuje ynpassbama

Hucranaumje y kabnoBckoj KaHATH3ALIM]H

HHucranaumje y Basiyxy. ropeMOTOPHH pa3eojl, neppopupadi Hocaun

Enexrpunune kabnoa, caGUPHHYKH PazBol
HHCTAJANMje Y « Pa3pos 3a ocBeT/belbe H IH3ATHLIE
HHIAYCTPHjH o EnexTpuuHe UHCTaNalMje 3a nuoye U NyJTOBE ¥ KOMAaHIHOj calu ca
MH(OPMALIMOHMM PauyHAPCKUM MalllMHaMa, CUIrHalliMa, anaparima 3a
JIA/bHHCKO MEpEethe, MOKa3HUM H PErHCTPY]YRHM MHCTPYMEHTHMA
o 3aXTEBH 3a MEXaHHUKO XBMHjCKH ArpecHBHE CpeAHHE
Kibyunu nojMoBH: MOTOp, pa3Bo/l, KOMaH/Ha calla, arpecHBHA CpenHa
e Hapejle BPCTe, /0B U eJIeMeHTe e/IeKTPHUHNX HHCTaNauKja | e Yro3HaBame, nponucH, norpeGHa onpema, HaunH uisohemwa
CKJIOHHLITA o l3Boheme renepatopcke M MpelkHe HHCTAIALIH]E
e HaBE/E NPOLECLYPE NPH U3PaAH eNCKTPHYHE HHCTANAlH]e o [lonarame v nope3uBabe MPOBOJAHHKA: EHEPreTCKH, HHTEP(OHCKH,
Enexrpuune CKJIOHMLITA TeneoHCKH
HHCTAJALH]je o MonTaxa npexkujaua, CBeTULKH, HHTepdona, reHepaTopa, pa3BoHUX opMaHa
CKJIOHHIITA e [loBezuBarbe pa3BoIHMX OpMaHa CKJIOHHMILTA HA MHCTATALM]Y
o [lpoeepa GyHKUHOHAIHOCTH PA3BOHUX OPMaHA
o Ognpkapame aKymynaTtopa
Kbyunn nojmosn: I'eHeparop, akymynarop
« HAaBpele BI‘JCTB1 JENOBE H CJIEMEHTE E!J'IGKTPHHHHX P[HCTE]J'[BI_[Hja }’ [ ] ()I'l]r[C1 l'[pOI'IHCP]., CI'IE].LH(l)P]‘-IHDCT[v‘I
CHOPTCKUM 0BjeKTHMA » HM36op onpeme 3a MHCTaNaUMje Y CIIOPTCKMM 00jEKTHMA - CBETHIBKE, CTYOOBH,
T — * Hapeje NPOLE/ype NPH H3PALH ENeKTPUHE vHCTaalmje cemadopw, HaumH u3Boherba )
sEcTAIanRjey cnoprekHx objexara. o Hucranauuje y 3aTBOPEeHHM CHIOPTCKMM 00jeKTHMA - MOHTAXKA CBETHILKH,
p— PA3BOAHMX OPMaHA M KOMAHHUX OpMaHa (pacBera, BEeHTHIIALM]jA, TyMITHA
P NnocTpojeiba)
objekTHMA

Hzpoheme HHCTANALIM]A HA CIOPTCKHM 0DjeKTHMA - MOHTaxKa ¢TyboBa H
CBETUILKH, TIOBE3UBAE PAZBOTHAX OPMAHA M KOMAHIHHX OPMaHa.

K/byuHn nojMoBH: NponucH, CHOPTCKH 00jekTH

Arperarcke H
CHIYpHOCHE
HHCTAJIALHje

e HAaBE/E BPCTE, NEJ0BE M €JIEMEHTE arperarcke H CHIypHOCHE
MHCTaNaumje

e HapBejle NPOLEYpe MPH U3PadH arperaTcke H CUrypHOCHe
MHCTaNALM]e

CucTeMH 3a pe3epBHO Hanajarbe.

[TomMohHH H3BOPH CNCKTPHYUHE CHEPrHje (AM3CI-CACKTPHYHH arperaTH,
akybarepuje).

Jlu3en renepaTopu - yiiora, Bpcre, norpedHa enekTpoMHeTaaiuja
Onpajarbe cTPYjHUX KPYToBa y TIaBHOM Pa3BOAHOM OPMaHy H APYTHM
pa3BOAHHM OPMaHHWMAa 3a HHCTAlALH]Y arperata

[Mywrame y paja v oap:kaBarbe arperata v MHCTanaluja.

CHrypHOCHO OCBET/bEH-E€, MPOTHBNAHHYHA PACBETA. — W3BOPH CBETJIOCTH,
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M3BOPH CHEPIUje MU HAYHHM YIIPaB/batba
[TpoBepa ucnpapBnoCTH CHIypHOCHE HHCTATALIH]E

K/byunu nojMoBH: pe3eBHO Hanajame, arperat, CUrypHOCHA HHCTANALMU]a

. ﬂEEI]}'[HHLL[e CKCIIJIO3ZHBHC CMCLIC

l]OjaM EKCILIO3MBHHUX CMeLa. Pa'}BpCTﬂBa}be Jana/bMBMX CMELLA, racoBa H

HHCTAJALHjOM H
nymrame y paj

Enexrpuune .
smozxailey: | Nperno3Ha excrylo3uBHe cpeinHe, ypehaje Henocpe/iHo 1 30He napa.
11p0cmp1ma~ OMAacHOCTH MpeMa MPojeKTy objexTa ¢ MecTa yrpokeHa o/1 €KCII03MBHHX cMelia. OipehHBambe 30Ha OnacHOCTH.
reoxeamcar | * OHeeaH CBOjY HA/UIEKHOCT 3a Pajl M MOCTYIMH Npema Hoj « EKCMI03MBHA 3a1lITHTA eNeKTpHUHHX ypehaja. O3Hauaparbe eKCrlo3HBHO
yrp 3aITHTHUX ypehaja.
€KCILIO3HBHHX .
e [Iponucu u oenamiherba 3a paja Ha MHCTANALM]N M OTIPEMH.
cMema
Kbyunn nojmosn: EKCIUIOZMBHA CMeLLA, 30HA ONACHOCTH
e HABE/IE OCHOBHE THIIOBE PA3BOAHNX OpMaHa o Pazeoanu opmanu (rnaBHu 1 noMohHH 3a yrpajitby Ha 311, Y 311 K cn0b01HO
e 00jacHH MOHTKY NOjeIMHHX €IeMeHATa Y Pa3BOHOM ctojehn) ca onpemom 2a yrpaamwy. M3pana u nocrapisame pa3eojHHX opMaHa -
opMaHy. TEXHUYKH NMPOMHCH
o 00jaHu NOBE3MBAILE MOTPOLIAYA HA PA3BOAHHM OPMaH. ¢ Opmapu npemMa 3aXTeBHMa HAUTEXKHE AUCTPHOYLIN]E 3a jeTHO HITH BHILE
 S— « objacHu nmope3uBaie MepHe rpyre. MEpHHX MECTa - IHPEKTHO MepeH:e.
———— e TYMauH eJeKTPHUHE LIeMe Pa3BOJAHUX OpMaHa U MepHuX rpyna | e llleme, MOHTAKHH LpTexH. MoHTaka — yrpaiwa Opojuia (jeaHoTapuHo u
’ £
JIBOTApPU(HO) M JIPYrHUX eeMeHATa Y TIABHU PAa3BOIHH OPMaH.
NOBE3HBAILE €A pH(pHO) Py Y P P

MoHTaza eleMeHaTa H MoBEe3NBakb-e KOMILIET MepHHX rpyna (Gpojuio
Jjeanodazio v TpodazHo jeaHoTapugHO M ABOTAPH(PHO M APYIH e1eMeHTH — 3a
HHMPEKTHO U MOJIYMHIWPEKTHO MEPeHsE).

[Moeesupare ypehaja u norpolayda Ha eJeKTpMUYHE HHCTANALM]e.
ITocTap/babe H NOBE3HBaALLE IPYIIA 3@ 3aj€IHHYKY MOTPOLIE:Y Y PA3BOIHHM
opmaHHWMma 3rpaja.

K.byunu nojmosu: Bpojunio, tapuda, MmepHa rpyna, 3aje/IHHuKa NOTPOLLIHA

4. YIIYTCTBO 3A JUIAKTHUYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouetky cpake TeMe yueHHKe YMO3HATH ca LIM/LEBHMA H HCXOAMMA HACTaBe / yuelba, MIaHOM paja H HAUHHHMA OLeILHBAILA.

O6aunyu HacTage:
HacTagnu canpixaju ce peanusyjy kao:

— TeopHjcka nmacrasa (74 vaca y npeom paspeny, 70 yacoea y apyrom paszpeny u 62 vaca y tpehem paspeny)

MecTo peajmzanmje HacTaBe:

Teopujcka HacTaBa ce peanusyje y CrielHjanzoBaHoj YUMOHULIK MK oaroeapajyhem kabunety koju Tpeba 1a Oyae onpemsbeH oaroeapajyhum HacTABHUM cpeicTBUMA,

MaKeTaMa U MOJac/IMMa, Fpﬁ[‘]HqKHM [IPHKA3HMA, M)(JITHME,E[HJZLI'IHUM OIHPEMOM.

Metoae pana:
—  MoHonolka, adjanouka

— JlemoHcTpaumja
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—  HuckycHja

—  Pewapame npoGnema
[Mpenopyke 3a peaanzanujy Hacrage:
[psu paspen
[lpn obpanu nojeIMHHUX HACTABHHX je/IMHHIIA KOPHCTHTH MaHOE, CITMKE, LPTEKe, NMpUMEpPKe eIeKTPOMHCTANALMOHOr MaTtepHjana, npubopa v enemeHara. KopHeTHTH
MYJITHMeHjaIHe Npe3eHTalllje, kaTanore npouseohaua onpeme 1 ypehaja u cTpyuHy autepartypy (ctanaapie, nponuce, npenopyke). Kpos caapxaj YBoa , yueHHke ynosHatm
ca W3BOPUMA jeIHOCMEPHE M CHCTEMHMMA Hau3MeHHuHe crpyje (MoHoasHu cuctem M Tpodhaziu cucrem). O0jacHUTH YIIOrY NOTPOLIAYA U HUXOBY NOJE/1Y [IPeMa CHCTEMUMa
HaW3MEHHYHe cTpyje W npuuuMny pazga. Caapxkaje Ilpoussoama eiiekTpHute eHepruje u IlpeHoc W AMCTpuOYyLMja eNCKTPHYHE €HEprje peajlu30BaTH y3 Kopiuhieme
HajjeHOCTABHU]UX ONOK W elekTpHuHuX wwema. Caapskaj BpeTe eNeKTPHYHMX HHCTANALMja pPeajM30BaTH KPO3 HAJOCHOBHH]Y IOJENY:eNIeKTPOSHEPreTCKe, CHIHIIHE,
TenekoMyHuKkaurone, rpomoGpancke. Kpos caapikaj Mepe 3awmure 0 CTpyjHOL y1apa YIO3HaTH YHEHUKE O LITETHOM JIe/I0BAILY e/IEKTPUUHE eHepPrije 10 HOBeYHjH OpraHu3am,
npyikatbe npee nomohu ynecpeheHom, 3alITUTHHM CPEACTBUMA KA0 IbMXOBO] J0CIEAHO] MPUMEHH, 31aTHAM NpaBUIMMa NPU YIAcKy y eHepreTcka nocrpojerba. Kpos caapixaj
aNaTH KOjM ce KOpHUCTE 3a NoTpede eeKTPOTEXHUKE, YIIOZHATH VHEHHUKE ca ajlaToM, 00jacHUTH NpUMEHY M oapikaeambe. [lpn peanusaumnjn canpxaja EnemeHTn enekrpuaHmx
MHCTanalMja, moMohy naHoa ¥ MakeTa NpUKa3aTH NpUOOP KOjH ce KOPHCTH Y eNIeKTPOTEXHHLIM (OCHIYpaye, npekuaaye, YTHYHHLIe, CHjaTHYHa rpia, UeBH, kabnoecku npudop).
OBjacHUTH M30OP MOBPILIMHE MOMPEYHOT Mpeceka NPOROJHMKA HA OCHOBY Tabena W MoBe3aTH ra ca U300poM HazMBHE cTpyje ocurypaua. [IpuankoM peanusaiuje caapikaja
[lleme y enexkTpuyHUM MHCTaTAIMjama,
MPBO KOPUCTHTH NPUHLMNCKE ieme (6e3 cnvmbona pasBoHUX KYTH]a) a KaCHH]E JeIHOCTaBHM]C Wweme eTpyjHuX Koia (y3 kopuinhiere cumbosia pa3ssoanux kyTHja). TeopHjeky
HACTaBY YCKJIAMTH ca caapikajuMa npeamera OCHOBe NPaKTHUHUX BeLITHHA.
[Tpenopy4enn Gpoj yacoBa No TeMama:

—  VBox - 8 wacosa

— Mepe 3alwTHTe O CTpYjHOT yaapa - 4 4aca
Anat 3a u3Bohere 1 o/ipiKaBar-e eNeKTPHUHHX HHCTAlalK]a - 2 yaca

—  EneMeHTH eneKTpUUHMX MHCTaNaluja - 50 yacosa

— lleme y enekTpTHYHUM MHCTalauMjaMa - 10 yacosa
Apyru paspen
[Ipu obpanu nojeMHUX HACTABHMX jeJIMHHMLIA KOPUCTUTH NaHoe, ClIMKe, LPTeke, NPUMEpKe eeKTPOMHCTANALUMOHOr Martepdjana, npudopa u enemenara. Kopuerutu
MYJITHMEIMjaliHe npe3eHTaluje, katanore npouzeohaua onpeme u ypehaja u ctpyuny nutepartypy (cravaap/e, nponuce, npenopyke). MHCHCTUPaTU HA NOBE3UEAKLY NPETXO/HO
cTeveHHX 3Hatba M3 OCHOBAa eNEeKTPOTeXHWKe. Y TemaTckoj lenMHu Bpere v MenoBM eneKTpHuHe MHCTanaumje nocefHy naKmwy MOCBETHTH CTPYjHMM komuma. Campiaj
obpaauT KopuiheheM NpakTHYHHX NPHMEPaA CTPYJHHX KOJIa OCBCT/bCH:A, YTHUHHLA, CICKTPHMHOT 3BOHA M TePMHYKHX noTtpowaya. O6jJacHHTH LuTa caapski jeAHO CTPYjHO
KOJIO eJIEKTPHYHMX WHCeTaalKM]a. O0pauTH NPaKTHYHO MOBE3MBAKE e/leMeHaTa CTPYjHUX Kosa W yrpajiwy norpedHe onpeme. Temarcky uenuny CraHaapad M NpoONKCH 3a
u3Boletbe eNeKTPUYHMX HHCTAJIALK]A Peain30BaTH KPo3 NpPUMepe CTaHAapa U NPOIMCA Kao U KPO3 YIO3HABAE Ca NOjeMHUM YWiaHOBUMA 3aKoHa 0 M3rpaitu objexara. ¥
TEMATCKO] LEJIMHM 3alUTHTA 01 eeKTPUYHOI yAapa Ne(HHHCATH NOjMOBE AMPEKTHOT H MHAMPEKTHOI HANOHA J0MPa Kao M BPCTE 3alUTHTA O/ THX HanoHa. MeToze 3awiruTe
00jaCHHTH NPHHLHKITHMA [1eJ10Baba 3alUTHTE €/leMEHTHMA 3allTHTE, NPOBEPEe HCIIPABHOCTH [10jeIMHHX e/leMeHarta. YIo3HaTH yYeHHKE /Ja ¢e CBaKa 3allTHTa O/l eJIeKTPHYHOT
yiapa Mopa MpOMUCHO MPOBEPUTH M aTecTHpaTH. ¥ TEeMATCKOj LeJuHH Yiemiber-e 00jacHUTH YOIy yieM/bHBaua, BPCTe y3eMJbMBAua, MaTepujas 3a W3paly eneMeHata
viemibueada. [ocebHo objacHuTi W3pany y3emsbHuBada (TeMesbLHOT, MPCTEHACTOr, 3PAKACTOT, MOjeIMHauHo, rpynHor). O6jacHUTH YHEeHHIIMMA KOjW cBe (haKTOPH MOTY 14 YTHYY
Ha BpeIHOCT OTMopa y3emsbupada., OOpaTHTH Maskiy HA MCIIMTHBAIE M ATECTHPAIE Y3EMIbCH:A, KAO M HAa JIOKYMEHTALM]Y KOja MpaTH aTecTHpame. TeopHjcKy HacTaBy
YCKJIAIMTH Cca cajipskajuMa npakTHuHe v 010K HacTage,
Hpenopyllenu Opoj uacoBa no Temama:

Bpere W 1eoBr eleKTpuuHUX MHeTalaluja - 8 uacosa

— Crangapau v nponucH 3a u3sohere enexTpHUHNX HHCTaNnaluja - 4 yaca

— Ilpuksbyuak oGjeKkTa Ha HHCKOHATNIOHCKY MpEkKY - 4 uaca

—  Hspana enexrpuunux uncranauuja y objekruma - 10 yacosa
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—  TenekomyHHKalLMOHE H CHIHANIHE HHCTANauH]e - 14 yacosa

— 3awrtyra of eNeKTpHUHOr yiapa - 12 yacosa

— I'pomobpancka uncrananuja - 8 wacosa

- VYizemseme - 6 vacosa

—  MoHTaxka ¥ NoBe3MBake pasBoiHe Tabie cTaHa - 4 uaca
Tpehu pazpen
[Tpn o0paam nojeIMHUX HACTABHMX jeJMHULIA KOPHCTHTH [1aHOE, CIIMKE, LpTele, NpUMepKe eleKTPOMHCTAIAUMOHOr marepujaia, npubopa v enemenara. Kopucruru
MYJITHMEHjaHe Npe3eHTaluje, katajaore npoussohaua onpeme v ypehaja n crpyuny Jantepatypy (crannapie, nponuce, npenopyke). Caapskaj Hacrasre Teme CTpyjHa Kona
ca CTeneHHIIHHM ayToMaToOM pealn30BaTH y3 Kopuufiewe eNeKTpHUYHHMX LeMa Koje aajy npouspohaud creneHuiiHWX aytomara. OOpaJHTH HEKOJIHMKO LIeMa PazsHHUX
npoussohaua. [Ipu peanuszauuju caapikaja nactagHe Teme ENekTpUUHO OCBeT/bEH:E, MHCTANALM]E OTBOPEHOI MPOCTOPa - JABHO OCBET/bee M PekiaMHO M J1eKopaTUBHO
OCBETJLEILE MOKA3aTH 1ITO BHUIE y30paka MNOjeJIMHHX HW3BOpPA CBETJIOCTH M cBeTWIbKM. [lpu peanusaumju caapikaja vacrapHe teme Passonmu opmanmu, nopesvBarke ca
MHCTANALM]OM H MYIITAkE ¥ pajl, nocedHO HArIacuTH 3Ha4aj 100pux KoHTakTa nposoHuka. Takohe narnacuTu 3Haqaj obeneskaparba NPOBOHUKA MPE MOBE3NBAMLA HA ONPEMY
Y pa3eojHOM opMaHy. MHCHCTHPAaTH Ha NMOBE3WBAlLY MPETXOAHO CTEUSHMX 3Hamka H3 OCHOBA eleKTpoTeXHHKke. TeopHjeKky HACTaRy YCKIAAMTH ca cajapKajuMa MpakTHUHE H
610K HacTage.
[Mpenopyuenn Gpoj yacosa no remama:

—  CrpyjHa Kosia ca CTENEHHILIHUM ayToMaToM - 4 baca

—  Enexrpuuno oceeriberse - 10 yacosa

—  Hueranaumje oTBOpeHOr NpocTopa-jaBHO OCBETILEH:E - 6 YaACOBA

—  PexnamHO M 1€KOpaTHBHO OCBET/bE:E - 2 Haca

—  Enexrpnune nucranaumje y objexruma-uspana - 14 yacosa

—  Enexrpnune vHcTaNaUMje y HHAYCTPH|H - 6 uacoBa

—  Enextpuune vHcTaNalMje CIOHMLITA - 4 yaca

— ArperaTcke H CUTYPHOCHE MHCTanaije - 6 yacosa

—  EnexTpnune vucTanaluje y npocTopuMa YrpokeHHM OJL €KCIIO3HBHHX cMella - 4 yaca

— Pazeoanu opMaHu, NMOBE3HBALE ¢4 MHCTANALMJOM U NYLITAE Y paj - 6 yacoBa
*HacTapHuK MOKe, y TOKY peaju3aliije nporpamMa U NpuaIMKoOM IlaHupara peajiusaluje cajapiaja, Kako rinofajlHo Tako U OrfepaTHBHO, YTEPAUTH Behn niu mawu Opoj uacoea
Mo TemMama.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHUBHO OLIEIbMBAILE YUHEHUKA

@opMaTHBHO OLEH-HBatbE, Ka0o Moje npaliera HalpeJoBakha YUeHUKA, Ce O/IBMja HA CBAKOM Yacy M CBAKA aKTWBHOCT je 100pa NPUIIMKA 3a NPOLEHY HAMPELOBabA U [1aBakbe
nospatHe nhdopmauuje. Iocturnyha yuennka je moryhe BpeaHoBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. IPOLIECY Yuetba); NOCTaB/batbe NUTAha WK 1aBatbe OAroBOpa y CKIamy
ca KOHTEKCTOM KOjH ce 00jallbaBa: NO3HTHBHOM OJIHOCY [PeMa ONpPeMH: H3paly 3a/1aTaKa, HCTPOKHBAYKHX MPOjeKATa H CJ1.; Pe3eHTOBabLE caprKkaja, npahetbe MocTHrHY TOCTH
uexo/a, noMoh Apyrosuma M3 ojle/beiba y by caBiajaBaba rpajusa u cil.

Yuenuke Tpeba ocnocobreaBath W oxpabpuBaTH fa NPOLEHY]Y COMNCTREHW HANpPEAak v OCTBAPUBANLY MCXO0/a, KA0 M HaNpeaak JApYrux ydeHuka, y3 ojaroeapajyvhy
apryMeHTaLHjy.

Ha kpajy ceakor yaca WM aKTHBHOCTH HANpaBHTH KPATKY aHAM3Y 10Caflalllber paja, 00aBe3Ho MOXBANHTH YUCHHKA 3a OHO IITO jé MOCTHrao W 06Pa3noimKUTH 1ITa MOXKE H
Tpeba a MonparH WK ypaau.

[ToTpeGHO je OCMUCIMTH BHLIE THNIOBA PA3THUMTHX AKTUBHOCTH C4 NPOLYKTHMA PA3JIMUHTON HHBOA C/IOJKEHOCTH M YTBPIMTH OYEKUBAHE HCXO/Ie, 4 NPEMA HHMa W KPHTEpHjyMe
BPE/IHOBaM:A.

OuerbHBarbe yueHHKa ce oaBHja y ckiaay ca [IpaBuiHukoM 0 ouetbuBatby. [oTpedHO je, Ha NOYETKY WIKOJICKE rO/IMHe, YTBPAHTH KPHTePHjyMe 3a OLebHBatbe (Y cKajy ca
[TpaBHIHMKOM O OLEHLHBAILY )., IPBEHCTBEHO 3a CYMAaTHBHO OLGILHBAILE M Ca IbUMA YIIo3HATH yueHuke., CyMaTHBHO OLEHHBAtbe C& MOJKE M3BPLIWTH HA OCHOBY (hopMaTHBHOT
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oLEbHBaIba, Pe3ysiTaTa/pelerba npobdaeMeKor MM MPojeKTHOr 3aaTka, npaherbem pajaa yueHHka — OCTBaphBarba Mcxoaa W ¢, Hawun yrephupama cymaTHBHE olieHe
YCKJIAJMTH ca MHAMBUIYAIHUM OCOOMHAMA YUEHHUKa.
[Mpunukom uzsohera BexOu noceGHO 0OPATUTH Nakiby HA: HAYMH pajia; MPUMEHY Mepa 3alliTUTAa Ha Pajly M MPenopyka 3a 3alliTHTY OfpeMe 0jl HEMPaBHUIHOT PYKOBaHa;
[IAHHPAbe BPEMEHA KPO3 CMUCICHO W PYTHHCKO 0DaBsbatbe PajoBa: MEJAHTHOCT H MPELH3HOCT Y 0DaBsbaiby M0Ca; PYKOBabe pauyHapHMa H OJHOCY [peMa HHMa;
KOMYHHKALH]y ¢4 capaIHHIAMA.
OcnocoGUTH yueHnKe J1a epMKaCHO H PALIMOHATHO KOPUCTE pauyHape HA HAYMH KOJM He YrPOJKaBa HUXOBO (JU3MUKO W MEHTAITHO 3/paB/be.

Hasug npeamera: EJIEKTPHYHE MAIIHHE H ITOI'OHH

1. OCTBAPUBAILE OGPA30BHO-BACIIUTHOI' PAJA — OBJIMIM H TPAJAILE

[oauuiby don vacosa: Teopujcka HacTasa Bexbe IpaxkTHuna HacTaBa Hacrasa y Gnoky VYkynuo
11 70 35 0 0 105
2. IMJBEBH YYEHA

—  VnozHaeatbe ca OCHOBHMM [10jMOBMMA, Je(pHHULIMjAMA U 3aKOHMMA W3 00/1aCTH eIeKTPHYHUX MALLKMHA U [10roHa

—  YnosHaBame y4EHHKA ca OCHOBHUM KOHCTPYKUMOHHM €JIEMEHTHMA W NPHHLIMIIHMA pajla e/eKTPUYHMX MalluHa

—  Yno3xaBame y4eHHKA ¢a OCHOBHHM MOJMOBHMA W3 00/1aCTH €1€KTPOMOTOPHHUX 1OrOHa

—  OcnocobbaBame yHeHHKA 13 YHeCTBY]Y Y NOCTOBUMA U3 001aCTH MOKPETarba, 3ayCTaB/batba U MpoMeHe Op3HuHe eNeKTPHUYHUX MOTOPA Y €1eKTPOMOTOPHOM MOrOHY

3. TEME, HCXO/IH, MIPENOPYUYEHH CAJIPKAJU U K/bYUHH ITOJMOBH CAIPKAJA
Pazpen: 11
loamutbu Gonn vacosa: Teopuja: 70 uacosa: Bexxbe: 35 uacosa
[ yuera no reMama:
- Yno3Hagame Y4eHHMKA ¢a OCHOBHHM KOHCTPYKUMOHUM €lIeMeHTHMA jeaHo(azHux U TpodhazHux Tpancopmaropa
- Cruuame OCHOBHHX TEOPHJCKHX 3HAbA O MPULIHNKMa paaa jeanodasuux v Tpodasznux tpanchopmaTtopa
- CTHuare OCHOBHHMX NMPAKTHYHHX BEIUTHHA Y pajsy M HCIMTHBALY jeaHo(asHHX H TpodasHuX TpaHcopmaTopa
- Vino3HaBame yUeHHKa ca OCHOBHUM KOHCTPYKLIMOHMM JIEJIOBUMA €IeKTPHYHHUX MalliWHa
- Crunarme OCHOBHUX TEOPHJCKUX 3Haha O NPUHUITUMA PAjia OCHOBHWX BPCTA ENEKTPHYHHX MalliHa
- Cruuarbe OCHOBHMX NPAKTHYHMX BELITHHA Y Pajly U MCIIHTHBAHY eNeKTPUYHMX MallnHa
~  Yno3HaBarbe YHCHHKA ¢a OCHOBHHM MOJMOBHMA O C/ICKTPOMOTOPHOM MOTOHY H E/IEMCHTHMA SIEKTPOMOTOPHOT MOroHa
- Crulamke OCHOBHHX 3Hatba 0 MpoLeIypamMa NyliTama y paj, npoMHe cMepa odprama, npoMeHe Op3uHe 00pTama eleKTPHUHHX MOTOpa Y eIeKTPOMOTOPHOM MOrOHY

TEMA L{ERSONY ) MNPENOPYYEHH CA/IPKAJH / KJbYYHHU ITOJMOBH CAIPIKAJA
TTo zaBpiieTky Teme yueHHK he GUTH y cTamy na:
¢ HaBe/Ie OCHOBHE KOHCTPYKIIMOHE JIeNIoBe TpaHedopmaTopa « Hanena tpaHcdopmaropa u nojpydje npusMexe
¢ 00jacHM OCHOBHH NPHHLIMN paja jeaHodazHor e Koncrpykuuja tpanchopmaropa
T — TpaHcopmarTopa e [lpunumn paaa TpancopmaTopa, OHOC HATNIOHA H CTPYja. OJIHOC

e JeQUHULLIE NPEHOCHH OIHOC TpaHcdopmaTopa npeko Gpoja npeoGpazxaja
HABOjaKka, HATIOHA, CTPYje NPUMapa | ceKyHapa e I'yOuuu y Tpancpopmaropy W enepreTcku OuiaHe, crenen Mckopuuhiera

e IIPHMEILYJE M3Pa3 3a MPEHOCHH OJIHOC 3a HAjeIHOCTABHH]E e Pexumu pana tpanchopmaropa: npaszan xoj, Kpatak cnoj, onrepeherse
npopayyHe Ha jeanodaztom TpaHchopmaTopy e Tpodazuu TpanchopmMaTopH, KOHCTPYKLIKM]jA
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Hape/1e OCHOBHE ryOMTKE Ha TpaHcdopmaropy M o0jacHu
MECTO I/I¢ OHH HACTajy

HaBe/le OCHOBHE peskuMe paja jeanodazHor TpanchopMaropa
M YCIIOBE MO/ KOjUMa HACTajy

ojacHH HAUMH Crajarba HAMOTaja 3a 3a/1aTy CrIpery
TpodasHor TpancdopmaTopa

Hage/e obnacT npumeHe noceGHUX BpeTa TpaHcdopmartopa
00jacHK 3HaUEHbE OCHOBHUX HA3HAYEHHX BEJMYMHA HATIHCHE
rouuie jentodasHor Tpancopmartopa

O/Ipe/Id XOMOJI0Te (MCTUMEHE) IPHKJLYYHE KpajeBe
jeanodaznor Tpancopmaropa

M3MEpPH OTIIOPHOCT HAMOTAjA IIPUMapa U ceKyH1apa
TpatchopmarTopa

H3MEPH OTIIOPHOCT W30JIallMje HamoTaja jeatodastor
Tpauchopmaropa

H3MEpPH HAIOH, CTPYjY, CHAry NpUMapa M ceKyHaapa
onrtepeheHor TpancdopmaTopa, NpoLeHH ryOuTKe U CTeNneH
uckopHuihema Ha OCHOBY H3MEPEHHX BPETHOCTH

noeexe HaMoTaje TpodazHor TpaHchopMaTopa npema 3aartoj
crnpesu

e Hauun cnajama namoraja tpodasnor tpancdopmaropa, cripeikte rpyre,
catnu Opoj

e llocebne rpere TpaHcopMaTopa: ayTOTpaHcOPMATOP, TPOHAMOTAJHH
TpaHcdopmatop

Ilpenopyuene nadoparopujeke Bexkde:

1. Harnuena nnounua tpadedopmatopa, OCHOBHE Ha3HAYEHE BEJIMUUHE,
onpehuparse XoMOIOrMX KpajeBa npumapa v cekyHaapa. Mepere oTnopHOCTH
HamoTaja jeaHodaznor TpanedopMaTopa U OTHOPHOCTH H30IALH]e

2. Meperse HHAYKOBAHOT HANOHA 110 HABOJKY jeaHoghazHor TpaHcdopmaTopa,
oapeljuBarse NPeHOCHOT 0HOCA TPAHCOPMATOPA

3. Onrepehen jeanodastin TpanchopMaTop, eHepreTckl GraHe.

4. llosesuBarbe HamoTaja TpodazHor TpaHchopmaTopa rnpema 3aaaro) crpesu

Kibyunn nojmoBu: jenopazuu TpaHcopMaTop, KOHCTPYKLM|a, NPUHLMI
pasa, peskumu paja, Tpodazuu Tpanehopmarop, nocebHe BpeTe

Acnnxpone
MalnHe

OruLIe OCHOBHY KOHCTPYKUM]Y TpohaszHe ACHHXPOHE MallliHe
HaBe/le YCI0BE MO KojuMa ce (hopMupa 00pTHO MarHeTHo
noJke y TpohazHoM CHCTEMY

oGjacHH MPHHLMIT pajia ACHHXPOHOT MOTOpa

HABe/1e OCHOBHE PeyKHME Pajla ACMHXPOHOI MOTOPA W YCJI0Be
10/ KOjUMa HacTajy

HALPTA MEXAHHYKY KapaKTePHCTHKY ACHHXPOHE MALIHHE H
00e1eAH OCHOBHE BEIMUHMHE HA H:Oj

00jacHH KOHCTPYKLIM]Y je/IHO(AZHOI ACMHXPOHOT MOTOPA
HaBe/1e OCHOBHY pasiuKy uamely pasHor v crapTHOr
KOHJeH3aTopa

HALPTA HAYMH MOBE3UBaLA HAMOTaja jeiHopazHor
ACUHXPOHOI MOTOPA €a PaIHUM M CTAPTHHM KOHJIEH3aTOPOM
00JacHM KOHCTPYKUHM]Y jeanogasHor acCHHXPOHOT MOTOpPA ca
pacUerLEHHM TIOJIOBUMA H IIPHILMIT Pajia

HABE/IC 3HAYECILE HAZHAUECHUX BEIHUWHA HA HATIIMCHO]
TJI0UMLIM ACHHXPOHOI MOTOpaA

OJIpe/Iv MPUKJBYYHE KpajeBe HaMoTaja Wete (pase TpohazHor
ACHHXPOHOT MOTOpa

npereske HaMoTaje TpohazHOr ACUHXPOHOT MOTOPA Y CTPEry
3BE371a M TPOYTAO MPOMEHOM TMOJI0KA]a KPATKOCTIOJHHX

e HameHa acMHXpOHe MalllMHe U NOTPYYje NpUMeHe

o KoHCTpyKiMja acHHXPOHOT MOTOpa

e OOPTHO MAarHeTHO MOoJbEe, NPUHLKI Paja ACHHXPOHOI MOTOpA, Nojam
KJIN3amsa
Pesxumu pajia acMHXpOHe MalllMHe M YCIIOBH 110/1 KOjUMa HaCTajy
['vOuum u eneprercku OMaanc aCHHXpOHOT MOTOpa

e MexaHHuka KapaKTepPHCTHKA ACHHXPOHE MallHHE

« Karanowmku nogauu TpohazHuX aCHHXPOHOT MOTOPA

. JBHHO(‘)H'}HH ACHHXPOHH MOTOP, KOHCTp}’KL[Hjﬂ W NpHHLIKAI paja

e JennodasHu aCHHXPOHH MOTOP Ca PaJHUM M CTAPTHHM KOHJIEH3aTOPOM

e Karanouwku nonauu jenoghazHux aCHHXPOHHX MOTOPa

e JenHodazHK ACHHXPOHHM MOTOP Ca PACLIENLEHUM [TOJI0BHMA

[penopvuene gaboparopujcke Bewde:

1. Harnucua MJI04YHLa aC[—{HXPOHOF MOTOpa, OCHOBHH NMOJAaLHM, NPHK/bYYHA
KYTHJa, 03HA4aBambe NPHKbYYHHX KpajeBa TPo(hazHOr aCHHXPOHOT MOTOpa,
npeBe3rBathe HAMOTaja y 3BE3y M TPOyrao

2. Mepetbe OTHOPHOCTH HAMOTA]Ja H OTMOPHOCTH H30Jallje TpohasHor
ACHHXPOHOT MOTOPa. Mepekse Kin3ara u Gp3nHe 00pTarmba, KOHTAKTHHM W
De3KOHTAKTHHUM MEPHHM MeTo/IaMa
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IUI0YHLA Y PUKIBYHHO] KYTH]H

H3MEpH OTIMOPHOCT HAMOTAja CTATOPA ACHHXPOHOI MOTOpA
H3MEPH OTIPHOCT M30M1alHje HaMOTaja ACMHXPOHOT MOTOPA
M3MEPH KiM3ake W Op3uHy 00pTaka KOHTAKTHOM WIH
G€3KOHTAKTHOM METO0M

oJIpe/In NMpoMeHy Op3uHe obpTatba, Kn3ara, akTHBHE cHare
cTaTopa npu npomMeHu onrtepehera aCHHXPOHOT MOTOpa
HABE/IE 3aHYEHE NOjeIMHHX HA3HAYEHUX BE/IHYHHA Ha
HATIHCHO] MJI0YKMLK Je/IHO(a3HOT ACHHXPOHOT MOTOpa
MPOBEPH O3HAKE NPUK/BYUHHX KpajeBa riaBHe U nomohte
thaze jeanodaznor moropa

1peBee HamoTaje jeHo(asHOr ACHHXPOHOI MOTOPA 3a
IECHH H JIeBH cMep oGpTarba MPOMEHOM TMoJI0vKaja
KPaTKOCMOJHUX MJIOUHLA Y NPHKILYUHO] KYTH]H

Ha OCHOBY O3HAKe jeaHO(azHOr MOTOPA H KATAIOLLIKUX
noaaraka wsabepe oaroeapajyhu koHaeHsatop 3a TpajaH paji

3. Onrepehen acMHXPOHH MOTOP, POMEHA OCHOBHHX BE/IMYHHA MOTOpa ca
npomenom ontepehersa

4. Jennohazuu aCHHXPOHHM MOTOP Ca KOH/IEH3ATOPOM 2a TpajaH pal,
HATIMCHA NOJIMHLIA, IIPOBEPA 03HAKA NPUK/BYUYHHUX KPajeBa ¥ NPUKIbYUHO]
KYTH]jH, MPEBE3HBAbE HAMOTAja 32 IECHHM W JIEBH cMep obpTarbsa

K/byuHH HOjMOBH: ACHHXPOHA MAIIHHA, KOHCTPYKIHja, NPHHIMI paaa,
KJH3a1be, KATAJOUIKH N01a1H

. o -

0GjacHH 0CHOBHE KOHCTPYKIHOHE [IEJIOBE CHHXPOHE MalluHe
00JacHM MPUHIIMN Pajia CHHXPOHE MalllHHE

HalPTa OCHOBHE KAPAKTEPHCTHKE CHHXPOHOT reHeparopa
0GjACHH KOHCTPYKLMOHY CTPYKYTYPY CHHXPOHOI MOTOpA ca
CTAIHAM MArHEeTHMa Ha POTOpY

onpeljyje OCHOBHE BENTHYMHE Ha OCHOBY HATIMHCHE TUIOUHIIE
MalllHHe W3 KaTAIOLIKHX NojaTaka

e HAMEHA CMHXPOHE MAllWHE U NMOJpYUje NpUMeHe

e KOHCTPYKLMja CHHXPOHE MalllMHE

e [PHHLHI Pajia CHHXPOHOT FEHepaTopa H OCHOBHE KAPAKTEPHCTHKE
e TPUHIAI PaJa CHHXPOHOT MOTOPa M OCHOBHE KAPAKTEePHCTHKE

e CHHXPOHHW MOTOP Ca CTAJIHWUM MarHETHMa Ha poTopy

e KaTaJIOLIKH Mo/ialii CHHXPOHMX MalllMHa

Cunxpone e W3MEPH OTMOPHOCT HAMOTAjA CTATOPA U POTOPA CHHXPOHE Ipenopvuene Jadoparopujcke Bexde:

MallHHe MalnHe 1. HarnueHa niovnua CMHXPOHE MallMHe M MPHKILYYHA KYTH]a, NpoBepa
e M3MEPH OTMOPHOCT M30J1aLMje HAMOTaja CHHXPOHE MallMHE O3HaKa NPUK/bYYHHUX KOHTaKaTa HamoTaja. Meperse oTropHocTH HaMoTaja 1
¢ H3BPILUH NMOKPETahe CHHXPOHOT FeHEpPaTopa NOroHCKOM OTIOPHOCTH H30/ALHj€ CHHXPOHE MalllHHE

MALLIMHOM Y NpazHOM rofy u aenyjyhu na noSyay noaecu 2. [pazan X0 CHHXPOHOT FeHepaTopa, MOKpeTate, nobyhupatse,
HA3HAUCHH HAMOH CTATOPA reHeparopa M0/ICIIABAE HA3HAUECHE BPEJIHOCTH HAMOHA HA CTATOPY reHepaTopa,
e TPHMEHOM OAroBapajyher HHCTPYMEHTa OIPeIH Peaocies] onpehuBarbe penociena aza HHCTPYMEHTOM
(paza cuHXpoHOT reHeparopa
K/byusn nojMoBH: cHHXpoHa Op3uHAa, reHepaTop, MOTOP, CTAIHK MarHeT
o OIHWILIE KOHCTPYKLM]Y jEIHOCMEPHE MalllMHe e HaMeHa je/IHOCMEpPHE MalllMHE U NOJpyUje npUMeHe
o 00jacHH NPUHUMN Paja jeJHOCMEPHOT MOTOPA M MEHEPATOpa | e KOHCTPYKLMjA jeJHOCMEPHE MalliHe W NPHHLLAI pajia
Mammnue e HaBe/e HA4YMH O3HAYaBaIba MPUKIBYYHHX Kpajesa HamoTaja e BpCTE je/IHOCMEPHHMX MallliHa npema Hauuny nodyhueama, o3Hake
jeanocmepue JeaHOCMepHe MalllHHe NPHK/BYHHHX Kpajesa
cTpyje e HaUpTa HA4YMH MehycoDHOr NMOBE3UBaLa HAMOTAjA e HAYM NOBE3MBALA HAMOTAja MOTOPA JeIHOCMEPHE CTpYje 3a pazuuuTe

jeaHocMepHe MalllMHe v 3aBOCHOCTH 071 noby e
HaLPTa U371e]] MEXaHHYKe KapaKTePUCTHKE jeTHOCMEPHE
MallHHE ¥ 3aBHCHOCTH 0/1 HauKHa nodyhusama

Bpere nody/e: He3aBUCHA, Napaienta, peHa, cl1oXkeHa
e OCHOBHE KAPAKTePHUCTHKE JEIHOCMEPHHUX MOTOpPA ¢ 003UPOM HA HAYHH
noOyhuBama
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HaUpTa OCHOBHE KaPaKTEPHUCTHKE j€/IHOCMEPHOI IreHepaTopa
ca He3aBHCHOM nodyaom

00jacHH OCHOBHY KOHCTPYKIH]Y YHHBEP3AIHOT
KOMYTAaTOPCKOI MOTOpa

TYMa4H BPEAHOCTH HA3HAYCHHX BETHUMHA HA HATITMCHO]
MJIOYHIIM je/THOCMEPHE MallliHe

oJipe/ii BPCTY Noby/ie Ha OCHOBY 03HAKA NMPUKLYUHHX
KpajeBa Ha MallnHu

H3MEPH OTHOPHOCT HAMOTAja JeIHOCMEPHE MalllMHe

MOBEKE jeHOCMEPHH MOTOP Ca HE3aBUCHOM NoOYI0M rpeMa
384T0 eIEKTPHUHO] LeMH

NPaKTHYHO AEMOCTPHPA NPOLEAYpPY NYLITama y paa u
3aycTaBlbalba jeIHOCMEPHOT MOTOPA ¢a HE3aBHCHOM

o0y 10M aKo ce apaMTYpPHH (MHAYKT) H o0y AHH (MHAYKTOP)
HAMOTaj HaMajajy U3 peryjucaHor uernpapbaya

TO/IECH 34/1aTH HATIOH HaNajarmba apMaTypHOr H MO0y IHOr
HamMOTaja U U3MEepH OcTBapeHy Op3uHy obprama MoTOpa

e JEHOCMEPHH I'€HEPATOP Ca HE3aBMCHOM MO0YI0M, HA4YMH pajia U OCHOBHE
KapEIKTEpHCTHKe

e YHHUBEP3AIHH KOMYTATOPCKH MOTOP

e NPUMEHA YHUBEP3ATHUX KOMYTATOPCKMX MOTOpPA (yCHCHBaY, MHKCED,
pyuHa Gywmanua, yboaHa tectepa)

Ilpenopyuene gadoparopujeke Bexkde:

1. HATMMCHA MI0YKLA JEAHOCMEPHE MaLlIMHE, NPUK/bYYHN KOHTAKTH,
yrephuBarse BpeTe nodyae, Mepere OTNOPHOCTH HAMOTaja M OTIIOPHOCTH
W30JaUMje jelHOCMepHe MalluHe

2. NOBE3MBAILE MOTOPA JEJHOCMEPHE CTPYje ca HE3aBUCHOM 1O0Y0M,
NpOLE/IYpa NOKPeTatba 1 3ayCTaBbatba, nojewasame Op3uHe aeayjyhu Ha
HanoH apMaType (HHIKTa) WK nodyae (HHIYKTOpa), Mepeibe ocTBapeHe
Op3uHe KOHTAKTHUM HIIH D€3KOHTAKTHHUM METOAama

Kibyunn mojMoBH: jelHOCMEpPHA CTPYja, MOTOP, TEHEPATOpP, KOMYTAaTOp,
nobyaa

¥Boa y noroune

OIMULIE OCHOBHY CTPYKTYPY EEKTPOMOTOPHOT MMOIOHA ONMUITE
HaMCHE

HABEAC OCHOBHE BPCTEC CJICKTPOMOTOPHOT MOroHa npemMa
BpcTh onTepehera

HaBe/e OCHOBHE BPCTE NMPEHOCHHKA

Je(pHHHLLIE MPEHOCHH OIHOC MPEHOCHHKA

oGjacHu opehHBabe HOMHHATHOT MOMEHTA HA OCHOBY
Ha3Ha4YEeHHUX BEJIMYHHA Ha lla’['llHC]lO_j TUIOYHLKH MOTOpa
W3BpiuK cBoljerse MoMenTa nin Op3une obpramba ca jeqHe Ha
JIPYTy CTpaHy NPEHOCHHKA

00jacHH MOCTYNaK MYLITAKA Y Pajl M 3ayCTaR/ba:A

acH HXPOHHX MDT‘Opﬂ (pﬂTOpC]\'H y]'lyLl_[Ta"[, ,[lH])eKTElH CTaFIT,
CTapT 3BE3/1a-TPOYrao, cTapT noMohy OTIOPHOCTH WK
NPUryLIHKIE J0/1aTe Y KoJo cTaropa, etapT nomohy
aytorpatcopmaropa, codt craprep)

o(jacHm MOCTYNAK My1ITama Y paji v 3ayCTaBIbakha
JEIHOCMEPHOT MOTOpA Ca HE3aBMCHOM/TIapasIeIHOM/PEIHOM
nobynom

00jacHH MOCTYNaK NMYLITAA Y Pajl v 3ayCTaR/baba
CHHXPOHOI" MOTOPaA

objacHu mocTynak npomeHe cMepa obpTatka TpodasHor
ACHHXPOHOT MOTOPA Y eIeKTPOMOTOPHOM MOTOHY

ofjacHu mocTynak npomexe Gp3uHe TpohazHor
ABOOP3MHCKOr ACMHXPOHOI MOTOPA Ca B OJIBOjeHa HaMoTaja

e OCHOBHA CTPYKTYpa €ICKTPOMOTOPHOT MOrOHA OMIITE HAMEHE

e Bpere enexrpomortopror norouna (S1-S10)

s Bpcre ontepehetba enekTpoMOTOpA, PajiHE MAIIMHE H FIHXOBE OCHOBHE
MEXaHHYKE KapakTepHCTHKe

o H3eendenu obnuum noctaebama(npuyuspuihietsa) MOTOpa Ha paaHy OCHOBY
(IMB3,,IMB5, IMV1..)

« Hauun cnajama enekTpoMOTOpa ca PaIHOM MAIIHHOM (IPEHOCHHLH,
IPEHOCHH OJJHOC MPEHOCHHKA)

e Onpehupaibe HOMUHATHOT MOMEHTA MOTOPA HA OCHOBY KATAIOILIKHX
N0JATAKA H HATITHCHE MIOMHLE

e CnojHune-u300p CrOjHALIA HA OCHORY KATAIIOLIKHX M0/1aTAKA

e Cerohemwe momenTa 1 Op3uHe obprara Ha jesiHy ocy 00pTara y 3aBMCHOCTH
OJ]1 BPCTE NPEHOCHHKA

e 3arpesaibe H xsaherbe eNeKTPOMOTOPa Y eIEKTPOMOTOPHOM MOTOHY, K/Iace
uzonauuje, mellyHapojHe o3Hake 3a Bpety xiahewa (IC01, 1C410,IC 411,
IC, 416, IC 418)

e OCHOBHE METO/IE MYLITAA Y Pajl M 3aYCTABJbalbad MOTOPA Y
€JIeKTPOMOTOPHOM OTOHY

o Ilywrame y paa U 3ycTaB/babe KIH3HOKOIYTHOI ACHHXPOHOT MOTOpa
POTOPCKMM yMylLUTa4em

o [lymrame y paa acCHHXpPOHHX MOTOpA ca KaBE3HHUM POTOPOM (JHpPEKTaH
CTapT, CTApT 3BE31a-TPOYTao, CTapT noMohy OTHOPHOCTH HITH TIPHIYLIHHLE
Jl0/1aTe Y KOO CTatopa, crapt nomohy ayrorpancopmaropa)

o Ilymirambe y pan TpothazHUr aCHHXPOHMX MOTOpa ca KaBe3HHM POTOPOM
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Ha cratopy/ y Jananneposom crojy (D, YY)

objacuu noctynak perynauuje Opsune Tpodasmor
ACHMHXPOHOT MOTOPA Ca KABE3HUM POTOPOM MPOMEHOM
Hanona u (pexsenumje (U/f-ynparibaise)

objacHu mocTynak npomeHe 6p3uHe MOTOpA jeAHOCMEPHE
CTpyje ca He3aBHCHOM MobyI0M

oGjacHH mocTynak npoMeHe Gp3MHe CHHXPOHWX MOTOpa ca

NepMaHeHTHUM MarHeTuMa Ha cratopy nomohy dpekBeHTHOr

npersapava

MOBEKE ONpPeMy H CIPOBEIe NYLITALE Y Pa/l H 3ayCTaB/batbe
TpodazHOr ACHHXPOHOT KIM3HOKOIYTHOT MOTOpa npema
HPHIIOHEHO] LLIEMH

TIOBEIKE ONPEMY H CIOPOBEJIE MYLITAILE Y pajl, IPOMEHY
cMmepa obprarba M 3aycTaBibatbe TpodazHor acCHHXPOHOT
MOBEKE OMpeMy W CrPOBEE NYLITALE Y Pajl U 3yCTaB/batbe
TpodazHor acHHXpoHOT MoTopa momohy codir-craprepa
npemMa MpHIOKEHO] LEeMH

MOBEIKE OMPEMY U CMPOBEIE MYLITAKE Y PaJl U 3YCTABbAE
jenHocmepHor MoTopa nomohy poTopekor ynyuiraua npema
NPHIOKEHO] 1IEMH

MOBEIKE ONpPeMy W crnpoeesie npomeny Op3une TpodasHor
acHHXpoHor motopa rnomohy ¢peksenTHOr npeTsapaya
TOBEKe OrpeMy W cripopesie npomeny Gp3uHe MOTOpa
JjeaHOCMepHe CTPYje ca He3aBUCHOM MO0YI0M NPUMEHOM
perviucaHux uenpaebaya (1. W Apyra 30Ha perynatuje),
npema MpHIoKeHO] LIEMH

nomohy codt craprepa (Ha4yu HOBE3MBalbA., OCHOBHA LLIEMA OWKHYEIbA,
HAUYMH [0JIelIaBarba napaMeTapa MnokpeTaba H 3ayCcTaB/baiba)

o Ilywrame y paa u 3aycTaB/batbe jeJHOCMEpPHOT MOTOPA ca
He3aBUCHOM/Napaie HOM/peJHOM 00Y10M W POTOPCKUM YITy LITaueM

e Ilywrame y paj M 3aycTaBbatbe CHHXPOHOT MOTOpa

e Ilpomena cmepa obGpTarma TpoazHOr aCHHXPOHOT MOTOpa Y
€JIEKTPOMOTOPHOM TMOTOHY MPUMEHOM KOHTAKTOPA W CKIIONHE TEXHUKE

o Ilpomena Op3une TpodazHor ABOOP3MHCKOr ACHHXPOHOT MOTOpA ca /1Ba
0J/IBOjeHa HAMOTAja Ha CTATOPY

o [lpomena Opzune TpohazHOr ABOOPIMHCKOT ACHHXPOHOT MOTOpA Y
Hananaeposom cnojy (D/YY)

e Perynauuja OpzuHe TpohazHOI ACHHXPOHOI MOTOPA Ca KABE3HUM POTOPOM
npomMeHoM Hanona H ppeksenunje (U/f-ynpasipaibe), peryiaunone
KapaKkTepHeTHKe

o (MpexseHTHU NpeTBapayn (OCHOBHA CTPYKTYpPa NnpeTBapaua), ca
MDHG[I]E'}H]’[M HITH Tp[}lf]]a?H[/lM VIa3oM, M3J1a3HH HAaroHH npereapava 1
H300p CHCTEMa MPEeTBapav-MOTOPHA OCHOBY MOJATAKA HATITHCHE TIOYHLIE
H/IH KATAOMIKUX MO/1aTaKa

o U/f-ynpapsbatbe npUMeHOM ()PEKBEHTHUX MPETBAPAYA, HAUWH MOBE3URAA
CcHCTEMa eNIeKTPHYHA Mpeka-TpeTBapay-MoTop, MapamMeTpHu npeTsapaya.

e Perynauuja Gp3une MOTOpa jJeAHOCMEPHE CTPYjE ¢a HE3aBUCHOM No0Y10M
MPOMEHOM HaroHa apMatype v nody/e, NPUMEHOM PeryJHcaHor
Mcrpasbada

e Perynauuja Op3uHe MOTOpa jeHOCMEpPHE CTPYje ca HezaBUCHOM 100y 10M
MPHMEHOM TPAH3HCTOPCKOT HOnepa

e Perynauuja Op3uHe CHHXPOHHMX MOTOpA ca NMepMaHeHTHHM MarHeTHMa Ha
craTopy nomohy thpekBeHTHOr npeTRapaya

Ilpenopyuene Jadoparopujeke Bewkoe:

1. Ilywrame y paj v 3aycTaebahe TpohazHOT ACMHXPOHOT KIU3HOKOIYTHOT
MOTOpa

2. llywrarse y paj, npomeHa ecMepa o0pramba v 3aycrasibambe TpodasHor
ACHHXPOHOT MOTOpa NPOMEHOM pefiociesa ¢aza

3. [lywiramse y paji 1 3ycraBibame TpohazHor aCMHXPOHOr MoTopa nomohy
codr craprepa

4. Ilpomena Gp3uHe TpodasHor acCHHXpoHOT MoTopa nmoMohy (gpekBeHTHOT
nperpapaya

5. llpomena Gp3uHe MOTOpa jeIHOCMEPHE CTPYje ca HE3aBMCHOM nobyaom
NpPOMEHOM HaroHa apMatype u nodyae (1. u 2. 30Ha perynauuje)
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Kibyunn mojMoBH: €J1€KTPOMOTOPHHM [1OTOH, NPoMeHa Op3uHE, MyLITabe Y
paz, 3ayCTaB/babe, KOMAHAOBALE

4. YII¥YTCTBO 3A JTHIAKTHYKO-METOJHYKO OCTBAPUBAILE TTPOI'PAMA
Ha nouerky cBake TeMe yuUeHHMKE YINO3HATH ca LIMJbEBUMA M UCXOIMMA HACTABE / yU€tha, MIIaHOM paja M HAYMHUMA OLIEHhUBatha.
O6anun nacrase:
HactaBHH caapskajy ce peainsyjy kao:
— TeopHjcka HacTasa (70 u) u
—  Bewde (35 q).
MecTo peaansanmje HacTase:

Teopujcka HacTaBa W BexkOe ce peasinzyje y cnelHjanH3oBaHoj YYHOHHIH MK oaroBapajyhem kaGunery koju Tpeda na Oyae onpembeH ojropapajyhumM HacTaBHHM
Cpe/ICTRMMA, MAKETAMA W MOJIEINMA, IpaMuKUM NPUKA3MMa KOHCTPYKTHBHHX e/leMeHaTa.

Meroje paja:

—  Monosomka, aujanoika

— Jlemoncrpaumja

— Jluckycuja

— Pewagame npodbnema
ITpenopyke 3a peannsannjy nacrase:

[Tpuankom ocTBapHBarba cajipkaja nporpama Tpeda KOPHCTHTH YCBOjEHA 3HAKA W3 NPEIMeTa MaTeEMATHKA, (JM3HKA, OCHOBE €JIEKTPOTEXHHKE, EIEKTPHUYHHX Meperba
M eleKTPOHUKE, OCHOBA MPAKTHYHKX BeluTHHA. Takohe je BakHO NOBE3MBATH ca/ipiKaje KOjU ce U3yuaBajy v OBOM MpeaMeTy ca ojroeapajyiiuM TeMaTtckum LenMHama apyrux
CTPYUHHMX MpeaMeTa.

[Tpuarkom 0bpajie OHOBHMX KOHCTPYKLIMOHHUX €/IeMeHaTa eeKTPHUHHMX MalllMHA U3faratba NOTKPenuTH rae roj je to moryhe oaroeapajyhum upreskuma, cinkama
HIJIH MOMPEYHUM MPeceriuMa pasiiiiuTHX BPCTA eIEKTPHUHUX MAallHHA. AKO Ce TEOPHMjCKA HACTABA W3BO/M Y CMELMjATM30BaHOM KaDMHETY YKOIUKO TO MOryhHOCTH
JI03BOJbABA]Y YUEHULIUMA IEMOHCTPUPATH HEKH PACTABIBEH MOTOP WM TPAHC(OPMATOP HA OCHOBHE KOHCTPYKLIMOHE Jenioee. [IpUHLINN pana eleKTPUUHUX MalluHa
o0jacHuTH MakpocKoncku 0e3 ylaikerha y aHaIMTHYKH JIOMEH NPHHLIMINA pajia eleKTPHYHAX MaluuHa. Pesxnve pana o6jacHATH MakpocKonckH Ge3 yiakerba y nojase u
poLece KOJH Ce OMrpasajy YHyTap eJeKTpHyHe MaluuHe. Y TeMH NpeHocHM oHoc Tpatcdopmaropa (oaHoc npeobpaxaja) y4eHHLUMMA HIYCTPOBATH NPUMEHY OJHOCA
HanoHa, cTpyja H Opoja HaBojaka NpUMapa M cekyHaapa Ha oapeluparbe Heke Henoctajyhe penrunne. KoHeTpyKiMOHe KapakTepHeTHKe TpodhasHUX TpaHchopMaTopa
o0jcHuty na tpoctybHoM jesrpy. Ilpuinukom oGpane cripere u CripeskHUX rpyna, ¢a yHeHULUMA, OBE 110]MOBE WIIYCTPOBATH 0ArosapajyiuM npumepuma HajjelHoCcTaBHUjUX
cnpeskuux apyna unp. Yy0, Dy5. [NoceGHy naskiby mokIoHMTH HATIIMCHUM TI0MMUAMA EICKTPUYHHX MALlMHA M NPABHIHOM TyMauetby HasHaueHuX seauuuna. ['ne roa je ro
Moryhe KOPHCTHTH M KaTanolKe nojaTe TpaHchopmMaTopa H eISKTPHUHHX MOTOPA H 0CMOCOo0/baBaby YHCHHKA [1d HA OCHOBY 03HAKE MALIHHE M3 KATAJOLIKUX MOAaTaKa
oapene oaroeapajyhe pennumnne.

[punaukom peanuzaiuje TeMe 0 eIeKTPOMOTOPHOM Norony wto eehu 6poj caapikaja unycetporatu oaroeapajyhum ciamkama. [punukom ofpaje MeToa NyHITalka y
paj, 3aycTaBibakba M NpoMeHe Op3vHe yueHHIMMAa NpHKasaTh oaroapajyhe npaktuune weme. Oee weme o1 Guno 106po ynonoburw ca oHkuma Koje he ce peannsosati Ha
naGoparopujckum Beskbama. ToM NPHIMKOM HHCHCTHPATH Ha MpPeno3Hapakby Moje/IMHHUX eleMEeHaTa Ha eJIEKTPHYHNM LlIeMama H NpoLielypama nyluTara y paa 1
3ayCTaB/batba eNeKTPUUHHUX MoTOpa. TTpHIHKOM peanuzauuje caipikaja ca codyt craprepuma M (PPeKBEeHTHUM NPETBAPAYHMA, YUEHHLIMMA MAKPOCKONCKH 00jaCHUTH HAMEHY
oeux ypehaja Oe3 nerasbHe ananuse npuHuuna paja. [locebHy naskiby NOCBETUTH HAUMHY T0BE3UBALA MOTOPA W (PPEKBEHTHOT rpeTBapava uiu codr craprepa. Tom
NPUIMKOM caapikaje odoraruty oapeheHnM KaTanowK|M LeMama npeTsapaya KOju Cy Ha pacrofaratby y WKoid. YKOMMKo je To Moryhe ycrnocraBuTn MakcHMaiHy
Kopenauujy usmely Teopuje u nabopaTopHjeKHX BeKOH.

[lpuaukom peanuzauuje nabopaTopujckux BekOH, YUEHHKE NOEIUTH Y TPYINe W AKLEHTOBATH TUMCKH paj. [punukom uzeohersa naGopatopujeknx BexOM WTo
BHUILE MHCHCTHPATH HA NPAKTHYHOM TMOBE3HBAILY MEpPHE ONpeMe M MHCTPYMEHATa U NPUMMEHY MepHe Orpeme Y MCuTHBay Tpancgopmaropa. ['ae roa je To moryhe
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YCIOCTABHTH KOPEALK]y ca TEOpPHjCKHM eniom npeanmera. 1LTo BHIIE HHCHCTHPATH HA CAMOCTAJIHOM Pa/ly YUEHHKa Y CABETOJABHH HAJ30p HACTABHHMKA YBaxkaBajyhu y
003Mp Mepe onpesa H 3aliTHTE Ha pajy.
“[Ipemopy4enn Gpoj HacoBa mo Temama:

Tpancthopmaropu: teopuja: 10 wacosa, sexbe: 8 wacosa
Acunxpone mMamnne: Teopuja: 12 uacosa, BexkOe: 8 uacoBa
CuHHXpOHe MalliHHe: Teopuja: 8 uacoea, pexkOe: 4 uaca

Mawune jeanocmepte crpyje: Teopuja: 10 uacosa, BexGe: 4 uaca
VBoa y noroxe: Teopuja: 30 yacosa, sexe: 11 yacosa

*HacTaBHHK MOXKe, Y TOKY pealiH3aii{je nporpama H NpHinKOM IJIAaHKPara peaiu3alije caipikaja, Kako riodainHo Tako U onepaTHBHO, YTBPAMTH Behu Wik MatbH Opoj
4ACOBA 110 TEMAMA.

5. ¥YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEIbHBAILE YYEHUKA

HacTaBHHK, Ha NOYETKY INKOJICKE NOJIMHE WM HA MOYETKY TeMe YNO3Haje yHeHHKe ¢a HAUMHOM OLEHHBaA, IHHAMHKOM H €1eMEHTHMA OLISHHBAA.
Ilpahewe pa3roja, Hanpe10Bakba U OCTBAPEHOCTH MOcTUrHYha yuyeHuka 06aBba ce (POPMATUBHUM M CYMATHBHHUM OLIEHHBAHEM.

DopMaTHBHO ONEHLHBAILE CE 0JIBHja HA CBAKOM Yacy Kpo3:

npaherbe aAKTHBHOCTH YUeHHKa Ha Hacy (Tj. MpoLecy yuema):

KOHTHHYaNnHO rpafierba 10CTHIHYTHX HCXO0JIa H HHBOA MOCTHIHYTHX KOMIETEHIH]a,

KOHTHHYa/IHO rpaheme cTeneHa oCTBApeHHX NMPAKTHYHKUX BEIITHHA HA abopaTopujckuM BexxOama,
yuewhiem yueHHKa y 3ajeIHHUKOM pajy /paj y rpynama

@opmatuBHa oueHa caapiku caenehe enemente: onue nocTuruyha ydenuka, onuc aHraxoBarba y4eHHKa H NPENOPYKe 3a 1a/be HAlPE10Batbe.

HactaBHHK y NOCTYINKY OLeHbHBaA NPHKYTUbA H OeeskH nojarke o noctHruyhinMa ydeHHKa, NpoLecy yuerba, Hanpe1oBatby U pa3Bojy YUeHHKA TOKOM MOJHHE Y HEBHHKY
paja K CBOjoj NeJarokoj JOKYMEHTALM]H, OJJHOCHO Y IMYHOM KapTOHY YYEHHKA YKOIMKO C€ /10 NPaKTHUHUX 00/IMKA HACTABE O/1BMja KOJ1 M0C101aBLa.

CyMATHBHO OLleE-HBA:E Ce BPIIN HA KPajy NPOrpamMcke LeJrHe, MOyJIa WK 32 KIacH(pUKALIMOHK NEPHOJ U3 MPEIMETA HA OCHOBY:

YCMEHE MPOBEpE 3Halba;

KOHTPOJIHHX M fomahnx 3ajaTaka

TECTOBA 3HAMLA, OJIHOCHO 33/1aTaKa 00jeKTHBHOI THITa
u3BelTaja 0 ypahenum naGoparopujckum Bexbama

MPOBEPOM MPAKTHYHUX BelITHHA Ha naGopaTopujckum Beskbama
nofaTaka npuKynbeHnX GOPMATHEHHM OLCHHBAbEM

MOpMaTHBHO H CYMATHBHO OLICH:HBaLE /10 CY Je/IHHCTBEHOT NpoLieca OLeHBakha 3aCHOBAHOT HA YHANPe/ YTBPheHHM KPUTEPH]YMHMA ca KOjHMa CY YHEHHLIH YIO3HATH.
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1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOTI PAJIA — OBJIMIHA U TPAJAIBE

Ha3zne npeamera: EJIEKTPOOIIPEMA Y HHAYCTPUJHU

I'opnmby oHa Hacora:

TeopHjcka HacTaBa Bexbe [TpakTuuna HacTaga Hacraga y Gnoky YrynHo

Il

62 0

0

0 62

2. IHJbEBH YUYEHIbA:

Ocnocobibaparbe yUueHHKa 3a 00aBJbaibe MOCoBa OAP:KaBaa v OTK/Iakara HEeMCTIPABHOCTH Y €eKTPOMOTOPHHM MOTOHHMA H €/IEKTPOSHEPreTCKHM MOCTpojerbuMa.

—  VnozHaeamwe YYCHHKA Ca OCHOBHHM TC(JijCKHM 3HakbUMa O ClIEeMEHATUMA CKIIOMNMHE U 3alITUTHE ONpeMe V CeKTPOMOTOPHOM MOIoOHY
—  YnoszHaBame YYCHHKA Ca OCHOBHHM TeOijCKHM 3HAKBHMA O CJICMCHTHMA aYTOMATH30BAHHUX CIICKTPOMOTOPHHX TMOI0OHA

—  PasBujare CHCTEMATHYHOCTH, YPEHOCTH M MPEUM3HOCTH Y paiy
—  Pa3seujarbe JOTHYKOT MHLI/BEH:A M 3aKIbY UHBAHA

—  OcamMocTasbHBaie yUeHHKa Y pajy W yrnyhusame Ha Kopulihere cTpyuHe Jidreparype

3. TEME, HCXOJH, IPENOPYUYEHH CAAPKAJH H KJbYYHH ITOJMOBH CAIPKAJA

Pazpen: 111

[omnusn donn yacosa: 62 waca

TEMA

HUCXOIHu
[o zaBpiuetTky Teme yueHuk hie 6uTH vy cTamy aa:

TPENOPYYEHHW CAJIPKAJH / KJbYYHH ITOJMOBH CAJIPIKAJA

Omnpema H eJileMeHTH
€JIEKTPOMOTOPHOT
moroHa

Mo3Haje NpaBHIHKKE H nponuce 3a kopuuwherbe nuuHe
3alUTHTHE onpeMe W Kopuihery caMo atecTUpaHor anara
M3BO/IH PA/IOBE HCK/BYHHRO Y Ge3HANOHCKOM CTaly Yy CKnamy
¢ crnelH(HUYHUM NPOMHCHMA M TIPABH/THHIIMMA MOroHa
Npeno3Ha BPCTY ONpeme 3a NpeKkuaarbe, Ha4uMH paja, pajaHe
KAPAKTEPUCTUKE H HHXOBO MECTO Y CTPYJHOM KOIY.
1Peno3Haje OCHOBHE BPCTE 3aUTHTE Y CTPYjHOM KOJIy
MOECH 3AIUTHTHH EIEMEHT Y CTPYjHOM KOJTy

ozabepe ONpeMy M ejleMeHTe NpeMa CHa3H eJIeKTPOMOTOopa.
ofjacHu Wweme yrpapbarba i MOHTAKHE LIeMe

OJIPe/IM Y3pPOK KBapa Ha eleKTpOMOTOPY

HaBe/1e OCHOBHE MPOMHCE M MPaBHIHUKE 3a n3Boheme pagosa
U O/IpasKaBabe ONpeMe W eleMeHaTa Y MHAYCTPH|H

MPUMEHH 3aIITUTHE Mepe y cryuajy yaapa cTpyje

oMUl NPOLEAYPY NpYyskarba npee noMohu ozneheHom nuiy
Y MOroHy

e llpaBHAHHLK W NPOMHCH O KOPHLUNCILY JTHYHE 3aLUTHTHE ONpeMe,
arecTUparsy anara v ypehaja npu uzpoherwy paaosa y norouy

e Onpema 3a NpeKuIamke U YKIbYHHBakhe CTPYJHHX KPYroga

e ['pebenacTe CKIOMKe (JIETOBH, PACTAB/bAE H CACTABILAE, YIPa/lHba,
NOBE3HBAILE Y CTPYJHE KPYTOBe H ¢a eJIeKTPO MOTOPOM Ha OCHOBY LlEMe
Be3e).

o Ilpexuaauu M KOMNAKTHE CKJIONKE (JEI0BH, YIpa/iiba, NOBE3HBAE Y
CTpYjHE KPYroBe).

« Ornpema 3a ynpapbate H CHIHAJIH3aLUHU]y

e Konrakropu (yrpajia, 1eJ10BH, pacTap/baibe, 3aMeHa J1e710Ba, cacTaB/balbe,
OBE3MBaLE KOHTAKTOPA Y KOJIMMA HAM3MEHHYHE U JeJIHOCMEPHE CTpYje).

e bumeranu (yrpaama u AeI0BH, OBE3HBAE Ca KOHTAKTOPHMA M €IEKTPO
MOTOpPOM).

s Tacrepu (BpcTe, Yrpajisa, MOBE3UBAKE Y CTPYjHE KPYTroBe).

e Peneju (BpcTe, yrpaitba, NORE3HBAE Y CTPYJHE KPYTOBE).

e EnekTpomMoTOpHE 3alUTHTHE CKIOMNKE (Yrpa/iba H NoJeLIaBambe npeMa
CTPYjH €IeKTPO MOTOpA).

e LE/IeKTpoMOTOPHM VITyLUTAuH (BPCTE, MOBE3MBAILE HA €JIEKTPO MOTOP,
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0JIpIKABaILE).

e Omnpema 3a 3alUITHTY (3ALUTHTHH CTPYJHH H HAMOHCKH PEJI€jH, ayTOMATCKH
npeKkuaay).

e Hcnpasioct v u3bop efieMeHarta 3a yrpaibatbe (1poBepa MCIPaBHOCTH U
1300p enemMeHarTa Ha OCHOBY KOHCTPYKIIHje M napameTapa oapeheHor
MOroHa, eNeKTPHYHE LeMe H CHMOOIH).

o VYrozHaBawe M 0Ja0Up eneMeHaTa eleKTPOMOTOPHOT MOroHa -
NPOBOJHMIIM, OCHTYPavl, KOHTAKTOPH, NPEKHIaYH U TePMHYKA 3aIITHTA.

e 3awITUTHE MEpe. MOCTYILM Y Cly4Yajy yaapa cTpyje U HAUMH MpYKatba Npee

nomohu osnehenom nuuy y norony

KibyuHu nojmMoBH: orpema, CKOJIIKe, IPeKUIaY, Tacrep, pejej, saurdra,
0/120Mp, 3alITHTHE Mepe

OcHoOBH AYTOMATHKE
€JICKTPOMOTOPHOT
noroua

. o

HaBeae pasiiuKy u3mel)y nojma ynpaesbarba v peryiaumje
oGjacHH pa3JHKy H3Mel)y ynpasibatba ¥ OTBOPEHO] H
3aTBOPEHOj MOBPATHOj CrIpe3H

ro3Haje OCHOBHE BPCTE CEH30Pa, HHXOBY HAMEHY M HAUMH
MOBE3HBAbA Y CICKTPUYHO KOJIO

objacHK HameHy nasava Op3uHe (TaxoreHeparopa, eHKoaepa)
0GjacHH OCHOBHH NMPUHLIMIT MEPEbha OP3HHE MPHUMEHOM
TaxoreHepaTopa

o0jacHM HA4MH MOCTaB/batba faBava Op3HHe Ha
€JIEKTPOMOTOP

oGjactu nameny IJILI-a

o0jacumn nauune Hanajama [1J1L-a nanonom 230V u 24V
o0jacHu NnojaMm aHaIOrHOr M MCMTATHOT Ya3a

TPENo3Ha AHANIOTHE M IMTCHTAIHE YJIa3€ HA CJICKTPHUHO ILIEMH
AyTOMATCKOT YIIPAB/batba JIEKTPOMOTOPHUM TTOFOHOM
o0jacHH nojaM pesiejHor U TPAH3MCTOPCKOT W3nasa

NPeno3Ha pesejHe ¥ TPAH3HCTOPCKE H3NIA3e Ha ENEKTPHYHO)
LIEMH AYTOMATCKOT YNPaB/batha eIeKTPOMOTOPHHM MOTOHOM
HaBe/1e OCHOBHU HauuH riporpamuparba [1JIL-a

obacHu HameHy Tajmepa W Opojaua

TYMa4H jeJIHOCTABHE LIEME Ca ayTOMATCKHM YIIPaBIbatbeM
€NeKTPHUYHHM MOTOPOM IIPHMEHOM KOHTAKTOPa, perneja 1
[JI1-a.

nperno3Haje ocHoBHe cum00I1e Ha YIIPaB/bauMM LueMama ca
[TJI1-om

e [0jaM yNpaB/batba v MojaM peryiatmje

e TI0jaM YIpas/baiba Y OTBOPEHO] M 3aTBOPEHO] MOBPATHO] CIIPE3H

e CEH30PH (MHIYKTHBHH, KANALWTHBHH, (DOTOSNEKTPHUHH), KATAJIOLIKH
nojaiu

e IpaHWYHM MPEKHIa4H, KaTATOLIKK NO/1alM

e MEpHHM npeTBapauu (MPUTHCKA, TeMenepaType, npoToka, HHBoa),
KATaJTOLIKH MO/IALH

e TAXOreHepaToOpH jeHOCMEepHe cTpyje

e TAXOrEHEPATOPH HAM3MEHHYHE CTPYje

e EHKOIEPH (ancoayTHH H HHKPEMEHTaIIHH)

e jelHOCMepPHH W3BOPH Hanajarba 24VDC

e nojam nporpamabuisor noruukor konrposepa (ITJIL-a)

e HameHa u ocHoBHa cTpykTypa [1JIL[-a, ocnoBuyn npunumn pana

o HauuH Hanajama [LJILl-a (230V u 24V), ocHoBHe 11eme

e MOjaM AHATIOTHHX (CTPYjHH M HAMOHCKH) U AUTMTATHHX Y43

. I'IOjaM JHUIHTAJIHHUX H3asa (pEJ'IBHH H TpaH‘lHCTOpCKH)

e MPHUMEPH MOBE3HBAA IHIHTAITHHX M aHAJIOTHHMX YJ1a3a ca TacTeprma
CeH30pHMa
NpHUMEpH MOBe3MBaba penejHnx nanaza [JI1]-a
NpUMEPH MoBesuBatba TpansuctTopeknx wanasza [J1-a (u3nazu HITH u
ITHIT Tina)

e ocHOBHH Hauunu nporpamuparsa [UJIL-a(nojam negep aujarpama,
COPTREPCKO OKPYIKEH:E 32 MPOrpaMHpathe)

e [IPUMEP JEAHOCTABHOI JIe/ep Jujarpama

e TajMepH, u Gpojaun

e MPUMEp JeJIHOCTABHOT YNIPAB/batba TPOPA3ZHUM ACHHXPOHHM MOTOPOM
NPUMEHOM KOHTaKTOpa, peneja v [J111-a
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K/byunn mojmoBu: ynpasibarbe, CEH30P, MEPHH NIpeTBapay, Aasayuu Op3une,
nporpamMadHINH JTOrHUKH KOHTPOIep, AHaI0rHH H JUTHTATHH YJ1a3, peJiejHH |
TPAH3UCTOPCKH HU3TIA3.

Esexrpoeneprerc .
K2 MOCTOjerha .

e [03HAje HAYMHE MOCTAB/LAILA U ApsKatba cabupHHLA Ha
NOTMOPHUM H ]'IPOBOJIHHM H301aTOpHMA.

e [103HAje PEeLOCiIe] YK/bYUeHa UK UCKibyUersa Y henuju
€NCKTPOCHEPTETCKOT MOCTPOjeHba.

e 3HA HAMEHY KOHJIEH3aTOPCKUX DaTepHja y KOMMeH3alnjH
cHare rnocTpojera.

e o(jacHu yJory ocHrypava y nocrpojetbima Cpeiber HaroHa.

* TYMA4YH OCHOBHEC KaTaJlOLIKE MOJATKE OCHrypaya

o0jacHu HAMeHY NpeKu/1aya cHare

ofjacHH HAMEHY pacTapjkaya cHare

¢ Tipenossaje cuMOoIe NMPeKUIaYa M PacTap/bada cHare Ha
CNIEKTPHYHHUM LIEMaMa M TEXHHYKO] IOKYMEHTALH]H.

e 00jaCHH OCHOBHH TPHHLIMI KOMIIEH3aLIHje PeaKTHBHE CHAre Y
MOCTPOjEHbY .

e [03HAjE NPOIKCE K NpaBUIHKMKE 3a M3Bohere panosa y
CIICKTPOCHEPIETCKOM TOCTPOjEHbY

e MO3HAje 3ATHTHE Mepe, MOCTYNAK Yy Cyuajy yaapa cTpyje v
HAUMH NpysKkarsa npee nomohu o3nehenom nuiy y
NoCTpojerby

.

Kibyunn mnojMoBH: NMponucH, 3acTHTHA ONpeMa, e/IeMEHTH
eNEKTPOCHEPTETCKHUX MOCTPOjetba, pajy Ge3HAMOHCKOM CTatby, paay
GIIM3MHK HANOHA.

IIpaBUAHHLIA K NPOMHCH 0 KOpHLIREHLY THUHE 3aLITHTHE ONpeMe,
aTecTHpamy anata 1 ypehaja npu u3poherwy pagora y nocrpojery
CabupHuute.

CnojHu NpOBOIHHLIM.

TToTNOPHU W NPOBOIHK W30J1ATOPH.

Ocurypauu.

INpeknnaun cHare.

Pacrassbaum cHare.

Konpesaropu u konaesaropcke Oatepuje 3a KOMIEH3aLH]y PeakTHBHE
cHare,

IIponucH ¥ NPaBUITHKLN Y €1EKTPOEHEPIETCKOM NOCTPOjetby
Iperneau peBH3Mje H PEMOHTH ENEKTPO-EHEPreTCKUX MOCTPOjeiba.
PajioBu Ha nocTpojerbuma y 0e3HaroHCKOM CTalby.

Panoeu y 6:1u3MHM HanoHa.

4. YIIYTCTBO 3A JHIAKTHYKO-METO/JHYKO OCTBAPUBAILE ITIPOI'PAMA

Ha TMOYETKY CBAKE TEME YUCHHMKE YIIO3HATH Ca LUH/EEBHMA H HCXOAHMa HACTaBe f)"{ell:a, IU1IaHOM pajia 1 HAYMHHMA OLUCH:HBAH:A.
O0IHIH HACTABE:
HacrtagHu caapskaju ce peanusyjy kao:

Teopujcka nacrasa (62 uaca)

Mecto peannsanuje HacraBe:
Teopujcka HacTaBa ce peanusyje y Crielrjaln30BaH0j YHHOHULIKA WK oaroeapajyhiem kaduneTy koju Tpeba 1a Oyne onpemsben oaroeapajyhum HacTaBHHM cpeicTBUMA,
MakeTaMa W MOJie/IiMa, rpaMuKHM NMPUKa3HMa, MyJITHME/IH]aTHOM OMPEMOM.

Metoae paga:

MoHonouika, AHjanoLika
JemMoHcTpalHja
Juckycuja

Peuagamse npobnema

[Mpenopyke 3a peaansanujy Hacrase:
V OKBHpY TEMe OrNpeMa M eeMEHTH eIeKTPOMOTOPHOI MOroHa HACTOJaTH [a Ce CBH MUIaHHpPaHH €IeMEHTH YKOIHKO je TO Moryhe npakTHuHO ASMOHCTPHPAjy, Kako
rpauuku Tako u (uznuky. [loceGHy naxmwy oO6paTHTH Ha KAaTANOIIKe MOJATKE €lEeMEHATa e/IeKTPHUHE ONpeMe eNIEKTPOMOTOPHOT NOroHa. 3aT0 ce Mpenopyuyje yueHuuma
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¥ TOKY HacTaBe MpHIoKHTH oaropapajyfin 6poj H3Bo1a H3 KaTaOWIKKHX M10/1aTaKa KapakTepucTHYHe onpeme. [ Ipunrkom obpaje elekTpoMarieTHe H 3aliTHTHE onpeme nocedHy
nakiby 00paTHTH HA OCHOBHE NMPHHLIMIIE fesoBatba oBUX ypehaja. M36op onpeme npema cHa3H eNeKTPOMOTOPA CTIPOBECTH HA jeJIHOCTABHOM NMPUMEPY, Y3 OCJIOHALL HA TIPHMEHY
KATAIOIIKHX M0aTaKa.

Y OKBHpPY TEME OCHOBE Ay TOMATCKOT Y MPaB/bathd eIEKTPOMOTOPHHM MOFOHOM, NoceOHY NaKiby NOCBETHTH oapeheHHM NaBaunMa H CeH30PHMA KA0 H IbHXOBO] MPHMEHH.
[lpunukom obpaze ose Teme rae roj je To Moryhe yueHHIMMA HIYCTPOBATH H3MIIE/ €1eMEHATA, H MPaKTHUHO-(DUIMUYKK NPHKA3aTH M3MIe] NojeiMHux enemenarta. [locebny
NaKHy NOCBETHTH CUMOOJIMMA CEH30pa, MEPHHX NPeTBapaya U /1apaua i kHXOBOM [PENO3HABAY HA e/ICKTPHUHUM ILeMaMa, aKO M HAYMHY MOBEe3MBaH:A.

[TporpamaOuiiHK OrHyuKK KOHTpOslep 00paauTH BHILe ca (pu3ndkor acniexkra. Harnacury paznuky y Hanajarby nanoHom 230VAC u 24VDC. [MoceOHy nasiby N0CBETHTH
OJKHMUCHY YAA3HWX M m3nasHux kontakata ITJI-a ca omrosapajyhum enementrma. ToM NpHANMKOM YYEGHMUMMa NPHKA3aTH HAjje/HOCTABHM]C LIEME OKMYEHA M HCTE
npoTymaunTH. CopTBEPCKO OKpYIKerhe CIIoMeHYTH HH(OPMATHBHO, TOM MPHIMKOM YBAKHTH YHH-EHHILY [a YUEHHLH OBOr obpasoBHOr npoduia Hehe HMaTH NPHIHKY 1a
nporpamupajy. Tajmepe u Gpojaue obpaautu nHGOPMATUBHO MCTUUYAM HUXOBY OCHOBHY IPHMEHY Y ayTOMATH30BAHUM €JIEKTPOMOTOPHHM 1OIOHMMA.

IMpenopy4enn Opoj yacosa mo reMama:

— Ornpema H eIeMEHTH eJIeKTpoMoTOpHOTr noroxa: 20 uacosa,

— OcHOBH ayTOMaTHKE eIeKTPOMOTOPHOT MOroHa: 25 uacoea,

—  Enexrpoeneprercka nocrpojera: 17 uacora,
HacraBuk mMoske, ¥ TOKY peaiusaiiije nporpamMa v npuanKoM JIaH|parba peanusaluje caapkaja, kKako raobajiHo Tako W onepatisHoO, yTBpaHTH Behu win marn 6poj uacosa
1Mo Temama.

5. YIIYTCTBO 3A ®OPMATHUHBHO H CYMATUBHO OLHEILUBAILE YYHEHHKA
HacragHHK, Ha MOYETKY LWIKOJICKE FOAHHE HIIK HA MOYMETKY TEME YI03HA]C YYCHHKE ¢a HAMHHOM H KPHTEPH]YMHMA OLICHHBakba, IHHAMUKOM H €/IEMCHTHMA OLICHHBAbA.
[lpaheme paisoja, HanpeaOBalba U OCTBAPEHOCTH MOCTHIHYha yueHHKa 00aB/ba ce (POPMATHHHM H CyMaTHBHHM OLICHHBAEM.
DopMATHBHO OLleH:-HBAME C€ OJIBHja HA CBAKOM Yacy Kpo3:
- npahemwe aKTMBHOCTH YYEHHKA Ha Yacy (Tj. NpoLecy y4ema);
—  KOHTHHYya/lHO npahetsa J0CTHIHYTHX HCXO0/a W HHBOA MOCTHIHYTHX KOMIETeHLH]a,
- yuvewheM yUyeHHKa y 3ajeIHHUKOM paay /paa y rpynama
dopmarueHa oueHa caapxku ciesehe enemenre: onue nocturuyha yuenuka, Ornue aHraKoBarba YYEHHKA M NPENopyKe 3a 1ajbe HANPEI0Batbe.
HacraBuuk y noctynky ouemneara Npukyuba W Oesexu nojarke o nocruruyhuma yuennka, npouecy yuersa, HanpeaoBarby H pa3Bojy yUeHHKa TOKOM I'OJMHE Y THEBHUKY
paja M CBOjOj MeAaroLKoj I0KYMEHTALN]H.

CyMaTHBHO OlEl-HBAK:E e BPIIW HA KPajy nporpamcke LieJMHe, MOJLYJIa WK 3a KIacH(PUKALIMOHH MepHOJl U3 NIPEIMETa HAa OCHOBY:
—  VCMEHE NpOBEpe 3Hamba,
- KOHTPOJHMX W nomahMx 3ajaTaka,
—  TecTOBA 3HAHA, OJHOCHO 3a/1aTaka 00]eKTHBHOT THIA,
~  nojaraka NnpHKynbeHuX (pOpMaTHBHUM OLIEHHBAEM

DopMaTUBHO M CYMATUBHO OLCHLHBAILE J€0 CY JEAMHCTBEHOT MPOLEca OLebHBabA 3aCHOBAHOT HA YHaANpel yTBpheHuM KpuTepujyMuma ca KojuMa ¢y yueHuiu OaroBpeMeHo
YIO3HATH.
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Haszus npeamera: IPEAY3ETHHIUTBO

1. OCTBAPUBAILE OBPA3OBHO-BACITHTHOTI PAJIA — OBJIMIHA U TPAJAIBE

[oauuimbk GoHa Yacopa: TeopHjcka HacTaBa Bexbe [TpakTuuna HacTaga Hacraga y Gnoky YrynHo
111 0 31 0 30 61

2. IHJbEBH YUEHA
—  PasBHjarbe: MOCJOBHMX H NPEAY3eTHHUKHX 3HAA, BEIITHHA H NMOHAILALA; MPeIy3eTHHUKHX BPeJHOCTH H CMIOCOOHOCTH /1a ce Mpeno3Hajy npeay3eTHHIKe
MOryhHOCTH V JTIOKAJIHOj CPEAMHM M JIeJyje Y CKIay ¢a THM; MOCIOBHOI M MPe1y3eTHUUKOT HAYHHA MUIILLEHA; CBECTH O COMNCTBEHHUM 3HAKMMA W CMOCOOHOCTHMA H
J1a7b0j npoieCHOHATHO] OpjeHTALM]|; CITIOCOOHOCTH 32 youararme, (JOPMYIIHCaLE M MPOLEHY NOCIOBHUX HIEja; CMHCIIA 32 THMCKH Pa/l; OCHOBE 33 KOHTHHYHUPaHO
YUCH:C; OJrOBOPHOT OJIHOCA MPEMa 0UyBaky NMPHPOAHHX PECYpca M eKOMOLIKS PABHOTEHKE.
—  VnoszHaeame y4eHHKA ca: eeMeHTHMA MapKeTHHI MJ1aHa; CYLITHHOM OCHOBHHX MEHAUMEHT (YHKIMja U BEIITHHA; crelH(pHIHOCTHMA YIIpaBibatha
MPOM3BO/AOM/YCIYTaMa W JbY/ACKMM pecypcuma; 3Hauajem kopuiuhiera HH(QOpMALIMOHHX TEXHOJIOTH]a 3a CABPEMEHO MOCIIOBAHE;
—  OcnocoOJbaBatbe 3a; aKTHBHO TPaskerbe Nnoca (3anolbaBamke 1 caMo3anolbaBambe); M3paiy JeIHOCTaBHOI MJ1aHa nocjosarka maje gupme (OM3HKC r1ana);
npeseHTauunjy OM3HHC MIaHA; MYITHIMCUMIUIMHAPHH NPUCTYI U OPHjEHTALIM]A HA [1PAKCY:
3. TEME, UCXOAHW, TIPEIMTOPYYEHH CAJIPZKAJA U KJbYUHH ITOJIMOBH CAJIP/KAJA

Pazpen: Tpehn
lognitbh dhona yacosa: beskbe: 31 wace; Hacrasa y 6noky: 30 wacosa.

HCXOH MNPEIIOPYYEHH CAIPKAJH / KJbYYHH MMOJMOBH
TEMA
[lo 3aBpietky Teme yuennk he 6uru y cramy ja: CAJIPIKAJA

e HABE/E 4/1CKBATHE NPUMEPE NMPE/IY3ETHUILITEA U3 JIOKAIIHOT o [lojam, paieoj u 3Hauaj Npe/y3eTHHILTEA;

OKpYIKeHa; o [lpodhun u kapakTepucTHKe yenemHor npeay3eTHUKA;
* HABC/C KapPaKTCPHUCTHKE MPCaYy3CTHHKAL ¢ Motueu NpEay3CTHHUKAL

Ipeayzernnireo ¢ 00jacHH 3Ha4a) MOTHBALMOHHUX (DAKTOPA Y MPeAy3eTHHILTBY; o Texnuke v KpHTEpHjyMH 3a yTBphHBaILE Npe1y3eTHHUKHX
npeay3eTHHK e JIOBE/IE Y OIHOC MOjMOBE WHOBATHBHHOCT, MPe/ly3HMBHBOCT H

1pe/1y3eTHULITBO,
e TPEno3Ha pasinynuTe HAYMHE OTMOYNIBALA MOCIA Y JIOKATHO]

3ajeAHHLIH.

Tpararse 3a nocj0BHHM H.ﬂejama;

[Tpouena noc0BHUX MOTYRHOCTH 32 HOBH MOC/IOBHH NOAYXBAT;
SWOt aHan43a;

CrpykTypa OM3HHC MJ1aHa M MAPKETHHI MJIaHa Kao HeroBor aena;

e TPHMEHH KpeaTHBHE TeXHHKe H360pa, celekumje 1
Bpe/HOBak:a MOCTOBHHUX HEja;

e MPErno3Ha cajapskaj v 3Hauaj OU3HKC nnaHa;

PasBujame n npouena | e ucTpaku MelycoOHO nenoBame hakTopa KOju yTHYY Ha

* & o 9

MOCJTOBHHX H/IEja, TPIKHMLITC: 1ICHA, MPOH3BO/L, MCCTO, MPOMOLHja H JIHYHOCT; o Enemenrn mapketunr mukca (511) — (npoussop/yenyra, teHa, KaHanm
MAPKETHHT IJIAH s MPHKYNH H aHATH3Hpa HHPOPMALIHje O TPIKHIITY U pa3Buja AMCTpUOYI1Mje, NMPOMOLIHjA, THYHOCT);
MH/IMBUIyalIHY o Paj Ha TepeHy-MCTPaKHBAHE TPIKHIITA;
e MapKEeTHHI CTpPaTerHjy; o [lpezeHTannja MapKeTHHT NiaHa 3a oaabpany OM3HHC MAEjy.

e pasBHje CaMOMOYy3/1atbe ¥ CrpoBohetby TePeHCKHX
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HCIHTHBAIbE:

CAMOCTATHO M3PAIH MAPKeTHHT [UIaHa Y NpHITpeMH OH3HKC
naHa;

Mpe3eHTYje MapKETHHT MUIaH Kao /1e0 COMCTBEHOr OU3HUC
rniaHa.

Ynpasbame n
opraHM3anMja, npaBHH
OKBH 32 OCHHBAMLE H
pyukunonncame
AeJIATHOCTH

HaBe/1c OCOGHHE YCNeuHOr MeHanepa,

06jacHH OCHOBC MCHAUMEHTA YCITYra/MpoH3BOIE;

00jacHH Ha jeHOCTABHOM MPHMEPY MojamM H BpeTe TPOLIKOBA,
LieHy KOLITatha U MHBECTHLIH]E;

M3padyHa npar peHTabMIHOCTH Ha JeAHOCTABHOM NPHMEPY;

» o0jacHu 3HAa4a] NPOM3BOAHON [UIAHA M W3PAJIN NPOM3BOIHH

IUIAH 34 CONCTBEHY OMZHUC ey Y HajjeAHOCTABHH]eM 00/IUKY
( camocTaIHO WK Y3 oMoh HAacTaBHHKA);

yeuha 3Hauaj nuaHupatea M oaabupa JbYICKHX pecypca 3a
norpebe opranusaumje;

KOPHCTH FaHTOTpam;

o0jacuu 3Hauaj HHGOPMALMOHUX TEXHOIOTK]a 3a CaBPEMEHO
M0C/IOBakE;

CXBATH BAYKHOCT HEMPEKHAHOT HHOBHPAaba MPOU3BO/a UK
yenyra;

uzabepe HajNoBO/bHHU]Y OPraHH3alMOHY U NpaBHy Gopmy
NPHBPEIHE AKTHBHOCTH;

M3pajii M NPE3EeHTYje OPraH|3aliOHH IJ1aH 3 CONCTBEHY
OM3HUC Haejy;

CAMOCTAJIHO CAYMHH WU TOMYHH OCHOBHY MOC/IOBHY
JIOKYMEHTALIH]Y .

L )

MenaumeHT (pyHKUMje (NIIAHUPabE, OPraHu30Babe, Bohere u
KOHTpOa);

TTojam 1 BpCTE TPOLIKOBA, LiEHa;

HHBecTHLH]E;

[Tpenomua Tauka peHTadIHOCTH,

MeHayMeHT NPOH3BOLILE -YTIPABIbALE NIPOU3BOAHUM
[POLECOM/YCITYTOM;

Ynpassbarbe JbYACKUM pecypeHma;

YrpasJbarbe BPEMEHOM:

HiskerbepHHr BpeaHoCTH;

HH(opMaLHOHe TEXHOIOTH]E ¥ NOCIIOBAtbY

[IpaBuu acnekT nokperama SUzHKCA.

Exonomuja nociiosama,
(punancujexn miaan

cacTaBi OMITAHC CTalba HA HAjje/IHOCTABHU]EM MPUMEpY;
cacTapu GHIAHC ycnexa W YTBP/H MOCAOBHH Pe3yJiTaT Ha
HAJjeIHOCTABHH]|EM NpPHMEpY;

HATIPABM PA3TUKY M3Mel)y NMpUXOaa U pacxo/a ¢ jeHe cTpaHe H
NPHIIMBA M OJUIMBA HOBLIA Ca PYTe CTpaHe Ha
HajjeTHOCTABHH]EM MPHMEpY;

Hagejie Moryhe HauuHe (UHAHCHPALA COTICTBEHE JEJIATHOCTH;
ce UH(popMHULLIEe y oJroBapajyiuM MHCTUTYLIMjaMA O CBUM
PEIEBAHTHHUM THTakKuMa 01 3|]a‘-]aja 3a NnoKperamse 6[#]3]'[}‘[08_1
HACHTHOHKYjE HAYMHE 3a OJPKaBalbe IMKBHAHOCTH Y
nocioBamy npeayseha;

cacTaBu (DMHAHCH|CKM TUIAH 3a CONCTBEHY OU3HHC uaejy
CAMOCTAIHO HIIH ¥3 NOMoh HacTaBHHKa;

npeseHTyje (PMHAHCHJCKH MJ1aH 3a cBojy OM3HHC MAC)Y.

. o

bunanc crama;

bunanc yenexa;

bunanc rokoea rotropure (cash flow),

M3eopu (uHaHCHparba;

WHetuTyumje n nHGpacTpyKTYpa 3a NOAPLIKY MPeLy3eTHHIITBY;
ITpunpema W npezeHTaumnja GUHAHCH]CKOT MlaHa.
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e CaMOCTAJIHO MJIM y3 nomoh HacTaBHUKa [a noBeske cee ypahene | o« M3pana uenouror OM3HKC miaHa 3a concrseHy OU3HUC HAE]Y
J1en0Be OU3HHUC MJ1aHa; o [lpesenTaunja nojeannaunux/rpynuux OH3HHC N1aHOBA H AHCKYCH]a .
s W3pajaH KOHAuaH (jeaHocTaBaH) GM3HMC IUIAH 33 COMCTBEHY
GusHuC uaejy:
e Mpe3eHTYje OM3HKC MIaH ¥ OKBUPY JaBHOT 4aca W3 npeaMera

YYeHnuKH npojexT-
npesenTanmnja
HOCJOBHOT IIAHA

Mpe/ly3eTHHIITRO.

4. YIIYTCTBO 3A JUIAKTHYKO-METO/IUYKO OCTBAPUBAILE [IPOI'PAMA U OLIEEbHUBAILE
Ha nouerky Teme yd4eHHMKe yrO3HATH €A IIH/BEBHMA M HCXO/IMMA HACTABE, OJJHOCHO YHEH:A, MTAHOM Pajid M KPHTEPHjYMOM M HAMMHUMA OLICHHBAA.
JIMCKyTYjeTe ca yYeHHIIMMa O HHXOBHM MCKYCTBMMA Ha OBY TeMy. [1IuTajTe HX 1ITa je 3a jHX NPeay3eTHHINTBO; KO MOsKe 1a 6ye Npe1y3eTHHK; KakBe Cy 0coOMuHE
Npeay3eTHHKA;; a JIH MO3Hajy HEKOT NMpeay3eTHHKA; ...
O0amum nacrase:
Hacraguu caapskaju ce peanusyjy kao:
BeskOe (31 uac) - Onok oa 2 vaca ceake npyre Heaesbe (MO jeaHa rpymna)
Hacrasa y 010Ky (30 uacosa)
MecTo peaiH3anuje HACTABE:
BexOe ce peaninsyjy y pauyHapckoj yunonuun/kabudety (1 yuenuk — | pauynap).
Honena na rpyne:
Onerbemse ce aenu y 2 rpyne.
Mertoae paja:
—  Mun#u npenaerarba,
—  Cumynauuja,
—  Crynuja ciyuaja,
—  Jluckycuja
[Tpenopyke 3a peannsanujy Hacrase:
Tema ,JlpeayserHuiTBo M npeay3eTHuk’™: Jlath npumMep ycrnelHor npey3eTHUKa W/HIH 03BaTH Ha Yac rocTa — rpejy3eTHHKa Koju OM roOBOPHO YUEHHLIMMA O CBOJHM
MCKYCTBHMA HJTH NOCETA YCTIELIHOM MPe/ly3eTHHKY:
Tema ..Pazeujarse u npoLeHa nocJIoBHUX HEja, MapKeTHHT tulan™: KopueTHTy onyjy nieja u oheHe QUCKYCHje J1a ce YUeHULIMMA TOMOIHE Y KPeaTHBHOM CMULLIbaY
Ousnuc nagja v onadupy HajnososbHuje. [IpenopyunTu yueHuinma na OM3HKC Magje Tpaske y OKBHPY CBOI MOAPYHja pajia ajid He MHCHCTHPATH Ha TOME. Y4eHHIM ce aena Ha
rpyrne OKYIM/bEHE OKO jeJHe NOCTOBHE HAEje Y KOjUMa ocTajy A0 Kpaja. [ pyne yueHHKa OKYIJbeHE OKO jeIHe MOCIOBHE MAE)E BPLIC HCTPAKHBAE TPIKHILTA MO
HACTABHHUKOBUM ynyTcTBHUMa. [loike/bHO je opraHu3oBaTi noceTy ManuM npeayzehuma riae he ce yueHHIM HHGOPMHICATH O HAUHHY JIENIOBAILA H ONCTaHKa TOT npenyseha Ha
TPIKUIITY.
Tema ,,Ynpasbatbe v opranuzaimja™: Tlpenopyuene caapsaje no TeMama y4eHHK caBianaBa Ha jeTHOCTaBHMM NpAMepHMa y3 nomoh HacTasHuKka; JlaBaTi ynyTcrapa
YUEHHLIMMA Tie M Kako Aa Johy 10 HeonxoaHux HHpopmanuja. KopueTHTH cajToBe 3a NpHKynbaibe HHQopMalinja (WwWw.apr.gov.rs . www.sme.gov.rs. ¥ apyru). OcHoBHa
nocaoBHa JokyMeHTanja: CV, mosifa, skanda, W3gelTaj, 3aMcHHUK. .. TToceTa coLujaiHuM napTHEPUMA Ha JIOKAJIHOM HUBOY (onwTHHa, puirjane Haunonanne ciyxde 3a
3anouULasam-e, Pernonanne arenuuje 3a pa3goj Majux U cpeimux npeayseha u cn.).
Tema ..Exonomuja nocnoeamsa, punancujekn nnan®: Kopucruru dopmyanap 3a Ouznue mnan Haumonanne ciyixOe sanouusasama: Kopucrutu Hajjeasoctasauje tabene 3a
u3paay Onnanca crama, Ounanca yenexa u OuiaHca HoByaHHX TokoBa, OOpaauTy cajaprkaj Ha HajjeIHOCTABHU]HM MPUMEPHMa H3 npaxce
IIpenopyke 3a peaansanujy 0J10K HACTABE:
Bsiok HacTaBy MCKOPUCTHTH 3a rocete npeaysehuma u yeranoama koje cy npeaguliene ouv npeamerom. M3pana npesenraumje odjeamibyje nocneawa nea moayna. Cama
u3pana Tpeba na Tpaje 9 yacora (jenan W no AaH 610K HacTaBe), a Mpe3eHTalMje panoBa 3 yaca. YUEHHIIM NMOjeIHHAYHO WIH MOC/LEHH Y THMOBE 710 5 yueHHKa Tpeba na y3
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nomoh HacTaBHHKa W3paje OH3HHC NnaH ceor npeayseha (npenopyuyje ce fa ce npeay3sefie 6apH NocaoM 3a KOjH ce yUeHHK Kouyje). MHCHCTHPAaTH Ha NpaBHIHOM
Kopuithery TepMHHA BE3aHHX 3a €IEKTPOTEXHUKY
[Mpenopy4enn Gpoj uacosa no remama:

—  [lpenyseTHUILITBO W Npey3eTHHK: 5 yacoBa BewxOH;

—  PasBujarse u MpoLIEHA MOCIOBHUX Higja, MapkeTuHr rian: 10 wacoBa BexOn u 6 1acoBa GII0K;

— Vnpassawe v opranusaiidja: 8 uacosa Be:xon u 12 uacosa 0.10K;

— Exonomuja nocnopata: 8 uacosa Be:xOn u 3 uaca 0J10K;

—  VYeHHUKH NPOjEKT — NMPE3CHTaLIH]a NOCIOBHOT Nana: 9 yacosa BJ10K.

5. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLEIbHBAILE YUEHUKA

Bpeanosame 0CTBApEHOCTH MCX0/1@ BPILHTH KPO3: aKTMBHOCT yYeHHKa Ha yacy; nomalie 3a/1aTke; TECTOBE 3Harba; W3paLy MPaKTHYHUX PajoBa (MapKeTHHT, OPraHH3alioHo-
NPOM3BOAHK M (PHHAHCHJCKH MJ1aH); U3pajy KOHa4YHEe Bep3vje OHM3HUC MiaHa; npeseHTalujy

MopMaTHBHO OLIeHHBaM:E, KA0 Mojen npalieka HanpeoBaka YUeHHKA, Ce 0/IBHja Ha CBAKOM 4acy M CBaka aKTHBHOCT je 100pa MpHIMKA 3a MPOLIeHY HAMPEA0Baa U IaBpathe
noepaTHe HH(opmatwmje. [Tocturuyha yuenuka je Moryhe BpesiHOBATH KPO3: AKTHBHOCTH Ha yacy (Tj. MPOLECy yuea); MocTar/bathe MUTAha W/WIH aBate 0JIrOROpa Y
CKIIay ca KOHTEKCTOM KOju ce ofjallimbaka; NO3UTHBHOM 0/THOCY MPeMa ONpeMH; U3pajly 3ajaTtaka, MCTPaKHBAYKKMX MPOjeKaTa | cll.; H3paay NPakTHUHHX pajoka
(MapKETHHT, OPraHKW3aIMOHO-TIPOM3BOIHH W (DHHAHCHICKM TIAH); M3pajly KOHAuHEe Bep3Hje OM3HHUC NilaHa: Npe3eHToBakbe caipkaja; npalickhe NocTHrHYTOCTH HeXo/a, nomoh
APYrOBHMA M3 0JleJbetba Y LIHIbY CaBajlaBara rpaauea u cil.

Yuenuke tpeba ocnocobbaBaTti U oXpabpUBATH 14 NPOLIEHY]Y CONCTBEHU HANPEAK YV OCTBAPUBAILY MCX0/14, KA0 U HANPEIaK APYIUX YUeHMKa, v3 ojaroeapajyvhy
apryMeHTaLujy.

Ha kpajy cBakor 4yaca WM akTHBHOCTH HaNpaBHTH KPaTKy aHalU3y Jocajalliber paaa, 06aBe3Ho NOXBATHTH yUEHHKE 3a OHO LITO je MOCTHrao H 00pa3oKUTH LLITa MOAKE H
Tpeba aa nonpaey WHiH ypaiu.

[ToTpefHo je OCMUCIMTH BHILE TUNOBA PA3THUMTHX AKTUBHOCTH €A NPOIYKTHMA Pa3IMUMTOr HUBOA CJIOKEHOCTH U YTBPIUTH OUEKHBAHE HCXO/IE, a NPeMa HhuMa 1
KPHUTEPHjyME BPEAHOBAbA.

OuerbHBarbe yueHHka ce ojBHja y cknazny ca [Ipasuianikom o ouerupaiby. IToTpebHo je, Ha NOYETKY IKOJICKE IOJHHE, YTBPAUTH KPHTEPH]YME 3a OLetbHBatbe (y CKiaty ca
[IpaBHIHMKOM O OLIEH:UBAILY), TPBEHCTBEHO 3a CYMATHBHO OLEHHBALE M Ca HUMA YIO3HATH yueHHKe. CYMAaTHBHO OLICHHBAMLE Ce MOXKE H3BPLIMTH Ha OCHOBY (hOpMaTHBHOT
OLEH:HBALA, pezyaTaTa/pelletha NpodIeMCKOr WK MPOojeKTHOr 3aaaTka, npaheweM paaa yueHuKa — ocTBapuBama Mexoaa u ci. Hauun yrephueama cymatueHe oueHe
YCKJIAIMTH ca HHANBUIYATHUM 0cOOMHAMA YHEHHKA.

OcnocoOuTH yueHHKe 1a e()MKacHO H PaLMOHATHO KOPHCTE pavyHape Ha HauHH KOJH He YIpoKaBa HhHXO0BO (JH3HYKO H MEHTATHO 3/1paB/be.

K.byunu nojmosu caapxaja: [Ipenysernuiurso, npenyserHuk; busnuc nnaun: Jbyacku pecypeu
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1. OCTBAPHBAILE OBPA30BHO-BACITHTHOI' PAJIA - OBJIMLH H TPAJAIBE

Hazue npeamera: IPAKTHYHA HACTABA

HACTABA
PA3PE]] YKYIIHO
Teopujeka nacrasa BexxGe IlpakTuuna nacrapa | Hacrasa y 6noky
11 420 60 480
111 558 60 618
OCTBAPUBAILE OEPASOBHO-BACITUTHOI" PAJIA T10 JIVAJIHOM MOJIEJTY OGPASOBAILA
HACTABA
S Teopujcka nacrasa Bexbe Yuerme Kpo3 paj qu?%ﬁ?; i VIVITHO
11 420 60 480
111 558 60 618

Hanomena: y Tabeau je npukazan roauiursu GoHj yacoea 3a ceaku o0/MK paaa

2. [IIbEBH VUEIbA:

OCHOCOGJ’EZ{BEH:E YHEHHKa 3a NPUMEHY JAIUTHTHHUX MEP& o0 EJ'IBKT[JH‘{HO[" y,zlapa H CHCTEeMa 3alUTHTE BUCOKOIr HarnoHa ,D,O,Zl[-‘]pﬂ

Ocnocoﬁmaﬁame YUECHHKA 3a YHTamC [IeMa, npojeKaTa H APYTE TEXHHYKE ,"[OKyMEHTa[lH_iC, H3pany CKHla eNeKTPHUHHX HHCTBJ'[BI[Hja, meMa H OCBET/bCHA
VrnosHaBame yueHHKa ca kopuinthewem u cnpoBohetbeM ope/iOH NpaBHITHHKA, CTAaHAAap/Aa H NIponHca

Ocrniocob/kararme yUeHHKa ca H3paioM, O/IPXKABAEM M OTK/IamkarmkeM HEUCNPABHOCTH HA CBHM BPCTAMA €HEPreTCKUX eIEKTPHUHHUX MHCTalalHja (OCBETIheH:e,
VYTHUHHLIE, 3BOHO, MOTOPH, KYIATH/IA, CYBH, BIAXKHK NPOCTOPH, GoJHHULE, GaHKe, CKIOHMILTA, MO30PHIITA, CIIOPTCKH 00jeKTH, arperarcke U CHrypHocHe
vHCTanauMje) M npunanajyhe onpeme (passonHn opMaHu, MepHe rpyne, KyiHH NpHKIbYYaK)

OcnocodsbaBarbe YHCHHKA Ca H3paaoM, KOHTPOJIOM H OTKJTahalkbEeM HCHCIPABHOCTH 34lUTHTHOT Y3CMIbCHA H rpomoGpchtce HHCT'd.I'IaLlHje

Ocnocodsbapame YUEHHKA Ca U3pajoM HHCTa.I'laLlHja ONUTEr, peKIaMHOr, JEKOPATHBHOI' M OCBET/bCHA CIIOJbALLUHLHX ITPOCTOPA

OcnocoGrbaBatbe yUeHHKa ¢a W3PaA0M, TIOBE3HBAEM, MOHTKOM H OTKJIahatbeM HEHCNIPABHOCTH Ha TENEKOMYHUKALIMOHUM UHCTANAlHjaMa W CUTHATTHUM
cucTemMuma (TeneoHcke, MHTEP(OHCKE, CAaTOBH M 03BYYeHe, aHTeHcke M KJIC cucteMu, MpexHO MOBEe3MBabe pauyHapa, BUACO Haa30p, MPOTHBIPOBATIHH
CHCTEMH, OTKpPHBaI-€ M J10jaBa rnoxapa)

OcnocoGrbaBarbe YHEHHKA €a H3PaJ0M, MOHTAKOM, MOBE3UBALEM, O/IPKABALEM H OTK/IatkhatbeéM CBHX KBAPOBA M HEUCTIPABHOCTH HA ONPEMH H e/IeMEHTHMA
€JIEKTPOMOTOPHOI TIOTOHA (HA YNPaB/baykWM KOJIMMA, HA €HEPreTCKOM KOy H Ha €leKTPOMOTOpY )

Ocnocobrbaare YHeHHKa 3a 00aBJbatbe Mocj0Ba 0/pkaBara v npahema CBUX J€/10Ba eICKTPOEHEPreTCKOr MOCTPOjekha

OcnocobrbaBare yueHHKa 3a 00aB/babe Mocj0Ba Ha I0rpajikbi U 3aMEHH Ha/I3eMHOT BO1A (Cnajame BOJA0BA, pa3aBajare BOA0BA, KYRHH NPUKIbYUAK K 3aMeHa
uzonaropa)

OCI'IOCOGJTJE[BBH:E yl{EH[rIKEl 34 rnojiaramkbe KBGJ'IOBH y p(}B H KHGJ'IDBCK)" KﬂHB:[H'}aLlH‘iy, OﬁﬂﬂE')KaBﬂH:e H NMOCTaB/baHC KZGHOBCKHX CﬂOjHHLla H KEIGJ'IDBCKMX riiapa
OcnocobsbaBatbe yueHHKa 3a 00aBsbatbe MoCc/I0Ba OKO MPHIPEME H YMECTBOBA:A Y PEMOHTHHUM pagoBHMa
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3. HA3BUB U TPAJAILE MOJIYJIA IIPEJIMETA

Paspen: apyru
Pen.op | HASUB MOJIVJIA Tpajarbe Moayna (4acoBH)
1. Marepujasn, 10KYMEHTaLKja U NPONKCH 3a W3BOhebe eNeKTPHYHHX HHCTAIaLK)a 84
2. EnextpuuHe HHCTanauuje ctaMOeHHX jeMHULA U MakbkX o0jexaTa 132
3. Pazgo/iHe Tabiie, 3alITHTHH CHCTEMH, Y3EM/bethd U IPOMODpaHCKa HHCTANALH]A 78
4. Enexrpuune mamnHe 3a jelHOCMEPHY CTPY]Y ¢a NPUMEHOM 48
5. HauzMeHH4IHe MaLIMHE ¢a MPHMEHOM 78
6. bnok npakruyHa HacTasa 60
Paspen: tpehu
Pen.6p | HASMB MOJIYJIA Tpajame moayna (uacoeu)
1. OcgeT/berse 54
2. Enektpuyne wHcTanaimje y odjekruma 84
3. Cucremu 3awtute, KyiHH NPHKIbYYaK, MEPHE TPYTIE H Pa3BOAHH OPMaHU 78
4. [TponucH, Mepere, HCMTHUTHRAE H OTK/IaHkathe HEHCTIPABHOCTH Ha eNeKTPHYHHM HHCTaNalHjama 30
5. TenekoMyHHKaLUMOHE HHCTAIALMJE W CHIHAJIHA CUTEMH 90
0. Omnpema M e1eMEHTH eleKTPOMOTOPHOT MOroHa 120
7. Mepetba ¥ €/1eKTPOMOTOPHOM MOToHY 30
8. EnekTpoeHepreTcka nocrpojera 72
9. bnok npaktuuna HacTasa 60
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4. MOAYJIM, UMCXO/H, IIPENNOPYYEHH CAAPKAJU U K/bYUHH I1IOJMOBH CAJIPIKAJA

Paspen: npyrn

JOKYMEHTAUH]A 1
nponucu 3a n3soheme
CJICEKTPHYHHX
HHCTAJIALM]A

CIpoBOM Mepe H oapeade W3 npaBHIHKMKA 3a oarosapajyhe
pajoBe WK obnact
JedrHKLIE 3HAYA] NPUMEHE CTaHIAPAA W [1pOoTMca

HUCXO/H NPENOPYYEHHU CAJIP/KAJ / K/bYYHH MOJMOBH
LB Ilo 3aBprieTky Mojysa yueHHk he GUTH y cTamy Ja: CAJIPEKAJA
Knacuukyje HHCTATAMOHE TPOBOJHHMKS EJIEKTPOHHCTAJIALIMOHH [MTPOBOJIHHULIU, MATEPHUIAIT U
M3epruy u300p NpoBo/iHHKa npema onrtepehety H yclnoBHMa OITPEMA
pana ypehaja o HM30/10BaHH NPOBOIHULIM U HHUXOBO 103BOBEHO CTPYjHO
M3zalepe 3alurure NpOBOAHKWKA O/ NPEBEIHKHX CTPYja 1 ontepehiewse. MUHUMaNHK npeceld GpasHUX, HEYTPaTHHX 1
CITOJbHHX y'l'Huaja 3AlUTHTHHUX TNPOBOJAHHKA.
Hnentudukyje marepujan 1 onpemy (OcHrypauH, NpHK/bYHHH o OzHauaBae U30J10BAHUX NPOBOJHHUKA
ypehaju, npeknaauu, cujanuyHa rpia.). o OGenexapare yKHn/1a W30JI0BAHUX NPOBOIHUKA.
Knacudmkyje BpcTe 1 AenoBe HHCTalalMja ¢ 3aluTTa NPOBOAHMKA O/l IPEKOMEPHHX CTpYja.
Kareropuiue riiapHe pasjiMke y KapaKTepHCTHKaMAa M0jeMHHX o EnexrpouHcranauuony Marepujan v npubop: HHCTANALMOHH
HHCTANALH]A U eleMeHara OCHIypauH, NPUKBYUHH ypehaju, npekuaauu, cKIonke,
JlMcKkyTyje 0 HaMeHM, HAYMHY Paja U KOpULIRey nojeuHuxX HHCTANALMOHE LIeBU U npudop
e/IeMEHATa M MHCTajlaltja e Hzbop ocurypaua v apyrux enemenara
Ha ocHoBy nokyMeHTalMje npunpemu notpedad MarepHjai 3a BPCTE U JIEJIOBH EJIEKTPUYHE MHCTAJIALIMIE
u3pajy u YTRpAM notpedHe Be3e 2a MOBe2MRake MHCTANALM]e Bpere enekTpuuHHUX MHCTanaLMja
H3panu ckuiy ofjexta n notpebHe iemMe MHCTanaluje 3a Mand | o Y CYBWM M BIAKHUM NpocTopHjama
Marepujau, o0jexT (rapaka, BUKeHaMUa, KyliHa paauoHuLa) o [IpuBpeMeHe HHCTanauMje

I'pomoOpancke nHcTaNaLH]e
HHcTanaumje Maiux HanoHa.

o Hucranauuje y npocropujama ca cnieuMUuHUM YCIOBHMA.

[Tonena enexkTpUyHMX MHCTAALM]A: HHCTANALIM]E JaKe CTPY]E U
ciabe ctpyje.

[puk/byuak eeKTPHUHMX HHCTAMALIM]A HA MPEIKY, HAI3eMHH
kyhHu npuksbyyak, kabioeeku kyhHu NpUKIbyyaK.

Pasponte Tabne M opmaHK (HaMeHa, KOHCTPYKIIMja W Noaena).
CrpyjHa kona (OcBeT/bebe, YTHUHHIE, CHIHAIH3AllHja 3BOHA..)

LIEME, IMMPOJEKTHA U TEXHHUYKA JOKYMEHTALIMJA 3A
EJIEKTPHYHE MHCTAJIALIMIE

[lleme y enekTpuuHUM HHCTaIALM]AMA - JEAHONOJIHE U Pa3BH]eHE
meme

Ynrame eJIeKTPHUHKX LIEMA MAalLe CII0JKEHOCTH (OCBETILEILE,
NPHUKIBYUYHHALE, TEPMHYKH NPHjeMHHLM, criaba cTpyja)

H3pasa jenHOMoNHe W pa3BHjeHe HIEMe 3a MatbH 00jeKaT.
Caapikaj npojexTa, 3Hauaj MojeMHUX Je/I0BA U HAYHH YHTakba
MpojeKTa.

Vrorpeba 1mema W npojexkara enekTpHYHUX HHCTANAlu]a
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e Yurame npojexkara eneKTpUHHUAX MHCTAALIM]A.

o llprame mwema u npojexkarta eNeKTPHUHHX HHCTANALH]A.

CTAHJIAPJM U ITPOITHMCH 3A U3BOBEE EJIEKTPUUHWX

HHCTAJIALIMIA

o Texuuuka perynatusa, nojam cranaapaa (DIN, IEC). [Tojam
TEXHHUKHX Nponuca (eJIeKTPOTEXHHUKH MPOIMHCH). [ paHCKH KU
MHTEPHH cTanap/d. TexHuuke npenopyke u ymyTcTea.

o [lponuck 3a u3Boljerbe e1eKTPHUHNX HHCTANALKja y cramOeHrm
o0jexkTHMa

o YnosuaBaibe ca 3aKOHOM O H3rpaibi 00jeKkaTa v JOKyMEHTHMA 3a
Bohjerbe eNeKTPO MHCTATATEPCKUX PaIoBa.

K/by4uHn nojMoBR: eJIeKTpHYHA HHCTaNALKja, SNEKTPOHHCTANALHOHH
MarepHja, , lemMe, CTaHiapan

EjgexkTpHuHe HHCTAJANHjE
CcTaMOEHHX jeTHHILA 0
MamHX o0jeKarTa

onabepe marepujan v npubop 3a cTpyjHE KPYroBe Ha OCHOBY
mieMa

Vrpajau matepujan u npubop 3a cTpyjHe Kpyrope Ha OCHOBY
eMa

MoBe3yje HHCTATALHOHE NPOBOHHKE, KabloBe npeKkuaaye 1
npuKeydHe ypehaje u onpemy y 00uMy CIOKEHHJUX CTPYjHHX
KOJa 3a pa3He HameHe (OCBETIbetbe, 3BOHA, YTHUHHLIE).
I[Tponahe kBapoBe koa MOHO(AZHKX K TPOMAZHMX CTPYJHUX Koa
OrK10HH KBapoBe KO MOHO(A3HHX H TPO(AZHUX CTPYJHHX Ko/a
Hmenyje crietnUuHOCTH HHCTANALIK]E KYNATHIIA U YCIIOCTaBH
Bezy ca M300poM MaTepujaia U loKalMjama u3eoaa

[Togeske nucTanaunjy Kynaruia

Knacudmkyje Bpete 1 1enoBe Te1eKOMYHHKALHOHHX
HHCTANALM]A U MHCTATALM]jA CHIYPHOCHHX CHCTeMa

OGjacHKM HA4MH Pajia NOje/IMHUX eJleMeHaTa U MHCTAlaluja
HMnentudukyje npoBoaHnke v KabnoBe 3a TEIEKOMYHHKAIIMOHE
W HHCTAAlK]jE CHIYPHOCHHX CHCTEMA

M3Be/e jeHocTaBHy MHCTANALM]Y (Y OKBHPY cramOeHe

jenunuue — renedoueky 3a 10 3 T, 3a unrepdoHcKn cueTem,
NPOTHBIPOBATHOT AIAPMHOT CHCTEMA, CHCTEMA BHE0 HAI30pa,
antene — KJIC-a)

uenura u3palheHy uHcTanauujy

nosezke TB npujemunk

KopucTtu anat u onpemy 3a n3soljere HHCTaNalMja y pasHUM
HayMHHUMa H3BOheH-a

H3Boau 3u1apeke — MOHTaKepCKe pajloBe, nojararme
NPOBOJIHUKA

CTPYJHA KOJIA - MOHO®A3HE U TPO®A3HE

MHCTAJIALIMIE

o CTpyjHa KOJNa OCBET/beH:a ¢a CBUM THIOBUMA MHCTANALMOHMX
npekuaaya u GoToeaeMeHTHMA

e CrpyjHa KoNa eNeKTPHYHOr 3BOHA (Ca €1HOM H BHLIE NO3HBHHX
MecTa - MHCTanalllje 3BoHa y craMGeHuM 3rpajgama).

s W3pana uHcTanauuje TEpPMUUKUX NPUjeMHUKA - TPUK/BYYHHULIE ¢a
(MKCHUM NPHKILYYKOM, Ca OCHOBHOM PETyIallijoM TeMnepaType n
chare

o Mspaja uncranauuja npHKbLY HHLA

o CeneKkTHBHO NpoHaNaKee KBapoBa Ko MOHO(A3ZHHX U
TpoazHUX HHCTANALM]A ca NPHjeMHULIMMA.

o [lpema jeaHONOMHO] IEMH H3BECTH CTPYjHA KOJIA OCBET/bCH:A,
CTpYjHA KOa TEPMUUKHX MOTPOLLIAYa

EJIEKTPUYHE MHCTAJIATIUIE KYTIATHITA

o EnextpuuHe MHCTATAUME Y MPOCTOPHjAMA €A KAJIOM H TYLIEM:
TEXHHYKH MPOMHUCH, MPHOOP U Npernopyke.

o W3paja crpyjHUX KONa y KynaTuiy.

MonTazka npeku/1adya Kynaruia ca MHIMKaluujoM nojioxaja u

IBHXOBO [OBE3UBAILE.

» MzjennauaBame noTeHUHjana METATHHX J€10BA KyNaTHIIA.
YHO3HABAI—bE CA TEJIEKOMYHUKALIMOHWM W
HHCTAJIALIMJAMA CUI'YPHOCHHUX CUCTEMA
e brok mema u npojekt TK unctanaumje, CC nHcTanaumje
o TenekomyHHKalHOHH KabIOBH, BPCTE H KOHCTPYKIHOHH €/IEMEHTH

(o3HauaBarse, yJora apmarype, ekpana, Hoceher enemenra y

kaGnosuma, criosbiu yTHiaju Ha TK kaGnose)
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BPLLUM [OBE3MBAIbA Y PA3BOJAHMM KyTHjaMa y3 Haa30p

BPIUH 3aBPIIHO MOHTA}KHE HHCTANATEPCKE pagoBe (MOHTa A H
MOBE3UBAILE MPEKUAAYa, YTHUHHIA, (PMKCHUX MPUKIBYUAKA,
CBETHJBKM), Y3 HA/130p

Knacudukyje pasHe H3BOpe CBETIOCTE HMEHYjYIH HHXOBE
crnelr(pHIHOCTH

H3Bosu 1ieMuparse apMaTypa 3a pazHe M3BOpe CBETIOCTH M0
HieMH

[Tpouemyje HenpaBHOCT CBETIOCHHX H3BOpa

Bpuuu 3ameny enemenara cBeTH/BKH ((payopecLieHTHE U KUBHHE)

Cranpapad 1 nponuck 3a uzpany TK uncranaumja

Tenedoncka uHeTanaLUMja — NPOBOAHHULIA H YTHUHHLE,
Mucerananuuje 3a aHTeHCKH CHCTeM (MTACUMBHH AHTEHCKH CHCTEM -
KOAKCHjaiHH Kab/IOBH, KOHEKTOPH M alallTepH, CIUTHTEpH/Karuiepu
OJIBOJTHHLIN;

Mucranaimja HHTEP(HOHCKHX CHCTEMA - ayAHO, BHEO CHCTEMH;
[TpOTHBNAHWYHO OCBET/HEH:E

HMucrananumja 3a BUICO HANZ0P;

Hurepner mpeska - UTP kabnosu

o HMucranauudje npoTHBIPOBAIHOL AAPMHOI CHCTEMA

EJIEI{TPOHHCTA.HATEPCKH PAJIOBH U BPCTA
EJIEKTPHYHHX UHCTAJTALIHJA

Pyunu 1 MalIMHCKH asiaT 3a u3Boljeibe MHCTaNaLHja.
H3sohere vHcTanauumja y 3u1y - HENOCPEIHO Y 3U, Y
MHCTANALMOHUM LIEBUMA, Y OMJIaTH — GeToHY

H3soheme nHcTananuja Ha 311y - 0ACTOjHUM 0Dy jMHIIAMA, Y
HHCTANALMOHUM LICBUMA, KAHAIMMA

3uapeKu pajioBH - pazMepaearbe M 0DeNekKaBame, Koname 1
Oyuiere 3110Ba

[MocTapbame U NpUYBPIINMBAKHE MOHTAKHHUX PA3BOHHX KyTH]a 1
MHCTAALMOHHX LIEBH

[MTocTasibame - nojarare NPOBOJAHUKA Y 3H/1, LIEBH W KaHale.
[Toeezuparse v paiBoJAHUM KyTHjaMa

MonTaxka u nose3uBarbe NpeKuIa4a, yTuaH1La, GUKcHUX
MPHK/BYYaKa

[locTaB/bake U NOBE3UBALE CBETHILKH

VITIO3HABAKE CA OCBETJBEHEM

Yno3Hagame pa3sHUX W3BOPA CBETIOCTH (y/KapeHO BIAKHO,
GayopectienTha 1eB, GUyo KOMNAKT, dKHBHHE H XaJloreHe
cHjanuua),

[Tpeacnojue cnpaee

Hlemuparse apmartypa

K.byunn nojmoen: ctpyjHa kona, TK uneranaumje, CC uncranaumje,
M3BOPH CBETIIOCTH

Passojane Tatie,
3AMITHTHH CHCTEMH,
YieM/beHa H
rpoModpancka
HHCTAJIANK]A

Knacudukyje BpcTe U 0CHOBHE /1€10B€ OpMaHa

Pasiukyje cHCTeMe 3alUTHTE M BbHXOBE nocebHoCTH Oe3
YAaKeHa Y MpopauyHe u euKacHoCT

Hagene paznuke y ussohery HHCTanaimje y 3aBHCHOCTH O]
cUcTEMa 3alITHTE

M3nosku 3Ha4aj npuMeHe U MCTIPABHOCTH CHCTeMa

VTIO3HABAKE CA CKJIOTIOBUMA - OPMAHUMA
EJIEKTPHUYHHX UHCTAJTALIHMJA

Ynora, KOHCTpYKLHja, O3Ha4YaBahe y IIEMH, Kilaca, HaMeHa,
MOHTa3Ka e/leMeHaTa U CKJIONOBA, MPOBEPa HCMPABHOCTH H aTECTH.
PazposiHu opmanu 1 Tabne

Mephu opmanu
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Hnentudukyje Bpere, Marepujasie 1 €JIeMEHTE 3alITHTHOI U
rpoMOOPaHCKOT y3eM/BHBAYa Ka0 ¥ rpoMo0paHcKe HHCTAIALM]e
OGjacHu 0Ty U €IeMeHTe y3eMIbHBaua

M3B01M pajioBe Ha 3aIITHTHOM Y3eMIbeHY

VyecTBYje y NOJeAMHAM pajloBUMa H3rpaibe rpoMobpaHa
YUecTBYje Y MeperbHMa OTIopa y3eM/bHBaua, HeNpeKHAHOCTH
WHCTANALM]a U poBepe euKacHOCTH

JIMCKYTYJE O Pe3yJITaTHMA MEpPEba Ha y3eMIbHBauUMa 1
rpoMoOpaHCKO] HHCTATALIH]H

BPLIK MOHTAKY H I0BE3MBaIbe Pa3BoAHUX Tabiu crana He3
Opojuna (ca unu Ges 3alUTHTHUX CKJIONKH), V3 HA130p

Hage/le 3Hauaj u3soherse pacnogene onrepehersa 1o gazama
YuecTBYje Y MCIUTHBALMMA H KOHTPOJIHOM MYLUTAkbY 1101
HAIOH OpMaHa - HHCTalalHje

e JlucTpuOYTHBHM OpMaHH.

e VYrnpas/baukd opMatu v tabne

YIIO3HABAKE CA CUCTEMUWMA 3ALUTHUTE O/]

EJIEKTPUYHOI YJIAPA u BUCOKOI" HATIOHA JIOJIMPA

» HcToBpemeHa 3aiuTHTa O/ AMPEKTHOT H HHAWPEKTHOT A0AHpa.

e 3alTHTA O] AHUPEKTHOT A0AHpA.

e 3alTHTa Ol MHMPEKTHOT 10/1HpA.

ZaiTuTa ayToMaTeKuM HekibyuerbeM Hanajama (TH cuctem, TT
cucrem, MT cucrem u sainmura nomoRy samtutHor ypehaja
AuipepeHLmjanue cTpyje),

o 3awrura ynorpedbowm ypehaja knace 1l unu oarosapajyhom
uzonaumjom (MP2X).

I'1aBHO M JONMYHCKO H3je/lHauaBase MoTeHIHjaa.

o [IpocTopHje ca KasoM M TyLIeM - nocebHe TeXHHYKe Mepe 3aliTHTe
0/l eIeKTPUUHOT yaapa.

o YNO3HaBAE CBHX 3alITUTHAX Mepa ca noce0HUM HAIACKOM Ha
3aLITHTHO Y3eMJbeibe M 00panom Tpu cuctema 3awurute: TT, TH,
HT.

s 3Hauaj - BAXKHOCT NMpUMeHe

H3PAJIA BAIITHTHOT Y3EMJBEHA U TPOMOBPAHCKE

HHCTAJIALIMIE

e TexHuuku nponuck 3a uisohere yiemibHBaya U rpoModpaHcke
HHCTANaLKje.

s Bpcre 3alTHTHEX y3eMibeba U Y3eM/bHBaYa - 3aLITHTHO, PAJIHO,
rpoMobpaHCKO, 3APYIKEHO TPAKACTH, NPCTECHACTH, MPEIKACTH
IITATNHH, TEMEbHH, MOjeAMHAYHH, 3ajeTHHUKH XOPH30HTAIHH,
BEPTHKAITHH, KOCH, Y3EM/BHBAYH Y 3eMIBY, TEMEhHH Y3eM/BHBAYH

o EnemMeHTH y3eMibeba: y3eM/bHBAY, 3eM/bOBOJ, CAOHPHH 3eMIBOBOJL

o Bpcre matepujana v npeceii 3a yzemibHBaye (LLeBH, Tpake, nioye)
U rPOMODPAHCKY HHCTANALM]Y.

o Wz60p u npopauyH yiemiberba npeMa euKacHOCTH U
exoHOMHUuHOCTH - Crieundmuna otrnopuoct tia. OTnopHocT
pacnpocTHpara y3eMbuBada

s HW3pana-moHTaka jeaHor y3emibHBaua ca npunaaajyhom
MHCTAJIALMJOM 33 KOHKPETAH ClIy4aj 1o npopavyHy.

e [lojmMoBH: rpoma, MyH:€, YAapHOT pacTojarba, HHBOA 3aIUTHTE
CroJbatira rpoModpaHcKa HHCTAALM]a: PHXBATHH CHCTEM,
CIYCHH MPOBOJHHLM 32 Y3eM/bEIbe, MEPHOPACTABHH CIOjEBH,
y3eMJbHBay (TPAKaCTH, IITAMHU, KOHTYPHH, MPEXKHH),
M3jeIHa4YaBarbe NoTeHIHjaa.

o YHyTpalliha rpoMoGpaHcKa HHCTANALIN]A: H3je/THAYABALE
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NOTeHLMjaIa, OrpaHHYaBalbe NPeHaoHa 3alTuTHUM ypehajuma.
H3pana - montazka rpomo0Oparicke HHCTaIaLH]e.

Mepetbe 0THOpa y3eM/bMBA4Ya U HEMPEKHAHOCTH TPOMODpaHCKe
MHCTanaumje.

MOHTAA U [NIOBE3UBAKE PA3BO/IHE TABJIE CTAHA —
CITPATA

Jeanononxe weme, nporucu.

Ocurypauu, 3alUTHTHE CKIOIMKE, CHIHATTHE CHjATULLE.

M36op ocurypaua u onpeme.

MouTaxka ejeMeHaTa U N0Be3UBakLe e1eMeHaTa npema
JEIHOIOIHO] LHeMH.

CrpyjHa kona u pacnopeljusarbe ontepehetba no daszama,
cabMpHHLIE 3a HYTY H Y3eMIbetbe.

Henurueatbe 63 HarmoHa ¥ KOHTPOJIHO MYLITALe M0/ HAMOH.

K/by"uHE MOjMOBH: OPMaHH. 3aLUTHTA, Y3eMIbCbe, pazBoaHe Tabie

EjexkTpuune Mauminne 3a
jeaHocMepHy cTpYjy ca
NpHMEHOM

MOBEIKE MOTYMPOBO/THUYKE KOMIOHEHTE NpemMa MpHI0KeHO]
weMu jeHohasHor AHOAHOT yemepaya

MOBEIKE TOMYMPOBOIHHUKE KOMIOHEHTE MPeMa MPHI0KEHO]
HIeMHU Tpo(hazHOr JIHOIHOT yeMepaya

HCMUTA UCTIPABHOCT MOAYNPOBOIHHYKUX KOMITOHEHTH Y
YCMEpauKOM MOJY/TY

H3BPLIN HEOITXO/HA MEPEIbA HA YCMEPAUKOM MOJYITY

MOBEJKe M3BO/Ie HAMOTA]A MAllMHE jJe/IHOCMEpPHE CTpYje Yy
NMPUK/bYHHO] KYTH]H NpeMa 3aaatoj nodym

MPOBEPH MCIPABHOCT HAMOTAJA MALLIHHE jEIHOCMEPHE CTPYje
OTKJIOHH jeTHOCTABHU]HM KBAP HA MOTOPY jeIHOCMEpPHE CTpYje
(3ameHa veTkuua, ...)

NOBEKe ONpemMy 3a NyIuTambe y paa MOTopa je/IHOCMEpHE CTpyje
ca He3aBHCHOM/MapanenHoM/peTHOM Nody10M

M3BPLLUM NYLITAE Y Pajl H 3ayCTaBIbakb€ jeIHOCMEPHOT MOTOPA
ca HesapucHOM/napanennoM/peiHoM nodyiom

npoMeHH cmep o0pTara MOTOpa jeIHOCMEPHE CTPYje ca
He3aBHCHOM/TIapasieTHOM/peHoM nodyaom

OTK/1ata KBAPOBE HA jeZIHOCTABHUUM ypehajuma u pyuHoMm
anaty (ycucuBau, py4na Oyurmnuua, yOoaHa tectepa, UT/ 1o
YHECTANOCTH Y JIOKAJTHO] CPEIHHH)

BOJIH NOTPEOHY paJIHOHHUKY HIIH CEPBHCHY JOKYMEHTALIH]Y

Jjennodazuu yemepay

e TpodaszHu yemepay

jenHocMepHe MalllMHe-BpeTe HAMOTaja U HauKMH nodyhuearka
MYWITAkE Y Pajl U 3ayCTaR/bakhe je/IHOCMEPHOr MOTOpA ca
He3aBUCHOM/NapasieHoM noby10M U POTOPCKHM YIyIITaueMm
NyLITabe Y pajl v 3ayCTaBibatbe jeHOCMEPHOr MOTOPA ca PeHOM
noGy10m

npoMeHa cMepa o0pTatba MOTOpa jeIHOCMEepHe CTpyje ca
He3aBUCHOM/TiapaieHoM/peaHom nody oM

YHHBep3aIHH MOTOP

JeanocTarHuju ypehaju u pyuHH anat ca MOTOPOM jeIHOCMEpHe
CTPYje WK YHUBEP3ATHUM MOTOPOM (yeucHBay, pyuHa Oyimianna,
y6oaHa TecTepa....)

K/byunn nojMoBH: ycMepauu, MOTOp jec
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Mamune HAH3MEHHYHE
CcTpYyje ca npumMenom

HaMOTa HAMOTA) Ha Kany jeanodasHor crpyoHor
Tpancdopmaropa maibe cnare 10 1kVA

(popmupa (CI0KH) MATHETHO KOJIO M NIOCTABH HAMOTAje
jennodassor cTpyGHor Tpancdopmaropa mame chare 10 1kVA
NPOBEPH MCMPABHOCT HAMOTAja jeiHO(a3HOT | TpohazHoT
Tpancdopmaropa

NoBeYke M3BOJIC HAMOTAja MpHUMapa U cekyHaapa TpogasHor
TpaHchopmMaTopa npeMa 3a1ato]j crnpesu

pactaBu Tpo)azHH ACHHXPOHH MOTOP HA OCHOBHE
KOHCTPYKLIHOHE /1E/10BE

cacTaBi aCHHXPOHH MOTOP 0,1 OCHOBHHX KOHCTPYKLIHOHHX
JlesoBa

3aMeHH JiekajeBe Ha BPaTHITY AaCHHXPOHOT MOTOpa

OJIpe/IH napaMeTpe aCHHXPOHOr MOTOPA HA OCHOBY HATITHCHE
MJI0YMLIE M KaTAIOLIKHUX MOJaTaka

TNPOBEPH UCIIPABHOCT HaMDTajﬂ Ha aCHHXpOHOM MDTUP}'
MOBEIKE CICKTPHUYHY ONPEMY 3a MYLITALe Y Pajl M 3ayCTaB/bamhe
Tpo(hazHOT ACHHXPOHOT MOTOPA (IMPEKTAH CTAPT, CTAPT 3Be3/1a-
Tpoyrao, ctapT noMohy OTIOPHOCTH MITH MPUTYIIHKLIE 10/aTe Y
KONo cTaTopa, crapt nomohy ayrorpancdopmaropa)

MYCTH Y pajl U 3ayCTaBu ACHHXPOHH MOTOD

MOBEYKe eIeKTPHUHY ONpeMy 3a MpoMeHy cMepa o0pTamba
TpodazHOr aCHHXPOHOT MOTOPA MPeMa MPHIMKEHO] LEeMU
NpoMeHH cmep 00pTama ACHHXPOHOT MOTOPA

HCITMTA HCNPABHOCT HAMOTaja riaBHe 1 nomohue dase
jenHohazHOr aCHHXPOHOT MOTOpa

MOCTARH KApPaTKOCMOjHE MIOYHIIE Y MPUKIEYUYHO] KYTH]H
jenHoghazHOr aCHHXPOHOT MOTOpA 3a JASCHH/NIEBH cMep 00pTarba
HCITMTa HCNPABHOCT PajIHOT H CTAPTHOT KOH/leH3aTopa
jenHo(azHor aCHHXPOHOT MOTOpa

MOBEYKeE ENEeKTPUUHY ONpeMy 3a MyLiTame Y paa jeaHodasHor
ACHUXPOHOI MOTOPA €a PaHHM M CTAPTHUM KOHIEH3aTOPOM
3aMeHH HeMCrpaBaH aCMHXPOHH MOTOp y KyhHHM anapatuma
(Mawuna 3a gew, TA neh...)

BOJIH 1OTPEOHY PaJIMOHAYKY MIIM CEPBHCHY JOKYMEHTALIU]y

KOHCTPYKUHOHH J1e/10BM jeaHodasHor Tpanchopmatopa
KOHCTPYKLMOHH Ae10BH TpodaszHor TpaHchopmaropa
KOCHCTPYKLMOHH €/IEMEHTH TPO(ha3HOTr AaCHHXPOHOT MOTOPA
HATIHCHA MJIOYHILA ACHMHXPOHOI MOTOpPA

MYINTakhe Y pajl v 3yCTaB/bake KAM3HOKOIYTHOT aCHHXPOHOT
MOTOpa POTOPCKHM YMyIITaueM

MYLITabe y pajl ACHHXPOHUX MOTOPA ¢a KABE3HHM POTOPOM
(nmpexTan crapT, cTapT 3B€3/1a-TPoyrao, crapt nomohy
OTMOPHOCTH MK MPHIYLIHKLLE /10aTe Y KOJIO CTaTopa, cTapT
nomohy ayrorpancdopmaropa)

nyLITambe y paja TpodazHur aCHHXPOHHX MOTOPA €A KABE3HUM
poropom nomohy codr craprepa(HauHH HOBE3HBAbA, OCHOBHA
meMa ojKHUEeHba, HaYMH NoJIelIaBatba napaMerapa nokpeTama 1
3aycTaBsbatba)

KOHCTPYKTMBHM JIeJIOBH, MPUHLMI Pafa M KapaKTePUCTHKE
JeanodazHor aCHHXPOHOT MOTOpA

MyLITambe y paj jeaHoha3HOT aCHHXPOHOT MOTOpa

kyhHu anapati 1 ypehaju ca aCHHXPOHHM MOTOpHMA

K/byunn nojmMosn: TpaHcopmMaTop, aCHHXPOHH MOTOP

Buok NPAKTHYHA HACTABA

-

Yno3uaje ce ca 3a7aTKOM Ha TepeHy (IpUIpemMarka anara,
MaTepujana v ornpeme, o0ez0eluBamba MecTa paja, yKkiarmarme
OTMAZHOT MaTepHjaia W uniihera MecTa paia)

YuectByje y pasmerbuBatby HH(OpMalHja ca koserama,
HajpeheHuma U KOpUCHHLIMMA

YHECTRBYj€ Y NPey3nMathy H eBHICHTHPAY YTPOLIEHOr

Caapekaju moayna

1. Marepujan, 10KyMeHTaLIKja U NPONHUCH 3a H3Boleibe
HHCTanauMja

2. MHaspana Hetanaumja y craMOeHHM jeIHHHLIAMA W MarbHM
objexTHma
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Marepujajia M orpeMe peajiM30BaHuX 10¢/10Ba

* HICHTH(HKY]e OCHOBHH Y3POK KBapa Ha MallMHAMA 3a
jeHOCMEpHY U HAWZMEHHUYHY CTPYjY

¢ OTK/IOHW OCHOBHH Y3POK KBapa Ha MallHHAMA 33 jeIHOCMEPHY W
HaM3MEHHYHY CTPY]Y

3. Paspoane Tabiie, 3alUTHTHH CUCTEMH, Y3EM/bEILA H
rpomodparicka HHCTAALH]e

4. EnektpuuHe MallinHe 3a jeIHOCMEPHY CTPYjy ca
MPUMEHOM

5. Hau3meHuuHe MalIMHE ca MPHUMEHOM

YNO3HABAK:E CA 3a]1aTKOM Ha TEpeHy, NpHUNpeMae anara,
MPHUIPEMAILE H [IPEY3IMMALE ANlaTa, MaTepujaia v onpeme,
obesbehuparbe MecTta pana

pan Ha €JIEKTPHYHHM HHCTE:U[a].L[»‘l_jaMa, obesieskaBarbe MecTa u
vusplifiiuBae pa3zBoAHUX W NPUK/BYUHUX KYTH|a

0CTABIbALE POBOIHWKA M KadJIOBA UCIIO/ MAJITEpa, Y LIeBUMa
obapeluTaBare 3aHHTEPECOBAHMX CTPAHA O MOYETKY M BPCTH
paaoBa, HCKJbYUYHBAH:C HAIoOHAa

VK/Iatbatbe OTNaHOr MaTepujaia u uuiherse Mecta pajia

u3paja NpUKbydaka o0jexara Ha eJeKTPoIMCTPHOY TUBHY MPEy
npoecpa [r']CI'IpﬂBHOCTH, NnomnpaBkKa v NMNOKpeTamk< MalllhHa 3a
JeHOCMEPHY M HAU3ZMEHHYHY CTPY]Y

eRM/IEHTHPALE YTPOLIEHOT MaTeprjaia U onpeMe pealn30BaHHX
MOC/IOBA, 33/1aTaKa, HaIora
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Paspen: TPEhH

YHeCTBY]€ Y 3eMJbAHO — MOHTAIKHUM paJjoBUMa (HCKOI
KaOOBCKOr poBa, nosiarame kabia, u3paja TemMerba i MOHTaKA
cryboBa)

[MocTasma cBeTHILKE M MOBE3Y]€ HA NPHKILYHHY 104y
Illemupa niovy opmMaHa jaBHOT OCBET/bEH:A

Ilo3Haje npouenype oApiKapata jABHOT OCBET/LCH:A

INlo3nHaje cneuu(uUHOCTH HAMEHE W KapaKTEPUCTHKE H3BOPA
CBETJIOCTH W CBETHJBKH 3a HEKOIIHKO Cllyyajesa H3Boherba
PEKIAMHOT HITH IEKOPATHBHOT OCBET/bEha

M3ge/e efleKTpUuapeke pajoBe 3a je/IHOCTABHO M YUECTBYje Y
CBUM PajIOBMMa M3pajie CPE/IEr U CIIOMKEHOT PEKITAMHOT U
JIEKOPATHBHOT OCBETIbEbA

HA3HB MOJLYJIA HUCXO0/ 11 MPEINOPYYEHU CAJPKAJ / K/JbYUHHU [1OJMOBH
ITo 3aBpiuerky moysia yuenuk he 6utu y crawy na: CAJTPIKAJA
s HM3pene MoHTAaXkKHE pajloBe HA MHCTANALIUM M TIOBE3UBANE Y CTEINEHHUIUHO OCBETJBEHRE
Pa3BOJAHUM KyTHjama 1 o CTpyjHa KOJA OCBET/bEH:A Ca MMITYJICTHUM OMCTAOMIIHUM pelleom
o Iloreske nHcTanaumjy Ha ypehaje cTeneHHILIHOT OCBETIbeHA o Bpcre creneHuHAX ayTomara (TajMepa) M LICME MOBC3HBaka
e Knacudukyje pa3He H3BOpPE CBETIOCTH W CBETHIEKH HMeHY]yhu (jenHOMOIHE M pa3BHjeHe LIEME).
HHXOBE OCHOBHE CMelM(pHUHOCTH e M3pana cTeneHUUIHOT OCBET/bEH:A Ca CTEMEHUIIHUM ayTOMAaToM,
o Mspoam wemuparbe apmaTypa 3a pasHe U3Bope cBerniocTH soaehu TPOAKHYHO W YETBOPOIKHYHO.
pa4uyHa 0 YrapeHOCTH MpeACiojHUX CripaBsa, JpajBepa H U3Bopa EJIEKTPHYHO OCBETJLEILE
CBETJIOCTH o OCHOBHH NMOJMOBH: CBETJIOCHA JaUHHA, CBETIOCHH (PIyKC,
e [lpumenn 3awruty oa crpobockonckor edexra KO/TMYMHA CBETJIOCTH, OCBET/baj, Oibecak
e MoHTHpa ¥ NOBEKE CBETHIBKY Ha MHCTANTALM]Y ¢ Bpcre cBeTIOCHMX H3BOpa: CHjAIMLIE CA METAIIHMM BJIAKHOM,
o Ilpoueibyje HCIIPaBHOCT M BPLIM 3aMEHY €/IEMEHATA CBETHIBKH (uryopecueHTHE CHjallkLE, HEOHCKE LIEBH, nocebHe BpCTe cHjainLa,
e M3Bpium u30op cBeTHIbKE TIPEMa YCI0BHMA CPeJIHHE. CBETHJbKE H HMXOBE CBETIOCHO MEXaHHUKe KapaKkTepHCTHKE.
e MouTupa cBeTHILKE o Cujanuue McnymeHe MeTaTHuM napaMa (GKHUBUHE cujaiuLe
e JluckyTyje 0 cyOjeKTUBHMM J0KMBIBA]Y MapamMeTapa OCBET/beHa BUCOKOT NMPHUTUCKA, HATPH]YMOBE, METaI-XaI0reHUIHE, CHjATHLIC).
e uaeHTHhHKY]e enemenTe npubopa W MaTepujana 3a u3pany jasHor | e Ceerniehe uepu: npuHUMN paja v npumMera. Komnakrau duyo
OCBETIbEH:A u3BopH. Pazeoj komnakTHUX (yo uzBopa. Tpeneperbe CBETIOCTH H
e WIIOKH HauMH pacnopehuBara paza no ctyGOBMMA U YHYTap crpobockoncku eekar. MHAYKIUHOHU U3BOPH CBETIOCTH.
OcBeT/beme cTy6a o JIEJ] cujannue 1 nanesu

« Cneunjanne Bpcre cHjaavua

e CTAHAAPAHH OOJIHLM U BEJIHYHHE NOHOM]A.

e 3ALITUTA CBETHJLKH O NIPOJIOPA MpallMHe H BJIare U PU3HUKUX
owrehiera

o CeeTH/bKA 3 KAHUENAPH|E, HHIAYCTPH]Y H OCBET/bCHE MYTEBA

o CBeTUI/bKE 32 OCBET/bEHE BEIUKHX JaBHUX MOBPIIMHA, CIIOPTCKUX
TepeHa, CINoOJEHO ,ILCKOPEITP] BHO OCBETJBCH:C

o [IpopauyH OCBETIbEHOCTH Y 3aTBOPEHOM NpocTopy: cobe,
pajInOHHLIE, YHHOHHLE.

« VYei0BM 32 NpaBUIIHO 100po ocBeT/betbe (NnoTpedHa BpeiHOCT
OCBET/LEHOCTH, PABHOMEPHOCT OCBeT/Resa, (0ja CRETI0CTH,
penpoaykuuja 6oje, euMrAHaLMja O/beliTarba, CeHKe).

o lllemupame apmMaTypa, MOBe3HBabE, MyLITAE Y Pajl pa3sHUX BpPCTa
CHja/IHLIA — CBeTHJBKH

o Je/HOCTaBHH NPOpPavYyH YHYTPALUbEr OCBET/bEA. (METOAA
crenena uckopuiuherba, BaTHa MeTO/1a)

HMHCTAJIALIMJE OTBOPEHOI" ITPOCTOPA - JABHO

OCBETJBEE

o YnosHagame efnemenara, npubopa u matepujana 3a uzpany JP -
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cTy0OBH, NPUKIbYUHE [U10YE, TEMEbH, H3BOPH CBET/IOCTH,
CBETHJLKE

o llponucu, pacnopen daza, npudop 1 HauKMH H3ROEHLA

s Hckon kaGaoBckor poea ca nonaratem kadaa U H3pagoM TeMeba |
cTy0GoBa 3a jaBHY pacBeTy

« Hapana uncranaumje ctyba - pacnoaena cHara.

o IMocraBrbame cTYOOBA U CBETH/LKH Ca NMOBE3MBAEM HHCTANALIU]E
cry6a Ha Hanojru kalsl ¥ CBETHILKY - pacriopes (asa

o lemupare opmaHa 3a jaBHy pacBeTy - BPCTE KOMAH/H HCK/bYUCHA
H YKJbYU€lba PacBeTe.

o Kourpona u nywrame noj Hanox.

o Oupskapatbe jaBHe paceere

PEKJIAMHO U IEKOPATUBHO OCBETJbEILE

o Peruiamno ocserberbe: Bpere, CHeLHpHIYHOCTH, TIPOIHCH, HAUHH
uzsohersa 1 u3bop onpeme

o JIeKOPaTUBHO OCBETIBEHE YHYTPALILEr IPOCTOPA — Pa3HU M3BOPH
CBETJIOCTH, CBETH/BKH M 00jekarta

o JleKOpaTHBHO OCBETILEH:E CMOBLHUX MPOCTOPa W 00jeKaTa - pazHu
H3BOPH CRETIIOCTH, LIMPHHE CHOMA, CBeTHIBKU U 0bjekara

« H3bop onpeme

o CuHecremu yrpapibarba

Kibyunu nojMoBH: OCBET/bEILE, U3BOPH CBETIIOCTH, IPOIUCH, jaBHA
pacsera

Enekrpuune
HHCTAJANH]E Y
objexTHMa

HABO/IM HAJ3HAYA]HU]E PAZJIMKE U cHelMpUUHOCTH MHCTATALM]A Y
nojeIMHMM BpcTaMa objekara

HACHTHHKY]e H KIacH(PHKY]e MojeIHHAYHE eIeMEHTE Pa3HUX
THIOBA MHCTAALM]a

I/]'zpahyje THITIOBE CJICKTPUYHHX [r‘IHCTaJ'[Ell_[HjB Y pasjiHduTHM
THnoeuMa objekara (,,cTaHIapaHE™ Y 3HL, Ha 3WJ1, MOHTHpA
eJleMeHTe KaHaTHOT DOJIHHYKOT pa3sBo/ia, NpoBNayk U nosesyje
MHCTAlIALLMOHE BOJOBE HA onpeMy, uspalyje npuspemeHeHe
MHCTAlIALM]e)

YHECTBY]€ Y NPUIPEMHUM PAJOBUMA NPHK/BYUEH:A W MY LITABA Y
paj, 3aBHCHO O/1 CIIOKEHOCTH HHCTATALH]e

OJPIKABA €EeKTPHUHE HHCTANALN]A ¥ MaUM O0jeKTHMA pa3zHuX
THIIOBA M YUECTBYJE Y HCTHUM 110C/IOBUMA HA 00jeKTHMa CBUX
BeJHYHHA

H3Boan 1 oiprkapa eIeKTPHUHE HHCTANALH]E Y MHJLYCTPH]H
(ocBeT/bee, YTUUHULE, HaNajahe MOTOPA H je/IHOCTABHHjHX
ynpaebara — KK, 'MP, ITHK, cabupruukn paseo... — nonaie

EJEKTPUYHE HHCTAJIALMIE ¥V OBJEKTUMA

o [Ipernen u u3pana MucTanalmja 1o KapakTepUCTUHHUM 00jeKTUMa

. E.J'IBKTDH“[HB HHCTEI_I'[ﬂLlHje HCIOA I\-1ﬂJ'lT€pa H Ha 3H4Y - l'lp]-{GOp H
npenopyke

. Ir[';pa,qa HHCTaJIaL[P]je 34 CATOBE, O3BYHCHC, curHa_rlH'zaunjy
(HanoHwu, MMMenaHca, IWEMe, MOHTaKa U MyIITame y pan)

« Enexkrpuune uHcTanauuje y crambeHuM objekTima

o Enexrpuude uHcranauuje y japuum objekruma (Lukose, GoHHLE,
MOCJAOBHE 3rpajie, TPrOBHHCKH LIEHTPH, BHOCKOIH)

e Enexkrpuune nHcTanauuje y BiakHuM W NIpOCTOpHjaMa ca
nocedHuM YCI0BHMA

. HO,Z[HP] KaHaTHH paznon H napancTHa pazeoa

o Bonuuuku pazson - npubop M npenopyke.

« H3roheme npHBpeMeHe HHCTANALH]E

EJIEKTPUYHE HHCTAJIALIMIE ¥ MUHJIYCTPHUIN

s HHcranaumje Hanajamba MoTOpa

o Hucranaimmje ynparbatba
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KabJloBe. MOHTHpA €IEKTPOOIpEMY )

yrpalyje cabupnuiy,

MoJIaKe U MOBe3yje MPOBOAHUKE H3jeJHaUEba NOTEeHLM]ana

V3 Haj30p yuecTByje y TUMY 3a pajoBe Ha u3soherby u
O/Ip/KaBakby CIOKEHUJUX HHCTANALM]A YIIPaBIbaba i Mepetha Y
WHIYCTPH|H

MneHTHhHKyje BpeTe MHCTANTALM]A Y CKIIOHUIITHMA W IbHX0BE
eJleMeHTe

H3eonu panose Ha MOHTAMKH W MOBE3HBaAY HHCTATALM]E H
OnpemMe Ha FeHEePATOPCKO] M MPEXKHO] HHCTANIALM]H, HHCTATIALU]H
JKMUHE KOMYHHKALIH]E, CUI'YPHOCHOT OCBETIbEIbA

[Toesyje pa3BojHe OPMAHe CKIOHMILTA HA MHCTAIALM]Y
OpnpsxaBa cralmoOHapHH aKyMYJ1aTop

Hnentuduryje cneunduunoct cnoprekor objekra v npunaaajyhe
HHCTaNaLHje

H3eom n oapkaBa eeKTPUYHE MHCTANIAIM]E Y CIIOPTCKUM
objexTHMa (OCBETIBCHLE, YTHHHHILLE, HANAjarbe MOTOPa,
BEHTHIALM]A H FHXOBH PA3BOHH OPMAaHH)

V3 HaJZ0p yuecTRyje y TUMY 3a pajloBe Ha u3eoherwy 1
OJIpIKaBarby CIOMEHUJUX HHCTANAlK]a nymnH, cemadopa,
YIIpaBJbarba H MEPEHA Y CHOPTCKUM 00jeKkTHMa

Pasiukyje OCHOBHE O/1 arperaTtckux H CHI'ypHOCHHX MHCTajlalHja
M UIeHTH(HKY e IUXOBE eJleMeHTe

H3pabjyje n onpikapa MHCTaNaLUM]y M CBETHIbKE 3a arperare u
nomohHe H3BOPE eNEKTPHHHE CHEeprHje

VuecTByje y MOHTAKH M CEPBHCHPaIbY HM3er-eJeKTPHUHOT
arperara W yrnparJbaukHX CKJIONOBA Pe3epPBHOI Hanajama
M3panu muHCTANaM]y CHMIYPHOCHOT OCBET/HEHA

MPOBEPH HCNPABHOCT CHIYPHOCHE WHCTaAlH]e

INpenosHa EX cpennte, ypehaje HenocpeiHO W 30HE ONMACHOCTH
npema npojexty objekra

Onpenu cBOjy HAIEAHOCT 32 Pal M MOCTYIH IPeMa ko)
M3eoau pajgoBe u3rpajiie HHCTANALM]A Y TPOCTOPHMA
YIPOKEHHM 0J1 €KCIIO3HBHHUX CMeIla U3 CBOT IENIOKpyTa

o Hucranauuje y kabaoBcko) KaHaiM3auuju

« Hucranauuje y Ba3ayxy, ropi.eMOTOPHH pa3Boj, neppopupany
Hocauu kabnora, cabMpHUUKH Pa3Bojl

o Pa3Boi 3a OCBET/bEILE W U3ATHLE

¢ EnektpuuHe MHCTanalHje 3a Move W MyJATOBE Y KOMaH/HO]j Calk
ca HHMOPMALIMOHHM pavyHapCKHM MalllHHAMa, CUrHATUMA,
anaparima 3a JIa/bUHCKO Mepekse, MOKa3HUM M perucTpyjyhum
MHCTPYMEHTHMA

o 3axTeBM MEXaHHYKO XEMHJCKH arpecHBHE Cpe/iHe

EJIEKTPUYHE HHCTAJIALIMIE CKJIOHMLLITA

o Ynosuaeaie, NponucH, norpedHa onpema, HaulH U3BOhea

« H3sohere reHeparopcke n MpeskHe HHCTalaLMje

« Ilonarare 1 NoBE3MBaIbe MPOBOJAHNKA: CHEPrETCKH, HHTEP(OHCKH,
TeneoHCKH

« MounTraka npekujaua CBETHLKH, UHTEP(OHA, reHepaTopa,
pa3BOJHUX OpMaHa

« lloBe3uBame pa3BOAHMX OPMaHa CKIOHHLITA HA HHCTANALM]Y

o [IpoBepa hYyHKIHOHATHOCTH Pa3BOIHUX OpMaHa

o Ojpikapare akymyaaropa

EJJEKTPUYHE HHCTAJIALIUIE ¥V CTTOPTCKWUM OBJEKTUMA

o Onuc, npornucH, cneundpuuHocTy

o H300p onpeme 3a nHcTanauuje y cnoprekum objexruma -
cBeTHIbKe, cTYD0BH, cemadopy, HauuH u3Bohema

o Hucranaumje y 3aTBOPeHUM CHIOPTCKUM 00jeKTHMA - MOHTAXKA
CBCTHJBKH, PA3BOIHHX OpPMaHa M KOMaH/IHHX opMmaHa (paceera,
BEHTHIALIM]A, MyMITHA TIOCTPOjerba)

« H3roheme HHCTANANM]a HA CIOPTCKUM 0GjeKTHMA - MOHTAXA
cTyGOBa W CBETH/bKH, MOBE3NBAE PA3BOTHHX OPMaHa U
KOMAH/IHUX OpMaHa

ATPETATCKE U CUI'YPHOCHE HCTAJIALIMIE

o CHCTEMM 33 PE3epPBHO Hanajame.

o [lomohnu usBopu enekrTpudne enepruje (Au3en-eneKTpuyHm
arperaTtH, akydarepuje).

« Jlu3es reHepartopu - yJora, Bperte, notpedHa eeKTpOMHCTaIalHja

« Ojgajarbe CTPYjHUX KPYroBa Y IJIABHOM Pa3BOJIHOM OpMaHy M
APYTHM Pa3sBOJAHAM OPMaHMMa 3a HHCTAJIALK]Y arperara
Ilywirarse y paj v oipikaBare arperata i HHCTaaluja.

o CHIypHOCHO OCBET/bEILE, NPOTHBIAHHYHA PACBETA. — H3BOPH
CRETJIOCTH, U3BOPHU EHEPTHje U HAYHHU YIPaRhatba

o [Iposepa ucnpaBHOCTH CHIYPHOCHE HHCTAIALIM]E
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EJEKTPHUYHE HHCTAJIALIMIE Y TTPOCTOPUMA

VI'POXKEHUM OJ1 EKCIUVIO3MBHUX CMEILLA

¢ [lojam excrino3uBHUX cMmewa. PasBpeTaBarbe 3ana/bHBHX CMella,
racoBa W rnapa.

e MecTa yrposKeHa o/l €KCIUIO3MBHHX cMellia. 30HE OMacHOCTH.

« EkcnnosusHa 3amtuTa enektpuuHux ypehaja. Oznavapare
EKCTIIO3UBHO 3alITHTHUX ypehaja.

¢ [lpornucy 1 OBNALITEH:A 32 Pajl HA HHCTAJALM]H H ONPEMH

KUbyuHH N0JMOBH: €/1eK HHCTAIALM]A, CBETHIbKE, NPEKHIaYH

Cucremn 3alITHTE,
kyhan npukmpynak,
MepHe rpyne u
Pa3BOAHH OPMAHM

PaziMkyje cucTeme 3aimuTe H IHX0BE MoceOHOCTH M CIPOBOAH
MPOpadyH NOTPedHOr OTNOPA Y3eM/bEHbA

W3Boau pajoBe Ha MHCTATALM]jH

Vrpahyje norpebue enemente u ypebaje 3a notpebe 3awture ox
JOJIMPHOT HAMOHa (MOCTOBH, CKJIONKE, H3jeAHaYaBabe
NoTeHLHjana, TPaHCPOPMATOPH ...)

[Mo3naje nponuce 3a NPoBepy UCHPABHOCTH €IEKTPUUHHUX
MHCTasallHja MpeMa CBOjoj HaLIEAKHOCTH

V3 HaN30p YHECTBY]E Y TUMY 34 MEPEH:€ OTNOpa y3eM/bCa 1
OTNOpa NETILE KBApa W APYrd MEpeHa y OKBHPY NEPHOAMUYHOT
NMpoBEpaBahbe CUCTEMA 3aLITHTE O] JOJAHPHOI HanoHa
Knacudmkyje Bpcre kKyhHMX npuk/byuaka v BehHHY eneveHara u
ofpeme 3a IbHXOBY H3rpaiby

ApPTHKYJIMILIE W CTIPOBOJN 3aXTeBe HaljIexHe JUCTPUOYLIMje ¥ Be3H
uarpaamse KIT

M3BOIM E€IEKTPOMOHTA/KEPCKE PAZoBe Ha W3rPaiibh YCIOBa 3a
KI1 u ®uxoBOM ofipskaBaiby (3aMeHa OCHIypaya NpHKbYdaKa Ha
JUCTPUOYTHBHY MPEXKY H CJ1.)

KOPHCTH 3a1ITHTHA CPE/ICTBA 34 pajl Ha KI1

Onpenn BpeTy M 00MM NOCIOBA 33 CBOJY HA/UIEKHOCT - MMEHYje
HA/JICHKHO JIHLe — YCTAHOBY 34 paji Ha OpMaHy

M3eoan pagose ofenexapara, MOHTaXKE H NOBE3UBAA OTIPEME Y
PA3BOIHHM OPMAHHMA Ca JIMPEKTHUM MEPEH-EM, d Y3 Ha/30p U ca
NOJYHHIHPECKTHHM MEPCHCM —T10BC3HBALC HA ]“]HCTH.I'IaLl}’[jy
VuectByje v BehHHH pagoBa HCITHTHBAILA H KOHTPOIHOT MyINTaILa
OpMaHa rnoJj HaroH

OTK/Iarba Marbe KBAPOBE Y Pa3BOAHMM OpMaHuMa ca OpojuinMa
MoHTHpa onpemy v pa3He THIOBE Pa3BOJAHHX OPMaHa H MoBe3yje
npema iieMu 0e3 efleMeHaTa ayTOMATCKOT YIPaBbaba

ITogesyje ypehaje 1 noTpolnaue Ha HHCTATALH]Y

YuecTByje y MPOBEpH CBUX CTPYJHUX KOJIA W JIPYTHX [IE10Ba

CHUCTEMH KU MEPE 3ALUTHUTE OJ1 BUCOKOI" TOJAUPHOI!

HAITOHA

JlejcTRO CcTpYje Ha YOBeKa, HMIIEaHCa YOBEKa

¢ 3a cBe BPCTE 3aUITHTa — OCHOBHH MOJMOBH. O3Ha4YaBarbe, NoTpeOHH

C/ICMEHTH 32 OCTBapHBarbe, NPoBepa ePUKACHOCTH, MPOITHCH H

aTecTH.

3alTuTa 0/ AMPEKTHOr HATIOHA. 3a1ITUTA 01 MHAMPEKTHOT HAMOHA.

HceroBpemena 3atutuTa o AMPEKTHOT W HHAMPEKTHOT 101Mpa

3aruTa o1 IMPeKTHOT 10/HpPa

¢ 3alTHTa 01 MHAMPEKTHOT A0AMpa

o 3alITHTa 01 MHAMPEKTHOT J0/IMPA /IEI0BA MO/ HAMOHOM
ayTOMATCKHM HCKIbYUHBatheM Hanajara y pasHHM CHCTEMHMa
yaemsbetba: TH cucremu, TT cucremu, HT cucremu

e 3amTHTa AyTOMAaTCKMM MCKJBYUHBAILEM Hamajarba pasHuM
ypehajuma koju genyjy Ha audepenuujanny crpyjy (3alTuria
crpyjua cknonka F1). [Tpumena . nosesueame FID-cknonke.

o [lpuMeHa 3alITUTHE HAMOHCKE CKIIOMNKE

¢ 3alITHTa U3jeHAYABAILEM FABAHCKOr MOTEHIMjaNa, TIABHO U
JIOJIATHO — JIONYHCKO ij,uHaanal—be n(nenuujaﬂa, e(l)HKaCHOCT
HIL

« 3awruta ynorpebom ypehaja knace 11 wan onrosapajyhom
H30J1ALIHJOM., 3AIITHTA MOCTAB/LAKEM Y H30/I0BAHE TIPOCTOPH]e.
3aurruTa eeKTPUUHEM OJIBAjaH:EM.

e 3awtkta ynorpebom curypHocHor manor paasor Hanosa (SELV). -
3alTHTa e1eKTPHYHHM OZIBAjalbeM.

« [lponucy 3a npoBepy MCIPABHOCTH €NEKTPHUHUX MHCTATALIM]A.

o 3HAuaj M BAJKHOCT MEpetba OTIOPA y3eMIbetba H OTIOPA MeTIbe
KBapa.

o lleproanuHo npoBepapame CHCTEMA 3aLITHTE Ol BHCOKOT
NOJIMPHOT HaToHa

OBE3BEBHUBAE YCIIOBA 3A KY'RhHH IMPUKIbYYAK

. o o
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HHCTAIaLH]a

« MonTHpa pa3BoaiH OpMai H NoBe3yje Ha HHCTANALH]y

e VYuecTByje y BehMHH palOBa UCTIMTHEAILA U KOHTPOIHOT MYIITAlLA
110/1 HANOH OPMAHA - MHCTANALM]e

o Hawmena, epcre. npornucu, uzdop 1 norpedan npubop 3a
monodazuu 1 tpodazuu Kl uenurupame 1 npuk/byuHBame..

HAJIBEMHW KY'HhHU [TPUKJBYYAK

o H3pana kyhnor npukibyuka I1-npoBogHuiMmMa; MOHTaMka
M30JaTOPa, KOH30/1a, HOcaya, MEXaHHYKe H CTpYjHE Be3e.

« Hapana KI1 camonocupum kadnom (111100/0).

o Hzpana KIT camonocusum kabnosckum cHorom (CKC).

e 3alTUTHA CPe/ICTBA M JIMHYHA 3alITHTHA ONpemMa.

ﬂOﬂ3EMHH (KABJIOBCKH) KY'AHH TTPHKJLYYAK

« Bpcre, nponuch, notpedan npudop.

o Mzpana noazemuor kyhHOr NPUKIBYUKA ca Ba31yLIHOr BOJA ¢4
u3paaom kabnoscke rase 3a 1KV,

« Hspana noaszemuor KIT ca monrasom saspunor KITK.

o Hzpana nomsemuor Kl cuerem yaas-unas - KITK u KPO

PAJTOBHU HA OPMAHHUMA CA MEPHUM I'PYTIAMA

o llporucy 1 npaBuiIHKULIA 3a 0DpPadYHCKO MEPHO MECTO.

« Opmapu npema 3axTeBMMa HAICKHE JTUCTPHOYLIM|E 3a JenHO HH
BHIIIE MEPHHX MECTA - JIUPEKTHO MEPEHsE.

o Illeme, MOHTaKHH LpTexH. MoHTaxa — yrpa/ka Opojuna
(jeanorapudHo ¥ ABOTAPHGBHO) W APYTHX eneMeHaTa y rIaBHH
Pa3sBOJHH OpMaH.

o MoHTakKa efleMeHaTa i NoBe3HBarbe KOMIJIET MePHHUX rpyna
(6pojuno jenHodasno u TpodasHo jeaHorapudHo U ABOTAPUPHO U
APYTH €1eMEHTH — 38 JIMPEKTHO M [0y HHAMPEKTHO Mepetbe)

o Konrtponno nywramwe noa sanon PO ca Hpojunnva — MepHUX
rpyna

PA3BOJIHW OPMAHHM, TTOBE3UBAKE CA UHCTAJIALIMIOM U

ITYILUTABE ¥V PAJI

o Paspoanu opmanu (rnaBuu 1 noMohHK 3a yrpa/isby Ha 3HJ, Y 3H H
cnobojno crojehn) ca onpemom 3a yrpaamwy. M3pana u
MOCTAB/bAKE PAZBOJAHUX OPMAHA - TEXHUUKH MPOMUCH

o MoHTaka eneMeHarta 1 NOBE3MBALE Y PA3BOJAHUM OPMaHUMa

o [locTaBsbarbe U M0BE3HBaLE MPYNA 34 3ajeIHHYKY NOTPOLLH Y
pazBOJAHMM OPMaHHMa 3rpajia

o Kourtposnno nywrame pa3soiaHux 0OpMaHa H0/1 HAlOH.

« IlosesuBaibe ypehaja u motpoiaya Ha eNeKTpHYIHE HHCTaNALN]E

o IIpoBepa CBHX CTPYjHHX KOJIA M IPYIHX J€/10Ba HHCTAJALK]a

o MoHTaka pa3BoAHOr OpMaHa H MOBE3UBAILE HA HHCTANALH]Y

o (DyHKIMOHATHA MPOBEPA UHCTANALU]E W MY IITAE Y Pajl.

ITponucu, mepeme,
HCNHTHBALE

» OKBMpHO Ofpe/ih akTe W npoHalje W3BOpe 1 3HauajHe oapeade
TEXHMYKHX HOPMATHBA 32 eIeKTPHYHE HHCTANalH]e

IMPABHJIHULIH, CTAHIIAPJH U TTPOITMCH 3A EJIEKTPUYHE
HHCTAJIATIUIE
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HCHPABHOCTH H
OTKJIALAILE KBAPOBA HA
€JIeKTPHYHHM
HHCTAJIANMjaMA

CIPOBOAH Mepe M opeade 13 npasu/iHUKa 3a ojarosapajyhy
obnacT 1 pasioBe M3 CBOje HANEIKHOCTH

OMULLIE 3HAYA] TPUMEHE CTAHAPAA U MPOTIHEa

Bpiun KOHTpOTY pa3sHHUX napameTapa HHcTanauuje (Bpera, npecex
¥ KBaNMTET Kab0Ba, Tpaca nojararba, JoKallhje 3aBplieTaka u
onpeme, (HYHKIHOHATHOCT eleMeHata, ypehaja u HHcTanaumje,
npucytHoct L, N, PE u cniojeeu, JocneqHOCT NpojekTy, 03HaKe
eJIeMeHaTa, MolITHBAhE NMPOIUca...)

Bpiuu Mepema v konTpose 0e3 n3naBarba atecta Je/IHOCTABHUM
MeTozama (CaBpeMeHH HHCTPYMEHTH ) Pa3HHX BeJTHUYHHA Y
obi1acTH MHCTAIALM]A U OCBET/bEHbA (OCBETILEHOCT, OTIOP METIbE
KBapa, OTIOP Y3eMJbeHa, HENPEKHIHOCT, OTIIOP H30JIaLHje)
[TpolieHH MCIIPaBHOCT eNeMEHTa WITH Jefla MHcTanaumje — ypehaja
HA OCHOBY pe3yJiTaTa Meperha — HCITUTHBAbA

Bpuuu ynozuasame HerniozHator ypehaja MepHOM TEXHUKOM
yO({H KﬂpﬂKTEpHCTH‘]HE KBapoBe Ha MHCTAJ1anuama (OCHGBHH 0
CpeatbH HHBO)

OTKJIOHHM KAPAKTEPHCTHYHE KBApOBE HA HHCTANAIHaMa (OCHOBHH
J10 Cpe/ikbH HHBO)

YUECTBYje ¥ OTKPHBaly KBapOBa Ha CIOMKEHWM MHCTANalMjama -
(NpoBEPH MCNPABHOCT HANOHA HANajakba U UCIPABHOCT pajia
M0jeAMHUX KOMITOHEHTH, H3MEPH eIeKTPHYHE BeJIHYHHE Y
WHCTAIALM]H, TEXHHYKH UCTIPABHO OTKJIOHH YOUeHy
HEWCIIPABHOCT 3aMEHOM €/IEMEHTa WITH [IONPABKOM. TIPOBEPH
HCTPABHOCT pa/jia HAKOH MHTEPBEHLIH]E)

e [lojam cranpapna (JUS, DIN, [EC...). [Tojam nponuca y
€/IeKTPOTEXHHLIH

« Ynozuaeame ca caaprkajeM U OUTHMM TAUKaMa aKkaTa koje
oGpabyjy: .

+ OmuiTe Mepe 3alITHTE HA Paly O7l ONACHOT A€|CTBA ECKTPHYHE
cTpyje y 00jeKTHMa HAMEH:EHHM 3a Pajl, PaJHHM NpocTopHjaMa U
Ha rpajMIHIITUMA

o TexHHuKe HOPMATHBE 3a eJIEKTPUUHE HHCTANAIN]E HUCKOT HaNoOHa

e TexHuuke HOpMaTHBE 3a 3alITHTY objekara o1 armocdepekor
NPaikKberba

o TexHuuke nponuce 2a e/1. MHCTANALM]e V 2rpaaama (ONLUTH Je0).

o TexHuuke nporMce 3a KyNnaTuia v cliM4He NpocTopuje

« Texnuuke nporuce 3a eEKTPOCHEPreTcke HHCTANALH]C Y
HHAYCTPH]H

o Texuuuke npornuce 3a e/1. MHCTANALM]E V CHIELIUjATHUM
npocropujama

MEPEWE, UCITMTUBAILE UCITPABHOCTH U OTKJIAILALE

KBAPOBA HA EJIEKTPUYHUM MHCTAJIALIMJIAMA

s V70ra v 3Hauaj Mepera i UCIHTHRAH:A Y ENeKTPHUHHM
MHCTanalujamMa

o Konrtpona u Meperse 0Tnopa 3aliTHTHOT M rpomo0paHeKor
y3eMJberba, 0TIopa NeT/be, 0Tnopa Hoaluje.

e Mepeibe HenpeKkuIHOCTH 3ALUTHTHOT NPOBOHUKA Y €1eKTPHYHUM
WHCTANALMjaMa.

o Henutusamwe — npoeepa Qynkumje sawrutHux ypehaja

o (DoToMeTpHjcKa Mepera. - Mepete OCBETILEHOCTH 3a pazIHuHTe
CBETJIOCHE M3BOpE

o Henutuearme HenosHator ypehaja - jeTHOCTaBHHMjA HCTUTHRAMA H
npoHanaeme rpeaka
MepHH HHCTPYMEHTH
[TpumeHa ApYrux HHAMKATOPA U MCTIMTUBAYA - PYKOBaH:€
NETEKTOPOM 33 OTKPHBAHE €HEPreTCKUX MPOBOAHMKA M0 HAMOHOM

e OuuraBare cTarba Ha /1. Opojuily u npoBepa obDpavyHaBarba eil.
eHepriuje.

o CejleKTHBHA TIPOBEPA CBUX CTPYjHUX KOJIA M APYIHX Je/10Ba
HHCTAALHK]a

o OTKpHBaIbe H OTKIabalbe KBAPOBA HA CBHM BPCTAMa eNeKTPHYHHX
UHCTaNaLHja.

o KapakTtepucTuuHe HEMCNIPARHOCTH M METO/IE OTKPHBAha KRAPOBA Y
ENCKTPHYHO] HHCTANALH]H
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Kibyunu nojmosu: 3amirura, KyhHu npukisyyak, 6pojuiio, opmanu,
CTaHAAP/H, TPOTTHCH

TenekomyHuKanuone
HHCTAJIAMjE H
CHIHAJIHH CHTEMH

MPHITPEMH alaT U MaTepujai 3a o0paiy W MoBe3HBatbe
HHCTANAIHOHUX KabI0Ba Ha perneTe U KOHeKTope;

o0paau uHcTanaumone kabioee, pazdpoju U NOBeXKe Ha perieTe u
KOHEKTOpeE, YIyHaBameM W KoHekToRameM (10 30 nap.);
MOHTHPA HHCTANAIMOHY ONPEMY M CIICKTPHYHO OCHTYpathe
onpeme u ypehaja;

M3pajau TenedoHCKY HHCTANALM]Y Tako J1a n3berHe cMeTH:e Ha
TeseoHCKMM HHCTANALM]ama (Koauko je moryhe):

MCIUTa TeNe)OHCKY HHCTANALN]Y

OTKJIOHH CMETH,€ M KBApPOBE Ha TeJe()OHCKO] HHCTAALH]H;
2aBpluapa Kab/IoBe M Y3 HAA30pP M3BPLIH PAHIKHPALE Y MatbUM
OpMaHHMa KOHLIEHTpalHje;

M3Pajid M TIOBEKE 3aIUTHTHO Y3EMJBbCH:E Ha ONpPeMy.

INoeexke cexpetapeky anaparypy — Many KyliHe TeneoHeky
LeHTpany

Kkaacuukyje Bpere MHTEPHOHCKMX CHCTEMA MpeMa HauHHY paja
pasnukyje GpyHKUKje HHTEP(OHCKHX CHCTEMA MpeMa HAYHHY pajla
W3Pa/IM MHCTANALIM]Y 32 HHTEP(OHCKH CHETEM

MCTIMTEA UCTIPABHOCT W3BeJIeHE MHCTANALM]jE 32 HHTEeP(OHCKH
CHCTEM;

uHctanupa uirepdoncke MT komOuHauujy, nosusue Tabe,
LieHTpaJlHe je/INHHULLE, ell. TIPUXBATHUK U Hanajarbe 3a
untepioncky Gpaey:

noeezke nepudpepHe jeauHuLEe ca No3uBHOM TadaoM M
LEHTPATTHOM je/THHHULIOM;

MOBEXkKEe OCHOBHO W PE3EPBHO HAMAjarbe

l'ly].l_lTﬂ CHCTEM y pﬂ,\‘l

JIEMOHCTPHpa (pYHKLIHjE CHCTEMA;

MPHUMEHH MPEeNopyKe 3a HHCTANAlK]y ONpeMe H 3alUTHTY onpeme
0/1 KBapa Npoy3poKOBAHOT HEMPABHIHHM PYKOBaHEM

M3BPLIM MOHTaKY jeaHoctasHe TB anTeHe — 3eMa/bCKky CHrHan
M0/1 HAI30POM M3BPLIH MOHTA/KY MA/IOr CHCTEMA 3a CATeIUTCKH
NpHjeM H YUeCTBYje y MyLITaiby ¥ paj

uaeHTHQUKYje eeMeHTe aHTeHeKkHX 1 nueTanauuja KJIC-a
cucrema (3AC) u kabnoseko aucrpudyruuux cucrema (KJ1C);
n3paau uactanauujy 3AC-a — KJ1C-a;

MCITHTA MCTIPABHOCT H3BE/EHe HHCTaNalHje

noeeske TB npujemumk, onpemy KJIC-a

VuecTByje y yTBphHBary KBATHTETa CHIHANIA H MEPEeHY HHBOA

TEJEKOMYHHUKALIHMOHE HHCTAJIALHIE (T®) U OTTPEMA

L )

TenekoMyHHKaLHOHH KaOlIOBH M MPOBOAHULIM, BPCTE H
KOHCTPYKLMOHH €/leMEHTH (03HauaBALE, YIOTa apMaType. eKpaHa,
Hoceher enemenTa y kabnosuma, cnosein yruuaju Ha TK kabriose)
Koakcujanuu kaGnoeu, UTP kaGnoBu — BpeTe M KOHCTPYKLHOHH
€/IeMEHTH;

EnleKTprHuHe U NpeHoCHe KapakTepUCTHKe HHCTANAlMOHUX kabnosa
M [POBOJIHHMKA,;

Onpema u ypehaju 3a Teliedorcke MHCTANALM]E — PA3BOJIHH,
YBOJHH H M3BOJHH OPMaHH, OCUIYPauH, y3eM/bHBAYH, periere
KRONE u ocrano;

Buwenuuckn u BNC koHekTopH 3a koakcHjanHe kabiiose;
Crneuujaina kibeluta 3a obpaay kabJioBa H KOHEKTOBAILE;

Anar 3a ynyuapawe MpoBOJHHKA Y periere;

Mukpo-renedoncka kombunauuja (MTK), Tectep 3a koHekTOBaHEe
KabioBe, HCMUTHBAY MPOBOAHOCTH;

CraHnapad 1 NporueH 3a u3paay TenedoHCKHX HHCTanauuja,
TENEKOMYHHKALHOHE OMpPeMe U 3a OCHTYpatbe TenehoHCKHX
ypehaja u onpewe.

Cumbonu, meme

[ToBe3uBatbe HHCTANALM]A H NIPHKIBYYHBAILE ONpemMe
ITpoHanakee KBapoBa Ha MHCTANALUK]jamMa U ypehajuma cucrema,
Hzpana renedonckux uncranauuja: onaduparse NpoBOAHUKAE,
pacrinTarbe M paa ca NpoBOJHHLUMMA, HAYHH MOCTaB/batba
HHCTANALH]a,

Kyhuu tenedon. Tenedoncke uncranauuje y craMGeHHM H paHUM
npocropujama

3unapcku pasioeH 3a TeneoHcKe HHCTaNAlMe - Pa3vepaBatbe |
ofenekaBame, Konate U Oyliere 3H10Ba, MOHTaka
MHCTAIALHOHUX LIEBH M KyTH]ja

[MTposnaveme kabiaosa

MonTaxa npubydnuua 1 ussoaHo-pazsoauux [1TT opmana kao u
OCTAN PaIOBH

ITose3upame cexpertapcke anapatype - masne kyhue tenedoucke
LieHTpase

ITpuksbyuak Ha jasny ITTT mpesy

Ilocrapbame (CAaMOHOCHBH, MOI3EMHH) W NPOBJIaYee kadbaosa

HHTEPGOHCKHW CUCTEMH

Wzpana uHcTanaiimja eeKTPHYHOT 3BOHA Ca HYMePaTopoM
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CHrHaIa Ha NPHK/bYYHHULAMA

MPHUMEHH MPENOPYKE 3a HHCTANALHM]Y ONPEME H 3alUTHTY OnpemMe
0]1 KBApa NPOY3POKOBAHOT HEMPABUIHHM PYKOBAILEM.

Jloumpa GuTHe enemMeHTe W3 TOMOJIOrHje H APXHTEKTYpe noTpedHe
3a W3pasy MPEXKHHX HHCTATALK]A

npuMetbyje oarosapajyhe HHeTananuMoHe kabloBe W npaepuIa
kabnupama:

TepMuHMpa kalsiose U MOHTHpPa oarosapajyhe enemente
(npunpema kpaj kabia 1 MOHTHPA €JIEMEHTE 3a KOHEKLM]Y )
HCITUTA UITPABHOCT MOCTAB/bEHLE HHCTANIALIK]E

Mpaenrndukyje enemente cueteMa BU€O Haa30pa

M3pajid MHCTAllALK]y CHCTEMa BHIEO HA/130Pa [peMa [pojexTy
WIIH IOKYMEHTALH]H 38 MOHTA/KY, HHCTAIIMPALE U MyLITAte Y paj
W HCIIMTA UCTIPABHOCT M3paljene uHCTAmaLH]e;

MOHTHPA U UHCTAIMPA Pa3IMUUTE BPCTE Kamepa;

NOBEHKE INIABHO M PE3CPBHO Hal'[ﬂja[—be CHCTEeMA;

MOHTHPA 1 HHCTATHPA MOHHTOP;

MHCTAIHpa BUIICKAHATIHH JIMTMTANHU cHuMau (DVR);

MOBEKEe KOMIOHEHTE Y CHCTEM;

M3BPLIN KOH(DUIYPaLIHjy, MCITHTHBAE U NPOTpaMHpatse
JEHOCTABHOT CHCTEMA W YYECTBY]E Y Pa/IoBUMA Ha CIIOKEHOM
cHeTemy

nosexke cucrem ca PC pauynapoM kopucHuka 1 omoryhu npesoc
CHIHAIA HA 1AJbUHY;

MYLOTA CHCTEM Y pajl v AeMOHCTpHpa (yHKLHje CHeTeMa:
NPUMEHH NPENopyKe 3a HHCTAALH]y ONpeMe U 3alUTHTY onpeme
0/1 KBApa MPOY3POKOBAHOT HEMPABHIHUM PYKOBAHLEM
HneHtndukyje eneMeHTe NpoTHBNPOBATHOT ATaPMHOT CHCTEMA.
H3paH HHCTAJIALM]Y POTHBIPOBATHOT alAPMHOT CHCTEMA NpeMa
MpojekTy

MCITUTA MCTIPABHOCT W3BE/EHE HHCTANAlH]e;

OTKJIOHH IPeLLKe M KBAPOBE HAa MHCTAALM]H;

MOHTHPA JAETEKTOPE H NaHHK TACTEPE, 3BYHMHE H ONTHYKE
curnante ypehaje y objekty npema npojekty

MHCTA/THPA AJIAPMHY LEHTPATY MPOTHBIPOBAIHOr ANAPMHOT
cHCTEMa;

MOBEJKE IJIABHO H PE3EPBHO HATIAjatbe CHCTEMA,

NporpaMupa npoTHB - MPOBATHY anapMHy LeHTpany, 3a
JEHOCTABHE CHCTEME

M3BPLUH 3aBPLIHO TECTHPAE W HCITHTHBAE NPE NMYLUTakba Y paj
alapMHe LeHTpase

e H3zpana uHcranaumje eleKTpHYHOT 3B0Ha M MHTEepdOHa —
KOMIMapatHja

« VYpehaju konTpone npuctyna

o [lpoBosHuiM (KOAKCHjaTHK W KMUHM KabaoBK), onpema 1 ypehaju
MHTeP(OHCKHX cHcTeMa (HamnojHa jeIMHHILA, eleKTpHIHa Opasa,
roBOpHH ypehaju, no3HBHa jeIMHHLA ca MHKPOTee(OHCKOM
KOMOMHALIH]jOM, KaMepa, Pe3epBHO Harnajame)

e Buneo unrepdonn ca u Ges expana, ()pekBeHTHH NpeTBapay

e Aynauo, Buseo u IP untephonckn cucremu;

o [lywrame y paj v nporpammpatse.

o CTaHaapM ¥ NpOIHCH 3a MHCTATMPAE U MOHTAKY MHTEP(OHCKHX
cUcTEMa.

« Ilpojekar. TexHuuKa JOKyMEHTALIHja, YIYTCTBO 338 HHCTATHPAEe H
NyLITambe ¥ paj HHTepPQOHCKHX CHCTEeMa;

o Konexropu - Bumenuncku 1 BNC (koHekTopH 3a Koakcujaine
kabsoge);

e H3pana untepdoncke MHCTANALMjE — M anaT 3a u3paay
HHCTATALH]a;

o Hurepdoncka MHcTanalmja - nosesupame WHTEp(oHa ca jeHuM
WM BUIIIE TOBOPHHX anapara — pa3Hi TUIOBH

AHTEHCKE U MHCTAJTIALIMIE KABJIOBCKO

JUCTPUBYTHUBHUX CUCTEMA (K/IC-a)

e AHTEHCKHM CHCTeM MHCTallaLuje (TAaCHBHH AHTEHCKU CHCTEM M
AKTHBHM aHTEHCKH CHCTEM).

o [lpooanuum u enementu kyhue nucranaunje 3AC-a — KJIC-a
(kabnoeu, konekTopH 1 anantepu — F, RF, BNC, npukbyunuue,
oauentuuy — TAP, paznenuuk — splitter, cabuphuie — coupler,
thunTpu, ckpetHuie, ocnabbreayn, RF nojayasaum);

Ipojexar kaGnoecko aucTpuOyTHRHKX cucTema (KJIC);
Cranpapad v nponucu 3a uzpany KJIC mpexe;

Anar ¥ MaTepMjan 3a MOHTAKY, HHCTANMpame U ucnutueatse KJIC
cHCTEMA;

e [loacucremu KJ1C-a:

« XubpuaHo-onTHYKO-KoakcHjanHa apxuTekTypa KJIC-a (HFC);

. HHCTaJau.Hja H MOHTAMXKA jEﬂHOCTaBHe TB u pagmo antene —
3EMaJLCKH CHIHA
CatenuTcKke aHTeHe, MOTOPH, MO3HIIHOHEPH, PHCHBEPH

o Hauunu monrtazke, nojauasauku ypehaju, kaGnoecku pazeos,
MHCTANAlMja NPUKBYYHHIA W PA3BO/1, HANAjakke LIEHTPaIHOT
cHeTEMa
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OTKJIOHW HEHCIPABHOCTH Y pajly alapMHe LEHTpaie

MYLUTA CHCTEM anapMHe LeHTpase y paja

JAeMOHCTPHpa (pyHKIHje CHCTEMA alapMHe LieHTpae

MPUMEHHM TPENOPYKE 3a HHCTANIALM]Y ONPEME M 3aLUTUTY Orpeme
0/1 KBapa npoy3poKOBaHOT HEMPABHIHHM PYKOBaHbeM
HnentHukyje eneMenTe NPOTHBMOKAPHOT CHCTEMA

M3pajii MHCTANALM]Y CHCTEMA 3a JIETEKIH]Y Toskapa rpema
NpojexTy

MCTIHUTA HCMPABHOCT M3BEACHE HHCTANIALM]E 3a ICTEKLM]Y Mokapa:
OTKJIOHH IPELIKE M KBAPOBE HA MHCTANALH]H;

MOHTHPA I€TEKTOpE, jaBbaue W curnaiue ypehaje npema
npojexTy:

MHCTAIIMPA MPOTHBNOKAPHY LIEHTPANY:

MOBEsKe IJTABHO H PE3ePBHO Hanajambe CHeTemMa;

nporpaMupa LeHTpaly npeMa alapMHOM MiaHy | enaboparty o
NPOTHBINOKAPHO] 3aLITHTH,

H3BPILIH TECTHPAILE CHCTEMA

OTKJIOHH HEHCMPABHOCTH Y Pajly CHCTeMa;

MyLITa CUCTEM Y pa;

JIEMOHCTPHpA NOCTYNAK PYKOBatha LEHTPANIoOM;

3a JeHOCTABHE CHCTEME NPorpaMupa NpOTHB MOKapHY LICHTpay
(astapmuu niad u enabopar II13),

H3BPLIK 3aBPLIHO TECTHPALE U UCTTHTHBA:E

OTKJIOHM HEHCIPABHOCTH,

MYLOTA CHCTEM Y Pajl v AGMOHCTpHpa (yHKLHje CHeTeMa,
MPUMEHH NMPENopyKe 3a HHCTANALHU]Y ONpeMe U 2alUTHTY onpemMe
0/1 KBApa MPOY3POKOBAHOT HEMPABHIHUM PYKOBAHLEM

YYECTBYj€ Y HHCTANMpaHy CIOKEHHJHX CHCTEMa

PAJI HA MPEXKHHUM MHCTAJIALIMJIAMA 3A TTOBE3HUBAILE

PAUYHAPA

o OCHOBHH TOJMOBH (TOCTABKE MPekKa, 1M0Je1a pauyHAPCKHX Mperka,
TONO/IOrKja (3Be3/1a, NPCTEH, MarucTpaa ...), apXMTeKTypa
(paBHOMPABHHM pauyHaPH M KJIMjEHT-CEPBEP MPEKE: BEPTHKAIHO M
XOPH30HTANHO KabIHparbe, YBOPHIITA

e , PAJIHO MECTO)
[TpoBOIHKIIK (THIIOBH, KAPAKTEPUCTHKE M 03HAYABAHE
WHCTaNalHOHKX Kabnosa) u mpeskuu ypehaju (enr. MODEM,
Network Interface Card - NIC, Hub, Switch, Bridge, Gateway,
Router):

o H3pana uxcranauuje, nonararse nNpoBOAHMKA PEMA 3aXTeBUMA
ofjeKTa, HHCTANALMOHH MYTEBH M MpaBhia rnoiaramwa kadnosa

o M3pana 3aBpluHuua, yTHKaua v yTHUHHLA 33 TIPHK/bYUHBaILE HA
MpesxHe ypehaje

o llpecnojuu kabioOBKM M HUXOBA NIPUMEHA.

o Konekropu (RJ-45 (8p8c), RJ-11/14 (6p2c/6pdc), IDC u S 110,
KOMTAKTHE W MOJIyJIApHE NMPHK/BYYHHLE/YTHUHHIE

o ViemibeH:e e/leMeHaTa Mpeke;

o ACMeKTH NPOTHBMOMKAPHE 3aILTHTE,

« M3papa npecnojHux W TepMHHaNHKUX Kabosa.
o Hcenurueame uzpalhede uHcranaumje

CI’ICTEMI/I BHUIAEO HAJI30PA

o OCHOBHH NOJMOBH, BpCTE

o Cranaapay W nporucH 3a MOHTAXKY H HHCTAIHPALE CHCTEMA BH/ICO
Haa3opa;

o [IpocneKkTHH MaTepHja O KOMIIOHEHTaMa CHCTEMa 33 BU/EO
Haazop;

o [IpoBoHHIIM, MaTepHjal W ONpeMa 3a U3pajy HHeTanallnje
CHCTeMa 3a BUJIEO Haz30p

o Tunoeu kamepa, 00jeKTUBH 3a Kamepe:

o Hanajame cucrema:

o Ypehaju 3a cHUMaE M NPOLECHPAILE CHIHATA, KOMITPECH]a BUACO
CHrHaja;

. ﬂeTeKuuja KpeTara, alapMHH YIia3u;

Codyrsep 3a nperien cHUMaKa Ha pavyyHapy:

MOHHTOpH 3a BHI€0 HA30D:

Kabnoeu u KoHekTopH:

IIpojekar cuctema BueO Han3opa objekTa:

H3pana uncranaumje BUACO HAA30PA — CUCTEM Ca JE/IHOM M BHILLIE

kamepa, 6e3 u ca 3anucom, ca u 6e3 anpMHor yaasa - uzbop

*« & & &
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npubopa M orpeme, 30HE ONACHOCTH, HAYUH H3BONEba — MOHTAIKE
« lloBesuBame, nywrae y paj v nporpaMHparbe 10jase, H3BpLieiba
o Ilparteha Texnnuka 10KyMEHTALIMjA 38 MOHTAXKY, MHCTAIHPAILE 1

NyLITamke y pajl cMCTeMa 3a BUzleo Haa3op, (enr. Installation
Manual);

AJIaT ¥ MHCTPYMEHTH 3a HCTIMTHBAILE HHCTANalH]e H ypehaja
(recrepwm).

I[MTPOTHUBITPOBAJIHHA AJTAPMHH CUCTEMH

OCHOBHH NMOJMOBH, BPCTE

HpOCl’lEKTHH Ma’lepujaﬂ O KOMIIOHEHTaM4 NPOTHBIIPOBAJIHHX
CHCTEMA,

CTaH,[lap,']H H NPOITHCH 3d MOHTAXKY H MHCTAJIMPatLe
NPOTHBIPOBATHOT AJTAPMHOT CHCTEMA.

[Ipojexar v TexHHuKa JOKYMEHTALM]A Ca YITYTCTBOM 33 MOHTANKY,
HUCMUTHBAILE, TTPOrpaMUpabe MPOTHBIPOBAIHOI ajlapMHOT
CUCTEeMA,

[IpoBoanKLI, MaTepHjaI H ONPEMa 3a W3paLY HHCTANALM]E
MPOTHBRIPOBATTHOT anapMHOT CHCTeMa:

PIR (MH(pa LpBeHKH) NeTEKTOPK;

MW (MUKpOTaTacHH) 1ETEKTOPH;

Marnerun kontakti (REED) 3a Bpara u nposope;

Jerexrop noma crakna (GBD);

JHerexropu Bubpaumja (Vibro/Shock) 3a 2awrury kaca u cedosa;
[Manuk TAacTepH — Tacrarypa

3BYYHH H CBETVIOCHH CHIHAH3aUHOHH Ypehaju;

Anapmua leHTpana;

TpaHcopmaTopy U akymynatopcke GaTepuje 3a Hanajame
arapMHe LIEHTpPANe W ETEKTOpa;

VnyTeTBo 3a nporpaMuparhe NPOTHRNPOBAIHE AllapMHE LIeHTpase;
M3pasia uHcTanalmlje U cucTeMa NpoTHB nposase - u3bop npudopa
H OnpeMe, 30HE ONACHOCTH, HAYHH H!BOHCH:Z‘! — MOHTaKE
[Mosesupaise, nywraie y pajg ¥ nporpaMupae 10jase, U3BpLietba

CHUCTEMH 3A OTKPHUBAILE H JIOJABY TTOXAPA

OCHOBHH T1OjMOBH

ITpocriekTHH MaTepHjaid 0 BpcTaMa JeTeKTopa ca olMcoM 1
NPUHUMITAMA paja;

Tunosu cHeTeMa 3a ITEKLH]y nosxapa (KOHBEHLIHOHAIIHH,
aapecHOMIHN M aHANIOTHO-apeCHOUITHI):

CraHaap/id ¥ NPOINKCH 3a MOHTAXKY W MHCTAITUPAhe ONnpeMe U
ypehaja craumoHapHUX CHCTEMa 3a ICTEKLM]Y Moskapa:
[IpoBoiHHLIM, MaTEPHjaT M OMPEMA 3a W3PATY HHCTANALH]E
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cHCTEMA 3a JAeTEKLM]Y Moskapa

Tepmuuku netexTopu (TepMoan(EPeHLIMOHATHH H
TEPMOMAKCHMATHH);

ONTHYKH JETEKTOPH AMMa;

JlnHeapH# (JIMHH]CKH) 1ETEKTOPH;

JleTexkTopu niamena;

Jlerexkropu raca;

Pyunu ja/baun noxkapa;

3ByuHM curnaanm ypehaju:

CeeTriocHu curyanuu ypehaju:

[Tapanenuu HHAMKATOPH;

[Tporunoxkapna ueHTpania;

H3spuutu (KoMaHaHu) MOIYJIH;

Hanajatse cucrema;

[Tporpam 1 yIyTCTBO 3a NPOrpaMMUparbe anapMHe LeHTpae,
Ilparehe ynyrerso 3a ynorpedy cuctema 3a JieTeKiMjy noxapa
(enrn. User Manual);

AJnapMHH naH;

EnaGopat o NpoTHRMNOKAPHO] 3aLITUTH

ITpateha TexHHuYKa TOKYMEHTallH]a 32 MOHTAXKY, HHCTATHPAE 1
MYLITABE Y Pajl cCHCTEMa 3a ACTEKLH]Y noKapa - ajlapMHe
LiEHTpalle, jaB/baya 1oskapa, eJleMeHaTa 3a CHrHaJin3auujy, ... (eur.
Installation Manual);

Hspana uHcranaumje u cucTema 3a OTKPUBALE M J10jaBy Nojkapa -
u3bop npubopa u onpeme, 30He ONACHOCTH, HA4HH H3BOherba —
MOHTasKe

Kmbyunn nojmosn: TK nxctananmje, kabnoewn, nurepdon, KJIC
CHCTEM, BH/IEO HA/I30D

Onpema u eleMeHTH
€JIEKTPOMOTOPHOT
norona

HM3Boau panoee y3 kopHiihetbe THUYHE 3aIITHTHE ONMpeMe ca
aTecTHpaHMM anatoM y Oe3HAMOHCKOM CTakby y ckiay ¢
cretMGUUHUM NPOIUCHMA H ITPABHIIHHLIAMA [10TOHA

H3B0/IM MOHTXKY W 3aMeHy OfpeMe 3a npeku/iaibe npema
JIOKYMEHTALIH]H.

M3eonu noaelnaeaibe 3aLUTHTE Y CTPYJHOM KOTY,

M3abepe onpemy u efleMeHarte npema CHa3H eleKTPOMOTOpA.
VTBpAN HCIPABHOCT W3BEIEHE MHCTAIIALIM]E, ONIPEME W eJleMeHaTa
CBHX CTPYJHHX KOJIa H MYCTH MX Y MOTOH.

Iloeesyje onpemy Ha OCHOBY YNPaB/LAUKHX H MOHTAKHHX LIEMA Y
Pa3BOHUM OpMaHHUMA.

VTBp/AH KBap Ha e1eKTPOMOTOpY.,

Onpema 3a NpeKuaatbe W YK/bYUHBabe CTPYjHUX Kpyropa
I'pebenacTe ckIoNKe (1€10BH, PACTABIbALE H CACTABLALE,
YIPajiiba, OBE3UBAILE Y CTPYjHE KPYTOBE U €A EIEKTPO MOTOPOM
Ha OCHORY llIEME Be3e).

[Tpexkunaun 1 KOMNAKTHE CKIONKE (1€10BH, YIPpaitba, 0BE3HBa:Ee
y CTpyjlie Kpyrose).

Onpema 3a ynpae/baibe W CUrHATU3aLujy

Konraktopu (yrpanma, 1€J10BH, pacTaB/batbe, 3aMEHa JIEN0BA,
cacTap/batbe, MOBE3UBALE KOHTAKTOPA Y KOTMMA HAM3MEHHYHE H
jeaHocMepHe cTpyje).

bumertanu (yrpaitha U 1€J10BH, NOBE3UBAILE €A KOHTAKTOPUMA
EJIEKTPO MOTOPOM).
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[Tponahe y3pok ksapa

Npey3HMa Mepe 3a OTKIIAaIbaibe KBapa.

MoHnTHpa eJIeKTPOMOTOP (MOCTABILA I'a HA TIOCTOIbE, IPUK/LYYH I'a
Ha Hanajarbe, cliaja ca pajHOM MAllMHOM M [0JIELaBa CMep
obprama)

CnpoBofH PeMOHT HHCTANAIHje eIeKTPOMOTOPHOT TOroHa ca
npunaajyhom onpemom.

o0jacun nameny TTJI-a

o0jacHu HaunHe Hanajamsa [1J11-a nanonom 230V u 24V
00jacHH rojaM aHaIOrHOI U AHIHTAIHOT y1a3a

NPEeno3Ha aHaJIOrHe W JAMTHTAIIHE Y/a3e Ha eIeKTPUYHO] IEeMH
AYTOMATCKOI YIPABIbatba eJIeKTPOMOTOPHHM [10TOHOM

objacHu rojam pesi¢jHOr M TPAH3HCTOPCKOT M3/1a3a

NPEeros3Ha peiejHe H TPAH3HCTOPCKE H3JIA3€e HA eIeKTPHUHO] LeMH
AYTOMATCKOT YIPaB/batba eIeKTPOMOTOPHHM MOrOHOM

HABE/Ie OCHOBHM HauuH nporpamuparsa [UJ11[-a

objacHu HaMeHy Tajmepa u Opojaua

TYMauH je/IHOCTABHE LIIEME Ca ayTOMATCKHM YTIPAB/baeM
eNIeKTPHUHUM MOTOPOM MPUMEHOM KOHTaKTOpa, peneja u ITJI11-a.
nperno3Haje ocHoBHe cumbO0Ie Ha ynpaekauum tiemama ca TTJT1-
oM

KomyHuuupa ¢ kopucHukom ypehaja/onpeme, Kojerama v
HajpelieHuM ¥ 3aBUCHOCTH OJ1 THIIA PAIHOL 3a/1aTKAa

[Tnanupa nabapky pe3epBHUX 1€I0BA M NOTPOLIHOT MATEPHjaa,
Epuaentupa yTpoleHn Matapujan npu n3sohemwy panoea
Cnpoeoau Mepe 3a noBohere MecTa H3Bolera pasoBa y UMCTO H
GeabeqHo cTathe y CKNaay ¢ MPONUCHMA W NMPaBUIHHIMMA O
M3BONEHY pajioBa y MOTOHy

Tacrepu (Bpcre, yrpaiiba, MOBE3MBALE ¥ CTPYJHE KPYroBe).
Peneu (Bpere, yrpaaiba, MoBe3sHBaIbLE Y CTPYjHE KPyrose).
CeH30pH U Kpajibi MPeKuaauu (BpeTe, Yrpaiiba, MoBe3nBame y
CTpYjHE KpyTroBe).

EnekTpomMoTOpHE 3alITHTHE CKIONKE (Yrpamba H MojelaBathe
npema cTpyjH eIeKTpo MOTOpa).

EneKkTpoMOTOpHU yrylITauu (BpeTe, MOBE3HBAE HA NIEKTPO
MOTOp, OJIp/KaBathe).

Onpema 3a Heay TOMATCKO yrpaBibatbe (pacTaB/badu, pyUHH
NYLITA4H 3Be3/1a-TPOYIao, TACTEPH H MPAHHYHH NPEKH/IauH).
Konrakropcko-penejua onpema (KOHTAKTOPH, Peieju U BPEMEHCKH
pesieju).

Onpema 3a 3alTHTY (3aLUTHTHH CTPYjHH M HAOHCKH PeniejH,
AyTOMATCKH TpeKkuiay).

Ypehaju 3a TeXHONOLWIKY KOHTPOY (MEPHU MPeTBapayuu NpuTHCKa,
TeMIeparype, npoToKa, HUBoA, OP3nHE, ENEKTPOMArHETHH
BEHTHIIH )}

HenpapnocT 1 1300p enemMeHaTa 3a ynpaesbare (nposepa
HCNIPABHOCTH W M300p e/leMeHaTa Ha OCHORY KOHCTPYKIHje U
napamerapa ojapeljeHor noroxa, enekTpruuHe weme 1 cuMO0IH).
Vnosnasatbe v onabup enemeHara eJeKTpOMOTOPHOT MOrOHAa -
NPOBOIHULIM, OCHI'YPauH, KOHTAKTOPH, NPEKHIAYH H TEPMHUKA
3aLUTHTA.

JlupekTHO mywTame y paji aCHHXPOHHX MOTOPA [PEKO MOTOPHE
3ALITHTHE CKIIOTIKE.

JIMpeKTHO MmyluTake Y pajl aCHHXPOHHM MOTOpA MPeKo TacTepa H
KOHTAKTOPa, TPAHHYHHU MPeKHauH.

ITpomeHa cmepa 06pTarha aCHHXPOHHM MOTOpa nomohy
KOHTAKTOpA.

[Mywrate y paj aCHHXPOHHX MOTOpA YNYLITA4yeM 3Be3/1a TPOyrao -
KOHTAKTOPH — BPEMEHCKH pesie

Mukponpouecop, MMKPOKOHTpoIIEp U nporpaMadHIHK JOTHYKH
KOHTPOJICp

HameHa W ocHoBHA cTpykTypa [1JILl-a, ocHOBHM npuUHLMN paia
HauuH Hanajarba [UIL-a (230V 1 24V), ocHoeHe ieme

nojaM aHaJIOTHUX (CTPYjHH M HAMOHCKH) M AMTHTAIHHX YJla3a
rojam JMrHTaTHAX W31a3a (Pe/leHd ¥ TPAH3HCTOPCKH)

MpPUMEPH MOBE3HBAILA MTHTATHUX U AHAIIOTHUX YJla3a ca
TACTEPUMA M CEH30pUMa

MpUMEPH NOBE3HBatba penejHux uinasza [1J11]-a

MPUMEPH NMOBE3HBahLA TpaH3HeTopekux winasa [UIL-a (w3naszu
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HITH v ITHIT Tina)

« OcHOBHH Hauunu nporpamupaiba [UI1L-a(nojam nenep anjarpama,
COMTREPCKO OKPYIKEILE 3a MPOrpaMHpahe)

e TIPUMEp jeJIHOCTABHON JIEJiep ujarpama

e TajMepu, 1 Opojaun

o TPHMEP j€/IHOCTABHOr YNPaB/batha TPOHAZHHM ACHHXPOHHM
MOTOpPOM MPUMEHOM KOHTakTopa, peneja u IJI1-a

o YnosHaBame ¢ HAMHHOM M OCHOBHHMM NMPHHLMOMMA KOMYHHKaLMje
¢ KOpHCHHUKOM onpeme/ypehaja, konerama u Hanpelenuma npema

pakehuM npaeunuHKIaMA npeayseha/cepeuca.

Kibyunu nojmoBu: ckionka, Oumerasn, tactepu, pencu, TTJILL

H3BOJ1H MEpPCHa ¥3 [{OpHLLIheH}E JIMYHE 3allITHTHE ONpemMe ca
aTecTHPaHMM anaToM y OE3HANOHCKOM CTarby y CKIay ¢
crelHpUIHAM MPOMHCHMA W NPABHIHHULIMMA MOTroOHA

HM3BOJH MEpeiba ca YHUBEP3ATHUM HHCTPYMEHTOM,
MeraoMMeTpoM.aMiep KaemThMa 1 ypehajem 3a meperse
npobojHocTH Tpado yiba.

MPOLICHH MCMpaBHOCT ypehaja u onpeme Ha OCHOBY M3MEPeHHX

¢ Bpcre Mepera v 1HXOB 3HAYA], MEPHE METOIE H MEPHH
MHCTPYMEHTH, MEpetbe OTNopa HaMoTaja, MepeHe oTnopa
H30JI0BAHOCTH, Mepetbe Op3uHe 00pTama H Meperbe HENIEKTPHYIHE
uspeTohe.

o llpoBepaBarbe MCNIPABHOCTH HA OCHOBY KapaKTEPHUCTHKA eieMEHATa
yIpaebatba, ontepeherbe W npekoMepHo 3arpesare ypehaja,
HEHCTIPABHOCTH IeMeHaTa ay TOMaTHKE.

Mepema y i
i BEJIMYMHA o [locTyniy npu U3HANAKewY KBApOBa, KOpUlthere MOHTAKHUX

f:;f_:;:|§0M0T0p"oM I']3BO,‘"IH KOHTPOMY Nocjie CBaKe 3aMEHE OrnpeMe MK €eEMeHTa v memMa M eMa }]EJ'I(:)BG.H;& MPpH U3HANAMKEH:Y KBAPOBA, KOHTPOJIHCAHE
CTPYjHOM KOJY. HCIPABHOCTH CTPYJHHX KOJIA H IbHXOBHX eJIEMEHATa, nposepa
H3BOJAHW MEPEHE OTNOPAa U30JIOBAHOCTH METAOMMETPOM HCNPapHOCTH I'IO_ieIlHHHX €lieMeHaTa onpemMe, NpUMepH
npe/y31Ma MporKHcaHe Mepe Y Cllyyajy OJACTYNarba O W3HAJIAKEbA KBAPa HA E/IEKTPOMOTOPHHUM MOTOHHMA.
MPONUCAHUX BPEAHOCTH.
y3uMa y3opak Tpado yiba K/by'nu nojMoBH: Meperbe, HAMOTA]. KBapOBH
W3BPLIN UCIIMTHRAE AHEIEKTPUUHE YBpeTohe Ha ypehajy 3a
ucnuTUBarse npodojHocTu Tpado yiba
W3eoau paoee y3 kopuiiheme THUHE 3aIITUTHE ONPEMe ca « CaGupHuie.
aTecTUPaHUM AaToM Yy Oe3HANIOHCKOM CTakby Y CKIaly ¢ o CriojHH NPOBOJIHH LK.
crnelrpUYHIM MPOMUCHMA W NPABHIHULIMMA MOCTPOjetba o [1OTNOPHH W NPOBOAHHM H30IATOPH.
M3BO/IM 3aMeHy / 10rpajitby cabMPHULIA HA MOTIIOPHUM H « Pacrassbaun.

E MPOBOAHUM M30JIaTOPHMA o Ocurypauu.

JIEKTPOEHEPreTcKa . ; . ) ]
: M3BOJIM YKJbYUerse / MeKiby4derse v fielnju enexrpoenepreTckor IMpekuaaun cHare.
NMOCTPOjera

MOCTPOjetba Mo noTpedu.

yTeplyje cekyHaapHe BeHUUHE MEPHUX HANIOHCKUX M CTPY]HHUX
TpancopMaTOpa M Npeay3uMa NponnucaHe Mepe.

[Ipatu pan kouaeHzatopekux GaTepHja y KOMIACH3ALM)H,
BM3YCIIHO yOuaBa He/IOCTATKE H Mpe/Iy3HMa Mporucaie Mepe.

Ll

o Pacrasbauu cHare.

o Mepuu Tpancopmatopu.

¢ Eneprercku tpancdopmartopn

« Konnesatopu n konnesatopeke 6atepuje.
 Ilponuch.
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[Mpatu pan byxoJu peieja v KOHTAKTHOT TEPMOMETPA H
npey3uMa NporHcane Mepe y Cliyuajy najase Keapa.

[paTu HUBO yIba HA HUBOKA3y KOH3EPBATOPA M MO noTpebu
JLOJIMBA.

Capalhjyje y peMOHTHHM paJloBHMa y GE3HaNOHCKOM CTamy.
KoMyHHIIHpa ¢ KOPHCHHKOM Yypehaja/onpeme, Konerama v
HajipeheHHUM Y 3aBHUCHOCTH OJ1 THIA PajiHOT 3a/1aTKa

[nanmpa nabasky pe3epBHHUX JIEI0BA W NOTPOLIHON MaTepUjaa,
EBuaenTrpa yTpolueHu matapujan npu nizsohemwy paaoea
Cnposoau Mepe 3a gosoherse Mecta ussohjerba pagosa y UHCTO U
Ge30e/1HO CTalbe Y CKIaLy ¢ NPONUCHMA U [PABUIHHLIMMA O
u3Boherby pajloBa y ocTpojery

o [IpaBuianuum.

« [lpernenn peBu3Hje H PeMOHTH eJIEKTPO-€HEPreTCKHX MOCTPOjelba.

« Panoru Ha noctpojersuma y 63HAMOHCKOM CTakby.

o Pajoeu y 61M3MHK HAanoHa.

« Yno3HaBatbe C HAYMHOM H OCHOBHHM NpUHIANTKMA KOMyHHKaIlHjE
¢ KOpHCcHHKOM onpeme/ypehaja, konerama u HaapeheHuma npema
Baskehum npasraHMLIMMa npeyseha/cepeuca

Kibyuasu nojmosun: cabupHuiie, M301aTOPH, NMPEKHIa4YH,
TpaHchopmMaTopH

BJok npakTuuna
HACTABA

YuecTByje y panosuma yro3Hapara ca 3a1aTKOM Ha TepeHy,
MpUIpemarba ajgara, MarepHjaia u onpeme, obesoehuparba Mecra
pajia, yknawarma oTnaaHor Matepujana u umiihierma Mecra paja
YuecTeyje y pazMersueary wHdopMaluija ca Konerama,
HaapeheHnma M KOpUCHMIIMMA

YuecTByje y npeysuMarby H eBHACHTHPabY YTPOLICHOT
MaTepHjaia M OnpeMe Peau20BaHHX TTOCIOBA

YuecTByje y aMHHHCTPATUBHO TEXHUYKMM NocioBUMa (Bohere
rpaljeBMHCKOT IHEBHHMKA, PpalHUX HANora, YHOIIEHY Nnojataka y
MPOjeKTe H3BENEHOT CTaIba, 3aMHCHHLIH Mepeiba, 0dpadyH
TPOLUKOBA....)

MAEHTU(PHKY]E OCHOBHE e/IeMEHTE e/IeKTPOMOTOPHOT OTOHa U
€JEKTPOCHEPIETCKOT MOCTPOjeiba

YOUaBa KapaKTePHCTHUHE KBAPOBE

pykyje ca mepHuM ypehajuma u onpemom 3a oTKnambame
HEWMCIPABHOCTH Y PATUMUTUM €IEKTPOMOTOPHUM MOTOHUMA 1
€IEKTPOEHEPTETCKHM MOCTPOjErhHMA;

H3BE/IE CAMOCTANHO YTBpljHBAIbe OCHOBHOT y3poKa
HEHCIPABHOCTH Y €/IEKTPOMOTOPHOM MOFOHY W NOCTPOjetby
1pe/ly3mMe NPoNucaHe Mepe 3a OTKJIaHaH:e HEMCHPABHOCTH

BJIOK ITPAKTHYHA HACTABA
Cazpixaju Moayna

1. Ocpetibeme

2. EnexkrtpuuHe uHcTanauuje v objekTuma

3. Cucremu zamrure, KyhHH NpUKIBYYaK, MEpHE FPyNe U

Pa3BO/IHH OPMaHH

4. [Ilponucu, Meperbe, HCTTHTHRAE H OTKIAahe
HEUCTPABHOCTH HA €IEKTPUMHUM HHCTANalMjamMa
TenekoMyHHKalHOHE HHCTANALIN]E W CHIHAIIHH CHCTEMH
Onpeme H eJleMEHTH €IeKTPOMOTOPHOT MOroHa
Meperba ¥ eleKTPOMOTOPHOM MOFOHY
Enexrpoeneprercka nocrpojetsa

. <

% s w

s

« YmosHaeambe ca 3aJaTKOM Ha TCPEHY, NPpUIIPEMaLEe anara,
NPUIIPEMathbe U Mpey3uMare aaarta, MaTepHjana u onpeme,
o0e30ehuBame mecta pajia

« PasmemmBame HHpopManHja ca Konerama, HaapeheHuma 1
KOPHCHHIHMA

o OGapelITaBaie 3aMHTEPECOBAHMX CTPAHA O MOYETKY H BPCTH
pajnora. Mckibyurpame Hanona

L] YKJ'[E:IH:'dl'be OTnaaHor MaTeija.na H "IHCT]J.IFICHM: MeCTa pana

. EBHﬂeHTHpaH:B YTPOLIEHOT MaTeija_r[a H OTIpEME PeaTH30BAHHX
MOCIOBAa, 3aJaraka, Hajaora

. AJ]MHHHCTPHTHBHO TEXHHYKH MOCI0OBH — FpaﬁeBHHCKH JHEBHHK,
pajiHy HANO3HW, H3MEHE MOATAKA Y MPOJEKTY H3BEACHOT CTarba,
CepBHCHA KIbHra, aTecTH HHCTANalKja, anara, ypehaja v onpewme,
MaTHYHa Ki-Hra ofjekta, o6pauyH TpollkoBa....)

o YuecTBORaE y pacTaribamy, JE(EKTAIH]H H CACTARIbAY ONPEME
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M e/leMeHaTa e/IeKTPOMOTOPHOI [TOrOHa H €JIEKTPOSHEPreTCKOr
NocTpojerba,

o [lpoyuapaibe TEXHUUKHX YIYTCTaBa MepHHX ypehaja u onpeme y
npeay3sehy/cepeucy u HaumH Kopuihersa;

¢ Orknatbarbe KBapoBa Ha €NEKTPHYHO] ONIPEMH U eIeMEHTHMA
€/1eKTPOMOTOPHHX MOOHA H MOCTPOjerba;

5. YIIYTCTBO 3A JTHJAKTHYKO-METO/IMYKO OCTBAPUBAIGE ITPOI'PAMA

Ha noueTKy CBake TeMe YYEHHKE YIO3HATH ¢a LIH/bEBHMMA U HCXOMMA HAaCTaBe, OJJHOCHO Yueta, MIaHoM paja, HAYMHOM MOHalllatha Ha YacOBHUMaA y KabHHETY
MpakTHYHE HACTABE Y CMHUCIY MPHMEHE Mepa 3allTHTe Ha pajay. [IpuIHMKOM OocTBapHBatka cajpskaja nporpama Tpeda KOPUCTHTH YeBOjeHa 3Haa W3 npeamera OcHope
eniekTpoTexHuke, OCHOBe NpakTHUHKUX BelTHHA, ENekTpuuHa Mepetsa U ellekTpoHuka, Enekrpuune uHcranauuje, Enektpuute mMaiimHe u norovu. Yueruke takohe tpeda
VIO3HATH W Ca KPUTEPHU]JYMOM M HAMMHOM OlietsHBatba. Ha nouerky HacTase ypajiMTH NMpoBepy HHBOA 3HAhA W BEIITHHA YUEHUKA, Koja Tpeda j1a mociyike Kao OpUjeHTHp 3a
OpraHy3alKjy ¥ eBeHTYAIHY HHIHBHIYAIN3alM]y HacTaBe,

O6anun nacrase:
— Ilpakruuna HacTaea/ yuere Kpo3 paj
— bnok Hacrasa/ yuemwe kpo3s pan y Gioky
Mecto peanmsaumje:
— IlpakTHuHa HacTaBa ce peannsyje y ko (y KaGHHeTy NMpaKkTHUHE HACTaRe), YUere Kpo3 paj Ko nocioaaeua. Jleo uacora, 1o 25% o ykynHor 6poja uacoea
I'IpaKTH'{HHX obauka HacTape, c¢ MOXKE pCH.J'IH'BOBaTH H KOJ nmocjiioaaeua.
IMoxesna na rpyne:

Onemberbe ce Jenu Ha 2 rpyne y JApyrom paspejy. oaHocHo Ha 3 rpyne y tpehem pazpeny. bpoj yuennka ca KojuMa HHCTPYKTOP peaiiuzyje yueme Kpos pajl je

HajBuLLe 5.

Ilpu u3pajau onepaTMBHUX NIaHOBa NoTpebHo je reduuucaTi AUHaAMUKY paja umajyhiu y Buay na je yuere, kao U (JopMUpakse CTABOBA U BPEAHOCTH, KOHTUHYMPaHH
MPOLEC 1 JIa je Pe3yNTaT CBUX aKTHBHOCTH HA YaCOBUMA PEaliM30BAHHUX PA3IMUHTHM METOACKHM NPUCTYNOM, KopuihereM nHpOpMaLMja U3 PasinuMTHX H3BOPA W Y3
akTHBHO ydelhe yuenuka. [Tpuinkom naanuparsa noTpedHO je yeKIaanuTH AMHAMMKY paja ca npeaMeTuMa Koju teoprjeki odpalyjy nere/cpoane Teme a Takolje v
MPHIKKOM OpraHHu3alidje BOAWTH pauyHa o KanauHuTeTHMa LIKose.

Hacrasy peanuzoBarTy cBake He/le/be TOKOM [1Ba OJIHOCHO TPH pajHa jaHa, y Tpajamy oi 6 yacosa (12, oaHocHo 18 yacoBa Hele/bHO)

[pakTuune canpikaje yecknaauty ca nisohereM Teoprjcke HacTaBe KOja MX npaTH (nosasaHa je ca suma). [1pee pante nane tpeba NocBeTHTH yNo3HABaLY YHEHHKA
ca ycnoBuma pana. Tpeba H3BPIIHTH U MPOLEHY HBHXOBHX NPAKTHYHHX BEIITHHA. YTO3HATH HX ¢4 3aIUTHTOM Ha pajly M YKa3aTH Ha 3Ha4a) NpUAp:KaBaka MPaBHIa BE3aHHX
3a paji, pe/l W AUCLUNKHHY. ¥ MoUeTKy MOCBETHTH noceOHy naxmsy kKopuihewy anaTa (pyyHOr H MAlIMHCKOT), Té YKA3aTH Ha MOC/e/IHLIE HECTPYUHOT PYKOBAHa anaToM
(2060r epeHTyanHor puzmka on noepehurama). Merahu 3nauaj ypenHocety pajHor mecta. JleMOHCTPUPATH OCTARIBAR:E alaTa, Npudopa, MaTepujain U MHCTPYMEHTA Ha
onpeheHo mecTo. HHCHCTHPATH Ha OprkaBatby ajlarta W lkeropom uniihery no 3aBpiueTky paaosa. HaBeneHe akTHBHOCTH W CBE Jpyre NehMHMCATH NOCTAB/bAEM 1IH/ba H
peanM3alMjoM paJHuX 3a/1aTaKa H Pe/IOBHO YIO3HABATH yHeHHKE ca iHMa.

HeonxoHO je cTaiHo HarJlalaBaTi yueHHIMMa /1A je 3a eDMKacaH pajl BasHO NpaBuiHo H edukacHo kopuihere anara, npudopa, Matepujaia, MHCTPYMeHaTa, npojekara,
avjarpama, wemMa M ciiM4aHo. YBeek npuinkom npeor kopuiuhiera anara, npudopa, MHCTPYMEHATa, NPOjeKaTa, WEeMA,. .. M3BPLUWTH HEONXo1Ha JeMoHcTpupatba. [1pn
Kopuihewny YHHBEP3aIHOr MHCTPYMEHTA YMEHHUKY 00JaCHUTH 3Ha4aj MEPEHba TAKO /14 CBM €JIEMEHTH, 10YEB 01 HAjjeIHOCTABHH]Er CTPYJHOI KOJIA Na J10 CIMKEHHX, MOpajy
OAroBapaTH CBOJO] HAMEHH 110 CHA3H, CTPY]jH, HATOHY, CTEMEHY 3alUTHTE.

I1pu oBpaau nojeAMHUX HACTABHUX jeTMHULIA KOPHCTHUTH MYJITHMEAUjaIHE MPe3eHTallM]e, CUMYIIalMje pajia MojeIMHUX eJIeMeHAaTa, NaHoe, CIIHKe, LpTeike, al ce
OCJIOHMTH Ha CTBAapHE eJieMeHTe M npuMepe Wipohema pasauuuTux uHcTanauuja. I'ne ron je moryhe, pesynrate Meperba NpeBMAETH, MOTBPAMTH W PAYyHCKUM MyTeM,
obpannTh 1 kKoMeHTapucaTH. [1pe noveTka paaa i BexkOarba YNO3HATH YUYCHHUKE ¢a CPe/ICTBHMA M anaTtima koju he 61T kopuinheHa M cTaBUTH Harjaacak Ha notpebHe
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Mepe Ge3deIHOCTH Y LIHJbY cripedaBara noppeljpara 1 oreherba ypehaja/onpeme/matepujana, Caapsaje He pealn30BaTH CTPOTO Y jeJHOM LIHKIYCY, HErO BHILE MyTa Kpo3
pasnMYMTE TEMATCKE LieJIMHE W Caapikaja OBOT MOIYJIA M Y APYTHM MOZIYJIHMA, 4 CBE TpeMa KOHKPETHHM 3a/Jaliuma.

Kana ce npakTuunn ob/HIH HACTABE H3BO/IE Y IKO/IH, METO/AE Yuema, Mory ofyxBataty uimelhy OCTaNor: yuere nocMaTpabeM, ONoHaLLABEM/ HMUTHPAbeM H
BeskOabeM, Yuere Kpo3 MoBpaTHY HHPOPMALIH]Y HACTABHHEKA, YUEHE KPO3 PELIABALE PeaTHHX NpobieMa, yueme Kpo3 HeMmOCPe/IHH pajl ca MaTepHjaiomM U KJIIHjeHTHMA,
yeexxbarame kopuinhewa anara, ypehaja u onpeme, yuere Kpo3 H3pajly HALPTa W CKHLIA, YUeHse ¥ BUPTYRITHOM OKPYKEHY, Yuet:e Kpo3 CUMYJalHje H Urpatse yJiora u
CITHYHO.

Kana ce npaktuunn o61MLM HacTaBe H3BOZE KO MOC/IOAaBLA, METOAE Yueha Mory o0yxsataTh usmely ocranor: obunasak pajaHe cpeinHe, YNO3HaBae ca PaIHUM MeCTHMA
M CPEICTBHMA 32 Pajl, 10CMaTpare NpoLeca pajia, AeMOHCTPALM]y NPoLeca pajia o/l CTPaHe 3aroc/]eHHX, MEHTOPA K HACTABHHKA, Kajia je To aoroeopeHo. Hakou npumene
IPETXO/IHO HABEJEHHUX METO/1a YUetba, YUeHUK MOKE M 1a HHAMBHYAIHO BexkOa U u3BpluaBa npeisuliene pajHe 3ajaTke y criasy ca npornucuma koju ypehyjy 6esdeanoct u
3/IpaBJbe Ha Pajy W MI1aH K MporpaM HACTABE M yuerba. YUeHUK MOKe J1a M3BpLIM npeasuhenu pajanu 3aaaTak, y3 CTPYYHH HaA30p HACTABHMKA WIM MEHTOPA KOJ1 MOC/I0/1aBla.
HM360op merona Tpeba 1a ocHrypa nocTynHocT, CMHCJIEHOCT M PEeBaHTHOCT yuera. MeTtone ce npunarohaeajy yciioBMMa Koju nocToje ko nocnoaaeia. Hacrapuuk jey
00aBesn 1a 3a CBAKOT YYeHHKA BOIH JIMYHH KapTOH ¥ LIM/BY €BHASHTHpAA BpeMeHa, aKTHBHOCTH M HAMPETKA YUEHHKA 3a BPeMe pean3alMje HaCcTaBe KO Moca0JaBLa.
JIMUHM KApPTOH MOKe OMTH Y MUCAHOM MITH eJIeKTPOHCKOM OBJTHKY.

Cre 3anaTke, pasioBe W cajipikaje NnocTaBuTH MPBO HA OCHOBHOM HHBOY, alld W3BPIIMTH IITO BHINE MOHaBhaka YBOhemheM BapHjaliija Ha MCTE a KACHH]E MX YCIOKIbaBaTH.
[TpeanoskeHe akTHBHOCTH OPraHW3yje W U3BO/IM CTPYYHO JIMLIE WM HACTABHUK NpakTHYHE HacTase y npeayschy/cepsucy u npunarohasa nx pacnonoknBoj onpemMu 1
TekyiuM nocnoBuMa Tako ja nponahe Hajbo/bH HAUMH peann3alMje NPaKTHYHE HACTaBe. AKTUBHOCTH OCMUC/IUTH TAKO J1a noeehapajy MOTHBALM]Y 34 NPAKTHYAH paj U
yuemse. OOUIa3aK U KOHTPONY W3BONhea aKTHBHOCTH BPLUM HACTABHHK NpPaKTHYHE HACTaBe.

[Tpenopyke 3a peaqn3annjy HacTase npemMa IyaJHOM MoJeay 06pazoBama

VKONHKO ce HAacTaBa peajii3yje Kao yuere Kpo3 pajl, LIKoia H NOc/I0aBall AeTa/bHO TUIAHHpajy H yTBphyjy MecTo 1 HauHH peain3alije MCX0a, H YHOCe HX Yy MJ1aH
peanuzaluje yuetba Kpo3 pa. Ilnanupare ce BpLIM Ha IOAMILBEM, MECEYHOM HJIM TEMATCKOM M JJHEBHOM HUBOY. OpraHu30BaTH HACTARY TAKO 13 YUEHHK Y MOTIYHOCTH
Oy/e yrno3HaT ca opraHM3alMjoM paja npeayseha/ceperca W 1a ce NpUAPKaBa MEPA 3alUTHTE Ha paLy W Mepa 3aliTHTe OKoJuHe, HacTaBHHK - KOOPAMHATOP YUeH:a Kpo3 paj
MpoBepapa /ia Jid je MocJioAaBall M3BPIIHO MPOLEHY PHU3HKA Ha PAJHOM MeCTY Ha KOMe pajie YHeHHIIM U 1a 11 je U3Beo YBOAHY 00yKy yueHHka o G6e30eJHOCTH H 3/1paBby Ha
pany. MHeTpyKkTOp BOJIM €BH/ICHLIM]Y NPOMHCAHY YTOBOPOM H Y IOFOBOPY €4 HACTABHUKOM — KOOPIHHATOPOM.

bnok HactaBa ce peanusmje Kao ydere Kpo3 paj, y TOKY LIKOICKe FOAHHE WITH Mped Kpaj Apyror nomyroauinta. Ilnan peannsaumje 610k HacTase 3ajeano, nspabyjy
MoCI0/1aBall v KOoMa, NpeMa ConcTeeHuM norpedama n moryhHoctuma. ¥V oksupy Hactase y 0J10Ky, KpO3 H3pajly paJiHHX 3a/aTaKa H3BPILMTH MPOBEPY OCTBAPEHOCTH
MCXO0/1a, A HA Taj HAYMH OMOTYNUTH YUEHHLIMMA JIOCTH3aHE MITAHUPAHUX HCXO/1A Y CIIyUajy Aa TO HHCY MOIUIH 12 OCTBAPE TOKOM LLKOJICKE MOJHHE.

6. YIIVTCTBO 3A ®POPMATHBHO H CYMATHBHO OLEILHUBAILE YUHEHHKA

@opmaTHBHO OLIeI-HBaKbLE, KA0 MOJies npahiersa HANPe1oBa:a YHeHHKA, Ce O/IBH]a HA CBAKOM YaCy M CBaKa aKTHBHOCT je j100pa NpHIHKa 3a NMPOLEHY HalpeioBatba H
napame nopparue undopmauuje. [locrurnyha yuenuka je moryhe BpeaHoBaTH Kpo3: aKTUBHOCTH Ha Hacy (T). NpoLecy yuerba); NocTaB/balbe MUTaha W/WIK JaBatbe
KOHKPETHHX PEliera y CKIaly ca KOHTEKCTOM Y KOME Ce Halasu ; MO3MTHRHOM OJIHOCY Mpema OnpemMu U anary; npahemeM 0cTRApeHOCTH UCX0/1a, PelliaRalby MpakTHIHHX
3a/1aTaKa; TeCTOBE MPAKTHYHHX BEIUTHHA, MomMoh IpyroBuMa U3 ofle/berba y LM/bY CaB/ajaBatba rpaausa v .
[Tpn hopMaTHBHOM OLIEHHBAY YUEHHKA KOPHCTHTH M BPEHOBATH JIMYHH KAPTOH YHEHHKA - IOKYMEHT KOjH CauHibaBa M BOJIH HACTABHHK Y LIM/BY €BH/ICHTHPaha BpeMeHa,
AKTHBHOCTH M HampeTka YUeHHKA 3a BpeMe peanu3aliije MpakTHUHUX obHKa HacTaRe KoJ Moc/Io/IarLa.

Ha kpajy cRakor 4aca WM aKTHBHOCTH HATIPABUTH KPATKY aHAJIM3Y JI0CAALLIET Pajia, NOXBAIMTH YUEHHUKA 3 OHO LUTO j& MOCTUIao H JaTH MY NpPernopyKe Kako U
ITa MOKe W Tpeba Ja nornpasH H/HIIK Ypau.

£ lodg - oop erediy

0

SiviHoew

ANNHDVL] NH13950dU

"1707 LoAIge ‘97



Camo Ha OCHOBY NMPEUH3HHX MOJAaTaKa c& MOIKe CTeﬁHjaCHa C/THKa O MOCTHIHYTHM HCXOJHMA, a HA OCHOBY TOra JaTH NPEenopyke 3a Hanpeaoparke H KOHAYHO H3BECTH
CyMaTHBHA OLIEeHa.

OuemmrBame yueHHKa ce 0/iBuja y ckiiany ca [pasunnnkom o ouewuearsy. [lorpeGHo je. Ha noueTky HIKONCKE ro/IMHE, YTBPIMTH KPUTEPH)YME 3a OlichHBambe (Y
cknany ca [IpaBuiHMKOM 0 OLCHHBaLY) M €A FbHMA YIO3HATH YueHHKe. CyMaTHBHO OLCHHBAE H3BO/IM €& HAa OCHOBY (hOPMATHBHOT OLICHHBALA, pesy/TaTa/peLietba
npobIeMeKOr HIH MPOjeKTHOT 3aaTka, npahetbeM pana yueHuka u ¢, Hauun yrephusama cymMaTHBHE OlleHe YCKIAHTH ¢a MHAMBHIYATHHM 0CODHHAMA YUEHHKA.
BpeaHoBate OCTBAPEHOCTH HCXO/1A BPLIMTH KPO3:

e pahiemwe OCTRAPEHOCTH MEX0/1a

e npalicte aKTHBHOCTH M MPAKTHYHOT paja

® TECTOBE NPAKTHYHHX BElITHHA

e npaliewe qHeBHMKA pajia

[ToTpeGHO je OCMMCIMTH BHIIE THIIOBA PA3THUUTHX AKTHURHOCTH (3a/1aTaKa) ca NMPoJIYKTUMA Pa3IMUMTOr HHROA CIOJKEHOCTH M YTBPAMTH OUEKMBAHE UCXOJE, a MPeMa HhHMa 1
KpuTepHjyMe BpeaHoBatba. [prankom u3sohera HacTase noceGHO 00paTHTH NMakKiby HAa: HAYKMH Pajia; MPHMEHY MPOMKca U CTaHAap/aa, Mepa 3aliTHTa Ha pajy (3alTHTH O/
CTPYJHOT yjapa, MeXaHH4KHX MOBpe/ia, Nnajaa ca BUCHHE M CJ1.), 3allITHTE ;KHBOTHE CpejIMHe (3HAa4Yaj MpaBHIHOr O//1arara 0Trajia M 3Ha4aj peLiHKIamke) i npenopyka 3a
3ALUTHTY ONpeMe O/1 HeNMpaBHIHOT PYKOBaH-a; MIIAHUPAILE BPEMEHA KPO3 CMUCIEHO M PYTHHCKO 00aBibakbe pajoBa; palMoHaIHy ynoTpedy pecypea; neJaHTHOCT U
MpeLn3HOCT y 00aBBAY MOCTA; PYKOBAE ATaTOM M OHOCY NMpema weMy (3Hauaj ynoTtpebe anaTta npema mheroroj HAMeHH/CBPCH U MPABMIIHOT OJI1araka anaTta HAKOH
ynotpebe); KOMyHHKaLIH]y ca capaaHHLMMa.

IIpenopyke 32 ouewHBAKLE NPHIHKOM peajH3AlMje HACTABE NpeMa NYAJIHOM Moje/1y 00pasoBama

HacTaBHUK — KOOPAMHATOP Yueksa KPO3 pajl MMa jacHy., OTBOPeHY M GJlaroBpeMeHy KOMYHMKALM]Y ¢4 MHCTPYKTOpPHMA o/ipel)eHHM 0/1 cTpaHe NocjioaBua y norieiy
jiaHuparba HacTaBe, akTHBHOCTH M MCXO0/1a, Kao W npahierba akTHBHOCTH YUeHHKA.

HacTaBHHK — KOOPAHHATOP Y4Yetba KPo3 paj U HHCTPYKTOP 3ajeHo yTephyjy kpuTepujyme 3a hopmaTHeHO npaherbe ydeHHUKHX nocTuruyha, BpLie onepauHoHanH3aim)y
MCX0/1a M MJIAHKPA]y CYMATHBHO OleHHBae. DOPMATHUBHO OLIEHHBAILE j& OCHOBHW METO/L MPOLIEHE JJOCTHIHYTHX W OCTBAPEHHX HCXO/1a 3a YUCHHKA KOjH Y4H KpO3 paj,.
HacTaeuuk, y capanisi ca MHHCTPYKTOPOM, CACTABIbA JIMCTY 33 BPE/IHOBALE KOjy MOMYHaBa HHCTPYKTOP.

HacTaBHHK KOOPMHATOP YHeka KPO3 pal v HHCTPYKTOP, HA MOYETKY [IKOJCKE TOIMHE HITH HA MOYETKY TeME/MOIYa YNO3HA]Y YHEHHKE ca KpHTepHjyMHUMa GopMaTHBHOT 1
CYMaTHBHOT OlIeH:HBAA.

MHCTPYKTOP NpaTH akTHBHOCTH YUEHHMKA KO/ MOCI0/IAB1A, HA OCHORY YTBpPHEHUX KpUTEPHjyMa M 0 ToMe GaroppeMeHo 00apellTaRa HACTABHUKA — KOOPAMHATOPA YUekha
Kpo3 pa.

HacTaBHHK KOOPIMHATOP y4etba Kpo3 pan JopMHpa CyMaTHBHY OLIEHY 3a CBAKOT YHEHHKA HAa OCHOBY YHanpe/ yTBpheHHX KpUTEpHjyMa M Y capajitbk ca HHCTPY KTOPOM,
yaumajyhin y 063up cneuHuuHOCTH peajinzalluje HACTABHOI NIPoLeca Ko/l 0C/101aBLa.

[Ipenopyuyje ce na yuenuuu, koju ce o0pazyjy npema JyajlHoM MOJEIY. BOJe AHEBHHUK Npakce., Y 00JIMKY KOjH NPENopy4yjy HACTABHUK — KOOPAHMHATOP yu€iba KPO3 paj u
MHCTPYKTOP @ y KOjH YHOCE OIHC W3BPLICHHX PaJOBa U CBOja 3aMaKarba.

[loxemHo je ce Aa ce HakOH oznpeheHe LenMHe WM MOJY/Ia OPraHu3yjy MPOBEPE CaBIaJaHOCTH NMPAKTHYHUX BEIITHHA KOjuMa OM MPUCYCTBOBAIN W HACTABHHK —
KOOPAHHATOP YUelba Kpo3 paj U HHeTpyKTop. M300poM asekBaTHHX H KOHKPETHHX MPaKTHYHHX 3a/aTaKka ce MepH HHBO JOCTHIHYTOCTH TUIAHHPAHHX HCXO/1a BELITHHA 3a
uzabpaHyu MOJYJT MITH LIeJTMHY.
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1. OCTBAPUBAILE OBPA30BHO-BACITUTHOI PAJIA — OBJIMIH U TPAJAILE

b2: H3bOPHH CTPYYHH ITPOI'PAMHMH

Hasuns npeamera: JUPTOBH

Pazpen TeopHjcka HacTaBa Bexbe ITpakTHuHa HacTaBa Hacrtaga y Giioky Viynuo
11 35 3
11 31 31

2. UU/bEBH YYEA

— CarnenaBame OCHOBHHX NMPHHIIMIIA HA KOjUMA Ce 3aCHHMBA paj TM(TOBA U CTHLIAKe oaroBapajyhux 3nama u3 te obnactu
— ¥Yno3HaBame ca OCHOBHUM MPOMHCHMA O JTM(hTORBHMA

-~ YmnosHasatbe ca TEOpHjCKkH 3HatbiMa o ypehajuma nudrosa

—  Ynosnasaibe ca eIEMEHTHMA ayTOMATCKOT YIPaB/batba MoroHoM Judra
—  Ynozuapame ¢a OCHOBHHM NOJMOBHMA O €/1eKTPUYHHM LIEMAaMa €JIeMAHTA ayTOMATCKOT YIPB/batha NOrOHOM JH(Ta
— Ocnocobbapare yueHHKa Ha MPaKTHYHY NPUMEHY YCBOjEHHX 3HaHa
—  Pa3sBujarbe TOrMUKOr MUIIJBEHA H 3aK/bYYHBatbA

-~ Ocamocra/buBarbe YueHHKa y pajy u ynyhusame na kopuwherse crpyune nureparype

3. TEME, UCXO/IH, IPENIOPYYEHU CAJIP)KAJH U KJbYUHH MOJMOBH CAJIPIKAJA

Pazpen: npyrn

logumiek o yacopa: Teopuja: 35 wacosa; Beixde: 0 uacosa

TEMA

HUCXO0IH
[lo 3apiuerky Teme yuenuk he Ourn y cramy na:

IPENIOPYYEHH CA/IPKAJH / KIbYUYHH ITIOJMOBH CAJIP/KAJA

OnumTH nojMoBH
H npon}{cn
o andproBuma

oljacHu wwra je audr

00jacHH OCHOBHHW NPHHLIKN paja

OMHILE BO3HO OKHO JIH(TA

HaBejle OCHOBHE eJIeMEHTE MALLMHCKE [pocTopuje anudra
HaBeje HaJOMTHH]E eeKTPOMALLIMHCKE Je10Be THdTa
HaBe/le OCHOBHE nojesne iudrosa

OMHILIE OCHOBHA KHHEMATCKA pellersa TudToa

HaBeje OCHOBHE Mpomnuce Koju TpeGa na 6yay HCNyHeHH
JTHQTOBCKAM MOTOHHMa

AehMHMLM]a ¥ NPHHLKN paja audTa

BO3HO OKHO JM(hTa M MalIMHCKa npocTopHja nudra, noaena audrosa

MECTO Yrpajithe MocTpojerba

OCHOBHA KMHEMATCKA peluetha Beze KabGHHe U [POTHBTEra ¢a MoroHCKOM

MaUIMHOM KO/ NPEHOCA CHAre MyTem Tperba

* KHHEMATCKa pelleiba Bese kabume u noronckor ypehaja ko XxuapayiHYHHX
audrroera

® MPOMUCH O BEPTHKATHOM NPeHOCy NTULA U TepeTa

Kibyuna nojmoBu: neHHULM]A, BO3HO OKHO, MALLIHHCKA NPOCTOPH]ja.
yrpajama, KHHEMATCKO PELICHE, NMPOMHCH

Ypebhajn

00jacHM HaMeHY MOTOHCKE MAlLIWHE U OTIHLIE OCHOBHE
KOHCTPYKLIMOHE JIENIOBE Y CHCTEMY MOKPETAHa MyTeM TPera
0BjacH# OCHOBHH MPUHLIMIT Paa MOrOHCKE MALIHHE 3a BY4Y
IyTEM TPeiba

¢ [IOrOHCKA MALIMHA 33 BYYY MMYTeM TPekba, CACTABHH JEJI0BH (yHKLHja 1
Oruc paja

e noroicku ypehaju koa xuapayiuanux audirosa, cacrasiu aenosu ypehaja,
(hyHKLM]a 1 ONKe paja
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OMHIlIE OCHOBHE eNleMeHTe NoroHckor ypehaja xunpayanunor
nudra

o0jacHu OCHOBHM MPHUHLIMI pajia XMAPAYTHYHOT NOroHa mudra
o0jacHu HaMeHy M HaBe/Ie OCHOBHE JieioBe KaOuHe nudra
HaBe/le OCHOBHA TEXHHUKA peLuera Bpara Jiudra

00jacHH OCHOBHU HAYMH VIPABbaba JTH(TOM

OMHIIE OCHOBHA KOHCTPYKLIMOHA CBOJCTBA H 3aXTEBE 3a YelHYHa
yaan nudra

objacHu HameHy ypehaja 3a koHTpony onrtepehersa nujra
HaBe/le OCHOBHM HauMH Bellata kabune nudra

o0jacHu yjiory W Hauu pana ypehaja 3a orBaparse H 3aTBapatbe
Bpata nudra

objacHH yJI0ory M HA4M paja MexaHH3Ma 3a 3adpaB/banBai:e
o0jacHH HAMEHY M OCHOBHM MNPHHLIUN pajia xBaTaukor ypehaja
audpra (YprenTHa KOuHMLA)

objacHu Hameny konup ypehaja

00jacHH yJI0ry MpOTHUBTEra M ONMHLLIE HAYWH HEroBOT MOCTAB/batba
o0jacHu yJiory rpaHHuHHKa Op3uHe

Habpoju OCHOBHE CUI'YPHOCHE KOHTAKTE

HaBe/le 0OCHOBHA CHIYPHOCHA Kona nndra

npeno3Ha ocHoBHe ypehaje v TexHH4KO] AOKYMEeHTalMK nudira

kaGuHa nudyra ¥ Bpata audra

VIPAaB/bakbe JH(PTOM

JenuyHa yxan adra

ypehaj 3a konTpony ontepehema

Bellae KabuHe

MEXaHW3aM 3a OTBapake U 3aTBapame Bpata

MexaHu3aMm 3a 3a0paBJbHBatbE

XBatayku ypehaju ca TpeHYTHHM, NPUIYLIEHAM H MOCTYMHHM AC/I0BabeM
konup ypehaju

NPOTHBTEr

I'PAHHYHHLH

CHIYPHOCHH KOHTAKTH M CHIYPHOCHA KoJla TidiTa, MPUMepH y TEXHHYKO]
JOKYMEHTaLM]H JudTa

Ksbyunn nojvosn: ypehaj, noroncka mainba, kabuHa, Bpara, yike,
MeXaHH3am, ypreHTHa KOYHHLA, CHIyPHOCHH KOHTAKT H KOO
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Paspen: Tpehn

lNoauiisk hon wacopa

: Teopuja: 31 wacosa; BekGe: 0 wacosa

TEMA HexOM TIPETIOPYUEHH CAJIPAKAJH / KJbYYHH MOJMOBH CAJIPAKAJA
ITo 3aBpuieTKy TemMe yyeHHK hie OuTH y cTamy Ja:
00jacHH NPHHLMII [10Be31Baba JTM(TOBCKOT 110roHa Ha e Hanajame eJ1eKTpuuHOr noroxa Judra, KOMaHIAHH OpMaH Ju(Ta.
CJICKTPUYHY TUCTPHO3YTHBHY MPEY, e Enekrpomexanuvike GpaBe, KOHTAKTHE KyTH]E, TACTEPH. MPEKUIAYH,
HABEEe OCHOBHE €JIEMEHTE KOMaHHOT OpMaHa NH(TOBCKOT OUMETATHK 3aIUTHTHH MPEKWIaYH, PeNiejH, KOHTAKTOPH (CKNOMKe),
MoroHa BPEMEHCKH PesiejH, MAPHETHH H WHAYKLMOHH TPEKH1auH.
Ocuoenn UMeHyje cumOoe efeKTPUYHE ONIPEeMe Ha eJIEKTPUYHO] LIEeMH o EjekTpuuHa lwema Bese peneja y caMoApiKaukoM Crojy, NoroHeka
eJIeMeHTH H KOM&HTHOT OpMaHa 6a0Kana, nonalHa U noroHcka 610Kaia, BPEMEHCKH penej y Koy
meme Bese y ofjacHk HaMeHY W HauMH paja eJeMeHaTa KOMaHaHOr OpMaHa ayTOMaTCKOI YNpaBJbatba NPOMeHa cMepa obpratba TpodhaszHor
AYTOMATCKOM nudrosekor norona ACHHXPOHOT MOTOpA, 3alITHTA efleKTpoMoTopa o npeontepehersa, (Gasna
YHPaB/baby 3ALITHTA, €IEKTPUUHA LIeMa Be3e ayTOMATCKHX BPATa, HYXKHO OCBET/bEHbE.

K/byuHn N0jMOBH: Hanajare, eNeMeHTH elIeKTPHYHE, KOMAHIHE W 3aIUTHTHE
ornpeme

Jennnaune u

TYMa4H eeKTPHYHY IIeMY KOMaH0Baba MajliM TEPETHHM
oM

UMEHYje cuMBoJIe efleMeHaTa eJIeKTPUUHE ONpeMe Ha LIEMH
KOMaH0Baha MajuM TePETHUM JIHTOM

TYMAYH JIEKTPHYHY LIEMY KOMaHA0Bamba XHapayJIH4HHM

Enextpuuna tmema Bese Malior TepeTHOT M(Ta ca JBe CTaHHLIE, MaBHH
HAMOHCKH BOJI, KOJIA YNPaB/batba H CHIHATH3aLIH]e.

Enextpuuna ema Bese audra ca GUHAM NPHCTAjabeM ca BUILE 071 4
CTaHMLIE, IIABHU HAMOHCKH BOJI, KOJIO YTpaBjbatba U CHrHANH3aLHje.
Enextpuuna mema sese Xxuapayau4Hor audra.

00jacHH OCHOBHH MPHHLIKI MHKPONPOLIECOPCKOT YIPaB/batba ca
ApOrpaMUMa ca ayToMaTcKuM npuaarohasamem

TYMauM eJIeKTPHYHE KOMaH/IHE [LIeMe MPOJEKTHE JOKYMeHTalHje
CABPEMEHHMX YNPaB/bavyKMX CHCTEMA €IEKTPHYHOT NoroHa Jindira

cabupue Jandrom Jludr ca cabupHOM KOMAHIOM Ha J10/1€ (CUMIUIEKC), eNeKTPHUUHA LIeMa
KoMamuje uMHeyje cumBosie elleMeHaTa eleKTpruyuHe onpeMe Ha BE3€ KOJIA 32 PEryJIalnjy, NPUjeM KOMaHe W leMa Bese CUrHalu3aiuje 3a
EJICKTPHYHHMM LIEMAMa KOMAHL0Batba XHAPAYIMHHUM JIUdToM cilyyaj BHLIE O/l HETHPH CTaHHLIE.
00jacHH OCHOBHM MPHHLIMI cabHpHEe KOMaHIe Ha J0/e
K/bY4HH N0jMOBH: €IEKTPHUHA LIEMa, CHrHANH3alH]a, cabHpHa KoMaHa
00acHH OCHOBHY CTPYKTYPY YNPaB/bauKor CHCTEMA CABPEMEHUX | ® OCHOBHH MPHHLIUIH CABPEMEHHX CHCTEMA MOKPETatba M YNPaB/baiba
norona nudgroea nudToBUMa
o0jacHM yory MMKpOINOpOLECOPCHX YIPAB/badKHX CHCTEMA ®  MUKPOITPOLECOPCKH YIIPaB/baul CUCTEMH M (DPEKBEHTHO pery/Mcatn
TU(TOBCKHX MoroHa noroxu nudrosa
Caspemenn 00jacHH OCHOBHY HaMeHY (PPeKBEHTHOT YNpaB/batba ®  OCHOBHH MPHHIMITH MHKPOTIPOLIECOPCKOT YIPaR/batba, ¢a 3a/1aTHM
CHCTEMH €JICKTPUYHHM TOFOHOM JH(TA TPAHCNIOPTHUM NPOrpaMyUMa, Ca NPorpaMMMa Koju ce ayTOMaTcKH
YHPAB/batha 00aCHH OCHOBHM NPHHLIMIT MMKPOIPOLIECOPCKOT YIIPaB/batba 34 npunarohasajy
audproBuma 3alaTHM TPAHCTIOPTHHM MPOrpaMHMa ®  aHAIM3a TeXHHYKE JOKYMEHTAaLHje CaBpeMeHOr YIIpaB/baukor cHeTemMa

audra

K/byuHH HOjMOBH: CaBPEMEHH CHCTEM MOKPETAHa, MUKPIIOPOLIECOPCKH
YIIPaB/bauKK CUCTEM, (PPEKBEHTHA Peryialuja, TPAHCIOPTHH T1POrpam,
caBpeMeHa TeXHHYKA JIOKYMeHTaLja
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4. YIIYTCTBO 3A JUIAKTHYKO-METOJHYKO OCTBAPUBAILE ITPOI'PAMA
Ha noueTky cBake TeMe YUeHHKE YTO3HATH ca [IW/bEBHMA W HCXO/MMa HACcTaBe / yueHa, MIaHoM pajia i HauHHMMa OllCHhHBarba.
OGanun Hacrase:
HacTtaBHu cajp:kaju ce peannsyjy Kao:
—  TeopHjcKa HACTABA
MecTo peasnnzanuje Hactape:

Teopujcka HacTaBa ce peannsyje y crelHjaTH30BaHOj YYHOHHLM UK oaroapajyhem kaGunety koju Tpeba na 6yne onpemibeH oaroeapajyhum HacTaBHUM
CpeJICTBHMA, MaKeTaMa H MOJeIMMa, rpa)HyYKHM TIpHKaZHMa,

Metose paja:
— Mowonouka, anjanoumka
—  JlemoncTpauuja
—  Jluckycuja
Ilpenopyke 3a peajinzanujy Hacrase:
Apyru paspex

IMpunukom ocTBapuBama cajpiaja nporpama Tpeda KOPUCTHTH YCBOJEHA 3HAMA M3 MPEIMETa MaTeMaTHKa, (JM3HKA, OCHOBE NMPaKTHYHMX BELITHHA, EJIEKTPHYHE
uHcranaudje. Takohe je BaykHO NoBe3HBATH caapiaje KOjH ce U3y4aBajy ¥ OBOM MPEAMETY ca oArosapajyium TeMaTcKMM LEIHHAMA IPYTHX CTPYYHHX MpEMETa. ¢ roj je
To Moryhie yueHHIIMMa CIMKOBHUTO npuKasat oapehene spere ypehaja, Tom npHIHKOM KOPHCTHTH 10BOJLAH Opoj C/IMKA, LPTeKa, U My/ITHMEHjaHHUX canpakaja. Tokom
obpaze ocHoBHHX Ypehaja nudTa, no MOryhHOCTH KOPUCTHTH M MPUMEpe M3 TeXHHUKE JJOKYMeHTAaLHje TUu(dTa.

[Tpu Tome, Tpeba MMATH y BUAY /1a OBJA/IABathe 3HahUMa W BELITHHAMA, Ka0 H (JOpMHpatbe CTABOBA M BPEHOCTH, MPE/ICTAB/bA KOHTHHYHPAHH MPOLIEC H PE3YIITAT je
KYMYJATHBHOT JI€JCTBA LENOKYITHHX aKTHBHOCTH Ha CBMM HacOBMMA, LITO 3axTeBa Belly napruuMnaiujy yyYeHuka, pasjiiudTa METOJICKA Pelleha, BeJIMKH Opoj npuMepa u
ropuiuheme HHOpMaLHMja U3 PasIMuUUTHX H3BOPA.

Tpehn pazpen

TMpuiMKOM OcTBapUBaK-a cajipikaja nporpama Tpeda KOpHMCTHTH YCBOjeHA 3HAbA U3 MPE/IMeTa MaTeMaTHKA, (PU3MKA, OCHOBE NPAKTHYHMX BEIITHHA, eJIeKTPHYHE
MaLlKHe W OroOHH, eIeKTPOONpeMa y MHAYCTPUjH, PAKTHYHA HACTABA, elleKTpHyHe HHcTanauuje. Takohe je BakHo NOBE3MBATH calpikaje KOjU ce H3yuaBajy Y OBOM
npeaMery ca ojropapajyhnM teMaTckuM LieTHHAMA APYTHX CTPYYHHX MpeIMeTa.

[TpuaKKOM peann3allije HACTaBe Mpernopyuyje ce y ITo Behoj MepH KOPUCTHTH TEXHHUKY OKYMEHTALMjy npoy3eoljaya KOMNOHeHTH TU(TORA, MPOjeKTHY
JIOKYMEHTALH]y JM(TOBA, pealiHe eJIeKTPUUHE LIeMe W3 MPOjeKTHE JOKYMEHTaLW]e, CIIMKe, LPTEKE W MYJITUMEIHjaliHe caapikaje.

Tpeba umatu v BHIY Na OBNaKaBarke 3HalHMa M BELITHHAMA, Kao W (hopMHpare CTABOBA M BPE/IHOCTH, MPE/ICTAR/ba KOHTHHYHPAHH TMPOLIEC H PE3YTAT j& KYMYJIaTHBHOT
JICjCTBA 11eIOKYHHX aKTHBHOCTH Ha CBHM YaCOBMMA, IUTO 3axTeBa Belly mapTHLMNALHM]Y YueHHKa, Pa3IHuNTa METO/ICKA Pellietba, BelInkH 6poj npuMepa 1 kopuitherse
HH(pOpMaLIHja M3 Pa3IHUHMTHX H3BOPA.
Ipenopyyenu 6poj yacosa no TemMama:
Apyru paspex

—  Onuwty NoaMoBH M nponuck o audroeuma 10 yacosa

—  VYpehaju 25 yacosa
Tpehn pazpen

= OCHDEHH CJICMEHTH H LIEME BE3C ¥ aYTOMATCKOM YIIpAB/batby 15 uacoBa

— Jenunaune v cabuphe komanae-npuHumny paaa 10 swacosa

— CaBpeMeHH cHCTEMHM ypaBibatba JudToBHMa 6 yacoBa

HacrapHuK MOKe, y TOKY peanuzalidje nporpama ¥ NpuIHKOM MJIaHWpara peaiu3alije capikaja, Kako rino0aaHo TaKo H ONepaTHRHO, YTRPAWTH Behn HaK Mamu 6poj uacora
Mo TeMama OJ1 Mpenopy4eHux.
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5. ¥II¥YTCTBO 3A @OPMATHBHO H CYMATHBHO OLIEIbUBAILE

HactaBHMK, Ha NOYETKY LUKOJICKE FOAMHE WK HA MOYETKY TeME YNO3Haje YYeHHKE ¢a HAYMHOM OLCHHBatba, AMHAMMKOM H €JIEMEHTHMA OLCHHBabA.
[Ipahere pa3eoja, HanpeoOBamba U OCTBAPEHOCTH MocTHTHYha yueHHKa obaesba ce (JOPMATHHUM M CYMATHBHHM OLIEFbHBAIEM.
DopMaTHBHO OLEILHBAILE C€ O/IBUja HA CBAKOM Yacy Kpos3:
- npahere aKTUBHOCTH YUEHHKA Ha yacy (Tj. NpoLecy yuerwa);
- KOHTHHyauHO rpahiema JOCTUrHYTHX HCXO0Ja W HUBOA MOCTHIHYTUX KOMITETEHIIMja,
- yuewheM yueHHKa y 3ajeNHHYKOM paay

HacTaBHMK y NOCTYIIKY OLEHHBAA NPUKYTIbA M OeNIeXkH NOJATKe O NOCTUrHYNMMa yUYeHHKa, MPOoLECY yuetba, HANPe0Batby U Pa3Bojy Y4eHHKA TOKOM rOJIMHE ¥ AHEBHUKY
pajia v CBOjOj Me1aroukoj 0Ky MEHTALH]H.
CyMaTHBHO OLeILHBAILE CE BPLIM HA KPajy NPorpaMcKe LeTMHE, MOIYJIa i 3a KIacH(pUKALIMOHH MEPHO/ U3 MPEMETa Ha OCHOBY:

- ycMeHe NpoBepe 3Haba;

- KoHTponHuX u Aomahux 3ajaraka

- TecTOBA 3Haiba, OJJHOCHO 3a1aTaka 00jeKTHBHOT THIIA.

- nojaraka ﬂpH K}’I‘I.—bEHHX (bOpMaTHBHH M OLIEH-HBAHKEM

DOpMATHBHO MW CYMATHBHO OLICHHBAKE €0 CY JEIHHCTBEHOT MpoLeca OLUCHHBaA 3aCHOBAHOI HA YHanpea YTBpheHUM KpPUTEpHjyMHMMAa ca KOjUMa Cy Y4YeHHLM
YTO2HATH.
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1. OCTBAPUBAILE OBPA30BHO-BACITMTHOI PAJIA — OBJIMLH U TPAJAILE

Hasus npeamera: OGHOB/bUBU U3BOPH EHEPI'HJE

Pazpen:

Teopujcka Hactasa Be:xbe [lpakTuuna nacrasa Hacraga y 6j0ky ViynHo

35

35

2. IU/bEBH YYEH>A:

— Paseujamse cBecTH 0 3Ha4ajy 00OHOB/EMBHX H3BOpa €HEPrHje 3a pa3Boj e/lekTpoeHepreTckor cuctema Cpbuje,
— YnosHagawe YuCHHKA ca BpcTamMa M3BOpa CHEpruje
—  VnosHagame yueHUKa ca noreHumMjainmMa oOHOBJLUBHX M3BOPA eHEpruje

3. TEME, HCXO/IH, MPEMOPYYEHH CAJPKAJHA H K/bYYHHU IMTOJMOBH CA/IPEKAJA

Paspen: apyru

loauwmsu onj uacopa: Teopuja: 35 uacosa; Bewxbe: 0 uacosa

H3BOPH €Hepruje

HA 3AIITHTY KUBOTHE CPE/IMHE H 3HAYA] CTpaTerje
yeolhema uucTHje npou3Bome eHepruje v Penybnuum
CpOuju

TEMA LB MNPEMNOPYYEHU CAIPAKAJH / KJbYUYHHU TIOJMOBH CAIPKAJA
[To 3aBpuierky Teme yuenuk he OuTH y craby na:

AedunmiLe nojam 0DHOB/BHBHX » Hcropujcku nperie/ npou3BO/ILE H NOTPOLLILE €Hepruje.
U3BOpA eHepruje e [IpobGnemu: noeehame 2axTeBa 3a eHEPrujoM, UCLIPIILEHOCT

e Halpoju BpcTe 00HOB/BMBUX H3BOPA EHEpruje TPaMIMOHATHUX W3BOPA, EKOJIOIIKH NPOOIEMH, EKOHOMCKO-MOJIUTHYKK

O6HOB/LHBH e OMNMILE HauyMH TpaHchopMaLnje eHeprije u3 00HOBBHBHUX M3a30BH
H3BOPH eHEPTrHje- M3BOpa EHEpruje e  (OCHOBHH NOJMOBH ODHOB/BHBHX H3BOPA eHEpruje: obauuM 1
YBOJ e OMMILIE 3HAYA] HOBMX TeXHOJIOTH]a 3a noeeharme TpaHchopMmalija eHeprije,
eHepreTcke e(PUKACHOCTH Y NPOU3BO/ILH  EHEPruje Kao 1 * Enepercke pesepse.
HheHY PaLMOHAIHY epHKACHY MOTPOLLHY » Pa3Boj HOBHX TeXHOJIOTHja M ycaBplLIaBatbe MocTojefHx, eKOHOMCKa
crumynaiuja ""senexe enepruje”
e Jedunuie nojaM HeoOHOB/LMBHX H3BOpaeHEprHje e (OCHOBHH NOJMOBH H pa3iiHKe 0OHOB/BHBHX H HEOOHOB/LHBHX M3BOPA
PR — * OMMIIE HEraTHBAH YTHIIA] HEOGHORILUBHX H3BOPA EHEPTHjE eHepruje

o Hauun cmametsa emucuje CO2 | 3aralierba Koje U3a3HBajy NPoU3BOIHH
MPOLIECH Y OJIHOCY HA JKMBOTHY CPE/IHHY.

XuapoeaekTpane

AeduHHILE MOjaM XHApoeneKTpaHe

OIUILE YKYIHY NPOM3BO/IHY €eKTPHUHE eHEepruje y
XHﬂpﬂEﬂEKTp&HﬂMa

NedMHMILE YTHIA] XHAPOSIEKTPaHA HAa EKOCHCTEM
HaBe/le MoJie/y XHApPOoeIeKTpaHa npemMa BeJIH4MHH
JAedunuiie cHary 10d6ujeny y  XujapoenekTpaHaMa
HaBeJIee JIEJIOBE XHJIPOE/IEKTpaHe

Benuke XE — tpaaguumonanuu OUE

Exonowku 1 exonomekn noreHuujan maaux XE
lleBOBOIM ¥ THNOBH Typﬁvma

[1pouena cHare u eneprije MXE, ontumantu npotok
Enepruja miiMme u oceke, tanaca

e YTHLA] XHAPOENEKTPaHA HA EKOCHCTEM
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— Torenuujanu xuapoerepruje y CpoMju M NpUMepH HHCTANHCAHWX
Kanauurera
— Ilozjena xuapoenekTpana npeMa BelMYHHH

e Hape/ie HauuHe 100Mjarba GHoMace W moaeny » buomaca Kao W3BOP eHeprHje.
s OMNMIUE BHIOBE KOHBEp3Hje OMoMace s Marne enexrpane Ha Ouomacy.
e 00jacHH Ha4yMH pajia eleKTpaHe Ha GHOMAacy M oTnaj e [Ipesoheme Guomace y Teuno crare
Buomaca . o  bHOaM3E] KA0 TEYHO TOPHBO
« buorac noctpojerha 3a nomonpuepeane hapme
¢ Eunepruja u3 skMBOTHICKHX OTII1aKa
s llpernes pecypea Guomace y Cpbuiju
AehuHKILIE HAUWHE 1001jaba reoTepMaHe eHepruje ¢ lllta je reoTepmanHa eHepruja
e o0jacHW npuHLMI KOpUinhewa reoTepMaliHe eHepruje y o Hcropujar kopuinhersa W npoueHa pecypea  reoTepMaliHe eHepruje
MOJLOTNPHBPE/IH - CHCTEM 3a IPejaibe Tiia M Ba3ayxa y » Kopuuiheise reorepmaine eHeprujy 3a NPOH3BOMILY €ICKTPHYHE SHEPTH]C,
CTaK/IEHHLMMA TOMIH(HKALIH]Y HACE/LEHHX MEeCTa, rpejatbe CTakIeHHKa
r . e o0jacHW NpUHLMN paja ciaeaehux BpCTa TOMIOTHHMX o TexHONOUKH 1 €KOHOMCKH MPEryie/l pazeoja reoTePMAITHUX TEXHOIOTH]a.
e:]:::::i;::ua MyMIIM: BA3AYX - BOAA, 3EM/ba-BOAA,BOAA - BOAA o [IpesHoCTH M YTHLIAJH FEOTEpPMAlIHe HepIrije Ha JKXMBOTHY CPEeIUHY.
e 00jacHH NPEJHOCTH TOIUIOTHE [yMIIe
OMNMUILE YTHIA] FEOTEPMATHE EHEPryje Ha 3allTHTY
JKMBOTHE CpeIuHe
e OMNMiLEe NoTeHUMjane reoTepManHe evepruje y Penyonuuu
Cpounju
e Hape/e HavWH JocneBarba CyHUEBOr 3padera Ha 3eMiby ¢ Enepruja CyHua.
« objacnu nojam [Macusne kyhe + [lpona3s 3pauerba kpo3 arMocgepy (AHpekTHO H Audy3HO 3pauerbe,
Eiiepiaja Cyuina s 00jacHM HAYMH NPHMEHE COJIAPHE EHEPrHje 3a NPUNpeMy anbeo). )
TOMje Bojie ¢ [Ipomena nonoxaja CyHua v 3emibe.
e [lacueno comapHo rpejatse.
CHCTEeMH 3a NPUIPEMY TOTIIE BOJE.
AeuHHILE 1ITa je CBeTNOCT * Kparak ucropujart. ITH croj.
oGjacHu npuHumn paja [TH — cnoja o  DOTOHANOHCKA KOHBEP3Hja.
e o0jacHu HauuH 100M]jaka HaroHa y (potoHanouckoj henujn | o Marepujanu 3a uspaiy (OH) heanja.
» (dotonanoncka henuja — KOHCTPyKUHja.
o VYTHUaj TemrepaType cHare CyHUYEBOT 3payerba Ha kapakrepHeTHie henuje.
DoToHANOHCKH s Monynu u nanenu.
eJIeMeHTH o CraHpapJHe KOHCTPYKLIKje Moy ia.
¢ [Ipumene poToHanoHcKMX MOyNIA W MMaHe a AHPEKTHO BE3HUBaLE Ha
MOTPOLLY.
¢ Cucremu ca Oarepujama.
e Paj Ha Mpexu.
» [lpumera ®H y ayTOMOOHIICKO] HHILYCTPHjH.
. e HaBe/e LITa je BeTpoTypOHHA, a [Ta BETporeHepaTop e Hcropujar kopuinhema eHepruje perpa.
Enepruja serpa .
. e Berap kao o6auk enepruje

HaBeAe NoJeay BeTperada
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Berpoarperats — OCHOBHH MOJMOBH, MPHHLIMIT pajia

Cuara u crenen uckopuiuhersa BeTpoTypouHa.

KoHuenuuje reHepatopa Koju ce NpUMeHYjy ¥ BeTpoarperatuma.
Mapme BeTpoarperara. Maan, MuHH H MUKpo BeTpoarperaty (0,3 —300
kW).

o Paji Ha MpeXH M M30JI0BAHU Pal.

* ExoHomcku acnexti kopuuilierse eHepruje Berpa.

e [loteHunjann Cpbuje 3a kopuiuhersa eHepruje BeTpa. Y knaname
BETPOArperara y OKoJIHHY.

® HaBeJe J€JIOBE BeTpoarperarta

4. VITYTCTRO 3A JIMJTAKTHUKO-METO/IMUYKO OCTBAPUBAIGE MPOTPAMA
Ha noyeTky HacTaBe y4eHHKE YIO3HATH ca WH/bEBHMA H HCXOAMMa HacTaBe / yuetha, MJ1aHoM paja i HauMHMMa OLEHHBatba.
Ob6anun nacrase: HactapHu caapiajn ce peanusyjy kao

— TeopHjcka HactaBa ( 35 yacosa)

Mecro peannsannje nacrape: Teopujcka HacTapa ce peaju3syje Y YUHOHHUM WM Y oaroBapajyhem kaGunery
Ipenopyke 3a peannsanujy HacTase:

YyeHnuke yrnoszHaTi ca OCHOBHMM MOJMOBMMA BE3aHHM 3a 00HOB/LMBE H3BOPE EHEPTH]E.

[Mosezatu ca rpaauBoM (H3HKe, OCHOBA €IEKTPOTEXHHKE, €IeKTPOHHKE H TEXHHUKH MATEPH]jaIA

Cge TeMe 00paauTH HH(OPMATHRHO (e3 yiacka y aeTarse.

AKO 1ocToju MoryliHOCT 0/IBECTH YUEHHKE 12 BU/IE HEKO M0CTPOjere ca 00HORJBMBHM H3BOPOM €HEPIUje Y OKOJIMHH

[Mpuinkom 06pajae HACTABHKX jEIMHHMLA, KOPHCTHTH LITO BHILE MAHOE, CIIHMKE, UPTeike PUIMOBE W MyJITHMEHJaIHE NPE3SHTALIH]E,
MucHeTHpaTH Ha MOBE3HBAILY NMPETXOAHO CTEUSHHX 3HAA 3 IPYTHX MPeaMeTa;

OxBHpHH Bpoj uacoBa No Temama:

— OO0HOB./LHBH H3BOPH eHepruje-yBoJ ( 5 yacoBa)
— HeobHoBbHBH H3BOPH eHeprHje (3 waca)

—  Xmuapoesexkrpane (5 uacosa)

— bnomaca (4 uaca)

— Teorepmaiina enepruja (4 yaca)

— Eunepruja Cynua (4 uaca)

—  MoTOHANOHCKH e/IeMeHTH (5 uacosa)

— Emnepruja serpa (5 uacona)

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLEIbUBAILE YYEHHKA
HacTaBHHK, Ha MOYETKY LIKOJICKE FOIMHE MITH Ha MOYETKY TEME YNO3Haje YUSHHKE ca HAUMHOM OLICH:HBatba, AMHAMHKOM M €JIEMEHTHMA OLICHHBaba.

Dop

I1paheise pazsoja, HanpeaoBaba v OCTBApeHOCTH nocTHruyha yuenuka odasiba ce (OPMATHBHHM H CYMATHBHHM OLEH-HBAILEM.
MATHBHO ONEHHBAKE Ce OJIBHja HA CBAKOM Yacy Kpo3:

- npaheme aKTUBHOCTH YUEHMKA Ha yacy (Tj. npoLecy yuerba);
- KOHTHHYyasHO npahera NOCTUTHYTHX MCXO0A H HUBOA MOCTHIHYTHX KOMIETEHIIH]a,
- yuewheM yHeHHKa ¥ 3ajeTHHUKOM pay
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HactaBHMK y NOCTYNKY OLEHUBaka NPUKYba 1 Gelexu nojatke o nocTuriyhima yueHuka, npoLecy yuerwa, Hanpeaosaky H pa3Bojy YUeHHKa TOKOM FOMHE Y JHEBHUKY
paja v cBOjOj NMeaaronkoj MOKYMEHTAIMH.
CyMaTHBHO OLEILHBAIBE CE BPLIM HA KPajy NMPOrPaMCKe LIETMHE, MOYJIA HIIH 3a KJIACH(PHKALMOHH MEPHO/L M3 NPSAMETA Ha OCHOBY:

YCMEHE MPOBEPE 3HAA;
KOHTPONHUX W Aomalinx 3agaraka

TCCTORA 3HAHA, OJHOCHO 3ajaTaKka OﬁjEKTHBHOF THMNA.
nojaraka npuKynbeHHUxX (t)UpM-'clTHEH HM OLIEH:-HBAHCM

(POpMaTHBHO U CYMATHBHO OLICH:HBaMbE €0 CY je/IMHCTBEHOT MPOIIEca OLICH:HBAbA 3aCHOBAHOT HA yHarpea yTBpheHHM KpUTEepHjyMHMa ca KOjHMA CY YYECHHIIH YIO3HATH
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Hasus npeamera: EJEKTPOEHEPETCKH BOJJOBH

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLH U TPAJAILE

Paspen

Teopujcka HacTaBa Besxbe IIpakTHuHa HacTaBa Hacrasa y Gioky VKyIHO

111

31

31

2. IU/BEBHU YUYEIbA:

- OcnocobutH YUCHHKA 3a obarJbarbe nocioBa opxapama H OTKIakakbid HEUMCIIPABHOCTH Ha €NEKTPOCHEPIrETCKHM BOJOBHMA

3. IWJbEBH YUEHA, TEME, HCXO/JH, IPEIMNOPYYEHH CAJIPKAJH U YIIVTCTBO 3A JUIAKTUYKO-METOJHYKO OCTBAPHBAILE ITPOI'PAMA

Paspen: Tpehn

Toauuiby ona yacosa: Teopuja: 31 wacosa; Bexkbe: 0 wacosa

LnJb yuerba no reMama:

CTHuame TCOPETCKHX 3HaHa W3 HAJI3CMHHX BO10BA

—  Crduame TeoperckuX 3Harba W3 KabIoBekor npubopa U CrojHE TeXHUKE 110CTPojerba

TEMA HCXO0au MPENOPYYEHHU CAAPKAJH / KJbYYHH ITIOJMOBH CAZIPIKAJA
[lo 3aeplueTKy Teme yueHHK he OMTH Y cTamy ja:
o [lo3Haje npaBuIHHKE W nponuce o Kopuluhery THuHe 3alTHTHe | o TIpaBMIHMLM U MPOMKCH O KopHlihery JTHYHE 3alUTHTHE OnpeMe,
oripeme, aTecTuparsy anarta u ypehaja npu useoherwy pajosa Ha arecTHpay anarta u ypehaja npu uzBohermy pajioBa Ha Ha/3eMHHM
HaA3¢MHKMM BOJOBHMA BOAOBHMA
+ Hageae marepujai, n o0jacHHM KOHCTPYKLH]Y MPOBOHHKA H e Hanasemuu BoaOBH
3AITHTHE Y?Ka/H U J1a W3BPIIN HACTABRIbALE U pauRake momMohy e [IpOROHHIIA U 3aLITHTHA Y:KaJ (MaTepHjan, KOHCTPYKIIHja).
Cl]OjllHLla HJIH CTE3aJbKH, L C'['au,uap,mm ][pCCCLlH uposo,mmxa H 3alUTHTHE y)l(ﬂ,llld.
e o0jacHM Koja BpCTa CHOJHULIA MIIK CTE3A/bKH C& KOPHCTH Y » Huckonanoncku uzonaropu. Hocauun usonaropa. Kouzone.
3aBHCHOCTH 0/1 MCXAHHYKOT HAMPE3arka U MaTepHjana KojH ce e (Dopmupame H301aTOPCKOT JaHLa.
Haxsevm craja, e [lpuGop 32 crajarbe NPOBOAHUKA. Cn‘ojuuue. Cre3asbke.
- e HaBe/e NOCTYNAK No13aka u 3ameHe cTtybosa o CryGoBM jaBHe pacere U CBETHIbKE jaBHe pacere.
*  QIIHdIIe l'[OCTy]'[ElK (’popMHpaH,a H?OJ'IHTOPCKD]" JlaHua, . Sﬂl_LITHTHB MBPB., I'IOCT}"I'ILIH y Cﬂy‘lﬂjy y_,:[apa CprJe H HAYHH "[]}'}Ka}bﬂ
o Haseae v onuwe (WK ofjacHu) camorocehy KablIOBCKH CHOI K npee nomohu o3neheHom uLLy
pasnuKyje HUCKOHAMOHCKH 01 camoHocehux kabioBa 3a cpesiibu
HAMOH,
e HageJe M onuile (o6jacHU) HOcaue, CTIOjHULIE U CTe3albKe 3a
camoHocehH KabnoBCKH cHOM
e [lo3naje 3alITHTHE MEpe, NOCTYIIKE V CAy4ajy yaapa cTpyje
HA4YWH npyskatba npee nomohu oznehenom vy Ha mecty
n3rohema panopa
. o [lo3Haje NIpaBUIIHKUKE W IPOIKUCE O I{‘OpHLuhEH)y JiMuHe 3awtuTHe | o TIpaBUIIHMLIK M TIPOITHCH O _Kopnmherby JIMYHE 3aLITHTHE ONpeme,
npuGop orpeme, aTecTuparsy anara v ypehaja npu n3sohemwy pagoea Ha arecTupary anata v ypehaja npu n3sohemwy panosa Ha kabloBckoM
HA3€MHHM BOJOBHMA npubopy
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s Hagene kaOnoBCKy KaHAIW3alMjy M O0jacHH HAuMH s KabGnopcku npubop. Kabnoecke rnaee. Kabnoecke crnojuuie.
obenekaBarba KadJIIOBCKMX BOJOBA o KabsioBcke NpUKIbYUHE KYTH]E H PA3BOJAHH OPMAHH.
e Hagrene kabnoeeku npubop M KOPUCTH Ta MPABHIHO KO/ » Kabnoecka kananusaumja.
NpUMpemMe W M3pajie KabJOBCKHX CNOjHHIA H KablIOBCKHX Ii1aBa » Texnuke 3a u3pajy kabJOBCKMX I71aBa W KaOJIOBCKHX CIIOJHHLIA.
*  Onuwe nocrynak pesusuje KaboOBCKHX 11aBa U KaDJIOBCKUX s [lponucu.
CIMOjHULA. o [lpaBunnuum.
e Hasene nponuce u npaBuinnke w3 obnactu kabnoecke Texunke. | o [lpernen, peBusmja v peMOHT.
¢ Habeae u onuile 3al0THTHE MEPE M CPEICTBA 3a JIMYHY 3aLUTHTY e 3awTHTHE Mepe, NOCTYILH Y ¢ydajy yaapa cTpyje H HauHH npyrkKatba
MpH pajly Ha KabJOBCKOM NpHOOpY npee nomohu o3neheHoM JHLLY y NoroHy
o [loznaje 3auTHTHE MEpe, NOCTYIIKE Y CIy4ajy Yapa cTpyje u .
HauMH NpysKkama npee nomohu ozneheHom auiy Ha mecty .
n3soliciba pasosa .

4. YIIYTCTBO 3A JHIAKTHYKO-METOJAHYKO OCTBAPUBAIGLE ITPOI'PAMA
Ha noueTky HacTaBe yueHHKE yNO3HATH ¢a UH/BEBHMA H HCXOMMA HACTaBe / yuera, MIaHOM pajia i HAUHHUMA OleHhUBakba.
Oo6nun nacrape: HactapHu caapkaju ce peanusyjy Kao
- TeopHjcka Hactaga ( 31 uac)
Mecrto peannszaunnje nacrape: TeopHjcka HacTapa Ce peain3yje y YHHOHHIM WK Y oarosapajyhem kabunery
Ipenopyxke 3a peajn3anijy nacrape:
—  Ilpu obpaau nojenMHUX HACTABHWX jeIMHUIIA KOPUCTUTH NaHOe, CWKe, LIPTeske, MPUMepKe Hal3eMHHUX BOJIOBA.
—  Kopucruri MyITuMeMjaiHe npeseHTalje U cuMyaliije paa rnojeMHUX efleMeHarTa Ha/I3eMHUX BOJ0Ba,
-~ Hucuernparn Ha noBesHBatby MPETXOAHO CTEHEHHX 3HakbA 3 /ICKTPOTEXHHKE!
Teopujcke canp:kaje npeMeTa NOBE3aTH ca OpraHu3alkjom uisohera NpakTH4YHe HacTaBe.
IIpenopyuenu 6poj yacora no remama:
- Hagszemuu Bogosu ( 16 yacosa)
- Kabdnosckn npubop ( 15 gacosa)

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLEIbMBAILE YUEHHKA
HactaHHK, Ha MOYETKY LIKOJICKE IOJIMHE WITH Ha MOYETKY TeMe YIo3Haje yUeHHKe ca HAUHHOM OLIeHMBakba, JHHAMHKOM H elleMEeHTHMA OLeHHBaA.
[Tpaheme pa3poja, nanpenoeama U ocTBapeHocTH nocturiyha yuenuka od6apsba ce GOPMATUBHUM M CYMATHBHUM OLICHUBAHEM.
DopmMaTHBHO OLECHLHBAILE CE O/IBH]ja HA CBAKOM Yacy Kpos:
- npalierbe aKTHBHOCTH yUEHHKA Ha 4acy (T). nmpoLecy yuerma);
~  KOHTHHYaIHO rpaheba JOCTHIHYTHX HCX0/1a H HUBOA NOCTUIHYTHX KOMIIETeHLHja,
- yuemhem yueHHKa V 3ajeIHUYKOM pay
HacTaBHHK y NOCTYIIKY OLieHHBatba NPUKYTLUba U Gellekn nojarke o nocturiyliuma yueHuka, npoecy y4ersa, Hanpeaosatby W pa3sBojy Y4eHUKA TOKOM FOAUHE Y AHEBHUKY
paja M CBOjOj MEAarolkoj JOKYMEHTALIH]H.
CyMaTHBHO OLeH:HBAMLE CE BPLUH HA Kpajy NporpamMcke LeJHHe, MOIYJIA WK 32 KIACH(PHKALIMOHH MEPHO/ W3 TIPeJMeTa Ha OCHORY:
—  YCMEHE MpoBepe 3Hatba;
- KOHTPOJIHMX W Jomaliux 3ajaraka
—  TeCTOBA 3Hatbd, OMHOCHO 3a7aTaka 00jeKTHBHOT THNA.
—  [OJATaKa NMPUKYIUbeHUX GOpMaTHBHUM OLEH:HBAIbEM
DOpMATHBHO U CYMATHBHO OLICH:HBAHE /10 CY jeMHCTBEHOT MPOLIECA OLCH:HBAA 3ACHOBAHOT HA YHANpe/1 YTEPHEeHUM KPHUTEPHjyMHMA ca KOJHMA CY YHEHHLIH YIO3HATH
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Hasue npeamera: AINIMKATHBHHU ITPOI'PAMM 3A EJIEKTPHYHE MHCTAJIALIMJE

1. OCTBAPUBAILE OBPA30BHO-BACITMTHOI PAJIA — OBJIMLH U TPAJAILE

Pazpen

TeopHjcka HacTaga Bexbe

[lpakTHuHa HacTaBa

Hacraga y Giioky VikyiHo

I

31

31

2. ILJBEBH YYEIbA:
— ¥Ynosnasare yueHHKa ca 3HauajeM KopHiiictsa crneurjain3oBaHnx nporpaMa y od1acTH eHepreTHKe,;
—  Ocnocob/baBame yueHHKa 3a Kopuiuhieme Crienyjau30BaHuX [porpamMa 3a H3pay NpojekTa 3a elleKTpHUuHe HHeTalalmje

3. TEME, HCXO/JH, IPENNOPYYEHH CAJIPKAJH H KJbYUHH ITOJMOBH CAIPKAJA

Paspen: Tpehu

loguren ona wacora: Teopuja: 0 wacora; BexOe: 31 uacora

TEMA . LI A0 , MPEMIOPYYEHH CAJIPYKAJH / KJbYUHV IIOJMOBH CAJIPHKAJA
0 3aBpLIETKY TeMe yueHuk he 6uTH v cramy aa:

*  KOPHCTH OCHOBE COTBEpE 3a U3Pay MPOjeKTa e [Iporpamu 3a npopauyH yHyTPalIILEr U COJLALLILET OCBETILEILA

e MpopauyHa OCBET/bEH:A 32 Make 00jeKTe — NpocTope  MHcTanaumja nporpama, aypHpare, aaMMHHCTPaTop

e KOpHCTH cO(pTBED 32 MOAM(PUKOBAHE TOOMjeHHUX pe3ysiTaTa e [1aBHM MEHM, a1aTH, Pa/HK MTPO30P, NPOJEKT MeHalep, 06jeKTH, MPOJEKTH. .
IMporpamn ®  KOPHCTH CTPYHHY TEPMHHOJIOTH]Y Y 0BOj 06aacTHh. e Orpapaibe NpojeKTa, KOOPAMHATE, O CHOBA, TPOAMMEHIHOHAIIHHN NPUKA3H,

3a H3Ma3HHU peﬁy.ﬂTaTH

npopavyn ¢ VHOC MojiaTaka, YCIOBH Pafa OcBeT/her:a, 60je 3H0Ba, pacmope/l MpocTopa, YHOC
OCBET/beHLA 3D oGjekara, 3axTeBu 3a 0oje

CBeTnibKe, KaTajlor, NOJalUH, KapakTepUCTHKE, M03ULHje
[IpopauyH - 3axTeBaHu ocBeT/baj, notpedan Gpoj, pacrnopea u nonoxaj
CBETHILKH

Iporpamu 3a
NpojeKTOBAE
€JICKTPHYHHX
HHCTAIALHjA

KOPHCTH cOTBED 3a U3PALy jeIHOCTABHUX MOIOra -
rpaljeBMHCKOr MaHa

KOpUCTH co(hTBEP 3a U3paay MHCTANALMja K LemMa

KOPHCTH copTBEp 3a U3pajly OCHOBHHUX MNpopadyHa

KopucTH codpreep 3a 00paay TekcTa

OTMHCYje OCHOBHE KAPAKTEPUCTHKE MPOrpaMa 3a MpojeKTORakbEe
nocrojeher crama

KOPHCTH CTPYYHY TEPMHHOJIOTH]Y ¥ 0B0j 00JIacTH.

Bpecte npojekara

VYnora u 3nauaj npojexra. CacTaBHW JE0BM N1POjeKTa

OnTH ¥ HAMEHCKH MPOrPaMH 3a MPOjEeKTOBake HOBHX €NeKTPHYHHX
HHCTaNalMja

Vno3HaBatbe ca NporpaMuMa 3a npojeKkToBame — OKpYKetse

Lprawe ocHOBHOT rpaheBHHCKOr MiaHa - o0jexTa (cTaHa, BUKeHHLE).
Bubnuoreke u rpyne cumbona, o3Haka

V0auuarbe cuMOoia ejleMeHaTa, NJaHHpambe HHCTAIALIH]e, [0Be3HBaIbE
eJieMeHaTa JIMHHjaMa — Tpaca npoBOHHKA

[Tpopauynu - opeljupame npeceka nNpoBoHMUKA, NAJ0BH HANOHA, pacnope]]
cHara no (azama, ogabup ocurypaya, 3alTuTa, OTIopa y3eM/betba
Llprame mema- mieme aenoBarba. JeHOMNOIHNX, pa3BHjeHUX, ONIOK
CKIonHM anapati
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e Cnenuduxanmja

o [lporpamu 3a npojextopatbe nocrojehier crama (OKpyKere, MEPErbe JIACePoM,
YBO3 M U3BO3 MOJIATAKA Y IPYTE NPOrpame, LPTAHe MPOCTOPA THITKOM, OJIOBKOM,
npeys3HMatbe Mepa, NoBe3HBarme pedepeHTHHX Tavaka, 2D upresxn, 3D moaenw,
BI/IEO H 3BYYHH KOMEHTAPH, JI0pajia npocTopa)

Tporpamu 3a | e KoOpHcTH codTBep pasHux rpoussoljaua onpeme u Marepujasia | o CodTBepH pasHHX npoM3Bohaua Marepujaia U orpeMe 3a eJleKTpHUHe

u3bop onpeme o kopucrehu copreep u3adepe onpemy — npema MHCTaNalMje
H MaTepHjaia KapakTepHCTHKama 3a oaroeapajyhy npobnemcky cHTyalmjy e Boauuwu 3a u3bop onpeme no pazHuM GpHATEpHMA
3a (npojekar, 3aMEeHCKH J1e0, MepHE BPeJAHOCTH, TEXHHYKE e Boauuu 3a u3dop 3awitHra
e/IeRTPHYHE KapaKTePUCTHKE...) ¢ Buzyenuzauuja aenoeama
HHCTAIAIHje
o OGjacuu ynory coirBepa 3a Han30p eeKTPUUHE HHCTANAlMje | ©  YIa3HW HMBO HAJ30PHOT co(hTBEPA 3a NPUKA3 1101aTAKA H U3BELITABAE Y
Codreep — » Pasnukyje Mexanuzme KojHMa codiTeep yTHUe Ha MajHM CHCTEMHMA
MpOorpamMu 3a KAPAKTEPHCTHKE MOTPOLLH:E eHEPruje o Komnarubunnu ypehaju, uurepsanu npahersa, npaheie y peainom BpemeHy
Hax30p OTnpemMe W HHCTATALM]A Y HAJBAXKHU]UM Taukama, HenoTpeGHa MOTpollbha, H3B03
eJIeKTpHYHe NOJATAKA, 3ALUTHTHE jeMHULE, ayToMaTcka 00paja nojaTaka, Meropuja
HHCTAJALH]e nojaraxka, U3BELUTABALE

®  CMambeHe YTPOLIKA €HEPrHje KOHTPOIOM MOTPOLLHE

4. YITYTCTBO 3A JJUWJAKTHYKO-METOJUUYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nouerky HacTaBe y4eHHKE YIO3HATH Ca LIMIbEBMMA M HCXO/IMMa HACTaBe / yUetha, MJ1aHOM Pajia i HauMHUMa OleHhMBatha.
Qoaunn nacrase: Hacraguun caapikaju ce peannsyjy kao
—~  Bexbe( 31 uac)
Mecro peannsannje nacrase: BexOe ce peannsyjy y kaGuHeTy ca pauyHaprma (YUEHHK - pauyHap)
Ioaena onesbersa Ha rpyne: Onesberse ce aeau Ha 3 rpyne (10 10 yueHuka y rpynu)
IIpenopyke 3a peaan3anujy HacTaBe:
— BeaOe peanusosati y 610Ky 0J1 2 1IKOJICKA Yaca CBaKe Jpyre Hejlebe TaKo a jelaH pauyHap KOPHCTH je/laH yUeHHK.
TIporpamm 3a npopayuyH ocBeT/helba
—  OO0panuTty HajMalLe 10 je/laH MPorpaM 3a NpopadyH YHYTPALILEr U CHO/ballher OCBETIbE:A
~  3aBucHo oz opadpaHor aruIMKaTUBHOT cOTBEPA, KOJHU C€ KOPHCTH Y LIM/bY MCIYH:EHba MCX0/1a, BexkOe Tpeda OCMHUCINTH TAKO 1a CBAKM YHEHUMK Ha Kpajy Teme ypaau
pajiHy 3aj1aTak - oArosapajyhu npouseo/l — MpopauyH OcBeT/betba 3a 2 objexTa (Mo jeaH 3a YHYTpalllkbi W CoJballlkbH MPocTop)
IIporpamm 3a npojexToBa:€ eJIEKTPHYHHX HHCTAJIALM ja
~  OO0paJaMTH jeiaH MpOrpaM 3a NpojeKToBabe U MH(OPMATHEBHO 1aTH KAPAKTEPUCTHKE BULIE TAKBHX
~  3arucHO 071 01a0paHoOr arIMKaTHRHOT cO(TREPA, KOjH C& KOPHCTH Y LIHIbY MCIYhetha MCX0/1a, BexOe Tpeba OCMHCIINTH TAaKo /12 CRAKKM YYEHHK Ha Kpajy Teme ypajiu
painu 3agatak - ojarosapajyhiin npowssoa — npojekar ejlexkTpuyHe HHCTaNaudje Mamer objexra (kyha, cran..)
IIporpamu 3a n300p onpeme H MATEPHjAIA 32 eJIEKTPHYHE HHCTAJALHje
VYMozHaTH BHLIE MPOrpaMa pazHHX Mpou3eohaua onpeme 3a eleKTpUUHE HHCTANALM]E
~  3aBucHO 0J1 H3a0paHKX ATTHKATUBHHX COTBEPa, KOJU CE& KOPHCTH Y LIMIbY HCITYH:eHha UCX0/1a, BeskOe Tpeda OCMMC/IMTH TaKO JIa CBAKM YUSHUK HA KPAjy TeMe MOjKe
u3abparu onpemy M MaTepHjalie npema 3axTeBHMa 3a1aTka — npodieMcKa CHTyaluja
Codreep — mporpamMu 3a HAB30P EJIEKTPHIHE HHCTANALHjE
~  Y1o3HaTH je/laH Nporpam 3a Haja30p eeKTPUUHE UHCTANAlU]e
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~  3aBMCHO 071 0a0paHoOr anJIuKaTHBHOI CO(TBEPa, KOjH Ce KOPHCTH Y LW/bY MCMYbeHha HCX0/a, BexOe TpeGa OCMUCIUTH TAKO [1a CBAKW YYEHHK HA Kpajy Teme Moske
NPe/ICTABHTH MPETHOCTH OBE BpCTe cohTBepa

Oxpupun Opoj yacosa no remama:
-~ Iporpamu 3a npopauyH ocBeT/Leika(9 uacona)
- Ilporpamu 3a npojexkToBame eleKTPHYHIX HHeTananuja(12 yacosa)
IIporpamun 3a n3Gop onpeMe H MATePHjajIa 3a eJIEKTPHYHE HHcTATanHje (6 4acoBa)
—  Codreep — nporpamu 3a HAA30p eJleKTPHYUHE HHcTAJANHje(4 uaca)

5. YII¥YTCTBO 3A ®OPMATHBHO U CYMATHBHO OLIElbUBAIBE YUEHUKA
HaCTaBHHK, Ha MOYETKY HIKOJICKE TOJIMHE HJTH Ha NMOYETKY TEME yanaje YYEHHKE €a HAYMHOM OLEH:HBaH:a, TMHAMWKOM H €JIEMCHTHMA OLICH:HBakba.
ITpahere passoja, HanpeioBamba M OcTBapeHocTH nocturiyha yuenuka obasiba ce GoOpMaTHHUM M CYMAaTHBHHM OLEHHBAEM.
QopMATHBHO OLEILHBALE CE O/IBH]ja HA CBAKOM 4acy Kpos:
- npahere aKTUBHOCTH YUeHHKa Ha yacy (Tj. Npouecy yuerba);
L+ KOHTHHYAaJIHO npaheH:a JOCTHUIHYTHX MCX0OJ1a U HHBOA NOCTUTHYTHX KDM]’[ETEHLI,H‘ia,
- yuemhem y4eHunKa y 3aje1HUHKOM paay
HactaBHHK y MOCTYNKY OLUCHHBatba MPHKY A M OeIeHKN NOAATKE 0 MOCTHIHYMMA YUCHHKA, MPOLICCY YUCHA, HANPCAOBabY H Pa3BOjy YUCHHKA TOKOM FOJMHE Y IHCBHHKY
paja M CBOjOj Melarouikoj J0KyMeHTAlHjH,
CyMATHBHO OLeHHBAE CE BPLUKM HA KPajy NPOrpaMcKe LeJIWHE, MOYIa MK 32 KIACU(PUKALIMOHK NEPUO/L W3 NIPEIMETA HA OCHORBY:
~  YCMEHE [POBEPE 3HAhA;
= KOHTPOJIHUX H ,EI.OMEIFIHX 3agaraka
—  TecTOBa 3HAIba, OJIHOCHO 3ajaTaKa 00jeKTHBHOT THNA.
= nojaTaka npHKynbeHHUX (l)OpM&THBHHM OLCHHBAKLEM
MOpPMATHRHO U CYMATHBHO OLIEH:HBA:E /IO CY jeJMHCTBEHOT MPOoLeca OleH:-HBaha 3ACHOBAHOT HA YHANpe YTBPHeHNM KPHUTEPHjyMHMAa ca KOjHMa CY YUEHHILIH YIO3HATH
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