2. a IIJIAH HACTABE U YUEIbA 3a

eaJIM3alHjy Yy IKOJICKOM CHCTeMY

1 PABPE] 11 PABPE]] 111 PA3BPE[] IV PA3PE]] YKYIIHO
He/leJbHO TOHII€ He/le/bHO TN III>e He/leJbHO TOIIIIE>e He/leJbHO TOHIIH€ TON e x
T| B H T B ITH B |[IH| T B | IH T B |IIH T B IIH | b T B | IH T B |[IIH| b T B IIH | B
A2: OBABE3HHU CTPYUYHHU
lPEAMETH 10| 5 370 | 185 6 4 259 | 222 | 148 3 10 | 6 105 350 | 210 | 60| 3 8 6 96 256 | 192 | 60 | 830 | 1013 | 550 | 120 | 2513
1 [Exosioruja u 3alitura xXuBOTHE 2 74 74 74
cpenune
2 Texuuuko uprare ca HaUpTHOM 4 148 148 148
reomeTpujoM
3 Mamuncku matepujanu 2 74 74 74
4 IMexaHuka 1 1 37 37 37 37 74
5 |Texunuka dusnka 3 111 111 111
6 [Texuonoruja obpane 2 74 74 148 148
7 |Mexanunka ca MEXaHU3MHMA 1 74 37 74 37 111
8 |OrnopHoCT MaTepHjana 1 37 37 37 37 74
9 |MaumHcku enemMeHTH 1 74 37 2 1 70 35 144 72 216
10 |Kommjyrepcka rpaduka 3 111 111 111
11 [Moneaupaise Manmciix 3 105 60 3 96 60 201 120 | 321
eiemenara 1 KOHCTpyKIHja
12 |Texnonomxku nmocrymniu 2 70 70 70
13 |TexHonoruja MeXaHUUKHX CIOjeBa 1 2 35 70 1 2 32 64 67 134 201
14 |Koncrpyucame 2 3 64 96 64 96 160
15 Ipaxriana nacrasa 4 148 6 210 6 192 550 550
16
[Ipeny3eTHHIITBO 2 70 70 70
|62: U3BOPHU IPEJIMETHU 2 70 2 64 134 134
11360pHY mpeaMeT npeMa nporpamy
1 lo6pasoBHOTr NTpoduna 2 70 2 64 134 134
3
105 3 96 830 2513
k|
Yxynuno A2+B2 10| 5 370 | 185 5 4 259 | 222 | 148 (**5)| 10 | 6 (**175) 350 | 210 | 60 (**5) 8 6 (**160) 256 | 192 | 60 (+*964) 1013 | 550 | 120 (**2647)
VkynHo A2+B2 15 555 16 629 19 (**21) 725 (**795) 17 (**19) 604 (**668) 2513 (**2647)




2.6 IINTAH HACTABE U YUEIbA 3a peanuzanujy npema 3aKoHYy 0 IyaJHOM 00pa3oBamby

1 PABPE]] II PABPE]] 111 PASPEJ] IV PA3PE]] YKYIIHO
HeJe/bHO ropuuIme HeJe/bHO roauuImne HeJe/bHO rofMLIIbe Hee/bHO rofNIIbe rofNIIIbe r
T| B ITH T B ITH B |VKP| T B |VKP T B |VKP T B |VKP| B T B |[VKP| T B |VKP| B T B |IIH| YKP | B
A2: OBABE3HHU CTPYUYHHU
[nPEAMETH 10| 5 370 | 185 6 4 259 | 222 | 148 3 10 6 105 350 | 210 | 60| 3 8 6 96 | 256 | 192 |60] 830 [1013 550 |120] 2513
1 Exosoruja u 3alTHTa )HBOTHE 2 74 74 74
cpeante
2 TeXHUUKO UPTatse ca HALPTHOM 4 148 148 148
reomeTpujom
3 |Mammuscku Matepujamm 2 74 74 74
4 |Mexanuka 1 1 37 37 37 37 74
5 |Texuuuka pusuka 3 111 111 111
6 |Texnonoruja obpane 2 74 74 148 148
7 |Mexanuka ca MexaHH3MHMA 1 74 37 74 37 111
8 |Otnoproct matepujana 1 37 37 37 37 74
9 |MammuHcku eneMeHTH 1 74 37 2 1 70 35 144 72 216
10 JKommjyrepcka rpaduka 3 111 111 111
11 [Moaeamparse Maumciix 3 105 60 3 96 60 201 321
leremenara n KoHCTpyKIHja
12 |TexHOMOWKN MOCTYIIIH 2 70 70 70
13 |Texnonoruja MeXaHUUKUX CIIOjeBa 1 2 35 70 1 2 32 64 67 134 201
14 |Koncrpyucame 2 3 64 96 64 96 160
15 Mipaxriana nacrasa 4 148 6 210 6 192 550 550
16 )
[pey3eTHUIITBO 2 70 70 70
|62: UBBOPHU NPEJMETH 2 70 2 64 134 134
M360pH# npeMeT Ipema mporpamy
1 lo6pasosror npoguna 2 70 2 64 134 134
3 105 3 96 830 2513
Kk
YkynHo A2+B2 10| 5 370 | 185 5 4 259 | 222 | 148 (**5) | 10 6 (**175) 350 | 210 | 60 (*+5) 8 6 (**160) 256 | 192 (60 (**964) 1013 550 (120 (+*2647)
VkynHo A2+B2 15 555 16 629 19 (**21) 725 (**795) 17 (**19) 604 (**668) 2513 (**2647)




Jlucra n360pHMX NMpeaMeTa MpeMa MporpamMy o6pa3oBHOr mpogduiia
PA3PE]]

P6 JIncra m300pHUX peameTa

[ n [ m | v
CTpy4yHH NpeIMeTH
1. AIUTHBHE TEXHOJIOTHj€E 2 2
2. YnpaBibame CUCTEMOM KBaJMTETa 2 2
3. MexarpoHuka 2 2

Ocraam o6aBe3HHn 06JII/I[II/I 06p330BHO'B3CHI/ITHOF paaa TOKOM HIKOJICKE TOAHHE

| PA3PE]] Il PASPEJ] 111 PA3PE]] IV PA3PE/J YKVYIIHO
JacoBa JacoBa 4acoBa gacoBa 4acoBa
Yac o[1e/beHCKOT CTapeIInHe 74 74 70 64 282
Honatau pang * 1o 30 1o 30 1o 30 1o 30 no 120
JonyHcku paxg * 1o 30 1o 30 1o 30 1o 30 o 120
[Mpunpemuu pag * 10 30 10 30 1o 30 10 30 1o 120

* AKo ce ykaxe morpeba 3a OBUM OOJHIAMA pajia




DaKyJTATUBHHU 00 1MIM 00PA30BHO-BACIUTHOI Paja TOKOM HIKOJICKe FOJHHe N0 pa3peauma

I PA3PE/] II PA3PE/] III PA3PE]L IV PA3PE]]
JacoBa JacoBa YacoBa YacoBa
. 10 5 HACTaBHUX JI0 5 HacTaBHUX
Ekckyp3uja 1o 3 naHa JI0 5 naHa nama nana

Jesnk mpyror HapoJa WM HAIIMOHATHE MambHHE Ca €JIEMEHTHMA HAalMOHAIIHE KyIType 2 Jaca HEeZIeJbHO

Tpehu crpanu je3uk 2 yaca HeJleJbHO

Hpyru mpenmetn * 1-2 gaca HeneIbHO

CtBapanauke U cJI000HEe aKTHBHOCTH YUCHHKA (XOp, CEKIIUje U APYro) 30-60 yacoBa roauIme

JlpymTBeHe aKTHBHOCTH — YYCHUUYKN IapIaMeHT, yYeHUYKE 3a1pyre 15-30 yacoBa roxumme

KynTypHa 1 jaBHa NenaTHOCT MIKOJIE 2 pajgHa 1aHa

*[lopex HaBeJCHUX MpeaMeTa [IKOJIA MOKE JJa OPTaHM3Yje, Y CKJIay ca onpee/behbuMa yueHnKa, (JaKyITaTHBHY HaCTaBy W3 IpeIMeTa KOji Cy YTBP)eHN HACTaBHUM IUTAHOM APYTHX
00pa3zoBHMX MpO(HIIa UCTOT WM APYTOT OAPYYja pajia, Kao U y HAaCTaBHUM IJIAHOBMMAa I'MMHAa3Hj€, WIN 110 IIPOTPaMHMa KOjU Cy IPETXO/IHO JOHETH.

OcTBapHBame NIKOJICKOT MPOrpaMa 1o Heae/bama

I PA3PE]] II PA3PE]J] III PA3PE]] IV PA3PEJ
Pa3penHo-4acoBHa HacTaBa 37 37 35 32
MenTopcku pan (HactaBa y 070Ky, ipakca) 0 0 2 2
O0aBe3He BaHHACTaBHE aKTUBHOCTH 2 2 2 2
Marypcku ucnur 3
VKynHoO pagHuX HeJeba 39 39 39 39




ITosena one/bema y rpyne 3a peajinzanmj

Y HIKOJICKOM CUCTEMY

5 TIpeMET/MOLY T TOAMIIELH (POHJ YacoBa Opoj yueHuka y
g BeXxOe MpaKkTHYHA HacTaBa y TPYIH -70
a, HacTaBa OJIOKY
| TeXHUYKO IPTame ca HAIPTHOM I€OMETPHjOM 148 15
MexaHHuKa 37 15
Il | MexaHuka ca MexaHH3MHMa 37 15
OtnopHOCT MaTepujana 37 15
MaIlMHCKHU eIeMCHTH 37 15
Kommjyrepcka rpaduka 111 15
IIpakTr4Ha HacTaBa 148 10
Il | MamwuHCKH eneMeHTH 35 15
Monenuparme MallIMHCKUX elIeMEHATa M KOHCTPYKIIHja 105 60 15
TeXHOJIOUIKY TOCTYIIN 70 15
TexHosorHja MEXaHWIKHX CIIOjeBa 70 15
IIpakTr4Ha HacTaBa 210 10
Ipexy3eTHUIITBO 70 15
IV | Monenupame MAaIIMHCKHX eleMeHaTa U KOHCTPYKIHja 96 60 15
TexHosorHja MEXaHWIKHX CIIOjeBa 64 15
Koncrpyncame 96 15
IIpakTnyHa HacTaBa 192 10
Ionena oe/berba y rpyIe 3a peajiuzanujy npemMa 3akoHy 0 1yajJHOM 00pa3oBamy
= | TpeamMeT/Moay TOAWIIEGH (POHJ YacoBa 0poj yueHuKa y
§ BexOe ydeme Kpo3 | HacraBay Tpymu -10
g pan OIIOKY
| TexXHHYKO IPTamke ca HAIPTHOM I€OMETPHjOM 148 15
MexaHuka 37 15
I MexaHuKa ca MeXaHU3MHUMa 37 15
OTIopHOCT MaTepHjaia 37 15
ManHCKH eIeMeHTH 37 15
Kommjyrepcka rpaduka 111 15
IIpakTH4yHa HacTaBa 148 10
Il | MamuHCcKH elleMeHTH 35 15
Monenuparme MaITHHCKUX elleMeHaTa M KOHCTPYKIIHja 105 60 15
TeXHOIONIKHU MOCTYIIITH 70 15
TexHoJIOTHja MEXaHWYKHX CII0jeBa 70 15
IIpakTH4yHa HacTaBa 210 10
IIpeny3eTHUIITBO 70 15
IV | Monenupame MaITHHCKAX €IEMEHATa U KOHCTPYKIHja 96 60 15
TexHoJIOTHja MEXaHWYKHX CII0jeBa 64 15
Koncrpyucame 96 15
ITpakTnyHa HacTaBa 192 10




Ha3us npenmera:

EKOJIOT'UJA U BAITUTA )KUBOTHE CPEJIMHE

lNopummu Gona yacosa:

Teopuja: 74

BexOe: 0

npaktuiHa HacTtaBa:(

0110k Hacrasa:0

Pazpen:

npBH

nibeBu yuema:

- llpommpuBame 3Hamka 0 MPEAMETY UCTPAKUBAHA U 3HAYA]y €KOJIOTH]e.

CxBatame CTpyKType exocuctema / buocdepe u mporieca Koju ce y lbbiMa 0J1BUjajy.

PazymeBame 3Hauaja OMOIMBEP3UTETA 32 ONICTAHAK KUBOTA HA 3€MJBH.
[pommpuBame 3Hamka 0 OHOCY YOBEKa MPEMa KHBOTHO] CPEIIVHU.

Yno3HaBame ca ojMoBUMa 3aral)er-a ¥ TOKCUKOJIOTH]e.

V no3HaBame cazarahuBameM Ba3ayxa, BOJE U 3eMJBUINTA U MepaMa 3aIlTHTEe

Ymo3HaBame ca paguoakTUBHUM 3aralBameM, OMOIOMIKIM e(heKTHMa U Mepama 3aIlTUTE O] PaIujallije
Yno3HaBame ca U3BOpHUMa 3arajuBama XpaHe 1 MepaMa 3alITUTe XpaHe of 3arahuBama.

Yno3nasame CallpyHIUIINMa IMOJIMTUKE U IpaBa 3a 3alTUTY )KUBOTHE CPCAUHE.

Yno3HaBame ca o0munmma npahema npoMeHa KBUINTETa U 3alITUTE )KUBOTHE CPEANHE.

TEMA

nucxoau
Ilo 3aBpuieTKy TeMe yueHUK he OuTh y cTamy na:

TIPEIIOPYUYEHU CAJIPXKAJU / KJbYUHU [IOJMOBU
CAJTPKAJA

OCHOBHH TIOjMOBH €KOJIOTH]E

JIeQUHUIIE TIPeIMET UCTPAKUBAA U 3HAUYa] EKOJIOTH]e

00jacHU CTPYKTYpy eKocucTemMa

00jacHHU Tpoliece KOjU ce OIUTPaBajy Y eKOCUCTEMY

aHanu3upa MehycoOHe oHOCe OpraHM3ama y JIAHIMMa HCXpaHe
o0jacHu cTpyKTypy Onocdepe

aHan3upa ONoreoxeMujcKe MuKIryce y onocdepu

yTBphyje 3Hauaj OnoIMBEp3NTETA 32 ONICTAHAK KUBOTA HA 3eMJBbH

Jedununmja, nmpenMeT UCTpaKuBamba U 3Ha4aj eKOJIOTHje
CTpyKTypa exocucTeMa

[Iporiecu Koju ce OUrpaBajy y EKOCUCTEMY
buonusepsurer

brocdepa kao jeAMHCTBEHU €KOJIOIKH CUCTEM 3eMJIbe

YoBeKOB OTHOC TIpeMa
KHBOTHO] CPETUHH
(arTpOmOTEeHM (haKTOp)

00jacHU 1OjMOBE KUBOTHA CPEJMHA U AHTPOIIOTEHH (HaKToOp
o0jacHM HeraTWBaH YTHIA] HaBee KiIacu(UKaIH]jy eKOIOMKHUX
(dakTopa 4YoBEKa Ha )KUBOTHY CPEIUHY

JKuBOoTHA cpe/iriHA ¥ €KOJIOMIKH (DAaKTOPH

Knacudukaiyja exoyomkux pakropa

VYTuiiaj pa3Boja 40BeYaHCTBA HA KMBOTHY CPEIUHY TJI00ATHO U
JIOKATHO

IIpoMeHe y )KUBOTHO]j CPEIMHU MOJT YTUIIajeM YOBEKa:
npoMeHe GU3MYKHUX yCIoBa CpeInHe, TPOMEHE y CacTaBy
JKHBOT CBETA, MHTPOAYKIH]a.

3araleme U TOKCHKOJIOTHja

o0jacHU 1ojMOBe 3araljeme U 3allTUTa )KUBOTHE CPEANHE
00jacHU TIOjMOBE TOKCHH U TOKCHKOJIOTH]a,

KJacu(HKyje TOKCUKAHTE U TOKCHYHE eekTe,

o0jacHM MOTYHHOCT HeyTpalln3aliyje ITETHOT JIEjCTBa TOKCUHA
o0jacHu 3Hauaj ynpaBibarba pU3UIHMA

W3Bopu u Bpcte 3arahjuBama >KUBOTHE CPEIMHE
TokcHKOJIOTH]a U EKOTOKCHUKOJIOTH]a, Kilacudukaimja
TOKCHKaHATa

Tokcuunu eheKTH - BpCTe U HAYHMHU TPOBaha, MyTarcHo,
KaHILEPOTeHO B TEPATOTeHO JIjCTBO

3apaBcTBeHE TocaeanIie (HEPBHU, IMYHH, CHIOKPUHU CUCTEM )
MOryhHOCT HeyTpanu3aiuje




Pusuty - ynpaBipame, XeMHjCKU yIiecH (aKIUICHTH)

3araljuBame ¥ 3a1ITUTa
Bazayxa

HaBeJle U3BOpE | Kiacudukyje 3aralyjyhe marepuje y Ba3myxy
00jacHH HAaCTaHAaK M TOCIICUIIE O30HCKHUX PYIIa, KUCEIUX KHIIA 1
edekTe crakiieHe Oarre

oOjacHu Be3y uzMelyy caobpahaja u 3araljeHocTr Bazmyxa, HaBeJe
MmoryhHocTH Kopuiihema eKOJIOIIKOT TOprUBa

o0jacHu npoOemM rimobarHoT 3araluBama

00jacHU MOCIeuIIe JiejcTBa Ha OMJBHU U JKHBOTHEGCKH CBET U
JbYJICKO 3/IpaBJbe

o0jacHu Moryhe Mepe 3amThuTe Bazayxa of 3araluBama

UzBopwm 3aralema, kinacudukanyja 3aral)yjyhux marepuja u
BUXOBH e(PEKTH

ITocnenuia 3arahema: edekar cTakiaeHe OamTe, KUCENe KHIIe,
030HCKE pyIie

VYTHiaj BpeMeHa 1 KiiuMe Ha acpo3araljeme

Bazayman u xorHeHn caoOpahaj u 3araluBame Ba3myxa
Eneprercka nmotporima caBpeMEHOT Y0BeKa, OOHOBJBUBHU U
HEOOHOBJFUBH PECYpPCH, OHOIN3EN

Edexrtu 3araljema Ha )XKUBH CBET U 3/IpaBJbe JbYAH

Mepe 3amTute Bazayxa oj 3araljuBama, MpOIMHCH
ABHOKOMITIaHHja

3araljeHocT Basayxa y JIOKAITHO] CPEIUHH

3aralhuBame U 3amITHTa BOJA
Kao KHBOTHOT pecypca

HaBejle U3Bope 3araljuBama BoJie M KIacupUKyje KaTeropuje Boaa
10 KBAJIUTETY

pas3nuKyje MPUPOAHO, XEMHUjCKO, PU3NUKO U OUOJIOMIKO
3araljuBame BoJa

o0jacHU MoBe3aHOCT 3araljuBama Ba3ayxa v BOJIE U 3HAYA]
npeuunihaBama OTHAJHUX BOAA

pasiuKyje Kareropuje Bojaa y3 nomoh OMOMHIUKATOpa

W3Bopu 3araljuBama Bona, ofgpelhrBame KBaIUTETa BOJIE
Hauwnn 3arahuBama: XeMujcKo, OHMOJIOMIKO, (PU3UIKO
3arahuBame Bojie MyTeM 3araljeHor Bazayxa

Hauwnan n Metoze npeunnthaBama OTIaTHUX BOJAA
KonTpona kBanmTeTa BoJE y JIOKATHO] CPEIUHA

Mepe 3amture Boja oJ1 3arahuBama

3arahjuBame u 3amTUTA
3eMJBHILTA

o0jacHU KpHUTEpHjyMe 3a oApeBamke KBaIuTeTa 3eMJBHIITA,
HauyMHe 3araljBarmba M yrpoXkaBamba 3eMJbUINTA

o0jacHU MPOOIIEM JIEMTOHOBAKa YBPCTOT KOMYHAITHOT W OMACHOT
OTIaJa ¥ 3Ha4aj CMamUBamka KOJINYMHE KOMYHAITHOT OTIa1a
o0jacHM 3Hayaj perHKIaXKe U MPUMEHE Mepa 3a 3aIUTHTY
3eMJBUINTA 0J1 3araljuBama

KBanuTer 3eMJpHIITa U KPUTEPHjyMH KBAIUTETA

Hauwnm 3arahuBama 3eMJbHIITA

UspcTe oTnajHe MaTepuje U3 rpajia, omacHe MaTepHje
OOpana, ynpasibame, Ipepajia | ACNOHOBAbE, OTIATHUX
MaTepuja, CAHUTapHE JCTIOHH]e

ITpon3BoHM TpoIecH ca Mabe 0TI/, PELUKIAXA - [10jaM,
pUMEpH

PaZ[I/IoaKTI/IBHO 3aFabI/IBaH>C u
3alTHUTa

neuHUIIE 110jaM pagujanyje,

HaBeJIe BPCTE U U3BOpE paaujaiyje (IpUpoHe U BEIITAYKE)
HaBeJIe TOCIIe/INIE PAIMOAKTUBHOT 3aral)iBama JKUBOTHE CPEHHE
Y TI100aTHA TIPO0OIIEM HYKJI€apHOT OTHaia

HaBeJle Mepe 3alITUTE U HAYMHE KOHTPOJIE pajiujalyje Y >KUBOTHO]
U PaJIHOj CPEIUHU

PagnoakTuBHOCT, M3BOPU M BPCTE paanjalyje, MPUPOAHA U
BEIlTaYKa PagHOaKTUBHOCT

[ocnenurie pajgroakTHBHOT 3araljuBarmba 10 )KUBE CUCTEME
Hykneapuu otnaz - mojam u kinacudukanyja, rao0amiHn
po0JIeM JETIOHOBAMA

Mepe 3amTure o1 paadjaiuje y )XUBOTHO] ¥ PaHO] CPEIUHH,
JI03BOJBEHE JI03€ 3padcHha

3aFaI)I/IBaH>€ " 3allITUTAa XpaHE

pasznukyje (U3NIKO, XeMH]jCKO, OMOJIOIIKO U PaIlOaKTUBHO
3araljuBame XpaHe,

objacHum 31paBcTBeHE epexTe 3araleHne xpane

pasnrKyje Moryhe Mepe 1 HauWHE 3aIlITUTE XpaHe o] 3araljuBarma
u 00jacHU 3Hayaj 31paBe UCXpaHe

M3pajiy COTICTBEHHU HENIEJbHU jEIIOBHUK Oa3upaH Ha NPUHIUINIMA
3[]paBe UCXpaHe

Hauunu 3arahusama xpane

Edexru 3aral)ene xpane Ha opranuzaM, OHoOaKyMyJiaimja
Mepe 3amTuTe XpaHe of 3arahuBama, 3Ha4aj 3IpaBOT HAYMHA
HCXpaHe




[IpaBo 1 3aKOHCKa peryiatuBa | ¢ 00jaCHU BaXKHOCT 3aKOHCKOI' PeryJidcara 3allTHTE U OUyBarba  [IpaBo Ha 37paBy JKUBOTHY CPEIAUHY

3a 3aIlTUTY )KUBOTHE CPEIUHE JKUBOTHE CPEIUHE e YcraB PenyOnuke CpbOuje, Apxycka KOHBeHIIH]ja, beuka
KOHBEHIIWja 3a 3alITUTY 030HCKOT OMOTa4ya, MOHTpealicKu
mportokoi, [{IUTEC xonsernmja, HATYPA 2000, /IynaBcka
kommucyja, CaBcka KOMHCH]a

o OksupHa koHBeHnuja YH o npomenu kinume u Kjoto

IIPOTOKOJI
e 3aKkoH O 3aIUTUTH NPUPOJE
MOHHUTOPUHT CUCTEM U e JedUHUIIE T0jaM MOHUTOPUHTA, HaBEe BPCTE U 3HAUA] o MOHUTOpUHT, 3Ha4aj U BPCTE
3alITUTAa IIPUPOE MOHUTOPHHIA e 3amrTyTa NPUPOAE U NPUPOIHUX N00apa - HalMOHAIHH
e HaBeJe OOJIMKe 3aLITUTE IPUPOAE U MPUPOIHUX JoOapa MIAPKOBHU U NPUPOIHU pe3epBaTH

e HaBejze 00MuKe OMOMOHUTOpPHHTA 32 paheme 3araljeHoCTH
Ba3jlyxa, BOJIC U 3eMJBHIITA Y OKPYKEHY

YIIYTCTBO 3A JMJAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOTPAMA

Ha moveTky cBake TeMe y4eHHUKE YIIO3HATH Ca IUJEEBHMA U HCXOIMMAa,ITIAHOM pajia 1 HAYMHIMA OIICH-HBAha.
[Ipenmer ce peanmu3zyje Kpo3 TEOPHjCKY HACTABY Y YUHOHUITU MPU YEMY Ce OJIeJbehe He Ieu Ha rpyre. [Ipenopydyenn Opoj yacoBa mmo Temama je cienehm:
e OcHoBHHU TOjMOBH ekoioryje (8 yacoa)

e UYoBeKOB 0JIHOC ITPeMa )KUBOTHO] CPEeIMHU (aHTpororeHu dakrop) (8 yacosa)

o 3araheme u ToKcHKoNOryja (8 yacona)

o 3araljuBame u 3amTuTa Basayxa (14 yacosa)

o 3arahuBame ¥ 3alITHTA BOJIA KA0 )KUBOTHOT pecypca (8 yacora)

o 3arahuBame 1 3amTHTa 3eMJBHINTA (§ YacoBa)

o PammoaktuBHO 3arahuBambe u 3amTuta (6 yacosa)

o 3araljuBame u 3amruTa Xpase (6 uacona)

o IIpaBo 1 3aK0HCKa peryiaTHBa 3a 3alITUTY JKUBOTHE cpeaune (4 yaca)

e MOHUTOPUHT CHCTEM U 3aIUTHTA IPUpoJie(4 yaca).

[Ipunkom peanuzaiuje TeMa OCIIOHUTH Ce Ha Npe3Hama yUeHHKa u3 pusuke, xemuje u ouosoruje. [Ipenopyka je 1a ce HaBoje MPUMEPH U3 MPAKCE ca MOCEOHUM aKIIEHTOM
Ha 3aral)ere )KUBOTHE CPEMHE WHIIYCTPHjCKUM OTIIAJIOM.

W360p meTona u o0siMKa pajaa 3a cBaky TeMy ojpelyyje HacCTaBHUK Yy 3aBUCHOCTH O]l HACTaBHHX CaJipKaja, CIOCOOHOCTH M MOTpeda yueHHKa, MaTepHjaHuX U JPYTHX yCIIOBa.
Kopuctutu BepbaiiHe MeTozie (MeTo/1a yCMEHOT M3Jiarama u Ajaiolika MeTo/1a), METOIe IEMOHCTpAIHje, TeKCTYaIHO-HIyCTpaTiHBHE MeTo e, [IpeiiokeHn 00auiu paja cy
(bpoHTaNTHHM, paj y TPYIH, paj y napy, HHAMBUAYaIHH pal. Takolhe, nmpernopyka je mpuMeHa pojeKTHE HacTaBe, a HEKe O] TeMa MOy OUTH: pelMKIaXa OTIIaIHOT MaTepujaia
y HHAYCTPHjH; OOPKUBH Pa3Boj 1 uHxycrpuja 4.0.

YIHYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YYEHUKA



Y HacTaBHM OpHjEHTUCAHO] Ka JOCTU3alky UCX0/a MpaTe ce U BPeaHYjy MPOoIleC HACTaBe U yueHwa, MocTUrHyha yuenrnka (MpoAyKTH yuerma) U concTBeHu pal. HacraBHuk Tpeda
KOHTHHYUPAHO Ja IpaTH HalpelaK YIeHHKa, KOjU ce Orjie/ia y Ha4ylHYy Ha KOjU YYSHUIM NapTHIHINPAjy, KaKo IPUKYIJbajy MOJAaTKe, KaKo apryMEeHTY]y, eBalyHpajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame Omio 00jeKTHBHO U y (PYHKIN]U yUuerma, MOTpeOHO je YCKIIAIUTA HUBOE NCX0/a U HAauWHE OleHhIBamba.

CyMaTHBHO OLIEB-MBamk-E je BpeAHOBAmkE MOCTUTHyha y4eHnKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OIeHE ce T0OHjajy U3 KOHTPOIHUX WM MMCMEHHNX PajoBa,
TECTOBa, yCMEHOT NCIIUTUBAKA, CAMOCTATHUX WU IPYMHUX PaJoBa YUCHHUKA.

YV ¢dopMaTHBHOM BpeIHOBakY HACTABHUK O Tpebaio 1a mpoOMOBHIIE TPYITHH JTHjaJIoT, 1a KOPUCTH MHUTamka 1a Ou reHeprcao nojarke u3 haukux munaeja, i u Ja IOMOTHE
pa3Boj haukux uneja, naje ydeHHIIMMAa IOBpaTHe WH(opMaIlyje, a IoBpaTHe nHpopMaIrje Jo0HjeHe 01 ydeHIUKa KOPUCTH J1a TIPIIIaroIH ITOy9aBame, 0Xpadpyje YIeHUKe 1a
OLICHY]y KBaJIUTET CBOT paaa. M360p nHCTpyMeHTa 3a (OpMAaTUBHO BPEAHOBAKE 3aBUCH O] BPCTE aKTUBHOCTHU Koja ce BpenHyje. Kana je y nmurtamy HIIp. IpakTHYaH pas
(TMMCKH pajn, MpojeKTHa HacTaBa, TEPEHCKa HACTaBa M CIIMYHO) MOXKE Ce MPUMEHHUTH YeK JIUCTA Y K0joj cy MPUKa3aHu HUBOM MOCTUrHyha yueHHKa ca rmoka3arejbuma
HCITyI-CHOCTH, @ HACTaBHUK Tpeda Ja 03HauH MOKa3aTelb KOjU OJIroBapa MOHAIIAbY YUCHHKA.



Hazus npenmera:

TEXHUYKO INPTAIE CA HAHIPTHOM I'EOMETPUJOM

lopummu Gona yacosa:

teopuja: 0

BexOe: 148 npakTuyHa HacTasa:()

0110k HacTtasa:(0

Pazpen:

npBH

nibeBu yuema:

- Ocmoco0spaBame YICHHKA J]a CaMOCTaTHO u3pal)yje jeqHocTaBHe TeXHHUIKE IpTeke moMohy mprudopa

- Ocnoco0bJbaBame Y4€HHUKa Ja CaMOCTaJIHO YUTa TEXHUYKE LPTEKE
- Pa3BI/Ij arbC TAYHOCT, YPEAHOCTH U NPCUU3HOCTH KO YYCHUKA

TEMA

nucxoau
[lo 3aBpuIeTKy TeMe yueHuK he OuTH y cTamy na:

TIPEIIOPYUYEHU CAJIP2KAJH / KJbYUHU [IOJMOBU
CAJIPKAJA

Cranmapau U TEXHHYKH IPTEK

KOPUCTH TIPUOOP 32 TEXHUYKO PTAHHE .

Martepujan u npudop 3a pajn

n3abepe CTaHIapIHy pa3Mepy, TUIIOBE JIMHU]ja U popMat o Cranmapauzaiyja u CTaHAapIu
pTeKa e Bpcre, popmarn, 03HaUaBamke M MAKOBAKHE TEXHHIKHUX LPTEKA
ona0epe U MOIYHU 3arjaB/be U 03HAYU TEXHUUKH LPTEXK o Pasmepa

MO3HAaje CTaHAap/Ie U BIXOBY IPUMEHY o TumoBu u nebspuHE TUHTjA
pTa y pasmepu e 3aryiaBba M CACTABHUIIC
I'eomeTpHjcKO HpTambe W3BEJIC OCHOBHE I'€OMETPUjCKE KOHCTPYKIIHj€ Y PaBHU e OCHOBHE reOMEeTPHjCKEe KOHCTPYKIIH]je: Mmapaeie, HopMalie,

KOHCTpYHILE NapajeaHe U HopMalHe [IpaBe

KOHCTPYHILE CUMETpalle TyXKH U YIiIoBa .
craja reoMeTpHjCKe eJIeMEHTE JIYKOM 3a/1aTOT ITOJYIPEYHHUKA .

cUMeTpaje Ay>KU U yria
Kpugse nmuauje
Criajambe KpUBUX U IPaBUX JIMHH]A

HarnprHa reomerpuja

KOHCTPYHILIE IPABUIIHE MHOTOYTJIOBE o KoHCTpyKIIWja npaBUIIHUX MHOTOYIJIOBA
MIPEIo3Ha U pa3jikKyje BPCTe MpojeKinja e Bpcre npojunuparma
HAIpTa OPTOrOHAIIHY MPOjEKIH]Y jeIHEe U BUIIE TaYaKa Ha e OpujeHTanuja y mpocTopy, KBaApaHTH U OKTAHTH

jenHy paBaH .

HalpTa HOPMAJIHY (OPTOTOHAJIHY) MPOjEeKIIHjy jeIHE 1 BUIIIC

OpTOroHaJIHO MPOjULIUPAHE, TIOTIICAH, U3MIICAH U IbUXOB
pacmopen

Tavyaka Ha JBe PaBHU o Ilpojunmpame Tauxe
HalpTa HOPMAaJHY (OPTOTOHAJIHY) NIPOjEeKIM]y jeAHE 1 BULIIE o IIpojunmpame nyxxu- npase
Tavyaka Ha TPU paBHU o [Ipojunupame paBaHCKHX F€OMETPHjCKHUX CITHKA

HaIpTa MPOjeKIINjy PaBHU HA paBaH .
NpUKa)Xe IPeAMETE Y OpTOrOHAIHUM IPOjeKIIHjama .
HalpTa U30METPHjCKU U3TJIe]l Ha OCHOBY ITPABOYIJINX M3IJIEAa | o

Liprame Tpeher usrieaa Ha OCHOBY JiBa JaTa
PaBaH, TparoBu paBHH
AxcoHomeTpHja (M30MeTpHja)

Hp aBWJIa TCXHUYKOI IpTakba

KOTHpaA CJIICMCHTC IpEMa CTaHAApANMa TCXHUYKOT IpTakba .
YHECC O3HAKC 3a TonepaHque Ha TCXHUYKHUM LPTCIKHUMaA (]

YUTa TEXHUYKE IPTEXKe, aHATTU3NpPa UX, JUCKYTyje, youaBa

IpelIKe U HCTPaBIha X .
CKHIIMpPA U HaIpTa jeTHOCTABHUjE JICJIOBE y MIPECEKY .
HaIpTa IpeaMeTe Koju ce 00palyjy mocTymnuma pydde .
o0pajie, CTpYTrameM CIOJbAlIbUX MOBPITUHA, TI0IAHEM .

Kotupame

Tonepanuuje nyXuHa, yriaoBa, 00JIHKa U MOJI0kKaja, CI000JHIX
Mepa

O3HavaBame CcTarma MOBPILIU- KBAJIUTETa 00paljeHuX MOBpPIIH
[Ipeceny MaIMHCKHUX JEI0BA

IIprame MalIMHCKUX eJeMeHaTa

Yurame, AUCKYTOBAKE U aHAIN3a TEXHUUKUX LPTEXa




PaBHUX MOBPIINHA, OPYIICHEM paBHUX MOBPIINHA, CTpyrameM, | o CKHIMpame U HeroBa yjaora y TeXHHIKOM IPTamby
rJIoamkeM U OpyllemheM peMa 3aJaTiM TUMeH3ujama 1 Lprame mpema 3a1aTUM AUMEH3HjaMa

MO3HATUM TEXHHYKHM IPTEKAMA W3pana uprexa nerapa

I[prame je THOCTABHUjUX CKJIOTIOBA

YIOYTCTBO 3A JUJAKTUUYKO-METOAUYKO OCTBAPUBAIGE ITIPOTPAMA

Ha modeTky cBake TeMe yueHHKE yIIO3HATH ca IIJbEBUMA U UCXOJMMA, IUTAHOM Pajia U HAYMHUMA OIICHHBAbhA.

[Ipenmer ce peanmsyje Kpo3 BexOe y KaOMHETY 3a TEXHUUKO IpTame. [[puimkomM ocTBaprBama mporpaMa oJeJbemhe ce JIenn Ha rpyne A0 15 ydenuka. [Ipemopydenu 6poj
YyacoBa 1o TeMama je cieachu:

* Crangapau ¥ TeXHUIKY 1pTex (12 gacosa)

* T'eomerpujcko nprame (18 wacoa)

e Hanpraa reometpuja (40 yacosa)

* IlpaBuna Texauukor 1prama (78 gacona).

[MpunukoM peanu3aiyje TeMa OCIOHUTH CE Ha MpeA3Hamka YUeHUKA U3 MaTeMaTriKe U TEXHUKE U TEXHOJIOTHje U3 OCHOBHE MIKoJje. [Ipernopyka je 1a ce MpUIIMKOM OCTBapUBamba
nporpaMa m3palyjy 3aganm koju he ce mpUMemHBAaTH y MPAaKTUYHO] HACTABM W CTPYYHUM mpeameTruma. KopucTuTH caBpemeHa HacTaBHa CpelcTBa M oArosapajyhe
KOMIIjyTepPCKe IMporpame.

N360p MeToma u 00MKa paja 3a cBaKy TeMy ojpeljyje HacTaBHUK y 3aBUCHOCTH Off HACTaBHUX CaJpiKaja, CIIOCOOHOCTH M MOTpeda YIeHHKa, MaTepPHjalTHUX U APYTUX YCIIOBA.
Kopuctutu BepbanHe meroe (METOAa YCMEHOT M3jIarama U JUjajollka MeTo/a), METoJe AEMOHCTpAIHje, TeKCTyalHO-MIyCTpaTUBHE METOJe, MEeToAe TpadUuKUX pajIoBa.
[Mpennoxenu 06Uy pajga cy GpOHTAIHH, paja y TPYIH, paj y napy, HHAUBUIYAIHH Pa.

VY Toky peanuzanuje mporpaMa noTpedHo je u3paauTH yeTupu rpadudka pana uz cinenehux odnacru:

o Irpaduuku pag: Cranmapiu U TEXHHYKH [PTEKH

o Il rpaduuku pag: ['eoMeTpujcKo HpTamkbEe

o I rpadmukm pax: M3pana nprexa gerasba (Ipeceiy, KOTHPamke, TOJIEPaHIfje U KBAIUTET 00paje)

o IV rpadmukm pax: Liprame n pa3paja nprexa cKiIona Ha OCHOBY CKHIIE CKIIOTIA.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

Y HacTaBM OpHjEeHTHCAHO] Ka JOCTH3alky UCXO0JIa TIpaTe ce U BPEAHY]Y IPOIIEC HACTAaBe U Y4eHa, MocTurayha yueHuka (poJIlyKTH y4ema) 1 CONCTBeH! paj. HactaBHuK Tpeba
KOHTHHYHPAHO Jla TMpaTH HAIpeIaK yueHHKa, KOjH Ce Oriefla Y HauMHy Ha KOJM YUYEHHIIM MapTHIUIIUPAjy, KaKO MPHKYIJbajy MOAAaTKE, KaKO apryMEHTY]y, CBaIyHpajy,
JOKyMEHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y (PYHKIHUjU YUeHa, MOTPEOHO je yCKIaJAUTH HUBOE UCXO0a U HaUMHE OLCHUBaba.

CyMaTHBHO OIICH-UBAKkE je BPEeJHOBame MOCTUTHYyha ydeHHWKa Ha Kpajy cBake peanu3oBaHe Teme. CyMaTHBHE OlleHe ce J100Wjajy W3 KOHTPOJHHX WM NMHCMEHHX PajoBa,
rpaM4KHUX pajioBa, TECTOBA, YCMEHOT NCIUTHBAbA, CAMOCTATHUX WK TPYITHUX PaJI0Ba YICHUKA.

VY ¢opMaTHBHOM BpeqHOBamY HACTABHUK OW Tpebasio ja MPOMOBHIIE TPYIHH AWjaJIOr, Ja KOPUCTH NMUTamka 1a OM reHepucao mojaTke u3 haukux wjeja, ajau U Ja MOMOTHE
pa3Boj haukux uzeja, naje yueHUIIMMA NOBpaTHe nH(popManyje, a moBpaTHe HHGopMaluje JoOHjeHe o] yIeHHKa KOPUCTH J1a IPWJIAroIu ToAy4aBamke, 0Xpadpyje yUeHUKe Ja
OLICHY]y KBAJIUTET CBOT paja. M300p mHCTpyMeHTa 32 (OPMATHBHO BPEIHOBAE 3aBUCH O]l BPCTE aKTUBHOCTH KOja Ce BpelHYje.



Hazug npenmera:

MAIMWHCKHU MATEPUJAJIN

lNogummsu GoHT Yacosa:

teopuja: 74

BexOe: 0

npakTHYHa HacTasa:(

osrox Hacrasa:(

Pazpen:

npBH

[upeBu yuemwa:

Cruname 3Hamba 0 CBOjCTBUMA MAITMHCKUX MaTepHjalia

Cruname 3Hama 0 BpcTama M KapakTeprcTHKaMa TEXHHYKOT TBOKa, yennka, 000jeHUX MeTala 1 HeMeTana
Crumame 3Hama 0 BpcTaMa TEPMHYKE U XeMHjCKOTepMHIUIKe 00paie MaTepujaia
PasBujame crtocOOHOCTH 32 MPUMEHY 3Hamkba 0 MAITHHCKUM MaTepHjaanMa y IPaKkcu

TEMA

nucxoau
1o 3aBpuIeTKy TeMe yueHHuK he OuTH y cTamy aa:

TIPEIIOPYYEHU CAJIPXKAJN / KJbYUHU [TOJMOBU
CAJIPKAJA

CBojCcTBa MAIIMHCKUX MaTepujaa

HaBe/IC 3HAauaj U MMOJIey MAIIMHCKUX MaTepujaja

OITHIIIe XEMHjCKa CBOjCTBA MaTepHjalia

o0jacHU QU3NYKa 1 MEXaHNYKa CBOjCTBA MaTepHjalia
pasiuKyje rmojaMm Mace, TeKHHE, TEMIIEPaType TOILbCHA,
SNIEKTPUYHE W TOIUIOTHE TIPOBO/IJbUBOCTH MaTepHjajia

OYHTa BPEIHOCT 3aTe3He YBpcTohe, TBpJohe  KMIIaBOCTH ca
JMjarpamMa Wim U3 Tabesa U CXBaTH IHXOB pell BeTHIHHA
Mperno3Ha OCHOBHE METO/IC HCITUTHBAKA MEXaHUIKHX,
TEXHOJIOIIKUX U XEMHjCKUX CBOjCTaBa MaTepujaia

WCITUTA CBOjCTBAa MaTepHjaja y 1adopaTopuju

HaOpOju OCHOBHA TEXHOJIOMIKA CBOjCTBA MaTepHjaia U CXOTHO
TOME MOTOHOCT 3a oapeheHy BpcTy oOpaze

Nperno3Ha MojaBy M IITETHOCT KOPO3Hje KOJ METATHUX IPOU3BOAA
pa3arKyje HaYMHE 3aIITUTE O] KOPO3Hje

3Hauaj, mo/iea ¥ BpCTa MAIIMHCKUX MaTepHjaja
XeMujcka CBOjCTBa MaTepHjaia

®du3nvKa cBOjCTBA MaTepHjalia

MexaHU4Ka CBOjCTBa MaTepujajia

HcnutuBame MEXaHMYKUX CBOjCTaBa MaTepHjaia
TexHomomIKa CBOjCTBa MaTepHjala

TexHomomIKa HCIMUTHBAKa MaTepHjaa
HcnuTtuBama Matepujasia 6e3 pasapama
Kopo3wuja u 3amrura marepujana o Kopo3uje

CtpykTypa MeTasia u jierypa

OIMMIIE MOHOKPHUCTAJIHU, NIOJIMKPUCTAJTHHA U aMOp(i)HI/I 00JIHUK
MaTepujaia

MOpEeM OCHOBHE TUIIOBE KPHCTAHUX PEIISTKH KOJ MeTaa
neduHHIIE TIPOLEC KPUCTAIM3AIlMje U HAIpTa aujarpam xiahema
OITHIIIE CBE OCTAJIe THIIOBE JieTypa 0e3 IpTama aujarpama u
OUYHMTAaBaIba cacTaBa ¢ase

AMOp(HH U KPUCTATHU MaTepHjan
Kpucranna rpaha marepujana
[Iponec kpucranuzanuje

Kpucranu nerypa

Texanuko TBOXKheE

HaBeJle OCHOBHA CBOjCTBa XeMHjcKH uncTor Fe u ommie mojase
TIpH 3arpeBamy U Xiahemy

HaBezle CTPYYHE TepPMUHOJIOTHje Y Be3u Fe

HaBe/le OCHOBHE CBOjCTBA CHPOBOT I'BOXha

HaBelle OCHOBHA CBOjCTBA IMBEHOT T'BOKha M yTHUIa) mpuMeca Ha
ETOB KBAITUTET

Xemujcku uncto Fe
Cuporo reoxhe
Jlueno reoxhe




OIHIIIE TOCTYMAK JJ00Ujarbha CHBOT JINBA

o0jacHHU CBOjCTBa M MOTYhHOCTH NIpUMEHE CHBOT JIMBa
HPENo3Ha 0CTalIe BPCTE JIMBEHOT TBOKNa U BbUXOBY IPUMEHY Y
paKkcu

Yenmux

HaBeJle OCHOBHA CBOjCTBA YeIHKa

00jacHHU yTHIIaj YTJbeHUKA Ha MEXaHUYKE KapaKTePUCTUKE YESIINKa
HaBeJle YTHIIaje CTATHUX U JIETHpajyhux enemMeHaTa Ha CBOjCTBa
qeJnKa

UACHTH(HKYje o3HaKe yenuka no SRPS

HaBeze KIacH(uKanyjy 4emKa Ha KOHCTPYKIIMOHE U alaTHe
YeJnKe

omuIlIe HaMeHy Hajuenrhe KopuImheHuX BpcTa YeIuKa

MpUMEHH 0JiroBapajyhe BpcTe YellnKa y MpaKcH

Yesuk, CBOjCTBA U BPCTE

OsnauvaBame yenuka no SRPS(ISO,DIN,GOST..)
KoHCTpyKTIHOHH YeTHIn

AJIaTHHY YenuIu

TBpae nerype

Tepmuuka u TepMOXEMHjCKa
oOpama merana

o0jacHU 3Hauaj TepMUYKe 00pajie Ha POMEHY CTPYKType
MaTepujaia U leroBUX MEXaHHYKHX CBOjCTaBa

Mpero3Ha OCHOBHE BUJIOBE TEPMHUUKE 00pasic U MOCTYIIKE
n3Bohema

HaBeJle KOje Ce BPCTe YelrKa MoABpranajy oapeheHoj Bpctu
TepMUIKe o0paje

00jacHHU KaKo ce MEemhajy MEXaHWYKe KapaKTEPUCTHKE YeIIMKa MPH
Pa3IMYUTUM BpcTaMa TepMHUKe o0paje

MPEIo3Ha MOCTYIKE TEPMOXEMHjCKe 00pajie

HaBEJIe 3allTO U Kajia Ce IPUMEHY]Y I0jeHMHE BPCTE
TePMOXEeMHjCKe 00pajie

[Tojam, 3amaTak u pexxuMu TepMUIKe 00pae
Kapemwe

Kameme

HopMmanmzanwmja, oTmymrame 1 mo00JbIIIaBamke
Tepmoxemujcka obpama

O0ojeHn MeTanu U HEMETalIH

OIMIIE PA3IHKy n3Mel)y JakuX M TEIKUX 000jeHUX MeTaia
Mpero3Ha 03HaYaBame Jierype 000jeHux MeTaia

HaBe/Ie CBOjCTBA M IPHUMEHY OCHOBHHUX JieTypa 0akpa,
QTyMHUHHUjyMa U MarHe3ujyma

Mpero3Ha OCHOBHE JieType mpeMa 00jH U crieliuUIHOj TYCTHHU
MO3Haje OCHOBHE BPCTE TUIACTUYHUX Maca

Ipero3Ha OCHOBHE BPCTE Ma3nBa KOje Ce KOPUCTE Y MAITMHCTBY

Jlaku 1 Teniku 000jeHU METATH U HbUXOBE JIEType
O3HauaBame Jerypa 0o00jeHIX MeTaia

bakap u merose serype

AJYMHHHUjYM U BETOBE JIeType

Octanu 000jeHH METAJIU | JIEType

[TnacTuynu MaTepujanu

Masusa

YIIYTCTBO 3A IMJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOT'PAMA

Ha modeTky cBake TeMe yueHHKe yIIO3HATH Ca [IMJbEBUMA U UCXO/IMMa, IJIAHOM Pajia U HaYMHUMA OllehUBamba. [IpenMeT ce peanu3lyje Kpo3 TeOpHjCKy HACTaBy Y YIHOHHMIIH,

CIELYjIN30BaHO] YYMOHHUIIM WK OAroBapajyhem kaOMHETy IpU 4eMy ce OJleJbehe He Jien Ha rpyne. [Ipenopydenu Opoj yacoBa o remama je cienehu:
CBojcTBa MammHCKMX MaTepujaina (16 yacosa)
CrpykTypa MeTana u jerypa (6 gacosa)

Texunuko rBOXhe (12 wacosa)
Yenuk (16 gacosa)

Tepmuuka u TepMoxeMujcka odpana (10 gacosa)
O6ojenn metanu u HemeTtanu (14 gacopa)




[Ipunrkom peannzanmje TeMa OCIIOHUTH Ce Ha IIpe3Hama YIeHrnKa u3 (usuke u xemuje. [Ipenopyka je ga ce o6mact Merose nCIUTHBaka CBOjCTBA MaTepHjaia y OKBUPY
teMe CBOjCTBa MAalIMHCKHUX MaTepHjajia peannsyje IpakTUIHO y CIelrjaan3oBaHoj yunonui. Creaehe canpikaje: Bpcte TeXHUUKOT rBoXa, erype 000jeHrnx MeTana,
HEMETaIU 00jalllkhaBaTH y3 TOMOoh y3opaka.

WucuctupaT Ha CHCTEMaTHYIHOCTH M IPUMEHH CTEUEHHX 3Habha y TPAKCH.

N360p MeTona 1 o0sinKa paja 3a cBaky TeMy ojpel)yje HaCTaBHUK y 3aBUCHOCTH O] HACTaBHHX CaJpiKaja, ClIOCOOHOCTU M TIOTpeda yYeHUKA, MaTepHjalHUX U APYTHX YCIIOBA.
Kopucrutu BepbaiHe MeToze (METo1a yCMEHOT M3Jarama 1 Ajalionika MeToa), METo/Ie IEMOHCTpAIHje, TeKCTyaIHO-HIYCTPaTUBHE METO/IE, Ta00paTOPHjCKe METO/IC.
[pemtoxkenn 06Uy pana cy GpOHTATHH, paja y TPYIH, Pajl y Mapy, HHAUBUAYATHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAILE YYUEHUKA

Y HacTaBH OpHjEHTHCAHO] Ka JIOCTU3alky MCX0/a IpaTe ce M BpeAHYjy MPOIleC HacTaBe U yuema, mocTurayha yueHnka (IpoayKTH y4ema) U concTBeHn paa. HacraBHuk Tpeda
KOHTHHYHPAHO J1a TIPaTH HAMpeaK yuYeHNKa, KOjU Ce OTJie/ia y HAUMHY Ha KOjU YYCHHIIW NapTUINITHPA]Y, KaKO MPUKYILIha]y MOaTKe, KAKO apryMEeHTY]y, €BaIlyHpajy,
JOKyMeHTYjy uTa. Jla Ou BpenHoBame OMilo 00jeKTUBHO U y (YHKIUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OlICHUBambA.

CyMaTHBHO OLICH-UBAE j¢ BPeAHOBaE MOCTUrHyha y4eHUKa Ha Kpajy cBake peann3oBaHe TeMe. CyMaTUBHE OIICHE ce 100Wjajy U3 KOHTPOJIHUX MM MMCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIUTHBAba, CAMOCTAITHUX HJIM TPYITHUX PaioBa YICHHKA.

VY ¢dhopMaTHBHOM BpeIHOBaWkY HACTaBHUK OM TpeOasio Ja MPOMOBHIIIE TPYITHH JIUjaJIOT, 1a KOPUCTH MHUTamka 1a Ou reHepucao nojaTke u3 haukux uaeja, ajid v Ja OMOTHE
pa3Boj haukux uieja, Aaje yueHUIIMa MoBpaTHEe HHPOpMaIHje, a moBpaTHe HHpopMalyje 1o0ujeHe o] yueHHKa KOPUCTH Ja MPUIIaro/iv oayvaBame, 0Xpadpyje yIeHuke 1a
OLICEbY]Y KBAJIMTET CBOT pasa. M300p mHCTpyMeHTa 32 YOPMATHBHO BPEIHOBAHE 3aBHCH OJ1 BPCTE aKTUBHOCTH KOja C€ BPEIHYje.



Hazug npenmera:

MEXAHHUKA

lopummu Goup yacosa: 74

teopuja: 37

BexbOe: 37

MpakTUYHa HacTasa: 0 Onok HactaBa: 0

Pazpen:

NpBHU

[upeBu yuemwa:

Pa3yMeBa}Le OCHOBHHX 3aKOHa W MpUHIIUIIA CTATUKE

Crumame 3Hama 3a pemaBame mpodieMa paBHOTEKE CTaTHIKK onTepehennx tema

Cruname 3Hamba 0 akcHoOMaMa CTaTHKE, CHCTEMHMa CHJIa y PaBHH, YCIOBUMA FKbUXOBE PABHOTEIKE, TCKHUINTY U TPEHY
Cruname 3Hama 0 pa3InyUTAM METOJjaMa peliaBama npodieMa y CTaTHIN

[TpuMeHa 3Hama CTATHKE Y TIPOLIECY YCBajarba cajipikaja CTPYYHHX MpeaMeTa

Pa3Bujame JOrHYKOr MUNIJBEHA U pacyljuBama U CUCTEMATHYHOCTH Y pelllaBaby TEXHHUKUX MpodieMa

PasBujame caMOCTaTHOCTH Y pajay, CMHCIa 32 TAYHOCT U MPEIU3HOCT Y Pagy

TEMA

nucxoagu
[lo 3aBpuIeTKy TeMe YUeHUK he OUTH y cTamy 1a:

IMMPETIOPYYEHU CAJIPXXAJA / KIbYYHU [TOJMOBHA
CAIPXKAJA

OCHOBHHM IIOJMOBH y CTaTULIH

neduHHIIE CTaTHKY Kao €0 MeXaHUKe 1 00jacHU HheH 3Ha4aj y
TEXHHUIA

pa3iuKyje BpCTe Tela y MEXaHHIN Kao U 3Havaj yBohema
NPETIIOCTaBKe KPYTOCTH Tela

neduHUIIe U uAeHTH(UKYje crTy Kao nocienuiy mehycooHor
JIeTIOBarba MaTepHjalTHUX TeJa U Y3POK IIPOMEHE KpeTarma Tela
neUHHIIE CHCTEM CHJIa U Pa3iIKyje pa3IHYuTe CUCTEME CHIa
HaBeJIe aKCHOME CTaTHUKe

neduHuIIe Be3y, HAOpOju BPCTE Be3a U NPETIOCTABU HHUXOBE
peakuuje

M3pavyHa peakiyje Be3a Ha KOHKPETHUM IpHMepuMa

[lojam u monienna MexaHuke, 3Ha4aj MEXaHUKE
Bpcte Tena y Mexanunu

I[Tojam 1 BpcTe cuita, CHCTEMH CHIIa
AKCHOME CTaTHKe

Bese u peaknyje Be3a

CucreM cydesbeHUX cuja y
paBHHA

NeQHUHHUIIE CHCTEM Cy4YeJbeHUX CHIIa y PaBHU

M3BPIIU rPa)uuKO ¥ aHATHUTHYKO ClIararbe CHCTEMA CYUeIbEHNX
CHJIa Y paBHH

AHAJIMTUYKU IPEACTAaBU CUITY

MIPUMEHU TpadUUKH YCIIOB M aHATUTHUYKE YCIOBE PAaBHOTEXKE
cHCcTeMa Cy4YeJbeHUX CHJIa Ha KOHKPETHUM MPUMEpUMa

Pas3NIoKU CUIY Ha KOMITOHEHTE

00jacHH 1mojaM MOMEHTA CHJIC 33 Ta4Ky

nmpuMeHOM BapumoHOBe TeopemMe ope/ii MOMEHT CHCTEMa CHJTa
3a 3371aTy TauKy

I'pachmuky mocTynuy ciarama U pasjarama CHia

I'pacmuky ycoB paBHOTEXE, TEOpPEMa O TPH HeTlapasiesiHe
cuie

AHaIIUTHYKY HAYUH npeacraBjbamba CUIIC

AHaNATHYKY MTOCTYMAK Cllarama CUila

AHaJIUTHYKHN YCIOBU PAaBHOTEXKE CUCTEMA CYUEJbEHHUX CHJIa Y
paBHU

MoMeHT cuiie 3a TauKy

BapumoHoBa Teopema

CucreMm mapajieHux CHiia y
paBHU

Mpero3Ha U JeUHUIIE CHCTEM MApAJICITHUX CHIIA Y PAaBHU
OJlpeNin PE3yNTaHTY ABE MMapalie’THe CHUIIe UCTHX M CYIPOTHUX
cMepoBa

JneUHUIIE CIIPEr 1 MOMEHT CITpera

Crarame JBe mapajeiHe CUie Y paBHH (UCTUX M CYTIPOTHUX
CMEepoBa)
Crper cuia U MOMEHT CIIpera




CucreM npon3BOJEHHX CHIIA Y e yOYH ¥ Ae(hUHHMIIIE CHCTEM ITPOU3BOJHHUX CHIIA Y PABHU o Teopema 0 mapanesTHOM MPEHOMICHY CHIIE
paBHU e TPUMEHH TEOPEMY O MapalIeIHOM NPEHOLICHY CHIIE o Penyknuja cune u cucrema cuia Ha TauKy
e TIPHKAaXE CHCTEME CHJIa y PaBHH U CBEJIE Ha IPOCTHjH OOJIHK, o [J1aBHM BEKTOp M TJTaBHH MOMEHT
rpaMIKUM 1 aHATUTHIKHAM ITyTeM e YCIIOBH paBHOTEXKE CHCTEMA IPOU3BOJHHUX CHJIA Y PABHU
e OMHIIIE PABHOTEXY TeJa MOA ACIOBAKEM CHIIA
e JeduHUIIE MOMEHT CHJIE U CIIpera CHiia Kao Mepy OOpTHOT
KpeTama Tena
e peu mpoctyje npodiemMe y Be3u MOMEHTA CHJIE U CIIpera cuia
e TIOCTaBH yCJIOBE PaBHOTEKE CUCTEMA MIPOU3BOJHHUX CHIIA Y
paBHU
Texwuire e nedWHUIIE TI0jaM TeKHUIIITa o [lojam Texwumra
e AHATUTHYKH OJPEH MOJI0XKA] TSKHUIITA XOMOTCHHX TeJa, e OnpehuBame Mookaja TEKUIITA XOMOTCHHX Tea
paBaHCKUX (DUTypa U paBaHCKHX JIMHUja e AHaJIMTYKHU NOCTYIAaK oapehuBama monoxaja TeKHILITA
o mnpumenoM [lamoc — ['ynauHOBHX TeopeMa Oipe I HOBPIINHY paBaHCKHX (urypa
OOpPTHOT TeJlla HaCTaor 0OPTalkeM paBaHCKE JIMHHjE OKO OCe U e AHaNMTHYKH MOCTYMAK oJpehuBama moja0kKaja TeKHIITA
3aMpeMHUHY OOPTHOT TeJla HaCcTalIor 00pTameM paBaHCKe Gurype paBaHCKe JIMHU]jC
OKO Oce o Ilanoc — I'ynauHoBe Teopeme
PaBancku Hocaun e TIpErNo3Ha M Je(HHUIIE BPCTE PaBaHCKUX HOcCAaya o [lojam 1 BpcTe paBaHCKHUX HOCaya
e OJIpeIM peakiivje Be3a paBaHCKHX HOcaya e Bpcre onTtepehema myHNX paBaHCKHX HOcaya
e HaIPTa CTaTHYKE JMjarpame 3aJaTHX paBaHCKHX HOcaya o AHAJIWTHYKHM NOCTYMAK o/ipeuBama peakiuja Be3a mpocTe
onrepehieHUX pa3IMYUTUM KOMOUHaIHjama ontepehemna rpene
e AHaNMTHYKH MOCTYTAK OJjpehuBama peakiiyja Be3a rpeje ca
MPEIryCcTOM (IIPEeTyCTHMa)
o OnpehuBame peakiyja yKJbeIITemha KOH30J1e
e CraTH4K¥ qUjarpaMu mpocte rpee
e CraTH4ku qujarpamMu rpejie ca npenycToM (MpemnycTumMa)
o CraTHyku aujarpaMu KOH30J1e
Tpeme e pa3lUKyje BPCTE TPEHa o [lojam Tpema u BpcTe TpeHbha
e HaBeJle KApaKTEePUCTUYHE MPUMEPE MO3UTUBHOT U HETATUBHOT o Tpeme KM3ama U TPEHE KOTPIhakha
JIejCTBA TPEH-A M3 MAIIMHCKE TEXHUKE o KyInoHOB 3aKOH Tpema

YIOYTCTBO 3A JUJAKTHUYKO-METOANYKO OCTBAPUBAIGLE ITIPOT'PAMA
Ha mouetky cBake TeMe y4eHHKE YIIO3HATH ca IMJbEBIMA M KCXOJIMMa HACTaBe, OTHOCHO yUerha, INIAHOM pajia M HAaunHUMa OllekuBama. [IpeMer ce peanu3yje Kpo3 TEOpHjCKy
HaCTaBy M BeKO€ y YUMOHUIH U CIENIHjANn30BaHoj yunoHUIU. Ofesbeme ce AeIH Ha rpyIe 10 15 yueHnka npuiimkoM peanu3sanuje Bexxou. [Ipenopyka y opranuzanuju HacTaBe
j€ 1a ce HaM3MEHUYHO M0 HelleJbaMa pealin3yje ABOYac TEOpHje U BEKOU.
IIpenopyden Opoj yacoBa 1o TemMama je cienehu:

e  (OCHOBHHU MOjMOBH y cTaTHLH (4 yaca)

e (Cucrem cydesbeHuX cuiia y paBau (12 gacoBa)

e CucreM napajeiqHHX cuia y paBHH (8 4acoBa)

e Cucrem mpou3BoJbHUX cuia y paBHu (10 yacoBa)



e Texwumre (12 yacoBa)

e Papancku Hocauu (24 yaca)

e Tpeme (4 yaca)
[Tpunukom peanu3zaiyje npeaMeTa OCIIOHUTH Ce Ha MPe3Hamka yUeHUKa U3 MareMaTrke U ¢usuke. [Ipenopyka je 1a ce Kpo3 TEOPHjCKY HACTaBY Jajy TEOpHUjCKa 00jallmbemha
KJbYYHHX TI0jMOBa M CaJipJkaja y3 IpUMepe U3 KOHKPETHE Mpakce, MoCeOHO MAIIMHCKE, a KPO3 YacOBE BEKOM PaUTH KOHKPETHE 3aJaTKe MpUMEmYjyhn TeopHjcka 3Hama.
[ToTpebHO je paguT Ha KOHKPETHUM OpOjuYaHUM MIPHMEPUMa, J00HjeHe pe3yliTaTe aHAIM3UpaTH, oAcTahi yueHHKe Ha JOHOIIEeke 3aKibydaka. [ e rox je To moryhe moOujeHe
pe3ynraTe MpoBepaBaTH SKCIIEPUMEHTATHHM Ty TEM.
U360p meTona u 00nKKa paja 3a cBaky TeMy ojapelyje HacTaBHHMK y 3aBUCHOCTH OJf HACTaBHUX Ca/prKaja, CIOCOOHOCTH U MOTpeda yueHHKa, MaTepHjalHuX U APYTHX YCIIOBA.
Kopucturn BepOanne MeToze (METo/a YCMEHOT M3JIarama M JIHjaiolika MEeTo/Ia), MEeTo/Ie AEMOHCTpaIlHje, TEKCTyaTHO-IITyCTpaTHBHE METOIe, MeTo/ie TpadUIKuX pasoBa.
[pemtoxkenn obnuIy pana cy GpOHTATHH, paja y TPYIH, Pajl y Mapy, HHAUBUAYATHH Pal.
HOTpC6H0 je Jla HaCTaBHUK OCMHIIJbaBa 3a4aTKE IMPEMa HUBOUMA 3HAbd YUCHUKA U BbUXOBUM MOFthOCTI/IMa, a OIICpaTUBHC IJIAHOBE paJju Ha MCCEYHOM HHUBOY KOKO 6I/I ux
JaKie npuiaarohaBao HanpeaOBamby YUCHHUKA.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAILE YYUEHUKA

Y HacTaBM OpHjEeHTHUCAHO] Ka JOCTH3aly NCXO0/1a TIpaTe ce U BPEAHY]Y HPOIIEC HACTaBe U Yuewa, MocTuruyha ydueHunka (MpoAyKTH y4erma) U CONCTBeHU paa. HactaBHuk Tpeba
KOHTHHYHPAHO Jla MpaTH Hampelak y4eHHWKa, KOjH Cce Oorjiea y HadyMHy Ha KOjH YYEHHIM MapTHIUINPAjy, KaKo MPUKYIUbajy MOAATKE, KaKO apryMeHTYjy, eBalyHpajy,
JIOKYMeHTYjy utTH. [la Ou BpeqHOBame Omo0 00jeKTHBHO U Y PYHKIHUjU yUerha, MOTPeOHO je yCKIAIUTH HUBOE NCXOa U HAUWHE OlCHhIUBamba.

CyMaTHBHO OLICH-UBamkE j¢ BpeJHOBamke MOCTUrHYyha ydeHHKa Ha Kpajy cBake peanu3oBaHe Teme. CyMaTHBHE OIlleHE ce I00Hujajy U3 KOHTPOJHHX WM MHCMEHHX PajoBa,
rpauYKHUX pagoBa, TECTOBA, YCMEHOT UCITUTHBAba, CAMOCTATHUX WIIM IPYITHUX PaZoBa yYCHHUKA.

VY ¢opMaTHBHOM BpeqHOBamY HACTaBHUK OW Tpebasio Ja MPOMOBHIIE TPYIHH AWjaJIor, Ja KOPUCTH NMUTamka Ja OM reHepucao mojaTke u3 haukux ujieja, ajau U Ja MOMOTHE
pa3Boj haukux uzeja, 1aje yueHUIIMMa OBpaTHe HH(pOpMaIrje, a moBpaTHe HHPopMaIrje Jo0ujeHe 01 yUeHHKa KOPHUCTH JIa TIPUIIAroiy ToIydaBame, 0Xpadpyje yUeHHKe aa
OLICHY]Y KBAJIMUTET CBOT paja. M3060p uHCTpyMeHTa 3a (POPMATHBHO BPEAHOBAE 3aBHCH OJ1 BPCTE aKTUBHOCTH KOja Ce BPEAHYje.



Hazug npenmera:

TEXHUYKA ®U3UKA

lNopummu Gona yacosa:

teopuja: 111 BexoOe: 0

MpakTUYHa HacTasa: 0 Onok HactaBa: 0

Pazpen:

NpBHU

[upeBu yuemwa:

[IponyOspuBame 3Hama 0 OCHOBHUM O0JacTuMa y pus3uiu

PazymeBame ¢usnke kao pyHmaMeHTaIHE HAyKe U CBETa KOjU HAC OKPYXKYje
VYcBajame NpakTHYHUX 3Haka U3 JUCHUILTHHA KOje Cy IPUMEHUBE Y 00J1acTH MalIMHCTBA
Pa3Bujame HaBUKA 3a UyBambe 3/IpaBJba U MPUAPKaBakba Mepa 3alITUTE Ha pajsy

TEMA

nucxoagu
[lo 3aBpuIeTKy TeMe yUeHUK he OUTH y cTamy Ja:

[TPEITIOPYYEHU CAJIPXXAJU / KIbYYHU [TIOJMOBU CAAPKAJA

TepmonnHaMuka

Onwuire racHe 3aKOHE

Jedunuie mojMoBe KOJIHMYHUHA TOTUIOTE, YHYTPAIlbha
SHEeprHja, TOIUIOTHH KaIlaluTeT

[o3naje 1. u 2. [IpuHIMT TEPMOANHAMHUKE U EHTPOIIH]jE
[To3Haje mpuHIMI paja TOILIOTHUX ypehaja u mpeTBapama
eHepruje

[o3Haje HaYMH NpEeHOIIeHha YHYTPAIhE CHEPrHje

o OCHOBHH NIOjMOBH TEPMOJMHAMUKE (TEPMOAMHAMHYKU CUCTEM, CTAIHC
CHCTeMa, TEPMOANHAMHUYKY MIPOLIEC, TIOBPATHU U HETIOBPAaTHU
MPOLIECH, KPY)KHH ITPOIIECH)

» bojn-MapuoTtoB 3axon

o [ej-JIucakos 3akon

« [apnos 3akoH

o Koanuuna tomore.

o VYHyTpalma eHepruja

o [lpomeHa yHyTpalIme eHepruje

o TomnoTHM Kamanurer

o Anujabatcku mporec

o IlpBU NpUHIUIT TEPMOTUHAMHKE

o Jlpyru npuHIMI TEPMOANHAMUKE

Xupayiauka v IHeyMaThKa

Paznukyje ¢usmuka cBojcTBa durynga

O06jacHM 3HAYCHE XUIPOCTATHYKOT TIPUTHCKA
Paznukyje BpcTe KpeTama TEUHOCTH

Hedunuie: eneprujy, paj, IpuTHUCaK, TEMIIEPATYpy,
BHUCKO3HOCT (hirynjia

Hedunume npotok ¢urynna

O6jacHu jerHauMHYy KOHTUHYHUTETa, bepHynujeBy
jenHaunHy W KianejpoHOBY jeTHAuNHY

Hedunnme xuapaynnanu yaap (HaBene NpuMep HaCTaHKa
U Kako ce yOnaxana)

[To3naje mpumeny IlackanoBor u ApXHUMEIOBOT 3aKOHA
IIpeno3naje xuupayauydHe, eJIEKTPOXUAPAYINIHE,
MTHEYyMAaTCKe M €JIeKTPOITHEYMAaTCKE KOMIIOHEHTE
Paznukyje mymmne npema npuHIMITY paga

Onuiie riaBHe J€J0BE Pa3IMYUTUX TYMIH

o @wusnuka cBOjCTBa TEUHOCTH
o ®dusnyka CBOjCcTBA racoBa
o XwuapocraTuka
- XHJIPOCTaTHYKU MPUTUCAK
- IPHUTHCAK
- TOTHCaK
o KuHemarvka v AMHaMUKa TEUHOCTH
- BPCTE KpeTama TCYHOCTH
- CTpyjara TEYHOCTH IMPOTOK
- jeaHauMHA KOHTUHYUTETA
- beprynujena jeqnaunnaa
- XHUIpaylTu4yHH yaap
o Jennaumna koHTHHYHTETa, KitanejpoHoBa jeqHaunHA
o XwunpaynuyHa rpeca
o  XWIOPOCTATUYKH MPUTHCAK




o Paznmkyje kommnpecope npemMa NpUHIMITY pajga

« Ormuine ri1aBHE JACIOBE Pa3IMYUTHX KOMIIpEcopa

o OOjacHM MPUHIINII Paja pa3BOTHUKA

o Paznmkyje THTIOBE BEeHTWIIA TpeMa IPUMEHU

o OO0jacHu TeopHjcKe IOCTaBKE MeXaHuKe uIyuaa Ha
(YHKIHj U ITyMIIe, KOMIpecopa, XUApayIudHe MalluHe,
XHUIPOCHEPTETCKOT TIOCTPOjerha U BOIHE TypOrHE

ATtMochepcku puTHCaK, bapomerap, bojin-MaproToB 3aKoH
MaHnomeTpu

[Tymrie, mojaM 1 BpCTe KIAIMTHUX W HEHTPUPYTATHUX ITyMITH
3ymyacre mymiie

XuapaynuyHe MallnHe

XUAPOCHEPTreTCKO MOCTPOjeHhe, BOAHE TypOHuHe

EnexkTporexHuka

-EnextpocraTrka

o OO0jacHu nojam HaenekTpucaHor tena u KynoHoB 3akoH

« OG0jacHM 10jaM eJIeKTPOCTATHIKOT T10Jba

o JlebunHnire jaunHy eIEKTPUIHOT M0JbA, EIEKTPUIHA
MOTEHIIMjal U HAallOH

o OO0jacHu pa3nuKy uzMely MpoBOHUKA U U30J1aTOPa Y
eNIEKTPOCTATHYKOM II0JbY

o OO0jacHM KamanuTeT KOHICH3aTOpa

-JenHOCMEpHa CcTpYyja

« OG0jacHU 110jaM jeTHOCMEpPHE CTpYje

o Jlebunnire jaunHy, CMep eIEKTPUIHE CTPYje

o Jledunuiie eneKTpUUHY OTHOPHOCT

o O06jacan OMOB 3aKOH

+ Pasnukyje enemMeHTe eneKTpUIHOT KoJa

o OO0jacHu nipBu U apyru Kupxodos 3akon

o O0jacuu [lyyoB 3akoH

o Oo0jacHH 110jaM eNeKTpUYHA CHara

o OO6jacHH 110jMOBE EIEKTPUIHU T€HEPATOpP U
€JIEKTPOMOTOPHA CHJIa

-Enextpomarnerusam

« Pa3nukyje MarHeTHO MOJbE U MarHeTHY HHAYKIIN]Y

o OO0jacHu MarHeTHU (ITyKC

o Jledunumu dapanejes 3aKoH

o OO0jacHN caMOMHIYKIH]Y

- Hausmenunusne ctpyje

o OO0jacHu pa3iuKy u3Mel)y jeTHOCMEpPHE U HAU3MEHUYHE
cIpyje

« OO0jacHu napameTpe HAM3MEHUYHUX BEITMYHHA

o Paznukyje enemeHTe KOJNa HAaU3MjEHUUHE CTPYje

o OO6jacHu mpUHIMI pafa TpaHchopMaTopa

-3amruTa ox yaapa crpyje

o (CxBaTu OIMacHOCT Of yZiapa cTpyje

« Habpoju HajBaxxHuja 1ejcTBa CTpyje

+ HaOpoju HaumHe 3amTHTE YOBEKA OJ yJapa cTpyje

-EnextpocraTuka

CrtpykTypa Marepuje.

[TpoBoTHUIH, TIOITYTIPOBOAHULIN U H30JIATOPU

[lojam HaenexTpucanor tena. Konmnunna enekrpunurera, neduHUIIja
U jeJMHUIIE;

[Tojam enexTpUYHOT MMOJbaA

Cuite y eeKTpUYHOM II0JbY

Kynonos 3akoH. EnekTpuyHy OTeHIUjal U €IEKTPUYHN HAIIOH
[Nojam xanmauuTHBHOCTH. KanmanuTUBHOCT IUIOYACTOT KOHJIEH3aTOpA.
[TapanenHo, peHO Be3UBamke KOHICH3ATOPA.

-JemHOCMEpHE CcTpYje

[ojam jemHOCMEpHE CTpYyje

JaunHa enexTpuuHe cTpyje

ITojam enexTpu4HOr KON

EnemenTH enekTpuyHOr KoJia

Enextpuuna ornopHocT. OTIIOPHOCT MPOBOIHUKA.
OMOB 3aKoH.

[TpBu Kupxodos 3akoH

Jpyru Kupxodos 3akon

[lynoB 3akoH. Enextpuuna cHara

-EHCKTpOMaFHeTI/BaM

L]

ITojam MarseTHOT 1oJba MarHeTHa CBOjCTBa MaTepHje
MarHeTHa HHAYKIUja 1 MarHeTHH (IIyKC.
EnexrpomarneTHa nHAYKIH]ja

EnexrpomarneTrsa cuia.

CaMOHuHIyKIH]a

-Hausmennune crpyje

L]

OCHOBHM NapaMeTpy HAN3MEHUYHUX BEJIMUMHA!

TPEeHyTHA BPEJIHOCT, CPE/Iiha BPEHOCT, eeKTUBHA BPEIIHOCT,
(amrmuuTya ,nepuoaa, Gasa U moyetHa Qasa, ydecTaHOCT, Kpy>KHA
YUYECTaHOCT)

EnemenTH y Koy Hau3MeHWYHE CTpyje

OTIIOPHHK Y KOy HAU3MEHUTHE CTPYje

Kayem y Koy Ham3MeHUYHE CTpyje




o Ilpumenyjy Mepe 3amTure Ha pagy o Konnensarop y Koy Hau3MEHUYHE CTpYje
o [punnun paga TpancdopmaTopa
-3amtuTa off yaapa of cTpyje

o YTuiaj enexTpuyHe CTPYyje Ha YOBEKA.

o OmnacHocT of yaapa cTpyje

o Mepe 3amTuTe Ha pany

« Ilpyxame npBe nomohwu.

YIOYTCTBO 3A JUJAKTUYKO-METOAUYKO OCTBAPUBAIGE ITPOT'PAMA
Ha moveTky cBake TeMe y4eHHKE yIIO3HATH Ca IIMJbEBHMA U HCXOIMMA, TUTAHOM pajia M HAauMHUMA oleuBama. [Ipenmer ce peanusyje Kpo3 TEOPHjCKy HACTABY y YIHOHUIIH,
CTIEIVj ATM30BaHO] YYHOHUIIN WK OJroBapajyheM KaOMHETY MpH 4eMy Ce OfieJbehe He Ieu Ha Tpyre. [Ipemopydenn 6poj yacoBa mmo Temama je cienehmu:
o Tepmogmnamuxa (34 daca)
o Xuapaynvka v mHeyMaTHka (44 gaca)
o Enexrtporexnuka (33 yaca)

— Enexktpoctatuka (6)
Jennocmepwne crpyje (7)
Enexrpomarnernszam (7)

— Hawmsmenuune ctpyje (8)

— 3amruTta ox cTpyjHOr yaapa (5).
TepMoIMHAMHYKH CHCTEM, CTabe CUCTEMa M TEPMOJIMHAMHYKE MIPOLIece: TIOBPAaTHH, HETIOBPATHH M KPY>KHH Hpoliec Ae(hMHUCATH HAa HUBOY pa3yMeBama. [IpBu NPUHIAT
TEepMOJMHAMUKE OOpaIUTH Yy yXKeM OOJIMKY, TO jecT 00jaCHHTH IpeTBapame MexaHuuke eHepruje y toriotHy (Llynos ormen). Apyrn npuHIUI TepMoIuHaAMHKE (YCIOBU
noTpeOHHM /1a ce TOIUIOTHA EHEePrHja MPETBOPU Y MEXaHWYKY) 00jaCHUTH Ha MPUMEpHUMa, a 3aTuM ra gedunucaru. O0jacHUTH paji TapHUX MaIIMHA, HABECTH U 00jaCHUTH H3pa3
3a U3padyHaBame Koe(UIMjeHTa KOPUCHOT AejCcTBa MapHUX MamuHa. [Ipyu peanuzanuju cajapkaja XuapayidrKe W ITHEyMaTHKe, Ha MOYETKY YKPAaTKO 0Opa3IoKUTH CBOjCTBA
TE4YHOCTH U racoBa. OCHOBHA CBOjCTBA I'acoBa U aTMOC(EPCKHU MPUTUCAK 0OpaIUTH Ha HUBOY HH(POPMHUCAHOCTH, 10K 00paau bepHynujese jenqnaunne Tpeda natu Behu 3Hauaj.
[pu peanuzanmju canpxaja eIEKTPOTEXHUKE CTPYKTYpY MaTepuje oOpaJnuTH Kao HAcTaBaK Ha MPETXOTHO 3HAWHE XeMHUje U3 OCHOBHE HIKOJIE. ENeKTpHyHO 1oJbe U 1ojaBe y
BeMy 00paauTu onucHo. O0jacHUTH (PM3HYKY CYHITHHY CTpYje, GU3NUKUA U TeXHWYKH cMep. OnucHO 00pajguTh jeIHOCMEpHY W Ham3MeHU4YHY cTpyjy. OnmcHo oOpamutu
eJleKTpoMarHeTus3aM. JletaJbHo 0OpaJuTH 3alITUTY O]l ylIapa CTpyje U Mepe 3allTHTe Ha pajy.
W360p meTona u 00nMKa paja 3a cBaky TeMy ozpel)yje HaCTaBHUK y 3aBHCHOCTH OJ] HACTaBHUX Ca/IpiKaja, CIOCOOHOCTH U NMOTpeda yueHHKa, MaTepHjalTHUX U JPYTUX ycJIoBa.
Kopuctutn BepOanHe merone (METOJa yCMEHOT M3Jlaramba W JIMjallolIKka METOoJ[a), METOJIe JIEMOHCTpAIlHje, TEeKCTYaITHO-WIyCTPaTUBHE METOJIE, JIaO0paTOPHjCKEe METOJIE.
[pemtoxkenn o6y pana cy GpoHTATHH, paj y TPYIH, Pajl y Mapy, WHAUBUIAYAITHH Pa/l.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAILE YYUEHUKA

Y HacTaBM OpHjEeHTHUCAHO] Ka JOCTH3alky UCXO0JIa TIpaTe Ce U BPEJIHYjy MpOoIleC HACTaBe U yUewa, mocTurayha ydeHnka (polyKTH yUera) U CONICTBeHU paji. HacraBHuk Tpeda
KOHTUHYUPAHO Ja NpaTH Hamnpenak YYeHUKa, KOjUu ce Oorjiefa y HauyMHy Ha KOjH YYCHHIM NapTULMIIUPAjJy, KaKo MPUKYIUbajy MOJAaTKe, KaKo apryMeHTYjy, eBaiyupajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y QYHKIHUjU YueHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OLICHUBambA.

CyMaTHBHO OILICH-MBAE j€ BpeJHOBaE MOCTUTHYha YUeHHKa Ha Kpajy cBake peain3oBaHe Teme. CyMaTHBHE OleHE ce JI001jajy U3 KOHTPOJIHHX HITH ITHCMEHHX PaJIoBa, TECTOBA,
YCMEHOT HCIIUTHBAa, CAMOCTATHUX WM TPYIHUX PaJoBa yICHUKA.

Y ¢opMaTHBHOM BpeqHOBamY HACTABHUK OW Tpebasio Ja MPOMOBHIIE TPYIHH AWjANIOr, Ja KOPUCTH MUTama Aa OM reHepucao mojaTke u3 haukux waeja, aau U Ja MOMOTHE
pa3Boj haukux uaecja, naje ydeHHIIMMA oBpaTHe HH(pOpMaliyje, a moBpaTHe nH(OpMaldje J00MjeHe Ol yUeHHUKA KOPHUCTH Ja MPHIIAroAx MoaydaBame, 0Xpadpyje yUeHUKe Ja
OIIeHhY]Y KBAIUTET CBOT paaa. M360op mHCTpyMeHTa 3a (OpPMATHBHO BPEIHOBAE 3aBUCH OJT BPCTE aKTUBHOCTH KOja CE€ BpEIHYjE.



Hazus npenmera: TEXHOJIOTNJA OBPAJIE
lNopummu Gona yacosa: Teopuja: 74 BexOe: 0 MpakTHUYHa HacTaBa:( 6nok HactaBa:0
Paspen: NnpBHU

[upeBu yuemwa:

CTI/ILIaH:.C OCHOBHUX 3Hama O TeXHOJ’IOl"I/IjI/I MalrHOTpaame

Cruiame OCHOBHUX 3Hama 0 00paJHIM CHCTEMIMA | ITpoIlecuMa oopase

CrHiambe OCHOBHHUX 3Hama 0 00pajin pe3ameM

Cruname OCHOBHUX 3Hamba 0 00JUKOBamkY AehopMucameM
Cruiiambe OCHOBHHUX 3Hamba O U3PAaJIH JIEI0Ba O JIUMa
CrHIiamhe OCHOBHUX 3HAA0 MOCTYIIIMMA JINBECHHA

TEMA

nucxoau
1o 3aBpuIeTKy TeMe yueHHuK he OuTH y cTamy aa:

TIPEIIOPYYEHU CAJIPYKAJN / KJbYUYHU [TIOJMOBU
CAJIPKAJA

YBoJ y TEXHOJIOTH]jY 00paje

00jacHU 1ojaM TeXHOJIOTH]e
o0jacHu mojaMm cucreMa
o0jacHu 1ojamM 00paJHOT cucTeMa

HaBejle pasiuke u3Mel)y npurnpemka, odpaaka, U3pajka, FrOTOBOT Jeja | e

o0jacHHM TI0jaM Tporieca y MeTanonpepaljuBadukoj HHAYCTPHjH
HaBezie BPCTY Ipolieca y MetanonpepaiBaukoj HHAYCTPUjH U
bHXOBE KAPAKTEPUCTUKE

HaBeJle MoJIeTTy MeToa oopase

o [lojam Texnonoruje

o CucreMu y MallIMHOTPa b1 TIOCIOBHH, IPOU3BOIHH,

TEXHOJIOIIKH, 00paHA

[Tpunpemak, oOpanak, u3panak, roTOB J1€0

« [lponecu y meranonpepaluBaukoj HHAYCTPHjH: IPOU3BOIHH,
TEXHOJIOIIKH U 00paHU MpOoIec

o Kiracudukanuja nocrynaka o0auKoBama U 00paje

Texonoruja obpajie pe3amemM

o0jacHu MeToJie popMHUpara MOBPIIMHE MTPH 00PaaH Pe3akbeM
o0jacHu HaYuH QopMHparka CTPYTOTHHE U BheHE BPCTE

HaBeJle CUIe U TeMIIepaType pe3ama

o0jacHu yJory cpejicTaBa 3a xjal)eme 1 MoiMa3uBame

00jacHH OCHOBHE KapaKTEPHCTHKE 00pajie 0JICeLameM, CTPyrambeM,
PEHANCAEM, TIPOBJIAYCHEM, II0JaAEeM, OyIIeHheM, OpylIeheM U
rJIa4ameM

HaBeJIe eNIEMEHTE PeXKIMa 00pajie pe3ambeM

o0jacHM KpeTama Ha YHHBEP3aJIHUM MallMHaMa ajaTKama IpH
mporiecy GopMUpama CTPYroTHHE

HaBeJle BPCTE aaTa

OITUIIIE TEOMETPH]y ajaTa

HaBeJle BPCTe MOMOhHHX miprbopa

e Mertose popMupama MOBpIIMHE MPH 00pajIH pe3ameM

o IlIpomec HacTajama CTPYroTHHE

e Bpcre crpyrotune

o Cwue u TeMIepaType pe3ama

o Cpenctra 3a xual)eme U oAMa3uBambe

o OOpana ojcenameM, CTPYrambeM, PEHIUCABEM,
MPOBJIAYEHHEM, TIIOAAkbEM, OyIIeHeM, OpyIIeHheM U
riiayameM

o Enementu pexuma obpane

e BpcTe kperama Ha YHUBEP3aTHIM MalllMHaMa ajaTKaMa y
by (hopMUpama CTPYrOTHHE

e Bpcre anata u muxoBa reomeTpuja

o Marepujanu pe3Hux ajaTa

o Bpcte momohaux mpubdopa

OOuKoBame
neopMucameM

00jacHH OCHOBHE KapakTepHCTHKe o0paze nedopMucameM
00jacHHM pasnuKe n3Mely enacTHYHHX M INIACTUYHUX AedopMarmja

o Kapakrepucruke obpane negopmucameM
o Ilojam u Bpcta nedopmanyja v HarmoHa




e 00jacHU AePMHHUIIN]Y HAIIOHA U MTOACITY

e 00jacHU AMjarpaM 3aBUCHOTHU HaroH-IedopMalyja
« HaBeJe Bpcte niehu 3a 3arpeBame

e 00jacHHU CIIOOOIHO KOBamke

o 00jacHM KOBame y KaJIymuMa, BpcTe Kanymna

e HaBeje pa3nuke n3Mely koBama Ha yekuhrMa U pecoBarma
e HaBeze BpcTe Yeknha u mpeca

e 00jacHU 00paly NCTUCKUBAHEM

e 00jacHU 00pajy BaJbamkheM

e 00jaHM U3paay MaBHUX [1EBU

e 00jacHU U3pary OCIMaBHUX [IEBU

e 00janu 00pally By4eHeM: U3pajia )KHIa U [ICBH

O06acT enacTHYHOCTH M IJIACTUIHOCTH
O0pana y XJ1alHOM U TOILJIOM CTalby
[Tehu 3a 3arpeBame

OO0pana cabujameM: KOBambEe U MTPECOBAHE
Cno00THO KOBam:e

KoBame y xanynuma

KoBame BasbameM

MarvHe 3a KOBamke U PECoBame: YeKuhu, mpece
O0pana UCTUCKUBAKHEM

O6pana BaJjbameM

W3pana nesu

O0pana ByuemeM (M3BIaYCHEM)

H3pana nenosa ox numa

o Hagene ocHOBHE KapaKTEPHCTHKE MMOCTYIAKa U3PaJe AEI0Ba OJ1 JINMa
o Hagene nmoxeny nmocrymnaka o0JIMKOBamba MPH U3PAIH JIEIOBA OJT IUMa
e Hagene nocrymnke oOpane o/1BajameM

e (OO0jacHM MOCTYMAK OJICEIIamha

o Hagene oOnmuke HOKEBa HA MAIIMHCKUM Makaszama

o O0jacHu pa3nuke m3mely mpobujama u nmpocenama

o Hagene Tumnose anara 3a mpoOHjame 1 MPOCELAmhe U IbUXOBE JICIOBE
e O0jacHU OCHOBHE KapaKTEPUCTHKE U BPCTE CaBHjamba

o O0jacHH yraoHo caBHjame

e O0jacHU KpY>KHO CaBHjambe

o (O06jacHM OCHOBHE KapaKTEPUCTHKE 00pajie U3BIauCHheM

Kapakrepuctrke mocrymnaka u3paje JeioBa oJ1 JIuMa
OO0pana oxBajameM

Opxcename

[Mpobujame n mpocename

Anatu 1 MamvHe 3a MpoOHjame U MPOCeIamke
OO0pana caBujameM

Yraono ((ha30HCKO) CaBHjame

KpyxHo caBujame

OO0paza u3BIavCHEM

JluBeme

o O0jacHH MOCTYIAK JIMBEHA, OCHOBHE I10jMOBE
o Hagene marepujane 3a nuBeme
e OO0jacHu u3pajy MenryaHux Kajyra H jerapa
o Hagene nuBauke anate u npubop
o OO0jacHu py4HYy U MAalIMHCKY HU3paly Kaayna
o OO0jacHH CBe MOCTYIIKE JIUBCHA:

— I'paBUTaniMoOHO JIUBEHE

— JluBeme y METATHUM KalyluMa

— JluBewe noJ NPUTHCKOM

— llenTpudyranrHo 1uBeHE

— IIpeuusHo nuBewmE

— JluBeme y NIKOJHKACTHM KaTyliuMa

— HenpexuaHo nuBemwe

— JluBeme y Bakyymy
o (OOjacHH 3aBpIITHE PAIOBE IIPH JTUBCHY
o Hagene onepanuje KOHTpOJIE OATMBAKA
o Hagene Moryhe rpemke Ha oJUIMBIIMA

OCHOBHH IOjMOBH O JIUBEHY
CBojcTBa MaTepujaia 3a JIMBeHe
ITocTynuy nuBema

[Nerruanu kanymnu, je3rpa
JluBauku anatu u npudop

PyuHna 1 MammHcKa u3pajaa kanyna
YauBHHE cucteMu

I'paBuTanoHo IMBEHE

JluBeme y MeTamHUM KalTynuMa
JIuBewe 1noa MpUTUCKOM
HentpudyranHo auBeme
[Ipeunsno nuBeme

JIluBeme y MKOJPKACTUM KalTyliiMa
HenpexuHo nuBemwe

JluBeme y Bakyymy

3aBpILHYU PaloBU IIPU JIUBEEY
KonTpona u rpemke Ha OAIUBIMA




YIIYTCTBO 3A TUJAKTUUYKO-METOINYKO OCTBAPUBAILE ITPOT'PAMA

Ha moueTky cBake TeMe y4eHHKE YIIO3HATH ca IIMJbEBMMA M MCXOIUMAa, TUIAHOM pajia U HAauMHUMA OlicHkhHBamba. TeopHjcka HacTaBa MpeIMera ce peausyje Y YIHOHHUIIM PU
YeMy ce 0JIeJbehe HE JICH Ha TPYIIE.

[Ipenopyuenu 6poj yacoBa mmo Temama je cienehmn:

*  YBoa y TeXHONOTHjYy 00paje (4 yaca)

» Texnomnoruja odpaje pezameM(28 yacopa)

* Oo6mukoBame nedopmucameM (20 gacopa)

* Uspana nenora ox numa (6 yaca)

o JluBeme (16 yacosa)

[MpunvikoMm peanm3anuje TeMa OCIOHUTH CE Ha MpeA3Hamka YUYCHUKA U3 TEXHUKE M TEXHOJIOTHjE, a Y KOpPENaIMjH ca SKOJIOTHjOM U 3allITATOM XKHBOTHE CPEJMHE, MAITUHCKHM
Matepujanuma. M300p MeTona U o0nKKa paja 3a cBaky TeMy ojpel)yje HaCTaBHUK y 3aBUCHOCTH OJ1 HACTABHHX CaJpiKaja, CIOCOOHOCTH M MOTpeda YUCHHKA, MAaTePHjalTHUX H
apyrux ycnosa. Kopuctutu BepbaiiHe MeTose (METo/Ia yCMEHOT U3Jlaramba U JHMjalioliKa METO/Ia), METoIe IEMOHCTpAlHje, TeKCTyaTHO-WIycTpaTuBHe MeToze. [Ipemnoxkenn
obnuiy pana cy GppoHTaHH, pajl y TPYNH, palx y napy, HHAUBHIYATHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAILBE YYHEHUKA

Y HacTaBM OpHjEeHTHUCAHO] Ka JOCTH3aly NCXO0/1a IpaTe ce U BPEAHY]Y HPOIIEC HACTaBe U Yuewa, MocTurayha yueHnka (IpoyKTH y4ema) U CONCTBeH! paj. HactaBHUK Tpeba
KOHTHHYHPAHO Jla MpaTH Hampelak yYeHHWKa, KOjH Ce Orjefa y HauyMHy Ha KOjU YYEHHIM MapTHUIUIINPAjy, KaKO MPUKYIJbajy MOJAaTKe, Kako apryMeHTYjy, eBalyHpajy,
JOKyMeHTYjy uTa. Jla Ou BpenHoBame OMilo 00jeKTUBHO U y (YHKIUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OlICHUBambA.

CyMaTHBHO OLICH-MBAE j€ BpeJHOBabE MOCTUTHYha yueHrKa Ha Kpajy cBake peannzoBane TeMe. CyMaTuBHE OllEHE ce 1001jajy U3 KOHTPOITHHX MU ITUCMEHHX PaJIoBa, TECTOBA,
YCMEHOT HCIHUTUBAKbA, CAMOCTAIHUX WM TPYIHUX PaJIoBa yICHHKA.

VY ¢opMaTHBHOM BpeqHOBamY HACTaBHUK OW Tpebasio Ja MPOMOBHMIIE TPYIHM AWjAJor, Ja KOPUCTH NMUTamka 1a OM reHepucao mojaTke u3 haukux ujieja, ajad U Ja MOMOTHE
pa3Boj haukux uzeja, 1aje yueHUIMMa IOBpaTHe HHpOpMaIdje, a moBpaTtHe HHopManmje Jo0ujeHe o/ yUeHHKa KOPUCTH Jia PIIIAro Iy Moay4aBambe, 0Xpadpyje yueHHKe J1a
OLICEbY]Y KBAJIMTET CBOT pasa. Mi300p mHCTpyMeHTa 32 HOPMATHBHO BPEIHOBAE 3aBHCH OJ1 BPCTE aKTHBHOCTH KOja Ce BPEIIHYje.



Hazus npenmera:

TEXHOJIOTNJA MAIIIMHCKEOBPAJIE

lopnmmu Gonp yacosa:

Teopuja: 74 BexOe: 0

MpakTU4Ha HacTasa: 0

0110k Hacrasa: 0

Pazpen:

ApYyru

[uibeBu yuema:

Cruramke OCHOBHHX 3Harma 0 00paau CliajamheM

Cruiame OCHOBHHX 3Hamba 0 00paJv Ha KOMITjYTEPCKU yIIpaB/baHUM MalllHHaMa ajlaTkaMa
Cruiame OCHOBHHX 3Hamka 0 00paju CHelyjaTHuM (HEKOHBSHIIMOHAIHUM) TOCTYIIIMMA

Crurame OCHOBHHX 3Hama 0 TEPMHUUIKO] 00paIn

Cruname OCHOBHUX 3Hamba O UCIIUTHBAKY MaTepHjaja

CrTuilame OCHOBHHX 3Harha 0 3allITUTH MaTepHjaja

TEMA

nucxoagu
[To 3aBpuIeTKYy TeMe YUeHUK hie OUTH y cTamy 1a:

TIPEIIOPYUEHU CAJIPX)KAJH / KJbYUHU [IOJMOBU
CAJTPKAJA

Obpana criajamem

00jacHU OCHOBHE TIOJMOBE O JIEMJbCHY

HaBeJIe MOIeNTy JIeMOBa

00jacHU HaAMEHY TOIUTE ha

00jacHU METOJIC JIEMJbCHba

00jacHU MOCTYIaK JIeTJbeHha

00jacHU MOCTYIIAK CIajama 3aBApUBABEM

HaBeJIe TMO/IeNy MOCTYIaKa 3aBapuBarmba

HaBeJIe eJIEMEHTE 3aBapPEHOT CI0ja

HaBeJe 00InKe xkJpe00Ba

pasiuKyje BPCTE 3aBapeHUX CII0jeBa

00jacHU TacHO 3aBapUBambe

HaBeJIe TaCOBE KOjU C€ KOPUCTE 3a TaCHO 3aBapUBAE
00jacHH yJIOry peAyKIIMOHUX BEHTHJIA

HaBeJIe OCHOBHE JIEJIOBE TOPUOHHUKA 32 3aBapHBAHE
o0jacHHU BpCTY IIaMeHa

00jacHU 1OJJaTHU MaTepujal

HaBeJIe TIOCTYIIKE TACHOT 3aBapHBamha

o6jacau PEJI moctynak 3aBapuBama

00jacHU CTBapame eJIEKTPUYHOT JIyKa

00jacHH yIoTy, BpCTe M 03HAYaBambE SIEKTPo/Ia 3a
3aBapUBabHE

o6jacaun TUI" moctynak

o6jacam MU moctymnak

o6jacam MAI moctynak

00jacHHU 3aBapuBamEe O] IPAXOM

Crajame 1eMJbelheM

Bpcre nemoa

Tonuresun

Meroau nemibema:

- MEXaHWYKHM JIEMUIIUMA; JIEMIbCHE TOPUOHUIINMA,;
€JIEKTPOOTIOPHO JIEMJbEH-E; HHAYKIIMOHO JIEMJbCHE; JIEMIbEHHE
y nelinma; neMibemne y pacTomJbeHOM JIEMY; JIEMJBECHE Y
PacTOIUbEHUM COJIMMA; JIEMJbEHHE YITPA3BYKOM.

Cnajame MeTana JenbeheM

Crajame 3aBapuBambEM

MeTtou 3aBaprBama: TOMJBEHEM U IPUTHCKOM

OCHOBHHM TIOjMOBH y TEXHHUIIN 3aBapUBaba

T'acHo 3aBapuBame

Py4HO enexTpoiIyYHO 3aBapuBame

3aBapuBame TUI noctynkom

3aBapuBame MUI" noctynkom

3aBapuBame MAI mocTynkom

3aBapuBame 10/ IPaxoM

3aBapuBame MIa3MOM

EnexTpooTrnopHo 3aBapuBame

Pe3ame MeTana

HaBapuBame

3amTuTa Mpyu 3aBapuBamby




o0jacHM 3aBapuBam TIa3MOM

00jacHHU eNeKTPOOTIIOPHO 3aBapUBAHE

HaBezle ¥ 00jacHU MOCTYITKE 3aBapHBarbha MPEKIOMHIX
CIIOjeBa: TaYKacTo, IIaBHO M OpaaBU4acTo

HaBeze 1 00jaCHU TIOCTYIKE 3aBapHBamb-a CyYeOHUX CIIOjeBa:
30MjarbeM 1 BapHUYCHEM

o0jacHU ¥ HaBeZe MOCTYIIKE pe3ama MeTajia

00jacHU EJICKTPOIYYHO ¥ TAaCHO HABApUBAhHE

MpUMEbYje MOCTYIKE 3alITUTE Ha pay

O0bpama Ha KOMITjyTepCKH
yIpaBJbaHUM MallHAMA
aylaTKama U MHAYCTPHjCKHM
poboTumMa

o0jacHu ocHOBHE KapakTepuctiuke HYMA

HaBeJle OCHOBHE elleMeHTe 1 HanpTa cTpyktypy HY obpamHor
cucrema

o0jacHu pasnuky n3mehy HYMA u oOpagHux nieHrapa
HaOpOjH BPCTE HYMEPUIKOT YIIpaBasba

o0jacau Hameny @I1C

00jacHM HaMEHY U MOJEITy CIEIHjaTHUX MalliHA
oOjacHu TpaHchep muHHIje

o0jacHU pa3Boj poboTa

HaBeJIe MPUMEHE HHAYCTPUjCKOX poboTa

o0jacHM MUHUMAJTHY KOH(pUTYpanujy podoTa

oOjacHu 3aBpirHe ypehaje poboTa

Hywmepuuku ynpassbaHe MallIuHE ajaTKe
Crpykrypa HYMA

CucreMu HyMEpUYKOT yIIpaBJbarmba
OO0panHu neHTpU

Bpcre ynpasmama

®OiekcHOMITHY TPOU3BOIHU CUCTEMU
CrieuyjaiHe MalimHe

Tpanchep munmje

Wnnyctpujcku podotn

Crierujainau
(HEeKOHBEHLIMOHAJIHH)) TOCTYIILN
obpane

00jacHU IPUMEHY U TO/IeTy HEKOHBEHIIMOHAITHUX TTOCTYIaKa
o0paje
o0jacHHU crienjaHe (HEKOHBEHIIMOHAITHE) MTOCTYTIKE 00paje

Crienyjaiau nocTymiu odpae
EnextpoeposueHa oopana (EDM)
Enexrpoxemujcka oopana (ECM)
VYirpassyuna obpana (EUS)
Ob6pana enexrpoHckuM cHorioMm (EBM)
Ob6pana nacepom (LBM)

O6pana miazmom (PJM)

Xemujcke oopane (CM)

O6pana Bogernm miazoM (WJIM)
O06pana abpazuBHUM MitazoM (AJM)
AHOIHOMEXaHWYKe 00paje

O6pana y eeKTpOMarHeTHOM TI0JbY
Enexrpoxuapayninyne oopaje
O0pana exciio3ujom
Enextpomexanmuke oOpase
KomOuHOBaHM nocTymm odpasie

Tepmuuka obpana

o0jacHU TepMHUKY 00paxy
o0jacHu pa3nuKy u3Mel)y TepMUUKe U XeMH]jCKO-TEPMUYKE
obpane

o 00jacHM IOCTYHIAK JKapema

Tepmuuka obpana

MeToau 1 OCTYIIH TEPMUUKE 00paje:
- JKapeme;

- HOpMaJIM3aIyja;




00jacHH MMOCTYIIaK HOpMaJIH3aIldje

00jacHU MOCTYNAaK KaJberha

HaBeJIe MIOCTYIIKE KaJberha

HaBeJle cpesicTBa 3a Xialeme mpu TePMIIKO) 00paTu
00jacHU MoCTymnaK no0oJblIama

00jacHU MOCTYIaK OTIYINTamka

HaOpOjH MOCTYIKE XeMH]CKO-TepMHIUIKe o0pae

00jacHU IIEMEHTAIH]Y

00jacHU HUTpHUpPAE

00jacHU HjaHNU3HPabHEe

00jacHU CHITUIHpahE

oOjacHu nudy3HY METATU3alUjy: aJuTHpambe, OopHupame,
XPOMUPAHE

HaOpoju onpeMy U ypehaje 3a TepMUUIKy 00pay: 3a
3arpeBame, 3a oMaInBame, Ipame U Xinaleme 1eoBa

- KaJbCHe;
- MOOOJBIIAILE;

- OTHYIITAKkE;

MeTtoau XeMujCKO-TepMHUYIKEe 00pase:

- IICMCHTaIHja;

- HUTPHUPAIGE,;

- IMjaHU3HPambE;

- CHJIMIIHPAbE,;

- nudy3Ha MeTannu3aluja;

Omnpema u ypehaju 3a TepMuyaky oopamy

Hcnutupame Matepujana

00jacHU IIMJb UCTIUTHBAKA MaTEpHjalia

o0jacHM MEXaHMYKE U TEXHOJIONIKE 0COONME MaTepHjala
o0jacHU MOCTYIKE UCTIMTHBaka MaTepHjana 6e3 pa3apama
MaTepujaia

00jacHM TIOCTYyIIKE HCIIUTUBAA MaTepujajia ca pazapambeM
MaTepujana

HaBEAC IMOCTYIIKE NUCIIUTHBaka TBpI[Ohe

Hcnutupame MaTepujana
Meroau UCIUTHUBAKA
UcnutuBame 0e3 pazapama:

- BU3YEJHH INperiesn

- WUCTIHTHBamkE NIEHETPaHTHMA
- MarHeTHa HCIUTHBamba

- HUCIHTHBAmka yITPa3ByKOM
- paauorpadcka UCITUTHBAKbA
UcnutuBame ca pazapameM:

- -TIOBPIIWHCKO pa3apame

- -3aIPEMUHCKO pa3apame
XeMujcka UCITUTHBAA
Du3nyKa HCITUTHBAKbA
Mertanorpadcka HCTIUTHBAA
MexaHWuKa UCTIUTUBAKA
TeXHOIOIKC NCTINTHBAKA

3amTuTa MaTepujana

o0jacHH 10jaM KOpO3Hje U KaKo HacTaje

HaBeJIe HajBaKHU]Ee 00JIMKE KOPO3Hje

HaBeJle HayMHe ynihema o1 CBUX BPCTa HeyrcToha
00jacHHU CBe MOCTYIIKE 3aIUTHTE O KOPO3Hje

Kopo3suja

O06unIM Kopo3uje

[Tpunpema 3a 3aIITHTY O KOPO3Hje
[Moctymnim 3amTuTe 01 Kopo3uje:

- 3allTuTa HEMETAaJIHUM IIpEBJIaKaMa

- 3aIITUTa METATHUM IpeBiIaKaMa

- 3aIITUTa XEMHjCKUM TpEeBIaKamMma

- 3aIITHUTA NPEeBJIaKamMa 0]l TNIACTUYHUX Maca




YIIYTCTBO 3A ITNJAKTHYKO-METOJINYKO OCTBAPUBAIBHE ITPOT'PAMA

Ha movetky cBake TeMe y4eHHKE YIIO3HATH Ca [TUJbEBUMA U UCXOJMMAa, TUIAHOM pajia M HAYMHHUMA OLICHhHBamka. TeopHujcka HacTaBa MpeaMeTa ce peatnsyje Y YYHOHUIIH MIPH
YeMy ce 0JIeJbehe HE JICH Ha TPYIIE.

[Ipenopydenun O6poj yacosa o Temama je cieachu:

* OO6pana crajamem (30 gaca)

* OO6pana va HYMA u uanycrpujckum podornma (12 gaca)

* Cnenyjanau (HEKOHBEHIIMOHATHH) octynim odpane (10 yacosa)

* Tepmuuka obpana (10 gacosa)

* UcnutuBame Matepujana (4 4acoBa)

e 3amruta Matepujana (8 yacona)

[MpumkoMm peanm3aryje TeMa OCIIOHUTH Ce Ha MpeA3Hamka yIeHUKa U3 IPBOT pa3pesia U3 IpeaMeTa TEXHOIOTHja 00pajie, eKOJIOTHje U 3aIlITUTE )KUBOTHE CPEIMHE, MAITHHCKIX
MaTepujana, Mexanuke. M30op MeTona m oOnMKa pama 3a CBaKy TeMy oiapeljyje HacTaBHHUK y 3aBUCHOCTH O]l HACTaBHHX Ca/pkaja, COCOOHOCTH W MOTpeda Y4YeHHKa,
MaTepHjaIHuX U Ipyrux ycnosa. Kopuctutu BepbanHe MeTose (MeTOa yCMEHOT M3Jlarama 1 JUjasiolKa MeTo1a), MeTOIe IEMOHCTpalje, TEKCTyaTHO-UIIyCTpaTUBHE METOJIE.
[Mpeanoxenn oOnuIM paja cy GpoHTAIHHU, paj y TPYIH, paj y napy, MHAUBUAYaTHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIBLUBAILE YYUEHUKA

Y HacTaBH OpHjEHTHCAHO] Ka JIOCTU3akby MCXO0/Ia TIpaTe ce U BPEHY]Y MPOIIeC HACTaBe U yuera, NOCTHIHyha yueHuKka (TpOIyKTH y4ema) U corcTBeHH paj. HactaBHuk Tpeba
KOHTHHYWPAHO Jla MpaTH HampeJak yYeHHWKa, KOjH ce Oorjie/la y HauyMHy Ha KOjM YYEHHIM NapTHIUINPAjy, KaKo NMPUKYIUbajy MOAATKE, KaKO apryMeHTYjy, eBalyupajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame OMiio 00jeKTHBHO U Yy (PYHKIU]jU yUuerma, TOTPeOHO je YCKIIAIUTH HUBOE NCX0/a U HAUWHE OleHhIBamba.

CyMaTHBHO OIIEH-HBaE je BpeAHOBamE MOCTUTHyha yueHrKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTHBHE OlleHe ce I00Ujaj U3 KOHTPOIHUX HITH TUCMEHHX PajJioBa, TECTOBA,
YCMEHOT UCTIMTHBAaKbA, CAMOCTAIHUX WM IPYIHUX PaJoBa yIeHHKa. Y (OpPMaTHBHOM BPEIHOBakY HACTABHUK OM Tpeballo 1a MPOMOBHILE TPYITHH AXjaJIOT, Ja KOPHUCTH IMUTamba
na Ou reHeprcao mojaTke u3 haukux ujeja, ad U 1a IOMOTHE pa3Boj haukux ujeja, naje yaeHUIMMa moBpaTHe nH(opMaIyje, a moBpaTHe HHPopMaiuje J00rjeHe o] YIeHUKa
KOPHUCTH JIa TIPUJIaroJii MoAy4daBame, oxpadpyje yueHHKe J1a OlelY]jy KBaJUTET CBOT paja. M300p uHCTpyMeHTa 32 (hOpMATHBHO BPEIHOBAKE 3aBUCH Off BPCTE aKTUBHOCTH
KOja ce Bpe/iHyje.



Hazug npenmera:

MEXAHUKA CA MEXAHU3MHUMA

lNogumsu dhonrx gacosa:111

Teopuja: 74 BexoOe: 37

nmpakThyHa HacTapa: 0ok HactaBa: 0

Pazpen:

ApyTH

nibeBu yuema:

- Pa3symeBame kperama Tena

- Cruuame 3Hama 0 BpcTaMa U 3aKOHUTOCTHMa KpeTamba MaTepHjaiHe TauKe
- Cruuame 3Hamba 0 KHHEMATUIM KPYTOT Teja, TPAHCIaTOPHOM KpeTamy, 0OPTHOM KpeTamy, PaBaHCKOM H CI0)KEHOM KpeTamy
- Cruuame 3Hama 0 ONIUTHM 3aKOHMMa JUMHAMHKE TaukKe, [I0JMOBUMA pajia U CHare

- Cruname 3Hamka 0 TUHAMHLIA KPYTOT Tela

- Ocnoco0JspaBame 3a IPUMEHY 3aKOHA KMHEMAaTHKe U JMHAMUKE y pelllaBamy 3aJaTaka u npoliemMa MallMHCKe IpaKce
- Pa3Bujame noruukor MulUbewa U pacyhrBama U CUCTEMATUYHOCTH Y pelllaBamby TEXHUYKHUX Mpodiema

- Pa3zymeBame yTHuaja cuiaa Ha KpeTame Tena

- Ilo3HaBame OCHOBHHX NMpUHOWIIA KHHCMATUKC U TMHAMUKC MEXaHn3aMa

TEMA

ncxoan
1o 3aBpuIeTKy TeMe yueHHUK he OuTH y cTamy aa:

TIPEIIOPYUYEHU CAJIPXKAJN / KJbYUHU [TIOJMOBU
CAJIPKAJA

OCHOBHU TIOjMOBH Y
KHHEMAaTHuu

e nedWHUIIEC KHHEMATHKY Kao /0 MEXaHWKE U 00jaCHU HeH
3HA4aj y TEXHHUIIN

e 0o0jacHM TI0jaM MaTepHjalTHe TauKe

e 00jacHU mojaM cuctema pedepeHIrje 1 HaBele HaunHe
onpehuBama 1moyioxaja Tauke y paBHU U IPOCTOPY

e U3BPIIY OCHOBHY IO/IETY KpeTama

e neduHUIIE OCHOBHE ITOjJMOBE U BEIMYMHE KOj€ OMUCY)y
KpeTame

IMojaM KMHEMATHKE U TIPEAMET MPOYIaBamka

[ojam marepujanne Tayke

Pedepentrnu cucrem u onpehuBame mojioxkaja Tauke y paBHU U
MPOCTOpPY

[Tojam 1 ocHOBHA MOJIeNa KpETamka

OCHOBHH TI0JMOBH M BEJIMYMHE KOj€ OMHKCY]y KpeTame (JInHuja
myTame, MyTama, MyT, 3aK0H MyTa, Op3uHa, 3aKOH Op3uHe,
BpeMe)

Kunemaruka marepujaiiae Tauke

e JeduHUIIE MPABOIMHU]CKO KPETamhe MaTepHjalHe TauKe 1
HAIpaBy Pa3IuKy u3Mel)y paBHOMEPHOT U IIPOMEHIBbHBOT
KpeTama

e JeduHUIIE KPUBOJIHHHU]CKO KPETamhe MaTepHjaTHE TauKe

e OpEAM MyTamy, OP3UHY U YOP3ame 3a KapaKTePUCTHUHE
BPCTE KpeTama MaTepHjaHe Tauke

e [pTa KHHeMaTHyKe aujarpame (v —t, a —t, s —t)

e HaBejIe MPHUMeEpe MPABOJIMHH]CKOT KPETarha, KPUBOJIMHH]CKOT
KpeTama 1 KPY>KHOT KpeTama (Kao CIelnjaTHoOT 00JI1Ka
KPHBOJIMHU]CKOT KpeTama) U3 MaIIMHCKE MPaKce

[IpaBonMHMjCKO KpeTame MaTeprjaliHe Tauke (paBHOMEPHO U
MIPOMEHJBUBO)

OnpehuBame MuHUjE yTamke, MyTamke, Op3uHe U yOp3ama npu
MIPABOJIMHI]CKOM KpETamhy MaTepHjaTHe TauKe
KpuBonuHUjCcKO KpeTame MaTeprjaiHe Tauke (PaBHOMEPHO U
MIPOMEHJBUBO)

OnpehuBame MuHMjE yTamke, MyTamke, Op3uHe U yOp3ama mnpu
KPUBOJIMHH]CKOM KpeTamby MaTepHjallHe TauKe

Kunemarnuku aujarpamu

KpyxHo kpeTame MaTepujaiHe Tauke (paBHOMEPHO U
TIPOMEHJBUBO)

bp3una n yop3ame (HOpMaIHO ¥ TAHTCHIIN]aJTHO) KO KPYXKHOT
KpeTama MaTepujaliHe TauKe

Kunemaruka KpyToOT TCJ1a

e JnedUHUIIE KPYTO TEJIO M HABEE pa3jiore ypohema
MIPETIIOCTaBKE KPYTOCTH Tea

HOj aM KpyTor TCjia, 3aJalili KHHEMATHUKE KPYTOT TCJia




pa3iuKyje BpTe KpeTama KPyTOT Tella U HaBeJIe lbHXOBE
KapaKTePUCTHKE

yIpTa U u3padyHa Op3uHe u yop3ama npema 3a1aTumM
noJiaruMa

pasNuKyje arcoyTHO U PEATHBHO KPETAHHE

o0jacHU 1ojaM cTereHa ciio00/Ie KpeTama

TpancmaTopHO KpeTame KPyTor Tenna (KOHAYHE jeTHAYNHE
KpeTama, JJUHUja MyTame, Op3uHa 1 yOp3ame KapaKTepUCTHIHE
Ta4Ke KPyTOT Tena)

OO6pTrame KpyToT Tena OKO HeMOMUYHE oce (yraoHa Op3uHa,
yraoHo yOp3ame, Op3uHa U yOp3ame)

[lojam paBaHCKOT KpeTama KpyTOT Tejla, KOHAYHE jeJHaYNHE
PaBaHCKOT KpeTarma KPYTor Teia

Paznarame paBaHCKOT KpeTama KpyTOT TeJla Ha TPAHCIaTOPHO H
00pTHO KpeTame

Tpenytau on Op3uHa paBaHCKe QHUType, TeopeMa O TIPOjeKITHjU
Op3uHa JBe TauKe paBaHCKe GUType

OnpehuBame Op3uHe ¥ yOp3ama Tauyaka KpyTor Tejia KOje BPIIU
PaBaHCKO KpETame

CrnoxxeHo KpeTame MaTepHyjaiHe Tadke, opelBame arcomyTHe
Op3HHE U arcoJIyTHOT yOp3ama TauKe KOja BPIIH CII0KECHO
KpeTame

Kunematnka MexaHmuzama

neduHHIIe MEXaHU3aM, FeTOBE WIAHOBE U KHHEMATCKE BE3e
M3BPIIH ITO/ICJTy MEXaHU3aMa IIpeMa TUITY KOHCTPYKIHje U
npeMa QyHKIHjH

pa3iuKyje KapakTepHUCTHYHE TUIIOBE MEXaHW3aMa M IbHXOBY
PUMEHY

Ipe/IBUN TIOMEpame Jela MeXaHH3Ma Ha OCHOBY KpeTamba
HETOBHX OCTAJIMX eJeMeHarTa

HaBe/le NPUMEHY MeXaHH3aMa Ha MallnHama 1 ypehajuma u3
MAIIHCKE MPaKce

[Tojam MexaHn3Ma, WIAHOBH, KHHEMATCKH MTApOBU, KHHEMATCKE
Be3e, CTENEeHH CI1000/Ie KpeTama

KoHcTpykimoHo — (hyHKIIMOHANHA KIIacU(HKallija MexaHu3ama
PenaTuBHO KpeTame, arncoyTHO KPeTamke U aHalIi3a oMepama
KJbYYHUX WIAHOBA MeXaHH3ama (TI0JTy)KHUX, KyJUCHUX,
OperacTux, 3ym4acTux, MOTOPHUX, PPUKIIHOHUX H MEXaHH3aMa
ca eJJaCTUYHUM YWIAHOBUMA)

JluHamuKa MaTepHjaiHe Tauke

neuHUIIE TMHAMUKY W aHaJIM3HUpa 3Ha4aj yBohema mace npu
MpOyYBamky KpeTama

MpopavdyHaBa KapaKTEPUCTUYHE BEJIMUUHE MPH
MIPaBOJIMHI]CKOM KpETaky MaTepHjaTHe TauKe MOl JIejCTBOM
KOHCTAaHTHE CHIIe

pelaBa jeJHOCTaBHU]j€ 3aJaTKe U3 CIIELHjaTHIX CIy4ajeBa
MPaBOJIMHU]CKOT ¥ KPUBOJIMHH)CKOT KpeTamka MaTepHjaiHe
TaykKe

00jacHU 3aKOH POMEHE KOJINYMHE KPeTama 1 3aKOH IPOMEHE
KHHETHYKE eHEepruje

neQUHUIIE paji, CHATY U CTETIeH KOPUCHOT JIejCTBA U BPIIH
BIXOBO U3pauyHaBamke HA KOHKPETHUM IIpUMEpHUMa
neuHUIIE CHTY HHEpLHUje U TpuMeHH JlanamOepoB npuHIHUIT
3a MaTepHjaHy TauKy Ha KOHKPETHOM IIPUMEPY

OCHOBHH TIOjMOBH U TPEIMET NPOy4aBambha TUHAMUKE
IbyTHOBH 3aKOHU

[IpaBosmHMjCKO KpeTame MaTeprjaiHe TauKe Mo JI€jCTBOM
KOHCTaHTHE CHJIC

CrienmjayHu clly4ajeBH MPaBOJIMHHU]CKOT KpeTama MaTepujaiHe
Tadke (cI000AaH Maj, XUTall HABUILE U XUTAll HAaHWKE y
0e3Ba3IyITHOM MTPOCTOPY)

KpuBonuHUjcKO KpeTame MaTeprjaliHe Tauke

CrnienjaiHy cly4ajeBH KPHUBOJIMHH]CKOT KPETamha MaTepHjaiHe
Tadke (XOPU30HTAIHH M KOC XUTall y 0€3Ba3IyLIHN IPOCTOP)
KonnunHa kpetama, 3aK0H MPOMEHE U 3aKOH OJIPKamba
KOJIMYMHE KPeTamba MaTepHjaHe TauKe

[Tojam u BpcTe enepruje

3aKoH O MPOMECHH KUHETHIKE CHEPTHje

Pan, cHara, creneH KOpUCHOT JiejcTBa

JanamMOepoB MpUHINI 332 MaTEpUjaIIHY TauKy




JnHaMuka cucrema
MaTepHyjaTHUX TayaKa

neduHAIIE MaTEPHUjalTHA CUCTEM U CHJIE KOje ACjCTBY]jY Ha
Wbera

o0jacHU 1ojam IEHTpa Maca

00jacHM 3aKOH O MPOMEHHN KOJIUYNHE KPeTama 1 3aKOH O
MPOMEHU KUHETHYKE CHEpPruje CUCTeMa MaTepHjalTHIX Tayaka
npumenn J{agamMOepoB MPUHIIMIT 32 CUCTEM MaTepHjaTHUX
Tavyaka Ha KOHKPETHOM MPUMEPY

ITojam MaTepHjaTHOT CHCTEMA, CHJIE KOje NIejCTBY]Y Ha
MaTepHUjaTHH CUCTEM

Maca u cpenuiite cuctema

3aK0H 0 MPOMEHHU KOIMYHHE KPeTama CUCTEMa

Kunernuka eHepruja v 3aK0OH 0 IPOMEHU KUHETUYKE CHEPT U]
cucremMa

JlairaMOepoB MPUHIIMII 32 CUCTEM MaTepHjaTHAX TayaKa

JluHaMuKa KpyTor Tena

MpopavyHa KapaKTePUCTUYHE BEJIMUNHE IIPU TPAHCIATOPHOM,
KpPY>KHOM U PaBaHCKOM KpETamy KPyTOT Tela

Kunernuka enepruja KpyTor Tena (Ipu TPaHCIaTOPHOM
KpeTamy, 00pTamy OKO HEMMOMUYHE OCE, PABAHCKOM KPETamby)
Pan cuna xoje fejcTByjy Ha KPyTO Teno (IIPH TPAHCIATOPHOM
KpeTamy, 00pTaly OKO HEIOMUYHE 0CE, PABAHCKOM KPETamy)

JvnHamuka mexaHuzama

yOUH CHJIE KOj€ C€ jaBJbajy Y KapaKTEPUCTUIHUM BEeJIHYMHAMA
pa3iHKyje mpemMa HaMEHU M KOHCTPYKIM)jH BPCTE PEAyKTOpa

Knacudukaiuja u aHanmza cuia y MexaHu3MHUMa
PemykTopH 3a BeJMKe IMPEHOCHE OTHOCE

HUXO0BE KOMIIOHEHTE o PeaykTopu 3a npoMeHIbUBE IPEHOCHE OJJHOCE

YIIYTCTBO 3A JTMJAKTUYKO-METOJAUYKO OCTBAPUBAIBE [TIPOT'PAMA
Ha mouetky cBake Teme y4eHUKE YIIO3HATH ca IMJbEBUMA M KCXOJIMMa HACTaBe, OTHOCHO yuea, TNIAaHOM pajia M HAauMHKUMA OliekhuBama. [IpeMeT ce peanu3syje Kpo3 TEOpHjCKy
HACTaBY M BeKOE Y YUYHMOHUIIU U CIICIHjaJIn30BaH0] yuroHuin. Oesbemne ce IeNn Ha rpyIe 10 15 yueHuKa NpuiukoM peanusaiigje Bexou. [Ipenopyka je 1a ce uacoBu BexOH
peanu3yjy Kao ABoYaC CBaKe JAPyre Helesbe.
IIpenopyden 0poj yacosa 1o Temama je cienehu:

e  (OCHOBHH MMOjMOBH Y KHHeMaTHIIH (3 yaca)
Kunemarunka marepujanne tauke (21 gac)
Kunemaruka kpyror Tena (24 gaca)
KunemaTtnka mexanmuzama (12 gacosa)
JuHamuka matepujaiaHe Tauke (24 daca)
JluHamuKa cucTeMa MaTepujaaHux Tadaka (12 gacosa)
Junamuka xkpyTor Tena (6 yacosa)

e Jlunamuka mexanuzama (9 gyacora)
[TpunvikoMm yrno3HaBama YYeHHUKa ca OCHOBHHM TIOjMOBHMMAa y KMHEMATHUIIM HACTABHHUK TpeOa Jia ce OCJIOHM Ha 3Hama Koja Cy YUYCHHIIM CTEKIM W3 (QU3MKe, Ta 3HaWka HajIpe
YTBPAUTH, a IOTOM MIPOIIUPUTH (TIPOBEpa 3HAKA CTEUCHUX U3 (PH3KKE MOXKE e MPOBEPUTH KPO3UHULIU]aJTHH TECT). Y UeHUIIMMa Tpeba HarJlaCuTH 3Ha4aj oJpehuBama mojioxaja
TayKe y paBHHU U MPOCTOPY, a CBUM YUECHUIIIMa MOpajy OMTH MOTIIYHO jaCHH MOJMOBH KPYTOT Tella, MaTepujaJIHe TayKe, IITa Cy KOHAYHE jelHAaYMHE KpeTama, Kao U MyTama,
JIHUja MyTamke U 3aKOH IMyTa.
VY4enuke Tpeba MOCTYIMHO YBOJUTH Y PABaHCKO KpETame KPYTOr Telia, a Ha Kpajy yBex0OaBaTH HayueHO Ha MOTOJHHUM MPHUMEpPHMa KOje HACTaBHUK n3abepe. Y oBOM Jieny (¢
0031pOM Ha BHETroB 3Hauaj) NOTpeOHO je uerrhe BPIINTH MPOBEPE 3HaKBa KaKO O HACTABHUK MMAo YBHUJ y KOjOj MEPH Cy YUCHHUIIN CaBIaJallid MaTepujy.
VY KMHEMaTHIM MeXaHW3aMa HaBOAWTH NpPHMEpe MEXaHH3aMa MAIlMHA U ypehaja M3 MaIIMHCKE Mpakce Kako OM YYCHHIM CXBAaTWIM 3Ha4ya] MEXaHHW3aMa M HUXOBY YJIOTY.
HapomuTy yueHuke a aHAIM3UPa]y TOCMaTpaHd MEXaHM3aM M YOUaBajy KapaKTEPUCTUYHE TaYKe MEXaHU3Ma UHhje KpeTame je ONTHO 3a (DYHKITMOHHCAE 1IeTIOT MEXaHn3Ma.
[Ipu oOpaau AMHAMEKE, KJIbYYHH TIOjMOBH IIpU 00paiu cy: pal, CHara, CTerieH KOPHCHOT JIejCTBa, KWHETHYKA M MOTEHIIMjalHA €HePrija, KOJMYMHA KpeTama UTI. 3a KOju Tpeda
ypaauTt Behu 6poj mpuMepa ¢ 003UpoM Ja je MPUMEHa OBUX BEIMUMHA Y MAIIMHCTBY BUIIECTPYKA.



Junamuky cucrema Tpebda 00paJuTH Ha jeTHOCTABHUjUM IIPUMEpUMa U BPLIUTH BUXOBY aHAN3y NPWINKOM pellaBamba.

[Ipu peanuzaumju TeMa BeoMa je BayKHO /1a C€ YCIIOCTaBH Be3a ca 3HAlbUMa CTCUECHHM M3 (PH3HKE, MAIIMHCKHUX eJIEMEeHaTa, OTIIOPHOCTH MaTepHjajia U IPyTuX MpeaMeTa U Ha
KOHKPETHHM NpPUMeprMa MOKa3aTH BUXOBY TIOBE3aHOCT. YUeHHIMMa Tpeba maBaTu joMahe 3amaTke Koje Tpeba peoBHO MperiieaTH | MPOBEPaBaTH CAMOCTAITHOCT U3pajie
3a/1aTaKa.

VYuenuke Tpeba ynmyhuBatu Ha paznuuuTe M3Bope MHQPopManuja (CTpydHa JUTEpaTypa, MHTEPHET, YAaCONKMCH, YUOCHHUIIN) Kako OW MOBE3MBAJIHM IPAJUBO Ca CBAKOAHEBHUM
HCKYCTBOM.

Y ToKy peanm3alyje HacTaBe Tpeba HeroBaTH TUMCKH paJl, CAMOIIPOIIEHY, €CTETHKY, YBaKaBamhe Pa3IMIATOT MUIIIbEHAa, Opamehe COTICTBEHOT CTaBa KPO3 apryMeHTe. Y YeHHKe
MOJCTULATH J1a Pa3MUIILIBA]Y, 3aKJbYUY]y, aHAIH3HUPA]y, JUCKYTY]Y, IpEAaKy pa3InuuTa periena.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAILE YYEHUKA

[Ipaheme HampemoBama yueHUKA CE OJIBMja HA CBAKOM 4acy, CBaka aKTHBHOCT je J0Opa MpHIIMKA 3a NPOIICHY HAaIlpeloBama U JaBame NoBpaTHe MHpoOpManuje. Y HaCTaBH
OpHjEHTHCaHO] Ka JIOCTH3alky WCXOa MpaTe Ce W BpPeAHYjy MpOIeC HAacTaBe W y4ema, MocTHrHyha ydeHumKa (TPOAYKTH ydema) M COINCTBEHH pan. HactaBHumk Tpeda
KOHTHHYHPAHO Jla MpaTH Hampelak yYeHHWKa, KOjH Cce Oorjiefa y HadyMHy Ha KOjH YYEHHIM MapTHUIUINPAjy, KaKo MPUKYIUbajy MOAATKE, KaKO apryMeHTYjy, eBalyHpajy,
JOKyMeHTYjy uTa. Jla Ou BpenHoBame OMilo 00jeKTUBHO U y (YHKIUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAUWHE OlICHUBambA.

CyMaTHBHO OIICHUBaIHE j€ BpeITHOBamke MOCTUTHYha YUeHNKa Ha Kpajy CBaKe pealn30BaHe TeMe, a OlehUBake yUeHHKa Tpeba J1a je y ckiaay ca [IpaBuinHuKOM o OlieHhHBambY.
CyMmartuBHe olieHe ce 1001jajy U3 KOHTPOJIHUX WM MIMCMEHHX PajioBa, Tpa)MuKuX pasioBa, TECTOBA, yCMEHOT HCIIMTHBAbA, CAMOCTATHUX MM TPYITHHAX PagoBa yYCHHUKA.

VY ¢opmaTUBHOM BpeHOBaKY HACTABHUK OU Tpebaio J1a MpOMOBHIIE TPYITHHU JIWjaJIoT, TAMCKH pal, 1a KOPUCTH MUTamka Aa Ou reHeprcao noaatke u3 haukux uzaeja, anu u aa
NOMOTHE pa3Boj haukux wjeja, Jaje ydeHUIMMa TIOBpaTHE MHPOpMaIyje, a moBpaTHe WHpopMalrje JoOujeHe 0/l YICHHKa KOPHUCTH Jia TIPUIIarou Moly4aBame, oxpaopyje
YUYEHUKE J1a OLIeHbY]y KBAJHUTET CBOT paja. M300p nHCTpyMeHTa 3a (hOPMAaTHBHO BPEIHOBAE 3aBHCH OJ1 BPCTE AKTUBHOCTH KOja CE BPEAHYje.



Hazug npenmera:

OTIIOPHOCT MATEPUJAJIA

lopummu Goup yacosa: 74

teopuja: 37 BexOe: 37

IpakTH4Ha HacTasa: () 6nok HactaBa: 0

Pazpen:

Apyru

[upeBu yuemwa:

- Ymo3HaBame BpCTa HAIIpE3amkba U lbUXOBUX KAPAKTCPUCTHKA

- Crumame 3Hama 0 MOHAIIAkY TEXHUYKUX MaTepHjalia moj /iejcTBoM ontepehema

- CTI/IHaH)e 3Hamka O CJI0KCHHUM HAIIOHCKHM CTalkbuMa

- OsryagaBame MeTOIaMa IpopavyyHa u MPABIIIHOT U300pa MaTepHujaia MPHWIKKOM TUMCH3UOHUCAhA SJIEMEHATA MAIIMHCKUX

KOHCTPYKITHja

- Ocmnoco0spaBame 3a MPUMEHY TEOPH]CKHX 3Hama MPH pellaBamky MPAKTHIHUX TEXHHYKUX MpodieMa
- Pa3Bujame TOrMYKOr MHUIIUBEHA H CAMOCTATHOCTH TIPH PellaBamky MPaKTHYHUX TEXHHYKUX MpodieMa
- OcmocoOspaBame 3a TpaHcep 3Hamba HAyuYeHUX U3 APYTUX IpeIMeTa

TEMA

NCxXoan
Ilo 3aBpuieTKy TeMe yueHUK he OuTh y cTamy aa:

TIPEIIOPYYEHU CAJIPXKAJU / KJbYUHU [IOJMOBU
CAJTPKAJA

OCHOBHH TIOjMOBH 1
MPETIIOCTaBKE OTIOPHOCTH
MaTepujana

e JeduHUIIE OTIOPHOCT MaTepujana u Habpoju 3aJaTKe
OTIIOPHOCTH MaTepyjana

e pasyMe I0jaM CHOJbALIBUX U YHYTPAIIHHX CHIIa

e 00jacHHM 10jaM HaIoHA H JiehopMaliuje

e 00jacHH OCHOBHE BPCTE Hampe3ama (aKCHjaIHO Halpe3ame,
CMUIIakhe, YBUjamkhe, CaBHjambe, N3BHjambhe)

e pasyme u o0jacHU MOTpedy yBohema MPeTHOCTaBKUA OTIIOPHOCTH
MaTepujana

- Tlojam u 3aanu oTIOPHOCTH MaTepujana

- Crospamime U yHYTpaIIbe CHIIe

- Hanonu u nedopmaruje

- Bpcre Hanpe3ama (OCHOBHU ITOJMOBH)

- OcHOBHE XHIIOTE3€ U MPETIIOCTaBKE OTIIOPHOCTH MaTepujaia

AKCHjaJIHO Hampe3ame

o nedVHUIIe aKCHjATHO HAIIpe3ame

e HaIpTa qujarpaMm v o0jacHu XyKOB 3aKOH

e 00jacHH KpHBY TUHAMUYKE YBpCTOhe

e jneduHUIIE TO3BOJLEHH HAIOH U 110jaM CTETIEHA CUTYPHOCTH

e MpOpavyHa aKCHjaJTHO HAIIPErHYTH ILTAIl

e 00jacHH 3aTe3ame MO/ YTHIIAjeM COIICTBEHE TeXHHE (U
CIIOJBAIIHE aKCHjATHE CHJIC)

e aHaANM3Mpa YTHUIAj TEMIIEpaType Ha HAIlOHe

e pellaBa jeAHOCTaBHHjE CTaTHUKU Heoxapelhene nmpodieme

e jeduHUIIE [T0jaM TOBPIIMHCKOT TPUTHCKA

- Jledopmanuje 1 HAIIOHY TP aKCHjaTHOM Harpe3amy

- JlujarpaM HamoH — quiaTanyja u KpuBa AWHAMUYKE yBpcTohe

- XYKOB 3aKOH M MOJYJI €JIaCTHYHOCTH

- J103BOJbEHH HATIOH H CTETICH CUTYPHOCTH

- IlpopauyH akcHjajgHO HalPErHyTUX HOCAya M YCJIOBU 3a
JTIUMEH3UOHUCAbE

- 3are3ame M0/ YTUIAjeM COTICTBEHE TE)KHHE

- 3ate3ame MO YTUIAjeM COIICTBEHE TEXKHHE U CIIOJbAIIHE
aKcHjaliHe cuiie

- YTuIaj TeMnepaType Ha HarloHe

- Crarnuku Heoapeheru npodieMu

- TloBpUIIMHCKH NPUTHCAK

CMuname

e o0jacHu HamoHEe U AedopMaIrje MPU CMHUIIALY

e 00jacHr XyKOB 3aKOH IIPH CMHIIAKY U MOIYIT KJIH3amkha

e W3BPIIY MPOPAYYH €JIEMEHATa U3 TEXHUYKE MMPAKCE U3JI0KECHUX
CMUIIAkY

- Jlebopmarje v HAIOHU TIPH CMHTIAHY

- XYKOB 3aKOH NPU CMUIIAY

-  Monayn knu3zama

- IlpopauyH enemMeHaTa U3JI0KEHUX CMHULIAEY M YCIIOBHU 32
JIMMEH3NOHHCAHE




I'eomeTtpujcke e HaOpOjU TeOMETPHjCKE KAPAKTEPUCTUKE PABHUX MIPECEKa - Bpcre reomeTpujcKuX KapaKTepUCTUKA PaBHUX IpECceKa
KapaKTePUCTUKE PaBHUX U e Je(UHUILIE U TPABU Pa3IUKy U3Mel)y reoMeTpHjCKUX - CraTu4ky MOMEHT MOBPILUHE
MTONPEYHUX TIpeceKa KapaKTepHUCTHKA paBHUX Ipeceka - MomeHT uHepIHje MOBpIINHE (aKCHjaTHA, TICHTPU(YTaITHH,
o mpumMmenn XajreHc — llITajuepoBy TeopeMy Ha KOHKPETHOM TOJIAPHH )
IpUMepy - Xajrenc — llltajuepoBa Teopema
e OIpeay MOJIOXKaj TTIAaBHUX LEHTPAIHUX Oca 3a 3a7aTh IPUMEp - I'maBHe meHTpaiHe Oce U TIIaBHU MOMEHTH MHEPLH]je
e W3padvyHa IIaBHE MOMEHTE HHEPIIH]je 3a 3a/1aTy CIOXKeHy Qurypy, CIOXeHHX Purypa
n3pavyyHa MoMYNPEeYHUK HHEPIHMje U HALpTa ENUTICY HHEPLIUje - llonmynpeuHUK MHEPLUjE U eTUIIca HHEPIIYje
e W3payMHa OTIOPHH MOMEHT MOBPILIMHE - OtmopHM MOMEHT MOBPILIUHE
VYBujame e 00jacHu HamoHe ¥ AedopMalrje MPH yBHUjamky IITana Kpy>KHOT - Hanonu u nedopmaryje npu yBujamy mramna KpyxHOT
HONPEYHOT Ipeceka MONPEYHOT Ipeceka
e HAIpTa JMjarpaMe MOMEHATa YBHjarmba U YIoBa YBHUjamba - JlujarpamMu MOMEHaTa yBHjama U YIIIOBa YBUjamba
e HAIpTa JyjarpaM TaHTCHIMjATHUX HAIOHA y TIONMPEYHOM Tpeceky | - Jlujarpam TaHreHIWjaTHUX HAMIOHA Y MOMPEYHOM TPECEKy
e MMEH3WOHHMIIIE JIaKa BpaTHia (TpeMa JJ03BOJ5EHOM HAIlOHY H - JluMeH3HOHHUCAmke JTaKUX BpaTHiIa (IpeMa J03BOJFEHOM
mpemMa J03B0JbEHO] e opMaIiuju) HAIIOHY M TIPEeMa J03BOJEEHO] JiehopMaIivju)
CaBujame e HaIpPaBH Pa3HKy U3Mel)y YUCTOT caBHjama U CaBHjama CHiiaMa - Ilojam umcrtor caBujama u caBHjamba cujlama
e o00jacHu meopmaliije M HANIOHE NIPU CaBHUjamy (YMCTOM caBHjamy | - [ledopmarje n HOpMaTHU HAIIOH IIPH YUCTOM CaBHjalby
U caBHUjamy cHjaMa) - Jlebopmanuje, HOpMaJTHHU U TAaHTESHIIWjATHUA HATIOH TIPU
e TpOpavyHa HOCA4 U3JI0KEH CaBHjamby caBMjamy cUlIama
e pasyMe I0jaM KOCOT CaBHjama - IIpopauyn HOcaya M3JI0)KEHHX CaBHjamy U YCIOBH 32
JUMEH3HUOHHCaHE
- Tlojam Kocor caBHjama
U3zBnjame o JeduHUILIE U3BHjaE U 00jaCHU OCHOBHE TOjMOBE U - OCHOBHHM IIOjMOBH H IIPETIOCTaBKE KO W3BUjamba
NPETIIOCTABKE TP U3BHjaAbY - OjnepoB oOpa3all 3a BeIMYHHY KPUTHYIHE CUJIC H3BHjamba
e Ha0pOju M HAIIPAaBH Pa3IMKy U3Mel)y ueTHpu OCHOBHA Cilydaja - OCHOBHH CJTy4ajeBH U3BH]jamba
U3BUjamba - KpuTtunau HaroH n3BHjama
e W3pauyHa KPUTUYHY CHIIy U KPUTUYHU HAIIOH M3BHjarbha - Owmera nocrynax
o u3Bpmm OMera nocrymnaxk
CroxeHo Harpe3ame e eduHUIIE U TIPETIO3HA CJI0XKEHO HaNpe3ame - JledwHHIIMja 1 OCHOBHU ITOjJMOBH H3 CIIOKEHOT HaIpe3armba
e JeduHUIIE eKCIEHTPUYHHN MPUTHCAK - ExcuenTpuyHu nputrcak
e OJpeay MAaKCMMAaJIHH HAIlOH MPUTHCKA U 3aTe3amba - Jesrpo npeceka
e HaIpTa je3rpo npeceka

YIIYTCTBO 3A JTMJAKTHYKO-METOAUYKO OCTBAPUBAIGE ITPOTPAMA

Ha mouetky cBake TeMe yUeHUKE YIIO3HATH ca IMJLEBIMA M KCXOJIMMa HACTaBe, OTHOCHO yUeHa, INIAHOM pajia ¥ HAaYMHUMA OllekHBamba. [IpeMer ce peanu3yje Kpo3 TEOpHjCKy
HACTaBY M BE&)KOE Y YUMOHMIIN M CICIH]jaIn30BaHO] yuroHuIH. Oe/behe ce ISNIK Ha TPpyIIe 10 15 yueHrKa IpUIMKOM peanu3annje Bexou. [Ipenopyka y opraHu3aiiiji HacTaBe
je 1a ce HaM3MEHUYHO M0 HelleJbaMa pealin3yje ABOYac TEOpHje U BEKOH.
IIpenopyden 6poj yacoBa 1o Temama je cienehu:

e  OCHOBHH TIOjMOBH H IPETIIOCTABKE OTIIOPHOCTH MaTeprjaia (4 Jaca)



AxkcujanHo Hampe3ame (14 yacosa)
Cmvuname (7 yacopa)
['eomeTpuHjcke KapaKTEpUCTUKE paBHUX M MOMPEYHUX Ipeceka (15 yacosa)
VBujame (6 yacoa)
CaBujame (18 yaca)
WzBujame (4 yaca)

e (CroxcHa HAallOHCKA CTama (6 4YacoBa)
Cagpikaj mpenMeTa OTIIOPHOCT MaTepHjajia HaJloBe3yje ce Ha yCBOjeHa 3Hama U3 CTAaTHKE. 3Hamba U3 CTaTHUKE Cy MPEAYCIIOB 32 YCBajamke 3Hamba U3 OTIIOPHOCTH Matepujana. [Ipe
MOYeTKa CBaKe TeMe, MOTeOHO je OCBpHYTH Ce Ha Hay4eHO U3 cTaThKe. BpeMme 3a yTBphuBame NMoMa3HuX CTaBOBa MOpa OUTH KPAaTKO, a MPUOPUTET Ce Jaje aHaJIH3H U H3JIaramy
HOBHIX CaJipkaja.
Y yBogHOM /ey oOpaTuTH MaKBy Ha TI0jMOBE HAIlOHA U Aedopmanyja 6e3 dujer pasyMeBama YICHHIIM He MOTY Jla CaBJa/ajy OCTaTakK IpajuBa.
[Ipu aHanM3u akcujaHOI Halpe3ama Tpedasio Ou 0OHOBUTH onpehuBame Cuiie y mTarnoBuMa (CTaTtuka), 0e3 ayOsbe aHaau3e mpobiema. Ha Temu akcujaHOT Hamnpesama
3a[IpyKaTh ce HEeMITO AyXe Ja OW YUeHHUIM OBe cajipykaje yCBOjun y 1enuHu. [loceOHy nmaxkmy o0paTuTi Ha XyKOB 3aKOH IPH aKCHjaJTHOM Halpe3amy C 003MpPOM Ha FErOB
3Ha4aj y OTIIOPHOCTH MaTepHjaa.
[Tpu obpanu cmunama Tpeba OupaTh 3aJaTKe Be3aHe 3a MpakTHUHE TpodiieMe (3aKOBaHH CIIOjeBH, MMOJCIIEHH HABOJHH CIIOj€BH, Be3¢ KIIMHOBMMA, YNBHjaMa) U Ha Ta] HAYMH
MOBE3aTH Cajpkaje OTIIOPHOCTH MaTepHjaia ca caapikajeM MpeaMeTa MaIluHCKU SJICMEHTH.
[Ipu 0Opamy reomMeTpHjCKHUX KapaKTEpUCTHKA MOMIPEYHIX MTpeceka mocedaH 3Havaj Tpeda 1aTh n3padyHaBamy MOMEHATa HHepIyje y3 mpuMeny XajreHc — [lITajaepoBe Teopeme.
3a u3pauyHaBame TSKHILTA CI0KEHE PaBaHCKe QUTYype oclamaTH ce (1o MoTpedH yKpaTKo OOHOBUTH) Ha 3Haha U3 CTaTUKE (AaHATUTHYKH MTOCTYIAK opehuBama KOOpAUHATA
Texxumra). [Ipu obpanu npoduiia, MpUMEHUBATH OHE KOjH UMajy Hajuenrhy IpuMeHy y MaIlIMHCKOj TIPAKCH U YBEK0aTH yUeHUKE J1a KOPHCTE TabJuIle CTaHAapIHIX Mpoduia.
[Ipu pemaBamby KOHKpETHUX IMpolieMa, ydeHUIMMa JI03BOJIMTH Kopuinheme Tabnuna (Hema moTpede aa ce yde HarmameT o0paciy 3a MOMEHTE MHEpILHje eJIeMEHTapHHX
paBaHCKUX (UTypa).
[Tpu oOpaau caBMjama MPUMEHUTH U3padyHaBamk-¢ MOMEHATa HHEpIUje y3 npuMeny XajreHc — LlltajHepoBe Teopeme (M3padyHaBame OTIIOPHOT MOMEHTa noBpirHe). Takohe,
IPOBEPUTH KOJIMKA Cy MpeA3Hamha YYeHNKa U3 IPTamkba CTAaTHYKKX JHjarpama (cratuka) 6e3 Kojux ce He MOXKe BPIIUTH TUMEH3HOHHCAhE HOCAUa H3JI0KEHUX CaBH]jamby.
[Tpu 0Opau croKeHNX HAIOHCKUX CTaba MOTPEOHO je M3BPIIUTH PEKANTUTYJIAlN]y CBUX CTEYECHHX 3HAMbA.
[Tpu u3paan onepaTUBHOT TUIaHA U3 OTIIOPHOCTH MaTepHjaia, MoTpeOHO je M3BPIIMTH ycarjalaBame ca ONepaTHBHIM ILUIAaHOM U3 MallIMHCKUX eJIeMEeHaTa jep ce mpobjaeMaTHKa
npopavyHa ¥ n300pa MalllMHCKHUX eJieMeHaTa 3aCHHBa Ha IOCTaBKaMa OTIOPHOCTH MaTepujaa.
VY TOKy MIKOJIICKE TOAMHE ypaauTh Oap aBa aomaha rpaduuka paga (Ha mpumep: NpBH rpaduyKH paj — 3are3ame, NMPUTHCAK U CMUIAmke, a APYru rpaduuku pag —
JMMEH3MOHHUCakhe Hocaua H3JI0KECHOT CaBHjamby).

YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

CyMaTHBHO OllCH-MBaKkE YUCHHKA BPIIUTH Ha Kpajy peanu3oBaHe TeMe. OBe olleHe ce JoOHjajy M3 KOHTPOJIHHX pajioBa, MMCMEHUX PaJioBa, TpadUuKuX panoBa, jomahux
3a/1aTaKka, TeCTOBA, YCMEHOTI M3Jlarama, CaMOCTAJHUX PajaoBa yueHuka. Hampenak ydeHHKa mpaTH ce KOHTHHyHMpaHo. HMBOM McXOJa M HauMH OliCHhHBamba MOpajy OUTH
ycknahenn. [Ipu u3paau 3aataka BOAUTH padyHa Ja 3ajany Oy/y 3a pa3induTe HUBOE 3HAmba yYSHHKA (Ha IpUMep: 3a JUMEH3HOHNCAKE HA CaBHjamke 32 HU)KE HUBOE 3HAma
JIaTH TIPOCTy Tpelly onTepeheHy KOHIIEHTPHUCAHUM CHJIaMa W TIOMIPEYHUM MPECEKOM Y OOJIMKY MpocTUX (urypa Kao mITO cy KpyT, KBaJpaT, IPABOYyTraOHHUK, a 33 BHIIEC HUBOC
3Hamka HOCAY OMPETETUTH KOMOMHAIM]OM Pa3IMIUTHX onTepehemna, ca MOMPEeTHNM IMPECcEeKOM y 00JIMKY CIoKeHe durype).

[Ipu cymaTHBHOM OIICH-HBaKY HACTABHUK TpeOa J1a MPOMOBHIIIE AHjaJioT, YBaXKaBakkhe IPYravrjer MUILJEHa, Opambehe TUYHOT CTaBa KPO3 apryMeHTe, IOICTHYC HIEje YUCHHKA,
oxpalpyje, MOJCTHYE CaMOITPOIICHY YUYCHUKA, HABOJIM YUSHUKE HA Pa3IMIUTe H3BOpe MHPopManuja (yIIOSHUIIH, YaCOTUCH, HHTEPHET, CTpy4YHa Juteparypa). [lorpeOHo je na
HACTAaBHUK Y €JIEKTPOHCKOM JIHEBHUKY M Y CBECIIH 32 CYMAaTUBHO U (POPMATHBHO OIICHHUBaE OCICKU HANIPETOBAkhE YICHUKA U JIaje IPENOPYKE 3a HANPEIOBakhe yUCHHKA.



Hazus npenmera:

MAIMWHCKH EJIEMEHTH

lNogummsu oI gacoBa:

teopuja: 74 BexoOe: 37

npakThyHa HacTtara:( 010k HacraBa:(

Pazpen:

Apyru

[uspeBu yuemwa:

Ocnoco0JbaBame yUeHHKA J1a PA3IINKY]y KAPaKTSPUCTHYHE MAITMHCKE SJIEMEHTE U MAIIUHCKE JICJI0BE, TI03HA]y MPUHIIUIIEC lUXOBOT

(byHKIMOHUCAkA U HAMEHY;
Ocnoco0ibaBame yueHHKa a KOPUCTE TEXHHUYKY JOKYMEHTAIH]Y;

Ocnoco0sbaBambe YUEHHKA 1a CAMOCTAIHO IIPOPadyHajy U JUMEH3UOHUIIY MAIIMHCKE JEI0BE;
PasBujame crrocOOHOCTH MPUMEHE CTeUEHUX 3Hamka Y IPaKTHYHO] HACTABH;
Pa3Bujame cMucIa 3a TAYHOCT M MPEIM3HOCT U OATOBOPAH OJHOC IpeMa pajy.

TEMA

ncxoan
1o 3aBpuIeTKy TeMe yueHHuK he OuTH y cTamy aa:

TIPEITOPYUYEHU CAJIPXKAJN / KJbYUHU [TIOJMOBU
CAJIPKAJA

Cranpapamsanmja u
TOJICPaHIIHje

o0jacHU pa3nuKy n3Mel)y MamnHCKUX JIeJI0Ba U MAIIMHCKHX eJieMeHaTa
Mperno3Ha pa3IMuuTe BPCTe MAIIMHCKUX JIEJIOBA U eJieMeHaTa
Nperno3Ha CTaH/apAHEe MAIIMHCKE JIJIOBE U eJIEMEHTE

KOPHCTH KaTaJore CTaHJapIHUX MAIIMHCKHX JIEJIOBA M €JIeMEHaTa
pa3yMe HEeOMXOJHOCT yBoljema ToJIepaHiiija i OCTBApUBabha HalleTamha
00jacHU HAYMHE MEPEHa U KOHTPOJIE 00JIMKA U M0JI0XKaja MOBPIIIMHA
HaBeJIe BPCTE MEPHJIA JTy>KHHE

OIHIIIE IOCTYIAaK MEPEHha U KOHTPOJIUCAha Jy)KHHCKUX Mepa

W3BPILU MEPEHE U KOHTPOJIHCAkhE: Y )KUHCKUX Mepa,

U3BeJIe Mepemhe IpeIMeTa Pa3IHIUTHX 00JIMKa U TI0JI0XKAaja TOMUYHUM
MEpHIMMa Pa3IMuUTHX THIIOBA, MEPHUX OTICEra M Pa3IMYUTHX Kiaca
Ta4YHOCTHU

W3BEJIC MEPEHhE PA3IMIUTHX O0OJTMKAa MUKPOMETPHMA 32 CIIOJbHA U
YHYTpallllha Mepema

M3BEJIc MEPEHhE MapaeTHOCTH U PABHOCTH TTOBPIIMHA

(dhopmupa 03HaKy Hajlerama

o0jacHU MOjMOBE, HAIIOH, HANPE3ambe, CTENIEH CUTYPHOCTH, 103BOJbEHH U
KPUTHYHH HAIIOH

o0jacHu BpcTe pagHor onrepehema

OJpeaH, IpopadyHa MoNpeyHe TUMEH3Hje MalIMHCKUM JIeJI0OBUMa
00jacHU KOHLEHTPALIKjy HAaIlOHA

oApean CTCIICH CUTYPHOCTHU MAIIMHCKUM ACJIOBUMaA

Cranmapay u CTaHAApIM3alija MAIIMHCKHUX eJieMeHaTa
Tonepanmuje u Hanerama

Mepeme ¥ KOHTpoJIa Ay KHHCKHX Mepa,
— TpaHU4YHa Mepuia
— TOJIEpaHLUjCcKa MepuIIa

[Tonena Mepuina ry>xrHe pemMa KOHCTPYKIIMOHUM
KapaKTepHCTHUKaMa ¥ HAMEHU: IUIaHNapaielHa TpaHnYHa
MepuIia Ay>KHHE, TOJIEePaHLjcKa Mepuiia

[Toctynmak Mepema 1 KOHTpOJIMCamha Ty>)KHHCKUX Mepa
Bumiectpyka Mepuia ay>xuHe (Mepuiia ca LipTaMa, Mepuia
ca HOHHjyCOM, MUKPOMETPHU B KOMIIAPaToOpH).
KoHcTpyKImoHe 1 METpOJIONIKE KapaKTePUCTUKE Mepuiia
Iy’)KWHE W F’bUX0Ba TIPUMeEHa 32 pa3induTe 00JIuKe 1
MOJIOXKaje Mepemba

HoMuHamHu HanmoHW 1 KOHLEHTpPAaLKja HalloHa

PazaBojuBu u
HEpPa3BOjUBH CII0jCBH

00jacHM HaYWHE Clajarka JIBa MAIIMHCKA JIej1a O UCTUX WIJIH Pa3InIUTHX
MaTepHjajia Hepa3JBOjUBUM M Pa3BOjUBUM Be3aMa

pas3nuKyje BpcTe HaBoja

00jacHM 03HAKy HaBOja

W3BEZic OCHOBE MpOpayyHa 3aBpTambCKHUX Be3a

HepasnBojuBe Be3e
— 3aKOBaHU CIIOjEBH,
— 3aBapeHHU CII0jCBU

PaznBojuBe Bese




e TIPEMO3HA Pa3IMYUTE BPCTE 3aKOBUIIA — BpCTE, TIOJIeNIa U OCUTYparhe HAaBOjHHX CIOjeBa

e o0jacHU (hopMHUpaEE 3aKOBAHOT CII0ja Pa3IMYUTHM ITOCTYIIIMMA; — TIPECOBAHU CIIO0jeBU
e U3BeJie OCHOBE MPOpavyyHa 3aKOBAHUX CII0jeBa
e TIpEro3Ha Pa3IMINTE BPCTE 3aBAPEHUX CII0jeBa e Ompyre

e W3BEJC OCHOBE MIPOpayyHa 3aBapeHUX CIIOjeBa

e 00jacHU (hOpPMUPAE IPECOBAHUX CIIOjeBa

e TIPEMO3HA Pa3IMYUTE BPCTE ONpPyTa

e 00jacHU AedopMaIMOHEe KapaKTEPUCTUKE OTpyTa

e H3BeJIc OCHOBE MPOpavyHa MPUTHCHUX 3aBOJHUX IIUITHHIPUIHUX OMPYTa
o 00jacHW IPUHIMI paja THOmkEBA

YIIYVTCTBO 3A JUJAKTHYKO-METO/INYKO OCTBAPUBAIGE ITPOTI'PAMA
Ha IMMOYCTKY CBAKC TCMEC YUCHUKE YIIO3HATHU Ca NUJbCBUMA U UCXOJUMaA, IJIAHOM pajia U HaYMHUMa OLCHhMBAba.
[Ipenmer ce peanmuzyje Kpo3 TEOPHjCKY HACTABY M BeXKO€ Y YIHOHHIIN U CIIENIH]ajlM30BaHO] YIHOHUIH. [[primikoM ocTBaprBama mporpaMa BexXO0H 0/IeJbemhe CE el Ha TpyTIe
1o 15 yuenuka. [Ipenopyka y opranu3aiuji HaCTaBe je Ja ce HAaM3MEHUYHO T0 HejleJbaMa peain3yje JBoYac TEeOPHjCKe HacTaBe, OJJHOCHO JBovac BexxOu. [Ipenopydyenu 6poj
YyacoBa Mo TeMama je cieaehu:

o Crarnmapauzanyja u Tonepaniyje (61)

« PaznojuBu u Hepa3aBojuBHU criojeBu (50)

[MpumkoM peanmzaryje TeMa OCIOHUTH Ce Ha TpeI3Hamka YUeHUKA U3 MaTeMaTHKe, MEXaHWKe, MalllMHCKUX MaTepujana. [Ipenopyka je j1a ce NpHIMKOM OCTBapHBAbha
nporpama u3pal)yjy 3amanm koju he ce npuMemHUBaTH Y IPAKTUYHOj HACTABU M CTPYYHHM NpeaMeTrMa. VIHCUCTUpaTH Ha CHCTEMAaTHYHOCTH M IPUMEHH CTEUYEHHX 3Hamba Y
HPaKCH.

3a caMocTaHe Bex0e yueHHKa IOTPEOHO je IMPUIIPEMHUTH MOTpeOHEe MaIIMHCKE Je/IoBe U eneMenTe. [Ipemior Tema caMmocTaHux BexOu je cinenehu:

Tonepannuje u Haserame

Mepeme 1 KOTpoJa Jy>KHHCKUX Mepa

OunrtaBame 03HaKe HABOja Ha IPTEXKY

[Ipeno3HaBame BpCTE 3aBPTHEBA, HABPTKU U KJby4eBa

OnpehuBame MOMEHTA MPUTE3aba 3aBPTabCKE BE3e

[Ipeno3naBame BpCTa 3aKOBHIIA

OnpehuBame kpyTocTu onpyre

OnpehuBame cranaapIHIX ,Z[I/IMCH3I/Ija cnoj a OCTBAPEHOT KIHHOM 1 bopmupame cnoja

[Ipeno3naBame BpCTE KOTPJhAjHUX JIexKaja, H300p JieKaja U OUNTaBabe O3HAKE JIexkKaja Ha [PTEXKY

10 [Ipeno3naBame BpCTE CIOjHALIA

©oNoTO~wh

W360p MeTona n obnuKa paja 3a CBaKy TeMy ojpelyje HacTaBHHMK y 3aBUCHOCTH O] HACTABHUX CaJpiKaja, CIOCOOHOCTH U MoTpeda yueHHKa, MaTepHjalHuX U IPyTuX yciIoBa.
Kopuctutu Bepbanne MeroJie (MeTo/Ia YCMEHOT M3JIarama | JIHjaliollka MEeTo/1a), METOJIe IEMOHCTPAIIUje, TEKCTyaTHO-HITyCTpaTHBHE MeTojie. [Ipeanoxenn o0muIm paja cy
(dpoHTaNIHU, pan y TPYIH, paj y napy, MHIMBULYaJIHH Pa.



YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YYUEHUKA

Y HacTaBHM OpHjCHTUCAHO] Ka JOCTU3aly UCX0/a MpaTe ce M BpeaHYjy Mpollec HACTaBe U yuewa, MocTUrHyha yyeHrka (MpoAyKTH yuerma) U concTBeHH pal. HacraBHuk Tpeba
KOHTHHYHPAHO J1a TIPaTH HAIMpeaK yuYeHNKa, KOjU ce OTJie/ia y HAUMHY Ha KOjU YISHHII TapTUIUIHNPAjy, KaKo IPUKYIIbajy MOJaTKe, KAKO apryMeHTY]y, €BalTynpajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame Omo 00jeKTHBHO U y (PYHKIIN]U yUuera, MOTpeOHO je yCKIIAAUTH HUBOE NCX0/a U HaUWHE OleHhIBamba.

CyMaTHBHO OLICHUBa-E j€ BpeHOBamE NOCTUrHya ydeHnKa Ha Kpajy cBake peannzoBane Teme. CyMaTUBHE OICHE ce A001jajy U3 KOHTPOJIHHUX MM MUCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIUTHBAba, CAMOCTATHUX WJIM TPYITHUX PaioBa YICHHKA.

Y ¢dopMaTHBHOM BpeHOBaWkY HACTABHUK O Tpebao 1a mpOMOBHIIE TPYITHH [THjaJIoT, 1a KOPUCTH MHUTamka 1a Ou reHepucao noaaTke u3 haukux wunueja, aau v Ja IOMOTHE
pa3Boj haukux uneja, Aaje yueHHIHMA MOBpaTHEe HHQOpMaIHje, a oBpaTHe HHPOpMalUje ToOHjeHe O yUeHHKA KOPUCTH /1a IPUIIar0/Iv MOoAydaBame, oXpadpyje yUeHHUKe Ja
OLICHY]y KBaJIUTET CBOT paaa. M360p nHCTpyMeHTa 3a (OpMAaTUBHO BPESAHOBAHKE 3aBUCH O]l BPCTE aKTUBHOCTHU KOja Ce BpEeIHY]€.



Ha3us npenmera:

MAHIMHCKU EJIEMEHTH

lopnmu Goup yacosa:

teopuja: 70 BexOe: 35

0110k Hactasa:(

MpakTH4Ha HacTaBa:(

Pazpen:

Tpehn

HubeBny yema:

- Ocmoco0spaBame YICHHKA J]a Pa3iiKyjy KapaKTepUCTUIHE MAIIMHCKE eJIeMEHTE M MAIlTMHCKE JIEIOBE, T03HAjy MPHHIINTIC

BUXOBOTI (PYHKLIMOHUCAaKka U HAMEHY;

- OcnocoOJspaBame yUeHHKa 1a KOPUCTE TEXHUUKY JOKYMEHTAIH]V;

- Ocnoco0spaBame yUEHHKA a CAMOCTAIHO IPOpavyHajy U JUMEH3UOHUIIY MALIMHCKE JEI0BE;
- PaszBujame ctocoOHOCTH IPUMEHE CTEUCHUX 3HAka y MIPAKTUYHO] HACTABH;

- PazBujame cMmmucIa 3a TAYHOCT M MPEIM3HOCT U OATOBOPAH OJHOC ITpeMa pafy.

TEMA

nucxoagu
[lo 3aBpuIeTKYy TeMe YUeHUK he OUTH y cTamy 1a:

MPEITOPYYEHU CAJIPXXAJU / KIbYYHU [TOJMOBUA
CAIPXKAJA

Enementn
OOpTHOT KpeTama

e pa3NuKyje HaMEHY OCOBMHA M BpaTHIIa

e pa3IMKyje KOHCTPYKI[MOHE O0JIMKE BpaTHjia U OCOBUHA

e HaBene BpcTe onrepehema BpaTuia 1 OCOBUHA

e OZpEIH OTHOpE OCIOHANA BPaTHJIa U OCOBHHA

e OJpeIy KPUTUYHE HAIIOHE U CTETIEH CUTYPHOCTH BpaTHIIA
W OCOBHHA

e pa3zyMe OCHOBE IPOpavyyHa OCOBHHE M BpaTHiIa

e JIMMEH3WOHHUIIE BPAaTHJIa U OCOBHHE

e pa3IHMKyje BPCTE JIeKajau lbUXOBY HAMECHY

e 00jacHM 03HAYABALE JICKaja

e HaBe/Ie OCHOBHE KapaKTEPUCTUKE KIM3HUX M KOTPJbajHUX
JieKajeBa

e OJIpE/IV EKBUBAICHTHO TUHAMUYKO M CTATHYKO
onrepehieme nexajeBa

e HaBeJe KpUTepHjyMe n300pa jexajeBa

e o0jacHu HauMH yrpaljuBama jexajeBa

e pa3liuKyje BpcTe ClojHUIa (Hadpoju BpCTe CIOjHUIIA,
00jacHM HUXOBY YJIOTY U ONHIIE HAUMHE CIajama)

e 00jacHU 3aj7aTaK U yJOTY CIIOjHHUIIA

OcoBuHe U BpaTWia

KoHcTpykimonu obauny BpaTHia 1 OCOBHHA
Ontepeheme BpaTuia U 0OCOBUHA

[Mpopauyn uBpcrohe BpaTiia u 0OCOBHHA

Pagau Hanonu

KputrnyHu HalloHW BpaTHiia U OCOBHHA

CreneH CUTypHOCTH

JIMMEeH3NOHNCakhe BpaTHiIa M OCOBUHA

[IpopauyH KpyTOCTH BpaTHia U OCOBUHA

[IpopauyH quHaMUYKe CTAOMIHOCTH BPaTHIIA K OCOBHHA
Kiau3zHu 1 KOTp/bajHHu JIexKaju

Tpeme y KIU3HUM JIexKajuMa

Bpcre xim3HEX Jexkaja

Marepujanu 3a KIH3HE JIeKaje

CucteM o0enexaBama Jexaja

OCHOBHHM THITOBH KOTPJhajHHUX JIEKaja U IbUXOBE KapaKTEPUCTHUKE
OnpehuBame eKBUBAJICHTHOT TUHAMUYKOT U CTATHYKOT
onrepehema nexaja

Cnojunue

3anaTak, rmojesa 1 BpCTe CIOjHHUIIA

Hepaznsojuse crojuune

PazgBojuse criojawmIe

CrienmjayiHe CIIOjHUTIE

Hp CHOCHHMIIM CHAre

e pa3NMKyje BPCTE MPCHOCHUKA CHATe U IbUXOBE CIICMEHTE
e HaBEJIC OCHOBHE KapaKTCPUCTUKE U MOZACTY (GPUKITHOHUX
MPEHOCHUKA

@OpUKIMOHT NPEHOCHUITH
OpPUKIMOHY TPEHOCHUIIM Ca CTAJIHUM IIPEHOCHUM OJHOCOM
@DPUKIMOHY IPEHOCHUIIM Ca IPOMEHJPUBUM IPEHOCHUM OJTHOCOM




W3BPIIH POpadyH QPUKIIMOHUX MPEHOCHUKA

MpEeno3Ha BPCTY 3yM4yacTor napa

00jacHU OCHOBHE T€OMETPH]CKE U KHHEMATCKE BETTMINHE
MUITHHIPUIHOT 3yIMYacTor rnapa

OTHMIIIEC HATOHCKO CTabe y MOJHOXK]Y 3yIia

pas3iuKyje BpCTe pa3apama Ha OokoBHMa 3ybara

OTIMIIIE TEOMETPHjCKE U KHHEMATCKE BEJINYHHE KOje ce
YHOCE Ha paJIMOHIYKH LPTEXK 3yITYaHUKa

00jacHU MOCTYIaK MPOBEPE HOCHMBOCTH MOIHOXK]ja 3yIIa
00jaHN TIOCTYTIaK MTPOBEpe HOCHBOCTH OOKOBa 3ydaria
o0jacHu TaHYaHU TIap

o0jacHU peMeHH NMPEHOC (IPUHIIUI pajia, CJICMEHTH,
Crajame U 3aTe3ame)

OMHIIIe TIOCTYTAK MPOBEPE PAJTHOT BeKa peMeHa

n3abepe CTaHapIHe TUMCH3H]E Kauila

OJIpeIN CHITy 3aTe3arha PeMEHOT Mapa

IMpopauyH HpUKIMOHUX IPEHOCHUKA
3ynyacTu npeHoCHUuIH

nnvHapUYHY 3yIT9acTH TapOBU
[nIuuHApHYHY 3yIT4acTH apOBH ca KOCUM 3yIIIMa
KoHcTpykimonu obauny Tena 3ymyaHruka
Uspcroha 3ymyacTux mapoBa

KonycHu 3ynuactu napoBu

ITyxHu naposu

Pemenu u naHYaHW NPEHOCHUIA
ITonena nanana

IIpopauyH HOCUBOCTH JlaHaLa
Hampesama 1 HanloHu y peMeHy (Kau1y)
OnpehuBame nonpevHor npeceka peMeHa
Konctpykumonu o0iaunu pemena

Pemenu naposu

YIIYTCTBO 3A JMJAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOTPAMA
Ha noueTky cBake TeMe y4eHMKE YIIO3HATH €A HUJbEBUMA U UCXOJMMA, TUIAHOM PaJia 1 HAUMHUMA OLICHUBAbA.

[Ipenmer ce peanusyje Kpo3 TEOPHjCKY HACTABY U BEXKOE Y YUHOHHUIIM U CIIELH]jajM30BaHOj yaroHULM. [Ipruirkom ocTBapuBama nporpama BexX0H 0/1eJbehe ce 1SN Ha TpyIe
1o 15 yuenuka. [Ipenopyka y opranusanuji HacTaBe je Aa ce HAU3MEHUYHO 110 HeZleJbaMa peansyje JBoYac TEOpHjCcKe HacTaBe, OJHOCHO JiBouyac BexOu. IIpenopyuenu 6poj

yacoBa 1o Temama je cieaehu:
o Enementn oOpTHOT Kperama (42)
o IIpeHocHurm cHare (63)

[TpunavkoM peanu3salije TeMa OCIIOHUTH C€ Ha TPe/I3Haba YUEeHHKA U3 MaTeMaTHKe, MEXaHHnKe, MAIIMHCKUX MaTepHjaia ¥ MalTHHCKHUX eleMeHara (rpauBo JIpyror paspesa).
Ipenopyka je 1a ce IPUIMKOM OCTBapHBara mporpama uspal)yjy 3amamm koju he ce NpuMemUBaTH Y IPAKTUYHOj HACTABH U CTPYYHHUM MpeaMeTrMa. HcucTupaTu Ha
CHUCTEMATUYHOCTHU M MTPUMEHU CTCUCHUX 3Haha y MPAKCH.

3a caMocTaHe Bex0e yueHHKa IOTPEOHO je MPUIIPEMUTH MOTpeOHE MaIlIMHCKE Je/IOBe U eneMenTe. [Ipemyior Tema caMmocTalHuX BexOu je cieaehu:

IIpopauyH uBpcTOhe BpaTHiia M OCOBHHA

JIMMeH3HOHHC Ak e BPATHIIA U OCOBHHA

IIpopadyyH KpyTOCTH BpaTuia U OCOBHHA

[IpopadyyH quHAMUYKE CTAOMITHOCTH BPATUIIA 1 OCOBHHA

OnpehuBame eKBUBAICHTHOT TUHAMUYKOT U CTaTHYKOT onTepehema Jiexkaja

OnpehuBame IPEHOCHOT OJJHOCA MPEHOCHUKA CHAre

[popauyH GpUKIIMOHUX TPEHOCHUKA

OnpehrBame OCHOBHUX TEOMETPH|CKUX BETUUMHA ITUTHHIPUIHOT 3yMYacTor mapa

. OnpehuBame cuie 3aTe3ama peMeHOT mapa

10. IIpopadyH HOCHBOCTH JIaHalla

©WoNoOk~whE



N360p MeTona n obnuKa paja 3a CBaKy TeMy ojapelyje HacTaBHUK y 3aBUCHOCTH O] HACTABHUX CaJpiKaja, CIOCOOHOCTHU U MoTpeda yueHHKa, MaTepHjalHuX U IPyTUX yciIoBa.
Kopuctutu Bepbanne merone (MeToa YCMEHOT M3JIarama U AWjalollka MeTo/1a), MeToIe IEMOHCTpalllje, TeKCTyalTHO-uiycTpaTuBHEe MeToe. [Ipeanoxenn odnumum paga cy
(bpoHTANTHH, paj y TPYIH, pajl y napy, HHANBUIYATHHU Pal.

YIOYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLHEIbUBAILE YUEHUKA

Y HacTaBHM OpHjCHTUCAHO] Ka JOCTU3alby UCX0/a MpaTe ce U BpeaHYjy MpoIleC HACTaBe U yuewa, mocTuruyha yueHuka (IpoJyKTH yuema) U corncTBeHH paj. HactaBHuK TpeOa
KOHTHHYHPAHO J1a TIPaTH HAMpeaK yuYeHNKa, KOjU Ce OTJie/la y HAUMHY Ha KOjU YUSHHIIN MapTUINITHAPA]y, KaKO MPUKYIIha]y MOJaTKe, KaKo apryMeHTy]y, eBaIyHpajy,
JIOKYMeHTYjy utH. [la Ou BpemHOBame OmI0 00jeKTHBHO U Y PYHKIHUJU yUuerha, MOTPeOHO je yCKIIAIUTH HUBOE NCXO/a U HAUWHE OlCHhIBamba.

CyMaTHBHO OLICH-UBabE j€ BpeJHOBamE MOCTUTHyha yueHrnKa Ha Kpaj cBake peanu3oBaHe Teme. CyMaTHBHE olieHe ce 100Hujajy U3 KOHTPOIHUX MM MUCMEHUX pajoBa,
TECTOBa, yCMEHOT NCIIUTUBAKAa, CAMOCTATHUX WU IPYIMHUX PajoBa YUCHHUKA.

Y ¢dopMaTHBHOM BpeIHOBamY HACTABHUK O Tpebaio 1a mpOMOBHIIE TPYITHH JTHjaJIoT, 1a KOPHCTH MHUTamka 1a Ou reHeprcao nojarke u3 haukux uaeja, ali v Ja IOMOTHE
pa3Boj haukux uneja, Aaje yueHUIIMMA MOBpaTHE HHPOpMaIHje, a moBpaTHe HHGopManyje 1o0ujeHe oJ] yueHHKa KOPUCTH Ja MPUIIaroar NoAy4daBamke, 0Xpadpyje yUeHuKe J1a
OLICHY]y KBAJIUTET CBOT paja. M360p mHCTpyMeHTa 3a (GOPMATHBHO BPEIHOBAE 3aBUCH O]l BPCTE aKTUBHOCTH KOja Ce BpelHYje.



Ha3us npenmera:

KOMIIJYTEPCKA I'PA®UKA

lNopummu Gona yacosa:

teopuja: 0 BexoOe: 111

IpakTH4Ha HacTasa: () 6nok HactaBa: 0

Pazpen:

Apyru

nibeBu yuema:

- Ocmoco0sraBame YICHHKA 3a pa3yMeBame 1 KopHuIhermhe MOryNHOCTH peicTaBIbaha TEOMETPH]CKIUX MOIea MOMOoNy padyHapa;
- OsnanaBame npuHImnuMa opranuzanuje CAD codTBepa u yBexxOaBame BUXOBOT KOpHIThema;

- Ilpunpema 3a naspe oOpa3zoBame U3 001aCTU MOJIENIUpakha MAIIMHCKUX JEI0Ba U CKJIONOBA U METOUKE KOHCTPYHCAha;

- Ilpumena 3Hama U3 TEXHUYKOT IPTamkba Ha TpadUuKknM 3aaMa y3 Kopumheme padyHapa.

TEMA

ncxoau
[To 3aBpuIeTKYy TeMe YUeHHUK hie OUTH y cTamy na:

TIPEIIOPYUYEHU CAJIP)KATH / KJbYUHU [TOJMOBU
CAJTPKAJA

Kopucauukw interface
nporpama-pagHo OKpyKerme

e TIOKpPEHE Iporpam

e 00jacHU pagHO OKPYKEHE

e TMPOMEHHU 00jy pajiHe TOBPIINHE

e MHUHHMU3UPA MPO30P, CMAKU U TIoBeha mpo30p

e HaIpaBW CBOj 300D manera

e H3BPIIH CEJICKIU]y/IeceNieKIInjy QYHKIIUjCKUX TacTepa y
OKBHPY CTaTyCHE JINHH]E

e 00jacHH 00JHKE Kypcopa y MOApYyYjy pajHe 001acTH U U3BaH
pamHor MpocTopa

e 00jacHM (hYHKIH]Yy CBAKOTI TacTepa MHMIIIA IIOHA0CO0

« Hapeje Heke o1 ocHoBHUX KoMauau (New, Open, Save, Save
As, Undo, Redo, Plot, Properties...)

e HaBeJ/Ie HAYMHE 33/1aBamha KOMaH/IH, 3aBPIIaBamke, IPEKUIame,
MOHHUIIITABAKE WIN Bpaliakhe KOMaH e

OCHOBHHU €JIEMEHTH PaJIHOT OKPYXKEHhe:
-HACJIOBHA JIMHU]a

-NHYja magajyhux MeHuja

-pajHa MOBPIINHA

-raJieTe ca KoMaHJaaMa

-CTaTyCHa JINHUja

-KOMaH/IHa JTMHH]a

-XOPU30HTAJIHU M BEPTUKAIHU KITH3a4
-KOOp/IMHATHU CHCTEM

-MIpHrKa3 KOOpAHHATA

-Kypcop

ypehaju 32 KOMyHHKAIH]jy KOPUCHUK -padyHap (TactaTypa, MUIII)
OcHOBHE KOMaH/IE

[TonemaBame pagHUX
napameTapa LpTexa, KOMaHJe
3a KOHTPOJIy IIpHKa3a

e U3BpIIM M300p jenIUHMIIA 32 HpTame (Mm)

o neduHHIIE TPAHULIE I[PTEXA

o aktuBHpa anare Snap and Grid, Polar Tracking, OSNAP,
Dynamic Input

e Ne(UHUIIIE MPEKY U CKOKOBHUTO KpeTame - Snap and Grid

e U3BPIIH MOJICMIABALE 32 TIPEIIM3HO HUIIAKEHE U BE3UBAHE 32
o0jexat — Object Snap

e U3BPILM CEJEKIN]y HA[PTAaHUX 00jeKaTa Ha EKpaHy

e o0jacuu npuMerHy Grip-ova 3a MaHHUIYJIAIN]y Hall 00jeKTHMa
(pa3Biademe, MOMepame, CKATHPAHE)

e 00jacHM HauUMHE CTAPTOBamka KOMaH/AE 32 KOHTPOJY IpUKa3a

e TpUMEYje KOMaH/IEe 32 KOHTPOITy NIpUKa3a

Pagnu mapameTpu uprexa:
-jJeIMHUIIC 3a HpTame (mm)
-rpaHUIIe IPTexKa
Snap and Grid, Polar Tracking, OSNAP, Dynamic Input
Cenekuyje HapTaHUX o0jeKkaTa Ha eKpaHy:
-1ojenuHavad u3oop
-BHUIIIECTPYKHU M300p (CIIeBa-yECHO U ClIECHA-YIIEBO)
Grip-ovi
Komamnze 3a KOHTpOITy IpuKasa:
-TIoMepame IpTexa 6e3 mpoMmene pazmepe (Pan)
-yBehame nim ymameme npukasa (Zoom)




[prame, KOMaHJIe 3a IpTamkE,
KOMaHJIe 32 TEOMETPHjCKY
Be3y HalpTaHWX o0jeKara

e TPUMEY]je allCOIyTHE KOOPIMHATE

e TpUMEHYje PeIaTUBHE KOOPIHHATE

e TIpPUMEY]je MoNIapHEe KOOpANHATE

e TPHUMEY]€e OIIIHNjy 32 OPTOTOHAIHO [[PTAHE

e KOPHCTH KOMaHJIE 3a LIPTabe

e Jne(dUHHUIIE CTHII TEKCTA Y LPTEKY

 yHocu Kpahe TekcToBe- Single Line Text

e YHOCH TEKCT y 00iuKy macyca -Multiline Text

e KOPHUCTH KOMaHJIC 32 TCOMETPH|CKY Be3y Hal[pTaHUX o0jeKaTta

o Hauunu nprama:

-IIOCPENICTBOM arcodyTHUX KOOpAUHATA
- IOCPE/ICTBOM PEIaTHBHUX KOOPIUHATA

- IOCPEICTBOM HOJIAPHUX KOOPIMHATA

-ycMepaBameM

Komanze 3a nprame:

-JIuamnja(Line), moxympasa (Ray ), KOHCTpYKIIMOHA JINHU]ja
(Construction line ), nymna aunuja (Multiline ), MynTu-cerMeHTHa
munyja (Polyline ), monuron (Polygon ), npaBoyraonux (Rectanle
), myk (Arc ), kpyxxunna (Circle ), rmatka kpuBa nmuamja (Spline),
enmrica (Ellipse ), Tauka (Point ), peruon (Region ), Tabena (Table
), mpadupame ( Hatch), 6mokosu (Make Block), unceprosame
omoxoBa (Insert Block), yHoc Texcra (Text ).

Komanze 3a reomeTpujcky Be3y HalpTaHux objekara:
-ITogynapuoct nBe tauke (Coincident), yrpaBHOCT
(Perpendicular), mapanennoct (Paralel), tanrentaoct (Tangent),
xopuzoHTanHocT (Horizontal), BepTukannoct (Vertical),
koxmaeapHocT (Collinear), konnerTpudnoct (Concentric),
Crajame JIBe KpUBE JIMHMjE ca KOpeKIujoM croja (Smooth),
cumeTrpudHocT (Symmetric), jemHakocT nyxuna (Equal),
tukcupam (Fix).

Monudukanyja HanpTaHUX
o0jekara

e KOPHUCTH KOMaHjIe 3a MoIu(HUKaINjy HAl[pTaHUX o0jekara

Komanne 3a momudukaiujy HanpraHux o0jekara:

-bpucame (Erase), konupame (Copy Object), konupame Kao
ornenano (Mirror), mapanenno konupame (Offset), Bumectpyko
Kornupame (Array), momepame (Move), potupame (Rotate),
ckanmupame (Skale), passraueme (Stretch),
npojayxaBame/ckpahuBame (Lengthen), oacename (Trim),
npoayxasamwe (Extend), mpekun y tauku (Break at Point),
npexkuau 3mehy nBe tauke (Break), crajame Buie objexara (Join),
obapame uBuna (Chamfer), 3ao6spaBame usuna (Fillet), criajame
kpuBux nuaHja (Blend curves), ,,paz0oujame cinoxkeHux odjekara
(Explode).

HwuBo nim cioj - layer

e neduHHUIIE HUBO WM Clioj — layer

e 00jacHM HauMHE TI03MBaba KOMaH/Ie 3a JiepuHICAhE HUBOA
i cioja — layer-a

e Kpeupa HOBH layer

o m3BpIH n360p Tekyher layer-a

e IIPOMEHHU layer HaIpTaHOT 00jeKTa

e IPOMEHU pazMepe oapehennx tunosa auamja - LTS

Hugo nimu cioj — layer

Komanze y nepunucamy HoBoT layer-a:

-Yrspyuen/uckipydet (On/Of), 3anehen/onnehen (Freeze/Thaw),
3akspydan/oTkibydaH (Lock/Unlock), 6oja (Color), Tum nmuHuje
(Linetype), ne6sprra muauje (Lineweight), HaunH mrammnama
(Plotstyle), mrrammname/ Hemrrammname (Plot/Don t Plot).
Komanga 3a npomeny pasmepe oapeheHnx tunoa quHuja - LTS

Kotupame

. 06jaCHI/I Ha4YWHC I1I03MBalkba KOMaHAC 34 ,Z[C(l)I/IHI/ICS,H:C KOTHOT'
CTHJIa

nedunucame KoTHOT ctuna (Dimension Style)
Kpenpame HOBOT CTHJIA KOTHpama-KapTUIle:




e TIOJICCH PA3IMYNTE KAPAKTEPUCTUKE KOTHOT CTHIIA
e KpeHpa CONCTBEHH CTHJ KOTHpama
e KOPHUCTH KOMaHJIC 33 KOTUPAhC

-Lines

-Simbols and Arrows

-Text

-Fit

-Primary Units

-Alternate Units

-Tolerances

Komange 3a kotupame:

-XOPH30HTAIHHUX U BepTUKAIHUX Mepa (Linear), kocux nuHUja
(Alignet), mepeme ayxune nyka (Arc length), nedunucame
opannara (Ordinate),pannyca (Radius), kpenpame n3IoMIbeHe
TUHHjE Ha KOoTH Tonyrnipeunuka (Jogged), mpeunnka (Diametar),
yria (Angular), 6p30 kotupame (Quick Dimension), mapanenHo
kotupame (Baseline), pearo xotupame (Continue), neduHnCcame
Meljy koTHHX ozcTojama (Dimension Space), mpecename KOTe
(Dimension Break); nocrasisame nokasusada (Multileader),
nedunucame Tonepaniuja (Tolerance), oOenexaBarme EHTPA
kpyxHute (Center mark), kpenpame U3TOMIBEHIX JIMHUjA Ha
nyxuM korama (Jogged Linear), konTpoia kote (Inspection),
npoMeHa roJioxkaja KoTHor 6poja (Dimension Edit), namena kote
(Dimension Text Edit),axypupame xotHor ctuia (Dimension
Update),

I/I3p aZla TCXHUYKUX OPTCKaA

e HAIPTa U30METPHjCKHU M3TIIE] IPEeIMETa

e Kpeupa IpTexe

e MpUMEHYje 10/IaBambe Morea

e KOPUCTH MOJU(PHUKOBAE MOTIIEA

e MpHUMEYje IMPOjeKIHje

o IpUMEmYje Mpeceke

e KOPHUCTH JI0J]aBah-€ JIeTasba

e KOTHpa eJeMEeHTe NpeMa CTaHapAuMa TEXHUIKOT [pTamba

e YHEcCe O3HaKe 32 ToJIepaHIvje Ha TEXHHIKHM I[PTEKAMA

e YNTa TEXHUYKE IPTEXKE, AHAIU3UPA UX, TUCKYTYje, youaBa
IpelIKe U UCITPaBJba UX

e CKHIIMPA M HAIPTA JEJIOBE Y MPeCceKy

e HaIpTa MpeaMeTe Koju ce oOpalyjy mocryniuma pydHe oopaje
Ha OCHOBY MO3HATHX TEXHUYKHUX IPTEHKA

e HaIpTa ImpeaMeTe Koju ce oopalyjy mocTymuMa pydHe oopae
mpeMa 3a1aTaTUM JTUMEH3Hjama

e OIpeMa IpTexe

 reHepuiire Tadauiie(template)

o MoaupuKyje TabImIe

NzomeTtpuja
Kpeunpame nprexa
JonaBame moriena
[Ipojekumje
[Ipecenn
MoaudurkoBame nornena
Honasame netaspa:
— KOTUpame
— OCHE JIMHH]E
— OCTaJI TIOMONHU eJIeMEHTH
— MoaupUKOBamke MOMONHUX eJieMeHaTa.
Ormpema 1prexa:
OKBHp M Tabnuua (paJdoHUYKa U CKIOMHA)
I'enepucame Tabnune
Moaudukanyja Tabnuie
Kotupame enemenara
O3Hake 3a ToJiepaHIyje




o TexHWUYKHU IPTEK MPeaMeTa Koju ce 00paljyjy moCTynuMa pydHe
o0pajie (cTpyrame CroJballllbuX MOBPIIIMHA, TI0akhe PAaBHUX
TTOBPIIIMHA)

YIOYTCTBO 3A JUJAKTUUYKO-METOAUYKO OCTBAPUBAIGE ITIPOTPAMA

Ha moueTky cBake TeMe yueHHKe yIO3HATH ca UJbEBUMA U UCXOJMMa HaCTaBe, OJJHOCHO YUeHa, IUIaHOM pajia ¥ HAUMHUMA OLICHHBAIbA.

[Ipenmer ce peanmsyje kpo3 BexxkOe y pauyHapckoM KabmreTy. [IprmnkomM ocTBapuBama Mporpama ojieJbeie ce Ieiu Ha rpyne 1o 15 yuennka. [Ipenopydenn 6poj gacoBa 1o
TeMama je cienehm:

o Kopucanuku interface mporpama-pagHo okpyxkeme (6 yacoBa)

o [lonmemaBame pagHUX IapameTapa IpTexa, KOMaH/Ie 32 KOHTPOJIY IprKasa (6 JacoBa)

o llprame, koMaH/e 32 IPTamke, KOMaHE 3 areOMETPHUjCKY Be3y HalpTaHuX oOjekara (27 yacoBa)
e Monudukanyja HanpTanux odjekata (15 yacopa)

o Huso unu cnoj— layer (6 gacosa)

e Korupame (9 uacopa)

o U3pana TexHnykux uprexa (42 daca)

VY ToKy peanu3anyje TeMa OCIOHUTH CE Ha Mpe3Hama YUCHHKa U3 TEXHUUKOT LpTama U MHQOpMaTUKe U padyyHapcTBa. HacTtaBHUK mpunpeM noTpeOHe eneMeHTe 3a BexOy,
JEMOHCTPHpA paJl Ha pauyHapy, IpaTv paj yYeHHKa Ha paJJHOM MECTY M yKa3yje Ha Tpelke npH pany. PajiHe 3a1aTke Be3uBaTH 32 KOHKPETHY MAIIMHCKY TPaKCYy.

W360p MeToaa u 001MKa paga 3a CBakKM MOy ofpelyje HacTaBHUK Y 3aBUCHOCTH O[] HACTABHUX CaJipKaja, CIIOCOOHOCTH M OTpeda yUeHHKa, MaTepHjaIHUX U IPYTUX yCJIOBa.
Kopucturu BepbanHe merone (METOAa YCMEHOT M3JIarama U AMjalioliKka METoa), METOe IEMOHCTpaltje, TeKCTyaTHO-WiIycTpaTuBHe Metone. llpeanoxenu odnumm paaa cy
(bpoHTaNIHH, paj y TPYIH, pajl y napy, MHIUBUIAYaTHH PaJl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAIBE YYHEHUKA

Y HacTaBM OpMjeHTUCAHO] Ka JOCTH3alby NCXO0/a paTe ce U BPEAHY]Y IPOLEC HACTaBe U yuewa, MocTuruyha yueHunka (IpoAyKTH y4yerma) U ConcTBeH! paa. HactaBHuk Tpeba
KOHTHHYHPAHO Jla TpATH HAaIpelaK yuyeHHKa, KOjH Ce Orie[la Y HauMHy Ha KOjM YUEHUIIM MapTHIUIUPAjy, KaKO MPHUKYIJbajy MOAATKE, KaKO apryMEHTY]y, CBaIyHpajy,
IOKYMeHTYjy utH. [la Ou BpeqHOBame 010 00j€KTHBHO U Y QYHKIIHjH yUeHha, MOTPEOHO j& YCKIaJUTH HUBOE UCX0/Ia U HAaYWHE OLCHhUBaha.

CyMaTHBHO OILICH-MBAE j€ BpEeJHOBabE MOCTUTHYha YUeHHKa Ha Kpajy cBake peain3oBaHe Teme. CyMaTHBHE OleHE ce JI001jajy N3 KOHTPOJIHHX HITH ITHCMEHHX PaJIoBa, TECTOBA,
YCMEHOT MCITUTHBAkAa, CAMOCTATHUX WM TPYITHHUX PaZoBa yUSHHKA.

VY ¢dopmaTHBHOM BpeHOBakYy HACTABHHMK OW TpeOaso Ja MpOMOBHIIE IPYIHU JUjajIor, 1a KOPHUCTH MUTama Ja OM reHepucao MojaTke W3 hHaukux Hjeja, ald U Ja [OMOTHE
pa3Boj haukux uaeja, naje ydeHUIMMa oBpaTHe HH(OpPMaIIMje, a oBpaTHe nH(OpMaliije J00MjeHe 0l yUeHUKa KOPHCTH Ja MPUIIArox Moay4aBame, 0Xpadpyje yUeHHKe /1a
OIICHY]y KBAIIUTET CBOT pajia. M300p HHCTpyMeHTa 3a (pOPMATHBHO BPETHOBAKE 3aBUCH O] BPCTE aKTUBHOCTH KOja CE€ BpEIHY]e.



Ha3us npenmera:

MOAEJIMPAILE MAIIMHCKUX EJIEMEHATA U KOHCTPYKIIUJA

lNopummu Gona yacosa:

BexOe: 105

teopuja: 0

npakTH4Ha HacTaBa: 0

010K HactaBa: 60

Pazpen:

Tpehu

nibeBu yuema:

- YCBaj abkb€ 3Hamba U BEIITUHA HECOIIXOAHUX 3a MPAKTUYHY IIPUMEHY ITPUIIMKOM KOHCTPpYHUCAba U MOACINpPamka KaKo €JiEMEeHaTa Tako U

KOHCTPYKILIHja;

- OcnocoOJspaBame yUeHHKa 32 KOpHIThemhe CTaHAapAHUX U MIPEOpyYCHUX BPEIHOCTH U BeJIMYUHA U3 Ta0uuIa, TpaguKoHa U 1ujarpama;
- Ob6jenumaBame 3HaFba U3 MAIIMHCKHX €JIEMEeHATa, TEXHOJIOTHje 00pa/ie M KOMITjyTepcKe Tpaduke.

TEMA

ncxoau
[To 3aBpuIeTKy TeMe YUeHUK he OUTH y cTamy na:

TIPEITOPYUYEHU CAJIP’KAJH / KJbYUYHU TTOJMOBU
CAJTPKAJA

[Ipunnunu Monenupama

o Jledunume 2D ckuiry, Ha OCHOBY NMPETXOIHO HAYYEHOT: Ja HaIpTa

1 MoudUKYje eJIeMEeHTapHe TEOMETPHjCcKe o0nmKe (TIpaBa JIHHM]a,
KPYKHHUIIA, KPYXKHH JIYK, EIUTICA, SITUITUYKH JIYK, PABOYTaOHHK
u ci1.). Jledunumie cBe reomerpujcke Mepe HanpTane 2D dhopme
(ma uckorupa 2D ckuiry).

o Kopucru jennocrasauje turncke 3D hopme npuMeHOM MPETXOAHO
nedunucane 2D ckuie.

« Hageze u pazyme ocHoBe Boolean onepanyja Hag Moaenuma.

o Jlepunume tuncke popme (Feature) u muxoBe mapamerpe.

e Haum m mpumenun moaudukammjy obmaika u Mepa HapTanux 3D
hopmmu.

o Kopuctu reomerpujcke THIICKE (opMme.

o Hayun nojeHOCTaBILEHO PTaHE TAHKO3UTHUX €JIeMEHATA.

o [lpuMeHH cTedeHa 3Hama MPHU IPTay TEXHOJIOMIKUX TUIICKHAX
thopmu.

o Kopucru caznama npu npramy T3B. KOBMETHYKUX HAaBOja
(cTIoJpPaIIFBUX WU YHYTPAIIHHUX).

o Mogenupa cioxeHe Turcke Gopme.

o U3palyje Tuncke dpopme THIIA 3aBOjHHIIE.

o Kopwuctu anate 3a jeTHOCTPYKO W/HITH BUIIECTPYKO Konupame 3D
thopmu.

o [lpuMeHH cTedeHa ca3Hamba Ha MOJICIIUPAE jJeJHOCTAaBHUX
cinoxxeHux 3D mozena.

o Ilpumemyje TexHUKe KOHBEp3Hje Mozena y aApyre Gopmare

o Kpeupa pedepentae (momohne) pasuu.

e [ebunume pedepeHTHE OCE.

o dopmupa pedepeHTHE TaUKe M KOOpAUHATHE CHCTEME

2D ckuna: nprame npase JUHUje, KPYXKHHULE, KPYKHOT JTyKa,
eJIUIICE, SITUITUYKOT JyKa, IPaBOYraOHUKA U CII.; MOAU(HUKOBAHE
MPETXOIHO HAIPTAHOT (MIPOLyKaBambe, Hcelame, 3200JbaBake U
C11.); KoTHpame HarpTtare 2D ckure.

JemnocraBuuje truricke 3D popme, 1oOHjeHe N3BTAYCHEM H/HITH
poTalmjoM MpeTxoaHo HanpTaHe 2D ckuie.

OcHosue Boolean oneparuja Hax Mogenuma (yHHja, pa3jinka u
TpeceK).

Dedunnnmja turnckux hopmu (Feature) u mUXOBH TapaMeTpu.
Monudukanuja reomerpuje nmocrojehie 3D dopme.

I'eomeTpujcke Turcke popme: 3200;peHa UBHUIIA (3200JbEH-E jeTHE
WY BUIIIE MBUIIA, 3200JbCH-¢ NBUIIA KOHCTAHTHUM H/WITA
MPOMEHJEUBUM PAJINjyCOM, 3200JbEHhE¢ HBUIIA YKPYIKHO, EITHIITHIHO
1 CII0KEHO, 3200Jbeme homkoBa. 3akorniema UBUIA (UCTHX U/IIN
PasIMIUTHX Mepa 3a00Jbemba, JePUHICABEM YTIIa U JyKHHE
3aKOIICHA).

Tako3unHu eneMeHTH (KOHCTaHTHE U IIPOMEHIbUBE e0JpbHHE 3Ua).
TexHoomke TUICKE popMe: pyTie, OTBOPH, ca Wik 0e3 HaBoja, ca
i 0e3 yna3zHo/U3a3HuX KOHYcCa.

Ko3meTrndku HaBoj (CIIOJbAIIBGY U YHYTPAIIGH).

Crnoxene Turcke Gpopme (CKyI BUILE T€OMETPHjCKUX U
TEXHOJIOLIKMX TUIICKUX (POPMH).

Turicke Gopme THIA 3aBOJHUIIE.

JenHocTpyko uiaH BulIeCcTpyKo Komupame 3D dhopmu.

Mogenupame 3D Mozena 1mojeqHOCTaBIbEHE U CIIOKECHE T'eOMETPH]e€.
Kougep3uja mozena y crangapade Gopmare 3a pazmeny tuma: 1GS,
STEP, STL u ci.




Monenupa kpuBe JduHHje (Y paBHU W/UIHA IPOCTOPY)

Pasyme 3Hauaj BU3yanuzanuje Moiena: >Ku4aHu MpuKa3 MoJiena,
NPUKa3 CKPUBEHUX MBHIIA MOJICIIA U OCCHYCHH MPHKa3.

Kopuctu xomanze 3a koHTpoIy iprka3a 3D mozena (TpaHcnanmja,
poranyja, yBehame/cmamemne).

Pa3yme (hoTo peanvcTHUHU MPHUKa3.

Kpenpame pedepeHTHHIX (TOMONHUX) paBHH.

Jeunnucame noMohHUX oca (IpaBUX JIMHU]j).

dopmupame peppeHTHUX TauaKa H/UITH KOOPIUHATHHX CUCTEMA.
Mojenuparme paBaHCKUX U MTPOCTOPHUX KPUBUX JIHHU]A.
Buzyanuzanuja Mogena: )u4aHd MOZAEI, MOJIEIl ca MPUKa3aHUM
CKPHBEHUM HBHUIaMa, OCCHYCHH MPHKa3 MOJIEINA.

Ymorpeba komaHan 3a KOHTpOITy mpukas3a 3D monena
(Tpancnamnyja, potauyja, yBehame/cMamemne).

®DoTO peanucTHIHH MPUKa3

Moaenupame .
CTaHIAPIHUX U .
HECTaHIapAHUX

MAIITUHCKUX JeJI0Ba .

Mogenupa cTaHaapIHe MAITHHCKE AeJI0BE M O0JIHKE.
HW3Bene Moaenupame HeCTaHIapIHIX MAITHHCKUX J1EJI0Ba U
00JIHKa.
Hayuu Monenupame MalIMHCKHUX eJlieMeHaTa: BUjaK, HaBpTKa,
HOJIJIOIIKA, YMBHja, BPATHIIO, OCOBHUHA, 3aKOBHIIA, KITHH, 3yITYaHUK
ca [paBUM 3yIILHMA, 3yIYaHUK ca KOCUM 3YIIHUMa, Iy KHU I1ap,
JIAHYAHUK, PEMCHHUIIA, PEMEH.

Mopenvpame CTaHIapAHIX MAITHHCKHX JIETIOBa M O0JIMKa.
Monenupame HeCTaHAapIHUX MAIIMHCKHX JIeJIOBa.

Monenupame MalIMHCKUX eJieMeHaTa: BUjaK, HaBPTKa, MOJIOIIIKa,
YKiBHja, BPAaTHJIO, OCOBHHA, 3aKOBHIIA, KJIMH, 3yITYaHHUK Ca IPaBUM
3yNIMMAa, 3yITYaHUK ca KOCUM 3YTIHMa, IYXKHH Tap, JTJaHIaHHK,
pEMEHHIIa, PEMEH.

Mopenupame CKIONOBa U | o

HzBene MOJCIUPpAKE CBUX KOMIIOHEHTH CKJIOIIA, a ITIOTOM U3BPUIN

[IpuHnun criajama eneMeHara y CKIIOI: CIIeIJbUBAE TOBPIIKHA,

HM3Bene Moaenupame HeCTaHIapIHUX U CTAaHJAPIHUX MAITHHCKUX
JIeIoBa 1 00JTHKA.

Mogenupa cKIIoI, Tj. J1a U3BPIIX CIIajakhe KOMIIOHEHTH Y CKJIIOI.
Kopuctu 6a3y ctanaapJHUX MallMHCKHUX €JIEMEHATa.

KOHCTPYKIIHja IbMXOBO CIIajarbe Y MOJICKIIONOBE H/MIIN CKIIOTIOBE. MOpaBHABaLE MOBPIIMHA HBHIIA U TEMCHA, CAOCHA CKJIAIIamba,
e U3BpIuu KOHTPOITY HPEKIIONA U 3a30pa Y MOCKIIONY/CKIIONY. yMeTama 1 3aBOjHU CIIOjEBH, IIeMa MOHTaXe.
« KopucTu 0a3y cranmapHUX eJeMeHaTa. KoHTpoJa npekiiona u 3a30pa MaIlIMHCKUX JICJIOBA Y KPEHPAHOM
MOICKJIOIY/CKIIOIY.
Kopunihemwe cranmapaaux 0a3a JjiexxajeBa, ClIojHUIA, KOHCTPYKITHja
U CIL.
Biok HacraBa o U3Bene MojeIMpae jeIHOCTABHIX MAIIHHCKUX JICJIOBA M OOJIHKA. Moienuparbe jeTHOCTAaBHUX MAlIMHCKHX JIeJI0Ba.

Mojenuparme HeCTaHAaAPIHUX U CTAHIAPAHUX MAITHHCKUX JIeJI0Ba
1 00JTUKa.

[MpuHIUI criajamba eIeMeHaTa y CKIIOI: CIICT/bHBahe OBPIINHA,
NIOpaBHABakE MOBPIIMHA UBHIA U TEMEHA, CAOCHA CKJIAllamba,
yMeTama 1 3aBOjHH CII0jeBH, IIeMa MOHTAaXe.

Kopunihemwe cranmapaaux 0a3a: HABOjHUX CIIOjeBa, JieXkajera,
3yIMYaHHKa, CIIOJHUIIA H JIP.

YIOYTCTBO 3A JUJAKTHUYKO-METOANYKO OCTBAPUBAIGLE TIPOT'PAMA
Ha noueTky cBake TeMe y4eHUKE yIIO3HATH ca MUJbeBIMa U UCXOANMa HACTaBe, OJHOCHO yUeHa, IJIAHOM pajla U HAaYWHHUMA OlEHIBamba.

[Ipenmer ce peanusyje kpo3 BexOe y pauyHapckoM kaOuHety. IIprmiinkom ocTBapuBama MporpaMa ofeJbemhe ce JIeJId Ha Tpyne 10 15 yueHuka.
VY TOKy peanu3alyje OCJIOHUTH Ce Ha NMpeA3Hamka yUeHUKa U3 TEXHUYKOT LPTamka, KOMITjyTepcKe rpaduke, MalIMHCKUX eJIeMeHaTa, TeXHOJIOIHje MalluHCKe oopase. HactaBHHK
HpHUIpeMa MoTpedHe eleMeHTe 3a BeXKOy, IEMOHCTPHpPA pajl Ha padyHapy, IpaTH paj yIeHHKa Ha paJHOM MECTy M yKasyje Ha Tpelike npH pany. Pagne 3amaTke Be3uBaTH 3a

KOHKPCTHY MAIlIMHCKY MPAKCy.

[Ipenopydenn Opoj yacoa o Temama je cieachu:
* [lpuHnunu moxenupama (51 gac)
*  Mogmenupame cCTaHAaApIHUX W HeCTaHIapIHUX eleMeHaTa (34 Jaca)




* Moaenupame cKIIONoBa U KOHCTpYyKuyja (20 yacosa).

[Mpuukom peanmzanuje Teme [IpuHInmm Moaenupama yaeHAIM Tpeba a ypajie ABa MPOjeKTHA 3a1aTaKa:
1. Monenupame jeTHOCTaBHHUjeT MAIllIMHCKOT AeTa.
2. Mogaenupame CII0KeHHjer MAIIMHCKOT Jiefia.

[Ipunukom peannzanuje Teme Monenuparme CTaHAapAHUX W HECTAHAPTHIX MAIIMHCKUX JIEI0OBA YISHHUIIN Tpeda a ypajie IBa MpojeKTHa 3a/1aTaKa:

1. Monenupame jeJHOT HeCTaHIapAHOT MAIIMHCKOT eJieMeHTa (HIp. OJUIMBKA, OTKHUBKA, OTIIPECKA).

2. Mopenupame cTaHaapAHOT MAIIMHCKOT €JIEMEeHATa: BHjaK, HABPTKa, MOJJIONIKA, YMBH]ja, BPATHUIIO, OCOBHUHA, 3aKOBUIIA, KJIMH, 3yITYaHUK Ca MPaBUM 3yIIIUMa, 3yITYaHUK ca
KOCHUM 3YIIIINMa, ITy>KHU Tap, TJaHYaHWK, PEMEHHUI[a, PEMEH.

[Mpunmukom peanuzanuje BJIOK HACTABE yuenunu tpeba ia ypaje JBa NpojeKTHA 3a1aTKa:
1. Mozenupame MallIMHCKOT JIej1a IpeMa 3aaToM PaJHOHUIKOM LPTEXKY.
2. Mogenupame Aes10Ba CKIONA U BbUXOBO MTOBE3UBAE Y CKIIOI.

N360p MeTona u 00smKa paja 3a cBaku Moyl oipel)yje HaCTaBHUK y 3aBUCHOCTH O] HACTaBHUX CapiKaja, CIOCOOHOCTH M NMOTpeda yueHHKa, MaTepUjaTHUX U APYTUX yCIOBa.
Kopucturn BepbanHe merone (MeTola yCMEHOT M3Jlarama M JIHjalioliKa MeToa), METOJe JeMOHCTpaIlHje, TeKCTYaTHO-HIIyCTPaTUBHE METO/IE, METOJIe TIPOjeKTHHX 3aJlaTaKa.
[Mpeanoxenn oOnuIM paja cy GpOHTAIHH, paj y TPYIH, paj y mapy, MHAUBUAYATHH pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAIBE YYHEHUKA

Y HacTaBM OpHjEeHTUCAHO] Ka JOCTH3alby NCXO0/1a paTe ce U BPEAHY]Y IPOLEC HACTaBe U yuewa, ocTuruyha yueHuka (IpoJyKTH y4ema) U ConcTBeH! pad. HactaBHUK Tpeba
KOHTHHYHPAHO Jla MpATH HaIpelaK yuyeHHKa, KOjH Ce Orie[la Y HauMHy Ha KOjM YUEHUIIM MapTHIHUIUPAjy, KaKO MPHUKYIJbajy MOAATKE, KaKO apryMeHTY]y, CBaIyHpajy,
JIOKYMEHTYjy Ut/ Da Ou BperHOBame OWIIo 00jeKTUBHO U Y QYHKIHjH YIeHa, IOTPEOHO je YCKIAAUTH HUBOE CX0/1a M HAYMHE OICHhUBambAa.

CyMaTHBHO OLICHMBAbE j€ BpeJHOBakE MOcTUrHyha yueHnKa Ha Kpajy cBake peainnzoBaHe Teme. CyMaTuBHE OLIEHE ce 1001jajy U3 KOHTPOJIHMX WM IMCMEHHX PajioBa, TECTOBA,
YCMEHOT HCITUTHBAha, CAMOCTATHUX WM TPYIHUX PaJioBa YICHUKA.

Y dopMaTrBHOM BpeJHOBaWmY HACTABHUK OW Tpebasio jia MPOMOBHIIE TPYITHH JIWjalior, Ja KOPUCTH MHUTamka 1a OU reHepucao mojaTke u3 haukux wjeja, ajau v Ja MOMOTHE
pa3Boj haukux upeja, naje yaeHHIIMMa nospaTHe nHpopmaiyje, a moBparae nHhopMaIje 100HujeHe o]l yueHHKa KOPUCTH Ja TPUIIaro/y MoAyvYaBame, 0Xpadpyje yueHUKe aa
OIICHY]y KBAJIUTET CBOT paja. M300op mHCTpyMeHTa 32 (JOPMATHBHO BPEIHOBAHE 3aBUCH O]l BPCTE AKTUBHOCTH KOja Ce BpelHYje.

U360p mHCTpyMEHTa 32 (hOPMATHBHO BPEJTHOBAE 3aBUCH O] BPCTE aKTHBHOCTH Koja ce BpeAHyje. Kaia je y nuramy u3pajia MmpojeKTHOT 3aJaTka MOXKe ce MPUMEHHTH ,,9€K
nucta” y K0joj Cy IpUKa3aHU HUBOM IMOCTUTHYha ydueHHUKa ca oKazaTeJbiMa HCIYH-EHOCTH, a HACTaBHUK Tpeda Jja 03HauM IoKa3aresb KOju OJroBapa IoHallalky yUYeHHKA.



Ha3us npenmera:

MOJAEJIUPAILE MAIIMHCKUX EJIEMEHATA U KOHCTPYKIINJA

lNopummu Gona yacosa:

BexOe: 96

teopuja: 0

610Kk Hactasa: 60

npakTUyHa HactaBa: 0

Pazpen:

4YeTBPTH

nibeBu yuema:

- YCBaj A€ 3Haka U BEIITHHA HCONMXOJHHUX 3a IPAKTUIHY MPUMEHY IMTPUIIMKOM KOHCTPpYHUCAkha U MOJACIIMpPamka KaKo €JI€EMEHaTa Tako U

KOHCTPYKILIH]a;

- Ocnoco0JspaBame yueHHKa 3a Kopulheme CTaHAapIHIX 1 MPENopyYeHUX BPeJHOCTH U BeJIMYMHA U3 Ta0nula, rpa@uKoHa U JUjarpama;
- OOjennmaBame 3Haba U3 MAIIMHCKHAX €JIEMEeHATa, TEXHOJIOTHje 00pajie M KOMITyTepCcKe Tpaduke.

TEMA

ncxoau
[lo 3aBpuIeTKY TeMe yueHHUK he OuTH y cTamy na:

TIPEITOPYUYEHU CAJIP’KAJH / KJbYUYHU TTOJMOBU
CAJTPKAJA

Mopenupame KOMIOHETH
CKJIONA U CKJIOIA, ca
reHepUCambeM TEXHUYKE

o dopmupa pagMOHUYKE U CKJIOIHU LPTEX HA OCHOBY MIPETXOAHO
m3pahenux 3D Mozena MaIMHCKUX JeNoBa 1 ckiona. Lprexe
Kperpa Ha OCHOBY CTEUCHHX ca3Hama, Kopuctehu u

dopmupame painOHHYKHAX H CKIOIMHOT [[PTEXa HA OCHOBY
nocrojehux Mozena MaIMHCKUX JIe7I0Ba U CKilona. TexHuuKa
JIOKyMEHTaIMja ce Kpenpa Ha 6a3u nocrojehux 3Hama. [Ipu Tome ce

TOKyMEHTAIIHje neduHunryh npu ToM morese, mpeceke, moiaymnpecexe, KOpHCTE KpeHpaHH MOTJIEIH, TPECEI, MOTYIPECEIH, JeTHMUTHH
JeTMMHUYHE TIPECeKe U CII. HPECeIH U CIL..
o KopucTu wim Hatpra notpebHy Tabeny 3a paJioHUYKH, OJTHOCHO Ynorpeba nocrojehnx madnona Tadena win qpTame Tadena 3a
CKJIOTTHH IPTEXK. PaIMOHUYKH, Tj. CKIIOTIHHU LPTEK.
o M3Bpmm reHepucame cacTaBHUIIC. ['eHepucame cacTaBHHIIE.
o JlebuHuiie H30METPHUCKE MPUKA3E MOjeAMHAYHUX MAITMHCKHX JeduHncame N30METPUCKOT MIPUKa3a 3a CBAKH MAITMHCKH JIC0
JIe7I0Ba Ha PAMOHUYKOM IIPTEXKY. CKJIONA Ha PAJIMOHUYKOM IPTEXY.
o Tlpukaxe nzomerpujcku u/wiu t38. Exploded View ckiiomna Ha IMpukas nzomerpujckor u/wmu t38. Exploded View-a ckoma Ha
CKJIOITHOM LIPTEXKY. CKJIOITHOM IIPTEXY.
o JleduHuie kiace MOBPIIMHCKE XPaaBoOCTH Ha IPTEXKY. OnpehuBame Kiaca MOBPHUIMHCKE XPANIaBOCTH HA LIPTEKY.
o JleduHuie ToaepaHIyje Mepa Ha IPTEKY. OnpehuBame TeonepaHiyja mepa.
o Jledunume Tosnepanmje 00JMKa M NOJI0XKaAja HA LPTEKY. OppehuBame Tonepaniyja 00IKKa U MOJI0XKaja.
MoHTaxa  Pasyme ynory u (yHKIHjy Je70Ba y CKIIOIY. PacraBibame mo3uiyja y CKIOIy.

o [Ipu MOHTaXH BOJM paduyHa 0 YHU(POPMHOCTHU TIOCTYIKA U
HauWHA CKJIanama JejioBa y CKIIOIN, PeAOCiieia CKIanama,
CKJIONMBOCTH M (DYHKIIMOHATHOCTH CKJIONA.

o Pacrasu nosunuje ckiona.

o [lpukasyje cBaku €0 y ckiony (BU3yaau3anuja).

YHUPOPMHOCT MOCTYIKA U HAYHHA CKIIATIamkha JISIoBa Y CKIIOII,
penocien cKilanama, CKIOMUBOCT U (YHKLIMOHAIHOCT CKJIONA.

PacraBspen nprex ckiorna.

[Mpuka3 cBaKor MojeIMHAYHOT JeIa y CKIIONY (BU3yaIu3allija).

biok Hacrasa-
paj ca TMMOBHUMA

o KopucTtu TexHUKY Kpenpama JMMEHHUX /IEI0Ba, Tj. Ja IPUMEHH
mpoIiec caBHjara arMoBa (Sheet metal).

o Pazyme n nmpuMeyje TpUHIINIIEC CaBHjarba JINMa.

o PasBuja nperxoano moaenupane 3D gopme mumosa y 2D

dopmy.

Kpeupame nenoBa Koju HacTajy caBUjambeM JIMMa — T3B. IPOLIEC
Sheet metal.

[Ipumena npuHIAITA caBHjama TuMoBa y 3D dopme.

PazBujame mperxonHo uckpojenux 3D ¢popmu umosa y 2D gopmy.
VYxnanawe 2D dopme y cTanaapane TuMeH3Hje monydadpukaTa ca
MaKCHMAJIHUM HCKOpHIINEHEM.




e VYxyonu 2D dhopmMy y craHgapaHe quMeH3Hje nonydadpukarta o Monenupame agaTHUX GOPMH Y TIPOIleCHMa CaBHjamba JruMa Ha
Bojehu npu ToMpe payyHa 0 ONTHMHU3ALU]jU UCKOPUIITNCHa npecama.
Matepujaia.
o Jla Mogenmpa anatHe Gopme y ImpoliecuMa CaBHjamka JInMa Ha
mpecama.
Brok Hacrasa- o l3Bene Monevpame JIMBEHUX O0JIHKA. e Monenupame JTMBEHUX 00JIHKa.
JUBCHE U KOBAC o dopmupa mymbUHE KaTyla 3a JIUBEHE, Tj. Ja MOJEIUpa KAyl o dopmupame MYMIJBUHE KATyIa, OJHOCHO MOJICINPALE KalyTa 3a
3a nuBemse o npurrckom (MOLD-CAVITY) JIUBEHE MO IIPUTHCKOM.
e Mogenupa natpuiie 1 MaTpule y npolecuMa Opusrama o Mogenupame naTpuile 1 MaTpUIle y IpolecumMa Opu3rama
TUTACTHKE U TUIACTUYHUX ETPYyBETa. TUTACTHKE U TJIACTUYHUX ETPYBETA.
« H3Bene Mojenuparme KOBAaHUX OOJHKA. o Mojenupame KOBAaHUX OOJIHKA.

YIOYTCTBO 3A TNJAKTUYKO-METOINYKO OCTBAPUBAILE ITIPOTPAMA
Ha modeTky cBake TeMe yueHHKE yIIO3HATH Ca [[HJbEBUMA U UCXOMMa HACTAaBe, OJJHOCHO Y4CHa, IUTAHOM Pajia U HAYHMHUMA OLICHHHBAbHA.
[Ipenmer ce peanusyje kpo3 BexOe y pauyHapckoM kabuHeTy. [IpuiInkoM ocTBapuBama MporpaMa ofieJbehe e IS Ha TpyIe 10 15 yueHuKa.
VY ToKy peanu3zaniyje OCIOHUTH Ce Ha Mpe3Hamba YYCHUKa 13 TEXHUUKOT IPTamka, KOMITjyTepcke rpaduke, MaIMHCKUX elleMeHaTa, TeXHoJIoruje oopazae. HactaBHuk npunpema
notpeOHe eneMeHTe 3a BeXOY, IEMOHCTPUPA pajl Ha padyHapy, paTH paj YICHUKA Ha paJHOM MECTY M yKa3yje Ha rpelike npu pany. PajHe 3amaTke Be3UBaTH 32 KOHKPETHY
MAIIIUHCKY MPaKcy.
[Ipenopy4enun 6poj yacoBa no Temama je cienehu:
e Mojienupame KOMIIOHETH CKJIONA U CKJIONA, Ca TeHEPHUCAheM TEXHUUKE JOoKyMeHTanuje (86 yacoBa)
e Monraxa (10 gacoBa)

[Mpuukom peanuzanuje Teme Mopenupame KOMIOHETH CKIJIONA U CKIIONA, Ca TeHEPUCamheM TeXHUUKe JOKYMEHTalllje yUeHUNIN Tpeba Aa ypaje jeaH IpojeKTHH 3a1aTaK:
1. 3a n3abpaHu MaIIMHCKH CKJIOI ITOTPEOHO j€ ypaJuTH paAHOHWYKE LPTEXKe U LIPTEK CKIIONa sa Ae(hMHICAHOM HOBPIIMHCKOM XparnaBouihy, Kao 1 JeMHUCAaHUM ToJlepanyjama
Mepa, o0JIMKa U TIOJI0XkKAja.

[Mpunukom peanuzanuje TeMe MoHTaxka y4eHUIM Tpeda Ja ypajie je/iaH MPOjeKTHHU 3a/1aTaK:
1. 3a n3abpaHu MaLIMHCKHU CKJIOI HOTPEOHO je YPaJuTH pacTaBJbeHH LPTEX CKIIONA.

[punukom peanuzanuje BJIOK HACTABE yuenuiu tTpeda fa ypaje 1Ba NpojeKTHA 3a1aTKa:
1. MonenupaTs CKIIOI KOjU C€ CacTOju O] IUMEHHUX JIeJI0Ba Ca IEeJIOKYITHOM TEXHUYKOM JJOKYMEHTAIIH]jOM.
2. MonenupaTa anar 3a JIUBeHE W 00pajly IIACTUYHUM JAeQOopMHCamkeM ca MpuraaajyhuM paInoHHYKUM IPTEKUMA U IPTEKOM CKIIOTA.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

Y HacTaBM OpHjEeHTHCAHO] Ka JOCTH3aky UCXO0JIa TIpaTe Ce U BPEJHYjy NpOIleC HACTAaBE U yUewa, mocTurayha yueHnka (poyKTH y4era) U CONICTBeHHU paja. HacraBHuk Tpeda
KOHTHHYHMPAHO Ja MpaTd Halpemak YUCHHKa, KOjU Ce Oorjiela y HauWHYy Ha KOjU YUCHHITH NMapTHIMIHPA]y, KaKo NMPHUKYIUbAjy MOAATKe, KaKo apryMEHTY]y, €BaIyHpa]y,
JOKYMEHTYjy uTaA. Da Ou BpegHOBame OMI0 00jeKTHBHO U Y QYHKIHjH yYeHa, IOTPEOHO je YCKIaAUTH HUBOE UCXO0JIa U HAUYMHE OLICH-HBAbA.

CyMaTHBHO OIICH-HBAE j¢ BPEIHOBAME IMOCTUTHYNA yUueHHKa Ha Kpajy cBake peann3oBaHe TeMe. CyMaTHBHE OIICHE ce T00W]jajy M3 KOHTPOJTHUX WIIH ITICMEHUX PasioBa, TECTOBA,
YCMEHOT HCITUTHBAha, CAMOCTATHUX WM TPYITHUAX PaJioBa YICHUKA.



Y ¢opMaTHBHOM BpeIHOBamY HACTABHUK OW Tpebasio Ja MPOMOBHIIE TPYIHH AWjaNIOr, Ja KOPUCTH MUTama Aa OM FeHepucao mojaTke u3 haukux wjieja, ajau U Ja OMOTHE
pa3Boj haukux uzeja, 1aje yueHUIIMMa OBpaTHe HH(popMalyje, a moBpaTHe HHpopMaluje 100HjeHe o/ yUeHHKa KOPUCTH Ja IPUIAroay noaydyaBame, oXpadpyje yueHUKe qa
OIIeHYjy KBAJUTET CBOT paja. M3060p nHCTpyMeHTa 3a (OPMATHBHO BPETHOBAE 3aBHUCH O] BPCTE aKTHBHOCTH KOja Ce€ BpEAHY]e.

N360p mHCTpYMEHTa 32 (POPMAaTHBHO BPEIHOBAKE 3aBUCH O]l BPCTe aKTUBHOCTHU Koja ce BpeaHyje. Kama je y mutamy n3paza IpojeKTHOT 3aJaTKa MOXe C€ IPUMEHUTH ,,9€K
nucta” y K0joj Cy IpUKa3aHH HUBOM MOCTUTHYha ydueHUKa ca oKazaTeJbiMa HCIYE-CHOCTH, a HACTaBHHK Tpeda ja 03HauM MMoKa3aTesb KOju OJroBapa MnoHalamky y4YeHHKa.



Ha3us npenmera:

TEXHOJIOIKH NOCTYIIIHN

lNopummu Gona yacosa:

teopuja: 0

BexOe: 70

IpakTH4Ha HacTasa: ()

0110k Hacrasa: 0

Pazpen:

Tpehu

nibeBu yuema:

- Ocmoco0spaBame 3a aKTHBHO Tpahehe TEXHOIOMKHUX TOCTYIaKa U 32 PellaBarbe TEXHOIOMKHUX MpodieMa
Yno3HaBame 3Hauaja TEXHOJIOIIKE MEPHE M KOHTPOJIHE (PYHKIIH]jE Y TPOU3BOIBH

Yo3HaBame pa3IuIUTUX BPCTAa MEPHUX U KOHTPOIHUX CPeICTaBa
Yno3HaBame OCHOBHUX OOJIMIKA OpraHu3alije KOHTPOJIe KBATUTETa

TEMA

ncxoau
[To 3aBpuIeTKy TeMe YUeHHUK hie OUTH y cTamy na:

TIPEITOPYUYEHU CAJIP’KAJH / KJbYUYHU TTOJMOBU
CAJTPKAJA

[Ipunpemiy, KBaIUTET U
Ta4HOCT 00paze

pasiuKyje BpCTe omepaliyja, 3axBaTa, mpoiasza

HaBeJle KpUTEpHjyMe KOjU YTUIY Ha U300p BpCTE MpUITpeMaKa
M03Haje MPETXOIHY 00paay nmpuIpeMaka

pasiuKyje noaaTke 3a oopamy

HaBeJle 110jaM 1 3Ha4aj KBAINTETa 00pajie MOBPIIIHHE

HaBeJie Be3y u3Mely kBanurera u MeTozie o0paje

HaBeJIe 10jaM TaYHOCTH 00pajie, TAYHOCT Mepa, TAYHOCT 00JIMKA,
TavHOCT MOJIOXKaja

HaBeJle Tpelike o0pajie, OCHOBHE Y3pOKe U METO/Ie TOCTH3amba
TavYHOCTH U KBAIHUTETa 00paje

pa3iuKyje J03BOJbEHA OICTYIama y mpolecy odpaze

00jacHU yTHIIa] KOMITjyTePCKHU YIIPaBJhaHUX MallllHA Ha
KBaJIUTET 00pase

00jacHM yTHIIA] yIPaBJbaUKe jeJUHUIIE, TOTOHCKOT U MEPHOT
CHCTEMa Ha KBAJIMUTET 00paje

Onepartiyja, 3axBart, MpoJas.

[Mpunpemaxk u BpcTe MpUIIpeMaKa

Kpurtepujymu koju yTuay Ha 1300p BpCTe MpUIlpeMaKa
[Iperxomua oOpama mpumpemMaxa

Homamm 3a 00pamy: ocHOBHE JAe(UHAIIM]E, BETUINHA JOAATKA U
yTUIajHA (haKTOpH

[ojam u 3Ha4aj KBanHUTETA

ITojam kBanuTeTa 00pasie MOBPIIMHE, Be3a n3Mel)y kBanmureTa u
MeToJIe 00paze

[Tojam TauHOCTH O00paje, TAYHOCT Mepa, TAYHOCT OOJIMKA, TAYHOCT
TI0JIOKaja

I'penike oOpazie, OCHOBHH Y30pIIM M METOJIE ITOCTH3aka TAYHOCTH
U KBaJIMTETa 00paje

Jlo3BoJbeHA OICTYyNama y mpoiiecy oopaje paau ooe3oehema:
ucnpaBHe (QyHKIIHj€ MPOU3BO/IA, 3aMEHJBMBOCTH JA€JI0Ba, JaKe U
JEIHOCTAaBHE MOHTAXE

Jlo3BOJbEHA OJICTYIIAbA TUMEH3H]a

Jlo3BosbeHA OCTyNaa FEOMETPHjCKOT 00JINKA

Jlo3BoJbeHA OZICTyTaha MapaMeTapa MOBPITHHA

Jlo3BoJbCHA OZICTYyTaFha KBAJIUTETA MTOBPIINHE

VYTuiaj KOMIjyTepcKH yIpaBJbaHHX MallMHA HA KBAJIUTET 00paje
YTHuaj ynpasjbauke jeIWHHLIE, IOTOHCKOT M MEPHOT CUCTEMA Ha
KBaJIMTET 00paje

OMmmITH MPUHITATIA 32
paspaay TeXHOIOMIKUX
MoCTyIaKa

TI03Haj€ peaociea pa3paje: mpeMa KOHCTPYKIIH]jCKO],
TEXHOJIOLIKO] ¥ eKCILIoaTalyjckoj nHpopManujn

M3BPIIN aHAIN3Y PaJNOHMYKOT I[pTeXa (OMIITH Mperie]] IpTexa,
Iperses NPONUCHOT MaTepujasia, Iperiiesl KoTa, peries

Penocnen pa3pane: nmpema KOHCTPYKIIH]CKO]j, TEXHOJIOIIKO] U
€KCIUI0ATaIH]jCKOj HH(POPMAIH]jH

AHanmm3a paJIMOHUYKOT I[pTeKa (OIMIITH perie]] IpTexa, Iperie
MIPONKMCHOT MaTepujalia, Mperiie]l KOTa, MPerie] J03BOJbEHUX




JI03BOJFEHUX OJICTYIIaha M 3HAKOBA 00pajie, mperiea ¢ 003upoM
Ha MOTYhHOCT yrpaimhe) U TEXHOJIOTUYHOCT KOHCTPYKIIH]je
W3BPIIU H300p M KOHCTPYHCAE TPHUITPEMaKa

M3BPIIN U300p METOZE B BpCTe o0pajae U peaociena

yTBpAM Opoj U peaociie] onepanyja (KOHIeTpaluyja u
pamruiamaBame ornepanyja), HaunH 0a3upama, cTe3ama U H300p
MallHe

Mo3Haje To/IeTy onepalyja Ha 3aXBaTe U yTBphuBame
TEXHOJIOIIKUX MEpa U TOJICPaHIIHja

n3abepe cTe3nu mpudop (¢ 003upoM Ha 3a7aTak eIeMeHaTa 3a
CTe3ame U 3aXTeBE KOj€ EIIEMEHTH 3a CTe3amke MOpajy Ja
UCTyHe), n300p pe3HHX ajara ¥ MEpHUX HHCTPyMEHATa
M3BPIIU HU300p eleMeHaTa pexkuMa pe3armba

OJIpe/Iv BpeMeHa U3pajie

OJIpe]In TPOIIKOBE 00pajie U N300p HAJIIOBOJbHHU]E BapUjaHTE
oOpajie (TeXHOEKOHOMCKA aHaIn3a)

M3pay TEXHOJOIIKY JOKYMEHTAIN]Y

MPUITPEMU MOJIATAKE 32 KOHCTPYHCAhE CTE3HUX MPHOOpa
U3pay TEXHOJOUIKY JOKYMEHTaIHjy (Hocaun HH(opmarmja)
U3PaJM TEXHOJOMIKY JJOKYMEHTAIH]Y: TEXHOJIOIIKA KapTa
(omeparMoHu JINCT) U UHCTPYKIUOHH JIHCT.

OJICTyIIama M 3HaKOBa 00paje, mperies ¢ 003upoM Ha MOTyYhHOCT
yIpajilbe) ¥ TEXHOJIOTHYHOCT KOHCTPYKIIHjE

N3060p 1 KOHCTpYyHCambe IpUIIpeMaKa

N360p MeTome u BpcTe obpaze u peaociaeaa

YTephuBame Opoja u pemociieaa onepaiyja (KOHIETpalyja u
palruiamaBame onepanyja), HaunH 0a3upama, cTe3ama U H300p
MaIlmHe

[Toxena onepanuja Ha 3aXxBaTe ¥ yTBpHHUBakHE TEXHOJIOIIKAX Mepa
U TOJIEpaHIHja

N360p cre3nux npudopa (¢ 063upoM Ha 3agaTak eJeMeHaTa 3a
CTe3ame M 3aXTEeBE KOj€ SIIEMEHTH 3a CTE3amhe MOPa]jy /1a UCITYHE),
U300p pe3HUX ajlaTa ¥ MEPHUX MHCTPyMEHATa

N3060p enemeHaTa pexxuma pesama

OnpehuBame BpeMeHa u3paje

OnpehuBame TpomkoBa 00paje U U300p HAJIOBOJbHHU]E BapHjaHTe
oOpaje (TeXHOEKOHOMCKA aHaJIn3a)

W3pasa TeXHOJIOIIKE JOKyMEHTAIIH]e

[Tpunpema mogaraka 3a KOHCTpyHCAmhe CTE3HHUX Mprudopa
[Mpaheme 1 ycaBpIaBame TEXHOIOMIKUX MTOCTYMAaKa
TexHonomka qokyMeHTanyja (Hocadn HHpopMaImja)
TexHoOMIKa TOKYMEHTAIMja: TEXHOJIOIIKA KapTa (OnepanuoHu
JIUCT) ¥ MHCTPYKIIMOHHM JICT.

Paspana « paspalyje nocrymak oOpaje BpaTHia; OO0paja BpaTuia:
KapaKTEPUCTUIHUX — KOHCTPYKTHBHHU OOJUIIH, — KOHCTPYKTHBHH OOJIHIIH,
HHAUBUYAJTHUX — TEXHOJIOTUYHOCT U Ta4YHOCT, — TE€XHOJIOTMYHOCT U TAYHOCT,
HOoCTyIaKa — MOpUIIPEMIH, — MPUIIPEMIIH,

— penocnen obpane, — penocinen obpane,

— HayuHa 0a3upama U CTe3ama, — HavMHA 0a3upama ¥ CTe3ama,

— MaIlIHe, aJlaTu ¥ Mprudopu — MallIuHe, ajlaTh U TPHOOpH

e paspalyje mocrymak oOpajic Ha peBOJIBEP CTPYTY HIMIKACTOT OO0paza Ha peBoJIBEp CTPYTY HIMIIKACTOT MaTepHjaa;
MaTepujaia: — TEXHOJIOTUYHOCT ¥ TA4HOCT,

— TEXHOJIOTMYHOCT ¥ TAYHOCT, — IPUIIPEMIIH,

— TIPHUIPEMIH, — penocnexn obpasne,

— penocnen odpaje, — HauyWHU 0a3upama v CTe3ama,

— Ha4yMHU 0a3upama U CTe3ama, — MAIlMHE U aJlaTh

— MalliHe U allaTh Pa3pajia TeXHONOMKIX MOCTyIaKa.
[IpojexToBame e TIO3HAj€ MOHTAXHU IIPOIIEC, NCTOBH MOHTAXXHOT TIpoIieca OCHOBHU TIOJMOBH | JIe(ODUHUTIIN]E

TCXHOJIOMIKUX MpoI1eca
MOHTAaXE

(omepanuja, 3aXBar, MOKPET), MAIIHHCKA TPyIa, MOATPYIIa,
CKJIOTIOBH, MOJICKJIOTIOBH, JISJIOBU
TT03HAaj€ TEXHOJIOMIKH ITOCTYIIAK MOHTaXKE (CKIIaname, YKIanamne,

MoHTaKHH TIPOIIec, IEJIOBH MOHTaKHOT ITpolieca (omnepanyja,
3axBar, IIOKPET), MallMHCKa TpyIa, MOArpyma, CKIOIOBH,
10JICKJIOTIOBH, JIEJIOBU




MOHTHpamke). M3pana memMe MOHTaKe

00jacHU MEpHE JaHIIe

KOPHCTH METOJIE pelllaBarba MEPHUX JIaHala

H3BPINA M300p OPraHU3aIllHOHOT MOJIENa MOHTAXKE

OJIPE/IM PEIOCIIE MOHTAKHHUX OTepariyja

n3abepe anat v mpudOpa 3a MOHTAXKY 3HA KOHTPOITY, PETYIINCAHE
U WCITUTHBAILE IPOU3BOIA

MpUKaXKe N3adpaHu IpUMep MOHTaXKE.

TexHOMOWIKK MOCTYITaK MOHTaXKe (CKIIaName, yKIanamne,
MOHTHpame). M3pana meme MoHTaxe

Mepuu nanm

Merose pemnraBama MEPHUX JlaHAIA

W360p opraHn3aniioHOr MojieNia MOHTaXe

OnpehuBame pegociena MOHTRKHHX Oriepaliyja

N36op amara u mpubopa 3a MmoHTaxxy. KoHTpomna, perymucame n
HCIIUTHBAE ITPOU3BOIA

Dapbame, ykpalaBame 1 MaKoBambe IPOU3BOAA

[Ipuka3 nzabpaHor mpuMepa MOHTaXKeE.

Opranuzaryja KOHTpOJIe
KBaJIUTCTAa

W3BPIIN OPraHU3alljy KOHTPOJIE KBATUTETA Y Pa3InIuTUM
MPOU3BOTHUM MPOIIECHMA

00jacHHU CTOTPOLICHTHY, CTATHCTHYKY KOHTPOJY KBalIHTETa
M3BpIIN H300p CHCTEMa KOHTPOJIE KBAJIUTETA

MO3Haje 3Hauaj cayk0e KBATUTETa U HeHY MTOBE3aHOCT Ca
octanuM (QyHKIHMjaMa

HaBeJIe 33/1aTKe CIIy)0e KOHTpOJIe KBalInuTeTa

OOGuM opraHu3anyje KOHTPOoJIe KBAIUTETa y Pa3THINTHM
NPOHM3BOAHUM MPOLIECHMA

CTompoleHTHA U CTaTUCTUYKA KOHTPOJIA KBAIUTETA
CratucTiuka KOHTPOJIA TPOU3BOIHOT MpoIeca

[Ipey3nMHa cTaTHCTUYKA KOHTPOJIA M KAPaKTEPUCTUIHE KPUBE ca
IUTAaHOBUMa MpHjeMa

W360p cucrema KOHTpPOJIE KBATUTETA

3amany v 3Ha4aj CIIy’kOe KBAINTETA U FheHA ITOBE3aHOCT Cca
octanuM (pyHKIHjaMa

OpraHuzanoH 00JIMLIK KOHTPOJIE KBaJIUTETa y mpeny3ehnma
3ananu ciry>k0e KOHTpOJIe KBAINTETa

YIIYTCTBO 3A JTMJAKTUYKO-METOJAUYKO OCTBAPUBAIBE [IPOI'PAMA
Ha nmoveTky cBake TeMe y4eHHUKE yIO3HATH Ca IIMJbEBHMA U HCXOIMMA, TUIAHOM Pajia M HAYMHUMA OLCHUBAIbA.

[Ipenmer ce peanu3syje kpo3 BexOe y yunonuiy. [IpriinkomM ocTBapuBama mporpama ojieJbere ce Jeiid Ha rpyne 110 15 yuenuka. [Ipenopydenu Opoj yacoBa 1o Temama je
cnenehu:
[Ipunpemiy, kBanuteT U TauHOCT 00pase (10 yacosa)

Omnmty NpUHIMIHK 32 pa3pay TEXHOJOMIKKUX nocTynaka (20 gacosa)
Pa3pana kapakTepuCTHYHUX MHAWBUIYAIHUX rocTynaka (20 yacosa)
[pojexToBame TEXHOJIOMIKUX Tporieca MoHTaxe (12 yacoBa)
Opranun3zamnuja KOHTpoJIe KBaiuTeTa (§ yacosa).

HpI/UII/IKOM peanmaunje TEMa OCJIOHUTH CC Ha NIPCJA3HaAKa YYCHUKA U3 MATEMATUKE, MCXaHUKE, MAIIMHCKUX MaTepI/Ij ajia, OTIIOPHOCTHU MaTeij aJla, MAalIMHCKHUX €JIEMEHarTa.
I/IHCI/ICTI/IpaTI/I Ha CUCTEMAaTUYHOCTU U ITPUMCHU CTCUYCHUX 3HAba Y IPaKCH. Hpo6neMe BE3MBATH 3a KOHKPETHY MAallIMHCKY ITPAKCY.
3a caMocTaiHe BexkOe YUCHHKaA HOTpe6H0 je MMPpUIIPEMHUTHU HOTp€6He MAaIIMHCKE JCJIOBE U CKIIOIIOBE. HpC,Z[J'IOI‘ TeMa CaMOCTaJIHUX BEKOU je CJ'ICI[GhI/I:

agrwdE

Pa3pama TeXHONOMIKOT MOCTYIKA U3pajie Aea Pe3amheM
Pa3paga TeXHONOMIKOT MOCTYTKA U3Paje Ieia O JINMa
Pa3paza TeXHOIOMIKOT MOCTYIKa U3pajie OUINBKA

Pa3paza TeXHOJIOMIKOT MOCTYIKA H3pajie OTKOBKA/OTIIPECcKa
Pa3paga TeXHONOMKOT MOCTYIIKa MOHTaXe




N360p MeTona n 0bnMKa paja 3a CBaKy TeMy ojapelyje HacTaBHHMK y 3aBUCHOCTH O] HACTABHUX CaJIprKaja, CIOCOOHOCTH M MOTpeda yueHHKa, MaTepyjaIHUX U JPYTUX YCIOBa.
Kopuctutu Bepbaine Metoze (MeToAa yCMEHOT U3Jarama M JUjaliolika MEeTo/1a), METOe IEMOHCTpAIlje, TEKCTyalTHO-MITyCTpaTuBHE Metoae. [Ipemioxkenn oot paga cy
(bpoHTaIHH, paj y TPYIH, Pajl y Napy, MHIUBUIYAITHHA Pal.

YIHYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAILE YYEHUKA

Y HacTaBHM OpHjCHTUCAHO] Ka JOCTU3amy UCX0/a MpaTe ce U BpeaHYjy Mpollec HACTaBe U yuewa, MocTUrHyha yyeHrka (MpoAyKTH yuerma) U conicTBeHH pal. HacraBHuk Tpeda
KOHTUHYUPAHO Ja IPaTH HaNpelaK YIeHHKa, KOjU ce Orjie/ia y Ha4YlHYy Ha KOjU YYSHUIM NapTHIUINPAjy, KaKo IPUKYIJbajy MoJaTKe, KaKo apryMeHTY]y, eBalyHpajy,
IOKyMeHTYjy utH. [la Ou BpeqHOBame OmI0 00jeKTHBHO U y (PYHKIN]U yuerha, MOTPeOHO je yCKIAIUTH HUBOE NCX0/a U HAaUWHE OICHUBaba.

CyMaTHBHO OLICH-UBALE j¢ BPEAHOBahE MOCTUrHyha yueHUKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTUBHE OlICHE Ce JoOHjajy U3 KOHTPOJHUX WM MMCMEHUX PajioBa,
rpaMuKHuX paoBa, TECTOBA, YCMEHOT UCIUTHBAbA, CAMOCTATHUX WU TPYITHUX PaJoBa YUCHUKA.

VY ¢dhopMaTHBHOM BpeIHOBaWkY HACTaBHUK OM TpeOaio Ja MpOMOBHIIIE TPYITHH JIUjaJIOT, 1a KOPUCTH MHUTamka 1a OM reHepucao nojaTtke u3 haukux uaeja, ajid v Ja OMOTHE
pa3Boj haukux ueja, Aaje yueHUIIMMA MOBpaTHE HHPOpMaIHje, a moBpaTHe HH(popMalyje To0ujeHe 0] yUeHHKa KOPUCTH Ja MPUIaroAu NoAy4aBame, 0Xpadpyje yIeHuKe 1a
OIIEHY]y KBAIUTET CBOT paja. M3060p HHCTpyMeHTa 3a (OPMATHBHO BPETHOBAE 3aBHUCH O] BPCTE aKTHBHOCTH KOja Ce€ BpeIHY]e.



Ha3us npenmera:

TEXHOJIOI'NJA MEXAHUYKHUX CIIOJEBA

lNopummu Gona yacosa:

teopuja: 35 BexOe: 70

IpakTH4Ha HacTasa: () 6nok HactaBa: 0

Pazpen:

Tpehu

nibeBu yuema:

- Ocmoco0spaBame YICHHKA Jla cariiefiajy 3Hauaj Crajama y IOMEHY CUTYPHOCTH H MTOY3JaHOCTH MAITMHCKUX KOHCTPYKIIH]ja;

Ocnoco0JbaBame YUCHHKA JIa 00jacHEe yJIOTY MECTa Cliajama Y JIaHIly OJ UJgje 10 pealiu3aliije MalTuHCKE KOHCTPYKIIH]E;
OcmnocobsbaBame yUeHHKa Ja CaMOCTaIHO (pOpMHUpajy CTPYKTYpY Clajama jeJHOCTaBHUX CKOJIONOBA M/MIIM MAIIMHCKUX KOHCTPYKIIN]ja;
PasBujame crmocoOHOCTH MMPUMEHE OCHOBHUX NMPHHITUIIA CIIajarha;

PasBujame cnocoOOHOCTH MPUMEHE CTEUCHUX 3Haha y MPAKTUYHO] HACTABH;

- Pa3Bujame cMmicia 3a TAYHOCT M MPEIM3HOCT U OJITOBOPAH OJTHOC MPpeMa pajy.

TEMA

nucxogu
[lo 3aBpuIeTKy TeMe yUeHUK he OUTH y cTamy na:

[TPEITIOPYYEHU CAJIPXXAJN / KIbYYHU [TIOJMOBU CAIP2KAJA

3aKoBaHM CIOjEeBU

e 00jacHU TEXHOJIOTH]Y Cllajarba YSIIMYHHX JICJI0Ba, INMOBA U
npoduiia MOCTYMKOM 3aKHBamba

o m3abepe MoTpeOHE TEOMETPH]CKE BEIMIMHE 3aKOBHUIIA CarIaCHO
IMPUMCHCHOM ITOCTYIIKY 3aKUBamba

e (hopmHpa 3aKOBaHMU CIIOj

e TPOTHIIE PEOCIIE]] 3aKHBamkba 3aKOBUIIA

e 00jacHU TEXHOJIOTH]Y CIajarba JICJIOBa O JJAKUX MeTajia U
IBUXOBUX JICTYPA IOCTYNIKOM 3dKHWBalkbha

o DopMupame 3aKOBaHUX CIIOjeBa
o 3aKoBaHM CII0jeBH JIEIOBA O] IAKAX MeTaia

HaBojuu crojeu

e m3abepe ToJEepaHIKje HABOJHOT CII0ja

« u3abepe oaronapajyhy 3aBpTamCKy Be3y CarjiaCHO leHUM
palHUM ycIoBUMA

o (hopmUpa 3aBPTamkCKY Be3y, MOJICNIEHY 1 HEMOACIICHY

o KOPUCTH Pa3IHUYUTE ajlaTe U MPHOOpE 3a MpUTE3ambe 3aBPTambCKe
BE3e

e KOPHUCTH Pa3IHYUTE TIOCTYIIKE OCUTYPamha 3aBPTambCKe BE3e 01
nojase nabaBJbeHa

e TPaBUIJIHO CIIPOBEJIE perocie]l IPUTe3ama KO IPyIMHUX
3aBpTalCKUX BE3a

o HaBojHu cniojeBH, TOMEH NPUMEHE, TOJICPAHIINje U 3aIlTHTa OJ1
Kopo3suje

e 3aBpTHEBU U HABPTKE

o Henpurernytu HaBOjHU cIlojeBU

o [lpuTernyTu HaBOjHHU CIIOjeBH

e AJjaTH 3a IPUTE3aE¢ HABOJHOT CII0ja

o Ocurypame HaBOjHHX CII0jeBa

XKiebuu crojeBu

e OjIpeM HAjIIOBOJbHUjU Mel)yCOOHU 1MOII0XKa] *kKI1e00Ba y BpaTHITy
ca acrmeKTa MaKCHMAJTHE 3alpeMHUHCKE uBpcTohe BTpaTHiia

e pa3NMKyje NPaBWIHY O] HETIPaBUIIHE MOHTaXE XKIICOHUX CIIOjeBa

e OJIpeM HAjIIOrOIHHU]C YIIApUBaE JIeI0Ba XKIICOHHUX CII0jeBa Y
BUly MUHUMAJTHE HEpaBHOMEPHOCTH pacmoienie ontepeherma Ko
JKJIEOHUX CIOjeBa

o Omnrepehema 0OPTHIX MAIIMHCKUX JIEIOBA

o Tlocpenuu *xeOHU CII0jeBU OCTBAPEHU Y3yKHUM KIMHOBHMA
o [locpemanu xJIeOHM CIIOjeBH OCTBAPCHHN YCKOUHHUIIaMA

o Hemnocpeanu xJeOHM CII0jeBH




Cre3Hu criojeBu e Ojpear MUHUMAITHU ¥ MaKCHMAJTHH MTPEKJION KOJ HETIOCPEAHNX |  BpcTe cre3Hux crojeBa

(IpecoBaHMX) CHOjeBa carjJacHO PaJHUM YCIOBUMA o [locpennu cTe3nu crojeBu
(omrrepeheme, TemmnepaTypa, KpyToOCT, XpanaBoCT TOAUPHIX
HOBPIINHA, CTETIEH CUTYPHOCTH)

e OJIpeIy TEMIIEPATypy 3arpeBama CIOJbalIbEr Jesia W/
Temreparypy xjahema yHyTpalmer Jefia Ko HeMoCpeaHNX
(ToTrpedHo MpecoBaHMX) CII0jeBa

e pa3NuKyje NpaBUIIHY U HENPABUIIHY NPUIPEMY JIEI0Ba KOJ
HETOCPEAHNX Y3/Iy’KHO IIPECOBAHMX CII0jeBa

e pa3IHKyje MpaBWIHA U HENPABHIHA KOHCTPYKIMOHA pelIemha
JIeTI0Ba CI0ja y HOTJIey paBHOMEPHOCTH PacIiojieie IPUTHUCKA
Ha KOHTAaKTHO] TTOBPILIMHH /I€JIOBA CII0ja

o m3abepe OUMEH3Hje eIaCTUIHNX KOHYCHHUX MPCTEHOBA 3a
(hopMupame MOCPeTHNX CTE3HUX CITOjeBa

e (opmupa cTe3HE CIOjeBe

Enactuynu cniojeBu e TPOBEPH CTAOMIIHOCT OIpyTa o 3aBojHE MPUTHCHE WJIMHAPUYHE OTIpYyTe
e TIPOBEPH J1a JIM Cy y CBUM TayKaMa ITOTIPEYHOT IPeceKa jKUIe o CTaOMIHOCT IPUTHCHUX 3aBOJHUX ONPYTa
OTIpyTe MPUCYTHE CaMO ellacTH4IHe nedopMaliije o CucreMu 3aBOjHUX MIPUTHUCHUX OTIPYTa

e TPOTHIIE TAYHOCT TUMEH3Hja H 00JIMKa OTpyra
e pa3iHKyje NPaBUIHY OJ] HEPABUIIHE YIPAIibe OMpyre

YIIYTCTBO 3A JUJAKTHUYKO-METO/INYKO OCTBAPUBAILE ITPOI'PAMA

Ha IMMOYETKY CBAKE€ TEMEC YUCHUKE YIIO3HATH Ca IUJbCBMA U UCXO0JMMaA, INIAaHOM pa/ila U HaYMHUMa OlCHhUBamka.

[peamer ce peannsyje KO3 TEOPUjCKy HACTABY U BeXKOE Y YUHOHHUIIU U CIICLINjaTM30BaH0j YIHOHUIM. [IpHUIMKOM OCTBaprBamba rnporpaMa BexxOH 0/1eJberhe ce eI Ha IpyIe
1o 15 yuenuka. [Ipernopyka y opraHu3aiiuju HacTaBe je Ja ce Han3MEHHYHO 110 HeJleJbaMa pealin3yje IBoYac TeOPHjcKe HacTaBe, OJHOCHO aABovac BexOwu. [Ipernopydenu 6poj
yacoBa 1o Temama je cieaehu:

3akoBaHu criojeBH (25)
Hagojuu criojesu (31)
’Kne6nu criojesu (20)
Creznu criojeBu (17)
Enactnunu cniojesu (12)

HpI/UH/IKOM peannsam/lje TEMa OCJIOHUTH CC Ha NIPCJA3HaAKa YYCHUKA U3 MAaTEMATUKE, MCXaHNKE, MAIIMHCKUX MaTepI/Ij ajia, OTIIOPHOCTHU MaTeij aJla, MAalIMHCKHUX €JIEMEHarTa.
[penopyka je ma ce MPUITMKOM OCTBapHBama mporpaMa uspal)yjy 3amarm koju he ce mMpUMEHUBATH Y MPAKTUYHO] HACTABH U CTPYYHHUM NpeaMeTuMa. MIHCHCTHpaTH Ha
CHUCTEMATUYHOCTHU M MTPUMEHU CTCUCHUX 3Haa y MPAKCH.

3a caMocTaHe Bex0e yueHHKa IOTPEOHO je MPUIIPEMHUTH MOTpeOHe MaIlIMHCKE JeIoBe U eneMenTe. [Ipemior Tema caMmocTaiHuX BexOu je ciaenehu:

dopmupame 3aKOBaHOT CIoja

dopmupame 3aBpTamkCKe Bese (MoeIIeHa, HEMoIeIIeHa)
dopMmupame KICOHOT CTioja

dopMupame CTE3HOT CIoja

dopmupameeacTUIHOT CIoja

aogrwbdE




W360p MeTona u 0bnMKa paja 3a CBaKy TeMy ojpelyje HacTaBHHUK y 3aBUCHOCTH O] HACTABHUX CaJpiKaja, CIOCOOHOCTHU U MoTpeda yueHHKa, MaTepHjalHuX U IPyTUX yclIoBa.
Kopuctutu Bepbaine Metoze (MeToAa yCMEHOT U3Jarama M JUjaliolika MEeTo/1a), METOe IEMOHCTpAIlje, TEKCTyalTHO-MITyCTpaTuBHE Metoae. [Ipemioxkenn oot paga cy
(bpoHTaNHH, paj y TPYIH, Pajl y napy, UHIUBUIYATHH PaJl.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElIbUBAIGE YYEHUKA

Y HacTaBH OpHjEHTHCAHO] Ka IOCTU3aby HUCX0/a IpaTe ce M BPEAHY]y MPOolleC HaCTaBe U yUea, MocTurayha yueHnka (IpoayKTH y4ema) U concTBeHu paa. HactaBHuk Tpeda
KOHTHHYUPAHO Ja IpaTH HaNpelaK YIeHHKa, KOjU ce orjie/ia y Ha4YlHYy Ha KOjU YYCHUIM MapTUIMITUPAjy, KaKo MPUKYIUbajy MOJaTKe, KaKo apryMEHTY]y, eBalIyHpajy,
JOKyMeHTYjy uTA. Jla Ou BpenHoBame OMilo 00jeKTUBHO U y (DYHKIHUjH YUeHa, TOTPEOHO je YCKIaJUuTH HUBOE NCXO0/1a U HAUMHE OLICHHBAbA.

CyMaTHBHO OlLIEB-MBamk-E je BpeHOBAMkE MOCTUTHyha ydeHnKa Ha Kpajy cBake peann3oBaHe Teme. CymMaThBHE OlleHe ce J00Hjajy U3 KOHTPOIHUX WIIM MUCMEHHX PaIoBa,
TECTOBa, yCMEHOT NCTIUTUBAKA, CAMOCTATHUX WU IPYIHUX PajoBa YUCHHUKA.

VY ¢dhopMaTUBHOM BpeIHOBaKkY HACTaBHUK OM TpeOasio Jia MpOMOBHIIIE TPYITHH JIUjaJIoOT, 1a KOPUCTH MUTamka Jia Ou reHepucao nojaTke u3 haukux uiaeja, aau v Ja IOMOTHE
pa3Boj haukux uneja, naje ydeHHIIMMA TIOBpaTHe WH(opMaIlrje, a IoBpaTHe HHpopMaIrje JoOHjeHe 01 yYeHIKA KOPUCTH J1a TIPUIIaro/IH ITOAy9YaBame, 0Xpadpyje YIeHUKe 1a
OIIeHYjy KBAIUTET CBOT paja. M30op nHCTpyMeHTa 3a (OpMATHBHO BPETHOBAKE 3aBUCH O] BPCTE aKTUBHOCTH KOja C€ BpEIHY]e.



Ha3us npenmera: TEXHOJIOI'NJA MEXAHUYKHNX CIIOJEBA

lopnmu Goup yacosa: Teopuja: 32 BexOe: 64 MpakTUYHa HacTaBa:( 6nok HactaBa:0
Paspen: YeTBPTH
[{upeBn yuema: - OcnocoOspaBame YICHHKA J1a Pa3IMKyjy KapaKTepUCTUIHE MAIIMHCKE €JIEMEHTE U MALIMHCKE AEI0BE, I03HA]y MIPUHIUIE BUXOBOT

(yHKIMOHHUCAKA 1 HAMEHY
- OcnocoOJspaBame YICHHKA J1a KOPUCTE TEXHUYKY TOKYMEHTAIH]Y;
- Ocmoco0spaBame YICHHKA J]a CAMOCTATHO IPOPavyHajy U ANMEH3HOHIITY MAITHHCKE JIET0BE;
- Pa3Bujame cmocoOHOCTH MpUMEHE CTEUCHHX 3HAA Y MPAKTHYHO] HACTABH;
- PazBujame cMmiucia 3a TAUHOCT M NPELIM3HOCT U OATOBOPAH OJHOC IIpeMa pajy.

TEMA nucxoau ITPETIOPYYEHU CAJIPXXAJA / KIbYYHU [TIOJMOBU
[To 3aBpieTKy TeMe yueHuK he OUTH y cTamy Ja: CAJIP)KAJA
VYrpahuBame KIM3HUX U e OO0jacHu QYHKIIH]Y YICKUIITESHA Y TIOKPETHOM OCJIOHITY o  DopMUpamE YICKUIITEHA Y TOKPETHOM OCJIOHITY
KOTpPJhajHUX JIeKaja e OO0jacHu QyHKIH]Y yIEKHUIITEHA Y HETOKPETHOM OCIIOHITY o  DopMHupame yISKHIITeHA y HEMOKPETHOM OCIIOHITY
e Ormmmme moctynak yrpahuBama jiexaja y IMOKPETHOM OCJIOHITY e AnaTw 32 MOHTaXY U JICMOHTaXYy JIeKaja

o Onue nocrynak yrpahuama jiexaja y HEIOKPETHOM OCJIOHILY
o Paznmkyje npaBHIIHO 01 HEMpaBUIIHOT yrpajuBama Jiexaja

Cxianame 3ym4acTix o OO0jacHu 3Hauaj OOYHOT 3a30pa o [MIMHAPWYHY 3yMYacTH NApOBU Ca MPAaBHM M KOCUM
napoBa e Mepu BenmunHy OOYHOT 3a30pa 3yniMa

o M3mepu Tpar Holema O0KOBa CPErHyTUX 3ydana o [unmuHapuYHM 3yMYacTd MapoOBU Ca CTPEIACTHM

e OO6jacHH Tpar HolIewka OOKOBa CIIPETHYTHX 3y0ana 3ymImMa

o OO0jacHu oacTynama oca 00pTama CIPErHyTHX 3yITYaHUKa o KonycHy 3ymyacti napoBu

e YuTa nponmcaHa oJICTyNama FT€OMTPHjCKUX U KHHEMATCKUX BETUMYMHA o [lyxHu napoBu

3yM4acTor napa Ha TEXHUYKOj TIOKYMEHTaIHjH

VYrpahusama criojHuLA o O0jacHH oxncTynama oca BpaTHia e Opxcrynama oca crajaHuX BpaTuia

o O0jacHM yTHIIa] OCTYNamka 0ca BpaTHia Ha U300p CIOjHULE o Kpyre cnojuunne

o OO0jacHH Mepeme KOAKCHjaJTHOCTH BpaTuja e Enactuune crojHwuiie

o O0jacHU ypaBOTeKEHE 00012 CIIOjHHIIA
o OO6jacHM yrpaJmy KPyTUX CIOjHHULIA

[Mpumena mepHux naHanay | e (0jacHU MOCTYIIAK allCONyTHE 3aMEHJBHBOCTH JI€JI0Ba e JIuHM]CKH MPHH JIAHITHX
CKJIallamky MaIIMHCKUX e OO0jacHU moCTyMNaK TpyIHe 3aMEHJbEUBOCTH o ['pynHa 3aMEHJBUBOCT JI€JI0BA
JIeJIoBa o [Ipumenn MepHu nanan Kon yrpahuBama KIM3HUX U KOTPJhajHUX JIekKaja e KimsHu U KOTpJbajHH JIEKAJU
o [IpumepHu MepHU naHal Koj popMHparka rpyIHe MOICIICHE 3aBPTamhCKe o Iloxemena rpynHa 3aBpTamCKa Be3a
Be3e
YxonaBame MOKPETHUX o (O06jacHm 3HAYa] yXOJaBama Ha PaIHY CIIOCOOHOCT KOHTAKTHUX TOBPIITMHA | ¢ YXO/JaBamke KOHTAKTHUX ITOBPIITHHA
MEXaHUYKHUX CII0jeBa o Hagene BenmunHe Koje yTUUY Ha TIPOIIEC YXO/1aBamba e Pannu ycnoBu nporieca yxoiaBama
o (O06jacHM yXxo/1aBame 3yITIaCTHX MTapoBa e 3ymJacTH MapoBu

o (06jacHM yXoJaBame Jexkaja o Kim3HM WKOTpJhajHU JICKAJU




YIOYTCTBO 3A JUJAKTHUYKO-METOAUYKO OCTBAPUBAIGE ITPOT'PAMA
Ha moueTky cBake TemMe yueHHMKE yIIO3HATHU Ca [IMJbEBUMA U UCXOAMMA, IUIAHOM PaJa U HAUMHUMA OLICHUBAKbA.
[Ipenmer ce peanuzyje Kpo3 TEOPHjCKY HACTABY M BeKO€ Y YIHOHHIIH U CIIENIH]jaji30BaHO] YIHOHUIH. [[primikom ocTBaprBama mporpaMa BexOu oJIeJbemhe Ce el Ha TpyTIe
1o 15 yuenuka. [Ipenopyka y opranusaiyji HacTaBe je Aa ce€ HAU3MEHUYHO I10 HeZleJbamMa peannsyje JBoYac TEOpHjCKe HacTaBe, OJHOCHO Bouyac BexOu. [Ipenopyuenu 6poj
yacoBa o Temama je cienehu:

o Yrpaama KIM3HHAX U KOTPJbajHUX Jexkaja (24)

o Cknaname 3ymyactux naposa(24)

o VYrpamma cnojuuna (21)

o Ilpumena MepHHX JlaHaIla y CKJIAMakhy MAIIMHCKHX JieoBa (15)

o VYXxonaBame MOKPETHUX MEXaHHYKHUX crojeBa (12)

[MpumkoMm peanmzaryje TeMa OCIOHUTH Ce Ha TpeI3Hamka YUCHHKA U3 MaTeMaTHKe, MEXaHWKe, MallTMHCKIX MaTepHjaia, OTHOPHOCTH MaTepHjajia, i MAIIMHCKUX eJleMeHara.
[Ipenopyka je ma ce MPUIMKOM OCTBapHBama Mporpama u3palyyjy 3agaru Koju he ce mpuMemUBaTH y IPAKTHYHO] HACTABU M CTPYYHUM NpeaMeTnMa. MHcucTHpaT Ha
CUCTCMATHYHOCTU U IPUMCHHU CTCUCHHUX 3HAaA Y IMTPAKCH.
3a caMocTaiHe Bex0e yueHHKa IOTPEOHO je MPUIIPEMUTH MOTpeOHE MaIIMHCKE JeNIoBe U eneMenTe. [Ipemior Tema caMmocTamHuX BexOu je cinenehu:

1. ®opmupame yIeKUITEHA Y HEHOKPETHOM OCIIOHILY

2. llogemena rpynHa 3aBpTamkCKa Besa

W360p MeTona u obnmKa paja 3a CBaKy TeMy ojapelyje HacTaBHHMK y 3aBUCHOCTH O[] HACTABHUX CaJpiKaja, CIOCOOHOCTH M MoTpeda yueHHKa, MaTepHjalHuX U IPyTUX ycIoBa.
Kopucturu Bepbanne merone (MeToa yCMEHOT M3Jlarama 1 AWjaliollika MeTo/1a), MeToJIe IEMOHCTPaLlje, TeKCTyalIHO-uiIycTpaTuBHe Metoe. [Ipeanoxenn odnumum paga cy
(bpoHTaNIHH, paj y TPYIH, pajly napy, MHIUBUIYaTHH PaJl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIbUBAIBE YYHEHUKA

Y HacTaBM OpHjEHTUCAHO] Ka JIOCTHU3alkby UCX0/a IIpaTe ce M BPeIHYjy MPoIlec HACTaBe U yueHa, MocTUrHyha yueHHnka (poJyKTH yuemha) U COTCTBeHH pajl. HactaBHUK Tpeba
KOHTHHYHPAHO JIa MPaTH HANPEIaK yuYeHHKa, KOJU Ce OTJie/la y HAUMHY Ha KOjU YUCHUIIM HapTUIMITHPA]Y, KAKO MPUKYILIbA]y MOJaTKe, KaKo apryMEHTY]y, CBAIyHPajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame OMii0 00jeKTHBHO U y (PYHKIUjU yUuerma, TOTPeOHO je YCKIIAIUTH HUBOE NCX0/a U HAUWHE OleHhIBamba.

CyMaTHBHO OleHhHBaE j€ BPEeHOBamhE MOCTUTHya yUeHnKa Ha Kpajy cBake peamzoBane TeMe. CyMaTHBHE OIeHe ce JI001jajy U3 KOHTPOJIHHUX MM MUCMEHUX PajioBa,
TECTOBA, yCMEHOT NCIIUTUBAA, CAMOCTATHUX MITU IPYIHUX PajioBa YUCHUKA.

VY GopMaTHBHOM BpeHOBakY HACTaBHUK OM Tpebasio 1 apOMOBHILE IPYIHH JIUjalior, a KOPUCTH IHUTamba Ja OM reHepucao nojaTke u3 haukux uaeja, anu 1 Ja OMOTHe
pa3Boj haukux uneja, gaje yueHMIHMA MOBpaTHE HHOpMaIHje, a oBpaTHe HHPOpMaluje ToOHjeHe 0 yUeHHKa KOPUCTH J1a IPUIIAro/iu MoAydaBame, oXpadpyje yueHHUKe J1a
OIICHY]y KBAJIUTET CBOT paja. M300p MHCTpyMeHTa 32 (OPMATUBHO BPEIHOBAKE 3aBUCH O] BPCTE aKTHBHOCTH KOja ce BpeHYje.



Ha3us npenmera:

KOHCTPYUCAIBE

lNopummu Gona yacosa:

Teopuja: 64 BexOe: 96

MpakTUYHa HacTasa: 0 6nok Hactasa: 0

Pazpen:

YeTBPTH

nibeBu yuema:

- Crurmame OCHOBHUX CTPYYHO-TEOPH]CKHX 3HAA 32 YCIIEITHO PellaBamke MPAaKTUIHUX 33/1aTaKa Ha MOCIOBIMAa KOMIIjyTepPCKOT
KOHCTPYHCamba U 00JIMKOBamka MAITMHCKUX €JIEMEHATa U MAIIIMHCKUX KOHCTPYKIIW]ja;
- Ocnoco0spaBame 3a CAaMOCTAITHO U OPTaHU30BaHO YYECTBOBAKE Y KOHCTPYKTHBHO] IPUIIPEMU IPOU3BO/IA;

- PaszBujame cmrca 3a TAYHOCT, MPETM3HOCT M €CTETCKH U3TIIE]I.

TEMA

ncxoau
I1o 3aBpuieTKy TeMe yueHHUK he OuTH y cTamy na:

TIPEITOPYUYEHU CAJIP’KAJH / KJbYUHU TTOJMOBU
CAJIPKAJA

daze mpoueca
KOHCTpYHCamba

e Ormmie XMBOTHY LUKITYC POM3BO/IA

o OO0jacHu THUCTYy 3aXTeBa

o Paznmkyje enemenTapHe o mapuujanHux GyHKIHja

e M3Bpmm n300p U3BPIIMOIA eIeMEeHTapHUX (PyHKIHja
o dopmupa TEXHUYKE U EKOHOMCKE KPUTEPH]jyMe

o ®opmupa BapujaHTHA pellemha

o H3Bpmm n300p KOMOPOMHCHOT peliemha

« Pa3Boj mponsBoja ox uzeje 10 pernapanuje 1 peruKiaxe
o JledmHUCamE IPOjEKTHOT 3a/1aTKa

. KOHHI/IHI/IpaHJC TCXHUYKOI pCHICH:a

o Pa3paga TeXHUUKOr pelieHha

o Kommnernpame TeXxHUUKE JOKyMEHTALH]e

Tunuzamnuja, yaudukamnuja u
CTaHIapAn3aIfja y Mporecy
KOHCTpYHCAba

o Pasnukyje yHupHUIMpaHe 01 THITU3NPAHUX JICIOBA

o O0jacHu nocrymnak popMHpama THIU3UPAHUX JIEI0Ba

o O6jacuu Korujes 3aK0H CIIMYHOCTH

» U3Bene ¢axrop nopacra 3a onrepeheme

o OO6jacHu 3Ha4aj cTaHAapAM3aALM]jE Y IPOLECY KOHCTPYHCAbA

o Tummzamnuja

o VYuaudukanuja

o Crangapau3zaiyja

o Cranpapnau 0pojeBu

o ['eoMeTpHjcKa CIMYHOCT IUMEH3H]ja U 00JINKa

TonepaHniyje, Hajlerama 1
MEpHH JIAHIIK Y [IPOLIECY
KOHCTpYHCamba

o OO0jacHU KpUTEpUjyMe 3a U300p KBAJIMTETa TOJICPAHIIN]C

o AHanmu3upa yTHIaja TEMIepaType Ha Hajlerame MAITHHCKUX JIeNI0Ba
u3pal)eHn o1 pazIMIUTHX MaTepujana

o O0jacHu n300p cucTeMa HaJlerama

o (OO0jacHH 3aBHCHOCT TOJIEPAHIIM]ja AY)KMHCKHX Mepa M TOJIepaHIIdja
o0KKa 1 moJyoxaja

o OO0jacHu 3aBHCHOCT TOJIEpaHIIMja Ay>KHHCKUX Mepa U TOJIepaHIIHja
XparaBCcTy MOBPIIHHA

o ®Dopmupa JIMHU)CKH MEPHU JIaHAI]

o Paznukyje pesynryjyhy mepy oz Tonepucane Mepe

e Onpenu ozctymnama pe3ynryjyhe mepe

o TosepaHiiyje y KOHCTPYHCAEY

o 1300p ToJNiepaHIlvja U HaJerama ca acrekTa (yHKIH]e,
MOHTaXe, U3pajie, MEperha, KOHTPOJIE U EKOHOMCKOT acIleKTa

e VYTHIaj TEeMIIepaType Ha HaJlerame.

o Tonepannuje o0IKMKa U TIOJIOXKAja

o Tonepanuuje XxpanaBocTu

o JIMHUjCKU MEPHH JIaHAIT

o Pesynryjyha mepa

KoncTpyucame ca acriexra
yBpcTohe U pasHOT Beka

e Ozpenu KpUTHYHH HATIOH MAIIMHCKOT Jiela Y CTATHYKUM yCIOBUMA
3a eJacTOIUIACTUYHE ¥ BUCOKOKBAIMTETHE MaTepHjalie

o Ilpukaxe CMHTOB AHjarpaM MaIIWHCKOT Aejia

o Onpeny KpUTHYHH HAITTOH MAIIMHCKOT JIeJia Kaja je os=COoNst.

o Onpenyn KpUTHYHU HAIIOH MAITMHCKOT JIeJia Kaja je 6g—CoNst.

e KpuTHYHM HAllOHU Y CTATUYKUM YCJIOBHUMA, aMILUIMTY/1a
HAIlOHA CE HE MeHa a Op0j IUKITyCca j& MakbH O] 104,

e KpuTH4HM HamoHU y CTATUYKUM YCIOBUMA, aMIUIUTY 14
HaIlOHa Ce HE Mema a 6poj muKIiIyca je sehu ox 104,

o CMHTOB amjarpam




o Onpenu KpUTHYHY HAIIOH MAIIHHCKOT Jejia Kaja je oaf 65=Const. o daxTop acCHMETpPHjE HAITOHA
o Ilpukaxe mpoMeHY pagHOT HAIlOHA HA OCHOBY (hakTopa acuMepTpuje | o I[loHalIame MaIMHCKUX JENIOBA Y YCIOBUMA IPOMEHIBUBUX

HaroHa aMIUIMTY/Ia HalloHa
o Ilpukaxe criekrap HamoHa o XwWroTesa o IMHEapHO] aKyMyJaluju omTehema
o OO0jacHU MPETHNOCTaBKE XHUITOTE3a O JINHEAPHO] aKyMYyJIaluju

omrehema

e Oppnu pagHu BEeK MAIITMHCKOT JIejla HA OCHOBY CIIEKTpa HAIlOHA
Benepose kpuBe 3a MalTuHCKHU J€0

Konctpyncame ca acniekra o OO0jacHu 3Ha4aj JaKUX KOHCTPYKIHja o Jlake MalIMHCKE KOHCTPYKIMj€ HAPETHYTE Ha 3aTe3ambe
paroHann3anmja Mace - o IIpukaxe 3aBHCHOCT TPOIIIKOBA O/ Mace KOHCTPYKIIHje o Jlake MammHCKE KOHCTPYKIIHj€ HATIPETHYyTe HA CaBHjambe
JlaKe KOHCTPYKIIHje o OO0jacHU mocTynKe 3a J00Hjamke AKX KOHCTPYKIIH]a o Jlake MammHCKE KOHCTPYKIIMj€ HAIPETHYyTe HA YBHjambe

e AHanmu3upa yTHIaj 00JIMKa MOMPEYHOT PeceKa Ha Macy MaIIMHCKOT
JieJla HaIIPEerHyTOT Ha CaBHjambe

o AHanm3upa yTuIaj o0JrKa MOIPEeYHOT IpeceKa Ha Macy MalTHHCKOT
JieNla HallPETHYTOT Ha YBHjambe

o OO0jacHu yTHIIa] MEXaHUYKUX KAPaKTEPUCTHKA MaTepHjajia Ha Macy

KoHnctpyucame ca acriekta o Hageze nocrynke n3paze MalIMHCKUX JEI0Ba o JluBeHU N1EJIOBU
Ha4MHA U3PaJie U MOHTaXe o OO0jacHU OCHOBHE yTHIIaje Ha 300p IMOCTYITKA N3pa/ie MAIIHHCKAX o KoBanu nenoBu
JIeNoBa o JlenoBu oOpaheHn ckumameM CTPYyroTHHE
» Hagene ocHOBHE Mepe Koje Tpeba HCHOIITOBAaTH KO KOBAaHHX JeJIoBa | ¢ 3aBapeHe KOHCTPYKIIHje
o Ilpukaxe no6pa 1 Jo1Ia KOHCTPYKLHMOHA PeLleHha JINBEHUX J1EJI0Ba o MoHTaxa JiesoBa

o Hagene ocHOBHE Mepe Koje Tpeba UCTIOMTOBATH KOJI JIEJIOBa
oOpaljeHuX CKUIamkeM CTPYTOTHHE
o Tlpukaxe m0o0pa u JolIa KOHCTPYKIHOHA PEIIeHa 3aBapEHIX

KOHCTPYKITHja
o IIpukaxe nqo6pa u Jioma KOHCTPYKIIMOHA PellIeha ca aclieKTa yclioBa
MOHTAaXKeE
Konctpyncame ca acriekra o Ilpukaxe QyHKIHMjY MOY3MaHOCTH U (PYHKIIN]Y HEMOY3JaHOCTH o OCHOBHM I0Ka3aTeJbu MOY3/1aHOCTH
MOY3/1JaHOCTH o Hageze BpcTe 0TKa3a MalIMHCKUX JI€JI0OBa o Otkasm
e OGjacHH (QyHKIIH]y T'YCTHHE OTKa3a o [loy3maHocT peaHe Be3e eneMeHara
e OO0jacHu (pyHKIIMjy HHTEH3UTETa OTKa3a o Iloy3manoct mapanenHe Be3e enemMeHaTa

o Ilpukaxe XxucTOrpaM OCHOBHHX ITOKa3aTesba MOY3JaHOCTH Ha OCHOBY
mojiaTaka 0 OTKa3uMa MaIllHHCKHUX JIE0Ba

e Ozpenu Moy3IaHOCT CKJIOMNA Ca PEHOM BE30M eIeMeHaTa

o Onpenu MOy3IaHOCT CKJIOMNA Ca MapajJeTHOM BE30M eJeMeHaTa

YIOYTCTBO 3A JUJAKTHUYKO-METOANYKO OCTBAPUBAIGLE ITIPOT'PAMA

Ha noueTky cBake TeMe yUeHUKE yIIO3HATH Ca ITUJbeBUMA U UCXOMMA, IUTAHOM Pajia i HAYHMHUMA OlCHhUBambha.

[IpenmMer ce peanmu3zyje Kpo3 TEOPHjCKY HACTABY M BEXKOE Y YUHOHUIIM U CIICIIN]jaTM30BaHO] YIHOHUIM. [[priIMKkoM ocTBapuBama mporpaMa BexOU 0/IeJbEihE CE TSN Ha TPYTIe
1o 15 yuenuka. [Ipenopydenu 0poj yacoBa mo temama je cieachu:

« Pa3Boj xkoucrpykimje (6)



o AHanm3a u onTUMH3aIMja 00IKKa enemeHara u ckiona (10)

« Cranmapausaiyja y mporecy KoHcTpyucama (14)

o Teopuja cucrema — MalIMHCKAa KOHCTPYKIIHMja K0 MAITHHCKHU cucteM (8)
« U3Bolheme npojexTa o uaeje a0 peanusaimje (14)

« Koncrpykuuja anara (12)

[MpunvkoMm peanu3zaimje TeMa OCIIOHUTH C€ Ha TIPe/I3HAha YUCeHUKA U3 MaTeMaTHKe, MeXaHUKe, MAIIMHCKIX MaTepyjalia, OTIIOPHOCTH MaTepHjaja, MAIIMHCKUX elIeMeHara,
MoJIeIMpamka MAlTUHCKUX elieMeHaTa U KOHCTpyKiuja. [Ipenopyka je 1a ce mpuiInkoM OCTBapuBama rnporpamMa uspal)yjy 3amanu koju he ce npuMemUBaTH Y IPAKTUYHO]
HACTaBH U CTPYYHUM NpeaMeTnMa. IHCUCTHpATH HAa CUCTEMAaTUYHOCTH U IIPUMEHH CTEUCHUX 3HAKA y MPAKCH.

3a camocTranHe Bex0Oe ydeHHKa MOTPeOHO je MPUIIPEMUTH MOTpeOHe MaIIMHCKe JiefioBe u enemenTe. [Ipemior Tema camocTamHux BexOu je cnenehu:

e TIpBa camocTajna Bexoda (27 yacoBa)— jeJHOCTABHH]ja CIIOjHHIIA (YaypacTa, IpUpyOHa, ca TYMEHHUM YIIOIIIMMA, ca lamenama). Bexx0a Tpeba 1a 00yXBaTH OIHC
CIIOjHHUIIC, TIPOPAYyH BUTATHHX JIEJI0BA CIIOjHHIIE, OMTKC MOHTAXXE U IEMOHTaXKe, PAJMOHUYKE IIPTEXE JIETI0Ba CIOjHUIIE, K0 M CKIIONHH IpTex. OBa BexOa je moroaHa
jep Cy YYCHHUIM CTSKJIM 3Haa U3 MAIIMHCKUX eIEMEHATa U OTIIOPHOCTH MaTepujaiia moTpeOHa 3a pa3yMeBame, IPOpavyH U HPTAE CIIOJHULE U FhbeHUX eIEMEHATA.

e Jlpyra camocraiHa Bex06a (33 yaca)— pydyHa qusaiuia, CBIaKad WK CKIIOM 1000IIa 3a moan3ame Tepeta. Bexba Tpeda 1a 00yxBaTH OMUC KOHCTPYKITHjE ca
aHamM30M (YHKIIMOHUCAA, HAYMH MOHTaXe, IEMOHTAXE, OJIPKaBama, PYKOBamka, aHAIN3y ontepehemna IenoBa KOHCTPYKIUje, IpoBepa paHIX HAMIOHA H CTEIeHa
CHT'YPHOCTH, paIUOHHYKE [[PTEKE BUTATHHUX JIEJI0BA, KA0 M CKIIOMHH IPTEXK KOHCTPYKIIH]E.

e Tpeha camocTasina Be:koa (36 yacoBa)— jerHoCTENIeHH peayKTOp. Bexba Tpeba 1a 00yxBaTH MpopayyH 3ylYaHHuKa U BpaTuiia (IMMEH3UOHHCAbe, aHATH3Y
onrepehema, CTENEH CUTYPHOCTH), KJIMHOBA, U300p U POBEPY JIeKaja, IPTEXKe 3yMMYaHWKa U BpaTUia, Kao M CKIOMHH LPTEX PEAYKTOPa. Y MECTO jeTHOCTEIIEHOT
peaykropa, Tpeha camocraiHa Bexx0a Moxe J1a Oyjie U HEKH ajiaT (Ha MpUMeEp ayiat 3a IMpoOHUjamke U MPOocelame).

W360p MeTona u 0bnmKa paja 3a CBaKy TeMy ojapelyje HacTaBHUK y 3aBUCHOCTH O[] HACTABHUX CaJpiKaja, CIOCOOHOCTH M MoTpeda yueHHKa, MaTepHjalHuX U IPyTuX yciIoBa.
Kopuctutu Bepbanne Mmerojie (MeTo/Ia YCMEHOT M3JIarama | JIHjajiolllka MeTo/1a), METOJIe IEMOHCTpalllje, TeKCTyalTHO-HITycTpaTuBHE MeTojie. [Ipeanoxenn oomuium paja cy
($poHTaNIHHU, pan y TPYIH, paj y napy, MHIMBUAYAIHH Pal.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEILUBAILE YYUEHUKA

Y HacTaBH OpHUjCHTUCAHO] Ka JIOCTU3amby UCXO/Ia IpaTe ce M BPelIHYjy Mpollec HACTABE U Y4ea, MocTUrHyha yueHnKa (IIPoJyKTH yuermha) U COICTBeHH pajl. HactaBHuK Tpeba
KOHTUHYUPAHO Ja IPaTH HalpelaK YIeHUKa, KOjU ce Orjie/ia y Ha4YlHy Ha KOjU YYeHUIM NapTHIHIINPAjy, KaKo IPUKYIUbajy NOJaTKe, KAaKo apryMeHTY]y, eBalyHpajy,
JOKyMeHTYjy uT/. Jla Ou BpeHOBame OWII0 00jeKTUBHO U y (DYHKIIUjH YUeHa, MOTPEOHO je YCKIaIUTH HUBOE HCXO0/1a M HAYWHE OlCHUBambA.

CyMaTHBHO OleHhHBaE j€ BPEeHOBamhE OCTUTHya yUeHnKa Ha Kpajy cBake peamzoBane TeMe. CyMaTHBHE OIleHe ce JI001jajy 13 KOHTPOJIHHX WM MMCMEHUX PajioBa,
TECTOBA, yCMEHOT UCIIMUTUBAKbA, CAMOCTAIHUX WU IPYNHUX PaJoBa YUCHHUKA.

VY GopMaTHBHOM BpeIHOBaHK YHACTAaBHHK OM TpeOasio Aa MpOMOBHILE IPYIHH JIUjalior, a KOPUCTH IHUTamba Ja OM reHepucao nojaTke u3 haukux uaeja, anu 1 Ja IOMOTHE
pa3Boj haukux uneja, najey YeHHIIMMA TIOBpaTHE HH(pOpPMaIlHje, a IOBpaTHe HH(popMallHje J00HjeHE 01 yUeHHUKA KOPUCTH Jia MPUIIAro I [10y4aBame, 0Xpadbpyje yUeHHKe 1a
OLIeHY]y KBAJIUTET CBOT paaa. M360p nHCTpyMeHTa 3a (OPMAaTUBHO BPEAHOBAKE 3aBUCH O]l BPCTE aKTUBHOCTHU KOja CEEHY]€.



1. OCTBAPUBAIbBA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMIIU U TPAJAILE

Y Tabenama je mprKa3aH TOOUIIKY (POH] 9aCOBa 3a CBAKH OOJHK paja.

1.1. MIPEMA IUIAHY U TIPOTPAMY HACTABE U YUEIbA®

Hasus npeamera: IPAKTUYHA HACTABA

HACTABA
PA3PEN ITPAKCA YKVIIHO
Teopwujcka HacTaBa Bex6e IIpaktiuna HacraBa | HacraBa y O6moky
I 148 148
i 210 210
v 192 192
lykomnuko ce mporpam peanusyje y “IIKOJICKOM CHCTEMY"
1.2. TIPEMA HACTABHOM ILJIAHY U [TIPOT'PAMY —1YAJHO OBPA30BAIbE?
HACTABA
YUYEBE
PA3PE]] Teopujcka BesGe [MpakTryna HacraBay | KPO3 PA/I* qu}I)—B A]::HI:PO3 YKVYITHO
HacTaBa HacTaBa 610Ky (HacraBa y
0JI0KY)
I 148 148
i 210 210
v 192 192

2YKOIIMKO C€ MPOrpaM peanusyje y CKiajy ca 3aKkOHOM O JyallHOM 00pa3oBarby
* JloTpeOHO je 1a ImKoJa U IOCJI01aBall AeTajbHO UCIUIaHUPAjy U YTBPAE MECTO U HaUHMH peayln3alifje UCX0a, U YHECY UX Yy IUIaH peanu3almje yuema Kpo3 paj

2. HUJbEBU YUYEA:

e Cruuame 3Hama 0 Kopuithewy padyHapckor Software-a y mpopauyHuma enemMeHara CrojeBa M peHOCHUKA CHare

CucreMaTH3anyja 3Hamba CTEYEHUX Y IPYTUM NpeIMETHMa U MOy IMMa
O0jenymaBame CTATHYKUX U JHHAMHYKUX IPOpadyHa elleMeHaTa KOHCTPYKIIHja
IToBe3nBame npopadyHa enemenara, 2D u 3D moznena enemenara u CKJIOMoBa
AHanu3a HallOHCKUX CTama u3pal)eHnx Mozena 1 aHajn3a MoHallamka eJieMeHaTa IPOMEHOM pa3HUX MapaMeTapa (MaTepHjaia, ontepehema, AMMeH31ja)
Cruname OCHOBHHX 3Hama 3 3D mramiie




3. HA3UB U TPAJAIBE MOAYJIA IPEIMETA

Pa3zpen: ApYru
Pen.op HA3MB MOJIVJIA Tpajamemomyna (4acoBm)
1. VYno3HaBame ca OCHOBaMa MPOTPaMCKOT je3HKa 3a paj ca MaTeMaTHYKUM ollepanyjama 56
2. [TpopadyH OTIIOPHOCTH KOHCTPYKIIMje€ IPUMEHOM padyHapa (BpCcTe Hallpe3ama, IPUMEeHa Ha Ipeid U KOH30JIH) 36
3. IIpopadyH oCHOBHHUX eJleMeHaTa KOHCTPYKIIH]je TPUMEHOM padyHapa (ToJiepaHIlije, pa3BOjuBe U HEPA3BOjHBE BE3E) 56
Pazpen: Tpehu
Pen.op HA3MB MO VJIA TpajamemMoyiia (4acoBH)
1 [Ipopauyn momohy mporpaMcKor je3uka 3a paj] ca MaTeMaTHIKUM OflepallijaMa i u3pajia TEXHUIKe IOKyMEHTAIH]je 90
) (2D) (TonepaHinje, pa3BOjMBH U HEPA3IBOJUBH CIIOjCBH)
2. CraTHyky popadyH KOHCTPYKITHja (CUMyJallija HallOHCKOT CTama) MPUMEHOM Iporpama 3a 3D mMoaenupame 90
3. 3D mrramma 30
Paspen: YEeTBPTH
Pen.op HA3UB MO VJIA TpajamemMoryiia (4acoBH)
1 [TpopauyH nmomohy mporpaMcKor je3uka 3a paj ca MaTeMaTHIKUM OIlepalifjama 1 u3pajia TeXHUUKE JOKyMEHTAIH]e 84
' (2D) (BpaTmia, 3yIm4acTy TapoBH, CIIOJHHIIE, JISKA]EBH, jETHOCTETICHN PEIYKTOPH. .. )
2. Kunemarcka anannsa MexaHu3aMma 60
3 JIMHAMUYKY TIPOpadyH KOHCTPYKIIHja (CHMYJIalija HaIOHCKOT CTamba ca acleKTa YBpcTohe U paJHoT BEeKa) 48
) MIPUMEHOM nporpama 3a 3D Mozennpame




HA3MB MOAVYIJIA

NCxoan
[lo 3aBpmeTKy MoayIia yueHuK he OUTH y cTamy aa:

TIPEITOPYUEHU CAJIPXKAJN / KJbYUHU [TIOJMOBU
CAJIPKAJA

Yno3HaBawme ca OCHOBamMa
MPOTPAMCKOT je3uKa 3a paj ca
MaTeMaTHYKUM OIepalifjama

Ob6jacHu anaTHe Tpake | Majere

O0jacHu TI0jaM perruoHa

W3Bpiu cenekToBame U MpeMellTame PeruoHa
VHece MaTeMaTH4Ke OTepaIyje U TEKCT
Kopuctu Beh kpenpane cTuiioBe 1 madoHe
Kpewnpa HoB m1a6ion nnu peBuaupa noctojehn
VYpanu nedhunncame Bapujadau v HyHKIHja
YHece MaTeMaTUUKU U3pa3

UzBpuu cenekroBame opeljeHnx enemMeHaTa
Hoxnenu oricer BpeJHOCTH Bapujabiu

Kpeunpa Bekrope u Mmatpuue

Hanpra x-y rpadux

Kopuctu Beh kpenpane cTunose 3a TEKCT
Kpeunpa HOB cTui TekcTa

[Ipumemyje crangapaHe jeANHALS

VYpaau jeHocTaBaH Mmporpam

Kopucrn Mepe 3amrure Ha paay

AnartHe Tpake U majere padyHapckor software-a
Pan ca pernonuma

YHOC MaTeMaTH4KHuX U3pas3a U TeKCcTa
Pag ca crunoBuma u madnoauma
Hedunncame Bapujadnu u QyHKIHja
I'paheme maTremaTHUIKNX H3pa3a
EnutoBame uspasa

Hedunncame Bapujadbnu orcera
Hedunucame BeKTOpa 1 MaTpuUIa
Kpeupame rpagopa

dopmaTthpame MaTeMaTHKE U TEKCTa
dopmMarupame pesyirara

Ynotpeba jenununa

IIporpamupame

Mepe 3amTute Ha pagy

[TpopauyH OTHOPHOCTH
KOHCTPYKIIHj€ IPUMEHOM
padyHapa (BpcTe Hampesama,
IpUMEHa Ha IPeId U KOH30JIN)

Onpenu peakuyje Be3a paBaHCKUX HOCada IPUMEHOM PauyHapCKOT
software-a

Lpra craTuuke aujarpaMme NpUMEHOM padyHapckor software-a
W3Bpuin aHanu3y HAOHCKOT CTamkba U HaLpTa Jujarpame HaroHa
pauyHapckor software-a

JIuMeH3MOoHNIIE MAIIMHCKU J1€0, OAPEIN BErOBY HOCUBOCT
pauyHapckor software-a

Kopuctu mepe 3amrure Ha pany

OnpehuBame peakiyja Be3a paBaHCKHX HOCa4a TPHUMEHOM
pauyHapckor software-a

Lprame cTaTHYKKX IUjarpaMa paBaHCKUX HOCa4a IPUMEHOM
padyHapckor softver-a

AHann3a HaIllOHCKOT CTamka U LPTamke ArjarpaMa HaroHa 3a
pa3IuYuTe BPCTE HAMPETamha

Jlumen3uoHucame 1 opehuBame HOCUBOCTH 32 Pa3inyuTe
BpPCTE HaIpe3ama

Mepe 3amTute Ha paay

[TpopayyH OCHOBHHX
elieMeHaTa KOHCTPYKIIHje
MPUMEHOM padyHapa
(Tonepaniuje, pa3aBOjuBE U
HEpa3JBOjUBE BE3e)

3a 3a71aT0 HaJIerame U3BPIIM OCHOBHE MPOpavyyHe (HampTa
TI0JIO’KA] TOJIEPAHIIMjCKUX 110Jba, OJPE/IN TPAaHUIHE Mepe,
n3padyHa eKTPEMHE 3a30p€e U/HITH MPEKIIOTE. .. )

[IpopauyHa ejeMeHTe Hepa3BOjHBOI CII0ja MPUMEHOM
pauyHapckor software-a

Hampra exeMeHTe Hepas3/iBOjUBOT CIIOja

[Ipopauyna eneMeHTe pa3BOjUBOT CII0ja IPUMEHOM PavyHApCKOT
software-a

Hampra enemenTe pasaBojuBOr cIioja

KopucTr Mepe 3amture Ha paay

[Ipopauyn TonepaHyja Ty*KHHCKHX Mepa TIoMohy
pauyHapckor software-a

[Ipopauyn enemeHara Hepa3IBOjUBUX CIIOjeBa (3aKOBaHH,
3aBapeHH, JIeMJbEHH, JICTUeHHN ) ToMohy padyHapckor
software-a

[Ipopauyn enemeHara pa3BOjUBUX CIIOjeBa (HABOjHH CIIOj€BH,
CTIOjeBU KIIMHOBUMA, 0XJIEOJbEHH CIIOjeBH) ToMohy
pauyHapckor software-a

Mepe 3amTuTe Ha pagy




[Ipopauyn momohy
MPOTPAaMCKOT je3HKa 3a paj ca
MaTeMaTHYKUM Ollepanyjama 1
U3pajia TEXHUIKE
nokymeHTanuje (2D)

IIpopauyHa Hepa3ABOjUB CITOj IPUMEHOM pauyHapckor software-a
Hanpra enemenTte Hepa3ABOjHBOT CIOja U FbUXOB CKJIOI
ITpopauyHa pa3aBojHB CII0ja MPUMEHOM padyHapckor Software-a
Harpra enemenTe pa3aBojuBOT CII0ja ¥ BBUXOB CKIIOM

Kopuctu mepe 3amrure Ha pany

IIpopauyH Hepa3IBOjUBHX CIIOjeBa (3aKOBaHH, 3aBapEHH,
JIeMJBbCHH, JICTJbeHH) ToMohy pauyHapckor software-a
[Ipopauyn pa3aBojuBHX cII0jeBa (HABOjHH CITOj€BH, CIIOj€BH
KIIMHOBHMA, OYKJIEOJFEHH CII0j€BH) TTIOMONY padyHapCKOT
software-a

Lprame eneMeHata u CKIONOBA pa3BOjUBUX U HEPA3BOjUBUX
Be3a

Mepe 3amTuTe Ha pagy

CraTtryky mpopavyH
KOHCTPYKITHja (CHMyTaIyja
HAITOHCKOT CTama) MPUMEHOM
nporpama 3a 3D moaenupame

N3mopenupa eneMeHTe pa3aBOjUBOT U HEPA3BOJUBOT CIOja
MOMONY POTPaMCKOT TTaKeTa

W3Bpiy cuMynanujy HalmoHCKOT CTamka eeMEeHATa PAa3IBOjHBOT
crioja

Kopuctu Mepe 3amrute Ha paay

Uzpana 3D mMozena eneMeHaTa Hepa3ABOjUBOT CIIOja
CuMynaiyja HamOHCKOT CTama eJieMeHaTa Hepa3/IBOjuBOr 110ja
crojeBa

Wzpana 3D Mozena eneMeHara pa3IiBOjUBOT CIIOja
CuMynaiyja HaloHCKOT CTama eJieMeHaTa Pa3IBOjuBOT 10ja
criojeBa

Mepe 3amTute Ha paay

3D mrrammna Pazyme nojam u 3Ha4aj aTUTHBHE IPOU3BOIHE [lojam amuTHBHE MPOU3BOAKE
Omnuiie TeXHOJOIMIKY TOK aAUTUBHE IPOU3BOIE Knacudukamuja TexHonoryja 3a aiuTHBHY IPOU3BOAY
O06jacHr OCHOBHE TEXHOJIOTHj€ aAUTUBHE IPOU3BOIHE OnTy TEXHOJOMIKY TOK aAUTHUBHE IPOU3BOAE
Pazyme Texnonurujy 3D mramne OcHOBHE TEXHOJIOTHj€ aluTUBHE Mpon3Boamke: SLA, SLS,
Pazyme ynory STL gatoreke LOM
Omnuiie nocTynak 3a reHepucame MyTama 3a ouBpihaBame EBonynuja 3D mramne Kao aAUTHBHOT HpoLIEca IPOU3BOIHE
Hagene Tunose HENPEKUAHOCTH KPUBUX TIOBPIIU Texnonoruja 3D mramne: 3DP, PolyJet
Kopuctu mepe 3amture Ha paxy STL matoTeka 3a pa3MeHy mojiaTaka 0 MojieumMa (CTpyKTypa,
npasuia Tpuanryiauyje, ASCII u 6unapau ¢popmar STL
JTATOTEKE)
[Nocrymnak 3a reHepHcame MyTama 3a ouBpiIhaBame
NURBS reomerpuja, THIOBU HEMPEKUIHOCTH KPUBUX MOBPIIH
Mepe 3amuTuTe Ha pagy
[popauyn nomohy [IpopauyHa BpaTwIio, 3yIMYaHUK, CIIOjHUILY, JIeXKa], KIUH IOMOhy IMpopauyn Bpatiia nomohy padyHapckor software-a

MPOTPAMCKOT je3HKa 3a paj ca
MaTeMaTHYKUM Ollepalyjama 1
U3pajia TeXHUUKE
nokymeHranuje (2D)
(BpaTtmia, 3ymyacTy apoBH,
CIIOjHHUIIE, JIS)KA]CBH,
JEIHOCTETIICHH PEIYKTOPH... )

pauyHapckor software-a

Monenupa y IporpaMcKoM MaKeTy BPaTHUIIO, 3yITYaHUK, CTIOjHUILY,
JIeKaj, KITUH

N3paau ckion peaykTopa

Kopuctu mepe 3amrture Ha pagy

Mopenupame BpaTuia 1 u3paja paioOHUYKOT IPTEeKa
IMpopauyH 3ynmuanuka nomohy pauynapckor software-a
Mogenupame 3ynuaHuKand U3paja PAAMOHUYKOT LIPTEeXa
IpopauyH cnojuuile omMohy pauynapckor Software-a
Mojenupame CIOjHUIIEH M3pajia PaJHOHHYKOT IPTEXa
eJIeMeHaTa CIIOjHULE

N300p nexaja

Mopenupame Jiexaja

W3paga ckimona

Mepe 3amTuTe Ha pagy




Kunemarcka anannsa
MeXaHu3aMa

[IpopauyHa jemHOCTaBHUjU MEXaHM3aM IToMohy padyHapCKOT
software-a

Mopenupa eneMeHTe MeXaHu3Ma

M3paau ckiion MexaHu3Ma

W3Bpiiu KUHEMATCKy aHaU3y MEXaHU3Ma

Kopuctu mepe 3amrure Ha paxy

IIpopauyH jemHOCTaBHUjET MEXaHU3Ma IIOMONhy padyHapCcKoT
software-a

Monenupame eneMeHara jeTHOCTaBHH]eT MEXaHH3Ma
N3pana ckiona MexaHu3Ma

Kunemarcka ananmusa ckiona

Mepe 3amtuTte Ha pagy

JuHaMu4Kky mpopadyH
KOHCTpYKIHja (CUMyJanmja
HaIOHCKOT CTama ca acleKTa
yBpcTohe U pajHOT Beka)

W3Bpuim tHAaMHUYKH IPOPAaYyH KOHCTPYKLH]je

W3Bpmu cumysanujy HaloOHCKOT CTama caaclekTauyBpcTohe u
paznHorBeKanpuMeHoMIporpamasa 3D monenupame

Kopuctu mepe 3amture Ha pagy

JlMHaMUUYKU IpOpayvyH €JIeMEHAaTaKOHCTPYKIIH]je
CuMynanuja HallOHCKOT CTamba ca aclekTa yppcrohe
CuMynaiyja HaIIOHCKOT CTama ca aclekTa paJHoT BeKa
Mepe 3amTute Ha pagy

MIPUMEHOM Tporpama 3a 3D
MOJICIINPALE

YIIYTCTBO 3A JMJAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOTPAMA

Ha moveTky cBakor Mojyia y4eHHKe yIIO3HATH Ca IIMJbeBHMA U HCXOIMMa HACTaBe, OJJHOCHO y4era, INITAHOM PaJia 1 HAYMHUMA OICH-HBAIbA.

[Ipenmer ce peanmsyje Kpo3 MpaKTHYHY HACTaBy Yy CIELHjaIM30BAHO] YYHOHUIIM, IPOjeKTHOM Ompoy. [IpmimmkoM ocTBapuBama Imporpama oJeJbee ce JeNU H arpyme 10
10yuenuka.

VY Toky peanuzaiuje MoJIyjia OCJIOHUTH Ce Ha Mpe/3Hamka YUeHHKA U3 TEXHUUKOT LIPTamka, MEXaHUKe, OTIIOPHOCTH MaTepHjalia, MAITMHCKUX eJIeMEeHATa, KOMITjyTepcKe rpaduke,
MOJIIMParha MAITMHCKHUX €IeMEeHATa M KOHCTPYKIHMja, KOHCTPYHCamka, TEXHOJIOTHje MEXaHHYKHX CII0jeBa.

[MoceOHy naKmby MOCBETUTH YIIO3HABAKY Ca OCHOBaMa MPOTPaMCKOT je3HKa 3a paji ca MaTeMaTHYKUM OllepalifjaMa KOji Ccy OCHOBA 3a caBjaJaBarbe CBUX HapeIHNX MOJyja
npeaMeTa.

[pn peanmzanuju Moxyiaa MPOPavYyH OTMOPHOCTH KOHCTPYKIHMje MPUMEHOM padyHapa (BpCTe Hamlpes3ama, MPUMEHa Ha I'peld W KOH30JIM) OCJIOHHMTH Ce Ha 3Hama U3
MexaHuke. [loueTHe nmpumepe paauTH HaJIpe ,,pydHO™, a MOTOM MPUMEHOM padyHapckor Software-a kako OM y4eHHIM CXBATHJIM MPEAHOCTH paja MPUMEHOM padyyHapCKOr
software-a. JluMeH3HMOHKCabE U OJjpeliBae HOCUBOCTH MOJpa3yMeBa IPUMEHY 00pasalia U3 OTIIOPHOCTH MaTepujaia.

[Ipu peanuzanmju Moyjia MPOPAYyH OCHOBHHMX €JIeMEHATA KOHCTPYKIHMje MPUMEHOM padyHapa (ToJiepaHIyje, pa3/iBojiBe H HEPa3[BOjHBE Be3€) OCIOHUTH Ce Ha 3Hama
YYCHHUKA W3 OTIOPHOCTH MaTepHjajia M MalIMHCKHX eneMeHarta. [Ipu pemaBamy 3ajaTaka (pa3aBOjUBE M Hepas3iBOjHBE Be3e) moMohy sSoftware-a, yueHHIMa aBaTé camo
Opojuane MojaTKe Ha OCHOBY KOJHX YUSHHIIM MPUMEbYjy HaydeHe oOpacliie U3 OTIOPHOCTH MaTepujana, a nprame (2D Monenupame) ce BpiH y oJroBapajyheM nporpaMmckoM
MaKeTy KOjU YUCHUIIH pajie y OKBUPY NpeaMeTa KoMIjyTepcka rpaduka. Lprajy ce camo enemMeHTH criojeBa, 6e3 o0pajie CKIIoIoBa.

VY okBHpy Mozysa Mpopa4vyH noMohy nporpamMckor je3nka 3a paa ca MaTeMaTHYKHMM ollepanyjamMa 1 u3paja TexHH4Ke fokyMeHTanuje (2D), 3a pa3nuky ox npeTxoaHor
MOJyJa, BPUIMTH NMPOPavyHE MOKPETHUX W HETMOKPETHHX CII0jeBa Y OKBHPY KOHKPETHOT CKJIOMNa (JMMOBH KOHKPETHHX ypehaja cliojeHH 3aKoBHIaMa, CKJION WM IMOACKIIOIN
OCTBapeH 3aBPTabCKOM BE30M, KIIMHOM, 3aBapeHe KOHCTPYKIIHje...). ¥ OBOM MOJYIy BpIlIe ce MpopauyHH U u3pajaa 2D mMojena eneMeHaTta U CKIONOBA.

Moy cTaTHYKH NPOPAavYyH KOHCTPYKIHja (cUMyJalyja HAllOHCKOT CTama) MpUMEHOM IporpamMa 3a 3D Mozjenupame 3aCHHUBA € Ha IPOpadyHy elleMeHaTa TOKPEeTHUX U
HETIOKPETHHX cIojeBa nmoMohypadyHapckor software-a u muxoBo 3D Mojenupame y oaropapajyhem mporpaMckoM nmakery, Kao M CUMYyJIallija HAllOHCKOT CTama eJIeMeHaTa y
HCTOM IIPOTPAMCKOM TaKETY.

3D mramna je MOIyN y OKBHPY KOra ce yYCHHIIM YIO3HA]y ca ocHoBama 3D mItamiie W yIO3HaBamkEe ca afuTUBHUM TeXHOJordjama. lIpemopyka je ma ce ydeHHITIMA
nemoHcTpupa 3D mramma HEKOT eleMeHTa KOju Cy paHHje N3MOACTHpalIu.

VY okBHpy Mozya mpopa4yyH nomohy nporpamckor je3nka 3a paj ca MaTeMaTHYKHM OollepalijamMa 1 H3paja TeXHH4YKe JoKyMeHTanuje (2D) (Bpatmia, 3ymyacTi mapoBH,
CITOJHUIIE, JIC)KA]€BH, jTHOCTETICHN PEIYKTOPH... ), aKIICHAT j¢ Ha 3HamhUMa CTCYCHUM Y OKBHPY MAIIMHCKUX €JIeMEHAaTa, a KOju ce OJJHOCE Ha IMPEHOCHUKE cHare. [Ipemopyka



je ma ce m3abepe HEKH OJ 3aJaTaKa U3 KOHCTpYyHCama KOjH CalpKH CBE eJeMeHTe (Ha mpuMep peryKTop: 3yMYaHWIH, BpaTHia, KIMHOBH, JIEKAjH...), 1a C€ U3BPLIM HUXOB
npopauyH, u3paau 3D Mozaen, paguoHUYKH LIPTEKH, KA0 U CKIIOIL.

VY OKBHpY KMHEMAaTCKe aHAIM3€e MeXaHN3aMa, OCJIOHNUTH Ce Ha 3Hamba U3 MEXaHWKEe M MAIIMHCKUX elleMeHata (TIpopadyH, MOJEIHPake, KHHEMAaTCKa aHaIN3a jeTHOCTaBHU]jeT
MEXaHU3Ma).

HacraBHuk npumnpema notpebHe enemMenTe 3a Bexx0y (mpunpemax, ajar, Ipuoop 1 MOTpeOHY TEXHUYKO-TEXHOJIOMIKY JOKYMEHTAIH]Y), AEMOHCTPUPA paj] Ha padyHapy U paaHOM
MECTY, IIPaTH paj yIeHNKa Ha PaIHOM MECTY U yKa3yje Ha IrpelIke npu paxy. Pagne 3amaTke Be3suBaTH 3a KOHKPETHY MAIIMHCKY IIPAKCY.

N360p MeTona n o6HKa pasa 3a CBaKd MOAYI ofipel)yje HacTaBHUK y 3aBHCHOCTH OJ1 HACTaBHUX CaJpiKaja, CHOCOOHOCTH M MOTpeda yueHNKa, MaTepHjalTHUX U JPYTHUX YCIIOBA.
Kopuctutu BepbanHe metoae (MeToJa YCMEHOT M3jarama U JujajoliKa MeToa), MeToie JeMOHCTpalHje, TEKCTYaTHO-WITyCTpaTUBHE METOJIE, METO/Ie TPOjEeKTHHUX 3a7aTaKa.
[pennoxkenn obnuiy pana cy GpoHTAIHH, paj y TPYIH, paj y mapy, MHAUBUAYATHH Pa.

YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLHElbUBAIBE YYEHUKA

Y HacTaBM OpHjEHTHCAHOj Ka JOCTU3alky MCX0/a TpaTe ce U BPEIHY]Y MPOIeC HACTAaBE U yuema, MocTurayha ydeHnka (MpoAyKTH yuema) U conicTBeHn pan.HacraBHuk Tpeda
KOHTHHYHPAHO Jla MpaTH Hampelak yYeHHWKa, KOjH ce Oorjiefa y HadyMHy Ha KOjH YYEHHIM MapTHIUINPAjy, KaKO MPUKYIUbajy MOAATKE, KaKO apryMeHTyjy, eBalyupajy,
JIOKyMeHTyjy uta.Jla 6u BpeHOBame OMII0 00jeKTUBHO U Y PYHKIHjH yYera, MOTPeOHO je YCKIaAUTH HUBOE UCXO0/Ia U HAYMHE OLICHHBAbA.

CyMaTHBHO OIleHHBamke j€ BpeAHOBamkEe MOCTHTHyha ydeHHWKa Ha Kpajy cBake peann3oBaHe TeMe.CyMmaTHBHE OIleHE ce A00Mjajy W3 KOHTPOIHUX WM MHUCMEHHX PaJlloBa,
Fpaq)I/I‘-IKI/IX paaoBa, TECTOBA, YCMCHOI' UCIIUTHBAbA, CAMOCTAJIHUX WK I'PYITHUX pagoBa YUCHHUKA.

VY ¢opMaTHBHOM BpeqHOBamY HACTaBHUK OW Tpebasio a MPOMOBHIIE TPYIHH AWjAJIor, Ja KOPUCTH NMUTamka 1a OM reHepucao mojaTke u3 haukux ujieja, ajav U Ja MOMOTHE
pa3Boj haukux upeja, naje ydeHHIMAa oBpaTHe wHpopManuje, a moBpaTHe nH(OpMaIije J00HjeHe 0l yUeHUKa KOPHUCTH J1a MPUIIATOH [I0Iy9aBamke, 0Xpadpyje YIeHHKe Ja
OLICHY]Y KBAJIMUTET CBOT paja. M3060p uHCTpyMeHTa 3a (POPMATHBHO BPEIHOBAE 3aBHCH OJ1 BPCTE aKTUBHOCTH KOja Ce BPEAHYje.



Ha3us npenmera: NOPEAY3ETHHULITBO
lNopummu Gona yacosa: teopuja: 0 BexOe: 70 IpakTH4Ha HacTasa: () 6nok HactaBa: 0
Paspen: Tpehu

nibeBu yuema:

- Pa3Bujame MOCIOBHUX U IPeAy3eTHUYKIX 3HAMKa, BEIITHHA U TIOHAIIAka
PazBujame npeay3eTHUUKHUX BPEIHOCTH M CIIOCOOHOCTH Jla C€ MPEI03Hajy MPeay3eTHUYKE MOTYNHOCTH Y JIOKAJTHO] CPEIMHU U JIENTy]je

y CKJIaJly ca THUM.
Pa3Bujame MOCIOBHOT M NPETY3eTHUYKOT HAYMHA MUIIIJHECHHA

Pa3Bujame cBeCTH O CONCTBEHUM 3HAKBMMa U CIOCOOHOCTHMA H JaJb0] MPOEeCHOHATHO] OpjeHTAIN]
Ocnoco0sbaBame 3a aKTHBHO TPAXKEeH-E 110CTIA (3a0IIJbaBabe U CaM03alol/baBakbe)
OcniocobJpaBame 3a U3paly jeTHOCTABHOT TUIAHA ITOCIIOBamka Maje pupme

MyITHINCIUITTMHAPHY TPUCTYII U OPUjSHTAIIH]a Ha TIPaKCy
PasBujame OCHOBE 32 KOHTUHYHPAHO YUYCHE

Pa3Bujame 0IrOBOpPHOT 0JJHOCA TIPEMa 0UyBamby MMPUPOIHHUX PECypca M eKOJIOIIKE PABHOTEKE.

TEMA

nucxoagu
[To 3aBpuIeTKy TeMe YUeHUK hie OuTH y cTamy na:

TIPEITOPYUYEHU CAJIPYKAJH / KJbYUHU TTOJMOBU
CAJIPKAJA

[Ipeny3zeTHUIITBO U
Peay3eTHUK

HaBeJIe a/IeKBAaTHE MPUMEPE MPEIy3eTHUIITBA U3 JIOKATHOT
OKpY)KeHa

HaBe/Ie KapaKTePHCTHKE MPeIy3eTHUKA

00jacHM 3HaYaj MOTHBAIIMOHKX (PAKTOPA Y MPETy3CTHUILITBY
J0BE/IC Y OJTHOC TI0]MOBE MHOBATHBHHOCT, TIPE/y3UMIBUBOCT U
Ipe/Ty3eTHUIITBO

Npero3Ha Pa3InIuTe HAYMHE OTIOYHHAA MTOCA Y JIOKAITHO]
3ajeHUIN

[Tojam, pa3Boj 1 3HAYaj MIPey3ETHAIITBA

[Tpodun u KapakTEpUCTHKE YCHEIHOT MPEAy3eTHUKA
MoTuBH Ipely3eTHUKA

TexHUKe U KPUTEPHjYMU 3a yTBphHBamke NpeTy3eTHUIKHX
NPEIUCIIO3NLINja

PasBujame u npoueHa
MOCJIOBHUX HJIgja, MAPKETHHT
TUTaH

NPUMEHH KpeaTHBHE TEXHHUKE H300pa, CENISKIIHje U BPEIHOBAbA
MOCJIOBHMX HJIg]ja
Mpero3Ha cajipXKaj U 3Ha4ya] OW3HUC IJIaHa

ucTpaxxu Mel)ycoOHO nesioBame akTopa KOju yTHUY Ha TPKHUILTE:

IIeHa, IPOU3BOJI, MECTO, IIPOMOIIHja U JINYHOCT

MPUKYIH U aHAIM3UPa UHPOPMAIHje O TPXKHUIITY U Pa3BHja
WHIWBUAYaITHY MapKETHHT CTPaTerHjy

pa3BHje caMoNoy3/aame y ClipoBo)eby TEPEHCKUX UCITUTHBAKbA
CaMOCTAJHO W3PaJM MApKETHHT IUIaHA Y TIPUITPEMH OM3HHC TIaHa
MPE3EHTYje MAPKETHHT TUIaH Kao JIE0 CONCTBEHOT OM3HKC TJIaHa

Tparame 3a MOCIOBHUM Hj€jamMa

[Iporera mocI0BHUX MOTYNHOCTH 32 HOBH TTOCIIOBHHU
MOJTyXBat

swot aHaiu3a

CrpykTypa OM3HHUC IJIaHa ¥ MAPKETHUHT TUIaHA KA0 HerOBOT
nena

Enementn mapketunr mukca (5I1) — (mpousBoa/ycnyra, 1ieHa,
KaHaJIM TUCTpUOyLIWje, MPOMOIIH)a, TUIHOCT)

Pan Ha TepeHy-HCTpaXUBakE TPIKUILITA

IIpe3eHTanuja MapKeTHHT TJIaHa 3a oa0paHy OM3HHUC HIEjY

YnpaBibamke U OpraHuzaiiyja,
MIpaBHY OKBUP 32 OCHUBAKE U
(hYHKITMOHHUCAE IEIATHOCTH

HaBeJle 0COOMHE YCICITHOT MEeHalepa
00jacHU OCHOBE MEHAIIMEHTA YCIIyIra/IIPOU3BOIHE

MenaymeHT QyHKIH]je (TNIaHUpambe, OpraHu30Bambe, BOhemhe
¥ KOHTPOJIA)
ITojam 1 BpcTe TPOILIKOBA, IIeHA KOIITAmba




00jacHH Ha jeTHOCTAaBHOM IIPUMEPY T10jaM B BPCTE TPOIITKOBA, IICHY
KOIITamka U UHBECTHUIIHU]C

M3padyHa rpar peHTabMITHOCTH Ha jeTHOCTAaBHOM IIPUMEPY

o0jacHU 3Ha4aj MPOM3BOIHOT TUTaHA M M3PAJH TPOU3BOIHH TUIAH 32
COTICTBEHY OM3HUC H/IE]y V HajjeTHOCTAaBHU]eM OOJIUKY (CaMOCTaITHO
wiM y3 moMoh HacTaBHUKA)

yBuha 3Ha4a] MIaHupama 1 o1adupa JbYIACKUX pecypea 3a morpede
OpraHu3aiuje

KOPHUCTH TaHTOTPaM

o0jacHU 3Ha4aj HHPOPMAIMOHUX TEXHOJIOTH]a 32 CAaBPEMEHO
MOCTIOBahC

CXBaTH BaYKHOCT HETPEKUTHOT HHOBUPAama MPOU3BOJIA HITH yCITyTa
n3abepe HajTIOBOJFHU]Y OPraHM3alMOHY U MPaBHY GopMy
MPUBPEIHE AKTUBHOCTH

W3paIy U IPEe3eHTyje OpraHNu3allMOHHU TUIaH 33 COIICTBEHY OM3MHC
uejy

CaMOCTAITHO CAYMHU WJIM TIOMYHU OCHOBHY TOCIIOBHY
JIOKYMEHTAIH] Y

o HuBecturyje

o IlpenomHa Tauka peHTaOMIHOCTH

e MeHaMEeHT POU3BOIHE -yIIPABIbALE MPOU3BOTHUM
MIPOIIECOM/YCITyTOM

o VYnpaBspame JbYICKHM PecypcuMa

o VYmpaBspame BpeMEHOM

o HMHXemepuHT BPEIHOCTH

o HMH(popmanroHe TeXHOJIOTH]E Y TIOCTIOBAKY

o [IpaBHu acnekT mokpeTama OU3HUCA

ExoHomuja mocnoBama,
(hPMHAHCH]CKH TIIaH

cacTaBM OMJIAHC CTama Ha HajjeJHOCTABHHU]EM ITPUMEPY
cacTaBy OWJIaHC yCIIeXa M yTBPAM ITOCIOBHHU pe3yJTar Ha
HAajjeHOCTaBHUjeM IIPUMEPY
HaTpaBH pa3inKy u3Mel)y mpruxo/a ¥ pacxoja ¢ jeJJHe CTpaHe u
MPUWINBA U OJIJIMBA HOBIIA Ca IPyTe CTpaHe

Ha HajjeTHOCTABHUjEM MPUMEPY
HaBeJie Moryhe HauMHe (UHAHCHpama CONICTBEHE JETaTHOCTH
ce MH(OpPMHUIIIE Y OJroBapajyhnuM HHCTHTYIIMjaMa O CBUM
peJIeBaHTHUM NHUTakbUMa O] 3HaYaja 3a MOKpeTambe On3HIca
UACHTU(UKYje HAUMHE 32 OJIp>KaBambe JIMKBUIHOCTH Y TIOCIOBABY
npeny3eha
cacTaBu (DMHAHCH|CKH IIaH 3a COIICTBEHY OU3HUC UJIEjy
CaMOCTaJIHO WIH y3 OMOh HacTaBHHKA
Mpe3eHTyje GMHAHCH]CKHU TUIaH 3a CBOjY OM3HHC UIC)Y

o buianc crama

o bunanc ycnexa

o bunanc TokoBa rorosuse (cash flow)

o U3Bopu puHaHCHpama

o UuctuTynmje n nHQpacTpyKTypa 3a MOAPIIKY
NPEay3eTHUIITBY

o [Ipunpema u npe3eHTanuja GUHAHCHjCKOT TIJIaHA

Y4eHUYKH NPOjeKT-
MPe3eHTAal]ja IOCIOBHOT
TUIaHa

CaMOCTaJIHO MJIM Y3 TOMOh HAaCTaBHMKA Jia TIOBEXe CBe ypaljeHe
JIeTI0BE OU3HHUC IIaHa

M3paau KOHavaH (jelHOCTaBaH) OM3HUC IUIaH 32 CONICTBEHY OU3HUC
uzejy

MIPE3eHTYje OM3HUC TUIaH y OKBHPY jaBHOT Yaca U3 IpeaMeTa

MIPE T3 THUIIITBO

o U3pana nenoBuTor OM3HMUC IJ1aHA 32 COTICTBEHY OU3HUC UJIEjy
o IIpesenTanyja nojeMHaAYHUX/TPYIHUX OU3HKC IIAHOBA U
JUCKycHja




YIOYTCTBO 3A JUJAKTHUYKO-METOAUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha moueTky cBake TeMe yueHHKe yO3HATH ca IJbEBUMA U UCXOJMMA, IUIAHOM Pajia U HAYMHUMA OlICHUBamba.

[Ipenmer ce peanu3zyje kpo3 BexkOe y yunonui. [Ipunmnkom ocTBapuBama mporpama o/ieJberme ce Jenn Ha rpyme 1o 15 yuennka. [Ipemopydenu 6poj yacoBa mo Temama je
cnenehu:

e [Ipeny3eTHUIITBO U IIpeNy3eTHUK (6 YacoBa)

Pa3Bujame 1 npolieHa TOCIOBHUX H7€ja, MAPKETHHT Tu1aH (16 yacoBa)

VYnpasssame U opranuzanuja (26 gaca)

Exonomuja nocnoBama (12 yacosa)

Y4eHnuKH NpojeKat — Ipe3eHTanrja nociaoBHor wiaxa (10 yacosa).

[MpumkoMm peannzaryje TeMa OCIOHUTH Ce Ha Tpe3Hamka YUCHUKA U3 TIPAKTHYHE HacTaBe, IPOjeKTOBamba TEXHOIOMKIX cucteMa. J300p MeTona n o0irka pana 3a cBaky
TeMy o/ipeljyje HacTaBHUK Yy 3aBUCHOCTH O] HACTAaBHUX CafpiKaja, CHOCOOHOCTH M MOTpeda yUeHHKa, MaTepHjallHuX U APYTuX yciosa. Kopructut BepbanHe merone (Meroaa
YCMEHOT M3JIarama U JIjaliolika MeTo/ia), MeToJie IEMOHCTpall]je, TeKCTyaTHO-WIyCTPaTUBHE METOIe, METOJIE MMPOjeKTHOT 3afaTka. [Ipemnoxkenu obauu paga cy
(bpoHTaNHHU, pan y TPYIH, paj y napy, UHIMBUILYaTHH PaJl.

[Mpumkom peanmzanuje Teme [peay3eTHHIITBO M MPeTy3eTHUK JIaTH IIPUMEP YCTICIITHOT peTy3eTHUKA H/WIIN ITO3BATH Ha Yac TOCTa — MPeTy3eTHUKA KOji OM TOBOPHO
YUEHHIINMA O CBOjUM MCKYCTBHMA HITH MOCETa YCIICIIHOM NMPEAY3eTHHKY. Y OKBUpPY TeMe Pa3Bujabe U mpoueHa nocjJ0BHUX Weja, MAPKETHHT MJIaH KOPUCTHUTH OIY]jy
uzeja u BoheHe TUCKycHje 1a ce YICHHUIIMMA TIOMOTHE Y KPeaTHBHOM CMHUIIJbakhy OU3HUC UjIgja U 0Jadupy HajrmoBosbHUjE. [IpernopyunT yaeHUIIMMa J1a OU3HUC UIEje TpaxKe
Yy OKBHPY CBOT TIOJIpydja pajia ald He HHCUCTUPATH Ha TOME. Y UYSHHIIH Ce JIejla Ha TPYIle OKYIJbEHE OKO je[THE ITOCIOBHE HIgje Y KOjiuMa 0CcTajy 1o Kpaja. I pymne ydaeHnka
OKYIUBEHE OKO je/IHE MTOCIIOBHE HJIeje BPIE NCTPAKUBAE TPJKUIITA IT0 HACTABHUKOBUM ymyTcTBUMa. [10)KeJbHO je oprann3oBaTH nocety MainuM npeaysehuma rae he ce
yueHHIIM HHHOPMHUCATH O HAYMHY JIeOBamba U oTicTaHKa Tor npeny3eha Ha Tpxkumty. [IpenopyueHe caapkaje TeMe YnpaBibame H OpraHu3anuja yueHUK caBjagaBa Ha
jeaHoCTaBHUM NpuMepuMa y3 momoh HactaBHuKa. [Iprnkom peanusanuje TeMe ExoHoMHja mocioBama, GUHAHCHjCKH NJIaH

KopucTUTH Qopmyap 3a OusHuc TiaH HanmonanHe ciy»k0e 3amnonubaBama. KopucTutu HajjefHOCTaBHHjE Tabene 3a u3pady OunaHca cTama, OuilaHca ycrexa 1 OuiiaHca
HOBYaHMX TokoBa. O0OpasnuTH ca/ip’kaj Ha HajjeJHOCTaBHUjUM pUMepuMa U3 pakce. [Ipenopyka je aa npu ocTBapuBamy TeMe Y YeHHYKH MPojeKT-Mpe3eHTaluja
MOCJIOBHOT TJIAHA TI03BAaTH HA JaBHU Yac YCIEIIHOT NMPey3eTHIKA, PEJICTaBHUKE MIKOJIE, IOKaTHE caMOyIpaBe M 0aHaka 3a MPOLEHY PEaTHOCTH U HHOBaTUBHOCTH OU3HHUC
wiaHa. [Ipema MmoryhaocTu HarpaguTi Hajoosbe pagoBe. Y Npe3eHTalj KOPUCTUTH CBA PACIIOJIOKMBA CPECTBA 32 BU3YAJIN3aL]jy a IOCEOHO MPEe3eHTalMjy y powerpoint—y.

N360p MeToa 1 06IHMKa pajia 3a CBaKy TeMy ojipel)yje HacTaBHHMK y 3aBUCHOCTH O] HACTABHUX CaJIpKaja, CIIOCOOHOCTH | MoTpeda yueHHKa, MaTepHjaTHUX U JPYTUX YCIIOBA.
Kopucturu BepbaiiHe MeToie (MeToa yCMEHOT U3jlarama U JUjaliollka MeTo/1a, MUHU TPEIaBamka), METO/IE IEMOHCTpaIHje, TeKCTYaATHO-HITyCTPAaTUBHE METOJIE, METO/Ie
cumynanmje u cryauje ciaydaja. [Ipemioxxenn o0nuium pajga cy GpoHTAITHH, pall y TPYIH, paj y napy, WHAUBHIIYaTHU pajl.

JlaBaTu ymyTcTaBa yueHHUI[MMA TJI€ U KaKo J1a Johy /10 HeonxoaHux nHpopmaiija. KopuctuTu cajToBe 3a NpUKYIUbamke HHpOpMarrja (WWW.apr.gov.rs. , Www.sme.gov.rs. H
npyru). [Ipennaie ce mocera couyjaIHUM MapTHEPHMa Ha JIOKAJIHOM HUBOY (omiuTuHa, Guinjaie Harmonanse ciryx0e 3a 3amnolbaBame, Pernonaite areHiyje 3a pasBoj
MaJIMX ¥ CpelibuX mpeny3eha u ci.).

YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YYEHUKA

Y HacTaBHM OpHjEHTUCAHO] Ka JOCTU3aly UCX0/a MpaTe ce U BpeaHYjy MpOoIleC HaCTaBe U yuewa, MocTUrHyha yyeHrka (MpoAyKTH yuerma) U concTBeHH pal. HacraBHuk Tpeda
KOHTHHYHPAHO J1a ITPaTH HAIIPeIaK YYeHHUKa, KOj! ce OIJIe/la Y HAaUMHYy Ha KOjH yYCHHUIN MapTUIUINPAjy, KaKo MPHUKYIJbajy MOJaTKe, KaKo apryMEHTY]y, eBalyupajy,
JOKyMEHTYjy uTA. Jla Ou BpenHoBame Omito 00jeKTUBHO U y (YHKLHUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE UCX0/1a M HAaUWHE OLICHUBambA.

CyMaTHBHO OLICH-HUBAkE j€ BpeJHOBamhe NOCTUrHyhia yuyeHnKa Ha Kpajy cBake peanzoBane TeMe. CyMaTuBHE OLeHE ce 100ujajy U3 KOHTPOJIHHUX WM MHICMEHHX palioBa,
TECTOBA, YCMEHOT HCIUTHBAa, CAMOCTAITHUX WJIM TPYIHUX paioBa YUCHHKA.


http://www.apr.gov.rs/

VY popMaTHBHOM BpeIHOBakY HACTAaBHUK OM TpeOasio Aa MpOMOBHILE IPYIHU JIWjallor, Ja KOPUCTH NUTamba Ja Ou reHeprcao noaarke u3 haukux uuaeja, ajmm 1 Ja TOMOTHE
pa3Boj haukux uneja, Aaje yueHHIHMA MOBpaTHEe HH(OpMaIHje, a oBpaTHe HHPOpMalUje ToOHjeHe O yUeHHKA KOPUCTH /1a IPUIIaro/Iv MOoAydaBame, oXpadpyje yUeHHUKe Ja
OIIeHYjy KBAJUTET CBOT pajia. M3060p nHCTpyMeHTa 3a (opMaTHBHO BPETHOBAE 3aBHUCH O] BPCTE aKTUBHOCTH KOja C€ BpEIHY]e.



Hazus npeamera: AAUTUBHE TEXHOJIOTNJE

1. OCTBAPUBAIBA OFPA30BHO-BACIIMTHOI PAJIA - OBJIMIIU U TPAJAILE

HACTABA

PA3PE]]

Teopujcka HacTaBa

Bexoe [IpakTruHa HacTaBa

Hacragra y 61oky

ITPAKCA YKYIIHO

/v

70/64 0 0

0

0 70/64

Hamomena: y Tabenu je mprka3aH TOAWIIHH (POHT YacoBa 3a CBaKH OOJIHK paja

2. HUJbEBHU YUYEA:

— Ymno3HaBam€ yUCHUKA Ca OCHOBHUM KapaKTepUCTUKaMa, YJIOIOM M 3HadajeM aAUTUBHHUX TEXHOJIOTH]ja

3. HA3UB U TPAJAILE MOAYJIA NIPEIMETA

Paspen: Tpehn/4yeTBpTH
Pen.op HA3UB MOAYJIA Tpajame Moayna (4acoBu)
1 AJINTHBHE TEXHOJIOTH]E 70/64
HA3HB MOJIYJIA ncxoagu ITPETIOPYYEHMU CAJIPXXAJA / KIbYUYHU [TOJMOBHA

[To 3aBpiIeTKy MOAyNa YIeHUK fie OUTH y cTamy Ja:

CAJTPKAJA

AJIUTHBHE TEXHOJIOTH]E

00jacHH TI0jaM aJJUTUBHUX TEXHOJIOTHja

HaBeJIe TIPSTHOCTH MPUMEHE aJATUBHUX TEXHOJIOTHja

o0jacHH U3pajy NPOTOTHUIIA TPUMEHOM aIATHBHUX TEXHOJIOTH]a
o0jacHu Op3y U3pajy ajaTa NPUMEHOM aAUTUBHHUX TEXHOJIOTH]ja
o0jacHu Be3y Op3e MPOU3BO/IHE U aJIMTUBHUX TEXHOJIOTH]a
HaBeJIe T0/IeNTy aJIMTUBHUX TEXHOJIOTH]ja

pa3iKKyje BPCTe U KAPaKTEPUCTHKE aIUTUBHUX HAYMHA
POU3BO/IHE

NpEro3Ha yJIory ¥ 3Ha4aj aAMTHBHUX METO/a IPOU3BOIE
HaBe/le IPUMEHY aJJUTHBHUX TEXHOJIOTHja KPO3 IPHUMEpE U3
npakce

00jacHH NEpPCIIEKTHBY U Pa3iiore pacta MPUMEHE aJJUTHBHUX
TEXHOJIOTHja

AJIUTHBHE TEXHOJIOTH]E
[penHocT npuMeHe aINTHBHUX TEXHOJIOTHja
W3zpana npoToTuna u aJuTHBHE TEXHOJIOTH]E
bp3a u3paja anara u aJJUTUBHE TEXHOJIOTH]jE
Bp3a npousBonama 1 aIMTHBHE TEXHOJIOTH]E
[Tonena aquTUBHKUX TEXHOJIOTH]ja:

— mpema o0JIMKYy MaTepujaa

— [pemMa METOJH U3pajie Mojela
Bpcre npoueca aguTUBHE IPOU3BOIHE
VYiora v 3Ha4aj aJMTUBHUX METO/1a IPOU3BOJIHE
AJIMTUBHA TTPOU3BOIHA — IPUMEPH U3 TIpaKce
HepCHeKTI/IBe AIUTUBHUX TeXHOHOFI/Ija

YIIYTCTBO 3A JUJAKTHUYKO-METOJUYIKO OCTBAPUBAILE ITPOI'PAMA

Ha NOYCTKY MOAyJla YYCHUKC YIIO3HATH Ca TUJbEBUMA U UCXOAMMaA HACTABC, OAHOCHO Y4CHha, [IJIAHOM paJda U HAYMHHUMA OLCHhUBAhA. Hpe):[MCT ce peanmyje Kpo3 TeOpI/Ij CKYy

HacTaBy y yunoHuu. OfieJbeme ce He IeH Ha TPYIIe.




N360p MeTona u obnuka paga oapelyje HaCTaBHUK y 3aBUCHOCTH O] HACTABHHUX caJipKaja, CIIOCOOHOCTHU 1 MOTpeda yueHHKa, MaTepyjallHUX U Ipyrux yciosa. Kopuctutu
BepOasiHe MeToze (MeToJa YCMEHOT h3jlarama 1 TUjaliolika MeToa), METoe AEMOHCTpalHje, TeKCTYalHO-WIycTpaTuBHe MeToze. [Ipennoxkenu obaunu pajaa cy ppoHTallHH,
pany rpyn, paj y napy, HHAUBUIYaTHHU pal.

YIOYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLHEIbUBAILE YUEHUKA

Y HacTaBHM OpHjCHTUCAHO] Ka JOCTHU3alky UCX0/a MpaTe ce M BpeIHYyjy Mpoliec HACTaBe U yuewa, MocTUruyha yueHnka (IpoAyKTH yuema) U concTBeHH paj. HactaBHuk Tpeba
KOHTHHYHPAHO J1a TIPaTH HAMpeaK yuYeHNKa, KOjU Ce OTJie/la y HAUMHY Ha KOjU YUSHHIIN MapTUINITHAPA]y, KaKO MPUKYIIha]y MOJaTKe, KaKo apryMeHTy]y, eBaIyHpajy,
JIOKYMeHTYjy utH. [la Ou BpeqHOBame OmiTo 00jeKTHBHO U y (PYHKIIN]U yUuerma, MOTpeOHO je YCKIIAIUTH HUBOE NCX0/a U HaUWHE OleHhIBamba.

CyMaTHBHO OLICHUBaE j€ BpeHOBamE NOCTUrHya ydeHnKa Ha Kpajy cBake peann3oBane TeMe. CyMaTUBHE OlIeHE ce A001jajy U3 KOHTPOJTHHUX MM MUCMEHUX PajoBa,
TECTOBa, yCMEHOT HCTIUTUBAKA, CAMOCTATHIX WJIM TPYIHUX paZoBa yUeHHKa. Y Mpolecy OlehUBamha HACTABE Y OJIOKY MOXEJHHO j€ KOPHCTUTH AHEBHUK pajia yICHUKA.

Y ¢dhopMaTHBHOM BpeIHOBakY HACTABHUK O Tpebao 1a mpOMOBHIIE TPYITHH [IHjaJIoT, Aa KOPUCTH NHUTamka 1a Ou reHeprcao nojgaTke u3 haukux wieja, aau v Ja TOMOTHE
pa3Boj haukux uneja, Aaje yueHUIIIMA MOBpaTHE HHPOpMaIHje, a moBpaTHe HH(popMalyje 100ujeHe o] yueHHKa KOPUCTH Aa MPUIIaroiv NoayvaBame, 0Xpadpyje yIeHuKe 1a
OLICHY]y KBAJIUTET CBOT paja. M300p uHcTpyMeHTa 3a (JOpMATUBHO BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja Ce BpelHYje.



1. OCTBAPUBAIBA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMIIU U TPAJAILE

HasuB npeamera: MEXATPOHUKA

HACTABA

PA3PE]]

Teopwujcka HacTaBa

Bex0e

IIpakTruHa HacTaBa

Hacraga y 6moky

ITPAKCA

YKVIIHO

"/

70/64

0

0

0

0

70/64

Hamomena: y Tabenu je mprka3aH TOAWIIHE (OHT YacoBa 3a CBaKW OOJIMK pajia

2. HM/bEBU YYEIbA:

— OcnocobbaBame yUeHHKA Aa CAaMOCTAJIHO 0abepe U MOCTaBU MEPHE IpeTBapayde U yTBPIU BUXOBY UCIIPABHOCT

— OcmnocobpaBame yueHHKa Aa IpeMa KOHCTPYKIHUjH U HAMEHH Pa3iiuKyje, o1a0dupa 1 ToBe3yje PeryiaTope U CepBOCHCTEME

3. HA3UB U TPAJAILE MOAYJIA IPEAMETA
Paspen: Tpehu/9eTBpTH

Pen.op

HA3UB MOAVYJIA

Tpajame Momyna (4acoBu)

1 MexaTpoHuka

70/64




HA3MB MOAVYJIA ncxoau IMPEINOPYUYEHU CAJIP’)KAJU / KIbYUHU ITOJIMOBU
ITo 3aBpmeTKy MOayna ydeHUK he OUTH y cTamy Aa: CAJIPXXKAJA
MexaTpoHuKa ® pa3NuKyje ¥ MOCTaBH MEPHE MpeTBapaye o KoHCTpyKIMja, KApaKTEpPUCTHKE M HAMEHA MEPHHX ITpeTBapaya:
® TPOBEpPU HCIPABHOCT M 3aMCHU HEHCIIPABHE MEPHE MpeTBapaye - OTHOpHH
® [I0JIECH ITapaMEeTPE MEPHUX IIpeTBapaya - KallallMTHBHH
e BpIIX W300p MEPHUX MPETBapayda U3 KaTajiora - HMHAYKTHBHU
® TIPUIPEMU H3BEIIA] O U3BPIICHOM MEpPEHY - HMHAYKIHOHM
e nocrasu uHTepdejc npema pauynapy A/Jl, Tajmep, 6pojay, cBa - OUTOCJCKTPOHCKH
Meperba IIPEKo pauyHapa, IPUMEHH PauyHap y Mepery - THE30CICKTpUIHN
e 00jacHH yJIOTy MOjeIMHUX eJIeMEHAaTa U3 CUCTEMa YIPaBbaha - MCXaHMUKH
- CNCKTPOMATHETHH
® [I0CTaBM 33JaTe BPEAHOCTU Y CHCTEMY YIpaBJbamha Ha OCHOBY
- XUApAYIUYHU
JKCJbCHHUX H3JIa3HUX BCIIMYMHA
- IHEYMaTCKH.

MPEABUIA IPOMEHY MU3JIa3HUX BEJIIMYMHA Y CUCTEMY YIIPaBJbaha
Ha OCHOBY 3aJIaTHX BPEIHOCTH M oj1abepe moTpedaH peryaaTop
pasnukyje yrunaj nponopuuoHansor (I1), marerpamnor (1) n
nmudepeniyjarHor (/1) nejcTBa Ha CUCTEM yIIpaBJbamka

youn gjoMuHaHTHO AejctBo [IN]] perymaTopa Ha OCHOBY
TIOHAIIAkha CTamba M3J1a3a CHCTEMa YIPaBbamba

MOBE3Yje elIeMEHTe CEpBOCUCTEMA M BPILIN lUXOBO TOCIIABAHE
TOBE3Yje eleMeHTe CHCTEMa ayTOMATCKe perylialyje U BpIIn
HBUXOBO MO/ICIIABAHE

e [IpuHUUI pasa MEpHUX IIpeTBapaya:
- momMmepaja
- Op3uHe (TaxoreHepaTop, EHKOAEP)
- cuJIe W Hallpe3ama
- TeMmeparype
- TpUTHCKA
- HHBOA
- IpoTOKa
- mosoxkaja (MEXaHWYKH MpeTBapadn, (pOoTOeNeKTPUIHH,
WHIIyKTUBHU W KallallUTATUBHU CEH30PH) .
e [IpoBepa u nozgemaBame napaMmeTapa MEpHUX NpeTBapaya
bnok-mmeme cucteMa ayToMaTCKOr yIpaBibatba U yJIora
MOjEIMHUX eJIeMEeHaTa
AHAJIOTHO ¥ TUTUTAITHO YIIPaBJbAkHE
Tect ¢yHKIUje U OJ3UB CUCTEMA
IIN/] ynpaBibame
Penejuu koHTpONEpH
OcHOBHY TT0jMOBH 0 fuzzy norutm
CepBocucreMu:
- MO3UIMOHH
- Op3uHCKH
e Perynanmja mpolecHHX BEIWYHHA: TEMIEpeTaype, MPUTHCKA,
MPOTOKA, HUBOA, BIAKHOCTH, OCBETJLEHOCTH HTA.




YIOYTCTBO 3A JUJAKTUUYKO-METOAUYKO OCTBAPUBAIGE ITPOTPAMA

Ha nouetky Mojiynia y4eHHKE YIIO3HATH Ca IMJbEBUMA M UCXOJMMa HACTAaBE, OJTHOCHO YUCHa, TUIAHOM Pajia U HAYMHUMA OllCHkhUBama. [IpeIMeT ce peanusyje Kpo3 TEOPHUjCKY
HacTaBy y yunoHHUIH. OJiesbehe ce He JIeNTH Ha TpyIIe.

N360p MeTona u o0wKa paga onpelyje HaCTaBHUK y 3aBUCHOCTH Off HACTABHUX Ca/iprkaja, CIIOCOOHOCTH | MOTpeda yueHuKa, MaTepHjaTHiX U APYrux yciosa. Kopucturu
BepOaHe MeTo/ie (MeTo/Ia YCMEHOT H3Jlarama 1 IUjajoliKa MeT0/1a), MeTO/Ie ICMOHCTpaIlHje, TeKCTYaATHO-WIIyCcTpaTuBHEe Metoe. [Ipemioxkenu o0nuny pajga cy ppoHTaIHH,
pan y Tpynu, paj y napy, iHIABUIyaTHHA PaJl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLHEIBLUBAIBE YYHEHUKA

Y HacTaBHM OpHjCHTUCAHO] Ka JOCTU3aly UCX0/a MpaTe ce M BpeaHYjy Mpollec HaCTaBe U yuewa, mocturiyha yueHuka (IpogyKTH yuemwa) U conicTBeHH paa. HacraBHuk Tpeba
KOHTHHYHPAHO J1a TIPaTH HAMpeaK yUYeHNKa, KOjU Ce OTJie/la y HAUMHY Ha KOjU YUSHHIIN MapTUINITHPA]y, KaKO MPUKYIIha]y MOJaTKe, KaKo apryMeHTy]y, eBaIyHpajy,
JOKyMEHTYjy uTa. Jla Ou BpenHoBame OMIIo 00jeKTUBHO U y (DYHKIUjU YUeHa, MOTPEOHO je YCKIaIuTH HUBOE HCX0/1a M HAUMHE OlICHUBambA.

CyMaTHBHO OLICH-UBALE j¢ BPEAHOBahE MOCTUrHyha yueHUKa Ha Kpajy cBake peann3oBaHe Teme. CyMaTUBHE OlICHE Ce JoOHjajy U3 KOHTPOJHUX WM MMCMEHUX PajioBa,
TECTOBA, YCMEHOT HCIUTHBAKba, CAMOCTATHUX WJIM TPYITHUX PaoBa YUeHHKA. Y MPOIECy OleHhUBaba HACTaBe y OJOKY MOXKEJBHO je KOPUCTUTH JHEBHUK Pasia YUCHHKA.

Y ¢dhopMaTHBHOM BpeHOBaWkY HACTABHUK O Tpebaio 1a mpoMOBHIIE TPYITHH [THjaJIoT, 1a KOPUCTH MHUTamka 1a Ou TeHeprcao nojaTtke u3 haukux uaeja, ali u Ja IOMOTHe
pa3Boj haukux ueja, Aaje yueHUIIIMA MOBpaTHE HHPOpMAaIHje, a moBpaTHe HH(popMalyje 1o0ujeHe o] yueHHKa KOPUCTH Aa MPUIIaroiy Noay4aBame, 0Xpadpyje yIeHuke 1a
OLICHY]y KBaJIUTET CBOT pazaa. M360p mHCTpyMeHTa 3a (OPMAaTUBHO BPEAHOBAKE 3aBUCH O]l BPCTE aKTUBHOCTHU KOja ce BpeIHYj€.



Ha3us npenmera:

YIIPAB/BAIBE CUCTEMOM KBAJIUTETA

lNopummu Gona yacosa:

teopuja: 70/64

BexoOe: 0

0110k Hacrtasa:(

MpakTHUYHa HacTaBa:(

Pazpen:

Tpehn/gaeTBpTH

nibeBu yuema:

Cruname 3Hama 0 KOHIENTHMA yIPaBJbamkha KBATHTETOM.
Cruname 3Hama o MehyHapoaaum cranaapauma [ISO 9000.
Cruname 3Hama 0 TQM konnenty 1 moaenuma TQM.
Cruname 3Hama 0 ajaTUMa KBaJIUTCTa.

Cruname 3Hamka 0 MEHAIMEHT TEXHUKaMa KOje YTHUY Ha KBaJHTeT.

Cruname 3Hamba 0 HAllMOHAIHO] CTPATETHju OJPIKUBOT Pa3Boja.

Cruname 3Hama 0 yckiIal)eHOCTH HallOHaIHE CTpaTertje yrpaBibamky OTHAL0M ca JupekTuBaMa EY.
Cruname 3Hama 0 yCKIal)eHOCTH HallMOHAIHOT MporpamMa 3aliTUTe MOTpoIava ca nupektuBama EY.
OBnagaBame CTPYYHOM TEPMHHOJIOTH]OM HEOITXOHOM 33 KOMYHHUKAIN]Y Y CTPYIIH.

TEMA nucxoau [TPEIIOPYYEHU CAJIP2KAJU / KJbYUHU [TOJIMOBU
[lo 3aBpuIeTKy TeMe YUeHUK he OUTH y cTamy 1a: CAIPXKAJA
Konuenr ynpasbarma ® MpCIHO3Ha IIPOMEHE y e KoHuenT ynpasibama KBAIUTETOM
KBaJINTCTOM ® TIO0CIIOBHOM OKPY)KEHY W YTHIIAj TEXHOJIOIIKOT pa3Boja Ha MeHayMeHTa y yIIpaBjbalkby KBAIUTETOM

MOCJIOBAHE
pasnukyje Be3e usmel)y nocinoBHuX QyHKIMja ¥ 3HaYaj KBAIMTETa
3a TPXKHIIHY TTO3UIIH]Y

MPEIO3HA YIIOTY ¥ 3HaUaj MEHAIMEHTA Y YIIPaBJbahy KBAJTUTETOM

Mebhynaponuu ctannapau
ISO 9000

MIPeTIo3Ha YIoTy M 3Ha4uaj IpuMere cepuje ctanaapaa 1SO 9000
00jacHU OIIIITE KAPAKTEPUCTUKE MEHAIMEHTA KBAJTUTETOM
(QMS)

YTBP/IY TPOILKOBE KBAJUTETA U MPEAHOCTH YBEICHOT CHCTEMA
YIPaB/bakhba KBAJTMTETOM

e Mehynaponuu crangapau ISO 9000

o Kapakrepucruke meHaiMeHTa kBanutera (QMS)

e TpOIIKOBH KBAJIUTETA U IPEJHOCTH YBEAECHOT CUCTEMA
yIpaBJbamha KBaTUTETOM

Konuenr u monenu
YIpaBJbaka TOTATHUM
kBasuteToM (TQM)

Mpero3Ha HacTaHak 1 pa3Boj TQM konienTa
pasnukyje pasnuuute mojaeie TQM
ynopelyje janancku, aMepuiKH U eBporicku mozen TQM

° KOHHGHT 1 MOJACIIN ylpaBJbakba TOTATHUM KBaJIUTECTOM

Aunatu 3a yrBphuBame
KBaJIUTETA

aHaNM3upa MPHUHITUIIE YIIPaBIbamkha KBAUTETOM (Y3POKOBambE,
pasiarame M pacro3HaBame MoJ[aTaKa)

aHaJIM3Wpa OCHOBHE ajaTe KBAJIUTETA: IHjarpaM TOKa IpoIlieca,
JUCTA 3a MPHUKYIJbamke ToJaTaKa, XMCTOTpaM 1 apeTo Arjarpam

e Auati 3a yrBphUBame KBanuTeTa:
- JMjarpam ToKa Ipolieca,
- ITUCTAa 3a MPUKYIUbamke MojaTaKa,
- XHCTOTpam
- TapeTo aujarpam

MeHalMeHT TeXHHKE KOje
YTHUY Ha KBAJTUTET

Mpemno3Ha pa3Boj HOBUX
MEHAIIMEHT TEXHHKA U YIPaBJbatha KBATUTETOM

e MeHaIMEeHT TEXHUKE KOje YTHIy Ha KBaJTUTET
e Monenu yHanpehema 3a10B0JbCTBa KOPHCHUKA




e TIperno3Ha MoJieln yHarpelema 3a10B0JLCTBa KOPUCHUKA

CucreM KBaJIUTETA Y ® MPEMO3Ha YJIOTY U 3HAayYaj KBATUTETa Y GOPMATHOM U e CucreM KBaIUTETa y 00pa3oBamy
o0Opa3oBamy He(opMaTHOM 00pa3oBamy
e [Iperno3Ha JeKIapalrjy o BUCOKOM o0pasoBamy (bomomcka
JeKIapaIyja)

® [Ipero3Ha yJoTy U 3Hadaj yBohema CUCTeMa KBaJUTETa y
00pa30BHUM OpraHH3allrjama

Crpareruja oap>KuBor e [IpENoO3HA 3Ha4a] HALIMOHAJIHE CTPATETH]je OIP>KUBOT Pa3Boja e Crpareruja Oqp>XKUBOT pPa3Boja M yIpaBJbamba OTIAIOM
pasBoja v ynpasjbarba ® [Ipero3Ha 3Havaj yckinal)eHOCTH HAI[MOHAHE CTpaTeTHje

OTIIaJIOM yIpaBJbamba OTIaA0M ca AupektuBama EY

[Iporpam 3amTure NOTpOIIAYa | @ Mperno3Haje 3Hauaj yCKiIal)eHOCTH HAIMOHATHOT Iporpama e HammonanHu nmporpam 3amThHTe MOTponraya

3alITUTE NOTpoIIaya ca gupekruBama BY

YIOYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPUBAILE ITPOT'PAMA
Ha moueTky cBake TeMe yueHHKe yIO3HATH ca IJbEBUMA U UCXOMMA, IUIAHOM Pajia U HAYMHUMa OlICHhMBamka. TeopHjcka HacTaBa MpeaMeTa ce pealnsyje y yYHOHUIIH TpU
4yeMy ce OfIeJbeH:E He JIeNIU Ha IpyIe.
[Ipenopy4enu 6poj yacoBa 1o Temama je cienehn:
e Konnent ynpasibama KBauTeToM (4 daca)
Mehynaponnu crannapau ISO 9000 (4 waca)
KonnenT n monienu ynpassbamba ToTasrHUM KBanuteToM (TQM) (16/14 yacosa)
Anaru 3a yrBphuBame kBanurera (14/12 wacosa)
MeHanMeHT TeXHUKE KOje yTHIy Ha KBanuTeT (6/4 daca)
CucteMm kBanureTa y o0pazoBamy (4 yaca)
Crpareruja oap>KUBOT pa3Boja U yrpasibamba oTnagoM (12 yacosa)
IIporpam 3amtute motpomaya (10 gacopa)

N360p MeTo1a 1 00IHKA pajia 3a CBaKy TeMy ojipel)yje HacTaBHUK y 3aBUCHOCTH OJ] HACTABHUX CaJipKaja, CIIOCOOHOCTH ¥ MoTpeda yueHNKa, MaTepHjTHUX U JIPYTUX YCIIOBa.
Kopucturu Bepbanne merone (MeToa YCMEHOT H3Jlarama u AHjalollka MeTo/1a), MeToe JEMOHCTpPaLje, TeKCTyalTHO-uiIycTpaTuBHe Metoe. [Ipeanoxenn odnunum paga cy
(hpoHTANHU, pajl y TPYIH, pall y Napy, AHAUBUIYATHU pajl.

YIOYTCTBO 3A ®OPMATUBHO U CYMATUBHO OHEILbUBAILBE YUEHUKA

Y HacTaBM OpHjEHTUCAHO] Ka JOCTU3alky UCX0/a MIpaTe ce U BpeaHYyjy MPOoIleC HaCTaBe U yuewa, MocTUrHyha yyeHrka (IpoAyKTH yuerma) U coricTBeHH pal. HacraBHuk Tpeda
KOHTHHYHPAHO Jia MPaTH HalpeIaK yuYeHHKa, KOjU Ce OrJie/ia y HaUMHY Ha KOjU YYCHHIIM NapTUIUITNPAjy, KaKo IPUKYIba]y MoJaTKe, KAKO apryMeHTY]y, eBallyupajy,
JOKyMeHTYjy uT/. Jla Ou BpeHOBame OWII0 00jeKTUBHO U y (QYHKIIUjH YUeHa, MOTPEOHO je YCKIaIUTH HUBOE HCX0/1a M HAUMHE OlCHUBambA.

CyMaTHBHO OLICH-HUBakE j€ BpeHOBamhe NOCTUrHyia yueHnKa Ha Kpajy cBake peainzoBane TeMe. CyMaTuBHE OIleHe ce 100Hjajy U3 KOHTPOJIHHUX WM MHICMEHHX paslioBa,
TECTOBa, yCMEHOT NCTIMTUBAKA, CAMOCTATHIX WM IPYIHUX PafoBa YUeHHKa. Y MPOIecy OLCHhUBamha HACTABE Y OJIOKY MOMXKEJHHO j€ KOPUCTUTH JHEBHUK paja yUCHUKA.

VY ¢opmaTtuBHOM BpeHOBaWKY HACTaBHUK OU TpeOaIo Ja MPOMOBHIIE TPYITHH AWjaJIor, 1a KOPUCTHU NUTamka 1a Ou reHepucao nojatke u3 haukux uieja, aiau U a IOMOTHE
pa3Boj haukux uneja, Aaje yueHUIMMA MMOBpaTHE HHPOpMAaIHje, a oBpaTHe HH(popManyje To0HjeHe o] yueHHKa KOPUCTH Ja MPUIaroAu NoAy4aBame, 0Xpadpyje yIeHuKe 1a
OLICHY]y KBaJIUTET CBOT paa. M3060p nHCTpyMeHTa 3a (OPMATUBHO BPEAHOBAE 3aBUCH O]l BPCTE AKTUBHOCTH KOja C€ BpelIHYje.



