Firefox

1 of 46

MuHUCTap npocseTe AOHOCK

© nnaHy u nporpamy

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=...

8

Ha ocHoBy unaHa 67. cTae 4. 3akoHa 0 OCHOBaMa cucTemMa obpa3oBatba M BacnuTama (,Cnyx6enn rnackuk PC”, 6p. 88/17, 27/18 - np. 3akoH, 10/19, 6/20 n 129/21),

NPABUTHUK

v yuemwa

PY

PY

YnaH 1.

y noapyyjy paaa EnekrpotexHuka v MawuHcTBo u o6paaa metana

OBMM NPaBUIHWKOM YTBPHYje Ce NNaH v NporpaM HacTase U yuerba CTPYUHMX NpeaMeTa Cpearber CTpyyHor o6pasosarba M BacnuTarea y NoApydjy pasa EnextpotexHnka u MawmHCTBo 1 06pasa MeTana 3a 06pa3oBHN Npodun TexHn4ap

MnaH 1 Nporpam HacTaBe 1 yyerba 3a 06pasoBHU NPOPUN TEXHUUAP MEXaTPOHUKE OCTBapyje ce Uy cknaay ca Pe
6poj 1/23).

MexaTpOHMKe, KOju je OAWTaMNaH y3 0Baj NPaBUIHUK M YMHW HEroB CacTaBHM Aeo.

YnaH 2.

0 ycBajarby C

YnaH 3.

PA:

mje , TexHnuap mexatpoHuke” (,Cnyx6eHun rnacHuk PC - MpoCBETHW rnacHuK”,

[laHomM noyeTka NpMMeHe 0BOr MpaBUNHWKa NpecTaje Aa Baxu MPaBUAHUK O HACTABHOM MNaHy W NPorpaMy CTPYUYHUX MpeaMeTa CpeArser CTPyuyHor obpasosatba y noApyyjy pasa EnextpoTexuuka n MawmHCTBO 1 06pasa MeTana (,Cnyx6eHu

rnachuk PC - MpoceeTHu rnacHuk”, 6p. 10/14, 2/18 n 13/20).

YUYeHWLM YyNUCaHN y CPearby WKONY 3ak/byyHo ca wkonckom 2022/2023. roaMHoM y noapyyjy paaa EnekrtpotexHuka n MawuHCTBo 1 o6paza MeTana 3a 06pa3oBHM Npodun TexHuyap MexaTpOHUKe, Y YETBOPOrOAULLIFLEM Tpajaky, CTUYY

o6pa3soBarbe no MpaBunHUKy U3 unaHa 3. cTae 1. 0BOr NpaBUHMKA, HajkacHuje A0 Kpaja wkoncke 2026/2027. roauHe.

YnaH 4.
OBaj NpaBWHWK CTyNa Ha CHary HapeAHor AaHa o4 AaHa 06; Y #C. rnacHuky Peny Cp6uje - MpoCBETHOM rNacHUKy”, a NpuMetbyje ce oA wkoncke 2023/2024. roavHe.
Bpoj 110-00-77/2023-03
Y Beorpaay, 21. aerycrta 2023. roanHe
MwuHucTap,
npod. Ap Cnasuua bykuh AejaHosuh, c.p.
I MJAH HACTABE H YUEIA
3a oGpasoBun npodua Texunuap mexarponnke™
1 PASPE]L I PASPEJL 111 PA3PEJL IV PA3PE]L VKYITHO T
HE/IEEHO TOHLITEE HEIELHO TOAHLIILE HEJIeTbHO TOJIHIIILE HEIE/LHO TOIHINTLE POJIHIITLE
T|BIMH| T |B|IMH|BE}T|B|H| T B I|TIH| B | T |BIMH] T B |[IMH|B]T|B|IMH| T B |ITH| b T B |[[H| B
51: OGABE3HH CTPYYHH s | 4|2 |288|144] 72 |30] 11| 6 374 | 204 9| 7 |12 238 | 408 90l 1|16 31 | 496 90 | 931 |1252| 72 | 300 | 2555
MPEAMETH
1 MaTepHjann 2 72 72 72
2 [rexumuio uprane 3 108 108 108
3 [Mexanusa 3 108 108 108
4 [Ochose erextpoTexnuke 311 108 | 36 211 68 | 34 176 | 70 246
5 JEnexp pHIp 2 72 [30 72 [ 30 | 102
Text A MEXAHHKE €
6 Juexannzunma 3 102 102 102
7 [Mausnickn enementn 2 68 68 68
§ [[porpammparse 2 68 68 68
X APy IHHHE H THEYMATCKE
? Jcomnonenre 2 68 % 68 90| 158
10 [Enexrponsixa 211 68 | 34 68 34 102
Mepeibe HeeeKTpHIHIX
i Y- 2 68 68 68
12 lurunanda enekipoHHKa H MHK] 2 |2 68 68 68 08 136
“HCTEMH YIIPAB/BAILA Y
13 Lvexampont 1 (2 34 | 68 30 34 | 68 30 | 132
e kTpan noron n onpena y,
I4|MU)\TEUIM\LP[ 2|2 68 | 68 30 68 68 30 | 166
15 MexaTpoHeKH CHCTEMH 2 68 68 68
VoneAHpat:e MAHHCKIX
16 Jo/IeMEHATA H KONCTPYKUMIA 2 102 2 192
WPAY MUK 1 THEYMATCKH
|17 kencrenn a0 ofecrn vipamnana 3 102 30 102 30 | 132
18 |[peayiernnurso 2 62 62 62
19 Mexarponnka ¥ MLy CTpHjH 4 124 124 124
2 [FecTHpane 1 awjarHocTIKa 4 124 30 124 30 | 154
exarponcknx cretema
DAPAKABEHE H MOHTKE
21 hexaTponcknx cricrema 4 124 30 124 30 | 154
[ Tporpamabuinm n10ruuKy
isitsnncin ]2 31 | 62 301 31 62 30 | 123
52: H350PHU IMPOTPAMH 2 68 2 62 130 130
HaGoprn nporpam
2 | npema nporpamy 2 608 2 62 130 130
obpazorHor npoduia**®
7 238 1 31 931 2555
Ykynuo B1+B2 8 | 4| 2 |288(144( 72 |30|11| 6 374 | 204 90 P 12 4306 408 20 53 16 #5903 496 90 -+ 1061 1252 72 | 300 52685
19 736 17 617 2555
+
Vkynuo B1+B2 14 534 17 668 w31 #5804 %19 ) #4685

Hanomena: * [loapazyMesa peanusaliujy HacTape Kpo2 TEOPHiCKY HACTABY, BexGe, NPAKTHYHY HACTABY H HACTABY ¥ GNOKY

*# Yyenuk OHpa NpeaMeT ca IMCTe H300PHHX OMmuTeoOpa3soBHAX HIH

PYUHHX NpeaMeTa
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1 MJAH HACTABE 1 YYEIbA
3a odpa3zoun npodua Texnuuap mexarponnke
Kaja ce pealin3yje mo AyaanoMm Moaeny®

1 PAIPELL 1 PA3PEJL 111 PA3PE/L IV PAIPELL YKYITHO z
HEJIEILHO o HEIETHO ro, Y oML HEIETHHO FOAMIILE TOAMLIILE
T|B|IMH| YKP| T | B 5| T |B|MH[YKP| T | B [MH{YKP| G| T |B |[HVKP| T B [MH|YKP|B| T | B |MHYKP| T | B |H|YKP|B| T B |I[TH|YKP| b
{61: OBABE3HH CTPYYHH
?1 AMETH 8142 288|144 | 72 30l11| 6 374|204 90 6 6 | 238 [204 204 [90) 1 | 4 12 | 31 | 124 372|90] 931 |676| 72 | 576 |300] 2555
11\ MaTepHjaIn 2 72 72 72
2 [Texnnuko uprame 3 108 108 108
| 3 Mexanuka 3 108 108 108
4 |OcHOBE EIEKTPOTEXHHKE 301 108] 36 211 68 | 34 176 70 246
5 [Exexrpomamcka 2 72 30 7 300 102
npunpema
6 |Textka wexanca ca 3 102 102 102
MEXAHHMHMA
7 M eneMeHTH 2 68 68 68
| 8 [[porpanmpaise 2 68 68 68
(Xnapayamune i
9 [nweyuarexe vounonese 2 o 2 @ | e
10 |[Enexrposnka Z .1 68 | 34 68 34 102
Mepeme HeeeKTPHUHHX
1 loennansia B c8 i @
12 Plaraizma caciiporika 5|2 68 |68 68 |68 136
|~ Imukpokomtponepy
(Cucremn ynpas/sara y
|13 [exarpormu 1|2 3 |68 30 34 |68 a0 132
14 [EACITpIFIL TIOTOH 1 2|2 68 |68 30 68 |68 30| 166
lonpena y MexTponnu
| 15 [Mexarporckn cHeTemu 2 68 68 68
MoIETHpAIEE MAITHICKIX
I_f'c:lc.«cuam u koncrpykuja | 3 102 102 102
[XHARay KR 1
17 |nHEeYMaTCKH CHCTEMH Kao 3 102 |30] 102 [30] 132
(0DjEKTH Y NpaBIbakha
| 18 [MpenyseTnnumso 2 62 62 62
19 [MexeTponma ¥ 4 124 124 124
MHIYCTPRji
[Tectnpaiee n anjarHocTika) »
2 MEXATPOHCKHX CHETEMA 4 Y R |
21 [Qucasatse u wosTxa 4 124 | 30 124 |30] 154
|~ Imexarponckux cucrema
2 [IporpaMaduisn norHaiKy il 31| 62 sol 31 2 0l 123
KoHTpoNEPH
: H3EOPHH ITPOTPAMH 2 68 2 62 130 130
HzGopun nporpam
2 [ npema nporpamy 2 68 2 62 130 130
o0pImoBHOT npodina®*
Vicynno 51452 8[4f2 28814472 | (30|11 |6 374|204 wl7,| 6 6 |28 f0a| | 204 0] 1) 4 1z | 3| (a2 ]90) 20 676 72 | 576 |aoo] 255
9 36 17 617 2555
[Vicynuo B1+52 14 534 17 668 e 304 S0 %500 ea
lanomena: * Jlyaaun MOJIC/ NOAPA3YMCEA PCAIN3ALN]Y HACTABC KPO3 TCOPHICKY HACTABY, YUCHE KO3 DAl KOIL NI0CI01ABUA, BeKGC, NPAKTHUHY HACTABY H YUEHC Kpo3 paiL y §1oky
=% Yyenuk Gupa npeaMeT ca aucte H3GOPHUX OMITEOPAaTOBHMX HIH CTPYUHIX NporpaMa
B2. Jlncra n36opHux nporpama npema nporpamy o6pasosHor npodpuna
PA3PE[,
P6 Jucta n3bopHux nporpama
1 I jiss v
1 MexaHuykn cuctemun nudpTosa 2
2 EnexkTpuuHmn cuctemmn nudprosa 2
3 AurutanHo ynpassbarbe eNeKTPUYHUM NOroHUMa 2
4 Po6oTtuka* 2 2
5 TexHonoruja obpane* 2 2
6 BewrTauka uHTeNMreHumnja* 2 2

* yyeHuk 6upa y Tpehem unn 4eTspToM paspeay

Mporpamu noa peaxnm 6pojesnuma 3 u 6 peanusyjy ce kao Bexbe.

Ocranu 06n11umn 06pa3oBHO-BACNUTHOr paAa TOKOM LUKOJICKe roguHe

1 PA3PE/] vacoBa II PA3PE/] yacosa III PA3PE[, yacosa 1V PA3PE[ uacosa YKYMHO vacosa
Yac oaesrberCcKor cTapelunHe 72 68 68 62 270
Dopathn pag* no 30 no 30 no 30 Ao 30 no 120
[HonyHcku pang* Ao 30 Ao 30 Ao 30 Ao 30 Ao 120
Mpunpemun pag* Ao 30 Ao 30 Ao 30 Ao 30 Ao 120

* AKo ce ykaxe nortpeba 3a oBuM obnuuvma pasa

®akynTaTMBHM 06/1MUM 06Pa30BHO-BaCNMTHOr PaAa TOKOM LWIKOJICKE roAvHe

1 PA3PE[] yacoBa

II PA3PE/] wacoBa 111 PA3PEQ yacoBa

IV PA3PE/[] yacoBa

Exckyp3uja

Ao 3 paHa

£0 5 paHa AO 5 HacTaBHUX AaHa

A0 5 HacTaBHUX AaHa

JesuK Apyror HapoAa UM HaUMOHaNHEe MakbMHe Ca eNeMeHTVIMA HauoHanHe KynType

2 yaca HeaebHO

Tpehwu cTpaHu jesnk

2 yaca HeaebHO

Apyrv npeameTn*

1-2 vaca HeperbHO

CrBapanauke v cnobogHe akTUBHOCTM y4eHUuKa (Xop, cekuunja v Apyro)

30-60 yacosa roauwe

ApywTBeHe aKTUBHOCTW (YHEHUUKN NapnaMeHT, yYeHWuKe 3aapyre)

15-30 yacosa roanwe

KynTypHa 1 jaHa AenaTHOCT WwKone

2 pagHa paHa

* Topea HaBeAeHUX NPeAMETa, WKOJIA MOXE /A OpraHusyje, y CKiady Ca OnpeAesberbiMa yueHnka, haky/ITaTMBHY HacTaBy U3 NpeaMeTa Koju Cy yTBpHeHn HacTaBHUM MiaHoBNMa APYTX 06pasoBHNX Npoduia UCTOr UM APYror noapyyja
paja, HaCTaBHWUM NNaHOBMMa rMMHasMje KM No NporpaMmMMa Koju Cy paHuje objasrbeHn

O nporpama no
1 PA3PE/] wyacosa 1I PA3PE[] yacosa III PA3PE[] yacosa 1V PA3PE[ yacosa
Pa3spesaHo YacoBHa HacTaBa 36 34 34 31
MeHTOpcku paa (HactaBa y 610Ky, npakca) 1 3 3 3
ObaBe3He BaHHACTaBHE aKTUBHOCTH 2 2 2 2
MaTypckun ucnut 3
YKynHO pagHux Heaerba 39 39 39 39

MNopena operversa y rpyne

roavwn HoHA Yacosa
paspea npeamet/moayn 6poj yuenuKa y rpynu -ao
Bex6e npakTU4YHa HacTasa Yuerbe Kpo3 paa HacTasa y 610Ky
1 PauyHapcTBO 1 MHdopMaTUKa 72 15
TexHu4Ko upTare 108 15
OCHOBE enekTpoTEXHUKE 38
MNOCTABUTE NUTAKE
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EnekTpoMawwuHcka npunpema 72 30 15

OcHOBE eneKTpoTEXHUKE 34 15
MNporpamuparse 68 15

11 XnppaynuuHe n nHeyMaTcKe KOMMNOHeHTe 90 15
EnekTtpoHuka 34 15

Mepetbe HeeNneKTpUYHNX BenMYnHa 68 15

AurutanHa enekTpoHMKa U MUKPOKOHTponepu 68 10

Cuctemn ynpassbarba y MEXaTPOHULM 68 30 10

11 ENeKTpUYHM NOroH 1 ONpeMa y MEXTPOHULMN 68 30 10
M; a U KOHCTpyKuuja 102 102 10

XuapaysiMykm 1 MHeyMaTCKnM CUCTEMU Kao 06jeKTu ynpaerbara 102 102 30 10
MNpeay3eTHUWTBO 62 15
MexaTpoHvKa y UHAYCTpUju 124 124 10

TecTupatbe 1 AMjarHOCTKa MEXATPOHCKWX cucTema 124 124 30 10

v OpapxaBarbe M MOHTaXa MexaTPOHCKUX cucTeMa 124 124 30 10
MporpamabunHn NOrMyYKn KOHTponepu 62 30 10

AurutanHo ynpas/barbe eNeKTPUYHUM NOroHUMa 62 10

BewTauka uHTENMreHumja 68/62 10

B51: OBABE3HU CTPYYHU NPEAMETH

Hasus npeamera: MALULMHCKWU MATEPUIANTN
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLUN U TPAJAHE

HACTABA

PA3PEQ YKYMHO
Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

1 72 72

HanomeHa: y Tabenu je npukasaH roanwwibu GOHA Yacosa 3a CBakv 061MK pasa

2. UWBEBU YYEHA:

- YnosHaBatbe yyeHuKa ca CBOJCTBMMA MAlWMHCKUX MaTepujana

- YnosHaBatbe yyeHuka ca BpCTaMa v KapakTepucTukama TexHu4Kor reoxha, yennka

- YnosHaBare yyeHuka ca BpCTaMa v kapakTepucTukaMa o6ojeHux metana

- YnosHaBare yyeHuka ca BpCTaMa v KapakTepucTvkaMa NosuMepHuX v ocTanux Matepujana y MalwuHCTBy

- Yno3HaBatbe yueHuka ca BpcTama n ynp oTnaaom

- PasBujarbe CBECTM O 3Hauajy 3alTUTe XMBOTHE CPeAnHe

- PasBujarbe CNOCOGHOCTM 3a MPUMEHy 3Hakba O MaTepujannMa y npakcn

3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NOIMOBU CAAPXAJA
ncxoan

TEMA MPEMOPYYEHU CAAPXAIMN / K/bYYHU NOIMOBU CAAPXAJA
Mo 3aBpweTky Teme ydyeHuk he 6UTH y cTamy Aa:

* HaBeAe 3Hauaj ¥ NoAeny MalWWHCKMX MaTepujana

* Onuwe XeMunjcka ceojcTBa MaTepujana * 3Hauaj, NnoAena v BpPCTa MalWMHCKUX MaTepujana
* o6jacHn dusnuka N MexaHnyKa cBojcTBa MaTepujana « Xemmjcka cBojcTBa MaTepujana

* pasnukyje nojam Mace, TeXuHe, TeMnepaType TON/berba, eNekTpuiHe 1 TONNOTHE |, Guauuka cBOjcTBa MaTepujana
NPOBOA/LMBOCTY MaTephjana
. * MexaHuuka cBojCcTBa MaTepujana
* 0uMTa BPEAHOCT 3aTe3He yBpcTohe, TBPAONE 1 XWNAaBOCTM Ca AvjarpaMa unm us
Tabena u CXBaTu HUXOB pea BeNuynMHa * MicnuTuBarbe MexaHU4Knux CBojcTaBa MaTepujana

N s * Npeno3sHa OCHOBHE MeToAe NCMUTHUBarba MeXaHUYKNX, TEXHONOWKUX U XeMujckux |« TexHonowkKa cBojcTBa MaTepujana
CBOjcTBa MaWMHCKMX MaTepujana cBojcrasa MaTepjana )
* TexHONOWKa MCNUTMBara MaTepujana
* ucnuTa cBojcTBa MaTepujana y nabopatopuju .
* Vicnutuearba MaTepujana 6e3 pasaparba
* Habpoju OCHOBHa TEXHO/OWKa CBOjCTBA MaTepujana U CXOAHO TOMe NOroAHOCT 3a

oapeheHy BpcTy obpaae * Koposuja 1 3aTuta Mmatepujana oa Koposuje

+ Npeno3Ha nojasy 1 WTETHOCT Kon np * Y3pouy Kopo3uje y XMapayaMuHAM U NHEYMaTCKUM CUCTeMUMa

* pasnvKyje HaunHe 3aWTuTe 04 KOpo3nje KrbyuHm nojMosu: xemnjcka, h13nyka, MexaHuuKa u TeXHOJIOWKa CBOJCTBA MalUMHCKMX MaTepujana,
Kopo3suja

* MAEHTUOVKYje MecTa W y3poke nojaBe Koposuje y XMAPaYIMYHUM U MHEeyMaTCKUM
cuctemuma

* OMNLLE MOHOKPUCTAITHM, NONMKPUCTANHI U aMOPdHM 06K MaTepujana * AMOPdHY 1 KPUCTanHN MaTepujany

* NOpeav OCHOBHE TMMOBE KPUCTATHUX PELIETKU KO MeTana * Kpucranta rpaha matepujana

CTpykTypa MeTana u nerypa * fedMHMLE NPOLIEC KPUCTaNM3aLMje U HaupTa avjarpam xnahersa * Mpouec kpucranusaunje

« OnMwe cBe ocTane TMNoBe Nlerypa 6e3 UpTatba Anjarpama v ounTasara cacrasa | KPUCTanu nerypa

daze Krby4yHMn nojMoBu: aMopdHM M KPUCTanHW MaTepujanu, Kpuctanusaumja

* HaBeAe OCHOBHa CBOJCTBa XeMMjcku unctor Fe u onuue nojase nNpw 3arpesarby 1
xnaherwy

* NpuMetbyje CTpy4Hy TepMuHONorvjy y Besu ca Fe « Xemujckn uncto Fe
* HaBeAe OCHOBHE CBOjCTBa CMPOBOT rBoxha « Cuposo reoxhe
Texunuko reoxhe * HaBeAe OCHOBHa CBOjCTBa MBeHOT rBOXa U YTHUE] NPUMECa Ha HeroB KBAIMTET |4 figeno reoxhe

onvwe rocTynak AoGujara cusor nea « MpuMeHa TeXHUUKOr rBoxha 3a U3pasy XMAPAYIMUHUX U MHEYMATCKUX KOMMOHEHTU

* o6jacHu cBOjcTBa M MOTYRHOCTM MpUMeHe CUBOT MBa Krby4HM NojMOBH: rBoxNe, CUPOBO U IMBEHO rBOXhe
* MpenosHa ocTane BpCTe IMBEHOr rBoXNa W HUXOBY MPUMEHY Y Npakcy

* HaBeAe XxMApayMyKe U NHeyMaTCke KOMMOHeHTe u3paheHe oA TexHuuKor reoxha

* HaBeAe OCHOBHA CBOjCTBa Yenuka

* 06jacHu yTULA] YTIbeHMKa Ha MEXaHUUYKe KapaKTepUCTUKe Yenka  Yenuk, csojcTea u BpcTe
* HaBee yTuuUaje CTanHux u nernpajyhux enemeHata Ha CBOjCTBa Yenuka * O3HavaBarbe Yyenvka no SRPS(ISO,DIN,GOST..)
* naeHTUdUKyje o3Hake yenmka no SRPS * KOHCTPYKTUMOHM Yenuum
Yenuk * HanWwe O3Hake Yenvka 3a 3adaTe KapakTepucTuke * AnatHu yenuum
* HaBeae KnacuduKaumnjy Yennka Ha KOHCTPYKLUMOHE 1 anaTHe yennke « Tepae nerype
* onuwe HameHy Hajuewhe KopuwheHnx BpCcTa yenuka * Yenuum Kao MaTepujani XuapaysimuHnX n MHEeyMaTckuX KOMMOHEHTM
* HaBeAe XMApayMYHe W MHeyMaTCKe KOMMOHeHTe uspaheHe oA yenuka K/by4HM NMOJMOBM: Ye/MK, 03HAKa YeNMKa, YENK 33 XMAPaY/IMUHE 1 NTHEYMaTCKe KOMMOHEHTe

* NpuMenn oarosapajyhe BpcTe Yennka y npakcu

* ob6jacHu 3Hauaj TepMuuke obpaae Ha NPOMeHy CTPYKType MaTepujana u HeroBux

MEeXaHMUKMX CBOjCTaBa « Mojam, 3apatak 1 pexumu Tepmmuuke obpaae
* MpenosHa OCHOBHE BMAOBE TepMUUKe 06paje v NocTynke ussoherba * XKaperse
TepMuuka u TepMoxemmujcka o6pana * HaBe/le Koje ce BPCTe yenuka noasprasajy oapeheHoj BpcT TepMuyke obpaae * Kabere

mertana * o6jacHu KaKo ce Metbajy MexaHUuKe KapaKTepucTHKe Yennka npu pasnuuntuM |« HopmManusauwja, oTnywTare 1 no6osblasarbe

BpCTaMa TepMuuke obpase .
 TepMoxemujcka o6pasa
* Npeno3Ha nocTynke TepMoxemnjcke obpaae . .
KsbyuHM nojMoBu: TepMuuka o6paja, Kasberse, Xaperse, TepMoxemmjcka obpaaa
* HaBeAe 3alTo M Kaja ce NpuMerbyjy nojeavHe BpCTe TepMoxemujcke obpaae
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* onuwe pasnuky usMely Nakux 1 TewKMX 060jeHnx MeTana
* Jlakn v Tewkmn o60jeHn MeTanu 1 tuxose nerype
* HanMwe O3HaKe slerypa 3a 3aaaTa CBOjCTBA W CacTaB Jerype

* O3HavaBarbe nerypa o6ojeHnx metana
* MpenosHa 1 NpoumTa O3HaKe sierype 06ojeHnx Metana
* bakap u werose nerype
* HaBese CBOJCTBA M NMPUMEHY OCHOBHUX nerypa 6akpa, anyMuHujyma v

. - . .
O6ojenm merann MarHesujyma ANyMUHUjYM 1 Hoerose nerype
* HaBeAe OCHOBHa CBOJCTBA M NPUMEHY O0CTannx 060jeHnx MeTana u HUXoBUX * Octanu ob6ojeHn MeTanu 1 nerype (UMHK, ONOBO, MaHraH, XpoM, HUKN, MonubaeH, Bondpam, BaHaanjyM,
nerypa TUTaH - CBOJCTBA, NPUMeHa, CTaHAapA O3HauaBarba)
* MpenosHa OCHOBHE Nierype npema 60ju 1 CieunduUHOj ryCTHM « MpuMeHa 060jeHNX MeTana y XMApay uum 1 nHeyMaTun

* HaBese XuapaynnuKe 1 MHeyMaTcke KOMMOHeHTe Koje ce uspahyjy oA o6ojeHnx | KibyuHu mojMosum: nerype 6akpa, MarHesujyma v anymmHujyma
meTana

 AeduHMLE NONMMEpHe MaTepujane

 06jacHn CTPYKTYpy NonMMepHux maTepujana * MonumepHn MaTepujanu (enactomMepy, niacroMepu n aypomepm)
* aHanM3upa pasnnke usmely enactomepa, niactoMepa v AypoMepa « CTpyKTypa nonumepa

MonumepHu Matepujanu * HaBeje HaMeHe NONMMepHUX MaTepujana « MpuMeHa NonMMepa y eNeKTPOTEXHNLM M MALNHCTBY
* npenosHa noTpeby 3a MPUMEHOM MOSIMMEPHNX MaTepujana y enexTp! v e Mo DHU MaTepujanu y 1 NHeyMaTuum
MalWnHCTBY

KJbyuHM NojMOBM: enactomMepy, NiactoMepy v AypoMepu
* HaBe/le XMApayMYHe W NHeyMaTcKe KOMNOHEHTe u3paheHe 04 NONMMEPHUX

matepujana
* KomnosutHu MaTepujanm
* AeduHnwe T PHe, CUHTEp Ma HaBeze OCHOBHaA CBOJCTBA M | e CUHTEpOBaHM MaTepujanu
npuMeHy
. . . * Crakno
Ocranu maTepujanu y MawmHcTey * HaBe/le OCHOBHa CBOJCTBa CTakna, NPUPOAHNX MaTepujana u cpeacTasa 3a
xnahere v noaMasusarbe * MpupoaHu Matepujany — APBO W KOXa
* npenosHa 3Havaj NnojeavHUX matepujana y xuapaynvium u nHeymatium * CpeacTsa 3a xnaherbe 1 noAMasmBare
K/by4HM MOjMOBM: KOMMO3UTHN MaT M, CUHTEp MaT M, cTakno

« BpcTe oTnaga v ynpaebatbe 0TNagoM
OTnap TexHUuKNX MaTepujana u 3awTuTa | * HABEAE BPCTE OTNAja M HaunHe yNpaBrbatba OTNAAOM

« Mojam n BpcTe peunknaxe
YKMBOTHE CpeanHe * 06jacHu 3Hauaj peumkaaxe u NoTpeby 3a 3alUTUTOM KUBOTHE CpeanHe

KJbyuHM nojMoBuM: 0Tnaz, peunknaxa

4. YNYTCTBO 3A ANWAAKTUYKO-METOANYKO OCTBAPUBAHE NMPOrPAMA

Ha noueTky cBake TeMe y4eHWKe Yno3HaTh Ca UM/beBMMa U UCXOAMMA, NNAHOM paja W HauMHUMa ouerMBarba. MpeaMeT ce peanusyje Kpo3 TROPUJCKY HACTaBy y YUMOHMUM, CNeunjanu3oBaHoj yuMoHUumM unu oarosapajyhem kabutery.
Npenopyuenn 6poj yacosa no Temama je cneaehn:

« CBOjCTBa MaWwMHCKUX MaTepujana (14 vacosa)
« CTpykTypa MeTana u nerypa (8 yacosa)

* TexHunuko reoxhe (6 yacosa)

* Yenuk (10 yacosa)

* TepMuuka u TepMmoxemujcka obpaaa (8 vacosa)
* O6ojeHun metanu (9 vacosa)

* MonumepHn maTepujanu (6 yacosa)

* Octanu maTepujanu y MawuHcTBy (8 yacosa)

* OTnaz TEXHWYKWX MaTepujana U 3alWTuTa XMUBOTHe cpeanHe (3 yacosa)

MpunukoM peanusaunje Tema OC/IOHMTI Ce Ha MpeA3Harba yueHuka u3 usike u xemuje. Mpenopyka je Aa ce obnact MeTode NCNUTHBatba CBOJCTBA MaTepujana y okBupy Teme CBojcTBa M maTepujana p yje npakTuuko y
cne jy ¥ 3aWTUTY oA Koposmje obpaanTu Teopujcku jep he npakTnuHu aeo 6UTH oapaheH y okeupy npeameta EnektpomalumHcka npunpema. Cnegehe cagpxaje: BpcTe TexHuukor reoxha, nerype o6ojeHnx
MeTana, HemeTanu o6jallbaBaTy yz nomoh y3opaka. MocebHo 06paTuTh Naxky Ha 3Hauaj CBOjcTaBa MaTepujana nNpu HNUXOBOM M360PY 3a M3paay NojeAnHWX Aenosa (Ha NpUMep, 3a U3pady pyuyHe Ausanuue, 61Mpa ce CUBM IMB KOjW OANMYHO
NOAHOCK MPUTUCAK, ain He v 3aTesarbe...). Mo3HaBarbe cBojcTaBa MaTepujana je Beoma 6UTHO 3a peanvsauujy npeameta Mexanuka (Moayn OTNOPHOCT MMaTepujana), jep Cy CBOjCTBa MaTepujana OCHOB 38 AMMEH3MOHMCAHE MALWNHCKNX A€/0Ba.

Temy CTpykTypa MeTana v nerypa nosesaTi ca TeMoM CBOjCTBa MalWMHCKNX MaTepujana (Aa y4eHMUy cxeaTe Kako nojeavHe CTPYKType MeTana W fierypa yTuuy Ha Hbnxosa CBOjCTBa).

Moce6Hy naxtby 06paTUTI Ha Temy Yenmum C 063MpoM Ha 3Hauaj OBE JIerype y MaWMHCKOj MHAYCTPUjK. Mpn 06paau NerpaHnx Yennka HaBecTi Kako NojeanHn nerupajyhn enemeHTu yTudy Ha cBojctea yenmka. Takohje, Harnacuti pasnnky
n3mehy yenuka n nuseHor reoxha.

VIHCUCTUPATM Ha CUCTEMATUUYHOCTM U MPUMEHN CTEYEHUX 3Hakba Y MpaKch.

Y Temn TepMuyka 1 TepMoxemujcka o6paaa MeTana nocebaH akueHaT CTaBUTM Ha HAaYMH NPOMEHe MexaHU4KMX CBOjCTaBa MaTepujana npu NojeaMHWM BpCTaMa TepMuuke o6paae Kpo3 npuMepe U3 npakce (Ha NpUMep, NOBPLIMHCKN Ce Kane
3ynuaHuuM jep ce Ha Taj HaunH Aobnja BMCOKa NOBPLIMHCKa TBAPOhA, OTNOPHOCT Ha xabatbe, yAapHa AMHaMMyKka onTepehersa).

Mpyn 06paau Teme O60jeHN METaNM NOCEGHY NaxHy MOCBETUTH Bakpy, jyMy v unkky. Aatn npumepe np 3 npakce. Takohe, HAaBECTU 1 MPUMEPE KOjW HUCY BE3aHM 3a TEXHWKY, au MOTy GUTH yueHnuMMa
3aHMM/BbMBYM (Ha NpuMep: 3a 6akap - anxeMuyapu cy nokywanu aa 6akap npeTsope y znaTo 03HaKa 3a 6akap je UCTa Kao 3a KeHCKW Non, 6UTaH je 3a UMYHU CUCTEM W C; aNyMUHMjyM — Aa Ce oA 27 rpama anyMUHujyMa Moxe u3Byhu xuua o
1000 meTapa, 4a je A0 NpoHanacka enekTposinse 61o CKynsbu OA 3/1aTa U CIMYHO).

Harnacuti 3Hauaj nonvuMepHnx Matepujana 1 ocTannx MaTepujana y MalwwHCTBY v noTpeby Aa cee yewhe 3amerbyjy MeTanHe MaTepujane.
¥ Temn OTnaa TEXHWUKMX MaTepujana v 3aliTuTa XMBOTHE CPEAMHE HArNacuTh 3Hauaj peunkaxe, ynpas/batba OTNAAOM W 3aLUTUTE XUBOTHE CPeanHe.
Kaaa ro je moryhe, KopuctuTn y3sopke maTepujana. Heonxoana je kopenauuja ca npeaMeTnMa EnekTpoMalmHcka npunpema n MexaHuka.

W360p meToaa u o6/mka pasa 3a cBaky TeMy oapehyje HaCTaBHUK y 3aBUCHOCTM OA HAaCTAaBHUX CaApXaja, CNoCOBHOCTM 1 NoTpeba yueHnka, MaTepujaHix u Apyrux ycrosa. Kopuctuti Bepbasnte MeToae (METOAA YCMEHOT M3narara 1
Aujanowka metoaa), METOAE AEMOHCTpaumje, TeKCTyanHo-unycTpatueHe metoae, nabopatopujcke metoge. Mpeanoxenn o6nuum paaa cy GpoHTanHW, paa y rpynu, paa y napy, MHAMBUAYanHU paa.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Y HacTaBu OpUjeHTUCaHOj Ka AOCTM3akby UCxoAa npaTe Ce U BpeaHyjy Npouec HacTase M yuyera, nocTurHyha yyeHuka (NpoayKTW yuersa) u concTeenun paa. HactasHuk Tpeba KOHTMHYMpPaHO Aa NpaTu Hanpeaak yueHuka, Koju ce orneaa y
HaUMHY Ha KOju yYeHUuM napTuumnupajy, Kako npukynsbajy noaatke, Kako aprymeHTyjy, esanyumpajy, y yjy wTa. Oa 6n e 610 06jeKTUBHO M Y YHKUMjU yUera, NOTPeGHO je YyCKNaauTU HUBOE MCXOAA M HauuHe OLeHUBatba.

CyMaTMBHO OLierb1Barbe je BpeaHoBarbe nocmrnyha yueHuKa Ha Kpajy csake peanu3osaHe Teme. CyMaTUBHE OLieHe ce A06ujajy 13 KOHTPONHMX UM NUCMEHNX PaoBa, TECTOBA, YCMEHOT UCMUTUBAkA, CAMOCTANIHUX UM FPYNHNAX Padosa
yueHunka. CyMaTMBHO oL MOXe ce A M My MaWWHCKAM PaAMOHMLAMa rae 61 yyeHUuM NpenosHasaii nojeAnHe MaTepujane o4 Koju Cy u3paheHn KOHKPETHU MAWWHCKV AENIOBY, YYEHVKY 06jacHuT HameHa Aena, a
noTOM Aa yyeHuk o6jacHu 3awWTo je aeo uspaheH Gam op Tor MaTepujana.

Y ¢opMaTUBHOM BpeaHOBary HacTaBHUK 61 Tpebano Aa NPOMOBMLIE FPYNHW AUjanor, Aa KOPUCTM NUTarba Aa 61 reHepucao nogaTke M3 haukux naeja, anu v Aa NnoMorHe passoj haukux uaeja, Aaje yyeHuuuma nospatHe nHdopmauuje, a
nospatHe MHpOpMaLmje Ao6ujeHe O yUeHUKa KOPUCTH Aa MPUaroaM noayyasare, OXpabpyje yueHnke Aa ouetbyjy KBanuTeT csor paaa. M360p MHCTpyMeHTa 3a GOpPMaTUBHO BpeAHOBatbe 3aBUCH 04 BPCTE aKTMBHOCTY KOja Ce BpeaHyje.

Hasus npeamera: TEXHUYKO UPTAHE
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

1 108 108

HanomeHa: y Tabenu je npukasa roanwwbk GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEHA:

-y yu4eHuKa ca CT P, 1 MOryhHOCTVMa NpUMeHe TEXHUYKOT LpTakba

- OcnocobrbaBarbe yueHUKa Aa caMocTanHo u3pahyje jeAHoCTaBHe TexHUuKe upTexe nomohy npubopa
- Ocnocobrbasarbe yyeHnKa Aa CaMOCTa/IHO YnTa TeXHNUKe upTexe

- PasBujarbe TaUHOCTH, YPEAHOCTM M NPELM3HOCTM KOA YueHnka

- Ocnocc yuyeHuKa 3a p " MOryRHOCTU npeacTaB/bakba reoMeTpujcknx mogena nomohy padyHapa
- Osnapasarbe NpUHUMNUMa opraHusaumje cad codTeepa n HNUXOBOM
- Mpunpema 3a parse 13 06nacti m a MaLMHCKMX AeN0Ba 1 3a U3pajly rpaduuKnx padaosa U3 ApYriux CTPYUHMX NpeamMeTa
3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA
ncxoam
TEMA NPEMOPYYEHWU CAAPXXAIU / K/bYYHU MOIMOBU CAAPXAJA

Mo 3aBpweTky Teme ydyeHuk he 6uti y ctamwy aa:

* MaTtepwnjan u Nnpubop 3a TEXHUYKO LUpTare

* KOPUCTM NpUBOP 3a TEXHUUKO LpTarbe « Cranaapavsaumja v ctaHaapan

* uzabepe cTaHaapAHy pasmepy, TNOBe NMHUja U GopMaT upTexa * Bpcre dopmara, [t upTtexa
CTaHAapAM M TeXHUYKM UpTeR * opabepe 1 NOMyHM 3arNaB/ba U 03HaUM TEXHUUKM LPTEX * Pasmepa

* No3Haje CTaHAapAe W HUXOBY NpUMeHY * Tunosu u AebrbuHe NuHMja

* upTa y pasmepu * 3arnae/ba 1 cacTaBHuLE

KJby4HM NOjMOBM: CTAHAAPAHM TEXHUUKN LPTeX, pasmepa

* LpTa OCHOBHE reOMETPUjCKe KOHCTPYKLMjE Y paBHn * OCHOBHE reoMeTpujcke KOHCTpyKLUMje: napanene, HopMane, cuMeTpana Ayxu u yrna
* KOHCTpyMlWe napanesiHe u HopManHe npase * KOHCTpyKUMja NpaBuaHUX MHOroyrnosa
FeomeTpujcko upTame * KOHCTpyMLIE CUMETPane AyXu 1 yrnosa * Kpuse nuHunje
* KOHCTPyMLWE NpaBUIHE MHOrOyrnoBe * Cnajarbe KpUBMX W NpaBsnx NHKUja
* cnaja reoMeTpujcke enemMeHTe JlyKoM 3a4aTtor nosynpeyHnka Krby4HM nojMoBM: reoMeTpujcke KOHCTPYKLUMjE, KpUBE NnHMje
Mpojuuympare * pasfuKyje BpcTe npojekumnja * BpcTe npojuumparba
* NpuKaxe nNpeaMeTe y OPTOroHanHoj npojexkunjn « OpTOroHanHo Npojuunparse
* HaUpTa M30METPUJCKU M3TNeA Ha OCHOBY MPaBOYraoHuX uarneaa  Morneaw, U3rnean n rnxos pacnopea

MNOCTABUTE NUTAKE
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* Mpojuumnparbe paBaHCKMX reoMeTpUjCKuX cnmka

* LipTare npojekuuja Ha OCHOBY npeaMeTa AaTor y U3oMeTpujn
* Haupra Tpehv u3rnea Ha ocHosy ABa Aata
 LpTatbe Tpeher usrneda Ha ocHoBy ABa AaTa

Ksby4HM nojMoBmM: 0pTOroHanHo Npojuumparse, upTame npojekumnja

* KoTupare

« TonepaHuuja AyxuHa, yrnosa, o6avka u nonoxaja, cno6oaHux mepa

* KOTUPa eNeMeHTe NpeMa CTaHAapAUMMa TEXHUYKOr LupTara « O3HauaBarbe KBanuTeta obpaheHnx nosBpmnHa
* yHece 03HaKe 3a TOlepaHLIMje Ha TeXHUUYKUM LpTexuMa  Mpeceuu MaWMHCKUX Aenosa
* CKMUMPpa ¥ HaupTa jeAHOCTaBHMje Aenose y npeceky o LipTarbe MalWMHCKUX eneMeHata
MpaBuna TeXHNYKOr UpTarba .
* HaLpTa TeXHUYKM LPTEX NPeMa 3aAaTuM AUMeH3njaMa * CKULMPAtLE 1 HEroBa yOora y TEXHUUKOM LpTakby
* HaupTa geTasbe upTexa * LipTarbe Npema 3aaaTum AuMeH3njama
* HaupTa jeAHOCTaBHM CKIOMHM LPTEX MO CBUM NPaBUINMa TEXHUUKOT LpTarba * WU3papa uptexa Aetasba

* LipTarbe jeaHoCTaBHUjMX cKnonosa

K/byuHu NojMoBK: KOTUpPatbe, Mpeceur, CkuumMpatrbe, LpTakbe AeTasba, LpTarbe cKnonosa

* OCHOBHM €/IeMEHTU PaZIHOT OKPYXeHa:

-HacnoBHa NMHUja

.

nokpeHe nporpam -NuHWja napajyhux meHuja

-paaHa nosplnHa

06jacHn paaHo okpyxere

« NpoMeHu 60jy No3aanHe -nanete ca KoMaHaaMa

* Hanpasu n3bop naneta -CTaTyCHa nuHuja
KopucHuukm interface CAD

nporpaMa-pafHO OKpyXetbe * U3BPWW cenekumjy/Aecenekumnjy GyHKUMJCKUX TacTepa y OKBUPY CTaTycHe IuHuje -KOMaHAHa NMHu1ja

« o6jachm GyHKUMjy CBaKor TacTepa Muwa -XOPU30HTANHU U BEPTUKANHU KNn3ay

« HaBesie Heke Of OCHOBHUX komaHau (New, Open, Save, Save as, Undo, Redo, Plot, Properties...) ~KOOpAMHATHY cucTem

* HaBe/Je Ha4yuHe 33/laBarba KOMaHAW, 3aBpliaBarbe, Npeknaame, NoHuwTasame unn Bpahar/oe -fpuKas koopanHata
KoMaHae * Ypehaju 3a komyHuKauujy (Tactatypa, Muw)
* OcHOBHe KOMaHae

Kmsyunm nojmosu: CAD nporpam

* PaaHu napameTpu upTexa:

* 13BpLWM M360p jeanHWUa 3a upTare (mm) -jeavHuue 3a uptare(mm)
PapHmuX
upTexa, KOMaHae 3a KOHTpony * neduHUWE rpaHuLe UpTeXa -rpaHuue upTexa
npukasa . ) . . i .
* akTuBMpa anate Snap and Grid, Polar Tracking, OSNAP, Dynamic Input * Snap and Grid, Polar Tracking, OSNAP, Dynamic Input
Krby4Hu nojMoBm: napametpu upTexa
* Haumnm uptara
* NpUMerbyje CBE HaunHe upTarba (ancosyTHe, penaTuBHE M MosiapHe KoopanHaTe)
-MOCPeACTBOM ancoNyTHUX KOOpAUHaTa
* NpUMerbyje Onuujy 3a OPTOroHAHO UpTatbe
-MOCPeACTBOM penaTUBHNX KoopauHaTa
© KOPWUCTU KOMaHAe 3a upTatbe (MHKMja, NoNynpasa, KOHCTPYKUMOHA IMHUja, Aynna NuH1ja, MynTu-
CerMeHTHa JIMHWja, NONUroH, NPaBOYraoHUK, KPYXHULA, rnaTka KpMBa NHUja, enunca, Tauka, pernoH, | ~MOCPEACTBOM NONapHUX KOOpAUHATa
UpTarwe, komaHAe 3a upTamwe, Tabena, wpadupare, 6710KOBN, MHCEPTOBakbe 6/10KOBa, YHOC TeKCTa) K . : . :
KOMaHAe 3a reoMeTpUjcKy Beay + KoMaHpe 3a upTarbe: IMHUja, Nonynpasa, KOHCTPYKUMOHA IMHKjA, Aynna NuHuja, MynTi-
HaupTaHux objekara * neduHNLLIE M YHOCH CTUN TEKCTa Y LpTex CerMeHTHa IMHWja, NONUIOH, NPaBOYraoHMK, KPYXHUUA, raTka KpuBsa MHuja, envnca, Tadka,

pervoH, Ta6ena, wpaduparbe, 6710K0BK, MHCEPTOBaE 6/10K0Ba, YHOC TeKCTa
* yHocu kpahe n ayxe Tekctose (Single line text u Multiline Text)
. . « KomaHae 3a reomeTpujcky Be3y HaupTaHux objekaTa: NoAyAapHOCT, yNPaBHOCT, NapanenHocT,

* KOPUCTW KOMaHAE 3a reOMeTpUjCKy Be3y HaupTaHux objekata (NOAyAapHOCT, yNpaBHOCT, TaHreHTHOCT, XOPU30HTAIHOCT, BEPTUKANHOCT, KONNHEAPHOCT,KOHUEHTPUYHOCT, Cnajarbe ABe Kpuse
Napane/iHOCT, TAHTEHTHOCT, XOPU3OHTA/IHOCT, BEPTUKANHOCT, KOJIMHEAPHOCT,KOHLEHTPUUYHOCT, Cajarbe | nuHmje ca KOPEKUMOM Croja, CUMETPUYHOCT, JEAHAKOCT AyXWHa, (GUKCUparbe

ABe KpUBE SIMHUje Ca KOPEKLMjOM Crnoja, CUMETPUYHOCT, jeAHAKOCT AyXuHa, huKcuparse)
KrbyuHu nojMoBm: KoMaHae 3a upTarse

] ) o K 3a WMjy HaupTaHux : 6pucarbe, KONuparbe, Konmpatrse y orneaany,
: . wj
Moaundukaunja HaupTaHux KOpMCTU KOMaHAe 3a |y HaupTaHux (6pucarbe, Konuparee, Konuparse y napanenHo Konupare, BUWECTPYKO KOonupare, NoMeparbe, poTUparbe, CKanuparbe, passnaverse,
ornieaany, napanesHo KONMparbe, BUWECTPYKO KOMMpatbe, MoMeparse, poTupare, cKanmpare, npoayxaBatbe, oacelarbe, TA.

objexara pasenauerbe, NPoAyXaBarbe, OAceLarwe, UTA.)

K/byuHu nojMoBm: KomaHzae 3a MoAMduKaunjy

* feduHUWeE HUBO UNK cnoj - layer

* 06jacHu HaunHe No3uBarba KOMaHAe 3a AeduHUCarbe HUBoa UK cnoja * HuBo unun cnoj - layer
* Kpeupa HoBw layer * KomaHze 3a aeduHucarbe HOBoOr layer-a
Huso unu cnoj -layer .
* n3Bplwu nsbop Tekyher layer-a * KoMaHze 3a npoMeHy pasmepe oapeheHux Tunosa nuHuja - LTS
* NpoMeHw layer HaupTaHor objekTa KrbyuHu nojMosu: KomaHae 3a aeduHucarse layer-a

* NpoMeHu pas3mepe oapeheHnx TMNosa YuHuja — LTS

* 06jacHu HaunHe No3uBarba KOMaHAe 3a AeduHUCarbe KOTHOr CTUNa * [lepuHuncare KoTHOr cTuna (Dimension Style)
* NoAECH pasnnunTe KapakTepucTuke KOTHOr cTuna * Kpenparbe HOBOr KOTHOT CTuna (KapTuue)
Kotupamwe
* KpeMpa CONCTBEHM CTUN KOTUPaHsa * KoMaHze 3a KoTuparee
* KOPUCTM KOMaHAE 3a KoTupakbe KJbyuHM NojMoBM: KoMaHze 3a KoTuparbe
* Kpenparbe upTexa
* [opasarbe nornesa
« MNpojekunje
* Kpeupa upTexe « MNpeceun
* fopaje norneae Ha upTex * Moandukosarbe nornesa
* KOPUCTM MoANGUKOBarbe Norneaa + lonaBatse netarba
* npumerbyje npojekumnje — KOTuparbe
* npuMerbyje npeceke ~ ocHe NuHuje
WU3pana TeXHUUKNX UpTexa * KOPUCTM AoAaBatbe AeTasba ~ 0CTanu NOMONHM enemMeHTH
* KOTUPa enemMeHTe NpeMa CTaHAapPAMMA TeXHUYKON LpTarba - noMohHmMx
* yHece o3Hake 3a TonepaHumnjy * Onpema upTexa:
* onpema upTex ~ OKBMp 1 Tabnuue (paanoHMUKa n CKonHa)
* reHepuwe Tabnuue ~ reHepucarse Tabnuue
* Moandukyje Tabnuue ~ MoaudukoBatbe Tabnuue

- KOTUpatbe enemeHata
~ 03HaKe 3a TonepaHunjy

KsbyuHu nojMosu: nspaga uptexa y CAD nporpamy

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

Ha noueTky cBake Teme yueHMKe yMO3HaTH Ca LM/LEBMMA M UCXOAMMA, MIAHOM PaAa W HauMHOM OLerbMBatLa.
MNpeamer ce peanusyje Kpo3 BexGe y KaBUHETY 3@ TEXHNUKO LPTarbe U padyHapckoM KabuHeTy. MpUIMKoM OCTBapuBatba Nporpama OAesbere Ce A€/ Ha rpyne Ao 15 yuenuka. Mpenopyyexn 6poj yacosa no Temama je cneaehm:
* CTaHaapav 1 TeXHUYKkK upTex (6 yacosa)

* [eomeTpujcko upTarbe (9 yacosa)

* Mpojuumparse (15 yacosa)

* MpaBuna TexHuyKor upTara (16 Yacosa)

* KopucHuuku interface nporpama-paaHo okpyxerse (5 yacosa)

« Mopewasarbe paaHux napaMeTapa upTexa, KOMaHae 3a KOHTPO/y npukasa (4 vaca)

* LipTare, KoMaHAe 3a LpTarbe, KOMaH/Ae 3a reoMeTpujcky Be3y HaupTaHux objekarta (10 yacosa)

* Moandwkaumja HaupTaHux objekata (10 yacosa)

* HuBo unm cnoj -layer (5 vaca)

* KoTupatse (6 yaca)

* N3pazsa TexHuykmux LpTexa (22 yaca)

Y peanusaunju nNpee YeTpW TeMe, OCTIOHUTY Ce Ha MpeA3Hatba yueHWKa U3 MaTeMaThke W TEXHWKE W TeXHONOTMje U3 OCHOBHE WKONe, a Y Peann3aumnjy HapeaHUX TeMa OC/IOHUTY Ce Ha MpeA3Hatbe U3 NMpaBuia TeXHWYKOT upTarba 1
npojuumparba 1 MHdopMaTUKe U padyHapcTsa.

W360p meToaa n obnnka paja 3a cBaky TeMy oapehyje HacTaBHUK Y 3aBUCHOCTW O/ HAaCTaBHWX Caapxaja, cnocobHOCTU 1 noTpeba yueHuka, MaTepujanHux u Apyrux ycnosa. Kopuctutu sepbanHe metoae, MeToae AeMOHCTpaunje,
TEKCTyasnHO-MyCTPaTUBHE METOAE, MeToAe rpaduykiX pajosa.

Mpeanoxenn cy cneaehn o6nMum paaa: GPOHTANHN, Paa y rPYNM v MHAMBUAYaNHYU paa.

Mpenopyka je Aa ce koA peanu3saumje TEMe NpaBuna TEXHUYKON LpTaka 1 NPojuumMparsa, rae yHeHUUM CaMocTasHo upTajy U Npojuumpajy KOHKpETHe npuMepe, noYHe oA jeAHOCTaBHUjUX npuMepa NMOCTABUTE MNTAKE "
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ncxoan, npehe Ha cnoxeHuje 3apatke. Takohe, CBe 3aAaTKe 3a YUEHUMKE NPUNPEMUTU KPO3 pasnnunTe HUBOe NocTurHyha.

Y ToKy peanusaumje nNpeor MoAyna, NoXesbHo je M3paantu aga rpaduuka paga (koa kyhe unum y wkonu):

I rpacdmukm paa: uspaaa upTexa Aetasba (Npeceum, KoTuparbe, TonepaHumje n keanutet obpaae)

II rpacduukm pa,

upTarbe 1 paspana UpTexa jeAHOCTaBHUjer Ckaona Ha OCHOBY CKULE

Y peanusaunju Apyror MoAyna, HacTaBHUK NpunpemMa noTpeGHe enemeHTe 3a Bex6y, AEMOHCTPUPA Paj Ha padyHapy, NPaTv pad y4eHUKa Ha PaAHOM MecTy, MoMaXe W yKasyje Ha rpelke npu paay.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Kana je y nuTary Hactasa opujeHTMCaHa ka MCXOANMa, MOpa Ce NPaTUTU HanpeAak yyeHuKa y KOHTMHYUTETy. BpeaHoBarbe 0CTBAPEHOCTM UCXOAA BPLIMTYM KPO3: npaherse 0CTBAPEHOCTM UCX0AA, TECTOBE 3Haka U TECTOBE NPaKTUUHUX
BewThHa. MpaBunHOM NpoueHoM ,Ay6nHe” yceajatba 3Hatba (3Hatbe, pasyMeBarbe, MpyMeHa, aHannsa, cuHTesa, esanyaunja), HacTaBHUK NPaBUIHO BPeAHyje NPoLec HacTaBe U y4etba, MPOAYKTe yyera 1 concTeeHn paa. [la 61 BpeaHosarbe
61no 06jeKTMBHO U Y PYHKUMjM yuerba, NOTPeGHO je yCKNaauT HMBOE UCXOAA N HauWHE OueHMBaba.

CyMaTMBHO oLlerbKBare NoTpebHo je BPKNTK Ha Kpajy CBake peanusoBaHe Teme (MM y ToKy peanusauuje Teme). CymaTUBHE OLEHe Ce MOry W3BECTU W3 PasfIMYNTUX HauMHa BpeAHOBarba (KOHTPONHM 3aAaum, NPaKTMYHM 3a4aum, rpaduykmn
PaAoBY, CaMOCTaNHNX PafoBa, rpynHUX paaosa). MoTpeGHO je A03BONMTHM Aa yueHWUM Ouekbyjy jeAHn Apyre Kao M Aa BpLIE CaMoNpoueHy OCTBapeHux ncxoaa. Ouersusarbe Mopa Aa GyAe y cknagy ca MpaBusiHUKOM O ouetbuBarby.

Y ToKy peanusaumje HacTase 13 jeAHOr MOAy/a, HAaCTaBHUK Aaje MPUIVKY yYeHUKY Aa NOMpaBy OUeHy M3 MOAYNa KOju Cy paHuje peanusosany.

WHCTpyMeHTe 3a (hOPMaTUBHO OLeHMBAHbE HAaCTaBHUK 61pa MpeMa BPCTM aKTMBHOCTM Koja Ce BpeaHyje. Y Mpouecy yuyerba HaCTaBHUK je MOAEpaTop KOju ycMepasa 1 MoACTUYE Paj yueHuKka. HacTaBHuK aHMMupa yueHuke, oxpabpyje,
KOPUCTU naeje ydyeHuka 3a aHannsy Kby4HWX NojMoBa U caapxaja. HacTasHuk npunarohaea nogyyaBarbe Ha OCHOBY nospaTHe uHdopMauumje kojy Aobuja oa yyeHuka. Kaaa je y nutary uspaaa camocTanHux pagosa unm rpaduukmux pagosa
MOXe Ce NPUMEHUT ,4eK MCTa” y KOjOj CM NPUKa3aHM HUBOM NOCTUrHYha yueHWKa Ca MoKa3aTesbuMa UCTyHEHOCTH, @ HACTaBHUK Tpeba a 03Hauy NoKasaTesb KOji OArOBAPa YHEHMKY.

Hasus npeamera: MEXAHUKA

1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

HACTABA

PA3PEQ YKYMHO
Teopujcka HacTaBa Bex6e MNpakTuyHa HacTasa Hacrasa y 6noky

1 108 108

HanomeHa: y Tabenu je npukasaH roanwibu GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEHA:

- PasymeBarbe OCHOBHWX 3aKOHa M NpUHLMNA CTaTUKe

= Ocr

yueHuKa 3a pe ol paBHOTeXe CTaTU4Kn onTepeheHnx Tena

- YNo3HaBatbe yyeHuka ca akcuoMaMa CTaTike, CUCTEMMMa Cufla Y PaBHM, YCIOBUMA HUXOBE PABHOTEXE, TEXMLITEM W TperseM

- YNo3HaBatbe yueHuka ca pasfiMunTuM MeToaama peluasarba npobiema y cratuum

- OcnocobrbaBatbe yueHnka 3a MPUMEHy 3Hakba W3 CTaTike y Mpouecy ycBajarba caapxaja CTPyYHUX npeameta

- Pa3Bujarbe NOrUUKOr MULITbErbA U pacylhuBarba N CUCTEMATUYHOCTU Y pellaBatby TEXHUUKMX npobnema

- Pa3sBujatbe CaMOCTanHOCTM Y pady, CMUCNA 33 TaYHOCT W NPEUNUIHOCT y pady

- YNo3HaBatbe yueHuka ca BpCTaMa Hamnpesarba M HUXOBUX KapaKTepucTuka

-y

yueHuka ca MaTepujana noa AejcTeom onTepehersa

-y

-0

yueHuka ca HarMoHCKMM CTatbiMa

- Ocnoco6rbaBatbe yueHnKka 3a NpuMeHy

npopauyHa n n36opa MaTepujana NpUAMKOM ANMEH3NOHMCAHA eleMeHaTa MallMHCKMX KOHCTPpyKUMja

3Harba Nnpu pe Y NPaKTU4HNX npo6nema

3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NOIMOBU CAAPXKAJA

TEMA

ncxoamn

Mo 3aBpLeTKy Teme yyeHuk he 6uTK y cTamwy aa:

MNPEMOPYYEHWU CAAPXAIN / K/bYYHU NOIMOBU
CAAPXAJA

OCHOBHM NOjMOBM Y CTaTUUM

* fedMHNWE CTATUKY Kao A0 MeXaHWKe M 06jacHM HeH 3Hauaj y TexHuum
* pasnukyje BpCTe Tena y MexaHuuM Kao 1 3Hauaj ysoherba NpeTnocTaBke KpyToCTu Tena

* peduHnwe n naeHTUdMKyje cuny Kao nocneanuy mehycobHor genosarba MaTepujanHUX Tena 1 Kao y3poK npoMeHe
KpeTara Tena

* AedVHMLWE CUCTEM CUa U Pa3fIMKyje pasiuunTe cucteMe cuna
* HaBeAe akcvoMe cTaTuke
* fednHMWe nojam Be3e, HaBeae BPCTe BE3a W HUXOBE peakuuje

* M3pauyHa peakuuje Be3a Ha KOHKPETHUM NpuMepuMa

« Mojam 1 nopena MexaHuKe, 3Hauaj MexaHnke
* BpcTe Tena y MexaHuum

« Mojam 1 BpCTE CUna, cucTemn cuna

« AKcHOMe cTaTuke

« Bese n peakuuje Besa

K/byuHm nojMoBu: nojam MexaHuke, nojam cune, nojam sese.
aKcuome cTaTuke

* nedUHNLE CUCTEM CyYe/beHUX CUNa Y paBHu
© U3BPLIM rPaUUKO M @HANIMTUYKO CNararbe CUCTEMa CyyesbeHnX cuna y pasHM

* aHaNUTUUKK NPeACTaBy cuny

CucTeM cyyesbeHMX cuna y paBHn © NPUMEHN rpadMyKK YCIIOB 1 aHANUTUYKE YCIIOBE PABHOTEXE CUCTEMA CyUerbeHNX CUNa Ha KOHKPETHUM NpuMepuMa

 PasNoXM CUNY Ha KOMMOHEHTE
* 06jacHn nojam MOMeHTa cune 3a Tauky

* NpuMeHoM BapurboHOBE TEOpPEMe 0APEAV MOMEHT CUCTEMa CUNa 3a 3aAaTy Tauky

 Mpacnuky NOCTyNuM cnararba v pasnararba cuna

« MpacnuKu yCnoB paBHOTeXe, TeOpeMa O Tpu HenapanesnHe cune
© AHANUTUYKN HauYMH NMpeAcTaB/batba cune

* AHanUTMYKM NOCTYMaK cnaratba cuna

© AHanUTMYKN YC/IOBM PABHOTEXE CUCTEMa CyyesbeHnX cuna y
paBHu

« MoMeHT cune 3a Tauky
« BapurboHoBa Teopema

KJbyuHM NOjMOBM: CyuesbHe cune, paBHOTexXa cunia, MOMEHT cune
3a Tauky

* npenosHa v AeduHMIE CUCTEM NapanenHnX cuna y pasHu

CucTeM napanesiHmx cunay paBHu * 0Apeau pe3yNTaHTy ABe napajienHe cune NCTUX U CYNPOTHUX CMepoBa

* fedyHMWe Criper 1 MOMEHT cripera

* Cnararbe iBe napanesnHe cune y pasHi (UCTUX M CyNpPOTHUX
cMepoBa)

 Cnper cuna 1 MOMEHT cripera

KJbyuHM nojMoBu: napanenHe cune y pasHu

* YOuM M AeMHUMLIE CUCTEM NPON3BOSLHUX CUNa Y PaBHU

e np Teopemy o np y cune

* NMpUKaXxe cUCTEMe CUNa y PaBHN W CBEAE Ha NPOCTMjW 067K, rPadUyUKIM U aHANMTUYKNM NyTeM

CucTeM NpPoM3BO/bHUX CUAIa Y PaBHU * OnuLWe paBHOTEXY Tesa NoA AenoBarbeM cuna

* AednHMLIE MOMEHT CUfle M CNpera cuna Kao Mepy O6PTHOT KpeTatba Tena
* pewu npocTuje npobneme y BE3n MOMEHTa CUfie W Cnpera cuna

* NOCTaBM yC/IOBE PaBHOTEXE CUCTEMA NPOU3BOJBHIX CUNA Y PaBHU

« TeopeMa 0 NapanenHoM npeHowetby cune

« Peaykumja cune n cuctema cuna Ha Tauky

 [N1aBHM BEKTOP W rNaBHU MOMEHT

 YC/IOBM PaBHOTEXE CUCTeMa NPON3BOSLHUX CUNa Y PaBHU

KJby4HM NOjMOBM: NPON3BOIbHE CUNE Y PaBHN

TexwuwTe U UEeHTap Maca

* pedmHMWe NojaM TexuwTa
* aHANMTUYKKM OAPEAN MOJI0XKaj TEXMLITA XOMOTeHUX Tena, PaBaHCKUX dUrypa v paBaHCKuUX nHMja

* npumeHomM Manoc - MynanHoBMX Teopema 0ApeAu NOBPLUIMHY O6PTHOr Tena HacTanor obpTarem paBaHCcKe NMHUje OKO oce 1
3anpemMuHy 06pTHOT Te/la HacTasnor o6pTakeM paBaHcke puUrype oko oce

* Mojam TexuwTa
 OnpehuBarbe Nosoxaja TEXMWTA XOMOTEHNX Tena

* AHanNUTYKKM NocTynak OI:IPGVJVIBEHJE nonoxaja TexuiTa paBaHCKUX
purypa

© AHaZUTUUKKM NOCTYNaK oApehuBarba Mnooxaja TexuwTa paBaHcke
nuHnje

* Nanoc - MynauHose Teopeme

K/byuHM nojMoBu: TexuiwTe pasaHcke durype, Texuwre
paBaHcke NMHuje

PaBaHCKM Hocaumn

* npenosHa v AeduHMWE BPCTe PaBaHCKUX HOcaua
* ofipeau peakuvje Besa paBaHCKMX Hocaya

* HaupTa CTaTU4Ke Anjarpame 3aAaThX PaBaHCKUX HoCaua onTepeheHnx pasnnuuTM KoM6uHaumjama ontepeherba

« Mojam 1 BPCTe paBaHCKuX Hocaua
« BpcTe onTepeherba NyHUX paBaHCKMX Hocaya
* AHanUTMYKM NOCTyNak oapehyBatba peakumja Besa npocTe rpeae

© AHanUTUUKKM NocTynak oapehuBarba peakumja Besa rpeae ca
npenycrom (npenycrtuma)

* OapehuBarbe peakumja ykbelTerba KoH30ne

« CTaTWuku anjarpamu npocte rpeae

« CTaTWuKun Anjarpamv rpeae ca npenycrom (npenycruma)
* CTaTWuKun Anjarpamn KoHsone

KsbyuHm nojMosum: npocra rpeaa, rpeaa ca npenycruma, KoHsona

Tpemwe

* pasnukyje BpCTe Tpewa

* HaBe/le KapaKTePUCTUYHE MPUMEpe MO3UTUBHON W HEraTUBHOT AejCTBa TPEHba U3 MALIMHCKE TEXHUKE

« Mojam Tperba 1 BPCTE Tpera
* Tperbe KNU3ara 1 Tperbe KoTpsbatba
* KynoHOB 3aKOH Tperba

K/byuHM nojMoBM: Tperbe, Knsarbe, KOTp/barbe

o

* fedMHMWeE OTMOPHOCT MaTepujana u Habpoju 3aAaTke OTMNOPHOCTU MaTepujana

* pasyMe rojaM CrosbalkbyX M YHYTpaWsbUX cuna

j n
OTNOpPHOCTM MaTepujana

 o6jacHu nojam Hanoxa u Aepopmaumje
* o6jacHu OCHOBHe BpCTe Hanpesatba (aKcujanHo Hampesate, CMuuatbe, yBnjarbe, caBnjarbe, nssmjarse)

* pasyMe n o6jacHu noTpeby yBoherba NPeTnocTaBkn OTMOPHOCTM MaTepujana

« lojam 1 3aaaum OTNOPHOCTK MaTepujana

* Cnosbalutbe U yHyTpalre cune

* Hanou n pedopmaunje

* Bpcre Hanpesarba (OCHOBHW NOjMOBM)

* OCHOBHE XMnoTese 1 NpeTrnocTaske OTNOPHOCTU MaTepujana

MNOCTABUTE NUTAKE

KrbyuHu nojmosu: Hal
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« ledbopmaumje v HamoHM Npn akcujanHoM Hanpesary

« njarpam HanoH - Aunataumja U KpuBa AnHaMuuKke yspctohe

© neduHMLIE aKCUjaNHO Hanpesake * XyKOB 3aKOH ¥ MOAYN €lacTUYHOCTN

* o6jacHu XykoB 3akoH nomohy Anjarpama  [103BO/bEHM HAMOH W CTENEH CUTYPHOCTU

 06jacHu KpUBY AMHaMUUKe YBpcTohe « MpopayyH aKcujanHo HanperHyTUx Hocaua 1 ycrosu 3a
[AMMeH3MOHNCarbe

* neduHMWE A03BO/bEHN HAMOH U NOjaM CTereHa CUrypHOCTM

j : . :
AKkcujanHo Hanpesawe * NpopayyHa akcujanHo HanperHyTu wran 3aTesaree M0A yTuuajeM concreene Texure

N . Ny . j

* 06jacHu 3aTe3arbe Noa yTLajeM CONCTBEHE TeXWHE (M Cnosbalutbe akcnjanHe cune) 3aTesarve MOA yTHUajeM CONCTBEHE TeXUHE U Crobaure
aKcujante cune

* aHanM3Mpa yTMuaj TeMnepaType Ha HanoHe « Yruua] TeMnEpaType Ha HanoHe

* pellasa jeqHOCTaBHWje cTaTuuku HeoapeheHe npobneme « CraTuuku HeoapeheHm npobnem

* AeduHUIWE NojaM NOBPLIMHCKON NpUTUCKa
e ) P P « MoBpwWHHCKM NpUTMCaK

K/by4HM NOjMOBMN: XYKOB 3aKOH, 03BO/bEH HAMOH, CTeneH

CUrypHOCTH, 3aTe3ake

« [lebopMaumje v HaNOHM Npu CMULAHY
* o6jacHu HanoHe u aedopMaumje Npu cMULaky * XyKoB 3aKoH npu cMuLiakby
* Moayn knusama

CMuuamwe * o6jacHu XyKOB 3aKOH NpW CMULakby W MOAYN KNWU3arba
« MpopauyH eneMeHaTa M3NOKEHMX CMULIaHsY M YCIOBM 3@
.
W3BPLK NpOpaUyH aus npakce cMUuarsy M AOMCAIE
Krby4Hu nojMoBu: cMuLare
* BpcTe reoMeTpujcKmnx KapakTepucTuka paBHUX npeceka
* Habpoju reoMeTpujcKe KapaKTEPUCTUKE PaBHYX npeceka
* CTaTMUKN MOMEHT NOBPLUMHE
* neduHMLE M NPaBN Pa3nuKy M3Mely reoMETPUCKUX KapakTepUCTUKa PaBHUX Npeceka ) )
* MOMEHT MHepumje nospnHe (aKkcujanHu, ueHTpudyrantu,
* npuMenm XajreHc - LLiTajHepoBY TEOpeMy Ha KOHKDPETHOM NpuMepy nonapHu)
FeoMeTpHjcke KapaKTepUCTUKe pagHix u | OAPEAV NONOXa] FMABHUX UEHTPaHYX 0Ca 32 334aTH NPUMEp « Xajrewc - LliajHeposa Teopema
nonpeuHux npeceka * M3pauyHa rnaBHe MOMEHTE MHepLMje 3a 3aaTy COXeHy durypy o MNaBHe LEHTPasIHE OCe W IaBHU MOMEHTM UHEPLM]E CIOKEHNX
durypa

* M3pauyHa NoNynpeyHnK MHepunje 3a 3aaaTy CoxeHy Gurypy

* MonynpeyHnK nHepuumje u enunca nHepumje
* HaupTa enncy MHepuMje 3a 3aaaTy COXeHy durypy

* OTNOPHM MOMEHT NOBPLINHE
© M3paunHa OTMOPHN MOMEHT MOBPLIMHE

K/by4YHM NOjMOBM: MOMEHT MHepUMje

* HanoHu n aedopmaumje npu yeujarby WTana KpyxHoOr nonpeyHor

* o6jacHu HanoHe n AedopMaunje Npy yBujatby WTana KpyXHOr NonpeyHor npeceka npeceka
* HaupTa AvjarpaMe MOMeHaTa yBujarba M yrnosa yeujara  [vjarpamn MoMeHaTa yBujara 1 yriosa yeujarba
Yeujame * HaupTa AMjarpaM TaHreHUMjanHNX HamoHa y NonpeyHoM npeceky  vjarpaM TaHreHUMjanHnx HamoHa y nonpeyHoM npeceky
* AMMEH3NOHMWe Naka BpaThna (NpeMa A03BOJbEHOM HamMOHY U NpeMa A03BOsbeHoj AedopMaunjm) « IMMeH3NOoHNCatbe aknx BpaThia (MpemMa A03BO/LEHOM HaMoHy 1

rnpeMma 10380/beH0j Aedopmaumim)

KsbyuHu nojMosu: yenjarbe

« Mojam uncTor caBujarba u CaBujarba cunama

* Hanpasu pa3nuky u3Mehy YNCTOr caBujarba W caBujarba cunama * [ledbopmaumje N HOPMANHM HAMNOH NPU YUCTOM CaBujarby
* o6jacHn aedopmaumje 1 HanoHe Npu casMjatby (YUCTOM CaBujarby U CaBUjatby cunama) * [ledopmaumje, HOPMANHN 1 TAHr€HUMjaNHW HaNoH NPy casnjarby
cunama
CaBujatbe  NpOpayyHa HOCay M3/I0KEH CaBujarby .
« MpopadyH Hocaua U3NOXEHNX CaBhjatby U yCIoBY 3a
 pasyMe rojam KOCor casujarba [VIMEH3MOHWCarbe
. « Mojam Kocor casujarba

KsbyuHu nojMosu: casnjarbe

© OCHOBHM MOjMOBM W MPETNOCTaBKe KOA U3BNjarba

* AeduHUWeE M3BMjarbe 1 06jacHU OCHOBHE MOJMOBE W MPETNOCTaBKe MU U3BMjary « Ojnepos 06pasall 3a BE/IMUNHY KPUTUUYHE CUNe n3BMjarba
3 * Habpoju M Hanpasu pasnnky u3Mely YeTMPU OCHOBHA Cryuaja u3BMjarba « OCHOBHM Crlyyajesu u3BHjarba
UsBunjame
© M3pauyHa KPUTMUHY CUITY M KPUTUYHW HAMOH U3BMjaba  KpuTuHy HanoH nssujara
 u3Bpwy Omera nocrynak « Omera noctynak

KsbyuHun nojMosu: ussujare

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA
Ha noueTky cBake TeMe y4yeHUKe yNo3HaTh Ca UM/beBMMA U NCXOAMMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa U HauMHMMa OuerbnBarba. MpeAMeT ce peannsyje KPo3 TEOPUCKY HACTaBY Y YHMOHWUN MU CNELNjann30BaHoj YHUOHNLM.
MNpenopyueH 6poj Yacosa no Temama je cneaehu:

* OCHOBHM nojMoBu y ctatuum (3 vaca)

* CucTem cyyesbeHMx cuna y pasHu (8 vacosa)

* CucTeM napanenHux cuna y pasHu (6 vacosa)

* CucTeM Npon3BO/bHUX cuna y pasHu (10 yacosa)

* Texwuwre (8 yacosa)

* PaBaHCku Hocaum (20 vaca)

* Tpewe (3 yaca)

* OCHOBHM NOJMOBK M NpPeTNoCcTaBke OTNOPHOCTM MaTepujana (3 vaca)

* AKkcujanHo Hanpesarse (9 yacosa)

* CMuuarbe (6 yacosa)

* [eoMeTpujcke KapakTepucTuke paBHMUX U nonpeyHnx npeceka (10 vacosa)

* YBujare (6 Yacosa)

* CaBujarwe (12 vaca)

* Vi3Bujarbe (4 yaca)

MpunukoM peanusaumje TemMa U3 CTaTUKE OCSIOHUTYU Ce Ha NpeA3Hakba yYeHuka u3 MatemaTuke u dusnke. Mpenopyka je Aa ce Kpo3 TEOPUjCKy HacTasy Aajy Teopujcka objawrerba KibyuHUX NOjMOBA W caapxaja y3 npuMepe U3 KOHKpeTHe
npakce, Noce6HO MaWMHCKe, @ KPO3 Yacose BEX6M PaanTH KOHKPETHE 3adaTke npuMerbyjyhu Teopujcka 3Harba. MoTPeGHO je paanTh Ha KOHKPETHMM GpojuaHiM npumepuMa, A0GUjeHe pesynTaTe aHannavpaTy, NoaCTahu yueHuKe Ha AoHOWetrbe
3aksbyyaka. [ae roa je To Moryhe aobujeHe pesyntate NpoBepasBaTh eKCNepuMeHTanHuM nyTeM.

WN36op meToaa n obnuka pasa 3a cBaky TeMy oapehyje HacTaBHUK Y 3aBUCHOCTW O/ HAaCTaBHWX Caapxaja, cnocobHOCTU 1 noTpeba yueHuKa, MaTepujanHux u Apyrux ycnosa. Kopuctuu sepbanHe Metoae (MeTOAa yCMEHOr usnararba u
Avjanowka MeToaa), MeTofe AEMOHCTpaunje, TEKCTyanHo-uNyCTpaTUBHE METoAe, MeTode rpadmukux paaosa. MpeanoxeHn o6amun paaa cy GpoHTanHM, paa y rpyni, paa y napy, UHAUBUAYanHu paa.

Mpu 06paaw Tperba, HAaNPaBUTH Kopenaumjy ca MalMHCKUM MaTepujaniMa (NoAMasuBarbe U Masuea) Aa 61 yHeHMUM CXBAaTUIM HAUMHE CMarberba TPerba U3Mely Aenosa MalmMHa U MexaHu3aMma.

Capapxaj TeMa U3 OTNOPHOCTM MaTepujana HajoBe3yje ce Ha yCBOjeHa 3Harba M3 CTaTuKe. 3Harba U3 CTaTUKe Cy NPeAycrloB 3a yCcBajarbe 3Hatba W3 OTNOPHOCTM MaTepujana. Mpe noyeTka cBake TeMe, NOTEGHO je OCBPHYTW Ce Ha HayyeHo U3
cTatuke. Bpeme 3a yTephuBarbe nosiasHuX CTaBoBa Mopa 6MTH KPaTKo, a MPUOPUTET Ce Aaje aHanusu 1 usnaraty HOBUX Caapxaja.

Y yBOAHOM Aeny o6paTuTh Naxtby Ha NojMoBe HanoHa 1 AedopMaunja 6e3 unjer pasymesarba y4eHMUM He MOTy Aa CaBiadajy ocTaTak rpaavsa.

Mpn aHanuau akcujanHor Hanpesara Tpebano 61 06HOBMTH oapehyBatbe cue y wTanosnMa (cTatuka), 6e3 Ay6/be aHanuse npobnema. Ha Temu akcujanHor Hanpesarba 3aApXaTi Ce HEWTo AyXe Aa 61 yYeHMum OBe caapxaje yceojunm y
uenuuu. MocebHy naxrby 06paTTM Ha XYKOB 3aKOH NPV akCWjasHOM Hanpesakby C 063MpPOM Ha HEros 3Hauaj y OTNOPHOCTU MaTepujana.

Mpw obpaan cMuuatka Tpeba 6upaTh 3aaaTke BesaHe 3a NpakTUUHe nNpobneme (3akoBaHW Crojesu, NOAELEHN HAaBOJHW CNOjeBM, BE3e KIMHOBMMA, YNBMjaMa) U Ha Taj HAuMH HaNPaBWUTK OCHOBY 3a yCBajarbe Caapxaja NpeaMeTa MalMHCKK
enemeHTH,

Mpyn 06paav reoMeTpujcKnX KapakTepucTMka MonpeyHnx npeceka nocebaH 3Hauaj Tpeba AaTv U3pauyHaBarby MOMEHaTa MHepuuje y3 NpumMeHy XajreHc - LUTajHepoBe Teopeme. 3a M3padyHaBatbe TEXMWTA CIOKEHe paBaHcke durype
ocnaratu ce (N0 NoTpebu yKpaTko 06HOBWTH) Ha 3Harba W3 CTaTUKe (aHaIUTUYKKM NOCTynak oapehusBarba KoopAvHaTa TexwwrTa). Mpu 06paan npoduna, NpUMerUBaTH OHE KOju MMajy Hajuewny NPUMeHy y MalMHCKOj Npakcu u ysexéatu
y4eHuKe Aa kopucTe Tabnuue ¢ 0] Mpn KOHKPETHMX npobnema, yyeHnumma Ao3sonnTy Kopuwhere Tabnuua (Hema notpe6be za ce yye HanameT o6pacuy 3a MOMEHTe MHepLuje eNleMeHTapHNX paBaHCKuX durypa).

MNpyn 06paav caBujarba NPUMEHNTY M3padyHaBatbe MOMEHaTa MHepuMje y3 npumeHy XajreHc — LU Teopeme (M3pady OTMOPHOT MOMeHTa NoBpwuHe). Takohe, MPOBEPUTH KONMKA Cy MPeA3Haba yUeHNKa 13 LupTarba CTaTuiKnx
Awnjarpama (cTatuka) 6e3 Kojux ce He MOXe BPLIMTU AMMEH3MOHMCaKbe HOCaua U3N0XEHNX CaBujarby.

Y apyrom nonyroavwTy ypaautu 6ap asa aomaha rpaduuka paga (Ha npuMep: nNpsu rpaduykn pag - 3aTesarbe, NPUTUCAK M CMULake, a APYry rpaduyku pag — AMMEH3MOHMCae HOCaua U3N0XKEHOr caBujarby).
MoTpe6HO je Aa HACTABHUK OCMULLIbaBa 334aTKE NPEMa HABOMMA 3Hatba YUEHNKA U HUXOBUM MOryhHOCTMMA, a OnepaTUBHeE NNaHOBE Paan Ha MECEYHOM HUBOY KOKO 61 WX Naklue npunarohasao HanpeaoBary yueHnKa.
5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Y HacTaBu OpUjeHTUCaHOj Ka AOCTM3akby UCxoAa npaTe Ce U BpeaHyjy Npouec HacTase M yuyera, nocTurHyha yyeHuka (NpoayKTW yuersa) u concTeeHun paa. HacTasHuk Tpeba KOHTMHYMpPaHO Aa NpaTu Hanpeaak yueHuka, Koju ce orneaa y
HauWHYy Ha KOjW yYeHUUM napTuumnupajy, Kako Npukynsbajy noaaTke, Kako apryMeHTyjy, esanympajy, AOKyMeHTyjy uta. [la 6u BpeaHoBarbe 61no 06jeKTMBHO 1 y dyHKUMjK yuerba, NOTPe6HO je YCKNaaMT HUBOE UCXOAa U HauMHe ouerMBarba.

CyMaTMBHO OLerb1Barbe je BpeaHoBarbe NOCTUrHyha yuyeHuka Ha Kpajy cBake peannsosaHe Teme. CyMaTWUBHE OLiEHe Ce A06Ujajy M3 KOHTPOSHMX UM NUCMEHNX PaaoBa, rpaduuknX Paaosa, TeCTOBA, YCMEHO MCMUTUBArbA, CAMOCTAHMX UK
TPYNHWX PafoBa yyeHuka.

Y (hopMaTMBHOM BpeAHOBatbY HACTaBHUK 61 TpeGaso Aa NPOMOBMLWE FPYMHM AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumnma nospatHe MHpopmauuje, a
nospatHe uHdopMaumje AobnjeHe oA yHeHWKa KOpUCTM Aa Npunaroav noAyyasarbe, oxpabpyje yyeHuke Aa oueryjy KBanuTeT csor paaa. M36op MHCTpyMeHTa 3a popMaTUBHO BPeAHOBarbe 3aBMCW 04 BPCTE aKTUBHOCTM Koja ce BpeaHyje.
Hasue npeamera: OCHOBE EJIEKTPOTEXHUKE
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE
PA3PEQ HACTABA YKYNHO

Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

MNOCTABUTE NUTAKE
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I 108 36 144
I 68 34 102
2. UWBEBU YYEHA:
-y ca M noj 13 061aCTH eNeKTpPOCTaTHKe, jeAHOCMEPHUX CTPYja U eneKTpoMarHeTusMa ;
-y ca M nojl n3 obnactn CcTpyja u Be3a enemeHaTa
-y ca M noj| y 061acTv cnperHyTux n ocUMNaTOpPHUX Kona, kao v TpaHchopmaTopa;

- Ocriocob/basatbe 3a 06aB/batbe MEperba aMNPEMETPOM, BONTMETPOM, BATMETPOM U OCLIMTIOCKONOM;

- Ocriocob/baBatbe 3a NPaKTUYHY NPOBEPY N0jaBa M 3aKOHa U3 06NACTH eNEKTPOTEXHNUKE;

- Pa3Bujarbe CNOCOBHOCTM 1 BEWTMHA 33 NPUMEHY 3HaHba U3 eNEKTPOTEXHUKE Y CTPYLN;

- PasBujarbe NpaBUAHOr 0OAHOCA y4YeHUKa NpeMa 3alTuTi, 06HOBM 1 yHanpeherby XWUBOTHE CpeaunHe.

3. HA3BMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA
Paspea: Mpen

ucxoau
TEMA NPEMNOPYYEHU CAAPXAIN / K/bYYHU NOIJMOBU CAAPXAJA
Mo 3aBpweTky Teme yueHuk he 6uTh y cTarmy Aa:

* ynotpe6/baBa OCHOBHE M U3BEAEHE MepHe jeanHuue; « Mojam jeanHmua. MehyHapoaHH chCTeM jeanHmua;
* neduHNWeE OCHOBHA W eNeKTPUYHa CBOjCTBa MaTepuje, Kao 1 nojam « CTpyKTYypa MaTepuje (MPOBOAHNLM, NONYNPOBOAHMLIA 1 U3ONATOPM);
enekTpuumTeTa; ! ’
 06jacHn MojMoBe: KONMUMHY eeKTPULMTETa, HAeNEKTPUCAHO Teno; HaenekTpycaHo Teno (nojat v KonMUMHA HaeeKTpHCaH3);

* n3pauyHa cuny nsmehy Asa HaenekTpucaHa Tena kopuctehu KynoHos 3akoH; Kynonos 3akow;
* ENeKTpNYHO nosbe (rpamuko NpeAcTas/batbe eNeKTPUYHOT Mosba, jauuHa Nnosba yCaM/beHor TaukacTor HaeneKTpucarba, XoMoreHo

OApeAv Cuny KOja AGNY]e HA TAHKACTO HAENIEKTPUCEHO TEI0 Y OKONMHM APYTUX | ono\ g Norbe, BEKTOP ENEKTPUAHON NOMma);

TaukacTMx HaenekTpucaHux Tena;

. Ny . ;
* rpadnukK NpuUKaxe BEKTOP NO/ba y HEKOj Tauku nosba y3 objawrerse; Cune y enekTpusHoM nomy;

. . N . j ;
« 06JaCHU NoJaM NOTEHUMIANa U HANOHA; ENeKTPpUYHN NOTEHUM]an W eNeKkTPUUHN HamoH;

y . .
* U3payyHa noTeHuUMjan y enekTpUYHOM Nosby U HanoH u3Mehy Ase Tauke; Pan cuna y enekTpudHoM nomy;

* o6jacHu nonapusaumnjy u Nnpoboj aAvenekTpuka; * Monapusaunja AvenexTpuka;

. . . .
EnekTpocTaTuka * 06jacHu nojaM KanauuTUBHOCTH; KanauuTuBHOCT ycamLeHor MpoBoAHNKa;

. . .

« U3PaNYHA KANALMTUBHOCT NNOYACTOr KOHAGH3ATOPA; KanauuTueHoCT KoHAEH3aTopa (Mojam KOHAGH3ATOPa, KanauWTMBHOCT nnouactor pa, onT \neHsaTopa, npo6oj
[AvenekTpuka, BpCTe KOHAEH3aTopa);

* U3pauyHa eKBMBaNEHTHY KanauMTUBHOCT PeAHe, NapanesnHe v MelwoBuTe Bese

KoHAeH3aTopa;

*B pa (peaHo, M MEWOBUTO Be3nBatbe KOHAeH3aTopa).

* M3payyHa NojeAMHayHe HanoHe KoA PeaHe U MELoBUTE Be3e KOHAEeH3aTopa; BEXBE

« M3PAUYHA PENATMBHY 1 ANCONYTHY FPELIKY MEpera; YnosHasare ca 1abopaTopujckoM ONpeMoM W UHCTPYMEHTUMA;

« 06paAN M TyMauN pesyTaTe Meperba; Knacudukaumja MepHUX rpewaka, TauHOCT Meperba v 06paja pesynTata Meperba;

* IeMOHCTPUPa MOHalatbe HaenekTpUcaHnx Tena; Haenextpucaro Teno;

* IEMOHCTPUpa Mytberbe W MpaXxtberbe KoHAeH3aTopa; Konaen3atopy, nyroeree v npaxreeroe;

* ynopean U3MepeHy eKBUBaNEHTHY KanauuTUBHOCT Be3a KOHAEeH3aTopa ca Besusaree Konaen3aTopa.

W3padyHaTom; K/by4YHM NojMOBM: HaenekTpucaHo Teno, KynoHOB 3aKOH, €NeKTPUYHO MOsbe, CUNEe y eNeKTPUYHOM MOosby, eNEeKTPUYHN NoTEeHUMUjan u

« PUMEHN Mepe 3AWITHTE Ha Paay Y NaBOPaTOPHiM; @NeKTPUUHM HaMOH, KOHAEH3aTOp, PeiHa Be3e eNeMeHaTa, napanesHa Besa efneMeHata

* neduHUWe jeAHOCMEPHY CTPYjy M noBe3aHe NojMoBe (MO3UTUBHA U HeraTuBHa
CcTpyja, GM3nuKN 1 TeXHUUKN CMEp CTpyje);

* M3pauyHa jaunHy CTpyje u rycTuHy ctpyje;
* AedrHNLWE eNeKTPUYHO KONO M YCNOB Aa Y KONy Teue CTpyja;

* 06jacHu enemMeHTe eneKTPUYHOr Kona;

 06jacHn eNeKTpOMOTOPHY Culy reHepaTopa; Mojam jeaHocMepHe enekTpuyHe CTpyje (AejCTBa eneKTpuyHe CTpyje, jaunHa 1 ryctuHa enekTpuiHe crpyje);
 M3payyHa eneKTPUUHY OTMOPHOCT W MPOBOAHOCT; * MojaM eNeKTPUYHOT KOJIA U HETOBY ENEMEHTU (€NIEKTPUUHI TeHEPaTop, eIeKTPOMOTOPHA CU/a FreHepaTopa, MPUjEeMHHK, npekuaay,
npoBOAHULM);

* HaBeAe BPCTe OTMOPHWKa;
* OTNOPHMUM (€NeKTPUYHA OTNOPHOCT, OTNOPHOCT MPOBOAHMKA, 3aBMCHOCT OTMOPHOCTY Of TeMenepaType, eneKTpUYHa NPOBOAHOCT);
 npuMerbyje OMOB 3aKOH;

* OMOB 3aKOH (pedepeHTHN CMep CTpyje 1 HanoHa);
 06jacHn MocTyrnke Mepera CTpyje, HanoHa, oTropa, CHare 1 paaa;

* Mepetse CTpyje 1 HanoHa;
* npumetbyje NpBu Kupxodos 3akoH;

* Mpsu KMpxodos 3aKoH;
* o6jacHu Llynoe 3akoH;

« Llynos 3aKoH;
 M3pauyHa cHary 1 paa nomohy Llynosor 3akoHa;
* ENeKTPUYHM Paj 1 eNnekTpuyHa cHara. Mepere enekTpuuHe cHare;
* pewasa npocTa Kojia ca peasHuM reHepaTopom;

« PeluaBarbe NPOCTOr KO/A Ca PeaH1M reHepaTopoM;
 M3pauyHa CHary reHepatopa v CHary npujemMHuka;

* CHara reHepaTtopa, CHara npujeMHuKa, koeduunjeHT KOpuCHoOr AejcTea reHepartopa;
 OnMWe pexwMe paaa reHepaTopa;

* PexuMu papa reHepatopa (PexuM NpasHor XoAa, KPaTKor Croja M PeXuM MakcuMasHe KopUCHe cHare);
* pewasa pasnnunTe Bese reHepaTopa;

* HanoHcku reHepaTop (peaHa v napanesnHa Besa reHepaTopa, eKBUBaNEHTHU reHepaTop);
* AeduHMLWe CTPYjHN reHepaTop;

* CTpyjHu reHepaTtop (MaeanaH u peanaH CTpyjHu reHepatop);
* NpeTBapa CTPyjHMU reHepaTop y HAMoOHCKK 1 O6PHYTO;

* MpeTBaparbe CTPyjHOr reHepaTopa y HanoHCKKU U 06pHYTO;
* 0Apeau eKBUBAJIEHTHM HAMOHCKN reHepaTop

« Besusarbe OTNOPHMKaA (PeaHo, NapaiesiHo 1 MelOoBUTO BE3MBabEe OTNOPHMKA);
* M3payyHa eKBMBANEHTHY OTMOPHOCT Pas/IMuMTAX BE3a OTMOPHMKA;

* YonwTteHn OMOB 3aKkoH (pelaBarbe Kona nomohy yonwTeHor OMOBOr 3akoHa);
3 . |* pewasa kona nomohy yonuiteHor OMoBOr 3akoHa;
@AHOCMepHe cTpyje| « [pyrvt Knpxocos 3aKoH (NojaM CoxeHor enekTpudHor kona, AeduHuunja Apyror Kupxodosor 3akoHa, oapehuBarbe HanoHa usmehy

* npumerbyje [ipyru Kupxogos 3akoH; ABe Tauke y Kony, oapehusarbe noteHumjana y Kony);

* 0Apeau HanoH usmehy Ase Tavke y Koy, o EKBWBaNEHTHM HaMOHCKN reHepaTop

© OApeav noTeHuujane y kony; * PelwaBarbe CHIOKEHNX Kona (AMpekTHoM npumeHom Mpeor u [ipyror KupxohoBor 3akoHa, Kao U npeTBapareM HanoHCKOr reHepaTopa y
CTPYjHU 1 06pHYTO).

BEXBE

* Hanuwe CUCTeM jeAHauMHa 3a pelaBarbe CIOKEHOT Kona;

* pelaBa ClIoXKeHO KOO ca ABe KOHTYpe AMPEKTHOM npuMeHoM Mpeor 1 Apyror

Kupxodosor 3akoHa; + Yno3HaBarbe Ca MepPHOM OMPEMOM U MHCTPYMeHTUMa.

‘SDEU-'aBa CoXeHa Kona NpeTsaparbem CTPYJHOT reHepaTopa y HanoHcku 1 * Mepe 6e36eaHoCTV y NabopaTopuju 1 OMAcHOCT 0A CTPyjHOT yAapa
06pHYTO;

* Kopuwherse aHanorHor u AUruTanHoM MepHOr MHCTPYMeHTa;
* HaBOAW ONACHOCTM OA CTPYJHOT yAapa W Mepe Koje ce npeaysuMajy;

* [lejcTBa enekTpuuHe CTpyje;
* HaBoan Mepe 6e36eaHocTu y nabopaTopuiu;

* Mepetbe HanoHa, CTpyje 1 eneKTpuYHor oTnopa;
* npumetrbyje mepe 6e3beaHocTn y nabopatopujv;

* Meperse cHare;
 ynoTpe6sbaBa MepHe aHasorHe U AUrMTasHe MHCTPYMeHTe (aMnepmetap,

BONTMETap, OMMeTap); « OMOB 3aKOH;

* nokaxe AejcTBa eneKkTpuyHe CTpyje; * Mpsu 1 Apyrn Kupxodos 3aKoH;

* M3MepU HanoH, CTPYjy N eNeKTPUYHKU OTNop y Kony; * Mepetba Ha reHepaTopuMa;

© U3Mepu cHary y Kony; « Bese OTMOPHMKA, 3aBUCHOCT OTNOPHOCTM O TeMnepaType.

* nposepu OMOB 3aKOH; * PeluaBatbe CIOXEHUX Kona

* nposepu Mpeu 1 [pyru Kupxohos 3akoH; Krby4uHM nojMoBM: jeaHOCMepHa eneKkTpuuHa cTpyja, oTnopHuum, OMoB 3akoH, Llynos 3akoH, Mpeu u pyru Kupxodos 3akoH

* U3MepU eNeKTPOMOTOPHY CUNlY, HaMoH Ha onTepeheHoM reHepaTopy n
YHYTpaLy OTNOPHOCT reHepaTopa;

* n3mepu HY OTMOPHOCT P MX BE3a OTNOPHMKa;
* ynopeav nsMepeHe BpeAHOCTV HamoHa, CTpyje 1 OTMOPHOCTY Ca N3pauyHaTuM;

* pelwasa C/IOXKEHO KOJO 1 NMPOBEPU pPellietba MeperbeM;

EnexkTpomarHeTusam| s o6jacHu nojam MarHeta, MarHeTHOr nosba; * MojaM MarHeTHor nosba (Nojam 1 BpcTe MarHeta);
* rpaduyKK NPeACTaBU MarHeTHO nosbe; * M'pachnyko npeacTas/barbe MarHeTHOr Nosba;
* o6jacHu MarHeTHa CBOjCTBa MaTepuje; * MarHeTHa cBOjCTBa MaTepuje (MarHeTHa nepMeabunHoOCT, BPCTe MarHeTHUX Matepujana);
* HaBeAe NOAENY MarHeTHUX W GepoMarHeHTUX MaTepujana; * MarHeTHa uHayKumja;
* M3payyHa MarHeTHy WHAyKuWjy CTpyje y npaBoM NPOBOAHWKY W OAPEAU HbeH * Bro - CaBapoB 3aKOH (BEKTOp MarHeTHe WHAyKUMje W BEKTOP MarHeTHor nossa);

cmep y3 objawrberse; . . .
* AMNEepoB 3aKOH (MarHeTHO Nosbe NPaBoNMHMICKOr NPOBOAMKA, MarHETHO Nosbe HaBojka W HamoTaja);
 06jacHn MarHeTHy UHAYKUM]Y Y HABOjKY W HaMOTajy M OAPEAM HeH CMep; .

* MarHehere epomarHeTHUx matepujana;
 o6jacHn MarHehere hepoMarHeTHUX MaTepujana U MarHeTH! XMCTepesuc;

* MarHeTHu xucrepesuc;
 06jacHn MarHeTHo Koo 1 Kan-XonKMHCOHOB 3aKOH .
* ONyKC BEKTOpa MarHeTHe MHAyKuuje.
 M3pauyHa Be/IMYMHE BE3aHE 33 MArHeTHO KOJo;

* MarHeTHO k0n0. Kan-XonkMHCOHOB 3aKOH ;
 06jacHn 1 n3payyHa eNeKTPOMarHeTHy 1 eNeKTPOANHAMNYKY CUTY Y3 .
onpehuBarLe HUXOBOr CMEpa; * EnektpomarHeTHa cuna (nojam enekTpoMarHeTHe cune, oapehuBatbe BEKTOPa eNeKTpoMarHeTHe cune);

* o6jacHu dapaaejes 3aKOH W HErosy NPUMeHy KOA NpaBoNUHUjCKOr * Enexrp! cuna ( y3aj ABa | ca cTpyjom,
NPOBOAHMKA, HABOjKA M HAaMOTaja y MarHeTHOM Mosby;

MNOCTABUTE NUTAKE

* HaBojak 1 HamMoTaj y MarHeTHOM Mosb!
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* EnekTpoMarHeTHa nHaykumja (®apaaejes 3akoH, JIeHLOBO Npasuno);

jckoM npoBoA y, cmep y eMmc);

* ENeKTpoMoTOp jeAHOCMepHe CTpyje 1 reHepaTop jeAHoCMepHe cTpyje;

* MHAYKTUBHOCT Kona (MHAYKTUBHOCT KaneMma, 3aBUCHOCT MHAYKTUMBHOCTW oA 6poja HaBojaka, AMMEeH3Wja u jesrpa);

© 0Apeau cMep UHAYKOBAHE eNeKTPOMOTOPHE cune;
* o6jacHu NpUHLUMN paaa reHepaTopa jeAHOCMepHe CTpyje; * IHAYKOBaHa eneKTPOMOTOpHa CUNa y HaMoTajy W r
* 06jacHu NpuHUMN paaa enekTpoMoTopa jeAHOCMepHe CTpyje;
* 06jacHu caMOMHAYKUM]Y 1 U3padyHa MHAYKTUBHOCT HaMoTaja;
* o6jacHn y3ajamHy UHAYKUM]Y; « ENeKTPOMOTOpHa CUna caMouHAaykuuje;
* o6jacHu npuHUMN paaa TpaHcdopmaTopa; * MehycobHa nHaykuuja;
* 06jacHu BPTNOXHE CTpyje; * TpaHcdhopmaTop;
« pelwasa 3aaaTke y 06/1aCTI eNeKTpOMarHeTU3Ma; « BpTnoXHe cTpyje.
* nokaxe y3ajaMHO €jCTBO MarHeTa, MarHeTa u mekor rsoxha, kao n BEXBE
enekTpoMarHera;
* MarHeTu u enekTpomarHeTy;
© M3MEPU MHAYKTUBHOCT Karnema;
« Kanemosu;
* M3BOAM 3aKJbyUKe O NPOMEHM MHAYKTMBHOCTM y 3aBUCHOCTYM OA NPOMeHe 6poja .
HaBoja, ANMeH3Mja v jesrpa; * EnekTpoMarHeTHa uHayKumja.
* nokaxe npumepe camomHaykumje n objacHu npumepe u3 npakce.

Krbyu4HM NojMOBM: MarHeTHoO Nosbe, MarHeTHa MHAyKuMja, AMNEepoB 3aKoH, enekTpoMarHeTHa cuna

Paspen: Apyrn

TEMA

ncxoan

Mo 3aBpLeTKy Teme yyeHuk he 6uTK y cTamwy aa:

NPEMOPYYEHWU CAAPXAIUN / K/bYYHU MOIMOBU CAAPXAJA

YBoa y HausMeHnu4He cTpyje

* ONVLWe NPOM3BOAKLY HAU3MEHNYHE eNeKTPOMOTOpHE cune;
* HaBeAe NapaMeTpe HaU3MEHUYHWUX BEMUMHA W N3payyHa BPEAHOCTH;

 NPeACTaBM Hau3MeHNuHe BenmumHe NoMoly BPEMEHCKUX Avjarpama,
6pojesa;

$azopa n KOMNNEeKCHNX

* cabupa ¥ 0Ay3UMa HaU3MEHWUHe BeNNUNHE.

or HarnoHa

* noaecy oct 3a Meperbe
© M3MEpU HaU3MEHWUYHM HaMOH OCLINIOCKOMOM;
* U3Mepu (pasHy pasnuKy ABa HAMOHA OCLMAOCKONOM;

* M3MEepU YHECTaHOCT OCLMIOCKONOM;

 Mojam u 3Hayaj HausMeHuuHe cTpyje. [lobujarbe NpocTonepnoanyHe enekTPoOMOTOpHe cune. MeHepaTtop
Hau3MEeHNYHE eNeKTPOMOTOPHE CUne;

* MapameTpy Han3MeHNUHUX BeMYNHa (TPeHYTHa BPeAHOCT, aMnNauTyaa, Nepuoaa, hasa u noyetHa dasa,
YUECTAHOCT, KpYXHa y4eCTaHOCT, CPeAtba BPEAHOCT, eheKTMBHA BPEAHOCT);

on nomohy BpeMeHcKkux aujarpama;
oM nomohy casopa;

oM nomohy 6pojesa;
* Cabup; v oay .

BEXBE:

© Mepetbe HaM3MEHUYHOT HaMoHa aHaNorHUM W AUTUTaIHAM UHCTPYMEHTUMA;

* Mepetbe nap p Or HanoHa ocum M;
* Mepetbe hasHe pasnvke ABa HANOHa M yHYECTaHOCTW OCLMIIOCKOMOM.

K/byuHM NOjMOBM: HaM3MeHWyHa CTPyja, aMnauTysa, eekTuBHa BPeaHoCT,
yuecTtaHocT, dasop, dasa

nepvoa, dpekeeHumnja/

EnemeHnTH y KONy
HanaMeHuuHe cTpyje

* HaupTa BpeMeHcke W Ga3opcke Aujarpame 3a HamoH U CTPYjy y KOy HansMeHuyHe cTpyje y
KOMe Ce Hanasv jeaaH OA eneMeHaTa: OTMOPHUK, KaneMm UNn KOHAEH3aTop;

* M3pauyyHa KOMNJEKCHe MMMeaaHCe efleMeHaTa, PeakTUBHY OTMOPHOCT KaieMa 1 KOHAeH3aTopa;
* onulUe NoHalake KaneMa y Koy jeAHOCMEpHe W KONy Hau3MeHWuHe CTpyje;

* onulUe MoHalake KOHAEH3aTopa Y KOy jeAHOCMEepHe CTpyje Uy KOMy HanusMeHudHe CTpyje;
* oapean dasHn nomepaj

* neduHMWE U U3payyHaBa CHare 3a efleMeHTe y KONy Hau3MeHWuHe CTpyje;

* KOpuCTM OMOB 3aKOH 3a edeKTUBHe BPeAHOCTM CTPyje M HanoHa NPUMKOM pellaBarba
3anaraka;

* KOpUCTM OMOB 3aKOH 3@ KOMM/IEKCHE BPEAHOCTM CTPYje W HanoHa NPUINKOM peluasarba
3apataka;

* M3MepU HaU3MEHWNYHM HaMOH W CTPYjy @HaNOTHUM 1 ANTUTANHUM MHCTPYMEHTUMA;
* M3MepU HaU3MEHWNYHM HaMOH Ha OTMOPHMKY, Kanemy 1 KOHAEH3aTopy OCUMIOCKONOoM;
* M3Mepu cHary;

* NPOBEPU OCHOBHE 3aKOHE eNeKTPOTEXHUKE MepereM;

* ENeMeHTU Y KONy Hau3MeHWYHe cTpyje;

* OTNOPHKK Y KONy Hau3MeHW4YHe CTpyje;

* Kanewm y kony jeaHocmepHe cTpyje;

* Kanem y Kony HamsMeHuuHe cTpyje. PeakTuBHa OTNOPHOCT Kanema;

* KoHaeH3aTop y Kony jeaHocMepHe CTpyje (Nyrere U npaxrere KOHAeH3aTopa);
 KOHAEH3aTop y KONy Han3MeHNuHe CTpyje. PeakTBHa OTMOPHOCT KOHAEH3ATOPa;

o CHare y KONy Han3MeHWuHe CTpyje (nojam TpeHyTHe, aKTMBHE, peakTUBHE U NPUBMAHE CHare);
o CHara y kony ca oTnopHukoM. CHara y Koy ca kanemom. CHara y Kony ca KOHAEH3aTopoM.
BEXBE:

 Mepetbe CTpyje 1 HanoHa y KONMMa Hau3MeHUYHe CTpyje aHanorHUM U AUFUTAHAM MEPHUM MHCTPYMEHTUMA;
* Mepetbe HamnoHa Ha OTMOPHIKY, KaeMy 1 KOHAEH3aTOPy OCLMIOCKONOM;

* Meperse cHare.

* MpoBepa OCHOBHUX 3aKOHa €NeKTPOTEXHUKE.

K/byuHM NOjMOBM: OTNOPHMK, KaneM, KOHAGH3aTop, TPEHYTHa, akTMBHA, PeakTUBHa W NPUBMAHA CHara

Bese enemeHara y kony
HausMeHuuHe cTpyje

* HaupTa BpeMeHcke W dazopcke Aujarpame HanoHa U CTpyja KOA peaHUX Besa;

* M3payyHaBa MMMeaaHCy PeaHNX Be3a, eH MoAYO W (asHu yrao;

* KOpUCTM OMOB 3aKOH 3a edeKTUBHE W KOMMNEKHe BPeAHOCTM HaroHa u CTpyja;

* M3pauyyHa HanoHe U CTPYjy KOA peaHe Bese efeMeHata;

* n3payyHasa dakTop cHare;

* feduHUWE peaHy pe30HaHCy M pe3oHaHTHy dpekseHuunjy;

* M3payyHaBa pe3oHaHTHy dpeKkBeHuunjy;

* M3pauyyHaBa CHare KOA peaHnX Be3a;

* neduHMWE aaMUTaAHCY W 06jacHK Kako ce OHa M3payyHa U3 uMneaaHce;

* HaupTa BpeMeHcke W (a3opcke Anjarpame HanoHa u CTpyja KOA NapanenHux sesa;

® M3pauyyHa HanoH 1 CTpyje KOA NapanenHe Bese eneMeHara;

« uspauy cHare koA nap Besa;

* U3MEepU HaM3MEeHWYHU HanoH Ha enemeHTMMa peaHor RLC, RL u RC kona ocumiockomnom u
MyNTUMETPOM;

* 0Apeau rpaHuyHy yyectaHoct HO u BO duntpa;
* npoeepu Mpeu 1 [pyrn Knpxodosor 3akoH;
* U3Mepu GpeKBeHLIMjy ANTUTANHUM hpeKBEHLMETPOM;

* aHanM3uMpa paa Koa Meperbem CTpyje 1 HamoHa u ynopelyje ca BpeaHoCcTMMa Koje Cy
AobujeHe pauyHCcKuM nyTem;

© 0Apeau NponycHM oncer OCUMNATOPHOT Kona;

* pelasa M aHanU3upa KOMGUHOBaHy Be3y eneMeHara;

* PeHa Be3a OTNOpHMKa, Kanema u KoHaeHsaTtopa. Mojam umneaaHce. Tpoyrao umneaaHce. OMOB 3aKOH Yy
KoMMsiekcHoM 067Ky 3a peaHy RLC Besy. PeaHa pesoHaHca;

o H wmjckn n Mjckn dunTap - peaHa Besa;;

« CHare KoA peAHe Bese OTMOpHWKa, KaneMa n KoHAeH3aTopa. Tpoyrao cHare. ®akTop cHare;

« Mapanenta Besa npujemnuka. Mojam aaMuTaHce;

« Mapanenta Be3a OTMOPHMKA, KaneMa v KoHAeH3aTopa. Tpoyrao aaMuTaHcK;

« CHare KoA napanenHe Bese OTMOPHMKA, Kanema 1 KoHAeHsaTopa. Tpoyrao cHare;

« CHare KoA napanenHe Bese OTMOPHMKa M KaneMa;

« CHare KoA napanesHe Bese OTNOPHUKA W KOHAEH3aTopa;

« Mapanenta pesoHaHca.

BEXBE:

* Mepetbe Han3MEHMUYHOT HaMoHa 1 CTPyje aHasorHM MynTUMETPOM (y peaHoM u napanentom RLC kony);
* OapehvBatbe nponycHor oncera H® n BO duntapa;

 Mepetbe Han3MEHMUHOT HaMoHa U CTpyja y napanesnHom RLC Konly 1 KOMGMHOBAHO] Be3n enemeHara;
 Mepetbe dakTopa cHare;

o Aurutaniu dpekBeHUMETPU (MEPere CPEAHNX, HUCKMX U BUCOKMX YHECTaHOCTU; TauHOCT AUrUTasIHOT
pa - yr Meperba ¢dp! umnje POM M OCLMNIOCKONOM);

* MpoBepa 3aKoHa eNneKTPOTEXHUKE MEPEeHEM;

KrbyyHM nojMoBu: umMnesaHca, agMuTaHca, pesoHaHca, guntep, dhaktop cHare

CnoxeHa kona

* aHanM3Mpa paj CIIOKEHOT KOJIO Ca ABE HEe3aBuCHe KOHType npumerom Mpeor u Apyror
Kupxodosor 3akoHa v oapehyje HenosHaTe CTpyje v HamnoHe;

* Mojam cnoxeHor kona;

* Pelwasarbe CNIOXEHWX Kona AMPeKTHOM npumeHom Mpeor u [pyror Knpxodosor 3aKoHa;

Kmbyunn Besa a Tpoyrao, Ta 3Be3/a, C/IOKEHO Koo

CnperHyTa u ocumnaropHa
Kona

* 06jacH1 MHAYKTMBHY CMIpery KaneMa u reHy NpUMeHy,

* U3payyHa KoeduuMjeHT HAYKTUBHE cnpere;

© onuie NPUHUMN paa T pa n ayTo Pa U HUXOBY NPUMEHY;
* o6jacHn cnoboaHe ocumnaumje ys ussohere TomcoHoBor obpacua;
* HaBe/e pa3nuKy u3Mehy MAGANHOr U PeasHor OCUMNATOpHOT Kona;

* 06jacH1 NPUHLMN Paja PEAHOT OCUMNATOPHOT KOla M U3padyHa Pe30HaHTHY y4eCTaHoCT n
nponycHu oncer;

* Habpoju BPCTe Cripera v NpenosHa HUXoBe OCHOBHE KapaKTepucTuke;

 VIHAYKTMBHO CrIperHyTu Kanemosu;

 Kona ca MHAYKTMBHO CNPerHyTuM Kanemoeuma;

« TpaHchopmaTop v ayToTpaHcdopmaTop;

* CnoboaHe ocumnaumje n TomcoHos o6pasall. MaeanHo U peanHo ocLMNaTopHO Kono;
 PeiHO 0CLMNATOTHO KONO. PakTop A06POTE U MPOMYCHU OMCer OCUMNATOPHOr Kona;
« MapanenHo ocuMNaTopHO Kono. MponycHN ONCer 0CUNMNATOPHOT Kona;

 CriperHyTa ocuMnaTopHa kona - BpCTe crpera.

BEXBE:

* OapehuBatrbe pesoHaHTHe dp

tje peaHor n ocuMnaTopHor kona;
* Oapehusarbe NpeHocHor oaHoca TpaHcdopmaTtopa 1 ayToTpachopmatopa;
* Meperbe NPONYCHOr oncera OCUMAATOPHOr KO/la METOAOM pe30HaHce.

Ksby4yHM NojMoBM: MHAYKTUBHA cnpera, 0CLUMNaTopHo kono, TomcoHos obpasau, dhakTop aobpoTe

TpodasHu cuctemu

* HaBeJle OCHOBHE KapaKTepucTuke TpodasHor cucteMa u objacHn HaunH aobujara TpodasHe
€NeKTPOMOTOpHE cune;

* objacHu Be3nBare HaMoTaja reHepaTopa y 3Be3Ay W Tpoyrao;
* ob6jacHu Be3nBare NpujeMHuKa y 38e3ay y Tpoyrao;

* YNopeau CUMETPUYaH U HECMMETPUYaH TPohasHM cucTeM;

* pedmHUwe cHary TpodasHor cucteMa;

* 06jacHn NpuMeHy 06PTHOr MarHeTHOr Nosba;

© M3Mepu aKTUBHY CHary y T p p

onTepeh cuctemy;

* M3MEpPM aKTUBHY CHary y TpodasHOM HepaBHOMEPHO onTepeheHoM cucTemy.

 OCHOBHM MOjMOBM O TPOGA3HMM CHCTEMUMA. CUMETPUYHY TPODA3HN CUCTEM;

« Be3a HaMoTaja reHepatopa y 38€34y v TPOyrao;

« Be3a npujemMHuka y 38€34y v TpOyrao;

« HecumeTpuuan Tpodashm cucrem;

* CHara TpodasHor cucrema;

* O6pPTHO MarHeTHo nosbe;

o MpuUMeHa 06PTHOT MArHETHOT Nosba (CUHXPOHM M aCUHXPOHYU MOTOPH).

 Mepetbe aKTuBHe cHare y TPOasHOM paBHOMEPHO OnTepeheHOM CUCTEMY METOAOM jeAHOr BaTMeTpa;

« Mepetbe cHare y TpOdasHOM HepaBHOMEPHO onTepeNeHoM cucTeMy ca 1 6e3 HynTor MPOBOAHMKA METOAOM TpU
BaTMeTpa.

K/byuHM nojMoBM: TPOdasHN CUCTEM, CUHXPOHM, aCUHXPOHM MOTOP

4. YNYTCTBO 3A ANAAKT

Npswn paspea

WYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

MNOCTABUTE NUTAKE
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Ha npsoM yacy ynosHaT yueHnke ca LMsbesnMa u UCXOAMMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa U KpUTepHj n o Hacraga he ce pean13oBaTi Kpo3 Yacose TeOpujcke HacTase Ca UMM OAe/bereM U Kpo3
uacose BeX6u y nabopaTopujn. Ofesberse Ce AeNM Ha rpyne NpuaMKoM peannsaumje Bexou.

06numum HacTaBe: Teopujcku yacosn 1 Bexbe

Mecro peanusaumje Hactase: CB/ TEOPUJCKM YaCOBM Ce peannsyjy y CTaHAAPAHO] YHYMOHMUM a 4acoBy Bex6w ce peanusyjy y nabopatopujn
Mpenopyuexn 6poj yacosa no Temama:

« EnekTpoctaTtuka: 24 yacoBa Teopujcke HacTaBe, 10 yacoBa Bex6u

* JefHOCMepHe cTpyje: 54 yacoBa Teopujcke HacTaBe, 20 yacoBa BeX6m

* EnektpomarHeTvsam: 30 yacoBa Teopujcke HacTaBe, 6 YacoBa Bex6u

MpunuKkomM peanusauvje HacTaBHUX Caapxkaja BOAUTH padyHa O HMBOWMa McxoAa. OBO je MpBM CTPYYHW MPeAMeT Y NMPBOM paspeay y n npunaroanTH yspacty. Caapxaje ynoTnyHuT1 npumepuMa u cuTyauujama
13 CBaKOAHEBHOr XMBOTA.

TokoM peanusaumje HacTase yBeK Ce NpuapXasaT UCTOr NPUHUMNA: TEOPETCKM 06jaCHUTU NojaBy MM 3aKOHUTOCT, NOTBPAWTM je pauyHcku (TaMmo rae je To moryhe), a oHAa M3BPLIMTKM AEMOHCTPaUMjy unn Meperba y nabopatopuju.
Ha npsum yacoBuMMa ANCKyTyjeTe ca yueHnuMma O pasBojy enekTpoTexHuke. CTPykTypy MaTepuje 06paanTi Kao HacTaBak Ha NPeTXo4HO 3Harbe U3 PuUsnKe u xemuje.

Mpu o6paTi Teme EneKTpocTaTmka, YecTo KOPUCTUTU METOAY O/1yja MAeja n AONYCTUTW yYeHuumMMa Aa camu Aohy A0 AeduHuLMje NOjMOBa Ha OCHOBY NPETXOAHON 3Hatba U3 hU3nKe U xemuje. ENeKTpuyHo nosbe 1 nojase y tbemy obpaauti
NPBEHCTBEHO rPavUKM 1 OMMCHO. Y3 06pady NojeanHUX METOACKMX jeAMHULA YPAANTY U pauyHCKe 3ahaTke. PEAHO, NapasesiHo U MEWOBIUTO Be3nBatbe KOHAEH3aTOPa 06JaCHUTM Ha HEKOIMKO MPUMEpa, @ OAMaX HaKoH Tora U3BPIMTH
‘AeMoHCTpaumjy y nabopatopuju.

Mpyn o6paan TeMe JeaHOCMEpHe CTpyje KOpUcTUT KoMbuHaumjy BepbanHe MeToae M NpakTuHe MeToAe. Ha noyeTky ose Teme 06jacCHUTM BU3NUKY CYLWITUHY CTPYje, GU3MNUKN N TEXHUYKM CMep, NO3UTUBHY U HeraTUBHY CTpyjy. MyCTuHy
cTpyje 06jacHWTK rpaduyku U AaTh NPaKTUYHE BPEAHOCTH Koje ce cycpehy Koa enekTpUuHUX UHCTanaumja, TpaHcdopmatopa u cn. ENeKTpUMYHO KONO ynopeauTn Ca HEKMM MexaHU4KuM CUCTEMOM Y KojeM Ce BpLUM ABOCTpYKa KOHBep3uja eHepruje,
rae ce eHepruja HenoAecHa 3a AUPEKTHy ynoTpeby npeTsapa y eNeKTpUuHy (Ha NpUMep noTeHuuMjanHa eHeprvja BoAe), 3aTUM MPeHOCH A0 noTpowaya u Ty ce nperaapa Y eHeprujy noroaHy 3a Kopuwherse (Ha NpUMep y CBETIIOCHY 1 TOMJIOTHY).
Koz reHepaTopa 06paauTi U NPaKTUYHI HAUNH MEPEHa HUXOBE YHYTDAlLHE OTMNOPHOCTU. MPUANKOM 06pade OBOr MOAYNa ypaauTi BENUKM 6p0j Kona ysex6ati nucare NOTPebHNUX jeAHaunHa 3a
hopmupatrbe cucTeMa jeaHaunHa, a pelwasaTi CaMo CUCTeMe jeAHaunHa ca Tpu HemosHaTe BennyunHe. O6jacHNTV NpeTBaparbe HaMoOHCKOT reHepaTtopa y CTDYJHVI noMohy HanoHa NpasHor XoAa W CTpyje KpaTkor croja, na 3aTuM nokasaTh Kako ce
pelwasajy cioxXeHa KoNia Ha Taj HaunH.

Mpyn o6paan Teme EneKTpoMarHeTMsam KopuCTUTH KOMGMHaUWjy BepbanHe MeToae M NpakTuyHe MeToae. MojaM MarHeTHOr nosba 06paanTyi ocnarbajyhu ce Ha NPeTXoAHO 3Harbe U3 OCHOBHE LWKone. Mo MoryRHOCTK nokasaTth Heros 061nk
nomohy reosaeHe nubesnHe. CMePOBE BENWUMHA Y MarHETU3My NpuKasveaTv nomohy npasuia AECHe 1 JIeBe PyKe UM NIEBOT W AECHOT 3aBpPTHa. MPUHLMN paaa enekTpoMoTopa U reHepaTopa jeAHOCMEpHe CTpyje 06paanTi Ha peanHnM
npumMepuma. Mefyco6Hy UHAYKUM]Y 1 BPT/IOXKHE CTPyje 06PaanTH NPBEHCTBEHO OMUCHO.

Tokom Tpajarba TeMa peanu3oBaTi HajMarbe ABa TeCTa 3Harba. TeCToBYM 3Hara 61 Tpe6ano Aa caapke TEOPUjcKa NUTakba M PadyHCKe 334aTKe PasMuNTX HUBOA CIOKEHOCTU. Mpenopyyyje ce Aa TeCTOBM 3Harba CaApXe U NuTarba
pasnnunTX 06/1MKa: N1Tarea BULWECTPyKOr 360pa, NUTaka AOMYyHE, NUTarba OTBOPEHOr TUNa — NUTarba Koja 3axTesajy KpaTak ecejcku OAroBop, NUTarba Ca U3pauyHaBarbeM 1 rpaduukuM NpuKasuMa.

Tokom Tpajarba TeMa, peann3osaTit ABa NUCMEHa 3aAaTka, jeAaH y NPBOM 1 jeAaH y APYroM noayroanwTy. MCMeHN 3a4aum ce no npasuny pade ABa CriojeHa LWKoncka vaca. MUCMeHK 3aAaum caapxe CaMo pauyHcKe 3aAaTke, PasinunTix
HUBOA COXeEHOCTY, 0ByxBaTajyhn HajsaxHuje Teme u caapxaje.

Mp pyke 3a y BeX6m

Jenna Bex6a ce paau ABa CriojeHa WKosCKa Yaca v 3a To BpemMe yueHuun Tpeba Aa ypaae cBa Mepetba v o6paje pesyntate. Y na6opatopuju Tpeba Aa 6yAe AOBO/LHO PaAHMX MecTa Aa 3a jeAHWM paaHuM cTonom GyAy ABa AO TPU yueHuKa.
VHCMCTMPaTV KOA y4eHWKa Ha Kopuwwhery CTpyyHe TepmMuHonoruje, a Ha nabopaTopujckum Bex6ama NPUMEHM Mepa 3aliTUTe Ha padly M MPUMEHN Npenopyka 3a 3alTUTy 04 KBapa ONpeMe yCnea HenpaBsuHOr pyKoBarba. Ha npsomM TepMuHy
BEXGM YMO3HATU YUeHNKe ca MEPHUM MHCTPYMEHTMMA, anaToM 1 NpuGopoM Koju he ce KOpUCTUTH, Kao 1 Mp: pagan y kabuHery. TV MepHe rpewke. [leTanHo o6paauTyi Temy ,06pana pesyntata meperva”.

Ha noueTky unknyca Bex61 Koju ce 0AHOCH Ha Mepetbe JeAHOCMEPHUX CTPyja M HanoHa, 06PaaNTV ONacHOCTM OA CTPYJHOT yAapa W Mepe Koje ce Npeay3vMajy Kao npeseHunja. [leTa/bHO ynosHaTH yueHnKke ca CBUM MoryhuM onacHocTuMa
npeay3eTMM MepaMa y KOHKPETHOM KabMHETY 1 YeCTo AUCKYTOBATH Ha Ty Temy.

HacraBHuk je y o6asesu fa npunpemn aetasbHa ynyTcTsa 3a nabopatopujcke Bex6e, Kako 61 ydeHWUM yHanpea 61Mnm ynosHaT ca HauMHOM paaa: Koje BeNMuMHe ce Mepe, WTa ce NpopayyHasa, Ha KOju HauWH ce KOpUCTe U3MepeHe
BeJIMUMHeE y Npouecy aHanvse.

Csaka TeMa, nopea Teopujcke HacTase, nponpahena je v yacoBuma Bex6u. Bex6e Cy HaBeAeHe y NperopyyeHoM caapxkajy cake Teme. V3Bohere BeX6n MOTPeBHO je ycarnacuti ca TeopujckoM HacTaBoM Tako Aa OArosapajyhe sexte
cneae oaMax HakoH o6paae Teopujckor rpaauea. Mo MOryhHOCTM, y jeAHOM TepMUHY paauTy jeaHy Bex6y, a Hajeule neT Bex6w y jeAHoM umknycy. ae roa je moryhe, naopaTopujcka Meperba MOTBPAWTY U PauyHCKUM MyTeM, W YpaanuTm
oarosapajyhy cumynaumjy Ha padyHapy. U3yseTHo, y cnyyajy Heaoctatka noTpe6He onpeme 3a Heke Bexbe, NpakTUYaH paj 3aMeHUTW oArosapajynoM WHTepaKTUBHOM CUMYNauujoM Ha padyHapy.

WHecuctupati Aa yueHnum Boae AHEBHUK Bex6M Koju 61 caapxao usselwTaje ca Bex6y, pesynatare meperba, 06paay AobujeHux noaataka, rpacdmuku / TabenapHu Npukas Kao v 3aksbydke. PeAOBHO Nperneaati AHeBHUKE BeX6W. HakoH
CBAKOT UMKNyca BeX6U, KPO3 MHAMBUAYANHW Paj yyeHNKa, OUEHUTU HUBO CaBNaAAHOCTV CTeYEHWUX NPaKTUYHMX BewTuHa (cpoBohetbe Hanora, 0Aabnp, nosesnBatbe U Kopuwhere MHCTPYMeHaTa, ounTaBatbe pesysTata, NpeacTas/batbe
pesyntata T v rpaduykn, Ty pesynrata, pana Kona y pasnMuMTiM yCnosuma).

Apyrun paspea

Ha npsomM yacy ynosHaT yueHnke ca LM/besnMa u UCXOAUMA HacTaBe, OAHOCHO yuerba, NNaHOM pPaaa U KpUTepHj oL Hacrasa he ce pean13oBaTi Kpo3 Yacose TeOpujcke HacTase Ca UMM OAe/bereM U Kpo3
uacose Bex6u y nabopatopujn. Onesberse Ce AeNM Ha ABe rpyne NPUIMKOM peanusaumje Bex6u. Ha npeum yacosuma nchyry]eTe Ca y4eHnuMMa O OCHOBHMM MOjMOBMMA M3 TPUrOHOMETPUjW. Mpernopyka je Aa Ce OCHOBHM MOjMOBK W3
TpuUroHomeTpuje o6paae Ha YacosMMa MaTeMaTUKe, y AOFOBOPY Ca NPeAMETHNM HACTaBHNKOM.

06numum HacTaBe: Teopujcku Yacosmn u sexobe
Mecrto peanusauuje Hacrase: CBM TEOPUjCKM YACOBK Ce peanusyjy y CTaHAapAHO] Y4YMOHMUK, a Bex6e y kabuHeTy.

Mpenopyyenn 6poj yacosa no Temama:

- YBoA y Hawm: crpyje: 10 4 yacosa Bex6u

- EnemeHTH y KONy HausMeHndHe cTpyje: 12 yacosa Teopujcke HacTase, 8 yacoBa Bex6m

- Bese enemeHara y Kony HausmeHuuyHe cTpyje: 16 yacoBa Teopujcke HacTaBe, 14 yacoBa Bex6u
- CnoxeHa kona: Teopuja 10 yacosa

- CnperHyTa n ocumnatopHa kona: 10 yacosa Teopujcke HacTase, 6 YacoBa Bex6u

- TpodasHu cuctemn: 10 yacoBa Teopujcke HacTaBe, 2 Yaca Bex6u

MpunnKomM peanusaumje HaCTaBHUX CaapXaja BOAUTH padyHa O HABOWMA MCXOAA M MNAHMPATH aKTUBHOCTM Y CKaAy Ca HiMa. YKO/IMKO UCXOA NoApasyMeBa pellasarbe 3a4aTaka Wil aHanusy, TOKOM MnaHuparba ypaauTn
onepaunoHanusaumjy v Ha HiXe HNBOE MCXOAa.

TokoM peanusauvje ceake TeMe yBEK Ce NPUAPXKaBaTH UCTOT MPUHLMMA: TEOPETCKM 06jaCHNTI NojaBy MM 3aKOHUTOCT, MOTBPAUTH je padyHCkM (TaMo rae je To Moryhe) a oHAa W3BPLMTH AEMOHCTPaUM]y MM Mepetba y nabopaTopuin.
3a peanuzaumjy Teme YBOA y HaM3MEHNYHe CTpyje Ha NoyeTKy 06paanTh OCHOBHE NMOjMOBE U3 TPUrOHOMETPUje, YKONIMKO HUCY 06pahern y MaTemMaTuun: AehuHNCATV TPUrOHOMETPUCKe hYHKLMjE, TOK TPUrOHOMETPHiCKNX dyHKuMja,

nojam paanjava. Takohe, 06paanTh nojam, MOAyO U apryMeHT KomniekcHor 6poja (Moxe ce peann3oBaTi M y CapaArM ca HacTaBHUKOM MaTemaTuke). [leTasbHO 06paanTh napameTpe Hau3MeHWYHUX BenuumHa. Mpunamkom obpase ose Teme
YPaauTV BeNMKM 6poj 3aaaTaka Ha PasfMuMTUM HUBOWMA 3aXTEBHOCTM.

3a 1jy T Kony cTpyje AeTasbHO 06paanTH CBE eneMeHTe y KOy HausMeHWuHe CTpyje upTajyhu spemencke u dasopcke avjarpame. O6jacHUTH WTa Ce AelaBa Ca efeKTPUYHOM eHEpPrinjoM y ruMa.
Mpunukom obpase oBe TeMe ypaauTh BeNMKM 5p0] 3ajaTaka Ha pasNMuNTMM HUBOMMA 3aXTEBHOCTM.

3a jy Teme Beze y kony CTpyje Ko peAHuX Be3a eleMeHaTa HaupTaTi NPBO BPEMEHCKe, a 3aTuM (asopcke avjarpame. dasopcke Avjarpame UPTaTH Tako Aa je $asop CTpyje Ha dasHoj ocu.
WMnepaHce aati y anconyTHOM n KomniekcHom o6anky. Pewasatv Behu 6poj 3anataka. OMOB 3aKoH AaTu 3a eheKTUBHE M KOMNNEKCHEe BPeAHOCTM CTpyje u HanoHa. Koa napanenHux Besa enemeHaTta AeduHUcaTi cHare u nonpasak dakropa
cHare. O6jacHuTu ysory dunTpa. Mpunukom o6pase OBe TeMe yPaanTH BeMKM 6pOj 3a4aTaka Ha pas/iMuuTiM HUBOMMA 3aXTEBHOCTM.

Mpunukom peanusauvje Teme CroXkeHa Kona KOMGMHOBaHY Besy enleMeHaTa o6paanT Ha NpyMepuMa, Kao 1 TpaHchopMaumje 38esaa ~ Tpoyrao. JeuHMCaTh CIOKEHO KOO M HABECTW HauMHe 3a pelaBatbe CIOKEHUX Kona, 3aApXaTth ce
Ha KO/ Ca ABE HEe3aBUCHE KOHTYPe. Y eNeKTPUUHMM KO/IMMa Ca BULIE KOHTYpa, CaMo NMCaTh CUCTeM jeaHaunHa (6e3 pelwasarba).

Mpunukom peanusaumje Teme CNperHyTa U ocuMnaTopHa kona 06jacHATU MHAYKTUBHY CNpery KanemoBa W teHy NpuMeHy, Kpo3 npumepe 06jacHUTH n3padyHasarbe KoeduumnjeHTa MHAyKTMBHe cnpere. O6paauTyi TpaHcdopmaTtop n
ayTOTpaHC(opMaTop Ca CTaHOBMWTA NPUMEHe 1 oapelnBatba 0AHOCa TpaHCchOpMaumje. 3a PeaHo U NapasnenHo OCUMIATOPHO KOO BEXGATH N3padyHaBatbe Pe3OHAHTHE YYeCTaHoCTH, oapehuBarLe MponycHor oncera v dakTopa Ao6poTe.
CnipernyTa ocuMnaTopa Kosia 06paa1Ti caMmo MHGOpMaTMBHO.

3a jy Teme T Harn1acuTyi 3aWTo je NoroaHuje BesvBatbe HaBoja y 3BE3AY 3@ HUCKOHANOHCKY Mpexy. O6PTHO MarHeTHo rosbe npukasatv nomMohy $hasopckux Anjarpama.

Tokom Tpajarba TeMa peanu3oBaTh HajMarbe ABa TeCTa 3Harba. TeCToBY 3Hara 61 Tpe6ano Aa caapxke TEOPUjcKa NUTarba M PauyHCKe 334aTKe PasMUNTIX HUBOA CIOKEHOCTU. Mpenopyyyje ce Aa TeCTOBM 3Harba CaApXe U NuTarba
pasnnunTX 06/1MKa: NUTarea BULWECTPyKOr 360pa, NUTaka AOMYyHE, NUTarba OTBOPEHOr TUNa — NuTarba Koja 3axTesajy KpaTak ecejcku OAroBop, NUTarba Ca M3pauyHaBarbeM 1 rpaduukuM NpuKasMMa.

Tokom Tpajarba TeMa, peann3osaTit ABa NUCMEHa 3aAaTka, jeAaH y NPBOM 1 jeAaH y APYroM noayroanwTy. MMCMeHN 3a4aum ce no npasnny pade ABa CriojeHa LWKoncka vaca. MUCMeHK 3aaum caapxe CaMo pauyHcKe 3aAaTke, PasanunTix
HUBOA COXeEHOCTY, 0ByxBaTajyhn HajsaxHuje Teme u caapxaje.

Mp pyke 3a y BeX6m

Jenna Bex6a ce paau ABa CriojeHa WKosCKa Yaca v 3a To BpemMe yueHuun Tpeba Aa ypase CBa Mepetba v o6paje pesyntate. Y na6opatopuju Tpeba Aa 6yAe AOBO/LHO PaAHMX MecTa Aa 3a jeAHWM paaHuM cTonom GyAy ABa AO TPW yueHuKa.
VHCMCTMPaTV KOA yueHMKa Ha Kopuwhery CTpyyHe TepmMuHonoruje, a Ha nabopaTopujckum Bex6ama NPUMEHM Mepa 3aliThTe Ha padly W MPUMEHW Npenopyka 3a 3alTUTy 04 KBapa ONpeMe yC/eA HenpaBsuHOr pyKoBarba. Ha npsomM TepMuHy
BEXGM YMO3HATU YUeHNKe ca MEPHUM MHCTPYMEHTMMA, anaToM 1 NpuGOpPOM Koju he ce KOpUCTUTH, Kao 1 MpasnivMa paaa v MoHawara y KabuHery.

HacTaBHuk je y o6aBesu Aa npunpemn AeTasbHa ynyTcTea 3a nabopatopujcke Bex6e, kako 611 yueHWUM yHanpea 6Unv ynosHaTh ca HaunHOM paja: Koje BeiMunHe ce Mepe, WTa Ce NpopadyHaBsa, Ha Koji HauMH ce KOopucTe usMepeHe
BesMuMHe y npouecy aHanuse

Csaka Tema, nopea Teopujcke Hactase, nponpaheHa je u 4acosuma Bex6u, ocum Teme CnoxeHa kona y Apyrom paspeay. Bexo6e cy e yn jy ceake Teme. N3Boherse Bex6n notpebHo je ycarnacutu ca
TEOpMjCKOM HAaCTaBOM Tako Aa oArosapajyhe Bex6Ge crieae oamax HakoH o6pase Teopujckor rpaanea. Mo MOryNHOCTH, y JEAHOM TEpMUHY PaanTy jeaHy EE)KG‘/, a HajBue neT BexX6u y jeaHoM umknycy. e roa je moryhe, naGopatopujcka
Meperba NOTBPAUTY 1 PAUYHCKMM NyTEM, MU ypaauTh oarosapajyhy cuMyniaunjy Ha pauyHapy. V13yseTHo, y Ciyuajy HeaocTaTka noTpe6He onpeMe 3a Heke Bex6e, NpakTUyaH pajs 3aMEeHUTU OAroBapajyNoM NHTEPaKTUBHOM CHMYNIAUMiOM Ha
pauyHapy.

WHecuctupati Aa yueHnum Boae AHEBHUK Bex6M Koju 61 caapxao usselwTaje ca Bex6y, pesynatare meperba, 06paay AobujeHux noaataka, rpacdmuku / TabenapHu Npukas Kao v 3aksbydke. PeAOBHO Nperneaati AHEBHUKE BeX6W. HakoH

CBAKOT UMKNyca BeX6U, KpO3 MHAMBUAYANHW Paj yyeHNKa, OUEHUTU HUBO CaBNAAAHOCTV CTEYEHWUX NPaKTUYHMX BewTuHa (cnpoBohetbe Hanora, 0Aabnp, nosesnBatbe U Kopuwhere MHCTPYMeHaTa, ounTaBatbe pesysTata, NpeacTas/batbe
pesyntata T v rpaduukm, Ty pesynTata, paja Kona y pasinunTiM ycnosuma).

YNo3HaTH yyeHMKe ca HauMHOM Kopulhera ocuMnockona. 3a Meperse HaM3MEeHNYHOT HanoHa KOPMCTM OCUMIOCKON WK MynTUMeTap. 3a Meperba eheKTUBHUX BPEAHOCTU HaMoHa W CTPyje KOpUCTUTU MynTuMeTap. CHary meputn Ul meToaoM,
anu v BaTMETPOM.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YYEHMKA
®opMaTMBHO ouerMBatbe, Kao MoAen npahetba HaMpeaoBatba yHeHKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTMUBHOCT je A06pa Npuivka 3a NpoueHy HanpeaoBakba v AaBakbe noepaTHe HdopMaumje. MocTurHyha yuennka je moryhe
BPEAHOBATI KPO3: aKTUBHOCTM Ha yacy (Tj. NPOLECY y4ersa); NoCTaB/bakbe NUTarba /UK AaBatbe OAroBOPa y CKNajy ca KOHTEKCTOM Koju ce objalutbasa; U3pajly 3aAaTaka, U3BelTaje yueHmka o , MCTp

npojekaTa v Cnl.; Mpe3eHToBarbe Caapxaja; TecToBe NPaKTUYHMX BelwTuHa, npahere nocTurHyha ncxoaa, nomoh ApyrosuMa ns oAe/bersa y Lnwby caBnajasarba rpaanea v c. Yueruke Tpe6a ocr aBati n ™™ Aa iy
cOncTBeHN HanpeAaK y 0CTBapuBatby MCXOAa, Kao M Hanpeaak APYrvX yuYeHuKa, y3 oaArosapajyhy aprymeHTaumjy.

Moce6Hy naxiby o6paTuTe Ha yacoBUMa Ha KojWUMa roCTyjy CTPY4HaLUM W3 NojeAnHUX o6nacTi, BpeaHyjTe akTMBHOCT y4YeHWKa KOjyu NoCTaB/bajy NuTarba M aHanuTUuKy pasrosapajy.
OcMMwIbaBaTH Takee 3aAaTke y KojuMa he yueHUUn aHannaupaTi paj Kona y pasfiMyuTiM ycnoBuMa pada (MpoMeHa KapakTepucTika ynotpebrbeHe enekTpuyHe KOMNoHeHTe, MpoMeHa napaMeTapa yniasHor curdana u cn.)

Ha kpajy cBakor yaca unu akTMBHOCTW HanpasnTM KpaTKy aHanu3y Aocadallrber paja, 06aBe3Ho MoXsBanuTi yYeHNKa 3a OHO WTO je MoCTUrao 1 06pasnoXuTH WTa Moxe 1 Tpeba Aa nonpaew u/unu ypaau. MoTpe6Ho je ocMucInTy suwwe
TWMOBa Pa3/IMYMTUX aKTUBHOCTM Ca NPOAYKTUMA Pa3NiNuUTOr HUBOA CIOXEHOCTH U YTBPAWUTU OUEKUBaHE UCXOAe, a NpeMa iMa 1 KpuTepujyMe BpesHoBarba.

OuerbMBatbe yueHuKka ce oaguja y cknaay ca MpaBunHMKOM 0 oueruBakby. MoTpebHO je, Ha NOYETKY WKO/CKe roanHe, YTBPAMTH KpuTepujyMe 3a ouerusarse (Y cknagy ca MpaBuiHUKOM O OueHMBatby), MPBEHCTBEHO 3@ CYMaTUBHO
OUEHMBaAtLE 1 Ca H1MA YTIO3HATH YUEHMKeE.

MnaHnpaTi Kako yCMeHe Tako 1 MUCMEHe NpoBepe 3Hatba U TECTOBE NPaKTUYHNX BEWTHUHA.

CyMaTMBHO OLetbMBatbe Ce MOXe U3BPLMTY Ha OCHOBY MoAaTaka MpUKYM/beHnX GOpMaTMBHUM OLerbVBatbeM, pesynTaTa/peluerba Npo6nemMcKor MM CeMUHAPCKOT Paaa, YCMEHUX NpoBepa 3Hatba, KOHTPOMIHUX M AOMahnx 3ajaTaka, TecTosa
3Harba U . HauuH yTBpHyMBarea CyMaTUBHE OUEHE YCKIaANTI Ca MHANBUAYANHUM 0COBMHAMa yueHWKa.

HakoH cBakor unknyca Bex6u, Kpo3 MHAMBMAYANHM Paj YHEHNKA, OUEHUTM HUBO CaBNAAAHOCTH CTEYEHMX NPAaKTUUHUX BEWTUHA. YHaNpes ynosHaTi yyeHuke ca 3axTeBnMa 1 BewTuHaMa koje he 6uTi nposepasaHe. 3a yueHnke Koju HUCY
[ MEPHNX UHCTPY , MPUMPEMUTH A0AATHW MaTepujan v BpeMe 3a paa.

Moce6Ho BpeaHOBaTM Kaja yYeHWK NpuMetbyje 3Hatba CTeyeHa Ha TEOPMJCKMM HacoBMMa MPUIMKOM M3Boherba BeX6M, Kao 1y CTIOKEHUM M HenosHaTUM cuTyaunjama (Koje HacTaBHMK Kpenpa Ha yacoBuMa o6HaB/barba Win yBexG6asarba) kao
M Kajia y4eHuK 06jalrbasa 1 KpUTUUKM pa3MaTpa CIOKeHe CaApXUHCKE LennHe 1 MHpopMaumje.

Hasus npeamera: EJIEKTPOMALLUUHCKA NMPUNPEMA
1. OCTBAPUBAHA OEPA30BHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

PA3PEQ HACTABA

MNOCTABUTE NUTAKE
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Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa

Hacraea y 6noky

72

30 102

Hanomena: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061uk pasa

2. UWBEBU YYEHA:

-y

yueHuka ca uyBarba nnp Mepa 3awWTuTe Ha paay

- Ocrocob/basatbe yueHuka Aa YyBa W 0ApXasa anate

- OcnocobrbaBarbe yueHUKa Aa MawnHCKoM o6paaom obnmkyje jeaHocTaBHe Aenose y 06n1acTu MalmHCTBa

- Ocnocobsbasarbe yyeHnKka Aa NPUNpeMu NOBPLIMHE MALWMHCKUX Ae/10Ba 33 3alTUTY W Aa UX 3aWTUTU OA Koposuje

- Ocnocobsbasarbe yyeHNKa Aa CTeUeHe BEWTUHE NpUMeHe y APYTMM NpeamMeTMa

- Ocnocobsbasarbe yueHnKa 3a NPUMeEHy eneKTPOTeXHUUYKUX MaTepnjana

- Ocnocol

- Ocnocol

yuyeHuKa 3a r , MPUNPEMY 1 HacTaB/batbe NPOBOAHWKA KOjU C& KOPUCTE Y eNeKTPOTEXHULIN

yuyeHuKa 3a r

- Ocnocobsbasarbe yyeH!Ka 3a paj ca MEPHUM MHCTPYMEHTUMa y 061acTi enekTpoTexHuke

- Ocroco6/baBakbe yYeHrKka 3a UCMIUTUBAtE U Yrpadkby NacuBHUX eneMeHara

- Pa3Bujarbe NPeUM3HOCTM 1 OATOBOPHOCTM yueHMKa.

3.HABMB U T

Paspen: npsu

PAJAHE MOAYNA NPEAMETA

npuBopa Koju ce KOPUCTU y eNeKTPO, TEeNEKOMYHMKALMOHNM 1 MHCTaaunjama IoKanHuX pauyHapckux Mpexa

Pes.6p HA31B MOAOYNA Tpajatbe Mmoayna

1 MawuHcka npunpema 36 + 15 (HacTaBa y 6n1oky)
2 MNpunpema enemMeHaTta enekTPUUHUX MHCTanaumja 36 + 15 (Hactasa y 6noky)
YKYMNHO: 102

4. HASMBM MOAYJIA, NCXOAMW YYEHA, MPEMNOPYYEHN CAAPXKAIN U KJbYYHU MOIMOBU CAAPXAJA

moavn

ncxoan

Mo 3aBpweTky Moayna yueHunk he 6uTh y cTary aa:

MPEMOPYYEHU CAAPXAIN / K/bYYHU MOIMOBU CAAPXAJA

MawmuHcka npunpema

* IeMOHCTPUPa MOCTYMKe Meperba M KOHTPONIMCakba: AYXWUHCKUX Mepa, yriosa, nonoxaja n
06/1MKka 1 XpanasocTu

* pyKyje MepHuM anaTuma, npubopoM 1 npeaMeToM paaa
* KOPUCTM TEXHUUYKO TEXHOMNOWKY AOKYMEHTaLMjy
* NpuUMerbyje Mepe 3awTuTe Ha pagy

* onabepe npubop 3a oupTaBare 1 obenexasarbe

opabepe Npubop 3a cTe3are 1 Npuapkasarbe

* n3Beae NoCTyrnke oupTaBatba U obenexasarba

* M3Beae MoCTyrKe owTpetba anata

* AEMOHCTPYPa CTesatbe W Npuapkasarbe

« n3abepe anat 3a Gywetbe, NPOWMPUBAKLE 1 yNylTakbe
* M3BOAM NOCTYNKe Bylera, NpoWMpHBatba 1 ynywTarea
* M3BOAM OWTpeHe PesHor anata 3a bywere

* npi npaeuna a, ih MawwuHe, anata u npubopa npu Gylwery

 nzabepe MawWwmHy, anaT u NpuGOP 3a MOCTYMNKe ceverba W OACeuarba
* n3Beae MoCTyrKe ceyerba W OAceuarba

* M3BOAM NOCTYNKe UCNpaB/batba MaTepujana

 M3BOAM NOCTYNKe CaBujatba MaTepujana

* M3BOAM NOCTYNKe Cnajakba 3akvBarbeM, BUjuMMa N HaBpTKaMa

* pasnukyje BpCTe MasnBa

* pasnuKyje BPCTe NoAMasMBatba MpeMa MecTy npumeHe

* M3BOAM NOCTYNaK NoaMasnBsarba

 NpunpemMu NoTpe6Hy NOBPLIMHY 3@ 3aLTUTY OA KOpO3uje

« n3abepe oarosapajyhe cpeacTso 3a 3awTnTy

* N3BOAM NOCTYNaK HaHOWeHa 3aWTUTHUX Npesnaka

 06jacHn TexHWuKe KapaKTepucTuke CTpyroea, rioaanuua n 6pycunmua

© HaBeAe OCHOBHE AEN0BE, CK/IONOBE U MOACK/IONOBE YHUBEP3aHWNX MalWWHA anatkv

06jacHn HauMH paja YHUBEP3aNHUX MalwwHa anaTkn
« opabepe yHuBep3anHy MalwuHy anaTky y 3aBUCHOCTW OA BPCTe 06paae Ha NpunpemKky

* onabepe anat u nomohHn npuéop

YBoA y MaluMHCKY npunpemy

* MocTynak Meperba U KOHTPONMCarba AYXWHCKUX Mepa, YrnoBa, nonoxaja obnvka u xpanasoctu
* YyBarbe n oapxasaree Mepuna

* TeXHUUKO TeXHONOWKa AOKYMeHTauuja

* Mepe 3awTnTe Ha paay

Cresaie n npuapxkaBate

* OupTaBarbe 1 obenexasarbe

* Mpubop 3a cTesarbe U Npuapx)asare

* CTesarbe W npuapxasaroe

O6papa 6y

nyny

* MawwuHe, anat 1 npubop 3a Gylere, NPOWMPUBaHLE U yNylITame
« Bylwerbe, NpowmnpuBare 1 ynywTamwe

« OwTpetrbe pesHor anata 3a Gylwere

Ceuerse n oacelare

* MawwuHe, anaT 1 npubop 3a ceyerse 1 oacelarbe

* Ceyerbe pyUHOM, €N1eKTPUYHOM 6pPYCHMANLIOM N TecTepoM

* Oaceuarbe cekaumma

CaBuj " j
* Ucnpasmatbe MaTepujana

* Wcnpasbatbe Tpaka, NMMOBA M WIMNKACTMX MaTepujana
« CaBujare MaTepujana

* PasHu NoCTynuy cnajara mMatepujana

Moamasusarse M 3aWITUTa 0A KOpo3uje

+ BpcTe Ma3uBa 1 noaMasusarsa

- rpaHn4HO

~ XMAPOANHAMUYKO

~ XMAPOCTaTUYKO

~ enacToXMAPOAMHAMUYKO

~ MEWOoBMTO NoAMasnBaree

* Koposuja

* Bpcre koposuje

.

MpunpeMa NoBpwMHE 3a 3aWTUTY

.

Bpcre 60ja u nakosa

* HaHowere 3aWTUTHUX NpeBnaka

anarke ( y 6noky)
* BpcTe yHMBEp3anHUX MallMHa anatkun

* OCHOBHM NMOACK/IONOBYM YHNBEP3ANHNX MalLWHA anaTku
* KuHemaTuka pesarba yHMBEP3asHUX MallMHa anatku

* Anatu 3a obpaay pesarbeMm

« NMomohHM Npubopu 3a yHMBEpP3anHe MaluHe anaTtke

K/byuHM nojMoBM: Meperse 1 KOHTPONMCakbe, 06enexasarbe, pyyHa o6paaa, noaMasusarse, 3aWwTuTa oa
Koposnje

MHCTanauuja

* nosHaje M M NpuMetbyje 3alTUTHe Mepe OA WTETHOT yTuuaja enekTpuyHe cTpyje;
© KOPWCTY 3aLTUTHY ompemy;

* pearyje v npyxu nNpsy NoMoh yHecpeheHoM oA yAapa eneKkTpuyHe cTpyje;

* NpenosHa cMMBONE Y TEXHNYKO TEXHOMOWKO]j AOKYMEHTaumju;

 opabepe enemeHTe Ha OCHOBY cuMGONa;

* yupTa cuMBone enemeHata y AOKyMeHTaumju;

opabepe 1 KopucTy anat;

* oppxasa anat;

* NpenosHaje enekTpoTexHNyKe MaTepnjane;

* No3Haje MexaHUYKe M eNneKkTpUYHe KapakTepucTvke Matepujana;
* KOpWCTW CTaHAapAe U KaTanore Npon3BoAa;

* NpenosHa eneKTpoeHepreTcke, eNeKTPONHCTaNaLUMoHe, TeNeKOMyHWKaUMOHe, onTUuKe n
Kabnose 3a lokanHe payyHapcke Mpexe;

* CKMHE M30Maumnjy, HacTasu 1 U30syje NPOBOAHMK;

* NocTaBM MUKPOKOHeKTOpe Ha kpajese UTP kabna;

* noBexe NoMohy NPOBOAHMKA OCHOBHW MHCTanauMoHn npuéop;

* noBexe NoMoNy NPOBOAHMKA TeNEKOMYHWUKaLMoHK npubop;

* nosexe noMohy NPOBOAHMKA OCHOBHM NPUEOP NOKANHUX PayyHapPCKUX Mpexa;

* KOPUCTM @HasorHe u AUrMTanHe MepHe MHCTPYMeHTe;

3awTuTa OA WTETHOT A/IOBatba eNeKTPUYHE eHepruje
* YTUUaj eneKTpuyHe CTpyje Ha Yoseka

 Mepe 3awTuTe Ha pagy

« Mpyxatbe npse nomohu

CuM60nM y eNneKTpoTexHuumn

© CMMBO/IM 1 O3HaKe y eNeKTPOTEXHNLM

Anati 1 Npn6op y enekTpoTexHuumn

 AaTi KOju Ce KOPUCTE Y eNneKTpOTeXHNUM

« AnaTut KOju Ce KOpuCTe 3a NoCTaB/bakbe /IoKaHe pauyHapcke Mpexe (KnewTa 3a KpuMnosatse,
YHUBEp3anHu CTpUnep, KoakcujanHu cTpunep)

* OapxaBatwe anata

EneKTpoTexHUuYKn MaTepujanu

* MposoaHuum (6akap, anymuHujym, cpebpo, 3naTo), ocobuHe n npumeHa
* MonynpoBoAHNUM (CUANUMJYM U repMaHnjym), ocobuHe u npumeHa

* M30n1aumoHn MaTepujani  AnenekTpuum (NNacTuuHe Mace, NepTUHaKC, KNMPUT, ryMa, NpewnaH, IMCKYH,
CTaKno, Kepammka, noplysiaH), 0CO6MHe 1 NpuMeHa

* MarHeTHW MaTepujanu (MeKu 1 TBpAM MarHeTuum: bepuTi, anHnKo MarHeTUUmM Ha 6asu peTkux semarna),
ocobuHe u npumMeHa

« MPOM3BOAN KOjU Ce KOPUCTE y enekTpoTexHNUM (Xuue, kieme, n3onaumoHe Tpake, 6yxupu, usonaumje,
CTanHu MarHety,...)

n "

* NoJecH UHCTPYMEHT (jeaHoCMepHa, Hau3MeHWyYHa cTpyja), onabepe MepHo noapyudje;
* 0/ipeau KOHCTaHTY aHasorHOr MHCTPYMeHTa;

* M3MepU OCHOBHE eNeKTPUYHE BEIMUNHE: HAMOH, CTPYjy, OTNOP M KanauuTUBHOCT;

* pasfnnKyje cucTeMe HausMeHUYHe U jeAHOCMepHe cTpyje;

* NPUK/bYUM NOTPOLIAYE HA M3BOPE ENEKTPUUHE eHepruje;

* pasnnKyje cucTeMe HausMeHUYHe U jeAHOCMepHe cTpyje;

« EnexkTpoeHepreTcku kabnosm
* ENeKTPOMHCTaNaumoHn NpoBoAHMLM
* TenekoMyHMKaLMOHM NPOBOAHNLN
* ONTU4KkK Kabnosu
« Kab6nosu 3a nokanHe pauyHapcke mpexe (UTO, FTP, SFTP, USB,.
MNOCTABUTE NUTAKE

EnekTpouHcTanaymoxm npubop
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* EneKTpouHcTanaumonu npubop (ocurypaun, npeknaaym, yTudHuUe, cujannyHa rpna)
* TenekoMyHuKaunoHn npubop (pernete, TenedoHcka NPUKbYUYHULA, TeNedOHCKM yTUKaY)

* Mpubop 3a nokanHe Mpexe (MpexHe yTHuHULE, NPUKbYUHULe PATCH naHenu)

MepHu PY T
© YHWUBEP3ANHN AUTUTANHU UHCTPYMEHT
* YH/WBEP3a/IHN @aHaNO0rHN UHCTPYMEHT
W3BOpK enekTpuyHe eHepruje

* M3Bopy jeaHOCMepHe CTpyje (ranBaHCcKu enemMeHTH, UCnpassbayu, akymynaTop)

¢ NPUKIbY4N NOTPOLUIAYE HA U3BOPE eNeKTPUYHE eHepruje; * N3Bopyn Han3MeHWuHe cTpyje (TpodasHu 1 MoHOdasHK cuctem)
 opabepe matepwjan; Meko nemmerse

¢ U3Bele Npunpemy 3a nemberbe; * Cnajarbe NPOBOAHMKA NEeM/berbeM

* U3BPLIN NEM/bEHE; * Jlem/berbe Ha WTaMnaHoj nnoum

« onabepe Ha OCHOBY O3HaKe OTMOPHMK, KOHAEH3ATOP W KaneM; MacuBHU eNeKTPUYHU eNleMeHTH

® UCMUTa UCMPABHOCT eneMeHarTa; * OTnopHuumM (HaunH uspaae, BpcTe, obenexasare, NpUMeHa)

® 3aMeHW 1 yrpaau nacuBHe eneMeHTe y oarosapajyhe cTpyjHo Kono; « KoHaeH3aTopu (HauuH u3paae, BpcTe, obenexasarbe, NpuMeHa)

* KanemoBu 1 TpaHcdopmaTopu (HaumH n3paae, npumeHa)
Hacrasa y 6noky

* Vi3pasa Moaena enekTpuyHe UHCTanaumuje, cactae/beHe o4 Marber 6poja CTpyjHUX Kpyrosa, npema 3aaatoj
€/1EKTPUYHO] Wwemm

 VicnuTmBarbe 1 3aMeHa eNeKTPUYHNX eNleMeHaTa Ha WTaMnaHoj nnouu

« Crajarbe NPOBOAHNKA U €IEKTPOHCKUX a MekuM y HUja enexTpuyHa Kona
npema 3aaaroj wemun

KrbyuHm nojmosu: anati, npubopu n cUMGONN y eNeKTPOTEXHULIM, eNeKTPOTEXHUUKM MaTepujanu, Mepere
€/IKTPUYHMX BENUUNHA

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA
Ha noueTtky cBake TeMe y4eHuKe ynosHaT ca LM/beBUMa U UCX0AUMA, NNAHOM Paja U HauYMHOM OLetbUBatba.

MNpeameT ce peanusyje Kpo3 NPakTUYHY HacTaBy y Cneunjann3oBaHoj yYMOHULMU-paanoHum. NMpunnkom ocTBapuBara Nporpama oaesberbe ce Aenn Ha rpyne Ao 15 yyeHunka. Hactasa y 610Ky ce peanusyje y paavoHWLM MAN NPOU3BOAHOM
noroHy. Mpuinkom ocTeapuBarba HacTase y 610Ky Ofesbere Ce Aen Ha rpyre Ao 15 yueruka.

¥ Toky umje moayna OC/IOHUTY Ce Ha NMpeA3Hatbe U3 MpeaMeTa TeXHWKA W TEXHOMOTM]a U3 OCHOBHE WKOME W TEXHWUKOT UpTaka. 3a o6pajy TeMe 3alTuTa 04 KOpo3nje, OC/IOHUTY Ce Ha TEOPUICKO 3Hatbe u3
MalWMHCKNX MaTepujana.

MNpenopyyexn 6poj yacosa no Temama je cneaehu:

* YBOA Y MalMHCKy npunpemy (4 yaca)

« CTesarbe n npuapxasarbe (4 vaca)

* Obpana 6ywerbeM, NPoWMPUBaKLEM U yNywWwTareM (6 Yacosa)
* Ceuerbe 1 oaceuarbe (6 4acosa)

* CaBujare, UCNpaB/barbe U cnajarbe (6 vaca)

* Jlemmerse (4 vaca)

Mo, W 3awTtnTa oa je (6 vaca)

* Hacrasa y 6noky (18) yacosa

Y ToKy \je moayna eNeKTPUUHUX MHCTanaumja, OC/I0HUTH Ce Ha Npea3Harbe U3 NpeAMeTa TeXHUKa W TEXHO/OrMja U3 OCHOBHE LIKO/e U OCHOBAa eNneKkTpoTexHuke. Mporpam je caunkbeH Tako Aa ydeHWuumn
CTeKHy yBUA y AENOKPYr NOCIOBA W PafiHMX 3aAaTaka y noapyyjy pasa Enektpotextuka.

MNpenopyyexn 6poj yacosa no Temama je cneaehu:
* 3aWTNTa OA WTETHOT JleNoBatba eNekTpuyHe eHepruje (2 yaca)
* Cumbonu y enektpotexHuum (2 vaca)

* Anatu v Npubop y enekTpoTexHnuum (2 vaca)
 EnektpotexHnukn matepujanu (4 yaca)

* MpoBoaHWUM U kabnosu (4 yaca)

* EnekTpouHcTanaumonu npubop (6 yacosa)

* YHMBEP3a/IHM MEPHN MHCTPYMEHT (4 yaca)

* 13BOpM eneKkTpuyHe eHepruje (2 vaca)

* Meko nemrbere (4 vaca)

* [acuBHW enekTpuYHN enemenTm (6 yacoea)

* HacraBa y 6noky (12) yacosa

MoTpe6Ho je npunukom o6paae cBake HacTaBHe TeMe, y4eHUKe YNno3HaTh ca cneumuyHocTUMa 6e36eAHOCTM M 3aWwTuTe Ha pady ca oApeheHnM anaTtuma, npubopyuMa v MawuHaMa. 3a NpakTYaH paa Ha NojeAnHNM TemMaMa NoTpebHo je Aa
KOPHUCTe W cneunduyHy 3alWTuTHY onpeMy (Ha NpyuMep Npu pasy Ha KOHKPETHOj MalwnHN UTA.). MHCMCTUPaTV Ha CUCTEMATUYHOCTM W MPYUMEHN TEOPMJCKNX 3Hatba y U3paau NPaKkTMYHUX 3aaaTaka.

3a camocTanHe Bex6e yyeHuKa, HacTaBHUK npunpema noTpebHe enemeHTe 3a BeXOy (MalwuHy, npunpemak, Matepujan, anat, npuéop 1 NOTpebHy AOKyMeHTaumjy).

Moayn MawmHcka npunpeMa ysoan yueHuke y cdepy U3BpLIMAAYKOr M NPOU3BOAHON paaa, Y aMbujeHT MaluMHCKe paanoHnue, y Kojoj ce npouec obpasoBarba 0ABMja Y APYTMM YCNOBMMA W ApyraunjumM MeToAama u CpeacTBuMa pada oA
OHMX KOJe Cy yHeHMUM [0 Taaa CPeTanu. 3aTo y CaMoM NOYeTKY yueHnun Tpeba Aa ynosHajy NpuHUMNE 1 Npasuna NoHalwara y paanoHuUM, PaaHy v TEXHOMOWKY AUCUMMINHY, CPEACTBA U MePe 3alUTUTE Ha Pajy U HUXOBY NPUMEHY.

MpaKTUYHKM paa yueHnka Mopa 6MTM OCMULLbEH, @ CBaka aKTMBHOCT Pa3yM/biBa. Ha Taj HauuH ce NoacTUye MO T 3a paau jaj cr TW y4eHuKa, 0CTBapyje ednkacHoCT 1 60/bu KBanUTeT pada. [la 61 ce To
NOCTUINIO NPaKTUYHM Paa MOpa 6UTH, y CBUM CBOjUM (hasaMa, aHanM3npaH v pasjalkbeH. HemocpeaHoj UsBpLUNNayUKoj akTUBHOCTV AEMOHCTpaunju HacraBHMKa M HOBOj BEX6W yueHnka, Mopa Aa NpeTxoae (y 3aBUCHOCTY OA KapakTepa W
COXEHOCTU PajHOr NOCTynKa 1 papa) o6j 3aKOHMTOCTW WK Kpaha ynyTCTBa O PyKOBarby anaToM, MalnHaMa U MEPHUM MHCTPYMEHTUMA. YBeK Tpeba MHCUCTUPATH Ha NoLTOBakby NPOMMCa O 3aLWTUTH
Ha pajy, Ha NpUMeHN Mepa WTeAre eHepruje, MaTepnjana, anata, npubopa n MawwHa.

Mporpam Mosyna MawmHcka NpunpeMa Moxe Aa Ce 0CTBapyje MpYMEeHOM NPOU3BOAHMX AUAAKTMUKNX BEXGM Y LENMHM UM YKIbyUMBatbeM y MPO-W3BOAHM PaA Y MOjeAVHNM CErMeHTMMa nporpama. Y CBaKoM Cyuajy HacTaBHUK BpLN
ANAAKTUYKY paspady TEMaTCKUX LenuHa nporpama, hopMupa BexGe, palunaryje nx Ha eNleMeHTe 04 3axBaTa v Onepaumja Ao CIOXeHMjuX paaosa. HacTaBHMK MMa TEOPUICKY MOANOrY y CBOM paly Ca 3HakbWUMa Koja yYeHUUM CTUdy napanento y
OKBWpY cajpXaja TeXHUUKOT LipTarba, MalMHCKUX MaTepujana, MexaHuke, husnke u MaTemaTuke. 360r Tora HaCTaBHWK MOpa Aa No3Haje caapxaje OBMX NpeaMeTa u Aa OCTBapyje CTanHy Capajtby Ca HacTaBHWUMMA OCTanux CTPYYHUX npeameTa.

Cappxaje jeAHe TemaTcke LUeNMHE HUje HEOMXOAHO YBEK OCTBApMBATH Y LNOCTM Na 3aTM MpenasuTi Ha Apyry. Moryhe je y 3aBUCHOCTM 0A KapakTepa BeX61 Unu NPOM3BOAHOT Pada, HAacTaBy OCTBapvBaTM KOMGUHOBAHO ca ApYriM
cappxajuma (nocTynumma, onepaunjama) y Ayxem nepuoay. Tamo rae yHeHMUM HUCY NCTOBPEMEHO aHraXoBaHW Ha UCTUM PaAHMM OmepauujaMa 1 3axsaTiMa, noTpeGHO je MpaTuTi paj CBakor yyeHuka noHaoco6 v BpeMe NpoBeAeHo Ha
NOjeANHUM PaAHUM aKTUBHOCTUMA.

PaaHe 3ajaTke y norneay wuxose croxeHocTu Tpeba, no MoryhcTsy, npunarohasaTit HUBOY OCMOCOB/LEHOCTN yUeHMKa.

Moayn MawmHcka npunpema, Tpeba opr: Wy WKONCKO] . Mporpam ce cNpoBoAM No yHanpea AeduHUCaHOM peaocieay N3MeHe pagHuX MecTa. Paaun WwTo edukacHujer ocTeBapuBarba NporpamMa CBakn yYeHUK Mopa uMmatun
CBOje paAHO MecTo 1 oarosapajyhu anat v npuéop.

Mpunukom peanusauvje yacosa NpakTMYHOT paja ca anatvma, ypehajuma n MawnWHaMa, HaCTaBHUK NPaTV paA CBaKOr y4eHUKa Ha PaAHOM MECTY M yKasyje My Ha rpelke npy paay.

W36op meToaa u 06nvka pada 3a CBaky TeMy oApehyje HacTaBHMK y 3aBUCHOCTM OA HacTaBHWX Caapxaja, CNocoGHOCTM v noTpeba yyeHuKa, MaTepujanHux v Apyrux ycnoea. Kopuctutu sepbanHe MeTode, METOAE AEMOHCTpauuje,
TeKCTyanHO-UyCTpaTMBHe MeToAe.

Cappxaje nporpaMa je HEONXOAHO Peanu3oBaTh CaBPEMEHNM HAacTaBHWUM METOAAMa U CPeACTBMMA. Y OKBMPY CBaKe NpOrpaMcke LeuHe, yyeHnke Tpeba ocnocoﬁn,aaam 3a: CaMOCTa/IHO NPOHaNaxerbe, CUCTEMaTM30Batbe U Kopulhere
vHdOpMaunja U3 pasnnuUTUX M3BOPa (CTPYYHa MTEpaTypa, MHTEPHET, Haconmcy, yUGeHnLm); BUSyenHO onaxatbe, nopeherse 1 Besa usmehy p: (Hnp. T cappxaja npeameTa ca CBaKOAHEBHUM
MCKYCTBOM, CaapXajuma Apyrux npeaMeTa v Ap.); TMMCKW paa; CaMONpoLeHy; Npe3eHTaunjy CBOjUX paaoBa v rpynHUX npojekara n edukacHy BU3yenHy, BepbanHy n nmcaHy KOMyHMKaUnjy.

Mpeanoxenu cy cneaehu obnmum paga: GpoHTanHW, pas y rpynu u UHANBWAYaNnHW paa.

YyeHuULMMa HarnacuTh Aa CTeUeHe BELTUHE U 3Hakba KPO3 OBe TeMe, MMajy BeNuKy NMpuMeHy Ha 610K HacTaBu U3 NpeaMeTa XuapaynnuuHe v NHeyMaTcke KOMMOHEHTe, XMAPayIMYHY 1 MHeyMaTCkin CUCTeMM Kao 06jeKTu ynpasrbarba U Ha
13 npeameta O, € 1 MOHTaXa MeXaTPOHCKUX KOMMOHeHaTa.

Tema B/IOK HACTABE YHuBep3anHe MalwmnHe anatke je /0rMuKky HacTaBak MPETXOAHNX TeMa y OKBMPY Moay/a MalwwHcka npunpema i uMa 3a unb yNo3Hasare yueHnka ca MOryhHoCTMMa M3paje jeAHOCTaBHNINX 3aMEHCKMX AenoBa Y
MOCTYMKyY 0ApPXaBakba MEXaTPOHCKUX cucTeMa. MnaH 1 Nporpam HacTase 1 yuera 3a TexHuuapa MexaTpoHuke OMOryhasa Aajbe CTULabe 3Harba 1 BEWTNHA U3 0Be 061acTh Kpo3 u36opHM npeameT TexHonoruja o6pase Koju je y rpynu n3GopHux
CTPyYHMX NpeameTa y Apyrom paspeay. Mpu peanusaumju B/TIOK HACTABE y4eHuke ynosHaTi ca OCHOBHMM KapakTepucTikama MaluMHa anaTku, MoryhHOCTUMa HUxoBe NpuMeHe 1 Bpctama obpaje Koje Mory [a ce W3Beay Ha OBUM MalmHama.
[eMOHCTpUpaTH paa CTpyra, rioAanvue 1 6pycuinue. 3ajeaHo ca yueHnunMa n3paanTi jeAHOCTaBHUM MAWMHCKM A0 HA KOHBEHUMOHA/HO] MaLWMHK anaTku Kopuctehn HajjeaHoCTaBHuje nocTynke obpade pesarbeM (y3ayXHa v nonpeyHa
obpaaa, oaceuarse v cn.). AkueHaT 6710k HacTaBe HWje Ha pa3Bujarby BEWTUHE TaYHOCTU W NPeUU3HOCTU u3paje, Beh Ha yno3HaBarby Ca OCHOBHMM MOCTYNuUMMa MalwuHcKke obpaje pesarseM.

Mpu peanusaumnjn BJIOK HACTABE 13 moayna MpunpeMa eneMeHaTa eNeKTPUYHUX MHCTanauunja HactasHuk Tpeba Aa oCMACK 3aaaTak rae 61 yYeHUK CUCTEMaT30Ba0 CTeyeHa 3Harba. HacTaBHUK MOXE @ OCMUCAN HEKONNKO
pasnMunTUX 3aaaTaka.

6. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

Kapa je y nuTary HacTasa OpujeHTUCaHa Ka UCXOAMMA, MOpa Ce NPaTUTV HaNpeaak yYeHnKa y KOHTUHYWUTETY. BpeaHoBare 0CTBAPEHOCTM UCXOAA BPWIMTM KPO3: npaherse 0CTBAPEHOCTM MCXOAA M TECTOBE NPaKTUUYHMX BEWTUHA. MpaBuIHOM
npoueHom ,ay6uHe” yceajarba 3Harba (3Harbe, pasymeBarbe, NPUMeHa, aHanusa, cuHTesa, 1ja), HacTaBHUK BpeAHyje Npouec HacTaBe M yyera, NPoAyKTe yyera M concTeeHn paa. [a 6u BpeaHoBarbe 6110 06jeKTUBHO 1y
DYHKUM}M yuerba, MOTPEBHO je YCKIaauTI HUBOE UCXOAA M HAUMHE Ouerb1Barba.

CyMaTMBHO ouerbuBatbe NoTPeGHO je BPLMTM Ha Kpajy cBake peanusosaHe Teme (v y Toky peanvsauvje Teme). CyMaTuBHE oLeHe Ce MOTYy M3BECTW W3 pasnuuMTUX HauMHa BpeAHOBaka ( npeseHTauujy uspaae pasHor 3ajaTka-ycMeHo
objawrbaBarbe paaHor 3a4aTka, NPaKTUYHW 334auy, CaMoCTasHUX PaAoBa M MPYMHNX PaZoBa, YCMEHOT NCMUTWBatba). MOTPeGHO je A03BONUTM Aa yueHUUM ouekbyjy jeAHn Apyre Kao M Aa BpLUE CaMOoMpOoLieHy OCTBapeHUX NCxoaa.

Mpu cyMaTMBHOM OLeHMBatbY yueHUKa Naxiby Tpeba 06paTuTh Ha: TauHOCT U3pade, KBanuTeT 06paje, YPEAHO OApXaBake PasHoOr MecTa, pauMoHanHo Kopuwhetbe MaTepujana v eHepruje, Yysarbe anata, npubopa, ypehaja v MawmHa n
npasunHo Kopuwherbe CPEACTaBa 3alWTUTe Ha paay.

Y ToKy peanusaumje HacTase U3 jeaHOr MOAyNa, HAaCTaBHUK Aaje MPUMKY yYeHUKY Aa NOMpaBy OUEHy M3 MOAyNa KOju Cy paHuje peanusosaHu.

WHcTpyMeHTe 3a hOpMaTMBHO OUeHMBabe HacTaBHWUK 61pa NpemMa BPCTW akTMBHOCTW KOja ce BpeAHyje. Y npouecy yuerba HaCTaBHUK je MoaepaTop KOju ycMepaBa M NOACTMYE paj ydeHuka. HacTaBHMK aHMMWpa yueHuke, oxpabpyje,
KOPUCTW nAaeje y4eHnKa 3a aHannsy Kiby4HuX NojMoBa v caapxaja. HacTaBHuk npunarohasa noayyasarbe Ha OCHOBY NoBpaTHe MHGopMaunje Kojy Aobuja oA yueHuka. Kaaa je y nuTatby M3paaa caMoCTanHNX PafoBa MOXE Ce MPUMEHNTH ,, YeK
nucra™ y Kojoj cu NpukasaHu HMBOM NocTUrHyha yyeHuKa ca nokasaTesbMa UCMYHEHOCTU, @ HacTaBHKK Tpeba Aa 03HauM NokasaTesb KOju OAroBapa yyeHuKy.

Mpaherbe HanpenoBarba yuyeHWKa Ce 0ABNja Ha CBAKOM Yacy, CBaka aKTMBHOCT je 4o6pa NpuMka 3a NpoLeHy HanpeaoBarsa v AaBarbe NoBpaTHe MH(pOPMauMje, a OLerbMBarbe yUueHuka ce 0aBuja y Cknady ca MpaBuaHUKOM O OLerUBatby.
Yuenuke Tpeba ocnocobrbasati v oxpabpueaTi Aa NpoLetbyjy COMCTBEHM Hanpeaak y OCTBapuBakby 3aAaTaka NpeaMeTa, Kao M Hanpeaak APYrix yyeHuka y3 oarosapajyhy aprymenTtaumjy.

Haszus npeamera: TEXHUYKA MEXAHUKA CA MEXAHU3MUMA

1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

PA3PEl HACTABA MNOCTABUTE NUTAKE
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Hanomena: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061uk pasa
2. UWBEBU YYEHA:
- Yno3HaBarse yueHnka ca BpCTaMa U 3aKOHUTOCTMMA KpeTaka MaTepujasiHe Tauke

- Yno3HaBarbe yyeHuka ca KMHEMaTUKOM KpYTOr Tefa, TPaHCIaTOPHUM KpeTarbeM, 06PTHUM KpeTakbeM, PaBaHCKUM W CIOKEHUM KpeTarbeM

- Yno3HaBarbe yueHuka ca onwtmm Al Tauke, noj pana n cHare

-y yueHuka ca KpyTOr Tena

- Ocrocobrbasatbe yueHuKa 3a NPUMeHy 3aKoHa KMHEMaTUKe W AMHaMUKe Y peluasatby 3ajaTaka u npobneMa MalunHcke npakce
- Pa3Bujarbe NIOTMUKOr MULbErba W pacyhuBarba KOA yYeHNKa U CUCTEMATUYHOCTY Y PeluaBarby TEXHUUKUX npobnema

- Ocnoco ydyeHuKa Aa pasyMejy yTuuaj cuna Ha KpeTarbe Tena

- Yno3sHaBatbe y4eHuKa ca OCHOBHWUM NPUHLMNWMA KWHEMATUKE U ANHAMUKE MeXaHu3ama
3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

ncxoau
TEMA NPEMOPYYEHU CAAPXXAIN / K/bYYHU MNOIJMOBU CAAPXAJA
Mo 3aBpleTky Teme yyeHuk he 6uTH y cTaky Aa:

* Mojam KMHeMaTuKe W NpeaMeT NpoyYaBarba
 AedMHMWE KMHEMATHKY KaO €0 MeXaHuKe 1 06jacHy HeH 3Hauaj y TexH!um
* Mojam maTepujanHe Tauke
« o6jacu nojam mMaTepujanHe Tauke
 PedepeHTHM cucTem 1 oapehynBatbe Nonoxaja Tayke y paBHU M NpoCTopy

OCHOBHM NOjMOBY Y * o6jacHn nojam cuctema pedepeHumnje n HaBeae HaunHe oapehuBarba Nonoxaja Tauke y
KnHemaTum paBHYM 1 NpocTopy « Mojam 1 ocHoBHa noaena kpeTarba
* M3BPLIM OCHOBHY NMOAENY KpeTakba « OCHOBHU MOJMOBM M BENWUMHE KOje ONUCYjy KpeTatbe (MHuja nyTarbe, nyTaka, NyT, 3aKoH nyTa, 6p3vHa, 3aKoH

. . . 6p3vHe, Bpeme)
 AeuMHMLLIE OCHOBHE MOJMOBE W BENUUMHE KOje OnuCyjy KpeTarbe
KrbyuHu nojmosm: kpetarse, nyT, 6psuHa, y6p3arse, Bpeme

« MpaBoNMHMjCKO KpeTatbe MaTeph] Tauke (p: PHO 1 NP )

* AepUHNLE NPABOMHNICKO KpeTakbe MaTepujanHe Taduke W Hanpasu pasnnky uamehy * OppehuBarbe NMHWje nyTake, nyTare, 6p3uHe 1 ybp3ara Npu NPaBOIMHUICKOM KpeTakby MaTepujanHe Tauke
PaBHOMEPHOT 1 NPOMEH/BUBOT KpETarha
* KpMBO/IMHHMCKO KpeTake MaTepujasHe Tauke (PaBHOMEPHO 1 MPOMEHIbUBO)
* aedrHULIE KPUBOIMHWICKO KPETake MaTepujanHe Tauke
KuHematuka matepujante . * OnpehuBatbe MHMje nyTarbe, NyTarbe, 6p3nHe U y6p3arba Npu KPUBOIIMHUICKOM KPeTarby MaTepujaiHe Tauke

* oapean nyTarby, 6p3nHy 1 y6p3atbe 3a KapaKTEPUCTUUHE BPCTE KpETarsa MaTepujaHe Tauke
Tauke o KnHematuuku avjarpamm
® UpTa KMHemaTuuke aujarpame (v - t, a - t, s - t)
 KpyXHo KpeTarbe MaTepujasiHe Tauke (PaBHOMEPHO M MPOMEHILUBO)

* HaBese NpuMep 1jKOr KpeTatba, 1jCKOT KPETarba 1 KPYXKHOT KpeTarba
(kao cneumjanHor oﬁana KPMBOMMHUICKOT KpETarba) 13 MalMHCKe npakce « Bp3uHa 1 y6p3atbe (HOPMaHO M TaHTEHLMJANHO) KOA KPYXKHOT KPETarba MaTepujaHe Tauke
K/by4HM NOjMOBM: NPaBO/IMHMCKO KPEeTarbe, KPUBO/IMHMICKO KpeTatbe, KPYXHO KpeTarse
« Mojam kpyToOr Tena, 3aaaum KMHEMaTnKe KpyTor Tena
« TPaHCIaToOpHO KpeTake KpyTOr Tesia (KOHauHe jeAHaunHe KpeTarba, inHuja nytare, 6p3vHa u ybpsare
KapaKTepuUCTUUHe Tauke KpyTor Tena)
* aeduHULWE KPYTO TeNO M HaBeae pasnore ysohera NpeTnocTaBke KPyTocTu Tena * O6pTarbe KpyTOr Tena OKo HenoMuyHe oce (yraoHa 6p3uHa, yraoHo ybp3arse, 6p3uHa u ybp3are)
* pasnukyje BpTe KpeTarba KPyTOr Tea U HaBe/le HIXoBe KapaKTepucTike « Mojam paBaHCKOr KpeTarba KPyTor Tena, KOHayHe jeAHauYMHe PaBaHCKOr KpeTarba KpyTor Tena
KnHeMaTnka KpyTor Tena | yupTa 1 u3padyHa 6pavHe 1 y6p3arba npemMa 3afatim nogaunma « Pasnararbe PaBaHCKOT KpETarba KPyTOr Tefla Ha TPaHCIaTOPHO U 0BPTHO KpeTarse
* pasnuKyje anconyTHO U PeNaTMBHO KpeTare * TpeHyTHM non 6p3vHa paBaHcke durype, Teopema o npojekumju 6p3vHa ABe Tauke pasaHcke durype
* o6jacHu nojam cTeneHa cnoboae kpeTarba * Onpehusarbe 6p3nHe 1 ybp3arba Tayaka KpyTor Tena Koje BplM paBaHCKO KpeTarbe
* CnoXeHo KpeTatbe MaTepujanHe Tauke, oapehnsarbe anconyTHe 6pavHe n anconyTHor ybp3arba Tauke Koja BpLM
C/IOXEHO KpeTatbe
K/by4HM NOjMOBM: TPAHC/IATOPHO KpeTatbe, PaBaHCKO KpeTarbe, nosi 6psuHa, o6pTatbe KpyTor Tena
* AedUHMWE MEXAHM3aM, HEroBe YIaHOBE U KUHEeMaTCKe Bese « Mojam MexaHM3Ma, UnaHoBM, KUHEMaTCKU MapoBM, KUHeMaTCke Bese, CTenenu croboae KpeTara
* M3BPWM NOAENY MeXaHW3aMa npema TUMy KOHCTPyKuuje 1 mpema dyHKumjn o KOHCTPYKUMOHO — dhyHKL
KnHeMaTnka MexaHu3aMa | pasvKyje KapakTepuCTUUHE TUMOBE MeXaHU3aMma 1 HUXOBY NpUMeHy « PenatiaHo , anconyTHo 1 aHanM3a novep: KIbYUHVX 4NaHOBa MexaHM3ama (MonyxKHIX,

p
« NPEABMAN MOMEPAIbE AENa MEXaHM3MA HA OCHOBY KPETarba HeroBux OCTanvx eneMeHara KyJMCHMX, 6peracTux, 3ynyactux, MOTOpHMX (DPUKLMOHNX M MEXaHWU3aMa Ca eNacTUUHUM YNaHOBMMA)

« HaBe/ie MPUMeHy MexaHW3aMa Ha MalwwHama u ypehajuma u3 MalmHcke npakce K/byuHu nojMoBu: MexaHusam

¢ OCHOBHM NOjMOBM M NpeAMET NpoyyaBarba AMHaMUKe
* HbyTHOBYM 3aKOHK

« MpaBoNMHMICKO KpeTatbe MaTepujanHe Tauke NoA AEjCTBOM KOHCTAaHTHE cune

. “ al 3Hauaj yBoherba Mace nNpu NpoyyBarby KpeTarba
. . « Cneumjantu cnyyajesu NpaBoNMHMICKOT KpeTaka MaTepujanHe Tauke (CNo6oAaH Nad, XuTal HaBuwe v xuTau
* NpopadyHaBa KapakTepucTuuHe npu np KOM KpeTatby MaTepu] HaHWxXe y 6e3Ba3AYLIHOM NPOCTOPY)

Tayke NoA AJCTBOM KOHCTaHTHe cune

 Kp1BO/IMHUMCKO KpeTatbe MaTepujasHe Tauke
. peuJaBa jeaHocTaBHuje 3apaTke U3 CreunjanHux Cydajesa npasBoMHUICKOT U
i KpeTara MaTepujanHe Tauke « CneumjanHu cryuajesn KpUBOJIMHMICKOr KpeTarba MaTepujasHe Tauke (XOPU3OHTaHM 1 KOC XUTal y 6e3BasaylHi
npocTop)

Tatke * 06jacHy 3aKOH NMPOMEHE KOIMUMHE KPeTatba U 3aKOH NPOMEHE KMHETUYKE eHepruje
 KonnunHa KpeTarba, 3aKoH MPOMEHE M 3aKOH 0ApXarba KONMUNHE KpeTaka MaTepujante Tauke
* AedMHMWE Paj, CHAry 1 CTeneH KOPUCHOT AejCTBa M BPLIM HUXOBO U3padyHaBatbe Ha
KOHKPETHWUM npumepuMa * Mojam u BpCTE eHepruje

* feduHUWe cuny nHepuuje n npumenn Janambepos NpUHUMN 3@ MaTepujanHy Tauky Ha * 3aKOH O NPOMEHMN KNHETUYKE eHepruje

KOHKPETHOM npuMepy .
* Pag, cHara, cTeneH KOpUCHor gejctsa

* [lanambepos NpMHUMN 3a MaTepujanHy Tauky

Krby4Hu nojMoBu: HbyTHOBM 3aKOHW, KOIMYMHA KpeTatkba, eHepruja, paa, cHara

* Mojam maTepujanHor cuctema, cune Koje AejcTeyjy Ha MaTepujanHu cuctem

. N A :
neduHULWE MaTepUjanHu CUCTEM U Cune Koje AejcTBYjy Ha rbera « Maca v cpeauwTe cucTema

. 05i :
AvHaMuka cuctemMa 06jacku nojam uewTpa uaca * 3aKOH O MPOMEHU KOIMUMHE KpeTatba cucTeMa

MaTepujanHux Tauaka * 06jacHK 3aKOH O MPOMEHU KONIMYMHE KpeTarba U 3aKOH O MPOMEHU KUHETUYKE eHepruje « KMHETUUKa eHEprytja 1 3aKOH O MPOMEHN KMHETUUKE eHeprije cucTema
cuCTeMa MaTepujanHux Tauaka

* [lanambepos NpMHUMN 33 CUCTEM MaTepujanHux Tayaka
* NpuMenn [lanamM6epos NpyHUMN 3a CUCTeM MaTepujanHux Tayaka Ha KOHKPETHOM npuMepy

Krby4Hu nojMoBu: MatepujanHm cuctem

* KnHetnuka eHepruja KpyTor Tena (npu TpaHCNaToOpPHOM KpeTatby, 06pTaky OKO HENOMUYHE OCe, PaBaHCKOM
KpeTaky)
* NpopayyHa KapaKTEPUCTUUHE BENNYMHE NPU TPAHCNATOPHOM, KDYXHOM U PaBaHCKOM

KpeTatby KpyTor Tena Paa cuna koje AejcTBYjy Ha KpyTO Teno (Npu TPaHCNaTOPHOM KpeTary, 06pTakby OKO HEMOMUUYHE OCe, PaBaHCKOM

KpeTary)

AvHaMmuka KpyTor Tena

Krby4yHM nNojMoBuM: KMHETUUKa eHepruja, paa cina

* Knacudukaunja n aHanusa cuna y MexaHusMmma
 youu cune Koje ce jaBsbajy y KapakTepucTuyHNM BennyiuHama « PeayKTOpYM 3a BeMKe NpeHoCcHe 0AHOCe

AvHaMuka MexaHusama
 pasnuKyje NpemMa HaMeHn N KOHCTPYKUMN BPCTe PeayKTOpa U HUXOBE KOMMOHEHTe « PeAyKTOpY 3a NpOMEH/bIBE NPEHOCHe 0AHOCe

KsbyuHu nojmosm: peayktopn

4. YNYTCTBO 3A ANWAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA
Ha noueTky cBake TeMe y4yeHUKe yNo3HaTH Ca UM/beBMMA U NCXOAMMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa U HauMHMMa OuerbuBarba. MpeAMeT ce peannsyje Kpo3 TEOPUCKY HACTaBY Y YHMOHWUN UM CNEUNjann30BaHoj YHUOHNLM.
MNpenopyueH 6poj Yacosa no Temama je cneaehu:

* OCHOBHM NOjMOBW y KMHeMaTUuu (3 vaca)

* KnHemaTtuka maTepujanHe Tauke (20 yac)

* KnuHematuka kpyTor Tena (21 yaca)

* KnHematuka mexaHusama (12 vacosa)

* [InHamMnka MaTepujanHe Tauke (21 vaca)

* [InHamMnka cuctema matepujanHux tadaka (10 yacosa)

* [InHamuka kpyTor Tena (6 Yacosa)

* [InHamMmnka MexaHusama (9 yacosa)

MpUnMKoM ynosHaBatba y4eHUKa ca OCHOBHWM MOJMOBMMA Y KMHEMATMLM HaCTaBHWK Tpeba Aa Ce OCIOHN Ha 3Hatba Koja Cy YYEHUUM CTeKnM u3 $usnke, Koja je noTpe6HO NpBo yTBPANTH, @ MOTOM NPOWMPUTY (MPOBEpPa 3Hatba CTeYeHNX U3
u3MKe MOXe ce MPOBEPUTH KPO3 MHWLMjANHW TecT). YueHuunMa Tpeba HarnacuTi sHavaj oapefusarba Nonoxaja Tauke y paBHu M MPOCTOPY, @ CBUM y4eHUUMMa Mopajy 6MTM MOTMYHO jacHM NojMOBYM KPYTOr Tena, MaTepujanHe Tauke, Wwra cy
KOHauHe jeAHaunHe KpeTarba, Kao W NyTara, MHMja NyTarbe W 3aKOH nyTa.

YueHuke Tpeba NOCTYNHO YBOAWUTM y paBaHCKO KpeTarbe KPYTOr Tena, a Ha Kpajy ysex6asaTi Hay4eHO Ha NoroAHMM npuMepuMa Koje HacTaBHUK usabepe. Y oBoM aeny (c 063MpoM Ha Heros 3Hauaj) noTpe6Ho je Yewhe BPWUTU NpoBepe
3Harba Kako 61 HAaCTaBHMK UMAo YBIA Y KOjOj MEPH Cy YUEHULM CaBNafany MaTepujy.

Y KMHeMaTuUM MexaHn3ama HaBoAMTY MpUMepe MexaHusaMa MawuHa v ypehaja U3 MalwnHcke npakce Kako 61 yYeHnUM CXBaTWIM 3Hauaj MexaHU3aMa W HUXoBY yiory. HaBoauTH yyeHnKe Aa aHanusnpajy nocMaTpaHn MexaHnsaM 1 youasajy
KapaKTepUCTUYHE Tauke MeXaHU3Ma uuje KpeTarbe je BUTHO 3a PyHKUMOHUCakbE Lenor MexaH13Ma.

Mpwn o6paan AMHaMuke, K/by4HW NOJMOBK Npu 06paau Cy: paa, CHara, CTeneH KOpUCHOr AejCTBa, KUHeTUYKa U j eHepruja, KpeTarba UTA. 3a Koju Tpeba ypaanuTu Behn 6poj riessnn= ~ ~lninni na in mnunns A

BE/IMYMHA Y MALWMHCTBY BUWECTPYKa. NMOCTABUTE MNTAKE
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AnHamuky cuctema Tpeba 06paanTh Ha jeAHOCTAaBHUjUM NPUMEPUMa W BPLUMTU HUXOBY aHanM3y NPUANKOM pellasarba.

Mpwn peanusaunju Tema BeoMa je BaXHO Aa Ce YCNOCTaBK Be3a Ca 3HarbMMa CTeHeHWUM u3 dusnke, M ,

Aasath Aomahe 3apaTke Koje Tpeba peAoBHO Npernesatv n ™M cam
YuyeHnuke Tpeba ynyhueatv Ha pasnuunte nssope nHdopmMaumja (CTpyyHa nuTepaTypa, MHTEPHET, Yaconucu, yubernum) kako 6u

¥ ToKy peanusaunje HacTape Tpeba HErosaTu TUMCKM paj, CaMonpoLeHy, ecTeTuky, y

uspane

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=

M APYTUX MpeAMeTa v Ha KOHKPETHWUM NPUMEpHMa NokasaTy uXoBy NOBE3aHOCT. YyeHuummMa Tpeba

ANCKYTYjy, NpeAnaxy pasnuuuta pelersa.
5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

pasnuuuTor , 6p

rpaauBeo ca C MCKYCTBOM.

COMCTBEHOr CTaBa KpO3 apryMeHTe. YyeHUKe MOACTULATY Aa PasMuwWwbajy, 3ak/bydyjy, aHanusupajy,

Mpaherse HanpeaoBarba yYeHWKa ce 0ABMja Ha CBAKOM Yacy, CBaka aKTMBHOCT je Ao6pa npunuka 3a NpoueHy HanpeaoBarba U AaBake nospaTHe UHGOPMaumje. Y HacTaBu OpUjeHTMCaHo]j Ka A0CTU3akby MCX0Aa NpaTe ce W BpeAHyjy npouec
HacTaBe 1 yuerba, NocTurHyha yuyeHnka (MpoAyKTy yuersa) 1 ConcTBeny paa. HactasHuk Tpe6a KOHTMHYMPaHO Aa NpaTh Hanpeaak yueHnka, Koju Ce oryieaa y HauuHy Ha KOju ydeHnum napTuumMnupajy, Kako npukyrnsbajy noaatke, Kako
apryMmeHTyjy, eBanyupajy, AOKyMeHTyjy uta. [la 61 BpeaHoBare 6Mno 06jeKTMBHO 1 Y QyHKLUMjM yuerba, NOTPeBHO je yCKNaauTi HUBOE MCXOAA U HauMHE OLeHMBakba.

CyMaTMBHO oLerKBare je BpeaHoBarbe nocTurHyha yyeHuka Ha Kpajy cBake peann3oBaHe TeMe, a OLeruBare yuyeHnka Tpeba aa je y cknaay ca MpaBunHUKOM 0 oueruBary. CymaTUBHE oueHe ce A06ujajy N3 KOHTPOHUX UK NUCMEHNX
panosa, rpaduuKkux pafoBa, TECTOBA, YCMEHOr MCMUTUBAHA, CAMOCTANHUX UM FPYNHIUX PAZoBa yueHuKa.

Y dopMaTUBHOM BpeAHOBatkby HacTaBHWMK 61 Tpebano Aa NPOMOBMIIE rPyNHU AMjanor, TUMCKW paj, Aa KOPUCTK NUTarba Aa 61 reHepucao noaatke u3 Haukux uaeja, anu 1 Aa nomorHe passoj haukux uaeja, Aaje yueHMUMMa nospaTHe
vHbopMaumje, a noBpaTHe MH(pOPMaLMje A0GMjEHE OA yHeHMKa KOPUCTY Aa MPUNaroav noayyasarbe, oxpabpyje yueHnKe Aa ouetbyjy KBanuTeT CBOr paja. M360p MHCTPYMeHTa 3a (hOpMATMBHO BPEAHOBatbE 3aBUCH OA BPCTE aKTUBHOCTH KOja ce

BpeaHyje.

Hasus npeamerta: MALULMHCKW ENNEMEHTH

1. OCTBAPUBAHA OEPA30BHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

HACTABA

PA3PEQ YKYMHO
Teopujcka HacTaBa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

11 68 68

HanomeHa: y Tabenu je npukasaH roanwibu GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEA:

- Ocnocob/baBare yuyeHnka Aa pasnnkyje KapakTepuCTUUHE MaWNHCKe eneMeHTe, No3Haje NPUHLMNE HIUXOBOT BYHKUNOHNCAtbA U HaMeHy

- YNo3HaBatbe yueHuka ca kapaKkTepucTukaMma v MpUMEHOM MaliMHCKNX eneMeHaTa

- Ocnocob/baBarbe yUyeHnka 3a CaMocTanHo

Tabnnua cr: pA a M HUXOBY MPUMEHY Y mpakcu

- YNo3HaBatbe yueHuKa ca BpcTama v kapakTepucTikama crojesa

- YNo3HaBatbe yyeHuka ca eneMeHTUMa 06pTHOr KpeTarba

- YNo3HaBatbe yueHuka ca kapakTepucTukaMma u HaMeHoM NPEHOCHMKa CHare

- PasBujarbe CNOCOGHOCTM KOA yueHnKa 3a NPUMeHy 3Hatba y mpakcu

- PasBujarbe oceharba KOA y4eHWKa 3a TaYHOCT WM CUCTEMATMYHOCT y pasy
3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NMOIMOBU CAAPXAJA

 HaBejie BPCTe 3aBapeHNX Crojesa NpeMa pasnuunTUM KpUTepujyMmuma
* HaBe/le BPCTE NleM/berba U HaunH (opMUparba NeM/beHor cnoja

* 06jacHn HaunH hopMUparba NensbeHor cnoja

* HaBe/e BPCTE NenKoBa 1 06jacHN HaunH HUXOBE NpUMeHe

© M3BPLIM YNOPEAHY aHaNM3y PasNNumUTAX BPCTa HEPa3ABOjMBMX Cnojesa

ncxoam
TEMA NPEMOPYYEHWU CAAPXAIN / K/bYYHU MOIMOBU CAAPXAJA
Mo 3aBpweTky Teme yueHuk he 6uTH y ctary aa:
* AedMHMLIE W NPEro3Ha OCHOBHE MALWMHCKE enemMeHTe
* M3BPWIM NOAENY M KIaCUPUKALM]Y MAWMHCKNX eleMeHaTa
* [led: ja, noaena n K mja M. a
 06jacHn 1 HaBeAe MpUMepe MaWMHCKOr cucTeMa X
* lMojam MalWwmMHCKOr cuctemMa
. * 06jacHu pasnuky u3Mely MaWNHCKNX A€0Ba N MAWWMHCKNX enemeHaTa i .
CraHpapausaumja « CraHaapansaumja v TMNU3aumja y MawnHcTey
* MPenosHa pas/inumnTe MaWNHCKe eNeMeHTe u Aenose .
» CraHpapaHu 6pojesun
 KOPUCTY KaTanore C ™ a v Aenosa ) . .
K/by4HM NOJMOBMN: MAWNHCKN €NIEMEHTM, MALIMHCKIA CACTEM, CTaHAapAU3aLmja, Tunusaunja
 pasyMe HEOMXOAHOCT W 3Hauaj CTaHAApAa, CTaHAApAM3aunje n Tunusaumje
« o6jacky 3Hauaj v HauMH Aobujarba CTaHaapAHUX 6pojesa
* AeduHuwWe nojaM TonepaHumje
* AeduHMLWe KBANWTET TONEpaHumje « Mojam TonepaHuuja, UMb NPONMCUBatba ToslepaHUMja
 pasyMe Unsb 11 HEOMXOAHOCT NPONMCHBatba ToNepaHumja « Ksanuter TonepaHuuje
* 06jacky nojam 1 Nosoxaj ToNePaHUMICKNX MOJbA Y OAHOCY Ha HYNTY IMHMjY « Monoxaj TonepaHumjckux nosba
.  0Apean BPCTY 1 CUCTEM Hanerara 3a 3aAaTh NpuMep Hasnerara « BpcTe Hanerarba (4BPCTO, 1a6aBo, HEN3BECHO)
TonepaHnuuje
* 0Apean BPCTY 1 CUCTEM Haseraka 3a 3aAaTh MosoXaj ToNepaHuUMjckux nosba e CvcTeMM Hanerara (CUCTEM 3ajeAHIUUKE pyne 1 CUCTEM 3ajeAHNUKE 0CoBMHE)
* KOpUCTH Tabnuue TonepaHumja « TonepaHumje cno6oaHMx Mepa
 MAGHTUdUKYjE Ha PAAMOHNYKOM LPTEXY MOAATKeE KOju Ce OAHOCE Ha ToepaHumje Mepa « TonepaHumje o6n1Ka n nonoxaja
* oapean Ao6py, nowy v AopaaHy Mepy K/by4HM NOjMOBM: TONEPAHUMCKO MOJbE, Hanerarba, CUCTEMM Haserara
 MPOYMTa Ca PaANOHMYKOT LipTeXa 03HaKy TonepaHumje obnvka u nonoxaja
. . . * 3aKoBaHu Criojesu:
* pas/inkyje OCHOBHE efleMeHTe HepasABOojuBUX Crojesa
. - nojaM, BPCTe 1 NpUMeHa 3aKOBaHMX Crojesa
* NpenosHa 3akoBaHN Croj
. . - BpCTe 3aKoBMUA
 HaBe/ie BPCTe 3aKOBaHMX CMojeBa npeMa pasnuimuTUM KpUTepUjyMuMa
- opmuparse 3akosaHor cnoja
 NpenosHa pasnnunTe BPCTe 3aK0BULA
i . * 3aBapeHu criojesu
* 06jacHn HaumH hopMMparba 3aKOBaHON CMoja PasMUMTUM NOCTyNuUMa
. . . - nojaM, BPCTe 1 NpUMeHa 3aBapeHmx crojesa
Hepasasojueu cnojesn * NpenosHa 3aBapeHu cnoj

- dopmupatbe 3aBapeHor croja

« Jlembenn cnojesn

- rojaM, BPCTe 1 NpuMeHa 3aBapeHnx crojesa
« Jlenrbenn cnojesn

- nojam nensbeHor croja, NPUMeHa 1 BPCTe ienkosa

Kibyunn cnojesy, CnojeBu, NeMsbenn Crojesy, Nensbenn crnojesn

PasaBsojuem cnojesn

* aeduHUWe nojam HaBojHe Bese

* HaBeje BPCTe HaBoja

* NPOTyMauu 03HaKky Hasoja

* Hanuuwe 03HaKy HaBoja 3a 3aAaTy BPCTY HaBoja, HA3UBHM MPEUHMK W Kopak

* (hopMMpa 3aBpTarCKy Besy

* NpenosHa nofelleHy 1 HENOAELEHyY 3aBPTakCKy BE3y 1 HaBEE NPpUMEpe HIXOBE NpUMeHe
* HaBe/le HauMHE OCUrypatba 3aBpTakCKe Be3e O/ Nabas/berba

* KopucTU Tabnuue Hasoja

 HaBejie BPCTe K/IMHOBA M NpPUMEpe FUXOBE NpUMeHe

* U3BPLWM N360p KAMHA

* Hanpasu pasnuKy usmehy cnoja KAMHOBMMa W YMBMjaMa

objacHu 3Hauaj » HaBeAe NpUMepe NpUMeHe enacTUyHUX Besa

« HaBojHu cnojesu:

- nojam HaBojHe W 3aBpTarCKe Bese
- BpCTe HaBoja

- O3HauaBatbe HaBoja

- opmMuparbe 3aBpTarscke Bese

~ NOAELIEHN W HEMOAELUEHN 3aBPTHM
- ocurypatbe 3aBpTarbcke Bese 0 NabaBrberba
* KnuHosn

- nojaM, BPCTe 1 NpUMeHa KIMHOBa
- n3bop KNMHa

* Yusuje

* EnactuuHe ese

KmeyuHn nojmosi

: HaBOj, KWH, UMBK]a, enacTnyHa Besa

EneMeHTH 06pPTHOT KpeTatba |e pasnnkyje enemenTe o6pTHOT KpeTarba

 AeduHMLIE OCOBUHY

© HaBese BPCTe 0COBMHA W MECTO HUXOBE NpUMeHe

 AedumHMIWe nojam BpaTUna

 HaBese noaeny BpaTuia v NpUMepe NpuMeHe NojeauHUX BpcTa Bpathna
* NpenosHa BpCTy BPaTUNa Ha KOHKPETHOM NpuMepy

 AeduHMIe pyKaBLe W nornaske

 nzabepe MaTepujan 3a OCOBMHe W BpaTUNa

* HaBese NpuMepe MpUMeHe NeXUWTa n nexaja

06jacHn y KOjuUM cyyajesnMa ce KopucTu nexuwTe
* NpenosHa jeAHOANHO M ABOAEIHO NexuwTe

« nzabepe MaTepujan nexuwra

o6jacHu 3Havaj Kowysbuue

* YNopeaHo aHanuaMpa NpeaHoCTy 1 HeAOCTaTKe NeXNITa U nexaja
 Habpoju Aenose nexaja v 06jacku HUXoBY BYHKUM]Y

* NPOTyMaun o3HaKy nexaja

* Hanuuwe 03HaKy nexaja 3a 3aaate noaaTke

 OcoBuHe
- NojaM 0COBMHE, BPCTE U NpUMeHa

 OcosuHnue

Bpatuna

- BPCTe, Noaena, HameHa

~ pyKaBuM 1 NOATNaBUM

- mMaTepujan 3a u3pady OCOBUHA U BpaTUNa
* Knusna nexwvwra

- nojaM, BpCTe, HameHa

~ OCHOBHW AENOBM NIeXUWTA

- maTepujan 3a nexuwra

« Kotpsbajuu nexajesu

- nojaM, BpCTe, HameHa

~ OCHOBHW AEMOBM NPCTEHACTVX U KONYTHUX Nexajesa
- O3HauaBarbe nexaja

- papHu Bek nexaja

« Mo, nexuwra v

MNOCTABUTE NUTAKE
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® U3padyHa pajHu Bek nexaja
i . . « Yrpaatba v AeMoHTaxa nexaja
* 06jacHu 3Hauaj NoaAMasMBarba NexuLTa U Nexaja

KJbyuHM MOjMOBM: OCOBMHE, BpaTWIa, NEXUWTA, Nexajesn

 OMULIE HAUWH MOHTaXe W AeMOHTaXe Nexaja

* Mojam npeHocHMKa CHare, noaena,kKMHeMaTCKn W paaHN NPEHOCHU OAHOC, CTeneH uckopuwhera

* CnojHuue
* pasnuKyje BPCTE NPEHOCHMKA CHAre W HUXOBE efleMeHTe - nojaM, BPCTe, HaMeHa, KapaKTepucTuke
 M3pauyHa NPeHOCHU OAHOC 3@ AATV NPEHOCHUK CHare * 3ynyacti naposu
* 06jacHn pasnuky usmehy peaykTopa, MynTUnAMKaTopa U Bapujatopa - OCHOBHE KapaKTepuCTUKe, 061acT NpuMeHe 1 noaena
 M3BPLIM NOAENY CNOjHULA NPeMa AATOM KpUTEpPUjyMy ~ OCHOBHe BeNnuMHe 06/1MKa 3ynua 1 nojam Modyna 3ynyaHnka
* 33 33/1aT KOHKPETaH NpuUMep HaBeze CriojHULY KOja MOXe Aa Ce NPUMeHU U Haseae pasnore usbopa ~ UMAMHAPWYHM 3YNYacTi Naposn
* o6jacHu 3Hauaj 3ynyactux naposa ~ KOHYCHM 3yn4acTu naposu
 HaBejie NpuMepe NpUMeHe 3ynyacTux naposa ~ NyXHU Naposu
 M3BPLIM NOAENY 3YNYacTUX Naposa NpeMa PasnuunTM Kputepujymuma « JlaHuaHu naposu
MpeHocHMuM cHare * HaBe/le OCHOBHE BenMuMHe 06aunka 3ynua v objacHu nojam moayna - nojam u CBOjCTBa NaH4YaHMX Naposa, NpuMeHa
* HaBe/le KAPaKTEPUCTMKE NIAHYAHMX NapoBa U NPUMEPE HUXOBE NPUMEHe - BpCTe NaHua
 HaBejie BPCTe NaHua ¥ NpUMepe HUX0oBe NpuMeHe - n36op naHua
* n3Bpwu n3bop naHua * KaulHM 1 peMeHn naposu
* 06jacHu pasnuky namMehy KauwWwHUX U peMeHnx naposa - nojam, BpCTe, NpuMeHa, MaTepujan

* HaBe/le HauNHe cacTaB/barba Kanwa ~ AMMEH3Mje M HauWH cacTaB/bakba Kauwa

* Habpoju MaTepujane 3a Kauwe u peMeHe ~ o6nmum Kanwa
* 06jacHM HauMHe 3aTe3ara KaulWHWUX N PeMeHUX nNaposa —~ PeMeHu Naposu
 M3pauyHa paaHu BeK KauWHWX U PeMeHnX naposa - 3aTe3arse KaulLHMX U PEMEHMX NapoBa

~ W3APXULUBOCT U PaAHM BEK KaULWHUX U PEMEHMX naposa

KmsyuHu nojmos!

i CrIojHMLE, 3yNYacTv Naposy, NaHyaHu NapoBy, KauWHU U PeMeH Naposu

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

Ha noueTKy cBake TeMe y4eHUKe yno3HaTi ca LM/besuMa M NCXOAMMA, MNaHOM pada M HaunHNUMa ouerbuBarba. Caapxajy oBor Mp! Tpe6a 3Haba yueHnKa Koju Cy MM HEeOMXOAHa 3a YKI/byuuBakbe y
npouec paaa v NPoM3BOArLE Kao 1 3a npaherbe HacTaBe W3 CTPY4YHWUX NpeaMeTa. HacTasa OBOr NpeaMeTa peanusyje ce Moped yUMoHWULE U Y KabUHeTy unm cneum]anwzoaano] YUMOHMUM OMPEeM/beHO] 0AroBapajynuM HacTaBHUM CPeACTBUMA,
Y30pUMMa CBMX MALIMHCKNX €N1eMeHaTa 1 hUXoBUM MOAENMMA, MALMHCKMM CKIONOBUMA Y MpeceuyMa y KojuMa ce BUAe yrpahenn MawuHcky Aenosu. Mpenopyyenn 6poj yacosa no Temama je cneaehu:

* CraHpapavsauumja (4 yacosa)

* TonepaHumje (8 yacosa)

* Hepasasojuswu cnojesu (8 yacosa)

* Pa3zpojusm cnojesu (12 vacosa)

* EnemeHTU 06pTHOT KpeTara (18 yacosa)

* MpeHocHuum cHare (18 yacosa).

Cappaju 0BOr NpeAMeTa 3acHnBajy Ce Ha TEOPUCKUM NOCTaBKaMa CTPYYHIX NPeAMETa (TEXHNYKO LpTarbe, M ma ). Mpex: YU€eHMKa je HEOMXOAHO anu je n HacTaBHUK y o6aBesn Aa yTBPAM Ca yyeHnuuMa

CBE OHO WITO jC 6UTHO U3 P 3a u3y TEMATCKUX LieIMHa MaLMHCKNX eneMeHara.

Mpwn o6bpaan Teme CTaHaapAM3aumja, HacTaBy peanns3oBaTv y KabuHeTy unan cneumjannsosaHoj yumoHuum rae he yueHnum Mohu aa Buae Moaene MalWMHCKUX efleMeHaTa, AenoBa, CKoMNoBa, Kako 61 HanpaBuam jacHy pasnuky wro he um
TpebaTi 3a ycrnewHy peanusauujy octanux Tema. 3Hauaj CTaHAapAnM3aumje Ao4apaTv U Kpo3 MpuUMepe Koju HUCY M3 TEXHUKE (Y MeANUMHN — NaTUHCKK je3nK, y je3uky - rpamaTnka, y 6aHKapcTy - CTaHAapAHEe AMMEH3Mje MIaTHUX KapTuua v
CNWUYHO).

Y Temn TonepaHumje noce6Hy naxry 06paTUTH Ha KBANMTET TONlepaHUMje Ymje cxBaTarbe je 6UTHO 3a pasyMeBarbe OACTYMNarba. 3a pasyMeBarbe rpaHUyHNX Mepa, MOXe Ce Hajnpe 06jacHUTM NpUMep Kaaa OACTYMarba HIUCY Y MUKPOMETpUMA,
Beh Ha npumep y MunumeTpuma. [laT KOHKpeTHe npuMepe nojeanHux BpCTa Hanerarba (Ha NpuMep, pykasal BpaTuna v yHyTpallkeu NPCTeH nexaja o6pasyjy UBPCTO Hanerawe v cn.). YpaauTi NpuMep jeaHor Hanerarba Kako 61 yyeHnuu Ha
OCHOBY rpaHMuHNX Mepa OAPEAWNM Aa /M je Mepa Ao6pa, WKapT Wiv je AopaakHa Mepa.

Temy H; cnojesn TV y KaBMHETY MM Y MAWWHCKOj PAANOHNLM, NOKA3aTH MPUMEpPe HepasABOjMBMX CrIOjeBa M yKa3aTh yYeHUUMMa Ha MpUMepe HepasABOjMBMX CriojeBa Koje MOTy Aa BUAE y OKpYXetby (Ha mpumep,
3aKOBaHMW CMOj @Ko Y OKPYXeky MOCTOjN HEKU MOCT U cn1.). MoTeHuMpaTH Aa y4eHUUM caMu 3aK/bydyjy Kaaa ce KOoju HepasABOjMBM CMOj KOPUCTM U 3aLUTO.

Mpw peanusaumjn Teme Pasgojusm cnojeBu ykasaTu Ha npuMepe U3 OKpyxerba (Ha NpuMep Be3a NoYe CBaKOr CTONA Y YYMOHULM Ca MeTanHOM OCHOBOM OCTBapeHa je 3aBpTuMa). HaBecTn yueHuke Aa 3ak/byye Koje Cy BpCTe HaBoja
NoroAHe 3a XxuapaynudHe cucTeme (Aa camy 3aksbyye Aa Tpeba Aa ce 06e36ean XepMeTMYHOCT), MoAeLeHe 3aBpTatbCke Be3e NoBe3aTh ca YBPCTUM HanerarbeM. MoXerbHo je Aa y4eHuun Buae npuMepe nojeanHux 3aBpTarbckux Besa. Mpn o6paau
KIMHOBA NMOKA3aTH YYEHMUMMA BPaTUIO U HEKN OBPTHU ENIEMEHT Kako 61 BUAENM XNe60BE 3a KNH y BPATUY U FNaBUMHU OBPTHOT eNeMeHTa, Kako 61 yHeHULM CXBAaTUM HAaYMH OCTBApUBakba Be3e. TUMe Ce NPaBy YBOA Y NPEHOCHUKE CHare 1
enemeHTe 06PTHOT KpeTarba.

Temy EnemeHTH 06pTHOT KpeTatba peanusoBaTh Kpo3 WTo Behu 6poj NpakTUyHNX MpuMepa (HemoKpeTHa 0COBUHA — KOTypaya, NOKPeTHa 0COBWHA ~ OCOBMHA BaroHa, KONEHacTo v 6peracto BpaT1io NoBesaTi ca NpuMepoM MoTopa).
MokasaTn yyeHuuMMa nexaje n Ha KOHKPETHOM NpuMepy 06jacHUTH cacTaBHe eneMeHTe. YKONMKO je Moryhe, KOpUCTUTM MoAen BpaTiia Ha unje pykasue Tpeba NocTaBuTM KOHKpeTaH nexaj. Mpu 06paan noaMasnearba NexuwTa v nexaja,
noBe3aT! Ca HayYeHUM u3 Ma3nBsa 3 MalwmHCKnx MaTepujana.

TeMa lMpeHoCHWUM CHare MoXe Aa NOCAYXW 3a cucTemaTusaumjy uenor rpaamsa. Kopuctuti Moaen KOHKpPeTHOr BpaTuna, NPEHOCHUKa CHare, nexaja u KNvHa 1 NoBe3aTu UX y LiesMHY 1 jow jeaHoM objacHuTu dyHKuMjy cBakor enemeHTa. Ha
Taj HaunH he yYeHUK MMaTV jacHy NpeacTasy O GYHKUM}M 1 3Hauajy CBAKOT efleMeHTa y KOHKPETHOM ckiony. Mosesatu ca Temom TosiepaHumje Kpo3 NpuMep YBPCTOT Haneraka yHyTpalwHer NpcTena iexaja v pykasua BpaTuia, a kao npumep
Hanerara MoXe Ce HaBeCTU 1 Be3a KIMHa Ca X/1e60BIUMa y FMaBuNHN 0BPTHOT eNeMeHTa 1 BpaTia.

Caapxaje Koju ce 0AHOCE Ha 3aKOBMULE M BPATUNa NOBE3ATM Ca Hay4eHUM U3 MexaHuKe 13 Modyna OTNOPHOCT MTepUjana rae Cy y4eHMUM Paauni AMMEH3NOHMCakE 3aKOBLA Ha Hanpe3atbe Ha cMuLake. Hema notpebe aa ce page
npopayyHu 3aKkoBuua v BpaTuna. Takohe, MOXe Ce M3BPWMTM TpaHChep 3Hatba Koje Cy yHeHNUN CTeKM NPy ANMEH3MOHNCaky PaBaHCKUX HOCaya Ha caeujarbe (Moayn OTNOPHOCT MaTepujana us MexaHuke) 1 06jacHUTH HUXOBY MPUMEHY Ha
npopayyH Bpatuna. OBuM he yueHMUM CXBATUTU 3Ha4aj HaydeHor U3 MexaHuke.

WM3BpwnTi KOpenaumjy ca MalwmnHCKUM MaTepuj; . , EnekTpo KOM NPUNPEMOM 1 TEXHUYKUM LipTarbeM.

Canpxaje nporpama je HeONX0AHO Pean130BaTi CaBpeMeHUM HaCTaBHUM METOAAMa 1 CPEACTBUMA. Y OKBMPY CBaKe NPOrpaMcke LENvHe, yueHnke Tpeba 0cnocob/basaTit 3a: CaMoCTanHo NPpOHanaxerbe, CUCTeMaTusoBarbe u Kopuwherse
MHdOpMaunja U3 pasnNuUTUX U3BOPa (CTPYUHA NMTEPaTypa, MHTEPHET, HaconmMcy, yUGeHULM); BUSYeHO Onaxarse, nopeferse 1 ycnocT: Be3a usmehy p. " (Hnp. T cappxaja npeaMeTa ca CBaKOAHEBHUM
MCKYCTBOM, CappXajuMa ApYrux npeaMeTa v Ap.); TMMCKW paa; CaMONpoLeHy; Npe3eHTauunjy CBOjUX paaoBa U rpynHuX npojekara v edukacHy BusyenHy, BepbanHy n nucaHy KOMyHUKaumjy.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA

Y HacTaBy OPMjEHTMCAHO] Ka AOCTU3atby MCXOAA MpaTe Ce M BPeAHYjy MPoLec HacTaBe 1 y4erba, MocTurHyha yuenmka (MpoayKTM yuera) v COnCTBeHu pad. HactaBHuK Tpeba KOHTUHYMPaHO Aa MpaTv HanpeAak yuyeHuka, Koju ce orneda y
HauWHYy Ha KOjW y4eHMUM napTuumnupajy, Kako NpuKynsbajy noaaTke, Kako apryMeHTyjy, esanympajy, AOKyMeHTyjy uta. [la 6u BpeaHoBarbe 61no 06jeKTMBHO 1 y dyHKUMK yuerba, NOTPe6HO je YCKNaaMT HUBOE UCXOAa U HauMHe ouerMBarba.

Mpaherbe HanpenoBarba yuyeHUKa Ce 0ABMja Ha CBAKOM Yacy, CBaka aKTMBHOCT je 4o6pa NpuaMka 3a NpoLeHy HanpeaoBarsa v AaBatbe NoBpaTHe MH(pOPMauMje, a OLerbuBarbe yUueHUka ce 0aBuja y Cknady ca MpaBuaHUKOM O OLerUBatby.
Yuenuke Tpeba ocnocobrbasati v oxpabpueaTi Aa Npouetbyjy COMCTBEHM Hanpeaak y OCTBapuBatby 3aAaTaka npeaMeTa, Kao M Hanpeaak ApYrix yYeHuka y3 oarosapajyhy aprymenTtaumjy.

CyMaTMBHO ouerbMBatbe je BpeaHoBarbe NoCTUrHyha yuyeHnka Ha Kpajy ceake peannsosaHe Teme. CyMaTWBHE OLeHe ce A06Ujajy M3 KOHTPOSIHMX UM MUCMEHNX PajoBa, TECTOBA, YCMEHOT UCMUTUBakba, CaMOCTaNHUX WM FPYNHNX pasosa
yueHwka. Mopea Tora, yYeHnum ce Mory CyMaTMBHO OLeHMBATU U KPO3 ANCKYCUjY Y PAAVOHMLM, KaBUHETY UK cneunjann3oBaHoj yUMoHULM YKONMKO YYEHUK UMa naeje, 3aksbydyje, Npeno3Haje enemeHTe... Y TOKy CyMaTMBHON OueH M Bakba
NOACTMLATY yUeHVKe A3 JeAHW ApYrvMa MoCTaB/bajy NUTara, NCnpase rpewky, NUTaTh Aa 1 Ce Cnaxe Ca OArOBOPOM, TPAXWUTU Aa apryMeHToBaHo 6paHu cTas.

Y (hopMaTUBHOM BpeAHOBatby HACTaBHUK 61 TpeGasio Aa NPOMOBMLWE FPYMHM AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumnma nospatHe MHpopmaumje, a
nospatHe uHdopMaumje AobnjeHe 0A yHeHuKa KOpUCTM Aa Npunaroau nNody4asarbe, oxpabpyje yyeHuke Aa ouerbyjy KBanuTeT ceor paaa. M36op MHCTpyMeHTa 3a popMaTUBHO BPeAHOBakb€ 3aBMCW 04 BPCTe aKTUBHOCTM Koja ce BpeaHyje. U nopea
Tora WTo je 0Baj NpeAMET Huje NpeTepaHo ancTpakTaH, y4eHUuM BehuHy enemeHaTta Mory Aa BMAE M CaMOCTasIHO W Y CKNOMY, CaApXaj UM je MOTMYHO HOB U YFNaBHOM TelWKO NPUXBaT/bMB. M3 Tor pasnora, Kpo3 KOHKpETHe npuMepe yuyeHuke Tpeba
NOACTULATM Ha Pa3MULIbatbe, CAMOCTATHO 3aK/byUuBatbe, OXPAaBPUBATY M MPATUTH HUXOB HaNpeaaK.

Hasus npeamera: MPOrPAMUPAHLE
1. OCTBAPUBAHE OBPASOBHO-BACMUTHOI PAAA - OBJINLIN U TPAJAHE
HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky
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Hanomera: y Tabenu je npukasaH roavwrbn GoHA Yacosa 3a cBaku 061uk paja
2. UWBEBU YYEHA:

- Yno3HaBarse yueHnKka ca yNioroM NporpaMuparea y CaBpeMeHoj TeXHUUM

- Ocriocob/baBatbe yHeHnKa 3a anropuTamMcko pelasarbe npobnema

- Ocrocob/basatbe yueHuka 3a pad y NporpaMckuM OKpyxerbuma

- Ocnoco! ydeHuKa 3a 1 anropuTMa y nporpamckiu Koa
- Ocnocobsbasarbe yyeHnKa 3a NPOrpamMcKy KOHTPOY MUKPOKOHposiepa

- PasBujarbe CNOCOGHOCTM KOA y4eHWKa 3a aHanu3y 1 OTKNarbake rpelwaka y nocrojehem anropurMy 1 nporpamMckoM Koay
3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

ncxoau

TEMA NPEMNOPYYEHU CAAPXAIU / KS/bYYHU NOIJMOBU CAAPXAJA
Mo 3aBplweTky Teme yyeHuk he 6uTH y cTamy Aa:

« Mporpamcky jesuun
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* HaBeAe pasnuKy uamMehy nporpamckux u markup jesuka

* 06jacHn pasnuky nsmehy NpOrpaMcKNX jesuka BULEr U HUXer HUBoa

« objacHn nojam okpyxetba 3a paseoj

YBoA y NnporpamMuparbe | Haseae pasnuky uamely CTPYKTYPHOT W HECTPYKTYPHOT MporpaMcKor Koaa
© AedMHMLIE KIbyYHe Peun y MporpaMckom Koay

* OnMwe nojam TNa noaaTka

 HaBese pasnuky uamMehy jesuka jakux u cnabux Tunosa

* Markup je3vnumn

 Pasnivka u3mely NpOrpamMckux jesuka BUWET U HIKEr HUBOA
 Pa3BojHO OKpyXeHje

 Pasninka u3mely CTPYKTYPHOT 1 HECTPYKTYPHOT MPOrpamMcKor Koaa
 PesepsucaHe peuy y nporpammparsy

* Tunoew nopataka

 Jeanum cnabux u jakux TMnosa

KJby4HM NOjMOBM: HaBOj, KWH, UMBMja, eNacTNyHa Besa

AnroputMmn * 06jacHu 3Hayere anropuTMa
* HaBeze rpaduuke npuKase anroputamckux 6n1okosa

* Kpeupa anropuTam 3a peluasarbe jeAHOCTaBHUX NPOrpaMckuX 3ajataka

* Mojam anropTuma
* Mpachnuky Npukas 610Ka ynNasHMX OAHOCHO M3Na3HUX NapameTapa kao u 6noka Hapeabe

MNOCTABUTE NUTAKE

* Mpachnuky NpUKas 1 HauMH U3BplIEHa Hapeabe rpaHarba
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® UCMUTa TOK U HAYMH M3BPLUEHA KPenpaHor anroputMa * Mpahere Toka anropuTMa

® UCNUTa UCNPABHOCT KPeMpaHor anroputMa * Mpadnuky NprKas N HauMH U3BpLIEHa NeT/bi U npahere Toka anroputMa,
* AedUHULIE KOjW CY rPaHNYHN ClyyajeBe NOKPUBEHW @ KOjWU HUCY KpeupaHUM anroputMoM * YrivexaeHn 6/10KoBK NeT/bUu 1 rpaHara

* ONTUMU3Yje HaUMH N3BPLUEHA W TOK KPeMpaHor anroputMa * BIOKOBM BULWECTPYKOF rpaHarba U npaherse Toka anroputma

* Hagorpaau noctojehu anroputam 3a e rp: cnyyaj KrbyuHmn nojmosu: anroputam, 610K0BN NeT/bk, 6/10KOBU rparbarba

* ApAyVHO pa3BOojHO OKpYXere

* Hardware v dyHKUMja OCHOBHMX AenoBa apAyMHO KOHTponepa
« Mose3unBarbe apAyMHO KOHTPONepa ca padyHapoMm

* OcHoBe Kopuwherba pasBojHOr OKpyXerba

« TUNoBM NoaaTaka M OCHOBHE onepaunje Haa NPOMErMBUMA
 XapABEPCKY MOBEXE apAyMHO ypehaj ca pauyHapom

* O6nact ageHMCaHOCTU NpOMeHUBe
* NpUNpemMu apaymHo 3a paa ca apayvHo ypehajem

* KoHcTaHTe
* 06jacHn apaynHO PasBojHO OKpyXerbe
* Kopuwhetse Hapea6e rpaHarba y koay

pAay npor * Kpenpa HW NPOrPaM y apAyMHO PasBOjHOM OKpYXetby
* Kopuwhere netsu y koay
* NoBeXe KOMMOHEHTE Ha apAynHo ypehaj
* Hapen6a BuwecTpykor rpaHarba (SWITCH)
* KopucTu dyHKumnje yrpaheHe apaymHo 6ubnuoreke
« MoBe3uBarbe KOMNOHEHTN Ha apAyWUHO KOHTpOnep
* Kpeupa Nporpam Koju oMoryhasa KOMyHMKaUMjy v MHTEPaKuMjy n3Mely ABE UM BULIE KOMMOHEHT
* KoHTpona AuruTanHor usnasa

* OuuTaBarbe CTatba AUrMTAsHOr ynasa
* QuuTaBarbe CTarba aHanorHor ynasa
* KoHTpona aHanorHor usnasa

Ksby4Hu nojMoBm: ApaynHo, TUNOBM NOAaTaka, TUMOBU HAapeaABy, KOHCTAHTEAUTUTANHM yNa3, ANTUTanHN n3nas

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

Ha noueTky cBake Teme yueHMKe yno3HaTH Ca LM/bEBMMA M UCXOAMMA, MIAHOM Pada M HauMHOM OuetbMBatba. MNpeaMeT ce peanusyje Kpo3 Bex6e y payyHapckom kabuHeTy. MpuIMKoM oCTBapuBarba MporpamMa odesbere Ce Ae/n Ha rpyre A0
15 yuenuka. MpenopyyeHn 6poj yacosa no Temama je cneaehu:

* Y804 y nporpamMuparbe: 6 4acosa

* AnropuTtMn: 24 vyaca

* ApAyvHO nporpamuparse: 38 yaca

Mpu o6paan NojeAMHUX HaCTaBHMUX jeAnHWUa KOPUCTUTW CAVKeE, LpTexe, NpuMepe rotoBux nporpama unm anroputama. Kopuctutu MmyntumeanjanHe npeseHtaumje, katanore npoussohaya onpeme un ypehaja n cTpyuHy nutepatypy
(cTanpapae, nponuce, npenopyke).

Y YBOAHO]j TeMM yueHVKe yrno3HaTi ca pasfinkom usmely nporpamckux jesnka u Markup jesvka kopucTehn npuMepe jesuka jeaHor 1 APYror TMna u 06jacHuTH HauMH HUXOBOT GYHKLMOHNMCArbA W N3BpLIaBatba. Pasnnky usmehy
NPOrpamMckux jesuka BULIEr U HUXer HUBOa NpuKasaTh Kpo3 npumepe jesuka, 06jacHATU yaarbeHoCT jesnka oA npouecopa u 6eHeduTe nporpamMmparba Ha pasnuuuTMM HUBOMMA. YUEHUKE YNO3HaTU ca Pa3BojHUM OKpyxXerbeM Koje he 6utn
KopuwheHO y OKBMPY OBOr NpeaMeTa u yrpaheHuM anatma 3a npahere U KOHTPONY Toka nporpama. Mpenopy4yeHo pa3BojHO Okpyxere je Arduino IDE (nocneara aocTynHa sep3uja). Mpenopyka je Aa osa TeMa 6yae obpaheHa npakTUYHO
npuMeHoM payyHapa. Harnacuti pasnuky usmely CTPYKTYPHOT U HECTPYKTYPHOT MpOrpamckor koaa npahersem Toka o6a Tuna koaa. MpenopydeH jesuk kao npumep je jeauk C. YueHuKe YnosHaTi ca OCHOBHUM MOjMOM Pe3epBMCaHNX Peun y
NpOrpamMckoM jesuky, TMNoBUMa noaataka, HaumHoOM Ha Mnp Kao u ps u3mehy npol jakor n cnabor Tvna. Mpenopyka je Aa ce Kao jesuk jakor Tuna KopucTu jesuk C, a kao jesuk cnabor Tuna javascript. 3a
jE31K KOjW KOPUCTM 1 jeAaH 1 APYr HauMH MHCTaHUMPakba MPOMerUBUX MOXe Ce KopucTutu C#.

Y TemMaTckoj uenuHn AIrOpUTMM NocebHy naxky NoCBETUTM Npahetby Toka M3BPWEHa anropuTMa, oTKiakbatby rpewaxa u yuyajesa Koje anroputam nokpuea, OAHOCHO He NokpuBa. Mpn N36opy NPaKTUUHUX
3ajaTaK 3a upTarbe anropuTMa 3aAaTke AedUHUCATU Ha HaUMH Aa X je Moryhe NPUMEHUTM Y apAyWHO PasBojHOM OKpyxerby. Mpenopyka ]e npaxmuno Ha pauynapy peanusosaTu:

* JeiHOCTaBHe anroputamcke 3aaatke Koju 3a unmb umajy rpyby obpaay yHeTux napameTapa apuTMETUUKUM onepaunjama v npukas AobujeHnx pesynrarta, Kao U 3aMeHy BPeAHOCTW [Bejy NPOMerMUBunX;

* AnropuTamcke 3ajaTke ca HapeaBOM rpaHarba Koja TecTupajy ycnos u 3a p € BpeAHoCT np wnu uspasa aajy Apyraduje usnase;
* AnropuTamcke 3aaaTke y KojuMa ce KOpUCTH for neT/ba 3a 3pauyHaBarbe MaTeMaTUYKnX U3pasa;

* AnropuTtamcke 3aaaTke y Kojuma ce kopuctu while netba;

* AnropuTamcke 3aaatke y kojuma ce kopuctu do while (repeat until) netrva;

* Anroputamcke 3aaaTke ca yriexaeHum 610KoBMMa NeT/by U rpaHarba y kojuma he ce 3a pelwerse KOMGMHOBATU NPeTxoAHO obpaheHe jeanHuue;
* AnropTumacke 3aaaTtke ca 610KOBUMMa BULWECTPYKOr rpaHatba (switch).

Y TeMaTckoj uenuHu ApAyMHO nporpamupatbe nocebHy naxrby 06paTuTh Ha npaherbe ToKa W3BPLWEHa W OTKNamake rpelwaka y kogy kopuwhereM anata yrpaheHuM y apayuMHo pa3BojHO OKpyxerbe. Mopea apaywHO cumynatopa
KOpUCTUTYH 1 apaynHo ypehaj. Mpenopyka je npakTuuHo peannsosatn:

 JeAHOCTaBHe NporpaMcke 3adaTke Koju 3a unb uMajy rpyby obpasy yHeTMX napaMeTapa apuTMETMHYKMM onepaunjama u Npukas Ao6ujeHnx pesynTaTa, Kao U 3aMeHy BPeAHOCTM ABejy npomersueux. Mpernopyka je Aa ce o6pase oHM 3ajaum
Koju cy obpahuBaHu Kpo3 TeMaTCKy UenuHy ANroputmu;

* Mporpamcke 3agaTke ca Hapea6oM rpaHarba Koja TecTupajy ycios v 3a pasnnunTe BPeAHOCTU NPoMerbuBe Un u3pasa Aajy Apyrauunje usnase. Mpenopyka je Aa ce obpade oHW 3agaum Koju cy obpahuBaHu Kpo3 TeMaTCKy UenuHy
Anroputmu;

« Mporpamcke 3aaaTke y KojuMa ce KOpUCTYW for neT/ba 3a U3padyHasatbe MaTeMaTUuKuX u3pasa. fNpenopyka je Aa ce obpaae oHM 3aAaum Koju Cy o6pahueaHy Kpo3 TeMaTCKy LenMHy AnroputMm;
« Mporpamcke 3aaaTke y KojuMa ce KopucTu while netsba. Mpenopyka je Aa ce o6paae oHW 3aaaum koju cy o6pahueaHm Kpo3 TeMaTCKy LeAMHY AnroputMm;
* Mporpamcke 3agaTke y kojuma ce kopuctu do while (repeat until) netrea. Mpenopyka je aa ce obpaae oHW 3aaauy Koju Cy o6pahuBaHu Kpo3 TeMaTCKy LenuHy AnroputMu;

« MporpaMcke 3aaaTke ca yriexaeHnM 6710KoBMMa NeT/bU U rpaHarba y Kojuma he ce 3a pelwerbe koM61HOBATH NpeTxoaHo obpaheHe jeanHuue. Mpenopyka je Aa ce obpaae OHW 3aAaum Koju Cy o6pahyvBaHyn KpO3 TEMaTCKy LenuHy
Anroputmu;

* Mporpamcke 3azaTke ca 6710K0BUMa BULWIECTPYKOT rpaHatba (switch). Mpenopyka je na ce obpase oHM 3aaaum Koju cy obpahusaHu Kpo3 TeMaTCKy LenuHy ANropuTMi;

« MoBe3uBarbe KOMMOHEHTYU Ha apAYWHO KOHTPOsep;

* IMnnemMeHTHpaT 3aaaTake Koju KOMBMHY]y KOHTPO/Y AMIUTAJIHOT M3/1a3a W O4MTaBatbe CTarba AMIUTa/IHOT yNia3a 1 OCTBApyjy MHTEpakumjy u3mehy oBe ABE KOMMOHEHTE;
* MiMnneMeHTHpaTK 3aaaTaK Koju KOMEWMHYje KOHTPOJY aHaslorHOr 13/1a3a 1 OunTaBatbe CTakba aHaslorHor ysiasa 1 ocTeapyje MHTepakumjy usmehy oBe ABe KOMMOHEHTe.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA

©OpMaTUBHO OLEH:MBatbE, ka0 Moaen npaherba HaNPeaoBarka y4eHWKa, Ce OABHja Ha CBaKOM Yacy 1 CBaka aKTMBHOCT je A06pa Npunvka 3a NpoLeHy HanpeaoBatsa v AaBarbe NoBpaTHe nHgopmauvje. Mocturkyha yuernka je moryhe
BPEAHOBATM KPO3: aKTUBHOCTM Ha yacy (Tj. MPoLecy yuerba); NocTaB/batbe NUTarba U/UN AaBatbe OArOBOPa y CKNajy ca KOHTEKCTOM Koju ce objalutbaBa; MO3UTMBHOM OAHOCY MpeMa onpemu; uspaay , NCTP; v T won.;
npeseHTOBatbe caapxkaja, npahere NoCTUrHYTOCTH MCX0Aa, NoMoh APYroBUMa U3 OAe/berba y Unsby CaBnajasarba rpaavea v cn.

YueHuke Tpeba ocnocobsbasaTi v 0XpabpueaTi Aa Npouetbyjy CONCTBEHM Hampeaak y 0CTBapuBakby MCX0AA, Kao W Hanpeaak ApYrux yueHnka, y3 oarosapajyhy aprymeHtaumjy.

Ha kpajy cBakor yaca Wiy akTMBHOCTW HanpasuTV KpaTKy aHannay Aocajawrber paaa, 06aBesHo NoXBanMTX yueHnKka 3a OHO LTO je NOCTUrao M 06pasnoXuTH WTa Moxe 1 Tpeba Aa Nonpasy u/unu ypaau.

MoTpe6Ho je ocMMCINTY BULWE TUMOBA Pa3NMYMTUX aKTUBHOCTW Ca MPOAYKTVMA Pas/iNuMTOr HNBOA CIOKEHOCTU W YTBPAUTM OYeKMBaHe UCXOAE, @ NPeMa HbiMa U KpUTepujyMe BpeaHoBarba.

OuerMBatbe yyeHuKa ce oAsuja y cknaay ca MpaBuiHUKOM O oueruBakby. MoTPe6HO je, Ha NoYeTKy WKONICKe FoANHe, YTBPANTH KpUTepujyMe 3a ouetbuBarbe (y cknagy ca MpaBuHUKOM O OuetyBatby), MPBEHCTBEHO 3a CyMaTUBHO
OLerbMBarbE M Ca HMMa YNO3HATH yuyeHuke. CyMaTUBHO OLeHMBaHe Ce MOXE U3BPLUMTI Ha OCHOBY (POPMATUBHOT OLetMBatba, Pesy/TaTa/peluerba Npo6nemMcKor UM NPojeKTHOr 3aaaTka, npahereM paaa yueHuka — oCTBapuBarba Ucxoaa M Ci.
Hauun yTBphunBatba CyMaTHBHE OLEHE YCKNaANTM Ca MHAMBMAYaNHUM 0CO6MHaMa yyeHnKa.

Hasus npeamera: XMAPAYJINHHE U MHEYMATCKE KOMMOHEHTE

1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

HACTABA

PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTasa Hacraga y 6noky

I 68 90 158

HanomeHa: y Tabenu je npukasa roanwwbu GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEA:

-y yueHuka ca NpeHoca eHeprije y XuapayinyHuM 1 NHeyMaTcKuM cUcTeMMMa

- YnosHaBatbe yyeHMKa Ca yloroM CBake XuapaysMuiHe v MHeyMaTcke KOMMOHEHTE Y XMAPAY/IMYHUM U MHeyMaTCKUM cucTeMnMa
- Ocnoco6rbasatbe yueHnka Aa nsabepy oarosapajyhy KOHCTPYKLMjy KOMMOHeHaTa y 3aBUCHOCTV OA dYHKUMje y cucTemy

-y yueHuka ca M 1 NHeyMaTuKe U HUXOBOj NPUMEHU

- Ocnocobrbasarbe yyeH!Ka 3a NPUMEHy TeOPUCKUX 3Harba Npu p y NPaKTU4HNX npo6nema
- Ocnocobsbasarbe yyeHnKka Aa NpaTi paa XMAPay MUHUX U MHEYMATCKUX KOMMOHeHaTa

- Ocnoco yuyeHuka 3a € KaTanora npoussohaya xmapayaMuHMX U NHeyMaTCKMX KOMMOHeHaTa

- Pa3Bunjarbe CaMOCTaNHOCTV ¥ paay y4YeHuka
3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

TEMA exopm MPEMOPYYEHU CAAPXAIMN / K/bYYHU NOIMOBU CAAPXAJA
Mo 3aBpleTky Teme yyeHuk he 6uTK y cTamwy aa:

OcHoBe NHeyMaTHKe, CBOjCTBa U NPOMEHe CTara * fednHMWE OCHOBHE NOjMOBE Y NHEyMaTMLmu * OCHOBHM NOjMOBK NHEyMaTUKe

Basayxa * HaBezie NPUMeHy NHeyMaTUKe y TEXHUUKUM CUCTeMUMa « Mp1MeHa NHeyMaTUKe y TeXHULN
* 06jacHi NPeAHOCTM W HeAOCTaTKe MPUMEHE MHeYMaTUKe Y TeXHUYKUM o MPeAHOCTN 1 HEAOCTaLN NPUMEHE NHEYMATUKE Y TeXHMLM
cuctemmnma

* [THeyMaTCKM NpeHoC eHepruje

* AeduHMwWe CBa CBOjCTBA Basdyxa
* [ycTuHa

 passMKkyje u npeTsapa jeanHULUE MHeYMaTCKNX BEMUMHa
* TemnepaTypa

* HaBeAe AednHNLME OCHOBHMX 3aKOHa MPOMeHe CTakba BasAyxa
* Mputncak
 06jacHn Mp1MeHy OCHOBHUX 3aKOHa NPOMEHe CTakba Basayxa
* CTuwsbmeocT

* BnaxHoct

* l'ej-Nlucakos 3akoH MNOCTABUTE NUTAKE
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* B0jn-MapnoToB 3aKoH
* LLlapnos 3akoH

KJby4HM NojMOBM: MHeyMaTuKa, BasayX, NPOMEHe CTarba Basayxa

* pasnukyje BpCTe KOMNpecopa npema NpuHUMNY paaa

* OMNWLWE rNaBHe enoBe pasMunTUX KoMnpecopa * Komnpecopu (3anpeMuUHCKu 1 6p3nHckn-Typ6o)
* 06jacHu HaunH paaa u ynory KoMmnpecopa * Pesepsoapu
* 06jacHu ynory pasnnuutinx BpCTa pesepsoapa * Llesw, upesa 1 NpuK/byyun
* onuWe KOHCTPyKUWjy pesepsoapa * duntepun
EneMeHTH 3a NPOM3BOAtLY, AUCTPUEYLMjY M
npunpemy cabujeHor Basgyxa * HaBeze rnaBHe AeNoBe pe3epBoapa  3aysbusaun
* 06jacHu BPCTY N HaMeHy BE3WBHUX enemeHaTa * Perynatopu nputucka
* ob6jacHn HameHy dunTepa, 3ay/bUBaya U perynatopa NpuTMcKa y NHeymaTckom |e MpunpemHa rpyna 3a Basayx
cucremy . .
KsbyuHm noj in KoMp! Basayxa, AMCTpuGyunja KOMNPUMOBaHOT Basayxa,
* HaBeze WTa YMHW NPUNPEMHY rpyny 3a BasAyx npunpemMa KOMNPMMOBaHOT Basayxa

* Ha NpvMepuMa 06jacHn MPUHLMN paaa U NPUMEHyY MpUNpeMHe rpyne 3a Basayx

* pasnnKyje NHeyMaTcke U3BPLUHE €N1EeMEHTE NPeMa HauuHy KpeTara

* 06jacHu1 NPMHLMN paaa U KOHCTPYKTUBHE KapaKTepuCTUKe LMnvHaapa

 OMMLIE MPUHLMN Paja NHeyMaTCKUX MOTopa * TpaHCNaTOPHU U3BPLIHN €NEeMEHTU-UMNUHAPK (BPCTE, KOHCTPYKUMja uTa.)

© Ha MpUMEepUMa 13 TeXHMUKe npakce 06jacH1 MPUMEHY MHEYMaTCKUX MOTOpa * OGPTHY M3BPLIHN eNeMeHTM (MHeyMaTCkin MOTOpH)

* HaBefie KapaKTepUCTUYHE BEHTUNE U Pa3BOAHWKE KOjU Ce NpUMerbyjy y * Bentinu
MHeyMaTcku ny " nHeyMaTium « PasBoaHMLM
* o6jacHu nNpuHUMN paaa u obenexasarbe pa3BoaHMKa « Mpurywnsaun Gyke
¢ pasnukyje TUNOBE BEHTUNA NPeMa HNX0BO) NPUMEHN © KOM6WHOBaHN eneMeHTH (TaKTHU NaHUM U BEHTUAW Ca KalltberbeM...)
* objacHu ynory npurywnsada byke KJbyuHM NOJMOBM: LMANHAPK, NHEYMATCKN MOTOPU

* 06jacHu MPMHUMN paaa Npurywmnsaya

* 06jacHK HaMeHy 1 NPUHUMN dYHKUMOHKCarba KOMBUHOBaHNX eneMeHaTta

® YUTa TeXHUYKY AOKYMEHTaUMjy M yNyTCTBa 3a yrpaatby MHeyMaTckux

KOMMoHeHaTa
* TexHnuka AOKyMeHTauuja 3a yrpaaty MHeyMaTCcKuX KoMMoHeHaTa

* HaBezle onepauvje U peaocnes NocTynaka NPUINKOM Yrpaake NHeyMaTCKuX
KOMMoHeHaTa

yrpaarea n @ |+ HaBene npuHUMNE OApXaBatba NHEYMATCKUX KOMMOHEHaTa OApXaBatbe NHeyMATCKYX KOMNOHeHaTa

* OcHOBHe oOrepauuje 1 NoCTynum yrpaate

« 06{aCHY 3HaUA] OAPKABAA THEYMATCKIX KOMMOHEHATa Hajuewhu KBapoBy 1 3aCTOju y pady NHeyMaTCKnX KOMMOHeHaTa

« peno3sHa n onMwe HajuewRe HENCTIPABHOCT y PaZY MHEYMATCKMX KrbyuHM NojMoBM: yrpaara NHeyMaTCKiUX KOMMOHEHaTa, 0Ap)XaBare MHeyMaTCKUX KOMMOHeHaTa

KOMMOHeHaTa

* OCHOBHM NOjMOBK XnApaymKe

* feduHMLWE OCHOBHE NOjMOBE y Xnapayamum « Moapyuje npuMene xuapaynuke

 HaBeAe NPUMEHY XVAPayNUKe Y TEXHUUKUM CUCTeMUMa

« MpeaHOCTM 1 HEAOCTALM NPUMEHE XUAPaYaNKe Y TeXHULM
« 06jacHi NPEAHOCTY U HEAOCTaTKe MPUMEHe XMAPayNIMKe Y TEXHUUKNM .
cremmma « XuapaynuuHi npeHoc exepruje
* neduHMWe PU3MUKa CBOJCTBA TEUHOCTM * Gu3nika CBOJCTBA TeUHOCTH

« pasnuKyje paHe TEUHOCTH, HUXOBE 0COBMHE Kao 1 NPUMeHy y 3aBUcHOCTY op | ® (HECTULBMBOCT, ryCTUHa, BUCKO3HOCT)

TUX 0cobuHa * PajHe TeuHoCTH
OcHoBe xuapaynmKe U XmapocTaTnke
© AeduHMWE XMAPOCTATUYKIA NPUTHCAK * X1MApOCTaTUUKM NPUTUCAK Of CNOSbalHbKUX CUna
 pasnmkyje cee BPCTe NpUTUCKa (MOTNPUTUCAK, HBANPUTMCAK, anconyTHI « Nackanos 3aKoH
nputHcak)

. * XMAPOCTaTUUKN NPUTMCAK OA CONCTBEHE TeXMHE TeYHOCTU
* 06jacHu Mackanos 3aKOH W HEroBy NpUMeHy

. * XMApOCTaTMyKN Napaaokc
* 06jacHM XMAPOCTaTAYKM NapadoKC

* Cuna noTucka v NauBarbe Tena
* neduHMWE CUNy NOTMCKa U NAMBake Tena

. * ApX1MeAoB 3aKOH
* 06jacHn ApxuMeaoB 3aKOH
Krby4uHM nojMoBM: xuapaynuka, Xuapocratuka

* pasnukyje BpCTe CTpyjarba TeYHOCTH
* HaBeAe OCHOBHE BeNWNYMHE CTPyjarba TEYHOCTW (NpuTUCaK, NPoOToK, 6p3nHa
cTpyjatba)

« 06jacHi jeaHaUNHY KOHTUHYWTETa * BpcTe cTpyjarba TEUHOCTW (NaMMHapHO W TypbyneHTHo cTpyjarbe, PejHonacos 6poj)

« 06jacHi OCHOBHE eHepreTcke napameTpe CTpyjatba TEUHOCTH (KuHemaTuuky, | ° OCHOBHE BenuuMHe CTpyjarba TeuHocTy
y)

NOTeHUWjanHy U NPUTUCHY eHepritjy * JefHauMHa KOHTUHYUTETA

* neduHMwe BPCTe rybuTaka eHepriuje TEYHOCTU NPUIMKOM CTpyjarba * EHepreTcku napaMeTpu cTpyjarba Te4HOCTH
KMHEMaTMKa M ANHAMUKA TEYHOCTN * o6jacHu BepHynujeBy jeaHaunHy u tbeHe obnnke « BepHynnjesa jenHaumnHa

* onue BpCTe UcTuuarba * UcTuuarbe Kpo3 0TBOPE W Harnaske

 npuMeru BepHynj Jen yYyp yPp ux npo6nema * Xuapaynuunu yaap

CTpyjatea TeUHOCTI
* Kasutauuja
* peduHUWe NPoToK
K/by4HM NOJMOBM: KMHEMATMKA TEUHOCTM, AMHAMMKA TEYHOCTM
* peduHUWeE XMapayaMyHW yaap

 HaBe/le NPUMEp HACTaHKa XMAPayNMUHOr yaapa

* 06jacHu HaumMH ybnaxasarba XuapaynnyHor yaapa

* pasnuKyje BPCTe XMAPayIMUHUX NYMNX NpeMa NpUHLMNY pasa

* onuwe rnasHe AeN0Be W NPUHUMAN Pada pasnnymuTMX BPCTa NyMnn * Xnapaynuuxe nymne
* 06jacHn MOryRHOCTM NpUMEHE NyMNK NpeMa HUXOBUM KapakTepucTukama * XuapaynuuHu arperati
Te 3a Apay. eHepruje .
* 06jacHi NPMHLMN paaa XMAPayNMUHUX arperata * Xnapaynnunu akymynatopu
* onuLe XuapaymyHe akymynartope Krbyunu noj t pobujarbe xnap: eHepruje
* 06jacHu HaMeHy XWApaynMUHUX akyMynatopa
* TPaHCNATOPHM U3BPLUHM XMAPAYIMUHI €NeMEHTN
 06jacHn npuHuMn pasa pasHnX U
* PoTaumjcku U3BPWHKM enemMeHTn (MoTopu)
 06jacHn MPUHLUMN Paaa XMapayIMUHIX MOTOpa
* XuapaynuuHu passoaHvuM (noaena, aKTuBMpare, O3HavaBarbe...)
 Ha NpUMepMMa 13 TEXHMUKE Mpakce 06jacHn NPUMEHY XMAPAYIUUHUX MOTOpa
« OBJaCHY NPUHLIN PaAa PasEOLHMKA © XNApaynnuHu BEHTUAM (BEHTUIN NPUTUCKA, BEHTUIN NPOTOKA, HEMOBPATHW BEHTW/IN, 3ayCTaBHN
- ) P P P BEHTUNU, Aeb6nokupajyhun HenoBpaTHU BEHTUAMN...)
n
enemeHTn P YI€ BPCTE BKTUBMP: v * 3anTUBHYM eneMeHTn
Ha Wemn xuapaynnuHe MHcTanauvje obenexasa pasBoAHNKe « BeaueHm enemenTn
pas/nKyje TUNOBE BEHTUMIA NpeMa NpUMeHN + Peaepsoapm
passinkyje NoMohHe XUapaynyHe KOMMOHeHTe + Fpejaun v xnaawawm Guirepn
06jacHn BPCTe 1 HaMeHy CBaKe oA MOMONHUX KOMMOHeHaTa Kroyuny noj J— UM, BEHTHM
© UNTA TEXHWUKY AOKYMEHTaUM]y M YNYTCTBA 3a Yrpaarby XMAPaYIMUHIX
KOMMOHeHaTa * TexHuuka AOKyMeHTaUMja 3 Yrpaarby XMAPAYIMUHUX KOMMOHeHaTa
* HaBezle onepauvje n peaocies NoCTynaka NPUANKOM Yrpaarbe XuapayuuHux | e OCHOBHe onepaumje v nocTynun yrpaare
KOMMOHeHaTa
Yrpaaa u oapkaBare XMAPayNIUuUHNX * Oapxasarbe XMAPayIUUYHNX KOMMOHeHaTa
KOMnoHeHaTa * HaBeAe NMpUHUMNE OAPXaBatba XMAPAYINYHNX KOMMOHeHaTa . .
* Hajuewhu KBapoBuW W 3aCTOju y pady XvuapayanyHUX KOMMNOHeHaTa
« o6jacHu 3Hauaj o, xuapay Ta .
KsbyuHm noj 1 yrpaara xuap: KOMMNOHeHaTa, 00ApXaBarbe XMApayMUHNX
* NpenosHa u onuwe Hajuewhe M Yy pagy KOMMOHeHaTa
KOMMOHeHaTa
HacraBa y 6noky 1 B/IOK (30 YACOBA) * CuM60nM y XMApaynuum n nHeyMaTuum
* aHanm3npa cMMEosIe, KOMMOHEHTE 1 Bese « CohTBEpCKYM NAKeT 3a upTarbe wema
* N03Haje NPOrpamMcKku NakeT 3a UpTarbe U CUMYJIaumjy XMAPaYINUHUX 1 * CvMynauuja pasa XuapaysiMuHuX v MHeyMaTcKux wema

MHeYMaTCKuX WeMa

* uspahyje jeaHocTaBHe NHeyMaTcke WeMe, CUMynupa paa y copTBEPCKOM
nakery

* noBe3yje pasnuunTe NHeyMaTCke KOMMOHEHTE Ha OCHOBY LeMe

or byHKLY CT KOl Ta
2 BJIOK (30 YACOBA)

* aHanuaMpa cuMBoie, KOMMOHEHTE 1 Bese

MNOCTABUTE NUTAKE
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 Mo3Haje NporpamMcKy NakeT 3a UpTarbe U CUMyNaunjy XMapaynnuHmx n
NHeyMaTckux wema

 n3pahyje jeAHoCTaBHe XnapaynuyHe weMe, CUMYNIMpa pas y codpTBepCKOM
nakerty

* noBesyje pasnuuuTe XMApayIMiHe KOMMOHEHTE Ha OCHOBY LWeMe

or byHKLy cT Ta
3 BJIOK (30 YACOBA)
 MoieCH MyMNY/KOMNPECOp Y PaaH PexXuM

* nokpehe nosesaHe KoMnoHeHTe (ypehaj/MalmnHy ca NHeyMaTCKUM 1
XWAPAYIMUHNAM MOrOHOM)

* ucnpatv paa ypehaja/MalwmHe ca NHeyMaTCKUM W XWAPAY/INYHUM MOrOHOM

* YTBPAM Meperem napaMeTapa TauHoCT paaa

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE NMPOrPAMA

Ha noyeTky cBake TeMe yyeHMKe yno3HaTh ca UM/beBMMa N UCXOAMMA HacTaBe, OAHOCHO yuyerba, NNaHOM paja M HauyMHWMa oueruBara. Mpeamer ce peanusyje kpos Bexbe (68 Yacosa) u kpo3 yacose 610k HacTase (90 Yacosa). Ogerere
ce fenu Ha rpyne Ao 15 yyeHuka NpuavMKoM peanusaumje sex6u n 610k HacTase. Peannsaumja HacTaBe ce OABMja y MEXaTPOHCKO] WKONCKO] nabopaTopuju AOK Ce YacoBu 610K HacTaBe MOry peanus3oBaTi U KoA NocnoAasua ako nocToje yCnosu.

Mpenopyyen 6poj Yacosa no Temama je cneaehi

* OcHOBe NMHeyMaTuKe, CBOjCTBa U NPOMeHe CTaka Basayxa (8 yacosa)

* EneMeHTU 3a Npon3BoAkY, ANCTpUByumnjy u npunpemy cabujeHor Basayxa (8 yacosa)
« MHeyMaTCKu N3BPWHM U yNipaB/bauky enemenTy (10 yacosa)

* Yrpaama v oapxasatbe NMHeyMaTCKux KOMMNoHeHaTa (8 yacosa)

* OcHoBe xuapaynvke u xuapocrtatuke (10 yacosa)

* KuHemaTuka v AnHaMuKa TeyHocTu (6 yacosa)

* KomnoHeHTe 3a aobujarbe xuapaynuyHe eHepruje (4 yaca)

* Xvnapay V3BPLWHMK, YNp: W n noMohHu enemeHTH (8 vacosa)
* Yrpaara v oapxasarbe XMApayMUYHUX KOMMoHeHaTa (6 yacosa)

W36op meToaa u 06nmka pada 3a CBaKy TeMy oApehyje HacTaBHMK y 3aBUCHOCTM OA HacTaBHWX Caapxaja, CNocoGHOCTM v noTpeba yyeHuKa, MaTepujanHux v Apyrux ycnoea. Kopuctutu sepbanHe metoae (METOAa yCMEHOT u3naraka 1
Anjanowka MeToaa), METoAe AEMOHCTpauMje, TeKCTyanHo-unycTpaTieHe MeToae. Mpeanoxern 06mMun pasa Cy GPOHTanHW, paa y rpynu, paa y napy v UHAMBUAYanHW paa.

CBOjCTBA TEYHOCTM M racosa 06paanTh Ha HUBOY MHGOPMI Aok I, M, ApXi 3aKOHY Kao W JeAHaUYMHM KOHTUHyWTeTa 1 BepHynujesoj jeAHauMHn nocseTnT Behy naxby.

Mpunukom peanusaumje Tema anpocTamKa KHEMaTVKa M IMHAMIKa TEYHOCTM, Fie Ce M3y4aBajy OCHOBHY 3aKOHY (Npenopy4eHy 6poj Yacosa je HewTo Behu) 1 NOTPEGHO je OCNOHMTY Ce Ha NpeA3Hatba yUeHMKa U3 PU3NKE U MeXaHuKe.
Npenopyka je Aa ce Aajy T 06; y nojMosa n Y3 NpuMepe 13 KOHKPETHe Npakce a Takof)e Ce Npernopyyyje ypaauTi Heke jeAHOCTaBHWje padyHcKe 3aaaTke. [lobujeHe pesynTaTe aHanMsnpaTi, NoacTahy yueHuke
Ha AOHOWeHe 3aK/byyaka. Y 3aBUCHOCTM oA MOryhHOCTH, pesyntate ™ MEHTANHNM NyTeM.

OBaj NpeaMeT NPeACTaB/ba NPBU KOHTAKT YYEHUKa Ca HEeKNM OA MEXaTPOHCKNX KOMMOHEHTU M Ca MeXaTPOHMKOM yonwTe, na 61 61no NoXerbHo Aa ce MpUnMkom obpaae 1y Yy4€eHuKa ca xnapay 1 NHeyMaTckum
KOMMOHEHTaMa, y4yeHUUMMa oMoryhe KOMNOHEHTe Koje MOy Aa hu3MUKKM Buae 1 oNunajy a pasnuyuTe KOHCTPYKUMje, MPUHLMNM pada 1 OCTasne KapakTepucTike ce MOTy M3naraTi Kpos npeseHTaumje, cumynaumje UTa.

Cse BpeMe, 40K ce 06pahyjy KOMMOHeHTe Tpeba aHanM3NpaTi U UCTULATH Pa3inKe W CIMYHOCTY y KOMNOHEHTaMa y XMAPaY/IMUM U NHeyMaTuum, A0 KOME CKNX Ta.

Ha kpajy ceakor moayna npeasuheHo je ynosHaTh yyeHuKe ca NpojekToBarbeM, yrpaakoM KOMMOHeHaTa  NpMHUMNuMa oapxasarsa. Mpenopyka je Aa ce osa TeMa obpalyje Kpo3 KOHKpeTHe npuMepe U3 npakce, ako je To U3B0A/bMBO, Aa 61
Ce y4eHUUMMa NPUBNVKMNYM NPYUMEPU U3 PeAHOT OKPYXerba.

MowrTo je npeasuheH Benvkn 6poj yacosa 610K HacTaBe, Mpenopyuyje ce Aa Tv yacosu GyAy npunpema 3a ysohere y npeamet y Tpehem paspeay Xvapay/iMuHi v MHEyMaTcku CACTEMM Kao 06jeKTv ynpassbarba. Hactasa y 610Ky je
npeasuheHa Aa ce peanusyje Kpo3 Tpu Teme. Ha Npsom v apyrom 610Ky noTpebHo je Aa ce yueHuumM ynosHajy AeTasbHuje ca cumbonnma KOMMNOHeHaTa, Aa UM Ce Npe3eHTyje NPMHUMNM 1 NpaBuia 3a upTarbe NHeyMaTCKUX U XMAPayNnuHuX wema,
cuMynaumja HaupTaHWX WeMa y copTBepCKOM MaKeTy U A3 OHW CaMOCTa/HO HaupTajy W CUMynupajy jeaHocTaBHuje weme. MoToM, Aa Ha OCHOBY HaupTaHe M CUMynMpaHe WweMe, U3BpLUe 0Aabup KOMMOHEeHaTa 1 Aa X NocTase U NoBexXy Ha
AMAAKTUYKMM MHEYMATCKUM M XMAPAYJIMYHUM CTOJIOBUMA U MPOBEPE (hYHKUMOHAIHOCT.

Ha Tpehem 610Ky, yueruum Beh MOy Aa Metbajy M NoAewasajy napaMeTpe nyMne/KOMMpecopa, BEHTUNMA M 0CTanux KOMNoHeHaTa.
Moce6an ocepT, Ha 610k YacosuMa, Tpe6a NOCBETUTM MepaMa 6e36eAHOCTM U 3alTuTe Ha paay.
5. YNYTCTBO 3A ®OPMATUBHO 1 CYMATUBHO OLIEHbUBAHE YHYEHMKA

Kapa je y nuTary HacTaBa OpujeHTUCaHa Ka UCXOAMMA, MOpa Ce MPaTUTV HaNpeaak yYeHnKka y KOHTUHYMTETY. BpeaHoBare OCTBAPEHOCTH MCXOAA BPLIMTY KPO3: npahere 0CTBApEHOCTM MCXOAa, TECTOBE 3Hatba U TECTOBE NPaKTUUHINX
BewTunHa. MpaBunHOM npoueHoM ,AybuHe” yceajarba 3Harba (3Harbe, pasymeBarbe, NPUMEHa, aHanu3a, CMHTe3a, esanyaumja), HaCTaBHUK NPaBU/IHO BPeAHYje NPoLec HacTaBe M yuera, NPOAYKTE yYera W CONCTBeHM pad.

CyMaTMBHO OuerbuBarbe NoTPe6HO je BpLIMTH Ha Kpajy CBake peanusosaHe Teme (MM y Toky peanusaumje Teme). CyMaTUBHE OLEHE Ce MOTY M3BECTW U3 PasnuuMTUX HauMHa BPeAHOBara (KOHTPO/IHM 3adaum, NPakTUYHU 3a4auUM, YCMEHO
MCNUTHBatbE, CAMOCTANHNX PaAoBa, MPYMHUX paaosa). MoTpe6Ho je A03BOANTM Aa yUeHUUM ouetbyjy jeAHM Apyre Kao W Aa BpLue CaMompoLieHy OCTBapeHWX ucxoaa. Ouerbueatbe Mopa Aa byae y cknaay ca MpaBuiHUKOM O OueHMBakby.

Y ToKy peanusaumje HacTase U3 jeAHOr MOAy/a, HACTaBHUK Aaje MPUIVKY YYeHUKY Aa NOMpaBy OUeHy M3 MOAYNa KOju Cy paHuje peanusosanu.

WHCTpyMeHTe 3a (hOPMaTUBHO OLeHMBAHbE HACTaBHUK 61pa MpeMa BPCTU aKTMBHOCTX Koja ce BpeaHyje. Y npouecy yuerba HacTaBHWK je MOAEPaTOp Koju yCMepaBa 1 MOACTUYE Paj yYeHWKa, yCMepasa uX Ha M3BOPe yuetba, HaunHe
NpUKyN/barea U aHanuse noaataka, HaBoAN WX a apryMeHToBaHO 6paHe CBOje CTaBoBe, NOACTMYE TMMCKM paj, pasnnunTUX HacTaBHuk aHMMUpa yueHuke, oxpabpyje, KOPUCTU MAEje yyeHNKa 3a aHanu3y Kiby4YHUX
nojMoBa n caapxaja. HajéutHuje je Aa ce yueHnKy A03BONM Aa M3HECE CBOje MUIbetbe, a 3aTUM KPo3 rpynHy nmc»(ycm]y BPWWTY @aHaNM3y N apryMEHTOBAHO 3aK/by4WBaTH O CMPABHOCTV MUWbera (YBEK KPEHYTU OA MO3UTMBHUX CTPaHa U3HeTor
MULWsbera yyeHuka). HactasHuk npunarohasa noAyyasarbe Ha OCHOBY noBpaTHe MHdopMauuje Kojy Aobuja oA yueHuka.

Hasue npeamera: EJIEKTPOHUKA
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

HACTABA
PA3PEQ YKYMHO
Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky
I 68 34 102
2. UWBEBU YYEHA:
-y ca pU3NYKUM Noj; W npouecuma y enekTpoHWUM Ha OCHOBY MoAena v Teopuja;
- YnosHasarse ca M eneKTPOHCKUM Tama, KapaKT Ma 1 np Y €NeKTPOHCKMM KONNMa;
-y ca M nojl 0 ANTUTaNHUM KOAMMa U ANTUTaNnHUM nHdopMaumrjama;

- Yno3HaBarse ca nojayaBaykiM KO/IMMA 1 M3BOPMMA 3a Hanajakbe;

- Ocrocob/basatbe 3a aHaN3y U PELLaBakbe eNEeKTPOHCKMX KONa;

- Ocrocob/basatbe 3a MEperba U3 061acT1 eNEKTPOHMKE;

- Ocnocobrbasarbe 3a aHanusy, obpaay v NpeacTaB/batbe pesynrata Meperba;

- Pa3Bujarbe CNOCOBHOCTM 1 BEWTUHA 33 NPUMEHY 3HaHsa U3 eNEKTPOHUKE.

3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA
ncxoan

TEMA MPEMOPYYEHU CAAPXAIN / K/bYYHWU MOIJMOBU CAAPXKAJA
Mo 3aBplweTky Teme yyeHuk he 6uTH y cTamy Aa:

Mony Te | o6jacHn P3HY U AUPEKTHY T y PN cnoja
* [INpeKkTHO 1 MHBEp3HO nonapucanu PN cnoj. Kapaktepuctuke PN cnoja. Mpo6oj PN cnoja;
* rpaduuKn NpuKaxe CTPYJHO — HANOHCKy KapakTepucTiky PN crioja y3 objawrberse;
* KanauutueHocT PN cnoja. inoae. BpcTe avoaa (ycMepauke, 3eHep,);
* Hasese pasnore 360r Kojux Aonasu Ao npo6oja PN cnoja;
* EnekTpoHcka kona ca aAnoaama.
* Habpoju BPCTE ANOAA, HUXOBE HajBaXHMjE KAPAKTEPUCTUKE 1 MPUMEHY;
Krmbyunm nojmosu: PN cnoj, avoae, Bpcte amoaa
* pewasa eeKTPOHCKa Konia ca Anoaama;

 onuwe NpUHUMN paaa 6UNONApHOr TPaH3UCTOPa Ha MOAENY Ca 3ajeAHUYKUM EMUTOPOM;

.  MpuHUMN paaa 6UnonapHor TpaH3UCTopa Ha MOAENyY ca 3ajeAHNYKUM eMUTOPOM. OCHOBHE KOMMOHEHTe CTpyja y
Habpoju OCHOBHE KOMMOHEHTe CTpyja y TPaHsucTopy; TPaH3MCTOPY. BE3MBArbE TPAHINCTOPA;

* AeduHnLe KoedrUNjeHT CTPYjHOT nojadarba; « KoedmunjenT crpyjHor nojavarsa;
HaBEAE KapaKTEPUCTUKE TPaH3NCTOPa; « KapakTepucTnke TpaHsucTopa (ynasHe, nsnasHe, npeHocHe);

 MapameTpy (N napameTpn) 6MNONapHOT TPaH3NCTOPa M eKBMBANEHTHA WeMa TPaH3NCTOPa 3a Hau3MeHNYHM

. curHan;
* HaUpTa eKBMBANEHTHY LeMy 6UNONapHOT TPaH3NCTOPa 33 HAaM3MEHWNYHU CUrHan KopucTehn
n napametpe;

 HaupTa TPaH3UCTOp Y CMojy Ca 3ajeAHNUYKNM eMUTepOM, 6a30M M KONEeKTOpoM y3
yna: ;

« OrpaHuyerbe y pady TpaH3ucTopa;
. « BpcTe TpaHaucTopa ca edexToM nossa (JFET, MOSFET, VMOSFET)
* Habpoju OrpaHnyerba y paay TPaH3uCTopa;
« OMMWE MPVHLNN PaSA TPAHINCTOPA Ca EEKTOM NOMbA HA MOAENY CA 3AJEAHNIKNM COPCOM; * MpuHumn papa JFET-a Ha Moaeny ca 3ajeaHnuknm copcom. CtaTuuke kapaktepuctuke JFET-a. MapameTpu JFET-
PUHUAN paa Tp: P Aeny ea PCOM; | 3 1 exBMBaNeHTHa WeMa TPAHINCTOPa 3a HAN3MEHNUHM CUTHAN;
* HalpTa EKBUBANEHTHY UieMy TPAH3NCTOPa Ca EEKTOM N0/bA 33 HaUIMEHWHHN CUrHan; * MpuHumn pana MOSFET-a Ha Moaeny ca 3ajeAHUYKUM copcom. CtaTuuke kapaktepuctuke MOSFET-a.

 HaBeje YCoBe 33 Paj NojeANHNUX TUMOBa TPaH3NCTopa; « Tpanancrop (6unonapm u MOSFET) kao npexaay.

 onuwe paj TPaH3NUCTOpa Kao npekuaaya;

 HabpPOjyu BPCTE TUPUCTOPA 1 HHUXOBY MPUMEHY;
* Tupucrop;
* HaUpTa eKBMBA/IEHTHO KOJIO TMPHCTOPA;
* Tpuak n anak.
* HaBe/ie OCHOBHE KapaKTepuCTVKe Tpuaka 1 Avaka;

* BpCcTe ONTOENEeKTPOHCKUX eneMeHaTa;

* Habpoju BPCTE ONTOENEKTPOHCKMX KOMMOHEHTU U HUXOBE OCHOBHE KapaKTepucTuke; * ®oToanoae, HOTOTPAH3UCTOPU N HOTOOTNOPHNLK;

 HaBejie NpUMepe NpUMeHe OMTOENEKTPOHCKMX efneMeHaTa; « Ceetnehe non uke avoae. ®oOT

* TeYHu kpuctanu.

* U3Mepu CTPyjy KPO3 AMOAY W HAMOH Ha ANoAM; BEXXB|

 NPOBEPU UCMPABHOCT TPAH3NUCTOPa MeperbeM OTNOPHOCTM 3Mely NPUK/bYUHNX enekTpoaa |e CHUMarbe KapakTepucTika AMoaa (YCMepaukux 1 3eHep Auoaa);

MynTUMETPOM
* CHUMatbe KapakTepucTuka 6unonapHux TpaHsnucropa;

* CHUMatbe kapakTepuctuka FET -a; NMOCTABUTE NMUTAKE

© M3Mepy CTpyje n HamoHe KoA TpaHaucTopa (6unonapHor v FET-a);
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 rpaduuKKM NPeaCcTaBn KapakTepUCTUKe KOMMOHEHTN Ha OCHOBY W3BPLIEHUX Meperba;

CUMLN]YMCKUM KOMMOHEHTaMa;

* NpuUMerbyje Mepe 3awTuTe Ha paay y naGopatopuju;

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=

* aHanusupa paj kona ca ceetnehnum nonynpoBoOAHWYKMM AnoAaMa U Kona ca BuwecnojHnM | KrbyuHmn nojmosu: MH cnoj, avoae, Tpanauctopu: 6unonapHu, JFET, MOSFET; doToanoae, poToTpaHsuctopu,

TpUaK, Avak.

Mojauasauka Kona u U3BoOpM 3a
Hanajare

W3na3Hy OTMOPHOCT;

* HaupTa nojayasay ca 3ajeAHMYKUM EMUTEPOM Y3 OMUC YNI0ra NOjEANHNX KOMMOHEHTM
nojayasava;

 aHanu3vpa paja nojayasaya y jesHOCMEpPHOM pexuMy paaa;

 AeduHMLWe Nnojavarbe CTPyje, HamoHa U CHare Ha MOAeNy YeTBOPOMNoNa, Kao 1 ynasHy n

* JeaHoCTeneHn nojauyasayn — nojam;

* Mojayarbe HanoHa, CTpyje 1 CHare, ynasHa v n3nasHa OTNOPHOCT nojayasaya (onwTa aAeduHuumja Ha npumepy
yeTBoponona);

* M3payyHaBsa CTPYjHO M HaMOHCKO Mojayakbe 1 Moj
eMUTepOM, Kao 1 ynasHy W W3nasHy OTNOPHOCT;

cHare noj ca 3ajeas
* HaUpTa nojayasay ca 3ajeAHNYKMM COPCOM Y3 OMMC Y/IOra MOjeANHIX KOMMOHEHTH
nojayasaya;

* uspauy HanoHCKO Noj noj ca 3aj
OTMOpHOCT;

* oapehyje nojauatbe BUWeECTeNeHnx nojayasaya
* AeduHMLe NojaM hpeKBeHUMjcke KapakTepUCTUKe U 06jacHi tbeH 3Hauaj;
* 06jacHun ynory HeraTveHe noepaTHe crpere y rojayasauuma;

* HaupTa [JapnvHITOHOB CMOj M Ha OCHOBY WeMe M3BeAe M3pas 3a CTPYjHO nojauarse;

MM COPCOM, Kao W U3nasHy

« Mojauasay ca 3ajeAHNYKNM eMUTOPOM. PaaHa npasa v paaHa Tauka. CTabunusaunja paaHe Tauke;

s
E

« Mojayasay ca 3ajeAHNYKMM EMUTEPOM — aHann3a paaa u o, CTPYjHOT U Hi j , ynasHe

M M3nasHe OTMOPHOCTY. ®peKBeHUMjcKa KapaKTepucTika;

 Mojauasay ca 3ajeAHNYKMM COPCOM - aHann3a paaa v oapehuBarbe HaMoOHCKOr Nojadarba 1 UnasHe
OTMOPHOCTU.

* BuwecTeneHu nojayasauu. MoepaTHa cnpera. HeraTueHa nospaTtHa cnpera;
* MojayaBaun ca HEraTMBHOM NOBPATHOM CMPEroMm;

* [1ap/IMHITOHOB CMOj.

* HaupTa 610K WeMy MHTerpucaHor ) y3 06j
paja 1 HaBoherbe KapakTepucTuka;

n3pase 3a HaMoHCKO Mojavarbe;

 06jacHn NPMHUMN paaa kona 3a cabuparse M Koa 3a 0Ay3uMarbe HanoHa;

¢ o6jacHn pasnore u HauMHe NOBe3WBarba MHTErPUCAHOr ONepaLnoHOr nojauasaya ca
APYTM eNeKTPOHCKIMM KONUMa

 rpaduyKN NPUKaXe 3aBUCHOCT U3N1a3HOT 04 YNa3HOT HamnoHa nojayasava;

npuHUMNa

* HaupTa MHBEPTYjyhu 1 HenHBepTYjyhu nojayasay y3 objalrberse 1 Ha OCHOBY Tora usseae

 B/I0K WeMa MHTErpucaHor OfepaumoHor nojauasaya; KapakTepucTuyHe BeNMuMHe MHTErPUCHOT ONepaumMoHor
nojayasava;

* VHBepTyjyhu nojauasay;

* HennsepTyjyhu nojayasay. JeaMHWuHu nojavasay;
* Kono 3a cabuparbe HanoHa;

* Kono 3a oaysuMarbe HanoHa;

* Kombl

MHTErpucaHmx rojayaBaya v TpaH3NUCTOpa CHare.

* MpeHoCHe KapakTepucTuke nojayasava.

JjeaHocMepHor HanoHa 3a Hanajare;
 UpTa BPEMEHCKe Anjarpame HarnoHa y pesieBaHTHNM TaukaMma Kona;

« 06jacHyn ynory uHeepTopa y npouecy Aobujarba HansMeHNUHOT HamoKa;

* o6jacHun ynory ycMepaya ca GpuATpom u ctabunmsatopa HarnoHa y npouecy Aobujarea

* V13BOpM 3a Hanajarwe;

* Ycmepaum (jeaHocTpaHu ycmepay 1 Mpeuos ycMmepau);
* Ycmepauu ca puatpom;

* Crabunusatop HanoHa ca 3eHep AMOAOM;

* VIHTerpucann ctabunusaTop Hanowa;

* ViHBepTop.

* U3Mepu CTpyje 1 HanoHe KoA nojayasava y jeAHOCMEPHOM pexuMy paaa;

 aHanu3Mpa paa nojayasaya ca 3ajeAHMYKUM EMUTEPOM / COPCOM MeperbeM HamnoHa
ocumnockonoM;

 M3MEPN HaMOH OCLMIOCKOMOM Ha yNiasy v nanasy uHeeptyjyher n Heunseptyjyher
nojauyasaya WM Ha OCHOBY TOra OApeAu Nojavyare HanoHa;

© M3MepK HanoHe Ha ynasy W U3nasy ycMepaya OCLMIOCKONoM;
 HaupTa BpeMeHCKe AnjarpaMe Ha OCHOBY U3MEPEHNX BPEAHOCTH;
* npuMerbyje Mepe 3awTuTe Ha paay y nabopatopuiju;

 aHanu3Mpa paj nojauasauknx Koa MeperbeM HaroHa y peeBaHTHUM Taukama,
ynopehyjyhu aobujere pesyntaTte ca uspauyHatum

BEXB!

 Mojauasay ca 3ajeAHNYKMM EMUTEPOM Kao MojauaBay Han3MEeHUYHUX CUrHana — oapehuBarbe HamoHCKor
N n T
] P ;

« Mojauasay ca 3ajeAHNYKMM COPCOM Kao Nojayasay Hau3MEHUUHUX CUrHana;

* HenHsepTyjyhu unm nneeptyjyhu noj Kao noj W jeAHOCMEepHOr HanoHa;
* Kono 3a cabuparbe HanoHa 1 Koo 3a 0Ay3uMarbe HanoHa;

* Ycmepaun;

* Ctabunusatop HanoHa.

KrbyuHm nojMoBu: nojauasad, pagHa Tauka, ynasHa u u3nasHa OTNOPCHOCT, CTPYJHO M HAMOHCKO nojavarbe,
nospatHa crpera, ycmepau, CTabuinsarop, MHBepTop

YBOA Y AMTUTaNIHY eNeKTPOHNKY

* feduHuwe nojam nHdopMaumje n aurutanHm 06auk nHdopmaumje;
* BpWHM KOHBEP3Mjy 6pojesa jeaHor 6pojHor cuctema y Apyru;
 Habpoju OCHOBHE apUTMETMUKe Onepauvje y 6UHapHOM cucTemy;

* BPLWW MUHMMM3aLM]Y Norvuke dyHKumje;

BPEMEHCKUM AnjarpamMnma;
* Habpoju BPCTE OCHOBHUX NOMMYKMX KONa U HhUXOBE KapaKTepucTuke;
* peanusyje cnoxeHe noruuke GyHKUMje NOMORY NOrUUKNX Kona;

* oApeau noruuky dyHKumMjy Kojy Kono peanusyje;

* NpeacTaB/ba nNoruuke pyHkumje rpaduykum cumbonuma, kombuHaumoHum Tabenama u

* Mojam nHdopmaumje. AurutanHm o6nuk nHdopmaumja. BUT kao jeanHuua uHdopmaumje. AurntanHa kona —
nojam;

* BMHapHM, OKTaNHW 1 XeKcaaeunmantu 6pojHu cuctem; Konsepanja 6pojesa;
« OCHOBHE apuTMeTHuKe orepaumje y 6uHapHoM cucremy;

« Jlornuke onepauuje u Bynosa anre6pa;

« MpeacTasbarbe NOruuKnX GyHKUMja. MuHUMM3aUMja NOTMYKNX dyHKUM]a;

* Jlornyka kona: I, ILI, NE, NI, NILI, ncksbyymso ILI u nckmwyymso NILI kono;

* CuHTe3a 1 aHanu3a NoruuKuX Kona;

 aHaNM3Mpa paj JIOTUYKMX KOJIa MEPEHEM HanoHa;
* aHanuaupa paa nornykux kona y CMOS TexHonoruju;
* aHa/IM31pa HaMoHCKe HUBOE KOA Pa3/IMYMTUX JIOTMUKMX KO/ Ha OCHOBY Mepera;

* NpuUMerbyje Mepe 3awTuTe Ha paay y nabopatopuju.

BEXBE:

* AHanu3a pasa 0rMuKkux Kona;

* Jlornuka kona y CMOS TexHonoruju;

© Mepetbe HaMoHCKNX HUBOA Y Pas/IMUMTIAM NIOTUYKUM KONMMA.

Krby4yHM nojMoBu: 61T, KOAOBK, NOrMuKa Kona, KOMBMHaLNOHe Mpexe, CeKBEHLMjanHe Mpexe

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

06nmum HacTaBe: Teopujcka HacTasa (68 yacoBa) + Bex6e (34 uacosa).

MecTo peanusaumje HacTase: CBU 4acoBM TEOPHjcKe HAcTaBe ce peanusyjy y CTaHAapAHO] YHMOHMLM, @ HacoBM BEXEN y KabuHeTy

Mpenopyuenn 6poj 4acosa no TeMama:
« MonynpoBoaHnyKe KOMNOHeHTe: 25 yacoBa Teopujcke HacTaBe, 10 yacoBa Bex6m
« Mojauasayka Kona v M3BOPM 3a Hanajatbe: 30 yacosa Teopujcke HacTaBe, 14 yacosa BeX6n

* YBOA Y AUrUTanHy enekTpoHuKy: 13 yaca Teopujcke HacTase, 10 yacoBa Be6u.

Ha npsoM yacy ynosHaTi yyeHuKe ca UM/beBUMa M UCXOAMMA HaCTaBe, OAHOCHO yuetba, MNaHOM paja N KpUTEpUjyMOM 1
HacTaBe.

oL Kao un pajay yuMoHMUM 1 KabuHeTy, MOAGNY Ha rpyne W pacropeaoM peannsauuje

AunckyTyjete ca yueHMUMMa O HUXOBUM pasMULLsbatbuMa Ha Teme: LUTa je To enekTpoHuka? [la v je HeKo MMao A0 caja NPaKTUYHOT UCKYCTBA Ca @NeKTPOHCKWM KOMMOHeHTaMa u koje? Kakas je yTuuaj enekTpoHckux ypehaja Ha XusoT

caBpeMeHor yoseka? Koju Aenosu ceeTa Cy No3HaTh NO pa3gojy eNeKTPOHCKe MHAYCTpuje?

Hacrasa he ce p M KpO3 Yacose T

HacTaBe Ca UeNMM OAe/bereM y YUMOHNLM W YacoBe nabopaTopujckux Bex6u y kabuHeTy noaenom Ha rpyne. TOKOM peanusaumje ceake Teme yBek ce NpuApXaBaTv UCTOr NpUHUMNa:

TeopeTcku 06jacHUTH MojaBy MM 3aKOHWTOCT, MOTBPANTM je pauyHCKM (TaMo rae je To Moryhe) a oHAa M3BPLNTY AEMOHCTPaLM]y U Meperba y nlabopatopuiu.

Mpu M3paan onepaTMBHUX NNaHOBa NMOTPEGHO je AedvHNCATM ANHAMUKY paja uMajyhu y Buay Aa je yuerse, kao n dop

cTaBosa u 1, KOHTUHYMP: npouec 1 Aa je pesynTaT je CBUX aKTMBHOCTM Ha YacosnMa

peanu3oBaHuX pasnNuMTMM METOACKUM NPUCTYNOM, KopUwhereM MHpOpMaLMja U3 PasnMuMTUX M3BOpa, Npe3eHToBaHNM BehuM 6poje peasHux npuMepa 1 y3 akTuBHO yuyewhe yyeHuka. MpUamnkoM nnaHmnparsa akTMBHOCTY y3€TH y 0631p HUBO
MCx0Aa. YKONMKO Cy MCXOAM Ha BULIEM HUBOY CIOXKEHOCTH, OAHOCHO aKo C& OAHOCE Ha aHanusy UM esanyauvjy, MnaHupaHe akTMBHOCTV anu W KpUTepWjyMu ouetbuBarba Mopajy 6UTH y cknady ca ruMa. HacTaBHWUK oBakee Mcxoae o6aBesHo
onepaunoHanusyje, OAHOCHO PasBuja Ha HM3 HUKMX NCXOA], Kako 61 X yUEeHULM NOCTeNeHo A0CTU3aNM.

MpuMep onepaunoHanusaumje ucxoaa:

paaa kona 3a orp HarnoHa up

BpeMeHcke Aunjarpame.

HacTaBHWK NnaHMpa Aa y4eHuun y Npouecy A0CTM3arba OBOr MCXOAa HajBUIIEr HUBOA AOCTUTHY creaehe:

* neduHMILE yNOTY KON 3@ OrpaHnyaBarbe HanoHa;

* aHanM3Mpa paa jeAHOCTAaBHOr KONa 3a OrpaHMyerbe HaMnoHa Ca jeAHOM ANOAOM Ha OCHOBY HaLpTaHe eNeKTPOHCKe WeMe

. pa paa ci jer kona 3a orp

* aHanu3Mpa paa Kona 3a orpaHuyerbe HanoHa ca OnepaLmMoHNM MojayasayeM Ha OCHOBY HaUPTaHe eNeKTPOHCKE WweMe

® LpTa NacMBHO KOJIO 3a OrpaHNYerbe HarnoHa Ha OCHOBY 3axTesa

* LpTa KO/O 3@ OrpaH1uerbe HarfoHa ca onepaunoHNUM nojauasayeM Ha OCHOBY 3axTesa

HaroHa ca Bule Avoada (ycMepaukux, 3eHep) Ha OCHOBY HaLpPTaHe eNeKTPOHCKE weme

* aHanu3Mpa paa Kona 3a orpaHMUaBarbe HanoHa Ha OCHOBY 33/aTOT y/1a3HOr HanoHa UpTajyhn BpeMeHcke Anjarpame ynasHor 1 M3nasHor HanoHa

* UpTa NPeHOCHY KapaKTepUCTUKY (3aBMCHOCT M31a3HOT OA YNIA3HOT HAMOHa) 3a 334aTo KOO 33 OrpaHnuere HanoHa

HacTtaeHe caapxaje je HEONXOAHO peann3oBaTh KPo3 NpUMepe WTOo BULIE CUMTyalumnja u3 peanHor KOHTeKcTa, kopuctehu caspemMeHe HacTaBHe MeToae 1 cpeacTBa. Tpeba HacTojaTh Aa yyeHUUmn 6yay ocnocobs/beHu 3a: camocTanHo
pewasarbe Npo6/IeMCKUX CUTyaLnja; NpoHanaxere, cuCTeMaTu3oBatbe U Kopuuwherbe MHpOpMaumja n3 pasnuunTux n3sopa (HNp. CTPYYHe NMTepaType, MHTEPHETa, Yaconuca, yybenvka, Katanora...); BU3ye/iHO onaxare, nopeheroe u

ycnocTassbarbe Be3a U3Mehy pasnmuuTuX caapxaja (HNp. NoBesvBarbe CaApxaja NpeaMeTa ca CBako,

Ma ApYrux npeaMeTa u Ap.); TUMCKM paj; CaMonpoLieHy COMCTBEHOr 3Hatba W HanpeaoBarba; npeseHTaumjy

MCKYCTBOM, Ca,

CBOjWX pajoBa M rpynHNUX Npojekara n edukacHy Bu3yenHy, BepbanHy n nucaHy KOMyHUKauvjy y3, Kaaa je To noTpe6Ho 1 oarosapajyhy aprymeHTaumjy.

Mpunukom peanusauuje HacTaBe MCTahn BaXXHOCT MOLWTOBatba CTaHAApPAa, NPaBuna U Nponuca y 0Boj 061acT M ykasaTi Ha Moryhe npo6neme Koju ce MOry MojaBuTh yCnieA HenowToBakba 1/unu Henpuapxasarba UCTuX.

Mpenopy4eHe NpojeKTHe aKTUBHOCTM: Y TOKY LWKOJICKE FOAVNHE OPraHM30BaTH ABA NPOjEKTHA 3aAaTKa, No jeAaH y NPBOM U APYroM NonyroavwTy. MPUAMKOM NnaHuparsa NPOjeKTHUX 3a4aTaka BOAWTM padyHa o cneaehem:

® YYEHUKE MOAENNTH Y Matbe TUMOBE;

Yy jeAHoM TMy je Ao 4 yueHuka;

* dopmupaTu oarosapajyhu 6poj Tema npojekTHMX 3aaaTaka Hacnpam 6poja TUMOBa;

* OpraHM30BaTU UCTPAXMBAUKN Paj y4eHnKka Ha TeMy MpOjeKTHOT 3aAaTka, a NpeMa npenopykaMa 3a peanunsauvjy HanpeaHux TexHUKa yuerba v NpojeKTHe HacTase;

* yYeHMUMMa AaTV A0BOJLHO BpeMeHa Aa obpaae TeMy MpojeKTHOr 3aAaTka, YKONMKO je To Moryhe npojekTHUM 3aaaTkoM 06yxBaTuTi U caapxaje ca nabopaTopujckux Bex6H, 0AHOCHO, HACTOjaTM MaKCMMaIHO YCMOCTaBUTH Kopenauujy
u3Mehy TEOPHMCKOr M NPaKTUYHOT Aena NpeaMeTa;

* y OMepaTMBHOM MnaHy paaa NpeaBMAETYM oarosapajyhu 6poj yacosa 3a npeseHToBabe NpojeKTHNX 3aAaTaka, MPUMEHOM CaBpeMeHUX MEeTOAa HaNpPeaHor yuerba N MynTUMeAnjanHe onpeme;

MNpunukom o6paae Teme Mony

Te, cBa 06;

6a3upaTi Ha CUIMUMyMy Kao MoNynpoBOAHMKY, @ repMaHnjyM caMo HamomeHyTW. MpUHUMN paja AMOAA aHanM3MpaTyh ca yYeHUUMMa Ha npuMepuMa

@NeKTPOHCKMX KOa Ca AvoAama (Ca jeAHOCMEPHNUM M HaU3MEHWUYHUM CTPyjaMa). VIHCUCTUPATH Ha rpadnykoM NpuKasy BPEMEHCKMX AMjarpama HanoHa y peneBaHTHUM TaukaMa Koia HausMeHUuHe CTpyj Topa

paauTi OMnCHO, 6e3 3anaxetba y AeTasbe aau MHCUCTUPATYH Ha No3HaBaky YC/I0Ba 3a paj NojeAMHMUX BPCTa TpaH3MCTopa. MpuHUMN paja 61MnonapHoOr TpPaH3MCTOpa 06paanT Ha MOAENY Ca 3ajeaHuuKnt

MNOCTABUTE NUTAKE
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KopucTehn n napameTpe. HarnacuTii Aa ce eKBMBaNEHTHE LeMe TPaH3MCTOPa PasfKyjy Ha BUCOKUM YHECTaHOCTUM.

Tokom peanusauujy Hactase y Temu Mojauasauka Kona u U3BOPM 3a Hanajare ypaauTV 3aAaTke y KOjuMa ce aHanusupa jeAHOCMEpHM pexuM paja nojayasaya ca TPaH3MCTOPOM y3 oapehuBarbe nonoxaja paaHe Tayke. Mojam cTpyjHor,
HaMOHCKOr Mojauarba, yNasHe 1 13jiasHe OTNOPHOCTA 06PaaNTY Ha 610K-WweMn YeTBoporona. MpukasaTi nojauare 1 y Aeunbenuma. OCHOBHYM Nojayasay ca GUNONapHNM TPAH3NCTOPOM 06paanTM MoMONy eKBUBANEHTHE WeMe, U3BECTU U3pase 3a
nojayarbe HanoHa U CTpyje, ynasHy v U3nasHy OTNOPHOCT ~ 0Ba HaCTaBHa jeAnHNWLA MMa 33 UMb Aa NoKaxe Aa ce BPeAHOCTH Mojadarba HanoHa 1 CTpyje, ynasHa v u3nasHa OTnopHOCT MOry NpopadyHaT.

MomeHyTu Aa NocToje M Apyru nojavaBaun ca TpaHaucTopuma. O6jacHMTH 3Hauaj no: j KapaKT [y ja, a 3aTuM Ha CHUMUTU INjCKY KapaKTEepUCTUKY U Meperbem
YTBPAUTM rpannyHe ppekseHumje. Mpn o6paau noBpaTHe crpere, yKPaTKo 06jaCHUTX yNIOry MO3UTUBHE NOBPATHE Cpere 1 teHy GYHKUMjy y ocunnatopuma, 6e3 ynaxersa y AeTasbe. OGJECHVITVI YJIOTy HeraTMBHe NnoBpaTHe cripere y
nojavyasaunma. M3padyHasatbe nojauarba BUWECTENEHO Nojayasaya Npukasati Ha JeAHOCTABHOM MPUMEPY, YK/byyyjyhu n npumep Kapa Cy nojauarba j natay

B/10K Wwemy onepaumoHor nojauasaya 06paanTy OMMCHO, @ MPUMEHY Ha AeaNHOM MHBEPTYjyhem 1 HemHBepTyjyhem noj . Harnacutu  noji ca onepaumMoHMM nojauasayem. Ycmepaue ca GUATPOM 1 CTabunusatope
HanoHa 06jacHUTK Kao Ae0 jeAHOCMEpHOr M3Bopa 3a Hanajarbe. O6jacHMTH NPEAHOCTU MHTErpucaHor ctabunmsaTopa HanoHa. Mnaepmp 06paauTtn onucHo. Y obpaamn ose Teme ypaauti Behu 6poj 3anataka. Mpe peanmaaunje Bex6e ca
M Noj YTV A3 Ce M3MepeHe BPEAHOCTU PassivKyjy OA MpopauyHaTux, 360r yTuuaja peanHux napaMeTapa onepaumnoHor nojayasaya Ha paa Kona. AHanmsupaTy ca y pan Kona 3a p: e
HanoHe (pasnuunTe aMNUTyAe U ppeKseHUMje) Ha ynasy v y yCloBMMa NPOMEHe KapaKTepucTMka ynoTpe6/beHNX KOMMOHEHTH.

3a peanusauunjy HacTase y TeMu YBOA Y AUrMTaNIHY eNeKTPOHMKY o6jacHnTK nojam uHdopmauuje. Oa 6pojHUX cucTeMa 06paanTy AeunMantu U 6UHapHK, Kao U NpeTBaparbe U3 jeAHor cuctemMa y Apyru. MocebHy naxkby NoCBeTUTH
OCHOBHMM JIOTMYKMM KOJIMMA U HUXOBUM KapaKTepucTvkaMa (paz Kosla aHannsmnpatv kopuwherbeM BpEMEHCKUX AnjarpamMa HamoHa v KoM6MHaumMoHum Tabenama). Koa peannsaumje OrMUKuX KONa ypaauTyv AeTassHO uHeeptop y CMOS
TEXHOMOTU]W W HberoBe KapakTepucTUKe, NPUHUMN Paja @ peanusaumjy ocTanux Kona ypaauTi MHpopMaTMeHO. HanoMeHyTi Aa ce sioruuka Kona Mory peanusoBaTi v Ha Apyre HaunHe. KoMEMHAUMOHE W CeKBeHUMjanHe Mpexe 06paauTi onnucHo
1 camo HabpojaTu NpumMepe Mpexa, 6e3 3anaxera y AeTasse. Tokom 06paae ose Teme ypaauTi Behu 6poj 3aaataka U3 06/1aCTH €NIEMEHTaPHNX JIOTUYKUX KOMa U Mpexa.

MnanvpaTh Aa nojeanHe caapxaje yueHnun obpaae Kpo3 NMpojeKTHy HacTaBy y MakbuM rpynama, npunpemajyhu npesexTaumje 3a ocrane yyennke. GOpMaTMBHO NpaTMTV Paj yueHuka y rpynama. YKonuko je moryhe, opraHusosati noceTy
CTpyuHbaka 3 061acTi enekTPOHNKE Koju 61 yueHnumMMa npubnmxmo TPeHAOBE CaBpeMeHor pas3soja 1 NpUMeHe enekTPOHMKE y PasnuumuTMM 061acTiMa, M OpraHM3oBaTh OANA3aK yUYeHWKa y nocety jama koje ce 6ase np
€NEeKTPOHMKOM.

Tokom Tpajarba TeMa peanusoBaTi HajMarbe TPU TecTa 3Harba. TecToBM 3Harba 61 Tpebano Aa caapxe Teopujcka NuTarba U padyyHCKe 3afiaTke PasNNuUTMX HUBOA CNIOKEHOCTU. Mpenopydyje ce Aa TECTOBM 3Harba CaapXe U NUTara
pasnnunTVX 06MKa: NuTakba BULWeCTpyKor n36opa, NTaka AOMYyHE, NUTarba OTBOPEHOr TUNa — MuTakba Koja 3axTesajy KpaTak ecejcku OAroBOp, NUTatba ca M3payyHaBarbeM 1 rpadnukuM NpukasuMa.

p pyke 3a y BeX6m

Jenna Bex6a ce paau ABa CriojeHa WKosCKa Yaca v 3a To BpemMe yueHuun Tpeba Aa ypase cBa Mepetba v o6paje pesyntate. Y na6opatopuju Tpeba Aa 6yAe AOBO/LHO PaAHMX MeCTa Aa 3a jeAHWM paaHuM cTonom GyAy ABa AO TPU yueHuKa.
VHCMCTMPaTy KOA yueHMKa Ha Kopulwhery CTpyyHe TepmMuHoNoruje, a Ha nabopaTopujckum Bex6ama NPUMEHM Mepa 3aliThTe Ha padly W MPUMEHW Npenopyka 3a 3alWTUTy 04 KBapa ONpeMe yC/eA HenpaBsuHOT pyKoBarba. Ha npsomM TepMuHy
BeXGM Tpeba ynosHaTH yueHNKe Ca MepPHNM WHCTPYMEHTVMA, anaTtoM n M Koju he ce M, Kao n paaa v ol y kabuHery.

HacTaBHuk je y o6aBesu Aa npunpemy AeTasbHa ynyTcTea 3a nabopatopujcke Bex6e, kako 611 yueHWUM yHanpea 6Unv ynosHaTh ca HaunHOM paja: Koje BeMunHe ce Mepe, WTa Ce NpopadyHaBsa, Ha Koji HauMH ce KOopucTe usmMepeHe
BeSMuMHe y npouecy aHanuse

WHcncTupaTi Ha kopuwherby aHanorHux u ANFUTanHUX yHUMepa, Kao U ocuniockona.

WN3sohere Bex6n NoTpe6HO je ycarnacuti ca TEOPUjCKOM HacTaBOM Tako Aa oarosapajyhe sex6e cneae oamax HakoH obpaje Teopujckor rpaansa. Ykonuko je moryhe, nabopaTtopujcka Mepersa NOTBPAUTI PayyHCKUM nyTeM, a 3a usabpaHe
Bex6e ypaauTi 1 oarosapajyhy cuMynaumjy Ha pauyHapy paav nopehersa pesyntata. U3yseTHo, y Cilyuajy HeAoCTaTKa noTpebHe onpeme 3a nojeanHe BexGe, ypaautu camo oarosapajyhy cumynaumjy.

WHcucTMpaTh Aa yueHnum Boae AHEBHMK BeX6n Koju 61 caapxao usselTaje ca Bex6y, pesyntate Meperba, 06paay Ao6ujeHnx noaaTaka, rpadmuky / TabenapHu npukas Kao v 3akbyuke. PEAOBHO nperneaatn AHEBHUKE BeX6M. HakoH
CBAKOT UMKNyca BeX6U, KPO3 MHAMBUAYANHW Paj yyeHNKa, OUEHUTU HUBO CaBNaAAHOCTV CTEYEHWUX NPaKTUYHMX BelwTuHa (cnpoBoherse Hanora, 0Aabyp v Kopuwherse MHCTPYMeHaTa, OunTaBatbe pesynTaTa, NpeAcTaB/batbe pesynrara TabenapHo
1 rpaduykm, TyMauerse pesynTata, aHaiusuparee paaa Koia y pasnnuunTiM ycnosuma)

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

®opMaTMBHO OUeHMBakbe, Kao Moaen npahera HanpeaoBaka yYeHUKa, Ce 0/lBMja Ha CBAaKOM Yacy M CBaka aKTUBHOCT je Ao6pa Npunuka 3a NpoueHy HanpeaoBara U AaBarbe nospaTHe nHdopmauuje. Mocturnyha yueHm(a je moryhe
BPEAHOBATM KPO3: aKTUBHOCTM Ha yacy (Tj. MPOLECY yuerba); MoCTaBsbarbe NUTarba /W AaBarbe OArOBOPa y CKIajy ca KOHTEKCTOM Koju ce objawtbasa; U3pady 3apataka, N3BewTaje yyeHmka o
npojekaTa v CNl.; Npe3eHTOBare CaApXaja; TeCToBe NPaKTUUHMX BewTuHa, npahere NocTUrHyha ucxoaa, NoMoh APyroBUMa M3 OAe/beHa Y Lniby CaBnajaBarba rpaansa u Cil. Yuenuke Tpe6a ocnocobrbasati 1 oxpaﬁpmsam ua npoueryjy
CONCTBEeHM HanpeAaK y 0CTBap1Batby UCXOAa, Kao M Hanpeaak APYrvX yuYeHuKa, y3 oarosapajyhy aprymeHTaumjy.

Moce6Hy naxiby o6paTuTe Ha YacoBMMa Ha KojWUMa roCTyjy CTPY4HaLUM W3 MojeAnHUX o6nacTi, BpeaHyjTe akTUBHOCT y4eHWKa KOjyu NoCTaB/bajy NuTarba M aHanuTUuKy pasrosapajy.

OcMMWIbaBaTH Takee 3aAaTke y KojuMa he yueHUUn aHannaupaTi paj Kona y pasfiMynTiM ycnoeuMa paja (MpoMeHa KapakTepucTika ynoTpebrbeHe enekTpoHcke , NpoMeHa nap: pa ynasHor curkana u cn.)

Ha kpajy cBakor yaca uiu akTMBHOCTM HanpaBuTV KpaTKy aHanusy Aocajalrber paaa, 06aBesHo NMoXBanMTH yueHnKka 3a OHO LTO je NoCTMrao 1 06pasnoxuTy wTa Moxe v Tpeba Aa nonpasy u/unv ypaan. MoTpebHo je ocMucnnTy Buwe
TUNOBA Pa3IMUMTUX aKTUBHOCTM Ca NPOAYKTUMA PA3NIMUUTON HUBOA CIOKEHOCTU W YTBPAUTM OYeKNBaHE UCXOAE, a NPEMa FiMa U KpUTepUjyMe BpeaHOBarba.

OuerbMBatbe yueHuka ce oasuja y cknaay ca MpaBunHMKOM 0 oueruBakby. MoTpebHO je, Ha NOYETKY WKO/CKe roanHe, YTBPAMTH KpuTepujyMe 3a ouerusarse (Y cknagy ca MpaBuiHUKOM O OueHsMBatby), MPBEHCTBEHO 3@ CYMaTUBHO
OlerbMBakbE M Ca HMMa YTNO3HATY YUYeHMKeE.

MnaHnpaTi Kako yCMeHe Tako 1 MUCMEHe NpoBepe 3Hatba U TeCTOBE NPaKTUYHNX BEWTUHA.

CyMaTMBHO OLerbuBatbe Ce MOXe U3BPLMTY Ha OCHOBY MoAaTaka MpUKYM/beHNX GOpMaTMBHUM OLerbWBatbeM, pesynTaTa/peluerba Npo6iemMcKor UM CeMUHAPCKOT Paaa, YCMEHUX NpoBepa 3Hatba, KOHTPOMIHUX W AOMahnx 3ajaTaka, Tectosa
3Harba 1 cn. HaunH yTephuBarba CyMaTMBHE OLEHe YCKNIaAUTM ca MHAMBUAYANHNM 0COBMHaMa yueHuKa.

HakoH cBakor uvknyca Bex6u, Kpo3 MHAMBMAYANHWM Paj yYeHNKa, OLEHUTU HUBO CaBNaAaHOCTH CTEYeHMX NPaKTUUHUX BEWTHHA. YHaNpes ynosHaTi yueHnke ca 3axTeBnMa v BewTuHaMa koje he 611 nposepasaHe. 3a yueHnke Koju HUCy
HUX MHCTPY , NPUNPEMUTU AOAATHM MaTepujan 1 Bpeme 3a paa.

Moce6Ho BpeaAHOBaATM Kaja yYeHUK NPUMErbyje 3Haka CTeYeHa Ha TeOPUjCKUM YacoBMMa NPUAMKOM n3Bohera Bex6u, Kao 1 y C/I0OKEHWM U HeNO3HaTUM CUTyaumjama (Koje HacTaBHUK Kpenpa Ha YacoBuMa obHaB/barba Unu yeexbasarba) Kao
M Kaja yyeHuK objawrbasa 1 KpUTUUKM pa3MaTpa CrioxXeHe CaApXWHCKe LennHe 1 MHpopmaumje.

Hasus np TPUYHUX
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE
HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky
I 68 68

Hanomera: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061uk pasa

2. UWBEBU YYEHA:

- YNo3HaBarbe yueHnKka Ca OCHOBHUM MEPHUM UHCTPYMEHTMMA U MEPHUM MeTOAaMa

- YNo3HaBatse yueHnKka ca MEPHUM UHCTPYMEHTAMA 1 MEPHUM NPUBOPOM KA0 U HAUMHOM HbMXOBE ynoTpe6e

- Ocnoco! ydeHuka 3a € MEpHNX MHCTPYMeHaTa 1 Npubopa HEONXOAHMX 3a Pa Y CTpyuM

- Ocnocobrbasarbe yyeHnKa 3a NPUMEHy 3Hakba O Meperby y npakcu
- Ocnocobrbasarbe yyeHWKa 3a OunTaBarbe pesyTata Npu Mepery, tuxoBy 06pady U rpadmuki npukas

- PasBsujarbe koA yueHuka ocehaja 3a TaUHOCT U3paae PaaHUX NpeaMeTa npema TeXHUYKOj AoKYMeHTauujn

- PasBujarbe KOA y4eHUKa 0AroBOPHOCTY 3a W noc

- CTBaparbe 1 pa3Bujarbe KOA yYeHUKa PafiHUX HaBuka, CaMOCTaIHOCTU M OArOBOPHOCTH MpeMa paay Npyu Kopuiuhersy 0Arosapajyhiux MEpHUX UHCTpyMeHaTa
- Ocrocob/basatbe yHeHUKa 3a MEpeHe U KOHTPONNCarbe PadHNX NpeaMeTa

3. HA3MB U TPAJAHE MOAY/A NPEAMETA

Pes.6p |HA3MB MOAYNA Tpajatbe Mmoayna
1. OCHOBM MHAYCTpUjcKe MeTponoruje 12
2. Mepuna 1 MEpHM MHCTPYMEHTU 3a Meperbe AyXuHe, nonoxaja obnmka u xpanasocT 26
3. Mepetbe yrnosa y pasHu n Harnba 14
4. Meperbe KapaKTepUCTUUHUX BEMUMHA (NPUTUCAK, NPOTOK, TEMMEPATYpa) y XMAPAY/MUKUM, €NEKTPOXMNAPAY/IMUKUM, MHEYMATCKUM U €NeKTPOMNHEYMATCKAM KOMMOHEHTaMa (MEpHI MHCTPYMEHTH 1 MeToae) 16

4. HASMBUW MOAYJIA, NCXOAW YYEHA, MPEMNOPYYEHN CAAPXKAIN U K/bYYHU MOIMOBU CAAPXAJA

ncxoan
moavn MPEMOPYYEHU CAAPXAIMN / K/bYYHU NOIMOBU CAAPXAJA
Mo 3aBplweTKy MoAyNna yuYeHuk he 6UTU y CTarby Aa:

* ONwTH NOjMOBYM 1 Nosena MeTponoruje:

onwTa, MHAYCTPMjCKa M 3aKOHCKa (neranHa) MeTponoruja, MehyHapoaHa MeTponowka
aKTUBHOCT

* OcHoBHe U n3BeseHe jeannHuue (SI) cuctema

* MepHW UHCTPYMEHTU N MepHe MeToae

. o6i . .
o6jacky mojam u nozeny Metpornoruje « Mojena MepHUX METOAA U MHCTPYMeHaTa 3a Meperbe

. j . .
HaBefe 0cHoBHE 1 u3BeaeHe jeanmue (SI) cuctema * Knacudukaumja eTanoHa jeauHuLe AyxuHe v yrna y pasHu

.
HaBeAe MepHe MHCTPYMeHTe 1 MepHe MeToAe « HaanexHocT y yTBphuBatby UCNPaBHOCTM Mepuna.

* Knacudukyje etanoHe jeanHuue AyXUHe U yrnay pasHu

OCHOBM MHAYCTPUjCKe MeTponorunje * MeTponolwke KapaKTepUCTUKe MEPHUX MHCTPyMeHaTa.

.

O4MT BPEAHOCT BE/IMIMHE HA MEPHUM MHCTPYMEHTUMA © OuNTaBHE BPEAHOCTM BENNUNHE HA MEPHUM UHCTPYMEHTUMA
* HaBe/e noaeny rpelwaka npu Mepery (cucremMarcke, o AHANOTHM 1 AMITUTAAHM MEPHU CHCTEMM
cnyvajHe u rpy6e rpewke)

+ 06paan pesynTaTe Mepera  pewKe 1 y3pouu nojase rpewaka npu Meperby

* Moaena rpewaka (cucTemaTcke, cnyyajHe u rpy6e rpewke)
« MpaHuUe NoBeperba Meperba

* Obpaga pesynTtarta Meperba

KrbyuHu nojmosu: metponoruja, SI cucteM, MEPHU MHCTPYMEHTU, MepHe MeTose,
rpewke Meperba

Mepuna n MepHN MHCTPYMEHTH 3a Mepetbe AYXKNHe, NonoXaja o6nmka u  Haseze BpcTe nomMohHor npuéopa « Mopena mepuna AyX1HE NpeMa KOHCTPYKUMOHMM KapaKTepucTukama n HaMeHu:
XpanasocTu nnaHnapanenHa rpaHUyHa Mepuna AyXuHe, TonepaHunjcka Mepuna
 06jacHn HaunHe Meperba U KOHTposie 06/MKa 1 nonoxaja
nosplwuHa npeaveTa obpase o MocTynak Meperba 1 KOHTPONIMCarba AyXKMHCKUX Mepa
* HaBe/e BPCTe MepUna AyxXuHe * Buwectpyka Mepuna AyxuHe (Mepuna ca LpTama, Mepuna ca HoHWUjycoM, MUKPOMETpU 1
KoMnapaTopw).

 OnMwWe NOCTYNaK Meperba v KOHTPONMCatba AYXMHCKUX Mepa
. « KOHCTPYKLVMOHE 1 METPONOLIKE KapakTepuCcTUKe Mepuna AykvHe 1 t1xoBa NpuMeHa 3a
* MEpU 1 KOHTPONMLIE: AyXUHCKe Mepe, Nonoxaj o6nnka u pasnuumTe 06K 1 NoNoXKaje Meperba

XpanasocT

* MeTponouike KapakTepucTuke U NPUMEHa MEPHUX MallnHa, Meperbe U KOHTpona
* Mepy NpeAMeTe PasnuuMTUX 0611Ka M NONIoXKaja NOMUYHNM | napametapa HaBoja

MepUAMMa PasfMUnUTUX TUMOBA, MEPHUX ONCera W PasauunTX

Knaca TauHoCTn * Mepetbe 1 KOHTpO/Ia NapaMeTapa 3yn4yaHuka
* Mepu npeaMeTe paznunNTUX 06aMKa MUKPOMETpUMA 3a * MeTozie Meperba M KOHTpOsie 06anka 1 nonc
CnosbHa 1 YHYTpalltba Mepersa MOCTABUTE MUTAKE

* Mepere 1 KOHTpONa XpanasocTi U pasHon|
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* Mepy NapanenHocT 1 PaBHOCT NOBPLNHA
* MEepy 1 KOHTPONMLIE NapaMeTape 3ynuaHnka u Hasoja

* MCNWUTa reoMeTpujcke NapaMeTpe KOOPAMHATHUX MEePHUX

MawmHa
 pyKyje MepHUM anatima, npu6opoM 1 NpeaMeToM paaa
« MeToge Mepersa w1 ypi ™, T
* pewu nocTas/beHe 3aaaTke U3 06/1aCTn Mepetba npema .
TeXHUUKO-TEXHOMOWKO] AOKYMEHTaLMju  VicnuTuBarbe reoMeTpUjckX NapameTapa KOOPAHATHUX MEPHUX MalLWHa
* rpadpuuku U3pasu 061acT pacunarea pesysirtata Meperba * O6pana v npukas pesyntata Meperba
* u3BpWK 06pady pesynTata Meperba KrbyuHu nojMoBu: Meperbe AyxuHe, Mepetbe nonoxaja o6auka, Meperbe xpanasoctu

* nonytbasa MepHy NCTy

o npi npasuna Hha 1 ih anata u npuéopa
* NpuMetbyje Mepe 3aWTuTe Ha paay

* 4yBa W oApxaBsa Mepuna

* 06jacHM HauMHe Meperba Yrnosa y pasHu u Harnba

* HaBeze BPCTe Mepuna yrna u Haruéa
« JeaHocTpyka Mepuna yrna (rpaHudHa 1 TonepaHunjcka Mepuna yrna).
* onuwe nocTynak mMeperba yrna u Harnba
. * Buwectpyka Mepuia yriia (MexaHuiKn u onTuuKin yriomepn)
* KOPUCTM jeAHOCTPyKa Mepuna yrna (rpaHuuHa u

TonepaHuvjcka Mepuna yrna) « TPUroHOMETpUjCKe METOAe Mepetba YINa y PaBH (CUHYCHY 1 TAHTEHTHU Netsuph)
* Mepu 1 KOHTpONMLE yrnose « Jlu6ene - meperve yrna nomohy nubene, kpatke nnuGene, yHUBEp3anHe, oKBUpHe
nu6ene ca MMKPOMETApCKAM BUIKOM, KOMHLMAGHTHE U YraoHe Nubene, MEeTponoLke
* PyKyje MepHUM anaTima, NPUGOPOM U MpeAMEToM pana KapaKTepuCTUKe 1 NpUMeHa nubena
Mepetse yrnosa y pasHu u Haru6a * pewv nocTassbeHe 3aaaTke u3 06,1aCTM Meperba yriosa « Mepetbe yrna noMohy CnekTpoMeTpa ca KoNMMaTopoM, NPUHLMN pada, METPonoLKe
NpeMa TeXHUUKO-TEXHONOLLKO] AOKYMeHTALIM}! KBPAKTEPMCTKE 1 MDMMEH3.

. nﬁaeene METPO/IOLIKE KapaKTEPUCTKE U MOrYRHOCTU NPUMEHE |« MeToae HEMOCPEAHOr W MOCPEAHOr MEpeHba yrna y paBH! 1 Haru6a
nubena
« MpaB/betbe n3BewTaja MEPHNX NCTa KOHTpone
* HaBe/le METO/Ee HENOCPEAHOT W MOCPEAHOT Meperba yria y
paBHu 1 Harnba * YyBarbe 1 oapxkaBarbe Mepuna

* nonytbasa MepHy ncTy KJbyuHuM nojMoBu: Mepere yriosa, Meperse Harnba

* NpUMeHV NpaBuia oapXasarba 1 unwhersa MawnHe, anata u
npubopa

* Ypehaju 3a Meperbe nputucka
- andepeHumnjanHm maHomeTpu (U uesn)

- MaHoMeTpu ca BypAOHOBOM Onpyrom
* OnMLe MOCTyMNKe Mepea MPUTMCKa PasnynTUM MEPHUM

MHCTpyMeHTUMa ~ MeMBpPaHCK1 MaHOMeTpK
* Mepu nputucak Gnyuaa (racosa u TeUHOCTM) * Ypehaju 3a meperse 6p3uHe pnynaa
* objacHu noctynak Meperba 6p3uHe dhnynaa npumMeHom ~ pasnnyuTe BpCTe COHAMU

PasNNuNTUX BPCTA COHAN, YCUjaHOT BiakHa 1 61eHam .
- ycujaHo BNaKoHo

* Mepw 6p3nHy dbnywaa nomohy nsabpaHe BpCTe MEPHOT

Mepetbe KapaKTepUCTUYHMX BennuMHa (NpuTHCaK, NpoTok, TeMnepaTtypa) y ypehaja - 6neHpe

, enek: y NHEYMaTCKUM 1 eIeKTPONHEyMaTCKUM ;
i P v * OnuLLE NOCTYMKe Meperba NPOToKa TeUHOCT * Ypehaju 3a Meperoe npoToka dayuaa

KOMMoHeHTaMa
* Mepu npoTok nomohy usabpaHe BpcTe MepHor ypehaja - MepHe 6neHae

« NVl NOCTyMKe Mepetba TeMnepaType Gryuaa ~ @NeKTPOMarHeTCKy, yTpasByyHM U Nacepcku Mepaun NpoToka

« Mepy TeMnepaTypy noMohy usabpaHe spcTe MepHor ypehaja | * YPehaju 3a meperbe Temnepatype

* 3anuwwe pesyntate Mepera — TepMOMETpU

* obpaau pesyntarte Mepera — TeMmnepaTtypcke coHae

- Tepmonap

K/by4yHM NojMOBM: Meperbe NpUTUCKa, Meperbe 6p3uHe Gnynaa, Mepere npoToka
dnynaa, Meperse Temnepatype

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha noueTky cBake TeMe y4eHUKe yNo3HaTh Ca UM/beBMMa U NCXOAMMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa M HauMHMMa ouerbuBarba. Caapxaju oBor npeameTa Tpeba Aa NPOWMPE TEXHUUKA 3Harba yUYeHUKa KOju Cy MM HeonxoaHa 3a
YK/byumBare y Mpouec paaa v MponssoArbe Kao v 3a npaherse HacTase M3 CTPyuHUX npeaMeTa. HacTasa ce peanusyje y 1a60paTopujn 3a MEXaTPOHNKY MM APYTAM Crieunjan13osaHum kabuHetuma. MpeameT ce peanusyje Kpos BexGe npu yemy
ce operberbe Aen Ha rpyne Ao 15 yuennka. Bex6e peanvsosati kpos ABa CriojeHa Yaca HeAesbHO. MpUnMKoM cBakor ABoYaca ypaauTy Meperba, U3padyHasarba v n3selTaje. Y yBOAHOM Aeny ABOYAca AaTv TEOPUjCKM OCBPT, a Noc/e Meperba 1
3anucuBarba pesyntaTta Meperba NoTpebHo je Aa ydeHuum obpaae AobujeHe noaatke. YKoNMKO MoryhHOCTU A03BOsbaBajy, CBM yyeHuum Tpeba Aa paae ucTy BexBy, unn y okBMpY UMKnyca A0 Tpu Bexb6e. 3a ceaky Bex6y yuyeHuun yHanpes Tpeba
Aa Aobujy oarosapajyha ynytcrea.

Y yBoAHOM Aeny vaca (Tpajatba A0 15 MUHYTa) HaCTaBHWK NpoBepaBsa Aa /M Cy Y4YeHNUM CNPeMHM 3a Bex6y, ynosHaje 1x ca MepHWM WHCTPYMEHTVMA M OCTanuM AenosuMa anapaType 3a Bex6y, ykasyje Ha Mepe MpeaoCTpOXHOCTH Kojux ce
Mopajy NPUAPXaBaTi Paan CONCTBEHE CUTYPHOCTH, NPU PYKOBakby anapaTiMa, eNeKTPUUHUM, MHEYMaTCKUM U XMAPay/IMUKIM W3BOPUMA, pasHMM ypehajuma u cn.

oK y4eHMLM BpLUE Meperba, HAaCTaBHUK aKTUBHO NPaTU HIXOB Paa, AUCKPETHO NX HAATNeAR v, kaa 3aTpeba, objaltbasa n nomaxe.

Mpu 06paaw pesynTaTa Meperba yueHNLM Ce T jy npasuna 3a PHYM Npuka3 nojaTaka, UpTarbe rpaduka, U3padyHasarbe 3a0KPyr/beHUX BPEAHOCTM W rpelaka Meperba (Ca TUM NpaBuiMMa HacTaBHWK Tpeba Aa X ynosHa
yHanpea a NoXesbHO je 1 Aa Mx Aa y3 nucaHa ynyTcTsa 3a Bex6e) .

MporpamMcku caapxaju Mepera HeenekTPUUHUX BENMUNHA Cy OPraHn30BaHN Y TeMaTcKe LenHe 3a Koje je HaBeAeH OpujeHTaunonm 6poj yacoea 3a peanusaunjy. HacTaBHuMK, Npu M3paav ONepaTMBHWUX NNaHoBa, AedUHMILE CTeneH npopase
cappxaja v AMHaMuUKy pada, Boaehn padyHa Aa Ce He HapyLuM LenMHa HacTaBHOr Nporpama, OAHOCHO Aa CBaka TeMa A06Mje aneksaTaH NPOCTOP M Aa Ce NNaHWPaHW UM/LEBM M 3a4aum npeameta ocTeape. Mpu Tome, Tpeba UMaTH y BUAY A3
dopmMuparbe CTaBoBa v BPeAHOCTH, Kao 1 BeWTMHaMa a KOHTUHYMPaHU NPOLIEC M Pe3ynTaT je KyMynaTWBHOT A€JCTBa LeNOKyMHUX akTMBHOCTM Ha CBMM YacoBMMa WTO 3axTesa Behy NapTMuMnaumjy yyeHuka, pasnnunTa
MeToACKa pewerba, Benvku 6poj npumepa u kopuwhere MHhopMaumja Us pasnmuuTux ussopa.

MNpenopyyeru 6poj yacosa no Temama je cneaehn:
* OcHOBM MHAyCTpUjcke meTponoruje (12 yacosa)
* Mepunia v MEPHM MHCTPYMEHTI 33 Meperbe AyXnHe, nosioxaja 061mka 1 xpanasoctu (26 yacosa)

* Mepere yrnoea y paeHu u Haruba (14 yacosa)

* Mepetbe KapakTepuUCTUYHUX BENMYMHA (MpUTUCAK, MPOTOK, TeMnepaTypa) y Xuap: , enexkTpoxuapay , MHEYMaTCKUM W eNeKTPOMHeyMaTCKUM KOMMOHeHTaMa (MepHU MHCTPYMeHTU 1 MeToae) (16 yacosa)

Cappxaj npeameTa Mepetbe HeeneKTPUYHNX BeNMUMHa NMa NPUPOAHY BE3y Ca CaapXajuMa APYrX NpeaMeTMMa Kao WTo cy: MexaHuka, MaTemaTvka, EnekTpoMalwmHcka npunpema, TexHUUKO LpTakbe, MalmnHCKy eneMeHTn n Xyapaynmuke n
nHeyMaTCke KOMMOHEHTE. YueHuunMa Tpeba CTanHo yKasnsati Ha Ty Besy, v Mo MOryRHOCTM, ca APYrM HacTaBHWLMMA OPraHW30BaTK TeMaTCke Yacose. Ha Taj HauWH 3Harba, CTaBOBM, BPEAHOCTM M BELITUHE CTEYEHE Yy OKBUPY HacTase Mepersa
HeeneKTPUUHNX BeWTuHa Ao6ujajy WMpU CMMCao M AOMPUHOCE OCT Y OnwTNX M BaCMUTHUX Unbesa.

HacrtaBHuk npunpema notpebHe enemeHTe 3a BexX6y, AEMOHCTPMPa paj ca MEPHUM WHCTPYMEHTUMA, NMPaTv paj yYeHWKa Ha pagHOM MecTy W yKa3syje Ha rpewke npv paay. M36op metoga u obnvka paaa 3a cBakv mogyn oapehyje HacTaBHUK
Y 3aBUCHOCTW 04 HacTaBHMX caapxaja, cnocobHOCTM U noTpeba yyeHnka, maTepujanHux n Apyrux ycnosa. Kopuctutu sepbanHe metoae (MeToaa yCMEHOr M3narara M Anjanolwika Metoaa), MeTole AeMOHCTpaLmje, TeKCTyanHo-UAyCcTpaTuBHe
meToae. Mpeanoxexyn o6nmun paaa cy GpoHTaNHN, paa y rpynu, paa y napy, MHAMBUAYanHU paa.

Y okBupy 061acT OCHOBM MHAYCTPHjCKe MeTposiornje yueHnum 61 Tpe6asno Aa ce ynosHajy ca npubopoM 3a Meperbe 1 Ca MEPHUM MHCTPYMEHTUMA, HUXOBUM MPUHLMNMMA Paaa, KOHCTPYKUMIOM M MPUMEHOM. Y YBOAHOM A€y Harnacutv
3Hauaj Meperba, CMCTEM MEPHUX BEIMYNHA, HUXOBE jeanHuLe. HaBecTn HajbuTHMje METPOOLWKE KapakTepucTuke MEPHOr CPeACTBa. YKPaTKO NOHOBUTU AedUHMUM]Y rpelaka u AedUHULM]y TauHOCTH.

Y neny Mepuna v MEpHM MHCTPYMEHTH 3a P ja o6nmnka n YNO3HaTW y4eHuKe ca BpcTama noMohHor npubopa, 06jacHUTU HaunHe Meperba U KOHTpone. U3BplnTi Meperba 1 KOHTPOoNe AYXUHCKNX
Mepa, pasnMuMTix 06/1MKa. N3BECTU Meperba NapanesiHoCTi U PaBHOCTY T , nap pa 3y v HaBoja.

Y peny Mepetbe yrniosa y paBHu M Harmba, ynosHaTi y4eHuKe ca HauMHMMa Meperba Yriosa, BpcTaMa Mepuna Koja ce KOpUCTe 3a Mepetbe yrna v Haruba.

Y peny Mepetbe KapakTepuCTMUHNX BeNnYMHa (NPUTHUCAK, NPOTOK, ypa) y , enexT W eNeKTPONHeyMaTCKUM KOMMOHEHTaMa Yro3HaTh y4eHVKe ca nocTynuvma
Meperba M CBUM BpCTaMa CaBpeMeHnx MepHux ypehaja y 08oj obnactv. Vsepwntu Meper/oa Y 3aBWCHOCTW OA AOCTYMHOCTM MEpHNX ypehaja n chrpyMeHra,
Canp>xaje nporpama je HeONXoAHO Pean130BaTh CaBPEMEHNM HACTABHUM METOAAMA 1 CDEACTBIMA. Y OKBMPY CBAKE NPOrPaMCcKe UENMHE, y4eHnke Tpeba ocnocobsbasati 3a: CaMocTanHo npoHanax(eH:e, cucTeMaTU3OBakbe 1 Kopuwherbe

MHdOpMaunja U3 pasnNuUTMX M3BOPa (CTPYUHA NUTEPaTypa, MHTEPHET, HaconmMcy, yUuGeHUUM); BUSYeHO Onaxarse, nopeferse 1 ycnocT: Be3a usmehy p. w (Hnp. 1 cappxaja npeaMeTa ca CBaKOAHEBHUM
MCKYCTBOM, CappXajuma ApYrux npeaMeTa v Ap.); TMMCKW paa; CaMONpoLeHy; Npe3eHTaunjy CBOjUX pafoBa v rpynHUX npojekara n edukacHy BusyenHy, BepﬁanHy M N1caHy KOMyHMKauujy.

NABOPATOPWICKE BEXXBE

1. MepHMN NHCTPYMEHTV 1 Nnpu6op

2. leduHnumja mepersa; pusnuke BennumnHe (OCHOBHe M u3BeaeHe); MehyHapoaHu cuctem jeamnuua SI, knacudukaumja u MeToae Mepera.
3. Mpelwke. AnconyTHa u penaTusHa rpewka. Bpcre rpewaka: rpy6e, ciyyajHe, cuctemarcke.

4. O6paa pesynTara. MpeacTas/barbe pesysTaTta Meperba. Kiace TauHocTy.

5. Mepetbe 1 KOHTpona AyxuHe

6. Mepetbe 1 KOHTPO/Ia yr/ia y pasHu

7. Meperse 1 KoHTpona obnuka

8. Mepetbe 1 KOHTpOsIa nosoxaja

9. Mepetbe 1 KOHTPONa TauHOCTH O6pTatba

10. Mepetbe 1 KOHTPO/IA NapameTapa Hasoja

11. Mepetbe 1 KOHTPONa nNapamMeTapa 3ynyaHvka

12. Mepetbe 1 KOHTPO/IA MOBPLWMHCKE XPanasocTy

13. Mepetbe nputucka bnynaa

14. Mepetbe npoTtoka hnynaa

15. Mepetbe 6p3vHe hnyvnaa

16. Mepetbe Temnepartype pagHor Griynaa

6. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA

Y HacTaBy OPMjEHTMCAHO] Ka AOCTU3atby MCXOAA MpaTe Ce U BPeAHYjy Mpouec HacTase 1 y4erba, MocTurHyha yuenmka (MpoayKTy yuera) v COnCTBeHu pad. HactaBHuK Tpeba KOHTUHYMPaHO Aa MPaTv HanpeAak yuyeHuka, Koju ce orneda y

HaUYMHY Ha KOjW yYEHWLM NapTMLMnMpajy, Kako NpuKkyn/bajy NoAaTke, Kako apryMeHTyjy, eBanympajy, AOKyMeHTyjy uTA. Mpaherse HanpeaoBarba yYeHnKa ce 0ABMja Ha CBaKOM Yacy, CBaKa aKTUBHOCT | 3arba
W pasarbe noBpaTHe MHGOP je. [a 6u Bpeal 61N10 06JEKTUBHO M y DYHKUMIM Yuerba, NOTPEBHO je YCKNAANTM HUBOE MCXOAA 1 HAUMHE OLleHUBata.HaKoH CBAKOT UMKIYCa BEX6M, KO3 UHAVE NMOCTABUTE MNTAKE
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CaBNaAaHOCTH CTEYEHNX NPAKTUYHMX BEWTMHA. YHaNpea ynosHaTi yyeHuKe ca 3aXTeBuMa U BelwThHaMa Koje he 6UTH NposepaBaHe. 3a yueHuKe Koju HUCY C KO|

Bpeme 3a paa.

FPYNHUX pafoBa yueHuka. BpeaHyje ce NpeunsHocT y u3soherby, CaMOCTanHOCT y U3BplUaBarby 3aAaTaka, A0CNEAHOCT y MOWToBaky CTaH,

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=...

MEPHUX MHCTP , NPUNPEMUTU A0AATHM MaTepujan n

CyMaTMBHO OuetbMBatbe je BpeAHOBarbe NoCTUrHyha yueHuka Ha kpajy cBake peannsosaHe Teme. CyMaTHBHE OLeHe ce A06Wjajy M3 KOHTPOSHWX PajoBa, MiaHa Meperba (MepHUX JIMCTM), TeCTOBa, YCMEHOT UCTIUTWBAtba, CaMOCTaNHNX Ui

WHUUKMjaTUBE Y pellaBarby 3aaaTor npobnema.

npoueaypa,

Y ¢opMaTUBHOM BpeaHOBary HacTaBHUK 61 Tpebano Aa NPOMOBMLIE FPYNHW AUjanor, Aa KOPUCTM NUTarba Aa 61 reHepucao nogaTke M3 haukux naeja, anu v Aa NnoMorHe passoj haukux uaeja, Aaje yyeHuumma nospatHe nHdopmauuje, a
nospatHe MHpOpMaLmje AobujeHe O yUeHUKa KOPUCTH Aa MPUaroaM noayyasare, OxXpabpyje yueHnke Aa ouetbyjy KBanuTeT csor paaa. M360p MHCTpyMeHTa 3a GOpMaTUBHO BpeAHOBatbe 3aBUCK 04 BPCTE aKTMBHOCTY KOja Ce BpeaHyje.

Hasus npeamera: AUTUTANTHA ENEKTPOHMKA N MUKPOKOHTPOJEPU

1. OCTBAPUBAHE OBPASOBHO-BACMUTHOI PAAA - OBJINLIN U TPAJAHE

HACTABA

PA3PEQ YKYNHO
Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

I 68 68 136

HanomeHa: y Tabenw je npukasaH roanwten GOHA Yacosa 3a CBaku 061MK pana
2. UWBEBU YYEHA:
= Ocr

yueHuKa 3a e W AVIUTanHNX cuctema
- Ocrioco6/basatbe yyeHvKa Aa CaMoCTa/iHO NOBe3yje 1 MPorpamMmpa MUKPOKOHTPOJIEpCKe cucTeMe
- Ocr y4yeHvka aa np

3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NMOIMOBU CAAPXAJA

je mi TPONiepe y MexXaTpPOHCKUM CUCTeMUMa

TEMA

ncxoan

Mo 3aBpweTKky Teme ydyeHuk he 6uti y ctamwy aa:

NPEMOPYYEHWU CAAPXXAIU / K/bYYHU MOIMOBU CAAPXAJA

YBOA Y AMrMTaNIHY eNeKTPOHUKY N
noruuka kona

® onuwe 3Hayaj M NpUMeHy KoAoBarba
* HaBeAe OCHOBHE KapaKTepuUCTMKe AUTMTaNHOT CUrHana

 06jaCHu paa OCHOBHMX NIOMMYKNX KOMa Y3 AebUHUCAE HUXOBUX
KapakTepucTmka

* Habpoju hamunuje NorMukmux Kona
* TECTMPa Paj OCHOBHMX JIOTUYKMX KOJIA W MOMyHY Tabene CTarba

© M3BPWM CUTE3Y NOTNYKe PYHKLMjE MPUMEHOM OCHOBHWX NOTMUKNX Kona v
TecTupa weros paa

 TecTUpa paj NOrMyKor cucTeMa ]
byHkumnje

* NpuMetbyje Mepe 3awTuTe Ha pady y nabopaTopujn

Ha ocHoBY tje noruuke

* Kogosw (6uHapHu, BCD, KOAOBM 3a AeTEKUM]Y M KOpeKuujy rpewaka)

 Mojam AuruTAHOr CUrHana

« Noruuka kona: I, ILI, NE, NI, NILI, EXILI, EXNIILI

* KapaKTepucTike NOrMuKinX Kona: /IorMyKa CTarba — HamoHCKW HUBOW; NOTUUYKeE Hyne W jeauHuue Ha ynasy u
M31asy; HamoH v CTpyja Hanajara; MapruHa CMeTrou; GakTop rpararba; ANCUNAaLMjaB, PEMEHCKO Kalltberbe
curana

* Gamunmnje nornyknx Kona

Bex6e:

« 1. floruuka kona I, ILI, NE, NI, NILI, EXILI, EXNILI

® 2. Jlornuka Kona - CUHTe3a 0rMukmux GyHKumMja, MUHUMasumMja NorMukurx dyHkumja

K/byuHM NOjMOBM: KapaKTepucTMKe NIOTUUKNX Kona, pammnmje Nornukux kona

C

 aHanu3Mpa paa v MpUMeHy OCHOBHWX GUCTabUNHUX Kona;

* onMwe paa KOMBMHALMOHMX Mpexa (KoAepa, AeKoAepa, MyTurieKcepa,
AeMynTunnekcepa, Tpoctatuykor 6adepa, Mmaructpana AUrUTanHUX curHana);

* onuwe paa CekBeHUMjanHux Mpexa (peructapa u 6pojava);

* o6jacHu pasnuky usmehy KOMEMHALMOHUX N CEeKBEHUMjaHNX Mpexa, Kao 1
PasnnKy u3Mely acUHXPOHNX 1 CUHXPOHNX MpeXa;

 OnuLe KaKo Kaltbere SIOMMUKNX KONa yTuye Ha paj KoMGMHAUMOHMX Mpexa

W cexBeHuMjanHe Mpéme

Kona paa Kol 1 CeKBeHUMjaHNX Kona 3a pasnuuuTe ynasHe

curHane
* aHann3Mpa paa KOMBMHALMOHMX MpEXa MEPEHEM HaMnoHa OCLIMIOCKOMOM;
© aHanM3Mpa paa CeKBEHLMjaNHNX MPEeXa MeperbeM HanoHa OCUMIOCKOMOM; ;
* M3BPLIM YNTakbE CaApXaja perncTpa

* TecTupa paa 8-6utHor 6pojava

 TecTUpa paa apUTMETUUKOr Kona

* NpuMetbyje Mepe 3alTuTe Ha paay y nabopatopujun

* BuctabunHa kona - ney kona (SR, D) n dpnun - dnonosu (SR, JK, T, D)

* KombuHaumnoHe mpexe (Koaep, AeKOAEp, MynTUnaekcep; AeMynTuniekcep, Tpoctatnuku 6adepu, maructpane
AMTUTaNHNX Curkana);

* CekBeHUMjanHe Mpexe (PerucTpu — CTalMOHapHu U noMepayku, u 6pojaun);
Bex6e:

* 1. Koaepw v aekoaepu;

2. MynTunneKkcepu v AeMynTunnekcepy;

* 3. Pernctpm v 6pojaun;

KJbyuHM NojMoBM: cekBeHUMjanHe Mpexe, CekBeHunjanHa kona

MemMopuje n apuTMeTHuKa kona

* HaBeje BpPCTe MeMopuja

* o6jacHu npumeHy memopuja;

* ONMCyje 3Hayaj MHTerpucaHe MEMOPMCKE KOMMOHEHTe;

* 06jacHM NpUMeHy apuTMETUUKMUX Kona;

* o6jacHu npuHumn A/ v [I/A koHsep3uja;

* yuta/ynucyje caapxaj y memopujcke nokaumje EEPROMa
* TecTupa paa FLASH memopuje

* npowupn RAM kopuwherbem FLASH-a

« Memopuje (ROM, PROM, EPROM, EEPROM, flash)

* ApuTMETUUKa Kona (Mpexe 3a cabuparbe 1 oay3uMarse);
Bex6e:

* 1. EEPROM - unTare/ynuc caapxaja y Memopujcke nokauuje
® 2. FLASH - Tectuparbe 1 ynuc nporpamMa

* 3. RAM - npowwuperse RAM-a kopuwherem FLASH-a

* 4. PETUCTPU - uutarbe cagpxaja perncrapa

Krbyunu nojMosu: memopuje

AHaJIOTHO AWTUTaNHa U AUTUTaNTHO
aHanorHa KoHsepsuja

* 06jacHu nojam KOHBEP3Uje U HeH 3Hauaj

* HaBese Hajuewhe NpuMepe Np1MeHe KOHBEPTOPA Y eNeKTPOHCKUM 1
[BVIKUTaNHUM cucTemMuma

« 06jackHu TeopeMy 0 0AabUparby M HeH 3aHayaj KOA aHanorHo AUruTanHe
KOHBep3uje

 06jacHM NPMHUMN paaa aHaNorHo ANMUTaNHOT KOHBEPTOPa
 06jacHM NPMHUMN paaa AUrMTaNHO aHaNorHor KOHBEpTopa

 TeCTUpa paj AWrMTaNHO-aHaNorHOr KOHBEPTOpa

© AHasIOrHO-AUIrMTaJIHN 1 ANTNTaNHO-aHANOTHN KOHBEPTOPH, HaMeHa
* Teopema o ogabuparby

* aHaNOrHO-AMIUTaNHIU KOHBEPTOP, OCHOBHE NoAENe, NPUHLUMN paaa
 AUrMTANHO aHaNorHM KOHBEPTOP, OCHOBHE MoAeNe 1 NpUHLUMN pasa
Bex6e:

e 1. INrnTanHo-aHanorH1 KOHBEPTOP M aHANOrHO ANMUTaNIHN KOHBEPTOP

Krby4HM nojMoBu: KOHBEPTOPH

* AeduHMIWe NojaM MUKPOKOHTPONepa;
* AedmHMwWe nojam xapasepa v copTeepa;
* pasnuKyje pasnnunTe apxuTeKType MUKPOKOHTponepa

* onuwe 610K WeMy caBpeMeHor MMKPOKOHTponepa

06jacHn NpUHLMN paaa caBpeMeHOr MUKPOKOHTposepa

« 0bjacHu nocTynak nporpamMmparba caBpeMeHor MUKPOKOHTpONiepa

YBOA Yy MMKPOKOHTpONEepe * 06jacHu 610K WeMy KOHKPETHOT MUKPOKOHTposepa

* 06jacHm NPUHUMN pajia KOHKPETHOT MUKPOKOHTPOsEpa;

* 06jacHm NPorpamMcKo 1 PasBojHO OKPYXerbe

 MHCTanMpa KOHKPETHO MPOrpamMcKo OKpyXerbe

* M3BPLIM OCHOBHA MOAELWABatbA NPOrPaMCKOr 1 Pa3BOJHOT OKPYXerba
* KOPUCTW NPOrpaMcko U pasBojHO OKpYXere

* NpeHece Nporpam ca padyHapa Ha MUKPOKOHTponep

* Mojam MMKPOKOHTPONepa, xapasepa u codTeepa;

* ApXWUTEKTypa MUKPOKOHTpoONnepa

 BnoK WweMa caBpeMeHOr MUKPOKOHTPO/IEpa, MPUHLMM paaa CaBpeMeHor MKPOKOHTponepa
o Mp1HUM NporpamM1parsa MUKPOKOHTpONEpa

* MHCTpyKUMje 1 NpOrpamMcku jesmk Koju Kopuctu oaabpaHn TMN MUKPOKOHTponepa
Bex6e:

e 1. yn
pavyHap, OCHOBHa NnoaelaBarsa

W NporpaMcknM jesukoM. MHCTanmparse NporpaMckor okpyxersa y

KJby4HM NOjMOBM: MUKPOKOHTPONEPU

EneKTpoHCKe KOMMNOHeHTe 1 * onucyje NopToBe MUKPOKOHTPONEpa.
MMKPOKOHTpONepu

 KOPUCTW MporpaMcke Moayne
 KOPUCTX MpUMEpe roToBYMX MPON3BOAA

* KOpUCTW 6ubnuoTeke rotToBux dyHKUMja

© KOPUCTY jeauuke CTPyKType

* pasnvkyje TUNoBe noaaTaka u KOPUCTH X
 KOpUCTU yHKUMje

© pas/nKyje Wnaose 1 NpoTOTUNCKE NiounLe

* pasnuKyje TUNOBE ANTUTANHMX M3Nasa
* npumetbyje Tactepe (npeko pullup ili pulldown oTnopHuka).
* pewasa npo6riem Ayxer unu kpaher npuTuCcKka Ha Tacrep.

 NpuMetbyje xapABepcko 1 codTBEpCKO pelasatbe npobnema y pady ca
TacTepuma

© KOPUCTU TPAH3MCTOP Kao npekuaay
© KOPUCTU CEAMOCErMEHTHI AnChe]

* oMoryhaBa i2¢c KOMyHMKauujy ca koMnoHeHToM ds3231 3a rtc (runtimeclock)
* NpuMerbyje AUCTNej 3a NpuUkas BpeMeHa, CeTyje AaTyM u Bpeme

* KOMBUHYje cepnjcko noBesnBare BULLIE CEAMOCErMeHTHUX Aucnneja n
BPEMEHCKO My/ITUTIEKCHpakbe roMohy TpaH3ucTopa Kao npekmnaaya.

* KOPUCTN AEKOAEP NPUMIKOM Paja ca CeaMOCErMEHTHUM Aucnnejuma

* MpuMetbyje Npukas nogaTaka Ha TEPMUHANY U YHOC nojaTaka Npeko TepMuHana

. K

y umja i Tpoiepa ca pauyHapoM, MopTosn p ponepa, AUrMTanHu ynas n usnas

« MOPTOBM MUKPOKOHTPONIEPA, @HANOTHU YNa3, Ny/ICHO-WMPUHCKa MOAyaumja

* Pag ca Tactepuma (npeko PullUp ili PullDown otnopHuka). Pewasare npobnema gyxer unu kpaher nputucka Ha
Tactep.
* Paj ca Tactepuma (npobnem Tpeneperba Tactepa,

n copTBepcko npo6nema)

* KoHTpona useplera nporpama nomohy Crapt u Cton Tactepa
* AHanornu ynasw, Al KoHsep3suja
« TpaH3MCTop Kao npeknaay (yK/byumBare 1 UCK/byuMBarbe AEN0Ba eNEeKTPOHCKOr Kona)

* Knacudmkaunja ancnneja

* CeamocermeHTHU aucnnej (ca 3aj KaToAOM, 3aj! aHoaoM)

* Cepujcko noBesnBarbe BULIE CEAMOCErMEHTHWUX AMCMNEja M BPEMEHCKO MyNnTUNaeKcupare noMohy TpaHsuctopa
Kao npekmaaya. CeAMOCErMEHTHI AUCTIIE]N Ca ABE U YETMPU Lndpe.

« Kopuwherbe aekoaepa NpuinMKoM paaa ca CeAMOCErMEeHTHUM aucnnejuma

* LED maTpuua (8x8 LED, 8x8 RGB LED, agpecabunva LED Tpaka)

* KanaunTuexu ceHzop

« TacraType (4x4 Tactatypa, Me6paHcKa TacTaTypa, KanauuTveHa TactaTtypa)
* USART KOMyHMKaumja

* 12C kOMyHMKauuja

* SPI KOMyHMKaumja

* LCD ancnnej ca ni [ M y

umjom.

* LCD aucnnej, paa ca CTpUHrosuMma.

MNOCTABUTE NUTAKE
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* NuLwWe nporpame ca TajMepoM
* NpuMetbyje paa ca npeknanma (MHTepanTuma).

* KOPUCTU NPeKNA ycnea NpoMeHe CTarba eeprom MeMopuje eeprom ready

interrupt.

® KOPUCTYW new v enpomM Memopujy. * Paa ca Tajmepuma

* KOPWCTU eKCTEPHW eenpoMm Moay”n. « Mpeknan (Nporpamcky, cnosbaltbi)

« pasnuKyje TactaType u HUXO0BY ynoTpeby * USART Rx i Tx interrupt. KoMyH1Kaumuja ca TEpMUHANOM Y UHTEpPanTy.

« o6jacHn ADC n kopucTtu analog comparator interrupt  Mpekup ycnes npomeHe ctata EEPROM memopuje. Paa ca dnew n EEPROM memopujoM. Kopuwherse ekctepHor

EEPROM moayna.
© KOPWCTW MOTEHUMOMETap, LWOJCTUK, aKTUBHM buzzer, BUlWe TacTepa noBesaHnx Ha .
CaMO JEAAH MMM (HAMOHCKW Pa3AETHUK). * ADC u AnalogComparator interrupt.
 yNpassba aHanorHNM ynasnuma (Merbarbe BPeAHOCTU HamnoHa ynasa nomohy * 12C koMyHMKauuja MacTep-cnase u3Mehy BuLLE MUKPOKOHTPOREPa

NOTEHUMOMETPA, (POTOOTNOPHMKA, NEC NN PLC OTMOPHUKOM, U € * KoMyHokauuja nsmehy MMkpokoHTponepa u mobuntor Tenedora (bluetooth)

* 06jacHu KanauMTUBHW CeH30p * WIFI komyHuKaLmja

* npumersyje PWM —nyncHO-WWPUHCKY Moaynaunjy Bex6e:
* KOPUCTU AMIMTaNHE CeH3ope (cen3op 6oje, TeMMepaTypHY CEH30P, YNTPa3BYUHM |« 1. Paj ca AUFUTANHUM yNasuMa i u3natuma
CeH30p...)
. 2. Pap ca aHanorHuM ynasuma, (Merbare BPeAHOCTH HanoHa ynasa nomohy noTeHUMOMETpa, pasaenHnka HanoHa
* n3soan umjy nsmehy p Tponepa n doTooTtnopHuka, NTC unm PTC oTropHuka, u cn)

(bluetooth)

©3.T Kao npekuaay (yKby M MCKIbY peneja v Manux MoTOpa jeAHOCMepHe CTpyje)
* Kpeupa pasnuuute CBeTNIoCHe edekTe.

. * 4. CenmocerMeHTHU aucnnej (ca 3ajenl OM KaTozoM, 3ajeal aHozom), LCD aucnnej
* kopucTu LCD ancnnej.

. * 5. Tactatype (4x4, 3x4)
* npuMetbyje paa ca CTPUHroBUMa.

* 6. USART kOMyHuKaumja
* KOpUCTM MUKpo SD-card modul.

* 7. 12C komyHuKaumja, SPI KomyHuKauuja
* Kpeunpa Aa/bUHCKO YK/byuMBatbe CBETNa

« 8. PWM -MyncHo-wnpuHcka MoAynaumja - Merarbe MHTeH3nTeTa ceeTa ceeTnehe avode, perynaumja 6psvte
* noBesyje enemMeHTe MUKPOKOHTPONEPCKOr CUCTEMA Y LIENMHY MPEMa NPUNOXEHO] | obprara Mukpo [LL MoTopa
wemm

* 9. 12C koMyHMKaumja n koMnoHeHTa DS3231 3a RTC (RunTimeClock) Aucnnej 3a npuka3s spemMeHa.
* roBe3yje MMKPOKOHTPOsIEp ca padyHapoM v npeauyje rnoaatke Ha u u3

padyyHapa * 10. Paa ca aurutanHum ceHzopuma (CeHsop 60je, TeMnepaTypHu ceH3op, YNTpassyuHu ceHsop, PIR i IR ceH3opu.

* Mogenyje jeaHocTaBaH P CUCTEM Ca PasNUynUTUM TUNOBUMA * 11. Komy \nja nsmehy
CeH30pa 1 U3BPWHWX enleMeHaTa

p TpOnepa u (bluetooth)

* 12. SPI koMyHukaumja. Kopuwherse Mukpo SD-card modula.
* nosesyje cucTeM ca pauyHapoM 1 npebauyje noaaTke Ha U U3 pauyHapa
* 13. KoHTpona pada KopauHor MOTOpa y MUKPOKOHTPONEPCKOM OKpYXetby
* nosesyje cuctem ca nepudepujom
* 14. KoHTpona pasa cepso MOTOPa Y MUKPOKOHTPONIEPCKOM OKpYXetby
* UMMNNEMEHTUPa TeXHWUKY perynaunje 6pauHe KopauHor MOTOpa MpUMEHOM .
MMKPOKOHTpONEpa * 15. KomyHukaumja usmehy ABa MUKPOKOHTponepa

* MMNNEeMeHTUPa TEXHUKY perynauumje nosvumje spatuna KopauHor MoTopa K/by4HM NOjMOBM: eNEKTPOHCKE KOMMOHEHTe
MPUMEHOM MUKPOKOHTpOsIepa

© MMNNEMEHTMPa TeXHUKY perynaunje 6psuHe cepso MOTopa NpyuMeHoM
MUKPOKOHTpOsepa

. TMpa y jy usmehy asa Mi Tponepa
4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHKSE NMPOrPAMA

06numum HacTase: Teopujcka HacTasa (68 uacosa) u Bexbe (68 yacosa).

Mecto

T HacTaBa ce U3BOAN Y YuMOHMUM. BexGe ce peannsyjy y cneum KabuHety paTopujn 3a M Tponepe
Mopena Ha rpyne: Ogesberve ce Ha Bex6ama Aen y Tpu rpyne.

YBOA y AMTUTaNHY eNeKTPOHMKY M Nloruuka kona: 10 yacosa Teopuje 1 10 yacosa sex6u

CekBeHUMjanHa Kona, KOM6MHaLMOHE 1 cekBeHUMjanHe Mpexe: 10 yacosa Teopuje n 10 Yacosa Bex6u

Memopuje 1 apuTMeTMUKa Kosia: 7 Yacosa Teopuje 1 8 yacosa Bex6m

AHanorHo AWrUTanHa v AUrMTanHoO aHanorHa KoHsepauja: 7 4acosa Teopuje n 6 yacosa Bex6u

YBoa y MuKkpokoHTponepe 10 yacosa Teopuje v 4 yaca Bex6m

ENekTpoHCKe KOMMOHEHTE N MUKPOKOHTponepu: 24 yacosa Bex6u n 30 yacosa Bex6u

Ha npBom uacy ynosHat yueHuKe Ca UM/bEBMMA M UCXOAMMA HAaCTaBe, OAHOCHO yuera, MNaHoM paaa n KpUTEPHjyMOM 1 HauMHUMa ouetbuBatba. HacTasa he ce peann3oBaTi Kpo3 YacoBe TEOPUCKe HACTaBe Ca Le/IMM Ofe/bereM y
YUMOHUUM 1 YacoBe nabopaTopujckmx Bex6un y kabuHeTy noaenom Ha rpyne.

MpenopyyeHe NpojeKTHe aKTUBHOCTMU: Y TOKY roAuHe opr v ABa j 3apartka, o jeaaH y npeoM M Apyrom noayroanwTy. MpUAMKoM nnaHupara NPojeKTHUX 3aaataka BOAUTW padyHa o cneaehem:
© yUEHMKE NOAENUTH Y Matbe TUMOBE;

* y jenHoM TuMy je Ao 4 yuyeHuka;

* hopmupaTu oarosapajyhu 6poj TeMa NpojekTHUX 3aaaTaka Hacnpam 6poja TuMoBa;

* OpraHM30BaTU MCTPAXMBAYKMA Paj yHEHNKA Ha TeMy NPOjeKTHOr 3aAaTka, a NpeMa npenopykaMma 3a peannsaumjy HanpeaHUx TexHUKa yuersa v NpojeKTHe HacTase;

* y4eHuuMMa AaTh AOBO/LHO BpeMeHa Aa obpaae TeMy NpojeKTHOr 3a4aTka, YKOMMKO je To Moryhe npojeKTHWM 3aaaTkoM 0byxsaTuTh v cagpxaje ca nabopaTopujckux Bex6u, 0AHOCHO, HaCTOjaTh MaKCUManHoO yCnocTaBuTh Kopenauvjy
13MeRy TEOPUJCKOT 1 NPAKTMUHOT Aena npeamera;

* y OMepaTMBHOM NnaHy paaa NpeaABMAETYH oarosapajyhu 6poj yacosa 3a npeseHToBakbe NpOojeKTHNX 3aAaTaka, MPUMMEHOM CaBpeMEeHUX MEeTOAa HaNpPeAHor yuerba N MynTUMeAnjanHe onpeme;

3a peanusaumjy HacTase y TeMu YBOA y AUrMTaJIHY eNEeKTEOHMKY 06jacHUTH Aa Ce AaHac ANrvTanHa Kona UCK/byYMBO NpaBe Yy WHTErpyucaHoj TexHonormju. MoceetnTn Hekonnko Yacosa o6HaBsbatby rpaavea U3 MpeTXoAHOr paspeaa, jep
Ce HOBU cazipXaju ocnamajy Ha oHe obpaheHe y apyrom paspeay. O6HOBMTH NocebHO noruyka Kona, NpeAcTas/barbe noruyke GyHkumje rpaduykum cumbonnma, KOM6MHaUMOHUM TabenamMa M BpeMeHCKUM AnjarpamMiMa Kao W peanusaunjy
cnoxeHe noruyke dyHkumje nomohy nornukux kona. Koaosu obpaanTu AeTasbHuje, y NpeTXoAHOM paspeay cy obpaheHu Ha uHdbopMaTueHoM HUBOY (BCD 1 Mpejos KoA; KOAOBU 3a AeTeKUMjy U KOpeKuunjy rpelaka; Koaosarbe ca KOHTPOoM
NapHOCTH; andaHyMepuikin Koaosm). KapakTepucrike 0rMukux Kosa o6paautn Y3 CTajHo Har na Hec: OCT ANMMTANIHUX CUTHANA YTUYE Ha Paj PeanHnx Kona.

0O6jacH1T pasnnky nsmehy LMOHMX 1 BWTMTaNHUX KONa, Kao U pasfiuky usMef)y acMHXPOHNX U CUHXPOHMX Kona. Y OKBUPY KOMBMHAUMOHNX Mpexa, Ha KOHKPETHUM NpuMepuMa o6paanTu peanvnsaumjy cenx
no6pojaHux Mpexa. MocebHo nctahu oarosapajyhe nHTerpucaHe KOMNOHeHTE, HUXOBY CTPYKTYpPY u MoryhHocTu ynoTpebe.

CekBeHuMjanHe Mpexe 06paa1Ti Ha HUBOY WeMa 1 noruke paaa (TabnMyHo 1 aHanuTMukmM). O6paanTH CaBpeMeHe MHTEerpucaHe KOMMNOHEHTE W HUXO0BO Kopulwherbe. ApUTMeTUYKa Kona 06paanTi Kao MHTerpucaHe KOMNoHeHTe 3a onepauuje
ca 6pojeBuMa n3paxeHnM y 6uHapHOM GpOjHOM cUCTeMy 1 ca 6pojesumMa uspaxenum y BCD koay. Memopuje 06paanTi AeTasbHO, apXMTEKTYpy ¥ OpraHMsauujy Kao v NpuMeHy y pauyHapckum cuctemuma. Moce6Ho uctahu unTerpucane
MeMOpMjCKe KOMMNOHEHTE Kao W HKxoBy npumeHy. O6jacHUTV yKpaTKO M CaBpeMeHe MeMOpWjCKe YMNOoBE BeSMKe rycTMHe nakosara (2D, 3D) 1 ynyTUTn yyeHuke Ha nosHaTe MHTepHeT agpece 3a AeTa/bHO yno3HaBake ca Memopujama
PEHOMMPaHUX CBETCKUX Npou3Bohaya.

Hacrasy o6aBnTi nomohy HeKor 04 CaBpeMeHWUX MUKPOKOHTponepa kao wro cy PIC, ARM, AVR u apyre. KOpUcTUTU HeKO 04 pa3BojHUX OKpyxerba Kao wro cy EasyPic, ARDUINO, ESP 32, Clicker, Flip&Click u cn.

Cee caapxaje TeMe Be3aH €3a MUKPOKOHTPO/IEpe NPUNaroanTH M p ponepy W pa3BojHOM OKPYXerby.

Tokom Tpajarba TeMa peanusoBaTi HajMarbe TPU TecTa 3Harba. TecToBM 3Harba 61 Tpebano Aa Caapxe Teopujcka NuTarba U pauyyHCKe 3afiaTke PasnNUUTMX HUBOA CNIOXKEHOCTU. Mpenopydyje ce Aa TECTOBM 3Harba CaapXke U NUTaka
pasnMunTVX 06nMKa: NuTakba BULWeECTpyKor n36opa, NUTakba AOMYHE, NUTarba OTBOPEHOr TUNa — MuTakba Koja 3axTesajy KpaTak ecejcku OAroBOp, NUTatba Ca M3pauyHaBarbeM 1 rpadnukuM NpukasuMa.

p pyke 3a y BeX6m

Jenna Bex6a ce paau ABa CriojeHa WKO/CKa Yaca v 3a To BpeMe yUeHUUM, NoAe/beHn y Tpu rpyne, Tpeba Aa ypaae cBa Meperba 1 obpaae pesynTate. Y na6opaTopujn Tpeba Aa 6yAe AOBO/LHO PasHUX MeCTa Aa 3@ jeAHUM PaAHUM CTONOM
6yay ABa A0 TP yueHMKa. VIHCUCTUPATH KOA y4eHWKa Ha Kopuwhery CTpyyHe TepMuHoNormje, a Ha nabopaTopujckium Bex6ama NpUMeHN Mepa 3aliTUTe Ha pady W NMPUMEHW Npenopyka 3a 3alTUTy 04 KBapa onpeMe yCiea HenpasuiHor
pyKoBatba. Ha npeoM TepMuHy Bex6n Tpeba ynosHaTi yyeHuke ca MEpHUM MHCTPYMEHTUMa, anaToM v npubopoM Koju he ce KopuCTWTM, Kao M NpaBunMMa paaa U NoHalwarba y KabuHeTty.

HacTaBHuk je y o6aBesu Aa npunpemn AeTasbHa ynyTcTea 3a nabopatopujcke Bex6e, kako 611 yueHWUM yHanpea 6Unv ynosHaTh ca HaunHOM paja: Koje BeMuMHe ce Mepe, WTa Ce NpopadyHaBsa, Ha Koji HauMH ce KOopucTe usmMepeHe
BesMuMHe y npouecy aHanuse.

WN3soherse Bex6n NoTpe6HO je ycarnacuti ca TEOPUjCKOM HacTaBOM Tako Aa oarosapajyhe sex6e cneae oamax HakoH obpase Teopujckor rpaausa. Ykonuko je moryhe, nabopaTtopujcka Mepersa NOTBPAMTI PauyyHCKUM nyTeM, a 3a usabpaHe
Bex6e ypaauTi 1 oarosapajyhy cuMynaumjy Ha pauyHapy paav nopehersa pesyntata. U3yseTHo, y Cilyuajy HeAoCTaTKa noTpebHe onpeme 3a nojeanHe BexGe, ypaautu camo oarosapajyhy cumynaumjy.

WHcucTMpaTh Aa yueHnum Boae AHEBHMK BexX6n Koju 61 caapxao usselTaje ca Bex6y, pesyntate Meperba, 06paay Ao6ujeHnx noaaTaka, rpamuky / TabenapHu npukas Kao v 3akbyuke. PEAOBHO nperneaatn AHEBHUKE BeX6M. HakoH
CBAKOT UMK/yCa BeX6M, KPO3 MHAMBUAYANHU Paj yYeHNKa, OUEHUTM HUBO CaBNAAGHOCTH CTEYEHUX NPaKTUYHMX BEWwTMHa (CpoBoherse Haora, 0Aabup v kopuwherse MHCTPYMeHaTa, OYUTaBarbe pesynTaTa, NpeAcTaB/barbe pesynrara TabenapHo
1 rpaduykm, TyMauerse pesynTata, aHaiusuparse paja Koia y pasnnuunTiM ycnosmma).

MpeasnaeTM Aa yUEHNK TOKOM Tpajarba BeX6M, y jeAHOM TePMUHY, MOXe Aa NOBEXe efleMeHTe NpeMa AaToj WeMI UK No WeMK KOjy je cam HaupTao, oapaam noTpe6He NpopadyHU, Hanuwe NporpaM 1 U3BPLIM NPOBEPa UCMPaBHOCTM
Hanpae/beHor cuctema. Mpy M3paan Bex6n ceaky yueHnk Tpeba Aa MMa MPaKTUKYM UM PaaHe NncTose.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA
®opMaTUBHO ouerMBatbe, Kao MoAen npahetba HanpeaoBatba yHeHUKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTMUBHOCT je A06pa Npuivka 3a NpoueHy HanpeaoBakba W AaBakbe noepaTHe MHdopMaumje. MocTurHyha yuennka je moryhe
BPEAHOBATI KPO3: aKTUBHOCTM Ha yacy (Tj. NPOLECY yuersa); NOCTaB/bakbe NUTarba /UK AaBatbe 0AroBOPa y CKNajy ca KOHTEKCTOM Koju ce objalutbasa; M3pajly 3aAaTaka, U3BelTaje yueHmka o , MCTP;

npojekaTa v CNl.; Mpe3eHToBarbe Caapxaja; TeCToBe NPaKTUYHMX BelwTuHa, npahere nocTurHyha ncxoaa, nomoh ApyrosuMa n3 oAe/bersa y by caBnajasarba rpaamsa v ci. Yueruke Tpe6a ocr aBati n TV Aa iy
concTBeHM Hanpeaak y 0CTBap1Barby MCXOAa, Kao M Hanpeaak ApYriX yuyeHuka, y3 oarosapajyhy aprymeHTaumjy.

MocebHy naxtby 06paTUTe Ha YacoBMMa Ha KOjUMa rocTyjy CTpyUrbaum U3 nojeanHux obnactu, BpeaHyjTe akTMBHOCT yYeHWKa KOoju NocTaBsbajy NuTarba W aHaAMTUYKW pasrosapajy. Ha kpajy ceakor yaca uau akTMBHOCTU HaNpaBUTU KpaTKy
aHanu3y Aocajawrber paaa, 06aBe3HO MOXBAAMTI yHEHNKa 3a OHO WTO je NOCTUrao 1 06passfioXuTH WTa MoXe 1 TpeGa Aa Nonpasy /i ypaau. NMoTpe6HO je OCMUCIMTY BUWE TUMOBA PasNNUUTUX aKTUBHOCTM Ca NPOAYKTUMA Pas/IMunTOr HUBOA
CNIOXEHOCTM 1 YTBPANTM OYEKUBAHE UCXOAE, @ NPEMa H1Ma U KpUTepujyMe BpeaHoBarba.

OuerbMBatbe yueHuka ce oasuja y cknaay ca MpaBunHMKOM 0 oueruBakby. MoTpebHO je, Ha NOYETKY WKO/CKe roanHe, YTBPAMTH KpuTepujyMe 3a ouerusarse (Y cknagy ca MpaBuiHUKOM O OueHMBatby), MPBEHCTBEHO 3@ CYMaTUBHO
OlerbMBakbE M Ca HMMa YNO3HATY yUYeHMKeE.

MnaHupaTit Kako yCMeHe Tako 1 MUCMEHe NPoBepe 3Hatba U TeCTOBE MPaKTUUHNX BEITUHE.

CyMaTMBHO OLierbMBarbe Ce MOXE U3BPLIMTI Ha OCHOBY MoAaTaka NpUKyM/beHnX GOPMaTMBHUM OLerMBarbeM, pesynTaTa/peluerba NPo6AeMCKOr MM CEMUHAPCKOr Paaa, YCMEHUX NpoBepa 3Harba, KOHTPOMHMX W AoMahnx 3ajaTaka, Tectosa
3Harba 1 cn. HaumH yTephuBarba CyMaTMBHE OLEHEe YCKNIaAUTM ca MHAMBUAYANHUM 0COBMHAMa yueHuKa.

HakoH cBakor uvknyca Bex6u, Kpo3 MHAMBMAYANHW Paj yYeHNKa, OLEHUTU HUBO CaBNaAaHOCTH CTEYeHMX NPaKTUUHUX BEWTHHA. YHaNpes ynosHaTi yueHnke ca 3axTeBnMa v BewTuHaMa koje he 611 nposepasaHe. 3a yueHnke Koju HUCy
c MEPHNX UHCTPY , NPUNPEMUTU AOAATHM MaTepujan 1 Bpeme 3a paa.

Moce6Ho BpeAHOBaATM Kaja yYeHUK NPUMErbyje 3Hara CTeYeHa Ha TeOPUjCKUM YacoBMMa NPUAMKOM n3Bohera BeX6M, Kao 1 y C/I0OKEHWM U HeNO3HaTUM CUTyaumjama (Koje HacTaBHUK Kpeupa Ha YacoBuMa obHaB/barba unu yeexbasarba) Kao
M Kaja yyeHuK objawrbasa 1 KpUTUUKM pa3MaTpa CrIoxXeHe CaAapXWHCKE LennHe 1 MHpopmaumje.

Hasus npegmeta: CUCTEMU YNPABJbAHbA Y MEXATPOHMLN
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

PA3PEQ HACTABA YKYMHO

Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

MNOCTABUTE NUTAKE
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Hanomera: y Tabenu je npukasaH roavwrbn GoHA Yacosa 3a cBaku 061uk pasa

2. UWBEBU YYEHA:

- Yno3HaBarse yueHnKka ca NojMoM CUCTEMa 1 CUTEMMMA YNpaB/batba

- Yno3HaBarse yueHnka ca BpCTOM 1 MOryRHOCTIMa NPUMEHE MEPHMX NPeTBapaya y CUCTEMUMA yNpaB/bakba

- Ocnocobrbasarbe yyeHnKka Aa CaMocTaiHo oaabepe W NoCTasy MepHe NpeTsapaye U YTBPAN HUXOBY UCNPaBHOCT

- Ocnocobrbasarbe yueHuKa Aa NpemMa KOHCTPYKUMjU M HaMeHu pasnukyje, oaabupa v nosesyje perynatope 1 cepsocuctemMe

3. HA3MB U TPAJAHE MOAY/A NPEAMETA

Pes.6p HA31B MOAYNA Tpajarbe moayna
1 KomnoHeHTe cuctema ynpassbarba 16

2 CepBOCUCTEMU U CUCTEMU YNpaB/bakba Ca perynaumjom 86

3 Hacrasa y 6noky 30

YKYMNHO: 132

4. HASMBM MOAYJIA, NCXOAW YYEHA, MPEMNOPYYEHN CAAPXKAIN U K/bYYHU MOIMOBU CAAPXAJA

ncxoamn
HA3WB MOAY/IA MPEMOPYYEHMN CALIPXAIN / K/bYYHMN NMOIMOBU CAAPKAIA

Mo 3aBplweTky Moayna yuyeHuk he 6UTu y ctary aa:

* EnemMeHT cuctema ynpassbarba

* K ja cuctema ynp: H
- npeMma nocTojakby MoBpaTHe cnpere

. nojam ynp: W cuctema ynp: ~ NpeMa CTaTMyKoj KapakTepucTuum

* 06jacHu ynory enemeHTa CUCTeMa ynpasibarba - npeMa o6nuKy curHana

* o6jacHn npuHumMne GyHKUMOHMCaka CUCTEMa YNpaB/batba Ha NpUMepy napHor * EnemeHTH cuctema ynpassbarba (MEpHW NpeTsapayn, AMCKPUMUHATOPU, NojaunBaym, U3BPLIHK OpraHu,
Kotna eneKTpoMexaH1uKe CrojH1Le, NPeKMaaYku enemMeHT)

re y * HaBezle Noaeny cuCTeMa ynpas/barba * OyHKUMOHANHA WeMa CUCTeMa ynpaB/barba
* 06jacHu pasnuky namehy OTBOPEHWX U 3aTBOPEHWUX CUCTeMa ynpasibakba * Ynpas/batbe MeXaTPOHCKMM cucTeMuma
* HaBe/Je v ONuLIE rNaBHe KOMMOHEHTE CBAKOr CUCTEMaA ynpaB/barba Na6opaTtopujcke Bexbe:
* npukaxe v 06jackn GYHKUMOHANHY WeMy ChCTeMa ynpaBsbatba  YnosHasare ca /1a60paTopujcKoM onpeMoM. OnwTH NOCTynak u3soherba 1abopaTopujckux BeX6u
* NPUMeHM CUCTEME yrip Ha NpuMepy Mexa cucrema « MpeacTas/barbe GyHKUMOHATHOT AEMOHCTPALMOHOT MOAE/A CUCTEMA YTIPaB/batba Matbe CIIOKEHOCTH

* W3papa TexHuuKe AOKYMEHTaunje 3a MOAEN CUCTEMA YNPaBsbatba Makbe CIOKEHOCTM
* W3paja TexHUYKOr onunca MoAena CUCTEMa yNpaBsbatba Matbe COKEHOCTH

KrbyuHu noji cuctem yn PyHKL wema cucTema ynpaesbarba

* Cepsocuctemu

* KOHCTpyKuMja, KapaKTepucTuke 1 HaMeHa MepHUX npeTeapaya
- OTNOpHM

- KanauuTMeHn

~ MHAYKTUBHM

= MHAYKUMOHM

- OMTOENEKTPOHCKM

- Nne30eNeKTpUIHM

- eneKTpoMarHeTH!

~ XUapaymuHu

- NHeymaTcku

 MpUHUMN pasa MepHUX npeTeapaya:
- nomepaja

- 6p3uHe (TaxoreHepaTop, eHKoaep)

- cune u Hanpesarba

. - TemnepaType
* nedmHMIWe nojam cepsocuTEMa
. - npuTHcka
* pasnukyje BPCTe M HauMHe NOCTaB/bakba MepHUX NpeTsapaya
- HMBOA
* 61pa MepHe npeTBapaye U3 KaTanora Ha OCHOBY Xe/beHNX KapaKTepucTuka
- npoToka

 N0CTaBK MepHe npeTBapave
- nosioxaja (MexaHuuku NpeTBapayn GoTOENEKTPUUHN, MHAYKTUBHM 1 KanaunuTaTMBHN CEH30pu)
 MPOBEPM MCMPABHOCT 1 3aMEHM HeNcnpasHe MepHe npeTsapave
« MpoBepa 1 Nnogewasarse napaMeTapa MEpHNX npeTsapaya
* noaecu napameTpe MepHUX npeTeapaya
.  Briok-wwemMe cucTeMa ayToMaTCKO YripaBs/batba v ysora nojeanHnx enemexara
 MPUNPEMN U3BELITE] O M3BPLIEHOM Meperby
. . . * AHaNOTHO W AUTUTANHO yNpaB/batbe
* nocTtaeu nHTepdejc npema pavyHapy, A/D koHsepTop, TajMep, 6pojay
o TecT dyHKUMje M 0A3NB CCTeM
* U3BPLWN NOTpebHa Mepera
[« ] ca . . * NN] ynpasbatrbe
perynaumjom * 06jacHu ynory nojeAnHUx enemMeHaTa u3 cucTeMa ynpassbarba

 PenejHn KOHTpOsepH.
* M0CTaBU 3aiaTe BPEAHOCTU Y CUCTEMY HA OCHOBY XE/bEeHUX U3N1a3HNX BENUUMHA
* OcHOBHM nojmoBswu o fuzzy norvum

or npomeHy Yy cucTemy ynp: Ha ocHoBy
3apaTMX BPEAHOCTM « Cepsocuctemm
* opabepe noTtpe6aH perynatop = MO3MLMOHM 1

* pa3nukyje ytuuaj nponopuuonanHor (P), unterpantor (I) u andepeHumnjanHor |- 6p3vHCKN

(D) AejcTBa Ha cuCTeM ynperbarba

 Perynaumja npouecHnx BennuMHa, TeMnepaType, NpuTMCKa, MpoToKa, HUBOA, BIIAXHOCTH, OCBET/LEHOCTH 1
* youu AOMUHAHTHO AejcTso PID perynatopa Ha OCHOBY MoOHallakba CTakba M3nasa |CAMYHO

cucTeMa ynpae/barba .
Na6opaTtopujcke Bexbe:

* nosesyje enemMeHTe cepsocucTeMa U cuCTeMa ayTomaTcke perynauuje

* CHUMarbe CTaTUuKe KapakTepuUCTUKe MepHUX npeTsapay

en enemenTe eMa W cuCTeMa ayToMaTcKe perynaunje .
- nomepaja

- 6p3uHe (TaxoreHepaTop, eHkoaep)

- cune v Hanpesarba

- Temneparype

- npuTUCcKa

- HUBOA

- npotoka

* CHUMarbe AMHaMuyke kapaktepuctuke P, PI, PD 1 PID perynatopa

* CHUMarbe AMHaMUUKe KapaKTepucTuke npoueca

* Ucnutusare cTabunHocTn cuctema. Mozelwasarse napameTapa perynaropa

* U3papa penejHor Moaena cucTeMa ynpas/barba Marbe ClIOKEHOCTU

* M3pana TexHuuKe AOKyMeHTaumje 3a MoAen NO3MLMOHON CEPBOCACTEMA Makbe CIIOKEHOCTHU
* [leMOHCTpauyja paaa no3nuUMoHor cepeocucTeMa

* M3pana TexHuuKe AOKyMeHTaumje 3a Moaen 6P3MHCKOr CepBOCUCTEMa Makbe CTIOKEHOCTH
* [leMOHCTpauumja paaa 6p3nHcKor cepsocucTeMa

KJby4HM NojMOBM: CEPBO CUCTEMM, MEPHM NPeTBapayu

* noBesyje eNleMeHTe cuCTeMa ayToMaTcke perynaumje TeMnepaType unm Heke
Apyre BeNnunHe

 nojelwasa nosesaHe eNeMeHTe y CUCTeMy ayToMaTcke perynauuje N X
* UHcTanaumja kpyra 3a TepMoperynaumjy (Hnp. TepMonap, KOMMeH3aUMoH1 BOAOBM, TEPMOPErynaTop, Kpyr 3a

© M0CTaB/ba e/1eMeHTe NO3NLMOHNX U 6P3MHCKUX CepBocucTeMa rpejare n xnaherse).
Hacrasa y 6noky  Mojelwasa NocTas/beHe enemeHTe Mosnumonn cepeocuctem
© NywTa y pag cepeocuctem * BP3MHCKN CepBoCUCTeM (Ca TaxoreHepaTopoM y NoBpaTHOj Crpesu)
* BpWY M360p peneja * PenejHa TexHuka (HNp cUCTeM peumpKynauuje Boae, NywTarbe y paA acCMHXPOHOT MOTopa noMohy penejHe

KOM6KHaumje 3Be3aa-Tpoyrao)
* nosesyje penejHe weme

* NyWTa y pas pasnuuuTe cucTeMe 3acHOBaHe Ha penejHoj TexHUUN
5. YNYTCTBO 3A ANAAKTMYKO-METOANYKO OCTBAPUBAHE NPOrPAMA

Ha noueTky cBake TeMe yueHuUKe Ynos3HaT Ca LM/bEBMMA M NCXOAMMA HaCTaBe, OAHOCHO yuetba, MNaHOM paja W HauMHNMa OLeHbNBatba.
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MNpeameT ce peanusyje Kpo3 Teopujcky Hactasy (34 waca), sex6e (68 wacosa) u HacTaBy y 6noky (30 yacosa). Hactasa y 610Ky ce MOXe peanusoBaTh y TOKY LKO/CKe roAvHe UK Ha Kpajy Apyror nonyroavwTa. Pacnopea
peanusauuje HacTase y 610Ky u3pahyje cama Wwkona, y 3aBUCHOCTM 0f Tora Zia /M1 je peanusyje y WKONCKOM kabuHeTy (paavoHnum) nnm npeaysehy.

Mpunnkom peannsaumje HacTaBe OCTIOHMTH Ce Ha Npea3Harba yueHuka u3 dusvke, OCHOBa eNleKTpoTexHWKe, EnexTponmke, MexaHuke 1 XnapaysimiuHuX 1 MHEyMaTCKnX KOMMoHeHTH. Mperopyka je Aa ce Kpo3 TeopujcKky HacTasy Aajy
Teopujcka objalrberba K/by4YHMX NOjMOBa U Caapxaja y3 NnpuMepe U3 KOHKpeTHe npakce, a Kpo3 Yacose Bex6u paanTi KOHKpeTHe 3ajaTke npuMerbyjyhu Teopujcka 3Harba. MoTpebHo je paanT Ha KOHKPETHUM MoaenuMa, ypehajuma u
CUCTeMMMa ayTOMaTCKOT ynpaBsbatba, A0GUjeHe pesynTaTe aHanusupaty, noacTahu yueHuke Ha AoHOWerbE 3aKk/byyaka. [Ae roa je To Moryhe Ao6ujeHe pesysiTaTe NpoBEpPaBATH EKCNEPUMEHTANHUM MyTeM.

W36op meToaa u 061mka pada 3a CBaKy TeMy oApehyje HacTaBHMK y 3aBUCHOCTM OA HacTaBHWX CaApxaja, CNocoBGHOCTM v noTpeba yyeHuKa, MaTepujanHux v Apyrux ycnoea. Kopuctutu sepbanHe metoae (METOAa yCMEHOT u3naraka 1
Anjanowka MeToaa), METoAe AEMOHCTpaLMje, TeKCTyanHo-unycTpaTieHe MeToAe, NpakTuiaH paa. NMpeanoxenn o61Mum paaa cy GpoOHTanHM, paa y rpynu, paa y napy, WHAWBWAYanH paa.

Y yBOAHOM Aeny 06paTuTh Naxkby Ha NPUMeHy, OCHOBHE MOjMOBE W eneMeHTe cuCTeMa ayToMaTCKOT ynpassbatba 6e3 unjer pasymMesarba yHeHUUM He MOry Aa CaBniajajy ocTaTak rpaavea. MNpe noyeTka ceake TeMe Be3aHe 3a eneMeHTe
cuCcTeMa ayToMaTCKOr ynpas/barba, NOTe6HO je OCBPHYTH Ce Ha HUXOBY YNOry U MECTo y AaTuM cuctemuma. Mpu o6paan MepHUX npeTsapaya, HanNpaswUTK Kopenauwmjy ca CBUMM npeameTMMa Kpos Koje ce ob6pafyjy dusunuke BenuumnHe Koje Mepumo,
A 61 yuennum 60/be pasyMenn NPUMEHY 1 HaunH paja.

Mpu 06paan NosnUMOHNX 1 6P3NHCKMX cepBocucTeMa ce Tpeba GOoKyCMpaTh Ha HUXOB HAUWH Pada M MPUMEHY Y peasHnM MexaTPOHCKUM cucTeMuMa. Mpu pelwasakby KOHKPETHUX npobneMa, yueHnuumMa A03BonuTH Kopuwherse nutepaType,
Tabnnua u pecypca ca UHTepHeTa.

YueHuum npe ceake Bex6e Mopajy 406MTH MaTepujan 1 ynyTCTBa 3a HeHy u3paay. JlabopaTopujcke Bexbe ce pase NCK/byuMBO NOA CTPOMUM HaA30POM HACTaBHMKa W HUKAKBE MMNPOBU3auMje HUCY A03BO/beHe. HakoH ceake Bexbe yueHnum
AOCTaB/bajy M3BewWTaj KOju Caapxu rpaduuke Npukase v Aujarpame Kao U padyHcku AobujeHe pesynrare.

MoTpe6Ho je Aa HACTaBHWK OCMULL/bABa 3aAaTKe NpeMa HUBOMMA 3Hatba YUeHUKa W HUX0BMM MOryhHOCTMMA, a onepaTMBHe NiaHoBe paan Ha MeceYHOM HUBOY KOKO 61 nx nakwe npunarohasao HanpeAoBarby yueHuka.
6. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA

Y HacTaBy OPUjEHTMCAHO] Ka AOCTU3atby MCXOAA MpaTe Ce U BPeAHYjy MpoLec HacTaBe 1 y4erba, MocTurHyha yuenmka (MpoayKTy yuera) v COnCTBeHu pad. HactaBHuK Tpeba KOHTUHYMPaHO Aa MpaTv HanpeAak yuyeHuka, Koju ce orneda y
HauWHy Ha KOjW yHYeHUUM napTuumnupajy, Kako NpuKynsbajy noaaTke, Kako apryMeHTyjy, esanympajy, AOKyMeHTyjy uta. [la 6u speaHoBarbe 61no 06jeKTMBHO M y dyHKUMK yuerba, NOTPe6HO je YCKNaauT HUBOE UCXOAa U HauMHe oueHMBatba.

CyMaTUBHO ouerMBatbe je BpeaHoBarbe NocTurHyha yyeHuka Ha kpajy cake peanusosaHe Teme. CymaTUBHE oueHe ce Aobujajy M3 TecToBa BewTnHa, rpaduykux u3BewTaja ca Bex6u, TeCToBa 3Harba, YCMEHOr MCNUTUBarba, CaMOCTaNHUX
Y uw;

WM rPYMHUX pajoBa yyeHuka. BpeaHyje ce MpeumnsHocT y u3soherby, CaMoCTanHoCT y M3BpLIaBatby 3ajaTaka, AOCeAHOCT Y MoWToBatby CTaHAAPAHMX NPoUeaypa, NoKasnBarbe MHUUMjaTUBe Y P

y 3anator

HacTaBe U3 jeAHOr MOAYNa, HaCTAaBHUK Aaje MPUMKY YHeHWKy Aa MoMpaBy OLEeHY U3 MOAYNIa KOjW Cy paHuje peannsosaHu.

Y (hopMaTUBHOM BpeAHOBatbY HACTaBHUK 61 TpeGaso Aa NPOMOBMLWE FPYMHM AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumnma nospatHe MHpopmaumje, a
nospatHe uHdopMaumje AobnjeHe 0A yHeHWKa KOpUCTM Aa Npunaroav nodyyasarbe, oxpabpyje yyeHuke Aa ouerbyjy KBanuTeT ceor paja. M36op HCTpyMeHTa 3a popMaTUBHO BPeAHOBakb€ 3aBMCU OA BPCTE aKTUBHOCTU Koja ce BpeaHyje. Y
npouecy yuerba HaCTaBHUK je MOAEPaTOp Koju yCMepaBa v NOACTUYE Paj yUYEeHNKa, YCMepaBa uxX Ha M3BOPE yuetba, HaunHe MPUKYTUbatba M aHanuse noAaTaka, HaBOAW MX Aa apryMeHToBaHo 6paHe CBOje CTaBoBe, MOACTAYE TUMCKM pad,

pasnuumuTux

ANCKYCHjy BPLWNTM @Hanusy v apry y

OA y4eHuka.

aBHUK pa yueHuKe, oxXp:

™M 0 n

pyje, KOpUCTU naeje ydyeHuka 3a aHannsy Kby4HWX NojMosa u caapxaja. HajbuTHuje je aa ce yueHnKy A03BONM Aa U3HECE CBOje MUL/bEHEe, @ 3aTUM KPO3 rpynHy
(YBEK KPEHYTM O MO3UTUBHNX CTPaHa M3HETOr MULIbErbA YieHMKa). HacTasHuk npunarohasa noayyasarbe Ha OCHOBY MoBpaTHe MH(pOPMaLmje Kojy Aobuja

Hasus npeamera: ENIEKTPUYHWN NOrOH U ONPEMA Y MEXATPOHMLM
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

HACTABA

PA3PEQ YKYMHO
Teopujcka HacTasa Bex6e MNpakTuyHa HacTasa Hacrasa y 6noky

11 68 68 30 166

Hanomera: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061uk paja

2. UWBEBU YYEHA:

-y yueHuKa ca np!

- OcnocobsbaBatbe yHeHUKa 3a YUTarbe U LpTarbe JeAHOCTaBHUX MOHO(hA3HUX U TPOdasHMX CTPYjHUX Kona

€NeKTPUYHNX CUCTEMa NOKP! y casp!

- Yno3HaBarbe yueHuka ca BpCTaMa v ef1oBuMa enekTpuyHUX MHcTanauuja

M cucTemMuMa

- Yno3HaBarbe yueH1Ka ca eNeKTPUYHIM, MEXaHUUKUM U APYrUM KapaKTepucTUkaMa enekTponHCTanaumMoHor Matepujana u npuéopa, paav NpasuaHor M36opa 1 MoHTaxe

- Ocnoco yuyeHuka 3a e Tabnmua y Kojuma Cy aaTe KapakTepucTuke nojeanHux enemeHata u ypehaja

-y yueHuKa ca CT P [ nponMcuMa 3a 36op Onpeme, MOHTAXE M OApXKaBarba eNeKTPUUHUX MHCTanaumja

- Ocnoco! yueHuKa 3a €NeKTPUUHMX MHCTaNaunja v 3a NOCTyNake NpU OAPXKaBaky U OTK/Iarbaky HACTaNuX KBApoBa y eNeKTPUUYHUM MHCTaNaumjaMa
-y yueHuKa ca eHepreTcke eNeKTPOHMKeE, HUXOBOM HaUYMHY Paja, KapakTepucTukaMma v npuMeHm

- Ocriocob/baBatbe yueHnka 3a paa ca M TaMa 1 npeTsap: €eHepreTcKe eneKTpoHuKe

- Yro3HaBarbe yueHuKa ca KOHCTPYKUWjOM, HAMEHOM M KapaKTepucTUKaMa eNeKTPUUHMX MaliMHa BeNnkux cHara

- Ocnocob/baBarbe yueHnka 3a Paj Ca eNeKTPUYHMM MallMHaMa BesMKUX CHara

- Ocnocobrbasarbe yueHuKa 3a paa ca nocebHUM BpcTamMa MoTopa
3. HA3BMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

HA3UBU TEMA

ncxoau

Mo 3aBpweTKy Teme y4eHuk he 6uTh y cTary Aa:

MPEMOPYYEHU CAAPXXAIN / K/bYYHU NOIJMOBU CAAPXAJA

EneMeHTH enekTpuuHe
onpeme

* OnuuIe NPUMEHY eNEeKTPUYHMX CUCTEMa NOKPETarba y CaBpeMeHnM
NPOM3BOAHMM CHCTEMUMA

© MpUMetbyje OCHOBHE eNeKTPUYHE BEIMUMHE W jeanHuue
 onuwe rpacduyke cMG0NE N 03HAKE Y eNeKTPUYHMM MOTOHUMA U ONpeMu

« npuMetbyje Mepe 6e36eAHOCTY U 3alWTUTe Ha pajy Y 1abopaTopujckum
ycnosuma paga

* 3Hauaj eNneKkTPUYHNX CUCTeMa NOKp! y caBp! npo

cucTemnma,
« Fpachnuky cMMBEONM 1 O3HaKe y eNeKTPUYHNM MOTOHMMA W onpeMu

© OCHOBHM €NEMEHTY eNeKTPUYHE OMpeMe Y MeXaTPOHCKMM CUCTEMMMA W HUXOBE KapaKTepUCTUKE:eHepreTcke, enekTpuiHe u
eneKkTpoHcKe

JNa6aparopujcke sexbe:

® Yno3HaBae yyeHnka ca opraHusaumnjom paaa y Wwkonckoj nabapatopuju, mepe 6e36eaHocTn v 3awTtute Ha paay. Mpasuna paaa y
nabapatopwjun

© CMMBO/IM 1 03HaKe KOjW Ce KOPUCTE Ha WeMama eNeKTPUYHUX NoroHa

KJbyuHu nojMoBu: enekTpnyHa onpema

ENeKTPUUHM UCTaNaunoHn
npu6op v onpema

® onuwe BPCTe eNeKTPUUHMX MHCTanaumja
 HaBe/le OCHOBHe Ae/oBe eNeKTPUUYHNX MHCTanaumja

* cnposoau Mepe 1 oapeabe W3 npasunHKKa 3a oarosapajyhe pagose uan
obnact

 06jacHu NpuMeHy eneKTpoMHCTanaunoHor npuéopa

* HaBeze MaTepujane Koju ce KOpuCTe 3a U3paay MPOBOAHMKA

* HaBese MaTepujane Koju ce KopucTe 3a u3paay usonauvje

« opabepe npecek NpoBOAHNKa Ha OCHOBY Tabena 1 ycnosa nonararea.

* KOpWCTW KaTasnore 1 NPUpPYYHNKe NpUINKoM ofabupa Matepujana u
enemenarta

 TyMauu 03HaKe 130/10BaHNX NPOBOAHNKA W kabnosa
* onuLe pasnuunTe NpuKsbyyHe ypehaje

* 06jacHM HauMH NoBe3nBarba NPUK/bYYHOr ypehaja Ha enekTpuyHy
MHCTanaumjy.

* 06jacHn HaunH NoBe3NBaba 3aWTUTHUX ypehaja Ha eneKkTpUuHy
MHCTanaumjy.

* Habpoju npeknaaue Koju ce KOPUCTE Y eNeKTPUYHOj UHCTanaumju.
 06jacHu NPMHUMN paaa 1 HaMeHy NPeKUAauKMX efnemMeHaTa

 BPLIN MOHTaXY efleMeHaTa eNeKTPUYHe OnpeMe 1 NoBe3uBare y
DYHKUMOHANHY uenuHy

© BpLIN MCMINTMBAE UCTIPABHOCTM eNIEKTPUYHMX Be3a npe Aosoherba noa
HamoH

© IEMOHCTPUPa Paj eneKkTUpUHe Wweme

 BpcTe enekTpuuHnX MHCTanaumja

« EnekTpoTextuyka perynatmsa

« ENeKTpoMHCTanaumnoHu Matepujan u npuéop
- VHcTanaumonn Boaosun

v kabnosa

- Matepujanu 3a uspaay np

- BojoBM Ca roMM NpoBOAHMLMMA
- BOA0BM Ca M30/10BaHMM MPOBOAHMUMMA

- Ka6nosn

- O3HayaBarbe BOAOBA Ca M30/10BAaHUM MPOBOAHUUMMA M Kabnosa

- W360p nonpeyHor npeceka NpoBOAHWKA 1 Kab10Ba Ha OCHOBY A03BOJbEHE CTPyje onTepehera
- VHcTanaumonm ocurypaun

- Tonsbueu ocurypaum

- AyToMaTCKu ocurypauu

- VHcTanauuore cknonke

- O6pTHe cknonke

- MNpervbHe cknonke

- MotesHe cknonke

— Tacrep cknonke

- MOTOpHe 3awWTUTHe cKIlonke

- MpukbyuHe Hanpase

- Mpukbyuke Hanpase 3a AOMANMHCTBO

- MpuK/byyHe Hanpase y MHAYCTPUj1

* Mpeknaaykn enemeHTn

* Peneju (6umertanun, BpemeHcku, Solidstate peneju)

Na6apartopujcke Bex6e:

« Mpumepn BOAOBA Ca p
« Mpumepu o3HauaBarba kabnosa

 M360op nonpeyHor npeceka NPOBoAHMKa M kabnosa Ha OCHOBY Tabena 1 ycnosa nonararsa

* M360p HasuBHe CTpyje ocurypaya npema nonpeyHoM npeceky NpoBoAHMKa

« Mepetbe HanoHa CTpyje v cHare y MOHOdasHoOM cucTeMy

« Mepetbe HamnoHa CTpyje 1 cHare y TPodasHoM cucTemy

« MoBesnBarbe oCHrypaya MHCTanaunoHnx 1 rpebeHacTux CKIoMKK Y eNeKTPUYHO KOO NpeMa AaToj wemm
« MoBe3nBarbe KOHTaKTOpa y eN1eKTPUYHO Koo NpeMa AaToj Wwemn

« MoBesnBarbe 3alWTUTHUX MOTOPHUX CKIOMKN NpeMa AaToj Wwemm

KJbyuHM MOjMOBM: eNeKTPUYHM MHCTanauMoHn npu6op

KomMnoHeHTe eHepreTcke
eneKTpoHuke

* 06jacHn NPUHUMN Paja CHaXHUX eNEKTPOHCKNX KOMMOHEHTU: ANoAa,
TpaH3ucTopa, TMpucTopa, Avjaka u Tpujaka

© VCMUTa MCMPABHOCT CHaXHMUX €1eKTPOHCKUX KOMMOHEHTU
® Yrpaju CHaXHe eNeKTPOHCKe KOMMOHeHTe

© CHMMU KapaKTep1CTMKE CHAXHMUX eNeKTPOHCKUX KOMMOHEHTH Ha MakeT
NOMONY MEpHUX MHCTpyMeHaTa

 CHaXHe e/IEKTPOHCKeE KOMMOHEHTe (MPUHUMN paaa, NpuMeHa, TunnuHa Kyhuwra, xnahetbe, MOHTaXa, 3aWTuTa, NCNUTUBarbE
MCNPaBHOCTK):

- avoze
~ TpaH3ucTopu: 6unonapHn, MOSFET, IGBT

~ TMPUCTOPU, Anjaum 1 Tpujaum
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© aHanu3Mpa paj CHaXHUX €NEKTPOHCKUX KOMMOHEHTN

© aHanu3Mpa paj jeAHOCTaBHUjUX eNEKTPUYHNX KONa Ca KOMMOHEeHTaMa
eHepreTcke enekTpoHuKe

* usabepe enemeHTe U3 Katanora

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=

JNa6aparopujcke sexbe:

« MpoBepa MCNpPaBHOCTU cHaxHe avoae. CTaTUuKa KapaKTEPUCTUKA CHAXHE Anoae

* McnutnBarbe MCNPaBHOCT CHaXHOr 6MnonapHor TpaHsucTopa. N3nasHa kapakTepucTuka CHaxHor 6unonapHor TpaHaucTopa
* CHaxHn MOSFET kao npekuaay.CHUMatbe U3nasHe KapakTepuctuke

* McnutnBarbe UCNPaBHOCTM U CHUMakbe KapakTepucTuKe TUpUcTopa 1 Tpujaka

KJbyuHM NojMOBM: eHepreTcka enekTpoHnka

MpeTsapaun eHeprercke

 06jacHu HameHy npeTBapaya eHepreTcke enekTPoHMKe
* HaBeAe OCHOBHY NoAeny MpeTBpaya eHepreTcke eneKTpoHMKe

 06jacHu NpMHUMN paaa eHepreTckux npeTsapaya: Ucnpasbaya,
MHBEPTOPa, HaM3MEHUYHMX NpeTBapaya (PpPeKBeHTHMX perynatopa u

« HameHa npeTsapada eHepreTcke eNeKTPOHWKe U OCHOBHa noaena
- JeHOCMEPHM NPETBapayn, HaMeHa 1 OCHOBHa noaena

~ VHBepTop(MOHOdasHK 1 TpodasHn)

- Vcnpasrbaum, HaMeHa 1 OCHOBHa noaena

- MoHoasHu nonyTanacHu ucnpassbad

= MoHoasHN Ucnpae/bay ca CpeaHoM Taukom

~ TpodasHn ucnpassbay ca CPeaHoM TaukoM

- HauaMeHnuHM NpeTBapaum, HaMeHa v OCHOBHa noaena

* OpeKBEHTHU perynaTopu n perynatopu HanoHa

enexTpoHuke perynaropa Harowa)
JNa6aparopujcke sBexbe:
* MOBEXeE e/IeKTPUYHO KOJIO MPeTBapaya eHepreTcke enekTpoHMKe npema
3aparoj wemu * JepHodasHu NonyTanacHu Mcnpassbay
* CHMMM KapaKTEPUCTMKE EHEPreTCKUX NPEeTBapaYa 1 aHannanpa HIXoB Pai | e JeaHohasHM NyHOTANACHM MCNPAB/bay Ca CPEAHOM TaukoM
* Mpeuos ucnpassbay
* JeHOa3HU HANOHCKW TPAH3UCTOPCKM MHBEPTOP
* Yonep ,cnywray HanoHa
* ®asHu perynaTtop ca Tpujakom
K/by4HM NOjMOBK: NPETBApaum eHepreTcke eNekTpoHMKe
* 06jacHN KOHCTPYKLMjy MallMHa BESIMKUX CHara 1 HUXOBY NPUMeHy Yy
MexaTpoHNLK « BpcTe TpaHchopmaTopa 1 HameHa, KOHCTPYKUMja, PUHUMN pasa
« o6jacHn HameHy 1 HaBeze OCHOBHE roaene TpaHcdopMaTopa e [y6uuy n exepreTcku 6unanc
* o6jacHu nogaTke ca HasHayHe nnoyuue TpaHcdopmaTopa * OaHoc npeobpaxaja
* fedmHUWE NPEHOCHM 0AHOC TpaHcdopMaTopa Na6apartopujcke Bex6e:
TpaHcgopmaTopu « o6jacHn eHepreTcku 6unaKc cHara,nojasy ry6utaka u y3poke HactaHka « Hatnucha nnounua TpaHchopMaTopa, Meperse OTMOPHOCTM HaMoTaja, MpoBepaBatbe o3Hake Kpajesa

* N3Mepu OTMOPHOCT HaMoTaja TpaHcdopmaTopa UL MeTosom

* A@MOHCTPUpa HaunH oApehuBakba XOMONOTMX Kpajesa MoHopasHor
TpaHcdopmaTopa

 n3Beae ornea NpasHor xoaa v KpaTkor croja

* n3seae ornes ontepehera MoHoasHor TpaHcdhopmaTopa

* Ornen npasHor xoza jeaHodasHor TpaHchopmaTopa
* Ornen kpaTkor croja jeaHodasHor TpaHcdhopmaTopa
* Onpehusatbe oaHoca npeobpaxaja

KreyuHu nojmosu: TpaHchopmaTopn

ACHHXPOHM MOTOP

* HaBe/ie OCHOBHE BPCTe acMHXPOHOr MOTopa

* 06jacHM KOHCTPYKUMjy aCUHXPOHOr MOTopa
* 06jacHu HaunH popMmUparba 06PTHOr MarHeTHOr Nosba
* o6jacHu npuHUMN paaa TPOhasHOr aCMHXPOHOr MOTOpa
 AeduHMLIE aNCONYTHO U PENaTUBHO KNn3ake
 06jacHu nNoaaTke ca Ha3HauHe NAoYMLE MOTOpa

* 0o6aB/ba BM3yeNHU Npernes enekTpuyHUX MoTopa u youasa rpy6a
mexaHuuKa owTehera n HepocTaTKe;

© MOHTMpa 1 AGMOHTMPA €IeKTPOMOTOP Ca PaAiHNX MexaHu3ama v MalmHa

* HaupTa MexaHU4Ky KapaKTepuCTUKY acCMHXPOHOT MOTOpa W AeduHUWe
KapaKTepuCTUUHE Tauke

* 06jacHu pexuMe paja acMHXpoHor MoTopa

* 06jacHu HaunHe ynywTarba y paj acCMHXPOHOr MoTopa
* MOKPEHE 11 UCNUTA aCMHXPOHM MOTOD

* NPOMEHM CMEp OKPETarba aCMHXPOHOr MOTOpa

* BPLWW perynaumjy 6p3nHe okpeTarba aCUHXPOHOT MOTOPa MPOMEHOM
dpekseHumnje 1 objacHu npuHumn U/f ynpasrbarba

© M3Mepu OTMOPHOCT HaMoTaja cTatopa

« nosexe onpeMy 3a ussohere orneaa NpasHor Xoaa v KpaTkor cnoja,
HaBese CBPXy Orfieaa v Tymauu pesyntate

« nosexe onpemy 3a ussohere orneaa ontephetba, Haseae CBpXy orneaa u
TyMaun pesynrate

* OcHOBe paja eneKTPUYHNX MOTopa

* MarHeTHo Kono

* HamoTaju enekTpuyHux motopa

« Moaena enekTpuyHNX MOTOpa

* KoHCTpyKuWja 1 BPCTE aCUHXPOHUX MOTOpa
* JefHOa3HN aCUHXPOHW MOTOPU

* TpoasHM aCMHXPOHWN MOTOPM

MOoTOpa,

* MexaHuuka KapakTepucTuka MoTopa
o MywTarbe y paa acHXpOHOr MOTOpa

* Perynauuja 6p3vHe acMHXpoHor MoTopa

JNa6aparopujcke sBexbe:

 HaTnucHa nnounua acMHXpOHOr MOTOpa, Meperse OTMOPHOCTM HaMoTaja,NPUK/byYHa KyTuja v npesesnsarse HaMoTaja y 38e3ay 1
Tpoyrao

« Ornea npasHor xoAa W KpaTkor crnoja

* Mepetbe knusatba TPOaAsHOT aCUHXPOHOT MOTOpa

* Perynauwja 6p3vHe TpodasHor MoTOpa npi U/f ynp:

MOTOpPOM noMohy KOHTaKTopa

* Ynp: M acl Pt
« MoBe3nBarbe acCUHXPOHOT MOTOPa Ha MpeXYy,CTapToBatbe 1 3ayCTaBsbarbe.CTapToBatbe 1 3ayCTaB/batbe Ca BPEMEHCKUM KallHerbeM
« MNpomena cMepa 06pTarba acHXPOHOr MOTOpa

e MywrTare y paa acuHXpoHor MOTopa npeko npe6auveaya 3sesaa- Tpoyrao

« MywrTare y paa acuHxpoHor MoTopa nomohy softstartera

KJby4HM MOjMOBM: acHHXPOHN MOTOP

MoTtopm jeaHocmepHe cTpyje

* 06jacHN KOHCTPYKLMjy MOTOpa jeAHOCMEPHE CTPpyje U HUXOBY NPUMEHY Yy
MexaTpoHNLK

« o6jacHu NpuHUMN paaa MOTOpa jeAHOCMepHe CTpyje

* HaBeze noaeny MoTopa jeAHOCMepHe CTpyje npema HaunHy nobyhusara
« objacHu nopaTke ca HasHauHe NoYMLEe MOTOpa

 06jacHu OCHOBHE MeToAe MywTarba y pas MOTOpa jeAHOCMepHe CTpyje

* M3BPWM NywWTatbe y pas MOTOpa jeAHoMCepHe CTpyje

 McnuTa HamoTaje cTatopa U poTopa

* MOKPEeHe 1 CHUMM KapaKTepuCTMKy MOTOpa jeAHOCMepHe CTpyje, npeseHTyje
pesynTaTe UCMUTUBarbA

 06jacHi 1 AEMOHCTPMPa NPOMeHy CMepa o6pTarba MOTOpa jeAHOCMepHe
cTpyje

« perynvwe 6p3vHy ob6pTarba MOTOpa jeaHOCMeEpHe CTpyje

* OCHOBHW KOHCTPYKTUBHM €NeMeHTn

« MpuHumn pasa

* Bpcte MoTOpa NpeMa HauuHy nobyhusarba

 MokpeTarbe MOTOpa jeaHOCMepHe CTpyje

* Perynauuja 6pavHe

JNa6aparopujcke sBexbe:

* HatnucHa nnounua Motopa jeaHocMepHe CTpyje, Meperbe OTNOPHOCTW HaMoTaja CTaTopa U poTopa,NpUK/byyYHa KyTuja
« MywTarbe y paa n Merbarbe CMepa 06pTarba MOTOpa jeAHOCMEepHe CTpyje ca CiokeHoM no6yAom

* Perynauuja 6panHe n cmepa obpTarba MOTOpa jeAHoCMepHe CTpyje noMohy TpaH3ucTopa

Ksby4HuM nojMoBm: MOTOp jeAHOCMepHe cTpyje

Moce6He BpcTe MOTOpa

 06jacHu KOHTPYKUM]Y ¥ MPUMEHY MalMHa Manux cHara
 aHanuampa paa 6e3KoNEeKTOPCKMX U KONEKTOPCKUX MOTopa

 06jacHM KOHCTPYKUM]Y M MPYUHUMN Pada yHNNoNapHUX 1 GunonapHux
KOpayHux MoTopa

* HaBeae 061acT NPUMEHE YHMN

PHUX 1 p p MoTopa

* aHanusnpa KpuTepujyme 3a n3bop MoTopa 3a eNeKTPOMOTOPHMU MOroH
(Hanajare, onTepeherse)

e NywWTa 1 peryinie paa MalmMHa Manux cHara kopuwhersem eHepreTcke
€NeKTPOHMKE 1 MUKpOpayyHapa

* Be3K0NEeKTOPCKN MOTOPU jeaHocMepHe cTpyje (BLDC moTopw)

 MpuHumMn pasa

« CBojcTBa v npumeHa BLDC moTopa

* KopayHu mMoTtop

 BpcTe KopauHux MoTopa

 MpuHumMn pasa

 YHMBEP3a/IHN KONIEKTOPCKM MOTOP

Na6apartopujcke Bex6e:

« Perynauuja 6pauHe u cMepa o6pTarba KOpauHor MoTopa

 CHUMatbe M3a3He KapakTepucTiKe TaxoreHepaTopa,oapehnBake KOHCTaHTe TaxoreHepaTopa

Kmeyunm nojmosu: BLDC moTop

Hacrasa

y 6noky *)

« npuMetbyje Mepe 6e36eAHOCT M 34ApaB/ba Ha Pajy y PasHOM mpouecy

* yuyecTByje y NpuMpemMu MaTepujana onpeme 1 anata 3a obasbarbe pagHUX
3apaTaka

® yYecTByje y MOHTaXW U NoCTaB/bakby NeKTpUYHe onpeme u matepujana y
MEeXaTPOHCKUM MOroHNMa

* yuyecTByje y noeesuBatby onpeme 1 MaTepujana MawuHa v ypehaja y
DYHKUMOHANHY uenuHy

* yuyecTByje y KOHTPOSHWM MperneanMa npe nywTakba onpeMe MawnHa 1
ypehaja y paa

* yuyecTsyje y npouedypama nylwTarea y pad v 3aycTas/barba Marber cucrema

 yUecTByje y KOHTPOSIHUM MeperbiMa eNeKTPUYHNX U TEXHUYKUX BEeNUYMHA
marber cucrema

* yUecTByje y OTKnatbatby jeAHOCTaBHUIUX HENPaBUIHOCTM

* yuyecTByje y N3paan TexHnuKe AOKyMeHTaunje (13pada jeaHocTasHuje
€leKTPUYHE WeMe, YHOLErbe U3MEHA Ha eNEeKTPUYHO] weMn)

 Pajl yyeHuKa Ha HeKOM oA cobTBepa 3a U3paay TexHUUKe AOKYMeHTauuje, Npenopyyyje ce Aa y4eHUuM y4ecTsyjy y n3paan uim y
CUTHUM M3MEHaMa Ha TeXHUUYKNM LpTeXnMa eNeKTPUYHNX CUCTeMa 3a Hamnajatbe U KOMaHAOBae eNeKTPUYHUM NoroHnuMa (y
NpUCYCTBY CTPYYHOT NMLa).

 paj Ha WweMuparby pasBOAHMX OPMaHa Makbe C/IOKEHOCTU 33 Hanajarbe U KOMaHAO0Bake eNeKTPUUHIM NOroHUMa, NoBe3nBarbe
PpenjHo-KOHTaKTOpCKe OMpeMe 1 efleMeHaTa CUrHanusaumje,

* paj Ha AMPEKTHOM MywWwTatby Y Pad v 3ayCTaBsbatby MOroHa Mase cHare ca v 6e3 npomeHe cMepa o6pTarba (y NpUCyCTBY CTPYUHON
nuua)

* paA Ha oTK HUINX H HOCTV 1 KBapoBa (0ApXaBatbe) Ha eNeKTPUYHOj OMpemMu MawuHama 1 ypehajuma (y

y
NpUCyCTBY CTPyyYHOr nMua)

© Pajl Ha MOHTaXW M AEMOHTAXW W NoBe3uBarby ypehaja eHepreTcke enekTpoHuke, GPeKBEHTHUX NpeTBapaya, NywTarwe y paa n
3aycTaBrbarbe, OCHOBHWX (y npucycTey cTpyuHor ua)

P 3

* Paa Ha NywTarby y paa, perynaumju 6panHe, npoMenu cmepa obpTaba 1 3aycTassbatby MOTOpa jeAHOCMepHe CTpyje (y mpucycTsy
CTpyYHOr nnua)

* paj Ha MMNNEMeHTaunju jeAHOCTaBHMUX cod
MOTOpUMa Manux cHara (y NpUCyCTBY CTPyuHOr ua)

jenHocMepHNUM 1 KopauHuM

elerba 3a Tponepcko
P! ynp:

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

26 of 46

MNOCTABUTE NUTAKE

5/21/2024, 8:27 PM




Firefox

27 of 46

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=

Ha noueTky cBake TeMe y4eHWKe yno3HaTh Ca UM/beBMMa U UCXOAMMA, NNAHOM pPaja W HauYMHOM OuerWBatba. MpeaMeT ce peanvsyje Kpo3 TeOpWjcKy HacTaBy u Bexbe. Teopujcka HacTaBa ce peanusyje y CneumjanuaoBaHoj yuMoHuum nnu
oarosapajyhem kabukerty Koju Tpe6a aa Gyae onpemsbeH oAroBapajyhiM HacTaBHUM CPeACTBMMA, MakeTama 1 , rPaduUKMM Np: , My ] onpemom. paTopujcke BexG6e ce opaxasajy y nabapatopuju 3a
MexaTpoHuKy. Hactasa y 610Ky ce peanusyje y nabopatopuju 3a MeXaTpoHUKY (paavoHuUM) y WKoaM unm oarosapajyhum npegysehuma. Oaesbere ce Aenw Ha rpyne o4 15 y4eHuka no rpynu npu peanusaumnjn Bex6u u Hactase y 6noky.
Npenopyyenn 6poj yacosa no Temama je cneaehn:

o EnemMeHTH enekTpuyHe onpeme: Teopuja: 4 yaca; nabopatopujcke Bexbe: 4 yaca;

© EneKTpuuHM UcTanaumoHu npubop m onpema: Teopuja: 16 yacosa; nabopatopujcke Bex6e: 16 vaca;

0 eHepreTcke enex Teopwuja: 8 yacosa; nabopaTopujcke Bexb6e: 8 yacosa;
e lMpeTBapaun eHepreTcke eNeKTPoHUKe: Teopuja: 8 yacosa; nabopatopujcke Bex6e: 8 yacosa;

® Tpancdopmartopm: Teopuja: 8 yacosa; nabopatopujcke Bexbe: 8 yacosa;

® ACMHXPOHM MOTOp: Teopwja: 12 yacosa; nabopartopujcke Bex6e 12 yacosa;
* MoTopu jeaHocmepHe cTpyje: Teopuja: 6 yacosa; nabopatopujcke Bex6e 6 yacoea;
* MNoce6He BpcTe MoTOpa: Teopwja: 6 yacosa; nabopaTtopujcke Bexbe 6 yacosa.

Mpu 06paan NojeanHMX HacTaBHWX jeAvHMLA KOPUCTUTM NaHoe, C/IMKE, LpTexXe, MpUMepke eNeKTPONHCTaNauMoHor MaTepujana, npubopa v enemerata. Kopuctuti MynTuMeanjanHe npesenTtauvje, katanore npoussohaya onpeme u ypehaja n
CTpyuHy nuTepaTypy (CTaHaapAe, nponuce, npenopyke).

Kpo3 Temy EneMeHTH eneKTpuUHe onpeMe yueHuke yrno3HaTi ca NpuMeHU eNeKTPUYHUX CUCTEMa NOKpeTarba y CaBpeMeHinM cucremuma. Mpad cumbone 06paanTX KPO3 LpTarbe U aHanusy jeAHOCTaBHUX CTPYjHUX Kona.
Y TemaTckoj uenmHu EnekTpuuHm nctanaumonmn npu6op M onpema nocebHy naxrby NOCBETUTH CTPYjHUM KonuMa. Caapxaj 06paanTi KopuiuherseM NpakTUUHWX NPUMepa CTPYJHUX KONa OCBET/bEea, YTUUHULA, €NEKTPUUHOT 380Ha 1
TepMUUKNX noTpowaya. O6jacHUTH WTa CaapXK jeAHO CTPYJHO KOMO eNeKTPUYHMX MHCTanauuja. Kopuctutu TexHuyKe naaHose 1 NpojekTe eneKTPUUHMX MHCTanaumja v enekTpuyHe weme ypeha]a 06paanTh NpaKTU4HO NoBe3MBatbe eneMeHaTa
CTpyjHUX KONa W yrpaarey notpebHe onpeme. CTaHaapae v nponuce 3a h €NeKTPUYHNX UHCTaNaumja peanusosaTi Kpo3 NpUMepe CTaHAapAa U NPonMca kKao 1 Kpos y ca . O6jacHnTi U360p NOBpLIMHE
nonpeyHor npeceka NPOBOAHMKA Ha OCHOBY Tabena 1 nosesaTy ra ca u36opoM HasuBHe CTpyje ocurypaya.06jacHUTM HaMeHy M MPUHUMN paaa NPeKMAAYKMX eneMeHaTa u AeMOHCTpUpaTh Hox08 paa. Y TemaTckoj uenvHv KoMnoHexTe
eHepreTcke eNeKTPOHMKE AaTh OCHOBHY MOAeNy KOMMOHEHTU. MpuankomM obpase NojeANHUX KOMMOHEHTU yPaauTyi v KpaTak 6poj pauyHCKUX BeX6M y umiby 6osber pasyMeBarba CTEUEHOr 3Harba. Y TeMaTckoj uenuHu MpeTsapauun eHepreTcke
enleKTpoHMKe 06jacHUTM OCHOBHY MOAENY MpeTBapaya, HWX0B 3Hauaj M MpakTUuHy NpuMeHy. Moce6aH akueHaT CTaBuTV Ha 06j 1 rpacnuKo T atbe 0arosapajyhux TanacHux obnvka. Harnacuti aHanusy paga AMOAHMX
ucnpassbaya, Kao M yTuuaj KOHAEH3aTOpa Ha TanacHoCT M3NIa3HOT HanoHa. TUPUCTOPCKE UCNPaB/baye caMo CrIOMEHYTH Ha HMBOV enekTpuyHe weme 6e3 ynywTarsa y AeTasbHujy aHanusy pasa ypehaja. ae roa je To moryhe Teopujcke npuHumne o
ypehajuMa eHepreTcke eNeKTPOHNKe NOTKPENNUTM KPaTKMM PauyHCKUM npuMepumMa. Y TeMama TpaHcgopmaTopyn, ACMHXPOHM MOTOpH, MoTopH j cTpyje u BpCTe MOTOpA, KOPUCTUTU MyNTUMeAMjanHe caapxaje, naHoe
W UpTexe. OBJaCHUTM yHEHNLMMA 3HAUa] ENEKTPUUHHX MALIMHA Y eNEKTPUMHOM NOFOHY. MPaKTUUHO ACMOHCTPUPATH Paj NeKTPUUHMX MAWIMHA U FbUXOBE 0COBHHE. P 06PaAN HACTABHUX JeANHULA KOPUCTUTU pavyHCKe Bex6e paay 6ofer

rpaavsa. paTi HenpasunaH Paj M eBeHTyaHa XaBapujcka CTarba eNeKTPUUYHNX MaluuHa ca MoryhuM Mepama oTknarbarba. MoceGHy naxtby 06paTUTH Ha HauMHE YKibyunBarba eNeKTPUUHNX MaluiHa Y CTPYjHO KOO 1

perynaum]y 6p3ure.

Hacrasy y 610Ky peanusosaty y oarosapajyhoj ¢pupmu, koMnawuju, npeaysehy. CBe aKTMBHOCTM KOje YHEHMK CMIPOBOAM MOpajy Ce PeanusoBaTi y MpUCyCTBy CTPYUHOT MU Y3 MOWTOBatbe Mepa 6€36eAHOCTM 1 3awTuTe Ha pady. Y ciyuajy
Aa noctoje 06jeKTUBHU pa3nosun HemoryhHOCTM peanusaunje npenopyYeHnx caapxaja y oarosapajyhem npeaysehy, npeasuheHe yacose HacTase y 670Ky peann3osaTh y WKoCcKoj nabopatopuju. ToM NPUAMKOM BOAUTH pauyyHa Aa ce ocTeapyu
MaKcuManaH 6poj Mcxoaa MpernopyyeHnx caapxaja.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHYEHMKA

®opMaTUBHO ouerMBatbe, Kao MoAen npahetba HanpeaoBarba yHeHKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTMUBHOCT je A06pa Npuivka 3a NpoueHy HanpeaoBakba W AaBakbe noBpaTHe MHdopMaumje. MocTurHyha yuexnka je moryhe
BPeAHOBATM KPO3: aKTUBHOCTV Ha yacy (Tj. Mpouecy yuerba); MocTae/batbe NUTatba /Uy AaBarbe OArOBOPa y CKNajy Ca KOHTEKCTOM KOjyu ce o6jawkbasa; Mo3WUTUBHOM OAHOCY MpeMa onpemu; W3paay ucTp VX T von.;
npeseHToBarbe caapxkaja, npahere NOCTUrHYTOCTH UCXoAa, NoMOh APYroBMMa W3 OAe/berba Y UMby CaBnadasarea rpaavea v Ci.

YuyeHuke Tpeba ocnocobrbasatn n T Aa Npouekbyjy CONCTBEeHN Y OCTBapuBarby MCXOAA, Kao M Hanpeaak Apyrux yueHuka, y3 oarosapajyhy aprymeHTauujy. Ha kpajy cBakor 4aca uian akTUBHOCTW HanpaeuTh KpaTkKy
aHanu3y Aocajawrber paaa, 06aBe3HO MOXBAAMTI yHEHNKa 3a OHO WTO je NOCTUrao 1 06PassioXUTH WTa MoXe 1 Tpeba Aa nonpasy /i ypaau. NMoTpe6HO je OCMUCIMTY BUWE TUMOBA PasNINUNTUX aKTUBHOCTM Ca NPOAYKTUMA Pas/IMunTor HUBOA
CNOXEHOCTM 1 YTBPANTM OYEKMBAHE UCXOAE, @ NPEMa H1Ma U KpUTepujyMe BpeaHoBarba.

OuerbMBatbe yueHuka ce oasuja y cknaay ca MpaBuaHUKOM O oueruBarby. MoTpe6HO je, Ha NoYeTKy WKOCKe roAvHE, YyTBPANTU KpUTepujyMe 3a ouerbusarbe (Y cknagy ca MpaBuIHUKOM O OLerUBatby), MPBEHCTBEHO 3a CYMaTUBHO
OUEeHMBarLE 1 Ca HUMA YTIO3HATY yueHMKe. CyMaTUBHO OLEHNBAHE Ce MOXE U3BPLIMTM Ha OCHOBY (OPMAaTMBHOT OLEHMBAtba, Pe3y/iTaTa/peluerba Npo6/IeMCKOr UM NPOjeKTHOr 3aaaTka, npaherbem paga yyeHuKa — 0CTBapuBarba UCXOAa U CIl.
HauuH yTBphuBatba CyMaTUBHE OLEHE YCKNaANTH Ca MHAMBUAYaNHUM 0CO6MHAMa yueHNKa.

Mpunukom nssoherba BEX6M NOCEGHO 06PATUTH Naxtkby Ha: HaYMH paaa; NPUMeHy Mepa 3alTuTa Ha pady W NPenopyka 3a 3alTUTy ONpeMe Of HEMPaBuUIHOr PyKOBarba; NaHMparbe BPEeMeHa KPo3 CMUC/IEHO M PYTUHCKO 06aB/barbe Pafosa;
NEeAaHTHOCT M MPeUN3HOCT y 06aB/batby NOCNa; pyKoBare padyHapuMa v OAHOCY NpeMa riMa; KOMyHUKauujy ca capaaHuumma

YKONMKO ce HacTaBa peanusyje no AyanHoM MoAeNy, HaCcTaBHWK — KOOPAMHATOP y4erha KpPo3 paj W MHCTPYKTOP 3ajeaHo yTephyjy kputepujyMe 3a hopmaTMBHO npaherse yueHuukux nocturHyha, splwe onepaumoHanusaumjy mcxoaa u
pajy CyMaTMBHO oL

Hasue npeamera: MEXATPOHCKU CUCTEMU
1. OCTBAPUBAHA OEPA30BHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

HACTABA

PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

11 68 68

Hanomera: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061uk pasa

2. UWBEBU YYEHA:

- OcnocobrbaBatbe y4eHUKa Aa MAEHTUGDUKYje MEXaTPOHCKN cucTeM y 061acTi MalinHa 1 onpeMe 1 06jacHu Hheroso GyHKUMOHNCaHE
- Ocnocobsbasarbe yyeHWKa 3a nylwTarbe y paj MeXaTPOHCKOT CUCTEMa MOC/e MOHTaXe UM PEMOHTa

- OcnocobrbaBatbe y4eHUKa Aa MAEHTUDUKYje MEXaTPOHCKN CUCTEM Y NPOLECHO] UHAYCTPUjU 1 06jacHK HeroBo GyHKUUOHUCaHe

- YNo3HaBate yueHnKka Ca HaMEHOM 1 CTPYKTYPOM CaBPEMEHNX ayTOMaTU30BaHNX 1 GNEKCUBUIHMX TEXHONOWKUX CUCTEMa

- Ocnocobsbasarbe yueHuka 3a NpUMeHy NPOU3BOAHNX CUCTEMA Y YCNIOBIMa U3MEHe NPOM3BOAHON Nporpama

- Yno3HaBarbe yyeH1Ka ca Kiby4HMM NOjMOBMMA M KOHLENTUMa ayToMaTu3aumje Npou3soatse,

- Yno3sHaBare yuyeHuKa ca K/by4HUM NojMoBuMa 1 koHuentuma CNC o6paaHnx cUCTEMa M LWMPKUM ayTOMaTM30BaHWUM LenuHaMa

3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHN CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

ucxoau
HA3UBU TEMA MPEMOPYYEHU CAAPXXAIN / K/bYYHU MNOIJMOBU CAAPXAJA

Mo 3aBpweTky Teme yueHuk he 6uTh y cTamy Aa:

* fedurHUWE NOjaM MEXAaTPOHWUKE Y KOHTEKCTY MOAEPHUX TEXHONMornja * Mojam MexaTpoH1Ke

* 06jacHu nojam MexaTpOHCKOr cucTemMa  MpyMeHa MexaTpoHWKe Y TeXHULN
* HaBe/le OCHOBHE efleMEeHTe W MpUKaxe CTPYKTYpy MexaTpOHCKOr * Mojam MexaTpoHCKor cuctema
cutema
YBOA y MexaTpoHnKy « CTPYKTYypa OCHOBHWX MEXaTPOHCKUX cucTeMa
* 06jacHM NIOTMKY Pajia MEXaTPOHCKOr CUCTEMa U HauMH Herosor

yHKuMOHMCarba « Jlorvka rpaairbe MexaTpOHCKUX cucTeMa

* HaBeAe OCHOBHE MEXaTPOHCKE CUCTEME Y TEXHULM M ONULIE HUXOBY Bpcre mexatporckux cuctema

npuMeHy KJby4HM NOjMOBM: MEXATPOHCKN cuTeM

* HaBeAe OCHOBHE eNeMeHTe CBaKOr MexaTPOHCKOr cucTema
« o6jacHu ynory ynpassbadkor Moayna
* 06jacHu KapaKTepuCTMKe NPOrpaMcKor ynpassbatba

* AedvHMWe nojam 1 ynory akTyatopa « Ynpassmauk Moayn

Haseae npyuMepe u Knacudukauujy akyatopa « MpeHoCHM, NpeTBapayku 1 KOHBEPTOPCKN eneMeHTH

 npukaxe yHKUMOHANHN Anjarpam akTyatopa . _
OCHOBHM €NeMeHTH V3BpWHKM enemMeHT - akTyaTop

MexaTpoHCKNX cucTema  uaeHTMdMKYje No3MUMjy akTyaTopa y cucTemy ayTomaTcke perynaumje |, E/leKTPONHEYMATCKI 1 €neKTPOMEXaHMIKM BKTYaTOpH
* o6jacHn pasnuky nsmehy enexTp y KNX 1 €NeKTpol Kux |,
akTyaTopa CeH30pCkM enemeHTH

« 06jacH¥ ynory M KnacndMKaLKjy censopa K/by4HM NojMOBM: eNeMeHTN MexaTpPOHCKOr cuteMa

* VHTErpuLIE OCHOBHE e/leMeHTe MEXaTPOHCKOT CUCTEMa Y PaAHy LUenuHy
* HaupTa 610K WeMy MexaTpPOHCKOr cucTemMa

* KOMEHTapHLUe MPOLEC yNpaB/barba MEXaTPOHCKUM CUCTEMOM

* 06jacHM HauMH paja KOMMjyTepCKkU yNpas/baHe MalmHe y KOHTeKCTY

MeXaTPOHCKOF cUCTeMa * ®NeKcMBUIHOCT KOMNjyTepcKkn ynpassbaHe MawuHe (MOryhHOCT obpaje pasnnunTix pagHuUX KOMaaa Kao W BplueHa pasnnunTinx

o6paza Ha jeAHOM pasHOM komajy)
* o6jacHu y yemy ce orneaa GekcMBMIHOCT KOMNjyTepCKu ynpas/baHe
mawmMHe * O6paaHu LUeHTPU
« 06jacHM yory 06pasH1X LeHTapa 1 MaHunynauMoHnx ypehaja * Manunynaumony ypehaju 3a sameny anata
KomnjyTepcku ynpasmane * MarauuHu anata

MainHe U pobor * 06jacHu HauMH paaa u ynory po6ota u po6oTckux cuctemMa y

CaBpeMeHoj MHAYCTpujn * Po60TH 1 po6oTCKM cuCTEMMU

* HaBeae Nocnose koju ce obassbajy npuMeHoM poboTa © MOBMAHM MaHWMYNaUMoHu po6oTn

 HaupTa 610K WeMy KOMNjyTepcKu ynpas/baHe MalmHe 1 po6oTa * Ynora po6oTa y caBpeMeH1M TEXHOMOWKUM CUCTEMUMA (NPEHOC MaTepujana, ONCcayxXuBarbe MalnMHa, MOHTaxa, KOHTpona)
* ynopeau npouece ynpassbarba KOMNjyTEPCKM YPaB/baHoM MAWMHOM U | in.yunm nojmosu: CNC MawmHe, pooT

po6oTom ’

* HaBeAe MOroAHOCTM ayTOMaTM30BaHe KOHTPoNe Y hnekcbunHoj

ayTomaTMaaLMin AyToMaTM30BaHa KOHTPONa (TauHoCT, 6p3uHa Mepetba, o6pada n n§m><a3 pesynTata, yknanatee y cuctem CIM- computer

integrated manufacturing —KoMNjyTepcKn MHTErpucaHa Npon3BoAHba;
* ONMWe pasnnuMTE NPUCTYNE KOHTPO/IM PaAHOT Mpoueca y

ReKcHBMAHO} ayToMaTHIALMIM « MpUCTYNK y KOHTPO/M paaHe onepauyje (KOHTPONa y TOKy CaMOor Mpoueca, HakoH 3aBplieHe AenUMUYHe o6paae, HakoH

3aBplweTka pagHe onepauuje)

* neduHMIWE yNory payyHapa y NpoLecy ayToMaTn3oBaHe KOHTpone
e Yiory payHapa y npouecy ay P « TPaHCNOpTHU cucTemMn y dnekcubunHoj aytomatnsaumjn

© HaBe/le BPCTe TPAHCMOPTHUX cuCTeMa Y prekcbunHoj ayToMatusaumjn| OnuwTe KapaKTEPUCTVIKE 1 MOAENA TPAHCTIOPTHUX CUCTEMA

CucreMu 3a KOHTpONy U * OnuLLEe HaYMH paja ayToMaTCKu BOheHUX Bo3una

TpaHcnopTt * TpaHcnopTHa Konuua

* ONuLE HAYMH Pada KONMUA Ca COMCTBEHUM CUCTEMOM HaBsuraunje
« AyTomaTcku BoheHa Bosuna

¢ Haupra Gnok Lemy ayTomarcku BaheHor Bosuna * Konunua ca ConCTBEHMM CMCTEMOM HaBuraumje

* KOMEHTapWLe NpoLec ynpassbarba PaAoOM ayToMaTCku BofeHor Bo3una
P pouec ynp panom ay D « AyToMaTW3aumja CKnaanwTerba

* 06jacHu ynory aytomMaTtusaunje npu cknaauwTeH
) ynory ay umje np! A Y « PauyHapcko Bohjerbe eBuaeHuMje CKiaanwTa

¢ ACHUHAWE yNI0ry patyHapa y Mpouecy ayTomaTu3osaHor KJbY4HM MOjMOBH: ayTOMaTH30BaHa KOHTPONA, ayTOMaTH30BaH! TPAHCNOPT, ayToMaT
cKnaanwTersa MNOCTABUTE NUTAKE
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* o6jacHu pasnuky usmehy UHayctpuje 3.0 n 4.0
« Mojam UHaycTpuje 4.0

* HaBeze TexHonoruje MHAycTpuje 4.0 Koje ce KopucTe y caBpeMeHoj

NPOU3BOAHM * Pasznuka usmehy UHayctpuje 3.0 n 4.0

* objacHu nojam BelwTauke UHTENUreHUnje * TexHonoruje NMHayctpuje 4.0 (3D wramna, poboTHKa, BelWTauka MHTeNUreHumnja)
WHpycTpuja 4.0 1 BewTauka * 310N UCTOPUJCKN Pa3Boj BelTauke UHTeNUreHumnje * Mojam BewTayke UHTeNUreHunje
WHTenureHumja . . .

* UNycTpyje MOryhHOCTM NpuMeHe BelTauke MHTeNUreHunje Ha * MHTenureHTHe (hopManmn3oBaHe MeToAonorMje (BewTayke HeypoHcKe Mpexe, Fuzzy NOrUUKM CUCTEMM, TEHETUYKN anropuTMm,

NpUMepUMa 13 CBAKOAHEBHOT XMBOTA €eKCMepTHY cucTemn, UTA.)

* HaBeAe BPCTe WHTeNureHTHe GopManu3oBaHe MeToAonorje « WUcTopuja paseoja BewTauke nHTeNMreHumje

* AeduHMLIE NOjaM MEXaTPOHCKOT CUCTEMa Y KOHTEKCTY BewTauke Krbyunu nojmosu: VHayctpuja 4.0, BewTayka uHTeMreHumja

WHTenureHumje n Uuaycrpuje 4.0

4. YNYTCTBO 3A ANWAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha npsoM uyacy ynosHaTi yueHuke ca uM/beBMMa 1 UCXOAMMA HaCTaBe, OAHOCHO y4etba, NNaHoM paja u KpuTtepwj " oL Kao u paja y y4MoHuum, 1 pacnopeaom peanusauuje Hactase. Mpenopyyenn 6poj
uacosa no Temama je cnepehu:

* YBOA Y MexaTpoHuKy (6 yacosa)

* OCHOBHM €N1eMeHTU MEXaTPOHCKNX cucTema (8 yacosa)

* KoMnjyTepcku ynpassbaHe mawuHe u pobotu (36 yacoea)
* CucTemu 3a KOHTPONY W TpaHcnopT (8 yacosa)

* Vinayctpuja 4.0 v BewTauka nHTenureHumja (10 yacosa)

Mporpamcku caapxaju np Mexa Cy OpraHM30BaHy y TeMaTcKe LenMHe 3a Koje je HaBeAeH opujeHTaunoHu 6poj yacosa 3a peanusauujy. HacTaBHuk, Npu M3paam onepaTMBHUX NNaHoBa, AedUHME CTeneH paspase
cappxaja v AMHaMuUKy pada, Boaehu padyHa Aa Ce He HapyLuM LenMHa HacTaBHOr NporpaMa, OAHOCHO Aa CBaka TeMa A06Mje aaeksaTaH NPOCTOP M A3 Ce NNaHWPaHW UMbEBM M 3a4aum npeameta ocTeape. Mpu Tome, Tpeba UMaTH y BUAY Ad
opMuparbe CTaBoBa v BPeAHOCTH, Kao 1 BeWTMHaMa a KOHTUHYMPaHU NPOLIEC M Pe3ynTaT je KyMynaTWBHOT A€JCTBa LeNOKyMHUX akTMBHOCTM Ha CBMM YacoBMMa WTO 3axTesa Behy NapTMuMnaumjy yyeHuka, pasnnunTa

MeToACKa pellerba, Bennkn 6poj npumepa u kopuwhere nHdopMaumja M3 pasnuunTUX Mssopa.

Caapxaje Nporpama je HEOMXOAHO Peanu3oBaTH CaBPEMEHUM HACTaBHMM METOAAMa U CPEACTBUMA. Y OKBUDY CBaKe MPOrpaMcKe LieNuHe, yyeHmKe Tpeba 0cnoco6/baBaTit 3a: CaMOCTasHO NPOHaNaxXeke, CUCTEMATM30Barbe U Kopulherse
MH(bOPMaUMja 13 pasiMunMTX N380pa (CTPYUHa IMTEPATYpa, MHTEPHET, Yaconucy, y6ernum); BU3yeNHo onaxatse, nopeherse n Be3sa usmehy p: n (Hnp. T caapxaja npeAMeTa ca CBaKOAHEBHUM
WCKYCTBOM UM CaapXajuMa Apyrux npeamera, TUMCKW pajd, CaMonpoueHy, Npe3eHTaumjy cBojux pagosa v edukacHy Bu3yenHy, BepbanHy n nucaHy KoMyHUKaumjy.

Mpu n3narary rpaanBa He ynasutu y CnoxeHe MatemaTiuke uspase, seh caapxaje 3N0XMTM y3 NOMON JeAHOCTABHWX M NPerneAHUX WeMa, LpTexa, CKULa W CMka NojeAuHNX AenoBa, CKonoBa MawwHa 1 ypehaja.

Y HacTaBHOj TeMn YBOA y MeXaTpPOHMKY 06paTUTh Naxky Ha nojaM, passoj 1 NpUMeHy MexXaTpOHMKE, efeMEHTIMa U OCHOBHOM MOAENIOM MEXAaTPOHCKMX CUCTEMA, CTPYKTYPOM OCHOBHMX MEXaTPOHCKMX CUCTEMa. YNO3HATH yuyeHuKe ca
bazama M3rpaarbe MexaTPOHCKMX CUCTeMa. Y HacTaBHOj TeMn O M Mexa nocebHy Naxry NOCBETUTM CTPYKTYPU MeXaTpOHCKOr chCTeMa. Mpe noyeTka cBake TeMe Be3aHe 3a efleMeHTe MexaTPOHCKUX cucTema,
NOTPeBHO je OCBPHYTM Ce Ha HUXOBY Y/IOTy M MECTO y AaTM cucTeMMa. HapoumTy naxsy MocBeTMTM 06paay akTyaTopa, HarpasuTy Kopenauujy ca CBUM NpeaMeTMa Kpos Koje ce o6pahyjy akTyatopy, Aa 61 yueHnum 60sbe pasymenn npuMeny
M HAaUMH HUXOBOr pada. Y HacTasHoj Temu KOMNjyTepcku ynpassaHe MalwmHe M po60TH YNO3HATH yHEHMKE Ca NOJMOM (BNEKCUBUNHIX NPOU3BOAHUX CUCTEMA, NPUHLNNUMA HUXOBOT (yHKUMOHMCAHa, HUXOBOM CTPYKTYPOM 1
Knacupukaumjom. O6paaUTH KOMMjyTEPCKM YripaB/baHe MalMHe Kao KOMMOHeHTe n cuctema. [y M yory v npumMeHy po6oTa y diekc UM npo cuctemmnma. Y H Temn Cuctemu 3a
KOHTPONY M TPAHCNOPT YNO3HATK yYEHWUKE Ca KOHTPO/IOM Yy (NIEKCMBUIHO] ayTOMaTM3aLnj1, TPAHCMIOPTOM W pauyHapCKuM BoherbeM eBUACHUMIE CKNANLWITa ca NOCE6HUM aKLEHTOM Ha NPUMEHy padyHapa y Npouecy ynpae/bakba. ¥ HacTaBHoj
Temn UHAYCTPMja 4.0 M BelwTauka MHTENMIeHUMja yNo3HaTH yyeHnke ca nojMoM MHaycTpuja 4.0, ynoTpe6oM pasHux TexHonoruja y MHaycTpuju 4.0. HakoH Tora Kpo3 UCTOpYjy BelTayke MHTeNereHumje ynosHaTi yuyeHnke ca nojMom
BelwTayke nHTenureHumje. [at nocebaH Harnacak Ha Be3y MexaTpPOHCKMX cucTeMa u MHaycTpuje 4.0 1 BewTauke MHTeNUreHumje Kpo3 unycTpaTueHe npumepe.

MpunrKomM peanusaumje TeMa OCIOHUTM Ce Ha np yueHuKa 13 xuap: 1 MHeyMaTCkuX KOMMOHEHaTa, MaLWMHCKNX eNeMeHaTa 1 enekTps npunpewme, jy HanpasuTU ca oApXaBarbeM U MOHTahOM
MEeXaTPOHCKNX CUCTeMa M AMjarHOCTUKOM M TeCTUpakbeM MexaTpOHCKMX cucTema. M36op MeToaa v 06vka pada 3a CBaky TeMy oApef)yje HacTaBHWK y 3aBUCHOCTW OA HAaCTaBHWUX Caapxaja, CNocoBHOCTM 1 noTpe6a yueHuKa, MaTepnjanHux u Apyrux
ycnoea. Kopuctuti BepbanHe MeTode (MeToAa yCMEHOr M3naratba W Anjanolwka MeToAa), MeToAe AeMOHCTPaumje, TeKCTyanHo-unycTpaTueHe MeTode. Mpeanoxenn o6nMun paaa cy GpOHTanHM, paa y rpynv, paa y napy, UHAMBUAYanHu paa.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

Y HacTaBy OPUjEHTMCAHO] Ka AOCTU3atby MCXOAA MpaTe Ce M BPeAHYjy MpoLec HacTaBe W y4erba, MocTurHyha yuenmnka (MpoayKTy yuera) u COnCTBeHu pad. HactaBHuK Tpeba KOHTUHYMPaHO Aa MPaTv HanpeAak yuyeHuka, Koju ce orneda y
HauWHy Ha KOjW yYeHUUM napTuumnupajy, Kako NpuKynsbajy noaaTke, Kako apryMeHTyjy, esanympajy, AOKyMeHTyjy uta. la 6u BpeaHosarbe 61no 06jeKTMBHO 1 y dyHKUMjK yuerba, NOTPe6HO je YCKNaaUT HUBOE UCXOAa U HauMHe ouerMBarba.
MNpahetse HanpegoBara yyeHUKa Ce OABMja Ha CBAKOM 4acy, CBaka aKTUBHOCT je Ao6pa NpunvKa 3a MPOLEHy HanpeAoBatba v AaBatbe MoBpaTHe MHbOpMauvje. YueHnke Tpeba ocrocob/basaTi  OXpabpuBaTy Aa Npouetbyjy CONCTBEHN Harnpeaak
y oCTBapuBatby 3adaTaka NpeaMeTa, Kao v Hanpeaak Apyrux yueHuka y3 oarosapajyhy aprymeHTaumjy.

CyMaTMBHO OLerbMBarbe je BpeaHoBarbe NOCTUrHyha yueHuka Ha kpajy cBake peanusosaHe Teme. CyMaTUBHE OLieHe Ce A06Ujajy M3 KOHTPOHMX UM NUCMEHNX PaA0Ba, TECTOBA, YCMEHOT UCMUTUBaka, CAMOCTaIHUX UM FPYMHUX PanoBa
yueHuKa. Y npouecy ouerMBarba HacTase y 610Ky MOXesbHO je KOPUCTUTM AHEBHWK Paja yyeHuKa.

Y dopMaTUBHOM BpeAHOBaky HacTaBHWK 61 TpeGano Aa NPOMOBMWE PYMHYM AMjanor, A2 KOPUCTW NuTakba Aa 61 reHepucao noaaTke U3 haukux Uaeja, anv u Aa NoMorHe passoj haukux uaeja, Aaje yueHuUMMa nospaTHe nHdopmaunje, a
nospaTtHe nHdopMaumje AoGMjeHe 0A yueHMKa KOPUCTM Aa MpUnaroan NoAyyasarbe, OXpabpyje y4eHuke Aa ouetbyjy KBanuTeT cBor paaa. M360p MHCTPyMeHTa 3a GOpMaTUBHO BPEAHOBAtbE 3aBMCH Of BPCTE aKTMBHOCTU KOja ce BpeaHyje.

Hasus MO, HE MAI KNX TA U KOHCTPYKLUMIA
1. OCTBAPUBAHA OEPA30OBHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

1.1. MPEMA MJIAHY W NPOrPAMY HACTABE U YYEHbA!

HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

jits 102 102

1 YKonuKo nporpam cagpxu camo npakTuuHe obnuke Hactase

1.2. MPEMA MJIAHY U NPOrPAMY HACTABE W YYEHbA - IYAJIHO OBPA30BAHE2

HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bexb6e Yyere kpo3 paa* Yyere Kpo3 paa (HacTasa y 6noky)*

I 102 102

2 YKONVKO Ce nporpam peanusyje y cknady ca 3akoHoM o AyanHoM o6pasosakby

* MoTpe6Ho je Aa WKoNa 1 NocnoAaBaL AeTasbHO UCTINaHMpajy W YTBPAE MECTO M HauMH peannsaumje MCX0Aa, M YHeCy MX Y MNaH peanusaumje yuerba kpos paa
HanomeHa: y Tabenama je npukasaH roaniutsn GoHA Yacosa 3a ceaku 061MK pada

2. UWBEBU YYEHA:

- YnosHaBarbe yyeHuKa ca onwTiM nojMoBuMa, 1 cepxoM 3D m a
- YcBajarbe 3Harba HEONXOAHNX 3a MPaKTUYHY MPUMEHY NPUINKOM MOAENMPatba MalMHCKUX eneMeHaTa 1 KOHCTpYKumja
- PasBujarbe NPeUMsHOCTM 1 OATOBOPHOCTH yueHnKa

- Ocr yuyeHuKa 3a r 3Harba U3 TEXHWYKOT LPTakba, MaWMHCKMX eNleMeHaTa, MalMHCKe npunpeme

- Ocrioco6/basatbe yyeHKa 3a U3pady JEAHOCTABHMMX MAWMHCKUX KOMMOHEHTM MEXaTPOHMUKO cUCTeMa npuMeHoM 3D wramne

- Ocr yueHuKa 3a ec V1 NpenopyyeHmX BPEAHOCTU 1 BENMUMHA 13 Tabnuua, rpadvkona 1 avjarpama
3. HA3BUB U TPAJAHE MOAY/IA NPEAMETA

Paspen: Tpehn

Pen.6p HA31B MOAYNA Tpajare moayna
1 3D moaenuparse 84
2 3D wramna 18

4. HASMBM MOAYJIA, NCXOAMW YYEHA, MPENOPYYEHN CAAPXKAIN U K/bYYHU MOIMOBU CAAPXAJA

ncxoam
moavn MPEMOPYYEHU CAAPXAIN / K/bYYHU NOIMOBU CAAPXAJA
Mo 3aBpweTky Moayna yueHuk he 6uTh y cTary aa:
3D  nedmHnwe 2D ckuuy * 2D cknua: upTarbe npase MHUje, KPYXHUUE, KPYXHOT NlyKa, enunce, eNunTUUKor Niyka, MpasoyraoHuka v c.; MoANGdUKoBake
Mopenupatse NPeTXOAHO HaupTaHor (np , uceuare, 3a06. W cn.); KoTupare HaupTaHe 2D ckuue.
* HaupTa 1 MoaudMKyje eneMeHTapHe reoMeTpujcke 06nvke (Npasa NMHMja, KpyXHUUA,
KPYXHW NyK, €Nunca, enunTuiku nyK, npasoyraoHuk) * JepHocTaeHuje Tuncke 3D dopme, obujeHe n3Bnayerem u/unu potaumnjoM NPeTxoaHo HaupTaHe 2D ckuue.
® nckotupa 2D ckuuy * OcHoBHe Boolean onepauuja Haa Mogenuma (yHuja, pasnuka u npecek).

* KOPUCTM jeaHocTaBHmuje Tuncke 3D popme npumeHoM NpeTxoaHo aAeduHucaHe 2D ckuue | DeduHuumja Tunckux dopmm (Feature) n uxoBK napameTpu.

* NpuMeHu ocHose Boolean onepauunja Haa Mogenvuma * Moaundwkaumja reometpuje noctojehe 3D dopme.
* aeduHuwe Tuncke dopme (Feature) v ruxose napameTpe . reoMeTpMjcKe Tuncke dopme: 3a06sbeHa MBMUA (3a06/berbe jeaHe UM BULLE MBULA, 3206 berbe MBULA KOHCTAHTHAM 1/uiamn
. AUjyCoM, 6, MBULA YKPYXXHO, €/IMNTUYHO W CIIOXEHO, 3a06sbetbe holwkosa. 3akowera usnua (MCTux u/mnun
* MoanduKyje 06n1Ka 1 Mepa HaupTaHux 3D dopmn paznmuwmx Mepa 3a06n>er-ea nedUHUCarbeM yrna u AyXuHe 3aKoluerba).
* KOpUCTW reoMeTpujcke Tuncke gopme o Tako3naHU eneMeHTU (KOHCTaHTHE U NMpoMeHsbuBe AebrbuHe 31aa).

* U3BPLIM NOJEAHOCTAB/LEHO LpTatbe TaHKO3NAHWUX enemMeHaTa * TexHonowke TMncke hopme: pyne, OTBOpU, ca unu 63 HaBoja, ca U 6e3 ynasHo/M3nasHux KoHyca.

* LpTa TeXHosowWKe Tuncke Gopme * Ko3MeTuuku HaBoj (Cnosballibit UM YHYTpaLtsm).

* UpTa T3B. KO3METUUKE HaBoje (CMosballkbe M YHYTpaLtbe) * Cnoxexe Tuncke GopMe (CKyN BULE reOMETPUJCKNX U TeXHOMOLWIKMX TUMCKMX hopMu).
* MOAenMpa CroxeHe Tuncke dopme « Tuncke dhopMe TUNa 3aBojHULE.

* uspahyje Tuncke popme Tna 3aBojHuLE + JeAHOCTPYKO MW BUWIECTPYKO Konuparbe 3D dopmu.

* KOPUCTY anate 3a jeAHOCTPYKO M/ BULIECTPYKO konuparbe 3D dopmu « Mogenuparse 3D Moaena nojeaHoCTaB/beHe U CIOKEHE reoMeTpuje.

* MoAenupa jeaHocTasHe u crioxere 3D Moaene « KoHsep3uja Moaena y cTanaapaHe dbopmaTe 3a pa3mery Tuna: IGS, STEP, STL u cn.

* NpuUMerbyje TeXHUKE KOHBEp3uje Moaena y Apyre dpopmate * Kpeunparbe pedepeHTHUX (MOMORHUX) paBHW.

* kpenpa pedepenTHe (noMohHe) paBHM « [eduHucarse NoMohHUX Oca (NpaBux NuHMja).

* AedmHUwe pedepeHTHe oce * dopMuparbe pedpeHTHUX Tayaka u/Wnn KoopaNHATHUX cucTema.

* hopMupa pedepeHTHE TauKe 1 KOOPAMHATHE cuCTeMe * Moaenupare paBaHCKUX W NPOCTOPHUX KPUBUX NIMHK]a.

* MOAenMpa KpuBe NuHnje (y paBHN W/unn NpocTopy) * Busyanusauuja mMogena: xuyaHu Moaen, MoAeN ca NpUKasaHWM CKPMBEHUM MBMLAMa, OCEHYEHU NpuKas Moaena.

* 06jacH 3xauaj BU3yanmM3auvje MOAENa: XU4aH NPUKa3s MOAENA, MPUKA3 CKPUBEHNX o YnoTpe6a KoMaHAY 3a KOHTPONY Npukasa 3D Moaena (TpaHcnaumja, potauuja, ysehare/cMarberbe).
MBMUA MOAENA M OCEHYEeHM NpuKas
* ®OTO peanucTUyHK Npukas
* KOPUCTW KOMaH/e 3a KOHTpony npukasa 3D mMoaena (TpaHcnauuja, poTauuja, ysehare/
cMatberbe) * Moaenuparbe CTaHAaPAHNX MaLWWNHCKMX AeNoBa W 06auKa.

MNOCTABUTE NUTAKE
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* pasnnkyje hOTO peanucTuyHN npukas * Moaenuparbe HeCTaHAAPAHNX MALUNMHCKMX AeNoBa.
* MojienMpa CTaHAapAHE MalnHCKe Aenose 1 o6nnke * Moaenuparbe MalMHCKNX eneMeHata:
* MojienMpa HecTaHAapAHe MallnHCKe Aenose 1 o6nmke  BMjaK, HaBpTKa, NOANOWKA, YMBMja, BPATUIO, OCOBMHA, 3aKOBMUA, K/IWH, 3yN4YaHUK Ca NPaBuM 3ynunuMa, 3ynyaHuk ca KocuM 3ynuuma,

. . NYXXHW Nap, NaHYaHUK, peMeHNLa, PeMeH.
* MOAieNMpa MalMHCKe eNeMenTe: Bujak, HaBpTKa, MOANOWKa, YNBHja, BPATUIO, OCOBUHA,

33KOBWLA, K/MH, 3yNYaHMK Ca NPaBMM 3ynuyMa, 3ynuaHnk ca KocuM 3ynuuMma, nyxsn  MpyHUMN cnajatba eneMeHaTa y CKIom: c p , nop: MBMLA 1 TeMeHa, CaocHa ckianarba,
nap, NaHuYaHUK, peMeHuLa, peMeH yMeTarba U 3aBOjHM CMOjeBM, LeMa MOHTaxe.

 MOleNnMpa CBe KOMMOHEHTE CK/IONa, @ NOTOM U3BPLUN HUXOBO Criajare y NoAcknonose |e KOHTpoia Npekiona 1 3a30pa MalMHCKIMX €N10BA Y KPEMPaHOM NOACK/IONY/cKony.
w/wan cknonose

* Ki [ 6asa j CnojHMUa, KOHCTPyKUMja 1 cn.

© M3BPLWM KOHTPONY NPeKniona v 3a3opa y NoAcknony/cknony
* DopMUparbe PAAMOHNMUKMX M CKIOMHMX LPTeXa Ha OCHOBY MoAena, Npeceun 1 nornean

 KOpUCTY 6a3y CTaHAAPAHWUX eneMeHaTa
* [eHepucare cacTasHuLe

* hopMMpPa PaAMOHNYKM M CKIOMHM LPTEX Ha OCHOBY MOAeNa ca npeceunma u norneamma . .
Krbyunn nojmosu: 2D ckuua, tTuncke 3D dopme, ocHoBHe Boolean onepauunje, Moaenupare MalMHCKUX AenoBa, Moaenupare

© reHepulLIe CacTaBHULy MaWWHCKNX enemeHaTa

« Mpunpema 3D moaena
* o6jacHu ocHoBHe nojmose u3 3D wramne
« CocdTBepy 3a npunpemy moaena 3a 3D wramnarbe”slajseri”
* pasnukyje spcte 3D wramnaya
* O6pasa moaena y codTeepy 3a npunpemy 3a 3D wramnarse:
* o6jacHu npuHumMn pasa 3D wTamnava
~ YBOXEre NONMIOHANHOT MOAENa W MOCTaB/batbe Ha KesbeHo MECTO Ha PaaHoj NOBPIMHN
* npunpemn mogen 3a 3D wramny
— [leuHncarbe OCHOBHOT MaTepujana 1 TEXHONOWKMX NapamMeTapa HeroBor WraMnara
* npumeHn codTeep 3a npunpemy 3D wramne
- [leduHncarbe NoMONHOr MaTepujana 1 TEXHOJIOWKMX NapaMeTapa Herosor WramMnarea,
 NOCTaBN MOAEN Ha XE/beHO MecTo
3D wramna - MpoBepa CTPYKType MOAeNa MO C/I0jeBMMA U OTK/Iaketbe eBEHTYaNHNX HepocTaTaka,
* AeduHULE OCHOBHM W NOMOhHW MaTepujan
* Mpunpema mawwuHe 3a 3D wramMnawe:
 NpoBepu CTPYKTYpy MoAena no ciojesuMa
~ MocTaesbatbe HEeOMXOAHUX OCHOBHWX M NOMONHWUX MaTepujana
* OTKJIOHM rpeLIKe ako Ux uMa

- Mpunpema paake NoBplwHHe (NocTas/barbe CTakna, oarosapajy 3a noseh: .)
* npunpemMn MawwuHy 3a 3D wramny
« MokpeTare npoueca 3D wWramMnara MaWMHCKUX KOMMOHEHaTa v npahetbe WTaMnara npsux HEKOMKO criojesa
* nokpehe npouec 3D wWTaMnarba MalWWHCKMX KOMNOHeHaTa
* Ckupare Moziena 1 3aspluHa obpasa
 CKuAa MOAeN U BpLIM 3aBpLUHY 06paay
Kreyunn nojmosu: codteepu 3a 3D wramny, MawuHe 3a 3D wramnare

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha noueTky cBake TeMe yueHuKe YNno3HaTh Ca UM/beBMMa U UCXOAMMA, MNAHOM PaZia U HauMHOM OLer1Barba.

Mpeamet ce peanusyje kpo3 Bexbe y pauyHapCcKOM KabUHETY uan cni j j 3a 3D m e 1 3D wramny. Mpunukom ocTBapuBarba NporpamMa oAesberbe ce Aenn Ha rpyne Ao 15 yyeHuka. Npenopyyenn 6poj yacosa
no MoaynuMa u Temama je cneaehu:

* YBoa (MHTepdejc CAD/CAM okpysxerba) (1 yac)

* MpuHuMnu moaenuparba (38 yacosa)

* Moaenupare CTaHAapAHUX U HecTaHaapAHMX enemenTa (21 vac)

* Moaenupare CKonoBa u KOHCTpyKumja (21 yac)

* [eHepucare TexHNuYKe foKyMeHTauuje (3 vaca)

* YBoa y 3D wramny (3 yaca)

* Mpunpema 3a 3D wramny (9 vacosa)

o LWTamnarbe jeAHOCTaBHMIMX MAWWHCKMX KOMMOHEHTa MEXaTPOHMUKOT cucTema (6 yacosa)

MpunuKomM peanusaumje OCIOHUTM Ce Ha np y4eruka us upTarba, , MHOPMATHKe W payyHapCTBa, MaLWWHCKUX efleMeHaTa v eNekTpoMalMHeKe npunpeme.

Mporpam npeaveta Moaenvparbe omoryhasa y na pasymejy 3Hauaj 3D 1 3D wraMnaka Kao 1 Herose yore y CaBpeMeHoM OKpyetby. Linb nporpama je cTiuarbe 0CHOBHMX 3Hakba O MoAenvparby, hopMuparse
CTaBoBa W OBNajaBatbe BewTHaMa Koje AoNpUHOCe pasBojy CTPYHYHWX KOMMeTeHuMja 06pasoBHOr Npoduna TexHnyap MexaTpoHuke. Mporpam oMoryhasa yyeHMuMMa Aa CaMoCTanHo M MPaKTUYHUM PadoM Ha pauyHapy u 3D wTamnauy ctudy
3Harba U BeWTHHE. VIHTepaKTMBHMM MeToAaMa Tpeba NOACTULATM yUeHWKe Ha PasyMeBarbe OCHOBHWX NPaBuia, MpUHUMNG U TeXHUKa.

Mporpam npeameTa Moaenvparse ycMepasa HacTaBHMKa Aa HAaCTaBHM NPOLEC KOHLMNNPa Y CKady ca AeduHUCaHMM ncxoanMa. HacTaBHUK NNaHMpa COncTBeHe akTMBHOCTM 1 aKTMBHOCTYM yYeHMKa Koje 3a UW/b UMajy Aa yueHnum ocTsape
nponucaxe ucxoae. Y Ty CBPXY HacTaBHWK 61pa oarosapajyhe MeToae, akTMBHOCTM M TEXHUKE 3a paa ca yueHuumMa. [lednHncanyi ncxoam nokasyjy HacTaBHUKY W Koja Cy TO creunduyHa CTpyyHa 3Hatba v BeWTUHE NoTpebHe yYeHuKy 3a Aarbe
yuerse. MpUAMKoM NnaHMparba Yaca,Tpe6a U3BPLIMTY ONepaLmMoHann3aumjy AaTUX MCXOAA, PasfoKUTI MX Ha Makbe CTIOKEHE UCXOAE, M NNaHNPaTH akTMBHOCTM 33 KOHKPeTaH yac. Tpe6a UMaTu y BMAY Aa Ce UCXOAM Y MPOrpaMy pasnukyjy no
CBOjOj CIOKEHOCTV W TEXWHMW, LITO 3HAYN /A C& HEKM MOTY PasfiokWTH Ha Matbi 6pOj CMTHWjNX MCX0Aa 1 Aa Ce MOTy nakwe u 6pxe 0CTBapuUTH, AOK je 3a oapeheHe 1CXoAe NOTPeGHO BUWe BpeMeHa M akTUBHOCTW, Kao M paaa Ha pasnnunTiM
cappxajuma.

Mpw o6paamn HoBUX caapxaja Tpeba ce ocnaraTi Ha nocrtojehe MCKYCTBO M 3HaHe YUYeHUKa, M HacTojaTu Aa YYeHMUM CaMOCTanHO TyMaye 1 U3BOAE 3aK/byuyke O HOBWUM, CTPYUYHUM NOjMOBUMA.

Mpunukom nNnanMparea HacTaee, Tpeba KOPUCTUTM METOAE aKTUBHE HAcTaBe, rAe je HaCTaBHUK OPraHM3aTop HacTaBHO Npoueca, MOACTUYE W yCMepaBa akTUBHOCT y4yeHuka. M360p MeToaa v obnuka pada, Tpe6a Aa AonpuHocH Behoj
PauUMOHaNM3aLnj1 HaCTaBHOT Npoueca, NOACTMYE MHTENEKTYanHy akTUBHOCT YYeHMKa M HACTaBy YMHN MHTEPECaHTHNOM U ednKacHUjOM, YueHWke Tpeba MOTUBMCATH 3a yCBajakbe CTPYYHUX 3Hakba W BeWTHHA, NOACTMLATY /IMYHM Pa3Boj yYeHuKa y
CKnajy ca HUXOBUM MHTEPECOBatbMA U CMIOCOBHOCTUMA. YNyhuBaTH yueHUKe Aa KOpuCcTe AOCTYNHY MTepaTypy W Apyre U3BOpe 3Hatba, Kako 61 ycBojeHa 3Hakba 6una TpajHuja v Wwupa, a yueHun ocnocob/benm 3a NpuMeHy yCBOjeHUX 3Hatba 1
BewWTHHa.

Y peanusaunju Modyna, HacTaBHUK NpunpemMa noTpeGHe eneMeHTe 3a Bex6y, AEMOHCTPUPa Pad Ha padyyHapy, NPaTv pad yyeHuKa Ha PaAHOM MecTy, MoMaXxe W ykasyje Ha rpelke npu paay.

MNpenopyka je aa ce koA peanusaumnje Teme Mogenuparse CKNONOBa M KOHCTPYKUMja, rAe YYeHWUUM CaMoCTanHo upTajy U Moaenupajy KOHKpeTHe npumepe, NoYHy 04 jeAHOCTaBHMMX NpuMepa na kaja casnaaajy npeasubexe ucxoae, npehy
Ha cnoxeHuje 3agatke. Takohe, 3a4aTKe 3a yUeHMKe NPUNPEMUTH KPO3 passinunTe HMBOe NocTurHyha.

Npunnkom peannsaunje Teme MpUHUMNYM MOAENMPaKba yueHnun Tpeba Aa ypaae ABa NpojekTHa 3aaaTka:
1. Mogenupatbe jeaAHOCTaBHUjer MalMHCKOr Aena

2. e Cr jer M nena

Mpunukom p Teme cT: W HecTaHAapAHNX MaLWWHCKMX AeNoBa yyeHuun Tpeba Aa ypaae ABa NpojeKTHa 3aaaTka:

1. Mogenupatse jeAHOr HecTaHAapAHOT MaLMHCKOr eneMenTa (0ANMBKa, OTKOBKa, OTNpecka WTA.)
2. Moaenviparbe CTaHAAPAHOT MaLWWHCKOT eNleMenTa (Bujak, HaBpTKa, MOANOWKa, YMBNja, BPATUIIO, OCOBIHA, 3aKOBMLA, KIMH, 3yMYaHuK, MyXHU nap UTA.)

MpunpemnTyh 3a CBaKOr y4eHMKa pasnuuuT npumep.

Mpunukom p Teme M KOHCTpyKUMja NoTpe6HO je ypaauTy jeaaH NpojekTHu 3aaaTak no usbopy (Mory 6MTv NpuMepy 13 Xuapaynimke U NHeyMaTMKe UM HeKor Apyror npeamMerTa).
¥ peanusaunjn moayna 3D wramMna Tpe6a MHCMCTPUPATV Ha TOMe Aa CBAKN YYEHMK 3Ha Aa 06jacHn MocTynak u3paae MoAena jeAHOCTaBHUIUX MALMHCKNX KOMMOHEHTU MeXaTPOHMYKOr cucTemMa npuMeHom 3 D wraMne v Aa n3paav Aeo Ha 34
wramMnayy.

3a y npema Mopeny

YKOAMKO Ce HacTasa peanusyje Kao yuerbe Kpo3 paj, WKoa 1 NoCi0AaBaLl AETasbHO NNaHUpajy 1 yTephyjy MECTO M HauMH peasnusaumje MCXOAA, M YHOCE UX y MaH peanusaumje yuera kpos paa. MnaHuparse ce BpwWM Ha
FOANLIHEM, MECEYHOM UMW TEMATCKOM W AHEBHOM HMBOY. OpraHM30BaTh HacTaBy Tako Aa yYEHWK y MOTNyHOCTV Byae ynosHaT ca OpraHM3aunjoM paaa Nnoc/oAaBLa v Aa ce MpuApXaea Mepa 3alTuTe Ha pady W Mepa 3awTuTe okonuHe. HactasHuk
~ KOOPANHATOP yuerba Kpo3 paa na v je npoueHy pU3nka Ha PaaHOM MECTy Ha KOMe pajle YYeHUUN U A3 W je M3Be0 YBOAHY 0ByKy yuyeHuka o 6e36eaHOCTM M 3apaB/by Ha paay. MHCTpyKTOp BoAN
eBWAGHUM]jy NPOMMCaHy YroBOPOM W y 0r0BOPY Ca HACTaBHWKOM ~ KOOPAMHATOPOM yuerba Kpo3 paa.

6. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

CyMaTMBHO ouerbuBatbe je BpeaHoBarbe NocTUrHyha Ha Kpajy ceake peannsosaHe TeMe. Y 0BOM NpeAMeTy NocTUrHyha Teme ce MoXe BPLIMTM Ha PasfiuuuTe HaukHe 1 ca pasnuuuTuM enemMenTuMa. OuerbnBarbe yyeHuka ce oABuja y cknaay
ca MpaBuaHUKOM O ouerbhBatby. MoTpe6HO je Ha NoueTKy WKOCKE roavHe yTBPANTM KpUTepujyMe 3a ouerusarbe (y ckiaay ca MpaBuiHNKOM O OuersMBatby), MPBEHCTBEHO 3@ CYMaTWBHO OLeHMBatbe U Ca HhiMa YnosHaTh yuennke, CyMaTuBHO
OlerbMBarbe Ce MOXE M3BPLIMTM Ha OCHOBY (hOPMaTUBHOT OLieHMBak-a, pe3ynTaTa/pellersa 3a4aTka, NpaherseM paZa yyeHuka — 0CTBapuBarba MCXoAa W Cil. HaunH yTephnBarea CyMaTuBHE OLEHE YCKNaANTM Ca MHANBUAYaNHUM 0co6MHaMa
yueHuka.

®opMaTUBHO ouetMBatbe, Kao MoAen npahetba HanpeaoBatba yHeHKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTUBHOCT je A06pa Npunvka 3a NpoueHy HanpeaoBakba v AaBakbe noepaTHe MHdopMaumje. MocTurHyha yuernka je moryhe
BPEAHOBATM KPO3: aKTUBHOCTM Ha Yacy (Tj. NPOLECy yuersa); AaBarbe KOHKPETHNX Pellera y CKajy Ca KOHTEKCTOM y KOMe Ce Hanasu; peliasarby NpakTUYHWX 3aAaTaka; noMoh ApyrosuMa U3 oAesberba y UWiby CaBiaaasarba rpaansa v ci.
3HauajHo je OMoryhuTi Aa CBaKM y4eHNK M3BPLUM CAaMOMpOLIeHy CBOr Paaa y UMby pasBujarba 0GjeKTMBHOCTY M Aasber HanpeaoBatba a vy passujarby 3ApaBe KOHKypeHuunje.

Ha kpajy cBakor yaca unu akTMBHOCTW HanpasnTM KpaTKy aHanusy Aocadaluber paja, 06aBe3Ho MOXBaAUTK YYeHWKa 3@ OHO WTO je MoCTUrao U AaTv My Mpenopyke Kako v wTa Moxe 1 Tpeba Aa nonpasu u/uiv ypaan.

MoTpe6Ho je ocMMcUTY BULwe TUMOBa P MX aKTUBHOCTY ( ) ca MpoAYKTVMA Pas/inumMTOr HUBOA W M yTBPANTY O ucxoZde, a NpeMa HMMa W KpUTepujyme BpeaHoBakba.

penopyke 3a npema mopeny

HacTaBHWK - KOOpAMHATOP yuerba KpO3 paj MMa jacHy, OTBOpeHy v 6narospeMeHy KOMyHUKauMjy ca MHCTPYKTOpUMa oApeheHunx oA CTpaHe Moc/ioAaBua y norneay niaHmparba Hactase, akTMBHOCTM M UCX0AA, Kao 1 npahetba akTMBHOCTN
yueHuKa.

HactaBHMK - KOOPAMHATOP y4era Kpo3 paja M MHCTPYKTOp 3ajeaHo yTephyjy kputepujyme 3a popmaTBHO npahere yYeHnukux nocturHyha, Bple onepaunoHanvsaumjy ucxoaa u nnaHvpajy cyMaTMBHO ouersmBarbe. ®opMaTUBHO
OUeHMBatbE je OCHOBHM METOA MPOLEHE AOCTUTHYTUX M OCTBAPEHMX MCXOAA 33 YYEHMKa KOjU Y4 Kpo3 paa.

HacTaBHuK, y capaatby ca MHCTPYKTOPOM, cacTae/ba /IUCTY 3@ BPEAHOBakbe KOjy NomMyHasa MHCTPYKTOp.

HacTaBHWK KOOpAMHATOP yuerba KpO3 pas W MHCTPYKTOP, Ha MOYETKY WKOJICKE FOAMHE UM Ha NOYETKy TeMe/MOAYNa ynosHajy yueHuke ca KputepujyMuma hopMaTUBHOT M CyMaTWBHOT OLetbuBarba.

WHCTpykTOp Npath ak y xona Ha OCHOBY Y KpuTepujyma u o Tome 6nar TaBa - Topa yuetba Kpo3 paa.

HacTaBHMK KOOPAWHATOP y4erba KPo3 paA hOpMMPa CYMaTMBHY OL@HY 3a CBAKOT yYeHWKa Ha OCHOBY yHanpes yTBpheHUX KpuTepujyMa 1y capasty ca MHCTPYKTOPOM, y3uMajyh y 063up cneumduyHoCTH peanusaunje HacTaBHor
npoueca Koa nocnoaasua.

Mpenopyuyje ce Aa y4ernum, koju ce 06pasyjy npeMa AyanHoM MoAeny, BOAE AHEBHWK NMpaKce, y 06/MKy Koju Npenopyuyyje HacTaBHWK — KOOPAMHATOP yuerba KpO3 PaA M MHCTPYKTOP @ y KOjM YHOCE ONWC M3BPLUEHNX PafoBa U CBOja
3anaxarea.

MoxesbHo je ce Aa ce HakoH oapeleHe LenuHe UM MoAyna OpraHu3yjy NpoBepe CaBNaAaHoCTH NPaKTUUYHNX BEWTHHA KOjUMa 61 NPUCYCTBOBANM N HACTABHUK ~ KOOPAMHATOP yuerba KPO3 Paj U UHCTPYKTOP. M360poM aaeksaTHUX 1
KOHKPETHMX NPaKTU4HUX 3aAaTaka ce Mepn HUBO AOCTUIHYTOCTM MIaHNPaHNX MCXOAA BELTMHA 3@ M3abpaHn MOAYN UM LeNuHY.

Hasue npeamera: XMAPAYJIMYMKN U MHEYMATCKNU CUCTEMU KAO OBJEKTU YNPAB/bAHA
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

1.1. MPEMA MJIAHY U NPOIPAMY HACTABE U YYEHbA!

HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

111 102 30 132

1 YKonuKo nporpam cagpxu camo npakTuuHe obnuke Hactase
1.2. MPEMA MJIAHY U NPOrPAMY HACTABE W YYEHbA - IYAJIHO OBPA30BAHE2
MNOCTABUTE NUTAKE
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HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e Yuerbe Kpo3 paa* Yuere kpo3 paa (Hacrtaea y 6noky)*

111 102 30 132

2 YKONMKO ce nporpam peanusyje y cknady ca 3akoHoM o AyanHoM o6pasosakby

* MoTpe6Ho je Aa WKoNa 1 NocnoAaBaL AeTa/bHO UCTINaHMpajy W YTBPAE MECTO M HauMH peannsaumje MCX0Aa, M YHeCy MX Y MNaH peanusaumje yuerba kpos paa
Hanomena: y Tabenama je npukasaH roaniutsn GoHA Yacosa 3a ceaku o61MK paaa

2. UWBEBU YYEHA:

- OcnocobrbaBatbe yyeHnka Aa NpaTi paa XMAPay MuHUX M MHEYMaTCKUX cucTeMa

- Ocnocob/baBarbe yuyeHnka Aa NpaTv paj enekTpOXMAPayINYHNX W eNEKTPONHeyMaTCKUX cucTemMa

-y yueHuKa ca np! Xnapi M NHeyMaTckux cuctema

- Yno3HaBatbe yyeHMKa Ca yioroM nojeanHuX KOMMOHEHTU Y XMAPAYIMUKNM 1 MHEYMaTCKUM cucTeMuma

- Ocnocobrbasarbe yueHnKa 3a U3paay hyHKUMOHANHNX XMAPAYIMYKUX U MHEYMaTCKUX WeMa ynpBasbarba
- Pa3Bujarbe KPeaTMBHOCTW, MPEUN3HOCTU, KPUTMUYKOT MULL/bErbA U MO3UTUBHOT OAHOCA NPeMa CTpyuM

3. HA3MB U TPAJAHE MOAYNA NPEAMETA

Pen.6p HA3MUB MOAYNA Tpajawse moayna
1. MNHeymaTcku cuctemm 21
2. EnekTponHeyMaTcku cuctemm 42
3. Xnapaynuuku cuctemn 21
4. EnekTpoxuapaynuuku cuctemun 18
5. HacraBa y 6noky 30

4. HASUBU MOAYNA, NCXOAMU YYEHA, MPEMOPYYEHU CAAPXAIN U KJbYYHU NOIJMOBU CAAPXAJA

ncxoau
mMoAavn MPEMOPYYEHU CAAPXAIN / K/bYYHU MNOIMOBU CAAPXAJA
Mo 3aBplweTky MoAyna y4eHnk he 6uTH y cTarby Aa:

 06jacHu NPUHUMN paaa NHeyMaTCKNX cucteMa

* UMTa (YHKUMOHAIHE WeMe MHEeyMaTCKUX cucTeMa
« MNHeyMaTCcKO ynpas/barbe
* MPOBEPU MCMPABHOCT KOMMOHEHATa MHeYMaTCKMX cucreMa
Bnokupajyhu curnan
* M3MEpN 1 eBUAEHTMPA NapamMeTpe MHeyMaTCKUX KOMIMOHEHTY cucTeMa (NpuTucak)
MHeymaTckm cucremun Jornuke dyHkumnje
* MojiecH napaMeTpe MHeyMaTckor cucTema
MeTozae nHeyMaTcKor ynpae/barba
* Yrpaay nHeyMaTcke KOMMOHEHTE y cucTeM

K/byuHM NOjMOBM: NHEyMaTCcKo ynpas/bake

* AEMOHCTPMPa Paj NHeyMaTCKor cucTeMa kao o6jexTa ynpassbatrba

* KOMEHTapuLue NpOLIeC MHeyMaTCKOr ynpassbatba Y CMUCY MPOMEHE BPEAHOCTH NapaMeTapa NHeyMaTCKNX KOMMOHEHTH

« CTpyKTypa enleKTponHeyMaTckor cuctema
* 06jacH1 NPUHLMN paja enekTponHeyMaTCkux cucTema
« ENeKTpMUYHM enemMeHTV 3a AaBatbe W o6pady curHana
* uMTa (hyHKUOHANHE WeMe eNeKTPONHeyMaTCkuX cucTeMa
« ENeKTpOnHeyMaTckn pasBoAHMUN
* NPOBEPY UCMPABHOCT KOMMOHEHaTa eNeKTPONHEYMaTCKUX cucTeMa
 Yrpaztba NHeyMaTCkux 1 eNeKTPOMHeYMaTCKUX KOMMOHEHTH
* M3MEpU ¥ eBMAEHTMPa NapaMeTpe NHeyMaTCKUX (MPUTMCaK) U eNeKTPUUHUX KOMMOHEHTH cucTema
* OyHKUMOHaNHe WeMe (aHanusa cuMBona, KOMMOHEHTH 1 Be3a)
* nojiecu napaMeTpe NHeyMaTcKor cuctema
« Peanusaumja nornuknx GyHKUMja y NHEyMaTCKOM ynpassbakby
EneKTponHeyMaTcku CUCTEMM | yrpaau nHeyMaTCke KOMMOHEHTE y cucTem
« EnexTponHeyMaTcke METOA€ ynpae/batkba akTyaTopuMa
* nojiecu nNapaMeTpe eNekTPUUHOr cucTeMa
« Pa3BOjHM NpaBUN NMHeyMaTHKe W eNeKkTponHeyMaTike
* yrpaam enekTpuuHe KOMMOHEHTE y CUCTEM
« MpyMereHN NHeyMaTCKku M eNeKTPOrHeyMaTCkn cucTemmn
* NpoBEpPY (PYHKUNOHANHOCT M TaYHOCT pada eNeKTPONHeYMaTCKor cucTemMa
* WcnuTyBarbe NHeyMaTCkux KOMMOHEHTN 1 cucTeMa

.

perynuwe pasa enekTponHeyMaTckor cucteMa
 OapXaBarbe MHeyMaTckux cuctema
* CUMYNMpa paj eneKTPONHeyMaTCKOr CUCTeMa y COPTBEPCKOM NnakeTy
KmeyuHu nojmosi

@NeKTPOrNHeyMaTCKo ynpasrbakbe

* 06jacHn NPUHLMN paaa XWAPayIMuKnX cuctema
* OyHKUMja U NpUHUMN pasa
* UMTa YHKMOHANHE WeMe XMAPAY/IMYHNX cucTeMa
* OyHKUMOHanHe weme (aHanusa cuM6ona, KOMNOHEHTW 1 Be3a)
* NPOBEPU MCMPABHOCT KOMMOHEHATa XMAPAY/IMUHUX CUCTEMa
* MpUMerbeHn XUApayNnuHM cucTemn
* M3MEpN 1 eBUAEHTMPA NapamMeTpe XMAPAY/IMUHUX KOMMOHEHTI CUCTeMa (MPUTUCAK, TeMNepaTypy, NPOTOK, HMBO...)
Xuppaynuukm cuctemu * MlcnuTuBarbe XMApayuUHUX KOMMOHEHTI U cucTeMa
* M0/iECH NapaMeTpe XMApaysIiKor cucTema
* MepHu MHCTPYMeHTU 1 ypehaju y xuapaynmum

Yrpaau jeAHoCTaBHUje XMAPayUYHe KOMMOHEHTe Y cucTem
* Yrpaarba XuapayauiKkux KOMNOHEeHT!
* AEMOHCTPMPa Paj XMAPAYNIMUKOT cucTeMa Kao objekTa ynpae/batba

Krsyunm noj MAp ynp
 KOMEHTapuLwe NPOLEC XMAPAY/IMUYKOT YIPaB/batba y CMUC/TY NPOMEHE BPeAHOCTY MapaMeTapa XUApaysinuknux KOMIMOHEHTH

* 06jacHn NPUHUMN paaa enekTpoXuapayIuiknx cucrema
* CTpyKTypa enekTpoxuapaynmukor cuctema
* UMTa YHKUOHAIHE WeMe eNeKTPOXMAPAYIMUKMX CchCTeMa
* ENeKTpuuHu enemMeHTn 3a Aasare U obpaay curHana
* MPOBEPU MCMPABHOCT KOMMOHEHATa eIeKTPOXMAPAYIMUKUX ChCTEMA
* ENeKTpOXMApayNnUKN PasBoaHULN
 M3MEpN 1 eBUAEHTMPA NapamMeTpe XMAPayIMUKUX (MPUTMCAK) U eNIEKTPUYHMX KOMMOHEHTM cucTema
* Yrpaarea XapaynuuaKkuX u enekTpoxXMapayniKnX KOMNOHEHTH
* M0/iECH NapaMeTpe XMApPaysIMiKor cucTema
EneKTpoxmapaynuuku cucremmn * dyHKUMOHanHe Wweme (aHanusa cuM6ona, KOMMOHEHTU W Be3a)

Yrpaau XvapaynuyKke KOMMOHeHTe y cuctem

* MpUMerbeHn XMapayInyku 1 eneKkTPOXNAPay MUK CUCTEMMU
 N0AECH NapaMeTpe eNeKTPUYHOT CHCTeMa, YrPaau eneKTPUYHE KOMMOHEHTe y cuctem
* lcnuTuBarbe XMApayuuK1X KOMMOHEHTH 1 cuCTeMa

NpoBepy YHKUMOHANHOCT W Ta4HOCT paja eneKTPOXMAPaYIMYKOT cucTema
* Onpxasarbe XMApaynMuKknx cuctema
* perynvwe paz enekTpoXMApayIMuKor cuctema

Kmsyunm noj enekTp p 0 ynp:
 CUMYIMpa paa eneKTPOXMAPAY/IMUKOT CUCTEMa y COBTBEPCKOM MakeTy
* pewasa ¢y wewme ynp y oarosapajy ycnosuma
* HaupTa 6110k Aujarpame 3a oarosapajyhe ycnose * Ynpaesbaukv opMap/naHen
 opabepe MeToAy pelaBatba CUCTEMa YNpaBsbatba © MaHye/iH1 1 ayTOMaTCKW HauMH paaa ynpas/baukux cuctema
Hacrasa y 610ky e cumynmpa paa cucrema nomohy codreepa MojeavHaunm n
* nosesyje enemMenTe cucrema TpajHn umknyc
* Nojiewasa noBe3aHe efieMeHTe y cucTeMy « Yrpaarsa E-cTon (CYCO) npekuaaya v berosa yiiora y yrpas/badkiuM cucremuma

 nywTa y paa cucrem

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE NPOIrPAMA

Ha noueTky HacTase ypaauTi NpoBepy HMBOA 3Hatba U BEWTMHA yUEHUKa, Koja Tpeba Aa NoCnyXKe Kao OpUJEHTUD 3a OpraHn3auunjy 1 eBeHTyanHy UHABUAYanu3aunjy Hactase. Hactasa ce peannsyje y na6opaTopuju 3a MEXaTPOHUKY Mn
ApYyruM cneunjanusobaHum kabuHetuma. MpeameT ce peanusyje kpo3 Bexbe u 610Kk HacTaBy Npu YeMy ce OAesberbe Aenu Ha rpyne Ao 10 yueHuka. Bexbe peannsosaTit Kpo3 TpM CrnojeHa yaca HeaesbHo.

Y YBOAHOM Ale/ly Yaca HacTaBHUK UCTUYE UMb U 3adaTke OAroBapajyhe HacTaBHe jeauHUUE, 3aTUM peanusyje TEOpUjCKU A0 HEONXOAaH 33 NPaKTUYHM Pad y4eHuKa y KabuHeTy. YBOAHN Aeo Tpouaca Y 3aBUCHOCTV OA CaapXaja HacTaBHe

jeannnue, He Tpe6a pa Tpaje Ayro. HakoH Tora opraHM3oBaTh akTUBHOCT Koja, Y 3aBUCHOCTM OA TeMe, MOACTUYE M3TPaAby MPaKTUYHUX BELTUHA, aHann3y, KpUTUUKO VHTEpANCL AKTHBHOCT Tpeba Aa, nopea
NpaKTUYHOT pada, ykibyuyje 1 Nosesnsarbe Caapxaja pasnuunTuX HaCTaBHUX NpeameTa (HNp. husnke, MexaHUKe, XMAPaYMUKe W MHEYMaTCKe KOMMOHETE, MALMHCKN eNeMEHTH, Mepetbe Heenexrpmunnx BE/MUNHA, CUCTEMN YNpaB/bakba Y
MexaTpoHMuM), Tema 1 o6n1acTu ca kojuMa ce cycpehy n3BaH Wkone. AKTMBHOCTM OCMUCIMTY Tako Aa nosehasajy MOTMBaLMjy 3a NPaKTMyaH pad v yuetbe U MOACTUYY hopMUpatbe CTaBoBa, yBep: v cuctema W'y BE3W ca p:
KpeaTUBHOCTH, Cr " u cam .

Cappxaje nporpaMa je HEONXOAHO Peann3oBaTi CaBPEMEHNM HAacTaBHNUM METOAaMa U CPeaCTBMMA. Y OKBMPY CBaKe NporpaMcke LeMHe, yyeHnke Tpeba 0Ccnoco6/basaTy 3a: CaMoCTanHO NpoHanaxere, CUCTEMaTU30Bake 1 Kopulheroe
MH(bOPMaUMja 13 pasMunMTX N380pa (CTPYUHA /IMTEPATYpa, MHTEPHET, Yaconncy, yU6eHnum); BU3YeNHO onaxatse, nopeherse n Besa usmehy p. n (Hnp. T npeaMeTa ca CBaKOAHEBHNM
MCKYCTBOM, CaapXajuma ApYrux npeaMeTa v Ap.); TMMCKW paa; CaMOnpoLeHy; Npe3eHTauunjy CBOjUX paaoBa U rpynHuX npojekara v edukacHy BUsyenHy, BepbanHy n nucaHy KOMyHUKaumjy.

¥ nornaesby MHEYMaTCKN CUCTEMM YIO3HATMU YUEeHWKe Ca NPUMEHOM MHEYMaTCKUX CUCTEMa, Y/IOroM MojeAMHNX KOMMOHEHTH Y MHeyMaTcKnM cuctemuma. Moce6Ho uctahm r v ynp enemenara paan
ocTBapuBarba 3a4aTor paZa Kpo3 u3pady MHeyMaTCKMX WeMa 1 CuMynaumjy pada y oarosapjyhem codreepy. O6paant MeToAe MHeyMaTCKOr ynpas/barkba Ba W BUWE LMINHAAPa. Ha 0CHOBY HaupTaHMX 1 NpoBepeHnx weMa (y oarosapajyhem
codTeepy), NOTPe6HO je Aa yueHnun oaabepy KOMMOHeHTe, MOHTMPajy M NOBEXY Ha AMAAKTUYKMM CTONOBUMA M NpoBepe GyHKUMOHANHOCT cucTema.

Y nornaesby ENeKTpONHeyMaTcKku cuCTeMM 06paanT CTPYKTYpPY, GyHKUM]Y ¥ NPUHUMN Paaa eNnekTponHeyMaTckux cuctema. O6paanTyi enekTpuyHe KOMMOHEHTE 3a AaBarbe 1 06pady curHana, enekTpoMarHeTHe passoaHuke. Mpu o6paav
@NeKTPUYHIMX efleMeHaTa yNpas/baykor Aea eneKkTponHeyMaTckor cucTeMa AedMHMCaTH: YIOry enieMeHaTa y CUCTeMy, KOHCTPYKUMjy TUMMUHUX efleMeHaTa, 03Hake Ha eNeMeHTUMa, CUMEON eNeMeHTa y enekTPUYHIUM LeMama, N36op eNemMeHTa 3a
NpaBunHO Kopuuwherse, AGNOBY KOju CNYXe 3a NpuYBpLhMBatbe, NOBesVBatbe, 3aMeHy, Hajuewhe HeMCpaBHOCTM enemenaTa. HasecT rpaduuke v CroBHe cuMGONe enemMeHata (Mpema NponuciMa) Koju ce KOpUCTE Y NPOJEKTMA eNeKTPUHHIX 1
NHeYMaTCKUX WeMa U TeXHUUKOj AOKYMeHTaumju. 3a obpasy oBe TeMe KOPUCTUTM U OAr pajyhu codTeep 3a cumy. 1jy pasa. Ha OCHOBY HauUpTaHux n wema (y oar pajy coTeepy), noTpebHo je Aa yueHWun onabepy
KOMOHEHTE, MOHTMPajy M NOBEXY Ha AWAAKTUYKUM CTONIOBUMA W NPOBEPE (yHKLMOHANHOCT CUCTEMA.

Y nornaesby Xmapaynnukn CUCTEMM yNO3HATU YUeHWKe Ca NPUMEHOM XMAPaYIMUKUX CUCTEMA, YIOTOM NOJEANHUX KOMIMOHEHTMU Y XMAPaYIMUKNM cucTeMuma. Moce6Ho uctahn enemenata paan
OCTBapuBatba 3a4aTor paaa Kpos uspagy wewma 1 cumy. 1jy pana y oarosapjyhem codreepy. C 063MpoM Ha 3aXTEBHOCT 3a NPaKTUUHY peanusaumjy OBUX CUCTEMA 3a NOCTU3ArbEe mcxona Gmhe 0BOTLHO HaUpTaT 1 NPOBEPEHNT
weme y oarosapajyhem codteepy.

Y nornaesby ENneKTpoxmapaynuukm cucremmn obpaanti CTpyKTypy, dyHKUW]Y M NPUHUMN paja enekTpoXuApaynnuknx cuctema. O6paanTi enekTpuyHe KOMMOHeHTe 3a AaBatbe W 06pady curHana, enekTpoMarHeTHe passoaHuke. Mpu

06paav enexTpUIHMX a ynp [ena enekTpoxmap: cnctema Wi yNory eneMeHata y cucteMy, KOHCTPYKUM]y TUMMYHWX eNemMeHaTa, 03Hake Ha eleMeHTMMa, CUMBON eneMeHTa y eneKTpUYHUM Wwemama, u3bop
eneMeHTa 3a NpasuHO kopulwherse, 1€N0BK KOjU CyxXe 3a NpuusplwhuBarbe, NoOBE3MBake, 3aMeHy U CIMYHO, Hajuelne HeMCrPaBHOCTI eneMeHaTa. HasecTn rpaduuke 1 CloBHe cUMEONe eneMeHaTa (NpeMa NponucuMa) Koju ce Kopucre y
NpOjeKTUMa eNeKTPUUHIX U Xnapay wema n j AOKY aumjn. 3a o6pady oBe Teme KOPUCTUTM W oarosapajyhu codTeep 3a cumy. jy pasa.

HacraBa y 610Ky ce MOXe pean13oBaTy y TOKy WKOJICKE FOANHE UK Ha Kpajy npyror nonyroanwra. Pacnopea peanvsauuje Hactase y 670Ky uspahyje cama WwKona, y 3aBUCHOCTM OA TOra Aa /I je peanusyje y WKOICKOM KabuHeTy
(paavoHnum) unn npeaysehy. Ha 6nok HacTasn kpo3 npumepe wje ynp yHKUM]a y4EHUKE YNIO3HATU Ca HEONXOAHUM eNIeMEHTUMa YNIPaB/baykor OpMapa: FaBHOr NPeKMaaya, Cron y ciyyajy OnacHoCTM, TacTepuma 1
nHankaTopuma. O6paanTi MOryhHOCT HauMHa paja cucTema: MaHyesHW U ayToMaTCKu pexuM paaa (NojeanHauHn UMKNYC U TPajHU UumMKnyc).

NABOPATOPUICKE BEXXBE NMOCTABUTE NNTAKE
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MHeymaTcko ynpaBmarse

[IMPeKTHO yrnpaB/bakbe MHeyMaTCKUM LMINHAPOM ABOCTPaHOT AejcTBa

MHANPeKTHO ynpassbarbe UMAMHAPOM ABOCTPaHOr AejCTBa Ca perynaumjom 6p3vHe KpeTarba U BPEMeHCKUM Kknuna pa (BpeMeHCKo ynp: )
MHANPeKTHO ynpassbarbe LMAMHAPOM ABOCTPaHOr AejcTBa Ca peanusaunjomM 6pojaukux umknyca

Peanusaumja nornukmx dyHKumMja y NHeyMaTcKuM cuctemmuma

Kom6uHauuje noruukux dyHKUmMja y enekTpuyH1M Wwemama ynpas/bakba eN1eKTponHeyMaTcKux cucteMa

Bnokupajyhu curnanu

N o AW

Metoge pewasatba (kackaagHa Metoaa uim VDMA metoaa)
ENeKTponHeyMarckn cuctemMn
8. AnpekTHO/MHAMPEKTHO NobyhuBarbe enekTpoMarHeta Koj UMnMHAapa jeaocTpaHor agejctea

9. AnpekTHO/MHAMPEKTHO NobyhuBarbe enekTpoMarHeTa Ko unnnMHaapa ABOCTpaHor AejcTsa

10. UpTare enekTpuyHe Weme ynpae/barba, Bexba: nHAMPeKTHO nobyhusarbe enekTpoMarHeTa v ynpas/barbe LMNUHAPOM ABOCTpaHor aejcTea (ynotpeba Tactepa 3a p [ h, Kamna L )
11. Peanusaumja Nornuknx dyHKUMja y €NeKTPUUHAM LWeMaMa ynpB/batba eNeKTPONHeyMaTCKuxX cuctemMa

12. KoMbuHaumje nornukmx GyHkuUmMja y eNekTpuyH1M WeMama ynpe/bakba eNeKkTponHeyMaTcKux cuctema

13. MpaHWuHK Npekugaun, aytomMaTcko spaharbe Knuna umnmHapa

14. Kono camoapxarba

15. Yrpaatba 6eCKOHTaKTHUX Kpajieux npekuaaya — Bex6a: MHAMPEKTHO nobyhuBare enekTpoMarHeTa u ynpassbarbe UMAMHAPOM ABOCTPaHOr AejcTBa
16. BpeMeHCKO ynpassbatbe (yrpaarba BPEMEHCKUX peneja)

17. Yrpaatwa 6pojaua

18. MIHAMPEKTHO ynpaesbatrbe ca ABa UMAWHAPaA ABOCTPAHOr AejCTBa (TakTHa MeToAa ca ynoTpeboM MOHOCTabunHUX pa3soaHunKa)

19. VIHAMpEeKTHO ynpae/batbe ca ABa UMANHAPaA ABOCTPAHOr AejcTBa (TakTHa MeToaa ca ynoTpeboM 6uctabunHnx passoaHuKa)

Xunpapaynuukm cuctemun

20. KakapKTepucTuka xmapaynuuke nymne

21. KapakTepucTuka BEHTUAA CUrypHOCTH

22. 3/2y oy 1ju ynp jenoctpaHor aejctea

23. 4/2y by 1jn ynp ABOCTpaHor aejcrea

24. Ynpasbatbe pa3BoaHNKoM 4/3 n nebnoknpajyhum HENOBPaTHUM BEHTUIOM; Yrpaara NPUryLHO HENOBPaTHUX BEHTUNA
25. CuHXpOHUM3auMja paaa umnmHaapa

26. Yrpaarba BEHTUNA 3@ OrpaHnyere NpuTucka

27. Yrpaarba puntepa y xuapaynmuku cuctem

28. Yrpaarba XMAPAyNMUKOr aKyMynaTopa y XMapaynuuku cuctem

EnekTpouapaynuuku cuctemn

29. UHaMpeKTHO ynp: L jeaHocTpaHor aejctea

30. MHaMpeKTHO yn| ul ABOCTpaHor aejcrea

31. Kono camoapxatsa
32. MeToze ynpas/batba ca /1Ba M BULIE UMAMHAAPa

YKONMKO ce HacTaea OABMja NpeMa AyasHoM MOAeNY, OHAA WKOMa W NOC/I0AABaL AeTabHO N1aHupajy v yTBphyjy MEcTo M HauWH peanusaumje NCxoaa, M YHoCe WX y MNaH peanusauuje yuerba Kpos paa. HacTasHUK - KOOPAMHATOP yuera
KpO3 paj v MHCTPYKTOP 3ajeaHo yTBphyjy KpuTepujyMe 3a hopMaTueHo npaherbe yueHMUKNX nocTuriyha, Bpue onepauMoHanysaunjy MCxoaa W riaHupajy CyMaTMBHO OLeHMBatbe. AKTUBHOCTM YUEHMKa y MPoLecy peanusaumje yuera Kpos paa
ce ycknahyjy ca akTUBHOCTMMA NPUINKOM U3BONErba Teopujcke HacTaBe. HacTaBHUK/ MHCTPYKTOp NpoBepaBsa Aa /int je Noc/oAaBal M3BPLUMO NPOLIEHY PU3NKA Ha PAHOM MECTY Ha KOMe pade MNaju v Aa M je N3BEO yBOAHY 0BYKy Mnaaux o
6e36eaHOCTM M 34paBsby Ha pady. HacTasa y 610Ky ce peanusyje kao yuerbe Kpos paj, y TOKY WKOJCKe rOAMHE UK Npea Kpaj Apyror nonyroavwra. MnaH peannsaumje 610k HacTase 3ajeaHo uspahyjy nocnoAasau v Wkona, NpeMa ConcTBeHUM
notpe6ama n moryhHoocTuma.

3a iy npema mopeny

YKOAMKO Ce HacTasa peanusyje Kao yuerbe Kpo3 paj, WKoa 1 NOCi0AaBaLl ACTasbHO NNaHUpajy 1 yTephyjy MECTO M HauMH peanusaumje UCXOAA, U YHOCE UX y M1aH peanusaumje yuera kpos paa. MnaHuparse ce BpWM Ha
FOANLIHEM, MECEYHOM UMW TEMATCKOM W AHEBHOM HMBOY. OpraHM3oBaTh HacTaBy Tako Aa yYEHWK y MOTNyHOCTV Byae ynosHaT ca OpraHM3aunjoM paaa NMocloAaBLa v Aa ce MpuApXaBa Mepa 3alTuTe Ha pady W Mepa 3awTuTe okonuHe. HactasHuk
~ KOOPANHATOP yuerba Kpo3 paa Aa v je npoueHy pU3nka Ha PaaHOM MECTy Ha KOMe pajle YYeHUUN U A3 W je M3Beo YBOAHY 0ByKy yuyeHuka o 6e36eaHOCTM v 3apaB/by Ha paay. MHCTpyKTOp BOAN
eBuAeHUMjy NponMcaHy yroBopoM 1 y 0r0BOPY Ca HaCTaBHUKOM ~ KOOPAMHATOPOM yuerba Kpo3 paa.

Hacrasa y 610Ky ce peanusuje Kao yyere Kpo3 paj, y TOKY WKOACKE FOAMHE UM nNpea Kpaj Apyror nonyroauwra. Mnax peanusaumje Hactase y 610Ky je cacTaBHM A€o onepaTUBHOr NnaHa HacTasHuka. MnaH peanusauuje 610k HacTase
3ajeaHo, u3pahyjy nocnoaasau v Wkona, npema concTeeHnM notpe6ama u MoryhHoCTMMa. Y OKBUPY HacTase y 610Ky, KPO3 M3pady PaaHWX 3aAaTaka M3BPLWTY MPOBEPY OCTBAPEHOCTU UCXOA], @ Ha Taj HauNH OMOrYhUTM yueHUUMMa AoCTU3ake
NNaHUPaHMX UCXOAA Y Cyuajy Aa TO HUCY MOT/IW Aia OCTBApe TOKOM WKOJICKE roAMHe.

6. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Y HacTaBu OpUjeHTUCaHOj Ka AOCTM3akby UCXoAa npaTe Ce U BpeaHyjy Npouec HacTase M yuyera, nocTurHyha yyeHuka (NpoayKTW yuersa) u concTeenun paa. HacTasHuk Tpeba KOHTMHYMPaHO Aa NpaTu Hanpeaak yueHuka, Koju ce orneaa y
HauMHY Ha KOju y4eHUUM NapTuumMnupajy, Kako npukynbajy noaatke, Kako apryMeHTyjy, esanyupajy, AOKyMeHTyjy uTa. Mpahere Hanpeaosarba yyeHnKa ce 0ABMja Ha CBAKOM yacy, CBaka akTMBHOCT je Ao6pa Npunvka 3a MpoueHy Hanpeaosatba
W AaBarse NoBpaTHe UHGOP! je. la 61 Bpeal 61n0 06jeKTUBHO M Yy (DYHKUMWjK yuerba, NOTPEBHO je yCKNaauTh HMBOE MCXOAa U HauMHe OueHMBarba.

CyMaTUBHO ouerMBatbe je BpeaHoBarbe NocTurHyha yueHuka Ha kpajy csake peanusosaHe Teme. CymaTUBHE oueHe ce A06ujajy M3 KOHTPO/HWMX paAoBa, NnaHa Mepera (MepHUX NNCTM), TeCTOBa, YCMEHOr CNUTUBatbA, CaMOCTaNHUX Un
rPYNHIUX paaoBa yueHuka. BpeaHyje ce NpeumsHocT y U3Bohery, CaMoCTaHOCT y M3BplaBatby 3aaaTaka, A0CNeAHOCT Y MOWTOoBatbY CTaHAAPAHUX NPOLEeAYPa, NoKasuBatbe MHUUMjaTUBE y pewasarby 3adator npobniema.

Y (hopMaTMBHOM BpeAHOBatbY HACTaBHWK 61 TpeGaso Aa NMPOMOBMLWE FPYMHM AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumma nospatHe MHpopmaumje, a
nospatHe uHdopMaumje AobnjeHe oA yHeHWKa KOpUCTM Aa Npunaroav noAyyasarbe, oxpabpyje yyeHuke Aa oueryjy KBanuTeT csor paaa. M36op MHCTpyMeHTa 3a pOopMaTUBHO BPeAHOBarbe 3aBMCW 04 BPCTE aKTUBHOCTM Koja ce BpeaHyje.

3a npema mMopeny

HacTaBH1K ~ KOOPAMHATOP y4erba Kpo3 paa UMa jacHy, OTBOpeHy v 6naroBpemMeHy KOMyHMKauujy ca MHCTPYKTopvMa oapeheHnx oj CTpaHe nocioaasua y norneay niaHuparba HacTase, akTUBHOCTM M UCX0AA, Kao 1 npaherba akTUBHOCTM
yueHuKa.

HactaBHMK - KOOPAMHATOP y4era Kpo3 paja M MHCTPYKTOp 3ajeaHo yTephyjy kputepujyme 3a popmaTBHO npahere yYeHnykux nocturHyha, Bpe onepaumoHanusaumjy ucxoaa u nnaHvpajy cyMaTMBHO ouersmBarbe. ®opMaTUBHO
OUeHMBatbE je OCHOBHM METOA MPOUEHE AOCTUTHYTUX M OCTBAPEHMX MCXOAA 33 YYEHMKa KOju Y4 Kpo3 paa.

HacTaBHuK, y capaatby ca MHCTPYKTOPOM, cacTae/ba /IUCTY 3@ BPEAHOBakbe KOjy NomMyHasa MHCTPYKTOp.
HacTaBHWK KOOpPAMHATOP yuerba KpO3 pas W MHCTPYKTOP, Ha MOYETKY WKOJICKE rOAMHE MM Ha NOYeTKy TeMe/MOAYNa ynosHajy yueHuke ca KputepujyMuma hopMaTUBHOT M CyMaTWBHOT OLetbuBarba.
VIHCTPYKTOp MpaTit akTUBHOCTW yueHNKa KOA MoC/oAaBLa, Ha OCHOBY YTBPheHUX KpuTepujyMa u o Tome 6narospemeHo obaselTasa HacTaBHMKa ~ KOOpPAMHATOPa y4etba Kpo3 paa.

HacTaBHWK KOOpAMHATOP yuerba Kpo3 paa GopMMpa CyMaTMBHY OLEHY 3a CBAKOT Y4eHWKa Ha OCHOBY yHarnpes yTBpheHux Kputepujyma 1y capajry ca MHCTPYKTOPOM, y3uMajyhn y 063up cneunduyHoCTV peannsaumje HacTaBHor npoueca
Koa nocnoaasua.

MNpenopyuyje ce Aa y4eHnuw, koju ce obpasyjy npema AyanHoM Moaeny, BoAe AHEBHMK npakce, y 06n1Ky Koju npenopyuyyje HacTaBHUK — KOOPAWHATOP y4Yera Kpo3 pad U MHCTPYKTOP @ y KOjW YHOCEe ONWC M3BPLUIEHUX paaoBa U CBOja
3anaxara.

MoxesbHO je Ce Aa ce HakoH oapeleHe LevHe UM MoAY/Ia OpraHmM3yjy NpoBepe CaBaAaHoCT MPaKTUUHNX BEWTHHA KOjUMA 61 NPUCYCTBOBANM M HACTABHUK — KOOPAWHATOP y4etba KPO3 Paj v MHCTPYKTOP. M360poM aneksaTHIX 1
KOHKPETHWX NMPaKTUYHUX 33AaTaka Ce MEpU HUBO AOCTMIHYTOCTU MNNAHMPAHUX UCXOAA BEWTMHA 33 3aBpaHi MOAY/ UIN LENNHY.
Hasus npeamera: NPEAY3ETHMLWUITBO
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

HACTABA
PA3PEQ YKYMHO
Teopujcka HacTaBa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

v 62 62

2. UWBEBU YYEHA:

- Pa3Bujarbe NOCNOBHUX U NPEAY3ETHUUKMX 3Hatba, BEWTMHA, BPEAHOCTM, M 1 HaunHa p: ;

- Ocnocobrbasarbe 3a hopMyncarbe U NPOLEeHY NOCNOBHUX WAEja U U3pady jeAHOCTaBHOr NOCNOBHON NnaHa Mane ¢hupme;
- YnosHaBarbe yyeHuKa ca CTapTan eKoCMCTEMOM, BPCTaMa NMpeAy3eTHULITBA U HAauNHOM OTMOYMHbatba NOCI0Barba

- PasBujarbe BEWTHHA KOMYHMKaLMjE Ca OKPYXereM 1 NOACTULare TUMCKOT paaa

- Pa3Bujarbe HaBMKa W YMEWHOCTH y KOpUlheky PasHOBPCHMUX M3BOPa 3Hatba

- MoACTMUAkE KPUTUUKOT Pa3MULLIIbatba M OLEHE COMCTBEHOT pasa

- Pa3Bujarbe IMUHMX 1 NPOGECHOHANHUX CTABOBA W MMHTEPECa 33 Aasbi NPOGECHOHaNHM Pa3Boj

3. HA3BUB U TPAJAKE MOAYNA

Tpajare moayna
Pes. 6p. HA3MB MOAYNA

T B
1. OcHoBe npeAy3eTHUWTBa 30
2. MocnosHu nnaH 32

4. HASUBU MOAYNA, NCXOAM YYEHA, NMPEMOPYYEHU CAAPXAIN U KJbYYHU NOIMOBU CAAPXAJA

ncxoan MoavnAa
mMoAavn MPEMNOPYYEHU CAAPXAIN MOAYNA/ K/bYYHU MOIJMOBU CAAPXAJA
Mo 3aBpwetky mMoayna yuennk he 6uth y cramy Aa:
OcHose * o6jacHu nojam 1 3Hauaj npeayseTHUWTBA * Mojam 1 3Hauaj NpeayseTHUWTBA;
npeayseTHuwWTBa
 HaBe/le OCHOBHe KapaKTepUCTMKe Npedy3eTHNKa * MoTuBK Npeay3eTHuKa;
* noBese y Besy MojMoBe MHOBATUBHOCT, NPeAy3UM/bUBOCT U NPeay3eTHUWTBO; + OCHOBHe opeaHuLe Npedy3eTHUWTBa
 ynopeav pasnuunTe BpCTe Npedy3eTHUWTBa * BpcTe npeayseTHUWTBa
* 06ajcHM 3Hauaj ApyWTBEHOr (counjanHor) npeay3eTHUWTBa * MHdbopMaunoHo-KoMyHNKaumoHe TexHonoruje (MKT) y nocnosarby
* 06jacHu ynory v 3Hayaj MHPOPMaLMOHO KOMYHUKALIMOHMX TexHonoruja (MKT) 3a caBpeMeHo  MNpeay3eTHUWTBO W AUrNTaNHO NOC/I0Batbe MOCTABUTE NMATAHE
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nocnosarse * Mpodun 1 KapaKkTepUCTHKe yCnewHor npeayseTHuka;

* 06jacHu nojam 1 KapakTepUCTUKe AUrUTaNHOr Npeay3eTHUIWTBa « OLieHa Npey3eTHUUKNX MpeancnosuLmja

* AEHTUGMKYje NpUMepe Npeay3eTHULITBA W3 NIOKAIHOT OKPYXerba 1 AaTe 06nactn « Crapran exocucrem

* AeduHuue nojam CTapTan exkocuctema « MpaBHM OKBMP 3a Pa3Boj NPeay3eTHNWTBA U CTapTan 6usHuca y Cpéujn

* NPeACTaBu pasiuynTe HaunMHe oTn nocnay j 3ajt n Cpbujn;

* MHCTUTYUMje 1 MHOPacTPyKTYpa 3a NOAPLIKY NPeAy3eTHULITBY U CTapTan 6usHucy

* naeHTMduKyje Nnporpame Kpeupaxe 3a ctaptan 6usHuc y Cpbujn « Perncrpaumja npuspeaHnx cy6ejkata y Cpouju

* objacHu npasHe dopme nocosHMX cyGjexata y Cpoujn * DUHAHCMICKa M HebUHAHCHCKa NOAPLIKA Pa3Bojy NpeAy3eTHUWTBA

* NpUKaXe OCHOBHE KOpake 3a perucrpaumnjy nocnosHux cybjekata y Cpbujun « U3B0pM dyHaHCUparba NoCIoBHe naeje

* ynopeau o6nunke HedpuHaHcnjcke U GUHaHCHjCKe noapLike

K/by4HM NOjMOBYM CappiKaja: Npeay3eTHULITBO, NPEAY3ETHUK, UHaHCHpatbe HUKa, OCHWBAFbE NPUBPEAHNX
* uaeHTUdMKyje Moryhe HaumHe uHaHCMparba NOCNOBHe aeje; cybjexata, cTapran ekocucTem

* Tpararbe 3a NoCNOBHOM MAEJOM- KaKo je npenosHatn?;
 NPUMEHM KpeaTHBHeE TEXHNKE NPUINKOM M360pa NOC/oBHE naeje
* BU3HNC NNaH- Kako OLEeHUTU NOCNOBHY uaejy?
* aHanM3npa caapxaj 1 3Hauaj 6u3HUC nnawa;
* CTpykTypa 6M3HMC NnaHa
 06jacHn 3Hauaj nnaHuparba JbYACKMUX pecypca 3a noTpe6e opraHusaumje;
* JbyAcku pecypcu y peanvsaumjn NoCI0BHUX NoAyxsaTa
* NPUKYNY 1 @HanM3npa MHpOpMaLMje O TPXUWTY
* TpxuwHe MoryhHOCTH 3a peanusaumnjy nocnosHe maeje
 YNOpeau Wakce v NPeTHe 13 OKPYXKerba, Kao 1 NPeaHOCTM 1 N3a30Be;
* VIcTpaxuBarse TPXULWTa-NPUKy/batbe U aHanusnparbe MHpopmaumja o KynumMa n KOHKypeHumuju;
 OMMWe MHTEPHE 1 eKCTepHe (haKTOpe NPeAy3ETHNUKOT OKPYXetba
m « SWOT aHanusa; PEST aHanu3a

0CNI0BHY naH * cacTaBM MapKeTWHT N/iaH 3a oaabpaHy NOCNOBHY uaejy
* ENemMeHTn MapKeTUHr MuKca
 cacTaBu (MHAHCUCKM NaH 3a 0AabpaHy NoCioBHY uaejy
* OUHaHCKMjCKN U3BelwTaju: GunaHc ctarwa, 6GunaHc ycnexa, 6UnNaHc ToKoBa roToBUHe
* 06jacHn BunaHc cTarba, GUNaHC ycrexa 1 ToK roToBuHe
* MpenoMHa Tayka peHTabunHocTn
 M3pauyHa MpesioMHy TauKy PeHTabuiHOCTH Ha oaroBapajyhem npumepy;
* M3pana 6M3HNC NnaHa 3a concTeeHy 6MsHMC naejy;
* yuecTByje y u3paay 6u3HVC niaHa 3a AeduHNUCaHy MOCIOBHY MAEJY Kao A0 TUMA 1 Y3 NOAPWKY
HacTaBHMKa MeHTOpa, * MpeseHTaumnja nojeaMHauyHNX/rpynHUXx 6UsHUC NnaHosa

* CaMOCTasiHO MM Kao Ae0 TUMa npeseHTyje BUsHMC nnaH KrbyuHun nojmoBm caapxaja: nocnosHa naeja, 6usHnc naeja, SWOT aHanusa, PEST aHanusa MapKeTUHT nnaH,
UHAHCUjCKMU NnaH, BU3HUC NnaH,

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha noueTky Moayna/TeMe yueHuKe yno3HaTH Ca UM/bEBNMA M MCXOAMMA HACTaBe, OAHOCHO y4era, MNaHoM paja U HaunHUMa OuersMBarba. Hactasa ce peanusyje kpos Bex6e 1 oae/berse Ce Aenu Ha ABe rpyne. MecTo peanusaunje Moxe
61TH KabuHeT 3a NPeay3eTHULWTBO WK yunoHuua. MNpenopyka je Aa ce KopucTe MeToAe pada MonyT MMHM NpeAaBakka, CUMynaunja, CTyAnja ciyyaja, Anckycuja. ipyr Moayn/ TeMy peanusoBaTi Kops MpojeKTUHM Pad yyeHuka. Y uanarary
KOPUCTUTK Npe3eHTauuje, NpuMepe, BUAEO 3anuce 1 ci.

Unn npeameTa Npeay3eTHUWTBO je Aa YNO3Ha yueHWKe Ca OCHOBHMM MOjMOBMMA W BPCTaMa Npeay3eTHULWTBA, anu 1 Aa NOACTakHE NPeAy3eTHUYKN AyX KOA HWX; Aa UM OMOryhu Aa npenosHajy BewTuHE Koje OANNKYjy ycnewHor
npeayseTHUKa, Aa OTKPUjy MOTUBE HEroBe akTUBHOCTM M MHCTPYMeHTa NoMony KOjuX Ce Kpenpa v ouerbyje NocnosHa naeja. MoTpebHo je Aa ydeHuum pasnnkyjy 061acTv Npeay3eTHUWTBA, Kao M Mepe NOACTMUAja NPeay3eTHUWTBA Y Haloj
3eM/bu. PesynTaT iUXoBe UCTPaXMBaYKe M NPojeKTHe akTUBHOCTM Tpeba Aa Gyae GM3HNC NnaH.

3a yBoherbe yueHnka y TeMy MoTpe6HO je NMPUNpeMUTH WTO BULE Pa3MYUTUX MaTepujana a tweros 36op Tpeba NPUNaroaUT1 y3pacTy y4eHUKa, HUXOBUM MHTEPECOBabMMA, CELNMUIHOCTY TeMe 1 npeasHatba. MaTepujan Tpeba aa
MOTMBULIE yUYeHWKE 1a UCTPaXxyjy, yNnase y AnucKycnjy, obpasnaxy csoje ctasose. Lisb je Aa ce NoACTMYe pajo3HaNoCT, apryMeHToBake, KPEaTUBHOCT, PehNEKCUBHOCT, UCTPAJHOCT, OATOBOPHOCT, ayTOHOMHO MULL/beHsE, Capaatby, jeAHaKoCT
mehy nonosuma.

Bpoj yacosa No npenopyyeHnM caapxajuma Huje yHanpea AeduHNCcaH n HacTaBHUK Tpeba Aa ra NpuiaroAv AMHaMUuM pasa.
OcHoBe npeayseTHUWTBa

3a yBoherbe y TeMy HaCTaBHMK MOXe Aa MPUMPEMN NPUMEpe YCMeWHMX NPEAY3eTHNKA, NOXKESbHO je Aa 6yAy Ha r106a7HOM 1 JIOKANHOM HUBOY, KOjU WIYCTPYjy CHary MHMUMjaTVBE M Npeay3eTHUWTBA Kao U Ad NOACTAKHE yYeHWKe Aa onuwy
cBoje npumep.

YueHuke HaBoAUTM Aa uaeHTUdUKYjy MOTUBE KOju nokpehy Npeay3eTHUUKe aKTUBHOCTU. Y OKBMpPY OBe TeMe Kpo3 urpy ynora Moryhe je onucati KapakTepuctuke koje Tpeba Aa noceayje ycnewaH npeayseTHuk. Y cknaay ca MoryhHoctuma
OpraHM30BaTH NoceTe npe/yseTHNKa U3 nokanke 3ajeannue. CTyanje cnyyaja MOry 6UTV KOPUCTaH anaT Aa y OKBUPY CBOje ANaTHOCTM, yueHuuy ofabepy Haj6ormn KT anare 3a KOHKPETHE MOCNOBHE WAeje 1 apryMenTyjy cBoj us6op y oaHocy

Ha KpUTEpMjyMe Kao WTO Cy KBANUTET, LieHa, eKonowka NOA0GHOCT 1 CNl. YueHuke Tpeba ynyTuTi Aa ce MHAOPMULLY O T Ma pa3soja HWLWTBA Y YCII0BUMA AU Moce6Hy Naxtby NOCBETUTU CTapTan ekocucTeMy u
MoryhHOCTUMa 3a pa3Boj M NoCTULAj CTapTan 6u3HKCca. MOTUBMCATM yueHWKe Aa NPOyye Nporpame 3a passoj crapran 6M3HMCa y NokanHoj 3ajearunum. Tpebano 61 Aa yueHUUM camu U3BpLIE UCTPaXMBarbe Kopaka npu perucTpaumju npeayseha n
[AOKyMHeTauuje noTpebHe 3a To. Peructpauuja npuspeaHux cyGjekata u noapwka TBY Kao np Cy NOroAHM 3a peannsaumjy NpojekTHe HacTase. JeaHa rpyne yueHvka Moxe Aa obpahyje Temy 3akoHcke perynatvse

y dyHKumju passoja npeayseTHuwTea y Cpbuju, Apyra rpyna kopake npu perucraumju npeayseha, Tpeha rpyna HEOMXOAHY AOKYMEHTaUujy, YeTBpTa rpyna UHCTUTYLMje N MHDPACTPYKTYPY 3a NOAPWIKY NPedy3eTHUWTBY. KibyuHe peun 3a
npetpary Ha WHTepHeTy: AMP, peructpaunja npuepeaHnx ApywTasa, LieHTap 3a Npeay3eTHULWTBO, 3aKOHCKa perynaTuea. YueHnum Kpos TUMOBE MOry Aa UCTPaXe U NPe3eHTyjy HauuHe duHaHcuparba NocnoBHe MAeje 1 pu3nke Koje npeay3eTHUK
npeysuma. KoHauyHW pesynTaT npojekta Moxe 61TH: npeseHTaumja nau hunm. Ha uCtn HaumH je moryhe ynyTuTu ydeHuKe Aa UCTPaXKe M NpUMepe counjanHor npeay3eTHWWTBa NokanHo 1 rnobanHo. Teme koje ce obpafyjy kpo3 oBaj npeamet
[AOMpUHOCE Pa3Bojy AEMOKPATCKUX KOMMETeHUMja 1 BaXHO je A0AATHO MOACTMLATM HUXOB Pa3Boj Kopuctehu pasnuuute MeTose. Kao AoaaTHu MaTepujanu MOry ce Kopuctuth ny6nvkauuje Caseta Espone kao WTo je PedepeHTHU okeup
KOMMeTeHuMja 3a AEMOKPATCKy KyNTypy Koje yueHnum Tpeba Aa paseujajy kako 61 yuecTsoBanu y KynTypn AeMokpaThje.

MocnoBHu nnaH

TokoM ocTBapuBarba OBe Teme/ MoAynia, yueHuun Tpeba, Kpos MpojeKTHN 3aAaTak, Aa CTEKHY jacHMjy CIMKy O eKOHOMCKOM 1 GUHAHCUjCKOM dyHKUMOHWCatby npedyseha, Aa paseujajy ConcTeeHe NpeayseTHUYKe KanauuTeTe, counjante,
OpraHu3aunoHe U InAepcKe BewWTUHE.

MNpunukom ogabupa AenaTHOCTK U NocnoBHe uaeje moryhe je KopuctuTyh ,0nyjy naeja” u BoheHe Anckycuje Aa ce ydeHuumMMa WTo 61 NOMOrno y KpeaTMBHOM OCMULL/baBakby NOCAOBHUX Maeja n oaabupy HajnososbHuje. Mpenopyynti
YUYeHMUMMa Aa MOCNoBHE Maeje Tpaxe y OKBUPY CBOT NOAPYYja pada ann He MHCMCTUPaTV Ha ToMe. BOKYC CTaBUTH Ha MAEHTUdMKAUM]Y NOCNOBHE MAeje y AUruTanHom M OKpY y, WTO noapasy ¥ npuMeHy
MH(bOPMALIMOHO KOMYHMKALIMOHNX TEXHONOTMja y CKOPO CBUM 06/1aCTUMa Jby/CKOT XUBOTA, Paja 1 AeN0oBakba.

YuyeHuUM ce Aene Ha rpyne oKyn/beHe OKO jeaHe NOCioBHe Uaeje y Kojuma ocTajy A0 kpaja. Fpyne yueHuka OKynsbeHe OKO jeaHe MOCNOBHE Maeje BpLIe MCTPaXuBarbe TPXMIWTa MO yNyTCTBMMa HacTaBHuka. CBaka rpyna oCMULWsbasa CBoj
NPou3BOA UNK ycnyry, Tpyaehu ce aa 6yAy OPUrMHaNH1, MHOBATUBHM W KpeaTWBHM. Ca LM/beM MocTu3akba OBUX 3aXTeBa, BaXHO je Aa yHeHUUN NpuKyne HpopMaumje 0 NCTUM UM CIMYHWM MPOM3BOAMMA WM YCyraMa Ha TPXMIWTY U ycriocTase
KOMYHMKaUMjy Ca OKpyxereM Kako 61 ucnutann MoryhHoCT ocTBapuBarba NOCAOBHON ycnexa. HeonxoaHo je y ToKy peanusauunje ose Teme NPeAnoXuT Hajbosby KOMBUHAUM]Y MHCTPYMEHaTa MapKeTUHN MUKCa 3@ KOHKPeTHY uaejy.

TokoM peanusaumje oBe TeMe HEONXOAHO je Aa yYeHWuM ypaae jeaHoCTaBaH BU3HMC NNaH Koju NpaTh HWUXOBY NOCNOBHY WAEjY, OCMUCIEe pa3nuuuTe 0611Ke NPOMOBMCakba M Npoaaje CBOr NpoM3BoAa M 0CTBapyjy WHTepakumnjy ca NoCIoBHUM
CeKTOPOM ¥ MOTEHUMjasHNM KynuvMa. 3a KOHKPETHY YHEHUUKY WAejy Ce paae jeaHOCTaBHM NpuMepn Gunakca CTara, Gunaxca ycnexa v yTephyje ce uHaHcmjckn pesysrar.

MocnoeHy naejy MOry nNpujaBuTh Ha TakMU4era y N3paan GU3HUC NnaHa Koja ce CBake roAMHe 0ApXaBajy y OpraHn3auuju pasnuumuTix peneBaHTHNX YCTaHoBa v OpraHnsaumja. Ykonmko MoryhHoCTH A03BosbaBajy NocnoeHy naejy je moryhe
M AEMOHCTPUPATH Y OKPYXetby.

6. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

HacTaBHuk Tpe6a KOHTWHYMPaHO Aa MpaTi HaMpeAaK y4eHnka Koju ce orneda y HaunHy Ha Koju yHeHUUn NapTuuMnupajy, Kako npukynsbajy noaatke, Kako apryMeHTyjy, esanympajy, AOKyMeHTYjy. Y GOpMaTMBHOM BPeAHOBatbY HACTaBHUK
61 Tpebano Aa NPOMOBMLLIE OAETLEHCKM AManor, KOPUCTU NUTakba Aa 61 reHeprucao NoAaTKe U3 yYEeHUUKNX uaeja, anu u Aa NoOMorHe pasBsoj uaeja, Aaje yueHuunMa nospaTHe MHGOpMaunje, a NospaTHe MHpopMaLMje AoBujeHe oA yueHunKa
KOPUCTW Aa npunaroan nodyyasarbe, oxpabpyje yueHuke Aa ouerbyjy KBanuTeT CBOT paaa UTA.

3a CyMaTUBHO OLEHbMBAtE Pa3yMEBAtba U BEWITMHA HAayYHOT CTPaXvBaka yueHnum 61 Tpebano na pewasajy 3aAaTke Koju CaApXe Heke acnekTe UCTPaXuBa4uKor Paja, Aa CaapXke HOBUHE TaKo A3 y4YeHUM MOTY Aa NpuMeHe CTedeHa
3Hatba 1 BELTWHE, 3 He caMo Aa ce npuceTe MHGOpMaLMja U Npoueaypa Koje Cy 3anamMTunm, Aa Caapxke 3axTese 3a npeAsuharbeM, p , P M HeKor UCTp M MHTeprpeTauujoM 3aAaTx noaaraka.

Y BpeAHOBarby HayyeHOr KOpPUCTe Ce PasfIMynT MHCTPYMEHTH, a u360p 3aBMCK 04 BPCTe aKTUBHOCTM Koja ce BpeaHyje. Ha VHTepHeTy, KopuwhereM KibyyHUX peun outcome assessment (testing, forms, descriptiv/numerical), mory ce Hahun
Pa3fNUUTH MHCTPYMEHTM 3a OUetuBare n npahetse.

¥ npouecy ouetuBatba A06PO je KopUcTUTM NopTdonmo (36Mpka AoKyMeHaTa v eBuAeHUMja O MPOLECY M NPOAYKTMMA paja y4yeHWka, y3 KOMeHTape 1 Mpenopyke) Kao M3Bop noaaTaka v nokasaTesba O HampeaoBatby yyeHuKa.

Mpuinkom ceakor BpeaHoBarba NocTurHyha NoTpe6HO je yueHuky AaTi noBpaTHY MHGOpMaLMjy Koja noMaxe Aa pasyme rpewke v nobosbla CBOj pesysTar v yuerse. HacTaBHMK ca yuyeHuunMa Tpeba Aa A0roBopy nokasaTesbe Ha OCHOBY
KOjUX CBM MOTY fla npaTe Hanpeaak y yyerby. Y TOM Cyuyajy yueHuum ce yue Aa pasmulusbajy 0 KBajuTeTy CBOr paja M o ToMe wTa Tpeba Aa npeay3My Aa 6u cBoj paa yHanpeaunu. Takohe Ha ocHOBYy pe3ynTaTa npahera W BpeAHOBarba, 3ajeaHo
ca yyeHuuMMa Tpeba nnaHupaTi MpoLec yuerba n 6MpaTi NoroaHe cTpateruje yuersa.

Hasus npeamerta: MPOrPAMABWU/THU TIOFMYKN KOHTPONEPU
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLN U TPAJAHE

HACTABA

PA3PEQ YKYNHO
Teopujcka HacTaBa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky

v 31 62 30 122

HanomeHa: y Tabenu je npukasa roanwwibk GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEA:

-y ca M 0 ynoTpe6n MMKpOKOHTponepa
- OcnocobrbaBatbe yyeHnka Aa caMoCTanHo nosesyje, NporpamMmpa, T nymp nporp noruuke koHTponepe (plc) u onepaTopcke naxene
3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NMOIMOBU CAAPXKAJA
ncxoam
TEMA MPEMOPYYEHWU CAAPXAIMN / K/bYYHU NOIMOBU CAAPXAJA

Mo 3aBpweTky Teme yyeHuk he 6UTK y cTamy Aa:

* 06jacHu Noruky onepaTMBHOr cUCTEMa NporpamabunHor normykor koutponepa (PLC)
M HauMH OpraH13aumje nogaraka y MEMopuju;

* Ynora PLC-a n npeaHoCTH rberosor kopuwherba,
* pasnukyje moayne Mporpamabuntux Jlornuknx Kontponepa - PLC-a v BpWW HUXOBO

Mehyco6HO nosesunBare; * MpouecHn ynasHo-n3nasHu ypehaju,
« 06jacHN HauMHe NoBe3WBatba yNasHo-U3nasHux ypehaja Ha PLC. « MNose3uBatbe ynasHo-usnasHux ypehaja Ha PLC,
« nosexe PLC Ha u3BOp Hanajarba Npema 3aaatoj wemn (24vdc, 230vac) * Xapasepcka cTpykTypa PLC-a,
« noBesyje No 1 nc TacTepe Ha auruTanHe ynase PLC -a npema 3a4aToj Wwemn « OpraHusaunja noaataka y memopuju PLC-a,
* rnosesyje ceH30pe ca Npn TPaH3UCTOPCKWUM M3N1a30M Ha aAurutantu ynas PLC -a MpenopyuyeHe na6opatopujcke Bex6e:
Xapasepcka opranutaumja PLC-a . . .
* noBe3syje ceH30pe ca pnp M3Nas3oM Ha avrutanHe ynase PLC -a 1. YnosHaBatbe ca nabopatopujoM, onpema y nabopatopuiju, npasuna paga y nabopatopuju mepe

6esbeaHocTn y nabopatopujn
* nosesyje penejHe usnase plc-a ca ypehajuma npema 3apatoj wemu
2. Hanajarbe PLC-a v noBe3vBarbe AUrMTanH1X ynasa
* nosesyje TpaHsucropcke usnase PLC -a ca ypehajuma npema 3aaatoj wemn
3. MNoseaunBare u3nasa PLC-a
* NoBe3yje CeH30p Ca aHaNorHUM HanoHCKUM u3nasom 0-10v Ha aHaNOrHM HaNOHCKN

yna3 PLC -a npema 3aaaTtoj wemun 4. Moee3uBatbe aHanorHux ynasa PLC-a
© NOBe3yje aHanorHu ceH3op ca CTPYjHUM 13nasoM 4-20Ma Ha aHanorkHu cTpyjHu ynas | K/by4Hu nojmosum: MporpamMabunHn noruuku KoHTponep, N , ynas, nanas,
PLC -a npema 3a4aToj wemn CTPYKTYpa.

© UCMIUTYje UCPaBHOCT eNEeKTPUUHNX Be3a Y 6€3HANOHCKOM CTatby

np PLC-a * pasyMe NpuHUMN pada, CKeH UMKIYC M HaunHe nporpammuparba PLC-a; « MpuHUMN ycnos-akunja,
Au]arpana (LADDER)
« o6ajcHn LADDER - aujarpam v npuHUWN ycnoB-akuuja; * BUT Hapenbe,
 KOpUCTH Hapea6e Koje ce KopucTe 3a nporpamupatbe PLC-a; o MporpaMcKi CKeH LMKNyc,
MNOCTABUTE NUTAKE
* Hanpaeu jeaHocTaBHe nporpame 3a PLC; * C
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* ApuTMeTHUKE onepaumje,

* Jlornyke onepauuje,
 MoanduKyje, yunTasa n Tectupa nporpam y PLC-y;

* Tajmep,
* 06jacHy enemeHTe COPTBEPCKOr OKPYXeta 3a nporpammparbe PLC-a Epoi
« Bpojau,
* KOPUCTH CUMYNaTop 3a TecTupatbe paaa nporpama
* Anapmu,
* HanuWe Nporpam 3a yKrbyyerse 1 UCKibyuerbe u3nasza PLC-a npumMeHoM dyHKunje
camoapxara * Paj ca aHanorHuM curHanuma,

« Hanule NPorpaM ca apUTMETUUKUM OnepaLmMjaMa/onepaumMjom npeMa paaHom 3apatky | * PeHowerbe nporpama Ha PLC,

* Hanuie Nporpam ca JIOrMYKOM onepaunjama/onepaumjom npemMa paaHoOM 3aAaTky  Mpumepu 13 uHAyCTpuje.

BeX6

* HanpuLe NporpaM ca NpPUMEHOM TajMepa 3a UMNIEMeHTaLmjy BpeMeHcKor P Py navopa
npyn yKkbyuery 5. CochpTBeCKO OKpYXerbe 3a nporpammparse PLC-a, cumynatop
* HanpuWe Nporpam ca NPUMEHOM TajMepa 3a MMMNIEMEHTALM)y BPEMEHCKOT KAWHEeA | g Crapr-cron, dyHKuMja CaMoapXatba
NpY UCKIbyYerby : '

. . 7. AputMeTnuKe onepauuje
* Hanpuwe Nporpam ca NpUMEHOM TajMepa 3a MMMIEMeHTaLN]y BPEMEHCKOr Kalukberba

NPy YK/byUersy U UCKIbyUetby 8. Jlornuke onepauuje

* Hanpuwe nNporpaM ca NPMMEHOM TajMepa 3a MHTEPMUTEHTHO YK/byUebe/UCK/byUuerbe |9, MpuMeHa TajMepa-BPEMEHCKO Kallrberbe NpH YKIbyuekby
n3nasa PLC-a
10. MpuMeHa TajMepa-BPEMEHCKO Kallkberbe NPU UCKIbyYetby
* HanuMwe nNporpam ca NPMMeHoM 6pojaua-oCHOBHM HUBO
11. MpuMeHa TajMepa-BPEMEHCKO Kallkerbe NpU yK/byUery U UCK/byYerby
e HanMwe Nporpam ca NPMMEHOM 6pojaya CPeArsM U N BUWM HUBO
12. MpuMeHa TajMepa-UHTEPMUTEHTHN Tamepu
e Hanuwe NporpaM ca NPMMEHOM aHaNorHMX GUHKUMja M aHanorHux ynasa PLC-a .
(HanoHckw ynas 0-10V) 13. Bpojaun (Up-Down Counter)

IS

© HanpasW NPOrpPaMcKo pellere 3a ynp: unp 14. AHanoOrH| HaMOHCKM yNas, KOHTPONa aKTUBMParba U3nasa
Ha OCHOBY PacmoNOXMBIX NojaTaka U NapameTapa

15. KoHTpona nyreHa 1 npaxteHa pesepsoapa

© Hamuiwe NPorpamMcko peluerbe 3a ynpas/barbe PaoM NapKMHra Ha OCHOBY 16. Ynpasswarbe pagom napkukra nomohy PLC-a

pac noaataka 1 nap: pa
* Hanuuwe NporpamMcKo peulerbe 3a KOHTPONy pada cemacdopa Ha OCHOBY pac 17. Cemacrop
noApataka n napamertapa 18. AyTomMaTu3aumja nakosarba NpoM3Boaa y KyTujy
* Hanwie NporpamMcko peluetbe 3a ayToMaTsaumjy nakosatba NPOM3BOAA Y KYTMiY Ha |19, AytomaTisaumja rapaxHux spata
ocHoBy pac noaataka 1 nap: p
. 20. Perynauuja TeMnepaType rpejaya y Komopu
* Hanuuwe NporpaM 3a ayToMaTu3aumjy rapaxHux Bpata Ha OCHOBY PacrofOXMBUX
noaataka v napametapa 21. KoHTpona pada TpaHCMopTHe Tpake

Krmbyunm nojmaosu: nporpamuparse PLC- a, neaep aujrpam, camoapxarbe, onpepauuje, Tajmep,
6pojay aHanorHu curan

 Hanuwe NporpaM 3a perynauujy TemMnepatype rpejaua Ha OCHOBY PacronoXnsnx
noaataka v napametapa

* Halwwwwe Nporpam 3a KOHTPO/Y paaa TPaHCMOPTHe TPake Ha OCHOBY PacrONOXMBUX
noaaTaka v napametapa

© BPLM M3MEHE Y NPOrpamMckoM peluerby Ha OCHOBY A0AATHUX 3axTeBa

* pasnukyje onepaTopcke TepMuHane v naHene u nosesyje ux ca PLC-om;

* pyKyje OnepaTopckvM TepMMHanMMa 1 NaHenmma;  TeKCTyanHu v rpaduuku aucnneju,
* Mporpamu1pa jeaHOCTaBaH ONepaTopckyu NaHeny nosexe ra Ha PLC. « AndaHyMepuuki onepaTopcku naHenu,
© KOPUCTH CO(TBEPKM anat 3a NporpaMuparse naxena « Fpaduukn onepaTopcku naHenu,
* Ha eKpaHy OrepaTopCKOr MaHena Hanpasn BU3yenusaunjy CTapT 1 CTon Tactepa  MporpamMuparbe TepMUHana u aucnneja,
* uMMneMeHTHpa ynporpam y PLC-y nomohy Kora ce CTapT u CTon TacTepa ykibydyje v |fMipenopyvene na6opaTopujcke Be6
OnepaTopcku TEpMUHANM ¥ NaHenn cKkmbyuyje uanas PLC-a
. 22. CodTBep 3a onepaTopcku NaHen, OCHOBE NporiamMupara naHena/TepMmHana
* Ha ekpaHy naHesnna Hanpasu jy aHanorHe (aHanorun
MHCTPYMEHT, aHanorHn 6ap) 23. MporpamMupatbe onepaTopckor navena, Bu3yanusaumja CrapT v CTon Tactepa

 uMnnemMeHTMpa nporpam y PLC-y nomohy Kora ce Ha ekpaHy naHena ucucyje BpeaHoct|24. Nporpamuparse onepaTopeKkor NaHena, UCMNC aHanorHe BPeAHOCTM Ha naHeny

aHanorHe sennunHe N
KJbyuHM NojMOBM: Aucnnej, TeKCT, rpadnyku Npukas, onepaTopcky naHen, NporpaMuparbe naHena/

 TeCTpa u3BplaBarbe nNporpama TepMmuHana

© IEMOHCTPUPA paa MPOrpaMckor peluera Ha MakeTn

* Yupexasare PLC-a,

* pasnukyje dyHKUWje aHanorHUx N AUFNTaNHUX yNasHUX U N3NasHUX Moayna u * Cuctemu 3a Haa3op v ynpas/batbe SCADA,

roBesyje aHasorHe 1 AUruTanHe Aasaye 1 akTyatope; « MHAYCTPMICKE PAUYHADCKE MPEXE,

* Ha eneMeHTapHOM HNBOy ympexasa PLC; « MpexH¥ npoTokom

Komyhmiaumje ;g?;;ﬂw CTPYKTYPY, NPUHUMM Paja v NpuUMeHy CUCTEMA 3a HaA3Oop W yNpaBbarbe + GOpMUparLe pauyHapCKe anaukauMie,
* U3BpWM yMpexaBare PLC-a, padyHapa u onepatopckor navena nomohy Ethernet * Bpewmencin aujarpam ussohera annmkauyje.
KOMyHuKauuje MpenopyueHe na6opatopujcke Bexbe:
¢ AEMOHCTPUPA paj yMpexeHor cuctema 25. YmpexaBawe PLC-a, pauyHapa v onepatopckor naHena, nomohy Ethernet koMyHukaumje
KroyuHun nojmoBu: SCADA, NHAYCTPUjCKE MPEXe, MPEXHU NPOTOKON
MpaKTUyHUM aKTUBHOCTMMA M3Mel)y OCTanor 06yXBaTUTX (NpenopyyeHe akTUBHOCTM):
* yyecTsyje y wemuparby OpMaHa 3a casp ynp: n
ceH3ope - paj Ha wemuparby Pa3soAHMX OpMaHa ca PLC-OM, MoBesBatbe enieMeHaTa cucTema, rosesusarbe
PpasnnNuUTUX KOMMNOHEHTU 1 ypehaja (y3 Haa3op CTpyyHor nuua)
* yuecTsyje y nporpammparsy PLC-a v umr unjn HUjMX NPOrpamckmx
pewerba - paa Ha nporpamupatby PLC-a, MMNieHeTaumja jeaHOCTaBHMjMX yNpaB/badikux anroputama (y3 Haasop
CTpyYHOr nnua)
Hacrasa * yyecTsyje y jeAHOCTaBMjUM M3MEHaMa yNpas/baykux anroputama
- paj Ha u3MeHu 1 jean ynp anroputama (y3 Haa30p CTPYYHOT Jinua)
6nok: * yyecTByje y nporp: patby, I y y OnepaTopckux naHena u
y Y TepMuHana - paj Ha noBesvBatby, MPOTPaMUTatLy 1 MOAEWaBakby ONepaTopckuX NaHena v TepMuHana, Kopekuuje

v AoaaTHa noaelwasarba (y3 Haa3op CTPYYHOr nuua)
* yuecTByje y y3paan KOPUCHUUYKMX YMyTCTaBa jeAHOCTaBHMUX ayTOMATH30BaHMX
MEXaTPOHCKMX cUCTeMa ~ paA Ha M3paan KOPUCHUYKWUX YNyTCTaBa 3a jeAHOCTaBHMje ynpas/bayke anroputMe (y3 Haasop
CTPyYHOr nnua)

* yuecTByje y MMM/IeMEHTaUMj1 pauyHapCKuX MpeXa 1 MPOTOKONa JeAHOCTaBHM X
MEXaTPOHCKNX CUCTeMa - Paa Ha UMNNEMEHTaUMN MHAYCTPUCKMX MPEeXa 1 NPOTOKONa U yMpeXaBatee efleMeHaTa cuctema (y3
HaA30p CTPy4HoOr 1Mua)

4. YNYTCTBO 3A ANAAKTUYKO-METOAUYKO OCTBAPUBAKE NPOrPAMA NMPEAMETA
Ha noueTtky cBake TeMe y4eHuKe ynosHaT ca LM/beBUMA U UCX0AUMA, NNAHOM Paja U HaYMHOM OLeHbUBatba.

MpeameT ce peanusyje Kpo3 Teopujcky HacTaBy u Bexbe y cneunjanmsosaHoM kabuHety. MpuanMKom ocTBapuBarba NporpaMa oaesbere ce Aenn Ha Tpu rpyne, Ao 10 yyeHuka.

Y ToKy peanusaumje HacTase NoTPe6HO je OCNIOHNTU Ce Ha T u3 nps OcHoBe eneKTp! , EnektpoHuka, iurutanHa enekTpoHmka u MMKpPOKOHTponepu, CUCTeMM ayTOMaTCKOr ynpas/barba U ENeKTpuyHmu noroH u onpema y
MexaTpoHMLM.

MNpenopyueru 6poj yacosa no Temama je cneaehn:

* Xapasepcka opranuTaumja PLC-a (6 yacoBa Teopwjcke HacTase u 8 yacoBa Bex6u),

* Mporpamuparse PLC-a je3ankom necrBuyactux avjarpama (LADDER) (18 yacoBa Teopujcke HacTaBe v 44 yaca Bex6u),

* OnepaTopcku TepMUHanK 1 naHenw (3 yaca Teopujcke HacTaBe U 6 YacoBa BexX6M)

« KomyHukaumje (4 yaca Teopujcke HacTase v 4 uaca Bex6m)

Motpe6Ho je Mpunnkom o6paje CBake HAaCTaBHE TeMe, YHEHMKe YNO3HaTH Ca CneumdnuHoCTMMa 6e36eAHOCTM 1 3awWTuTe Ha paay.

WHCUCTMPATN Ha CUCTEMATUYHOCTYM M NPUMEHM TEOPHCKMX 3Hatba y U3PaAN NPakTUUHWX 3aAaTaka. 3a caMocTanHe Bex6e yueHnKa, HacTaBHUK npunpema notpe6He enemenTe 3a Bex6y (PLC, ynasHo-usnastqe ypehaje, anar, npu6op u
notpebHy AoKyMeHTaumjy).

MporpaMm je caunkbeH Tako Aa yYeHULW CTEKHY YBUA Y NPUMeHy, HauuH paaa PLC-a 1 Heroso nporpamuparse.

Bex6e Mopajy 61UT1 106pO OCMULI/bEHE, @ CBaKa aKTUBHOCT pasyMsbuBa. TMe Ce NoACTUYE MOTUBMCAHOCT 3a pad M CTBapasayke CNoco6HOCTM yueHuka, ocTBapyje edukacHoCT n 60/bK KBanuTeT. HeNnoCpeAHoj U3BPLIMNAYKO] aKTUBHOCTU —
/AEMOHCTPaUMju HaCTaBHIUKA WM HOBO]j BEXGM yueHMKa, Mopa Aa npeTxoae objawtberba n kpaha yryTCTBa O UMby M HauMHY Kako ce Bex6a paau.

HacTaBHWK BpWM AMAAKTMUKY pa3pajy TemaTckux LenvHa nporpama, gopMupa Bex6e, pawunarbyje Ux Ha eneMeHTe 04 OCHOBHUX HapeAby A0 CoXeHnjux nporpama. HacTaBHWK ce y pajy ocnarba Ha 3Harba Koja yHeHUUM cTudy us
npeameta OCHoBe eNeKTPOTexHuKe, EnekTpoHuka, iurutanHa enekTpoHmnka 1 MUKPOKOHTpOnepu, CUCTEMM ayToMaTCKOr ynpassbakba M ENeKTpUUHN NOroH 1 onpema y MexaTpoHnum. 360r Tora HacTasHUK Mopa Aa no3Haje caapxaje oBuxX
npeameTa U Aa oCTBapyje CTanHy Capajrby Ca HaCTaBHWLMMA OCTanMX CTPYUYHUX NpeaMeta.

Cappxaje jeaHe TeMaTCKe LUeNNHE HUje HEOMXOAHO yBeK OCTBApMBATK y LENOCTM Na 3aTUM NpenasnuTi Ha Apyry. Moryhe je y 3aBUCHOCTM oA kapakTepa BexX6, HacTaBy OCTBapUBaTH KOM! ca apyrum ca, juma y ayxem nepuoay.

Mpunukom peanusaunje nabopatopujckux sexbu n3 Teme: Xapasepcka opralnsaumja PLC-a Harnacutm " U Ha ynasHe U U3nasHe KOHTaKTe, NOCeGHY NaXHy NOCBETUTU BPCTM NOjEAMHUX CEH30pa U
HauMHY MoBe3nBara Ha AuruTante ynase MN/1L-a. Takohe noceGHy Naxry 06paTMTH NPUIMKOM MoBe3nBatba u3nasa PLC-a, HApOUNTO y Crlyyajy TPaH3UCTOPCKMX M3nia3a PLC-a. ca KOHTPOJIOM MCMPaBHOCTH eNeKTPUYHMX Be3a.

MNpunukom peanusauuje naopatopujckux Bexéun n3 Teme: Mpor PLC-a ji Avjarpama (LADDER), Bex6y 0CMUCIUTK Tako Aa y4eHUK 06aBe3HO Npohe OCHOBHM LUWNKYC peanu3auunje Bexbe: BpLM CUHTE3y
NpOrpaMcKOr pelliersa Ha OCHOBY PacroNoXUBUX NOAATaKa M NapaMeTapa, U3BPLIM KOHTPO/Y M3BpLIABAHba NPOrpaMa y CoPTBEPCKOM CUMYNaTopy, NOBEXeE eNeMeHTe cucTeMa ca PLC-OM, AEMOHCTPMPa paj M3BpLIaBakba NPOrpaMa Ha MaKeTu.

Tae roa je To Mmoryhe nabopatopujcke Bex6e opraHM30BaTV Tako Aa Ce He BpLWM caMo nporpamuparbe PLC-a Beh 1 noBesnBarbe ca AMAAKTUYKOM MakeToM M AeMoCTpauuja paaa u3spluasarba Nporpama. 3a HanpeaHu HMBO KOPUCTUTH
CroXeHuje 3axTeBe, ca BUWe MapaMeTapa, noaaTtaka v yciosa ca MoryhHowhy Aa yYeHuK U3Bpluv KOpeKunjy MporpaMckor pelerba 1 AGMOHCTPUPA Pad HaKOH MHTEPBEHUM]E.

Mpunukom peanusaumje nabopaTopujcknx Bex6u u3 Teme: ONepPaTopcky TEPMUHANM M MAHENN NPaKTUYHO 06PaANTU Paj Ca ONepaTopCKuM T v Tep y M 0A MOryhHOCTM WKONe Ca y4eHuuMMa nposex6aT

npakTUYHe 3a4aTke ca TepMUHANMMa U NaHenuma. Y ciydajy Aa wkona pacnonaxe camo jeaHy BpcTy ypehaja 6asupati ce Ha OHy Koja je Ha pacnonararby.

Mpunukom peanusaumje nabopatopujckux Bex6m us Teme: KoMmyHukaumje, ca yueHMLMa akeHTOBaTH NOAeWaBare KOMyHUKaLMOHMX NPOTOKONa M NapameTapa. Y cnydajy Aa wkona pacnonaxe PLC ca HEKOM ApYroM BPCTOM MpexHe
KomyHukaumje (Ethernet) npopaanT HaumMH KOMyHMKaLMje KOju je Ha pacronaratby. YKONMKO To MyryhHOCTH Ao3BohaBajy yueHnumma aemocTpupati paa SCADA cucteMa y 1abopaTopujckiM ycriosumMa paaa.

Cappxaje nporpama je HEOMXOAHO peanu3oBaTh CaBpPeMEeHNM HacTaBHNM MEeTOAaMa W CPeACTBMMA. Y OKBMPY CBaKe MpOorpaMcke LenvHe, yyeHnke Tpeba ocnoco6n;aaam 3a: CaMOCTafHO NPOHANAXEerbe, CUCTEMATN30BatbE 1 Kopuwherbe
MHdOpPMaUnja U3 pasnNuUTUX U3BOPa (CTPYUHA UTEPaTypa, MHTEPHET, HaconmMcy, yUGeHULM); BU3YeHO Onaxarse, nopeferse 1 ycnocT: Be3a usmehy p. (Hnp. 1 cappxaja npeaMeTa ca CBaKOAHEBHUM
MCKYCTBOM, CaapXajuma Apyrux npeaMeTa v Ap.); TMMCKW paa; CaMOMpoLeHy; Npe3eHTaunjy CBOjUX pafoBa 1 rpynHUX Npojekata u edukacHy BusyenHy, sepﬁam—cy [ nmcaHy KOMYyHMKaUWjy.

MNOCTABUTE NUTAKE

Mpeanoxenu cy cneaehu obnmum paga: GpoHTanHW, pas y rpynu u UHANBWAYaNnHW paa.

5/21/2024,
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Hacrasy y 6noky peanusosatyv y oarosapajyhoj ¢pupmu, komnanuju, npeansehy. CBe akTMBHOCTW KOje yHYeHWK CNPOBOAM MOpajy Ce peann3oBaTi y NpuUCyCTBY CTPYHHOr Mua Y3 nowToBare Mepa 6e36eaHOCTM U 3alwTuTe Ha paay. Y cayudajy
;@ nocToje 06jeKTUBHM Pasnosn HeMOryNHOCTM peanusaumje NpenopyyeHnx caapxaja y oarosapajyhem npeaysehy, npeasuhene yacose HacTase y 6/10Ky peanu3oBaTy y WKOCKO] labopatopujn. TOM NPUIMKOM BOAWTH pauyHa Aa ce 0CTBapy

MakcumanaH 6poj ucxoaa NpenopyyeHnx caapxaja.

MoTpebHo je Aa yueHuumn BoAe AHEBHWK BeX6W MW nonyrasajy yHanpea npunpem/beH NpakTUKyM o4 CTpaHe HacTaBHWKa (MM paaHe NucToBe). HacTaBHWK peAOBHO NpoBepaBa AHEBHUK BeX6W Wnu u3sewTaje ca Bex6u.

HakoH CBaKOr UMKAyca BeX6M, HACTaBHUK OPraHu3yje MHAMBUAYANHY NPaKTUUHY NPOBEPY CTEUEHMUX BeWTUHA.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Kapna je y nuTary Hactasa opujeHTMCaHa ka MCXOANMA, MOpa Ce NPaTUTU HaMpeAaK yueHuka y KOHTUHyMTeTy. BpeaHoBarbe 0CTBApPEHOCTU UCXOAA BPLUMTYM KPO3: npaherbe 0CTBapeHOCTU UCxoAa, npaherbe NPakTUYHOr paaa, Tectose
NPaKTUYHUX BELWTMHA W aKTUBHOCT Ha yacy. MpaBuaHOM npoueHoM ,AybuHe” ycBajarba 3Hatba (3Hatbe, pasymMesarbe, NpuMeHa, aHannsa, CMHTesa, esanyaunja), HaCTaBHUK BPeAHYje MpoLeC HacTase W yuetba, MPOAYKTE yuerba W COMCTBEHM paa.
Aa 61 BpeaHoBarbe 610 06jeKTUBHO M y DYHKUM]W yuerba, MOTPeGHO je YCKNaauTh HUBOE MCXOAA U HauMHe oLetbiBatba.

CyMaTMBHO ouerMBarbe NOTPe6bHO je BPWKTH Ha Kpajy CBake peanusosaHe TeMe (MNu y TOKy peanusaumje Teme). CyMaTMBHE OUEHE Ce MOry W3BECTM M3 PasnNuMTUX HauMHa BpeAHOBatba (NpeseHTaunjy uspaae sexb6e-ycmeHo
objalrbaBatbe, NPaKTMUHE 334aTKe, CAMOCTASIHE U PYMHE PafoBe, YCMEHO UCMUTUBakbE). MOTPE6HO je A03BONUTM A3 YHEHMUM OLEHbYjy JeAHM Apyre Kao 1 Aa BpLie CaMONpoLEHy OCTBapEHUX MCXOAa.

WHcTpyMeHTe 3a hOpMaTUBHO OUerMBarbe HaCcTaBHWUK 61pa NpemMa BPCTW akTMBHOCTW KOoja ce BpeAHyje. Y npouecy yuerba HacTaBHUK je MoaepaTop KOoju ycMepaBa M NOACTMYE paj ydeHuka. HacTasHMK noacTMhe akTUBHOCTM yYeHuKe,
oxpabpyje, KOPUCTH MAEje yUeHNKa 3a aHanu3y Kby4HUX MojMoBa v caapxaja. HactasHuk npunarohasa noayvasarbe Ha OCHOBY MoBpaTHe MHGOpPMaunje Kojy A06nja oA yueHuKa.

MNpaherbe HanpeaoBatba yyeHKa Ce OABMja Ha CBAKOM Yacy, CBaka aKTMBHOCT je Ao6pa MpUivKa 3a NpOUeHy HanpeAoBatba 1 AaBarbe NoBPaTHE MH(OpMaLMje, a OLuerb1Batbe YYeHUKa Ce 0ABHja Y CKiaay ca MpaBUIHAKOM O OLeHMBatbY.
Yyenuke Tpeba ocnocob/baBaTv 1 0xpabpusaTi Aa Npouerbyjy CONCTBEHW Hanpeaak y OCTBapuBarby 3aaaTaka npeaMeTa, Kao U Hanpeaak Apyrux yyeHuka ys oarosapajyhy aprymeHTtauujy.

Hasue npeamera: MEXATPOHUKA Y MHAYCTPUIN

1. OCTBAPUBAHA OEPA30BHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

1.1. MPEMA MJIAHY W NPOrPAMY HACTABE U YYEHbA!
HACTABA
PA3PEQ YKYMHO
Teopujcka HacTaBa Bex6e MNpakTuyHa HacTasa Hacrasa y 6noky
v 124 124
1 YKOIMKO Nporpam CaapXu camMo npakTuyHe o6/nke HacTase
1.2. MPEMA MJIAHY W NPOrPAMY HACTABE W YYEHA - AIVAJTHO OEPA30BAHE2
HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e Yuerbe Kpo3 paa* Yuerse kpo3 paa (Hacrtasa y 6noky)*
v 124 124

2 YKONMKO ce nporpam peanusyje y cknaay ca 3akoHoM

0 AyanHoM obpasosarby

* MoTpe6Ho je Aa WKona v Nocnojasal AeTasbHO UCNAaHMpajy M yTBpAe MEeCTO M HauWH peanusaumje ucxoaa, U YHecy Ux y nnaH peanusaumje yuera Kpos paa.

Hanomena: y Tabenama je npukasaH roaviirbu GoHA YacoBa 3a cBaku 061MK paja

2. UWBEBU YYEHA:

- Ocnoco6/baBakbe yYeHnka 3a CaMOCTasHO MPOjeKToBa

e, M3pady M MOHTaXy MeXaHWuKux Aenosa, cknonosa u ypehaja

- OcnocobrbaBarbe yueHUKa 3a CaMOCTasIHO NPOjeKToBarbe, M3pady M MOHTaXy jJeAHOCTABHWX €NeKTPUUHMX MHCTanaumja u/unu enekTpoMoTOpHUX NoroHa ypehaja

- Ocnoco6sbasarbe yyeHnKa 3a CaMOCTaHO NporpamMmp

n ayTomar cuctema

- Ocnocobsbasarbe yyeHnKka Aa CaMoCTaiHoO nosesyje, NporpaMupa, NpoBepasa, NoAewwasa NporpaMabuiHe Noruuke KOHTPONepe 1 onepaTopcke naHene

3. HA3MB U TPAJAHE MOAY/A NPEAMETA

Pes.6p HA31B MOAYIA Tpajarbe moayna
1 EnekTponHeymaTcka npeca 64
2 M3pana, MOHTaxa W NylwTare y paj MexaTpoHCKOr cucteMa 60

4. HASNBU MOAYIA, NCXOAW YYEHA, MPEMNOPYYEHN CAAPXKAIN U KJbYYHU MOIMOBU CAAPXAJA

moavn

ncxoan

Mo 3aBpweTtky Moayna yueHuk he 6uTH y ctary aa:

NPEMOPYYEHWU CAAPXAIUN / K/bYYHU MNOIMOBU CAAPXAJA

EnekTtponHeymartcka npeca

* aHanu3npa paa eneKkTponHeyMaTcke npece
* n3paau dyHKuMoHanHy 610k wemy npece

* M3paau AOKyMeHTaUMjy enekTpuyHe 1 NHeyMaTcke MHCTanauuje

ypaav NpopayyH eneMeHata npece

* M3MoAennpa enemeHTe npece

 M3pajy CKIOMHW LPTEX M PaAMOHUYKE LpTeXe npece

* U3paav Aenose npece NOCTynuMMa MalwmHcke obpaae (ceuetse, caujarbe, bywerse)
* Ccnoju Aenose npece

 opabepe NHeyMaTCKe U MeXaHUuKe KOMNOHEeHTe

* onabepe noTpebHy enekTpuuHy onpemy

© MOHTMPA MHEyMaTCKe KOMMOHEHTE

 MOBEXE MHeYMaTCKN CUCTEM U UCMIMTA HEroBy (YHKUMOHaNHOCT
© MOHTMPA ENEKTPUUHY ONPEMY U KOMMOHEHTe

* rnoBexe eNeKTpuYHe NHCTanaumje

© MOHTMPA yNpaB/badku cucTeM

* NporpaMMpa MUKPOKOHTPONEPCKM CUCTEM Npece

* NOBEXe eNeKTPONHeyMaTCKu 1 ynpas/baykn 610k

 TecTUpa paa npece pyyHo UM ayToMaTCKn

e nywTa npecy y paa

 npaTu paa npece

« MpuHuMn paga npece

* [lokymeHTauuja notpebHa 3a u3paay eneKkTponHeymaTcke npece
* MHeyMaTCKe U MexaHW4ke KOMMNOHeHTe npece

* EnekTpuyHe KOMNOHeHTe npece

« Mporpammpatbe paaa npece

 Tectuparbe paaa npece

« MywrTarse npece y paa

K/byuHu nojMoBum: npeca, enekTponHeymaTcka npeca

WU3papa, MOHTaXa U NywTame y paa MexaTpoHCKor
cucrema

* 3paau MAEjHO peluetbe 3a pelaBarbe NPOJeKTHOr 3aaaTka
 HaBesie Kopake NoTpe6He 3a peluasarbe MEXaTPOHCKOr Npobnema

* HaBesae npaTehy TeXHUYKY AOKYMeHTaumjy Kojy je noTpe6Ho uspaautv
® uspaam 2D cknuy

* Ha OCHOBY NpeTxoAHo AeduHucaHe 2D ckuue nomohy anamkaTueHor cogreepa nspahyje
3D mopene

® uspaan
nornepe

upTexe n upTexx Ha ocHosy 3D Moaena, npeceke n

 M3BPLUIM reHepucarbe cacTasHuLe
 M3paau notpebHe enekTpoweme

® uspaam notpebHe NnHeyMaTcke/xuapaynmyHe weme
© cuMynupa paa y copTBepCKOM nakeTy

* oApeau npeamep onpeme, anata, maTtepujana u ypehaja

enekr

.
6nokom (PLC)

® nywrTa y paa MexaTpoHCKM cuctem

y/enek y onpemMy ca

© NPaTV 1 KOHTPO/IWLLIE PaZ MEXATPOHCKOT cucTema

* BpWM papa mMexa cuTeMa y CKiajy 3a 3aXTEBOM MPOjeKTHOT
3apataka
* BOAK jy o aKT Ma

 MexaTpoHcku cutem

* N3pasa TexHuuke gokymeHTauuje (2D v 3D)
* W3paga nHeyMaTcKo/XuapayIuiHuX wema

« MNpumeHa anmkaTMBHIX CodpTeepa

« MNoBe3nBarbe eneKTPONHeyMaTCKe/enekTPOXNAP:
6nokom (PLC)

onpeme ca ynp

o MywrTarse y paa 1 npaherse paaa MexaTPOHCKON cucTeMa
* Mpateha esBuaeHumnja

KJbyuHM NOjMOBM: MEXaTPOHCKU CUCTEM, U3pada CUCTEMa, MOHTaXa CUCTeMa,
nywrarse y paa

5. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCT!

BAPUBAHE NPOrPAMA

Hacrasa oBor npeamerta peanusyje ce y nabopatopujama unu cneumjannusosaHnm kabuHeTMma Kpo3 npojekTHe 3aaatke. Caapxaju oor npeameTa Tpeba 3HavajHO Aa NPOWMPE TEXHWYKA 3Harba yUYeHMKa KOju Cy UM HeonxoaHa 3a
YK/byumBare y Npouec paaa n nponssoarse. Mpeamer ce peanusyje kpo3 sexGe (124 yaca). Opesberbe ce Aenm Ha rpyne Ao 10 yueHuka NpuinKoM peanusaumje Bex6u. Bexte paanTu ceake HeAesbE Mo YETMPH CrojeHa yaca.

Mpunukom p

NPOjeKTHMX

YUEHMUN ce oprann3yjy y rpyne. BennunHa rpyne saBucv oA 3apaTka koja ce o6pahyje, 0AHOCHO oA opranusaunje pasa. Mpunvkom Teopujcke npunpeme sex6e npenopydyjy ce rpyne

BenmumnHe Ao 10 yyeHuka. Y daszama peanusaumnje KOHKPETHUX NPaKTUYHUX 3aAaTaka NoroaHe Cy rpyne o4 TPM 0 NeT yYeHuKa. YKONMKO ce paaun y rpynu, 3a CBaKor yyeHuKa jacHo AedmHucaTv 3aaaTtke U LenunHe Koje Tpeba camoctanHo Aa
ypaau. Y NpsoM MonyroaniiTy ypaanTi npojekar: EnextponHeymaTcka npeca. Y ApyroM nosyroavwTy noTpe6HO je Aa yueHWK ypaan jeaaH npojekTHW 3aaatak oa noHyheHux npumepa. Ha kpajy mpeor v Apyror monyroauwTa notpe6Ho je Aa

YUYeHWUUM Npe3eHTyjy CBoje npojekTe.

MpojexTHn 3apaumn. 3a peanusaumnjy NPojeKTHOr 3aAaTka yYEHUUN KOPUCTE 3Harba CTedYeHa y OKBMpPY npeameTa: TexHWYKko upTtare, EnekTpoMalwmHcka npunpema, TexHUUkn Matepujani, MalmHCKn enemMeHTn, Mepere HeenekTpUdHmnX
Be/MuMHa, XMAPaY/IMUKe 1 NHeyMaTCKe KOMMOHEHTe, XMAPay MK 1 MHEyMaTCku CUCTeMU Kao 06jeKTH ynpassbatba, Moaenmparse MaWwmMHCKIX eleMeHaTa v KOHCTpyKunja, ENeKTpUiHM MoroH 1 onpema y MexaTpoHuum, AurnTanHa enekTpoHmnka

u M

Tponepu, Mporp: NOTMYKNX KOHTPONEpU

W3papa nnana papa Ha npojekTy. O6jacHuTH yueHMuMMa cBe dase u3paae npojexkTa NojeAMHayHo:

- oapehuBarbe 3aaaTka npojekTa,
- MCTpaxmBatbe Ha 3aaaTy Temy,
- NpUKyn/barse nojataka,

~ paj Ha npojekTy,

- TecTuparbe GyHKUMOHANHOCTH NpojekTa,

MNOCTABUTE NUTAKE
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- npeAcTaB/bakbe NPojekTa UM/bHOj rpynu,

- eBanyaumja npojexTa.

Ws6op Y oaHoOCy Ha ofabpaHy TeMy pa3roBapaTi Ca yueHWUMMa W CauMHUTI 360p NOTpebHNUX NporpaMa 1 anata 3a u3paay npojekta. Oaa6patv oarosapajyhu TeXHUYKW MaTepujan NpeMa Herosum
cBojcTBMMA 1 necbmumcam TEeXHOMOWKN MOCTYNaK u3paae v KopuUCTUTM OAroBapajyhe KaTanore 1 NpupyyHuKe.

W3papa npojexTa. Bpoj Yacosa koju je Ha pacrionaratby pacnopeauTy Tako Aa Ce HajBule yacoBa NOCBETU W3paau npojexTa. MpaTuTh yyeHuKe y pajy M NOACTMUATYM WX Ha caMocTanaH paa. Ha ocHosy oaabpaHe Teme npojekTa, noTpe6Ho
je ca yueHuuMMa paauty Ha:

- MpojeKkToBarby, KOHCTPyUCatby U AMMEH3NOHWCatbY jeAHOCTaBHUX MALUMHCKUX efleMeHaTa M CKionosa (oapeanTn rabaputHe AuMeH3suje),
- Opabuparby oarosapajyhnx cTaHAapAHWX enemeHaTa 3a oapeheHe ypehaje /MexaHn3Me (HNp. CeH30pu, UMNUHAPW, Pa3BOAHWLM, 3aBPTHEBW, HAaBPTKe, UTA)
- ¥Ynotpebu oarosapajyher padyHapckor nporpama 3a o6nukosarbe 3D Moaena MexaTpOHCKOr ckaona

- M3paam TexHWuke AOKyMeHTaumje npojekTa (paaMoHNYKW LpTexXu, cacTaBHuUe AenoBa W CTaHAapAHWMX eNeMeHaTa uTa., Kao M u3paan TexHUUKOr ynyTCTBa 3a pyKoBarbe  oApxasarbe ypehaja u3 npojekta), (3a TeXHUUKO ynyTCTBO AaTu
npvmep / wabnoH ynyTacTea kako 6u cBa 6una yHudrumpana)

- W3paau wema ynpassbatba,
- W3paam noTpeGHux enemeHata 1 Cknonosa
- Mucarby oarosapajyher nporpamMa 3a ynpassbare

~ MoHTaXu MexaTpoHCKor cuctema, , PLC-a, pauyHapa 1 onpeme

- MNopewasatby NapameTapa ypehaja,

- MpBoM nywTatby cucTeMa y paa, Bpweky Kopekuuje cuctema

BpepaHosarbe NpojekTa. MpykasaTi 1 NpeseHToBaTh ypaheHe npojekte MM wnpoj 3ajeal . K pUCcaTU M aHanM3NpaTy NpeAcTaB/beHe NpojexTe 3ajeAHo ca yyeHnumMa. Pasrosapati o TewkohaMa Ha Koje Cy yueHuum
HauNasum TOKOM peannsaumje NPojekTa U Ha Koje HauuHe Cy X Npesasuwinm.

Mpeanor npojekTHMX 3apaTaka y APYrom mMoayny:

MpojexTHu 3apartak 1: Ha nocrojehoj TpPaHCNOPTHO] TPaLM HEONXOAHO je PelwmnTi CUcTeM AonpeMe NPeTXOAHO NPUNPEM/beHNX eneMeHaTa. EnemMeHTu cy ncTux aumeHsunja u obnvka a pasnuuutux 6oja. EnemeHTu ca jeaHe ctpaHe uMmajy
ynpecosaHu MeTanHu feo. MoTpebHo je n3paauTi MaraumH ca cucTeMoM koju he usbsaumsaTn oapeheH 6poj enemeHata y oapeheHnM BpeMeHCKUM MHTepBanMMa Koje aeduHuwe onepaTep MawmnHe. EnemMeHTn ce nponywTajy Ao Kpaja Tpake n
v3zaBajajy ce y noce6Hoj KyTuju. CucTeM npenosHaje Kaaa je MaraumH npasaH v 3ayCTae/ba MawmHy.

MpojexTHu 3aparak 2: Ha noctojehoj TPaHCMOPTHO]j TPaLUM HEOMXOAHO je PeWwnTM CUCTeM COpTUpatba enemMeHaTa no 60ju. EneMeHTH Cy UCTUX AMMeH3Wja W MaTepujana a pasnnunTux 6oja (upHa, upsera, 6ena). Cuctem usasaja upseHe
6Gene penose ca ucTe cTpaHe Tpake y noctojehe kyTuje. OCTanu enemeHTy (UpHW) Ce NponywTajy A0 Kpaja Tpake u u3asajajy ce y noce6Hoj KyTuju.

MpojexTHu 3apaTtak 3: Ha noctojehoj TPaHCNOPTHO] TPaLM HEOMXOAHO je PelwmnTi CUCTeM NakoBarba eNeMeHaTa y HU3 o4 TpM KoMaja v ibxoBo npebaumnsarbe Ha NnaThopMy nopes TpaHCNOpTHe Tpake. CUCTEM Ha Kpajy Tpake no3uuuoHupa
erflemMeHTe y HU3 04 3 KOMaja 1 OHAA WX BaKYyMCKUM XBaTaunMa npuxsata v npebauyje Ha niatpopmy nopea Tpake.

MpojexThu 3apatak 4: MoTPe6HO je pewnTn CUCTeM NakoBakba enieMeHaTa Ha niathopmy. EneMeHTH Cy CriakoBaky y ABa HMBOA OABOjEHa KAPTOHOM KOju Ce PyuHO y6allyje. Y CBAaKOM HUBOY CMlakoBaHO je no 9 enemenara (3x3). EnemeHtun
ce npebalyjy noctojehuM CUCTEMOM yBEK Ha UCTO MECTO Y HU3Y 04 TP enemeHTa. MoTpebHo je:

a. leduHucatn nnatdopmy oarosapajyhux aumeHsmnja koja Moxe NpuxsaTT 9 enemeHata (TpU HW3a 04 NO TPM) KOja ce MOXE CNyLWTaTh 3a BUCUHY jeAHOr eNeMeHTa;
6. AeduHncaTun cuctem koju he o6esbeanTun dhopmuparse enemeHata y dopmaty 3x3.

MpojexTHu 3apaTtak 5: Ha UCTOj TPAHCNOPTHO]j TPauu Ha KOjoj ce peann3syje npojekar 1 pewuTn cucTem usasajarba AeNOBa KOjU Ca roprse CTpaHe WMajy MeTanHu aeo. [lenosu ce usasajajy y noce6Ho NpojekToBaH Wwapxep nopes Tpake,
TaKo Aa ocTajy y UCTOM nonoxajy kao kaaa Cy 6uny Ha Tpaum (MeTan ca roptbe CTpaHe) kako 61 onepaTep Morao 6p30 M Nako Aa AOMYHM MarauvH ca AenosuMa. Paa cuctema He cMe Aa 3ayCTae/ba Tpaky.

MpojexTHu 3aparak 6: MoTpe6Ho je M cuCTeM 3a T € UnoAa Ha NPUNP nenose. CUCTEM paau Tako LITO Ce YMOAA MOCTaB/ba Ha LMIMHAAP Mpece A0K Ce Ae0 NoCTaB/ba UCMOA Npece y WaboH kako 61 ce ocurypao
KBaNUTET Tj. UCTU NONOXaj unoae Ha aeny. Npecosarse ce oABMja U3 ABa Aena, NPBO Npeca Nonako yTUCKyje 4Moay AOK Ce AGNMMUYHO He YTUCHe Y MaTepujan Aena, HakoH yera ce Bpaha y Kpajreu ropreu nonoxaj u jow jeaHom, 6p3um notesom,
notephyje npecosarse. CucTem Mopa Aa UMa ABa OABOjeHa TacTepa 3a CTapToBarbe NPecoBarka Koja ce ApXe TOKOM Lieflor npoLeca NpecoBarba kako 61 ce MCrowToBanu ycnosn 6esbeaHoctu. Mpeca Mopa Aa MMa CUCTEM AeTeKuMje UCTPaBHO
NOCTaB/bEHOr Aena WCroa npece.

p pyke 3a iy npema mopeny

YKONMKO Cce HacTaBa peanuayje Kao yuerbe Kpo3 paj, WKOa 1 NOCNoAaBaL AETasbHO NnaHupajy v yTephyjy MECTO M HauMH peasiM3aumnje MCXOAA, M YHOCE UX y MIaH peanusaumje yuera kpos paa. MnaHuparse ce Bpwm Ha
FOANWIFLEM, MECEYHOM MW TEMATCKOM W AHEBHOM HUBOY. OpraHM30BaTh HaCTaBy Tako Aa yYeHWK y NOTNyHOCTV ByAe ynosHaT ca OpraHM3aunjom paaa nocoaasua v Aa ce NpuAPXaBa Mepa 3alTuTe Ha pady W Mepa 3awTuTe okonuHe. HactasHuk
~ KOOPAWHATOP yuetba Kpo3 paa na nm je NpoueHy pU3MKa Ha paaHOM MECTy Ha KOMe pade yYeHUUN 1 Aa 1M je M3Beo YBOAHY 0BYKy yuyeHuka o 6e36e4HOCTV v 3apaB/by Ha paay. MHCTPYKTOp BoAn
eBuAeHUMjy NponMcaHy yroBopoM 1 y 0r0BOPY Ca HaCTaBHUKOM ~ KOOPAMHATOPOM yuerba Kpo3 paa.

MpeanoxeHn NpojeKTHN 3aaaum ce MOTY NPUNArOANTM YCIOBMMA Paja NOCNOAABUa, ani Mopajy 6UTU CTOM HUBOA CIIOKEHOCTH, O YeMy pauyyHa BOAE MHCTPYKTOP U HAaCTaBHMK — KOOPAWHATOP y4eka Kpo3 paa.
6. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Mpw n3paau npojekTa Tpeba AeduHUCaTH UMb M MCxoAe NpojekTa. Ha ocHoBY uM/ba u ucxoaa Tpeba AeduHucaTh kpuTepujyme 3a npaherse 1 Bpea “ np j npoj . Uunb je pa yyenuum Hayve na
BPeAHY]y Pa3NMuNTE CerMeHTe peanv3aumje NPojeKTa, Te je 3aTo BaXHO KOHTMHYUPHO PasBUJaTh HHIXOBE KOMNETEHLM]E 33 NPOLeHMBatbe KBANUTETa U AaBaTU MPEMOPYKe 33 yHanpehuBatbe COnCTBeHor U Tyher pana.

KsanuTeT npoaykTa Huje npecyAaH y NpouernBary yCrewHocTH paaa yueHnka. OH He Mopa Aa byae naeanaH anv Tpeba Aa GyAe NpeAMeT BPeAHOBAbA M OCMULL/bABatba HauMHa Kako yHanpeauTu paa. HactaBHuk noce6Hy naxiby Tpeba
Aa 06paT Ha oCTBapeHOCT AedUHNCAHMX UM/beBa U UCXOAa NpojekTa. Mpaherbe 1 BpeaHOBake Yy NPOLECy NPOjeKTHe HacTaBe BPWe yYeHWUUM U HacTaBHUK. CXOAHO TOME HauMHU 3a BpeaHOoBare W npahere Cy pasnnunTu.

HacraBHuk Tpeba KOHTUHYMpPaHO Aa NpaTh Hanpeaak yYeHwKa, Koju ce OrneAa y HauMHy Ha KOoju yYeHUuM napTiumnupajy, kako npukynsbajy noaatke, Kako apryMeHTyjy, esanyvpajy, AoKyMeHTyjy uTta. Ja 61 BpeaHoBarbe 61no 06jeKTMBHO
My hyHKUM}M yuerba, NOTPEBHO je YCKaauTi HUBOE MCXOAa W HaunHe OlerbuBatba. Mpahetbe HaNpeaoBatba yYeHMKa Ce 0ABMja Ha CBAKOM 4Yacy, CBaKa akTMBHOCT je 406pa NpunKa 3a NPOLEHY HanpeaoBarka i AaBarbe NoBpaTHe UHhopMalmje.
YueHunke Tpe6a ocnocob/basaTi 1 0xpabpuBaTh Aa NPOLEtbYjy CONCTBEHM Hanpeaak y OCTBapuBatby 3adaTaka NpeaMeTa, Kao W Hanpeaak Apyrvx yyeHnka y3 oarosapajyhy aprymenTauujy.

CyMaTMBHO ouerbuBatbe je BpeaHoBatbe NoCTUrHyha yyeHnka Ha Kpajy CBaKor peannsosaHor npojekTa.

Y (hopMaTMBHOM BpeAHOBatbY HACTaBHUK 61 TpeGaso Aa NPOMOBMLWE FPYMHM AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumnma nospatHe MHpopmaumje, a
nospatHe uHdopMaumje AobnjeHe oA yHeHuKa KOpUCTM Aa Npunaroau nody4asarbe, oxpabpyje yyeHuke Aa ouerbyjy KBanuTeT ceor paja. Y popMaTMBHOM BpeAHOBakby HacTaBHUK 6u Takohe, Tpebano Aa onuwe Kako Ce yYeHWK MOHALWao y TUMy,
KaKo je KOMyHUUMPaOo, Aa /1 je 1 KONMKO 610 OArOBOPaH, OPJEHTMCAH Ha pesyJiTaTe, eukacaH NPUIMKOM 4OroBOPa U CpeMaH Aa NpuXBaTi OArOBOPHOCT.

penopyke 3a npema mopeny

HacTaBHWK — KOOpAMHATOP yuerba KpO3 paj MMa jacHy, OTBOpeHy v 6narospeMeHy KOMyHMKauMjy ca MHCTPYKTOpUMa oApeheHux oA CTpaHe MocsioAaBua y nornedy niaHmparba Hactase, akTMBHOCTM M UCX0AA, Kao 1 npahetba akTUBHOCTN
yueHuKa.

HactaBHMK - KOOPAMHATOP y4era Kpo3 paja M MHCTPYKTOp 3ajeaHo yTephyjy kputepujyme 3a hpopmaTBHO npahere yYeHnykux nocturHyha, Bple onepaumoHanusaumjy ucxoaa u nnaHvpajy cyMaTMBHO ouersmBarbe. ®opMaTUBHO
OueHMBatbE je OCHOBHM METOA MPOUEHE AOCTUTHYTUX M OCTBAPEHMX MCXOAA 33 YYEHMKa KOju Y4 Kpo3 paa.

HacTaBHuK, y capaatby ca MHCTPYKTOPOM, cacTae/ba JIUCTY 3@ BPEAHOBakbe KOjy NomMyHasa MHCTPYKTOp.

HacTaBHWK KOOpAMHATOP yuerba KpO3 paj W MHCTPYKTOP, Ha MOYETKY WKOJICKE FOAMHE UM Ha NOYeTKy TeMe/MOAYNa ynosHajy yueHuke ca KputepujyMnma hopMaTUBHOT M CyMaTWBHOT OLetbuBarba.

WHCTpykTOp Npath ak y xona Ha OCHOBY Y KpuTepujyma u o Tome 6nar TaBa - Topa yuetba Kpo3 paa.

HacTaBHMK KOOPAWHATOP yu4erba KPo3 paA GOpMMPa CYMaTMBHY OL@HY 3a CBAKOT yYeHWKa Ha OCHOBY yHanpes yTBpheHUX KpuTepujyMa 1y capasky ca MHCTPYKTOPOM, y3uMajyhu y 063up cneumduyHoCTH peanusaunje HacTasHor
npoueca koA nocnoAasua.

Mpenopyuyje ce Aa y4eHnum, koju ce obpasyjy npema AyanHom mMoaeny, Boae AHEBHUK nNpakce, y 06/1MKy KOju npenopyyyje HacTaBHWK — KOOPAMHATOP yuYetba KPO3 paj M MHCTPYKTOP @ Y KOju YHOCE ONWUC W3BPLUEHMX PafoBa M CBOja
3anaxarea.

MoxesbHo je ce Aa ce HakoH oapeleHe UennHe UM Moayna OpraHu3yjy NpoBepe CaBNaAaHoCTH NPaKTUUYHNX BEWTHHA KOjUMa 61 NPUCYCTBOBANM W HACTABHUK ~ KOOPAMHATOP yuerba KPO3 Paj U UHCTPYKTOP. M360poM aaekBaTHUX 1
KOHKPETHMX NPaKTU4HUX 3aAaTaka ce Mepu HUBO AOCTWUIHYTOCTM MIaHNPaHNX MCXOAA BELUTMHA 3@ M3abpaHn MOAYN UM LeNWHY.

Hasue npeamera: TECTUPAHE U AUIJATHOCTUKA MEXATPOHCKUX CUCTEMA
1. OCTBAPUBAHA OEPA30OBHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

1.1. MPEMA MJIAHY ¥ NPOrPAMY HACTABE M YYEHA!

HACTABA

PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

v 124 30 154

1 YKonuKo nporpam cagpxu camo npakTuuHe obnuke Hactase

1.2. MPEMA MJIAHY U NPOrPAMY HACTABE W YYEHbA - IVAJIHO OBPA30BAHE2

HACTABA

PA3PEQ YKYMNHO
Teopujcka HacTaBa Bex6e Yuerbe kpo3 pag* Yuerse kpo3 paa (Hactasa y 610ky) *

v 124 30 154

2 YKONVKO Ce nporpam peanusyje y cknady ca 3akoHoM o AyanHoM o6pasosakby

* MoTpe6Ho je Aa WKoNa  NoCnoAaBaL AeTasbHO UCTINaHMpajy W YTBPAE MECTO M HauMH peannsaumje MCX0Aa, M YHeCy MX Y MNaH peanusaumje yuerba kpos paa
HanomeHa: y Tabenama je npukasaH roaniutsn GoHA Yacosa 3a ceaku 061MK pada

2. UWBEBU YYEA:

- Yno3HaBatbe yyeHMKa ca TeXHNYKOM ANjarHOCTUKOM MeXaTpOHCKUX cucTemMa

- YNo3HaBatbe yueHuka ca napameTpuma CTaka padHe MCMPaBHOCTU MEXATPOHCKUX cucTeMa

-y yueHuka ca AeTekunje n 0TKa3a Ha MeXaTPOHCKNM CUCTEMUMA

-y yueHuKa ca np! MepHNX ypehaja TexHWuYKe AMjarHOCTUKE MeXaTPOHCKUX cucTema

- Ocnoco6rbaBatbe yueHnka 3a Ciposoherse NocTynaka AWjarHOCTMKe M TeCTUparba MexaTpoOHCKOr cuctemMa

- OcnocobrbaBatbe yyeHnKa 3a CaBecHo, OATOBOPaHO W edukacaHo obassbatbe NocTynaka TecTuparba v AujarHocTuke

- PasBujarbe CBECTM O BaXHOCTM TECTUPakba W AMjarHOCTUKOBatba

3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NOIMOBU CAAPXAJA
ncxoan

TEMA NPEMOPYYEHWU CAAPXXAIU / K/bYYHU MNOIMOBU CAAPXAJA
Mo 3aBpLeTKy Teme yyeHuk he 6uTK y cTamwy aa:

MNOCTABUTE NUTAKE
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« Knacudmkauuja anjarHose u AnjarHoCTUYKMX napameTapa

* HaBe/le BPCTe AWjarHo3e CTarba MeXaTPOHCKUX chCTeMa « ETane y npouecy anjarHose v oapehyBarbe onTuManHe npoueaype

* HaBe/le AMjarHOCTUUKe NapaMeTpe MexaTpPoHCKUX cucTeMa « KOHTPONIa PaaHe CIOCOBHOCTH MEXATPOHCKOT CucTeMa

¢ CNPOBOAV NPOLEC TeXHUUKe AnjarHocTuke  YCMOCTaB/batbe 3aKOHUTOCTU MPOMEHE NapaMeTapa CTarba U HUXO0BE NOroAHOCTY 33

CncreMmn TexHUUKe AnjarHocTuke KOHTpONY

* 06jacHU CTPYKTypy TeXHUUKE AnjarHoCTUKe

« HaBe/e BPCTE OTKA3a MEXATPOHCKUMX cHCTEMa * 1360p MepoaaBHNUX papHUX napaMeTapa 3a AedUHUCArbE CTakba padHe UCMPaBHOCTM

« cakynu p He uHGop * MeToae AeTekumje U NoKaumja 0TKasa Ha OCHOBY CHUMJbEHUX CUrHana

umje o MCTeMy W HacTanoM kasapy

Krby4HuM nojMoBu: aAnjarHocTuka, MeToAe AnjarHoCTuke

* noAelasa NPUTMCaK y MHEYMaTCKMM W XWAPaY/IMUHUM CUCTEMUMA HAKOH Meperba

« MpoBepa MCNPaBHOCTV BOAOBA W 3aLUITUTHUX €/leMeHaTa MexaTPOHCKUX ypehaja 1
cuctema

* nojelasa LUeBHe BOAOBE HAKOH MPOBEPe Ha HenpomnycHoCT

* NPOBEPYV BPEAHOCTH ENEKTPUUHMX BENYMHA Y MEXATPOHCKOM CUTeMy (HamoH, CTpyja, OTrop v cHara)
« Paj aKTyaTopa 1 Herosux AeoBa y MexaTpoHCKUM CUCTEMUMA
* NpoOBEpPU Hanajarbe eHeprujoM MexaTpoHCKOr cucTema
* YNpaB/bauky 610K y MEXATPOHCKNM CUCTEMUMa
 NPOBEPY MCMPABHOCT EHEPreTCKOr, YNPaB/badkor 1 U3BPLIHOT 6710Ka
 ArperaTi 3a Npou3BoAtbYy eHepruje
n ] by j * NpoBepu XapaBepcku U codTBepCkM MHTepdEejC Kao U KOMNAaTUBMNHOCT XapABEPCKMX KOMMOHEHTH
MeXaTpOHCKNX cucTeMa

 Bogoeu MexaTpoHckux ypeheja u cuctema
* NpoBepw paaHo CTare ypehaja 3a Meperbe Genexerba NoKpeTta, NpUTUCKa U TeMnepaTtype
« OCHOBHM MOCTYNUM NpoBepe (MCTMTUBALE 3BYKa, BU3YE/IHA OMTUUKA MCMIMTMBAA
* NpoBEpY paaHo CTarbe ypehaja 3a Genexerbe rpaHNuHUX BPEAHOCTM, HAPOUMUTO CKIOMKYW W CeH3opa  [uta.)

* nogewasa paaHe napameTpe ypehaja 3a Meperbe Genexerba NoOKpeTa, NPUTMCKa U TeMnepaType 1

* MocTynuu Meperba paaHWX NapameTapa (Temnepatype, yraoHe 6paute u 6poja
ypehaja 3a 6enexerbe rpaHMyHUX BPEAHOCTU (CKIONKE U CEH30pU)

obpTaja, 06pTHOI MOMEHTa, MexaHu4ke cHare)
 NojewaBa akTyaTope Ca CUryPHOCHO-TEXHWYKE TauKe rieauwra KrbyuHu nojmMosm: dyHKUMjE MEXATPOHCKMX CUCTEMa

* noaelwasa perynauvoHe napametape ypehaja 3a ynpae/batbe, perynaumjy 1 Haasop

* yHece ynpassbayku nporpam

© M3BPLUIK M3MEHE YNPaB/baUKuX Nporpama
* Ynpas/bauki nporpamm
* NpUMeHM TecT nporpame
* Tect nporpamn
RnjarHosa crara ynpasssauke ucnpasrocty | * TECTMPA aM/MKATUBHE NPOTPaMa 3a HYMEPUHKO YNpaB/batbe « Fpeuke ynpoemarea
MexaTpoHCKOr cncTeMa © NPOLEHN YNpaB/batbe y PasnumuTUM 06MUMMa peanusaumje
* EBnaeHumje
* Haarnena paa NPOrpaMa y MEXaTpOHCKUM CUCTEMUMa
Krby4Hm nojMosu: Tect nporpamm
* KOpUryje youeHe rpewake ynpassbatba

* eBUAEHTMPA NPOMeHe y XapABepy U codTeepy

* BpcTte v HaunHu nsbopa Tecta
* Ynora nsabpaHor Tecta

* HaunH npumeHe Tecta
* onabepe oarosapajyhu Tect-nporpam o MocCTynuM TeCcTMpatba U UCUTUBaKa UCMPaBHOCTU €NEKTPUUHNX, eIEKTPOHCKNUX,
© TECTMpa CMCTEM NO NPONMUCAHO] NPOLEAYpY OA CTpaHe npoussohada XNAPAYNNHKNX, MHEYMATCKUX 1 MEXAHUHKNX KOMMOHEHT

TecTuparbe MeXaTPOHCKNX cucTeMa « eBUAEHTMPA pesynTaTe TecTUparba « Mpoueaype TecTMparba Npema ynyTcTey nponssohaya

o yKaxe Ha BaXHOCT TECTUPAIba U AMJArHOCTUKOBAA 1 HUXOBOF 06aB/batba Ha CaBecTaH, 0ArosopaH 1| ® BPCTE TECTUPatba U UCUTUBAtA (MEPUOANHHO, MPEBEHTUBHO M AMJArHOCTNYKO)
eduKacan HaumH « AHanu3a pesynTaTa TecTMparba

* EBuaeHumje Tectvpara

KJbyuHM MOjMOBM: NOCTYNUM TeCTpakba, Npoueaype TecTupatba, esnaeHumje
TecTuparsa

* Mopewasarbe/nocTap/barbe Napametapa cuctema

MywTamwe MexaTpOHCKOr cucTeMa y paa

* NPOLIEHN, HAaKOH TecTupara, 6e36e4HOCT M CUrypHOCT cucTema
* noagecw/noctasu NapameTpe cuctema

* NYCTM MEXaTPOHCKM CUCTEM Y paa

* KapakTepucTuuHu napameTpu pada Aenosa MexaTpoHCKUX cucTeMa
* Ynpae/baukun UHTEpdejc MexaTpoHCKOr cuctemMa

¢ HauuHu nogewasarbe pafia MexaTpPOHCKOr cucTeMa

K/byuHM nojMoBM: NapaMeTpy pada MeXaTpoHCKOr cucTeMa

* M3BpWwK UCNnUTUBaKbE UCMPaBHOCTW AeN0Ba MexaTPOHCKMX ypehaja u cuctema y oarosapajyhum

ycnosuma * MapameTpu pasa Aenosa MexaTPoOHCKOr ypehaja u cuctema

* M3BpwiK ncnuTHBatbe pada AesloBa MexaTpoHCKMX ypehaja 1 cuctema y oarosapajyhum ycnosuma

Hacrasa y 6n1oky * Ynpassbayku nHTepdejc MexaTpoHcKor ypehaja u cucrema

¢ M3BpLWN M3MeHe ynpas/badknx nporpama « Mogewasarbe paga MexaTPOHCKOT ypehaja 1 cuctema

« Moaecv napameTpe paaa MexaTpOHCKMX ypehaja u cuctema y oarosapajyhum ycnosuma

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha noueTKy cBake TeMe y4yeHUKe yNno3HaTh Ca UM/beBMMa U UCXOAMMA HacTaBe, OAHOCHO yuerba, MNaHOM Pajaa M HauMHUMa ouerbuBarba. Caapxaju 0Bor npeaMeTa Tpeba 3HayajHO Aa NPOLMPE TEXHNYKA 3Harba YUeHNKa Koju Cy UM
HeonxoaHa 3a yK/byumBatrbe y npouec paaa U npoussoare. Hactasa oBor npeameTa ce peanusyje y nabopatopujn 3a MexaTpoHuky. Mpeamer ce peanusyje kpo3s sex6e (124 vaca) u 6nok Hactasy (30 yacosa). Oaerbere ce aenu Ha rpyne Ao 10
yueHnKa NpuIKoM peanusaunje Bex6y u HacTase y 610Ky. Bex6e paanTi ceake Heaesbe Mo YETUPK CriojeHa yaca. 3a peasn3aumje HacTase NOTPEGHO je 06e36eAnTH MUHNMANHO TPU PasNnuMTa edyKaunoHa MexaTpoHcKa cucTeMa
(MexaTpOHCKM CUCTEM 3a ANCTPUEYLM]Y PaAHUX NPeAMETa, MEXaTPOHCKM CUCTEM 3a COPTMPakbe PaAHWX NnpeaMeTa, poboTcka CTaHMua, CET NHeyMaTuKe, CeT eNeKTPoNHeyMaTike, NOKPETHa Tpaka 3a 3arpesarbe paaHux npeameta, LUHL MawuHe u
1), codTBEp 33 MOAENMPaKbE, CHMYIALM]Y 1 TECTUPAHE MEXaTPOHCKUX CUCTEMa.

Ha noueTky cBake Teme yueHMKe ynO3HaTH Ca LM/LEBMMA M UCXOAMMA, MIAHOM Pada W HauMHUMa OuerMBaka. Mpu 06paam CBake HAaCTaBHE JeAMHMUE, KOPUCTUTX OYMTIeAHa HAaCTaBHa CPEACTBA: CKUUE, WeMe, MaKeTe 1 cacTasHe Aeose
MexaTpoHCKUX ypehaja n cuctema. Yuenuum Tpeba na oBnaaajy paaoM MexaTPOHCKMX CUCTEMa, Aa Ce ynosHajy ca eNeMeHTUMa KOju ra YuHe, aHanusupajy ynpasbayke weme.

[MjarHoCTUKY W OTKNarbarbe HenpaBuIHOr Pada CBAKOT MOjeAMHAUHON eNeMeHTa MeXaTPOHCKOr cucTeMa Tpeba 06paauTi Nocie AeTasbHOr yno3HaBarba NPUHLUMNA pada. HakoH Tora KBapoBe NPOYYUTH y CKIOMY OCTanux Aenosa, ca
yo HuxoBe Mefy Teopujckn NMpUcTyn oBor Aena Tpeba nosesaT ca NPaKTUYHUM AENIOM HacTaBe.

Y yBOAHOM Aeny Koju je y y 610Ky OA YeTMPK Yaca HaCTaBHWMK MCTUYE UMb W 3aAaTke OAroBapajyhe HacTaeHe jeanHuue, 3aTUM peannsyje TEOPNjCKM ABO HEOMXOAAH 3a NPaKTUYHM Paj y4eHWKa y kabuHeTy. YBOAHM Aeo YeTBopoyaca, y
3aBMCHOCTM OA CaApXaja HacTaBHe jeAuHWuUe, MOXe Aa Tpaje Hajsuwe 30-45 MuHyTa. HakoH Tora OpraHu3oBaTh akTMBHOCT KOja, y 3aBUCHOCTY OA TeMe, MOACTUYE M3rPaAtby MPaKTUYHNX BEWTHHA, aHanu3y, KPUTMYKO MULITbetbe,
MHTEPANCUMNNNHAPHO NOBe3NBarbe. AKTUBHOCT Tpeba Aa, NOpeA NPaKTUYHOT Pada, yKibyuyje U NoBesuBarbe Caapkaja pasNuuuTiX HaCTaBHUX NpeaMeTa (HNp. XMAPayAMUKe W MHeyMaTcKe KOMMOHEHTE, MalUMHCKM eNeMEHTU, XMAPayIuiku 1
NHeyMaTCKu CUCTEMM Kao 06jeKTH ynpasrbakba, eNeKTPUYHM MOTOH M ONpeMa y MexaTpOHNLM, Mepetba HEeeneKTPUYHNX BeMUMHA, eNeKTPOHNKA, CUCTeMU YNpaB/batba Y MexaTpOHULM), TeMa u 0bnacTy ca kojuma ce cycpehy v u3BaH wkone.
AKTUBHOCTM OCMUC/IUTK Tako Aa nosehasajy MOTMBaUMjy 3@ NPaKTUYaH Pajl v y4Yerbe U NOACTUYY (opMMparbe CTaBoBa, yBep 1 cuctema Y BE3U Ca pa3BojeM KPeaTUBHOCTM, CMOCOBHOCTM BPeAHOBaKa M CaMOBPeAHOBarba.

Caapxaje Nporpama je HEOMXOAHO Peanu3oBaTH CaBPEMEHUM HACTaBHMM METOAAMa U CPEACTBUMA. Y OKBUDY CBaKe MPOrpaMcKe LieNuHe, yueHmKe Tpeba 0crnoco6/baBaTit 3a: CaMOCTasHO NPOHaNaxXeke, CUCTEMATM30Bae U Kopuliherse
MH(bOPMaUMja 13 pasiMumMTX N380pa (CTPYUHa /IMTEPaTYpa, MHTEPHET, Yaconncy, ybernum); BU3yeNHo onaxatse, nopeherse n Be3sa usmehy p: n ; TUMCKU Pajl; CaMOMpOUEHy; NpeseHTauujy CBojux paaosa u
rpynHuMX npojekarta u ecukacHy BusyenHy, BepbanHy n nucaHy KoMyHuKaumjy.

Pap Ha ypehajuma/cucTeMnma peannsoBaT Tako Aa y4eHUUN NPBO YNo3Hajy OCHOBHE AeN0Be, HIUXOBY Y/Ory, MEcTo Ha ypehajuma, anaT n MHCTpyMeHTe 3a Meperse NapaMeTapa MexaTpoHcKor cucteMa. Mocne Tora Mory Aa npehy Ha
KOHCTaToBarbe paaHe CNOCOBHOCTM CUCTEMA, OAHOCHO HEeNCNPaBHOCTY y pady. YUeHUUN KopucTe oArosapajyhe MeToae AnjarHocTike, TecTvpajy MCMpaBHOCT cuCTeMa M NyluTajy cucTeM y pad. YueHnumMa je notpe6Ho HarnacuTu cee Mepe
3awTnTe npi 3ar n paa nojeanHux ypehaja Kao v 3aWwTnTy Ha paay TOKOM MOCTyrKa TecTuparba.

MNpenopyyeru 6poj yacosa no Temama je cneaehn:

* CucTeMmn TexHuyke anjarHoctuke (12 yacosa)

« MpoBepa 1 nogewasamwe dyHKUMja MEXATPOHCKMX cucTema (18 yacosa)
 [injarHosa cTara ynpas/badke UCTIPABHOCTI MEXATPOHCKOT cucTeMa (18 uacosa)
* TecTuparbe MexaTpoHCKuX cuctema (52 yacosa)

* MywTare MexaTPpoHCKOr cucteMa y paa (24 vacosa).

Y Temn CMCTeMM TeXHUUYKE AMjarHOCTHKe 06paTUTH Naxtby Ha NojaM AMjarHOCTUKE M ANjarHOCTUYKUX MapaMeTapa, KOHTPO/IM paaHe CnocoBHOCTH cucTema, M36op MeToAa AeTeKumje v okauuje oTkasa.

Y temu N " mexa
bYHKUMOHANHOCTM MOCMATPaHOT MEXAaTPOHCKOT CUCTEMA Kao LieNnHe.

, NOTPe6HO je 06paTUT! Naxby Ha NPoBepy PaaHWX NapamMeTapa oApeheHnx enemenata yHKUMOHaNHUX AeNoBa cUCTeMa MojeauHayHo W Ha NpoBepy

Y Temn AnjarHosa crama y " . Moce6Ho nokasatn

moryhHocTu Bohersa oaroBapajyhux esuaeHumja.

, 06pPaANTU NOCTYNKe U3MEHa yNpaB/badkiux Nporpama, TeCTMparba Nporpama, n je Haj rpewaka ynp

Y Temn TecTupare MexaTpOHCKMX CUCTeMa, 06paTTH Naxby Ha n3bop oarosapajyhux TecT nporpama u cnposoherbe nponncaHe nMpoueaype TecTuparba cucTeMa oA CTpaHe npoussohava.
¥ Temn MywTatse MEXaTPOHCKOT CUCTeMa Y PaA, 06paTUTh Naxiby Ha Mepe 6e36eAHOCT M CUTYPHOCTM Ha pajy v oapeheHa noaelwasarba Koja Cy NponucaHa oA CTpaHe nponssohaua.
NABOPATOPWICKE BEXXBE

1. injarHocTuka 1 OTKnarake KBapoBa y CHCTEMMMA Ca BPEMEHCKMM 1 6pOjaukuM umknycuma

- AnjarHocTika u oTknakatbe HenpasunHor pada Modena ypehaja nakepuue

- AnjarHocTika u oTkNakbatbe HenmpasuIHOr pada Ha Moaeny ypehaja 3a nensbere paaHux npeaveta

2. vjarHocTvika v oTKnatbarbe Ksapa

- AnjarHocTika u oTknakbatbe HenpasuHOr pada Ha Moaeny ypehaja 3a sbaunsarbe AenoBa ca NOKPETHNX Tpaka

- AnjardocTika u oTknarbatbe HenpaBuHOr pada Ha Moaeny ypehaja 3a passpcTaBatbe Aenosa

- AnjarHocTika u oTknarbatbe HenmpasuIHOT pada Ha Moaeny ypehaja 3a nojeavHauHo A0AaBakbe Ae0Ba W3 rPaBUTaLMOHOr MarauvHa
(Mnc)

3. jarHocTvika v oTKNatbatbe KBaposa Ha AMAAKTUYKOM
- AnjarHocTika u oTknarbatbe HenpaBuHOT pada cucTeMa Ha CTaHuuM 3a AucTpubyumjy MMC-a

- AnjarHocTika 1 oTkNakbarbe HeMpaBuIHOT Pada CMHXPOHW3aLMU pada CTaHuLa 3a ANCTPMBYLMjY M copTupatbe MMNC-a

- AnjarHocTika 1 oTknakbarbe HenmpaBuIHOT pada cUcTeMa CUrHaunMsaumje Ha CTaHuuM 3a copTuparbe MMC-a

- AnjarHocTika 1 oTknakbatbe HenmpaBuIHOT pada HenpasuIHOT paja POBOTCKe CTaHWLe 3a NpeMelUTatbe pagHUX NpeaMeTa

- AnjarHocTika n oTknakarbe HeMpaBuIHOT pada CMHXPOHW3aLMIU pada CTaHuua 3a ANCTPMBYLMjy M poboTcke cTaHuue MMC-a
- AnjarHocTika u oTknakbatbe HenmpaBuIHOT pada NpecTaHka paaa MOAYNapHOT MPOM3BOAHOT cucTeMa

- AnjarHocTika u oTknarbatbe HenpasuIHOT pada HenpaBWHOT pada Tpake Ha CTaHWuUyM 3a copTuparbe MMNC-a

MNOCTABUTE NUTAKE

- [jarHocTuka 1 oTkNararbe HeNpaBsuIHOT Paja CUCTeMa 3a COpTUPatrbe MeTasHUX MpeAMeTa Ha CTaHuuM 3a copTuparbe MMC-a
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4. [injarHoctika 1 OTkNakare KBaposa y CUCTEMUMa TPake 3a 3arpesatbe

- BujarHocTuKa W oTKNarbatbe HenpaBuHOr pada NHeyMaTcKor Aena Tpake 3a 3arpesarbe

~ BujarHocTuKa 1 oTKNarbatbe HenpaBuIHOr Pada NOroHCKOr MOTopa Tpake 3a 3arpesarbe

- [njarHocTika 1 oTKNarbarbe HenpasuIHOr pada rpejaya Ha Tpauu 3a 3arpesarse

5. njarHocTuka v oTKNarbarbe HeMpaBusIHOr Paja NHeyMaTCkuxX CUCTEMa Ca PeAOCNeAHUM YNpaB/barbeM

Ose Bex6e Cy NpeAnosn. MehyTum, c 063MpoM Ha M360p eayKaUMOHMX MEXaTPOHCKMX CMCTEMa Kao CPeACTBO 3a y4erbe, OHe Ce MOry MPpMNaroAMTH oaabpaHnuM CUCTEMMMA 33 HacTaBy.

MpenopyueHe Bexx6e 3a 6510k HacTaBy:

* [injarHocTuKa u oTKNarbarbe KBaposa y paay MHAyCTpujckor po6oTa y npouecy \je paaHux np (umK-uak n; Wmja, paanjnHa umja)
* [injarHocTuKa n OTKNarbarbe KBapoBa y pady M NoCTaB/bakbe napamMetapa ynpas/baykor CUCTeMa HyMepUUKW ynpase/baHux MalwuHa (rnoaganuua, crpyr, nacep, 3/ wramnay uta.)

HacraBsa y 6710Ky ce MOXe peann3oBaTi y TOKY WKO/ICKe roAnHE WNK Ha Kpajy Apyror nonyroavwTa. Pacnopea peanusaumje Hactase y 610Ky n3pahyje cama WwKona, y 3aBUCHOCTM OA TOra Aa /in je peanusyje y WKOACKOM KabuHeTy
(paavonnum) unu npeaysehy.

YKONMKO ce HacTaea OABMja NpeMa AyasHoM MOAeNY, OHAA WKONa W NoC/0AaBaL AeTabHO N1aHupajy v yTBphyjy MEcTo 1 HauuH peanusaumje NCXoaa, M YHoCe WX y MNaH peanusauuje yuerba Kpos paa. HacTasHUK - KOOPAMHATOP yuera
KpO3 paa M MHCTPYKTOp 3ajeaHo yTephyjy kpuTepujyme 3a hopMaTUBHO npahere yYeHUkux nocturHyha, Bplwe onepaumoHanvsaumnjy ucxoaa v nnaHupajy CyMaTUBHO OleruBare. AKTMBHOCTM yYeHMKa y Npouecy peanusaumje yyera Kpos paa
ce ycknahyjy ca aKTMBHOCTMMA NPUIMKOM n3soherba Teopujcke HacTase. HacTaBHuk/ MHCTPYKTOp NpoBepaBsa Aa /vt je NOoC/oAaBal M3BPLIMO MPOLIEHY PU3NKA HA PAaZAHOM MECTY Ha KOME pade MIaju v Aa Jin je N3BEO yBOAHY 0BYKy Miaanx o
6e36enHOCTM 1 34paBsby Ha pady. HacTasa y 610Ky ce peanusyje Kao y4erbe Kpo3 paj, Y TOKY LIKOJICKE FroAWHE WM Npej Kpaj Apyror nonyroauwra. Mnax peanusauuje 610k HacTase 3ajeAHo uapahyjy nocnoaasay v LWKoNa, NpeMa ConcTBeHnM
notpe6ama n moryhHoocTuma.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

Y HacTaBu OpUjeHTUCaHOj ka AOCTM3akby UCXoAa npaTe Ce U BpeaHyjy Npouec HacTase M yuyera, nocTurHyha yyeHuka (NpoayKTW yuersa) u concTeenun paa. HactasHuk Tpeba KOHTMHYMPaHO Aa NpaTu Hanpeaak yueHuka, Koju ce orneaa y
HaUMHY Ha KOjW yYeHWUM NapTumMnmupajy, Kako MpuKyrnsbajy NoaaTke, Kako apryMeHTyjy, eanympajy, A0Ky iy vTa. Aa 6u € 6U10 06JEKTUBHO M Y (YHKUM]U Yuerba, MOTPEGHO je YCKNaANTM HMBOE CXOAA U HauMHE OLeHMBakba.
Mpahetrse HanpeaoBarba y4YeHWKa ce 0A4BMja Ha CBAKOM Yacy, CBaka akTMBHOCT je Aob6pa npuavka 3a NpoueHy Hanpeaosakba W JaBare NoBpaTHe MHbopMaumje. YueHuke Tpeba ocnocobbaBaTi M oxpabpueaTi Aa npoueryjy CONCTBEHU Hanpeaak
y oCTBapuBarby 3ajaTtaka NpeAMeTa, Kao v Hanpeaak Apyrux y4eHuka ys oarosapajyhy aprymeHTaunjy.

CyMaTMBHO ouerbuBatbe je BpeaHoBarbe NocTUrHyha yyeHnka Ha kpajy ceake peannsosaHe Teme. CyMaTWBHE OLeHe ce A06Ujajy M3 KOHTPOSIHMX UM MUCMEHNX PajoBa, TECTOBA, YCMEHOT UCMUTUBakba, CaMOCTaNHUX WM FPYNHUX pasoBa
yueHuKa. Y npouecy ouerMBarba HacTase y 610Ky NOXesbHO je KOPUCTUTM AHEBHWK Paja yueHuKa.

Y dopMaTUBHOM BpeAHOBatby HacTaBHWK 61 Tpebano Aa NpoMOBMIIE rPyNHU AMjanor, Aa KOPUCTW NUTarba Aa 61 reHepucao noaaTke W3 haukux naeja, anu v Aa NOMorHe passoj haukux uaeja, Aaje ydeHuumuma

nospaTtHe uHdopmMaumje, a nospaTHe MHdOpMaumje aobujeHe oA yHeHMKa KOPUCTK Aa Npunaroan noaydasarbe, oxpabpyje yuYeHuke Aa oueryjy KBanuTeT cor paja. M36op MHCTpyMeHTa 3a JopMaTUBHO BpeAHOBakbe 3aBUCK 04 BpCTe
aKTMBHOCTM KOja Ce BpeaHyje.

penopyke 3a npema mopeny

HacTaBHWK — KOOpAMHATOP yuerba KpO3 paj MMa jacHy, OTBOpeHy v 6narospeMeHy KOMyHUKauMjy ca MHCTPYKTOpUMa oApeheHux oA CTpaHe Moc/ioAaBua y nornedy nnaHmparba Hactase, akTUBHOCTM M UCX0AA, Kao 1 npahetba akTUBHOCTN
yueHuka.

HactaBHMK - KOOPAMHATOP y4era Kpo3 paja M MHCTPYKTOp 3ajeaHo yTephyjy kputepujyme 3a popmaTBHO npahere yYeHnukux nocturHyha, Bple onepaumoHanusaumjy ucxoaa u nnaHvpajy cyMaTMBHO ouersmBarbe. ®opMaTUBHO
OlerbMBatbe je OCHOBHM METOA MpOLEeHe AOCTUIHYTUX U OCTBAapPEHMX UCXOAA 3@ YYeHNKa KojW yun Kpo3 paa.

HacTaBHuK, y capaarby Ca MHCTPYKTOPOM, CacTas/ba /IUCTY 3a BPeAHOBakbe KOjy NomMyHasa UHCTPYKTOp.

HacTaBHWK KOOPAMHATOP yuerba KPO3 Paa 1 MHCTPYKTOP, Ha MOYETKY WKOJCKE rOAMHE MW Ha NOYETKY TeMe/MOAYNa ynosHajy yueHuke ca KpuTepujyMiuma hopMaTUBHON U CyMaTUBHOR OLerbuBarba.

MHCTpYKTOp NpaTh aK y Ko Ha OCHOBY Y KpuTepujyma u o Tome 6narosp o6asewrTaBa - TOpa yyera Kpo3 paa.

HacraeHuk koopavHaTop yuetba Kpo3 paa ¢hopMMpa CyMaTUBHY OLLEHY 33 CBAKOr YYEHWKa Ha OCHOBY yHanpesa yTBPHEHWX KpUTEpPUjyMa W y Capajtbkt Ca UHCTPYKTOPOM, y3uMajyhu y 063up cneundnyHOCTH peanusaumje HactasHor
npoueca Koa nocnoAasua.

Mpenopyuyje ce Aa y4ernum, Koju ce 06pasyjy npeMa AyanHoM MoAeny, BOAE AHEBHWK NpaKce, y 06/MKy Koju Npenopyuyyje HacTaBHWK — KOOPAVHATOP yuerba KpO3 PaA M MHCTPYKTOP a y KOjM YHOCE OMWC M3BPLUEHNX PafoBa U CBOja
3anaxarea.

MoxesbHo je ce Aa ce HakoH oapeleHe UenuHe UM Moayna OpraHu3yjy NpoBepe CaBNaAaHoCTV NPaKTUUYHNX BEWTHHA KOjUMa 61 NPUCYCTBOBANM N HACTABHUK ~ KOOPAMHATOP yuerba KPO3 Paj U UHCTPYKTOP. M360poM adeksaTHUX 1
KOHKPETHMX NPaKTU4HUX 3aAaTaka ce Mepn HUBO AOCTUIHYTOCTM MIaHNPaHNX MCXOAA BELUTMHA 3@ 3abpaHn MOAYN UM LeNuHy.

Hasus npeamera: OAPYXABAHE N MOHTAXKA MEXATPOHCKUX CUCTEMA
1. OCTBAPUBAHE OBPASOBHO-BACMUTHOI PAAA - OBJINLIN U TPAJAE

1.1. MPEMA MJIAHY U NPOrPAMY HACTABE U YYEHbA!

HACTABA
PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTaBa Hacraga y 6noky

v 124 30 154

1 YKonuKo nporpam cagpxu camo npakTuuHe obnuke Hactase
1.2. MPEMA MJIAHY W NPOrPAMY HACTABE W YYEHA - AIVAJTHO OEPA30BAHE2
HACTABA

PA3PEQ YKYNHO
Teopujcka HacTaBa Bex6e Yuerwe kpo3 pag* Yuerse kpo3 paa (Hactasa y 610ky) *

v 124 30 154

2 YKONMKO ce nporpam peanusyje y cknady ca 3akoHoM o AyanHoM o6pasosakby

* MoTpe6Ho je Aa WKoNa 1 NoCNoAaBaL AeTabHO UCTINaHMpajy W YTBPAE MECTO M HauMH peannsaumje MCX0Aa, M YHeCy MX Y MNaH peanusaumje yuerba kpos paa
HanomeHa: y Tabenama je npukasaH roaniutbn GoHA Yacosa 3a ceaku 061MK pada

2. UWBEBU YYEHA:

- YnosHaBarbe yyeHuKa ca CTaHAapAMMA W TEXHWYKMM NPOMMCMMA 3a M360p OMpeMe, MOHTaXe W OApXaBatba MeXaTPOHCKNX cucTemMa

- Ocr yueHuka 3a MexaTPOHCKMX CUCTEMa, Kao 1 3a NOCTynarse Npy 0ApXKasatby W OTKNatbaky HacTanux KBaposa

- Ocnoco6/baBarbe yUyeHnka 3a MOHTUPaE e/leMeHaTa MEXaTPOHCKOT CUCTEMa Ha OCHOBY TEXHUUYKE AOKYMeHTauuje
- Ocnoco6/baBarbe yyeHnka 3a NPEBEHTUBHO U KOPEKTUBHO OAPXaBatbe MalinHe U onpeme

- Ocr yJeHuka 3a e Tabnmua y KojuMa Cy AaTe KapakTepucTuKe MojeauHnx enemeHata u ypehaja

- Ocnocob/baBarbe yuyeHnka 3a aHanu3y hyHKUMOHasHE WeMe ynpaB/batba MEXaTPOHCKNX cucTemMa
- YNo3HaBatbe yyeHuKa ca JIOTMKOM MOHTaXe-AeMOHTaXe efleMeHaTa MexaTPOHCKUX cucTeMa

- Ocnocob/baBarbe yUyeHnka 3a ANjarHOCTUKY W OTK/atbatbe KBapoBa Ha e/1eMeHTUMa MeXaTPOHCKOr cucTeMa

- Ocr YYeHUKa 3a 1 napaMeTapa MexaTpOHCKOr cucrema

- OcnocobrbaBatbe YYEHUKa 3@ NPUMEHY TEXHUYKUX Mepa 3awTuTe 04 eNneKTpu4Hor yaapa

3. HA3MBM TEMA, MCXOIN YYEHA, MPEMOPYYEHN CAZIPXKAIN U KJbYYHMN NMOIMOBY CAAPKAIA
ncxoan

TEMA MPEMOPYYEHU CAAPXAIN / K/bYYHN NOIMOBU CAAPXAJA
Mo 3aBplieTKy Teme yyeHuk he 6uTK y cTamwy aa:

. . -
* HaBe/e OMacHOCTU Of eneKkTpUuUHe cTpyje KapakTepucTiike U 3aiTuTa OA CTPyJHOT yAaPa

y : . je.
« HaBEAE 1 OBJaCHM MEpe 3aLTUTE 0F CTPYIHOT YABPa Mepe 3awWT1Te 04 WTETHOT AeN0Barba eNekTpUYHe CTpyje

Be36eaHOCT sbyan, onpeme y [ : * /InuHa 3aWTUTHa CPEACTBA M NIMUHA 3aliTUTHa onpeMasa paj y
e « HaBOAM Npolieaype Npyxarba Npee NoMohu Npu yaapy enekTpudHe crpyje WHAYCTPUICKAM CHCTEMMMa

* HaBe/le IMYHa 3alITUTHA CPeACTBa

« Mpea nomoh koA cTpyjHOr yaapa

© NPUMEHN 33LITUTHY OMPEMY 1 3aWTUTHE Mepe KsbyuHN NOJMOBNE CTPYIHN YASP, 38WTWTA OF CTRYJHOT YARPa

« o6jacHu CTaHaapAe M HUBO CTaHAapAW3aLnje * Cranpapau

* CpOBOAV Mepe 1 oapeabe U3 NpaBuHWKa 3a oaroBapajyhe pagose unn * HuBo cTanpapavnsaumje

TexHWuKy obnact * MnaH OCHOBHOr oApXaBakba MalnHe/onpeme
np W ynytcrea ¢ ucnuTa 3ajate paaHe KapakTepucTuke MallimHe-onpeme « Mpoueaype oapxaBarba MalMHE W ONPeMe Y CaBPEMEHWUM NPOU3BOAHUM
« nposepu He, 3aWTUTHE 1 KapaKTepucTMKa MalnHe/ noroxuma
onpeme * YBohere HoBe MalMHe-onpeme y ynotpeby
* NPOBEPU KOMMNIETHOCT anata 3a OApXaBarbe KrbyuHu nojMoBum: npoueaype oapxasatba

* Papnwn Hanor

* YnyTCTBO 3a paa

* pasnuKyje BpCTe TeXHWUKe AOKyMeHTaunje « YnyTerBo 33 oapxasaree
* 06jacHu HaMeHy pasnMuUTMX BPCTa TEXHWUKE AOKYMeHTaunje « Lllema pasnararba TEXHMUKOr CPEACTBA
® 4UTa TEeXHUYKY AOKYMEHTauujy « Onepaumone amcre

* KOPWCTY OnepauynoHe nnucre

TexHWuKa AOKYMeHTauuja * MoTpaxwusatbe anata

nonytsasa o6pacue 3a eBMAEHUN]y CTakba M KBapoBa MaluMHe « MOTPaXNBAILE PEICPBHIX AENOBA M CPEACTABA 33 OADKABArLE

« nonytsasa o6pacue 3a noTp; pesep Aenosa n 3a
oapxasarbe

* 3apyxere anata
« nonyrasa o6pacue 3a 3aayxerbe anata Mospatkiua
« EBNAEHUM]a CTakba 1 KBapoBa MalunHe

K/by4HM NojMOBM: TexHWuKa AOKyMeHTachja

MocTynuu NpeBeHTUBHOT OAPXKaBatba * o6jacHn 3Hauerbe 1 3Hauaj NPeBEeHTUBHOT OApPXaBatba * 3Hauerbe M 3Hauaj NPeBEHTUBHOr OApXaBakba
* HaBeze 3ajaTKe NPEBEHTUBHON OApXaBatba * 3anaum NpeseHTVBHOT OApXaBarba
* M3BPLUIM NOAMA3MBatbE, AONMBAE PasHX hnyuaa v Masnea * OCHOBHO OApXaBatbe MalwnHe/onpeme
* ofjacHu NnaH oApxasarba MalWwuHe u onpeve « PeaosHM v BaHpeaHW npernean

MNOCTABUTE NUTAKE

* AEMOHTMPa AOTPajane U HeucrpasHe KOMNOHEHTE Mo NPONMCaHoj/  MpeBeHTMBHa 3aMeHa enemeHal

37 of 46 5/21/2024, 8:27 PM



Firefox

38 of 46

https://pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=

npenopyu4eHoj npoueaypu

* 3aMeHU KOMMNOHeHTe, pagHe (bnyuae U Masusa npema ynyTcTey npoussohada
onpeme .
K/by4HM NojMoBM:NpoLieaype NPeseHTUBHOT 0ApXKaBarba
* eBUAEHTMPA CBaKY WHTEPBEHUM]Y OApXaBakba

* HaBeAe 3a4aTKe M 3HaYaj NEpPUOANYHOT N NPEBEHTUBHON OAPXaBarba
MeXaTPOHCKMX KOMMOHEHTU 1 cucTeMa

* 06jacHN OCHOBHa CTarba CUCTEMa y NPOLECy oapxasarba

* HaBese nodeny oTkasa

 06jacHu nojam NOTAyHOr oTKasa * OCHOBHa CTatba CUCTEMa y NpoLecy OApXxaBsatba
* objacHu nojam u noaeny AeNUMUYHOr OTKasa * [edunHnumja n noaena otkasa (kaposa)
* 06jacHu nojam HemcnpaBHOCTH  MoTnyH oTkas

« 06aB/ba BU3ye/HM NPErNeA MEXaTPOHCKE ONpeMe 1 youasa rpy6a Mexauuka |* AEMMAYAH OTKas (nojena no HaCTaHKy W npema nocTynky y cayuajy
owTehetba u HegocTaTke rbux0BeE Nojase)
MocTynum KOPeKTUBHOr OAPXKaBatba

© AMjarHOCTUKYje 1 OTKpUje NoKaumjy 1 y3poKk oTkasa * Mojam HeucnipasHocTi

* pa3nuKyje BPCTe KapaKTepPUCTUUHNX KBApOBa y MEXaTPOHCKUM CUCTEMUMA * AnjarHocTuka v oTKpuBakbe Nokauuje v yspoka otkasa

« oBjacH Hajuelhe y3poke TUMMUHMX KBApOBA y MEXaTPOHCKUM CUCTemmMa, kao | 10MIPaBka (3aMeHa) enemenTa/cknona

1 MOCTYNKe HUXOBOr OTKNakbatba « Bepudukaumja (MICNUTUBarbE U NOAELIABAHE) MalUMHE/onpeme
¢ OTKJIOHW TUMWYHM KBAP HAa MEXATPOHCKOM cucTeMy KrbyuHn nojMoBu: npoueaype KOPEeKTUBHOr OApxKaBatba

* M3BPWY NojeLaBatbe NapaMeTapa eneMeHTa/cknona

* OpraHu3yje CBe aKTUBHOCTW 0 Bpahatba MEXaTPOHCKOr CUCTEMa Y PafHO CTatbe|

* 06jacHu TEXHONOTWjy PyUHE AEMOHTaXe W MOHTaXe AeNoBa v NOACK/IoNoBa
* TexHoNOrMja py4He AEMOHTaXe U MOHTaxe
* HaBeAe peaoCnes TeXHONOWKMX 3aXBaTa 3@ Py4Hy AEMOHTaXy W MOHTaXy

Aenosa M NOACKNONOBa * Pefjocnes TeXHONOWKIUX 3aXBaTa 3@ Py4Hy MOHTaXy U AEMOHTaXy

* HaBe/le BPCTe anaTa 3a PyuyHy AIEMOHTAXY M MOHTaXy /1e/10Ba M NOACKIONOBA | ANaT 3a PyUYHy MOHTAXY M AEMOHTaXy

* Npunpema pagHu NPOCTOp, anat, AOKYMeHTaumjy, MepHy OnpeMy, Npo6HU CTO | ¢ MPUHLMNK 1 NIOTUKE AEMOHTaXE 1 MOHTaXe KOMMOHEHTU MeXaTpOHCKOr

OcHoBe TeXHONOrnje MoHTaXKe cucTema , Ha KOHKPETHOM cucTemy

* nzabepe HajnoBO/bHW]WN METOA AEMOHTaXEe KOMMOHEHTe Koja je y KBapy

* N360p anata NOTpe6HOr 3a MOHTaXy
* opnabepe notpebHe anate,npubop 1 noMohHa cpeacTea y cknaay ca

npenopykama v nponucumMa npoussohava « O3HauaBarbe eieMeHaTa y MOHTaxm
© MOHTUPA KOMMOHEHTE MEXaTPOHCKOT CUCTEMa Ha OCHOBY TEXHUUKE K/by4HM M0OjMOBM: TEXHONOTMja MOHTaXe
AOKyMeHTauuje
« Mposepa 1 n noc nap pa MEXaTpoOHCKMX cucTeMa

* noaecn/nocTasn 1 Kopuryje napameTpe cucrema
« MNposepa 1 noaewwasarbe yHKUMOHANHMX KapaKTepucTika
 noaecu hyHKUMOHaHE KapaKTePUCTIKE MEXAaTPOHCKOT CucTeMa
! / P pa mexa * Cnposoherbe hrHanHUX Tectuparba
 NywTa y paa MexaTpoHCKM CuCTeMa npema creundukaumju npoussohava

* Mpahetbe npoueca NPoU3BOAHE
* nonybasa paaHn Haor .
K/by4HM NOjMOBM: NylTake MEXaTPOHCKOr CUCTEMA Y pajl

* npumerbyje Mepe 6e36eAHOCTW W 34paB/ba Ha pady Y paaHoOM npouecy

e np yje ¢ W ynyTtcTea haua

* nywTa 'y paj MEXaTPOHCKM cuCTeMa npema cneundukaumju npoussohaya  OpraHusaumja v 3anaun cnyx6e oapxasakba y KOMNaHuju
 Nonytbasa paaHy Hanor  MoCTyNuUyM NPeBEHTUBHON OAPXaBatba

« yUeCTByje y KOHTPOMHIM MPErfieanMa Npe NylTarba onpeMe MalunHa i ypehaja|® NOCTYNIUM OTKNaKatba KBAPOBA HA KAPAKTEPUCTUUHUM KOMMOHEHTaMa

y pan MEXaTPOHCKMX cucTeMa

« yuecTByje y U3paam TexHUUKe AOKyMeHTaumje * KBaposy 1 owTehetba Kao NOCNEANLA NOTPELIHOr OAPXKaBatba U MOHTaxe
Hacrasa y 6n1oky MexaTPOHCKOr cucTema

* obaB/ba npunp 3a \Mjy paaHor 3aaaTka oApxXasarba

« MpuMeHa cTaHAapAa v ynyTcTasa npoussohaya onpeme MexaTpoHCKor
* CNpoBeav NpoueAype NPonucaHe NPeBEHTUBHUM OAPXaBarbeM MEXaTpoHCKOr  |cuctema

cuctema
« MoBe3nBarbe KapaKTePUCTMHHIX eNleMeHaTa MeXaTPOHCKOr cucTeMa
* npuMerbyje ynyTcTBa HakoH W3BEAEHe AujarHoCTHuUKe npoueaype " .
MexaTpoHCKor cucTema * W3pana paaHe AokyMeHTaumje

* peanuayje NOCTyNKe AEMOHTAXE KOMMOHEHTU y CKNady ca AOKYeMHTauujoM * Nywrarse cuctema y paa

MexaTPOHCKOT cucTeMa

* peanusyje NOCTYNKe MOHTaXe 3aMEHCKUX KOMMOHEHTN

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAKE MPOrPAMA

Ha noueTKy cBake TeMe y4yeHUKe yNo3HaTh Ca UM/beBMMa U UCXOAMMA HacTaBe, OAHOCHO yuerba, MNaHOM Pajaa M HauMHMMa ouerbuBarba. Caapxaju 0Bor npeaMeTa Tpeba 3HayajHO Aa MPOLMPE TEXHUYKA 3Harba YUYEeHNKa KOju Cy UM
HEOomnxo/lHa 3a yK/byuMBate y npouec paaa u npoussoawe. Hacrasa osor npeameta ce peanusyje y nabopatopuju 3a MexaTpoHuKy. Mpeamet ce peanusyje kpo3 sex6e (124 yaca) v 6nok Hactasy (30 yacosa). Ozerberse ce fenu Ha rpyne Ao 15
Y4eHuKa NpuAnKoM peanusaumje Bexbu n HacTase y 6noky. Bexbe paanti ceake Heaesbe NO YeTUPK cnojeHa Yaca. Mpu 06paan NojeAnHUX HaCTaBHUX jeAMHMUA KOPUCTUTU NaHoe, CAMKe, LUpTexe, MynTuMeanjanHe npeseHTauuje, katanore
npoussohava onpeme u ypehaja u CTpy4Hy nuTepaTypy (CTaHaapae, nponuce, Npenopyke).

MNpenopyyexn 6poj yacosa no Temama je cneaehu:

* Be36eaHOCT /byan, ONpeMe 1 XUBOTHE CpeanHe Y NpoLecy oapXaBarba M MOHTaXe MexaTPOHCKMX cucTema (8 yacosa)

* MpumMeHa cTaHaapaa W ynyTcTBa npoussohava (4 yaca)

* TexHnuka AoKyMeHTaumja (6 vacosa)

* MocTynuu NpeBeHTUBHOr oapxasatba (6 Yacosa)

* MocTynuu KopeKTUBHOr oApXaBatba (8 yacosa)

* OcHoBe TexHonoruje moHTaxe (30 Yacosa)

« Moaewasatbe/nocTae/barbe NapamMeTapa MexaTpOHCKUX cucTema (18 yacosa)

Y Tematckoj uenvu Bes6eaHoCT /byan, onpeme u y n ¥ M0jMOBE AMPEKTHOT W MHAMPEKTHOr HarMoHa AOAMPA Kao M BPCTE 3alTiTa OA TMX
HanoHa. Yo3HaT yyeHuKe Aa Ce CBaKa 3alWTuTa 04 eeKTPUYHOT yAapa Mopa NPOMMCHO NPOBEPUTM 1 aTecTMpaTyh.y TeMaTckuM uenvHama MpuMeHa cTaHAapAa v ynyTcTea v Moctynum MBHOT 1
oap)aBarba 06jacHUTI NOCTynaK yBohera HoBE MaluuHe 1 OnpeMe y MOroH, Kao 1 MOCTynak v 3Hauaj 0ApXaBarba MalwnHe 1 onpeme y GyHKUMOHANHOM CTakby. MPeTnoCcTaBuTI KBapoBe NojeauHNX efleMeHaTa MeXaTpOHCKUX cucTeMa n
NOACTMLATM AMCKYCH]Y O YHKUMjU AATOr enemMeHTa y cucTeMy W MaHudecTaumjn Keapa. PaanTi ca KOHKPETHUM CUCTeMMMA, CUMYIMpaTi KBap Ha CUCTEeMy W MpaTUTU NOCTyNaK OTkiarbatba KBapa, Kao U NoAeluaBakbe napaMeTapa cucTeMa HakoH
oapaheHor jeaHor uMknyca. ¥ TeMaTckoj uenmHn TexHuuka AOKYMeHTaumja, KOpUCTUTI yKOAMKO je To Moryhe oarosapajyhu codTeep. Y TeMaTckoj UenuHM OCHOBE TeXHONOrnje MOHTaX)e akLeHaT AaT Ha HajnoBOsbHWWN MeToA MOHTaxe/
[AEMOHTaXe KOMNOHEHTV Mpema NponucaHoj Npoueaypy y3 afeksaTaH us6op anata 1 onpeme. AHanM3NpaTh IMCTY KOMMOHEHTU NOTPEBHNX 3a MOHTaXy cucTeMa.

TemaTcky UenMHy, OCHOBE TEXHONINje MOHTaXKe, Peann3oBaTi Ha KOHKPETHOM MexaTPOHCKOM CUCTeMy (MEeXaTPOHCKM CUCTeM 3a ACTPNGYLM]y paaHNX NpeaMeTa, MexaTPOHCKM CUCTeM 3a CopTMpatbe paaHuX npeameta, poboTcka cTaHuua,
CeT NHeyMaTuKe, CET eNeKTPOonHeyMaT1Ke, NoKPeTHa Tpaka 3a 3arpesarbe paaHux npeameta, CNC, MEXaTPOHCKM CUCTEM y NPOLECHOj MHAYCTPUjM, BUPOTEXHUYKa OnpeMa WTA.). MocebaH akueHaT CTaBUTH Ha MPUHUMN U NIOMUKY MOHTaXe-
[AEMOHTaXe. AHaNN3MpaTh IUCTY NOTPEGHUX KOMMOHEHTN 3@ MOHTAaXY CUCTeMa, FUXOBY YIOTy Y CUCTEMY, Kao W 3Hayaj HMXO0BOr 03HauaBarka. AHanM3NpaTi GyHKUMOHANHY WeMy ynpas/bakba. 3a peanusaunjy TeMe, MOry ce KOPUCTUTM NPOJeKTHN
3a/)auM M3 NPMPYYHMKa 3a Monarakbe MaTypCKor UCMUTa 3a TeXHW4apa MexaTpPOHOKE Y 3aBUCHOCTM OA TeXHUYKUX MOryNHOCTU wkone. Mpenopyyenn 3apaum 3a sexoby:

« OppxaBatbe MexaTpOHCKUX ypehaja 1 HCTanaumja (e1eKTponHeyMaTCkuX, MHeyMaTckux, Xuapay | enexT , €N1eKTPOMOTOPHUX MOTOHa)
* MoHTaxa 1 nywrare y paa Moaena ypehaja npece

* MoHTaxa u nywrare y paa Moaena ypehaja nakepuue

* MoHTaxa 1 nywrare y paa Moaena ypehaja 3a ywetbe v passpTarse

* MoHTaxa 1 CTas/barbe y GyHKUMjy Mogena ypehaja 3a npebaumsarse nakeTa ca jeAHe Ha Apyry TPaHCMOPTHY Tpaky
* MoHTaxa 1 CTas/barbe y GyHKUMjy MoAena ypehaja 3a yTCKMBatbe AaTyMa MPOM3BOAtE Ha NakoBatba Of MeTana

* MoHTaxa 1 CTas/barbe y GyHKUMjy Modena ypehaja noausHe nnatpopme

« MocTassbatbe NapameTapa MeXaTPOHCKOr CUCTEMA HYMEPUUKM YPaB/bHOr CTpyra

« Mocrassbatbe NapameTapa MEXaTPOHCKOr CUCTEMA HYMEPUUKM YpaB/bHe riodannue

o Mywrare y paa nokpeTHe Tpake

« Mywrare y paa v OTKIarbatbe HeNpaBuIHOT PaAa MOrOHCKOr MOTOPa Tpake 3a 3arpesarse

* MoHTaXa@ 1 nywTare y pad JeAMHULE 33 KOHTPOJTY TeXMHE

« MoHTaxa 1 nywrake y paa ypehaja 3a cTesarbe npu 6pywetrby

« MoHTaxa 1 nywrake y paa ypehaja 3a Aoaasatbe Tpakactor MaTepujana.

NpenopyueHe Bex6e 3a 610k HacTaBy:

* Oapxasatbe MHAYyCTpujckor poboTa (npema ynycTsy npoussohaya)

* OapxaBarbe W MocTae/batbe NapaMeTapa ynpae/baykor cucTeMa HyMepudku ynpas/baux MawuHa (riojanuua, cTpyr, nacep, 34 wramMnay uta.)

* OapxaBatbe MexaTpoHCKNX ypehaja 1 MHCTanaunja (€neKTponHeyMaTCKIX, MHeyMaTCcKuX, Xuapay , enexT , €NeKTPOMOTOPHUX NOroHa).

HacraBsa y 6710Ky ce MOXe peann3oBaTi y TOKY WKOJICKe roAnHe WNK Ha Kpajy Apyror nonyroavwra. Pacnopea peanusaumje Hactase y 610Ky n3pahyje cama WwKona, y 3aBUCHOCTM OA TOra Aa /in je peanusyje y WKOACKOM kabuHeTy
(paavoHnum) nnu npeaysehy.

YKONMKO Ce HacTaBa OABMja NpeMa AyanHoM Moeny, OHAA WKONa W MOCN0AaBaL AeTasbHO NNaHnpajy 1 yTephyjy MECTo M HauMH peanusauuje MCXoaa, v YHOCE MX y NNaH peanusaumje yuerba Kpo3 pad. HactaBHUK — KOOPAMHATOP yuetba
KpO3 paj v MHCTPYKTOP 3ajeaHo yTBphyjy KpuTepujyMe 3a hopMaTueHo npahetbe yueHMuKNX nocTuriyha, Bpue onepauMoHanyusaunjy MCxoaa u riaHupajy CyMaTuBHO OLeHMBatbe. AKTUBHOCTM YUEHMKa y MPoLecy peanusaumje yuetra Kpos paa
ce ycknahyjy ca akTUBHOCTMMA NPUINKOM U3BOherba Teopujcke HacTaBe. HacTaBHuK/ MHCTPYKTOp NpoBepaBsa /Aa /int je Noc/oAaBal M3BPLUMO NPOLIEHY PU3NKA Ha PAHOM MECTY Ha KOMe pade MNaau v Aa M je N3BEO yBOAHY 06Ky Mnaaux o
6e36eaHOCTM M 34paBsby Ha pady. HacTasa y 610Ky ce peanusyje kao yuerbe Kpos pad, y TOKY WKOJCKe rOAMHE UM Mpea Kpaj Apyror nonyroavwra. MnaH peannsaumje 610k HacTase 3ajeaHo uspahyjy NocnoAasau v WKkona, NpeMa ConcTBeHnM
notpe6ama n MoryhHocTuma.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

DOpMaTUBHO OLeHMBatbe, Kao MoAeN Npahersa HanpeaoBarba yUeHKa, Ce 0ABMja Ha CBaKOM Yacy M CBaka akTUBHOCT je A06pa NpuUnvka 3a NPoLEHy HanpeaoBakba W AaBarbe nospaTHe MHdOpMaumje. MocTurHyha yuennka ]e moryhe
BPEAHOBATM KPO3: aKTUBHOCTV Ha yacy (Tj. Mpouecy yuerba); MocTae/batbe NUTatba /Uy AaBatbe OAroBOPa y CKNaAy Ca KOHTEKCTOM KOjyu ce o6jawkbasa; Mo3WUTUBHOM OAHOCY Mpema onpemu; W3paay ucTp n von.;
npeseHToBatbe caapxkaja, npahere NoCTUrHYTOCTH MCX0Aa, NoMoh APYroBUMa U3 OAe/berba y Unsby CaBnajasarba rpaavea v cn.

YueHuke Tpe6a ocrocob/basaTh 1 0xpabpuBaTi Aa NPoLEkYjy CONCTBEHM Hanpeaak y OCTBapuBakby MCX0Aa, Kao v Hanpeaak APYrux yyeHnka, y3 oarosapajyhy aprymeHtauujy. NMOCTABUTE NNTAKE
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Ha kpajy cBakor yaca uim akTMBHOCTW HanpasuTW KPaTKy aHannsy AoCajallrber paaa, 06aBe3Ho NOXBaNUTK YUEHNKa 3@ OHO LITO je NOCTUrao M 06PasfoXMTH WTa Moxe 1 Tpeba Aa Nonpasu U/Unu ypaau.
MoTpe6HO je OCMMCANTY BULE TUMOBA Pa3NMYUTUX AKTUBHOCTH Ca MPOAYKTUMA Pa3NINuMTOr HNBOA CIOKEHOCTU W YTBPAUTM O4eKMBAHE UCXOAE, @ NPEMa FiMa U KpUTepUjyMe BpeaHOBarba.

OuerbMBatbe yueHuka ce oasuja y cknaay ca MpaBuaHUKOM O oueruBarby. MoTpe6HO je, Ha NoYeTKy WKOCKe roAvHE, YyTBPANTA KpUTepujyMe 3a ouerbuBarbe (Y cknagy ca MpaBuIHUKOM O OLerUBatby), MPBEHCTBEHO 3a CYMaTUBHO
OUEeHMBArLE 1 Ca HUMA YTIO3HATY yueHMKe. CyMaTUBHO OLEHMBAHE Ce MOXE U3BPLIMTM Ha OCHOBY (OPMAaTMBHOT OLEHMBAtba, Pe3y/iTaTa/pelerba Npo6/IeMCKOr UM NPOjeKTHOr 3aaaTka, npaherbem paga yueHuKa — 0CTBapuBarba UCXOAa U .
HaunH yTBphuBatba CyMaTUBHE OLEHE YCKNaANTH Ca MHANBUAYaNHUM 0CO6MHAMa yueHNKa.

Mpunukom nssoherba BEX6M NOCEGHO 06PATMTH Naxtkby Ha: HaYMH paaa; NPUMeHy Mepa 3alTuTa Ha pady W NPenopyka 3a 3alTUTy ONpeMe Of HENPaBUIHOr PyKOBarba; NaHMparbe BPEeMeHa KPO3 CMUC/IEHO U PYTUHCKO 06aB/barbe pajosa;
NEeAaHTHOCT M MPeunsHOCT y o6aBrbatby Nocna; pykoBare padyHapyuMa v 0OAHOCY MpeMa HUMa; KOMyHWKaunjy ca capaaHnumma.

penopyke 3a npema mopeny

HacTaBHWK — KOOpAMHATOP yuerba KpO3 paj MMa jacHy, OTBOpeHy v 6narospeMeHy KOMyHUKauMjy ca MHCTPYKTOpMMa oApeheHux oA CTpaHe Moc/ioAaBua y norneay niaHnparba Hactase, akTUBHOCTM M UCXO0AA, Kao 1 npahetba akTMBHOCTN
yueHuka.

HactaBHMK - KOOPAMHATOP y4era Kpo3 paja M MHCTPYKTOp 3ajeaHo yTephyjy kputepujyme 3a popmaTBHO npahere yYeHnykux nocturHyha, Bpe onepaunoHanvsaumjy ucxoaa u nnaHvpajy cyMaTMBHO ouersmBarbe. ®opMaTUBHO
OlerbMBatbe je OCHOBHM METOA MPOLeHe AOCTUIHYTUX U OCTBApPEHMX UCXOAA 3a YUeHUKa KOju yum Kpo3 paa.

HacTaBHuK, y capaarby Ca MHCTPYKTOPOM, CacTas/ba /IUCTY 3@ BPeAHOBakbe KOjy NomyHasa UHCTPYKTOp.

HacTaBHWK KOOPAMHATOP yuerba KPO3 Paa 1 MHCTPYKTOP, Ha MOYETKY WKO/CKE rOAMHE MW Ha NOYETKY TeMe/MOAYNa yno3Hajy yueHuke ca KpuTepujyMuma hopMaTUBHOr U CyMaTUBHOR OLerbUBarba.

MHCTpYKTOp NpaTh aK y Ko Ha OCHOBY Y KpuTepujyma u o Tome 6narosp o6asewrTaBa - TOpa yyera Kpo3 paa.

HacraeHuk koopavHaTop yuetba Kpo3 paa ¢hopMMpa CyMaTUBHY OLLEHY 33 CBAKOr YYEHWKa Ha OCHOBY yHanpes yTBPHEHWX KpUTEpUjyMa W y Capajtbkt Ca UHCTPYKTOPOM, y3uMajyhu y 063up cneundnyHOCTH peanusaumje HactasHor
npoueca Koa nocnoAasua.

Mpenopyuyje ce Aa y4ernum, Koju ce 06pasyjy npeMa AyanHoM MoAeny, BOAE AHEBHWK NpaKce, y 06/MKy Koju Npenopyuyyje HacTaBHWK — KOOPAVHATOP yuerba KpO3 Paa M MHCTPYKTOP a y KOjM YHOCE OMWC M3BPLIEHNX PafoBa U CBOja
3anaxarea,

MoxesbHo je ce Aa ce HakoH oapeleHe LennHe UM Moayna OpraHu3yjy NpoBepe CaBNaAaHoCTV NPaKTUUYHNX BEWTHHA KOjUMa 61 NPUCYCTBOBANM N HACTABHUK ~ KOOPAMHATOP yuerba KPO3 Paj U MHCTPYKTOP. V360poM aaeksaTHUX 1
KOHKPETHMX NPaKTU4HUX 3aAaTaka ce Mepn HUBO AOCTUIHYTOCTM MIaHNPaHNX MCXOAA BELTMHA 3a M3abpaHn MOAYN UM LeNuHy.

B52: U3BOPHU CTPYYHU NPOrPAMU

Hazus nporpama: EIEKTPUYHN CUCTEMUN JIMOTOBA
1. OCTBAPUBAHE OEPA3OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

Foanwibn doHAa yacosa: Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky YKynHo

v 62 62

2. UWBEBM YYEHA:
- YnosHaBatbe Ca OCHOBHWM MPUHUMNMMA Ha KOjUMa Ce 3acHuWBa paa MdToBa 1 CTUUake oarosapajyhnx sHarba us Te obnactn

-y ca M 0 eNeKTPUYHNM cucTeMuMa NudTosa

-y ca M o caBp ynp: nudTosuMa

- PasBujarbe OCHOBHMX MPaKTUYHNX BEWTWHA Y KOpUWNerby TexHUKe AOKYMeHTauuje nmdTosa
- OcamocTassmBarbe yuennka y pagy v ynyhusarse Ha kopuiwherse CTpyuHe nutepaTtype

3. HABUBU TEMA, UCXOAMN YYEHA, NMPEMOPYYEHWU CAAPXAIN M K/bYYHN NOIMOBU CAAPXAJA
ncxoam

TEMA MPEMOPYYEHU CAAPXAIMN / K/bYYHU NOIMOBW CAAPXAJA
Mo 3aBpweTky Teme ydyeHuk he 6uTi y ctamwy aa:

* 06jacHu NpUHUMN NoBe3uBaba IMGTOBCKOr NOroHa Ha .
.
eNeKTPUUHY AUCTPUB3YTUBHY MPEXY, Hanajarbe enekTpuyHor noroHa nndra, kOMaHAHK opMaH nudTa.

. . :
« HABEAE OCHOBHE NEAEMHTE KOMAKAHOF OPMAHA AUGTOBCKOT EnekTpoMexaHuuke 6paBe, KOHTaKTHe KyTuje, TacTepu, Npeknaaym, GUMeTanHn 3aWTUTHI NPEKNAAYM, peneju, KoHTakTopu (cknonke),

OCHOBHM ENEMEHTH N WeMe norona BPEMEHCKW peneju, MarHeTHN 1 MHAYKUMOHN NpeKnaaym.
Bese y ayToMaTckoMm .
ynpasmarby « IPENO3HA CAMBONE ENEKTPUUHE OMPEME Ha ENEKTPHYHO] EnekTpuyHa wema Bese peneja y caMoapxaukom crojy, noroHcka 6nokaaa, nonasHa v noroHcka 6nokaaa, BpEMEHCKM penej y Kony

LieNMM KOMaHZHOT OpMaHa ayTOMaTCKOr ynpas/batba NPOMeHa cMepa 06pTatba TPO(asHOr aCMHXPOHOT MOTOPA, 3alTUTa eNekTPOMOTOpa oA npeonTepehetba, (asHa
P! 3alWTUTa, eNeKTPUYHA LWEMa Be3e ayTOMATCKMX BPATa, HYXHO OCBET/bEHbE.
* o6jacHu HaMeHy 1 HauuH paja eneMeHaTa KOMaHAHOr

KJby4HM NojMOBM: Hanajarbe, eNeMeHTU eNeKTPpUYHE, KOMaHAHe 1 3aWTUTHe onpeme
opMaHa MdTOBCKOr NoroHa

* TyMauu eNeKTPUUHY WeMy KOMaHAO0Barba MaiuM TePETHUM

nucprom « EnekTpuuHa wema Bese Manor TepeTHor MndTa ca ABe CTaHMLe, IMaBHU HANOHCKKM BOA, Kona ynpassbatba U curHanusaumje.

* npenosHaje cumbone enemMeHarta enekTpuyHe onpeme Ha

. N y
LieMI KOMAHAOBaHE MANVM TEPETHNM ANTOM EnekTpuyHa wema sese nudTa ca GUHMM NpUCTajarbeM Ca BULE OA 4 CTaHULe, MaBHU HaNOHCKU BOA, KONO yNpas/batba M CUrHanusaumje.

* EneKkTpuuHa wema Bese xuapaynuuHor nudra.

n © TYMauu eneKTpUUHy WeMy KOMaHAOBaka XMApay nyHUM
mdTom * JIndT ca cabMpHOM KOMaHAOM Ha Jone (CUMNAEKC), enekTpuyHa WeMa Bese Kona 3a perynauujy, npujem komaHae v Wwema sese

* npenosHaje cMMGone enemMeHaTa enekTpuyHe onpeMe Ha CHTHANM3ALME 33 Cy|a] BALIE OA HETUPM CTaHWLE.

€NeKTPUUHIAM LIeMaMa KOMaHA0Bakba XUAPAYINIYHUM TM(TOM | KsbyuHM NOjMOBM: €N1eKTPUYHA WeMa, CUrHanu3aumja, cabupHa KoMaHaa
* 06jacHu OCHOBHW NpUHUMN cabupHe KoMaHae Ha aone

* 06jacHM OCHOBHY CTPYKTypy ynpaB/baykor cucrema
caBpeMeHuX noroHa Mgrosa

* 06jacHu ynory MMKpONopoLEeCOpCUX YNpaB/badkux cuctema
MPTOBCKMX MOroHa

. © OCHOBHY MPUHLMMN C cucrema " nupToBMMa

+ 06jacHU OCHOBHY HaMeHy PEKBEHTHO ynpaBsbarba PUHL v v T @
€NeKTPULHIM NOTOHOM indTa * MUKPOMPOLIECOPCKM YNpaB/baul CUCTEMU U (DPEKBEHTHO perynncaHu noroHn nudrosa
* 06jacH1 OCHOBHW NPUHLMN MUKPONPOLIECOPCKON YNPAB/batba| e OCHOBHU NPUHLMNN MUKPONPOLECOPCKOr yNpaB/batba, Ca 3aAaTM TPAHCMOPTHUM NporpamMmMMa, ca nporpamMmMa Koju ce ayToMaTcku
3a 334aTVM TPAHCTIOPTHNM NpPOrpamM1ma npunarohasajy

C:B';::’?:::::'e';:""a * 06jacH1 OCHOBHW MPUHLMN MUKPOT P * caBp cucTemMm ynp: eNeKTPUYHWUM NMOroHOM NudTa Nnomohy NporpaMabunHux NOrMYKUX KOHTponepa

ynp T ca nporpaMMMa ca ayToMaTCKuM npmnarobaaarbem

. * MOryhHOCT npepaae KOMaHAHNX OpMaHa CTapux peneHux TMGToBa Ha CUCTeM ynpae/bakba NporpaMabuIHMM JOrNUKUM KOHTPOIEpOM
* 06jacHM OCHOBHE NPUHLMME YNpPaB/barba eNeKTPUUHIM
MOroHOM NMdTa MyTeM MPOrpaMabuHMX JOTMUKMX KOHTOsIEpa | ® @Hanu3a TexHUuKe AOKyMeHTauuje caBpeMeHor ynpas/baykor cuctema nudra

« HaBezle OCHOBHE MOryhHOCTM Npepane CTapux penejHnx K/by4HM M0OjMOBM: CaBpEMEHI CUCTEM MOKPETarba, MUKPMOPOLECOPCKY YIPaB/bayki CUCTEM, (DPEKBEHTHA perysiaumja, TPaHCMOPTHN Nporpam,
nudToBa Ha ynpassbarbe NoMohy nporpamabunHor noruykor —|CaBpPEMEHa TeXHUYKa AOKyMeHTauunja
KOHTponiepa

* 4UTa eneKTpPUUHE KOMaHAHe WeMe NpojekTHe
[AOKyMeHTauuje caBpeMeHunX ynpaBrbadkux cuctema
€NeKTpUYHOr noroHa nudTa

* CnMcak OCHOBHWX CMM60/a KOjW Ce KOPUCTe Y TeXHUUYKO] AOKYMeHTaumjn nudrosa

* CMcak 03HaKa OCHOBHMX cMMBONa y TeXHUYKO] AOKyMeHTaunju nudrosa

 pacnopes KOHTaKaTa Ha NPUK/bYYHIUM K/IEMaMa rpaBHOr Pa3BOAHOr OpMaHa eNleKTPOMOTPHOr NoroHa nndTa
* e/IeKTPUYHa LWeMa rNaBHOr cMCTEMa Hanajara

© KOPUCTU TEXHUYKY AOKYMEHTauujy nndrosa * e/leKTpUYHa WeMa Hanajarba NOroHCKOr MoTopa ndTa U eNeKTpoMoTopa BeHTUnaTopa

* Mpeno3Hraje OCHOBHE CMMBONE KOju Ce KOPUCTE Y TEXHUUKO] | o enexTpuuHa WeHa Hanajara peneja, Kouknua Tan "STHAL"
[AOKyMeHTaumju nndrosa
* €/1eKTPUYHA LWEeMa CUIYPHOCHMX KPYroBa U 3alTuTta nocTpojerba-cabupHu cuctem
* HABOAN O3HAKe K/bYUHNX eneMeHaTa y yHKUNOHMCaky
papa nudra * e/eKTpUYHa LWeMa ayToMaTCKux BpaTa nndra

AWanusa enexTpuuHe « obpasnaxe ynory u HaMeHy NojeavHUX eneMeHata, peneja, |e eneKTpUyHa WeMa eneKTPOMOTPHOr NOroHa ayToMaTCkux BpaTa

5 KOHTaKaTa Ha ENeKTPUUHUM WeMama
AokyMeHTauuje nudToBa © enexkTpuYHa LWeMa No3usa 1 KomaHae nndra

* 06jacHM HauMH M3BPLIABALA NOJEANHUX ENEKTPUUHNX WeMa

nndTa * e/leKTpUYHa WeMa 3a n36op cMepa M MHCNEeKUMoHa (PEeBM3MOHa) BOXHba
« TyMauu Moryhe KBapoBe Ha OCHOBY eNeKTpUUHe Lueme * eNleKTpuuHa Wema KonupHor ypehaja

+ NPOLEHH Koja je BpCTa KBapa Ha OCHOBY MOKa3aTEMa  eneKTpUUHa LWeMa BPEMEHCKUX peneja 3a NoKpeTarbe U npucTajatbe

« 1 oaroBapajyhe enekTpUHe Leme * eneKTpUUHa LWeMa anapmMa 1 NoTBpAE NpujemMa KoMaHae

* e/leKTpUYHa LWeMa Nokasnsaya nonoxaja kabuxe
* eNeKTpUYHa WeMa curHanusaumje npeontepehera kabuHe
* U3jeAHauaBarbe NOTeHUNjana TexHUuke Kyhuue, BO3HOT OKHa

K/byuHun nojMoBuM: TejMUuKa AOKYMEHTalUmMja, eNekTpuyHa wema, aHanusa

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

Ha npBom uacy ynosHaTi yueHuKe ca LM/beBMMa M UCXOAMMA HACTaBe, OAHOCHO yyetba, MNaHoM paaa 1 KpUTepujyMom 1 oL Kao u pada y pauyHapcKoj y4MoHNUN/KaBbUHETY, MOAENM Ha rpyne v pacropeaoM
peanusaumje HacTase.

06numum HacTase: Teopuja

MecTo peanusauuje HacTase:

- Teopujcka HacTaBa ce peanusyje y yd4noHuum/cneuu MyNT! j oM KabuHeTy
Mpenopyyenn 6poj yacosa no Temama:

~ OCHOBHY €NIEMEHTM 1 LeMe Be3e y ayTOMaTCKOM ynpassbatby 15 yacosa

- JeavHauHe u cabupHe KoMaHae-NpuHUMNK paga 10 yacosa

- CaBpeMeHu cucTemu ynpasbarba mdprosuma 10 yacosa

— AHanusa enekTpuyHe AoKyMmeHTauuje nudrosa: 27 yacosa

Mpu M3paau onepaTMBHMX NNaHOBa NOTPeGHO je AeduHUCaTU AUHAMUKY paaa UMajyhn y Budy Aa je yuerse, Kao u d cTaBosa n 1, KOHTUHYMPaHW NPOLEC W A3 je Pe3ynTaT je CBUX akTUBHOCTW Ha YacoBMMa
pean13oBaHnX pasnnumNTMM METOACKMM NPUCTYMOM, KopuwhetbeM MHpOopMaLmja Us pasnuunTix M3Bopa, NPeseHToBaHnM Behum 6po]e peanHnx nMpuMepa v y3 akTeHO yuewhe yuenuka.
MNOCTABUTE NUTAKE
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HacTtaBHe caapxaje je HEONXOAHO peann3oBaTh KPo3 NpUMepe WTOo BULIE CUMTyaumuja u3 peanHor KOHTeKcTa, kopuctehu caspemMeHe HacTaBHe MeToae 1 cpeacTBa. Tpeba HacTojaTh Aa yyeHUUmn 6yay ocnocobs/beHu 3a: camocTanHo
pewasarse Npo6/IeMCKUX CUTyaLnja; NpoHanaxere, cucTeMaTu3oBare U Kopuwherbe MHpOpMauMja n3 pasnuunTux n3sopa (HNp. CTPYYHe MTepaType, MHTEPHETa, Yaconuca, yybenvka, Katanora...); BU3ye/iHO onaxare, nopeheroe u
ycnocTaBsbakbe Be3a 3Mehy pasnuunTUX caapxaja (HNp. nosesuBarbe caapxkaja npeaMera ca cBako, MCKYCTBOM, Ca, juMa Apyrux npeameTa U Ap.); TUMCKU Pajl; CaMONPOLIEHy COMCTBEHON 3Harba W HanpeaoBarba; NpeseHTaumjy
CBOjUX Paji0Ba W rpyMHIUX npojexara u eukacHy BU3yesnHy, Bep6anHy 1 nucaHy KOMyHukauujy y3, kaaa je To notpe6Ho u oarosapajyhy apryMenTaumjy.

Mpunukom peanusaumje HacTaBe MCTahn BaXXHOCT MOWTOBatba CTaHAApAa, NPaBuna u Nponuca y 0Boj 061acT 1 ykasaTh Ha Moryhe npo6neme Koju ce MOry MojaBuTh yCnieA HenowToBaka 1/unu Henpuapxkasarba UCTUX. MoxesbHo je
HacTasy peanusosaT kpo3 Bex6e y napy, NnpobneMcke UM NpojeKTHe 3aAaTke Koje Cy NoBesaHe ca peasHiM KOHTEKCTOM y KOjUMa yYeHUUM pade Ha pasiMunTiM AenoBuUMa 3aAaTka, Urpajy pasnuuute yniore U Aajy peletba y 3aBnCcHoOCTY o4
KOHTEKCTa y KOMe Ce Hanase.

5. YNYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEHbUBAHE YHEHUKA

®opMaTMBHO ouerMBake, kao Moaen npahera HanpeaoBarba yYeHWKa, ce OABMja Ha CBAKOM Yacy M CBaka akTMBHOCT je Ao6pa npuavka 3a NpoueHy HanpeaoBarba U AaBake nospaTtHe UHdopMauuje. Mocturiyha yueHuka je moryhe
BPEAHOBATM KPO3: AKTUBHOCTM Ha yacy (Tj. MPOLECY yuetba); MoCTaBsbatbe NUTarba /WM AaBatbe OArOBOPa y CKIajy Ca KOHTEKCTOM Koju Ce o6jalitbasa; MO3UTMBHOM OAHOCY NPeMa OnpeMu; Uspasy cTp: nX T nen.;
npeseHTOBarbe Caapxkaja; TECTOBE NPAKTUYHWX BEWTHHA, Npaherse NOCTUIHYTOCTM UCX0Aa, MOMON APYroBMMa U3 OAe/bekba Y UMby CaBaaasarba rpaansa v Ci. YueHuke Tpeba ocnocob/basaTi 1 0xpabpusaTi Aa Npouetbyjy concreeHn
Hanpepaak y oCTBapyBarby MCX04a, Kao 1 Hanpeaak APYriX y4eHuka, y3 oarosapajyhy aprymeHTaunjy.

Ha kpajy cBakor yaca uiy akTMBHOCTW HanpaBeuTV KpaTKy aHanusy Aocajaltber paaa, 06aBesHo NMoXBanMTH yueHnKka 3a OHO TO je NocTMrao 1 06pasnoxuTy wTa Moxe v Tpeba Aa nonpasy u/unv ypaan. MoTpebHo je ocMucnnTy Buwe
TUNOBa PasIMUMTUX aKTUBHOCTM Ca NPOAYKTUMA PA3NIMUUTON HUBOA CIOKEHOCTU W YTBPAUTM OYeKNBaHE UCXOAE, a NPeMa FiMa U KpUTepUjyMe BpeaHOBarba.

OuerbMBatbe yueHuka ce oaguja y cknaay ca MpaBunHMKOM 0 oueruBakby. MoTpebHO je, Ha NOYETKY WKO/CKe roanHe, YTBPAMTH KpuTepujyMe 3a ouerusarse (y cknagy ca MpaBuiHUKOM O OueHMBatby), MPBEHCTBEHO 3@ CYMaTUBHO
OUEeHMBaAtLE 1 Ca H1MA YTIO3HATH YUEHMKE.

CyMaTMBHO OueHMBatbe Ce MOXE M3BPLIMTM Ha OCHOBY MojaTaka NpUKyM/beHnx GopMaTUBHUM OLetbuBatbeM, pesynTaTta/peluerba Npo6nemMcKor Ui NPOjeKTHOr 3aAaTka, YCMEHUX NPoBepa 3Hatba, KOHTPONHMX U AomMahux 3aaaTaka,
TecTosa 3Harba M 1. HauuH yTBphuBatba CyMaTMBHE OLeHe yCknaauTv ca y .

Hasus nporpama: MEXAHUYKN CUCTEMU JINOTOBA
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

FoanwmK doHa yacosa: Teopwujcka HacTaBa Bexbe MpakTuyHa HacTaBa Hacraga y 6noky YkynHo

jits 68 70
2. UWBEBU YYEHA:

-y ca M noj| 0 nud
- Yno3HaBarse ca OCHOBHUM NPONMcMMa 0 NdTOBUMA

-y ca M noj| 0 ypehajuma nudrosa

-y ca M nojl ] pop: Ha cucteMy nudta
- Ocnocobrbasatbe 3a Kopuwhere CTpyyHe nMTepaTtype v JoKyMeHTauunje
3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA

ucxoaun
TEMA NPEMNOPYYEHU CAAPXAIN / KS/bYYHU NMOJMOBU CAAPXAJA
Mo 3aBpuweTky Teme yueHuk he 6uTh y cTary Aa:

* o6jacHu wra je nudT
* gecdmHMUMja M NPpUHUMN paaa nndTa
 06jacHn OCHOBHM NPUHLMN pasa
* BO3HO OKHO NMdTa U MalmMHCKa npocTopuja nudTa, noaena nudTosa
 OnMwe BO3HO OKHO IndTa
* MeCTO yrpaatbe nocrpojersa
OnwTHh NojMoByu 1 nponncu  HaBezle OCHOBHE eleMeHTe MaWnHCKe NpocTopuje nmdra
* OCHOBHa KMHeMaTCKa pellerba Be3e kabuHe 1 NPoTUBTEra ca NOrOHCKOM MaluMHOM KOA MPEHOCa CHare nyTeMm Tperba
o nudroBuMa  HaBeze Haj6MTHUje enekTpoMaWnHCKe Aenose ndTa
* KMHEMaTCKa peluera Be3e kabuHe 1 NoroHckor ypehaja KoA XuapaynuuHux nudrosa
 HaBeze OCHOBHe noaene nudTosa
* MPOMUCHK O BEPTMKANHOM MPEHOCY L@ W TepeTa
* ONMWe OCHOBHA KMHEMATCKa pelwerba MdTosa
KrbyuHu nojmoBum: geduHnumja, BO3HO OKHO, MalLMHCKa NpoCcTopuja, yrpaakba, KMHEMATCKO pellere, nponucu
* HaBeAe OCHOBHe nponuce koju Tpeba Aa 6yAy MCNyHeHW y IMBTOBCKNM MOTOHMMA

* 06jacHM HaMeHy MOTOHCKe MalMHE M OMUWEe OCHOBHE KOHCTPYKUMOHE AenoBe y
CUCTeMy MokpeTarba nyTeM Tpera
* 06jacHM OCHOBHM NPUHUMN Paja NOFOHCKE MaluMHE 3a Byuy nyTeM Tpekba

« ONALLIE OCHOBHE EeMeHTe NOFOHCKOT YpeNaja XMAPayMUHOr AndTa MOrOHCKa MalMHa 3a Bydy NyTeM Tpetba, CacTaBHW AeNoBM dYyHKUMja 1 Onuc pasa

« 06JACHU OCHOBHI NPUHLIAN PAAA XWADAYAMIHOF MOrOHa ANGTa NOroHCKN ypehajn Koa xnapaynmukux nudTosa, cacTasHyi Aenosy ypehaja, dyHkumja u onuc pasa

* ob6jacHu HaMeHy 1 HaBeae OCHOBHe Aenose kabuHe nudTa Kabuna nudra u spata 1udTa

* HaBe/le OCHOBHA TeXHWUKa pellerba BpaTa AndTa YrIpassLare MGToM

* 06jaCcHM OCHOBHW HauYWH ynpas/barba MMBTOM uenuuHa yxan mbta

* ONuLLIE OCHOBHA KOHCTPYKLMOHA CBOJCTBA M 3aXTeBe 3a YenuuHa yxaa imdra ypehaj 3a kouTpony ontepehersa

* o6jacHu HameHy ypehaja 3a KoHTpony ontepehersa nudra Bewarve KatuHe

Ypehaju * HaBeAe OCHOBHM HauuH Belarba KabuHe nudTa Mexanusam 3a oTeaparbe W saTBaparbe Bpara

* objacHu ynory u Haun paaa ypehaja 3a oTBaparbe 1 3aTBaparbe Bpata nudrta MexaHusam 3a 3a6paseusaree

« 06JACHU YNOY W HaUN PaAa MexaHU3Ma 33 336PaBLUBaKe XBaTauku ypehaju ca TPeHYTHUM, MPUTYLUEHNM U NOCTYMHUM AeNoBatbeM

* o6jacHu HaMeHy 1 OCHOBHM NPUHUMN paja xBaTaukor ypehaja nudTa (ypreHtHa * Konup ypehaju

KOYHMUa)  npotuBTEr

* o6jacHu HameHy konup ypehaja © rpaHNuHALM

* 06jacHn ynory NpoTMBTEra 1 OMMLIE HAYMH HErOBOT MOCTaB/batba ® CUI'YPHOCHM KOHTaKTU M CUFyPHOCHa Kona NndTa, NpUMepU Y TeXHUYKO] AOKYMeHTauuju nudra

* 06jacHn ynory rpaHnyHnka 6pante KrbyuHm nojMoBum: ypehaj, noroHcka malwmHa, kabuHa, BpaTta, yxe, MEXaHM3aM, YPreHTHa KOYHULA, CUIYPHOCHU

KOHTaKT U KOO
* Habpoju OCHOBHE CMIYPHOCHE KOHTaKTe

* HaBeAe OCHOBHA CMrypHOCHa Kona nndTa

* MpenosHa ocHoBHe ypehaje y TeXHNUKOj AOKYMeHTaumjn nudra

* MexaHuuKka aHanusa 6pavHa, O6PTHNX MOMEHaTa M MeXaHMUKNX CUNa Ha CUCTEMy eleKTPOMOTOP, PeayKTOop, MyXHM
)

. TOUAK 1 MOrOHCKa yXeTHaua, NoMoNHa yXeTtbaua, yxaa, NpoTve Ter, kabunal
* oApeau peaykumnjy 6p3vHa Ha CUCTeMy eNneKTpoMOTOp, PeayKTop, NOroHcKa
a

yXeTHbau; * KOUHM ypehaj Ha MOroHCKOj MalMHU-KOHCTPYKUMOHA pelueba, cuie Kouerba

 M3BpWM CBONeErbe BP3MHA Ca MOrOHCKOr BPATMa YXETkbade Ha NOroHCKO BPATUIIO | e KOYHMLA Ca JEAHOM NanyyYoM-NoTpesHe cune Koueka
€/1eKTPOMOTOpa 1 06pPHYTO
* KOYHMUa ca ABe nanyye-noTpe6He cune Kouerba
* U3BPLWN cBODeHe 06PTHUX MOMEHTaTa Ca NOroHCKOr BpaTuna MoTopa Ha NOroHCKo
BPATUNO yXeTHaue * TEXHUUKM MoAaum 3a Ao6ow KOYHOTr Kona

* U3pauyHa 6p3MHY BEPTMKANHOM NOAU3atba TEPETa Ha OCHOBY Mo3HaTe 6p3nHe © TEXHUYKM NOAAUM 33 KOYHW ypeaj ca ABe Nanyunue u OTKOUHUM MarHeToMm

€NeKTPOMOTOPa 1 HEOMXOAHNX BENMUMHA Y CUCTEMY

* MPOpaUYH NOrOHCKe MalMHe
* U3BPLIM U360p ENEKTPOMOTOPA Ha OCHOBY 3ajaTe GpP3MHE NOAM3atba TepeTa u .
MaKcUMasnHe HOCMBOCTU KaBuHe TeXHUHKN ycnosn
© 0Apeau HEOMXOAHY CUNY KOUerba KOUHMLE Ca jeAHOM NanyunLoM © MakcuManaH npuTMcak Ha yxertaun

 U3pauyHa HEOMXOAHM CHNY KOYerba KOUHMLE Ca ABE nanyuuue © MPOPaUYH XU4aHor yxera

* MPOpayyH MOTOHCKOT eNeKTPOMOoTopa

* U3BPLUM NPOPAYYH MOTOHCKE MaluuHe

cucrema nudpra .
L4 * U3BPLUIM NPOPAUYH XKNUYAHOT yXeTa MPOPaUyH BY{HOT ENekTpoMoTopa

© M3BPLUM NPOPAUYH MOTOHCKOT eNeKTpoMoTopa © MPOPaUyH NyXHOr peaykTopa
 U3BPLUM NPOPaUYH NyXHOT pedyKTopa * MpopauyH kodHuue
« oapeau Macy npoTusTera « osipehuBarbe Mace NpoTMBTEra

© 0Apeau Macy KOMMEH3aLMOHOr yXeTa  0apehuBarbe Mace KOMMEH3ALMOHOr yXeTa
* oapeau 6p3vHy KpeTarba KaBuHe * oapehuBarbe 6p3nHe kpeTarba kabuHe

o 06JaCHM NOCTyNaK CTaTUUKOF 1 AMHAMUUKOT UCNTUBAHA NUBTOBCKOr NOCTPOjerba | * MOCTYNAK CTaTUUKON 1 AMHAMUUKOT UCINTUBAtA NMGBTOBCKOR MOCTPOjerba

« 0BjacHu NOCTynak UCNUTUBakba XBaTaukor ypehaja * MOCTynak uCuTUBatba xBaTaukor ypehaja
 06jacHu NocTynak UCNUTUBaKLa ypehaja 3a KOHTPONy onTepeherba * nocTynak ucnuTvBakba ypehaja 3a KoHTpony onTepehetsa
* HaBe/e OCHOBHe MOryRHOCTU Koje npyxajy caBpemeHu codTBepcku anatu 3a * NPUMeHa CaBpeMeHMx COPTBEPCKYIX aNaTa 3a MexaHuKe cucteme nugrosa?)

MexaHnKy cuctema nudTosa N
KrbyuHM NOjMOBM: MEXaHWUKM CUCTEM, aHann3a, NOrOHCKM MOTOP, PeAyKTOp, yXeTHaua, cuna, MoOMeHT, 6p3uHa,

npopauyH

Hanomena:

1) aHanusy MexaHUuKOr cuTeMa NUdTa ypaauTh 3a ABE TUNMUHE KOHGUIypauyje, MPBN CUCTEM: MOrOHCKa yXeTrbaua, NOMOhHa YXeTHbaua, yxe, kabuHa, KOHTpa Ter CrlojeH AMPEKTHO Ha yXe; APYIM CUCTEM: MOroHCKa yXeTHada, noMohHa
yXeThaua, yxe, KabuHa, KOHTpa Ter ca KOTypauoM.

2) codrecke anate MMbTOBA ypaaMTH MyT! 0, Y3 AeM iy moryhHocTu codTeepckor anata (Hnp:DigiPara® Liftdesigner Basic, unn cnnuan).

4. YNYTCTBO 3A ANWAAKTUYKO-METOANYKO OCTBAPUBAHE NMPOrPAMA

Ha npsom yacy ynosHaT y4eHnke ca LM/besnMa u UCXOAUMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa U KpUTepHj " oL Kao un paja y pauyHapcKoj yUnoHMUM/KabnHETY, NOAENM Ha rpyne U pacrnopeaom
peanusaumje HacTase.

06nuum HacTase: Teopuja

Mecro peanusauuje Hacrase:

- Teopujcka HacTaBa ce peanusyje y yUMOHUUM/Ceumnjanms3oBaHoM MyITUMEAM]ATHOM KaBUHETY
Mpenopyuexn 6poj uacosa no Temama:

- OnwTK NojMoBU 1 Nponucy o nudTeoBrMa 10 yacosa

- Ypehaju 25 wacosa MNOCTABUTE NUTAKE
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— AHann3a OCHOBHUX MeXaHuukux cuctema nudra: 33 yac

Mpu M3paau onepaTMBHMX NNaHOBa NOTPEGHO je AeuHUCATU ANHAMUKY paaa UMajyhn y Buay Aa je yuerbe, kao u GopMup cTaBosa n 1, KOHTUHYMPaHW MPOLEC W A je Pe3ynTaT je CBUX akTUBHOCTW Ha YacoBMMa
pean13oBaHuX pa3nnumNTMM METOACKMM NPUCTYMOM, KopuwherbeM MHpOopMauMja U3 pasnuumTux 3sopa, NpeseHTosaHnm Behum 6poje peanHux npuMepa u y3 akTMBHO yuewhe y4yeruka.

HacTaBHe caapxaje je HEONXOAHO peanusoBaTh KPO3 MpUMepe WTO BULE CUTyaunja U3 peanHor KOHTeKCTa, kopuctehu caBpemMeHe HacTasHe MeToAe W cpeacTea. Tpeba HacTojaTh Aa yHeHuum 6yay 0Cnoco6sbeHm 3a: caMocTanHo
pelwasarbe NpobnemMcknx cuTyaumja; NpoHanaxere, CUCTeMaTU30Bare U Kopuwhere MHpOpMaumja U3 pa3MUMTUX M3BOpa (HNP. CTPYYHe NUTepaType, MHTepHeTa, Yaconuca, yyubeHuka, Katanora...); BU3yenHo onaxarbe, nopeherse u
ycnocTassbare Be3a usmely pasnuunTuX caapxaja (HNp. nosesvBare Caapxkaja npeamera ca Ceako, MCKYCTBOM, ca, Ma ApYruX NpeaMeTa v Ap.); TUMCKW PaA; CaMOMpoLeHy COMCTBEHOT 3Hakba M HanpeaoBatba; NpeseHTaunjy
CBOjUX Paji0Ba W rpyMHIUX npojexara u eukacHy BU3yesnHy, Bep6anHy 1 nucaHy KOMyHuKkauujy y3, kaaa je To notpe6Ho u oarosapajyhy aprymenTaumjy.

Mpunukom peanusaumje HacTaBe MCTahn BaXXHOCT MOWTOBatba CTaHAApAa, NPaBuna 1 Nponuca y 0Boj 061acT U ykasaTh Ha Moryhe npo6neme Koju ce MOry MojaBuTh yCneA HenowToBakba 1/unu Henpuapxkasarba UCTUX. MoxesbHo je
HacTasy peanu3oBaTi kpo3 BexG6e y napy, Npo6neMcke UM NpojeKTHe 3aAaTke Koje Cy NoBe3aHe Ca peasiHiM KOHTEKCTOM y KOjUMa yYeHUUM pade Ha pasiMunTiM AenoBUMa 33AaTka, Urpajy pasnuuuTe ynore U Aajy pelersa y 3aBUCHOCTY 04
KOHTEKCTa y KOMe ce Hanase.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA
®opMaTMBHO OueMBatbe, Kao Moaen npahera HanpeoBatba yHeHMKa, Ce 0ABUja Ha CBAKOM YaCy W CBaKa akTMBHOCT je 406pa NpuAuKa 3a NPOLEHy HanpeaoBara i Aasatbe NoBpaTHe MHdopMauwje. MocturHyha yuennka je Moryhe
BPEAHOBATM KPO3: aKTUBHOCTW Ha 4acy (Tj. MPOLECy yuerba); NocTas/barbe NUTakba /U AaBatbe OAroBOPa Y CKNaAY Ca KOHTEKCTOM KOju ce o6jaltbasa; NO3UTUBHOM OAHOCY npema onpeMm uspaay , NCTP; uX T won.;

npeseHTOBarbe CaapXkaja; TeCTOBE MPaKTUYHWX BEWTHHA, Npahetse NOCTUIHYTOCTM MCX0Aa, NOMON APYroBUMa M3 OAe/betba y UMby CaBnlajaaBarba rpaavea u Cil. Yuenke Tpeba ocr atn n (y:c) jy concreenn
Hanpepak y oCTBapuBarby MCX0Aa, Kao M Hanpeaak APYrux y4eHuka, y3 oarosapajyhy aprymeHTaunjy.

Ha kpajy cBakor yaca uim akTMBHOCTW HanpasuTW KPaTKy aHann3y Aocajalurer paaa, 06aBe3HO NOXBANUTI YUEHNKa 3@ OHO LITO je NOCTUrao M 06pasfoXMTH WTa Moxe v Tpe6a Aa Nonpasu u/unu ypaau. MoTpebHO je OCMUCINTY Bule
TUNOBA PA3NNUNTMX aKTWBHOCTM Ca MPOAYKTMMA PasfMyUTOr HUBOA CNIOKEHOCTV M YTBPANTH OUEKMBaHe UCXOAE, @ MPeMa HUMa W KpuTepujyMe BpeaHoBakba.

OuerbuBarbe yyeHuka ce oAsuja y cknaay ca MpaBuaHNKOM O ouersuBakby. MoTpe6Ho je, Ha NOYeTKy WKOMCKe roAvHe, YTBPAUTU KpUTepHjyMe 3a ouetbuBarbe (y CKnady ca MpaBuiHUKOM O ouerbiBatby), MPBEHCTBEHO 3@ CYMaTUBHO
ouerbMBatbe M Ca HUMa YNo3HaTH yYeHMKe.

CyMaTMBHO OueHMBatbe Ce MOXE M3BPLUMTI Ha OCHOBY MojaTaka NpUKyMn/beHnx GOpPMaTUBHUM oLetbuBarbeM, pezynraTa/peuJeH:a NPOGNEeMCKOr MM NPOjeKTHOT 3aAaTKa, YCMEeHNX MPpoBepa 3Hakba, KOHTPONHNX 1 AoMahux 3ajaTaka,
TecToBa 3Harba 1 CNl. HaumH yTephuBarba CyMaTUBHE OLEHEe YCKNaauTi ca y

Hasue nporpama: POBOTUKA
1. OCTBAPUBAHA OEPA30BHO-BACMUTHOI PALA - OBJINLU U TPAJAHE

HACTABA

PA3PEQ YKYMHO
Teopwujcka HacTasa Bexbe MNpakTuyHa HacTasa Hacrasa y 6noky

1T wan IV 68 nnu 62 68 unu 62

HanomeHa: y Tabenu je npukasaH roanwwibu GOHA Yacosa 3a CBakv 061MK pasa
2. UWBEBU YYEHA:

- YnosHaBarbe yyeHuka ca CTpyKTypoM po6ota

- OcnocobrbaBatbe yHeHUKa 3a NPUMEHY 3Hakba 13 ca y obnactu po6oTuke

- Ocrioco6/basatbe yyeHnKa 3a NPUMEHy 3Hatba 13 eNEeKTPUUHMX MOroHa 1 OMpeMe y MeXaTpoHMUM y 061acTi poboTuke
- Yno3HaBatbe yueHnka ca ynpassbareM po6otima

- Ocrioco6/baBatbe yyeHvKa 3a MPUMEHy 3Harba U3 CUCTeMa ynpassbarba y 061acTu po6oTuke

- Yno3HaBarbe yueHnka ca CeH30pCkUM cucTeMmma po6ota

- YNo3HaBatbe yyeHuKa Ca BEWTaukoM NHTENUTEHUM]OM U HeHOM BE30M Ca POGOTUKOM

-y yueHuka ca M ypehajuma uHAycTpujckux poota

- PasBujarbe CBECTM O MECTy po6OTa y MexaTpOHCKMM cucTeMUMa

3. HABUBU TEMA, UCXOAMN YYEHA, NMPEMOPYYEHWU CAAPXAIN M K/bYYHN NOIMOBU CAAPXAJA
ncxoam

TEMA MPEMOPYYEHU CAAPXAIN / K/bYYHN NOIMOBU CAAPXAJA
Mo 3aBpweTky Teme ydyeHuk he 6uth y ctamwy aa:

* Mojam 1 pa3soj po6oTa

o6jacHu nojam poGoTa u AeduHmwe poGoT « OyHKUMOHANHA CTPYKTYpa po6oTa: OCHOBHM MOACUCTEMM POBOTa, y/iora 1 BpCTe:

* Hanpasy pasnmky usmehy renepauyja poboTa v M3BPLWM MOAENY POBOTCKMX | _ o uares nopcucrem
cuctema
* 6jacHn dyHKUMOHaNHy CTPYKTypy poboTta ~ MoroHcky noacucTeH

DyHKUNOHaNHa CTPyKTypa po6oTa ~ MEpHM 1 CeH30PCKM MOACUCTEM

* pasnukyje noacucteme pobota n 06jacHu HKXOBY ynory

« yTBPAM 6p0j CTEneHM cioboge pobota * KnHemaTtcka oapeheHocT, 6poj cteneHn cnoboae

* onuwe paaHu NpocTop poboTa 1 HaunHe opujeHTauuje * PanHm npocTop, nosuuwja u opujenTaumja

y : .
 06jacHn yHKUM]y N3BPLUHMX OpraHa pasHuxX TUMosa po6oTta V13BpUIHY OPranu, XBaTanke 1 anatu

KrbyuHmn nojmosum: po6ot, cTpykTypa po6ota

* KoopanHaTHU cucTem u TpaHchopmaumje
* KHematckn naHum

* MuHuManHa koHdurypaumja poéota
* YTBPAN KOOPAMHATHM CCTeM poboTa
* TUNOBK CTPYKTypa MHAYCTPUjcKux poboTa:
* o6jacHun Moryhe TpaHcdopmaumje kKoopaMHaTHOr cuctemMa poboTta
- npasoyraoHa
* HaBEAe eneMeHTe KMHEeMaTCKOT laHLa U pasnukyje 3aTBOpeHe u 0TBopeHe

KuHemaTuka n guHamMmka po6ora nawue - unnMHApUYHa

* HaBe/e TMNOBE CTPYKType MHAYCTpUjckux po6oTa 1 HaBeae nNpuMepe ruxose |- chepHa
npumMeHe .
- poTaunjcka
 AedurHNILIE AMPEKTaH M MHBEP3aH KMHeMaTCku nNpo6nem . . X
- SCARA (eHr. Selective Compliance Articulated Robot Arm)

* INPEKTHN U MHBEP3HU KMHEMaTCKu npobnem

KrbyuHmn nojmoBum: knHematcku npobnem po6ota

* BpCTe MoroHa ca HerosnM TMnosuma:
- MHeyMaTCKu W XMApayu4HN MOTOpW po6oTa

* PasnuKyje noroHe poboTa u HUXoBy HaMeHy ~ eNeKTPUYHM MOTOpW po6oTa (MOTOPH jeAHOCMEpHE CTPYje, MOTOpU HausMeHUuHe CTpyje,

« HaBesie OCHOBHe KapaKTepuCTHKe NojeAnHUX TUMoBa NoroHa KOpauHu MOTOPH)
TMOroHCKM CHCTEMM 1 MEpHU CUCTEMM KOA po6oTa
 KOMMapupa MPEeAHOCTU 1 HEeAOCTaTKE Pa3/IMYMTUX MOTOHCKUX CUCTeMa poGoTa |~ S/1EKTPOXMAPAYNNUHM CepBoMOTOpH

« HaBese TUNUYHE NPUMepe Yrpaabe NoroHa * TUnu4HN NpuMepK yrpaatse noroxa
* CTpykTypa jeaHe oce po6ota

K/byuYHM NOjMOBM: NOroHCKM cuCTEeMU poboTa

* CTpyKTypa ynpas/baykor cucrema pobota

« OCHOBHM €IEMEHTI CaBPEMEHNX YNpaB/badukux cucTeMa
* o6jacHu dyHKUM]y ynpassbaukor cuctema po6ota
* CekBeHUMjanHo ynpas/bare pobotuma
Ynpaesarse po6otuma * o6jacHu pasnuunTe BpCTe ynpaesbatba po6oTMa
* Cepsoynpas/batbe poboTUMa, Tauka No Tayka v KOHTypama

Yropeav pasnuunTe BpCTe ynpassbakba po6oTuma
* AQanTuBHO ynpassbakbe poboTuma

KrbyuHmn nojMoBum: ynpas/baykn cuctem pobota

* Ynora v 3Ha4yaj CeH30pCKor cuctema

* TaKTUNHW CEH30pW, CEH30PU CUNIE U MOMEHTa

* o6jacHn dyHKuUKMjy ceH3opcKor cucteMa pobota * BE3KOHTaKTHU CEH30pW 1 CEH30PU 3a Meperbe YAarbeHOCTH:
CeH30pCcKM cuCTeMM kop po6oTa  HaBejie TMNOBE CeH30pa koA pobota - onThuKM
* pasnnKyje HameHy ceHsopa kog poboTta ~ yNTpasBy4yHu
- nacepcku

K/byuyHM NojMoBM: ceH30pCKku cuctem pobota

+ Mojam BewTayke UHTENUreHUMje, UNbEBU UCTPaXMBatba Y 061acTy BelwTauke HTenMreHumje
* - nojam, BpCTe, HaMeHa, KapaKTepUcTuke
* MeToae U TEXHUKE Y BELITauKoj NHTeNUreHumjn

« objacHn nojam BewTauke UHTeNUreHunje
o p 3apataka :

Po60TuKa M BelwTayka MHTenMreHumja * 06jacHn NpUMeHy poboTHKe Y BELITaYKOj UHTENUreHUUju
- Npo6eM NnaHnparba nyTare
* HaBesie MeToAe M TeXHUKE y BeWTayKoj MHTeNMreHumju
- NNaHuparse XBaTarba — y3uMarba

- nnauuparbe GUHOr KpeTarba

K/byuHn nojMoBM: BelTayka HTeNMreHunja

U3spwHm ypehaju (eHa edpekTopyu) KOA MHAYCTPUJCKUX | ¢ HaBee TUNOBE M3BPLWIHKMX ypehaja nHaycTpujckor pobota * Tunosm M3BpWHMX ypehaja - xBataun, anatm
o6ota
P * o6jacHu dyHKUmMjy nsspwHor ypehaja uHaycrpujckor po6ota * MexaHW4Ku XBaTaun - TUNOBW, NOFOH, yNpaB/barbe, CEH30p
* U3BpLWM aHanm3y objekTa n n3bop ussplHor ypehaja * AHanusa objekta

* MacuBHa 1 akTUBHa NPUNaroA/mbUBOCT
* [THeyMaTCKM 1 MarHeTHW xBaTaun

* AyTOMaTCKa M3Me/bMBOCT U3BPLUHOM YnaHa

MNOCTABUTE NUTAKE
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* N360p M3BPLWHOr YnaHa

KrbyuHn NojMoBu: XBatauu, U3BPLIHN YNaHOBK

* MNpumeHa poboTa 3a TpaHchep MaTepujana u ONcayxXuBare MalnHa

* MpumeHa po6oTa y npouecHuM onepaunjama
* pasnnKyje OCHOBHE NpUMeHe POBOTa y MEXaTPOHCKMM CUCTEMMMA
* Po6oTM30BaHa MOHTaxa
NMpumena po6ota * o6jacHu nojam dnekcmbunHux TexHonowkux henunja
* Po60TH y hnekcbunHmum TexHonowkum hennjama
* HaBezie cTpykType henuja ca po6oTnma
* CtpykTtype henunja ca po6otuma

KrbyuHmn nojmosu: npumeHa po6ota

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHSE MPOrPAMA

Ha noueTky cBake Teme yueHMKe yno3HaTH Ca LM/bEBMMA M UCXOAMMA, MIAHOM Pada v HauMHUMa OUeHMBaka. Hactasy 0BOr NMpeAMeTa peann3oBaTi MOPEA YUMOHULE MY KaBUHETY MM CNeumjann3oBaHoj YYMOHNLN OMPEMIbEHO]
oarosapajyhum HacTaBHWM cpeacTeuMa (poboTcka pyka). MpenopyuyeHn 6poj Yacosa no Temama je cneaehu:

* DyHKUMOHaNHa cTpykTypa poboTa (3/2 yacosa)

* KuHemaTuka v aAnHamuka pobota (9/8 yacosa)

* [TOrOHCKM CUCTEMM N MEPHM cucTeMu koA poboTa (12/10 vacosa)

* Ynpassbatbe pobotuma (10/8 yacosa)

* CeH3opcku cuctemu koa po6ota (12 vacosa)

* Po6oTWKa 1 BewTayka uHTenureHumja (6 4acosa)

* N3BpwHu ypehajn (eHA edekTopu) Koa MHAycTpujckux pobota (8 yacosa)

* MpumeHa pobota (8 yacosa)

W3yuasarem oBor npeameta aaje ce MOryRHOCT yyeHuUMMa Aa ynosHajy po6oTusaumnjy caBpeMeHe MHAYCTpUjcke Nponssoatrbe. U3yyasareM oBor rpannaa yueHMuM Tpeba Aa ynosHajy dyHKUMOHaNHy CTpyKTypy poboTta u MehycobHy
NOBE3aHOCT e/leMeHaTa CTPYKTYpe y (yHKUMOHAIHY LeNHY, MPEHOC KpeTarba v onTepeherba MexaHn3ama po6oTa TOKOM Mocs npo cmc po6oTHMa TOKOM pady v NporpamMmpare paaa po6oTa 3a oapeheHe

TexHosowke npouece. OCHOBHa KapakTepuUCTMKa OBOT NPEeAMETa je Herosa MHTEPAMCUMNIMHAPHOCT, WTO 3axTeBa ysehaHn Hanop npodecopa y npnnpeMm nacraae 1 yueHuKa 3a p; 1 ycsajaroeM o6pel nojMosa, jep je notpeGHo
noBesaTn MaTepujy 13 BULIE HAacTaBHUX 06nacTu.

Mpu o6paan Teme KnHemaTtnka u AMHaMuKa po60Ta OCNakaTit Ce Ha 3Harba Koja Cy YYeHMUM CTeKNU U3yyasarbeM npeaMeTa TexHUuka MexaHuka ca MexaHusMmuma.

3a peanusosarbe TeMe MOrOHCKM CUCTEMN MEPHU CUCTEMN poGo'ra Tpe6a KOPUCTUTM 3Harba Koja Cy YHYeHUUM CTEKAM y NPeaAMeTy ENeKTpUUHM NOroHM 1 OnpeMa y MexaTpoHuum (eNeKTPUYHIM MOTOPU), Kao W 3Harba U3 npeaMeTa
XuapaynuyHe n nHeyMaTcke KOMNOHeHTe (MHeyMaTcku U xuapay TopK). H; Tpe6a Aa NPOLEHN HMBO CTEYEHMX 3Hatba yyeHWKa U3 OBUX MpeAMeTa, HaAOrPaav OBa 3Hatba W MPUNAroAn poboTuum.

Y Temn YnpaBmbate po60TMMa, OCnakbaTii Ce Ha 3Harba Koja Cy YYeHMLM CTeKnu y mpeameTy CucTeMu ynpassbarba.
C 0631MpoM Aa Cy Ce yueHWUM CycpeTanu ca NojMoM CeH3opa y APYrvM CTPYYHUM NpeaMeTvMa, HacTasHUK Tpe6a Aa MPOLEHM HUBO CTEYEHWX 3Harba U3 CeH30pa, HAAOrPaau MX 1 U3BPLUN HUXOB TpaHcdep y AoMeH po6oTuke.

Y Temn Po60TMKa M BelTauka MHTeNMIeHUMja, yyerrun Tpeba Aa CxBaTe MojaM BelTauke MHTENNreHUmje U HheH 3Hauaj y TeXHUUM Y TeXHONOrMjW, Kao 1 NepcnekTvee paseoja.

Mpu jn Teme ypehaju po6ora, npi M 3Harba Koja Cy yYeHWUM CTeKNM y npeaMeTy TexHuuka ca u M enemMeHTH.
¥ Temn MpuMeHa po60oTa, HABECTY WTO BULWE NpHUMepa U3 npakce.

C 0631pom Aa je NpeAMeT Teopujcky, yueHnke Tpeba aHMMUpaT! NPUMEHOM CaBPeMEHMX HACTaBHUX CpeacTaBa (NameTHe Tabnie, MHTEPHET, BuAeo 61M, po6oTcka pyka...). MOXerbHo je Aa ce y OKBMPY CBake TeMe KOpWCTe 3aHMMIbWBN BUAEO
3anucy (NpUHUMN paja MoTopa, NPMHUMN Paja v NpUMeHa CeH30pa, BelwTauka NHTenureHumja...).

Wmajyhu y Buay WUpKHy nojeanHunx Tema koje Tpeba CBECTU Ha HEKONMKO YacoBa (MOrOHCKM CUCTEMU, CEH30PpU, NpUMeHa poboTa...), NPenopy4YbnBo je yyeHuumnma aatv gomahu 3apatak y Buay npeseHTtaumje (HEKONMKO yyeHuka aa obpaan
TeMy v Aeo TeMe KOjy Aaje HacTaBHWK Ny Mo usbopy yueHuka y O HoNXOBOT WHT a) kojy he npesenToBaT! y TOKY HacTase.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YYEHMKA

Canpaje Nporpama je HeONXoAHO PEan130BaTH CaBPEMEHUM HACTABHUM METOAAMA 1 CPEACTBNMA. Y OKBMPY CBAKE MPOrPaMCKe UENMHE, yueHnke Tpeba 0cnocobsbasati 3a: CaMOCTanHO NPOHANaxXerbe, CUCTEMaTU30Batse 1 Kopuwherse
MHdOpMaUnja U3 pasnNUUTUX M3BOPa (CTPYUHA NUTEPaTypa, MHTEPHET, HaconmMcy, yUGeHUUM); BUSYeHO Onaxarse, nopeferse 1 ycnocT: Be3a usmehy p. " (Hnp. 1 cappxaja npeaMeTa ca CBaKOAHEBHUM
MCKYCTBOM, CaapXajuma ApYrux npeaMeTa v Ap.); TMMCKW paa; CaMONpoLeHy; Npe3eHTauunjy CBOjUX paaoBa U rpynHuX npojekara v edukacHy BUsyenHy, BepbanHy n nucaHy KOMyHUKaumjy.

MNpaherbe HanpeaoBatba yyeHKa Ce OABMja Ha CBAKOM Yacy, CBaka aKTMBHOCT je 4o6pa NMpUivKa 3a NpoUeHy HanpeAoBatba 1 AaBarbe NoBPaTHE MH(OpMaLMje, a OLuerb1Batbe YYeHUKa Ce 0ABHja Y CKiaay ca MpaBUIHAKOM O OLeHMBatbY.
Yyenuke Tpeba ocnocob/baBaTv 1 0xpabpusaTi Aa Npouerbyjy CONCTBEHM Hanpejak y OCTBapuBarby 3aaataka npeaMeTa, Kao U Hanpeaak Apyrux yyeHuka ys oarosapajyhy aprymeHTtauujy.

CyMaTMBHO Ouerb1Barbe je BpeaHoBarbe NOCTUTHyha yueHnka Ha Kpajy cBake peannsosaHe Teme. CyMaTUBHE OLiEHe Ce A06Mjajy M3 KOHTPOIHMX UM MUCMEHUX PaA0Ba, TECTOBA, YCMEHOT UCMUTUBaka, CAMOCTaIHUX UM FPYMHUX PaaoBa
yueHuka. Mopea Tora, y4eHUUMMa 103BONNTU Aa Aajy CBOje MULL/bersEe O PaA0BMMa APYroBa, apryMeHTyjy Ao6pe u jiolwe CTpaHe pajoBa, NPeANoXe u3MeHe (WTa 61 NPOMEHNN, WTa UM Ce CBUAENO...).

Y ¢opMaTUBHOM BpeaHOBary HacTaBHUK 61 Tpebano Aa NPOMOBMLIE FPYNHW AUjanor, Aa KOPUCTM NuTara Aa 61 reHepucao nogaTke M3 haukux naeja, anu u Aa NnoMorHe passoj haukux uaeja, Aaje yyeHuuuma nospatHe nHdopmauuje, a
nospatHe MHpOpMaLmje Ao6ujeHe O yUeHUKa KOPUCTH Aa MPUaroaM noayyasare, OXpabpyje yueHnke Aa ouetbyjy KBanuTeT csor paaa. M360p MHCTpyMeHTa 3a GOpPMaTUBHO BpeAHOBatbe 3aBUCH OA BPCTE aKTUBHOCTY KOja Ce BpeaHyje.

Hasus nporpama: TEXHOJIOFMJA OBPAAE
1. OCTBAPUBAHA OBPA3OBHO-BACMUTHOI PAAA - OBJINLUN U TPAJAHE

HACTABA

PA3PEQ YKYNHO
Teopwujcka HacTaBa Bex6e MpakTuyHa HacTasa HacraBa y 6noky

111 van IV 68 nnm 62 68 nm 62

Hanomera: y Tabenu je npukasaH roavwbn GoHA Yacosa 3a cBaku 061Mk pasa

2. UWBEBU YYEHA:

- YNo3HaBare yueHnKka Ca TEXHONMOrMjOM MaLHOTpaarse

- YnosHaBarbe yueHuka ca obpaaHnM cucTeMuma u npouecuma obpase

- Yno3HaBarse yueHnka ca NocTynkom obpaae pesaroem

- Yno3HaBare yueHnKka ca NocTynKkoM 06/MKoBarba AehopMucatbeM

- Yno3HaBarse yueHnKka ca NocTynkoM U3paae Aenosa oA nuMa

- Yno3HaBarse yueHnKka ca NocTynuuMa n1sersa

3. HABMBM TEMA, NCXOAM YHEHA, MPEMOPYYEHU CAAPXAIN U KS/bYYHU NOIJMOBU CAAPXAIJA
ucxoan

TEMA MPEMNOPYYEHU CAAPXAIN / K/bYYHU NOJMOBU CAAPXAJA
Mo 3aBplweTKy Teme yyeHuk he 6uTn y cTary Aa:

* o6jacHu nojam TexHonoruje  Mojam TexHonoruje

* o6jacHu nojam cucrema o CUCTEMU Y MALLMHOTPaAHbW: MOCNOBHM, MPOM3BOAHWU, TEXHONMOWKM, 06paaHn

.  objacHu nojam obpaaHor cuctema « Mpunpemak, o6paaak, nspaaak, rotos Ao
¥son Yy TexHonorujy * HasBeae passinke MBMEVJ‘/ npunpemka, OGDEIJKB, u3papaka, rotoeor gena

o6pape « Mpouecy y MeTanonpepahnBaykoj MHAYCTPUIN: NPOM3BOAHM, TEXHONOWKN 1 0BpaaHM
« o6jacHu Nojam npoueca y MeTanonpepahMBaukoj MHAYCTpUjn npouec
« HaBeze BPCTY Mpoleca y MeTanonpepahmeayukoj MHAYCTPUU U HUXOBE KapaKTepucTuke oK Inja noctynaka v obpane
« HaBeze noaeny Metoaa obpaae KrbyuHun nojmosum: TexHonorvja, npunpemak, obpasak, nspanak

* MeToae popMupatrba NoBplIMHE Npu 06paan pesarbeM

* objacHn MeToae popMuparba NOBPLWMHE NpW 06paam pesarbem * Mpouec HacTajarba CTPYroTuHe
* 06jacHn HaunH GopMUparLa CTPYroTUHE U HeHe BpCTe * Bpcre cTpyroTuHe
* HaBeze cune v TeMnepaType pesarba « Cune v TemnepaType pesarsa
« o6jacHu ynory cpeactasa 3a xnahetbe 1 noaMasnsare « Cpeacrea 3a xnahetbe 1 noaMasmsarse
.  06jacHn OCHOBHE KapaKTepuCcTUKe 06paje OACeUarbeM, CTPyratbeM, PEHANCArbEM, NPOBIAYEHbEM, INI0AaHEM, « O6pana oAceuareM, CTpyrarbem, €M, npo , T , 6y ,
Texonoruja o6pane [9% , 6py W) 6pylwerbeM n rnavarbem
pesamwem
* HaBeze eneMeHTe pexuMa obpaje pesarbem « EnemenTy pexuma obpane
* 06jacHn KpeTarba Ha yHNBEP3aHWM MalMHaMa anaTkama npu npouecy popMuparba CTpyroTuHe  BpcTe kpeTatba Ha YHUBEP3A/HUM MalWWHAMa anaTkama y unsby GopMuparba CTpyroTuHe
* HaBeze BpcTe anata  BpcTe anata v wuxosa reomeTpuja
* onuwe reomeTpujy anara * Matepujanu pesHux anata
* HaBezle BPCTe nMoMohHWx npubopa * Bpcre nomMohHux npuéopa

KJbyuHM NOjMOBM: CTPYroTUHa, pexum obpade, pesHn anatn
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« KapakTepuncTiike obpade Aedopmucarbem

.

o6jacHu ocHOBHe KapakTepucTuke obpaae aedopmucarsem
« Mojam 1 BpCTa AedhopMaunja v HanoHa
* objacHu pasnuke n3mehy enacTuyHUX 1 NNacTUyYHUX Aedopmaumja
* O6/1aCT eN1acTUYHOCTM U NIACTUYHOCTY
* o6jacHu aeduHUUMjy HanoHa n noaeny
* O6papa y xn1aZHOM 1 TOMJIOM CTakby
* o6jacHu aujarpam 3aBUCHOTU HanoH-aedopMaumnja
« Mehv 3a 3arpesarse
* HaBeae BpcTe nehu 3a 3arpesarbe
* Obpapa cabujareM: KoBakbe W NpecoBarbe
* o6jacHn cnoboaHo Kosarbe
* CnoboaHo koBarbe
06nuKoBatbe * o6jacHu KoBare y Kanynuma, BpcTe kanyna

* Kosatbe y kanynuma
Aedopmucarmem * HaBesle pasnuke u3mehy Kosarba Ha YeknhnuMa n Npecosarba Y v
* Koatbe BasbarbeM
* HaBeAe BpcTe Yekuha u npeca
* MawwHe 3a KoBatbe 1 MpecoBarse: Yeknhm, npece

.

objacHu obpaay UCTUCKUBaHEM
* O6papa UcTucknBareM

.

o6jacHu obpaay BasbarbeM
* Obpapa Ba/barbeM
* 06jaHu u3paay WaBHWX LEBU
* W3pasa uesn

.

o6jacHu uspaay 6ewasHx Lesu
* Ob6papa By4ereM (U3BnayerbLem)

.

o6jaHn obpaay ByyereM: u3pasa xuua v Uesn
K/by4HM MOjMOBM: NNacTMUHO AeOpMUCatbE, MALIMHE W anaTi

* Hasese ocHOBHe KapaKTepuCcTVKe MocTynaka uspaae Aenosa oA MMa
 KapakTepucTike nocTynaka uspaae Aenosa oa numa
* Hasese noaeny noctynaka o6nukoBatba Npn N3paan Aenosa oA MMa
* Obpaaa oagajarbem
« Hasese noctynke o6paae oasajarbem
* Oaceuarve
* O6jacHn nocTynak oaceuara
* Mpobujare 1 npoceuarse
* HaBese 06/1mke HOXeBa Ha MalWMHCKWM Makasama
* AnaTu u MalwmHe 3a npobujare U npoceuarse
Wspapa penosa oa numa * O6jacHu pasnuke usmehy npobujara n npoceuara
* Obpaaa casnjarbem
* Hasese Tvnose anaTa 3a npo6ujatbe M Npoceuarse n tUXoBe Aenose
* YraoHo (a3oHcko) caBujarbe
* O6jacHn OCHOBHE KapaKTepuUCTUKe 1 BPCTE Casujatba
* KpyxHo caBujare
* O6jacHn yraoHo caBujare
* Obpaaa n3snavyerem
* O6jacHn KpyXHO caBujarbe
KrbyuHun nojmosu: num, obpasga numa
 O6jacHmn OCHOBHE KapaKTepucTuKke o6paae ussnaderbem

« OCHOBHM MOjMOBY O JiBEtbY
 CBojcTBa MaTepujana 3a /MBetbe
* MocTynum nueerba

* Mewyann kanynu, jesrpa

« Nlusaukn anat n npuGop
* O6jacHn NocTynak nuBerba, OCHOBHE NojMoBe
 PyuHa 1 MawuHCcKa n3paaa kanyna
* Hasese maTepujane 3a nusere
* YnvBHM cuctemn
* O6jacHu uspaay newyaHux Kanyna u jesrapa
* [PaBMTaUMOHO NnBeHE
* Hasese nuBauke anate u npuéop
« JluBerse y MeTanHuM Kanynuma
Jusere * O6jacHu pyyHy W MalWMHCKY u3paay kanyna
* Jlnserbe noa NpUTMCKOM
* O6jacHn NocTynke nneera
« UeHTpudyranHo nueerse
* O6jacHu 3aBplHe pajoBe Npu NnBeky
* [peunsHo nueerse
« Hasese onepauvje KoHTpone oanvsaka
* JInBere y WKO/LKACTUM Kanyruma
« HaBepe Moryhe rpeluke Ha opnmBuuMa
 HenpekuaHo nvserve

* JuBere y Bakyymy
* 3aBPLWHN PaAoBM Npu NMBerbY
* KoHTpona v rpeluke Ha OANMBUMMA

KJbyuHuW NojMoBu: maTepujan 3a nvBetbe, Kanynu, jesrpa, NocTynuu nneersa

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE NMPOrPAMA

Ha noueTky cBake TeMe y4yeHUKe yNo3HaTH Ca UM/beBMMA W UCXOAMMA, MAHOM Padla M HauMHUMa OLerbMBarba. Teopujcka HacTasa NpeaMeTa Ce peannsyje y yUMoHMLM NPy YeMy Ce OAesberbe He AN Ha rpyne.
MNpenopyyexn 6poj yacosa no Temama je cneaehu:

* YBOA y TexHonorujy obpaae (4 yaca)

* TexHonorunja obpane pesarbem (28/24 yacosa)

* Obnukosarse aedopmucarbem (18/16 yacosa)

* W3papa aenosa oa numa (6 vaca)

* Jluserve (12 vacosa)

MpunuKomM peanusaumje TeMa OCIOHUTU Ce Ha NPeA3Hakba yYeHUKa U3 TeXHUKe 1 TEXHONOTMe, a Y KOpenauujyu ca ekosormjoM 1 3aliTUTOM KMBOTHE CPeAMHE, MalMHCKUM MaTepujanuMa v enekTpOMaLMHCKOM npunpeMoM. U36op MeToaa n
obnuka paaa 3a cBaky TeMmy oapef)yje HaCTaBHMK y 3aBNUCHOCTW OA HACTaBHUX caapxaja, CocoBHOCTM 1 NoTpeba yueHnka, MaTepujanHux U Apyrix ycnosa. Kopuctutu sepbante MeToae (MeToaa YCMEHOT W3naratba v Avjanolka MeToaa), Metoae
[AEMOHCTpaLnje, TeKCTyanHo-unycTpaTmeHe Metoae. MNpeanoxenn o6nMum pasa cy GpoOHTanHW, paa y rpynu, paa y napy, MHAMBUAYanHu paa.

Cappxaje nporpaMa je HEONXOAHO Peann3oBaTi CaBPEMEHNM HAacTaBHNUM METoAaMa U CPeaCTBMMA. Y OKBMPY CBaKe NporpaMcke LeuHe, yyeHnke Tpeba 0Ccnoco6/basaTy 3a: CaMoCTanHO NpoHanaxere, CUCTEMaTU30Bake 1 Kopulheroe
MHdOpMaunja U3 pasnnuUTUX M3BOPa (CTPYYHa UTepaTypa, MHTEPHET, Yaconmucy, yubeHnum); BUsyenHo onaxarse, nopeherse u ye Besa usmehy p: n (Hnp. T cajpxaja npeameTa ca CBaKoAHEBHUM
MCKYCTBOM, CaapXajuma ApYrux npeaMeTa v Ap.); TMMCKW paa; CaMOnpoLeHy; Npe3eHTauunjy CBOjUX paaoBa U rpynHuX npojekara v edukacHy BUsyenHy, BepbanHy n nucaHy KOMyHUKaumjy.

5. YNYTCTBO 3A ®OPMATUBHO 1 CYMATUBHO OLIEHbUBAHE YHYEHMKA

Y HacTaBy OPMjEHTMCAHO] Ka AOCTU3atby MCXOAA MpaTe Ce U BPeAHYjy MpoLec HacTaBe 1 y4erba, MocTurHyha yuenmka (MpoayKTy yuera) u COnCTBeHu pad. HactaBHuK Tpeba KOHTUHYMPaHO Aa MPaTv HanpeAak yuyeHuKa, Koju ce orneda y
HauWHYy Ha KOjW y4eHMUM napTuumnupajy, Kako Npukynsbajy noaaTke, kako apryMeHTyjy, esanympajy, AOKyMeHTyjy uta. [la 6u BpeaHoBarbe 61no 06jeKTMBHO 1 y dyHKUMK yuerba, NOTPe6HO je YCKNaauT HUBOE UCXOAa U HauMHe ouerMBatba.

CyMaTMBHO OlLerb1Barbe je BpeaHoBarbe NOCTUTHyha yueHuka Ha kpajy cBake peannsosaHe Teme. CyMaTUBHE OLiEHe Ce A06Ujajy M3 KOHTPOHMX UM MUCMEHNX PaA0Ba, TECTOBA, YCMEHOT UCMUTUBaa, CAMOCTaIHUX UM FPYMHUX PaaoBa
yueHuka.

Y (hopMaTMBHOM BpeAHOBatby HACTaBHUK 61 Tpe6asio Aa NPOMOBMLWE FPYMHY AMjasnor, Aa KOPUCTM NUTaka Aa 61 reHepucao noaatke U3 haukux naeja, anv n Aa noMorHe passoj haukux naeja, Aaje yueHuumnma nospatHe MHpopmaumje, a
nospatHe uHdopMaumje AobnjeHe oA yHeHWKa KOpUCTM Aa Npunaroav nNoAyyasarbe, oxpabpyje yyeHuke Aa oueryjy KBanuTeT csor paaa. M36op MHCTpyMeHTa 3a pOopMaTUBHO BPeAHOBarbe 3aBMCW 04 BPCTE aKTUBHOCTM Koja ce BpeaHyje.
BpeaHoBatbe OCTBAPEHNMX MCXOAA BPLIMTM KPO3: YCMEHY MPOBEPY 3Hatba, M1caHe NpoBepe, KOHTUHYMPaHO npaherse AOCTUIHYTUX UCXOAA U HUBOA MOCTUIHYTAX KOMMETeHuuja.

MNpaherbe HanpeaoBatba yyeHKa Ce OABMja Ha CBAKOM Yacy, CBaka aKTMBHOCT je 4o6pa NMpUvKa 3a NpOUeHy HanpeAoBatba 1 AaBarbe NoBPaTHE MH(OpMAaLMje, a OLuerb1Batbe YYeHUKa Ce 0ABHja Y CKiaay ca MpaBUIHAKOM O OLeHMBatbY.
Yyenuke Tpeba ocnocob/baBaTv 1 0xpabpusaTi Aa Npouerbyjy CONCTBEHM Hanpejak y OCTBapuBarby 3aaataka npeaMeTa, Kao U Hanpeaak Apyrux yyeHuka ys oarosapajyhy aprymeHTtauujy.
Hasus nporpama: BELUTAYKA UHTEJTUFEHUMIA
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

Paspen Teopujcka HacTaBa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky YKynHo

1T wan IV
2. UWBEBU YYEHA:

- Yno3HaBarbe Ca OCHOBaMa BELITa4Ke MHTENUrEHUME U MALLMHCKOT y4ekba.

68 unu 62 68 nm 62

- Ocnoco6rbaBatbe 3a NpUMEHyY BeWTauKe UHTENUreHUnje KPO3 MHTEPaKTMBaH HauuH, CTyAnje clyyaja v NpojekTHy HacTasy.

- PasBujarbe BEWTHHA Kao WTO Cy TeXHWKa peluasarba NpobneMa 1 OTknakaka rpewaka, KpUTHUKO pasmMuLubakbe, I0TMUKO 3aK/byyuBatbe 1 KpeaTWBHOCT.
3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NMOIMOBU CAAPXAJA
ncxoau

Mo 3aBpuweTky TeMe yueHuk he 6UTH y CTary Aa:

TEMA MPEMOPYYEHU CAAPXXAIN / K/bYYHU MNOIMOBU CAAPXAJA

« Mojam BewTayke NHTENUreHUNje

 MHTenvreHTHe opMannsoBaHe MeToAonormje (BelTayke HeypoHcke Mpexe, Fuzzy NOrnuku CUCTeMM, FreHeTUuKM
anropuTMK, eKCNepTHU CUCTEMM, UTA.)

* lcTopuja pa3soja BelwTauke UHTeNUreHumnje

oM 3Harba, pi rOBOPHUX je3nka
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 06jacHu NojaMm BeluTauke UHTENUreHUmje;

* uaeHTMdUKYje KibyuHe Aorahaje Koju Cy yTUUaM Ha passoj BewTauke UHTENUreHumje;
VYBoa y BewTauky

MHTenureHumnjy  06jacHM yNOTy MaLWMHCKOT yyerba y 061acTu BewTayke NHTeNUreHumje;

 MNycTpyje MoryhHOCTM MpuMeHe BeluTayke MHTeNNreHumje Ha npuMepnuMa us
CBaKOAHEBHOr XMBOTa;

® YYEHE ~ MHTENUreHTHN PO6OTH U TEXHONOLWIKO T e -
[AOHOWeHe OANYKa - 3aK/byunBatbe, NCTPaXMBatbe OKpyXerba — ayTOHOMHOCY MOGVIHHMX po6ota

npobnema,

* CUCTEMW NPEMNO3HABAHA nuua, rosopa 1 TekcTa — Noce6Ho: kamepa 1 aHanusa AuruTtanHe cnvke objekata
* Y7i0ra MawWwmHCKOr yuerba y 06/1acTi BewTauke nHTenmreHumje
© VIHTYWTVBHYM NPUMEPY 3@ WYCTPaUMjy NPUMEHe TEXHUKA BEWTauke UHTeNUreHumje

« CTyauja cnyyaja - NpakTMYHU NPUMEpY ynoTpeGe BelwTauke MHTEUreHunje y CBaKoAHEBHOM XMBOTY (NaMeTHn KyhHu
ypehaju, MeAnUMHCKa AnjarHocTmka u znpaacrsena 3awTuTa, Mane 1 anaukauuje 3a nnaHnparse nyTame, UHTEpHeT
NpeTpaxuBayy, enekTpoHcka 1 Haasop, BO W hUHaHCKje)

KJbyuHM NOjMOBM: TeXHWKe BelTauke MHTeNNreHuUmje, MaWWHCKO yuetbe, COMTBEP, OANyUMBatbe, CHCTEMM
Npeno3HaBsarba — KaMepa 1 aHanusa AuUruTanHe cinke

MNOCTABUTE NUTAKE
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 Kako MalwnHe - uHTenureHTHu po6oty yue?
« Mojam, NpuMeHa 1 3Hauaj MalWMHCKOr yyerba

« MNpunarohasare peeBaHTHNX NoAATAKA 3a MAWMHCKO yuerbe (NpuKyrbare, Kiacupukaumja u opraHmsaumja
noaataka)

* OMMWe OCHOBHE MPUCTYNE 1 ancTPaKTHE MOAE/E MAWWHCKOT yuetba;

* ANFOPUTMU MALIMHCKOr yyerba
* pasnvKyje BUAOBE 1 OCHOBHE MPOG/IeMe MALWMHCKON yuera;
* Tymauerbe pesyntata MalMHCKOr yyera
* UMeHyje codTBEpCKe anaTe 1 anaukaumje Koju Mory Aa e KOPUCTE 3a MALWMHCKO yderbe;
* Moborblwatbe U BU3yenu3aumja pesyntata MalMHCKOr yuerba
* OMMWe OCHOBHE TEXHUKE UCTPaXMBatba CKYMOBa NoAaTaka PeieBaHTHUX 33 MaLMHCKO

" Ny o " 5
MawmHcko yuerse u pag | YeHe; * Cryaunja cnyyaja - Kako AMasoH u HeTdnukc Kopucre cucteme npenopyka (recommendation systems)?
ca nopauuma  ONULLIE OCHOBHE TEXHUKE 3a NPUKYM/batbe U Knacudukaumjy ckynosa nogataka;  CTyauja cnyuaja - Kako dyHKUMOHMWY HanpeaHu Be6 npeTpaxusaun nonyt Google-a?

* HaBeae 1 06jacHM NPUHUMN paa OCHOBHWX anropuTamMa MalWWHCKOr yyerba; * Ctyavja cnyyaja - Kako Siri u Alexa npenosHajy rosop?

* o6jacHu 3Hauaj kopuwhera n \je pesynTaTa M; yuerba; * Cryauja cnyyaja - Kako GyHKUMOHUIWY ayTOHOMHa BO3UNa KomnaHuje Tecna?

* 06jacHu NpUMeHy MalWMHCKOr y4Yerba Ha NpUMepy CTyauje Cnydaja cucteMa npenopyka * Cryaunja cnyyaja - Kako usrneaa npouec cTpaTelkor OAyunBara y Mrpama Kao WTo Cy wax uav ro?

(recommendation systems); . . .
* Cryauja cnyyaja - Kako BupTyenHn acucteHtu (eHrn. chatbot) oarosapajy Ha nutara?

* Ctyavja cnyyaja - Kako dyHKUMOHMWY annnkaumje 3a ayToMaTCKo npesoherse TeKCTa y peanHoM BpemeHy?

KJbyuHM NOjMOBM: MOAEN MALIMHCKOT yyerba, MHTENNUIEHTHM POBOT, anropuTaM yuersa, CKynosu noaaraka,
PpenpeseHTaTMBHN y30paK penesaHTHUX rnoaaTtaka

* Mojam v aeduHMUMja BelwTauke HeypoHcke Mpexe (BHM)

* o6jacHu nojam aganTUBHOr Npouecuparba MHOPMaLMja MHTEIMIEHTHUX CUCTEMaA Ha * OCHOBHa CBOjCTBA, OCHOBHE W A0AAaTHE KOMMoHeHTe BHM, HeypoH-npouecypajyhn enemMeHT, GpyHKUNOHANHOCT HeypoHa,
NpUMepy BEIITauKNX HeyPOHCKUX Mpexa; BenmunHa BHM, Tononorvja BHM, apxuTteKType 1 anroputMmu 06ydasarba BEWTAYKUX HEYPOHCKMX MPeXa, TEXUHCKM
oaHocH

* ONMWe HauMH PaAa BELWTAUKNX HEYPOHCKUX Mpexa;
* BewTauke HeypoHCKe Mpexe: Kako paae?
* HaBezle OCHOBHA CBOJCTBA M BPCTE apXMTEKTYPa BELITAUKUX HEYPOHCKMX Mpexa;
BewTauke HeypoHcke ) P P P VP P CT\/LlMJa cnydaja - Kako MHTENMreHTHU cucTemMn (po60Ty, BO3WUNa, APOHOBM) yue KOPUCTERH BeluTauke HeypoHcke
Mpexe © VNYCTpyje NPUMEHY BELITauKNX HEYPOHCKMX MPEXa Ha NPUMepy eAyKauvoHOr MOBUIHOT |mpex:

po6ota - Hnp. LEGO po6oTa;
* MPOJEKAT: Mogenupatbe 1 cuMynauuja paaa OCHOBHUX BPCTa BELITAYKUX HEYPOHCKUX MpeXa nonyT nepuenTpoHa,

* NpuMetbyje BelTauke HeypoHCKe Mpexe y npouecy GyHKUMOHanHe anpokcuMaumje — backpropagation w ART-1 HeypOHCKNX Mpesxa.
reHepanusauvje, knacubukaumje U NpeanKumje KopuwhereM CKyrnosa penpeseHTaTMBHIX ) .
y30paka peneBaHTHUX NOAATAKa 33 MAWMHCKO yuekbe; K/byuHM NojMoBM: ananTusHO Npouecupare MHGOpMaLmja, apxUTeKTypa BelTauke HeypPOHCKE MpexXe, HeypOH-0CHOBHM

npouecnpajyhu enement BHM, akTusaumoHe yHKumje HeypoHa, anroputam obyyasarba, TEXMHCKN OAHOCK n3Mehy
HeypoHa, KOHBepreHumja rpelwke yyerba-rnobanHu u nokanHu MUHUMYM, npumeHa BHM

 CTpyKTypuparse npoénema y AOMeHy OAny4MBarba

* MpuKynsbarbe peneBaHTHUX NoaaTaka, Bu3yanusaumja u pasymesarse ([a nu je y3opak A40BO/bHO penpeseHTaTuBaH?
WTa HeaocTaje? LWTa je 3aHUM/bMBO?)

* NpenosHa nNpo6iem 13 CBaKOAHEBHOT XNBOTA Y IOMEHY OANyUMBak-A U NOBEXE * Mpaherbe Monena
MOryRHOCT HeroBor peluasarba ca NPUMEHOM OAroBapajyhe TexHuKe BeluTauke — MPUnpeMa penpesEHTATUBHIX Y30paKa PeneBaHTHIX MoaTaka
VIHTENIUreHuMje, NPEBACXOAHO BEWTAUKMX HEYPOHCKIMX MPeXxa;

- reHepucarse 1 obyuasarse Moaena
 MPVKYN/ba penpeseHTaTUBHE Y30pKe peneBaHTHUX noaaTaka notpebHux 3a rpaherse

Mopena; ~ TecTuparbe MoAena Ha penpe3eHTaTUBHOM Y30PKY penieBaHTHUX noaataka

* Npunpema peneBaHTHe nogaTke U reHepuwe moaen; - " ji esynrarta nr napaMeTpa yyera
FeHepucarbe Mopena punpema p A P A y pesy. paMetpa !

BelTauKe UHTENNMIeHUM]E |« TecTUpa penesaHTHe NoAaTKe U TyMaun pesynTaTe MalMWHCKOr ydetba; umMja rpewke M ! HOBWX peneBaHTHWUX noaaTtaka u A0NyHCKO obyyaBarbe Kpo3
nojewasare TEXNHCKUX 0AHOCa mamehy HeypoHa

* OLlEHN KBaNUTET U3rpaheHor Moaena MaluMHCKOT yuerba;
. « PasymeBatbe pesy/iTata NpUMeHe TeXHVMKa BEWTayKe UHTENMIeHUMe KOA MHTENIEHTHUX CUCTEMa Mperio3HaBarba
© KOPUCTU CUCTEM BellTauyke UHTENUreHUMje 3a Npeno3HaBare N1ua;

N * MPOJEKAT: PasymeBatbe pajia cucTeMa 3a npernosHaBare nmua
* KOPUCTU CHCTEM BeluTauyke UHTEUreHUMje 3a Npeno3HaBarbe roBopa;

N . « MPOJEKAT: PasymeBatbe paja cuctema 3a nper roeopa (| o] IMja KbyYHWUX NnapameTapa y OKBupy
* KOPUCTU CUCTEM BeluTauyke UHTENUreHUnje 3a Npeno3HaBarbe TeKcTa; OCTBapeHOr BUPTYENHOT aCUCTEHTA KOjU Npeno3Haje roBopHe KoMaHae)
* MPOJEKAT: PasymeBarbe DyHKUMOHANHOCTM CACTEMA 3a T TeKcTa - np cnosa-kapakTepa

K/byuHM nojMoBM: MoaenMparbe NpoLieca OA/yuMBarka, y1ora v 3Hauaj penpeseHTaTMBHOr y30pka, npouec obyyasarea,
TecTupatbe, BepudynKaumnja, KoHBEpreHunja rpelke yyera, CucTeMmu NpenosHasatkba Mua, roBopa v Tekcra

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOMPAMA U OLEFbUBAKE

Ha npsoM uyacy ynosHaTi yueHuke ca uM/beBMMa U UCXOAMMA HaCTaBe, OAHOCHO y4etba, NNaHoM paja u KpuTtepwj " oL Hacrasa he ce peanu3oBaTti Kpo3 Yacose Bex6u. Ha npeuM uacosuma AuckyTyjeTe ca
YUYeHMUMMa 0 NojMy, 3Hauajy U MOryhHOCTUMa NpUMeHe TexHWKa BewTauke WHTeNMreHumje y pasnuunTum obnactuma.

06nuun HactaBe: Bex6e

Mecto peanusaumje Hactase: CB/ YacOBM peanusyjy ce y pauyHapckoM KaGuHery.
Mpenopyuexn 6poj uacosa no Temama:

Tema 1: 4 vaca

Tema 2: 16/14 yacoBa

Tema 3: 24/22 vyacosa

Tema 4: 24/22 vyacoBa

Ha yacosuMa ce 3aApxaTh Ha HUBOWMA 3Hatba AEDUHNCAHMM FaronMMa Koju Cy Ha HUBOY 3Harba 1 paayMeBama Kako je yuennumma Tpeher paspeaa oBo npsu 360pHM NpeaMeT u3 061acTh BewTauke MHTeNMreHumje, caapxaje je
NOTPe6HO NPUNAroANTM HIUXOBOM y3pacTy. Caapxkaje ynoTnyHWUT NpUMepuUMa 1 cuTyaunjama u3 NpeACTaBUTX 3Hauaj pa3soja pauyHapckux cucTeMa U pecypca, MPeBacXoAHO MUKPOMPoLEecopa, Koju cy
AonpuHenu MoryhHocTH ocT OBMMHMX HYMEPUUKMX M3paUyHaBakba Koje 3aXTEBa MALIMHCKO YUerbe y OKBYUpY BewTauke MHTenmreHLmje.

3a yacose Teme YBOA Y BeWTauKy UHTENUreHUMjy MOTPeGHO je AaTh WMPoKo npuxeaheHe AeduHuunje BewTayke MHTeNMreHumje. MpeacTaBuTM NCTOpHjy passoja BewTauke NHTENUreHunje NMOoYeBLM OA NPBOT MOAENA BELITAuKOr HeypoHa 1
NPBUX BEWTAYKNX HEYPOHCKNX MPEXa, NPEKO MpUCTYMa 3aCHOBAHWX Ha NIOTULM, eKCMEPTHUX CUCTEMA 3aCHOBAHWX Ha 3Hakby, A0 HaJHOBM]MX NPUCTYNA 3aCHOBAHWX Ha AYGOKOM yuerby. MyTem cnuka v BUAEO Caapxaja NPEACTaBUTH yueHuLmMMa
KapaKTepucTMyHe NpUMepe cucTeMa 3aCHOBaHMX Ha NPUMEHN TeXHUKa BelTauke MHTenureHumje, kao wro cy ELIZA (nporpam koju je kopuwheH 3a 06paay npupuaHor jesuka), Deep Blue (NpBu eKCNepTHU CUCTEM MMNNEMeHTUPaH Ha IBM
cynepkoMnjyTepy Koju je no6eano CBETCKOr npBaka y waxy Fapm]a Kacnapoea), DARPA Grand Challenge (TakMuuyerse MHWLMPaAHO Y UWbY NOACTULAbA pa3Boja TEXHOMOrMja NnoTpebHUX 3a CTBapare NOTMyHO ayTOHOMHMX Bo3una), Deep Mind's
Alpha Go (Fyrnos nporpam Ancdaro 6asvpaH Ha Ay60KoM yuyerby Oj no6eavo je , @ 3aTUM 1 CBETCKOr WaMnuoHa, npodecroHanHor ro urpaya /in Ceaona - BeneMajcropa y ApeBHOj KUHECKoj urpu ro). OCBpHyTH ce U Ha
AMCUMN/IMHE 3HauajHe 3a Pa3Boj BEWTauKe UHTeNMreHumje. MOTUBHCATY yUeHKe Aa aKTUBHO YYECTBY]y M aHanu3npajy npuMepe ynotpebe BewTauke UHTEUreHumje y CBaKOAHEBHOM KHMBOTY.

3a uacose Teme BewTauke HeypoOHCKe Mpexe MOTPEGHO je NPEeACTaBNTI KOHUENT BEWTauK1X HEYPOHCKUX Mpexa, Y3 Aed! 1je 1 06, nojmMoBa. OCBPHYTY Ce Ha reHepasiHy apXUTEKTYpy BEWTAaUKMX HEYPOHCKMX Mpexa i
NOjacHUTK OCHOBHE eNneMeHTe: HeypoH — npouecupajyhu eneMeHT BelTauke HeypoHCKe Mpexe, akTusaunoHe GyHKuMje, anroputMn yuerba. MnycTpoBaT NpuMeHy Ha npuMepuMa yHKUMOHaHe anpokcuMauuje, npeavkuuje u knacudukaumje
noaataka. YnosHaTu yyeHuke ca nsabpaHuM MoaenMMa BeTaukuX HeypPOHCKMX Mpexa: nepuentpoH, BP (eHrn. back propagation) n ART - 1 HeypoHcKka Mpexa. MepuenTpoH: apxmMTeKTypa, anroputam y4yersa nepuentpoHa, npumepu
Knacudukaumje noaaraka. BP HeypoHcka Mpexa: apxvTeKTypa, anropuTaM yuera BP HeypoHCKe Mpexe, npuMepy npumere. ART - 1 HeypoHCKa MpeXa: apXUTeKTypa, anroputam yueta, npuMepn npumere. CuMynvparbe paaa nsabpannx
Mogena y oarosapajyhum nporpamckum jesuumma u okpyxersima (Python, Matlab Neural Network Toolbox).

3a yacose Teme MeHepucarbe Moagena BewTauke nHTenureHumnje - MPOJEKAT: PasymeBare paaa cuctema 3a npenosHasare nuua, Moryhe je Tectupatv Beh passujeHa codpTeepcka pewersa kao wro cy facenet (https://github.com/
davidsandberg/facenet), deepface (https://github.com/serengil/deepface), face_recognition (https://github.com/ageitgey/face_recognition) unu OpenCV (https://github.com/codingforentrepreneurs/OpenCV-Python-Series). 3a MPOJEKAT:
PasymeBarbe paja cMCTeMa 3a Npeno3HaBarbe roBopa, Npeanaxe ce TecTuparbe copTBEpCKUX annvkauuja nonyT Apple Siri, Google Now, Microsoft Cortana, Amazon Alexa, Google Assistant. MPOJEKAT PasymeBatbe (yHKUMOHANHOCTM CUCTEMa 3a
npenosHaBsarbe TeKCTa - NpenosHaBsarse CioBa-kapakTepa Moryhe je peanusosat y asama. ¥ nHuumjantoj $hasu yueHnum npunpemajy cioBa/undpe y AMruTanHom o6imKy nin kopucre roctojehe AoCTynHe ckynose noaataka nonyt EMNIST
(https://www.westernsydney.edu.au/icns/reproducible_research/publication_support_materials/emnist) unu MNIST (http://yann.lecun.com/exdb/mnist/). Cneaeha dasa nogpasymesa npunpemy noaataka 3a obydasatrbe, TeCTUparbe
Banuaaunjy Moaena. HakoH Tora, BpLK Ce reHepucarse 1 obyuasarbe Moaena BP BelwTauke HeypoHCke Mpexe, y3 noAeluasarse NapaMmeTapa yuyerba. 3aBpluHy $hasy YnHM Npouec TecTuparea U Banuaaumje Moaena, NpaheH aHann3oM OCTBapeHnx
pesynTata yuera.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

®opMaTUBHO ouekMBatbe, Kao MoAen npahetba HanpeaoBarba yHeHKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTUBHOCT je A06pa Npuivka 3a NpoueHy HanpeaoBakba v AaBakbe noepaTHe MHdopMaumje. MocTurHyha yuernka je moryhe
BPEeAHOBATM KPO3: aKTUBHOCTW Ha Yacy (Tj. NPOUECy yuyerba); NocTas/barbe NUTarba M/UKM AaBarbe OAroBOPa y CKajAy Ca KOHTEKCTOM Koju ce ojalurbasa; u3paay 3ajaTaka, MCTPaXuBaukux npojekata v Ci.; NpeseHToBake Caapxkaja; Tectose
NPaKTU4HUX BeWTUHA, npahetse nocTuriyha ncxoaa, nomoh ApyroBuMa n3 ofe/bersa y LUWby CaBnajasarba rpaamsa v .

Moce6Hy naxiby o6paTuTe Ha YacoBMMa Ha KOjMMa FoCTYjy €KCnepTn 13 nojeauHnx o6nacTu, BpeaHyjTe aKTMBHOCT y4eHMKa KOju NOCTaB/bajy nuTarba v aHanuTUyKu pasrosapajy.
CyMaTMBHO OLerbMBatbe Ce MOXe U3BPLMTY Ha OCHOBY MoAaTaka MPUKYM/beHNX GOpMaTMBHUM OLerbVBatbeM, pesynTaTa/peluerba Npo6iemMcKor UM CeMUHAPCKOT Paaa, YCMEHUX NpoBepa 3Hatba, KOHTPONIHUX W AOMahnx 3ajaTaka, TecTosa
3Harba U C. HaumH yTephuBarba CyMaTMBHE OLEHe YCKNaaUTH Ca MHAMBUAYANHUM OCOBMHAMa yueHuKa.
Hasue nporpama: AUIrNTAJTHO YNPABJ/bAHE EJIEKTPUYHUM NMOrOHUMA
1. OCTBAPUBAHE O5PA30OBHO-BACMUTHOI PAAIA - OBJIULIN U TPAJAHE

Foanwrbn doHa yacosa: Teopujcka HacTasa Bex6e MpakTuyHa HacTasa Hacrasa y 6noky YKynHo

v 62 62

2. UWBEBU YYEA:

Ocnoco6rbaBatbe 3a MoBe3MBakbe XapABepa eNeKTPOHCKMX MpeTBapaya y unby perynauvje 6psuHe unm nosuumje;

- Ocnocobrbasatbe 3a y NosesnBarbe xapasepa U codTeepa 3a perynauujy 6p3vHe MOTopa jeAHOCMepHe CTpyje MPUMEHOM jeAHOKBaApaHor yonepa;
- Ocnoco6rbasatbe 3a y NosesnBarbe xapasepa U codTeepa 3a perynaumjy 6p3nHe MOTOpa jeAHOCMepHe CTpyje MpUMEeHOM ABOKBAAPaHTHON yonepa;

- Ocnoco6rbasatbe 3a y NoBesnBatbe xapasepa U codTeepa 3a codpTBepa 3a perynaunjy 6psvHe yHUNonapHux n 6unonapHuX KopauHux MoTopa

- Ocnocobrbasatbe 3a y NosesnBarbe xapasepa 1 codTeepa 3a perynaumjy y n HUX KOP: MoTopa
- Ocnocobrbasatbe 3a y NosesnBarbe xapasepa 1 codTeepa 3a ynp: T achHxp MOTOPOM NpUMEHOM (peKBeHTHor npeTsapadya u N/L-a
3. HABUBU TEMA, UCXOAMN YYEHA, NPEMOPYYEHWU CAAPXAIN M K/bYYHN NMOIMOBU CAAPXAJA
ncxoam
TEMA MPEMOPYYEHU CALAPXAIN / K/bYYHN NOIMOBU CAAPXAJA

Mo 3aBpweTKy Teme yyeHuk he 6UTK y cTamy Aa:

MNOCTABUTE NUTAKE
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* HaBe/ie OCHOBHE NPeAHOCTV ANTMTaNHOT YMpaB/batba eNeKTPUUHNM MOroHUMa
 MPEAHOCTM AUMUTANHOT YNPaB/batba eNeKTPUYHIAM NOTrOHMMa
* HaupTa OCHOBHY 610K WeMy AUTMTANHOT CUCTeMa 3@ YNpaB/bakbe enekTpUYHUM

noronma © OCHOBHa 610K LLeMa AMFUTaNHOr yNpaB/bakba eNekTPUYHMM MOrOHNMA OMLITE HaMeHe
* 06jacHi HaMeHy OCHOBHUX AENO0Ba Ha 610K LIEMU AUTMTaNHOT YNpaB/barba © OCHOBHE KapaKTEPUCTUKE MUKP! ponepa 3a ynp: €NeKTPUUHUM MOrOHMMa
€NeKTPUYHUM MOToHMMa
YBOA y AUTUTANHO YNPaB/batbe eeKTPUUHIM * CopTBEPCKO OKPY 3a nporpamup: P ponepa 3a ynp @NeKTPUYHUM NOroHMMa|
foroHuMa  HaBe/ie OCHOBHE KapaKTepucTuke M Tponepa 3a ynp: L
NEKTPMUHIM MOFOHMMA « MnnemMeHTaUnja jeAHOCTaBHOT TeCT NPOrpamMa y MUKPOKOHTPoNepy
« KOPHCTM COBTBEPCKO OKPYXEtbe 3a MPOKPaMHUPaKLE MUKPOKOHTPONEPa 3a K/by4HM NOJMOBM: AUTUTANHO YPaB/batbe, €NeKTPUUHN NOroH, 610K WeMa, KapakTepucTuke
YPaBIbatbe eneKTPUMHIM MOroHIUMa MUKPOKOHTPONEPa 3a YpaB/batbe enekTPUYHIM NOroHNMa, CODTBEPCKO OKPYXetbe 3a pa ca
MUKPOKOHTPONep1Ma

* TeCTUpa jeAHOCTaBHMjW NPOrpaM y MUKPOKOHTponepy

* HaBeze ynory nobyaHor/Apajsepckor kona
* HaBe/le OCHOBHE KapaKTepUCTMKe NOBYAHMX Kona

* NoBeXe MUKPOKOHTPONEPCKY KapTuLly ca NobyAHUM/ApajBepckuM KonoM
CHaXHOT BUMONIAPHOT TPAH3NCTOPA 1 MPETBAPAYEM Ca CHAXHIUM 6UNONapHUM
TpaH3nUCTOopoM * OCHOBHe KapaKTepucTuke nobyaHnUx kona

 MoayaHa/Apajsepcka kona 3a ynpas/barbe TPaH3UCTOPUMA CHare,

* NOBEXe MUKPOKOHTPONIEPCKY KapTuLly ca nobyAHUM/ApajBepcKiM KONOM * MpuMepyn nosesnBarba MUKPOKOHTPONEPCKe KapTuue NobyaHor/Apajsepckor kona v npetsapaya
CHaXHOT H-KaHa/IHOT MoC(eTa 1 npeTeapayem
* MacuBHO K00 3a NobyhuBarbe CHaxHOr 6UNonapHoOr TpaH3ncTopa, CTapT/CTon TpaH3ucTopa
. * MoBEXe MUKPOKOHTPOJIEPCKY KapTULYy Ca NoByAHUM/APajBEPCKUM KOSIoM
No6yaHa/ppajsepcka kona y npersapauuMa CHaXHOr N-KaHanHor MocdeTa v npeTsapadem * MacuBHO K010 3a NoByHMBarbe CHaXHOr H-KaHanHor MocdeTa, CTapT/cTon TpaH3ucTopa
eHepreTcke e/IeKTPOHNKE e/IEKTPUUHNX MOroHa .
© NOBEXe MUKPOKOHTPONEPCKY KapTuLly ca nobyaHUM/Apajsepckium konom UMET-a|® MacueBHO kono 3a nobyhuBatbe CHaXHOT N-KaHanHor Mocerta, CTapT/cTon TpaHaucTopa
v npeTBapavem
P P * MacuBHO Kono 3a nobyhusarbe UMBT-a, cTapT cToN TpaH3ucTopa
* NoBeXe MUKPOKOHTPOJIEPCKY KapTULY Ca MHTErpucaHnM nobyaHnM/ApajBepckum
KOJIOM CHaXHOT Moctera (UIBT-a) u npeTaapadem * NHTerpucaHa kona 3a nobyhusarbe cHaxHUX MocheToBa, CTapT/ CTon TpaH3ucTopa
KrmbyuHu nojMoBu:nacsHo nobyaHo/ApajBepcko Koo, uHTerpucaHo nobyaHo/apajsepcko kono,

© MMNNIEMEHTMPA NPOTPaMCKO PeLerbe 3a YKbyyetbe W NCKbyyetbe TpaHsnucTopa
KapakTepucTnke no6yAHMX/APajBepCKNX KON, OCHOBHE LeMe NoBe3vnBatba ApajBepckix kona

cHare (cTapt/cTon)
* TeCTMpa U3BpLIEHE NPOrpamMa

© AEMOCTPUPPa Paj XapABepCKOr Kona

* o6jacHn PWM TexHWKy ynpassbatba jeAHOKBaAPAHTHAM YONepoM 3a perynauujy
6p3uHe jeaHoCMepHOr MOTOpa

* MoBEXe MUKPOKOHTPOJIEPCKY KapTULy Ca MpeTBapayeM 1 MoTopoM * PWM TexHuKa ynpas/batba jeAHOKBAAPAHTHUM TPaH3MCTOPCKMM YOMEPOM 3a perynaumjy 6psvHe
jeAHocMepHOr MOTOPa-NPUHLMN TeXHUKE ynpasrbakba 1 perynaumje 6psvHe

* MMM/IEMEHTUPA a/IropuTaM yrpas/batba 3a perynaumjy 6psvHe jeaHocMepHor
MoTopa npumeHoM PWM TexHuke. * XxapABepCKa opraHu3aumja npetsapaya

Per ja 6p3anne j MoTopa
NpUMEeHOM jeAHOKBaApaHTHOr Yonepa

© AEMOHCTPUPa NOKPeTarbe U 3yCTas/barbe ynp: anroputMa np! * cuHTesa ynp O anropuTMa, KOHTPONa U3BPLUABakba NPOrpaMa CTapT/CTon TacTepoM,

cTapt/cTon Tactepa
* npoMeHa (hakTopa MCMyHe NOTEHUMOMETPOM

* AEMOHCTPYMPa perynauvjy 6pavHe NpuMeHOM NoTeHUMOMETPa Ha aHanorHoM N . N
yN1a3y MUKPOKOHTPONEpCKe KapTuLie KrbyuHu nojMosu: PWM TexHuKa ynpae/barba, jeAHOKBAAPaHTHM TPAaH3UCTOPCKM yonep, perynaunja

6p3nHe jeAHOCMepHOT MOTOpa, CUHTe3a yNpaB/baykor anroputMa
© M3Mepy HamoH, CTpyjy v 6pavHy MOTOpa 3a MpoMeHy hakTopa ucnyHe

© HaLpTa OCHOBHE PerynaumnoHe kapakTepucTuke

* 06jacHy TeXHNKY ynpas/batba ABOKBAAPAHTHUM HOMEPOM 3a perynaunjy 6psvHe
jeaHocmepHor MoTopa

* [1BOKBaApPaHTHU TPaH3UCTOPCKM Yonep y H-MoCTy 3a perynaumjy 6p3vHe obpTtaHja jeaHocMepHor
MOTOpa Ca NPOMeHOM 6p3nHe 06pTatba POTOpa-NPUHLMI TEXHUKE yMpaB/batba W perynaumje 6psuve y 1.
* UMNNIEMEHTUPa anropuTam ynpas/batba 3a perynauujy 6p3uHe jeaHocmepHor W 3. kBagpaHTy

MOTOpa Ca NpOMeHOM CMepa o6pTarba

* NOBEXe MUKPOKOHTPONEPCKY KapTuLly ca XapABEpPOM NpeTsapada 1 MOTOpoM

* XapaBsepcka opraHusauuja npetsapava

Per ja 6p3anne j MoTopa

NPMMeHOM ABOKBAAPAHTHOT Yonepa [IeMOHCTPUPa MOKpeTatbe 1 3yCTaB/barbe YNpas/baykor anroputMa NpuMeHoM

crapt/cron TacTepa CuHTe3a YNpaB/bayKor anropuTMa, KOHTPOJia M3BpLWABatba NporpamMa CTapT/CTon TacTepoM,
* AEMOHCTPUPa perynaumjy 6pavHe NpUMEHOM NOTEHUMOMETPA Ha aHaNorHoOM Mpotena $akTopa vcnyHe noTeHLyoMeTpoM
Yynasy MUKPOKOHTPONEpCKe Kaptuue Kr/by4YHW NojMOBM: 1BOKBAAPaHTHWU TPAH3UCTOPCKK Yonep, perynauuja 6p3vHe ca NpoMeHoM cMepa
06pTatba, CUHTE3a YNpPaB/baykor anropuTMa

 M3MepN HamoH, CTPyjy v 6p3uHy MoTOpa 3a paa y 1. v 3. KBaapaHTy

 HaUpTa OCHOBHE perynauvoHe KapakTepucTike y 1. v 3. KBaapaHTy

 O6jacHu HameHy NoBYAHMX KONa 3@ YNpaB/bakbe KOPauHMM MOTOPOM
 MobyaHa MHTerpucaHa Kona 3a Harnajake yHUNonapHuX 1 6unonapHUx KopauHux MoTopa
 06jacHN OCHOBHY LMy NOBe3MBarba MUKPOKOHTPONEPCKe KapTule, NpeTspaya
W KOpauHor MoTopa * OCHOBHE LueMe MoBe31Barba MUKPOKOHTPONEpCKe KapTuue, NobyAHNX Kona u MoTopa

* NOBEXEe MUKPOKOHTPONIEPCKY KapTuLy ca xapABEpOM MpeTsapaya u MoTOpoM * OCHOBHM anropuTaMm ynpas/batba MOTOPOM y LM/bY NpOMeHe 6p3uHe yHunonapHor motopa (ca u 6e3
npomeHe cMepa obpTara)
 MMM/IEMEHTUPA a/IropUTaM yrpas/batba 3a perynaumjy 6psvHe yHunonapHor
N KOpauHor MoTopa * OCHOBHM anropuTaMm ynpas/batba MOTOPOM y LM/bY NpOMeHe 6p3uHe yHunonapHor Motopa (ca u 6e3
Pernaumja 6pavHe KopauHux MoTopa HPOMEHE CMEPa 06pTaHba)

* UMNNIEMEHTUPa anropuTaMm ynpas/batba 3a perynauujy 6psauHe 6unonapHor

KOpayHor MoTopa * KoHTpona n3splasarba nporpamMa CTapT/cTon TacTepom
 TeCTVpa paa ynpas/baykor anroputMa * 3ap noT pom
© U3MEpU HaMoH, CTPyjy ¥ 6P3UHY KOpauHOr MOTOpa K/by4HM NojMoBm: No6yAHO KOO, YHUNONAPHN KOPa4HW MOTOP, 6UNONapHu KOpayHu MoTop, anroputam

ynpas/bara, perynaumnja 6psmHe ca n 6e3 npomeHe cMepa obpTara
* HaUpPTa OCHOBHE PerysiaUu1oHe KapakTepucTuke

« 06jacHN MPUHLMN perynauuje No3uumje KopauHor MoTopa OCHOBHM NMPUHLMN perynauuje nosnumje yHunonapHor u 6unonapHor KopayHor MoTopa

« O6JACHM OCHOBHY WEMY 33 MMNIEMEHTALM]Y PEryNaLmie NoauLMie YHMNoNapHOr OcHoBHa LeMa nose3nBakba MUKPOKOHTPOIepCKe KapTuue, XapABepa npeTsapaya 1 yHUnoapHor

W/vnn 6UNoNApHOT KOpaYHor MOTopa motopa
" . .
* MMMEMEHTVPa anropuTam 3a perynaumjy nosvumje yHunonapHor Motopa Mgi';?"a emar s i kapTuue, nepersapaya u Gunonapor
N s * UMNJEMEHTMPa anropuTaM 3a perynaumjy nosuumje 6unonapHor motopa
Per P Motopa © CMHTE3a yNpaBsbayKor afropuTMa 3a perysiaunjy nosuumje yHnonapHor KopauHor Motopa(ca 1 6es
© TeCTUpa U3BpLIABa-E YNPAB/bAUKOr anropuTMa npomeHe cMepa)
« M3MepK NPOMEHY MO3NLMjE YIa 3aKPEeTarba PoTopa MOTOPa y 3aBUCHOCTM o | ® CUHTE3a yNpaB/baykor anroputMa 3a perynaunjy nosuuuje 6unonapHor kopadHor motopa(ca v 6e3
npomeHe pedepeHue npomeHe cMepa)
* HaupTa AnjarpaM NpoMeHe yrna 3akpeTara poTopa y 3aBOCHOCTH OA MpoMeHe | KOHTPO/IA U3BpLIaBakba NpOrpamMa npeko CTapT/cTon Tactepa, 3aA; pedepeHue poM
pedepenue KrbyuHu nojMoBum: perynauuja nosuumje, anroputam ynpasrbarba, KOHTPONa U3BpLIaBarba

* DPeKBEHTHM NpeTBapaY, OCHOBHa CTPYKTypa v HaMeHa
 MpuKbYHUM PPeKBEHTHOT NpeTBpaya

* 06jacHn HaMeHy (peKBEHTHOT npeTBapaya * KOHTPONHM TepMUHan hpeKBEeHTHOr NpeTBapaya, aHanorHu U AUruTanHy ynasm Ha KOHTPOSHOM

* NnoBesyje eHepreTcke NpUK/byyKe NpeMa 3aaaToj wemm TepMMHany, npumena

« NOBE3Y]e KOHTPONTHE TEPMUHANE NPEMa 3AAATO] WeMM MNapameTpy dhpekBeHTHOr NpeTBapaya, NapaMeTap JMCTa, NoAelaBarbe napaMeTapa

* noAelwasa napaMeTpe hpeKBEHTHOr NpeTBapaya NpemMa 3axTesy Napavetpu npetaapaya 3a "multi-step speed selection

* noaecu napameTpe npeTsapauva 3a "multi-step speed selection', npema 3axTeBy Nonewasatbe napametapa 3a "multi-step speed selection

* HauuH r MJ1L-a 1 KOHTPONTHOT TepMUHana hTeKBeHTHOr npeTeapaya 3a "'multi-step speed
control" anroputam ynpas/barba aCMHXPOHUM MOTOPOM 6e3 npoMeHe cMepa obpTarba

Per ja 6panne MoTopa * nosexe anrutante usnase N/L-a n aorutante ynase KOHTPO/HON Tep
npumeHoM dpekBeHTHOr npeTsapaua u MJil-a (peKBEHTHOr NpeTBapaya npema NpUoXeHoj Wemmu

* nporpamupa ML 3a umnnemeHTaumjy "multi-step speed control" anropurama
YripaBsbatba aCMHXPOHUM MOTOPOM 6€3 NpoMeHe cMepa o6pTarba

* HauuH nosesmsarba MJ1L-a U KOHTPONHOr TepMMHana GTeKBeHTHOr npeTsapaya 3a ''multi-step speed
control" anropuTam ynpassbarba aCMHXPOHMM MOTOPOM Ca MPOMEHOM CMepa o6pTarba

* Mporpamupatse MJL-a 3a "multi-step speed control" anroputam ynpassbatba aCMHXPOHUM MOTOPOM

« nporpamupa MJ/IL 3a umMnnemenTaunjy "multi-step speed control" anroputama 6e3 npomeHe cMepa o6pTatba.

YripaB/batba aCMHXPOHUM MOTOPOM Ca MPOMEHOM CMepa 06pTarba
* Mporpamuparse MJL-a 3a "multi-step speed control" anroputam ynpas/barba aCMHXPOHUM MOTOPOM Ca

.
NeMOHCTPUpa NylTarbe 1 3aycTas/barbe pada noroHa NIPOMEHOM CMepa 06pTarba.

* BPLWYX NPOMeHy NapaMeTapa npema AOAATHUM 3axTeBuMa « MMnnemeHTaLMja anFopuTMa yNp W TecTHpatbe

KrbyuHu nojMoBu: dhpekseHTHW npeTsapad, perynaunja 6psvHe acMHXpoHor MOTopa, noBesnBarbe
onpeme, noaewasatbe napameTapa, nporpammparbe MI1L-a, TecTupare pasa norowa.

4. YNYTCTBO 3A ANAAKTUYKO-METOANYKO OCTBAPUBAHE MPOrPAMA

Ha npsom yacy ynosHaT yueHnke ca LM/besnMa u UCXOAUMA HacTaBe, OAHOCHO yuerba, NNaHOM Paaa U KpUTepH [ oL Kao un papa y pauyHapcKoj yUnoHMUM/KabnHETY, NOAeNM Ha rpyne U pacrnopeaom
peanusaumje HacTase.

AMCKyTYyjeTe ca y4eHULMMa O HUXOBUM pasMuLL/batbiMa Ha Teme: LUTa ja To AuruTanta KOHTpona? Aa /v Cy ce Hekada Cpenv ca OBUM MOjMOM Y AOC: paay? Ha ysoa uacosuMa y ™ jy ca np
MWKPOKOHTPO/IEPU W eNeKTPUYHU NOrOHM 1 ONpPeMa y MexaTpoHNLM

06nuum HacTase: nabopatopujcke Bexbe
MecTo peanusaumje HacTas:

- NabopaTtopujcke Bex6e ce peanuayjy y 1abopaTopuju 3a eNnekTpuyHe NoroHe 1 oNpeMy y MexaTpOHULN/MexaTpoHCKe cucTeme

Mpenopyyenn 6poj yacosa no Temam:

- YBOA y AVrUTaNHO yNpaBsbatbe eNeKTPUUHUM NoroHuMa: nabopatopujcke sex6e: 6 yacosa;

- Mo6yaHa/Apajeepcka Kona y npeTsapaunMa eHepreTcke enekTPOHNKe eneKkTPUYHNX noroHa: nabopatopujcke sex6e: 9 uacosa;
- Perynauuja 6p3nHe jeAHOCMEPHOT MOTOpa NPUMEHOM jeAHOKBaAPaHTHON yonepa: nabopaTopujcke BexGe 9 yacosa;

- Perynauuja 6p3auHe jeAHOCMEpHOT MOTOpa NPUMEHOM ABOKBAAPAHTHOT Yonepa: nabopatopujcke BexGe: 9 yacosa;

- Pernauuja 6p3uHe KopayHux MoTopa: nabopatopujcke Bex6e: 9 yacosa;

- Perynauuja nosnumje KopauHux MoTopa: sa6opatopujcke Bex6e: 9 uacosa;

- Perynauwja 6pavHe acnHxpoHor MoTopa NpuMeHoM (pekBeHTHOr npeTBapaya v MNJILi-a: nabopatopujcke Bexbe: 11 uacosa.
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Mpy n3paan onepaTuBHUX NNaHoBa NOTPeGHO je AedUHMCAT AMHAMUKY paaa MMajyhn y BuaY Aa je yuerse, Kao U opMMpakbe CTaBOBA M BPEAHOCTM, KOHTUHYMPaHU NPOLEC U /43 je PEe3yNTaT je CBUX aKTUBHOCTM Ha YacoBUMa peanin3oBaHMX
Pa3NMuMTM METOACKMM NPUCTYMOM, KopuwherbeM nHdopMaunja s pasnnymuTuX N3Bopa, NpeseHToBaHM BehuM 6poje peanHux NpyuMepa 1 ys akTMBHO y4elwhe yyeHuka.

HacTaeHe caapxaje je HEONXOAHO peanusoBaTh KO3 MpUMepe LWTO BULIE CUTyaunja U3 peasiHor KOHTeKCTa, Kopuctehu caBpeMeHe HacTaBHe MeToAe W cpeAcTsa. Tpeba HacTojaTh Aa yueHuum 6yay ocnocob/benm 3a: caMoCTanHo pelasarbe
Npo6ieMcKUX CUTyaumja; NpoHanaxerse, CUCTEMATU30Bae U Kopuwhere MHpopMaumja u3 paannunmx M3BOpa (HNp. CTPY4He NUTepaType, MHTEpHeTa, Yaconuca, yubeHnka, KaTanora...); BU3yenHo onaxare, nopef u ycnoc Besa

u3Mehy pas3nnunTix caapxaja (HNp. nosesvBsarbe caapxkaja npeavera ca MCKYCTBOM, C: Ma ApYruX np  Ap.); TMMCKM Pa; CaMONpoLeHy COMCTBEHOr 3Hatba W HanpeaoBatba; Npe3eHTaumjy CBojux paaosa  rpynHux
npojekaTa u eduKkacHy Bu3yenHy, BepbanHy n nucaHy KOMyHWKaumjy y3, Kaaa je To notpe6Ho u onroaapa]yﬁy aprymeHTauujy.

Mpunukom peanunsaumje HacTase uctahu BaXHOCT MowToBarba CTaHAapaa, Npasuia U Nponuca y 0Boj 061acT v ykasaTn Ha Moryhe npo6iieme KOju ce MOry MojaBuTW yCnea HemowToBakba U/Miu HeNpuapXasarma UCTux.

Na6opartopuja y Kojoj ce peannsyjy Bex6e u3 oora npeamera Tpeba Aa UMa NPUCTYN MHTEPHeTY. MPUINKOM peanusaumje HacTase yCroCTaBuTh MakcuManHy n3mehy POJIEpY, eNEKTPUUHM MOTOHN 1 OnpeMa
y MexaTpoHuum 1 MJ/IL. ¥ cBakoj nnaHMpaHoj TeMW HaCTOjaTh OCTBPerbe CBUX NaHWpaHnx ucxoaa. MocebHy naxy 06paTUTV XxapABEPCKOj CMHTE3U U MehyCOBHOM noBesunBakby Mnxpoxomponepcxe KapTHLIe nobyaHunx ApajBepckux Kona u
eHepreTckor Aena npeTsapava.

CBe xapaBepcke peanusauvje ypaauti Ha 6e36eaHom HamoHy Ao 50V. 3a NpakTUuHy peanusauujy NacueHuX nobyAHNUX KOa KOPUCTUTU CTaHAAPAHE eNEKTPUUHE WeMe OArosapajyhux TpaH3ucTopa cHare. 3a TpaH3MCTOpCKe MOCHe
npetsapaye KOpUCTUTH Apajeepcka kona cepuje IR21xx (noroHcka kona MocdeTosa). Takohe, Apajsepcka kona cepuje IRXXXX MOry ce KOpUCTUTM M 3@ TPAH3UCTOPCKE Yomnepe ako Ce Kao NpeKkuaayke KOMNOoHeHTe KopucTe MocdeT-oBu.

MpunukoM opraHusaumje nabopaTopujcknx BeX6M yueHuke AennTy y Mane rpyne Ao 3 yyeHuka, NoacTMUAT TUMCKM paa. MpakTuuHa peanusauuja cagpxaja noapasymesa Aa CBaka rpyna yyeHwka Ha pacnonarary uma cneaehy onpemy:
pauyHap, MUKPOKOHTPONIEPCKyY KapTuUly, XapABepCKy KapTuuy npeTsapaya, OAroBapajyhu MoTop, u3sope Hanajarba, MepHe MHCTPYMeHTe W MPOBOAHMKE 3a MoBe3nBakbe.

Moce6Hy naxtsy NOCBETUTY pasyMeBarby 1 aHaNM3M YNpaB/badkux anroputama, XapABEPCKOM MOBE3VBatby ONpeMe v MaTepujana, cocpTBepcKoJ CMHTE3N YNPaB/BaYKNX anropuTama, v TECTMparsy YNpaB/baukux anroputama. ¥ oksupy
npunpemMHe HacTaBe HaCTaBHMKa 3a peanusaumjy npeameta Noce6Hy Naxrby NOCBETUTMA NPUMPEMU M pa3paan npenop npunpemu. npunpema Tpeba Aa 6yae Taksa Aa o6esbehyje 6esbenaH pan
YCeHWKa ca OmpeMoM Koja y ceby MHTerpuwe 3alTuTy OA KpaTKux Crojesa M HempaBuiIHOT yKbyyerba (npwxmyuema) onpewe. 3a Tecmpame YNpaB/baykux anroputamMa KopucTUTH eNeKTpuyHe MoTope Mane cHare.

3a MMnneMeHTaunjy ynpasrbaykux anromeaMa KOPMCTMTM CTaHAapAHe MUKPOKOHTPONIEPCKE YNpaB/bayuke cUcTeMe KOju ce Hanase Ha TPXMITY, anv OHe HanpeaHujux nepdopmaHcu(Hnp. Arduino mega, unu Arduino due). Moce6Hy naxiby
nocseTuTH M m KapTn KOJIa ¥ eHepreTcKor Kosia npeTsapaya. 3aTo ce npenopyyyje Aa ce CIOKEHMjU XapABEPCKM MOAENW peanusyjy Kao MoaynapHu ypehaju rae he yuennum sex6ati npso Mehyco6HO
oaro Moayna a zamM nporpaMuparbe U TecTUparbe oAroBapajyhux ynpassbaukux anroputama. Npuankom penansaunje Teme O perynaumju 6p3vHe acHXpOHOr MOTOPa NpUMEHOM (peKBEeHTHOT NpeTBapaya u
nu-a o6patntn nammy Ha mepe 6e36eAHOCTM 1 34paB/ba Ha pady C 063MPOM Aa Ce Paan Ha MPEXHOM HamoHy. Mpe yKkibyuetba Hanajarba Nax/bueo NPOBEPUTU MCMPABHOCT eNeKTPUUYHNX Be3a kao v Be3a MN/1Li-a n KOHTPOSHOT TepMuHana
bpekseHTHOr NpeTeapaya. Koa umnnexexTtaumje ,multi-step speed control” 6e3 npomMeHe cMepa obpTarba ydeHWuMMa AaTh Aa dpeKBeHTHU NpeTBapay Hanaja acMHXpOHM MOTOp ca cneaehum noaelwasarbuma:

- AeduHucaTn Bpeme ybp3atrba/ycnopersa
- AeduHUcaTU BpeMe Tpajarba Hanajara oapeheHoM dhpekBeHUnjoM

- AedmMHMLATV Aa Ce aKTUBMParbeM TacTepa CTapT MOTOp Hanaja ca ¢pexkseHunjama 10, 30, S50Hz cykuecmBHO 0 ApeheHoM MHTepBasy Tpajarba W Aa Ce Taj MHTepBan UMKAWYHO NOHaB/ba CBE AOK Ce He NPUTUCHe TacTep CTon, OAHOCHO 10,
-30, 50Hz ca npoMeHoM cMepa 06pTarba rae - 03HauaBa CynpoTaH cMep 06pTaka BpaTUia MOTOpa.

¥ cB1M TeMaMa Koje ce 0AHOCe Ha perynauujy 6p3uHe 1 nosuumje ynpassbadke anroputMe peanusosaT 3a paa 6es nospaTHe Crpere, OAHOCHO Paj y OTBOPEHOj NoBpaTHOj cnpesu 6e3 Aasaya 6p3nHe Uy nosuumje. CUHTe3a ynpae/bayuknx
anroputama y 3aTBOPEHO]j NOBPATHO]j CMPe3v 1 NpUMeHa perynatopa M3nase BaH OKBMPa OBOT MpeaMeTa.

MpenopyueHe NpojeKTHe akTUBHOCTM*: Y TOKY LWKONCKE FOAMHE OpraHn3oBaTH jeaaH NpojekTHU 3ajaTak. MpUNnKoM NnaHuparba NPojeKTHUX 3ajaTaka BOAUTM padyHa o cneaehem:
~ y4eHWKe NoAeNUTH Y Marbe TUMOBE;

-y jeaHom TumMy je A0 3 yueHuka;

- copmmupaTtu oarosapajyhu 6poj Tema npojekTHUX 3aaaTaka Hacnpam 6poja TMMoBa;

~ OpraHW30BaTH UCTPAXMBAYKN PaA yueHUKa Ha TeMy NPojeKTHOr 3aaaTaka, a NpeMa npenopykaMma 3a peannsaumjy HanpeaHux TexHUka yuerba v NpojeKTHe HacTase;

— yYeHMuMMa AaTu 4OBO/LHO BpeMeHa Aa obpaje TeMy NpojeKTHOr 3aAaTka, YKONMKO je To Moryhe npojekTHUM 3anaTKoMm 06yxBaTUTU 1 caapxaje ca nabopaTopujckux Bex6u, 0AHOCHO, HAacTOjaTh MakCMManHoO yCnocTaBuTh Kopenaumjy
13meRy TEOPUJCKOT M NPaKTUYHOT Aena npeaMeTa;

-y onepaTMBHOM NiaHy pada NpeAsuAeTM oAroapajyhu 6poj yacosa 3a NpeseHToBatbe NPOjeKTHUX 3aAaTaka, MPUMEHOM CaBPeMEHNX METOAA HaMpeAHOT yuyerba u MynTUMeaujanHe onpeme;

Mporpamom npeamMeTa nNpenopy4eHo je Aa NpojekTHW 3aaaun 6yay y Besu ca Temama (Perynaumja 6psvHe jeAHOCMEPHOr MOTOPa NPUMEHOM jeAHOKBAAPaHTHOT Yonepa, Perynaumja 6psvHe jeAHOCMEpHOT MOTOpPa NMPUMEHOM ABOKBaAPaHTHOT
uonepa, Pernaunja 6p3vHe KopauHux MoTopa, Perynauuja nosuumje Kop MoTopa), anu H; MOXe y Capajtby €a y4eHnummMa n3abpatu v Heke Apyre Teme Koje Cy y BE3u Ca LW/beBNMA NpeaMeTa.

5. YNYTCTBO 3A ®OPMATUBHO N CYMATUBHO OLIEHbUBAHE YHYEHMKA

®opMaTUBHO ouetMBatbe, Kao MoAen npaherba HanpeaoBatba y4eHKa, Ce 0ABMja Ha CBAKOM Yacy M cBaka akTUBHOCT je A0Gpa NMpuivka 3a NPOLeHy HanpeAoBatba v AaBakbe NoepaTHe MHdOopMauvje. ﬂocrwruyha yueHuka je moryhe
BPEAHOBATU KPO3: aKTUBHOCTM Ha yacy (Tj. MPpoLecy yuerba); NocTaB/batbe NUTarba U/UNKM AaBatbe OArOBOPa y CKNajy ca KOHTEKCTOM Koju ce objalutbasa; MO3UTMBHOM OAHOCY MpeMa onpemu; uspasy v T won.;
npeseHTOBatbe CaapXkaja; TeCTOBE MPaKTUYHWX BEWTHHA, Npaherse NOCTUIHYTOCTM UCX0AA, MOMON APYroBUMa U3 OAe/betba y UMby CaBniaaaBatba rpaavea v C. YueHnke Tpeba ocrnocobrbasaTi n oxpabpusatn na npouemy]y COMCTBEHM Hanpeaak
y OCTBapuBatby MCX0Aa, Kao M Hanpeaak ApYrux yuyeHuka, y3 oarosapajyhy aprymeHTaunjy.

Ha kpajy cBakor yaca uim akTMBHOCTW HanpasuTW KPaTKy aHannsy AoCajalurber paaa, 06aBe3HO NOXBANUTX YUEHNKa 3@ OHO LITO je NOCTUrao M 06pasfoXMTH WTa Moxe v Tpe6a Aa nonpasu u/unu ypaau. MoTpebHO je oCMUCINTY Bule
TUNOBA PA3NNUNTMX aKTWBHOCTM Ca MPOAYKTMMA PasfMyUTOr HUBOA CNIOKEHOCTV M YTBPAWTY OUEKMBaHe UCXOAE, @ MPeMa HUMa W KpuTepujyMe BpeaHoBakba.

OueruBarbe yyeHuKa ce oAsuja y cknaay ca MpaBuiHUKOM O ouersuBakby. MoTPeGHO je, Ha NoYeTKy WKOICKe FoANHe, YTBPANTY KpUTepujyMe 3a ouetbuBarbe (y cknagy ca MpaBuHUKOM O Ouet1Batby), MPBEHCTBEHO 3a CyMaTUBHO
OLerbMBarbE U Ca HUMa YNO3HATHU YUeHUKe.

CyMaTMBHO OLierbMBarbe Ce MOXE U3BPLINTIA Ha OCHOBY MoAaTaka NpUKyM/beHnX OPMaTMBHUM OLErMUBarbeM, pe3ynTaTa/peluerba NPo6AemMCKor UM NPOjJeKTHOr 3aAaTka, YCMEHUX NpoBepa 3Harba, KOHTPOMIHUX W AoMahux 3ajaTaka, TecToBa
3Harba 1 Cn. HaumH yTephuBarba CyMaTMBHE OLEHe YCKNIaAUTM ca MHAMBUAYANHUM 0COBMHAMa yueHuKa.

MNOCTABUTE NUTAKE
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