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	ПРАВИЛНИК
O ДОПУНИ ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА МАШИНСТВО И ОБРАДА МЕТАЛА
("Сл. гласник РС", бр. 12/2021)



На основу члана 67. став 3. Закона о основама система образовања и васпитања („Службени гласник РС”, бр. 88/17, 27/18 – др. закон, 10/19 и 6/20),
Министар просвете, науке и технолошког развоја доноси

П РАВИЛНИК 

o допуни Правилника о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Машинство и обрада метала

Члан 1.
У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Машинство и обрада метала („Службени гласник РС – Просветни гласник”, бр. 9/20 и 13/20), после плана и програма наставе и учења за образовни профил авиомехатроничар, додаје се план и програм наставе и учења за образовни профил машински техничар за компјутерско конструисање, који је одштампан уз овај правилник и чини његов саставни део.

Члан 2.
План и програм наставе и учења за образовни профил машински техничар за компјутерско конструисање остварује се и у складу са Решењем о усвајању стандарда квалификације „Машински техничар за компјутерско конструисање” („Службени гласник РС – Просветни гласник”, број 19/20).

Члан 3.
Даном ступања на снагу овог правилника престаје да важи Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Машинство и обрада метала („Службени гласник РС – Просветни гласник”, бр. 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 и 6/18), у делу који се односи на наставни план и наставни програм стручних предмета за образовни профил машински техничар за компјутерско конструисање.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Машинство и обрада метала за образовни профил машински техничар за компјутерско конструисање, у четворогодишњем трајању, стичу образовање по Правилнику из става 1. овог члана, најкасније до краја школске 2024/2025. године.

Члан 4.
Овај правилник ступа на снагу наредног дана од дана објављивања у „Службеном гласнику Републике Србије – Просветном гласнику”.
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JlncTa H360PHIX MPOTPAMA PEMA NPOrpaMy 05Pa30BHOT MpodHIa
o JlucTa wGOPHITX Mporpava PASPE]L
1 [ [ v
CTpy4HH npeavMeTH
1. | Aawushe Texwonorije 2 2
2. | Vnpasmame cucremom Kkpanutera 2 2
3. | Mexatpomnka 2 2

OB 05PA3OBHO-BACTINTHOT PALA KOjHMA ce OCTBAPY]Y 0BABEIHI MPEAMETH, W36OPHI MPOrPAMH W AKTHBHOCTH

T PASPER 11 PASPE]T TIT PASPEJL | IV PASPEX VKYIHO
yacoBa yacosa Hacosa yacoBa qacoBa
e 74 74 70 64 282
Jloartn paz * 10 30 10 30 1030 10 30 10 120
Jlonyrcki paz * 10 30 10 30 2030 10 30 10 120
Tpunpennn paz * 10 30 2030 1030 10 30 10 120
*AKO Ce yKaxe N0TPeda 32 OBHM 0B/HLIME paza
T PA3PERL T PASPE] TIT PASPE]] IV PASPE]]
yacosa Jacosa yacosa yacoBa
Excrypsnia 03 nana S nana 105 HAcTaBHUX | 10 5 HacTasHiX
Skekypanj 103 1 105 na s N

Je3HK JYTOT HAPOZA Wi HALUIOHATHE MalbiHe C e/IeMEHTHMA HAIHOHATHE KyIType

2 uaca Hele/bHO

Tpehu cTpani jesik

2 yaca HejlebHO

Jipyru npeavern *

1-2 yaca HenebHO

Criapaiauke 1 CI0BOAINE akTHBHOCTH yUeHHKa (XOp, CeKIIM]E W APYro)

30-60 uacoBa rojuiie

JpyluITBeHe aKTHBHOCTI — yueHIMKN MapIavenT, yueniike saipyre

15-30 yacosa roanume

KyATypHa  jaBHa AenaTHoCT wikone

2 paana ana

*TI0peA HABCACHIN IPEAMCTA LIKOJIA MOAC 22 Orali3,
WCTOT WM IDYTOF MOPY*a PAa, Kao W Y HACTABIIHN 11

HOBHMA TiAMIHa3Hje. ITH 110 IPOTPAMHMA KOjH CY MPETXOHO JI0HeTH.

OcTBAPHBAILE IKOICKOr MPOTPAMA 10 HEAEHAMA

¥ CRIIay €4 ONPCACILCILING yCHIKa, (Jaky TTATHBIY HACTaBy 13 PCANCTA KOJH CY yTBP)CHI HACTABHIN ILIAHONM APy X OGPasOBHIY MpOgiLIa

1 PA3PEJL 1l PA3PE]L 11l_PA3PE/L IV_PA3PEJL
Pa3peaHo-uacoBHa HacTasa 37 37 35 32
MenTopekit paa (HacTasa y 610Ky, npakca) 0 0 2 2
OBaBe3HC BAHHACTABHE AKTHBHOCTH 2 2 2 2
Matypekn nenut 3
YKynHo paznux Heema 39 39 39 39
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Toaena onemerva y rpyne 3a peanmsaunj

Y MIKOICKOM CHCTeMy

5 npeaveT/sony T roxumi# oA vacosa Gpoj yucinka y
& BOKOC | npaktauma | wactapay | rpymH -1o
nactasa 6ok
T | Texnixo uprarme ca naupriom reoverpjost 148 15
Mexarmka 37 15
T | Mexannka ca exanmssina 37 15
Mawnicxi eevenit 37 15
Komnjyrepeka rpadika [ 15
Tiparririna nacrasa 148 10
1 | MalmHcky eneMeHTH 35 15
MoJepahe MAWMHCKIN CACMENATa i KOHCTpYKLja 105 60 15
Texio/0rMja Mexam Ky criojesa 70 15
Tipakriina nacrasa 210 10
Tpeaysermmrso 70 15
TV [ Mozeinparse Mauickii Cieenara it KonctpyKumja 96 60 15
TexHOI0rMja Mexaum KX cnojesa 64 15
Koncrpyncarwe 96 15
Tparritiia nacrasa 192 10
Toaena ofemena y rpyne 3a peanusauny npema 3aKony o Ayasnow 06paosaiy
npeaveT/MoyA roubi dona vacona Gpoj
o BeKGe | mpakiuia | yueie | nactaay | yuenma
2 Hacrapa Kkpo3 Groky y rpymH -
g pat 10
T | Texumiko uprae ca nauprion reoverpijont 128 15
Mexanika 37 15
| MexaHHKa ca MeXaHH3MUMa 37 15
Maunicin eeventit 37 15
Kovnjyrepeka rpagika il 15
Tiparriina nacrasa 148 10
T | Mauwmern caeventn 35 15
MoACAHPAIbE MALIMHCKIX C/ICMEHATA 1 KOHCTpY KA 105 60 15
Texto10rHja MexaKI CrojeBa 70 15
TIpakTitiiia Hactasa 210 10
Tpeaysermmrso 70 15
TV [ Mozemparbe Maummiexi e/ievienara i onctpykia 96 60 15
TexHO/I0rMja MeXaHMIKIX CrojeBa 64 15
Koncrpyncarwe 96 15
TIpakTiuiia iactaa 192 10





image6.png
A2: OBABE3HM CTPYYHU IPEJIMETH
Hasus npeavera: EKOJIOTHJA U BAIITUTA ’)KUBOTHE CPEIUHE

1. OCTBAPMBAILE OBPA30BHO-BACITUTHOT PAJIA — OBJIMIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacraga y 6oky VkynHo

I 74 0 0 0 74

2. LIJbEBU VUEA:

- TlpoumpuBaibe 3Haba 0 MPEAMETY UCTPAKHBAILA M 3HAYA]Y CKONOTHE.

— CxBatatbe CTpyKTYpe eKocHcTema / Grocdiepe H NoLEca Koju ce y iiMa OaBHjajy.

- Pasymesamse 3Hauaja GMOAMBEP3NTETA 3 ONCTAHAK JKUBOTA Ha 3EMJbH.

- TlpoumpHBarbe 3Hamba 0 OIHOCY HOBEKA MPEMa JKUBOTHO] CPE/IMHHU.

- Vnosuasaibe ca nojMoBHMa 3araljerba i TOKCHKOJIOTHje.

-V nosnasarbe cazarahMBarbeM Bas/lyxa, BOJIE M 3eMJbHIIITA M MEPaMa 3alliTHTe

- VnosuaBaibe ca paHOaKTHBHUM 3arahjuBarbeM, GHONOLIKHM eheKTHMA H MepaMa 3alliTHTe O/l paaujalmje
- YnosHasare ca u3BopHMa 3araljuBarba XpaHe M Mepama 3allTuTe XpaHe o/ 3arahuBarba.

- Ynosnasarbe CanpHHLMITAMA NI0IMTHKE H NPaBA 3a 3aIITHTY JKHBOTHE CPEIMHE.

- VnosHasate ca 06:mumma npaherba NPOMEHa KBATMTETA U 3alTUTE )KUBOTHE CPE/MHE.

3. TEME, UCXO/IH, IIPENNOPYYEHH CAJIPKAJU U K/bYYHHU ITOJMOBHU CAJIPIKAJA

Paspen: Ipsn
Toauuirbn ponz vacosa: Teopuja: 74 uaca;

HCXOau NPENOPYYEHHU CAJPIKAJH / K/bYYHH NIOJMOBH

DR Io 3aBpuieTky Teme yuenuk he GuTH y cTamy ja: CAJIPIKAJA

OCHOBHMU M0jMOBH €KOTOTH]E | » /CHHMLIE MPEAMET HCTPA)KMBaKba H 3HAYA] CKOTIOTHjE o JleQuHAIIja, IPEAMET HCTpaKHBaIb H 3HAYA] CKOTOTH]E
® 0GjacHH CTPYKTYpY eKocHCTeMa o Crpykrypa ekocucTeMa
o 0BjacHu npoliece KOjH ce OIUTPaBajy y eKOCHCTeMY o TIporiecH Koju ce 0IMrpaBajy y eKOCHCTeMy
o ananusupa MeljycoGHe oiHOCe OpraHu3ama y JaHuMMa HeXpate « broausepsuter
o oGjachm cTpyKTypy GHOChEpe o Buociepa Kao jeAMHCTBEHH €KOOLIKH CHCTeM 3eMbe
o ananuaupa Guoreoxemujcke wMKyce y GHochep
o _yrBphyje 3Hauaj GroaMBep3UTETA 32 ONICTAHAK JKHBOTA HA 3EMIbH
UoBeKoB 0AHOC pema « 0BjacHH NOjMOBE KHBOTHA CPEMHA H AHTPONIOTCHH (aKTOP « JKHBOTHA CpE/IHA 1 CKOOMIKH (aKTOPH
KMBOTHO] CPeMHH o OGjachH HeraTHBaH yTHiaj HaBesie KAACHGHKALI]Y EKOAOWIKHX o Knacudmkaumja exotomkux dakropa

(anponoreny daxtop) baxTopa uoBeKa Ha KuBOTHY cpeuiy
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YTHILaj pa3Boja YOBEUAHCTBA HA JKHBOTHY CPEIMHY I100aIHO W
JIOKaHO

TpomeHe y KMBOTHOj CPEIMHH MO/ yTHLIAjeM HOBEKA: MPOMEHE
(UMUKHX YCI0BA CPEIHHE, IPOMEHE y CACTABY KHBOT CBETa,
HHTPOZYKLHja.

Barabetne 1 ToKCHKOTOTHja

oGjacti nojMoBe 3araherbe 1 3ALITHTA AKHBOTHE CpEAHHE
0BJACHM NI0JMOBE TOKCHH M TOKCHKOJIOTHja,

KnacHUKyje TOKCHKAHTE H TOKCHYHE edeKTe,

o6jacm MOryRHOCT HeyTpaIH3ALMje LTETHOT A€/CTBA TOKCHHA
oGjacu 3Hauaj ynpaBibarba PU3HLHMA

V3B0pH 1 BpCTe 3araljiBara JKHBOTHE CPEAMHE
ToKCHKONIOTHja H EKOTOKCMKONIOTHja, KiackHKaLmja
TOKCHKAHaTA

ToKCHUHHU eeKTH - BPCTE 1 HAYMHU TPOBAIbA, MYTATEHO,
KaHLEPOreHO 1 TepPaToreHo 1ejcTBO

3/paBCTBEHE NOCAEAHIE (HEPBHH, MMYHH, SHOKPHHH CHCTEM)
MoryhHoCT HeyTpanu3auuje

Pusmi - ynpaesbare, XeMHjCKH y/1eCH (aKLIWAEHTH)

3araluBarbe W 3alTHTa
Basyxa

HaBejie M3BOpe M Kiacudukyje sarahyjyhe Marepuje y Basiyxy
oBjacHu HaCTaHaK M MOC/ENLE 030HCKUX PyTa, KUCETHX KHIIa i
edexre cTakiene Gauire

oGjachu Besy usmeljy caoGpahaja u 3araljerocTy Basayxa, HaBee
moryhHocTi kopuinherba ekoomKOr ropusa

oBjacuu npobem riaobanHor 3araljusarba

0GjacHH Nocneanue A¢jCTBa Ha GHIBHH M JKHBOTHHCKH CBET H
JbY/ICKO 31paBJbe

objacku moryhe mepe 3awTuTe Basayxa on sarahuBarba

Hseopu saraliera, knacudukanmja sarahyjyhinx marepuja n
IHXOBH epeKTH

Tocaeamua sarahemwa: edyekar craknere Galure, kucesne Kuie,
030HCKe pyne

o VTHL@aj BpeMeHa U KiMMe Ha acposaraherse

Basjtywsu u konnenu caoGpahaj u 3arausaibe Basiyxa
EHeprercka NOTpOLIIba CABPEMEHOT HOBEKA, 0GHOBJLHBH H
HeOGHOBILMBH pecypeH, GHoansen

Edexru 3araljerba Ha )KUBH CBET H 3/1paBJbe JbyH

Mepe 3aurtute Basayxa o/l 3arahusarba, NponucH
aBHOKOMMaHHja

* 3araljeHocT Bas/lyXa y JIOKaIHOj Cpe/IMHU
3araljuBatbe W 3alITHTA BOJIA © HaBejie M3BOpe 3araljuBarba BOjE M Kilack(HKyje kateropuje Bosa | e M3sopu 3arahupara Boja, opehupare kaiuera Bojie
Kao JKMBOTHOT pecypca 1O KBAJIHTETY o Hauunu 3arahuBarba: XeMHjCKO, GHONOLIKO, (PH3HUKO
® pasuKyje NPUPOIHO, XeMHjCKO, pH3HUKO K Grosowko 3aralusare | o 3araljusarbe Bojie myTem 3arahjeHor Basayxa
BOAA o Hauunu u Metozie npeunihabara oTnaaHKX Boaa
o oGjachu nosesaHocT 3aralMBara Bas/lyxa W BOJIC M 3Hauaj o KoHTposia KBaMTET BOJE Y JIOKAHOj CPeIMHH
npeunhaBara OTNAIHKX BOAA o Mepe 3awrnTe Boja o 3arahuBara
* paznukyje kateropuje Bosia y3 nomoh Gronnaukaropa
Sarahusatbe n saurmnTa o OGjacHH KpUTEPHjyME 32 O/IPChHBAMLE KBATHTETA SCMILHIIITA, o KBanuteT sevUbHILITa 1 KDHTEPHJY MM KBaTMTETa
semsbHLITa Hauute saraluBarba H YrPOKABaILA IeMBHIITA o Haunnn saraljiarsa sevubhuma
o oGjachy MpoGeM CNOHOBAbA UBPCTOT KOMYHATHOT H ONAcHOT o UspcTe OTNajiHe MaTepHje U3 rpajia, OnacHe MaTepHje
OTHaza H 3HAva] CMAKsHBAIbA KOHUHHE KOMYHATHOT OTHAa  OBpata, ynpasssarbe, Pepata i JCTIOHOBaIbE, OTIHAIHHX

ojackH 3Havaj pelMKTAKe W TPUMEHE MEPA 32 3AIIITHTY 3EMIBHINTA
on 3arahusama

MaTepHja, CaHUTapHe JIenoHuje
Tpon3eoaHu nporecy ca Mabe OTNaAa, PeLUKIAKA - ojaM,
npuvepn

PanuoakTiBHO 3arahuBare 1
3awruTa

JAeduHuLIE NOjamM panujaLmje,
HaBejle BPCTE M M3BOPE paujauuje (MPUPO/HE U BelTauke)

PaanoakTHBHOCT, M3BOPH M BPCTE pajMjaLiije, MPUPOAHA H
BELITA4Ka PaAMOaKTHBHOCT
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HaBeJle MOCIC/MIIE PAJHOAKTHBHOT 3araHBakba JKHBOTHE CPeIMHe
1 106K npoGJieM HykJieapHor OTraza

HaBesie Mepe 3ALITHTE W HAUMHE KOHTPOTIE pajMjaLluje Y 5KHBOTHO]
W PajiHoj CpeuHH

Tlocieamiie paIMOAKTHBHOT 3araljuBatba M0 XKHBE CHCTEME
Hyksteapim oTniajt - niojam  kaacHdHKaumja, roGanm
npoGieM enoHoBaka

Mepe 3aurtte of pajujaumje y KHBOTHO] H paiHoj cpeaiy,
JI03BOJBEHE /103€ 3paterba

BarahuBarse i saUITHTa Xpane

PasTHKyje (H3HIKO, XEMH]CKO, GHOTONIKO H PAAMOAKTHBHO
saraljuBarbe xpatie,

objactn 37paBcTBene edexTe 3arahene xpane

pasnukyje Moryhe Mepe 1 HaumHe 3awTHTE Xpate o1 3araluBara u
objacHu 3Hauaj 3apaBe UCXpaHe

M3pajiu CONCTBEHH HEJIe/bHH jeIOBHUK Ga3upan Ha NpUHLMIHMA
31paBe Hexpate

Haumny sarahupata xpane
Edpexrn 3araljene xpate Ha oprasmusam, Gvoakymyatwmja
Mepe 3autiTe XpaHe o1 3araljuBaiba, 3Hauaj 3ApaBor HaUMHA
Hexpatie

IlpaBo ¥ 3aKoHCKa perysiaTHea
3a 3aIUTHTY KHBOTHE CPE/IMHE

o0jacHu BaXKHOCT 3aKOHCKOT PeryJincarba 3aliTHTE H OuyBarba
JKMBOTHE CPe/IHHe

IpaBo Ha 31paBy XKHBOTHY CpeHHY

« VYcras PenyGnuke CpGuje, Apxycka konpeHLMja, beuka

KOHBEHLIM]a 32 3aLITHTY 030HCKOT OMOTaua, MoHTpeancku
npotokos, [IMTEC koneenumja, HATYPA 2000, Jlynascka
KomHcHja, CaBcka KOMHCHja

Oxeupha koBeHunja YH o npomenu kimme u Kjoto nporokos
3aKoH 0 3AWITHTH NPHpOIIE

MOHHTOPHHT CHCTEM H
3aWTHTA NpHposE

JeMHHILIE 1I0jaM MOHHTOPHHTA, HABE/E BPCTE H 3HAUaj
MOHHTOPHHIa

HaBejie 00/IMKe 3alTHTE NPUPOJIE M NPUPOAHUX 0Gapa
HaBe/ie 06/1MKe GHOMOHUTOPHHTa 3a npahierbe 3araheHocTn
Ba3/lyXa, BOJIE M 3eMJbHIIITA Y OKPYIKetby

MOHHTOpHHT, 3Hauaj H BpCTe
3auiTHTa NPUPOE U MPHUPOIHKX 100apa - HALIMOHATHN NapKOBH
M TPHPOJIHH pe3epBaTH

4. YIIYTCTBO 3A TIMIAKTUYKO-METOAUYKO OCTBAPUBAIE ITPOr'PAMA

Ha 104eTKy CBAKE TeMe YUCHHKE YTIO3HATH CA LIH/BEBHMA H HCXOHMA,MIAHOM PAZa W HAYHHIMA OLCHHHBAIA.

Tlpenmer ce peannsyje Kpo3 TEOPHjCKY HACTABY y YUHOHHLIM NIPH Y€MY Ce OJlesbetbe He e/ Ha rpyne. [Ipenopyuenn 6poj uacosa no Temama je crienehu:
o OCHOBHH 0jMOBH eKostoruje (8 uacoBa)

Y0BEKOB OAHOC NPeMa JKHBOTHO] CpeaHHH (aHTponorekH haktop) (8 yacosa)
Saraberse 1 Tokeukosoruja (8 acoa)

Sarahusarbe 1 saurTiTa Basnyxa (14 vacosa)

SarahuBarbe 1 3aUITHTa BOJ Kao KHBOTHOT pecypea (8 wacosa)

Sarahusarbe 1 3auITHTa 3eMbHUITA (8 YacoBa)

PaanoaxTBHO 3arahuBare 1 3aurTHTa (6 4acosa)

Sarahusarbe 1 3aurTiTa xparie (6 yacosa)

TpaBo 1 3aKOHCKa peryIaTHBa 3a JALITHTY KHBOTHE cpeauHe (4 uaca)
MOHHTOpHHI CHCTEM H 3awrTHTa npHpoe(4 uaca).

TIpUIMKOM peasiuaaLije Tema OCTOHHTH Ce Ha Ipe/3HAbA yueHHKa w3 pusnke, xemuje 1 Guostoruje. TTperopyka je Jia ce HABOZIE NPHMEPH W3 PAKCE ¢a N0CeGHHM aKIEHTOM
Ha 3araljerse )KHBOTHE CPEIMHE HHIYCTPH]CKUM OTMAIOM.





image9.png
M3Gop meTona n obmka paja 3a cBaky Temy oapehyje HaCTaBHHK y 3aBHCHOCTH O/l HACTABHHX CaJpskaja, CTIOCOOHOCTH M NoTpeda yueHHKa, MaTepHjaHHX H APYTHX yCIoBa.
KopucTuTy Bepbante MeTozie (METOIa YCMEHOT H3/laraka M /IMjaloliika METO/1a), METO/Ie IGMOHCTpalIHje, TEKCTYalHO-HiIyCTpaTHBHE MeToze. [Tpenioxkenn obanum pasa cy
ponTanuu, paay rpynu, pay napy, uHauskayainu paz. Takohe, nperopyka je npuMeHa npojekTHe HacTaBe, a Heke Of TeMa MOry GHTH: pelHKIaka OTHaJHOT MaTepHjajia
Y MHJLYCTPH]H; OAPIKMBH Pa3Boj W MHaycTpuja 4.0.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLEKLUBAIE YUEHUKA

'V HacTaBu OpHjeHTHCAHOj Ka I0CTH3atby MCXOJIa NIPaTe ce W BPE/IHYjy NPoLiec HacTaBe U yuera, nocturtyha yuenuka (poaykTH yuera) u conctenu paa. Hacraumk tpeba
KOHTHHYMPAHO /1a MPAaTH HAMPE/IaK YUCHHKA, KOjH CE OT7Ie/Ia y HAUMHY Ha KOjH yUCHHLH NapTHLIMIHPAjy, KaKo NPHKYTbajy NOJaTKe, Kako apryMeHTYjy, eBalyupajy,
JoKyMmenTyjy 1. JTa GH BpeitHoBarke G110 OGJEKTHBHO My (YHKUM]H Yuierba, HOTPEGHO je YCKAAMTH HHBOE HCXO/IA M HAUHHE OLICHHBATbA.

CyMaTHBHO OLeUBaILE je BpeaHOBaMe MocTHTHyha yueHHKa Ha Kpajy cRake peanH3oBate Teme. CyMaTHBHE OlHE ce 00Hjajy H3 KOHTPOTHHX WTH THCMEHUX PafoBa,
TECTOBA, YCMEHOT MCTIMTHBAHA, CAMOCTAIHUX WM FPYTIHHX Pa/loBA yUeHHKa.

V (opMaTHBHOM BpeHOBAbY HACTABHHMK O TPeGaso 1a MPOMOBHIIE IPYMHH MjA/Ior, 1a KOPHCTH MHTakba 1a OM reHepHcao noiatke U3 haukux uieja, anu u 1a moMorHe
paseoj haukux uieja, naje yuenuumuma nosparne unopmaimje, a nosparue uxdopmaimje 106MjeHe 011 yueHHKa KOPHCTH J1a IPUIIATO/IM TO/lyuaBatbe, oxpabpyje yueHuke 1a
ouerbyjy KBamuTeT cBor paga. M360p uHcTpymenTa 3a (pOpMAaTHBHO BPEHOBAIbE 3aBUCH O/l BPCTE AKTUBHOCTH KOja ce BpeaHyje. Kaza je y nutamwy Hip. npaktuuan pag
(THMCKH pajt, NIPOjeKTHA HACTABa, TEPEHCKA HACTABA H CAHUHO) MOYKE Ce PHMEHHTH YeK JHCTa Y KOjoj Cy NpHKa3aHH HHBOM NoCTHIHyha yueHHKa ca nokasatesuva
MCTIYI@HOCTH, & HACTABHHUK TPeGa /1a 03HaUM NI0Ka3aTeb KOjH OroBapa NoHallary y4eHHKa.
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Hazus npeavera: TEXHUYKO OPTAIBE CA HALIPTHOM TEOMETPHJOM

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacrasa y 60Ky VkynHo
1 0 148 0 0 148
2. IMJBEBU YUEA:
~ OcnocobmaBatbe yueHika fa camocTanHo uspahyje jeanocTasie Texuuuke uprese nomohy npuGopa
~ Ocnocob:baBatbe yHeHHKa 1a CAMOCTAHO YHTA TEXHHUKE LpTEnRe
- Pa3Bujarbe TAUHOCT, YPEAHOCTH M NPELIM3HOCTH KOJ1 yUCHHKA
3. TEME, UCXO/IH, IIPENNOPYYEHH CAJIPJKAJA U K/bYUYHHU ITOJMOBHU CAJIPAKAJA

Paspen: Ipsn
Toamutbn Gony yacoa: Bexbe: 148 uacosa;

TEMA

HCXOaU

IMo 3aBpiietky Teme yueHuk he GUTH y cTamwy fa:

TPENIOPYYEHH CAJIPIKAJH / KJIbYYHH TOJMOBH
CAAPKAJA

CTangapau M TeXHHUKH LIPTEX

KOPHCTH MPHGOP 3 TEXHUUKO LIPTAIbE
n3abepe cTaHiap/iHy pasmepy., THIOBE JMHHKja U hopmaT uprexa
onabepe ¥ MOMyHH 3ar/IaBjbe U O3HAYN TEXHUUKH LIPTEXK

No3Haje CTaH/ap/e U HHXOBY NPHUMEHY

upra y pasmepu

Marepujan u npudop 3a paa

Cranapausaumja v cTanapau

Bpere, hopMaTi, 03HAUABAILE 1 NAKOBAME TEXHHUKHX LIpTeRa
Pasmepa

Tunosu u 1ebbUHE TUHKjA

3arnaesba v cacTaBHULE

Teomerpujcko LpTarbe

W3BeJle OCHOBHE F€OMETPHjCKE KOHCTPYKIIHje Y PaBHH
KOHCTPYHLIE NapaieHe i HOpMAHe NpaBe

KOHCTpYHIIIE CHMETpaJie /Iy’kH H YIiioBa

criaja reoMeTpHjCKe eieMeHTe JlyKOM 3a[aTor NoaynpeyHHKa
KOHCTPYHIIIE NIPABHIIHE MHOIOYIIIOBE

OcHOBHE reoMeTpHjcKe KOHCTpYKLMje: napasesie, HopMajie,
CHMeTpale Iy)kH H yria

Kpuse nunuje

Cnajaibe KpHBHX M NPAaBHX JIMHUjA

KOHCTpyKIHMja NpaBUIHMX MHOTOYTJI0BA

Hauprha reomerphja

TpenosHa W pasiikkyje BpCTe npojeKiinja

HAUPTa OPTOrOHAIHY NPOjEKLM]Y jeaHe U BHLIE TauaKa Ha jeany
paBaH

HaupTa HopMaHy (OPTOroHaHy) NpojeKuHjy jeaHe u BuiLE
Tauaka Ha B paBHH

HaUpTa HoOpMaJIHY (OPTOrOHAJIHY) NPOjeKLKM]Y je/iHe U BHILe
TauaKka Ha TPH PaBHH

HAUPTA NPOjeKLH]y PaBHH Ha paBaH

Bpcre npojuumparsa

OpujenTaimja y NpocTopy, KBaJpaHTH H OKTAHTH
OpTOroHANHO MPOjHLIMPakbe, NOTMIC/IH, H3MIEH H HXOB
pacropen

Tlpojuumparse Tauke

TIpojuumparse yskiu- npase

TIpojHLMpatbe PABAHCKHX FCOMETPHJCKHX CIIHKA
Lprame tpelier u3ryiena Ha OCHOBY /1Ba jiata
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« pHKaKe PEAMETE Y OPTOFORATHIM MpojeKIava « Pasan, tparosn pann

o HLPTA H3OMETPHJCKH H3IIE HA OCHOBY NPABOYTIMX H3reAa | o AKCOHOMeTpHja (H3oMeTpHja)

IlpaBmia TEXHUUKOT LIPTakba ® KOTHpa €ICMEHTE NpeMa CTaHAapAMMa TEXHHUKOT LpTakba o Korupame
o yHece o3HaKe 32 ToTepaHLIMje Ha TEXHHYKHM LPTEKHMA o Tostepatiimje Ay>kHHa, YIi10Ba, 06IHKA H MONIONKA]a, CAOGOAHUX
® UMTa TEXHHYKE LPTEKE, AHATM3MPA UX, TUCKYTYje, youaBa Mepa

O3HauaBaibe CTamba NOBPLIK- KBaTHTeTa 0OpaljeHUX MoBpLIM
[peceun MauMHCKUX neoBa

L{pratbe MAMHCKHX eNleMeHaTa

UYuTaibe, IMCKYTOBAILE H aHAIM3a TEXHHUKHX LIPTEKA
CKMUMpalbe U HeroBa yJora y TeXHHYKOM LpTaky

Llprame npema 3a1aTiM JHMEH3HjamMa

H3pana upresxa netaba

Liprarbe jeIHOCTaBHUjUX CKII0NOBa

IpeLKe H HCNIPaBsba nX

® CKHLMPA M HALPTA jeIHOCTABHH]E IEIOBE Y MPECeKy

e Haupra npejamere koju ce 06palyjy nocrynumuma pyune obpaze,
CTPYratbeM CroJballiiHX MOBPLIMHA, FIOJAeM PABHHX
NOBPLIMHA, GPyIlEHeM PABHUX MOBPIIKHA, CTPYTaIeM,
rI0/abeM U GpyLueem npema 3a1aTiM AMMeH3HjamMa i
NO3HATHM TEXHUUKMM LIpTERMMA

4. YOIYTCTBO 3A JIUJIAKTUYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha noueTky cpake TeMe yueHHKe YTO3HaTH Ca LIM/beBUMA H HCXOIMMA, MUIAHOM Pajia i HAUMHHMA OLeHHBatba.

Tpeamer ce peanusyje kpo3 BexkGe y KaGUHETY 3a TEXHHUKO LpTatbe. [IPUIMKOM OCTBapHBaba IPOrpaMa Oesbetbe ce e/ Ha rpyne 10 15 yuenuka. [penopyuenn 6poj yacosa
1o Temama je crenehiu:

o Cranmapam M TeXHHUKHM 1pTex (12 yacosa)

« Teomerpujcko uprame (18 yacosa)

« HauprHa reoverpuja (40 uacosa)

o Tlpasusia texHuukor uprata (78 yacosa).

Tpuarkom peanusaiiije TeMa OCIIOHUTH Ce Ha Npe/I3Hatba yUeHHKa U3 MaTeMaTHKe H TeXHHKE M TeXHOJIOTHje U3 OCHOBHE Likosie. [Tpenopyka je 1a ce npHIMKOM OCTBapHBaba
nporpama u3pabyjy 3ajaun koju he ce MpUMEHMBATH y NPAKTHYHO] HACTABM M CTPYdHWM MpeaMeTHMa. KOPHCTHTH caBpemeHa HacTaBHa CPe/CTBa W oaroapajyhe
KOMIIjyTepeKe fnporpame.

W3Gop MeTona u 061uKa pazia 3a cBaky TeMy oapeljyje HACTaBHUK y 3aBHCHOCTH O/l HACTABHHX Ca/PXKaja, COCOGHOCTH M NOTpeGa yueHHKa, MaTepHjalHuX H APYTHX yc/ioBa.
Kopucruti BepbanHe MeTojle (METo/1a yCMEHOT M3Jlarara M Mjalolika MeTo/1a), METO/e IeMOHCTPALHje, TEKCTYaIHO-HIyCTPATHBHE METO/e, MeToje rpaguuKHX pasosa.
Tpennoyent o6MLM paja ¢y GPOHTAIHH, pajLy TPYIH, pail y napy, HHAMBHAYIHH pajl.

V ToKy peanusaimje nporpama noTpeGHo je U3paanTH YeTHpH rpaduuka pana u3 cneaehux obnactu:

o I rpaduuky pan: CTanaapan 1 TeXHHUKH LPTEXH

o Il rpaduuku pan: FeomeTpHjcko upTame

o 1l rpaduuku pan: U3pama uptesa netasba (Mpeceit, KOTHparbe, ToIepaHLMje  KBaTUTET 0Gpaze)

o IV rpamuky pan: Lprawe u paspaja LpTeka CKIONA HA OCHOBY CKHLIE CKIOMNA.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YUEHUKA
'V HacTaBu OpHjEHTHCAHO) Ka IOCTH3aky HCXOA mpate ce u BPE/IHYjy MPOLIEC HACTABE H YueHa, nocruruyha YUeHHKa (npo;(ylrm yuewa) u concTaenu paa. Hacrauuk Tpe6a

KOHTHHYHPAHO Jla TIpATW HANPE/IaK YHeHHKa, KOjM Ce OIeNa y HauMHy Ha KOjM YHeHHUN NapTMUMIMpajy, Kako NPUKYIUbajy NOjaTKe, Kako apryMeHtyjy, esaiyupajy,
nokyMeHTyjy uTa. Jla Gu BpeaHOBake G610 0GjeKTHBHO H Y DyHKIMjH yuera, MOTPeGHO je YCKIaMTH HHBOE HCXO0/A H HAUMHE OLICHHBAMA.
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CymaTuBHO ouemHBarbe je BpeaHoBate noctHriyha yuenuka Ha kpajy ceake peatusoane Teme. CyMaTHBHE oLieHe ce J00Hjajy H3 KOHTPOHHX WM HCMEHHX PajoBa,
rpadMuUKMX PajioBa, TECTOBA, YCMEHOT HCTIUTHBAkbA, CAMOCTA/IHUX WM FPYITHUX PajloBa YUCHHKA.

Y (OPMATHBHOM BPEaHOBaKY HACTABHHK GM TPEGATO A POMOBHIIE FPYIIHH AMJATIOT, 1a KOPUCTH MHTaIa J1a GH reHepHcao noaTke 3 Haukux HACja, ank H 1a MOMOTHE
pasBoj haukux Hieja, naje yueHHLMA NOBpATHE MH(OPMALMje, a NOBpATHE MHGOPMALHje A06H]eHE 01 yueHHKA KOPHCTH /1a PWIArO/IN MO/lyYaBathe, OXPaOpyje yUeHHKe 1a
ouemyjy KauTer cgor paaa. M360p uncTpymenTa 3a OpMaTHBHO BPEIHOBAE 3aBUCH O/l BPCTE aKTHBHOCTH KOja ce Bpe/Hyje.
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Hasus npeamera: MAIIMHCKU MATEPUJAJIA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTaBa Beskbe

TpakTHuHa HacTaBa

Hacrasa y 610Ky

VikynHo

1

0 0

0 74

2. LIJbEBU YUEA:

~ CTuuare 3Haiba 0 CBOJCTBHMA MAIINHCKHX MaTCpHjata

~ Cruuaie 3Haba 0 BPCTAMA H KAPAKTEPHCTHKAMA TEXHHUKOT FBOADa, ueiHKa, 050jeHuX MeTala u HemeTana

- Cruuarbe 3Harba 0 BpCTaMa TePMHUKE H XeMHjCKOTepMUUKe 0bpazie MaTepHjana
— Paseujarbe CIOCOGHOCTH 32 NPHMEHY 3HAILA O MALIMHCKMM MATEPHJATMMA y TIPAKCH

3. TEME, HCXO/IH, TPENTOPYYEHHU CAJIPKAJUA U K/JbYYHH ITIOJMOBH CAJIPKAJA

Paspen: Mpsn

Toauuibn ponn vacosa: Teopuja: 74 uacosa:

TEMA

HUCXOH
Io 3aBpuieTky Teme ydyeHuk fie OUTH y cTamy Ja:

NPENOPYYEHU CAAPKAJH / KJbYYHHU IOJMOBHA
CAIPKAJA

CBojcTBa MalIMHCKHX MaTepHjaia

HaBeJIe 3Hauaj M NojIely MAIIMHCKHX MaTepHjasia
ONMLLIE XeMUjeKa CBOjCTBA MaTepHjana
ofjackh Q3K 1 MexaHHUKa CBOJCTBA MaTepHjata

PAsTHKyje nojam Mace, TEKHHE, TEMTIEPaType TOMberba,
€JIEKTPHUHE H TOTLIOTHE NPOBOLHBOCTH MaTepHjaia

OuMTa BPE/IHOCT 3aTe3He uBpeTohe, TBpOhe M XKMIABOCTH ca
JMjarpama Wiu 13 TaGesia ¥ CXBaTH IbHXOB PeJl BeHYHHA
TPEnos3Ha OCHOBHE METO/IE HCTTMTHBAMA MEXaHHUKHX,
TEXHOJIOUIKHX M XeMH]CKHX CBOjCTaBA MaTepHjaia

® HCMUTA CBOJCTBA MaTepHjana y 1aboparopuju
© Habpoju OCHOBHA TEXHOJOLIKA CBOjCTBA MAaTEPHja/ia K CXO/IHO TOMe

noroHocT 3a oapeheny Bpety oGpaje

TpenosHa nojasy M WTETHOCT KOPO3Hje KOJL METAIHHUX NPOH3BOAA

PA3HKYje HAuMHE 3ALITHTE O/l KOPO3Hje

3Havaj, NojieNla 1 BpCTa MAlIMHCKMX MaTepHjaia
XeMmujcka cBOjcTBa MaTepHjaia

Du3nyKa CBOjCTBA MaTepHjaia

MexaHHUKa CBOjCTBA MaTepHjasa

McnuTHBarbe MeXaHHUKHX CBOjCTABa MaTepHjaia
TexHOOWIKA CBOjCTBA MaTepHjaia
TeXHOIOUIKA HCTIMTHBAA MaTepHjaia
HenuTnsama matepujania Ge3 pasaparba
Koposuja u 3aurtira Matepmjana o Koposuje

e e e e 000 0
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CrpykTypa MeTana u aerypa

ONHLIIE MOHOKPHCTAIIHH, TOAMKPHCTAIHM H aMOP(QHH 00K
vatephjaia

NIOPE/IM OCHOBHE THINOBE KPHCTANHHX PELIETKH KO MeTana
JepMHHLIE NPOLEC KPUCTATM3AUM]E M HaLpTa Aujarpam Xiaherba
OMHILe CBE OCTasle THIIOBE Jerypa 6e3 upTara Aujarpama 1
ounTasara cactasa dase

AMOPOHM H KpHCTAHH MaTepHjaTH
Kpucranna rpaha varepujaa
Tpottec kpucTan3aumje

Kpucranm serypa

Texnmixo reoxhe

HaBe/ie OCHOBHA CBOJCTBA XEMMCKH YHCTOr Fe W OnHIlie nojae
npu sarpesaby 1 xnahersy

HaBeJle CTpy4He TepMUHONOrHje y Besu Fe

HaBe/Ie OCHOBHE CBOJCTBA CHPOBOT rBoykha

HaBe/ie OCHOBHA CBOjCTBA MBEHOT BOKNa M yTULaj npHMeca Ha
HEroB KBATHTET

onuiIe MOCTynaK 100Hjarba CHBOT JMBa

o ofjacHu cBOjcTBa H MOTYNHOCTH NpUMeHe CHBOT JIHBA

TpenosHa ocTasle BpCTe JIMBEHOT rBoskha M HHXOBY NPHMEHY Y
npakcu

o Xewnjoxn uncto Fe
« Cuposo reoxhe
o Jluseno reoxde

Yennk HaBe/le OCHOBHA CBOJCTBA UelHKa ® Uenmk, CBOjCTBA H BpCTE
o OBjaCHM YTHLLa] YIJbeHHKA HA MEXAHHUKE KAPAKTEPUCTHKE deluka | o OsHauaparbe yenuka no SRPS(ISO,DIN,GOST..)
HaBe/le YTHLaje CTalHUX M Jierupajyhnx enevenara Ha cBojcTsa o KOHCTPYKTUHOHH YeHLH
yenuKa o Anathu yenuum
niaeHTH(HKYje o3Hake yesmnka no SRPS * Tepne nerype
HaBe/ie KIacH(pUKALIM]y YeMKA Ha KOHCTPYKIMOHE H anlaTHe
uesiKe
o onuie HamMeHy Hajuewhe KopuiheHHX BpCTa Yenuka
npuMenn orosapajyhe Bpere uesuka y npakcu
TepMmuuKa 1 TEDMOXEMHjCKA objacHu 3Hauaj TepMuyKe 0bpajie Ha NPOMEHy CTPYKTYpe o Tlojam, 3a7aTaK 1 PesKUMH TEpMHUKe obpaje
obpana merana MaTepujana H HeroBHX MeXaHHUYKHX CBOjCTaBa * JKapeme
1penosHa OCHOBHE BHIIOBE TEPMHUKE O0pa/ie H NOCTYINKe o Kameme
n3sohema o Hopmanusauuja, OTrymTame H nogosbliaBambe
HaBeJle Koje Ce BpCTe uesuka noasprasajy oapehenoj Bpetu o Tepmoxemujcka obpaja
TepMuuKe obpaze
0GjacHM KaKo ce Metbajy MeXaHHuKe KapaKTepHCTHKE YeuKa Npu
Pa3IMUMTHM BPCTaMa TepMHUKe obpaje
Npeno3Ha nocTynke TepMoxemujcke obpae
HaBe/Ie 3alTO W Kajla Ce NPUMEIbY]y Toje/InHe BpcTe
‘TepMoxemHjcke obpaze
OBojern vetann W HevieTann onmme pasanKy w3vehy TakuX U TEUIKHX 060jCHUX MeTana « Jlaki v TCLIKH 0DOJCHH METATH H HHHXOBE JIeType
npenosHa o3HAuABatbe Jerype 0GOjeHNX MeTaa « Osnauasatbe Jerypa oGojeHUX MeTana
HaBesle CBOJCTBA H NPHMEHY OCHOBHHX JIerypa 6akpa, anyMuHHjyma | o Baxap i merose erype
W MarHesujyma © AllyMUHHjyM H IeroBe Jierype
IpenosHa OCHOBHE Jierype npema Goju i crieunpuuHoj rycTunu « Octanm 060jeHH MeTamy u ferype
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« TI03Ha}e OCHOBHE BPCTE MAACTAUHIX Maca  Thactwinn warepujani
o TNperosHa ocHOBHE BpCTE MasHBa Koje ce KopHeTe y MamHcTBy | o Masusa

4. YIIVTCTBO 3A JMJAKTHYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouerky cBake TeMe yueHHKe YMO3HATH Ca LIM/bEBHMA H HCXOIMMA, MJTAHOM Pajia M HAYMHKMa olerHBama. [IpeaMer ce peansyje Kpo3 TEOPHJCKY HACTaBY Y yUHOHHLIH,
CreUMjaTM30BaH0] yUHOHHIM WIH 0AroBapajyhem KaGUHETY MpH uemy ce ofesberbe He aenu Ha rpyne. TIpenopyuenu Gpoj uacosa no Temama je cieaehu:

« Coojetra MawmHekux vatepmjana (16 acosa)

« Crpykrypa merana u nerypa (6 uacora)

« Texumuko reoxhe (12 uacosa)

o Yemuk (16 yacosa)

Tepmmua 1 Tepmoxemujeka obpaa (10 4
O6ojenn metanu  Hemeranu (14 yacosa)

coBa)

.

Tlpunukom peasinzalidje TemMa OCJIOHHTH Ce Ha Mpe/3Hatba yueHnKka 13 Gusnke 1 xemuje. [Ipenopyka je 1a ce o6nact MeToae HCnUTHBaKA CBOjCTBA MAaTEPHjaia y OKBUPY
Teme CBojeTBa MALIMHCKMX MaTepHjajia peaiusyje NpakTHUHO Y crielujain3oBanoj yuronuum. Cnenehe canpskaje: Bpere TexHuukor reoskha, serype obojennx merana,
HemeTanu objalaBath y3 nomoh yzopaka.

MHCHCTHPATH HA CHCTEMATHYHOCTH M IPUMEHH CTEUCHHX 3HAMA Y IIPAKCH.

H3Gop mMetoa 1 06inKa pajia 3a cBaky TeMy opeljyje HACTABHHK Y 3aBHCHOCTH O/l HACTABHHX Ca/pyaja, CIOCOGHOCTH M NMOTPeGa yUeHHKA, MATEPHjallHUX M APYTHX YC/IOBa.
KopHceTuTH Bepante MeToe (MEeToN1a yCMEHOT HaJlarara H Ajaliolika MeTO/1a), METO/E ASMOHCTPALH]E, TEKCTYaIHO-HITyCTPATHBHE METO/IE, TaG0PaToPHjCKe METOJE.
Tpeioskenn oGMIM paja cy GpOHTATHH, Pajl'y FPYNH, Pajly Napy, HHAHBHIYATHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

'V HacTaBH OpHjEHTHCAHOj Ka I0CTH3alby HCXO/Ia MpaTe ce W BPe/IHYjy Npoliec HacTaBe U yuerba, nocturiyha ydenuka (MpoayKkTu yuera) u concrsenu pai. Hacrashuk tpeba
KOHTHHYMPAHO J1a MPATH HaNPE/Iak YICHHKA, KOjH CE OJIe/1a y HauMHy Ha KOjH YUCHHLH NapTHLMITHPA]y, Kako NPHKYIIbajy NofaTKe, Kako apryMeHTY]y, eBaiyHupajy,
JoKyMeHTYjy L. Jla Gu BpeHoBakbe GHilo 0GjeKTUBHO My DYHKIMjH yuerba, NOTPEGHO je yCKIIAIMTH HHBOE MCXO0/1a M HAUNHE OLICHHBakA.

CyMaTHBHO OLCHHBAIbE j¢ BPE/HOBakbe NOCTHIHYha yueHHKa Ha Kpajy cBake peanu3oBane Teme. CyMaTHBHE OLCHE ce I0GHjajy M3 KOHTPOIHHX WiIM THCMEHHX PazioBa,
TECTOBA, YCMEHOT HCTIMTHBAH:A, CAMOCTAIHHX WM IPYTIHHX PA/I0BA yUeHHKA.

V opMaTHBHOM Bpe/HOBatbY HACTABHUK GH TpeGaslo 1a NPOMOBHLLE IPYTIHH AMjasior, a KOPHCTH NHTatba 1a 61 reHepHcao MojiaTke U3 haukux uaeja, anu v 1a nomore
pasBoj haukux uieja, 1aje yueHuimMma nospatHe uHgopmatuje, a nopparte nudopmalmje 106HjeHe 0/1 yueHHKa KOPHCTH J1a IPHIArO/IM Moy uaBatbe, oXpabpyje yueHuke 1a
oueibyjy KsanuTer cBor pana. M36op HHCTPymeHTa 32 JopMaTHBHO BPEHOBAILE 3aBUCH O/l BPCTE aKTHBHOCTH Koja e Bpeyje.
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Hasus npeavera: MEXAHUKA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa

Hacraga y 6ioky VikynHo

1 37 37 0

0 74

2. LIJbEBU YUEA:

- PasymeBaie OCHOBHHX 3KOHA W IPHHLMNA CTATHKE
- Cruuaie 3naiva 3a pewasare npodJema pasHoTexe crariukn onepehennx Teaa

- CTuuare 3Haba 0 akCHOMaMa CTaTHKe, CHCTEMHMMA CHJIA Y PAaBHH, YCJIOBHMA HHXOBE PABHOTEIKE, TS/KUIITY H TPCIbY

- CrTuuare 3Hama o PasTHINTHM METOZIaMa petliaBatba MpodIema y CTaTii
- Ilpnmena 3uama cTaTike y MpoLIECY YCBajaiba Cajipikaja CTPYUHHX NpeaMeTa

- Pa3eujarbe JIOrMUKOr MULILIbEHA U pacylHBatba U CHCTEMATUYHOCTH Y PelliaBatby TEXHHUKUX npobiema

- Pa3Bujame caMOCTaHOCTH Y pajly, CMMC/Ia 3a TAUHOCT M NPELM3HOCT Y pajy
3. TEME, UCXO/I1, IIPENNOPYYEHH CAJIPJKAJA U K/JbYYHHU IMTOJMOBH CAJIPAKAJA

Paspen: Mpsu
Toauuiby ponz vacosa: Teopuja: 37 uacosa: Bexbe: 37 uacosa;

UCXoamn TPENIOPYYEHU CAJIPIKAJA / KJbYYHHU NOJMOBHA
TEMA
Ilo 3aBpuieTKy Teme yueHHK he GHTH y cTamy ja: CAIPIKAJA
(OCHOBHH TOJMOBH Y CTATHIH © JIeQUHMIIC CTATHKY KAO 160 MEXaHHKE M O0jacHH HeH 3Hauajy | o [lojaM M nojena MexaHHKe, 3Hauaj MCXaHUKE
TexHHLM o Bpcre Tesiay Mexanuuu
© pasnvKyje BPCTe TeNa y MeXaHHUHM Kao W 3Hauaj yBoherba o [lojam 1 BpcTe CHIIA, CHCTEMH CHTa
NpeTNoCTaBKe KpyTOCTH Tesla o AKcHoMme CTaTHKe
o Jedunnue W MACHTH]HKYjE CHITy Kao nocieauity MelycoGHor o Bese u peakumje Besa
JIeN0BAa MATEPHjATHIX Tea M y3POK MPOMEHE KpeTata Tesia
o JeHHHILE CHCTEM CHIIa M Pa3JIKYje Pa3iMunTe CHCTEME CHla
©  HaBe/le AKCHOME CTAaTHKe
o Jedunmie Besy, HAGPOjH BPCTE BE3a H MPETTIOCTABH HHXOBE
peaximje
o u3pauyma peakuuje Be3a Ha KOHKDETHUM MpHMEpHMA
CHCTeM Cyvebenix cna y « JIeQUIHLIe CHOTEM CyUesbeHX CHta y pasHi o Tpaduuky NoCTyNUM claraia u pasiarara ciia
paBim o W3BPIIM PAGUUKO U AHATMTHUKO CATAME CHCTEMA Cyde/beHuX | o ['pauuki YCTIOB PABHOTENKE, TEOPEMA O TPH HENapasielHe
cunay paBHK cune
o AHAJHTHUKH NPEACTABH CHT o AHINTHYKH HAUMH IPSACTABIBALA CHIE
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« TIPHMCHH TPaGHUIKH yCIIOB H aHATHTHIKE YCIOBE PABHOTERE
CHCTEMa Cyue/beHHX CHIIa Ha KOHKPETHHM NPHMEpHMa

© asNoKU CHTY HA KOMIIOHEHTE

o OGjachH nojam MoMeNTa cHJle 3a TauKy

e npuMeHoM BapumoHOBE Teopeme opeln MOMEHT CHCTeMa CHila
32 3a7aTy TAuKy

AHaIMTHUKH NI0CTY Ak Clarata chia

AHATHTHUKH YCIIOBH PABHOTEHE CHCTEMA CYUCHEHHX CHIA Y
pashn

MowmeHT cusie 3a Tauky

BapHHs0HO0Ba Teopema

CHeTem niapatenux cha y
pasiu

* npenosHa u AeuHHMIIE CHCTEM NapaieHuX CHila y paBHH
OJIpeIH PE3YITAHTY JIBE NAPATEIHE CHIIE HCTHX U CYNPOTHHX
cmepoBa

Cnararse /1Be napasiesiHe cujie y paBHu (MCTHX M CYNPOTHUX
cMepoBa)
Chiper cita M MOMEHT cripera

o JedmHHLIE cMIper M MOMEHT cripera
CucTeM NPOU3BOJBHUX CHAA Y *  YOuH M Je)HHHMILE CHCTEM NPOU3BOJLHHX CHJIA Y PABHH o Teopema 0 napasesHoM MpeHoLIekbY CHile
paBH1 ® NPUMEHH TEOpeMy O NapaesiHOM MPeHOLIekY CHile e Pejykumja cuiie M cucTema cuiia Ha Tauky
® MpHKaKe CHCTEME CHJIa Y PABHH M CBEJIE Ha MPOCTHjH OG/IHK, e [1aBHHM BEKTOP H IJIABHH MOMEHT
PAdUUKHM U AHATHTHUKIM NyTem « VCI0BH PABHOTESKE CHCTEMA NPOM3BOJLHIX CHIIA Y PaBHU
OnHiLIE PABHOTEIKY Te/Ia NOJ Ae/I0BABLEM CHIA
JlepHHUILIE MOMEHT CHJIE M CTIPEra CHIIa Kao Mepy oBpTHOr
KpeTarba Tena
® peluy npocTuje npodieMe y BE3H MOMEHTA CHJIE U CrIpera chia
© TIOCTaBH yC/IOBE PABHOTEKE CHCTEMA NPOH3BOSLHUX CHIIA Y PABHH
Texuure o JepHHHLIE NOjaM TEKHIITA o Tlojam TexuTa
©  QHQIMTHYKH O/IPE/IH OJIOXKA] TEHKHIUTA XOMOTCHHX Tesa, o OnpehuBarbe MosIoKaja TEHKUIITA XOMOTCHHX Teia
PaBaHCKUX (JUrypa U paBaHCKHMX JIMHHKja *  AHaIMTUKHM NOCTYNaK o/ipeliparba nosokaja TexuuITa
o npumenom [lanoc — [y1MHOBUX Teopema ONpeH NOBPUIHHY paBaHCKHX (urypa
OBPTHOT Tesia HaCTasIor OOPTakbeM paBaHCKe JIMHHKjE OKO Oce H o AHaIMTHUKM NOCTYNaK o/ipeluBarba nojiozkaja TexHMIITa
3anpeMuHy 0GPTHOT Tela HACTAZIOr OGPTalbeM paBaHCKe (Hrype paBaHCKe JHHHjE
OKO Oce o [Manoc — I'ynaunose Teopeme
Papancki Hocaun o npenosta n ACHHHILE BPCTE PaBaHCKAX Hocaua « Tlojaw H BpCTE paBanCKHX HOCAYA
© O/Ipe/IM peakiuje Be3a PABAHCKHX HOCaua o Bpcre onmepehersa myHHX paBaHCKMX Hocaua
® HALPTa CTATHYKE Hjarpame 3aaTHX PaBaHCKHX HOcaya * AHanMTHUKM MOCTYNak oapehuBarba peakiija Be3a npocte
onrepehemx pasTuuMTHM KoMGHHaLHjava onTepeherba rpene
o AHanMTHUKM NoCTynak oapehuBarba peakumja Besa rpejie ca
npernycTowm (npenycruva)
o Ospelyuparse peakumja yisbeurtersa konsose
o CraTuuku aujarpamMu npocte rpeae
«  CraTHuKH aujarpamH rpeze ca nperycTou (nperycrima)
o CraTuuky aujarpamMu KoHsone
Tpere « pasnukyje BpcTe Tperwa « Tlojavi Tpersa M BpCTE Tperba
o HaBejE KAPAKTEPHCTHUHE PHMEDE NIO3MTHBHOL U HEraTHBHOT o Tpetbe KIM3AbA 1 TPEIbE KOTPIbAIbA
JIejCTBA TPeHba M3 MALIMHCKE TEXHHKE o KyJiOHOB 3aKOH Tpea
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4. YIIYTCTBO 3A TUAAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOTPAMA
Ha noueTky cBake TeMe yueHHKe YNIO3HATH ca IJbEBHMA M MCXOJIMMA HACTABE, OJIHOCHO Yuerba, IIAHOM Pajia M HAUMHHMA OllekHBakba. TIpe/IMET ce peanusyje Kpo3 TEOpHjcKy
HacTaBy M BeXOE y yUHMOHHLM H CIIEUMjaIn30BaH0]j yuronnun. Ojiesberbe ce JIesn Ha rpynie 10 15 yueHnKa npuiinkom peanusaumje BesxkGu. [lperopyka y opraHusaimju Hactase
je 21a ce HaM3MEHHYHO N0 HeJlesbaMa Peau3yje 1BOYAc TEOpHje W BEKOH.
Tpenopyuen 6poj uacoa no Temama je cieaehu:

®  OCHOBHH N0OjMOBH Y cTaTHuM (4 yaca)
CHeTem cyuesmennx cuna y pasim (12 uacora)
CHCTeM napaselHmX chia y pasHH (8 4acosa)
CucreM NpousBoJbHUX cHia y pashu (10 yacosa)
Texuure (12 wacosa)
Papancku Hocauu (24 vaca)

o Tperbe (4 uaca)
TpHIMKOM peanusalifje MpeIveTa OCIIOHHTH Ce Ha NpEa3Haba yueHHKa M3 MaTemMaTHke H (usmke. [lpenopyka je 1a ce Kpos TeOpHjcKy HacTaBy 1ajy Teopujcka ofjaimera
KJbYUHHX TI0jMOBa M Cajipykaja y3 npUMepe W3 KOHKpEeTHe npakce, NoceGHO MallMHCKe, a Kpo3 4acoBe BexOM PaJIMTH KOHKpETHE 3ajaTke npumeibyjyhiu Teopujcka 3Harba.
TloTpeGHO je paauTH Ha KOHKPETHHM GpojualiM puMepHma, 10GHjeHe pesy iTate analu3upaTH, noacTahu yueHHKe Ha 10HOweIbe 3akubyyaka. ['ie roa je o moryhe noGujene
Ppe3yJITaTe NPOBEPABATH EKCTIEPHMEHTATHHM TTyTeM.
W3Gop MeTona u 061uKa pazia 3a cBaKy TeMy oapeljyje HaCTaBHHK y 3aBHCHOCTH O/l HACTABHHX Cajlpykaja, CTIOCOGHOCTH H NoTpeGa yueHuka, MaTepHjallHuX H APYruX yc/iosa.
Kopucrutn BepbanHe MeToe (METO/a YCMEHOT M3Jarama M Mjaolika METo/1a), METO/E IGMOHCTPALIMje, TEKCTYaIHO-HIyCTPATHBHE METO/E, MeToje rpauuKHX pajiosa.
Tpennoyent oMLK paja cy GPOHTATHH, Paiy TPYNH, paiy napy, HHAHBHIYaTHH pai.
TToTpeBHO je A HACTABHUK OCMHIILILABA 381aTKE MPEMA HUBOUMA 3HAA YUEHHKA H HHXOBHM MOryRHOCTHMA, a OTIepATHBHE M1AHOBE PAM HA MECCUHOM HUBOY KOKO GH HX
nlaKuwe npuiarol)aBao HanpeaoBary yueHHKa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YYUEHUKA

'V HacTaBH OpHjEHTHCAHO] Ka I0CTH3akby HCXO/IA TPaTe Ce M BPE/IHYjy MPOLIEC HACTABE M yuelba, NocTHrHyha yuennka (NMPOLyKTH yuera) u concTsenn pai. HactaBumk TpeGa
KOHTHHYHPAHO /Ia MpaTH Hanpeak yyeHuka, KOju Ce Orjiela y HauMHy Ha KOjH YYEeHWUM MapTHLMIWpajy, KaKo NMPHKYIbajy NoJaTKe, Kako apryMeHTyjy, eBanyupajy,
noKyMeHTYjy HTA. Jla Gi BpeaHOBakbe GHII0 0GJEKTHBHO My YHKLIMjH yueta, IOTPEGHO je yCKIAAHTH HHBOE HCXO/IA M HAYHHE OLCHHBAMA.

CyMaTHBHO OLieHBatbe je BpeHOBatbe nocTHriyha yueHnka Ha Kpajy cBake peanusopae Teme. CymaTHBHe oueHe ce 100Mjajy M3 KOHTPOJIHMX WM HCMEHHX PajoBa,
rpaMuKMX PajioBa, TECTOBA, YCMEHOT MCTMTHBAH:A, CAMOCTATHUX WIIH IPYTHHMX PafioBa yueHHKa.

Y (opMaTHBHOM BpeHOBatbY HACTABHMK GH TpeGano 1a NPOMOBHIIE IPYNHHU IMJAsIOr, 1a KOPHCTH NUTakba 1a OH reHepucao nojarke u3 haukux uieja, aim 1 J1a noMorHe
pa3Boj haukux uaeja, naje yueHuuuma nopparre nHdopmaumje, a nopparHe HHpopmaumje 106HjeHe 0/ yUCHHKA KOPHCTH 1a IPHIAro/iv NOlyuaBarse, oXpadpyje yueHnke a
oliekbyjy KBaMTET cBor paja. U360p MHCTPyMeHTa 32 hOPMATHBHO BPE/IHOBAHE 3aBUCH O/L BPCTE aKTUBHOCTH KOja ce BPE/IHyje.
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Hasus npeavera: TEXHUYKA ®U3UKA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

1

11 0 0

0 m

2. LIJbEBU YUEA:

— Tlpoay6rbuBatbe 3HAMA O OCHOBHHM OGMIACTHMA Y (PUBHL

~ PasywmeBarme (u3HKe Kao (yHIaMeHTaHe Hayke H CBETa KOjH HAC OKPYIKyje

- YcBajarbe NPaKTHYHHX 3Hakba M3 IMCLIMILTHHA KOje CY MPUMEH,HBE Y 06/1aCTH MalMHCTBA
~ Passujarbe HaBuKa 32 yBame 3PaBba H IPHAPIKABAMA MIEpA JAUITHTE Ha Aty

3. TEME, HCXO/IH, TPENTOPYYEHHU CAJIPKAJUA U K/JbYYHH ITIOJMOBH CAJIPKAJA

Paspen: Mpsn

Toauuibn ponn vacosa: Teopuja: 111 wacosa:

JleumHIIe NI0JMOBE KOJIMUMHA TOMLIOTE, YHY TPl
CHepruja, TOMJIOTHH KanaireT

Tosnaje 1. u 2. TIpHHLMN TEPMOAUHAMUKE U EHTPOTHjE
To3Haje NpHHLMN pajta TOIOTHHX ypehaja u npeTsaparba
eHepruje

TTo3Haje HAuHH IpEHOLIIEHba YHYTpaLlIIbe eHeprije

TEMA HUCXOa1 NPENIOPYYEHHU CAJIPIKAJH / KJbYYHHU [TIOJMOBH
Io 3aBpuieTky Teme yueHuk hie OUTH y cTamy Ja: CAZIPIKAJA
TepmoanHaMuKa Onuinie racHe 3aKoHe OCHOBHH NOjMOBH TEPMO/IMHAMHKE (TEPMO/IMHAMHUKH CHCTEM, CTakbhe

CHCTEMa, TEPMOJIMHAMUUKH NPOLIEC, NIOBPATHH W HEMOBPATHH MPOLIECH,
KPYIKHH 1poLiecH)
Boji-MaproToB 3akoH
Tej-JlucakoB 3akoH

IllapnoB 3akoH

Kosnuuuna Tonuiore.
VHyTpauita enepruja

Tpomena yHyTpauke cHeprije
TonoTHH KanauuteT
Anujabatcku npouec

TIpBH NPHHLIAN TePMOHHAMHKE
JIpyr# pUHLKN TEPMOHHAMHKE

XiupayaiiKa u nHeymarika

Pasnukyje Qusnixa ceojetsa prynna
OGjacHH 3averbe XHPOCTATHIKOT NPHTHCEKA
Pasiukyje BpCTe KpeTama TeuHoCTH

Jlemmulue: eHeprujy, pai, IPHTHCAK, TeMIIepaTypy,

BHCKO3HOCT dhiymia

Du3MIKa CBOJCTBA TEUHOCTH
Dusnua cBojcTBa racosa
XunapocraTika
- XMIPOCTATHUKH NPHTHCAK
- npurncak
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o Jledunme npotok duymnaa

« OGjachu jeanaunny kontHiymTeta, BephyJmjeny jennauny
1 Knanejpotoy jeanaunty

o Jlepunne xuapayauunm yaap (Hasezie npuMep HacTaka u
KaKo ce yonakara)

« Tosnaje npumeny [TackanioBor 1 ApXHMEOBOT 3aKoHa

o Tlpenosuaje XHapayaHuHe, elCKTPOXHAPAYIHUNE,
IIHEYMATCKe U e/IEKTPOITHEYMATCKE KOMIIOHEHTE

o Pasnukyje mymne npema NpUHLMITY paja

o Onwuie riaBHe 7108 PazHUUTHX MyMITH

« Pasnnkyje KoMIpecope Npema NPUHIHMY paria

o Onwuie raaeke /1e/10Be PasTMUMTHX KOMIpEcopa

o OGjacHu NPUHLMN pajia Pa3BOJHUKA

o Pasimkyje THIOBE BEHTIIA IPEMA NPHMEHM

o OGjacuu Teopujcke nocTaBke Mexanuke duiynaa Ha
yHKuMjH MymIie, KOMIPeCopa, XHApay IMYHe MallkHe,
XHMJIPOEHEPreTCKOr MOCTPOjetba i BosiHe TypOuHe

- noTHcak
o Kunemaruka u IMHaMHKa TEUHOCTH
- BpCTE KpeTamba TeYHOCTH
CTpyjarba TEYHOCTH MPOTOK
jeHauMHa KOHTHHYHTETa
bepHysujesa jenHaunna
XHApay/HUHH yJap
o Jeanaunna kontunyntera, Kianejponosa jeanaunsa
o Xusapaynuuxa npeca
o XHIPOCTATHUKH MPUTHCAK
o ATvoccepekn npuTHca, Gapoverap, Boji-MapuoTos 3akon
« Matomerpn
o Ilymne, nojam 1 BpcTe KIMMHAX M LCHTPUGBYTaTHUX MyMIH
« 3ynuacre nymne
o Xuspaynauuue Malinte
o XHIpoeHepreTcko nocTpojee, BojaHe TypouHe

Enexrpotexuuka

-Enektpocrarnka

o OGjacHu nojam HaenekTpucaHor Tesia 1 KyioHos 3akon

o OGjacHu 1ojam eIeKTPOCTATHIKOT 110Jba

o Jle(unuie jauuHy eICKTPHYHOT N10Jba, ENCKTPHIHH
TNOTEHLMjaJl U HANOH

o OGjacuu paznuky usmehy npososHika u u3onatopa y
€JIEKTPOCTATHUKOM 110JbY

o OGjacHu KanauuTeT KOHEH3aTOpa

-JepHocmepHa crpyja

OGjacHu nojaum jeiHocMepHe cTpyje

Jledunuine jauuny, cMep eleKTpHUHe cTpyje

Jledunuiie eneKTpuyHy OTNOPHOCT

OGjacn OMOB 3aK0H

Pazsinkyje eleMeHTe elIeKTPHYHOT KoJia

O6jacku npsu 1 apyru Kupxodos 3akoH

o OGjachu LlynioB 3akoH

« OGjachu nojam eneKTpHuHa cHara

o OGjacHH M10jMOBE €/IEKTPHYHH FeHEPaTop H
€/IEKTPOMOTOPHA CHIIA

-EnlekTpomarteTHsam

o Paznukyje MarHeTHO MOJbE M MarHeTHY HHAYKLM]Y

« OGjachu marueTnu dayke

o Jlepunuim dapajejes 3ak0H

o OGjachy camonHayKuHjy

-Enektpocrarika

CrpyKTypa MarepHje.

o TIpOBOAHHIM, NI0TyNPOBOAHHLA H H30JATOPH

TMojam HaenekTpucator Tena. Konnunxa enekTpuunteTa, AeGuHuumja
W jefuHHue;

Ilojam eneKTpUUHOr MoJba

Cuite y eIeKTPHUHOM T10JbY

Kynonos 3akoH. EneKTpHuiu MoTeHLMjan 1 eCKTPHUHH HaNoH
TMojam KanauuTHBHOCTH. KanatunTHBHOCT MII0YACTOr KOH/EH3aTOpa.
TNapanenHo, pe/iHo Be3Bare KOHICH3aTopa.

-JepHocmepHe cTpyje

o Tlojam jensocMephe cTpyje

o JauuHa eneKTpuuHe cTpyje

o Ilojam enekrpuyHor Kona

EJIeMeHTH eeKTPHUHOT Kosla

« Enexrpuuna otnopHoct. OTHOPHOCT NPOBOAHKKA.

o OMOB 3aKOH.

o Tlpeu Kupxodos 3akon

o JIpyru Kupxodhos 3akon

o Lly70B 3akon. Enextpuna cara

-EnektpomarteTHsam

« Tlojav marseTHor nosa MarseTna csojcTsa Matepuje

o MarHeTHa MHyKUHja W MarHETHHU (ayKe.

o EnexTpomarnersa uHaykumja





image21.png
~Hamsvenmune crpyje « EfleKTpoMarneTa chiia.

o OGjachu pasnuky u3meby jeiHOCMepHE H HaH3MEHHUHE o Camounaykumja
cpyje Hawsmenuune cTpyje
«  OGjachu napaveTpe HaH3MEHHUHHX BElHUHHA « OCHOBHM N1apaveTpH HAHIMEHHUHUX BEHUHHA:
o Pasnukyje enemMenTe Kojia HAU3MjEHHUHE CTpyje o TPEHYTHA BPEIHOCT, CPE/liba BPEAHOCT, eheKTHBHA BPEIHOCT,
o OGjachu npuHLMN pajia TpaHcdopmaTopa (ammmTyza ,neprosia, pasa u noyetHa asa, yuecTaHoCT, KpyKHa
-3awTuta 01 ynapa ctpyje YU€CTaHOCT)
« CxBath OnacHocT 01 y1apa cTpyje « Enementu y Kony HausMeHuuHe crpyje
« Habpoju Hajsaxumja nejcTsa cTpyje o OTHOPHUK Y KOy HAW3MEHHUHE CTpYje
« HaGpoju Haunte saurmiTe woBeKka o1 yAapa cTpyje o Katem y Koty Ha3MeHuuHE CTpyje
o Tlpuversyjy Mepe 3auITHTe Ha pajy o KoHIeH3aTop y Koy HaHsMeHHuHe cTpyje

o Tpunumn pana tpancdopmaropa
-3awrura 01 yaapa on crpyje

o VTHuaj enekTpHuHe CTPYje Ha HoBeKa.
o Onachoct oa ynapa cTpyje

o Mepe 3awtite Ha paxy

o Ilpyxare npse nomohu.

4. YOIYTCTBO 3A JIUJJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nioueTky cBake Teme yueHHKe YO3HATH Ca LIHLEBUMA H UCXOZMMA, TIAHOM Pajia M HAUMHUMA OLeibUBatba. [Ipe/IMeT ce peannsyje Kpo3 TeopHjcKy HACTaBYy y yUHOHHLM,
CcreuMjank30BaH0j yHHOHHLM HIH oroBapajyhem kaGMHETY npH ueMy ce ofiesberbe He e Ha rpyne. [lpenopyuenu Gpoj acosa no TeMama je caeaehu:
o Tepmonunamuka (34 yaca)
o Xuapaynuka u nueymatuka (44 vaca)
o Enekrpotexnuka (33 vaca)

- Enektpocraruka (6)

- Jennocmepe ctpyje (7)

- Enekrpomarnerusam (7)

- Hausmenuune crpyje (8)

- 3awruta oa cTpyjHOr yaapa (5).
TepMOMHAMHUKH CHCTEM, CTaHe CHCTEMa H TEPMOMHAMHUUKE NIPOLIECE: OBPATHH, HETIOBPATHH W KPY’KHH Npoliec AeHHHCATH HA HUBOY pasymeBatba. [IpBu  npuHUMN
TepMOJMHAMHKe OOPaMTH Y ykeM OGIHKY, TO jecT 0GjaCHHTH MpeTBapaibe MeXaHHuke eHepruje y TonnotHy (Llysos orsien). JIpyru npuHUMN TepMOAHHAMMKE (YCIOBH
NOTPEGHH 18 Ce TOMLIOTHA CHEprHja NPETBOPH Y MEXaHHUKY) OGJaCHHTH Ha PHMEPHMA, @ 3aTHM ra AcuHHcaTH. OGJACHHTH Pajl NIAPHNX MallIHHa, HABECTH M OGJACHHTH H3Pa3
3a M3padyHaBarbe Koe(HLMjeHTa KOPHCHOT IejCTBA MapHuX MawmHa. [Ipy peanusaumjyu caapikaja XHApayMKe W IHEYMATHKE, Ha MIOYETKY YKPaTKO 00pas/oiKHTH CBOjCTBa
TEUHOCTH W racoBa. OCHOBHA CBOJCTBA racoBa M aTMOC(EPCKH NPUTHCAK 0GPAIMTH HA HUBOY MH(OPMHCAHOCTH, 10K 06paau bepHyiujese jenHaunHe Tpeba natu Behu 3Hauaj.
TlpH peanusaunju canpikaja eNeKTPOTEXHHKE CTPYKTYPY MaTepHje oOpaaMTH Kao HacTaBak Ha NMPETXOMHO 3HaIbe XeMHje M3 OCHOBHE WKojie. EnekTpuuno nosbe 1 nojase y
theMy OGpaTHTH ONHCHO. OBJacHHTH (M3HUKY CYUITHHY CTPYje, QM3HUKH 1 TeXHHUKH cyep. OTHCHO OOPAHTH JHOCMEPHY H HAH3MEHHUHY CTPYjy. OMHCHO OGpaHTH
enekTpomarteTHsaM. JleTasbHo 0GPaIuTH 3aLUTHTY O Y1apa CTPYje M Mepe 3allITHTE Ha pajy.
M360p MeTo/1a M 06/MKa pajia 3a CBaKy TeMy O/peljyje HACTaBHHMK y 3aBMCHOCTH O/ HACTABHHX Ca/pXkaja, COCOGHOCTH M MOTpeba yueHHKa, MaTepHjalHUX H JIPYTHX yC/10Ba.
KopHcTuTH BepGaie MeTojie (METO/la YCMEHOT H3Jarama M MJAouIka METO/a), METOJLe /IeMOHCTpALIMje, TeKCTYalHO-HIYCTPaTHBHE MeToJte, J1aGopaTopuicke MeToze.
Tpenoxkenn 06MLK paja cy GPOHTANHH, pajy FPyNH, pajy napy, HHAUBHIYaNHH pajl.
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5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEHbUBAE YUEHUKA

'V HacTaBu OpHjEHTHCAHO] Ka IOCTH3aby HCXO/1a NpaTe Ce W BPE/IHYjy NMPOLIEC HacTaBe U yuerba, nocturiyha yuenuka (MpoayKTH yuerwa) u concrenn paa. Hacrasuuk TpeGa
KOHTMHYMPAHO 1a NpaTH Hanpelak yueHHKa, KOju ce Orjiela y HauMHY Ha KOjM YUCHMLM NapTHUMNMPajy, Kako NPHKYNUbajy MOJATKe, KAKO apryMeHTYjy, eBaiynpajy
JOKyMeHTYjy HTA. Jla GH BpeHOBaE GHI0 OGICKTHBHO 1 y (hyHKUM]H YCHa, OTPEGHO j¢ YCKIANTH HHBOS HCXO/A H HAUHHE OLICHHBAMA.

CyMaTHBHO OlieHbHBaIbe je BpeHOBaMe nocTurHyha yuenuka Ha kpajy cBake peanisopane Teve. CyMATHBHE OLiHe e 106Hjajy M3 KOHTPOTHHX WTH MHCMEHHX PajioBa, TECTOBA,
YCMEHOT HCIIUTHBAtbA, CAMOCTANHHX WM FPYITHUX PaZioBa yUEHUKa.

V dopmaTHBHOM BpeHOBakbY HACTABHHK GM Tpebano 1a MPOMOBHIIE IPYNHHU IMJAsor, 1a KOPUCTH MUTaa 1a OH reHepucao mojatke u3 haukux uieja, anu U a noMorse
passoj haukux uieja, Aaje yueHuuma nospaTHe uH(opMauve, a nospatHe MHpopvaLje 10GHieHE 011 yHEHHKA KOPHCTH 1a IPWAArO/M Oy YaBake, 0Xpadpyje yueHHke 1a
olebyjy KBaTHTET CBOT paa. U3Gop HHCTpyMeHTa 3a JOPMATHBHO BPEHOBAHE 3aBUCH OJ1 BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.





image23.png
Hasus npeavera: TEXHOJIOTHJA OBPAJIE

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky

VikynHo

1

74 0 0

0 74

2. LIJbEBU YUEA:

— CTHUAME OCHOBHUX 3HaIba O TEXHOMOMM]U MALIMHOMPAAIbE
- Cruuarme OCHOBHHX 3Haba 0 0GPaIHUM CHCTEMHMA M npoliecuma obpaje
- Cruiare OCHOBHHX 3Haba 0 00pan pearem

~  Crviame 0CHOBHHX 3HaMa 0 0BIMKOBaMY JeopMHCatbem

- CTHuaIbe OCHOBHHX 3HaIba O M3PA/IH JC/I0BA O/ IHMA

- Cruiame OCHOBHHX 3HAA0 MOCTYNLNMA JIHBeHa

3. TEME, UCXO/I4, IIPENIOPYYEHHU CAJIPAKAJU U KJbYYHU ITIOJMOBH CAJIPKAJA

Paspen: Mpsn

Toauuibn ponz vacosa: Teopuja: 74 uaca:

TEMA

HUCXOIU
Io 3aBpuieTky Teme yueHuk hie 6UTH y cTamy aa:

NPENOPYYEHH CAJIPXKAJH / K/JbYYHH IIOJMOBH
CAIPKAJA

VBoa y TexHonorujy obpaje

o0jacHu 1nojam TexXHONOrHje

oBjacHu mojam cucTeMa

oBjachu nojam oBpaaHor cHcTeMa

HaBeJie pasuke H3mel)y npunpemka, oGpaka, H3pajKa, rOTOBOT aesia
objacHu nojam npoteca y MeTasonpepaljupaukoj HHAYCTPHjH

HaBeJle BPCTY npolieca y MeTaionpepaljMBaukoj HHAYCTPH]H H IbHXOBE
KapakTepucTHKE

HaBe/ie TojiesTy MeTozia obpaze

Tlojam TexHonoruje

CHCTEMH y MALIMHOTPaIbH: TOCIIOBHH, IPOU3BO/HH,
TEXHOJIOWIKH, 00paHk

Tpunpemak, oGpazak, H3panak, roTos 1eo

Tpotiech y MeTanonpepaluBatKoj uHAYCTPHjU: MPOH3BOHH,
TEXHOJIOWIKH H 06paiHK npoLec

Knacndukauuja nocTynaka o6mmkoBatsa 1 obpare

Texonoruja oGpae pezamem

objacku MeToe opMHparba NOBPLIMHE NPH 00pau pe3areM
OGjach HauMH (OPMHPALA CTPYTOTHHE W HheHE BpCTe

HaBE/Ie CHIIE M TeMIIEpaType pe3aiba

oGjachu y:ory cpeicraa 3a xalierse  noavMasuBarhe

0jacHi OCHOBHE KapaKTEpHCTHKE 0OpaIe OZICELIaeM, CTPYTarbeM,
PeHIICaIbeM, IPOBTAUCHCM, IOIaMmeM, GyllieHhem, GpylIicHen i
rnauamem

Mertoze (opMUparba NOBPIIMHE NPH 0GPaIn pe3arbemM
Tpoliec HacTajatsa cTpyroTHHE

Bpere cTpyroThie

Cure u Temmepatype pesatba

Cpenacrea 3a xahere u noaMasuBare

OBpana o/iceliamhem, CTPYTameM, PEH/IMCAbeM, NPOBIAYCHEM,
rioaameM, OyeeM, Gpylieem U riauambem
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HABEJIE e/IEMEHTE PEeKMMa 00pajie pe3arbem

OGjacHH KpeTarsa Ha yHHBEP3ATHHM MalIMHAMA AATKAMA TIPH
npottecy GopMHpara cTpyroTue

HaBe/le BpCTe anata

onHme reoMeTpHjy anata

naseste Bpete nomohnmx npuGopa

Enementy pesxuma obpaje

Bpcre kpeTaiba Ha yHHBEP3ATHHM MaLIHHAMA AlaTKama y
umIbYy opMHpara CTPYroTHHE

BpcTe anata u 1X0Ba reomeTpHja

Marepujan pesuux anata

Bpcre nowohnux npuGopa

OGamKkosarbe Aeopmicarbem

0BjACHM OCHOBHE KAPAKTEPHCTHKE 00PAJE Ae(ropMHCArEM
objachu pasnuke u3mely enacTHUHHX M MIACTHUHKX AeopMmattija
objachu aedunuLMjy HanoHa K noaety

oBjacHu aujarpaM 3aBHCHOTH HaMoH-1edopMamja

HaBejie BpeTe nelin 3a 3arpeBarbe

oBjachu c10601HO KoBakbe

o0jacHu KoBatbe y Kalynima, BpeTe Kayna

Hapesie pasnuke u3mehy kopawa Ha ueknhuma U npecoBarba
Hasejie Bpere uekuha u npeca

oGjacHu 06pajly HCTHCKHBaHbeM

objachu obpajty Basbarbem

oGjaHu u3pajy WaBHHX LEBH

objachu uspajy GelaBHuX LEeBH

objanu 06pajy ByueHeM: H3pa/a JKHLA H LIeBH

Kapaxrepucruke oGpaje nedopmucarem
Iojam u BpcTa neopmanmja u HanoHa
OBnacT eacTHIHOCTH M TIIACTHYHOCTH
OBpana y XJIaHOM H TOTIIOM CTakby
IMehu 3a 3arpesatbe

OBpana cabjareM: KOBambe U NPecoBarbe
C1060aHO KoBakbe

Kosaie y kanynnma

Kosatbe Basbatbem

Mauuune 3a KoBakbe M npecosarbe: uekuhu, npece
OGpajia MCTHCKHBaHEM

OBpana BabareM

Hspana uesn

OGpajia ByuereM (M3BaueeM)

Wspana nenosa oxt imma Hagezie OCHOBHE KapaKTEPHCTHKE NOCTYNaka H3paje Ae/IoBa O/l JTHMa KapakTepucTHke nocTynaka H3paje 1€10Ba /1 IHvMa
Hagezne noaeny nocrynaka oG1MKOBaba NPH W3PAIN AEN0BA O/ THMA OBpana o/BajarbeM
Haseste noctynke obpaje onsajamem Opicenare
OGjachu nocTynak ojiceuata IpoGHjarbe 1 npoceliarbe
Hagejte 0621MKe HOJKeBa Ha MALIMHCKMM Makasama Anati v MalukHe 3a poGHjarbe W npocelame
OGjacku pasnmke u3mel)y npoGujarba W npocenara O6paja caBujarbem
Hasejte TMnOBe anara 3a npoGHjakbe M NPOCELABE H HHXOBE JIE/I0BE VYraoko (a3zoHcKo) capujarbe
OGjachu OCHOBHE KapaKTEPHCTHKE H BPCTE CaBHjara KpykHo cabujarbe
OGjacHn yraoHo caBHjarbe OGpaza u3Baverbem
OGjacHu Kpy»KHO CaBHjarbe
OGjacHu OCHOBHE KAPAKTEPHCTHKE 00pajie H3BIAYCHEM
Jlugerbe OGjacHH MOCTYMAK JIMBEH:A, OCHOBHE MOjMOBE (OCHOBHH TIOJMOBH O JIHBEHY

Hagezie MaTepujasie 3a nsere
OGjacHu W3pajy NelyaHuX Kaayna u jesrapa
Hanete nnBavke anate 1 npuGop
OGjachu pyuHy U MALIMHCKY H3pazy Katyma
OBjackh cBe HocTyrke AMBeILA:

- T'pasuraunono nuseibe

—  JluBerbe y MeTajIH|M Kajynuma

~  Jlusewe Moj MPUTHCKOM

CBojcTBa MaTepHjasia 3a HBEHE
TocTynuu aueera

TMeurianu kanynu, jesrpa
JluBaskw anaty 1 npHGOp

Pyuna u maimHcka u3paja Kayna
VnuBHU cHCTEMH

I'paBuTaLMOHO JHBEHE

JIuBeme Y METATHUM KaTynuMa
Jluserse noa npuTHcKOM
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—-  LlentpudyraaHo nupere

- Tpeunsuo nuBewe

~ JluBerse y MIKOJLKACTHM Kanynuma

- Henpekuano anere

~ Jluserse y Bakyymy
o OGjachu 3aBpuIHe PazioBe MPH THBCILY
* Hasejie onepatje KOHTposIe O/LTHBaKa
* Hasene Moryhe rpeiuke Ha oIMBUMMA

TleHTpH]yraHo AHBetse
TMpeunso nsere

JIuBerbe Y HIKOLKACTHM KaTynHMa
Henpekito nsetse

Jluseme y Bakyymy

3aBPUIHK PAJIOBH NIPH JUBEHbY
KouTpona u rpeiike Ha O/TTHBLIMA

4. YIYTCTBO 3A JTUJAKTHYKO-METOJIUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha nouetky cBake TeMe yueHHKE YNO3HATH Ca LIM/LEBUMA M MCXO/IMMA, MIIAaHOM Pajia M HAUMHHMa OLiekHBarba. Teopujcka HacTaBa NMpe/MeTa ce peanusyje y YUHOHHLH NpH
HeMy ce O/lelberbe He /e Ha rpyre.
Tpenopyuenu Gpoj yacosa no Temama je cienehu:

e VBoay Texnosorujy obpane (4 yaca)

o TexHonoruja obpaze pesamem(28 uacoa)

o Obnukoeame neopmucareM (20 yacosa)

e W3spana nenosa ozt iuma (6 yaca)

o Jluseme (16 yacosa)
TIpusIMKOM peann3aLije TeMa OC/IOHHTH € Ha NPC/I3HAbA YUCHHKA M3 TEXHHKE H TEXHOJIOTH]E, @ Y KOPE/TALMjH Ca CKOMOTHjOM M 3alTHTOM KHBOTHE CPE/IMHE, MAIHHCKAM
matepujanuma. M36op merosa n oGmka paja 3a cBaky TeMy oapeljyje HACTaBHHK y 3aBUCHOCTH O/l HACTABHHX Ca/IpyKaja, CIOCOGHOCTH H MoTpeba yueHuKa, MaTeprjaiHuX u
apyrux yesnosa. Kopuerutn Bepbanie Metone (MeTo1a yCMEHOT M3jiarakba M Mjasiollika MeTo/1a), METO/Ie ISMOHCTpaLIje, TeKCTyalnHo-1iycTpatusue metoze. [peanoxenn
00auuM pajia cy GPOHTATHK, PajLy PYIH, Pajl y napy, HHAMBUYAIHH pajl.

5. YOIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYUEHUKA

'V HacTaBH OpHjeHTHCAHO] Ka I0CTH3alby HCXO/A TPaTe Ce M BPE/IHYjy NPOLIEC HACTaBe M yuelba, NocTHryha yuennka (NPoyKTH yuera) 1 concTsenn paa. Hacranmk TpeGa
KOHTHHYMPAHO J1a NpaTH Hanpelak y4YeHHKa, KOju ce Orjie/la y HauMHy Ha KOjH YHCHWLM NapTHLMNMpajy, Kako NpPHKYINubajy NOJATKe, KAKo apryMEeHTYjy, eBaiyupajy,
JIoKyMeHTYjy W Jla Gu BpeaHoBatbe 610 0GjeKTHBHO M y (DyHKLM]H yuetba, TOTPEGHO je YCKIaIMTH HUBOE HCXOJIa H HAUHHE OLCHHBAIbA.

CyMaTHBHO OLCHHBAIbE j€ BPE/IHOBakbE NOCTHIHYha yueHHKa Ha Kpajy cBake peansoane Teme. CyMaTHBHE OLieHe ce 106Hjajy H3 KOHTPOITHHX HIH IHCMEHHX PajioBa, TECTOBA,
YCMEHOT HCTIHTHBAIbA, CAMOCTAITHHX WM TPYNHHX PajioBa yueHHKa.

V (opmaTHBHOM BpEaHOBalbY HACTABHHK GH TPeGao 1a NPOMOBHLIE TPYIHH JIMjanor, /la KOPHCTH MHTama ia GM reHepHcao MojaTke M3 haukux uieja, ajiu 1 1a noMorHe
pasBoj haukux uaeja, naje yueHuunMa nopatHe HHpopMaumje, a noppaTHe HHQOpMaLMje 106HjeHe O/l yueHHKa KOPHCTH J1a NIPHIIAro/M Nojlyyasatbe, oxpabpyje yueHuke aa
olekbyjy KBaMTET cBor paja. M360p MHCTpyMeHTa 3a JOPMATHBHO BPEIHOBAHE 3aBUCH O/l BPCTE AKTUBHOCTH KOja ce BPe/IHyje.
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Hasug npeamera: TEXHHYKO IPTAIE

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa

Hacrasa y 60Ky VikynHo

1

74 0 0

0 74

2. LIJbEBU YUEA:

~ CTHuame OCHOBHHX 3HaIba 0 00paM CriajarbeM

- Cruuarme 0OCHOBHHX 3Haba 0 06pa/IM Ha KOMITjyTepCKH YNpaBbaHHM MalllMHaMa ajlaTkama
- Cruuame OCHOBHHX 3Halba 0 0GpaIH CrieUUjaTHUM (HEKOHBEHLIMOHATHUM) MOCTYNLUMMA
~ Crv@me OCHOBHHX 3HaMa 0 TEPMHUKO] 0Gpay

- Cruuame OCHOBHHX 3HaIba O UCTIMTHBAILY MaTepHjana

- Cruuarme OCHOBHHX 3HaHa O 3alITHTH MaTepHjana

3. TEME, UCXO/I4, IIPENIOPYYEHHU CAJIPAKAJU U KJbYYHU ITIOJMOBH CAJIPKAJA

Paspen: Apyrn

Toauuibn donz vacosa: Teopuja: 74 uacosa:

TEMA

HUCXOIU
ITo 3aBpuieTky Teme yueHuk hie GuTH y cTamy Ja:

NPENOPYYEHH CAJIPXKAJH / KJbYYHHU IIOJMOBH
CAJPKAJA

OGpaja criajarem

00jacHH OCHOBHE T10]MOBE O JIEMIbeHY

HaBe/Ie MOJIENTy 1IEMOBa

oGjacHm HaMeHy TonHTesba

objacHu MeTozIe JleMIberba

0GjacHH NOCTyNaK Jiensberba

OGjacHH NOCTyMNaK Criajarba 3aBapHBatbem

HaBe/e MOJie/Ty MOCTYNAKa 3aBapHBarba

HaBe/Ie e/IeMeHTe 3aBapeHor Crioja

HaBe/ie 06.1MKe KbeGoBa

pasIMKyje BPCTE 3aBapeHHX CriojeBa

0GjacHH racHo 3aBapHBathe

HaBe/e racoBe KOjH ce KopHCTE 3a FaCHO 3aBapHBaILe
0GjacHM yJory pejlyKUHOHHX BEHTHIIA

HaBe;Ie OCHOBHE /Ie/IOBE FOPHOHHKA 3 3aBAPHBAILE
oGjackm BpeTy nnaveHa

objacku 1o1aTHK MaTepHja

Criajatbe JiemjberbeM

Bpcre nemoBa

Tonuresbn

Meroau nemsperba:

- MEXaHHUKHM JIEMHIIMMA; JIeMIbebe FOPHOHHLIAMA
€JIEKTPOOTIIOPHO JIEMIBEHE; HHAYKLMOHO JIEMIBEH:E; JIEMIBEHE Y
nichiMa; eMIbEILe y PACTOMILEHOM JIEMY; TeMberbe y

pa

rOTILEHHM CONMMA; JIEMIbeHe YITPa3ByKOM.

Crajame MeTana fenmerbem

Crajame 3aBapuBarem

MeToau 3aBapHBarba: TOIUBEHEM H IIPUTHCKOM
OCHOBHHU NOJMOBH y TEXHHULH 3ABAPHBAILA
TacHo 3aBapBarse

PyuHO eNIeKTPOYHHO 3aBapHBaIbE
3asapusare THT nocrynkom
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o HAaBE/C NOCTYIIKE FaCHOT 3aBapHBarka « 3asapusame ML noCTynKOM
o oGjackm PEJT noctynax apaprparsa o 3asapusame MAT noctynkom
o 0jacHH CTBapaIbe CCKTPHUHOT TyKa o 3aBapuBame MOA MPaXOM
o OGjacHM yJIOTY, BPCTe H 03HAUaBaIbe e/IEKTPOJIa 3 3ABAPUBAILE | o 3aBAPHBAILE IAIMOM
o objacum TUI noctynak o EJEKTPOOTIIOPHO 3aBapuBarbe
o objacki MMI" noctynax o Pesame metaa
o objacui MAT nocrymak o Hasapupame
o objacty 3aBapuBarke NOA MPaxoM « 3awrura npu sasapusatby
o objacHy 3aBapuBa, MAA3MOM
o 0BJACHM ENIEKTPOOTIIOPHO 3aBAPHEAIbE
o HaBesie W 0BjaCHH MOCTYTIKE 3ABAPHBaIHA MPEKTONHHUX CTIOjeBa:
TAYKACTO, WABHO 1 OpajaBuyacTo
o HaBe/ie M 00jacHH MOCTYIKE 3aBapHBatba CyHYCOHHX CrojeBa:
36UjarbeM 1 BAPHUUEHEM
® 00jacHu W HaBe/IE MOCTYIKE pe3atba MeTaia
® 00jacHH eIeKTPOIYYHO U FACHO HABAPHBAIbE
® npuMebyje NOCTYTKe 3alUTHTE Ha paty
OBpajia Ha KOMITjyTepeKH o oGjacuu ocHoBHe KapakTepucTike HYMA o Hywmepuuku ynpasibaHe MalliHe anaTke
YNpaB/baHUM MalliiHaMa ® HaBe/Ic OCHOBHE elleMeHTe U HaupTa cTpykTypy HY obpaasor | e Crpykrypa HYMA
aaTkamMa i HHYCTPHjCKHM cHcTeMa o CHCTeMH HYMEpHUKOT YTIPaBIbatba
poboruma objacku pasnuky usmehy HYMA 1 oGpaauux uestapa o OGpajHH UEHTPH
HAGPQjH BPCTE HyMEPHUKOT yIpaBasba  Bpere ynpassarba
objacuu nameny ®OI1C o DyieKCHOHIHH TPOM3BOJIHH CHCTEMH
objacHu HaMeHy W NoJIesly CrieLMjalTHUX MaliMHa o Creumjasine maumne
oBjachu Tpacdiep nuHje o Tpancdep mnuje
oBjachu pa3Boj podora o Hunycrpujcku poGotn

HaBe/le MPUMEHE HHYCTPHJCKOX poGoTa
oBjacHu MUHUMAJIHY KOH(Hrypaumjy poGoTa
objachu 3aBpuiHe ypehaje poGoTa

Creumjaniu
(HEKOHBEHIIMOHAHH) MOCTYTILH
obpane

0GjacHH NPUMEHY W TO/ETY HeKOHBEHLIHOHAIHHX MIOCTyTaKa
obpaje
objachu creljane (HEKOHBEHUHOHAIHE) MOCTYNKe 0Gpaje

Crieumjaniu noctynuu oGpane
EnexrpoeposusHa obpaaa (EDM)
Enexrpoxemujcka oGpana (ECM)
Varpassyuna obpana (EUS)
O6pana enekrporckum cHorom (EBM)
O6pana nacepom (LBM)

O6paza niasvom (PIM)

Xemujcke obpaae (CM)

O6paza Bozienim miasom (WIM)
OGpana aGpasunum wiazom (AJM)
AnoHOMexaHHuKe 0bpaje

OBpata y e1eKTpOMarHeTHOM N0y
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Enexrpoxuapaynanune obpane
OGpana ekcruio3ujom
Estekrpomexanuuke odpaze
KomGunoBanu noctynum oGpane

Tepmuuka obpaaa

objacHu TepMuiKy 0Opay

objactm pasauKy w3viehy TEpMHUKE H XeMHICKO-TepMHUKe
obpane

oGjacHm MoCTynaK xapera

oBjacHu N0CTyNaK HOpMaM3ALMje

00jacHH MOCTYNAK Ka/bekba

HABE/Ie MOCTYIIKE Kajbetba

HaBeJie Cpe/ICTBa 3a Xialjerbe MpH TepMUUKoj 0Opaan
oBjacHu nocTynak nobosbiiama

00jacHH NMOCTyNaK OTMyIITaba

HaOpoju NOCTyIKe XeMHjCKO-TepMHUKe 00pajie

objacHu LeMeHTaLHjy

00jacHH HUTpPHpatbe

objacHu UMjaHn3Hpabe

oBjacHu CHIMLMpatbe

oGjactu andy3Hy MeTaIM3aLM]y: alHTHparbe, Gopuparbe,
XpOMHpatbe

Habpoju onpemy u ypehjaje 3a Tepmuuky oGpazy: 3a
3arpesaibe. 3a onMauhusaise, npaie u Xaheme nenosa

Tepmuuka obpaja

Meroau u nocTynuu Tepmutke obpaje:
- Kapemwe:

- HOpMaNH3aLHja;

- Kasbewe;

- noGosbuare;

- oTnywrtare;

MeToan XeMHjCKO-TepMHUKe oGpaie:
- LleMeHTalmja;

- HUTpHUpabe;

- UMjaHM3Mparse;

- cHHLMpaibe:

- augys3Ha MeTanusaLmja;

Onpema 1 ypehaju 3a Tepmuuky obpany

Wcnurnpaibe MaTepHjana

© 00jachy LWJb HCTIHTHBAKbA MATEPHjaa
o o0jacHu MexaHHuKe M TeXHOJIolIKe 0cobHMe MaTepujaia
o 00jacHH NMOCTYIKE HCIIUTHBAbA MaTepHjaa Ge3 pasaparba

Mmarepujana

0GjacHH MOCTYMKE HCIMTHBAHA MATEPHjaIa Ca pasapareM
MartepHjana

HaBe/Ie MOCTYNKe HCMHTHBAtba TBpaohe

o Hcnurnsare Matepujana
o Meroau ucnuTBatba
o Hcnuruame Ge3 pasapama:

- BH3yeJIHH Npersest

- MCTIUTHBAIbE NIEHETPAHTHMA
- MarHeTHa HCIUTHBama

- MCIUTHBaMa yITPa3ByKOM
- panuorpadicka HCIHTHBAIbA

Menutusame ca pasaparem:
- -NIOBPUIMHCKO pasaparbe
- -3aNPEMHMHCKO pasapaibe

XemHjcka HenuTHBaIbA
(Du3NYKa HCTIUTHBAA
Meraorpadexa nenirusarsa
MexaHHuKa HCIUTHBAbA
TexHo0UIKE HenHTHBAMA
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Saurtura marepujana OGjacHH N0jaM KOpO3HjE H KaKo HacTaje
nasese HajBaknuje 06HKE KOpoHje
HaBe/ie Hauune unmhersa o1 CBUX BPCTa HeuucToha

oGjachi cBe NoCTyMIKe 3aLITHTE 011 KOpo3Hje

Koposuja

O6amuu koposuje

Tpunpema 3a 3alTHTY O KOPO3Hje
TocTynuw 3aurmuTe o1 Koposije:

- 3AUITMTA HEMETATHUM NPEBJAKAMA

- 3AWITHTA METATHUM NIPEB/IAKAMA
- 3alUTHTa XeMHjCKHM NpeBiakama
- 3aUITHTA NPEBJaKama OjL MIACTHYHUX Maca

4. YOIYTCTBO 3A JMJAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouetky cBake TeMe yueHHKe YNO3HATH ca LIM/LEBUMA M MCXOMMA, TJIaHOM pajia M HauMHHMa oLietbuBarba. TeopHjcka HacTaBa npeaMeTa ce peasusyje y YUHOHHLUH NpH
HeMy Ce O/Ie/beHbe HE JIETH Ha rpyre.
Tlpenopyuenn 6poj yacosa 1o Temama je creaehu:
e OGpana cajamem (30 yaca)
OGpana va HYMA u unaycrpujekum poGoruma (12 vaca)
CrieLjanin (HeKOHBEHLIMOHAIHH) nocTyniy obpaje (10 yacosa)
Tepmuua o6paja (10 yacosa)
Hcnurusare Matepujana (4 yacosa)
3awrrura matepujana (8 yacosa)

TIpHAKKOM peann3alinje Tema OCJIOHHTH Ce Ha MPE/I3Hakba yYeHHKA U3 NPBOT Pa3pe/ia W3 NPEAMETa TEXHONOrHja 06pajie, eKOJIOrHje U 3aLTHTE KHBOTHE CPEIMHE, MALIMHCKHX
Matepujana, vexanuke. M36op Meroza M obauka pana 3a caky Temy oapehyje HaCTaBHMK Y 3aBHCHOCTH O/l HAaCTAaBHHX Cajpikaja, CrocOGHOCTH M moTpeba yueHmka,
MaTepHjaTHHX U APYrHX yciioa. KOpHCTHTH BepbaiHe MeTo/Ie (METO/Ia YCMEHOT H3Jiarara H IMjaslollika METO/Ia), METO/IE ICMOHCTPALIHC, TEKCTYATHO-HITYCTPATHBHE METOJIC.
Tpennoxent o6MLM pajsa cy GPOHTAIHH, pajLy TPYIH, pall y napy, MHAMBHAYIHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YYUEHUKA

'V HacTaBH OPHjEHTHCAHO] Ka JI0CTH3akhy MCXOJ1a NIPATe Ce M BPE/IHY]y MPOLIEC HACTABE M yueka, NOCTHrHyha yueHuka (NPOJYKTH yueka) U concTBenH pajt. HactaBuuk TpeGa
KOHTHHYWPAHO JIa MpaTH Hanpejak yyeHuka, KOju Ce Orjiefa y HauMHy Ha KOjM YYEHWUM NapTHLMIKpajy, KaKo NPHKYIbajy MOaTKe, KAKO apryMeHTyjy, eBaiyupajy,
JIOKYMEHTYjy MTa. [la Gu BpeHoBate GHI0 0GjeKTHBHO M y (DyHKLM]H yuekba, TOTPEGHO je YCKIaMTH HUBOE MCXO/IA M HAUHHE OLCHHBAA.

CyMaTHBHO OLIeHHBatbE j& BPe/IHOBathe NocTHrHyha yueHuka Ha kpajy cpake peasinsosane Teme. CyMaTHBHE OLieHe Ce I0GH]aj H3 KOHTPOJIHHX WM THCMEHHX PajioBa, TECTOBa,
YCMCHOT HCTIHTHBAkba, CAMOCTA/THHX MITH IPYMHUX PaioBa yueHHKa. Y (hOpPMATHBHOM BPEAHOBAkY HACTABHHMK GH TPeGasio 1a MPOMOBHLIE IPYTHH AMJAsOT, 1a KOPHCTH MUTamba
1a Gu remepHcao nosarke w3 haukux wieja, am u 1a nomorHe pazsoj hauknx Wieja, Jaje yuenuumMa nospatie Hidopmalmje, a nosparie uHopvaLuje 10GHjeHe 01 yuerHKa
KOPHCTH JIa PH/IATO/IH TOlyyaBarbe, OXpadpyje YUeHHKE 1a Ouerbyjy KBaIuTeT cBOr paja. M3Gop HHCTpymeHTa 32 (hOPMATHBHO BPEIHOBAILE 3aBHCH OJI BPCTE AKTHBHOCTH
Koja ce Bpe/Hyje.
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Hazus npeavera: MEXAHUKA CA MEXAHU3MHUMA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacrasa y 610Ky VkynHo

1 74 37 0 0 m

2. LIJbEBU YUEA:

~ Pasywmesame kpeTara Tena

- Cruuame 31ama 0 BPCTaMa M 3aKOHMTOCTHMA KPeTakha MaTepHjaiHe Tauke
- Cruuare 31arba 0 KHHEMATHLM KPYTOT Tella, TPAHCIATOPHOM KpeTatby, 0GPTHOM KpETaiby, PaBaHCKOM H CIOXKEHOM KpeTaby
- Cruuame 31ama 0 ONIITHM 3aKOHUMA IMMHAMHUKE TauKe, M0jMOBHMA Pajia M CHare
- Cruuare 31ama 0 AMHAMMLK KPYTOT Tela

- OcnocobbaBarse 3a NPUMEHY 3aKOHA KHHEMATHKE W IMHAMKKE Y PelliaBakby 3a/1aTaka W npodiema MalllMHCKe npakce

- Pa3Bujarbe JIOrHYKOr MHLIbEIbA M pacyljuBarba U CHCTEMATHYHOCTH Y pellaBaiby TEXHHYKHX MpobiiemMa

- Pasymesambe yTHIIaja CHla Ha KpeTarbe Tesla
- Tlo3naBaibe OCHOBHHX NPHHLIIIA KHHEMATHKE H IMHAMHKE MeXaHH3aMa

3. TEME, UCXO/I!, IPEMOPYYEHH CAJIPJKAJA U K/JbYYHHU TTIOJMOBHU CAJIPAKAJA

Paspen: Jpyru
Toauuiby donn uacosa: Teopuja: 74 uaca: Bex6e: 37 uacosa;

TEMA

UCXOH
ITo 3aBpueTKy Teme yueHHK he GUTH y cTamy ja:

TIPENIOPYUYEHH CAJIPXKAJ / KJbYUHA HOJMOBH
CAJIPIKAJA

KHHEMaTHUH

OcHOBHH NOjMOBH Y

o JedHHHILIE KHHEMATHKY Kao 160 MEXaHHKE H 00jachH HheH
3Havaj y TexHULM

o 0GjacHH MojaM MaTephjaiHe TauKe

o oGjacHH nojam cueTema pedyepeHirje H HaBele HauuHe
ozpeljuBarba Nosiojkaja TauKe y PaBHH H IIPOCTOPY

©  M3BPLIM OCHOBHY NOJIENTY KpeTatha

o IeMHHLIC OCHOBHE NOJMOBE H BETHUHHE KOjE OMHCY]Y
KpeTatbe

Tlojam KMHeMaTHKe H NPEAMET NpoyyaBarba

Tojaw MatepHjante Tauke

Pedpepenthu cuctem 1 opeljuBatbe 1010jkaja Tauke y paBHH H
npoctopy

Tlojam 1 ocHoBHa NojiENa KpeTarba

OCHOBHH T0JMOBH M BEMUHMHE KOje OMUCY]y KpeTarbe (MHuja
nyTaibe, MyTama, MyT, 3aKOH MyTa, Gp3uHa, 3aKoH Gp3uHe,
Bpevic)

KuneviaTika Marepujaine Tauxe

« JICQUHHLIIC TPABOAMHHICKO KPETAHE MATCPHJATHE TauKe i
Hanpasy pasuKy u3mey paBHOMEPHOT H IPOMEHILHBOT
Kperarsa

o JleQuHMLIe KpHBOMMHHUICKO KDETaIbe MATEpHjaIHE TauKe

TIpaBo;HHHICKO KPETalbe MATCPHATHE TAUKe (PABHOMEPHO 1
1IPOMEHILHBO)

Onpelypare aunuje nyTame, nyTarse, Gp3une 1 yopsara npu
1IPABOAMHHICKOM KpeTatby MaTepHjaiie Tauke
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OJIpe/IH MyTatby, Op3HHY U yOp3atbe 3a KAPAKTEPHUCTHUHE BPCTE
KpeTaia MatepHjatie Tauke

upra kuHemaruuke aujarpavie (v —t, a —t, s —t)

HaBe/ie NPUMEPE NPaBOIMHUICKOT KPETarba, KPUBOIMHH]CKOT
KpeTarba i KpYsKHOT KpeTaiba (Kao crelujanHor odamka
KPHUBOJIMHH]CKOT KPETakha) M3 MallIMHCKE Tpakce

KpHBOTHHU]CKO KPETathe MaTEpHjaTiHe Tauke (pABHOMEPHO 1
NIPOMEHILHBO)

Onpelyupare aunuje nyTame, nyTare, Gp3une 1 yop3arsa npu
KPHBOMHHICKOM KpeTarby MaTepujaite Tauke

Kunemarnuky aujarpamu

Kpy’KHO KpeTarse MaTepHjaiiHe Tauke (paBHOMEPHO H
POMEH/BHBO)

Bp3una u yGpaatbe (HOPMATHO M TAHFEHLMJANHO) KO KPYIKHOT
KpeTatba MaTepHjaTHeE TauKe

Kunemaruka kpyTor Tena

JeduHHLIE KPYTO TEJIO M HaBesie pasjiore yBohera
npeTnocTaBKke KpyToCTH Tea

pasiuKyje BpTe KpeTara KpyTOr Te/la W HaBe/ie HHXOBE
KapakTepHCTHKE

yupTa u uzpauyna Gpsuue u yGp3ama npema saaatim
nojaumuma

Pas/uKyje ancoyTHO M PElIaTHBHO KPETarhe

oGjacHu nojav crenena cobo/ie Kperara

Tlojam KkpyTor Tena, 3a1alM KHHEMATHKE KPYTOr Tela
TpaHeAaTOpHO KpeTatbe KpyTOr Tesia (KOHauHe jeHauHHe
KpeTarba, JTHHHja MyTarbe, Op3uHa 1 yop3aibe KapakTepHeTHIHe
TauKe KpyTOr Tesia)

OGpratbe KpyTOr Te/a 0Ko HeromMuuHe oce (yraona 6psuua,
yraoo y6p3atbe, Gp3una u yop3are)

Iojam paBaHcKOr KpeTarba KpYTOT Tela, KOHauHe je/iHaunHe
PaBAHCKOI KPeTarha KpyTOr Tesia

Pasnararbe paBaHCKOr KpeTarba KpyTor Tejla Ha TPaHC/IaTOPHO 1
0OpPTHO KpeTabe

TpenyTHu 1101 Gp3uHa paBaHCcKke (Urype, Teopema o NpojeKLHjH
Gp3mHa JIBe TauKe paBaHcke Gurype

Onpehusaibe Gp3ute 1 yop3arba Tayaka KpyTOr Tejia Koje BpLix
PaBAHCKO KpeTakbe

CnoskeHo KpeTatbe MaTepHjaiHe Tauke, ojpeliBatbe ancosyTHe
6p3uHe 1 ancomyTHOT yOp3ara Tauke Koja BPLIH CI0KEHO
KpeTathe

Kunemaruka mexanusama

JlepHHHIIIE MEXaHH3aM, HEroBe WIAHOBE H KHHEMATCKe Bese
M3BPLIH TOIETy MEXaHH3aMa peMa THITy KOHCTPYKLHje i
npema QyHKUHjH

Pas/MKyje KapaKTepHCTHUHE THIOBE MEXAHH3AMa H HHXOBY
npuMeHy

TIPE/IBUIM TIOMEPalbe /1E1a MEXaHH3Ma Ha OCHOBY KpeTarba
HErOBHX OCTA/IHX eJleMeHaTa

HaBe/le IPHMEHy MeXaHH3ava Ha MaluuHava 1 ypehajima 3
MallIHHCKe npakce

Tlojam MeXaHH3Ma, YIAHOBH, KWHEMATCKH NapOBH, KWHEMaTCke
Be3e, cTenent coGose kperama

KoHCTpyKUHOHO — pyHKUHOHAIHA KilacH(pUKalnja MexaHu3ama
PeslaTHBHO KpeTatbe, ancolyTHO KPETathe M aHaIn3a oMepana
KIbYUHUX UIaHOBA MeXaHH3aMa (TOMYAKHHX, KyTHCHHX,
GperacTu, 3ynyacThX, MOTOPHHX, (PPHKLIMOHHX H MEXaHH3aMa
Ca e1ACTHUHHM WIAHOBHMA)

TlnHamuKa MaTepujaTHe TauKe

e HHMILIE AUHAMHKY 1 aHaIH3Hpa 3Haua) yBOhera Mace nph
npoyuBaIbY KpeTatba
NpOpaUyHABA KAPAKTCPHCTHUHE BEHUMHE MpH

NIPaBOJIMHUICKOM KpeTakby MaTepHjaiHe Tauke Moji 16jCTBOM
KOHCTAHTHE CHIe

OCHOBHH MOJMOBH 1 IIPE/IMET NPOYUABAHA IMHAMHUKE
HhyTHOBH 3aKOHH

IIpaBoMHKCKO KPeTathe MaTepHjaiHe TauKe M0 AejCTBOM
KOHCTaHTHE CHIle
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pelliaBa jeHOCTABHH]E 3a/1aTKE M3 CTICUMJATHUX CllyuajeBa
NIPABOARHHICKON H KPHBOIHHHICKOT KpeTatha MaTepujaite
Tauke

0BjachH 3aKOH MPOMEHE KOMHUHMHE KPETarba i 3akoH NPOMEHe
KHHETHUKe eHepruje

JeduHMILE Paji, CHArY W CTENeH KOPHCHOT ejCTBa M BPLIU
HIXOBO M3PauyHaBatbe HA KOHKPETHUM NPHMEpHMa
edmmme cHty uHepuMje 1 npaMenH JlaramMBepos npuHIHN
3a MaTepHjanHy TauKy Ha KOHKPETHOM MPHMEpY

Crieunjanim cityuajeBn NPaBONMHMICKOT KDETakba MaTepHjaiHe
Tauke (c1000aH Maji, XMTALl HABKILIE H XWTALl HAHWKE y
Ge3BazmyIHOM MPOCTOPY)

KpUBO/HHHICKO KpeTarbe MaTepHjastie Tauke

Crieuvjannu cyuajeBH KpHBOAWHHICKOT KpETara MaTepHjatHe
TauKe (XOPHU3OHTA/IHM M KOC XHTall y Ge3Ba3ylIHK NpocTop)
Konuunna kpeTarba, 3aKOH MPOMEHE M 3aKOH O/IpiKakba
KOMHUMHE KpETaHba MATEPUjaIHE TaUKe

Tojam u BpeTe enepruje

3aKOH O NPOMEHM KHHETHUKE eHeprije

Pan, cHara, cTeneH KOPHCHOT /iejcTBa

JlanamGepoB MpUHIIMN 3a MaTepHjanHy TauKy

JluHamuka cuctema
MaTepHjaHiX TauyaKa

e MHUILIE MATEPH]ATHH CHCTEM M CHJIE KOje ACjCTBY]Y Ha Hhera
oBjachu nojav LeHTpa Maca

00jacHH 3aKOH O POMEHH KOJIHUMHE KPETakha U 3aKOH O
MPOMEHH KHHETHUKE eHeprije cHeTeMa MaTepHjaHiX Tauaka
npumenn JlanamGepos NPUHLMI 32 CHCTEM MaTepHjaTHUX
Tavaka Ha KOHKPETHOM NpHMepy

Tlojam MatepujanHOr cucTema, chie Koje AejCTBYjy Ha
MaTepHjaIHH CHCTEM

Maca u cpeamiTe cucTema

3aKOH O NPOMEHH KO/IMUHHE KPeTarba CHCTeMa

KuHeTnuka eHepruja ¥ 3aK0H 0 IPOMEHH KMHETHUKE eHepruje
cucTema

JlanamGepoB NPUHLKIT 32 CHCTEM MATEPHjaIHKX Tayaka

JlHamuKa KpyTOr Tena

TIpopavyHa KapaKTepHCTHUHE BEMUMHE NP TPAHCIATOPHOM,
KPYKHOM H PaBaHCKOM KpeTatby KpyTor Tesia

Kunernuka enepruja KpyTor Tesia (IIpH TPaHCIaTOPHOM
KpeTaiby, 0GpTaby OKO HETIOMHUHE OCE, PaBAHCKOM KpeTarby)
Pajt cuna Koje ejcTBYjy Ha KpyTO Tesio (MPH TPAHCIATOPHOM
KpeTarby, 00pTarby OKO HENOMHMUHE OCE, PABAHCKOM KpeTakby)

Tlunamika Mexanmzama

YOUH CHIIE KOje Ce JaBIbajy Y KapaKTEepHCTHUHUM BETHUHHAMA
pasMKyje npemMa HaMeHH H KOHCTPYKLHMjH BPCTE PeyKTopa H
HHXOBE KOMIOHEHTE

Knacudmkaumja 1 aHanusa ciia y MexaHu3MuMa
Pe/lyKTOpH 3a BEHKE MPEHOCHE OZIHOCE
PetykTopH 3a NpOMEHJbHBE NPEHOCHE O/IHOCE

4. YIIYTCTBO 3A JIUJAKTUYKO-METOJAUYKO OCTBAPUBAIE IIPOI'PAMA
Ha noueTky cBake TeMe yueHHKe YNO3HATH ca LIM/bEBHMA H HCXOJMMA HACTaBe, OJIHOCHO yuerba, TIAHOM pajia i HaYHHHMA OLeHHBaba. IIpeveT ce peanusyje Kpo3 TeopHjcKy
HACTaBY M BekOE Y YUHOHULM M CrIELMjann30BaH0] yuroHnLM. OJlesbetbe ce e Ha rpyne 10 15 yuennka npunukom peanusaumje Bex6u. [penopyka je 1a ce yacoen BexOn
peasiu3yjy Kao ABovac cBake Jpyre Hejiesbe.

Tipenopyven 6poj uacosa 1o Tevama je criench

* OchoBHH N0jMOBH y KnHemaTHuy (3 vaca)

«+  Kuemaruka matepujanne tauxe (21 uac)

+  Kuwemarua kpyTor Tena (24 vaca)

+  Kuemaruka mexanmzava (12 wacosa)

«  Jlunamuka matepujanne Tauke (24 uaca)

« Jlunamuka cHcTeMa MaTepujaHm Tavaka (12 uacosa)
« Jlunamuka kpyror Tena (6 wacosa)

- Jlunamuka vexanmzavia (9 4acosa)
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TIpHaKKOM yno3HaBara y4eHHKa ca OCHOBHHM MOjMOBHMA y KHHEMATHIH HACTABHHK Tpeba 1a ce OC/IOHH Ha 3Hamba KOja Cy yYeHWLM CTEK/IH M3 (QH3HKe, Ta 3Hamba Hajnpe
YTBP/IUTH, A IOTOM NPOLUIMPHTH (NPOBEPA 3HAHA CTEUCHHX M3 (PH3HKE MOXKE Ce NPOBEPHTH KPO3HHULIMJAIHH TeCT). YueHHIMMa Tpeba HaracHTH 3Hauaj ofpehuBatba nosokaja
TauKke y PaBHU H POCTOPY, a CBHM YueHHLMMa MOpajy GHTH NOTIYHO JACHH MOJMOBH KpYTOT Te/la, MATEpH]aIHE TauKe, WITa Cy KOHAUHE je/HAYHHE KPETaiba, Kao  MyTaiba,
MHU]A NyTaFbe M 3KOH NyTa.

Vuenmke TpeGa MOCTYIHO YBOAMTH y PABAHCKO KPETathe KpyTor Te/la, a Ha Kpajy yBe:KGaBaTH HayueHo Ha OrOAHHM NPHMEpHMA Koje HACTaBHUK w3aepe. Y oBom aeiy (¢
0B3MPOM Ha HEroB 3HAuaj) NOTPEOHO je Uemhe BPLIMTH MPOBEpE 3HAMA KAKO OM HACTABHHK HMAO YBH Y KOjOj MEPH Cy YUCHHIIH CABAATATH MATEPH]Y.

V' KHHEMATHLIK MeXaHH3aMa HABOJMTH MPHMEPE MeXanu3ama Maua 1 ypehaja M3 MatmHCKe NPaKce Kako GW YUCHHL CXBATIAN 3Havaj MEXaH3aMa W ILHXOBY YJIOTY.
HaBoZWTH yueHUKe /1a aHaTH3Hpajy MOCMATPAHH MEXaHH3AM H yOuaBajy KapakTEPHCTHUHE TAUKe MEXaHH3MA UHje KPETare je GHTHO 32 (hyHKLIHOHHCAIbE LETOT MeXaHH3MA.
Tpu oGpam iMHAMKKe, KIbYUHH TI0JMOBH NPH OGPay Cy: paji, CHara, CTeNeH KOPHCHOT /IjCTBA, KHHETHUKA U MOTEHLIMjalHa eHEPrija, KOJMUHHA KPeTaha T/, 3a Koju Tpea
ypazuTh Behi 6poj MpuVEpa ¢ 0B3HPOM /1A je PUMEHa OBHX BEAWUHHA Y MAIIMHCTBY BHINCCTPYKA.

JlunamHKy cHCTeMa Tpeba OOPAINTH HA Je/THOCTABHHUM NPHMEPHMA H BPUINTH HHXOBY AHATH3Y MPHAWKOM PelliaBatba.

TpH peannsaimju Tema BEOMA je BAHO /1a & YCTIOCTABH Be3a A 3HAMMMA CTEUSHMUM H3 (H3HKE, MALIMHCKHX efleMEHaTa, OTMIOPHOCTH MATEpHjana i APYTHX MpeAMeTa i Ha
KOHKPETHHM NpUMepHMa M0Ka3aTH HHXOBY MOBe3aHOCT. Yuenuiima tpeba naBatu tomahe 3ajatke Koje TpeGa peloBHO Mpersie/iaTH W NPOBEPABaTH CAMOCTATHOCT H3pajie
3ajataka.

Vuennke tpeba ynyhusaru Ha paziuumte u3Bope uHopmaimja (CTpyuHa JMTEpaTypa, HHTEPHET, HYaCONMCH, YUGEHHIM) KaKo OH MOBE3HBAIM IPAMBO Ca CBAKOJHEBHUM
HCKYCTBOM.

¥ ToKy peau3alitje HacTaBe TpeGa HEroBaTH THMCKH Pajl, CAMOTIPOLICHY, ECTETHKY, YBaKaBahe PasTHINTOT MHIILbEHa, GPaterbe CONICTBEHOT CTaBa KPO3 apryMeHTe, YeHuKe
MOJICTHLIATH J1a PA3MHUILLIBAjY, 3aKIbyHY]jy, aHATM3UPA]y, AMCKYTY]y. NPEATaXy PasIHunTa peleka.

5. YIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

INpaherse HanpeaoBaba yueHHKA e O/IBMja HA CBAKOM Yacy. CBaKa aKTHBHOCT je 100pa Npu/MKa 3a MPOLEHY HanpenoBara M 1aBaibe nosparthe Hpopmaumje. Y Hactasu
OPHMjeHTHCAHO] Ka J0CTH3alby MCXOJa Mpare ce W BPEHYjy MpolLlec HacTaBe W yuera, mocturHyha yueHuka (NpoayKTH yuerha) u conctBenn paja. Hacraemuk TpeGa
KOHTHHYHPAHO /Ia NPaTH HanpeJak yueHuka, KOju Ce Orjie/ia y HauMHy Ha KOjM YHeHHUM NapTHLMIKpajy, KaKo NMPHKYMibajy Mojiatke, Kako aprymeHTyjy, eBaiyupajy,
oKyMeHTYjy uTa. Jla Gu BpeaHOBake G110 0GjeKTHBHO H Y DYHKUMjH yuetba, MOTPeGHO je yCKIaAMTH HHBOE HCXO0/1a M HAUHMHE OLICHHBAHA.

CyMaTHBHO OleHbHBabE je Bpe/iHoBatbe nocTuriyha yuennka Ha Kpajy cBake peansoBaHe Teme, a OleHHBambe yueHuka Tpeba Ja je y ckiay ca [TpaBuIHUKOM O OueHHBaby.
CymatusHe oLieHe ce 106Hjajy U3 KOHTPOIHHX MJTH MTUCMEHHX PaloBa, rpad)MuKKX pajioBa, TECTOBA, YCMEHOT HCTIHTHBAKbA, CAMOCTA/THHX MIIH FPYMHHUX PajloBa yUeHHKa.

V opMaTHBHOM Bpe/IHOBALY HACTABHUK GH TpeGaio /1a IPOMOBHILE IPYIHH AMjasior, THMCKH Pajl, 1a KOPUCTH NuTakba Jia 1 reHepucao nojatke u3 haukux uieja, am u 1a
nomorHe pa3Boj haukux wzeja, Jaje yueHWLMMAa noBpaTHe MH(OpMaLMje, a noBpaTHe MH(OpMaLMje 100HjeHe 0/ yYeHHKa KOPHCTH J1a MPUIAroly nojayyasare, oxpadpyje
YHEHHKE J1a OlietbYjy KBaJIMTeT CBOT pajia. U360p HHCTpyMeHTa 3a (JOpMATHBHO BPE/IHOBASE 3aBMCH OJ1 BPCTE aKTHBHOCTH KOja ce BPEJIHYje.
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Hasus npeamera: OTIIOPHOCT MATEPUJAJIA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHuHa HacTaBa

Hacraga y 6ioky VikynHo

1

37 37 0

0 74

. IMJbEBU YUEIBA:

3.

Paspen: ipyru

Vn03HABAE BPCTA HANIPE3atha H HHXOBUX KAPAKTEPHCTHKA
Cruiaibe 3Haba 0 MOHALIAMY TEXHHUKHX MaTEpUjaia 1107 AejcTBOM onrepehetba
CTHL@ILE 3HaIba O CI0KEHHM HATIOHCKHM CTatbuMa

OBJiaziaBatbe METOaMa NPOpatyHa 1 NPABMIHOT M3G0pA MATEPH]AIA PUIMKOM AMMEH3UOHHCAHA CEMEHATA MALIMHCKMX KOHCTpYKLLHja
OcriocobbaBarbe 3a IPUMEHY TEOPH]CKHX 3HaKba MPH peluaBarby MPAKTHYHHX TEXHHYKHX Mpodiema
Pa3Bujarbe JTOrHYKOr MHLILbEHA M CAMOCTAIHOCTH NPH PelliaBatby NPaKTHYHUX TEXHHYKUX npodiema
OcriocobbaBatbe 3a Tpatcdep 3Harba HayHYeHHX W3 APYTHX NnpeaMeTa

. TEME, UCXO/IU, IPENOPYYEHH CAJIP’KAJU U KJbYYHHU ITIOJMOBH CAJIPIKAJA

Toauuiby ponz vacosa: Teopuja: 37 uacosa: Bexbe: 37 uacosa;

TEMA

HCXOH
Io 3aBpuieTKy Teme yueHuK he GUTH y cTamy Ja:

TIPEMIOPYYEHH CAJIPIKAJIH / KJbYUH TOIMOBH
CAIIPKAJA

(OCHOBHH TIOjMOBH H
NPETIOCTaBKe OTIOPHOCTH
Marepujana

JlepMHHLLIE OTMIOPHOCT MaTepHjasia M HaGpPOjH 3a71aTKe OTIIOPHOCTH
Marepujana

pasyme nojam CrosballibiX H YHYTPALIbHX CHIIA

oBjacHu nojam Harona 1 aeopmaimje

0GjacHH OCHOBHE BPCTE HANpe3arha (AKCHjaTHO HANpE3akbe,
CMHLAkbe, YBH]athe, CABHjathe, H3BHjakbe)

pasyme 1 oGjack notpeGy yBohera NpeTnocTaBkH OTIOPHOCTH
Marepujana

Tojam 1 3a7aLM OTMIOPHOCTH MaTepHjana

Criozbatise W yHyTpaLIbe ciie

Harionn 1 aedopmarije

Bpere Hanpesarsa (OCHOBHM M10jMOBH)

OCHOBHE XHIIOTE3€ W IIPETIIOCTABKE OTIOPHOCTH MaTepHjaa

"AKCH]aIHO HATIpE3ate

Jle(uHHUILIEe AKCHJATHO Hanpe3atbe

Haupra aujarpam u oGjactn XyKos 3ako

ofjacki KpHBY uHaMHuKe uBpCTOhe

JiepuHMILIE I03BOJBEHH HATIOH H T0jaM CTereHa CUrypHOCTH
NpopatyHa AKCHjANHO HANPETHYTH LITAM

ofjachH 3aTe3ame MO yTHUAjEM CONICTBEHE TEAKHHE (1 CIObaLIbe
akcujatme cue)

Tlehopmatiaie 1 HATIONH NIpH aKCHJATHOM Hanpesarby
Jlujarpant nanion — Auatauvja u KpuBa AMHammuke ysperohe
XyKOB 3aKOH H MOAYJI €1aCTHUHOCTH

J103BOSbEHH HATIOH W CTENeH CHIYPHOCTH

[IpopatyH akcHjanHO HANPETHYTHX HOCAYA U YCTIOBH 32
JMMEH3HOHHCAIbE

3aTe3arbe MO/ YTHLIAjeM COTICTBEHE TEKUHE
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aHAH3NPA yTHILA] TEMIEPATYpE HA HATOHE
peliasa jeaHOCTaBHH]€ CTaTHHKH Heoapehene npobreve
JeduHMILIE TT0jaM NOBPLIMHCKOT MPUTHCKA

3are3arbe Mo YTHIAJeM CONCTBEHE TEKHHE H CIIOJballlbe
akcwjane cute

VTHuaj Temnepatype Ha Hanoxe

Cratnukn Heoapehenn npoGaemn

[loBpuIMHCKH MpHTHCAK

Cmuuamwe

ofjacHu HamoHe u Aeopmaliije Npu CMHLAY

objacki XyKoB 3akoH NPH CMHLAILY H MOy KIH3arka
M3BPIIN POPAUYH €IEMEHATA U3 TEXHHUKE NPAKCE M3NOKEHUX
CMHLakY

Jledopmattije 1 HAaNoOHH NPH CMULIAKLY

XyKOB 3aKOH 1IpH CMHLLAtbY

Moy knuzama

TTpopatyH esleMeHaTa U3IOKEHUX CMULAILY 1 YCIOBU 32
JIMMEH3HOHHCAIbE

I'eomeTpHjcke KapakTepHCTHKE
PABHHX M NIONPEYHHX NpeceKka

HaGpojH reOMeTpHjcKe KapaKTePUCTHKE PaBHHX Mpeceka
JieMHHUIIE M NPaBH PasIuKy H3MeRy reoMeTpHjCKUX
KapakTepHCTHKA PaBHUX Npeceka

npumenn Xajrenc — IlITajHepoBy Teopemy Ha KOHKPETHOM
npumepy

OJIpe/IM NOJIOXKA] IMIABHHX LIEHTPAIHUX 0Ca 3a 3a/1aTH NPHMEP
HM3padyHa IJIaBHe MOMEHTE HHEpUHje 3a 3a71aTy cIoKeHy GHrypy,
M3patyHa NoJlyNPeyYHNK HHEPLM]E M HALPTA CJIHIICY MHEPLIMjE
HM3pAUMHA OTNOPHH MOMEHT NOBpLIHHE

Bpere reoMeTpHjckHX KapakTepHCTHKA PABHUX Mpeceka
CTaTHuKH MOMEHT NOBpIIHHE

MowmeHT uHepLuje NoBpLInHe (AKCHjaTHU, LeHTPHGYraTHH,
NosapHH)

Xajrenc — LlITajuepoBa Teopema

T1aBHe UEHTPaJIHE OCe M IMIaBHH MOMEHTH HHEPLIMje CIOKEHHX
Qurypa

TonynpeuHuK HHEPLUK]E H e/IUTICA HHEPLIMje

OTNOpHH MOMEHT NOBpLIMHE

Veujare o oGjachu HanoHe 1 aedopMalije NPH yBHjakby LITAra KPY/KHOT o Hanonu u aedopmaunje npy yBHjary Lrarna KpyKHOr
TONpeUHOr npeceka TONPEYHOT Npeceka
HaupTa MjarpamMe MOMEHaTa yBHjarba H yriiosa yBHjara JlujarpaMn MoMeHaTa yBHjatba v YIJioBa yBHjarba
HALPTA MjarpaM TaHrEHLMjATHUX HANoHa y NOTPEUHOM NpeceKy JlujarpaM TaHreHUMjTHUX HaNOHa Y MIOTPEUHOM NPEceKy
JIMMEH3MOHHILIE Jlaka BpaTH/a (pemMa 103B0JbeHOM HATOHY 1 JIMMeH3HOoHKCatbe 1akuX BpaTha (pema J103B0JbeHOM HaroHy
npema J103B0JbeHOj eopMaLIHjH) ¥ TpemMa JI03B0JbeH0j Aedopmanujn)
Casrjane o Hanpasn pasinKy H3Mehy UHCTOT CaBHjarha H CaBHjarba cHiama « Tlojav unCTOr caBHjarba 1 caHjara cHaMa
o oGjachu nepopmanuje 1 HaNoHe NpH caBujaiby (UMCTOM caBujaiby | o Jlehopmauuje 1 HOPMATHK HATIOH TIPH YHCTOM CaBHjaby
H caBHjatby CHiamMa) o Jledopmaumje, HOPMATHH H TAHTEHUH]AIHH HATIOH TP
© npopauyHa HOCay H3OJKEH CaBHjatby caBHjarby cHavMa
o pasyme nojam Kocor casujara o TlpopatiyH HOCAua H3TOKEHHX CaBHjalby H YCTOBM 3
JIMMEH3HOHHCaE
Tojav Kocor caswjata
Vsenjarbe o JcHEMIIIC M3BHjaMLE 1 0BJaCHH OCHOBHE MOJMOBE M MPETHOCTABKE OCHOBHH MOJMOBH H IPETIIOCTABKE KO M3BHjara

npu H3BHjaIby

HaGpoju u Hanpasu pasauky uavehy ueTHpH OCHOBHA Cryvaja
wipHjama

W3pauYHA KPUTHUHY CHITY H KpUTHUHH HATIOH U3BMjarsa
w3ppuin Owmera nocrynak

Ojnepos obpasall 3a BeTHUHHY KPHTHUHE CHIIE H3BHjalba
OcHoBHH cyuajen W3BHjara

KpUTHHH HATION H3BHjatba

Omera noctynak

CroxeHo Harnpesatbe

JieHHHMILIE K NPENO3HA CIIOKEHO HaNpe3arbe
AeHHUILIE eKCLCHTPHYHH NPHTHCAK

Jlebunnumja 1 OCHOBHH MOJMOBH M3 CIIOJKEHOT HANpe3akba
EKCLEHTpUYHM NpUTHCaK
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® 0/IpeM MAKCHMAaJIHH HaTlOH MPUTHCKA H 3aTe3ama o Jesrpo npeceka
e Haupra jesrpo npeceka

YIYTCTBO 3A JUJAKTUYKO-METOIUYKO OCTBAPUBAIE IIPOTPAMA

Ha noueTky cBake Teme yueHHKe YNO3HATH Ca LIM/bEBHMA H HCXOJMMA HACTaBe, OTHOCHO yueHsa, TIAHOM pajia i HauHHUMA OLieHBakba. [IpesMeT ce peannsyje Kpo3 TeopHjcKy
HAaCTaBy M BeXKOE Y YHHOHULIM M CrieLHjain30BaH0j yunonuin. Oiesbetbe ce He e/ Ha rpyre.
Ipenopyver 6poj Hacosa o Temama je cenehu:

« " OCHOBHM N0jMOBH 1 NIPETTIOCTABKE OTHIOPHOCTH MaTepujana (4 uaca)

*  Akcujanno Hanpesarse (14 yacoBa)

+ Cwumare (7 vacosa)

+ T'eoMeTpHjcke KapakTePUCTHKE PaBHKUX M MOMpevHKX npeceka (15 yacoa)

*  Veujame (6 yacosa)

« Casujamwe (18 yaca)

«  Wseujamwe (4 uaca)

«  CnoxeHa HarnoHCKa cTaiba (6 yacoBa)
Cajiprkaj nipe/iMeTa OTIOPHOCT MaTepHjaia HaloBe3yje Ce Ha YCBOjeHa 3Hakba W3 CTATHKE. 3Harba M3 CTaTHKE CY NPE/IyC/oB 3a YCBajatbe 3Hatba U3 OTNOPHOCTH Matepujana. Ipe
noyeTka cBake Teme, MoTeGHO je OCBPHYTH ce Ha Hay4eHO 13 cTaThke. Bpeme 3a yTBphHBatbe nonasHux craBoBa Mopa GUTH KpaTKo, a IPHOPHTET Ce Jaje aHATH3H W H3/aramy
HOBHX CajipiKaja.
'V yBOAHOM ey 0GpaTHTH Nakiby Ha NIojMOBe HaroHa 1 aeopmaiija Ge3 umjer pasymeBaiba yUeHHLM He MOTY J1a CaBJlajiajy OCTaTak rpamBa.
Tlpy aHanu3u akcujaaHor Hanpesarwa Tpebano 61 0GHOBHTH opehuBaibe CHie y ITanoBhMa (cTaThKa), Ge3 AyGibe aHanuse npobnema. Ha Temu akcujaiHor Hanpesara
3aIpKaTH Ce HEWTO Iy)ke 1a GM yUeHHLM OBe canpskaje ycBojuiH y uenuiu. [loceGHy naxisy oGpaTiTH Ha XyKOB 3aKOH NPH aKCHjalIHOM Hanpesaiby ¢ 0G3MPOM Ha Hero
3Hauaj y OTIOPHOCTH MaTepHjana.
Ipu obpanm cMuiamba Tpeba GupaTh 3ajaTKe Be3aHe 3a NpaKTHYHE NMpobiieme (3aKOBaHH CIIOjeBH, MOJELICHH HABOJHH CTIOjeBH, Be3e KIIMHOBHMA, YMBHjaMa) M Ha Taj HAYWH
MOBE3aTH Ca/ipikaje OTMOPHOCTH MaTepHjaia ca caJipikajeM MpeMeTa MALHHCKH eIEMEHTH.
Tlpu 0Gpajin reoMeTPHjCKMX KapaKTepUCTHKA NONPeYHUX npeceka nocebaH 3Hauaj Tpeba laTh H3pauyHaBary MOMeEHaTa HHepumje y3 npumeny Xajrenc — Illtajuepose Teopeme.
3a M3pauyHaBaKbE TEKHIIITA CIOKEHE PABAHCKE (UType OCHamaTH ce (1o MoTPeGH YKPaTKO OGHOBHTH) Ha 3HAM-A U3 CTATHKE (AHATHTHUKH NOCTYNak oapehuBara KoopaMHaTa
Texkuta). [pu oGpam npodmia, npuMerHBaTH OHe KOjH WMajy Hajuelnhly MpUMeHy Y MallIMHCKO] MPAKCH M yBekOaTH yueHHKe J1a KophcTe Tabliniie cranaapaHuX npoduia.
TlpH pelaBaiby KOHKPETHHX MpoGieMa, yueHHUMMa 103BONTH Kopuuherbe TaGiuua (Hema notpeGe Ja ce yue Hanamer oGpaciy 3a MOMEHTE MHEpUHje eleMeHTapHHX
paBaHCKUX (urypa).
Tlpu oGpanu caujaiba IPUMEHHTH H3PauyHaBaibe MOMEHaTa HHepuUuje y3 npumeny Xajrenc — LLTajHepose Teopeme (M3pauyHaBatbe OTIOPHOT MoMeHTa nopuukie). Takobe,
TIPOBEPHTH KOJIMKA Cy MPE/I3HAIbA YUCHHKA U3 LIPTaba CTATHUKKX JMjarpama (cTaThka) 6e3 KOjUX ce He MOYKE BPLIMTH IMMEH3HOHHCAIbE HOCAUA H3JIOKEHHX CaBHjalby.
TlpH 06Gpanu cOKEHHX HAMOHCKHX CTakba MOTPEGHO je M3BPLIMTH PEKANUTYIALM]Y CBHX CTEUSHHX 3HAIbA.
TIpH H3paZIH OICPATHBHOT N11aHa W3 OTIIOPHOCTH MATEpHjaa, IOTPEOHO j& H3BPLIMTH YCATTAIIABAHE Ca ONIEPATHBHHM NIaHOM W3 MalIMHCKHX E/leMeHaTa jep ce npodeMaTha
TpopayyHa i M300pa MALIMHCKHX €IEMEHATa 3aCHHBA HA NIOCTABKAMA OTNOPHOCTH MaTepHjaa.
V TOKy IKO/MCKe rofuHe ypaautd Gap aBa aomaha rpaduuka pana (Ha npumep: npBu rpaQuUuKd paja — 3aTe3arbe, MPUTHCAK M CMHLAMbE, a JAPYrH rpauukd pag —
JIAMEH3HOHHCAIbE HOCAYA H3TIOMKEHOT CaBHjamby).
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5. YIIVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbMBAIGE YUEHUKA

CyMaTHBHO OLIeIbMBaILE yUeHHKA BPUINTH Ha Kpajy peannsosatie Tevie. OBe oliene ce 106Hjajy W3 KOHTPOIHHX PAZIOBa, MHCMEHHX Paziosa, rpadpukiX paziosa, noMahux
3a/1aTaKa, TECTOBA, YCMEHOI M3/larama, CaMOCTAHMX PajloBa yueHHka. Hanpenak yueHHKa npatv ce KOHTHHyMpaHo. HMBOM MCXO/a M HAuMH OlLCHHBaa Mopajy GuTH
yewnahenu. [pn u3paau 3aj1ataka BOAMTH padyHa Jia 3a/1auy Gy/ly 3a pasiuuuTe HUBOE 3HaHa yueHHKa (Ha MPUMEP: 3a IMMEH3HOHHUCAIbE HA CABH]abe 3a HIDKE HHBOE 3Hamba
7aTH npocTy rpefty onTepeheHy KOHIEHTPUCAHHM CUTaMa M OMPEUHMM MPECEKOM y OBHKY MPOCTHX (PHTYPa Kao 1ITO Cy KpyT, KBaJPaT, NPABOYTAOHMK, A 32 BHIIE HUBOE
3HaIba HOCAY ONPETETHTH KOMOHHALI{OM pasHuMTHX orrTepehieba, ca NOMpeuHHM NPECeKoM Y 00Ky ClosKeHe (Hrype).

[pu CyMaTHBHOM OLCHHBakY HACTABHHK TPeGa 1a MPOMOBHLIIE /HjaJlOr, yBayKaBakhe APyrauujer MHIILbEHA, Gparbere THIHOT CTaBa KO3 apryMEHTe, MOJICTHYE HICje yUeHHKa,
oxpaGpyje, M0JICTHYE CAMONPOLIEHY YUeHHKA, HABOJM YUEHHKE Ha pasjinunTe u3Bope HdopMauuja (YUGEHHLM, YacoTNCH, MHTEPHET, CTpyuHa uTepatypa). [TorpeGHo je na
HACTABHHK y €IEKTPOHCKOM JIHEBHHKY H y CBECLIH 3a CyMAaTHBHO H (JOPMATHBHO OLICHHBaE Ge/e/kH HAMPE0Babe YUCHHKA H /aje NPENOopyKe 3a HANPEI0Bake YUeHHKA.
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Hasus npeavera: MAIIMHCKH EJIEMEHTH

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacrasa y 610Ky VkynHo

1

74 37 0

0 m

2. LIJbEBU YUEA:

- OcnocobbaBare yueHHKa Aa Pa3IMKY]jy KapaKTEPUCTHUHE MALIMHCKE €IEMEHTE H MAIMHCKE AE/OBe, MO3Hajy NPUHLIMIE BHXOBOT (DYHKLHOHHUCAbA U HAMEHY:
- OcnocobbaBarbe yueHHKa 1a KOPHCTE TEXHUUKY JIOKYMEHTaLHjy:

- OcnocoGbaBarbe y4eHHKa 1a CAMOCTAJTHO MPOPaUyHajy H AMMEH3HOHHIIY MALIIMHCKE Je0Be;
~ Pasujarbe CIIOCOGHOCTH NPHMEHE CTEYEHNUX 3HAMA Y PAKTHUHO] HACTABH;

- Pa3Bujarbe CMHCIA 32 TAYHOCT M MPELM3HOCT M OArOBOPaH OIHOC MpeMa pazy

3. TEME, UCXO/IH, IIPENNOPYYEHH CAJIPJKAJU U K/JbYYHHU ITOJMOBHU CAJIPKAJA

Paspen: Apyrn

Toauuirbh ot vacosa: Teopuja:

74 uaca; BexGe: 37 uacosa;

TEMA

HCX0aH
Ilo 3aBpuieTky TeMe yuenuk he GutH y cTary aa:

TPENIOPYYEHU CAJPIKAJA / KJbYYHH TOJMOBHA
CAJPKAJA

Crannapausauuja u
ToniepaHLmje

oGjackH pasanKy H3Mehy MaUIHHCKHX IEI0BA H MALIHHCKHX e/leMeHaTa
TIPENosHa pasHuMTe BPCTE MALIMHCKHX /1€710Ba H efleMeHaTa
TIPEno3Ha CTaHaapHe MaLIHHCKE Je0BE H elleMeHTe

KOPHCTH KATA/0re CTAH/IAP/IHHX MALIMHCKHX JIENIOBA U efleMenaTa
pa3syme HEONXOAHOCT yBoljerba ToIepaHLIHja H OCTBAPHBAIbA HAETalba
ojacki HauMHe Vieperba W KOHTPOAIE 0G/IHKa H NOAIONKaja MOBpIIHHA
HaBeJIe BPCTE MEpHJIa y)KHHe

ONHLIIE MOCTYNAK MEPEHsa H KOHTPOJIMCAH:A 1yKHHCKHX Mepa

HM3BPLUM MEPetbe H KOHTPOJIHCAlbe: AyIKHHCKHX Mepa,

M3BEIIE MEpEthe NPE/MET PATHUHTHX 067HKa H NO0KA]A TOMUUHMM
MEpHIIHMA Pa3THUMTHX THIOBA, MEPHHX ONICEra H PAsHUHTHX Kjlaca
TAUHOCTH

M3BE/Ie MEPEIbe PasTHUMTHX 06JIMKA MUKPOMETPHMA 3a CIOJbHA 1
YHYTpallliba Mepetba

HM3BE/IE MEPerbe NapasieIHOCTH H PaBHOCTH MOBPLIHHA

opwmpa o3HaKy Hazerarsa

o Cran/iap/iv ¥ CTaHJapaH3aLMja MALIHHCKHX e/leMeHaTa
o Tonepauuwje 1 Haserama

o Mepeibe M KOHTpOA 1YKHHCKHX Mepa,
— rpaHM4Ha Mepuia
— TolepaHUMjcKa MepHIa

o Tlonena Mepuna ayKnHe npemMa KOHCTPYKLHOHHM
KapaKTEPUCTHKAMA M HAMCHH: TUIAHNAPAJICIHA TPaHHYHA
MepHIa Jly)KuHe, TOIepaHLInjCKa MepuJia

o [locTynak Meperba M KOHTpOJIHCatba 1y KHHCKHX Mepa

e Bumectpyka Mepuna aykuHe (Mepuia ca LpTama, Mepuia
ca HOHHjYCOM, MHKPOMETPH H KOMIIapaTopH).
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« 0BJachH N0JMOBE, HATIOH, HANIPE3AME, CTCTICH CHIYPHOCTH, 103BOJbCHH 1| & KOHCTPYKIHOHE H MCTPOAIONIKS KapakTepHCTHKE MepHa
KpHTHUHH HarloH JY/KHHE H IbHXOBA PHMEHA 3 PATTHUNTE OGIHKE

o oBjackm Bpcte paanor onrepehersa nonoxkaje Mepersa
® OJpeH, NpOpatyHa MONpEUHE AMMEH3H]e MALMHCKHM A€/I0BUMA o HOMHHAJIHK HATIOHU M KOHUIEHTPALIHja HATOHA
© 0GjacHy KOHUCHTPALWjy HarMoHa
© OJIpE/IM CTENEH CHIYPHOCTH MALIMHCKHM J€/I0BUMa

Pa3/iBojuBH M HEPa3/BOjUBH | o OOjacHM HauMHE Criajabka /1BA MALIMHCKA 1eN1a O/l HCTHX WK pasiuunTix | o Hepasnsojuse Bese

crojeBu MaTepujana Hepa3ABOjHBHM H Pa3BOjHBHM Be3ama — 3aKOBAHH CTIOjeBH,
® pasiuKyje BpcTe HaBoja — 3aBapeHH CrojeBn
* o0jacHu 03HaKy HaBOja
© M3Be/le OCHOBE NPOPayyHA 3aBPTAMCKHX BE3a .
® Npeno3Ha pasiuyuTe BPCTE 3aKOBHLEA o Pasnsojuse sese . .
o oGjacHu (opMHUpatbe 3aKOBAHOT CIOja PA3IMUHTHM NOCTYNLMMA; — BPCTE, MOJENIa M OCHTypatbe HABOJHUX CriOjeBa
® H3BEJE OCHOBE MPOpayyHa 3aKOBAHHX CrojeBa — MpecoBany Criojes
® Tperno3Ha pasjiMunuTe BPCTE 3aBapeHMX CrojeBa
© HM3Be/le OCHOBE NPOPAyyHA 3aBAPEHHX CMIOjeBA
o oGjackm opMHparbe NPECOBAHKX CrojeBa * Onpyre
 MNpenosHa pasMuMTe BPCTE ONpyra
o oGjachy neopMalMOHe KapaKTEPHCTHKE ONpyra
 H3BE/Ie OCHOBE NPOPaUyHa PUTHCHHX 3aBOJHHX LWIHHAPHUHHX ONpyra
_oGjacHH NpHHLKMN pajia rHGHbeBa

4. YIYTCTBO 3A TUJJAKTHYKO-METOJIUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha noueTky cBake TeMe yueHHKe YTO3HATH Ca LIM/beBUMA H HCXOIMMA, MIAHOM Pajia H HAUHHHMA OLeHHBatba.
Tlpeamer ce peannsyje Kpos TEOPHjCKY HACTaBy M BEKGE Y YUHOHHIIM M CHIEUHjaIn30BaHOj yuHOHHLM. TTpHIMKOM OCTBapHBaba NporpaMa BEKOH O/le/berbe ce JIENH Ha rpyre
10 15 yuenuka. [Ipenopyka y opraHu3alivji HacTae je 1a ce HaH3MEHHUHO 10 HeJle/baMa Peasisyje ABoUac TEOpHjcKe HacTaBe, OIHOCHO Bovac BexGH. [lpenopyuenn 6poj
4acoBa o Temama je ciezehu:

« Cranjapamsaunja u Tonepanuuje (61)

o Pa3ojusy 1 Hepas/BojHBH criojesu (50)

TIpHIKKOM peannsalinje Tema OCIOHHTH Ce Ha NPE/I3HAba yUeHHKa 3 MaTeMaTHKe, MEeXaHHKe, MAIIMHCKUX MaTepujana. [Tpenopyka je fa ce NpHIMKOM OCTBAPHBakba
nporpama u3pabyjy 3anauu Koju hie ce NpUMerbUBATH Y NIPAKTHYHO] HACTABH M CTPYUHHM NpEAMETHMA. MIHCHCTHPATH Ha CHCTEMATHYHOCTH H IPHMEHH CTEUEHHX 3Haba y
TpaKcH.

3a camMocTanHe BexkOe yueHHKa noTpedHo je NpUNpeMUTH NoTpebHe MalMHCKe AeoBe U eeMenTe. IIpeuior Tema caMocTanHuX BexOH je crenehn:

. Tonepanumje u Hanerarmwe

Meperbe M KOTpOna 1y’KHHCKHX Mepa

. OunTaBatbe O3HAKE HABOja HA LPTEXKY

Tperiosnaarbe BPCTE 3aBPTHHEBA, HABPTKH H KIbyuesa

Onpebupame MOMEHTA NPHTE3akha 3aBPTAHCKE BE3E

Ipenosnasarse BpcTa 3aKoBHLA

OnpehuBarbe KpyTOCTH OMpyre

N vEw -
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8. OnpehuBarbe cTaHaapaHUX IMMEH3Hja CTIOja OCTBAPEHOT KIIHHOM H hOpMHparbe crioja
9. TlpenosHaBare BPCTE KOTPJbajHHX JICHkaja, H3GOP JIeKaja H OUHTABAHE O3HAKE JIeKaja Ha LIPTEKY
10. Mpeno3nasaise BpCTe CrIOjHALA

sG0p MeTosa 1 o:1HKa pasa 3a caky Temy ojpelyje HACTABHUK y 3aBHCHOCTH O/l HACTABHHX CaZIpaja, CIOCOGHOCTH H NI0TPesa yueHHKa, MATepUATHHX W APYTHX YCAOBa.,
Kopuctuty Bepbante MeToze (METo/1a yCMEHOT H3/laramba H IMjaiolika MeTo/1a), METO/Ie IEMOHCTpaLHje, TeKCTyanHo-HIycTpaThBHe Metofe. [Ipeanokenn obaum paja cy

poHTaIHK, pajLy TPYINH, Pajly Tapy, MHAWBHIYaTHH Pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbUBAILE YYUEHUKA

'V HacTaBu OPHjEHTHCAHO] KA I0CTH3akY HCXOJIa MpaTe ce H BPE/IHYjy NPOLeC HACTABE M yueka, MOCTHrHyha yuenuka (MpoayKTH yuera) u concTeent paa. Hactasuuk tpeba
KOHTHHYHPAHO /1a TIPaTH HaNpe/aK yueHnKa, KOjH ce OrJie/la y HauMHy Ha KOjH YYeHHLH NapTHUMNHMPAjy, KaKo MPHKYIUbajy MOjIaTKe, KAKO apryMeHTYjy, eBatyupajy.
nokymeHTyjy uTa. Jla Gu BpeaHOBake G1ilo 0GjeKTHBHO My (yHKIM]H yuera, MOTPeGHO je YCKIaAMTH HHBOE HCXO0/A H HAUHHE OLCHHBAA.

CyMaTHBHO OlLietbHBatbe je BpeHoBatbe nocTuriyha yuemka Ha Kpajy caake peannsosatie Teve. CyMaTHBHE oLeHe ce 106Hjajy W3 KOHTPOTHUX W NIHCMEHHX PaioBa,
TECTOBA, YCMEHOT MCTIHTHBAH:A, CAMOCTATHHX H/IH PYTIHHX PAI0BA YHEHNKA.

V opmatHBHOM BpeHOBatbY HAaCTaBHHK O TPeGaso 1a NPOMOBHIIE IPYHHH IMjasior, 1a KOPUCTH NUTakba 1a Ou reHeprcao nojiatke M3 haukux uaeja, anu 1 1a nomorxe
pa3eoj haukux uaeja, naje yuenuuuma nosparne unpopmaije, a nopparue uudopmaumje 106ujeHe o1 yueHHKa KOPUCTH /1a IPUJIATO/IM NOJlyuaBatbe, oxpabpyje yueHuke 1a
olerbyjy KBaauTeT cBor pania. M360p HHCTpyMEHTa 3a (hOPMATHBHO BPEHOBAME 3ABHCH O]l BPCTE AKTHBHOCTH KOja e BpeaHyje.
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Hasus npeavera: MAIIMHCKH EJIEMEHTH

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

1

70 35 0

0 105

2. LIJbEBU YUEA:

- OcnocobbaBare yHeHHKa 1a Pa3IMKYjy KApaKTEPUCTHUHE MALIMHCKE €IEMEHTE H MALIMHCKE JE/OBE, MO3HAjy NPHHLIUIE BHUXOBOT (DYHKLUMOHHUCAA H HAMEHY;
~ Ocnocob:baBatbe yUeHHKa 1a KOPHCTE TEXHHUKY 0Ky MEHTaIM]y:

- OcnocoGbaBarbe y4eHHKa 1a CAMOCTAJTHO MPOPaUyHajy H AMMEH3HOHHIIY MALIIMHCKE Je0Be;
~ Pasujarbe CIIOCOGHOCTH NPHMEHE CTEYEHNUX 3HAMA Y NPAKTHUHO] HACTABH;

- Pa3Bujarbe CMHCIIA 32 TAYHOCT W PELIM3HOCT  OArOBOPAH OZIHOC MPEMA PajLy.

3. TEME, UCXO/IH, IIPENNOPYYEHH CAJIPJKAJU U K/JbYYHHU ITOJMOBHU CAJIPKAJA

Paspen: Tpehn

Toaunuirby ot vacosa: Teopuja: 70 uacosa; BexGe: 35 uacosa;

TEMA

HCXOM
Ilo 3aBpuieTky TeMe yuenuk he GutH y cTarby aa:

TPENIOPYYEHU CAJPKAJA / KJbYYHH TOJMOBHA
CAJPKAJA

Enementu

0OpTHOT KpeTarba

PasiIMKyje HaMeHy OCOBHHA M BpaTHIA

PasIMKyje KOHCTPYKLIMOHE OG/IMKE BpaTHIa M OCOBMHA

HaBe/ie BpcTe ontepeherba BpaTHIA H 0COBHHA

OJIpe/ OTTIOPE OC/IOHALLA BPATHJIA H OCOBHHA

OIpe/IM KPUTHYHE HANOHe H CTENeH CUrypPHOCTH BpaTHia U

OCOBHHA

pasyme OCHOBE NpopatyHa OCOBHHE H BpaTHIIA

JIMMEH3HOHMHILIE BPATHJIA M OCOBHHE

pasiuKyje BpCTE JieKkajan HHXOBY HaMeHy

oGjacHm 03HauaBatbe JeKaja

HaBe/le OCHOBHE KAPAKTEPHCTHKE KIH3HHX H KOTPIajHHX

nexajea

© OJIPpe/IH eKBHBAICHTHO IMHAMHYKO H CTATHIKO
onTepehere exkajesa

o Haseste KpHTEPHjyMe H3GOpa JeKajeBa

o _objackm HaumH yrpahusara fexajera

Ocobune u Bpariia
KOHCTPYKUHOHHM OG/IMLM BpaTHIa U OCOBHHA

Onrepeherbe BpaThia H OCOBHHA

TpopauyH uspcrolie BpaTHAa U OCOBHHA

Paniu Hanonn

KpHTHUHH HANOHH BPaTHIA W OCOBHHA

CTenen CHrypHOCTH

JIUMEH3HOHHCANE BPATHIA H OCOBHHA

TlpopauyH KpyTOCTH BpaTHIIa H OCOBHHA

TpopauyH MHaMHUKe CTAGHITHOCTH BPATHIIA M OCOBHHA

Kausnu u Korpibajuu Jgexajn

Tpere y KIH3HUM JeKajima

Bpcre Kimsnix exaja

Marepujanu 3a KIu3He feKaje

CucTem obenesxaparba Jieskaja

OCHOBHM THIOBH KOTP/bA]HHX /1Eaja H HHXOBE KAAKTEPHCTHKE
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e pasiuKyje BpCTe cnojHuia (Habpoju BpCTE CriojHULLA, o OnpehHBarbe eKBUBAJICHTHOT IMHAMMUKOT M CTATHUKOT
OGjacHH IbHXOBY YAIOTY M ONIULLIE HauMHE Cliajatha) onepehersa rexaja

* 00jacHH 3a]aTaK M yIoOTy CrOjHHLA Cnojunue

3anarak, nojena u BPCTe CriojHULA

Hepasasojuse cnojuuue

PazBojuse criojuuue

Creuujanne crojuuue

Ilpenocuuum cnare ®  pasluKyje BPCTE MPEHOCHHKA CHAre M HHXOBE eleMeHTe @pPHKIHOHH NPEHOCHHUH
® HaBejle OCHOBHE KapaKTePUCTHKE W 1ojieny (PPUKLIHOHUX DPUKLMOHN PEHOCHHIIH Ca CTATHUM MPEHOCHHM OJIHOCOM
TPeHOCHHKA DPHKLHOHH IPEHOCHHIIH €A IPOMEHLHBHM MPEHOCHHM OIHOCOM

 W3BpUIM MPOPAUyH (PHKLHOHHKX NPEHOCHHKA

© Npenosua BpCTy 3ynyacTor napa

® 00jacHH OCHOBHE reOMeTPHjCKe H KHHEMATCKe BeHUnHE
UHHHAPHYHOT 3yN4acTor napa

© OMHLIE HATIOHCKO CTakbe Y NOAHOK]Y 3ynua

pasiuKyje BpcTe pasapaiba Ha GokoBuMa 3yGatia

OMHUILIE FeOMETPHjCKe W KHHEMATCKe BeJIMUHHE Koje ce

YHOCE Ha PaIMOHHUKH LIPTEsK 3yTHaHHKa

oGjacHu MocTynak npoBepe HOCBOCTH TOIHOXK]a 3yTilia

objany nocTynak nposepe HOCHBOCTH GokoBa 3yGana

0GjacHH laHuaHH nap

objachi peMenu NpeHoc (MPHHLKMN pajia, eNeMeHTH,

crajabe  3aTe3arbe)

OfHLIE TOCTYTIAK NPOBEPE Pa/IHOT Beka pemMeHa

n3abepe craHaapaHe AMMEH3Hje Kania

OJIPEIM CHITY 3aTe3akba PEMEHOT Napa

TpopatyH GpUKLHOHKX NPEHOCHHKA
3ynuactu npenocuuun

LIMAMHAPHYHHM 3yNYaCTH NApOBH
LIMIUMHAPHYHH 3YTTYACTH MIAPOBH Ca KOCHM 3yTLIMA
KOHCTPYKUHOHHM 06/1MLM TeNa 3ynyaHnKa
Ygpcroha 3ynyacTux naposa

KoHycHu 3ynuacti napou

ITyskHu napoBu

PeMenu i JIAHYAHH NPEHOCHH I
onena nanaua

TMpopayyH HOCHBOCTH JlaHala
Hanpesara 1 Hanonu y pemeHy (kauiiy)
OnpehuBarbe NONPEYHOr npeceKka peMeHa
KoHcTpyKunonm o6mum pemena

Pemenn napoBu

4. YIIYTCTBO 3A TUJAKTHYKO-METOJIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouerky cBake Teme yueHHKe YNO3HaTH Ca LIM/bEBUMA M HCXOIMMA, NJIAHOM Pajia i HAYMHHMA OLEHHHBAbA.

Tlpenmer ce peansyje Kpo3 TEOPHjCKY HACTABY H BEXGE Y YUHOHHLIH M CTISUH]alH30BaHOj yHHOHHLM. [IPHIHKOM OCTBapHBakba MPOrpaMa BEXKGH Oesberbe ce e/ Ha rpyne
110 15 yuennka. [Tpenopyka y opraHusaliuji HacTaBe je Jia Ce HaM3MEHHUHO 110 He/le/baMa peasiusyje /IBOUaC TEOPHjCKe HACTaBe, OHOCHO 1BoYac BeKGH. [Tpenopyuenn Gpoj
HacoBa 1o TeMama je caenehiu:

« Esiementh oGpTHOT KpeTarba (42)

o TlpenocHnun crare (63)

TIpUAHKOM peatH3aLHje TeMa OCTOHHTH Ce Ha NPeA3HaIbA YHeHHKA W3 MATEMATHKE, MeXaHHKe, MAUIHHCKHX MATEPHjania H MALIMHCKHX efeMenaTa (FpaanBo Apyror paspena).
Tpenopyka je 1a ce NPUIMKOM OCTBapHBaka nporpama upahyjy 3aaum koju he ce NpUMEHHBATH Y MPAKTHYHO] HACTABH M CTPYYHHM npeaMeTnma. MHcHeTHpaTh Ha
CHCTEMATHYHOCTH M NPHMEHH CTEUEHHX 3Hatba Y NPaKCH.
3a camocTaHe BeKGE yueHHKA OTPEGHO je NPHPEMHTH MOTPEGHE MALIMHCKE 1ET0BE 1 eiemenTe. TIPE/LIOr Tema caMocTaHux B je crieachu:

1. Tpopauys uspcrolie BpaTHIIa H 0COBHHA

2. JIUMEH3HOHMCAIbE BPATHNA H OCOBHHA
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. TIpopasyH KpyTOCTH BpATHA H OCOBHHA
TTpopauyH AHHAMUYKE CTAGHIHOCTH BPATHIA H OCOBHHA
OpeljBarbe eKBUBATCHTHON AMHAMHUKOL W CTaTHUKOT onTepehiersa fexaja
OnpehuBarbe MPEHOCHOT 0JIHOCA MPEHOCHHKA CHare
. TlpopaviyH (pPHKLHONHX NpeHOCHHKa
OpehuBarbe OCHOBHHX FEOMETPH]CKHX BETHUNHA LATHHPHUHOT 3yUaCTOr napa

9. Oppeluare ciite 3aTe3ama peMeHor napa

10. TlpopauyH HOCHBOCTH JaHaLa
sG0p MeTosia 1 0:1HKa paa 3a caky Temy ojpelyje HACTABHUK y 3aBHCHOCTH O/l HACTABHHX CaZlpaja, CTIOCOGHOCTH H NI0TPEGA yueHHK, MATEpUATHHX W APYTHX YCA0Ba.
Kopuctuty Bepbante MeToze (METo/1a yCMEHOT H3/larama H IMjaiolika MeTo/1a), METO/Ie IGMOHCTpaLIHje, TeKCTyanHo-HIycTpaThBHe Metofe. [Ipeanokenn obauum paaa cy
(pomTanHm, paay rpynu, pajy napy. MHAMBHIYaTHH Pajl.

BN aw

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLIElbUBAIKE YUEHUKA

'V HacTaBM OPHjEHTHCAHO] Ka JOCTH3alby HCXO/A MPaTe Ce U BPeHY]jy NPOLEC HACTaBe U yuera, nocturiyha yuenuka (mpoaykTu yuersa) u concreenu paa. Hacrasuuk tpeba
KOHTHHYHPAHO /1a TIPaTH HaNpe/aKk y4eHnKa, KOjH ce OrJie/la y HauMHy Ha KOjH y4eHWLIM NapTHLHMINPAjy, KAKO NPHKYTbajy No/1aTKe, KAKO apryMeHTYjy, eBatynpajy,
nokymenTyjy uta. Jla Gu BpeaHoBare G110 06jeKTHBHO Uy DyHKUMjH yuerba, MOTPeGHO je YCKIaMTH HHBOE HCXO0/A H HAUHHE OLCHHBAIbA.

CyMaTHBHO OLieHHBaIbE je BpeHoBatbe nocTuryha yueHmka Ha kpaj cake peannsoane Teme. CyMaTHBHE OLEHE ce 100Mjajy W3 KOHTPOIHHX WM HCMEHHX PajoBa,
TECTOBA, YCMEHOT HCIIHTHBAHA, CAMOCTATHHX HITH IPYMHHX PajloBa yueHHKa.

V opMaTHBHOM BpeHOBALY HACTABHHMK G TPeGaso 1a NPOMOBHLIE IPYMHH IMja/Ior, 1a KOPUCTH NUTaka Jla OM reHepHecao nojiaTke M3 haukux uieja, anu v 1a noMorie
pasBoj haukux uaeja, 1aje yueHuLuMa nospaTHe HHGopmatuje, a noppathe nudopmalmje 106HjeHe 01 yueHHKa KOPHCTH /1a NIPHIIAro/IM MojlyuaBaibe, oXpabpyje yueHuke 1a
olemyjy KBaluTeT cBor paa. M36op HHCTpyMeHTa 3a hOPMATHBHO BPEHOBAHE 3aBUCH OJ1 BPCTE AKTUBHOCTH KOja ce BPE/IHYje.
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Hasus npeamera: KOMIIJYTEPCKA TPA®HKA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

1

0 111 0

0 m

2. LIJbEBU YUEA:

~ OcniocobbaBarbe yueHHKa 3a pasymesarse W kopuiherse MoryhHOCTH pe/icTaBIbaba reoMeTpHiCKHX Mojena nomohy pauyHapa:
- Osnanasarse npuHumnuma opranmsauuje CAD coreepa u ysexOasarbe uxoBor kopuuihersa;
- Tlpunpema 3a abe 06pa3oBarbe M3 061aCTH MOJICIHPAba MALIMHCKUX /IEI0BA M CKJIOMOBA H METOIMKE KOHCTPYHCakha,
— TIpumena 3Haba w3 TEXHHUKOT LPTAMbA HA rpadUUKNM 3a/aLMMa Y3 Kopihetbe patyHapa.

3. TEME, HCXO/IH, TPENTOPYYEHHU CAJIPKAJUA U K/JbYYHH ITIOJMOBH CAJIPKAJA

Paspen: Apyrn

Tonmumbu gona yacosa: BexGe: 111 uacosa;

Kopuchunuky interface
Nporpama-pajHo OKpyKere

00jacHH paiHO OKpYKeHe

npoMenH Gojy pajHe noBpluHe

MUHHMH3HPA [IPO30P, CMakH W noBeha nposop

Hanpasy cBoj 3Gop nasera

M3BPLIM Ce/IeKLIM]y/aeceeKLn]y QYHKUMCKUX TacTepa y
OKBHpY CTATYCHE IHHH]E

objacku 06iMKe Kypeopa y Noapyujy paane 06/acTu 1 H3BaH
pajiHOr NpocTopa

objacHu (yHKUH]y CBAKOF TACTEPa MHLIA [I0HA0CO0

HaBe/le Heke o/1 ocHoBHMX komanau (New, Open, Save, Save As,
Undo, Redo, Plot, Properties...)

HaBe/Ie HAUMHE 32/1aBatba KOMAH,IN, 3aBPIIABAKLE, IPCKH/AME,
nonwwTaBarse i Bpaharse Kovanze

TEMA Hcxoau NPENOPYYEHU CAAPKAJU / KJbYYHHU IOJMOBHA
Io 3aBpuieTky Teme yuenuk hie 6UTH y cTamy aa: CAJIPIKAJA
NOKpeHe nporpam o OCHOBHH E/IEMEHTH PaJIHOT OKPYIKeHe:

-HaCJIOBHA JIMHHjA

-/MHHja najajyhinx Menuja

-paziHa NoBplIHHa

-najieTe ca KoMaH1amMa

-CTaTyCHa JIMHHja

-KOMaHHA SIHHHja

-XOPH3OHTAITHH H BEPTHKAIHH KIH3au

-KOOP/MHATHH CHCTEM

-NpUKa3 KOOpAMHATA

-Kypeop
o ypeljaji 3a KoMyHHKaUH]y KOPHCHHK -pauyHap (TacTaTypa, MHuI)
o OcHoBHE KOMaH/Ie

Tosiemasarbe pajiHux
napameTapa upTeska, Komanie
3a KOHTPOITY NpHKa3a

M3BpIIM M300p jeIMHHLA 3a UpTatbe (Mm)

Ae(uHuLIE PPAHULE LpTeRa

axrueupa anate Snap and Grid, Polar Tracking, OSNAP,
Dynamic Input

o Pajuu napametpu uprexa:

-jenuHHLe 3a LpTakbe (mm)

-rpaHMue UpTeKa

Snap and Grid, Polar Tracking, OSNAP, Dynamic Input
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« ZCUHALLC MPEAy 1 CKOKOBHTO KpeTarbe - Snap and Grid

© HM3BPLIM N10/ICUABAILE 32 NPELH3HO HHLIAEILE H BE3NBAHE 32
oGjexar — Object Snap

© M3BPIIM CeJIEKLM]y HAUPTaHUX objekata Ha eKpaHy

o objacHm npumeny Grip-ova 3a MaHWTyTalM]y HAA 0BjeKTHMA
(pa3iauerbe, oMeparbe, CKAIHpaRe)

o ojacHH HauMHE CTAPTOBAIbA KOMAHIC 32 KOHTPOTY MPHKa3a

NpHMerbyje KoMate 3a KOHTpOATy NpHKaza

CeneKumje HaLPTaHKX O0jeKaTa Ha eKpaHy:
-nojeMHauan u3Gop

-BHLICCTPYKH W3G0P (C/IeBa-yIECHO U CICCHA-Y/ICBO)
Grip-ovi

Komanie 3a KOHTposTy npHKasa:

-nomepatse LpTeska Ges npomene pasmepe (Pan)
-yBehatbe un ymarbere npukasa (Zoom)

Liprame, komanze 3a upTaibe,
KOMAH/IE 32 FEOMETPHJCKY Besy
HaupTanmx odjekata

TpUMelbyje ancoyTHe KOOpAHHATE

NpUMelbyje peslaTHBHE KOOpAHHATE

TpHMelbyje noapHe KOOpAWHaTe

NPUMERbYje ONLM]Y 32 OPTOrOHATHO LIPTakhe

KOPHCTH KOMaH/I€ 3a LIpTaibe

JlepHHULIE CTHII TEKCTA Y LPTERY

yHocu kpahe Tekcrose- Single Line Text

YHOCH TekeT y o0nuky nacyca -Multiline Text

KOPHCTH KOMaH/Ie 3a F€OMETPHjCKY Be3y HalpTaHuX ofjekara

Hauunu uprama:

-110CPE/ICTBOM arcolyTHHX KOOpHHATA

- MIOCPE/ICTBOM PE/IATHBHHX KOOPMHATA

- MI0CPE/ICTBOM M0JIaPHHUX KOOP/IMHATA

-ycmepaBarem

Komanjie 3a uprare:

-Jlunuja(Line), nonynpasa (Ray ). KOHCTpYKLHOHA JIHHKja
(Construction line ), aynna nunuja (Multiline ), mysimu-cermentHa
sunuja (Polyline ), nonmron (Polygon ), npaBoyraonnk (Rectanle ),
a1y (Are ), kpysknuua (Circle ), rarka kpusa aunuja (Spline),
enmnca (Ellipse ), Tauka (Point ), peruon (Region ), raGesna (Table
). wpaduparse ( Hatch), Gnokosu (Make Block), uHceprosatbe
6nokoBa (Insert Block), ynoc Tekcra (Text ).

Kowmarizie 3a reoMeTpujcky Be3sy HaupTanmx oGjexara:
-IToxynapuoct sge Tauke (Coincident), ynpasnoct (Perpendicular),
napanennoct (Paralel), Tanrentroct (Tangent), XOpU30oHTaIHOCT
(Horizontal), Beprukanuoct (Vertical), konmueaproct (Collinear),
Kontentpuroct (Concentric), criajarse Be KpHBe AHKje ca
KopeKuujoM crioja (Smooth), cuveTpuurocT (Symmetric),
Jjennakoct nyxuua (Equal), hukcupan (Fix).

Monuukauuja HaupTaHHX
oGjekara

© KOPHMCTH KOMaH/Ie 32 MOAM(HKaLM]y HaupTaHuX objekarta

Komanzie 3a moudukauujy Haupranux objekara:

-Bpucasse (Erase), konuparse (Copy Object), konuparse kao
orsenano (Mirror), napasieno konparse (Offset), BuiectpyKko
konmpate (Array), nomepame (Move), poruparse (Rotate),
ckanmpatbe (Skale), pasenauetse (Stretch),
npoayxkaearme/ckpahnsare (Lengthen), onceuarse (Trim),
npoyasare (Extend), npexwa y Tauku (Break at Point), npexum
3mely ase tauke (Break), cnajame Buie oGjekara (Join), oGaparbe
wsnita (Chamfer), sao6smasarse usnua (Fillet), cnajarbe kpusux
nunuja (Blend curves), ..pasdujarbe” croskennx objexara
(Explode).
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AeMANIIC HMBO WK C0j — layer
OGjachH HauMHe MO3MBaILA KOMAH/LE 3 AeHHHCaILE HHBOA AN
croja — layer-a

FinBo wm coj — layer
Komanie y nedmnrcaisy Hosor layer-a:
Vicmyuen/ucimyuen (On/Of), sanehen/onnehen (Freeze/Thaw),

Hutgo s cnoj - layer o Kkpenpa Hosu layer saxcmysan/orisysan (Lock/Unlock), Goja (Color), r awmuje
T  w3BpuIN W3G0p Tekyher layer-a (Linetype), ae6:mmHa munmje (Lineweight), Hauns mravnarsa
o npowenn layer Hauprasor objekta (Plotstyle), wrramnarse/ newrravnarse (Plo/Don t Plot).
o npowenn pasmepe onpehennx THoBa THHKja - LTS « Komanza 3a npomeny pasmepe oapehernx Tunosa muja - LTS
« OGJACHH HAUMHE N103MBaIbA KOMAH/IE 3 CPUHHCAME KOTHOT « Acummcare KotHor cTia (Dimension Style)
cTuna © Kpeuparbe HOBOT CTHIIa KOTHparba-KapTHLe:
® M10/IECH Pa3/IHYUTE KAPAKTEPUCTHKE KOTHOT CTHIA -Lines
o KpeHpa CONCTBEHH CTHI KOTHpaIba -Simbols and Arrows
® KOPHCTH KOMaH/IE 3a KOTHpatbe -Text
-Fit
-Primary Units
-Alternate Units
-Tolerances
© Kowmaie 3a KoTHparbe:
-XOPH3OHTATHUX H BepTHKaHHX Mepa (Linear), KoCHX HHHja
(Alignet), mepeme aysxkune syka (Arc length), nedunncamwe
Kotuparse opaunarta (Ordinate),paanyca (Radius), kpeupaibe Hajiomsbere
JIMHMje Ha KOTH momynpeyuka (Jogged), npeunnka (Diametar),
yrna (Angular), 6p3o korupatse (Quick Dimension), napanesnso
korupambe (Baseline), penno koruparse (Continue), nedumucarse
wehy KoTHUX oicTojama (Dimension Space), npecelatbe KoTe
(Dimension Break): noctasmatbe noxasusasa (Multileader),
nedunmcarse Tonepanumja (Tolerance), obenexasarse LeHTpa
kpysHuue (Center mark), Kpenparbe H3/10MbEHHX JIMHHja Ha
Ay kotava (Jogged Linear), kontpona kote (Inspection),
npovena nosioxkaja kotHor Gpoja (Dimension Edit), uavena kote
(Dimension Text Edit).axypupase kotHor crina (Dimension
Update),
o HALPTA H3OMETPHICKM W3IIEA NpEAMETa o Vsomerpuja
* Kpeupa upTexe o Kpeupame uprexa
* npUMetbYje 10/aBakbe norieaa o JlonaBatse norneaa
M3paja TeXHHUKHX LpTeXka © KOPHCTH MOIH(DHKOBaILE NOTieaa o Ilpojekumje
® npuMerbyje npojeximje o Ilpeceun
* npUMerbyje npeceke e Moaudurosarbe nornena
* KOPHCTH J10/1aBakbe /ieTaba o Jlonasaibe aerasma:
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© KOTHPA €JIEMEHTE NPeMa CTaH/apHMa TEXHHUKOT LipTakha — KOTHpambe

o yHece o3HaKe 3a TOJEPAHLIH]E HA TEXHHUKHM UPTEKUMA — ocHe mnuje
® UMTA TEXHUYKE LIPTEXKE, AHATM3NPA UX, TUCKYTYje, youaBa — ocTtanu nomMohHH eleMeHTH
TPeLIKe W HCTpaB/ba HX — Moan(HKoBatbe MoMONHKX eemeHaTa.

© CKMUMPA M HALIPTA JE/IOBE Y NPECeKy

* HaupTa npesvere Koju ce oGpalyjy nocrynuuma pyune oGpaze
HA OCHOBY MO3HATHX TEXHHUKHX LIPTEKA

o Haupra npeamere koju ce o6paljyjy nocrynumma pyune obpazne
npema 3a/laTaTHM INMeH3HjaMa

© onpewma upreske

o reunepuie Tabuue(template)

o moaudukyje Tabinue

Onpewma uprexa:

OKBHP 1 TabHLA (PaIMOHUUKA U CKIIONHA)

Tenepucarse TabmLe

Moaudukauuja Tabauue

Kotupare enemenara

OsHake 3a TolepaHLmje

TeXHHUKM LIPTEK NpeMeTa Koju ce obpalyyjy noctynuuma pyuxe
obpaze (cTpyrarbe CrojbalibuX NOBPLIMHA, [T10[akhe PABHHX
TMOBPIUHHA)

4. YIYTCTBO 3A JTUJAKTHYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha noueTky cBake TeMe yueHHKe YTO3HaTH Ca LIM/beBUMA H HCXOIMMA HACTaBE, OIHOCHO yueH:a, NIaHOM Pajia M HauHHUMa OLIEHHBakba.

Tpenver ce peannsyje kpo3 Bexde y padyHapckom kaGunery. TTPUIHKOM OCTBapHBaba NporpamMa ojesberbe ce Aen Ha rpyne 10 15 yuennka. ITpenopyuens 6poj yacosa no
Temama je cienehu:

Kopuchuuky interface nporpama-paano okpysketse (6 yacoa)

TNozewasarbe paaHKX MapaveTapa LPTeka, KOMaH/E 32 KOHTPOITy Npukasa (6 yacoa)

Lipratbe, KOMaHJIE 32 LPTakbe, KOMAH/E 3 areOMETPHCKY Be3y HaLpTaHuX objexara (27 yacosa)

Mougukaumja Haupranux objekara (15 yacosa)

HuBo i cnoj— layer (6 yacosa)

Kornpamwe (9 yacosa)

o M3pana TexHHUKHX LipTexka (42 yaca)

V Toky peanusauuje TeMa OCJIOHHTH Ce Ha MPe/I3Harba YUeHHKa U3 TEXHHUKOT LUpTatba i HHOpMaTHKe  pauyHapcTsa. HacTaBuyk npunpem notpeGhe enemenTe 3a BexkOy,
JIeMOHCTPHPA Pajl Ha padyHapy, NPaTH paji yueHHKa Ha PAIHOM MECTY M yKa3yje Ha rpeuike npu pajy. PajHe 3a1aTke Be3UBATH 32 KOHKPETHY MAlIMHCKY MPAKCy.

M360p meroaa 1 0GiiMKa pajia 3a CBakK MOJLYJ1 opelyje HACTABHHK Y 3aBUCHOCTH OJL HACTABHUX Cajpikaja, CIOCOGHOCTH 1 N1oTpeda yueHHKa, MaTepHjalHIX W APYrUX yCIoBa.
Kopucruty BepGate MeToze (METO/1a YCMEHOT M3araka W ANjaolka METo1a), METO/IE ISMOHCTpaLIHje, TEKCTYaHO-HIyCTpaTHBHe MeToze. TIpeuioxkenu o6nuum paa cy
(ponTanuu, paay rpynu, pajay napy, MHAMBHIYaIHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OLIEIbUBAILE YUEHUKA
¥ HECTABH OpHJEHTHCANC] KA AOCTIIARSY HCKOTA TpaTe ce W BpELY]y NpOLleC HACTaBe  yietba, MocTHTHYha yueHHKa (MpOAYKTH yietba)  coneraeni paz. HacTasHuk TpeGa
KOHTHHYWPAHO /1a NPATH HANPEAAK YUEHHKa, KOJH CC OFJIeNa y HAUMHY Ha KOjM YUCHWUM NapTHUMIMPajy, KaKO NPHKYIIbajy MOAATKE, KAKO apryMewTyjy, esanyupajy,
JIOKyMeHTYjy WTa. [la Gu BpeaHoBatbe G110 0GjeKTHBHO M y (hyHKLM]H yuetba, TOTPEGHO je YCKIaIHTH HUBOE HCXOJIa M HAUHHE OLCHHBAIbA.
CyMaTHBHO OlleHbHBatbe je BpeHoBabe nocTurHyha yuenuka Ha Kpajy cBake peanisosane Teme. CyMaTHBHE OLieHe e 100Hjajy M3 KOHTPOIHHX WITH MMCMEHHX PajloBa, TECTORA,
YCMEHOT HCTIHTHBAkbA, CAMOCTAIIHHX HJIH IPYITHHX PaZIoBa YUeHHKA.
V (opmaruBHOM BpeHOBatY HaCTaBHMK G TPeGaslo /1a NPOMOBHIIE IPYIIHH /Mjasior, 1a KOPHCTH MUTaba 1a Gu renepucao nojiatke w3 haukux uieja, aim u j1a noMorse
pa3eoj haukux uneja, naje yuenuumuma nosparne nudopmaunje, a nopparne nupopmaumje 1061jene o1 yueHHKa KOPUCTH 1a PUIArO/IM NO/lyyaBaibe, OXpabpyje yuenuke 1a
Oltembyjy KBanuTer cror pajta. H360p HHCTpyMeHTa 3a JOPMATHBHO BPE/IHOBAME FABHCH Ol BCTE AKTHBHOCTH KOja Ce BpeAHyje.




image48.png
Hasus npeamera: MOJAEJMPAIE MAIIMHCKHAX EJIEMEHATA U KOHCTPYKIIUJA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

1

0 105 0

60 165

2. LIJbEBU YUEA:

- YcBajaibe 3Haiba M BELUTHHA HEOTIXOJHHX 3a MPAKTHUHY NPHMEHY NPHIHKOM KOHCTPYHCAlba M MOJETHPaba KaKko e/leMeHaTa Tako M KOHCTpYKUHja;
- Ocnoco6baBaibe yuerka 3a kopuiuhiere cTaHIapAHNX U NPEnopyYeHnX BPeAHOCTH H BeJHYHHA 13 Tabnuua, rpadMkoHa U ujarpama;
- OGjenumasarbe 3Hakba U3 MALIMHCKUX eJleMeHaTa, TeXHoJloruje obpajie  KoMmjyTtepeke rpaduke.

3. TEME, UCXO/I4, ITIPENIOPYYEHHU CAJIPAKAJU U KJbYYHU ITIOJMOBH CAJIPKAJA

Paspen: Tpehn

Toanuib ponn uacosa: BexGe: 105 wacosa; Hacrasa y G10ky: 60 uacosa;

TEMA

ncxoam
Ilo 3aBpiieTKy Teme yueHuk hie GuTH y cTamy Ja:

TNPENIOPYYEHHU CAJIPIKAJH / KJbYYHU IOJMOBH
CAIPIKAJA

TIpuHuMnyM Mosenparba

Jlepunmie 2D ckuily, Ha OCHOBY NPETXO/IHO HAYYEHOT: 1a HalpTa
M MOZHHKYje elleMeHTapHe reomMeTpujcke 06HKe (paBa InHHja,
KPYKHULL, KPY*KHH JIyK, €JIMIICa, eIIITHYKH JIYK, IPABOYTaOHHK H
cn.). Jlepunnie cBe reomeTpHjcke Mepe Hauprane 2D dopme (1a
wckotpa 2D ckuiy).

KopHcTH jennoctasnuje THicke 3D opMe MPHMEHOM MPETXOHO
nepunncane 2D ckuue.

* Hasene 1 pasyme ocrose Boolean onepauuja nan mozenuma.
o Jleuume Tuncke dopume (Feature) 1 iuxose napamerpe.
o Haun u npuvenn MoaudmKauujy 061mKa n Mepa naupTanux 3D

dopn.

« Kopuetu reovetpujcke Tncke ope.
o Hayuu noje/iHoCTaBbeHO UpTatbe TAHKO3H/IHHUX efleMeHaTa.
o TlpHMenH CTeuena 3Haiba NPH UPTalby TEXHOMOUIKHX THICKHX

Gopmn.
KopucTu ca3narba npu LpTaiby T3B. KO3METHUKHX HaBOja

(CTIOMbAILIFHX WM YHYTPALLIFHX).

* Mogenupa cioxene THricke opme.

Hspalyje Tuncke dopme THna 3aBojHmLe.

2D cKuL@: UpTarbe Npase JIHHMUjE, KPY/KHULE, KPYKHOT JyKa,
€JIHIICE, eIMNTHYKOT JlyKa, IPABOYTa0HHKa H CJl.; MOAH(HKOBaHE
[PETXO/HO HALPTAHOT (IPOJly>KaBatbe, HCELAtbE, 3A00/baBarbe i
11.); KoTupatbe HaupTane 2D ckuue.

Jeoctasnuje Tuncke 3D opie, 10GHjere HIBAANECHEM WM
poTaumjom nperxoaHo HaupTane 2D ckuLe.

OcrosHe Boolean onepaumja Han Mozieuma (yHuja, pasiuka n
npecex).

Dedpunuupja inckux Gpopmu (Feature) i wHXOBH napaveTpH.
Monnduxaumja reometprje noctojehe 3D dopwe.

T'eomeTpujcke THrICKe dopve: 306heHa HBHILA (3a007bethe jenHe
WM BHLLIE HBULIA, 3200/b€1be MBULIA KOHCTAHTHUM /MU
MPOMEHILHBHM PaInjyCOM, 3200/beHe HBHLIA YKPYIKHO, €IMIITHUHO
M crlosKeHo, 3a06berbe howKoBa. 3aKowerba Bl (MCTHX 1/Hu
PasTMUMTHX Mepa 3200/betba, AepUHACALEM YIia i yKHHE
3aKowIea).

Tako3u/1HU eleMeHTH (KOHCTAHTHE W MPOMEHIbUBE J1e0IbHHE 311a).
TexHooIKe THIICKe (hOpMe: pyrie, OTBOPH, ca WM 063 HaBoja, ca
Wi Ge3 ynazHo/M3na3HUX KoHyca.
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KopHCTH anate 3a JeAHOCTPYKO WHAM BHIIECTPYKO KomMpatbe 3D
hopmu.

TIpumeHH cTeueHa ca3Hatba Ha MOJICTPAHE je/IHOCTABHHUX H
cnoxennx 3D mozena.

[pumensyje TexHHKe KOHBEp3Uje MOzena y apyre opmare
Kpenpa pepepenthe (nomolive) pash.

Jlepummue pedepenThe oce.

DopMmpa pedepeTHE TauKe i KOOPAHHATHE CHCTEME

Moyienpa KpuBe HHje (y PaBHH WA IPOCTOPY)

Pasywme 3Havaj BU3yaTH3aLME MOZIENa: KHUAHH NPUKAS MOIENa,
1PUKA3 CKPUBCHUX MBHLA MOIENIA M OCEHUYEHH NPHKa3.

KopucTu komanzie 3a koutposty npukasa 3D mozena (Tpancianmja,
potauuja, yseharse/cmarbebe).

Pasyme (OTO peanvcTHIHI IpHKa3.

KO3METHUKH HaBO] (CTIObALIIGH I YHYTpALIFbH).

Ciioene Trcke Gopvie (CKyT BHILE FeOMETPHCKHX
TEXHOTOUIKHX THIICKHX hOPMH).

Turicke popme THNA 3aBOjHHLLE.

JeaHoCTpyKO MM BHIIECTPYKO Komuparbse 3D dopmu.

Mozienmparbe 3D MOZIENa N0JEHOCTABILEHE H CIOKEHE FCOMETPHE.
Kouep3uja Moziena y craniapane dopmare 3a pasmeny thma: 1GS,
STEP, STL u cn.

Kpeupatse pedreperthix (omohHix) pasHi.

Jleunncarse novohuux oca (npasux JmHmja).

dopmuparbe pedpeHTHHX TaYaKa H/WiH KOOPAHHATHHX CHCTeMA.
Mozenuparbe paBaHCKHX W IPOCTOPHHX KPUBHX JIHHUjA.
Busyanuzaimja Mojiena: )14aHH MOJIEI, MOJIC Ca NPHKa3aHHM
CKPHUBEHMM MBHLIAMA, OCCHUCHH NIPHKA3 MOJE/IA.

Vnotpeba komanau 3a KOHTpoIy npukasa 3D mozena (Tpancnaumja,
potaumja, ysehame/cmarberbe).

DOTO peasuCTHYHH NpHKa3

Monenuparse
CTaH/ap/HKX H
HECTaHAAPAHHMX.
MaUIHHCKHX JIeN0Ba

Mopenupa cTanaapane MalMHCKe 1enose u obamke.

o Ussejie MojienMparbe HECTaHIaP/IHUX MALIMHCKHUX JIEN10Ba W

obanka.

Hayun Mozie/mpatbe MALIMHCKHX ¢/leMeHATa: BHjaK, HaBPTKa,
TIOAIOIKA, YHBH]A, BPATHJIO, OCOBHHA, 3AKOBHLA, KIHH, 3yNYaHuK
ca MPaBHM 3yMLIMMA, 3yTHYaHHK Ca KOCHM 3yMLMMA, My)KHH T1ap,
JIAHYAHHK, PEMEHHILA, PEMCH.

Monenuparbe cTaHIapAHHX MAUIMHCKHX /1e710Ba M 06/1MKa.
Mozienupatbe HeCTaHlapAHMX MAIIMHCKHUX JIE/I0Ba.

Mogienupare MaLIMHCKHX elIeMeHaTa: BHjak, HaBpTKa, MOUIOIKA,
YHBH]a, BPATHJIO, OCOBHHA, 3aKOBHLIA, KIIHH, 3YMUaHHK Ca NPaBHM
3YNLMMA, 3yTHaHAK Ca KOCHM 3YTLMMA, NY)KHH T1ap, JaHYaHHK,
peMeHHLLA, PeMeH.

Moenuparbe cKIonosa u
KOHCTPYKLIHja

W3Beie MOE/Hpare CBUX KOMTIOHEHTH CKJIONA, & MIOTOM H3BpUIK
HHXOBO CrIajae y MOACKIIONOBe W/HJIH CKIONOBE.

H3BpLIM KOHTPOJTY MPEKIIoNa W 3a30pa y NOACK/IONY/CKIIONy.
KopucTu Gasy cranzapanux enemenara.

TIpuHuMn cnajarba eleMeHara y CKJION: ClensbHBakhe MOBPLIMHA,
NIOpaBHaBaibe MOBPLIMHA HBULIA H TEMEHA, CA0CHA CKIIaNaiba,
YMeTatba M 3aBOjHH CIIOJEBH, 1IeMa MOHTAKe.

KonTposia npeksiona 1 3a30pa MaLIMHCKHX /I€7I0BA Y KPEHPAHOM
MOJICKIONY/CKIIOMY.

Kopuuherse crannapannx Gasa jeskajena, CnojHHLA, KOHCTPYKLHja
noen

Bnok nacrasa

o M3Bene MosIe/IMpabe jeIHOCTABHUX MALIMHCKHMX 1e/10Ba M 0/IHKa.
o H3Bene mMoaennparbe HECTAHAAPAHMX M CTAHAAPAHNX MALIMHCKHX

J2ienoBa  061mMKa.

« Moytesmpa cKII0M, Tj. /1a 3BPLIM Criajatbe KOMIOHEHTH Y CKION,

KopucTu Gasy ctanapaHuX MALIMHCKHX €/leMeHaTa.

Mojienupatbe jeIHOCTaBHHX MAlIMHCKHX /IE/I0Ba.

Moje/uparbe HeCTaHAapAHHX H CTAHAAPAHHX MAIIMHCKHX /1€N0Ba 1
obmKa.

TIpHHLMN Criajarsa eleMenaTa y CKION: CAeNbHBaIyE NOBPUIMHA,
NOpaBHABAIsE NOBPLIMHA MBULA U TEMEHA, CAOCHA CKJIANAMA,
YMeTalba u 3aB0jHH CTIOJeBH, LeMa MOHTasKe.

Kopuuhewe cranapannx 6asa: HaBojHUX CriojeBa, JIeikajesa,
3yMYaHuKa, CIOJHHLIA U JIP.

4. YIIYTCTBO 3A IMAAKTUYKO-METOAUYKO OCTBAPUBAIE IIPOIPAMA
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Ha nouerky cBake TeMe y4eHHKe YMO3HATH ca LIM/LEBHMA H HCXO/IMMA HACTaBe, O/IHOCHO Yuetba, NJIaHOM pajia M HAUMHHMAa OLICHHBatba.

Tpenver ce peanusyje Kpo3 BexOe y pauyHapckoM KaGuHeTy. ITpHIHKOM OCTBapHBarba Mporpama ojlesberbe ce Je/u Ha rpyne 10 15 yuenuka.

'V ToKy peaniu3auuje OCTOHHTH Ce Ha NIPE/I3Harba yUeHHKa H3 TeXHHUKOT LIPTatba, KOMIjyTepeke rpaduke, MallMHCKHMX e/leMeHara, TeXHoJoruje MaimHcke oGpaze. Hacrashuk
npunpema notpedHe esemMeHTe 3a BeskOy, IEMOHCTPHPA Pajl Ha pauyHapy, NpaTH pajl y4eHHKa Ha PaJHOM MECTY M yKa3yje Ha rpelike npu paay. Paaue 3ajatke Be3suath 3a
KOHKPETHY MalMHCKy NpaKcy.

Tpenopyviern 6poj uacosa no Temava je crieschu:

« Tpurumnn Mozennpara (51 uac)

* Mogenupatbe CTaHAAPAHKX M HECTAHAAPAHKMX enemenara (34 yaca)

« Mozesmpatse CKI0NOBA H KOHCTPyKUHja (20 uacosa).

Tpunmkom peannsaumje Teme Npuuumnu Mosieuparba yuennim tpeba 1a ypasie /1Ba NpojeKkTHa 3aj1aTaka:
1. Mozieniparse jeIHOCTaBHHjer MALIHHCKOT e,
2. Mojte/Mpatbe CI0KeHUjer MALIMHCKOT ena.

Tpuankom peannsaumje Teme Mozesnparbe CTaHAapAHUX M HECTAHJAP/IHUX MALIMHCKKMX JIe/10Ba yueHHLM Tpeba 1a ypaje /1Ba NPOjeKTHa 3a/aTaKa:

1. Mozennpatbe jeAHOr HeCTAHAAPAHOT MALIMHCKOT eleMeHTa (HIIp. O/UIMBKA, OTKMBKA, OTIPECKA).

2. Mojienmparbe CTaHAapHOT MAIMHCKOT €/IeMeHaTa: BHjak, HaBPTKA, NO/UIONIKA, YHBHja, BPATHIIO, OCOBHHA, 3aKOBHLIA, KIIMH, 3yMYaHUK Ca NPaBUM 3yTILMMA, 3yMYaHHK ca
KOCHM 3yMLMMa, My)KHH T1ap, JaHYaHHK, PEMEHHLIA, PEMEH.

Tpuaukom peanusaumje BJIOK HACTABE yuennuu TpeGa aa ypase 1Ba npojeKTHa 3a1aTka:
1. Mozennpatbe MAalIMHCKOR /1e/1a MpeMa 3a/1aToM PaMOHHUKOM LIPTEXKY.
2. Moznienupaibe 71€710Ba CKJIONA M HHXOBO MOBE3HBAILE Y CKIION.

sGop meToza 1 06:uKka pana 3a caki Moty onipeljyje HACTABHUK y 3aBHCHOCTH O/l HACTABHHX CajipKaja, CrIoCOGHOCTH M TIOTPEsA yueHHKa, MaTEpHjaTHHX W JPyFHX YC0Ba.
Kopucrutu Bepbaite MeTose (METO/Ia YCMEHOT M3/larakba M IMjasiolika METO/1a), METO/IE ISMOHCTPALIHje, TEKCTYATHO-HIYCTPATHBHE METOJIC, METO/IE MPOjEKTHHX 3a/1aTaKa.
Tpennoyenn 06mim paja cy GppoHTanHK, pajy rpynu, pajy napy, MHAUBHIYaIHH pajl.

5. YOIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

'V HacTaBM OpHjEHTHCAHO]j Ka IOCTH3aby MCXO/A MpaTe Ce M BPE/IHYjy MPOLIEC HACTaBe M yueka, nocTrriyha yuenrka (NpoykTH yuera) u conctsenn paj. Hacrasuuk Tpeba
KOHTHHYHPAHO Jla NpaTH HarpeJak y4eHWKa, KOjU ce OrJie/la Y HauMHy Ha KOjH YYEHHUM NapTHUMIMpajy, KaKo NPUKYMbajy MojaTke, Kako aprymeHTyjy, eBaiyupajy,
nokyMeHTyjy uta. Da 61 BpeHoBaibe G110 08jeKTHBHO My (YHKLIHM]H yuerba, OTPEGHO je YCKIIaJHTH HUBOE HCXO0/1a M HAUMHE OLICHHBAbA.

CyMaTHBHO OlieHbHBatbe je Bpe/iHOBatbe nocTuriyha yuennka Ha kpajy cBake peaisoaHe Teme. CymMaTHBHe olieHe ce 1001jajy U3 KOHTPOJIHHX WK TMCMEHHX PajioBa, TECTOBA,
YCMEHOT HCTIHTHBAkbA, CAMOCTATTHHX WM TPYMHHUX PaZioBa yueHHKa.

VY dopmaTHBHOM Bpe/IHOBakbY HacTaBHHK Gu Tpebaio /1a IPOMOBHILIE IPYIHH JIMJAIOr, /1a KOPUCTH MUTarba 1a G1 reHepucao nojarke us haukux uieja, aim 1 1a noMorHe
pasBoj haukux uaeja, naje yuenuunMa nospathe HHpopMaumje, a noppatie HHGOpMaLMje 106HjeHe ol yueHHKa KOPHCTH Ja IPHIIAro/iM MojlyuaBaibe, OXpadpyje yueHHke aa
ouemyjy Ksajurer cBor paa. U360p HHCTpyMeHTa 3a GOPMAaTHBHO BPEIHOBAME 3aBUCH OJ1 BPCTE AKTUBHOCTH KOja ce Bpe/IHyje.

W3Gop uHCTpymenTa 3a (JopMaTHBHO BpEHOBAIbE 3aBHCH OJI BPCTE aKTHBHOCTH Koja ce Bpeanyje. Kana je y nutaiby M3paia npojeKTHOT 3a71aTka MOKe Ce PHMEHHTH ,ueK
nMeTa” y Kojoj Cy NpHKa3aHH HUBOM NOCTHIHYha yueHHKa ca NI0Ka3aTe/buMa HCIlyHEHOCTH, a HACTABHHK TpeGa /1a 03HAUM NOKA3aTe/b KOjH O/IroBapa NoHALaky YUCHHKA.
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Hazus npeavera: OJJEJTUPAIE MAITMHCKUX EJTEMEHATA U KOHCTPYKIMJA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJT:

Teopujcka HacTasa

Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

v

0 96 0

60 156

2. LIJbEBU YUEA:

- YcBajaibe 3Haiba M BEWUTHHA HEOTXOJHHX 3a NPAKTHUHY NPHMEHY MPHIHKOM KOHCTPYHCAIba M MOJIE/HParba KaKo efleMeHaTa Tako M KOHCTpYKUHja;
- Ocnoco6baBaibe yuerka 3a kopuiuhiere cTaHIapAHNX U NPEnopyYeHnX BPeAHOCTH H BeJHYHHA 13 Tabnuua, rpadMkoHa U ujarpama;
- OGjenumasarbe 3Hakba U3 MALIMHCKUX eJleMeHara, TeXHosloruje obpajie M Komrjytepeke rpaduke.

3. TEME, UCXO/I4, ITIPENIOPYYEHHU CAJIPAKAJU U KJbYYHU ITIOJMOBH CAJIPKAJA

Paspen: Yerspru

ok onn yacosa: BexGe: 96 uacosa; Hacrasa y Gioky: 60 uacosa;

TEMA

HCXOAN
Io 3aBpiieTky TeMe yuenuk hie GuTH y cTarby 1a:

TNPENIOPYYEHHU CAJIPIKAJH / KJbYYHU TOJMOBH
CAIPIKAJA

Mozenuparse KOMIOHETH
cKilona K ckiona, ca
reHepHcatbeM TexHHUKe
JOKyMeHTalHje

DopMHpa PaIMOHHYKE H CKIIONHH LPTEK HA OCHOBY NPETXOHO
wnspahenmx 3D Mozesia MaIMHCKUX A1e10Ba 1 ckuiona. Liprexe
KPeHpa Ha OCHOBY CTeUeHHX casHatba, kopHerehn u eutmiyhn
TIpH TOM MOTIIE/IC, MPeceKe, MOMTyNpeceke, ACTMMHUHE Mpeceke H
cn.

KopucTu i Haupta notpeGHy TaGesy 3a paaiHOHHUKH, OHOCHO
CKJIONHU LPTE3K.

o M3Bpiuin renepHcarse cacTashie.
o JleMnuilie H30METPHCKE NPUKa3e MOJEAMHAHHX MAILIMHCKHX

JIe/I0BA HA PATHOHHUKOM LIPTEKY.
Tpukaske wiomerpujckn winan 138, Exploded View cknona na
CKJIOTHOM LPTEsKy.

JlequnnLe Kiace NOBPUIMHCKE XPANABOCTH Ha LPTEKY.
Jledpunuie Tonepanuuje Mepa Ha UPTEKY.

Jleunmie Tonepanuuje 06nMKa U M00Kaja HA LPTEKY.

DOpMUPatbe PAAHOHHUKHX U CKJIONHON LPTEKa HA OCHOBY
noctojehux MoJeNa MalIMHCKHX J1e/10Ba M ckona. TexHnuka
JIOKyMeHTauuja ce kpeupa Ha 6asu nocrojehinx suara. Ipu Tome ce
KOPHCTE KPeHpaHH TOIICIH, NPECELH, TOMYTPECCLIH, ACTHMHYHH
npeceuy u cil..

Vnorpe6a nocrojehux wabiona TaGesna uim uprare Tagena 3a
PaIHOHAYKH, Tj. CKJIOTTHH LPTEXK.

TeHepucatbe cacTasHuLe.

JleuHHcatbe H3OMETPHCKOT MPHKA3a 38 CBAKH MAIIMHCKH €0
CKJIONA Ha PAIHOHMYKOM LIPTEXKY.

Tprkas someTpujckor wwan 13, Exploded View-a cxona Ha
CKJIONHOM LITE3KYy.

OsipehuBarbe K1aca MOBPLUIMHCKE XPANABOCTH HA LPTEXKY.
OnpehuBarse Teonepanumja Mepa.

Onpehusare Tonepanuuja 06mMka u nonokaja.

MonTaxka

Pazyme ysory u dyHKimjy aesoBay ckiony.

Tpy MOHTaKH BOAHM pauyHa O YHH(OPMHOCTH MOCTYTKA M HAYMHA
CKJIanakba JIe10Ba Y CKIIOM, PEI0C/EIa CKIIanakha, CKIONHBOCTH H
ynKumMonanHocTH ckiona.

Pacrapsbame nosuuuja y ckiony.

VHUGOPMHOCT NOCTYIIKA M HAYHHA CKJIANANA AEI0BA Y CKION,
peociie]l CKIlanatba, CKIOMMBOCT H (DYHKLIMOHAIHOCT CKJIOMNA.
Pacrassben upresk ckiona.
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« Pactann nosuije ciiona.
o Tlpukasyje cpaxm seo

cKiony (BU3yanu3auuja).

TIpuka3s cBaKor Moje/IMHAYHOT JieNia y KoMy (BH3yanu3auuja).

bnok Hacrasa-
Ppaj ca MMOBUMA

o KopHCTH TeXHUKY KpeHpatba TMMEHHX Jes108a, Tj. a IPUMEHH

npouec caujarba 1umosa (Sheet metal).

o Pasyme u npuMerbyje npuHLIIe caHjarsa TuMa,
o Passuja nperxoano Moneampane 3D dopwme nmosa y 2D dopwy.

Visonu 2D dopmy y crannapaue aumensuje noydaGpukara
Bozehn 1pu ToMpe pauyHa o onTUMH3aLMjH uckopuihera
Marepujana.

Jla mojienipa anate hopme y NpoliecHMa CaBHjarba JinMa Ha
npecama.

Kpenparbe A€108a KOjH HaCTajy CaBHjarbem HMa — T38. IPOLEC
Sheet metal.

Tpumena npuuimna casujarsa uvosa y 3D gopme.

Passujare npexoamo Hekpojenx 3D hopmu anmosa y 2D dopy.
Vicranarse 2D ope y crarapane anmenuje nosypaGpukara ca
MaKCUMaITHUM HCKOpUILhereM.

Mogesuparse anatiux oMU y POLECHMA CaBHjama TuMa Ha
npecama.

Brok nacrasa-
JIMBEHbE H KOBAHE

H3Bene Monenmparse IMBeHUX 06/IHKA.

DopMHpa LYIUbHHE KATyNa 3a JIMBEHE, Tj. /1a MOE/IMPA KaslyIl 3a
nuBerbe noa npurhckom (MOLD-CAVITY)

Moiesmpa naTpuie M MaTpuLe y npoliecuma Gpusrarba niacTHke
H NIACTHYHHX eNpyBETa.

H3Bee Moiennparbe KoBaHUX 06.1MKa.

o Mozenupaibe TMBEHHX 00.1HKa.
o DopMHparbe LIyTbHHE KajlyTia, O/IHOCHO MOJIE/IHPabe Kalyna 3a

JIMBEIbE MO MPUTHCKOM.

Moyienpatbe naTpuiie M MaTpHLie Y npoliecima GpH3rara niiactike
H MJIACTHYHHX eNpyBeTa.

Mopenuparbe KoaHHX 06/MKa.

4. YOIYTCTBO 3A TUJAKTHYKO-METOJINYKO OCTBAPUBAIHE ITPOI'PAMA
Ha nouerky cBake TeMe yueHHKe YNO3HATH Ca LIM/bEBHMA M HCXO/IMMA HACTABE, OJIHOCHO YUeHa, MJIAHOM Pa/la M HAUHHHMA OLICHHBaba.

Tlpenmer ce peanusyje kpo3s BexOe y padyHapckom kaGuHery. [TpriiMkoM ocTBapHBarba Nporpama ojie/berbe ce Jesii Ha rpyne Jio 15 yuenunka.

V ToKy peanuzauje OCIOHHTH Ce Ha MIPE/I3Haba yueHHKa W3 TEXHHUKOT LIPTakba, KOMITjyTepeke rpadke, MALIMHCKHX e/leMeHaTa, TexHosoruje oGpaze. HactaBuk npunpema
norpeGHe eleMeHTe 3a BexOy, IeMOHCTPUPA Pajl Ha padyHapy, NpaTH paj yueHHka Ha PajHOM MECTy W yKasyje Ha rpeiuke npu paiy. PajHe 3aj1aTke Be3HBATH 32 KOHKPETHY

MaUHHCKY Mpakcy.

Tpenopyuenn Gpoj uacosa o Temama je ciesiehin:
* Mozieimpaibe KOMIOHETH CKJIONa M CKIIONa, Ca FeHepHcabeM TeXHHUKe JoKyMenTaumje (86 yacosa)

© MonTaxa (10 yacosa)

Tpunukom peanusaimje Teme Moaennpare KOMIOHETH CKIIONA H CKIIOMNA, Ca FeHEPHCabeM TeXHHUKE JOKYMEHTaLje YUeHHIM TpeGa J1a ypajie jeaH NpojeKTHH 3a1aTak:
1. 3a u3aGpaku MaUIMHCKH CKJIOMN MOTPEGHO je YpaanTH paJHOHHYKE LIPTEKe H LIPTEK CKIIONa sa AeMHUCAHOM MOBPIIMHCKOM Xpanasouhy, Kao W e HHHCAHHM ToepaLi1jamMa

Mepa, 06aKa 1 nonoxKaja.

Tpuankom peanmsauuje Teme MoHTaxka yueHHim TpeGa 1a ypae jeaH NpojeKTHH 3a/1atak:
1.. 38 M3aGpanM MAUIMHCKH CKIIOM NIOTPEGHO j& YPAHTH PACTABILEHH LPTEX CKIONa.

Mpusnkom peannsaunje BJIOK HACTABE yuennuu tpeGa 1a ypajie 1Ba NPOjeKTHA 3a1aTKA:

1. Mozienpat CKJI0M KOjH Ce CACTOjH O/l IMMEHHX JIC/IOBA €A LIETIOKYTTHOM TEXHHUKOM JIOKYMEHTALM]OM.

2. Moziesipary ajiat 3a JiuBere Wik oGpajy niacTuuHiM AepopmMHcarbeM ca npunaiajyiiM panMoHHUYKHM LPTEKUMA H LPTEKOM CKIIOTA.
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5. YIIVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLIEIbUBAILE YYUEHMKA

'V HacTaBu OpHjEHTHCAHO] Ka IOCTH3aby HCXO/1a NpaTe Ce W BPE/IHYjy NMPOLIEC HacTaBe U yuerba, nocturiyha yuenuka (MpoayKTH yuerwa) u concrenn paa. Hacrasuuk TpeGa
KOHTHHYHPAHO JIa MPaTH HaNpeak yYeHWKa, KOjH Ce Orjiefla y HAuMHy Ha KOjM YUCHHUM NapTHLMIKpajy, Kako MPHUKYNUbajy NOJaTKe, KakKo apryMeHTyjy, eBalyupajy,
JOKyMEHTYjy HTA. Da G BpeaIHOBaKE G0 OG]eKTHBHO Hy YHKUHjH yierba, IOTPEOHO je YCKIIaAHTH HHBOG HCXO/IA M HAUHMHE OLCHHBaKA.

CyMaTHBHO OlieHbHBaIbe je BpeHOBae MocTHriyha yuenuka Ha kpajy cBake peanisosane Teve. CyMaTHBHE OLiHe ce 00Hjajy M3 KOHTPOTHHX WTH MHCMEHHX PajioBa, TECTOBA,
YCMEHOT HCIIUTHBAtbA, CAMOCTANHHX WM FPYITHUX PaZioBa yUEHUKa.

V dopmaTHBHOM BpeHOBakbY HACTABHHK GH Tpebano 1a MPOMOBHIIE IPYMHH JMjasIor, 1a KOPUCTH MUTakba 1a GM reHepucao nmojarke U3 haukux wieja, anu 1 1a nomorse
passoj haukux uieja, Aaje yueHuuma nospaTHe wH(opMauve, a nospatHe MHpopvaLje 10GHieHE 011 YHEHHKA KOPHCTH 1a IPHArO/M Oy YaBatke, 0Xpadpyje yueHHke 1a
olebyjy KBaTHTET CBOr pata. U3Gop HHCTpyMeHTa 3a HOPMATHBHO BPEIHOBAHE 3aBUCH OJ1 BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.

WsGop HHCTpyMeHTa 3a (JOPMATHBHO BpEIHOBAILE 3ABHCH O7l BPCTE aKTHBHOCTH Koja ce Bpetiyje. Kaja je y nuTarsy Hapasia npojeKTHOT 38/1aTka MOKe Cé IPUMEHHTH ek
AMCTa” y Kojoj Cy MpHKa3aHM HHBOM NocTHrHyha yueHHKa ca NOKa3aTe;LuMa HOMyH,eHOCTH, @ HACTABHHK TPEOa 1 03HAH MOKA3aTesb KOjH OIr0BApa NOHALIAILY YUCHHKA.
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Hasus npeavera: TEXHOJIOIKHA MOCTYILHA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PE]JT:

Teopujcka HacTaBa Bexbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VkynHo

0 70 0

0 105

2. [IMJbEBU YUYEIbA:

- Ocnoco6baBaibe 3a akTHBHO npalieibe TeXHONOIIKHX TOCTYNAKa 33 peliaBaibe TeXHOMOUKHX npobiemMa
- VnosaBare 3Hauaja TEXHOMONIKE MEPHE H KOHTPOTHE (hyHKLIHj Y IPOH3BONIH
- YnosHaBate pasinuMTHX BPCTa MEPHUX H KOHTPOJIHMX Cpe/icTaBa

- YrosHaBare OCHOBHHX 00/HKa OpraHu3allje KOHTPONE KBaTHTeTa

3. TEME, MCXO/I!, IPENOPYYEHU CA/IP’KAJU Y K/JbYYHHU IMOJMOBHU CAJIPIKAJA

Paspen: Tpehun

TCoauuiby ponz vacosa: Bexbe: 70 uacosa;

TEMA

ncexoam
IMo 3aBpiueTky Teme yueHuk he GUTH y cTamwy ja:

TIPEMOPYUYEHHN CAP/KAIN / KJbYUHN HOJMOBH
CAJIPKAJA

Tlpunpemum, KBaTuTeT H
‘Ta4yHOCT 0Opazne

« pasmmkyje BpeTe onepauma, 3axBaTa, npotasa

« HaBejte KpUTEpHjyMe KOjH yTHUY Ha H3GOp BPCTE MpHMpeMaKa

* no3Haje NpeTXoaHy 0Gpay NpHnpeMaka

o pasnukyje goaarke 3a odpaty

«  HaBeJe MOjaM M 3HAYA] KBATHTETA OGPAE NOBPIIMHE

o Hagejie Besy usmelly kBanurera u Metoae obpane

o HaBEJE MOjaM TAYHOCTH 0Bpaje, TAYHOCT MEpa, TAYHOCT 06Kk,
TauHoCT nonoKaja

e« HaBezie rpeuke oGpajie, OCHOBHE y3POKE H METOJIC MOCTH3aIbA
TAYHOCTH M KBA/IWTETA 0Opaje

* pasnMKyje 103BOJbEHA OCTYMatba y mpoiecy obpane

obpane
o 00jacHH yTHUA] yNpaB/bauKe je/IMHULLE, IOFOHCKOT U MEPHOT
cucTema Ha KBaanTeT obpaje

o 0GjacHH yTHLA] KOMITjYTEPCKH YNPaB/baHHX MallMHA HA KBAJIUTET

.

Onepaumja, 3aXBat, nponas.

TTpunpemak u BpeTe npUIpemaxa

KpHTepHjyMH KojH yTHUY Ha W3G0p BpeTe NpHIpeMaKa
Tperxoana oGpana npunpemaxa

Jlonauu 3a 06pajy: OCHOBHE Ae(pUHHLMje, BeTHUHHA 0aTKA U
yTHuajuu haktopu

Ilojam 1 3Hauaj kBanuTeTa

Tojam kBanuTeTa obpaze noBpuIMHe, Besa H3Mehy KBarHTeTa 1
Metoae obpane

Tlojam TausocTH 0Gpajie, TAYHOCT Mepa, TAUHOCT 0B/IMKA, TAYHOCT
nosiozkaja

T'petiike 0Gpajie, OCHOBHH Y30pIiH H METOJIE NIOCTH3aHa TAYHOCTH H
KBanuTera obpane

Jlo3BosbeHa oficTynama y npotecy odpaje paiu obesdehersa:
ucnpashe (yHKLHje NPOM3BO/IA, 3aMEHILHBOCTH J1E10Ba, JIake U
JenHocraBhe MoHTaNkKe

Jlo3Bosbena OACTynaiba AMMeH3Hja

JI03BOJbeHA O/ICTYNAA FEOMETPHCKOT 00/IHKA

Jlo3Bosbena oAcTynatha napaMerapa nospiuiuHa
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T103B0:beHa O/ICTy atba KBANHTETA MOBPLINHE
VTultaj KOMIjyTEpCKH YIpaBILAHKX MALIHHA Ha KBATHTET 00pase
VTHuaj ynpassbauke je/IMHHLE, OFOHCKOT U MCPHOT CHUCTEMa Ha
KBa/IUTET 0Opase

OnuTy NPUHLMIH 32
Pa3spajty TeXHOMOMIKHX
nocrynaxa

Y

no3Haje peocie paspaie: NpemMa KOHCTPYKLHCKO).,
TEXHOTOUIKO] 1 CKCTIOATALI]CKO] HHOPMALIH]H

M3BPILIHM aHAJIM3Y PAJIMOHHYKOT LpTesKa (OMILITH Mperiie/ uprexa,
mpersiea NPOIKMCHOT MaTepHjala, Nperjes KoTa, nperies
J103BOJLEHMX OJICTYMIAMba U 3HaKOBa oOpaje, npersies ¢ 003upom
Ha MOryRHOCT yrpajiie) M TEXHONOrMUYHOCT KOHCTPYKLIje
W3BPLIH M360P U KOHCTpYHCAtbe IPHIIpEMaKa

M3BpIIM H360p MeTozIe M BpeTe 06paje U peaocieaa

yTBpay 6poj M pesocen onepatmja (KOHUETpaLMja 1
palIuIabaBaibe onepaumja), HaunH Gasnparba, cTesara  H3Gop
MaumHe

no3uaje nojesty onepaiuja Ha 3axpate M yTephubarbe
TEXHOJIOWIKHX Mepa U ToJiepaHinja

u3aGepe cre3nn npubop (¢ 063MPOM Ha 3ajaTak efemeHaTa 3a
CTE3aHhe W 3aXTCBE KOje C/IEMEHTH 3a CTE3aibe MOPajy /1a HCIyHE),
H360p PE3HHX anlaTa M MEPHHX HHCTPYMEHATa

M3BPIIK H3G0P ClIeMEHAT PEKHUMA PE3arba

ozIpen BpemMeHa u3pane

OJIpe/iH TPOLIKOBE 06paje U U360p HajnoBOJbHH]C BapHjaHTe
obpayie (TeXHOGKOHOMCKA aHaln3a)

H3Pa/IM TEXHOMOLIKY JIOKYMEHTALH]y

NIPUIPEMHU T01aTaKe 32 KOHCTPYHCAte CTE3HHX NpHGopa
M3PajIi TEXHOJIOLIKY IOKyMeHTalHjy (Hocauu nHdopmalmja)
M3pa/Iv TEXHOJIOLIKY /I0KYMEHTALM]y: TEXHOIONIKA KapTa
(OnepaLmoHH JIHCT) M HHCTPYKUMOHH JIHCT.

Penocnen paspaje: npema KOHCTPYKLH|CKO], TEXHOIOLIKO] H
€KCII0aTauujcKOj MHpopMaLHj1

Auanusa pajMOHHHKOT LpTeKa (ONITH Nperie/l LpTexa, nperies
MPOMKMCHOT MaTepHjaa, mper/iea KOTa, mperjie/ 103B0/beHHX.
OJICTyNaka M 3HakoBa obpaje, npersie/ ¢ 0631pom Ha moryhHocT
Yrpaibe) U TeXHOIOrHYHOCT KOHCTPYKIIHje

M360p M KOHCTpYHCAtbE IpUTIpeMaKa

H3Gop merozie 1 BpeTe oOpaje U peaociesa

Vrephusarse Gpoja u pejtociena onepauuja (KoHUeTpatmja 1
pauIuiambaBaie onepatmja), HauuH 6asuparba, CTe3ara  U360p
MalmHe

Tloaena onepauuja Ha 3axBare H yTBphHBai,e TEXHOIOUIKHX Mepa
H ToNIepaHLMja

M36op cresnnx npubopa (¢ 063MpoM Ha 3a/1aTaK eleMeHara 3a
CTE3arbe W 3aXTEBE KOJE CIEMEHTH 3a CTE3atbe MOpajy i HeyHe),
1360 PE3HUX alaTa i MEPHHX HHCTpYMEHaTa

W3Bop enemenaTa pexnma pesarba

Onpehusaibe Bpemena uspae

Onpehusarse Tpoikoa o6paje U H3GOP HajNOBOLHUjE BapHjaHTe
obpajie (TeXHOEKOHOMCKa aHaIn3a)

Mspania TexHoolIKe 0Ky MEHTallHje

Tlpunpema nojaTaka 3a KOHCTpyHMCambe CTe3HUX npuGopa
Tpaherse 1 ycaBpliaBare TEXHOMOMIKHX NOCTyNaka
TexHonowIKa lokyMeHTalmja (Hocaun ukdopmaumja)
TexHosOMIKa 10KyMEHTaLMja: TEXHOIOWIKA KapTa (onepauronH
JIMCT) W MHCTPYKUMOHM JIHCT.

Paspana
KapaKTEPUCTHYHUX
MHMBHYITHHX
nocrynaka

paspalyje noctynak oGpajie BpaTiia:

— KOHCTPYKTHBHH OOAHIM,

~ TEXHOJIOrHYHOCT H TaYHOCT,

- IpHnpemMLH,

- penocaen obpane,

- Haunna Gasuparba M CTe3arba,

- MalKHe, alaTH 1 NpuGopH
paspalyje noctynak oGpajie Ha peBOJIBEp CTPYTy WHNKACTOr
Marepujana:

- TEXHONOTMYHOCT M TAYHOCT,

- npunpemum,

Obpasa BpaTina:
—~ KOHCTPYKTHBHH 00JMLM,
~ TeXHONIOTHYHOCT H TAYHOCT,
- npHnpeMuH,
- penocnen obpaje,
~ haunna Gasuparsa u cTesarba,
- MauMHe, aNaTH 1 NPHGOPH
OGpajia Ha peBOJIBEp CTPYTy LIMNKACTOr MaTephjaa:
~ TEXHONIOrHYHOCT U TAUHOCT,
- npunpemu,
- penocnen obpane,
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- penocnen obpane,
- HAuMHU Ga3upaLa H CTE3AIbA,
- MalwmHe u anatn

~ HA4YMHK Gasnparba 1 cTe3ara,
- MauwmHe u anath
Paspajia TeXHOJOWIKKX MOCTyTaKa.

TipojexTosarbe
TEXHOJIOLIKHX NpoLieca
MoHTaKE

TI03Haje MOHTAXKHHU NPOLIEC, /Ie/0BH MOHTKHOT NpoLeca
(onepaiuija, 3axBat, OKPET), MALIMHCKA FPyNa, OArPYa,
CKJIOTIOBH, TO/ICK/IONOBH, /1€/I0BH

103Haje TEXHOMOMIKH MOCTYNIAK MOHTAXKE (CKIANAlbe, YKIANatbe,
MoHTHpambe). U3paa weme MoHTaxe

ojacHu MepHe jlaHue

KOPHCTH METO/IE PelliaBatba MEPHHX JlaHala

M3BPIIH H300p OPraHM3aLMOHOT MOJIENa MOHTAXKE

OJIpe/IH PEIOCIIe/I MOHTA/KHUX Onepatinja

3aGepe a7aT U IPUGOPA 32 MOHTAIKY 3Ha KOHTPOITY, PEry/Hcatbe
M ICTIHTHBaE NIPOM3BO/A

NpUKa)Ke H3aGPAHU TIPUMEP MOHTAKe.

OcHOBHH 1OjMOBH U ieuHMLIje

MoHTaKHH IIPOLIEC, 1EIOBH MOHTAKHOT TpoLieca (onepanuja,
3aXBaT, MOKPET), MAIMHCKA IPYTIa, NOArpyNa, CKJIOMOBH,
NOACK/IONOBH, A€/0BU

TeXHOMIOWIKH MOCTYNAK MOHTAKE (CKIANAILE, YKIIANAME,
MoHTHpaibe). U3pana weme monTaxke

MepHu naHum

Merone peuasaiba MEPHHX JlaHala

W360p OpraHu3aliMOHOr MOJIe/ia MOHTAXKE

Onpehusarse peociena MOHTaKHUX OnepaLja

M360p anara u npuGopa 3a montaxy. Konrposna, perysucate u
MCIIUTHBAE IPOM3BOJA

Dapbatbe, yKpallaBare U MaKoBae NpoU3BoIa

[Mpuka3 u3aGpaHor npumMepa MOHTakKe.

Opranusauuja KOHTposie
KBAJHTET

M3BPUIM OPraHH3aL]y KOHTPOJIE KBJIHTETA y PAsHUHTHM
TIPOM3BOZIHMM TpoLIECHMa

00jacHH CTONPOLUEHTHY, CTATMCTHYKY KOHTPOINY KBAlMTETa
M3BPIIK H3G0P CHCTEMA KOHTPOJIC KBATHTETA

no3Haje 3Hauaj ciyk0e KBaIMTeTa M HheHy MoBe3aHoCT ca
octanum pyHKUHMjama

HaBe/le 3a/1aTke CayKOE KOHTpOJie KBaiuTeTa

OBauuM opraHu3almje KOHTPOJie KBAIMTETa y PasIHuUTHM
TIPOM3BOJHHM TpOLIECHMA

CTONpOLEHTHA M CTATUCTHYKA KOHTPOJIA KBA/IUTETa
CTaTHCTHYKA KOHTPOIIA IPO3BOIHOT NpoLieca

Tpey3uMHa CTATHCTHYKA KOHTPOIIA M KAPAKTEPHCTHUHE KPUBE Ca
TJIaHOBHMA MpHjeMa

H360p cucrema KOHTpOJIE KBaIUTETa

3azaum 1 3Hauaj cykOe KBATUTETa U heHa MOBE3aHOCT ca
ocTanum GyHKiHjama

Opranusauuonu o61MUKM KOHTpOIE KBaUTeTa y npeysefinma
Sajaum ciykGe KOHTposie KBajluTeTa

4. YIIYTCTBO 3A IMJAKTUYKO-METOJIUYKO OCTBAPUBAIE IIPOI'PAMA
Ha nouerky cBake TeMe yueHHKE YNO3HATH Ca LIW/beBUMa H MCXO/IMMA, TJIAHOM Pajia M HAUMHMMA OLIeHHBAbA.
Tpenver ce peanusyje kpo3 BexOe y yunonuiu. [IpHIRKOM 0CTBApHBaka NPOrpamMa oie/betbe Ce He enH Ha rpyne. Ilpenopyuenu 6poj yacosa no Temama je cieaehu:
+ Tlpunpemun, kBaauTer n TaurocT oopaze (10 vacosa)
*  OnuwTy NPUHLMIK 32 pa3pajly TEXHOJOWKHUX MocTynaka (20 yacosa)
*  Paspajia kapaKTepHCTHUHUX HHAMBHYATHHX NocTynaka (20 yacosa)
+ IpojeKToBarse TexHOOWIKHX Mpolieca MoHTaske (12 uacosa)
+ Oprammsaumja konTpore KBaiuTeTa (8 yacosa).

TIpHANKOM peann3alivie Tema OCTOHHTH Ce Ha NPE/3HAMA YUCHNKA W3 MATEMATHKE, MEXAHHKE, MALIMHCKHX MATCPHjaia, OTTIOPHOCTH MATEpHjaa, MalMHCKHX e/leveHaTa.
VIHCHCTHPATH Ha CHCTEMATHUHOCTH 1 PHMEHH CTCUeHHX 3Harba y pakch. [IpoG/ieMe Be3HBATH 32 KOHKPETHY MALIMHCKY MpaKcy.
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3a camMocTanHe BexkGe yueHHKa MOTpeGHO je MpHIpeMHTH noTpebHe MalHHCKe fenoBe 1 ckionose. [Ipeior Tema camocTanHux BexkOH je cieaehn:
1. Pa3pana TeXHOJIOWIKOL MOCTYTKa H3pajie IeNa pe3arbeM

2. Paspajia TeXHOJIOLIKOT MOCTYTIKa H3pajie Jena o/l inma

3. Pa3spaja TeXHOMOWKOr NOCTYMNKa H3paje O/UTHBKA

4. Pa3paza TeXHOJOLIKOT MOCTYIIKA H3pale OTKOBKa/OTTIpecka
5. Pa3spana TeXHOJOUIKOT NOCTYNKA MOHTAkKE

H3Bop meTona u 06uka paja 3a CBaKy TeMmy ofipelyje HACTaBHUK Yy 3aBHCHOCTH OJ1 HACTABHHX Cajpkaja, COCOGHOCTH M MOTpeda YueHHKA, MAaTEPHjaTHUX H APYTHX yYCIOBA.
KopHCTHTH BepGaiHe MeTojle (METO/1a YCMEHOT Haratha H AMjaIolIKa METOJ1a), MeTOJLe JIeMOHCTpaLIHje, TEKCTYaaHO-HyCTpaTHBHE MeTozte. TIpe/Lioukenn o6 pata cy
(pPOHTANHM, AL Y FPYIH, PaZ y APy, HHAMBHAYATHH pal.

YINYTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEIBUBAKBE YUEHHUKA

'V HacTaBM OPHjEHTHCAHO] Ka JOCTH3alby HCXO/A MPaTe Ce U BPe/HY]jy NPOLEC HACTaBe U yuera, nocturiyha yuenuka (mpoaykTu yuersa) u concrsenu paa. Hacrasuuk tpeba
KOHTHHYHPAHO /1a TIPaTH HaNpeaK y4eHnKa, KOjH ce OrJie/la y HauMHy Ha KOjH YUYEHWLIM NapTHUMIHMPajy, KaKo NPHKYIUbajy NMOjIaTKe, KAKO apryMeHTyjy, eBatyupajy.
nokymenTyjy uta. Jla Gu BpeaHoBare G110 06jeKTHBHO Uy QyHKUMjH yuerba, MOTPeGHO je YCKIaAMTH HHBOE MCXO0/1a M HAUHMHE OLeHHBAbA.

CyMaTHBHO OLICHbHBalLE je BPeIHOBabe MocTHrHyha yueHHKa Ha kpajy cBake peanusosane Teme. CymMaTHBHE OueHE ce 100Hjajy U3 KOHTPOJIHHX MM TUCMEHHX PaoBa,
rpadHUKHX PajoBa, TECTOBA, yCMEHOT HCTTUTHBAH:A, CAMOCTATHHX HIH IPYTHUX PAlloBa yuEHHKA.

V opMaTHBHOM BpeHOBALY HACTABHHMK G TPeGaso 1a NPOMOBHLIE IPYMHH IMja/Ior, 1a KOPUCTH NUTakba 1a Ou reHepreao nojiatke M3 haukux uaeja, anu 1 1a nomMore
pasBoj haukux uaeja, naje yueHuLMMa nospatHe HHGopmatuje, a nopparhe nudopmalmje 1061jeHe 01 yueHHKa KOPUCTH 1a MPHIIAro/Iu MojlyuaBaibe, oXpabpyje yueHuke 1a
olemyjy KBanuTeT cBor paa. M36op HHCTpyMeHTa 3a GOPMAaTHBHO BPEIHOBAHE 3aBUCH OJ1 BPCTE AKTUBHOCTH KOja ce BPE/IHYje.
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Hasus npeamera: TEXHOJIOTHJA MEXAHUYKHX CITIOJEBA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PE]JT:

Teopujcka HacTapa

Bexbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VkynHo

35 70 0

0 105

2. [IMJbEBU YUYEIbA:

- OcniocoGsbaBatbe yueHHKa /1a cariie/ajy 3Hauaj criajarba y IOMEHy CHrypPHOCTH H T0Y3/1aHOCTH MAIMHCKHUX KOHCTPYKLHja;

- OcniocoGbaBatbe yueHHKa 1a objacHe yJIory MecTa criajaba y JlaHily O/l Wiigje 10 peaj3aluje MalnHCKe KOHCTPYKLHje;

~ OcniocobrbaBatbe yueHHKa a CAMOCTATHO OPMHPajy CTPYKTYPY CTiajarba jeHOCTABHIX CKOOMOBA W/ MALIHHCKHX KOHCTPYKLHja:
- Passujarse crIocoGHOCTH MpHMEHE OCHOBHHX NPUHLMNA Cliajarsa;

~ PasBujarbe cOCOBHOCTH MIPHMEHE CTEMCHHX 3Hatba y PAKTHHHO] HACTABH;

- Pa3ssujarse CMHCA1a 32 TAUHOCT H IPELIMBHOCT W OAFOBOPAH OHOC MIPEMa pazy.

3. TEME, HCXO/I!, TIPENOPYYEHU CAJIPKAJU Y KJbYYHHU ITOJMOBH CAJIPIKAJA

Paspen: Tpehu

Tonmuiou dona uacosa: Teopuja: 35 uacosa; BexGe: 70 uacosa;

TEMA

Hucxoan
Ilo 3aBpuietky Teme yuennk he GuTH y cramy ja:

NPENOPYYEHU CAJAPKAJA / KJbYYHHU IOJMOBHA
CAJIPIKAJA

3aKosari criojesn

0GjaCHH TEXHONOMH]y CTIAjarba YeMYHHX A€]10Ba, TUMOBA H
npodua MoCTyNKOM 3aKHBaba

nzabepe notpeGHe reoMeTpHjcke BEJTMUMHE 3aKOBHLIA CarylacHO
TIPHMEHEHOM MOCTYTIKY 3aKHBaHba

(opmupa 3akoBaHu cnoj

e MpOMHLIE PEIOCIE/ 3aKHBabA 3aKOBHLIA
o 00jacHH TEXHOJIOTH]y Clajaiba JIeJIoBa O/1 IAKUX MeTasia i

HUXOBHX JICrypa MOCTYNKOM 3aKHBaba

DopMUpatbe 3aKOBAIX CTIOjeBa
3aKOBaHM CMOjeBH IC/I0BA O/1 JTAKMX MeTaa

Hagojuu cnojeBn

o u3abepe TojlepaHLMje HABOJHOT Crioja
o uzabepe oarosapajyly 3aBpTarbCKy Be3y CarflaCHO beHHM PasHHM

ycioBuma

(opmHpa 3aBpTarCKy Besy, NOELIEHY W HenoJieleHy

KOPHUCTH pas/IHYMTE ajlare u npmﬁope 3a MPHTE3aILE 3aBPTabCKe
BE3C

KOPHMCTH Pa3/IHuMTE MOCTYIKE OCHIYparba 3aBpTatbeke Bese 01
nojase naGansbera

HaBojHH criojeBH, IOMeH NpUMeHe, TOEPaHLIMje H 3aLITHTA O
Koposuje

3aBPTHEBH W HABPTKE

HenpurertyTn HaBojHu Criojesn

TIpUTerHyTH HABOJHH CIIOjEBH

Anath 3a NpUTE3ae HABOJHOT Crioja

Ocuryparbe HaBOJHHX CriojeBa
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© NPaBUJIHO CTIPOBEJIE PEIOCIIE/ NPHTE3akba KO/ IPYITHHX
3aBPTAHCKHX Be3a

HKneBin criojesn  OpeIN HajIOBOIbHMjH MeDyCOBHH N10710%a] AUIE00Ba y BpaTHaty
Ca acnieKTa MaKcHMATHe 3anpemuHcke usperohe BTpaTIIA

o pasmHKyje NPaBHAHY O]l HEMPABHITHE MOHTAKE ATEOHUX CrIOjeBa

® OIpe/M HAjMorO/IHMjE YMapHBathE EI0Ba HKICOHHX CrojeBa y
BHly MHHHMAJIHE HEPaBHOMEPHOCTH pacriojese onrepehera ko
KACOHHX criojeBa

Onrepeherba OGPTHHX MAUIMHCKHX A€/0Ba

Tlocpennu sk1e6HM CMOjeBH OCTBAPEHH Y3y /KHUM KTHHOBMMA
Tlocpe M AIEGHM CTIOjeBH OCTBAPEHH YCKOUHHLAMA
Henocpesnu sx1eGuu cnojesn

Cre3nu criojesn ® 0JIpes MHHUMAJIHH H MAKCHMAJTHH MPEKJION KO/ HeMOCPeAHHX e Bpcre cresnux cnojesa
(mpecoBanmx) criojesa carsiacHo paHum yciosuma (orrrepehiere, | o Tlocpeann cressu criojesn
TemnepaTypa, KpyTocT, XpanaBocT J0AHPHHX TOBPLIHHA, CTENeH
CHIYPHOCTH)

© OJIpe/H TeMMEpaTypy 3arpeBarba CrioJballiber Aela Wi
Temneparypy Xiialera yHyTpallber /e/la Kojl HeNocpeHHX
(MonpeyHo NPecoBaHKX) crojeBa

® pasIMKyje NPaBUIIHY M HENpPaBUJIHY NPUNIPEMY JIeloBa KO
HETIOCPEIHHX Y3/y)KHO TPECOBAHHX CrIojeBa

© pasiMKyje NpaBuIIHA M HETPABHJIHA KOHCTPYKLMOHA PeLleHa
JIeNIoBa Crioja y Morsiely PaBHOMEPHOCTH Pacrioiesie IPUTHCKA Ha
KOHTAaKTHO] MOBPLIMHH J€JI0Ba CrIoja

 uzabepe AMMEH3HjE €TACTHIHHX KOHYCHHX MPCTEHOBA 38
(opMHPparhe NOCPEHHX CTE3HHX CrIojeBa

o (opmupa cTesHe crojese

EAactuanm crojesn o NpOBEpU CTAGWIHOCT Onpyra « 3aBojHe NPUTHCHE LWITHHAPHUHE OTpyTe
© TPOBEPH /1a JIH Cy y CBHM Taukama MoNpeyHor MpeceKa XKHIE o CTaGMIIHOCT NPHTHCHHX 3aBOJHHX OMpyra
onpyre NpHUCyTHe caMo eflacTHuHe aedopmatinje o CHCTeMH 3aBOJHHX NPHTHUCHUX ONpPYyra

© NPOMNHULIE TAYHOCT AMMEH3Hja M 00/IHKa onpyra
© pa3iuKyje NpaBuJIHY OJI HEMPABHIIHE YIPa/iihe Onpyre

4. YIIYTCTBO 3A TMJAKTHYKO-METOJIUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha nouerky cBake Teme yueHHKe YNO3HATH Ca LIM/EBHMA H HCXO/IMMA, MUIAHOM Pajia H HAYMHHMA OLEHHBAA.
Tpeaver ce peatnsyje Kpo3 TEOPHCKy HACTaBy H BEKOE Y YHHOHHLIA H CTICM]QIH30BaHO] yuHONHIH, [TPHIHKOM OCTBApHBaKa MPOrpava BeKGH OIETeHe Ce AeH Ha rpyTie
10 15 yuennka. TIperiopyka y OpraHH3aLjH HACTABE je /1a C& HAWIMCHHUHO N0 HEEAMA PeaH3yje IBOUAC TEOPUICKE HACTARE, O/IHOCHO ABOYAC BexGH. TTpenopyueni 6poj
vacoBa o Temama je ciesehu:

o 3axoBanm criojesH (25)

o Hasojuu criojeu (31)

o Knebun criojesn (20)

o Cresun cnojesn (17)

Enacruunm cniojesu (12)
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TpHANKOM peanm3aLiije TeMa OCTOHHTH Ce Ha IPE/I3HAIL YYEHHKA H3 MATEMATHKe, MEXaHHKe, MALIMHCKHX MATEpHjana, OTMIOPHOCTH MaTepHjana, MAUIMHCKHX efeMenaTa,
Tpenopyka je 1a ce NPUIKKOM OCTBapHBaka nporpama u3pabyjy 3aaum koju he ce NpUMEHBATH Y MPAKTHYHO] HACTABH M CTPYYHHUM npeaMeTHma. MHcHeTHpaTh Ha
CHCTEMATHYHOCTH M NPUMEHH CTEUEHHX 3Hatba Y NPaKCH.
3a camMocTanHe BexkOe yueHHka noTpebHO je NpUNpeMUTH NoTpeGHe MallIMHCKe AeoBe U eeMenTe. TIpeuior TeMa caMocTanHuX BexOH je cneaehn:

1. ®opMHparbe 3aKOBAHOT CrIoja

2. dopmupatbe 3aBpTatbeKe Bese (I0/eIeHa, HenoeIeHa)
3. dopuupare s1eGHOT crioja

4. dopmuparbe cTesHor crioja

5. DopMHpaReenaCTHIHOT Croja

H3Bop metona u 06imka pajia 3a cBaky Temy oipeljyje HaCTaBHUK y 3aBHCHOCTH O/l HACTABHHX CajpsKaja, CMOCOGHOCTH M NMOTpeda yueHHKa, MaTepHjaTHUX U IPYTHX yCIoBa.
Kopuctuty BepGante MeToze (MeTo/1a yCMEHOT H3/laramba H IMjaliolika MeTo/1a), METO/Ie IEMOHCTpaLIHje, TeKCTyanHo-HIycTpaTiBHe Metoze. [Ipeanokenn obauuu paaa cy
(pomTanHm, pajy rpynu, pajy napy. MHAMBHIYanHH Pajl.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLIElbUBAKE YUEHUKA

'V HacTaBM OPHjEHTHCAHO] Ka JOCTH3alby HCXO/A MPaTe Ce U BPe/HY]jy NPOLEC HACTaBe U yuera, nocturiyha yuenuka (mpoaykTu yuersa) u concreenu paa. Hacrasuuk tpeba
KOHTHHYHPAHO /1a TIPaTH HANpPe/aK Y4eHNKa, KOjH Ce OrJie/la y HauMHY Ha KOjH YUEHHLIM NapTHLMINPAjy, KaKO NPHKYTbajy Mo1aTKe, KaKo apryMeHTYjy, eBatyupajy,
nokyMeHTyjy uta. Jla Gu BpeaHoBake Grito 0GjeKTHBHO M Y DYHKLMjH yuerba, MOTpeGHO je yCKIaAMTH HHBOE MCXO/IA U HAUHHE OLICHHBAA.

CyMaTHBHO olietHBakbe je BpeHOBakbe nocTHriyha yueHnka Ha kpajy cBake peaiusoate Teme. CymMaTHBHE OLieHe ce 100Hjajy W3 KOHTPOJHHX MW MTHCMEHNX PajioBa,
TECTOBA, YCMEHOT HCIIHTHBAA, CAMOCTATHHX HIIH IPYIHHX PALOBA YUEHHKa.

V opMaTHBHOM BpeHOBALY HACTABHHMK G TPeGaso 1a NPOMOBHLIE IPYMHH IMja/Ior, 1a KOPUCTH NUTakba 1a Ou reHepucao noiatke M3 haukux uieja, anu v 1a nomorHe
pasBoj haukux uaeja, 1aje yueHuLuma nospatHe HHGopmatuje, a nopparhe nudopmalmje 1061jeHe 01 yueHHKa KOPHCTH /1a NIPHIAro/IM Moy uaBaibe, oXpabpyje yueHuke 1a
olemyjy KBaluTeT cBor paa. M36op HHCTpyMeHTa 3a hOPMATHBHO BPEIHOBAHE 3aBUCH OJ1 BPCTE AKTUBHOCTH KOja Ce BPE/IHYje.
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Hasus npeamera: TEXHOJIOTHJA MEXAHUYKHX CITIOJEBA

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacrasa y 610Ky VkynHo
v 32 64 0 96

2. IMJBEBU YUEA:
- OcnocobbaBare yueHHKa Aa Pa3IMKY]jy KapaKTEPUCTHUHE MALIMHCKE €IEMEHTE H MAIMHCKE AE/OBe, MO3Hajy NPUHLIMIE BHXOBOT (DYHKLHOHHUCAbA U HAMEHY:
~ Ocnocob:baBatbe yUeHHKa 1a KOPHCTE TEXHHUKY 0Ky MEHTaIM]y:
- OcrnocoGbaBarbe y4eHHKa 1a CAMOCTAJIHO MPOPaUyHajy U AMMEH3HOHLIY MalIHHCKE Je/0Be;
~ Pasujarbe CIIOCOGHOCTH NPHMEHE CTEYEHNUX 3HAMA Y NPAKTHUHO] HACTABHS
- Pa3Bujarbe CMHCIIA 32 TAYHOCT W PELIM3HOCT  OArOBOPAH OZIHOC MPEMA PajLy.
3. TEME, UCXO/I4, ITIPENNOPYYEHH CAJIPKAJU U KJbYYHHU IIOJMOBH CAJIPIKAJA

Paspen: Yersprn
Toaunuirbn ot uacosa: Teopuja: 32 uaca; BexGe: 64 uacosa;

TEMA

HWCXOH
Ilo 3aBpuieTKy Teme yuyeHuk he OUTH y cTamby Aa:

TMPENOPYYEHU CA/IPKAIU / KJbYYHHA
MOJMOBH CAJIPIKAJA

Yrpahusarbe KIH3HHX H o OGjacHu (GyHKLH]Y yICKHIITEHA Y OKPETHOM OCJIOHLY DopMHUparbe YISKHIITERA Y TOKPETHOM OCIOHILY
KOTPJbajHUX JiesKaja o OGjacHu yHKUM]Y YACKHILITERHA Y HENOKPETHOM OCJIOHILY DopMHpathe YISKHIITEHA Y HENOKPETHOM OCJIOHILY
o Onuuwe noctynak yrpahusama jiexkaja y NOKPETHOM OCAOHLY AnaTii 32 MOHTaKY H IEMOHTasKy JieXKaja
o Onuuwe nocrynak yrpahsara jiexkaja y HENOKPETHOM OCIIOHILY
o Pasnukyje NpaBuiHO 01l HEMpaBHIHOT yrpahuBaiba_neskaja
Cinanarbe 3ynuacTux naposa | e OGjacu 3Havaj GouHOT 3a30pa L{MAHAPHIHH 3yUaCcTH NapoBH ca NpaBuM H KOCHM
o Mepu Besuunny Goutor 3a3opa 3ynunma
o M3mepu Tpar Houlera GOKOBa CIPerHyTHX 3ybaua LIHAMHAPHYHHA 3yTYaCTH NapOBH Ca CTPEIAcTHM
o OGjacHu Tpar Holera GOKOBa CperHyTHX 3ybaua 3yniuMa
o OGjacHu ofcTynama oca oGpTarba CPerHyTHX 3yMmyaHuKa KomycHy 3ynyacTi naposu
o UnTa nponkcana 0CTyNama reOMTPHJCKHX H KHHEMATCKHX BETHUHHA TysH# naposs
3YN4acTOr Napa Ha TEXHUYKO] IOKYMEHTALM]H
Vrpahuparsa criojuia « OGjacnn oacTynama oca BpatHa OncTynara oca cniajanux spariia
o OBjacu yTHIaj O7ICTyNAMA 0ca BPATHAA HA H300p CHIOjHHLE KpyTe criojumte
o OGjachu Mepetbe KoaKCHJaTHOCTH BpaTHia EnacTuune criojimue
o OBjachu ypasoTeskerbe 060/ CTIOjHHILA
o OGjachu yrpajuby KpyTHX CriojHuLA
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TIprvena MepHix fanatay | o OGJacHM MOCTYMaK allcoly THE 5aMCHJLHBOCTH AIC0Ba o JIAnMjcKN MpHH JaHL
CKJIANAILY MAUHHCKHX o OGjacHH NOCTYNAK FPyTIHe 3aMeHIBHBOCTH o TpynHa 3aMeHBHBOCT Ae0Ba
enoBa o TlpHveHu MepHu ftaalt Ko yrpahuBarba KIM3HHX W KOTPIbajHHX AeKaja o Kausun u koTpbajim esajn
o [lpuvepnn MephH slaHatl koA JopMUpatba rpyIHE NOjELIEHe 3aBPTabeke o [lojlewena rpynta 3apramcka sesa
Bese
VXOXaBatbe MOKpETHAX « OGjachHu 3Havaj yXonaBaiba Ha paHy CIOCOGHOCT KOHTAKTHUX MOBPIIMHA | »  YXOAABAbe KOHTAKTHUX MOBpLIAHA
MeXaHHUKHX CriojeBa o Hagene BesunHe Koje yTHUY Ha NPOLIEC yXO1aBatba o Pajuu ycioBu npotieca yxojiaara
o OBjacu yxozaBame 3ymuacTux naposa o 3ynuactu napos
o OGjachu yxonasame sexaja o Kausun_ukoTpsmajim sesxajn

4. YIYTCTBO 3A JTUJAKTHYKO-METOJIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha noueTky cpake TeMe yueHHKe YTO3HaTH Ca LIH/beBUMA H HCXO/IMMA, MUIAHOM Pajia i HAUMHHMA OLeHHBatba.

[penver ce peanusyje Kpo3 TEOPHjCKy HAaCTaBy M BexkOe y YHHOHMLM M CMICLMjaIM30BaHOj YuMOHHLM. [IPHIHKOM OCTBapHBakba MPOrpamMa BeXOH ofiesbebe ce e Ha rpyrne

2o 15 yuenuka. Tpenopyka y OpraHusalinju HacTaBe je Jia ce Ha3MEHHUHO T10 HeJle/bama peasusyje JIBo4ac TeOPHjCKe HacTaBe, OIHOCHO JiBoac BeskGH. Tpenopyuenn Gpoj

yacoBa 110 Temama je crieehu
o Vrpajiba KIM3HHX H KOTPIbajHUX Neskaja (24)

Cxnanare 3ynyacTux naposa(24)

Vrpaua cnojuuua (21)

IprmeHa MepHHX JlaHala y CKanaiby MalMHCKUX aenosa (15)

'YXo/1aBatbe MOKPETHHX MEXaHHUKHX criojesa (12)

TIPUAMKOM peaniH3alije TeMa OCOHHTH Ce Ha NPE/I3HaIba YUeHHKA W3 MATEMATHKE, MEXaHHKE, MAUIMHCKHX MaTEpHjalia, OTHOPHOCTH MaTEpHjana, H MALIMHCKHX eleMeHaTa,
Tpenopyka je 1a ce NPUIIMKOM OCTBapHBakba nporpama uspabyjy 3anauu koju fie ce npuMerHBaTH y NPaKTHYHO] HACTABH M CTPYYHHM npeaMeTnva. MHeHeTupaTu Ha
CHCTEMATHUHOCTH M IIPUMEHH CTCUCHHX 3HaHa Y MPAKCH.
3a camocraiHe BexOe yueHuka norpebHo je npunpeMuTH notpeGHe MalMHeKe JesioBe 1 enemenTe. [Tpe/utor Tema camocTaiHuX BexOH je ceehn:

1. DopmMHpame yJIeKHIITEDA Y HEOKPETHOM OCIIOHLLY

2. Tloieuiena rpynHa 3aBpramcKa Besa

M360op merona u 06/nKa pajia 3a cBaky TeMy ojpeljyje HaCTaBHUK Y 3aBUCHOCTH O/l HACTABHHX Cajpkaja, CNOCOGHOCTH M NoTpeba yueHHKa, MaTepHjaIHUX W APYIUX yCiloBa.
KopucTuTu BepGanie MeToae (METOIa YCMEHOT H3/laraiba M AHjallolika METOJIa), METO/IE IeMOHCTpaLIHje, TEKCTyalHo-uiycTpaTishe MeToze. [peioxkent o6nuum paza cy
(poHTanHH, pany rpynH, paay napy, HHAHBHYATHH pajl.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YYUEHUKA

Y HACTaBH OPHjEHTHCAHO] Ka AOCTH3AMY HCXOAA IPATE C H BPEY]y MPOLEC HACTABE H yuerba, nocTHriyha yuenHKa (NpofyKTH yuera) 1 concteenn paa. Hactasuk Tpeda
KOHTHHYHPAHO /1a TIPaTH HANPEJAK YUeHHKA, KOjH Ce OrJie/la y HauMHY Ha KOjH YUYSHHLM NapTHUHMIMPAjy, KaKO MPUKYTUbajy NOaTKe, KaKO apryMeHTYjy, eBanyupajy,
AoKyMenTYjy T Jla GH Bpe/HOBarbe GHI0 OGICKTHBHO 1y (yHKUM]H YueHa, OTPEGHO j¢ YCKAAMTH HHBOS HCXOA H HAUHHE OLICHHBAMA.

CyMaTHBHO OLICHHMBAHE j¢ BPE/IHOBakbE NOCTHrHyha yueHHKka Ha Kpajy cBake peausoaHe Teme. CyMaTHBHE olieHe ce 100Hjajy H3 KOHTPOJIHHX MM THCMEHUX PajioBa,
TECTOBA, YCMEHOT MCTIMTHBAH:A, CAMOCTAHHUX WIH PYTIHHX PAjloBa yUeHHKa.

V popmaTuBHOM Bpe/IHOBakLY HACTABHMK GH TPeGAo /1 anpOMOBMILE IPYTHH /Mjasior, 1a KOPUCTH NUTama ia Gu reHeprcao noaatke w3 haukux uieja, anu u 1a noMorse
passoj haukux naeja, naje yuenuumuma nopartie HHpopmaumje, a nospate HHpopmaLmje 10GHjeHe 011 yHeHHKa KOPHCTH J1a IPHIAro/ Mojlyuasaibe, oXpabpyje yueHuke aa
olierbyjy KBaTHTeT cBOT pania. M360p HHCTPYMEHTA 3a (hOPMATHBHO BPEHOBAME 3ABHCH O]l BPCTE AKTHBHOCTH KOja ce BpeaHyje.
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Hasus npeavera: KOHCTPYUCAILE

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa

Hacrasa y 610Ky VikynHo

v 64 96 0

0 160

2. LIJbEBU YUEA:

— CTHUAIe OCHOBHHX CTPYUHO-TCOPU]CKHX 3HaMA 32 YCTICIHO PELIABAILE MPAKTHUHHX 3IATAKA Ha OCTOBHMA KOMIYTEPCKOT KOHCTPYHCAIs H OGAHKOBAMA MALIMHCKUX

e/leMeHaTa H MALIMHCKHX KOHCTPYKLIHja;

- OcnocobbaBarbe 3a CAMOCTATHO M OPraHM30BAHO YUECTBOBAKE Y KOHCTPYKTHBHO] MPUIPEMH NMPOM3BO/IA;

~ Pa3Bujare CMHCAA 30 TAUHOCT, NPCLM3HOCT H CCTETCKH H3rIEA,
3. TEME, HCXO/IM, ITIPENNOPYYEHH CA/IP’KAJH U KJbYUYHH ITOJMOBH CAJIPKAJA

Paspen: Yerspru
Toauuib ponn uacosa: Teopuja: 64 uaca: Bexbe: 96 uacosa;

TEMA

UCXomm
Io 3aBpuieTky Teme yueHuk fie GUTH y cTamy Ja:

NPENOPYYEHU CAJAPKAJA / KJbYYHU IOJMOBHA
CAIPKAJA

Dase npolieca KOHCTpyHCarba

Oniue XHBOTHU LMKITYC NPOH3BOJA

OGjacHu JMCTY 3aXTeBa

Passnukyje efiemenTapHe o/t napumjaiHux GyHKimja
M3ppiuy u360p M3BPUIMOLA €IEMEHTAPHHX (DYHKLIMja
DOpMHPa TeXHHUKE H EKOHOMCKE KPHTEpHjyMe
Dopmupa BapHjaHTHA pellieHa

VI3Bpuin u360p KOMIPOMHCHOT peluerba

Pa3Boj npousBo/a 0 Mieje 10 penapauuje M peLmKiake
Jlepunucarbe NpojeKTHOr 3a1aTKa

KOHUMNUparbe TEXHUUKOT pelliekha

Paspaja TeXHHUKOT pelerba

Komnuiernparbe TeXHHUKe J0KyMeHTalnje

Tunusauvja, ynnrraimja u
CTaHJapan3auuja y npouecy
KOHCTpyHCatha

Passinkyje yHHUUMPAHE O/l THITW3HPAHUX JIe/0BA

OGjachn noctynak popMHparba THITH3HPAHHX AE10BA
O6jach Kolijes 3akoH cimunocti

H3sene dpaxtop nopaca 3a onepeherse

OGjachu 3Hauaj cTanAapAM3aLMje y NpOLECy KOHCTPyHCatba

Tunuzanmja

Vhudukaunja

Craunapamsauuja

Cranzapanu 6pojesn

TcomeTpHjcKa CAMMHOCT AVeH3Hja H 0GaHKa

Tonepantwje, Hanerarma u
MepHH JIaHLH Y npoLiecy
KOHCTpyHCama

OBjachu KpHTEpHjyMe 32 H30OP KBATHTETA TONEpAHLIHjE
Amanu3npa yTHliaja TeMIepaType Ha Hajlerake MalHHCKHX Je/10Ba
w3palienn o pasTMUHTHX MaTepHjana

OGjacu u36op cucTeMa Hazerata

OGjacHu 3aBHCHOCT TOJIEPaHIIHja yIKHHCKHX Mepa U TOJIepaHLuja
obauKa u nosoxaja

TonepaHLje y KOHCTpyHCakby

3Gop Toepatituja 1 Hanerama ca acriekta dyHKuHje,
MOHTA)KE, H3PAJIe, MEPEHba, KOHTPOJIC H CKOHOMCKOT acrieKTa
VTuuaj Temnepatype Ha Halerare.

o Tonepanuuje 06auKa U Monoxaja

o Tosnepanuuje xpanasoctn





image64.png
OGjacth 3aBHCHOCT TOICPAII]A AYAHICKHX MCpa H TOACPAHIA
XpanaseT nospuiia

JIunujcku MepHH aal
Pesyaryjyha mepa

o (DOpMHpa TMHHICKH MepHH TaHalt

o Pasnukyje pesyaryjyhy Mepy 01 TosiepHcane Mepe

o Onpenu onctynama pesytyjyhe mepe
KoHCTpyucare ca aciekta | » OApEAM KpHTUUHM HATIOH MALIMHCKOT A€1A Y CTATHUKHM yCI0BMMa 3a | o KpPUTHYHH HATIOHH y CTATHUKAM yCAOBHMA, AMILIMTY A8
uspcrohe u paaor Beka €1CTONIACTHYHE U BUCOKOKBATHTETHE MATEpUjaie Hanona ce He versa a 6poj unkyca je marsn on 104

o [lpukaxe CMHTOB AMjarpam MaLIMHCKOT Aena o KpuUTHYHH HAMOHM Yy CTATHYKHM YCIIOBUMA, AMILIUTYA

o Ojipesiv KPUTHYHM HANOH MALIMHCKOT /IENa KaJla je Gy=const. HaroHa ce He Merba a 6poj umkityca je sehu oa 10°,

o OjpeH KpUTHYHH HATIOH MAIIMHCKOT JIe/a KaJia je G4=const. o CmuTOB Mjarpam

o Opean KpUTHYHK HANOH MALIMHCKOT /1€/1a Kajia je Gy Gy=const. o DakTop acuMeTpHje HaroHa

o [lpukake MpoMeHy paaHOr HaNoHa Ha OCHOBY (haKTOpa acHMEpTpHje o llonauare MaIMHCKUX J1E/10Ba Y YC/IOBUMA NPOMEH/bHBUX

HanoHa

o [lpukaske criekTap HafoHa
o OGjacHu NpeTnocTaBke XMNOTe3a O JIMHEAPHO] aKyMy1alHj1

owrehema
OJp2 pajiHy BEK MALIMHCKOT /Ie/la Ha OCHOBY CIIEKTPa HaroHa u
BesniepoBe kpHBe 3a MaLIMHCKH 160

AMIIMTY/a HANOHa
XuroTesa 0 IMHEapHOj aKyMy1auuju owrehiera

Koncrpyncame ca acniekra o OGjachu 3Hauaj JIAKMX KOHCTPYKLKja o Jlake MawMHCKe KOHCTPYKUMjE HANPErHyTe Ha 3aTe3aibe
palHOHaNH3aLUHja Mace - o [lpuKaske 3aBHCHOCT TPOWIKOBA O]l MACE KOHCTPYKLHje o Jlake MalIMHCKE KOHCTPYKUH]E HAMPETHYTE Ha CaBHjaibe
JlaKe KOHCTpYKLHje o OGjachH nocTynke 3a J100ujatbe JaKUX KOHCTPyKUHja o Jlake MalIMHCKe KOHCTPYKLIMjE HANPErHyTe Ha YBHjaibe
o AHanu3npa yTHiaj oGJIMKa NONPEYHOT Npeceka Ha Macy MalMHCKOr
Jle1a HaNpEerHyTor Ha CaBHjarbe
* AHanusupa yTHuaj 06/MKa MONPEUHOT Mpeceka Ha Macy MalHHCKOr
Jle1a HanperHyTor Ha YBHjarbe
o OGjachH yTHLI] MEXaHHUKHX KAPAKTEPHCTHKA MATEpHjaia Ha Mac
Koncrpyncae ca acniekra « Hasesie nocTynke H3pajie MALIMHCKHX JI€/I0Ba o JluBeHH 1eN0BH
HAauHHA M3PajIe U MOHTaXKE o OGjachn OCHOBHE yTHlaje Ha H360P NOCTYIKA M3Pajie MAIMHCKHX o KoBanu aenosu
Aenosa o Jlenou oGpaljeHH cKMaamem CTPYroTHHe
o Hasesie ocHOBHE Mepe Koje TpeGa HCMOITOBATH KO/ KOBAHKX /Ie/oBa | e 3aBapeHe KOHCTPyKLje
o I[lpukaye 106pa H /10 KOHCTPYKUHOHA Pelliea JIMBEHHX J1e/oBa o MonTaa Jenosa
o Hasesie 0cHOBHE Mepe Koje Tpeba HCNoWITOBATH KO/l /1e/I0Ba.
oGpaljeHux CKHaawem CTpyroTHHe
o [lpukaxce 106pa 1 /0 KOHCTPYKIMOHA PElCHa 3aBaPEHHX
KOHCTPYKLMja
o Tlpukake 100pa H JOIA KOHCTPYKUHOHA PELLICH,a Ca aCTICKTa yCI0Ba
MOHTaKe
Koucrpyncare ca acniekra o Tpukaske dyHKuMjy NOy31aHOCTH H QyHKLH]y HEMOY31aHOCTH o OCHOBHH MOKa3aTeJbH M0Y31aHOCTH
MOY3/1aHOCTH o Hagesie BpcTe 0TKa3a MalIMHCKUX €I0BA o Orkasu
« OBjachn (ymKumjy ryctune otkasa o TloyszianocT peane Bese enevienata
o OBjachu (yHKuHjy WHTEH3HTETa OTKa3a o Tloy3nanoct napanennie Bese enemenata
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 TIpHKake XHCTOTPaM OCHOBHHX NOKA3ATE ba 0Y31aHOCTH Ha OCHOBY
110/1aTaKa 0 OTKA3HMa MALIMHCKHX JIe/I0Ba

o Ojpesin MOY3aHOCT CKJIOMA Ca PEIHOM BE30M e/leMeHaTa

* Onpeay noy3aaHoCT CKJIONa ca NapajiesHoM Be30M elleMeHara

4. YIIVTCTBO 3A JUJAAKTHYKO-METOIUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouerky cBake Teme yueHHKe YNO3HATH Ca LIMbEBHMA W HCXOIMMA, MJIAHOM Pajia i HAYMHHMA OLIeHHBAIbA.

[penver ce peanusyje KpO3 TEOPHjCKy HACTABY M BeXOE y YUHOHHLIM H CICLMjATM30BaHO)j YUMOHHLH. [[PHIHKOM OCTBapHBak-a MPOrpaMa BeskOH OZIesbebe Ce e Ha rpymne
110 15 yuenmka. TIpeniopyuenm 6poj yacoa no Temama je crenehn:

« Pa3soj koncrpykumje (6)

Amanusa u onTHH3AWM]A 06 HKa etemenaTa i ckioma (10)

Crannapamsauuja y npouecy koHetpyucara (14)

o Teopuja cucTemMa — MALIMHCKA KOHCTPYKIIMjA KAO MAILMHCKH cHcTeM (8)

« M3sohemwe npojexta oa uaeje 1o peanusaumje (14)

o Konerpykuuja anara (12)

Tlpuaukom peaiusalije TeMa OCTIOHHTH Ce Ha Npe/i3Halba YUeHHKA U3 MaTeMaTHKe, MeXaHHKe, MalMHCKHUX MaTepHjaia, OTIOPHOCTH MaTepHjaia, MalIMHCKHX eleMeHara,
MOJIE/IMpatba MALIMHCKUX eleMeHaTa  KoHeTpyKiwmja. TTpenopyka je /ia ce npuiMKoM ocTBapHBarba nporpama uspahyjy 3aj1aim koju hie ce npuMerMBaTH Y NpakTHUHO)
HACTABH W CTPYYHHMM MpeveTHva. MHCHCTHPATH Ha CHCTEMATHYHOCTH H MPHMEHH CTEHEHHX 3Hatba y MPaKcH.

3a camMocTaHe BexkOe yueHuka noTpebHO je NpUNpeMuTH NoTpeGHe MalMHCKe JeoBe U esemenTe. TTpeuior TeMa caMocTaiHuX BexkOM je creaehn:

o TIpsa camocTanna Bew6a (27 4acoBa)- jeHOCTABHH]A CTI0jHHIA (MaypacTa, NPHPYOHa, ca FyMEeHHM YJIOUIIMa, ca Tamenama). Bexta Tpeba 1a 00yXBaTH oHe
CrOjHHLIE, MPOPAUYH BHTATHHX J1€10BA CTIOJHHUILE, OTTHC MOHTA)KE H IEMOHTAXE, PaTHOHHUKE LPTEXKE AEOBA CIIOjHHUIIE, Kao M CKIOMHH upTek. OBa Bexkba je noroaHa
jep Cy YUEHHLHM CTEKIIM 3HAMA M3 MAUIMHCKUX E/lEMEHATa U OTHIOPHOCTH MATEPHJAIA IOTPEOH 3a pasyMeBatbe, NPOPAtyH U LPTAIbE CHIOJHHLLE H IeHHX elleMeHaTa.

e JIpyra camocrasina Bexk6a (33 uaca)- pyuna Au3aimiia, CBlakay WK CKJIoN 106olua 3a noausare Tepera. BexGa TpeGa a 00y XBaTH ONKC KOHCTPYKUMjE ca
aHAIH30M YHKLIMOHHCARa, HAUMH MOHTAsKe, IEMOHTAKE, O/IPIKaBalba, PYKOBam:a, aHaIk3y onTepeherba 1e/0Ba KOHCTPYKUHMjE, IPOBEPA PIHHX HANIOHA H CTENeHa
CHIYPHOCTH, PAIHOHHUKE LPTEHKE BUTATHHX J1€/10Ba, KAO H CKJIONHM LPTEK KOHCTPYKILHje.

..

e Tpeha camocranna Bexba (36 uacosa)— jeHoctenenu peaykrop. Bex6a tpeba a 06yXBaTi npopauyH 3ynuaHHKa U BpaTHIA (IMMEH3HOHKMCAbE, aHATH3Y
onTepelierba, CTeneH CUrypHOCTH), KIIMHOBA, H360p M NpoBepy Jieskaja, LPTeske 3ymyaHuka M BPaTHIIa, KAO M CKIOMHH LPTeXK PeyKTopa. Y MECTO jeaHoCTeneHor
peaykTopa, Tpeha camoctanHa BexOa Moxke 1 GyJie M Heku anar (Ha npuMep anat 3a npoGHjatbe U npoceliare).

H3Bop merona n 06simka pajia 3a cBaky Temy oipeljyje HaCTaBHUK y 3aBUCHOCTH O/l HACTABHUX Cajpskaja, CNOcOGHOCTH M NMOTpeda yueHHKa, MaTepHjalHuX | APYrUX yCloBa.
KopHcTuTh BepSaniie MeTozie (METOIa YCMEHOT H3Jlarakha H Mjaslolika METO/Ia), METO/IE IGMOHCTPALIH]E, TEKCTYaHO-HIycTpaTHBHE MeToze. [Tpeiokenn obauim paaa cy
(poHTanHK, pany rpynu, paay napy, HHAHBHYaTHH pail.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLEIbUBAILE YYUEHUKA

'V HacTaBH OPHjeHTHCAHO] Ka JI0CTH3aby HCXOJIA PATe CC M BPE/IHY]y NPOLCC HACTABE H yueksa, NocTHrHyha yueHuKa (IpotyKTH yuera) i concTeeru paj. Hacrasuuk TpeGa
KOHTHHYWPAHO /1a TIPaTH HaNpe/aKk y4eHHKa, KOjH ce OrJie/la y HauMHY Ha KOjH YYeHHLIM NapTHUHIMPAjy, KaKo NPHKYIUbAjy 0aTKe, KaKo apryMeHTYjy, eBatyupajy,
JIOKYMeHTYjy HT. [la Gu BpeaHoBatbe GHI0 0GjeKTHBHO M y (DyHKLMjH Yuekba, TOTPEGHO je YCKIaIMTH HUBOE HCXOJIA M HAUHHE OLCHHBAIA.

CyMaTHBHO OlietbHBabE je BPe/IHOBatbe NocTHrHyha yueHnka Ha kpajy cBake peannsosate Teme. CymaTuBHe oueHe ce 100Hjajy H3 KOHTPOJIHHX WM THCMEHHX PajloBa,
TECTOBA, YCMEHOT HCITHTHBAHA, CAMOCTANHHX MM IPYTHHX PAlOBA YUCHHKA.
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V' (JOPMATHBHOM BPE/IHOBAH YHACTABHUK GH TPEGATO /1a POMOBHLLIE FPyIHH JMJANON, a KOPUCTH NHTAIba Jia 61 reHepHCao MoAaTke W3 haukkx wieja, an 1 a HoMorHe
passoj hauknux wicja, fajey YCHHIMMA NOBpATHE MHGOPMALIE, a MOBPATHE HHGOPMALLHje 0GHjeHE 01 ySHHKA KOPHCTH /1a IIPHAArO/IH N0ty HaBatbe, 0Xpatpyje yueuke 1a
Oltembyjy KBanHTeT CBor pata. H350p HHCTpyMeHTa 32 JOPMATHBHO BPEIHOBAILE 3ABHCH O/l BPCTE aKTHBHOCTH KOja Ceestiyje.
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Hasus npeamera: IPAKTUYHA HACTABA

1. OCTBAPHBAH>A OFPA30BHO-BACTIUTHOT PAJIA - OBJIULIU H TPAJAIHE
¥ TaGenama je npUKA3aH roxMILIEGH (OHA YaCORa 3 CBAKH OGAHK paa.

1.1. IPEMA ILJIAHY U IIPOTPAMY HACTABE M YYEIbA'

HACTABA
PA3PEJ TMPAKCA YKYITHO
Teopwujcka HacTaBa Besxbe Ilpakruuna HactaBa | Hacrtaea y Groky
11 148 148
11 210 210
v 192 192

TYKOMMKO Ce HPOTpaM peanzyje y “LIKONCKOM CHCTEMY™

1.2. TIPEMA HACTABHOM IUIAHY ¥ IIPOTPAMY —JIYAJIHO OBPA30BAIE?

HACTABA
VUEBE VYEIE KPO3
PA3PEJ( Teopujcka o TpakTiuna Hacrasay | KPO3PAJ[* PAJT YKYIIHO
erkbe
HacTaBa HacTapa 60Ky (Hacrapa y
610Ky)
1 148 148
1 210 210
I\% 192 192

2YKOIMKO Ce NPOrpam peanusyje y ckiiajly ca 3aKoHOM 0 JlyalHoM 00pasoBatby
* IToTpeGHO je a WKOMa H MOCI0AaBaLl ACTA/bHO HCTLIAHUPA]y M YTBP/E MECTO M HAUHH peain3aliije HCXO1a, H YHECY UX Y TUIaH pealn3alije yuera Kpo3 pa

2. UWJbEBU YUEIA:
e Cruuarbe 3Hatba 0 kopHihery pauyHapekor soffware-a y npopauyHHMa e/leMeHarTa CriojeBa M PEHOCHHKA cHare
CucremaTu3auuja 3Hakba CTEYEHUX Y IPYFHM NPeIMETHMA H MOJLyJIMA
OGjenmibaarbe CTATHUKNX H IMHAMHUKHX IPOpauyHa e/leMeHaTa KOHCTPYKLHja
IloBe3uBarbe npopauyHa enemenara, 2D u 3D Moziena elemMeHara 1 CKJI0M0Ba

AHIM3a HATIOHCKHX CTara H3paheHHX MOICTA 1 AHATH3A TOHALLIAH,A CICMEHATA IPOMEHOM PasHHX NapameTapa (Matepujana, onmepehera, nvensuja)
CrHuarme 0OCHOBHHX 3Hata W3 3D wramne
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3. HA3UB U TPAJAILE MOJYJIA TPEAMETA

Paspen: ApYru
Pen.6p HA3WB MOJIVJIA Tpajaremozty:ia (dacosm)
1. Vrio3HaBake ca 0CHOBAMa NPOrPaMCKOT je3HKa 3a paji Ca MATEMaTHUKHM oniepaujama 56
2. ITpopauyH OTNOPHOCTH KOHCTPYKLIMjE PUMEHOM padyHapa (BpCTe Hampesaiba, NPUMEHa Ha rPeii U KOH30/1H) 36
3. | TIpopauyH ocHOBHUX eleMeHaTa KOHCTpYKILHjE IPUMEHOM padyHapa (TOSepaHILIHje, pasABOJHBE H HEpa3IBOJHBE Bese) 56
Paspen: Tpehn
Pen6p HA3HIB MOZIYJTA Tpajarbemo/tys1a (4acosu)
1 TIpopauyH nomohy MporpaMcKor je3uka 3a pajl ca MaTeMaTHUKHM ONepalijama M M3pajia TeXHHUKE JI0KyMeHTalje 90
) (2D) (Tonepanumje, pasBOjUBH W HEPA3/IBOJHBH CIIOjeBH)
2. CraTHuKu NpopauyH KOHCTPYKLMja (CHMYJIalnja HarlOHCKOT CTakha) NIPMMEHOM nporpama 3a 3D mozesnparbe 90
3. 3D wramna 30
Pazpen: 4eTBPTH
PenGp HA3UB MOJYJIA Tpajamevoyya (4acosu)
1 TTpopauyn nomohy nporpamMcKor jesnka 3a paji ca MaTeMaTHUKHM OfiepalinjaMa 1 U3pajia TeXHHUKE 0KyMeHTaluje 84
. (2D) (BpaTua, 3ynuacTy NapoBH, CHIOjHHLIE, JISKAjeBH, jeIHOCTENEHH PEYKTOPH. .. )
2. Kunemarcka ananin3a Mexanuzama 60
3 JluHaMHUKH IPOPayyH KOHCTPYKLIMjA (CHMYJTAlMja HATIOHCKOT CTakba ca acrieKTa yBpcTolie M paHor Beka) 48
: npHMenom nporpava 3a 3D MojieaHparse
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4. HABUB MOJIYJIA, UCXO/IH, IIPENIOPYYEHM CAJIP’KAJM / KJbYYHH IMOJMOBH CAJIPAKAJA

HA3HWB MOJYJIA

nexoa
Io 3aBpiieTKy MoJty/ia yueHnk he GuTH y cramy na:

TPEIIOPYYEHHU CAJIPIKAJH / KJbYYHH IIOJIMOBH
CAJIPIKAJA

Vnosnasaibe ca ocHoBaMa
NPOrpaMcKOr je3uka 3a paj ca
MaTeMaTHYKMM onepaliijama

OGjachu anatHe Tpake u nazere

O6jackm noja peruona

VI3BpIin CeNleKTOBAtbE U NIPEMENITaIbE PErHOHa
VHece MaTeMaTHUKe ONepaLLHje H TEKCT
Kopuctu Beh Kpenpatie cTiiose 1 wabone
Kpenpa Hos wabon unu peuanpa nocrojehu
Vpauu nedunncarse BapujaGu u dykuuja
VHece MaTeMaTHUKH H3pa3

M3Bpuun cenektoBame ofipelienux enemenara
Jlonenw orncer BpeHOCTH BapHjabiu

Kpeupa Bektope 1 MaTpuie

Haupra x-y rpadux

Kopwueru Beh kpenpae cTuiose 3a Teket
Kpenpa HOB cTHn TekcTa

Tpumerbyje cranapane jennuLe

Vpanm jeaHocTasan nporpam

Kopuern Mepe 3awrure Ha paty

AjiaTHe TpaKe M NasieTe pauyHapeKor sofiware-a
Pan ca pernonuma

VHOC MaTEMATHUKHX H3pa3a U TekeTa
Pan ca cTusosuma u waGnonuma
Jleduumcare sapujabin u dynkumja
I'paherse MaTeMaTHUKKX H3pa3a
EnuroBarse uspasa

Jlebunncarme Bapujabau oncera
Jledmnucarbe BeKTOpa H MaTpHLia
Kpeupatbe rpaosa

DopmaTHparbe MaTeMaTHKe U TeKcTa
dopmarupatbe pesyiarara

Vnorpeba jenunnua

Iporpamuparse

Mepe 3airure Ha paiy

TpopauyH oTHOpHOCTH
KOHCTPYKIIHj€ MPHMEHOM
pauyHapa (BpcTe Hanpesasa,
TIPUMEHA Ha TPE/IH H KOH30/H)

Onipev peakiimje Be3a paBaHCKMX HOCaua NPUMEHOM padyHapeKor
software-a

o LlpTa cTaTHuKe AHMjarpaMe NPHMEHOM pauyHapeKor software-a
o M3Bplun aHaiM3y HANOHCKOT CTakba M HALPTa iMjarpame HanoHa

padyHapeKor software-a

JIMMEH3HOHHLIE MALIMHCKH /10, OZPE/IH HEroBY HOCHBOCT
padyHapeKor software-a

KopucTu Mepe 3aluture Ha pasy

Onpehuparbe peakiija Be3a paBaHCKHX HOCAYa MPUMEHOM
padyHapekor software-a

LpTarbe CTaTHUKHX IMjarpama paBaHCKHX HOCaua NPHMEHOM
pauynapekor softver-a

/AHanu3a HANOHCKOT CTakka M LPTake AMjarpaMa HarnoHa 3a
pazIMuMTe BPCTE HANpeTama

JlumensHonKcarbe W opelHBarbe HOCHBOCTH 3a pasHuHuTe
BpCTE Hanpesara

Mepe 3awtute Ha pany

IlpopauyH 0CHOBHHX
eJieMeHaTa KOHCTPYKLHje
TNIPHMEHOM pavyHapa
(Tonepanumje, pas/BojuBe U
Hepa3/IBOjHBE Bese)

3a 3a71aT0 Haslerare M3BPIIM OCHOBHE MpopauyHe (HaLpTa MooKaj
TONEPAHLIMCKMX 0Jba, OAIPE/IM FPAHHUHE MEpe, U3pauyHa
eKTPeMHE 3a30pe H/WIH NpeKsione...)

TTpopauyHa efleMeHTe Hepa3ABOMBOT CII0ja NPHMEHOM
pauymapekor software-a

Hartpra enemenTe HepasasojuBor crioja

TpopauyHa elemenTe pasIBOjHBOF CrIoja MPHMEHOM patyHapeKor
software-a

Haupra enemente passojusor crioja

KopucTu Mepe 3amtuTe Ha paxy

[popauyH TojiepaHuKja Ty/KMHCKHX Mepa nomoly pauyHapckor
software-a

TpopauyH eleMeHaTa Hepa3ABOJHBHX CrIojeBa (3aKOBaHH,
3aBapEHH, AeMIbEHH, Senbenn) nomohy pauyHapekor software-
a

TpopatiyH esievieHaTa pas/BojuBix criojesa (HaBojHu criojesH,
crojeBH KIMHOBHM, 03IeGbenH criojesi) nomohy
pauyHapekor software-a

Mepe 3awtute Ha pany
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Tipopauyn niomohy « TIpopaiyna Hepas/BOjHB CTI0] IPHMEHOM pauyHapeKor software-a | o TIpopauyH HEpasiBOjHBHX ClI0jeBa (3aKOBAHM, 3aBaPEHH,
nporpavckor jesuka 3a paica | e Haupra esemenTe HepasBOJHBOI CrIoja H IbHXOB CKION embenn, fierbenn) novoly pauyHapekor sofware-a
MaTemaTHuKIM onepatjava i | e [IpopatyHa pasiBojHB Crioja MPHMEHOM pauyHapekor software-a | TpopatyH pasiBojuBHX criojeBa (HABOjHH CTIOjEBH, CTIOjeBH
W3paza TexmmuKe o Haupra enieMenTe pagiBojHBOr crioja H HHXOB CKOM KIMHOBHMa, 03K1e0.1enH criojent) nomohy pauyHapekor
nokymenTauuje (2D) o KopucTy Mepe 3auirire Ha pajy software-a
o Liprarc e/ieveHaTa 1 CKIONOBA PA3ABOJHBHX  HEPA3ABOJHBHX
Besa
o Mepe 3awrrute Ha paty
Cratnakn npopasyn o 3oieampa eleMenTe pasiBojHBOT H HEpasBOjHBOT crioja « Mspana 3D viojiena eflevenaTa HepasABojHBOT Crioj
KOHCTpYKLMja (cHMyNaLmja rnomohy nporpaMckor nakera o CHMysaumja HaNoHCKOT CTakba eieMeHaTa HepasBOjHBOT Moja
HAMIOHCKOT CTaIba) MPHMEHOM | o VI3BpIII CHMY AL}y HATIOHCKOT CTalba efleMeHaTa pasiBojHBor crojesa
nporpama 3a 3D monenupaibe croja e Mspana 3D mozena enemeHata pa3aBojMBOr crioja
o KopucTy mMepe 3aluiture Ha pajay o CuMyJsiaumja HaNoHCKOT CTakba eleMeHaTa pas/BojHBOr M0ja
crojeBa
o Mepe sawrrure Ha paty
3D wramna o Pasyme nojam W 3Hauaj alMTHBHE NPOU3BO/IHHE o Tlojam aMTHBHE NPOM3BO/IHHE
o Onuiue TeXHOOWKH TOK aIMTHBHE NPOH3BOIILE o Knacuukaumja TeXHOJOTHja 3 aIHTHBHY NIPOH3BO/IIbY
o OGjacHH OCHOBHE TEXHONIOTH]E A/IMTHBHE NPOU3BO/LE o OniTH TEXHONOIKH TOK aIMTHBHE NPOH3BO/IHHE
o Pasyme Texsonurnjy 3D wramne o OcHoBHe TeXHOJIOTHje afuTHBHE npoussoaibe: SLA, SLS, LOM
o Pasyme ysory STL naroreke o EBonyumja 3D wramrne Kao aMTHBHOT MPOLIECA MPOU3BOIHE
o Onuie NocTynak 3a reHepucarbe nyTama 3a ouspiihasaibe o Texnosnoruja 3D wramne: 3DP, PolyJet
o Hagejie THNOBE HENMPEKHMIHOCTH KPUBHX MOBPIIM e STL natoreka 3a pasMeHy nojiataka o Mojie/iuma (CTpyKTypa,
o Kopucry mMepe 3aluture Ha pajy npasuia Tpuanrynaumje, ASCII u Gunapuu opmar STL

JlaToTeKe)

TMocTtynak 3a resepucatbe fyTarba 3a ouspiihapare

NURBS reomeTpHja, THIOBH HENPEKHAHOCTH KPHBHX MOBPLIH
Mepe 3aurture Ha paiy

Tlpopasyn noviohy
MPOrpamMcKor je3nKa 3a paj ca
MaTeMaTHUKHM Onepatjama H
H3paja TeXHHUKe
nokymeHTauuje (2D) (Bpatuna,
3yn¥acTH NapoBH, criojHuLLe,
JeKajeBH, jeIHOCTENEHH
PEYKTOpH.... )

TpopauyHa BpaTH.I0, 3yN4aHuK, CrIOjHHLLY, JIexKaj, KInH nomohy
pauyHapcKor software-a

MoJienpa y POrPaMCKOM MakeTy BPATHIIO, 3yMHaHHK, CriojHHLLy,
nexKaj, KIMH

H3panu cksion peyKkTopa

KopucTn mepe 3awtute Ha paty

TpopauyH Bparuia nomohy pauyHapekor sofiware-a
MoieHpaibe BpaTHIa i H3Paja paaHOHHUKOT LIPTEKa
TMpopauyH 3ynuanuka nomohy pauyHapekor soffware-a
MozeHparbe 3ynuanukan H3paja paaHoHHUKOT LIpTeka
TMpopauyH cnojuuue nomohy padyHapekor software-a
Mozennparbe CriojHHLIEH H3paJa PaIHOHHYKOT LIpTEkKa
eremenaTa crojHHIe

Hsbop nexaja

Monenuparse nexaja

H3pana ckiona

Mepe 3amrure Ha pam
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Knnemarcka anannsa TIpopatyHa jeAHOCTABHH]H MeXaHH3am fTomohy padyHapeKor « TIpopatyH JeAHOCTABHHIET MEXaHH3Ma TToMohy patyHapeKor
Vexanmzava software-a sofiware-a

o Moziennpa eleMeHTe MeXaHH3Ma o Mogesuparse efleMeHaTa je/IHOCTABHUEr MeXaHH3Ma

o M3paum ckiion vexanm3ma o M3pana ciona Mexanusma

o VI3BpUIM KMHEMATCKY aHATH3Y MEXaHM3MA o KuHemaTcka aHanmsa ckiona

o KopucTn mepe 3awtnte Ha paty * Mepe 3awrute Ha paxy
JluHaMuuKK npopadyH o V3BPLIM AHAMUUKH NPOPatiyH KOHCTpyKLIje o JIMHaMIUKK POpaUyH CEMEHATAKOHCTPYKIIH]E
KoHCTpYKIWMja (cHvyatmja o 3Bpumi cumyaimjy HanoHcKor crama caacniektausperohie  Cumynaumja HanoHcKor cTarsa ca acniexTa uspetohie
HATOHCKOT CTalba Ca acreKTa paaHorBekanpuMeHommnporpamasa 3D moaenuparse o CHMysalKja HaMOHCKOT CTakba ca acreKTa PaaHoOr Beka
uspcrolie u pajHor Beka) o Kopucrn mepe 3aurrute Ha pany o Mepe 3awrrure Ha paay

TpHUMEHOM mporpama 3a 3D
Mosienupatbe

5. YOYTCTBO 3A JTUJAKTHYKO-METOJIUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha noueTky cBaKor MOJlyJia yueHHKe YTO3HATH ca LIM/LEBMMA H HCXOMMA HACTaBE, OZIHOCHO Yuerba, MJIAHOM Pajia i HauMHUMa OLeHHBatba.

Tpeamer ce peannsyje Kpos NPakTHUHY HACTABY y CHELMjaIM30BAHO] YUHOHHLM, NPOjeKTHOM Gupoy. TTpHiMKOM ocTBapHBara NporpamMa ofe/berne ce AU H arpyne 0
10yuenuka.

'V TOKy peaniusauuje MOJIy/1a OCIOHHTH Ce Ha NPE/I3HAtba YHEHHKA W3 TEXHHUKOT LIPTatha, MEXaHHKE, OTMOPHOCTH MaTepHjaila, MALIMHCKHX elleMeHaTa, KomrjyTepeke rpaduke,
MOZIE/IHPatba MALIMHCKHX eIeMeHaTa M KOHCTPYKLHja, KOHCTPYHCaba, TEXHONOTHje MEXaHHHKHX CTIojeBa.

ToceGHy nakiby NOCBETHTH YNIO3HABAKY Ca OCHOBAMA NMPOrPAMCKOr je3HKa 3a Pajl ca MaTeMaTHYKHM ONepaljamMa KOjH Cy OCHOBA 3a CaBJIajlaBatbe CBHX HapeHHX MOy
npeavera.

Tlpy peanusaumju Mozysia IPOPAUYH OTHOPHOCTH KOHCTPYKIHje MPHMEHOM pauyHapa (BpCTe Hanpesarwa, NMPUMEHa Ha IPEM M KOH30/IH) OCZIOHHTH Ce Ha 3Harba W3
mexauuke. [TouetHe npuUMepe paiTh Hajnpe ,,pydHo™, a NOTOM NPUMEHOM PauyHapeKor soffware-a Kako GH yHMEHHLM CXBATHIIM NPEHOCTH Pajla NPUMEHOM PauyHapeKor
software-a. JliMeH3HOHHCAIE M 0fipeluBarbe HOCHBOCTH MOJIpasyMeBa NpuveHy oGpasauia 13 OTNOPHOCTH MaTepujasia.

Tlpu peannsaumju MoJly.1a POPAUYH OCHOBHHX €JIEMEHATA KOHCTPYKIMje NPHMEHOM pauyHapa (TojiepaHimje, pas/BOjHBE M HEPa3/IBOjUBE BE3e) OCJOHMTH CE Ha 3Harba
YUeHHKa M3 OTNOPHOCTH MaTepHjajla M MAlIMHCKKMX enemenarta. IIpn pelaaiby 3a7ataka (pasaBojuBe W HepasiBojuBe Bese) nomohy soffware-a, yueHHUMMA 1aBaTH caMo
6pojuane MojiaTke Ha OCHOBY KOJHX yUYEHHLI NPUMEtbY]y HaydeHe oGpaciie 13 OTOPHOCTH MaTepujaa, a upramwe (2D Moaenupaibe) ce Bpui y oarosapajyhiem nporpavckom
TaKeTy KOjH YUeHHIH pajie Y OKBHPY NpeaMeTa KommjyTepeka rpaduka. Liprajy ce camo eemenTH criojesa, Ges oGpaje ckiionosa.

'V okBHpy MO/yJ1a IpopauyH nomohy nporpamMcKor jesmka 3a paj ca MaTeMaTHYKHM oNepanujaMa i H3paja TeXHHIKe T0KyMenTanuje (2D), 3a pa3iuKy o/ peTXoqHor
MOJIy1a, BPUIMTH MPOpadyHe MOKPETHHX M HEMOKPETHHX CTIojeBa y OKBUPY KOHKPETHOT CKJIoNa (IMMOBH KOHKPETHHX ypeljaja criojent 3akoBHLAMa, CKION HIH MOACKIION
OCTBAapeH 3aBPTAHCKOM BE30M, KJIMHOM, 3aBapeHe KOHCTPYKLHjE...). Y 0BOM MOJLyJly BpLIE ce MpopauyHH 1 u3paja 2D Mojena eemMeHara H CKIonosa.

Mozys cTaTHUKH MPOPAuyH KOHCTPYKIHja (CHMYJIalHja HAMOHCKOT CTarba) MPUMEHOM mporpama 3a 3D Mojennparbe 3acHHBA Ce Ha NPOpauyHy eleMeHaTa NOKPeTHHX W
HEMOKPETHHX criojeBa nomoliypadyHapekor soffware-a u iuxoBo 3D Moaenupatbse y oaroBapajyhem nporpaMckom makeTy, Kao M CHMYJIalnja HanoHCKOT CTakba eJleMeHaTa y
HCTOM MPOrPaMCKOM MaKeTy.

3D mramna je MO/yJ y OKBMPY KOra Ce yueHHMUM yrosHajy ca ocHoBama 3D wtamne W ynosHaBake ca aJMTHBHMM TeXHosorujama. Ilpenopyka je ja ce yueHuumuma
JemoncTpupa 3D LITAMITA HEKOT elleMeHTa Koji Cy paiikje HaMOIenHpaH,

'V okBupy MO/y/1a mpopatuyn nomohy mporpaMcKor je3snka 3a pajx ca MATeMATHIKHM ONEPANHjaMa H H3PaJa TEXHHUKe JoKymenTanuje (2D) (Bpatuna, 3ynuacTu napoeu,
CHOjHMLE, JeKajeBH, JeAHOCTENEHH PeYKTOPH... ), AKUEHAT j¢ Ha 3HaIbHMA CTeUeHHM Y OKBHPY MAlUMHCKHX eeMeHaTa, a KojH ce O1HoCe Ha npeHocHHke cHare. [Tpenopyka
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YIYaHHLH, BPATHIA, KIHHOBH, JIEKAjH...), 1a C& W3BPIIH HHXOB

je na ce uzabepe HeKH OJ1 3a/1aTaka W3 KOHCTPYHCAba KOJH CaPiKH CBE eIeMeHTe (Ha MpuMep PeyKToj
npopauyH, u3paau 3D Mojien, paMOHHUKH LIPTEKH, Kao U CKJION.

V OKBHpY KHHEMATCKE ANATH3E MEXAHM3AMA, OCIOHHTH CE Ha 3HaIA W3 MeXaHHKE W MALIMHCKHX eleMenata (TpOpayH, MOJIe/Hparbe, KHHEMATCKa aHaIn3a jeiHocTashijer
MeXaHH3Ma).

HacTaBHyk npHnpeva noTpeGHe efleMenTe 3a ey (PUNPEMaK, anat, MpHEOp H NOTPEGHY TEXHHUKO-TEXHONOWIKY ZI0KYMEHTALH]y), IEMOHCTPHPA Pajt Ha pauyHapy W paHoM
MECTY, TIpaTH Pajl yUeHHKa Ha PaJHOM MECTY M yKa3yje Ha rpelke npy pady. PaaHe 3a1aTke Be3HBaTH 3a KOHKPETHY MALIMHCKY MPAKCy.

M360p MeTozia M 031K paia 3a CBAKH MOyt oipeyyje HACTABHUK y 3ABHCHOCTH O/l HACTABHUX CAIPIKaa, CTIOCOBHOCTH  MOTPEBA YUCHHKa, MATEPUJATHHX H APYTHX YCI0Ba,
Kopuctuty Bepbante MeToze (METOa yCMEHOr W3lIaraia u IMjaioika MeTo/1a), METO/Ie ICMOHCTpaLIfje, TeKCTyalHO-HTyCTPAaTHBHE METO/IE, METO/Ie MPOjeKTHHX 3a/1aTaKa.
Tpennoxenn 06nMuM paja cy GpoHTANHM, Pajly TPYIH, pajly napy, HHAMBHIYaTHH pal.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIElbUBAIE YUEHUKA

Y HacTaBH OPU]EHTHCAHO] Ka J0CTH3AIY HCXO/A IPATE Ce 1 BpE/AHY]y NPOLIEC HACTABE M yuerba, nocturHyha yuenmka (pofyKTH yuersa) u conctsern pa. Hacrasuuk 1peGa
KOHTHHYHPAHO /1a MPaTH HAMpENaK YUeHHKa, KOjU Ce Orfiefla y HauMHy Ha KOjH yYeHHLH MapTHUMIHPAjy, KaKo MPHKYMbajy MOJaTKe, Kako apryMeHTYjy, eBaiyHpajy,
oKyMenTyjy uTJla G BpeaiHOBatbe 6110 OB]EKTHBHO My (yHKIIMjH YUerba, MOTPEGHO je YCKIaMTH HHBOE HCXO/Ia M HAUMHE OlIEHHBatba.

CymatusHO oletHBame je BpeaHoBabe nocturiyha yueHnka Ha kpajy ceake peatusopate Teme.CyMaTHBHE OLEHE ce A00HMjajy M3 KOHTPONHUX MAH IHCMEHMX PajoBa,
rpadHUKHX PajioBa, TECTOBA, CMEHOT HCITMTHBAHA, CAMOCTAHHX HIIH FPYNHHX PAloBa YueHHKA.

Y dopmatuBHOM BpeHOBalbY HAaCTaBHHK Gu TpeGaso a NPOMOBHILIE IPYNHH JMjAor, 1a KOPUCTH NUTaka 1a GH reHepucao nojartke u3 haukux uieja, aiu 1 Ja noMorse
pa3eoj haukux uieja, naje yuenuumuma noparre uudopmaumje, a nopparse nupopmanmje 1061jeHe 0/ yueHUKa KOPUCTH J1a IPUIArO/IM NOjlyuaBatbe, oXpadpyje yueHuke aa
ouetbyjy KBanuTer cBor pana. M3Gop uHcTpymenTa 3a GopMaTHBHO BPEeHOBAE 3aBUCH OJ1 BPCTE AKTHBHOCTH KOja Ce Bpe/Hyje.
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Hasus npeamera: IPEAY3ETHHIITBO

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PEJI: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacrasa y 610Ky VkynHo
it 0 70 0 0 70
2. IMJBEBU YUEA:
~ PasBujarbe MOCTOBHHX H NPETy3ETHHYKHX 3Hatba, BELITHHA 1 MOHAMIAMA
— PasBujarbe NPE/ty3eTHHYKNX BPE/HOCTH H CHIOCOGHOCTH 1 Ce MpernosHajy npeiy3eTHuKe MoryhHOCTH y JIOKaIHOj CPE/IMHM H Aielyje y CKAay ca THM.
- Pa3Bujarbe MOCTIOBHOT M NPEY3eTHHYKOT HAUNHA MUILIBCHA
— Pa3sujabe CBECTH O CONCTBEHHM 3HAHUMA 1 CIIOCOGHOCTUMA H b0 NPOecHOHANHO] opjeHTauujn
- OcnocoGbaBarbe 3a aKTHBHO TPayKerbe Moc/ia (3anolbaBambe H CaMOo3arollybaBarbe)
- OcnocobbaBarse 3a U3pajly jeIHOCTABHOT MaHa Moc/ioara Mase hupme
- My aTHAMCUMIIMHAPHU NIPUCTYTI M OPHjEHTaLIMja Ha NpaKCy
- Pa3Bujarbe OCHOBE 38 KOHTHHYHPAHO yuetbe
- Pa3Bujarbe 0roBOPHOr 0JIHOCA MPeMa OuyBaiby NPUPOIHHX PeCypca H eKOJOIIKE PABHOTEIKE.
3. TEME, UCXO/I!, IPEMOPYYEHH CAJIP/KAJH U KJbYYHU ITIOJMOBHU CAJIPAKAJA

Paspen: Tpehn
Toauuiby ponz vacosa: BexGe: 70 uacosa;

TEMA

ucxoau
Ilo 3aBpuieTKy Teme yueHHK he GHTH y cTamy a:

TIPETIOPYYEHU CAJIP)KAJV / KJbYUHH TIOJMOBA
CAJIPHKAJA

Tpey3eTHHWITBO W
Tpe/ly3eTHHK

HaBe/le aleKBaTHe NPHMEPE NPETy3eTHULITBA W3 JIOKATHOT
OKpYKetha

HaBe/le KapaKTePHCTHKE NPe/y3eTHHKa

06jacHu 3Hauaj MOTHBALMOHKX (DAKTOPA y MPE/ly3CTHULITBY
JIOBEJIE Y O/IHOC NOjMOBE HHOBATHBHHOCT, NPE/Ty3HMILHBOCT H
TPe/ly3eTHHIITBO

TNIPerosHa pasHuMTe HAuHHE OTMIOUHIAA NIOCTA Y JOKATHO]
3aje/IHULIA

Tojam, pa3poj u 3Hauaj Mpey3eTHHIITBA

TIpoduit M KapaKTEPUCTHKE YCTIELIHOT Tpe/ly3eTHHKa
MotHBu npey3eTHuKa

TexHHUKe M KPUTEPHjyMH 32 YTBPHHBAILE MPE/TY3eTHHUKHX
npeaucnosuumja

PazBujarbe u nporieHa
NIOCJIOBHHX H/Igja, MapKETHHT
nnan

MPUMEHH KPeaTHBHE TEXHHKE H300pa, CeeKIHje H BPeIHOBaHA
TIOC/IOBHHX HJIeja

npenosta canpsaj H 3Hauaj GM3HHMC Mana

uetpacn mehycoGHo sietoBatbe akTopa KojH yTHdy Ha TpARHILITE:
LIeHa, MPOU3BOJI, MECTO, MPOMOLIHja M JIHUHOCT

o Tparame 3a NOCIOBHUM H/CjaMa

o Tlpottena noc1oBHix MOryRHOCTH 32 HOBH MOCAOBHH
nozyxsar

o swot aHann3a
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I IJTAH HACTABE U YYEIBA
3a 00pa3zoBun npodu MANIHHCKH TEXHHYAD 32 KOMIjYTEPCKO KOHCTPyHCabe™
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[IPEAMETH
[Exonoruja i saumima
braore cp
To
!

74 7 74

e

KO UpTarbe Ca 4 148 148 148
UpTHOM reoMeTpHjoM

3 [Mawnnckn marepujam 2 74 74 74
4 [Mexannka 11 37| 37 37 37 74
5 [Tex IKa (pusmka 3 111 11 1
6 [Texionoruja oGpare 2 7 2 7% 148 148
7 |Mexannka ca MexannIMHMa 201 74 | 37 74 37 1
8 [Omnopuoct matepujata 11 37 | 37 37 37 74
9 Mammnckn eneven 201 74 | 37 2 1 70 35 144 2 216
10 [Komnjyrepexa rpadika 3 111 1 1
1y [Moacmpae waun 3 105 60 3 96 60 201 120 | 32
1 2 70 70 70
orvja vexaraki A
13 fenojesa 1 2 35 70 1 2 32 64 67 134 201
14 [Konerpyncame 2 |3 64 | 9% 64 | 96 160
4 148 6 210 6 192 550 550
2 70 70 70
| | 70 2 64 134 134
1 Jnporpamy oGpasossor 2 70 2 64 134 134
npodina
3 105 3 96 830 2513
[Vicymio A2+52 10| 5| [370] 185 7|5 | a0 22 ] |lg) 10| 6 |apng)30] 210 | 60 [0 8 | 6 || 256 [192] 60 fisgy 1013 ss0 | 120 |
wynno A2+52 15 555 16 629 19 (++21) 725 (++795) 17(++19) 604 (+*668) 2513 (*2647)

Hanoera: * [T01payVena peatisalli]y HacTane Kpo3 Teopujciy nacrany. TpaKTINILy HacTany W HacTany y 010Ky,
*% VuenuK OMpa. IPEAMET Ca JHCTE H3GOPIHX OMLITCOOPASOBIMX W CTPYUIHX IPEIMETa
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TIPHKYIH M aHAIH3MPA HHOPMALIHje O TPIKHIITY M pasBHja
MHIMBHIYaJIHY MapKETHHT CTpaTerjy

pa3sBHje CaMoONoy3/iarse Y CIPOBOheHY TePEHCKHX HCTIHTHBAbA
CAMOCTAIHO M3PAZIM MAPKETHH TL1aHa y NPHIIpeMH GH3HHC Mana
Npe3eHTYje MAPKETHHI MaH Kao 760 COMCTBEHOT GH3HHC Tata

CTpyKTypa GH3HHC M1aHA M MAPKETHHT M/1aHa KAO HEroBor
Jnena

EntevenTi MapkeThr mukca (ST1) — (mponseon/yenyra, uena,
KaHa/n AMCTpHOyLuje, NpoMOLHja, IMYHOCT)

Pan na Tepeny-uCTpaxkuBare TPKHUILITA

TpesenTauuja MapkeTHHN M1ana 3a onabpany GH3HHC Hejy

Vnpasware n oprannauma,
TIpaBHH OKBUP 32 OCHHBAHE H
(yHKUMOHUCaIbE eIaTHOCTH

HaBejie 0COOMHE YCrelHOr MeHayepa

0BjacHu OCHOBE MEHAUMEHTA YCTyra/pOM3BO/I:E

OBJACHM Ha JeAHOCTABHOM IPHMEDY MOJaM H BPCTE TPOLIKOB, LEHY
KOLUTaka H MHBECTHLIHjE

M3PauyHa Npar PeHTabUIHOCTH Ha jeAHOCTABHOM NIPUMEPY

oBjacHu 3Hauaj MPOU3BO/IHOT NIIaHa M H3PAJH NPOM3BO/IHM M1aH 3a
concTBeHy GU3HUC HAE]y Y HajjeiHOCTaBHUjeM 0B/IMKY (CaMOCTaTHO
MIH y3 oMol HacTaBHHKa)

yeuba 3Hauaj nianMpara M ofabMpa Jby/ICKHX pecypea 3a norpebe
opranusaumje

KOPHCTH raHTOrpam

objacu 3nauaj MHOPMALIMOHKX TEXHONIOTHja 3a CaBPEMEHO
T0CI0BAME

CXBaTH BAKHOCT HEMPEKHHOT HHOBHPAIba NPOM3BO/A HITH yCiIyra
n3abepe HajNoBOJbHH]y OPraHH3aLMOHY M NPaBHY (opMY NpUBpeaHe
AKTHBHOCTH

M3pa/IH M MPE3CHTYje OPraHM3aLMOHH TIaH 3a CONCTBEHY GH3MHC
nejy

CaMOCTAIHO CAYHHH HITH TIOMYHH OCHOBHY NOCIOBHY JIOKYMCHTALH]

MenaumenT GyHkumje (niannparse, Oprannsosaise, Bohere n
KOHTpONa)

Tlojam 1 BpCTE TPOLIKOBA, LIEHA KOLITaHA
Husectuumje

TpesioMHa Tavka peHTaGHIHOCTI

MeHauMEHT NPOU3BO/IILE -YTPABIbathe MPOU3BOIHHM
npouecom/ycayrom

Vnpassbaibe JbyJICKHM pecyperma

‘Vnpasibatbe BpeMEeHOM

HHsKerepuHr BpeHOCTH

HHdopmalHoHe TeXHONIOrHje Y NocoBaby

IpaBHu acniekT nokpeTara GU3HHCA

EKoHOMH]a 110C/10Bakb,
(uHaHCH]CKM MUIaH

cacTaBu GHIAHC CTamba Ha HajjeIHOCTaBHHUjEM NPHMEPY
cactaBu GHIaHC ycriexa i YTBP/IM NOCTIOBHH pe3y.Tar Ha
HajjeIHOCTaBHH]eM NpUMepy
HanpaBy pasiuKy u3Mel)y NpHUXO/a M Pacxosia ¢ jejiHe CTpae u
TIPUJIMBA M OJUIMBA HOBLIA CA IPyre CTpaHe

Ha Hajje/IHOCTAaBHUjEM NpUMEpY
Hapezie Moryhe HaunHe (HHAHCHPAIba COTCTBEHE JeIaTHOCTH
ce unopMHIe y oaroBapajyhiM HHCTHTYHjaMa 0 CBHM
PE/ICBAHTHHM MUTaHMA O]l 3HaUaja 3a NOKPeTarbe GH3nKca
MICHTH(HKYje HAUMHE 3a OIPHKABAHE IMKBUIHOCTH y MOC/IOBaY
npeny3eha
CacTaBH (MHAHCH]CKH M1aH 3a CONCTBEHY GH3HHC My CAMOCTAIIHO
wan y3 nomoh Hactashika
npeseHTyje pHHAHCH{CKH TAAH 3a CBOjy GU3HHC WIC]y

Bunanc crawa

Bunanc ycnexa

Bunanc TokoBa rorosuHe (cash flow)

M3Bopu (unancuparsa

Mnctutyunje u nHdpacTpyKTypa 3a NOAPLIKY
Npe/y3eTHHIITBY

Tpunipema u npesenTaumja pUHAHCHjCKOT MiaHa
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YueHHUKH NPOjeKT- ® CaMOCTAJIHO MM y3 noMoh HacTaBHHKA J1a MOBeskKe cBe ypaheHe o M3paja 1enoBHTOr GH3HKC NIaHa 33 CONCTBEHY OH3HKC HAE)y

npeseHTaLMja HOCAOBHOT JesoBe Gu3He nana o TpesenTaunja noje MHaHAX/rpyHIX GH3HUC MAAHOBA H
niaHa © M3paju KOHauaH (jeIHOCTaBaH) GM3HUC MUIaH 3a CONCTBEHY GH3HUC JMCcKycHja
uejy

o npe3CHTYje GM3HMC AN Y OKBUPY JABHOT vaca W3 peaveTa
Npesty3eTHHITBO

4. YIIVTCTBO 3A JUJAAKTHYKO-METOIUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha nouerky cBake Teme yueHHKe YNO3HATH Ca LIMbEBHMA W HCXOIMMA, MJIAHOM Pajia M HAYMHHMA OLIeHHBAIbA.

Tlpeamer ce peanusyje kpos Beskde y yunonuuu. Ipuiukom ocTBapiBarba nporpama oiesberbe ce e/u Ha rpyne 10 15 yuenuka. [lpenopyuenn 6poj uacoa ro Temama je
cnenehu:

*  Tlpesy3eTHHIITBO W Mpe/y3eTHHK (6 yacoBa)

«  PasBujaibe M NpoleHa MOCIOBHUX Hieja, MapKeTHHT niaH (16 uacosa)
*  Vnpasjbawe 1 oprannsaumja (26 yaca)

«  Exonomuja nocnopara (12 yacosa)

*  VueHHuKH npojekar — npeseHTaumja nocsosHor riiana (10 yacosa).

TIpuaMKOM peainsalinje TeMa OCIOHHTH Ce Ha NPE/i3Hatba YUEHHKA U3 NIPAKTHUYHE HACTaBE, NPOJEKTOBAMA TEXHOOWIKHX chcTema. M3Gop MeToia 1 o6iiMKka paia 3a caky
TeMy opeljyje HaCTaBHHK y 3aBUCHOCTH O/l HACTABHHX Ca/IPykaja, CoCOGHOCTH M NoTpeba yueHHKa, MaTepHjallHuX U ApyruX yenosa. Kopuerut pepGanie metoze (Metona
YCMEHOT H3/1araiba M Hjasloika METOJIa), METO/IE ICMOHCTpaLHje, TEKCTYaTHO-HIyCTPaTHBHE METO/IE, METOJIe IPOjeKTHOT 3a1aTka. [Tpe/iokenn obmim pana cy
(poHTanHK, pany rpynu, paay napy, HHAHBHAYaTHH paj.

Tlpuaukom peanusauuje Teme Ipeay3eTHHINTBO H NPeAY3eTHHK 1aTH NIPUMEP YCHICUIHOT NPE/Ty3eTHHKA W/WJIM MO3BATH HA Yac rocTa — Npejly3eTHUKa Koju G roBopHo
YYEHHLIHMA O CBOjMM MCKYCTBHMA HJIM 110CETA YCTIELIHOM Npe/ly3eTHHKY. Y OKBHPY TeMe PasBujame n mpPoUEHa NOCIOBHHX HIeja, MADKETHHT IIAH KOPHCTHTH OJ1yjy
uzeja u BoljeHe AUCKyCHje 1a ce yueHHLIMMA MOMOTHE Y KPEaTHBHOM CMHILLbatby GU3HHC Maeja M ofabupy HajnososbHHje. [IpenopyuuTn yuenuuuma 1a GusHuC nieje Tpake
Y OKBHpY CBOT 1O/IpyHja pajia alli He MHCHCTHPATH Ha TOME. YUEHHLM Ce /IeN1a Ha IPyTie OKYTLbEHE OKO je/IHe MOCIIOBHE Hiieje Y Kojuma ocTajy 110 kpaja. Ipyne yuenuka
OKyINJbEHE OKO je/IHe MOC/IOBHE HAEje BPLIE HCTPKMBAIE TPIKHILTA 10 HACTABHHKOBHM YyTcTBUMA. [10yKe/bHO je opraHM30BaTH noceTy Maium npeysehuma e he ce
YUEHHLIM HHDOPMHCATH O HAUKHY JIe/ioBakba M OricTaHKka Tor npejyseha Ha TpxuiTy. [Tpenopyuene caapikaje TeMe Ynpap/bame H OPraHH3aIHja yueHHK CaBllia/laBa Ha
JennocTasuuyM npuMeprma y3 iomoh nacrahuka. [puinkom peanusauuje reme Exonomuja nocioama, puuancujekn nian

KopHeTHTH hopmysiap 3a Guskue nuian Haumonanue cyskGe sanousbabarba. KopuctuTy Hajjenocrashmje tabene 3a uspay Guianca crarwa, Guiianca ycrexa v Guiianca
HOBYAHHX TOKOBA, OGpaMTH cajipikaj Ha HajjeIHOCTaBHUIUM NpUMepHMa 13 nipakce. [1penopyka je 1a npu ocTBapHBaiby TeMe YueHHKH NPOjeKT-NpesenTannja
NOCJIOBHOT NJIAHA N103BATH HA jaBHH YaC YCIIEUIHOT MPE/ly3eTHHKA, NPEJCTaBHHUKE LIKOJIE, JIOKAJIHE CaMOoynpase W GaHaka 3a MpoLeHy PeaNHOCTH U HHOBATHBHOCTH GU3HHC
nnana. [lpema MOryhHOCTH HarpauTH HajGosbe paose. Y MPe3eHTaLMjH KOPHCTHTH CBA PACTIONIOKHBA CPECTBA 3 BU3YalM3aLMjy a MoceGHO NpeseHTaLHjy y powerpoint-

M3Gop meTona u o6/MKa paza 3a ceaky TeMy oapehyje HaCTaBHHK y 3aBHCHOCTH O/l HACTABHHX CaJpkaja, CIOCOGHOCTH M NOTpeGa yueHHKa, MaTepHjalHiX H APYTHX YCI0Ba.
KopueTuti Bepbate MeTozie (METOA YCMEHOT H3/Iarama U AMjaiolika METOa, MUHH NPeaBata), METO/IE AEMOHCTPALIMjE, TEKCTYaNHO-HIYCTPATHBHE METO/IE, METOE
cHMyaLmje 1 cTyauje cayyaja. [pennoxenn oGauum paja cy GpOHTaTHH, pajy rpyNH, paj y napy, HHAHBHAYaTHH Paj.

JlaaTh ynyTcTaBa yueHHLIMMA I/ie M Kako Ja 10hy 10 HeOnXoAHHX HH(opMmarja. KOPHCTHTH CajTOBE 3 NPHKYMIbatbe HHPOPMALHja (WWW.ADr.gOV.IS. , WWW.SME.ZoV.IS. 1
Apyrw). TIpesnae ce MoceTa COUMaTHMM NapTHEpHMA Ha TOKAIHOM HUBOY (onurTiHa, Gumjate Hauvonanie ciiyxGe 3a sanoubasarbe, Pernonaine arenuuje 3a passoj
MajkX M CpetbHX npeyseha u ci.).
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5. VIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OIIEIbUBAE YYEHUKA

'V HacTaBu OpHjeHTHCAHOj Ka I0CTH3atby HCXOJIa NIPaTe Ce M BPe/IHYjy NPOLec HacTaBe M yuera, nocturiyha yuenmka (MpoayKTH yuera) u conctsenu paj. Hactasnuk tpeba
KOHTHHYMPAHO /1a MPATH HAMPE/aK YUCHHKA, KOjH CE OT7Ie/Ia y HAuMHy Ha KOjH yUCHHLH NapTHLMIHPA]y, KaKO NPHKYIIbajy MOJaTKe, KaKo apryMeHTYjy, eBalyHpajy,
JoKyMmenTyjy 1. JTa G BpeaoBarke G110 OGJEKTHBHO My (HKUMjH Yuierba, HOTPEGHO je YCKAAMTH HHBOE HCXO/IA M HAUHHE OlICHHBATbA.

CyMaTHBHO OLeIbUBaILE je BpeaHOBaMe MocTHTHyha yueHMKa Ha Kpajy cRake peanH3oBate Teve. CyMaTHBHE OLIHE ce 100Hjajy H3 KOHTPOTHHX WTH MHCMEHHX PafoBa,
TECTOBA, YCMEHOT HCITHTHBAH:A, CAMOCTATHHX WIIM IPYITHHX PA/loBa yUEHHKA.

V (opMaTHBHOM BpeHOBAbY HACTABHHK O TPeGaso 1a MPOMOBHIIE IPYMHH Ija/Ior, 1a KOPHCTH MHTakba 1a OM reHepHCao MojiaTke U3 haukux uaeja, anu 1 1a noMorne
pa3eoj haukux uneja, naje yuenuumuma nosparne unopmaije, a nosparue uudopmaimje 1061jere 011 yueHnKa KOPUCTH J1a IPUIIANO/IN TO/lyuaBatbe, oxpabpyje yueHuke 1a
oueyjy KBaTHTET CBOr pata. U3Gop HHCTpyMeHTa 3a HOPMATHBHO BPEHOBAHE 3aBUCH OJI BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.
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B: U3BOPHU CTPYYHU ITPOI'PAMM

Hasug npeamera: AJIMTUBHE TEXHOJIOTAJE

1. OCTBAPUBAIA OBPA3OBHO-BACIIUTHOI PAJIA - OBJIULIM U TPAJAILE

HACTABA

PA3PE][

Teopujcka HacTaBa

Bexbe TTpakTH4Ha HacTaBa

Hacraga y Gnoky

TIPAKCA VKYITHO

v

70/64 0 0

0 0

70/64

Hanowmena: y TaGesiu je npukasan roauiiibu GoHL yacoBa 3a cBakHM 00IMK paja

2. IUJbEBU YUEMA:

—  VnosHaBare yueHHKa ca OCHOBHHM KapaKTEepHCTHKaMa, Y/IOrOM U 3HauajeM aJHTHBHHX TEXHOJIOTHja

3. HA3MB U TPAJAILE MOYJIA IPEJMETA

Paspen: Tpehu/uerspTi

Pen.6p

HA3UB MOJIYJIA

Tpajarse Moay1a (HacoBH)

1 AZIMTHBHE TEXHOJIOTHje

70/64

4. HABUB MOAYJIA, UCXOJIH, TIPENOPYYEHU CAJPKAJH / KJbYYHHU ITIOJMOBHU CAZIPKAJA

HA3MB MOJYJIA

MCXOIN
IMo 3aBpuieTKy MoJtya yuenuk fie GuTH y crarby ja:

TIPENIOPYYEHHU CAJIPKAJA / KJbYYHU IIOJMOBH
CAZIPIKAJA

AZMTHBHE TEXHONOTHjE

0GJacHH 110jam aMTHBHHX TEXHOJIOTHja

HaBeJle NPE/IHOCTH NPUMEHE aIUTHBHUX TEXHOJIOTHja

0GjacHu U3paLy NPOTOTHIA PUMEHOM aAUTHBHHX TEXHOJIOIH]a
objachu Gp3y u3pajly anata IPUMEHOM aJIMTHBHUX TEXHONOTHja
oBjacHu Be3y Op3e MPOU3BO/IHE H ATUTHBHHX TEXHOJIOTHja
HaBeJIe MoJIeNTy a/IMTHBHHUX TEXHOJOTHja

PasTHKyje BPCTE H KAPAKTEPUCTHKE ATUTHBHUX HAMHHA
TIPOM3BOIIHE

MPerno3Ha yJIory W 3Hauaj aIMTHBHHX METOJIa MPOH3BO/IHHE
HaBe/ie NPUMEeHY aJIMTHBHUX TEXHOIOrHja Kpo3 npumepe U3
npakce

00jacHy NMeperneKTUBY U passiore pacta npuMeHe aAUTHBHUX
TEXHONOrHja

AIHTHBHE TEXHOJIOTHje
TIpeaHOCT NpHMEHe AIMTHBHHX TEXHOIOTHja
M3paja npoToTHIIA K AIUTHBHE TEXHOJIOTHje
Bp3a u3pazna ajata u aJMTHBHE TEXHONOTHjE
Bp3a Mpom3BO/-a H ATMTHBHE TEXHONIOTHjE
[onena aiMTHBHMX TEXHOTOTHja:

— npema obuKy vaTeprjana

—  npema MeToAM u3paje Mojena
Bpere npoueca atuTHBHE MPOU3BO/IHE
Viora 1 3Hauaj aMTHBHMX METO/A NIPOM3BOILE
AZMTHBHA IPOM3BO/IH-A — IPUMEPH M3 NPaKce
TlepcnekTHBE aIMTHBHUX TEXHOOrHja
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5. VIIVTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE IIPOI'PAMA

Ha noueTky Mo/ty/ia yueHHKe yTo3HaTH Ca LIMILEBUMA H HCXO/IMMA HACTaBe, O/IHOCHO Yuerba, MIAaHOM Pajia M HauMHHMa oLieHuBatba. [Tpeier ce peausyje Kpos TeopHjcKy
HacTaBy y yuHoHHuH. Oziesbetbe Ce He /el Ha rpyrie.

H36op meTosta 1 06snKa paja oapelyje HACTaBHUK Y 3aBMCHOCTH OJL HACTABHUX Ca/IpyKaja, CNIOCOOHOCTH M NOTpeda yueHHKa, MaTepHjaiHX W ApYruX yciosa. Kopucturu
BepGajiHe MeToze (MeToJa YCMEHOT H3/iaratba i AMjasiolika MeTO/1a), METO/Ie IeMOHCTpaLije, TeKCTyalHO-HiIycTpaTHBHe Metoze. [Tpeioskenn oGnnuLM paja ¢y PpoHTAIHH,

Pany rpyny, pai y napy, HHAHBHIYalIHH pall.

6. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAIE YYEHUKA

'V HacTaBM OPHjEHTHCAHO] Ka 10CTH3akby HCXO/A MPaTe ce M BPE/HYjy NPOLIeC HACTAaBE M yueka, nocTuriyha yuennka (MpoaykTH yuerwa) u concTeenu paj. Hactasnuk Tpeba
KOHTMHYMPaHO /1a PaTH Hanpe/ak YUeHHKa, KOjH ce OrJiela y HauMHy Ha KOjH YUeHHLH NapTHLMIHpajy, Kako NPHKYTIbajy MOJaTKe, KAKO apryMEHTYjy, eBatyupajy,
nokymeHTyjy uta. Jla 6u BpeHoBarbe G110 00jeKTHBHO My (yHKLIMjH yuerba, MOTPeGHO je YCKIaIUTH HUBOE HCXO/Ia M HAUHHE OLICHHBAk:A.

CyMaTHBHO OlieHbHBaIbE je BpeHOBarbe MocTHriyha yueHnKa Ha Kpajy cBake peatusosate Teme. CyMaTHBHE OLiHe ce 100Hjajy W3 KOHTPOTHHX HA MHCMEHWX PajioBa,
TECTOBA, YCMEHOT HCITMTHBAIba, CAMOCTAIHUX WM IPYTIHHX PajloBa yueHHKa. Y NpoLiecy OuetbHBaiba HacTae y GJI0Ky NOsKe/bHO j& KOPUCTHTH JIHEBHHK Pajla yueHHKa.

V opmaTHBHOM BpeHOBAIbY HACTABHHMK GM TPeGAo 1a NPOMOBHLLIE FPYIIHH IHjaJIor, 1a KOPUCTH NKTakba Aa O reHepucao nojarke 13 haukux uieja, aiu u 1a omMorte
pa3Boj haukux uaeja, naje yueHnumuma nospathe uHpopmauuje, a nopparhe HHGopmaumje 106HjeHe 0/l yueHHKa KOPHCTH 1a IPHIIAro/ T0yuaBatbe, OXpadpyje yueHuke aa
ouebyjy KBaTMTET cBOT pana. U360p MHCTpyMeHTa 3a (JOPMATHBHO BPEHOBAHE 3aBHCH O/l BPCTE AKTHBHOCTH KOja Ce BpeaHyje.
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Hasus npexmera: MEXATPOHUKA

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOI PAJIA - OBJIULM U TPAJAILE

PA3PEJT

HACTABA

Teopujcka HacTaBa

Bex6e IpakTHuHa HacTaBa

Hacrasa y Gioky

TIPAKCA YKYITHO

/v

70/64 0 0

0 70/64

Hanowmena: y taGesiu je npukasa roamiitbu GoH/L 4acoBa 3a cBaku 00/IMK paja

2. IUWJBEBU YUEIA:

—  OcnocobbaBare yUeHHKa 1a CaMOCTallHO o1abepe H NMOCTaBH MepHE NMPETBapate H YTBPAH HHXOBY HCNIPaBHOCT
- OcnocobbaBarbe yueHHKa J1a IpemMa KOHCTPYKUHjH M HAMEHH PasiiuKyje, onaGupa 1 MoBesyje pery.iaTope 1 ceppocheTeMe

3. HA3MB U TPAJAILE MOJIYJIA IIPEMETA

Paspen: Tpehn/uersprn

Pen.op

HA3MB MOJIYJIA

Tpajare Moyna (Hacosn)

1 MexaTpoHnka

70/64

4. HA3UB MOJYJIA, UCXO/JIU, IPENIOPYYEHM CA/IP’KAJH / KJbYYHU ITIOJMOBHU CAJIPIKAJA

TPUNIPEMH M3BEIIIA] O H3BPLICHOM MEPeHY
nocrasu uuTepdejc npema pauynapy A/Jl, ajmep, 6pojau, cea
Mepekba NPeKo pauyHapa, NPHMEHH PauyHap y Meperby

® oBjacHy yJI0ory Noje/IMHKUX eleMeHaTa M3 CHCTEMA YNIpaB/batba
® [IOCTABH 331aTE BPEIHOCTH Y CHCTEMY YNIPaB/batba Ha OCHOBY

KebeHUX W3Ma3HUX BETMUMHA
NPE/IBHAN NPOMEHY H3NA3HHX BEIHUYHHA Y CHCTEMY YIpaBIbatba
Ha OCHOBY 3a/IaTHX BPEIHOCTH U of1abepe noTpeGaH perysiatop
pasmkyje yrtiaj nporiopuroantor (I1), urerpantor (M) u
wudepenimjantor (J]) AejcTBa Ha CHCTEM yNpaBJbatba

- MHAYKUHOHH
- ONTOCIEKTPOHCKH

UCXoau TIPENOPYYEHM CAJIPKAJU / KJbYYHU IOJMOBH
LRSI QIR IMo 3aBpuieTKy Moayia yueHuk he GuTH y cTarby Ja: CAJPKAJA
MexarpoHuka ® pasiMKyje M NIOCTaBH MepHe NpeTBapaye o KoHcTpyKumja, KapakTepUCTHKE H HaMeHa MEPHHX TpeTBapaya:
© NPOBEPH MCIPABHOCT H 3aMEHH HEMCTPABHE MEPHE NpETBapaye - oTnopuu
® TI0/IECH MapaMeTpe MEpHUX NpeTBapaya - KanauuTHBHH
© BpLM M360p MEPHNX NPETBapaya U3 KaTaora - MHIYKTHBHU
.
.

- THE30e/IeKTPHYHH
- MexaHWuKH

- eNeKTpOMArHeTHH
- XHapayIMuHH

- nHeymaTcKH.

o [lpuHuMN paja MepHUX NpeTBapaya:
- nomepaja
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® youu JomMuHaHTHO aejetBo ITU]I perynaropa Ha OCHOBY - Op3uHe (TaxoreHepaTop, eHKoaep)

NOHALIAMA CTAKA H3/1a3a CHCTEMA YTIPABIbalba - CMJe M Hanpe3aiba
NoBE3yje eJeMEeHTe CePBOCHCTEMA H BPLIM HHXOBO MOJEIIABaE - Temieparype
NoBe3yje eeMeHTe CHCTEMa ayTOMATCKE Peryaluje W BPIIx - TIpUTHCKa
HBUXOBO Mo/ielIaBatbe - HUBOA

- npoToKa

- monoxaja (MeXaHHYKH MpeTBapaun, (OTOCNEKTPHUHH,
MHJLYKTHBHH M KanalMTaTHBHH CEH30PH) .
o Tlposepa u nojielaBare NapaMeTapa MEPHUX MpeTBapaya
* biiok-lieme chcTemMa ayToMaTeKor YrpaBibatba | yjiora
nojeaMHMX eleMeHaTa
® AHAJIOTHO M INTUTATIHO YIPaBIbake
o Tect (yHKLMje H OA3UB CHCTEMA
o T1W]T ynpasbatbe
o Pencjim KoHTpOsEpH
« Ocrosnu nojmosH o fuzzy noruuu
o CepBocHcTeMH:
- NO3MUMOHK
- Op3uHCKH
o Perynaunja mpouccHHX BeHUMHA; TEMIEPETaype, PHTHCKE,
NpOTOKA, HUBOA, BIAKHOCTH, OCBET/EHOCTH HTJL.

5. YIIYTCTBO 3A TUAAKTHYKO-METOJAUYKO OCTBAPUBAILE ITIPOTPAMA

Ha noueTky MojlyJia yueHHKe YTIO3HaTH Ca IIMJbEBHMA H HCXO/IMMA HACTABE, O/IHOCHO yuekh:a, MIIAHOM Pajia M HauMHHMa oliekbHBaiba. [TpeaveT ce peanusyje Kpo3 Teopujcky
HacTaBy y yunonuiy. OJiesberbe ce He /I Ha rpyne.

H360p meTona 1 o6mKa paja oapeljyje HACTaBHUK y 3aBUCHOCTH OJI HACTABHHMX Ca/IpKaja, CIOCOOHOCTH M noTpeda yueHnka, MaTepHjaHuX W Apyrux ycnoea. Kopuerurn
BepGajiHe MeToze (MeToJa YCMEHOT H3/iaratba i AMjasiolika MeTO/1a), METO/Ie IeMOHCTpaLIije, TeKCTyalHO-HiIycTpaTuBHe Metoze. [Tpeioskenn oGnHuLM paja cy PpoHTAIHH,
PajLy rpynH, pajty napy, HHAMBHAYAIHH Pajl.

6. YITYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIElbUBAILE YYEHUKA

V HacTaBH OPHjEHTHCAHO] Ka I0CTH3akby MCXO/A MpaTe ce U BPE/IHYjy NPoLeC HACTaBe U yuea, nocTuriyha yuennka (MpoayKTH yuerwa) 1 conctsenu pa. HactaBuuk peGa
KOHTHHYHPAHO JIa NIPaTH Hanpe/iak yueHHKa, KOjH Ce OrJie/ia y HaunHy Ha KOjH yYEeHHLH MapTHIMIHPA]y, Kako MPUKYTbajy NOaTKe, Kako apryMeHTYjy, eBatynpajy,
nokymeHTyjy uta. Jla 61 BpeiHoBatbe G110 00jeKTHBHO My (YHKLIMjH yuerba, MOTPeGHO je YCKIaIUTH HUBOE HCXO/Ia M HAUHMHE OLICHHBakA.

CymaTHBHO OlEHHBakbE je BpeIHOBame nocTiryha yuennka Ha kpajy ceake peanusosaue Teme. CymaTuBHe olieHe ce 100Hjajy W3 KOHTPOIHHX HIIH MHCMEHHX PajioBa,
TECTOBA, YCMEHOT HCITMTHBAIbA, CAMOCTAIHUX WM IPYTIHHX PajloBa yueHHKa. Y TpoLecy OLetbHBaiba HacTae y GJ10KY MOKeIbHO j& KOPUCTHTH IHEBHUK Pajla yueHHKa.

V opmatHBHOM BpeHOBAlbY HACTABHHUK GH TpeGasio ia IPOMOBHLIE FPYIIHH JIMjaJIor, 1a KOPHCTH NHTaba 1a GU reHeprcao nojiatke W3 haukux uieja, alt u 1a nomMorte
pasnoj haukux wieja, naje yuenuuma nospatie unopmalmje, a HoBpaTHe MHGOPMALH]E 0GHJeHE Ol YUSHHKA KOPHCTH /12 NPHIATO/IH NI0/lyYaABaILE, OXPAGPYje YUeHHKeE j1a
ouerbyjy KauTeT cBor paja. M360p MHCTpymMenTa 32 hOPMATHBHO BPEIHOBAILE 3aBUCH O/l BPCTE AKTMBHOCTH KOja Ce BPE/IHyje.
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Hasus npeamera: YIIPABJbAIbE CHCTEMOM KBAJIMTETA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMIU U TPAJAILE

PA3PEJI: Teopujcka HacTaBa BexGe TlpakTHuHa HacTaBa Hacraga y 6i10ky VkynHo
il 70 0 0 0 70
v 64 0 0 0 64

2. IWJbEBU YUEIA:

- CrHuaibe 3uatba 0 KOHLENTHMA YNPaBibaiba KBATHTETOM.

- Cruuame 3Hara o Meljyynapoannum crangapanma 1SO 9000.

- Cruuame 3uama 0 TQM konuenty u mozsennma TQM.

- Cruuarwe 3Haiba 0 alaTHMa KBIHTETa.

- CrHuamwe 3Hamba 0 MeHAUMEHT TeXHUKaMa KOje YTHUY Ha KBaJIuT
~ CTHuarse 3HaMa 0 HALKOHATHO] CTPATErHjH OJPKHBOT Pa3Boja.

- Cruuamwe 3Hama 0 yck1aheHOCTH HaUMOHAITHE CTpaTerHje Ynpa/baiby 0TNAA0M ca AupekTHBama EV.
- Cruuame 3Hamwa 0 yck/1al)eHOCTH HaLMOHATHOT POrpaMa 3allTuTe NoTpoLlaya ca Aupektupama EV.

~ OB7a7aBaIbe CTPYUHOM TEPMHHOOMHJOM HEOMXOHOM 32 KOMYHHKALUH]Y Y CTPYLIA.

3. TEME, HCXO/I4, NPEIIOPYYEHHM CA/IPXKAJU U K/bYYHU IIOJMOBHU CAJIPIKAJA

Paspen: Tpehu (Yerspru)

Toanuwibu dona yacosa: Teopuja: 70 (64) uacosa;

nocIoBate
pasnnkyje Bese namely nocioBHKX dyHKimja U 3Hadaj KkBaTHTeTa
3a TPKHULIHY TO3HLK]Y

TpENo3Ha yJIory 1 3Hauaj MEHAUMEHTa y YNpaBJbatby KBAIMTETOM

TEMA HCXOaHu TPEIIOPYYEHH CA/IP’KAJH / KJbYYHH IIOJMOBH
Ilo 3aBpuieTKy Teme y4yeHuk he Gutu y cramy aa: CAIPKAJA
KowuenT ynpassbatha Npenos3Ha npomexe y o KoHuenT ynpassbatba KBATHTETOM
KBATHTETOM T0CI0BHOM OKPYKelby H YTHILLA] TEXHOJIOLIKOT pa3soja Ha o MetaumenTay ynpassbaiby KBaIMTeTOM

MebyHaposnu cranaapan
1SO 9000

nipero3na yory 1 3Havaj npuvenc cepuje cranziapia 1SO 9000
00jacHy OfLITe KAPAKTEPUCTHKE MEHALIMEHTA KBATHTETOM
(QMS)

YTBPJIM TPOLIKOBE KBAJMTETA M IIPEJIHOCTH YBE/ICHOT CHCTEMa
YNpaBIbakba KBATHTETOM

* Mehynapoanu cranmapau ISO 9000
o Kapaktepucrike MeHaumenTa ksaiutera (QMS)
© TPOLIKOBH KBAJIMTETA H NPEAHOCTH YBEAEHOT CHCTEMA

YNpaBIbatba KBATUTETOM
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Kownuent u Mmozenn ® npenosHa HacTaHak W pa3soj TQM kouuenTa * KoHLeNT 1 MOJIE/IM yNIpaBbakba TOTATHUM KBAJTHTETOM
YnpaBbarba TOTATHAM ® paznukyje pasnuunte mogene TQM
keanrerom (TQM) o ynopeliyje janancxu, amepmicn 1 esponci mogen TQM
Anaru 3a yTephuBare ® aHaIW3MpPa NPHUHIIKIIE YTIPaB/batba KBAIUTETOM (Y3POKOBaIbe, * Anaru 3a yrephuBaibe KBajiuTera:
KBajMTeTa pasnararbe M pacrio3HaBare MoJaTaKa) - JuMjarpam Toka rpoieca,
© aHanM3Mpa OCHOBHE ajiaTe KBAIMTETA: MjarpaM Toka npoweca, - JIMCTa 32 NPHKYILbakbe N0JaTaKa,
JINCTA 32 NPHKYTUbakE M0/1aTaKa, XHCTOrPaM M NapeTo aujarpam - XucTOrpam
- napeto aujarpam
MeHauMeHT TEXHHKE Koje ® nperno3Ha pasBoj HOBUX * MeHaUMEHT TeXHHKE KOje YTHUY Ha KBaIUTeT
YTHUY Ha KBauTeT ® MEHAUMEHT TEXHUKA M YNPaBibatba KBATHTETOM * Mogenu yHanpehera 3a10B0/bCTBa KOPHCHHKA
® npeno3Ha Mojies yHanpeljera 3a10B0/bCTBA KOPHCHHKA
Cucrem KBajuTeTa y ® Mpernio3Ha yJory M 3Hauaj KanuTeTa y popMaiHoM u o Cucrtem kBanuTeTa y 06pasoBarby
obpasoBatby HeopMaIHOM 06pasoBarby
® Mnperno3Ha eKiapatijy o BUCOKOM obpasosay (Bosomcka
JieKnapauuja)
o npenosia yory 1 3auaj ysoljersa cHcTeMa KBAIHTETa y
0Gpa3soBHUM OpraHusaijama
Crpateruja op:KHBOr ® Mperno3Ha 3Hauaj HALMOHAIHE CTPATErHje OIPIKUBOT Pa3Boja o Crpateruja oipyHBOT Pa3Boja M yNpaBJbatba OTNa0M
pasBoja M ynpasibarba ® npeno3Ha 3uauaj ycknaleHocTu HauMOHaIHe CTpaTertje
oTnaaomM npaBjbatba OTNA/A0M ca aupekTHBama EY
TIporpam 3auTHTe NOTpoLIata | e mpenosHaje 3Hauaj yck1aheHOCTH HALMOHATHOT MPOrpaMa © HauuoHanHu porpam 3awTuTe NoTpoLIaya
3alITHTE NOTpoLIaya ca aupekTusama EY

4. VIIVTCTBO 3A JUIAKTHYKO-METOANYKO OCTBAPUBAILE IIPOT'PAMA
Ha noueTky cBake TemMe yYeHHKe yTO3HATH Ca LIMJbEBUMA H MCXO/MMA, MIAHOM Pajia M HauMHMMa oletbHBatba. TeopHjcka HaCTaBa MpeIMeTa ce peausyje Y YUHOHULM NpH
HeMy ce OJiebeHe He e/ Ha rpyTie.
Tpenopyuenn Gpoj wacosa o Temama je crieachu:
e Kouuent ynpassbatba kpaauretom (4 uaca)
Mehynapoauu cranaapau 1ISO 9000 (4 vaca)
KoHuenT u Mojien ynpassbarsa Totantim keatuterom (TQM) (16/14 uacosa)
Anath 3a yTphuBame keanuteta (14/12 vacosa)
MeHaumenT Teximke Koje yTuuy Ha ksaamter (6/4 uaca)
Cucrem kBanuTeTa y odpasosaiby (4 yaca)
Crpateruja opKHBOT pa3Boja W ynpaBbaiba oTnanom (12 yacosa)
Tporpam 3awrrire norpowaya (10 yacosa)

H360p metona u 061MKa pajia 3a cBaky Temy opehyje HACTABHUK Y 3aBUCHOCTH OJ1 HACTABHHX CaJpKaja, CIOCOGHOCTH M NoTpeba yueHHKa, MaTepHjalHiX M IPYrHX yc/loBa.
KopuctnT BepGasiiie MeTo/Ie (METO/Ia YCMEHOT H3Jlaratba M /Ijaliolika METO/a), METO/IE IEMOHCTPALIHje, TEKCTYalHO-uycTpaTHBHE MeTojie. [Tpeiokent obamim pana cy
(ponTanHK, pany rpynu, paay napy, MHAMBHIyaNHK paj.
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5. YIIVTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLEIbUBAILE YYEHUKA

'V HacTaBM OpHjeHTHCAHO] Ka I0CTH3alby MCXO/IA MpaTe ce M BPe/IHyjy NMpoLec HacTaBe U yuerba, nocturiyha yuennka (MpoiyKTH yuera) u coricTBenn paj. Hacrasnuk Tpeba
KOHTHHYHPAHO /1a NIPaTH HaNpe/IaK yYeHHKa, KOjH Ce OrJIe/a y HauHHy Ha KOjH yYeHHLM NapTHLHITHPAjy, Kako NPHKYIUbajy NOJATKe, KaKo apryMeHTYjy, eBatyHpajy,
JloKymMenTyjy . Jla G4 BpeaHoBatbe Grlo 00jeKTHBHO M Y (yHKUM]H yuerba, OTPEGHO je YCKIIaAUTH HUBOE HCXOJa W HAUHHE OLEHHBaHba.

CyMaTHBHO OLEIbHBaIbE je BpeAHOBatbe nocTuriyha yuennka Ha kpajy cBake peanusosate Teme. CyMaTuBHe oLieHe ce 10GHjajy H3 KOHTPOJIHHX WM ACMEHUX pajoBa,
TECTOBA, YCMEHOT HCTIMTHBAHA, CAMOCTATIHMX WM IPYIHHX PajloBa YueHHKa. Y Npolecy oueHHBaba HacTaBe y G/I0KY NOXKe/bHO je KOPUCTHTH IHEBHHK Pajia yueHHKa.

V (opmaTHBHOM BpeIHOBalbY HACTABHHK GH TpeGasio a MPOMOBHLE IPYNHH Mjasior, 1a KOPHCTH NHTamba 1a G4 reHephcao noaaTke W3 haukux uaeja, anu v 1a noMorse
pa3Boj haukux uieja, naje yuenuumuma nospathe uHpopmaumje, a noppate ukdopmaimje 1061jeHe 0/1 yueHHKa KOPUCTH J1a IPUIIAro/iu Mojlyuasarse, oxpadpyje yueHuke 1a
oueryjy KanuTeT cBor paza. M360p MHCTpymenTa 32 hOPMATHBHO BPEIHOBAKLE 3aBUCH O/l BPCTE AKTHBHOCTH KOja Ce BPE/IHYje.
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 ПРАВИЛНИК   O ДОПУНИ ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ  ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА  МАШИНСТВО И ОБРАДА МЕТАЛА   ("Сл. гласник РС", бр. 12/2021)  

  На   основу   члана   67.   став   3.   Закона   о   основама   система   образовања   и   васпитања   („Службени   гласник   РС”,   бр.   88/17,   27/18   –   др.   за кон,   10/19 и 6/20),   Министар просвете,  науке   и  технолошког   развоја   доноси     П   Р АВИЛНИ К       o допуни  Правилника   о плану и програму наставе и учења  стручних   предмета   средњег   стручног   образовања   у   подручју   рада  Машинство   и обрада метала     Члан 1.   У   Правилнику   о   плану   и   програму   наставе   и   учења   стручних   предмета   средњег   стручног   образовања   у   подручју   рада   Машинство   и   обрада   метала   („Службени   гласник   РС   –   Просветни   гласник”,   бр.   9/20   и   13/20),   после   плана   и   програма   наставе   и   учења   за   образовни   профил   авиомехатроничар,   додаје   се  план   и   програм   наставе   и   учења   за   образовни   профил   машински   техничар   за   компјутерско   констру исање,  који   је  одштампан   уз  овај   правилник и чини  његов   саставни део.     Члан 2.   План   и   програм   наставе   и   учења   за   образовни   профил   машински   техничар   за   компјутерско   конструисање   остварује   се  и   у   складу   са   Решењем   о   усвајању   стандарда   квалификације   „Машински   техничар   за   компјутерско   конструисање”   („Службени   гласник   РС   –   Просвет ни  гласник”,   број 19/20).     Члан 3.   Даном   ступања   на   снагу   овог   правилника   престаје   да   важи   Правилник   о   наставном   плану   и   програму   за   стицање   образовања   и   васпитања   у   трогодишњем   и   четворогодишњем   трајању   у   стручној   школи   за   подручје   рада   Машинство   и   обрада   метала   („Службени   гласник   РС   –   Просветни   гласник”,   бр.   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   и   6/18),   у   делу   који   се   односи   на   наставни   план   и   наставни   програм   стручних   предмета   за   образовни   про фил  машински   техничар   за  компјутерско   конструисање.   Ученици   уписани   у   средњу   школу   закључно   са   школском   2020/2021.   годином   у   подручју   рада   Машинство   и   обрада   метала   за   обра зовни   профил   машински   техничар   за   компјутерско   конструисање,   у   четворогодишњем   трајању,   стичу   образовање   по   Правилнику   из   ста ва   1.  овог   члана,  најкасније   до краја  школске   2024/2025.  године.     Члан 4.   Овај   правилник   ступа   на   снагу   наредног   дана   од   дана   објављивања   у   „Службеном   гласнику   Републике   Србије   –   Просветном   гласнику”.  

