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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
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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.
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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
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~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.
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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





image25.png
—-  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)





image33.png

image1.png




image2.png
I IJTAH HACTABE U YYEIBA
3a 00pa3zoBun npodu MANIHHCKH TEXHHYAD 32 KOMIjYTEPCKO KOHCTPyHCabe™

3

1PA3PE]L 11 PASPEL 111 PA3PE] IV PA3PEL VKYIHO

e

nexemno roamume rommume HeaebHO roamme HeaebHo rommmme

T 1| B b|T| B |IIH T B |[IIH|B] T B |IIH I B | ITH b I B | IH T B |IIH| b T B | IIH b
[A2:OBABISHIZCIEV LN F 5| [s70] 185 |7 6| 4|25 |22 Mx—l 3 10| 6| 10s [3s0f210| 60 | 3 | 8| 6| 9 |256(192f 60| 830 [1013[s50| 120 | 2513
2

[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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I NMJIAH HACTABE U YUYEIbA
3a 06pasoBnH NpodnT MAMMHCKN TEXHIAP 32 KOMIjYTePCKO KOHCTPYHCAThe
Ka/ia ce peasinsyje no Iyannom Moxesy™

1 PA3PE 11 PA3PE, 1 PA3PEL 1V PA3PE/L VKYITHO :‘
netenno | roummne nerewo roxmune netenio rommume nezenio roumme roxnme
1| B |IIH T B T B |VKP| T | B |IIH T B | YKP T B |YKP| b T B | YKP I B |YKP| b T B
o eapEat I CTESSHI g 5 | 370 185 7| 6| 4 [2sop2z 148 3 (10| 6 | 105 |3s0|210(c0] 3 8| 6 | 96 |256|192| 60| 830 |1013 18] 402 [120f 2513
EJAMETH
1 Exosornja u sal 2 74 74 74
brasorc cpe:
s © upranc ca . s . .
brauprion reoverprjon
3 [Maunmicxn warepujam 2 74 74 74
1 [Merannca 1] [37] 37 3 |37 74
5 [Texunuka dusmka 3 111 1 11
6 [Texnonornja obpane 2 74 2 74 148 148
7 |Mexanmka ca MexaHism 2 1 7437 74 37 1m
8 Jormopuocr sarepujana 1 37|37 37 |3 74
9 Mawmnckn erementn 2 1 7437 2 1 70 35 144 7 216
10 [Kowniyrepexa rpagika 3 111] 11 111
[Morcrmpare vannmcxix
1 |enevenara w xoncrpyxuja 3 i D 3 & @ 20 o
12 [Texuon0mKs nocTynuu 2 70 70 70
13 TeXHOI0THja MEXAHHUKHX 1 2 35 70 1 2 32 64 67 134 201
enojena
14 [Konerpyncane BE 6 | 9% 6 | 9% 160
15 [iipaxcriana nacrana 4 148 6 210 6 192 148) 402 550
16 fripeaysermmo 2 70 70 70
[B2: 135OPHITTIPOTPAMIT 2 70 2 [ 134 134
[T3Gopiin tporpavt peva
1 [iporpavy oGpason 2 ) 2 6 134 134
ipodia
B 105 3 % 30 2513
ymio A2+52 10| 5| [370] 185 7|5 | 4 peopus| g 0] 6 [l |20 e0) 2ol 8 | 6 |25 256 192] 60 | B0y 10| a0z fizo] 23
Kynuo A2+b2 15 555 16 629 19 (**21) 725 (**795) /(L) 604 (**668) 2513 (**2647)

Hanowverra: * Jlya
** Vyey

K GUpA TIPE/IMET ca JMCTe HIGOPHHX O

M MOZIET TO/IDA3YNERa PEa ALY HACTARE KPO3 TEOPHICKY HACTARY. yeIhe KPO3 DAL KO MOCOABIEA, BEAOe, IDAKTHIHY HACTARY H YHEHe KO3 DAl y GIIOKY
'€0GPA3OBHHX WK CTPYUHHX TIPOrpava




