Ha ocnoBy unana 67. craB 3. 3akoHa 0 OCHOBaMa cucteMa o0pa3oBama 1 BacnuTama (,,Ciryxoenu rmacauk PC”, 6p. 88/17, 27/18 — np. 3a-
koH, 10/19 u 6/20),
MuHmcTap mpocBeTe, HayKe U TEXHOJIOMIKOT pa3Boja JOHOCH

IHPABUJIHHUK

o nonyHu IIpaBuiHNKa 0 IVIAHY M IPOrpaMy HACTAaBe U yYela CTPYYHHX NpeaMeTa cpelmer CTPY4HOr 00pa3oBama y
noApy4jy paga MamuHcTBo U 00pajga MeTajia

Ynan 1.
VY IlpaBuiIHMKY O IUIaHY W IPOrpaMy HACTaBE U y4e€ra CTPYYHHX IPEJMETa CPEAEr CTPyYHOr 00pa3oBama y Moapy4jy pajsa MammHCcTBO
n obpazna merana (,,Ciryx6enu rmacauk PC — IIpocsetHu rmacHuk”, 6p. 9/20 u 13/20), mocie miaHa u porpaMa HacTaBe M ydema 3a 00pa3oBHH
npoduI aBHOMEXaTPOHUYAP, JOJaje Ce IUIaH U IPOrpaM HACTaBe U yueHa 3a 00pa3oBHHU MPOQUII MAIIMHCKH TEXHUYAP 32 KOMITjYTEPCKO KOHCTPY-
Hcame, KOjU je OMIITaMIIaH y3 OBaj IPABUIIHUK M YHHU HErOB CACTABHHU JI€0.

Ynan 2.
ITnan u mporpam HacTaBe M yuera 3a 00pa30BHH NPOQMII MAIMHCKH TEXHUYAP 3a KOMIYTEPCKO KOHCTPYHCAme OCTBapyje ce Uy CKiIaLy ca
Pememem o ycBajamy cTaHgapia KBanudukanyje ,,MamnHCKN TeXHAIap 3a KOMIjyTepcko koHcTpyncame” (,,Ciayxbenn rmacank PC — IIpocser-
HU 1acHUK”, 6poj 19/20).

Yoan 3.

JlaHoM cTymama Ha CHary OBOTI IIpaBWJIHMKA IpecTaje Aa Baxku [IpaBHIIHMK O HACTaBHOM IUIAHY W IpOrpamy 3a CTHLame oOpa3oBama H
BaCIIUTakba y TPOTOJUIILEM M YETBOPOTOAUIILEM Tpajamby y CTPYUYHO] HIKOJNHM 3a MoApydje pama MammHcTBO M 0Opama merana (,,CiryxOeHn
miacHuk PC — IIpocernu racHuk”, 6p. 3/93, 1/94, 3/95, 1/96, 8/96, 5/97, 20/97, 6/98, 8/98, 3/99, 1/01, 9/02, 9/03, 22/04, 1/05, 7/05, 12/06, 9/13,
11/13, 14/13, 11/15, 21/15, 1/16 u 6/18), y neny koju ce OMHOCH HAa HACTABHHM IUIaH M HACTABHHU MPOrPaM CTPYUYHHX MPEIMeTa 32 00pa30BHU MPO-
(U MaIIMHCKY TEXHUYAP 32 KOMIIjyTEPCKO KOHCTPYHCAE.

Y4eHNIHU yIUCaH! Y Cpelby MIKOTY 3aKJbYYHO ca mkoickoM 2020/2021. roquHOM y OAPYYjy pana MamuHCTBO U 00pajia MeTana 3a oopa-
30BHHU NPOQHIT MAIMHCKU TEXHUYAP 33 KOMIIjYTEPCKO KOHCTPYHCAme, Y YETBOPOTOAMIIBEM Tpajarby, CTHIy oOpa3oBame 1o [IpaBuiHuUKy 13 cTa-
Ba 1. OBOT WiIaHa, HajKacHHje 10 Kpaja mxoicke 2024/2025. roqune.

Unan 4.
OBaj MpaBUITHHK CTyIa Ha CHAry HapeIHOT JaHa of AaHa 00jaBibHBama y ,,CirykOeHOM TacHUKY PemyOmuke Cpouje — [IpocBeTHOM IIIacHUKY .



3a oOpazosun npodua MamuueKkn TeXxHu4uap 3a KOMNjyTepcKo

I TIJTAH HACTABE U YUEIA

KOHCTpyHCambe™®

I PA3PE]L 11 PA3PE]L 111 PASPEL IV PA3SPE/L YKYIHO E
HEAELHO FOANIIILE HENEBHO [T NG HEAEBHO roAnuILe HE1EBHO FOARITLE rOAHIILE
T|B[IIHT| B |[IIH T|B|HH| T B |IIH T | B |[IIH T B|IIH| b T | B |IIH T B |lIH| b T B [IIH| b
SR Tt 10| 5 370 185 706 | 4 | 259|222 | 148 3 [ 10| 6| 105 |350(210 | 60 3 8] 6 96 | 256 |192) 60 | 830 |1013| 550 [ 120 | 2513
NPEJIMETH
1 Iikn:m.ru_]a W 3aurmHTa 2 74 74 74
BKIBOTHE CPEHiE
2 ]‘CXIII.I'{I\'D [.lp'ram.: ca 4 148 148 148
HALPTHOM TEOMETPIJOM
3 IMamuHckn Matepijam 2 74 74 74
4 [Mexannka 1] 1 37| 37 37 37 74
5 [Texunuxa dusmka 3 11 111 111
6 [Texnonornja obpane 2 74 2 74 148 148
7 |Mexannka ca Mexannsmima 211 74 | 37 74 37 111
8 |Ornoproct matepujana 1] 1 37 | 37 37 37 74
9 IMamuHeK eiemMeHTH 211 4 | 37 2 1 70 |35 144 | 72 216
10 JKomnjyrepesa rpaduka 3 111 111 111
fi [ORoipERIcE N 3 105 60 3 96 60 201 120 | 321
lc/IEMEHATA H KOHCTPYKILIja
12 |Texnonomsn nocrymin 2 70 70 70
Texnonorija MexaHnuknx %
13 criojena 1 2 35 70 1 2 32 64 67 134 201
14 [Konctpyneaibe 2 3 64 96 64 9% 160
15 [ |pakTiana HacTara 4 148 6 210 6 192 550 550
16 |, Ipeayseruunmio 2 70 70 70
|62: H3LOPHH ITPOI'PAMH 2 70 2 64 134 134
HaGophu nporpam npesa
I Juporpamy odpasosror 2 70 2 64 134 134
npodiia
- 3 105 3 96 . 830 7 2513
Viynno A2+b2 10| 5 370( 185 T 5| 4 |259 | 222|148 l¢-+5) 1|6 (**175) 350 210 | 60 (**5) 8| 6 (**160) 256 (192 60 (++964) 1013| 550 | 120 (**2647)
Vrynuo A2+B2 15 555 16 629 I 19 (**21) 725 (**795) 17 (**19) | 604 (**668) 2513 (**2647)

Hanomena: * [Toapazymesa peain3aiinjy HacTaBe KPo3 TEOPHJCKY HACTABY. BekOe, MPAKTHIHY HACTABY M HACTABY ¥ OJI0KY
** Yyennk Oupa npeaMer ca amcre H300pHUX onmTeoOpasoBHUX WK CIPYUHHX peiAMeTa




1 TIJIAH HACTABE U YUEILA
3a obpazoHn npoua MamnHCKN TEXHHYAP 32 KOMIjYTEPCKO KOHCTPYHCAE
Kajia ce peaiu3yje no AyajiHoM Moaeay™

I PAJPE]L 11 PASPE]L I PASPLE]L IV PASPE]L VKY¥YIIHO X
neaeLIo roanmiLe HeaeLIo TOAHIIILE HeaeLIo rOAHITILE HeaebHo TOARITILE roanunLe
| BINHT| B [UH | T | B [¥YKP|T |B|IlIH T | B | YKP T B |[YKP|B]| 1 B |YKP| T B |YKP| b T B [IIH{YKP| b
a2 OBABE IR CIEYTIEME | ygl 5| |a70f 285 7| 6| 4 [259]222] 148 3 (0] 6 | 105 [350 20060 3 [ 8| 6 | 96 |256]192] 60 | 830 [1013[148] 402 [120] 2513
IPEJIMETH
1 Eronorija v sammmra 2 -4 24 =4
fruBOTIE Cpeanie
2 [Texunuko uprame ca 4 148 148 148
HAUPTHOM TEOMETPIOM
3 Mawmickn marepujain 2 74 74 74
4 [Mexannka 1]1 37| 37 » 37 74
5 [Texunuka duwrsuka 3 111 111 111
6 [Texuoaornja obpane 2 74 2 74 148 148
7 [Mexannka ca mexannsmnma 2 1 74 |37 74 37 111
8 |Omopuoct matepujana 1 1 37137 37 37 74
9 IMatickn eremMenti 2|1 74|37 2 1 70 35 44 | 72 216
10 JKommpyrepeka rpadinka 3 111 111 111
Mozgeanparme MalmuHeKHx
i esiemenaTa i KOHCTPYKLULA b s 50 3 % S0 an 2
12 [TexHoa0mKn nocTynun 2 70 70 70
13 'I‘cx_lm,mmja MEXAHHUKHX 1 2 35 20 1 2 32 64 67 134 201
cnojesa
14 JKonctpyncaise 2 3 64 | % [} 2% 160
15 [IpakTHana nactasa 4 148 [ 210 6 192 148) 402 550
16 [Tpeny3eTHnmBo 2 70 70 70
b2: H3BOPHI ITPOI' PAMH 2 70 2 64 134 134
Habopun nporpam npeva
I [nporpasy oOpasosHor 2 70 2 64 134 134
npodmaa
3 105 3 96 830 2513
¥rynno A2+b2 10| 5 370| 185 715 | 4 |259(222( 148 (*¥5) | 6 (**178) 350 | 210 |60 (**5) 8 6 (**160) 256 ( 192 | 60 (++964) 1013 1481 402 mi{**zw)
¥rynuo A2+b2 15 555 16 629 19 (**21) T25 (**795) 17 (**19) 604 (**668) 2513 (**2647)

Hanomena: * Jlyanuu Mozien nojipasymMena pealin3atinjy HacTage Kpo3 TeOpHjCKY HACTARY. YUEHbe KPO3 DAL KOJL NOCH0aBIa, rewkOe, NPAKTHYHY HACTABY M Yuethe Kpo3 pan y Gioky
#% Vuennk Gupa npeamer ca aucte u3bopHux onurreoGpaloBHUX MK CTPYHHUX NporpaMa




Jluera u360pHIX NPOrpaMa npema nporpamy o6pasoBHor npoduia
Po Jluera u3dopHHUX nNporpama PASPER
PHIX PO I m ] | 1V
CTpyuHH NpeiMeTH
l. AIOWTHBHE TEXHONOTHje 2 2
2 YnpaBibake CHCTEMOM KBaJINTETA 2 2
3 MexaTpoHuka 2 2
O6anun 06pa3oBHO-BACMIUTHOT Paja KOjHMA e OCTBAPYjY 00aBeIHH NpeaMeTH, H300PHH NPOorpaMu H AKTHBHOCTH
I PASPEJL 11 PA3PE]] 11 PASPE]] IV PA3PE] YKVYITHO
HacoBa yacoea Hacopa yacosa HacoBa
Yac o/1e/beHCKOr cTapeinie 74 74 70 64 282
JonatHu pan * 1o 30 1o 30 no 30 1o 30 1o 120
JonyHcku pan * 1o 30 1o 30 1o 30 10 30 1o 120
[Mpunpemuu pan * 1o 30 ao 30 ao 30 no 30 1o 120
*Axo ce ykaxe norpeba 3a oBuM 00n1KLIMMA pasia
I PABPE]L Il PA3PE]] 11l PA3PENL IV PA3PE]]
yacosa yacopa uacosa yacosa
Biccissnsint 5% 05 10 5 HACTABHHX 10 5 HACTABHHX
KCKyp3Hja 210 3 pana 210 5 nana i i

Je3nx JIPYTOT HAPOJda WITH HALIHOHAITHE MaltbHHE €a eNeMEHTHMA HALLHOHATIHE KYNITYpe

2 uaca HeJlefbHO

Tpehu cTpanu jesuk

2 yaca HefesLHO

Jlpyru npeameTh *

1-2 uaca Hejle/LHO

Creapanauke 1 cnodo/1He aKTUBHOCTH YUeHUKa (XOp, CeKLHje U Apyro)

30-60 yacosa rojuilHe

I[p}’IJITBeHe AKTHBHOCTH — YHEHHYKH TIApaaMenT, YHeHHYKe 3aapyre

15-30 vacosa roguime

KyaTypHa 1 jaBHa nenaTHOCT 1Ko

2 panHa naHa

*[lopex HABEACHHX HPCAMETA LIKO/A MOKE 18 OPraHu3yje. ¥ CKIaly ¢a OIpe/Ic/beibHMa YUCHHKA, (MK ITaTHBHY HACTABY M3 IPCAMCTA KOjH ¢y YIBPlCHI HACTABHUM [LIAHOM JAPYIHX 00pa3zoBHIX npoduia
HETOI MM JIPYTOr NOAPYUja pala. Kao M Y HACTABHUM [L1IAHOBHMA FMMHA3KE, HIIH 10 NPOIPAMHMA KOjH CY HPETXO1HO J10HETH.

OIZTBapHBSH:E INKOJICKOr nporpama no Heaesama

I PA3PE]L 1l PABPE[L 11l PA3PE]] IV PA3PE]]
Pa3spenHo-uacoBHa HacTaBa 37 37 35 32
MenTopcku pan (Hactasa y 010Ky, npakca) 0 0 2 2
O0aBe3He BaHHACTABHE AaKTHBHOCTH 2 2 2 2
Marypeku uenur 3
YKynHo paxHux Hejie/ba 39 39 39 39




IToaena oAeLelsa ¥ PPYNe 3a peanusaunj

¥ WKOJICKOM CHCTEMY

o npeaMET/MoLY N ToaMmiLK hona yacoea 6poj yyemuka y
§' pexbe TpakTHYHA HACTaBa ¥ CPYNH =10
=3 3acTana GRoky
I TexHHYKO LPTAkE ¢l HAUPTHOM TECMETPHjCM 148 15
MexaHHxa 37 15
II | Mexaunuxka ca MEXaln3MHMa 37 15
MauIMHCKH eNneMEeHTH 37 15
Komnjyrepcka rpaduxa 111 15
[TpaKTHvHA HACTABA 148 10
Il | MatisKcKky enemeHTy 35 15
Monenupasse Mautuckux eneMenaTa U KOHCTPYKLHja 105 60 15
TeXHONOrHja MeXaHHMKHX Cliajera 70 15
IMpakTHYHA HacTaBa 210 10
[Tpeny3eTHUIITED 70 15
IV | Mojenupatbe MalIHHCKUX eNeMeHaTa H KOHCTPYKUH]a 96 60 15
TexHonoruja MexaHH4KHX ¢rojena 64 15
Konctpyncane 96 15
IpaKkTHYHA HacTaBa 192 10
[ogena oae/beta y rpyne 3a peanniaunjy npema 3aKoHy o ZyanHoM oGpalopamy
NpenMeT/Moayn TOAHIIREY GORA "acopa opoj
o Bekbe NpaKkTHYHa | yueme HACTABA ¥ | YUCHMKA
2, HacTaea xpa3 Gnoky y TpYyTH -
é pan ity
I TeXHHMKO LUPTaIsE Ca HALPTHOM CEOMETPHDM 148 15
MexaHHxa 37 15
Il MexaHHXa ca MeXaHH3MHMA 37 15
MAMMHCKH ENEMEHTH 37 15
Kommjyrepeka rpaduxa 111 15
TIpakTiula 8¢ TaEL 148 10
[II | MatxHCKH eneMeHTH 35 5
Monenupase MAIIHHCKHX €N1eMEHATa H KOHCTPYKUNja 105 60 15
TeXHONOrHjd MEXAHHYKHNX CIIOIERBA 70 15
[MpakTH4Ha HacTaBa 210 10
I[lpeayseTHHIITED 70 15
IV | Monenvparse MAUIHHCKHX elleMeHaTa H KOHCTPYXKUH]a 96 60 15
TeXHON0rHja MeEXaHHUKHX <TIojeRa 64 15
KoHcTpyHcane 96 15
[TpakTiuHa HacTaga 192 10




A2: OFABE3HH CTPYYHH INPEIMETH

Hasus npeamera: EKOJOTHJA U BAHITHTA “KHBOTHE CPEIHHE

1. OCTBAPHBAIBGE OBPA30OBHO-BACIIHTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTaBa Bexbe [NpaxTHuHa HacTaRa

Hacrasa y 60y VKynHO

I

74 0 0

0 74

2. ILJbEBH YUEIbA:

- IlpouwmpuBaie 3Hama 0 NpeaMeTy HCTPAKMBALA U 3HAYA]Y SKOJIOTH]E.

- Cxearame cTpyKTYpe exocucrema / Guocdepe v npolieca Koju ce y HhUMa O/IBHjajy.
- PasymeBamse 3Hauaja OMOaMBEP3MTETA 33 ONCTAHAK JKUBOTA HA 3eMJbH.

- HpOLI.IHpHBﬂH;C 3Haka 0 0JJHOCY 4YOBEKa npema H(HBOTHOj CPCAHHH.

- VYnozuaBarse ca nojMoBuMa 3arahersa M TOKCHKOJOTH]e.

- ¥ nosnapame caszarahusarbem Bas/yxa, BOJIE M 3eMJbHILITA W MEpama 3aluTuTe

- VYnozuaBarse ca paauoakTHBHUM 3arahusarsemM, OHONOWKHM edekTHMa M Mepama 3allTHTe O/ paaujauuje
- VYnosnasame ca u3BOpHMa 3arahuBarba XpaHe U Mepama 3allTHTe XpaHe o/l 3arahusatba,
- Yno3snaeamwe canpuHLMIIAMA MOJHTHKE M MPABA 33 3aLITHTY JKUBOTHE CPEHE.

- Vnozuaeame ca OG.TIHU.HME] npahcn;a NpOMEHA KBAJIHTCTA W 3ALUTHTE dKHBOTHC CpPeAHHE.

3. TEME, HCXO/IH, IPENOPYYEHH CAAPAKAJA H K/bYUHH ITOJMOBH CAJIPIKAJA

Pazpen: llpsu

loauuwen dona yacosa: Teopuja: 74 uaca:

TEMA

HCXO/1HU
Ilo zaBpiueTky Teme yueHuk he OUTH y cTamy aa:

NIPENOPYYEHH CAAP/KAJH / KJbYYHH [IOJMOBH
CAJIPHKAJA

OCHOBHH TMOJMOBH €KONIOTH]e

AethruHHIIE NPE/IMET HCTPAKUBAKLA M 3HAYA] EKOJIOTH]e

ofjacHu CTPYKTYpy ekocucTema

o0jacHu npotiece KOjH Ce OMIPaBajy y eKoCHCTEMY

aHanusupa mehycoGHe oqHOCe opraHM3ama y JaHLMMa HCXpaHe
oGjacHu cTpykTYpy OHOoChepe

aHanu3upa GuoreoxemHjcke LUMKIyce y Suocthepu

yTEphyje 3Hauaj GHOAMBEP3NTETA 3a ONCTAHAK XHMBOTA HAa 3eMJbH

Jledmununja, npesiMer UCTpakHBara U 3Ha4aj eKONOrHje
CrpyKkTypa eKocHcTeMa

[Mpouecwu koju ce oaurpapajy y eKOCHCTEMY
buoausepsuter

Buocgiepa Kao jeIMHCTBEHH €KOJIONIKH CHCTeM 3eMibe

YoBeKOB 0JHOC NpeMa
JKHBOTHO] CPE/IMHH
(anTponorenu hakrop)

ofjacHH NOjMOBE JKHBOTHA CPEAHHA W AHTPONOTEHH (hakTop
ofjacHu HeraTHBaH yTHLA] HaBede KIacH(HMKALIM]y eKOJOLIKHX
(hakTopa 4OBEKa HA IKUBOTHY CPEIANHY

AuBOTHA cpeiMHa W eKOMOILKH (aKTOpPH
Knacudmkaumja exonowmkunx dakropa




YTulaj pa3eoja UOBEHAHCTEA HA *KHBOTHY CPEINHY MOOATHO K
NIOKA/IHO

[TpomeHe y 5KMBOTHO] CPEIMHM MO YTHULAJEM HOBEKA: TPOMEHE
¢UIMYKNX YCIIOBA CPEAMHE, NPOMEHE Y CACTABY JKUBOT CBETA,
MHTPOAYKLIM]A.

3araljerse M TOKCHKONOTHja

ofjacHy nojMoBe 3arafere U 331IITHTA KUBOTHE CPENHHE
08jacHH NOJMOBE TOKCHH H TOKCHKOJICTH]A,

KITacHprKyje TOKCHKAHTE H TOKCHYHE edeKTe,

o6jacHn MOryfiHOCT HEeYTpanM3anHMje WTETHOr AEJCTBA TOKCHHA
ofjacHM 3Ha4aj ynpae/batma pUIHLMMA

Hseopu 1 BpeTe 2araljueama XMHBOTHE CpeanHe

¢ Tokcuxonoruja H eKOTOKCHKONOrHja, KnacudUraLmja

TOKCHKAHATA

Torkcuunn edpexTy - BpeTe H HAYUHN TPOBAA, MYTATEHO,
KAHLIEPOreHO M TEPATOTeHO NEjCTRO

3apaecTeeHe nocneayue (HEPBHH, UMYHH, EHAOKPHHH CHCTEM)
moryhHoCT HeyTpanHialHje

PU3aKLy - yNpaB/babe, XEMUJCKH YAeCH (AKLMASHTH)

3araljusatbe K 3alTHTa
BA3AYXA

¢ HapejJe MiBope H Knacudukyje saralyjyhie MatepHje v pasayxy
o 0BjacHM HACTaHaK K MOCAENHLE O30HCKHX PYNa, KUCENHX KHIa B

edekTe cTaknene damte
objacHH Be3y H3Mehy caoGpahaja 1 3arabeHOCTH Ba3dyxa, HaBeOe
moryhHocTH xopuurhietha ¢KONOLIKOT FOPHBA

¢ objacHn npoSnem rnodanyor saralsame
¢ objacHn nocneuue A¢jcTBA HA OWIBHH H XHBOTHELCKH CBET H

JBYACKO 3ApaBIbe
objacau Moryhic Mepe 3awTHTe Basayxa o4 3araljiBarsa

HseopH 3arahersa, knacHdpukauuja sarahyjyhinx matepHja n
BHXOBH &PEKTH

[Mocneauua zarabewa: edexaT cTaknere Salte, KUCENe KULUE,
O30HCKE pyne

« YTHUaj BpeMeHa U KIIHMe Ha aeposaralicee

BasaywHu u konHeHH caobpahaj u saraljueame Basgyxa
EHepreTcka MOTPoLIbA CaBPEMEHOT YOBEKA, OOHOB/BLHEH H
HeOOHOBILHEH pecypcH, GHoaHzen

Edertn zaraljerba Ba )KWBH CBET M 3APABRIBE JLYAHN

Mepe 3awITHTe Basayxa off 3araljubarba, MPOMHCH
ABHOKOMITAHH]a

o 3aralieHoCT BA3AYXA Y JOKANHO) CPeIHHY
3araljuBatbe K 3alITHTa BOJA » Hapede M3Bope 3arafuBatba BoJe H KnacHHKyje kaTeropHje pona e H3eopu 3araljueatba Boga, oapelHpate KBATHTETa BOJE
Kao EKHBOTHOT pecypea O KBAJIHTETY ¢ Hauuny saraljuBarea: Xemujcko, GHONOWKO, PHIHUKO
» pasliHKYyje NPUPOOHO, XeMHjCKO, GH3NUKO H OHONOWKO 3arahieame | o 3araljueame Boae myTeM saraljeHor Basgyxa
BOAA ¢ Hauunan 1 Merone npeunmhiapaia oTnafHUX Boaa
» objacHn noeesaHocT 3arafjuBalba Ba3Oyxa H BOOS M 3HaY4j ¢ KcHTpona xBanuteTa Bofe Y JIOKANHO] CPEAHHH
npeunwtiapaka OTNAAHKUX BOOa ¢ Mepe 3awTHTe Bona ol 3araljuBaa
s pasNHKyje KaTercpije Boga y3 nomoh GuonHaHKaTOpPA
3araljupaee 1 3aITHTA » ofjacan kpuTepHjyMe 32 oApelMBAE KBATIMTETA 3EMILHLITA, s Kpanurer 3emM/bMIITA M KPUTEPH]YMH KBANHTETA
IEMJBHLUTA HauywHe 2arabuBarma 1 YrpOKasarha 3eM/bUIUTa o Hauunaw zarafjusama seMmspuiuta
« ofjacHn Mpofinem AENOHOBAA YBPCTOT KOMYHANHOT H QNACHOT » Uepcre oTnaaue MaTepuje n3 rpana, onacHe MaTepuje
OTNAfa M 3HAYA] CMAFHBAA KOMMYHHE KOMYHAITHOT OTIana + (Ofpana, ynpar/mate, Npepana M ASMOHOBAE, OTNANHHX

0fjacHM 2HAYa| PEUMIITAKA H MPUMEHE MEpP4 34 JAlUTHTY 2eMJBHLITA
on zarafueama

MATEpHja, CAHUTAPHE NENOHU]E
[Tpou3BOAHM NPOLECH ca MaEe OTNANA, PELIMKITDKA - TIOjaM,
[MpHMEPH

PaguoakTueHO 3arahueame 1
3AITHTY

» JeduHUlIE NojaM paaHjandje,
* HABE[E BPCTE H W3BOPE paanjanuje (MPUpOaHe H BELUTAYKE)

PagHoakTHBHOCT, U3BOPH H BPCTE pajHjalldje, TIPHPOAHA H
BEITAYKE PANHOAKTHBHOCT




HaBefle NOCNeIMLE PAAHOAKTHBHOr 3araljHBatba JKHBOTHE CPELHHE
u rnoGanHu npolneM HykneapHor oTnaxa

HABENE MEPE JALITHTE M HAYHHE KOHTPONE paaAHjalije ¥ MHBOTHO]
H PajHOj CPeaUHM

¢ [locneaMue panMoakTHBHOC 3arahupaiba [0 JKHBE CHCTEME
o Hyxneapuu otnan - nojam M xacngixaumja, rnoGannu

npobieM NENOHOBAKA
Mepe 3alUTHTE O pannjauMje ¥ MUBOTHOj H PARHOj CPEAHHH,
AO3ZBQJECHE N03E 3paYeha

3araljupaiee M 3alUTHTA XpaHe

pasnuKyje GHINGKO, XeMU]CKO, GHONOWIKO U PAAHOAKTHBHO
3arahupame xpaHe,

o ofjacun 3apaBcTReHE edexre 3araljene xpane
» painuKyje Mmorylie Mepe n HAYHMHE 2AITUTE XpaHe oA 3araljuearsa n

ofjjacHW 3Havaj 3ApaBe HeXpaHe
H3paAH CONCTBEHH HEAE/BHH jenoeHuK 623upan Ha NpUHLMOHMA
3/lpaBe HexpaHe

s Hauunw sarafjusama xpane
« Edextu saraliene xpane Ha opranusam, Guoakymynaupja
s Mepe 3awTuTe Xpane of 3araljueama, 3Ha4a) 3APABOr HAMMHA

HCXpaHe

[TpaBo W 3aKOHCKA perynaTHea
3a 3alUTHTY JXMBOTHE CPEAHHE

06_] ACHH BAXKHOCT 3AKOHCKOT peryiicaka 3allTHTE H O4YBaHa
WHBOTHE CPEeIHHE

o [lpago Ha 3ApaBy KHBOTHY CPElHHY
o YcTae PenyGnuke CpOHje, Apxycka KOHBEHLIHja, Beuka

KOHBEHLIH|a 32 3alITUTY 030HCKOT oMOTaua, MoHTpeanckn
npotoxon, LIMTEC koueeHurja, HATYPA 2000, lyHaecka
KoMHcHja, CaBcka KOMHBCHja

OkBHpHA KoHBeHUHja YH o npomeHu knume u Kjoto npotekon
3aKcH O 3AWTHTH NMpHpoie

MOHH'DOpHHl" CHCTEM H
JAWTHTA NDPRApODC

AedHHHLIE NojaM MOHHTOPHHTA, HaBee BPCTe M 3HaYaj
MOHHTOpHHTa

¢ Hapeje 0GNHKe 3alUTUTE NPHPOAE H NPUPOAHUX AoGapa
¢ Hapejne o0nHKe GHOMOHHTOPHHTA 2a Npalicibe 3araljeHocTH

BasJyxa, BOAE H 3EM/bHLUTA ¥ OKPYKEHY

MOHHTOPHHT, 3HAYAa] H BPCTE
3alTyHTa NpHpoAe M NPHPOIHHX ZoGapa - HALKWOHANHY NapKOEBH
W NPUPOJHU Pe3epBaTH

4. YITYTCTBO 3A THIAKTHYKO-METOTHYIKO OCTBAPHBAIGE ITPOTPAMA

Ha NOYETKY CRAKE TEMC YUCHHKE YIIOIHATH €A UWBCEHMA H HCXOOWMA, NNaHOM paia i HaAUHHHMAE CUCH-HBAKA.

[NpeameT ce peannsyie Kpo3s TEOPHJCKY HACTABY Y YYHOHHLM NMPH YeMy Ce Ofe/betbe He e Ha rpyne. [Ipenopydenn Gpoj yacosa no TeMama je cienehu:
OCHOBHH NOjMOBH ekonorHje (8 vacopa)

YoBeKOB OAHOC MpeMa JKHBOTHO] CPenHHN {aHTponereHy gaxrop) (8 vacoea)
3araheme u Torcukonorija (8 vacosa)

Jaraljuearee 1 3auTHTA Bazayxa (14 yacora)

3araljuparee M 3alUTHTA BOJIA KAO JKHBOTHOT pecypea (8 yacosa)

Jaraljuearee 1 3auTuTa 3eMibMITa {8 Yacosa)

Panuoaxrueno zaralueasse u sawruTa (6 uacosa)

3araljueaiee 1 3aTHTA XpaHe (6 yacopa)

[MpaBo 1 3aKOHCKA PEryNaTUBA 33 JAIUTUTY KUBOTHE Cpeine (4 waca)
MouuToprHr cucTem W 2awThTa npupoae(4 yaca).

Tpunuxom peanu3aumje TEMa OCIOHHTH C€ HA NPEI3HALA YHEeHUKA 13 dM3uke, xemHje u 6nonoruje. [Tpenopyka je aa ce HABOAE NPHMEPH W3 [TPAKCE ¢4 NOCEOHHM AKIEHTOM
Ha zaraljerbe )MBOTHE CpealHe UHAYCTPUjCKHM OTIAA0M.




H3Bop MeTena H obnyka paga 34 caky Temy ogpeljyje HacTaBHHK Y 3aBHCHOCTH OJ HACTABHHX cafpikaja, criocofHOCTH M moTpeba y4eHHKa, MaTEPHjaHUX H APYTHX yC/IoBa.
KopucTuTty BepGante meTone (MeTeNa YCMEHOT HIAraka M AHjaNollKka MeToa), METORE BEMOHCTPAaLH]e, TEKCTYATHO-WTYCTPaTHBHE MeTone. [peanmkeny oBnuui pana cy
¢poHTanHu, paz y rpynu, pan y napy, unaMeMayanyd pas. Takobe, npenopyka je npUMeHa NpojeKTHe HACTAEE, @ HEKE 04 TEMa MOTY GUTH: peuMKNDKka OTNafHOT MaTepHjana
¥ HHOYCTPHjH; OZPIKUBH pa3eoj X MHOycTpHja 4.0,

5. YII¥YTCTBO 3A POPMATHBHO H CYMATHBHO OLIEBHBAILE YUEHHKA

¥ HacTaBH OpPHjEHTUCAHO] Ka NOCTH3IAKY HCXONA NpaTe ce M BPpeHYjY NPOLEC HACTABE U yuera, mocTuriyha yuennka (MpoaykTu yuewa) n concteexu paj, Hactapuuk TpeGa
KOHTHHYMPaHO /i3 TIPATH HANPENAK y{eHHKa, KOJH CE OTIela Y HAUMHY HA KOJH YMEHMLIM NAPTULMNMPA]Y, KAKO MPUKYILba]y NONATKES, KAKO APTYMEHTY]Y, €Balyupajy,
nokymenTyjy uta. Jla 6u speanosarse Guno ofjexTHEHO M Y DYHKUMjH yuersa, noTpebHo je yCKNaauTH HHBOE HCXOHA W HAYHHE OLCH:HBAlbA,

CyMaTHBHE OLEIHBAE j& BPeIHOBame NocTHrayha yuenuKka Ha kpajy cBake peamuzoBane Teme. CyMaTHBHe oLeHe ce 106Hjajy M2 KOHTPONHHUX ILTH NHCMEHHX Panosa,
TECTOBA, YCMEHOT HCMUTHBAM:A, CAMOCTANHNX WITH MPYNHHX PafOBa YHEHHKA.

Y ¢dopMaTHBHOM BpeJHOBAKY HACTABHHE Ou Tpebano A3 npoMOBHILE IPYNHH AHJAIOr, A3 KOPHCTH NHTakA A4 OH NeHepHcao mojaTke U3 haukux nagja, amM M 1a noMorHe
pasBoj hauknx naeja, naje yueHuunmMa noBpatie nHdopMaLMje, a noepatHe uHbopMaLpje obMjeHe o yUYSHNKA KOPUCTH Aa NPpHIAroJy noayvaeamse, oxpabpyje yueHure na
oueby]y KBanuTer cor paga. Mabop uncTpymeHTa 2a hopMATHBHO BPe/IHOBARE 3ABHCH O] BPCTE AKTHBHOCTH KOja ce Bpeadyje. Kana je y nuTtamy HIp. npakTdyas pan
(TUMCKH paa, NPOJEKTHA HACTABA, TEPEHCKA HACTABA M CIHUHMHO) MOME C& NIPUMEHHTH 48K JTHCTA ¥ KOjOj ¢y NPUKA3aHH HHBOM NIOCTUrHYNA Y4eHUKa €4 MOKasaTebnMa
HCIYHEHOCTH, 4 HACTABHME Tpefa na 03Hauu nokazaTesh KOJH OArOBAPA NOHALIALY YHEHHUKA.



Hasus npeamera: TEXHUYKO HPTAILE CA HAIIPTHOM 'rEOMETPHJOM

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y Gi0ky VkynHo

I

0

148 0

0 148

2. IULJLEBU YUEIbA:

- OcnocobsbaBame Y4eHHKA Ja caMoCTaNHO u3paljyje jerHoCTaBHE TexHHUKe upTexke nomohy npubopa

|

Ocnocob.naBatbe YHEHHKA [1a CaMOCTAIHO YHTA TEXHHYKE LpTEHe
PazBujarbe TAYHOCT, YPEIHOCTH U NPELU3HOCTH KO YUeHHKa

3. TEME, HCXO/IW, ITPENOPYYEHH CAJIPIKAJH H KJbYUHHU IMOJMOBH CAJIPIKAJA

Paszpen: Ilpsu

lopnken ona vacora: Bexbe: 148 uacosa:

TEMA

HCXoau
[To 3aBpiueTky Teme yueHuk he OUTH y cTamy aa:

NPEMNOPYYEHH CAJAPKAJH / KJbYYHH IOJMOBH
CAJIPIKAJA

CraHaapaM ¥ TeXHHUKH LIPTExX

KOPHCTH npubop 3a TeXHUUKO LPTAbe

nzalepe craHaapaHy pasMmepy. THIOBe JIMHH]a 1 (hopMmaT uprexa
onabepe ¥ MOMYHH 3ariaBbe ¥ 03HAUM TEXHHYKH LPTEK
Mo3Haje cTaHaap/ie U lUXOBY PUMEHY

upra y pazMepu

Marepujan u npubop 3a pan

Crangapausaumja v cTaHaapau

Bpcre, hopmary, 03HauaABakE M NAKOBAHE TEXHUUKHX LIPTEXKA
Paszmepa

Tunosu 1 aebbube nUHKUja

3arnaeiba ¥ cacTaBHULE

[eomeTpHjeKo LpTame

M3BE/1E OCHOBHE reOMETPH]CKE KOHCTPYKIIM]e Y PaBHH
KOHCTpYHLiIe NapajieHe 1 HopMaliHe npase

KOHCTPYHILE CHMETpase /1yKH K yriioea

craja reoMeTpHjcKe efeMeHTe IYKOM 3aaTor noiynpeyHHKa
KOHCTPYHILIE TIPaBHIIHE MHOIOYITIOBE

OcCHOBHE reoOMeTpPHjCKE KOHCTPYKLMJE: napanene, Hopmale,
CHMETpAJIe 1yIKH M yriia

Kpuge nunuje

Chnajaise KpUBUX W NPaBUX JIMHK]aA

KOHCTpYKIHja NpaBHAHMX MHOIOYIJI0BA

Hauprha reometpuja

Mperno3Ha M pasliuKyje BpPCTe MpojeKiuja

HaLIPTa OPTOrOHAIHY MPOjEKIM]y jeaHe W BULLE TaYaka Ha jefHy
pagaH

HaLpTa HOpMaJIHY (OPTOrOHAHY) MPOjEKUM]Y jeaHe U BHLLIE
TAYaKa Ha JIBE PABHM

HalpTa HOPMAJIHY (OPTOTOHANHY) NPOJEKIM]Y jeiHe U BHLlIe
Tayaka Ha TPH PaBHH

HaLpTa MpojeKUMjy paBHH Ha paBaH

Bpcre npojuumparsa

OpujenTaumja y npocTopy, KBaJpaHTH U OKTAHTH
OpToroHanHo NpojuLMparke, NOrien, H3rnean U hUXoB
pacriopen

[pojuuupame Tauke

[pojuumpare ayixu- npase

[Tpojunparme paBaHCKHX FreOMETPH]CKHMX CTIHKA
Llpratse Tpelier narnena Ha ocHOBY JiBa JaTta




& TpHK2KE NPeIMETE ¥ OPTOrCHANHWM pojeKuijama ¢ Paga, Tparosu parHH

* HAUpPTA W3OMETPHJCKH W3TAEH HA OCHOBY NPABOYTINX W3ICNEAa ¢ AkcoHoMmerpuja (M3oMeTpHja)

INpaBuna TEXHUUKOT LPTAEbLA * KOTHPA @EMEHTE NIPEMa CTAHAAPAHMA TEXHHUKOT LPTAK3 » Korupame
* YHECe O3HAKE 34 TONEPAHUHM]E HA TEXHHYKHM LIPTEXKAMA » Tonepanuuje ayxumua, yrnosa, obmuka u nonoxaja, cnobogaux
* YNTA TEXHHYKE LPTEKE, AHATMINPA KX, IUCKYTY]E, YOUaBa Mepa

TPeLLKEe ¥ HCNPABIba HX

* CKHMUMPA H HAIPTA j€IHOCTARHU]E AENOBE Y NPECERY

» HaupTa npeameTe Koju ce obpaljyjy noctynuuma pyuHe obpane,
CTpyrameM CHo/ballHkHX NOBPIIMHA, [0AakeM PABHHX
NOBPLIKHA, OpyllelseM PABHUX NOBPLIMHA, CTPYTAHEM,
TofameM K Gpyllerem Npema 3a8aTHM AHMEH3HjaMa i
NO3HATHM TEXHUYKHM LPTEXKHMA

OsnavaBame cTama NoBpLK- kBanuTera obpaljeHux noepiun
Mpecenn MamMHCKIX AenoBa

LlpTaH;e MALIHHCKHX eN1eMEeHaTa

Yutame, NHCKYTOBAKE H aHATH3A TEXHHYKHX LpTEkKa
CKuLMpaEbe U BEroBa YNIora Y TEXHHYKOM UPTamky

Lprame npeMa 3a0aTuM IHMeH3HjaMa

Hapaga uprexa getamnsa

I]pTare jeqHOCTABHH{HX CKNONIOBA

4. YITYTCTBO 3A TUNAKTHIKO-METOJHYKO OCTBAPHBAILE ITPOTPAMA

Ha nouerky chBake TeMe YUeHHKe YTIO3HATH ¢a OUBEBHMA H HCXOOUMa, NIAHOM paja M HAUHHHMA OLCH-HBAbA.

Ipeamer ce peanusyje kpos eesxde y kaGUHETY 38 TEXHHYKO LpTake. [[pHIUKoM OCTBapHBaa NporpaMa OAebethe ¢e AeNU Ha rpyne Ao 15 yueHuka. [Ipenopyuenu Gpoj yacosa
no TeMama je craeaehin:

+ CTaHpapay H TexHHUKH LpTekK (12 yacosa)

» [eomeTpujcke uprawe (18 vacoea)

» HauptHa reomerpHja (40 vacoea)

o [lpasuna TexHHukor LpTama (78§ yacosa).

TIpuanKoM peanusaliije TeMa OCNOHWTH CE Ha NPe/3Haka YUSHHKA H3 MaTeMaTHKE H TEXHHKE W TEXHONOTHje W3 OCHOBHe Lukone. [Tpenopyka je fa ce NpHUIMKOM OCTBApHBAHkA
nporpaMa uzpabyjy 3ajauu koj¥ he ce NMpUMEHHBATH Y [PakTHUHO] HACTABH W CTPYYHHM npeimeTHMa. KOpHCTHTH caBpeMeHa HacTaBHa cpeicTBa W ofroBapajyhe
KOMIjyTepcKe nporpame.

H3Bop MeTona v 06nHKa paga 3a cBaky Temy ofpehyje HACTaBHHX ¥ 3aBHCHOCTH OO HACTABHHX cajpikaja, ciocoOHOCTH M noTpeda yueHHKa, MATEpHjanHHX M APYTHX YCIoBa.
Kopucruty Bepbanie meTofe (MeToda YCMEHOr H3naraika M AHjaNolika METoda), MeTole AEMOHCTpalHje, TEKCTYATHO-HIYCTPaTHBHE METole, MeTode rpaduykix pagosa.
[pemnoxenu obnuLM pana cy GPOHTANHH, paf y IPYIH, pal y napy, HHAUBHIYalHH paf.

¥ ToKy peanu3alpje nporpamMa noTpebHO je u3paanTy deTHpu rpadiHyka pajga n3 cneaehnx obnacTu:

o | rpatduuky pan: CtaHZApAN M TEXHHYKH LPTEHH

o I rpapuuxu pan: ['eomeTpHjcKo UpTatbe

s Il rpadmuki pan: H3pana uprexa aerassa (IpecelUy, KOTHpamwe, ToNepaHuMje U KBanuTeT odpaze)

o [V rpadmuxy paa: Lpraie W paspaia LUpTexka CKICNA HA OCHOBY CKHLE CKona.

5. YIIYTCTBO 3A POPMATHBHO H CYMATHBHO OLIEELHBAILE YUEHHKA
Y HacTaBM OpPHMjEHTHCAHO] K4 AOCTH3ALY HCXOOA NpaTe ce W BPSHY)Y MPOLES HACTABE M y4era, nocTriyha yHennka (MpogykTh ydemwa} u conceTeeHd pan. Hacrapaux tpeba

KOHTHHYHMPAHO Jd4 NMPaTH HANpenaX YHMeHWKA, KOjH CE OIVISAA ¥ Ha4MHy HA KOjH YYeHHUM NapTUUMITHPAEjy, KAKO NPHMKYTLajy NONATKE, KAKO apryMeHTyjy, eBalmyupajy,
nokymenTyjy uta. Ila 6u epeaHorame 6uno 0fjekTUBHO K Y (PyHKLIMUjH yuersd, noTpeBHO je YCKNaaUTH HUROE UCXOAA U HAUMHE OLEHhHBALA.



CyMaTuBHE CLEH:HBalb€ je BpelHOBame NOCTHrHyha yueHHKa Ha Kpajy cBake peannsoBae Teme. CyMaTuBHe oucHe ce DoSMjajy M3 KOHTPOMHHX WIH NHCMEHHX pamgoBa,
rparMuKnX pagoBa, TECTORE, YCMEHOT MCMUTHBAR:E, CAMOCTANHAX WITH MPYNHHUX PAgoBa YUCHHKA.

V dopMaTHRHOM BpenHOBamky HacTagHuk Ou TpeGano Ja NpoMOBMUIE rpYOHH OMjanor, 44 KOPUCTH NUTakwa da Ou reHepucao nonarke u3 faukux uaegja, amm v Ja MoMorHe
pa3eoj haukux naeja, faje ydeHnUMMa noepaTHe UHGOpManHje, a NoepaTHe HHhOpMaUHje fofMjeHe oA YYeHHKa KOPHCTH Ha [IPHIArcaM nogyyasame, oxpadpyje yueHHKe aa
ouemyjy KsanuTer ceor pana., M3bop wHeTpymeHTa 2a GOPMAaTHEHO BPEOHOBALE 3ABHCH O BPCTE AKTHBHOCTH KQja ce BpeaHyje.



Hasus npeamera: MAIMHHCKHW MATEPHJAJIHA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa Hacraga y G0y VkynHo

I 74 0 0 0 74

2. HLBEBH YUEIbA:

- Cruuame 3Haka O CBOjCTBMMA MALIMHCKUX MaTepujana

= CTHLLHH:E 3Hakd O BpCTaMa H KapakTCpHCTHRKaMa TEXHHYKOD FB(}}Kr}'d, YEJIMKA, OGOJBHHX META1a U HeEMETATa
- Cruuarbe 3Haba 0 BpCTaMa TEPMUUKE W XeMHjCKOTEpMUUKe 0bpaje mMatepujana

- PasBujame crnocoGHOCTH 3a NPUMEHY 3HAKA O MALTHHCKHAM MaTepHjaliuMa y fpakcu

3. TEME, HCXO/H, IPENOPYYEHHU CAJIPKAJA U KJbYUHH ITOJMOBH CAJPIKAJA

Paspen: Npen
loanusk dona yacosa: Teopuja: 74 uacosa:

HCXOIHU NPENOPYYEHH CAIPKAJH / K/BYYHH [TOJMOBH

TEM Ilo saspiuerky Teme yuenuk hie Ouru v cramy ja: CAJIPKAJA

CeojcTBa MalIMHCKUX MaTepyjaia | e HaBe/e 3Hauaj M Mo/eNy MalllMHCKUX MaTepHjania 3nauaj, nojesna ¥ BpcTa MalIMHCKMX MaTepujaiia
XeMmHujcka CBOjCTBA MaTepujaa

®u3KYKa CBOjCTBA MaTepHjaia

MexaHHuka CBOjCTBA MaTepHjaia

HcninTupare MEXaHWYKHX CBOjCTABa MaTepHjaia
TexHonolka cBOjcTBa Marepujana
TexHonolKa MCITUTHBakA MaTepHjana
Hcnutueama matepujana Ge3 pasaparba
Kopo3uja u 3aiitura matepujana o/ Koposmje

e ONHUILIE XEMH|CKA CBOJCTBA MaTepHjaa
e o0jacHu (pM3MUKa U MEXaHWYKa CBOjCTBA MaTepHjana

e pasjIMKyje MojaM Mace, TeHHE, TEMIEPATYPe TOIIbEH:A,
eIeKTPHYHE M TONIOTHE NPOBO//BHBOCTH MaTepHjaia

e o o 0o o & 0 0 0

e OYMTA BpEHOCT 3aTe3He uspeTohe, TBpAORE W KHIABOCTH ca
adjarpama uau w3 tabena v CXBaTH HHUXOB pejl BeHYMHa

® [IpPero3Ha OCHOBHE METO/1E HCTTHTUBAA MEXAHHUKHX,
TEXHONOLIKKWX H XEMHjCKHX CBOjcTaBa MaTepHjana
MCIIWTA CBOJCTBA MaTepujana y naboparopujm
Habpoju OCHOBHA TEXHOJIOLIKA CBOjCTBA MATepHjaia U CXOIHO TOME
noroaHocT 3a oapeheny Bpcty obpaae

e MPENo3Ha MojaBy M IITETHOCT KOPO3Hje KO/ METATHWX NMPOU3BONA

e pajIHKyje HAuMHe 3alITUTE 0]l KOpo3Hje




CrpykTypa MeTana u nerypa

OMHLIE MOHOKPHCTAHH, NOMHKPHCTANHH H aMopQHH 0BnHK
Mmarepujana

- I]Dpe}:ll'{ QCHOBHE THITIOBE KPHCWHHX pemer[m KOO METana
s NeduHHUIEe TPOUEC KPUCTANHIALM]E M HAUpPTa AujarpaM xnaliera

OTIHILE CBE OCTANE THIIOBE JIerypa Ge3 UpTama AMjarpama U
oYMTaBaKa cacTara thaze

.« & & @

AmMopdHH H KPHCTAHN MaTepHjatH
Kpucranna rpalja marepujana
IMpouec KpUCTANM3ALHjE

Kpucranu nerypa

Texuuuko raokhe

HABE/le OCHOBHA CBOJCTBA XeMHjckn unctor Fe u onume nojase
NIpH 3arpesamsy H xnaljewy

« HABEAE CTPYYHE TEPMUHONOrHje y Besn Fe
« HaBEAE OCHOBHE CBOjCTBA CHPOBOT reoxdja
« HABEJE OCHOBHA CBOjCTBA JIMBEHOT reoxklja M yTHLIA] MpHMeSd Ha

HBEroB KBAJIHTET

* onume NOCTynak AobHjama cHBor 1usa
¢ 0hjacHK cBojeTBAa H MOTYRHOCTH NpUMEHE CHBOT JTHBA
¢ Mpeno3Ha CCTaNe BPCTe IMBEHOr rBoha U BHXOBY NPUMEHY ¥

Xemujcrn unero Fe

» Cuposo reoxhe

JTueeno reoxlie

TpakcH
Yenuk ¢ HaBele OCHOBHA CBOjCTBA YeHKa ¢ Uenuk, cBOjCTEA M BPCTE
o 0OBjacHH yTHUA] YIIbEHHKA HA MEXaHHUKE KAPAKTCPUCTHKE YeIHKa ¢ OsHauaparse yenuka mo SRPS(ISQO,DIN,GOST..)
¢ HaBele YTHUAje CTAJIHHX M JlerHpajyliuX eneMeHaTa Ha CBOjCTBa ¢ KOHCTPYKTUHOHH uETHLIM
YeHKa * ANaTHH YeNHLH
¢ HIcHTH(MKY|e O3HAKe yenuka mo SRPS + Tepae nerype
» Hapele WIacH(GHUKaUHjy YeNHKa HA KOHCTPYKLUWOHE W ajlaTHe
Yenuke
¢ ONHUIE HaMeHY Hajuelutie KOpHITheHHX BPCTA USTHKA
¢ MpHMEHH ofiroeapajyhie BpCTe Yenuka y npakcu
TepMHUUKa B TepMOXeMHjCcKa objacHu 3Haua] TepMHUKe 0Opae Ha IPOMEHY CTPYKTYpe o [lojam, 3a0aTaK H peKHMH TepMHUKe 00pate
ofpaga Mmerana MATEPHjana W BErOBHX MeXaHHUKHX CBOjcTaBa s XKapemwe
Npeno3Ha CCHOBHE BHAOBE TEPMHUKE o0pale U TOCTYNKE ¢ Kamnewe
n3eolic:a ¢ Hopwmanuzauuja, oTnywrarme W nodosbluiagase
HaBele KOje ce BPCTE YENHKa MOABpraeajy oapehenoj Bpety ¢ TepmoxeMHjcka obpana

TepMuYKe oOpane
ofjacHin KaKo ce MeH-ajy MeXaHHYKe KapaKTepUCTHKE YennKa npy
PazIH4UTHM BPCTaMa TepMHKe obpane

* MPENno3Ha MOCTYIKE TepMoXeMHjcke obpate
® Hapene 3aWTO M KaAa ce NPUMER:Y]Y MojequHe BpeTe

TepMoxemHjcke ofpane

O60jeHH METANH W HEMETANH

» OMNMIIE pazNHKy M2Meljy NakuX i TelkHx 0BojeHHX MeTama
¢ DPENOIHA OIHAYABAHE NETYpe 0f0]jeHUX MeTana

HABE/E CBOJCTRA H MPHMEHY OCHOBHUX Nerypa Gakpa, AnyMHHH|yMa
W MATHeIMjyMa
NPENO2Ha DCHOBHE Jerype npema Boju ¥ cnelpMUHO|] rYCTHHH

Jlaku 1 Tewku o6ojeHH METANH U EBHXOBE IETYPe
Ozuauapase Nerypa 060jeHnx Metana

Bakap n weroee nerype

ANYMHHH|YM U HErOBE Nerype

Octanu ofojeny MeTanu H Jerype




* M03Haje OCHOBHE BPCTE [UIACTHYHHX Maca ¢ IlnacTuyHM MaTepujatn
s TPENO3HA OCHOBHE BPCTE MA3HBA KOj€ C& KOPUCTE Y MAMHHCTBY + Mazuea

4. YIINTCTBO 3A TUIAKTHUYKO-METOIHYKO OCTBAPHBAIBE IIPOI'PAMA

Ha nouetky cBaxe TemMe yueHUKe YIOSHATU Ca LATBEBUMA M HCXONNMA, NNAHOM PaJA M HAYHHUMA OUeHeamsa. [IpeaMeT ce peanuiyje Kpo3 TEOPRJCKY HACTARY ¥ YYHOHHMLM,
CTIELMJANTH30BAHG] YYHOHHLN WIK oAroBapajyhiem xaBuHery npu qemy ce ofesbere He fenu Ha rpyne. [lpenopywenu 6poj vacora no temama je cnenehin:

CeojeTea MamuHckux matepujana (16 uacosa)

CTpykTypa Merana n merypa (6 wacosa)

Texuuuko reoxbe (12 vacosa)

Yenuk (16 wacora)

Tepmuuka n Tepmoxemujeka obpaga (10 uacosa)

Obojenn metand W HemeTtand (14 gacoga)

IMpunukoM peanHzalje TeMa OCTIOHUTH Ce HA NIPeA3Halka YUeHUKa W3 dHanke U xemdje. [lpenopyka je ga ce obnact MeToae HCIUTHBAKA CBOJCTBA MATEPHjANa ¥ OKBUPY
Teme CBOjCTBA MALLMHCKNX MaTepHjana peann3yje NpakTUYHO ¥ cnelMjanH3oBaHo) yaHoHULK. Cnenehie caapsaje: BpeTe TEXHHUKOT rBokha, nerype obojeHHx MeTana,
HemeTany objalimaBaTtid ¥3 noMoh ylopaka.

HHCHCTUPaTH Ha CHCTEMATHYHOCTH H PUMEHH CTEUSHHX 3Haa Y pakcy.

Hz6op MeTeaa H obnuka paja 3a cBaky Temy oapeljyje HacTABHHK ¥ 3aBHCHOCTH O HACTABHHX caapikaja, cnocofHoCTH U MoTpela yueHHka, MaTepujanHix M ApYrHX ycioBa.
KopreTnTH BepBanne MeToge (MeTeAa YCMEHOT H3Jaraba H JHjanolka MeToaa), MeTole ASMOHCTPALHje, TEKCTYAIHO-HIYCTPaTHBHE METoE, NafopaTopHjcKe METOIE.
Ipegnoxenu obAKHLM paja cy GPOHTANHY, pafd Y TPYIH, pad y napy, HHOHBHOYanHH paj.

5. YII¥TCTBO 3A POPMATHBHO H CYMATHBHO OLEIBUBAILE YYEHHKA

V HacTaBH OpHjeHTHCAHO] Ka OCTH3akbY MCXO/a Mpate ce U BPeAHYjY Npollec HACTaBe M yueka, NocTurHylia ydeHnka (IPOAYKTH yuekha) U concTBeHH pan. HacTaeHHk Tpeba
KOHTUHYMPAHO A2 MPATH Hanpejak YHMeHHKa, KOjU ce OTJIela ¥ HA4HHY HA KOjH YYeHHUH NapTHLHIUPA]Y, KAKO NPUKYNIbAJy TOJATKE, KAKO apryMEeHTYjy, eBanyHpajy,
JNORYMEHTYjy UTA. Ja 61 BpeaHoBare GUN0 08jeKTHBHO U ¥ DYHKUMjH Yyeha, NoTpebHO je YCKIaJNTH HHBOE HCXOAA U HAYHHE CligHhHBatkbA.

CyMaTHBHO oLieH:HBalbE je BpelHOBARE MOCTHIHYRA yUeHUKa Ha Kpajy cBake peannszoBane Teme. CyMaTHBHe olicHe ce A00HWjajy H3 KOHTPOIHHX MITH MHCMEHHX PajoBd,
TECTOBA, YCMEHOT HCMUTHBARAE, CAMOCTRNHHX HIH CPYNHHX Pafosa yueHUKa.

¥V (bopMaTHEHOM BpeJHOBAKY HACTABHHK OH Tpebano Ja MPOMOBHILE MPYNHH AHJANTOr, Ja KOPHCTH MHTamkA Ja OH reHepHcao mogaTke U3 haukux Magja, ad | Ja MOMOTHE
paseoj haukMx HAgja, Aaje yYeHHUIMMA NOBpaTHe UHGIOpMalHje, a NoBpaTHe WHbOpMalWje ToGH]eHe 01 yHeHHKa KOPHCTH Aa NpHNaroay nojyuaease, oxpalbpyje yueHuke na
OUEY]y KBANUTET cBOr pana. MaGop HHCTpyMeHTa 38 (HopMATHBHO BPEdHOBALE 3aBHCH O] BPCTE AKTHBHOCTH KOja ce BpeHyje.



Hasus npeamera: MEXAHHKA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y

VYkynHo

I

37

37 0

0 74

2. IULJLEBU YUEIbA:

- Pazymesa}be OCHOBHHX 3aKOHA W NPpUHLHIA CTATHKE

- CTHLIRH:C 3HdHa 34 PClldaBatbe npoﬁ.ﬂema p'dBHOTe'}KE CTATHYKH on'repeheHHx TENA
- Cruuabe 3Haba 0 aKCHOMAaMa CTATHKE, CHCTEMHMMA CHila Y PaBHH, YCTIOBHMA HMXOBE PABHOTEHKE, TEKHLITY H TPEHbY
- Cru HaH:C 3HdHd O ]Ja.'SJ'[}'I YHTHM METOaaMa pemanarﬁa ﬂ]}(}ﬁﬂcl\{a Y CTATHLH

- Ilpumena 3Hatba cTaTHKE y NpoLieCy YCBajasa cajipikaja CTPyYHHX mpeamera
- PﬂijHjﬁl‘bC JOrH4KOr MHULBEHA U pacyl']HBaH;a H CHCTCMATHYHOCTH ¥ pellaBaky TCXHHYKHX npoﬁnema
- Pa3Bujarbe caMOCTanHOCTH Y pajy, CMHCIIA 3a TAYHOCT W MPELM3HOCT ¥ paay

3. TEME, HCXO/JHU, ITPENOPYYEHHU CAJPAKAJHA H KJbYUHHU MMOJMOBH CAJIPIKAJA

Paspen: IpBu

loaniumeu poua yacoea: Teopuja: 37 uacosa; Bexbe: 37 uacona;

TEXHULM

pa3iuKyje BpeTe Tea y MexaH|LM Kao M 3Hauaj ysolersa
NPeTnocTaBke KPYTOCTH Tella

AehuHrIe U HAeHTH(UKYje CHIY Kao nocaennLy meljycobHor
Ne0Baha MaTePHjaTHHUX TENa U Y3POK MPOMEHe KpeTatha Tena
Ae(HHULIE CHCTEM CHIIA W PA3JIMKYj€ Pas/IuuHTe CHCTEME CHIla
HaBejle AKCHOME CTAaTHKE

neduHMIIe Be3y, HaOPOjH BpcTe Be3a M MPETNOCTABH BHXOBE
peakiimje

M3pauyHa peakiLiHje Be3a Ha KOHKPETHUM MpUMepHMa

TEMA HUCXOIHu MNPENMOPYYEHH CAIPKAJH / KIbYYHH NOJMOBH
Ilo 3aBpiieTky Teme yueHHk he OMTH Y cTamby Ja: CAJIPKAJA
OCHOBHH NOJMOBH Y CTATHIIH e JedMHHILE CTATHKY KA0 60 MEXaHHKE M 0BjacHH HeH 3Hauaj y [lojam u nojena MexaHHKe, 3Ha4aj MEXaHHKe

Bpcre Tena y MexaHulu

[Tojam 1 BpcTe cHa, CHCTEMH cHna
AKcHOMe cTaTHKe

Bese u peakumje Besa

CucTeM cyve/beHnX cuna y
paBHH

AeHHHULIE CHCTEM CYUe/bEHHX CHIIA Y PABHH

H3BPLIX FPaUUKO W AHATHTHYKO Clarame CHCTEMA CYHebeHHX
cHna 'y paBHH

AHATTMTHYKH NIPECTABH CHITY

["pacuuku noctynum cnararma v pasnararma cuna
I'padmuku ycnop paBHOTEKE, TeOpeMa O TPH HeNapasenHe
cHie

AHaIMTHYKH HAYMH MPEICTABbALA CHIIE




MPUMEHN rpatbHuKi YCIOB M aHATHTHYUKE YCIIOBE PABHOTENE
CHCTEMA CyYesbeHMX CHIA Ha KOHKPETHHM NPHMEpHMa

PA3TOKHA CHILY Ha KOMNOHEHTE

ofjacHH NojaM MOMEHTA CHITE 3a TAUKY

npumeHoM BapHisoHOBE TeopeMe oapeny MOMEHT CHCTEMA CHITa
33 3a]aTy TauKy

AHANHTHYKH NOCTYIAK CIaratba chia

AHANHTHYKH YCNOBH PABHOTEKE CHCTEMA CYHE/beHHX CHNA Y
PABHH

MOMEHT CHITe 3a TauKy

Bapumwonosa Teopema

CucTeM napaienHux cuna y
paeHu

npenosHa u AeHHALLE CUCTEM MAPAIENHHX CHA Y PABHH
OAPEAM PEIYNTAHTY NBE [IAPANETTHE CHIIE HCTHX H CYTIPOTHHX
CMEPOBA

Cnaramwe JfBe NapanenHe cuie y pABHH {(MCTHX M CYNPOTHHX
CMEPOBa)
Cnper cina u MOMEHT cripera

e JedMHMIIE CTIPET H MOMEHT crpera
CucTem NPOUSBOBHHX CHAA Y ¢ YOUH H AeMHHIIE CUCTEM TPOU3BOJBHUX CUMA Y PABHH ¢ Teopema o napanenHoM NpeHOLIERY CHle
PaBHU ¢ [MPUMEHU TEOPEMY O MAPANENHOM NPEHOLUEHY CHAE « Peaykuuja cune u cHcTema cHAA Ha Tauky
¢ [pUKAKE CUCTEME CHNA ¥ PABHH W CBeZle HA MPOCTHjH 00K, e [MaBHH BeKTOP W MMABHU MOMEHT
rpa@UUKUM W aHANUTHUKUM OYTEM ¢ VYCNOBH PaBHOTEXKE CHCTEMa NPOU3BOIBHHX CHAA ¥ PABHU
¢ OMNUIllEe PABHOTEXY TeNa NOA AENOBaKEM CHIA
¢ JedMHHILE MOMEHT CUNIE H COIpera cHna kac Mepy oGpTHOr
KpeTatsa TeNa
¢ pellH NpocTHje mpobneme ¥ BE3H MOMEHTa CHAE U CIpera ciia
¢ [OCTABH YCJIOBE PABHOTEXE CHCTEMA IPOH3BOJLHHX CHIIA Y PaBHH
Texuwie o JeHHHILE MOjaM TEKHLUTA [Mojam TeskuIITR
* AHAINTHYKH OAPEIH [OVICHKA] TEXKHLUITA XOMOTEHHX Tea, Onpeljupatbe nonoxkaja TEKULITA XOMOTEHHX TENA
paBaHCKHX DHrypa ¥ PaBaHCKUX HHUjA AHanUTUKH MOCTYNAK oApehHBaka MON0XKAja TEKHNLITA
¢ npumeHoM [lanoc — ['ynAHHOBHX TeopeMa oApead NOBPLIHHY paBanckHX dHrypa
oOpTHOT Tena HacTanor obprareM paBaHcke THHHJE OKC 0ce H * AHanMTHYKH NOCTYNaK capehreara MONOXKaja TENHILITA
3anpeMHHy OOPTHOT Tena HacTanor obpTameM paBaHcke QUrype paBaHCKE JTHHHjE
OKO Ooce ¢ [lancc — ['vnauHoBe Teopeme
PaBaHckH Hocadm s [penosHa W JedHHULIE BPCTE PRBAHCKHX HOcaHa [Nojam ¥ BpcTe paBaHCKHX HOcata
* QIpefH peakliiije Be3d paBaAHCKHX HOcada BpcTe onrepeliesa MyHHX paBaHCKHX Hocada
s HalpTa CTAaTHYKe JHjarpaMe 3aJaTHX paBaHCKUX HOcaqa AHaNTHTHYKH NocTyNaK eapehyBaka peakuHja Bela NpocTe
onTepehieHux paznMuUTHM komOHHaLKjama onrepehetba rpene
s  AHanMTHYKH NocTynak capehieara peakuHja Be3a rpede ca
npenycToM {NpemycTima)
s OppehHBaibe peakuija YEBEIUTERA KOH30E
s  CTaTu4KH AHJATPAMH DPOCTE Tpeae
s CTaTuvKH AHjarpaMH rpefe ca NpenycTom (NpemycTima)
s CTATHUKH JHjarpaMy KOH30Ie
Tpemse *  Pa3sNMKYje BPCTE TPESH:a » [lojam Tpema 1 BpeTe TPEHA
s HABEAE KAPAKTEPHCTHHYHE NPHMEPE NO3HTHBHO W HECATUBHOT ¢ Tpere KIN3aBA U TPEHE KOTPIbalbd
AejcTBA Tperba U3 MalllHHCKE TEXHHKe ¢ KynoHon 3akoH Tpewa




4. YITYTCTBO 3A JHAAKTHUYKO-METOAUYKO OCTBAPHBAILE ITIPOTPAMA
Ha noueTKy cBake TeMe Y4€HHKE YIO3HATH Ca LM/bEBHMA i HCXOANMA HACTaBe, ODHOCHO Y4etha, TINaHOM paja ¥ HAYHHNMA OLeRkHBaka. [IpeaMeT ce peantsyje Kpo3 TeopHjeKky
HAcTaBy M Bexle ¥ YHHOHMUM M CNEUMjanH30BaHa) yuucHnuu, Onemerse ¢e N Ha rpyne No 15 yuenuka npunukom peanusaudje pexxtn, Mpenopyka y opranuzaumjn Hactage
Jje ma ce HAaM3MEHHUYHO N¢ HelesbaMa peallH3yje OBOYac TeOpHje H BekDn,
Mpenopyyes Gpoj vacesa ne Temama je cnenehu:

e (OCHOBHH NOjMOBH Y cTATHUH (4 yaca)
CHcTeM cyue/eHHX cuna y paeud (12 vacona)
CHcTeM nmapanenHux cuia y paeHu (8 yacosa)
CHeTeM NpoU3BOJBHHX cuna y pasHH (10 gacosa)
Texuure (12 wacosa)
PapaHckH Hocayn (24 vaca)

& Tpewe (4 yaca)
[MpunukomM peanusaLMje MPeAMETA OCTICHHTH CE HA MpeA3Harba YUEHHKA H3 MaTeMaTHke W (usnke. [Ipenopyka je na ce Kpo3 TEOpHjcKy HacTaBy Iajy TeopHjcka ofjalurbersa
K/bYYHHX NOjMOBa W caapxaja y3 NpHUMepe M3 KOHKPETHE Npakce, NocefHO MalllMHCKE, a KPo3 YacoBe BeKOW PajHTH KOHKPETHE 3aiaTke NpUMeryjyhid TeopHjcka 3Hatba.
[MoTpeGHO je paduTH Ha KOHKPETHUM OpojuaHHM NpuMepHMa, To0HjeHe pesynTaTe aHanH3UPaTH, NoAcTalil yueHHKe Ha JOHOLECH:E 3akbyHaKa. [ oe rog je To Moryhe nodujeHe
pe3ynTaTe NpOBEpaBaTH EKCIIEPHMEHTAIIHUM NYTEM.
HsGop MeTona 1 0OnHka paga 3a cBaky Temy ofpehyje HACTABHHK Y 3aBHCHOCTH OZ HACTABHHX caapikaja, crocobHocTH M noTpeba yueHHKa, MaTEpHjATHAX W APYTHX YCI0Ba.
Kopuctuty Bepbanne MeTofe (MeTola YCMEHOr U3laraiba B AHjaNoliKa METoda), MeTole ASMOHCTpaluje, TEKCTYATHO-HIYCTPaTHBHE MeTode, MeTole rpauykix pamosa.
Ipegnoxenu obAKHLM paja ¢y PPOHTANHY, pafd Y TPYIH, pal y napy, HHIHBHOYanHH paj.
[oTpeGHo je Na HACTABHHK OCMHIL/bABA 33aTKE NPeMa HHBOHMA 3HARA YYEHHKA H BHXOBHM MOTYHHOCTHME, a ONEpaTHBHE MIIAHOBE paiH Ha MECEYHOM HHBOY KOKO G MX
NakLwe npuiarofjapao HarpeAoBarkY YHEHUKA.

5. VII¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OIIElHBAIGE YVUEHHKA

V HacTaBH OPHjEHTHCAHO] KA ZOCTH3aY HCX00a NpaTe ce W BPSOHY]Y MPOLEC HACTABE H Yueka, NocTUrHyha yueHHka (MPOAYKTH Yueka) M concTBeHH pad. HactaBHux TpeGa
KOHTHHYHpaHO Ha TIpaTd Hanpefak YYeHHKa, KojH ce oniefa ¥ HauWHy Ha KOjH YYEHHUH NapTHUHINHpajy, Kako NPHKYMUBA]Y MOJaTKe, Kako apryMeHTyjy, eBanyupajy,
JOKYMeHTYjY uTa. Jla 64 BpeaHOBake OHN0 00jeKTHBHO U Y QVHKLMjH Yuera, NOTPeGHO j¢ YCKIAJNTH HHBOE HEXOA H HAYHHE CLCH:HBAKA.

CyMaTHBHO OLCHHBaE j€ BpedHOBake NocTHrHyha yueHHWKa Ha kpajy cBake peaszoBaHe Teme. CyMaTHBHE oueHe ce€ A00Hjajy M3 KOHTPOJHHX WIH MHCMEHHX Pajosa,
rparmuKnX pagoBa, TECTORE, YCMEHOT MCMUTHBA:E, CAMOCTANHAX WITH MPYNHHUX PAgoBa YUCHHKA.

Y (hopMaTHEHOM BpeNHOBamy HACTABHHK Ou Tpebano ga npoMoBWLUE TPYOHH AWjanor, a KOPHUCTH NUTakba Ja O reHepucac nojaTke Wz HaukMX naeja, aid # Ja NoMeTHe
pa3eoj haukux naeja, faje ydeHnUMMa noepaTHe UHGOpManHje, a NoepaTHe HHhOpMauHje fodMjeHe oA YUeHHKa KOPHCTH Aa NPHIATOLH [Iogy4aBame, oxpabpyje yueHHKe aa
OUEY]y KBaNUTET cBor pana. MaGop WHcTpymeHTa 2a hopMaTHBHC BpedHOBALE 3aBHCH O] BPCTe AKTHBHOCTH KOja ce BpeaHyje.



Haszus npeamera: TEXHHYKA ®HU3UKA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

I

111 0 0

0 111

2. IULJLEBU YUEIbA:

|

ITpony6rbupamse 3Haa 0 OCHOBHUM 0D1acTHMA Y (pH3HLIH
Pasymesame (hu3nke ka0 GyHaaMeHTAIHE HAYKE H CBETA KOjH HAC OKpYXKYyje
YeBajarbe NpakTHHHKX 3Haba M3 JUCLIMILIHHA KOje Cy NpUMerbHBe y 00J1acTH MallMHCTBA

- Pazeujarse HaBMKa 3a HyBak-E 3/1paBJba M NPHAPIKABALA MEPA 3alITHTE HA paty

3. TEME, HCXO/H, IPENOPYYEHHU CAJIPKAJA U KJbYUHH ITOJMOBH CAJPIKAJA

Paspen: Npen

loanuen dona yacosa: Teopuja: 111 uacosa;

HCXO/H IPENOPYYEHH CAAPKAJH / K/bYYHH NIOJMOBH
TEMA
[lo 3aepuierky Teme yueHuk he GuTH y cramy aa: CAJIPIKAJA
TepmoauHamuka e Onwuine racHe 3akone OCHOBHH NOjMOBH TEPMOIMHAMUKE (TEPMOAMHAMMYKH CHCTEM, CTabe
o Jledpunuine nojMoBe KOMHYUHA TOTIIOTE, YHYTPalllkha cHCTEMA, TEPMOJAMHAMHUKH MPOLIEC, MOBPATHH U HEMOBPATHH MPOLIECH,
eHepruja. ToIIOTHH Karnauurer KPY’KHH MPOLIECH)
o [Iloznaje 1. u 2. [lpuHUMN TepMOAMHAMUKE M EHTPOTIHjE Bojn-MapHoToB 3aKoH
o [lo3naje npuHuun paaa ronnoTuux ypehaja u npersapatba I'ej-JIucakos 3aKoH
eHepruje Llapnos 3akon
» [lo3Haje HAUMH NPEHOILIEHA YHYTPalllhe eHEpruje Konuuuna tonnore.
VHyTpaLitba eHepruja
[TpomeHa yHyTpallthe eHepruje
TonnoTHH Kanauurer
Annjabatcku npouec
ITpeH NpuHUMN TEPMOIHHAMHKE
Jlpyru NpUHLKN TEPMOJAHHAMMHKE
Xupapaynuka ¥ nHeyMaTHKa » Paznukyje uznuka ceojerra duiynnaa ®duznuka CBOjCTBA TEUHOCTH
« OGjacHu 3HaYeHbe XUIPOCTATHYKOT MPUTHCKA ®u3uuka ceojcTBa racosa
« Paznukyje BpcTe KpeTama TEHHOCTH XuapocTtaTuka
o Jlepunniue: eHeprujy, pai, npuTHCAK, TEMIEpaTypy, - XMPOCTATHYKH NPHTHCAK
BMCKO3HOCT (uTyHa - MNpUTHCAK




HethnHuwe npoTox Quyuga

OfjacHu jenHauMHy KOHTHHyMTETa, BepHynnjery jennaunny
n Knanejpouosy jenHauuny

JetbnHuwe xunpayiuuay yaap (Hapeae npUMep HacTaHka u
KaKe ce yOmakana)

IMo3waje mpumeny Mackanoeor v ApXUMEAOROT 3aK0Ha
IMpenoznaje xuapay uYHe, ENEKTPOXHAPAYHHHE,

- [MOTHCAK
L] KHHeMaTHKa H IHHAMHKA TCHHOCTH
- BPCTE KPETAha TEYHOCTH

- CTpyjama TeYHOCTH MPOToK
- jeAHAMMHA KOHTHHYHTETA
BepHynujera jeqHavnHa
- XMApayIH4IHH YAAP

MHEYMATCKE M EIEKTPOMTHEYMATCKE KOMIOHEHTE s JenuauuHa koHTHHyHuTeTa, Kianejponosa jennaumaa
» Paznuxyje nymne npema npuHuuny pajga » Xunpaynuuna npeca
» Onuilie rNaBHe AENOBE PAYIMYMMTUX ITYMITH s  XUApOCTATHYKH NPUTHCAK
o Paiznukyje KOMIPECOpe NpeMa NPUHLMITY Paga ¢ Armocdepckd npuTucak, Gapomerap, boja-MapuoTes zakon
» Onuile rnaBHe AeNOBE PAYIMYMMTUX KOMOpECopa » Manomerpu
» (OfjacHY NPHHLKD paja pa3BOAHHKA » Ilymne, nojam ¥ BpeTe KTMOHKX H UEHTPHRGYTATHUX NYMOH
» Paunuxyje THNOBE BEHTHIIA MPEMA MPHMEHH s 3ynuacte nymmne
» (bjacHU TeopHjcKke NOCTABKE MeXaHUke GuyHIA Ha »  XuapayndyHe MaIlHHE
YHKUM]H NyMIle, KOMOpecopa, XUAPAYAUYHE MALIKHE, s  XUApOSHEPreTeKo NOCTpojehe, BoAHE TYpOuHe
XHApoeHepreTcKor NocTpojera W BoaHe TypbuHe
EnexrpoTexHuka -EnexrpocTaThka -EnexrpocTatika

O6jacHK NMojaM HAaeNEKTPHCAHCT Tena W KynoHOB 3aKoH
O6jacHM NojaM eNeKTPOCTATHYKOT NeJba

HedmHulle jaHHHY eNEKTPHYHOT 0Jba, CNEKTPHUHH
NOTEHIIHjaN H HAaMOH

OfjacHy paanuky naMehy MPoBOAHUKA K H30MATOpA ¥
ENEKTPOCTATHUKOM NOJbY

OfjacHY KanalUTeT KOHASH3ATOpA

-JeaHocMepHe cTpyja

O6jacHM NojaM jeAHOCMepHE CTpyje
HethnHule jauuny, cMep eNeKTPHUHE CTpYje
HetmHulle eneKTpHuHy OTIOPHOCT
O8jacHy OMOB 3aK0H

Paznukyje eneMeHTE eNeKTPHYHOr KON
OGjacum npex v apyrn Kupxodor 3akoH
O8jacau Llynos zaxon

OGjacHun nojam enekTpHYHA CHara

O6jacHM NMOjMOBE SNEKTPHUHN TEHEPATep H
€NeKTPOMOTOPHA CHJla

-Enexrpomarneruzam

Paznukyje MarHeTHO NMOJLE W MArHETHY HHAYKUMjY
OfjacHn MarneTHH (aykc

Hetmnuwmy Papangjes 3akoH

OGjacHn caMOWHIYKLH|Y

» CTpykTypa MaTepHje.

» [lpoBOgHHUH, NONYIIPOBOAHHLH H H20TATOPH

» Ilojam HaenerTpucaror Tena. KonHunna enexTpHuKTeTa, AedHHML]a
M jeOMHHLE;

Tlojam enexTpHyHOr MoJka

Cune y enekTpHUHOM NOMEY

KynoHos 3akoH. EnekTpHuHH NoTeHNMjan 1 eneKTPUYHM HAMOH
IMojam kanauMTHEHOCTH. KanaluMTHBHOCT NIOYACTOr KOHAGH3ATOpA.
[MapanenHo, pefAHO Be3HBalLE KOHAEH3ATOPA.

-JeaHocMepHe cTpyje

Ilojam jeaHocMepHe cTpyje

JauuHa enekTpHuHe cTpyje

IMojam enexTpHuHOr Kona

EneMeHTH enekTpHuHOr Kona

Enexrpuyna oTnopHocT. OTNOPHOCT NIPOBCAHHKA,

OMOB 3aKOH.

IpBH Knpxodor 3aKoH

Hdpyra Kupxodor 3akoH

o Llynoe 3axoH. EnexkTpy4Ha cHara

-Enextpomarueruzam

o [lojam marHeTHOr noska MarveTHa cBOjeTEa MaTepHje

» MardeTHa MHAYKUHja B MATHETHHA YK,

s ENexkTpomarHeTna nHOYKUHjA




- Hansmenuune cTpyje » EnexTpomarnersa cuna.

s OGjacHn pasmuky uiMely jeIHOCMepHE H HAU3MEHUYHE o CamounHpykusja

CTpYje -Hanzmennune c1pyje
s (OfjacHn napamMeTpe HAWIMEHHYHIUX, BETHYHHA s  OCHOBHH NapaMeTpH HAHIMEHHYHHUX BEMYNHA]
» Paiznukyje eneMenTe KOTa HAWIMjEHHYHE CTPYje e TPEHYTHA BPEAHOCT, CPEALA BPEAHOCT, ¢PEKTHBHA BPEAHOCT,
» (OGjacyHn npuHUMN paxa TpaHchopmaTopa {(aMnuTYaa nepuona, haza m nodetHa a3d, YHECTAHOCT, KpyIKHA
-3awTuTa oA yaapa cTpyje YUECTAHOCT)
» CxBaTH ODACHOCT 0O/ yAapa cTpyje » Enementn y Kony HAWIMEHHUHE CTPYje
» Ha6poju najpaxnuja negjcTea cTpyje o  OTNOPHUK ¥ KONY HANIMEHHUYHE CTPYje
» Hafpoju saumbe sawTHTe 0BEKa O YA4pA CTPYjE » Kanem y kony HausmMeHuvHe ¢Tpyje
o [pumemyjy mepe 3amrure na pany o Konneuzarop y komy Hau3MeHHYHE CTPYje

» TlpuHumn paaa TpanchopmaTopa

-3amTHTa 071 yAapa of CTpyje

VTuuaj enexTpuyHe cTpyje Ha YOBEKA.
OnacHocT oA ynapa cTpyje

Mepe zamture Ha paay

Ilpyxare npee noMohin.

4. YI¥ TCTBO 3A TUAAKTHUYKO-METOIUYKO OCTBAPUBAILE ITPOI'PAMA
Ha nouerky chake TeMe ydEHHKe YITO3HATH ¢a UH/LEBHMa H HCXOOHMa, TIIAHOM pafa H HAUHHEMa Ouet-HEara. [IpeaMeT ce peasiuzyje Kpo3 TEOPHjCKY HACTABY YV YYHOHHLH,
CTICUHjATH30BAHC] YUHOHHUH WK oarosapajyheM kKaGHHETY NMpH YeMy ¢ ole/bee HE JenH Ha rpymne. [lpenopyueHH 6poj uacora no TeMama je cnegchu;
+ TepmoanHamuka (34 yaca)
o XHApayiuka U nHeymaTHka (44 gaca)
« Enexrporexnnka (33 vaca)

- EnexrpocTatika (6}
JenHocmepHe cTpyje (7)

- EnextpomarHerusam (7)

- HauameHuuHe ctpyje (8)

- 3awTuTta on cTpyjHOT yaapa (5).
TepMOIHHAMHMYKH CHCTEM, CTAKE CUCTEMA H TEPMOAHHAMHUKE NpoLece: NOBPATHH, HEMOBPATHH W KPYXKHH npolec AehUHHCATH HA HHBOY pasymeBawa. [Ipeu NpUHLUA
TepMOIHHaMHKe 00pafuTH ¥ YyikeM oONHKY, To jecT 0fjacHHTH MpeTBaparse MexaHHUKe eHepruje ¥ TormnotHy (Llynoe ornea). Jpyrd NpHHUMN TepMOZHHAMHKE (YCJIOBH
norpebHU Aa ce TONNOTHA EHEpTHja TIPETBOPH ¥ MEXAHHUKY) 00jaCHHTH HA NpUMepHMa, a 3aTHM ra gedunicard. OGjacHHTH paa NapHUX MallkHA, HABECTH H 00jacHHTH H3pa3s
33 H3padyyHaBathe Koe(pHUMjeHTa KOPHCHOT AgjcTBa NapHuX MaiudHa. [1pH peanusanuju cagpkaja XHAPAYNHKE W [THEYMATHKE, HA MOYETKY YKpPaTKe 0Opa3oXKuUTH CBOjCTBA
TEYHOCTH H racoBd. OCHOBHA CBOjCTBA racoBa M aTMocepeKH NpHTHCAK o0paguTy Ha HHEOY HHPOPMHUCAHOCTH, ZoK o6paau bepHynnjese jenHaunHe TpeGa naTH Behin 3Ha4aj.
[Npu peanuzauyjy caapkaja eNeKTPOTEXHUKE CTPYKTYPY MaTepuje obpaluT Kac HACTABAK HA NIPETXOJHO 3HAIE XEMH|E H3 OCHOBHE WIKoNe. ENekTpHUYHO Mofke U nojase y
weMy o0panuTH ondcHo. OGjacHUTH (bH3HUKY CYWITHHY CTpyje, GH3WUKH H TeXHHYKH cMep. OnucHo ofpagMTi jeAHOCMEpHY M HaW3MeHHUHY cTpyjy. OnucHo ofpaguTu
eneKTpoMarHeTHsaM. JetasmHo 00pafHTH 3alITHTY 0O yAapa CTPyje H Mepe 3aITHTE Ha paay.
HzGop meTona v 0fniKa paga 3a cBaky Temy oapehyje HACTABHHX ¥ 38BHCHOCTH O HACTABHHX caapikaja, cneco0HOCTH B notpeda ydeHnka, MATepHjalIHIX H APYTHX yClloBa.
Kopuctutn BepGanHe Merofe (METOZA YCMEHOr W3Naraka M OMjancluka METoNa), METONE AEMOHCTpauMuje, TEeKCTYANMHO-HIYCTPAaTHEBHE MeTone, NalopaTopujcke MeTone.
TIMpeanomikeny obnuuK pana cy $HpoHTANHA, pad Y TPYIH, pad ¥ Napy, HHAUBHAYAIHH pal.



5. ¥II¥TCTBO 3A POPMATHBHO H CYMATHBHO OLIEERHBAIBLE YUYEHHKA

¥ HacTaBM OpMjEHTHCAHO] KA HOCTH3aKY HCXONA NPATe Ce M BPE/IHY]Y MPOUEC HACTABE M Yuewa, nocTurHyha yuennka (MpoaykTH yuena) M concTeenn pad, Hacraramx tpeGa
KOHTHHYWPaHO [a NpaTd Hampelak YYeHHKa, KOjH ¢e OMfiefa Y HauyWHy Ha KOJM YYeHWUH NapTHUMNUPajy, Kako NPHKYIUbajy MONATKE, KAaKO apryMeEHTYjy, eBanyupajy,
nowysmenTyjy uta, Ia 6u epepHorare GHng ofjekTHRHO M Y (IYHKUMjH Yuera, noTpefHO je YCKNanuTH HHBOE MCXOJA 1 HAYHHE OLCH:HRAA,

CyMaTHBHO OLICH:HBAIE j¢ BpEAHOBAKE NOCTUTHYHA YHEHNKA Ha KPajy CBAKe peannioBaHe TeMe. CyMATHRHE OLeHe ¢e noBHjajy M3 KOHTPOIHHX UK MTHCMEHUMX PAfOB4, TECTORA,
YCMEHOT MCTIHTHBAA, CAMOCTANHUX MIIH TPYITHUX PagoBa YueHUKa,

Y dopMaTHRHOM BpefHOBAKY HACTABHHK DH Tpefano ga npoMoBMIIE rpyMHU QHJANOT, Ja KOPHCTH MUTAaa Aa O reHepucac mogatke w3 Hauxkmx uaeja, and m ga IOMOTHE
pa3eoj haukux vneja, naje yyeHnuMmMa NoBpaTHe MHQOpMauMje, a nosparHe HHdopmaumje Ko6MjeHe OX yUeHHKA KOPUCTH da NPHAArOMH NoAy4asarke, oxpalpyje yueHuke na
oLEeY]Y KBUTNTET ceor paga. M2fop uHcTpymenTa 3a JOPMATHBHO BPEIHOBAH:E 3aBUCH 01 BPCTE AKTHBHOCTH KOjd Ce BpeaHyje.



Haszus npeamera: TEXHOJIOTHJA OBPAJIE

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa Hacraga y G0y VkynHo

I

74 0 0

0 74

2. IULJLEBU YUEIbA:

= CTHLL&H:& OCHOBHHMX 3Hamba O TEXHOJ'IOT‘HjH MaluMHOrpaime

= CTHLLHH:C OCHOBHHX 3Hakba O DG]JEUJ,HHM CHCTEMHMA H NTPOLIECHMA DGPEUJ,E
- Cruuame OCHOBHMX 3Hatba 0 00paau pesamem

= CTHLLEIH:C OCHOBHHX 3Hakba 0 DGJ]HKOBaH:y ,ﬂC(IJOpMI-{CﬂI-bCM

- Cruuare OCHOBHHX 3HAIA O M3PA/H [Ie/10Ba O/ THMa

- CTHLL{'IH:C OCHOBHHX 3HaAHKAO NOCTYINLHUMAE JIMBCHA

3. TEME, HCXO/IH, IIPEMNOPYYEHH CAJIPKAJH U K/JbYUYHH ITOJMOBH CAJIPIKAJA

Paspen: Tpsn

loanimn doua yacosa: Teopuja: 74 uaea;

TEMA

HCXOIHU
1o 3aBpuieTky Teme yueHuk he OuTH y cramy aa:

MPENOPYUEHU CAJIP’KAJU / KJbYYHU ITOJMOBH
CAJIPKAJA

Veon y texnonorujy obpane

objacHM nojam TeXHOIOTHje

o0jacHH mojam cucTema

objacHu nojam oGpagHOr cHeTeMa

Hapene pasndke u3mely npunpemka, odpazka, H3pajka, roTOBOI fena
o0jacHu nojam npoieca y meranonpepahMBaukoj HHAYCTPHH

HaBe/e BPCTY Mpolieca y MeTanonpepalHBaukoj MHAYCTPH]H W HHXOBE
KapakTepHCTHKE

HaBeje nojeny merona obpane

e [lojam TexHonoruje

e CucreMH y MaLIKHOTPA/ibH: MOCIOBHH, NPOU3BOAHH,
TEXHOJIOLIKH, 00paaHu

o [Ipunpemak. obpanax. uspanak, roros aeo

e [lpouecn y metanonpepahusauko] HHLYCTPH]H: NPOH3BO/HH,
TEXHOJIOLIKH H 00pajiHK MpoLec

o Knacuuxaumja nocrynaka obnuxopara 1 obpaje

Texonoruja obpane pesamem

objacHu mMeToe hopMHpatba MOBPILHHE NPH 00paaH pesarbeM
objacHu HaunH opMHpatba CTPYTOTHHE H HheHE BpCTe

HABE/IE CHJIE W TeMMepaType pesarha

objacHu ynory cpescrapa 3a xnaljere U nomMaszHpare

o0jacHu OCHOBHE KapaKkTepHcTHKE 00paje 0/ceLiaheM, CTPYTabeM,
peHucatbeM, NPoRIayetkeM, rioaatem, Oyluerem, Opyluerem u
rnavambeM

MeToae (hopMHparba NOBPILMHE NMpH 00paau pesarmem

[Tpouec Hacrajama cTpyroTuse

BpcTe cTpyrotune

Cuite v TemnepaType pesatba

Cpeacrea 3a xnaljerbe U NOAMazHBabE

O6pana oficeliatbeM, CTPYTamkheM, PeH/IMCabeM, MPOBIaYeHeM,
rnojameM, OvilememM, OpyLIeeM U riavameM




* HABCIOC CNICMCHTE POKHMA oﬁpaﬂe pPe3akkeM

oljacHn KpeTamka Ha YHHBEP3alHHM MallMHaMa anaTkama IpH
npotecy GopMHpaa CTPYTOTHHE

HABENE BPCTE anara

OTHILE FEOMETPH]Y aara

HaBege Bpere nomohnux npufopa

EnemenTy pexuma oSpane

BpcTe kpeTama Ha YHMBEPIANHAM MAUIMHAMA aNaTKaMa ¥
H/BY POPMMPAELA CTPYTOTHHE

Bpcre anara v BUX0BA reoMeTpHja

Matepujanu pe3sux anaTa

Bpcre nomohinnx npuGopa

Obnurosame nedopmucamem

ofjacHK ocHOBHe KapakTepHcTuke obpane aedopMucamem
oGjackn paznuke w3Mely enacTHYHMX U MIACTHMHUX AetopManmja
ofjaceu nedHHULM]Y HANOHA ¥ MOAENY

ofijacHN anjarpaM 3aBHCHOTH HanmoH-AedopManyja

Hagene spere nefin 3a 3arpesasse

ofjacHN cnofoano KoBake

ofjacHu KoBaRE ¥ KANynuma, BpcTe Kanyna

HaBefle pasnuke UsmMehy koBawa Ha YeKHIMMA U NpecoBaa
Hapeze BpeTe yekdha W npeca

ofjacHN oBpany HCTUCKUBAKEM

ofjacHl obpany BamameM

ofjaHl H3pany WIABHHX LUEBH

oBjacHY Hapaay GelUIABHHX LICBH

objaHu o0pany BydereM: H3pana JKHLA H LSBH

Kapakrepueruke obpane nedopmucarsem
TTojam » BpcTa Aedopmantja M HANOHA
O614cT ENACTHHHOCTH H [TACTHMHOCTH
Obpana y XNaaHoOM H TOIUIOM CTARY
ITehu 3a 3arpesarse

Obpaaa cabMjalkeM: KOBAE U PECcOBahe
CnoboaHo koBame

Kepame y kanyniMa

Kopame BambameM

MailiiHe 32 KOBARE H [IpecoBake: yekuiiy, Npece
Obpana HCTUCKUBAEM

Obpaaa pabamkbeM

Hspaga uesu

Q6pana Byuerem (HIBMAYCHEM )

Hspapa genosa og nHMa Hapege ocHOBHE KapakTepHCTHKE MOCTYNAKa H3paje AeNoBa Of TUMA KapakrepucTike noctynaka Hipaje fenosa of JIHMA
Hasege nogeny nectynaka 08nHKOBaba NPH H3paaH ACNOBA Of JIHMA Ofpana caBajarmeM
Hapeame mocTynke oGpane oasajambem Onceuamwe
OGjacHH mocTynak oAccuarka [TpobHjare 1 NpoceUae
Hasege o6nHke HOXeBA HA MAIIHHCKHAM MakKazaMa ANaTu U MalHHe 3a MPoOHjatbe H poCeLiahe
OGjacHH pasnuke u3nMely npobujama H npocelama O6pana caBBjarmeM
Hapeae THNoBe anata 3a NpoOHjamke 0 NPOCelate H UXeBe ASN0BE VraoHo (pazoHCKO) caBHjakbe
OGjacHH OCHOBHE KAPaKTEPHCTHKE H BPCTE CaBHjatba KpyxHo capnjame
OGjacHH yraoHo caBHjatbe Ofpana n3snaverem
OGjacHH KpyKHO CaBHjakbe
O6jacHH OCHOBHE KapakTepHCTHKe 00pane H3BNa4CeM
JlnBese OGjacHH MoCTYNaK MHBEH:A, OCHOBHE 10jMORE OCHOBHH NOjMOBH O JIHBEHY

Hasene mMaTepHjane 3a nuBewe
OGjacHH H3pamy MeWYaHuK Kamymna H jesrapa
Hagege nueadke anare 1 npudop
OfjacHu pyuHy H MAlIWHCKY M3pafy Kanyna
OfjachH cpe NOCTYIKE MMBEH:A;

- ['paBHTanHoHO NHBEH:E

- Jlupeme y METANHUM KATYUMa

- Jlueewe Noj NPUTHCKOM

CeojcTBa MaTepHjana 3a JIHBCILE
[TocTynuu nusersa

[Mewvwanu kanynu, jezrpa
Jueauku anatv u npuGop

Pyuna m maumiHcka v3paja kanyna
VIHBHH CHETEMH

['paBUTALINOHO THBEH:E

JInpere y METATHAM KANyTHMa
JInperse noA NPUTHCKOM




- Uentpudyranto nupewe » LleHTpudyyranHo NHBeHE
- [ITpeunsHo nupewe » [lpeunzHo NMuBeHE
- Jlupeme y MIKOBKACTHM KANYNHMA » Jlnpewe y LIKOLKACTHM KATYIIAMA
- HenpexnmHo nueeke * HenpekupHo nigeme
—  Jlupeme y BaKyyMy » Jlupeme y Bakyymy
: » 3aBPLIHM PaJOBH IIPH NIHBEHY
s OB6jacHH 3aBPLIHE PAOBE IPH JTHBEHY
» KonTpona v rpeiuke Ha 0aIMBIMMa

» Hagene onepanuje koHTpone oanuBaka
¢ Hasene Morytie rpetuke Ha OANHBLMMA

4. YIIYTCTBO 3A TUAAKTHYKO-METOJHYKO OCTBAPHBAILE ITPOI'PAMA
Ha nouerky cBake Teme y4eHMKE YNOIHATH ¢4 LULEBAMA W HCXOAMMA, MAAHOM PAAA 1 HAYHMHHMA OUEHHUBABA. TEOPH|CKA HACTARA NPEAMETA C& Peanusyje y yUHOHHUM NpH
Yemy ce 0JeTberbe He IeNH Ha Tpyne.
Ipenopyuern 6poj wacosa no Temama je cneaehu:

* VYB0A Y TexHONorHjy obpane (4 vaca)

» TexHomoruja obpage pezawem(28 yacosa)

*» Obnuxorame pedopmucared (20 uacopa)

» Hspaga nenoea op numa (6 gaca)

» Jluseme (16 yacora)
TpunHkoM peanHzaliMje TeMa OCJIOHHTH c€ HA MPeA3Halba YUeHHKE W3 TEXHHKE H TEXHOTOTH]E, & ¥ KOpenaltji ca eKONOTHjOM W 3aLITHTOM KHBOTHE CPeAMHE, MAlIHHCKHM
MarepnjanumMa. Mz0op Metoma » ofnKKa paga 3a ceaky TeMy oapelyje HacTaBHHK v 3aBHCHOCTH 0 HACTABHHX caapiaja, crnocoGHoCcTH H noTpeba yueHnKa, MaTepHjanHux i
Apyrux yenora. KopueTuty sepbante MeToae (MeToa YCMEHOT HaNarawa W JHjANcliKa METoAa), METoe NeMOHCTpalllje, TEKCTyalHO-HIycTpaTHBHe MeTone. [lpennoxeHy
oGNHUM pana cy GppoHTanHH, pad y rpynu, paja v napy, HHIMBHAYANHU paj.

8. ¥II¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OIIElLHBAILE YUYEHHKA

¥V HacTaBH OPHjEHTHCAHO] KA ZOCTH3aY HCX00a NPATe ¢e K BPeAHY]Y NPOUEC HACTABE M Yueta, MocTHrHyha yueHHKa (NMPOLYKTH Yueka) M COncTBeHH paa. HacTaBHuK TpeGa
KOHTHHYMPaHO fa TNpaTd Hanpejak Y4eHHKa, KGjH ce OrNefia Y HayWHy Ha KOjH YYeHHUH NapTHUMNHPAjY, Kako OPHKYIUBA]Y MOAATKE, Kako apryMeHTyjy, eBanyupajy,
HOKyMeHTYjy UTa. Jla Gu spegHoBare G0 00jeKTHEHO U ¥ QYHKLMjH y4eta, IOTPeOHO je YCKNIalHTH HHBOE HCXOJA H HAYHHE OLCHHBA:A.

CyMaTHBHO OLICHHBARE j€ BpEAHOBaKE MOCTHIHYha YUSHHKA Ha Kpajy CBake peanuzoBaHe TeMe. CYMATHEHE olieHe ce N0GH]ajy H3 KOHTPONHHMX HIH THCMEHMX PAoBa, TECTORA,
YCMEHOT HCITUTHBAA, CAMOCTAIHHX WM TPYITHHX PagoBa yUYeHHKa.

¥ (opMaTHEHOM BpelHOBakY HACTABHHK GH TpeGano Aa NpeMoBHLUIE TPYTHH ARJANOT, Ja KOPHUCTH MHTamkba Oa M reHepucac mogaTke W3 haukux ugeja, ani ¥ Ja MOMOTHE
pa3eoj haukix waeja, faje ydeHHUMMa MoBpaTHE HHOpMaLHje, a NMoBpaTHe HHbOpMaUHje foOHjeHe Of YUeHHKE KOPHCTH Aa NPHNArofi nogy4asamwe, oxpabpyje yueHuke na
oUehy]y KBaNUTET cBoT paga. M3bop nHCTpyMeHTa 2a iopMATHEHO BPEAHOBALE 3aBHCH 0 BPCTE BKTHRHOCTH KOjd ce BpeaHyje.



1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

Hasus npeamera: TEXHHYKO LHPTABE

PA3PE]L:

Teopujcka

HacTapa Bexbe

IMpakTHuHa HacTaBa

Hacraga y Gioky VkynHo

1l

74

0 0

0 74

2. IULJLEBU YUEIbA:

- Cruuame OCHOBHHX 3Hak:a 0 00paau crajarmem

- CTHLLHH:C OCHOBHHMX 3HaHA O DGpaﬂ.H Ha KOM]ijTepCI(H Yhnpae/badHHM MalllHHAMA alldTKama

- Cruuarbe OCHOBHHX 3HAMa 0 00paau cneunjaiHuM (HEKOHBEHIIMOHAIHMM) MOCTYNUUMA
- Cruuame OCHOBHHMX 3Haa 0 TEpMUUKO] 0Opaau

- Cruuarse OCHOBHHX 3HAIA O UCITUTHBAILY MaTepHjana

- Cruuarbe OCHOBHMX 3Hatba O 3alITHTH MaTepHjaia

3. TEME, HCXO/IH, IIPEMNOPYYEHH CAJIPKAJH U K/JbYUYHH ITOJMOBH CAJIPIKAJA

Paspen: Apyru

loanuimsn dona vacosa: Teopuja: 74 uacosa;

TEMA

HCXO0IH

1o 3aBpieTky Teme yueHuk he OMTH y cTamy na:

MPENOPYYEHM CAJIP/KAJH / KJbYYHU MTOJMOBHU
CAJIPIKAJA

Obpana cnajamem

00jacHH OCHOBHE MOJMOBE O JIEMJbEHLY

HaBeJle MoJeNy J1eMoBa

ofjacH1 HaMeHy TOIHTe ba

oBjacHu MeTOzIE leMIberba

00jacHH NOCTYNAaK JieN/betba

ofjacHH NOCTYMNaK crajara 3aBapHBabeM

HapeJle NoJeNy NOCTYNAaKa 3apapHBatha

HaBeJle elleMeHTe 3aBapeHor choja

Hage/e obnKe #bebosa

pasnHKyje BpcTe 3aBapeHHX crojesa

ofjacHH racHo 3aBapuBathe

HABEJIE rACOBE KOjU CE KOPHCTE 3a racHO 3aBapHBar:e
oBjacHH yNory peyKIUHOHHX BEHTHNA

HaBe/le OCHOBHE JIENTOBE FOPHOHHKA 34 3aBapUBathbe
o0jacHM BpCTY MamMeHa

ofjacHu JloaTHH MaTepHjan

Crajatse nemiberem

Bpcre nemoea

Tonuremu

MeTtoau nemiberba:

- MEXaHHUYKHM JIEMHIINMA; JIEMIbEHE TOPHOHHLIMMAL
€JIEKTPOOTIOPHO JIeMJbEH:e; HHAYKLIMOHO JIEMIbEHbE; IEMBEHE ¥
neliuma; nemibere y pacToNnbeHOM JIeMY: JeMbee Y

PacTON/LEHHM COTHMA; NEMJBEHE YIITPAIBYKOM.

Cnajarhe MeTana JiernberheM

Cnajare 2apapuBambeM

MeToau 3aBapuBatba: TOIUBEHEM U IPUTHCKOM
OcHOBHHU MOJMOBH Y TEXHHLIH 3aBapHBaIba
["acHo 3apapuBarme

Py4HO enexTposy4HoO 3aBapUBaibe
3asapusame THI nocrynkom




* HaBEIE MOCTYNKE ACHOT 3aBapHBakLa s 3apapueame MWL nocTynkxom
» oGjacan PEJI mocTynak 2agapuBara s 3apapuearbe MAT mocTynxom
s ofjacHM CTBAPALE ENEKTPHYHOT JIyKa e 3JaBapHBAE MOM NPAXOM
= ofjjacHm ynory, BpcTe i 0O3Ha4Yaralse eJICKTPONA 34 3aBApUBAKLE | ¢+ 3aBapHBaibe TIa3MOM
s oGjacam THUI noctynak e ENEKTpoOTNOpHO 2aBapHEAE
e oGjacun MUI mocTymak + Pezame meTana
s oGjacun MAT mocTymak + Harapusawe
¢ ofjacHy 3aBAPHBAKLE IO NPAXOM ¢ 34WTHTA NPH 3ABAPUBALY
s 0ojacuy 3aBapHBAEL TNIAZMOM
» 0fjacHN eNeKTPOOTIOPHO IABAPHBAKS
s HaBesae M 00jacHH NOCTYNKE 3ABAPHBA:A NPEKIONHUX CNIOjeBA:
TAHKACTO, IABHO U HpajaBu4acTo
¢ Hagee M o6jacHH NOCTYIIKE 3aBAPUBALA CYUEOHHX CTIOjeBa:
30HjakeM U BApPHHUEHEM
¢ 0BjacHU H HAaBEME NOCTYIIKE pe3awa MeTana
» 06GjacHN ENeKTPOIYMHO U FACHO HABAPHBAbE
¢ TNPUMEWYje NOCTYIKE 321UTHTE Ha pany
OBpaaa Ha KOMITjYTEPCKK ¢ objacHY 0cHOBHe KapakTepHcTuke HYMA ¢ HymepHukd ynpas/baHe MalllMHe anaTke
ynpabB/baHUM MalllHHama ¢ HaBeJle OCCHOBHE ENeMEHTe W HallpTa cTpykTypy HY obpaanor | ¢ Crpykrypa HYMA
anaTkaMa 4 HHAYCTPH|CKHM CHCTEMA ¢ CHCTeMH HYMEPHUKOr YIPARIbalba
poBoTHMa o objacHy paznuky usMehy HYMA 1 00paaHux LeHTapa o OOGpagHH LUEHTPH
» Hafpoju BpcTe HYMEPHUKOTr yripaBaska ¢ Bpcre ynpasmama
¢ objacHY HameHy DIIC o OekcHOUTHH NPOH3BOTHHE CUCTEMHU
¢ objacHY HaMeHy U NMOAENY CNELHjATHUX MallluHa ¢ CpeudjanHe mMalluHe
¢ objacHu TpaHcdep THHK]e ¢ Tpanchep nuHuje
¢ objacHH pasecj pobota o HHaycTpHjckH poboTy
¢ HaBele MpHMeHe HHAYCTPHjCKOX poboTa
o 00jacHH MUHHMAaNHY KOHQHCYpaUuKnjy pobota
» objacHH 3aBpluHe ypehaje pobota
Cneusjaniu » 00jacHH NpUMEHY W MOAENY HEKOHBESHUMOHAIHHX ITOCTYIaKa ¢ CneusjanHy noctynuu obpane
(HEKOHBEHLHMOHAIHK) TICCTYIILIA obpane » Enexrpoepoznpna oGpaga (EDM)
obpage » 00jacHH crientjaHe (HEKOHBEHLHOHRANHE) NOCTYNKS obpame o Enexrpoxemujcka obpaza (ECM)
» YnrpaseydHa oOpaga (EUS)
s OGpaza enexrpoHckuM cHoroM (EBM)
» OGpazga nacepom (LBM)
s OOpaza mnazmom (PJM)
» Xemujcke ofpage (CM)
s ObGpana soneHum mnazom (WIM)
s ObGpana abpazueapm miuazom (AJM)
s AHOAHOMEexanuuke obpage
s Obpana y eneKTpOMATHETHOM NOJLY




Enexrpoxuapaynuune obpane
O6paza ekcniosHjom
Enexrpomexannuxe oGpane
KomGunosanm noctynuu ofpane

Tepmuuka obpana

ofjacun TepMuuky obpany

ofjacHn pasnuky wimehy TepMHUUKe M XeMRjCKO-TEPMUYKE
obpane

ofijacHn MOCTYNaK Kapetba

ofjacHn NOCTYNAK HOpMAIH3aLje

objacHY MocTynak Kabewa

HABEAE MOCTYNKE KA

HageJe cpeAcTsa 3a xnahewe npH TepmMuukej obpaau
ofjacHu MocTynak nobosbluama

ofjacHY MOCTYNAaK OTMYLITARA

HaBpoju MOCTYTIKE XeMHjCKO-TEpMUYKe obpane

ofjacHY LeMeHTauujy

0GjacHA HUTpHpathe

objacHY LKjaHH3Hpake

0GjacHA cHNULMpatke

objacHH udyzHY METAH3ALH]Y: ANHTHpae, Oopuparse,
XpoMupate

HaBpoju onpemMy H ypehaje 3a TepMuuky oSpany: 3a
sarpename, 3a oaMaihugame, Npake W Xnahewe fenosa

Tepmuura obpana

MeToau 1 nocTynuy TepMiIake ofpane:
- Kapere;

- HOpMann3alHja;

- Kabewe;

- noBosbarse;

- OTNYIUTAH:E;

MeToOH XeMHjCKO-TEPMHUKE oGpaae:
- UeMeHTalumja;

- HHTpHpae;

- UMjaHH3UPat:E;

- CHIMUMpake;

- muty3Ha MeTanH3alHja;

Onpema H ypehaju 3a Tepmuuky obpazy

HcnutHBare MaTepnjana

00jacHH LKL HCTIMTHBAKA MATepHjana

cGjacHN MexaHHUKe H TEXHOMNOLIKe ccobHMe MaTepHjana
00jacHH NOCTYNKE HCMHTHBAKA MaTepHjana Ge3 pazaparwa
maTtepHjana

cGjacHM NOCTYNKE HCMUTHBAKA MATEePHjana ca pazapamemM
MmarepHjana

HaBee NOCTYNKE HCMUTHBAKA TBpaohe

¢ Hcnurusame MaTepHjana
¢ MeToH HCTIHTHBaHA
¢ Hcnurupame Ge3 pasaparsa:

- BH3YEMHU Opernen
- HCTIMTHBaME NEHEeTPaHTHMA
= MATHETHA HCNHTHEAKA

= HCIIHTHBRAHW-A yJ'ITpaBByKOM
- paauorpadeka HCIHTHBAKA

Henurusame ca pasaparem:
- -MOBPLUNMHCKO pazapake
- -3aPEeMHHCKO pazapaibe

XemHjcka HCITHTHBAA
DusHuka HCNUTHBAKA
Meranorpadceka nenurusara
MexaHuuKa HCIHTHBALA
TexHONOIKE HENUTHBAKA




Kopoznja

O6nuum xopozuje

[Mpunpema 3a 3awTHTY 04 KOpO3Mje
MMocTynuu 2amTHTE 01 KOpo3Hje:

= 3AMTHTA HEMETANTHHM ]'IPEBI[aKaMa

- 3AMTHTA METAITHHM npennal(ama

- 3allITHTA XEMHjCKHM TIpeBnaKaMa

- 3alUTHTA NpeBiakama of MIacTHYHHX Maca

ofjacHM nojaM KOpPo3Hje H KaKo HacTaje

HaBeae HajpaxcHuje ofuke xoposuje

H4BEAe HauuHe YHhiea 0N CRUX BPCTa HeuueToha
ofjacHn cBe MOCTYIKE 3AlUTHTE Of KOpo3uUje

3awrtuTa MaTepHjana

4. YITI¥YTCTBO 3A TUNAKTHYKO-METOJHYKO OCTBAPHBAILE ITPOT'PAMA
Ha noyetky cBake Teme yUeHUKe YNO3HATH ca (ULEBHMA W HCXOQHMA, MIAHOM paja ¥ HaulHHMAa oUekHBaka. Teopujcka HacTaBa NpefIMETa Ce PeasTH3yje Y YYMOHHLN NpH
YeMmy ce OJeTbere He OSMH Ha Tpyne.
IpenopyueHn 6poj yacosa Mo Temama je cneaehu:
» (0papacnajarbem (30 yaca)
O6pana Ha HYMA W uHAycTpujckHM poGoTuMa (12 yaca)
Crneunjaniy (HeKOHBCHLUHOHANHH) nocTynuu obpage (10 yacopa)
Tepmuuka obpaza (10 vacopa)
HcmuTHeake MaTepHjana (4 4acoBa)
JawrtuTa MaTepHjana (8 yacopa)

TIpunnkoM peanuzalije TEMa OCTOHHTH ce Ha NPeA3Haka YUSHHKA U3 PBOT pa3peaa H3 NpeamMeTa TeXHoorHja obpaje, eKonoruje W 3alUTHTE JKHBOTHE CPedHHE, MalHHCKHX
MaTepHjana, MexaHnke. M30op Meroza u ofnuka paga 3a cBaky TeMy oapeljyje HacTaBHHK y 3aBHCHOCTH Of HACTABHHX CAZpXkaja, crioco0HOCTH M noTpefa yueHHKa,
MATEPHjATHHX U APYTHX YcnoBa. KopHeTHTH BepOante MeTole {METOAa YCMEHOT HaNlaraha H AWjanolika MeToJa), METOAE AeMOHCTPALIH]E, TEKCTYAHO- KTYCTPaTHBHE METOE.
[pemnoxenu obnuLM paja cy POHTANHH, paf y IPYIH, pad y niapy, HHIHBHIYaaHH paj.

5. YO¥TCTRO 3A POPMATHBHO H CYMATHBHO OIIEILHBAILE YUEHHKA

Y HacTaBH OPHjEHTHCAHO] Ka ACCTH3alkY UCXCOa TIPATE CE B BPEOHY|Y ITpOLeC HacTaBe U yuSk:a, MocTHrHyha yuenHKka (NpomoyKTH yuersa) ¥ concTeeHH pap. Hactapunk tpefa
KOHTHHYHPaHO fa TIpaTd Hanpefak YYeHWKa, KOjH Ce OTilella ¥ HadHHY Ha KOjH YYeHHUM NapTHUMNWpajy, Kako NMPHKYIIBAjy NojaTke, KaKo apryMeHTYjy, eBalyHpajy,
AOKYMEHTYjY WUTH. Ja Gu BpegHoBarse Guno 06jekTHEHO H Y DYHKUMjH yuera, NoTpeGHO je YCKNIaAuTH HHBOE HEXOHA W HAYHHE CLCHHBAlbA.

CyMaTHBHO OLeHHBaE je BPeNHOBARE NOCTHIHYNA YUSHHKA Ha Kpajy cBaKe peanksopaHe TeMe. CyMaTHBHE ougHe ce 0o0Hjaj N3 KOHTPOMHAX WITH IHCMEHHK pafcea, TeCToBa,
YCMEHOT HCTIMTHEAbA, CAMOCTAITHMX WITH TPYTIHHX pagoBa yMeHHKa, ¥ tbopma’msnom BPCAHOBARY HACTABHHK 61 Tpebano na TpOMOBHLIE IPYITHH AHjaNoT, I8 KOPHCTH [THTaHa
nma OM reHepucao nonarxe vz faukux Wagja, anu ¥ A3 NoMOTHE pa3soj haukux naegja, faje yMeHMUIMA NOBpAaTHE MHGpOpMaLje, 4 NOEpaTHe MHpopMauHje nodMjeHe o yYeHHKa
KOPHCTH 113 IPHIIATOAH TOLY4aBalbe, oxpabpyje yieHHKe Ia OLEHYjy KBANUTET cBor paja. M3Gop WHCTpyMeHTa 2a (hOPMaTHEHO BPENHOBAILE 3AaBHCH O/ BPCTE aKTHBHOCTH
Kaja ce BpenHyje.



Hasus npeamera: MEXAHHKA CA MEXAHU3MHMA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

1l 74 37 0

0 111

2. IULJLEBU YUEIbA:

- Pazymesame kperama Tena
- Cruuarbe 3Hatba 0 BPCTaMa M 3aKOHUTOCTHMA KPeTdiba MaTepHjaiHe Tauke

- Cruuarse 3Hamba 0 KHHEMAaTHLIM KPYTOr Tela, TPaHCIaTOpHOM KpeTatby, 0OpTHOM KpeTaiby, paBaHCKOM M CI0/KEHOM KpeTarby

= CTHLLEIH:C 3Harbd O OINMUTHM 3aKOHMMA JTHMHAMMKE Ta4yKe, I'IOjMOBHMEl pana u cHare
i CTHLLaIbe 3HaHA O JHHAMHKLIK KPYTOr Tela

- OcriocobibaBame 3a NPUMEHY 3aKOHA KHHEMATHKE W JHHAMMKE ¥ peliaBamy 3a/1aTaka 1 l'IPOﬁJ'ICMH MaLIHHCKE Npakce

— PasBujaibe TOrHUKOT MUILLIbEILA U pacyljuBaiba U CUCTEMATHYHOCTH Y pelliaBalby TEXHUUKHX npodiema

- PasymeBarbe yTHlIaja CHIA HA KPeTae Tena
~ TlosnaBare OCHOBHHX NPHHLIMINA KMHEMATHKE U AWHAMHKE MeXaHu3ama

3. TEME, UHCXO/JH, TIPENOPYYEHH CAJPKAIJH H K/bYUYHU MMOJMOBH CAJIPKAJA

Pazpen: Apyrn
lNoauwibk dona wacora: Teopuja: 74 uaca; Bexbe: 37 uacosa;

e ofjacHH Nnojam MaTepHjanHe Tauke

e o0jacHu nojam cHetema pehepeHiinje U HaBele HauHHe
onpehuBama nosozaja Tauke y pasHH H NpocTopy

e W3BPLUM OCHOBHY MOJIENY KPEeTaha

e feuHKILIE OCHOBHE MOjMOBE H BENUUHHE KOje OMHCY]y
KpeTatbe

TEMA HUCcxoau MPEMNOPYYEHH CAAPKAJH / KJbYUYHHU ITOJMOBH
ITo 3aBpuIeTKy TeMe yueHHk he OuTH y cTamy Aa: CAJIPKAJA
OCHOBHH NOjMOBH Y e JeHHMIIE KHHEMATHKY Kao 10 MeXaHHuKe H 00jacHu HheH [lojam KMHeMaTHKe U MpeaMET NpoyyaBara
KWHEMAaTHLH 3HAYa] Y TEXHHLH [MTojam maTepujajiHe Tauke

Pedepentru cuctem 1 oapeluBaibe nonosxaja Tauke y paBHi 1
MpocTopy

[Tojam 1 ocHOBHA NojENa KpeTama

OcCHOBHH MOjMOBH M BETMUHHE KOj€ ONHUCYjY KpeTame (JInH1ja
MyTame, MyTatba, MyT. 3aKOH MyTa, Op3uHa, 3aKoH Op3uHe,
BpeMe)

Kunemartuka MaTepujanHe Tauke | o AedMHMIIE TPABOIMHH]CKO KpeTathe MaTepHjaiHe Tauke 1
HanpaBy pasiiuKy u3mely paBHOMEPHOT U NPOMEHILHUBOT
KpeTara

e JeHHHILE KPHBOIMHH|CKO KpeTatbe MaTepHjasiHe Tauke

[NparonuHMjCKO KpeTame MaTepHjaiHe TauKe (PaBHOMEPHO U
MPOMEHIEHBO)

Oppehuearbe nunnje nyTawe, mytawe, Op3uHe 1 yOp3atba npu
MPaBOIHHHU|CKOM KpeTarby MaTepHjaiHe Tauke




ofpenH [yTamy, Op3uHy K yOp3aike 3a KapakTepUCTHYHE BpCTe
KpeTara MaTepHjaHe Ta4uKe

UpTa KHHeMAaTH4Ke gujarpaMe (v — ¢, a—t, § —t)

HABEMIE IPHMEPE NPABOIMHUJCKOT KPETAbA, KPHBONHHH]CKOT
KpeTarba H KPYKHOT KpeTawa (Kao cnelujanHor obnHKa
KPUBONMHH|CKOT KPETakha) U3 MallHHCKe Tipakce

KpHBOTNHH]CKO KpeTare MaTepHjatHe Tauke (pPaBHOMEPHO H
NPOMEH/EHBO)

Onpehueame NTuHUje MyTatbe, NyTame, Opande 1 yop3ama npy
KPUBOMIMTHUJCKOM KPETaH:y MaTepHjanHe Tauke

Knnemarnukn aujarpamu

KpyxHO KpeTamke MaTepHjante Tauke (paBHOMEPHO H
NPOMEH/EHBO)

bp2una v yOpzaiee (HOPMATHO H TAHIEHUMJATTHO) KO KPYIKHOT
KPeTahd MATEPH|ATHE TAUKe

KuHemaTHka kpyTor Tena

AedHHULIE KPYTO TENO H HABEAE pasiore yeoherwa
OPETIOCTABKE KPYTOCTH Téna

pasnukyje BpTe KpeTakwa KPYToT TeNla U HaBeJle HUXOBe
KAPAKTEPUCTHKE

YUPTA U H3pauyHa 6p3rHe W yOp3atba peMa 3aJaTiM
nofauxMa

pasznukyje anconyTHO H PeNaTHBHO KpeTakha

oGjacHH nojaM cTeneHa cnobone KpeTama

[Nojam kpyTor Tena, 3aaalH KMHeMaTHKe KpYTOT Tela
TpancnaTopHo KpeTame KpyTor Tena (KOHAMHE jeHaunHe
KpeTatba, IUHMja MyTake, 6p3uHa U yGp3ake KapakTepHCcTUYHe
TA4Ke KPYTOr Tena)

ObpTame KpyTOT TENA OKC HeNoMHYHe oce (yraoHa 6p3uHa,
YraoHo yOpaatbe, OpsHHa H yOp3ame)

[Nojam paBaHcKOr kKpeTama KPYTOr TeNa, KOHAYHE jeIHAYHHE
PaBaHCKOr KpeTakba KPYTOr Tena

Pasnaratbe paBaHCKOr KpeTarba KPYTOT TeNa Ha TPAaHCIATOPHO H
ODPTHO KpeTame

TpeHyTHH non Gp3nHa paBaHcke DUrype, TeopeMa O NPojeKLH)H
Op3vHa Ope TauKke paBaHcke QUrype

Onpehueame GpauHe 1 yOp3amka Tauaka KpyTor Tefla Koje BpLIn
PABAHCKO KpeTame

CnosxeHo KpeTaksa MaTepHjanHe Tauke, oapelBatbe anconyTHe
6p3uHe B ancoayTHor ybpsama Tauke Koja BPIUIM COKEHO
KpeTame

KuHemaTHka mexaHH3zaMa

AedhHHULIE MEXAHH3aM, HEroBe UNAHOBE W KUHEMATCKE Bese
M3BPLUM MOJETyY MeXaHH3aMa npeMa THITY KOHCTPYKUH]E H
npeMa QYHKUM|H

pasznukyje KapaKTepHCTHYHE THITOBE MEXAHH3AMA U EbHXOBY
OpHUMEHY

MpeABHAH NOMEpae Dea MEXaHH3MA HA OCHOBY KpeTaha
E-ETOBNX OCTRITHX elleMEHATA

HaBee [MPUMEHY MEXaHW3aMa Ha MallliHama H ypeljajuma u3
MaLIHWHCKE Npakce

[lojam MeXaHU3Ma, UNAHOBH, KHHEMATCKH NapoBH, KUHEMATCKe
Be3e, CTENeHH cnoboae KpeTatba

KOHCTpYKUHOHO — hYHKUHOHANHA KTacHDHKALH|a MeXaHH3aMa
PenaTHBHO KpeTame, AIICONYTHE KPETabhe H aHAIH3a NIOMEpatba
KIBYYHHX YaHOBA MeXaHn3ama (TTOMY)KHHX, KYTIUCHHX,
GperacTx, 3yNMYacTHX, MOTOPHHX, DPHKLHOHHX H MEXaHH3aMa
¢4 eNacTUIHHM YNaHOBHMA)

JMHAMMKA MaTeprjaHe TauKe

AethMHMILE AMHAMUKY W aHaIM3Mpa 3Ha4a) yBoljersa mace npu
OpOYYBAKY KPETaka

MpOpavyH4Ba KAPAKTEPHCTHYHE BEMHYMHE NPH
NpaBOMMHUjCKOM KPETAkY MAaTePHjaNHe TAUKe MON ACjCTBOM
KOHCTAHTHE CHie

OCHOBHH MMOjMOBH K NPEAMET NpCY4aBatba JIMHAMHKE
HyTHOBH 3aKOHH

[MpaBonuHMjCKO KpeTamke MATEPU]ATHE TAUKE TOA ACJCTROM
KOHCTAHTHE CHile




pellaka jeIHOCTARHH € 3304TKe M3 CNeUNjaNHHX ciyqajesa
OPaBOTHHUICKOT M KPHBOMMHUJCKOT KPETarkba MaTepUjanHe
Ta4vKe

0GjacHH 3aKOH MPOMEHE KOMMYHHE KPETaha M 3aKOH NPOMEHE
KMHETHYKE CHEPTHje

Ae(MHNIIE Paj, CHATY W CTENMEH KOPUCHOT AEjCTBA W BPLUIH
EbMXOBO H3PAYYHABAH:E HA KOHKPETHHM NPUMEPHMA
AethMHMILE CHITY HHepUHje 1 npuMeHy Janambepos npHHOM
34 MATEPH]ATHY TAYKY HA KOHKPETHOM TIPUMEPY

CrneunjanHy cyvajeBn MpaBoIHHNCKOT KpeTathba MaTepHjanHe
Tauke (CnofoxaH Nan, XMTaL HABMLUE M XHTALl HAHIKE ¥
Ge3pa3zMyLIHOM MPOCTOPY)

KPUBONMHHCKO KpeTakbe MaTepHjaiHe Tauke

Cneuujansy cnyydjeBd KpUBOMHHM|CKOT KPETaha MAaTEPHjATHE
TAuKe (XOPM3OHTAJIHYU M KOC XUTAW Y §e3BazNylHH MPOCTOP)
Konuuuua kpetarma, 2aK0H NPOMEHE W 3AK0H OAPXKAA
KONMYKMHE KPETAMbA MATEPHjAIHE TAYKE

[Tojam w1 BpcTe enepruje

3aKOH O NPOMEHH KHHETHYKE eHepruje

Pan, cHara, CTeNeH KOPHCHOT O€jCTBA

JanambepoB NpUHUMN 33 MATEPHJATHY TAMKY

JlMHaMuKa cHeTema
MaTepUjaNHUX Tadaka

AethHHMILE MATEPH]ATHH CHCTEM M CHNE KOje NBjCTBY]Y HA mbera
objacHu nojam ueHTpa Maca

06jacHH 3aKkoH O NPOMEHU KOMHUWHE KPETakba H 3aKOH 0
NPOMEHH KHHETHHKE eHeprilje cHCTeMa MaTepHjanHHx Tadaka
npumetn JanamGepos NPHHLMD 3a CHOTEM MATEpPHjaHUX
Ta4aka Ha KOHKPETHOM NpHMepy

[Mojam mareprjansor cCUCTEMA, CHUNE KOje AgjCTBYjY Ha
MaTepHjanHH CHETEM

Maca H cpeanuITe cucTeMa

32KOH O NpOMEHH KONMUHHE KpeTata CHCTeMa

KuHeTnuka eHeprija ¥ 3aKOH 0 IPOMEHH KUHETHYKE eHeprHje
cHcTeMa

Janambepos NPUHUMM 3a CHCTEM MaTEpHjaIHHX Tauaka

Junamuka kpyTor Tena

npopayyHa KapakKTEPHCTHYHE BENHYHHE NIPH TPAHCTATOPHOM,
KPY)KHOM M paBaHCKOM KpeTarby KPYTOT Tela

KuHeTuuka eHepruja Kpytor Tena ([pu TpaHCIaTOpHOM
KpeTaiby, 00pTalby 0KO HEMOMHUHE Oce, PABAHCKOM KpeTamwy)
Pan cuna koje AejeTByjy Ha KpyTo Teno ([py TpaHCJaTOpHOM
KpeTamwy, 06pTaly OKO HEMOMHUHE OCe, pABAHCKOM KpeTawy)

JrHamMHKa MexaHH3ama

YOUH CHJIE KOje Ce jaBsba]y ¥ KApaKTepHCTHUHNM BeJIHYHHaMa
paznuKyje npeMa HamMeHH W KOHCTPYKLIH]H BPCTE peayKTopa H
EUX0BE KOMIOHEHTE

Knacudmkaunja u aHanmn3a cuna y MexaHusMuma
PenykTopH 3a BeNHKe NPeHOCHE OAHOCE
PenykTopH 3a MpOMeEHIBHBE NPEHOCHE OAHOCE

4. YI¥ TCTBO 3A TUAAKTHYKO-METOIUYKO OCTBAPHBAILE ITIPOT'PAMA
Ha noueTky cBake Teme y4EHHKE YIO3HATH Ca UH/BEBHMA H MCXOMHMa HAcTaBe, OAHOCHO Yuetba, IUTAaHOM pala M HauHHHMMa oLierHBamba. [Ipenmer ce peanisyje Kpo3 TeOpHjCKy
HacTary ¥ BexOe v YHHOHULM U CTICUMjANN30BaHD] YaUoHIIW. Onebere ¢e AeNM Ha Tpyne Ac 15 yueHnka npunukom peanuzaumje eexdOu. MNpenopyka je na ce yacorn BeskOn
peanusyjy kao ABOYAC CBAKE APYre HEACTLE,
TMpenopyuen 6poj uacosa no Temama je cneneh:

*  OcHOBHW NOJMOBH ¥ KHHEMATHLH (3 uaca)

+  Kunematuka maTepujanue Taure (21 vac)

= Kunematuka kpyTor Tena (24 uaca)

»  Kunematuka mexanuzama {12 vacoea)

*  Juuamuka marepujanHe Tauke (24 vaca)

+  JlvHamuKa cucTema MaTepujanHux Tadaxa (12 vacoea)

»  JIuHamuka Kpytor tena (6 4acosa)

*  JIuaamuia Mexaanzama (9 uacosa)




[Npunukom ynosHaBarsa y4eHHKA ¢a OCHOBHHM NOjMOBHMA Y KMHEMATHLM HacTaBHHK Tpeda Ja Ce OCJIOHH Ha 3Hakba Keja ¢y YYEHHLH CTeKMl i3 H3HKe, Ta 3Hama Hajnpe
YTBPAHTI, & TOTOM NPOLIHPUTH (NPOBEPa 3HaHa CTEUEHHX N3 PH3HKE MOXE Ce NPOBEPHTH KPOSHHHLIM]THHA TecT). Y YeHUUNMa Tpeda HArNacHTH 3Hayaj oapehuBatsa nonoxaja
TAYKE ¥ PABHH W NPOCTOPY, @ CBHM YYEHULMMA MOPajy OWTH NOTMYHO JACHU NEjMOBY KPYTOT TeMa, MATEPUjaNHE TAUKe, UITA CY KOHA4He JeNHA4HHE KPEeTarka, k3o W NyTama,
JIHHHja NyTame Y 3aKOH MyTa.

VYuenuke Tpeda MOCTYITHO YBOIANTH ¥ PABAHCKO KPETame KPYTOT TENa, a Ha Kpajy yeemOaBaTH Hay4eHO HA MOrOZHUM NMpUMEpUMa kaje HacTaBHHK uiabepe. ¥ opom geny (¢
ofzupoM Ha eroe 3Hauaj) noTpedHo je yetuhe BPIIMTH NPOREpe THAKA KAKC BN HACTABHHK MMA0 YBUA ¥ KOJOj MEPH CY YHEHHLIM CABNAAATHA MATEPH)Y.

VY KMHEMAaTHUM MEXaHM3aMa HABOOMTH NpUMepe MEXaHn3aMa mawuHa M ypehaja u3 MawmHcke npakce kako G yYeHMUM CXBATHIIH 3HAYA] MEXAHH3AMA U FMHXOBY YIIOTY,
Hapoauty yueHuKe A3 aHANKHIMPA]Y NOCMATPAHK MEXAHU3IAM W YOUABA]Y KAPAKTEPHCTHYHE TAYKE MEXAHHIMA YHje KpeTamse J& BHTHO 33 QYBKIHOHUCAIBE LIENIOT MEXAHH3MA.
Mpu ofpagy AMHAMUKE, KJYYHN TOJMOBN NpK ofpajd Cy: paj, CHara, CTENeH KOPHCHOT JgjCTRA, KMHETHYKA U NIOTEHUM]a1Ha €HepTHja, KONMYHHA KPETAha UTA. 3a Koju Tpeba
ypazauti Behu 6poj npuMepa ¢ of3upoM Aa je NPUMMEHA OBMX BeIMMIHA ¥ MALIMHCTBY BHILECTPYKA.

JuuaMuiy cHerema Tpeba obpafguTH HA jeAHOCTABHHJMM NPHMEPHMA U BPLLMTH HBUXOBY AHANN3Y NIPHIUKOM PellaBa:a.

TMpy peanu3anmMju TéMa BEOMA j& BAKHO A4 C& YCNIOCTABH BE3a €A 3HALHMA CTEHEHAM U3 (PU3MKE, MAILMHCKHX €NEMEHATA, OTIOPHOCTH MATEPHjana U APYTHX NpeaAMeTa U HA
KOHKPETHHM MPHMEPHMA NMOKAZATH HHXOBY NMOBE3aHoCT. YueHuuMma Tpeba maeatu nomahe 3anaTke xoje TpeGa penoBHO NPerfaefaTH H NPOBEPABATH CAMOCTANHOCT H3pane
3A1ATAKA.

Yuenure tpeba ynyhusath va paznuuure wisope uHopmannja (CTpyUHA MUTEPATYpA, HHTEPHET, YACONHCH, yUGeHHLM) Kako Bu NOBEINBANH IPaaMBO ¢4 CBAKOAHEBHHUM
HCKYCTBOM.

VY Toky peanusauMje HacTase Tpeba HErOBATH THMCKH Pa, CAMOIMPOLIEHY, €CTETHKY, YBAKABALE PANTHINTOT MULLLbEHa, Gpatherhe CONCTBEHOT CTaBA KPO3 apryMeHTe. Y ueHHKe
NOACTHLATH fAa pasMHULBA]Y, 3aKBYHY]Y, aHATU3NPa]y, AHCKYTY]Y, MPeLIaKy PasliInTa perlersa.

5. YI¥TCTBO 3A ®OPMATHUBHO H CYMATHBHO OLEEUBAILE YUEHHKA

Ipahewe HanpenoBaka YUeHHKA ce O/IBHja Ha CBAKOM Hacy, CBaka aKTMBHOCT jé Ao6pa MpHNHKA 3a MpolleHy HaNpenoBakka U faBade NoBpaTHe uHdopmaunje. ¥V HacTaBi
OPHjEHTHCAHO] KA AOCTM3alY MCX0Ja NpaTe ¢& W BPeAHY]Y NpPOUEC HAcTaBe W yuewa, nocrdriyha yueHuka {(npoaykru yuewsa) wm concrsenn paa. Hacraguuk Tpeba
KOHTMHYMPAHO fa NMpAaTH HANPEAAK YHYEHHKd, KOJH & OTJIENa ¥y HAYMMHY HAa KOJH YHMEHHUM MAPTHLUMNUPAjY, KAKO NPHKYTUbAjY NOJATKE, KAKO APTYMEHTYJY, EBwNYHpAjy,
AokymeHTyjy UTA. Jla 61 BpeaHoBatbe GUno 06jekTUBHO U ¥ GYHKUHjH yuewa, NoTpebHo je YeknanuTH HHBoe HCXoAa U HAYMHE OLIeH:NBatha.

CyMaTHBHO OLEEMBALE j& BPEIHOBAME NOCTHIHYNA YUEHHKA HA KPAjy CBAKE pednUIOBAHE TEME, a OLeHBALE YueHHEa Tpeba ma je y cknaay ca [IpaBUTHUKOM O OLGHHBAELY.
CyMaTrieHe olieHe ce noOHja]y U3 KOHTPOMHHX UIH [THCMEHHX panoea, rpadMuKnX panesa, TECTOBA, YCMEHOr HCIUTHBARA, CAMOCTAIIHUX HIH TPYIHHX pajoBa YHEeHUKA.

VY dhopMaTHBHOM BpeTHOBAKY HACTABHUK Gu Tpebano na MpoMOBHLLE TPYITHY JHjancr, TAMCKH paj, fia KOPHCTH NWTaka Na 64 redepHcac nofatke B3 Hadkux waeja, anw ¥ na
noMorHe paseoj haukux uaeja, Aaje yueHHIMMa MOBpaTHe HHGoOpMaldje, a NnoBpaTHe HHDopMalHje fobMjeHe O YUeHHKa KOPHCTH Ja pHaaroid nojyuabame, oxpabpyje
YUCHHKeE J1a ClIEBY]Y KBANHTET cBOr pafa. H36op HHCTpyMeHTa 32 GopMaTHBHO BpeHOBake 3aBMCH Ol BPCTE aKTHBHOCTH KOja Ce BpeaHYje.



Hasus npeamera: OTIIOPHOCT MATEPHJAJIA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

1l 37 37 0

0 74

2. IULJLEBU YUEIbA:

- YnosHapamwe BpCTa HANpe3ama H BHUXOBHX KApaKTePHCTHKA
- Cryuame 3Hama o noHalawy TEXHHUYKHX MﬂTBijaﬂa nou J_[ejCTBOM OﬂTethEH:ﬂ
= CTHLLﬂIbe 3Haba O CJA0KCHHM HAMOHCKHUM CTatbuMa

= OBJIaﬂaBanC METOdaMa nNpopavuyHa v npasuiHOr u360pa MﬂT{.’.ijﬁﬂa NMPHIHKOM JTHMEH3HOHHCAHA CIEMEHATA MAlLIMHCKHX K(}HCT[J)’K].[HJ&

- OcniocobkaBatse 3a MPUMEHY TEOPHJCKHX 3HAGA MPH PEllIaBamy MPaKTHYHUX TEXHHUYKUX npodiema
- Pﬂ'SBHjaH:e JOrHYKOr MUULBEHA U CAMOCTAJIHOCTH npu pcmaﬂalby NpaKTHYHHX TCXHHYKHX I'lpOﬁJ'lﬂMﬁ
~ OcnocobssaBaise 3a TpaHcep 3Hamba HAyUEHHX M3 IPYTUX NpeaMeTa

3. TEME, HCXO/JHU, ITIPENOPYYEHH CAJPKAJH H KJbYUYHHU MMOJMOBH CAJIPIKAJA

Pazpen: Apyru
loaniumeu poua yacoea: Teopuja: 37 uacosa; Bexbe: 37 uacona;

HCXOHU NMPENOPYYEHH CAJIPKAJH / K/bYUYHH NMMOJMOBH
TEMA
Ilo 3aBpiueTky Teme yueHHK he OHTH y cTamy aa: CAJIPKAJA
OCHOBHH NOJMOBH U e JedunHILIE OTIOPHOCT MaTepHjana u Habpoju 3anarke oTnopHocTd | o [lojam u 3a1auu OTNOPHOCTH MaTepHjana
MPETIOCTABKE OTINOPHOCTH mMarepujana o Crnosbauime 1 yHyTpailbe cuie
marepHjana s pasyMme rojaM CrosballitbHX H YHYTpPaLlbUX cHla ¢ Hanonu u nedopmatimje
o0jacHu nojam HanoHa U aedopmalmje e Bpcre Hanpeszarba (OCHOBHH NOJMOBH)
s o0jacHu OCHOBHE BpCTe Hanpesarba (AKCHjalIHO Hanpesarbe, + OcHoBHe XHOTE3€ H NPETIOCTABKE OTIOPHOCTH MaTepHjania
CMHLIAHE, YBH]aIhE, CABH]arbe, H3BH]ahe)
e pasyme 1 o0jacHu norpedy yolera NpeTnocTaBku OTNOPHOCTH
Martepujana
AKCHjaJIHO Harnpesame e JehuHMILIEe AKCHJATTHO HATIPE3athe e Jlethopmalinje u HAMOHKW NPU AKCHJATTHOM Harpe3ary
e Haupra aMjarpam v ofjacHu XyKOB 3aKOH e Jlujarpam HanoH — aAunarauMja ¥ KpHBa JHHaMKYKe yBpcrohe
e o0jacHu kpuBY AuHamuuke yBpcrohe e XyKOB 3aKOH M MOJYJI €l1aCTHYHOCTH
s jieuHUILE 103BOJLEHN HAMNOH H 110jaM CTENeHa CUIyPHOCTH e Jl03BO/bEHH HATOH H CTENEH CHIYPHOCTH
e [IpopavyHa aKCHjalHO HANPErHYTH LITan e [lpopauyn akcHjanHO HanperHyTHX HOCaya M YCIIOBH 3a
e 00jacHu 3aTe3are Mo/l yTHIAJeM CONCTBEHE TEXKUHE (M Crosballbe JHMMEeHIHOHHCathe
AKCHjaTTHE cHie) e 3aresame Moj YTHLA]eM COTNCTBEHE TeXKMHE




aHaNH3Mpa YTHLA] TEMNEPATYPE HA HANOHE
pelraea jeAHOCTaBHH|e CTaTHUKKN HeoxpeljeHe mpobneme

3aresame 0L YTHLAJEM COMCTBEHE TEKHHE H CNOJBALLIBE
aKcHjamHe cune

ASPUHHLLE NMOJaM [MOBPLUMHCKOT NPUTHCKA s  YTHIAj TEMIEpaTYpe HA HAMOHE
¢ Craruvku HeoppeljeHu npolnemu
s [loBpIIMHCKM MPUTHCAK
CMuuame ofjjacHu HaMmoHe ¥ NeQOPMALIHje NPY CMULIAKY s Jedopmalije 1 HAMOHN NPH CMULEARY
ofjacHu XyKOR 2aKOH [PH CMHLAKY M MOIYIT K/1H2aH:A o XyKOB 3aKOH (IPH CMHLAHY
U2BPLUM [IPOPAMYH EMEMEHATA U3 TEXHUUKE NPAKCE M3MOKEHHUX s Mogyn knuzama
CMHLIARLY ¢ [IpopauyH enemenara HaNmKEHUX CMULABY H YCIIOBH 34
JMMEHIHOHHCALE
I'eoMeTpUjcKe KapaKTEPHUCTHEE HAGPOjU reOMeTpHjCcKe KapaKTEPUCTHKE PABHHX Mpeceka ¢ BpcTe reometprjekux KapakTepUCTHKA pABHHX Mpeceka
PABHUX W MONPEYHHX MpeceKa AedHHHILE H IPaBH pasnHKy HaMely reoMeTpHjcKHX CTaTHUKH MOMEHT NOBPLIHHE
KapaKTepHCTHKA pABHHX Npeceka MOMEHT HHEPLIHj€ MOBPIIMHE {aKCH|jANHW, UEHTPUDYTanHM,
¢ npumeHH Xajrec — LliTajHepoBy TeopeMy Ha KOHKPETHOM MonapeHu)
npUMepy XajreHc — llITajHepora Teopema
OfpeaM NONoXKaj FMaBHUX LIEHTPaNHHX 0ca 3a 3a71aTH NpHMED ['naBHe UeHTpanHe OCe U MMABHA MOMEHTH HHEPLIHje CNOXeHUX
H3payyHa rNaBHE MOMEHTE HHEpLIMj€ 32 38JaTy CIKEHY Qurypy, dmrypa
H3payyHa NonympedHHK MHEPLIje H HALPTA eNHICY HHepLHje [TonynpedHHK HHEPLIMje H €NUNCa HHepLUUje
H3payHHa OTIIOPHH MOMEHT NOBPIIHHE QOTnopHH MOMEHT TNOBPLIMHE
VBHjame » oGjacHu HamoHe ¥ JedopMalMje NPH YBH|abY LWITANA KPYKHOT ¢ Hanonu n nedopMaunje npu ysujarsy LWrana KPyAKHOT
NONPEYHOr Npeceka NONpeYHOT Npeceka
HalpTa AHjarpaMe MOMEHATA YBHjaHa H YTNIORA YBHjamkbha JujarpaMy MOMEHATA YBHjaka U YIIIORA YEHjatba
HallpTa JHjarpasM TaHCeHLHjaNHHX HAaMoHA Y NONPEYHOM NpeceKy JujarpaM TaHr€HUHjalHHX HAMOHA Y MOMPEYHOM TPEceKky
AHMMEH3HOHHLIE TAKa BpaTHIA (NpeMa JO3BOLEHOM HAMOHY H JHMeH3UOHHCatbE NaKHX BpaTHia (TpemMa A03BOJEEHOM HANOHY
npeMa J03BOJbEHO| AedopMaLiHiH) H [peMa J03B0SbeHO| JedopMalLlHiH)
CagHjare HanpaBH pazTuKy H3Mehy YHCTOr caBrjatba i CABKjatbd cHamMa [Mojam uHCTOr caBnjatba U CaBMjatba culaMa
o6jacHu AedopMalKje W HAMOHE NPH caBHjamy (YHCTOM CaBHjamy Jehopmaliije 1 HOpMaTHH HATIOH [IPH YHCTOM CaBHjarby
H caBHjaiby cHaMa) Hehopmaunje, HOpMaNHU H TAHTEHLHjAHA HATNIOH NPH
mpopadyHa Hocay W3JIJKEH CABHjarky CaBHjarby cHlaMa
pasyme NOjaM KOCOT CaBHjata » [IpopauyH HOCAUA M3NOXKEHHX CABHjaly M YCIOBM 33
OMMEH3HOHHCAH:E
s Tlojam kocor caBujama
Hasnjarme s AehUHHILE U3BHjabe W OOJACHH OCHOBHE NOJMOBE W NMPpeTNecTaBke | ¢  OCHOBHH MOjMOBH H NIPETIOCTABKE KO/ H3BHjaHbA
PH HIBHjalbY s Ojnepor ofpazall 3a BEMTUUHHY KPUTHYMHE CHIE H3BHjaiba
» 2abpoju 1 HANpaBK pamuKy W3melly “eTupn OCHOBHA cnyvaja s (OCHOBHM CITy4aj€BH H3BH]abA
H3BHjarba o Kputian vanox nisujama
H3pavyyHa KPUTHYHY CHIY M KPUTHYHH HANOH H3BHjakba s Owmera noctynak

13BpiuH OMera nocTynaK

CnoxeHo Hanmpelame

Jleli)HHHl]Je H OpenciHa CIKEHO Hanmpelake
,I[quHHI-{l]Je ERCLUEHTPHYHH NPpHTHCAR

JedbrBHIMja B OCHOBHH NOjMOBH H3 CAOXKEHOT HaMpe3ama
EKCLeHTpHUHH MPHTHCAK




* 0JpeIH MaKCHMAIIHH HaNOH NPUTHCKA H 3aTe3aiba e Jesrpo npeceka
s HalpTa je3rpe npeceka

4. YII¥TCTBO 3A THIAAKTHYKO-METOIHYKO OCTBAPHBAIBE IIPOT'PAMA

Ha noueTky craxe Teme Y9€HHKE YIOZHATH ¢4 LH/BEBHMA M HCXO/HMA HACTABE, OAHOCHO YUeHh4, TUIAHOM Pajd M HAYHHNAMA OLeHmHBaka. [TpeaMerT ce peanusyje Kpos TEOPHjCKyY
HacTaBy ¥ Bexkbe y YMHOHHLH H CNELMjANN20BaH0] YUHOHHUK. Ofesbee ce He AenU HA rpyre.
Mpenepyuen 6poj uacora no Temama je cnenehu:

* OCHOBHH NOJMOBH W NPETNOCTABKE OTNOPHOCTH MaTtepujana (4 vaca)

*  Axchjanno nanpelawe {14 yacosa)

*  Cwmuuame (7 vacosa)

* ['eoMeTpMjcke KapaKTEPUCTHKE PABHUX M NOTpevHUX npeceka (15 vyacora)

*  Veujamwe (6 yacora)

* Casujatbe {18 yaca)

»  Hapujame (4 uaca)

*  CnoxeHO HalmOHCKA cTawa (6 Hacoea)
Canprxaj npenmeTa OTNOPHOCT MaTeEpHjaNa HaZoBe3yje ce Ha YCBOjeHa 3HAhA U3 CTATHKE. 3HaHha M3 CTATUKE CY Npe/lyCNOR 33 YCBAjabe 3Haka H3 OTNOPHOCTH MaTepHjana. [1pe
TIOYETKA CBAKE TeMe, TOTeOHE j& OCBPHYTH ¢& Ha HayueHo M3 cTaTHke. Bpeme 3a yTephHBake nonasHuxX cTaBoka Mopa GHTH KpaTKo, & NPUOPHTET ¢ Aaje AHANKU3H W Hanarawy
HOBHX cafp:Kaja.
¥ yBoZHOM Aeny oOpaTHTH NaXy Ha NOjMOBE HanoHa U Jeopmauuja Ge3 uMjer pasyMerara Y4eHHLH He MOTY fla caBlajajy OCTaTak rpagusa.
Ipy aHanU3H akcHjanHOr Hampesawa Tpebano OM OOHOBHTH ofpehuBame cHNe y WITanoBUMa (cTaTHka), Ge3 AyOsbe aHanuse mpoGnema. Ha TeMM akcHjamHOr Hampesara
3a[KaTH ce HELUTO AyXe fa OH Y4eHUUHM 0Be caapiaje YCBOjuIH y uenuHi. [oceGHy naxmy oOpaTiTH Ha XYKOB 2aKCH [IPH aKCHjaTHOM Harpesamsy ¢ 003HPOM Ha HeEros
3Ha4a) ¥ OTTIOPHOCTH MaTepHjana.
ITpu obpany cmuuawa Tpeba GUpaTH 3anaTke Be3aHe 3a NMpakTHYHe npobieMe (3aKOBaHW CNOjEBH, NOACIUEHH HABOJHH CHOjEBH, BE3e KIWHOBHMA, UHBHjaMa) H Ha Taj Ha4HH
NoBe3aTH caapskaje OTMOPHOCTH MaTepHjana ca cafpiajeM NpeaMeTa MalllHHCKH eNeMEHTH.
I1pu o6pann reoMeTPHICKUX KapaKTepHUCTHKa NONPeYHUX Mpeceka NoceGaH 3Hayaj Tpeba AaTH U3pauyHaBaky MOMEHATa HHepliHje y3 npuMeHy XajreHe — LlTajHepore Teopene.
3a u3pauyHaBarbe TEXHLLITa CIOKEHE paBaHcke (huUrype ocnamwati ce (no notpebu yxpaTtko 0GHOBHTH) Ha 3HakA H3 CTATHKE (AHAMHTHYKH NOCTyMaK oapeljiBamka KOOpAHHATA
TeskuTa). [Tpn o6paau npoduna, NpUMEHHBATH OHE KOJH UMAajy Hajuyellfy NPHMEHY ¥ MAILIMHCKO] NpakcH ¥ yBexkOaTH yYeHHKe fa KopHeTe Tabndue cTaaapAHHX npodinna.
Ipu pewraBary KOHKPETHHX NMpodnema, YueHHUMMA JO3BONUTH kopuuhere Tabnuua (Hema notpele na ce yde HamaMeT obpacly 3a MOMEHTE HHEpLHje eNeMEHTAPHHX
paBaHckux (urypa).
Ipu o6pany caBdjarbd PHMEHHTH H3pauyHABa-€ MOMEHATa HHEPLIMje ¥3 MpHMeHy XajreHc — LllTajHepoBe Teopene (M3patyHaBame OTNOPHOT MOMEHTA MOBpLUHHE). Takohe,
NPOBEPHTH KOJIHKA CY Nped3Hatba YHeHHKa H3 UpTatha CTaTHYKHUX OTHjarpama {craTnka) 6e3 Kojux ce He MOXe BPLUMTH HHMEH3HOHHCAE Hocaua HINOMKEH X CaBHjalby.
Ipu ofpany clnoskeHUX HAMOHCKHX CTARa MOTPeGHO je H3BPLUHTH PEKAMHTYNALM]Y CBHX CTEHCHHX 3HAA.
Ilpu W3pany onepaTHBHOL VIAHA K3 OTIIOPHOCTH MATEPHjana, NoTPedHO je M3BPLUMTH YCarnallagake ¢a ONepaTHBHMM INIAHOM M3 MALIHHCKHX e/leMeHaTa jep ce npoliemMaTHKa
npopayyHa ¥ H300pa MallMHCKHX eleMEHAaTa 3aCHHBA Ha NOCTABKAMa OTMNOPHOCTH MaTepHjana.
¥ TOKY WKOACKe ToAWHe ypaauTh Oap npa momalia rpaduuka paga (Ha npumep: NpBY rpafUuKH pal — 3are3amse, NMPHTHCAK M cMuUamke, 4 Apyrd rpaduuykh pag —
OUMEH3NOHHCAke Hocaya HAI0KEHOT CaBHjamby).



5. YITYTCTBO 3A POPMATHBHO H CYMATHBHO OIIEEbHBAILE YUYEHHKA

CyMaTHBHO OLCH:UBAKE YYEHHKA BPLUMTY Ha Kpajy peanuiopane Teme, Ope oueHe ce 0o0wHjajy M3 KOHTPOJIHWX PafocBa, MUCMEHHUX pafoRa, rpau4kux panosa, aomahinx
3aJaraKa, TeCTOBA, YCMEHOr M3/arama, caMOCTalHHX pagoBa ydeHHka. Hanpenak yyendka rpaTh ce KOHTHHyMpaHo. HHBOW Hcxona W HauMH olUeHHBama Mopajy OHTH
yeknaljenu. I[Tpy n3paau 3anaraka BOAMTH pavyHa fa 3apaum Oyfy 34 pasjiM4iTe HHBOE 3Haa yYeHHKa (Ha NpuMep: 33 AMMEHIMOHNUCAKE HA CaBMjalke 34 HIDKE HHBOE 3HaHa
JaTu npocTty rpeay ontepelieHy KOHLUEHTPUCAHNM CHITAMA U NONMPEHHUM NPECeKoM ¥ 00Ky npocTux (purypd Kao IO ¢y KPyr, KBAAPAT, IPABOYTACHMK, 2 34 BMIUE HUBOS
3Haka HOCAY ONPETETHTH KOMGHHATIMjOM paznuuuTuX, ontepehetsa, ca MOMpevHuM NpecekoM y OfUTHKY coxeHe Gurype).

Tpu cyMATHBHOM OLEELMBARY HACTABHUK TPeba 1A MPOMOBHILE AHjANTOC, YBOKABAILE APYTavHjer MUIBEH:A, DPAbese THYHOT CTABA KPO3 APTYMEHTE, NOACTHYE HARJE YUSHNKA,
oxpalpyje, NOACTHYE CAMONPOUEHY YUEHHEA, HABOON YYCHHKE HA pazinyMTe H3Rope nHbpopmaurja (yubeHuUy, 4aConHucH, MHTEPHET, cTpyyuHa JuTeparypa). [Torpefuo je na
HaCTABHHK ¥ €MEKTPOHCKOM JHEBHHUKY M ¥ CBECLHM 33 CYMATHBHO M (POPMATHBHO OLEELHBAIBE GeNeit HATIPEOBAE YYEHHKA W Adje NIPENOPYKE 33 HANPEAQBA:E YUSHHKA.



Hasus npeamera: MAIIHHCKH EJJEMEHTH

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L: Teop

HjCcKa HAacTaBa Besxbe IMpakTHuHa HacTaBa Hacraga y G0y VkynHo

1l

74 37 0

0 111

2. HLBEBH YUEIbA:

- OcnocobsbaBame YUEHUKA Ja Pa3iHKYjy KapaKTepHCTHYHE MALIMHCKE €leMeHTe H MAallHHCKE Je/I0Be, NM03Hajy NPHHLIMIE HBHXOBOT (JYHKLMOHHUCAkA U HAMEHY!
- OcnocobbaBarmbe YHEHHKA 1a KOPUCTE TeXHUYKY AOKYMEHTaLMjy:

- OcnocobibaBathe YUEHHKA Ja CAMOCTAIHO NPOPaUuyHajy U IMMEH3HOHMLLY MAallHHCKE J1e/10Be;
- Pazeujarse ciocoOHOCTH MPUMEHE CTEUEHUX 3HAA Y TPAKTHYHO] HACTABH]

- Pa3zsujarbe cMHUCIa 32 TAYHOCT W MPELIM3HOCT M OArOBOPAH OAHOC MpeMa pany

3. TEME, HCXO/JU, ITPEMOPYYEHH CAJPKAJH H K/JbYUYHH IMOJMOBH CAJIPHKAJA

Pazpen: Apyrn
Fopmuirbk Qonp vacora: Teopuja

: 74 waca; Bexde: 37 wacosa;

TEMA

Hncxoau
[lo 3aBpiueTky Teme yueHuk he OUTH y cTamby aa:

INPEMOPYYEHH CAJIPKAJH / KIbYUYHH MOJMOBH
CAJIPFKAJA

Cranpapamsaumja v
ToJIepaHiinje

objacHu paznuky u3mely MauIMHCKMX J1eoBa H MALLIMHCKHX eJleMeHaTa
NpernosHa paziivunuTe BpeTe MaLIHHCKKX JIEJI0BA W elleMeHaTa
Mperno3Ha cTaHlapaAHe MalMHCKE JIENI0BE W e1EMEHTE

KOPHCTH Katajiore CTaH/ap/AHUX MAlMHCKKX JIE0Ba U e/leMeHara
pasyme HeomnxoAHocT yeohera To/iepaHLiMja H OCTBApHBaba Halerama
ofjacHu HAUYMHE Mepera U KOHTposie 00JIMKa M noJlokaja NnoBpUIMHA
HaBeJle BPCTe MEpHIIa Jy/KHHE

OMMLIE MOCTYNAK MEPEHha H KOHTPOIUCAHA TY/KUHCKUX Mepa

M3BPLLUHM MEPEHLE U KOHTPOJTHCA:E: JIyKHHCKHX Mepa,

M3BEJIe Mepete NpeMeTa paziHYuTHX 00IHKa W NOJ0Kaja MOMHUHHM
MEpUIIMMa pa3iHYHTHX THIOBA, MEPHUX Ofcera W pa3IHuyUTHX Klaca
TAuHOCTH

U3BE/IEe MEPEbE PA3THUHTHX 06/1MKa MHKPOMETPUMA 32 CrOoJbHA 1
YHYTpallkha Mepetha

W3BEJIE MEPEILE NAPAIENHOCTH W PABHOCTH MOBPLIKMHA

(opMupa 03HAKY Hanerawma

e CranzapaM M crTaHaapimu3anija MalllHHCKUX efleMeHaTa
e Tonepanumje n Hanerarwa

e Mepere M KOHTpOJIA AYHHHCKHX Mepa.
— rpaHWuYHa Mepuia
— TonepaHUHMjcKa MepHia

L] ﬂo,qe.na MEPHIIA OYMIKHHE NpeMa KOHCTPYKLUHOHHM
KapaKTepHCTHKaMa M HAMEHH: MJaHnapaielHa rpaHHuHa
MEepHJIa 1yKHHe, ToJIepaHLMjcKa Mepuiia

e [locTynak Mepea H KOHTPOJIHCAba JYKHHCKHX Mepa
Buiectpyka mepuna ayskuHe (Mepuia ca LpTaMa, Mepuia
ca HOHHjYCOM, MUKPOMETPH M KOMIIAPaTopH).




ofjacHi NojMoBeE, HANOH, HAaNpe3atbe, CTENIEH CHIYPHOCTH, JO3BOJBEHH H
KPHMTHYHH HaloH

ofjacun BpeTe paauor onTepefiema

onpenH, MpopadyHa MOMpeyHe AUMEH3H]je MaUMHCKUM JETOBUMA
06jacHH KOHLEHTPALKjY HATIOHA

CGApeNH CTENEH CHTYPHOCTH MAIHHCKHM NEIOBHME

¢ KoHCTpyKUHOHE H METPONOLLKE KAPAKTEPHUCTHKE MEpUNIa
IOy KHUHE M HBHXOBA MIPHMEHA 34 pazinauTe obnuie n
NonoMkaje Mepeha

« HoMHHaNHH HANOHH H KOHLIEHTpaLlHja HanoHa

PaspsojuBe 1 HepazBojuBy
CTIOjEBH

0GjacHN HAYKHE CMAjar-a ABA MAWHHCKA AENA O/ HCTHX MW PABTHYHTHX
MATEPHJAIA HEPA3IBOJUBHM | PABOJUBUM BE3AMA

pPA3NHKYje BPCTE HABOja

objacHu 03HaKky Hagoja

MBELE CCHOBE NMPOPAYYHA TMBPTARCKUX BE3A

MPEno3Ha pasNHYUTE BPCTE 3aKOBHLIA

ofjacan dopMupae 2AKOBAHOL CNOja PAMIUHMHTAM NOCTYNUHMA;
M2BELE CCHOBE MPOPAYYHA 3aKOBAHUX CTOjeBa

MPENo3Ha pa3NUYUTe BPCTE 3aBapeHHX Crojesa

W3BeJle OCHOBE MPOpavyHa 3aBapeHHx crojesa

oBGjacH dopMUpakbe NpecoBaHUX cojeea

MPENo3Ha PA3HUUTE BPCTE OIPYra

oGjacHK nedopMallHOHe KAPAKTEPHCTHKE ONpyra

H3BEIE OCHOBE NPOPaYyHA [MPHTHCHUX 3aBOjHHX LHNHHAPHYHHX OMpyTa
00jacHH MPHHLIKN paja r’HOmkeBa

+ Hepazmeojuse peze
— 3aKOBAHMU CMIOJEBH,
— 3aBapeHu CTojeBu

+ Pasapojuse Bese
— BPCTE, MOAENA H OCUIYPARE HABOJHHX CTIDjEEA
— [peceBaHy CNojeBu

+ Qnopyre

4. YIIYTCTBO 3A AMJAKTHUKO-METOIUYKO OCTBAPHBAILE TTIPOTPAMA

Ha NOYCTKY CBAKE TEME YUCHHKE YTIO3HATH <a HTECRHMA H HCXOINMA, NNaHOM pala H HAYHHHM A OUCHHEAA.

TlpeameT ce peanu3yje Kpo3 TEOpUjCKY HACTABY M BexOe ¥ YYHOHULIH K CMeuMjani3oBaHoj yHHoHHUN. [TpunKkoM ccTBapHBata NporpamMa BexGH ofle/bete ce IeTH Ha rpyne
Ao 15 yuenuka. I[Ipenopyka y opraHi3aliji HacTage je Ja ce HaW3MEHHUHO Mo HefelbaMa peanusyje JBoUac TEopHjcKe HACTaBe, OOHOCHO ABoYac BexOH. [IpenopyuenH 6poj

Yacoea noe reMamMa e cnenehu:

« CTaHgapausanMja H TonepaHuHje (61)
» Paznojuen v HepasnBejHeH criojesu (50)

[Npunuxom peanuzalnje TeMa OCIOHHTH ce Ha MPEA3HALA YHEHHKA U3 MaTeMaTHKe, MeXaHHKe, MaLIMHCKUX MaTepujana. [Ipenopyka je 0a ce MPHIHKOM OCTBapHBakba
nporpasa uspabyjy 3agauy koju he ce MpUMELHBATH Y NMPAKTHYHO] HACTABH M CTPYYHUM TIpeAMeTHMA. MHCUCTHpaTH Ha CHCTEMaTHYHOCTH W NPHMEHH CTEYEHHX 3Haba Y

npaKxcH.

3a camocTante BexxOe yueHnka noTpedHo je NPHITpeMUTH HoTpebHe MalllMHCKe AeNoBe K elleMenTe. [Ipeanor Tema caMocTanHux Bexbu je cnenehn:

B e el

Tonepanumje 1 naneramwe

Mepeme 4 KOTpPONa QyKUHCKHX MEPa

(OunTaBame 03HAKE HABOja Ha LPTEKY

[Npeno3nanaree BPCTE 3aBPTH:ERA, HABPTKU W K/byYeBa
OnpeljiBame MOMEHTA NpHTE3atha 3aBPTACKE BE3e
INpeno3nanarbe BPCTa 3AKOBHLA

Onpehusae kpyTOCTH ONpyre




8. OnpeliuBarbe craHZapAHUX HAMEH3NjA CI0ja OCTBAPEHOr KITHHOM H dhopmMuparse cnoja
9. IlpenozHapamke BPCTE KOTPUBA]HHX JIeoKaja, H300p NIEXaja ¥ OUHUTABAKE O3HAKE JIeKKaja Ha UpTeiKy
10, Npeno3naBate BPCTE COOQjHHLA

W36op meTona v ofnika pana 3a ceaky Temy ofpeljyje HacTaBHMK ¥ 3JaBUCHOCTH OfI HACTABHHMX CAApMaja, cNocoOHOCTH M NoTpeda yYEHHKA, MATEPUJATHIX W APYTHX YCIOBA,
Kopuctuty pepGanne meTone (METONA YCMEHOr HATATARA M HjANOIIKA METOAA), METOAE ASMOHCTPALH]E, TEKCTYATHO-WIYCTpaTuBHE MeTone. [peanoxenn ofnunu pana cy
GdpoHTaNHK, paj ¥ CPYOH, Ppan Y napy, HHAMBMAYANHH pan.

5. ¥YII¥YTCTBO 3A POPMATHBHO H CYMATHBHO OLIEEEHBAILE YYEHHKA

Y HacTaBH OPUJEHTHCAHO] KA JOCTH3AY MCXONA NPATE C& H BPEAHY]Y NPOLEC HACTABE H yYeHa, MOCTHrHylia yueHHka (MpoRyKTH yuera) U coneTseHn pan. HactarHuk TpeGa
KOHTMHYWPAHO A2 MPATH HANPeAaK YYeHNKE, KOJM ¢e OTefa ¥ HAYHHY Ha KOJM YUeHHLM MapTULHMNHPAjy, KAKO NPUKYNIbAjy MOAATKE, KAKO APryMEHTY]Y, eBanyHpajy,
AoKyMmeHTYjy uTa. Jla 6u epeaHoratse Guno oGjeKTHBHO U y (YHKURjH yiersad, NOTPeSHO j& YCKIAANTH HUEOE MCXOAA W HAYMHE OLCHUBAIBA.

CyMaTHBHO OLEH:HBAIE J¢ BPEIHOBAMLE MOCTUIHYNA yHeHMKA HA Kp4jy CBAKe peannioBane Teme. CyMaTUBHE oLeHe ce Ao0Hjajy n3 KOHTPOIHUX MITH NHCMEHHX PajoBa,
TECTOBA, YCMEHOI HCIIMTHBAKA, CAMOCTAITHAX MM TPYIHAX PAAOBA YUEHHKA.

VY dopMaTHBHOM BpeaHoBasY HacTaBHUK Gu Tpebano ja npoMoBuLLIE TPYNHY AKjANOr, A2 KOPHCTH NHTamwa A4 61 renepucao nojaTre u3 jaukux uaeja, anu v 1a noMorHe
pa3eoj haukux nagja, naje y4eHHLMMA NOBPATHE HHGOPMALKIE, a NOBpaTHE HHDOpMAaLKje noGH]eHe O YHEHHKA KOPHCTH Jd NPUIAro M NoayYasame, oxpalpyje yuyeHuke na
oLewyjy KBanuTet ceor pana. Mabop nHetpymenTa 3a GopMaTHBHO BpeqHOBAKE 3ABUCH OA BPCTE AKTHBHOCTH KOjd Ce BpeaHYje.



Hasus npeamera: MAIIHHCKH EJJEMEHTH

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

111 70 35 0

0 105

2. IULJLEBU YUEIbA:

- OcnocobsbaBame YUEHUKA Ja PaiMKYjy KapaKTepHCTHYHE MALIMHCKE €leMeHTe H MallIMHCKE J1e/IOBe, NMO3HAjy NPUHLMME HBUXOBOT (PYHKLMOHHUCAA U HAMEHY;

- OcnocobbaBambe YHEHHKA J1a KOPUCTE TeXHUUKY OKYMEHTaLM]y:

- OcnocobibaBatke YUEHHKA 4 CAMOCTAIHO NPOPayuyHajy U IMMEH3HOHMLLY MAallHHCKE J1e/10Be;
- Passujarse ctocoOHOCTH NPUMEHE CTEUEHHX 3HAKA Y MPAKTHYHO] HACTABH]

- Pazsujarbe cMHUCIa 33 TAYHOCT U MPELIM3HOCT M OArOBOPAH OHOC MpemMa pany.

3. TEME, HCXO/JU, ITPEMOPYYEHH CAJPKAJH H K/JbYUYHH IMOJMOBH CAJIPHKAJA

Paspen: Tpehn
Fopmurek Qona yacosa: Teopuja: 70 vacosa; BexGe: 35 wacopa;

UCXOIM

TEMA
[lo 3aBpueTky TeMe yueHuk he OWTH y cTamy ja:

NPEMOPYYEHH CA/IPKAJH / KJbYYHH ITOJMOBH
CAJIPIKAJA

EnemenTtn
00pTHOI Kperara

pasiuKyje HaMeHy OCOBHHA M BpaTHIIa
pazinKyje KOHCTPYKIMOHE 00/1MKe BpaTHIa U 0COBHHA
Hapejie BpcTe ontepeherba BpaTHia M OCOBUHA
OJIPEJIH OTHOPE OC/IOHALIA BPATHIIA H OCOBHHA
OJIpelIH KPUTHUHE HAMOHE W CTENEH CHIYPHOCTH BpaTHia H
OCOBHHA
paszyme OCHOBE [popauyHa OCOBHHE M BpaTHiIa
JAHMEH3HOHHMILIE BPATHIA W OCOBHHE
pasnuKyje BpCTe JiesKajan bHXOBY HaMeHY
objacHu 03HauaBame Jiexkaja
HaBE/Ie OCHOBHE KapaKTEPHUCTHKE KIIM3HHX U KOTPIbajHUX
nesxajesa
& 0JIpe]H EKBHBAJIEHTHO IMHAMHYKO H CTATHUKO
onrepehemse nexkajena
HaBe/e KpuTeprjyme u3bopa neikajera
o objacHu HauuH yrpaluBama nexkajesa

OcoBune n BpaTHaa

KoHeTpykitHoH# 001HIM BpaTHIIa U OCOBHHA
OnTepeherse BpaTHiIa H OCOBHHA

ITpopauyh uspcrohie BpaTHia U OCOBUHA

Panuu nanonu

KpUTHUYHHM HaNOHK BpaTHia W OCOBUHA

CreneH CHIypHOCTH

JlnMeH3M0HHCahe BpaTHIa H OCOBHHA

[TpopauyH KpyTOCTH BpaTHIIa M OCOBHHA

ITpopauyH auHaMuuKe cTaOMIHOCTH BPaTHIA H OCOBHHA
Kan3un 0 KOTp/bajHun jJexajn

Tpetbe y KAH3HMM NEKajUMa

Bpere kinsnux nexaja

MatepHjanu 3a KIH3He Nexaje

Cucrem obeneskaBatba exkaja

OCHOBHH THMOBH KOTP/bajHHUX JI€XKA]ja U HHXOBE KaPAKTEePHCTHKE




s paziluKyje BpcTe cnojHuHua (HaGpoju BpeTe cnojHUUA, e Ogpehuearbe eKBMBANEHTHOT JHHAMHYKOr H CTATHYKOT
06jacHH BUXOBY YAOCY H ONHLUE HAYHHE CTIAjarba) onrepehersa nexaja

s 06jaCHM 3a/4TAK U YIOTY CIOJHHLIA Croojunne

3aparak, nMonena v BPCTe CTOjHHUA

Hepasarojuee cnojanue

Pazpeojuee cnojHULE

Creunjanse cnojHULe

INpenocHuuy cHare *  PAUIHKYj& BPCTE MPEHOCHHKA CHATE H HBUXOBE CIEMEHTe OPHKINCHH NPEHOCHHLN
HABEIE OCHOBHE KAPAKTEPHCTHKS M MoAeny $pHKLHCHHX DPUKUHOHH MTPEHOCHHLIH ¢a CTANHUM MPEHOCHUM GOHOCOM
NpeHocHHKa DpUKUHOHH TTPEHOCHUNH ¢a NPOMEHTLHBHM NPEHOCHHM 0AHOCOM

M3BPLUH MpopavuyH HPUKLMOHNX MPEHOCHHKA

npencsHa BpeTyY 3yNMYACTeT Napa

objacHH OCHOBHE reOMETPUJCKE H KMHEMATCKE BENHYNHE
UMAHHAPHYHOT 3YNHACTOT apa

OMULIE HATIOHCKO CTake ¥ NOJHOXK]Y 3ynua

paznnkyje BpcTe pasapama Ha bokoeHMa 3ybana

OMULIE FEOMETPHjCKE U KMHEMATCKE BEMHUHHE Koje ce
YHOCE Ha paZHOHMMKH LIPTEs 3YMHAHMKA

ofjacHH nocTynak NpoBepe HOCHBOCTH NOAHOXK]a 3yNLa
ofjany mocTynak npoBepe HOCHBOCTH GokoBa 3ybala
ofjacHH nadyaHH map

ofjacHH peMeHH NpeHOC (MPUHLIAN paga, SMEMEHTH,
crajame H 3aTe3ame)

OMULLIE NOCTYNAK MPOBEPE PANHOr Beka peMeHA
u3abepe cTaHaapAHe QMMEH3Hje Kaulla

OJpPENH CUNY 3aTE3akha PpEMEHOT Napa

[TpopauyH HpPHKLHOHNX MTPEHOCHHKA
3ymuacTH npeRocHR

LMAMBEAPHYHH 3YTTMACTH NAPOBY
LMALUHAPUYHEA 3YTHACTH MAPOBH ¢4 KGCHM 3YTLIMMA
KoHeTpyKIHOHH 06MHUM Tena 3yMyaHrKa
UspeToha 3ynuacTHx naposa

KonycHu symiacTi napoeu

ITysxHU naposu

Pemenn o IABYANH IPEHOCHHNH
[Tonena naHaua

[TpopauyH HOCHBOCTH NlaHaLA
Hanpezara v HaNoHH Y peMeHy (KadLIy)
QOnpehuBane nonpedHOr Npeceka peMeHa
KoHeTpykuHoHH 06MHUM peMeHa

PemMeHM naposH

4. YITYTCTBO 3A THIAKTHUKO-METOTHUYKO OCTBAPHBAIGE ITPOTPAMA

Ha nouerky cBake TeMe YUSHHKE YNO3HATH ¢4 LH/bEBHMA H MCXOANMa, NJ1aHOM Paga H HAauHHHMA OLCH:HBAA.

[Mpeamer ce peanuzyje Kpo3 TEOPHJCKY HACTABY M BexOeE ¥ YIHOHHLH W CTIEUHjaTN30BAH0] YUHOHHUM. [IPHAMKOM OCTBapHBatha NporpamMa BexGH OLelbebe Ce At Ha Ipyne
Ao 15 yuenuka. Ipenopyka y opraHu3aludji HacTaBe je Ia & HAN3IMEHHMHO N0 Hee/baMa peanHayje JROYAC TEOPHICKe HACTaBe, OQHOCHO Apodac BexGu. [Tpenopydenn Opoj
JacoBa 110 TeMama je cneachu:

» Enementy obpTHOr XpeTama (42)

» [lpenocHHuM cHare (63)

Mpunukom peanusaumje TEMa OCITOHUTH CE HA PEN3HAA YHSHNKA U3 MATEMATHKE, MeXaHuke, MAUIMHCKUX MATepHjana M MaIMHCKHX eeMeHaTa (rpaflieo ApyTor pa3pena).
Ipenopyka je na ce NpuUIHKOM OCTRApPHEBaLa NporpaMa u3palyjy 3amaum Koju he ce MpUMerHBATH Y NPAKTHYHO] HACTABK W CTPYYHHM npeameTHMa, HACHCTHpaTH Ha
CHCTEMATHYHOCTH H IIPHMEHH CTEYEHHNX IHAA Y NPAKCH,
3a camocTtante pexbe yuenuka notpefHe je npunpemuTH noTpefHe MalmMEcKe nencse U enemente. [peanor tema camoctannux Bexbu je cneaehn:

1. Tlpopauys uspcrolie BpaTHIa M CCOBHHA

2. JuMeH3uoHMCA:Ee BPATHNA U OCOBMHA



[pepa4yH KPYTOCTH BPaTWIA H OCOBHHA
[Npopauys AnHaMHYKe CTAOHITHOCTH BPATHIIA H OCOBHHA
OnpeljuBame eKBUBANEHTHOT IHHAMMYKOT M CTAaTHYKOT onTepelielsa nexaja
OnpeliBarse NMPeHOCHOT 0AHOCA NPEHOCHHKA CHare
[TpopauyH PUKLHOHMX NMPEeHOCHHKA
OnpehiBarse OCHOBHHX M€OMETPHjCKHX BETHYHHA IWITHHAPHYHOT 3yN4acTOr napa
. Onpehuerarme cune 3aTesama peMeHOr napa
10. TpopauyH HOCHBOCTH NAHALA
Hzbop meTona u o6nika pana 3a ceaky Temy oapeljyje HacTABHUK ¥ 3aBHCHOCTH O HACTABHMX caapKaja, cnocofHOCTH M noTpeda yHeHHKA, MaTepHjalTHIuX | NPYTUX YCIoBa.
Kopuctuty repbanne meTone (METONA YCMEHOr HATATARA M AHjANOIIKA METOAA), METOAE ASMOHCTPALH]E, TEKCTYATHO-WIYCTpaTuRHE MeTone. [peanoxenn ofnunu pata cy
(ppoHTANHM, DAL Y CPYNH, PAN Y TIAPY, HHAMBUAYA/IHA Paj.

000D B

5. YIIYTCTBO 3A @OPMATHEHO H CYMATHBHO OLIEILHBAIBE YYEHHKA

Y HacTaBH OPUJEHTHCAHO] KA JOCTH3AY HCXONA NPATE C& M BPEAHY]Y NPOLEC HACTABE H yYekd, MocTUrHyla y4eHuKe (IPonyKTH y4uewha) u coneTeeHn pan. Hactapnuk Tpeda
KOHTMHYMPAHO Ja NMPATH HANPEAAK YHSHHKA, KOJH C& DT1eAa ¥ HAYMHY HA KOJH YUSHHLM NAPTHLIMOMPAJY, KAKO NPHKYIIbAjY NOJATKE, KAKO APTYMEHTY]Y, eBANYHpA]Y,
noxymenTyjy uTa. Ja 6u epeanoeame Gwic ofjeKTHBHO U ¥ QYHKUMjH Yuelsd, NOTPESHO j& YCKIAAUTH HUEDE MCXOAA U HAYHHE OLEHUBAILA.

CyMaTHBHO OLEEHBAIGE je BpeAHOBAME MOCTUTHYNA yUeHHKa Ha Kpa] cBake peannzoBase Teme. CyMaTuBHE oLeHe ce Aobnjajy M3 KOHTPONHUX WK MHCMEHHX PanoBa,
TECTOBA, YCMEHOT HCIUTHBAM:A, CAMOCTANHHX WITH FPYNHHX pafoBa yueHHKa.

VY dopMaruBHOM BpeaHoBasY HacTaBHUK Gu Tpebano ma npoMoBuULIE TPYNHY AKjANOr, A2 KOPHCTH NUTamkA A2 1 reHepucao nogaTke u3 haukux nagja, anu ¥ 1a NoMorHe
pasBoj hadkux Hagja, naje yueHHLWMA NoBpaTHe nHgOpManuje, a NoppaTHe HHbopMallije JodUjeHe o] yHeHHWKa KOPHCTH a NpHAaroiy noaydaesatse, oxpabpyje yueHuke na
oLewyjy KBanuTet ceor pana. Mabop nHerpymenTa 3a hopMaTHBHO BpeHOBAKE 3aBUCH 0] BPCTE AKTHBHOCTH KOja ce BpeaHyje.



Hasus npeamera: KOMIIJYTEPCKA I'PA®HUKA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y

VYkynHo

1l

0 111 0

0 111

2. HLBEBH YUEIbA:

- OcnocobspaBare yueHHKa 3a pasyMeBate H Kopuilihemwe MoryhHoCTH npe/cTaBbamka reoMeTpHjCKHX Mozena nomolly pauyHapa;
- Oenanaearse npuHuMnuma opranuzauuje CAD codrreepa u ypemxOasarse mwHXOBOT KopHiuhema:

|

|

3. TEME, HCXO/H, IPENOPYYEHHU CAJIPKAJA U KJbYUHH ITOJMOBH CAJPIKAJA

Paspen: Apyrn

loanuen dona vacosa: BexxGe: 111 uacosa;

I1punpema 3a name obpazoparbe U3 061aCTH MOJICIHPatLa MALUMHCKHUX [IC/10BA M CKJIONOBA H METOIHKE KOHCTPYHCakba:
ITpumena 3Hamba U3 TEXHUYKOT LPTatba HA rpauuKKuM 3a1aluma y3 kopuiuhere pauyHapa.

TEMA

ncexoau
[lo 3aBpiueTky Teme yuenuk hie 6uTH y cramby jaa:

TPENIOPYUYEHHW CAIP/KAJH / KJbYUHH [TIOJMOBH
CAJIPIKAJA

KopucHuukw interface
nporpama-pagHo OKpYKeme

MOKpeHe Mporpam

objacHu paJiHO OKpYKebe

npomexu 00jy pajiHe NOBpILKHE

MHHHMH3HPA NPO30p, cMakbK K noseha nposop

HarpaBu cBoj u3bop nanera

H3BPIIM CeeKUM]jy/necenekuujy QyHKUMjCKHX TacTepa y
OKBHpY CTaTyCHe JInHHje

objacHu obnKe Kypcopa y noapy4jy paate o6nacTi M M3BaH
pajHor nNpocTopa

e o0jacHM yHKLHM]Y CBAKOT TacTepa MHLIA MOHAOCOH

HaBeJle Heke 01 ocHOBHMX koMaHau (New, Open, Save, Save As,

Undo, Redo, Plot, Properties...)
HaBeJle HAUMHE 3a/1aBarba KOMaH/IH, 3aBPIIaBakbe, NPEKH/1ame,
NMOHHULITaABAHKE HITH BpaﬁaH:e KOMaHIe

OCHOBHH EIEMEHTH Pa/IHOI OKPYKEHE:
-HACIOBHA JIHHHUjA

-uHMja nazajyhinx MeHwuja

-pajiHa MoBpIIMHA

-najieTe ca KoMaHjaMa

-CTaTycHa JIMHHKja

-KOMaH/1Ha JINHH]a

-XOPH3OHTAIIHH H BEPTHKAIHH KITH3aY
-KOOP/AMHATHU CHCTEM

-MpHKa3 KOOp/MHaTa

-Kypcop

ypehaju 3a KOMYHUKALHM]y KOPHCHHK -padyHap (TacTaTypa, MHIL)
OcHoBHE KOMaHae

TNozewasarse pajHux
napamerapa uprexa, Komanzie
3a KOHTPOJY NpUKasa

H3BPILK M300p jeHHLA 3a LpTatke (mm)

o neduHHLIE MPAHHALE LPTEKa
¢ aktusupa anare Snap and Grid, Polar Tracking, OSNAP,

Dynamic Input

Paguu napamerpu uprexa:

-jenMHULE 3a LpTatbe (mm)

-rpaHuLe upTeska

Snap and Grid, Polar Tracking, OSNAP, Dynamic Input




» JeduHHLLE MPEXKY H CKOKOBHTO KpeTarse - Snap and Grid

» WIBPIUH NOAEWABAKE 34 NPEUMIHO HALUAKEE U BE3UBALE 28
offjexar — Object Snap

* WIBPINH CENEKUMjy HALUpTaHuX objexaTta Ha ekpaHy

s ofjacun npumery Grip-ova 3a MaHHNyNauujy Haj objexTrMa
(pazenauerse, MOMepame, CKaTupame}

* 0fjacHN HAUMHE CTAPTORANKA KOMAH/IE 32 KOHTPOMY MPUKA3A

MPHMELLY| € KOMAH/E 34 KOHTPOY NpHEA3a

Cenekunje HaUpTaHnX ofjexaTa Ha eKpaHy:
-nojenuHavay top

-BHUIECTPYKH W3B0p (cneBa-yaecHo H clecHa-y1ero)
Grip-ovi

Komanpe 3a KOHTpony npukaza:

-noMepase prexa ez npomene pazmepe (Pan)
-ysehame unn ymameme npukasa {Zoom)

Lprame, komaHae 34 IpTame,
KOMAH/E 33 TEOMETPHJCKY Bezy
HALPTAHKX 0fjexaTa

NpPHMEHY]e AMCONYTHE KOOpAWHATE

NPHMELLY| e PENaTHBHE KOOPAHHATE

NpHMERY|e oNapHe KOOPAHHATA

NPHMERY|e ONLIKjY 38 OPTOrOHANHO LPTAtLE

KOPHCTH KOMAHJE 3a LpTakbe

Oe(UHALLE CTHN TEKCTA Y LIPTeRY

yHocH kpahe Tekctoee- Single Line Text

YHOCH TEXCT ¥ oBnuky nacyca -Multiline Text

KOPHCTH KOMAHJIE 32 TEOMETPHCKY Bey HAlpPTaHHX objekaTa

HauuHu npramsa:

-ﬂOCpeﬂCTBOM AMCONYTHHX KDDpﬂHHaTa

- NOCPEACTBOM PENATUBHHX KOOPAUHATA

- NOCPEACTBOM NOAAPHUX KOOPAHHATA

-yCMepaBambeM

Komanpe 3a upTarse:

-Jlunnja(Line), monynpasa (Ray ), KOHCTpYKLIMOHA THHW]a
(Construction line ), aynna auuuja (Multiline ), MyTTH-CErMEHTHA
nuHuja (Polyline ), nenurex {Polygon ), npasoyraosuk {Rectanle ),
nyk {Arc ), kpy:kauua (Circle ), cnatka kpupa nuHHja (Spline),
ennrica (Ellipse ), Tauka (Point ), perion (Region ), TaGena (Table
), wpaduparse { Hatch), 6nokosn (Make Block), nHcepTosane
Gnoxoba (Insert Block), yaoc Texcra (Text ).

Komange 3a reoMeTpHjcKy Be3y HaUPTaHHX ofjexaTa;
-Ioaynapuocr ape rauxe {Coincident), ynpasuocr {Perpendicular),
napanenvoct {Paralel), TanrentHocT {Tangent), XOpHIOHTATHOCT
(Horizontal), septukanaoct (Vertical), konuueaproct (Collinear),
koHueHTpHaHocT (Concentric), cniajatbe NBe KpHBE JIMAKjE Ca
KoperLjom engja (Smooth), cumerpuunoet (Symimetric),
jeanakoer ayxuHa (Equal), duscupass (Fix).

MoandHkanHja HaupTaHHX
oGjexaTa

s KOPHMCTH KOMaHZE 2a MonM(puKalnjy HaupTaHux objexara

Komanpe 3a monnguraltjy HanpraHux oGjexara;

-Bpucame (Erase), konupame (Copy Object), konupame kao
oraepano (Mirror), mapanento konupaese (Offset), Bumectpyro
konupamwe (Array), nomepame (Move), potupaese (Rotate),
cxanupare (Skale), pazenasene (Stretch),
nponykaeamwe/ckpahnpame (Lengthen), onceuame (Trim),
npoayxaeawe (Extend), npexna y Tauku (Break at Point), npexuau
3mely aee tauke (Break), cnajase BHlIe 06jekaTa (Join), obapamwe
uBuua (Chamfer), 3aobmasamwe usnua (Fillet), cnajare kpusux
nuHuja (Blend curves), ,,pazGujarme” cnoxedux objexaTa
{Explode).




Hueo vnu cioj - layer

» JeduHNLLIE HUBO UITH cnoj — layer

0fjacHn HAUKMHE NO3UBAKA KOMAHIE 32 eduHIcalbe HHBOA WK
cnoja — layer-a

kpeMpa HoBHM layer

wiepiny wifop texyher layer-a

npomeny layer Hauptador oGjexTa

npomenu pazmepe oapehennx tTunora nunnja - LTS

» Hugo unn cnoj — layer
» Komanpe v neduumcamy voeor layer-a:

-¥Yrmysenw/ncxmsyueH (On/Of), sanelien/onnelien (Freeze/Thaw),
saxbyyar/oTsyyaH (Lock/Unlock), 6aja (Color), Tun nunauje
(Linetype), nebmuna mannje (Lineweight), Hauus wramnama
(Plotstyle), wramname/ Hewramnawe (Plot/Don- t Plot).
Komanaa 3a npomeny pasmepe oapebenux tunosa nuumja - LTS

Kotupane

ofjacHH HaMHHE TO3NUBAKA KOMAHAE 3a Je(hHHICAbE KOTHOT
CTHIA
MOAECH PA3TMYHTE KAPAKTEPHCTHKE KOTHOT CTUAA

& KpEHpa CONCTBCHH CTHI KOTHPaHka
® KOpHCTW KOMAHIE 34 KOTHPAke

» nedunHucae koTHOr cTha (Dimension Style)
s KpeHpar€ HOBOI CTHNA KOTHpaa-KapTHLE:

-Lines

-Simbols and Arrows

-Text

-Fit

-Primary Units

-Alternate Units

-Tolerances

Komasrze 3a koTHpame:

-XOPH30OHTAIHHUX ¥ BePTHKaHUX Mepa (Linear), kocHx nuHHja
(Alignet), meperse ayxuHe nyka (Are length), neduHucame
opavHara {Ordinate),paguyca (Radius), kpeupamwe U3noMmBeHe
NUHHjE Ha KOTH nmonynpedHuka (Jogged), npeunnka (Diametar),
yrna {Angular), 6p3o koTHparwe {(Quick Dimension), napanenHo
KotHpakse (Baseline), peaHo kotupamse (Continue), neduHucame
mely koTHEX oacTojama (Dimension Space), npecelame KOTe
{Dimension Break); nocrasmame nokazueaua (Multileader),
deduHUcarme Tonepaduija (Tolerance), obenexapame LEHTpA
kpyHHUe (Center mark), kpeHpatbe H3NOMIBEHHX THHHja Ha
oy»xiM kotama (Jogged Linear), kouTpona kote (Inspection),
npomeHa nonoxaja kotaor 6poja (Dimension Edit), wsmena kore
{Dimension Text Edit),axypupame xotaor etuna (Dimension
Update),

Hapana TexHUMKHX lpTeKka

HALPTA HIOMETPHjCKH WITTEH MpeAMeTa
Kpeupa uprexa

NpHMElbYje A0AABA:E NOTAeNa

KOPHCTH MOTA(UKOBaLE TIOTNEAA
NpHMERYje npojexuuje

TIPHMElbY| e Mpeceke

KOPHCTH ACAABAIRE JEeTaMA

HaomeTpunja

Kpenpame nprexa
Jonasamwe nornesa
[Tpojexunje

[Tpeceun
Moaudurorarke norneaa
Hopasamwe nerama:




» KOTHpa eNeMEHTE NIPEMa CTaHIapAHMa TEXHHUKOT LpTatba

» YHECE O3HAKE 3a TONEPAHUHjE HA TEXHUYKHM LIPTEXAMA

® YMTA TEXHHHMKE LPTERE, AHANU3NPa HX, AUCKYTYje, YOUara
FPELUIKE ¥ HCNPaR/ba HX

s CKHOMPA H HALPTA JENOBE ¥ NPECceKy

s HaupTa npeaMeTe Koju ce obpalyjy nocrynuuma pyyne ofpane
Ha OCHOBy MO3IHATHX TEXHHUKHX LI]'JTE)K&

» HAaupTa npeaMeTe Koju ce 0bpalyjy nocTynuuma pyune obpane
NpeMa 3a/1aTATAM IMMEH3HjaMa

» OTpEMA LpTEXE

« resepuie Tabnuue(template)

» MOogHbHEyje TabnMLUe

KOTHpaHe
OCHE THHH]e

ocTanH MoMohiHH eneMenTH
MOAH(HKOBaKE NOMCTIHHX eneMeHaTa.

OnpeMa upresxa:

OKBHP W TABGMMUA (PANMOHUYKA H CKIIOTIHA)

Cenepucame tabnuue

Moauduraumja Tabnune

Korupame enemeHara

OaHake 3a TonepaHLUHje

Texaunuku uprex npeamera koju ce obpalyjy noerynuuma pyune
obpane (cTpyrame cnoballbix NOBPUIKHA, FNCAAHE PABHHX
TIOBPIUHHA)

4. YI¥TCTBO 3A TUAAKTHUYKO-METOIUYKO OCTBAPHBAILE ITPOI'PAMA

Ha noyerky cBake TeMe yYEHHMKE YMO3HATH ¢a UHJLEBHMa H HCXOJHMa HacTaBe, OJHOCHO YYEH:a, TUTAHOM pafa W HAYMHUMA OLIeH-HBaka.

TpeamMeT ce peannsyje kpoz esxbe y pauyHapckom kabuneTy. [IpUITHKOM OCTBAPUEaEA TIPOrpaMa ofesberbe ce AENH Ha rpyne Ao 15 yueHuka. Ilpenopyyeny Gpoj wacosa no
Temama je cnenehin:

KopueHuik interface nporpama-panHo okpyxkerse (6 qacosa)

[Nogeluasate pajHHX MapaMeTapa LPTeXa, KOMaHAe 3a KOHTPOY [pHKasa (6 4acoBa)

Lipraibe, koMaHIe 3a UPTatbe, KOMAHIE 3 areCMETPHjCKY Be3y HaUupTaHuX cbjexara (27 yacoea)

Momndukaunja HaupTaHux ofjexara (15 vacosa)

Hupo nax ¢noj— layer (6 yacosa)

Kortnpamwe (9 yacosa)

¢ H3pana TexHHuKux nprexa (42 yaca)

¥ ToKy peanu3aumje TeMa OCNOHHTH ce Ha Npei3Haka yUeHHKa W3 TeXHHYKOT LpTaka H HHdopMaTHKe W padyHapcTea., HacTaBHuk npunpeM norpefHe eneMeHTe 3a BewxDy,
JAeMCHCTPHpA paj Ha pauyHapy, NpaTH pal y4eHHKa Ha pajHOM MEeCTY M YKa3yje Ha pellKe NpH pady. PagHe 3a1aTke BE3HBATH 34 KOHKPETHY MALUMHCKY [1PaKCy.

H360p MeToma 1 obnHKa paja 3a cBakd MOZYJT ofpelyje HACTaBHHK ¥ 3ABHCHOCTH O HACTABHHX cafpaja, criocoGHOCTH U noTpeda yyeHH KA, MaTepHjATHAX | APYTHX YCIoBa.
Kopucrrty BepbanHe MeToge (MeToAa YCMEHOT H3Narama i AHjanolka MeToaa), MeTele JEMOHCTPALIHjE, TEKCTYaTHO-NITyCTpaTHBHE MeToge. Tlpeanmkenyn odnuuM paja cy
(bpoHTaNHK, pad ¥ [pYNH, paj y napy, HHAHBUAYANHH pan.

5. YITYTCTBO 3A POPMATHBHO H CYMATHBHO OLIEFbHBAILE YUEHHKA

¥ HacTaBH OpPHjEHTHCAHO] Ka AOCTH3albY WCXCOa TNpaTe ce W BpeAHY|Y Npolec HAacTaBe H yHera, MOCTHrHyha yieHHka (NpeayKTy y4ewa) v concTeedy pan. HactagHuk Tpeba
KOHTMHYNPaHO A4 NPaTH Hanpefak Y4EHHKA, KOjH Ce OTNela y HauMHY HAa KOJH YYEHHUM NapTHUMOMpajy, KaKo NMPHKYIULAjy TIONATKe, KAKO apryMeHTyjy, eBanyupajy,
HOKYMeHTYjy UTL. Ja 6u BpeanoBatse Guno 06jeKTHEHO H Y DYHKUMjH y4era, oTpeOHO je yCKNIalHuTH HHBOE HEXOHA W HAYHHE OLCHHBalbA.

CyMaTHBHO OLIEH:HBAILE j¢ BpeAHOBAE NOCTUrHy A yUeHNKa Ha Kpajy cBaKe peanuioeaHe Teme. CyMaTHRHE oleHe ce 1o6Hjajy 12 KOHTPOIIHHX HIH MUCMEHUX PAA0OEA, TECTORA,
YCMEHOT MCTIMTHBAMA, CAMOCTAJIHMX MJIH TPYIHUX PAA0BA YHEHHKA.

Y hopmaTHBHOM BpeAHOBakY HacTagHuK Ou Tpebano na NpOMOBMILE rPYNHA AMJANor, Aa KOPUCTH NHTawa Aa O reHepucao nonarke w3 faukux wigja, anv ¥ Ja nmoMorHe
paseoj haukux uaeja, faje yueHnunma nosparae uadopmManuje, a noeparHe nHdGapmManuje 200ujeHe 0a YYEHHKA KOPHCTH Ja NPWIATOAHM MMOAY4aBame, oxpabpyje yuenuke na
ouemyjy KBanuTer ceor pana. Mabop uHcTpymenTa 2a QOPMATHEHO BEPEAHOBAKE 32BHCH O BPCTE AKTHEHOCTH KQjd e BpEAHY)E.



Hasus npeamera: MOJAEJHPAIBE MAHNIMHCKHX EJEMEHATA U KOHCTPYKIITHJA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

111

0 105 0

60 165

2. IULJLEBU YUEIbA:

- YcBajambe 3Hatba M BELUTHHA HEOTIXOAHHX 32 NPAaKTHYHY TIPUMEHY NMPHIMKOM KOHCTpYHCaa H MOZIeJIMpaa KaKo elieMeHaTa Tako M KOHCTPYKUH|a;
- OcnocobibaBame yueHHKa 3a kopulihene cTanapaHuX U NPErnopyyYeHHX BPEeAHOCTH W BEIHUHHA M3 Tabauua, rpadgukoHa U aujarpama;
- OGjenuibaBarbe 3HaAa W3 MALLIMHCKHUX eJieMeHaTa, TeXHoNoruje obpaae H KoMmijyTepeke rpaduke.

3. TEME, HCXO/IW, ITPENOPYYEHH CAJIPAKAJH U KJbYUYHHU ITOJMOBH CAJIPKAJA

Paspen: Tpehn

loguimbu (ona yacora: BexGe: 105 uacosa; Hacrasa y 6noky: 60 yacosa;

TEMA

HCXOIU
[lo 3aBpureTky Teme yuennk he 6utH y cramy ja:

IPEINOPYYEHH CAAPKAJH / K/JbYYHH MOJMOBH
CAZIPIKAJA

[TpuHUMnK MOsieHparba

Jepuaume 2D ckuiy, Ha OCHOBY NPETXOJIHO HAYYEHOT: Aa HalpTa
1 MoaM(HKYje eleMeHTapHe reomMeTpHjcke obnuKe (npaea JIMHKja,
KPY/KHULIA, KPY/KHU JIYK, €IMNCa, EJHITTHYKK YK, IPABOYTA0HHK H
cn.). Jledunuiie cee reomerpujcke Mepe HaupraHe 2D dopme (aa
uckotupa 2D ckuuy).

KopucTtu jenHocrashuje Tuncke 3D opme NpuMeHOM NPeTXoaHO
nethunucane 2D ckuue.

¢ Hagene u pasyme ocHose Boolean onepaunja nan Monenuma,
o Jlemumue tuncke (opme (Feature) u wuxoBe napamerpe.
e Hauu u npumenu moaudukauujy obamuka 1 Mepa Hauptanux 3D

thopmu.

o Kopucru reomerpujcke THNcke hopme.
e Hayuu nojetHOCTAaBIbEHO LPTabE TAHKO3HW/IHUX €leMeHaTa.
o [lpumenu cTeueHa 3HaIba NPH LPTAILY TEXHOMOLIKUX THICKHX

thopmu.
KopucTtu ca3Hama np LpTamky T3B. KO3METHYKUX HaBOja
(cnoJballilkbHX WIH YHYTpalllbHX).

» Mopenupa cioxeHe THcke opme.

Hspahyje Tincke hopme THNa 3aBOjHHLE.

2D ckuua: uprare npase JIMHUjE, KPYKHHLE, KPYXKHOT JyKa,
enunce, eMOTHYKON IYKa, MPaBoyraoHMKa H Cll.; Mo uKoBatbe
NPeTX0/IHO HAUPTaHOT (NPOjIy KaBathe, HCELatbe, 3a00/babatbe U
CJ1.); KoTHpabe Hauprane 2D ckuue.

Jennocrasuuje Tuncke 3D dopme, 100HjeHe H3BNaUEHEM H/HIH
poTauujom npeTxoaHo Hauprade 2D ckuue.

OcHoBxe Boolean onepauuja Han moaenuma (YHUja, pasiiuka v
npecek).

e Dedmnnumja Tunckux dopmu (Feafure) n HHXOBH NapaMeTpH.

Moaudukaunja reomerpuje nocrojehe 3D dopme.

e [‘eomerpujcke Tuncke opme: 3a00beHa BHLA (3a00/beH:E je/IHE

WJTH BHILIE HBHLA, 3200./b€H:€ HBULIA KOHCTAHTHHM H/HITH
NPOMEHJ/BUBUM Pa/injycoM, 3200 beHe HBHLIA YKPYIKHO, eTMITTHYHO
M CIIO¥KEHO, 3a00speme hokosa. 3akoiwesa usuia (MCTHX W/ WK
pazIHYHTHX Mepa 3a00/beba, AehUHUCAEeM YT/1a U Ay/KHHE
3AKOLICH:A).

Tako3uaHn enemMeHTH (KOHCTAHTHE U NPOMEHIbUBE J1e0/bHHE 31/a).

e TexHonouike Turncke GopMe: pyne, OTBOpH, ca uiu Oe3 HaBoja, ca

uiu Be3 ynasHo/u3nazHUX KoHycd.




KopHeTn anarte 3a jemHOCTPYKO W/UNK BHLIECTPYKO KonHpame 3D

dopmn,
TTpuMenH cTeueHa ca3HARkA Ha MOOETINPALE JeNHOCTABHHX H

» Ko3meTrukH HaBqj (CNOMBALITEH HITH YHYTPaLLbH).

CnomeHe TUNcKe opMe (CKyN BHLUE MeOMETPHJCKHX W
TEXHOMOLIKHX THICKIX (QopMi).

MOANMOLUIKA, UHBH|A, BPaTHIO, OCOBHHA, 3aKOBHLA, KITHH, 3yNYaHHK
ca [paBHM 3yNLUUMa, 3YNUaHHK ¢a KOCHM 3YNLHMa, Ny HH nap,
NaHYaHHK, peMEHHLA, PEMEH.

croxennx 31 momena, » Tuncke dopme TUNA 3aBOjHALIE.
o [lpumersyje TeXHUKE KOHBEP3H]E MOACTA Y Apyre Gopmare s JeaHOCTPYKO WIH BHILECTPYKO KonHpame 3D dopmu.
¢ Kpenpa pedepente (momoline) paeHu, » Mogenupawe 30 momena nojeSHOCTAB/BEHE M CONEHE reOMeETpHje,
¢ Jledvnmne pedepentne oce. » Konpepinja Monena y cranfapae $opmare 3a pasmeny tuna: 1GS,
+ Mopmupa pedhepeHTHE TAMKE H KOOPAHHATHE CHCTEME STEP, STL men.
+ Monenupa kpuse mHAM)E (Y PABHH M/HAH POCTOPY) » Kpeupame pedepenThux (nomohHux) parHn.
« Pazyme sHavaj Busyanuzalpje MOAena: MKUYaHH NPUKA3 MOZENA, » Jlennucame nomohiHux oca (NpaBux JTHHKja).
OpPHKA3 CKPHBEHHX MBHLA MOAEIA W OCEHUEHH NPUKA3. s Dopmupame pe(ppPEHTHUX TAYAKA W/HIH KOOPAMHATHHX CHCTEMA.
+ Kopuern komanze 3a koHTpony npukaza 3D monena (Tpavcnanuja, | » Mozenupare paBaHCKHX H MPOCTOPHHMX KPHBHX JIHHH]A.
poTauHja, yeehame/cMabere). » Busyannsauuja Momena: sKMUaHH MOJEN, MOAEN ¢a NPUKAIaHHM
+ Pazyme doTo peanueTUYHH NpHKaL. CKPUBEHHUM HBHLAMA, OCEHYEHN MPHKA3Z MOJENA.
» YnoTtpeba koMaHAK 32 KOHTpONyY mpHkasza 3D mopena (Tpadchallja,
porauuja, yeehate/cMameme).
» DoTo peanMCTHYHH NpUKa3
Monenupare Monenupa cTannapnHe MallliHCke fenobe M obMHKa. » Mofenupate cTaHAapAHUX MALIHHCKHX Aen0Ba H o6/iKa.
CTaHAAPAHMX H « Mssene Momenupathe HECTAHAAPAHHX MALUHHCKHX AeN0Ba M ¢ Mogenupate HECTAHAAPAHHX MALLMHCKUX AEOBA.
HECTaHIAPAHHX obnHKa. » Mogenupate MALIHHCKUX SMEMEHATA: BHjaK, HABPTKA, NOANOLIKS,
MALIHHCKHX AEN0Ba « Hayun Monennpate MalUMHCKHX €MeMEHATA: BHjaK, HABPTKA, YHBHja, BPATHJIO, OCOBHHA, 32KOBHUA, KIHH, 3YMYAHHK ¢a [IPaBHM

FYNLMMA, 3YMTYAHHK ¢4 KOCHM 3YTILIAMA, [YXKHH [1ap, IaHYAHHK,
peMeHU1A, peMeH.

Mopgenupate cKAONOBa U
KOHCTPYKUHja

Hssene MoaenHpame CBUX KOMIIOHEHTH CKIONA, 8 MOTOM H3BPLIH
EBHUXOBO CNajarke ¥ NOACKIONOBE H/WITH CKIOMNOBE.
M3BpluKM KOHTpONY NpEKnona M 3a30pa y NOACKIONy/CKaoNy.

s KopucTn 6asy cTanpapaHHX enemeHaTa.

TTPHHUMN ¢cnajatba eneMeHaTa V CKNON: CRENbHBAkE MOBPILMHA,
NopaBHaBae MeBPLIHHA HBHLA H TEMEHA, CA0CHA CKNaNabha,
YMETaka W 338BOJHH CTIOJERH, 1lIeMa MOHTAXE.

KoHTpona npexnona u 3a30pa MAWMHCKUX JENOBA ¥ KPEHPaHOM
NOACKNONY/CKIONY.

Kopuwhietse cTaHaapaHux Gasa Nexajeba, CrojHHLA, KOHCTPYKLUH]a
H CL

biok HacTara

H3sene MOOENHpahe JeAHOCTABHUX MALIMHCKHX ZeI0Ba U OBNHKE.
Haeene MonenHpame HeCTAHAAPAHUX H CTAHAAPAHNX MAIMHHCKHX
Idenosa M o0nHKa.

Mogennpa ciion, Tj. A2 WIBPIUH CNajarke KOMITOHEHTH ¥ CKITOMN,
Kopnern Gazy cTaHaapAHMX MAlIMHCKHX €NIEMEHATa.

. MOI[BJ'[HP&H:G je,D,HOCT‘aBHHX MaWHHOCKHX OC/10B4.
. MOI[BJ'[HP&H:G HECTAHAAPAHHX H CTAHIAPAHWX MALIHHCKHX IC/TIOBA H

obnnka.

[puHuMn cnajamsa eneMenaTa y CKIOMN: CASMLHBALE MOBPIIMHA,
NOPABHARALE NMOBPLUINHA HBHLA H TEMEHA, CAOCHA CKIANA:A,
YMETaha W 3aBOJHH CTIQJEBH, 1EMa MOHTANE,

Kopumtiere ctanaapanux Gasa: HABOJHUX CIIOjeBA, [IEKAJEBA,
3yN4AHHKA, CNIGjHULA ¥ AP,

4. YIIVTCTBO 3A THIAKTHYKO-METOIHYKO OCTBAPHBAILE IIPOI'PAMA




Ha nouetky c¢Bake TeMe YIE€HHKE YTIO3HATH Ca LIH/LEBHMA M HCXOLHMA HACTABe, OMHOCHO Y4Eha, [V1aHOM pala ¥ HaYHHHMA OLEIbHBakba.

Tpeamer ce peannsyje kpos Bexbe y pauyHapckoM KaGuHeTy. [IpunHkom ocTRapHBaiba NporpaMa ofesbere ce ASTH Ha rpyne Ao 15 yueHuka.

¥ TOKY pea/iuiaumje OCICHHTH e Ha NPeJ2Haa YICHHKE W3 TEXHHYKOr UPTakha, KOMIjyTepcKe rpadHke, MalUMHCKHUX eNeMeHaTa, TEXHONOoMje MamHeke obpage. HacTaeHik
npHnpeMa noTpeHe eneMeHTe 3a BeskOy, ASMOHCTPHPA pal Ha pauyHapy, NpaTH pad yueHHKa Ha paJHOM MECTY M yKasyje Ha rpellke Oph pafy. PagHe 3anaTke Be3nUBaTH 3a
KOHKPETHY MALIMHCKY TIPAaKCy,

IMpenopyuenu 6poj yacora no Temama je cneaehu:

+ Tlpusumnn momenupama (51 4ac)

* Monenuparse cTaHAAPIHUX U HECTAHAAPAHHX enemeHara (34 vaca)

* Monpenupame cknonoea M xoHcTpykumja (20 vacoea).

TIpunukom peanusaumje Teme TpusiMnm Mogenuparsa yueHHUM Tpeba Aa ypane fABa MPOJeKTHA IATATAKA:
1. Mopenupaese jeNHOCTABHU|Er MAIHMHCKOr TeMa.
2. Mopennparse cnoKeHHjer MaMHCKCT Aea.

Tpunukom peanuszaumje Teme Monenvmparse cTasAapAHHX ¥ HECTAHAAPAHMX MAITMHCKMX JENOBA YYEHHUTIM Tpeba na ypaae AB4 NpojeKTHA 3a04aTAKA:

1. Mopennparse jenHor HECTAHOAPAHOT MALTMHCKOD EMEMEHTA (HIpP. CAJIHMBKA, OTKHBKA, OTIIPECKA).

2. Meaennpame cTAHAAPIHOT MALIHHCKOD EIEMEHATA: BHjAK, HABPTKA, NOAJIOLIKA, YNBH]4, BPATHIO, OCOBHHA, 3AKOBHLA, KIMH, 3YMYAHHK CA MPABUM 3YNOMMA, 3YTTHAHKK ¢4
KOCHM 3YMUMMa, NY>KHH [1ap, NAHYAHHK, PEMEHHLIA, peMeH.

Mpunnkom peanusaumje BJIOK HACTABE yuenuuu tpeba na ypane Aba [IpojekTHA 3afaTka:
1. Moaennpame MAIIMHCKOT AENd NPEeMa 331aTOM PAJHOHHMEOM LIPTEHY.
2. Mopenupame nenoea ckiona ¥ kUXCBO NOBE3UBAKE Y CKIIOT.

HaGop meropa u obnuka pana 3a ceaxd Mogyn ogpelyje HACTABHUK Y 3ABHCHOCTH O/ HACTABHHX caapxaja, cniocobHocTH U noTpeda yHenHKa, MATEPH]ATHAX U APYTHX YCNOBA.
Kopuctuty gepbante meTome (MeToma YCMEHOr H3aramkba H OHjaNolka MeToa), MEeTOe AeMOHCTPallije, TEKCTYANHO-HITYCTPATHBHE METOZE, METO/E MPOjeKTHHX 3a/1aTaKa.
Tpennoxenn obnuum pana cy $poHTANHK, pan y TPYIH, pan y Napy, MHAWBAAYATHH paj,

5. YI¥TCTBO 3A DOPMATHBHO H CYMATHBHO OIEIGHUBAILE YUYEHHKA

Y HAcTABH OPMjEHTHCAHO] KA AOCTH3AKY HCX0aa mpate ce U BPEMHY|Y MPOLIEC HACTABE H YUEHA, noc*mruyha YyUSHUKA (l'lpO,ElyKTH Yuetba) W COMCTBEHH paa. HacTasruk 'rpeﬁa
KOHTHHYWpaHO A4 MpaTv Hanpefak YYCHHKA, KOjH ¢e Orlefa ¥ HAuMHY HA KOJH YYEeHHUM NapTHUMOUpajy, Kako NMPHKYIUbajy NOAATKe, KaKo apCyMeHTY]Y, eBanyHpajy,
nokyMeHTYjy UTA. Da Gu BpeaHoBate GUNO 0GjeKTHBHO W Y GYHKLM]H Yueha, NOTPEBHO je YCKNAAUTH HHBOE HEXOMA H HAUHUHE OlISHHBAA.

CyMaTHBHO OLIEHHBAE je BpeAHOBake NeCTUrHYRA YUSHHKA HA Kpajy CBake peanu3osaHe Teme. CYMATHBHE OLeHe ce A00H]a|Y H3 KOHTPONHHX WK MUCMEHUX PanoBa, TECTORA,
YCMEHOT HCTTUTHBAA, CAMOCTANHHX HIH TPYITHHX PAgoBa YUEHHKA.

Y popMATHEHOM BpefHOBaKY HACTABHHK GH TpeGano Aa NpeMOBHLIE CPYNHH AWJANor, A4 KOPHCTH NHTaka Ja GH reHepucao nojaTke W3 aukux Miaeja, an¥ U Ja MOMOrHe
pa3eoj haukux Haeja, Aaje ydeHHUMMa NOBpaTHE HHJopMaLnje, a NoepaTHe HHGopMandje o0MjeHe 01 yUeHHKa KOPHCTH Ja [PHAATOIH MoJydaBaie, oXpabpyje yueHHKe ga
OLEHYjY KBANUTET cBOr paja. M3Gop HHCTpyMeHTa 3a QOPMATHEHO BPEHOBAKE 3aBUCH O] BPCTE AKTUBHOCTH KOja ce BpeiHYje.

H360p HHCTpyMeHTa 3a GOpMATHBHO BPEZHOBALE 3BHCH Of BPCTE aKTHBHOCTH KOja ce BpeAHyje. Kaga je y muTamy u3paga NpojeKTHOr 3a0aTka MOXE ce NPHMEHHTH ,UeK
nHCTa” ¥ KOjoj ¢y NPHKA3AHH HHBOW MOCTUIHYHA yYeHUKa ¢a MOKa3aTe/bHMa HCTTYEEHOCTH, 8 HACTABHHK Tpeba Ja 03HAUH NOKA3aTe b KOjH OArOBapa NOHALIAKY YUSHHKA,



Hasus npeamera: OJEJTHPAILE MAIITHHCKHUX EJJEMEHATA H KOHCTPYKIIHJA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

v

0 96 0

60 156

2. IULJLEBU YUEIbA:

- YcBajaibe 3Hatba M BEIUITHHA HEOTIXOAHHX 32 MPaKTHYHY TIPUMEHY NMPUIMKOM KOHCTPYHCaba W MOJIENHPaha KaKo e/leMeHaTa Tako W KOHCTPYKLH|ja;
- Ocnocobbasatbe yuenuka 3a kopuifieise cTaHAapaAHUX W NPENopyHeHHX BPeHOCTH H BeHYHHA 13 Tabiuua, rpadMKoHa U ujarpama;
- OO0jenuntbaBarbe 3HAMHA U3 MALLIMHCKHUX EJIEMEHATA, TEXHONOIHje o0pajie U KoMIljyTepeke rpaduke.

3. TEME, HCXO/IW, ITPENOPYYEHH CAJIPAKAJH U KJbYUYHHU ITOJMOBH CAJIPKAJA

Paspen: Hersprn

lNopumtsk (ona yacora: BexGe: 96 wacopa: Hacraga y 610ky: 60 yacosa:

TEMA

HCXO0IHU
[lo 3aBpiieTky Teme yueHuk lie GuTH y cramy ja:

NPEMOPYYEHHU CA/IPKAJH / KIbYYHH ITOJMOBH
CAZIPIKAJA

Mon.enupaﬂ,e KOMIIOHETH
CKJ1OMNa W Criona, ca
FEHEPHCAHLEM TEXHHUYKE

DopmMupa paaMOHHYKE W CKIIONHH LPTEX HAa OCHOBY NPETX0IHO
uzpahenux 3D Mozena mMauMHCKUX AenoBa u ckaona. Liprexe
Kpeupa Ha OCHOBY CTEUEHHX casHatba, kopuctehn n nedunninyhu

DopMupabe PaAHOHHYKHX W CKJIOMHOT LPTEXka Ha OCHOBY
noctojehnx Mojena MalIMHCKHX Ae0Ba W cknona. TexHuuka
JOKyMeHTaluja ce kpenpa Ha 6a3n nocrtojehinx 3nama. [1pu rome ce

le-{ MOHTaKH BOIH patly}[a o yHH¢DpM HOCTH MOCTYIIKa U HAYHHA
CKIlanawa enosa i CKJ1011, PeﬂOCﬂCﬂa CKJ1anata, CKI0NMUBOCTH H
(DYHKLMOHAJIHOCTH CKJIONA.

JIOKyMeHTaLHje Mpy TOM NOTJIE/E, NpeceKe, MoJynpeceKe, AeTUMHUHE MPeceKe U KOPHCTE KPEUPaHH MOTIEAH, MPECElH, MOMYNpecelH, AeTHMHYHH
c. fpeceLH H cil..
o Kopwuctu uiu Haupra notpeGHy Tabesy 3a paMOHHUKH, 0lHOCHO | o YnorpeGa noctojehux wabnona tabena unu uprare Tabena 3a
CKJIONHHU LIPTEK. pajMOHNYKH, Tj. CKJIOITHHU LIPTEK.
e M3Bpiuu reHepucaise cacTaBHHLIE. ¢ [‘eHepHcame cacTaBHHLIE.
o Jledmnuie n3oMeTpHCKE NPHKA3e N0jeAMHAYHHX MAlLIHHCKHX o JlepuHncarbe H3OMETPHCKOT NPHKA3A 33 CBAKH MAlLIMHCKH JIE0
[EI0BA HA PAAMOHHYKOM LIPTEKY. CKJIONA HA PAJHOHMUKOM LIPTEXKY.
o [lpukake uzomerpujeku w/unu 138. Exploded View cknona na o [Ipuka3s uzomerpujckor u/nnu 138. Exploded View-a ckona na
CKJIOTTHOM LIPTEXKY. CKJIOTHOM LIPTEXKY.
s JledpuHuie knace NOBPLIMHCKE XPANABOCTH HA LPTEKY. s Ospehupatbe Kiaca NOBPLIMHCKE XPANABOCTH HA LIPTERKY.
o Jledmnuiue TonepaniHje Mepa Ha LPTEACY. e OnpeljuBame TeonepaHuuja Mepa.
o Jledunmiue Tonepanumje o61MKa M MON0XKAja HA LIPTEHKY. e Onpehueame Tonepanuuja o0IHKa M NOTOXKAja.
Mourazka o Pazyme ynory v ¢yHKUH]Y Je0BaA Y CKIONYy. e Pacraeibame nozuumja y ckiaony.
L] L]

YHudopMHOCT NOCTYNKa M HAMMHA CKJIANAaba J1e710Ba Y CKII0M,
peaociel CKianamba, CKIOMUBOCT U (PYHKLUMOHAIHOCT CKII0ONA.
PacrassbeH LPTEK CKIONA.




PacraBu neswuuje ciiona,

+ [lpukazyje ceaky Aeo y ckaony (BU3yanuzaumja).

[Mpurkaz cBaKor nojeIHHaYHOr Jena y CKIony (BH3yanusauwja).

Bnok nacraea-
pan ca NUMOBHUMA

o KopHcTh TexHuKy Kpeuparsa IMMEHUX JEN0Ba, Tj. Aa NMPUMEHH

npoues cagHjamba numosa (Sheet metal).

e Pazyme M npuMersyje NPUHLMOE CABH|4ba IHMA.
« Paszeuja nperxonuo monenupane 30 opme numosa y 2D gopmy.

Yo 2D dopMy y cTanaapase AuMeH3uje nonydafpukata
eoaefin mpu ToMpe pavyHa 0 OMTHMH3ALM]H HeKOpHILTiera
mMaTepHjana.

Ja monenupa anathe gopMe y NpoLEcHMa CaBMjatba MM HA
mpecama.

Kpeupare nenosa Koji HacTajy caBHjarbeM JIMMa — T3, NIpalec
Sheet metal.

o [Ipumena npuanmna casdjarwa numosa y 3D dopme.
s Pasenjame nperxonno uckpojenux 3D dopmu numosa y 2D dopumy.
» Yinanawe 2D dopme y cTanpnapase numenzuje nomypabpukara ca

MAKCHMATHUM HCKOPHIITie e,
Mogenupame anatHux GopMu y NpOLECHMA CABH]alba THMA HA
npecaMa.

bnok Hactapa-
JIHBEHE H KOBAKE

Haeene Moaenupatte THBeHUX oONHEKa.

@opMHpa WYNIbHHE KaNyna 3a JTHBEHE, Tj. Aa MOJeaHpa KATY 3a
nueesse nog nputHekoM (MOLD-CAVITY)

Momenupa naTpulie ¥ MATPHULIE ¥ NpoLECUMA OpH3rathba NNAcTHKe
W TITaCTHYHHX eMpyBeTa.

Hsseae Mogenuparwe KopaHHUX obnuka.

» Mojaendpame THBEHUX 0ONHKA.
o Dopmupae WYNBHHE KANYMa, OJHOCHO MOJIENHPAaE KAnyna 3a

NHEEHE N0/ MPHTHUCKOM.
Mojaendparme NaTPHLE ¥ MATPHLE ¥ MpoUecHMa OpU3raka NnacTHke
H INacTHUHMX €NpYBETa.

Mogenuparwe KoBaHHX obnHKa.

4. YITY TCTBRO 3A JUAAKTHUKO-METOTUIYKO OCTBAPHBAILE ITPOT'PAMA
Ha noyerky chake TeMe yYEHHKE YMO3HATH €a IMJBEBHMA H HCXOJHMa HACTABE, OJHOCHO YYeH:a, TNAHOM paja ¥ HAYHHHMA OLEeHHBalbd.

TpeameT ce peanunayje kpos Bexbe y padyHapekoM kaGuHeTy. [IPUIHKOM OCTBapHBata NporpaMa oAebehe ce ASH Ha rpyne Ao 15 yueHuka.

¥ ToKy peaNdzaLuje OCTOHHTH C& Ha NMpeJ3Haka YYeHHKA U3 TEXHHUKOT LpTamka, KOMIOjyTepcke rpaduke, MallHHCKHX eNeMeHaTa, TeXHonoTHje obpane. HactaBHHK npunpema
noTpefHe eneMeHTe 3a BexcOy, AeMOHCTPHPA Paj Ha padyHapy, NpaTH paj yMeHHKa Ha pajHoOM MECTY H YKasyje Ha MpellKe NMpH pady. PanHe 3anaTke Be3HBATH 3a KOHKPETHY

MALUHHCKY MpaKcy.

TIpenopyueHn 6poj uacoBa o Temama je cneaehu:
o Mogenupatbe KOMIOHETH CKI0MA W CKIIOMNE, CA MeHepHCatbeM TEXHMUKe A0KYMeHTauuje {86 vacosa)

+ MonTtaxa (10 vacosa)

[Mpunnkom peanuzaunje Teme Mogenvpare KOMIOHETH CKIOMA H CKIICTA, Ca MEHEPHCABEM TEXHHYKE JOKYMEHTaUHje yueHHUM Tpeda aa ypaje jefaH NpCjeKTHH 3aaaTak:
1. 3a u3abpaHl MALIMHCKN CKIIOT NOTPeOHO je yPamsHuTH pagHOHHYKE LIPTEXKe U LPTEX cltora sa AePHHUCAHOM NMOBPLINHCKOM xpanasowhy, Kao U neHHHCAHHM Tonepallijama

Mepa, o0NIHKa H Nooskaja.

[Mpunukom peanusaumje Teme MoHTaxa yueHHUH Tpeba fa ypade jeaH NpojekTHY 3a4aTak:
1. 3a n3abpany MaMHCKH CKNON MOTPeSHO je YpaauTH pacTar/beH! UPTEX CKNONA.

TMpunuxom peanuzaumje BJIOK HACTABE yuaennuu tpeba na ypaje Apa npojexrna 3aparka:

1. Monennparty ¢KIon Kojy ¢& CaCTOj M Off TMMEHHX ASNOBA ¢a LENOKYTTHOM TEXHHYKOM JOKYMEHTAIM) OM.

2. Mopnenupary anaT 3a NMeere WK o0pafy nacTHYHHM feopMHUcaeM ca NpunazajyiiuM pagHoRHYKEM UPTEKHMa H LPTEHOM clUIona,




5. YIT¥YTCTBO 3A POPMATHBHO H CYMATHBHO OLIIEBBHABALE YUEHHKA

¥ HAacTaBH OPHjEHTHCAHO] KA ZOCTH3albY HCXONA NPATe CE W BPEIHY]Y MPOUEC HACTABE U Y4etha, nocTuriyha yuennka (MpoaykTH yuewa) M concTeenn pad, Hacraramx Tpefa
KOHTHHYMDAHO [a NpaTu Hampedak YYEHHKA, KOjU Ce OTjlefla ¥ Ha4MHY Ha KOjH YYeHHUH NapTULHNUpajy, Kako NpHKYJbajy MOOATKE, KAKC apryMeHTY|y, eBanyHpajy,
HOKyMeHTYjy uTa. Da 6n BpenHorame Guito 0fjekTHRHO W Y QyHKUM]H yuersa, NOTPEOHO je YCKNIanMTH HHBOE HCX0Aa M HAYHHE OUEHUBALA,

CyMaTHBHO OLEH:HBAE j¢ BpeAHOBAE NOCTUTHY A yYeHNKa HA KPajy CBAKE peanuioeaHe TeMe. CyMaTHBHE OLeHe ¢e noBHjajy M3 KOHTPOIHHX MM MUCMEHUX PAfOBA, TECTORA,
YCMEHOT MCTIHTHBAA, CAMOCTANIHMX MM TPYTIHHX PagoBa YMeHUKa.

VY topmaTHRHOM BpeaHOBaY HacTaBHUK Ou Tpefano Aa NpoMOBMIIE rPYNHA AMJANIOT, A4 KOPHCTH NHTaka Aa Ou reHepucao nonartke U3 Haukux ujeja, anu u a NOMOrHE
pa3seoj haukux wgeja, naje ydennuuma noeparde uHGOpMAanKje, a noeparHe HHbopMaurje AobMjeHe of yueHHKa KOPHCTH Aa NPWIATOAHM Mogy4asawe, oxpabpyje yuenuke na
oleHYjy KRANUTET ceOr pana. H26op uacTpymenTa 2a GOPMaTUBHO BPEAHOBAE 3ABICH O BPCTE AKTHBHOCTH KOja ce Bpe/Hy|e.

HaGop uHeTpyMenTa 3a (hOPMATHBHO BPEAHOBALE 3ABHCH Of BPCTE dKTHBHOCTH Koja ce ppeanyje. Kapa je y nuTary M3paja npojexTHOr 3aJaTKa MOXKE CE MPUMEHHTH ,,4eK
aueta” ¥ KQjoj €Y NPHKA3aHM HWBOW NOCTUTHYHa yUeHHKE ca MOKAZATE/bMMA HCITY:EHOCTH, 4 HACTABHUK Tpeba Ad 03HAYH NOKA3ATE/b KOjH OINOBAPA MOHALIAKY YUEHUKA.



Hasus npeamera: TEXHOJOIIKH NMOCTYIIIH

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa Bexoe INpakrTHuHa HacTaBa

Hacraga y 60Ky VKynmHO

11

0 70 0

0 105

2. [INJbEBYU YUEbA:

- Ocnocofibapare 3a akTHBHO npafietbe TEXHONOIKMX NOCTYNAKa M 33 pellaBatbe TEXHONOWKUX npobiema
-~ YnozHaBame 3Ha4aja TEXHONIOLIKE MEPHE U KOHTPOJIHE (hyHKLIUjE ¥ NPOU3BOAKHI
- YnozHapame pasiHUMTHX BPCTA MEPHUX M KOHTPOITHHX CpejicTaBa

- Yno3zHaBare OCHOBHWX 00JIHKA OpraHH3alLMje KOHTpO/e KBalnTeTa

3. TEME, HCXO/JH, TPENOPYYEHH CAJPKAJH H K/bYYUHH ITOJMOBH CAJIPAKAJA

Paspen: Tpehn

logummy ona wacoea: Bewxbe: 70 wacopa;

TEMA

HCXOIn
[To 3aepuierky Teme yyenuk hie 6uTH y cramy ja:

HNPEMOPYYEHH CAJAPKAJNA / KJbYUHH IMTOJMOBH
CAJIPFKAJA

[punpemun, kBanuTeT U
TauHocT 0bpane

e pasiMKyje BpcTe onepaluja, 3axsara, nposasa

e Hape/e KPUTEPHjyMe KOjH YTHHY Ha H360p BpcTe npurpeMaka

e [M03HAje NpeTxoaHy obpaay npupeMaxa

s  paziuKyje AoaaTke 3a odpaay

« HaBeJe M0jaM M 2Hauaj KeaauTera obpaje MOBpLIMHE

= Haseje Besy uamelly kpanuTera n mertoe odpane

e HaBe/le MojaM Ta4HOCTH o0paje, Ta4HOCT Mepa, TaYHOCT 0bJIHKa,
TAYHOCT MON0XKaja

o HaBeje rpetuke obpaie, OCHOBHE Y3pOKe H METOIE MOCTH3atba
TaYHOCTH W KBanuTeTa obpae

e pasjiMKyje 103BOJbEHA OJICTYNama y npouecy obpane

obpane
e 00jacHu yTHLA] YNIPaB/bauKe je/MHHLIE, NOFOHCKOT W MEPHOI
cucrema Ha ksasimrer obpaze

e 00jacHH yTHLA] KOMIjYTEPCKH YIIPABbAHUX MALLIMHA HA KBAJIUTET

Onepaumja, 3axeart, nponas.

[Tpunpemak u BpcTe npunpemaka

Kputepujymu koju ytuay Ha 1300p BpcTe NpHnpemMaka
[Mperxoana obpasa npunpemaka

Honauwm 3a obpaay: ocHOBHe aehHHHLM]e, BeTHYMHA J0JATKA U
yTHUajHU aKTOpH

[lTojam u 3Hauaj kpanuTera

[Mojam keanurera 06paae noepuinHe, peza uamely kpanurera u
meTtoae obpane

[Tojam TauHocTu obpaje, TAUHOCT Mepa, TAYHOCT 00/IMKA, TAUYHOCT
nonoxaja

['pewike obpajie, OCHOBHM Y30PLLM U METO/1E MOCTHU3aHA TAYHOCTH H
KBanureTa oopaae

JlossosbeHa ocTynara y npotecy odpane paau obesdehersa:
venpasHe (PYHKIMjE NPOU3BO/A, 3aMEH/BMBOCTH [18/10B4a, J1aKe 1
jeHocTaBHE MOHTANKE

Ho3BosbeHa oacTynamba JHMeH3Hja

Jlo3Bo/bEHA OJICTYNAba FEOMETPHjCKOT 00IHKa

Jo3BoJbeHa 0ACTYNaa NapaMeTapa noBpUIvHa




JosBosbena OACTYNAba KBAJIMTETA MOBPLLUKHHE

YTHUA] KOMITjYTepCKH YNpag/baHUX MALUIWHA Ha KBAAMTET o0pane
YTulaj ¥IpaB/bavke JeNNHUIE, MOMOHCKOT H MEPHOT CHCTEMA Ha
kpaauteT obpane

Onurry npuHL@AnH 2a

MO3HAje PEAOCNEe,] pajpase: NPEMa KOHCTPYKLUH|CKE],

Penocnen pazpazne: npema KOHCTPYKLHM|CKOJ, TEXHONGIUKQ] K

PA3PANY TEXHONOUIKHX TEXHONOWKE] KW EKCILIOATALM|CKO] HHPOPMALIMH EKCILOATALIHCKO] HH(POPMALIMIH
MOCTYNAKA s HIBPLIM AHATHIY PAAHOHMYKOL LIPTEXKA {ONIUTH NPErie) UpTexKa, e AHAIU3A PAAHOHMMKOr LPTERA {ONIITH MPETJea LPTEXA, PErnea
npernen MponHeHOr MATEPH]ATA, NPErEA KOTA, NPEriesn NPOMHCHOT MATEPUjaNa, NMPErnes KOTa, MPernei A03B0/beHUX
ADIBOSBEHHX DACTYNAMA U 3HaKOBA obpane, nperies ¢ obanpom DACTYMAMA W 3HAKOBA 0bpane, npernen ¢ ob3upom Ha moryhiHoeT
Ha MOTYRHOCT YIpaibe) H TEXHONOMMUYHOCT KCHCTPYKLHje YIpajrbe) H TEXHONOMHYHOCT KOHCTPYKLHje
H3BpIIN H36OD M KOHCTPYHCARLE MPUNPEMAKa + H3ibop n KoHeTpyHCame MpUnpemaxa
Haepwd H3bop MeToae W BpeTe obpane B peaocnena + Habop mMeTone u BpeTe obpane 1 peaccnesa
yrepau 6poj u peaocie) onepauyja (KOHLETPaALHIA B + Yrephueamwe 6poja u peaocnena onepauvja (KoHueTpanmja 1
pallunawaBake onepanuja), HauMH basupama, cTesawa 0 u3bop palliamaBae onepatidja), HaunH Gaspara, cTezaka 4 Hibop
MalllHHe MallHHE
e MO3HAJe Nofeny onepanija Ha 3axparte W yTephuBake o [Tlogena onepausja Ha 3axparte H yTBphHBaHe TEXHOTOLIKHX Mepa
TeXHONOLUKHX Mepa U TonepaHL1ja H TonepaHuKja
« Haabepe cresdd npubop (¢ 063MpoOM Ha 3aJaTak eneMeHaTa 3a + Habop cTeznnx npubopa (c ob3upom Ha 3agaTak enemeHaTa 3a
CTE3akbe 1 38XTEBE KOj€ ENIEMEHTH 32 CTE3aEe MOPAjY Jla HCTYHE), CTE3aHbE H 3aXTEBE KOjE EMEMEHTH 3a CTE3ahe MOPajy Aa UCMYHE),
H3BOp PE3HUX anaTa i MEpHHX MHCTPYMEHATA W300p pes3HUX anaTa U MEPHUX HHCTPYMEHATA
H3BPLIY HIBOP €IEMEHATA PesKIMA pelaka + Habop eneMeHara pesxuma pelama
s OJpenH BpeMeHa H3paje + Qapelinpame BpemeHa H3paae
¢ OJpenH Tpolukobe 0bpage U U360p HajMOBOLHUjE BapujaHTe « Ogpehupame Tpoukora 0bpage H H3bop HajNOBOJLHUjE BAPHjaHTE
oOpane (TeXHOEKOHOMCKA aHANH3a) obpane (TEXHOEKOHOMCKA aHAMH3a)
e H3pafl TEXHOMOWIKY TOKYMEHTAUH|Y « Hapana TexHonolke aokyMeHTalMje
¢ MpUNpemMu NOJaTaKe 3a KOHCTPYUCake CTe3HUX npubopa « Tlpunpema nonaraka 3a KOHCTPYUCAHE CTE3HHX NpHOOpa
e HM3pafH TEXHOIOLIKY AOKYMeHTaUH|y (HocauH HHdopmalldja) « [Ilpaheme W ycaBpllapae TEXHOMOMWKHX NOCTYNAKa
«  HM3pafH TEXHOIOLIKY AOKYMEHTalLH|y: TeXHONOLIKA KapTa « TexHonollka AoKyMeHTaUMja (Hocadyu HHbopMaluja)
(omepaLoHH MHCT) H HHCTPYKUHOHH JIHCT. + TexHonollka ZoKyMeHTAUM]a: TEXHONOUIKA KAPTa (oNepauHoHH
JIMCT) H HHCTPYKUMOHHM JIHCT.
Paspaga « pazpaljyje nocTynak obpane BpaThna: « OGpaga Bpatuna:
KapaKTepHCTHYHHX - KOHCTPYKTHBHM obnuuu, - KOHCTPYKTHBHM 0bnuum,
HHOHBHIYATHHX ~ TEXHOAOTHYHOCT ¥ TAHYHOCT, — TEXHOIOMHYHOCT H TAYHOCT,
nocTynaka - TPHTIPEMLH, - DPHIPEMLH,
- penocnen obpane, - peaocnen ofpane,

- HauuHa Haznpara v cTe3ad,

- MAaLlKHe, aNaTi U MpHGopH
pazpaljyje nocTynak oGpage Ha peroONIBEp CTPYTY LWHNKACTOr
MaTepHjana:

- TEXHONOTHYHOCT W TAYHOCT,

- NMPHNPEMLHN,

- HaunHa Gazvparsa M cTe3ama,
- MallliHe, anaTH i npubopH
Ob6paga Ha peBONBEP CTPYTY WHNKACTOT MaTepHjana:
= TEXHOMOrHYHOCT H TAYMHOLT,
- TIPHOPEMLUH,
- pepocnen obpage,




- peRocnen obpane,
- HaunHu (43Mpasa U CTe3arma,
- MAaLIHHE H anaTH

- HauuHY GazHpara M cTe3ata,
- MAINMHE W ANATH
Pajpana TeXHOMOUIKKMX NOCTYNAKA.

[MpojexToBase
TEXHONOUIKHX NMPOLEeca
MOHTEKE

MO3HAje MOHTAKHH NPOLIEC, AENORH MOHTKHOT Nponeca
(omepalyja, 3aXBaT, NOKPET), MALIMHCKA MPyna, NOATPYa,
CKNONOBH, NOACKNONOBH, AENOBH

MO3HA]E TEXHOMOWKM NOCTYNIAK MOHTDKE (CKIANALE, YIITANAILE,
MOHTHpare). M3pafa meme monTaKe

ofjacHn mepue naHue

KOPHCTH METOAC pCllaBald MEPHHX JlaHal@E

H3BPWH 360D OPraHu3AUMOHAT MOAENA MOHTAKE

OAPEAN PEAOCAEN, MOHTLKHNAX ONepaLHja

madepe anat 1 npudOpPA 38 MOHTANKY 3HA KOHTPONY, PETYIIHCAE
M HCTIMUTHBANKE NPOM3BOAA

npuKke H3abpaHu NpHMEep MOHTAXE.

OcHOBHH MQjMOBN U AedUHHLMjE

MoHTaKHM NpoLge, ASTOBH MOHTAKHOT NPOLEca (Oneparyja,
3aXBaT, OKPET), MALIHHCKA IPyNa, MOATPYA, CKICTIOBH,
NOACKIONOBH, ACIOBH

TexHOIOWKK NOCTYNAK MOHTEKE {CKIANAHE, YKIANALE,
MOHTHpae). H3paaa meme moHTONKE

MepHu naHuH

Merope pelnaparka MEPHHX JTAHALA

Habop opraHnzaluoHor MOAENA MOHTLKE

Onpeljupare pegocnesa MOHTAKHHX onepaUja

H3bop anara u npuGopa 3a montaxy. Kourpona, perynucamwe u
HCTIUTHEAM:E NIPOU3IBOAA

Gapbamne, yKpawasarme B NAKOBAKBE NPOUIBOAA

[Tpukas H3abpaHOT NpHMEpPa MOHTAKE.

Opraduzauuja KOHTpONE
KBaJMTETa

H3BPLIM OPraHU3alMjy KOHTpONe KBAINTeTa Y pasNHIHTHM
MPOW3BONHHM MPCLIECHMA

00jacHH CTONPOLEHTHY, CTATHCTHUYKY KOHTPONY KBANHTETa
H3BpIIM H3IBOP CHCTEMa KOHTPONE KBATHTETA

no3Haje 3Ha4aj cayxOe KBANUTETa U eHy MOBE3AHOCT ca
ocTanuM PyHKUHjaMa

HaBele 3a1aTke CNy:6e KOHTPONe KBAUTETa

061Ul opraHU3alidje KOHTPONE KBAUTETA ¥ PA3IHUHTHM
NPCHEBOAHUM NPOLECHMA

CTonpolleHTHA U CTATHCTHUKA KOHTPONA KBANTHTETA
CTaTHCTHYKA KOHTpOIa NPCHIBOAHOr NpoLieca

[MpeyzumHa CTATHCTHYKA KOHTPONA H KAPAKTEPUCTHYHE KPHUBE Ca
NNaHOBHMA TIpHjeMa

H36op cucTeMa KOHTPONE KBalHTETA

3agauu M 3Hauaj caykbe KBaNUTeTa H HeHa NOBE3aHOCT ca
OCTANHM BYHKLIHjaMa

OpradusaldoHH obMHIIH KOHTPONE KBANUTETA ¥ Npenysefiuma
3anauM cayxbe KOHTPoe KBaJIHTETa

4. YII¥YTCTBO 3A TUIAKTHUYKO-METOJHYKO OCTBAPHBAIGE ITIPOT'PAMA
Ha nouerky cpake TeME YUeHHKE YTIO3HATH <a UULEBHMA H HCXOAUMa, NNaHOM paja M HauHHHMa OLCH:HBatbA.
Tpeamer ce peanniyje kKpo3 BeskGe y yuuouHu. ITpunvkom ocTBaprBarka NporpamMa ofeibelse ce He AeNH Ha rpyne. [Ipenopyuend Opoj yacosa o TemMama je cnepehiu:
» [lpunpemun, KBanuTeT U Ta4HOCT 00paae (10 yacosa)
*  OnwTH NPHHLNIH 3a pa3pafy TeXHOICWKHUX nocTynaka (20 vacoea)
» Pa3zpana KapakTepuUCTHHHMX HHIMBHOYaNHUX MocTynaka (20 vacosa)
» [IpojekToBaibe TEXHOMOWKHX Mpoueca MoHTaxe (12 yacopa)
»  (praHxzauuja KOHTpone keanuTteTa (§ vacosa),

TMpunuxom peanuzalyje TeMa OCIIOCHHTH CE HA NPEI3HAKLA YHEHUKA U3 MATEMATHKE, MEXAHHKE, MALIWHCKUX MATEPHjANA, CTIOPHOCTH MATEPH]aNa, MaLHHCKHX eJleMeHaTa.
HucucTupar Ha CHCTEMATHYHOCTH H IPHMEHH CTEUEHHX 3Haka Y npakcd. [pofneme BeInBaTH 33 KOHKPETHY MALIMHCKY NPAKLY.




3a camocTante BexGe y4eHHKa noTpeGHO je NpHOpeMHTH MoTpebHe MallMHCKe Oenoee W cilenose. [Ipeanor Tema camoctanHux sexOH je cnenelin:
Pazpapa TeXHOMOWXOr MOCTYNKA H3pae Ae/a pe3abeM

Pazpapa TexHONMOWXOr MOCTYNKA H3pale AeNa Of IMa

Pazpapa TeXHONMOWKOr MOCTYNKA H3paje OLNHBKA

Pazpana TeXHOMOWKOr MOCTYNKE M3pafe OTKOBKA/OTTIpecKa

Pazpana TeXHOMOWKOr MOCTYIKA MOHTAKE

W L R —

Habop meTona u ofindka pana 3a ceaky Temy ofpeljyje HACTABHUK ¥ 3aBMCHOCTH Ol HACTABHUX CAAPKAjA, cNOCOGHOCTH H NoTpefa y4eHHKA, MATEPHjANHHX H APYTHX YCTOBA.
Kopuctuty BepGante metone (MeTona YCMEHOr MTAraka M AHjANOIIKA METONa), METOIE AEMOHCTPALH]E, TEKCTYANHO-UIyCTpaTUBHE MeTone. Tpenmoxenn obmui paga cy
(PPOHTATIHM, PAX ¥ FPYNH, Pa] ¥ NApY, HHAUBHAYANHU Pa.

5. ¥II¥YTCTBO 3A POPMATHBHO H CYMATHBHO OLEIBUBAILE YUEHHKA

Y HacTaBH OPUjEHTHCAHO] KA JOCTH3AY HMCXONA NPATE C& B BPEAHY]Y NPOLEC HACTABE W y4Y€H4, MOCTUrHyNa y4eHuKa (IPOonYKTH y4uewha) U concTeeHud paa. Hactapnuk Tpeda
KOHTMHYMPAHO 2 NMPATH HANPEAAK YHSHHKA, KOJH C& DT1eAa ¥ HAYMHY HA KOJH YUEHHLM MAPTULIHMNHPAJY, KAKO NPHKYNIbAjY NOJATKE, KAKO APryMEHTY|Y, EBANYHpA)Y,
moxysmerTyjy uta. Jla 6u speanorarse Gmno 0fjekTuBHO U ¥ GyYHKIMjH yuesa, noTpefHO je YCKIaauTH HUBOE MCXOA M HAMMHE OLRHHBAA.

CyMaTHEHO OliesHBat:E je BpeHOBAK-e MOCTUrHYha yUeHUKka Ha kpajy cBake peannsoBane TeMe. CyMaTURHe olieHe ce 100Ujajy U3 KOHTPOMHUX MITH NHCMEHHX PajoRa,
rpau4KHX PAIOBA, TECTORA, YCMEHOT MCMNUTHBAKA, CAMOCTANHUX UK FPYNHUX PAAOBA YHEHUKA.

Y dopMaTHBHOM BpeAHOBAY HACTABHMK OW Tpebano Aa npoMOBULLIE MPYNHH AMJANOr, A2 KOPHCTH NHTaka Aa 61 reHepucao nojgarke us Hauknux uaeja, and v Aa NOMOrHe
passoj haukux Hagja, faje yYeHHLUMa TIOBpaTHe HHGOpMaLHje, a ToBpaTHe HHbopMalpje ZoOHjeHe O YUeHWKA KOPHCTH Aa NPHIaroJu noayvasake, oxpabpyje yueHuke aa
oLewyjy KBanuTer ceor pana. Mabop unerpymenra 3a dopMaTUBHO BpeAHOBAHRE 3ABUCH OA BPCTE AKTHBHOCTH KOja Cé BpeaHYyje.



Hazus npeamera: TEXHOJIOTHJA MEXAHHYKHWX CITOJEBA

1. OCTBAPHBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Bexoe INpakrTHuHa HacTaBa

Hacraga y 60Ky VKynmHO

11

35 70 0

0 105

2. IINJbEBY YUEIbA:

- OcnocobbaBame yueHHKa J1a carnie/iajy 3Hauaj crnajama y JOMEHY CHIYPHOCTH M NOY3aHOCTH MAIIMHCKUX KOHCTPYKLIMja;

- OcnocobsbaBame yueHHKa ja ofjacHe yJIOry MecTa crajatba y JIaHIly o1 Higje 10 peain3aluje MallMHCKE KOHCTPYKLH]e:

- Ocnocob/parame Y4eHNKA 1a cAMOCTATHO (hOpMHpajy CTPYKTYPY Criajarba jeTHOCTABHUX CKOONOBRA W/HIM MAIIWHCKUX KOHCTPYKIIH|a;
- Pazeujame cnocoOHOCTH NPUMEHE OCHOBHHUX NPHHLIMTIA Cliajarsa;

- PazBnjarbe cnocoGHOCTH NpUMEHE CTEUCHUX 3HAA Y NPAKTHYHO] HACTABH;

- Paspujarbe cMHCAIa 32 TAYHOCT W NPELIM3HOCT M OJIFOBOPaH O/IHOC NpeMa pajy.

3. TEME, HCXO/IH, NPENOPYYEHH CAJIPAKAJH U KJbYUYHH MOJMOBH CAJIPIKAJA

Paspen: Tpehn

Fogummn ona wacora: Teopuja: 35 uacosa; BexxGe: 70 uacoea:

TEMA

HCXOIHU
[1o zaBpiierky Teme yueHuk he 6urH y cramy aa:

MNPENOPYYEHH CAIPKAJH / KIbYHHH MTOJMOBH
CAJIPKAJA

3aKoBaHH COjeBH

00jacHM TeXHONOTH)y Chajarba YeITHHHUX J110Ba, JTMMOBA H
npoduna NOCTyNnKoM 3aKuBaba

n3abepe norpedHe reomMeTpujcKe BeJIMUMHE 3aKOBHLIA CArJIacHO
NPUMEHEHOM MOCTYIIKY 3aKHBAbA

e (hopmMHpa 3aKOBAHM CNOj
e [IPOMNKILE PEAOC/IE]] 3aKHBALA 3aKOBHLIA
e o0jacHM TEXHOJIOTH]Y crajatba JIe10Ba 01 IAKKUX MeTaa 1

H:HUXOBHX JIETYPA NOCTYNKOM 3aKHBAHA

dopmupatbe 3aKOBaHKX CIIOjeBa
3aKkoBaHH CMOJEBM EN0BA 0/1 IAKMX MeTana

HarojHu cnojesu

e u3abepe TonepaHLMje HABOJHOT crioja
o uzabepe ojroeapajyhy 3aBprarmCcKy Be3y CarfiacHO HEHHM PajHHM

YC/loBuMa

e (hopmipa 3aBpTabCKy Be3y, MOAEUIEHY W HerojeleHy

KOPHMCTH pa3iinuuTe ajlate W npubope 3a NpUTE3abe 3aBpTarbeKe
Be3e

KOPHCTH pasiinumuTe MOCTYIKE OCHI'Yparba 3aBpTatcKe Bese 0/1
nojage JadapJbera

HapojHH crojeBH, 10MeH NpHUMEHE, TONEPaHLIMje W 3aLITHTA OJ1
KOpo3Hje

3aBpTH-EBH U HABPTKE

HenpurernyTn HaBOjHH cnojeBu

IlpuTernyTi HaBOjHH CNOjeBH

AnaTh 3a NpUTE3ake HABOJHOT Crioja

Ocurypare HaBOjHHX CrojeBa




TMPABH/IHG CNIPORCAC PCAOCNCH MPHTE3aRA KOO TPYNTHAX
3ABPTAHCKHX BE3d

HneGun crnojeen .

oapeny HajnoeBosbHUjH MeljycoOHu nonoxaj xotefora y spaTHiy
£4 aCMeKTa MAKCHMANHE 3anpeMHHcKe HBpeTohe BTpaTua

* PANUKYjE NPABHIHY Of HENPABHIIHE MOHTAXKE HUIEOHHX CIIOjeBa

OApenH HAJMOrOAHH]E YIAPHBAEEE TeNOBa x1eBHUX crnojesa ¥
BULY MHHHMAJIHE HEPABHOMEPHOCTH pacnoaene ontepehersa koa
JFEOHUX CIQjEBa

OnTepelica 00pTHAX MAIMHCKUX €O

Mocpenun xneGHM cOjeBH OCTRAPEHH Y3AYIKHHM KITHHOBMMA
Mocpenuu sxnebun CNOjeBu OCTBAPEHN YCKOUHHLAMA
Henocpennu xieluu crnojesn

CTe3HH cnojesd .

OApeay MUHHMATTHH M MAKCUMAIHH [TPEKNOMN KO/ HEMOCPEIHNX
(nMpecoBaHNX) CMNBjeBa CarnacHo PAaHUM yenoBuMa (onTepeliere,
TEMIEPATYPA, KPYTOCT, XpaaBocT AOMHPHUX OBPLIMHA, CTENEH
CHIYPHOCTH)

OApeay TEMNEPATYPY 3arpeBatha cnosballkber Aena Wiin
TeMnepatypy xnalietha YHYTpallher Aea KOJ HEMOCPeIHUX
(nonpeuHo npecoBaHHX) cnojeBa

pasnuKyje NpaBUIHY U HEMPABUIHY NPUAPEMY AENoBa KO
HENOCPENHHX Y30Y3KHO [IPECOBAHMX CTIOjeBa

pasnuKyje NpaBUIHA U HEMpaBUIHa KOHCTPYKUHOHA pelleHha
IenoBa croja y Nornely paBHOMEPHOCTH pacTiofese NPHTHCKA Ha
KOHTAKTHO] MOBPLUKHH JeJI0Ba Croja

H3abepe AUMEH3HjE eNacTUYHHX KOHYCHHX NIPCTEHOBA 38
topMupalse NocpeHNUX CTE3HMX CriojeBa

diopMHUpa cTe3He CNojese

¢ Bpcrte cTe3HUxX cnojera
¢ Tocpenun cTezHH Cnojeen

EnacTuaHu criojeBn

» npoBepH cTabunHoOCT onpyra
¢ TpOBEPH AA JIH CY Y CBHM TayKaMa [IONPEYHOT [IpeceKa KULEe

OTIpYre NPUCYTHE CaMo eJacTH4YHe AedopMaunje

¢ TPONHILIE TAYHOCT AUMEH3H]a U 00JIHKa oTpyra
* padTHKyje NpaBHIIHY O HENpaBHIHE Yrpafibe orpyre

* 3apojHe MPUTHCHE LMNIWHAPHYHE OTIpYTe
¢ CTaGHIHOCT OPUTHCHHX 32BOjHHX ONpyra
» CHCTEMH 3aBOjHHX TIPUTHCHHX OIIpYra

4. YII¥YTCTBO 3A THAAKTHYKO-METOIHYKO OCTBAPHBAIGE ITPOT'PAMA
Ha nouetky cBake TeMe yYEHUKE YIIO3HATH €A LM/BERHMA M MCXOAMMA, NJ12HOM Pajd M HAMHHHMA QLESHHBA:A.

Tlpeamer ce peannsyje Kpo3 TeOpHjCKY HacTaBy M Bebe ¥ YWHOHHLIM K CIIELN|aTH30BaH0] YHUOHHUW, [TpUITHKOM ocTBAapHBaH:A NMPOrpaMa BeXON OIebehe ce NeNH Ha TPpyne
Ao 15 yyenuxa. MNpenopyka y opraansauyji HACTABE j€ Na CE HAWIMEHWYHO M0 HeAe/baMa peanusyje AB04ac TeOPHjCKe HACTaBe, CAHOCHO ABodac BexOH. [Ipenopydenn Gpoj

Hacoea Nno TeMama je cnegelio:
» 3axoBanu croojeen (25)
» Haeojuu criojesu (31)
Hnebun coojeen (20)
Cresznu cnojeen (17)
Enactnunu cnojesu (12)




[Npunuxom peanu3amje TeMa OCJIOHHTH CE Ha [TPeA3Haa YYeHHKA U3 MaTeMaTHKe, MeXaHHKe, MALINHCKHX MaTepHjasa, OTIIOPHOCTH MaTepHjaa, MallHHCKHX eneMeHara,
TIpenopyxa je na ce MPUIAKOM OCTEapHBalLa NporpaMa u3palyjy 3anaud Koju he ce MpUMERBHBATH ¥ NPAKTHYHO] HACTABH H CTPYUHHUM npeameTHma. HHCHCTHPATH Ha
CHCTEMATHYHOCTH U TIPUMEHHN CTEYCHWX 3HALA Y NPAKCH.
3a camocTante BexxOe yueHuKa noTpedHO je NpHIpeMUTH nNoTpedHe MallMHCKe eNoBe M eyleMeHTe. [Ipeanor Tema camocTanHux BexOu je cnenehu:
1. MopMupake 3aKOBAHOT Cnoja
MopMUpae 3aBPTAILCKE Bede (NOACIICHA, HEMOAELIEHA)
®opmuparse xebHar croja
@dopMHpare CTEIHOT CNoja
dopMHparkeeacTHYHOr Croja

h B Lo b

Habop merena n ofnuka paga 3a ceaky Temy oapeljyje HACTABHUK ¥ 3BHCHOCTH OJf HACTABHHX caapxaja, cnocofHOCTH H noTpeda yueHNKa, MATEPHJATHUX M APYTHX YCIOBA.
Kopuctuty pepGanne metone (MeTena YCMEHOT H3NTAraka M JHjAT0WKA METOAR), METOAE REMOHCTPAUM]E, TEKCTYANHO-UIYCTpaTHRHE MeTone. Tpennoxenn obmauv paga cy
(PPOHTAIIHU, PAA Y [PYNH, Pan ¥ Napy, HHAMBUAYANHH paf.

5. YO¥TCTBO 3A POPMATHEHO H CYMATHBHO OLEILHBAIBE YYEHHKA

Y HacTaBH OPUjEHTHCAHO] KA JOCTH3AY HMCXONA NPATE C& B BPEAHY]Y NPOLEC HACTABE W y4Y€H4, MOCTUrHyNa y4eHuKa (IPOonYKTH y4ueha) U concTeeHud paa. Hactapnuk Tpeda
KOHTMHYMPAHO 2 MPATH HANPEAAK YHSHHKA, KOJH C& DT18Aa ¥ HAUMHY HA KOJH YUEHHLM MAPTHOHIMPA]Y, KAKO NPHKYNIbAjY NOJATKE, KAKO daPryMEHTY]y, eBATYUpAjY,
nokymeHTYjy UTa. Jla 61 peaHoBatbe Giung 06jexkTUBHO K ¥ GyHKUK]H yuera, NoTpebHO je YCKNANUTH HHBOE HCXOAA U HAYMHHE CLEHHBAA.

CyMaTHBHO OLIEH:HBAKE jé BpeIHOBae NOCTHrHyha yHeHHKA HA Kpajy cBake peannzopade Teme. CyMaTHBHE OLeHe ce A00unjajy H3 KOHTPONHHX KK NHCMEHUX PajoBa,
TECTOBA, YCMEHOT HCITUTHRARA, CAMOCTAIIHHX MITH MPYIHHX panoea YMeHHKa.

Y dopMaTHBHOM BpeAHOBAY HACTABHMK OW Tpebano Aa npoMOBULLIE MPYNHH AMJANOr, A2 KOPHCTH NHTaka Aa 61 reHepucac noaarke U3 haukux Haeja, and ¥ Ja NOMOrHe
passoj haukux HWagja, faje yYeHHLUMa TIOBpaTHe HHGOpMaLHje, a ToBpaTHe HHbopMalpje ZoOHjeHe O yUeHWKA KOPHCTH Ja NPHNarody noayvasake, oxpabpyje yueHuke aa
oLewyjy KBanuTer ceor pana. Mabop unerpymenTa 3a opMaTHBHO BpeAHOBAKE 3aBUCH 0] BPCTE AKTHBHOCTH KOja ce BpeaHyje.



Hazus npeamera: TEXHOJIOTHJA MEXAHHYKHWX CITOJEBA

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y

VYkynHo

v

32 64 0

96

2. IULJLEBU YUEIbA:

- OcnocobsbaBame YUEHUKA Ja Pa3IHKYjy KapaKTepHCTHYHE MALIMHCKE €leMeHTe H MAallHHCKE e/I0Be, NM03Hajy NPHHLIMIE HBHXOBOT (JYHKLMOHHUCAkA U HAMEHY;
- OcnocobbaBambe YHEHHKA J1a KOPUCTE TeXHUUKY OKYMEHTaLM]y:

- OcnocobsbaBatbe YUEHHKA Ja CAMOCTAIHO MPOPAaUuyHajy M IMMEH3HOHILY MALIMHCKE Jen10Be;
- Passujarse crtocoOHOCTH NPUMEHE CTEUEHHX 3HAKA Y MPAKTHYHO] HACTABH;

- Pazsujarbe cMHUCIa 33 TAYHOCT U MPELIM3HOCT M OArOBOPAH OHOC MpemMa pany.

3. TEME, HCXO/JU, ITPENMOPYYEHH CAJPKAJH H K/bYUHH IMTOJMOBH CAJPIKAJA

Pazpen: YerspT

lopmuirbk Qonp yacosa: Teopuja: 32 uaca; BexkGe: 64 wacosa,

TEMA

HCXO/IH
[lo zaBpuieTky Teme yuenuk he OUTH y cTamy aa:

MNPEMOPYYEHH CA/IPKAJH / KJbYYHH
MNOJMOBH CAJIPAKAJA

Yrpahuame KIH3HUX W e OGjacHu GYHKUH]Y YNKHINTERHA Y NOKPETHOM OCIOHLLY DopMHpatbe YISKUIITERA Y TOKPETHOM OCJIOHILY
KOTpJ/bajHUX JiesKaja e OGjacHn QYHKIM]Y YIEKHINTERA Y HENMOKPETHOM OCJIOHLLY DopMuparbe YICKHIITEA Y HENOKPETHOM OCIIOHLLY
e Onuwe noctynak yrpaljsama jexkaja y NoKpeTHOM OCAOHLY AnaTi 3a MOHTAKY M IGMOHTAXKY Neskaja
o Onuue nocrynak yrpaljupara jiekaja y HeNoKpPeTHOM OCJIOHILY
¢ Pasnukyje npaBuwiHO oj HenpasHiHOr yrpahusaa nexkaja
Crnanamse 3ynuacTux naposa | ¢ OGjacHu 3Hauaj Gounor 3asopa LIMAMHAPHYHY 3yNUacTH NapoBK ca NPaBUM M KOCHM
e Mepu BeanuuHy OouHor 3asopa 3yNuUUMa
s H3mepu Tpar Howema GokoBa criperHyTHX 3ybaua LIMAMHAPHYHA 3yMYacTH NapoOBK €a CTPEIacTHM
s OGjacHu Tpar Howea Gokopa cnperHyTux 3ybaiia 3ynuMma
o (OGjacHu oactynarba oca ofpTara CIperHyTHX 3ynyaHHKa Konycuy 3ynuactu naposu
e Yura nponucana oJICTyNamba reOMTPHJCKHX W KHHEMATCKHUX BETUUMHA Iy:xH1 napoeu
3YM4YacTOr NMapa Ha TEXHHYKO] IOKYMEHTAUM]H
Yrpaljusama cnojuuua e (6jacuu ogcTynama oca BpaTHia Ogncrynama oca crnajaHux BpaTHIA
¢ OG6jacHu yTHLA] OACTYNAaka OCa BPAaTHA HAa U300p CroOjHHLE KpyTe crojuuue
e OO0jacHu Meperbe KOaKCHjaTHOCTH BpaThia Enactuune cnojuuie
e OG6jacHu ypapoTexkeme 0001a CrojHHLA
o OGjacHu yrpaamy KPYTHX CIIOjHHLA




INpumeHa MepHHX naHaua y s OGjacHn NOCTYNAK anNcoyTHE 3aMEH/LHBOCTH AEN0BA s JIMHWjCKH MPHM TAHLIH
CKIIanamy MAUIHHCKHX s OGjacHn NOCTYNAK (PYIHE 3aMEHJEHBOCTH » [pynHa 3aMeHs/LHBOCT Jenosa
JENoBa o Ilpumenn MepHH mTaHal Kon yrpaljHeama KIM3HUX M KOTPIbAj HUX JIexaja o Knuiznm o KOTPIBbAjHH JIEHKdjH
» [lpumepHH MepHH Nansal Kol GopMUpasa rPYIHE MOASIUEHE 3aBPTakCKe » [loneweHa rpymHa 3aBpTamcxa gesa
BE3C
YX044Ba15€ NOKPETHUX o OGjacHn 3Ha4A] YXOAABABA HA PAAHY CTIOCOOHOCT KOHTAKTHHX MOBPIUNHA * Yx0A4Bame KOHTAKTHUX [OBPLIMHA
MEXAHHYKHX CNojeBa » Haeene BenuuuHe Koje yTHYY HA NPOLEC YXOAABAH:A » PagHu yenoBu nponeca yxoaaearba
o OGjacHn yx0aaBabe 3YITHACTHX 14POBA » 3yn4acTu NapoBu
» OfjacHn yxopdBae NexKaja o Knu3HH WKOTP/LAJHE NEXKAJH

4. YIIYTCTBO 3A MTUAAKTHYKO-METOJHYKO OCTBAPHBAILE ITPOI'PAMA
Ha nouerky cpake TeMe YUeHHKE YMC3HATH ¢a LUBEBHMA H HCXOAMMa, NIaHOM paja H HAUYWHHMa OLEHUBatba.
[penmer ce peanusyje kpo3 TEOPHjCKY HACTARY K Bekbe Y YUHOHHLIM M CMELIHjATH30BAH0] YUHOHHUW. [IpUNHKOM OCTBAPHBARLA MPOrpaMa BekOU olle/beme ce NeNH Ha rpyne
Ao 15 yueHuka. Ipenopyka y opraHisaldjH HacTage je Ja ¢e HaU3MEHHUHO Mo Hefle/baMa PeaslH3yje 1BOUAC TEOPHjCKe HACTABE, OJHOCHO BoYac BexkOH. [IpenopyuenH 6poj
4yacoBa No TeMama je cneaehn:
s  YrpaZma KITH3HUX H KOTP/BajHUX Aexaja (24)
Crxranamwe 3ynyacTHx naposa(24)
Vrpaamwa cnojHuua (21)
[IpHmeHna MepHHX NaHala ¥ CKNanaky MalHHCKHX AenoBa {15)
VYXonapame MOKPETHHX MEXaHHUKHX cnojera (12)

Tpunuxom peanuzalnje TeMa OCICHHTH €€ Ha NPEI3HAA YHEHHKA U3 MATeMATHKE, MEXaHHUKE, MALUWHCKUX MaTepHjana, OTIIOPHOCTH MATEPHjaid, H MallMHCKHX e/leMeHaTa.
INpenopyka je na ce MPUNAKOM OCTBApHBaa NporpaMa Hapalyjy 3aaali KojH e ce MpUMEUBATH ¥ NPAKTHYHO] HACTABH H CTPYUHHM NpeaMeTHma. HHCHCTHpaTH Ha
CHCTEMATHYHOCTH M NMPHMEHH CTEHEHUX 3HAMA Y NPaKcH.
3a camocTanHe Bexbe yueHHKa NoTpedHe je NPHIPeMUTH NoTpefHe MalllMHCKE JeNoBe K enemeHTe. [Ipennor TeMa caMocTanHUX BexOU je cnenehu:

1. @opMHparke YNEKHIUTERA ¥ HEMOKPETHOM OCIOHLY

2. TlopeweHa rpynHa 3appTakbCcka Be3a

Hs6op MeTena H ofnuka paga 3a ceaky Temy oapeljyje HacTABHHK Y 3aBUCHOCTH O HACTABHHX caapiaja, cnocoSHOCTH H noTpeda yueHHKa, MaTepHjalHHX U APYTHX YCIoBa.
KoprernTH BepGanne MeTofe (MeTeaa YCMEHOT W3Narakba M JHjanolika MeTeaa), MeTode ASMOHCTpaLHje, TEKCTYAIHO-HIyCTpaTHBHe MeTone. [pennoxenn obmauM paga cy
(hpOHTANHH, pad Yy [PYNH, pad y napy, HHAHBHIYANHN paf.

5. ¥YII¥TCTBO 3A POPMATHBHO H CYMATHBHO OIIEEHBAILE YUYEHHKA

¥ HacTaBH OPHjEHTHCAHOj Ka JOCTH3aMbY HCXOIa NIPATe ce M BpedHyjy TIPOLIEC HACTABE H yHerba, nocmmyha yuenuKa (POIYKTH yHerba) U corcTeery pan. Hactasmuk Tpeba
KOHTHHYMPAHO 1a TIPaTH Hanpenak y{eHuka, KOjH ce OTNIeAa Y HAUMHY Ha KOjH YHeHHLUMN NapTULHNUPajy, KaKo NPHKYIJbajy NoAaTKe, KaKO apTyMEHTY]y, eBalyHpajy,
HJoxymenTyjy utd, a 6u epeanosase Guno ofjeKTHBHO U Y c]JyHKuu_]H yuema, NoTpeCHo je YCKNaNNTH HHBOE HCXOAA H HAYMHE OLEH:HBANA,

CyMaTHBHE OLEH:-HBatE je BpefHOBae MOCTHrHYHA yUeHHKa Ha Kpajy cBake peanusoBake Teme. CyMaTHBHE oleHe ce No6Hjajy M3 KOHTPONHHX WIH NHCMEHNX panosa,
TECTOBRA, YCMEHOr MCITHTHBAH:A, CAMOCTANHIX WIM CPYIHHX PANOBA YHEHHKA,

VY ¢dopMaTHBHOM BpeHOBAK:Y HACTABHHK Ou Tpedano i ampOMOBHILE MPYNHH AHJAIOr, A3 KOPHCTH MHTakd A3 61 reHepHcao nogartke 13 haukux naegja, any v 1a noMorHe
pazeoj hauxux uagja, naje yMeHUUMMA NOBpaTHE HH(POPMAaTMje, a MOBpaTHe HH(pOpMaLije A00MjeHe o YHCHNKA KOPUCTH a NPHIArOAH NoayYaBae, oxpabpyje yueHHKe na
ouewyjy kpanuter ceor pana. Mabop unerpymenTa 2a OPMATHRHO BPENHORALE JABUCH O/ BPCTE AKTHBHOCTH KOJja Ce BpeAHyje.



Haszus npeamera: KOHCTPYHCAILE

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE]L:

Teopujcka HacTapa

Besxbe IMpakTHuHa HacTaBa

Hacraga y G0y VkynHo

v

64 96 0

0 160

2. IULJLEBU YUEIbA:

- CTHL[&H:Q OCHOBHHX CTp}”lHO—TEDijCKHK 3HAHA 34 VCICLHO peLIaBamkCc NMPpaKkTHYHHX 3aJaTaka Ha NocnoBHUMA KOM]’[i)’TepCKO]" KOHCTP}"HC&H}& H 06J'I HKOBaHha MAalLHHCKHX

ejieMeHarTa M MaltlMHCKHUX KOHCT]}}‘KLI,Hja;
- OcnocobsbaBatse 3a CAMOCTATHO M OPraHM30BaHO YUECTBOBAME Y KOHCTPYKTHBHO] NPHIPEMH MPOH3BO/IA;
- Pa’SBHj&H:B CMHCI1A 34 TAYHOCT, MPEUH3IHOCT H CCTCTCKH H3NC.

3. TEME, HCXO/H, IPENOPYYEHHU CAJIPKAJA U KJbYUHH ITOJMOBH CAJPIKAJA

Paspen: Hersprn

loanuen dona yacosa: Teopuja: 64 uaca; Besxkbe: 96 uacosa;

Hcxoau NPENOPYYEHH CAJIP)KAJH / KIbYYHH IOJIMOBHA
TEMA
Ilo saBpiueTky Teme yqeHuk fie OuTH y cramy 1a: CAJIP/KAJA

®ase npolieca KoHCTpyHcaba | o Onuie SKMBOTHH LIMKIYC NPOU3BO/IA o Pasgoj npoussoja o1 uaeje 10 penapaiuje W peLuKiake

o OO0jacHH NHCTY 3axXTeBa o JledrHHcame NPOjeKTHOT 3a1aTKa

o Paznnkyje enemeHTapHe ol napiHjaiiux GyHKiMja e KoHUMNHUpake TEXHHYKOr pellietha

o M3ppuin u3bop u3spuiHoLa enemMeHTapHuX (yHKLHja e Paspaja TexHHUKOT pellerba

¢ Dopmupa TEXHHYKE H EKOHOMCKE KpHTEpHjyMe o KomruierHparbe TeXHHUKE JOKYMEHTalluje

s dopmupa BapHjanTHA pellietba

» M3spium u300p KOMINPOMUCHOT peLlietba
Tunusauuja, ynudmkaumjan | o Pasnukyje yHu(UUMpaHe O TUNH3MPAHUX JIEN0BA o Tunusauuja
craHaapansaumja y npouecy | o OGjacHu noctynak GpopMuparba THIH3HPAHHX Je10Ba o YVHupukauuja
KOHCTpYHCaHa ¢ OGjacHu Koiumujer 3aKOH CIMUHOCTH o Cranpapausaija

o M3eene daxtop nopacra 3a ontepehetse o Cranpapanu 6pojesn

o OG6jachu 3Hauaj craHapau3aluje y Npouecy KOHCTPYHCaha o ['eomerpujcka cinuHOCT IMMeH3H]a U o0suKa
Tonepanumje. Hanerawa u o OGjacHu KpuTepHjyme 3a U300p KBAJIUTETa TOJNEPaHLH|E e TonepaHumje y KOHCTpyHCamy
MEPHH NaHLH Y NpoLecy s AHanu3npa yTHliaja TeMnepaType Ha Hajlerarbe MallMHCKUX J1e70Ba e M3bop Tonepanumja u Hanerama ca acnexrta QyHKuu]e,
KOHCTpYHCatha u3paljeHu o1 pasIHUHTHX MaTepHjana MOHTae, M3paje, Mepera, KOHTPO/e H eKOHOMCKOT acreKTa

¢ OGjacnu n3bop cucTema Haterama o VYTuuaj Temneparype Ha Hajlerame.

o OG0jacHH 3aBHCHOCT TOJIEPAHLIM]A JYKHHCKHX Mepa U ToJlepaHLnja o Tonepanumje ob1uKa 1 nonoXkaja

obnuka M nonoxKaja o TonepaHuuje XxpanaBoctu




OGjacHH 3aBHCHOCT ToNepaHLUja AYMKHHCKHX Mepa H TONepaHUHja
XpanaBcTH NOBPUIHEE

DopMuUpa NMHK]CKY MEPHH AAHAL(

Paznukyje pesyntyjyhy mepy oa ronepucane mepe

Onpean ocTynama pesyntyjylic mepe

JInHujcKN MEpHH aHAaL
PesynTyjyha mepa

Kouerpyncame ca acnexra
ypperolie ¥ pagHor Bexa

Onpeay KPUTHYHH HATIOH MALIMHCKOT €A Y CTATHYKHM YCIOBHMA 33
ETACTOMNACTHYHE H BUCOKDKBAIHTETHE MATEPHjale

[Ipukake CMUTOR AMjArPaM MALIMHCKOT AeNa

Onpean KPUMTUYHE HANIOH MALIMHCKOT JE1a Kaja jé Gy—const.

Cnpea KPMTHYHH HAMOH MALIWHCKOT A€/1a KAAa j& Gq4=const.

Onpeay KPMTHYHH HATIOH MAIIMHCKOT JeNd Kaja jé 6y cy=const.
[lpukake npoMeHy pagHOT HanoHa HAa OCHOBY $aKTOpa acHMepTpHje
HaMnoHa

[Ipukaske cnekTap HamoHa

¢ (OGjacHH npeTnocTaBke XUNOTE3a O JJHHEAPHO] akyMynauuju

olTehewa
Onpau paaHH Bek MALLIHHCKOr IeNa Ha OCHOBY CMEKTpa HANoHa K
Benepore KpHMBE 32 MALLIMHCKH A0

KpHTHYHU HATIOHH ¥ CTATHYKHM YCIOBUMA, AMILTHTY A4
HANOHA Ce HE Mesa a B6poj uukiyea je mansu oa 10,
KpHTHYHU HATIOHH ¥ CTATHYKHM YCIOBUMA, AMILTHTY A4
HANOHA Ce He Mewsa a 6poj uukityca je sehu on 104,
CMUTOB AHjarpam

DaKTop aCHMETpHje HATIOHA

[ToHawame MAIHHCKHX J10B2 Y YCIOBHMA NPOMEHIBHUBIX
AMOJKUTYAQ HATIOHA

KunoTesa 0 NHHEAPHO| AKYMYNALIKjH olTeheba

KoHcTpyncame ca acnekra
paLHoHANH3alH]a Mace -
JlaKke KOHCTPYKLUHje

O6jacHH 3HAaYaj NAKHX KCHCTPYKLHjA

[Mpukaske 3aBHCHOCT TPOLIKOBA Of Mace KOHCTPYKUH]e

O6jacHH nocTynke 3a goGH|jatbe NTaKHX KOHCTPYKLHje

AHnanuznpa ytiuaj o6iTHKa MONPeYHOr Npecekd Ha Macy MallMHCKOr
Jena HANPerHyTOr Ha CaBHjakbe

Ananuzdpa ytiuaj o6THKa MONPeYHOT Npeceka Ha Macy MallMHCKOr
Jena HANPerHYTOr HA YBH]atbe

OGjacHH YTHUA] MEXaHHUKHX KAPaKTEPHCTHKA MATepHjana Ha Macy

Jlake MallMHCKE KOHCTPYKLH|E HATNPETHYTE HA 3aTe3athe
Jlake MallMHCKE KOHCTPYKLH|E HATIPErHYTE Ha CaBHjarbe
Jlake MallMHCKE KOHCTPYKLI|E HATIPErHYTE Ha YBHjalbe

KOHCTPyHC&I-be Ca acTiekra
HaYHHA H3pals H MOHTAKE

» Hapeae MocTyNKe H3page MALIHHCKHX JEN0BA
s OGjacHH OCHOBHE YTHUAje Ha H300p NoCTyNKa H3paae MAWMHCKHX

AeNOBa

» Hagene ocHoBHe Mepe Koje TpeDa HCNOLTOBATH KO KOBAHHX AeNCRa
» [Ipukaxe Ao0pa H JoLIA KOHCTPYKLUHOHA PELUCH:A JIHBEHHX JCN0OBA
» Hasene ocHoBHe Mepe Koje Tpefa McrowToBaTH Kol esoBa

oGpaljeHHX CKHAAKEM CTPYTOTHHE

[Mpukaske 0oGpa H 10LIA KOHCTPYKLHOHA PELUSH:A 3aBaPEHHX
KOHCTPYKLUHKja

[Mpukaxe gobpa 1 NoLIA KOHCTPYKLUHOHA PELLSH:A Ca ACNIEKTa YC/10Ba
MOHTEKE

JInBenu genosu

KoBanu genoeu

Henosu obpaljeHy ckiugamkeM CTpYroTHHE
3aBapeHe KOHCTPYKLUHjE

MouTaka aenosa

Kouerpyncame ca acnexra
NOY3AGHOCTH

[pukaxe GyHKUA]Y DOY3NAHOCTH H HYHKUH]Y HEMOY3AAHOCTH
HaBeae BpeTe 0TKA3a MALTMHCKHX AENOBA

Ob6jacun dyHKUM]y IYCTHHE OTKa3a

D6jacuu dyHKUM]Y MHTEHIUTETA OTKA34

OCHOBHM NOKAZATENLH NOY3AAHOCTU
Orkazn

[ToysmanoceT peaHe Bele eneMeHaTa
TMoy3aaHOCT NapaTenHe Be3¢ eNeMeHaTa




» [Ipukaxke XUCTOTPaM OCHOBHUX NOKA3aTeSba NOY3NAHOCTH HA OCHOBY
MONATAKA O OTKA3MMA MALUMHCKMX JENOBa

o Onpean moy3faHOCT CKIIOMA Ca PEAHOM BE30OM eJIEMEHATa

» Onpean noy3paHOCT CKIOMNA Ca MApane/IHOM BEIOM eneMeHaTa

4. YO¥TCTBO 3A JUJAKTHUYKO-METOIHYKO OCTBAPHBAILE IIPOI'PAMA
Ha NOYETKY CBAKE TEME YUEHHKS YTIOIHATH ¢4 UW/LEBHMA H HCXOONMA, NIAHOM pa,ua H HAYHHHUMA OLCHHBA KA.
Ipeamer ce peanniyjé Kpo3 TEOPH|CKY HACTABY M BexDe y YIHOHHLHM H CIEUMjATH30BAHG] YYHOHHUN. [IPHIMKOM cCTRApHBASA MPOrPaMa BeiGH OAE/bEHE C& IGNH HA TPYynNe
no 15 yuenura. INpenopyyenn 6poj uacoBa no temama je cnenehu:
PazBoj koHeTpykUMje (6)
AHannaa u onTHmusauKja obnuka enemenaTa u cknona (10)
CraHpapausatiija y npoliecy KoHeTpydcama (14)
Teopuja cuereMa — MALIMHCKA KOHCTPYKLMjA KAO MALIMHCKY cucTem (8)
Hssohiewe mpojekra oa uaeje ao peannsauje (14)
KoHcTpykuHja anara (12)
TpunukoM peanyzalidje Tema OCIOHUTH ¢& HA NIPeA3HAKA YUEHHKA U3 MaTeMATHKE, MEXaHUKe, MALIHHCKNX MaTepHjana, OTIOPHOCTH MATEPHjaNa, MALIIHHCKHX ENeMeHaTa,
MOJIEMHpPatha MalllMHCKUX eNeMeHarTa U koHeTpykuMja. [lpenopyka je fa ce NpUAKKOM OCTBapuBatka nporpaMa uapaliyjy 3ajalH koju fie ce NPUMEBUBATH ¥ NPAKTHUHO]
HacTaBd W CTPYUHMM npeamMerTdMa. HHCHETUpATH Ha CUCTEMATHMHOCTH W IPHMEHH CTEYEHNX 3HARA ¥ [TPAKCH.
3a camocTanHe Bexbe yueHHKa NoTpedHe je NPHIPeMUTH NoTpefHe MalllMHCKE JeNoBe W enemeHTe. [Ipennor TeMa camocTanHUx BexOU je cnenehu:
¢ JIpBa camocranna sexda (27 macoBa)— jegHocTaBHH]A cnojHHIE (YaypacTa, npupyOHa, ca ryMEeHHM yIolwnuma, ca namenama). Bex6a tpeba na obyxeatn onune
CIIQJHULIE, MPOPAYYH BUTAJIHUX JEN0BA CTIQJHULE, OTIMC MOHTAKE M AEMOHTANKE, PAAMOHNYKE UPTEKE ALI0BA CIIQjHULE, KAO U CKIONMHM upTex. Osa sesxfa je noroaxa
Jep cy YYeHMLM CTEKNTH 3Hamba U3 MAITHHCKUX EJIEMEHATA U OTNOPHOCTH MaTepujana noTpebHa 33 pasyMeBame, MPOPavyH M LPTae CMOjHHLE U BEHHX SlIEMEHATA.
e JIpyra camocranna sexba (33 qaca)- pydsa gusanuia, cBlnakad WiH ckion gobolua 3a nognsame Tepeta. Bexkba Tpeba ma 08yxBaTi ONHC KOHCTPYKUH{E ¢a
aHanu3oM GYHKUHOHHCAA, HAYHH MOHTaXE, AEMOHTAXE, OJpXKaBaka, PyKOBarka, aHanH3y onTepeheha Ienosa KOHCTPYKIINje, NPOBEpa PajHHX HAMOHA U CTEMCHa
CHIYPHOCTH, PaAHOHHUKE LPTEKe BUTANHHX JENOBA, KA0 H CIUIONHK UPTEX KOHCTPYKUK]e.

e Tpeha camocranna sexba (36 macosa)— jeaHocrenenu peaykrop. BexGa Tpeba na ofyxeaTu NnpopavyH 3yNyaHUKa M BPaTHNA (AMMEH3UOHHCALE, AHANUZY
ontepehieta, CTENEH CHTYPHOCTH), KHHOBA, W360p H NpoBepy Nexaja, LpTexke 3YMYaHUKA H BPATUNA, KAO W CKITOMHH UPTEX pelyKTopa. ¥ MECTO jeAHOCTENEHOr
penykTopa. Tpehia caMmocTanHa BexGa Moxe Na Gye U HeKH anaT (Ha NpuMep anar 3a npoGujatee U NPOCELAHLE).

Hs6op MeTena H ofnuka paza 3a cBaky Temy oApelyje HACTABHHK ¥ 3aBHCHOCTH OJ HACTABHHX caapskaja, cnocofHOCTH H noTpeba yueHHKa, MaTepHjalHHX H APYTHX YCIoBa.
KoprernTH BepBanne MeTofe (MeTeaa YCMEHOT W3Narakba M JHjanolika MeTeaa), MeTode ASMOHCTpaUHje, TEKCTYANHO-UIYCTpaTHBHe MeTone. [pennoxenn obmiuM paga cy
(hpOHTANHH, pad y [PYIIH, pad y napy, HHAHBHIYANHN paf.

5. VII¥VTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIElHBAIGE YUEHHKA

¥ HacTaBH OpHjEHTHCAHO] Ka JOCTH3akkY HCX0Aa NPaTe ce U BpedHYjy IPCLEC HACTABE H yYelba, MocTHrHyha y4eHHKa ([IPonyKTH y4ea) U concTBeHd pal. Hactaenuk Tpeba
KOHTHHYHPaHO Aa NPaTH Hanpejak YHeHHKA, KOjH ce orjefa y HAUNHY Ha KOjH YUeHHUM MapTULHNHPAajy, Kako NpUKYIUbajy Nnojarke, Kako apryMeHTYjy, eBalyHpajy,
JOKYMeHTYjY BTA. Ja GH BpeaHoBate Mo 00jeKTHBHO B Y QVHKLIMjH Yuerba, NOTPeOHO j¢ YCKNaJHTH HHBOE HCXOIA H HAYHHE OLUCHHBAKA.

CyMaTHBHO OLeH:-HBat:E je BPeIHOBAE MOCTUIHYNA yHeHHKA Ha Kpdjy cBake peannsorane Teme. CyMaTHBHe oueHe ce JoBujajy H3 KOHTPONHUX MK NHCMEHHX paloBa,
TECTORA, YCMEHOr HCMTUTHBA:E, CAMOCTANHNX WIH TPYIHHX PASOBA YHEHHKA,



¥ ¢dopMaTHEHOM BpeHOBaH: YHacTaBHHK OM Tpedalio Aa MpoMeBHLLE MPYITHH AHjalor, 44 KOPHCTH MUTaka na 61 reHepucao nogaTke W3 hadkux Haeja, ami u aa MoMorHe
pa3eoj baukmux waeja, najey YeHHUNAMA NOBPaTHE HHOPMauKje, a nospatke uHbopMalkje qofHjeHe 01 yHeHHKA KOPUETH Ja NPHIAroQy Noayvasame, oxpalbpyje yueHuke na
OLEbY]y KBANUTET cBOr pana. M3bop uHETpYMeHTa 2a HOPMATHBHO BPEAHOBALE 3ABHCH 071 BPCTE AKTHBHOCTH Koja ceedHyje.



Hasus npeamera: IPAKTHYHA HACTABA

1. OCTBAPHUBAA OBPA30OBHO-BACITMTHOT PAJIA - OBJIMIIA U TPAJATLE
V tabenama je npukaszaH rouiItH (hoH/ Yacora 3a cRakK 00JIMK pana.

1.1. IPEMA IUVIAHY U IIPOT'PAMY HACTABE U YUEIA'

HACTABA
PA3PE]] : [MTPAKCA YKYITHO
Teopujcka HacTasa Bexoe [Ipaktuuna Hactasa | Hacrasa y 610Ky
I 148 148
111 210 210
v 192 192
'Vkonuko ce nporpam peanusyje y “lIKONCKOM cHCTEMY*
1.2.  TPEMA HACTABHOM ILTAHY ¥ ITIPOTPAMY —JIYAJTHO OBPA3OBAKE?
HACTABA
VHEIE VUEIE KPO3
PA3PE]L Teopujcka [NpakTHyHa Hacragay | KPO3 PAJI* PAII* YKYIIHO
Bexbe A
HacTaga HacTaga onoky (Hacrapa y
6.110KY)
[l 148 148
11 210 210
v 192 192

*YKOJIMKO Ce 11porpam peaiusyje y ckia/ly ca 3aKoHOM O IyallHOM 00pa3oBatby

* INorpeOHo je na mkona W nocnoAarall Ie€Ta/bHO UCTIIAHHPA]Y M YTBP/E MECTO H HAYMH peanu3aluje UCcXosa, U YHecy MX Yy MJaH peanu3aluje yuernha Kpo3 paj

2. IN/bEBH YYEIbA:

e Cruuare 3Hawa 0 KopHihery padyHapckor sofiware-a y npopadyHMMa elleMeHara crojeBa U NpeHOCHHKa cHare

C}'[CTBM&TH?»aI.lH_ia 3Hata CTEHEHHX Y JPYTHM NpeaAMETHMA W MOdY.THMA
Ofjenumasarbe CTATHYKUX M IWHAMHYKHX NPOpayyHa eleMeHaTa KOHCTPYKLK]a
Iloe3uBarse npopauyna enemenara, 2D u 3D monena eaemenara M ckiornosa
AHanu3a HANOHCKHX CTarba H3pahEHHX MOOETa H aHATH3a NOHallldlka CNeMEHATa NPOMEHOM pa3sHHX NapaMcTapa (MaTEijaﬂa, UI'ITEpehEH:a.. ,ElHMEHRHja)
Cruuarbe OCHOBHHMX 3Hawa U3 3D wramne




3. HA3BHUB H TPAJAIBE MOJIYJA IMPEIMETA

Paspen: ApYra
Pen.6p HA3HUB MOJIVJIA Tpajamemoyna (4acoBm)
l. YnosHaeaie ca OCHOBaMa MPOrpaMCcKoOr je3uka 3a pajl ca MaTeMaTHYKUM onepaumjama 56
2: [TpopauyH OTHOPHOCTH KOHCTPYKLIKjE MPUMEHOM pauyHapa (BpcTe Hanpesama, NpUMeHa Ha rpei U KOH30J1H) 36
3. ITpopauyH OCHOBHHX €lleMeHaTa KOHCTPYKLIHje NPMMEHOM padyHapa (ToJiepaHLiHje, pa3iBojuBe W Hepa3/BOjHBE Be3e) 56
Paspen: Tpehn
Pen.6p HA3UB MOJIVIIA Tpajamemoyna (MacoBH)
| ITpopauyH nomoh‘y nporpal’td(:lcorjeauka 33 paj ca MaTeMaTHIKHM ornepaijama W U3pajia TEXHUUKe JIOKyMeHTall1je 90
(2D) (TonepaHumje, pa3iBOjMBH W HEPA3/IBOjHBH CIIOjEBH)
2. CraTH4kH npopayuyH KOHCTPYKLIHja (CHMYyJalldja HaNoHCKOT CTambka) MpUMeHOM nporpama 3a 3D moaenuparse 90
3. 3D wramna 30
Pa3pen: YETBPTH
Pen.6p HA3UB MOIVYIJIA Tpajamemoayna (HacoBm)
I [Tpopauyn nomohy nporpamckor jezm.(a 34 pajl ca MATEMATHUKHM orepaiMjama M U3pajia TEXHUUKE JI0KYMEHTaLHje 84
(2D) (BpaTunia, 3ynyacTH NapoBH, CMOjHHLE, JIEKA|eBH, jeJHOCTENEHH PeIYKTOPH... )
2. Kunemarcka anannza Mexanusama 60
3 JluHamMuuKy NpopauyH KOHCTPYKLMja (CHMYJIallja HAMOHCKOT CTakba ca acnekTa uspcrohe 1 pagHor Beka) 48

npuMeHoM nporpama 3a 3D mojenupaise




4. HAZUB MOIYJIA, HCXOIH, MPEIMTOPYYEHH CAJAPKAJH / KJbYUYHHN IMTOJMOBH CAIPAAJA

HA3UB MOJYJIA

HCXO0an
Ilo 3aBpuierky MoayJa yyenuk e OuTH y cramy ja:

NPENOPYYEHH CAAPKAJHA / KJbYYHH NOJMOBH
CAJIPIKAJA

Vno3sHagaie ca ocHoBama
MPOrpaMcKor je3uka 3a paj ca
MaTeMaTHUKHM OrepalHjama

O6jacHu anaTHe Tpake W najere

OGjacHu nojam pernoHa

H3Bpiun cenexToBarbe 1 NMpemMeiiTame pernota
YHece MaTeMaTHUKE OnepaLije U TEKCT
Kopucru Beh kpenpane ctunose u mabnoxe
Kpewupa Hos wabnon uiu pesuaupa nocrojehu
VYpann nedunucarme Bapujabau u pyHkumja
YHece MaTeMaTHUKH H3pa3

Hsepuun cenexrorame ofpehennx enemenara
Jloaenu oncer BpeaHocTH BapHjabin

Kpeupa Bekrope 1 Marpuie

Haupra x-y rpaduk

Kopucru Beh kpenpane cTuiose 3a Teker
Kpeupa nos crtun Tekcra

TpuMersyje cTadapiHe JefiHHHLE

Ypanu jenHocraaH nporpam

Kopueri Mepe 3aluTute Ha paay

ANaTHe Tpake M najieTe pauyHapekor soffware-a
Paj ca pernonnma

VHOC MaTeMaTH4KHX HU3pa3a U TeKcTa
Pan ca ctunoeuma v wabnoHuma
Hedunucamse sapujabnu u yHxuHMja
['paheme MaTeMaTHUKHX H3pa3a
Enutosarbe u3pasa

Hedunucame sapujabnu oncera
Jedunucame BekTopa U MaTpuLa
Kpeupatbe rpadosa

DopmarHpatbe MaTEMaTHKE M TeKCTa
Dopmaruparse pesynrara

VYnorpeba jeannuua

[porpamupanse

Mepe 3awrure Ha pauy

[1popauyH oTrnopHocTH
KOHCTPYKLIH|E MPUMEHOM
pauyHapa (BpcTe Hamnpesatba,
NpUMeHa Ha rpeid H KOH30.1H)

Onpeau peakiyje Be3a paBaHCKMX HOCAua NPUMEHOM pavyyHapCKor
software-a

Llpra craTHuke aujarpaMe NPUMEHOM padyHapeKor soffware-a
H3Bplum aHann3y HanoHCKOr CTarka M HALPTA JIWjarpamMe HarnoHa
pauyHapckor sofiware-a

JIMMEH3HOHHILE MALUMHCKH J1€0, OJIPE/IH HEroBY HOCHMBOCT
pauyHapckor soffware-a

KopueTH mepe 3alirure Ha pajy

Onpeljuparbe peakimja Be3a paBaHCKMX HOCAua NPHMEHOM
padyHapckor sofiware-a

Llprabe cTaTHYKKX AHjarpamMa paBaHCKHX HOCA4a MPUMEHOM
pauyHapckor softver-a

AHanu3a HaNoHCKOT CTaka M LPTathke AHjarpama HaroHa 3a
pasiituMTe BPCTE Harperama

Humensuronuncatbe v oapehuBaie HOCHBOCTH 3a pasiHulTe
BpPCTE Hanpesama

Mepe 3awTuTe Ha paiy

[Tpopatyn ocHOBHUX
e/IeMEHATA KOHCTPYKLHje
NPUMEHOM pauyHapa
(TonepaHumje, pazBojuBe U
Hepa3BOjUBE Be3e)

3a 3a/1aTO Halerame W3BPLIN OCHOBHE NpopauyHe (HaupTa nonoxKaj
TONIEPAHLMCKHUX MOJba. OJIPE/M FPAHUUHE MEpe, H3pauyHa
EKTPEMHE 3a30pe W/HIIH NPEKIone...)

TTpopauyna enemeHTe Hepa3BOjMBOr CMOja NPUMEHOM
pauyHapckor software-a

Haupta enemeHTe Hepa3aBojHBOr crioja

[IpopauyHa enemeHTe pa3/BOjHBOT CHOja MPHMEHOM pavyHapcKor
software-a

Haupra enemenTe pa3aBojuBor croja

Kopuctu Mepe 3awituTe Ha paay

[TpopauyH TonepaHLmja 1y;KMHCKMX Mepa nomolly pauyHapckor
sofiware-a

[Tpopauyn enemenaTa Hepa3/IBOjMBHX CMOjeBa (3aKOBaHH,
3aBapeHH, IEMIbEHH, NIeNubeHn) nomohy pauyHapckor sofiware-
a

[TpopatyH eneMeHara pa3/IBOjUBHX CTIOjeRa (HABOJHH CMIOjeBH,
CTI0jeBH KIIHHOBHUMA, 0xknedibenn crnojesu) nomohy
pauyHapckor software-a

Mepe sawrrure Ha pany




[MpopauyH nomofy » [IpopauyHa Hepa3nBOjMB COj NPHMEHOM padyHapcKor soffware-a » [Ipopauys HepazaBojHBHX clOjeBa (3aKOBAHH, 3aBapeHH,
NPOrpamMCKOT je3nka 3a pagca | » Haupra enemenTe Hepa3NBojHUBOT COCjA U HHXOB CKIIOT NeMJBEHH, NeTybeHn) nomohy pauyHapckor soffware-a
MATEMAaTHYKHM ongpanujama v | o TlpopauyHa pa3fiBOjMBE CNoja NPUMEHOM PAYYHAPCKOr Soffware-a s [lpopauys pasneojueMx criojeBa (HABOjHH CNIGJEBH, CNIQjEBH
W3pafa TEXHHUKE s Haupra eneMeHTe pa3fBojHBOr CNOja H BUXOB CKITON KITMHOBUMA, miebibeH ecngjesH) nomoly padyHapekor
noKymenTauuje (2D) » Kopuctu Mepe sainture Ha pany software-a
s Llprame enemMenarTa H CKICMORA PA3ABOjHBHX U HEPA3ABOUBHX
Be3a
» Mepe sawtnTe Ha pany
CraTudM npopavyH s H3amonennpa enemenTe pasaBojHBOT M HEPA3ABOJUBOT CHOjA » Hapana 3D momena enemeHata Hepa3fiBOjUBOr CHoja
KOHCTPYKLIHja (cHMyTallHja nomohy nporpaMckor makera » CHMynanuja HaOHCKOT CTAKA eMeMeHATa HEPa3ABOjUBOr TTOja
HAMOHCKOr C¢Tama) npHMenom | «  M3epmin eHMynawmjy HANOHCKOT CTAA BNEMEHATA Pa3aBOjUBOT Crojeea
nporpama 3a 3D Mopenupane cnoja ¢ Hapana 3D mopena enemeHata pasfBQjHBOr CIIoja
s Kopucru mepe sawrure Ha pany » CHMYynanuja HaMmoHCKOT CTakba eMEMEHATa Pa3ABOjHBOT Noja
crhojeBa
¢ Mepe 3aTUTE Ha paay
3D wramna » Pasyme nojam u 3Hayaj aJUTHBHE NPOH3IBOHE ¢ Tojam anHTHBHE NPOU3BOAtE
» OnNHIIEe TEXHONOWKH TOK 8AHTHEHE NPCH3BOAE ¢ Kiacudukauyja TeXHONOTHja 38 aOHTHBHY NMPOH3BOLEY
» (0jacHU OCHOBHE TEXHONOTH|e AAMTHBHE NPOU3BO/HE ¢ OnuITH TEXHONOWKH TOK 8AUTHBHE NPCH3BOAE
» Pasyme TexHonurdjy 3D wramne o (OCHOBHE TEXHOJIOTH|¢ aJHTHBHE Npon3soame: SLA, SLS, LOM
» Paszyme vnory STL matoteke ¢ Eponyupja 3D witaMmne xao ATHTHBHOL MPOLIECa MPOHRBOAH:E
» OnHle MOCTYTIAK 33 TeHSpHCathe MyTakha 3a ouBpiiiaBame » TexHoneruja 3D wramne: 3DP, PolyJet
» Hakege THUIOBE HENPEKHAHOCTH KPUBHX MOBPLIH s STL paroreka 3a pasMeHy nojaraka o Mogenuma (CTPyKTypa,
» KopucTu Mepe 3aluTuTe Ha pany npaeuna tpuanrynauuje, ASCII u 6uHaphn dopmar STL
JaTOTEKE)
¢ locTynak 3a reHepHcame NyTatka 3a ousplufiaBarse
¢ NURBS rcoMeTpHja, THIOBH HEMPEKHIHOCTH KPHBHX MOBPLIH
¢ Mepe 3aTHTE Ha paay
[Mpopauyn momohy » [IpopauyHa BpaTHiC, 3YMTHAHHK, CIIOjHHLLY, TEXa], KIHH noMohy » [lpopauyn spatnna nomoliy pauyyHapckor sofiware-a
NPOrpamMcKor je31ka 3a paj ca payyHapckor sofiware-a » Monenupawe BpaTHAa ¥ W3pala padHOHHYKCT LPTEXa
MaTeMaTH4YKHM onepaunjaMa v | » Mozenupa y NporpaMcKeM NakeTy BPaTHIC, 3YITHAHHK, COOjHALY, | e [lpopauyd 3ynyanMka nomohy pauynapekor sofiware-a
H3paja TeXHHUKE nexaj, WIHH » Menenupame 3ynHMaH{KaH H3pana palHOHHYKOT LpPTEXa
gokymerTaunje (2D) (patvna, | » H3paay ckion peayktopa » [lpopauys cnojudue nomohy pauyHapckor soffware-a
3Y[MACTH NapOBH, CTICjHHLE, s KopHcTH Mepe 3aWITHTE Ha pagy s Monennparse CIIOjHHLEN H3pAda PaIHOHNYKOr LPTEska
JIEKajeRH, jeAHOCTENEHH e/IeMEHATA CHIOjHHLE
penykTOpH,., ) s MaBop nexaja
s Monemvpawe nexaja
» Hspana cknona
s Mepe 3amuTe Ha pany




Kunemarcka aHanusa » [IpopauyHa jenHoCTaBHH]HM MEXaHH3aM NoMohy pauyHapekor » TlpopauyH jeAHOCTaBHH]eT MeXaHH3Ma noMohy pauyHapekor
MexaHn3ama software-a software-a

s Monenupa enemenTe MexaHu3Ma s Monenupame €1eMeHaTa JeIHOCTABHU]ET MEXAHUIMA

» H3pany ckion MEXaHH3mMa s H3pana cxnona mexaHuzma

o H3ppiun KMHEMATCKY AHANH3Y MEXAHH3IMA o Kunemartcka anannsa ckiona

» KopucTti Mepe 3amTuTe Ha pagy s Mepe 3aWTHTE HA pany
JMHAMITYKH NPOpadyH o H3pprun AHAMMYKH NPOPAYYH KOHCTPYKLIHjE o JIHHAMMHKH TIPOPAYYH EJIEMEHATAKCHCTPYKLM]e
KOHCTPYKLIM]A (CHMynauuja o HM3ppiun cuMynanmjy HANMOMCKOT CTaK-A caacnexTauspeTohie n » Cumynanuja HAMOHCKOT CTakka ¢4 acnekta yeperohie
HAMOHCKOr ¢Talba Ca ACMeKTa pagHOrBekanpuMeHoMporpamasa 3D moaenupatse » Cumynaumja HAMOHCKOT CTakba ¢a ACNEKTA PAAHOT Beka
yppcTohe H pagHOr BeKa) » KopHcTH Mepe 34IITHTE Ha pany » Mepe sawTuTe Ha pany
MpPHMEHOM Nporpama 3a 3D
MOJEMUPALDE

5. ¥II¥TCTBO 3A TUIAKTHIYKO-METOIWYKO OCTBAPHBAILE TTPOI'PAMA

Ha noyerky cBakor Moayna y4eHHKe YITO3HATH ca LMILEBUMA H HCXCAHWMA HACTaBe, OTHOCHC Yuelsa, INAHOM paja i HaUHHIMA OLeHHBatbA.

IpeameT ce peanusyje Kpos NPakTHUHY HACTABY ¥ CHELMjaiM30BaHO] YYHOHULM, NpojekTHOM Gupoy. [lpunukoM ocTBapHBaksa NporpaMa oJe/bere ¢e AU H arpyne Ao
10yueHuKa.

¥ TOKy peanusaupje MOIYNA OCIIOHHTH C€ Ha TpeA3HARA YUCHHKA W3 TEXHHUKOT LpTatba, MeXaHHKe, OTNOPHOCTH MaTepHjana, MAllHHCKHX eneMeHaTa, KOMIjyTepcke rpaduke,
MOJENMHpaka MAIHHCKHX eleMEHaTa H KOHCTPYKUH|A, KOHCTpYHCalha, TEXHONIOMH|e MEXaHUUKHX CIojeBa.

TMoceGHy Maxiy NOCBETHTH YNO3HABARLE CA OCHOBaM4 [POrpaMcKor je3HKa 3a paj ca MaTeMaTHYKHM Onepalinjama Koji ¢y OCHORA 3a CaBNaaBaibe CBUX HapelHHX Mofyna
npeamera.

Ipu peanHzalMjH MOAyNa MPOPAYYH OTHOPHOCTH KOHCTPYKOMje NPHAMEHOM pauyyHapa (BpCTe HAMpe3arsa, MPHMEHA Ha CPelH H KOH30JH) OCMOHHTH CE€ Ha 3Hama H3
MmexaHuke. [ToueTHe npuMepe pPajMTH Hajnpe ,.py4HO™, 4 NOTOM MPUMEHOM pauyHapCKOT Sofiware-a Kako OH yUEHHUM CXBATUIW NPEAHOCTH paaa MPHMEHOM padyHapckor
software-a. [luMen3noHucake N ogpehBarbe HOCHROCTH MOApPa3yMeBa MPHMeHy ofpasalla U3 OTIIOPHOCTH MaTepHjana.

Ipy peanH3alMjH MOAYNA NPOPAYYH OCHOBHMX eleMeHATA KOHCTPYKIHje NpHMeHoM pauyHapa (TonepaHuuje, pasABojHBE H Hepa3BOjHBe BE3e) OCJAOHHTH Ce HA 3Haka
YUeHHKa H3 OTMOPHOCTH MaTepdjana H MalllWHCKUX eneMeHarta. [IpH pelnaBamy 3ajaTaka (pa3fBojiBe W Hepa3dBojuBe Bede) moMohy sofiware-a, yueHUUHMa JaBaTH caMo
BpojuaHe MepaTKe Ha CCHOBY KOjMX YUeHWLH TpHMetbyjy HaydeHe obpacuUe U3 OTNOPHOCTH MaTepHjand, a upTawe (2D mogendparse) ce BpLIK y 0AroBapajyhem nporpaMckomM
NAKeTY KOjH YUCHHLM pale ¥ OKBHPY NpeaMeTa KOMIjyTepcka rpaduka. Lprajy ce caMo eneMeHTH cnojeBa, 6¢3 obpate cKIonoBa.

¥ okBHpy Moayna npopauyH momoliy nporpaMckor jesnka 3a paj ca MaTeMaTHYKHM ONlepallHjaMa H H3paaa TeXHHYKe noxymen’raunje (2D), 3a pasnuKy O MPEeTXCAHOT
MOIYNA, BPLUINTH NPOPaYyHEe MOKPETHHX H HETOKPETHHX cnmena ¥ OKBHPY KOHKpETHOT ciiona (JIMMOBH KOHKpPeTHHX ypeljaja crojeHH 3akeBHLIAMa, CKION HITH MOACKION
OCTBapeH 3aBPTABCKOM BE30M, KIHHOM, 3aBapeHe KOHCTPYKUHje...). ¥ OBOM MOZyNy Bplue ce NpopadyHH U u3pana 2D Mopena enemMeHaTa H CKIIONOBA.

Mogyn cTaTHYKH NpopatyH KOHCTPYKIH]ja (CHMYyJalja HATOHCKOT cTaiba) MPUMEHOM TNporpama 3a 3D momenupame 3acHHBA ce Ha NpopadyHy eeMEHaTa NMOKPEeTHHX H
HEMOKPETHHX cnojesa noMoliypauyHapekor soffware-a v uxeso 3D Monenuparse y oarosapajylieM nporpaMckoM NMakeTy, Ka0 H cHMYJIallija HaloHCKOr CTamka elneMeHara y
HCTOM TIPOTPaMCKOM MaKeTy,

3D wramna je Moayn ¥ OKBHpY KoTa C& YUeHHUHW YNo3Hajy ca ccHoama 3D wramne M ynosHapake ca afUTHBHHM TexHonorHjama. [Ipenopyka je #a ce yyeHHuuma
AemoHcTpHpa 30 WiTaMIa HEKOT elfeMeHTa KOjH Cy paHHje H3MOOETHpany,

VY oxBupy Monyna npopaayn nomohy nporpamcekor jesaxa 3a pag ¢a MATEMATHIKHM ONEPANHjAMA U H3IPaIa TeXHHYIKe noKymenTannje (2D) (BpaTuna, 3yrm4acT naposy,
CIOJHULIE, TEKAJERN, JEAHOCTENEHH PeLYKTOPH. . ), AKUCHAT je HA 3HAKLMMA CTEYESHUM Y OKBHPY MAlUMHCKHX €/TEMeHaTa, 2 KOjH ce OAHOCE Ha NpeHocHuKe cHare, [Ipenopyka



Jje na ce u3alepe HeKH O 3anaTaka M3 KOHCTPYHCalha KOjH CafpiKH CBe eNleMeHTe (Ha IpHMep PelyKTop: 3yN4aHHLH, BPaTHIA, KIHHOBH, JISKAjH...), 1a ce H3BPLIH HBHX0B
npopauyH, u3paau 3D mopen, paaHOHHUYKN LPTEXH, Ka0 H CKIOI.

¥ OKBHPY KHHEeMATCKE AHATH3E MEXaAHHIAMA, OCJIOHNTH Ce Ha 3Haka U3 MEXAHWKE U MALUHHCKHX eNeMeHara (mpopavyH, MoAe/Hpatke, KHHEMATCKa AHATH3A jeIHOCTABHIjer
MEXaHu3Ma),

Hacraenuk npunpema norpedHe eneMenTe 3a gexxdy (NpunpemMax, anar, mpuiop H NoTpeGHY TEXHHYKO-TEXHONOUWKY AOKYMEHTALH]Y), AEMOHCTPHPA Paj Ha padyHapy W pagHOM
MECTY, NPATH Pall YHeHHKA Ha PANHOM MECTY M YKa3Yje Ha rpelike nMpH pady. Panne sanatie Be3HBATH 33 KOHKPETHY MALLMHGKY IPAKCY.

MzGop metona v obnuka pana 3a ceakk Moy onpeljyje HacTaBHHK ¥ 3aBUCHOCTH O HACTABHHX cafpiKaja, cnoceBHOCTH M moTpeda yYeHHKA, MaTepHjaIHUX 0 APYTHX YCIoBa,
Kopucrrn BepfanHe MeToge (METOAA YCMEHOT HATAratba H JMJANOMKA METOIA), METOE ASMOHCTPALH|E, TEKCTYATHO-WIYCTPATHBHE METOAE, METOJE ITPOJEKTHHX 3aNaTAKa.
Mpemnoxenn ofarum pana cy $poHTANHY, pal ¥ TPYIH, pad y Napy, HHINBHAYAAHH pas.

6. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEEMBAILE YUEHHKA

¥V HACTABRM OPHJEHTHCAHD] KA JOCTH3ALY MCXOD/A [paTe Ce U BPeAHY]y MPOLEC HACTABE H yHMerd, NocTHrHylia yueHHKa (NpoaykTy yuera) u cornceTeend pag.HacrasHuk Tpeba
KOHTHHYHPAHO J4 NPATH HANPENAK YYEHMK4, KOJH C€ OLNefa Y HAYHHY HA KOjH YYEHHLH NapTHUMIHPAjY, KAKO NPHKYIUBA]Y MOJATKE, KAKO APTYMEHTY]Y, eBAIYHPA]y,
nokymenTyjy uta.Jla 61 epearoramme Guno objekTUBHO K Y hYHKUM]H yuera, NoTpebHo je yCKnanuTH HHBOE HEXOA W HAMHHE OLCH:HBAA.

CyMaTHBHO OLEHUBAME j& BPEIHOBAE NOCTUrHyhia yvyeHMka Ha Kpajy cBake peannioBade Teme.CymarupHe olueHe ce JoGujajy M3 KOHTPONHUX MAH MHCMEHHX PafoBd,
rpasuuKNX panoea, TECTORA, YCMEHOT MCMUTHBARA, CAMOCTANHNX WITH FPYNHUX pamoBa YHEHHKA.

VY topMaTHBHOM BpeHOBAKY HACTABHHK OH Tpebano na NpoMoBMIIE FPYNHH AWjalor, Aa KOPUCTY MUTawa Aa OH reHephcac noaartke U3 faukux ungja, and 1 a NoMoTHe
pasBoj haukux uaeja, Agje yqeHnuMMa nopparHe nHbopmauuje, a nosparde nHhopmantje nodHjeHe o yueHHKa KOPHCTH fa NPUAArOAM Nofy4asatbe, oxpabpyje yHeHuke aa
OLeWY]y KBanuTer ceor pana. Mabop nHeTpyMeHTa 3a hopMaTUBHO BpeHOBaH:E 3aBUCH O] BPCTE AKTHRHOCTH Koja ce BpeaHyje.



Hasus npeamera: IPEAY3ETHHUIITBO

1. OCTBAPHBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMIH H TPAJAILE

PA3PE/L: Teopujcka HacTapa Besxbe IMpakTHuHa HacTaBa Hacraga y G0y VkynHo

111 0 70 0 0 70

2. IULJLEBU YUEIbA:

~ Pa3pujarbe NOCTOBHUX M NMPEAY3ETHHUKKX 3HAMA, BEIITHHA M MOHALLIAKA

- Paseujarbe npeay3eTHHUKHX BPEAHOCTH M CNIOCOGHOCTH A1a ce NpenosHajy npeayserHuuke MOryhHOCTH y JIOKaJIHOj CPeIMHH H JIeNyje Y CKIaLy ca THM.
- PazBujarbe MoCNOBHOT M MPeIy3eTHAYKOT HAYHHA MULLLEHA

- Pazeujarbe cBecTH 0 CONCTBEHUM 3HAKUMA M CIOCOOHOCTUMA M 1a7b0] NPO(ECHOHATHO] OpjeHTALIU]H

- OcriocobbaBaibe 3a aKTHBHO TPAJKEH:E M0CA (3arnouUbaBalbe i CaMO3anoULbaBatbe)

- OcnocobbaBare 3a U3pajly jeHOCTABHOI J1aHA MOCI0Baba Maje Gpupme

-  MyaruagcurniIMHAPHHA NPUCTYI M OPHjEHTaLlK]a Ha MpaKey

- Paszeujarbe OCHOBE 3a KOHTHHYHPAHO YUEtbe

- Pa3zBujarbe 0AroBopHOr 01HOCA NpeMa oUyBaiby MPUPOJHHUX PECYPCa U eKOJIOLIKe PaBHOTE KE.

3. TEME, HCXO/JH, IPENOPYYEHH CAJPKAJH H K/bYUYHH MMOJMOBH CAJIPKAJA

Paspen: Tpehn
lNoauwibn dona vacora: Bexbe: 70 uacosa;

HUCXoau MPEMOPYYEHHU CAJIPXKAJH / KIbYYHH IMTOJMOBH
TEMA
[To 3aBpuIeTKY TeMe yieHHK he OUTH y cTamy ja: CAJIPIKAJA
I1peayseTHHIITBO K e Hapejle AleKBATHE NPUMEPE NPEAY3ETHUILTBA U3 JIOKAITHOT o [lojam. pa3Boj W 3Hauaj Npeiy3eTHHLITBA
npe/y3eTHUK OKpYiKeHa e [Ipodun u KapakTEpUCTHKE YCNIEUIHOT MpPELy3eTHHKA
e HaBe/le KapaKTepHCTHKE Npeiy3eTHHKA e MoTuBH nNpeny3eTHUKA
e o0jacHH 3Haua] MOTHRALIMOHMX (DaKTOpaA Y MpeiLy3eTHUILTBY e TexHuKe U KpUTEPHjyMH 3a yTBphHBae Npe/ly3eTHHYKNX
e JIOBE/le Y OIHOC TM0jMOBE HHOBATHBHHOCT, MPEAY3UMIBHBOCT H npea1cno3uLmja
Mpey3eTHHILTRO
e Mperno3Ha pasuikTe HauHHE OTMOYHH:AA MOoC/a Y JOKalHO)
3ajeIHHLM
PazBujame 1 npouena e NPUMEHH KpeaTHBHE TexXHHKe u30opa, cesieKiyje U BpeHOBaba o Tparame 3a nocnoBHUM uagjamMa
MOCJIOBHUX MJIeja, MAPKETHHT MOCIOBHUX Heja o [lpouena nocioBHuX MOryliHOCTH 3a HOBH MOCTOBHN
IJ1aH s JIpEno3Ha caﬂ.pmaj H BHH‘-laj OM3HKC naHa Noayxear
e uctpanu mehycobHO aenoBabe akTopa KOjH YTHUY HA TPIKHILTE: * SWOt aHanu3a
LICHA, MPOH3BOA, MECTO, ]'IpOMOLl]-{jEl H JHYHOCT




NPHKYITH ¥ aHANKW3Mpa HHopMAaLHje ¢ TPXKHLLTY B pa3sHja
HHAWBUAYANHY MAPKETHHT CTPATErH]Y

s pa3BHje CAMONOY3IAkE ¥ CNpeRoljetby TEPEHCKHX HCMUTHBAKA
s CaMOCTATHO H3pall MAPKETHHI TIAHA ¥ IpUnNpeMi SU3HUC naHa

MPE3CHTY]E¢ MAPKETHHE [JTAH KAO 80 CONCTBEHOT BU3HUC NaHa

CrpykTypa 6H3HMC NN1aHa H MaPKETHHT TIAHA K40 BEeroBor
nena

Enementu mapkeTtunr mukca (31} — (npouzsog/yenyra, ueHa,
KaHaMH AUCTpHOYUHjE, NPOMOLIMja, NHYHOCT)

Paj ua TepeHy-HCTPOKHEBARE TPHUIITA

[pe3enTaumja mapkeTHHr MaHA 33 ofadpany CuzHue naejy

Yopassbarke W opraHuzaumja,

s Haeene ocobuHe YCNEWHOr Menayepa

Menaument dyHkuHje (MNEHNPABE, OPraHHAOBAE, Boljeme 1

NPABHM OKBHP 33 OCHMBaKe U | ® 0GjacHM OCHOBE MEHAUMEHTA YOTyra/ IPOH3IBON:E KOHTPOJA)
YHKUHMOHHCAE JENATHOCTH o 0GjacHN HA JENHOCTABHOM MPHAMEPY N0jAM K BPCTE TPOWIKOBA, LUEHY ¢ [Tojam 1 BpeTe TPOLIKOBA, LIEHA KOLUTAKA
KOWITaka H HHBECTHLH]jE ¢ HueecTHuMje
® M3pAvYHA MPAr pEHTADMITHOCTH HA je AHOCTABHOM [IPUMEpY o [penomaa Tauka pentabunHocty
¢ 0ofjacHM 3HA4aj MPOUBOMHOT MIaHA H W3PaJH POU3BOAHM NaH 3a ¢ MeHalUMeHT NpoH3BOAE -YIPAB/bAEE MTPOUIBOTAHUM
concreeHy GusHUC nAgjy v HajjeaHocTaBHU]eM obnHKy (camocTanHo NPOLIECOM/YCNYTOM
HIH ¥3 MoMoli HACTABHUKA) » Vnpaebawe JbYACKHM pecypcuMa
veuha 3Hadaj NnanHpata U ofabipa JbyACKHX pecypea 3a notpebe * Vnpaehame BpEMEHOM
opraHMsanuje » HHkewepUHT BpeMHOCTH
¢ KOPHCTH FaHTOrpamM + HHbopmManHoHe TexHONOTHjE ¥ NOCNOBaky
¢ ofjjacHN 3HaYaj HHGOPMAIHOHHX TEXHONOTH]A 38 CABPEMEHO » [IpaBHH acnekT nokpetara OH3HHCA
NocnoBamwe
¢ CXBaTH BaKHOCT HEMPEKHAHOT HHOBHpAalba NPOH3B0IA HITH YCIIyra
o K3a0¢pe HAJMOBOSBHH]Y OPraHH3alUHORY H MpaBHY GopMy NpHBpeIHe
AKTHBHOCTH
W3paJM W Ipe3eHTYje OpPraHHIaLMOHN TUIAH 3a COTICTREHY OHIMUC
HAEjY
CAMOCTANHO CAYMHH WJIH NMOMYHHU OCHORHY MOCJOBHY ZOKYMEHTANH]Y
ExoHOMHja mocnoBatba, ¢ cacTaBH GHTAaHC CTama Ha HA{jeJHOCTABHH|EM [IPHMEPY + Bunaxc crama
¢hMHAHCHjCKH NNaH ¢ cacTaBH GHIaHC ycnexa H YTBPAH MOCACBHH pe3yiTar Ha + Bunanc ycnexa
HajjeIHOCTABHHjEM NMPpHMEDY » Bunanc Tokosa retoBuHe (cash flow)
HaNpaBH pasnuky uimelly Mpuxona 0 pacxola < jeoHe cTpaHe H » H3BopH duHaHcHpaa
NPHITHBA U OANTHBA HOBLA €a APYIe cTpaHe » lHcTHTyunje 1 HHOpacTpyKTYpa 3a MOAPLIKY

Ha HajjeIHOCTAaBHH]EM MPUMEPY

» Hapeme Moryhie HauMHe PHHAHCHPaKa CONCTEEHE AENATHOCTH
s ce MH(opMHLLIE y 0AroBapajyinM HHCTHTYLIHjaMa O CBUM

PeJICBaHTHHM [THTatbHMa O/ 3Hauaja 3a MokpeTame OH3HNCa
HASHTH(DHKY]E HAUMHE 33 OAPKABAE IMKBUAHOCTH ¥ TIOCTOBatLY
npenysehia

cacTagH (PUHAHCH|CKH TNAH 33 CONCTBEHY CU3HHC WOE]Y CaMOCTaIHO
HnH y3 nomoh HacTaBHHKa

npe3enTyje (puHAHCHjCKH MNaH 33 CBOjY Bu3Huc uagjy

Mpeay2eTHHLUTRY
[TpMnpeMa K Mpe3eHTalUHja PHHAHCH|CKOT MaHa




YUEHHMUKH NPCjeKT- » CaMOCTaTHO HiIH ¥3 nomoh HacTaBHHMKA Ja NoBexe cBe ypahene s H3pana uenosuTor Su3HKC MNaHA 32 CONCTBeHY OM3HHC HOE]y
Npe3eHTaLM|a MOCTOBHAr Denose GU3HMC NIAHA s [lpezeHTaumja NojeAHHAYHUX/TPYIHEX OHU3HHC MNIAHOBA U
IJ1aHa s W3PajM KOHA4Y4H (JeAHOCTABAH) OH3HHC IUAH 34 CONCTBEeHY OH3HMC AUCKYCHja
uaejy
s Mpe3eHTyje OU3HHC INAH Y OKBHPY JABHOT 44ca U3 NIpeAMETa
NpeAY3ETHHINTBO

4. YIT¥ TCTBO 3A JUJAKTHUYKO-METOIHUYKO OCTBAPHBAILE IIPOI'PAMA

Ha NOYETKY CBAKE TEME YUEHHKS YTIOIHATH ¢4 OW/LEBHMA H HCXOONMA, NIIAHOM pa,z[a H HAYHHHUMA OLCHHBA KA.

TpenmeT ce peanusyje kpos peskbe y yudonuun. [TpunvkoM ocTBapuBarka NporpaMa oJebemne ce enu Ha rpyme Ao 15 yuennka. [Ipenopyuenn 6poj MacoBa Mo Temama je
cnenehu:

» Tlpeaysernuurrso u npeayserHuk (6 vacoea)

* Pazedjame ¥ MpoUeHA MOCNOBHHX WJeja, MApKeTHHI nnaH {16 yaccora)
*  Vnhpaebawe H opraHuzaumja (26 gaca)

* ExkoHOMHja nocnoeawa (12 dacoea)

*  YyeHUYKH OpojeKaT — Mpe3eHTaUnja NocnokHer nnaxa (10 yacosa).

IpunukomM peanuzalidje TeMa OCICHHTY ¢ HA NPEA3HAA YUEHHKA U3 MPAKTHUHE HACTARE, IPOjEKTOBakA TEXHONOWKHX cHeTema. H3Gop MeToaa M obnuka pafia 3a cBaky
Temy ogpelyje HacTaBHHK y 3aBHCHOCTH OJl HACTABHHX cafipiKaja, ciocoOHOCTH H NoTpeda yyeHHKa, MaTepHjaTHiIX M APYTHX ycnosa. KopueTTh Bepbante MeToge {(MeToga
YCMEHOT H3Jlaraka M AHjancllKa MEeT0oa), METOAE JEMOHCTPaLHje, TEKCTYaNHO-UNYCTPATHRHE METOOE, METOAE PojeKTHOr 3adaTka. [IpeanoxkeHu o6nuuM paga cy
cpoHTaNHY, pad y rpYIH, paj y napy, HHAXBHOYANHH paf.

Ipunukom peanuzanuje Teme Ilpeny1eTHHIITBO H OPeAYICTHHK JaTH MPHUMEp YCNELHOT Npeny3eTHHKA WIIW MO3BATH Ha YaC [OCTa — NPeTy3eTHHKA KojH O TroBOpHO
YYEHHLHMA O CBOJUM HCKYCTBUMA WIH NOCETA YCTEWHOM NPeAY3eTHUKY. ¥ OKBHPY TeMe PasBujame B NponeHa NocnoBHAX Heja, MADKETHHT ILTAH KOPHCTHTY ONYjY
Haeja U BoheHe AUCKYyCHje Aa ce YHeHWHMa TOMOTHE Yy KpeaTHBHOM CMUIILbay BH3HMe Baeja 1 onabupy HajnoeosbHHje. [IpenopyudTil yueHHHMA a BU3HHC HAgje Tpaxe
¥ OKBHPY CBOT MCAPYYja pafa anu He HHCHCTUPATH HA TOME. YUYEHHLH ce ieNa Ha rpyne OKYIUbeHe OKO jeHe NOCICBHE HAEje ¥ KojUMa ocTajy Ac kpaja. I'pyne yueHuka
OKYIUbeHE OKC jefHe NOCNOBHE HAgje BPLUIE HCTPAXKUBANLS TPHKHILTA [0 HACTABHHKOBHM YNYTCTBUMA. [[0XE/BHO je OpraHU30BaTH MoceTy Manum mpedysehuma rae he ce
YUYCHHUH HHPOPMKICATH O HAUHHY feIOBAk-a H ONCTaHKka ToT npeayselia Ha TpaxulTy. [IpenopyueHe caapaje TemMe Ypap/batbe H OPraHu3anMja yUeHHK caBnajaea Ha
jeAHOCTABHUM NpHMEpPHMa Y3 noMoh HactasHHKa. [Ipunukom peannzauMje Teme ExonoMija nocnopama, GuHAHCHjCKH MIaH

KOpHCTHTH (opmynap 3a 6usHuc nnad HaumoHanHe cnyxGe sanombaeaka. KopHEeTUTH HajjeaHocTaBHKMje Tabene 3a u3paay GunaHca cTakba, funaHca yenexa H Gunanca
HOBYaHHX TokoBa. QOpaaUTH caipikaj Ha HajjeAHOCTABHH|HM TIpHMepHMa U3 rpakce. [lpernopyka je Ja npd OCTBApHBaKY TeMe YUeHHUKH NpojeKT-npe3eHTALHja
MOCIOBHOT NJIaHA MO3BATH HA jaBHH 4ac YCMEWHOr NPeAy3eTHHKA, MPEACTaBHHMKE LUKONE, JICKAHE caMoynpase M faHaKa 3a NpoLeHy PeaHOCTH H HHOBATHBHOCTH OH3HUC
nnaxa. Ilpema MoryhHoCTH HarpagHUTH HajOoJbe pagoBe. ¥ Npe3eHTALHjH KOPHCTHTH CBa Pacilo/mKHBA CPEICTBa 34 BU3YaNu3aUMjy a noceGHO NpeseHTalujy y powerpoint—y.

HsGop Merena H obnuka paga 3a ceaky Temy ofpeljyje HacTABHHK Y 3aBHCHOCTH O HACTABHHX cajpikaja, criocoSHOCTH H noTpeba yueHHKA, MaTepHjaTHUX M APYTHX YCIoBa.
KopuctnTy BepGanne MeToae (MeToaa YCMEHOT H3Narama M A janollka MeToaa, MHHH NpejaBsabka), MEeTOAEe JEMOHCTpalHje, TEKCTYUTHO-HITYCTPaTHBHE MeTofe, MeEToAe
cHMylaUMje M cTyauje ciyyaja. [Ipennoxenu obavum pana cy GpoHTanHH, pad y TPYNH, paa y Mapy, MHIHBHAYAJHY pal.

JaBaTH ynyTcTapa ydeHHOHMMA [Ie H Kako Ja aohy Do HeenxodHuX uHtopmauuja. KopHeTHTH cajToBe 3a IPHKYNUbambe HHGopMaLYje (WWW.apr.gov.Is. , WWW.Sme.gov.rs. H
npyru). Tlpennaxke ce nocera COUMjaNHMM NAPTHEPHMA HA ICKATHOM HIBOY (OnwuTHHA, hunujane Haunonande cay:xie 3a 3anoulkagame, Pernonante areHuije 3a pa3eoj
MAaJHX W cpedisux npeayseha u o).



5. ¥II¥ TCTBO 3A POPMATHBHO H CYMATHBHO OLIElRUBAILE YUEHHKA

¥ HacTaBH OPHjEHTHCAHO] Ka AOCTH3AMY HCXOAA MpaTe C& B BPEAHYjY [TPOUEC HACTABE W yuera, nocTurHyha ydennka (MpoayKTH yuerwa) U concTBeHy pad. HacraeHuk TpeGa
KOHTHHYMPAHO Ja MPATH HATPSNAK YUCHHKA, KOJH ¢¢ OTIea ¥ HAUMHY HA KOjH YYeHHIM NAPTHLHNHPAJY, KAKO NPHKYIUBAjY NOJATKE, KAKO APrYMEHTY]Y, CRATYHPA]Y,
AoxymenTyjy uta. Ja 6u spennoBame Guno 08jexTHeHO U ¥ hYHKUMjH yuersa, noTpebHo je yCKknanuTH HHBOE HCXOHA W HAYHHE OLCH:HBAlbA,

CyMaTHBHO OLIEHHBAE [€ BPeAHOBA:E NOCTUTHYHA YUeHMKA Ha kpajy cBake peanu3oBane Teme. CyMAaTHRHE olUeHe ce 100Mjajy M3 KOHTPONHHX WIH NHCMEHHX PANIoBa,
TECTOBA, YCMEHOT HCITHTHBAA, CAMOCTANTHIX MM MPYIHHX pafjoBa yHeHHKa.

¥V ¢opMaTHBHOM BpeAHOBARLY HacTarHUK Ou Tpefano 1a MpoOMOBHILE TPYIIHU AHJATOr, A3 KOPHCTH NHTaka A4 5 reHepucao nojaTre u3 jaukux uaeja, anu v 1a NoMorHe
passoj hauknx naeja, naje yqeHnUMMa noBpatHe uHbopmalmje, a nosparde uHpopMalnje o61jeHe o yUYeHHKa KOPHETH A4 NPHIAroJy noayvaeamse, oxpabpyje yueHure na
ouewyjy kBanuTet cor pana. Mabop uneTpymenTa 3a GOPMATHRHO BPENHOBALE 3ABUCH O/l BPCTE AKTHBHOCTH KOja Ce BpeAHyje.



b: U3BOPHHU CTPYYHH IMPOT'PAMUA

Hasus npeavera: AIMTUBHE TEXHOJIOT'HJE

1. OCTBAPUBAILA OBPA3OBHO-BACIIUTHOI' PAJA - OGJIMLIHA H TPAJAILE

HACTABA

ITPAKCA YKVITHO

PA3PE/

Teopujcka HacTaBa

Bexb6e IlpakTHuHa HacTapa

Hacraga y 6noky

1I/TV

70/64 0 0

0 0 70/64

Harnomena: y Tabenu je npukaszaH roaniby (GOH/ 4acoBa 3a CBaKK o0JIMK paja

2. HUJbEBH YYEIbA:

— ¥YnosHapame YYEHHKA Ca OCHOBHHM KapaKTEepHCTHKaMa., YJ10romM H 3Hal|a_iem AJHTHBEHHX TCXHOJ’]OI'Hja

3. HA3HB U TPAJAKE MOJVYJIA NIPEJAMETA

Paspen: Tpehu/uersprn

Pea.6p

HA3UB MOJTYJIA

Tpajare Moayna (4acoBu)

1 AJNWTHBHE TEXHOJIOTHje

70/64

4. HA3UB MOJYJIA, HCXO/JH, TIPENOPYYEHH CAJAPKAJH / KJbYUHH NIOJMOBHU CAJIPKAJA

Hapene NpeaHOCTH NPHUMEHE aAHTHEHHX TEXHO.FIOF]-{ja

objacHu W3pajy NNpoToTHIA NPUMEHOM aJAWTHBHHUX TEXHOIOrHja
objacHu Gp3y u3pajy ajnata NPUMEeHOM aJIMTHBHHX TEXHOJIOrHja
oGjacHu Be3y Op3e MPOU3BO/E H /IMTHBHUX TEXHONOrHjA
Haee/Ic Noacay aiuTHEHHX TCXHOIIOT‘Hja

pa3uKyje BPCTE W KAPAaKTEPUCTHKE aAHTHBHUX HaYHMHA
MPOMU3BOIH:E

NPeno3Ha yIory H 3Hauaj aiuTHBHHX METO/A MPOH3BO/HE
HaBeJ/Ie NPUMEeHY aJJUTHBHUX TEXHOJIOIHja Kpo3 NpUMepe U3
npakce

o0jacHu NepeneKTHRY W pasiore pacTa NpUMeHe aJUTHBHUX
TEXHOJIOTHja

HCXOIHn INPENOPYYEHHW CAIPAKAJH / KJbYYHH ITOJMOBH
SRR [lo 3aBpuieTKy Moaysa yueHHK hie OuTH y cramby aa: CAJIPIKAJA
AZUTHBHE TEXHONOTH]e o0jacHH NojaM aiHTHBHHX TeXHOJIOTHja ® AIMTHBHE TEXHOOHje

e [Ipeanoct npumene aAHTHBHUX TEXHOIOIHja
e Mspana npororuna u aAMTHBHE TEXHOIOTH]e
e bp3a uspana anara v alMTHBHE TEXHOIOTH]e
bp3a npoussoama u anMTHRHE TEXHONOTH]E
[Mopena anMTUBHUX TEXHOMOTHjA:

— mnpema o0IuKy MaTepHjana

—  [peMa MeToju M3paje Moaena
Bpcre npoueca aaMTHBHE NPOH3BO/LHbE
Ynora v 3Hauaj aiHTUBHHX METO/IA [POU3BOIILE
AZMTHBHA MPOH3BO/1bA — MPHMEPH U3 NpaKce
[lepcnexkTiBe AANTHBHUX TEXHOIOTHja




5. YII¥TCTBO 3A THAAKTHYKO-METOAHYKO OCTBAPHBAILE ITPOI'PAMA

Ha noueTky Monyna yqeHHKe YMO3HATH ¢a UMJbeBHMA H HCX0AUMA HACTaBe, OHOCHO YHekba, TNAHOM pajia H HAYMHHMA oliekHBaka. [IpeMeT ce peantsyje kpos TeopHjcky
HacTaBy y y9HoHHUH. One/bese ¢e He JeH Ha TPyne.

H360p MeTopa v obnHKa paga oapehvie HaCTABHHK ¥ 3aBHCHOCTH Of, HACTABHHX CaJpiKaja, CNocODHOCTH W MoTpeda YueHHKa, MaTepHjalHHX | ApYTHX yoioBa. KopucTHTH
pepbanHe MeTee (METONA YCMEHOT H3NArakha W IHJANCUIKA METOAA), METOAE AEMOHCTpALIH]e, TEKCTYANHO-UNYCTPATHRBHE MeToAe. [IpeanoxeHu o6NHIK paja cy GPOHTATHY,
Pai y rpynu, pad y napy, HHAHBHAYAIHH paj.

6. YIIYTCTBO 3A $OPMATHBHO H CYMATHBHO OLHEILBHBAILE YYEHHKA

VY HacTaBM OPHjEHTHCAHO] Ka JOCTH3AkY MCXONA MTPATE C¢ U BPSOHY]Y NPOLEC HACTABE H YU€H4, NOCTUrHyha yuennka (NTpoayKTH ydema) u concTeenn paa. Hacraenuk tpeba
KOHTHHYWPAHO Aa NpaTH Hanpedak YYeHHKa, KOjH ce OTVIeda ¥ HAYHHY Ha KOjH YYeHHUH TapTHUHMIHPa]jy, KAKO MPHKYTULajy NOJaTKe, KAKO apryMeHTY]Y, eBanyHpajy,
JokyMenTyjy uta. Jla 64 BpenHoBate G0 o6jekTHBHO H ¥ GYHKUUjM Yuera, NOTpeGHO je YCKIAMHTH HUBOE HCXOA U HAUHHE OLEHHBAA.

CyMaTHBHO OLEHHBANE j€ BPEAHOBALE NOCTHrHYNA yUeHHKa Ha Kpajy CBake peannsoeane Teme. CyMaTHEHE OLeHE ¢e N0DHjajy M3 KOHTPOMHHX MM NHCMEHHX PafoBa,
TECTORA, YCMEHOT HCTIMTHEAHE, CAMOCTANTHHX WM TPYNHUX pagoBa y4eHHKA. ¥V Npolecy OleHWBaa HACTaBe Y GIOKY NOXKE/EHO je KOPUCTHTH AHEBHMK paaa yueHHKA.

Y dopMaTHBHOM BpeNHOBakY HACTABHHK 68U Tpebano Aa NpoMOBMLIE TPYNHU AHJANor, 1a KOPUCTH NUTatba Aa OM reHepucac NoJaTke U3 haukux uzeja, anmu U Ja MOMOTHe
pa3eoj hadukKx Hagja, faje y4eHHLNMA NoBpaTHe HH$opMaLije, a nopaTHe HHdopMauHje AofujeHe O yueHHWKa KOPUCTH Aa NpUaroiH noayyasaie, oxpadpyje y4eHHKe Aa
oletbYjy KBaNuTeT CBOT paga. U36op nHCTpyMeHTa 38 hOPMATUEHO BPEIHOBA:E 3aBHCH O, BPCTE aKTHBHOCTH KOja ce BpeaHyje.



Hazus npeamera: MEXATPOHUKA

1. OCTBAPUBAILA OBPA3OBHO-BACIIUTHOI' PAJA - OGJIMIHA H TPAJAILE

PA3PE/]]

HACTABA

IMTPAKCA YKYITHO

Teopujcka HacTasa

Bexbe ITpakTuuna HacTapa

Hacraga y Gioky

/v

70/64 0 0

0 70/64

Harnomena: y TaGeln je npukasaH roauiibu JOH/ 4acosa 3a cBakM 00/IMK paja

2. INJbEBH YUEIbA:

— Ocnocobbapame yueHHKa 1a caMoCTanHo onabepe H NOCTaBH MepHE MpeTBapaye W YTBPAH HHXOBY HCMIPaBHOCT
— OcnocobbaBare yueHHKa J1a peMa KOHCTPYKLW|H ¥ HAMEHH pasliKyje, oaadupa U noBe3yje peryiarope U ceppocHeTeMe

3. HA3BHB U TPAJAILE MOJVYJIA IIPEJMETA

Paspen: Tpehu/yerBpTH

Pen.op

HA3HB MOJIYJIA

Tpajarbe MomyJa (YacoBH)

| MexaTpoHuka

70/64

4. HASUB MOAYJIA, HCXO/IH, IIPENNIOPYYEHHU CAJIPKAJH / KIbYYHH ITIOJMOBH CAAPKAJA

MPUNPEMH U3BEILA] O H3BPLICHOM MEpeiby

nocraBu uHTepdejc npema pauyHapy A/Jl, Tajmep, 6pojau, cea
Mepera MpeKo pauyHapa, MPUMEHH pauyHap y Mepemwy
00jacHM ynory nojeJiHHMUX eIeMeHaTa W3 CHCTEMA YTpaBbatha

® [0CTABH 3a1aTEC BPEAHOCTH Y CHCTEMY YNpaB/baka HA OCHOBY

AKEIbEHHX H3TA3HHUX BETHYHHA
MpeBUIN NPOMEHY M3/1a3HUX BEJIMYHHA Y CUCTEMY YNPABIbatba
Ha OCHOBY 3a/IaTHX BPeIHOCTH W ofabepe notpebaH perynatop
paznukyje yruuaj nponopunonantor (1), uarerpandor (M) n
audepenumjanyor ([1) nejcrea Ha cucTeM yripasibarba

- MHIYKIHOHH
- ONTOEJEKTPOHCKH
- NHE30NIEKTPHUHH
- MeXaHWYKH

- @JIeKTPOMArHeTHH
- XMApayJIH4HH

- THEYMAaTCKH,

HCXO0IHu NPENMOPYYEHU CAJIPKAJH / KIbYUHHU ITOJMOBH
HAIUB MOA Y1 [To 3aBpuieTky Moaysia yueHuk hie OutH y cramy na: CAIPKAJA
MexaTpoHHKa ® paziidKyje H [0CTaBH MEpHE NpeTBapaye e KoHCTpyKUMja, KApAKTEPUCTUKE H HAMEHA MEPHMX NpeTBapaya:
® [POBEPH UCIPABHOCT M 3aMEHH HEMCIIPABHE MEPHE MpeTBapae - OTNOpPHH
® [10/IECH NapaMeTPe MEPHHUX MpPeTRapaua - KanauuTHBHH
e Bpinn u300p MEpPHUX MpeTBapava u3 Karaaora - HHAYKTHBHH
L]
L]

e [IpHHUKMN pasa MepHHUX npeTBapaqa:
- noMepaja




* YOUH JOMHHaHTHO aejcTBo [THM]] perynaropa Ha ocHOBY -  Op3nHe (TaxoreHepaTop, eHKoAEp)

NOHALIAKA CTAA WA1433 CHCTEMA YTIPAB/batba - CHAE W Hampesama
* TI0BE3Yje ENEMEHTE CEPBOCHCTEMA H BPLIH HHXOBO TIONCIIABAE - TemMneparype
* TI0BE3Yje SNEMEHTE CHCTEMa 8YTOMATCKe peryiauHje 1 BpLu - TIpHTHCKA
HUXOBO TIC/CILIABAH:E - HHBOa
- TMpoToka

- monewaja (MEXaHWHKH NpeTBAPAYH, DOTOENEKTPHYHH,
HHIYKTHBHH H KATALHTATHRHH CEHIOPH) .

¢ [poBepa M NONEIIABAE NAPAMETAPA MEPHUX NPETBAPAUA

Brok-meme cucTema ayTOMAaTCKOT YNIPAB/LAH:A H y7I0ra

NOjeNVHHX eNeMeHaTa

AHANOTHO U AUIUTANHO YNPABBALE

TecT dyHKUM]je H CA3UB CHCTEMA

ITHI ynpasibatse

Penejuu xoHTpONepy

Ochoenn nojmoen o fuzzy noruom

Ceprocueremu:

- MO3HUHOHH

-  OpanHCKH

» Perynaunja mpouecHHX BeNHYHHA: TeMTIEpeTaype, IPHTHCKA,
NIpOTOKA, HHBOA, BIAXKHOCTH, OCBET/LEHOCTH HTA.

5. YI¥YTCTBO 3A JHIAKTHYKO-METOJHUYKO OCTBAPHBAILE TIPOTPAMA

Ha noueTky Molyna yueHHKe YNOIHATH ca LIWTbeBHMA U HCXOAWMA HACTARE, OHOCHO YUEHa, MNAHOM paja i HAYMHHMA olekuBarka. [Ipeamer ce peannsyje Kpos TECPHjcKy
HacTaBy y yuHoHHIM. Ofe/beme ¢ He IENH Ha TPYIe.

H36op MeTopa u obnmka paga oapehyije HACTABHHK ¥ 3aBHCHOCTH O HACTABHMK CaJpiKaja, CNocODHOCTH H NMoTpeda YieHHKa, MaTepHjallHHX | ApyTHX yoioea. Kopuethmu
pepGanHe MeToAe (METOAA YCMEHOT W3NIarakha U AUjanclika MeToAa), MeTole IEMOHCTPALIH)e, TEKCTYaNHO-UIYCTpaTUBHe MeTofe. [IpeanoxeHu obnuuu paga cy bpoHTanHu,
PAR Y rpynH, pad Y Napy, HHAHBHAYAIHH Paj.

6. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBEHO OLIElHLHBAIGE YUEHHKA

Y HacTaBM OpUjeHTHCAHO] Ka AOCTHIAKY UCXONA NpaTe ce U BPeAHYjy NpoLiec HacTaBe U yHelha, MOCTUrHyha yueHuka (TPOAYKTH yuela) H cOMCTBeHH paa. HactagHuk Tpeba
KOHTHHYHPAaHO Ja TIPATH Hanpe/ak YUeHHKa, KOjH cc oTyIeia ¥ HaWHHY Ha KOjH YUCHHUH NapTHUMIHPAjY, Kako OPHKYTILA]y TONATKE, KAKO apTyMEHTY]y, eBanyHpajy,
AokymenTyjy ura. Jla 64 BpenHoBatse Gino objekTHBHO H ¥ QYHKUMjK yuera, NoTpeGHO je YCKIAMHTH HUBOE HCXGAA U HAUMHE OLeH:HBAA.

CyMaTHBHO OLEHHBANE j€ BPEAHOBALE NOCTHrHYNA yUeHHKa Ha Kpajy CBake peannsoeane Teme. CyMaTHEHE OLeHE ¢e N0DHjajy M3 KOHTPOMHHX MM NHCMEHHX PafoBa,
TeCTCBA, YCMEHOT HCTIMTHBAA, CAMOCTAITHHX WM IPYNHHX Pafoba yueHHKA. ¥ Npoliecy OLEHHBARLA HACTaBE Y ONOKY NOXKEITLHO j€ KOPMCTHTH AHEBHHUK paja yucHHKa,

Y dopMaTHBHOM BpeNHOBaLY HACTABHHX M Tpebano Aa NpoMoBMILe IPYMHKA OHJanor, 1a KOPUCTH NUTatka Ja 6M reHepHcac nojaTke H3 haukux uzeja, anu U Aa MOMOrHe
pa3soj haukux Magja, Aaje ydeHHUNWMa noBpaTHe HHdopMaLKje, a nopaTHe nHbopmalwje nobujeHe 04 yYeHNKA KOPHCTH Oa NPUIAroaM nogyyasane, oxpadpyje ydeHHKe Ja
olewyjy KBanureT ceor paga. M36op nHcTpyMeHTa 3a (hopMaTHBHO BPeAHOBAE 3aBHCH O BPCTE aKTHBHOCTH KOja ¢& BpeaHyje.



Ha3zus npeamera: YIIPABJbAIGE CHCTEMOM KBAJIMTETA

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLINA U TPAJAIGE

PA3PEJL; Teopujcka HacTasa Bex0e [Tpakruna HacTaBa Hacraga y 610Ky YkynHuo
111 70 0 0 0 70
1% 64 0 0 0 64

2. IHJbEBH YUEIbA:

- CrHuatbe 3Harba 0 KOHLUENTHMA YNPaB/batba KBATHTETOM.

— Cruuatbe 3Hama o mehjynapoauum crangapauma [SO 9000.

—  Cruuame 3Hama 0 TQM xonuenty u mogenuma TQM.

- CrHuame 3Haa 0 anaTHMa KBaJIMTETa.

- Cruuarbe 3Hatba 0 MEHALMEHT TeXHUKAMAa KOje YTHUY Ha KBaJMTeT.
- CrHuame 3Hawba 0 HALMOHATIHO] CTPaTerHjH OJIPXKHBOT pa3Boja.

- Crnuame 3Hama 0 ycknal)leHOCTH HaUMOHAIHE CTpaTeruje ynpasibaky 0TNanoM ca AupektuBama EY.
- Cruuamse 3Hama 0 yekaljeHOCTH HaLIMOHAIHOT MporpaMa 3allTHTe NoTpoliayda ca Aupektueama EY.

- Osnanapame CTPyYHOM TEPMHHOIOTHjOM HEOTIXOHOM 33 KOMYHHKALH]Y Y CTPYLIH.

3. TEME, UCXO/IH, TIPENOPYYEHH CAJIPKAJH U KJbYUYHH ITOJMOBH CAJIPIKAJA

Pazpen: Tpehn (Herspru)

Coauiuibu o yacosa: Teopuja: 70 (64) uacosa;

MocioBare

paziukyje Bese nimel)y nocioBHHUX (PyHKLUM]A M 3HAYA] KBAJIUTETA
32 TPXKULLIHY NO3HLIK]Y

TPENo3Ha YJIOry 4 3Ha4aj MEHaUMEHTA Y YNPaB/bathy KBAIIMTETOM

TEMA HCXOIHu NPEITOPYYEHN CAPKAIJN / KJbYYHH ITOJMOBH
Tlo 3aBpiieTKY TeMe yueHUK fie 6UTH v cTamy ja: CAJIPIKAJA
KonuenT ynpapbatba npeno3Ha npoMeHe y o KoHUeNT ynpaebatba KBATHTETOM
KBaJIMTETOM MOCJIOBHOM OKPYIKE€HsY H YTHLA] TEXHOJIOLIKOI pa3Boja Ha e MenaumeHTay ynpaBibaiby KBATHTETOM

MehyHnapoanu crangapau
1SO 9000

Npeno3Ha yory v 3Hauaj npumene cepuje cranaapaa 1ISO 9000
00jacHH OniuTe KAPaKTEPUCTHKE MEHALUMEHTA KBATHTETOM
(QMS)

YTBPM TPOLUKOBE KBANMTETA W NIPEAHOCTH YBE/IeHOT CHCTeMa
YNpaB/batbd KBATHTETOM

e Mehynapoauu crangapau [SO 9000
o Kapakrepuctuke meHaymenTa kpanurera (QMS)
* TPOLIKOBH KBAUTETA W NMPEAHOCTH YBEAESHOI CHCTEMA

yhnpae/bathba KBATHTETOM




KoHuent v Monenu * TIpeno3Ha HacTasak M paseoj TQM koHuenTa » KoHLenT ¥ MOOENH YIpag/batba TOTATHHM KBAITUTETOM
ynpassbalba TOTAITHHM ® pamuKyje painuuuTe Mmogene TQM
ksanuteroM (TQM) o ynopehyje janancku, amepiiky u esponcky mogen TQM
Anatn 3a yTephHBae ¢ AHANM3Mpa NPUHLHIOE YIPaB/batba KBANHTETOM (Y3pOKOBaH:E, ¢ Anatx 3a yrephuBame KBanuTeTA:
KBANUTETA pasnarawe H pacno3HaBame nojaTaxa) -  Owmjarpam Toka Ipoueca,
& AHANU3MPA OCHOBHE aNarte KBANKTETA: AWjarpaM TOKa Mpoleca, - JIHCTA 3a NPUKYIUbake NoaaTaka,
JIMCTA 38 NPUKYTUBAELE 10JATaKa, XHCTOrPaM M IapeTo Anjarpam = XHCTOrpam
- TAPETS OH]arpam
MeHauMeHT TeXHHKE Koje ® TIPEno3Ha pa3Boj HOBUX ¢ MVeHalMEHT TEXHHKE KOj€ YTHUY Ha KBATHTET
YTHUY HA KBATIWTET ® MCHALIMEHT TEXHHKA H YNIPaB/batha KBAIHTETOM » MopenH yHanpehewa 3a00B0O/LCTEA KOPHCHHKA
¢ npeno3Ha Mofen ydanpeljerba 3a10B0/bCTBA KCPUCHHKA
CHeTeM KBATHTETA Y ¢ MNPENEe3Ha YAOrY M 3Haua] KBanuTeTa y QOpMantoM 1 ¢ Cucrem kBanuTeTa y 0bpaszosamy
obpazoBamy HedopmaHOM 06pasoBamy
¢ Npene3na AeKnapaidjy o sucoxom obpasoramy (bonowcka
JeKapalja)
¢ NPENe3Ha YAOry M 3Ha4a) yeoljena cUCTeMa KBANHTeTa Y
0Gpa3oBHHM OpraHH3alHjaMa
Crparernja oapxusor ® TNpeno3Ha 3Ha4yaj HalHOHAIHE CTPaTeruje OApPIKHBOT Pa3Boja » CrpaTeruja 0apsKHBOT pa3’Bojd H YIIpaB/batba OTIMAL0M
pasBoja M yNpaBbaksa e npeno3na 3uauaj yeknaheHoCTH HAMOHANHE CTPATErMje
OTIAnOM YNpaB/bakba OTHanoM ca AupekTHsaMa EY
[TporpaM 3atuTiTe MOTPOIIAMA | ¢ Npeno3HAje 3HA4YE) YCkNaheHOCTH HALMOHATHOT porpamMa ¢ HauuoHANHA OporpaM 3allTHTe NOTPOLIAYA
3aUITHTE NOTpowaya ca apexriueama EY

4. YIYTCTBO 3A JHIAKTHUKO-METOJHYKO OCTBAPHBAIBE [IPOT'PAMA
Ha noueTky cBake Teme Y4€HHKE YIO3HATH ca LH/bEBIMA W UCXOIHMA, [U1aHOM paja H HAYHHIMA oLeHBaka. TeopHjcka HacTaBa MPENMETA CE PEant3yje y YUHOHHLM Npu
4yeMy ce Ofe/herke He SN Ha Ipyre.
MMpenopyuenn Opaj wacosa Mo Temama je cnegetin:
* KcHuent ynparbsama kpandteToM (4 qaca)
Mehynapoany cranpapau 1SO 9000 (4 yaca)
Konuent v Mmogenu ynpaeibatsa TOTATHHM KeastuTeToM (TQM) (16/14 wacosa)
Anath 3a yrephuBame kpanuTeTa (14/12 vacosa)
MeHaumMeHT TEXHUKE KQje YTHUY Ha KeanuTer (6/4 uaca)
Cuetem kBanuTeTa ¥ obpazonamsy (4 Haca)
CrpaTeruja onp:KHBOT Pa3Boja W YIpaB/bamka oTnamoM {12 yacosa)
Iporpam zawTtuTe noTpowaya (10 vacosa)

HMa6op Metona v o6nuka pana 3a ceaky Temy ofpebyje HACTABHME Y 3aBMCHOCTU OfI HACTABHUX cafipkaja, CMOcOBHOCTH U NoTpeda yueHHKa, MATEPHjATHUX U APYTUX YCIOBA.
KopuctuTi Bepbante MeTofie (METOAA YCMEHOT H3Tarama W AWjanollka MeTcsia), MeTo/le ASMOHCTPallHje, TEKCTYaNHO-UNyceTpaTHeHe MeTone. [pennoxkeHn obnuuy pana cy
(poHTANHY, pas ¥ TPYNH, pan y Napy, HHAHBHAYATIHY paf.



5. ¥IIYTCTBO 3A POPMATHBHO H CYMATHBHO OLIElIBHBALE YYEHHKA

Y HacTaBM OpUjeHTHCAHO] Ka AOCTHIAHY UCXONA NPaTe C& H BPeAHYjY NpoLec HacTaBe H yuetsa, nocTHrHyha yueHnka (nponymu yuera) i corncTeeHu paf. HacTapHHk Tpeba
KOHTHHYWPAHO Aa TIpaTH HanpesiaK yHeHHkKa, KOJH ce oreaa Y HauHHY Ha KOJH YUSHHUH NapTHUMNHPA]Y, KAKO PHKYTILA]Y TIOAATKE, KAKO apTyMEHTY]Y, €BaJIYHpajy,
,D,OK)/MBHTny HUTA. I[a ou Bpenuoaal-be Guno 06_]GK’I‘HBHO HY quHKLlHJH Yucha, [10’1‘[}66!-10 Je YCKNanHTH HHBOEC HCX0Aa H HaHHHe OLCHhHBALA.

CyM&THBHO Ol.leH:HBal-be_]e BpelHOBaHkE nocmn-lyha YHEHHKA Ha Kpajy CBake peanH3IOBaHe TeMe. CyMaTHBHe ClIEHE Ce JJ,OGH_]a_]y H3 KCHTPONHHX WKW NHUCMEHHX PanoBa,
TECTORA, YOMCHOT HCNMHTHEAHE, CAMOCTANHHX WK I'PYIIHHX paloRa yHYCHHEA. v NMpoueCY CLUCHHRARA HACTARE Y 6.!10]()( l'IO)KerHOje KOPHCTHTH JHCEHHK paja YHUCcHHKA.

Y (prMa‘THBHOM BpEeIHOBAH:Y HACTABHHX ou Tpeﬁa.no Ja npoMoBHINE FPYNMHHA nuja.nor, da KOpPHCTH HTaMd Oa on FEHEpHCAO [MOJATKS H3 ha‘lKHX m].eja, aJ1d H 13 [MoMOrHe
pa3soj haukux UAeja, Aaje yUeHHLUHMa NoBpaTHe HHopMaLiKje, a nopaTHe nHbopmawje nobujeHe oA y4eHUKa KOPHCTH Ja NpUNaroau noayuaeame, oxpalpyje yueHnke aa
OUeHY]Y KeamuTeT cror pana. Msbop uacTpyMeHTa 33 GOPMATHRHO BPEJHOBAKE 3ABHCH Of BPCTE AKTHBHOCTH KOja C& BpeNHYje,
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