I MMJIAH HACTABE U YUEIbA
3a odpazoeun npodpua Texnnuap mexarpoHnke™

I PASPEJT 11 PASPEJL 111 PA3PE]T IV PA3PE]L YKVITHO .
HE/LE/BHO FOMILILE HE/CIBHO FOAHLLELE HCJICJBHO TOJHLIELE HEIEIBHO FOJMLLLE TOAHIIELE B
T|IBI|IMH| T |B|IMH|B}T| B |IIH| T BIIMH|B| T |B|IMH| T B I|IMH|B}JT|B|IH| T B |TIH| b T B |IIH| b
1: OBABESHU CTPYHHW) o | 4 | 2 |288(144| 72 [3011] 6 | |[374|204] |o0| 7 [12| | 238 [408| |90 1 |16 31 [496| |90 931 [1252| 72 | 300 | 2555
PEJIMETH
1 Mammckn marepujann 2 72 72 72
2 [Texunuko uprame 3 108 108 108
3 [Mexannka 3 108 108 108
4 [OcHoBe enekTpoTexHKe 311 108 | 36 211 68 | 34 176 | 70 246
5 |EackrpoMalinneka npunpema 2 72 |30 72 | 30 | 102
TexXHHUKA MEXAHHKA ca
6 MexaHn3IMIMa 3 102 102 102
7 |Mawmnckn enemertn 2 68 68 68
8 |l1porpamuparse 2 68 68 68
D napayanune 1 nHeymarcke
9 oMo 2 68 90 68 90 158
10 |EnexTponnka 211 68 | 34 68 34 102
Mepeibe HeeIeKTPHYHHX :
T mia 2 68 68 68
12 Plururanua enekTpoHnKa U MUK 2|2 68 68 68 68 136
“MCTEMH YIPaBbaka y
13 e o 1 ]2 34 | 68 30 34 | 68 30 | 132
e KTpHUHM 010K 1 onpeMa y
14 MEXTPOHHILH 2|2 68 | 68 30 68 68 30 | 166
15 [Mexarponckn cucremn 2 68 68 68
Mostempare MalliHCKHX
16 feleMenaTa 1 KOHCTPYKLMja 3 102 102 102
N HapayHIKe H MHEYMaTckn
17 cHCTEMH Kao 0GjeKTH ynpapkarka 3 102 30 102 30 132
18 |l Ipeayserunmso 2 62 62 62
19 Mexarponnka y HHAYCTpHin 4 124 124 124
[TecTupaibe i anjarHocTiia '
20 MEXATPOHCKHX CHCTEMA 4 124 30 124 30| 154
)APIKABAILE H MOHT@KA )
21 MEXATPOHCKHX CHCTEMA 4 124 30 124 30 | 154
| [porpamaluanm 1ornukn
22 R 1 ]2 31 | 62 301 31 62 30 | 123
2: H35O0PHHU ITPOI'PAMUH 2 68 2 62 130 130
H36opHu nporpam
2 | npema nporpamy 2 68 2 62 130 130
obpazopHor npoduaa**
7 238 1 31 931 2555
Viynuo b1+52 8 | 4| 2 |288 (144 72 [30f11| 6 374 | 204 90 oy 12 %306 408 90 3 16 493 496 920 51061 1252] 72 | 300 %2685,
19 736 17 617 2555
+
Viynuo 1452 14 534 17 668 #5921 %804 ##19 w679 #2685

Hanomena: * [loapasymesa peanusalinjy HacTaBe Kpo3 TCOPHJCKY HACTABY, BexkDe, NPAKTUYHY HACTABY M HAcTaBY ¥ BJIOKY

** YVueunk Oupa npeamet ca aucete n300pHUX omuTeoOpasoBHUX WM CTPYMHHX NpeaMeTa




I TIJIAH HACTABE H YYEIbA

3a obpazosun npopua Texunuap mexarpounke
KaJa ce peajiniyje no AyaaHom mMoaeay®

1 PA3PE]L 11 PA3PE]] 11 PA3PEJL IV PA3PE]L VEVITHO P
HENEBHO FOAHITHE HEACILHD MO HsC HENEILHD FOJINII S HEJICILHO PO HE FOJIHLITHE
TIBIIH|YKP| T | B [IIHYKP|B}T|B|IIH|[YKP T | B [IIHYKP|] T | B |[IIHYKP T B |IIH|YKP B} B [IIH|IVKP| T B [IH[YKP| b T B[IH[YKP| b
| SLE@EAE L E R | 4| 5 288|144 72| [30]11] 6 374 204 of 7|6 6 | 238 |204 204 |90] 1| 4 12| 31 |124|  [372|90] 931 |676| 72 | 576 [300| 2355
INIPEJIMETH
| | |Mawnnckn marepujann 2 72 72 72
2 |TexHuugo uprame 3 108 108 108
3 |Mexannka 3 108 108 108
4 |Ochose enexrporexunke |3 |1 108] 36 211 68 | 34 176 | 70 246
5 EIICJ{IPO.\‘&I.IJIIHCI{& 2 72 30 7 30l 102
npHnpesa
6 IG)EJII!‘IKH MEXAHMEA Ca 3 IU: 102 IU:
MexaHHIMIMa
7 IMawmuHckn enemenTn 2 68 68 68
8 |[porpamuparse 2 68 68 68
Xuapayauaee u
9 IMHCYMATCKE KOMITOHCHTC 2 68 20 68 gu 158
10 |EnekTponnka 211 68 | 34 68 34 102
Mepeise HeeneKTpHYHIX 5
! BENHHHHA - - = e
11I['I[TE|:T'I|E! CNEKTPOHWER H
12 MHKPOKOHTpOIEPH 2)2 Gd || e s
13 [CHeTeN N YIpaBLAILA Y 1|2 34 |68 30 34 |68 30| 132
)IL‘Ya'I'pOHI!llII
| Enexrpuunn ynrou H 2|2 68 |68 30 68 |68 30l 166
OIPEME Y MEXTPOHHLIH
15 |MexaTpoHCKH CHCTEMH 2 68 68 68
16 Mounennpare MELIHHCKIX 3 102 102 102
CJIEMCHATA W KOHCTPY KLM A
Xunpaynuaku n
|7 [nHEYMATCKH CHCTEMH Kao 3 102 |30 102 |30 132
00]EKTH VIIPaB/bahd
18 |[TpenyieTHHIITBO 2 62 62 62
Mexarponnka y
I HHAYCTPH{H 4 - — i
TecTuparse W IMjarHocTHKA ) ;
A )IL‘XJ'I'pﬁIICI\'II.\ CHCTEMA 4 124 30 124 30 154
2 Ou?'amuatbc n_.\mm'a;{:a 4 124 |30 124 [30] 154
MEXATPOHCKHY CHETEMA
2 [porpamMabuinn J0rHIKH 1 5 31 | 62 ol 31 62 s0l 123
KOHTPOJIEPH
52: H3GOPHH ITPOT'PAMH 2 68 2 62 130 130
HaGopun nporpam
2 npema nporpamy 2 68 2 62 130 130
obpazoBHor npodiuna**
. 7 238 1 31 931 2555
[Vicynio B1+52 842 288|144 | 72 30|16 374|204 90, 09| 6 6 | w306 204 204 (90],,5| 4 12 | 7osl 124 372 |90] g [676] 72 | 576 [300] 65
19 736 17 617 2555
Vicynio B1+52 14 534 17 668 wna] **804 %19 w5679 w2685

Hanowmena: * Jlyaniu Mo/e/ nopasymMesa peanisalijy HacTase Kpos TEOPHJCKY HACTABY, YUCH:E KPO3 Pall KO NOCI0aBIa, BekOe, NPaKTHYHY HACTABY N YUeHe Kpo3 pany Groky

** YueHuk OHpa npeaMeT ca IHCTe H3OoPHHX ONTeodpasoBHUX HIH CTPYUHHX NPOrpama




B2. JIucta u3060pHUX NporpamMa npema nporpamy oopa3oBHor npodguia

PA3PE/]
P6 JIncra u360pHHX Mporpama
I I 111 v
1 MeXaHHUKH CHCTEMH JIH(TOBA 2
2 Enexrpuunu cucremu Judrosa 2
3 JIMIUTaIHO YIIPaBJbakhe CJEKTPUYHUM [IOTOHUMA 2
4 PoGoruka* 2 2
5 Texuonoruja oopaze* 2 2
6 Bemrrauka unrenuresimja* 2 2
*  yueHuk Oupa y TpeheM MM 4eTBPTOM paspeny
ITporpamu oy peaHuM GpojeBumMa 3 1 6 peanusyjy ce Kao Bexoe.
Ocraju 001114 00pPa30BHO-BACIIMTHOT PajJa TOKOM HIKOJICKE FOIHe
I PA3BPE]] 11 PASPEZ III PASPE]] IV PABPE]] YKYITHO
JacoBa gacoBa JacoBa JacoBa gacoBa
Yac 0aesbeCKOT CTapeIInHe 72 68 68 62 270
Jonatau pag* 10 30 110 30 110 30 10 30 0 120
JomnyHcku pag* 10 30 110 30 710 30 10 30 0 120
Tpunpemuan pag* 10 30 10 30 710 30 10 30 1o 120
*  Ako ce ykaxe norpeba 3a OBHM OOJNHULMMA pajia
DaKyJITATHBHU 00, 1MUY 00PA30BHO-BACIMTHOT PajJia TOKOM HIKOJICKE FOIMHE
1 PA3PEL] 1T PASPEJ] III PASPE]] IV PABPE]]
gacoBa JacoBa qacoBa gacoBa
Exkckyp3uja 10 3 naHa 110 5 nana 205 Zz‘::BH"X nos ZZ‘::BHHX

Jesuk apyror Hapoza WM HALMOHAJIHE MabUHE Ca €IEMEHTHMA HALMOHAJIHE KYIType

2 yaca HeIeJbHO

Tpehu crpanu jesuk

2 yaca HeIeJbHO

Jpyru npeamern*

1-2 yaca HeJleJbHO

Crapaauke 1 c1000/1He aAKTUBHOCTH YYEHHKA (XOp, CeKLHja U JAPYro)

30-60 yacoBa rouiIbe

JIpy1TBeHe akTUBHOCTH (YUSHHUKH MapiIaMeHT, y4eHHYKe 33pyre)

15-30 yacoBa rojuime

KyatypHa ¥ jaBHa A€1aTHOCT LIKOJIE

2 paaHa naHa

*

OcTBapuBam-€ UIKOJICKOI MPOrpaMa no Hejxe/bama

IMopen HaBelEHHX MPEIMETA, IIKOJIAa MOXKE JIa OpraHu3yje, y CKIaay ca onpeesbemhuMa yueHHKa, (paKylITaTuBHY HACTaBy U3 IpeaMeTa KojH Cy yTBpheHN HacTaBHUM ILUTAHOBHMA JIPY-
rux oOpa3oBHUX NPodHIA UCTOT KM APYToOr MOAPYYja paja, HACTaBHUM [UIAHOBUMA THMHA3Mje HIIH 110 TIPOrpaMUMa KOjH Cy paHuje 00jaBbeHi

1 PA3PEL] 11 PASPEJ] III PASPE]] IV PABPE]]
Jacosa YyacoBa 4acoBa JacoBa
PaspenHo yacoBHa HacTaBa 36 34 34 31
MeHnTopcku paj (HacTaBa y GJIOKy, pakca) 1 3 3 3
Ob6aBe3He BaHHACTABHE aKTUBHOCTH 2 2 2 2
Matypcku ucuT 3
VKyIHO paHHX Heaesba 39 39 39 39
Tlonena oxe/bema y rpymne
TOAMIIEBU (POHJ YacoBa .
paspea TIPEAMET/ MO npakTH4Ha | Yueme Kpo3 | HacTaBay Opoj yierka y
TS HacTrasa pan GI10Ky Pyt -0
PauynapctBo u nndopmaruka 72 15
" TexHUYKO LpTamke 108 15
OCHOBE eJIeKTPOTEXHHKE 38 15
Enexrpomamuncka npunpema 72 30 15
OCHOBE eJIeKTPOTEXHHKE 34 15
IIporpamupame 68 15
II XuzapayJiuiHe U THEYMATCKe KOMIIOHEHTE 90 15
Enexrponuxa 34 15
Mepeme HeeTeKTPUYHUX BETMYMHA 68 15
JlururanHa eneKTpOHNKa U MUKPOKOHTPOJIEpU 68 10
CHcTeMH ynpaB/bamba y MeXaTPOHHIH 68 30 10
111 EnexTpnyHy OTOH M ONpeMa y MEXTPOHHIH 68 30 10
Monenuparme MaITHHCKUX €IeMEHaTa U KOHCTPYKIHja 102 102 10
Xuapaynmuuku U THEYMaTCKH CHCTEMH Kao 00jeKTH yIpaBIbarba 102 102 30 10




IIpeny3eTHHIITBO 62 15
MexarpoHuKa y HHIyCTpUjU 124 124 10
TecTupame U J1jarHOCTUKA MEXaTPOHCKUX CHCTEMaA 124 124 30 10
v OpprxaBame 1 MOHTa)Ka MEXaTPOHCKUX CHCTEMa 124 124 30 10
IIporpamaGuiIHK JTOTMYKH KOHTPOJIEPU 62 30 10
JIMruTaNHO yNpaBibambe eICKTPHYHIM TOTOHUMA 62 10
Bermrauka nHTEIMIeHIM]jA 68/62 10

b1: OBABE3HU CTPYYHU NIPEJMETHN

Hasus npenmera: MAIIMHCKU MATEPHJAJIN

1. OCTBAPUBAA OBPA3OBHO-BACIIUTHOI' PAJIA — OBJIMIIA U TPAJAILE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexoe

YKYITHO

IIpakTuuna HacraBa Hacrasa y 6noky

I

72

72

Hanomena: y Tabenun je TIpUKa3aH rOAUIIBI CI)OH)I YacoBa 3a CBaKU 00JIMK pana

2. IU/bEBHU YUYEbA:

— Yno3HaBame y4eHHKa ca CBOjCTBMMA MallIMHCKUX MaTepujaia
— Viio3HaBame yUCHHKA Ca BpCTaMa U KapaKTeprCTHKaMa TEXHUYKOT rBoxla, yennka

— Yno3HaBame yUeHHKa ca BpcTaMa M KapaKTepUCTHKaMa 000jeHIX MeTaa

— Yno3HaBame y4eHHKa ca BpCTaMa M KapaKTepUCTHKaMa MOMMMEPHHUX U OCTAINX MaTepujalia y MallnHCTBY
— Yno3HaBame yueHHKa ca BpcTaMa peluKiIaXe 1 HAUMHUMA YIIPaBJbarba 0TI 0M

— Pa3Bujame cBecTH 0 3Ha4ajy 3alUTHTE KUBOTHE CPEANHE
— Pa3Bujame criocoOHOCTH 32 MPUMEHY 3Hamba 0 MaTepujaliiMa y Ipakcu

3. HABUBHU TEMA, HCXOJIHU YUYEA, IIPEIIOPYYEHU CAJAPKAJU U KJIbYUYHHU ITIOJMOBHU CAJIPKAJA

TEMA

ucxoau
TTo 3aBpuIeTKy TeMe yueHuK he 6uTH y cramy ja:

MNPENOPYYEHHU CAAPKAJHA / K/bYYHU ITIOJMOBHU CAJIPKAJA

CBojcTBa MAIIMHCKAX
MarepHjaja

* HaBeJIe 3Ha4aj U MOfeTy MAIIMHCKHX MaTepyjajia

* ONUIIIEC XEMHjCKa CBOjCTBA MaTepujaia

* o0jacHn (hu3MYKa U MEXaHWYKA CBOjCTBA Marepujaia

* pa3jMKyje [0jaM Mace, TeXUHE, TEMIIePaType TOIbeba,
CJIEKTPUYHE U TOTUIOTHE ITPOBOJBUBOCTH MaTCij ajna

* ouMTa BPEJHOCT 3aTe3He YBpcrohe, TBpAohe 1 XKHUIaBOCTH ca
ijarpaMa WJIA U3 Ta6eﬂa 1 CXBAaTH HUXOB pel BEIIMYHMHA

* [IPEII03Ha OCHOBHE METO/IC UCIIUTUBAKA MEXaHUYKHUX,
TEXHOJIOIIKNX U XeMHjCKUX CBOjCTaBa MaTepujana

* HCIHUTA CBOjCTBA MaTepyjaia y naboparopuju

* HaOpOji OCHOBHA TEXHOJIOIIKA CBOjCTBA MaTepHjaia 1 CXOIHO
TOMeE MOrOAHOCT 3a ofpeheny BpcTy obpaje

* IIPEro3Ha MojaBy U ITETHOCT KOPO3HUje KOJ METaTHHUX
HPOU3BO/A

* Pa3IMKyje Ha4YMHE 3aITUTE O KOPO3Hje

* uaeHTH(hHKYje MecTa U y3poKe [ojaBe KOpo3uje y
XUApayJInYHUM U ITHEYMAaTCKUM CUCTEMHMa

* 3Havaj, ToJieNa M BPCTa MAlIMHCKHUX MaTepHjajia

» XeMHujcKa CBOjCTBa Marepujaia

» du3nuKa CBOjCTBA Marepujaia

» MexaHH4Ka CBOjCTBA MaTepujaia

* McnnTyuBame MEXaHHUKNX CBOjCTaBa MaTepujaa

* TexHoJIOIIKA CBOjCTBA MaTepujaja

* TexHOJIOIIKa HCTIUTHBaba MaTepHjaa

* UcniuruBama Marepujana 6e3 pazaparmba

« Kopo3suja u 3amrura Marepyjaiia o Koposuje

* V3pouu KOpO3Hje y XUAPAYIHYHUM H [HEYMAaTCKHM CHCTEMHUMA

K/byuHu nojMoBH: XeMujcka, QH3MUKa, MEXaHUYKA U TEXHOJIOLIKA CBOjCTBA
MaIIMHCKUX MaTepujana, Kopo3uja

CTpyKTypa MeTaia u
Jerypa

* ONUIIE MOHOKPUCTAITHH, TIOMHKPHCTAIHI 1 aMOP(HU 06IHK
MarepHjajia

* IIOPEAY OCHOBHE TUIIOBE KPHUCTAIHUX PELICTKH KO MeTaia

* neHHUIIE IPOLIEC KPHCTAIU3AIHMje U HALPTA JHjarpam
xnahema

* OIIHIIIE CBE OCTaJIe TUIIOBE JIerypa 6e3 IpTama JAujarpama u
o4yKTaBama cacrasa (ase

* AMOp(HHU U KPUCTAITHH MaTepujaan
* Kpucranna rpah)a marepujana

« [Iponec kpucranusamuje

* Kpucranu nerypa

Kibyunn nojMoBu: aMophHY M KPHCTAIHU MaTePHjallH, KPUCTAIH3AIH]a

Texuuuko reoxhe

* HaBEIC OCHOBHA CBOjCTBa XCMI/IjCKI/I yuctor Fe u onumre
T0jaBe IPH 3arpeBamy U Xiaahemwy

* IpUMEbYje CTPYUHY TepMHHOJIOTH]Y Y Be3u ca Fe

* HaBeJIe OCHOBHE CBOjCTBA CHPOBOT rBOXha

* HaBe/Ie OCHOBHA CBOjCTBA JIMBEHOT rBokha 1 yTuiaj npumeca
Ha BETrOB KBAJIUTET

* ONHUIIE MOCTYIAK 100Ujaba CUBOT JINBA

* 00jacHM CBOjCcTBA M MOTYhHOCTH NPHMEHE CHBOT JIMBa

* [IPEero3Ha OCTalle BPCTE JIUBEHOT I'BOXKNa U IUXOBY IIPUMEHY
Y TpaKkcu

* HaBeJIe XU/pay/InyKe ¥ THEyMaTcke KOMIIOHEHTe u3paljene oz
TEXHUYKOT l'BO)KIja

» Xemujcku yncro Fe

* CupoBo reoxhe

* JIuseno reoxhe

* [IpuMena TeXHIYKOT TBOXNa 3a M3paTy XUApayIMIHUX U THEYMAaTCKUX KOMITIOHEHTH

Kibyunn nojmou: reoxhe, CHpoBo 1 TMBEHO TBOXNe




Yeaux

* HaBeJle OCHOBHA CBOjCTBA YeINKa

* o0jacHH yTHIIaj yrJbeHHKA HA MEXaHUUKE KapaKTePUCTHKE
YeIuKa

* HaBe/le YTHIIAje CTAIHUX U JIerupajyhnx eleMeHara Ha
CBOjCTBA YeJIUKa

* uaeHTH(UKyje o3HaKe yennka no SRPS

* HaIHIIe O3HAKE YeINKa 32 33/1aTe KapaKTePHCTHKE

* HaBE€JIC KHaCI/I(b]/lKa[U/ljy YCJIINKa Ha KOHCTPYKIIHOHE U AJIaTHE
qeiKe

* OIMUIIC HAMCHY Hajqemhe KOpl/lU_IhCHHX BpCTa 4YCIUKa

* HaBeJ/le XU/pay/IMYHe U IIHEYyMaTCKe KOMIIOHEHTE u3paljeHe ox
YeimKa

* IPUMEHH OfiroBapajyhie BpCTe Yelnka y mpakch

* Yenuk, CBOjCTBA U BPCTE

* OsnauaBame 4enuka o SRPS(ISO,DIN,GOST..)

» KOHCTPYKTUHOHH Yenuii

o AJIaTHH YEITUIN

* TBpae nerype

* Yenuiy Kao MaTepHjaid XUAPayIMIHUX U ITHEYMaTCKUX KOMITIOHEHTH

KJ'by‘lH“ l'leMOBI/lZ YCJIMK, O3HAKA YCIIMKA, YCIIHUK 3a XUAPAYIUIHE U ITHCYMATCKE
KOMITOHEHTE

Tepmuuka n
TepMoXxeMHjcKa odpajia
MeTajia

* o0jacHu 3Hayaj TepMHUUKe 00pajie Ha IPOMEHY CTPYKType
MaTCpI/ljaJ'[a 1 BETOBUX MEXaHUYKHUX CBOjCTaBa

* Ipero3Ha OCHOBHE BUJIOBE TEPMHIYKE 00pajie U IOCTYIIKe
nsBohema

* HaBeJIe Koje ce BPCTe YeNHKa MoABpraBajy oxpeljeHoj BpeTi
TepMHuKe 00paje

* 00jacHU KaKo ce MCHajy MEXaHNUKEe KApaKTEPUCTHKE YeIINKa
NP Pa3INYUTHM BpCTaMa TepMHYKe oOpaie

* Ipero3Ha MOCTYIKe TePMOXEeMHjcKe oOpaje

* HaBeJIE 3aILTO U KaJia Ce IPUMEIbYjy MOjeIHHE BPCTE
TEPMOXEMHjCKe 00pajie

* [Tojam, 3a7aTaK U PSKUMHU TEPMUUKE 00paie

* Kapemwe

* Kasbeme

* Hopmammsanuja, oTmymiTame 1 Mo60JbIIaBamke
* TepmoxeMHujcka oOpasia

Kibyunu nojmoBu: TepMuuKa 00paa, KaJbebe, XKaperme, TepPMOXeMHUjcka 00paaa

O0ojenn meTaau

* ONHIIIE PA3NNKy M3Mel)y JaKuX M TEIKUX 000jeHHX MeTala

* HaIMIIIE O3HAKE JIETypa 3a 3a]1aTa CBOjCTBA H CACTaB JIErype

* Ipero3Ha U IIPOYMTA O3HAKE JIETYpe 000jeHNX MeTaa

* HaBeJIe CBOjCTBA M IPUMEHY OCHOBHHUX Jierypa 0akpa,
ayMHUHHjyMa W MarHe3njymMa

* HaBeJle OCHOBHA CBOjCTBA M IPUMEHY OCTAINX 000jeHUX
METaJia ¥ IbUXOBHX JIETYpa

* [Ipero3Ha OCHOBHE Jierype npema 60ju u cretudu4Hoj
TyCTHHH

* HaBejle XUIpayJInyKe U [THEYMaTCKe KOMIIOHEHTE Koje ce
nspal)yjy on 060jeHnx MeTana

+ Jlakn 1 Teniku 000jeHN MeTaIu ¥ FBHXOBE JIEType

» O3HauaBame jJerypa 000jeHux MeTana

* Bakap u merose serype

* AJlyMHUHH]JYM U BETOBE JIEType

* Octany 060jeHH MeTaju U Jierype (LIMHK, 0JIOBO, MaHTaH, XPOM, HUKJI, MOJIHO/ICH,
BosI()paM, BaHAIUjyM, TUTAH — CBOJCTBA, IPUMEHA, CTaHIap]| O3HAYABAMbA)

* [Ipumena 060jeHNX MeTasa y XUAPayIHIH U MHEYMaTHIN

Kibyunu nojmoBu: sierype 6akpa, MarHe3ujyma v allyMUHHjymMa

MosmumepHn MaTepujaau

* e MHUIIE TOIMMEPHE MaTepHjaie

* 00jacHU CTPYKTYpy MOJMMEPHHUX MaTepHjasia

* aHATM3Mpa pasiuKe u3Mel)y emacTomepa, macTomepa 1
Jlypomepa

* HaBE/IC HAMCHC ITOJTMMEPHUX MaTCpI/ljaﬂa

* npero3Ha noTpedy 3a NPUMEHOM IOJIMMEPHHUX MaTepujaia y
CJIIEKTPOTEXHUIN U MAIlITUHCTBY

* HaBeJIe XHAPAYINIHE H [THEyMaTCKe KOMIIOHEHTe n3pahene oz
MOMMMEPHUX MaTepujasa

* [TotmMepHH MaTepujai (€IacTOMEPH, TIACTOMEPH U JlypPOMEpH)
» CTpyKTypa noinumepa

* [Ipumena nonuMepa y eIeKTPOTEXHULM ¥ MAIMHCTBY

* [TonuMepHH MaTepujalii y XUIPay/InuLH | ITHEYMaTHIIN

K/by4HH NOjMOBH: €1aCTOMEPH, IIACTOMEPH U TyPOMEPH

OcTanu maTepujaam y
MAIIHHCTBY

* neduHUIIE NOTUMEPHE, CHHTEPOBAaHE MaTepujae, HaBeae
OCHOBHA CBOjCTBA M PUMEHY

* HaBeZIe OCHOBHA CBOjCTBA CTAKJIA, IPHPOAHUX MaTepHjaia u
cpejicTaBa 3a Xiaherme 1 oAMa3UBambe

* IPEMo3Ha 3Ha4aj MOjeAMHNX MaTepujaja y XHUAPAyITHIH 1
MTHEyMaTHIH

* KommnosutHu Marepujanu

» CHHTEepOBaHH MaTepHjaI

* Crakio

* [IpupoaHu MaTepujati — JpBO U KOXKa
» Cpezcraa 3a xnaheme 1 moaMa3uBame

K/by4yHH M0OjMOBM: KOMITO3UTHH MaTEpPHjaii, CHHTEPOBAHH MaTEPH]jaln, CTAKIIO

OTnajx TeXHHYKAX
MaTepHjajia U 3alITHTA
JKHBOTHE CPellnHe

* HaBEIEC BPCTE OTIIa/la U HAYMHE yIIpaBJbamkba OTIIaI0M
* 00jacHNM 3Ha4aj peNHUKIaXe U HOTPedy 3a 3alITUTOM KHBOTHE
cpenuHe

* BpCTe OTIajga v ynpapjbame OTHaA0OM
* ITojam 1 BpcTe permKIaKe

K/by4YHH MOjMOBH: 0TI, pELHKIaXa

4. YIIYTCTBO 3A JTMJAKTUYKO-METOJUYKO OCTBAPUBAIBE ITPOI'PAMA

Ha mouerky cBake TemMe ydeHHKe yIIO3HATH ca UJFEBUMA M UCXOANMA, TUIAHOM pajia ¥ HaYMHUMa OLemhHBama. [Ipeamer ce peanmsyje Kpo3
TEOPHjCKY HACTABYy y YUYHOHHIIY, CIICIMjaIN30BaH0j YIMOHHUIIM WK oroBapajyhem kabunety. [Ipenopydenu 6poj yacoBa mo temama je cinenchu:

+ CBojcTBa MaIIMHCKUX Matepujaia (14 gacosa)

* CTpyKTypa MeTana u jerypa (8 yacosa)

* Texunuko reoxlje (6 yacora)

* Yemuk (10 gacosa)

* Tepmuika u TepMoxeMujcka obpasa (8 gyacosa)

* O60jenn metanu (9 gacosa)

* [Tonmumepuu marepujanu (6 4acoBa)

* Ocranu Matepyjajin y MalmuHCTBY (8 yacoBa)

 OTmaj TeXHUYKUX MaTepyjania u 3allTUTa )KUBOTHE cpeiuHe (3 yacosa)

IpunvkoM peanusanuje TeMa OCIOHUTH ce Ha IpeA3Hama yueHuka u3 Qusuke u xemuje. [Ipemnopyka je na ce obnact Merone ucnuTHBama
CBOjCTBa MaTrepHjana y okBHpy TeMe CBOjcTBa MalIMHCKHX MaTepHjasla peann3yje MPakTUIHO y CIIeHjan30BaHoj yarnonunu. Koposnjy u 3amru-
Ty 0] KOpo3Hje 00paJnuTH TEOPHjCKH jep he mpakTudynu geo 6utu oxpaleH y okBupy npeamera Enexrpomammuacka npunpema. Cinenehe caapikaje:
BPCTE TEXHUYKOT rBokla, jterype o0ojeHHX MeTaa, HeMeTalu objaimbasary y3 nomoh y3opaka. [Toce6HO 00paTuTi Maxkikby Ha 3HaYaj CBOjCTaBa
MaTepHjana Ipy BbUXOBOM M300py 3a M3paly MOjeIMHNX 1enoBa (Ha IpuMep, 3a U3pay pydHe Au3aiule, OMpa ce CHBH JIMB KOjH OUIMYHO HOJHO-
CH IPUTHCAK, alld HE U 3are3ame...). [lo3HaBame CBOjCTaBa MaTepHjaia je BeoMa OUTHO 3a peasn3alujy npeamera Mexanuka (Momyn OTHopHOCT
MMaTepHjaia), jep cy CBOjcTBa MaTepujajia OCHOB 3a IUMEH3HOHNCAHE MAIIMHCKHUX JIeJI0Ba.

Temy CrpykTypa MeTana u Jerypa mose3aTn ca TeMoM CB0jCcTBa MAIIMHCKUX MaTepHujaia (fa yUCHHIM CXBaTe Kako IMOje[HHe CTPYKType
MeTaJla | JIETypa YTHYy Ha lbUXOBa CBOjCTBA).



IToceOHy maxmy obpatutu Ha TeMy YUenwuu ¢ 003MpOM Ha 3Hau4aj OBE JIETYpe Y MAIIMHCKO] HHIycTpuju. [Ipn oOpamy permpaHux denuka
HABECTH KaKo MOjeJMHM JIeTHpajyhiu eneMeHTH yTHYy Ha CBOjCTBa 4esnKa. Takohe, HarIacuTH pa3iuKy u3Mely delika u JMBEHOT TBoxkha.

WNHcucTHpaTy Ha CUCTEMAaTHYHOCTH M TIPUMEHH CTEUCHHUX 3HaHba Y MPaKCH.

V temu Tepmuuka 1 TepMoxeMujcka obpasia Merana nocebaH akleHaT CTaBUTH Ha HauMH POMEHE MEXaHWYKUX CBOjCTaBa MaTepujaja mpu
TOjeIMHAM BpcTaMa TepMruIKe o0pajie Kpo3 IpuMepe U3 Mpakce (Ha MpuMep, MOBPIIMHCKH ce KaJle 3yITYaHHIH jep ce Ha Taj HadWH Jo0uja BUCOKa
MOBPIIMHCKA TBAPOha, OTIOPHOCT Ha Xabame, yaapHa JMHaMH4Ka onTepehiemna).

IIpu o6pamn Teme OOojeHH MeTanu MOCeOHYy MaKky MOCBETUTH Oakpy, alyMUHHjyMy M IMHKY. JlaTH 3aHUMJBHBE MpUMEpe MPUMEHE U3
npakce. Takohe, HaBeCTH U IPUMEpPE KOjU HUCY BE3aHHU 3a TEXHHKY, ald MOTY OWTH YUCHUIIMMa 3aHUMJBHMBH (Ha IpUMep: 3a 6akap — aIxeMH4apu
Cy MOKyIIaju 1a 6akap MpeTBope y 371aTo, 03HaKa 3a Oakap je ucTa Kao 3a )KEHCKH I10J1, OMTaH je 3a UMYHH CUCTEM U CJI; alyMUHUjyM — aa ce of 27
rpama ajqyMHHHjyMa Moxe u3Byhu skuna o 1000 metapa, 11a je 10 mpoHajiacKa eJIEKTPOoIi3e OMO CKYIUbH OJ1 371aTa M CIIMYHO).

Harnacuty 3Hauaj nolmMMepHIX MaTepHjaia | OCTalllX MaTeprjaia y MallMHCTBY M HOTpedy 1a cBe uenhe 3aMemyjy MeTalHe MaTepHjale.

V temu OTnaj TEXHUYKHX MaTepyjaia U 3allTUTa )KMBOTHE CPEANHE HAIIACHTH 3HA4aj PELMKIAKe, yIpaBJbamka OTIAJ0M H 3allITHTE KUBOT-
HE CpeauHe.

Kapna ro je moryhe, kopuctuti y30pke Marepujana. HeomnxozHa je kopenauuja ca npeqmernma EnekrpomainHeka npuipeMa 1 MexaHuka.

W300p MeTona u oOnuka paaa 3a cBaky TeMy ofipelyje HacTaBHUK y 3aBHCHOCTH Ol HACTABHHX CaJpiaja, CIIOCOOHOCTH U MoTpeba yueHHUKa,
MaTepujaHuX U APYrux yciosa. Kopuctutu BepOanHe Metone (MeTo[a yCMEHOT H3JIarama U JMjaJIolIKa MeTo/Ia), METOIe IEMOHCTPaLHje, TEKCTY-
QTHO-WITyCTpaTHBHE MeTo/e, Taboparopujcke Metoze. [Ipemtoxenn obmuny pana cy GpoHTaNHH, pajy TpyNH, paj y napy, HHANBHIYAIHU Pai.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YYHEHUKA

V HacTaBU OpPHjEHTHCAHO] Ka IOCTH3aky HCX0a [paTe ce ¥ BPeIHYjy MPOLeC HaCTaBe M y4era, NOCTUrHyha yueHnKa (IPOAYKTH Yuerwha) U
concTBeHu paj. HacraBHUK TpeOa KOHTHHYHPAHO Jia IPaTH HalpeiaK YUeHHUKa, KOji ce OIvie/ia Y HauMHy Ha KOjU YYCHHULH NMapTULHUIHPA]y, KAKO
MPUKYTJbajy TOAATKE, KAaKO apryMEHTY]y, €Balynupajy, JOKyMeHTyjy uTA. Jla Ou BpeqHoBame OHI0 00jeKTUBHO Uy QYHKIHUjH yUeHmha, MOTPEOHO je
YCKJIQIUTH HUBOE UCXOJ1a ¥ HAUMHE OLICH-HBAbA.

CyMaTHBHO OLICHHUBAKE j€ BpeJHOBambe NOCTUrHyha ydeHHKa Ha Kpajy cBake peain3oBaHe TeMe. CymMaTHBHE OLieHE ce 100Hjajy W3 KOH-
TPOJIHUX WIJIM MUCMEHHX PajIoBa, TECTOBA, YCMEHOT HCIUTHBAba, CAMOCTAIHUX HJIM TPYMHHUX pagoBa ydueHrnka. CyMaTHBHO OIICHUBAHE MOXKE CE
JCJTMMUYHO CITPOBOMTH M Y MAIIMHCKHM paJfOHHLAMa Te OM YYCHHUIH IPENo3HaBaIl MOjeAnHe MaTepHujajie Of KOjU Cy H3paljeHH KOHKPETHH
MAIIIHCKH JET0BH, YUCHUKY 00jaCHUTH HaMeHa JieJIa, a II0TOM Ja YIeHHK 00jacHH 3alITo je eo u3palen Oamr ox Tor Marepujaa.

Y ¢dopMaTuBHOM BpeIHOBakYy HAaCTaBHUK OW Tpebano a MPOMOBHUIIE TPYHNHH AMjAJIOT, 1a KOPUCTH MHUTamka Ja OM FeHepHucao MojaTKe U3
haukux uaeja, anu U a HOMOTHE pa3Boj hadukux ujeja, Aaje yueHUInMa oBpatHe uadopmalyje, a moBpaTHe HHPOpMaIHje 1001jeHe O yICHHKA
KOPHCTH J1a IPUJIArou I0y4YaBame, 0Xpadpyje yUeHHKE Jla OLekYjy KBAJIUTET cBOT paja. M360p MHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBaHE 3a-
BHUCH O] BPCTE aKTUBHOCTH KOja C€ BpeIHYje.

Hazus npenmera: TEXHUYKO LHPTAIBE

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOTI PAJIA — OBJINIIU U TPAJAIBE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakrTuuna HactaBa Hacrasa y 6noky

1 108 108

Hamomena: y Tabenu je puka3aH ToAMIIEbN (OHJ 4acoBa 3a CBAKH OONHK paja

2. IU/bEBH YUYEIbA:

— Vno3HaBame ydeHHKa ca CTaHAapAnMa U MOTyfIHOCTHMA MIPHUMEHE TEXHHYKOT IPTamba

— OcnocobspaBame yIeHHKa Jla CaMOCTaIHO u3pal)yje jeqHocTaBHe TeXHUUKE IpTexke moMohy npubopa

— Ocroco6spaBame y4eHHKa J1a CAMOCTAIHO YUTA TEXHUYKE LPTEKE

— Pa3Bujame TaYHOCTH, YPEIHOCTH U NMPEUU3HOCTH KOJ Y4CHUKA

— OcnocobJpaBame yUeHHKa 3a pasyMeBambe 1 Kopuiheme MoryhHOCTH TpeicTaBbamha TeOMETPHjCKIX Moaena nomohy padyHapa

— OBnaaBame NpuHIUINMA opranuzanyje cad copTBepa 1 yBexkOaBame BUXOBOT KopHIhemna

— Ipunpema 3a ajbe 06pazoBame U3 00IACTU MOZIEIHPakba MAIIMHCKHUX JIEJI0BA U 33 U3pafy rpadMuKuX pajioBa U3 APYrUX CTPYYHHX Hpea-
Mera

3. HABUBU TEMA, UCXOIU YUYEA, IPEIIOPYYEHU CAJIP)KAJU U K/JbYUYHHU IIOJMOBU CAZIPIKAJA

* 1IpTa y pa3MepH

TEMA ACXoIn . MPENIOPYYEHH CAPKAJA / KJbYUYHU TOJMOBH CAIPKAJA
ITo 3aBpreTKy Teme ydeHuK he OutH y cramy 1a:
* KOPUCTH NPHOOP 32 TEXHUYKO LPTAHE * Marepujan u mpubop 3a TEXHUYKO IIPTamke
* u3abepe CTaHIApIHY pasMepy, TUIOBE JIHHUja U Gopmar + Crangapausanuja u CTaHIapau
nprexa * Bpcre dopmara, o3HauaBame M MakoBame TEXHUUKUX LPTEKA
CraHaapay M TeXHHYKH | * ogabepe U IIOIyHH 3aIIaBiba U 03HAYH TEXHUYKH LPTEX * Pasmepa
HpTex * [I03Haje CTAHAAP/C U IbUXOBY MIPHMEHY * TunoBu n ne6sbUHE THHHjA

* 3araBJba M CaCTaBHHILIEC

K/by4HH NOjMOBH: CTaHIAPHN TEXHHYKH IPTEX, pasMepa

* IpTa OCHOBHE I'€OMETPHjCKE KOHCTPYKIIUjE Y PABHI
* KOHCTpYHIIIE [TapajesiHe i HOpMaHe IpaBe
* KOHCTpYHIIIe CHMETpalie TyXKH H yIlioBa

T'eomerpujcko uprame
* KOHCTPYHMIIE IPAaBUJIHE MHOTOYIJIOBE

* CIIaja FeOMETPHjCKE CIEMEHTE JIYKOM 3a/1aTOT TIONyIIPEUHHKA

* OCHOBHE I'eOMETPHjCKE KOHCTPYKIIHje: [apaiese, HopMalie, CHMETpala TyXH U yIia
* KoHcTpyKija IpaBUIIHUX MHOTOYIJIOBA

* Kpuse JinHHje

* Cniajame KPUBHX U MPABUX JIMHHUjA

K/by4YHH NOjMOBH: TeOMETPHUjCKE KOHCTPYKIIMjE, KPHBE JTHHUjES




Mpojuuupame

pasiuKyje BpCTe MpojeKiuja

TPHKaXe MPEIMETe Y OPTOTOHAIIHOj MPOjEKIMj1
HaIIPTa H30METPHjCKU U3IIIE Ha OCHOBY IIPABOYTAOHUX
nsriesa

Haupra Tpehn u3ries Ha OCHOBY /IBa JaTa

* Bpcre npojurupama

* OpTOroHaIHO MPOjUINPAEE

* [Tornenu, u3riean U BLUXOB pacropen

. ﬂpojnuupan,e paBaHCKUX FCOMCTijCKHX ClIMKa

* Llprame npojekiuja Ha OCHOBY IIPEMeTa JAATOT y H30METPUjU
* Ilprame Tpeher usrieaa Ha OCHOBY JBa Jjata

K/byuHu mojMoBH: OPTOrOHAIHO NPOjHIMPAEsE, IIPTarke MPOjeKInja

"paBl/lJ'[a TEXHHYKOI
Hpramba

KOTHPa CJIEMEHTE IIpeMa CTaHIapuMa TEXHHIKOT [IPTamba
yHece O3HaKe 3a TOJEPaHIIMje Ha TeXHHYKUM LPTEeXHMA
CKUIIMpA ¥ HAIIPTa je/IHOCTaBHHjE JIETIOBE y MPECEKY
HalPTa TeXHUYKU LPTEXK IIpeMa 3a1aTHM JUMEH3MjaMa
HaIIpTa JIeTajbe IpTexka

HAIIPTa jeJIHOCTABHHU CKJIOITHH LIPTEX [0 CBUM IIPaBHIMMa
TEXHUYKOT LPTamba

» Kotupame

* TonepaHuuja ayXKuHa, yriosa, 00N1Ka U M0JI0XKaja, CII000AHUX Mepa
* O3HauaBame KBaauTeTa oOpal)eHuX MoBpIIMHA

« [Ipecenu MalIMHCKUX Jie/I0Ba

* [{prame MalIMHCKHX elleMeHaTa

+ CKULMpatbe U BEroBa yJIora y TeXHHUKOM LPTarby

* [{prame npema 3aaTiM AUMCH3HjaMa

* Uspana uprexa aeraba

* Llprame jeTHOCTaBHHjHX CKJIOMNOBA

KIby'-lllll l'leMOBl/lZ KOTHPAkE, NIPECCUH, CKUIIUPAKE, IPTAKLE A€Taba, HPTAKLE
CKJIOIIOBa

KopuchHnuku interface
CAD nporpama-pagHo
OKpYiKee

HOKpPEHE IPorpaM
00jacHH pasHO OKPYKEH:E

npoMeHH 60jy To3a1iHe

HarpaBu 1300p manera

U3BPIIN CENIEKIHjy/aeceNeKknnjy GyHKIM]CKIX TacTepa y
OKBHpY CTaTyCHE JHHHUjE

o0jacHu QYHKIHjy CBaKOT TacTepa MHUIIA

HaBeJle HeKe 071 OCHOBHUX koMmaHu (New, Open, Save, Save
as, Undo, Redo, Plot, Properties...)

HaBe/Ie HaYMHEe 3aJaBarba KOMAaH/H1, 3aBpIlIaBabe, IPEeKUIambe,
TIOHUIITaBakEC NN Bpaha}be KOMaH/1€

* OCHOBHY €JIEMEHTHU PaJHOT OKPYKeHba:
-HacCJIOBHa J'II/IH]/Ija

-IMHKja najgajyhux Menuja

-pagHa MoBpIINHA

-rajiete ca KOMaHJIaMa

-CTaTyCHa JIMHHja

-KOMaH/IHa JIMHH]ja

-XOPU30HTAJIHA U BEPTUKAJIHUA KIIU3a4
-KOOpJAMHATHHU CUCTEM

-NPHKa3 KOOPAHHATA

* Vpehaju 3a KOMyHHKaIHjy (TacTaTypa, MHIII)
» OcHOBHE KOMaH[Ie

Kibyunu nojmoBu: CAD nporpam

IMonemaBame pagHux

napamerapa npTexka,

KOMaH/Ie 32 KOHTPOJIY
npHKasa

M3BpIIY U300p jeauHMIA 3a HpTatbe (mm)

JieDMHUILE TPaHUIE LPTEeKa

aktuBupa anare Snap and Grid, Polar Tracking, OSNAP,
Dynamic Input

* Paysiuu nmapamerpu nprexa:

-jeMHHMIIe 3a pTame(mm)

-IpaHHIE HpTexKa

* Snap and Grid, Polar Tracking, OSNAP, Dynamic Input

Kibyunu nojmoBu: mapameTpu nprexa

Iprame, KoMaHze 32
HpTame, KOMaHje 32
TreoMeTpHjCcKy Be3y
HALPTAHHUX o0jexara

[pUMerbyje CBe HadMHE PTarba (ANCOMyTHE, PeIaTHBHE U
NoJNIapHe KOOPJHHATE)

MPUMEbYje OMIHjY 32 OPTOTOHATHO LPTake

KOPUCTH KOMaH/Ie 3a LipTame (JIMHHja, II0NyIpaBa,
KOHCTPYKIIMOHA JIMHH]a, TyIUIa JTHHHja, MYJITH-CETMEHTHA
JIMHYja, TOJUIOH, IIPaBOYTaOHHK, KPY)KHHIIA, [M1aTKa KPUBa
JIMHHUja, eJIMIICA, Ta4Ka, PerHoH, Tabena, mpaduparme,
GJI0KOBH, HHCEPTOBAaH-C OJIOKOBA, YHOC TEKCTa)

neUHHIIE U YHOCH CTHII TEKCTA Y LPTEX

yHocH kpahe u xyxe Tekcrose (Single line text u Multiline
Text)

KOPUCTH KOMaHJIe 3a TeOMETPHjCKy Be3y HAI[PTaHUX
objekara (IoAyIapHOCT, YIIPABHOCT, HAPaJIeIHOCT,
TaHI€HTHOCT, XOPH30HTAIHOCT, BEPTUKAIIHOCT,
KOJIMHEapHOCT, KOHIL[EHTPUYHOCT, CIajarbe IBE KPUBE JIMHUjE
ca KOPEKIHjOM CII0ja, CHMETPHUYHOCT, jeJHAKOCT JTyXKUHa,
(duxcupame)

* Haunnm nprama

-TI0CPEJICTBOM aICOMYTHUX KOOPIHHATA

-TIOCPEICTBOM PENaTUBHUX KOOPJMHATA

-TI0CPEJICTBOM TOJIAPHUX KOOPAMHATA

» Komanze 3a 1prame: JIMHHU]ja, TIOTypaBa, KOHCTPYKIHOHA JIMHUja, AyIUIa JIMHK]ja,
MYJITU-CerMCHTHA JIMHH]a, IIOJIMIOH, IPaBOyraOHMK, KPY>KHUIIA, [JIATKA KPUBA JINHH]a,
enmIca, Tauka, PerHoH, Tabena, mpaduparme, OIOKOBH, HHCEPTOBAMbE OI0KOBA, YHOC
TeKcTa

» Komanze 3a reoMeTpHjcKy Be3y HalpTaHHX 00jekaTa: HOdyIapHOCT,
YIIPaBHOCT, NapaJIeHOCT, TAHIEHTHOCT, XOPH30HTAJIHOCT, BEPTHKAIHOCT,
KOJIMHEapHOCT,KOHLEHTPUYHOCT, CIajare ABe KPHBE JIMHUjE ca KOPEKIU]OM CIIoja,
CHMETPHYHOCT, jeTHAKOCT JIyXKHHa, QUKCHpambe

K/by4Hn nojMoBH: KOMaH/Ie 32 IIPTake

Monudpuxanuja
HANPTAHUX ojexaTa

KOPUCTH KOMaH/Ie 32 MoAn(UKaLHjy HALPTaHUX o0jexara
(6pucame, KONMpame, KONMPamke y OrTealy, HapaneiaHo
KOIMPakhe, BUIIECTPYKO KOLUPAhE, IOMEPathe, POTHPAbE,
CKallMpame, pa3Bliaderse, NPOIyKaBame, OCelamke, HTL.)

» Komanze 3a Mmoau¢ukanujy Haupranux objekara: Opucame, KOIUpambe, KOIMUpame
y OrvIeialy, mapajeaHo KONMpamke, BUIIECTPYKO KONHMPAke, TIOMEPamke, POTHPAHE,
CKaJMpabe, pa3BlIadebe, IPOLYKaBatbe, OCCLABE, HTA.

KibyuHu nojMoBH: KoMane 3a Moaudukaujy

Hugo niu cioj -layer

neduHUIIe HUBO WK ¢l10j — layer

o0jacHM HavMHE MO3MBaba KOMaH/E 3a AeUHKICabe HUBOA
WK cioja

Kpeupa HOBH [ayer

u3Bpiu u3bop texyher layer-a

NpoMerH /ayer HapTaHOT 06jeKTa

poMeHH pasmepe oapelenux Tumnosa ynuuja — LTS

» Huo unu cioj — layer
+ Komanie 3a neduHucame HOBOT /ayer-a
» Komanze 3a npomeny pasmepe oapehenux tunosa aunuja — LTS

Kibyunu nojMoBH: koMaHe 3a jeunucame layer-a

Korupame

o0jacHH HavKMHe MO3MBaba KOMaHe 3a AeGUHICamhe KOTHOT
crina

TO/IECH PA3INYUTEe KAPAKTEPUCTHKE KOTHOT CTHIIA

Kpeupa COIICTBEHU CTHII KOTHpama

KOPHCTH KOMaH/IC 3@ KOTHPAbe

* Nedunucame korHor cruiia (Dimension Style)
» Kpenpame HOBOT KOTHOT' CTHIIA (KapTHIIE)
» Komanje 3a koTupame

K/by4HH MOjMOBM: KOMaH/IE 32 KOTHPAbE




* Kpeupa LpTexe * Kpenpame uprexa

* Jl071aje moresie Ha IPTex + JlonaBame rorieza
* KOPUCTH MOAU(DHUKOBAKE MOIIEa « [Ipojexuuje
* IpUMeRbYje NpojeKIuje * [Ipecerm
* IpUMEIbYje peceKe * MoaudukoBame noriezna
* KOPHICTH JI01aBambe JIeTasba * JlonaBame nerama
* KOTUpA eJIeMEHTe IpeMa CTaHAapANMa TEXHHYKOT L[PTaba — KOTUpAmbe
* YHECE 03HAKE 3a TONEPAHIH]y — OCHE JIMHHje

W3pana TeXHHUKHX * OIpeMa HpTexK — 0CTay NOMOhHH eleMeHTH

npTexa * reHepuiie Tabauue — MoH(UKOBak-e MOMONHUX eeMeHara

* Moaudukyje Tadnuie *» Onpema upremxa:

— OKBHp 1 Tabnuue (paainoHHYKa U CKIIOIHA)
— TeHepHcame TabIuIe

— MoauduKoBare TabnuIe

— KOTUPame elleMeHaTa

— O3HAKe 3a TOJICPAHLUjY

Kibyunn nojmoBu: nspana uprexa y CAD nporpamy

4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha no4eTky cBake TeMe y4CHHKE YIO3HATH ca [U/beBHMA M HCXOMMa, IUIAHOM PaJia ¥ HAYHHOM OLICHHBAIbA.

IIpenmer ce peanusyje kpo3 BexxOe y KaOMHETY 32 TEXHHUKO LPTAEhEe M padyHapCKoM KaOuHeTy. [IpuiuKoM ocTBapHBama mporpama ofesbe-
e ce ZieNnu Ha rpyme 1o 15 yuenunka. [Ipenopyuenu 6poj yacoBa o temMama je ciaenehmu:

» CraHapay U TEXHUUKHU LpTex (6 yacosa)

* [eomeTpujcko 1pTame (9 yacosa)

* [Ipojunmpame (15 gacosa)

* [IpaBmia TexHUYKOT pTama (16 yacosa)

* Kopucuunuku interface mporpama-pasiHo okpyxemne (5 yacosa)

* [lonemapame pagHUX MapaMeTapa LpTexa, KOMaH/e 3a KOHTPOILy Ipukasa (4 gaca)

* llprame, KoMaHJe 3a LpTamke, KOMaH/Ie 32 TEOMETPHjCKY Be3y HaupraHux ooOjekara (10 yacosa)

* Momudukanuja Hanpranux objekara (10 gacosa)

» HuBo mmu cnoj -layer (5 gaca)

*» Kotupame (6 gaca)

* Uzpana TexHnukux mprexka (22 yaca)

VY peanuzanuju npBe 4ETUPH TEME, OCIOHUTH CE HA NPE3Hama YUCHUKA U3 MaTeMaTHKe M TeXHUKE M TEXHOJIOIHje U3 OCHOBHE ILIKOJIE, a Y
peayn3alyju HapeJHUX TeMa OCIOHUTH Ce Ha Mpe3Hambe U3 MIPaBHiIa TEXHUUKOT LpTaba U IpojUIupama 1 HHPOPMATHKE U padyHapCTBa.

M360p mMeTona n obnmka paga 3a cBaky TeMy ofpelyje HacTaBHUK y 3aBUCHOCTH O] HACTABHUX CaJprkaja, ClIOCOOHOCTH M OTpeda ydeHNKa,
MaTepujajJHuX u Ipyrux ycinosa. Kopuctutu BepbajHe METOAE, METOZE AEMOHCTpAlUje, TeKCTYaIHO-HITyCTPaTHBHE METO/e, METoe rpadMIKux
paznosa.

IIpennoxenu cy cnenehu o6numum paga: GpoHTANIHH, pajl y TPYIH U MHAUBUAYATHH Pas.

[penopyka je fa ce koI peanu3alyje TeMe IpaBuiia TEXHUYKOT LPTaba U MPOjULIMPaka, I7e YUSHUIM CaMOCTAIHO LPTajy U MPOjULHPajy
KOHKpETHE NpUMepe, ITOYHe O] je/IHOCTaBHUjUX NPUMepa, a IIOTOM KaJjia ce caBiaaajy npeasuheHu UcXoau, mpele Ha cinoxeHuje 3anarke. Takohe,
CBE 33/IaTKe 33 YYEHHKe IIPUIPEMHUTH KPO3 pa3IMuuTe HUBOE MOCTHrHYyha.

V¥ Toky peanmu3sanyje IpBOT MOJYJIa, TIOXKEJFHO je H3PaJuTH ABa rpadudka paxa (koa kyhe wim y mkom):

I rpadmuxu pan: uzpaga nprexa neTasba (peceuu, KOTHpame, TOJICPaHInje U KBAIUTET o0paae)

II rpaduyku pax: uprame U paspaja HPTEKa jeJHOCTABHUjET CKIIONa Ha OCHOBY CKHIIE

VY peanusanuju Apyror Mozyiia, HACTABHHUK IIPUIIpeMa IoTpeOHe eleMeHTe 3a BexOy, AeMOHCTPUpa pajl Ha pauyHapy, paTH paJl yYeHHKa Ha
paHOM MECTY, TIOMa)ke U yKa3yje Ha rpelIKe IpH pajy.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUEHUKA

Kana je y nutamy HacTraBa OpHjeHTHCaHa Ka MCXOMMa, MOpa Ce MPaTUTH Hallpelak ydeHWKa y KOHTHHYUTETy. BpenHoBame ocTBapeHOCTH
HCXO0JIa BPIIUTH Kpo3: Ipaliehe 0CTBapeHOCTH HCX0/1a, TECTOBE 3HAMba M TECTOBE MTPAKTUIHHUX BENITHHA. [IpaBMIIHOM IIpoLieHOM ,,lyOnHe” ycBajarmba
3Hama (3Hame, pasyMeBambe, IPHUMEHa, aHaIN3a, CHHTE3a, eBajlyallija), HACTABHUK IIPABHIIIHO BPEIHYjE IPOLIEC HACTABE U YUCHa, IPOIYKTE YUCHa
U corcTBeHH paf. [a Ou BpenqHOBame OMII0 00jeKTUBHO U Y PYHKIH)H yUeHha, MOTPEOHO je YCKIAAUTH HIBOE UCX0Ja U HAYMHE OlICHHUBAKA.

CyMaTHBHO OIICH-HBabe ITOTPEOHO je BPILIMTH Ha KPajy cBake peain3oBaHe TeMe (MIH y TOKY peaiu3aluje Teme). CyMaTHBHE OIIEHE Ce MOTY
U3BECTU U3 Pa3IMYUTUX HAUYMHA BPEAHOBAaH-a (KOHTPOJIHHU 3aJall, IPAKTHYHH 331alu, rpauuky pajoBy, cCaMOCTaIHUX PaJioBa, IPYIHUX Pajio-
Ba). [ToTpeOHO je 103BONMTH J1a YYCHHUNN OLCHY]y jeJHN JIpyre Kao M Ja BpIIe caMOIPOIeHY ocTBapeHnXx ncxona. OuemnBame Mopa 1a Oyae y
ckiany ca [IpaBHIHIKOM O OIeHHBAY.

V ToKy peanuzanuje HacTaBe U3 jeAHOT MOIYJa, HACTABHUK J[aje MPUIMKY YYSHHKY Ja IONPaBU OLEHY M3 MOIyJa KOjH Cy paHuje peaan3o-
BaHH.

WucTpyMeHTe 3a (OpMaTHBHO OLICH-HBAKkE HACTABHUK OMpa IpeMa BPCTH aKTUBHOCTHU KOja ce BpeaHyje. Y Hpolecy yuyera HAaCTaBHUK je
MOJIEpaTop KOju ycMepaBa M MOACTUYE paJl yueHHKa. HacTaBHUK aHMMHpa yueHHKe, 0Xpabpyje, KOPHCTH HAEje YUCHHUKA 33 aHAJIHU3Y KIbYYHHX I10j-
MOBa U cajpkaja. HactaBHuK mpuiarol)aBa moayvaBame Ha OCHOBY MMOBpaTHe WH(opMaiuje kojy noduja on yueHuka. Kana je y nutamy uspaaa
CaMOCTAaJIHUX PajioBa WK rpauuKuX pagoBa MOXeE ce MPUMEHHUTH ,,9€K JIUCTa” Y K0jOj CH MPHKa3aHH HUBOW MOCTHrHyha yueHHKa ca mokasare-
JbMMa HCIyHCHOCTH, @ HACTABHUK Tpeba Ja 03Ha4u M0Ka3aTesb KOju OJropapa y4eHHUKY.



Ha3us npeamera: MEXAHUKA

1. OCTBAPUBAIbA OBPA30BHO-BACIITMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKYITHO

IIpakTnuHa HacraBa Hacraga y 6moky

I

108

108

Hanomena: y Tabenu je npukasan roauiimby GOHI 4acoBa 3a CBaKH OOJIMK pajga

2. INJbEBU YUEIbA:

— PazymeBame 0OCHOBHMX 3aKOHA M IIPHHIIUIIA CTATHKE
— Ocroco0spaBame y4eHHKa 3a PellaBamke NpodiieMa pPaBHOTEXKE CTaTHUKK onTepehieHnX Tena

— Yno3HaBame y4eHHKa ca akCoMaMa CTaTHKe, CACTeMUMa CHJIa Y paBHH, YCIIOBUMA HUXOBE PABHOTEXKE, TEIKHIITEM U TPEHEM
— Yno3HaBame ydeHHKa ca Pa3IMYMTHM METOJaMa pellaBamba NpodiaemMa y CTaTulu

— OcnocobspaBarbe yIeHHKa 3a IPIMEHY 3Hamba U3 CTaTHKE y MPOIECy ycBajama capxkKaja CTPYIHUX ITpeaAMeTa

— Pa3Bujame morMUKOT MHIIJBEHA U pacyhuBama 1 CHCTEMAaTHYHOCTH y PellaBamby TEXHHIKHUX MpodiIeMa

— Pa3Bujame camocTanHoCTH y paiy, CMHCIA 32 TAYHOCT U MPELH3HOCT Y pagy

— Yno3HaBame y4eHHKa ca BpcTaMa Halpe3ama U BbUXOBHX KapaKTepUCTUKa

— Yno3HaBame yUeHHKa ca MOHAIAkeM TEXHUUKUX MaTepujaja o/ JejCTBOM onTepeherma

— Yno3HaBame y4eHHKa ca CJIOKSHUM HAIlOHCKUM CTambHMa

— OBIIaI[aBaH;C METOoAaMa nmpopavyyHa 1 IpaBUJIHOT 1/1360pa MaTepI/Ij ajia IpUJINKOM JUMEH3UOHHCAka €JIEMEHAaTa MAallIMHCKUX KOHCprKHI/Ija

— OcmiocobJbaBame YUCHHKA 32 TPUMEHY TEOPHjCKHUX 3HaMa MPH PEUIaBaky MPAKTHYHUX TEXHUYKUX MpodiemMa

3. HABUBU TEMA, UCXOIU YUEbA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUYHHU IIOJMOBU CAIPIKAJA

TEMA

nucxoam
ITo 3aBprueTKy Teme ydeHukK he OutH y cramy 1a:

MPENNOPYYEHHU CAAPXKXAJN / KJIbYUHU ITIOJMOBHU CAZIPIKAJA

OCHOBHH NOjMOBH Y
CTaTHIH

* neuHUIIE CTAaTHKY Kao JIe0 MEXaHUKEe U 00jacHH HheH 3Hayaj
Y TeXHHIH

* pa3MKyje BPCTe TeNa y MEXaHHIM Kao U 3Hayaj yBohema
HPETIIOCTaBKE KPYTOCTH Tella

* nedunuIe 1 HACHTUUKY]E CHITy Kao mocieauiy MelycodHor
JIeNI0Bam-a MaTepHjaTHAX Tela 1 Kao y3pOK IPOMEHe KpeTama
Tena

* IeMHUIIE CHCTEM CHJIA M PA3IIMKYje Pa3IMduTe CHCTEME CHIla

* HaBe/IE aKCHOME CTAaTHKE

* neuHUIIE TI0jaM Be3e, HaBEJIE BPCTE BE3a M BHXOBE PEaKIuje

* U3padyHa peakiyje Be3a Ha KOHKPETHUM HpUMepHMa

M HO_iZ.M U 1oJAecJia MEXaHUKE, 3Haqaj MECXaHUKE
* Bpcre Tena y MexaHHIN

* [lojam u BpcTe criTa, CHCTEMH CUIIA

* AKCHOME CTaTHKe

* Bese u peakunje Beza

K/by4yHH M0OjMOBH: 1T0jaM MEXaHUKe, I10jaM CHJIE, [I0jaM Be3e. aKCHOME CTaTHKe

Cucrem cyve/beHHX CHIIA
Y paBHH

* ne(uHULIE CUCTEM CydYe/bEHUX CHJIA Y PaBHU

* M3BPILIN TPAQUUKO ¥ AHAJIUTHYKO CIIarame CHCTeMa
Cy4yeJbeHUX CHIIA Yy PaBHU

* QaHAJIMTUYKH MIPEJCTABH CHITY

* IPUMEHH IPaQUUKH YCIIOB M aHAJIUTHYKE yCIOBE PABHOTEKE
CHCTEMA Cy4€JbEHHX CUJIa HA KOHKPETHUM IPUMEpUMa

* Pa3JI0XKU CHITYy HA KOMIIOHEHTE

* objacHH MOjaM MOMEHTA CHJIE 32 TauKy

* npuMeHoM BapumoHOBE Teopeme oipe/Ih MOMEHT CHCTeMa
CHJIA 3a 3a/1aTy TauKy

* I'paduuku MOCTYIIM cllarama U pasiarama cuia

* I'padmuxy ycioB paBHOTEXKE, TEOPEMA O TPU HEMapaselHe CHIIe

* AHAJIUTUYKKA HAYHH IpeJiCTaB/barba CUIIC

* AHaJIMTHYKH MOCTYMAK Clarama chila

* AHAJIUTUYKH YCIIOBH PAaBHOTEXkE CUCTEMA CyUYEJbEHUX CHJIA Y PaBHU
* MoMeHT cune 3a Tauky

* BapumoHoBa Teopema

K.Tby‘llll/l HﬂjMOBH: Cy4CJbHE CHJIC, PABHOTEKA CUJIa, MOMCHT CHUJIC 3a TaYKy

Cucrem napajesHnx cuia
Y paBHH

* IIperno3Ha u Jie(hHHUIIE CHCTEM MapaneIHuX CUIa y PaBHH

* OZIpeIM Pe3yTaHTY JIBE NapaJeiHe CHiIe HCTUX U CYNPOTHHUX
cMepoBa

* ieMHUIIE CIIPEr ¥ MOMCHT CIIpera

* Cnarame JIBe MapajesiHe CHie Yy paBHH (HCTHX U CYNIPOTHHUX CMEpOBa)
« Criper cuiia ¥ MOMEHT CIIpera

K/by4Hu NojMOBH: napajeiHe CHIC Y PaBHI

CucreM NpoM3BOJEHUX
CHJIa 'y paBHH

* youu H Je(UHHMIIE CHCTEM POU3BOJBHHUX CHJIA Y PABHU

* IPUMEHHU TEOPEMY O NMApPaJICITHOM IIPCHOLICHY CUTIC

* IIpHKa)ke CHCTEME CUJIa y PaBHH U CBEJIC Ha IIPOCTHjH OOIIHK,
rpadUuKUM U aHATUTHYKAM IyTEM

* OIHIIIE PABHOTEXY Tella MO JEJIOBAbEM CHIIA

* neuHUIIIE MOMEHT CHJIC U CIIpera CHia Kao Mepy oOpTHOT
KpeTama Teja

* Pl IpoCcTHje NpodiieMe y B3 MOMEHTA CUJIE U CIIpera
cuna

* IIOCTABH YCJIOBE PABHOTEKE CHCTEMA IIPOU3BOJbHUX CUIIA Y
paBHU

* Teopema 0 IapaseTHOM MPEHOIICHY CHIIE

* PCZ[yKL[Plja CHJIC U CHUCTEMA CHUJIa HA TAYKy

* I'l1aBHH BEKTOP U IITABHU MOMEHT

* YcnoBu PaBHOTEKE CUCTEMA ITPOU3BOJEHUX CHUJIA Y PABHU

K/by4yHH N0jMOBM: IPOU3BOJBHE CHIIC Y PABHU

Texumre LHeHTap Maca

* ne(UHUILIC I0jaM TEKUIITA

* QHAIMTUYKY OJPE/IN HOJI0XKA] TEKHUIITA XOMOI'CHHX Tela,
paBaHCKHX (Urypa ¥ paBaHCKHX JIHHHja

« npumenoM [lanoc — ['ynuHOBUX TeopeMa Oipeiy HOBPILIHHY
OOPTHOT Tella HAaCTaJIor OOPTakEM PaBaHCKE JIMHH)E OKO 0Ce
U 3aIpeMHHY OOPTHOT TeJla HacTaJlor 00pTarbeM paBaHCKe
¢urype oko oce

* [TojaM TexumITa

* OnpehuBame monoXkaja TeKUIITA XOMOTEHHX Tela

* AHAJIUTYKH TOCTYNAaK OApelHuBarmba MoJIoXkKaja TeXKHUIITA PABAHCKUX (BUTypa
* AHAJIMTHYKH [OCTyIAaK ofpehuBama M0JI0XKaja TEKUIITA PABAHCKE JINHHjE
* [Tanoc — I'ynauHOBE Teopeme

K/byunu nojmoBu: Texxunire papaHcke GUrype, TeKHUIITE PABAHCKE JIMHI]E




PaBaHckn Hocaumn

* peno3Ha i AeduHMIIe BPCTE PABAHCKMX HOCAYA

* OJIpE/IM peakifje Be3a PaBaHCKUX HOCadya

* HAIPTa CTAaTHYKE JHjarpame 3aJaTuX paBaHCKUX HOCaya
onrepeheHnX pa3IMYNTHM KOMOMHAIMjaMa onTepeherma

« [Tojam 1 BpcTe paBaHCKUX HOcada

. BpCTe onTepeheH,a IIYHHUX paBaHCKHUX HOCa4da

* AHAJIUTHYKU NOCTYNaK oapelhiBama peakiifja Be3a npocrte rpeje

* AHAJIUTHYKK NOCTyNaK oapehiBama peakiija Be3a rpeie ca MpemycToM (TperycTuma)
* OnpehuBame peakiyja yKbeITeha KOH30Ie

* CraTi4ky ujarpamMu IIpocTe rpefe

» CraTHYKy JMjarpaMu rpejie ca npernycroM (mperycruma)

* CraTiyky ujarpaMu KOH3011e

K/by4nu mojMoBu: npocra rpejia, rpejia ca nperycTima, KOH307a

Tpemwe

* PasNMKyje BPCTE Tpekha
* HaBE/IC KapaKTEPUCTUYHE IPUMEPE MTO3UTHBHOI U HETAaTHUBHOI
Z[ejCTBEl Tpema U3 MAITMHCKE TEXHUKE

* [Tojam Tpema 1 BpCTe Tpema
* Tpeme K1u3ama U TPEHE KOTPIbarba
* KynoHOB 3aK0oH Tpema

KIby'-lllll l'IOjMOBl/l: TPEHE, KIIN3akhE, KOTPIJhAkE

OCHOBHH NIOjMOBH
U NPETIOCTABKe
OTIOPHOCTH MaTepujaia

* leuHUIIE OTIIOPHOCT MaTepHjana ¥ Habpoju 3a1aTKe
OTHOPHOCTHU MaTepHjana

* pa3yMe [ojaM CIOJbAIIBHX U YHYTPALI/BUX CHJIA

* o0jacHu 110jaM HaroHa u aedopmaruje

* 00jacHN OCHOBHE BPCTE Halpe3armba (aKCHjaTHO Halpe3ame,
CMULIabe, yBHjabe, CaBHjarbe, N3BHjarbe)

* pazyme u objacuu notpedy yBohemwa npernocraBku
OTHOPHOCTH MaTepHjana

* [TojaM 1 3aaL OTIOPHOCTH MaTtepujana

* CrioJpalliibe ¥ YHYTPAIIEbhEe CHIIe

* Hamonu n nedopmaruje

* Bpcre narpesarba (OCHOBHH 110jMOBH)

* OCHOBHE XHITIOTE3¢ U MPETIIOCTABKE OTIIOPHOCTH MaTepHjaia

KibyuHu nojmoBu: HarmoHu, nedopmariije, Hanpes3ama

AKcHjaJIHO Hanpe3ame

* ne(MHUIIC aKCHjaTHO HAIIPE3amke

* o0jacHu XyKOB 3aKOH IIoMOhy aujarpama

* o0jacHu KpUBY JMHAMU4Ke YBpcTohe

* neduHUIIe 103BOJFEHH HATIOH U I10jaM CTEIIeHa CUTYPHOCTH

* IpopadyHa aKCHjaTHO HATIPETrHyTH LITaI

* o0jacHu 3aTe3atbe M0J YTULIAjeM COIICTBeHE TexuHe (1
CIIOJbAILILE aKCHjaJIHE CHIIE)

* aHAJIM3Kpa YTHIA] TeMIIepaType Ha HALlOHE

* pelllaBa jeIHOCTaBHHUj€ CTaTUIKH HeopeheHe npobneme

* neduHUILIE [I0jaM TOBPIIHHCKOT TIPUTHCKA

* ledpopmanije 1 HATIOHH NP AKCHjaTHOM HaIpe3amy

* Jlujarpam HaroH — AWIaTalyja ¥ KpUBa JMHAMHYKE YBpcTOhe

* XyKOB 3aKOH H MOJyJl €JaCTHYHOCTH

* J103BOJbEHN HAIIOH U CTEIECH CHUI'YPHOCTH

* IIpopadyH akCHjaJHO HAPETHYTHX HOCAYa M YCIOBH 3a JUMCH3UOHHCAE
* 3aTe3ame MOJl YTULIAjeM COIICTBEHE TeXKUHE

* 3aTe3ame MOJI YTHIIAjeM COTICTBEHE TeXHHE H CIIOJballlihe aKCHjaTHe CHIle
* VTuaj TemMieparype Ha HaroHe

* Crariuku Heonpehenun npobaemMu

* [ToBpIIMHCKM NIPUTHUCAK

K/byuHu nojMoBu: XyKoB 3aKOH, /J03BOJbEH HAIOH, CTEHIEH CUTYPHOCTH, 3aTe3amhe

* o0jacHu HaroHe u JedopMaliije IIpu CMHULAbY
* oGjacHn XyKOB 3aKOH IPU CMHLIAbY U MOIYJ KIIH3atba
* U3BPLUY IPOPAYyH eIeMEeHATa U3 TeXHUUKE [PAKCe H3JI0KCHUX

* lepopmanuje 1 HATIOHH MIPH CMULIAELY
* XyKOB 3aKOH IIPU CMHULAY
* Moayin kiu3ama

KapaKTepuCTHKe PaBHUX
U MONPEYHMX Npecexka

* oapenu nonomaj TJIaBHUX LCHTPAJIHUX OCa 3a 3a/1aTH IIpUMEp

* U3padyHa [IaBHE MOMEHTE HHEPLHje 3a 33a/1aTy CIOKEHY
Qurypy

* U3pavyHa MOMyIPEYHHK HHEPIHje 3a 3a7aTy CI0KeHy Gurypy

* HaIpTa CJIUIICY HHEPLHMje 3a 3a/1aTy CIOKeHY QuUrypy

* U3pa4yrHa OTIIOPHH MOMEHT ITOBPIIMHE

CMuuname
CMULIAY * [IpopadyH eneMeHara H3I0KEHNX CMULIAKY U YCTIOBH 32 JMMEH3HOHHCAmE
Kibyunu nojmoBu: cvumame

* HabpOj1 TeOMETPHjCKE KapaKTEPHCTHKE PABHUX IpeceKa * BpcTe reoMeTpujCKuX KapaKTepUCTHKA PAaBHUX MpeceKa

* neMHUIIE ¥ IPABU Pa3IUKy H3Mely reoMeTpujcKux + CTaTH4K{ MOMCHT IIOBPIIHHE
KapaKTepHUCTHKA PAaBHUX Mpeceka * MOMEHT MHepIHje MOBPIINHE (aKCHjaTHH, LEHTPUQYTaaHH, HOJapHH)

* npumenn Xajrenc — lITajuepoBy TeopeMy Ha KOHKPETHOM * Xajrenc — IlITajaepoBa Teopema

Teomerpujcke npuMepy * [71aBHe LEHTpaHE OCe U INIABHU MOMEHTH HHEpILHje CIOKEeHHX Qurypa

* [TonmynpeyHHK HHEpLHje U CJIUIICa HHEPLHje
* OTHOpHI/I MOMCECHT IIOBPIINHE

K/by4HH MOjMOBM: MOMEHT HHEpLIHje

* o0jacHu HamoHe U AehopMaltje NPy YBHjarby IITana KPYKHOT
HOIPEYHOT IpeceKa

* HaLpTa AWjarpaMe MOMEHATa yBHjama U yIJIOBa yBUjamba

* HaIpTa JIWjarpaM TaHTEeHIINjaTHHX HATlOHA Y OIPEYHOM

» Hanonu u nedopmanuje npu yBujamy mTana KpyKHOT HOMPEYHOT Mpeceka

« JlnjarpaMu MOMEHaTa yBUjarba M YIJIOBa yBHjamba

* JlujarpaM TaHI€HLMjaTHUX HAIIOHA Y [IOIPEYHOM IIPECEKY

* JINMEH3MOHNCaRbE JJAKNX BPaTHIIa (IIpeMa JJ03BOJLCHOM HAIlOHY M IIPEMa JI03BOJbEHOJ

* U3pavdyHa KpUTHYHY CUITY U KDPUTHYHH HATIOH ]/I3Bl/ljaH)a
* U3BpIIX Owmera TOoCTyIaKk

YBujame .
npeceKy nedopmanuju)
* IMMEH3HOHHIIIE JIaKa BPaTHIIa (peMa 103B0JbEHOM HAIlOHY 1
npema JJ03B0JbEHO] iehopMaLiijiu) K/byuHu nojMoBH: yBHjambe
.
* HaIpaBU PasJuKy M3Mely uncTOr caBHjamba U CaBHjamba * [Tojam yncTOr CaBHjama M CaBHjamba CUIaMa
cuama * leopmaniije u HOPMAJIHK HAIIOH [P YHCTOM CaBUjarby
* 00jacHn nedopmanyje 1 HaTIOHE NIPH CaBHjamy (YHCTOM * Jlebopmarmje, HOpPMaJIHU ¥ TAHTECHIIN]AJIHY HATIOH NIPH CaBHjarby CHIIaMa
Caujame caBHjamby U CaBUjamby CHIama) * [IpopauyH HOCaya H3JI0KEHUX CaBUjakby U YCIOBH 32 JUMECH3UOHHUCAE
* IpOpadyHa HOCA4 M3JI0XKEH CaBUjamby * [Tojam Kocor caBHjama
* pasyMe I0jaM KOCOI' CaBHjarba
. Kibyunu nojmoBu: casujame
* neduHUIIEe U3BUjabe U 00jaCHU OCHOBHE MOjMOBE U * OCHOBHH MOjMOBH U MPETIIOCTaBKE KO/ M3BHjarba
[PETIIOCTABKE IIPU U3BUjatbY * OjiiepoB 00pasall 3a BEIMYUHY KPUTHYHE CUIIC H3BHjarba
* Habpoju ¥ HATIpaBH Pa3auKy u3Mel)y uetnpu ocHOBHa ciydaja | * OCHOBHU CITy4ajeBH H3BHjamba
W3Bujame u3BUjarba * KpuruHu HaroH usBujarma

* Omera nocTymnak

Kibyunu nojMoBu: n3pujame

4. YITYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha noyerky cBake TeMe y4eHHKE yNO3HATH ca LIMJBEBHMA M MCXOAMMA HACTaBE, OJHOCHO yuea, IUIAHOM Pajla U HaYMHUMA OLCHHUBaMA.
[Ipenmer ce peasnnzyje Kpo3 TEOPHjCKY HACTABY Y YUHOHHIHM WIIH CIICLHjaIN30BaHO] YYHOHHUIIH.

IIpenopyven 6poj yacosa o Temama je cienehmu:

* OCHOBHY IIOjMOBH y cTaTuIH (3 4aca)

 CucreM CydesbeHHX CHJIa y paBHH (8 4acoBa)




 CrucTeM napaliellHuX Cuiia y paBHH (6 yacoBa)

» CucreM npou3BOJBHUX cuia y paBHH (10 yacosa)

* Texxumire (8 yacosa)

* PaBancku Hocauu (20 yaca)

* Tpeme (3 vaca)

* OCHOBHHY TIOjMOBH U IIPETIIOCTaBKe OTIIOPHOCTH MaTtepHjana (3 Jaca)

* AkcmjanmHO Hampesamwe (9 gacopa)

» Cmurame (6 yacoBa)

* [eoMeTpHjcKe KapaKTEepUCTHKE PAaBHUX M MONpedHux mnpeceka (10 yacosa)

* YBujame (6 yacopa)

* CaBujame (12 gyaca)

* 3Bujame (4 gaca)

[Ipunukom peanusanyje TemMa U3 CTaTUKE OCIOHHUTH ce Ha IpeI3Hamha YUCHUKA U3 MaTeMaruke U gusuke. [Ipenopyka je qa ce Kpo3 TeOpHjcKy
HACTaBy Jajy TeopHjcka o0jalllbeba KIbyYHHX MOjMOBa U cajipykaja y3 MpUMepe U3 KOHKPETHE Mpakce, MoceOHO MAIINHCKE, a KPO3 YacoBe BEXOU
paauTH KOHKpETHe 3amatke npuMemyjyhu Teopujcka 3Hama. [1oTpebHO je paauTH Ha KOHKPETHUM OpOjuYaHHM MpUMEpUMa, I00UjeHe pesynTare
aHaIN3UpaTH, ojicTalin yuyeHuKe Ha JIOHOLIeHkEe 3aKibydaka. [ ie rox je To moryhe nobujeHe pesynarare npoBepaBaTH eKCIIEPUMEHTATHUM Ty TEeM.

HM360p MeTona 1 obnuka paja 3a cBaky Temy ofpelyje HaCTaBHUK Yy 3aBUCHOCTH OJl HACTABHHX CaJpikaja, CIIOCOOHOCTH U T0Tpeba yUeHHKa,
MaTepHjaJTHUX U JpyTux ycioBa. Kopuctutu BepbaaHe MeTozne (MeToia yCMEHOT M3Jarama 1 Hjaolika MeTo/a), MeToe IeMOHCTpalHje, TeKCTY-
AITHO-WIIyCTPAaTUBHE METOIe, MeTozie Tpaduukux pagosa. IIpeiokeHn o6nuImM pasa ¢y GpOHTaIHH, paj y TPYIH, paj y napy, iHAUBHILYAIHN PaJl.

IIpu oOpagu Tpewa, HapPaBUTH KOPENIAIHjy ca MAIIMHCKAM MaTepHjaiiMa (IoMa3uBamke U Ma3KBa) fa OM YUEeHHIIM CXBATHIIM HAaYMHE CMa-
HEHa TPerba U3Mel)y J1e70Ba MallliHa U MeXaHHU3aMa.

Canpxaj TeMa U3 OTHOPHOCTH MaTepHjaja HaJoBe3yje Ce Ha yCBOjeHA 3Hama U3 CTATUKE. 3Hama M3 CTAaTHUKE Cy HPEIyCIIOB 3a YCBajame
3Hama U3 OTIOPHOCTH MartepHjana. [Ipe moueTka cBake Teme, MOTEOHO je OCBPHYTH Ce Ha HayueHO M3 CTaTHKe. Bpeme 3a yTBphuBame momasHnux
CTaBOBA MOpa OUTH KPaTKo, a IPUOPHUTET Ce Jlaje aHATU3H U N3JIaramy HOBUX Capikaja.

Y yBOomHOM ety oOpaTHTH NaKkby Ha IMOjMOBE HarmoHa U Aedopmanyja 6e3 unjer pasyMmeBamba YUeHHIM HE MOTY Ja CaBlIaiajy OCTaTak rpa-
JIMBa.

[Mpu aHamU3M akcHjaIHOT Hampe3ama Tpebano Ou 0OHOBUTH ofpelhuBame cuile y mTanoBuMa (CTaTuka), 6e3 aybspe aHammse npobiaema. Ha
TEeMH aKCHjaJIHOT Halpe3ama 3a/IpyKaTH ce HeIlITo AyKe Ja OM YyUeHHIM OBe caJpikaje YCBOjIIH y IenuHH. [loceOHy maxmy oOpatutu Ha XyKOB
3aKOH IIPU aKCUjaJHOM Halpe3aky ¢ 003MpOM Ha HBEeroB 3Hauaj y OTHOPHOCTH MaTepHjala.

IIpu o6pamu cMumama Tpeda Oupary 3a1aTKe Be3aHe 3a NpaKTUIHE MpobieMe (3aKOBaHH CII0jeBH, MO/ICIICHN HAaBOjHH CIIOj€BH, Be3¢ KIIHHO-
BUMa, YMBHjaMa) U Ha Taj HAYMH HAIPaBUTH OCHOBY 3a YCBajamke caaprkaja MpeaMeTa MAIMHCKU €JIeMEHTH.

IIpu oOpanu reoMeTpHjCKUX KapaKTEPUCTHKA MOMPEYHUX Mpeceka nmocebaH 3Ha4yaj Tpeda AaTH u3padyyHaBamkby MOMEHATa HHEPLHje Y3 MPH-
Mmeny Xajrenc — IlltajuepoBe TeopeMe. 3a U3padyHaBame TSKHUIITA CIOXKEHE paBaHCKe Gurype ociamary ce (1Mo noTped yKpaTko OOHOBUTH) Ha
3Haba U3 CTaTHKe (AHATMTUYKY IOCTyIaK ofpehuBama KoopanHaTa TexumTa). [Ipn obpanu npoduia, npuMemUBaTH OHE KOjU UMajy Hajuenthy
NpUMEHY y MAaIlMHCKOj IIPaKCH M yBEKOATH ydeHHKE Jja KOPHCTe Tabnuie cranaapaHux npodumia. [Ipu penraBamby KOHKpETHHX Ipobnema, yde-
HUIMMA I03BOJINTH Kopuiheme Tabnuia (Hema motpebe 1a ce yde HarmaMeT oOpaciiy 3a MOMEHTE HHEpIHje eIeMEHTapHUX PaBaHCKUX (urypa).

IIpu oOpanu caBWjama MPUMEHUTH U3padyHaBambe MOMEHATa HHepIHje y3 npuMeHy XajreHc — lltajuepoBe Teopeme (M3padyHaBame OTHOP-
HOT' MOMEHTa HoBpuIrHe). Takole, MpoBEepUTH KOJHKA Cy MPEA3Hama YUCHUKA U3 IPTamka CTAaTHYKUX Aujarpama (CTaThka) 6e3 KOjux ce He MOXKe
BPIIUTH AUMEH3HOHHCAKE HOCAaYa U3JI0KEHUX CaBHjamby.

V napyrom monyroguimity ypaauTu Oap aBa nomaha rpaduuka paja (Ha mpuMep: MpBU rpaduyuky paj — 3are3ame, IPUTHCAK U CMULAKE, a
JOpYTH TpadMyKy paj — TMMEH3HOHNCAkhe Hocaya U3JI0KEHOT CaBUjamby).

TloTpedHO je Ta HACTAaBHUK OCMHUIIUBABA 3aJaTKe peMa HUBONMA 3Hama YIeHHUKA M BUXOBHM MoryhHOCTHMA, a orepaTHBHE IUIAaHOBE Pajn
Ha MECEYHOM HMBOY KOKO OM HX JIaKIlle pHIarohaBao HampegoBamwy y4eHHKa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYHEHUKA

Y HacTaBU OpHjEHTHCAHOj Ka IOCTHU3amky UCXOMa Ipare ce U BpeJHYjy MpoIlec HACTaBe U y4emwa, MOCTUrHyha ydeHuka (IpoayKTH y4ema) U
concTBeHH paj. HacTaBHUK TpeOa KOHTHHYHPAHO Ja IPATH HAlpeiaK YUeHHUKa, KOjH ce OIvIe/ia Y HauMHYy Ha KOjU YYCHULH NMapTHULHUIHUPA]jy, KaKo
NPUKYIUBajy TOaTKe, KAKO apryMeHTY]jy, €Ballyupajy, JOKyMeHTyjy uTA. Jla 6u BpeaHoBame OM0 00jeKTHBHO U Y QYHKIHjU YUeHha, TOTPEOHO je
YCKJIaJUTH HUBOE UCXO0/1a U HAYMHE OLICHHBabha.

CyMaTHBHO OIIE-HBAhE je BpeTHOBamke NOCTUTHYha yUeHHKa Ha Kpajy cBake peann3oBaHe TeMe. CyMaTHBHE OIeHE ce J0Oujajy U3 KOHTPOII-
HHX WM IIHCMEHUX PaJIoBa, rpadUuKuX pasoBa, TECTOBA, yCMEHOT HCIIHTHBaka, CAMOCTAIHUX MM IPYIHUX PaJioBa YUCHHKA.

Y ¢dopMaTuBHOM BpeIHOBakYy HACTaBHUK OW Tpebano J1a MPOMOBHUIIIE TPYIHH AMjAJOT, 1a KOPUCTU MHUTamka Ja OM FeHepucao MojaTKe U3
haukux ueja, aau U Ja HIOMOTHE pa3Boj hadukux ujeja, aje ydeHUnnMa noBpatHe uadopmaliyje, a moBpaTHe HHPoOpMaIHje 1001jeHe O yIeHHKa
KOPHCTH J1a IPUJIArou TOAy4YaBame, 0Xpadpyje yUeHHKE Jla OLekYjy KBAJIUTET cBOT paja. M360p MHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAME 3a-
BHCH O] BPCTE aKTHBHOCTH KOja C€ BpeIHyje.



Haszug npeamera: OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAIBE

HACTABA
PA3PE]] . YKYITHO
Teopujcka HacTaBa Bexo6e IIpakTnuHa HacraBa Hacraga y 6moky
I 108 36 144
I 68 34 102
2. HIUJbEBU YUYEIbA:

— Yno3HaBame ca OCHOBHUM I10jMOBHMA U3 00JIACTH €IEKTPOCTATHKE, JeAHOCMEPHUX CTPYja U eJIeKTPOMarHeTu3ma ;
— Yno3HaBame ca OCHOBHHMM ITIOjJMOBMMa U3 00JIaCTH HAN3MEHWYHUX CTPYja U Be3a eJieMeHaTa

— Yno3HaBame ca OCHOBHHM ITOjJMOBHMA Yy 00JIaCTH CHPETHYTHX M OCIIJIATOPHHUX KOJIA, Kao M TpaHC(OopMaTopa;

— OcmocobsbaBame 3a 00aBJbaAbE MEPEHa AMIIPEMETPOM, BOJITMETPOM, BATMETPOM U OCLIHIIOCKOIIOM;

— OcnocobJspaBame 3a IPaKTUYHY MMPOBEPY I0jaBa M 3aKOHA U3 00JIACTH €JIEKTPOTEXHHUKE;

— Pa3Bujame crloCOOHOCTH M BEIITHHA 32 TPUMEHY 3HaHba U3 eIEKTPOTEXHUKE Y CTPYLH;

— Pa3Bujame nmpaBIIHOT OHOCA YYEHHKa IIpeMa 3allTHTH, OOHOBH 1 yHanpehemy )KUBOTHE CpeIiHE.

3. HABUBH TEMA, HCXOJHU YUYEBA, IIPEINIOPYYEHU CAJAPKAJU U KIbYUYHHU ITOJMOBHU CAJIPKAJA

Paspen: Ilpsu

* 00jacHy 110jaM KarnauuTHBHOCTH;

* U3pavyHa KanauuTHBHOCT INIOYACTOT KOHACH3ATOPA;

* M3padyHa eKBUBAJICHTHY KAIAUTHBHOCT Pe/He, apaJelHe 1
MEIIOBUTE BE€3€ KOHACH3ATOPA;

* M3padyHa [OjeAMHAYHE HAIIOHE KO/ PEIHE H MCILIOBUTE BE3e
KOHZEH3aTopa,

* U3padyHa PeJIaTHBHY U allCONYTHY IPEIIKY Meperba;

* 00pajy ¥ TyMa4y pe3y/ITaTe Mepema;

* IEMOHCTPUPA IOHALIAKE HACTEKTPHCAHHX TeJa;

* IGCMOHCTPHUPA IYH-CHE U MPaXKIbEHE KOHICH3aTopa;

* yHOpEIH U3MEpeHy eKBUBAJICHTHY KaIllallMTHBHOCT Be3a
KOHJICH3aTOpa ca M3pavyHaToM;

* IPIMEHH Mepe 3allITHTE Ha paly y J1abopaTopHju;

TEMA LIE Ll MNPENNOPYYEHHU CAIP)KAJU / KJbYUYHU TOJMOBH CAIPKAJA
ITo 3aBpIeTKy TeMe yueHUK he OUTH y cTamy 1a:
* ynorpe6ibaBa OCHOBHE M M3BEICHE MEPHE jEANHHIIC; * ITojam jemuHuna. MelyHapoH# CHCTEM jeAMHHIIA;
* leuHUIIE OCHOBHA H €JIEKTPHYHA CBOjCTBA MaTepHje, Kao U * CtpykTypa MaTepuje (IPOBOIHUIH, TOMYTIPOBOJHHUIN U H30IIaTOPH);
T0jaM eJIeKTPUIIHTETa; * Haenexrprcano Telo (1ojaM 1 KOJIMYMHA HACIEKTPHCAtba);
* 00jacHn OjMOBE: KOJIMYHMHY €JIeKTPULIUTETA, HaeneKTpucano |« KynoHoB 3akoH;
TENO; * EntekTpu4Ho noske (rpaduuko NpecTaBibambe SICKTPHYHOT 0Jba, jaYNHA 110Jba
* u3padyHa cuity usMely /Ba HaeneKkTpucaHa Tena kopucrehu YyCaMJbEHOT Ta4KaCTOT HAeJIEKTPUCAha, XOMOTE€HO EJIEKTPHYHO [10Jb€, BEKTOP
KymoHOB 3aK0H; CIEeKTPHYHOT 110Jba);
* OfIpeaIM CHITy Koja Jiellyje Ha Ta4KacTo HaeNeKTpucaHo Tenoy |+ Cuie y enekTpuuHOM I0JbY;
OKOJIMHH IPYTUX TAYKACTUX HACIEKTPHCAHUX TeJa; * EJIeKTpHYHY TIOTEHIMja)l M eNIEKTPHYHH HAIIOH;
* rpadUuKK PHKaXKe BEKTOP 110Jba Y HEKOj TAYKH I10Jba Y3 * Paj cuna y e1eKTpuYHOM HOJbY;
objanimernbe; * [Tonapu3anuja AUCICKTPHKA;
* 00jacHy 10jaM TIOTEHIHjalla U HAIOHa; * KanauuTiBHOCT yCaMIbEHOT MIPOBOJAHHKA;
* U3padyHa HOTCHHI/IjaII Y €JIEKTPUYHOM TI0JbY W HAITOH HSMehy . KaHaLII/ITHBHOCT KOHJZIEH3aTopa (HOjaM KOHJICH3aTOopa, KalmalliTUBHOCT IIJIOYaCTOT
JIBE TauKe; KOH/IeH3aTopa, ontepehuBame KoHaeH3aTopa, IPo00j JUENIeKTPUKa, BPCTe
Enexrpocraruka * 00jacHM monapu3ayjy 1 npoboj IMeTeKTPUKa; KOHJIEH3aTOpa);

* Besuame KoHIeH3aTOpA (PEHO, APAIeIHO U MEIIOBUTO BE3UBAE KOHICH3ATOPA).
BEXBE

* YnosHaBame ca 1a60paTopujcKOM OIIPEMOM H HHCTPYMEHTUMA;

* Kimacugukanuja MepHHX Tpelaka, TA4HOCT Mepera 1 00pajia pe3y/rara Meperba;
 Haenexrpucano teio;

* KOHHCHBBTDPI/I, MYHEHE U MPAKIHBCHE,

* BesuBame KOHJIEH3aTOpA.

K.Tby‘l}ll/l IIOjMOBl(l: HACJICKTPUCAHO TEIO, KyIIOHOB 3aKOH, CJICKTPUYHO I10JbE, CUIIC
Y CIEKTPHUYHOM I10JBY, CIICKTPUIHU HOTCHL[l/ljaJ'I U CJICKTPUYHU HAIIOH, KOHAEH3aTop,
peliHa BE3¢€ ejIieMeHara, rapajiejiHa Be3a eJicMeHara




JeqHocmepHe cTpyje

* neuHUIIe JeAHOCMEPHY CTPYjY M OBE3aHe MOjMOBE

(MO3WTHBHA M HETaTUBHA CTPYja, QU3MYKH W TEXHUIKH CMep

crpyje); ) )

U3padyHa jadynHy CTPyje U TYCTHHY CTpYje;

* neMHUIIE eNEKTPUYHO KOJIO U YCIIOB [ y KOILy Tede CTpyja;

* 00jacHN eJIEMEHTE EEKTPHIHOT KOJIa;

* 00jacHHU eIeKTPOMOTOPHY CHITy FeHepaTopa;

* M3padyHA IEKTPUYHY OTIIOPHOCT U IIPOBOJHOCT;

HaBeJie BPCTE OTHOPHHUKA;

npuMemyje OMOB 3aKOH;

00jacHH MOCTYIKE Mepeba CTPYje, HAIlOHA, OTIOPa, CHAre 1

pama;

* npumetbyje [Ipeu Kupxogos 3akoH;

* o6jacun LlysnoB 3aKoH;

* U3padyHa cHary u paj nomohy IlyioBor 3aKkoHa;

* pelaBa mpoCTa Koja ca PeaIHIM TeHePaTOPOM;

U3padyHa CHary 'eHepaTopa M CHary MpHjeMHHUKa;

* OIHIIIE PSKUME Pajia TeHePAToOpa;

* pelllaBa pa3INyUTe BE3e F'eHepaTopa;

* neduHUIIe CTPYjHH TeHepaTop;

* IpeTBapa CTPYjHU TEHEpaTop Yy HAIIOHCKH i OOPHYTO;

Oflpe/ii eKBUBAJICHTHU HAITOHCKH FeHEePaTop

M3padyHa eKBHBAJIICHTHY OTIOPHOCT PA3IHYHTHX BE3a

OTIHOPHHUKA,;

* pemasa Kouna romohy yornmrreHor OMOBOT 3aKOHa;

* npumessyje Jlpyru Kupxohos 3akom;

* oaipe/H HaroH u3Mely aBe Tauke y Koy,

* Ofipe/IM OTEHIKjalle Y KOILY;

* HAIHIIE CHCTEM jeHAYNHA 33 PELIABAILE CIIOKEHOT KOJia;

* pelliaBa CI0XKEHO KOJIO Ca JBE KOHTYPE AUPEKTHOM HPUMEHOM
IIpsor u Jlpyror Kupxogosor 3akoHa;

* pelllaBa CI0XKeHa KoJla IPeTBapamkeM CTPYjHOT TeHepaTopa y
HAIlOHCKHU U 0OpPHYTO;

* HaBOOH OIMaCHOCTH O] CT]JyjHOF yaapa u mMepe KOjC ce
npeIy3nuMajy;

* HaBOJM Mepe Oe30eHoCTH y 1abopartopuju;

* IpuMerbyje Mepe 6e30eJHOCTH Y JTabopaTopHju;

* ynorpe6ibaBa MEPHE aHAJIOTHE M AUTUTAIHE HHCTPYMEHTE

(amMmepMmeTap, BOITMETap, OMMETap);

MOKasKe JIejCTBA EIEKTPUYHE CTPYje;

HM3MEPH HAIIOH, CprJy M CJICKTPUYIHH OTIOP y KOIY;

HM3MEpH CHAry Yy KOILy;

npoBepr OMOB 3aKOH;

nposepu [Ipsu u JIpyru Kupxodos 3akoH;

M3MepH eNEeKTPOMOTOPHY CHITy, HAalloH Ha onTepeheHoM

reHepaTopy U YHYTpallllby OTHOPHOCT FeHepaTopa;

U3MEPH CKBUBAJICHTHY OTIIOPHOCT Pa3IMIUTHX BE3a

OTIHOPHHUKA,;

* YIIOpENH M3MEPEHEe BPEAHOCTH HAIOHA, CTPYje U OTHOPHOCTH
ca U3padyHaTHM;

® penraBa CIIOKEHO KOJIO U ITPOBEPHU PEUICHA MEPECHEM;

IMojam jenHOCMEpHE eNEKTPUYHE CTPYje (AejcTBa eIEKTPUIHE CTpPYje, jadiHa U TYCTHHA

CIICKTPHYHE CTPYje);

* [1ojaM eJIEKTPHYHOT KOJIa U ECTOBH CIEMCHTH (CICKTPHYHN TCHEpaTop,
€IIEKTPOMOTOPHA CHJIa I'eHEepaTopa, IPUjeMHHK, IIPEKHIa4, IIPOBOXHUIIN);

* OTnopHULH (EIEKTPUYHA OTIOPHOCT, OTIOPHOCT IIPOBOAHHUKA, 3aBHCHOCT OTIIOPHOCTH
OJ1 TEMelepaType, eJIeKTPHYHA IIPOBOIHOCT);

* OMOB 3aKO0H (pedepeHTHH cMep CTpyje U HaloHa);

* Mepemse cTpyje 1 HalloHa;

* [TpBu Kupxodos 3axoH;

* [TynoB 3akoH;

* EnekTpu4Hu paj ¥ eneKTpuuHa cHara. Mepere eleKTpuyHe CHAre;

* PemaBame IpOCTOT KoJa ca PeaTHUM TeHepaTopoM;

+ Chara reHeparopa, CHara npHjeMHHUKa, KOe(GULI]EHT KOPUCHOT JIejCTBA IeHEepaTopa;

* PexxuiMu pajia reHepatopa (pekKHM IPa3HOT X071, KPATKOT CIoja M PeXKUM MaKCUMAIHE
KOPHUCHE CHare);

* HanoHcku renepatop (pesiHa 1 mapareiHa Be3a TeHepaTopa, eKBUBATCHTHI
reHeparop);

* CtpyjHu TeHepaTop (MeanaH U peaaH CTPYjHH F'€HEpaTop);

« [IpeTBapame CTPYjHOr reHepaTopa y HaloOHCKH U 0OpHYTO;

* BesuBame OTIOpPHHKA (PEIHO, MAPAICTHO U MEIIOBUTO BE3HBAE OTIIOPHHUKA);

* Yormrrenn OMOB 3aKoH (peliiaBarme Kojia moMohy yormreHor OMOBOT 3aKOHa);

* Mpyru KupxodoB 3aKoH (110jam CI0XKEHOT €IeKTPHYHOT Koia, Aedunuimja Jpyror
Kupxodosor 3akona, onpehuBare HarioHa u3Mel)y JiBe Tauke y Kouy, onpehuBame
MOTEHIIMjala y KOy);

*» EXBUBaJICHTHN HAlIOHCKH I'€HEPaTop

* PenraBame cnokenux kona (qupexkraom npumenom Ipsor u Jlpyror Kupxodosor
3aKOHA, Ka0 M IIPETBAPam-EM HATIOHCKOT TeHEPaTopa y CTPYjHH H OOPHYTO).

BEXBE

* VII03HaBamke ca MECPHOM OIPEMOM U HHCTPYMECHTHMA.

* Mepe 6e306e1HOCTH y 1a00paTOPUjH ¥ OACHOCT OJ] CTPYJHOT yziapa

* Kopunihere aHaJOTHOT M TUTUTATHOM MEPHOT HHCTPYMEHTA;

* JlejcTBa eneKTpU4He CTpyje;

* Mepeme HaloHa, CTPyje U eNEeKTPHIHOT OTIIOPa;

* Mepeme cHare;

* OMOB 3aKOH;

* [psu u Jpyru Kupxodos 3akoH;

* Mepema Ha TeHepaTOpuMa;

* Bese ornopHuKa, 3aBUCHOCT OTIIOPHOCTH OJf TEMIIEpaType.

* PemaBarbe CIIOKEHHX KOJa

K/byuHH nojMOBH: jeJTHOCMEPHA €IEKTPUYHA CTPY]ja, OTHOpHHIH, OMOB 3aKoH, 1lynoB
3akoH, IIpu u Ipyru Kupxodos 3akon

EHEKTPOMaFHeTMZ}aM

* 00jacHH 10jaM MarHeTa, MarHeTHOT 0Jba;

rpadHYKy IpeICTaBU MArHETHO T10JbE;

o0jacHM MarHeTHa CBOjCTBa MaTepHje;

HaBeJie [0/Iey MarHeTHUX M (epOMAarHeHTHX MaTepujaia;
M3padyHa MarHeTHy HHAYKIHjY CTPYje y MPaBOM IIPOBOIHHUKY
U OJpe/IM IbeH CMep y3 00jallIbehe;

00jacHM MarHETHY MHIYKIH]y Y HaBOjKy ¥ HAMOTAjy M OfIpeaH
IbEH CMep;

o0jacHu Marneheme epoMarHeTHUX MaTepujana i MarHeTHH
XHCTEPE3HC;

o0jacH MarHeTHO koo 1 Kamn-XomKHHCOHOB 3aKOH
U3padyyHa BEJIIMYMHE Be3aHE 3a MAarHETHO KOJIO;

00jacHH U U3padyHa eleKTPOMAarHEeTHY U €ICKTPOINHAMUUKY
cuity y3 ofipeluBame BHXOBOT CMepa;

o6jacuu dapajiejeB 3aKOH U BEroBy IPUMEHY KOZ
IPABOJIMHHU]CKOT TIPOBOJIHMKA, HABOjKA M HAMOTaja y
MarHeTHOM MO0JbY;

OIpeint CMep HHIYKOBaHE eJIeKTPOMOTOPHE CHIIE;

o0jacHH MPHHLIKII pajia TeHepaTopa jeJHOCMEPHE CTpyje;
00jacHH MPUHIIUI Pajia eIEKTPOMOTOpA jeTHOCMEPHE CTPYje;
o0jacHH caMOMH/YKLIHjy U U3pavyyHa HHIAYKTUBHOCT HAMOTAja;
00jacHH y3ajaMHY HHIYKIH]Y;

o0jacHH MPUHLKII paja Tpancdopmaropa;

00jacHH BPTIOXKHE CTpPYje;

* pellaBa 3aJaTke y 00NacTH eJICKTPOMArHeTH3Ma;

* IOKaXke y3ajaMHO jCTBO MarHeTa, MarHeTa u MEKor rBoxha,
Kao " CJIICKTpOMarHeTa,

* U3MEPHU HHIYKTHBHOCT KaJeMa;

* U3BOJH 3aKJbYYKE O MPOMEHU MHAYKTUBHOCTH Y 3aBUCHOCTH
o1 mpoMeHe Opoja HaBoja, IMMEH3Hja U je3rpa;

* OKake IIPUMepe CaMOMHIYKIIMje U 00jaCHU pUMepe u3
Tpakce.

* ITojaM MarHeTHOT 1oJba (10jaM M BPCTE MarHeTa);

* I'pachuuko npencraBbamkbe MarHETHOT 110Jba;

* MarHeTHa CBOjCTBa MaTepHje (MarHeTHa MepMeabHITHOCT, BPCTE MArHETHIX
Marepujaia);

* MarneTHa HHYKIHja;

* buo — CaBapoB 3aK0H (BEKTOp MarHeTHe UHAYKLH]E U BEKTOP MarHeTHOT 110Jba);

* AMIIepoB 3aKOH (MarHeTHO 110JbE MPABOJIMHHCKOT IPOBOANKA, MATHETHO 110JbE
HABOjKa U HAMOTaja);

* Marneheme hepomMarHeTHUX MaTepHujana;

* MarHeTHH XHCTEpEe3uc;

* OyKe BEKTOpa MarHeTHE HHIYKLHjeE.

* MarnetHo koJ10. Kan-XonkHHCOHOB 3aKOH;

* EnextpomarueTHa cuna (1ojam eIeKTpOMarHeTHe CHile, oapelhiBame BeKTopa
CIIEKTPOMArHETHE CHIIE);

* EnextponuHamnuka cuia ( y3ajaMHO J€JIOBambe JBa MPOBOJHHKA Ca CTPYjOM,
onpehuBame BEKTOpa eICKTPOIMHAMHUYKE CHIIC);

* HaBojak 1 HAMOTaj y MarHETHOM II0JbY;

* EnexrpomarnetHa nunykimja (PapaejeB 3akoH, JICHIIOBO MPaBHIIO);

* HayKkoBaHa eIeKTPOMOTOPHA CHJIA y HAMOTA]y ¥ MPABOJIHHI]CKOM IPOBOAHUKY, CMED
HHJIyKOBaHE eMC);

* EnexrpoMoTop jeHOCMEpHE CTpyje U FeHepaTop jeTHOCMEPHE CTpYje;

* THIyKTHBHOCT KoJla (MHIyKTHBHOCT KajleMa, 3aBHCHOCT MHIYKTHBHOCTH 071 Opoja
HaBOjaKa, JUMEH3Hja U je3rpa);

* ENeKTpoMOTOpHA CHITa CAMOMHITYKIIHje;

* Meljycobna nnaykuuja;

* Tpancopmarop;

* Bpuioxkse crpyje.

BEXBE

* MarHeTtH 1 eJIeKTPOMAarHeTH;

» KanemoBu;

* EnexrpomMarseTHa HHAYKIH]a.

K/by4HH NOjMOBH: MarHeTHO M0Jbe, MarHeTHA MHYKIMja, AMIICPOB 3aKOH,
CJIEKTPOMAarHe€THa Cujia




Paspen: Apyrun

TEMA

nucxoau
ITo 3aBpIeTKy TeMe yueHUK he OUTH y cTamy aa:

MNPENOPYYEHHU CAAPKAJHA / KJbYUYHU ITIOJMOBHU CAJIPKAJA

VBo1 y Hau3MeHnuHe
cTpyje

* OIUILIE POU3BOAILY HAN3MECHIYHE CJICKTPOMOTOPHE CHIIC;

* HaBE/IC MapaMeTpe HAU3MEHUYHUX BEJIMYMHA U U3padyHa
BPEHOCTH;

* Ipe/ICTaBU HAU3MECHUYHE BEIIMYNHE HOMOhy BPEMEHCKHUX
nujarpama, (asopa M KOMIUICKCHHX OpojeBa;

. ca614pa 1 O1y3uMa Hau3MEHUYHE BEJIIMYUHE.

* [I0ZIECH OCIIMIIOCKOIT 32 MEPEHe HAN3MEHUYHOT HAllOHa
* U3MEPU HAW3MEHUYHH HaIlOH OCLMIIOCKOTIOM;

usMepu (asHy pasaMKy 1Ba HaIlOHA OCLMIIOCKOIIOM;
M3MEPHU y4ECTaHOCT OCLUIIOCKOIIOM;

* [Tojam 1 3Hauaj Hau3MEHUYHE cTpyje. JloOHjarbe MPOCTONECPHOANYHE EICKTPOMOTOPHE
cuie. FCHCpZ.TOp Hau3MCHUYHE CICKTPOMOTOPHE CHIIC,

+ [TapaMeTpy HaN3MEHIYHNX BEIHYHHA (TPEHYTHA BPEIHOCT, aMILTHTY/IA, IEPHOJa,
(ha3za 1 noyerHa (haza, yuecTaHOCT, KPy)KHA Y4ECTaHOCT, Cpe/itha BPEAHOCT, eheKTHBHA
BPEIHOCT);

* [IpeacraBibame HAN3MEHUYHUX BEeJINYMHA TOMOhY BPEMEHCKHUX Jjarpama;

* IIpescraBibame HAN3MEHIYHNX BeJIMYMHA oMoy dazopa;

* [IpencraBibame HAN3MEHNYHHUX BEJIMYMHA TOMOhY KOMILIEKCHHX OpojeBa;

+ Cabupame 1 01y3UMarbe Han3MEHHYHHUX BEJIMYHHA.

BEXKBE:

. Mepeﬂne Han3MCHHUYHOI HallOHA aHAJIOTHUM W JTUTHTAJIHUM WHCTPYMCHTHMA,

* Mepese napamerapa HaH3MEHUYHOT HATIOHA OCLIMIIOCKOIIOM;

* Mepeme da3He pa3nuKe Ba HATOHA U y4ECTAHOCTH OCIIHIIOCKOTIOM.

K/byunu nojMoBu: Hau3MEHHYHA CTPYja, aMILUINTY/A, epeKTUBHA BPEIHOCT, TIEPUOT,
(dpexBenuuja/yyecranoct, dasop, hasa

EnemenTH y Koy
HaM3MEeHHYHe CTpyje

* HalpTa BpeMeHCKe U (ha3opcke AujarpaMe 3a HalloOH U CTPYjy

Y KOy HaU3MEHUYHE CTpPYje Y KOMe Ce Hajla3| je/laH O

elieMeHaTa: OTIIOPHHK, KaJleM WM KOHJCH3aTop;

H3pavyHa KOMIUICKCHE UMIICIaHCE €JIEMCHATA, PCAKTHBHY

OTHOPHOCT KaJleMa M KOHJIeH3aTopa;

* OITMIIIEC NTOHAIIAKE KaJIeMa y KOHijIlHOCMCpHe H KOIIy
HaU3MCHHYHE CTPYje;

* OMHUIIIE MOHALIAKE KOHACH3aTOPa Y KOy jeAHOCMEpHE CTpyje

Uy KOy Han3MEHHYHE CTpYje;

oapenu (asuu momepaj

* eMHUIIE ¥ U3padyHaBa CHAre 3a eJIEMEHTE y KOy
HaM3MEHHYHE CTpYyje;

* koprcTH OMOB 3aKOH 3a e()eKTHBHE BPETHOCTH CTpPYje H
HaIlOHA TIPHJINKOM pellIaBarba 3a/[aTakKa;

* koprcti OMOB 3aKOH 33 KOMITIEKCHE BPEJHOCTH CTPYje 1
HaIlOHA TIPHJIMKOM PellIaBarba 3a/[aTaKa;

U3MepH HaU3MCHUYHH HAIIOH U CTPYjy aHAJIOTHUM U
JTUTUTATHAM HHCTPYMEHTHMA;

* U3MepU Hau3MEHUYHH HAIlOH Ha OTIIOPHHUKY, KaJleMy U
KOHJIEH3aTOPy OCLIMJIOCKOTIOM;

U3MEpH CHary;

MIPOBEPH OCHOBHE 3aKOHE EJIEKTPOTEXHUKE MEPEHEM;

* EneMeHTH y KOy HAaU3MEHUYHE CTpY]e;

* OTHOPHHUK y KOJTy HAM3MEHHYHE CTpPYje;

« KasieM y Koty jeiHOCMeEpHE cTpyje;

* KaneM y xony Han3MeHH4He CTpyje. PeakTuBHa OTIOPHOCT Kasiema;

* KonjieHsarop y Koy jeaHocMepHe cTpyje (IyHhee i MPaXKiberbe KOHIEH3aTopa);

* KonzieH3arop y Koy Hau3MEHHYHE CTpyje. PeakTHBHA OTIIOPHOCT KOHJEH3aTOPa;

+ CHare y KoJly Hau3MEHUYHe CTpyje (I10jaM TPeHyTHE, aKTHBHE, PEaKTHBHE M PUBUIIHE
CcHare);

+ CHara y Koy ca ornopHukoM. CHara y Koy ca kajgeMoM. CHara y koiy ca
KOHZAECH3aTOPOM.

BEXBE:

* Mepeme cTpyje 1 HalloHa y KOJIMMa Hau3MEHNYHE CTPYje aHAJIOTHUM H IUTHTATHAM
MEPHUM HHCTPYMEHTHMA;

* Mepeme HarloHa Ha OTHOPHUKY, KaJeMy U KOHAEH3aTOpy OCLIMIOCKOIIOM;

* Mepeme cHare.

* IIpoBepa OCHOBHHX 3aKOHA CJICKTPOTCXHHUKE.

K/by4HH N0jMOBH: OTIIOPHHK, KaJIeM, KOHJICH3aTOP, TPEHYTHA, aKTUBHA, PEAKTHBHA H
TIpUBHJIHA CHAra

Bese eemenara y Koy
HaH3MeHH4He cTpyje

* HaI[pTa BpPEMEHCKe U (pa30pcKe JiMjarpame HaloHa M CTpyja

KOJI peJJHHX Be3a;

M3padyHaBa MMIICJAHCY PEIHHUX Be3a, leH MOIYO U (asHH

yrao;

kopucTi OMOB 33aKOH 33 e(peKTHBHE U KOMILICKHE BPSIHOCTH

HaloHa U CTpYja;

* U3padyHa HallOHe U CTPY]jy KO PEIHE Be3e eleMeHaTa,;

u3padyHaBa GpaKkTop CHare;

* neUHUIIE PEIHY PE30HAHCY M PE30HAHTHY (PCKBEHIIA]Y;

U3padyHaBa Pe30HAHTHY QPCKBEHIH]Y;

* U3padyHaBa CHare KOj PeIHHX Be3a;

* neMHUIIE aIMUTAHCY M 00jaCHH KaKo Ce OHa U3pavyHa H3
HMIICaHCE;

* HaI[pTa BPEMEHCKE U (pa30pcKe JHjarpamMe HaloHa  CTpyja

KOJI MapajelHuX Be3a;

M3padyHa HAIlOH M CTpYje KOJl IapajiellHe Be3e eJleMeHaTa;

U3padyHaBa CHare Koj mapajielHiX Be3a;

* U3MEpU HAU3MEHUYHH HAIOH Ha eneMeHTHMa pegHor RLC,
RL n RC Koma OCIHIOCKOIIOM ¥ MYJITUMETPOM;

oapenu rpannyHy ydectaHoctr HO u BO dunrpa;

nposepu Ipeu u Jlpyru Kupxodosor 3axon;

u3Mepu (PEKBEHLIH]Y TUTUTATHIM (DPEKBCHLIMETPOM;
aHAIIM3UPa pajl KoJla MEPEHhEM CTPYje U HaroHa u ynopehyje
ca BPeIHOCTHMA Koje Cy JOOMjeHe PaqyHCKUM MyTeM;

* O7Ipe/I NPOIYCHH OTCET OCIMIATOPHOT KOJIa;

* pelllaBa M aHAJIU3UPa KOMOUHOBaHY BE3y eIeMEHATa;

* PeqiHa Be3a OTIOpHMKA, KajleMa U KoHJIeH3aTopa. ITojam nMnenance. Tpoyrao
umnenance. OMOB 3aKOH y KOMILUIEKCHOM 00Ky 3a peany RLC Besy. Penna
pe3oHaHCa;

* HuckodpekBeHIMjCcKH 1 BUCOKOPPEKBEHIM]CKH (GuirTap — peiHa Be3a;;

» CHare KoJI pejiHe Be3e OTIIOpPHHKA, KaJleMa M KoHjeH3aTopa. Tpoyrao cHare. daktop
cHare;

» [Tapanenna Be3a npujeMuuka. Ilojam agmurance;

« [Tapasenna Be3a OTHOPHHUKA, KajeMa M Konjensaropa. Tpoyrao aqMuTaHcy;

» Cuare KO MmapajieJIHe BE3¢ OTIIOPHMKA, KaJICMa U KOHJACH3aTopa. Tpoyrao cHare;

+ CHare KoJI IapaJiellHe Be3e OTIIOPHHKA M KajieMa;

» Cuare KO/ mapaJieIHe BE3€ OTIIOPHUKA U KOHACH3aTOopa,

* [Tapanenna pe3oHaHca.

BEXBE:

* Mepere Han3MEHHYHOT HAllOHA U CTPYje aHAJIOTHUM MYJITUMETPOM (Y PEIHOM H
napanenHom RLC komy);

* OnpehuBame npomycHor orncera H® u B dunrapa;

» Mepeme Hau3MEHUYHOT HalloHa U cTpyja y napanenHom RLC koiy 1 KOMOMHOBaHO]
BE3H €JICMEHATa;

* Mepeme (axropa cHare;

. lI]/lFPITaJ'IHI/I @peKBeHumepr (MepCI-BC CpEeamHUX, HUCKUX U BUCOKHX YIECTAaHOCTH;
TAQYHOCT JUIUTATHOT (hpeKBeHIMeTpa — yrnopehuBame Meperwa (ppeKBeHIje
(DPEKBEHIIMETPOM H OCLIHIIOCKOIIOM);

* IIpoBepa 3aK0HA CIEKTPOTEXHUKE MEPCHHEM;

K/byuHH MOjMOBH: MMIIE[aHCa, aJIMUTAHCa, pe30HaHca, Gpuirep, Gpakrop cHare

Cuo:keHa kos1a

* QHAJTM3Hpa Pajl CIOXKEHOT KOJIO Ca JIBE HE3aBHCHE KOHTYpE
npumetom IIpsor u dpyror Kupxodosor 3akoHa u oxpehyje
HEMO3HaTe CTPyje U HATOHe;

* [Tojam croxeHor Kona;
+ PemaBarbe CI0XKEHHX Kojla TUPeKTHOM npumeroM ITpsor i JIpyror Kupxodosor
3aKOHA;

KIby'-lllll l'IOjMOBM: BE€3a €JI€MEHaTa Tpoyrao, Be€3aejeMeHara 3BE3/1a, CJIOKEHO KOJIO




Cnpernyra n
OCLMJIATOPHA KOJIa

* 00jacHN MHIYKTHUBHY CIIPEry KajeMma U beHy PHMEHY,

* M3padyHa KOe(DHIMjeHT HHIYKTHBHE CIIPEre;

* OIHILIE MPHHIINI paja Tpancdopmaropa u
ayToTpaHc(OpMaTopa U HBUXOBY IPUMEHY;

* o0jacHu cioboue ocumianyje y3 usoheme ToMCOHOBOT
obpaciia;

* HaBeJIe PA3JIUKY U3Mely MIeaTHOr U PeaTHOT OCLMIATOPHOT
KoJa;

* o0jacHU IPHHIIKII PaJja PEAHOT OCHUIATOPHOT KoJia
H3padyHa pE30HAHTHY YYC€CTAHOCT M IIPOITYCHH OIICET;

* HaOpOjH BPCTE CIIPera U IPEro3Ha bUXOBE OCHOBHE
KapaKTEPUCTHUKE,

* IHAyKTUBHO CIIPErHYTU KaJEMOBH;

* Kona ca MHlyKTHBHO CIIDETHYTHM KaJIeMOBHMa;

* Tpaucopmarop u ayrorpancdopmarop;

* Cnob6omae ocrmnanuje 1 ToMcoHOB 06pa3all. M1eanHo n peaHo OCIHIATOPHO KOJIO;
* Penno ocumnaroTHO kos10. daktop 106poTe U MPOIYCHH OIICET OCLMIATOPHOT KOJIa;
* [TapaseHO OCIMIATOPHO KoJI0. ITpOITyCHHM OTICET OCIMIATOPHOT KOJa;

+ CiperHyTa OCLUIATOPHA KOJIA — BPCTE CIIpera.

BEXBE:

* OnpehuBame pe3oHaHTHE (PEKBEHIHjE PEAHOT | MApaJeTHOT OCIHIATOPHOT KOJIa;
* OnpehuBame nmpeHoCHOT 01HOCA TpaHC(opMaTopa n ayToTpacdopmaTopa;

* Mepetbe IpoIyCHOTr OIcera OCUIIATOPHOT KOJIa METOJIOM PE30HaHCe.

K/by4YHu MOjMOBM: MHJIyKTHBHA CIIpera, OCLIMIATOPHO Koio, TomcoHoB oOpasail,
(akTop n106pote

Tpoda3uu cucremu

* HaBe/Ie OCHOBHE KapaKTEPUCTHKE TPO(Pa3HOTr CHCTEMA U
00jacHH HauMH I00Ujama TpodaszHe eITeKTPOMOTOPHE CUIIE;

* o0jacHN Be3MBabe HAMOTaja T€HEPaTopa y 3BE3Iy U TPOYTao;

* 00jacHM Be3HBarbe IIPHjEMHHKA y 3BE3/ly y TPOYrao;

* YHOpEIH CUMETPHYAH 1 HECUMETPHYaH TPO(Da3HU CHCTEM;

* neduHuIIE CHAry TPO(ha3HOT CUCTEMa;

* 00jacHH MPUMEHY OOPTHOT MAarHETHOT 0Jba;

* I3MepH aKTUBHY CHAry y Tpo(hasHOM PaBHOMEPHO
onrtepeheHoM cucremy;

* M3MepH aKTUBHY CHAry y Tpo(hasHOM HEPaBHOMEPHO
onrepeheHoM cucremy.

* OCHOBHH MOjMOBH 0 Tpoa3HUM cucteMuMa. CUMETPUYHH TPo(ha3HU CHCTEM;

* Besa HamoTaja reneparopa y 38e3/1y U TPOyrao;

* Be3a npujeMHNKa y 3Be3/ly U TPOYTao;

* Hecumerpuyas TpodasHu cHUCTEM;

» CHara Tpod)azHOT cuctema;

* OGPTHO MAarHEeTHO MOJbE;

* [Ipumena OOPTHOT MArHETHOT 10Jba (CHHXPOHU M ACHHXPOHH MOTOPH).

* Mepeme akTHBHE CHare y Tpo)a3HOM paBHOMEPHO onTepeheHOM CHCTEMY METOIOM
jenHor BaTMeTpa;

* Mepeme cHare y Tpo)a3HOM HEpaBHOMEPHO ornTepelieHoM chcTeMy ca U 6e3 HyiTor
MPOBOJHMKA METOZOM TPU BATMETPA.

Kibyunu nojmoBu: TpoasHu cucTeM, CHHXPOHH, ACHHXPOHH MOTOP

4. YITYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOI'PAMA

IIpBu paspen

Ha npBoM yacy yno3HaTH yueHHKe ca [[UJbeBUMa U HCXOMMa HACTaBe, OJHOCHO y4eHa, INIAHOM PaJia ¥ KPUTEPHjyMOM H HAaYMHUMA OLCHHU-
Bama. Hacraga he ce peann3oBaru Kpo3 4acoBe TEOPHjCKE HACTABE Ca LIEJIMM OJIeJbEHEM U KPO3 yacoBe BexOu y nadoparopuju. Onesberme ce aenu
Ha TpyHe IPWINKOM pealu3anuje BexOou.

O0aunu HacTaBe: Teopujcky 4acoBH U BexkOe

MecTo peaau3anuje HacraBe: CBH TEOPHjCKH YaCOBU C€ pealu3yjy y CTaHIApJHOj YYHOHHUIM a YaCOBU BEXOH ce peanusyjy y Jaboparo-

puju
IIpenopy4yenu 0poj yacoBa no Temama:

* Enexrpocraruka: 24 yacoBa Teopujcke HacTaBe, 10 yacoBa Be:kOu

* JenHocmepHe cTpyje: 54 yacoBa Teopujcke HacTaBe, 20 yacoBa BexoOu

* Enexrpomarueruzam: 30 yacoBa Teopujcke HacTaBe, 6 yacoBa BexOU

Tpunukom peanuzanyje HaCTaBHUX Cajpikaja BOIUTH padyHa o HHBouMa rcxona. OBo je IpBH CTPYYHH NMPEIAMET Y IPBOM pa3peny YUeHHUIIH-
Ma U caJip)kaje MPUIIaroANTH BUXOBOM y3pacty. Cajipikaje YIOTIYHHTH IPIMEpUMa U CUTyallijaMa U3 CBaKOAHEBHOT JKHBOTA.

TokoM peanu3anyje HaCTaBe YBEK Ce MPHUIPAKABATH UCTOT MPUHITAIA: TEOPETCKU 00jaCHUTH T10jaBy MM 3aKOHUTOCT, HOTBPIUTH j€ paTyHCKH
(Tamo tze je To Moryhe), a OHa U3BPIIATH JEMOHCTPALIN]Y WM MEpema y TabopaTopuju.

Ha mpBuM yacoBuMa IUCKyTyjeTe ca y4eHHIUMa O Pa3Bojy eleKTpoTexHuke. CTpyKTypy Marepuje oOpaJuTh Kao HacTaBaK Ha MPETXOTHO
3Hame U3 PHU3NKE U XeMHje.

IIpu obparu Teme EnekTpocTraTnka, 4ecTo KOPUCTUTH METOY 0/1yja tdeja N NONMYCTUTH YUSHUIMMa Ja caMu johy 1o neduHHIMje mojMoBa
Ha OCHOBY IIPETXOIHOT 3Hama 13 (usnke u xemuje. EleKTpryHO 10Jbe U 10jaBe y BbeMy 00paauTH NPBEHCTBEHO IpadMUuKH U OIHCHO. Y3 00pany
TIOjeIMHAX METOACKHUX jeJUHNUNA YPAaAUTH U padyHCKe 3a7aTKe. PenHo, mapanenHo U MEImOBUTO BE3UBamkE¢ KOHIEH3aTOpa 00jaCHUTH Ha HEKOJIHKO
TpUMepa, a OAMaX HAKOH TOTa U3BPLINTH IEMOHCTPALH]y Y 1a00paTopuju.

IIpu o6pagu Teme JenHocMepHe cTpyje KOPHUCTUTH KOMOWHAIIM]y BepOaHe MeToe U MpakTHuHe MeToze. Ha moyetky oBe TeMe 00jacHUTH
(GU3MYKY CYIITHHY CTpyje, PU3NYKU U TEXHUYKU CMep, MO3UTHBHY U HEraTUBHY cTpyjy. ['ycTHHY cTpyje o0jacHUTH rpaduyKky U JaTH MpaKkTHIHE
BPEIHOCTH Koje ce cycpehy kon eneKTpUYHUX MHCTaJaluja, TpancopmaTopa 1 Cil. ENeKTpHYHO KOJIO YHOPEANUTH ca HEKUM MEXaHHYKHM CHCTe-
MOM Y KOjeM ce BpIIN ABOCTpPYKa KOHBEp3Hja eHepriuje, I1ie ce eHeprija HeloJecHa 3a JUPEeKTHy yrnoTpeOy npeTBapa y eleKTpHUHy (Ha IpuMep
MOTEHIIHjaJIHa eHeprHja BoJe), 3aTHM IPEHOCH JI0 MOTpoIIada U Ty ce IpeTBapa y eHeprujy IOorofHy 3a Kopuinheme (Ha MpuMep y CBETJIOCHY U
TorioTHy). Koz reneparopa o6paguTy U MpakKTHYHN HaYMH MEPEHa BHXOBE YHYTPAIIbe OTHOPHOCTH. IIpuiinkoM obpajie 0BOT MOy YpaJuTH
Benuku Opoj 3agaraka. Kox pemaBarba CIOKeHHX Kojla yBexkOaTH Mucame MoTpeOHNX jeHaYrnHa 3a popMuparme CHCTeMa jelHauYnHa, a pelaBaTu
caMo CHCTEeMe jeIHaYnHa ca TPH Hero3Hare BennunHe. O0jaCHUTH MpeTBapamke HAOHCKOT TeHepaTopa y CTPYjHU MoMohy HarmoHa Mpa3Hor Xoaa u
CTpyje KPaTKOT CII0ja, I1a 3aTHM [0Ka3aT! KaKo Ce PellaBajy CI0XKEeHa KoJia Ha Taj Ha4uH.

IIpn o6pamn Teme EnekTpomMarneTnzaM KOpUCTUTH KOMOHMHANW]y BepOajHe MeToAe U MpakTH4He Meroze. [lojam MarHeTHOr mojsa obpa-
IUTH Ocamajyhu ce Ha IpeTXoxHO 3Hame M3 OCHOBHE miKoie. [o MoryhHocTH mOKa3aTH meroB oOnmk momohy reo3jene mbeBnHe. CMepose
BEJIMYMHA Y MarHETU3MY MPUKa3MBaTH MoMohy mpaBuiia JIeCHE U JIeBEe PyKe WM JIEBOT U JACCHOT 3aBpTHA. [IPHHIMI paja eleKTpoMOTOpa U re-
Heparopa jeAHOCMEpHE CTpyje 0OpaauTH Ha peaaHuM npuMmepuMa. Mel)ycoOHy HHAYKIM]Y U BPTIIOXKHE CTPYje 0OpaIuTy NPBEHCTBEHO OMHCHO.

TokoM Tpajama TeMa peann30BaTH HajMambe [[Ba TeCTa 3Hama. TeCTOBM 3Hamba Ou Tpedaso qa caapike TEOpHjcKa MUTama U paayHCKe 3a/1aTKe
Pa3IMYUTHX HUBOA CIOXKEHOCTH. [Ipernopyuyje ce 1a TeCTOBH 3Hama CaApKe M MUTamka Pa3InuUTUX OOJIMKA: MUTamba BUIIECTPYKOr n30opa, -
Tama JOIIyHe, INTaka OTBOPEHOT THIIA — IIMTaka Koja 3aXTeBajy KpaTak eCcejCKH OArOBOp, MHTaba Ca H3padyHaBameM U rpa@uukuM IprKa3uMa.

TokoM Tpajama TeMa, peali30BaTH JBa IMCMeHa 3aJaTKa, jeJaH y IPBOM U jeaH y ApyroM moiayroaumTty. [TncMenu 3aganu ce o npaBuiry
paje aBa CIiojeHa IIKOJICKa Yaca. [TMCMEeHH 3ajaly caipyke caMo padyHCKe 3a/1aTke, pa3sIMYuTHX HUBOA CIOKEHOCTH, 00yxBarajyhu HajBaKHU]je
TeMe U canapixaje.



IIpenopyke 3a peasmm3anujy JIa0opaTOpUjCKUX Be:xkOH

Jenna BexOa ce paau JBa CIIOjeHa MIKOJICKA Yaca M 3a TO BpeMe YUYeHHUIH Tpeba /a ypazie cBa Mepema u o0paze pesynrare. Y maboparopu-
ju Tpeba na Oyne MOBOJBHO PaJHUX MECTa Ja 3a jeTHUM paJHUM CToJOoM Oyay ABa 10 TpU ydeHHKa. VIHCHCTHpaTH KO yyeHHKa Ha kopumhemy
CTpy4YHE TEPMHUHOJIOTHj€E, a Ha J1a00PaTOPUjCKUM BexOaMa IIPUMEHH Mepa 3allTHTE Ha paJly 1 NPUMEHH Hperopyka 3a 3aliTHTY OJ] KBapa orpeMe
ycien HepaBHIHOT pykoBama. Ha mpBoM TepMHHY BeXOM yIO3HATH yYEHHKE ca MEpHHM HHCTPYMEHTHMa, ajaToM M mpubopom koju he ce xo-
PHCTHUTH, Kao0 U NPABIINMa pajia U MoHalIama y kabuHery. Jledunucaru mepre rpeuike. JlerabHo 00paautu temy ,,O6paa pesynrara Mepema’.

Ha nouetky 1ukiyca BexOH KOjU ce OJHOCH Ha MEpere jeIHOCMEPHHX CTPYyja U HaloHa, 00paJuTH ONMACHOCTH O]l CTPYJHOT yaapa U Mepe
Koje ce Tpemy3nMajy Kao mpeBeHuja. JleTabHoO yIO3HATH YUeHUKE ca CBUM MOTYhHM omacHOCTHMa M MPeAy3eTHM Mepama y KOHKPETHOM KaOu-
HETY U 4eCTO AUCKYTOBATH Ha Ty TEMY.

HacraBHuk je y o6aBe3u J1a MpUIpeMH AeTajbHa YIyTCTBa 3a Jaboparopujcke BexOe, Kako OM yYSHHUIN yHaNpe | 01N YIIO3HAaTH ca HAUMHOM
paja: Koje BeIMYMHE ce Mepe, IITa ce IpopadyHaBa, Ha KOji HaYWH ce KOPUCTE U3MEPEHE BEJIMUMHE Y ITPOLIECY aHalH3e.

Caaxka TeMa, OpeJ TeOpHjcKe HacTase, ponpaheHa je 1 YacoBuMa BexxOn. BexxOe cy HaBeeHe y IpernopydeHoM caapikajy cBake Teme. 13-
Boheme BeOHN MOTPEeOHO je ycarIachTH ca TEOPHjCKOM HAaCTaBOM Tako Ja oAroBapajyhe BexOe ciene oaMax HaKOH 00pajie TEOPHjCKOT TpajiuBa.
ITo moryhHOCTH, Y jeqHOM TepMUHY PaJHuTH jeqHY BexOy, a HajBUIIE MET BeXOH y jenHoM mukiycy. [ne rox je moryhe, mabopaTopujcka Mepema
HOTBPAUTH U PAuYHCKUM ITyTeM, WM YpaJuTH OIroBapajyhly cumynauujy Ha padyHapy. M3yseTHo, y ciydajy HemocTaTka moTpebHe ompeme 3a
Heke BexOe, IpakTH4aH paJi 3aMEHUTH OroBapajyhoM MHTEpaKTUBHOM CHMYJIALU]OM Ha padyHapy.

MHcucTupary na yYeHUIM BOJe JHEBHUK BE)KOM KOju OW calpikao M3BEIITaje ca BeKOU, pe3ysarare Meperma, 00paay J00HjeHX MojaTaka,
rpaduuky / TabenapHH MPHKa3 Kao U 3aKJbyuke. PeOBHO Mperienary AHEBHHUKe B&KOH. HakoH cBakor LHUKIyca BeXOHU, KpO3 HHIUBHIYAIHH Pajl
YUYCHHKA, OLCHUTH HHUBO CaBIIaJaHOCTH CTEUCHHX NPAKTHYHUX BEIITHHA (CIIPOBONere Haora, ofabup, MOBE3UBambe U KOPUIINCHe HHCTPyMe-
HaTa, OYMTABAE PE3YNTaTa, NPeCTaB/bambe pe3yirara TaberaapHo U TpadUyuKd, TyMauyemhe pes3ynTara, aHAIU3UPambe paja Kojia y Pa3iIndyuTHM
YCIIOBHMA).

Jpyru pa3pen

Ha npBoM 4acy yno3HaTH yueHUKe ca IUJbeBUMa U HCXOMMa HACTaBe, OJJHOCHO y4eHa, INIAHOM paJia ¥ KPUTEPHjyMOM M HaUMHUMA OLeHHU-
Bama. Hacraga he ce peann3oBaru Kpo3 4acoBe TEOPHjCKE HACTABE Ca LIEJINM OJIEJbEHEM U KPO3 HacoBe BexOU y nadoparopuju. Onesbeme ce aenu
Ha J]Be TpyIle NMPHIMKOM peann3anuje BexxOu. Ha mpBuM yacoBHMa AMCKyTyjeTe ca yYeHHIMIMa O OCHOBHHM IOjMOBHMA W3 TPUTOHOMETPH]H.
IIpenopyka je 1a ce OCHOBHY IIOJMOBY U3 TPUTOHOMETpHje 00pasie Ha YacOBUMa MaTeMaTHKe, Y IOTOBOPY Ca IPEIMETHUM HACTaBHHKOM.

OO0aunu HacTaBe: Teopujckn YacoBH U BexkOe

MecTto peanuzanmje HacTape: CBU TEOPHjCKH YaCOBHU CE peajn3yjy y CTAaHAAPIHO] YYHOHHUIH, a BexOe y KaOMHETY.

IIpenopy4enu 6poj yacoBa 1o reMama:

— VYBon y Hau3MeHn4He cTpyje: 10 Teopujcke HacTaBe, 4 YacoBa BexKOH

— EnemenTu y xoity Ham3MeHn4He cTpyje: 12 yacoBa TeopHjcke HacTaBe, 8 yacoBa BexkOH

— Bese enemenara y xoiry Ham3MeHn4He cTpyje: 16 yacoBa Teopujcke HacTaBe, 14 yacoBa BexkOu

— Cnoxena xona: Teopuja 10 yacoBa

— CopernyTa u ocumiatopHa kona: 10 yacoBa Teopujcke HacTaBe, 6 4acoBa BeKOU

— Tpodasuu cucremu: 10 yacoBa Teopujcke HacTaBe, 2 yaca Bexou

[MpunrkoMm peanu3anyje HACTaBHUX CaJipkaja BOIUTH payyHa O HUBOMMA MCXOJIa M TUIAHUPATH aKTHBHOCTH Y CKJIJly ca IbUMa. YKOJIHMKO MC-
XOZI TIOIPa3yMeBa pellaBambe 3aJaTaka WM aHAIN3Y, TOKOM IUIAHUpaba yPaauTH ONepallioHaI3allljy U Ha HIKE HUBOE UCXOJa.

TokoM peann3anyje cBake TeMe yBeK ce IPHUAPKaBaTH UCTOT NPUHIINIIA: TEOPETCKH 00jaCHNUTH 110jaBy MJIM 3aKOHUTOCT, IOTBPJIUTH j€ padyH-
cku (Tamo rje je To Moryhe) a OHJa U3BPIIUTH IEMOHCTPAIH]Y WIH Meperbha y 1a00paTopuju.

3a peanmuzanujy TeMe YBOA Y HaU3MeHUYHE CTPYyje Ha MOYEeTKy 0OpaJuTi OCHOBHE ITOJMOBE U3 TPUTOHOMETPH]jE, YKOJIHUKO HUCY oOpalheHu y
MareMaTulu: IepUHICATH TPUTOHOMETPHjCKe (YHKIHUje, TOK TPUTOHOMETpHUjcKuX (QYyHKIMja, mojaM paaujaHa. Takohe, oOpamutu mojam, Moxyo U
apryMeHT KOMIUIEKCHOT Opoja (MOXe ce peajiM30BaTH 1 y capa/iibi ca HACTaBHUKOM MarteMaruke). JlerassHo 00painTu napamerpe Hau3MeHHYHUX
BenmunHA. [Iprmrkom oOpasie oBe TeMe ypaJuTH BEJIMKH Opoj 3a1aTaka Ha pa3IMYUTHM HHBOMMA 3aXTEBHOCTH.

3a peammsanyjy teme EjleMeHTH y Koy Ham3MeHHYHe CTPyje AeTaJbHO 0OpaanTH CBE €JIeMEeHTe y KOy Hau3MeHH4He CTpyje nprajyhu
BpeMeHcKe 1 dazopcke aujarpame. OGjacHUTH IITa ce JielIaBa ca eJIeKTPUYHOM SHEPrijoM y luMa. IIpuitnkom o0pajie 0Be TeMe ypaanuTH BETHMKU
Opoj 3agaraka Ha pa3IMYUTIM HUBOMMA 3aXTEBHOCTH.

3a peanuzauyjy Teme Bese ejleMeHaTa y KoJIy HaU3MeHHYHe CTPYje KOJ peIHUX Be3a eleMeHara HalpTaTH IPBO BPEMEHCKe, a 3aTuM (a-
3opcke aujarpame. Pazopcke AujarpaMe LpTaTty Tako Aa je dasop cTpyje Ha ¢asHoj ocu. MimmenaHce 1aTH y ariCoTyTHOM U KOMIUIEKCHOM OOJIHKY.
PemraBatu Behu 6poj 3amaraka. OMOB 3akOH AaTH 3a e(EKTHBHE M KOMIUIEKCHE BPEIHOCTU CTpYyje M HamoHa. Ko mapanenHux Be3a eleMeHara
neduHMECaTH cHare U nomnpasak ¢akropa cHare. O6jacHuTH yiory ¢uirpa. [IpnnmmkoM obpaje oBe TeMe YpaauTH BEJIMKH Opoj 3a7aTaka Ha pas3iii-
YUTHM HUBOMMA 3aXTE€BHOCTH.

IIpunnkom peanmmszanuje Teme CJioikeHa KoJia KOMOMHOBaHY Be3y ejeMeHara oOpaauTH Ha MpHMepuMa, Kao U TpaHcdopmanuje 3Be3na —
Tpoyrao. JlebuHucary CI0KEHO KOJIO ¥ HABECTH HAYMHE 32 PElLIaBambe CIOKEHHX KOJIa, 33APXKATh ce Ha KOJIy ca JIBE HE3aBHCHE KOHTYype. Y elek-
TPUYHHUM KOJIMMA Ca BUILIE KOHTYpa, CaMo IUCAaTH CUCTEeM jeqHaurHa (0e3 pelaBama).

TIpnmukom peanuzanuje Teme CperHyTa U 0CHUJIATOPHA KO0JIa 00jaCHUTH MHAYKTUBHY CIIPETy KaJeMoBa M IbeHY IIPUMEHY, Kpo3 IpuMe-
pe 00jacHUTH M3padyHaBame Koe(UIrjeHTa HHAYKTHBHE cipere. OO0paguti TpanchopMarop U ayTorpaHc(opMaTrop ca CTAaHOBHINTA IPHMEHE U
oznpehuBama ofHOca TpaHchopMalrje. 3a PeAHO U MapajeHO OCLMIATOPHO KOJIO BeKOATH H3padyHaBambe PE30HAHTHE Y4eCTaHOCTH, oApeliBame
MPOITYCHOT oricera u ¢akTopa 1o0pore. CiperHyTa oCIHUIaTOpHA KoJia 00paIuTH caMo WH(POPMATHBHO.

3a peanuzanujy TeMe Tpoga3sHu cucTeMH HarIaCUTH 3aILTO je NMOTOAHMjE BE3UBabE HABOja Y 3BE3/y 3a HUCKOHAIOHCKY Mpexy. OOpTHO
MarHeTHO M0Jbe IPHKa3aTh momMohy (ha3opcKux aujarpama.

ToxoM Tpajama TeMa peallM30BaTH HajMame [jBa TECTa 3Hamba. TeCTOBH 3Hama 01 Tpebasio 1a caJprke TEOPHjCcKa IIMTAmba U pauyHCKE 3a/1aTKe
Pa3IMYUTHX HUBOA CIOXKEHOCTH. [Ipenopydyje ce 1a TeCTOBH 3Hama CaapiKe W MUTamka PasInuUTUX OOJHKa: MUTamba BUIIECTPYKOT n300pa, -
Tama J0IyHe, [IUTaka OTBOPEHOT THIIA — IUTakba Koja 3aXTeBajy KpaTaK ecejCKH OAr0BOp, [IHTama ca U3pauyHaBamkeM U rpa@HuKUM IpHKa3HMa.

TokoM Tpajama TeMa, pealn30BaTH J1Ba NMCMEHA 3a/1aTKa, jefaH Y MIPBOM U jeaH y IPYroM IMOdyroguiuTy. [TMCMEeHH 3a1aly ce 110 MpaBuity
paje Ba criojeHa MIKoJcKa daca. [IucMeHn 3ajaiy caapike caMo padyHCKe 3a[aTKe, Pa3IniyuTHX HUBOA CIIOKEHOCTH, 00yxBarajyhu HajBaXKHMUje
TeMe U caapiKaje.



IIpenopyke 3a peajau3anujy JadopaTopHjCKUX BekOH

Jenna BexOa ce paaM JBa CIIOjeHa MIKOJICKA Yaca M 3a TO BpeMe YUYeHHUIH Tpeba Ja ypazie cBa Mepema u o0paze pesynrare. Y naboparopu-
ju Tpeba na Oyne MOBOJBHO PaJHUX MECTa Ja 33 jeTHUM pPaJHUM CTOJOoM Oyay ABa 10 TpU ydeHHKa. VIHCHCTHpaTH KO yyeHHKa Ha kopumhemy
CTpy4YHE TEPMHUHOJIOTHj€E, a Ha J1a00PaTOPUjCKUM BexOaMa IIPUMEHH Mepa 3allTHTE Ha paJly 1 NPUMEHH Hperopyka 3a 3alliTHTY Of] KBapa orpeme
yCJIes] HelIpaBUITHOT pykoBama. Ha mpBoM TepMuHy BexOH yIIO3HATH yUeHHKE ca MEpHUM MHCTPYMEHTHMA, alaToM M IpruOopoM Koju he ce Kopu-
CTHUTH, Ka0 ¥ IPaBHJIMMA pajia U MOHAlIakha y KaOHHETY.

HacraBHuk je y 06aBe3u Ja IpUIPEMH JieTaJbHa YIIyTCTBA 3a JIabopaTtopujcke BexOe, Kako 01 ydeHHIM YHANpea OHIN yIIO3HATH ca HAYHHOM
paja: Koje BEeIMYHUHE ce Mepe, IITa Ce MPOopayyHaBa, Ha KOju Ha4HH CE KOPUCTE U3MEPEHE BEJINYMHE Y TIPOLIECYy aHaIH3eE.

Caaxa Tema, mope]] TeopHjcke HacTaBe, nponpaheHa je u yacoBuma BexOu, ocuM Teme ClioikeHa KoJia y IpyroM paspeny. Bexxbe cy HaBene-
HE y TIPETopyUueHOM ca/ipiKajy cBake Teme. V3Boherme BexOun moTpedHO je ycarIacuTH ca TeOpHjCKOM HacTaBOM Tako Jia oAroBapajyhe Bexoe cie-
Jie oMax HaKoOH 00pajie TeopujcKor rpaauBa. [To MoryhHOCTH, y jeIHOM TEPMHHY PaIUTH jeIHY BexkOY, a HajBHIIE MET BEXKOHU Y jeTHOM IUKIYCY.
T'ne rox je moryhe, maboparopujcka Mepera HOTBPIUTH U PadyHCKHM ITyTeM, WM ypaauTH oAroBapajyhy cuMmymanujy Ha padyHapy. M3yseTHo,
y Clly4ajy HeZocTarka notTpeGHe ompeMe 3a Heke BexkOe, MpakTHYaH paj 3aMEHHTH OroBapajylioM HHTEpaKTUBHOM CHMYJIALMjOM Ha padyyHapy.

WHcucTrparn ga ydeHUIU BoAe THEBHHUK BE:KOU Koju OWM cafgpiao M3BEIITaje ca BexOH, pe3ynarate Mepema, o0paay A00WjeHHX MolaTaka,
rpaduuky / TabenapHH MPHKA3 Kao U 3aKJbyuke. PeOBHO mperienaty AHEBHUKE B&KOH. HakoH cBakor LUKiIyca BeXOH, KpO3 MHIMBHIYAIHH Pajl
YUYEHHKA, OLICHUTH HHMBO CaBIIaJAHOCTH CTEUCHHX IPAKTHYHUX BEIUTHHA (CrpoBolere Haiora, ofabup, MOBE3UBabe U KOpUIIheme HHCTPyMe-
HaTa, OYNTaBabE Pe3yNTara, MPeJCTaBbalbe pe3yiTara TadeaapHO U rpadHuKH, TyMadewke pesyirara, aHaM3Hpamke paja Kojla y Pa3InduTHM
YCIIOBHMA).

Vro3HatH yueHHKe ca HauMHOM Kopuinhiema OCHMIOCKONa. 3a Mepenhe HaU3MEHHYHOT HAIlOHA KOPHUCTH OCLIMJIOCKOI MIIM MYyJITHMeTap. 3a
Mepera e()eKTHBHUX BPEIHOCTH HAIlOHA M CTPYje KOPUCTUTH MyaTtuMerap. CHary meputi Ul METOIOM, ajiu U BaTMETPOM.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYHEHUKA

DopMaTUBHO OLCHUBAKE, KA0 MOJIeT Npahema HampeIoBamka yUYCHHKA, Ce O/IBHja HA CBAKOM YacCy M CBakKa aKTHBHOCT je A0Opa MpHiIuKa 3a
NPOLIEHY HaNpeIoBamba U JaBarbe noBparHe nHpopmarnuje. [locruruyha yuyennka je Mmoryhe BpenHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. mporecy
yuema); 0CTaBJbatbe MUTaba U/WIN JAaBamke OroBopa y CKJaay ca KOHTEKCTOM KOjH ce o0jalllbaBa; U3pajy 3ajaraka, U3BeLITaje yUeHuKa O pe-
AIIM30BaHUM Bexk0aMa, HCTPaKMBAYKHUX MPOjeKaTa M CJI.; IPE3CHTOBAbE Ca/lp)Kaja; TECTOBE MPAKTHYHHUX BELITHHA, pahicte nocturuyha mcxona,
noMoh IpyroBuMa U3 ofie/bCiha y LHJbY CaBla/iaBarba IpajiBa U Cll. YueHHKe Tpeba 0crocobsbaBaTi 1 0XpaOpUBaTH Jia MPOLEmhYjy CONCTBEHH
HaIpPelaK y OCTBAPUBALY UCXO/1A, KA0 M HATIPEAaK APYyruX y4eHHUKa, y3 oAroBapajyhy aprymMeHrauujy.

IToceOHy maxkxmy oOpaTHTe Ha YacOBMMa Ha KOjMa TOCTY]jy CTPYYm-alld U3 MOjeANHUX 00JIaCTH, BPEAHYjTE aKTUBHOCT YYCHHKA KOjU ITOCTa-
BJbAjy MUTaha U aHATUTHYIKH Pa3roBapajy.

OcMmuIlsbaBaTH TAKBE 331aTKe y KojuMa he y4eHUIIM aHaIM3UpaTH pajl Koja y pa3InuyuTHM YCIOBUMa paja (IIpOMEHa KapaKTepUCTHKA YIIO-
TpeOsbeHe eNeKTPUYHE KOMIIOHEHTE, IPOMEHA TapaMeTapa yla3HoTr CUI'Halla U CIl.)

Ha kpajy cBakor 4yaca Wi akTHBHOCTH HAIPaBUTH KPaTKy aHAIM3Y J0CAJAlIker paaa, 00aBe3HO MOXBAIUTH yYCHHKA 33 OHO IITO j€ MOCTH-
rao 1 00pa3IoKHUTH IITa MOXe U Tpeba a nonpasu u/wim ypaau. ITorpeGHO je OCMUCINTHU BHUILE TUIIOBA PA3IMYUTHX aKTUBHOCTH Ca IPOAYKTHMA
Pa3INYUTOr HUBOA CJIOKEHOCTH M YTBPJUTH OYCKUBAHE MCXOZIE, a IPeMa HhUMa U KPUTEPHjyMe BPEIHOBambA.

OuemnBame YUeHUKa ce 0fiBHja y ckiany ca IpaBniaiHuKoM o onemuBamy. [10TpeGHO je, Ha MOYeTKy LIKOJICKE TOIMHE, YTBPAUTH KpUTe-
pujyMe 3a onemuBame (y ckiaany ca [IpaBHIHMKOM O OLCHHUBakbY), IPBEHCTBEHO 33 CYMaTHBHO OLCHHBAE U Ca BUMA YIIO3HATH YUCHHUKE.

TTnaHupaTi Kako yCMEHE TaKo ¥ IMHCMEHE POBEPE 3Haba U TECTOBE MPAKTHYHUX BEIITHHA.

CyMaTHBHO OLICHUBAE CE MOXKE H3BPLINTU HA OCHOBY M0/IaTaKa MPUKYIUbEHHX (DOPMATHBHUM OLICEHUBAEM, PE3yliTaTa/peliemha npobiaem-
CKOI' HJIM CEMHMHAPCKOT pajia, yCMEHUX HPOBEpa 3Harba, KOHTPOJIHUX U JoMaliixX 3ajaTaka, TeCTOBa 3Hamba U c1. HayuH yTBphHBama cymMaTuBHE
OLICHE YCKIIAJJUTH Ca HHMBHUYaJIHUM 0COOMHAMa YUCHHUKA.

HaxoH cBakor 1ukinyca BexOH, Kpo3 HHAMBHIYAJIHH Pajl y4eHHKA, OLEHUTH HUBO CABJIAJAHOCTU CTEYCHUX MPAKTUYHUX BELITHHA. YHAIpe.
YIIO3HATU YYSHHKE ca 3aXTeBUMa U BelITHHaMa Koje he Outu nmpoBepaBane. 3a yueHHKe KOjU HUCY CaBiIafaiy Kopuiheme MepHUX HHCTPyMeHaTa,
NPHUIPEMUTH JOJATHH MaTepujal U BpeMe 3a paj.

TToce6GHO BpeqHOBaTH KaJia yYCHHK IPUMEIbYje 3Hamba CTCYeHa Ha TEOPHjCKHM YacOBHMA MPHIMKOM H3BONera BEXOH, KA0 U Y CIIOKEHUM U
HETO3HATUM CHTyalnjamMa (Koje HacTaBHUK Kperupa Ha 4acoBUMa OOHaBJbama WM yBexOaBama) Kao U KaJa YYCHUK o0jalllkbaBa U KPUTUYKH pa3-
Marpa CJIOXKEHE CaapKUHCKE LEeMHE U HHPOpMAaIHje.

Hasus npeavera: EJEKTPOMAIIWHCKA ITPUITPEMA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI' PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
PA3BPE]] = YKVYITHO
Teopujcka HacTaBa Bexoe IIpakTnuHa HacraBa Hacraga y 6moky
I 72 30 102

Hanomena: y Tabenu je npukasan roguiimby GOHI 4acoBa 3a CBaKH OOJIMK pajga

2. INbEBU YUEIbA:

— Yno3HaBamwe yyeHHKa ca HAUMHUMA YyBaba 37[paBjba U NPUMEHE Mepa 3allTUTE Ha pajsy

— OcmnocobsbaBame yUEHHKA J1a YyBa M OJprKaBa ajnare

— Ocroco0sbaBame y4eHHKa 1a MAIIMHCKOM 00pazioM o0IHMKYje jeJHOCTaBHE JIeJIoBe Y 00JIacT! MAIIMHCTBA

— OcnocobJspaBame y4eHHKa Jla PUIPEMH OBPIIMHE MAIIMHCKUX JIeJIOBA 33 3aIITUTY U Jla UX 3alITUTH OJf KOPO3Hje

— OcnocobspaBare yIeHHKa Jla CTeUYEHE BENITHHE IPUMEHE y IPYTUM IpeIMeTHMa

— OcmiocobJbaBame yUCHUKA 32 IPUMEHY €JICKTPOTEXHUIKIX MaTepHjajia

— Ocroco0JbaBame y4eHHKa 3a IPENo3HABAbE, IPUIIPEMY H HACTABJbake POBOJHUKA KOJU C€ KOPHCTE Y SJIEKTPOTEXHUIIM

— Ocroco0sbaBame y4eHHKa 3a OBE3UBaE MPHOOPa KOjH Ce KOPUCTH y €JICKTPO, TEICKOMYHHKAIIMOHUM U HHCTAJIAllHjaMa JIOKAJTHUX pady-
HapCKHUX Mpexa



— OcmocobJbaBame yYCHUKA 32 Pajl ca MEPHUM HHCTPYMEHTHMA Y O0OIaCTH eIEeKTPOTEXHUKE
— Ocroco6sbaBame y4eHHKa 32 HCIMTHBAKE U YIPAbY [TACHBHHUX elleMeHaTa
— Pa3Bujame NPeU3HOCTH U OATOBOPHOCTH YUCHHKA.

3. HABUB U TPAJAILE MOJYJIA TIPEAMETA

Paspen: npeu

Pen.6p HA3VB MOAVIJIA Tpajame Moyia
1 MaruHcka npunpema 36 + 15 (nacraBa y G10Ky)
2 IMpunpema enemMeHara eJIeKTPUYHIX HHCTANALjA 36 + 15 (nacraBa y G110Ky)
YKYIIHO: 102

4. HABUBU MOAYVJIA, UCXO/JU YUEIbA, IIPEITIOPYYEHU CAAPXKAJU U K/IbYUYHHU ITIOJMOBHU CAIPKAJA

MOJLYJI

ncxoam
TTo 3aBpuIeTKy MOy y4eHHUK he OuTH y cramy 1a:

MNPENNOPYYEHHU CAJPKAJU / KJbYUYHU IOJMOBHU CAIPIKAJA

MamuHcka npunpemMa

* IEMOHCTPHUPA IIOCTYIIKE MEPEeba U KOHTPOIHCAbA: Ty )KUHCKUX
Mepa, yIJIoBa, I0JIoXKaja i 00JIMKa U XparnaBoCTH

* pyKyje MepHHUM ajaTuMa, npuOOpOM H IPeIMETOM pajia

* KOPHCTH TEXHHYKO TEXHONONIKY JOKYMEHTAIH]y

* IpUMEIbYje Mepe 3alUTHTE Ha PaLy

* onabepe npubop 3a oLpraBame 1 00esIeKaBaAbE
* omabepe npubOp 3a CTE3ambe U MPHAPKABALE

* M3BeJIe MOCTYIIKE OLPTaBarba i obelIeKaBarba

* U3BE/IC NTOCTYIIKE OLITPEH:A ajlaTa

* ICMOHCTPHPA CTE3atbe U IPHAPKABAE

* u3abepe ajar 3a OylIere, MPOIINPUBALE U YITYIITAhEe

* U3BOMM MOCTYMKE OylIerwa, MPOLINPHBaba U YITyLITama

* U3BOJIM OLITPEH-E PE3HOT aJiata 3a OyIIemne

* IPUMEHH [IPaBUIIA OJprKaBarba, Ynihema MallnHe, anara u
npudopa npu Oyiuemy

. maGepe Mallnny, ajar u HpWGOp 3a IMOCTYIIKE CCUYCHa U
ojacelama
* U3BE/C MOCTYIIKE CCYCHA U O CCLama

* M3BOJIM TTOCTYTIKE HCIIPABJbarha MaTepHjasIa
* U3BOJIM TIOCTYIIKE CaBHjarba Marepujaia
* U3BOJIH IMTOCTYIIKE CHajaH)a 3aKUBaKBEM, BHjHHMa 1 HaBpTKaMa

* Pa3NHKyje BPCTE Ma3uBa

* pasNKMKyje BPCTE MOAMA3HBakba IIpeMa MeCTy TIPUMEHe

* U3BOJM TTOCTYMAK IMOAMa3uBama

* IpUIPEeMH MOTPEOHY MOBPIIKMHY 3 3alTUTY Of KOpO3Hje
* m3abepe oxrosapajyhe cpencTBo 3a 3amTuTy

* [13BO/IM TIOCTYIIAK HAHOIICH:A 3aIITHTHUX IIPEBIIAKa

* 00jacHN TeXHHWYKEe KapaKTEePUCTHKE CTPYTOBa, NIOJAINIA H
Opycununa

* HaBeJIe OCHOBHE JIEJI0BE, CKIIONOBE U IIOJICKIIONOBE
YHUBEP3aJHUX MalIWHa aJlaTKU

* o0jacHN HauMH pajJja YHUBEP3IHUX MAIIMHA alaTKH

* ogabepe yHUBEp3aJIHy MalIMHY AJIaTKy Y 3aBHCHOCTH O BPCTE
obpajie Ha IPUIPEMKY

* opabepe asar u noMohuu npudop

YBoa y MAIUMHCKY NPHIIpEMY

* [TocTymak Meperma 1 KOHTPOIIHCaba Ty)KHHCKUX Mepa, YIIIOBa, oJI0Xkaja 00IuKa i
XpanaBocTH

» UyBame U ofipikaBame Mepuia

* TeXHHYKO TEXHOJIONIKA JOKYMEHTAIM]ja

* Mepe 3amtute Ha pagy

Cre3ame n npuapkKaBame

 OupraBame 1 o0enexaBame

« ITIpubop 3a cTe3ame 1 MPHAPKABAE

* Cresame U NpuapKaBame

O6pana OymemeM, NPOIMIMPUBAKEM H YIYIITameM

» Maimse, anar 1 npu6op 3a Oylere, NPOLIMPUBALE U YIYIITAbhe

* Byuieme, MpomMpyuBame U ymyITame

» Owrpene pe3Hor anara 3a OyLiemhe

Ceueme u ocename

» MaiuuHe, anar 1 npubop 3a ceuere U OJICelambe

* Ceuere pyqHOM, EICKTPUIHOM OPYCHITHIIOM U TECTEPOM

*» Ozncename cexaynma

CaBujame, HCIIPaB/bahe H CHajame

* Ucnpasibame MaTepujaa

M I/IcnpaBn,aH;e Tpaka, JUMOBa U HIUITKACTUX MaTeijaﬂa
+ CaBujame Marepujaia

* Pa3Hu nocrynuu cnajama Matepujana
Ioama3suBame M 3aIITATA 01 KOpo3Hje
* Bpcre Ma3uBa 1 nogmasuBama

— IPaHAYHO

— XUAPOAUHAMHUYKO

— XHAPOCTATHIKO

— eJIaCTOXUAPOANHAMUYKO

— MCIHIOBHUTO IMOAMa3suBamkbE

* Koposuja

* Bpcre koposuje

« [Ipunpema noBpIIKHE 32 3aLUTHTY

* Bpcre 60ja 1 makosa

* HaHomieme 3amTuTHIX TpeBIaKa

‘YHuBep3a/He MaUIMHe ajaTKe (HacTaBa y 0JIOKY)

* BpCTS YHHUBEpP3aJIHUX MallWHa aJlJaTKH

* OCHOBHHY TIOJICKJIONIOBY YHHBEP3aTHAX MalIMHA aJlaTKH
» Kunemaruka pe3ama YHUBEP3aTHUX MAllIMHA aJIaTKH

* Anatu 3a o6pajy pesameM

* [Tomohnu npubopu 3a yHHBEp3aIHE MAIIHHE alaTKe

K/byuHu n0ojMOBH: Mepeme U KOHTpOJIHCame, obeIexaBame, pyuHa oopana,
H0ZIMa3MBabE, 3aIITHTA O] KOPO3Hje




Ilpunpema ejemenara
€JIeKTPHYHAX
HHCTAJIALHja

* [103Haj€ ONMACHOCTHU U NIPUMEHY]j€ 3aTUTHE MEPEe OJf LITETHOT
yTHIaja eNEKTPUIHE CTPYje;

* KOPUCTH 3aLITUTHY OIIPEMY;

* pearyje u pyxu npBy nomoh yaecpeheHom o ynapa
CIICKTPUYHE CTPYje;

* Ipero3Ha CUMOOJIE y TEXHUYKO TEXHOJIOIIKO] JOKyMEHTAIH]H;

* ofabepe eleMeHTe Ha OCHOBY cuMOoua;

* yupra cumboJ1e eTeMeHara y J0KyMEHTaIlHjH;

* ogabepe ¥ KOPUCTH aJar;

* O7IpyKaBa ajar;

* [IPEIIo3Haje eJICKTPOTEXHUYKE MaTepujajie;

* HOSH&jC MEXaHHUYKE U CJIICKTPUIHE KapaKTCPUCTHUKE
Marepujaia;

* KOPUCTHU CTaHAApA€ U KaTajiore nmpou3Boaa,

* IPENO3Ha CJICKTPOCHEPIeTCKe, eICKTPONHCTANIAIINOHE,
TEJICKOMYHHUKAIMOHE, OTITUYKE U KaOJI0BE 3a JIOKAJIHE
padyHapcKe MpeiKe;

* CKHHE W30J1allijy, HACTAaBH U H3011y]je IIPOBOJHHUK;

* IOCTaBH MUKpOKOHEeKTope Ha kpajeBe UTP kabuta;

* IOBEKE IIOMONy MPOBOJJHUKA OCHOBHH HHCTAJIALIMOHU ITPUOOD;

* IOBeXe oMolly POBOJIHUKA TEICKOMYHHKAIIMOHH IPHOOD;

* NOBE3Ke ITOMONy IPOBOJJHUKA OCHOBHH HPHOOP JTOKATHUX
pauyHapCKUX Mpeka,

* KOPUCTH aHAJIOTHE U JUIUTAJIHE MEPHE UHCTPYMEHTE;

* TI0/IECH MHCTPYMEHT (jeJHOCMEpHA, Hau3MEHNYHA CTPY]ja),
oznabepe MepHO 1oApyYje;

* OJIpE/IM KOHCTAHTY aHAJIOTHOT HHCTPYMEHTA;

* U3MEpHU OCHOBHE €JICKTPUYHE BEJIMYHHE: HAIIOH, CTPY]Y, OTIIOP
1 KalmaquTUBHOCT,

* PasIIMKyje CHCTeMe HaM3MEHUYHE U jeJIHOCMEPHE CTPYje;

* IPUKJbYYH MOTPOIIAYC HA U3BOPE CICKTPUIHE SHCpFHjC;

* pa3NIHKyje CUCTeMe HaAM3MEHHYHE H jeJHOCMEPHE CTpyje;

* IPUKJBYYH NOTPOLIAYEC HA U3BOPE CICKTPUIHE eHCpFHjC;

* oabepe Marepujal;

* U3BCC NPUNIPEMY 3a JIEMJBCILE,

* MI3BPIIH JICMJBbCHC;

* ogabepe Ha OCHOBY O3HAKe OTIIOPHUK, KOHACH3ATOP U KaJeM;

* JICITHTA HCIIPABHOCT eJIeMEHaTa;

* 3aMEHH M yrpajy aCUBHE eIeMeHTe y oxrosapajyhe crpyjHo
KOJIO;

3amTHTA 0] IITETHOT Je/10BaMha eJIeKTPHYHE eHepruje

* YTHIaj eNeKTPUYHE CTPYje Ha YOBeKa

* Mepe 3amtute Ha pajsy

* [Ipyxame npse momohu

CumG0/11 y e1IeKTPOTeXHHIH

* CuMO0n1 1 03HAKE y eNEKTPOTEXHHUIH

AnaTi ¥ npHOOP Yy eJIeKTPOTEXHUIH

* AJlaTH KOjU c€ KOPUCTE y eJIeKTPOTEXHUIH

* AIlaTH KOj¥ ce KOPHCTE 3a TTOCTaBIbakhe JIOKATHE padyHapcKke Mpeske (KJIermTa 3a
KPHUMIIOBaK-€, YHUBEP3aJIHU CTPHUIIEDP, KOAKCH]aIHH CTPUIIED)

* OnprxaBame anara

EJleKTpOTeXHHYKH MaTepujaiu

* IIpoBoHULH (6aKap, aTyMHHHjyM, cpedpo, 371aT0), 0COOMHE U IPHUMEHA

* [TosynpoBoAHUIM (CHIIMLIK]yM ¥ TePMaHUjyM), OCOOMHE U IPHUMEHa

* M30maniony MaTepHjaii ¥ JUeTEeKTPULH (TIACTHYHE Mace, MepTHHAKC, KITUPHT, TyMa,
MpeLLTaH, JIMCKYH, CTaKJI0, KepaMHKa, MOpIly/laH), 0COOUHE U IPUMEHa

* MarneTHM MaTepujany (MEKH M TBPIH MarHETHIM: ()ePUTH, ATHUKO MarHETHIIN HA
6a3K peTKUX 3eMalba), 0COOMHE U PUMEHA

* [Ipon3Boay Koju ce KOPUCTE y eIEKTPOTEXHHUIH (KHIIE, KJIeMe, N30JIallHOHE TPAKe,
Oy>KHpPH, H30JIALHje, CTATHA MarHETH,...)

IIpoBoaHuIHU U KADJIOBH

* EnlekrpoeHepreTcku KabnoBu

* EJIeKTpOMHCTaTAOHY TTIPOBOAHHUIN

* TeJleKOMyHUKAI[MOHH TIPOBOIHHUIIN

» Ontuyky KabnoBu

+ KaGnosu 3a noxanue pagynapcke mpexe (UTO, FTP, SFTP, USB,... )

EJslekTponHcTananuonyn npudop

* EjleKkTporHCTaIaMOHH IPHOOp (OCHTypayH, IPEeKUIa4H, yTHYHHIIS, CHjaIMdHa Ipiia)

* TenexoMyHHUKaLMOHU prOOp (periere, TenedoHcka MPUKIbYYHULIA, TeTe(HOHCKU
yTHKaY)

« [TpubGop 3a sokanHe Mpexe (MpexHe yTuunuie, npuksbyynune PATCH nanenu)

YHHUBep3aJHH MePHH HHCTPYMEHT

* YHUBEp3aJIHH AUTUTAIHA HHCTPYMEHT

* VHUBEp3aJIHU aHAJIOTHH HHCTPYMEHT

U3BopH ejleKTpHYHE eHepruje

* M3BOpH jemHOCMEpHE CTpyje (TalBAHCKH €I€MEHTH, HCTIPABIbadH, aKyMyJIaTop)

* M3Bopu Hau3meHnyHe crpyje (TpodasHu 1 MOHO(DA3HH CHCTEM)

Meko JeMibebe

+ Criajarbe IIPOBOIHHUKA JIEMIbEHEM

* Jlemsbebe Ha IITAMIIAHOj TUIOYH

IlacuBHM eJIeKTPHYHH eJIeMEeHTH

» OTnopHuLM (HAYUH U3pajie, BPCTe, 00eIeKaBambe, IPIMEHA)

* Konziensaropu (HauuH u3paje, BpcTe, 00enexapame, IPUMEHa)

» KanemoBu u Tpanchopmaropu (HaulH U3pajie, IpUMeHa)

Hacraga y 610Ky

* V3pazma Moaena eeKTpuyHe HHCTANAIHM]e, CacTaBJbeHe O/ Mamber Opoja CTPYjHUX
KpyroBa, IIpeMa 3a/1aToj eIeKTPUYHO]j MU

* UcnuruBame 1 3aMeHa ICKTPUYHHUX CIEMEHATA Ha IITAMIIAHOj [UI0YH

+ Criajame IIpOBOIHUKA H €JICKTPOHCKHX €JIEMEHAaTa MEKUM JIEMJbEHEM Y jeTHOCTaBHH]a
eIeKTPHUYHA KOJIa [IPeMa 331aT0j MeMU

KibyuHu nojmoBu: anatu, npubopu 1 CUMOOIIH y eIeKTPOTEXHULH, eIEeKTPOTEXHUUKI
MaTCijaHl/l, MEPCHC CIKTPUIHUX BEITMINHA

5. YIIYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha TMOYCTKY CBAKC TEME YUCHHUKE YIIO3HATHU Ca IUWJbEBUMA U UCXOIUMA, IIJIAaHOM paJa U HAYMHOM OLICHhHBamba.

Tpenmer ce peanusyje Kpo3 NPaKTUYHY HACTaBY y CIICIMjaIN30BaHOj YYHOHUIU-PAAHOHULH. [IpHINKOM OCTBapHBamba NPOrpama OJle/beHme
ce Jienu Ha rpyne 1o 15 yuyennka. HacraBa y Onoky ce peanusyje y paAMOHUIN WIH IIPOU3BOIHOM HOroHy. [IpuiaMkoM ocTBapuBarba HACTaBe Y
GJI0Ky OieJberbe Ce JIeNIH Ha rpyre 10 15 ydeHuka.

V toky peanmzanuje Moxyia MammHcKka MpHIpeMa OCIOHHUTH Ce Ha Ipe3Hamke N3 MPeaAMeTa TeXHUKA M TEXHOJIOTHja 3 OCHOBHE IIKOJIE U
TEXHHWYKOT I[pTama. 3a 00paay TeMe 3aIliTHTa Of] KOPO3Hje, OCIOHHUTH Ce Ha TEOPH]jCKO 3HAhE M3 MAIIMHCKUX MaTepHjaa.

IIpenopy4enu 6poj yacosa mo Temama je cienchu:

* YBOA y MalIMHCKY MpUIpemy (4 gaca)

* Cre3ame u npuapxkapame (4 gaca)

» O0Opaza OylemeM, IPOIINPUBAKBEM H YIyIITameM (6 yacoBa)

* Ceueme 1 oficeniame (6 qacoBa)

* CaBHjame, HCIIPaBJbakhe U Crajame (6 yaca)

* Jlemsbeme (4 yaca)

* [TonmasuBame 1 3amTUTa 071 Koposuje (6 yaca)

* Hacraga y Gnoky (18) sacosa

V toky peanuzanuje moxyia Ilpunmpema esieMeHaTa eJeKTPHYHMX HHCTAJANMja, OCIIOHUTH C€ Ha IpEI3HAKBE U3 IpeIMeTa TEXHUKA U
TEXHOJIOTHja U3 OCHOBHE IIIKOJIC ¥ OCHOBA EJICKTPOTEXHHKE. [Iporpam je caunmeH Tako /1a YYeHHIM CTEKHY YBHJ[ Y JEJIOKPYT ITOCIOBA H PaJHUX
3ajJaTaKa y noapydjy paxa EmexrporexHuka.

IIpenopy4enu 6poj yacosa mo Temama je cienchu:

* 3amTUTa of] LITETHOT JIeJI0Baba eeKTpUYHe eHepruje (2 yaca)

* CuM06ouu y eneKTpoTexHULH (2 yaca)

* Aytati 1 ipu6op y enexTpoTexHuny (2 Jaca)

* EnexrporexHnuku Marepujaiu (4 gaca)

* [IpoBogHUIIM 1 KabmoBH (4 yaca)



* Enexrpounncrananuonu npudop (6 yacosa)

* YHHBEp3aJIHU MEPHU HHCTPYMEHT (4 daca)

* 3Bopu enektpuuHe eHepruje (2 gaca)

* Meko nemibeme (4 daca)

* [lacvBHU €NEKTPUYHU elIeMeHTH (6 YyacoBa)

* Hacrasa y 6moky (12) wacoBa

ITorpebHO je mpunukoM 00paje cBake HACTABHE TeMe, YUCHHKE YIIO3HATH ca CIeHUPUIHOCTIMA 0e30€THOCTH | 3aIITHTE Ha paay ca ofpe-
hennm anaruma, mpuOOpUMa U MalIMHaMa. 3a MPaKTHYaH Pajl Ha MOjeJUHUM TeMama NOTPeOHO je [a KOPHUCTe U crieln(HYHY 3AIUTUTHY ONPEeMy
(Ha mpuMep mpu pajly Ha KOHKPETHOj MAIIMHK UT/.). IHCHCTHpaTH Ha CHCTEMAaTUYHOCTH M IPUMEHU TEOPUjCKUX 3Hamba Y U3Pagy MPaKTHYHUX
3aj1aTaxa.

3a camocTaiHe BeOe ydUeHNKa, HACTaBHHUK IIPUIIpeMa IMoTpedHe eleMeHTe 3a BeXOy (MaIIiHy, IpUIIpeMaK, MaTepHjal, ajart, pudop | mo-
TpeOHy TOKyMEHTAIHjy).

Monyn MaumudHcKa NpunpeMa yBOAU YYCHUKE Y cepy U3BPLIMIIAYKOT M MPOU3BOAHOT pajaa, y aMOHjeHT MallMHCKE paJMOHUIIE, Y KOjoj ce
npoiec 00pa3oBamba OIBHja Y IPYTUM YCIOBHMA M JPyraynjuM MeTo/laMa U CPeICTBHMA Pajia Ol OHUX KOje Cy YUCHHIH JI0 TaJia cpeTau. 3ato y
CaMOM II0YeTKy Y4eHUIH Tpeba /1a yro3Hajy NPUHIMIE U IIPaBHJIa IOHAIIAka y PaJUOHHLM, PAAHY U TEXHOJIOUIKY TUCLMILIMHY, CPEACTBA H Mepe
3aLITUTE HAa PaJy U BbUXOBY IPUMEHY.

IIpaxTraan pag ydeHHKa Mopa OUTH OCMHUIIJBEH, a CBaKa akKTHBHOCT pasyMibnBa. Ha Taj HaumH ce moxcTHde MOTHBHCAHOCT 32 paj U pa-
3BHjajy CTBapaiadke CIIOCOOHOCTH y4YEHHKA, OCTBapyje edukacHOCT U 60JbM KBAIUTET paja. Jla 6u ce TO MOCTHINIO MPAaKTUYHM paj Mopa OWTH,
y CBHM cBOjuM (hazama, aHaJTM3UpaH U pasjamrmbeH. HemocpenHoj n3BpIINIauKoj aKTHBHOCTH JEMOHCTPAIM]H HACTABHUKA I HOBOj BEXKOH yue-
HHKa, Mopa Ja npeTxofe (y 3aBHCHOCTH Of] KapaKTepa M CIOKEHOCTH PaJHOT MOCTYIKa U CPeJcTaBa paaa) 00jallbeha TEXHHUKO-TEXHOTOIIKIX
3aKOHMTOCTH WM Kpaha yIyTCTBa O pyKOBalby aJaToM, MalllMHaMa X MEpHUM HHCTPYMEHTHMA. YBEK TpeOa MHCHCTHPATH Ha MOIITOBAkY IPONUCca
0 3AIUTHUTH Ha Pajy, Ha IPUMEHH Mepa IITe e eHepruje, Marepyjaia, ajiara, mpudopa U MalluHa.

IIporpam Moxyna MammHcKa mpUOpeMa MOXe J1a c€ OCTBapyje NPHMMEHOM IPOW3BOMHHX IUIAKTHUKUX BEXKOH y LENUHN WIH yKIBY4H-
BamkbeM y MPO-M3BOJHHU pajl y MOjeIUHUM CETMEHTHMA Iporpama. Y CBAaKOM CIIy4ajy HACTaBHHK BPIIM JUJAKTHUKY pa3pagy TEMaTCKHX ILEJIHHA
nporpama, hopmupa BexkOe, palrwiamyje UX Ha eIeMeHTe Of 3aXBaTa M OIepalnuja 10 CIOKEHHjUX pagoBa. HacTaBHHK MMa TEOPHjCKY HOATIOTY
y CBOM pajly ca 3HambHMMa KOja YYCHHUIIM CTHYY MapajesiHO Y OKBUPY CajpiKaja TEeXHUUYKOT LPTamba, MAIIMHCKUX MaTepujajia, MeXxaHuke, pu3nke u
MareMatuke. 300r Tora HACTaBHUK MOpa Ja TI03Haje ca/ipKaje OBUX IPeIMeTa U ja OCTBapyje CTalHy capa/iiby ca HACTAaBHULIUMA OCTAJIMX CTPY4-
HHX IIpeMeTa.

Canpxaje jemHe TeMaTcKe IeJIMHe HHje HEOITXOAHO YBEK OCTBApPHBATH Y LIEJIOCTH I1a 3aTHM HpenasuTH Ha npyry. Moryhe je y 3aBuCHOCTH
OfI KapakTepa Be>KOM MM IIPOM3BOMHOT pajia, HaCTaBy OCTBApHBAaTH KOMOWHOBAHO ca APYTHM calapKajuMa (IIOCTYIIHMAa, OTeparujama) y JyxKeM
neproxy. Tamo rae ydeHHIH HICYy NCTOBPEMEHO aHT)KOBAaHU Ha MCTUM PaJHUM OIepalijaMa i 3aXBaTUMa, HOTPEOHO je MIPATUTH paJi CBaKoOT yde-
HHKa IOHA0C00 U BpeMe MPOBEICHO Ha MOjeIMHUM PaJAHUM aKTHBHOCTHMA.

Panne 3ajaTke y noniey BUXOBE CIOXKEHOCTH Tpeba, mo MoryheTBy, npuiiarohaBaT HUBOY OCIIOCOOJLEHOCTH yYEHHKA.

Monyn MarmiHcka npunpema, Tpeda OpraHu30BaTH y ILIKOJICKO] paauoHUIM. [Iporpam ce cripoBoau no yHanpesn JeGHHUCAHOM peocieny
HU3MeHe pagHuX MecTa. Paam mro edukacHUjer ocTBapHBama IporpamMa CBakM yYeHHK MOpa MMaTH CBOje paJHO MECTO W oiroBapajyhu amar u
mpubop.

IIpunukoM peann3anuje 4acoBa MPaKTHIHOT Pajia ca ajgaThMa, ypehajuma u MammHaMa, HACTaBHHK IIPATH Paji CBAKOT yUCHUKA HA PATHOM
MECTY H yKa3yje My Ha TPeIlKe P pay.

W360p MeToa 1 o0nuKa pajia 3a cBaky TeMy oapel)yje HaCTaBHUK y 3aBUCHOCTH OJ] HACTAaBHUX CaJipikaja, ClIOCOOHOCTH U TOTpeda yUeHHKa,
MaTepHjaTHUX U IpYyrux yciosa. Kopuctutu BepbaiHe MeToe, METO/E AEMOHCTpAIIHje, TEKCTyaIHO-HIyCTPaTHBHE METOJIE.

Cazpixaje mporpama je HeolXOIHO pealli30BaTH CaBPEMEHNM HACTaBHUM MeEToJaMa U CPEACTBHMA. Y OKBHPY CBake IPOTrpaMcKe IENNHE,
ydeHuke Tpeba 0croco0sbaBaTH 3a: CaMOCTAIHO TIPOHATAXEhe, CHCTEMAaTH30Bake U KopuITheme HH(pOopMannja U3 pa3IHInTHX H3Bopa (CTpydHA
JUTEpaTypa, HHTEPHET, YaCOMICH, YIIOCHHUIIN); BU3YEIHO OMakame, mopeheme n ycrmocTaBibame Be3a u3Mely pasnuuuTux caapikaja (HIOp. moBe-
3MBambC CajprKaja MpeIMeTa ca CBAaKOJHCBHHM MCKYCTBOM, CaipKajuMa JApYruX MpeaMeTa U JIp.); THMCKH Pajl; CaMOIIPOLICHY; MPE3CHTAL]y CBO-
JUX pamoBa U rPpYIHHUX Hpojekara u e(hUKACHy BU3YEITHY, BepOaNHy U IHCaHy KOMYyHUKALH]y.

Tpennoxenu cy cienehn obnuuy pajga: GpOHTANIHHU, paa y TPYNU U HHANBUIYAIHH PaJI.

VYdeHnIMa HaIJIaCUTH Ja CTEUeHE BEUITHHE U 3Hama KPo3 OBE TeMe, NMajy BEJIMKY IPHMEHy Ha OJIOK HAacTaBH M3 IpenMera XuapayaHdHe
¥ MHEYMaTCKe KOMIIOHEHTe, XUAPayIUIHN U THEYMAaTCKH CHCTEMH Kao 00jeKTH yIpaBbama U Ha Bexkbama u3 npeamera OnpikaBamke I MOHTaXa
MeXaTPOHCKHX KOMIIOHEHATA.

Tema BJIOK HACTABE YHuBep3ajHe MallIiHe aJiaTKe je JOTHYKH HACTaBaK MPETXOJHUX TeMa y OKBHPY MoAy/a MalllMHCKa MpUrpemMa u
MMa 32 IIWJb YIO3HABabe yUeHHKa ca MOrylHOCTHMa U3pajie jeAHOCTaBHUjUX 3aMEHCKHX JIeIOBa y MOCTYIKY OpXKaBamba MEXaTPOHCKUX CHCTEMA.
IInan n mporpam HactaBe M yuema 3a TexHH4yapa MexaTpoHHKe oMoryhaBa Jjajbe CTHIabe 3Haba U BEIITHHA U3 OB 00JIacTH Kpo3 H300pHH Hpe-
met TexHonoruja oOpasie Koju je y Tpynu H300pHUX CTPYYHHX IpeamMera y npyrom paspeny. [Ipu peammsamuju BJIOK HACTABE y4enuke ynosHa-
TH ca OCHOBHHM KapaKTepPHUCTHKaMa MalliHa aJlaTKH, MOTYhHOCTHMA BUXOBE IIPUMEHEe U BpcTaMa obpajie Koje MOTy Jia ce M3Bey Ha OBHM Mallli-
Hama. JleMoHCTpUpaTy pan cTpyra, IOAANHIE U OpyCHITUIIe. 3ajeHO ca YICHUIIIMA U3PAJAUTH jeTHOCTABHU)H MALIMHCKH €0 Ha KOHBCHIIOHAIHO]
MAIlIHU aJlaTKW Kopuctehn HajjefHOCTaBHH]jE TIOCTYNKe 00pase pezameM (Y34yKHa U onpeyHa o0paza, ofceame 1 ¢l.). AKIeHaT OJ0K HacTaBe
HHje Ha pa3BHjamby BEIITHHE TAYHOCTU U MPELM3HOCTH M3pajie, Beh Ha yIO3HaBay ca OCHOBHUM IOCTYIIMMA MALlIMHCKE 00paje pe3ambeM.

Tpu peanmuzauuju BJIOK HACTABE u3 monyna Ilpunpema eeMeHaTa eJIeKTPHYHHAX HHCTAJTANMja HACTABHUK TpeOa JJa OCMUCIH 3a/1a-
TaK rje OM y4eHHK CHCTEMaTH30Bao CTeUeHa 3Hama. HacTaBHUK MOXe J1a OCMHUCIIH HEKOJIMKO PAa3IMYNTHX 33/1aTaka.

6. YIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAIBE YUHEHUKA

Kana je y muramy HacTaBa OpHjeHTHCaHA Ka NCXOANMA, MOpa ce NMPAaTHTH HaNpeAaK ydeHHKa y KOHTHHYHTETY. BpenHoBame ocTBapeHOCTH
HCXOJa BPIIUTH Kpo3: Ipaheme 0CTBApEHOCTH NCX0/a U TECTOBE NPAKTHYHMX BEIITHHA. [IpaBHTHOM IpomeHoM ,,IyOnHe” ycBajama 3Hama (3Ha-
Be, pasyMeBame, IPUMeHa, aHajln3a, CHHTe3a, eBallyallija), HACTABHUK MIPABHIIHO BPEIHYje MPOLEC HACTaBe U y4era, IPOAYKTE y4ermha U COI-
cTBeHH paj. [la 6u BpeaHoBarmbe OMito 00jeKTHBHO U Y QYHKIHU]H YUetba, MOTPEOHO je YCKIAANTH HUBOE MCX0a U HAYMHE OLCHUBAIbA.

CyMaTHBHO OLICH-HBabe ITOTPEOHO je BPLIMTH Ha KPajy cBake peai30BaHe TeMe (MM y TOKy peaiusaije Teme). CyMaTHBHE OLIEHE Ce MOT'y
M3BECTH M3 Pa3IMYUTHX HAYMHA BPeIHOBama ( IPE3CHTAL]y H3pajie PaJHOr 33a1aTKa-yCMEHO o0jallmbaBamke paJHor 3a/1aTka, IPaKTUYHH 33/1alH,
CaMOCTAJIHUX PajioBa M TPYIHUX paJioBa, YCMEHOT HCIIUTHBAma). [IoTpeOHo je Jo3BONTH ja yIEHHIH OLCHY]y jeIHH APyTe Kao M J1a BPIIe caMo-
TIPOLIEHY OCTBAapEHUX HCXOJa.



TIpy cyMaTHBHOM OLICH-HBakby yYCHHKA NaKiby Tpeba 00paTHTH Ha: TaYHOCT M3paje, KBAIUTET 00pajie, yPeaHO OpKaBambe PAJHOr MECTa,
paloHaHO KopuInheme MaTepyjana U eHepruje, YyBame anara, npuoopa, ypehaja 1 MalnHa U paBUIIHO KopHiiheme cpefcTaBa 3allTUTe Ha
pany.

V Toky peanu3anyje HacTaBe U3 jeIHOT MOJYJa, HACTABHUK Jaje NPHIMKY YYSHUKY Aa MOIpaBH OLEHY M3 MOAY/a KOjU Cy paHuje peann3o-
BaHU.

WucTpymenTe 3a GopMaTuBHO OLEHHBaEke HACTaBHUK OMpa IpeMa BPCTH aKTHBHOCTH KOja ce BpelaHyje. Y Tpolecy ydema HACTaBHUK je
MOJIepaTop KOjH ycMepaBa U MOACTHYE paj yueHHKa. HacTaBHUK aHUMEpa y4eHHKe, 0Xpadpyje, KOPUCTH Hicje YICHUKA 3a aHATN3Y KJbYYHUX T0j-
MoOBa u cajapkaja. HactaBHuk npuiarohasa moaydaBame Ha OCHOBY MoBpaTHe HH(pOpMaluje kojy nobuja ox yuenuka. Kana je y nmuramy uspazaa
CaMOCTaJIHUX PaJjoBa MOXKE C€ MPHUMEHHTH ,,4eK JINCTA”' y KOjOj CH IpPUKa3aHW HUBOW NOCTHIHyha ydeHHKa ca MMoKa3aTe/buMa UCIYHEHOCTH, a
HaCTaBHUK Tpeba J1a 03HauM [0Ka3areJb KOjH OiroBapa yUeHHUKY.

IIpaheme HampenoBama ydeHNKa ce OBHja Ha CBAKOM Hacy, CBaKa aKTHBHOCT je J0Opa MPHIIMKA 3a MPOIEHY HalpeaoBama U JaBame IMo-
BpaTHe MH(pOpMaNyje, a OLCHUBAKEe YICHHKA Ce OiBHja Y CKiIany ca [IpaBMiIHHKOM O oLemuBamy. YUeHHKe Tpeba ocrocobspaBaTi M 0Xpadpu-
BATH Jla IPOLICHbY]y COINICTBEHH HAIPENaK y OCTBAapHBamby 3a/aTaka IpeMeTa, Kao U Halpeiak APyrux y4eHnKa y3 oarosapajyhy apryMeHTaimjy.

Ha3zus npenmera: TEXHUYKA MEXAHUKA CA MEXAHU3MHNMA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

PA3PE/]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKYITHO

IIpakTnuna HacraBa Hacrapa y 6moxy

11

102

102

Hanomena: y Tabeny je NpUKa3aH FOJMIIHBLY (HOHT 4acoBa 3a CBaKH OOJIUK pajia

2. INJbEBU YUYEIbA:

— Vio3HaBame yueHHKa ca BpCTaMa i 3aKOHUTOCTHMa KpeTama MaTepujaiHe Tauke

— VIo3HaBame yUeHHKa ca KHHEMAaTUKOM KPYTOT Tejla, TPAHCIATOPHUM KPETamheM, OOPTHHM KPEeTambeM, PABAHCKUM U CJI0KEHHM KPETamheM
— Vno3HaBame yyeHHKa ca ONIITHM 3aKOHUMa JIMMHAMHUKE Tavyke, I0OjJMOBHMA pajia i CHare

— Vno3HaBame y4eHHKa ca AHHAMHUKOM KPYTOT Telia
— OcriocobspaBame y4eHHKa 3a IPUMEHY 3aKOHA KHHEMAaTHKE U IMHAMUKE Y pellaBamby 3a/iataka i mpodiemMa MallnHCKe Ipakce
— PasBujame JIOTHYIKOT MUIUbEHHa 1 pacyhuBarma Ko YUCHHKA M CHCTEMaTHIHOCTH y PellaBaby TEXHHIKHX IpodieMa

— OcnocobJspaBame yUeHHKa J1a pa3syMe]y yTHUIaj CHlla Ha KpeTarbe Tena

— VIo3HaBame Y4CHHKA Ca OCHOBHHUM IIPUHIMINMA KUHEMATHKE H JMHAMUKE MeXaHH3aMa

3. HABUBH TEMA, HCXOJIHU YUYEBA, IIPEIIOPYYEHU CAJAPKAJU U KIbYYHHU [TOJMOBHU CAJIPKAJA

TEMA

HCXOIU
TTo 3aBpuIeTKy TeMe yueHuK hie 6uTH y cramy ja:

MNPENOPYYEHHU CAAPKXAJHA / K/bYUYHU ITIOJMOBHU CAJIPKAJA

OCHOBHH NIOjMOBH Y

* neMHUIIE KUHEMATHKY Kao €0 MEXaHUKe H 00jaCHH BeH
3HA4aj Y TeXHULHI

* o0jacHy [0jaM MaTepHjaiHe TauKe

* o0jacHu mojam cucteMa pedepeHInje i HaBeJe HaulHe

* TTojam KHHEMAaTHKE M IIPEAMET MPOydaBaka

* [Tojam MaTepujaHe Tauke

* Pedepentnu cucteM u oapehuBame 11010XKaja TaYKe Y PaBHU H HPOCTOPY
» [Tojam 1 0CHOBHA HOZIENA KPETamka

MaTepHjajiHe TaYKe

* pTa KMHEMAaTH4Ke aujarpame (v —1, a—1, s —1)

* HaBeJIC MpuMepe ]'lpaBOJ'H/IH]/leOl' KpeTama, KpI/IBOJ'lHHHjCKO]'
KpeTama 1 KPYXKHOT KpeTamba (Kao CrielujaaHor ooimka
KpI/IBOJ'II/IHI/IjCKOT‘ erTaH,a) W3 MallIMHCKE MpaKce

KHHeMaTHIH ozipeluBarba 1oNoXkaja Tauke y paBHH U IIPOCTOPY * OCHOBHHY TI0jMOBH ¥ BEJINUMHE KOj& OLUCYjy KpeTame (JIMHUja IIyTambe, yTamba, IyT,
* U3BPILU OCHOBHY IOJEIy KpeTama 3aKOH MyTa, Op3HHa, 3aKOH Op3HHE, BpeMe)
* neduHUIIC OCHOBHE MOjMOBE M BEJIMYHHE KOje OIHUCYjY
KpeTame KibyuHu nojMoBM: Kperame, myT, Op3uHa, yOp3ame, Bpeme
* neuHUIIEe TPABOINHU]CKO KPETake MaTepUjaIHe Tauke U * [IpaBoaMHMjCKO KpeTabe MaTepHjaiHe Tadke (PABHOMEPHO U IIPOMEHIBHBO)
HalpaBH Pa3iuKy n3Mel)y paBHOMEPHOT M IPOMEHJbHBOT * OnpehuBame nMHKjE MyTamkbe, MyTamke, Op3uHe H yOp3ama IpU IPaBOIMHHIjCKOM
KpeTama KpeTamy MaTepHjaiHe Tauke
* ieMHUIIE KPUBOJIMHHU]CKO KPETakhe MaTepHjaIHe TauKe * KpuBOJIMHHCKO KpETame MaTepHjaIHe TauKe (PaBHOMEPHO H POMEHIBHBO)
* oJpeu MyTamy, Op3uHy U yOp3ame 3a KapakTepuctiuyHe Bpete | « OnpehuBame nuHuje MyTame, nyTame, Op3uHe U yOp3ama npu KPUBOINHU]CKOM
Kunemaruka KpeTama MaTepHjaHe Tauke KpeTamy MaTephjaHe Tauke

» Kunemarnuku aujarpamu

* Kpy’KHO KpeTame MatepujaiHe Tayke (PaBHOMEPHO U POMEHIBHBO)

* Bp3una u yop3arme (HOPMAIIHO M TAHTCHIIM]AIIHO) KO KPYXKHOT KpeTama MarepujaiHe
Ta4yKe

KJ'by'-lH" l'leMOBl/l: HpaBOHI/lHI/IjCKO KpeTame, KpI/IBOJ’[HHl/leKO KpeTame, KPY)KHO
KpeTame

Kunemarnka KpyTOr Tejia

* euHMIIE KPYTO TEJO U HABEJIE Pasiore yBohema
MPETIIOCTaBKe KPYTOCTH Tella

* pasNKMKyje BPTE KPeTarba KPyTor TeJla U HABE/IE HHXOBE
KapaKTePHCTUKE

* ylpTa ¥ u3padyHa Op3uHe U yOp3arba npema 3a1aTuM
nojanuMa

* Pa3JKMKyje arcodyTHO U PENaTUBHO KPETarbe

* o0jacHH mojaM cTerneHa cioboje Kperama

* [Tojam KkpyTOr Tea, 331aLi KAHEMATHKE KPYTOT Teja

* TpaHCIaTOPHO KpeTame KPyTor Tea (KOHAUHE je/JHAUNHE KPeTama, IMHUja TyTamke,
Op3uHa U yOp3ame KapaKTepUCTUYHE TauyKe KPyTor Telia)

» OGprame KpyTor Tea OKO HeMmoMu4He oce (yraoHa Op3uHa, yraoHo yop3ame, Op3uHa
u yop3ame)

* HOjaM PaBaHCKOT KpETama KPyTOr T€J1a, KOHaYHE jeIlHa‘{l/lHC PpaBaHCKOT KpeTamba
KpyTOT Tela

* Paznarame PaBaHCKOT KpE€Tama KPYTOT T€JIa Ha TPAHCIATOPHO U O6pTHO KpeTame

* TperyTHH 11011 Gp3MHa paBaHCKe (BUrype, TeopeMa O NPOjeKIUju Op3UHa 1Be Tauke
paBaHcke Qurype

* OnpehuBame 6p3uHe 1 yOp3ama Tagaka KPyTor Teja Koje BPIIHM PaBaHCKO KPETame

» CIOXKeHO KpeTame MaTepHjajiHe Tauke, oapehuBame ancoayTHe Op3uHE U ancoIyTHOT
yOp3ama TauKe KOja BPIIHN CI0KEHO KPeTame

K/by4HH NOjMOBH: TPaHCIIATOPHO KPETAkhE, PABAHCKO KPETakbe, I10J Op3uHa, 00pTame
KpYTOr Tea




KunemaTnka mexaHuzama

* neUHUIIC MEXaHN3aM, BETOBE WIAHOBE M KHHEMATCKE Be3e

* U3BPIIH TT0/ICITy MEXaHHW3aMa IpeMa THITY KOHCTPYKIHje 1
npema QyHKLIjU

* Pa3IHMKyje KapaKTepHCTHYHE TUIIOBE MEXaHH3aMa U FbUXOBY
HpUMEHY

* IIPeIBHIM TIOMEpPamE JIe1a MEXaHH3Ma Ha OCHOBY KpeTama
IbETOBHX OCTAIIMX eJIeMeHaTa

* HaBezie MPUMEHY MEXaHH3aMa Ha MallliHama u ypehajuma n3
MaIlIMHCKE [paKce

* [Tojam MexaHU3Ma, YIAHOBH, KUHEMATCKHU MTAPOBH, KUHEMATCKe Be3e, CTEHEeHH cI0001e
KpeTama

* KoncrpyxkiuoHo — GyHKIMoHaIHA KiacHHKalja MeXxaHu3ama

* PenraTHBHO KpeTame, aliCoyTHO KPEeTarke M aHaJIi3a IIOMepamka KJbyJHNX YIaHOBA
MexaHHu3ama (IOJIY)KHHX, KyITUCHHX, OperacTux, 3yn4acTiux, MOTOPHUX, PPUKIIMOHUX U
MEXaHHu3aMa ca €JIaCTHYHUM ‘UIaHOBI/IMa)

Kbyunu nojmoBu: MexaHmsam

JluHaMuKa MaTepujajiHe
TavKe

* neduHUIIe IMHAMHUKY U aHAJIM3UPa 3Hayaj yBoljema Mace Ipu
MPOyYBamYy KpeTama

* IpopayyHaBa KapaKTePUCTUYHE BEIUYHHE IPH
MPAaBOJIMHU]CKOM KpeTamby MaTepHjajiHe TauKe IO JEjCTBOM
KOHCTaHTHE CHJIC

* pelllaBa jeJTHOCTABHHjE 3aJaTKe U3 CIICHjATHUX CIy4ajeBa
NPABOJIMHU)CKOT U KPHBOJIMHHCKOT KpeTama MaTepujaiHe
TauKe

* 00jacHH 3aKOH IIPOMEHE KOJIMYMHE KPETarha U 3aKOH IIPOMEHE
KHHETHYKE CHEpruje

* neduHUIIEe pajl, CHATY M CTETeH KOPHCHOT JIejCTBA M BPIIH
BHXOBO M3padyHABAHE HA KOHKPETHUM IIPUMEPUMA

* neduHUIIe CHITYy HHEpLHje U TpuMeHH J{anamMGepoB IPUHIAI
3a MaTepujajiHy TauKy Ha KOHKPETHOM IIpUMeEpy

* OCHOBHH I10JMOBH ¥ IIPEJIMET NIPOyYaBamba AMHAMUKE

. ]‘])yTHOB]/I 3aKOHH

* [IpaBOJIMHM]CKO KPETahe MaTepHjaiHe TAYKe IO ICjCTBOM KOHCTAHTHE CHJIC

+ CrienjajTHy CTydajeBy IIPaBOIMHMjCKOT KpeTama MaTepHjajiHe Tauke (CI000aH maj,
XHTAll HABUILIE U XUTALl HAHWKe Y 6e3Ba3/lyIlIHOM IIPOCTOPY)

*» KpuBONMMHMjCKO KpeTame MaTepHjaaHe TauKe

+ CrienijaiHy CiIy4ajeBH KPHBOJIMHU]CKOT KpeTamba MaTepHjaiHe Tauke (XOPU30HTAIHI
M KOC XHTaIl y 6e3Ba3IyIIHI IPOCTOP)

+ KonnunHa kpeTama, 3aKOH IIPOMEHE 1 3aKOH OJIpyKarba KONMYMHE KpeTarba
MaTC])PljaJ'lHC Ta4Ke

« [Tojam u BpcTe eHepruje

* 3aKoH 0 TIPOMEHU KUHETUYKE CHeerje

* Paj, cHara, cTeneH KOPHCHOT JIejCTBa

¢ JlanamOepoB MPHHINIT 32 MATEPHjaIHy TauKy

Kibyunu nojmoBu: tbyTHOBH 3aK0HM, KONIHYHHA KPETaba, CHEPrUja, paj, cHara

JInHaMuKa cucTeMa
MaTepHjaJTHHX TaYyaKa

* neuHUIIIe MaTepHjaTHi CUCTEM M CHIIE KOje ACjCTBYjy Ha
Bbera

* 00jacHH 1ojaM IIEHTpa Maca

* 00jacHH 3aKOH O MPOMEHH KOJMYHMHE KPeTama 1 3aKOH O
MPOMEHH KHHETHYKE EHEePrije CHCTeMa MaTepHjalHUX TadyaKa

* npuMenn JlaraMOepoB NPUHIHII 32 CHCTEM MaTepHjaTHIX
Tayaka Ha KOHKPETHOM IpUMeEpy

* [Tojam MaTepHjaIHOT CHCTEMa, CHIIE KOj€ 1ejCTBYjy Ha MaTepHjaliHi CHCTEM
* Maca u cpenuinTe cucTeMa

* 3aKoH 0 TIPOMEHU KOJIMYHUHE KpETakha CUCTEMA

» KuneTnuka eHepruja u 3akoH 0 IPOMEHH KMHETUYKE CHEpPruje CHcTeMa

* JlanamGepoB NMPHUHLKII 32 CUCTEM MaTEpHjaIHUX TayakKa

K/by4yHu NOjMOBM: MaTepHjaiHU CHCTEM

JlnHaMuKa KpyTor Teja

* IpopauyHa KapaKTepPUCTUUHE BEJINUHHE IIPH TPAHCIATOPHOM,
KPY’KHOM U PaBaHCKOM KPEeTamy KPyTOr Tejla

» Kunernuka eHepruja KpyTor Teina (IpH TPaHCIATOPHOM KpeTamy, 00pTarmy OKO
HEIIOMHUYHE OCE, paBaHCKOM erTaH)y)

* Paz cuna koje ejcTByjy Ha KpyTO Teso (P TPAHCIATOPHOM KpPETamby, 00pTamy OKO
HETIOMHYHE 0CE, paBaHCKOM erTaH)y)

K/by4YHH MOjMOBH: KHHETHYKA CHEPTHja, paJi CHila

JInHamuka MexaHu3aMa

* YOUH CHJIE KOje Ce jaBJbajy y KapaKTepPHCTHYHHM BEINYMHAMA
* pasiHKyje MpeMa HaMeHH U KOHCTPYKIHUjU BPCTE PEAyKTOpa U
HBHUX0OBEC KOMIIOHCHTE

* Kimacugukanuja v aHaJm3a cuia y MEXaHH3MHUMa
* PejtykTOpH 3a BeNMKe PEHOCHE 0HOCE
* PeyKTOpH 3a IPOMEHIBHBE PEHOCHE OIHOCE

Kbyunu nojmoBu: penykropu

4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha no4erky cBake TeMe YUCHHKE YNO3HATH ca LMJbEBHMA M MCXOAMMA HACTaBe, OJHOCHO yuea, IUIAHOM Pajla i HaYWHUMA OLCHHBaMbA.
TIpenmer ce peanusyje Kpo3 TEOPHjCKy HACTABY Y YUMOHHIIM WM CHICLIU]aIM30BaHOj YUHOHHIIH.

[Mpenopy4en 6poj yacoa 1o Temama je cieaehu:

» OCHOBHY NIOjMOBH y KUHeMaTHIH (3 4aca)

» Kunemarnka mMarepujanae tadke (20 gac)

» Kunemaruka xpyTor tena (21 gaca)

» Kunemaruka mexanuszama (12 gyacosa)

* lunamuka matepujanne Tauke (21 gaca)

* lunamuka cuctemMa MatepujanHux tadaka (10 sacosa)

* Jlunamuka kpyTor Tena (6 yacoBa)

* luHamuika Mexann3ama (9 qacoBa)

TIpuivKoM yro3HaBama y4eHHKa ca OCHOBHHUM II0JMOBHMA Y KHHEMATHIIM HACTaBHUK Tpeba Jia ce OCJIOHM Ha 3Harba Koja Cy YYCHUIU CTEKIIN
n3 (usmke, Koja je moTpeOHO MPBO YTBPAUTH, @ TIOTOM MPOIIUPUTH (IIPOBEpa 3HAKHA CTCUCHUX U3 (PU3MKE MOXKE CE MMPOBEPUTH KPO3 MHUIIN]aTHH
TecT). YdeHuMMa Tpeba HarIacuTH 3Hadaj onpehuBama Monoxaja Tayke y paBHU M IIPOCTOPY, a CBMM YYEHHIIMMa MOpajy OMTH MOTIIYHO jacHH
MIOjMOBH KPYyTOT' TeJla, MaTepHjajiHe Tauke, IITa Cy KOHAYHEe je[HaYMHEe KpeTarba, Kao U MyTama, JIMHKja [yTame U 3aKOH IyTa.

Vuenuke Tpeba MOCTYIHO YBOAUTH y PABAHCKO KPETamhe KPYTOT Teja, a Ha Kpajy yBexkOaBaTH HaydeHO Ha MOTOAHHUM MpUMEpHMa Koje Ha-
CTaBHHK n3abepe. Y oBoM zeiny (c 003MpoM Ha H-eTOB 3Ha4aj) IOTPeOHO je demhe BPIIMTH ITpoBepe 3Hamba Kako OM HaCTaBHUK MMao YBHJ Y K0jOj
MEpH Cy YYCHHULU CaBJIalall MaTepH;y.

V KHMHeMaTHI MeXaHH3aMa HAaBOIWTH IPHUMEpe MEeXaHH3aMa MallliHa U ypehaja n3 MallMHCKE MpaKce Kako O yYeHWIM CXBATHIIM 3Hauaj
MeXaHU3aMa U BbUXOBY ynory. HaBomuTy yueHuke la aHaIn3upajy NOCMaTpaH!d MEXaHM3aM U youaBajy KapaKTepHCTHYHE TauKe MEXaHHW3Ma yHje
KpeTame je OUTHO 3a (QYHKIMOHKCAhE 1IeI0T MEXaHN3Ma.

Tpu o6paau AMHAMHKKE, KIbYYHH [I0jMOBH TIpU 00paju Cy: paj, CHara, CTeleH KOPHCHOT [IejCTBA, KHHETHYKA U MOTCHIMjalHa CHEPrHja, KO-
JIMYHHA KPeTama UTI. 3a Koju Tpeba ypaautu Behu 6poj mpumepa ¢ 063UpoM Ja je IpuMeHa OBHX BEIHYHHA Y MAIIMHCTBY BHIICCTPYKA.

JuHamuKy cucrema Tpeba oOpaJuTy Ha jeTHOCTABHHjUM IIPUMEPUMA U BPIIUTH BHXOBY aHAJIN3Y HPHINKOM pEellaBamba.

Tlpu peanusanuju TeMa BeOMa je Ba)KHO Jia CE YCIOCTaBM Be3a ca 3HamMMa CTEUYCHHM U3 (U3MKE, MAIIMHCKHMX CJIEeMEHAaTa, MEXaHUKE U
JPYTUX TpeAMeTa M Ha KOHKPETHUM MPUMEpHMa M0Ka3aTH HBHUXOBY ITOBE3aHOCT. YUeHHIMMa Tpeba fAaBatu gomahie 3amaTke Koje Tpeba peaoBHO
HpereaTi v poBepaBaTh CaMOCTAIHOCT U3pajie 3a/1aTaKa.

Vuenuke Tpeba ynyhusaty Ha pasiu4uTe H3BOpe HHPOpPMAalKja (CTpyUHa JINTepaTypa, HHTEPHET, YaCOIHCH, YUOCHHIH) Kako 01 MOBE3UBa-
JIM TPaJIBO Ca CBAKOIHEBHUM HCKYCTBOM.

V Toky peanu3aiuje HactaBe Tpeba HErOBaTH THMCKHU Pajl, CAMOIIPOLICHY, ECTETHKY, YBaXKaBabe PA3IMYUTOT MULIUBECHA, Opamberhe COICTBe-
HOT CTaBa Kpo3 apryMeHTe. Y UeHUKE MOCTULATH J1a Pa3MHUILIbAjY, 3aKJbYdy]y, aHAIU3UPAjy, AUCKYTYjY, IPESATAXY Pa3IMInTa peLIcHa.



5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElIbUBAILE YYEHUKA

IIpaheme HanmpenoBama y4eHHKa c€ OBHja HAa CBAKOM Yacy, CBaka aKTUBHOCT je JA00pa MpHIIMKA 3a MPOIEHY HallpeloBama M JaBamke IMo-
BpaTHe MH(OpMaIje. Y HACTaBU OPHjEHTHCAHO] Ka JOCTH3alby MCXOAa Mpare ce M BPEAHYjy MpOLEC HACTaBe W y4era, MOCTUrHyha ydeHHka
(mpomykTH y4yewa) U corncTBeHu paj. HacraBHUK TpeGa KOHTHHYHPAHO Ja NPaTH HANpeAaK YYeHHKa, KOjU Ce OIle/ia y HAYMHYy Ha KOjU YUYeHUIU
NapTUIHINPA]y, KaKO IPUKYIUBajy TTOJaTKe, KaKo apryMeHTyjy, eBallynpajy, J0KyMeHTyjy UTA. [la Ou BpeqHOBame OWII0 00jeKTHBHO U Y QyHKIHMjH
y4ema, HOTpeOHO je YCKIIaIUTH HUBOE NCXO0/a M HaYMHE OICHIBAtha.

CyMaTHBHO OLICHUBaIE j¢ BPEAHOBambE MTOCTUIHY A yueHHKa Ha Kpajy CBaKe peajii30BaHe TeMe, a OLICHhUBabe YUeHKa Tpeba 1a je y cKia-
ny ca [lpaBumHEKOM 0 onewuBamy. CyMaTHBHE OICHE ce JOOMjajy U3 KOHTPOJIHHX TN MMMCMEHUX PaoBa, rpad)MuKUX paoBa, TECTOBA, YCMEHOT
UCHHUTHBAKka, CAMOCTAJIHUX WM TPYITHUX PaZoBa yYCHHKA.

VY ¢dopMaTHBHOM BpeZHOBambY HACTABHUK OM Tpedaso Jja MPOMOBHMILE IPYITHU AWjajIor, THMCKM Paj, Ja KOPHCTU NHUTama Ja OM reHepucao
nozatke U3 haukux wieja, anu U Ja MOMOTHe pa3Boj haukux wjeja, 1aje ydeHHIMMa oBpatHe nH(opManyje, a moBparHe HHpopManuje qooujene
0f yIeHHKa KOPHCTH J1a IIPUJIAroiy MoydaBame, 0Xpadpyje yIeHHKe /1a OLerbYjy KBaJIUTET cBOT pana. M36op nHcTpyMeHTa 3a popMaTUBHO Bpen-
HOBAab€ 3aBUCH O] BPCTE aKTUBHOCTH KOja Ce BpPE/HYje.

Ha3us npeamera: MAIIMHCKU EJIEMEHTH

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

HACTABA
Teopwujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacraga y 6moky
I 68 68

Hanomena: y Tabenu je npukasaH roguiimby HOHI 4acoBa 3a CBaKK O0JIMK pajga

PA3PE]] YKYITHO

2. INJbEBU YUYEIbA:

— OcmocobsbaBame yYeHHKA J1a pa3iKyje KapaKTepUCTUYHE MAIIMHCKE EIEMEHTE, [T03Ha]j€ MIPHHLUIE BIXOBOT (PyHKIIMOHNCAka 1 HAMEHY

— VIo3HaBame yUeHHKa Ca KapaKTepUCTHKaMa M IPHIMEHOM MAIMHCKHX €leMeHaTa

— Ocroco0spaBame y4eHHKA 32 CAMOCTaIHO Kopuiihieme Tadluia CTaHIapHUX eJIeMeHATa U HXO0BY IPUMEHY Y IPAKCH
— Yro3HaBame y4eHHKa ca BPCTaMa M KapaKTepHCTHKaMa CIIojeBa
— VII03HaBame YUCHHUKA Ca €ICMEHTIMAa OOPTHOT KpeTamba

— VIo3HaBame YUCHHUKA Ca KapaKTePHCTUKaMa i HAMEHOM IIPEHOCHHKA CHAre

— Pa3Bujame cmoCOOHOCTH KO YUEHHUKA 32 IPUMEHY 3Hamba y MPAaKCH

— Pa3Bujame ocehamwa Ko y4eHHKa 32 TAYHOCT U CHCTEMATUYHOCT y pajy

3. HABUBHU TEMA, HCXOIHU YYEBA, IIPEIIOPYYEHU CAJPKAJU U KIbYYHHU TOJMOBHU CAJIPKAJA

TEMA MCXO1H TPENIOPYYEHH CAJIP/KAJH / KJbYUHH TIOJMOBH CAJIP/KAJA
TTo 3aBpuieTky Teme yuenuk he 6uTH y cramy ja:
* ne(UHULIE U IPETN03HAa OCHOBHE MAIIIUHCKE eJIEMEHTE + Jlebununuja, nogena u kacudHKanyja MalIMHCKUX eIeMEHATa
* M3BPLIN MOJCNTY U KIACH(PUKALH]Y MALIMHCKHX elIeMeHaTa * [1ojaM MaIIMHCKOT CHCTeMa
* 00jacHU U HaBesIe IPHMEPE MALIMHCKOT CHCTEMa + Cranjapausanyja 1 THIH3alHja y MaIIMHCTBY
* o6jacHn pa3nuKy n3Mely MaIIMHCKUX 1€/0BA U MAITHHCKHX * Crannapauu OpojeBu
elieMeHaTa
Cranjapansanuja * IIPETIo3Ha PA3INYNTE MAIIMHCKE SIICMEHTE U JICIIOBE Kiby4HH M0jMOBH: MAIIMHCKH SIEMEHTH, MAIIMHCKH CHCTEM, CTaHIapan3aliija,
* KOPHCTH KaTaJlore CTaHapIHUX MAIIMHCKHX eJIeMeHaTa 1 THIHU3ALHja
nenoBa
* pasyMe HEONXOHOCT M 3Ha4aj CTaHAap/a, CTaHIapnu3aluje
1 TUMHU3ALHje
* o0jacHH 3HaYaj M HAYMH N0OUjarba CTaHAApIHUX OpojeBa
* ne(uHUILIEC [I0jaM TOJIepaHIHje * [Tojam ToJIepaHInja, Wb IPOIUCUBAbA TOJICPAHLIHja
* neUHNUIIE KBAJIUTET TOJIEePaHIH]je » KBanurer Tonepanuuje
* pasyMe IIHJb U HEOIIXOIHOCT IPOINCHBAA TOJNEPaHIHja * TTonoxaj ToJIepaHINjCKUX T10Jba
* o0jacHu 10jaM M T0JIOJKAj TOJIEPAHIN]CKHX 110Jba y OXHOCY Ha | * BpcTe Hanerama (UBpcTo, 1a6aBO, HEM3BECHO)
HyNTY JTUHH]Y + Cucremu Hanerama (CHCTEM 3ajelHIUKE PyIe U CHCTEM 3ajeIHIYKEe OCOBHHE)
* O7peay BPCTy U CHCTEM Hallerama 3a 3a1aTh IpuMep * TonepaHuje c1000AHUX Mepa
HaJlerama * Tonepanuuje oGIMKa U MOJI0XKaja
Tonepannuje * OJIpeaIM BPCTY U CHCTEM Hallerarba 3a 3a/1aTH I0JI0XKaj
TOJICPAHLIN]CKUX 110Jba Kiby4HH MOjMOBH: TOJICPAHIIN]CKO [OJbE, HAJIETarba, CHCTEMH HaJleramba
* KOPHCTH Ta0IIHIIe TONepaHIHja
* HICHTH(UKYje HA PaJHOHNYKOM LPTEXKY MOJATKE KOjH e
OJIHOCE Ha TOJIepaHILHje Mepa
* oapeu 106pY, JIOIy U A0PaJHy MEpy
* IIPOYMTA CA PAUOHMYKOTr LPTEXA O3HAKY TOJEPaHIUje 00K
1 TI0NI0XKaja




Hepa3aBojusu cnojeBu

* Pa3JIMKyje OCHOBHE €IEMEHTE Hepa3iBOjUBUX CIIOjeBa

* Ipero3Ha 3aKOBaHH CIIOj

* HaBEJIC BPCTE 3aKOBAHUX CIIOjeBa MPEMa PAa3IHIHTUM

KpHTEpPHjyMHUMa

[PENOo3Ha PAa3IMIUTEe BPCTE 3aKOBHIIA

o0jacHM Ha4MH (HOPMHpParba 3aKOBAHOT CIIOja Pa3IHYUTUM

HOCTYIIAMA

* IIperno3Ha 3aBapeHH CIIOj

HaBeJie BPCTE 3aBaPEHMX CII0jeBa IIPeMa Pa3IuIUTHM

KpHTEpPHjyMHUMa

HaBe/Ie BPCTE JIEMJbCHHa M Ha4MH (HOPMHUPaEba JICMIbEHOT CII0ja

o0jacHH HauHH (hOPMHpaba JICTBEHOT CIoja

* HaBeJIe BPCTE JICTIKOBA M 00jaCHH HAYMH HBUXOBE PUMEHE

* M3BPLIN YIIOPEAHY aHATIN3Y PA3INYUTHX BPCTA HEPA3ABOjHUBHX
crojeBa

* 3aKOBaHH CIIOjeBU:

— 110jaM, BPCTE U IPHMEHA 3aKOBAaHHX CIIOjeBa
— BPCTE 3aKOBHIIA

— (opMHpame 3aKOBaHOT CII0ja

* 3aBapeHH CIIOjeBU

— 110jam, BpCTe U IPHMEHA 3aBapeHHX CIIojeBa
— (hopmupame 3aBapeHor croja

+ JleMsbeHH cTIOjeBU

— 10jaM, BPCTE ¥ IIPUMEHA 3aBAPEHHUX CII0jeBa
+ Jlensbenu criojeBn

— 110jaM JICTUCHOT CI10ja, IPUMEHAa U BPCTE JICIIKOBA

K/by4HH NOjMOBH: 3aKOBAaHHU CIIOjCBH, 3aBAPCHH CII0jEBHU, JICMJbCHH CII0jCBH, JICTL/bCHHI
criojeBn

Pa3aBojuBM cnojeBu

* neduHUIIEe I0jaM HABOjHE Be3e

* HaBeJIe BPCTE HABOja

* IPOTyMauM O3HaKy HaBOja

* HAIHIIE 03HAKY HABOja 3a 3aaTy BPCTY HABOja, HA3HBHU

HPEYHHK U KOPAK

(hopmupa 3aBpTamCKy Be3y

* Ipeno3Ha MoJIeNIeHy M HETO/IeIIeHy 3aBPTAkbCKy B3y U
HaBeJe IPUMEpPE HHX0BE IIPHMEHE

* HaBeJIe HAYMHE OCHIYPama 3aBPTambCKe Be3e 01 JabaBIbemha

KOpUCTH TabiuIe HaBoja

HaBeJie BPCTE KIIHHOBA M IIPUMEpE HXOBE IIPHMEHE

M3BPIIY U300p KIMHA

* HaIpaBHU PasIuKy M3Mely croja KIMHOBMMA U YMBHjaMa

* o0jacHu 3Hayaj U HAaBe/IE IPUMEPE IIPUMEHE eIACTUYHUX Be3a

* HaBojuu criojeBu:

— II0jaM HaBOjHE U 3aBPTamkCKE BE3e
— BpCTe HaBoja

— O3Ha4YaBamkE HaBOja

— (hopMHpame 3aBpPTamCKe Be3e

— IIOACUICHU U HETIOACIICHHU 3aBPTHU
— OCHT'Ypame 3aBPTakbCKe Be3e OJf 1a0aBIberba
* Kinunosu

— 110jaM, BpCTe U IPHMEHA KJIMHOBA
— 1300p KIMHA

* Yusuje

» Enactuune Bese

K/byuHH MOjMOBH: HABO], KJIMH, YMBHja, €IACTHYHA Be3a

EnemenTn 06pTHOT
KpeTamba

* pa3JHKyje eIeMeHTe OOPTHOT KpeTamba

* ie)MHAUIIE OCOBHHY

* HaBeJIe BPCTE OCOBHHA H MECTO IbUXOBE PUMEHE

* euHUIIE TI0jaM BpaTHiIa

HaBeJe [O/Ie/Ty BPaTUiIa U IPpUMepe MPUMEHE [0jeUHHIX BPCTa

BpaThiIa

* Ipero3Ha BPCTY BPaTHIIa Ha KOHKPETHOM MPUMEPY

* neuHMIIE PyKaBIIC U MOITIABKE

* u3abepe MarTepujall 3a OCOBUHE U BpaTUiia

* HaBeJE NPUMeEpe MPUMEHE JISKULITA U JIeKaja

* 00jacHU y KOJHM CIIy4ajeBUMa C€ KOPHCTH JICKHUIITE

PENO3Ha jeJHOICIHO U JBOACITHO JICKHUIITE

n3adepe MaTepHjasl JIeKUIITa

* o0jacHH 3Hauaj KOLIYJbHLE

* YIIOPEIHO aHAIN3UPA HPEJHOCTH U HEJOCTATKE JICKHINTA 1
nexaja

* HaOpOjH JieIIoBe JIexKaja 1 00jaCHH HUXOBY (YHKIIH]Y

* IPOTYMa4u O3HAKY Jiexkaja

HaIlIe O3HaKy JIe)Kaja 3a 3a]1aTe MoJaTKe

M3padyHa paJHy BEK JIexKaja

o0jacHM 3Hayaj MOMa3HBakba JICKHIITA U JIeKaja

* ONHIIIEC HAYMH MOHTAXKE U JEMOHTAXE JIexkKaja

* OcoBuHe

— I10jaM OCOBHUHE, BPCTE M TIPUMEHA

* OcoBuHuUIE

* Bparuna

— BpCTe, MOJeNa, HaMeHa

— PYKaBIH U TTOJITIABIH

— Marepujaji 3a M3pagy OCOBHHA U BPaTHIA
» Kimn3na nexumra

— 110jaM, BPCTE, HAMEHA

— OCHOBHH JICJIOBH JIS)KHUIITA

— MarepHjaj 3a JIOKHULITA

* Korpspajan nexajesu

— 110jaM, BPCTe, HAMEHA

— OCHOBHH JICJIOBH IIPCTCHACTHX U KOJIYTHHX JIGKajeBa
— 03HauaBame JeKaja

— pajJHH BeK Jexaja

* [Tonma3suBame JIEKHUIITA U JIeKajeBa

* Yrpaama 1 JeMOHTaXa JexKaja

K/by4HH MOjMOBM: OCOBHHE, BpaTUIIa, JISKHIITA, JIEKAjeBU

Hpel—locﬂmm CHare

* pa3JHKyje BPCTE MPEHOCHHUKA CHATE U IbHXOBE CICMEHTE

* M3padyHa IPEHOCHH OJHOC 3a JaT! IIPeHOCHUK CHare

* o0jacHu pazinuky usMmely pemykropa, MyJITHILIMKATOPA U
Bapujaropa

* U3BPILIY HOJEIy CIOjHULIA IPeMa JaTOM KPUTEPUjyMy

* 33 3a/1aTH KOHKPETaH IPHMep HaBeIe CIOjHMILY Koja MOXe 1a

ce MPUMEHHU U HaBeJe pasiore usbopa

o0jacHM 3Hayaj 3ymyacTuX MapoBa

* HaBeJle IpUMepe IPUMEHE 3yuacTuX MapoBa

* U3BPIIH MMOACITY 3YyIMIAaCTHX MapoBa NpeMa pasIndIuTUM
KpUTEpHjyMUMa

* HaBeJIe OCHOBHE BETMYMHE OONHKA 3yTIa 1 00jacHH 10jamM
MofyIa

* HaBC/C KapaKTCPHUCTHUKE JIAHYAHUX ITapOBa U IIPUMEPE IbUXOBC
HpuMeHe

* HaBEJ€ BPCTE JIaHIIA ¥ IPUMEPE IbUXOBE MPUMECHE

U3BpIIY H300D JTaHIa

o0jacHu pa3uKy u3Mely KaHIIHUX U PeMEHHX TapoBa

HaBeJIe HAYNHE CaCTaBJbarba Kanmia

HaOpOju MaTepujaje 3a Kaulie 1 peMeHe

00jacHH HaYMHE 3aTe3akba KAUIIHAX H PEMEHUX I1apoBa

* U3padyHa paJHU BeK KauIIHUX U PEMEHUX [apoBa

* [TojaM mpeHOCHHKA CHAre, M0JeJ1a,KHHEMATCKH M PaJHU IPEHOCHU OIHOC, CTENEH
uckopuinhema

* CniojHnue

— 110jaM, BpCTe, HAMEHA, KapaKTepPUCTHKE

* 3yn4acTu nmapoBu

— OCHOBHE KapaKTEpUCTUKE, 00JIaCT IPUMEHE H MojeNa

— OCHOBHE BEJIMUMHE O0JIMKA 3yIIIA U [0jaM MOZYJIa 3ymYaHuKa

— IMJIMHAPHYIHH 3yTYacTH MapOBH

— KOHYCHH 3yIT4acTH IapOBH

— IIy)XHH IAPOBH

* JlaHyaHu napoBu

— I10jaM ¥ CBOjCTBA JIAHYAHHX MapoBa, MPHUMEHA

— BpCTE JIaHI[a

— n360p JnaHIa

 Kauminu u pemeHu naposu

— I10jaM, BPCTe, MPHUMEHa, MaTepujai

— JIMMEH3Hje U HAYUH CAaCTaBJbatba KaHIla

— o0nuIH Kauma

— PEMEeHH apOBH

— 3aTe3arbe KauIIHUX U PEMEHUX MapoBa

— M3PKJBUBOCT M PaJIHU BEK KaUIIHUX M PEMCHHUX I1apoBa

K/by4HH NOjMOBH: CIIOjHUIIE, 3yITYACTH TAPOBH, JIAHYAHH [TAPOBHU, KAUIITHA H PEMEHH
apoBU




4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha mo4eTky cBake TeMe y4EHHKE YIIO3HATH Ca LHJbEBUMA M UCXOMMMa, IUIAHOM paJia ¥ HauMHHMMa olickhuBama. Caapikaju oBOr IpeaMera
Tpeba 3HaYajHO J1a MPOIINPE TEXHMYKA 3HAMba yYEHHKA KOjH Cy UM HEOIIXO[HA 3a YKJbYUYHBAE y MPOIEC Pajia ¥ NPOM3BOAE Kao U 3a mpaheme
HACTaBe W3 CTPYy4YHHUX mpeamera. HacraBa oBor mpexmeTa peanusyje ce mope YYMOHUIE U Y KaOMHETY MJIM CIICINjaIn30BaHOj YYMOHUIIN ONpe-
MJbCHO] OAroBapajyhiM HaCTaBHUM CPEACTBUMA, Y30PIIMMa CBUX MAIIMHCKHX €JIeMEHaTa U lHMXOBUM MOJICITMMa, MAlIMHCKHM CKJIOOBHMA Y HIpe-
cemnyMa y KojuMa ce Buje yrpalenu mMammHcky nenoBH. [Ipenopydenn 6poj yacoa mo Temama je cieaehmu:

* Cranpapausanyja (4 gacopa)

* Tonepanuuje (8 gacopa)

* HepasaBojusu cnojesu (8 wacoa)

* PaznBojuBm crojeBu (12 gacosa)

» Enementu oOpTHOT KpeTama (18 gacoa)

* [Ipenocuunu cHare (18 gacosa).

Cagnp:kaju OBOT TIpeIMETa 3aCHUBA]Y CE HA TEOPHjCKUM MTOCTaBKaMa CTPYYHHX IpeaMeTa (TEXHUYKO IPTamke, MAIIHHCKA MaTepUjaid, MeXa-
HuKa). [Ipen3Hame ydeHHKa je HEOIXOIHO i je M HACTaBHUK Y 00aBe3H /1a YTBPAH ca YUSHHIIMMA CBE OHO IITO j¢ OMTHO U3 caJip’Kaja HaBeJCHUX
HpeaMeTa 3a H3y4aBarbe MOjeJMHUX TEMATCKHX LIEHHA MAIIMHCKHX eJIeMeHaTa.

IIpu o6pagu Teme Cranmapau3anyja, HACTaBy PEaTH30BATH Y KAOMHETY WM CIIELHjaIM30BaHOj YUYHOHHUIM rae he ydeHuu Mohu 1a BUie
MojIeJie MaIIMHCKAX eJIeMeHaTa, Aej0Ba, CKIONOBa, Kako OM HampaBIIN jacHY pa3iuKy mMTO he UM TpebaTH 3a yCIEIHY pealn3alujy OCTaIuX
TeMa. 3Hayaj CTaHJapAu3alrje Jo4apaTtu u Kpo3 IpuMepe KOju HUCY U3 TeXHHKE (Y MEAUIIHN — IATUHCKH je3UK, Y jJe3UKy — rpaMaruka, y OaHkap-
CTBY — CTaHJapAHE AUMCH3H]je IIATHUX KaPTHIA U CIUYHO).

VYV temu Tonepanuuje moceOHy MaXKkby OOpaTUTH Ha KBAJIHUTET TOJEPAHIIMjE YHje CXBaTame je OMTHO 3a pa3yMeBambe ONCTYMama. 3a pasy-
MeBambe TPaHUYHUAX Mepa, MOXE ce Hajlpe 00jaCHUTH IpHUMEp Kaja OACTYyIamka HUCY Y MUKpoMeTprMa, Beh Ha mpumep y MuimuMmerpuma. Jlatn
KOHKPETHE IpHMepe MOjeANHNX BPCTa Hallerama (Ha MpUMep, pyKapall BpaTHia U YHYTpalIkbH MPCTEH Jiekaja 00pasyjy YBPCTO Hallerame U CIL.).
Vpaaurtu npuMep jeHOT Halleramba Kako OM YUCHHIM Ha OCHOBY I'PaHHYHHX Mepa OJPEANIIH J1a JIU je Mepa 100pa, [IKapT WM je IopajHa Mepa.

Temy Hepa3nBojuBu CrojeBH peann30BaTh y KaOHHETY MM Y MAlIMHCKO] PaIMOHHIIM, TIOKA3aTH IPUMEpe HePa3ABOjHBUX CHOjeBa U yKa3aTH
yUYCHHIMMa Ha IPUMEpe HEPa3IBOjHBHX CIIOjEBa KOjE MOTY Jia BUJIE Y OKPYKelY (Ha IpUMEp, 3aKOBaHH CII0j aKO Y OKPYKEEbY HOCTOjH HEKH MOCT
u ci1.). IToTeHIMparH 1a yYeHHUIM CaMi 3aKJbyuyjy KaJia ce KOjH Hepa3ABOjUBH CIIOj KOPHCTH M 3aIlTO.

ITpu peanuzanuju Teme Pa3nojuBH CHOjeBH yKa3aTd Ha IPUMEpE U3 OKpyKerma (Ha MpUMep Be3a IJI0Ye CBAKOT CTONA Y YYHOHHIH Ca Me-
TaJTHOM OCHOBOM OCTBapeHa je 3aBpTHHMa). HaBecTH yueHHKe Jla 3aKjbyde Koje Cy BPCTe HaBoja MOTOZHE 3a XUApaylHyHE CHCTeMe (a camu
3aKJbyue jJa Tpeda aa ce 06e30ean XepMETHYHOCT), MOJICIICHE 3aBPTakCKE BE3¢ MOBE3aTH ca YBPCTUM HaserameM. [ToKesbHO je 1a yUeHHLH BH/Ie
IpUMepe MOjeAMHNX 3aBPTalCKUX Be3a. IIpu 0Opaiy KIMHOBA 0Ka3aTH yYCHHUIMMA BPaTHIO U HEKH OOPTHH EJIEMEHT Kako OW BHIEIH jKiIeO0Be
3a KJIMH y BPaTWIIy M IIaBYMHKU OOPTHOTI €JIEMEHTa, KaKo OM y4YEHMIM CXBATHIIM HAuMH OCTBapUBarba Be3e. THMe ce IMpaBU yBOJA Y HPEHOCHUKE
CHAre ¥ eJIeMEHTEe OOPTHOT KpeTama.

Temy EnemeHTH 0OpTHOT KpeTama pealn3oBaTd Kpo3 mTo Behu 6poj MpakTHYHUX HpHMepa (HEHMOKPEeTHa OCOBHHA — KOTypaya, OKpeTHa
OCOBHHA — OCOBHMHA BaroHa, KOJEHACTO M OperacTo BpaTHJIO [IOBE3aTH ca MPUMEepoM MoTtopa). ITokaszaTH ydeHHIMMA JIeXkaje 1 Ha KOHKPETHOM
npuMepy 00jaCHHTH cacTaBHE €JIeMEHTE. YKOIHKO je Moryhe, KOpHCTHTH MOJEI BpaTHila Ha 4dje pyKaBlle TpeOa IMOCTAaBUTH KOHKPETAH JIeXKaj.
IIpu o6paan mogMasMBama JISKHUIINTA U JIEXKaja, IIOBE3aTH ca HaydeHNM U3 Ma3uBa U3 MaIIMHCKUX MaTepujaia.

Tema IIpeHoCHUIN cHare MOXe J1a MOCIY)KH 33 CHCTEMATH3aIHjy [eJor rpaauBa. KoprcTuTn Mozen KOHKPETHOT BpaTuia, IPEHOCHUKA CHare,
JieXaja 1 KIMHA U [OBE3aT! UX Y IEJUHY U jOII jemHOM 00jacHUTH (yHKIHjy cBakor exeMeHTa. Ha Taj HaunH he ydeHHK MMaTH jacHy IPENCTaBy O
(YHKIHjH ¥ 3HA4Yajy CBAKOT €IeMEeHTa y KOHKpeTHoM ckiomry. [ToBesarn ca Temom Torepanimje Kpo3 MpuMep YBPCTOT Halerama YHYTPAIIBET 1Ip-
CTEeHa JIeXKaja 1 pyKaBIla BpaTHIIa, a Kao IPUMep HaJlerama MOXKe ce HaBEeCTH U Be3a KIIMHA ca JKJIe00BIMa y ITTaBUMHH OOPTHOT €JIEMEHTA U BPaTHIIa.

Cazprkaje KOju ce OJHOCE Ha 3aKOBHIIC M BPaTHIIa OBE3aTH ca HaydeHUM n3 MexaHnke u3 Moaynaa OTIIOPHOCT MTepHjalia TIe Cy YICHHIN
paguiay AMMEH3MOHHCAaRkEe 3aKOBHIA Ha Halpesame Ha cMumame. Hema morpebe na ce page mpopadyHH 3aKOBHIIA M Bparmia. Takohe, Moxe ce
M3BPIINTH TpaHC)Ep 3Hama Koje Cy yUSHUNN CTEKIH IIPU AMMEH3HOHHCAky PaBaHCKHX HOCada Ha caBHjame (Moxyn OTIOPHOCT MaTepHjana u3
MexaHnuke) 1 00jaCHUTH BUXOBY IIPHIMEHY Ha popadyH Bparuiaa. OBUM he yueHHIM CXBaTUTH 3Ha4aj HaydeHOT U3 MexXaHHKe.

W3BpmmTa Kopenanujy ca MammHCKIM MaTepujaainMa, MexaHukoM, EnexTpoMamimHCKoM IpUIpeMoM B TeXHHYKAM PTameM.

Canpxaje Tporpama je HeOoIIXO[HO Pealli30BaTH CaBPEMEHNM HACTaBHUM METOJlaMa U CPEACTBHMA. Y OKBHPY CBake IPOTrpaMCKe IENUHE,
ydeHuke Tpeba 0croco0sbaBaTH 3a: CaMOCTAIHO TPOHAJIAXEhe, CHCTEMAaTH30Bakbe U KopuITheme HH(popManrja U3 pa3IHInTHX H3Bopa (CTpydHA
JMTEepaTypa, HHTEPHET, YacOIICH, YIIOSHHUIHN); BU3YeITHO OnaXkame, mopeheme 1 ycrnocTaBbame Be3a m3Mel)y pasnmunTux cagpikaja (HIIp. MOBe-
3HWBambe Cajpikaja MpeaMeTa ca CBAKOAHEBHUM HCKYCTBOM, CaJipXKajuMa APYTHX IPeaMeTa U JIp.); THMCKH paJ]; CaMOIPOIICHY; IPE3CHTAIN]y CBO-
JUX pazioBa U TPYITHHX IpojeKara U e(hUKacHy BU3YEIHY, BepOaTHy U MHCaHy KOMyHHUKaILH]y.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUHEHUKA

YV HacTaBU OPHjEHTHCAHO] Ka I0CTHU3amy MCX0Ja IpaTe Ce U BPeHy]jy MPOLeC HacCTaBe U yuera, NOCTUrHyha yueHuka (IpofyKTH yuema) 1
concTBeHu paj. HacraBHuK TpeOa KOHTHHYHPAHO Ja IPATH HAIpeiaK YUCHHUKa, KOjU ce OIviesia Y HauMHy Ha KOjU YYCHULH NMapTULHUINPA]y, KAaKO
HPHKYIUBAjy MO/IaTKe, KAKO apryMEHTYjy, €BallyHpajy, JOKyMeHTYjy UTA. [la Ou BpenHOBame OMI0 00jeKTHBHO U Y QYHKLHUjU yuera, TOTPeOHO je
YCKJIQIUTH HUBOE UCXOJ1a I HAUMHE OLICHHBAbA.

Ipaheme HampenoBamba yueHHKA CE OJ(BHja HA CBAKOM 4acy, CBaKa aKTHBHOCT je 100pa IPHIIMKA 3a NPOLECHY HAalpeJOBamba U J1aBame IOo-
BpaTHe HH(pOpPMAalKje, a OLICHUBAKBE YUYCHHKA Ce OABUja y CKiIaxy ca [IpaBHIIHHKOM O OLemUBambY. YUeHHKe Tpeba ocrocobsbaBaTi U 0XpabpH-
BATH Jla NIPOLICHY]y CONCTBEHH HAIPENaK y OCTBapHBamby 3a/aTaka NpeMeTa, Kao M Halpeaak APyrux y4eHHuKa y3 oarosapajyhy apryMeHTamujy.

CyMaTHBHO OLICHUBAMbE je BPEIHOBamkE NOCTUrHyha yueHHKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OLiCHE ce 100Hjajy M3 KOH-
TPOJIHUX WM MHCMEHUX PajioBa, TECTOBA, YCMEHOT MCIMTHBAKA, CAMOCTAIHUX WIM TPYIHUX pajgoBa yueHuka. Ilopen Tora, yueHHULH ce MOTY
CYMaTHBHO OLICEbUBATH M KPO3 AUCKYCHjy Y PaJHOHULM, KaOMHETy WM CIELMjaM30BaHOj YYHOHUIIM YKOJIMKO yYEHHMK MMa HJeje, 3aKibydyje,
HPETIO3Haje eNIeMEeHTE... Y TOKY CyMaTHBHOT OLCH:HBaba IOACTUIIATH YUCHHKE Jla jeIHU APYrUMa I0CTaBJbajy MUTamka, UCIPABE IPELIKY, ITHTATH
J1a JIK Ce CIIaXe ca OIrOBOPOM, TPAXKUTH Ja apIyMEHTOBAaHO OpaHH CTaB.

VY (hopMaTHBHOM BpeHOBabY HACTABHUK OM TPeOaJIo 1a IPOMOBHILIE IPYITHH JUjaJIOT, 1a KOPUCTH MUTamka Aa OM reHepucao rnoparke u3 had-
KUX MJIeja, aJli U J1a TIOMOTHe Pa3Boj haukux uzeja, Aaje ydeHUnnMa noBparie nHpopMmanuje, a noBparHe nHdopmMaiuje 100ujeHe o] yueHuKa Ko-
PMCTH J1a IPUJIArOAU NOJy4aBare, 0Xpadpyje YUeHHKE [1a OLiekbY]y KBAJIUTET CBOT paja. F1360p HHCTpyMeHTa 32 pOpMAaTHBHO BPEJHOBAKE 3aBUCH
0]l BPCTE aKTHBHOCTH KOja ce BpeaHyje. U mopern Tora mto je oBaj MpeAMET HUje IMpeTepaHo arncTpakTaH, yYeHUIM BehnHy enemeHara Mory ja
BHJIE M CAMOCTAJIHO U y CKJIOILY, Ca/{pKaj UM je IIOTIIyHO HOB M YIJIABHOM TELIKO MPUXBAT/bUB. 3 TOr pasiora, Kpo3 KOHKPETHE IPUMEPEe YUCHHUKE
Tpeba NOACTHIATH Ha Pa3MUIIBAE, CAMOCTAIIHO 3aKJby4YHBAKbE, OXPAOPHUBATU U NIPATUTH HBUXOB HAIPEIaK.



Ha3us npeamera: [IPOI'PAMUPAILE

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAIBE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTnuHa HacraBa Hacraga y 6moky
I 68 68

Hanomena: y Tabenu je npukasan roauiimbu GOHI 4acoBa 3a CBaKK O0JIMK pajga

2. INJbEBU YUEIbA:

— Yno3HaBame y4eHHKa ca YJI0roM IporpaMUpama y CaBPEMEHO) TEXHHUILIH

— Ocroco0sbaBame y4eHNKa 3a allTOPUTAMCKO pelliaBambe npobiema

— Ocroco0sbaBame y4eHHKa 3a Pajl y IPOrpaMCKUM OKpYKSHHMa

— Ocroco0JbaBame y4eHHKA 3 IPECIUKABABE AJITOPUTMA Yy IPOrPaMCKH KO

— OcnocobspaBarme yIeHHKa 32 IPOrpaMCcKy KOHTPOITY MHKPOKOHpOIepa

— Pa3Bujame croCOOHOCTH KO YUCHHUKA 32 aHAIM3Y U OTKJIalkamke Ipelaka y mocrojeheM alropuTMy U IporpaMCcKOM KOy

3. HABUBU TEMA, UCXOIU YUEA, IIPEIIOPYYEHU CAJIP)KAJU U K/JbYUYHHU ITIOJMOBU CAIPIKAJA

HCXOIU

TEMA
ITo 3aBprueTKy Teme yueHuk he Outh y cramy ja:

MPENNOPYYEHHU CAAPXKXAJN / KJbYUHU ITIOJMOBHU CAZIPIKAJA

* HaBeJle Pa3IuKy u3Mely nporpamckux 1 markup jezuxa * [Iporpamcku je3unu

* oGjacHu pa3nuKy n3Mely MporpaMcKuX je3uka BUIIEr U Hibker | * Markup jesniu
HUBOA * Pasnuka n3mely nporpaMcKuX je3uka BULIET U HIKET HUBOA

* 00jacHH I10jaM OKpY’Kerba 3a Pa3Boj * Pa3BOjHO OKpYXeHje

* HaBeJIE PA3JIUKY U3Mel)y CTPYKTYpHOT U HECTPYKTYpPHOT * Pasnika u3mel)y CTpyKTYpHOT U HECTPYKTYpPHOT IIPOIPaMCKOr KoJa
IIPOTrPaMCKOT KoJa * Pe3epBucane peun y nporpaMupamy

* neduHuUIIe KIbyYHE Pedd y HPOrpaMCKOM KOy * TunoBu nojaraka

* OImUIIC I'leaM THIIa IMoJaTKa . JCSI/I].U/I Cabux u jaKI/IX THUIIOBA

* HaBejie PasiuKy u3Mely je3uKa jakux U caabux TUIOBa

YBoa y nporpamupame

K/byunun nojMoBu: HaBoj, KJIMH, YHBHja, €aCTUYHA BE3a

* 00jacHM 3HaYEeHE ANTOPUTMA
* HaBejie rpaduuKe npuKase aropuTaMCcKux 6JI0KOBa

3ajJaTaKa
ucnura UCIpaBHOCT UPaHOI AJITOPHUTM:
AJropuT™MHN * Uuc a MCIIPABHOCT KPEUPAHOI aJIro| a

HHCY KPEUPAHUM aJITOPUTMOM

IPaHNYHUX CIy4ajeBa

* Kperpa aJropuTaM 3a PelaBamke jeTHOCTABHUX MPOTPaMCKHX
* YICTIMTA TOK U HA4YMH M3BPLICHa KPEUPAHOT arOpHTMA
* neuHUIIE KOjU Cy TPAHUYHHU CITy4ajeBe TIOKPUBEHH a KOjU

* OHTI/IMH3yje Ha4YMH U3BPUICHA U TOK KPEUPAHOT aJIrOPpUTMa
* Hajorpajau l'lOCTOjehl/I aJropurTaM 3a IMOKPUBaE KEJbEHUX

* [Tojam anroprnma

* I'paduuku nprkas OI0Ka yIa3HUX OJHOCHO M3JIA3HKUX MapameTapa Kao u 6oka
Hapen6e

* I'paduuku nprikas ¥ HAYWH U3BPIICHHA Hapea0e rpaHama

* [Ipaheme Toka anroputMa

* I'padnuxy npukas ¥ HAYUH U3BPIICHHA ET/bU U pahieibe ToKa alropuTMa,

* YrexneHn ONOKOBH METJbH M IPaHamba

* B110KOBH BHIIECTPYKOT IPaHaba U pahieibe ToKa alropurMa

Kiby4nu nojMoBu: anropuram, GI0KOBH HETJbHU, OIIOKOBH IPambarba

* XapJBEPCKH TOBeXkKe apayHHo ypehaj ca pauyHapom

apxyuHo ypehajem
* 00jacHM apIyHHO Pa3BOjHO OKPYKCHE

OKpYXKeHY
* [IOBEKE KOMIIOHEHTE Ha apayuHoO ypehaj

* xopuctH dyHKIMje yrpal)ene apaynHo 6uGmoTexe
* Kpeupa nporpam koju omoryhaBa KOMyHHUKALHjy 1

ApAaynHO nporpamMupame .
Py porp P MHTEpaKIHjy n3Mely JBe WM BHIIE KOMIOHSHTH

* IIPUIIPEMH apIyHHO Pa3BOjHO OKPYXKEH-E 33 PaJl Ca OBE3aHHM

* Kpeupa jeJHOCTaBHH NPOrpaM y apyHHO Pa3BOjHOM

* ApIyHHO Pa3BOjHO OKPYXKEHE

* Hardware n GbyHK1IMja OCHOBHUX JIeJIOBA apyHHO KOHTPOJIEpa
« [loBe3uBame apaAyHuHO KOHTPOJIEpA Ca padyHapoM

* OcHoge xopuifiera pa3BOjHOT OKPYKeba

* Tunosu nogaraka 1 OCHOBHE onepal_mje HaJ NpOMEHmUBHUMA
* O6nact 1e(hMHICAHOCTH IPOMEHIBE

* Koncranre

* Kopuniheme Hapenbe rpaHama y KoLy

* Kopuuthemwe netssu y Koay

* Hapenba Bumectpyxkor rpanama (SWITCH)

* [ToBe3uBame KOMIOHEHTH Ha apyHHO KOHTPOJIEp

* Kontpona aururansor usnasa

» OunTaBame cTamba JIUTUTAJIHOT ylia3za

» OunTaBamke CTaka aHAJIOTHOT ynasa

* KoHTposa aHanorsor u3nasa

K/byuHu nojMoBH: ApyHHO, TUIIOBU 110/1aTaKa, TUIIOBU HapeaoH,
KOHCTAaHTCAUTUTAIHH yJia3, TUTUTAJIHU HU3J1a3

4. YITYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAIBLE IITPOI'PAMA

Ha moueTky cBake TeMe y4CHUKE yIO3HATH ca LHJbEBUMa M MCXOJMMAa, IJIAHOM Pajia ¥ HaYMHOM OLeHUBamka. [IpeMeT ce peanusyje Kpo3
BexOe y pauyHapckoM KaOuHeTy. [Ipiiinkom ocTBapuBama mporpaMa ofieJbemhe ce IeNu Ha rpyne a0 15 yuenuka. [lpenopyuenu 6poj wacosa mo

Temama je crnenehu:
* YBog y nporpaMupame: 6 yacosa
* Anroputmu: 24 yaca
* ApayuHo nporpamupame: 38 yaca

Tpu oOpay MOjeAMHUX HACTABHUX jEeJMHHIA KOPHCTUTHU CIMKE, LPTEXke, IPUMepe TOTOBUX MporpaMa WK airopurama. Kopuctutu MynTu-
MeZWjaTHe IIpe3eHTalyje, Karanore npoussohada onpeme u ypehaja u cTpyuHy auteparypy (CTaHAaape, Mpomuce, Ipernopyke).

VY yBOAHOj TeMM yueHHKe YIIO3HATH ca pa3iukoM m3Mel)y mporpamckux jesuka u Markup jesvka xopuctehr nmpuMepe jesuka jeqHor U Ipy-
ror THMa U 00jaCHUTH HAauMH KHUXOBOT QYHKIMOHKCAka U U3BpLIaBamba. Pasniky n3mel)y mporpaMckux jesuka BHIIET U HIDKET HUBOA MPHKA3aTH
KpO3 IIpHMepe je3uKa, 00jaCHUTH YJaJbeHOCT je3UKa O Ipolecopa u OeHeduTe mporpaMupama Ha pa3IniuTAM HABOMMA. Y YEHHKE YIO3HATH ca
Pa3BOjHUM OKpYyKemeM Koje he Outn xopuirheHo y OKBHPY OBOT IpeaMeTa U yrpaljeHuM anaTnma 3a npaheme U KOHTPOJTy Toka mporpama. Ilpe-
TIOPYYCHO Pa3BOjHO OKpYxkeme je Arduino IDE (mocnenma noctymnHa Bepauja). [Ipemopyka je na oBa Tema Oyae oOpal)eHa MpakTHIHO MPHUMEHOM
pauyHapa. Haracuty pasnuky u3mel)y cTpyKTypHOT M HECTPYKTYPHOT IIPOrpaMcKor koja npahemeM Toka 00a Tuna koza. IIpenopyueH jesuk kao



npuMep je jesuk C. YUeHuKe yIo3HaTH ca OCHOBHUM TOJMOM PE3EPBUCAHUX PEYH y MPOTPAMCKOM je3HKY, THIIOBHMA IT0JaTaka, HAYnHOM aedu-
HHCamkba IPOMEHJBUBUX KA0 U Pa3IMKOM M3Mel)y mpoMeHIbHBHX jakor u ciaabor tuna. [Ipenopyka je na ce kao je3uk jakor Tuma Kopucty jesuk C, a
Kao je3uk crnabor THma javascript. 3a je3uK KOju KOPUCTH U jefaH U IPyrd HaYuH UHCTAHIMpPamba IPOMEHBIAX MOXKe ce Kopuctutu CH#.

V Temarckoj LeluHA AJITOPUTMH ITOCEOHY MaXKiby MOCBETUTH Ipahielhy TOKa N3BpIICHA alrOpUTMa, OTKIIAbhamky Ipeliaka i JeUHICAbY
TPaHNYHUX CiIydajeBa Koje ajJropuTaM IIOKpUBa, OHOCHO He mokpuBa. [Ipn u300py MpakTHYHUX 3aJaTak 3a IPTamke alropuTMa 3a1aTke AeHH-
caTH Ha Ha4HMH Jia UX je Morylie MPUMEHUTH y apJlyHHO Pa3BOjHOM OKpYyKemy. IIpernopyka je mpakTHYHO Ha padyyHapy peajn30BaTH:

* JeqHOCTaBHE aJITOPUTAMCKE 3a/1aTKE KOjH 3a LUJb UMajy TpyOy o0pady YHETHX MapamMeTapa apuTMETHYKHM OIlepallijaMa 1 puka3 goouje-

HHX pe3yJTara, Kao 1 3aMeHy BPEAHOCTHU JBEjY IPOMEHHBHX;

* AnropuraMcke 3a/iaTke ca HapeI0OM TpaHama Koja TECTHPajy YCJIOB U 3a Pa3IMYMTe BPEAHOCTH IPOMEH-UBE WM M3pa3a Jajy Apyraduuje

u3Jnase;

 AsropuTaMcKe 3a/1aTke y KOjiMa ce KOPHCTH for rmeTiba 3a u3padyHaBame MaTeMaTHUKUX H3pa3a;

* AnropuTaMcKe 3a/1aTke y KojuMa ce kopucTtr while metiba;

* AnropuTaMcKe 3a/1aTKe y kKojuma ce kopuctu do while (repeat until) metipa;

* AnrroputaMcke 3aJaTKe ca YribeKAeHHM OIOKOBUMA MET/bH M FpaHama y KojuMa he ce 3a peliere KOMOMHOBATH MIPETXOAHO oOpaheHe je-

JIMHHUIIE;

 AnropruMacke 3a/1aTke ca OJOKOBHUMA BHIIECTPYKOT TpaHawa (switch).

V Temarckoj 1earHH ApPAYHHO MPOrpaMHpame oceOHy Naxmy o0paTuTH Ha npaheme TOKa M3BpIICHA M OTKIAKAE IPellaka y KOy
xopumrhemeM anara yrpa)eHnM y apaynHO pa3BojHO OKpykeme. [lopen aprynHo cumysnaTopa KOpUCTUTH U apayuHo ypehaj. [Ipenopyka je mpak-
THYHO Pean30BaTH:

+ JeqHOCTaBHE MpOTrpaMCcKe 3a/1aTKe KOjH 32 IJb UMajy rpyOy oOpaly yHETHX mapameTapa apuTMETHUKUM OIepanrjamMma 1 Mpuka3 1001jeHnx

pe3yarara, Kao ¥ 3aMeHy BPeIHOCTH JIBejy MpoMemHBUX. [Ipenopyka je na ce obpaje OHHU 3a1alu Koju ¢y 00pajuBaHU KpO3 TEMaTcKy Iie-
JIMHY AJITOPUTMH;

» [Iporpamcke 3ajaTke ca HapenOOM rpaHama Koja TeCTHPajy YCIIOB M 3@ Pa3IMYUTe BPEAHOCTH IIPOMEHHBE WIN U3pa3a [ajy Apyraduje u3-

naze. [Ipenopyxka je na ce oOpane oHM 3a1anu Koju ¢y oOpahBaHM Kpo3 TeMATCKy LEMHHY AJITOPUTMH;
* [IporpaMcKke 3aaTke y KOjiMa ce€ KOPUCTH for MeT/ba 3a n3padyHaBambe MaTeMaTHUKUX U3pasa. IIpenopyka je na ce obpaje OHM 3amauu
Koju cy oOpahBaHU KpO3 TEMATCKy LETHHY AJITOPUTMH;

* [IporpamMcke 3aaTke y KojuMa ce KOpuctd while netiba. [Ipenopyka je aa ce oOpaje oHM 3a1a1u Koju ¢y oOpaljuBaHu Kpo3 TEMATCKy 1IeNH-
Hy AITOopuT™H;

* [IporpamMcke 3anmatke y Kojuma ce KOpuctu do while (repeat until) netiva. [Ipenopyka je na ce obpaje OHHU 3amaly Koju cy oOpahuBaHH
KPO3 TEMATCKy LICJIHHY AJNTOPUTMH;

* [IporpamMcke 3amaTke ca yTHEKICHAM OIOKOBIMA TMIETJBU U TpaHama y KojuMa he ce 3a pereme KOMOMHOBATH TpeTXonHo oOpalere jenu-

nute. [Ipenopyka je na ce obpaze OHM 3aaly KOju Cy oOpaljuBaHK KPO3 TEMATCKy LEIUHY AJTOPUTMHE;

* [Iporpamcke 3aiaTke ca 06J0KOBMMa BHIIECTPYKOT TpaHama (swifch). [Ipenopyka je na ce obOpaze OHHM 3afand Koju cy obpaljuBaHu Kpo3

TEMaTCKy LeINHY AJTOPUTMU;

* [ToBe3uBame KOMIOHEHTH Ha apyHHO KOHTPOJIEp;

* IMIIJIeMEeHTHpATH 3a1aTaKe KOji KOMOMHY]Y KOHTPOJIY AUTHUTAIIHOT M3J1a3a M OYNTABAGE CTamba AUTHTAIHOT yila3a i OCTBAPYjy HHTEPaKIIH-

jy m3Mely oBe IBe KOMIIOHEHTE;

» IMnuieMeHTHpaTu 3a1aTak Koju KOMOWHYje KOHTPOJY aHAJOTHOT M3jia3a U OYHTaBamhe CTamka aHAJOTHOT Yla3a U OCTBApYje MHTEPAKLIU]Y

n3mel)y oBe 1Be KOMITIOHEHTE.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YYEHUKA

dopmMaTHBHO OLIEHUBabE, Ka0 Mozen Npahema HanpeaoBamba YUeHHKA, Ce O/IBHja HAa CBAKOM 4YacCy M CBAaKa aKTUBHOCT je 100pa NpHiIHKa 3a
NpOLIEHY HANpeaoBamka U JaBambe noBparHe nHpopmanmje. [locturayha ydyenuka je moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. pouecy
yueha); HOCTaBJbakbe [TUTaka W/ JaBabe Or0BOpa y CKJIay ca KOHTEKCTOM KOjH ce 00jalllbaBa; HO3UTHBHOM OJHOCY IPeMa OIPEMH; U3pay
3aj1aTaKa, HCTPaKMBAYKHUX TPOjeKara M CIl.; IPE3CHTOBAbE CaapKaja, npalielhe MOCTHIHYTOCTH MCX0/a, TIOMON IPYroBUMa U3 OCJbCHha y LHIbY
caBla/iaBara rpajusa 1 CiI.

Vuenuke Tpeda 0cnocobsbaBaTi 1 0XpaOpUBATH Ja IIPOLEHY]y COIICTBEHU HAIpPElaK y OCTBapHBamy MCX0Jd, Ka0 M HalpeaaK Apyrux yde-
HHKa, y3 oarosapajyhy aprymMeHTanujy.

Ha kpajy cBakor yaca vy akTHBHOCTH HAalPaBUTH KPAaTKy aHAIM3Y JOCAJAIIbEr paaa, 00aBe3HO MOXBAIUTH YYEHHKA 32 OHO WITO je MOCTH-
rao U 00pa3JIoKHUTH IITa MOXKE U Tpeda J1a MONpaBy /UK Ypajau.

IToTpeOHO je OCMHUCIUTHU BHUILE THIOBA Pa3IMYUTUX aKTHBHOCTH Ca HNPOIYKTUMA Pa3IMYUTOI HHBOA CIIOKCHOCTH M YTBPIWTH OYCKHUBaHE
UCXOJIe, a MPeMa BbHMa H KPUTEPHjyMe BPEAHOBAbA.

OnemrBambe YUCHHKA ce OfIBHja y ckiany ca [IpaBuiHuKOM o onewuBamy. [IoTpebHO je, Ha MOYeTKy MIKOJICKE TOANHE, YTBPIUTH KPUTEPH]jY-
Me 3a olemHBambe (y ckiany ca [IpaBUITHUKOM O OLCHHBakbY), IPBEHCTBEHO 32 CyMAaTHBHO OLICHHBAKE U Ca BbUMa yNO3HATH yueHuke. CymaTuB-
HO OLICHUBAKE CE MOXKE M3BPILIUTH Ha OCHOBY ()OPMATHBHOT OLICH-HBaha, Pe3ylTaTa/pelieha MpoOIeMCKOT M ITPOjeKTHOT 3a/1aTka, pahemeM
paja ydeHHKa — OCTBapuBama Ucxona U cil. HauwH yTBphHBama cyMaTHBHE OlleHE YCKIQJANTH Ca MHAWBUIYyATHIM OCOOMHAaMa yYEeHUKA.



Haszus npeamera: XUJIPAYJIMIHE U THEYMATCKE KOMIIOHEHTE

1. OCTBAPUBAIbA OBPA30BHO-BACIITMTHOTI PAJIA — OBJIMLIU U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

IIpakTnuHa HacraBa Hacraga y 6moky

YKYITHO

11

68

90

158

Hanomena: y Tabenu je npukasan roauiimbu GOHI 4acoBa 3a CBaKH OOJIUK pajga

2. INJbEBU YUEIbA:

— Yno3HaBamwe y4eHHKa ca HauMHUMa IIPEHOCA eHEePrije y XUAPayJMYHHM U THEYMaTCKUM CHCTEMUMA
— Yno3HaBamwe y4eHHKa ca YJIOroM CBaKe XMAPAyJINYHE U ITHEYMATCKe KOMIIOHEHTE Yy XUAPAYIMYHUM U ITHEYMATCKUM CHCTEMHMA
— OcnocobJspaBame yueHHKa J1a n3adepy oarosapajyhy KOHCTPYKIHjy KOMIIOHEHATa y 3aBUCHOCTH 0J] QYHKIHjE y CHCTEMY
— Vno3HaBame yyeHHKa ca OCHOBHHM 3aKOHHMa XUJIPAyJIHKE U THEYMAaTHKE U FBHXOBOj IPUMEHHU

— Ocroco6spaBame y4eHHKa 32 IPUMEHY TCOPHjCKHX 3Haha MPH PelllaBaky NPAKTHYHUX TEXHUYKHX podiieMa

— Ocmoco6spaBame y4eHHKa J1a IPATH paj] XUAPAYITHYHUX U THEYMATCKUX KOMIIOHEHATa

— OcmocobibaBame yUeHHKA 32 KOpHIITheme KaTajaora mpon3Bohada XuIpaydnuyHiX U MTHEYMAaTCKUX KOMIIOHEHATa

— Pa3BHjame caMOCTaIHOCTH y pajly y4eHHKa

3. HABUBHU TEMA, HCXOU YYEA, IIPEIIOPYYEHU CAAPKAJU U KIbYYHU ITIOJMOBHU CAJIPKAJA

TEMA

HCXOIHU
ITo 3aBprueTKy TeMe yueHUK he GUTH y cTamy aa:

HNPENNOPYYEHHU CAJPKAJU / KJbYYHU IOJMOBHU CAIPIKAJA

OcHoOBe THeyMaTHKe,
CBOjCTBA U POMEHe
CTama Ba3lyxa

* 1e(UHULIE OCHOBHE [10jMOBE Y [THEYMATHIH

* HaBCC NMPUMCHY ITHCYMATHKE Y TEXHHUYKHM CHCTCMHMa

* 00jaCHH NPEJHOCTH U HEIOCTATKE IPUMEHE THEYMATHKE y
TEXHUYKHUM CUCTEMHUMa

* neduHUIIE CBA CBOjCTBA Ba3IyXa

* paznm(yje " IpeTBapa jeIl]/IHl/l]_IC MHEYMATCKUX BEINYNHA

* HaBe/ie Ae(UHULIM]e OCHOBHUX 3aKOHA IPOMCHE CTarba
Bazayxa

* 00jacHH IIPHMEHY OCHOBHHX 3aKOHA IPOMEHE CTamba Ba3lyxa

* OCHOBHH TI0jMOBH ITHEYMAaTHKe

* [IpuMeHa THEYyMaTHKe y TEXHULH
* [IpetHOCTH M HEIOCTALH IIPUMEHE ITHEYMATUKE Y TeXHHUIH
* [ITHeyMaTCKH IPEHOC EHeprije

* I'yctuna

* Temneparypa

« [Ipurucax

* CTHIIJBUBOCT

* Braxnocr

* ['ej-JIncakoB 3aKoH

* Bojn-MapuotoB 3akoH

* [llapsoB 3aKkoH

Kiby4Hu nojMoBH: IHEYMaTHKa, Ba3ayX, IPOMCHE CTarba Basqyxa

EjeMeHTH 32 IPOM3BOAIbY,
AUCTPHOYIHjy 1
Nnpunpemy caujesor
Ba3yxa

* pa3NHKyje BPCTE KOMIIpecopa mpema IPHHIHILY paja

* OTIHIIIE IVIABHE JICIOBE PA3THUHTHX KOMIIpecopa

* 00jacHM Ha4YMH Pasia U yJIory KoMIIpecopa

* 00jacHH YJIOTY Pa3INIMTHX BPCTA pe3epBoapa

* OIHILIC KOHCTPYKIHUjy pe3epBoapa

* HaBe/Ie IVIABHE JICJIOBE Pe3epBoapa

* 00jacHU BPCTY U HAMEHY BE3HBHHUX eJieMeHaTa

* o0jacHN HaMeHy (uuTepa, 3ayJbUBavYa U PEryaaTopa NPUTHCKA
y IIHEyMaTCKOM CHUCTEMY

* HaBCC IITA YUHM IPUIIPEMHY I'PYITy 3a Ba3ayXx

* Ha NpUMepUMa 00jaCHH NPHHIIMI PajJia i NPUMEHY TIPUIIPEMHE
Tpy1e 3a Ba3ayx

» Kommnpecopu (3anpeMuHCKU U Op3UHCKH-TypOO)
* PesepBoapu

* LleBu, 1peBa U IPUKIbYYLH

* Qunrepu

* 3ayJbuBaun

* Perynaropy npuTucka

* [Ipunpemua rpymna 3a Basayx

K/by4HH NOjMOBH: [IPOM3BO/[HHa KOMIIPHMOBAHOT Ba3ayXa, AUCTPUOyLHja

KOMIIPUMOBAHOT" Ba3ayXa, MpUIpeMa KOMIIPHUMOBAHOT Ba3ayxa

TIHeymMaTCKH M3BPIIHYA 1
YIPaB/bAYKH eJIeMeHTH

* Pa3IMKyje MHEYMaTCKe H3BPLIHE EIEMEHTE PeMa HauuHy
KpeTara

* 00jacHN IPUHLKII Pajia ¥ KOHCTPYKTHBHE KapaKTEPUCTHKE
LUIMHAApA

* ONUIIE MPHHIIAI Paja MHEYMAaTCKUX MOTOpa

* Ha IIpEMEpPHMAa U3 TEXHHYKE [IpaKce 00jacHH PUMEHY
[IHEYMATCKUX MOTOpa

* HaBeJIe KapaKTepPUCTHYHE BEHTHIIC U Pa3BOJHUKE KOjH ce
OpUMeEbYjy y MTHEYMaTHI

* 00jacHM IPUHIMII pajia ¥ 00elIeKaBarbe PA3BOJHHKA

* pa3JMKyje TUIOBE BEHTUIIA IPeMa IbUXOBOj IPUMEHU

* oGjacHu yJory npurymmBada oyke

* 00jacHM IPUHLIKII pajJia NPUryLInBada

* o0jacHN HaAMEHy ¥ NIPUHIHUI QYHKIHOHNCAha KOMONHOBAHHUX
eleMeHara

* TpaHCnaTOpHYU M3BPIIHHU EIEMEHTH-IIHIHHAPH (BPCTE, KOHCTPYKIIMja UTA.)

* OOpTHU U3BPILIHU €1eMEHTH (ITHEYMaTCKU MOTOPH)
* Bentumm

* PazBouuiu

* [Ipurymupauu Gyke

* KoMOMHOBaHM €71eMEHTH (TaKTHH JIAHIM ¥ BEHTHIIN Ca KalllEbEHhEeM. ...)

K/byuHH NOjMOBH: LIMINHAPH, THEYMATCKH MOTOPH

VYrpaama u oapKaBame
HHEYMATCKHX
KOMIIOHCHaTa

* YUTA TEXHUYKY JOKYMECHTALMjy U YIYTCTBA 33 YIPaaby
TTHEYMAaTCKHUX KOMITOHEHaTa

* HaBejle orepalije  peaocie]] MOCTynaka IMPUIHMKOM yrpajiibe
TTHEYMaTCKHUX KOMIIOHEHaTa

* HaBE/IC NIPUHLMIIC OApKaBaba ITHEYMAaTCKUX KOMIIOHEHAaTa

* o0jacHu 3Hauaj oApKaBarba ITHEYMaTCKUX KOMIIOHEHATa

* [Iperio3Ha 1 onuile Hajuenihe HEMCIIPAaBHOCTH Y paLy
TTHEYMAaTCKHUX KOMITOHEHaTa

* TexHuuka JOKyMEHTaLHja 32 yrpaiby THEYMAaTCKHX KOMIOHEHATA

» OcHOBHE Orepanyje 1 HOCTYIIHN YIPambe
. O}:[p)KaBaH,e TIHEYMAaTCKHUX KOMIIOHEHaTa

* Hajuermrhu kBapoBH ¥ 3aCTOjH y pajly MHEYMAaTCKUX KOMIIOHEHATa

KJ'by‘lH“ l'leMOBHZ yrpaama MHEYMAaTCKUX KOMIIOHCHATA, OAP’KaBambe ITHEYMAaTCKUX

KOMITIOHEHaTra




OcHoBe XuapayJauKe u
XH/IPOCTATHKE

* neuHUIIe OCHOBHE [IOjMOBE y XUAPAY/IULN

* HaBe/IC MPUMCHY XHAPAYIHKE Y TEXHUYKAM CHCTEMUMa

00jacHU MPETHOCTH U HEJIOCTATKE IPUMEHE XUAPAYIUKE Y

TEXHHYKUM CHCTEMHMa

* nedunumie GU3NYKa CBOjCTBA TEYHOCTH

* pa3NuKyje paJHe TeYHOCTH, BHXOBE OCOOMHE Kao U NPUMEHY
Y 3aBHCHOCTH O] THX 0COOMHA

* ne(UHUIIE XUIPOCTATHIKH IPUTHCAK

* pa3NHKyje CBe BPCTE MPUTUCKA (MOTIPUTUCAK, HAIPUTHCAK,

aTCOyTHU MPUTUCAK)

oGjacHu ITackaioB 3aKOH H ECTOBY PHMECHY

* 00jacHN XUAPOCTATHYKH TTapagoKC

* neMHUIIE CHITY OTHCKA M IUIMBAkbE Tela

* objacHn ApXHMEI0B 3aKOH

* OCHOBHH MOjMOBH XUJIPayJIHKe

* [Tonpydje nmpuMeHe XUapayInKe

* [IpeanocTy 1 HeHOCTALM IPUMEHE XUAPAYINKE Y TEXHULN
* Xuapay udHH IPEHOC eHepruje

» ®u3nyKa CBOjCTBA TEYHOCTH

* (HECTHIIUBMBOCT, I'yCTHHA, BUCKO3HOCT)

* Pagne teunoctu

. Xl/l}lpOCTaT]/l‘IKH TIPUTHCAK OJ1 CIIOJhALIIbUX CHIIa

* [TackasoB 3aKkoH

* XI/UlpOCTaT]/l‘{KH TIPUTHCAK OJ1 COTICTBEHE TCIKUHE TCYHOCTH
* XUJPOCTATHYUKH [APaT0KC

+ Cula IOTHCKA U IUIMBAkE Tena

* ApXUMEJI0B 3aKOH

K/by4Hn nojMoBH: Xuapay/Iuka, XUIPOCTaTUKa

Kunemarnka n TuHAMUKA
TE€YHOCTH

* pa3NHKyje BPCTE CTPyjamba TeYHOCTH

* HaBe/Ie OCHOBHE BETHYHMHE CTPYjarba TeIHOCTH (IIPUTUCAK,
MPOTOK, Op3MHa CTpyjatba)

00jacHM jeJHAYNHY KOHTHHYHTETa

00jacHH OCHOBHE CHEPIeTCKE NapaMeTpe CTPyjarba TeUHOCTU
(KMHEMaTHYKy, IIOTCHIUjaIHy ¥ IPUTHCHY SHEPTHjy)

* neuHUIIE BPCTE IyOUTaKa €HEPIruje TeUHOCTH IIPHITHKOM
cTpyjama

oGjacHu BepHyiHjeBy jeJHAYHHY U BEHE 00INKE

OIHIIC BPCTE HCTHLAKbA

npuMeHn BepHyinjeBy jeHaunHy Y peliaBarby pasinauThX
npobiemMa cTpyjama TeHHOCTH

* e MHHIIE IPOTOK

* neHHUIIEC XUAPAYIHIHH YaAp

* HaBe/Ie IPUMEP HACTaHKa XMAPAYIHYHOT yaapa

o0jacHH Ha4KMH yOnaXkaBarba XUIPayJINYHOT yaapa

* Bpcre crpyjama Te4HOCTH (JJaMHHAPHO U TYpOYJICHTHO CTpyjarbe, PejHoiicos 6poj)
* OCHOBHE BEJIMYHHE CTPYjarba TCYHOCTH

* JesHauMHA KOHTHHYHTETA

+ EHepreTcky mapaMeTpy CTpyjarmba TeIHOCTH

* Bepuyujesa jenHaqnna

* Ucrnnarme Kpo3 0TBOPE U HAIJIABKE

* XuapayaudHu yaap

* KaBuramuja

l(.l'by'-ll‘ll’l l'leMOBl/[: KHMHEMATUKAa TCYHOCTHU, IMHAMHUKA TCUHOCTH

Kommnonenre 3a 1o6ujame
XHpayJuyHe eHepruje

* Pa3MKyje BPCTE XUAPAYIMYHUX IyMIHU IPeMa IPUHIHUILY paja

* ONMILE IVIaBHE JICJIOBE U IPUHIMII pajia Pa3IMuUTHX BPCTa
yMITH

* 00jacHM MOTYhHOCTH NPUMEHE IyMITH IPeMa BHXOBHM

KapaKkTepuCTUKaMa

00jacHH MPUHINI Paja XUAPAYINIHNX arperara

* ONUIIE XUPAYITMYHE AKYMYJIaTope

00jacHHM HaAMEHY XHApPayINYHHUX aKyMyIaropa

* XuapaynudHe mymie
» XuspayanuHu arperati
* XuapayaudHu aKyMyIaTopu

Kibyunu nojMoBH: [00Hjambe XuapayIuiHe eHeprije

XujpayIM4HH H3BPLIHH,
YNpaB/bauKH 1 NoMohH1
eJIeMEHTH

00jacHM MPHHLHIT pajia XUAPAYITHIHUX PAAHUX LHINHAApA
006jacHH PUHLNII PajJia XUAPAYIHIHUX MOTOpa

* Ha IPUMEPUMa U3 TeXHHYKE TpaKce 00jaCHU NPUMEHY
XUIPayINYHHX MOTOPa

00jacHM MPHHIIAI Pajia Pa3BOJHUKA

* pa3NHKyje BPCTe aKTUBHPambha Pa3BOHHKA

* Ha LIEMH XHIPayINYHe HHCTaNanuje odenexana pa3BOIHUKE
* pa3NIMKyje TUIOBE BEHTUIIA IPEMa IPHMEHH

* pa3iuKyje noMohHe XuapaylInuHe KOMIIOHEHTe

* 00jacHM BpCTe M HAMEHY CBaKe 0ojf TOMONHHUX KOMIIOHEHATa

* TpaHCIaTOPHN M3BPUIHU XUAPAYIHIHN €TEMEHTH

* Porauujcku U3BPIIHU eIeMEHTH (MOTOPH)

* XuapaynudHN pa3BOIHUIN (II0/IENa, AKTUBUPAE, 03HAYABAKLE...)

* Xuapay udHU BeHTHIH (BEHTHIIM IPUTUCKA, BCHTHIN IIPOTOKA, HEIIOBPATHU BEHTUIIN,
3ayCTaBHH BEHTIIIH, 1€0IOKHpPajyhy HETOBPATHH BEHTHIIL...)

* 3aNTHBHHU €IEMEHTH

* BesuBnu enemMenT

* PesepBoapu

* I'pejaun u xnaamany punrepu

K/byuHH NOjMOBH: XUAPAYIUIYHUA MOTOPH, PAa3BOAHUIIN, BEHTUIIH

Yrpaama u oap:kaBame
XHAPAYTHYHHX
KOMIIOHEHATa

* YUTA TEXHUYKY JOKYMECHTALM]y U YIYTCTBA 33 YIPaamby

XHJIPAYTHIHIX KOMIIOHEHATa

HaBeJIe Olepalje U PeAoCiIes MOCTyIIaKa IPHINKOM YTpalhe

XUJIPayINYHHX KOMIIOHEHATa

HABE/IC IPUHLUIIC OP)KaBawba XUAPAYIUNYHUX KOMIIOHEHATa

o0jacHM 3Hauaj OpyKaBarba XUAPAYJTNIHIX KOMITOHEHATa

* [Ipero3Ha u onuuie Hajuenthe HEMCIPABHOCTH y pasy
XAAPpAYINIHAX KOMIIOHEHaTa

* TexHHYKA JOKYMEHTALH]A 33 YIPAJbY XHAPAYTNIHAX KOMIOHEHATA
» OCcHOBHe OIepanyje 1 HOCTYIIIHN YIPaambe

* OnprkaBame XUAPAYINIHHX KOMIIOHEHATa

* Hajuerrhu kBapoBH ¥ 3aCTOjH y pajly XUIPayINIHHX KOMIIOHEHATA

Kiby4Hn nojMoBH: yrpajimba XHapayTHdHAX KOMIOHEHATA, 00P)KaBAE XHUAPAYITHIHAX
KOMITOHEHAaTa

Hacragsa y 610Ky

1 BJIOK (30 YJACOBA)

* aHanM3upa cuMOoIIe, KOMIIOHEHTE U Be3e

* 1103Haje NIPOrPAaMCKH NAKET 3a LPTAHC U CUMYJIALNjy
XAAPAYJIUYHUX U THEYMATCKUX LIeMa

* u3paljyje jefHOCTaBHE MTHEYMATCKE IIeMe, CUMYITHpa paj y
CO(TBEPCKOM IAKETy

* I0BE3yje PasINIUTe ITHEYMATCKE KOMITOHCHTE Ha OCHOBY LIEMe

* IpoBepasa (yHKIMOHAIHOCT KOMIIOHCHATA

2 BJIOK (30 YACOBA)

* aHaNM3Upa cUMOOIIE, KOMITOHEHTE U Be3e

* II03HAje IIPOrPaMCKHU MaKeT 3a IPTabe U CUMYJIALHjy
XUJApPayINYHUX U MTHEYMaTCKUX IeMa

* u3pabyje jeIHOCTaBHE XUIpayINYHE MIEeMe, CHMYIIHpa pajl y
cOo(TBEPCKOM MAKETy

* II0BE3Yyje PasIMduTe XUJIPAyTHIHEe KOMIIOHEHTE Ha OCHOBY
meme

* IpoBepaBa QyHKIMOHATHOCT KOMIIOHEHATa

3 BJIOK (30 YACOBA)

* II0/IECH ITyMITY/KOMIIPECOp Y PagHU PEKUM

* nokpehe noBe3ane komrnoHeHte (ypehaj/mammny ca
[HEYMATCKUM U XUAPAYTHYHUM [OTOHOM)

* ucnipaty paj ypehaja/MalnHe ca THEYMaTCKHM 1
XUIPAYTNIHUM TOTOHOM

* YTBP/M MEPEEbEM Mapamerapa TaqHOCT pajia

» CuM60mn y XUApayInIH ¥ HEYMATHIH
» Co)TBepCKH MaKeT 3a LPTambe LIeMa
+ CnMynanwja pajia XuapayIndHUX U ITHEYMATCKHX LIeMa




4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha no4erky cBake TeMe YYCHHKE YNO3HATH ca LMJbEBHMA M MCXOAMMA HACTaBe, OJHOCHO yuea, IUIAHOM Pajia i HAYWHUMA OLCH-HBaMbA.
TIpenmer ce peanu3syje kpo3 BexOe (68 HacoBa) u kpo3 yacoBe 610k HacTase (90 yacoBa). Onesberbe ce aelu Ha rpyme 10 15 yueHHnKa MpUIuKoM
peanuzanmje BexOu U 610k HacTaBe. Peanu3aiija HacTaBe ce OfIBMja y MEXaTPOHCKO] IIKOJICKO] J1ab0paTopuju JOK Ce YaCOBH OJIOK HACTAaBE MOTY
pean30BaTH U KOJI IMOCJIOABLA KO TI0CTOje YCIOBH.

IIpenopyven 6poj yacosa o Temama je cienehmu:

» OcHOBe NMHEyMaTHKe, CBOjCTBA U IPOMEHE CTama Bazayxa (8 yacosa)

* EnemenTH 3a mpou3BoAY, AUCTPUOYLIH]Y U IpUTIpeMy cabujeHoT Ba3myxa (8 qacoBa)

* [IHeymaTcky U3BPIIHM U yHpaBibadky eneMeHTu (10 yacosa)

* YrpaJma 1 ofipikaBambe ITHEYMaTCKUX KOMIIOHEeHaTa (8 yacoBa)

* OcHoBe xuzpaynuke u xuapocraruke (10 gyacosa)

» Kunemarrka 1 InHaMuKa TEYHOCTH (6 4acoBa)

» KomnoHeHTe 3a 1o0ujame XuapayandHe eHepruje (4 gaca)

* Xuapaynu4Hy U3BPIIHH, YIIPaBJbayKy U MoMohHM enemeHTH (8 4acosa)

* Yrpanama 1 ofipikaBambe XUApayTHIHUX KOMIIOHEeHaTa (6 yacoBa)

W360p MeToza 1 o0iiKa pasia 3a cBaky TeMy oapel)yje HacCTaBHUK y 3aBUCHOCTH OJ] HACTABHUX CaJIpkaja, ClIOCOOHOCTH U NOTpeda yUeHHKa,
MaTepHjaTHuX ¥ Apyrux ycnosa. Kopucruty BepOaiHe MeTone (MeToa yCMEHOT M3Jlarama U AWjaliolika MEeTo/1a), METoIe IEMOHCTpaIHje, TeK-
CTyaJIHO-HJIycTparuBHe MeTozie. IIpeoxkeHn o0auiu paaa cy GpoHTaIHu, paj y TPYIH, paja y napy U HHIMBHIYaJIHH paj.

CBojcTBa TEYHOCTH U racoBa 00paanTH Ha HUBOY HH(MOpMHCAHOCTH J0K [TackaaoBoM, ApXHMEI0BOM 3aKOHY Kao U JeHaYnHU KOHTHHYHUTE-
Ta 1 bepHyMjeBo] jeTHAYMHN TTOCBETUTH Behy Maxmby.

TpunrkoM peanusaiyje TeMa XUIPOCTaTHKA, KHHEMATHKA U TMHAMHKA TEYHOCTH, TJIe Ce U3y4aBajy OCHOBHH 3aKOHHM (IIpenopy4eHu 6poj 4a-
coBa je HemTo Behu) 1 HOTpeGHO je OCIOHUTH ce Ha Npe3Hama yueHnka u3 gusuke u Mexanuke. [Ipernopyka je 1a ce aajy Teopujcka o0jalimema
KJbYYHHUX TIOjMOBA U caJpikaja y3 MpuMepe n3 KOHKpETHe Ipakce a Takohe ce mpernopydyje ypaauTH HeKe jeTHOCTaBHUje padyHCKe 3anaTke. J{o-
OujeHe pesynTare aHAIM3UPATH, MOACTali YUCHHKE Ha JOHOIICHE 3aK/byyaka. Y 3aBUCHOCTH o1 MOryhHOCTH, 100HjeHe pesynTare IpoBepaBaTu
eKCIIEPUMEHTAIHUM ITyTEM.

OBaj mpeaMeT MpeCTaBba IPBU KOHTAKT YYCHHKA Ca HEKUM O]l MEXaTPOHCKHX KOMIIOHEHTH M Ca MEXaTPOHMUKOM YOIIITe, ITa Ou Ouito no-
JKEJBHO Jla ce TPHIIMKOM 00pajie M YIO3HaBamba YYCHHKA ca XUAPAYIUYHUM M ITHEYMAaTCKUM KOMIIOHEHTaMa, y4eHHIMMa oMoryhe KOMIIOHEeHTe
Koje Mory J1a (GM3MYKH BUJIC U ONHUIIAjJy & Pa3INuuTe KOHCTPYKIHje, IPHHIUIIN PajJia U OCTale KapaKTePUCTHKE CE MOTY U3JIaraTu Kpo3 Ipe3eHTa-
Uje, CUMYJIaldje UT.

Cge BpeMe, 10K ce 00pal)yjy koMmoHeHTe Tpeba aHAIM3UPaTH U HCTHLATH Pa3iIHKe U CIMYHOCTH Y KOMIIOHCHTAMa y XUAPAyJIHLH U THEyMa-
THILH, 10 KOMOMHOBaHHX XHPOITHEYMAaTCKUX KOMIIOHEHATA.

Ha kpajy cBakor Mozysna npeiBuheHo je yno3HaTH YUCHHKE ca MPOjeKTOBAmbEM, YIpaahoM KOMIOHEHATa M MPUHIMIMMA OfipKaBama. IIpe-
nopyka je 1a ce oBa TeMa obpal)yje Kpo3 KOHKpEeTHe IMpUMepe U3 Mpakce, ako je TO U3BOIJBUBO, Aa O ce yYCHHUIMMA MPUOIMKUIN TPUMEPH U3
pEaIHOT OKPYKEHa.

TTomTo je mpensulen Bemuku 6poj yacoBa OJIOK HAcTaBe, MPENOPYUYje CE Ja TH YacOBHU Oyay MpHIpeMa 3a yBoheme y mpeaMeT y TpeheM
paspeny XuapayaudHH U ITHEYMAaTCKH CHCTEMH Kao 00jeKTH ympasibama. HacTaBa y OioKy je mpeaBubeHa na ce peanusyje kpo3 Tpu Teme. Ha
[IPBOM M JIpYroM OJIOKY MOTPEGHO je 1a ce YUCHHIH YII03Hajy AeTaJbHHje ca CUMOOIMMa KOMIIOHEHATa, JIa M Ce IPE3EHTYje IIPUHLIUITH U IIPaBHia
3a [PTame MHEYMAaTCKUX U XUIPayIHYHHX LIeMa, CHMYJallija HallpTaHuX 1IeMa y COTBEPCKOM ITAaKETy H Jia OHM CAMOCTAJIHO HALPTajy U CHMY-
JMpajy jenHocTaBHUje meme. [1oToM, 1a Ha OCHOBY Hal]pTaHe M CUMYJIMpPaHE LeMe, U3BpIIe 0Ja0up KOMIIOHEHATa U Jla UX I0CTaBe M MOBEXY Ha
JUAAKTUYKUM [THEYMaTCKUM U XH/PayIMYHUM CTOJIOBHMA M IIpoBepe (QYHKLHMOHAIHOCT.

Ha tpehem 610Ky, yuenunu Beh Mory na Memajy U MofielIaBajy apaMeTpe IyMIe/KOMIIPecopa, BEHTIIIA U OCTAJINX KOMIIOHEHATa.

TToce6an ocBpr, Ha O5IOK YacoBHMa, Tpeba MOCBETUTH MepaMa 6e30eJHOCTH 1 3alITUTE Ha pay.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEILUBAIE YYHEHUKA

Kana je y nutamy HacTaBa OpHjeHTHCAHA Ka HCXOJAMMa, MOpa Ce MPATHTH HANPEIaK yYCHHKa y KOHTUHYUTETY. BpeJHOBame 0CTBAPEHOCTH
UcXona BPUINTH Kpo3: npaheme 0CTBapeHOCTH MUCX0/1a, TECTOBE 3Haha M TECTOBE MPAKTHYHUX BEIITHHA. [IpaBHIIHOM MPOLICHOM ,,iyOuHE” ycBa-
jama 3Hama (3Hame, pa3yMeBame, MPIUMEHa, aHalIn3a, CHHTE3a, eBalyalllja), HACTAaBHHUK IPABIITHO BPEIHYje MPOIEC HACTABE U yUeHa, MPOLYKTE
y4ea M CONCTBEHU Pal.

CyMaTHBHO OLICH:HBaE MOTPEOHO je BPLIUTU Ha KPajy CBAKE pealM30BaHe TeMe (WM Y TOKy peanusanuje teme). CymaTHBHE OLIEHE ¢e MOTY
W3BECTH M3 Pa3jINUUTUX HAYWHA BPEIHOBaba (KOHTPOJHHU 33/1allH, IPAKTUYHH 33Jalll, YCMEHO HCIIMTHBAbE, CAMOCTAHHUX paJioBa, IPYIHUX pa-
noBa). [TorpeOHO je O3BONIMTH J1a yUSHUIN OLEHY]y jeIHH ApyTe Kao U Ja BpIe CaMOIIPOIIEHy OCTBapeHHX ncxona. OuemnBame Mopa 1a Oyne y
ckiay ca [IpaBUIIHUKOM O OLICH-UBAIbY.

VY ToKy peanuzaiyje HaCTaBe U3 jeAHOT MOAyJa, HACTABHUK Jaje MPHUINKY YYCHHKY Ja MOIMPaBU OLIEHY U3 MOIYJA KOjU Cy paHHUje peain3o-
BaHH.

WucrpymenTe 3a GopMaTUBHO OLiCHUBAKE HACTABHUK OMpa IMpeMa BPCTH aKTHBHOCTH KOja ce BpelHyje. Y Mpolecy yuerma HACTaBHHK je
MOJIepaTop KOjU ycMepaBa M MOJCTHYE Pajl yUCHHKa, yCMepaBa UX Ha M3BOpE yuera, HauMHe NPUKYIJbaba U aHAIN3e 10jaTaka, HaBOAU UX Ja
apryMeHTOBaHO OpaHe CBOje CTaBOBE, MTOJCTHYE THMCKHU Pajl, yBaKaBame PasIniUTHX MULIUbeHka. HacTaBHUK aHMMHpPa Y4eHHKe, 0Xpabpyje, Ko-
pUCTH HJeje YYCHUKA 32 aHAIM3y KIbyYHHX [I0JMOBA U cajpxkaja. HajoutHuje je na ce y4eHUKY J03BOJH Ja U3HECE CBOjE MUIIUBEHE, a 3aTUM KPO3
IPYNHY AUCKYCH]jy BPLIMTH QHAIU3Y M apIyMEHTOBAHO 3aKJbyYMBAaTH O MCIPABHOCTH MHUILbEHaA (YBEK KPEHYTH O NMO3UTHUBHHUX CTPaHA M3HETOT
MHILbeha yueHrnka). HacraBHuk npusarolasa mogyuyaBambe Ha OCHOBY MOBpaTHe nH(popMalmje Kojy 100uja o1 yIeHHKa.



Hasus npeamera: EJJEKTPOHUKA

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKYITHO

IIpakTnuHa HacraBa Hacraga y 6moky

11

68 34

102

2. IU/bEBU YUYEIbA:

— Yno3HaBame ca (PM3MUKUM [10jaBaMa U IIPOLECUMa y eJIEKTPOHUIIN Ha OCHOBY MOJZIeNIa U TEOpH]a;

— Yno3HaBame ca OCHOBHHM €JIEKTPOHCKHM KOMIIOHEHTaMa, ’bUXOBHM KapaKTepHCTHKAaMa ¥ IPHIMEHH Y €JIeKTPOHCKUM KOJIHMa;
— Yno3HaBame ca OCHOBHHM ITOjJMOBHMA O JTUTHTAIHIM KOJIMMa U JUTHTATHUM HH)OpPMaIjama;

— Yo3HaBame ca MojadyaBadkuM KOJMMa U U3BOpUMa 32 HAIlajame;
— Ocroco0sbaBame 3a aHAIN3Y U PeIIaBabe SIEKTPOHCKUX KOJIa;
— Ocmoco0sbaBame 3a Meperba U3 00JIACTH EIEKTPOHUKE;

— Ocmoco0sbaBame 3a aHaJIN3Y, 00paly U IIPe/ICTaB/babe PE3y/ITaTa Mepema;
— Pa3Bujame criocOOHOCTH M BEIITHHA 32 IPUMEHY 3Hamba U3 eIeKTPOHHKE.

3. HABUBHU TEMA, HCXOJHU YUYEIBA, IIPEIIOPYYEHU CAJIPKAJU U KIbYUYHH ITOJMOBHU CAJIPKAJA

* HABEJIC YCIIOBE 3a PaJl MI0j¢/INHNX THIIOBA TPAH3HCTOPA;
* OIHILIE PaJ] TPAH3UCTOPA KAa0 PEKUIaua;

TEMA HCXoIn NPENIOPYYEHHU CAIP)KAJU / KJbYUYHHU TOJMOBH CAIPIKAJA
ITo 3aBprueTKy TemMe ydeHuK he OuTH y cramy na:

* o0jacHn MHBEP3HY U AUPEKTHY nosnapu3auujy PN croja * lupektHo 1 nHBep3HO nonapucanu PN cmoj. Kapaxrepuctuke PN cnoja. ITpo6oj PN

* rpadUyKH PHKaXKe CTPYjHO — HAIIOHCKY KapakTepucTiky PN croja;
croja y3 o0jalmerbe; * Kanauntusaoct PN cnoja. Jlnone. Bpere muona (yemepauxe, 3eHep,);

* HaBejie pasiore 300r Kojux Jojasu 1o mpoboja PN croja; * EnextpoHcKa KoJia ca auojama.

* HaOpoju BpCTE MOJIA, BUXOBE HAjBAKHHU]E KaPAKTEPUCTHKE U
MIPUMEHY; Kibyunn nojmoBu: PN crioj, anoze, Bpere quona

* pelIaBa eJIEeKTPOHCKA KOJIa ca HofaMa;

* OMUIIE MPHHINI paja OUIIOIAPHOT TPAH3UCTOPA HA MOJeNy ca | * [IpHHIMI paga GUIOTApHOT TPAH3UCTOPA HA MOJEIY Ca 3aj¢JHIHYKIM EMHUTOPOM.
3ajeTHIYKHM EMUTOPOM; OCHOBHE KOMIIOHEHTE CTpYja y TpaH3UCTOpY. BesnBarme TpaH3HCTOPa;

* HaOpOjH OCHOBHE KOMIIOHEHTE CTPYja y TPAaH3UCTOPY; + KoeduuujeHT cTpyjHOT 10javama;

* neduHmIIe KOCHHUUU]EHT CTPYjHOT I10jayarba; * Kapakrepucrrke Tpansucropa (ylasHe, u3jiasHe, IpeHOCHE);

* HaBe/Ie KapaKTCPUCTHKE TPAH3UCTOPA; * [TapameTpu (T mapameTpy) OUIIONAPHOT TPAH3UCTOPA M SKBUBAJICHTHA IIIEMa

* HaI[PTa TPAH3UCTOP Y CIIOjy Ca 3ajeTHNUKUM EMHTEpPOM, TPAaH3UCTOPA 32 HAM3MCHUYHH CHTHAIL;
6a30M U KOJIEKTOPOM y3 00eIIeKaBabe yIa3HUX H H3Ia3HHX * OrpaHnuemse y pagy TPaH3UCTOpa;
BEJIMYHHA; * Bpcre Tpansucropa ca epexrom nosba (JFET, MOSFET, VMOSFET)

* HaLPTa CKBUBAJICHTHY LIeMy OMIOIAPHOT TPAH3HCTOpa 3a * [Ipunnun paga JFET-a Ha Mozeny ca 3ajeanuyukum copcoM. CTaTiyke KapaKTepHCTHKE
HAaW3MEHHWYHU CHTHAN KopucTehu m mapamerpe; JFET-a. [Tapamerpn JFET-a n exkBUBaJICHTHA 1I€Ma TPAH3UCTOPA 32 HAM3MEHUYHHU

* HabpOju OrpaHUYeHa Y pajy TPAaH3UCTOPA; CHTHAI,

* ONHIIIE MPHHIIUI PajJia TPAH3UCTOPa ca epeKTOM MoJba Ha * Ipunrmn paga MOSFET-a Ha Mojieny ca 3ajeJHHYKHM copcoM. CTaTHuke
MOJIEITy ca 3ajeJHUUKUM COPCOM; kapakrepuctuke MOSFET-a.

TonynpoBoxmiKe * Hal[PTa EKBUBAJICHTHY LIIEMY TpaH3HCTOpa ca edekToM mosba | * Tpansucrop (6unonapan 1 MOSFET) kao npekujay.
KOMITOHEHTE 32 HAU3MCHUYHU CUTHAJ

* HabpOjH BPCTE THPHCTOPA U BHXOBY IPUMEHY;
* Hal[PTa EKBUBAJIEHTHO KOJIO THPUCTOPA;
* HaBe/le OCHOBHE KapaKTePUCTHKE TPUAKA M JIHAKa;

* Tupucrop;
* Tpuak u auak.

* HabPOjH BPCTE ONTOCNCKTPOHCKUX KOMIIOHCHTH H H-UXOBE
OCHOBHE KapaKTepHCTHKE;
* HaBejle NpUMepe NMPHUMEHE ONTOCNEKTPOHCKUX eJIeMeHara;

* BpcTe onToeneKTpOHCKUX eIeMeHara;

» ®dotoxnnone, GPoTOTPaH3UCTOPH U HOTOOTIIOPHULIH;

* Csemiehe nosnynpoBouuyke auoze. Porocnojuue;
* Teunun KpHUCTAJIH.

* I3MEpU CTPYjy KpO3 AMOLY U HAIIOH Ha JTHOMH;

* IIPOBEPH UCIIPABHOCT TPAH3UCTOPA MEPEH-EM OTIOPHOCTH
I/I3Mef)y TIPUKJbYYIHHX CICKTPOAA MYITUMETPOM

* M3MEpU CTPyje U HAIOHE KOJ TPaH3HCTOpa (OUIoIapHOT U
FET-a);

* rpaUuUKU NPEICTaBH KAPAKTEPHCTHKE KOMIIOHCHTH HA OCHOBY
U3BPUICHUX MEPCH:A;

* aHAJTM3Kpa Pajl Koja ca cBeTIehuM MoTypOBOTHHYKUM
JIMoJIaMa M KOJia Ca BUIIECIOJHUM CHITULIN]YMCKHM
KOMITOHEHTaMa;

* IpUMEbYje Mepe 3alLITUTE Ha pajsy y JabopaTopuju;

BEXBE:

» CHEMame KapaKTepUCTHKa U0 (YCMEPauyKHX U 3eHep JHO0a);
* CHUMambe KapaKkTepUCTHKa OUITONIAPHUX TPAH3UCTOPA;

*» Canmame kapakrepuctuka FET —a;

Kbyunn nojmosu: ITH cnoj, tuoze, tpansucropu: 6unonapun, JFET, MOSFET;
doronuoze, GpoToTpaH3UCTOPH, TPHUAK, AUAK.




IlojauaBauka Kosia U
H3BOPH 32 Halajame

* neduHULIe 0jayabe CTPyje, HAlOHA U CHAre Ha MOJEIy
YeTBOPOIIONA, Ka0 M YIa3Hy U H3Ja3Hy OTIOPHOCT;

* HaLIPTA I0jayaBay ca 3ajeAHUYKUM EeMUTEPOM y3 OIHC yJora
MOjeIMHUX KOMIIOHEHTH [10ja4aBada;

* QaHANM3KMPA PaJ] [10jayaBaya y jeJHOCMEPHOM PEXHMY paja;

* ¥3padyHaBa CTPYjHO M HAIIOHCKO I0ja4yame U I10jadarbe CHare
ojayaBaya ca 3ajeIHHYKIM eMHTEPOM, Kao H YIa3Hy
M3/1a3HY OTIIOPHOCT;

* HalPTa [10ja4yaBay ca 3ajeIHNYKUM COPCOM y3 OIHUC YJIora
[0jeANHUX KOMIIOHEHTH [10jadaBada;

* U3payyHaBa HAIIOHCKO [10ja4abe 110jayaBada ca 3ajeJHHIKUM
COPCOM, Kao 1 M31a3Hy OTIOPHOCT;

* ozipelyje nojadarbe BHIIECTEIICHUX TT0jadaBada

* nedunuIIe M0jaM (PEKBEHIN]CKe KapaKTePHCTHKE U 00jacHI
IHCH 3HAYaj;

* 00jacHH yIory HeraTHBHE [IOBPATHE CIIPEre y IojadyaBadnma;

* Hanpra JIapIMHTTOHOB CIIOj M HAa OCHOBY IIEMe H3BE/Ie H3pa3
3a CTPYjHO MOjadae;

* JeHOCTENICHH MTOja4aBa4y — M0jaM;

* [Tojayame HaIOHA, CTPYje U CHare, yJIa3Ha M U3J1a3Ha OTHOPHOCT I10jayaBaya (OIIITa
neduHMLMja HAa TPUMEPY YETBOPOIIONA);

* [TojagyaBay ca 3ajeAHMYKMM eMHTOpOM. PajiHa npaBa u pajHa Tauka. CTabuin3ammja
pajiHe TauKe;

* [TojayaBad ca 3ajeTHIYKMM EMUTEPOM — aHAIN3a paja u oapehuBame cTpyjHOr
M HAIIOHCKOT 110jayarba, yIa3He U u3ja3He oTnopHocTd. PpekBeHijcka
KapaKTCpUCTHKA,

* [lojayaBay ca 3ajelHIYKHM COPCOM — aHAIIM3a PaJia U OfpeluBarbe HAIIOHCKOT
TI0jadara 1 M371a3He OTHOPHOCTH.

* Bumecrenenu nojadasayu. [loBparna cipera. HerarusHa nosparHa crpera;

* HojaanaqH Ca HETaTUBHOM ITOBPATHOM CIIPETOM;

* JIapJIMHI TOHOB CIIOj.

* HanpTa OJIOK IIeMy HHTETPHCAHOT OIEPALIOHOT [10jadaBaya y3
objalmerbe IIPHHIMIIA Paja 1 HaBol)emke KapaKTePHCTHKA;

* HanpTa MHBepTyjyhu n HenHBepTyjyhu nojauasay y3
objalmerhe M Ha OCHOBY TOTa M3BeJIe H3pase 3a HAIlOHCKO
rojavae;

* o0jacHN IPHHIIMII Pajia KoJia 3a cabupare 1 Koja 3a
Oly3HMMarbe HAMOHA;

* o0jacHH pas3Jiore U HaYMHE TTOBE3NUBAba HHTETPHCAHOT
OIEPALHOHOT TI0jayaBada ca APYTHM CICKTPOHCKUM KOJHMA;

* rpaUUKU IPUKaXKe 3aBUCHOCT U3JIa3HOT OJf YJIa3HOT HAlloOHa
ojayaBaya;

* BJI0K I1eMa HHTEerprcaHor ONeparnoHor NojadaBada; KapakrepucTHiHe BeIMInHEe
MHTETPUCAHOT OIIEPALIOHOT [10ja4aBaya;

* NuBepryjyhu nojagasay;

* HennBeptyjyhu nojavaBad. JeMHUYHH TI0jadaBady;

* Koo 3a cabupame HaroHa;

* Koo 3a ony3umame HaloHa;

» KoMO1HOBabe MHTErPUCAHUX ONEPALMOHKX I0jauyaBaya ¥ TPAH3UCTOpA CHAre.

* IIpeHOCHE KapaKTePHCTHKE 110ja4yaBaya.

* o0jacHu yiory ycMepada ca GUATPOM U ctabuinzaropa
HalloHa y Hpoliecy 100ujama jeTHOCMEPHOT HalloHa 3a
Halajame;

* IpTa BPEMEHCKE MjarpaMe HalloHa y pelIeBaHTHAM TauKama
KoJIa;

* V3BopH 3a Hamajame;

* VeMepadn (jetHOCTpaHn ycMepad U [ peroB ycMepau);
* Yemepauu ca Guitpom;

+ Crabuin3aTop HaroHa ca 3eHep ANOJIOM;

* Murerpucanu cTabuin3aTop HaloHa;

* objacHu ylory HHBEpTOpa y mpolecy 100Hjarmba Han3MeHHYHor | * FIHBepTOp.
HAIIOHA;
* U3MEpH CTpPYje 1 HAllOHE KOJI 110ja4yaBaya y jeIHOCMEPHOM BEXBE:

pexRHMY paja;

* QaHAJM3KMPA PaJl [10jayaBaya ca 3ajeIHNYKUM EMHTEPOM /
COPCOM MEPEEbeM HAIOHA OCLIMIOCKOMOM;

* ¥3MepU HAIIOH OCIIMJIOCKOIIOM Ha yia3y W U3Ja3y
uHBepTyjyher n HemHBepTyjyher nojadaBada u Ha OCHOBY TOTa
OJIpe/IH 10jadyarse HAIlOHa;

* M3MEpU HAIIOHE Ha yla3y U M3J1a3y ycMepada OCLHIOCKOIIOM;

* HaI[PTa BPEMCHCKE JiHjarpaMe Ha OCHOBY U3MEPEHUX
BPEIHOCTH;

* IpHMeERbYje Mepe 3allITUTe Ha pajy y JabopaTopuju;

* aHAJIM3Hpa Pajl [0ja4aBavKUX KOJa MEPeIbeM HAIOHA Y
pereBaHTHUM Taukama, yrnopehyjyhin nobujeHe pesyarare ca
U3padyHATHM

* ITojauaBay ca 3ajeTHMYKHM EMHTEPOM Ko 110jayaBay HAM3MCHMYHMX CHIHAJIA —
onpehuBame HAIIOHCKOT M0ja4yarma i TPAHIYHNX (PPEKBEHIIMja;

* [TojayaBay ca 3ajeIHHYKHM COPCOM Ko I10jayaBay HAN3MEHUYHNX CHIHAJA,

* Hemnepryjyhu nim nnaBeptyjyhu mojadapad kao 1mojagapay HAM3MEHHYHOT U
jeIHOCMEpHOT' HAIOHA;

* Kono 3a cabupame HaloHa 1 KOJIO 33 Oy3HMarb¢ HallOHa;

* Yemepauu;

» CrabHn3aTop HamoHa.

K/byuHu nojMoBH: 10jadyaBay, pajHa Tauka, yJla3Ha U U3J1a3Ha OTIIOPCHOCT, CTPYjHO 1
HAIIOHCKO I10jayarbe, MOBpaTHa cIpera, yeMepay, CTabHIN3aTop, HHBEPTOP

YBoa y AuruTaany
€JIEeKTPOHUKY

* nedunnIIe nojam nHGOPMALHje U JUTUTATHU 00K
uHpopmarmje;

* BpLIM KOHBEP3Hjy OpojeBa jeHOr OPOjHOr cucTeMa y Apyri;

* HaOpOju OCHOBHE aPUTMETHYKE Olepanuje y OHHapHOM
cHcTeMy;

* BPIIM MHHUMH3AIIU]y JIOTHUKe QyHKIHje;

* mpejcTaBiba jJoruyke GyHkuuje rpagudkum cumbonuma,
KOMOHMHAIIMOHNM TabenamMa i BpeMCHCKHM AHjarpaMuma;

* HabPOjH BPCTE OCHOBHHX JOTMYKHUX KOJIA U HHXOBE
KapaKTepUCTHKE;

* peajusyje CloKeHe JIornyke QyHKIUje MOMORY JTOrHYKHX
KoJIa;

* oftpe/iu JIOrHUKy QYHKIH]y KOjy KOJIO pealu3yje;

* [Tojam unpopmanuje. Aururanau obauk nudopmanuja. bur kao jenunuma
uHpopmarmje. JluruTanta Koia — rnojam;

 bunapHM, OKTaJIHU U XeKcaaeumanHu 6pojuu cuctem; Konsepsuja 6pojesa;

* OcHOBHE apUTMETHUKE ONepalHje y OHHApHOM CHCTEMY;

« Jlornuke onepauuje u bynosa anre6pa;

* IIpencraibame JIOrMUKUX QyHKIUja. MUHUMU3ALHMja JOTHIKUX (yHKIHja;

* Jlornuka kona: I, ILI, NE, NI, NILI, uckspyuuso ILI u uckspyuuso NILI komno;

+ CuHTe3a 1 aHa/n3a JJOTHUYKUX KOJIa;

* aHAJIM3UPA Pajl JOTHYKMX KOJIa MePereM HAloHa;

* aHa;M3Mpa paj Jorudkux kona y CMOS texHomoruju;

* aHaJIU3Mpa HAIIOHCKE HUBOEC KO/l Pa3JIMYUTUX JIOTUYKHUX KOJIa
Ha OCHOBY MEpEma;

* IpUMEIbYje Mepe 3aIUTUTE HA PaLy y JIabopaTopHju.

BEXBE:

* AHanu3a paza JOTUYKHUX KOJIa;

+ Jlornmuka xona y CMOS TexHONOTHjH;

. Mepel—be HAIOHCKHUX HUBOA y PA3IUYUTUM JIOTUYKHUM KOJIMMA.

KibyuHu nojMoBu: OUT, KOJOBH, JIOTHYKA KOJId, KOMOMHALIMOHE MPEXKE, CCKBCHIIUjallHEe
MpEKE

4. YITYTCTBO 3A JMJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOI'PAMA

Oosunu HacTaBe: Teopujcka HacraBa (68 yacosa) + BexOe (34 yacosa).

MecTo peaan3anmje HacTaBe: CBH YaCOBH TEOPHjCKE HACTABE CE pealii3yjy y CTaHAapAHO] YIMOHUIIN, 2 YaCOBU BEXKOU y KaOUHETY

IIpenopy4yenu 0poj yacoBa o TeMama:

* [TonynpoBonHUUYKe KOMIIOHEHTE: 25 yacoBa Teopujcke HacTase, 10 yacoBa BexOu

* [lojauaBauka koJ1a ¥ U3BOpH 3a Hamajamke: 30 yacoBa Teopujcke HacTaBe, 14 yacoBa Be:kOH

* YBOA y AMTHTAJIHY €1eKTpOoHHKY: 13 yaca Teopujcke HacTaBe, 10 yacoBa BexKOU.

Ha npBoM 4acy yno3HaTH yueHHKe ca IUJbeBUMa U HCXOMMa HACTaBe, OJJHOCHO y4eHa, INIAHOM paJia ¥ KPUTEPHjyMOM M HAaYMHUMA OLCHHU-
Barba, Ka0 ¥ HAYMHOM pajia y yYHOHUIIM U KaOMHETY, TOJIeIM Ha TPyIie U pacliopeioM pean3aliyje HacTaBe.



JluckyTyjere ca y4eHUIIMMA O BUXOBHM pasMulbariMa Ha Teme: 1lTa je To enexrponuka? Jla ju je HEKO MMao 10 cajia MPAaKTUYHOT HC-
KyCTBa ca eIeKTPOHCKAM KOMITOHeHTaMa U koje? KakaB je yTuiaj eJekTpoHCKHX ypehaja Ha »HBOT caBpeMeHor doBeka? Koju menoBu cBera cy
MO3HATH N0 Pa3Bojy €JIEKTPOHCKE HHAyCTpuje?

HacraBa he ce peann3oBatu Kpo3 4acoBe TEOPHjCKE HACTABE Ca LEIUM OEJbEHEM Y YUHOHUIM U YacoBe JIAOOPAaTOPHjCKUX BEKOH y Kabu-
HeTy IOfeJIOM Ha rpyme. TokoM peann3anuje cBake TeMe yBeK ce NPHAP)KaBaTH UCTOT NMPHUHINIA: TEOPETCKH 00jaCHUTH MOjaBy MM 3aKOHHUTOCT,
TIOTBPAUTH je padyHCKH (TaMo Ixe je To Moryhe) a oH/a W3BPIINTH AEMOHCTPANHjy WX Mepermha y 1abopaTopHjH.

IIpu u3pagu onepaTMBHUX MJIAHOBA MOTPEOHO je neUHHUCATH NMHAMUKY pafa uMajyhu y BUAy Oa je ydueme, kao U GopMHupame CTaBoBa
U BPEIHOCTH, KOHTHHYHMPAHHU MPOLEC U Ja je Pe3y/Tar jé CBUX aKTHMBHOCTH Ha YAaCOBHMA PEANU30BAHMX PA3THYUTHM METOJCKUM HPHCTYIIOM,
kopuinhemeM HHGOPMALIUja U3 PA3IMIUTHX M3BOpa, IPE3CHTOBAaHUM BelinMm Opoje peaHuX mpuMepa U y3 akTuBHO ydeuthe yuenuka. [Ipumikom
IUIAHUPabha AKTUBHOCTH Y3€TH y 003U HUBO UCXO/a. YKOJIMKO CY HCXOU Ha BHUIIEM HUBOY CIOKEHOCTH, OJTHOCHO aKO C€ OHOCE Ha aHAIM3Y WU
eBaJlyalyjy, INIaHUpaHe aKTHBHOCTH aJIM M KPUTEPHjyMH OLC-MBamba MOpajy ONTH y cKilany ca mrMa. HacTaBHHK OBakBe McXozie 00aBe3HO Ore-
panroHaIn3yje, OMHOCHO pa3BHja HAa HU3 HIDKUX MCXOJ[a, KaKo OM UX YIEHHIN MOCTEICHO JOCTU3AI.

TIpuMep oreparoHaIN3aLije UCXOAA: aHATU3UPA NPUHYUN Padd KOLA 3d 02PAHUYABARse HANOHA ypmajyhu epemencke oujazpame.

HacTaBHuK MmaHupa 1a yYEHHIM Y TIPOLeCy JIOCTH3amba OBOT UCXO0/Ia HajBUILIET HUBOA JOCTHIHY cienche:

* neUHHMILE YIIOTY KOJIa 32 OTPaHHYaBabE HAIlOHA;

* aHAJIM3Mpa Pajl JeAHOCTABHOT KOJIa 32 OIPaHUYECH-E HAIIOHA Ca JeJHOM JAMOJIOM Ha OCHOBY HAl[PTaHE €JIEKTPOHCKE LIeMe

* aHAJIM3MpA Pajl CI0XKEHHU]Er KOJIa 32 OrpaHNueH:E HAllOHA ca BUIIE J1ofa (YCMepauKuxX, 3eHep) Ha OCHOBY Hal[pTaHe €IEeKTPOHCKE 1IeMe

* QaHAJTM3MpA PaJl KOJIa 32 OTPAaHHYCHE HATIOHA Ca OIEPALMOHUM [10jadyaBayeM Ha OCHOBY HAlLPTaHE CICKTPOHCKE LIEME

* [[pPTa IACKBHO KOJIO 32 OrPaHUYCH-E HAIIOHA Ha OCHOBY 3aXTEeBa

* [[pTa KOJIO 33 OrpaHNYCH:E HAIIOHA Ca ONEPALlMOHUM [0jauyaBadeM Ha OCHOBY 3aXTeBa

* aHAJIM3Mpa PaJl KoJia 33 OrPaHMYaBamkE HAllOHA HA OCHOBY 3a1aTOT YJIAa3HOT HallOHA LpTajyhn BpeMeHCKe JujarpaMe yJIasHOT M M3J1a3HOT
HaroHa

* [[pTa NPEHOCHY KapaKTePUCTHKY (3aBUCHOCT U3JIA3HOT O] YJIa3HOT HAIIOHA) 3a 3a1aTo KOJIO 32 OTPaHUYCHE HAIllOHA

HacraBze canpikaje je HEOIIXOIHO peaTn30BaTh KPo3 IPUMeEpE IITO BUIIE CHTyallja U3 pearHoT KOHTeKCTa, KopucTehr caBpeMeHe HacTaBHE
Metozie U cpeacta. Tpeba HACTOjaTH la y4eHHIH GYy OCIoco0/beHH 3a: CAMOCTAJIHO pellaBambe NPOOIIEMCKHUX CHTYalHja; IPOHAIAXKEHhE, CU-
cTeMaTH3oBambe 1 kopuiihemne nHpOpMaLKja U3 Pa3THNIUTUX W3BOpa (HIIP. CTPYUHE JUTEpAType, HHTEpHETa, 4acomuca, yubeHnka, KaTajora...);
BHU3YEJIHO OllaXkame, nopeheme u ycrnocraBsbame Be3a n3Mel)y pasnnuutix cajapkaja (HIIp. MOBE3UBAME CaipikKaja MpeAMeTa ca CBAaKOAHEBHUM
HCKYCTBOM, CaJip)KajuMa JIpyTrux MpeaMeTa U Ap.); THMCKH Pajl; CaMOIIPOLIEHy COIICTBEHOT 3Habha M HallpeloBambha; MPE3EeHTALlH]y CBOjUX pajoBa U
IPYIHHUX TIpojeKaTa ¥ e(pHKacHy BU3yelHy, BepOaJlHy M IMMCaHy KOMyHHUKALHjy y3, KaJia je To IoTpeOHo 1 oaroBapajyhy aprymenTanujy.

TpuiarkoM peaju3anuje HacTaBe HCTalil Ba)KHOCT MOIITOBaba CTaHAAp/a, IIPaBHIa H IPOIKCa y OBOj 00JIACTH U yKa3aTu Ha Moryhe mpo-
OJeMe KOju ce MOTY IM0jaBUTH ycJie[l HEMOIITOBaka H/UIIN HETIPUIPIKABAha UCTHX.

IIpenopy4eHe npojeKTHe aKTHBHOCTH: Y TOKY IIKOJCKE FOZAMHE OPraHU30BaTH ABA NMPOjeKTHA 3a/1aTKA, 110 jeJjaH y PBOM U JPYTOM IO-
JayroauiuTy. [IpuitMkoM IIaHMpama MPOjeKTHUX 3a7aTaka BOOUTH padyHa o cienchem:

* YYCHUKE TIOJICTIUTH Y Mambe THMOBE,

* y JEJITHOM THMY j€ JI0 4 YYCHHKA;

* (hopmuparn oarosapajyhu 6poj Tema IpojeKTHHX 3a/jaTaka HacIpaM Opoja THMOBA;

* OpPraHM30BaTH UCTPAXMBAYKH Pajl yYEHHKA Ha TEMY IIPOjEKTHOT 3a/iaTka, a IpeMa Ipernopykama 3a peanu3alijy HalpeaHHX TeXHHKA yde-

A U IPOjeKTHE HACTABE;

* YYCHUIIUMA JIaTH JOBOJPHO BpeMeHa 1a obpajie TeMy HPOjeKTHOT 3aJaTKa, YKOJIUKO je To Moryhe mpojekTHUM 3a/aTKoM oOyXBaTHTH U ca-
Ipokaje ca 1abopaTopujcKuX BexOH, OHOCHO, HACTOjaTH MAaKCHMAJIHO YCIOCTaBUTH KOpEJalujy u3Mely TEeOpHjCKOT M MPAaKTHYHOT Jena
IpeMera;

* y OIEpaTHBHOM IUIaHy paJia IpeABUICTH oAroBapajyhin 6poj 4acoBa 3a IPe3eHTOBAE MPOjEKTHHX 3a/1aTaKa, IPUMEHOM CaBPEMEHHUX METO-
Jla HAIIPEeTHOT y4YeHa 1 MyJITHMEANjaIHe ONpeMe;

IIpunnkom o6pane teme IloJynpoBoIHHYKe KOMIIOHEHTe, CBa 00jalImbena 0a3upaTi Ha CHIIMLKjyMY Kao IMOMYIPOBOAHUKY, & TEPMaHUjyM
caMo HaroMeHyTH. [IpuHINI paja [UoAa aHATHM3UPATH ca YYCHUIMMA Ha IPHMEPHUMa eJIeKTPOHCKHX KoJla ca JuojaMa (ca jeJHOCMEPHHUM U Hau-
3MEHWYHHUM CcTpyjama). MlHcucTupary Ha rpaukoM MprKasy BPEMEHCKHUX JUjarpaMa HalloHa y peJieBaHTHUM TaukaMa Kojla Han3MEeHHYHE CTpyje
ca quoznama. [IpuHiuMIe paja TpaH3UCTOPa PaJUTH ONUCHO, 0€3 3a/laKema y JieTalbe ajli HHCUCTUPATH Ha MO3HaBamby YCIIOBA 3a Pajl HOjeANHUX
BpCTa TpaH3ucTOpa. [IpuHIMI pasa GUITONApHOT TPAH3UCTOpA OOPaJAUTH Ha MOJEIY ca 3ajeTHHYKUM EMUTOPOM; CKBUBAJICHTY IIEMY L[PTATH KO-
pucrehu © mapamerpe. Haracuru 1a ce eKBUBAJICHTHE LIIEME TPAH3UCTOPA PA3JIUKY]y Ha BUCOKHM y4ECTaHOCTUM.

ToxoMm peanuzanujy Hactase y Temu IlojauaBauka KoJia U U3BOPH 32 Hamajame YpaauTu 3aJaTKe Y KOjUMa Ce aHAJIM3HUPa jeIHOCMEPHHU
peXKHUM paja rmojayaBaya ca TPAH3UCTOPOM y3 oApelhuBame monoxaja paaHe Tadke. [1ojaM CTpyjHOT, HAOHCKOT I0jayama, ylla3He U h3ja3He OT-
HOpPHOCTH 00paanTu Ha ONOK-IIeMH yeTBoporona. [Ipukazaru nojadame u y nerubenuma. OCHOBHHU I0jadaBad ca OMIIONIAPHUM TPAH3UCTOPOM
o0paanTu noMohy eKBHBaJICHTHE ILIEME, U3BECTU U3pase 3a I0jauame HAllOHA U CTpYje, YIa3Hy M H3Ja3Hy OTIHOPHOCT — OBA HAaCTaBHA jeAMHULIA
MMa 3a [[HJb Ja TIOKaXe Jia Ce BPEJHOCTH Mojadarba HaloHa U CTPYje, Yaa3Ha U H3J1a3Ha OTIHOPHOCT MOT'Y HpOpavdyHaTH.

ITomenyTH N2 TOCTOj€ W APYTH MOjayaBadu ca TpaHzucTopuMa. O0jacCHUTH 3Ha4aj TIO3HABAaKa (PPEKBEHIIN]CKE KAPAKTEPUCTHKE U TPAHUIHUX
(dpekBeHIHja, a 3aTUM Ha Be)OaMa CHUMUTH (PEKBEHIMjCKY KapaKTEPUCTHKY M MepemeM YTBPAUTH rpanndHe (pekseniuje. [Ipu obpaau mo-
BpaTHE CIIpere, yKpaTko o0jaCHUTH YIIOTY HO3UTHBHE MOBPATHE CIIpPere U mbeHy (QYHKIM)jy Yy ocLiaTopuMa, Oe3 ynaxema y nerajbe. O0jacHUTH
yJIOTy HeraTUBHE HOBpAaTHE CIpere y HojayaBaunma. l3padyHaBame 1ojavyarmba BUIIECTENICHOT MTojayaBadya MpHUKa3aTH Ha jeJHOCTaBHOM IIPpUMeEpY,
yKJbYdyjyhu ¥ mpuMep Kajia cy rojadama [ojelMHNX II0jayaBaya Jjara y Aeruoenrma.

B0k meMy onepanroHoOr nojayapada oOpaJiTH OIMKMCHO, a MPUMEHY Ha HCATHOM HHBepTYjylieM u HeumHBepTyjyheM mojadaBauy. Harmacuru
MPEAHOCTH TI0jadaBada ca ONepalioHIM IojayaBadeM. YeMmepade ca GUITPOM U CTa0HIH3aTOpe HAllOHa 00jaCHUTH Kao €0 jeAHOCMEPHOT U3BOpa
3a Hamajame. O0jacCHUTH MPEJHOCTH HHTEIPUCAHOT cTabuin3aTopa HaroHa. MHBepTOp 00paauTu onucHO. Y o0paau oBe TeMe ypaautu Behu 6poj
3amaraka. [Ipe peanusanuje BexOe ca OMepalMoOHUM I0jadyaBadyeM HAllOMEHYTH Ja Ce W3MEpeHe BPEAHOCTH PAa3jIMKyjy Of MpopadyHaTux, 300r
yTHLaja PeaJHUX apaMerapa ONepalMoOHOT 110jayaBaya Ha paj] Kola. AHAJIM3MpaTH ca yYeHHIMMa pajl 10jayaBadkuX Koja 3a Pa3InuUTe HallOHe
(pa3nmuuure aMILIMTYAE ¥ (PEKBEHIIMje) Ha yila3y M Y YCIOBUMA IIPOMEHE KapaKTePHCTHKA YIIOTPEOJbEHNX KOMIOHEHTH.

3a peanu3anyjy HacTaBe y TEMU YBOA Y AMTHTAIHY eJeKTPOHHKY 00jacHUTH 1ojam uHpopmarmje. Ox OpojHIX cucTeMa o0pajnuTh AeIH-
MaJIHH U OMHApHH, Ka0 U MPETBAPabe U3 jeJHOr chucTeMa y apyru. [ToceOHy Maxmby MOCBETUTH OCHOBHUM JIOTHYKHM KOJIMMA U BbUXOBHUM Kapak-
TepucTHKama (paj KoJia aHAIM3UPaTH KopuihemeM BPEMEHCKUX UjarpaMa HamoHa u KoMOMHannoHuM Tabenama). Kox peanusanuje TOrnukux
KOJIa ypaJuTH JieTajbHo HHBepTOp Y CMOS TeXHONOTHjH M HeroBe KapaKTepUCTUKE, IPHHLMI pajia a pealln3altjy OCTalluX KOjia ypaIuTH HUH-



(dopmaruBHO. HaromeHyTH J1a ce JIornuKa Kojia MOTY pealn30BaTh U Ha Jpyre HaunHe. KoMOMHAIMOHE U CEKBEHIMjaIHe MpEeKe 0OpaJuTH OIH-
CHO U caMo HabpojaTu mpuMepe Mpexa, 6e3 3anaxema y Aetasbe. TokoM oOpaze oBe TeMe ypaautu Behu Opoj 3aaTaka u3 o0IacTé eeMeHTapHUX
JOTHYKHX KOJIa U MpeKa.

ITnanuparn na nojenuHe canpikaje ydeHHIM oOpajie Kpo3 NPOjeKTHY HACTaBy y MamUM Ipyliama, npunpeMajyhu npesenranuje 3a ocraie
ydaeHnke. @opMaTHBHO NPATUTH paJ] yUCHUKA y Tpynama. YKOIHKO je Moryhe, opraHu30BaTH HOCETy CTpydmhaka U3 00JacTH eJeKTPOHUKE KOji 01
YUCHHUIMMa MIPUOIIKIO TPEHA0BE CaBPEMEHOT pa3Boja M MPUMEHE eJICKTPOHHKE Y Pa3IMIUTUM 00JIacTHMa, WIIH OPTaHU30BaTH OJIa3aK yIEHHKA
y ImoceTy KOMIIaHHjaMa Koje ce 0aBe MPUMEHEHOM CIIEKTPOHUKOM.

ToxoM Tpajarba TeMa peaau30BaTH HajMare TPH TeCTa 3Hama. TeCTOBH 3Hama O Tpebaso Aa caapke TeOpUjcKa MUTAamba U pauyHCKE 3a/1aTKe
Pa3INYUTHX HUBOA CIOKEHOCTHU. [Ipernopydyje ce a TeCTOBH 3Hama CaapiKe U MUTamba PAa3INYUTHX OOJIHMKa: MUTakba BUIIECTPYKOT N300pa, Mu-
Tama JIOIyHe, ITaka OTBOPEHOT THIIA — IIMTaka Koja 3aXTeBajy KpaTak ecejCKH OAr0BOp, MHTaba ca H3padyHaBamkeM U rpa@uukuM NprKa3uma.

IIpenopyke 3a peajiM3anujy JJadopaTOpUjCcKUX BeKOH

JenHa BexOa ce paau /Ba CIojeHa IIKOJICKa Yaca M 3a TO BpeMe YUeHHUIH Tpeba Jla ypaje cBa Mepema 1 o0paje pesyarare. Y 1aboparopu-
ju Tpeba na Oyne MOBOJBHO paJHUX MECTa Ja 3a jeHUM PaJHUM CTOJOM Oyay ZBa J0 TpU ydeHHKa. VIHCHCTHpaTH KOJ yYeHHKa Ha Kopuuihemy
CTpy4YHE TEPMHHOJIOTHj€E, a Ha JTabOpaTOPUjCKUM BexOaMa IIPUMEHH Mepa 3alliTHTe Ha pagy M NPUMEHH Hperopyka 3a 3aliTHTY O] KBapa orpeMe
yclienl HeTPaBUJIHOT pyKoBama. Ha mpBoM TepMuHy BexxOM Tpeda yrmo3HaTH yUeHHKE ca MEPHUM HHCTPYMEHTHUMA, aJlaTOM U pubopoMm koju he ce
KOPHCTHTH, Ka0 ¥ NPaBUIIMa paJia ¥ MOHAIIAka Y KaOUHETY.

HacraBHuk je y o6aBe3u J1a mpUIIpeMH AeTajbHa YIyTCTBa 3a JJabopaTtopHjcke BexOe, Kako OM yYSHHUIN yHANpe ] 01N YIIO3HAaTH ca HAUMHOM
paja: Koje BeIMYHHE ce Mepe, IITa Ce IpopadyHaBa, Ha KOji HaYWH ce KOPUCTE U3MEPEHE BEJIMUMHE Y ITPOLIECY aHalIH3e.

WHcucTrpary Ha Kopuiheny aHaTOTHUX U JUTHTAIHUX YHEMEpA, Kao U OCLMIOCKONA.

M3Boheme BexOHM MOTPEOHO je ycaraacuTH ca TEOPHjCKOM HACTaBOM TaKoO Ja oAroBapajyhe BexxOe ciene oMax HakoH 00pajie TEOpPHjCKOT
rpaauBa. YKoiuko je moryhe, maboparopujcka Meperma MOTBPAUTH PaIyHCKHM IIyTeM, a 3a n3abpaHe BexxOe ypaIuTH U OAroBapajyhy cumynamnmjy
Ha padyHapy pazau nopebhemwa pesynrara. U3y3eTHo, y ciiydajy HemocTaTka MmoTpeGHe ompeMe 3a MojeuHe BexOe, ypaauTH camo oaroBapajyhy
CHMYAIHjy.

MHcucTupary 1a yueHHWIM BOJe JTHEBHUK BEXOHU KOjU OW ca/ipikao M3BEIITaje ca BEKOU, pe3yaTare Meperma, 00pary J0OUjeHHUX MojaTaka,
rpaduuky / TabenapHH MPHKa3 Kao U 3aKJbyuke. PEOBHO Mperienary AHEBHUKe B&KOH. HakoH cBakor LUKIyca BeXOHU, KpO3 HHIUBHIYAIHH Pajl
YUYEHHKA, OLCHUTH HUBO CaBJIaJlaHOCTH CTEYCHHX MPAKTHYHHUX BEIUTHHA (CrpoBolerme Haora, onabup u kopuiheme HHCTPyMeHaTa, OYUTABAbE
pesyiTara, IpeACTaBIbatbe pesyiTaTa TabeaapHo U rpa@uyuKy, TYMademhe pe3ynTara, aHaIu3upatbe paja Koja y PasiHduTiM YCIIOBHMa)

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

DopMaTUBHO OLICHUBAKE, KA0 MOJIeT Npahema HanpeIoBamka yUYCHHKa, Ce O/IBHja Ha CBAKOM YacCy M CBaka aKTHBHOCT je AoOpa MpHihKa 3a
HPOLIEHY HaNpeIoBama U aBarbe noBparHe nHpopmanuje. [locruruyha yuennka je moryhe BpenHOBaTH Kpo3: akKTHBHOCTH Ha 4acy (Tj. mporecy
yuea); IOCTaBJbakbe NUTAba 1/WIH []aBabe OArOBOPA Y CKIIAy ca KOHTEKCTOM KOju ce o0jallimaBa; U3pajly 3a/iaTaKa, U3BelITaje YYeHUKa O pe-
QIN30BaHUM BexkOaMma, UCTpa)XKMBAYKUX MpojeKara M CII.; IPe3eHTOBambe ca/ipXkaja; TeCTOBE NPaKTUYHHX BEIITHHA, paheme nocturayha ucxoxa,
roMoh pyroBnMa u3 ofieJbera Y IIJbY CaBllajaBama IrpajauBa U cll. YUeHnke Tpeda ocrocobspaBaTé  0XpaOpuBaTH a MPOUembYjy CONCTBEHN
HaIpelaK y OCTBAPUBAY UCXO/1a, KA0 M HATIPEIaK APYyruX YYeHHUKa, y3 oAroBapajyhly aprymMeHrauujy.

IloceOHy maxkmy oOpaTHTe Ha YacOBMMa Ha KOjUMa TOCTY]y CTPYYH-alld U3 MOjeANHUX 00JIaCTH, BPEAHYjTE aKTUBHOCT YYEHHKA KOjU ITOCTa-
BJbAjy MUTaha U aHATUTHYIKH Pa3roBapajy.

OcMmuIlIbaBaTH TAKBE 331aTKe y KojuMa he y4eHHIIM aHaIM3UpaTH pajl Koja y pa3IMyuTHM YCIOBUMa paja (IIpOMEHa KapaKTepUCTHKA YIIO-
TpeOsbeHe eNeKTPOHCKE KOMIIOHEHTE, IPOMEHa IapaMeTapa yJIa3HOT CUTHAJa U CIL.)

Ha kpajy cBakor yaca wiy akTHBHOCTH HAIPaBUTH KPaTKy aHAM3y JOCAJaIIber paaa, 00aBe3HO MOXBAIUTH YYEHHKA 3a OHO HITO je MOCTH-
rao 1 00pa3IOKHUTH IITa MOXe U Tpeda a nonpasu u/wim ypaau. ITorpeGHO je OCMUCINTHU BHUILE THUIIOBA PA3IMYUTHX aKTUBHOCTH Ca IPOAYKTHMA
Pa3IMYUTOT HUBOA CIOKEHOCTH M YTBPJIUTH OYCKHUBAHE HCXO/E, a IpeMa HbHUMa M KPUTEPHjyME BPEIHOBAbA.

OuemnBame YUeHHKA ce OfiBHja y ckiany ca IIpaBniaHuKoM o onemuBamy. [10TpeGHO je, Ha MOYETKy LIKOJICKE TOIUHE, YTBPIUTH KpUTe-
pujyMe 3a onemuBame (y ckiaany ca [IpaBHIHMKOM O OLEHHUBakbY), IPBEHCTBEHO 33 CYMaTHBHO OLCH-HBAE U Ca BUMA YIIO3HATH YUCHHUKE.

ITnanupaTn Kako ycMeHe Tako M MHCMEHe POBepe 3Harba M TECTOBE MPAKTUYHHUX BEIITHHA.

CyMaTHBHO OIICHHBAbE CE MOJKE U3BPIINTH Ha OCHOBY IOfIaTaka MPUKYIUbEHUX (POPMATHBHUM OICHHBAEM, pe3yiTara/pememna mpooneM-
CKOT' HJIM CEMHHApCKOT pajia, YCMEHHUX IPOBEpa 3Hama, KOHTPOIHKUX M JoMahux 3ajaraka, TecToBa 3Hamwa M cil. HaunH yTBphHBama cymaTuBHe
OLICHE YCKIIaJIUTH Ca HHUBHUIYaJIHUM O0COOMHAMa YUCHHUKA.

HaxoH cBakor 1ukinyca BexOH, Kpo3 HHAMBHIYAJIHH Pajl y4eHHKA, OLEHUTH HUBO CABJIaJaHOCTU CTEYCHUX MPAKTUYHUX BELITHHA. YHAIpen
YIIO3HATH YYCHHKE ca 3aXTeBUMa U BEIITHHAMa Koje he OuTu nposepasane. 3a y4eHHUKE KOjU HUCY CaBiIafayi Kopuiihemhe MepPHUX HHCTPYMEHara,
HPUIIPEMUTH JOAaTHH MaTepHjall ¥ BpeMe 3a paj.

Tloce6HO BpenHOBaTH Kajia yIeHHK IIPUMEIbYje 3Hamba CTeUeHa Ha TEOPHjCKUM JaCOBHMA IIPHIMKOM HN3Bohermha BeKOM, Kao M 'y CIOKCHUM U
HEMO3HATUM CHTYyaIijaMa (Koje HaCTaBHUK KpeHnpa Ha 4acoBHMa OOHaBJbarha WM yBEe)KOaBara) Kao M Kajla yUYCHHUK 00jalllibaBa M KPUTHYKHU pa3-
Marpa CJIOXKEHE CapKUHCKE LEeMHE U HHPOpMAaIHje.



Haszus npeamera: MEPEILE HEEJIEKTPUYHUX BEJIMUNHA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIIN U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKYITHO

IIpakTnuHa HacraBa Hacraga y 6moky

11

68

68

Hanomena: y Tabenu je npukasan roauiimbu GOHI 4acoBa 3a CBaKK O0JIMK pajga

2. INJbEBU YUEIbA:

— Yno3HaBamwe y4eHHKa ca OCHOBHMM MEPHUM MHCTPYMEHTHMA H MEPHUM MeToama

— Yno3HaBamwe y4eHHKa ca MEPHUM MHCTPYMEHTHMA U MEPHUM NPUOOPOM Kao M HAYWHOM HXOBE yHoTpede

— OcnocobJspaBame y4eHHKa 3a KOpUIIhemhe MepHIX HHCTPYMEHaTa U IpHOopa HEONXOJHUX 3a Pajl y CTPYLH

— Ocroco0sbaBame y4eHHKa 32 IPUMEHY 3Halba 0 MEpey y NPaKkcH

— OcnocobspaBarke yIeHHKa 32 OUNTaBabe PE3yITaTa IIPH Meperby, IIX0BY 00paxy U rpadudky mpruka3

— Pa3Bujame kon yueHuka ocehaja 3a Ta4HOCT U3paje pagHHUX MpeaMeTa MpeMa TEXHUYKO] JOKYMEHTAIH]H

— Pa3Bujame KoJl ydeHHKa OrOBOPHOCTH 32 U3BPILABAE OCTABJbEHUX 33/1aTaKa

— CrBapame 1 pa3BUjambe KOJl y4eHHKa PaJHUX HABUKA, CAMOCTAIHOCTH M OATOBOPHOCTH IIpeMa paay npH kopuuthemy onrosapajyhux mep-
HUX HHCTpyMeHaTa

— Ocroco0sbaBame y4eHNKA 33 MEPEEe U KOHTPOIUCAmhE PAJHUX NpeaMeTa

3. HABUB U TPAJAILE MOJYJIA TIPEAMETA

Pen.6p HA3UB MOZIVIIA Tpajame Moyna
1. OCHOBH HHYCTPHjCKE METPOJIOTHjE 12
2. Mepuia 1 MEpHH HHCTPYMEHTH 32 MEper-e Ty)KHHe, T10JI0Xkaja 00IMKa M XParaBoCcTH 26
3. Mepeme yroBa y paBHH 1 Harnba 14
4 Mepeme KapaKTepUCTHYHHX BEIMYNHA (IIPHTUCAK, IIPOTOK, TEMIIEPATYPa) Y XHAPAYIMIKHM, CICKTPOXUIPAYIHIKIM, 16
MHEYMATCKUM U eIeKTPOIHEYMATCKUM KOMIIOHEHTaMa (MEPHH HHCTPYMEHTH U METO/IE)

4. HABUBU MOJYVJIA, UCXO/JU YUEIbA, IIPEIIOPYUYEHU CAAPKAJU U K/IbYUYHHU ITIOJMOBHU CAIPKAJA

MOJIYJT

nucxoam
Ilo 3aBpuieTKy Moyna yueHuk he OUTH y cramy aa:

NPENNOPYYEHU CAIP)KAJHU / KIbYUHHU ITOJMOBH CAJIPKAJA

OCHOBH HHYCTPHjCKe
MeTpoJIorHje

* 00jacHH 1ojaM M MOJEITy METPOJIOTHje

* HaBe/le OCHOBHE ¥ M3BeleHe jenunune (SI) cucrema

* HaBeJle MEepHEe UHCTPYMEHTE U MEpHE METO/Ie

* K1acuHKyje eTaNoHe jeIMHUIE Ty)KHHE U YIVIa Y PaBHI

* 04dTa BPEAHOCTH BEJIMYUHE HA MEPHUM UHCTPYMEHTHUMA

* HaBeJIe IOy Ipeliaka IpH Meperby (CHCTeMaTcke, CITydajHe
U rpy0e rperke)

* 0Opazu pesynTare Meperba

» OnuTy OjMOBY U HOJEIIa METPOJIOTHje:

OIIITA, MHIYCTPHjCKA 1 3aKOHCKA (JIerajiHa) METPOJIOruja, MehyHapojHa MeTpOIonIKa
AKTUBHOCT

* OcHoBHe u u3BeneHe jequnune (SI) cucrema

* MepHH MHCTPYMEHTH U MEpHE METO/Ie

* [Tonesta MEpHUX METOZIa M MHCTPYMEHATA 32 MEPEHhE

* Kiacugukanuja eranoHa jeliHULE Ty)KUHE U YIVIa Y PABHU

* HagnexHocT y yTBphMBamy HCIPaBHOCTH MEpHUIIA.

* Metporomike KapakTepUCTUKE MEPHUX HHCTPYMEHATa.

* QunTaBme BPEIHOCTH BEIIMYMHE HA MEPHUM HHCTPYMEHTHUMA
* AHAJIOTHU U JAUTATAJIHU MEPHU CUCTEMU

» I'pemike 1 y3poIy 10jaBe rpenaka Ipi Mepemy

* [Tozena rpemaka (cucTeMarcke, ciiydajue u rpyode rpemike)

* ['panuie nosepema Mepema

*» O0pana pesynrara Mepemba

Kibyunn nojMoBu: Merponoruja, SI cucteM, MepHI HHCTPYMEHTH, MEpPHE METOIE,
IpeLIKe Meperba

Mepuia u MepHu
HHCTPYMEHTH 32 Mepen-e
AyKHHE, 10J105kKaja
00JIMKA M XpanaBoCcTH

* HaBeJIe BPCTE MOMOhHOT npubopa

* 00jacHN HaYMHE Meperba ¥ KOHTPOIIE 00JINKa M HOJI0XKaja
MOBPIINHA peaMeTa obpase

* HaBeJIe BPCTE MEPUIa TyKHHE

* OIHILIE MOCTYIAK MEPEHa M KOHTPOINCAA TyKHHCKUAX Mepa

* MEpH ¥ KOHTPOJIHIIIE: JTY)KHHCKE Mepe, TT0J0XKaj 00IIuKa 1
XpanaBocT

* MepH IpeaMeTe Pa3IMIuTHX OOINKA U TTOJI0Kaja ITOMHIHUM
MEpHIIIMA PAa3IMYUTUX TUIOBA, MEPHHX OIICEra U Pa3IMIHTUX
KJIaca TaqHOCTH

* Mepu IpeMeTe Pa3IMIUTUX 00IMKAa MUKPOMETPHUMA 32
CIIOJbHA M YHYTpAIba Meperha

* MepH IapaJIeHOCT U PABHOCT HOBPIINHA

* MepH M KOHTPOJIHILE TapaMeTape 3ym4aHnKa i HaBoja

* MICIIMTA FEOMETPHjCKE [IapaMeTPe KOOPANHATHUX MEPHUX
MallnHa

* PyKyje MEpHUM ajJaThMa, IpuGopoM M HpeIMeTOM pajia

* pellM [IOCTaBJBEHE 3aaTKe U3 00JIACTH Meperba pemMa
TEXHUYKO-TEXHOJIOMNIKO] JJOKYMCHTAIH] 1

* rpauuKy U3pas3u 00IACT PacUIama pe3ysIrara Mepemba

* M3BpIIN 00pajy pe3yirara Meperma

* II0IybaBa MEPHY JICTY

* IPHMEHH IIPaBHIIa OIpKaBarba M uniihema anara 1 npubopa

* IpUMEIbYje Mepe 3aLITUTE Ha PaLy

* 4yBa U OJp)KaBa MEpHIIa

M HOZ[CJ'IE[ MepuJia 1y’KUHE ITpeMa KOHCTPYKINOHUM KapaKTEpUCTUKaMa U HAMECHU!
IUIaHIIapaieTHa TPaHUYHA MEPHJIA Jy’KUHE, TONSPaHIIHjCKa MepHIIa

M HOCTyHaK MEpE€ma U KOHTPOJIHUCakha JYKUHCKUX MEpa

* Bumectpyka Mepuia J{yxkuHe (MepHIia ca [pTama, MepHiIa ca HOHHjyCOM,
MHKPOMETPH 1 KOMITAPaTopH).

*» KoHCTpyKIIOHE M METPOJIOLIKE KAPAKTEPUCTHKE MEPUIIA Iy’KHHE U BUXOBA IIPUMEHA
3a pa3IM4uTe OOJIMKE U MOJIOXKAje Meperha

» Metporonike KapaKTepuCTHKe U MPHUMEHa MEPHHUX MAIINHA, MEPEeHbe H KOHTPOJIA
rapameTapa HaBoja

* Meperbe 1 KOHTpOJIA apaMeTapa 3ynyaHuKa

* MeTtoze Mepera 1 KOHTpOJIe 00/IMKa 1 MOJI0Kaja MOBPIIMHA MpeaMeTa o0pajie

* Mepere 1 KOHTPOJIa XPariaBOCTH ¥ PABHONPABHOCTH MOBPLINHA

* Metozie Mepema XparnaBoCTH H YPaBHBEHOCTH, TOBPIIHHA

* UcnutuBame reOMETPHjCKUX MapamMeTapa KOOPANHATHAX MEPHHUX MalIHA

» O6pana u mpHKa3 pe3ynraTa Meperma

Kibyunu nojmoBu: Mepeme TyKnHe, MEPEHE MOJI0Kaja 00IHKa, MEPEHE XPANaBoCTH




* 00jacHM HaYMHE MEpPea yIIoBa y PaBHU U Haruba « JenHOCTpyKa Mepuia yria (TpaHHYHA U TOJICPAHIIMjCKa MepHJIa yIia).

* HaBeJIe BPCTE MEpHIa yIia 1 Harnba * Bumectpyka Mepua yriia (MEXaHHYKH U ONITUYKH YITIOMEPH)

* OMHIIE MOCTYIAK Mepera yria 1 Haruba * TpUroHOMeTpHjCcKe METOZIC MEpEeHha YIUIa Y PaBHH (CHHYCHU U TAHTCHTHHU JICEHPH)

* KOPHCTH jeTHOCTPpyKa MEpHIIa yria (rpaHu4YHa 1 + JInbene — Mepeme yria momohy nmberne, KpaTke jubere, yHHBEp3alHe, OKBUPHE
TOJIEPAHIMjCKa MEPUIIA YIIIa) nbese ca MUKPOMETapCKUM BUjKOM, KOMHIIUAEHTHE U yraoHe Jubese, MEeTPOIOIIKe

* MEPHU ¥ KOHTPOJIHIIC YTTIOBE KapakKTEpUCTUKE U ITPUMEHA nmbena

* PyKyje MepHHUM aJaThMa, IpubopoM U HPeJMeTOM paja * Mepetse yria moMohy cliekTpoMeTpa ca KoJIMMaTopoM, IPUHIHII Pajia, METPOJIOLIKS

Mepemse yIiioBa y paBHH | * pEIIH IIOCTaBJbEHE 3a1aTKe W3 00IAaCTH Mepera yIIoBa pema KapaKTEpUCTUKE U ITPUMEHA.
M Haru6a TEXHHYKO-TEXHOJIOIIKOj JOKYMEHTALIH]jH * MeTozie HEMoCPEHOT U IOCPEAHOT Mepera yIila y paBHU U Haruba

* HaBeIC METPOJIOIKE KapaKTCPUCTUKE U MOl"thOCTI/I TIpPUMEHE * HpaBn,eH)e I/IBBCHJTaja MEPHHX JINCTA KOHTPOJIC
nubena * UyBatbe 1 Op)KaBarbe MepHia

* HaBeIC METOJC HETIOCPEAHOT U TTOCPEAHOT MEPEHhA yITIa y
paBHM ¥ Haruba K/by4HH MOjMOBH: MepEHE YIIIOBA, MEPCHE HArnda

* IOy HaBa MEPHY JIHCTY
* IIPHMCHH IIPaBHIIA OIpXKaBatba M ynniica MalliHe, ajara u

npubopa
* OIHIIIE MOCTYIIKE MEPEeHha IPUTHCKA PA3THIUTAM MEPHIM * Ypehaju 3a Meperbe IpUTHCKa
HHCTPYMEHTHMA — nudepenuujanun manomerpu (U nesu)
* Mepu nputHcak ¢uynzaa (racoBa M TEYHOCTH) — MaHOMeTpH ca BypnoHoBoM ompyrom
* 00jacHM IOCTyNaK Meperba Op3uHe (IyHnaa IpHMEHOM — MeMOPaHCKH MaHOMETPH
Mepemwe Pa3IUYUTUX BPCTa COHJIH, YCHjAHOT BIaKHA U OIeHAN * Vpehaju 3a Mepeme 6p3une dmynna
KApPAKTePUCTHYHHX * Mepu Op3uHy dynna nomohy nsabpane Bpcte MepHOT ypehaja | — pasianuuTe BpCTe COHAN
BeJIMYHHA (IPUTHCAK, | * OMHIIE HOCTYIKE MEPEEba IIPOTOKA TEUHOCTH — YCHjaHO BIaKOHO
NPOTOK, TeMIlepaTypa) | * MepH pOTOK nomohy uzabpaHe BpcTe MepHOTr ypehaja — Onenze
Y XHAPAYJIHYKHM, * ONMILE NOCTYNKE Mepeba TeMneparype Giaynna * Ypehaju 3a Mmepeme npotoka durynna
€JIEKTPOXHIAPAYIHYKHM, | * MEpH TeMIeparypy nomohy uzabpane Bpcre MepHOT ypehaja | — MepHe OneHze
MHEYMATCKHM U * 3aMHIIe Pe3y/ITaTe Meperba — EJICKTPOMArHETCKH, YITPA3BYUHH U JIACEPCKH MEPavH MPOTOKA
€JIEKTPONHEYMATCKHM | * 00paju pesyirare Mepemba * Ypehaju 3a Mepere Temmneparype
KOMIIOHEHTaMa — TepPMOMETPH
— TeMIIepaTypcKe COH/Ie
— TepMoriap

K/byuHH NOjMOBH: Mepebe MPUTHCKA, Meperbe Op3uHe (irynia, Mepere IpoToka
dutynna, mepeme Temneparype

5. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha nouetky cBake TeMe y4eHHKe yIIO3HATH ca INJbeBUMa M MCXOIMMa HaCTaBe, OJIHOCHO y4eHha, INTAHOM PaJjia U HauMHUMa Ol Bamba. Ca-
Jp>Kaju OBOT IpeaMeTa Tpeba a mpommpe TeXHHYKA 3Hamka YUeHNKa KOjU Cy MM HEOITXO/IHA 32 YKJbYUHBAmE Y MPOLEC pajia U MPOU3BOIHE Kao U
3a npaheme HacTaBe U3 CTpy4HUX npeaMera. Hacrasa ce peanmsyje y 1a00paToprji 3a MEXaTPOHHUKY WM APYTHM CIICIHjaIN30BaHUM KaOWHETH-
Ma. [Ipenmer ce peasnsyje Kpo3 BexOe pu 4eMy ce 0esberbe IS Ha rpyrie 10 15 yuenuka. BexOe peann3oBaTu Kpo3 JiBa CHOjeHa daca Heelb-
Ho. [TpuinKoM cBakor ABoYaca ypaauTH MEpera, U3padyHaBarma U U3BELITaje. Y YBOJHOM ey JBOYaca JaTH TEOPHjCKH OCBPT, a HOCIIe Meperha
U 3alKCUBaba Pe3yliTaTta Mepema NoTpeOHo je 1a yueHulr odpaze 1o0ujeHe nogarke. YKOIHUKo MOryhHOCTH 03B0JbaBajy, CBU yUeHHUIU Tpeda 1a
paje ucty BexOy, WM Yy OKBUPY LIUKITyca 10 TpH BexkOe. 3a cBaky BexxOy YUeHHIHM yHarpes Tpeba fa 1o6ujy oaroBapajyha ymyTcTsa.

VY yBomHOM Jneny vaca (Tpajama 10 15 MHHYTa) HACTaBHUK MPOBEpaBa Ja JIM Cy YUCHHUIIM CIPEMHU 3a BexkOy, yIo3Haje UX Ca MEPHUM WH-
CTPYMEHTHMAa U OCTaJHM JIeJIOBIMA amaparype 3a BexxOy, ykasyje Ha Mepe IpelIOoCTPOXKHOCTH KOJUX Ce MOpajy HPHIpIKaBaTH PaJy COICTBEHE
CHT'YPHOCTH, IPH PYKOBakby anapaTuma, eIeKTPHYHNM, THEYMaTCKUM U XUIpayTHYKUM H3BOPHMA, Pa3sHUM ypehajuma u ci.

JIOK y4eHHIIM BpLIIe Mepetha, HACTABHUK aKTHBHO IPATH HBHXOB paj, IMCKPETHO MX HAaJIIeaa 1, KajJ 3arpeda, o0janimaBa u MoMaske.

Tpu o6paan pesynrara Meperma YUSHULH Ce NPUAPKABAjy IPaBHiIa 3a TabeJapHU IPHKa3 NOJaTaka, LpTambe rpaduka, n3padyHaBambe 3a-
OKPYTJbEHUX BPEIAHOCTH M Tpellaka Mepema (ca THM MpaBHIMMa HaCTaBHHUK Tpeda Jia MX yIo3Ha yHANpesd a MOoXKeJbHO je U Ja UX Jia y3 MHcaHa
YIIyTCTBa 3a BeKOe) .

IIporpamcku caapkaju Mepemha HEeeJIeKTPHIHUX BEIWYMHA Cy OPTaHW30BAaHM Yy TEMaTcKe IeNIMHE 33 Koje je HaBeleH OPHjEeHTAIlMOHU Opoj
YyacoBa 3a peanuzanyjy. HacTaBHUK, IpU M3pajii ONepaTHBHUX IUIAHOBA, AC(UHHMILE CTEICH Ipopaje cajpikaja i JTMHAMHKY paja, Bogehn pauyHa
Jla ce He HapyIIX IIeJMHA HACTAaBHOT MPOrpama, OAHOCHO Ja CBaka TeMa JoOHje aJeKBaTaH IpoCcTop U Ja ce IUIaHUPaHH LUJBEBU U 3aJlaly [Ipe/-
Mera octBape. [Ipu Tome, Tpeda nmat y BUy ia GOpMHpare CTaBOBa U BPEAHOCTH, Ka0 U OBJIAJIaBabE BELITHHAMA NPEICTAB/ba KOHTHHYHPAHU
IPOLIEC ¥ PE3YJITAT je KyMY/IaTHBHOT JIejCTBA IIEJIOKYITHUX aKTHBHOCTH Ha CBMM 4acOBUMA IITO 3aXTeBa Behy mapTHUUNAIM]jy YISHHKa, Pa3IHIuTa
METOJICKA pellIerha, BEIUKH Opoj mpuMepa 1 kopuinheme HHpopManuja u3 pa3InIuTHX N3BOPA.

IIpenopy4enu 6poj yacosa 1o Temama je cienehu:

» OcHOBHU HHIYyCTpHjcke MeTposorHje (12 yacosa)

* Mepuiia 1 MepHH HHCTPYMEHTH 32 Mepeme Ay>KUHE, TT0JIoXKaja 00NHKa U XpanaBocTh (26 4acosa)

* Mepeme yroBa y paBHd 1 Haru6a (14 gacosa)

* Mepeme KapakTepUCTUYHUX BENNYMHA (MPUTUCAK, TPOTOK, TEMIIEPATYPA) Y XUAPAYIUYKUM, €JIEKTPOXUAPAYITHYKIM, THEYMATCKUM U elleK-

TPOIHEYMATCKUM KOMIIOHEHTaMa (MEepHU MHCTPYMEHTH 1 Metozie) (16 gacosa)

Canpixaj npeaMeTra Mepeme HeeleKTpUIHHUX BEeJMYMHA UMa MPHUPOIHY Be3y ca caapkajuMa IpyrHxX IpeaMeTHMa Kao IITo cy: MexaHuka,
Maremaruka, EnexrpoMalinacka npunpema, TeXHHYKo HpTame, MallHHCKH eIEeMeHTH U XyApayluuKe M THEYyMarcKe KOMIOHEHTe. YYeHHIIMa
Tpeba CTaNHO yKa3uBaTH Ha Ty Be3y, M 110 MOTYRHOCTH, ca JpyrMM HAaCTaBHHUIMMA OpPraHW30BaTH TeMarcke yacoBe. Ha Taj HauMH 3Hamwa, CTaBOBH,
BPEIHOCTH M BELITHHE CTCYEHE Y OKBUPY HACTaBe MEPEHa HeeNEKTPUYHUX BEIITHHA NOOUjajy LIMPU CMUCAO U AOIPUHOCE OCTBAPUBALY OIMIITHX
00pa30BHUX U BACIUTHUX LINJbEBA.

HacraBauk npunpema norpeOHe eneMeHTe 3a BexOy, IeMOHCTpUpa paji ca MEpHUM MHCTPYMEHTHMa, PaTH paj] yYeHUKa Ha paJHOM Me-
CTy ¥ yKa3yje Ha rpemike mpu pagy. F36op MeTona u obimka pasa 3a CBakid MOZYIN oApelyje HacTaBHUK y 3aBHCHOCTH O] HACTaBHUX Ca/piKaja,
CIoCOOHOCTH U NOTpeba yueHHKa, MaTepUjaHUX U Jpyrux yciosa. Kopuctutu BepbanHe meTone (METOAa YCMEHOT M3Jiaramba M J(HjajioliKa
MeTo/1a), METOZE AEMOHCTpallHje, TEKCTYaIHO-HIyCTpaTuBHEe MeToze. IIpeaoxkerHn o0auy pana ¢y GpoHTANHHM, pajl y TPYNH, paj y napy, uH-
JMBUTyaJlHU paj.

V okBupy obnactu OCHOBH MHIYCTpPHjcKe MeTPOJIOTHje yueHHIH Ou Tpebajo Ja ce yHo3Hajy ca MpuOOpOM 3a Mepeme M ca MEpHHUM
MHCTPYMEHTHMa, BUXOBUM IPHHIMIINMA paja, KOHCTPYKIMjOM M IPUMEHOM. Y YBOJHOM JieJly HAIVIACHTH 3Ha4aj Mepera, CUCTEM MEpHHUX Be-
JIWYHMHA, BUXOBe jequHune. HaBectn HajOMTHHjE METPOJIONIKE KapaKTEPUCTHKE MEPHOT CPEACTBA. YKPATKO MOHOBUTHU Je(GHUHULN]Y Tpeliaka
JePUHUL]Y TA9HOCTH.



VY neny Mepuiia ¥ MepHH MHCTPYMEHTH 32 Mepembe AY:KHHe, 10J10Kaja 00JIMKa H XPaaBOCTH, YIO3HATH YYEHHKE ca BpcTama moMohHor
npubopa, 00jaCHUTH HaYMHE Meperba U KOHTpoJIe. MI3BpIINTH Meperha M KOHTPOJIE Iy)KHHCKUX Mepa, pa3InuuTHX o0nuka. M3BecTn Mepema napa-
JIEJIHOCTH U PaBHOCTH TIOBPLINHA, TapaMeTapa 3yluaHuKa U HaBoja.

VY neny Mepeme yriioBa y paBHU M Haru6a, yrosHaTu y4eHHKE ca HAYMHIMAa Mepera yIvIoBa, BpCTaMa MepHIIa Koja ce KOPHUCTE 32 MEPehe
yria u Haruoa.

V nemy Mepeme KapaKkTepUCTHYHHX BeJIMYHHA (MIPUTHCAK, POTOK, TeMIEPaTypa) y XUAPAYIHIKUM, eJIeKTPOXUAPAYTUIKIM, ITHEY-
MAaTCKHM U eJIeKTPONHEYMATCKHM KOMIOHEHTaMa YIIO3HATH YUeHHUKE ca OCTYNIMMa MEPeha 1 CBUM BpCTaMa CaBPEMEHUX MEPHHUX ypehaja y
0BOj oOmacTu. M3BpmmTu Mepema y 3aBUCHOCTH O JOCTYIMHOCTH MEpHHX ypehaja 1 HHCTpyMEHTa.

Canpixaje mporpama je HEOIXO[HO peali30BaTH CaBPEMEHMM HAaCTaBHHM METOJaMa M CPEACTBHUMA. Y OKBHDY CBaKe MPOrpaMcKe LIEJIHHE,
yueHHKe Tpeba ocrioco0JpaBaTH 3a: CaMOCTAIIHO POHANIAKEHE, CUCTEMAaTH30Bamke U Kopuithewe nHopMalmja U3 pasInyuTHX U3BOpa (CTpyYHa
JUTEepaTypa, HHTEPHET, YacOIICH, YIOSHHIN); BU3YeITHO onaXkame, mopeheme n ycrnocTaBbame Be3a m3Mel)y pasnmnmunTux caapikaja (HIIp. MOBe-
3UBambe Cajpikaja MpeaAMeTa ca CBAKOAHEBHUM HCKYCTBOM, CaJpXKajuMa APYTHX IPeaMeTa U JIp.); THMCKH paJl; CaMOIPOIICHY; IIPE3eHTAIH]y CBO-
JUX pagoBa U TPYIHHX IpojeKara v e(pUKacHy BU3YEIHY, BepOaIHy U MHCaHy KOMYHHKALIH]Y.

JIABOPATOPUJCKE BEKBE

. MepHHU HHCTPYMEHTH U TPUOOP

. Hebununuja Mepema; pusnuke BennyrHe (OCHOBHE U M3BeAeHE); Mel)yHapomHu cucteM jenunuiia SI, knmacudukanyja 1 METoae Mepemba.
. I'penike. AnicoyTHa U penaTuBHa rpemika. Bpcre rpenraka: rpy0e, ciiydajHe, CHCTEMaTCKe.
. Obpana pesyarara. [IpencraBipame pesynrara Mepema. Kitace TaqHOCTH.

Mepeme 1 KOHTpOJIa Jy)KUHE

. Mepeme 1 KOHTpoOJIa yIiia y paBHI

. Mepeme 1 KOHTpoJa 00IHKa

. Mepeme 1 KOHTpoJIa ToJI0Kaja

. Mepeme 1 KOHTpoJIa TAYHOCTH 00pTamba

10. Mepeme 1 KOHTpOJIa ITapaMeTapa HaBoja

11. Mepeme u KoHTpoJIa TapameTapa 3yrmyaHuKa

12. Mepeme u KOHTpOJIa IOBPLUIMHCKE XPanaBOCTU

13. Mepeme npuTHcka Gaynaa

14. Mepeme npoToka ¢iyuaa

15. Mepeme 6p3uHe diaynna

16. Mepeme Temmnepatype paaHor ¢iayuna

6. YIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

V HacTaBM OpHjEHTHCAHO] Ka IOCTH3amby MCXO/a IpaTe ce M BPeIHYjy Ipoliec HacTaBe U yuema, MocTurayha yueHnka (IpoIyKTH ydema) U
concTBeHH paja. HacraBHUK TpeOa KOHTHHYHpPAHO 1a IpaTH Halpeqak yueHHKa, KOjU ce oriea y HaduHy Ha KOjU YUYEHHIH NMapTHIUITNPA]y, Kako
NPUKYIJbajy MOJIATKe, KAKO apryMEeHTY]y, eBaIyHpajy, JOKyMeHTyjy uta. [Ipaheme HanpeoBamba yUeHHKa e O/IBHja Ha CBAKOM 4acy, CBaKa aKTHB-
HOCT je moOpa MpHIIHKa 3a MPOIICHY HalpeIoBama 1 AaBame moBparHe nHpopmamyje. Jla Ou BpeaHoBame 010 00jeKTHBHO U y (PyHKIU]U yUeHa,
HOTPEOHO je YCKIaJUTH HUBOE UCXOZa M HauMHE OliekhUBaba. HakoH cBakor HuKiIyca BexOU, KpO3 HHAMBUIYAIHH paJi y4EHHKA, OLICHUTH HUBO
CaBJIaIaHOCTH CTEYEHUX TPAKTUYHUX BELITHHA. YHAIpPE ] YHO3HATH YYSHHKE ca 3aXTeBHMa U BEIITHHaMa koje he Outu nposepaBane. 3a yueHUKE
KOjH HHCY CaBJaJain Kopumheme MepHUX HHCTPYMEHaTa, IIPUIIPEMHTH JTOJaTHN MaTepHjaj U BpeMe 3a pal.

CyMaTHBHO OIIEH-HBahE je BpeJHOBamke NOCTUTHyha yueHHKa Ha Kpajy cBake peann3oBaHe TeMe. CyMaTHBHE OIeHe ce JoOujajy U3 KOHTPOII-
HHX paJioBa, IUIaHa Mepera (MEpPHHX JIMCTH), TECTOBA, YCMEHOT' HCIIMTUBAa, CAMOCTAJIHUX HJIM IPYIHHX PajioBa yueHHKa. BpenHyje ce mpeuu-
3HOCT y U3BOhEHY, CAMOCTAIHOCT Y M3BpIIaBaby 3a/laTaka, JOCICAHOCT Yy TOLITOBABY CTaHIAPJHUX MpPOLEIypa, MOKAa3HBake HHUIN]aTUBE Y
pelaBamy 3a1aTor npodiaema.

VY (opmaTuBHOM BpeIHOBaY HACTABHUK OM Tpedalio Jia NPOMOBHIIE TPYIHH AWjajor, 1a KOPUCTH NUTamba Ja OU IeHepucao MojaTKe U3
haukux ujeja, anu U 1a HOMOTHE pa3Boj haukux njeja, 1aje yyeHUIMMa oBpatHe HHGopManyje, a MoBpaTHe HHpoOpMaIHje 1001jeHe o1 yYCHHUKa
KOPHCTH J1a IPMJIaroy MoAydaBame, 0Xpadpyje yUeHNKe Ja OllebYjy KBAIUTET cBOT pana. V3060op mHCTpyMeHTa 3a ()OpPMATHBHO BPEIHOBAME 3a-
BHICH OJ BPCTE aKTHBHOCTH KOja C€ Bpe/HYyje.

Ha3zue npenmera: JIUT'UNTAJIHA EJIEKTPOHUKA U MUKPOKOHTPOJIEPU
1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAIBE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bex6e IIpakTuuHa HacTaBa Hacraga y 6moky
11 68 68 136

Hamnomena: y tabenu je npukasaH roguisbu GoHa yacosa 3a cBaku o0IHMK pajga

2. INJbEBU YUYEIbA:

— OcmocobJbaBame yUCHUKA 32 KOPHIThEHhe KOMITOHCHTH JUTHTATHUX CHCTEMa
— OcnocobsbaBame yIeHHKa J1a CAMOCTAIHO TTOBe3yje H IporpaMupa MUKPOKOHTPOJIEPCKE CUCTEME
— OcnocobJpaBarme yIeHHKa J1a IPUMEbYje MUKPOKOHTPOJIEPE Y MEXaTPOHCKUM CHCTEMHMa



3. HABUBU TEMA, HCXOAU YUEIbA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUYHHU IIOJMOBU CAIPIKAJA

TEMA

ncxoam
ITo 3aBpiieTky Teme yueHuk he OutH y cramy ja:

NPENNOPYYEHU CAIP)KAJHU / KIbYUHHU ITIOJMOBHU CAJIPKAJA

YBo1 y AMTHTAJIHY
CJICKTPOHHMKY H JIOTHYKA
KoJIa

* ONULIE 3Ha4Yaj ¥ IPUMEHY KOIOBamba

* HaBEJIC OCHOBHE KapaKTCPUCTUKE JUTUTATIHOI CUTHaJIa
* 00jacHU pajJi OCHOBHUX JIOTHUKHX KOJIa y3 AeUHHUCAe
bUXOBHUX KapaKTCPUCTHKA

HaOpoju (amuitje JIOrHYKUX Kojia

* TecTUpa paji OCHOBHUX JIOTMYKUX KOJA W HOIyHH Tabese
cTama

* U3BPIUY CUTE3Y JIOTUYKe DYHKIIHje IPUMEHOM OCHOBHUX
JIOTHYKHUX KOJIA U TECTHPA HEroB pajl

* TeCTUpa paJ JIOTMYKOT CHCTEMa JJOOHjeHOT Ha OCHOBY
MHHHUMU3ALHUje JOrHIKe QyHKIMje

* IpUMEIbYje Mepe 3allITUTe Ha pajy y JIabopaTopujn

* Konosu (6unapuu, BCD, ko10BH 3a IeTeKIUjy 1 KOPEKLHjy TpelaKa)

* [TojaM IMTHTIIHOT CHTHAJA

« Jlornuka xona: I, ILL, NE, NI, NILI, EXILI, EXNIILI

* KapakrepHcTHKe JJOrHYKHX KOJIa: JIOTHYKA CTamba — HAIIOHCKH HUBOM; JIOTHYKE HyIIe
U jeIMHULIC Ha yIla3y U U3J1a3sy; HAIllOH U CTPyja Hallajamba; MapriuHa CMETHH; (akTop
rpamarba; AUCHITAIN]aB, PEMEHCKO KAIFehe CUIHATa

*+ daMuUIHje JIOTMYKUX Kojla

Bexoe:

* 1. Jlornuxka xona I, ILI, NE, NI, NILI, EXILI, EXNILI

* 2. Jlornuka Kojla — CHHTE3a JIOTHYKUX (DyHKIMja, MHHIMa3Iija JOTHIKUTX (yHKIHja

KJ'by'-lH" l'leMOBl/l: KapaKTE€PHUCTHUKE JIOTHIKHUX KOJIa, q)aMl/lJ'lI/[jC JIOTHYKHUX KOJIa

CekBeHnujaIHa KoJIa,
KOMOMHALMOHE H
CeKBEHIHjajIHe Mpeke

* aHAJIM3Kpa Pajl U IPUMEHY OCHOBHHX OHCTAOMIIHHX KOJIa;

* omuIe paJi KOMOUHALIMOHKX Mpexka (Koxepa, JeKojepa,
MyJITHILIEKCEpa, AeMyITHILIEKCepa, TPOCTaTHIKOr 6adepa,
MarucTpana JUTHTAIHUX CHTHAIIA);

* ONHILE Pajl CEKBEHIMjaTHUX Mpexka (perucrapa u Opojaya);

oGjacHu pa3iuKy u3Mel)y KOMOMHAIIMOHHUX M CEKBEHIMjaTHHX

MpeiKa, Ko U Pa3iInKy u3Mely aCHHXPOHUX M CHHXPOHHX

MpeKa;

OIHIIIE KAKO KaIlFCEbe JTOTHIKHX KOJIa YTHYE Ha Pajg

KOMOMHAIIMOHHX MpekKa

* aHAJIM3Hpa Pajl KOMOUHALIMOHKX U CEKBEHIHjaTHUX KOJIA 32
pa3IMUMTE yIa3HE CHTHAJIC

* aHaJIMu3upa pajg KOMG]/]HBL[]/]OHI/IX MpeKa MEPEHEM HallOHa
OCLIMIIOCKOTIOM;

* aHAJTM3HMPA Pajl CeKBEHIMjATHNX MPEeka MEPEEeM HarmoHa
OCLIMIIOCKOIIOM;;

* M3BPLIN YHTABE CaAPKaja PErHCTpa

* TecTUpa paj 8-OutHoOr Opojaua

* TECTHpA pal apUTMETHYIKOT' KOJIa

* IpUMEIbYje Mepe 3alUTUTE Ha ALy y JIabopaTopuju

* bucrabunHa kona — jed koia (SR, D) u ¢ — ¢uonosu (SR, JK, T, D)

» Kom6uHaimone mpexe (Koaep, 1eKoziep, MyJITHILIEKCep; IeMyITHILIEKCeD,
TPOCTAaTHYIKH 6&(136131/[, MarucTpalie TUruTaJTHuxX cm‘Hana);

+ CekBeHIHMjalIHE MPEXKe (PETHCTPH — CTAllMOHAPHH M IOMEPaYKu, ¥ Opojayn);

Bexoe:

* 1. Konepu u nexozepwu;

* 2. MyITHIIEKCEpH U IEMYITHILICKCEPH;
* 3. Peructpu n 6pojaun;

K/byuHu nojMoBH: CEKBEHLMjaHE MPEKe, CEKBEHIIMjaIHA KOIa

Memopuje u
apHTMETHYKA KO0J1a

* HaBejie BPCTE MEMOpHja

00jacHH PUMEHY MEMOpH]a;

OIHCYje 3HaYaj HHTErPUCAHEe MEMOPH]CKE KOMIIOHEHTE;
* 00jacHN IpUMEHy apUTMETHUKHX KOJIa;

* o6jacuu npunumn A/J] u JT/A xoHBep3uja;

4yuTa/ynucyje caapikaj y memopujcke jokanje EEPROMa
« tectupa pax FLASH memopuje
* npoumpu RAM kopunihewem FLASH-a

* Memopuje (ROM, PROM, EPROM, EEPROM, flash)
* AputmeTnuka Kosia (Mpexe 3a cabupame 1 0Oy3uMabe);

Bexoe:

* 1. EEPROM - unrame/ynuc caapxaja y MeMOPHjCKe JIOKaLuje
* 2. FLASH — Tectupatbse 1 ynuc nporpama

* 3. RAM — npounpere RAM-a kopuithersem FLASH-a

* 4. PETICTPU — unTame caapiaja perucrapa

Kibyunu nojmoBu: MeMopuje

AHAJIOTHO JAUTUTATHA
M TUTHTAJIHO AHAJIOTHA
KOHBep3Huja

o0jacHM MojaM KOHBEp3Hje U HEH 3Ha4aj

HaBeJie Hajuenihie npuMepe NpuMeHe KOHBEpTOpa y

€JICKTPOHCKUM U IMKHTATHUM CUCTEMUMA

* 00jacHu TeopeMy 0 onabuparby U HeH 3aHadaj KOJ| aHAJIOTHO
JIUTHTAIIHE KOHBEP3Hje

* 00jacHM IPUHIMII Pajia aHAJIOTHO JUTUTAIHOT KOHBEPTOPa

* 00jacHM IPUHIKII Pajia JUTHTAIHO aHAJIOTHOT KOHBEPTOpa

* TECTUPA Pajl JUTUTAIHO-aHAIOTHOT KOHBEPTOpa

. AHaJ]OFHO-}Z(MF“TaJIHM U JUTHTAJIHO-aHAJIOTHH KOHBEPTOPH, HAMCHA
* TeopeMa 0 ofabuparmy

* QHAJIOTHO-AUTUTAJIHA KOHBEPTOP, OCHOBHE TIOACIIC, ITPUHIIUII paaa

* JIMTUTAJIHO aHAJIOTHH KOHBEPTOP, OCHOBHE IIO/IEIe ¥ IPHHIIAII pajia
Bexoe:

* 1. JlururanHo-aHaIOrHH KOHBEPTOP M aHAJIOTHO JJUTHTAIHA KOHBEPTOP

K/by4YHH MOjMOBH: KOHBEPTOPH

YBoa y MUKPOKOHTpOJIepe

* neuHUIIe T0jaM MUKPOKOHTPOJIEPa;

* neduHULIC I0jaM Xap/Bepa 1 codTBepa;

* Pa3JIMKYyje Pa3INuUTe apXUTEKTYPE MHKPOKOHTpOJIEpa

* onme GJIOK MIeMy CaBPEeMEHOT MHKPOKOHTpOJIEpa

* 00jacHM MPUHLKII pajJia CaBPEMEHOT MHKPOKOHTpOJIepa

* 00jacHM IOCTYNAK MPOrpaMHUpama CaBPEMEHOT
MHUKPOKOHTpOIIEpa

* 00jacHHM OJIOK 1IeMy KOHKPETHOT MUKPOKOHTpOJIEpa

00jacHH MPUHLNII PajJia KOHKPETHOT MUKPOKOHTPOJIEPa;

* 00jacHN POTPAMCKO M Pa3BOJHO OKPYKEHE

* MHCTaJINpa KOHKPETHO MPOIPAMCKO OKPYKEHe

* U3BPIIM OCHOBHA TOACHIABAaA TIPOTrPAMCKOT 1 pa3BOjHOF
OKpYXKeHa

* KOPHCTH MPOTPAMCKO H Pa3BOjHO OKPYKEHE

* IIpeHece MPOrpaM ca padyHapa Ha MUKPOKOHTpOJIEp

* [Tojam MHKPOKOHTpoOJIEpa, XapaBepa 1 copTBepa;

* ApXuTeKTypa MUKpPOKOHTpoOJIEpa

* briok mema caBpeMeHOT MUKPOKOHTpOJIEpa, MPHHLIKI Pajia CaBPEMEHOT
MHKPOKOHTpoJIepa

* [Ipuniu nporpaMmupama MUKPOKOHTpoJIEpa

* IHCTpYKIHje 1 TIPOTPaMCKH je3HK KOji KOPHCTH 0f1abpaHH THII MHKPOKOHTpOJIepa

Be:xoe:
* 1. Viio3uaBame ca pa3BojHUM OKPYKEHEM U POrpaMcKM jesukom. Mucranuparme

MPOrPaMCKOT OKPY’KeEba y padyHap, OCHOBHA IT0/ICIIABAbA

K/byunu nojMoBH: MUKPOKOHTpOIEPH




EJIeKTpOl{CKe KOMIIOHEHTe

* OIKCYje IIOPTOBE MUKPOKOHTPOJIEPA.

* KOPHCTH MPOrpaMcKe MOJTyIie

* KOPHCTH IPUMEpPE TOTOBUX MPOHU3BOAA

* KOpHUCTH OGHONHOTEKE TOTOBUX (DYHKIHU]ja

* KOPHUCTH je3UYKE CTPYKTYpe

* Pa3NHKyje TUIOBE II0/IaTaKa ¥ KOPUCTH UX

* KopHCTH (QyHKIHje

* Pa3NHUKyje MHII0BE U MPOTOTHIICKE UIOYUIIE

* IpUMelbYje IPUKa3 0JaTaka Ha TEPMUHAITY U YHOC II0fiaTaKa
HPEKO TePMHUHAIA

* pa3NHKyje TUIOBE AUTUTATHUX H3/1a3a

* IpuMemsyje Tactepe (peko pullup ili pulldown ormopsuka).

* pelraBa npoGueM Jysker i Kpaher IpUTHCKa Ha TacTep.

* IpUMeRbYje XapABEPCKO B COPTBEPCKO pelaBame mpobiema y
pajty ca TactepuMa

* KOPHCTH TPAH3UCTOP Kao MPEKuIad

* KOPHCTH CEIMOCETMEHTHH JIHCILIC]

* omoryhasa i2¢ koMmyHuKauujy ca komnonentom ds3231 3a rtc
(runtimeclock)

* IpUMEbYje JUCILIE] 3a IIPUKA3 BPEMEHa, CeTyje AaTyM U Bpeme

* KOMOHHYj€ CepHjCKO IIOBE3UBAME BHILE CEIAMOCEIMEHTHUX
JIUCIUIEja U BPEMEHCKO MYJITHIUIEKCHPabe IToMohy
TPaH3UCTOPA KAo TIPEKHIaya.

* KOPHCTH JEKOJep HPUINKOM Paja ca CeAMOCEIMEHTHUM
JIUCTUICjUMa

* [UILE IPOrpaMe ca TajMepoM

* IpUMEEbYje pajl ca PEeKHanMa (HHTEpanTHMa).

* KOPHCTH MPEKKJL yclIe]] IIPOMEHE CTarba eeprom MeMopuje
eeprom ready interrupt.

* KOpHUCTH (hIelll ¥ erpoM MEMOPH]Y.

* KOPHCTH €KCTEPHHU EETIPOM MOJYIL.

* Pa3NIHKyje TaCTaType U HHXOBY yHOTPeOy

* o6jacan ADC u xopuctu analog comparator interrupt

* KOPHCTH MOTEHIIHOMETAp, 1J0jCTHK, aKTHBHH buzzer, BuIIe
TacTepa IIOBE3aHNX HA CaMo jefaH MUH (HAIIOHCKHU Pa3/IeIHAK).

* YIIpaBJba aHAJIOTHUM Y/a3uMa (MCH-ambe BPECIHOCTH HAIIOHA
yaasa nomohy nmoreHunomeTpa, GoTooTIOpHKKA, Ntc UK ptc
OTHOPHHKOM, H CIT

* 00jacHU KamaluTUBHU CEH30p

* npumerbyje PWM —IyJICHO-IIMPHHCKY MOIYIIALHjy

* KOPUCTH AUTUTAIIHE ceH30pe (ceH30p 0oje, TeMuepaTypHu
CEH30D, YITPa3BYYHH CEH30D...)

* U3BOJIM KOMYHHKAIUjy U3Mel)y MUKPOKOHTpoJIepa U MOOMIHOT
Tenedona (bluetooth)

* KpeHpa pa3IM4uTe CBETIOCHE eeKTe.

» xopuct LCD nmcne;.

* IpUMeEIbYje paji ca CTPHHIOBUMA.

* KopucTH MuKpo SD-card modul.

* KpeHpa Ja/bUHCKO YKJbyUHBahe CBETIA

* IIOBE3Yyje eIeMEHTE MUKPOKOHTPOIEPCKOT CHCTEMA Yy LETHHY
npema MpHIoKEHO] IeMH

* TIOBE3Yje MUKPOKOHTPOJIEP ca padyHapoM u npebairyje
HoZaTKe Ha M U3 padyHapa

* MOJIeNTyje jeAHOCTaBaH MUKPOKOHTPOJIEPCKH CHCTEM Ca
Pa3IMYMTUM TUIIOBUMA CCH30pPa M U3BPIIHKX eleMeHaTa

* II0BE3yje CHCTEM ca padyHapoM H mpeballyje MogaTke Ha U U3
padyHapa

* oBe3yje cucteM ca nepudepujom

* MIMILIEMEHTHPA TEXHUKY perynaiuje Gp3uHe KopaqHor MOTopa
[IPUMEHOM MHKPOKOHTpOJIEpa

* IMILUIEMEHTHPA TEXHUKY PEeTynaliije Mo3HuIHje BpaThiIa
KOPA4HOT' MOTOPA IPUMEHOM MHKPOKOHTpONIEepa

* IMILUIEMEHTHpA TEXHUKY perynaruje Op3uHe cepBo MOTOpa
HPUMEHOM MHKPOKOHTpOJIEpa

* MIMIUIEMCHTHPA KOMYHHUKALHjy H3MeDy J1Ba MHKPOKOHTpOJIEpa

H MHKPOKOHTPOJIEPH

» KomyHHKallja MUKPOKOHTpOJIEpA €a padyHapoM, TIOPTOBU MUKPOKOHTpOJIEpPA,
JUTHTAIIHY yNa3 U U371a3

* [TopTOBM MUKPOKOHTpOJIEPA, AaHATOTHH YJIa3, MMyJICHO-ITMPUHCKA MOTYIaIHja

* Pan ca racrepuma (ripexo PullUp ili PullDown ornopuuka). PernaBame npoGnema
Iyxer win Kpaher IPUTHCKa Ha TacTep.

* Paj; ca tacrepuma (poGiieM Tperepera TacTepa, XapIBepeKo U COPTBEPCKO
peuraBame npobiema)

* KonTpona m3Bpiema nporpama nomohy Crapr u Cromn tactepa

* Ananoruu ynasu, A/l kousep3uja

* Tpan3sucTop Kao Npekuad (YKJbyUnBambe U HCKJbYUHBAHE 1€I0BA CIEKTPOHCKOT KOJIa)

* Kinacugukauuja gucrieja

* CeZIMOCErMEHTHH JIHCIUIE] (Ca 3ajeIHMYKOM KaTOI0M, 3ajeIHHYKOM aHOJIOM)

» CepujcKo MOBE3UBAKE BUIIIE CEIMOCETMEHTHUX JHCILIEja U BPEMEHCKO
MYJITUILUIEKCHPahe ToMOhy TpaH3HCTOpa Kao mpeknada. CeMOCerMeHTHH JINCIIIEj
ca JiBe U yeTupu uudpe.

* Kopumiheme 1exofiepa NPHIIMKOM pajia ca ceIMOCETMEHTHHUM JIUCIIIEjIMa

» LED marpuna (8x8 LED, 8x8 RGB LED, agpecabunna LED tpaka)

» KananuuTusHu ceH30p

* Tacrarype (4x4 Tacratypa, MeOpaHCKa TacTaTypa, KanalMTHBHA TaCTaTypa)

» USART xomyHHKanuja

* 12C komyHHKaLHja

* SPI komyHuKanHja

* LCD nucruiej ca mapaneiaHoM M CePHjCKOM KOMYHHKAIIH]OM.

* LCD nucnnej, paj ca CTpHHTOBHMA.

* Paj ca tajMepuma

* [Ipexunn (MPOrpaMcKy, CIIOJbAILIEH)

* USART Rx i Tx interrupt. KomyHHKan#ja ca TepMHHAIOM Y HHTEPAIITY.

* [Ipexun ycnen npomene cratba EEPROM memopuje. Pax ca et u EEPROM
memopujoM. Kopumiheme excrepaor EEPROM monyina.

* ADC u AnalogComparator interrupt.

* 12C xoMyHHKaIHja MacTep-ciaBe u3Mel)y BHIIe MUKPOKOHTpOJIEpa

» KomyHokanuja u3meljy MUKpokoHTposepa 1 MoouiHor Tenedona (bluetooth)

» WIFI komyHHKanuja

Be:xoe:

* 1. Pax ca qururanaHuM yiaasuMa M n3jiaTuMa

* 2. Pajx ca aHanorHuM yna3nuMma, (Memarme BPEJHOCTH HalloHa yiasa IIoMohy
MOTEHIMOMeTpa, pasjeiHuka Harmona ¢poroornopuuka, NTC wiu PTC orrnopauka, u
c)

* 3. Tpausucrop Kao npexuaay (yKbydnBambe U HCKIbYYHBAHE Pejieja i MaJUX MOTOpa
JjemHocMepHe cTpyje)

* 4. CeMOCErMeHTHH JHCIUIE] (ca 3ajeJHIYKOM KaToloM, 3ajelHHn4KoM aHnoaoM), LCD
JIHCIITIE]

« 5. Tactarype (4x4, 3x4)

* 6. USART xomyHHKaIHja

* 7. 12C xomynukanuja, SPI koMyHHUKaImja

* 8. PWM -IlyscHo-muprHCKa MOTyIalija — Melwame HHTEH3UTeTa cBeTa cBeriehe
JHozie, perynamuja 6p3uHe obprama Mukpo J{I] MmoTopa

* 9. 12C xomynukamuja u komrnonenta DS3231 3a RTC (RunTimeClock) [ucmej 3a
HPUKa3 BpeMeHa.

* 10. Pag ca gururanuum censzopuma (Censop 6oje, TemreparypHu CeH30p,
Vnrpa3Byunu censop, PIR i IR cenzopw...)

* 11. KomyHoxkauuja usmel)y MUKpokoHTpoiepa 1 moouisor tenedona (bluetooth)

* 12. SPI xomyHnukamuja. Kopuniheme Mukpo SD-card modula.

* 13. KonTpona pajia KOpaq4HOT MOTOPA Y MUKPOKOHTPOJIEPCKOM OKPYKEHY

* 14. Kontpona pajga cepBo MOTOpa y MHKPOKOHTPOJIEPCKOM OKPYKEHY

* 15. KomyHukaiuja u3mMel)y Ba MUKPOKOHTpOJIEpa

K/by4YHH NOjMOBH: €JIEKTPOHCKE KOMIIOHEHTE

4. YITYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Oosunu HacTaBe: Teopujcka HactaBa (68 yacoBa) u BexOe (68 yacosa).

MecTo peanm3anuje HacTaBe: TeopHjcKa HacTaBa ce H3BOAN Y YUHOHHUIN. BexOe ce peannsyjy y crenujaan3oBaHOM KaOWHETY-1aboparo-
PHjU 32 MHKPOKOHTpOJIEpE

ITonena na rpyne: Ozesbere ce Ha BexxOama Jein y TpH TpyTIe.

YBox y IUTHTANHY €JIEKTPOHHUKY U Jornyka komna: 10 gyacosa Teopuje u 10 yacoBa BexOH

CekBeHILijajHa Kojla, KOMOMHAIMOHE U CeKBeHIujanHe mpexe: 10 gacoBa Teopuje u 10 qacoBa BexOu

MewMopuje n apuTMETHYKa Kojia: 7 yacoBa TeopHje u § yacoBa BeXOU

AHAJIOTHO JIUTHTATHA U JUTUTATHO aHAJIOTHA KOHBEp3Hja: 7 4acoBa TeopHje U 6 yacoBa BeXOH

VBon y MukpoxonTposepe 10 yacoBa Teopuje u 4 qaca BexoOn

EnexTpoHCKe KOMITIOHEHTE 1 MUKPOKOHTpOsepH: 24 yacoBa BexOu u 30 qacoBa Be:xOH

Ha npBoM yacy yno3HaTH yueHHKe ca [[UJbeBUMa U HCXOMMa HACTaBe, OJJHOCHO y4eHa, INIAHOM PaJia ¥ KpUTEPHjyMOM H HAaUHMHMMA OLCHHU-
Bama. HacraBa he ce peann3oBaTu Kpo3 4acoBe TEOPHjCKe HACTABE Ca LEJIUM OE/beHEM Y YUHOHHULH U 4acOBe JIaO0paTOpHjCKUX BeKOU y KaOu-
HETYy TI0JeJIOM Ha TpyTIe.



IIpenopyyeHe npojekTHe AKTUBHOCTH: Y TOKY IIKOJICKE TOAMHE OPraHN30BaTH ABAa MPOjeKTHA 3a/1aTKa, 10 jeJaH y IPBOM U APYroM I0-
nyroaumTy. [IpuiarkoM mtaHupama IMpojeKTHHX 33/1aTaka BOAUTH padyHa o ciaenehem:

* YUYCHHUKE TTOACIUTH y Math¢ THMOBE;

* y JeIHOM THMY j€ 10 4 y4eHHKa;

* hopmuparu oarosapajyhu Opoj Tema IMpojeKTHUX 3a/araka HacIpaM Opoja THMOBa;

* OPraHMU30BaTH MCTPAKMBAYKK paJ] yUCHHKA Ha TeMY HPOjEeKTHOT 3aJaTKa, a MpeMa IpernopykaMa 3a peain3alnjy HalpeIHHX TeXHHKa y4de-

a U [IPOjeKTHE HACTaBE;

* yYEHUIIUMA JIaTH JOBOJPHO BpEeMEHa 1a o0pajie TeMy HPOjeKTHOT 3a/JaTKa, YKOJIMKO je To Moryhe npojekTHUM 3aaTKoM oOyXBaTHTH U ca-
IpXKaje ca JadopaTOpHjCKUX BEKOH, OMHOCHO, HACTOjaTH MAaKCHMAJHO YCIIOCTaBUTH KOpeanujy u3Mely Teopujckor u mpakTHYHOT Aeiia
IpeMeTa;

* y OIepaTHBHOM IUIaHy pajia IpeaABUICTH oAroBapajyhn 6poj 4acoBa 3a IIpe3eHTOBabE MPOjEeKTHUX 3a/aTaKa, IPUMEHOM CaBPEMEHHUX METO-
JIa HaIIpeIHOT y4YeHa U MyJITHMEANjaIHEe ONpeMe;

3a peanu3alyjy HacTaBe y TEMH YBOJ Y AMTUTAJHY eJIeKTEOHHKY 00jaCHUTH J]a Ce JlaHac JUTHTAJIHA KOJIa MCKJbYUYHBO IIpaBe Yy MHTErpHca-
HOj TexHojoruju. IlocBeTHTH HEKOIMKO YacoBa OOHABJbamy IpajJiBa N3 MPETXOIHOT pa3pera, jep ce HOBY Caapikaju ocliamajy Ha oHe oOpahene
y apyrom paszpeny. OOGHOBUTH MOCeOHO JIOTHYKA KOJia, IPECTAaBIbahe JIOTHUKE (PYHKIHjEe TpadUuKuM CUMOOTHMA, KOMOMHAIIMOHIM TabeaaMa U
BPEMEHCKHM [fjarpaMUMa Kao U peann3alujy ciaokeHe jJoruuke ¢pyHkuuje nomohy nornukux kona. Komosu oOpanut aetabHuje, y IPETXOIHOM
pa3peny cy obpalenn na unpopmarueaom HuBoy (BCD u ['pejoB kox; KOIOBH 3a AETEKIHMjy M KOPEKIH]jy Ipeliaka; KoJ0Bamke ca KOHTPOJIOM Hap-
HOCTH; ajdaHyMepudku kooBu). KapakTepucTrke JIOTHYKHX Kojla 00paJuTH AETabHO y3 CTAJHO HaIllalllaBabe Ja HeCaBPIICHOCT JTUTHTATHUX
CHT'HAJIa yTH4Ye Ha paJl peaHuX KoJa.

O6jacHuTH pa3nuky m3Mehy KOMOMHAIMOHNX 1 CEKBEHIIM]aJTHUX AUTUTATHUX KOJa, Kao M Pa3IuKy n3Mel)y aCHHXpOHUX M CHHXPOHHX KOJIa.
YV oKkBHpY KOMOMHAIIMOHIX MPEka, HA KOHKPETHUM TIPHMEpHUMa 00paIiTh peann3alyjy cBux modpojanux Mpexa. [locebno ncrahu onroeapajyhe
HHTETpHCaHe KOMIOHEHTE, BHXOBY CTPYKTYPY M MOryhHOCTH ynorpeoe.

CekBeHLjajaHe Mpeke o0paJuTH Ha HUBOY LIeMa U JIOTHKe pana (TabiuuHo U aHanmuTudku). OOpaguTi caBpeMeHEe MHTErpPUCaHe KOMIIO-
HEHTE U HHXOBO KopHuIiheme. ApUTMETHUKA Kojla 00paiTH Kao MHTErprcaHe KOMIIOHEHTE 3a olepalyje ca OpojeBrUMa U3pakeHNM Y OMHapHOM
OpojHOM cucTeMy H ca OpojeBuMa u3paxennm y BCD koxy. Memopuje 00paauTH AeTaJbHO, apXUTEKTYPy ¥ OpraHHU3alMjy Kao M IPHMEHy y pady-
HapckuM cuctemuMa. [ToceOHo ucrahn uHTErpricane MeMOpHjCKe KOMIIOHEHTE Kao ¥ BUXOBY NpuMeHy. O0jaCHUTH YKPaTKO U CaBpeMEHE MEMO-
pHjCcKe YHIIOBE BEJIHKE I'yCTHHE MakoBama (2D, 3D) M ynmyTHTH yueHHKe Ha mo3Hare MIHTEpHET aapece 3a JeTabHO YIIO3HABabhe ca MeMopHUjamMa
PEHOMHpPaHHUX CBETCKHX MpoHu3Bohaya.

HacraBy 06aButu momohy Hekor o caBpeMeHHX MUKpOKoHTposepa kao mro ¢y PIC, ARM, AVR u npyre. Kopuctutu Heko of pa3BojHUX
okpyxema kao mro cy EasyPic, ARDUINO, ESP 32, Clicker, Flip&Click u ci.

Cae cazpikaje TeMe Be3aH €32 MUKPOKOHTpOJIEpE IPUIIATOJUTH H3a0paHOM MHUKPOKOHTPOJIEPY M Pa3BOJHOM OKDPYXKCHY.

ToxoM Tpajama TeMa peann3oBaTH HajMarbe TPU TECTa 3Hamba. TecTOBY 3Hama 01 Tpeballo 1a caapike TeOpHjCKa MUTamba U padyHCKe 3a1aTKe
Pa3IMYUTHX HUBOA CIOKEHOCTH. [Ipernopyuyje ce 1a TECTOBH 3Hama CaapiKe U MUTamba PAa3IHIUTHX OOJIMKA: MUTakba BUIICCTPYKOT H300pa, M-
Tama JOIyHe, TUTaka OTBOPEHOT THIIA — IUTakba Koja 3aXTeBajy KPAaTaK ecejCKH OArOBOP, ITHTamka ca U3pauyHaBamkeM U rpa@UuKUM NpHKa3HMa.

IIpenopyke 3a peajiu3anujy Jad0opaTopHjCKUX BekOH

Jenna BexxOa ce paaM /Ba CIIOjeHa LIKOJICKA Yaca M 3a TO BpeMe yUCHHMIH, IOAEJbeHN Y TPH IpyIme, Tpeba a ypaae cBa Mepema u odpaze
pesyntare. Y nadoparopuju Tpeba 1a Oyne HOBOJFHO paJHUX MECTa Ja 3a jeJHUM PaJHUM CTOJIOM Oyay JiBa 10 TPH y4eHHKa. VIHCHCTHpaTH KOA
yueHHKa Ha Kopuihewy CTpydHE TepMHUHOJIOTH]E, a Ha JJabopaTopHjcKuM BexxbaMa NMPUMEHH Mepa 3alliTHTe Ha pajay ¥ IPUMEHH Mpenopyka 3a
3alITUTY OZ KBapa OllpeMe yClie]l HeMPaBUIIHOT pyKkoBara. Ha mpBoM TepMuHYy BexOH Tpeba yrio3HaTH yUeHHKe ca MEPHUM HHCTPYMEHTHMa, alla-
TOM U TpuOOpoM Koju hie ce KOpHCTHTH, Kao U MpaBWINMA pajia 1 MOHaIIamka y KaOHHETY.

HacraBHuk je y o0aBe3u na mpUIipeMu JeTajbHa yIyTCTBA 33 JJaO0paTOpHjCKe BeKOe, Kako O YUCHHUIIN YHATIpE OWIIN YIIO3HATH Ca HAYHHOM
paja: Koje BeJIMYMHE Ce Mepe, 1ITa ce NPOpadyHaBa, Ha KOjU HAYMH ce KOPUCTE U3MEPEHE BEJIMYKMHE Y NIPOLIECy aHaJIM3e.

H3Boljee BexOM MOTpeOHO je ycarTacHTH ca TEOPHjCKOM HACTaBOM Tako Ja oAroBapajyhe BexxOe ciieqe ogMax HaKOH o0pajie TEOpHjcKor
rpaauBa. YKoauko je Moryhe, maboparopujcka Mepermha IOTBPUTH PauyHCKHM ITyTeM, a 3a u3adpaHe BexOe ypaauTH U oArosapajyhy cumynanujy
Ha padyHapy pazau nopehema pesynrara. M3y3erHo, y cilydajy Hemocrarka norpeGHe orpeMe 3a NojequHe BexOe, ypaautH camo onrosapajyhy
CHMYIAIHjy.

WHcuctupary a yaeHUIN BoJe JHEBHUK BEXOHM Koju OM caprkao M3BEIITaje ca BEKOW, pe3yaTare Mepema, 00pary HoOWjeHuX MoaaTaka,
rpaduuky / TabenapHH MPHKA3 Kao U 3aKJbyuKe. PeOBHO nperienaTty AHEBHUKe B&KOH. HakoH cBakor LUKIyca BeXOHU, KpO3 HHIMBHIYAIHH Pajl
YUYEHHKA, OLICHUTH HUBO CaBJIaIaHOCTH CTCYEHHUX MPAKTHYHHUX BEIUTHHA (CrpoBolerme Hanora, onabup U kopuirhewe HHCTPyMEeHaTa, OYUTaBAE
pe3yiTara, IpeACTaBIbambe pe3ylTaTa TabeaapHo U rpa@uuKy, TyMademhe Pe3ylITaTa, aHaIM3Upae paja Kojla y pa3IM4uTUM YCIOBUMA).

IIpenBuneTn 1a yueHUK TOKOM Tpajarba BeXOH, Y jeJHOM TepMUHY, MOXKE Jla [IOBEKE eJIEMEHTE IpeMa JaToj MIEMH HIIH I10 IeMH KOjy je caM
HAIIPTa0, oJpaay MoTpeOHe MpopadyHH, HANUIIE IPOorpaM M U3BPIIN MPOBEPa MCIPABHOCTH HAIPaBJBEHOT cHcTeMa. [Ipn m3paaum BexxOM cBakH
y4deHHK Tpeba ja IMa IPaKTUKYM HJIM PajHe JHUCTOBE.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAILE YYHEHUKA

dopMaTUBHO OLIEHUBAKE, Kao Mozien mpahema HallpeaoBama yUeHHKa, CE OIBHja Ha CBAKOM 4acy W CBaka aKTUBHOCT je n1o0pa IMpHInKa 3a
MPOLIEHY HaIllpeAoBama 1 JaBame NoBpaTHe nHpopmanuje. [locturayha ydyenuka je moryhe BpeaHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. poLecy
yuea); MOCTABJbabE MUTAbA 1/WIH JJABabe OATOBOPA Y CKJIAIy ca KOHTEKCTOM KOju ce o0jallmaBa; U3pajy 3a/iaTaka, U3BelITaje YUeHUKa O pe-
aNN30BaHUM BexxOaMma, UCTPpaXKMBAYKUX MpojeKara M CII.; IPe3eHTOBabe Caipkaja; TeCTOBE MPaKTUYHHUX BEIITHHA, Mpaheme nocturuyha ucxona,
nomoh IpyroBuMa U3 oie/bCiha y LIHJbY CaBlla/laBarba IPpajiBa U Cll. YueHHke Tpeda 0crnocobsbaBaTi U 0XpaOpUBATH Jla MPOLEHbYjy CONCTBEHH
HaNpeIaK y OCTBApPHUBamy HCXO0/a, KAo M HalpeJaK APYTuX Y4eHHKa, y3 oAroBapajyhy aprymeHTarmy;jy.

ITocebHy makmy oOpaTHTe Ha YaCOBMMA Ha KOjHMa TOCTY]y CTPYUHAIM U3 TOjeJHHUX 00IacTH, BpeAHYjTe aKTHBHOCT YYSHHUKA KOjU MOCTa-
BJbajy ITUTaba U aHAJUTUYKK pasroBapajy. Ha kpajy cBakor yaca Mjn akTUBHOCTH HAIIPAaBUTH KPATKy aHAJIM3Y JOCAAAIIET paja, 00aBe3HO M0XBa-
JIMTU YYCHHUKA 33 OHO LITO je MOCTUrao U 0OPa3JIOKHUTH LITa MOXKE U Tpeda Jia monpasy u/uian ypaau. ITIoTpeGHO je OCMHUCIUTH BUILIE THIIOBA pa-
3IMYUTHX aKTUBHOCTH Ca TIPOIYKTHMA Pa3IMYUTOT HUBOA CIOKEHOCTH M YTBPIUTH OYEKHBaHE HCXO/E, a IPeMa hHUMa U KPUTEpHjyMe BPEIHOBAbA.

OuemnBame yUeHNKa ce o1BHja y ckiany ca [IpaBuiHnkoM o onemuBamy. [IoTpeGHO je, Ha MOYETKY IIKOJICKE TOANHE, YTBPAUTH KpUTe-
pujyMe 3a oremuBame (y ckiany ca [IpaBHIHIKOM 0 OIelBHUBambY ), IPBEHCTBEHO 32 CYMAaTHBHO OICIH-HBAGE U Ca IbHMa YIIO3HATH yUCHHUKE.

TlnaHupaTy Kako yCMEHe TaKo ¥ IMMCMEeHE POBEPE 3Haba U TECTOBE MPAKTUYHUX BEIITHHA.



CyMaTHBHO OLICEHUBAE CE€ MOJKE M3BPLINTU Ha OCHOBY I10/IaTaKa IPUKYIUbEHHX (JOPMATUBHUM OLICEHUBAEM, PE3ylITaTa/peliemha mpodaem-
CKOT' WJIM CEMHHApCKOT pajia, YCMCHHUX MPOBEpa 3Hama, KOHTPOIHHMX M JoMahux 3a7aTaka, TecToBa 3Hama M cil. HaunH yTBphuBama cymaTnBHe
OLICHE YCKJIAJUTH Ca HHIMBHUIYaJIHUM O0COOMHAMa YYEHHUKA.

HaxoH cBakor nukityca BexOH, Kpo3 HHAWBUIYAIHH PaJ] YYSHHUKA, OLICHUTH HUBO CABJIaJaHOCTH CTEUCHUX NPAKTUYHHUX BEIITHHA. YHAIpes
YIIO3HATH YUSHHKE ca 3aXTeBUMa U BelITHHaMa Koje he Outn mpoBepaBane. 3a yueHHKe KOjU HHUCY CaBlIafaiy Kopuiheme MepHUX HHCTpyMeHaTa,
TIPUTIPEMUTH JIOAATHH MaTEepHjal H BpeMe 3a paj.

IToceOHO BpeqHOBATH Kalla YICHUK NPUMEYje 3Haka CTeUueHa Ha TEOPHjCKIM YacOBHMa MPUINKOM H3BOlema BexKOH, Ka0 U y CIIOKEHUM U
HEMO3HATUM CHUTyallMjama (KOje HaCTaBHHK Kperpa Ha 4acoBHMa OOHaBJbarhba MK yBexkOaBarba) Kao M Kajla yIeHHK 00jallmbaBa U KPUTHIKH pa3-
Marpa CJI0oXKeHe CaapKUHCKe LeTHHE U HHpOpMaLHje.

Ha3zus npenmera: CUCTEMMUM YIIPABJbAIbA Y MEXATPOHULIN

1. OCTBAPUBAIBA OBPA3OBHO-BACIIUTHOI' PAJIA — OBJIMIIU U TPAJAIBE

HACTABA

PA3PE]]

Teopujcka HacTaBa

Bexoe

IIpakTnuna HactaBa

Hacrasa y 6noky

YKVYITHO

111

34

68

30

132

Hamomena: y Tabenun jC TIpUKa3aH roAUIIBI CI)OHII YacoBa 3a CBaKU 00JIHK pana

2. IU/bEBH YUYEbA:

— Yno3HaBame y4eHHKa ca II0JMOM CHCTEMa U CUTEMHMA YIIPaBJbarba

— Yno3HaBame y4eHHKa ca BpCTOM U MOIyhHOCTHMa IpHMeHe MEpPHUX IpeTBapada y CHCTEMIMa yIpaBJbamba
— OcnocobspaBame yIeHHKa Jla CaMOCTaIHO ofabepe U MoCcTaBH MEpHE IpeTBapade U yTBPAU HUXOBY HCIIPABHOCT
— OcmocobJbaBame yUeHHKA J1a TPeMa KOHCTPYKIMjH M HAMECHH pa3iuKyje, 01adupa U MoBe3yje perynaTope u CepBOCHCTEME

3. HA3UB U TPAJAILE MOIYVYJIA IPEJIMETA

Pen.6p HA31B MOJVIIA Tpajarme Moayna
1 KommnoHeHTe cucrema ynpasibama 16
2 CepBOCHCTEMH U CHCTEMH YIIPaBJbakha Ca PEryIaliijoM 86
3 Hacraga y 6moky 30
YKYIIHO: 132

4. HABUBU MOJYVJIA, UCXO/JU YUEIbA, IIPEIIOPYUYEHU CAAPXKAJU U K/IbYUYHHU ITIOJMOBHU CAIPXKAJA

HA3UB MOJIYJIA

ncxoam
ITo 3aBpueTky Moayna yueHuk he OutH y cramy na:

MPENNOPYYEHHU CAAPXKXAJHA / K/bYUYHU ITIOJMOBHU CAZIPIKAJA

Kommnonente cncrema
YNpaBbamba

* neduHUIIe T0jaM yIpaB/barba U CHCTEMa YIpaBibaba

* 00jacHH yIIOTy €JIEMEHTa CUCTEMa yIPaBIbakba

* o0jacHu npuHLHIe QYHKIHOHUCAbA CUCTEMA YIIPaB/bamba Ha
HpuUMepy HapHOT KOoTyia

* HaBeJIe IOZeNTy CHCTEMa YIIPaBibatba

* oGjacHu pa3nuKy n3Mely OTBOPEHHX M 3aTBOPEHUX CHCTEMa
yIpaBibarba

* HaBeJIC U OITHIIE INIABHE KOMIIOHEHTE CBAKOT CHCTEMa
yIpaBJbarba

* IpuKaXke ¥ 00jacHH QYHKIMOHAJHY IIIEMY CHCTEMa
yIpPaBJbarba

* IPIMEHH CHCTEME YNPaBJbarba Ha IPUMEPY MEXaTPOHCKHX
cucremMa

* EnemeHT cucrema yrupaBibama

* Kimacuduxanuja cucrema yrnpaibarma:

— IIpeMa [0CTOjarby MOBPaTHE CIIpere

— IpeMa CTaTUYKOj KapaKTePHCTHIIN

— npema o0JIHKy CHrHana

* EnleMeHTH cHCTeMa ynpaBibamka (MEpHH TIPeTBapadl, TMCKPUMHHATOPH, M0jauHBadH,
U3BPILIHU OPTaHH, eNEKTPOMEXaHUUKe CIIOJHUIIE, IPEKUIAUKH IEMEHTH)

* QYHKIMOHAIHA [IeMa CHCTEMA YIPaBIbarba

* VipaBsbambe MEXaTPOHCKUM CHCTEMUMA

JlaGopaTopujcke Bexbe:

* Vno3HaBame ca jaboparopujckom onpemoM. OMIITH HOCTyNaK u3Boherma
11aboPaTOPHjCKUX BEIKON

* [IpencraBibame (GyHKIHOHAIHOT I€MOHCTPALIMOHOT MOJIeJIa CHCTeMa YIIPaBJbarba
Mambe CII0KEHOCTH

* U3paja TexHUYKE JOKyMEHTALHje 33 MOJIE] CUCTEMa YIIPaBIbatba Matbe CI0KCHOCTH

M I/I3pa,:[a TEXHHUYKOT OMHcCa MOJIEIa CUCTEMA YIIpaBJbakha MamkE CII0KEHOCTH

K/byuHH NOjMOBH: CHCTEM YNpaBIbaiba, (PyHKIHOHATHA IIIEMa CHCTEMA YIIPaBJbatba




CepBocucTeMu H
CHCTEMH yNpaB/bamba ca
peryanujom

* neuHUIIe 10jaM cepBOCUTEMA

* pa3NyKyje BPCTEe ¥ HAUWHE II0CTaBJbakha MEPHHX IPeTBapada

* Oupa MepHe IpeTBapade U3 Karajaora Ha OCHOBY JKEJbEHHUX
KapaKTepHUCTUKA

* II0CTaBH MEpPHE IIpeTBapade

* IPOBEPH HCTIPABHOCT U 3aMEHH HEUCIIPABHE MEPHE
HpeTBapade

* TI0/IECH ITapaMeTPe MEPHHUX TIpeTBapada

* IIPUIIPEMH U3BELITAj O U3BPIICHOM MEpCHY

* noctaBu uHTEpdEjc mpema pauynapy, A/D koHBEpTOp, TajMep,
Gpojau

* M3BPIIN IOTpeOHA Meperba

* 00jacHH yIIory IOje/JMHHX eIeMeHaTa U3 CHCTeMAa YIIPaBibarba

* II0CTaBH 33/1aT€ BPEJHOCTH y CHCTEMY HAa OCHOBY JKEJbEHUX
U3J1a3HMX BEIMYMHA

* IPCABHUAN IPOMEHY M3JIa3HHUX BEINYNHA Y CUCTEMY
yIpaBJbatba Ha OCHOBY 3a1aTHX BPEIHOCTH

* ogabepe notpebaH perymnarop

* pasnuKyje yTunaj nponoprmonansor (P), uarerpansor (I) n
nudepennujansor (D) nejcTBa Ha cucteM yrnpBibama

* youu JIOMHHAHTHO JejcTBo PID perynaropa Ha ocHOBY
HOHAIlIAha CTarba W3Ia3a CHCTEMa YIIPaBibarba

* TIOBE3Yyje eJIeMEHTE CEPBOCHCTEMA U CHCTEMa ayTOMATCKe
perynauuje

* TI0JIE1IaBa EJIEMEHTE CEPBOCHCTEMA U CHCTEMa ayTOMATCKe
perynanuje

*» CepBocHCTEMH

* KoHcTpykInja, KapaKTepHCTHKE M HAMEHA MEPHHUX IIpeTBapada

— OTIIOPHHU

— KanaluTHBHA

— UHAYKTUBHHA

— MHIYKIHOHH

— ONTOCIEKTPOHCKH

— IUE30CJICKTPUIHHA

— €JIEKTPOMarHeTHu

— XMApAYJIUYHK

— IIHEYMATCKH

. HpHHL{I/IH paxa MEpHHUX TIpeTBapa4ia:

— roMepaja

— Op3uHe (TaxOoreHepaTop, CHKOAEP)

— culle ¥ Halpe3arma

— TeMIeparype

— IIPUTHCKA

— HHABOaA

— IIPOTOKa

— HOJI0XKaja (MEXaHUUKHU MpeTBapaun (pOTOENCKTPUYHN, MHIYKTHBHU U KalalUTaTHBHU
CEH30pH)

« [IpoBepa u moielIaBake MapaMeTapa MepHHX peTBapada

* biiok-1eme crucTeMa ayToMaTCKO yIpaBJbakka ! yIora MOjeIMHNX eJeMeHaTa

* AHAJIOTHO H IUTUTAJIHO yIIPaBJbathe

* Tect yHKIIMje ¥ O3UB CHCTEM

« [TU] ynpasisame

* PesiejHH KOHTpOJIEPH.

* OcHOBHH 10jMOBH 0 fuzzy norunu

* CepBocHCTEMH

— I[NO3ULMOHHU U

— Op3UHCKH

* Perynaruja nporecHux BelIMYHHA, TeMIIepaType, IPUTHCKA, TIPOTOKA, HUBOA,
BJIaXKHOCTH, OCBETJbEHOCTH U CIIMYHO

JlaGopatopujcke Beskoe:

* CHUMame CTaTHIKe KapaKTCPUCTUKE MEPHHUX IIpeTBapayva:

— roMepaja

— Op3uHe (TaxoreHeparop, HKOIep)

— culle ¥ Halpe3ama

— TemIeparype

— IIPUTHCKA

— HHUBOA

— IIPOTOKa

» Cuumame nuHamuuke kapakrepuctuke P, PI, PD u PID perynaropa

+ CHEMame TMHAMHYKe KapaKTePHCTHKE Ipolieca

* McnuruBamwe crabunHoctu cucrema. [lonemasame napamerapa peryaaropa

* M3pazia penejHOT MojieIa CHCTEMa yIIpaBIbakha Mamhe CITOKEHOCTH

* V3pasa TexHUYKe JOKYMEHTALM]je 38 MOJIEN IO3UILHOHOT CEPBOCUCTEMA MAbE
CIIO)KEHOCTH

* JleMOHCTpaLyja paja MO3ULHOHOI CepBOCUCTEMA

* M3pajia TeXHUYKE JOKYMCHTAIU]je 3a MOJIEN OP3MHCKOT CEPBOCHCTEMA Mathe
CII0)KECHOCTH

» JleMoHCTpanuja paga Op3HHCKOT CEPBOCHCTEMA

K/byunu nojMoBu: cepBo CHCTEMH, MEPHH TIPETBApadN

Hacragsa y 00Ky

* I0BE3Yyje eeMEHTE CHCTEMa ayTOMATCKE Peryaruje
TeMIIepaType WiIH HeKe Apyre BeInYnHe

* IIoAcIIaBa MOBE3aHE CJIICMECHTE y CUCTEMY ayTOMATCKE
perynaije

* IOCTaBJba €JIEMEHTE MO3UIITUOHUX U 6p3l/IHCKI/IX cepBocucTteMa

* 110JICIIaBa [IOCTABJHEHE CICMEHTE

* yIITA y pajj CEpBOCUCTEM

* BpIM u3060p perneja

* [OBe3yje pelnejHe meMe

* IIyIITa y paj pa3inuuTe CUCTEME 3aCHOBAHE Ha PENICjHOj
TEXHUALN

* MHcTanamuja Kpyra 3a TepMOpETy/Ialjy (HIp. TepMomnap, KOMIEH3aIIHOHH BOJIOBH,
TepMoperyarop, Kpyr 3a rpejame u xiaheme).

* [To3uumonu ceppocucTeM

* Bp3uHCKH cepBOCUCTEM (Ca TaXOICHEPaTOPOM Y [OBPATHO] CIIPE3H)

* PenejHa TexHHKa (HITP CHCTEM PELUPKYNAIHje BOAE, MMyIITAmbE y Paj ACHHXPOHOT
MoTopa romohy perejHe KOMOHMHAIH]e 3Be3/1a-TPOYrao)

5. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha TMOYETKY CBAKE TEME YUCHHUKE YIIO3HATU Ca IUJbEBUMA U UCXOJUMa HACTAaBE, OAHOCHO YU€Ha, INIAHOM pajia U HAYMHUMaA OLCHHBakbaA.

TIpenmer ce peanusyje kpo3 TeopujcKy HacTaBy (34 daca), BexOe (68 yacoBa) u HacTaBy y Onoky (30 yacoBa). Hacrasa y Giioky ce Moxe
peaNn30BaTH y TOKY IIKOJICKE TOAMHE WIIM Ha Kpajy JApYyror noiyroauiuta. Pacropes peanusanuje Hactase y OJ0Ky uspalyje cama 1mikona, y 3aBu-
CHOCTH OJ TOTa JIa JIH je peayin3yje y IIKOJICKOM KaOWHeTy (paaroHUNIN) W mpexy3ehy.

TIpuiarkoM peann3aiyje HacTaBe OCJIOHUTH C€ Ha Hpe3Hama yueHuka n3 dusuke, OCHOBa eleKTpOTeXHUKe, Enexrponnke, MexaHuke u
Xunpay n4HUX U TTHEYMaTCKUX KommoHeHTH. [Ipernopyka je na ce Kpo3 TeopHjcKy HACcTaBy Jajy TeopHjcka o0jalllberba KJbYYHHX MOjMOBA U Ca-
IpKaja y3 mpuMepe U3 KOHKPETHE MpaKce, a Kpo3 YacoBe BEXKOU paJuTH KOHKPETHE 3a/1aTke MpuMeryjyhu Teopujcka 3Hama. [lorpebHo je paauTu
Ha KOHKPETHUM MOJEInMa, ypehajuma 1 cucTeMnMa ayTOMaTCKOr yIpaBibaka, J0OHjeHe pe3yiiTaTe aHaIu3upaTy, nojactahi yYeHHKE Ha JTOHOIIe-
e 3aKkJbydaka. [ e rox je To Moryhe nobujene pesyirare mpoBepaBaTH eKCIIEPIMEHTAITHUM ITyTEM.

M360p MeTona 1 00/IMKa paja 3a CBaKy TeMy ofpel)yje HacTaBHUK y 3aBUCHOCTH O] HACTABHHX CajipKaja, CIOCOOHOCTH U MOTpeda yueHNKa,
MaTepHjaJHuX U ApYyrux yciosa. Kopuctutu BepOanHe meTone (METoa YCMEHOT H3Jlarama M AWjaIolIKa METoIa), MEeTole JEMOHCTpaIHje, TeK-
CTyaJTHO-MJIyCTpaTHBHE METO/IE, IPaKkTH4aH paj. [Ipemioxenu obnuun paga cy GpoHTanIHu, pag y rpyIH, paja y napy, HHIMBUIYaIH! pajl.

VY yBO#HOM Jieny oOpaTHTH MaXXikby Ha IPUMEHY, OCHOBHE TI0jMOBE M €JIEMEHTE CHCTEMa ayTOMATCKOT yIpaBjbara 0e3 uMjer pasyMeBama
YUYCHHIM HE MOTY Jia CaBliajiajy ocTarak rpajausa. [Ipe moyetka cBake TEME BE3aHE 3a eJIEMEHTE CHCTEMa ayTOMATCKOT YIPaBJbarba, IOTeOHO je



OCBPHYTH C€ Ha IBHXOBY YJIOT'Y M MECTO Y IaTuM cucteMuMa. [Ipy 006paan MepHHX TpeTBapada, HalpaBUTH KOPENALHjy ca CBUM IPEAMETHMa KPo3
Koje ce oOpal)yjy du3nuke Belnu4nHe Koje MepuMo, a OU yueHHUIH 00Jbe pasyMeny IPHUMEHY U Ha4lH paja.

ITpu 0Opaay NO3ULMOHUX M OP3MHCKUX cepBocHcTeMa ce Tpeba GoKycHpaTn Ha HBUXOB HAYMH pajia U MPUMEHY Y PEaJHHM MeXaTPOHCKUM
cucremuma. [Ipu peraBamy KOHKpETHHX IpoOiieMa, y4eHHIMa JO3BOINTH Kopuihemwe aureparype, Tabliina 1 pecypca ca HHTepHeTa.

VYuenunu npe cake BexOe Mopajy J0OUTH MaTepHjall ¥ yIIyTCTBA 3a BeHy u3pany. Jlaboparopujcke BexxOe ce pajie HCKIbYUUBO 101 CTPO-
THM HaJ30pOM HAaCTaBHHWKA M HHKAaKBE MMIIPOBH3aIlMje HUCY N03BoJbeHE. HakoH cBake BexOe yUEHHIN TOCTaBJbajy M3BEIITA] KOJU CaIpKU rpa-
(huuke mpuKasze U AujarpaMe Kao U padyHCKU T0OHjeHe pesynrare.

ToTpebHo je 1a HACTaBHUK OCMUIILJBABa 3a7aTKe IIPeMa HUBOMMA 3Habha YYCHHUKA ¥ IMXOBUM MOTYHHOCTHMa, a OrepaTHBHE ITIAHOBE Pajii
Ha MECEYHOM HMBOY KOKO OM WX JIaKIle TIpuiarolaBao HanpeaoBarwy y4eHUKa.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

YV HacTaBM OPHjEHTHCAHO] Ka IOCTU3amy MCX0Ja IpaTe Ce M BPeIHYjy MPOLeC HACTaBe M yuera, NOCTUrHyha yueHuKa (IpOLyKTH yuerma) 1
concTBeHH paja. HacraBHUK Tpeba KOHTHHYHMPAHO Ja IIPaTH Halpeaak YUeHHKa, KOjU ce Orie/ia y HauMHy Ha KOjU YUYEHHIH NMapTHIHITNPA]y, KaKo
MIPUKYIUBAjy MOJaTKe, KaKo apryMeHTYjy, eBaIyHpajy, JOKyMeHTYjy UTa. Jla Ou BpeqHoBame OMito 00jeKTHBHO 1 Y GYHKIHUjH ydema, HOTpeOHO je
YCKJIQIUTH HUBOE UCXOa ¥ HAYMHE OLICHHBAbA.

CyMaTHBHO OLICH-UBAKE j€ BPEIHOBAkE MMOCTUTHYha yUeHNKa Ha Kpajy cBake peaim3oBaHe Teme. CyMaTUBHE OIEHE ce T0OHjajy U3 TeCTOBa
BELITHHA, TPAaQUUKUX H3BELITaja ca BEXKOHW, TECTOBA 3HAaHa, YCMCHOT MCIMTHBAMKba, CAMOCTAJIHUX WM TPYIHHUX pajoBa yueHHKa. Bpennyje ce
HPELHU3HOCT Y U3BONeHY, CAMOCTAIHOCT y M3BpLIABAKY 33/1aTaka, JOCIEAHOCT Y MOIITOBakbY CTAaHIAPAHUX HPOLENYypa, IOKa3UBabe HHUINja-
THBE Y pelllaBamy 3a/aTor npodiema. Y TOKy peali3aliije HacTaBe U3 je[HOr MOJya, HACTABHUK JIaje NPUIIMKY YYCHHUKY Ja [IOIPABH OLEHY M3
MOJTyJIa KOj! Cy paHHje peaIn30BaHH.

V (hopMaTHBHOM BpenHOBaby HACTABHUK OW Tpebasio 1a MPOMOBHIIE TPYIHH AWjajior, a KOPUCTH MUTamba Ja OU IeHeprcao MojaTke 3
haukux waeja, anu 1 Ja MOMOTHE pa3Boj haukux uaeja, naje yueHHIUMa oBpaTHe nHpOpMaIuje, a mopparHe HHpopMaIje Jo0ujeHe ol y4eHHKa
KOPHCTH J1a MPUJIArou TOAy4YaBame, 0Xpadpyje YUSHHKE Jia OLeHYjy KBaJIUTET cBOT pajxa. M360p MHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAME 3a-
BHCH O]l BpCTE aKTHBHOCTH KOja ce BpeiHyje. Y HPOLeCy yueka HACTABHUK je MOJEpaTop KOju ycMepaBa M MOJICTHYE PaJl YIeHHKA, ycMepaBa ux
Ha N3BOpE yueha, HaunHe IPHUKYIJbakba U aHaIn3e 110/]aTaKka, HaBOIY X Ja apryMeHTOBaHO OpaHe CBOje CTaBOBE, MOJICTHYE TUMCKHU pajl, yBaxa-
Bamb¢ PasIMUNTUX MAIIberka. HacTaBHUK aHMMEpa yueHnKe, oxpadpyje, KOPHCTH HJieje YIeHHKa 3a aHaJIu3y KJbYIHHUX I10jMOBa | cajpxkaja. Haj-
OWTHHje je 1a ce yIeHHUKY JO3BOJIH J]a H3HECE CBOje MUIIUBEH-E, 4 3aTHM KPO3 TPYITHY JUCKYCH]y BPIIMTH aHAIN3Y H apT'yMEHTOBAHO 3aKJbyJHBaTH
0 HCIPAaBHOCTH MHUIUbEHA (YBEK KPEHYTH OJ] TO3UTHBHUX CTPaHA H3HETOT MUIIJbEH-a YueHHKa). HacTaBHUK npuiiarohasa moayyaBame Ha OCHOBY
noBpatHe nH(GopMaluje kojy H00Hja o1 yueHHKa.

Haszus npeamera: EJEKTPUYHU NIOI'OH U OITPEMA Y MEXATPOHUIIN

1. OCTBAPUBAIE OBPA3OBHO-BACIIMTHOI PAJIA — OBJIMLIU U TPAJAIBE

HACTABA

TCOij CKa HacTaBa

Bexo6e

IpakTnuna nacraBa

Hacraga y 61oky

PA3PE/]] YKYITHO

I

68

68

30

166

Harnomena: y Tabenu je NpuKa3aH OJMIIHBY (DOH]] 4acoBa 3a CBaKH OOJUK pajia

2. IU/bEBU YUYEA:

— Yno3HaBamwe y4eHHKa ca IPUMEHOM eJIEKTPUYHHUX CUCTEMa IIOKPETamka y CaBPEMEHUM ITPOU3BOJHUM CHCTEMHMa

— OcnocobJpaBame yUeHHKa 33 YUTAKE U LPTake jeIHOCTABHUX MOHO(DA3HUX U TPOo(asHUX CTPYjHHUX Kolia

— Yno3HaBame y4eHHKa ca BpcTaMa | JIeIOBHMa eNeKTPUIHUX HHCTANAINja

— Yno3HaBame y4eHHKA ca eIeKTPHIHIM, MEXaHIMUKIM U JIPYTUM KapaKTepHCTHKaMa eeKTPOMHCTAIAMOHOT MaTepyjaja u npudopa, paau
MIPaBUIIHOT W300pa U MOHTaXe

— OcnocobJsbaBare yueHHKa 3a Kopullheme Tadinia y KojuMa cy Jate KapakKTepUCTHKe M0jeANHNUX eneMeHaTa u ypehaja

— Yno3HaBamwe y4eHHKa ca CTaHAapANMa U TEXHMYKUM IPOIUCHMA 32 H300p ONpeMe, MOHTaXE U OZIpXKaBarba eJIEKTPUYHUX HHCTaIAl]ja

— Ocroco0sbaBame y4eHHKaA 3a OJpKaBarbe eNeKTPUYHNX MHCTAJIAlMja U 33 IOCTYIambe IIPU OJpiKaBarby U OTKIIakalby HACTaJIMX KBApOBa Yy
CJICKTPUYHNM MHCTaJanujaMa

— Yno3HaBame yIeHHKa ca KOMIIOHEHTaMa CHEePreTCKe eIeKTPOHNKE, IbIXOBOM HAUMHY Paja, KapaKTepuCcTUKaMa 1 IIPUMEHI

— Ocrioco6JpaBame y4eHHKa 3a PajJi ca OCHOBHUM KOMIIOHEHTaMa M IIPETBapayuMa EHEPreTCKe eJIeKTPOHUKE

— Yno3HaBamwe y4eHHKa ca KOHCTPYKIMjOM, HAMEHOM U KapaKTePUCTHUKaMa eNEeKTPUYHHUX MalllMHA BEIUKHX CHAra

— Ocroco0spaBame y4eHNKA 3a Pajl ca eJICKTPUYHUM MalllMHAMAa BEIMKHX CHara

— Ocroco0spaBame y4eHHKa 3a paji ca IoceOHUM BpcTaMa MOTOpa

3. HABUBHU TEMA, HCXOJIHU YUYEA, IIPEIIOPYYEHU CAJAPKAJU U KIbYUYHHU ITOJMOBHU CAJIPKAJA

HCXOIU

HA3UBH TEMA
ITo 3aBpIeTKy TeMe yueHUK he OUTH y cTamy 1a:

MNPENOPYYEHHU CAAPKAJHA / K/bYUYHU ITIOJMOBHU CAJIPKAJA

* 3Hauaj eJICKTPHYHUX CHCTEMA IIOKPETarha y CaBPEMEHUM HPOU3BOIHUM CHCTEMHIMA.

* I'pachuuky cuMOOIN 1 O3HAKE Y €IEKTPUYHHUM ITOTOHHMA U ONIPEMHU

* OCHOBHH €JIEMEHTH €JIeKTPUYHE ONPEMe Y MEXaTPOHCKHM CHCTEMUMA U HUXOBE
KapaKTEePUCTUKE:EHePreTCKe, eIeKTPUIHE U eIEKTPOHCKE

JlabapaTopujcke Bexoe:

* YHo3HaBame y4eHHUKA Ca OPraHU3alKjoM pajia y IIKOJICKO]j 1abaparopuju, Mepe
6e30eTHOCTH ¥ 3alITHTE Ha paxy. [IpaBuna paja y abaparopujn

» Cum001 1 03HaKe KOjH Ce KOPHUCTE Ha lIeMaMa eIeKTPUYHUX OroHa

* ONHIIIE IPHMEHY eTeKTPUYHHX CHCTEMa ITOKPETamba y
CaBPEMEHUM IIPOU3BOJHUM CUCTEMUMA
* IpHMEbYje OCHOBHE eJICKTPHYHE BEJIMYHHE U je/IMHHIIC
* onuuie rpaduuke cMMO0IE U 03HAKE Y €ICKTPUYHUM
EjleMeHTH eJleKTpHYHe HIOTOHNMA U OIIPeMH
onpeme * IpuUMebyje Mepe 0e30eJHOCTH U 3aITUTE Ha pasy y
11a6OPaTOPHjCKUM YCIIOBHMA pajia

K/by4YHH NOjMOBM: €JIEKTPUYHA OlIpeMa




Enexrpuunn
HCTAJANHOHH NPUOOP M
onpema

* OIHILIE BPCTE CICKTPHYHUX MHCTAIALHja

* HaBeJIe OCHOBHE JIEJIOBE CJICKTPHYHNX HHCTaJaIHja

* CIIPOBOJM Mepe U ofipeade U3 NpaBUIHKKA 3a oarosapajyhe
pajioBe MM obIacT

* 00jacHU IPUMEHY €JIEKTPOMHCTAIALKOHOT IPHOopa

* HaBeJIe MaTepHjane KOju Ce KOPUCTE 3a M3Pajy NPOBOIHHKA

* HaBejle MaTepujajie Koju ce KOPUCTE 3a U3pajly H3onaiuje

* onabepe mpecek NPOBOJHKKA HAa OCHOBY Tabesa M yclioBa
Hojarama.

* KOPUCTH KaTaJIore M MPUPYYHHUKE MPUINKOM oabupa
MarepHjajia u elieMeHara

* TyMaqH O3HaKe H30JI0BAHHX POBOJAHUKA U KabI0Ba

* OIHIIE PA3INYKTE IPUKIbYYHE ypehaje

* 00jacHN HauMH OBE3MBaba NPUKIbYUHOT ypehaja Ha
CIIEKTPHYHY MHCTANALN]Y.

* o0jacHN HauMH MOBE3MBaba 3aIITHTHHX ypehaja Ha
CIIEKTPHYHY MHCTANAIN]Y.

* HabpOju peKuIade KOju ce KOPUCTE Y eICKTPHIHO]
MHCTAJIAIH]jU.

* 00jacHM IPUHIKII Pajia ¥ HAMCHY IIPEKUIA4KHUX CIeMCHATa

* BPIIM MOHTaXy €IEMEHaTa eJICKTPHYHE OIPEME U T10BE3HBAE
y (YHKUHOHAIHY LCITHHY

* BPIIH HCIUTHBAE HCIIPABHOCTH SICKTPUYHKX Be3a Ipe
J10BOherba 01 HAMOH

* IEMOHCTPHPA Pajl eNEKTHPYHE IIIeMe

* BpcTe enexkTpuyHUX HHCTAAlMja

* EJleKTpOTeXHIYKa peryIaTuBa

» EnexrpouHcTanannoHy Matepujan u npudop

— MHcTananuosyu BosoB1

— Marepujanu 3a u3pajy IpOBOAHHUKA U KabioBa

- BOHOBW C€a TOJIM ITPOBOIHUIIUMA

— BonoBu ca 130510BaHUM HPOBOTHUIIMMA

— Kab6nosu

— O3HauaBambe BOJ0BA Ca N30J0BAHHM POBOAHUIIUMA 1 Kabll0Ba

— M360p nomnpevHor npeceka NPOBOAHMKA U KabIoBa Ha OCHOBY JI03BOJbEHE CTPYje
onrepehema

- I/IHCTaJ'IaLU/IOHPl ocurypaiu

— TorubuBM ocurypadu

— AyTOMaTCKH OCHI'ypauH

— MHcranaumone cKiomnke

— OOpTHE CKIIOTKe

— [IperuGue ckiomnke

— IloTesne cxionke

— Tactep ckionke

- MOTOPHC 3alITUTHE CKIIOIIKE

— IIpuksbydHe HanpaBe

— IIpuxspyune Hanpase 3a 10MahHHCTBO

— IIpuksbydHe HaNpaBe y UHIYCTPUjH

* [Ipekunauku eneMeHTH

* Peneju (6umeranu, BpeMeHCkH, Solidstate penejn)

Jlabaparopujcke Bexkbe:

. anMep" O3Ha4YaBamka BOJOBA Ca U30JI0BAHUM ITPOBOJHUIINMA

* [Ipumepu o3HauaBama kabioBa

* M360p mompevHor npeceka MpoBOIHUKA U KabIoBa Ha OCHOBY Tabela H yclioBa
noJarama

* M360p Ha3MBHE CTPYje OCHIypada IpemMa MONPEeIHOM MPECeKy IPOBOIHUKA

* Meperbe HaroHa cTpyje U cHare y MOHO(a3HOM cHCTeMy

* Mepeme HaroHa CTpyje U CHare y Tpo(hasHOM CHCTEMY

* [ToBe3uBame OCHIypaya MHCTANIAMOHUX U IPEOCHACTHX CKJIONKH Y €IeKTPUYHO KOJIO
npeMa JaToj IeMH

* IToBe3KBambe KOHTAKTOPA Y IEKTPUYHO KOJIO IPeMa JaToj IeMHI

« [loBe3uBame 3aITUTHUX MOTOPHHX CKIIOTIKH ITpEMa na’roj meMu

K/byuHH NOjMOBHU: ETEKTPUYHHI HHCTANALHOHH TPHOOP

KoMnonenre eHeprercke
eJIeKTPOHNKe

* OGjB.CHI/I TIPUHIHAII pajga CHAXKHUX CJIICKTPOHCKUX KOMIIOHCHTH!
JIMOJIa, TPAH3UCTOPA, THPUCTOPA, AMjaKa U TPHjaKa

* UCIUATA UCIIPABHOCT CHAXKHUX CJICKTPOHCKUX KOMIIOHCHTH

* YIpaji CHaXKHE CJICKTPOHCKE KOMIIOHCHTE

* CHUMU KapaKTEPUCTUKE CHAXKHUX CIIEKTPOHCKUX KOMIIOHEHTH

Ha MaKeTH moMolly MEpHUX HHCTpyMeHaTa

aHaJIM3upa paJl CHaXKHUX CJICKTPOHCKUX KOMIIOHEHTH

* aHAJIM3Kpa Pajl jeTHOCTaBHU]UX eIEKTPUYHHX KOJIa ca
KOMIIOHEHTaMa CHEPIeTCKE SICKTPOHUKE

* n3abepe eIeMeHTe U3 KaTaaora

» CHa)KHE eTeKTPOHCKE KOMIOHEHTe (TIPHHIIUI pajia, IPUMEHa, THITHYHA Kyhumira,
xiahere, MOHTaXa, 3aIITHTA, HCIINTHBAE HCIIPABHOCTH):

— auone

— tpaun3ucropu: ounonapuu, MOSFET, IGBT

— THPUCTOPH, JHjalld U TPHjaLl

JlabapaTopujcke Bexkoe:

* [IpoBepa ucnpaBHOCTH CHaXKHE Anozne. CTaTnuKa KapaKTepHCTHKA CHAXKHE JJHOME

* McnnTyBame HCIIPaBHOCT CHAXKHOT OMIIONapHOr TpaH3ucTopa. M3nasHa
KapaKTePUCTHKA CHAXXHOT OUITOIAPHOT TPAH3HCTOPA

» CHaxnn MOSFET kao npexkuiad. CHUMame U3J1a3He KapaKTePUCTUKE

* UcnutuBame HCIIPaBHOCTU U CHUMAHE KapaKTePHCTHKE TUPHCTOPA U TPHjaka

K/byuHH NOjMOBH: €HEPreTcKa eleKTPOHUKA

IperBapaun eneprercke
€JIeKTPOHHKe

00jacHH HaMeHY IIpeTBapada CHEPIreTCKe eICKTPOHUKE

HaBeJIe OCHOBHY II0ZIe)Ty IPETBPaya EHePreTCKe eIeKTPOHHKE
00jacHH PUHLNII Pajia CHEPTeTCKUX IpeTBapada:
HCTIpaBJbava, MHBEPTOPA, HAU3MECHUYHHX ITpETBapajia
((ppexBeHTHHX perynaTopa u peryiaaropa HaroHa)

* TIOBEKE ENIEKTPHYHO KOJIO TIPETBAapaya eHepreTcke
CIIEKTPOHHKE [IPeMa 33/1aT0j IEeMHI

CHHMHM KapaKTCPUCTHUKE CHEPIrCTCKUX MMPETBAapaia U aHaJIu3upa
HBUXO0B paj

*+ Hamena nperBapada eHepreTcke elIeKTPOHUKE H OCHOBHA MOJeIIa
— JenHOCMepHN TIpeTBapady, HAMEHa U OCHOBHA IozieTa

— HUnBeprop(mMonodasuu u TpodhazHu)

— WcnpaBibaun, HAMEHa M OCHOBHA OJIENA

— MoHnoa3Hu nosnyTanacHu UCIpaBibay

— MoHoha3Hu ucIpaBIbad ca CPEIHOM TAIKOM

— Tpodaznu ucnpassbay ca cpeiboM TaYKOM

— Hauzmenununu TIpeTBapavy, HaME€Ha U OCHOBHA IMOAEIAa

* OpEeKBEHTHHU PEryJIaTOpU U PeryjiaTopu HaroHa
JlabapaTopujcke Bexoe:

* JenHO(a3HM MOTyTAIACHH UCTIPaBIbad

* JCI[HO(ba3HI/I TIYHOTAJTaCHU UCIPaBJbad Ca CPEAHOM TAYKOM
* I'perioB ucnpassbad

* JCI[HOd)a3HI/I HAIlOHCKHU TPaH3UCTOPCKU UHBEPTOP

* Yorep ,crynirad HaroHa

» ®a3HK peryaaTop ca TpPHjakoM

K/by4uHH N0jMOBM: IIPETBapa4u CHEPIeTCKE SICKTPOHUKE

Tpauncdopmaropu

* 00jacHN KOHCTPYKIM]jy MAIlIMHA BEJIMKUX CHAra U BUXOBY
HPUMEHY Y MEXaTPOHUIII

* o0jacHM HaMEHy U HaBeJle OCHOBHE Moyelie Tpancdopmaropa

* 00jacHH TOJIaTKe ca Ha3HAYHE TUI0YHIIe TpaHC(hopMaTopa

* neduHUIIEe TPEHOCHU OJHOC TpaHchopmaTopa

* 00jacHN eHepreTCKN OWIAaHC CHAra,lojaBy I'yOHTaKa U y3poke
HACTaHKa

* U3MEPHU OTIOPHOCT HamoTaja Tparchopmaropa Ul metomom

* IEMOHCTpHpA HAYUH OJpeliBarba XOMOJIOrUX KpajeBa

MOHO(a3HOT TpaHchopMmaTopa

U3BeIe OIVIe]l IPAa3HOT XOa U KPATKOT CIIoja

* m3Bejie oriest ontepehema MoHodazHOr TpaHCchopMaTopa

* Bpcre TpaHchopmaTopa 1 HaMeHa, KOHCTPYKIHja, IPHHIMI pajia

* I'yOHIM ¥ eHepreTCKyu OHIaHe

» OntHoC npeobpaskaja

JlabapaTopujcke Bexoe:

» Harnucha mounna Tpancgopmaropa, Mepere OTIOPHOCTH HAMOTaja, IPOBEPaBathe
O3HaKe Kpajesa

» Omien npasHor xona jeanogasHor Tpancgopmaropa

* Orie1 KpaTKor croja jeaHodasHor Tpancdopmaropa

* OnpehuBame onHOca npeodpaxkaja

KibyuHu nojMoBH: TpaHc(hopMaTopu




ACHHXPOHH MOTOp

* HaBe/Ie OCHOBHE BPCTE aCHHXPOHOT MOTOPA

* 00jacHN KOHCTPYKIIHjy aCHHXPOHOT MOTOpa

* 00jacHn Ha4MH (HOPMHUPara OOPTHOT MArHETHOT 110Jba

* o0jacHu npUHLKII pajga TPOha3HOr aCHHXPOHOT MOTOPA

* leDMHUIIIE ATICOTYTHO M PEIIATHBHO KIIH3amhe

* 00jacHH MozaTKe ca Ha3HAYHE [UIOYHIIC MOTOpa

* 00aBJba BU3YCIIHU IIPEIIIC] CICKTPHYHUX MOTOPA U yo4aBa
rpyba MexaHu4Ka omrehermba  He0CTaTKe;

* MOHTHPA U ACMOHTHpA €ICKTPOMOTOP Ca PAJHHX MEXaHH3aMa
U MalluHa

* HAL[PTa MEXaHNYKY KaPAaKTEPHCTHKY aCHHXPOHOT MOTOPA
neuHuIIe KapaKTePUCTUYHE TauKe

* 00jacHN peXHMe pajJia ACHHXPOHOT MOTOpa

* 00jacHM Ha4MHE yIyIITamka y Paj aCHHXPOHOT MOTOPa

* IIOKPEHE U MCIINTa ACHHXPOHH MOTOP

* IPOMEHH CMepP OKPETarba aCHHXPOHOT MOTOPa

* BpLIX peryiamujy Op3uHe OKpeTamba aCHHXPOHOT MOTOpa
npoMeHoM (pexBenumje u objacku npuHun U/f ynpasibama

* U3MEPHU OTIOPHOCT HAMOTAja CTaTopa

* II0BEXXE OLPEMY 3a H3Boleibe Orlie/[a PA3HOT X0/a U KPATKOT
CI10ja, HaBe/Ie CBPXY OIVIe/la M TyMadH pe3ysiTare

* moBeXe onpemy 3a n3Bohere ornesa ontephera, HaBeae
CBpXY OIVIeJla U TyMauu pesyJTare

» OcHOBe pajia eNeKTPHYHUX MOTOpa

* MarHeTHo KoJo

» HamoTaju enexrpu4HUX MOTOpa

* [Tonena enexTpHYHUX MOTOpA

* KoHCTpyKIHja ¥ BpCTe aCHHXPOHHX MOTOpa

* JenHoda3HN aCHHXPOHU MOTOPH

* TpohasHu aCHHXPOHH MOTOPH

* MexaHHYKa KapaKTEPUCTHKA ACHHXPOHOT MOTOPA,KITH3alkhe aCHHXPOHOT MOTOpa

* [Tymitame y paj acCHHXpOHOT MOTOpa

* Perynaruja Gp3uHe aCHHXpPOHOT MOTOpa

Jlabapatopujcke Bexkbe:

* HarnncHa mounia aCHHXPOHOT MOTOpA, MEperhe OTIIOPHOCTH HAMOTaja, IPUKIbYYHA
KyTHja ¥ TIpeBe3HBabe¢ HAMOTaja y 3BE3/ly M TPOYrao

» Omies Npas3HOT X0Ja ¥ KPaTKor croja

* Mepeme Kn3arma Tpo(a3HOr aCHHXPOHOT MOTOpa

* Perynaruja 6p3uHe TpodazHOr acHHXpoHOT MoTopa npumenom U/f ynpasibarmba

* YnpaBsbame ABOOP3NHCKHM aCHHXPOHHM MOTOPOM TOMOhY KOHTaKTopa

* [ToBe3wBame aCHHXPOHOT MOTOPA Ha MPEKY,CTapTOBamkE U 3aycTaBlbame.CTapToBame
1 3ayCTaBJbAbE Ca BPEMEHCKHUM KaIllFeHheM

* IIpomeHa cMepa 0OpTara aCHHXPOHOT MOTOpPA

« [Tymrame y paJ aCHHXPOHOT MOTOpa TIPeKo pedalyBada 38e3/a- TPOyrao

* [Iymrame y pan acuHXpoHOT MoTOpa oMmohy softstartera

K/byunu nojMoBH: acCHHXPOHH MOTOp

MotopH jexHocMepHe
cTpyje

* 00jacHM KOHCTPYKIIHjy MOTOpA jeTHOCMEPHE CTPYj€ U HBUXOBY
HPUMEHY Y MEXaTPOHUII

* o0jacHU IPHHIKI PajJia MOTOPA jeAHOCMEPHE CTpYje

* HaBeJIE IOZIEITy MOTOPA jeAHOCMEPHE CTPYje IpeMa HAqHHy
nobyhusama

* 00jacHH 1OJIATKE Ca HA3HAYHE TUIOYHIIC MOTOpA

* 00jacHH OCHOBHE METO/Ie MyLITama y Pag MOTopa
jeHOCMepHe cTpyje

* M3BPIIN NYIITake Y PaJ MOTOPA jeTHOMCEPHE CTPYje

* MCIIMTA HAMOTAje CTaTOpa U POTOpa

* IIOKpEHE M CHUMHM KapaKTEPHUCTUKY MOTOPA jeIHOCMEpHE
CTpyje, MPe3eHTyje pesyiITaTe HCIHTHBAA

* 00jacHu U IEMOHCTPHUPA IIPOMEHY cMepa 00pTamba MoTopa
jenHOCMepHE cTpyje

* perynuiie Op3uHy 00pTamba MOTOpa jeJHOCMEPHE CTpyje

* OCHOBHH KOHCTPYKTUBHH €JICMCHTHA

* [Tpunnun paga

* Bpcte MoTopa npema HaunHy nobyhuBama

* [Toxperame MOTOpa jeJHOCMEPHE CTpYje

* Perynaruja 6p3uxe

JlabapaTopujcke Beskoe:

* HarnucHa ruiounia MOTopa jeiHOCMEpHE CTpyje, Meperbe OTIIOPHOCTU HaMoTaja
cTaTopa M poTopa,lIpHKIbYYHa KyTHja

* [Tymrame y paj 1 Memambe cMepa 00pTamba MOTOpa jeTHOCMEPHE CTPYje ca CIOKEHOM
1no0yaom

* Perynaruja 6p3uHe U cMepa 00pTama MOTOpa jeJHOCMEPHE CTpyje nmomohy
TpaH3UCTOpa

Kiby4HH NOjMOBH: MOTOD jeTHOCMEpHE CTpYje

TloceGHe BpcTe MOTOpa

* 00jacHM KOHTPYKLH]Y U IPUMEHY MaIlIMHA MaJIMX CHara

* aHAJM3Hpa pajl 6E3KOIEKTOPCKUX M KOJIEKTOPCKUX MOTOpa

* 00jacHN KOHCTPYKIH]y ¥ TIPUHINII Pafia YHUIIONAPHUX U
OUIOJIAPHUX KOPAYHUX MOTOpa

* HaBeJIe 00IACT IPHMEHE YHHUIIONAPHUX M OUIIONapHUX
KOPauHUX MOTOpa

* aHAIM3HMpa KPUTEPHjyMe 3a n360p MOTOpa 3a eIEeKTPOMOTOPHHI
TIOTOH (Hamajame, ontepehiemne)

* MyIITA ¥ PeryJjuiie paji MalliHA MaIuX CHara kopuurhemem
EHEepreTcKe eNeKTPOHHKE U MUKpOpadyHapa

* BeskosiekTopcku MoTOpH jeaHocMepue crpyje (BLDC motopu)

* [TpuHnmn paga

* CBojcTBa 1 npumena BLDC motopa

* Kopaunu motop

* Bpcre kopayHHX MOTOpa

* [Ipunnumn paga

* YHUBEp3aJHH KOJIEKTOPCKH MOTOP

JlabapaTopujcke Bexoe:

* Perynanuja 6p3une u cMepa o0pTama KOpauHOr MOTOpa

» CHEMame M3/1a3He KapaKTepUCTUKE TaXOreHepaTopa,onpeljBambe KOHCTaHTEe
TaxoreHeparopa

Kibyunn nojmosu: BLDC motop

Hacrasa
y 610Ky *)

* puMerbyje Mepe 6e30eHOCTH 1 3/paBJba Ha pajy y pagHOM
porecy

* y4ecTByje y IpUMPeMH MaTepyjajia OIpeMe U ajara 3a
obasbare paJIHAX 3a/aTaKa

* Y4ECTBYj€ Y MOHTQKH ¥ IOCTaBJbakby ENEKTPUYHE ONIpeMe 1
MartepHjajia y MeXaTpOHCKHM ITIOTOHHMa

* YUECTBYje y TIOBE3HBakby ONPEME M MaTepHjajia MalliHa i
ypehaja y QyHKIHOHAIHY LeTHHy

. quCTBij Y KOHTPOJIHUM TIpEIrieauMa mpe myurama orpemMe
ManHa 1 ypehaja y pan

* y4ecTByje y IIpolielypama MyIuTamka y Pajl U 3ayCTaBbarba
Mamber CHcTeMa

* y4ecTBYj€ Y KOHTPOJIHUM MEPEHUMA eJICKTPUUHUX 1
TEXHUYKHUX BEJIMYNHA MAFbEl' CUCTEMa

* quCTBij Y OTKIIamamy jeL[HOCTaBHI/IjHX HETIIPAaBUIIHOCTH

* y4ecTByje y M3pau TeXHUYKe JOKyMeHTaluje (M3pajia
jClIHOCTaBHPIje CJICKTPUYHE IEME, YHOLICHE U3MEHA Ha
€JIEKTPUYHO]j LIEMH)

* paJl y4eHHKa Ha HEKOM ofl co)TBepa 3a U3pajy TeXHHYKE JJOKyMEHTaIHje, peropydyje
ce JIa yYECHHL YYECTBY]Y Yy 3Py UIIM Y CATHUM M3MEHAMa Ha TEXHUYKMM LPTEXKUMA
eIIeKTPHYHHUX CHCTEMA 33 HAIlajare¢ U KOMaH/I0Bambe eIeKTPHIHIM TIOTOHHMA (Y
TPHCYCTBY CTPYYHOT JIULA).

* paj Ha MIEMHPakby PA3BOJHHX OPMaHa Makbe CIOKEHOCTH 3a Halajambe U KOMAHI0Bambe
CJICKTPUYHNM MTOTOHUMA, ITOBE3HBAHE PEIjHO-KOHTAKTOPCKE ONPeMe M eIeMeHaTa
CHTHanu3aLuje,

* paj Ha JUPEKTHOM IyIUTamy y Paji ¥ 3ayCTaBJbatby IOTOHA Malle CHare ca u 0e3
HpOMeHe cMepa 00pTama (y IPHCYCTBY CTPYYHOT JIHIIA)

* pajl Ha OTKJbalbalby jeIHOCTABHUjUX HENPABUIIHOCTH U KBapoBa (OAprKaBame) Ha
€IIeKTPHYHOj ONPEeMH MalllMHaMa H ypehajuma (y IpUCcyCTBy CTPYYHOT JIUIA)

® paa Ha MOHTAXXHU U IEMOHTAXX! U ITIOBE3UBAILY ypef)aja CHEPTETCKE CIIEKTPOHUKE,
(peKBEHTHUX IpeTBapaya, MyLITabe y Pajl U 3ayCTaBibatbe, MOJelIaBakhe OCHOBHUX
napamMerapa (y IPHCYCTBY CTPYYHOT JIULA)

* paj Ha MyLITawky Yy paj, peryaanuju Op3uHe, IPOMEHH cMepa 00pTamba U 3ayCTaBibamby
MOTOpa jeTHOCMEpHE cTpyje (Y HPUCYCTBY CTPYUHOT JINIIA)

* paJi Ha UMIUIEMEHTAIUjH jeTHOCTAaBHIUX COPTBEPCKHX peleHha 3a
MHKPOKOHTPOJIEPCKO YIIPABIbAbE jeAHOCMEPHUM U KOPAYHUM MOTOPUMA MaJMX CHara
(Y HPHCYCTBY CTPY4HOT JIHI[a)

4. YITIYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha mouetky cBake TeMe y4eHHKE yMO3HATH Ca HUJbEBUMA U MCXOJHUMa, ITAHOM pajia ¥ HAYWHOM OILCHhHBamka. [IpeMeT ce peanusyje Kpo3
TEOPHjCKY HacTaBy W BexkOe. Teopujcka HacTaBa ce pealin3yje y CIeIHjaain30BaH0j YYHOHHIIN WK oaroBapajyhem kabuHety Koju Tpeba na Oyne
OIpeMJbEH OJroBapajynM HacTaBHHM CPEIICTBHMA, MaKeTaMa U MOJICNIMMa, TpauuKUM MPHKa3uMa, MYJITHMEIIjalHOM orpeMoM. Jlabaparopuj-
cKke BexOe ce oppkaBajy y labapaTopuju 3a MexarpoHuKy. HacraBa y OIoky ce peannsyje y 1a00paTopuju 3a MEXaTPOHHUKY (PaIHOHHIIN) Y TIKOJIH
wim oxnrosapajyhum npenysehuma. Onespeme ce aenu Ha Tpyne ox 15 yueHuKa 1o rpynu npu peajn3aliju BexxOu u HacTaBe y Onoky. [Ipemopy-
4yeHH Opoj Yacosa o TeMama je cieznehu:

* EleMeHTH eJIeKTpHYHe onpeMe: Teopuja: 4 yaca; maboparopujcke Bexoe: 4 yaca;

¢ ENekTpUYHN NCTAJIAHOHU MPUOOP U ompema: Teopuja: 16 yacosa; naboparopujcke BexOe: 16 vaca;

* KomnoHeHTe eHepreTcke eJIEKTPOHHKE: TeopHja: 8 4acoBa; labopaTopujcke Bexxoe: § qacosa;

¢ [IpeTBapauu eHepreTcke eJ1eKTPOHUKe: TeopHja: 8 HacoBa; Taboparopujcke BexkOe: 8 uacosa;




* Tpancdopmaropu: Teopuja: § yacoBa; JadopaTopujcKe BexOe: 8§ yacosa;

* ACMHXpOHHU MOTOP: Teopuja: 12 yacosa; aboparopujcke BexoOe 12 dacona;

* MoTopu jenHocMepHe cTpyje: TeopHja: 6 yacoa; Jaboparopujcke BexOe 6 4acosa;

* [TocebHe BpcTe MoTOpa: Teopuja: 6 4acoBa; Jaboparopujcke BexOe 6 yacosa.

IIpn o6paay nojeMHIX HACTAaBHUX jEIMHUIIA KOPHCTHTH MTAHOE, CIIMKE, IIPTeXe, IPUMepKe eJIeKTPOHHCTAIAIMOHOT MaTepHjaia, mpuoopa n
eneMeHara. KopucTutu MynTuMenunjajiHe mpe3eHTaluje, karaaore npoussohada onpeme u ypehaja u cTpyuny aurteparypy (cranaapje, npomnuce,
TIPETIOPYKE).

Kpo3 Temy EjieMeHTH ejleKTpUYHE oNpeMe YUCHUKE YIO3HATH Ca MPHMEHH EIEKTPUYHHUX CHCTEMa MOKpeTamba y CaBPEMEHHM IPOU3BOJI-
HUM cucTemuMa. ['paduuke cumbone oOpaguTH Kpo3 NPTalke U aHAIN3Y jeJHOCTAaBHUX CTPYjHHX Kona. Y Temarckoj neianHu EjekTpuyHu ncra-
JIAIIMOHY MPHOOP W ompeMa 1oCceOHy Xy ITOCBETHTH CTPYjHUM KoiuMa. Canprkaj oOpaauTi KopuihemeM NPakTUYHHUX IpUMepa CTPYjHUX
KOJIa OCBETJbCHA, YTHYHUIA, €IEKTPHIHOT 3BOHA M TePMUYKUX NoTpormrada. OGjacHUTH MITa CaJipKU jeJHO CTPYjHO KOJIO eINEeKTPHYHNAX WHCTala-
uuja. KopucTUTH TEXHHYKE [IIAHOBE H TIPOjEKTE EICKTPUYHNX MHCTAJAlMja U eNIeKTpHYHe IeMe ypehaja. OOpauTy MpaKTHYHO MOBE3UBAE €le-
MeHara CTPYjHHX KoJla M yrpaamy norpedHe onpeme. CTaHAape U MPOIHKCE 32 H3BOhEmhe eNeKTPUIHNX WHCTAJalllja pealn30BaTH KPo3 mpuMepe
CTaHJap/a U MPOMNHKCA Ka0 M KPO3 YIIO3HABAE Ca MOjeIHHIM YiaHoBUMAa. OGjacHNTH N300p MOBPLIMHE MONPEYHOT NpeceKa IMPOBOAHUKA HA OCHO-
By Ta0eJa M 1oBe3aTH ra ca u300poM Ha3MBHE cTpyje ocurypada.O0jacHUTH HaMeHy ¥ IPHHLMUII pajia IPEKUIayKuX eleMeHaTa U IeMOHCTPHPATH
BHUXOB pa. Y TeMarckoj LenrHd KomMmoHeHTe eHepreTcke eJeKTPOHUKe JaTH OCHOBHY I0Jely KoMroHeHTH. [IpumikoM oOpazne mojequHux
KOMITOHEHTH yPaJuTH M KpaTak Opoj padyHCKHX BEXOU y IMIBY OOJbET pa3yMeBarma CTEUEHOT 3Hama. Y TeMarckoj nennHu IIperBapaun enep-
rercke eJIEKTPOHMKe 00jaCHUTH OCHOBHY MOJENy [IpeTBapaya, lhUX0OB 3Ha4aj M NpakTHYHY NpuMeHy. [TocebaH akieHaT CTaBUTH Ha 00jallliberhe
u TpaduUKo MpeAcTaBbame OAroBapajyhnx tamacHux oOnuka. Harmacutu aHanusy paja JHOTHHUX HCHpaBibada, Kao M YTHUIIA] KOHAEH3aTopa Ha
TaJIACHOCT M3JIa3HOT HarloHa. THPUCTOPCKE MCIIpaBibade caMo CIIOMEHYTH Ha HUBOY SJICKTPHYHE IIeMe 0e3 yIyliTama y IeTaJbHUjy aHalu3y paja
ypebaja. I'ne rox je To moryhe Teopujcke nmpuHLume o ypehajuma eHepreTcke eJIeKTPOHUKE MOTKPENUTH KPaTKUM PauyHCKHM HpHMepuma. Y Te-
mama Tpancdopmaropu, AcuHXpoHH MoTOpH, MoTopu jeqHocMmepHe cTpyje 1 [loceGHe BpcTe MOTOpPa, KOPHCTHTH MYITHMEUjATHE CalpiKa-
je, manoe u 1prexe. OGjacCHUTH yYCHHUIMMA 3Haua] CJICKTPUYHUX MAIIHHA Y eJCKTPHYHOM MOTOHY. [IpakTHYHO IEMOHCTPUPATH pa/i CICKTPHYHUX
MalliHa U BuxoBe ocobuHe. ITpu 06pajn HACTaBHUX jeAMHULA KOPHCTUTH pauyHCKe BexOe paan Gosber caBiajaBama IpajuBa. AHAIM3UpATH
HETIPaBUJIAH paj] U eBEHTyallHa XaBapHjCKa CTama eNCKTPHYHUX MallliHa ca MOryhnMm Mepama oTkiamama. I10oceOHy naxsmy 00paTHTH Ha HAYMHE
YKJbY4HBama €JICKTPUYHUX MAIlIMHA y CTPYjJHO KOJIO M peryiaanujy Op3uHe.

HacraBy y Groky peanusoBari y oxroBapajyhoj ¢upmu, komnanuju, npeaysehy. CBe akTHBHOCTH KOje YUSHHUK CIIPOBOIM MOPajy Ce peann3o-
BaTH y NMPUCYCTBY CTPYYHOT JIMIIA Y3 MOIITOBake Mepa 6e30eJHOCTH | 3aIUTHTE Ha pady. Y CiIydajy Ja IIocToje 00jeKTHBHH pa3io3u HeMoryhHo-
CTH peajm3aliije MpernopyYeHux caapxkaja y oaroeapajyhem npemysehy, npensuljeHe qacoBe HacTaBe y OJIOKY pealli30BaTh y IIKOJICKO] JIabopaTo-
puju. TOM IPHINKOM BOAUTH padyHa Jja Ce OCTBAPU MaKCHMaJaH Opoj HCcXo/a MPEHopyUeHUX caapiKaja.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYEHUKA

®dopmaTHBHO OleHUBakE, Ka0 Mol pahema HanpenoBamka YI€HHKA, C€ OBHja HAa CBAKOM 4acy U CBaKa aKTHUBHOCT je Jo0pa IpHInKa 3a
MPOIIEHY HalpelIoBama U JaBame moBparHe uHpopmanuje. [locturayha yuennka je Mmoryhe BpeIHOBaTH KpO3: aKTHBHOCTH Ha 4acy (Tj. mpouecy
yuema); IOCTaBJbambe MUTakha W/IIH 1aBamkbe OATOBOPA Y CKIIaly ca KOHTEKCTOM KOjU ce 00jallmbaBa; HO3UTHBHOM OJHOCY IpeMa ONPEMU; U3Paay
3a/1aTaKa, MCTPAKUBAYKHUX MPOjEKaTa U CIL.; IPE3CHTOBakE Caapikaja, npaheme MOCTUTHYTOCTH MCX0/a, oMoh ApyroBuMa U3 ofieJberba y LUIbY
caBJla/laBara IPajuBa v CII.

VYuennke Tpeba ocriocobspaBaTi M 0XpabpHBaTH /1a MPOLEHYjy CONCTBEHH HAIpelak y OCTBAPHBAIbY MCXO/Ia, KA0 U Halpeaak APyrHX yIeHH-
Ka, y3 oarosapajyhy aprymenranujy. Ha xpajy cBakor daca WM akKTHBHOCTU HAIPaBUTH KPaTKy aHAJIHM3y JOCAJAlIkerT pajsa, 00aBe3HO MOXBATIUTH
Y4YEHHKa 32 OHO LITO je MOCTUrao M 00PA3JIOKHUTH IITa MOJKe U Tpeba Ja monpaBu u/uii ypaau. [loTpeOHO je OCMUCIUTH BUIIE THIIOBA Pa3IAIATHX
AKTHBHOCTH Ca MPOIYKTUMA PA3IMYUTOT HUBOA CII0)KEHOCTH U YTBPJUTH OYCKHBAHE HCXOJE, a IIPEMa IbHMa M KPUTEPHjyMe BPEIHOBabA.

OuemnBame y4eHHKa ce OJ[BHja y ckiIaay ca [IpaBuiiHHKOM O olewHBamy. [I0TpeOHO je, Ha MOYeTKY IIKOJICKE TOANHE, YTBPAUTH KPUTEPH]Y-
Me 3a olemuBame (y ckiiany ca [IpaBUIHHKOM O OLCHUBaRY), IPBEHCTBEHO 32 CyMAaTHBHO OLICHUBAKE U Ca HbHMa YIIO3HATH yueHHke. CymaTHB-
HO OIIEHHMBAE CE MOXKE M3BPIINTH Ha OCHOBY (DOPMAaTHUBHOT OICH-MBAba, Pe3yiTaTa/peniena MpodIeMCKOT WM TIPOjeKTHOT 3aaaTka, mpahemeM
paja ydeHHKa — OCTBapuBamba Ucxoa u ci. HaunH yTBphuBama cyMaTHBHE OIlEHE YCKIIAUTH Ca HHINBHAYATHAM OCOOMHAMA YIEHHKA.

TpuarkoM u3Bohera B&XOH NOCEOHO 0OPAaTUTH NaXKiby HA: HAYMH paja; IPUMEHY Mepa 3alliTHTa Ha pajsy U Ipenopyka 3a 3aITUTy OIpeMe
OJ1 HEIPABUJIHOT PYKOBaba; IIAHUPAE BPEMEHA KPO3 CMHCIICHO M PyTHHCKO 00aBJbame PajoBa; NEAaHTHOCT M MPELM3HOCT Y 00aBJbamby M0CIa;
PyKOBambe padyHapuMa 1 OHOCY IpeMa BbHMa; KOMYHHKALM]jy Ca capaJHULIMA.

VKOIIMKO ce HacTaBa peau3yje Mo JyalHOM MOJENy, HACTABHUK — KOOPANHATOP yuera KPo3 paJl U MHCTPYKTOP 3ajeHO YTBPYyYjy KpuTepujy-
Me 3a popMaTHBHO npaheme YIeHHYKHX OCTHrHYyha, BpIle onepannoHaIi3aIijy HCXo/a 1 IUNITaHNPajy CyMaTHBHO OICHHBAGE.

Ha3zus npeamera: MEXATPOHCKHU CUCTEMU

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOTI PAJJA — OBJIMLIU U TPAJAILE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuna HacraBa Hacrasa y G1oky
11 68 68

Hamnomena: y Tabenn je MpUKa3aH roAuimbu CI)OHI( YacoBa 3a CBaKd OOJIHK paga

2. IM/bEBHU YUYEIbA:

— OcnocobspaBame yIeHHKa Jla HASHTUPHKYje MEXaTPOHCKH CHCTEM y 00JIacTH MallliHa U ollpeMe U 00jacHH HeroBo (DYHKIIMOHUCAE
— OcnocobspaBarme yIeHHKa 3a MyIITamke y Pag MEXaTPOHCKOT CHCTEMa MOCJIe MOHTAXe MM PEMOHTa

— OcmocobJbaBame yUeHUKA J1a HACHTU(PHKY)e MEXaTPOHCKH CUCTEM Y MPOLECHO] HHAYCTPHJH U 00jaCHH HeTOBO (DYHKIIMOHUCAHE

— Yno3HaBame y4eHHKa ca HAMEHOM M CTPYKTYPOM CaBPEMEHHX ayTOMaTH30BaHUX U (IEKCMOMIHUX TEXHOJIOLIKUX CHCTEMA

— Ocroco0sbaBame y4eHHKa 32 IPUMEHY IIPOU3BOJHUX CHCTEMa Y yCJIOBHMA U3MEHE NPOM3BOAHOT IporpaMa

— Yno3HaBame y4eHHKa ca KJbyYHHM ITIOjJMOBHMA M KOHIIETITHMA ayTOMaTH3aIHje TPOH3BOIE,

— Yno3HaBame y4eHHKa ca KJbyYHHM IojMoBuMa H KoHIenTiMa CNC oOpasHuX cucTeMa M IIHMPUM ayTOMaTH30BaHUM IeJTHHaMa



3. HABUBU TEMA, UCXOAU YUEA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUYHHU IIOJMOBU CAIPIKAJA

HA3UBHU TEMA

nucxoam
ITo 3aBpiieTky Teme yueHuk he OutH y cramy ja:

MNPEINNOPYYEHU CAIP)KAJHU / KIbYUHHU IIOJMOBHU CAJIPKAJA

YBoa y MeXaTpOHHKY

* neuHUIIe 10jaM MEXaTPOHHUKE Y KOHTEKCTY MOJEPHUX
TEXHOJIOTHja

* 00jacHH 1ojaM MEXaTPOHCKOI CUCTeMa

* HaBeJIE OCHOBHE EJIEMEHTE M MPHKakKe CTPYKTYpPY
MEXaTPOHCKOI' CHTEMa

* 00jacHH JIOTHKY pajia MEXaTPOHCKOT CHCTEMa U HauMH
IEroBOT (DyHKIMOHHUCAbA

* HaBe/IC OCHOBHE MEXAaTPOHCKE CUCTEME Y TEXHUIIK U OITHIIIE
IbUXOBY NPUMEHY

* [Tojam mMexaTpoHuke

* IIpuMeHa MeXaTpOHHUKE Y TEXHUIH

* [Tojam MexaTpOHCKOT cucTeMa

. CprKTypa OCHOBHHMX MEXaTPOHCKHX CHCTEMa
« Jloruka rpaaime MEXaTpOHCKUX CUCTEMa

. BpCTe MEXaTPOHCKHUX CHCTEMa

KJ'by‘lH“ l'leMOBI/lZ MEXaTPOHCKH CUTEM

OCHOBHHM eJIEMeHTH
MeXaTPOHCKUX CHCTEMA

* HaBe/Ie OCHOBHE €JIEMEHTE CBAKOT MEXAaTPOHCKOI' CHCTEMa

* 00jacHH YJIOTY YIPaBJbavKor MOTYJIa

* 00jacHN KapaKTePUCTUKE MPOTrPAMCKOT YIIPaBibarba

* IepMHUIIE TI0jaM U YIIOTy aKTyaTopa

* HaBejle puMepe U KiacuuKaiujy akryaropa

* npuKkaxe QyHKIMOHAIHN AUjarpaM akTyaTopa

* naeHTH(OHKYje O3]y aKTyaTopa y CHCTEMY ayTOMaTCKe
perynanuje

* 00jacHH pa3iuKy u3Mel)y eneKTpOIHEeyMaTCKHX U
CIICKTPOMEXAaHUYKUX aKTyaTopa

* o0jacHu ynory M Kiacuukanujy ceHsopa

* UHTETPULIC OCHOBHE €JIECMEHTE MEXAaTPOHCKOT CUCTEMA Y
pajHy HEITHHY

* HanpTa OJIOK IIeMy MEXaTPOHCKOT CHCTeMa

* KOMEHTapHIIe TIPOLEeC yIPaBJhaba MEXaTPOHCKUM CUCTEMOM

* VrpaBsbauku MOy

* [IpeHOCHN, IPeTBapavYKH 1 KOHBEPTOPCKHU CIEMEHTH

* VI3BpIIHY €IEMEHT — aKTyaTop

* ENeKTpOIHEeYyMaTCKH U eJIeKTPOMEXaHHIKH aKTyaTopH
» CeH30pCKHU eNeMeHTH

K/by4YHH NOjMOBH: €I€eMEHTH MEXaTPOHCKOI' CUTeMa

Komnjyrepckn
Yupas/baHe MalllMHEe
podorun

* 00jacHM HAa4YMH pajia KOMIIjyTepCKH yNpaBJbaHe MAIHHE Y
KOHTEKCTY MEXaTPOHCKOI' CUCTEMA

* oGjacHu y ueMy ce oriesa (GpeKCHOMIHOCT KOMITjyTePCKH
yIpaBJbaHe MaIlliHEe

* oGjacHu ynory obpaaHHX LICHTapa 1 MaHUITYJIAlMOHKX ypehaja

* 00jacHM Ha4YMH pajia U yjIory podora 1 poOOTCKHUX CHCTEMA Y
CaBPEMEHO] HHIYCTPHjH

* HaBejIe [OCIIOBE KOjHU ce 00aBibajy IPUMEHOM poboTa

* HanpTa 6JI0K IeMy KOMITjyTEpPCKH YIIpaBJbaHe MalliHE U
poGora

* YIIOPEIH TIPOTIECE YTPaBIbakha KOMITjYTEPCKHU YIIPaBbaHOM
MalIMHOM U poOOoTOM

* OrIeKCHOUITHOCT KOMITjYTEPCKH YIIpaBjbaHe ManmHe (MoryhHoCT 00pajie pasimauTux
pagHMX KOMaja Kao M BPILICHA PA3IMYUTHX 00paja Ha jeTHOM paJHOM KOMasy)

* OGpaiHK LEHTPU

» MaHunynanuoHu ypehaju 3a 3aMeHy anara

* Marauunu anara

* PoGortu 1 po6GOTCKH cUCTEMU

* MoGHIIHM MaHHITYJIALMOHN POOOTH

* Vnora po6oTa y caBpeMEHUM TEXHOJIOLIKMM CHCTeMHUMa (IPEHOC MaTepujaa,
OIICTTY’KWBamk-€ MallliHa, MOHTaXa, KOHTpOJ'la)

Kmbyunn nojmoBu: CNC marmse, po6otn

CucTeMH 32 KOHTPOJTY H
TpaHCHopT

* HaBe/Ie IIOTOHOCTU ayTOMATH30BaHE KOHTPOJIE Y
(rekcnOMITHOj ayTOMaTH3aLHj1

* ONHIIE PA3IUYKUTE IIPUCTYIIC KOHTPOIH PAIHOT HPoLeca y
(rekcnOHITHOj ayTOMaTH3aLMj1

* neHHUIIE YIOTY padyyHapa y IPOLeCy ayTOMaTH30BaHe
KOHTpOIIE

* HaBeJIe BPCTE TPAHCIOPTHUX CUCTeMa y (QIICKCHOMITHOJ
ayTOMaTU3aIHj1

* ONHIIE HAYMH PaJia Ay TOMATCKH BO)EHUX BO3HIIA

* ONUIIEC HAYMH PaJia KOJINLA Ca COIICTBEHHM CHCTEMOM
HaBHIanuje

* Hanpta OJIOK IIeMy ayTOMAaTCKH BO)EHOT BO3HIIA

* KOMEHTapHIIIe TIPOIeC yIPaBJhakba PaJIoM ayTOMATCKU
BoleHor Bo3miIa

* o0jacHH yJIOTy ayTOMaTH3alHje IPU CKIAJHIITCY

* neUHUIIE YIOTY padyHapa y IPOLECy ayTOMaTH30BaHOT
CKII/IHIIITeba

* AyToMaTH30BaHa KOHTpoIa (TayHOCT, Op3uHa Mepera, 00pajia 1 IpHUKa3 pe3yiaTara,
ykianame y cucreM CIM- computer integrated manufacturing —KOMIjyTepCKH
MHTErpUCaHa IPOU3BO/IHA)

* [IpucTynu y KOHTPOIH paJiHe oneparje (KOHTPOIA y TOKY CaMOT IpoIieca, HAKOH
3aBpIIEHe JeTUMUYHe 00pajie, HAKOH 3aBPIIeTKA paJHe oeparuje)

* TpaHCTIOPTHM CHCTEMH Y (pIEKCHOMITHO] ayTOMaTH3aINji

* OnuuTe KapaKTepPUCTHKE U I10eN1a TPAHCIIOPTHUX CHCTEMa

* Tpancnoprha konuua

* AyTOoMarcku Bol)eHa Bo3uiIa

M Konnua Ca CONCTBEHUM CUCTEMOM HaBI/IFaHI/IjC

* AyTomaru3anuja CKIaumTeha

* PauyHapcko Boheme eBUCHINje CKIIaANIITa

K/byuHH nOjMOBH: ayTOMaTH30BaHa KOHTPOJIA, QyTOMATU30BAaHH TPAHCIIOPT,
ayToOMaTH3aIlija CKIIaIHIITeHha

Huaycrpuja 4.0 u
BEIITAYKA HHTEIHIeHIHNja

* o6jacHu pasnuky usmehy Uunycrpuje 3.0 u 4.0

« HaBezie TexHonoruje Munycrpuje 4.0 koje ce kopucre y
CaBPEMEHO] TIPOHM3BOMIELH

* 00jacHH MojaM BellTa4YKe HHTEIUICHIH]e

* MI3JI0KU ICTOPH]CKM Pas3BOj BEIITAYKEe HHTEIIUTECHIIN]e

* WIYCTpYyje MOryhHOCTH npyMeHe BellTauyKe MHTEIUreHInje Ha
TIIpUMEpHUMa U3 CBaKOAHEBHOT JKUBOTa

* HaBejle BPCTE MHTEIUTEHTHE (hOpMAIM30BaHE METOLOIOTH]E

* JICCI)HH]/IHJC HOjaM MEXaTPOHCKOT CHCTEMA y KOHTEKCTY
BelTauke uHTenurenuuje u Uugycrpuje 4.0

* ITojam Numycrpuje 4.0

* Pasnuka nzmelhy Unnycrpuje 3.0 u 4.0

* Texnonoruje Muaycrpuje 4.0 (3D mrramna, po60THKA, BEIITa9Ka HHTCIUTCHII]jA)

« [Tojam BewTauke HHTEIUTCHIIN]E

* MnrenurenTHe GopMani3oBaHe METOONOTHje (BeIITauKe HEypoHCKe Mpexe, Fuzzy
JIOTUYKH CUCTEMHU, TCHETUYKHU AJITOPUTMHU, EKCIIEPTHU CUCTEMH, PIT,E[.)

* Mcropuja pa3Boja BemTauKe HHTEIUTCHIINje

Kibyunn nojmosu: Munycrpuja 4.0, Bemrauka HHTEIUTCHIH]a

4. YITYTCTBO 3A JTUJAKTUYKO-METOJAUYKO OCTBAPUBAIBE ITPOI'PAMA

Ha npBoM yacy yno3HaTH yYeHHKE ca UJbEBUMA U HCXOIMMa HACTaBEe, OJJHOCHO y4CHa, [NIAHOM PaJia ¥ KPUTEPHjyMOM M HaYHMHHMa OLCHHU-
Bama, Ka0 M HAYMHOM pajia y yYMOHHIIM, U PaclopeioM peajin3anuje Hactase. IIpenopyueHu 6poj 4acosa 1o teMama je cieaehu:

* YBOZ y MeXaTpoHHKY (6 4acoBa)

* OCHOBHH €JIEMEHTH MEXaTPOHCKUX cucTeMa (8 JacoBa)

* Kommjytepcku ynpasibane Maluae u poootu (36 yacosa)

+ Cucremy 3a KOHTPOILY ¥ TpaHcHopT (8 yacoBa)

» Unnycrpuja 4.0 n Bemrauka uaTenurennyja (10 sacosa)

TIporpamcku caapkaju npeaMera MexaTPpOHCKH CHCTEMH Cy OPraHM30BaHH Yy TEMAaTCKe IIEJHHE 3a KOje je HaBeIeH OPHjEeHTALOHU Opoj
YyacoBa 3a peanusaiujy. HacTaBHHK, U U3paay ONEPAaTUBHUX IUIAHOBA, Ae(UHHMILE CTEICH pa3paje caapkaja u IMHaMUKY paja, Boaehn pauyHa
Jla ce He HapyIIX LIeJIMHA HACTaBHOT POrpama, OAHOCHO Jja CBaka TeMa Jo0uje aJjeKBaTaH IpoCcTop U Ja ce IUIaHUPaHH IUJEBU U 3aJ1alH IIpe/-
Mera octBape. [Ipu Tome, Tpeda nmMatH y BUy 1a GOpMHparme CTaBOBa U BPEAHOCTH, KA0 U OBJIAJIaBAE BELITHHAMA NPEICTAB/ba KOHTHHYHPAHU



IPOLIEC U PE3YNTAT je KyMYJIATHBHOT JIejCTBA LEIOKYTHUX aKTHBHOCTH Ha CBMM 4aCOBHMMA LITO 3aXTeBa Belly NapTUIMIALM]Y YUCHHUKA, PA3THINTA
METOJICKA pellietba, BENUKH Opoj mpumepa u kopuinhermbe HHbopMaLnja u3 pasIuIuTHX U3BOPA.

Canpixaje mporpama je HEOIXOZHO pPeall30BaTH CaBPEMEHMM HAaCTaBHUM METOJaMa M CPEACTBUMA. Y OKBHPY CBaKe MPOrpaMcKe LIENHHE,
yueHHKe Tpeba ocriocobpaBaTH 3a: CaMOCTAIHO POHANAKEHhE, CUCTEMAaTH30Bamke U Kopuithewe nHopMaLMja U3 pasIMuUTHX U3BOpa (CTpyYHA
JUTEepaTypa, HHTEPHET, YacOIICH, YIOSHHUIN); BU3YeITHO onaxkame, mopeheme n ycrnocTaBbame Be3a u3Mel)y pasnnmunTux caapikaja (HIIp. MOBe-
3UBamke CaJp)kaja MpeaMeTa ca CBAKOAHEBHUM HCKYCTBOM M CaJpiKajuMa JPyTHX IIpeAMeTa, TUMCKU pajl, CaMOIPOIIEHY, IIPE3EHTAIH]y CBOjUX
panoBa u ehUKaCHY BH3YEJHY, BepOaTHy U MUCaHy KOMYHUKAIIH]y.

Tpu u3naramy rpaanBa He yJIa3uTH y CIOXKEHE MaTeMaTHyke u3pase, Beh canpikaje u310KuTH y3 moMoh jeJHOCTABHUX M NPENICHUX LIeMa,
LpTeXa, CKUIIA U CIIMKA I10jeANHHX JeI0Ba, CKJIOOBa MallluHa U ypehaja.

V HacTaBHOj TEMU YBOJ Y MeXaTPOHUKY OOpaTHTH MaXiby Ha 10jaM, Pa3Boj U NPUMEHY MEXaTPOHUKE, eIEMEHTHMAa U OCHOBHOM IIO/ICJIOM
MEXaTPOHCKHX CHCTEMa, CTPYKTYPOM OCHOBHUX MEXaTPOHCKMX CHCTeMa. YIIO3HATH yYeHHKe ca (pazama M3rpajmke MeXaTpOHCKHX cHcTeMa. Y Ha-
cTaBHOj TeMH OCHOBHH eJleMeHTH MeXaTPOHCKHX CHCTeMa IT0Ce0Hy NMakKiby IIOCBETHTH CTPYKTYpPH MexaTpoHCKor cucteMa. IIpe moderka cBake
TeMe BE3aHe 3a eJIEMEHTe MEXaTPOHCKHX CHCTEeMa, IIOTPEOHO je OCBPHYTH CE Ha HBHXOBY YIOTY U MECTO y JaTHM cucteMumMa. HapouuTy naxmsy
MOCBETUTH 00pajy aKTyaTopa, HalPaBUTH KOpeJalujy ca CBUM IpeJMeTUMa Kpo3 Koje ce oOpalyyjy akTyaropu, fa Ou yueHHIH 00Jbe pasymenn
NPUMEHY M HauMH BHMXOBOI paja. Y HactaBHOj TeMu Kommjyrepckm ynpas/baHe MalMHe M POOOTH yNO3HATH YYCHHKE ca MOjMoM (uiekcH-
OWIHUX NPOM3BOJHUX CHCTEMa, NPHHIMIIUMA HUXOBOT (DYHKIIMOHUCAHka, IbUXOBOM CTPYKTYpOM H Kiacudukanujom. OOpainuTn KOMIjyTepCKU
yIpaBJjbaHe MaIlMHE Kao KOMIIOHEHTEe (IIeKCHOMIHUX IPOM3BOIHMX cucTeMa. JledhuHMCATH ynory ¥ mpuMeHy poOoTa y (UIeKCHOWIHUM TpOH-
3BOJHMM CHCTeMHMa. Y HacTaBHOj TeMH CHCTeMH 32 KOHTPOJIY H TPAHCHOPT YIO3HATH YYCHHUKE Ca KOHTPOJIOM y (IeKCHOMIHO] ayToMaTh3a-
LHjU, TPAHCIIOPTOM U payyHapCKUM BOhEH-eM eBHCHLMjE CKIIAIMUIITA Ca HOCEOHHM aKLEHTOM Ha IPUMEHY padyHapa y Mpouecy ynpasibamba. Y
HactaBHO] TeMd UHaycTpuja 4.0 1 BemITauka MHTEJIMIeHIMja YIO3HATH yYeHUKe ca mojMoM Munyctpuja 4.0, ynoTpe6oM pa3HHX TEXHOJIOTHja
y unayctpuju 4.0. HakoH Tora Kpo3 HCTOpH]jy BelLITaYKe MHTEJICTCHIMjE YIIO3HATH YUYSeHHUKE ca MOjMOM BellTauke HHTenureHnuje. Jlaru noceban
Harjacak Ha Be3y MeXaTpoHCKUX cuctema u MHaycrpuje 4.0 1 BelTauke MHTEIUISHIMje KPO3 HWIIyCTPaTHBHE IpHMepe.

[Mpunikom peanu3anyje TeMa OCIOHNTH Ce Ha Ipe/i3Hamka YICHHKA M3 XUAPAYIHMYKHX U ITHEYMAaTCKUX KOMIIOHEHaTa, MalIMHCKUX eJieMeHa-
Ta 1 eIeKTPOMAIINHCKE IIPUTPEMe, KOpellanujy HallpaBUTH ca OJp KaBamkeM M MOHTal)oM MEXaTpOHCKHUX CHCTEMa M AUjarHOCTUKOM M TECTHPABEM
MEXaTpOHCKHUX cuctema. M360p Metona u obimka paga 3a cBaky TeMy onpelyje HaCTaBHUK Yy 3aBUCHOCTH O] HACTABHHX CaJipiKaja, COCOOHOCTH
U noTpeba y4eHUKa, MaTepHjallHuX U Apyrux ycrnosa. Kopuctuti BepbanHe Merosne (METoqa YCMEHOT M3Jiarama U JHUjasonika MeToaa), MeToIe
JEMOHCTpaLHje, TeKCTyalHO-WIycTparuBHe Metoze. [Ipennoxenn obnuim pajga cy GpoHTalIHH, paj y TPpYIH, paj y napy, HHAUBUAYAIHH Pa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

YV HacTaBU OPHjEHTHCAHO] Ka JI0CTU3amy MCX0Ja IpaTe Ce M BPelHy]jy HPOLeC HACTaBe M yuera, NOCTUrHyha yueHuKa (IpOLyKTH yuerma) 1
concTBeHu paja. HacraBHUK Tpeba KOHTHHYHMPAHO Ja PaTH Halpeak yueHHKa, KOjU ce Orieia y Ha4MHy Ha KOjU YUYEHHIHM NMapTHIHITNPA]y, KaKo
MIPUKYIUBAjy MOZaTKe, KaKo apryMEeHTYjy, €BalIyHpajy, JOKyMeHTYjy UTA. Jla Ou BpeqHoBame OMito 00jeKTHBHO 1 Y GYHKIHU]H ydema, HOTpeOHO je
YCKJIQJIUTH HUBOE MCXO0/1a M HauKHe OliekhHBamka. [Ipaliere HanpenoBama yueHHKa ce OJ[BHja Ha CBAKOM 4acy, CBaka aKTHBHOCT je J100pa IMpHInKa
3a TPOLICHY HaNpeaoBamka U aBame MOBpaTHe HHPopManmje. YueHuKe Tpeda ocrmocobsbaBaTd U 0XpabpHBaTH J1a IPOLEHY]jy CONCTBEHH Harpe-
JIaK Y OCTBApUBakbY 33/1aTaKa IpeJMeTa, Kao U HalpeaaK JPYrux ydeHHKa y3 OAroBapajyily apryMeHTanujy.

CyMaTHBHO OLICHHUBAIKE j€ BpeJHOBambe MOCTUrHyha ydeHHKa Ha Kpajy cBake peain3oBaHe TeMe. CymMaTHBHE OLieHE ce H00Hjajy U3 KOH-
TPOJIHUX WJIM ITMCMEHUX PaJioBa, TECTOBA, YCMEHOT NCIIUTHBAA, CAMOCTAIHUX WM TPYITHHUX PaZoBa yYeHHKa. Y MPOoIecy OleHhUBamba HACTABe Y
OJIOKY ITOXKEJHHO je KOPUCTUTH THEBHUK pPaja YICHHKA.

V (dhopmMaTHBHOM BpenHOBaky HACTABHUK OW Tpebalsio Jia MPOMOBHIIE TPYIHH AWjajior, a KOPUCTH MUTamba Ja OU reHeprcao MojaTke 3
haukux waeja, anu 1 Ja MOMOTHE pa3Boj haukux uaeja, naje yueHHIMMa MoBpaTHe nHpOpMaIuje, a moBparHe nHpopMaIyje Jo0ujeHe ol y4CHHKa
KOPHCTH J1a IPUJIArou TOAy4aBame, 0Xpadpyje YUSHHKE Jia OLeHYjy KBaJIUTET cBOT pajxa. M360p MHCTpyMeHTa 3a (JOPMATHBHO BPEIHOBAME 3a-
BHUCH O] BPCTE aKTHBHOCTH KOja Ce BpeIHYje.

Ha3zus npenmera: MOJAEJIMPAIBE MAUHIUHCKUX EJIEMEHATA U KOHCTPYKLIMJA

1. OCTBAPUBAIbA OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIN U TPAJAIBE

1.1. TIPEMA TIUIAHY U TIPOTPAMY HACTABE U YUEIbA'

HACTABA
PA3PE/] - VYKYITHO
Teopujcka HacTaBa Bexbe IIpakTnuna HactaBa Hacraga y 61oky
I 102 102
1 Ykonuko nmporpam caJipsku caMo NpakTHYHE 0OJIMKE HACTaBe
1.2. IPEMA TIUTIAHY U TIPOTPAMY HACTABE U YUEIHA — JIVAJTHO OFPA3OBAIBE?
HACTABA
PA3PE YKVYITHO
A Teopwujcka HacTaBa Bexoe VYueme kpo3 pag* VEEO® g; ;)ggiﬂacmsa y
I 102 102

2 VKOIHKO ce IporpaM peajimsyje y CKiIaay ca 3aKoHOM O JTyaJHOM 00pa3oBamy
ITorpe6Ho je 1a mKoma M MOCIOAaBAIl AeTabHO HCIUIAHUPAjy W yTBPE MECTO U HaYHMH pealn3allije NCX0Aa, U YHeCY UX Y IUIAaH pean3aluje yuemba Kpo3 pag
Hamomena: y Tabenama je nmprKa3aH rofHIIsBH GOHJ 4acoBa 3a CBaKM OOJIMK paja

*

2. IU/bEBU YUYEA:

— Yno3HaBame y4eHHKa ca OMIITUM [0jMOBHMa, AedHrHUIKjaMa u cBpxoM 3D Mozenupama
— VcBajame 3Hamba HEONMXOAHHUX 3a MPAKTHYHY MPUMEHY HPHINKOM MOJICIHpPamha MAIHHCKHX eJIeMeHaTa i KOHCTPYKIHja
— Pa3Bujame NPEeU3HOCTH U OATOBOPHOCTH YYCHHKA



— OcnocobspaBame yIeHHKa 33 OBE3UBAhE 3HAKA U3 TEXHUIKOT [[PTamka, MAIIMHCKUX €JIeMEeHATa, MAaIlIMHCKE IPUIIpeMe
— OcrocobsbaBame y4eHNKa 3a U3pajy jeJHOCTABHHjUX MAIIMHCKUX KOMIIOHEHTH MEXaTPOHUYKOT CHCTeMa puMeHoM 3D mrammne
— Ocroco0sbaBame y4eHnKa 3a KopHIIhemhe CTaHIapAHUX U IIPENOpyYEeHUX BPEAHOCTU U BEJIMYMHA U3 TabnuLa, rpaguKoHa U aujarpama

3. HABUB U TPAJAILE MO YJIA TIPEAMETA

Paspen: Tpehu

Pen.6p HA3UB MO VJIA Tpajame Moyia
1 3D mozenupame 84
2 3D mrramna 18

4. HABUBU MOAYVJIA, UCXO/JU YUEIbA, ITIPEITIOPYYEHU CAAPXKAJU U K/IbYUYHHU ITIOJMOBHU CAIPKAJA

MOJLYJI

ncxoam
ITo 3aBpuIeTKy MOJyITa y4eHHK he OUTH y cTamy Ja:

MNPENNOPYYEHHU CAJPKAJU / KJbYYHU IOJMOBHU CAIPIKAJA

3D moaeanpame

« nedunume 2D ckuiy

* HalpTa U MOIM(pHKYje eIIeMCHTapHE TCOMETPHjCKE 00K
(mpaBa JHHHMja, KPYKHHIIA, KPY>KHH JyK, CIHIICA, SIUNTHIKH
JyK, TIPaBOYT'a0HHK)

* uckorupa 2D ckuiy

* KOPHCTH jeHOCTaBHHUje Turncke 3D popme npumerom
nperxozHo aedunucane 2D ckuie

* IpuUMeHH 0CcHOBe Boolean oneparuja HaJl MOzieTIMa

* nedunuiie Turcke Gopme (Feature) 1 BUXOBE MapameTpe

* Moaudukyje obnuka 1 Mepa HaupTauux 3D dpopmu

* KOPHCTH F€OMETPHjCKE THIICKE (hopme

* M3BPILIN [10j¢HOCTABIECHO LPTAbE TAHKO3UIHUX CIeMeHaTa

* IIpTa TEXHOJIOIIKE TUIICKe hopme

* [[PTa T3B. KO3METHYKE HaBOje (CMOJbALIHE WIH YHYTPAIIHE)

* MOJIENHpA CIIOKEHE THIICKE (popme

« uzpalyje Turcke popme TUIA 3aBOJHULIE

* KOPHICTH aJIaTe 3a jeTHOCTPYKO W/MIIM BUIIECTPYKO KOIMPAHhe
3D dopmu

* MOJIENHpa jeTHOCTaBHE M cloxkeHe 3D moznene

* IpUMEIbYje TEXHHKE KOHBEp3Hje Mojiena y aApyre popmare

* kpenpa pedepenTHe (omMohHe) paBHU

* nedunume pedepeHtHe oce

* opmupa pedepeHTHE TauKe U KOOPMHATHE CHCTEME

* MoZIeNipa KpuBe JinHuje (y paBHU W/WIIH IIPOCTOPY)

* 00jacHH 3HaYaj BU3yaH3alje MOJIeNIa: )KUYaH! IIPUKa3
MoOJIeIa, MPHKa3 CKPHUBEHNX MBHIIA MOJIENA M OCCHUYCHH MPHKa3

* KOPHCTH KOMaHJIe 32 KOHTpOITy Iipukasa 3D Moznena
(TpaHcianmja, poTauuja, yBehame/cMarmberbe)

* paznuKyje (HoTo peaTuCTHYHN HPUKa3

* MOJIE/THpa CTaHAAPAHE MALIMHCKE JCI0BE U O0IHKEe

* MOJIe/THpa HeCTaHAap/IHEe MaIlIHHCKE JIeIOBE U 00IMKe

* MOJIE/THpa MAIIMHCKE eIeMEHTE: BUjaK, HABPTKA, OIOLIKA,
4UBHja, BPATHIIO, OCOBHHA, 3aKOBUIIA, KJIMH, 3yITYaHUK ca
[paBUM 3yIUUMAa, 3y[YaHHK Ca KOCUM 3YIILIMA, IIY>KHHU Iap,
JIaHYaHHK, PEMEHNUIIA, PEMEH

* MOJIE/THpA CBE KOMIIOHEHTE CKJIOIA, & TOTOM H3BPIIN BHXOBO
CTiajame y MOJICKIIONOBE H/UIIN CKIIOTIOBE

* U3BPLIN KOHTPOITY IPEKJIOMA U 3a30pa y MOACKIOIY/CKIOY

* KOpHCTH 6a3y CTaHAApIHUX eIeMeHaTa

* (popMHpa PaIHOHUYKU U CKIIOMHH LPTEXK HAa OCHOBY MOJIENIa ca
TpecenyMa 1 ToTIeInMa

* TCHEPHUIIIe CACTABHHUILY

* 2D ckuma: nprame npase IMHHje, KPYKHULE, KPYXKHOT TyKa, SIUICE, SIUITUYKOT
JyKa, IPaBOyTaOHHKA M CII.; MOIH(UKOBAH-E NPETXOIAHO HAIPTAHOT (IIPO/TyKaBakbe,
ucename, 3a00JpaBame U CI1.); KOTupamwe HaupraHe 2D ckue.

« JennocrapHuje Turncke 3D gopme, 1001jeHe U3BIAYCHEM W/WITH POTALM{OM TIPETXOJHO
Harprane 2D ckure.

* OcHoBHe Boolean onepanuja Hax MogennMa (YHHja, pasiika U Ipecek).

* Dedunnnuja tunckux popmu (Feature) u iUX0BU apaMeTpH.

* Monuduxkanuja reomerpuje nocrojehe 3D dopme.

* Teomerpujcke Turcke popme: 3a00/beHa UBUILIA (3200JbEEHE jEHE MM BHILC HBHLA,
3200/b€H-¢ MBHIIA KOHCTAHTHHM H/HITH IPOMEHJBHBUM PajiHjycoM, 3a00JbeHhe HBUIA
YKPYXKHO, EIUIITHYHO U CIIOKEHO, 3a00berbe horkosa. 3akouemna uBua (MCTHX 1/
WIH Pa3THIUTHX Mepa 3a00Jbeba, 1eUHUCAIbEM YIIIa U Jy)KHHE 3aKOIICH:A).

* Tako3uHY eJIeMeHTH (KOHCTAHTHE U IPOMEHJbUBE JeOJbUHE 3U/1A).

» Texnonorke Turncke Gopme: pyrne, OTBOpH, ca M O€3 HaBOja, ca Uu Oe3 ynazHo/
U371a3HUX KOHYCa.

* Ko3meTnuku HaBoj (CHOJbAIILU WIH YHYTPAILIESH).

* Cioxene Tuicke popme (CKyI BUIIE TEOMETPHjCKHX U TEXHOJIOIIKUX THIICKHX
dopmu).

* Turcke GpopMe THIIA 3aBOjHHIIE.

* JeIHOCTPYKO MM BHIIECTPYKO Konupame 3D dopmu.

* Mozenupame 3D Mofelna ojeJHOCTaBIbECHE H CIIOXKEHE F'eOMeTpHje.

« KonBepsuja mozaena y cranaapane popmare 3a pasmeny tuna: 1GS, STEP, STL u ci.

* Kpeupame pedepenTHHX (ITOMONHKX) PaBHH.

* ledunncarme nomohHux oca (mpaBuX JIMHHU]jA).

» ®opmuparme pepeHTHHX Taqaka H/UIM KOOPAHHATHHX CHCTEMa.

* Mozenupame paBaHCKUX U MIPOCTOPHUX KPUBUX JIMHU]A.

* Busyanmsarmja Moziena: )KHIaHH MOJICI, MOJIEI Ca IPHKA3aHUM CKPHBEHHM HBHIIAMa,
OCCHYCHH MPUKA3 MOEA.

* Vnorpeba KOMaHaH 3a KOHTpOITy nprkas3a 3D Mozena (TpaHcnanuja, potamuja,
yBehame/cMamene).

* ®OTO PeaTCTHYHHN IPHKA3

* Mozenuparme CTaHJapIHUX MAIIMHCKHX [eJI0Ba 1 OOIHKA.

* Mozenuparbe HeCTaHAAPAHNX MAIIMHCKUX JIeI0Ba.

* Mozenupame MalllMHCKHX eJIeMeHaTa:

* BHjaK, HABPTKA, [IOJIOLIKA, YMBHja, BPATHIIO, OCOBHHA, 3aKOBUIA, KIIMH, 3y[TYaHUK ca
NPaBHUM 3yIIMMa, 3y[TYaHUK ca KOCHM 3YIINMa, ITy>KHH I1ap, JJAHYaHHK, PEMEHHUIIA,
peMeH.

* [IpuHIMI crajamba eIeMeHaTa y CKIIOI: CIeIJbHBAkE IIOBPIIMHA, I0PABHABAE
HOBPIIINHA HBULA M TEMECHA, CA0CHA CKIIAMAba, yMETamha H 3aBOjHH CIIOjCBH, IIeMa
MOHTaXe.

+ KonTpona npekiiona u 3a30pa MaIIMHCKUX JET0BA y KPEUPAHOM MOACKIIOMY/CKIIONY.

* Kopuniheme crannapanux 6asa jexajeBa, CIIOjHUIA, KOHCTPYKIHja H CII.

» opMuparme pafHOHUYKIX U CKIOMHUX LPTEKa Ha OCHOBY MOJIEIIA, IPECELH H
Torien

* [eHepucame cacTaBHUIEC

Kibyunu nojmoBu: 2D ckuua, turcke 3D dopme, ocHoBHe Boolean onepanuje,
MOJIC/IMPAEHE MAIIMHCKUX JICJI0BA, MOJIE/THPAE MALIMHCKHX €IeMEHATa

3D mramna

* oGjacHu ocHOBHE nojMoBe 13 3D mramme

* pasnukyje Bpere 3D mrammnaga

* 00jacHn npuHIMN pazga 3D mrammada

* npunpemu Mozen 3a 3D mrammy

* npuMeHn codTeep 3a npunpemy 3D wmrame
* II0CTaBH MOJICJT Ha KEJbEHO MECTO

* neduHUIIe OCHOBHU 1 TOMOhHYM MaTepujan
* IIPOBEPH CTPYKTYPY MOJIENa O CII0jeBUMa

* OTKJIOHH IPELIKE aKO UX HMa

* IpUNpeMu MamuHy 3a 3D mramiy

* nokpehe nponec 3D mramMnama MAaIIMHCKUX KOMITOHCHATa
* CKHJIa MOJIEJI U BPIIH 3aBPIIHY 00paxy

* [Ipunpema 3D Monena

* Codrrepu 3a npunpemy mozena 3a 3D mramname”’slajseri”

» O6paza mozena y codyrepy 3a npunpemy 3a 3D mrammnarme:

— YBOXCH€ TIOJIMTOHATHOT MOJIeIIa U II0CTaBJbatbe Ha XKEJbEHO MECTO Ha PAIHOj
MOBPIINHI

— Jlebunncame 0CHOBHOT MaTepujaia U TEXHOJIOIIKUX TTapaMeTapa HBeroBor ITaMIamba

— Jledunucame moMohHOT MaTepHjaja 1 TEXHONOMKHX MapaMeTapa HberoBor
IITAMIIamba,

— IpoBepa cTpyKType Mojiena O CJI0jeBUMA U OTKJIAHkEHbe CBEHTYaTHHX HEI0CTaTaKa,

« [Ipunpema mManmHe 3a 3D mramname:

— IlocraBsbame HEONMXOAHNX OCHOBHHX M MOMONHUX MaTepujana

— Ilpunpema pajiHe NOBpIIHHE (OCTAB/bAbE CTAKIIA, HAHOIICH:E OI0BAPajydnx
cpezncrasa 3a nosehame anxesuje, ...)

* ITokperame nporeca 3D mraMiama MAIIMHCKUX KOMIIOHEHATa U Npaherbe ITaMiamba
HPBHX HEKOJIHKO CII0jeBa

+ Ckuame Mojielia 1 3aBpliHa o0pana

Kibyunu nojmoBu: codraepu 3a 3D mramity, Mammse 3a 3D mramname




5. YIIYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOT'PAMA

Ha noyeTky cBake TeMe y4CHHKE YIO3HATH ca [UJbEBHMA M UCXOMMa, TUIAHOM PaJia ¥ HAYHHOM OLICHHBAIbA.

Tpenmer ce peanusyje Kpo3 BexOe y padyHapcKoM KaGMHETY MM CIICLHjaIM30BaHo] yuroHulM 3a 3D monenupamwe u 3D mrrammy. [Tpuiu-
KOM OCTBapHBamba Iporpama ofie/bebe ce Aeiu Ha rpyme a0 15 yuenunka. [Ipenopydenu 6poj yacoBa o Moayiuma u TeMama je cieaehu:

* YBox (MuTepdejc CAD/CAM okpyxkema) (1 gac)

* [Tpuaunm Moxenupama (38 gacosa)

* Monenupate cTaHIapJHUX U HecTaHAapaHuX enemenra (21 yac)

* Mozenupame CKIIOMoBa M KOHCTpyKuyja (21 gac)

* ['enepucame TexHu4Ke noKyMeHranuje (3 gaca)

* ¥Boxa y 3D wtamny (3 gaca)

* [Ipunpema 3a 3D mwrtammy (9 yacopa)

* [lITamname jeTHOCTaBHUjUX MAIIMHCKIX KOMITOHEHTA MEXaTPOHUYKOT cucTeMa (6 qacoBa)

TIpuirkoM peajn3anije OCIOHUTH CE Ha IPEA3Hake yYCHHKA U3 TEXHUYKOT LpTaka, MEXaHHKe, HHPOPMATHKE U padyHapCTBa, MALIHHCKHX
e/ieMeHara ¥ eJIeKTPOMAIIMHCKE IPUIIPEME.

TIporpam npeamera Mozaenupame omoryhasa ydeHHIuMa aa pasyme]jy 3Ha4aj 3D mopenupama u 3D mtamMnama Kao U HEroBe yiore y ca-
BPEMEHOM OKpYyKewy. Llnsb mporpama je cTuLame OCHOBHUX 3Haba 0 MOACNNPamY, (JOPMUpPaE CTABOBA U OBJIA/1aBambe BEIITHHAMA KOj€ JIONPH-
HOCE Pa3Bojy CTPyYHHMX KOMIIETeHIMja 00pa3oBHOTI Nmpoduia TexHnap Mexarponuke. [Iporpam omoryhasa y4eHHIMa 1a CaMOCTAIHO M NPaK-
THUYHHUM PajioM Ha padyHapy ¥ 3D mraMmmady cTudy 3Hama U BelITHHE. MIHTepakTHBHUM MeTojaMa Tpeba IOJCTHIATH yYSHUKE Ha pa3yMeBame
OCHOBHHX IIpaBUJIa, IPUHLHIIA ¥ TEXHHKA.

TIporpam npeamera Mozenuparme ycMepaBa HacTaBHHKA J1a HACTABHHU MPOLIEC KOHIUIUPA Y CKIany ca JeHHHCAaHUM uexoanma. HacTaBHUK
IUIAHKPA COIICTBEHE aKTMBHOCTH M aKTUBHOCTH YYEHHKA KOj€ 3a [JMJb UMajy 11a YUYSHULM OCTBape NPOMHUCaHe UcXoe. Y Ty CBPXy HACTaBHUK OHpa
oxroBapajyhe Merosie, akTUBHOCTH U TEXHHKE 3a paJl ca yueHuuMa. J{e(MHUCaHH UCXOAH 1TO0Ka3yjy HACTaBHUKY U KOja Cy TO cneuuduyHa CTpyy-
Ha 3Haba U BELITHHE NOTPeOHE YUCHHKY 3a Jlajbe yuerme. [IpuirkoM miaHupama Jaca,Tpeda N3BPIINTH OllepalioHaIN3alHjy JaTHX UCX0Ia, pa-
3JIOKUTH HX Ha Mambe CIIO)KEHE MCXOJIe, ¥ INITAHUPATH aKTHBHOCTH 32 KOHKpETaH Jac. Tpeba MMaTh y BUy Ja ce MCXOAH y IIporpaMmy pasinKyjy Mo
CBOjOj CIIO)KEHOCTH M TEKMHH, LITO 3HAYM Ja CE HEKH MOT'Y Pa3JIoKUTU Ha Marbu OpOj CUTHHjUX HCXO[a U J1a Ce MOTY JIaKilie U Op)Ke OCTBapHTH,
TIOK je 3a onmpeheHe ncxone moTpeOHO BUILIE BpEMEHA M aKTHBHOCTH, Ka0 M pajia Ha Pa3MUuUTHM CaapiKajuMa.

Tpu oOpanu HOBUX canpikaja Tpeda ce ocIamaTh Ha nocrojehe NCKYCTBO M 3HAE YUCHNUKA, U HACTOJaTH [a YUCHHULM CaMOCTAIHO TyMade ’
U3BOJIE 3aKJbYUKE O HOBUM, CTPYYHUM I10jMOBHMA.

IIpnmkoM rutaHnpara HacTaBe, Tpeba KOPUCTUTH METOZE aKTHBHE HacTaBe, Iie je HaCTaBHUK OPraHW3aTop HACTAaBHOT Mpolieca, MOJICTHIe
W ycMepaBa aKTHBHOCT ydueHuka. M300p Merona m obimmka pana, Tpeba aa momnpuHOCH Behoj paIioHanIn3anyji HaCTaBHOT IIPOIieca, MOACTHIEe
HHTEJIEKTyalHy aKTHBHOCT YYCHHKA M HACTaBy YMHH HHTEPECAHTHH]OM U epuKacHHjoM. YueHHKe Tpeba MOTUBHCATH 33 YCBajahe CTPYYHUX 3HA-
’ha U BEIITHHA, NOJCTHIATH JINYHU Pa3BOj YYCHUKA y CKJIAJy ca IbUXOBUM HHTEPECOBAKBMMA U CIIOCOOHOCTHMA. YyhHUBaTH y4eHHKE 11a KOPHCTE
JOCTYIHY JINTEPaTypy U Apyre U3BOpe 3Hama, Kako OM yCBOjeHa 3Hama Ouila TpajHUja ¥ LIMpa, a yYSHHUIM 0CHOCOOJbEHH 3a PHUMEHY YCBOjEHHX
3Hama U BELITHHA.

V¥ peanuzanuju Momyna, HACTaBHUK IIPUNIPEMa MOTPEOHE eJIEMEHTE 3a BeXOY, IEMOHCTPHUPA paji Ha padyyHapy, IpaTH paJl y4YeHHKa Ha PaHOM
MECTy, IIOMaKe ¥ yKasyje Ha IpelIKe TIPH Pajy.

Tpenopyka je na ce Koj peajiusanuje TeMe Mojenupame CKIONOBa U KOHCTPYKIH]ja, TIIe YUYSHHIM CaMOCTAIHO LIPTajy U MOJEINpAjy KOH-
KpeTHe mpuMepe, ITOYHy O]l jeTHOCTaBHUjHX MpUMepa Na Kaja caBiajaajy npensuleHe ucxone, npehy Ha cioxkenuje 3agatke. Takole, 3amarke 3a
YUYCHHKE IPUIPEMHUTH KPO3 Pa3iIM4nuTe HUBOE MOCTUTHYha.

IMpunukom peanuzanuje Teme [IpuHimnmu Moaenpama yueHUIH Tpeba 1a ypajie JBa IPOjeKTHa 3a1aTKa:

1. Moznenupame jeqHOCTaBHUjer MAIIMHCKOT J1eJIa

2. Mozenuparme CI0KEeHH]er MalInHCKOT Jea

TpuarkoM peanusanuje TeMe Mozenupame CTaHAApAHUX M HECTaHAAPAHUX MAIIMHCKUX JEJI0Ba YYCHUIHU Tpeba a ypaje JABa IpojeKTHa
3aj1aTKa:

1. Moznenupame jeHOT HeCTaHAapAHOT MAIIMHCKOT eJeMeHTa (O/UIMBKA, OTKOBKA, OTIIPECKA UTL.)

2. Mozaenupame CTaHIapAHOI MAIIMHCKOI eJeMeHTa (BHjaK, HaBPTKa, MOUIOIIKA, YMBHja, BPaTHUIIO, OCOBHUHA, 3aKOBHULA, KJIMH, 3yIYaHUK,
IyXHHU Tap UTA.)

IIpunpemuTy 3a CBakor ydeHHKa pa3InuuT IPHMEp.

IIpunnkoM peanmsanuje TeMe Mojenupame CKIONOBa U KOHCTPYKIMja MOTPEOHO je YpaauTH jelaH MPOjeKTHH 3aJaTak Mo u3bopy (Mory
OuTH IPUMEPH U3 XUPayIUKe U MHEYMAaTHKE MM HEKOT JAPYTOT MPEIMeTa).

V¥ peanusanuju Moayia 3D mTamna tpeba MHCHCTPUPATH HAa TOME Jla CBAKM yYEHHK 3Ha Jia 00jaCHYU NOCTYIAK U3Paje MOJeNa jeJHOCTABHHU-
JUX MaIIMHCKUX KOMIIOHEHTH MEXaTPOHUUKOTr cucTeMa npuMenoM 3 D mramre u ja u3paau aeo Ha 3/] mrammnauy.

IIpenopyke 3a peajiu3anujy HacTaBe MpeMa JyaJHOM Mojie1y o0pa3oBama

VKOJIUKO ce HacTaBa peaiu3syje Kao yuerme Kpo3 pajl, LIKoJa M HOCI04aBall AeTa/bHO IUIAHUPajy U YTBphYjy MeCTO M HAYUH peajiu3anuje
HCXO0/a, ¥ YHOCE HX Y IJIaH peajn3anmje yuema Kpo3 paa. [lnanupame ce BpIIN Ha TOJHUIIBEM, MECEYHOM HMIIM TEMAaTCKOM U JTHEBHOM HHBOY.
OpraHu30BaTy HacTaBy TaKo /1a YYEHHK Y IOTIYHOCTH Oy/e YIO3HAT ca OpraHW3alIlijoM paja MOoCIoAaBla M Jja ce IpHIpKaBa Mepa 3allTHTe Ha
pamy ¥ Mepa 3amTuTe okoirHe. HacTaBHUK — KOOpPMHATOP yueHa Kpo3 paj MpoBepapa Jia JiH je MOCIoAaBal M3BPIIHO IIPOLECHY PU3HKa HA paj-
HOM MECTy Ha KOME paJie YICHHUIIH U Ja JIH je U3BeO yBOIHY O0yKy yueHHKa 0 0e30eIHOCTH U 3/1paBiby Ha paxy. MUHCTPYKTOP BOAM eBHIECHLH]jY
MPONHCAHY YTOBOPOM U y OTOBOPY Ca HACTaBHUKOM — KOOPJIMHATOPOM Yuera Kpo3 pal.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUYEHUKA

CyMaTHBHO OLICH-HBaE j€ BPeIHOBabe NOCTUrHyha Ha Kpajy CBake peaju3oBaHe TeMe. Y OBOM IIpeAMeTy NOCTUrHyha TeMe ce MOXe BpILIH-
TH Ha pa3fIMyMTe HAYMHE U ca Pa3IMIuTHM eiaeMenTiMa. OlemHBambe YIeHHKa ce OfIBHja y ckiiaay ca [IpaBmiiHHKOM o onemuBamy. [loTpebHo je
Ha MOYETKY IIKOJICKE TOAMHE YTBPIUTH KPUTEpHjyMe 3a olemuBamke (y ckiany ca [IpaBHIIHHKOM O OIEHHBambY ), IPBEHCTBEHO 32 CYMAaTHBHO OIle-
BHBAkbE U Ca HhHUMa YIo3HaTH yueHHke. CyMaTHBHO OLCHHBAKE CE€ MOXKE W3BPIINTH HA OCHOBY ()OPMATHBHOI OICHMBaIba, Pe3yiTara/pememna
3a7aTKa, npahemeM paja ydeHHKa — OCTBapUBamba ncxoaa u ci. Haunn yTBphuBama cymMaTHBHE OICHE YCKIaJUTH Ca HHIUBHIYaTHUM OCOOHMHAMa
YUCHHKa.



DopMaTUBHO OLIEHUBAKE, KA0 MOJIeT Npahema HapeIoBamka yUYSeHHKa, Ce O/IBHja Ha CBAKOM YacCy M CBaka aKTUBHOCT je JoOpa MpHiIuKa 3a
HPOLIEHy HaNpeIoBamba U JlaBarbe noBparHe nHpopmaruje. [locruruyha yuennka je Moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. mporecy
yuea); 1aBambe KOHKPETHUX PellIeha y CKIIaly Ca KOHTEKCTOM y KOME Ce HaJla3H; pelllaBaby NPAKTHYHUX 3a/aTaka; oMol IpyroBiUMa U3 ofiesbe-
Ha Y IIMJbY CaBjajlaBarba IpajiiBa U ci1. 3HauajHo je OMOryhHTH 1a CBakM Y4eHUK M3BDILY CaMOIPOLIEHY CBOT paJia y LIUJbY pa3BHjamba 00jeKTHB-
HOCTH U JaJbET HANPEN0Bamka a U y pa3BHjamy 3/[paBe KOHKypEHIH]e.

Ha xpajy cBakor yaca uiau akTHBHOCTH HAIIPaBUTH KPaTKy aHAM3Y JOCAJalIber paaa, 00aBe3HO MOXBAIUTH YIEHHKA 3a OHO MITO je MOCTH-
rao ¥ JIaTH My HPEropykKe Kako M IITa Moke 1 Tpeba Jia IOMpaBy W/UIK Ypay.

TloTpe6HO je OCMMCIMTH BHIIE THUIOBA PA3IMYMTHX AKTUBHOCTH (33/1aTaka) ca MPOMYKTHMA Pa3IM4UTOr HUBOA CIOKEHOCTH M yTBPIUTH
OYCKHMBAaHE UCXOJIE, a IPeMa HbHMa H KPUTEPHjyMe BPEAHOBAA.

IIpenopyke 3a ouemHBambe NPUINKOM peajiu3almje HacTaBe NpemMa AyaJaHoM Mojelly 06pa3oBama:

HactaBHUK — KOOPZMHATOP y4erma Kpo3 paJl UMa jacHy, OTBOPEHY M OJlaroBpeMeHy KOMYHHUKAIMjy ca HHCTPYKTOpHMa Ofipel)eHuX oz cTpaHe
MOCIIOABIA y TONIey IUIaHHpamka HacTaBe, akTHBHOCTH M MCX0/1a, Kao 1 npaherma akTHBHOCTH YYCHHKA.

HacraBHnk — koopauHaTOp yuema Kpo3 paj 1 HHCTPYKTOP 3ajeHo yTBphyjy kpurepujyme 3a ¢popmatuBHO npaheme yUeHNIKUX HOCTHTHY-
ha, BpIIe onepanroHaNN3aNH]y HCX0/la U ITAHUPajy CYMaTHBHO OllemkHBame. DOpMaTHBHO OIEHUBAKE j€ OCHOBHU METOJI IIPOLICHE TOCTHTHYTHUX
1 OCTBapEHMX HCXO/A 3a YIEHHKA KOjH Y9! KPO3 pas.

HacraBHuk, y capa/iibi ca HHCTPYKTOPOM, CacTaBJba JIUCTY 32 BPEAHOBAE KOjy MOITYHhaBa HHCTPYKTOP.

HacTaBHUK KOOpAMHATOP YueHa KPo3 paJ U HHCTPYKTOP, Ha MOYETKY LIKOJICKE FOJMHE WM Ha MOYETKY TeMe/MOyIa YIIO3Hajy YUYeHHUKE ca
KpUTEepHjyMUMa (pOpMAaTHBHOT M CyMaTUBHOT OLICH-HBAbHA.

HMHCeTpyKTOp NPaTH aKTHBHOCTH YYEHHKA KO/ I10C/I0/1aB1a, HA OCHOBY YTBpheHux kputepujyma u o Tome 0;1aroppeMeHo odaBeunra-
Ba HACTABHUKA — KOOPAHHATOPA yuema Kpo3 paj.

HacTtaBHHK KOOPAMHATOP y4yera KPo3 paja (hpopMHupa cyMaTHBHY OLIEHY 3a CBAKOT yUCHHKA Ha OCHOBY yHaIpe[ yTBph)eHHX KpuTepujyma
Uy CapaJilbi ca HHCTPYKTOPOM, y3uMajyhu y 003up crienMyHOCTH pean3aliije HacTaBHOT Mporeca KoJl MOCJIOaBLa.

[penopydyje ce a yd4eHHIH, KOju ce 00pa3yjy mpema JyaJHOM MOJeIy, BOjie IHEBHUK MpaKce, y OOJUKY KOjH MPEHopyvyje HaCTaBHUK —
KOOP/IMHATOP yueHa KPO3 paJl U HHCTPYKTOP a Y KOjH YHOCE OIMC U3BPIICHHUX PaJlOBa M CBOja 3allaKama.

IToxxesbHO je ce ma ce HakoH ofpeleHe menmmHe WM MOIyJa OpPraHU3yjy IPOBEpe CaBlIaJaHOCTH NPAKTUYHHUX BEIITHHA KOjuMa OW IpHCY-
CTBOBAJIM M HACTaBHUK — KOOPJMHATOP ydema Kpo3 pajg U HHCTPYKTop. M300poM amekBaTHUX M KOHKPETHHX MPAKTUYHHX 3a]aTaka ce MepH HUBO
JOCTHTHYTOCTH IUIAHUPAHUX MCXO/1a BEIITHHA 32 N3a0paHU MOYIT WM LIEIHHY.

Hasus npenvera: XUJAPAYJIMUKHN U THEYMATCKU CUCTEMHU KAO OBJEKTU YIIPAB/bAIA
1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

1.1. IPEMA IIVIAHY U TIPOTPAMY HACTABE U YUEIbA'

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTnuHa HacTaBa Hacrasa y 6roky
111 102 30 132
1 VYkonuko mporpam cagpku caMo IpakTH4He 00JInKe HacTaBe
1.2. IPEMA IIVTAHY 1 ITIPOT'PAMY HACTABE U YYEA — IYAJTHO OBPA3OBAIHE?
HACTABA
PA3PE, YKYITHO
A Teopujcka HacTaBa Bex6e VYueme kpo3 pag* REC=cknosa(Eacany
y Goky)*
111 102 30 132

2 YKOJHKO Ce Iporpam peajiusyje y CKiaay ca 3akoHOM O JyalHOM 00pa3oBatby
TTorpe6HO je /1a mKona ¥ MOCIOoaBaIl A€Ta/bHO HCIUIAHUPAjy M yTBpJIE MECTO M HaUHMH pealn3allije NCX0/a, U YHECY UX Y IUIaH pealu3aliuje yuema Kpo3 pax
Hanowmena: y raGenama je npukasas roquinmi GpoH/1 4acoBa 3a CBaku OOJHK paja

*

2. INJbEBU YUEIbA:

— OcnocobspaBame yIeHHKa J1a IPaTy paj XUAPayTHIHUX U THEYMAaTCKUX CHCTeMa

— OcnocobJbaBarme yUeHHKa Jla PaTH paj] elNeKTPOXUIPayTNIHUX U eJIeKTPOITHEYMAaTCKUX CHCTEMa

— Yno3HaBame yueHHKa ca IPUMEHOM XUIpayJIMUKUX U THEYyMaTCKUX CUCTEMa

— Yno3HaBame y4eHHKa ca YJIO0TrOM MOjeIMHIX KOMIIOHEHTH Yy XUIPAYINIKUM ¥ THEYMAaTCKUM CHCTEMUMa
— OcnocobspaBare yIeHHKa 3a U3paay GyHKINOHATHUX XUIPAyTHIKAX ¥ MTHEYMATCKUX IIeMa yIpBajbama
— Pa3Bujame KpeaTHBHOCTH, MPEIM3HOCTH, KPUTUYKOT MAIIJBEHA U IIO3UTHBHOT OJJHOCA TIPeMa CTPYIH

3. HA3UB U TPAJAILE MOIVYJIA IPEJIMETA

Pen.op HA3UB MOJYJIA Tpajame Mmoay1a
1. ITHeymatcku cucteMu 21
2. EnexrponHeymarcku cucremMu 42
3. XuipayJInuKy CUCTEMU 21
4. Enexrpoxuapaynuky cucTeMu 18
5. Hacrasa y Gioky 30




4. HABUBU MOJYVJIA, UCXO/JU YUEIbA, IIPEIIOPYYEHU CAJAPXKAJU U K/IbYYHHU ITIOJMOBHU CAIPKAJA

MOJIYJT

ncxoam
Ilo 3aBpuieTKy Moxyna yueHuk he OuTH y cramy aa:

MNPENNOPYYEHU CAIP)KAJHU / KIbYUHHU ITOJMOBHU CAJIPKAJA

IIneymaTcku cucremMu

* 00jacHM PUHLKII pajJia THEYMAaTCKUX CUCTEMaA

* yura (bkaunonanHe mIeMe IMMHEYMaTCKUX CucTeMa

* IIPOBEPHU UCIPABHOCT KOMIIOHEHATA ITHEYMATCKUX CUCTEMA

* U3MEPH U EBUJICHTHPA MTapaMeTPe MHEYMATCKUX KOMIIOHEHTH
cucrema (IPUTHCAK)

* TI0/IECH ITapaMeTPe MTHEYMaTCKOT CHCTEMa

* yrpajay IHEYMaTCKe KOMIIOHEHTE Y CUCTEM

* IEMOHCTpPHPA PajI THEYMAaTCKOT CHCTeMa Kao 00jeKkTa
yIpaBJbamba

* KOMCHTapHIIC IIPOLEC IMMTHECYMAaTCKOT yIIpaBjbamka Y CMUCITY
IIPOMEHE BPEJAHOCTH IapaMeTapa MHEYMaTCKUMX KOMIIOHEHTH

* [Ineymarcko ympaBibame
Brokupajyhu curnan

Jlornuxke ¢ynkuuje

MerTozie THEyMaTCKOr yIpaBlbarba

K/by4HH NOjMOBH: THEYMaTCKO yIPABIbabe

EnexTponneymarcku
CHCTeMH

* 00jacHM NPUHIMII Pajia eNeKTPOIHEYMATCKUX CHCTeMa

* yuTa ()yHKHOHAJIHE [IEME CICKTPOITHEYMaTCKUX CUCTEMA

* IIPOBEPH UCIIPABHOCT KOMIIOHEHATA CICKTPOITHEYMATCKHX
crucrema

* M3MepU ¥ CBUJICHTHPA [TapaMeTpe ITHEyMaTCKHX (IPUTHCAK) U
CIEKTPUYHIX KOMIIOHCHTH CHCTEMa

* II0/ICCH ITapaMeTPe THEYMAaTCKOI CHCTEMa

* yIrpajy MHEYMaTCKe KOMIIOHEHTE y CHCTEM

* TI0JICCH ITApaMeTPe CNCKTPHIHOT CHCTEMa

* yrpaju eNeKTPUYHE KOMIIOHEHTE y CHCTEM

* IpoBepH QYHKIIMOHATHOCT M TAYHOCT pajia
@IEKTPOIIHEYMATCKOT CHCTEMa

* PEryiuIIe paj eleKTPOIHEYMAaTCKOT' CHCTEMa

* CHUMYJIHpA Pajl eIEKTPOIHEYMAaTCKOT CHCTEMa Y COQTBEPCKOM
HaKeTy

* CTpyKTypa eJeKTPOIHEYMaTCKOI CUCTEMa

* ENeKTpHYHN eJIeMEHTH 3a JlaBakbe M 00pay CHUrHana

* EnexrponHeyMaTcKy pa3BoJHULU

* YFpa):u-La TTHEYMATCKHX U CJICKTPOIMTHEYMATCKUX KOMIIOHCHTH

» QyHkiMoHaNHe meMe (aHaau3a cumM00s1a, KOMIOHEHTH U Be3a)
* Peanusanuja normdkux QyHKIMja y THEYMATCKOM yHPaBIbamby
* EnlekTponHeymMarcke MeTojie yIpaBJbamba aKTyaTopuMa

* Pa3noj HH IIPpaBOH ITHEYMATHUKE U €JICKTPOITHEYMATHUKE

* [IpuMeCHY ITHEYMAaTCKH U eJIeKTPOITHEYMATCKU CUCTEMH

* UcniutuBame MHEYMATCKUX KOMIIOHCHTH U CUCTEMA

* OnprKaBambe THEYMATCKUX CHCTEMa

K/by4HH NOjMOBH: €ICKTPOITHEYMATCKO YIIPABIbakhe

XuapayJIuuKa CHCTeMH

* 00jacHN IPUHIMII Pajia XUAPAYITHIKHX CHCTEMa

* yuTa (yHKHOHAJIHE ILIeMe XUAPAYINYHUX CUCTEMa

* IPOBEPHU UCITPABHOCT KOMITOHCHAaTa XUJPAYJIHIHUX CUCTEMA

* U3MEPU U €BHJECHTHPA NTapaMeTPe XUAPaAyJIUIHUX KOMIIOHEHTH
cucTeMa (MPUTUCAK, TEMIIEPATypy, IPOTOK, HUBO...)

* II0IECH ITAPAMETPE XUAPAYIUYKOI CUCTEMA

* YIpajy jeJHOCTaBHHjE XUIPAYTHIHE KOMIIOHEHTE Y CHCTEM

* IGMOHCTPHPA paJ XUAPAYJIUYKOT CUCTEMa Kao 00jekTa
yrpaBjbama

* KOMEHTApHUILIE IIPOIEC XUAPAYIUUKOT YIIPABJbakha y CMUCITY
TIPOMCHE BPEAHOCTH MapaMeTapa XuApayInIKuX KOMIIOHCHTH

*» OyHKIMja 1 NPUHIHI pajia

» OynkiuoHanHe memMe (aHaau3a cuM001a, KOMIOHEHTH U Be3a)
* IIpuMeCHI XHUAPAYITHYHN CUCTEMH

» Ucnurusame XAJApAYJIUYHUX KOMIIOHEHTU U CUCTEMA

* MepHH HHCTPYMEHTH U ypehaju y Xuapayanun

* Vrpaamba XUIpayaudKuX KOMIIOHEHTH

K/by4yHH NOjMOBH: XUIPAYIHYKO yIIPABIbAE

EnekTpoxuapayanuku
CHCTEMH

* 00jacHM IPUHIIMI pajia eNeKTPOXHAPAYTHIKHX CHCTEMa

* uiTa (HyHKHOHAIIHE IIIEMe CICKTPOXUAPAYITHIKIX CHCTeMa

* IPOBEPH UCTIPABHOCT KOMIIOHEHATA €IEKTPOXUAPAYTHIKHIX
cucrema

* U3MEpU M eBUJICHTHPA MapaMeTpe XHUAPAYTHIKUX (IPHTHCAK)
U eJICKTPUYHUX KOMIIOHEHTH CHCTEMa

* II0/IECH MTapaMeTPe XUAPAYITHIKOT CHCTEMA

* yrpajid XHApayJIHuKe KOMIOHEHTE y CUCTEM

* [IOZIECH MTAPAMETPe eNEKTPUYHOT CUCTEMA, YTPAIN eCKTPUIHE
KOMITOHEHTE Y CHCTEM

* IpoBepH (PYHKIIMOHAIHOCT M TAYHOCT pajia
€JICKTPOXHUIPAYJINYKOT CHCTEMA

* peryiuiIe paj elneKTPOXUAPayINIKOr CHCTEMA

* CUMYJIHPA Pajl eJIEKTPOXUIPAYITHIKOT CHCTEMa Y CODTBEPCKOM
MaKery

* CTpyKTypa eIeKTPOXHAPAYIHYKOL CHCTEeMa

* EnexrpuuHu eneMeHTH 3a JjaBame U 00pay CUrHaia

* EnexrpoxuapayMuky pa3BoIHULA

* Vrpaamba XUIpayaudKuX U eJIeKTPOXUIPaYTHIKUX KOMIIOHEHTH
* yHKIMOHANHE meMe (aHaM3a CUMOOIIa, KOMIIOHEHTH | BE3a)
* [IpyMereHn XuaApayIMuKy U eJIeKTPOXUAPAYIUYKY CUCTEMU

* lciutuBame XAApAYJINIKHUX KOMIIOHCHTH U CHCTEMa

* OnpxaBambe XUIPAYTHIKHX CHCTEMA

K/by4HH NOjMOBH: CIICKTPOXUIPAYIHIKO YIPABIbAE

Hacrasa y 6;10Ky

* pemaBa (yHKIHOHAIHE IIEMe yIpaBbatba y oaroapajyhum
yClIoBUMa

« Haupra 00K ujarpame 3a oarosapajyhe yciose

* oabepe MeTo/ly peliaBama CUCTEeMa yIPaBJbamba

* cUMYyJIMpa paj cuctema nomohy codraepa

* TI0BE3Yyje eJIeMEHTE CHCTEMa

* II0ICIIIaBA [IOBE3AHE CJICMEHTE Y CUCTEMY

* MyIITa y paji CACTEM

* YrpaBsbauky opMap/maHesn

* MaHye/IHI ¥ ayTOMaTCKH HauMH PaJia yIpaB/badkKhX CHCTEMa

Iojenuuaunu u

TpajHu nuKIyC

* Vrpaamwa E-cron (CYCO) npekuaya U Beropa yinora y ynpaBbaykuM CHCTEMHMA

5. YIIYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha mouetky HactaBe ypaJuTH POBEPY HHUBOA 3Haba M BELITHHA YYCHHKA, Koja Tpeba 1a MOCIy’ke Kao OPHjeHTHD 32 OpraHU3alHjy U eBeH-
TyallHy MHIUBHIyaiu3alujy HacTaBe. HacTaBa ce peamusyje y nabopaTopHju 3a MEXaTPOHUKY WM APYTHM CIELHjaln30BaHUM KaOWHETHMA.
[penmer ce peanusyje kpo3 BexkOe 1 OIOK HACTaBy MPU YeMy ce Ofiesberbe Jeiu Ha rpyne 1o 10 yueHuka. BexOe peann3oBar Kpo3 TpH CHOjeHa
yaca He/IeJbHO.

V yBOZHOM Jieily Yaca HaCTaBHHK MCTHYE [MJb M 3aJIaTKe OAroBapajyliec HacTaBHE jeIMHULIC, 3aTUM Pealih3yje TEOPHjCKH €0 HEOMXOAaH 3a
[PaKTHYHU paJi YUYCHHKA Y KaOUHeTy. YBOIHHM €0 Tpoyaca, y 3aBUCHOCTH O CaJpikaja HacTaBHE jeIMHULE, He Tpeba 1a Tpaje ayro. HakoH Tora
OpraHU30BaTH aKTUBHOCT KOja, y 3aBUCHOCTH OJ] TEME, MOJICTHYE U3TPa/iby NPAKTUYHNX BELITHHA, aHAIH3Y, KPUTHUKO MHUIBCHE, HHTEPAUCIIH-
IUIMHAPHO TOBE3UBabe. AKTUBHOCT Tpeba 1a, mopes MPakTUYHOT paja, YKJbydyje M MOBE3MBAmE Cajlprkaja pa3IMYUTHX HACTAaBHHUX NpeaMeTa
(Hnp. ¢pu3nKe, MEXaHUKE, XUPayIMYKe U MHEYMaTCKe KOMIIOHETE, MAIIMHCKU €JIEMEHTH, MEPeH¢ HEeeJIEKTPUYHUX BEJIMYNHA, CUCTEMH yIIpaBJba-
Hha Y MEXaTPOHHIIH), TeMa U 00JIaCTH ca KojuMa ce cycpehy u3BaH mikosie. AKTHBHOCTH OCMHUCIIMTH Tako Ja nosehasajy MOTHBAIHjy 3a MpaKTHYaH
paj u yuerme U MoAcTUYy (HOpMHUpame CTaBOBA, YBEpEHha U CUCTEMa BPEAHOCTH Y BE3H €a Pa3BOjeM KpeaTHBHOCTH, CIIOCOOHOCTH BPEJHOBamA U
CaMOBPEHOBAbA.

Canpikaje mporpama je HeOIXOHO Peali30BaTH CaBPEMEHUM HACTaBHHM MeETOllaMa M CPEACTBUMA. Y OKBHPY CBAake MPOrpaMcKe LICNIHHE,
y4yeHHKe Tpeba 0croco0paBaTh 3a; CaMOCTAIHO NPOHANAKEHhE, CUCTEMAaTH30Bamke U Kopuinhieme HHopMalja U3 pasInyuTHX U3BOpa (CTpydHa



JUTEpaTypa, HHTEPHET, YaCOMICH, YIIOSHHUIIN); BU3YEITHO ONakame, mopeheme n ycrnocTaBibame Be3a u3Mely pasnuuuTux caapikaja (HIOp. moBe-
3MBabE CajprKaja MpeIMeTa ca CBAaKOJHEBHHM MCKYCTBOM, CaJipKajuMa JApYruX MpeaMeTa U Jp.); THMCKH Pajl; CaMOIIPOLICHY; MPE3CHTAL]y CBO-
JUX pazoBa U rpyIHHUX Hpojekara u e()UKAcHy BU3YEIHY, BepOalHy U IHCaHy KOMYHHUKALIH]Y.

V nornasipy IIHeyMaTCKH CHCTEMH yIIO3HATH yYEHUKE Ca IPHMEHOM ITHEYMAaTCKUX CUCTEMa, YJIOrOM IOjeJHHUX KOMIIOHEHTH y IHEeyMat-
ckuM cuctemnma. [ToceOHO ncrahn MOBe3aHOCT M3BPIIHKUX U YIPABJbauKUX eJIEMEHaTa pajyl OCTBApHBamba 3a1aTor paja Kpo3 W3paay IMHeyMat-
CKHX IlIeMa M CUMYJIallijy pana y oaroeapjyhem codraepy. OOpaanTu MeToie IHEYMATCKOT yIpaBJbamka JBa U BHILe [MIHHAapa. Ha ocHOBY Hatp-
TaHUX ¥ MpoBepeHnX mema (y ogroBapajyhem codTeepy), moTpeOHO je 1a y4eHUIH ogadepy KOMIIOHEHTE, MOHTHPA]Y U MOBEKY Ha TUAAKTHYKAM
CTOJIOBMMA U IPOBepe GyHKIMOHAIHOCT CHCTEMA.

V¥ nornaspby EjlekTponHeymaTcku cucTeMu o0paIuTH CTPYKTYDY, (GyHKIHMjY U IPUHIIMII pajia eIeKTPOIHEYMATCKUX cucteMa. OOpaauTu
eJISKTPUYHE KOMIIOHEHTE 32 JIaBame U 00pay CHrHaNa, eIeKTpOMarHeTHe pa3BogHuke. [Ipy oOpaan eneKTpuyHUX eJeMeHaTa ypaBJbadyKor Jena
CJICKTPOITHEYMATCKOT CHCTeMa Je(hMHNCATH: YIOTy eJIeMeHaTa y CHCTeMY, KOHCTPYKIMjy TUIIMYHUX eJieMeHaTa, O3Hake Ha eleMEeHTHMa, CHMOOI
eJIEMEHTa y eJEeKTPUYHHUM IIleMaMa, H300p eJeMeHTa 3a MPaBHIHO KopHUIIheme, NeTI0BH KOju CIIyXKe 3a IMPHUYBPIINMBAkE, IIOBE3UBAbE, 3aMEHY,
Hajuenrhe HeWcHpaBHOCTH enlemeHara. HaBectu rpaduuke u cioBHe cuMmOoie eleMeHara (mpema MponHucruMa) KOju ce KOPHCTE Y MPOjeKTHMa
SNIEKTPUYHUX U MHEYMATCKHX LIeMa U TEXHHYKO] JJOKYMEHTAaIMju. 3a 00paay oBe TeMe KOPUCTUTH U ofarosapajyhu codtsep 3a cumynanujy pazaa.
Ha ocHoBy HaupraHux ¥ npoBepeHHX miema (y oarosapajyhem codTBepy), MOTpeOHO je Aa y4eHHULH ofadepy KOMIIOHEHTE, MOHTUPAjY U TOBEXKY
Ha AUAAKTHYKHM CTOJIOBUMA M IIpOBepe (PYHKIIMOHAIHOCT CHCTEMA.

V nornasipy XuapayJdudKH CHCTEMH YIIO3HATH YYCHUKE ca MPUMEHOM XUAPAYIMYKHX CHCTEMA, YIIOTOM II0jeIMHIX KOMIIOHEHTH y XHIpay-
an4kuM cucteMumMa. IToceOHO ucTalin MOBE3aHOCT M3BPILIHUX U YIPAB/hAauKHX EJIEMEHATa Paji OCTBAPUBAba 3aaTOT pajia Kpo3 U3paay XUApay-
JMUYKUX [IeMa U CUMyJalujy pana y oarosapjyhem codreepy. C 003upoM Ha 3aXTEBHOCT 3a MPAKTHYHY Pealn3alijy OBUX CHCTEMA 32 IMMOCTU3AkE
ucxoza Ouhe JOBOJPHO HALPTATH U MPOBEPEHUTH IIeMe y oaroBapajyhem codraepy.

V¥ nornasiby EnekTpoxuapayJnyku cHCTeMH 00paJuTH CTPYKTYPY, QYHKIH]y U IPUHIIKII paja eNeKTpOXuapayIudkux cucrema. O6paau-
TH eJIEKTPUYHE KOMIIOHEHTE 3a JaBame U 00pajy CHrHaja, eleKTpOMarHeTHe pa3BofHuKe. [Ipu oOpaan eIeKTpUYHHX elleMeHaTa yIpaBJbauKor
JieJia eJISKTPOXHUIPAYITMYKOT CHCTeMa JieUHHICATH: YIOTy eJleMeHaTa y CUCTeMy, KOHCTPYKIHjy THUIIMYHUX eJIeMeHara, O3HaKke Ha eJIeMEHTHMA,
CHMOOJI eJIeMEHTa y eJeKTPUYHIM IeMaMa, n300p eleMeHTa 3a MPaBIIHO Kopumheme, Je0BH KOji CIIyXe 3a NpUUBpIIhnBame, MOBE3UBAKE,
3aMEeHY W CIIMYHO, Hajuemrhe HeNCIpaBHOCTH eneMeHara. HaBectu rpadudke U coBHE CHMOOIIE elleMeHara (IpemMa MpomnrcuMa) KOji ce KOPHCTe
y MPOjeKTHMA CJICKTPUYHUX M XUAPAYIMUYKUX IIeMa U TeXHUYKO] JOKYMEHTaluju. 3a oOpary oBe TeMe KOPUCTHTH M oaroBapajyhm codtsep 3a
CHMYINAIHMjy paja.

HacraBa y 0J0Ky ce MO)ke peajn30BaTd y TOKY IIKOJICKE TOAMHE WJIM Ha Kpajy ApYyror Hoiyroamiirta. Pacnopen peanusaiije HacTaBe y
Onoky u3paljyje cama 1IKoia, y 3aBHCHOCTH O] TOTa Jia JIM je pean3yje Y IIKOJICKOM KaOWHETY (paauoHHIM) wiu npeaysehy. Ha Onok HacTaBu
Kpo3 IpHMepe pealn3alije OCHOBHUX yNpaBJbadkuX (QYHKIHja YICHHKE YIIO3HATH Ca HEOMXOJHHM EJIEMEHTHMA YIPaBJbadyKor OpMapa: [IIaBHOT
NpeKKaya, CToIl y Cily4ajy ONacHOCTH, TaCTeprMa U MHANKaTopuma. OOpaanTu MOryhHOCT HauyMHA pajia CUCTeMa: MaHyeJIHU U ayTOMAarCKu pe-
JKUM paja (I0jeInHaYHU HUKIYC U TPAjHH LUKITYC).

JIABOPATOPUJCKE BEXKBE

IIneymarcko ynpas/bame

1. JIupeKTHO yrpaBibambe MHEYMATCKUM IUIMHIPOM JBOCTPAHOT JejCTBa

2. IHAMPEKTHO yNpaBibaibe HUITHHAPOM IBOCTPAHOT [CjCTBA Ca PEryialijoM Op3rHe KpeTama i BPEMEHCKHM 3a/IpyKaBambeM KITHIIA [IUTHH-
Iipa (BPEMEHCKO YIpaBJbambe)

3. HIUpeKTHO yIpaBsbake IUJIMHIAPOM TBOCTPAHOT JICjCTBA Ca PeaTU3allijoM OpOjauyKuX IHKITyCca

4. Peanu3aruja JOrHuKuX QyHKIMja Y THEYyMATCKUM CHCTEMHUMA

5. KomOunanuje mornvkux GyHKIHja y eIeKTPUYHIM IlIeMaMa yIIpaBbaba eJIeKTPOITHEYMATCKUX CHCTeMa

6. briokupajyhu curHamu

7. Metoze pemaBama (kackaana Meroaa win VDMA metona)

EnexrponHeymarcku cucTeMHu

8. lupekTHO/MHANPEKTHO NoOyh1Bame enekTpoMarHeTa Koz LWINHAApa jeOCTPaHOT JejCTBa

9. InpeKkTHO/MHANPEKTHO NoOyhuBambe eleKTpOMarHeTa Koj UIMHAapa JBOCTPAHOT JejCTBa

10. Liprame elekTpUYHE HIeMe YIpaBJbaba, BekOa: HHAUPEKTHO MOOyUBamEe CIEKTPOMArHeTa U YIpaBJbamkbe UIHHIPOM TBOCTPAHOT JICj-
cTBa (ymorpeba Tactepa 3a IoKpeTame 1 Bpaharme KINIa MUINHIPA)

11. Peanun3anuja JOrHYKuX GyHKIHUja y €ISKTPUYHUM IIeMaMa YIpBJbamka eIEKTPOIHEYMAaTCKUX CHCTEMA

12. KomOuHammje Toruukux GyHKIHja y eIeKTPUYHAM IIeMaMa YIPBJbamba eNEKTPOITHEYMATCKIX CHCTEMA

13. I'paHnyHM IPEKUAAYH, Ay TOMATCKO Bpaharbe KA IMIHHAPA

14. Kono camoznprxama

15. Yrpaama GeCKOHTAKTHHX KPajIbHX MpeKuiada — Bexk0a: MHAMPEKTHO MMo0yhHBame eeKTpoMarHera 1 yrpaBibambe HIIHHAPOM JIBOCTPa-
HOT JIejCTBa

16. BpemeHcKo ynpaBibame (yrpaamba BpeMEHCKHX pelieja)

17. Yrpaama Gpojaga

18. MHaupekTHO yrpaBibamke ca JBa IWIKHIPA JBOCTPAHOT [ejCTBa (TaKTHA METO/IA ca YIIOTPeOOM MOHOCTAOMITHUX PAa3BOIHUKA)

19. InaupexTHO ynpaBibamke ca ABa LWIHNHIPA ABOCTPAHOT AejCTBa (TAKTHA METOA ca yroTpeOoM OHCTaOMIHNX Pa3BOIHHKA)

Xuapayauuku cucTeMu

20. KakapkTepHcTHKa XHIpayInuKe ITyMIIe

21. KapakrepucTika BEeHTUIa CUTYPHOCTH

22. Pa3BomHuK 3/2 y GyHKIUjH yIpaBibamke MHIHHAPOM jeIOCTPAHOT AejCTBa

23. PazBomHuk 4/2 y QYHKIUjH yIIpaBJbake MIIHHAPOM JBOCTPAHOT JIejCTBa

24. Yupasibame pa3BongHUKOM 4/3 u 1e610kupajyhM HEMOBpaTHUM BEHTHJIOM; YTPpalibha MPUTYIIHO HETIOBPATHUX BEHTHIIA
25. CuHxpoHH3alMja paga QUiInHAapa



26. Yrpaama BEeHTHIIA 32 OTPaHUUYCHE IPUTHCKA
27. Yrpanmwa unrepa y Xuapaylndykd CHCTEM
28. Yrpaama XUIpayJIHyKor aKyMynaTopa Y XUApaylniykKi CUCTEM

EjexTponapayiMuKky cHCTeMH

29. HAMPEKTHO YIIPaBJbakbe XUAPAYIHIKIM LHUIMHIPOM jeTHOCTPAHOT JejCTBa

30. UHAMPEKTHO yIIpaBibake XUAPAYIHIKIM IWINHIPOM JBOCTPAHOT JIejCTBa

31. Kono camonpxama

32. Mero/ie ynpaBibarba ca JBa U BUIIE HUIHHAApa

VKoJHKO ce HacTaBa OfIBUja IMpeMa JyaTHOM MOJEITY, OH/Ia IIKOJIa M MTOCIIOAABAl] ACTaJbHO IUIAHUPajy ¥ YTBPlYjy MEeCTO ¥ HauMH peali3aLy-
je ucxoza, ¥ yHOCe X Y TIIaH peall3alyje y4dema Kpo3 pajx. HacTaBHUK — KOOPAMHATOP y4eHa KPo3 paJl U HHCTPYKTOP 3ajeHO yTBPYYjy Kpute-
pujyme 3a popMaTuBHO npaheme yYeHHYKUX MocTUrHyha, Bpliie oneparoHalIn3alijy UCXo/a U IIaHHPajy CyMaTHBHO OLICHHBabe. AKTHBHOCTH
YUYEHHKa y IPOIIECy peall3alyje ydema Kpo3 paj ce yekialyjy ca akTHBHOCTHMA IIPHIINKOM n3Boherwa Teopujcke HactaBe. HacTaBHUK/ HHCTPYK-
TOp IPOBEpaBa Ja JIM je MOCIoaBall N3BPIINO IPOIEHy PU3HKa Ha PaJHOM MECTy Ha KOME pajie MIIQJU | Ja JIU je U3BeO YBOIHY 00yKy MIIaUX O
6e30eqHOCTH U 31paBiby Ha paay. HacraBa y OJIOKY ce peajin3yje Kao yuerme Kpo3 pal, Y TOKY LIKOJICKE FOJMHE MM IPe Kpaj APYror HOIyroIu-
mra. [Inan peannzamnyje 6710k HacTaBe 3ajeAHO U3pal)yjy mocaoaaBal v IMIKoJa, MpeMa COTIICTBEHUM MoTpedama u MoryhHoocTHMA.

IIpenopyke 3a peaqn3aumjy HacTaBe mpeMa JyaJHOM Mojely o0pa3oBaimba

YKONHKO ce HacTaBa peasin3yje Kao yueme Kpo3 paj, IIKOIa U IMOCI0aBall JeTaJbHO IUIAHUPajy B YTBP)Yjy MeCTO M HAYMH peajiM3anuje
HCX0/1a, ¥ YHOCE HX Y IUIaH peaju3aluje yyewa Kpo3 paja. [lnanupame ce BpLIM HA TOIULIBEM, MECEUHOM HJIH TEMATCKOM M JTHEBHOM HUBOY.
OpraHu30BaTH HACTaBY TAKO JIa YUYCHUK Y IOTILyHOCTH Oy/e yNO3HAT ca OpraHU3alMjoM pajia MOCIOaBLa U Jia ce MPUAPHKABA Mepa 3aIUTUTE Ha
pamy ¥ Mepa 3alTuTe okosnHe. HacTaBHUK — KOOPMHATOP yuera Kpo3 paj] IpoBepasa Jia JI je I0CI0AaBal] U3BPIINO MIPOLECHY PU3HKa HA paj-
HOM MECTy Ha KOME pajie YUCHUIN U Ja JIH je U3Be0 yBOIAHY OOyKy yd4eHHKa 0 6e30eIHOCTH U 31paBiby Ha paxy. HHCTPYKTOpP BOAM eBHAECHIH]jY
MPONHCAHY YTOBOPOM U Y JIOTOBOPY Ca HACTAaBHUKOM — KOOPJJMHATOPOM Yyuera Kpo3 pal.

HacraBa y 050Ky ce peanusuje Kao yuerme Kpo3 pajl, y TOKy LIKOJICKE TOMHE WM Ipea Kpaj Apyror moiayroauiuTa. IlnaH peanu3sanuje Ha-
cTaBe y OJIOKy je cacTaBHU JIe0 ONEpaTHBHOT IUIaHa HacTaBHUKa. [InaH peanusamnuje 010K HacTaBe 3ajeiHO, u3pal)yjy mociaogasan 1 LIKoa, mpemMa
COICTBEHUM HoTpedama 1 MoryhHocTiMa. Y OKBHpPY HacTaBe y OJIOKY, Kpo3 U3pajly paJHUX 3a[aTaka W3BPIIMTH IPOBEPY OCTBAPEHOCTH MCXO/a,
a Ha Taj HAYMH OMOTYNUTH yYeHHIMMA JOCTU3amkhe IUTAHUPAHUX UCXO/a Y CIIy4ajy JIa TO HACY MOIVIM Jla OCTBApE TOKOM IIIKOJICKE TOIMHE.

6. YIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

YV HacTaBW OpHjEHTHCAHO] Ka IOCTH3amby MCXO/a IpaTe ce M BPeIHYjy Ipolec HacTaBe U yuema, mocTurayha yueHnka (IpoxyKTH ydema) U
corcTBeru paj. HacraBHUK TpeOa KOHTHHYHPAHO Jia IPaTH HAlpeiaK YYeHHKa, KOji ce Orvie/ia Y HaulHy Ha KOjU YYCHHULH MapTULHUINPA]y, KAKO
MPUKYTJbajy MOJIATKe, KAKO apryMEHTY]y, eBAIyHpajy, JOKyMeHTyjy uta. [Ipaherme HanpeoBamba yUeHHKa e O/IBHja Ha CBAKOM 4acy, CBaKa aKTHB-
HOCT je ToOpa IpHUIIHKa 3a MPOIICHY HalpeIoBamka 1 AaBame moBparHe nHpopmaiyje. Jla 6u BpeaHoBame OMo 00jeKTHBHO U y (PyHKIU)U yUeHa,
HOTPEOHO je yCKIaIUTH HUBOE UCX0/a I HAUMHE OLICHHBAIbA.

CyMaTHBHO OIICH-HBahe je BpeTHOBamke NOCTUrHYha yueHrKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OIeHe ce JoOujajy U3 KOHTPOII-
HHX paJioBa, IUTaHa Meperma (MEPHUX JIMCTH), TECTOBA, YCMEHOT HCIMTHBAaba, CAMOCTATHUX WIN TPYIHUX pajoBa ydeHUKa. BpenHyje ce mperm-
3HOCT y U3BOhEHY, CAMOCTAIHOCT Y M3BpIIaBay 3a/araka, J0CJACAHOCT Y MOLITOBABY CTaHIAPJHUX MPOLEIypa, MIOKA3HBake HHUIN]jaTUBE Y
pelaBamy 3a1aTor npobiema.

Y ¢dopMaTuBHOM BpeIHOBakYy HACTaBHUK OW Tpebano a MPOMOBHUINIE TPYIHH AMjAJOT, 1a KOPUCTH MHUTama Ja OM FeHepHucao MojaTKe U3
haukux uaeja, anu u Ja HOMOTHE Pa3Boj hadukux ujeja, aje ydeHUInMa rnoBpatHe uadopmanyje, a moBpaTHe HHPopMaIHje 1001jeHe O/ yICHHKa
KOPHCTH Jia TIPUJIaroiM MOoy4yaBame, 0Xpadpyje yUeHHUKe Ja OLeY]y KBaJUTET CBOT pana. M300p HHCTpyMeHTa 3a pOPMATHBHO BPETHOBALE 3a-
BHUCH O] BPCTE aKTHBHOCTH KOja C€ BpeIHYje.

IIpenopyke 3a ouemnBambe NPUINKOM peain3anuje HacTaBe NpeMa AyaJaHOM Mo/elly 00pa3oBama:

HacraBHuk — koopauHaTOp y4dema Kpo3 paj uMa jacHy, OTBOPEHY U OJlaroBpeMeHy KOMYHHUKAIM]y ca HHCTPYKTOpHMa oJpel)eHnx ox cTpaHe
MOCIIOABIA y TIOTJIeTy IUIaHHpama HacTaBe, akTHBHOCTH M MICXO0/1a, Kao 1 Npahera akTHBHOCTH yIEHHKA.

HacraBHnk — koopauHATOp yuema Kpo3 paj K HHCTPYKTOP 3ajeHo yTBphyjy kputepujyme 3a GpopMatuBHO npaheme yIeHNIKUX HOCTHTHY-
ha, BpIe onepanuoHaNIN3aLHjy UCX0/a U IIAHUPajy CYMaTHBHO OlekhHBame. DOPMATHBHO OLEHUBAKE j€ OCHOBHU METOJI IIPOLICHE JOCTHTHYTHUX
M OCTBapEHUX MCXOJ1a 32 yYEHHKA KOjU Y4H KpO3 paj.

HacraBHuk, y capaamy ca HHCTPYKTOPOM, CacTaBJba JIUCTY 3a BPEIHOBAHE KOjy MOITyHaBa HHCTPYKTOP.

HacraBHuk koopauHaTop y4uema Kpo3 pajl U HHCTPYKTOp, Ha TIOYETKY LIKOJICKE TOJMHE MJIM Ha IIOYETKY TeMe/MO/yla YII03Hajy yUeHHUKe ca
KpPHUTEPHjyMUMa (pOPMAaTHBHOT M CyMaTHBHOT OIICH-HBAHA.

WHCcTpyKTOp IIpaTH aKTUBHOCTH yYSHUKA KOJ| MOCIOAABIA, HA OCHOBY YTBP)CHUX KPUTEPHjyMa U O TOMe OIaroBpeMeHo 00aBelITaBa HaCcTaB-
HHUKa — KOOPAWHATOpa y4ema Kpo3 pas.

HacTaBHuK KoopuHaTOp yuerwa Kpo3 paj] GopMupa CyMaTHBHY OLEHY 3a CBaKOI' y4EHHMKa Ha OCHOBY yHarpel YTBpheHUX KpuUTepujyma u 'y
capajilbi ca MHCTPYKTOPOM, y3uMajyhu y 003up criennduuHOCTH peanu3anyje HaCTaBHOT TIPOLeca KO T0CI0aBIIa.

IIpenopydyje ce na yueHUIH, Koju ce 00pa3yjy npema JTyaTHOM MOJEITy, BOJe JHEBHUK IIpaKce, y 00Ky KOjH Ipernopydyje HaCTaBHUK — KO-
OpIHMHATOP y4era KpPo3 paJi 1 HHCTPYKTOp a Y KOjU YHOCE OITHC M3BPIICHUX PaJioBa U CBOja 3amakama.

TloxespHO je ce Ja ce HaKOH ofpeheHe menuHe WM MOMyJa OpraHu3yjy IMPOBepe CaBiaJaHOCTH HMPAKTHYHHUX BEIITHHA KOjuMa OH IpHCY-
CTBOBAJIM M HACTABHUK — KOOPJMHATOP ydema KPo3 paja U HHCTpyKTop. M300poM anekBaTHUX U KOHKPETHHX MPAKTUYHHX 3a[aTaKa ceé MEpH HUBO
JOCTUIHYTOCTH TUIAHUPAHUX MCXOJ1a BEIUTHHA 3a U3a0paHu MOYI UM LIETHHY.



Ha3us npeamera: IPEAY3ETHHULITBO

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAILE

HACTABA
PA3PE]] . YKYITHO
Teopujcka HacTaBa Bexo6e IIpakTnuHa HacraBa Hacraga y 6moky
v 62 62
2. HUJbEBM YUYEIbA:

— Pa3Bujame MOCIOBHUX M NPEIy3eTHUUKUX 3Harha, BEMITHHA, BPEIHOCTH, [TOHAIIAba U HAYWHA PAa3MHIILIbamba;

— OcnocobspaBame 3a GopMynucame 1 MpoLeHy MOCIOBHUX HJeja U U3pajly jeJHOCTABHOT ITOCIIOBHOT IIIaHa Majie (GHpMe;
— Yno3HaBame y4eHHKa ca CTapTal eKOCHCTEMOM, BpCTaMa IPeIy3eTHUIITBA ¥ HAYHHOM OTHOYHIbAha ITOCI0Bamka

— Pa3Bujame BemTHHA KOMyHUKALUj€ Ca OKPYKEHEM U MOACTUIAE THMCKOT paja

— Pa3Bujame HaBHKA U YMELIHOCTH y KopHluhiehy Pa3HOBPCHUX M3BOPA 3HaHa

— [loacTHame KPUTUYKOT pa3MHUIIIJbamba U OIICHE COIICTBEHOT paja
— Pa3Bujame TMYHUX U IpOeCHOHATHUX CTaBOBA U MUHTEpeca 3a JaJbi NpodeCHOHAIHH Pa3Boj

3. HABUB U TPAJAIbE MOJAVJIA

Tpajame Moyna
Pen. 6p. HA3UB MOJIVIIA T =
1. OcHOBe Ipe/Ty3eTHUINTBA 30
2. TlocnoBuu naxn 32

4. HABUBU MO VYJIA, UCXOIU YUEBA, IPENTIOPYYEHHU CAAPKAJHU U KJbYYHU ITOJMOBHU CAJIPKAJA

MO/

HUCXOIU MOAYJIA
TTo 3aBpmieTKy MOIyJa y4eHHK he GUTH y cTarmby Ja:

MNPENOPYYEHHU CAAPKAJA MOAYJIA/ KJbYYHHU ITOJMOBH CAJIPKAJA

OCHOBE Npe/y3eTHUILITBA

* o0jacHH 110jaM M 3Ha4aj MPEy3CTHUIITBA

* HaBeJle OCHOBHE KapaKTEPUCTHUKE NPEIy3eTHUKA

* TOBEIC y BE3Yy ITOjMOBe HWHOBAaTUBHOCT, NPEAY3UMIBUBOCT 1
NPEeAy3eTHUILTBO;

* YNIOPEIU PA3IMUUTE BPCTE MPELy3eTHHIITBA

* 00ajcHU 3Hayaj JPYLITBEHOT (COLjAIHOT) [PEIY3eTHULITBA

* o0jacHH yJory M 3Hauaj MHYOPMALOHO KOMYHHKALIHOHHX
TexHonoruja (MKT) 3a caBpemMeHO nociioBame

* 00jacHHM 1M0jaM ¥ KapaKTEPHCTHKE TUTUTATHOT
Mpeay3eTHUILTBA

* uaeHTH(HKYje MpUMepe NPey3eTHUIITBA U3 JTOKATHOT
OKpY’Keba U jare o0nacTu

* Z[Cq)HHPIH_IE l'IOjaM cTapTarn €KOCHCTEMa

* IPeICTaBH PA3INYNTE HAYMHE OTHOYHIbARHA [OCNIA Y JIOKAIHO]
3ajenunnu u Cpouju;

* uaeHTH(UKYje IporpamMe KpeupaHe 3a crapran OH3HUC y
Cpbuju

* oGjacHu npaBHe (opMe TocnoBHUX cyOjekara y Cpouju

* IIPUKaXXe OCHOBHE KOPAKE 32 PETUCTPALHjy TTOCIOBHUX
cybjexara y Cpouju

« ynopezau obnuke HehpuHAHCH]CKE U (PMHAHCHJCKE MOPIIKE

* uaeHtuuKyje Moryhe HaunHe QUHAHCHPamba MOCIOBHE UJC)E;

* ITojaM 1 3Hauaj Mpeay3eTHUILITBA;

» MoTuBH npexy3eTHHKA;

* OCHOBHE OJIpeJTHHIIC IPe/Ty3eTHHIITBA

* Bpcre npenysernumrsa

* Nndopmanmono-komyHukanuone texuonoruje (MKT) y nociosamy

* [Ipesy3eTHUIITBO U AUTUTATIHO IOCIOBAE

* [Ipodhuur 1 KapaKTEepUCTHKE YCIICLIHOT MPELy3eTHNKA,;

* OreHa npety3eTHUYKHUX IPEANCIIO3NLInja

* Craprar eKoCHCTEM

* [IpaBHY OKBHP 32 Pa3Boj IpeLy3eTHHILTBA 1 cTapTai OusHuca y Cpouju
* MuctuTyumje 1 HiHGPACTPYKTypa 3a MOAPLIKY IPeAy3eTHHIITBY U CTApTaIl OM3HUCY
* Perucrpanuja npuspeanux cyoejkara y Cpoujn

» duHaHCHjCKa U He()MHAHCHjCKa TTOAPIIKA Pa3BOjy MPeTy3eTHUIITBA

* M3Bopu (uHaHCHpaba OCIOBHE HEje

K/byuHH MOjMOBH cajip:Kaja: npe/y3eTHUIITBO, IPEIy3eTHHK, (PHHAHCHPAbHE
TIpEy3€THHKA, OCHUBALE TIPUBPEIAHUX Cy6jCKElTa, crapTan €KOCUCTEM

IlocnoBuu miuaxn

* IPIMEHH KPeaTHBHE TeXHHUKE NPHINKOM H300pa IOCIOBHE
uaeje

* QaHAJIM3KMpA CaapiKaj U 3Ha4Yaj OU3HKC IUIaHa;

* o0jacHHU 3Ha4aj IIAaHHUpaba JBYJCKUX pecypca 3a norpede
opraHu3armje;

* IPUKYIU U aHAIH3Upa HHPOPMALIKje O TPKUILTY

* YHOPE/H IIAHCE U NIPETHE U3 OKPYKEHa, Ka0 M MPETHOCTH H
U3a30B¢;

* OIMUIIC UHTCPHE U EKCTCPHE CI)aKTOpC TIpeay3eTHUIKOT
OKpYXKeHba

* cacTaBU MapKEeTHHT IUIaH 3a ofa0paHy MOCIOBHY HIEjy

* cacraBu (DMHAHCH]CKU IUIaH 3a 0a0paHy MOCIOBHY UEjy

* o0jacHn GunaHce cTama, OMIAHC ycriexa i TOK TOTOBUHE

* U3padyyHa IPEIOMHY TauyKy PEeHTaOHIHOCTH Ha ojroBapajyhem
npuMepy;

* y4ecTByje y U3paay OM3HNC IUIaHa 3a nedHHUCaHy TTOCIOBHY
I/lﬂejy Kao ne0 THMa " y3 IOAPIIKY HaCTaBHUKAa MEHTOpA,

* CaMOCTAJIHO MJIM Kao JIO THMA NPE3eHTYje OU3HNUC ILIaH

* Tparame 3a OCIIOBHOM HJI€jOM- KaKO je IIPero3HaTH?;

* Bu3HKC M1aH- KAKO OLEHUTH MOCIOBHY HAEjy?

* CrpykTypa OH3HHC TIaHa

* Jbyncku pecypcH y peanu3amuju IOCIOBHUX TIOTyXBaTa

* TpxxuiHe MOryhHOCTH 3a peann3anyjy mocioBHE nieje

* VcTpakuBame TPXKUIITA-NIPUKYILbAkEe U aHAIN3UPakbe HHpOpMaLKja 0 KyniumMa |
KOHKYPCHIIH]H;

* SWOT ananusa; PEST ananusa

* EleMeHTH MapKeTHHT MUKCa

» OUHAHCH]CKH U3BEIITAjU: OUIIAHC CTamba, OHIAHC ycrexa, OHIAHC TOKOBA TOTOBHHE

* [IpenoMHa Tauka peHTaOMITHOCTH

* M3pajia OM3HHKC IUTaHA 32 CONCTBEHY OM3HKC UIE]Y;

* [Ipe3eHTanuja nojeIMHAYHUX/TPYTHUX OU3HNC TIAHOBA

Kbyunu nojmoBu caapikaja: nocnosna uaeja, ousauc uaeja, SWOT ananmsa, PEST
aHaIIM3a MApKETUHT IU1aH, (GUHAHCHCKH IUIaH, OU3HKC [UIaH,

5. YIIYTCTBO 3A JUJAKTUYKO-METOJAUYKO OCTBAPUBAILE ITPOT'PAMA

Ha nouetky Monyna/TeMe yyeHHKE YIIO3HATH ca LIMJbEBHMA M UCXOMMa HACTaBe, OJHOCHO YYeHa, INIAHOM pajia U HauMHUMa OLCHHBabA.
HacraBa ce peanu3syje kpo3 BexxOe 1 oiesberbe ce JIen Ha JiBe Tpyne. MecTo peanusanuje Moxe OUTH KaOMHET 3a IPEAy3eTHUIITBO MM YYHOHH-
na. [Ipenopyka je na ce kopucte MeToe paja IOIyT MUHH IIpefaBamba, CUMYyJallja, CTyAxja cilydaja, IucKycuja. Jpyru Moay/ TeMy peaan3oBa-
TH KOp3 MPOjEeKTHHH PaJi yUYCHHKA. Y H3JIaramy KOPUCTUTH NpPE3CHTAlU]je, IPHIMepe, BUIICO 3aIliCe U CII.



I{use mpenMeTa Npeay3eTHHIITBO je J1a yIIo3Ha YYeHHKe ca OCHOBHUM II0JMOBHMA M BPCTaMa IPEIy3eTHHIITBA, ajli U J1a MIOICTAKHE Mpey-
3€THUYKH JIyX KO BbHX; 1a UM oMoryhH Jla Ipeno3Hajy BeLITHHE KOje OJUIMKYjy YCHELIHOT MPey3eTHHKA, Ja OTKPUjY MOTHBE H-ETOBE aKTUBHOCTH
U MHCTpyMEHTa MoMohy KOjUX ce Kpeupa U olemwyje mocioBHa uaeja. [lorpedHO je aa yueHuIH pa3aukyjy o0acTH mpeny3eTHUIITBA, Kao U Mepe
HOJCTHIAja PE/Y3CTHUILITBA Y HAIIOj 3eMJbH. Pe3yiTar lHX0Be HCTPAXKHUBAYKE M IPOjeKTHE aKTUBHOCTHU Tpeba aa Oyie OU3HUC IUIaH.

3a yBol)ere yueHHKa y TeMy MOTPEOHO je MPUIIPEMUTH LITO BUIIE Pa3IMYUTHX MaTepujajia a iheroB u3bop Tpeda MpUIaronuTH y3pacTy yue-
HHKa, BHUXOBUM HHTEPECOBabUMa, CEHU(DHIHOCTH TEME U Mpei3Hama. Marepujai Tpeda 1a MOTHBHIIE YYCHUKE 1a UCTPaKyjy, yliase y JUCKY-
cHjy, oOpaszmnaxy cBoje craBose. LIWb je aa ce moacTuye pago3HaIoCT, apryMEHTOBamke, KPEeaTHBHOCT, pe(pIeKCHBHOCT, HCTPajHOCT, OATOBOPHOCT,
ayTOHOMHO MHIIBEIbE, Capaiiby, jeMHAKOCT Mel)y mojoBuMa.

bpoj yacoBa no npenopyyeHuM caapikajiuMa HUje yHanpen qerHICaH U HaCTaBHUK Tpeba Ja ra MpUiIaroay AMHAMULU paja.

OcHoBe Npeay3CTHUIIITBA

3a yBoheme y TeMy HaCTaBHHK MOXE Ja IIPUIIPEMH IIpUMEpe YCIEIIHNX MPely3eTHHKA, T0XKEJBHO je J1a Oyay Ha r100aaHOM U JIOKaJIHOM HU-
BOY, KOjU WITyCTPYjy CHary WHHUIMjaTHBE U MIPETy3eTHUIITBA Kao U Jia MOJICTaKHE YYSHHUKE /1a OIUIIY CBOje IPHMED.

YdeHnke HABOAWUTH J1a UACHTU(HKYjy MOTUBE KOjH Mmokpehy Ipexy3eTHHYKe akTHBHOCTH. Y OKBHpY OBE TeMe Kpo3 Urpy yiora Moryhe je
OIIMCaTH KapaKTepHCTHKE Koje Tpeba Ja mocenyje ycreliaH Ipeay3eTHHK. Y CKiIaay ca MOryhHOCTHMa OpraHW30BaTH MOCETe MPEay3eTHHKA U3
nokanHe 3ajegnune. CTynuje cirydaja MOTy OMTH KOPHCTaH ajaT a y OKBUPY CBOje JEIaTHOCTH, yueHHuIu onabdepy Hajoossn MKT anmare 3a koH-
KpETHE MOCJIOBHE HJIEje M apIyMEHTY]jy CBOj M300p y OAHOCY Ha KPUTEPHjyMe Kao IITO CYy KBAJIUTET, LIEHa, CKOJIOIIKA MTOZOOHOCT M Cll. YUCHUKE
Tpeba ymyTHTH J1a ce HH(OPMHUILY O MPEAHOCTHMA pa3Boja MPely3eTHUILITBA y yciIoBUMa qururanu3anydje. [loceOHy maxmy MOCBETUTH CTapTar
exocucTeMy U MoryhHocTHMa 3a pa3Boj M NOCTULAj cTapTan Ou3HKMca. MoTuBHCATH yYEHHKE Ja IIPoyde IporpaMe 3a pa3Boj crapTan OM3HHCa Y
JIOKaJTHO]j 3ajexHunu. Tpebaso OM a yUYeHHIM caMH U3BPIIE HCTPAXXUBAkE KOpaka IMpH pericTpanyju npexyseha u qokymMHeTaruje notpebHe 3a
To. Perucrpanuja npuBpenHux cybjexara u HOIPILIKA MPEAY3ETHHIUTBY Kao MPEMOPYyYHHU Calp)Kaju Cy HMOTOJHH 3a peajn3alijy MpOjeKTHE Ha-
cTaBe. JemHa Tpyne yueHHKa MoXe J1a oOpahyje Temy 3akoHCKe perynaruBe y QyHKIHjU pa3Boja mpeay3eTaumTea y Cpouju, 1pyra rpymna Kopake
npH peructanuju npenyseha, peha rpyna HEONXOIHY JOKYMEHTAIHU]y, YeTBPTA IpyIia HHCTUTYIMje U HHOPACTPYKTYpPY 3a MOAPIIKY IPETy3eTHH-
wtBy. Kibyune peun 3a nperpary Ha VutepHery: AIIP, peructpauuja npuBpeqHux Apymrasa, LleHTap 3a npeay3eTHHIITBO, 3aKOHCKa peryJiaTHBa.
VYdeHnI| Kpo3 TUMOBE MOTY Ja UCTpa)ke U MPE3eHTYjy HaunHe (pUHAHCHpama IMOCIOBHE Heje U PU3HKe Koje NMpeay3eTHHK npey3nma. Konaunn
pesyirar npojexTa Moxe OUTH: peseHTanuja win GuwiM. Ha netn HauwH je Moryhe yImyTHTH yYSHUKE J1a HCTpaXke ¥ MPUMepe COLMjaTHOT Mpeny-
3eTHHIITBA JIOKATHO U robanHo. Teme koje ce 0Opalyjy kpo3 0Baj mpeaMeT JONPHHOCE Pa3Bojy AEMOKPATCKUX KOMIIETEHIINjA M BaXKHO j€ J0aT-
HO TOZICTHIIATH BHXOB pa3Boj kopuctehu pasnmuuute metone. Kao gomatau Marepujanu Mory ce KopucTutH myonukanuje Casera EBpone kao mro
je PedepenTHN OKBHpP KOMIIETEHIIMja 3a IEeMOKPATCKY KYJITYpy Koje ydeHHUIHu Tpeba 1a pa3Brjajy Kako OM y4ecTBOBAIH y KYITypH AEMOKpaTHje.

ITocnoBHM mIaH

Tokom ocTBapuBamba OBe TeMe/ MOy/a, YUeHHIH Tpeba, Kpo3 IPOjeKTHH 3a7aTakK, 1a CTeKHY jaCHHU]Y CJIHMKY O €KOHOMCKOM M (DMHAHCHjCKOM
¢yHKuMOHHKCakYy mpeny3eha, a pa3Bujajy COICTBEHE MPeLy3eTHUYKE KalaluTeTe, COLHjalHe, OPraHU3alioHe 1 JINACPCKE BEIITHHE.

TIpunrkoM omabupa JeIaTHOCTH | TMOCJIOBHE Uzcje Moryhe je KOpUCTHTH ,,01yjy Hieja” U Bol)eHe MUCKyCHje Ja ¢ YUCHHIIUMA IITO OU IMo-
MOIJIO Y KPEaTHBHOM OCMHIILJbaBaby MMOCIOBHUX HJeja U 0abupy HajnoBosbHU]jE. [IpernopyunTH yueHHIMMA J1a TOCIOBHE HIEje TPaXKe Y OKBUPY
CBOT HOJpYyYja paja ald He HHCHCTUpATH Ha ToMme. POKyc cTaBUTH Ha WACHTH(DHKALU]y HOCIOBHE H/Eje Y TUIUTATHOM HOCIOBHOM OKPYXKEHY,
IITO NojpasymMeBa Kopumheme 1 NpuMeHy HH)OPMAIMOHO KOMYHHKAIIMOHUX TEXHOJOTHja y CKOPO CBMM 00JacTHMa JbYACKOT XKHMBOTA, pajia u
JIeJI0BabAa.

VdeHuiu ce Jeine Ha rpyme OKyIUbeHe OKO jelHe ITOCIOBHE UJieje y KOjuMa 0CTajy 10 Kpaja. [pyre y4eHHka OKyIjbeHe OKO jeHE MOCIOBHE
UJieje BpIIC HCTPAKUBAE TPXKUILTA 110 YIIYTCTBUMA HacTaBHUKa. CBaka rpyIia OCMHUIILbaBa CBOj MPOU3BO/ WK ycuiyry, Tpyaehu ce ma Gymy opu-
TMHAJIHY, HHOBaTHBHU U KpeaTuBHU. Ca [IUJbEM IOCTH3abha OBUX 3aXTEBa, BAKHO j€ Ja YYCHHUIM NPHKYIe HH)OPMALHje O UCTHM HJIH CIIMYHUM
[IPOU3BOJMMA WM yCIIyramMa Ha TPXKHIUTY U yCIOCTaBe KOMYHHKAIHjy ca OKPYKEHEM Kako OM MCIUTANN MOTYHHOCT OCTBapHBamba IOCIOBHOT
ycmexa. HeolmxoiHO je y TOKy peajim3alyje OBe TeMe NPeIOKUTH Haj0oJby KOMOWHAIN]Y HHCTPYMEHATa MAPKETHHT MHUKCA 32 KOHKPETHY UJE)y.

TokoM peasuzaluje OBe TeMe HEONXOAHO j€ J1a YUSHHULH Ypajie jeJHOCTaBaH OM3HHC IUIAH KOjU IPaTH HUXOBY IIOCIOBHY MAEjY, OCMHUCIE
paznuuuTe 00NMKe MPOMOBUCAA U MPOAAje CBOT MPOKM3BO/IA M OCTBAPYjY MHTEPAKIIHUjY ca MOCIOBHUM CEKTOPOM M MOTCHIHjaIHUM KyNuMa. 3a
KOHKpETHY YYeHHUKY Uy Ce paJie jeTHOCTaBHY NpUMepy OHMiIaHCa CTama, OMIaHca ycnexa v yTBphyje ce puHaHCHjCKH pe3yITar.

TTocnoBHy uzejy MOTy HpHjaBUTH HA TaKMUYCHa y U3paju OH3HHC IUIaHa KOja ce CBaKe roJMHE OIp)KaBajy y OpraHM3aliji Pa3InuUTHX pe-
JIEBAHTHHX YCTaHOBA U OpraHu3alyja. YKOJIMKO MOrylHOCTH JO3BOJbABajy MOCIOBHY Uejy je Moryhie i JeMOHCTPHPATH y OKPYXKEHY.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIElbUBAILE YYEHUKA

HacTaBHuK Tpeba KOHTHHYHPAHO Jia IPaTH HAalpeIaK YUeHHUKa KOjH ce OIViea Y HaYMHY Ha KOjH YYCHHUIIN MapTHIHUITHPA]y, KAaKO TPUKYIIbajy
MOATKe, KaKo apryMEHTY]y, €BaIyHpajy, TOKYMEHTYjy. Y (OpMaTHBHOM BpEIHOBAaWkY HACTABHUK O TpeOasio 1a MPOMOBHILE OIEJbEHCKH JIHjalIor,
KOPHCTH MMUTakba 13 Ou reHeprcao nojaTtke u3 yYeHHIKHUX Kjeja, alli U 1a IOMOTHE Pa3Boj Ujeja, Jaje yueHUInMa noBpatHe uadopmaiyje, a mno-
BpaTHe nHdopmMalyje [oOujeHe o] yueHnKa KOPUCTH Ja IPHIaroqy NoayvaBame, 0Xpadpyje yUeHHUKE J1a OllehYjy KBaJHUTET CBOT paja UT.

3a CyMaTHBHO OLICHHBAbE PasyMeBamba M BEIITHHA HAYYHOT MCTPAXKHBAbha YUCHHIH OU TpeOaso Ja pelaBajy 3aJartke KOjU calpiKe Heke
ACIIEKTe UCTPAKMBAYKOI Pajia, [a CaapiKe HOBHHE TAKO [a YYCHHIH MOTY [a IPHUMCHE CTeUCHA 3Hamba U BEIITHHE, a HE caMo Jia ce IPUCETe UH-
(bopmanja u poueaypa Koje ¢y 3alaMTHIIM, [a CaIpike 3aXTeBe 3a MpeBrlameM, INIaHHUPAmbEM, Peau3alijoM HEKOT HCTpaKHBamka U HHTepIpe-
TaI1jOM 33aJaTUX T0/IaTaKa.

V BpenHOBarby Hay4eHOI KOPUCTE CE PAa3IMYMTH HHCTPYMEHTH, a H300p 3aBHCH OfI BPCTE aKTMBHOCTH Koja ce Bpenuyje. Ha MHTepHery, Ko-
punrheweM KIbYUHHX pedH oufcome assessment (testing, forms, descriptiv/numerical), Mory ce Hah¥ pa3IUUUTH UHCTPYMEHTH 3a OLICHHBAbE U
npaheme.

VY npouecy onemuBama JJ00po je KOPHCTHTH NOpTdonro (30upka JOKyMeHaTa M €BHAEHIHMja O IPOIeCY W MPOAYKTUMA paja ydeHHKa, y3
KOMEHTape U MPeropyke) Kao U3BOp MoJaTaka U MoKazaresba O HallpeloBamky YUCHHKA.

IIpunmkoM cBakor BpeqHOBama MocTurayha morpeGHO je yYeHHKY aTu MOBpaTHY HH(OpMAINHKjy Koja MOMake Aa pasyMe Ipelke U modosb-
I1a CBOj pe3ynTar u yuewe. HacTaBHUK ca yyeHHIIMMa Tpeba Jja JOrOBOPH M0OKa3aTebe Ha OCHOBY KOJUX CBHM MOTY Jia IIPaTe HAaNpeIaK y yuewy. Y
TOM CJIy4ajy YYCHHIHM C€ yue Jia pa3MHIILJbajy O KBAIUTETY CBOT Pajia U O TOME IuTa Tpeba Ja npeay3My a Ou cBoj pajn yHampenwid. Takohe Ha
OCHOBY pe3ynTara npaliera 1 BpeIHOBaba, 3ajeJHO ca yYCHUIMMA TpeOa IIAHUPaTH MPOLEC YUeha U OMpaTH MOTOJHE CTPaTeruje yuema.



Haszus npeamera: IPOI'PAMABUJIHU JIOT'HYKHU KOHTPOJIEPHU

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIIU U TPAJAIBE

PA3PE]]

HACTABA

Teopujcka HacTaBa Bexo6e

YKYITHO

IIpakTnuHa HacraBa Hacraga y 6moky

v

31 62

30 122

Hanomena: y Tabenu je npukasan roauiimbu GOHI 4acoBa 3a CBaKK OOJIMK pajga

2. INJbEBU YUEIbA:

— Yo3HaBame ca OCHOBHUM II0jMOBHMA O YIIOTPEOH MUKPOKOHTpOJIEpa

— Ocroco0sbaBame y4eHHKa 1a CaMOCTAJIHO 10Be3yje, porpamMmupa, poBepasa, NoJelIaBa 1 yMpexaBa porpaMaduIHe JIOTHYKe KOHTPOJIe-

pe (plc) u oneparopcke maHesne

3. HABUBHU TEMA, HCXOJIHU YUYEA, IIPEIIOPYYEHU CAJAPKAJU U KIbYYHHU TOJMOBHU CAJIPKAJA

opranuranmja PLC-a

qurutanay ynas PLC -a

* [I0Be3yje ceH3ope ca pnp u3iasoM Ha gururainse yinase PLC -a

* IIoBe3yje penejHe u3nase plc-a ca ypehajuma npema 3a1atoj
memMu

* noBesyje Tpansuctopcke uznase PLC -a ca ypehajuma npema
3a/1aT0j ILIEMU

* [I0OBE3Yj€ CEH30p Ca aHAJOTHUM HarnoHCKUM u3naszoM 0-10v Ha
aHaJorHN HaroHcky yia3 PLC -a mpema 3a1atoj memn

* [IOBE3yje aHAJIOTHH CEH30p ca CTPYjHUM u3na3oM 4-20Ma Ha
aHasorsu crpyjuu ynas PLC -a npema 3a1aroj memu

* HCIIUTYje UCIPABHOCT CJICKTPHYHUX Be3a y GE3HAIOHCKOM
cTamy

TEMA LIO- Ll . MNPENNOPYYEHHU CAJPKAJU / KJbYUYHU IOJMOBH CAIPKAJA
ITo 3aBpIeTKy TeMe yueHUK he OuTH y cTamy na:

* 00jacHH JIOTHKY OTIEpPaTHBHOT CUCTEMa MPOrpaMadIIHOT * Vnora PLC-a 1 mpeiHOCTH BeroBor kopuiihema,
norudkor koutpoiaepa (PLC) n Haunn opranusanuje nogaraka | * I[IpouecHn ynasHo-u3nasuu ypehaju,
Yy MEeMOpHjH; * [ToBe3uBame ynasHo-u3nasuux ypehaja na PLC,

* pasmukyje moxy:e Iporpamabununx Jlornukux Kontponepa |+ Xapasepcka crpykrypa PLC-a,
— PLC-a 1 Bpum BUX0BO MeljycOOHO 1OBE3MBatbLE; * Opranusaruja nogaraka y memopuju PLC-a,

* 00jacHM Ha4YMHE ITOBE3MBaa yIa3HO-U3Ia3HUX ypehaja Ha
PLC. IIpenopy4eHne JadopaTopujcke Bexoe:

» noseske PLC Ha u3Bop Hanajama npema 3a1aroj wemu (24vdce, | 1. Yiosxasame ca 1aboparopujom, orpema y 1aboparopuju, npaBuiia paja y
230vac) nabopatopuju Mepe 6e30eJHOCTH Y TabopaTopHju

* oBe3yje no u nc tacrepe Ha qururaine yiaase PLC -a npema | 2. Hanajame PLC-a 1 noBe3uBame JUIHTATHHX yia3a
3a/1aT0j IEeMH 3. ToBe3uBame n3naza PLC-a

Xapasepcka * [I0BE3yje CEH30pe ca NPpN TPAH3UCTOPCKHUM H3J1a30M Ha 4. IToe3uBame aHanoruux ynasa PLC-a

Kibyunu nojmosu: [IporpamaGuiiHu JIOrHYKH KOHTpPOJIEP, IOBE3UBaME, yiIa3, 3ja3,
XapaBepcka CTPYKTypa.

TIporpamupame PLC-a
je3MKOM JIeCTBHYACTHX
nujarpama (LADDER)

* pasyMe nprHIUN paja, CKeH UKITYC U HaYiHE IPOrpaMHparmba
PLC-a;

* o6ajcan LADDER — jjarpam ¥ IpUHIAI YCIIOB-aKIHja;

* KOpucTH Hapende koje ce Kopucte 3a nporpamupame PLC-a;

* HaIpaBH jefHOCTaBHE Nporpame 3a PLC;

» Mmoudukyje, yunrasa u rectupa nporpam y PLC-y;

* 00jacHn eeMeHTe COPTBEPCKOT OKPYKEHa 3a MPOrPaMHpParhe
PLC-a

* KOPHCTH CHMYJIATOp 33 TECTHPamE paja nporpama

* HaITHIIIE NTPOrpaM 3a YKibyueHe U UCKIbyuere n3nasa PLC-a
npuMeHoM QyHKIHje caMopKarmba

* HaIHUILIE IPOrPaM ca apUTMETUYKHUM OIeparijama/oneparujom
npeMa paJHOM 3aJaTKy

* HaIHULIE IPOrPaM Ca JIOTHYKOM Ollepaliijama/oneparijom
IpemMa pagHoOM 3aJaTKy

* HaIIpUIIIe IPOrpaM ca NPUMEHOM TajMepa 3a MMILIEMEHTALH]y
BPEMEHCKOT' KallllbEha IIPU YKIbYUCHY

* HaIIpUIIIC IIPOIrPaM ca IPUMCHOM TajMepa 33 MMILICMEHTALH]y
BPEMEHCKOTI' KallllbEha TP UCKIBYUCHY

* HaIpUIIIe IPOTPaM ca NPUMEHOM TajMepa 3a MMILIEMEHTAIH]y
BPEMEHCKOT Kallliheha IPH YKIbYUehY H HCKIbYUeHY

* HaIpUIIIe IPOrPaM ca NPUMEHOM TajMepa 33 HHTEPMHUTEHTHO
YKJbyueHe/UCKIbydehe n3iaza PLC-a

* HaIMIIIe IPOrpaM ca NPUMEHOM 6pojaua-oCHOBHH HHBO

* HaIMIIE IPOrpaM ca MPUMEHOM Opojada Cpeiby U HIH BUIIH
HHUBO

* HaIHULIE IPOrPaM ca MPUMEHOM aHAIOTHUX GUHKLHja 1
aHanorHux ynasza PLC-a (Hanoncku yna3 0-10V)

* HAIIPaBU IPOrPAMCKO PELICHHE 3 YIIPABIbabe MybCHEM U
TPaKEEHEM Pe3epBOapa Ha OCHOBY PAaCIONIOKHMBHX IT0/1aTaKa
U napamerapa

* HaITMIIC TIPOTrPaMCKO PEIICHE 3a YIIPaBJbarbe paioM ITapKUHTa
Ha OCHOBY PACIIOJIOKHUBHX [10J]aTaKa U [apamerapa

* HaIMIIE IPOTPaMCKO PelIekhe 3a KOHTPOITy pajia cemadopa Ha
OCHOBY PACIIONIOKHUBHX I0J[aTaka U apameTapa

* HaITUIIC IIPOTPAMCKO PEHICHE 3a ayTOMaTI/BaL[l/ljy MMaKoBamka
HPOU3BOJIA y KyTHjy Ha OCHOBY PAacIOJIOKHUBUX II0/[aTaKa 1
napamerapa

* HalMIIe IPOrpaM 3a ayTOMaTH3aljy FrapaXHUX BpaTa Ha
OCHOBY pacIOJIOKHBHX MOAaTaka U apaMeTrapa

* [IpuHLMI yCII0B-aKLKja,

* but nHapenoe,

* IIporpaMcKy CKeH IHUKITYC,

» CamoofpiKatbse,

* ApHTMeTHYKE olepalyje,

« Jloruuke omneparuje,

* Tajmep,

* bpojau,

* Anapmu,

* Pajj ca aHaIOrHUM CUrHaINMA,
* [Ipenomeme nporpama Ha PLC,
* [Ipumepu u3 uHOyCTpHjE.

IIpenopyuene Jadoparopujcke Bexoe:

5. CodprBecko okpyxeme 3a mporpamupame PLC-a, cumynarop
6. Crapt-cron, GpyHKIHja caMOApKaba

7. AputMeTnuKe oneparmje

8. Jlornuke oneparuje

9. HpnmeHa TajMCpa—BpeMeHCKO KalIlbChE NMPH YKIBYUCHY

10. ITpumeHa TajMepa-BpeMEHCKO KallbEHhE PH HCKIbYUYCHbY
11. IlpuMeHa TajMepa-BPEMEHCKO KAIllEe IPU YKIbYUEeHy H HCKIbYUCHY
12. IlpuMeHa TajMepa-MHTEPMUTECHTHH TaMEpH

13. Bpojaun (Up-Down Counter)

14. AHalIOrHM HAIIOHCKH YJ1a3, KOHTPOJIA aKTHBUPAha H3J1a3a
15. KonTpoia mymeHa 1 IpakieHa pe3epBoapa

16. Yupasibame pasom napkunra nomohy PLC-a

17. Cemadop

18. Ayromaru3aIiuja HakoBamka MPOU3BOJIA y KyTH]y

19. Ayromarusanuja rapaxHUX BpaTa

20. Perynanuja TemMieparype rpejaia y KOMOpH

21. KonTpona paga TpaHCHOPTHE Tpake

Kibyunu nojmaosu: nporpamupate PLC- a, nexep nujrpam, camonpxae,
omnpepanuje, TajMmep, 6pojad aHaJOTHH CUTHAIT




* HaIuLIe IPOrpaM 3a peryiauujy TeMIeparype rpejada Ha
OCHOBY PAacIIONIOKMBHX T0JIaTaka M apameTapa

* HaMIKIIE POrPaM 3a KOHTPOITY pajia TPAHCIIOPTHE TPake Ha
OCHOBY PAacIONIOKMBHX T0JIaTaka U IapameTapa

* BPILLIY M3MEHE y IIPOIPAMCKOM PELICHY Ha OCHOBY JOAAaTHUX
3axTeBa

OnepaTopcku TepMUHAIN

* Pa3IIMKyje OnepaTopcke TEPMHUHAJIE U [IAHEJIE H TTOBE3Yje UX
ca PLC-om;

* PyKyje onepaTopcKiM TePMUHAINMA U TTaHETHMa;

* Iporpammpa jeIHOCTaBaH ONePaToOPCKH MaHe d MOBEKe ra Ha
PLC.

* KOpHUCTH COMTBEPKH aJiaT 3a MPOrpaMHpabe MaHeaa

* Ha €KpaHy ONEPaTOPCKOT IMaHeIa HalIpaBu BI/ISyCJ'[I/IBB.L[I/ij
CTapT U CTOI TacTepa

* TexcTyaHu ¥ rpadHuKy UCIIIEjH,

* AnpanyMepHUKH OIEpPaTOPCKU TaHeNH,
* I'padnuxy onepaTopcKu MaHeNH,

* Ilporpamupare TepMUHANA U JIUCILIC]a,

IIpenopy4ene Jadoparopujcke Bexode:
22. CodTeep 3a onepaTopcKy MaHelN, OCHOBE MPOIIAMUPakba TTaHeIa/TepPMUHATA
23. IIporpamupare orepaTopcKor naHesia, BU3yainsaluja CTapT i CTOI TacTepa

ONEPaTOPCKUX MaHela U TEpMHUHAIIA

* Y4ECTBYje Y y3pa/i KOPHCHUYKHUX YIIYTCTaBa jeAHOCTABHU]UX
ayTOMAaTU30BaHUX MEXAaTPOHCKUX CUCTEMA

* y4eCTBYje Y MMILUIEMEHTAIU]U PadyHAPCKUX Mpexa 1
MPOTOKOJIA jeIHOCTAaBHUjUX MEXaTPOHCKUX CHCTEMaA

M IaHeJIH * uMmIeMenTupa ynporpam y PLC-y momohy xora ce crapT u 24. TIporpamuparme OnepaTopcKor MaHesa, UCIIC aHAJIOTHE BPEHOCTH Ha MaHEITy

CTOI TacTepa yKJbydyje U UCKIbyuyje u3ia3 PLC-a

* Ha €KpaHy I1aHEJlIa HallpaBHu B]/ISyCJ'II/IBElL[I/[jy aHaJIOTHE KIby'-lllll l'IOjMOBl/l: L[I/ICI'IJ'Iej7 TEKCT, I‘padJl/l‘IKI/I IIpUKa3, ONepaToOpCKH IMaHEel,
BEJIMYMHE (AHAJIOTHH MHCTPYMEHT, aHAJIOTHH 6ap) HpOrpaMHpare IaHeIa/TepMUHATIA

* ummieMenTupa nporpam y PLC-y nomohy kora ce Ha ekpany
IIaHeJIa HCHCYje BPEIHOCT aHAJOTHE BeIMYMHE

* TECTHPA U3BPLIABAILE IIPOrpaMa

* IGMOHCTPHPA paJi IPOrpaMCKOr pelIcHha Ha MaKeTH

* pasnuKyje (GyHKIMje aHAIOTHUX U IUTUTATHAX YIa3HHX U * Ympexapame PLC-a,
M3JIa3HUX MOJYJIA U [IOBE3Yyje aHAIOTHE U AUTUTAIIHE JaBadye » Cucremu 3a Hag30p u ynpasibaibe SCADA,
U aKTyaTope; * MHnycrpujcke pauyHapcKe Mpexe,

* Ha eNIEMEHTapHOM HHUBOY ymMmpekasa PLC; * MpexHHI IPOTOKOIH,

* o0jacHU CTPYKTYpY, IPUHIMII pajia U IPUMEHY CHCTeMa 3a * dopMuparme padyHapcKe ariKanmje,

Kovynuxaunje Haa30p U ynpasibaibe SCADA. * BpemeHcku qujarpam u3Bohema armikanuje.

* U3BpIIN yMpekaBambe PLC-a, pauyHapa M orepaTopckor
nanena nomohy Ethernet komyHuKaiuje IIpenopyuene Jadoparopujcke Bexoe:

* JIEMOHCTPHPA Pajl yMPEKEHOT CHCTEMa 25. Ympexapame PLC-a, pauyHapa u oneparopckor nanena, nomohy Ethernet

KOMYHHUKaIje
Kibyunu nojmoBu: SCADA, MHIyCTPHjCKE MPEKe, MPEXKHU IPOTOKOI

* y4ecTByje y LIeMHpParby Pa3BOJHIX OpMaHa 3a CaBpeMeHe [IpakTuunum akTuBHOCTHMA M3Mely ocTasor 00yXBaTUTH (IPENOpyyYeHe aKTUBHOCTH):
yTpaBJbauke eleMEHTE U CEH30pe — paj Ha eMHpamy Pa3BOIHMX opMaHa ca PLC-oM, oBe3nBame eleMeHaTa CUCTeMa,

* yuectByje y nporpamupaiy PLC-a 1 UMIUIEMEHTALU] U [OBE3HBAKHE PA3INYUTUX KOMIIOHEHTH H ypehaja (y3 Hal30p CTPYUHOT JIHLIa)
jEAHOCTABHU]UX TIPOTPAMCKUX PEIIeHa — pan Ha mporpamupamy PLC-a, IMILIEHETaIM]a jeTHOCTABHU]UX YIIPABIbAuYKNX

* Y4ECTBYje Y je/THOCTABHjHM M3MEHAMa yIPABIbAYKUX ajropurama (y3 HaZ30p CTPYYHOT JIMLA)

Hacrapa anropurama — paj Ha M3MEHHU ¥ KOPEKIHjH jeTHOCTABHU)UX YNPaBJbaykHX anropurama (y3 Haa3op
y 610Ky * y4ecTByje y IporpaMHupany, IoBe3HBamby I10/eIaBamby CTPYYHOT JIMIIA)

— paji Ha TMIOBE3MBabY, IPOTPAMUTAY M MOJICIIABAbY OMEPATOPCKHUX TaHeIa 1
TepMHUHaNa, KOPEeKInje U J0JaTHa NoJieNaBamba (Y3 Ha30p CTPYYHOT JIUIA)

— paj Ha U3paJu KOPHCHUYKUX YIyTCTaBa 3a jeJHOCTABHHjE YIPaBJbauke alropurMe (y3
HaJ[30p CTPYYHOT JIMIIA)

— paji Ha MMILIEMEHTALUjH HHIYCTPHjCKUX MpeXa H IIPOTOKOIA M yMPEKaBarbe
enieMeHara cucrema (y3 HaJ30p CTPYYHOT JIHIIA)

4. YIIYTCTBO 3A JUJAKTHYKO-METOJANYKO OCTBAPUBAILE ITPOI'PAMA ITPEIMETA

Ha moueTky cBake TemMe y4eHHKe yIO3HATU ca INbEBUMA M HCXOAUMA, IUIAHOM PaJia ¥ HAaYHMHOM OLCHhHBambA.

IIpeamer ce peann3syje Kpo3 TEOPHjCKy HAcTaBy M BexkOe y CrelMjaIn30BaHOM KaOuHeTy. [IpHiIMKoM ocTBapHBama IporpaMa O/ieJbee ce
JIeIM Ha TpH rpyne, 1o 10 ydyeHuka.

VY ToKy peann3anuje HacTaBe IOTPEOHO je OCIOHHTH Ce Ha Ipel3Hame u3 npeamera OcHOBe elleKTpoTexHuke, Enexrponuka, Jururanna
€JICKTPOHHKA X MUKPOKOHTposepr, CHCTEMHU ayTOMaTCKOT yIpaBJbarka U ENeKTpHYHY ITOTOH U oTIpeMa y MeXaTpOHHITH.

IIpenopy4enu 6poj yacosa mo Temama je cinenchu:

» Xapasepcka opranurtanyja PLC-a (6 yacoBa Teopujcke HacTaBe U § yacoBa BEeXOH),

* [Iporpamupame PLC-a jesukom nectBuuactux aujarpama (LADDER) (18 gacoBa Teopujcke HactaBe u 44 qaca BexoOn),

* OnepaTopck TepMHUHAIN U naHeH (3 yaca TeopHjcKe HacTaBe U 6 4acoBa BEKOM)

» Komynukanuje (4 gaca Teopujcke HacTaBe U 4 qaca BexON)

TTorpedHo je mpuMKOM 00paie cBaKke HACTaBHE TEMe, YICHHKE YIIO3HATH ca CHeNU(PUIHOCTIMA 0e30eIHOCTH 1 3aIITHTE Ha Pay.

Mucnctupary Ha CHCTEMaTHYHOCTHY ¥ IIPHUMEHH TEOPHjCKUX 3HAMka y U3paau MPAaKTUIHHUX 33aTaka. 3a CaMOCTaHE BeXOe yIeHHKa, HaCTaB-
HUK Ipunpema notpedne enemente 3a BexxOy (PLC, ynazHo-u3nasHe ypehaje, anar, npudop u notpebHy JOKyMEHTALH]y).

ITporpam je cauMmEH TakKo Jla y4eHUIN CTEKHY YBUJI Y IPHUMEHY, HaunH paaa PLC-a i 1beroso nporpamupae.

Bex0e Mopajy Outi 100po OCMHIIJBEHE, a CBaKa aKTHBHOCT pa3yMJbHBa. THME ce MOACTHYEC MOTHBHCAHOCT 33 Paj U CTBapasadyke CIoco0-
HOCTH y4eHUKa, OCTBapyje edukacHOCT M 60sbH KBanuTeT. HemocpenHoj M3BPIIMIAYKOj aKTUBHOCTH — JIEMOHCTpANUjH HAaCTaBHUKA WM HOBO]
BEXXOM yUeHHKa, MOpa Ja IpeTxozie objanmerha WK Kpaha yIryTcTBa 0 IMJbY W HAUMHY Kako ce BexkOa pasm.

HacraBHrk BpImu qUIakTHUKY pa3paly TEMAaTCKHX IEIIMHA MporpaMa, (opMupa BexxOe, palrdiamyje UX Ha eIeMeHTe 0J] OCHOBHUX Hapenon
JI0 CIOXKEHHjuX mporpama. HactaBHUK ce y pagy oclama Ha 3Hama Koja yUCHHUIM CTH4y M3 npeamera OCHOBE eleKTpoTexHHKe, Enekrponuka,
JlururaiHa ejxeKTpoHUKa U MUKPOKOHTposiepH, CHCTEMH ayTOMATCKOT ynpaBbama U EJNeKTpHYHHM MOrOH M OIpeMa y MeXaTpoHHULH. 300r Tora
HACTaBHUK MODa J1a I03Haje caJpikaje OBUX MpeIMeTa U J1a OCTBapyje CTAJIHy Capajiby ca HACTaBHULIMMA OCTAlIMX CTPYYHHX IpPEAMETa.

Canpixaje jesiHe TeMaTcKe LieJIMHEe HUje HEOIIXOAHO YBEK OCTBAPUBATH Yy LIEJIOCTH I1a 3aTUM IIpeNa3uTy Ha Apyry. Moryhe je y 3aBHCHOCTH 07t
KapakTepa BexOH, HaCTaBy OCTBapHBAaTH KOMOMHOBAHO Ca APYTHM CaJpkKajuMa y Jy>KeM IEepHOLTY.

IIpunmnkoM peanuzanmje 1a00paTOpHjCKUX BeKOM U3 TeMe: XapaBepcka opranusanuja PLC-a HarmacuTu moBe3nBame eIeMEHaTa M KOM-
TIOHEHTH HA yla3He M U3JIa3He KOHTAKTe, MOCeOHy MaXK\ky IMOCBETHTH BPCTH IOjEMHHX CEH30pa U HA4YMHY IOBE3MBama Ha JUTHTAIHE ylase
ITJIL-a. Takohe moceOHy maxkiby 0OpaTHTH MPHUIMKOM MOBe3uBama n3iaza PLC-a, HapouuTo y ciy4ajy TpaH3ucropckux mznaza PLC-a. ca koH-
TPOJIOM UCIIPAaBHOCTH €JICKTPUYHHX Be3a.



IIpunnkom peanuzanmje maboparopujckux BexOu u3 Teme: [Ilporpamupame PLC-a jesukom jgecrBuuactux aujarpama (LADDER), Be-
Oy OCMHUCIIUTH TaKo Jja Y4eHHUK 00aBe3HO Mpolje OCHOBHH IWIKYC peali3aliije BexOe: BPIIH CHHTE3Y IPOrPaMCKOT Pellieha Ha OCHOBY PacIoio-
JKMBHX T07laTaKa ¥ IapameTapa, M3BPIIY KOHTPOJTy M3BpIIaBama nporpaMa y cohTBEpCKOM CHUMYJIATOpy, IoBexe eneMente cuctema ca PLC-om,
JIEMOHCTPHpA paJl M3BpIIaBaba IporpamMa Ha MakeTH.

I'me rox je To moryhe nmaboparopujcke BexOe OpraHN30BaTH TaKo Jia ce He BpIIH camo nporpamupame PLC-a Beh u moBesnBame ca qumak-
THYKOM MaKETOM H JIeMOCTpallija paja u3BpllaBarma mporpamMa. 3a HarpeJHd HUBO KOPHCTUTH CIIOKEHH]E 3aXTEBE, ca BHUIIE TapaMeTapa, mojara-
Ka ¥ ycioBa ca MoryhHomhy ja y9eHHK W3BPIIU KOPEKIIH]jy MPOrPaMCKOT Pellekha i IEMOHCTPUpPA pal HAaKOH HHTEPBEHIIH]E.

TIpunukoM peanuzaimje adbopatopujckux BexOn u3 Teme: OnepaTopcku TEPMHUHAIM M MAHEJIH MMPAKTHIHO 00PaIUTH pajl ca oreparop-
CKMM ITIaHEeJIMMa ¥ TEPMUHAINMA. Y 3aBUCHOCTH 01 MOT'yhHOCTH LIKOJIE ca yYEHHUIMMA IPOBEXOATH NPAKTHYHE 3a/[aTKe ca TPMUHAIIMMA U [TaHe-
auMa. Y ciydajy Jia IIKoJIa pacrioiaxke camo jeHy BpcTy ypehaja 6a3upary ce Ha OHY Koja je Ha pacrojiaramy.

TpuiarkoM peasnzanuje 1abopaTopHjcKUX BexOH n3 Teme: KoMyHukanmje, ca yueHUIIMA aKCHTOBATH TI0/ICIIABAHE KOMYHHUKAILIMOHHX PO~
TOKOJIa U TapamMerapa. ¥ ciyd4ajy aa mkoia pacrnonaxe PLC ca Hekom apyroM BpcToM MpexHe komyHukanuje (Ethernet) mpopaauti HauuH Ko-
MyHHKaI¥je KOjH je Ha pacrloiaramy. YKOINKO To MyryhHoCTH 103BohaBajy yueHummMa aemoctpupari pag SCADA cucrema y 1a00paTopujcKum
yCIIOBUMA pajia.

Canpixaje mporpama je HeOInXOAHO PeasiM30BaTH CaBPEMCHUM HACTABHUM METOZAMa M CPEACTBHMA. Y OKBHPY CBaKe MPOrpaMcKe LeJHHe,
yueHuke Tpeba 0croco0IbaBaTH 3a: CaMOCTAIIHO TIPOHAJIAXEHhe, CHCTEMAaTH30Bake U Kopulheme HHopManyja U3 pa3IMIuTHX U3Bopa (CTpydYHa
JUTEepaTypa, HHTEPHET, YacOIHCH, YIOSHHIN); BU3YEITHO onaxkame, nopeheme n ycrnocTaBbame Be3a u3Mel)y paznmnunTux caapikaja (HIp. HoBe-
3MBaKBC CajpiKaja MpeIMeTa ca CBaKOJHCBHHM HCKYCTBOM, CaJipiKajuMa APYruX IpeaMeTa U JIp.); THMCKH Pajl; CaMOINIPOLICHY; MPE3CHTAL]y CBO-
JUX pagoBa U TPYMHHX MpojeKara v e(pUKacHy BU3YEIHY, BepOaIHy U MHCaHy KOMYHHKALIH]Y.

IIpennoxenu cy cnenehn o6muum paga: GpoHTANHH, pajl y TPYIH U HHAUBUAYATHH Pa.

HacraBy y Groky peanusoBari y onrosapajyhoj ¢pupmu, komnanuju, npenusehy. CBe akTHBHOCTH KOj€ YUSHHK CIIPOBOJIM MOPajy Ce peann3o-
BaTH y MPUCYCTBY CTPYYHOT JIMIIA Y3 MOIITOBake Mepa 06e30eJHOCTH | 3aIUTHTE Ha pady. Y Ciydajy Ja IocToje 00jeKTHBHH pa3jio3u HeMoryhHo-
CTH peajm3aliije MpernopyYeHux caapxkaja y oaroeapajyhem npemysehy, npensuljene qacoBe HacTaBe y OJIOKY pealili30BaTh y IIIKOJICKO] J1ab0paTo-
puju. TOM IPHINKOM BOAUTH padyHa Jia ce OCTBApU MaKCHMaJaH Opoj McXo/a MPEHopyUeHHUX caapiKaja.

IToTpebHO je ma yueHHIM BoAE JTHEBHUK BEXKOH HIIH MOIYHaBajy YHAIIPE MPHUIPEMIbEH MPAKTUKYM O] CTPaHe HACTaBHUKA (WM pagHe JIH-
cToBe). HacTaBHMK pegOBHO pOBEpaBa THEBHUK BEXKOH MIIM M3BEILITAjE Ca BEXKOH.

HakoH cBakor 1uKiyca BexOH, HACTABHUK OPraHu3yje HHIMBUIYAIHY IPAKTHYHY IPOBEPY CTCUCHUX BEIUTHHA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

Kapna je y nuTamy HactaBa OpUjeHTHCAHa Ka MCXOAMMa, MOpa C€ IPATUTH HANpelaK YYeHHUKA y KOHTHHYUTETY. BpenHoBame ocTBapeHOCTH
UCX0/Ia BPIINTHU Kpo3: npaheme 0CTBapeHOCTH Hexo/a, paheme NPaKTUYHOT Pajia, TECTOBE MPAaKTHYHUX BELITHHA M aKTUBHOCT Ha yacy. [IpaBui-
HOM HPOIIEHOM ,,TyOHHe” ycBajama 3Hama (3Hame, pasyMeBame, IPUMEHA, aHAJIN3a, CHHTE3a, eBajlyalllja), HACTABHUK BPEIHYje MPOIeC HacTaBe
1 y4ema, MPOAyKTe YUema 1 CONCTBeHN pajl. [la 61 BpenHOBame OMIo 00jeKTHBHO U Yy QYHKIHU]H yUeHha, ITOTPEeOHO je yCKIaauTH HUBOE HCXO0/a 1
Ha4YMHE OLCHHUBAbA.

CyMaTHBHO OIIeH-HBabe ITOTPEOHO je BPILIMTH Ha Kpajy cBake pean3oBaHe TeMe (I y TOKY peain3aluje Teme). CyMaTHBHE OIIEHE Ce MOTY
U3BECTU M3 Pa3iIMYUTUX HAYMHA BpPEIHOBama (NIPE3eHTALMjy M3paje BexOe-yCMEHO 00jalllbaBame, MPAKTHYHE 331aTKe, CaMOCTallHE U TPYIHE
pazoBe, yCMEHO HCIUTHBame). [1oTpeGHO je 103BONUTH 12 YUCHULH OLeHY]jy jeIHU JpyTre Kao U Aa BplIe CaMOIIPOLIEHY OCTBAPEHUX HCXOAA.

WHcTpymenTe 3a GopMaTHBHO OLEHHBarke HACTAaBHUK OMpa IMpeMa BPCTH aKTHBHOCTH KOja ce BpelxHyje. Y Tpolecy y4ema HACTaBHUK je
MoziepaTop KOji ycMepaBa U MOJACTHYe paj yueHuka. HactaBHuk nofcrtulie akTHBHOCTH y4YEHHKe, 0Xpalpyje, KOPUCTH Hieje yICHHKA 32 aHAIH3Y
KJbYYHHUX TI0jMOBA H cajipkaja. HacTaBHHK mpuiiarohasa moayvaBame Ha OCHOBY IMOBpaTHE HH(MOpMaLFje Kojy J00Hja O yUeHHKA.

Tpahemwe HampenoBamba yU4eHHKA ce OZIBMja Ha CBAKOM 4Yacy, CBaKa aKTHBHOCT je J0Opa MpHJIMKa 3a MPOLCHY HalpeioBama U J1aBabe Io-
BpaTHe MH(pOpMalHje, a OLCHUBaKEe YICHHKA ce OfIBHja Y cKiaay ca [IpaBUITHHKOM O oLiemuBamy. YUeHHKe Tpeba ocrocodbaBaTd U 0Xpadpu-
BaTH JIa TIPOLICHYjy COIICTBEHH HAIlpe/aK y OCTBapyBamby 3ajJaTaka NpeaMeTa, Kao 1 Halpelak JpyruxX y4eHHKa y3 orosapajyhy aprymenrauujy.

Ha3zus npenmera: MEXATPOHUKA Y UHAYCTPUJHU
1. OCTBAPUBAIA OBPA30BHO-BACITUTHOTI PAJIA — OBJINIIU U TPAJAIBE

1.1. TIPEMA IIJIAHY U ITIPOTPAMY HACTABE 1 YUEIA'

HACTABA
PA3PE]] - VKVYIIHO
Teopujcka HacTaBa Bexoe IIpakTnuna HactaBa Hacrasa y 6noky
v 124 124

1 YKoNMKO MPOrpaM CajipHu camMo PaKTHIHE 0OIHMKE HACTaBe

1.2. IPEMA IIVIAHY U TIPOTPAMY HACTABE U YUYEIbA — TYAJTHO OBPA30OBAIBE?

HACTABA

PA3PE]]

Teopwujcka HacTaBa

Bexo6e

VYueme kpo3 pag*

VYueme kpo3 pan (Hacrasa
y Omoky)*

YKYITHO

v

124

124

2 VYKomHKo ce IIporpam peajmusyje y ckinamy ca 3aKoHOM O JyaTHOM 00pa3oBamy
*  TlorpeOHO je a 1IKoJa M MOCI0/aBall JeTa/bHO UCIUIAHUPAjy U YTBPAE MECTO M HAYMH pean3aliije HCXO0/1a, U YHECY UX Yy IUIaH pealn3aluje yuema Kpo3 pal.
Hamomena: y Tabenama je nmpuka3aH rofHIImBH GOHJ 4acoBa 3a CBaKM OONMK paja



2. INJbEBU YUYEIbA:

— OcmocobJbaBame YYSHHKA 32 CAMOCTAIHO MPOjeKTOBAKkE, M3Paay M MOHTAXY MEXaHHUKHX JICIOBa, CKIIONOBA U ypehaja

— Ocroco0sbaBame y4eHHKa 33 CAMOCTAJIHO MPOjeKTOBAbE, U3PaJy U MOHTAXY jeZIHOCTABHUX EJICKTPUYHUX MHCTAJIALN]a /UK eIeKTPOMO-

TOPHUX MOroHa ypehaja
— Ocnoco0spaBabe yUCHUKA 32 CAMOCTAIHO IPOrPaMUpabe M OAPKaBahe ayTOMATH30BaHUX CHCTEMa

— OcnocobspaBarme yIeHHKa Ja CaMOCTaIHO ITOBE3yje, IPOrpaMupa, IpoBepana, MojeIIaBa IporpaMadmiIHe JIOTHYKe KOHTPOIepe U orepa-

TOPCKE ITaHEeJIC

3. HA3UB U TPAJAILE MOIYJIA IPEIMETA

Pen.6p HA3UB MOAVYJIA Tpajame Moxyna
1 Enexrponneymarcka npeca 64
2 W3pana, MOHTaXa U MyIITambe y paJi MEXaTPOHCKOT CHCTEMa 60

4. HABUBU MOAYVJIA, UCXO/IM YUEIbA, IIPEIIOPYYEHU CAJAPKAJU U KIbYUYHHU ITIOJMOBHU CA/IPKAJA

* MOHTHUPA THEYMAaTCKE KOMIIOHEHTE

* IIOBCIKC ITHEYMATCKH CUCTEM U MCIIMTA ICIOBY
(dyHkumOHaNHOCT

* MOHTHpPA CJIICKTPUYIHY OIIPEMY U KOMIIOHCHTE

* IIOBEXXE CJICKTPHYHE HHCTaalHje

* MOHTHpaA YIPaBJba4KH CUCTEM

* IPOrpaMupa MUKPOKOHTPOJICPCKH CHCTEM Ipece

* TIOBCIKE CIICKTPOIMHCYMATCKHU U YIIPABJbAYKH 050K

* TeCTUpa paj Ipece PyYHO HIIH ayTOMATCKH

* IyIITa IPECY y pajx

* IpaTyu paj mnpece

MOIYJ ucxonn NPENIOPYYEHH CAIP)KAJU / KJbYUYHU TOJMOBH CAIPIKAJA
ITo 3aBpmeTKy MOyTa y4eHHK he OMTH y CTamy Ja:
* QHAJTH3Hpa Pajl eEKTPOITHEYMaTCKe Ipece * [IpunImn pajga npece
* U3paayu GpyHKIHOHAIHY OIOK IIleMy Hpece * JlokyMeHTaIMja HoTpeGHa 3a U3pajy eIeKTPOIHEYMATCKe Ipece
* M3paay JOKyMEHTALH]y e7IeKTPUYHE U MHEYMATCKe * [THeymaTcKe 1 MEXaHHUKE KOMIIOHEHTE TIpece
UHCTaJaluje * EnlekTpryHe KOMIIOHEHTe pece
* ypaju mpopadyH eIeMeHara mpece » [Iporpamupame paja npece
* M3MOJICNHpa eleMEeHTe Ipece * Tectupame paza npece
* M3paju CKIOIHH LPTEXK U PAIUOHHYKE [PTEKE Ipece * [lymrame npece y pag
* M3paJIu JICNIOBE MPEce MOCTYIIMMA MallIMHCKe 00pajie
(ceueme, caBujame, OyLICHE) K/by4uHu n0jMOBH: Ipeca, eNeKTPOoHeyMaTcKa npeca
* CIIOjH JIeJIOBE Ipece
* ogabepe MHeyMaTcKe U MEXaHHYKe KOMIIOHEHTE
EnexTponneymarcka
npeca * onabepe MOTPeOHY ENCKTPUIHY OIIpeMy

M3pana, monTaxka
M nymTame y paj
MEXaTPOHCKOI CHCTEMa

* M3paJy HAEjHO pellier-e 3a PElIaBamkhe IPOjEeKTHOT 3a/1aTKa

* HaBezle KOpake MOTPeOHe 3a PellIaBambe MeXaTPOHCKOT
npodiema

* HaBezie npaTehy TeXHUUKY JOKYMEHTALH]jy KOjy je moTpeGHO
U3paJUTH

e u3paau 2D ckuny

* Ha OCHOBY IPeTX0HO Aedunucane 2D ckuie nomohy
aruMkatuBHOT codrBepa uzpalyje 3D monene

* M3paJId PAIHOHHYKE IPTeKe U CKJIONHHU LPTEK HA OCHOBY
3D mopnena, mpecexe H norieae

* U3BPIIH TCHEPUCAE CACTaBHUIIG

* U3paju NOTpeOHE eleKTpoLemMe

* H3paju NoTpefHe MHEYMATCKe/XHAPAYJIHYHe HIeMe

* cuMyupa pan y coTBepCKOM HaKeTy

* ofpesM MpeaMep onpeMe, ajlara, MaTepHjana u ypehaja

* NOBeKe eJIeKTPOITHEYMATCKY/eJIeKTPOXHAPAYTHYHY
onpemy ca ynpas/baukum 6;10kom (PLC)

* MyIITA y Pajl MEXaTPOHCKH CHCTEM

* IPaTH ¥ KOHTPOJIHIIE PaJi MEXaTPOHCKOT CHCTEMa

* BPIIM KOPEKIHje Paja MeXaTPOHCKOT CHTEeMA Y CKJIajy 3a
3aXTEBOM TIPOjEeKTHOT 3aaTaKa

* BOIH €BHJICHIIMjY O CIIPOBEICHHM aKTHBHOCTHMA

* MexaTpOHCKU CUTEM

* Uspana Texanuke gokymentanuje (2D u 3D)

* V3paja mHeyMaTcKo/XHIpayIMYHUX 1IeMa

* [IpuMeHa anTuKaTHBHUX codTBEpa

* TToBesuBame eIEKTPOIHEYMATCKE/CIEKTPOXMIPAY/IHIHE OIPEME ca YIPaBhauKuM
6mnokom (PLC)

* ITymrrame y paj u npahieme pajia MeXaTpOHCKOT CHCTEMA

* [Iparcha eBunenmja

K/byuHH nOjMOBH: MEXaTPOHCKH CUCTEM, U3Paja CUCTEeMa, MOHTa)XKa CHCTEMA,
MyIITame y paj

5. YIIYTCTBO 3A JUJAKTHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

HacraBa oBor mpenmera peanusyje ce y jabopaTopujaMa WM CIIELMjaIn30BaHUM KaOMHETHMa Kpo3 IpojekTHe 3anarke. Cazxpxaju oBor
npenMera Tpeba 3HauajHO Ja NMPOIINpe TEXHUUKA 3Hamka YUCHHKa KOjU Cy MM HEOIIXO/Ha 3a yKJbyUYHBambe Yy Ipollec pajia u npoussoame. [Ipenver
ce peanu3yje kpo3 BexOe (124 gaca). Onespemne ce aenun Ha rpyne 10 10 yueHHKa IpHINKOM peanu3anyje BexxOn. Bex6e paanTn cBake Henesbe M0
YETHPH CIIOjeHa Jaca.

TIpunukoM peanu3sanuje MpojeKTHUX 3a7aTaka, yUeHHIM ce OpraHusyjy y rpymne. Bemuumna rpyre 3aBuCH Of 33/1aTka Koja ce obpabyje, ox-
HOCHO 0J] opranusanuje pajaa. [Ipuiankom Teopujcke npunpeme BexxOe npernopydyjy ce rpyne Beanunse 1o 10 yuennka. YV dazama peanusaije
KOHKPETHHX IPAaKTHYHUX 3a7aTaka MOTrolHe Cy IpyIe O TPH JIO MeT yYeHUKA. YKOJIMKO Ce paJy y TPYIIH, 3a CBAKOI yYSHUKA jaCHO Ne(pHUHHUCATH
3aJaTKe U [eJHHe Koje Tpeba caMOCTaIHO Jia ypaau. Y HPBOM IOIYTOAWINTY YPaauTH mpojekar: EnexrpomnHeymarcka npeca. Y Jpyrom HOJIyro-
TUINTY TOTPEOHO je Aa YUSHHK YpaJH jelaH MPOjeKTHH 3aJaTak of nmonyherux npuMepa. Ha kpajy mpBor u Jpyror MoayroJuIlnTa MmoTpedHo je na
YYEHHIIU TPE3CHTY]Y CBOjE MPOjeKTe.

IIpojexTHu 3ananu. 3a peanus3anyjy NPOjeKTHOr 33aTKa YYSHHIM KOPHCTE 3HaMWba CTeYeHa y OKBUPY IpeaMmera: TeXHHuKo nprame, Enex-
TpOMAIIMHCKa NpunpeMa, TeXHUYKN MaTepujanu, MalHCKH eIeMeHTH, Mepeme HeelIeKTPUYHUX BeJINUMHA, XUAPAYIHIKEe U THEyMaTCKe KOM-



MOHeHTe, XUIpayInyKi U ITHEYMaTCKH CHCTEMHU Kao 00jeKTH yIpaBibarba, MoJeaupambe MallMHCKUX eJIeMeHaTa U KOHCTpyKLuja, Enexrpudnu
THIOTOH ¥ OIIpeMa Yy MEXaTpPOHHUIH, JIUruTaiHa enekTpOHUKa B MUKPOKOHTpoIepH, [IporpaMaOuitHu JJOTHYKHX KOHTPOJIEPH.

M3pana nnana paxa Ha npojekrty. OGjacHUTH yuyeHUIIMMA cBe (a3e u3paje NPOjeKTa IM0jeAnHAYHO:

— onpehuBame 3a1aTka MpojeKTa,

— HCTpaXMBamE Ha 3a]aTy TEMY,

— NPUKYIJbakhe MOfIaTaKa,

— paj Ha MPOjeKTy,

— TecTupame QYHKIHOHAIHOCTH MPOjeKTa,

— MPEACTaBJbambe MPOjeKTa HHUJbHOj TPYIIH,

— eBalyalyja IpojeKTa.

H360p cpeacraBa 3a peaqmn3anujy mpojexkra. Y oJHOCY Ha onabpaHy TeMy pa3roBapaTH Cca YYCHHIIUMA W CAYMHUTH H300p MOTPEOHUX
mporpaMa M anara 3a u3pany npojexra. Omadpartn ofroBapajyhu TeXHHUKH MaTepujall MpeMa HBEeTOBIM CBOjCTBHMA M AS(HHUCATH TEXHOJIOIIKI
HOCTYIAK M3paJie U KOPUCTHTH OJroBapajyhe karaaore ¥ IpUpyIHHUKE.

M3pana npojexra. bpoj yacoBa koju je Ha pacronaramy pacliopeIuTH TaKo Jia Ce HajBHILIE YacoBa MOCBETH U3Paau mpojekra. [Iparutu yde-
HMKE y pajJy U MOACTHLATH UX Ha camocTaliaH paa. Ha ocHoBY onabpaHe TeMe IpojexTa, oTpeGHO je ca yueHUIMMa PaJuTH Ha:

— IpojekToBamy, KOHCTPYHCAbY U AUMEH3UOHHUCAY jeIHOCTAaBHIX MAIIMHCKHX eJIeMEHAaTa M CKJIONOoBa (OJpPEANTH rabapuTHe THUMEH3H]E),

— Onabupamy onroeapajyhux cranaapaaux enemenara 3a oapehene ypehaje /mexanusme (Hrp. CeH30pH, MUIHHIPH, PA3BOHHIH, 3aBPTHC-
BU, HABPTKE, UTX)

— Ynotpebu onrosapajyher padyHapckor mporpamMa 3a obnukoBame 3D Mozena MexaTpoHCKOT CKIona

— M3pasn TexHUYKE TOKYMEHTALHje MPOjeKTa (paJHOHNYKH LPTEXH, CACTABHHULIC JEI0BAa M CTAHAAPAHMX elleMeHaTa UTA., Ka0 U M3PaaAn
TexHUYKOT YIYTCTBA 3a PyKOBambe M OfipXkaBambe ypehaja u3 mpojekra), (3a TEXHHUKO YIYTCTBO JaTH MpuMep / MIabJlIoH YIyTacTBa Kako Ou cBa
6wna yaupunupana)

— W3panu mema yrpasibama,

— W3panu noTpeOHUX eIeMeHaTa U CKIIONOBa

— Iucamy oxroapajyher nporpama 3a ynpaBibame

— MoHTaX1 MEXaTPOHCKOT CHCTEMa, TIOBE3UBamy eJleMeHara, nosesusame PLC-a, pauyHnapa u omnpeme

— IlonemaBamy napamerapa ypebaja,

— IpBoM mymiTamy CHCTEMA Y pajl, BPLICHY KOPEKIIHje CHCTEMa

BpennoBame npojexra. IIprka3atu U Npe3eHTOBaTH ypaljeHe NPOjeKTe Oe/bCibY WIH IIHPO] 3ajenHuiy. KoMeHTapucati i aHaau3upaTy
HpECTaB/bEHE MPOjEKTe 3ajeIHO ca yueHUIuMa. PasroBaparu o Temkohama Ha Koje Cy YYCHHIM HaMJIa3WIIH TOKOM pealu3alije NpojeKkTa 1 Ha
KOje HaYMHEe Cy X MPEBa3HIILIH.

IIpensior npojekTHUX 3aaTaKa y IpyromM MoayJy:

IpojexTHu 3amarak 1: Ha mocrojehoj TpaHCIOPTHO] Tpall HEOMIXOIHO je PEIIUTH CUCTEM JOMpPEMe MPETXOJHO NPUIPEMIbEHUX eIeMeHa-
ta. EneMenTH cy ucTux JuMeH3uja 1 oOnuKa a pa3nuuutux 6oja. EneMentu ca jenHe crpaHe uMmajy ynpecoBaHH MeTanHu aeo. [loTpe6GHo je u3-
paauTH MaralyH ca cucTeMoM koju he n36BanuBatu onpeljen Opoj enemenara y ogpel)eHuM BpeMEHCKMM HHTEpBaInMa Koje AeUHUILE oneparep
MmanirHe. EjeMeHTH ce mpomyniTajy 10 Kpaja Tpake ¥ u3/iBajajy ce y noce6Hoj kytuju. CucTeM mpernosHaje KaJia je MaralyH Ipas3aH 1 3ayCTaBJba
MaIlHHY.

IIpojexTHn 3agarak 2: Ha nmocrojehoj TpaHCIOPTHO] TpaIy HEOIIXOMHO je PELINTH CUCTEM COpTHpama eleMeHara mo 6oju. Exementu cy
WCTHX JUMEH3Hja U MaTepHjaja a pa3InuuTix 0oja (LpHa, HpBeHa, Oena). CucTeM u31Baja pBeHe U Oelle eIoBe ca UCTE CTPaHe Tpake y MOCToje-
he kytuje. Ocranu exemenTH (LPHH) ce MPOIMYILITajy A0 Kpaja Tpake U M3/Bajajy ce y moceOHOj KyTHjH.

IIpojexTHn 3anarak 3: Ha mocrojehoj TpaHCIIOPTHOj Tpaly HEOMXOIHO j€ PELIMTH CHCTEM aKoBamba eleMeHara y HHU3 Off TPH KoMazaa u
XOBO IpedanuBame Ha IuatopMy ropes TpancrnoprTHe Tpake. CucreM Ha Kpajy Tpake NMO3HLHOHUpA €1eMEHTE Y HU3 0o 3 KoMaJia M OHJa UX
BaKyyMCKHM XBaTadyMMa IpHxBara U npedaiyje Ha riaropMmy mopes Tpaxe.

ITpojexTHu 3axarak 4: [ToTpeOHO je peluTH CHCTEM aKoBamba eJeMeHaTa Ha 1ardopmy. EjxeMeHTH cy criakoBaHH y JBa HHBOA OJ[BOjeHA
KapTOHOM KOjHU Ce py4HO y0airyje. Y cBakoM HHUBOY CIIaKOBaHO je mo 9 enemenara (3x3). Enementu ce mpebairyjy mocrojehnum ciucteMoM yBEK Ha
HCTO MECTO Y HHU3Y Ofl TpH eneMeHTa. [loTpe6Ho je:

a. [lebpunucaru miatrdopmy oarosapajyhux AMMEH3Hja Koja MOXKe IPUXBAaTUTH 9 eneMeHara (TpH HH3a O[] [0 TPH) Koja Ce MOXKE CITYILITATH 32
BUCHHY jEJHOT eJIEMEHTa;

6. [lepunucaru cucrem koju he 06e36exutn popmupame eneMenara y gpopmary 3x3.

IIpojexTHn 3agaTak 5: Ha nctoj TpaHCIOPTHO] TpaIlM Ha KOjOj C€ peasin3yje Ipojekar | pemuTr CHCTeM H3/[Bajamba JeI0Ba KOji ca TOPHe
CTpaHe MMajy METaJIHU Ae0. [leoBu ce n3aBajajy y moceOHO MPOjeKTOBaH MIapKep Mope. Tpake, TAKO J1a OCTajy Y UCTOM IOJIOXKajy Kao Kaaa cy
Ouy Ha Tpauu (MeTall ca TOpHe CTpaHe) Kako Ou omeparep Morao 0p30 M Jako Ja JOIMyHHU MaraiyH ca JenoBuMa. Paj cuctema He cMe J1a 3aycTa-
BJbA TPAKy.

IIpojexTHu 3anarak 6: [ToTpeGHO je peann3oBaTH CHCTEM 3a IIPECOBaE YMO/A Ha IIPUIIpeMIbeHe Jenose. CUCTeM paii Tako MITO e YHOoa
MOCTaBJba Ha LIJIMHIAP TIpece JOK Ce [0 MOCTaBba UCIOA Ipece y MmalloH Kako OM ce OCHIypao KBAJIMUTET Tj. UCTH IIOJI0XKAj YHOJE HA JEIy.
TIpecoBatbe ce oxBHja U3 ABa Jeja, IPBO Ipeca MOJNAKo YTHCKYje YHOoMy 0K ce NeIMMUYHO He YTUCHE y MaTepuja Jiena, HakoH 4era ce Bpaha y
KpajibU TOPHU TOJI0XKaj U joII jemHoM, Op3uM moTe3oM, moTBphyje mpecoBame. CricTeM MOpa 1a MMa [1Ba OIBOjeHa TacTepa 3a CTapTOBamke Ipe-
COBamba Koja ce JIpXKe TOKOM LIeJIOT Mpolieca IPecoBamba Kako O ce MCIOLITOBaIN ycloBH 6e30enHocTu. [Ipeca Mopa 1a MMa CHCTEM JIeTEKIIHje
HCIPABHO MOCTABJbEHOT JIeNa UCIIOJ Ipece.

ITpenopyke 3a peaju3anujy HacTaBe NpemMa JyaTHOM MoJely 00pa3oBama

YKOJIMKO ce HAacTaBa peayinsyje Kao yuerwe Kpo3 paj, IIKoJIa U MOCIOoaBall AeTabHO [UIAHUPajy M yTBPhYjy MeCTO M HAYMH peaju3anuje
HCX0/a, ¥ YHOCE HX Y IJIaH peajn3anmje yuema Kpo3 paa. [lnanuparme ce BpIIN Ha FOJUIIBEM, MECEYHOM MIIM TEMAaTCKOM U JIHEBHOM HHBOY.
OpraHu3oBaTy HacTaBy TaKo /1a YYEHHK Y HOTIYHOCTH Oy/e YIO3HAT ca OpraHHW3allijoM paja MOoCIoAaBla H Jja ce IpHIpKaBa Mepa 3allTHTe Ha
pany ¥ Mepa 3aITHTe oKoiauHe. HacTaBHUK — KOOPIMHATOP yUerma Kpo3 paj MpoBepaBa Ja JH je MOCIOAaBall 3BPIINO MPOLCHY PH3HUKA Ha paj-
HOM MECTy Ha KOME pajie YYCHHUIIH U Ja JIH je U3BEO yBOIHY 00yKy yueHHKa 0 0e30€IHOCTH U 3/ApaBiby Ha paxy. UHCTPYKTOP BOAM eBHIEHLH]jY
MPONHCAHY YTOBOPOM U Y IOTOBOPY Ca HACTAaBHUKOM — KOOPJIMHATOPOM YueHa Kpo3 pa.



IIpennoxeHu MpojeKTHHU 3aHaldl ce MOTY MPMJIATOAUTH YCIOBHMA paja MOCIOAABIA, add MOpajy OHTH HCTOT HUBOA CIOKEHOCTH, O 4eMy
padyHa BOJ€ MHCTPYKTOP M HACTABHUK — KOOPJHHATOP yUeHa Kpo3 pa.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElIbUBAILE YYHEHUKA

TIpu u3paam npojexra Tpeba neduHucaTi UKUb U Kcxoxae npojekra. Ha ocHoBy nmsba u ncxona Tpeda neduHucatd Kputepujyme 3a npahe-
BE M BpeIHOBalke Mponeca U MpoAyKaTa I0jeAnHaYHuX npojekara. b je 1a yuyeHUnn Hayde Ja BpPeAHYjy pasjiiuiTe CerMEHTE peajn3aliuje
MPOjeKTa, T¢ je 3aT0 BaKHO KOHTHHYHPAHO Pa3BHjaTH KHHUXOBE KOMIICTCHIIH]E 3a MPOLCHHBAbEe KBATUTETA 1 IaBaTH MPENOpYyKe 3a yHanpehuparme
CONCTBEHOT U Tyher pana.

KBanurer npogykra HHje IpecyiaH y NpoLehHBamky YCIENHOCTH pajga yueHnka. OH He Mopa jaa Oyzie ujieaiaH anu tpeba 1a Oyae npeamer
BPEIHOBabA U OCMHUIIJbaBabha HAYMHA KaKO yHaNpeanTu paja. HacTaBHuK noceOHy naxiby Tpeba 1a 00paTH Ha OCTBAPEHOCT Ne()MHUCAHUX LIHIbE-
Ba M Hcxona npojekta. [Ipaheme u BpeHOBambe y MpoLecy IPOjeKTHE HACTABE BPILE YYCHUIN U HacTaBHUK. CXOIHO TOME HAUYMHH 32 BPEIHOBAE
u npaheme cy pa3IninuTH.

HacraBHuk Tpeba KOHTHHYHpPAHO Jia PaTH HaNpeJaK YUeHHKa, KOjU Ce Orie[la Y HAYHHY Ha KOjH YUCHHIH TApTUIIUITHPA]Y, KAKO TPUKYILbAjy
MoJIaTKe, KaKO apryMEHTY]y, BAIYyHpPa]y, JOKYMEHTY]jy UTH. Jla Ou BpemaHOBame OHMIIO 00jCKTHBHO Uy (QYHKIMjH YYCHa, MOTPEOHO je YCKIAIUTH
HHBOE HCXO0/1a U HAaYnHE olickhuBamba. [Ipaliehe HarpejoBamba YUCHHKA CE OIBUja Ha CBAKOM 4acy, CBaka aKTHBHOCT je 100pa IPUIIHKa 3a IPOLECHY
HampeaoBama 1 aBame MOBpaTHE HHpopMalije. YUueHnke Tpeda 0crnoco0spaBaTi U 0XpaOpHBATH Ja MPOLICHY]y COTICTBEHN HANPEIaK Yy OCTBapH-
Bamby 3aj1aTaka IpeaMeTa, Kao M Halpeaak Apyrux yU4eHHUKa y3 oarosapajyhy aprymeHrauujy.

CyMaTHBHO OILICH-HBaIbE j& BPEIHOBake OCTUIHYyha y4eHHKa Ha Kpajy CBaKOT Peajn30BaHOr IIPOjeKTa.

V (hopmMaTHBHOM BpeIHOBamy HACTABHHUK OW Tpebalsio Jia MPOMOBHIIE TPYIHH AWjajior, a KOPUCTH MUTamba 1a OW eHeprcao MojaTtke 3
haukmx uzeja, anu ¥ 1a HIOMOTHE pa3Boj haukux mzeja, 1aje ydeHUIMMa oBpaTtHe HH(opManyje, a MoBpaTHe HHOpMaIHje 1o0ujeHe O yIeHHUKa
KOPHUCTH JIa IPHJIArO/iU TI0y4YaBame, 0Xpadpyje YUCHHUKE Ja OLCHYjy KBAJIUTET CBOT paaa. Y (OpMaTHBHOM BpEIHOBabYy HACTaBHHK OM Takolhe,
TpebaJio Ja omHIIe Kako Ce YUEHHK MMOHAIIA0 Y TUMY, KaKo jeé KOMYHHIINPAo, Ja JIH j€ M KOJIHKO OMO ONrOBOPaH, OpjeHTHCAH Ha pe3ynrare, euka-
CaH MPUIMKOM JIOTOBOPA U CIPEMaH J1a IPUXBATH OJTOBOPHOCT.

IIpenopyke 3a ouemHBambe NPUINKOM peajin3aluje HacTaBe NpemMa AyaJaHoM Mojelly 06pa3oBama:

HacTaBHHK — KOOpMHATOP yueHa Kpo3 paj MMa jacHY, OTBOPEHY M O1aroBpeMeHy KOMYHMKALM]y ca HHCTPYKTOpUMa ofpe)eHuX of] cTpaHe
HOCJI0/aBIA Y NONIe/y IUIAaHNPakba HACTaBe, aKTHBHOCTH U UCXOJ1a, Kao U Npaherha aKTUBHOCTH YUCHHKA.

HacTaBHHK — KOOpIHHATOP YUCHa KPO3 pajl 1 HHCTPYKTOP 3ajeqHO yTBPYYjy Kpurepujyme 3a GpopmaTuBHO mpahemne yIYeHHYKUX TOCTHIHY-
ha, Bplie onepaloHaIN3al1jy UCX0/1a U IUIAHUPAjy CYMaTHBHO oLekHBambe. DOPMATHBHO OLCHHBAKE je OCHOBHU METO[| ITPOLICHE JOCTHIHYTHX
1 OCTBApEHUX MCXOJ1a 33 YUCHHUKA KOJH Y4U KPO3 pajl.

HacTaBHuK, y capa/itbi ca HHCTPYKTOPOM, CacTaBJba JICTY 32 BPEAHOBAbE KOjy MOIYHhaBa HHCTPYKTOP.

HacTaBHHK KOOpIMHATOP yuera KPO3 paj ¥ MHCTPYKTOP, HA MOYETKY LIKOJICKE TOIMHE MIIM Ha ITOYETKY TeMe/MOJyJa yIO3Hajy YYEHHKe ca
KpUTepHjyMUMa ()OPMATHBHOT M CyMAaTUBHOI OLICH-HBAbA.

WHCTPYKTOP NpaTH aKTHBHOCTH YY€HHKA KO/ MOCJI01aBIa, HA OCHOBY YTBPhEHHX KpUTEPHjyMa U 0 TOMe 0JaroBpeMeHo o0aBenITa-
Ba HACTABHMKA — KOOPMHATOPA y4yema KpPo3 pal.

HacTaBHHK KOOPIAMHATOP y4Yera Kpo3 pajx ¢opMHpa CyMaTHBHY OLIEHY 3a CBAaKOI' y4EHHKa Ha OCHOBY YHAIIpell yTBP)EeHUX KpUTEpHjyMa
1y capalmby ca HHCTPYKTOPOM, y3uMajyhu y 003up cnenn(puaHOCTH peanu3alije HaCTaBHOT MpoLieca Ko/ MOCIOIaBIIa.

TIpenopy4yje ce aa y4eHunu, koju ce 00pasyjy mpema IyalHOM MOJETY, BoJe JHEBHUK MpaKce, y 0OIMKY KOjU MPeropyyyje HACTaBHHUK —
KOOP/IMHATOP yueHa KPO3 paJl U HHCTPYKTOP a Y KOjU YHOCE OIMC U3BPIIEHUX PaJlOBa M CBOja 3allaXama.

IToxeJbHO je ce fa ce HakoH opeljeHe LelInHe WIM MOAY/Ia OpraHU3yjy IPOBepe CaBlIaJaHOCTU MPAKTUYHUX BEIITHHA KOjUMa OH NpHCY-
CTBOBAJIM M HACTABHUK — KOOP/MHATOP y4€Hha KpO3 paj H HHCTPYKTOop. I300poM aieKBaTHHX M KOHKPETHUX MPAKTHYHUX 3a[aTaka Ce MEpH HUBO
JOCTUTHYTOCTH IUIAHUPAHKUX MCXO/[a BEIITHHA 32 M3a0paHu MOJLYJ WITH LIEIUHY.

Hazus npeqmera: TECTUPAIBE U JIUJATHOCTUKA MEXATPOHCKHUX CUCTEMA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOTI PAJJA — OBJIMIIU U TPAJAIBE

1.1. TIPEMA TIUIAHY U TIPOTPAMY HACTABE U YUEIbA'

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bex6e IIpakTuuHa HacTaBa Hacrasa y 6roky
v 124 30 154
1 VKOIHKO IpOrpaM CafipKi caMo TpaKTHYHE 00IMKe HACTABe
1.2. IPEMA TIJIAHY U NIPOTPAMY HACTABE U YUEIbA — JIVAJTHO OBPA3OBAIBE?
HACTABA
PA3PE, YKYITHO
A Teopujcka HacTaBa Bexoe Vueme kpo3 pag* VeemE Kpg 3 pai (*Hacrana y
JIOKY)
v 124 30 154

2 YKoIMKO ce mporpam peanusyje y cknaay ca 3akoHOM O TyaJTHOM 00pa3oBamby
TTorpe6HO je a mIKoia M MOCIO0aBall AeTajbHO HCILIAHUPAjy M yTBP/E MECTO M Ha4HMH pealn3allije NCX0/1a, U YHeCy UX Y IUIaH pealu3alyje yuemha Kpo3 paj
Hamnomena: y taGenama je npukasaH roauismsu GoHI yacoBa 3a cBaku 00K pajga

*

2. INJbEBU YUYEIbA:

— Yno3HaBamwe y4eHHKa ca TEXHUYKOM JIHjarHOCTHKOM MEXaTPOHCKUX CHCTEMa
— Yno3HaBamwe y4eHHKa ca IIapaMeTPUMa CTamba PaiHe HCIIPABHOCTH MEXAaTPOHCKHUX CHCTEMa



— Yno3HaBame yIeHHKa ca MeToJaMa JEeTeKIHje U aloKaIije 0TKa3a Ha MEXaTPOHCKUM CHCTEMUMa

— Yno3HaBame y4eHHKa ca IPUMEHOM MEpHUX ypehaja TEXHUUKE IMjarHOCTUKE MEXaTPOHCKUX CHCTEMa

— Ocroco0sbaBame y4eHHKa 3a CIPOBOherbe MOCTyIaKa JUjarHOCTHKE ¥ TECTHPaka MEXaTPOHCKOT CHCTEMa

— OcnocobJpaBame yUeHHKa 33 CaBeCHO, OATOBOPAHO U ehuKkacaHo 00aBIbabe MIOCTYIaKa TECTHPambha U IUjarHOCTHKE
— PazBujame cBeCTH 0 Ba)KHOCTH TECTHpParha M AWjarHOCTHKOBAmba

3. HABUBH TEMA, HCXOIHU YUYEIBA, IIPEIIOPYYEHU CAJAPKAJU U KIbYUYHHU ITOJMOBHU CAJIPKAJA

TEMA

nucxoau
ITo 3aBprueTKy Teme yueHHK he OuTH y cTamy 1a:

NPENOPYYEHHU CAAPKAJHA / KJbYYHU ITIOJMOBHU CAJIPKAJA

CHcTeMH TeXHHYKe
JIHjarHOCTHKeE

* HaBeJIC BPCTE AMjarHO3¢ CTarba MEXaTPOHCKHUX CHCTEMa

* HaBejle JANjarHOCTHYKE MapaMeTpe MEXaTpOHCKHX CHCTEMA

* CIIpOBOAH TIPOLIEC TEXHUIKE ﬂHja]‘HOCTHKC

* 00jacHU CTPYKTYpPY TEXHHYKE [(1jarHOCTHKE

* HaBeJIe BPCTE OTKA3a MEXaTPOHCKUX CHCTEMa

* CaKyIH pelieBaHTHE HHPOPMALHje O MAIIMHU/CUCTEMY H
HacCTaJIoM KaBapy

* Kmacu¢uxanuja ujaraose u IMjarHOCTHYKUX TTapaMeTapa

* Etane y nporecy nujarsose u ogpehusarmbe onTHMaIHe IpoLeaype

* KonTpona pajie ClocOGHOCTH MEXaTPOHCKOI' CHCTEMa

* YenocTaBibame 3aKOHUTOCTH IPOMEHE MapaMeTapa CTamba i BUXOBE MOTOJHOCTH 3a
KOHTpOILY

* VI360p MepoaaBHUX pajHUX HapaMeTapa 3a Je(pUHUCame CTamba pajiHe HCIPAaBHOCTH

* MeToze neTekuuje 1 JOKaIMja OTKa3a HA OCHOBY CHUMJbEHHX CUTHAJIA

K/byuHH NOjMOBHU: JHjarHOCTUKA, METOJIE THjarHOCTHKE

IIpoBepa u noxemapame
(yHKnHja MeXaTpOHCKHX
cucremMa

* [IOJICIIABA MPUTHCAK Y MHEYMAaTCKUM U XUAPAYTHIHUM
CHCTEMHMa HaKOH Meperha

* MOJICNIaBA LIEBHE BOIOBE HAKOH IPOBEPE HA HETIPOITYCHOCT

* IPOBEPH BPEIHOCTH €IEKTPUYHNX BEIMYHHA Y MEXaTPOHCKOM
cuTeMy (HaIoH, CTpyja, OTHOpP U CHAra)

* IPOBEPH Halajame CHEPrHjOM MEXaTPOHCKOI' CHCTEMa

* IIPOBEPH UCIIPABHOCT CHEPIeTCKOL, YIIPABJbadKOr U H3BPIIHOT
Groka

* IPOBEPH XapABEPCKHU U cOPTBEPCKU HHTEPdE)C Kao U
KOMITATHOMTHOCT XapJBEPCKUX KOMIIOHEHTH

* IPOBEPH PAIHO CTame ypehaja 3a Mepeme Oenexemna mokpera,
MPUTHCKA U TEMIIEpaType

* IPOBEPH PaIHO CTambe ypehaja 3a Gernexerme rpaHuIHIX
BPEHOCTH, HAPOUMTO CKIIONKH M CEH30pa

* I0fie1IaBa pajiHe mapamerpe ypehaja 3a Mepeme Genexerba
MOKpeTa, IPUTUCKA U TeMIiepatype 1 ypehaja 3a Genexemne
IPaHUYHUX BPEAHOCTHU (CKIIONKE U CEH30PH)

* TI0/Ie1IaBa AKTyaTOPe Ca CUTYPHOCHO-TEXHMYKE TauKe
DIIE/IUIITa

* I0JIEIIaBa PerylallioHe mapamerape ypehaja 3a ynpasibame,
perynauujy u Haa3op

* HpOBepa HMCTIPABHOCTH BOJIOBA M 3aIITUTHUX €JIEMEHATa MEXaTPOHCKUX ypebaja n
cucreMa

* Pa;[ AKTyaTopa M IErOBHUX JICJIOBA Y MEXAaTPOHCKHUM CHCTEMHMaA

* ViipaBsbayku OJIOK y MEXaTPOHCKHM CHCTEMHMA

* Arperaru 3a pOM3BO/IbY CHEPrHje

* BonoBu MexarpoHcKHX ypeljeja u cuctemMa

* OCHOBHH TIOCTYTIH IIPOBEPE (HCHI/ITHB&H}C 3BYyKa, BU3YCJIHA ONITHYKA NCITUTUBAkba
HTI.)

* [TocTymnuu Mepera pafHuX IapaMeTapa (TeMIeparype, yraone Op3une u 6poja
obOpraja, 0OPTHOI MOMEHTA, MEXaHHYKE CHAre)

Kibyunn nojMoBu: QyHKIHje MEXaTPOHCKUX CHCTEMa

Jlnjarnosa crama
yHpaBbauke
HCIIPABHOCTH

MeXaTPOHCKOI cHcTeMa

* yHece YNpaBJbaukH Mporpam

* U3BPIIN H3MEHE YIPABJbaYKUX Iporpama

* IPUMEHH TECT Nporpame

* TECTHPA AIUINKATHBHE MPOrpaMa 3a HyMEPHYKO YIPaBJbambe
* IIPOLICHH YIPABIbAE Y PA3IMYUTUM OOIHIMMA pealu3alyje
* HaAnIe1a paJi IPorpamMa y MeXaTpOHCKUM CHCTEMHMa

* KOpHTYje youeHe Ipelake yupaBbarba

* eBUJICHTHPA NIPOMEHE Y XapjBepy U codTBepy

* YrpaBsbauky Iporpamu
* Tect nporpamu

* ['penke ynpapbama

* EBujieHuje

Kiby4yHH mojMoBH: TeCT IporpamMmu

TecTupame
MeXaTPOHCKHX CHCTeMa

* onabepe oarosapajyhu TecT-mporpam

* TECTHPA CUCTEM 110 NMPONUCAHO] IPOLEYPH O CTPaHe
npou3Bohaua

* CBUJICHTHPA PE3yJITATe TECTHPAHA

* YKajke Ha B)KHOCT TeCTHPArba U [IUjarHOCTHKOBAA 1
HIXOBOT 00aBJbarha Ha CABECTaH, OIrOBOPaH M euKacaH
Ha4HH

* Bpcte u Haunnm n3bopa Tecta

* Viiora usabpaHor tecra

* Haunu TIPUMEHE TECTa

* [locTymnuu TecTHpamba U HCIMTUBAA HCIIPABHOCTH CIEKTPHYHHX, ITeKTPOHCKHX,
XUApayIUIKHUX, MTHCYMATCKUX U MEXaHUYKUX KOMIIOHECHTH

« IIpouenype TecTHpama IpeMa yIyTcTBy HpousBohada

* Bpcte TecTupama 1 HCIUTHBaBbA (TIEPUOJUYHO, IPEBEHTUBHO U ANUjarHOCTHYKO)

* AHann3a pesylnrTara TeCTHpama

» EBuzieHnmje TecTupama

K/by4YHH NOjMOBM: IOCTYIIH TECTUPAA, IPOLIEYPE TECTHPAha, CBUACHIN]E
TECTUpamba

Ilymrame MexaTpoHCKOr
cucTeMa y paj

* IIPOIICHH, HAKOH TECTHPama, 6e30eJHOCT ¥ CUI'ypPHOCT
cucreMa

* TI0/IECH/TIOCTABH ITapaMeTpPe CHCTEMa

* IIyCTH MEXaTPOHCKU CUCTEM Y paj

* TozemaBame/moCTaBIbame apamMeTapa CUCTEMA

* KapakrepucTiiHy mapamMeTpH pajia JenoBa MeXaTpOHCKHX CHCTeMa
* YnpaBsbauky HHTEp(EjC MEXaTPOHCKOT CHCTEMa

* Haunnu nozeruasame pajia MEXaTpOHCKOT CHCTEMa

Kiby4HH N0jMOBH: apaMeTpy pajia MEXaTPOHCKOT CHCTEMa

Hacragsa y 6;10Ky

. I/I3Bp1]ll/l HUCIUATHUBAKE UCIIPABHOCTH J€J10BA MEXATPOHCKUX
ypebaja u cucrema y oxroapajyhnum ycnosuma

« VI3BpIuy HCIUTHBALE Pajia JelioBa MEXaTPOHCKUX ypehaja u
cucTeMa y ofrosapajyhum ycriosuma

* U3BPILY U3MEHE YIPaB/bayKUX IIporpama

« Tlozecu mapamerpe paja MEXaTpOHCKHX ypehaja i cucrema y
ozrosapajyhum ycioBiuma

« [TapameTpu pajia ae0Ba MEXaTPOHCKOT ypelhaja u cucrema
* VipaBsbaduku HHTEpdEjc MexaTpoHCKOT ypehaja i cucrema
« [ToneuraBame pasa MexarpoHCKor ypehaja u cucrema

4. YITYTCTBO 3A JTMJAKTUYKO-METOJUYKO OCTBAPUBAIBE ITPOI'PAMA

Ha moueTky cBake Teme ydeHHKe YHNO3HATH ca IMJbEBMMA W MCXOIMMA HACTaBe, OMHOCHO yUeHa, INIAHOM pajia ¥ HAYMHUMA OICHUBAbA.
Canprxaju oBor npeaMera Tpeba 3HauajHO Ja MPOLIMPE TEXHUYKA 3Hama YUCHHKA KOjU Cy MM HEOIIXO/IHA 32 YKJbyUHBamWe y IPOLEC paaa U mpo-
n3Boame. Hacrasa oBor mpenmera ce peanusyje y 1aboparopuju 3a MexaTpoHHKY. [Ipenmer ce peanm3yje kpo3 BexOe (124 gaca) u 610k HacTaBy
(30 gacoBa). Onesbere ce aenu Ha rpymne 710 10 ydeHHka MPUIMKOM peanu3aiyje BexOH n HacTaBe y Onoky. BexxOe pagutu cBake Hezesbe IO
YeTHPH CIIOjeHa 4Yaca. 3a peaiu3anuje HacTaBe MoTpeOHO je 00e30eAnTH MUHUMAIIHO TPH Pa3jnyuTa eJyKalnoHa MeXaTpoHCKa cuctema (Me-



XaTPOHCKH CHCTEM 3a AUCTPHOYLIHjy PaJAHHUX IPeJMEeTa, MEXaTPOHCKH CHCTEM 3a COPTHPAmE PAJHMUX HpeaMeTa, podoTCKa CTaHMIIA, CET ITHeyMa-
THKE, CeT eJICKTPOITHEYMaTHKe, IOKPETHA TpaKa 3a 3arpeBame pagHux npeamera, [THI] Mammue u ci1.), copTBep 3a MOENHMpabe, CUMYIIalijy 1
TECTHPabhe MEXaTPOHCKHUX CHCTEMA.

Ha mouerky cBake TeMe yueHHKe yIIO3HATHU ca IIMJbEBUMA U MCXOI¥Ma, IUIAHOM paJia ¥ HaYMHKMMa oliehuBama. [Ipy o0paan cBake HacTaBHE
jenuHNIe, KOPHCTHTH OYHITIEHA HACTAaBHA CPEACTBA: CKHIE, IIeMe, MaKeTe U CacTaBHE JIeJIOBe MEXaTpOHCKHX ypehaja u cuctema. Y4eHHIH Tpe-
0a 1a oBNIagajy pagoM MEXaTpoHCKUX CHCTEMa, Jja Ce YIIO3Hajy ca eJIeMEeHTHMA KOjH I'a YHMHE, aHAIN3UPAjy YIpaBbadKe ImeMe.

JIMjarHOCTHKY M OTK/Iabathe HEIPABHIHOT pajia CBAKOT I10jEIHHAYHOT eIEMEHTa MEXaTPOHCKOI CHCTeMa Tpeba 00paauTu Mocie AeTabHOT
yIo3HaBama MPUHIMIA pajga. HakoH Tora KBapoBe NMPOYYUTH y CKIIOIY OCTaJMX JIEJI0Ba, ca yodyaBameM mHxoBe MelhysaBucHocTH. Teopujcku
HPHCTYII OBOT JieNa Tpeba I0Be3aTH ca MPAKTUYHUM JeJIOM HaCTaBe.

V yBoIHOM Ny Koju je y y OJIOKy O YeTHpH 4Yaca HaCTaBHHK MCTHYE LB U 33jaTKe oAroBapajyhe HacTaBHE jeJUHUIIE, 3aTHM peansyje
TEOPHUjCKH JIe0 HEOIXO/aH 3a NPAKTHYHN paJi yIeHHKa y KaOWHeTy. YBOIHH Jle0 4eTBOpodaca, y 3aBUCHOCTH Of caJp)kaja HacTaBHE jeANHHIIE,
MoXxe faa Tpaje Hajsume 30-45 muHyTa. HakoH Tora OpraHM30BaTH aKTHBHOCT KOja, Y 3aBHCHOCTH OX TeMe, IOACTHYE HM3rPajmby NPAKTHIHNIX
BELITHHA, aHAJN3Y, KPUTHUKO MHIIJBEHE, HHTEPUCIUIUINHAPHO OBE3UBaKBe. AKTUBHOCT Tpeba /a, Mopea NPaKTHYHOT paja, YKIbydyje M I10-
BE3MBAE CAIPKaja PA3IMYMTHX HACTABHUX IpeAMeTa (HIP. XMAPAYJIHYKEe W ITHEYMAaTCKe KOMIIOHEHTE, MAIIHMHCKH €JEMEHTH, XUAPAyIUuKH 1
MHEYMAaTCKU CUCTEMH Kao 00jeKTH yIIpaBJbatba, €AEKTPUYHH OTOH U ONPEMa Yy MEXaTPOHMIIM, MepeHa HeeJICKTPUYHUX BEIUYMHA, JIEKTPOHUKA,
CHCTEMH yIIpaBJbamba y MEXaTPOHHUIIN), TeMa U 00JIacTH ca KojuMa ce cycpehy u u3BaH mikosine. AKTHBHOCTH OCMHUCIIUTH TaKo jAa noBehaBajy MOTH-
BallMjy 3a MPaKTHYaH paJi ¥ ydewme U MOACTHIY (GOpMHpamke CTaBOBa, YBepeHha M CHCTEMa BPEAHOCTH y BE3H ca pa3BOjeM KPEeaTUBHOCTH, CIIOCO0-
HOCTH BPEIHOBamka M CAMOBPEIHOBAmMbA.

Canpixaje mporpama je HeOIXOHO Peali30BaTH CaBPEMEHUM HACTaBHHM MeTolaMa M CPEACTBUMA. Y OKBHPY CBAaKe MPOrpaMcKe LICNIHHE,
yueHuke Tpeba 0crnoco0sbaBaTH 3a: CaMOCTAIHO MPOHAIAXKEHhe, CHCTEeMATH30Babe U Kopulhemhe HHpopMalnja U3 pa3IMIuTHX U3Bopa (CTpydHa
JMTEpaTypa, HHTEPHET, YacOINCH, YIIOCHUIIN); BU3YEIHO ONaXame, Hopeherme H ycrocTaBbabe Be3a u3Mely pasnuuTux caapikaja; THMCKH paj;
CaMOIIpOLIeHy; IPE3eHTAINjy CBOjUX PaJIoBa M TPYNHUX IpojeKara U euKacHy BU3yellHy, BepOalHy ¥ NHCaHy KOMYHHKALH]y.

Pax Ha ypehajuma/cncreMnMa pearn30BaTH Tako Ja YUCHHIM IPBO YIIO3HAjy OCHOBHE JENOBE, IMXOBY YIOTY, MecTo Ha ypehajuma, amar
¥ MHCTPYMEHTE 32 Mepeme Iapamerapa MeXaTpoHCKOr cucreMa. [locie Tora mory na mpelyy Ha KOHCcTaroBame pajHE CIIOCOOHOCTH CHCTEMA,
OJTHOCHO HEWCIPaBHOCTH y pajy. YUEHHUIIM KOPUCTE OAroBapajyhe MeTone AMjarHOCTHKE, TECTHPA]y UCHPABHOCT CHCTEMA U MYIITAjy CHCTEM Yy
pan. YueHuuumMa je noTpeOHO HarTaCUTH CBE Mepe 3allTHTE IPUMEHEHE 3a NpaBHiIaH U 0e30e1aH paj MojeIMHUX ypehaja Kao U 3alITHTY Ha pajty
TOKOM IOCTYIIKA TECTHPAbA.

IIpenopy4enu 6poj yacosa 1o Temama je cienehu:

* Cucremu TexHUYKe nujarHoctuke (12 gacosa)

* [Ipoepa n nmonemaBame QyHKIMja MEXaTPOHCKHUX cucTeMa (18 acosa)

* Jlujarao3a crama ynpaBJbaduke HCIPAaBHOCTH MEXaTPOHCKOT cuctema (18 dacosa)

* Tectupame MexaTpoOHCKHX cucTeMa (52 yacosa)

* [Iymrame MexaTpoHCKOT cucTeMa y paj (24 yacosa).

VYV Temu CucreMH TeXHHYKe JHjarHOCTHKe OOpaTUTH Xy HA M0jaM JMjarHOCTHKE M JHjarHOCTHYKHUX MapameTapa, KOHTPOJIH paaHe
CIIOCOOHOCTH CHCTeMa, H300p MeToa AeTeKIHje U JOKaIlje OTKa3a.

V temu IlpoBepa u nmosemaBame (PYHKIHMja MeXaTPOHCKHX CHCTeMa, OTPeOHO je 0OpaTHTH MaKikby Ha NPOBEPY paJHUX Iapamerapa
oznpehenux enemeHnara (hyHKIMOHATHUX JIeJIOBa CHCTEMa IOjeJMHAYHO U HA MPOBepy (YHKIHMOHAIHOCTH MOCMATPAaHOI MEXaTPOHCKOT CHCTEMa
Kao LeJIMHE.

VY temu JIujaruosa crama ynpapjbauke HCIPABHOCTH MeXaTPOHCKOT CHCTeMa, 00OpauTH IOCTYIIKEe U3MEHA yIPaB/bauyKUX MporpaMa, Te-
CTUpama IporpaMa, youaBarma 1 KOpeKLHje Hajuemhux rpemaxa ynpasibama. [locedHo mokazati MoryhHocTH Bolera oAroBapajyhnux eBuneHmja.

V temn TecTnpame MeXaTpOHCKHX cHcTeMa, 00paTUTH Makiky Ha H300p oxroBapajyhnx TecT nmporpaMa u crposoleme nporrcate npore-
Iype TeCTHparmba CHCTeMa Off CTpaHe Mpon3Bohada.

V temu [lymrame MeXaTpOHCKOT cHCTeMa y pajl, OOpaTHTH MaXky Ha Mepe 0e30eIHOCTH M CUTYPHOCTH Ha paay u onpeheHa monemasa-
Hha Koja Cy MPOIKCaHa oJ CTpaHe npousBohaua.

JIABOPATOPUJCKE BEXKBE

1. /lujarHocTHKa ¥ OTKJIaKkake KBAPOBA y CHCTEMHMA Ca BPEMEHCKHMM U OpPOjauKHM LIHKIyCcHMa

— JlnjarHocTHKa M OTKJIamabhe HEMPaBIIHOT paja Mojesa ypehaja nakepuie

— JlujarHocTHKa M OTKJIamkakhe HEIPaBIIHOT paja Ha MozelTy ypehaja 3a Jierbemhe paJHuxX IpeaMeTa

2. JlnjarHOCTHKA M OTKJIamhamke KBapa yNPaB/bHBHX CeKBEHIH MeXaTPOHCKHX CHCTEMa

— JlmjarHocTHKa M OTKJIamkamhe HEIPaBIIIHOT paja Ha Mojely ypehaja 3a n3bannBame JeioBa ca HOKPETHUX Tpaka

— JlujarHocTHKA U OTKJIakamkhe HEIIPABIIHOT pajia Ha Mojey ypehaja 3a pa3BpcTaBame eJI0Ba

— JlujarHocTHKA ¥ OTKJIaHamhe HEPABHIIHOT paja Ha Mozielly ypehaja 3a IojeilMHa4YHO JojaBame AeI0Ba U3 IPABUTALMOHOT MaralnHa

3. JlujarHocTHKa U OTKJIamkhakhe KBApoBa Ha THAAKTHYKOM MOIYJIAPHHM NMpou3BoaHuM cucremuma (MIIC)

— JlujarHocTHKa M OTKJIamkahe HEIPAaBIIHOT Pajia CHCTEeMa Ha CTaHUIM 3a JucTpubyuunjy MIIC-a

— JlmjarHoCcTHKA M OTKJIamkarkhe HEIPaBIIIHOT Pajia CHHXPOHHU3ALU]H pajia CTaHUIA 3a AUCTPHOynHjy u coptupame MIIC-a

— JlmjarHocTHKA M OTKJIamkamhe HEIPaBIITHOT Pajia CHCTEMa CHTHaMJIM3allije Ha CTaHUIH 3a copTupame MIIC-a

— JlujarHocTHKA ¥ OTKJIAHaihe HEPABUIIHOT paja HEMPABIIHOT pajia POOOTCKE CTAHHIIE 38 PEMEIITABE PATHUX MTPEIMETa

— JIjarHocTHKa M OTKJIamahe HEMPAaBUITHOT Pajla CHHXPOHHU3ALHU]H pajia CTaHUIA 3a AUCTPUOYyLHjy u pobdotcke cranune MIIC-a

— JlujarHoCTHKA ¥ OTKJIAH-aH-e HETPABHIIHOT pajJia IPECTaHKa pajia MOAYJIApHOT IPOM3BOAHOT CHCTEMA

— JlnjarHoCTHKA U OTKJIAhakhe HEITPABUIIHOT Pajia HEIIPABUITHOT pajia TpaKe Ha CTaHMIM 3a coptupame MIIC-a

— JlmjarHocTHKa M OTKJIamkarkhe HEIPaBIIIHOT Pajia CHCTEMa 3a COPTHPamke METAIHUX IIPpeMeTa Ha CTaHUIN 3a coptupame MIIC-a

4. lnjarHOCTHKA ¥ OTKJIAmhamhe KBapOBa y CHCTEMUMa TPaKe 3a 3arpeBambe

— JlujarHoCTHKA M OTKJIaHbamhe HEPABUIIHOT pajia IIHEYMATCKOT JIeJla TPaKe 3a 3arpeBambe

— JlujarHoCTHKA ¥ OTKJIAH-aHbe HEIPABHIIHOT pajia TIOTOHCKOT MOTOPA TPaKe 3a 3arpeBambe

— JlujarHocTHKA ¥ OTKJIAH-amkh-e HENPABUIIHOT paja Tpejaya Ha TPaly 32 3arpeBambe

5. JlujarHocTHKa U OTKJIamkhamkhe HEMPaBHIHOT Pajia ITHEYMAaTCKUX CUCTEMa Ca PelOCIIEAHIM YIPaBJbabeM

Oge BexOe cy npemno3u. Mehytnum, ¢ 063upom Ha H300p eTyKaIIMOHUX MEXaTPOHCKHMX CHCTEMa Kao CPEJICTBO 3a yUeHme, OHe Ce MOTY IpHJIa-
TOIUTH 0Ja0paHUM CHCTEMHUMA 33 HACTAaBY.



IIpenopyueHne BexOe 3a 010K HACTABY:

* JlnjarHOCTHKA U OTKJIalkamhe KBapoBa Y paay WHAYCTPHjCKOT poOoTa y Mpolecy majeTaln3alije paaHux npeaMeTa (IUK-IaK najeTanan3a-

1Mja, paaujiiHa najeTrn3aimja)

* JInjarHOCTHKA U OTK/Iabatbe KBapoBa Y pajy U NOCTaB/bakbe apaMeTapa ylpaB/badkor CUCTeMa HyMEPHYKHU YIIPaB/baHUX MallnHa (I1oja-

JUIa, CTPYT, Jacep, 3 /] mrammnay ut.)

HacraBa y 610Ky ce MOXXE peajn30BaTH y TOKY LIKOJICKE OAMHE WIIM Ha Kpajy APYyror MOJMyroauiiTa. Pacmopen peanusaliije HacTaBe y
Onoky u3palyje cama mKosna, y 3aBUCHOCTH O] TOTa Jia JIH j& pealu3yje y IKOJICKOM KaOHHETY (paJrioHHIIN) WiK npery3ehy.

VKoJHKO ce HacTaBa OfIBUja IMpeMa JyaTHOM MOJEITY, OH/Ia IIKOJIa M MTOCIIOAABAl] ACTaJbHO IUIAHUPajy ¥ YTBPYjy MECTO ¥ HauMH peal3arLiy-
je ucxoza, ¥ yHOCE X Y TUIaH peali3alyje y4dema Kpo3 pajx. HacTaBHUK — KOOPAMHATOP y4eHa Kpo3 pajl U HHCTPYKTOP 3ajeHO yTBPYYjy KpuTe-
pujyme 3a popMaTuBHO npaheme yYeHHYKUX MocTUrHyha, Bpllie onepauoHanIn3alujy UCXo/a U IIaHUPajy CyMaTHBHO OLICHHBabe. AKTHBHOCTH
YUSHHKa y IPOLeCy peain3alije yuema Kpo3 paj ce yckialyjy ca akTHBHOCTHMA IPHIMKOM N3BOhemha TeopHjcke HacTaBe. HacTaBHUK/ HHCTPYK-
TOp IPOBEpaBa Ja JIM je MOCI0AaBall N3BPIINO IPOIEHy PU3HKa Ha PaJHOM MECTy Ha KOME pajie MIIQJU | Ja JIU je U3BeO YBOIHY 00yKy MIIaUX O
6e30eHOCTH U 31paBiby Ha paay. HacraBa y OJIOKY ce peajin3yje Kao yuere Kpo3 paj, Y TOKY LIKOJICKE TOJMHE MM IPEed Kpaj APYror HOIyroIu-
mra. [Inan peannzamnyje 6710k HacTaBe 3ajeaHO U3pal)yjy mocioaaBal v IIKoJa, MpeMa COIICTBEHUM MoTpebama u MoryhHoocTUMA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

Y HacTaBW OpHjEHTHCAHO] Ka JOCTHU3amky UCXOMa IpaTe ce U BPeaHYjy MpoIlec HAcTaBe U y4ewa, MoCTurHyha ydeHuka (IpoayKTH y4ema) u
concTBeHu paj. HacTaBHUK TpeOa KOHTHHYHPAHO Ja IPATH HANpPEelaK YUeHHUKa, KOjH ce OIvIe/la Y HauMHY Ha KOjU YYCHULH NapTULHUIUPA]jy, KAKO
NPUKYIUbAjy MOJATKE, KAaKO apryMEHTY]y, eBaIlyupajy, J0KyMeHTyjy uta. [la Ou BpeqHoBame 0110 00jeKTUBHO Uy QYHKLHjH ydeHa, IOTPEOHO je
YCKJIQJIUTH HUBOE MCXOJa U HauMHE OliekhHBama. [Ipaheme HanpenoBama yueHHKa ce OJjBUja Ha CBAKOM 4acy, CBaKa aKTHBHOCT je 100pa NpHIINKa
3a MpOoLeHy HalpeoBamka U JIaBamke IoBpaTHe HH(popMaruje. YdueHnke Tpeba ocrnocobibaBaTH U 0XpaOpUBATH Ja MPOLEHY]y COICTBEHH Hampe-
JIaK Y OCTBApUBakbY 3a/1aTaKa peaMeTa, Kao U Halpeaak JPYrux ydeHHKa y3 ofrosapajylily apryMeHranujy.

CyMaTuBHO OLIEHHBAE je BpeIHOBamE MOCTUTHyha ydeHHKa Ha Kpajy cBake peanu3oBaHe Teme. CyMaTWBHE OICHE ce JOOMjajy W3 KOH-
TPOJIHUX WM IHCMEHHUX PagoBa, TECTOBA, YCMEHOI UCIIUTHBAaKba, CAMOCTAIHUX MJIM TPYIHHUX PajioBa ydeHHKa. Y IpOLecy OLeHhHBaba HACTABE Y
0JIOKY MOXEJHHO je KOPUCTUTH THEBHUK Pajia yUCHHKA.

V¥ (opMaTHBHOM BpEHOBabY HACTABHUK OM TpeOallo 1a IIPOMOBHILIE IPYITHH JHUjaJIOr, 1a KOPHCTH MUTamka Aa O reHepucao rnojarke u3 had-
KHX HJeja, alli | J1a TOMOTHE Pa3Boj haukux naeja, naje yaeHHIMMa

noBparHe nH(popMalje, a moBparHe nHpopmamuje 1o0ujeHe o/ yIeHHKa KOPUCTH Jla TIPUIIATOAN MOAy4YaBamke, 0Xpadpyje yUYCHUKE J1a O1le-
BY]jy KBaJIUTET CBOT pajaa. M300p nHCTpyMeHTa 3a GopMaTHBHO BpEIHOBAK-E 3aBUCH O] BPCTE aKTHBHOCTH KOja ce€ BpeIHYje.

IIpenopyke 32 ouemHBamke MPUIMKOM pealin3aluje HacTaBe MpeMa JAyaJIHOM Mojely o6pa3oBama:

HacTaBHHK — KOOPMHATOP y4YeHa Kpo3 paj MMa jacHY, OTBOPEHY M O1aroBpeMeHy KOMYHMKALHjy ca HHCTPYKTOpUMA ofpel)eHuX of] cTpaHe
HOCJI0/aBLA Y NONIe/ly IUIaHNPamkbha HACTaBe, akKTHBHOCTH U UCXOJ1a, Kao U Npahemha aKTUBHOCTH YUCHHKA.

HacraBHUK — KOOpIHMHATOP y4YeHa Kpo3 paJl U HHCTPYKTOP 3ajeqHo yTBphyjy kpuTepujyme 3a GpopmaTuBHO npaheme yUeHNYKUX HOCTUTHY-
ha, BpIIe onepanMoHaNN3aNHjy HCX0/a U IUTAHUPajy CYMaTHBHO OllekHBambe. DopMaTHBHO OIEHUBAE j€ OCHOBHU METOJI IIPOLICHE TOCTHIHY TUX
U OCTBapeHUX MCXOJIa 33 YUEHHKa KOjH yIH Kpo3 pa.

HacTaBHuUK, y capaJilbi ca HHCTPYKTOPOM, CacTaBJba JICTY 32 BPEAHOBAE KOjy MOIYHhaBa HHCTPYKTOP.

HacTaBHHK KOOpIMHATOP YueHa KPO3 Paj ¥ MHCTPYKTOP, HA MOYETKY LIKOJICKE TOIMHE MM Ha ITOYETKY TeMe/MOJIy/a yIO3Hajy YYEHHKe ca
KpUTepHjyMUMa (pOPMaTHBHOT M CyMAaTUBHOI OLICH-HBabA.

HHcTpyKTOp NpaTH aKTUBHOCTH YYeHHKA KOJX NOC/JI0/1aBIa, HA 0CHOBY YTBpl)eHNX KpuTepujymMa u 0 ToMe Gi1aroBpeMeHo o6aBemTa-
Ba HACTABHUKA — KOOPANHATOPA yYema Kpo3 paj.

HacraBHHK KOOpPAMHATOP y4emha Kpo3 pajx () opMHPa CyMATHBHY OlleHY 3a CBAKOT yUEeHHKa Ha OCHOBY yHAIpea yTBphEeHHX KpUTepHjyMa
1y capaiibH ca HHCTPYKTOPOM, y3uMajyhu y 003up criennduyHOCTH peann3alije HaCTaBHOT IpoLieca KO TOCI0AaBIIa.

IIpenopydyje ce ma yueHHIH, KOju ce 00pa3yjy mpema JyalHOM MOAETY, BOAE AHEBHUK MpaKce, y 0OOIUKY KOjH MPETopydyje HACTAaBHUK —
KOOP/IMHATOP YueHa KPo3 paJl U HHCTPYKTOP a Y KOjU YHOCE ONMC U3BPIICHHUX PaJIOBa M CBOja 3allaXama.

IToxesbHO je ce Ja ce HaKoH oipeleHe LeIMHe WM MOYJa OpPraHHu3Yjy IPOBEpe CaBlIalAHOCTH MPAKTHYHUX BELITHHA KOjUMa OM MpHCY-
CTBOBAJIM M HACTABHUK — KOOPJMHATOP y4YeHma Kpo3 pajg U HHCTPYKTop. M300poM afekBaTHUX W KOHKPETHHX MPAKTUYHHX 3aJaTaKka ce MepH HUBO
JOCTHTHYTOCTH TUIAHUPAHUX MCXOJ1a BEIITHHA 32 H3a0paHu MOJTYJT WJIH LIEJIHHY.

Hasue npeavera: OAP’KABAIBE 1 MOHTAKA MEXATPOHCKUX CUCTEMA
1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOTI PAJIA — OBJIMIIA U TPAJAIBE

1.1. TIPEMA IIVTIAHY U ITIPOTPAMY HACTABE U YUEIA'

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTnyuHa HactaBa Hacrasa y 6noky
v 124 30 154
1 Vkonmko mporpam caJpu caMo NPaKTHYHE OOJIMKE HACTaBe
1.2. IPEMA IIVIAHY U TIPOTPAMY HACTABE U YUYEIbA — IYAJTHO OBPA30OBAIBE?
HACTABA
PA3PE, YKVYIIHO
A Teopujcka HacTaBa Bexo6e Vyeme kpo3 pag* Vuerse kp g 3 pan &HaCTaBa y
JIOKY)
v 124 30 154

2 VKoIHMKO ce mporpam peaim3syje y CKi1aay ca 3aKOHOM O JTyaTHOM 00pa3oBamy
ITorpe6Ho je a mKona ¥ HOCIOaBAaIl AeTa/bHO HCIUIAHUPAjy M yTBPJE MECTO M Ha4HMH pealn3allije NCX0a, U YHeCY UX Y IUIaH pealn3aluje yuermba Kpo3 pag
Hamomena: y Tabenama je mpuka3aH rofuIIBK GOHJ 9acoBa 3a CBaKM OONMK paja

*



2. INJbEBU YUYEIbA:

— VYno3HaBame y4eHHKa ca CTaHAapANMa U TEXHHYKHUM IPOIUCHMA 33 H300p OlpeMe, MOHTaXe U OfIpXKaBarba MEXaTPOHCKHX CHCTEMa

— Ocroco0sbaBame y4eHNKa 3a OZIP)KaBAE MEXaTPOHCKUX CHCTEMa, Kao M 3a MOCTYIAbe IIPU OApKaBamby M OTK/Iabatby HACTAINX KBApOBa
— Ocroco0sbaBame y4eHNKA 32 MOHTHPAHE eJIeMEHaTa MEXaTPOHCKOT CHCTEMa Ha OCHOBY TEXHHUKE JJOKYMEHTALH]je

— OcnocobspaBame yUeHHKa 32 IPEBEHTHBHO M KOPEKTUBHO OJIp)KaBambe MalllMHE U OIIpeMe

— OcnocobJspaBame yIeHHKa 3a KopUIIheme TabnIa y KojuMa Cy JaTe KapakTepHCTHKe IT0jeANHNX eJleMeHaTa U ypehaja

— OcnocobspaBame yIeHHKa 3a aHAIN3y (QyHKIHOHATIHE [IIeMe yIpaBJbaba MEXaTPOHCKHUX CHCTEMa

— VYno3HaBame y4eHHKa ca JIOTMKOM MOHTa)Ke-IEMOHTAXe eJIeMeHaTa MEXaTPOHCKHX CHCTEeMa

— Ocroco0sbaBame y4eHNKa 3a AWjarHOCTUKY U OTKJIakake KBAPOBA Ha JIEMEHTUMA MEXaTPOHCKOI CHCTEMa

— Ocrioco0sbaBame y4eHHKA 3a IOJIeIIaBatbe TapaMeTapa MeXaTpOHCKOI CHCTeMa

— OcnocobJspaBame y4eHHKa 3a IPHIMEHY TEXHHYKHAX Mepa 3alITUTE OJf eJIeKTPUYHOT yaapa

3. HABUBH TEMA, HCXOJHU YUYEIBA, IIPEIIOPYYEHU CAJAPKAJU U KIbYYHU TOJMOBHU CAJIPKAJA

TEMA

ncxoamn
TTo 3aBpIeTKy TeMe yueHUK he OUTH y cTamy 1a:

NPENOPYYEHHU CAAPKXAJHA / KJbYYHU ITIOJMOBHU CAJIPKAJA

Besbennocr jbynu, onpeme
M J)KHBOTHE CpeluHe y
npoiuecy op:KaBamba u
MOHTAa’Ke MeXaTPOHCKHX
cucTeMa

* HaBeJIe ONACHOCTH OJ1 CJICKTPHYHE CTPYje

* HaBesie U 00jacHU Mepe 3alLITUTE Ofl CTPYJHOT yaapa

* HaBOJIM IPOIIe/lype Npykarma IpBe NoMohH TIpH ynapy
€JIEKTPUYHE CTpYje

* HaBeJIe JINYHA 3aIITUTHA CPEACTBA

* IPUMEHH 3ALUTUTHY OIIPEMY M 3alUTHUTHE MEpe

* KapakrepHcTHKe U 3aIITHTA O CTPYjHOT yaapa

» Mepe 3aiuTuTe O LITETHOT JeI0Babha CICKTPHYHE CTPYje.

« JI4Ha 3aIITHTHA CPEACTBA U JINYHA 3allITUTHA ONpeMasa paji y HHLYCTPHjCKIM
CHUCTEMHMa

* IIpBa momoh Koz CTpyjHOT ynapa

Kiby4Hu nojMoBH: CTpYjHH y/ap, 3aIlITHTA O CTPYjHOT yaapa

TIpumena cTanaapaa u
ynytcrBa npoussohaua

* 00jacHM cTaHIap/e U HUBO CTaHIapAN3allije

* CPOBOIM Mepe U ozipe0e u3 NpaBIiIHKKA 3a ofrosapajyhe
PpajioBe MM TEXHUYKY 00nacT

* MICIIMTA 3a]1aTe PaJJHE KapaKTEPHCTHKE MaIIHEe-OIpeMe

* IpoBepH 6e30eTHOCHE, 3aIITHTHE U EKOJIONIKE
KapaKTepUCTUKA MallHHe/onpeMe

* IPOBEPH KOMILIETHOCT ajlaTa 3a OJpIKaBambe

* Cranmapan

*» HuBo cranzapausanuje

* [11aH OCHOBHOT OZIp)KaBarba MaIMHE/OpeMe

« [Iponenype onpkaBamba MalMHE U ONIPEME y CaBPEMEHHUM IIPOU3BOHUM IIOTOHUMA
* YBoljerbe HOBE MalllMHE-0peMe Y YIoTpedy

K/by4HH 0OjMOBH: IPOLIE/ypE OPIKaBarba

Texnuuka J0KyMeHTaNHja

* Pa3NHUKyje BPCTE TEXHUUKE JOKyMEHTaIlHje

* 00jacHN HaMeHy Pa3IMYMTUX BPCTa TEXHUUKE JOKyMEHTAIHje

* YUTa TEXHUYKY JOKYMCHTALH]y

* KOPHCTH ONEPALIUOHE JINCTE

* NIOMMyHaBa 00paclie 3a eBUACHIN]Y CTamka M KBapOBa MAIIHE

* TI0IyH-aBa 00pacIie 3a IOTPaKUBAKE PE3ECPBHUX JIEI0BA 1
CpEZCTaBa 3a OIPKaBambe

* II0ITy-aBa 00pacIie 3a 3aTyKerbe anara

* PajiHu Hayor

* YIIyTCcTBO 3a paj

* VIIyTCTBO 3a OIpKaBambe

* [llema pasnarama TEXHHYKOTI CPEICTBA

* OnepanmoHe JMcTe

* [Torpaxkupame anara

* [TorpaxknBame pe3epBHHX J€T0Ba H CPEJICTABA 32 OJPIKABAE
* 3agyxeme ajnara

* [ToBparanna

* EBnjicHIMja cTamba ¥ KBapOBa MalllMHE

K/by4HH NojMOBH: TeXHUYKA JJOKyMEHTaCHja

IMocTynuu npeBeHTHBHOT
Op/KaBamba

* 00jacHNM 3HaYCHE U 3Ha4aj IPEBEHTHBHOT OP)KaBarba

* HaBE/IC 3a/1aTKE NIPEBEHTUBHOT OJIpKaBamba

* M3BPIIH 110/IMa3HBabe, N0JIMBAE PaJHUX QIynia u Ma3uBa

* 00jacHH IIIaH Ofip)KaBamba MAIINHE U OIIpeMe

* ICMOHTHpA J0Tpajajie i HEUCIIPaBHE KOMIIOHEHTE 10
MPOINKUCAHOj/IPETIOPYUYEHO] TIPOLIEAYPH

* 3aMC€HH KOMIIOHEHTE, paJiHe (bl'[yI/UIC 1 Ma3uBa IIpeMa yImyTcTBy

npousBohaya onpeme

* GBHJICHTHPA CBAKY MHTEPBEHIIN]Y OlpiKaBamba

* HaBEIEC 3a4aTKe U zﬂaqaj NEPUOAUYHOT U IPEBEHTUBHOT
OpiKaBarba MEXaTPOHCKHUX KOMITOHEHTH U CHCTEMA

* 3HayeH¢ U 3HaYaj IPEBECHTUBHOT OZIP)KaBamba

* 3aja1y MPEBEHTUBHOT OZIpyKaBama

* OCHOBHO OJIp’KaBarbe MAIIHE/OIpeMe

* PeloBHU 1 BaHPEHM NpEre Il MaIllHa/olpemMe

* [IpeBeHTHBHA 3aMEHa €IEMEHATA/CKIIONOBA MAILIMHE/OIIpeMe

Kibyunun nojMoBH:nporeype IpeBEHTUBHOT OJpKaBarba

MocTynuu KOpeKTHBHOT
0/Ip7KaBamba

* 00jacHN OCHOBHA CTarba CHCTEMA Y TIPOLIECY OJpIKaBamba

* HaBeJIe IOy OTKasa

* 00jacHH I0jaM TIOTITYHOT OTKa3a

* 00jacHy 10jaM | MOJIeNTy JASTMMUYHOT OTKa3a

* o0jacHH M0jaM HEUCTIPABHOCTH

* 00aBJba BU3YEIIHU IIPEIIIC]l MEXaTPOHCKE OIPEME H youaBa
rpy6a MexaHnuKa ommrehera i HeI0CTaTKe

* IMjarHOCTHKY]j€ U OTKPHUje JIOKALNjy H Y3POK OTKa3a

* Pa3NIHKyje BPCTE KapaKTCPUCTHYHNX KBAPOBA Y MEXaTPOHCKUM
CHCTEMHMa

* objacHnu Hajuemhe y3poke TUITHYHHX KBapoBa y
MEXaTPOHCKHM CHCTEMHMa, K0 U IIOCTYIIKE HUXOBOT
OTK/Iambaba

* OTKJIOHH THIIMYHU KBap HAa MEXaTPOHCKOM CHCTEMY

* U3BPLIN [I0JCIIABAGE [IapaMeTapa eJIeMEeHTa/CKIIona

* OpraHusyje cBe aKTUBHOCTH JI0 Bpahamba MeXaTpOHCKOT
cHCTeMa Y PajHO CTambe

» OCHOBHA CTarba CHCTEMa y MPOLIECY OAP/KaBarba

* Jlebununuja u nogena orkasa (KBaposa)

* [Tormyn oTka3

* JlenumuyaH oTKa3 (mozerna 1o HaCTaHKy H IpeMa IMOCTYIKY Y Cllydajy HHXOBE 110jaBe)
* [Tojam HeHCTIpaBHOCTH

* JIMjarHOCTHKA U OTKPUBAHE JIOKALHje H Y3POKa 0TKA3a

» [TompaBKka (3aMeHa) eleMeHTa/CKIona

* Bepuduxanuja (MCIIUTHBAE U O/ICIIABALE) MALIMHE/OLIPEME

K/by4HH NOjMOBH: IIPOLIEYPE KOPEKTHBHOT OJ[P/KaBakba




* 00jacHH TEXHOJIOTH]jy Py4HE AEMOHTaXKe M MOHTaxe JeoBa U | « TexHomoruja py4He 1€MOHTaXKe U MOHTaXe

TIOJICKJIONIOBA * Pefociiesl TEXHOIOIMIKMX 3aXBaTa 3a Py4Hy MOHTAXKY H JICMOHTAXKY
* HaBeJIe PEAOCIIe]] TEXHOJIOMIKIX 3aXBaTa 3a Py4Hy IEMOHTAXKY | * AJIaTH 3a Py4HY MOHTaXKy U IEMOHTAXKY
1 MOHT@Xy JIeJI0Ba U IIOZICKIIONOBA * TIpHHIMIH 1 JIOTHKA JEMOHTAXe U MOHTae KOMITOHEHTH MEXaTPOHCKOT CHCTeMa , Ha
* HaBeJIE BPCTE aj1aTa 3a PyYHY AEMOHTaXKy U MOHTaXY JeI0Ba KOHKPETHOM CHCTEMY
o . H TIOJCKIIONOBA * 11360p asnara oTpeGHOT 32 MOHTAXKY
CHOBe TeXHOJIOTHje .
MONTAzKE * IIpUIpeMa PaJiHH IPOCTOP, aJlart, JOKyMEHTAIH]y, MEPHY + O3Ha4aBakbE CICMCHATA Y MOHTAXKU
onpemy, IPoOHH CTO
* u3abepe HajIOBOJBHHJH METOJ IEMOHTaXKE KOMIIOHEHTE Koja K/by4HH MOjMOBH: TEXHOJIOTHja MOHTAXE
Je'y keapy
* oabepe motpeGHe anare,mpudop 1 nomMohHa cpencTea y
CKJIaJy ca MpernopyKama U IpoIMcHMa Ipou3Bohada
* MOHTHPA KOMIIOHEHTE MEXaTPOHCKOT CHCTEMa Ha OCHOBY
TEXHUYKE JOKYMCHTALH]e
* I0/IECH/TIOCTABH U KOPHTYje MapaMeTpe CUCTeMa * [IpoBepa 1 MOIeIIaBabe/TOCTABIbAbE [IapaMeTapa MEXaTPOHCKUX CHCTEMA
Honemasame/ * ioziecH (hyHKIMOHATHE KapPaKTEePUCTUKE MEXaTPOHCKOT * IIpoBepa 1 mojelaBame QyHKIMOHATHAX KapaKTePUCTHKA
cucTemMa * CripoBoheme GpHHATHUX TecTHpamba
NOCTaB/bame napaMerapa .
MEXaTPOHCKHX CHCTEMa * IIyIITa y pajJ MEXaTPOHCKU CUCTEMa IIpeMa CIeH(pUKALHjH * [Ipaheme nporieca IpOU3BOIHE
npou3Bohaua
* TIOITy-aBa PajHA HaJIOT Kiby4HH NOjMOBH: IIyIITaEke MEXaTPOHCKOT CHCTEMA Y Paj
* IpuMeRbYyje Mepe 6e30eJHOCTH U 31paBiba Ha paly y pagHoMm | » OpraHusanuja u 3aJaly ciiy0e oapkKaBarmba y KOMIaHUj1
porecy * [TocTymnuu MPEeBEeHTUBHOT OApKaBaba
* IpHMeRbYje CTaHIap/e U YIyTCTBa NpousBohada * [locTymnuu oTKIamkatba KBapoBa Ha KaPaKTePUCTUYHUM KOMIIOHCHTaMa MEXaTPOHCKHX
* IIyIITa y paj MEXaTpPOHCKU CHCTeMa IpeMa CIeH(pUKALHjH crucrema
npoussohaya + KBaposu 1 omreherma kKao MocieauIia HOrpenHor op)KaBakba 1 MOHTaXe
* II0IyEbaBa PaJHU HAJIOT MEXaTPOHCKOT' CHCTEMa
* y4eCTBYje y KOHTPOJIHUM HperieiMa Ipe MyIiTamka onpeMe | * IIpuMena cTaniap/a M yImyTcTaBa IIpon3Boljada orpemMe MeXaTpOHCKOT CHCTeMa
MainHa u ypehaja y pajg + [1oBe3uBame KAPAKTEPHCTHYHHUX CIEMEHATA MEXaTPOHCKOT CHCTEMA
Hacrasa y 610Ky * YUECTBYje y U3pajl TeXHUUKE uowymen’raunj_e * U3pana pajHe 10KyMEHTaIHje
* 06aBJba HEOIXO/HE IIPUIIPEME 3a peaan3aljy paaHor 3aaarka | « [lymrame cucTema y paj
ofpXKaBarba

* CIIPOBEIH IPOLIEype IPONUCAHE IPEBEHTUBHUM OfIPIKaBABEM
MEXaTPOHCKOT CHCTEMa

* IpUMEIbYje YIyTCTBA HAKOH U3BEJCHE [IHjarHOCTHYKE
HPOLEYPE MEXaTPOHCKOT CHCTEMA

* peaju3syje MOCTYIKE JEMOHTaXe KOMIIOHCHTH Y CKJIa/y ca
}:[OKyCMHTaL[PIjOM MEXaTPOHCKOT CHCTEMa

* peaiu3syje MOCTYIKe MOHTAXe 3aMEHCKIX KOMIIOHCHTH

4. YITYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha moueTky cBake Teme y4eHUKe YHNO3HATH ca LHJbEBHMA U MCXOIMMa HACTaBe, OJHOCHO yueHa, IUIAHOM Pajia 1 HAYMHUMA OLCHUBAbA.
Cazprxaju oBOr TpeMeTa Tpeba 3HadajHO Ja MPONIMPE TEXHNYKA 3Hamba YUYCHHKa KOjH Cy UM HEOIXOIHA 33 YKJbYUHBaILE y IPOIeC paaa U mpo-
n3Boame. HacraBa oBor mpeamera ce peanu3yje y 1abopaTopuju 3a MexaTpoHUKy. [Ipenmer ce peannsyje kpo3 BexOe (124 gaca) u 610K HACTaBy
(30 gacoma). Onesbeme ce mend Ha Tpyme 10 15 ydeHnka MpUiINKOM peann3aluje BexOn u HacTaBe y Onoxy. BexOe paauTtu cBake Helesbe IO
4YeTHpu crnojeHa yaca. [Ipu o0paau mojeMHUX HACTaBHUX jeAMHUIIA KOPUCTHTH MAHOE, CIMKE, LPTeXe, MyITHMEIMjalHe IPE3eHTaLMje, KaTaiore
npou3sBohaua onpeme u ypehaja u ctpydHy auTepatypy (CTaHmapae, nporrce, Npernopyke).

TIpenopy4enu 6poj yacosa 1o Temama je cienehu:

* be3bennocT Jbyny, onpeme  JKMBOTHE CPEIMHE Y MPOILECY OJprKaBama U MOHTa)Ke MEXaTPOHCKHX cucTeMa (8 JacoBa)

* [lpuMena cranmapza 1 ymyTcTBa IponsBohada (4 gaca)

* TexHn4ka JoKyMeHTaIuja (6 4acoBa)

* [TocTynuu npeBeHTUBHOT OfipkaBama (6 yacosa)

* [TocTyniu KOpEeKTUBHOT OlpKaBama (8 4acosa)

* OcHoBe TexHooruje Moutaxe (30 yacosa)

» [Tonemapame/mocTaBbambe apaMeTapa MeXaTpoHCKUX cuctema (18 uacosa)

V Temarckoj nenuan Be3geqHocT Jbyau, onpemMe U JKHBOTHE CPeHHe Y MPoOLeCYy OP:KABalkba H MOHTAKe MeXaTPOHCKHUX CHCTeMa Je-
(uHKECaTH OjMOBE JUPEKTHOT ¥ HHAWPEKTHOT HAllOHA JOAMpA K0 M BPCTE 3aIUTHUTA O TUX HAIOHA. YIO3HATH YYECHHKE Jla Ce CBaKa 3aIUTUTA OJf
SNIEKTPUYHOT yapa MOpa MPOMUCHO NPOBEPUTH M aTecTUpaTH.Y TeMarckuM lenuHama IpuMena crannapaa u ynyrersa npoussohaua u Io-
CTYNIH NPEeBEHTHBHOT H KOPEKTHBHOT OP’KaBama 00jaCHUTH IOCTYNaK yBol)era HOBE MalllMHE U OIIpeMe Y TIOTOH, Kao M MOCTYIAK U 3Ha4aj
OZlp’KaBama MallMHE U opeMe Y (QyHKIHOHAIHOM cTamy. [IpeTIoCTaBUTH KBapOBE MOjEIMHUX eJIeMeHaTa MEXaTPOHCKUX CHCTeMa U ITOJCTHIATH
JMCKyCcHjy 0 (QYHKIMjU JaToT eJeMeHTa Y CHCTeMy M MaHU(ecTanuju KBapa. Paquti ca KOHKpETHUM CHCTEMHMa, CHMYJIHPATH KBap HA CHCTEMY
U IPaTHTH NOCTYIAK OTKJIamama KBapa, Kao U MOoJCIIaBamke apaMerapa cucteMa HakoH onpaleHor jeqHor nukiayca. Y temarckoj uenunu Tex-
HHMYKA JOKYMeHTAlUja, KOPUCTUTH YKOJIHKO je To Moryhe onroBapajyhu copreep. Y Temarckoj nenuar OCHOBe TEXHOJIOTHje MOHTAKe aKI[CHAT
JIaTH Ha HAjIOBOJbHU]U METOJ MOHTaXE/IEMOHTake KOMIOHEHTH MpeMa MPONUCAHO] MPOLEAYPH Y3 aJleKBaTaH U300p ajara u onpeMe. AHaIM3H-
paTu JUCTY KOMIIOHEHTH MOTPEOHHUX 32 MOHTaXy CHCTEMA.

TemaTcky LeNUHY, OCHOBEe T€XHOJITHje MOHTAKe, PEeaIM30BaTH HA KOHKPETHOM MEXaTPOHCKOM CHCTEMY (MEXaTPOHCKU CHCTEM 3a AUCTPH-
OyLujy pagHHUX IpeaMeTa, MEXaTPOHCKH CHCTEM 3a COPTHpAhe PagHUX IpeaMeTa, poOOTCKa CTaHMIA, CET ITHEYMAaTHKe, CET eJIeKTPOITHEyMaTHKe,
MIOKpETHA Tpaka 3a 3arpeBame pagHux mnpexmera, CNC, MEXaTpOHCKH CHCTEM y HPOIECHO] HHAYCTPHjH, OnpoTexHnuka onpema utx.). I[loceban
aKIIEHAT CTaBUTH Ha MPUHLHMII U JOTHKY MOHTa)Xe-IeMOHTaXe. AHAIN3UPATH JIUCTY MOTPEOHUX KOMIIOHEHTH 32 MOHTAXy CHCTEMa, HbUXOBY YJIO-
Ty y CUCTEMY, Kao M 3Ha4yaj HHXOBOT O3HayaBama. AHAIU3UPATH (YHKIMOHAIHY LIEMy YIpaBJbamba. 3a pealu3alnjy TeMe, MOTy ce KOPHCTHTH
HPOjeKTHH 33alli U3 IPUPYYHHKA 32 I0JIarambe MaTypCKOT HCIIMTA 33 TEXHUYapa MEXaTPOHOKE Y 3aBUCHOCTH Off TEXHHMYKUX MOI'YhHOCTH IIKOJIe.
Ipenopy4enu 3anauu 3a BexoOy:

» OnpxaBambe MEXaTPOHCKUX ypehaja M mHCTananuja (eMeKTPOIHEYMaTCKIX, THEYMATCKUX, XUIPAYJINIKHX, eJICKTPOXUAPAYITHIKIX, CJIeK-

TPOMOTOPHUX ITOTOHA)
» MoHTaxa 1 myITame y paj Moaena ypehaja mpece
» MoHTaxa u mymirame y paj Mojena ypehaja makepuie



* MoHTaa 1 IyITame y paj Moaena ypehaja 3a Oymeme U pa3BpTame

* MoHTaxa 1 cTaBibame y QyHKIHUjy Moziena ypehaja 3a npebaiiiBame nakera ca je[JHe Ha Ipyry TPaHCIIOPTHY TPaKy

» MoHTaka U cTaBbame y QyHKIMjy Monena ypehaja 3a yTHCKUBambe JaTyMa MPOU3BOGE Ha IIAKOBamba O MeTaja

» MoHTaxa U cTaB/bame y QYHKIUjy Monena ypehaja momusHe miatdopme

* [TocTraBspame mapamMeTapa MEXaTpOHCKOT CHCTeMa HyMEpHUYKHU YIIPaBJEHOT CTpyTra

* [TocraBibame MapamMeTapa MEXaTPOHCKOT CHCTEMa HYMEPHYKHU YIIpaBJbHE IIOJaJINIIe

e [Tymirame y paj OKpEeTHE Tpake

* [Iymrame y paJ 1 OTK/Iamake HEeNPaBUITHOT Pajia OTOHCKOT MOTOPA TPAKe 3a 3arpeBarbe

* MoHTa)Xa ¥ yLITame y pajl jeIMHHLE 33 KOHTPOITY TEeKHHE

» MoHTaxa U myluTame y paj ypehaja 3a cre3ame npu Opyiewy

» MoHTaka U IyIrame y paj ypehaja 3a mogaBame TpakacTor MaTepHjaa.

IIpenopydene BexOe 3a 6JI0K HACTABY:

» OnprkaBarme HHIYCTPUjCKOT poboTa (IIpeMa yImycTBy Mpomn3Bohaua)

 OnprkaBame 1 MOCTAaBJbAE NTapaMeTapa ynpaB/badykor CHCTEMa HyMEPHYKHU yIIPpaBJbaHUX MallnHa (IJIoOanuIa, CTpYT, jJacep, 3/1 mramnay

WT/.)
» OnpxaBambe MEXaTPOHCKUX ypehaja m mHCTananuja (eIeKTPOIHEYMAaTCKUX, THEYMATCKUX, XUIPAYJINUKUX, eJICKTPOXUAPAYIHIKIX, SJIeK-
TPOMOTOPHUX ITOTOHA).

HacraBa y 610Ky ce MOXXE peajn30BaTH y TOKY LIKOJICKE OAMHE WIIM Ha Kpajy ApYyror MOJMYyroauiita. Pacmopen peanusaliyje HaCTaBe y
Onoky u3palyje cama mkosna, y 3aBUCHOCTH O] TOTa Ja JIH j& peau3yje y MKOJICKOM KaOHHEeTY (paJuoHHIN) WiK nperysehy.

‘VKOJMKO ce HacTaBa O/IBUja MpeMa JIyaTHOM MOZEIY, OH/Ia IIKOJIA M ITOCIIOAABAL] ACTaJbHO IUIAHUPajy ¥ YTBPYjy MEeCTO ¥ HauMH peaiu3aLy-
je ucxona, ¥ yHOCe X Yy IUIaH peanu3alje yuema Kpo3 paj. HactaBHUK — KOOpAWHATOP y4erma Kpo3 pajl ¥ HHCTPYKTOP 3ajenHo yTBplhyjy Kpute-
pujyme 3a popMaTHBHO npaheme yYeHHYKUX MOoCTUrHyha, Bpllle onepanoHalIn3anujy UCXo/1a 1 IIaHHPajy CyMaTHBHO OLICHHBabe. AKTHBHOCTH
YUeHHKa y TpOIecy pealn3anyje yuema Kpo3 paj ce yckialyjy ca akTHBHOCTHMA IIPHINKOM N3Bohema TeopHjcke HacTase. HacTaBHUK/ HHCTPYK-
TOp MpOBEpaBa J1a JIv je MOCI0AaBal M3BPIINO MIPOLCHY PH3UKa Ha paJHOM MECTY Ha KOME pajJe MJIaau M Ja JIH je U3BEO YBOIHY 00yKy MIIaHX O
0e30emHOCTH U 3IpaBiby Ha pany. HactaBa y On0Ky ce peannsyje Kao y4eme Kpo3 paj, y TOKY IIKOJICKE TOAMHE WU Tpea Kpaj Ipyror MOTyroIu-
wta. [lnan peanusanuje 610K HacTaBe 3ajenHo u3paljyjy mocioaaBall u UIKojia, mpeMa COCTBEHUM notpedama u MoryhHocTuMma.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

@dopMaTHBHO OLICHUBaE, Ka0 Mozen Npahema HalpeaoBamba YUCHHKa, CE O/IBHja HAa CBAKOM 4YacCy M CBaKa aKTHBHOCT je 1o0pa NpHiIKKa 3a
NpOLIEHY HANPeIoBama U JaBatbe noBparHe nHpopmanuje. [locturayha ydyenuka je moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. Ipouecy
ydera); HOCTaBJbatbe MUTAba W/NIH JaBabe OroBOpa y CKIIaLy ca KOHTCKCTOM KOjH ce 00jalllbaBa; O3UTHBHOM OJHOCY IIPeMa ONPeMH; U3pa1y
3aj1aTaKa, CTPAXMBAYKHX TIPOjeKara M CIl.; IPE3CHTOBAE CapiKaja, npaielmhe MOCTUIHYTOCTH HCX0/a, TIOMON JIPYyroBUMa U3 OeJbeHha y LHIbY
caBla/iaBara rpajuBa 1 CiI.

Vuenuke Tpeba 0cnocobsbaBaTi 1 0XpabpUBaTH Ja IPOLECHY]y CONCTBEHN HANpPElaK y OCTBAapHBamy MCX0/d, Ka0 M HAIpeaaK Apyrux yde-
HHKa, y3 oroBapajyhy aprymMeHTamujy.

Ha kpajy cBakor yaca WM akTUBHOCTH HAIIPaBUTH KPAaTKy aHAIM3Y JOCaJallber pajia, 00aBe3HO MOXBAIUTH YYEHHKA 32 OHO ILITO j& MOCTH-
rao U 00pa3JIoKUTH IITa MOXE U Tpeda Ja MONpaBy W/HIIH Ypajau.

TToTpeOHO je OCMUCIMTH BHILIEC THIIOBA PA3IMYMTHX aKTHBHOCTH Ca MPOAYKTHMA Pa3IMYUTOr HHBOA CIOKCHOCTH M YTBPIUTH OYCKHBAHE
HCXOJie, a TIPeMa BUMa U KPUTEPHjyMe BPEHOBAbA.

OnemuBame YUYCHHKA e OfIBHja y ckiany ca [IpaBmiHuKOM 0 onewuBamy. [IoTpedHO je, Ha MOYeTKy MIKOJICKE TOAUHE, YTBPIUTH KPUTEPH]jY-
Me 3a oLewHBambe (y ckiany ca [IpaBUITHUKOM O OLCHHBakbY), IPBEHCTBEHO 32 CyMAaTHBHO OLCHHBAKE U Ca BbUMa yIO3HATH yueHuke. CymaTHB-
HO OLICHUBAE CE MOXKE M3BPILIUTH Ha OCHOBY ()OPMATHBHOT OLICH-HBaha, Pe3yiTaTa/pelieha MPoOIeMCKOT MM MTPOjeKTHOT 3a/1aTka, mpahemeM
pajia yueHHKa — OCTBapHBama ucxoa u cii. HaurH yTBphuBama CyMaTHBHE OIICHE YCKIIAJANTH Ca HHANBHIYAIHUM 0COOMHAMA YUCHHKA.

TpuiarkoM u3Bohera BeOH NOCEOHO 0OpaTUTH NMaXiy HA: HAYMH paja; IPUMEHY Mepa 3alliTHTa Ha pajiy U Ipernopyka 3a 3allTUTy OIpeMe
OJ1 HEIIPaBUJIHOT PYKOBaha; IIAHUPAE BPEMEHa KPO3 CMHCIICHO U PYTHHCKO 00aBJbame PaioBa; NeAaHTHOCT U MPELHU3HOCT Y 00aBJbamy M0CIa;
PyKOBame padyHapuMa 1 OIHOCY IpeMa BUMa; KOMYHHKALH]y ca capaJHUIIMA.

Hpenopyke 3a OCIbUBALE NMPUJIUKOM pea.ﬂnsaunje HacCTaBe nmpemMa a1yaJTHOM MOJeTy 06])330321“)3:

HacTaBHHK — KOOPJJMHATOP y4eHa Kpo3 paj MMa jaCHY, OTBOPEHY M OJIaroBpeMeHy KOMYHHMKAIHjy ca HHCTPYKTOpUMa OoApel)eHuX of] cTpaHe
HOCIIOaBIA Y ONIe/y IUIaHNPamkba HaCTaBe, akTHBHOCTH U UCXOJ1a, Kao U Npalieha aKTUBHOCTH YUCHHKA.

HacraBHUK — KOOpIMHATOP y4YeHa KPO3 paJl U HHCTPYKTOP 3ajeqHo yTBphyjy kputepujyme 3a GopmaruBHO npaheme yUeHUYKUX HOCTUTHY-
ha, BplIe onepaloHaAIM3alNjy UCXO/Ia U IUIAHUPA]y CYMaTHBHO oLekHBambe. DOPMATHBHO OLCHHBAKE j¢ OCHOBHH METO] ITPOLICHE JOCTHTHYTHX
1 OCTBApCHUX MCXOJ1a 32 YUCHHUKA KOJH Y4U KPO3 pajl.

HacraBHuK, y capa/iibi ca HHCTPYKTOPOM, CacTaBJba JIUCTY 32 BPEAHOBAE KOjy IOIYHhaBa HHCTPYKTOP.

HacTaBHHK KOOpIMHATOP Y4eHa KPO3 Pajl ¥ MHCTPYKTOP, HA MOYETKY LIKOJICKE TOIMHE MIIM Ha ITOYETKY TeMe/MOJy/a yIO3Hajy YYEHHKe ca
KpUTepHjyMUMa ()OPMATHBHOT M CyMAaTUBHOT OLICH-HBAbA.

HHcTpyKTOp NpaTH aKTHBHOCTH YYeHHKA KOJI NOC/I0JaBIIa, HA OCHOBY YTBpPl)eHHX KpUTepujyMa U 0 ToMe G;1aroBpeMeHo o0aBelTa-
Ba HACTABHHKA — KOOPJAMHATOPA yuemha KPo3 paj.

HacTaBHMK KOOpIMHATOP y4yema Kpo3 paja ¢popMupa CyMaTHBHY OLIEHY 3a CBAKOT YYCHHKA HA OCHOBY yHampe/l yTBpl)eHHX KpUTepHjyma
1y capaiibH ca HHCTPYKTOPOM, y3uMajyhu y 063up criennduyHOCTH peann3alije HaCTaBHOT IIpoLieca KO TOCI0AaBIIa.

IIpenopydyje ce m1a yueHHIH, KOji ce 00pa3yjy mpeMa JyalHOM MOAETY, BOAC AHEBHUK MpaKce, y OOIUKY KOjH MPETOpydyje HACTAaBHUK —
KOOP/IMHATOP YueHa KPo3 paJl U HHCTPYKTOP a Y KOjH YHOCE OIMC U3BPILICHHUX PaJloBa M CBOja 3allaxama.

IMoxesbHO je ce aa ce HakoH ofpeljeHe LenuHe WM MOJyJa OpPraHu3yjy IpOoBepe CapiIaJaHOCTH INPAKTUYHHMX BEIITHHA KOjuMa O IpHCY-
CTBOBAJIM M HACTABHUK — KOOP/IMHATOP y4CHha KPO3 paj H HHCTPpYKTOp. M360pOoM a/IeKBaTHUX W KOHKPETHUX MPAKTHYHUX 3a]aTaka Ce MEpH HUBO
JOCTUTHYTOCTH [UIAHUPAHKUX MCXO/a BEIITHHA 32 H3a0paHu MOJYJ UITH LICIUHY.



b2: U3bOPHU CTPYYHMU TPOI'PAMU

Ha3zus nporpama: EJIEKTPUYHU CUCTEMHU JIM®TOBA

1. OCTBAPUBAIBE OBPA30BHO-BACIIMTHOTI PAJIA — OBJINIIU U TPAJAIBE

Topnumbu GoHJ Yacosa: Teopujcka HacTaBa Bex6e IIpakTuuna HactaBa Hacrasa y 6roky VkynHo
v 62 62
2. HUJBEBU YUEBA:

— Yno3HaBamwe ca OCHOBHUM IPUHLMIIMMA Ha KOjHMa Ce 3aCHUBA paj] IM(TOBA M CTHLAKke OAroBapajyhnx 3Hama U3 Te 001acTu
— Yno3HaBamwe ca OCHOBHUM I10jMOBHMMA O €JICKTPUYHUM CHCTEMHMa JIU(TOBA

— Yno3HaBame ca OCHOBHHMM ITOjJMOBHMa O CaBPEMEHHM MeToJaMa yrpaBibama JTH(TOBHMA

— Pa3Bujame 0CHOBHUX NMPaKTHYHUX BEIITHHA y KOpUIIhemby TeXHHKE JOKyMEHTaIuje Irdrosa

— OcamocTaspHBambe YUeHHKa y pany u ynyhusame Ha Kopuntheme cTpydIHe IUTeparype

HA3UBU TEMA, UCXOAU YUYEA, IPENNIOPYYEHU CAIPXKAJU U K/bYYHU [TIOJMOBHU CAIPKAJA

TEMA

NCXoaun
Io 3aBprueTKy Teme yueHuk he 6uth y cramy na:

NPENIOPYYEHH CAIP)KAJA / KJbYUYHU TOJMOBH CAIPIKAJA

OCHOBHH eJIeMeHTH 1
HIeMe Be3e y ayTOMaTCKOM
YOpaB/bamy

* OGJHCHI/I TIPUHIHAII ITOBE3UBakHA J'[]/Id)TOBCKOF TIOroHa Ha
CIEKTPHYHY IUCTPUO3YTUBHY MPEXY,

* HaBEJ€ OCHOBHE JICJIEMHTE KOMaHIHOI' OpMaHa J'II/Id)TOBCKOl"
HOrOHa

* Ipero3Ha CUMOOIIE eIEKTPUYHE OIPeMe Ha eIeKTPUYHO) LIEMH
KOMaH/IHOT OpMaHa

* 00jacHM HaMEeHy U Ha4MH paja eJIeMeHaTa KOMaHIHOT OpMaHa
JHQTOBCKOT MOroHa

* Hamajame e1eKTpUYHOT MoroHa mudra, KOMaHIHH OpMaH TudTa.

* Enexrpomexannyke OpaBe, KOHTAKTHE KyTHje, TACTEPH, IPEKUIaun, GUMETaIHI
3AIUTUTHU NPEKHIAYH, Pejieju, KOHTAKTOPH (CKJIOIKE), BPEMEHCKH PEjleju, MarHeTHU U
MHIYKIMOHH MPEKUIauH.

* EnextpuyHa 1mema Be3e pelneja y caMOIpKauKoM CIIOjy, TOroHcKa 610Kaja, moaasHa
M TIOTOHCKA OJI0KaJ1a, BPeMEHCKH Peliej y KOy ayTOMATCKOT YIIpaBJbarha IPOMEHa
cMepa obpTama Tpoha3HOT ACHHXPOHOT MOTOPA, 3ALITHTA €IEKTPOMOTOpA O]
npeontepehema, (a3Ha 3alITHTA, €ICKTPHYHA IIIeMa Be3€ ayTOMaTCKUX BpaTa, HyXKHO
OCBETJbCIbE.

K/by4yHH N0OjMOBM: Hamajame, CICMEHTH eJIeKTPHYHE, KOMaH/IHE U 3aIUTUTHE OlpeMe

JeaunauyHe u cabupHe
KoOMaHj1e

* TYMa4M €JIeKTPUYHY LIEMY KOMaHJ0Bamba MaJuM TEPETHUM
mpTOM

* pero3Haje cuMOoIe eeMeHara eeKTpUYHE ONpeMe Ha LIeMH
KOMaH/10Bamka MaJIUM TEPETHUM J'II/I(bTOM

* TYMa4M €JIEKTPUYHY LIEMY KOMaHI0Bamba XUApayJuuHuM
mpTOM

* Ipero3Haje cuMOOIIe elleMeHaTa eJIeKTPUYHE OlpeMe Ha
CIIEKTPUYHUM IIEMaMa KOMaH10Bamka XUAPAyTHIHUM J'II/I(I)TOM

* 00jacH OCHOBHHU MPHHLIKII CA0UPHE KOMAH/Ie Ha J101e

. EJ'IeKTpl/l'-lHa uieMa B€3€ MaJior TEPETHOT J'H/IqJTa Ca AB€ CTaHULEC, IVTIABHUA HAIIOHCKHU BOM,
KOJIa YIIpaBJbarba H CHTHAJH3aIH]e.

* Enexrpuuna niema Bese au¢ra ca puHUM npucTajameM ca Bullie 07 4 CTaHHILE, [TTABHU
HAIIOHCKH BOJI, KOJIO YNPaBJbakka U CUTHAJIM3AIIH]e.

* Enexrpuuna nema Bese Xxuapayau4Hor gudra.

* JIndT ca cabupHOM KOMaH/IOM Ha J1011e (CUMILIEKC), eIIeKTPUYHA [IeMa Be3e Koua 3a
peryIanujy, IpujeM KOMaH/e U IeMa Be3e CUrHAIU3aLuje 3a Cily4aj BHILE Off YeTUPH
CTaHHMIE.

K/by4nu nojMoBH: eJeKTpHYHA [IeMa, CHTHATH3aIija, cabHpHa KOMaH/1a

CaBpeMeHH CHCTeMH
ynpaB/bama JupTOBUMA

* 00jacHM OCHOBHY CTPYKTYPY YNPaBJbauKOT CHCTEMa
CaBPEMEHUX MOroHa judrosa

* 00jacHHM YOIy MHKPOTIOPOLIECOPCHX YNPaBJbayKHX CHCTEMa
J(PTOBCKHX IIOrOHA

* 00jacHN OCHOBHY HaMeHy ()PEKBEHTHOT yNIpaBIbarba
CIIEKTPHYHIM IIOTOHOM JH(pTa

* OGJHCHI/I OCHOBHH IIPUHIIUII MUKPOIIPOLIECOPCKOT yIIpaBJbamba
3a 3aJ]aTHM TPAHCIIOPTHUM IIPOrpaMuMa

* 00jacHN OCHOBHHU IPHHIIMI MUKPOIIPOLIECOPCKOT YIPABIbatba
ca mporpamMmmMa ca ayToMaTCKAM HpuiiarojaBambeM

* 00jacHN OCHOBHE MPHHLIHIIE YIIPaBIbatha €IeKTPUIHUM
HOroHOM JH(Ta IMyTeM MPOrpaMaOITHNX JIOTHIKHX KOHTOJIepa

* HaBe/le OCHOBHE MOI'YhHOCTH Ipepajie cTapux peaejHux
nndTOBa Ha yNpaBJbare MOMONy IIPOrpaMabUIHOT JIOTHIKOT
KOHTpoOJIepa

* YUTa CICKTPUIHE KOMaHIHE IeMe ]'lpOj CKTHE uoxymem‘aunje
CaBpPEMEHUX YIPABJbAYKUX CUCTEMA CJIICKTPUYHOI [TIOTOHA
mmdra

* OCHOBHHU IPHHIMIIN CaBPEMEHHX CHCTEMA MOKPETarba U yIpaBbamba JMPTOBUMA

* MHKDPOIIPOLIECOPCKH yIPABIbAYN CUCTEMH U (PPEKBEHTHO PEry/IMCAaHH MOTOHU TH(TOBA

* OCHOBHHU NPHHIMMITH MHKPOIPOLIECOPCKOT yIpaBJbakba, ca 3aJaTUM TPaHCIOPTHAM
MporpamMmumMa, ca porpamMuMa Koji ce ayTOMaTCKH IIpHiarohasajy

* CaBPEMEHHM CHCTEMH YIpPaBJbarba €NICKTPUYHUM ITOTOHOM JIH(TA MOMOhy
MPOrpaMaOUIHNX JIOTHYKMX KOHTpOIepa

» MoryhHOCTH IIpepajie KOMaHIHUX OpPMaHa CTapUX PENICHHX JH(TOBA HA CHCTEM
yIpaBJbatba MPOrpaMabUIHUM JOTUYKUM KOHTPOJIEPOM

* QHAJIM3a TEXHHYKE JOKYMEHTAINje CaBPEMEHOT yIPaBJbaykor CHCTeMa TH(Ta

K/byuHH nojMOBH: CaBPEMEHHU CHCTEM MOKPETakha, MUKPIOPOLIECOPCKH YIIPaBIbauKU
cHcTeM, (PEeKBEHTHA PETy/Ialyja, TPAHCIIOPTHHU IIPOrpaM, CaBpeMEeHa TEXHHYKA
JIOKyMEHTaIHja

AHalu3a eJIeKTpHYIHe
JoKyMeHTauuje Judroa

* KOPUCTH TEXHUYKY JOKYMEHTAIU]jy TH(TOBA

* [Ipero3Haje OCHOBHE CUMOOJIE KOjH ce KOPUCTE Y TEXHUYKO]
JIOKyMEHTaIHju T TOBA

* HAaBOJM O3HAKE KJbYUYHHX elleMeHaTa Y (yHKIHOHHCAY paja
mmdra

* o0pasnaxe ylnory U HaMeHy MOjeIMHIX eJleMeHara, peleja,
KOHTAKaTa Ha eJICKTPUIHIM LIeMaMa

* 00jacHM HAYMH M3BPLIABAIbA OjEANHUX CICKTPUUHHX LIEMa
mdra

* Tymauu Moryhe KBapoBe Ha OCHOBY €JIEKTPUYHE LIeMe

* IIPOLICHH KOja je BPCTa KBapa Ha OCHOBY MOKa3aTesba

* 1 oaroBapajyhe eIeKTpuuHe IeMe

* CIIHCAaK OCHOBHHUX CUMOOIIA KOjU CE KOPHCTE y TEXHHYKO] JOKYMECHTALHju udTOoBa

* CIIHUCAK 03HAKA OCHOBHUX CUMOOJIA Y TEXHUYKO] JOKYMEHTaLuju Tu(TOBA

* pacriope/| KOHTaKara Ha IPUKJbYIHIM KJIeMaMa IPaBHOT Pa3BOIHOT OpMaHa
€JIEKTPOMOTPHOT OroHa Judra

* eJIEKTPUYHA [IEMa INIABHOT CUCTEMA Hallajama

* CJICKTPUYHA [IEMa Hallajarba IIOrOHCKOT MOTOpa IudTa U elIeKTPOMOTOpPa BEHTHIATOPA

* eJIGKTPUYHA IICHA Hallajama peneja, kounnna tam "STHAL"

* eJIEKTPUYHA [IEMa CUTYPHOCHUX KPYTOBa U 3aIlITHTA HOCTPOjerha-CabupHH CHCTEM

* eJICKTPUYHA [IeMa ayTOMAaTCKUX Bpara Indra

* CJICKTPUYHA [IEMa eJICKTPOMOTPHOTI II0TOHA ayTOMATCKHUX BpaTa

* CICKTPUYHA [IeMa [031Ba M KoMaHe andra

* eJIEKTPUYHA [IeMa 33 U300p cMepa M MHCIIEKIMOHA (PEBU3HOHA) BOXKEbA

* eJIEKTPUYHA IIeMa KONUPHOT ypehaja

* eJIEKTPUYHA [IeMa BPEMEHCKHX pelieja 3a TIOKPETamke U IPUCTajambe

* CJICKTPUYHA [IEMa aJapMa U [OTBP/E IPHjeMa KOMaHIe

* CJICKTPUYHA [IEMa [0Ka3HBaya M0JI0Kaja KabuHe

* eIIEKTPUYHA IlIeMa CUTHAM3aluje npeontepehema kabune

* U3je/lHaYaBakbE TIOTEHINjajla TeXHHUIKe Kyhnie, BO3HOT OKHa

K/by4Hn nojMoBH: TejMUYKa JJOKyMEGHTAIIH]a, CICKTPUYHA IIeMa, aHaIn3a




4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha npBoM yacy yno3HaTH yUeHHUKE ca [[UJbEBUMa U HCXOMMa HACTaBe, OJJHOCHO y4eHa, INIAHOM paJia ¥ KPUTEPHjyMOM H HaYMHUMa OLCHHU-
Baba, KA0 M HAYMHOM pajia y pauyyHapCcKOj YUHOHULM/KaOMHETY, OJeIN Ha IPyIie U Pacliope/loM peajn3alije HacTaBe.
Ooaunu Hactase: Teopuja

MecTo peaju3anuje HacTaBe:

— Teopujcka HacTaBa ce peaiusyje y YUMOHHIN/CIIeHjaJIi30BaHOM MYATHMEANjaTHOM KaOHHETY

IIpenopyuyenn 6poj yacoBa mo TemMama:

— OCHOBHH €JIEMEHTH U ILIeME Be3e y ayTOMaTCKOM yIpaBibamy 15 yacoBa

— JenunavHe n cabupHe KOMaHe-IpUHIMIH paja 10 yacosa

— CaBpeMeHH cUCTeMH ynpaibama JudToBrMa 10 yacoBa

— AHanm3a eJleKTpUYHEe TOKyMEHTalHje Tn(ToBa: 27 yacoBa

IIpu u3panu onepaTuBHUX IUIAHOBA MOTPEOHO je AeUHICATH JUHAMUKY pafa uMajyhu y BUIY Ja je yueme, Kao U (OopMUpamke CTaBOBA U
BPEIHOCTH, KOHTHHYUPAHH IPOLIEC U Ja je Pe3y/ITar je CBUX aKTUBHOCTH Ha YaCOBMMA PEAIM30BAHUX PA3IMYUTUM METOJCKUM IIPUCTYIIOM, KOPH-
mhemeM HHpOPMaLUja U3 Pa3IMIUTHX U3BOPA, Mpe3eHTOBaHUM BehM Opoje peaHuX HpyrMepa 1 y3 akKTHBHO yderihe y4eHHKa.

HacraBHe cazipkaje je HEOIXOIHO pealn30BaTH KPO3 MPUMEpE IUTO BUILE CUTYalMja U3 PEaHOT KOHTEKCTa, Kopuctehn caBpeMeHe HacTaBHE
MeTozie U cpefcTBa. Tpeba HacTojaTH Ja y4eHHIH Oyay 0cmoco0/beHH 3a: CaMOCTAIHO pelaBame MPOOIeMCKUX CHTyalHja; POHATaXemhe, CH-
CTEMaTH30Bambe U Kopuilhierwe HHpOpMalja U3 Pa3TMINTHX U3BOpa (HIIP. CTPYYHE JIUTEPAType, MHTEPHETA, Yacomuca, yilOeHIKa, KaTaiora. .. );
BU3YEITHO OMaXkame, Mmopeheme n yCrocTaBbamke Be3a U3Mely pasnmuuuTux caipikaja (HIOp. MOBE3UBAE Caapikaja MpeAMeTa ca CBAKOAHEBHUM
HCKYCTBOM, Ca/ipXKajuMa JIpyrux MpeaMeTa v JIp.); THMCKH pajl; CAMOIIPOLICHY CONICTBEHOT 3Hatbha M HANPEe0Baba; MPE3CHTALM]y CBOJUX PasoBa U
IPYIHUX MpojeKaTa u e(UKacHy BU3YEJIHY, BepOaliHy U MUCaHy KOMYHHKAIH]jy y3, KaJa je To MoTpeOHo 1 oAroBapajyhy aprymMeHTamnu;y.

IIpnnukoM peanm3anuje HacTaBe UcTahi Ba)KHOCT IMOLITOBAaka CTaHIap/Ia, IPaBHia U MPOIKCca y 0BOj 00nacTu U ykazatu Ha moryhe mpo-
OeMe KOjH ce MOTY II0jaBUTH yCJIe/l HEeTIONITOBAba /MM HeNpHAp)KaBama HCTHX. [10)KeJbHO je HacTaBy peali30BaTH Kpo3 BexOe y mapy, npo-
GieMcKe MM TIPOjeKTHE 3aJaTKe Koje Cy MOBE3aHe ca PeaHUM KOHTEKCTOM Y KOjHMa YUCHHILH paje Ha PasiHYUTHM JIeNIOBHMA 3a1aTKa, UIpajy
pa3IMyKTE YIOTe U 1ajy pellietha y 3aBUCHOCTH O]l KOHTEKCTa y KOME Ce Haase.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

DopMaTHBHO OLEeBHBaMe, K0 MOZel IIpalielha HalpeoBaba yIEHNKa, CE OIBHja Ha CBAKOM Yacy U CBaka aKTHBHOCT je 100pa IpUIIHKaA 3a
HPOLIEHY HaNpeIoBama U JaBarbe nosparHe nupopmaruje. [locturayha yuyennka je Moryhe BpeHOBaTH KpO3: aKTHBHOCTH Ha 4acy (Tj. mporecy
yUemba); MOCTaBJbatbe MUTaba W/IUITH [aBambe OroBopa y CKIaay ca KOHTEKCTOM KOjH ce 00jalllbaBa; MO3UTHBHOM OIHOCY [IPeMa OTIPeMH; U3pay
3a/1aTaKa, HCTPAXKUBAYKUX TPOjeKara M CIl.; MPE3EHTOBAkE CaapiKaja; TECTOBE MPAKTHYHUX BELITHHA, Mpahere MOCTUIHYTOCTH MCXoda, oMoh
JPYrOBHMa U3 OZIe/bCHba Y LIMJbY CaBlafaBarba IPaauBa U Cl. YUeHHKe Tpeba 0crocobspaBaTi M OXpaOpHBaTH 1a MPOLEYjy CONCTBEHN Hampe-
JaK y OCTBapUBaby MCX0JIa, Kao U HalpeIak APYTruX yueHHKa, y3 ofroBapajyhy aprymeHranujy.

Ha kpajy cBakor yaca win akTHBHOCTH HAIPABUTH KPaTKy aHAIM3Y J0CA/IAIIkbEr paja, 00aBe3HO MOXBAIUTH yYCHHKA 3a OHO IITO j€ MOCTH-
rao 1 00pa3IOKHUTH IITa MOXE U Tpeda Ja monpasu u/wim ypaau. ITorpeGHO je OCMUCINTHU BHUIIE TUIIOBA PA3IMYUTHX aKTHBHOCTH Ca MPOAYKTHMA
PAa3IMIUTOT HUBOA CJI0KEHOCTH M YTBPIUTH OYEKHBAHE UCXOIE, a TIPeMa BbUMa M KPUTEPHjyMe BPeIHOBAbA.

OuerprBarbe yueHnKa ce oapuja y ckiany ca [IpaBuaIHHKOM 0 ouemuBamy. [1oTpeGHO je, Ha MOYeTKy IIKOJICKE TOAMHE, YTBPAUTH KPHUTE-
pujyme 3a ouemuBame (y ckiamy ca [IpaBHIHIKOM O OLCHHBAIbY), IPBSHCTBEHO 33 CYMaTHBHO OLCH-HBAGE U Ca bUMA YIIO3HATH YICHHKE.

CyMaTHBHO OLEeHBHBame CE MOXKE M3BPLINTH Ha OCHOBY IOfaTaKa NPUKYIUbCHUX (hOPMATUBHHUM OLCHUBAKEM, Pe3ylTaTa/pelietha Ipo-
GJIEMCKOT HJIM TIPOjEKTHOT 3a/1aTKa, YCMEHHUX TpoBepa 3Hama, KOHTPOJIHHUX U JoMalinx 3ajaraka, TeCToBa 3Hama U ciI. HauuH yTBphuBama cyma-
THBHE OLICHE YCKJIAAUTH Ca HHAMBHIYATHUM 0COOMHAMA YYeHHKA.

Ha3zus nporpama: MEXAHUYKHW CUCTEMHU JIM®TOBA

1. OCTBAPUBAILE OBPA30OBHO-BACIIMTHOI PAJIA — OBJIMLIU U TPAJAIBE

Togumu ¢onzg yacosa: Teopujcka HacTaBa Bex6e IIpakTuuna HacraBa Hacraga y 6moky VkynHO
11 68 70

2. IU/bEBU YUYEA:

— Yno3HaBame ca OCHOBHHM ITOjMOBUMa O J(TOBHMA

— Yno3HaBame ca OCHOBHHMM IIPONUCHMA O JIM(PTOBUMA

— Yno3HaBame ca OCHOBHHM ITOjMOBHMa 0 ypehajuma mmdrosa

— Yno3HaBame ca OCHOBHHM ITOjJMOBHMA O MEXaHHYKUM IPOpadyHHMa Ha CHCTeMY JU(Ta
— OcmocobibaBame 3a KOpUIIheme CTpydHe JTUTEPaType H JOKyMEHTAIHje



3. HABUBU TEMA, UCXOAU YUEA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUYHHU IIOJMOBU CAIPIKAJA

TEMA

ncxoam
ITo 3aBpiieTky Teme yueHuk he OutH y cramy ja:

NPENNOPYYEHU CAIP)KAJHU / KIbYUHHU ITIOJMOBHU CAJIPKAJA

OnuTH NOjMOBH U
nmponucH
0 JudToBHMA

* o0jacHu mira je aupt

* 00jacHM OCHOBHHM NPUHIMII pajia

* ONUIIIE BO3HO OKHO JudTa

* HaBe/Ie OCHOBHE €JIEMEHTE MAaIIMHCKE POCTOpHje nudTa

HaBe/le HajOUTHH]jE eJIEKTPOMAILIMHCKE JesoBe Jinpra

HaBeIe OCHOBHE Mojiee ndToBa

OIHIlIe OCHOBHA KMHEMATCKa pellietba ndroBa

* HaBejie OCHOBHE MpoTIce Koju Tpeba aa Oyay HCIyHheH! y
J(TOBCKHM [OTOHHMA

* neMHULNja ¥ TPUHLAI paja iudra

* BO3HO OKHO JiM()Ta ¥ MaLIMHCKa pocTopHja udra, nojena iudrosa

* MECTO yrpajthe MoCTpojera

* OCHOBHA KHHEMATCKa pellcha Be3e KaOHHe M MPOTUBTEra ca MOrOHCKOM MalIMHOM KOJ{
MPEHOca CHAre MyTeM TPerba

* KHHEMATCKa pellierha Be3e KablHe U MOTOHCKOT ypehaja Koi XUapayTHIHHUX JH(TOBA

* IIPOIKCH O BEPTUKAIHOM HPEHOCY JNLA U TepeTa

Kibyunu nojmMoBu: euHHIM]a, BOSHO OKHO, MAIIMHCKA IPOCTOPH]a, YrPajiba,
KHHEMAaTCKO PEUICHE, ITPOIMHUCH

Ypebhaju

00jacHH HaMeHY IIOTOHCKE MAIIMHE H OIHIIIE OCHOBHE

KOHCTPYKIIHOHE JIeJI0BE y CHCTEMY ITOKPETaba IIyTeM TPetba

00jacHH OCHOBHH NMPUHIIUI Pajia MOTOHCKE MAIIMHE 32 Bydy

IyTeM Tperba

* OMHIIIE OCHOBHE €IEMEHTE IIOTOHCKOT ypehaja XuapaymiaHor
nmgra

* 00jacHN OCHOBHHM TIPHHIHII PaJia XUAPAYTHIHOT TOroHa tudra

o0jacHH HAMEHY U HaBe/Ie OCHOBHE JieiIoBe KabuHe audTa

* HABE/IC OCHOBHA TEXHMUKA Pelliciba BpaTa Tudra

00jacHH OCHOBHH HauMH yIPaBJbarba JIH(TOM

* ONHIIIe OCHOBHA KOHCTPYKIIMOHA CBOjCTBA H 3aXTEBE 32

YeInYHa yXKaJ JndTa

objacHu HameHy ypehaja 3a kouTpony ontepehema nudra

* HaBeJIe OCHOBHU HA4MH Belllamka Kabune Imdra

objacHu yiory M HauM paja ypehaja 3a oTBapame u 3aTBapame

Bpara mudra

o0jacHH yJory ¥ Ha4H paja MexaHu3Ma 3a 3a0paBbUBatbE

o0jacHH HaMEeHy M OCHOBHH IIPHHIIUII PaJia XBaTadkor ypehaja

nudra (ypreHTHa KOYHHULIA)

* oGjacHn HamMeHy Korup ypehaja

* 00jacHH yIory POTHBTEra M OMMIIIE HAYHH HEerOBOT

MOCTaBJbakba

o0jacHH yiory rpaHH4HUKa Op3HHEe

HabpOju OCHOBHE CUTYPHOCHE KOHTAaKTe

HaBeJle OCHOBHA CHT'YPHOCHA KoJla Jiiu(Ta

* IIperno3Ha OCHOBHE ypehaje y TeXHIYKOj JOKyMEHTAIUj1

mdra

* TIOTOHCKA MallliHa 3a By4y IIYTEM TPEHAa, CaCTaBHU JICJIOBH (I)yH](].H/Ija W oImcC pajxa

* oroHcku ypehaju ko xuapaynuynux J1udToBa, cacTaBHU 1eoBH ypehaja, GpyHKimja
¥ OIIHC paja

* kabuna nudra u Bpara nudra

* ynpaBbame THHTOM

* yenu4Ha yxas udra

* ypehaj 3a konTpoiy onrepeherma

* Belllambe KabuHe

¢ MCXaHHM3aM 3a OTBApamkE U 3aTBApame BpaTa

* MeXaHM3aM 3a 3a0paBIbUBAHE

* XBaTa4yKu ypebajn Ca TPECHYTHHUM, NIPUTYIICHUM U ITOCTYITHUM JICJIOBALEM

* korup ypehaju

* IPOTUBTET

* TPAaHUYHHIT

* CHTYPHOCHH KOHTaKTH U CUTYPHOCHA KoJia Tu()Ta, IPUMEPH Y TEXHUUKO]
JIOKyMEHTALHji THTa

Kibyunn nojmoBu: ypehaj, moroscka ManiiHa, KabuHa, BpaTa, yxe, MEXaHH3aM,
YPreHTHA KOYHHI[A, CUI'YPHOCHH KOHTAKT U KOJIO

AHa/In3a OCHOBHHX
MeXaHHYKHX cHCTeMa

OfIpe/iH peyKIHjy Op31Ha Ha CHCTEMY EJICKTPOMOTOP,

PEAYKTOp, MOTOHCKA Y)KETHa4a

* U3BpIIH CBOljer¢ OP3MHA ca MOTOHCKOT BPaTUia yXeTHhade Ha

MOTOHCKO BPATHIIO €IEKTPOMOTOPA U OOPHYTO

U3BPIIU CBONEHe OOPTHHX MOMEHTATa ca IIOTOHCKOT BPaTHiIa

MOTOpa Ha IMOTOHCKO BPaTHUJIO YKETHAUC

u3padyHa Op3HHYy BEPTHKAIIHOT HOAH3amkha TePeTa Ha OCHOBY

TI03HATe 6p3HHe CJIIEKTPOMOTOpPA U HEONIXOJHUX BEJININHA Y

cHCTEMY

M3BPIIN U300p ENeKTPOMOTOPA Ha OCHOBY 3a/1ate Op3uHe

HO/IM3akba TEPEeTa U MAKCUMAJIHE HOCHBOCTH KabHHE

* OJpe/IM HEONXOAHY CHILY KOUeH-a KOUHHMIIE Ca jeHOM
TIaryYyruIoM

* A3pavyyHa HEOIXOAHHU CUIIYy KOYCHA KOYHUILIE Ca [IBEC IMAIly4HULe

* MCXaHHUYKa aHal/li3a 6p3una, OGPTHMX MOMEHATa 1 MEXaHUYKUX CHUJIa HA CUCTEMY
CJICKTPOMOTOP, PEAYKTOP, ITy’KHH TOYAaK M TIOTOHCKA y)KeTHada, ToMohHa yKeTmaua,
y’KaJj, IPOTUB Ter, kabunal)

* KOUHH ypehaj Ha TTOTOHCKO] MAlTMHHU-KOHCTPYKIIOHA PEIIeHha, CHIIE KOUeHa

* KOYHHIIA Ca je/JHOM Iary4oM-II0TpeOHe CHIIe KOueH:a

* KOUHHMIIA Ca IBC HaHy‘{C-HOTpS6HC CHJIC KOUCHa

* TeXHUYKH IOJAIH 3a 0001 KOYHOT KOoJia

* TEXHUYKHU IMOJAAIH 3a KOUHHU ypeba] Cca B€ Mammy4yuIe 1 OTKOYHUM MaraHeToM

* POpaUyH TOTOHCKE MaIIMHE

* TEXHUYKHU YCJIOBU

* MaKCHMaJIaH IPHTHCAK Ha YXKCTHAUH

* IPOpPaYyH KUYAHOT YXKEeTa

* IPOPAUyH TOTOHCKOT €IEKTPOMOTOPA

* IPOpPayYyH BYy4YHOT €JIEKTPOMOTOpa

amdra * U3BPIUH NPOPAYyH MOTOHCKE MAIIMHE * IIPOpPaUyH IyXXHOT PeIyKTOpa

* U3BPILY [IPOPAUYH KUYAHOT YKeTa * IPOpauyH KOYHUIIE

* M3BPIIN IIPOPAYyH IIOTOHCKOT €JIEKTPOMOTOpA * onpehuBame Mace IPOTHBTEra

* U3BPILY [IPOPAYYH IIy’KHOT pelyKTopa * oapehuBame Mace KOMIICH3aILMOHOT YKeTa

* O7[pesM Macy NPOTUBTETA * onpehuBame Op3uHe KpeTama KabuHe

* OZIpeax Macy KOMIICH3aLHOHOT Y )KeTa * IOCTYMAK CTaTUYKOT U JMHAMUYKOT HCIIUTHBAA JTM(TOBCKOT IIOCTPOjeba

* onpesu Op3UHY KpeTama KaBHHE * IOCTYTIAK UCTIUTHBAKa XBAaTa4dKor ypehaja

* 00jacHU MOCTYNAK CTATUYKOT M JMHAMUYKOT HCIIUTHBAbHA * IOCTYyIaK UCIIUTHBaWa ypehaja 3a koHTpoiy ontepehema
JMHQPTOBCKOT MOCTPOjerba * IPUMEHa CaBPEMEHHX COPTBEPCKUX ajaTa 3a MEXaHHIKe chcTeMe Tn(ToBa?

* 00jacHH MOCTYyINAK MCIUTHBAba XBaTadykor ypehaja

* o0jacHU MOCTyNaK HCIUTHBAmba ypehaja 3a KOHTPOITy K/byuHu nojMoBH: MEXaHHUKH CUCTEM, aHAJIN3a, IOTOHCKU MOTOP, PEIYKTOD,
onrepehiema YXKEeTHaua, CHJIa, MOMEHT, Op31Ha, IPOpadyH

* HaBe/le OCHOBHE MOTYhHOCTH Koje Mpy»ajy caBpeMeH!
co)TBEPCKH aaTh 32 MEXaHNKy CHCTeMa JIn(ToBa

Hanomena:

! aHanmM3y MEXaHUUYKOT cuTeMa Tu(Ta ypaauTH 3a B¢ TUIIMIHE KOHGUrypalije, NPBH CHCTEM: TTOTOHCKA yXKeTHhada, MoMohHa yXeTmhada, yxke, KaOHHa, KOHTPA TeT CII0jeH AUPEKTHO Ha
yKe; APYTH CHCTeM: IIOTOHCKA y)KeTHaua, HoOMOlHA y)KeTHaua, y)ke, KabuHa, KOHTpa Ter ca KOTypauoM.
? coprecke anare IM(TOBA ypaauTH MyITUMEAHjIHO, y3 AEMOHCTPALI]jy OCHOBHHX MoryhHocTu codrepexor anara (Hnp:DigiPara® Liftdesigner Basic, nin cindan).

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJANYKO OCTBAPUBAILE ITPOI'PAMA

Ha mpBoM wacy yno3HatH y4eHHKe ca IIMJbeBUMA U UCXOIAMMa HAacTaBe, OAHOCHO yUeha, ITAHOM Paja ¥ KPUTEPHjyMOM U HAYMHUMA OLCHHH-
Bamba, Kao ¥ HAYMHOM pajia y padyHapcKoj yYHOHHUIN/KaOWHETY, TIO/IENIN Ha TPYIE U paclopeioM peann3alije HacTaBe.

O0mnuu Hacrase: Teopuja

MecTo peaju3anuje HacTaBe:

— Teopujcka HacTaBa ce peaiusyje y YUMOHHI/CIIeHjaIi30BaHOM MyJITHMEINjaTHOM KaOHHETY



IIpenopy4yenu 0poj yacoBa no TeMama:

— Omnmtu mojMoBH 1 ponucH o audTosuMa 10 yacosa

— Ypehaju 25 yacoBa

— AHanu3a OCHOBHHX MEXaHMYKHX cucTema iudra: 33 yac

IIpn m3pany omepaTMBHHUX INIAHOBA NOTPEOHO je NeduHUCATH TMHAMUKY pana uMajyhn y BUIy 1a je yueme, Kao U (opMHUpamke CTaBoBa U
BPEAHOCTH, KOHTHHYUPAHH IIPOIIEC U Ja je Pe3yJTar jé CBUX aKTUBHOCTH Ha YaCOBHMA PEATM30BAHUX Pa3IMIUTUM METOACKUM IPHCTYIIOM, KOPH-
whemeM HHbOpMaLKja U3 pa3IMYUTHX U3BOPA, IIPE3CHTOBaHUM BehrM Opoje peanHux IpuMepa 1 y3 akTUBHO yuenthe yueHHKa.

HacraBHe capikaje je HEOIXOIHO Peaar30BaTH KPo3 MPUMEpE IITO BHILE CUTYyalMja U3 PeaHOT KOHTEKCTa, Kopuctehn caBpeMeHe HacTaBHE
MeToJie U cpeacTBa. Tpeba HAcTOjaTH Ja Y4eHHIM Oy1y 0CHOCO0/beHH 3a: CaMOCTAJIHO pelllaBame NMPOOJIeMCKUX CHTYyalHja; MPOHATAKEHE, CH-
CTeMaTH30Bambe U Kopuithewe nHpopMaLja U3 PasIMIUTUX U3BOpa (HIIP. CTPYUHE JIMTEPaType, MHTEPHETa, Yacoluca, yllOeHIKa, KaTauora. .. );
BHU3YEJIHO OlaXkame, nopeheme u ycrnocraBbame Beza n3Mel)y pasnnuutux cajaprkaja (HIIp. MOBE3UBAME Capikaja IMPEAMETa Ca CBAaKOAHEBHUM
HCKYCTBOM, CaJp)KajuMa JIpyTuX IpeaMeTa U Ap.); TAMCKH paj; CaMOIIPOIIEHy COIICTBEHOT 3Hamba M Hallpel0oBamba; IPEe3eHTAllljy CBOjUX pajgoBa u
TPYyMHUX TpojeKaTa U epuKacHy BH3yeIHY, BepOallHy U MMCaHy KOMYHHUKAIH]y Y3, KaJa je To MoTpeOHO 1 oAroBapajyhy aprymMeHTanujy.

[Ipunukom peajiuzauuje HacTaBe UCTahy BAKHOCT MOIITOBamka CTaHAApAa, IPaBIiIa U MPOMHCa y OBOj 00JIaCTH U yKa3zaTu Ha Moryhe mpo-
GieMe Koju ce MOTy IOjaBUTH YCJIe]] HETOLITOBAamba W/UIIN HEeNPUApKaBamba UCTHX. [ojKeJbHO je HacTaBy peann30BaTH Kpo3 BexOe y mapy, mpo-
GeMCcKe MM TIPOjEeKTHE 3aJaTKe Koje Cy MOBEe3aHe ca PeaHUM KOHTEKCTOM Y KOjUMa YUCHHLM paje Ha PasIMYUTUM JIeJIOBUMA 3a1aTKa, UIpajy
pa3NIuUuTE YIOTe U 1ajy pellieha y 3aBUCHOCTH O] KOHTEKCTa y KOME Ce HaJase.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

DopMaTHBHO OLICHHBAbE, KA0 MOJIEI Npahema HalpenoBama yueHHKa, Ce OJIBUja Ha CBAKOM 4acy M CBaKa aKTUBHOCT je 100pa IPUIINKA 3a
NpOLIeHy HAIpeaoBama M JaBame noBparHe nHpopmarmje. [locturayha yduennka je moryhe BpeaHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. IIpouecy
y4eHa); MOCTaBJbabe MTUTaka W/ JaBakbe OIr0BOpA y CKIIay ca KOHTEKCTOM KOjH ce 00jallbaBa; HO3UTHBHOM OHOCY TpeMa OIPEMH; H3paLy
3aj1aTaKa, HCTPAKMBAYKUX MPOjeKaTa M CIL.; IPE3CHTOBAbE Ca/piKaja; TECTOBE MPAKTHMYHHUX BELITHHA, Mpahierme NOCTUTHYTOCTH HCXO0AA, IOMOh
JPYTroBHMa U3 OJIeJbEha Y LIMJbY CaBiajiaBatba rpajiiBa U ci1. Y4eHuke Tpeda 0crnocobsbaBaTi U 0XpaOpHBaTH 12 MPOLEHYjy CONCTBEHH Harpe-
JaK y OCTBapUBaIby MCX0JIa, Kao M Halpe/ak APYTrux yueHHKa, y3 ofroBapajyhy aprymMeHrarujy.

Ha kpajy cBakor yaca wii akTHBHOCTH HAaIPaBUTH KPaTKy aHAIM3y JOCAJAIIbEr paaa, 00aBe3HO MOXBAIUTH YYEHHKA 338 OHO HITO je MOCTH-
rao u 00pa3IoKUTH IITa MOXKe U Tpeba 1a monpasyu n/wim ypaan. [1oTpeGHO je oCMUCIUTH BUIIE THIIOBA PAa3IMYNTHX aKTUBHOCTH Ca IIPOAYKTUMA
Pa3IUYUTOT HUBOA CJIOKEHOCTH M YTBPJUTH OYCKUBAHE MCXOJIE, a IPeMa hUMa U KPUTEPHjyMe BPEIHOBambA.

OnemrBame yUeHHKA ce oBHja y ckiany ca [lpaBuiiHnKoM o0 ouewuBamy. [loTpeOHO je, Ha TOYETKY HIKOJICKE TONUHE, YTBPIUTH KPUTE-
pujyMe 3a onebuBame (y ckiaany ca [IpaBHIHHKOM O OLCHHUBakbY), IPBEHCTBEHO 33 CYMaTHBHO OLCH-HMBAE U Ca HBbUMA YIIO3HATH YUCHHUKE.

CyMaTHBHO oLemNBame CE MOKE M3BPLIMTH HA OCHOBY MOJaTaka MPUKYIUbEHHX (POPMATHBHUM OLICH-UBAEM, Pe3yliTaTa/peliemha mpo-
0JIeMCKOT WJIM IIPOjEeKTHOT 3a/laTKa, YCMEHUX MPOoBepa 3Hama, KOHTPOIHKUX M JoMahnX 3amaTaka, TeCToBa 3Hama M ci1. HaunH yTBphHuBama cyma-
THBHE OIIEHE YCKJIQANTH Ca HHAMBHAYATHHM 0COOHHAMA YYEHHKA.

Ha3sus nporpama: POBOTHUKA

1. OCTBAPUBAIbA OBPA30BHO-BACITMTHOTI PAJJA — OBJIMIIU U TPAJAILE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexo6e IIpakTuuHa HacTaBa Hacrasa y 6roky
1T nm IV 68 nm 62 68 nim 62

Hanomena: y Tabenu je npukasas roguismsy GoHA yacoBa 3a cBaku 00K pajga

2. INJbEBU YUYEIbA:

— Yno3HaBame y4eHHKa ca CTPYKTypoM pobora

— OcmocobJbaBame yUCHUKA 32 IPUMEHY 3Haba U3 TEXHNYKE MEXaHHUKE Ca MEXaHU3MHUMa y 00J1acTH pOOOTHKE

— OcmocobsbaBame yUeHUKA 3a IPUMEHY 3Haba U3 eIEKTPUYHUX [TOTOHA U OIPeME y MEXaTPOHHLHU Y 00JacTH poOOTHKE
— Yo3HaBame yueHHKa ca yIpaBJbakbeM poOoTHMa

— Ocroco0sbaBame y4eHNKa 32 IPUMEHY 3Hama U3 CHCTEMa yIpaBJbama y 001acTi poOoTHKe

— Yno3HaBame y4eHHKa €a CEH30PCKUM CHCTeMuMa poboTa

— Yno3HaBame y4eHHKa ca BEIITAIKOM HHTEJIUTCHIIN]OM H FeHOM BE30M Ca POOOTHKOM

— Yno3HaBame yUeHHKa ca U3BPIIHUM ypehajuma HHAyCTpHjcKuX poOoTa

— Pa3Bujame cBecTH 0 MeCTy poboTa y MEXaTpOHCKHM CHCTEMHMA

3. HABUBHU TEMA, HCXOU YYEBA, IIPEIIOPYYEHU CAAPKAJU U KIbYYHU TOJMOBHU CAJIPKAJA

TEMA e . IPENOPYYEHU CAIPKAJN / KIbYUHHU TOJMOBU CAJIPIXKAJA
ITo 3aBpiueTKy TeMe ydeHUK he OUTH y cTamy 1a:
* o0jacHu nojam podota u aedunuiie podot * [Tojam u pa3Boj pobora
* HaIpaBH pasiuKy M3Mely resepanuja poboTa U H3BPIIK » OYHKIMOHAIHA CTPYKTYpa po0OoTa: OCHOBHH MOACKCTEMH Po0OTa, YI0ra H BpCTe:
HozieTy poOOTCKUX CHCTeMa — KMHEMAaTCKH TIOJICHCTEM
* 6jacHN (DyHKIMOHAIHY CTPYKTypy poboTa — MOTOHCKHU MOACHCTEH
DYHKIHOHATHA * pa3NHKyje HoicucTeMe podoTa 1 00jaCHU BHXOBY YIOTy — MEPHHU U CEH30PCKH HOACUCTEM
CTPYKTYpa podoTa * yTBpau 6poj crenenu cinoboae podora » Kunemarcka oxpehenoct, 6poj crenenu cnobdone
* OIHILE PAJHK MPOCTOP pobOTa H HAYMHE OPHjeHTAIU]e * PajiHu npocTop, Mo3uiKja U OpujeHTaLuja
* 06jacHn (yHKIM]y W3BPIIHKX OpPraHa pa3sHHUX THIIOBA poboTa | * VI3BPIIHK OpraHy, XBaTajbKe U allaTH
Kibyunu nojmoBu: po6oT, cTpyKTypa poboTa




KunemaTuka u JMHAMHUKA
podora

* YTBPAU KOOPAMHATHH CUCTEM poOoTa

* o6jacHn Moryhe Tpancdopmanmje KOopIMHATHOT CHCTEMa
pobora

* HaBEJIC CIIEMEHTE KHHEMATCKOT JIAHIA U Pa3INKyje 3aTBOPEHE
U OTBOPEHE JIaHIIe

* HaBeJIC TUIOBE CTPYKTYPE MHIYCTPH]CKHUX POOOTa M HaBeJIe
NpUMepe BUX0BE IPUMEHE

* }ICCI)HHP]LHC JUPEKTaH U NHBEP3aH KHHEMATCKHA HPOGHCM

» Koopanuathu cucrtem u Tpancdopmarnje

» Kunemarcku JaHum

* Munumaina koHpurypanuja pobora

* TUTIOBM CTPYKTypa HHIYCTPHjCKHX poOoTa:

— IIPaBOyraoHa

— LMJIMHAPUYHA

— cepua

— porarjcka

— SCARA (enr. Selective Compliance Articulated Robot Arm)
. HI/IPCKTHH 1 MHBEP3HU KMHEMATCKH npoGneM

Kibyunn nojmoBu: kuHemMarckn npobiem pobora

TloroHckH cHCTEMH H
MEpPHH CHCTEMH KO

* pPa3NHKyje HOroHe poboTa U BUXOBY HAMEHY

* HaBEJIC OCHOBHE KAPAKTEPUCTHKE I10j¢/INHUX THIIOBA IIOTOHA

* KOMIIapupa NMpEeaHOCTH U HEAOCTATKE PA3INIUTUX ITOTOHCKUX
cucrema pobora

* HaBeC TUITMYHE IPUMEPE YIpaamke IMOToHa

* BpCTe TIOTOHa Ca ’ETOBUM TUIIOBHUMA:

— [IHEYMATCKU U XUJPayJIMYHU MOTOPH poGoTa

— @NIEKTPUYHU MOTOPH poboTa (MOTOPH jeIHOCMEPHE CTPYje, MOTOPH HaH3MEHHUYHE
CTpyje, KOpa4HU MOTOPH)

— CJICKTPOXHUAPAYTIMIHH CEPBOMOTOPH

* TUNMYHU TPUMEPH yTPaibe OTrOHa
» CtpykTypa jeane oce pobota

podora

K/byuHH nojMOBH: IIOTOHCKH CUCTEMHU PoOOTa

» CTpyKTypa ynpaB/badykor cucTeMa pobora

* OCHOBHY €JIEMCHTHU CaBPEMCHHUX YIIPaBJbauKUX CHCTEMA

» CeKBEHIIMjAITHO YIIPaBJbambhe POOOTHMA

+ CepBoynpaBbame pOOOTHMA, TauKa 110 Ta4Ka i KOHTypama
* AanTHBHO yIpaBJbame poboTHMa

* o0jacHn (hyHKIH]jy YIpaBJbauKor cucTeMa podora
* 00jacHM pasJIM4uTe BPCTE yIPaBJbaka PoOOTUMA
* YIOPEAH Pa3IMIUTe BPCTE YIIPaBibamba POOOTHMA
Ynpapbame poGoTHMa

K/by4yHH MOjMOBH: yIIpaB/bauky CUCTEM poboTa

* Viora 1 3Ha4aj CEH30PCKOT CHCTEMa
* TaKTHIIHU CEH30pHU, CCH30PH CHJIC 1 MOMEHTA
* Be3KOHTAKTHH CEH30PHU H CCH30PH 33 MEPCH-E YAaJbCHOCTH:

* o6jacHu (yHKUHMjy CeH30pCKOTr cucteMa pobora
* HaBeJIe TUIIOBE CEH30pa Kojl poboTa
* pa3NHUKyje HaMeHy CeH30pa Koz podoTa

Y. y 6

CeH30pCKHU CHCTEMH KO — ONTHYKH
podora — YATpa3ByYHU
— JlacepcKu

K/by4HH M0jMOBH: CEH30PCKH CHCTEM poboTa

* 00jacHH 10jaM BeIITauKe HHTEIUICHIINje
* o0jacHu puMeHy pOOOTUKE y BEIITAYKO] HHTCIUTCHII]U
* HaBeJIC METOJIC M TCXHHUKC Y BCLHTaqKOj I/IHTCHI/IT‘CHHHjH

. anaM BCIITA4YKE HHTCJTI/ITCHL[]/IjC, LHJBCBH UCTPAXKHUBamkma y 00J1aCTH BEIITauKe
MHTEJIUTeHIITje

*— anaM, BpCTE, HAMCHA, KaPaKTEPHUCTHUKE

* MeTo/ie ¥ TEXHUKE y BEIITAYKO] HHTEITUICHIIN]H

* [Tnanupare 3a1aTaka MOJIe/IMparba:

— IpoGIIeM IUTaHUPaEba [y TAbE

— INIaHUPAamke XBaTama — y3uMama

— IUTaHUPaEbe (PUHOT KpeTama

PoGoTnka u Bemrauka
HHTEJIUTeHIHja

K/by4HH NOjMOBH: BelITaYKa HHTEIUTCHIIN]a

* TuroBK U3BPIIHKX ypeljaja — XBaTauu, aaTn

¢ MexaHHYKH XBaTa4u — THUIIOBH, TIOTOH, YIIPaBJbamkE, CEH30PD
* Ananusa oGjexra

 [lacuBHa ¥ aKTUBHA MPUWJIArOJbUBOCT

* [THeyMaTCK1 ¥ MarHETHH XBaTadn

. AyTOMaTCKa U3MEJbUBOCT U3BPIIHOT WiaHa

* I360p M3BpIIHOr YwiaHa

* HaBeJie TUIIOBE M3BPIIHUX ypehaja HHIycTpUjcKor podoTa

* objacHn (yHKIM]jy U3BpIIHOT ypehaja HHAYCTpHjCKOT poboTa

* U3BPIUY aHAJIN3y 00jekTa 1 U300p U3BpLIHOT ypehaja
W3Bpunm ypehajun
(enn epekTOpH) KO

HHAYCTPHjCKHUX podoTa

K.ley‘lHl/l l'leMOBlrl: XBaTa4yu, U3BPIUHU YJIAHOBU

* IIpumena po6oTa 3a TpaHchep MaTepHjaia i ONCIyKUBamhe MalIHHA
* [Ipumena poboTa y MpoLECHUM Onepanujama

* PoboTn30BaHa MOHTaXa

* PoGoru y drexcnbunanmM TexHoaomkuM hennjama

* CrpykType henuja ca po6oruma

* pasinKyje OCHOBHE IPHMEHE Po0OTa y MEXaTpOHCKHM
CUCTEMHMaA
* oGjacHu 1ojam (uIeKCHOMIHUX TeXHOJIOMKUX fienmja

TIpumena podora « HaBezie CTpyKType hennja ca pobotuma

Kibyunn nojmoBu: npumena pobora

4. YIIYTCTBO 3A JUJAKTHYKO-METOJNYKO OCTBAPUBAILE ITPOI'PAMA

Ha nouerky cBake TeMe YYEHHKE YIIO3HATH Ca IM/bEBHMA M MCXOAMMA, IUIAHOM Pajia U HauyMHHMMa OlehMBamba. HacraBy OBOr mpeamera
peann3oBaTh MOpe] YYHOHHUIE ¥ Y KaOMHETY WM CIELHjau30BaHOj yYMOHHIM ONPEMIbEHO] OroBapajyhiuM HacTaBHUM CpeACTBHMA (POOOTCKA
pyka). [Ipenopyuenu Opoj gacoBa o Temama je cienehu:

» OyHKIMOHATHA CTPYKTypa pobora (3/2 yacosa)

» Kunemarnka u muaamuka pooota (9/8 qacosa)

* [Toroncku cucteMu 1 MepHH cucTeMH KoJi pobota (12/10 gacosa)

* Ynpasssame podoruma (10/8 gacosa)

» CeH30pcKu cucTeMu kof pobota (12 gacosa)

* PoGotuka u BemTauka HHTEIUreHnuja (6 4acosa)

* V3Bpinu ypehaju (ena eekropu) Ko HHIYCTPHjCKUX poboTa (8 yacosa)

* [Ipumena poGota (8 gacosa)

H3yuaBareM OBOT IpeaMera jAaje ce MOryliHOCT ydeHHIMMa Jia YIIOo3Hajy poOOTH3alHMjy caBpeMeHe HHIYCTPHjCKe Mpou3Boame. M3yyasa-
BEM OBOT I'paJilBa yYSHHIN Tpeda a Yrno3Hajy QyHKIMOHATIHY CTPYKTYpy poboTa u Mel)ycoOHy moBe3aHOCT eraeMeHara CTpYKType Y GyHKIHO-
HaJIHY LICJIMHY, IPEHOC KpeTama U onTepehema MexaHn3ama podoTa TOKOM MOCITyKUBaba IIPOU3BOIHUX CUCTEMA, YIIPABJbabeM POOOTHMA TOKOM
pazmy ¥ porpaMupame pajga podora 3a oxpeheHe TexHomouike nporece. OCHOBHA KapaKTEPUCTHUKA OBOT IIPEMETA j€ HeroBa HHTEPANCLHUILUIHHAD-



HOCT, IIITO 3aXTeBa yBehaHu Hamop npodecopa y MPUIIPEMH HACTaBE M YYCHHKA 32 Pa3yMeBambe U yCBajameM 00pel)eHIX mojMoBa, jep je moTpeOHO
HOBE3aTH MaTepHjy U3 BHUIIE HACTABHHUX OOJIACTH.

IIpu ob6panu Teme KunemaTnka um AMHAMHKA po00Ta OCIamaTH CE HA 3HAaMBA KOja Cy YYEHHIM CTEK/IU M3y4yaBameM IpeaMera TexHuuka
MeXaHHKa ca MEXaHU3MHMa.

3a peannzoBame TeMe [1oroHCKH cHCTeMH MepHH CHCTeMH po60oTa TpeGa KOPHCTHTH 3Hama Koja Cy YUEHHIM CTEKJIN y mpeaMery Emek-
TPHUYHY [IOTOHU U OIIPeMa y MEXaTPOHHUIH (€TIeKTPUIHE MOTOPH), Kao U 3Haba U3 IpeaMeTa XuapaylIndHe U THeyMaTcKe KOMIIOHEHTe (ITHeyMaT-
CKH M XuApayandHu Motopu). HactaBHuK Tpeba Ja MpoLneHn HUBO CTEYEHHX 3HAMma yUCHHKA U3 OBUX MpeIMeTa, HaIoTrpaan OBa 3Hamba U MpHiIa-
roid pOOOTHIIH.

V temu Ynpasibambe podoTHMA, OCIIakbaTh Ce Ha 3Haba Koja Cy YUSHHUIM CTeKH y npeamery CHCTeMH yIpaBibarba.

C 003upoM J1a cy ce YUESHHIM CyCpeTalH ca II0jMOM CeH30pa y JIPYrHM CTPYYHHMM IpeJMeTHMa, HACTaBHUK Tpeba Jia MpOoLeHH HUBO CTede-
HUX 3Hamba U3 CeH30pa, HaJoTPaan X U N3BPIIN BUXOB TpaHChEp y JOMEH POOOTHKE.

VY temn PoGoTHka M BemTauka HHTeIUTeHIHja, yIeHUIN Tpeba a cXBare MojaM BEIITAuKe MHTEIWTEHNNje U bEeH 3Ha4aj y TEXHUIN Y
TEXHOJIOTHjH, Ka0 U TEePCIIEKTHBE Pa3Boja.

TIpu peanuzaiuju reme U3Bpuinu ypehaju podora, npuMenuBaTH 3Hama Koja Cy YISHHIM CTEKIH y IpeaMeTy TeXxHHYKa MeXaHHKa ca Me-
XaHM3MHMa U MAIIMHCKH €JIEMEHTH.

V temu [IpumeHna po6oTa, HaBeCTH ILITO BUIIIE PUMEPa U3 TpaKce.

C 003upoM 12 je IpeaMeT TEOpHjCKH, YIeHNKe Tpeba aHUMUpPaTH IPUMEHOM CaBPEMEHNX HACTaBHHX Cpe/CTaBa (IlaMeTHe Tablie, HHTEpHET,
BUeo OuM, poboTcKa pyka...). [IoxkespHO je 1a ce y OKBHPY CBake TeMe KOpHCTe 3aHMMJBbHMBH BHEO 3amucy (IPHHIHI pajia MOTOpa, IIPHHIIAI
paza u mpuMeHa CeH30pa, BEIITauka HHTEIUTCHIIN]a. .. ).

Wmajyhu y BUIy IIUPHHY MOjEIMHNAX TeMa Koje Tpeba CBECTH Ha HEKOJIHMKO 4acoBa (IOTOHCKH CHCTEMH, CEH30pH, pUMeHa pobora...), mpe-
MOPYYHHBO je y4eHUIMMa nati qoMahu 3aatak y BUAy Ipe3eHTauuje (HeKOIUKO yYeHHKa Ja 00paau TeMy WM 10 TeMe KOjy Jaje HaCTaBHUK
W 110 1300py yYEHUKA Y 3aBUCHOCTH OJ] BMXOBOT MHTEPECOBamba) Kojy he mpe3eHToBaTH y TOKy HacTaBe.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YUYEHUKA

Casipxaje mporpama je HeolXOJHO peali30BaTH CaBPEMEHNM HACTaBHUM METoJaMa U CPEACTBHMA. Y OKBHPY CBaKe IPOrpaMcKe LEeNuHe,
ydeHuke Tpeba 0croco0sbaBaTH 3a: CaMOCTATHO TPOHAJIaXEhe, CHCTEMAaTH30Bake U KopuIiheme HHpopMannja u3 pa3IHInTHX H3Bopa (CTpydHa
JUTEepaTypa, HHTEPHET, YacOMICH, YIIOSHHIHN); BU3YeITHO ONaXkame, mopeheme H ycrnocTaBbame Be3a m3Mely pasnnunTux caaprkaja (HIIp. HOBe-
3MBaBkC CajprKaja MpeIMeTa ca CBaKOJHCBHHM HCKYCTBOM, CaJipKajuMa JAPYruxX IpeaMeTa U JIp.); THMCKH Pajl; CaMOIIPOLICHY; MPE3CHTAL]y CBO-
JUX pajioBa U PYNHHUX MpojeKaTa 1 epUKacHy BU3YyeINHyY, BepOallHy U MHCaHy KOMYHHUKALIH]Y.

Ipahemwe HanpenoBamba yuyeHHKa CE OJ(BHja HA CBAKOM 4acy, CBaka akKTHBHOCT je 100pa IPHIINKA 3a NPOLEHY HalPeJOBamba U JIaBame I0-
BpaTHe MH(pOpMalyje, a OLCHHBake YUSHHKA ce OfIBHja Y cKiaay ca [IpaBMiIHHKOM O oLlemuBamy. YUeHHKe Tpeba ocroco0paBaT U 0XpadpH-
BaTH JIa TIPOIIECbYjy COIICTBEHH HaIlpe/laK y OCTBapHBamby 3ajaTaKa peaMeTa, Kao M Hallpelak JpYruX yIeHHKa y3 ofrosapajyhy aprymenramnujy.

CyMaTHBHO OLICH-UBAILE j€ BPEIHOBALE MOCTUTHYha y4eHnKa Ha Kpajy cBake peanan3oBaHe TeMe. CyMaTHBHE OIieHe ce J00Hjajy U3 KOHTPOIHUX
WM MMCMEHHUX PajioBa, TECTOBA, YCMEHOT HCIUTHBAKba, CAMOCTAIHUX WM IPYITHUX pajoBa yueHuka. [Topex Tora, y4eHHIIMMA J03BOIUTH Ja 1ajy
CBOj€ MHUIIUBEH-E O PaIOBIMa JAPYroBa, apryMeHTyjy Jo0pe u JIolle CTpaHe pajoBa, Mpeioxke u3Mene (1ra Ou MpOMEHIJIH, IITa UM Ce CBUALIIO...).

VY (dopmaTuBHOM BpeIHOBaYy HACTABHUK OM Tpedalsio Jla MPOMOBHIIE TPYIHH AMjajor, a KOPUCTH NUTamba Ja OU IeHepucao MojaTKe U3
haukux weja, am 1 Ja MOMOTHE pa3Boj haukux ujaeja, naje yueHUIMMa moBpatHe nHpopmMaluje, a mopparie uHpopmaiije 100ujeHe ol yIYCHHKA
KOPHCTH J1a IPIJIaroH MoAydaBame, 0Xpadpyje yUeHNKe J1a OllebYjy KBAIUTET cBOT pana. V306op mHCTpyMeHTa 3a ()OpPMATHBHO BpEIHOBAME 3a-
BHUCH O] BPCTE aKTHBHOCTH KOja Ce BPEIHYje.

Ha3sus nporpama: TEXHOJIOT'NJA OBPAJIE
1. OCTBAPUBAIBA OBPA3OBHO-BACIIUTHOI' PAJIA — OBJIMIIA U TPAJAILE

HACTABA
PA3PE]] - YKYITHO
Teopujcka HacTaBa Bexoe IIpakTuuHa HacTaBa Hacrasa y 6moky
1T nm TV 68 nm 62 68 nm 62

Hanomena: y tTabenu je npukasaH roguuismby GoHa yacosa 3a cBaku o0JIMK pajga

2. INJbEBU YUEIbA:

— Vno3HaBamwe y4eHHKa ca TEXHOJIOTH]OM MalInHOTPaIbhe

— Yno3HaBame yu4eHHKa ca 00pagHIM CHCTEMHMA U IpoLiecuMa oopaze
— Yno3HaBame y4eHHKa ca IIOCTYIIKOM 00pajie pe3ameM

— Yno3HaBamwe y4eHHKa ca IIOCTYIIKOM OOJIUKOBamba Ae(hOpMUCAHEM

— Yno3HaBame y4eHHKa ca IIOCTYIIKOM M3pajie e10Ba o1l JIUMa

— Yno3HaBame y4eHHKa ca IIOCTYIIINMa JINBEeHa

3. HABUBHU TEMA, HCXOJIU YUYEIBA, IIPEIIOPYYEHU CAJIPKAJU U KJIbYUYHH ITOJMOBHU CAJIPKAJA

TEMA HCXOMH . MPEIIOPYYEHHU CAJIP)KAJH / KJbYYHHU IMTOJIMOBHU CAIPKAJA
Io 3aBprueTKy Teme yueHHK he Outh y cTamy 1a:
* 00jacHHM 10jaM TEXHOIOTHje * [Tojam TexHONMOTHjE
* o6jacHu 10jaM cucTeMa * CucTeMH y MalIMHOIPA/IbU: HOCIOBHH, IPOM3BOIHH, TEXHOJIOMIKH, 00paIHu
* 00jacHHM mojaM 0OpagHOT CHCTEMa » [Ipunpemax, o6pajak, n3pajaak, ToToB 1€0
Veon y Texuoorujy . :ljfsgzrpasnuke m3mely npunpemka, odpajixa, u3paxa, * IIponiecu y metanonpepaluBaukoj HHIYCTPHjH: IIPOU3BOIHH, TEXHOIOMKH U 00paHK
nena nporec

obpane . . . . .
pa * o0jacHu mojam rporeca y Meranonpepahusaukoj unaycrpuju | ¢ Kinacuduxkanuja nocrynaka odnikoBarma 1 o6paje

* HaBeJIe BPCTY Mpolieca y MeTajonpepaliBaykoj HHAYCTpUjU 1
HUXOBE KapaKTePHUCTUKE K/by4HH NOjMOBH: TEXHOJIOTHja, IIPUIIPEMAK, 00paJlaK, U3panaK
* HaBeJIe MOJIeTy MeTozia obpaje




Texosoruja obpaae

* o6jacHu Metoze hopMHpara MOBPLIKHE NTPU 00pagy pe3ameM

* o6jacHN HauMH (OPMHparba CTPYTOTHHE U F-CHE BPCTE

* HaBeJIe CUJIC U TeMIIepaType pesamba

* 00jacHH yriory cpezicTaBa 3a XJiaheme 1 MoJMa3uBamke

* 00jacHU OCHOBHE KapaKTEPUCTHKE 00pae 0JceLameM,
CTPYTaeM, PeHIUCAEM, IPOBIIAYCH-EM, ITIOABEM,
OyuiemeM, OpyIlIeHEM U [adambeM

* HaBeJIe eJIEMEHTE PEXXNMa o0pajie pe3ameM

* Metozae gopMupama NOBpIIMHE IPK 00paan pe3ambeM
« [Iponiec HacTajama CTPYroTHHE

* Bpcre crpyrotune

+ Cuzie u TemIeparype peama

» Cpenctsa 3a xnaheme U noaMa3uBame

+ O6paja ocenameM, CTPYrabeM, PeHNCAEM, TPOBIIAYCHbEM, IIOAmEM, OyIIIeHheM,

OpyLIeHEeM U IIadyameM
* Enementu pexxuma obpajie

* HaBezie BpeTe yekuha u mpeca

* oGjacHN 00paly HCTHCKUBAEM

* o6jacHu 00pay BasbambeM

* 00jaHu M3pajly IABHUX LIEBH

* o0jacHu u3pajy OelaBHUX LEBU

* 00janu 00pajy BydeHmeM: U3paja XKHULa 1 LeBU

pesamen * o0jacHu KpeTama Ha yHHBEP3AJIHUM MalllMHaMa anaTkaMa npu |  Bpere kperama Ha yHUBEP3aJIHHM MallMHAMa ajaTkama y Luiby GpopMupama
nporecy GpopMupama CTPyroTHHE CTPYrOTHHE
* HaBejie BpCTe anara * Bpcre anara u \MX0Ba reoMeTpuja
* OMMIILIE TEOMETPH]y ajaTa * Marepujaii pe3HHX anara
* HaBejie BpcTe MOMONHKX nmprbopa * Bpcre nomolhinux npuGopa
K/by4HH MOjMOBH: CTPYTOTHHA, PSKUM 00paje, Pe3HH aaaTh
* 00jacHU OCHOBHE KapakTepHCTHKe 00paje fedhopMucameM * Kapaxrepucruke obpaje nedpopmucamem
* oGjacHn pa3nuke u3Mel)y eTacTHIHUX U INIACTHYHHX * [Tojam u BpcTa nedopmanuja u HaroHa
nedopmanija » O6nacT eacTHYHOCTH M IIACTUYHOCTH
* o0jacHu neuHUIN]Y HATTOHA U OJETY » O6pazia y XJIaHOM U TOIUIOM CTakby
* o0jacHu JujarpaM 3aBHCHOTH HaroH-xedopmarmja « [Tehwu 3a 3arpeBame
« HaBesie BpeTe nehu 3a 3arpeBame * O6pasa cabujambeM: KOBabe U IPECOBABE
* 00jacHH CIIOOOIHO KOBAbE * C11000/1HO KOBame
OobuuKoBame * 00jacHM KOBame y KalynuMa, BpCTe Kalyna *» KoBame y xamynuma
nedopmucamem * HaBeIe pasimke u3Mely KoBama Ha ueknhuMa U npecoBarba * KoBame BasbameM

* MauuHe 3a KoBarbe U pecoBarme: 4ekuhi, mpece
» O6pajia HCTHCKHBAbEM

» OOpaza BasbambeM

* M3pana nesn

» O0Opasia ByuermeM (M3BIAaYCHEM)

KibyuHu nojMoOBH: Iu1acTHYHO JedopMuUcCarbe, MalllMHEe U ajlaTu

H3spana nenosa o1 iuma

* HaBezie 0CHOBHE KapakTepUCTHKeE MOCTyIaKa U3paje AeI0Ba
o1 TMMa

» HaBenie nozeny nocrymnaka oOIMKOBamba NPy U3pajiu J1eJ10Ba
o1 TMMa

* HaBezie nmoctymnke o0pajie ofBajarmbem

» OGjacHH MOCTyMaK OficeIarmba

* HaBesie oOike HOKEBAa HA MAIIMHCKMM MaKa3ama

» OGjacHu paznuke u3Mel)y npobujama 1 mpocenama

* HaBezie THIIOBE anara 3a Ipo0OHjarmbe U MPOCeNamhe i BHX0BE
JienoBe

» O0jacHM OCHOBHE KapaKTEPHUCTHKE U BPCTE CaBHjarba

» OGjacHH yraoHO CaBHjambe

» OGjacHH KPY)KHO CaBHjambe

» OGjacHM OCHOBHE KapaKTEePHCTHKE 00pajie H3BIaueheM

+ Kapakrepucrrke HocTynaka u3pajie AeIoBa Of JIIMa
» OGpana oyBajambeM

* Oxncename

* [Ipobujame u mpocename

* AJlati ¥ MaLIMHE 3a POOUjarbe U MPOCELALE

*» O6pana caBujameM

* Vraouo ((ha3oHCcKo) caBujame

* KpyxHo caBujame

» O0Opayia u3BIa4YCHEM

KibyuHu nojMoBH: JiiiM, 00paja JuMa

JluBeme

» OGjacHM MOCTYIAK JINBEHa, OCHOBHE ITOjMOBE
* HaBezie Matepujaiie 3a JIiBeHE

» OGjacHu M3pay MeIIYaHuX Kaayra i jesrapa
* Hageie iBauke anare u mpuoop

» ObjacHu py4HY M MALIMHCKY H3pajy Kayna

* OGjacHH MOCTYIIKE JINBCHA

» O0jacHH 3aBpIIHE PAI0BE MPH JIUBCHY

* Hagesie oneparyje KOHTpOJIE OTHBAKa

» HaBenie moryhe rpermike Ha ofIMBIHMA

* OCHOBHH TIOJMOBH O JIUBEIbY

+ CBojcTBa Marepujalia 3a JIMBCHHE

* [loctymnuu anBema

* [lemruany Kanyn, jesrpa

* JIuBauku anatu ¥ npudop

* Py4Ha n MalIMHCKa M3paja Kanyna
* VIMBHU cCHCTEMH

* I'paBHTALIIOHO JIMBEHC

+ JIuBeme y METaTHUM KaJlylHMa

* JIuBewE MO MPHTHCKOM

* LlentpudyranHo auseme

* [IpennsHo nuBeme

+ JIuBeme y MIKOJLKACTHM KaJlylIHMa
* HenpexuHo JMBeHE

« JluBewe y Bakyymy

* 3aBpIIHU PAJIOBH NIPH JIHBEILY

* KonTpona 1 rpeiike Ha O/IMBIMA

K/by4HH nojMOBH: MaTepujall 3a JIMBEH-C, KAIYIIH, je3rpa, IOCTYIIIH JIMBEHa

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJNYKO OCTBAPUBAILE IIPOI'PAMA

Ha MOYETKY CBAKE TEME YYCHUKE YIIO3HATU Ca HUJbEBUMA U UCXOJUMaA, IIJIAaHOM pajJia 1 HAYMHHUMaA OLICIhbUBamha. TeOij CKa HaCcTaBa IpeaMeTa

ce pealn3yje y yIHOHHIH TIPH YeMy Ce OleJbEIbe He e Ha IpyIIe.
TIpenopy4enu 6poj yacosa mo Temama je cienehu:
* YBoj y TexHOJIOTHjy oOpaze (4 daca)
* TexHonoruja obpane pezameM (28/24 yacopa)
» OomukoBame aedopmucameM (18/16 gacosa)

* U3pana nenosa ox mmuma (6 gaca)

* JluBemwe (12 gacosa)

TpuarkoM peanu3anuje TeMa OCIOHHTH CE Ha MPE3HAma YUCHUKA M3 TEXHHKE M TEXHOJIOTH]E, a Y KOPEJIALMjH ca eKOJIOTHjOM M 3aIITHTOM
JKMBOTHE CPEAMHE, MAIIMHCKUM MaTepHjajiiMa 1 eJIeKTPOMAIIMHCKOM IpurpeMoM. M360p Metona 1 00nuKa pajia 3a cBaky TeMy onpebyje HacTas-
HHK y 3aBUCHOCTH OJI HACTaBHHUX CaJpikaja, ClIOCOOHOCTH M MOTpeba ydeHUKa, MaTepHjajHuX M Opyrux yciosa. Kopuctutn BepbaiiHe MeTone
(MeToza ycMEHOT HM3Jarama M AWjajollKa METO/a), MeTo/e JEMOHCTpPAIMje, TeKCTyalHO-MIyCTpaTuBHe MeToze. IIpennoxenn obnunu paga cy
(bpoHTaNHHU, paj y TPYIH, paj y Hapy, UHIUBHIYAJIHH PaJl.



Cazpikaje mporpama je HeOIIXOAHO PEeaM30BaTH CaBPEMEHNM HACTABHUM METOJaMa U CPEACTBHMA. Y OKBHPY CBake IPOTrpPaMCKe LEeNUHE,
y4deHHKe Tpeba 0crocobpaBaTh 3a; CaMOCTAIHO NPOHANAKEHE, CUCTEMAaTH30Bake U Kopuinhieme HHopMalja U3 pasInyuTHX U3BOpa (CTpydHa
JMTEpaTypa, HHTEPHET, YacOIICH, YIOSHHIIH); BU3YEIHO ONaXkame, nopelheme U ycrocTaBibame Be3a u3Mely pasinuuTix cajapxaja (HIp. mose-
3MBambe cajpikaja MpeaMeTa ca CBAKOJAHEBHUM HCKYCTBOM, CaJipXKajuMa JPYTHX MPeaMeTa U JIp.); THMCKH paJl; CaMOIPOLCHY; IIPE3eHTALU]y CBO-
JUX pazoBa U rPYITHHX IpojeKara U e(hMKacHy BU3YeIHY, BepOaHy U IHCaHy KOMyHHKAIH]y.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YYHEHUKA

YV HacTaBM OpHjEHTHCAHO] Ka IOCTH3amby MCXO/a TIpaTe ce M BpeIHYyjy Ipollec HacTaBe U yuema, MocTurayha yuennka (IIpoxyKTH yuema) u
concTBeHu paj. HacraBHUK Tpeba KOHTHHYHPAHO Jia IPaTH HalpeiaK YYeHHKa, KOji ce Orvieia Y HaulHy Ha KOjU YYCHHULH NMapTULHUIHPA]y, KaKO
MPUKYTJbajy TIOAATKE, KAaKO apryMEHTY]y, €Balynpajy, JOKyMeHTyjy uTaA. Jla Ou BpeqHoBame OMI0 00jeKTUBHO Uy QYHKUHUjH yUeHmha, MOTPEOHO je
YCKJIQIUTH HUBOE UCXOJIa ¥ HAUMHE OLICHHBAIbA.

CyMaTHBHO OLICH-HBahE je BpeIHOBamke NOCTUrHyha yueHrKa Ha Kpajy cBake peann3oBane Teme. CyMaTHBHE OLieHE ce J00ujajy U3 KOHTPOII-
HHX WM MICMEHUX PaJioBa, TECTOBA, YCMEHOT HCIHTHBAaba, CAMOCTAIHUX HJIM TPYITHHUX PajoBa YUCHHKA.

VY opmaTtuBHOM BpeqHOBaY HaCTaBHUK O TpebGasio 1a MpOMOBHIIE TPYITHH AWjaJIor, 1a KOPHCTH IHTamka 1a Ou reHeprcao rnoparke n3 hau-
KHX UJieja, ajli ¥ J]a IOMOTHe pa3Boj haukux uzeja, faje ydeHHIIMa IoBpaTHe HH(OpMaIHje, a ToBpaTHe HHpOpMaIje J00HjeHe O yIeHHKa KO-
PHUCTH J1a IPUIAroay Moay4YaBame, 0Xpadpyje yueHHKE J1a OICHY]y KBAJIUTET CBOT pajaa. M300p HHCTpyMeHTa 3a (P OPMAaTHBHO BPEIHOBAE 3aBHCH
071 BpCTE aKTHBHOCTH KOja ce BpeHyje. BpeaHoBame 0CTBapeHHX MCX0/a BPLIMTU KPO3: YCMEHY IPOBEPY 3Hama, MUCAHE IIPOBEpe, KOHTHHYHPAHO
npaheme JOCTUTHYTHX UCXO0/la M HUBOA MOCTUTHYTHX KOMIETEHIIH]a.

IIpaheme HanpenoBama ydeHNKa ce OJ[BHja Ha CBAKOM 4acy, CBaKa aKTHBHOCT je J0Opa MPHIIMKA 32 MPOIEHY HalpeaoBama M AaBame IMo-
BpatHe MH(MOpMaIje, a ONCHUBAKEC YICHUKA Ce OIBHja Y CKJIany ca [IpaBHiIHHKOM O OLCHHBamky. YUEHHKE Tpeba 0Croco0sbaBaT U OXpadpu-
BATH JIa IPOLICHbY]y COINICTBEHH HAIPEaK y OCTBapHBamy 3a/1aTaka IpeaMera, Kao i Halpeiak APyrux y4eHuKa y3 oaropapajyhy apryMeHTaimjy.

Ha3zus nporpama: BEHITAYKA UHTEJIUT'EHIIUJA

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMIIA U TPAJAIBE

Paspen Teopujcka HacTaBa Besxoe IIpakTnuHa HacTaBa Hacraga y 6moky YKynHo
1T v IV 68 mim 62 68 mim 62

2. IU/bEBHU YUYEbA:

— Yno3HaBame ca OCHOBaMa BEIITa4YKe HHTEIUTCHIIH]€ i MAIINHCKOT yUeHha.

— OcnocobJspaBame 3a IPUMEHY BellITadKe HHTEINTeHINje Kpo3 HHTEPAaKTUBAaH HAaulH, CTyAHje CiIydaja U IIPOjeKTHY HACTaBy.

— Pa3Bujame BemTHHA Kao MITO Cy TEXHMKA pellaBama MIpodiieMa U OTKJIambamka Irpellaka, KpUTHIKO Pa3MHIbake, TOTHYKO 3aKJbyINBabE U
KPEaTUBHOCT.

3. HABUBU TEMA, UCXOIU YUEIbA, IIPEIIOPYYEHU CAJIPKAJU U K/JbYUYHHU IIOJMOBU CAIPIKAJA

TEMA L(CECOpLT NPEINNOPYYEHU CAIP)KAJHU / KIbYUHHU ITIOJMOBH CAJIPKAJA
ITo 3aBpiieTky Teme yueHuk he OutH y cramy ja:

* 00jacHH 1ojaM BeIUTa4YKe HHTEIUTCHIH]E; * [Tojam BewTauke HHTEIUTCHIIN]E

* uaeHTH(HKYje KIbydHe noraljaje Koju Cy yTHIIAIH Ha Pa3Boj * MHTenurenTHe OpMaIM30BaHEe METOMOJIOTHje (BEIITAYKe HEYPOHCKe Mpeske, Fuzzy
BEIITaYKe HHTEIUICHIIH]E; JIOTUYKH CHCTEMH, TEHETHYKH JITOPUTMH, eKCIIEPTHH CHCTEMH, UT].)

* 00jacHH yJIOTY MAIIMHCKOT y4era y 001acTH BELITauKe * Mcropuja pa3Boja BeIITauKe HHTEIMICHIIN]e
UHTEJIUICHIH]E; * [IpesncraBibame 3Haba, Pa3yMeBalbe TOBOPHUX je3UKa

* wiycrpyje MoryhHoCcTH prMeHe Bemrrauke nHTenureHnuje Ha | * YUEIE — nHTeInreHTHH POGOTH U TEXHOJIOLIKO [PEIO3HABABE OKPYKCHA,
HpUMepHMa U3 CBaKOJHEBHOT XKHBOTA; IUTaHUpaEbe — PelllaBarbe NpodlieMa, JOHOIICHE OUTyKa — 3aKJbYUHBabe, HCTPAKHBAE

OKPYXKEeHa — ayTOHOMHOCT MOOMITHIX poOoTa
* CUCTEMMU ITPEITO3HABAIbA svna, roBopa u TeKcTa — nocedHo: kaMepa 1 aHaiu3a
VBox y BelItauky JIMTUTAJIHE CIIMKe o0jekara
HHTEJNTeHIH]jy * Viora MalMHCKOT y4erba y 001acTH BEIITauKe HHTCIUICHIMje

* IHTYyNTHBHI NPUMEPH 3a WIIYCTPaLHjy MPHUMEHE TeXHUKA BEIITaYKe HHTEIUTCHI]Ee
+ Crynuja ciydaja — IPaKTHYHY IPEMEPH yIoTpe6e BelTauke HHTECIUTCHIIjE Y
CBaKOZHEBHOM JKMBOTY (mameTHu Kyhuu ypehaju, MeUIMHCKA IMjarHOCTHKA
M 3/IpaBCTBEHA 3aIUTHTA, MaIle U allIMKalHje 3a IVIAHUPAkhe ITyTambe, HHTCPHET
HpeTpakHBa4H, eNeKTPOHCKa Miahama, 6e30e1HOCT U Haf30p, OAHKAPCTBO U
¢duHaHcHje)

K/by4HH NojMOBH: TEXHUKE BEIITAYKe HHTEINTCHIIN]e, MAIIMHCKO yueme, codTBep,
OJJIy4YMBaK€, CUCTEMHU MIPCIIO3HABAKbA — KaMepa U aHaJIn3a JIUTUTAJIHE CIIUKE




Maiunncko y4eme H paj
ca moaanuMa

* OIHIIIC OCHOBHE MIPHCTYIIC U AllCTPAKTHE MOJIEIIC MALIHHCKOT
yuemna;

* Pa3JMKyje BUJOBE H OCHOBHE MPOOIeMe MALIMHCKOT YUerba;

* IMeHYje codTBEpCKe ajiaTe M aIMKalyje KOju MOTy Jia ce
KOPHUCTE 33 MAILINHCKO YUCHE;

* OTHIIIE OCHOBHE TEXHHKE HCTPAXKIBAFba CKYIOBA MOaTaka
PEJIeBaHTHUX 3 MAIIMHCKO YUCH-e;

* OMHUIIIE OCHOBHE TEXHHKE 33 PHKYIUbAbE i KIacH(pUKaInjy
CKyIIOBa [10J1aTaKa;

* HaBe/Ie M 00jaCHHU MPUHIMII Pajia OCHOBHHUX aIrOPUTaMa
MAaIIIUHCKOT Y4eHa;

* o0jacHn 3Hauaj KopHIIhema U BU3yelHu3aluje pe3ynTara
MaIIUHCKOT y4erba;

* 00jacHN IIPUMEHY MAILIMHCKOT yueka Ha IPHMEpy CTyauje
cllydaja cucTeMa npenopyka (recommendation systems);

* Kako MalmHe — HHTEIUTeHTHH poboTH yue?

* ITojam, IprMeHa M 3Ha4aj MaIIHHCKOT yueHha

* [IpunarohaBame pesieBaHTHUX IT0OJATaKa 32 MALIMHCKO y4eHme (IPUKYIbabe,
KacH(UKaIHja 1 OpraHn3alija ojaTaKa)

* AJITOPUTMH MAIIMHCKOT y4erha

* Tymauerbe pesylItara MallHHCKOT y4erba

* [ToGosbIiatbe U BU3yen3aluja pe3yarara MallnHCKOT y4Yetba

* Crynuja ciydaja — Kako Ama3zon u Herduike kopucTe cucteMe npenopyka
(recommendation systems)?

* Crynuja cmyvaja — Kako QyHKIMOHMITY HAalpeHU BeO NPETpakHBauM MOMYT
Google-a?

* Crynuja cyvaja — Kako Siri n Alexa npenosnajy roop?

* Cryauja cnyyaja — Kako GyHKIHOHHMIIY ayTOHOMHA BO3iJIa Komnanuje Tecna?

* Crynuja ciydaja — Kako u3mieqa Iporec CTPATeIKor O/UTyYnBamba y Hrpama Kao MTo
Cy LIax Wix ro?

* Cryauja ciyuaja — Kako BupTyennu acuctenty (eHni. chatbot) oxroapajy Ha nutama?

* Cryauja ciyyaja — Kako GyHKIMOHHMIIY aluIMKalje 3a ayTOMaTcKo [peBoljerbe TekeTa
y peaHoM BpeMeHy?

K/byuHH nojMOBH: MOZIE] MAIIMHCKOT YUeHha, HHTEIMIEHTHH POOOT, alrOPHTAM Yuetba,
CKYTIOBH I10/1aTaKa, PENPe3eHTaTHBHH Y30paK PeIeBaHTHHX I10/laTaKa

Bemrrauke Heyponcke
MpeiKe

* 00jacHH 10jaM aJanTHBHOT MpoILecHpamka HHOopMarja
VHTEJIMTCHTHUX CUCTEMA Ha NIPUMEPY BEIITAYKUX HEYPOHCKUX
MpeKa;

* OIHMIIIE HAYMH pajJa BEIITAYKHX HEYPOHCKUX MPEKa;

* HaBeJIe OCHOBHA CBOjCTBA M BPCTE APXUTEKTYPa BEIITAYKHX
HEYPOHCKHX MpPexKa;

* I/U'lyCprjC TIPUMEHY BEIITAYKUX HEYPOHCKHUX MpEXa Ha
NpUMepy eayKaluoHor MoouiHor podora — uip. LEGO
pobora;

* IPUMEIbYje BEIITAYKE HEYPOHCKE MPEIKE Y IPOLECY
(yHKIMOHATHE anpOKCHMAaIlHje — T'eHepai3anuje,
KiacuduKkanuje U npeauKiuje kopuihemeM cKynosa
PENPE3CHTATUBHUX y30paKa pEJICBAHTHHUX TT0J1aTaKa 3a
MAIIUHCKO YUCHe;

* ITojam u neduHMLMja BeluTauKe HEYypoHCKe Mpexe (BHM)

» OCHOBHA CBOjCTBa, OCHOBHE U JonatHe komnoHente BHM, neypon-npouecupajyhu
eJIEMEHT, (hyHKIMOHATHOCT HeypoHa, Bennanaa BHM, Tononoruja BHM, apxurtekType
1 aITOPUTMH 00y4yaBama BEIITAUYKUX HEYPOHCKHX MPEkKa, TEKHHCKH OJHOCH

* BemTauke HeypoHCKe Mpexe: Kako paje?

* Ctynuja ciayuaja — Kako HHTeIMreHTHH cucteMu (poOOTH, BO3MIIA, JPOHOBH) y4e
KopucTehy BemTauke HeypOHCKE Mpexe?

» [IPOJEKAT: Monenupame 1 cuMyIanuja paja OCHOBHUX BPCTa BEIITAYKUX
HEYPOHCKHX Mpeska IOITyT NeplenTpona, backpropagation u ART-1 HeypOHCKHX
Mpexa.

K/byyHH nojMOBH: aJIanTHBHO NpoliecHpare nHOpMAaLMja, ApXUTEKTYpa BEITauKe
HEYPOHCKe MPEe, HeypOH-OCHOBHH TIponiecupajyhu enemenTr BHM, akrusanmone
(dyHKuHMje HeypoHa, aropuTaM 00y4yaBarma, TSKUHCKH OJHOCH U3Mel)y HeypoHa,
KOHBEPIeHIIMja TPeIIKe yuemha-II00aIHu 1 JIOKAJIHH MUHUMYM, ipumMeHa BHM

T'enepucame mozena
BeIITaYKe HHTeTUTeHIHje

* IIPEro3Ha MpoodIeM U3 CBAKOIHEBHOT KHBOTA Y IOMEHY
OJUTy4YMBaba U MOBEXE MOTYNHOCT HBErOBOT PEelliaBamba ca
MPUMEHOM ofiroBapajyhe TeXHHKe BelITauKe HHTEIUTeHIIHje,
IPEBACXOHO BEIITAYKHX HEYPOHCKHUX MPEKa;

* IPUKYIJba PEIPE3CHTATHBHE Y30PKE PEICBAHTHUX IT0/[aTaka
HoTpeOHNX 3a rpaljee Moziea;

* IpUIpeMa PeIeBaHTHE MOJATKE U TeHEPHILE MOZEI;

* TeCTUPa PeIeBaHTHE IIOATKE U TyMayH Pe3y/Tare MalIMHCKOT
yuema;

* OLICHM KBAJIMTET U3rpal)eHOr MojiesIa MAIIHHCKOT y4eHa;

* KOPHCTH CHCTEM BEILITAYKe HHTCINUICHIIN]E 3a IPEIIO3HABAbE
BEN

* KOPHCTH CHCTEM BEILITAYKe HHTCINUICHIIN]E 3a IPEIIO3HABAE
rOBOpA;

* KOPHCTH CHCTEM BELITAYKE HHTCIUICHIIN]E 3a IPEIIO3HABAE
TEKCTa;

* CrpykTypHpame npodiiemMa y J0OMeHY OJTy4HBarmba

* [Ipukybame pejeBaHTHHUX I0JaTaka, BUsyaiusanuja u pasymesame ([a i je yzopax
noBosbHO penipesentatuBan? Illta nemocraje? IllTa je 3aHMMIBNBO?)

* I'paheme Mozena

— IpunpeMa penpe3cHTATHBHUX Y30paKa pEICBaHTHUX MOAaTaKa

— reHeprcame 1 00ydaBame Mojela

— TECTHUPABLEC MOJICIIa HA PEIIPE3CHTATHBHOM Y30PKY PEIICBAHTHUX MOJAAaTaKa

— TyMauere 1 Bepudukaruja pesynrara 00ydaBama U I0JCIIaBabe TapaMeTpa yuermha

- MPIHI/IMH3aHI/Ija TPENIKE MAITMHCKOT Y4CHha yBO]’)CHxCM HOBUX PEJICBAHTHHUX ITOaTaKa 1
JIOIYHCKO 00y4aBarbe KPo3 MOJICIIaBabe TKHHCKUX 0f[HOCa H3Mel)y HeypoHa

* Pa3yMeBElH:C pe3yiaTaTta NPpUMEHE TEXHUKA BEIITAYKE I/IHTCHP[FCHL[l/le KO
MHTCINTCHTHUX CHCTEMa NPEIIO3HABAbA

* [IPOJEKAT: PazymeBame pana cucTeMa 3a MPEMO3HABAE JIHIA

* [IPOJEKAT: Pa3zymeBame pajia CHCTEMa 3a IPEMO3HaBake roBopa (MoxupHKaImja
KJbYYHHX IapaMeTapa y OKBUPY OCTBapEHOI BUPTYEIHOT aCUCTEHTA KOjU IIPENo3Haje
TOBOPHE KOMaHJIe)

* [IPOJEKAT: PazymeBame (yHKIIMOHATHOCTH CUCTEMA 32 MPEIO3HABABE TEKCTA —
TIPETO3HABamkE CII0BA-KapaKTepa

Kiby4nn nojMoBH: MoJieNIMpame Tpoleca oTy4iBama, yJora U 3Ha4aj
penpe3eHTaTUBHOT Y30pKa, IpoLec 00y4yaBama, TeCTUpame, Bepudukanmja,
KOHBCp]‘CHL{Hja TPEIIKE Y4CHa, CHCTEMH IIPCIIO3HaBakha JIUIa, roBopa u TEKCTa

4. YIIYTCTBO 3A JTUJAKTHYKO-METOJANYKO OCTBAPUBAIBE IIPOI'PAMA U OLIEIbUBAILE

Ha npBoM yacy yrno3HaTH y4eHHKE ca LHJbEBUMa U UCXOIMMa HACTaBe, OJHOCHO y4eHa, IJIAHOM Pajia U KPUTCPHjyMOM U HauMHHMa Olle-
muBama. HactaBa he ce peanmn3oBatu kKpo3 yacoBe BexxOH. Ha mpBuUM yacoBHMa JHCKYTyjeTe ca yYeHUIIMMA O MOjMy, 3Ha4ajy ¥ MoryhHOCTHMa
HNPUMEHE TEXHHMKA BELITAYKe HHTEIUTCHIN]E Y Pa3INYUTHM 00JIacTHMA.

O0mum HacTaBe: Bexoe
Mecto peanu3anuje Hactape: CBU YaCOBH peasin3yjy c€ y pauyHapCKOM KaOHWHETY.
IIpenopyyenn 6poj yacoBa o TemMama:

Tema 1: 4 yaca

Tema 2: 16/14 yacoBa
Tema 3: 24/22 yacoBa
Tema 4: 24/22 yacoBa
Ha vacoBuMa ce 3aip)kaTi Ha HUBOMMA 3Habha Ie(UHICAHUM [VIarojrMa Koju Cy Ha HHBOY 3Hama M pa3ymeBama. Kako je yuenunnma tpeher
pa3pena oBO HPBYU W30OPHM MpeIMET U3 00NacTH BEITayKe MHTEIUTeHIUje, caapiKaje je MOTpeOHO MPUIIarofnuTH HBUXOBOM y3pacty. Caapikaje
YHOTIIYHUTH MPUMEPUMA U CUTYyalldjaMa M3 CBAKOJHCBHOT JKUBOTA. YUCHHIIMMA MPEICTABUTH 3HAuYaj pa3Boja pauyHApCKHX CHCTEMa U pecypca,
MPEBACXOIHO MUKPOMIPOIIECopa, KOjU Cy JOMPUHETH MOTYhHOCTH OCTBapHBama OOMMHUX MapalieIn30BaHUX HyMEPUIKHX U3padyHaBama Koje 3a-
XTeBa MAIIMHCKO YUCHhEe Y OKBHPY BEIITAYKE HHTEIUTCHIH]E.




3a gyacoBe TeMe YBOJ y BEIITAUYKy WHTEIHUICHIN]Y TOTPEOHO je AaTH MHUPOKo MpuxBaheHe neuHMINje BemTauke nHTenureHnyje. [Ipencra-
BUTH MICTOPHjY pa3Boja BeLITAaYKe HHTEIUTCHIINjE TIOYEBIIH OJ] IPBOT MOJIeNIa BEIITAYKOT HEYPOHa M IIPBUX BEIITAYKUX HEYPOHCKHX MpEexa, IPEeKo
HPHUCTYIIA 3aCHOBAHKUX Ha JIOTHIH, EKCIIEPTHUX CHCTEMA 3aCHOBAHUX HA 3HAMbY, 10 HAJHOBUjUX MPHCTYIA 3aCHOBAHUX Ha NyOOKoM yuemy. [Tyrem
CJIMKA U BHJEO CajipiKaja NPeCTaBUTH YUYSHUIMMA KapaKTepUCTHYHE TPUMepe CHCTeMa 3aCHOBAHUX Ha IPHMEHU TEXHHKA BEIITAuKe WHTEIUTCH-
muje, kao mrto cy ELIZA (nporpam koju je xopumheH 3a oOpaxy npupHIHOT je3nka), Deep Blue (mpBu ekcrepTHH cucTeM MMIUIEMEHTHpPAH Ha
IBM cymniepkoMmItjyTepy Koju je mobenuo cBeTckor npeaka y maxy [ apuja Kacmaposa), DARPA Grand Challenge (TakxMu4eme HHUIIUPAHO Y HUJBY
MOACTUIaka Pa3Boja TEXHOJIOTHja MOTPEOHHUX 32 CTBapame MOTIYHO ayTOHOMHHUX Bo3mia), Deep Mind’s Alpha Go (I'ymoB mporpam Aundaro
6a3upaH Ha TyOOKOM Y€y OjadaBarmbeM MoOEIHO je eBPOIICKOT, a 3aTUM K CBETCKOT IIaMIIHOHA, mpodecuonanor ro urpada Jlu Cenona — Bese-
MajcTopa y JPeBHOj KMHECKoj UrpH ro). OCBpHYTH ce M Ha AMCLMIUIHHE 3HAa4ajHe 33 pa3Boj BELITAYKe MHTENUTeHIje. MOTHBHCATH YUSHUKE J1a
AKTHBHO YYECTBYjy M aHAIN3UPajy IpUMepe yHoTpeOe BelITauKe HHTEIUICHIIN]je Y CBAKOJHEBHOM YXHBOTY.

3a yacoBe TeMe Bemrauke HeypoHCKe Mpeke IMOTPEeOHO je NMPEACTaBUTH KOHIENT BENITAYKHX HEYPOHCKHX Mpexa, y3 JeHHHIHUje U 00-
jalImee OCHOBHUX MojMoBa. OCBPHYTH ce Ha TeHEpalIHy apXHUTEKTypy BEIITAYKUX HEYPOHCKHX MpEeXa M IT0jaCHUTH OCHOBHE €JIEMEHTE: Hey-
POH — npolecupajyhiu eleMeHT BelTayke HEYpPOHCKE Mpexe, aKTUBAlOHe (yHKIMje, aJlrOPUTMH yuera. MitycTpoBaTu puMeHy Ha piuMepuMa
(byHKIMOHAIHE anpOKCUMAalje, IpeAnKIrje U KIacu(uKalyje noaaTaka. YIo3HaTH y4eHHKE ca H3a0paHUM MOJENNMa BEIITaYKUX HEYPOHCKHX
Mmpesxa: nepuentpos, BP (enri. back propagation) u ART — 1 Heyponcka mMpexa. [lepienTpoH: apxuTeKTypa, alroputaM ydewa NeplenTpoHa,
npuMepu Kinacudukanyje nogaraka. BP HeypoHcka Mpexa: apxuTekTypa, ajaropuraMm yuema BP Heyporcke mpexe, npumepn npumene. ART — 1
HEYpOHCKa Mpe)ka: apXUTEKTypa, aJropuTaM ydema, npuMepn npuMene. CuMmynuparme pajga u3abpaHux Mojena y oAroBapajyhuM nporpaMcKiM
jesunmma u okpyxxemuma (Python, Matlab Neural Network Toolbox).

3a gacoBe Teme [eHepucame monena Bemrauke naTenureHnyje — [IPOJEKAT: PazymeBame paga cuctema 3a mperno3HaBame Jinia, Moryhe
je tectuparu Beh pasBujeHa copTBepcka periemha kao mro cy facenet (https://github.com/davidsandberg/facenet), deepface (https:/github.com/
serengil/deepface), face recognition (https://github.com/ageitgey/face recognition) mnmu OpenCV (https:/github.com/codingforentrepreneurs/
OpenCV-Python-Series). 3a [IPOJEKAT: PasymeBame pajza cuctema 3a Mpero3HaBambe TOBOpa, MPEIake ¢e TeCTHPame COPTBEPCKHUX aIlInKa-
uja nonyT Apple Siri, Google Now, Microsoft Cortana, Amazon Alexa, Google Assistant. [IPOJEKAT PazymeBame (yHKINOHATHOCTH cCHCTEMA
3a Mpeno3HaBame TEKCTa — MIPEI03HaBamkhe CI0Ba-KapakTepa Moryhe je peanms3oBatu y ¢da3ama. Y WHHIMjAITHO) (a3u YISHHIH IIPHIPEMajy CII0-
Ba/m(pe y TUrHTaTHOM OONMHMKY WK KOpHcTe moctojehe moctymHe ckynose mogaraka monyT EMNIST (https:/www.westernsydney.edu.au/icns/
reproducible_research/publication_support materials/emnist) umu MNIST (http://yann.lecun.com/exdb/mnist/). Cneneha ¢a3a moapazymena npu-
npeMy Ioziataka 3a 00yuaBambe, TeCTUpPakE 1 BaIuAauujy Mojena. HakoH Tora, BpIIY ce reHepucame 1 00ydaBame Moziena BP BemTauke HeypoH-
CKe Mpexe, y3 MoJelIaBame IapaMerapa ydema. 3aBpiHy a3y 4MHU [POoLeC TeCTHPamka U BaJIUAalje Mojena, paheH aHalIu30M OCTBAPEHHX
pesyinTara yuema.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YUHEHUKA

®dopmaTHBHO OIeHUBamke, kKao Mojien pahema HanpenoBamka YIeHHKa, ce OfIBHja Ha CBAKOM 4acy M CBaka aKTHUBHOCT je Jo0pa IprinKa 3a
MIpOLIeHy HalpeoBama U JaBame nospaTHe nHpopmanuje. [locturayha yuenuxka je moryhe BpeHOBaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. Ipormecy
y4ema); IOCTaBJbambe MUTakha W/IITH JaBalkbe ONTOBOPa y CKIIay ca KOHTEKCTOM KOjH ce o0jallmaBa; u3paay 3aJaTaka, HCTPAKUBAYKHUX MIPpOjeKara
U CIL.; TIPE3CHTOBAbE Ca/IpiKaja; TECTOBE MPAKTUYHMX BEIITHHA, npaheme nocTurayha ucxona, momoh apyrosuma U3 ofie/beiba y LIMJbY CaBiiaiaBa-
Ha IPajiiBa U Cll.

TlocebHy maxmy oOpaTnTe Ha YacoBUMa Ha KOjUMA TOCTYjy €KCIEePTH U3 MOjeMHUX O0JIaCTH, BPEJHYjTE aKTHBHOCT YYE€HHKA KOjU MOCTa-
BJbajy IUTAha  aHAINTHIKH Pa3roBapajy.

CyMaTHBHO OIEHHBAbE CE MOJKE U3BPIINTH HAa OCHOBY IOfIaTaka MPUKYIUbEHUX (POPMATHBHUM OICHHBAKEM, PE3yiTaTa/pememna npoouem-
CKOT' MJIM CEMHHApCKOT pajia, YCMCHHUX IPOBEpa 3Hama, KOHTPOIHHUX M JoMahux 3ajaTaka, TecToBa 3Hamwa M cil. HaunH yTBphHBama cymaTuBHE
OLICHE YCKIIAJIUTH Ca HHMBHUYaJIHUM O0COOMHAMa Y4CHHUKA.

Haszus nporpama: JTUTUTAJIHO YIIPAB/bAILE EJIEKTPUYHUM IIOI'OHUMA

1. OCTBAPUBAIBE OBPA3OBHO-BACIIUTHOTI PAJIA — OBJIMIIA U TPAJAIBE

Topnumu hoHJ Yacosa: Teopujcka HacTaBa Bexoe IIpakTuuna HactaBa Hacrasa y G1oky VkynHo
v 62 62

2. IU/bEBHU YUYEIbA:

Ocnoco0sbpaBame 3a II0OBE3UBaE Xap/BEpa eIEKTPOHCKHX IpeTBapaya y [uiby perynanuje Op3uHe Wi No3uiyje;

— OcnocobspaBame 3a y TOBE3MBambEe Xap/Bepa 1 coTBepa 3a peryiamujy Op3uHe MOTOpa jeTHOCMEpHE CTpyje MPUMEHOM jeIHOKBAIPaHOT
qoriepa;

— OcmocobJbaBame 3a y TIOBE3UBAKE XapaBepa U copTBEpa 3a peryianyjy Op3uHe MOTopa jeTHOCMEpPHE CTPYje MPUMEHOM JABOKBAIPAHTHOT
qorepa;

— Ocnoco0sbaBame 3a y IOBE3UBabE Xap/sepa U codrepa 3a coTBepa 3a perynauujy Op3uHe YHUIOIAPHUX U OMIOJIAPHUX KOPAYHUX MO-
Topa

— OcmiocobspaBame 3a y TIOBE3UBakbE Xap/Bepa 1 codTBepa 3a peryianujy no3uiije YHUIONIApHUX U OHITONApHUX KOPAYHHX MOTOpa

— OcmiocobJbaBame 32 y MOBE3MBAKE XapABepa U codTBepa 3a BUIICOP3NHCKO yNPaBJbake TPODHAa3HUM aCHHXPOHHM MOTOPOM MPUMEHOM
(dhpexsenTHOTr npeTBapava u [1JIL]-a



3. HABUBU TEMA, UCXOJU YUYEIHA, IIPEIIOPYYEHU CAJIPKAJU U K/bYUYHU ITIOJMOBHU CAJIP/KAJA

TEMA

ncxoam
ITo 3aBpiieTky Teme yueHuk he OutH y cramy ja:

NPENNOPYYEHU CAIP)KAJHU / KIbYUHHU ITIOJMOBHU CAJIPKAJA

YBoJ y AMTHTAJIHO
ynpaBJbaibe
€JIEKTPUYHHM TOTOHMMA

HABE/I€ OCHOBHE IPEIHOCTU JUTHTAJIHOT yIIPaBbakha
CJICKTPUYHUM IIOTOHHUMa

* HaLPTa OCHOBHY OJIOK IIEMY JJUTMTAJIHOT CHCTEMA 3a
yrnpaBsJbame €ICKTPUIHUM ITOTOHUMa

o0jacHu HAMEHY OCHOBHUX JIeJIOBA Ha OJIOK ILIEMU JUTHTAIHOT
yhupasJbama €ICKTPUIHUM ITOTOHUMa

* HaBeJle OCHOBHE KapaKTEPUCTHKE MUKPOKOHTpOJIEpa
HaMCHCHHUX 3a YIIPABJbAKE CIICKTPUIHHUM ITOTOHUMA
KOPHCTH CO(TBEPCKO OKPYKEHE 3a IPOKPAMUPAIbE
MHKPOKOHTPOJIEPA 3a YIIPaBJbakhe EIEKTPUUHIM MIOTOHUMA
* TECTUPA jeJHOCTABHHH IIPOIPaM Y MHKPOKOHTPOJIEPY

* [IpeAHOCTH JUTHTAIIHOT YIPABJbarba CICKTPHYHIM IIOTOHIMA

* OcHOBHA OJIOK IIleMa JIMTUTAJIHOT YIIPaBJbamkha eIeKTPHIHIM IIOTOHHMA OIIIITE HAMEHE

* OCHOBHE KapaKTEPUCTHKE MUKPOKOHTPOJIEPA HAMCHCHUX 33 YIIPABIbAE
CJICKTPUIHUM MTOTOHIMA

* Co(hTBEpCKO OKPYIKIEHE 32 IPOrPAMUPAbe MUKPOKOHTPOJIEPA 33 YIIPABIbahe
CJICKTPUYHUM MTOTOHMMA

* MMiieMeHTanMja jeHOCTABHOT TECT IPOrpaMa y MHKPOKOHTPOIEPY

K/byunu mojMOBH: TUTHTAITHO YNIPaBJbakke, eIEKTPHYHH TIOTOH, OII0K 1ema,
KapaKTePUCTUKE MUKPOKOHTPOJIEPA 33 YIIPABIbathe eICKTPUYHUM [IOTOHUMA,
CO(hTBEPCKO OKPYKEHE 3a PaJ] ca MUKPOKOHTPOIEpUMA

IoGyana/npajsepcka
K0JI1a y IpeTBapaynMa
eHepreTcKe eJIeKTPOHHKe
€JIeKTPUYHHAX NOTOHA

* HaBeJIe YJIOTY MOOYAHOT/APajBEPCKOT Kol

HaBeJle OCHOBHE KapaKTePHCTHKE MOOYIHUX KOJIa

HOBEXE MHUKPOKOHTPONEPCKY KapTHUILy ca OOy HuM/
JIPajBEPCKUM KOJIOM CHa)KHOT GUIIONIAPHOT TPAH3UCTOPA U
TIpEeTBapaveM ca CHaXKHUM 6HHOJ’[HPHI/IM TPaH3uCTOPOM
HOBEXE MHKPOKOHTPONIEPCKY KapTHUILy ca MO0y HIM/
JIPajBepPCKUM KOJIOM CHAXKHOT H-KaHAITHOT Moc(eTa U
HpeTBapayeM

MOBEKEe MUKPOKOHTPOJIEPCKY KapTHUILy ca HOOyIHIM/
JIPajBEPCKUM KOJIOM CHa)XKHOT I-KaHAJIHOT Mocdera 1
peTBapadeM

HOBEXKE MHKPOKOHTPOJIEPCKY KapTHUILy ca MO0y HIM/
npajsepckuM konom UI'BT-a u nperBapauem

* IIOBE)KE MUKPOKOHTPOJIEPCKY KapTHILy Ca HHTCIPUCAHUM
o0y IHUM/ ApajBepcKuM KoiioM cHaxkHor Mocdera (UI'BT-a)
U IIpeTBapayeM

HMMILIEMEHTHPA IPOrPaMCKO PELICH-E 3a YKIbyUehe U
HCKJbY4EH:E TPAH3UCTOPA CHAare (CTapT/cToI)

* TeCTUPa U3BPIICHE MPOrpama

* IEMOCTPHpPPa Paj XapABEPCKOr Koja

* Ilonynaa/npajeepcka Kojia 3a ynpaBJbakbe TPAaH3UCTOPHMA CHAre,

* OCHOBHE KapaKTepUCTHKe MOOYAHUX KoJia

* IIpuMepH MoBe3NBarka MUKPOKOHTPOJIEPCKE KapTHIIE MOOYIHOT/APajBEPCKOT KOl 1
nperBapaya

* [TacuBHO KOO 3a MOOYhHBame CHAKHOT OMIONAPHOT TPAH3MUCTOPA, CTAPT/CTOM
TpaH3HCTOpa

* [TacuBHO K010 32 TOOYhHBakEe CHAXKHOT H-KaHAHOT MOc(eTa, CTapT/cTom
TpaH3HCTOpa

* [TacuBHO K0JIO 32 TOOYhHBamkE CHAXKHOT M-KaHAHOT MOC(eTa, CTapT/cTom
TpaH3HCTOpa

* [TacuBHO kom0 3a nodyhuBame MI'BT-a, crapr cTon Tpanzucropa

* urerprcana xona 3a noOyhuBame CHAXHUX MOC(HETOBa, CTapT/ CTOI TPaH3UCTOpa

K/by4HH NojMOBH:ITaCHBHO MOOYTHO/IPajBEPCKO KOJIO, HHTETPUCAHO TTOOYIHO/
JIpajBEPCKO KOJIO, KAPAaKTEPUCTUKE MOOYIHUX/APAjBEPCKUX KOJIA, OCHOBHE LIEMe
HOBE3UBaba JPajBEPCKHX KOJa

Perynauuja 6p3une
jenHocmepHor
MOTOpa NMPUMEHOM
jenHOKBaApaHTHOT
yonepa

* 06jacan PWM TexHHKy ynpaBJbarba jeTHOKBaIPAaHTHAM
YOIIEPOM 3a peryianujy Op3uHe jeTHOCMEpHOT MOTOpa

* TIOBEXE MUKPOKOHTPOJIEPCKY KapTHITy ca IpeTBapadeM 1
MOTOPOM

* MIMILIEMEHTHPA aJITOPUTaM YIpaBJbamka 3a Peryanujy Op3uHe
jenHocMepHor Motopa npumenoM PWM rexuuke.

* IEMOHCTPHPA IIOKPETAKLE U 3YCTABIbAE YIIPABIHAUKOT
aJIropUTMa MPUMEHOM CTapT/CTOII TacTepa

* IEMOHCTpPHpA PETyNanujy Op3uHe MPUMEHOM TTOTEHIIHOMETPa
Ha aHAJIOTHOM YJ1a3y MUKPOKOHTPOJIEPCKE KapTHIie

* I3MEPH HAIOH, CTPYjy ¥ Op3uHY MOTOpa 3a MpoMeHy (akTopa
UCIIyHe

* HAL[PTa OCHOBHE PETyIalOHE KapPaKTEPUCTHKE

* PWM TexHUKa yIpaBibama jeIHOKBAIPAHTHAM TPAH3HCTOPCKUM JOIIEPOM 32
peryiaiujy Op3uHe jeAHOCMEPHOT MOTOpa-IPHHIIUII TEXHUKE yIpaBbama U
peryunaije 6p3uHe

* Xap/IBepcKa OpraHu3alyja nperpapaia

* CHHTE3a YIpaBJbavyKor aJITOPUTMA, KOHTPOJIA H3BPIIABamkha MPOrpaMa CTapT/CTom
TacTepoM,

¢ IIpOMCcHa Q)ak'ropa HCITyHEC ITOTCHIIHOMETPOM

Kbyunn nojmosn: PWM TexHuKa ynpaBibama, jeTHOKBAAPAHTHN TPAH3UCTOPCKU
yoriep, peryiaiuja 6p3uHe jeJHOCMEPHOr MOTOPA, CHHTE3a yIPaBJbayKor arOpPUTMA

Perynanuja 6p3une
jenHocmepHor
MOTOpa NPHMEHOM
JABOKBA/IPAHTHOI 4YoIepa

* 00jacHN TEXHHKY YIIpaBJbarmba JABOKBAJPAHTHUM YOMEPOM 3a

perynaiujy Gp3uHe jeJHOCMEPHOT MOTOpa

* TIOBEIKE MHUKPOKOHTPOJIEPCKY KapTHILy Ca XapABEPOM
HpeTBapada U MOTOPOM

* IMIIJIEMEHTHPA aIrOPUTaM yIpaBJbakba 3a Perynanujy Op3uHe
jeaHOCMEepHOT MOTOpa ca IPOMEHOM CMepa 00pTarmba

* IEMOHCTpHPA IMOKPETAKLE U 3yCTABJbALE YIIPABIbAYKOT
aJropuTMa MPUMEHOM CTapT/CTOII TacTepa

* IGMOHCTPHpA peryaanujy Op3uHe IPUMEHOM ITOTeHIHOMEeTpa
Ha aHaJIOTHOM YJ1a3y MUKPOKOHTPOJIEpCKe KapTHIie

* U3MEpPU HAIIOH, CTPYjy 1 Op3uHy MoTopa 3a pany 1. u 3.
KBaJIPaHTy

* Hal[PTa OCHOBHE Pery/aluoHe Kapakrepuctuke y 1. u 3.
KBaJIPAHTY

* JIBOKBaJpaHTHU TPaH3UCTOPCKH yonep y H-MocTy 3a perynaunjy 6p3une obpraHja
JjeIHOCMEPHOT MOTOpa ca IIPOMEHOM Op3HHEe 00pTarmba POTOPA-IPUHIIUIT TEXHUKE
ynpaBJbama U perynanuje 6p3une y 1. M 3. kBagpaunry

+ XapzBepcka opraHu3aluja nperpapada

+ CuHTe3a ynpaBJbadKor alropuT™Ma, KOHTPOJIA H3BPIIaBarka IPOrpaMa CTapT/CTom
TacTepoM,

* [IpomeHa (axTopa HCIyHE MOTCHIIMOMETPOM

K/byuHH nojMOBH: JBOKBAJPAHTHU TPAH3UCTOPCKH YOIEP, perynanuja Op3une ca
IIPOMEHOM CMepa 00pTara, CHHTE3a yIPaBIJhadkor' aIrOpHTMa

Pernaumnja 6p3une
KOPaYHHX MOTOpa

» O0jacHN HaMeHy TTOOY/IHHUX KOJIa 3 YIIPaBJbamhe KOpauHUM
MOTOPOM

* 00jacHN OCHOBHY LIEMy [TOBE3HBarba MHKPOKOHTPOJIEPCKE
KapTulle, IPeTBpada 1 KOPaqHOr MOTOpa

* MIOBEXKE MUKPOKOHTPOJIEPCKY KapTHILy Ca XapABEpOM
peTBapada U MOTOPOM

* MMILUIEMCHTHPA aITOPHTAM YIIPaBJbarba 3a Peryiaimujy op3ute
YHHUIIOIAPHOT KOPAYHOT MOTOPa

* MMIUIEMEHTHPA aITOpPHTaM YIPaBJbarba 3a pPeryiaiujy op3ute
GUITOTAPHOT KOPAaYHOT MOTOPA

* TECTHpA paJ yIpaBba4KOT aJIrOpUTMa

* ¥3MepU HAIIOH, CTPYjy ¥ OP3MHY KOPayHOT MOTOpa

* HalpTa OCHOBHE PETYJIAIIHOHE KapaKTCPUCTHUKE

* [To6y/1Ha MHTErpHCaHa KOJIa 32 Hallajarbe YHHIIONAPHUX M OUIIOapHUX KOPAYHHUX
MoTOpa

* OcHOBHE IIIeMe TT0BE3HBaka MHKPOKOHTPOJIEPCKE KapTHIlE, HOOYAHUX KOJIa i MOTOpa

* OCHOBHH aJITOPUTAM YIPaBJbathba MOTOPOM Yy LIWJbY IPOMEHE Op3MHE YHUIIOIAPHOT
MoTopa (ca 1 6e3 mpoMeHe cMepa obpTama)

* OCHOBHH aJITOPUTAM YIPaBJbathba MOTOPOM Y IIMJbY HPOMEHE Op3HMHE YHUIIOIAPHOT
Motopa (ca 1 6e3 mpoMeHe cMepa obpTama)

* KoHTpoia u3BpliaBarmba nporpaMa CTapt/cToll TacTepoM

* 3aaBambe pedepeHIie MOTCHIHOMETPOM

Kbyunu nojmoBu: noGyaHO KOO, yHHIIONAPHH KOPAYHH MOTOP, OUIONapHH KOPAadHU
MOTOD, aJIrOPUTAM YIIpaBJbarba, perynaiuja Op3une ca u 6e3 mpoMeHe cMepa odpTarma




Perynanuja nosunmuje
KOPAYHHX MOTOpa

* 00jacHU MPUHIMIT peryanuje Mo3uiHje KOPayHOT MOTOpa

* 00jacHM OCHOBHY IIIeMy 3a HMIUIEMEHTAIIN]y peryiaimje
HO3I/IHHjC YHHIIOIAPHOT W/ 6I/IHOJ'lﬂpH01" KOpa4HOT MOTOpa

* UIMIJIEMEHTHPA aJITOPUTaM 32 PeryJalujy Mo3uluje
YHHUITIOJIAPHOT MOTOpa

* UIMIUIEMEHTHPA aJAropuTaMm 3a pPeryanujy Mo3uiuje
GuIIoNapHOT MOTOpPA

* TECTHpA U3BPLIABAKC YIIPABJLAYKOT aJITOPUTMa

* U3MepU IIPOMCHY TO3HLHjE YIVIa 3aKpeTarba POTopa MOTOpa y
3aBUCHOCTH O IPOMEHE pedepeHrie

* HAL[PTA JIUjarpam IPOMEHE yITIa 3aKpeTarma PoTopa y
3aBOCHOCTH OJf IPOMEHe pedeperiie

* OCHOBHU HPHHILMII Peryjialije HO3UIUje YHHIIOIAPHOT ¥ OUIIOIaPHOT KOPayHOT
MoTOpa

» OCHOBHa IlIeMa TIOBE3UBAbHA MHKPOKOHTPOJIEPCKE KapTULIE, XapABEpa IpeTBapaya u
YHHIIOAPHOT MOTOPa

* OcHOBHa IIeMa T10BE3HBaka MUKPOKOHTPOJIEPCKE KapTHIIE, Xap/Bepa epeTpapaia 1
OGunoIapHOr MOTOpa

* CHHTE3a YIPaBJbavyKoOr aJITOPUTMA 33 PEryJalyjy NO3UIHje YHHIIONAPHOT KOPayHOT
Motopa(ca 1 6e3 IpoMeHe cMepa)

* CHHTE3a yIPaBJbavyKor' AJIFOPUTMA 32 PETyJIalujy HO3HIHUje OUIOIapHOT KOPAYHOT
Motopa(ca 1 6e3 IpoMeHe cMepa)

* KOHTpOJIa U3BpIIaBama nNporpamMa Ipexo CTapT/CTOH TacTepa, 3a1aBambe ped)epeHue
TOTCHIHOMETPOM

K/byuHu nojMoBM: peryianuja no3uiuje, ailroOpuTaM ynpabbama, KOHTpoIa
U3BpIIABAHA

Perynauuja 6p3une
ACHMHXPOHOT MOTOpa
NPHMeHOM (peKBEHTHOT
npersapaya u ILJII-a

* 00jacHn HaMeHy QPEKBEHTHOT IIpeTBapaya

* TIOBE3Yyje eHepreTcKe NPUKJbYYKe MPeMa 3a/1aToj IeMI

* [I0Be3yje KOHTPOJIHE TePMUHAJIE IIPeMa 33/1aT0j LIEeMU

* TI0JIe1IaBa MapameTpe GPeKBEHTHOT IIpeTBapaya npemMa
3aXTEBY

* [oJiecH mapamerpe npeTsapada 3a "multi-step speed selection",
peMa 3aXTeBy

* noBexxe aururtanse uznase [1VII[-a u noruranue ynase
KOHTPOJIHOT TepMHHAJIa (DPEKBEHTHOT IIPETBapaya IpemMa
TPUIIOXKEHO] IEMU

* nporpamupa [JIL] 3a umruiemenrtauujy "multi-step speed
control" anropuTamMa ynpasJbarba aCHHXPOHHM MOTOpPOM 6e3
IpOMeHe cMepa 00pTama

* nporpamupa [TJIL] 3a umruiemenranujy "multi-step speed
control" anropurama yrnpaBibarmba aCHHXPOHHM MOTOPOM Ca
MPOMEHOM cMepa oOpTama

* ISMOHCTpHpA ITyIITamhe U 3ayCTaBJbarbe PajJia HOrOHa

* BpIIIK IIPOMEHY NapaMeTapa npeMa 104aTHUM 3aXTCBUMa

+ DpeKBEHTHH TIPETBapad, OCHOBHA CTPYKTypa M HaMeHa

* [Ipuxsbydnun (ppeKBEeHTHOT NPETBpava

* Konrposniu tepMunal GpeKBEHTHOT IPETBapaya, aHaJIOrHH U JUTUTAHY yJIa3u Ha
KOHTPOJIHOM TCpMHHAITY, IPUMECHA

* [TapameTpu (ppeKBEHTHOT HpeTBapada, mapaMeTap JINCTa, IOJCIIaBabe MapaMeTapa

« [TapameTpu nperBapaya 3a "multi-step speed selection”

» [TonenraBame mapamerapa 3a "multi-step speed selection”

» Hauun nosesusama [1JI11-a u KOHTpOIHOT TepMHUHaIa (TEKBEHTHOT IpeTBapaya 3a
"multi-step speed control" anropuram yrpapibarmba aCHHXPOHUM MOTOPOM 6e3 IpoMeHe
cMepa obpTama

* Hauun nose3usamsa [TJIL[-a 1 KOHTPOIHOT TepMHHaia (TEKBEHTHOT IPeTBapaya 3a
"multi-step speed control" anropuram ynpapibarmba aCHHXPOHUM MOTOPOM Ca IPOMEHOM
cmepa obpTama

* IIporpamupame ITJI1I-a 3a "multi-step speed control" angropuram ynpasibarba
ACHHXPOHUM MOTOPOM 0e3 IIpoMeHe cMepa oOpTamba.

* IIporpamupame ITJI1]-a 3a "multi-step speed control" anropuram ynpasibarba
ACHHXPOHHM MOTOPOM Ca IPOMEHOM CMepa 00pTama.

. MMHJ’[CMCHTaL{l/Ija AIrOpuTMa yrnpasJbalkha U TECTUPAKLC U3BPIIABALA.

Kibyunn nojmoBu: GppekBeHTHN NpeTBapady, perynaiuja Op3iHe aCHHXPOHOT MOTOpa,
I0Be3UBame OllpeMe, MoJelIaBake napamerapa, nporpamupamne [1J111-a, Tectupame
paja rorosa.

4. YIIYTCTBO 3A JTUJAKTUYKO-METOJUYKO OCTBAPUBAIBE ITPOI'PAMA

Ha npBom yacy yno3HaTH yueHHKe ca [IUJbeBUMa U HCXOMMa HACTaBe, OJHOCHO y4eHa, INIAHOM paJia ¥ KpUTEPHjyMOM M HAaYMHUMA OLCHHU-
Barba, Ka0 ¥ HAYMHOM PaJia y padyHapCKOj YIHOHUIN/KaOMHETY, ITOEH Ha TPyIe U paclopeioM peaTn3alyje HacTaBe.

JuckyTyjere ca yd4eHHUIIMMAa O BUXOBHM pa3MullUbakbiMa Ha Teme: LlITa ja To aururtanHa koHTpona? Aa Jiu Cy ce HekaJa Cpesid ca OBUM
MOjMOM y JiocafanubeM paay? Ha yBOZHOMM 4acoBMMa YCIIOCTABHTH KOpEJAlMjy ca MpeaMeTHMa MUKPOKOHTPOJICPH M eNCKTPHYHU MOTOHU M

ornpema y MexaTpoHULIU

OO0nuIM HacTaBe: JIAbOPaTOPHjCKe BEKOE
Mecro peasnu3aiuje HacTaBe:

— JlaGoparopujcke BexxOe ce peannsyjy y 1adopaTopuju 3a eNEKTPUIHE TIOTOHE H OTIPEMY y MEXaTPOHHIIA/MEXaTPOHCKE CHCTEME

IIpenopy4enu 6poj yacoBa mo TemMama:

— VBoz y IUIHTAJIHO YIIPaBJbakbe CICKTPUYHUM IIOTOHMMA: J1abopaTtopujcke Bexoe: 6 yacoBa;

— INoOynna/npajBepcka Koia y peTBapadiMa eHepreTcKe eNEeKTPOHHUKE eJICKTPUYHUX MOroHa: Jlaboparopujcke Bexxoe: 9 yacosa;
— Perynanmja 6p3uHe jeTHOCMEPHOT MOTOpa MPUMEHOM jeTHOKBAIPaHTHOT YOIIepa: 1abopaTopujcke BexxOe 9 qacona;

— Perynanuja 6p3uHe jeAHOCMEPHOT MOTOPa IPUMEHOM JBOKBAJIPAHTHOT Yomepa: J1adoparopujcke BexoOe: 9 qacosa;

— Pernanuja 6p3une kopadHux MoTopa: Jaboparopujcke BexoOe: 9 uacosa;

— Perymnanmja no3umuje KopayHIX MoTOpa: Jaboparopujcke BexoOe: 9 yacosa;

— Perynarnmja 6p3uHe acHHXpOHOT MOTOpa IpHMeHOM (pekBeHTHOT nperBapaya u [1J11-a: maboparopujcke Bexoe: 11 yacosa.

Tpu u3paau ONEpaTHBHUX IUIAHOBA MOTPEOHO je neduHucaTH AMHAMUKY paja uMajyhin y BUIy 1a je yueme, Kao u hopMupame CTaBoBa
BPEIHOCTH, KOHTHHYUPAHU MPOIIEC U Ja je Pe3yJiTar je CBUX aKTUBHOCTU HA YaCOBHMA PEAIM30BAHUX PA3IMUYUTUM METOACKUM IPHCTYIIOM, KOPH-
mhemeM HHpOpManja U3 pa3IUUIUTHX U3BOPA, IPE3CHTOBAaHUM BehuM Opoje pearHux mpuMmepa U y3 akTHBHO yderihe yueHHKa.

HacraBze canpikaje je HEOIIXOIHO peaIn30BaTh KPo3 IPUMepE IITO BUILE CHTyallja U3 peaHor KOHTeKcTa, KopucTehr caBpeMeHe HacTaBHe
Metoje U cpencrBa. Tpeba HacTojaT Ja yu4eHUIM Oyay OcHOCOOJbEHHM 3a: CAMOCTAIHO PEllaBame MPOOIEMCKHUX CUTYalllja; NPOHANIAKEHE, CH-
CTeMaTH30Bamke U kopuirheme HHPOpMANja U3 pa3TNINTHX W3BOpa (HIIp. CTPYYHE JIUTEpaType, MHTEpHETa, Jacoluca, yliOeHnKa, KaTajora.. . );
BU3YEJIHO Ollaxkame, nopeheme U ycrnocraBsbame Beza n3Mel)y pasnnuutux cajgpkaja (HIIp. HOBE3UBAME CajpXkaja IpeAMeTa ca CBAaKOAHEBHUM
HCKYCTBOM, CaipyKajiMa APYTHX IPeAMeTa U Ap.); THMCKH paji; CaMOIPOLIEHY COIICTBEHOT 3HaHba M HAIPEI0Bamka; IPE3CHTALN]y CBOjUX paJoBa 1
IPYIHHUX TIpojeKaTa ¥ e(pHKacHy BU3YelHy, BepOaJIHy M MMCaHy KOMyHHUKAIHjy y3, KaJia je To IoTpeOHOo 1 oaroBapajyhy aprymeHTanujy.

IIpunmnkoM peanuzanuje HacTaBe ucTahy BaXXHOCT MOIITOBamkba CTaHAApAa, PaBIiia U MPOMKca y 0BOj o0NacTu U yka3zatu Ha Moryhe mpo-
OeMe KOjH ce MOTY IIOjaBUTH yCIJIe/ HEMOIITOBAka W/WIH HENPHUIPKaBarkba HCTHX.

JlaGoparopuja y k0joj ce peanusyjy BexOe 13 oBora npeamera Tpeba Ja UMa MpUCTyI MHTEepHeTy. [IpuinkoM peanusaliije HacTaBe ycrnocTa-
BUTH MaKCHMaJIHy KopeJanujy usMely mpenmera MUKPOKOHTPOJICPH, eJIEKTPHYHH [IOrOHK U onpeMa y Mexarponuuu u IUIL. V cBakoj miaHupa-
HOj TEMHU HACTOjaTH OCTBPEH-C CBUX IUIAaHMPaHHUX Hcxona. [loceOHy maxkmy oOpaTHUTH XapABEPCKOj CHHTE3U U Mel)ycOOHOM MOBE3MBAaKBY MHUKPO-
KOHTPOJICPCKE KapTHLE, TTOOYIHNX JIPajBEPCKUX KOJIA U EHEPreTCKOT JIeNa MpeTBapaya.

CBe xapaBepcke peanu3aiije ypaauTu Ha 6e30eqHoM Hamony 10 S0V. 3a mpakTHYHY peann3alijy MacHBHHUX MOOYIHHX KOJa KOPUCTHTH
CTaHJapHE eJEKTPUYHE LieMe OAroBapajyhnmx TpaH3ucTOpa cHare. 3a TPaH3MCTOPCKE MOCHE IIpeTBapaie KOPUCTHUTH JpajBepcKa Koiia cepuje
IR21xx (moroncka kosia moctetora). Takolje, npajeepcka kona cepuje IRXXXX MOTY ce KOPUCTUTH U 32 TPAH3UCTOPCKE YOIEepe aKo Ce Kao MPEeKu-
JavyKe KOMITOHEHTE KOPHCTE MOC(ET-0BH.



IIpunrkoM opranu3zaimje 1a00paTOPHjCKUX BE:KOU yUEHHKE JEUTH Yy Malle Tpyme A0 3 y4eHHKa, MOACTUIIaTH TUMCKH paj. [IpakTudna pe-
anM3alrja caapkaja moJapasymMeBa Jia CBaka rpyna yueHHKa Ha pacrojarawmy nuMma cieaehy onpemy: pauyHap, MUKPOKOHTPOJICPCKY KapTHILY, Xap-
JIBEPCKY KapTHIly IpeTBapaya, oxroBapajyhiu MoTop, U3Bope Hamajama, MEpHEe HHCTPYMEHTE 1 IIPOBOJJHHUKE 32 TOBE3UBAE.

TlocebHy maxkmy IOCBETHTH pa3yMeBarby U aHAJIM3H YIIPABJbauKUX aIropuTamMa, XapJBepckoM MOBE3HBakby OlpeMe U Marepujaia, copTBep-
CKOj CHHTE3H YIPaBJbauKNX aJropuTaMa, M TeCTHPAY YIPaBJbAUKUX alropuTama. ¥ OKBHPY NMpUIPEeMHE HacTaBe HACTAaBHHKA 33 peasi3aly]jy
npeaMeTa NoceOHy MaXKmby ITOCBETHTH NPHIPEMH U Pa3paad MPeropydeHHX caApkaja Kao W XapABEPCKOj NpHIpeMH. XapIBepcka IpHIIpeMa
Tpeba na Oyne TakBa qa 00e30ehyje 6e30eman panx yceHHKa ca OMpeMoM Koja y ceOM WHTETpHILE 3aIITHTY O KPAaTKUX CIOjeBa W HEMPaBUIIHOT
yKJby4era (IIPUKJbyUCHha) OlpeMe. 3a TeCTUpPame YIPaB/baykiX aIropuTaMa KOpUCTHTH eJIEKTPUYHE MOTOPE Majle CHare.

3a UMIUIEMEHTALH]y YIPABJbAUKHX aJIrOpHTaMa KOPUCTUTH CTaHIAPHE MUKPOKOHTPOJIEPCKE YIIPaBJbadke CHCTEME KOjH Ce Hajla3e Ha TPXKH-
IITY, ali OHe HanpenHujux nepdopmancu(unp. Arduino mega, wim Arduino due). [ToceOHy nmaxkiy OCBETHTH ITOBE3UBAKY MHUKPOKOHTPOJIEPCKE
KapTuile MoOyIHOT Kojla ¥ eHEePreTCKOr Kojla IpeTBapayda. 3aTo ce Mpernopydyje Aa ce CIOKECHHjU XapABEPCKU MOIENH peau3yjy Kao MOLyIapHH
ypebhaju e he yuennim Bexx6atu npBo Mel)ycoOHO moBe3uBame oaroBapajyhnx xapBeCKUX MOIy/Ia a 3aTHM IPOrpaMUpame H TeCTUPAhE OAT0-
Bapajyhux ympaBipaukux anroputama. [Ipuimkom penamszanyje TeMe O peryianuju Op3uHe aCHHXPOHOT MOTOpa MPUMEHOM (PPEKBEHTHOT MPETBa-
paga u [JIL-a o6paTuTy nmaxmy Ha Mepe 6e30eHOCTH U 3paBJba Ha Pajay ¢ 003UPOM [a ce pay Ha MPEeKHOM HaroHy. [Ipe ykibydema Hamajama
HaXJbHBO MPOBEPUTH HCIPABHOCT EIEKTPHYHNUX Be3a kao u Besa I1JILI-a u KoHTpoIHOT TepMHHANa (pEeKBEHTHOT NpeTBapaya. Kox nmruieHeHTa-
uje ,,multi-step speed control” 6e3 mpomene cMepa oOpTama yueHUIIMMA JAaTh J1a GpeKBEHTHH IpeTBapay Haraja aCMHXpOHH MOTOp ca cienehum
HoJieIIaBambIMa:

— neduHICATH BpeMe yOp3ama/ycropema

— neduHICATH BpeMe Tpajama Hanajama onpeheHoM GpeKBeHIINjoM

— neUHUIATH [a Ce aKTHBUPAbEM TacTepa CTapT MOTOp Hamaja ca ¢pexseniujama 10, 30, SOHz cykiecuBHo o apeljeHoM HHTEpBaly Tpa-
jama U Ja ce Taj HHTepBaJl UKJIMYHO ITOHABJbA CBE JIOK C€ HE NMPUTHCHE TacTep cror, ofgHocHo 10, -30, SOHz ca mpomeHoM cMepa obOprama rie
— 03Ha4aBa CyNpPOTaH cMep 0OpTamba BpaTuiia MOTOPA.

Y cBUM TeMaMa Koje ce OJHOCE Ha peryialujy Op3uHe U I03UIMje YIPaBbauke allrOpUTME Pealn30BaT 3a paji 0e3 oBpaTHE CIpere, OJHO-
CHO paJi y OTBOPEHO]j MOBPATHOj crIpe3n 0e3 paBava Op3uHe mwin no3unuje. CHHTe3a yIpaB/hadKuX ajJrOpUTaMa y 3aTBOPEHO] TOBPATHO] CIPE3H U
MPUMEHa peryiaropa u3iia3e BaH OKBHPa OBOT IIPeIMETa.

IIpenopydene mpojekTHe aKTUBHOCTH™: Y TOKY LIKOJICKE TOAMHE OPTaHU30BATU jeAaH MPOjeKTHH 3afartak. [Ipuimkom miiaHupama mpojeKT-
HMX 3aJjaTaka BOIUTH padyHa o cienehem:

— YYEHHKE MOJICNIUTH Y Mare TUMOBE;

— Y jeTHOM TUMY je 110 3 yYCHUKA;

— (opmuparu ogrosapajyhu 6poj Tema npojeKTHHUX 3ajaTaka HacIpaMm Opoja THMOBA;

— OpPraHM30BaTH MCTPAKHBAYKU pPaJi YUCHHKA Ha TeMy NPOjEKTHOT 3aJaTaka, a IpeMa IpernopyKama 3a peanus3alyjy HalIpeIHHX TEXHHKa

y4ema 1 IPOjeKTHE HACTaBE;

— YYEHHIMMA [aTH JOBOJFHO BpeMeHa Ja o0pajie TeMy MPOjeKTHOT 3a/1aTKa, YKOJIHMKO je To Moryhe mpojekTHHM 3aiaTKoM 00yXBaTHTH U ca-
JpKaje ca J1abopaTopujcKuX BexOH, OMHOCHO, HACTOjaTH MaKCHMAJIHO YCIIOCTaBUTH Kopenauujy nzmel)y TEOPHjCKOT M NMPAaKTHYHOT Jeja
npenMera;

— y OIIepaTUBHOM IITaHy paja IpeaBHACTH oAroBapajyhn Opoj 4acoBa 3a MPE3eHTOBAME MPOjEKTHUX 3a/JaTaKa, IPUMEHOM CaBPEMEHUX METO-
J1a HalIPeIHOT yueHa i MyJITHMEINjaIHe OlpeMe;

IIporpamom mpeaMeTa mpenopyyeHo je Aa MpojeKTHH 3a1anu Oyay y Besu ca Temama (Perynanuja Op3uHe jeAHOCMEPHOT MOTOpa IPUMEHOM
JjeTHOKBaIpaHTHOT Yoriepa, Perynaiuja Op3uHe jeTHOCMEPHOT MOTOpa IPUMEHOM JIBOKBaIpaHTHOT 4orepa, Pernanuja Op3uHe KOpayHUX MOTOpA,
Perynanuja nosunuje KOpauHUX MOTOpa), aJId HACTABHUK MOXKE y Capaiiby ca YYeHHIMa n3adpaTu U HeKe Apyre TeMe Koje Cy Y Be3U ca LUJbEBH-
Ma IpeaMera.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAIE YUHEHUKA

®dopmaTHBHO OIeHUBamke, kKao Mojien pahema HanpeoBamka YIeHHKa, ce OfIBHja Ha CBAKOM 4acy M CBaka aKTHBHOCT je JoOpa IprinKa 3a
MIPOLIEHy HaIpeaoBama U JaBame nmospaTHe nHpopmanuje. [locturayha yuenuxka je moryhe BpeqHOBaTH Kpo3: aKTUBHOCTH Ha 4acy (Tj. Ipomecy
y4ema); IOCTaBJbambe MUTAkha W/IIH 1aBamkbe OATOBOPA Y CKIIaIy ca KOHTEKCTOM KOjU ce 00jallmbaBa; HO3UTHBHOM OJHOCY IpeMa ONIPEMU; U3PaLy
3aj1aTaKa, HCTPAKMBAYKUX MPOjeKaTa U CIL.; MPE3CHTOBAbE Ca/piKaja; TECTOBE MPAKTHMYHHUX BELITHHA, Mpaheme NOCTUTHYTOCTH HCXO0/a, TTOMOh
JPYroBHMa U3 OfieJbeiba y IIMJbY CaBla/laBarba IPajuBa U CJI. Y UeHHKe Tpeda 0crioco0sbaBaTi M 0XpaOpHBaTH J1a MPOLIEHY]y COICTBEHN HANPEIaK
y OCTBapHBamy HCX0/a, Ka0 U HalpeJaK Ipyrux y4eHHUKa, y3 oarosapajyhy aprymenrauujy.

Ha xpajy cBakor yaca wiy akTHBHOCTH HalpaBUTH KPaTKy aHAJM3y JOCAJAIIber paaa, 00aBe3HO MOXBATUTH YYEHHKA 3a OHO IITO je MOCTH-
rao 1 00pa3IoXKUTH IITa MOXKe U Tpeba 1a monpasy u/wim ypaan. [IoTpeGHO je 0CMUCIHUTH BHUIIE THIIOBA PAa3IMYNTHX aKTUBHOCTH Ca MIPOAYKTUMA
Pa3INYUTOr HUBOA CJIOKEHOCTH M YTBPJUTH OYEKUBAHE MCXOZIE, a IpeMa HhUMa U KPUTEPHjyMe BPEIHOBambA.

OuemnBambe y4eHHKa ce OJ[BHja y cKiIaay ca [IpaBHIHHKOM O olielHBamy. [I0TpeOHO je, Ha MOYeTKY MIKOJICKE TOANHE, YTBPAUTH KPUTEPH]Y-
Me 3a OllemHBambe (y ckiIany ca [IpaBUIHUKOM O OLIEHUBAbY ), IPBEHCTBEHO 33 CYMAaTHBHO OLICHUBAE U Ca FBbHMA YIO3HATH yYEHHKE.

CyMaTHBHO OLICHHBAbE CE MOXKE U3BPIINTH Ha OCHOBY I0/IaTaka NPUKYIUbEHUX (POPMATHBHUM OLCHUBAKBEM, pe3yiTara/perema npooiem-
CKOT WJIH TIPOjeKTHOT 3aj1aTKa, YCMEHHX ITpoBepa 3Hama, KOHTPOJIHUX U JoMahux 3ajgaraka, TecToBa 3Hama U ci. Haumn yTBphuBama cymariBHe
OLICHEe YCKJIaJUTH Ca HHIUBHIYaIHUM OCOOMHAMA YUCHHKA.



