Ha ocHoBy unana 67. ctaB 3. 3akoHa 0 OCHOBaMa CHCTeMa 00pa3oBama u BacmuTama (,,Ciryxdenu racauk PC”, 6p. 88/17, 27/18 — np. 3a-
koH, 10/19 u 6/20),
MuHHCTap MPOCBETE, HAayKe U TEXHOIOMIKOT pa3Boja JOHOCH

INPABHUJHHUK

0 IJIaHY M MPOrpaMy HACTaBe U yUelha CTPYYHHUX IpeIMeTa Cpeliber CTPYYHOr 00pa3oBama y noapy4jy paaa MammHcTBoO
u 00pajaa Meraja

Unan 1.
OBHM IpaBHITHIKOM YTBplyje ce IUIaH M MporpaM HacTaBe M ydema CTPyYHHX IIPeAMeTa CPEeIber CTPYTIHOT 00pa3oBama y MoApYydjy pana
MarmHcTBO U 00pajga MeTasia 3a 00pa30BHH MPOQHIT TEXHUYApP 32 KOMIIjyTepcko ynpasibaibe (CNC) MalinHa, KOjH je OfIITaMIaH y3 oBaj mpa-
BWJIHHK ¥ YHHH FErOB CACTaBHHU JIEO.

Unan 2.
JlaHOM 1modeTka IpHMEHEe OBOT IPaBIIIHHUKA IIPECTaje Ja Baxky [IpaBIIIHHK O IUIaHy U MporpaMy HacTaBe U yuera CTPYIHHUX IIpeaMeTa Cpell-
BET CTPYYHOT 00pa3oBama y moapydjy paga MammHcTBO u 00pana metana (,,Ciayxoenn miacHuk PC — [IpocBeTHu miacHUK”, 6poj 6/18).

Yoan 3.

VueHnIM yIHCaHU Y Cpeby KONy 3aKJby4HO ca mmkoickoMm 2017/2018. ronuaoM y moapydjy paga MammHCTBO U 0Opasia MeTaia 3a oopa-
30BHU NPO(MUIT TEXHUYAP 32 KOMI[JYTEPCKO yIIPaBJbamke, y YeTBOPOTOAUIILEM Tpajamby, CTHIy oOpa3oBame 110 [IpaBHIIHIKY O HaCTaBHOM IUIAHY
U IIporpaMy 3a CTHIAme 00pa30Bamba U BaCIUTAmha y TPOTOAUIIHEM H YeTBOPOTOANIILEM Tpajarby y CTPYYHO] IIKOJIH 3a MOApYydje paga MammH-
cTBO M 00Opana merana (,,Ciyx6enu rmacauk PC — IIpocsernu rmacuuk”, 6p. 3/93, 1/94, 3/95, 1/96, 8/96, 5/97, 20/97, 6/98, 8/98, 3/99, 1/01, 9/02,
9/03, 22/04, 1/05, 7/05, 12/06, 9/13, 11/13, 14/13, 11/15 — np. npaBuiHuK, 21/15 n 1/16 — ap. npaBUIHUK), Y JeTy KOJH CE€ OJHOCH Ha HACTaBHU
IUTaH U HACTAaBHU MPOTPaM CTPYYHHX MpeAMeTa 3a 00pa3oBHH MPO(MII TEXHHYAP 32 KOMITjYTEPCKO YIpaBJbambe — J0 Kpaja mkojicke 2021/2022.
TO/IMHE.

YdeHnIM yIHCaH! y Cpedby KONy 3aKJbydHO ca mmkoickoM 2019/2020. ronuHaoM y moapydjy paga MammHCTBO 1 0Opasa MeTana 3a oopa-
30BHH MPOQIIT TEXHUYAP 32 KOMIjyTepcKo yipasibambe (CNC) MammHa, y 9eTBOPOTOAUIIH-EM TPajamby, CTUIy 00pa3oBame 10 IUIaHy U Iporpamy
HacTaBe U y4ueHa KOjH je OMo Ha CHa3M JI0 OYeTKa IIPUMEHE OBOT MPaBUITHUKA — 10 Kpaja mkoncke 2023/2024. roguse.

Ynan 4.
OBaj MpaBUITHUK CTyIIa Ha CHAary HapeIHOT JlaHa of] JaHa o0jaBJpuBama y ,,CiryxbeHom miacHuKy Perry6mnke Cpouje — [IpocBeTHOM ritacHU-
Ky”, a mpuMemyje ce on mkoincke 2020/2021. ronuse.



TIJIAH H MTPOTPAM HACTABE H YYEIBA
3A OBPA3IOBHH MMPOPHJ TEXHHYAP 3A KOMINYTEPCKO YMTPABJBAIBE (CNC) MALIIHHA

CTAHIAPA KBAJTHOHKALIHIE

Hazne ksamndnxannje: Texunuap 3a komnjytepeko ynpaspatee (CNC) mawnna
CexTop - moapy4ije paga: MawuacTeo v o6paga metana
Hapo kpanndakamaje: [V

Hauud ¢THUAKLA KBADHGHKADH]E:
Keanudmkanuja ce cTHHE HAKOH YCNELWIHO 3aBPUIEHOT NpoLeca 00pazoBaka ¥ CPeAG] CTPYYHO| LIKOMH.

Tpajame o6pazopama:
[Tporpam cpeaer cTpyYHOr oOpasoBdiba 3a CTHUALE KBATA(HKALM]E TPaje YETHPH roAuHe.

Hawuun nposepe:
JIOCTUCHYTOCT HCXOMA NPOrpaMa CPefber CTPYHHOT 00pa3oBaka Ce MPOBEPABA HA MATYPCKOM MCITHTY KOjU CNPOBOAM CPefiiba LIKOMa.

3acuomamocT keaNNGHKANEHjE:
Ksanudmkaumja ce 3acHHBA HA ONUCY pajia, UULEBHMA M HCXCAMMA CTPYYHOr 06pa3cBarba.

7.1 Onnc paga
A¥yXKHOCTH - CTPYIHE KOMIETEHNHjE:
- Tlpunpema i opranuzaluja pasa
- HWspapa nporpamMa 3a KoMmjyTepckd ynpassady (CNC) mawuay
- ()6pana n3paTka Ha XoMOjyTepckd ynpassano] (CNC) MamnHu
- Tlpemyaumarne Mepa De3GeaHOCTH H 30paBIba Ha PALY H 3ALUTHTE XUBOTHE CPEAHHE



Jy®BEOCTH - CTpYyuHE
KOMIETEHNNje

3anaus - jeTHHHUE KOMORTERNH]a

[Mpunpema W opradnzauidja paga -

TTnasupa M NpUNpemMa TEXHONOLIKH NMOCTYNAK U TEXHHMKOTEXHOMCLIKY AOKYMEHTALM]Y

Tlpunpema noTpebHy onpemy, ypehaje u anate za u3pany paaHor aera xHa CNC maninea (paaso MecTo) npema
PALHOM HLIOTY

YuecTByje ¥ THMY W epHKACHO KOMYHHLUMPA €A CapPaJHHUAME

[pumerbyje CTaHIapAE KBanuTera y ¢BUM daszaMa pana

[Tpary HHOBAUKIE ¥ OBNACTH H NPUMBELY]E HX ¥ (IPAKCH

Hapama nporpama 2a KOMIOjyTepckH -

ynpasbaHy (CNC) mawuHy

Wzpaliyje rnagnu nporpam n noanporpame 2a pag CNC Malinee N0 TEXHONOWKHM ONEPaLMjamMa ( BPLIN Berosy
[pOREpY CHMYNALMjOM NoMohy padyHapa)

T'enepuine nporpam (G-kox) za paty CNC MatwHHy

Yuocu nporpad y ynpasbauxy jenuuuny CNC mawnne

TecTupa nporpamM, BpLUK EFOBY CHMYIUH]Y MPeKe yNpaBibatke jeiMHULE K KopHryje ra Ha CNC Malinen
Bpun apxuBrpatse nporpaMa

Ofpaga M3paTKA HA KOMIjYTEPCKH -
yopaesaHej (CNC) marunn -

Tlonewara mapamerpe CNC matuute 2a paj npeMa nporpamy
Tlpunpema W MoAeIIaBa MATALMH ANaTa

Obpahyje obpagak npema nporpasty

[IpoBepaga u3rnea W guMeH3dje obpatia

Bpun cTanny/noepeMeHy KOHTpony ¥ Toky cGpane

Bpun kopeKLMjy napaMeTapa Ha OCHOBY YTEpheHe HerpaBHIHOCTH
KoHTponuie keanuteT obpaTka

TTonysaga panHH HAIOT

Mpeaysumare Mepa He30eIHOCTH H -
30PABRThA HA Pany H 3ALUTHTE XXHBOTHE -
tcpeaHHe -

TlpuMersyje Mepe NHYHE 3aTHTE

(O6e3beljyje croje panHo OKpyxKee

Yinawma OTNAAHH MATEPH|A] HA NIPCIIACAH HAYHH
YucTH pajiHe MECTC H onpeMy

7.1.1 ExcTpeMHH YCN0BH Mo KOjAMA ¢e 06aB/La Mocao €4 cTeHeHoM KBANHGHKAH]joM:

- 3araljeHocT Bazayxa

- Byka koja oseMoryhiasa HOPMaNHY KOMYHHKALM]Y

- BuSpauuje

- DH3MYKK Hamop - cTajamke 8 caTi




7.1.2 U3noxkeHocT pHIHIHMA NPH 00aB/BAKY MOC/A €A CTeeHOM KBaauduKannjom:

= PH3HK 01 MEXAHHUKHX nospena

- Pu3uk o1 m3narama y3pouuma crpeca

- Pu3uk 01 onekoTHHa

7.2 Hnbesn crpyunor obpa3osama

L erpyynor obpasosaiba 3a kanupukaumjy Texuuuap 3a komnjyrepeko ynpasbare( CNC ) mamune je ocniocobbasatse ia 3a nporpamuparse CNC mainnne

W o6pany nenosa Ha CNC maiumsama. HeonxoaHoct cranHor npunarohjaeara npoMEH/BMBHM 3aXTEBHMA TPXKMILTA paja, notpebe KOHTHHYHpPAHOT 00pa3oBaiba,

CTPYYHOT ycaBpluaBara, pa3eoj Kapujepe, yHanpehueama 3anolUbHBOCTH, YeMepaBa Aa nuiia 6yay ocnocobrbaBana 3a:
- MPHMEHY TEOPHJCKHX 3Haba Yy NPAKTHYHOM KOHTEKCTY:
- npey3uMatbe OrOBOPHOCTH 34 BIACTHTO KOHTHHYMPAHO YUEH:E W HANPEoBaIbe Y KaphjepH;
- GnaroBpeMeHO pearoBatbe Ha NMPOMEHE Y PaJIHOj CPEIMHK:
- edMKacaH paay THMY:
- MpPUMEHY CHIYPHOCHHX H 31PaBCTBEHUX Mepa y NpoLecy paja;
- TpUMEHY Mepa 3aliTHTE JKUBOTHE CPeIMHE Y NpoLiecy pajia;
- ynoTpebGy HHpOPMATHUKE TEXHOIOTHjE Y MPUKYMUbalby, OPraHu3oBaby H KopHiuherwy HH(pOpMalLMja y paLy U CBAKOIHEBHOM JKHBOTY.

7.3 Hcxoan crpyunor obpazosaima

Crpyune Komnerennuje |

3nama

Bemrune

CnocoOHOCTH H CTABOBH

Ilo 3aBpweHom nporpamy obpasoBatba, auue he OuTH y cTamy ja:

ITpunpema u opranusyje
paa

OTHLLE TEXHOMOLIKH NOCTYNaK 3a oapehenn
paltHy 3a1aTaK

onucyje HauuH n3bopa 1 npunpeme
oaropapajyhnx mMawuua, anara, npuoopa u
marepujana

naHipa onepaumje, 3axpare, miaH
cTe3arba, KapTy aziara

ONTHMH3Yje napaMeTpe obpaze 1 penocnen
3axpara

HABO/IM MEPE 3a CHIYPaH pajly cKiauy ca
nponucuMa Ge3GeIHOCTH H 3ApaBIka Ha
pamy # BpLIM oaabup 3alITHTHUX cpeicTaBa
onuile 3Ha4aj Boljera eBuaeHLHjE O
YTPOLILMMA MATepPHjana, BpeMeHa, 1HEBHOj
TN TIEPHOAHYHO] TPOH3BOILH

[l

v

BPLUH H3paay TEXHOMOWKOD MOCTYINKA 34 3a04TH
paiHu npeamer

BpiuM H300p M npunpemy oarosapajyhux matmua,
anara, npudopa u MatepHjana

AeduHuLIe HYTY KOMaaa

HALPTA N1aH CTe3atha

n3paljyje nnaH pezara

NpHIpemMa pajaHi HAlor

o1a0Hpa ONTHMAIAH AIaT NPeMa PaJHOM HAJIOTY
u3pavuyHa napamerpe odpaie

1pely3uma Mepe 3a CHIypaH pajy Ckiajy ca
nponucuma XT3 u Bplun 0nadup 3aluTHTHHX
cpelcrasa

BOJIH €BMJICHIIHjE O YTPOLIIIAMA Marepijana,
BpeMeHa, THEBHO] WITH MepHOHYHO] MPOH3BO/HH

CaBecHo, OJITOBOPHO, YPEIHO H
npeuusHo 0daB/ba noBepeHe
rocJioBe;

MCMNOJbH KPeaTHBHOCT H
HHOBATHBHOCT Yy pajy:

e)MKacHO M1aHKUpa U OpraHusyje
BpeMe;

MCMOJLH NO3UTHBAH OIHOC Npema
3Hauajy cnpoeoljetba nponuca u
Bakehux crannapaa y obnactu
matuuHcke obpae;

MCNOJbH MO3UTHBAH O/IHOC Npema
(YHKIHOHATHOCTH H TEXHHUYKO)




MCNIPaBHOCTH ONpeme H ypehaja
KOj& KOpHCTH npe obaesmsamwy
nocna;

petnaea npobneMe y pagy;

Syae cnpeMaH Ha AATBE YHEHE H
YCAEpLIABALE,

HCTIOJBM JbY0azHoCT,
KOMYHHKATHBHOCT,
Npeny3HMIBHBOCT, QIeKCHOHTHOCT
¥ OJHOCY NpeMa capafiHuLNMa;
Syae MPHIArcA/LHE HA POMEHE Y
pany:

HCTIOJBH AHATHTHYHOCT NIPH
obaB/palky Noca;

Wzpana nporpama 3a
KOMIT|YTEPCKH
ynpagmsany (CNC)
MallHHY

- OMHWe MOTpeGaH CTE3HH W PE3HH anaT W

npuGOp 3a NPOTPaM ¥ cknaay ca

TEXHOMOLIKHM npouecoM oGpane

- OITHLIE TAABHE TIPOTPAM M NOANPOrpaMe

3a pag CNC malwnbe no TEXHONOLIKHM

onepauujamMa

- nedunMine nporpam (G-kon) 3a aarty

CNC mawwuHy

- 06jaCHH TEXHONOLIKE NOCTYNKe o0pane

Ha CNC mawwnHama

- OIMHLIE Ak Ca YIPABBAYKOM [JEIHHULOM

CNC mawnne

- OMHLLIE TECTHPAES OpOrpamMa

- OTTHILE CHMYMLHjY MPOrpaMa Npexko
YMpaB/bayKe jeAHHHLE

- 0GjacHy ZHAaYa] APXWBHPAILA MPOTPaMa K
TEXHHYKOTEXHOMNOWKY JOKYMEHTALK]Y

- KOPHCTH TOTPeGaH CTe3HH M PE3HH anaT v
OpHGOp 38 NPOrpaM ¥ CkNaay ¢a TeXHONOWKHM
npotecoM obpane
- IpunNpema TNagHE NPOTPaM K Ioanpoerpame 3a
paa CNC MalumiHe No TEXHONOUKHM
onepaujama
- M3pafy TexHonotke noetynke obpate Ha CNC
MatMHaMa Kpo3 nporpam
- BpLIN NpoBepY cHMynauujom nomoly padyHapa
- nuue mporpam (G-kon) 2a gaty CNC mawmmny
- YHOCE TTPOrpaM ¥ ynpasbaky jenuHuy CNC
MALLHHE
- n3abepe pexxumMe paaa ca ynpasbaikoM
jenusunoM
- TECTHPA TPOrPaM, BPIIN BEroRy CHMYILUH]Y
NpeKo YIPAB/bAYKE jeNUHHLE U KOPUrYje Ta Ha
CNC mawnHn
- BPILH AapXHBUpalse NporpaMa H
TEXHUUYKOTEXHONOWKY JOKYMEHTALM{Y

Obpana H3paTKa Ha
KOMIT|YTEPCKH
ynpasmano] (CNC)
MALIHHH

- onHWeE nogewagarse napamerapa CNC
MalllMHe 32 Paj MpeMa NporpaMy
- ofjacHu npHIpeMy M NOJELIABAILE

MArauHHa anara

nocras napamerpe CNC mawmne 3a pag
npeMa mporpamy
[pHITpEMA K MCJECH MATalLHH anaTa

H3BEOS MIPAAdK OpeMa nporpamy




onHiue ofpagy obparka npema
nporpamy

OMULIE NPOBSPY M3MNEAa H AUMEH3HjE
obpaTka

ofjacHu 3Haug cTanHe/ moBpeMeHe
KOHTpoAE ¥ Toky obpale

objacHu pamiore 2a KOPEKUMjy
napameTapa Ha OCHOBY yTephene
HENPABHIHOCTH

ofjacHH KOHTpoNy KBannuTeTa obpaTka
OTTHILIE NOMYH-ARAHE PAAHOr HANOra

NpoBepaea Marnes u AUMeHzrje obpaTka
M3BEAE CTANHY/TIOBPEMEHY KOHTPOMY ¥ TOKY
obpase

M2BEE KOPEKLI]Y TapaMeTapa Ha OCHOBY
yTBplieHe HENPABHUIIHOCTH

H3BEAC KOHTpONY KBanuTeTa obpaTka
NONYABa PATHN HANOE

[Mpeayznma mepe
GezbeHOCTH M 30paBTba
Ha paay u 2allTHTe
WHBOTHE cpeaHHe

OnHCyje noeTymaK kopuwhcsa u
OAP3ABAiLA 2ALITHTHHX CPeCTaBa H
onpeMe ¥ pamy

Onucyje npomHce w3 oGnactk GesbeanocTy
M MIPABJLA HA PANY

ykasyje Ha DOTERUMjaNHe Y3poke NOBpeIa
300r Heoarosapajyhie ynotpebe malnna n
anara

HOEHTHHKYjE WITETHY MATepHjal U
OMNpeMY TaKo 03 LWTHTH OKONHHY

HAROAH TIPOTHeE H3 00nacTh GelbenHocTH
A 3IPABJbA HA PALY.

KOPDHCTH H OIP#KABA 3AIITHTHA CPEOCTRA H ONPEMY ¥
pany

NpHMetsYyje nponuce n3 obmacTH OesdenHocT H
30par/ba Ha pagy

OANAMKE LITETHA MATEPHJAN HA NPeaBUIEHO MECTO,
TAaKO Aa WTHTH CKONHHY

NpUMerYje NPONUCe 3 OBIACTH ZAITHTE OKOJIHHE U
pannHe cpenyHe.




TMJIAH HACTABE U YYEIbA
3a obpazosnn npodua Texunuap 3a komnjyrepeko ynpasmsame (CNC) mamnua*

1 PASPE]L 11 PASPEL 1 PASPE]] IV PAIPE] YK¥IHO
HEAL/BID roa HEAe LI Heae/LHo HeaeLHo roanILe TOMIILE -
T| B IH I B I | 6 B |HH| T B | 1IH I B |IIH T B 1 T B |10 T B|IIH| B T B IH b
ASEORALERILCTESHEE s s | 4 | s |15 | 140 |60 S|4 |20 | 175 | 140 3 | 16 105 | s60 2 |15 62 45| |90 ssz 1375 280 [ 270 | 247
JIPEAMETH
1 EROn0rmja it AT wHRoTHE 2 M 70 n
S JIMHE
2 [Texumuko uprame 4 140 140 140
3 M Kit MaTepijanm 2 70 70 70
4 M I 1 35 35 I 35 35 70 70 140
5 M KI eJIEMENTH i 35 35 35 35 70
6 JEACKTPOTEXHIKE I ENCKTPOHNKR 70 70 70
7 Komnjyrepesa rpadmsa 3 105 105 105
8 |Texnonorsja mammucke odpase 70 70 30 10
9 IMepeibe i KOHTPOIE KBLITHTCTS 1 1 35 35 35 35 70
10 ?\jTo.':c;m.[\;j'llhc .Mmlllnl.c_xn# 3 105 105 105
IIeMEHT I KCHCTPY KL R
TexHoaonja a KoMnjyTepekn
. TIPARIRAHE MAITIHE 2 2 ol i au gl 140
12 Ijlpoma\mpaﬁc 33 KOMIJYTEPCRN 4 140 5 217 357 357
MpABTANE Mallie
13 Ilpf.uc»:.luuaur..c TEXHOAOUIKHY 6 210 6 186 a0 306 150 546
KHCTCMA
" .f\:\'ltf\.d:lr!i.mllluﬂ npc.nnao.:mic 1.| 2 62 62 62
ureRCHBIIHN TEXHOIOIIEN CHCTEMI|
15 [ TpaxTiuna HacTasg 4 140 | 60 4 140 280 | 90 370
16 MpeayvseTHnTao 2 62 62 62
|62: HIBOPHH ITPEJAMETH 2 70 2 62 132 132
H3GopHI NPEAMET NPEMA NPOrpamy
! GpAOBHOT NPOdia 2 70 2 62 132 132
Vieynuo A2+52 s s | 4 |17 |17 | 140 |60 o IR ] I A Pt e PR O ) P 2 las| o | B2, lass| o |00 ], 13% | 1375 280 [ 270 |, 132
(**175) : (**4) (**124) . (**684) (#2609
Vkynno A2Z+b2 14 550 15 585 19(**21) 225 (**795) 17(**19) 617 (**679) 2477 (**2609)

Hanomena: * [Noapasymesa peannsauujy HACTaBe KPo3 TEOPHJCKY HacTaBy, BewOe, NPaKTHYHY HACTABY M HAacTaBy y OnOKY




TJIAH HACTABE U YYEIbA

3a obpazosun npodna Texunuap 3a komnjyrepeko ynpassame (CNC) mamnna
Ka/1a ce peajausyje no ayajaHom moaeny™

1 PAIPE]L 11 PAIPE]L I PARPE]L IV PAIPE]L YEVITHO
HEAEBHO (R TTTITING HEACBHO (LTI HEAEBHD [EOTTTITING HEALIBHD TOANIILE FOAMILELE -
T| B | IIH T B nn B |¥YKP| T B |VKP T B |¥K| T B | YKP T B |VKP T BI|YEP| B | T | B |IIH| ¥YKP| b
P
52 ORALEHELC IR R s| s | 4 [ |ams| a0 3| 6 |20 s 210 3| 3 || wos [a0s|ass|eo| 2 | 2 [ 13| 62 [e2|403] 90 |ss2| 447 |140] 1068 [270] 2477
WIPEAMETH : : ;
1 Exonomja i saurmima wnsoTie 2 -0 -0 20
kpenic
2 |Texnntko uprake 4 140 140 140
3 MammHckn warepijanm 2 70 70 70
4 Mexannka I 1 35 35 1 35 35 LU 140
S PMammuesn eremenTi 1 35 35 35 35 n
6 JENeKTPOTEXHIKA 1 ENCKTPOHIKA 70 70 70
7 fKommpvrepesa rpaduika 1 2 35 T 35 T s
8 Texnonorija mammHeke obpaie 70 70 3o 100
9 [Mepere i KOHTONA KBATHTET 1 | 35 35 35| 35 T0
3 15 105 15
i I.e-x.umnru_m :;a KOMITJYTEPCKI 2 2 70 70 20 | 70 140
'I'Ip.llL'h:\Hl) MAIHHE
2 .]pm PAMIPAILE 30 KOMITY TEPCKH 4 140 4 27 357 3857
TpARTbaEe
13 [TpojerToRamkE TEXHONDMIKI 6 210 6 186 | 90 396 150 =46
kicrema
4 A?'kl?fﬂil—lli'jilllll_“! ||1)q!|| iIiLl-,'lHTi: J_I 2 62 62 62
utekenGinm TexHoomEN cueTemi|
15 IpaKTiina HacTaRa 4 140 4 140 140| 140 (90] 370
16 IpeayseTnuumeo 2 62 62 62
I62: IBBOPHH NPEJAMETH 2 2 62 132 132
M300pHN NPEAMET NPEMa NporpaMy
I bépasornor npouiia 2 70 2 62 132 132
Vicynino A2+52 s[5 | 4 | s | s |40 3| 6| 20 s |20 6 :*35:' 3 || 5 s | ass (e f 2| 2 | 3| 82, [62]403] 00 (Lﬁ 447 [140| 1068 [270] , 132
Ky A k. - 4 Rz (*4175) il (#54) (**124) 84) Ttwm
Viynno A2+52 14 550 15 585 19 (**21) 725 (*#795) 17 (**19) 617 (**679) 2477 (**2609)

Hanomena: * Jlyanuu mozen noapasymesa peaausaiiijy HACTaBe Kpo3 TEOPHJCKY HACTABY, YUeHe KPO3 pajl Ko/l nocioasua, Bexkbe, MPakTHUHY HACTaBY W HacTaBy y OJ0KY




JlucTa H300pHUX NpeaMeTa npeMa nporpamy ofpasosHor npoduaa
_ PA3PEJL

Po Jluera n3GopHUX npeamera I T | mn v
CTpy4yHu npeamMerTH

] Xuapaynuka v NHeyMaTHKa 2 2
2. AQMTHBHE TEXHOJIOI M 2 2
3. MexaTpoHnka 2 2
4, Vipassbame CHCTEMOM KBAJIHTETA 2 2

Ocranu obase3nn obaHIH 06pﬂ3ﬂBIIO-BaCIIlITIIOF Paja TOKOM INKOJICKe Froinne

I PA3PE]] IT PA3PE]L 111 PA3PE]] IV PA3PE]] YKYITHO
4acoBa 4acopa HacoBa yacosa 4acosa
Yac one/bemneKor crapeluie T0 70 70 62 272
Honaruu pan * 10 30 1o 30 1o 30 no 30 a0 120
Jonyucku pan * ao 30 10 30 a0 30 no 30 a0 120
IMpunpemun pan * no 30 o 30 10 30 no 30 1o 120

*Axo ce yKaxe notpeda 3a 0BUM 00HUMMA pana




DakyaTaTHBHH 00, 1HIH 00PA3OBHO-BACTIHTHOT Paia TOKOM

HIKOJICKE TOJIHHE O paspeinmMa

1 PA3PEN 11 PA3BPE[] 11 PA3PE]] IV PA3PE]L
yacoea yacosa yacosa yacosa
; [0 5§ HACTABHHX 710 5 HACTaBHHX
Ekckypanja 1o 3 nana 10 5 naHa
JaHa naHa

Jesuk ApYror Hapojia WK HallHOHAJIHE MaHlHHE Ca C/ICMEHTHMA HALIHOHAIHE KYITYpE 2 yaca He1e/bHO

Tpehn crpanu jesnx 2 yaca Heae/bHO

Hpyru npeamern * 1-2 yaca HenesbHO

Creapanauke 1 cno001He aKTHBHOCTH yYEHHKa (Xop, ceKumje H Apyro) 30-60 uacoea roamite

JIpyTBeHe akTHBHOCTH — YHEHHYKH TIApIaMeHT, YUEeHHUKE 3aapyre 15-30 yacopa roamime

KysitypHa 1 jasHa 1e1aTHOCT LKo/ie 2 pajiHa naHa

*Tlope/ HaBeAEHMX NpeIMeTa LIKOIA MOYKe [1a OpraHu3yje, y CKIay ca onpe/ie/berbiMa yueHnka, (akyITaTHBHy HACTABY M3 NPEAMETa KOjH ¢y YTBpeHH HACTABHHM IIAHOM JIPYTHX
00pa3osHUX NpoduIa UCTOr WIH APYTOT NOAPYYja pana, Kao Yy HACTABHHM IZHOBHMA MMMHA3H]E, HITH 110 NPOrpaMUMa KOjH CY NPETXOAHO J0HETH,

OcTRapuBakLe WKOJCKOT NPOrpaMa no Heae/bama

I PA3PE]] I PA3PE]] 11 PA3PE]] IV PA3PE]]
Paspenno-uacoBna nacrasa 35 35 35 31
MenTopckH paa (Hacrasa y GJ10Ky, npakca) 2 2 2 3
ObapesHe BaHHACTABHE aKTHMBHOCTH 2 2 2 2
Martypekn Henut 3
YKynHo pagHux Hele/ba 39 39 39 39




MNonena oxe/mer.a y rpyne

pa npeaMeT/MomIyn TOIMIK oRA HaceBa Bpoj *MomoRiHu

3p BexOe* | npawtuuna | *Hacraea | **ywere | YYCHHKA | HACTABHHK

en HacTapa* y 6noxy Kpo3 Y FPYIH -

pan/fnok g

[ | TexHuuko upTame 140 15 -
MexaHnuka 35 L5 -
IMpakTHUHA HACTARA 140 60 10 A

I | MexaHnka 35 15 -
MauKcky eNeMenTH 35 15 -
Komnjytepcka rpaduxa 105 70 15 -
Texnonorija MawmnHeke oGpage 30 10 -
IMpakTHYHA HACTaBA 140 140/30 10 JA

1l | Mepewe 1 KOHTPONA KBANUTETA 35 15 -
Mopenupane MAWHHCKHX eIeMeHaTa B KOoHCTPY KUK 105 105 L5 -
TeXHOMGrH]A 38 KOMO]YTEPCKH YNPABRTbAHE MALUHHE 70 L5 -
[porpavupase 38 KOMN]YTEPCKA YNPABIbAHE MALIHHE 140 140 15 -
[MpojexTORaLE TEXHOMCLUKHX CHCTEMA 210 210/60 10 JA

1V | IlporpamMupasse 3a KOMO{YTEpCKH YOPABRLAHE MAILHHE 217 217 L5 -
[MpojekToBabe TEXHOMOLWKNX CHETEMA 186 186/90 10 A
[Mpeny3eTHHWITBO 62 15 -

* [TonpasyMesa peanH3aukjy HACTABE KPO3 TEOPHJCKY HACTABY, Bex(e, NPAKTHUHY HACTABY W HACTARY Y GNoOKy

** Kana ce peanuiyje no LyatHoM MONey




Hasus npejmera: ' EKOJIOTHJA U 3AIITHUTA )KMBOTHE CPEJIUHE

lomunimy Gon Teopuja: 70 Beskbe: 0 MpaKTHYHA 6nox nacraga:(
yacosa: nacrasa:0
 Paspen: opRe:. .

[IusbeBH yuemba: -

- Cxsartame CTpYKTYpe ekocucteMma / GHocepe H mpoleca Koju ce y ibuMa
OJIBHjajy.

- Pasymesaibe 3Hauaja OHoMBEP3UTETA 3 OIICTAHAK KUBOTA HA 3eMIbH.

- IlpommpuBame 3Hama 0 0JJHOCY YOBEKa IpeMa HKHBOTHO] CPe/IHHH.

- ¥YnoznaBame ca nojMoBuMa 3araljersa 4 TOKCHKOIOTHje.

- Y nosHaBame cazaralBameM Bas/yXa, BOJC M 3€MIBbUINTA H MepaMma 3allTHTe

- Yno3naBame ca paiHOaKTUBHHUM 3araljuBareM. OHOIOMKHM eeKTHMA H
Mepama 3allTUTe 0/l pajujaiuje

- Yno3nasame ca W3BOpHMa 3arahuBarma XpaHe H MepaMma 3allITHTe XpaHe 0]

sarahjuBama.

- YnosHaBarhe canpHHIMIMMa NOJUTHKE W MpaBa 3a 3alliTHTY KHBOTHE
cpeluHe.

- Vnoznasame ca obnunuma rpahema MpoMeHa KBAIUTETa U 3allTHTE JKHBOTHE
CpellHe.

TEMA HCXOJH KIBYUHHU TTOIMOBH CAJIPIKATA
ITo 3aBpiierky Teme yueHHk he Gutu y
cTamy ja:

OCHOBHH I0JMOBH
€KOoJIoTHje

AeduHMIIE MpeIMeT HCTPAKUBAA U
3HAYaj eKOJIOTH]e
o0jacHH CTPYKTYpPY €KOCHCTEMA

ofjacHu rpolece KojH ce OQurpaBajy

¥ €KOCHCTEMY

ananusupa mehycoGue oHoCe
oprasuzaMa y JlaHluMa ucxpase
objacHH cTpYKTYpY OHochepe

aHaIu3Mpa OHOreoXeMHjCKe LIHKITyCe

y Ouochepu
yTBphyje 3nauaj buonueepsnTeTa 3a
OICTAHAK JKHBOTA HAa 3eMJIbH

o Jleuuuunja, npeamer

HCTPAXKHBAILA M 3HAYA] €KOJIOTH]e

o CTpykTypa eKocHcTEMa
o [lpouecu koju ce ogurpaeajy y

CKOCHCTEMY

o buomuBepsuter
e buocdepa kao jequHcTBEHH

€KOJIOIIKH CHCTEM 3eMIbe

HosekoB o1HOC MpeMa
IKMBOTHO] CPEMHHI
(anTponoreHu akrop)

00jacHH NOjMOBE JKHBOTHA CPE/IMHA H

aHTpororeHu (axkrop

o0jacHM HeraTHBaH yTHLIA] HABEIE
KnacH(UKAIH]y eKoToIIKuX (hakTopa
HOBCKA HA JKHBOTHY CpC/IMHY

o JKusotHa CpeJiIHHa H €KOJIOIIKH

(baxTopu

o Kiacugpukanuja eKoJIOUIKHX

(baxTopa

o YTHIA] pa3Boja HOBECHAHCTBA Ha

HHBOTHY CpEeIHHY riodaiHo U
JTOKaJTHO

o [IpomeHe y KHBOTHO] CPEIHHU 11011

YTHIIajeM Y0BeKa: TpoMeHe
(H3MYUKHX yCIIoBa CPeIHHE,
MIPOMEHE Y CACTaBY SKMBOT CBETA,
HHTPOYKLIH]a.

3araheme u
TOKCHKOJIOTHja

ofjacHu nojMoBe 3arahjeme u
3alITHTA KUBOTHE CPeIMHE
objacH# NOjMOBE TOKCHH H
TOKCHKOIIOTHja,

e M3Bopu u Bpcte 3araljuBaisa

JKHBOTHE CpCIHHE

o Tokcukonoruja u

€KOTOKCHKOJIOTH]ja, KIacu(HKalHja
TOKCHKAHATa




Knacuukyje TOKCHKANTE U TOKCHYHE
edexre,

oGjacay MOTYRHOCT HEYTpanu3auMje
MITETHOr AEjCTBA TOKCHHA

00jacHu 3HaYaj yIpasibama
pHBHuHMa

Toxevanu edekTH - BpeTe H
Ha4HHH TPOBak:a, MyTarcHo,
KaHUEPOTEHO H TEPATOTEHO ACJCTBO
3npascTBetie nocneauile (HepPBHH,
HMYHH, eHIOKDHHH CHCTEM)
moryhnoer HeyTpannzauyje
PH3HIM - yIIpaBbate, XeMHjCKH
yaecH (AKUMASHTH)

3arahjuBame 1 3alITHTA
Bazgyxa

HaBeJie W3BOPE H KIacHbHKYje
sarahyjyhe MaTepuje y Basmyxy
00jacHy HaCTAHAK U MOCHENULE
030HCKMX pyIia, KHCEIHUX KHIIIa 1
edexTe cTaknene dawre

o0jacHu Be3y uamely caoGpahaja
3arajeHoCTH Ba3yXa, HaBele
MOTYHHOCTH KOpHIIhena EKONOIIKOT
ropHBa

oGjacHy npobnem rnodanyor
saraljupama

00jacHH MOCNETHIIC ASjCTBA Ha
OHILHH H RUBOTHELCKH CBET U
JBYJICKO 3/|paBbe

objacHu Moryhe Mepe zamTHTe
BA3AYyxa 0N 3araljunama

Hagopu 3araljerwa, knacudbHkailHja
sarahyjyhux MaTepHja 0 BUXOBH
edext

INocneavua 3araljewa: edekar
CTaKNIeHe DamTe, KHCee KMe,
O30HCKE pyne

YTHIA] BpeMeHa ¥ KIHME Ha
aeposarabeme

BaznymHe H KolHeHM caoOpaha) 1
saraljHBame BasOyxa

Eneprercka noTpoluka
caBpeMEHOT YOBeKa, OOHOBJBHBY H
HeOOHOBBHEN pecypeH, Onommzen
Edextu 2aralierwa Ha XKHBY CBET W
30paBIbE JBYOH

Mepe satirTuTe Balyxa ol
zaraljHBamka, MPOIHCH
4BHOKOMNIAHM]A

3araljeHocT Basnyxa y NOKANHO)
CPeJHHH

3araljkipame W 3alITHTA
BOJIA KAO JXHBOTHOT

pecypea

Hasesle H3BOpe 3arahuBarka BOME W
KnacHDUKYje KaTeropHje BOAa 110
KBAJMTETY

PAIHKYje IPHPOIHE, XEMH|CKO,
dbH3MYKO 1 OMoNoWKe 3arajHBame
BOJAA

00jacHM OBe3aHOCT 3araliHBamka
BAZAYXA H BOOE M 3HAYA)
npeyuuiiiaparka OTNAAHHX BOJA
pa3sNMKyje KaTeropuje Boga y3 noMoh
GuonnaMKaTOpa

Hapopu saraljupara BoAa,
oapehuBame KBATHTETA BOAE
Haunuu zaraljueama: XeMHJCKO,
BronoKo, puzuiko

Jaralupame BOOE HyTEeM 3araljeHor
BaszAyxa

IMauHHH H MeTonE npeuHiihapamka
OTIAAHKUX BOAA

KoHrpona kpanireTa Boae v
NOKATHOJ CpPeaMHA

Mepe sawTuTe BoAa 04
sarahuBama

3araljuBame H 3ATHTA
3eMILUIITA

objacay KpuTepHjyme 3a oopehnrare
KBAMATETA 3eMIBHIITA, HAYHITE
saraljiBarma 1 yrposkapama
3EMIBHINTA

ofjacHu npodnem AenOHOBAKA
YBPCTOr KOMYHAJHOT 1 ONacHOT
oTnaja H 3Ha4aj CMarbHBarka
KOJIHUFHE KOMYHAIHOT OTNa/a
00jacHy 3HAYA] PELMKIAKES H
MPHMEHE MEpPA 38 3AIUTHTY
3eMJBHINTA OJf 3araljiiBama

Kpanurer 3emmuuTa 1
KPUTEePH]yMHA KBANKTETA

« Haunuwu 3aralupama 3eMIBHLITA
» YUppcre oTnagne MaTepuje u3

rpana, onacHe Marephje

Obpapa, ynpae/saie, Npepaia H
HAEeNOHOBAME, OTIANHUX MaTepH)ja,
CaHHTAPHE NETOHHjE

TTpoH3BOOAN HPOIECH CA Malse
OTIAAA, PEIHKIANKA - ojam,
TIpPHMEpH

PagvoakTHBHO
3araHBAIGE H 3AI0THTA

JeduHuine nojam pajujaiuje,
HaBeJie BPCTE H H3BOpE pauHjanuje
(MpMpOAHE H BEIITAYKE}

PanuoakTHBHOCT, HIBOPU U BPCTE
pamHjanije, NMPUPOIHA H BEIITAYKA
PATHOAKTHBHOCT




HaBe[e NOCNeULE PATHOaKTHBHOL
3araljiiBarka MUBOTHE CPENHHE H
raofanay HpobneM HyKNeapHOT
oTnana

HaBe/ie Mepe 3aITHTE H Ha9HHE
KOHTPONE paiHjailije y MHBOTHO] H
PAHO) CpeXHHH

[Mocnenure panuoakTHBHOL
zaraljHBama Mo JKWBE CHCTEME
Hyxneapaw otag - mojaM u
xnacHdukaneja, rnodanty
npo6ieM ACMOHOBaKkA

Mepe 3amTuTe 08 pagnjanuje y
}HBOTHOj H PAIHO] CpelHHH,
J03BOJBEHE J03¢ 3paueciha

3arahjuBame 1 3alITHTA
XpaHe

pasnHKyje PUIHIKO, XEMH|CKO,
OHONOWKO H PAAHOAKTHBHO
saraljusame xpane,

00jacHM 3apaBcTBene edekTe
zaraljene xpade

paznukyje moryhe mepe # HaukHe
3AINTHTE XpaHe off 3araljuBama u
oBjacnu 3Hava) 3apaBe Hexpane
H3PafH COTICTBEHH HeACIBHH
jenopauk 6a3upad Ha MPYHIAITHME
31paBe HCXpaHe

« HauwHu 3arafjupama Xpane
» Edextn zarafjede xpade Ha

opranuaam, SuoakymynaitHja
Mepe 3alITHTe Xpane oa
zaraluearma, 3Havaj 3apapor
HAaYHHA UCXpaHE

IlpaBo 1 3aKOHCKA
perynaTHea 3a 3aIuTUTY
KHBOTHE CpeIHHE

00jacHM BaXKHOCT 3aKOHCKOT
perynucamna 3alliTUTE K OUyBabha
XKHMBOTHE CpeaMHe

INpaeo Ha 3apaBY KHBOTHY
Cpenuny

Ycras PenyGmiike CpGuje,
ApXycKka KOHBeHUH]ja, bevka
KOHBEHIIH)A 32 3AIITHTY 030HCKOr
oMOTa4a, MOHTpeanckH npoToKo,
LHUTEC xoueenunja, HATYPA
2000, Aynasexa KomicHja, CaBeka
KOMMCHja

Oxsiptia xoHBeHMja YH o
npoMenH KmiuMe B Kjoto mpoTokon
3aKoH O AWTHTH NPHPOAE

MOHHTOPHHL CHCTEM H
3AIITHTA MPHPOAE

JetHHHLIE NojaM MOHKTOPWHIA,
Hageae BPCTE H 3HAUR] MOHUTOPHHIA
HaBe[e OGIHKE 3aTHTE IPUPOJE U
HpHPOAHMX Aobapa

Hasefe o0MHKe GHOMOHUTOPIHIA 32
npahere 3araljeHOCTH Ba3lyXa, BOAE
M 3eMJBHILTA ¥ OKPYKErbY

« MouHTOpHHr, 3HAYA] H BpCTE
» 3awTHTa NPHPOAE H NIPHPOIHHX

Aobapa - HALMOHANHH MTAPKOBH W
NPHPOINH pe3epBaTH

YIIVTCTBO 3A TNIAKTHYKO-METONHYKO OCTBAPHBAILE NPOI'PAMA

Ha nowetiy caake TeMe yYeHUKe YIOIHATH €a (ATLEBUMA W HCXOMHMA, NAHOM Pafia W NAYWHNMa OLIerHBALA.
[IpeaMeT ce peamizyje Kpo3 TEOPHjCKY HACTABY Y YUHOHHIH TIpH UeMY C€ OAc/beHe HE JNENH Ha Tpyne.
[penopyyenn 6Gpoj yacora uo TemMaMa je cnemehiu:

OCHOBHH NOJMOBH eKolorije (7 yacoBa)
YopekoB OMHOC NPEMA JKHBOTIIOj CPEIHAH (aHTPOHOTEHH dakTop) (8 Jacosa)
3araljerse 1 Tokcukonoruja (8 wacosa)

3arahuBame H 3amITHTA Basayxa (13 uacoga)

3araluBarbe ¥ 3AIUTHTA BOAA KA0 JKHBOTHOT pecypca (8 wacosa)
3arafjuBame W 3alITATA 3eMBHILTA (8 YacoBa)

PanuoakTHEHO 3araljBame 1 3alITHTA (5 YacoBa)

3araljusarse 1 3alITHTA Xpane (5 yacosa)

TTpaBo I 3aKOHCKa perynaTHBA 3a 3AIITHTY XHBOTIE cpeaude (4 9aca)
MoHHTOPHHT CHCTEM M 3aITHTA pHpoae (4 uaca).




[IpramkoM peanmszauMje TeMa OCHOHHTH CE HA MPEI3Hakd Y4eHWKa w3 usuke, xemuje H Owomoruje.
[Ipenopyka je Aa ce HaBOAE NpPUMEPH W3 Npakce ca MoceOHHM aKIEHTOM Ha saraljese XWBOTHE CpelHHE
HHIYCTH]CKHM OTIAHOM.

H3bop Merona n ofimuka pafa 3a cBaky Temy ofpeliyje HACTABHUK ¥ 33BHCHOCTH Off HACTARHWX caapXaja,
crocoGHOCTH H MoTpe6a yueHHKa, MaTEpHjaTHAX H ApYTuX yenosa. Kopuctary pepbanHe MeTone (MeToa
YCMEHOr M3lararma H AWjarowka METoAa), METOOEe AEeMOHCTPallHje, TCKCTYATHO-MIYCTPATHEHE METOHE.
[Ipeanoxwenu oOnunw pana cy GPOHTANHH, paj y rpYilH, pal y napy, weaneuayanay pan. Taxohe, npenopyka
je TpuMeHa NpojeKTHE HACTaBe, a HEKE O TeMa MOTY GHTH: pellHKIIaXKa OTHANHOT MaTepujana y HHIYCTPH{H;
OOpKMEN pazeoj u uHoycTpuja 4.0,

YIIYTCTBO 3A POPMATHBHO 1 CYMATHBHO OLIEILHBAIGE YUEHHKA

Y HACTABM OPHjEHTHCAHO] KA AOCTH3AY UCXOAA MIPATe Ce U BPEAHY]Y TIPONSC HACTABE H YUeHha, NOCTHrmyha
YUEHHKA (MPOLYKTH YUeHa) M cONCTBeHH pad. HacTapHuK Tpeba KOHTHHYHPAHO O3 NPaTH HANPS JAK YISHHKE,
KOJH €€ OrNiefla Y HAUWHY HA KOjH YUEHWLM NapTHIHNHPA]Y, KaKO NPUKYIUBAJY NOJATKE, KaKo apryMeHTY)Y,
eBaNyHpajy, JOKyMeHTyjy utTd. Ja On BpenHoBame Ouno o0jeKTHBHO H ¥ PYHKNHjH YucHa, NoTpedHo je
chl’Ia}lHTH HHBOE HCXO0HAA H HAMHHE OLEHRHBARA.

CyMATHBHO OLCHHBAEE j€ BpEIHOBAKE IOCTHTHy ia YUeHHKA Ha Kpajy cBake peamizosaHe TeMe. CyMaTHEHe
ouere ce aobHjajy M3 KOHTPOMHUX WM MHCMEHMX PajoBa, TECTOBA, YCMEHOT MCHUTHBA:A, CAMOCTAITHHX HITH
IPYMHHX PaloBa YHEHHKA.

VY (opMaTHBHOM BpelNoOBakY HACTABHHK Ou TpeGano Aa HPOMOBHLUIE TPYIIHH AHjANOT, A4 KOPHCTH NHTAKA
Ia B1 regeprcac HOIATKE M3 HAUKAX HOSja, ATTH M Ja NIOMOrHE pazeoj hayx naeja, 1aje yUeHHUPMA TOBPATHE
uHopMaLUje, a NoBparHe wHbopmauuje mobujeHe oA YYEHHKA KODHCTH 1@ NPWIATOAH NOAYYaBaHe,
oxpabpyje ydYeHHKe A OUSIYjY KBAaNMTET cBOr paga. HM30op mHeTpyMeHTa 3a GOpMaTUBHO BpeIHOBAHS
34BHCH O]l BPCTE AKTHBIOCTH Koja ce speanyje. Kapa je y muTamy HOp. npaktauad pan (THMcKH pan,
NpOjeKTHA HACTABRA, TEPEHCKA NACTaBA U CIIHTHO) MOKE C& IPUMEHUTH YeK NHCTA ¥ KOjoj Yy MPHKA3aHH HUBOH
nocTHrHyha yueHHMKa ca NMOKa3aTesbuMa HMCHYHCHOCTH, 4 HACTARHMK Tpeba ma O3Ha4M MOKaaTess Koju
OJIFOBApA NOHAIIAKY YICHHKA.



 Hasus npeamera:
[omummss GoHx

| HacoBa:

- Paspen:
LlnsbeBn yuema:

- TEXHHYKO [IPTAILE
Teopuja: 0

Bexkbe: 140

NpaKkTHYHA

ook Hacrasa:0

~Hacrasa:(

Tpen.

Ocnoco0spaBame yHeHHKa Jla caMOCTaaHO u3palyje jeIHOCTaBHE TeXHHUKE

uprexe nomohy npudopa u padyHnapa

Ocnocob/baBame yYEHHKA J1a CAMOCTATHO YHTA TEXHHUKE LIPTexe
Pa3Bujame TAYHOCT, YPEAHOCTH M MPELH3HOCTH KO/ YUCHHKA

TEMA HUCXOIH KJbYYHHU ITOIMOBH
Ilo 3aBpmeTKy Teme yueHHK hie GuTh y CAJIPYKATA
CTamby Ja:

Crangapay ¥ TEXHHUKH
LpTex

KOPHCTH TPHOOP 32 TEXHHYKO HPTaHe

n3abepe cTaHap/iHy pa3Mepy. THIIOBe

nMHHja | hopMart 1pTeKka

oaabepe M MOTYHH 3arjiaBibe W O3HAYH

TEXHHUYKH ].lpT(“.‘)K

MO3Haje CTAHAAp/Ie U BHXOBY IIPHMEHY
IPTa Y pasMepH

Marepujan u npudop 3a paja
Crangapauzanuja u crasapam
BpcTe. dopmaty, o3HauaBame U
NaKOBamke TEXHHUKHX IPTeka
Pazmepa

Turnopu u neG/bUHE THHH]A
3arjaBsba ¥ CAaCTABHHUILE

['eomerpujcko prame

H3Bejle OCHOBHE reoOMeTpHjCcKe
KOHCTPYKIIHje Y PaBHH

KOHCTpYHIIE Napajie/iHe 4 HOpMaiHe
npase

KOHCTpPYHIIIE CUMETpaie JyKH 1 YIiloBa
criaja reOMETPHjCKE EIEMEHTE JIyKOM
3a/1aTOT MOJYNpPeYHHKa

OcHoOBHe reoMeTpHjCcKe
KOHCTpYKIIHje: mapanierne,
HOpMaJle, CUMETpaJle Iy KU 1 yIia
KpuBe muHMje cTaHAapIHHX
THIIOBA U 1e0ibHHA

Crajame KpHBUX ¥ MTPABHX JIHHHjA
KoHncTpykuuja npaBHIHHX
MHOTOYTJIOBA

[IpaBuna TexHuuKor
[prarma

Mperno3Ha U pa3iHKyje BpcTe
npojeKuja

HAIIPTa OPTOTOHAIIHY MPOjeKIIHjy jeiHe
M BHIIIE TAYaKa Ha jeJIHy paBaH

HAL[PTa HOPMAJIHY (OPTOrOHAIIHY )
MPOjeKIHjy je/IHe ¥ BHINE Ta4aka Ha JIBe
paBHH

HAI[pTa HOPMAaJIHY (OPTOrOHAIHY )
MPOjeKIjy jeIHe W BHILE Tayaka Ha
TPH paBHH

HalpTa NpojeKIHjy paBHH Ha paBaH
IPHKaKe MpeaMeTe Y OPTOrOHATHUM
npojexiujama

KOTHpa eJleMeHTe MpeMa CTaHIapaumMa
TEXHHYKOT IPTaka

VHECE 03HaKe 3a TojlepaHiuje Ha
TEXHHYKHM I[PTEIKAMA

YUTA TEXHUUKE LPTEKE, aHATH3HPA HX,
JIICKYTYje, youasa Ipelllke H HCIpaBba
HX

CKHMIMpa ¥ HalpTa jeHOCTaBHH]|e
JIENIOBE Y TIpeceKy

HalpTa npejMere Koju ce oopalyjy
MOCTYIIHMA pyuHe 00paje, CTpyrameM
CIIOJballllbUX TOBPUIHHA, ITIOAAkEM
PABHHX MOBPIIHHA, OpyLICHEM PaBHHUX
MOBPIIMHA, CTPYTAbeM, III0JamkbeM U
OpyHIEIHEM NTPEMA 3a/1aTaTHM

OpTOroHaIHO NMPOjHIHPasE,
MOTJICAH, H3MJICH U IbHX0B
pacrioper

[{prame Tpeher n3rnena na
OCHOBY JiBa JaTa

KoTtnpame

Tonepanuuje nyxuHa, yriosa,
00JIHKA B TIOJI0Kaja, CI000THHX
Mepa

[Tpeceny MamUHCKUX Je/I0BA
Unrarbe, IMCKYTOBAE H aHAIH3a
TEXHHYKHX LIPTEWHKA

Ckuuuparbe ¥ herosa yjora y
TEXHHYKOM LPTarby

Ilprame npema 3ajaTum
JIMMEH3Hjama 3a MpeIMeTe Koju ce
o0pabyjy moctynumma pydne
obpajte, CTpyrambeM CHoballbuX
MOBPIIMHA, ITIOJAKEM PABHHX
MOBPIINHA, OpYIIEHheM PaBHUX
MOBPIIMHA, CTPYTAeM, IT10/akheM
U OpyliemeM

Llprame jeHOCTABHH]HX
CKIIOTIOBA




,E[HMEHSHjaM& H DOZHATHM TEXHHYKHM
NpPTEKHMA

YIIVTCTEO 3A JUIJAKTHYKO-METONHYRKO OCTBAPHBAILE ITPOI'PAMA

Ha nowetiy caake TeMe yYeHUKe YIOIHATH €a (ATLEBUMA W HCXOMHMA, NAHOM Pafia W NAYWHNMa OLIerHBALA.
[Mpeamer ce peanuzyje Kpo3 BekOe y kaGHHETY 3a TEXHHWYKO UpTame. [IpunukoM ocTBapHBaHa nporpaMa
OOespere ¢e menm Ha rpyne oo 15 yuennka. Ipenopywenn 6poj wacoea no TemMama je cnenelis:

* Cra"papau ¥ TexHudky nprex (12 yacona)

» [eomerpujcko uprame (18 gacosa)

» [lpaeuna texHuukor uptawa (110 yacosa).

[puamkoM peanusanije TeMa OCIOMHTH c€ HA TpeJ3Hama YYCHHKA H3 MAaTeMaTHKE H padyHapeTBa U
unopmarure. [Ipenopyka je na ce HPUIWKOM OCTBApHBAKA Nporpama wipahyjy safaitn koju he ce
TIPHMEHHBATH ¥ MPAaKTIUHO] HACTABH H CTPYUHHM NpeaMeTAMa. KopHcTHTH caBpemeHa HACTABHA CPENICTBA
W OIroBapajyhe KOMI[yTepCcKe IporpaMe.

Usbop metona H obmuka pama 3a cBaky TeMy ofpeljyje HacTaBHWK ¥ 3aBHCHOCTH Ol HACTABHHX caipKaja,
CROCOOHOCTH H NMoTpeba yUCHAKA, MATCPHjalHHX H ApyrEx ycnosa., KopucTHTi Bepbanne MeTone (MeToIa
YCMEHOr H3Iarama H AWjaomiKa METONa), METOAE ASMOHCTPANHjE, TEKCTYANHO-MAYCTPATHBHE METOIE,
metone rpadHuykux pamoea. Hpeanomewn obmiuu pana cy GpoHTamus, pan y rIpymd, pan y napy,
HHJIHBHIYalHH pai,.

¥ roky paenuanuje nporpaMa notpeSHo je uapaanti yetupy rpaduyka pana u3 erenehux obnacri:

o | rpaduukn pan: CTaHAAPIH H TEXHUUKH [PTEKH

« Il rpadraxn pag: Teomerpujeko upTame

o I rpadwiuku pan: Uzpana uprexa nevama (Ipecewy, KOTHpame, TONEPaHIUje i KeannTer odpaze)

» IV rpadwmuxn pan; 1{prame i paspana upTexa CKIONa Ha OCHOBY CKMUE CKNOIIA,

YIIVTCTBO 3A ©@OPMATHEHO U CYMATHBHO OLIEIbMBAILE YUEHUKA

VY HacTaBY OPHJENTHCAHO] KA JOCTHIAKY WCXOA IPATE CE W BPEAHY]Y NPOILEC HACTABE M YueHa, NOCTHrHyha
YUeHHKa (MPoIyKTH Yuea) H COHCTBeHH pal, HacTaBHHK Tpe6a KOHTHHYHPAHO Ja NpaTH HAHpEeaK yueHnKa,
KOJH c€ OIIeHia ¥ HAYWHY HA KOjM YUCHHIM DAPTHIMHAPA]Y, KAKO HPUKYIUBAJY MOJATKE, KAKO apryMeHTyjy,
esanyupajy, nokymentyjy win. Ja 6u BpenHoBamwe Ouno ofjexTiHO H v QyHKUMjH yuewa, norpebHO je
YCKITaAHTH HABOE HCXOJA H HAYHNE OUCHHHBAM:A.

CyMaTHBHO OUersHBAILE j& BpeHoBarbe NocTirryha yueHuka Ha Kpajy csake peamisoane reme. CyMaThHieme
olleHe ce AOGHjajy H3 KOHTPONHHX HIM TNHCMEHHX pagoBa, Tpa(uukKHX pagoBa, TECTOBA, YCMEHOT
TICHHTHBAH:A, CAMOCTANHNIX WM MPYHHMX padoBa YUCHHKA,

Y dopMaTHBHOM BpefHOBAKY HACTABHWK Ou Tpebano Aa npoMOBHUIE TPYIHN AHJANOr, 1a KOPHCTH NWTARA
Ja OH reHepicao MOJATKE M3 HaukHX HACa, allH H Ja MOMOTHE pa3eoj hauknx naeja, naje yueHHNHNMa OBPATHE
undopmaituje, a noepatHe wHOpPMAuKje A00HjeHe O YYEHHKA KOPMCTH A3 HPHITATOAH OJYY4BAILE,
oxpabpyje yUcHHKe Ja ONUSHY]Y KBANHTET cBor pana. U3Gop HHCTPYMEHTA 38 (OPMATHBHO BPEIHOBAELE
3aBHCH Of BPCTE aKTHBHOCTH KOja ¢ BpeMHYJe.



Hasus npenmera: ' MALIMHCKHU MATEPHJAJIH

[oauusu dony Teopuja: 70 Bewbe: 0 NpaKkTHYHA Os0k HacraBa:0
JACORH. S macrapa0 .
Paspen: IlpBu

[{1beBH yuema: — CrHuarbe 3Harba O CBOjCTBHMA MALIMHCKHUX MaTepHjaia

~ CrHuame 3Hamba 0 BPCTaMa M KapaKTepHCTHKaMa TEXHHYKOT reoskha, yennka,
obojeHnx MeTala U HeMeTasta
Cruname 3Hama 0 BpcTaMa TepPMHUKE U XeMHUjCKOTepMHUUKe obpaie MaTepujaa
— Paspujame criocoGHOCTH 3a MPUMEHY 3HaMA 0 MAITMHCKAM MaTepHjantuMa y

[paKcH
TEMA UCXou KIbYYUHH [MTOIMOBH CAJIPKATA
Ilo 3aBpmeTky Teme yueHHK he OuTH y
cTamy Jia:
CBojcTBa MALIMHCKHX e HaBeJE 3HA4aj ¥ MoAeny e 3Hauaj, nojiena 1 BPCTa MAIHHCKHX
Marepujana MalIMHCKHX MaTepHujaia Matepujaa
] ) » XeMHjcKa CBOjcTBA MaTepHjasa
* OTHING XEMH)CKa CBO)CTBA o (du3nuka cBojcTBA MaTepHjana
Matepujaia e Mexanuuka cBojcTBa Marepujaia
T W——— . I/Icnﬂ'm_aaH,e MEXaHHYKHX CBOjCTaBa
A : Marepujana
CEOjTRaMaTCpI AN e TexHomnolika cBOjcTBa MaTepHjala
e pa3IMKyje 1ojaM Mace, TeKHHe, » Texncn_omtca HCHHTHBALA
TeMIeparype Tolbeba, elekrpuune | MarcpHjaia )
H TOILIOTHE MPOBOAHHBOCTH e McnutuBama matepujana Ge3
Marepujaia LRt ;
¢ Koposuja u 3amruta MaTepujana o
e OUMTA BpeJIHOCT 3ate3He 4yBpcTohe, Koposuje

TBpaohe H KUIaBOCTH ca AMjarpama
nin 13 Tabena ¥ CXBaTH HHXOB peJT
BCJIHYHMHA

e TIpPENoO3Ha OCHOBHE METOjIE
HCIIUTHBabA MEXAHHUUKHX,
TEXHOIOUIKHX U XeMH]CKHX
CBOjcTaBa Marepujana

e HCIIUTA CBOjCTBa MaTepHjana y
naboparopHju

e Habpoju OCHOBHA TEXHOJIOIIKA
CBOjCTBA MaTepHjalia U CXOIHO TOME
nmoroiHoCT 3a ojipeheny Bpery
obpaje

e [IPEIIO3HA [10jaBY W WITETHOCT
KOpO3Hje KO METATHHX TIPOH3BO/IA

e pa3IUKyje HAUMHE 3allITHTE 0]

KOpO3Hje
Crpykrypa mertana & OIIHIIE MOHOKPHCTAIIHH, e AMOp(HH U KPHCTAIHU MaTepHjaIH
jerypa nonukpuctainu u amopduu obmuk | e Kpucranna rpaha matepujaia
MarepHjana ¢ [Iponec kpucranuzanmje

e TOPE/H OCHOBHE THITOBE
KpPHCTATHUX PELIeTKH KO/l MeTaa

o Jjie(pMHHIIE MPOLEC KPHCTAIN3AIH]e
W HaupTa aujarpam xjahema

Kpucranmu nerypa




ONHIIE CBE OCTANE THNOBE NErypa
0c3 npTama JujarpaMa H OUHTaBamka
cactasa taze

TexHnuko reoxie

HABEJie OCHOBHA CBOjCTBA XEMHJCKH
yuetor Fe W OHMIuE HojaBe HpH
sarpeBathy W xnahewmy

Hagee CTPYYHE TEPMHHONOTH}E ¥
gesn Fe

HABEJIe OCHOBHE CBOjCTBA CHPOBOr
reoxha

HaBelle OCMOBHA CBOJCTBA IWBENOr
reoxha U yTHIIA] TPHMECa HA IBETOB
KBANHTET

ONMILE HOCTYNAK NoGujarka cHBor
JHBa

objacHu ceojeTea ¥ MOTyhHOCTH
MpHMEHe CHBOT JIHBA

HPENO3HA OCTANE BPCTE JIABEHOT
reoxha i BUXOBY NpUMERY ¥
TIPaKCcH

XemHjckH uHcTO Fe
Cuporo reoxfie
JlueeHo reoxhe

Yenux HaBelle OCNIOBHA CBOJCTBA YelHKa » Uemik, CBOjCTBA H BPCTE
oDjacHU YTHIA] YIJBCHUKA Ha » O3HayaBamke YCIHKA [0
MEXaHMYKES KApPaKTSPHCTHKS HEIAKA SRPS(ISO,DIN,GOST..)
HABeJe YTHIIAjE CTANHHX H » KoHCTpYKTIMOHHK Yenwild
nernpajyhvx eseMeHaTa Ha CBOjCTBA | ¢ AJIATHH YENHIH
YenyvKa » Tepae nerype
HICHTH{HKY]C 03HAKe YenuKa 1o
SRPS
HaBeJe KnacuuralMjy yeuKa Ha
KOHCTPYKIHOIIE H aNlaTHE YeNHKe
ONMMUIE HAMEHY Hajuemhe
KopunilieHUX BpCTa YenHKa
HpHMeHHW 0arosapajyhe Bpcre
YETTHKA ¥ TIPAKCH

Tepmuuka n o0jacHy 3Hauaj TepMuuke oOpage Ha | » [lojaM, 3amaTaK H PeXHMH TEPMHUKE

TepMOXeMHjCKa oOpana
MeTana

IPOMENY CTPYKTYPE Marepujana u
HEroBHX MEXAHHTKHX CBOjCTaBa
TIPENO3HA OCHOBHE BHAOBE
TepMuMKe 00pane 1 MocTyrKe
H3Bohemha

HABEIE KOJj€ CC BPCTE HMCIUKA
nonepraeajy onpehenoj speTH
TepMHUIKE 00pane

0BJACHN KaKo C& MeIbajy MEXatHYKe
KApaKTePHCTHKE YENHKA IPH
PazNUIATHM BpETaMa TCPMHYKE
obpane

MPENO3Ha MOCTYIKE TEPMOXEMHJCKE
obpane

HABE[IE 3AUUTO K KAZIA ¢ NPUMERY]Y
MOjeOMHE BPCTE TSPMOXEMH]CKE
obpane

obpane

* XKapeme
s Kameme

Hopmanuzanuja, ornynrame w
no0omIIaBALE
Tepumoxemujcka obpaga

O0ojeHH McTAH H
HeMETanu

OMHINE Pa3HKy HaMehy Nakux u
TELKMX 000JEHHX MeTANa

Jlaku u TemkH 000jeHH METANH H
HHX0BE Ierype




e Ipeno3Ha 03HAUABARLE NEryYpe ¢ O3nauaparke Terypa obojeHnx

000jeHHX MeTana MeTaa
& HABCIE CBOjCTBA W NMPHMEHY o Bakap ¥ meroBe nerype
OCHOBHHX nerypa 6akpa, o ANYMHHHjYM H HeroBe Jerype
AJYMHHH|YMa ¥ MarHesujyma » Ocrtann 00ojcHH MeTanu | Nerype
& MPeno3Ha QCHOBHE NErype npema ¢ TlnacTuuuu marepujanu
Goji 1 cnenHGHIHOj TYCTHHH » Mazusa

s [03HAj¢ OCHOBHE BPCTE MITACTHYHAX
Maca

s MPEN03HA OCHOBHS BPCTE Ma3HBA
KOj€ Ce KOPHCTE ¥ MAUIMHCTRY

YIO¥TCTBO 3A THIAAKTHYKO-METONHUYKO OCTBAPHBAIGE TTPOT'PAMA

Ha noueTky cBake TeMe yueHHKe YIIO3NATH Ca IHJGEBIMA 1 UCXOMMa, [IIAHOM Paja H HauMHHMa OLICHHBAa.
[peamer ce peanusyje Kpo3 TEOPHJCKY HACTABRY ¥ YMHMOHHLH, CHENHJANM3IOBAHO] YUHOHHLIM HITH
onroeapajytieM kaGHHETY NPH YeMy ce ole]beie He AeNu Ha rpyne. [Ipenopyqenn Gpoj yacosa 1o TeMama je
cnenehu:

« Crojersa maurwucxux mavepujana (14 vacosa)

» CrpykTypa MeTana u nerypa (6 acosa)

« Texunmuxo reoxbhe (12 vacoa)

s Yemuk (14 gacosa)

» Tepmuuka H TepMoxeMujcka obpaga (10 vacopa)

o Obojenu mertanu u pemerany (14 wacona)

[MpunHKOM peanHzalfje TeMa OCIOHHTH ce Ha Mpei3Hamka yueHHKa H3 guzlike W xemuje. [Ipenopyka je ma ce
obnact MeTone MCTMTHMBAKGA CBOJCTEA MaTCpHjana y OKBHpY Teme CROjCTBA MAIIMHCKAX MaTepHjana
peanulyje NpakTHYHO ¥ cnendjanusosanoj yunonuny. Crenehe canpxaje: Bpere rexHuukor rpoxda, nerype
ofojenmnx MeTana, HeMeTanu o0jalmsasaTH y3 noMoh y3opaka.

HucueTHpaTH HA CHCTEMATHYHOCTH U MPUMEHH CTEYEHHX 3HAKA ¥ NPAKCH.

Habop MeTona u ofuiiKa paia 3a cBaky TeMy oipeljyje HACTABHHK ¥y 3aBHCHOCTH Ofl HACTABHHX Caapxaja,
cnocoOHOCTH W NoTpea yHCHWMKA, MaTCPHjanHuX H Opyrux yonoea., Kopuerntu pepbanbe MeTome (MeToma
YCMEHOT UNaramka W AHJANOIIKA METOAA), METOAE ASMOHCTpALMje, TEKCTYATHO-UNYCTPATHBHE METOAE,
nabopatopujcke Metone. [lpeanosxkerdn oOnHuM paga cy GpoHTaNHM, paa y TpyNH, paj y napy, HHAHBUIY allHA
pan.

YIYVTCTBO 3A @OPMATHBHO Y CYMATHBHO OLEILHBAILE YUEHHKA

Y HacTaBM OPHjEHTHCAHO] KA OCTH3AHKY UCXO/A MIPATe ce U BPEAHY]Y NPOlISc HACTABE W yueHa, NeCTHrHy ha
YHCHHKA (HPOLYKTH YUSHAa) B concTeeHH pat. Hactapunk Tpeba KOHTHHYHPANO Oa HPATH HANPEOAK YHMCHHKA,
KOJU Ce OrNIefia y HAMKHY Ha KOjH YUEeHHIlM NApTHIMANPA]Y, KAKO HPHKYIUILA)Y NOojaTke, KAKO apryMeHTyjy,
¢BaNyHpajy, JOKyYMeHTYjY u1a. Ja OH BpenHoBame Ouno oOjeKTHEHO H ¥ PYHKUHjH yucHa, NOTPeOHO je
YCKITAAHTH HHBOE HCXOOA M HAUHIE OUCHHBAMA,

CyMaTHBHO OLetsHBaALE je BpenHoBate noctrruyha yueHuka wa kpajy ceake peamisopade teme. CyMaruaHe
onere ce A061jajy W3 KOHTPONHMUX WIH MHCMEHNX PaoBa, TECTORA, YCMSHOT HCIHUTHBAA, CAMOCTATHHX HITH
rPYNHAX PafgoBa YMEHAKA.

VY dopMaTUBHOM BPEIHOBAKY HACTABHHK 6K Tpe6ano Aa MPeMOBHKIIE TPYTIHNA AHJANOr, fa KOPHCTH NHTARA
Ia OH reHepicao HOJATKE M3 hauKHX WASja, AITH H Ja MOMOrHE pa3eoj haukmnx Hagja, Jaje yUeHHIMA IOBPATHE
ndopMalinje, a nospatie Hubopmanuje AodHjeHe 0N YYEHHKA KOPHCTH Aa HPHIArOAH NONYvaBANLe,
oxpabpyje yueHHKe Aa OlSHYjy KBaXWTeT cBOT pana. M300p WHCTPYMeHTa 3a (OpPMATHBHO BPEIAHOBARLE
3ABHCH O BPCTE aKTHEHOCTH KOja ¢¢ BpeaHYyje.



Hasus npeamera: MEXAHUKA

1. OCTBAPUBAIbLA OBPA30OBHO-BACIIMTHOI PAJIA - OBJIMLA U TPAJAILE

HACTABA
PA3PEJ( Teopujcka Bexbo Ilpaktiana | Hacrasay | IIPAKCA VKYITHO
HacTaBa HacTaBa 610Ky
[ 35 35 70
1I 35 35 70

Hanomena: y Tabenu je npukasan rojiiimy GoHz YacoBa 3a cBaku 00JIMK paja

2. IMWJbEBH YUYEIbA:
e C(Cruuame 3Hama 3a pelapame npobdiemMa papHOTEKe CTaTHUKK onTepehennx Tena

3. HA3UB U TPAJAILE MOIYJIA IIPEIMETA

Cruname 3Hamka 3a pelllaBarmbe npobieMa Tperba Y MalIMHCKOj TeXHHUIH
Cruname 3HamAa 0 BPCTaMa M y3pollHMa KpeTamba MaTepHjaiHe Tauke H Tena
Cruname 3Hatba 0 OCHOBHHM BHJIOBHMA Harpesarba.
Paspujame BelTHHa rpagMuKoOr HAYMHA pelliaBarba 3ajlaTaka CTaTHKe
Pa3Bujame BelITHHA pelllaBama 3a/jaTaka KHHEMaTHKe
Pasujaise BelITHHA pellaBarba 3a/iaTaka OTHOPHOCTH MaTepHjaia

Passujame criocoOHOCTH 3a NPUMEHY 3HaHA KOJ CPOJHUX IMCLUILIMHA H Y MTPaKCH

Paspen: NnpBH
Pen. HA3HWB MOJIYJIA Tpajame Mmoayna
op (uacoBm)
1 CraTuka 70
Paszpen: Apyru
Pen. HA3HUB MOJIYJIA Tpajame Moxyna
op (uacoBu)
1. | KnnemaTnka 34
2. | OrnopHoct MaTepujaia 36
UCXOU
HA3UB MOJIYJIA ITo 3aBpmeTky MoayJia yueHHk he Sy TIOINDBH
CAJIPIKATA
OWTH y cTamy ja:
CraTnka uaeHTH(GUKYje cuity kao nocaeauny | « OCHOBHHM NOjMOBH CTAaTHKE

JIeJI0Baka MaTepUjaIHiX Teja 1
Y3POK NpOMEHe KpeTama Tela
HaBeJle aKCHOME CTaTHKe

e TPHKaKE CHCTEME CHJIA Y PABHH H

cBeJie Ha NPOCTH{H 00K,
rpaguuKuM M aHAJTHTHYKHM ITyTeM
OIHIIIE PABHOTEIKY TEa MO
JETOBarbeM CHIIa

peus npocTtHje npodiaeme
paBHOTe)KE rpauuKHM H
AHATHTHUKHM [Ty TEM

nedHHHIIE MOMEHT CUIle H clIpera
cHJa Kao Mepy oOpTHOT KpeTamba
Tena

peLiy npocTHje npodieme y Be3u
MOMEHTA CHJIE H CIIpEra cHila

e CHCTEM CYYEJBbHHUX CHJIA Y PABHU
— AMNComyTHO KpyTO TENO, CHIIA,
€KBHBAJIEHTHH CHCTEM CHIIA,
YPaBHOTEIKEHHM CHCTEM CHITA
— AKCHOME CTaTHKe
— Bese u peaxuuje Besa
— Paznarame cune
— MowmeHT cuite 3a TauKy
— BapumoHoBa Teopema
o CHcTeM NpoH3BOJEHHX CHIA Y
paBHH
— Cnarame napajiejiHiX CHila
— Criper ¥ MOMEHT cripera
— Teopema o napanenHom
MpPEHOLICHY CHIle




* OJPENH NONMNA) TEXUINTA 32
jeaMocTaBHMje NOBPINHHE U NHHKjE

* OIPEOH PEAKIHje BE3a PABAHCKHX
Hocaya

* pasmHKyje BPCTe Tpeka

* HAREAE KAPAKTEPUCTHUHE NMpUMEpE
MO3HTHBHOT W HETATHBHOT J€jCcThA
Tpema W3 MalIHHCKE TeXHHKE

— Penykupja cune u cucTeMa ciuna
Ha Ta4Ky
— TmaBHH BEKTOP W TABHH
MOMEHT
— YcnoBH paBHOTEKE cHCTEMA
NIPOH3BRO/EHHX CHIA ¥ pPABHU
» Texunrre
— OapelHpame TeXRUILITA THHHA]A,
paBaHCKHX (urypa 1 Tena
e Pasanckn Hocaun
— QCIOHUM H JEXKHIUTA NPOCTHX
HOcaua
— Bpcre Hocaua u ontepehesa
— Onpehupame peaxuuja pesa
TIYHUX PABAHCKHX HOCaya
— CTaTHTIKKM AMjarpaMy Koo
[pocTe IPene, KOH30Me W Mpeae
ca DpemycToM
s Tpewe
— Bpete Tpewa. KynoHos 3akoH
— Tpewe Knuzama H Tpeke
KOTp/haha

KunemaTuka

+ Pa3UKyje BPCTE KpeTama
MatTepHjalte Tauke

s PA3NUKYje BPCTE KpeTakha KpyTor
TENA H BHXOBE KAPAKTEPHCTHKE

* OfpefU KHHEMATHYKE BEMIMYHHE
(Op3uny, yOp3ame) 3a OpocTHje
Cy4ajeBe KPETAHa TAYKE H TENA

» o0jacHH CcMHCAa0 KHHEMAaTEKHX
BENMYHHA 1 F-HXOBUX MEPHHX
jenununa

s PA3NIUKYjE ANCONYTHO H PENATHBHO
KpeTarmke

» objacHu nojam crenexa cnoGoae
KpeTama

* aHANK3HPA HA NOjeHHIM
JeNHOCTABHM]HM MSXaHH3IMIMA
3HAYAj U YNOTY KHHEMATHKE ¥
MALIMHCKO] MPAKCH

OcHOBHH NOjMOBH H ONHUCHBAKbE

KpeTarLe Tena

[TpaBONHHHjCKO KpeTambe Tauke

KpuBonHHAjCKO KpeTarse

KpyxHo kperate Tavke

XapMOHHj CKO OCITHIATOPIIO

KpETame

TpaHenaTopHO KpeTame

s O0pramse Tena OKO HEHOKPETHE
oce

» PapHO KpeTame

o Cnomeno kperamwe

» MexaHnamu

OrnoprocT MaTeprjana

« HaOpoju BpCTE HAaNMpesama

* HAUPTA AMjarpam u 08)acHu XyKos
3aKOH 33 AKCHJATHO HAMpPEe3akhe

+ IHMCSH3HOHHLIE aKCHjaNHO
HAHPErHYT 1UTAH

s pasNHKyje HamoHe H AcopManmje
KOjH C¢ jaBIbajy npH
KAPAKTEPUCTHHHHM HANpe3amhiMa
(aKcHjanmHO Hampe3ambe, CMULIARE,
YEHja:e, CABHjakEe, HIBH]AIE)

» H3pauyHa MOMEHTE HHEpIHje
CNOHEHUX durypa

» MpOpayyHa HOCAY HATMKEH
CaBHjarby OWMEH3HOHHLIE BHTKH
wTan

s AKCMjaJTHO HANPS3akhe
— Hedopmawmje, Hanoun,
AUnartayje;
— X¥KOB 3aK0H;
— Jumensnonucarse WITAng;
— Jl03BOJEEHH HANIOH U CTENCH
CHIYPHOCTH;
o CMuname
— Hamownwu u oedopManmje;
— XyKOB 3aKOH NPH CMHULAY;
— Moayn kzatha;
s [cOMepHjCKe KapaKTEepPUCTHKE
PABHUX U NONPEYHUX NPEeceKa
— CTaTHYKE MOMEHT NOBPILIHHE;
— MoMeHnTH Huepumje;




— Ensinca uuepusje;
— I'maBHM UEHTPANHA MOMEHTH
HHEPIM]E CIIOKEHAX (urypa;
» YeHjame
— Hanownwu u gedopManmje;
— JlvjarpaMu MOMEHATA YBH]akba;
» CaBHjame
— Hucro caepjame;
— Hopmannn Haronu;
— OTNOpHU MOMEHTH PaBal[CKHX
TIPECEKa;
— IpopauyH Hocaua HINOKEHHX
CABHjalbY;
e Mapujarse
— Ojneposa KpHTHYHA CHIA,
— JJumen3nonncame BHTKHX
LITATIOBRA.

¥O¥TCTBO 3A JUAAKTHYKO-METOAHYKO OCTBAPHBAIGE ITPOI'PAMA

Ha nouerky cBaKOr MOLYNIA YYEHHKE YNO3HATH ¢4 UHIBEBHMA M MCXOAMMA NTACTABE, OHOCHO YYEH:A, INTAHOM
pana U HauHHHMA olelHBama. [IpenMer ce peanu3yje Kpo3 TEOpPHjcKY HacTaBy M Bekbe vy YUHOHHIH W
cuelHjanH30BaH0] yunoHHIH. Omemerse ce JenH Ha TpyHe Jo 15 yueHHKa NpWNHKOM peaiH3alHje BexOu.
[Ipenopyka y opranu3auMjy HACTABE jé 1@ C& HAWIMEHWUYHO NO HElelhaMa peann3yje ABOUAC TEOpHjCKe
HAcTaBe, OAHOCHO ABOYac BEXKOH.

IMprankoM peanusaumje MOOyNa OCIOHATH C& HA NIPEA3HAMbA YICHNUKA H3 MaTeMaTuke U dusnke. [penopyxa
j€ ha ce NMPUNUKOM pelraBarka 3aJaTaKa NPBEHCTBEHO KOPUCTUTH rpaduuka MeTona, 8 aHANUTHYKA YBOIK
nmocTeneHo. [ToTpeGHo je pamHTH Na KOMKpeTHAM OpojYaHAM NpHMEpHMa, A00Hjee pe3ynTaTe aHAMHIHPaTH,
noacralin y4eHHKE HA NOHOWIEHRE 3akmyuyakda. [ae roa je To moryhe mobujene pesyntarte nposepasartH
EKCIIEPUMEHTANHEM IyTeM. [IpoGneMe Be3HBATH 32 KOHKPETHY MPAKCY, HAPOUHTO MAllIMHCKY .

H300p MeTona w o0miKa paja 3a ceakd MOOYN oapelyje HACTABHNK Y 3aBMCHOCTH Ol HACTaBHHX Caaprkaja,
crnocoBROCTH ¥ noTpeBa yueHuka, MaTepHjanEHX ¥ ApyrEx yenora. Kopuctury sepbGanne metofe (MeTona
YCMEHOr H3Narama H AHJATONIKA METOAa), METOAE ASMOHCTPAalMje, TeKCTYaNmHO-HAYCTPATHBHE METOIE,
merone rpaduuxux paposa. [lpeanoxenn obmuuM pana ¢y QpoHTANHMM, pal y TPynM, pag y napy,
WHIHBHAYATHH Paj.

YII¥YTCTBO 3A ®OPMATHBHO 1 CYMATHBHO OLEILHBAILE YUEHIIKA

Y HacTaBH OPHJEHTHCAHO] Ka HOCTH3AMmY HCXOOA IPATES CE M BPSAHY)Y MPOUSe HACTABE M Y9Siha, MOCTHTHY ha
yUeHHKA (MPoRYKTH yyetsa) W concteeHn pa, Hactasnuik Tpeba KOHTHHYUPAHO A NpaTy Hanpenak yueHuka,
KOjH ¢ Orfiefia ¥ HauMITy 1a KOjH YUEHHIH NapTHIMIHPAjY, KaKko NPHKYIUba)y NoIaTKe, Kako apryMeHTyjy,
eBANYHPAjy, DOKyMeHTY]y WTA. Jla On Bpennorame Duno o0jexTHRHO H ¥ QyHKURjH yuewa, noTpebno je
YCKNAAUTH HUBOE UCXOAA M HAMHHE OLEH:HBAE.

CyMaTHBHO OLICH-HBAME j& BpeOHOBae MocTHrHY A y9eHHKa Ha Kpajy CBake peami3opaHe TeMe. CyMaTHBHE
oneHe ce po0Wjajy H3 KOHTPOMHMX MM DHCMEHHMX panoed, rpadM4kHX paloBa, TECTOBA, YCMENOT
HCITHTHBAA, CAMOCTATHIHX HITH FPYIHUX PAAOBA YUCHHKA.

Y dopmaTHBHOM BpeXHOBaWY HacTaBHAMK OH Tpefano Da HPOMOBHIUE TPYIIHHM AHjanor, Ia KOPHCTH HUTakba
na 61 reneprcac HONATKE i3 haukex uacja, any ¥ 1a nomore paseo] haukux uaeja, naje yuenuupuMa nosparTHe
HHiopManMje, a noBpaTHe WHbopMauwje ncbHjeHe on yYeHHKAa KOPHCTH Ia NPWIATONM TNOAY4YaBarhe,
oxpabpyje yyeHHKe Oa OueHYjy KBanmTeT cBor paga. M300p uucTpyMeHTa 32 (GOPMATHEHO BPSIHOBAME
IABUCH Off BPCTE AKTHRHOCTH KOja ce BpeAHYje.



 Hasus npeamera:
[omummss GoHx
HacoBa:

Paspe:
LlnsbeBn yuema:

 MAIIMHCKH EJJEMEHTH -

Teopuja: 35 Bexbe: 35 npaKTAYHA 6ok HacTaga:(
| _Hacrasa:(.

LApyra

OcnocobspaBame ydeHHKa Jla pa3iHKy]y KapaKTEepPUCTHYHE MALIMHCKE eJIeMEeHTe
M MalllHHCKE JIeI0Be. MO3HA]y MPUHIHIE IbHXOBOT (YHKIHOHHCAbA U HAMEHY;
OcrnocobspaBarbe yueHHKa J1a KOPUCTe TEXHHUKY JOKYMEHTaLH]y;
OcnocobibaBarbe Y4EHHKA [1a CAMOCTAIOHO MPOPAUyHA]y M JUMEH3HOHIITY
MalllHHCKE JIEJI0BE;

PasBujame criocobHOCTH MPHMEHE CTEHEHHX 3Haha Y MPaKTHYHO] HACTaBH;
Passujame cMUCIA 32 TAYHOCT M IIPELIM3HOCT U OJINOBOPAH OJIHOC HpEeMa pajy.

TEMA UCXOIH KJBYYHHU I[TOJIMOBH
[To zaBpmeTky Teme yueHuk he 6utn y CAJIPAKATA
cTamy aa:

Crannapaysandja u
ToJIepaHLije

objacHu paznuKy u3Mel)y MalmHCKHX
JIC/I0Ba M MalllHHCKHX eJieMeHaTa
IMpero3Ha pa3iuyuTe BPCTe MalIHHCKUX
JIeNIOBa M eneMeHaTa

Iperno3Ha CTaH/iap/iHe MalllHCKe
JIeNIOBE U elleMeHTe

KOPHCTH KaTtajaore CTaHﬂapﬂH HX
MALIMHCKHX JICJIOBA U eJieMeHaTa
paszyme HeonxoaHocT ysohema
TOJIEPAHIIK}a H OCTBAPHBAMLA HAJICTAa
MEpH M KOHTPOJIUIIE AUMeH3H]e, 00K
, HOJIOKA] MAIIMHCKHX Je10Ba
objacHu 03HaKy Halerama

00jacHM MOjMOBE, HAIIOH, HAIlpe3ame,
CTEIEH CHI'YPHOCTH, J03BOJLEHH H
KPUTHYHH HAIllOH

e Cranjapsn ¥ cTaHaapaM3aimja
MAUIHHCKHX elIicMeHara

o Tonepanuuje u Hanerama

e Mepeme u KOHTpona
JIy KHHCKHX Mepa,
— rpaHUYHA MepHIIa
— TOJIEpaHIIHjCKa MEpHIIa

o Homunanuu Hanmouu u
KOHILIEHTpallHja HalloHa

PazyiBojuBu u
Hepa3/IBOjHBH CIIOjeBH

00jacHH HauMHE Cliajarka Ba MalllMHCKa
Jlella O] HCTHX WU pa3iiHYHTHX
MaTepHjaia Hepa3/IBOJHBHM H
pa3BOjUBUM Be3ama

pazMKyje BpcTe HaBoja

o0jacHu 03HaKy HaBoja

dopMIpa 3aBPTAILCKY Be3y, MOJEHIeHY
M HETIOJIEHIEHY

KOPHCTH pa3iH4uTe anate u npudope 3a
NpHTE3ambe 3aBPTabCKe Bele

KOPHCTH Pa3/IMuHTe MOCTYIKE

OCH l"ypﬂ[—bﬂ IEHBPT&H:CKC BC3C 01 m)jch-:
nabapiberba

MPABHIHO CIIPOBE/IE PeIOCIIET
IPUTE3aA KO/ FPYIIHHX 3aBPTAKCKHX
Be3a

H3BEJE OCHOBE IpopayyHa
3aBpTabCKUX Be3a

Nperno3Ha pa3IHYHTe BPCTe 3aKOBHIIA
objacuu QopMmuparbe 3aKoBaHOT croja
Pa3JIMYHTHM MOCTYIIIHMA;

H3BEEe OCHOBE IMPOpayyHa 3aKOBAHUX
crojesa

o Hepasznrojuse Bese
— 3aKOBAHH CIIOjEBH,
— 3aBapeHH CIO0jeBH

e Pasznpojuse Bese
— BpCTE, [I0JIENa H OCHTYPamhe
HABOJHHX CIIOjeBa
— MpecoBaHH CIOjeBH

e Onpyre




e NPENIOIHA PAZNIUYHTE BPCTE 3aBAPSHUX
cIojesa

e H3IBECAE OCHOBE NPOPAYYHA 3ABAPCHUX
cHOjEBA

» 0oGjacm dopMIpame NPecOBAHHX
crnojesa

» Mpenc3Ha PasnHYKHTE BPCTE ONpyra

« 0DjacHH NpaBMNHY YIpadiby ONpyra

Enemenrti » pa3NHKYje HAMEHY OCOBHHA H Bpatuna | « (OcoBHHe U BpaTHNa
o0pTHOr KpeTama ¢ pa3yMme OCHOBE NpOPavYyHa OCOBHHE H
BpatTina o Knnnosu
s H3BPIIH NpaBHIaH U300 KNHHA
e pa3NMKYyjc BPCTS NEHKHLUTA H NEKaja, o Knnznu u koTpreajHu nesxaju
HUXOBY HAMEHY M HPUHIMI YTPAJLE
» o0jacmy 03HAYABAMLE NEKja » CnojHune

» paznukyje BpcTe cnojauna (Habpoju
BpCTE CNOJHHIA, OGJaCHH BHXOBY YIIOTY
{ ONHLIE HAYHHE ¢Najamba)

ITpeHOCHHIH cHare » Pa3NHKYje BPCTE MPEHOCHHKA cHare H s OPHKIHOHH NPEHOCHHIH
FIIXOBE eJIEMEHTE
» MIPENO3Ha BPCTY 3YNYACTOr Napa s 3yHuacTH NPeHOCHUIM

» 00jacHi OCHOBHE FCOMETPHjCKE U
KHNCMATCKE BEITHYMHE IMARHAPHYHOT | o Pemenn u nanvanu
3ynyacTor napa MPEHOCHHUIN

» o0jacmi maH4anu nap

e 00JACHH PEMEHH MPEHOC (MPHHLHAI
pana, eIEMEHTH, CIIAjAkE H 3aTC3aEhE)

¥IO¥TCTBO 3A JUAAKTIIYKO-METOAHYKO OCTBAPIIBAIGE ITPOI'PAMA

Ha no4eTiy cBaKe TEME YYEHHKE YIIO3NATH ¢4 IWJBEBHMA M HCXOIMMA, IIAHOM PAAd H HAUHMHHMA OLICH:HBALA.
[IpenMeT ce peanHsyje Kpo3 TEOPH|CKY HACTABY W BeXOe ¥ YUHOHHIH M CIICUHJATH30BAHO] YUYHOHMIH.
[lpunaHKOM OCTBAPHBAI:A MPOrpamMa BekOM ofcibee ce Aenu ma rpyne go 15 yuenuxa. [lpemopyka y
OpraHH3alfji HACTABE j€ a C& HANIMEHWYHO [0 HEAe baMa Peainiyje ABoYac TEOPHjcKe HACTABE, OAHOCHO
oBouac BexkOu. [IpeHopyuenn Opoj yacosa HO Temama je cneachn:

« Craupapausaudja v Tonepanuje (13)

» Pa3nojuBH B HepasnBojHBH cnojesH (30)

« Enementn oOpTHOr KpeTama (15)

s Ilpenocunnu cHare (10).

[Npunukom peanuzaliiije TeMa OCHOHHTH Ce HA NPEeJ3Haka YUSHAKA H3 MaTeMaTHKe, MEXAHKe, MAlIHHCKIX
marepujana. I[lpemopyka je na ce npunukoM OCTBapuBama nporpama mspabyjy samaum xojun he ce
MPUMELHBATH ¥ NPAKTHYHO] HACTABH KW CTPYUHHM npeimetuma. MucuerupaTit Ha cHCTEMATHYHOCTH W
NpHMEHN CTEUSHHX 3HAMA ¥ MPAKCH.

Ja camocTanHe BexOe yUEHMKA MOTPEOHO j¢ MpHIpeMATH noTpedHe MAIUMHCKE Aenose u eneMente, [lpemnor
TeMa caMocTaNHHX Bex6H je enenetin:

Tonepanmuje v HaNTETaBE

Mepere 1 KOTPONIA AYHHHCKHX Mepa

OunTaRamke 03HAKE HABOja Ha LIPTEKY

IMTpeno3nasame BpCTE 3aBPTH:CRA, HABPTKH M KJbY4eBa

DopMuparse 3aBpTatbeke Bele ( noAelleHa, HeoelleHa, ...}

OnpefjiBatbe MOMEHTA NIPUTE3aa 3ABPTARCKE BE3e

IIpeno3nasare BpPCTA 39KOBHLA

dopMHpatke 3aKOBAHOT Coja

OnpefjnBame KPYTOCTH OHpYTe

0.  Onpebusaise cTaHAapAHUX AMMEH3HjA CNOjA OCTBAPEHOr KIMHOM H (JOPMIpatLe croja
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11, Tlpeno3Hagame BpCTE KOTNBAJHMX Newaja, n300p Nexaja v OSHMTABAES O311AKe JICHKAaja 11a UpTeHy

12.  IlpenosHapamwe Bpcte CIOJHHLEA

13.  Oxpebupathe IPEHOCHOT OJHOCA MPEHOCHHUKA CHATE

14.  Onpebhitparme OCHOBHHX reOMETPHCKUX BENHYNHA UIHANPHYHOr 3YNIYACTOr Napa
15. OnpelhHBatbe CHIE 2aTe3aba PEMEHOT ITapa.

Ha6op Merona u ofnuxa paja 3a cBaky Temy oapeliyje HACTABHWK y 3aBHCHOCTH Of MACTABHUX Caapxaja,
cnocoOHOCTH W NoTpeda yYCHNKA, MaTepHjalHuX H OpyrHX yonosa. Kopuctutu BepOanne MeTome (MeTona
YCMEHOr M3Narama H AMjaNoika METOAd), METOAS ASMOHCTPALH]E, TEKCTYANHO-MIYCTPATHBHE METOIE.
[Ipennoxenn obnuun paga cy GporTATHN, pazl ¥ FPYIH, paj ¥ Napy, HHAHBAAYANHH pajl.

YII¥YTCTBO 3A ®OPMATUBHO H CYMATHBHO OLUEILUBAILE YUEHIIKA

Y HACTARM OPHJENTHCAHO] KA IOCTH3AMY MCXOOA IPATS CE M BPSAHY)Y MPOUSC HACTARE M Y4EHa, MOCTHTHY ha
yUeHHKa (IPoAYyKTH yyeiba) W conctaeHn pa, HactaBuik Tpefa KOHTHHYHPAHO Aa OpaTH HAMpeNaK YUeHHKa,
KOjH ¢e orfiefia ¥ HAuUMITy 1a KOjH YUEHHIH NapTHIMIHPajY, KaKko NPHKYIUba)y NoIaTKe, Kako apryMeHTyjy,
esanyupajy, aoxymentyjy uta. Jla 6u ppeauosame Ouno ofjexTHBHO H y QYHKUMjH yuelpa, MOTPedHO je
YCKJIAAHTH HHBOE HCXQa H Ha4HHE OlICHHBakA.

CymaTHBHO OUEHHBAKE j€ BpeIHOBakE: MocTHIHyNa y9eHnKka Ha Kpajy cBake peanusosare Teme. CymaTtnsHe
olieHe ce RoBHjajy U3 KOHTPONHHX WM NHCMEHNX PANIOBa, TECTOBA, YCMEUOr HCNUTHRARE, CAMOCTATIHUX WK
TPYIMHUX PajoBa YUCHHKA.

VY dopMaTHBHOM BPEOHOBAKY HACTABHMK OM TpeDano Aa NpoOMOBHIUE IPYIIHH AWJAN0T, I KOPACTH NHTAHKA
Nla Gu redeprcac nouatke U3 haukux uieja, and | [a IOMOrHE pa3eoj faukux naeja, naje yueHUIUMa [IOBPATHE
nHdopManmje, a nMoBparHe uMHOpMaUHje A0OHjEHE O YYeHHKa KOPHCTH Oa HPHIATOAM HOOYJaBaILe,
oxpabpyje yueHHKe Ja Ouekyjy KBanutTeT csor pana. Mibop mucTpyMenta 3a (GOPMATHBHO BPeIHOBAMLE
3aBHCH O BPCTE AKTHBHOCTH KOja ¢ BpefHyje.



Hasue npenmera:
[oauusu dony
HacoBa.

| Pazpen:
[[nmeBu yuema:

EJEKTPOTEXHUKA U EJIEKTPOHUKA
Teopuja: 70
Yno3HaBame OCHOBHHX 3aKOHA M MIPHHIIKTIA SJICKTPOTEXHHKE W

gexbe: 0

MPaKTHYHA Onok nacrasa:(

Hacraa:0

€JIeKTPOHHMKE Ha KOjUMa ce 3aCHHUBA pajl MaluMHa 1 ypehaja

Yrno3naBame KOHCTPYKIMjE, HAYHHA Pajla U pajIHHX KapaKTepHCTHKA

MOTOpa, reHeparopa, TpaHcopmaropa, HOCTpojerba 3a IPeHoC eHepruje u
ypehaja eekTpOHHKE KOjH ce TPUMEHbY]Y Y MalllHHCTBY

C’[‘Hua}he 3Hamba O OCHOBHHM 1[0jmosuma 13 odiacTi CHEKTPHYHHX

Meperba, OBJlaaBambe BelTHHaMaKopHIThema pa3sTHIuTHX MEPHHUX
MHCTpyMeHarta H npudopa HeONX0AHHX 3a pajl y3pa3BHjaie HaBHKa 3a
4yBatbe 3/IpaB.ba U [PUJIpKaBarbe Mepa 3allTHTe Ha pary

TEMA HCXOHU KJbYYHHU I[TOIMOBU
ITo 3aBpmerky Teme yueHHK he Outh y CAJIP2KAJA
cTamy Ja:
Enexrpocratnka e objacHu nojam HaenekTpucanor tenau | o CTpykTypa Matepuje

Kynonos 3akon

ofjacHH MojaM eJIeKTPOCTATHYKOT 10Jba
JAeuHuIIe jAYHHY eleKTPHYHOL 110Jba,
€JIEKTPUYHH [OTEHIMjall 1 HAallOH
objacHH pazauKy u3Mel)y mpoBogHHKA
M H30J1aTOpa Y eNEKTPOCTATHIKOM
MoJbY

o0jacHN KananuTeT KOHJIeH3aTopa

ITpoBoaHULIH, NOJIYITPOBOAHUIH
1 H30J1aTOpH

ITojam HaenexTpucaHor Tena.
KonnunHa enexrpuuurera,
neUHALja ¥ JeaMHHLE;

Ilojam eneKTpH4HOTr 110Jba
Cuite y eeKTPUYHOM T1OJBY
Kynonog 3axon. Enexrpuunu
MOTEHIHjall ¥ eNeKTPUYHU HATIOH
Ilojam KanaHTHBHOCTH.
Kanauurusnoct rogactor
Konensaropa. [lapanento,
PE/IHO Be3HBaH:e KOHICH3aTopa.

JenHocmepHe cTpyje
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ofjacHH 10jaM jeIHOCMEpHE CTpYje
neHHHIIE jauHHy, CMep eNeKTPUYHE
crpyje

nedHHHIIE eTeKTPUYHY OTIOPHOCT
o6jacHn OMOB 3aKOH

pasiHKyje eleMeHTe eIeKTPHYHOT KoJla
objacHu nipBu K apyru Kupxodor
38K0H

oGjacuu 1lynoB 3akoH

o0jacHH 10jaM eleKTpHYHE CHare
ofjacHH 1I0jMOBE EIICKTPHYHH
TeHEepaTop U eleKTPOMOTOPHA CHIIA
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[Tojam jenHOCMEpHE CTpYje
JaunHa enekTpHuHe cTpyje
[Tojam enekTpH4HOr KOJIa
EneMeHTH eneKTpUYHOT KOMa
Enexrpnuna oTnopHocr.
OTnopHOCT MPOBO/IHHKA.
OMOB 3aKOH.

IIpeu Kupxodos 3akon
Hpyru Kupxo(os 3akoH
IlysoB 3akoH. Enextpuuna cHara
EnexTpuunu reHeparop

Enexrpomarnerusam

paINKyje MArHETHO [10/b€ HMarHeTHy
HHIYKIH]V

ofjacHy MarHeTHH (IIyKc

nedunuiu DapajiejeB 3aKoH

00jacHU CaMOMHAYKIH]Y

Ilojam MarHeTHOr IoJba
MarseTHa cBOjCTBa MaTepHje
MarseTHa HHAYKIHjal MarHeTHH
hayke

EnextpomartHeTHa HHAYyKilHja
Enexrpomarserna cuna
CamouHayKIHja

Hansmenuyne ctpyje

objacuu paszmuky usmeby jenHocmepre
1 HAU3MEHHUHE CTpyje

objacHn mapaMeTpeHaHn3MEHHIHHX
BCJIHYHHA

OCHOBHM TTapamMeTpH
HAW3MEHHYHUX BEJIHYUHHA:
TPEHYTHa BPEHOCT,
CpembaBpeHoOCT, eeKTHBHA




» paslMKyje eneMeHTe KoNa
HaW3MCHHYHE CTpYje

» 00jacHV HPHHUMI paja
TpaschopMatopa

BPEAHOCT, {AMIINHTY AA, NEPHOAA,
taza u moyeTHa

» aza, yIeCTaHOCT, KPYXKHA
Y4eCcTaHOCT)

» ElleMeHTH ¥ KONy Hau3MeHWJHE
crpyje

+ OTIOPHHK ¥ KONYHAH3MEHUYHE
cTpyje

o Kanem y wony
HaH3MESHHYHECTpPY]e

+ Kounenzatop y xKony
Hau3MEHHYHE CTpYje

« [lpyvmusin paga TpaschopMaTepa

EnexTpoHuKa

» onxiue obpazoparse ITH croja

» 00jacHV WHBEP3HY H AHPEKTHY
nonapusawjy [TH enoja n nanpra n
00jacHM CTPYjHO — HAHOHCKY
xapakTepucTaky [TH cnoja

» Halpoju npoboje ITH croja

» Mabpoju BpCTe OHOAA H F-HXOBE
HajBaXHHje KAPAKTEPUCTHKE U
MpHMEHY

¢ HaupTta ¥ 00jacHH OCHOBHA
ENeKTPOHCKA KONA ¢a AHOAMA

» OIHIIE NIPHHIHH paga GHIONIAPHOT
TPaH3HCTOPa Ha MOASIY ¢a
3ajeJHHYKIM EMHTOPOM

» Mabpojy KapakTepHCTHKE TPaH3HCTOpa

» 00jacHU YNOTY HETATHBHE IOBPATHE
crpere y HojadapayAMa

¢ 00jaCHHIPYWHLKI paja peryxaTopa H
CEpBONOrOHa

» Bakyym y eNeKTpHYHOM H

MarHeTHOM HOJBY.

Karoana nee. llonynposoannim.

ITH cmoj.

Huone.

Tpaxszucropy.

OET.

Mocder.

TupucTopH.

HuTterpucana kona (BpcTe H

NPHHLHN paja)

+ HcHpasmsayn. (BpcTe W NPHHLMI
pana)

o CTabunusaTopH HanoHa

» [Tojaunparn, HpEMENa.

o Enextponcku renepatopu, Bpete
H NpHMEHa

« cHOBHA TOrMYKa KONa y
AYTOMATHLIH W PAYYHCKO]
TEXHHIIH.

+ Memopuje, BpeTe M HPHUMEHS,

» MUKpOIpollecopy H NpHMEHa.

+ OCHOBHE CMETHE H FBHXOBO
OTKNAMALE.

o WHgycTpujcku padyyHapH, BpcTe,
HPHHLAN paza, NpUMEHa.

» Perynartopu cepeo norosa,
TIPHHINI paja W IPHMEHA.
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EnexTpu4He MalmHHe v
ypebaju

» ODjacHM, TpUHUMN paga ¥ HpYMeEHY
ACHHXPOHHX MOTODH

s 00jacHy 0OPTHO MAarHeTHO NOJBE

» 00jaCHW NPHHILKAN paja i NpUMedy
CHHXPOHHMX MOTOPH

» 00jacHW pal reHepaTopa jenHOCMEPHE
cTpyje

e 00jacHu NPHHIHAI pPaja H IPUMEHY
KOMYTETOPHE MAIIHHE

» 00jacHM NPHHIIHN paja H NIPHUMEHY
CEPBO MOTOpPA

» O0jACHW NPHHILKN Pana H NPUMEHY
KOpauHHX MOTOpa

o 00jacHH NPHHLUMI pada ¥ TPHMERY:

* ACHHXpOHW MOTOPH (BpCTE,
TIPHHILHT Paja | TpHMEHA.

+ O0pTHO MarHETHO MOJBE.

o [lywrarke y pax, perynaitja
Op3KHe H MPOMEHA CMepa
ACHHXPOHOT MOTOpA.

+ CHHXpOHE MALIHHE, NPUHIHN
pana

+ TDenepatopu v MOTODH
jeanocMepHe cTpyje. [IpHHIKHD
paga W IpuMeHa.

s KoMyraTopHe MailiitHe.
[TpamMena.




— NpeKunava v pacTaniLava

— OCHTYpawa

— CKIOIKe

— OMMETANHHX pengja

— MEXAHH4YKE KOYHHUE

— TaxoTeHepaTopa

— ONTHYKKX M HHAYKTHBHHX AaBaya
MOZHIHje

— Jla YKTA eNeKTPUUHE CXeMe

Tpeknaasiu i pactTapsauu {
NPHHLHEI paja X HpHMEHa)

« Kpajimy npexuIayin H CeH30pH
o CuMOONH ¥ HHTALE

CCKTPHYIIHX CXEMa

3ainTura 0f yaapa
cTpyje

» CXBATH ONACHOCT OfI YAApa CTPYje

HaOpojH HajBaXKHUja AgjcTRA CTpYje

» Ha0pOJH HATMHE 3AWTHTE YOBEKA 01

yaapa cTpyje
NpHMEIbY{Y Mepe 3al0THTE Ha pagy

VTuHlaj enekTpUiHe cTpYyje Ha
9OBEKa,

OmnacHocT oa yzapa cTpyje
Mepe 3aiuTHTe Ha pagy
pyxcame npee NoMORH.

Enextputna mepetsa

I03HAje MepPHE HHCTPYMEHATE H
npubopa, Kao H Na4YUH BHXOBS
ynoptpede

pauyHa rpeliKe mpH Mepermy,
ancoNyTHY HPeNaTHBHYTPELIKY
pazHKyje aHanOrHeH U HTANHE
MEPHEHHCTPYMEHTE
HaMEPHOMHHCTPYMEHTY PA3IHKYje
HAMEHY elleMeHATA 3a
MOfIeIIABAE, 0UHTABALE H
MPAKIGY THBalLe

ogpehyje penocien paamH TPHIHKOM
Mepema

OUMTABA MEPEHy BPeNHOCT KOA
AHANOTTIHX H AHTHTAIHHX
MEPHHXHHCTPYMEHATA

OcHoBe eNeKTPUHHHX Meperha
Pauyn rpeinaxa

Mepeme JenHOCMEPHOT HAIOHA K
cTpyje

+ Mepeme OTNOPHOCTH OMMETPOM
+ Meperce oTnopHoOCTH KOA penHe,

HapaleNie H MeIOBHTE Be3e
OTNOPHHUKA

» [Iposepa OMoeBoT 3aKOHA
» [Iposepa npeor Kupxodosor

3aK0OHA
Iposepa apyror Kupxodgosor
3aKoHa

Mepetse cHare i OTNOPHOCTH
nomoliy ammnepmerpa H
BONTMETPA

Mepeme HaH3MSHHYHOT HANOHA
H CTpYje

YIIYTCTBO 3A JHAAKTHYKO-METOIHYKO OCTBAPHBAIBE IMPOTPAMA.

Ha moweTky cBake TeMe yUeHHKe YIIO3MAaTH ¢a HJBCBHMA W HCXOMHMA, INaHOM Paaa H NaYHHHMa OLICEhHBAEA,
[Tpeomer ce peanuzyje Kpo2: TCOPHJCKY HACTABY ¥ CIEUMJATHIOBAHO] YUMOHHLH NPH YEMY C€ OOCILCFLE HE
neny Ha rpyne. [IpenopyueHH Gpoj Yacosa HO TeMama je cnefiehu:

»  EnextpocraTnka (2 yaca)

» Jeanocmepue cTpyje (8 vacosa)
* EnextpomarHerusaM (4 yaca)
» Hawmzmennune ctpyje (8 yacoea)

* Enextponuxa (14 yacoea)

» EneKTpHYHE MAaIUHHE U ypehaj (4 qaca)
» 3awrtuTa op cTpyjHor yaapa (2 waca)

* EnexTptina mMepewa (28 vacoba).
[IpunHKOM peanH3aHMje TeMa OCIOHHTH ce Ma Npel3namna yueHuKa H3 Qu3HKe H MaTeMaTtHke. M360p MeToza
u o0nuKa paga 3a cBaKy TeMy oapellyje HACTARHHMK Y 3ABHCHOCTH Off HACTABHHX Caapaja, CIocoGHOCTH U
notpeba YueHHKa, MaTepHjallHUX U APYTHX yoioea. KopHeTHTH BepGanHe MeTofe (MeToAa YeMeHOT H3naraka
H OMjaolIKa MeToaa), MeTeAe JeMONCTpaltje, TeKCTyanHo-HayCTpaTHBHe MeTozle, NaboparopHjcke MeToze.
[pennoxens 00MULY pafa cy GpOHTANHN, AR ¥ TPYITH, pax ¥ napy, WHARBHAYATHE paj.




YIOYTCTRO 3A POPMATHBHO 1 CYMATHBRHO OLIEILHBAIGE YUEHHKA

Y HacTaBW OpPHjEHTHCaHO] Ka MOCTH3AY WCXOMA TIpaTe ce ¥ BpeAHYjY HPOMeS HacTaBe H yJeha, NoCTHrHyha
ydaeHuKa (MpofyKTH yuera) W concraeny pad. HacTasunk TpeGa KOHTHHYHPAHO Ja NPAaTH HaNpenak yueHka,
KOjH Ce OTIS/ia ¥ HAYMHY Ha KOjH YYCHWIH MapTHIHIHPA]Y, KaKO IPHKYIUBA]Y MOJaTKe, KaKo apryMeHTYjy,
eBaNyupajy, DokyMmeHTyjy uta. Ja On BpenHorame Ouno ofjexTveHO H ¥ ¢yHKUMjH yuema, moTpeGHO je
YCKNANHTH HHBOE MCXO/A W HAUMHE OTIEHHHBAHA.

CyMaTHBHO OIICIHHBAbE j€ BpeOHOBae HOCTHIHy a yUeHHKa Na Kpajy cBake peamuzoBaHe Teme. CyMaTHBHE
ouene ce 100Hjajy M3 KOHTPONHUX WM MHCMEHNX PagoBa, TECTOBA, YCMEHOT MCTTMTHBASE, CAMOCTANHUX HITH
CPYTHEX PaI0Ba VUCHHKA.

Y (opMaTHBHOM BpeAHOBalY HACTABHHK OW Tpebano Aa MpOMOBWILE TPYIIHH AHJANOT, Ja KOPHCTH NUTAHkA
na 61 reneprcac nofatke us hauknx waeja, anm W 1a NoMorHe paseo] haukux naeja, faje yueHWIUMa nosparme
HHpopMandje, a HOBpaTHe WH{poOpMallHje MOOHjeHE OF YYeHMKAa KOPHCTH Ia NPHIATGHH NOAYUaBaiLe,
oxpadpyje yueHHKe 1a OUSHY]y KBaNHTET CBOT pama. M30op mucTpymedTa 3a GOpMATHBHO BPEOHOBAME
3aBHCH Off BPCTE AKTHEHOCTH KOja ce BpeHYje.



Hasue npeamera: KOMIIJYTEPCKA 'PA®HKA

1. OCTBAPUBAIA OBPA3ZOBHO-BACIIUTHOT PAJA - OBJIMLIHA U TPAJAILE
Y taGenama je mpHKazaH roIMIIH (DOH/T YacoBa 3a CBaKH 00JIHK paja

1.1. TPEMA ILUIAHY U IPOTPAMY HACTABE U YUEIHA!

HACTABA
PA3PE]] Teopujcka Bex6e IIpaxTiyna Hacrasa y [TPAKCA | YKVIIHO
HacTaBa HacTapa 610Ky
11 0 105 0 0 0 105

1 5 "
[Moapasymesa peannsailijy HacTaBe Kpos TEOPHJCKY HACTABY. BexOe, NPaKTHUHY HACTaBY M HacTaBy y Onoky

1.2. NPEMA IINIAHY U ITPOI'PAMY HACTABE H YUYEIbA KAJIA CE PEAJIM3YJE 11O
JYAJTHOM MOJIEJTY?

HACTABA YUEE
PA3PE]] Teopujcka TpakTiyna Hacrapa y KPO3 YKYITHO
Bexbe *
HacTaBa HacTaBa 610Ky PAJT
I1 0 35 0 0 70 105

7 s
“VKOJIHKO ce [porpaM peanmsyje no JAyajlHoM Moeiry

* TloTpeDOHo je 1a 1mKona U Mmoco/iaBail IeTa/bHO HCTLUIAaHUPajy H YTBPJIe MECTO H HAYMH peaiu3alltje
HCXO0/1a, M YHECY HX ¥ IUIaH peainsauuje yuemba Kpos3 pai

2. HUJbEBH YUEIbA:

e (Ocnoco0ibaBame yUeHHKA 3a pazyMeBare 1 Kopuinheme MoryhHoct npesicraBibama
reoMETPHjCKHX Mozena noMohy payyHapa;
e Ogsnanasame npuHunumMa opranusaiije CAD codTeepa u yBexOaBame lHX0BOT KopHiThema;
e [Ipunpema 3a na/be oOpa3oBame 13 001aCcTH MOJIEINPahba MAIUMHCKHUX JIE/I0BA U CKIIONIOBA H
METO/IMKE KOHCTPYHCAA;
e [Ipumena 3Hama W3 TEXHHUKOT HpTamba Ha rpadMuKHM 3ajaluMa y3 Kopuinherbe pauynapa.

3. HA3UB U TPAJAILE MOJAYJIA IIPEIMETA

Pa3spen: JIpPYrH
Pen. HA3UB MOJIYJIA Tpajame Moayna
op (uacoBH)
1 I'pauuxe uucrpykuuje napeade 1 onepauuje 21
2 Cxuuupatbe 27
3 | U3panma TeXHUYKHX IpTEXKA 33
4 | [lppHumun Moaenupana 24
UCXOoU
HA3UB MOJIYJIA | Ilo 3aBpuierky momyia yuenuk he outa | KIbYUHHU ITOJMOBU CAJIPJKATA
y CTamy ja:
e 00jacHH MOjMOBE H MO/IeNy o OCHOBHH YHHHOLM rpadHUKOT
rpa(puuKor npHKazuBama nomohy pHKa3zuBama nomohy pauyHapa:
I'padmuxe pauyHapa — rpadMUKH TEPMUHAN

HHCTpYKLHje Hapenbe 1
ornepaiuje

e 00jacHH OCHOBHE elleMeHTe
KOMIIjyTepcKe rpajuke

e 00jacHu BpCTE M HAYMH pajia
MOBpAaTHHX clipera

— MOHHUTOp (KapakTepUCTHKE, BpCTe,
pe30IIyIHja., IyamHH MOHHTOPH),
[poLecopeka jeIMHKLA,

— rpafuuka MeMopHja,




NPHKAKE HAYTHH Pafia NOBPATHHX
crpera momohy pauyHapa

ofjacum mojam rpaduyxor Hpo3opa,
[PO30Pa KOMAHIH, Mpo3opa
uHtpopMalImja, Kypcopa, MeHHja,
MOAOEA H NOAMOAGRA

HPHKaXKe OCHOBHE eleMeHTe

KOMITjyTepcke rpadvike Ha padyHapy

« nanene rpadudke onepanuje
« HPUMEH:YjE Onepalyje

TpaHCPOPMALH]a HA padyHapy
npUMERYje rpafuuke WHCTPYKIHjE
Ha padynapy

npumersyje rpadguure Hapenbe Ha
pariyHapy

onmwe Kapaxtepuctire CAD
HaKera M werope moryhHoctu
KOPHCTH HITephejc

& KOPHCTH INABHH MCHH, ANeTe

anara, HaBHTALlMja, HPOROPH
KOPHCTH (ajiioee

HpHKa3yje MOJENEe Ha padyHapy
uzadepe objexar

NOAECIIABA CHCTEME

— ypehajy 3a kOMyHUKAIH]Y
KOPUCHHK padyHap (TacTaTypa,
MMIU, rpagmsKa Tabna, wraMmayw,
NIOTEPH, TPOAKMEUIHOHY CKEHEPH
HTO.)

e (JCHOBHH ENEMEHTH KOMIOJyTEPCKe
rpaduixe:

— KOMHjyTEPCKH 3allHC JIMKORA,

afpecHparse TAYAKA Ha eKpany,

— NonymaBame rpaduyke MeMopHje,

— BEKTOPCKH W PACTEPCKH EKPaHH,

MEHALE CAAPKaja MEMOPHjE,

rpafpHYKH MOJENH THKOBA,

MATEMATHIKH MONENH THKORA,

KOPUCHHYKH IIpOrpamM (user-

interface).

« [lospaTHe cnpere: pauyHap-eKpaH,
TAacTaTypa-padyHap, KOPUCHHK
TACTATYPa, EKPaH-KOPHCHHK.

o I'padHyxs npo3op, Npo3op KOMAH/H,
Mpo30p HHGOpMaja, Kypcop, MeHH,
MOJOBH W HOAMOAOBH.

« 'padHuke onmepanyje

« Tpandopmanunje (Tpancnamnmuja,
porallja), ckanupame, pedinekcyja,
WHBEP3Mja KOOPIHHATITH CHCTEMH,
clieHa, Tpynucarse ¥ Gpricarse.

« I'paduuke HHCTpYKIHjE!

— 3yMHpame,

— KNWMOBAE,

— IPO30OPH,

— Dojeme,

— CKpHBEHE NHHHUje H MOBPIIH

» I'paduuxe wapente:

— KOMaHHN je3NK,

— eMTOpCcKe Hapende,

— NMCALE W CTOPHHPAELE MPorpamMa,

— CHHTAKCA W MPOrpaMHpatse,

» W3BPIUHE ¥ KOHTPONHE Hapenbe.

s Kapaxrepnernke u moryhuoct CAD
maKeTa

» KopucHuuku naTepdEjc

e I'nasny Mely, manere anara,
HABHTralllja, Mpo30pH

+ Pan ca dajmosuma

o Tpuras monena, usGop ofjexara,
MIOACIIABAE CHCTEMA.

CkHIppame

Kpeupa cKHLle ¥ nporecy
MOJCITHpama {oprauH3anmja).

» KOPHCTHM KOMaHZE 33 CKHUHPae
& KOPHCTH OrpaHBMesa y CKUIlaMa
» HPHMCH:Yje onepaluje Haa

ofjexTama:
HPHMEH:Y]e CKHIIHPAE:E TPHMEHOM
CTaHIAPIHHX obanKa

e YNora cKHLE ¥ poLecy MOAeNHparsa
{opranuzaimja).

« Kpeupame cknua.

« KomaHne 3a crurupatse:

» Jluanja (Straight), kpy:KHHIA
(Circle), nparoyraonuk (Rectangle),
saobieeme (Fillet), cnnajnoBH
{Spline).




Bpuicaibe cerMerara, NpechyKasarme
{Mirror), odceT nTaHala eneMeHaTa
(Offset Chain), HpojeKkTOBaHE HBHIIA
W NOBPIIWHA, TEKCT ¥ CKHLH,
KoHcTpyKunoHe naHMje (Toggle
Constructiomn).

« OrpaHnvera y CKHIAMA:
+ [eoMeTpujcka oOTpaHHYCH:A,

orpaupiersa nyxnne. Tauke
npusnadewa. Pagne papai. Cliboard
dyHKUIMjE.

Ocrale KOMaHZAE 38 CKUIWPAE -
onepaunuje Hal objexTUMa:
BrirecTpyKo konpare,
TpaHcopMalije y paBHH,
TpaHcaanuja odjexra.

CKHIHpam:e IPHMEHOM CTAHAAPAHUX
o0mHKa

lflspa,ﬂ.a TEXHHYKHX

prexa

KPeHpa UPTexRe
HPHMEYje AONABame MOTISAA
KOpHCTH MOANPHKORAE TOrNeaa
HPHMEH:Yje¢ MpojeKije
TpUMEYje MpeceKe

KOPHCTH ROJARA:E AETAKA

KOTHPA eleMeHTe NpeMa
CTAHAAPAMMA TEXHHUKOT UPTaka
yHece 03HaKe 34 TONEpaHuje Ha
TEeXHHYKHM IPTEKHMA

THTA TEXHHUKE LpTexKe, AHATHNPa
HX, JHCKYTYj€, YOUaBa Ipelike |
HCHPABIbA WX

& CKHIMDPA H HAPTA HENOBE Y [peceKy
= HallpTa IpeAMETe Koju ce odpahyjy

noCTymiMa py4ne o0paae Ha
OCHOBY IO3HATHX TEXHHUKIX
LpTeRa

HarpTa npefAMeTe Koju ce oGpahyjy
HOCTYNIIHMA pyJHe 0Gpaze npema
330aTaTHM IMMEH3MjaMa

& onpema uprexe
« reHepuine Tadbnune(template)
* MOZn(uKyje Tabnvne

Kpeupamwe nprexa.
Jonasame Hornena
Mpojexumje
TIpecenn
Moandurorame nornena
Jonarame nerama:
— KOTHpAame
— OCHE JMHHUjE
— OCTand noMohiHY eneMeHTH
— MomMHKOBaKE MMOMOhHHX
enemMeHara.
Onpema nprexa:

* OKBHD M TaGIHMa (paIMoONHYKa ¥

CKJIOTIHA)

TeHepucame Tabnune
Moaudukaumja rabnune

KoTtuparse enemeHara

OzHake 3a ToNepanumje

TexHudKy Uprex npeaMeTa Koju ce
oGpaljyjy mocTymnuMa pyuHe odpasie
(cTpyrame cnoJballbNX MOBPIMAHEA,
rNOAALE PARHWX NOBPUINHA)

TIpHHUHH MoJeNHpakba

» o0jacHH mojaM MOAETIMpama
« ofjjacHu nojam W CBPXY MOZEeNa
e nedunHIne OONHK HPHMEHOM

codreepa

JHMEH3HOHHIUE IE0 IPHMEHOM
codreepa

ofjacHl HojamM MpEeXHHX,
HOBPIOWHCKHX H 3aHPEMHHCKHX
MOJENA Y PABHH H IPOCTOPY
MOJENHpA MPEXHE, NOBPIIHHCKE H

OcHOBHH NOJMOBH: AeHHHIIA]E H
cBpxa Mofena, Aedunvicarse obnuka,
MOACTHPaE, THMEHZHOHHCARE
Mpe:xuR, TOBPIIMHCKH 4
3AlPeMHHCKH MOJEITH TENa ¥ PaBHH U
TPOCTOPY

T'paHHYHH U XUOPHIHY 3aNPEMUHCKY
MOAEIH




FANPEMUHCKE MOJEIE ¥ PABHA 1
IpOCTOPY
« oBjacHM mojaM TPaAHHYHUX H
XUGPHAHKX 3ATPEMUHCKUX MOJENA
* MOJENHpa rpaHuYIe ¥ XHOPHIHE
AMPEMHHCKE MOJETE

YIVYTCTBO 3A IMIJAKTHYKO-METOAHYKO OCTBAPHBAIGE NPOIPAMA

Ha noueTky cBakor MOIyNa yYeHHKe YIIOZHATH ¢4 UH/BEBHMA H HCXOAMMA HACTABE, ONHOCHO YYeha, HITAaHOM
pana # HaYMHUMA OCHHBALA.

Mpeamet ce peannsyje kpo3 exbe y pauyHapckoM kaGuHeTy. [IpHIMKOM OCTBapHBaHa NPOTPAMA ONEIHEH:E
¢e mend wa rpyne 3o 15 yuennka.

Y Toky peanusaumje MOAYAa OCIOHMTH €& HA NpEARHAKA YYCHMKA W3 TeXHUuUKor uprama. HacrasHuk
npunpeMa noTpebue eneMente 3a pexOy, AeMOTICTPHPA pal Ma pauyHapy, HpaTH pajl YUeHHKaA Ma paamoM
MECTY M YKa3yj€ HA TPelKe Npy pafy. Paaue 3aaaTke BEIMBATH 33 KOHKPETHY MAUIWHCKY TIPAKCY.

H36op Metona 0 o6nuKa pana 3a CBaku MoAyn oapeljyje HACTABHMK ¥ 3aBHCHOCTH O/l HACTABHHX calpkaja,
cHOCcOOHOCTH H moTpeOa yueHNKa, MaTCPRJaNARX H OpyTux yenoea. Kopuctuty Bepbanne metome (MeToma
YCMEHOF UNArawa W AWJANTOLIKA METOAA), METOAE AEMOHCTpAalMje, TEKCTYAMHO-UNYCTPATUBHE METOAE.
[pennoxkenn o6munu paga ¢y GpoHTANIN, paj ¥ TPYIH, Paa y Napy, MHIHBHAYANNH paj,

YxoNuKo ¢¢ NporpaM peaiuiyje mo OyajamoM Momeny moTpefHO j& Ja IKONa H MOCHOHABALl JETATEHO
UCILAHHPAjY W YTBPJIE MECTO H HAUWH PEalH3allije HCXONA, U YHECY UX Y ITaH Peanusalije yuetha Kpos paj,
[IpenopyKa je a ce yuere Kpo3 pan peaiusyje NPHMEHOM caBpeMeHe pauyHapcKe oHpeMe H oarosapajyhinx
KoMnjyTepckux nporpama. Taxole, npenopyka y opraHu2ailiji HACTABE je Ja c& CBAKE APYre Henelne
peanuzyje JBOYAC HACTABE BEXKOH ¥ MIKOJICKOM paudyHapcKoM KabuHeTy.

YMYTCTBO 3A ®OPMATHBHO H CYMATHUBHO OLIEELHUBAIGE YYEHHKA

Y HacTaBH OPHJEHTHCAHO] Ka AOCTHIAKY HCXOAA NPATE C& W BPEAHY]Y NPOLEC HACTABE W YUEH:a, MOCTHTHYfia
YUeHHKa (MPOAYKTH YYeka) H CONCTREHH pall, HacTaBHHK Tpe6a KOHTHHYHPAHO J1a NPATH HallpeIaK YIeHUKa,
KOJH c€ OTJiela ¥ HAYWHY Ha KOjH YHeHWUH NapTHUMIHPA]Y, KaKO NPUKYILUbAjy [OJaTKe, KAKO apryMeHTy)y,
epanyupajy, JokymeHtyjy ura. Ja Gn wpeadosame Ouio ofjextHBHO # ¥ GYHKUNjR ydewa, notpeduo je
YCKIIAAHTH HHBOE HCXOJA H HAYHHE OUCHHBAKA.

CyMaTHBHO OLCILHBAKE j€ BPpeOHOBaIbe NOCTHIHYHA YUeHHKA Ha Kpajy CBake peammsosane TeMe, CyMarnsHe
OLeHe ce N00K]jajy U3 KOHTPOMHUX HIH MHCMEHUX PaloBa, TECTOBA, YCMEHOT UCAMTURAA, CAMOCTATHUX WK
IPYIHHUX Pai0Ba YICHHKA.

Y QopMaTUBROM BPEAROBARLY HACTABHHK OH Tpebano Aa MpOMOBMIIE MPYITHM AHJAROr, 13 KOPHCTH NHTAMKA
Ja OH reHepHca0 MOJATKE M3 hauKHX UAja, allH H Ja IOMOTHE pa3po] haukux Haeja, naje yaeHHLHMA TIOBPATHE
nudopMaumje, a NMOBpaTHE HH(popMaque DoGnjeHe o4 YYEHHKA KOPHCTH O3 HPWIATOAM NOAYHABAIGE,
oxpalpyje yueHuke na ouemy]y kBanuter ceor paga. MaGop uHCTpyMeuta 3a (GOPMATHBHO BpEeAHOBAHE
3aBHCH O BPCTE aKTHBIIOCTH KOja ce Bpe/IHYje.

YxoNuKo e NMporpaM peasHIyje MmO XyamnmomM MOMETY HACTABHHK/HHCTPYKTOP IpOBEpaBa Ja M je
NOCTOABAL H2BPIIHO MPOLEHY PUIHKA HA PATHOM MECTY Ha KOME pajle MIAAH U Ja 1M j& W3BeO YBOIHY 0OYKY
MIaaHX o 6e30eAmOCTH W 3ApaBby Ha pany.



 Hasus npeamera:
[omummss GoHx
| HacoBa:
Paspe:
LlnsbeBn yuema:

_TEXHOJIOTHJA MAIIWUHCKE OBPAJE

Teopuja: 70

apyrn

| BexGe: 0

NnpaKTH4YHa
nacrasa:(

| 610K nHacraga:30

— Cruname OCHOBHHX 3Hara 0 00paJHUM CHCTEMHMAa U npoliecuma obpane
Ha YHHBEP3aJIHUM MallHHAMAa ajaTkama

— Crunarme OCHOBHHX 3Hara O YHHBEP3aJHUM MalllHHaMa ajnaTKaMa

= CTHI_laH:e OCHOBHHX 3Hamba H BCIHITHHA O KDMﬂijCpCKH yhpapjbaHHM

MalliHaMa aJlaTkama

— Crunarmse BemTrHa kopumhema u nojemapama KY mammuna
—  Cruuame OCHOBHHX 3HaHa 0 Mepama 0e30e/IHOCTH | 3/ipaBJba Ha pajly

TEMA

UCXOU
[To zaBpimerky Teme yueHHK he 6uth y
CTaby aa:

KIbYYHHU [TOJIMOBU CAJIPKAJA

YBoJ1 y TeXHONOTH]Y
obpane

e o0jacHM NojaM NMPOM3BO/IbE

oGjacHu nojam oOpajHOr cUCTEMA
HaBelle KapaKTepHCTHKe 00paIHHX
cHcTeMa

objacHu nojam npoueca y
MeTanonpepallHBauKoj HHIYCTPH|H
HaBe/Ie BPCTY Ipoleca y
MeTanonpepaljuBauKoj HHAYCTPHjH
HHXOBE KapaKTepPHUCTHKE

oBjacHH HAYMHE OpraHu3allKje paja y
POH3BO/IILH

ITojam mpou3BoaHe

OO6paauu cucremMu

Opranusaiinja paja y npou3BoImbH
Ilponiecu y metanonpepaljupatikoj
HHJIYCTPH]H: [IPOU3BOIHH,
TEXHOJIOMIKK H 0OpajiHu 1poLec

. o 0

Mepe Ge3beHoCcTH H
3/IpaBJba Ha paiy

JIETEKTYje BPCTE ONACHOCTH

HaBejie Mepe 0e30eIHOCTH U 3/ipaBJba Ha
pany

oGjacHu 3Hauaj crpoBohema Mepa
6e30eAHOCTH W 3paBiha HA PaLy
KOPHCTH CpeJICTRA 3allTHTE Ha paiy

e OnacHoOCTH HA PaHOM MECTY

o Jluuna cpejicTBa 3alUTHTE HA pa1y

o [Ipapuinnk o 6e36eHOCTH H
3/paBIbY HA Pasly 3a PyKOBathe
YHHBEP3aJTHUM 00paJHuM
CHCTEMHMMA

Texomnoruja oGpane
pesarbeM

o0jacau MeTozie hopMHparka MOBPIITHHE
npu 06pajiu pesameM

objacHu HaYuH GOPMUparsa CTPYTOTHHE
U IEHE BpCTe

HABE/IC CHJIC M TEMIIEPATYPE pe3ama
objachu yrory cpejictapa 3a xiaherme 1
HO/IMA3UBAE

o0jacHH OCHOBHE KapaKTePHCTHKE
obpajie cTpyrameM, TI0IambeM,
OyniemeM 1 OpyIemneM

oGjacHH KpeTama Ha YHHUBEP3aIHUM
MalnHaMa anaTkama MpH Mporiecy
dopmupaiba CTPYroTHHe

HaBe/Ie BPCTE aiarta

OTHIIIE TEOMETPH]y anara

HaBesIe BpeTe nmoMohnux npudopa
HaBeJle elleMeHTe pexxuma obpae
pesameM

e Merosne popMHEparka MoBpINHHE

1pH 00pajii pe3areM

[Iporiec HacTajama CTPYroTHHE

Bpcre cTpyrorune

Cusnie u TemMneparype pesama

Cpencrtra 3a xnaheme u

N0AMAa3HBambE

e OOpana cTpyramem., Iio1ameM.,
OymemeM 1 OpylemeM

e Bpcre kperama Ha YHHBEP3ATHUM

MalllHHaMa ajlaTkaMa ¥y HHJbY

(opmuparsa CTpyroTHHE

Bpcre anara u lBHXOBA reoMeTpHja

Marepujanu pe3Hux anaTa

Bpete nomohaux npudopa

Enementn pexxuma obpajie

* & = 9

. * 9 »

YHuBep3anne Mamune
anarke

o0jacHN TEXHHYKE KapaKTePHCTHKE
CTPYroBa, rjojanuua, Oymuimna u
opycunma

» Bpcre ynnsep3annux mMammHa
aIaTKu

e OCHOBHH TMOJICKJIONOBH
YHHBEP3AITHHX MAIIHHA AJIaTKH




& HABEAE OCHOBHE AENOBE, CKIIOTIORBE H o Kunemarixa pezara

MOACKIIOIOBE YHABCPIAMHHX MAalllTHHA YHHBCP3ANHHX MAlllHHAA aJIATKH
ANATKH o Aparnm 3a obpany pesamem

+ ofjacHM HAYHH PANa YHHBEPIAMHUX o [Tomolinu npubopu 3a
MallvHa alaTKH YIIHBCP3ANHC MAITHAE ANATKE

+ oaalepe yHHBEPIANHY MALIMHY ANATKY

o onabepe anat H noMohHu mpudop

» 00jacHH BAXKHOCT H 3HAY4] OOPKABasa
PANHOr MECTA YPeAHHM

YBOH ¥ KOMIJYTEpCKH | » OMHLIE CTPYKTYPY KOMIjYTEPCKH o CTIpyKTypa KOMIjYTEPCKH
yApaBibale MAalTHHe YNPABLAHRX MAIHHA YHPABRJEAHHX MaLTHA
anarke « 00jacli HauMH paia KOMIIj Y TePCKH » [IpHOIHD paja KoMy TEPCKH
YHPABJBAHHX MAUTHHA YNpaB/baHAX MALIHHA
+ Hameje Hocuoue uudopmarnuja + OCHOBHa KpeTarha KOMIjyTEPCKH
KOMITjYTEPCKH YTIPAB/haHHX MAILHIA YIpapJbalAX MalluHa
& NOAECH KOMITjYTEPCKH YNIPARLAHY « Hocuonm wadopMannja.
MaUIHHY ¥ PaJHH PEXHM » [lofeinapare U MyLWTAELE ¥ paj
* [IOKPEHE KOMHjYTCPEKH YIIPABJLaHY KY
MalITHHY MAILIHHE HA OCHOBY roTORE
+ YTBPAM TAUNOCT H3pade TEXITHYKO
* [IOJECH KOMITjYTEPCKH YTIPARILAHY TEXHONOWKE AOKYMEHTALHR]E.

MaHIMHY Y LHJbY H3paje Ta4HuX Aelora | e YTeplinbame TadnocTy wipage u
AEONXOIRE KOPEKIHjE ¥
nofernasareuma KY Maliune y
IHIBY

H3paze TaYHKX JENOEA,

YII¥TCTBO 3A JTHAAKTHYKO-METOJHYKO OCTBAPHBAILE ITIPOTPAMA
Ha moqeTky cBake TeMe YHEHHKS YNOIHATH ¢a LWLEBHMA M HCXOOMMA, NIAHOM paja U HAMHHHAMA OLCHMWBaHA,
TeopHjcka HACTABA MPEAMETA € peanusyje Y YMHOHHLM NpH YeMy ce ofie/beke He Aend Ha rpyne. Bnok HacTaea ce
peanuzyje y paIMOHHLIM HIH NPOHEEOAHOM NOrOHY. ¥ TOKY OCTBAPHBAMKGA HACTABE ¥ OIIOKY Ofle/betbe ce AenH Ha [pyTe
1o 10 yueHuka.
[Mpenopyuenu 6poj Hacosa No Temama je cnepehu:
+  Vpoa y TexHonorujy oSpaze (4 yaca)
*  Mepe BeabeanocTy v 3apasia Ha pany (4 uaca)
» TexHonornja oGpage pezames (30 uyacora)
+  Vuupepzwine MawMHe anatke (28 dacopa)
*  VYRoA ¥ KOMNjYTEPCKH YMPaBbaHe MALUKMHE anaTke (4 yaca Teoprjcke nacrase + 30 sacora nacrase y Hnoky).
[MpunvkoM peanuzalMje TemMa OCICHHTH ce HAa NPE/ZHALA YHEHHWKA W3 eKOonorvje M 3aliTHTe HUBOTHE CpeiMHe,
TEXHUHKOT LPTabbd, MALIMHCKMX MaTepujana, Mexanmke, Mabop metopa » ofmmka pana 3a c¢Baky Temy onpebyje
HACTABHHWK ¥ 3ABHEHOCTH OA HACTaBHMX €aapKaja, cnocobHOETH M Novpeda yucHHKa, MATCPHMjanndX B APYPHX YCAOBRa,
Kopuctita epbante MeTope (METO1a YCMEHOT HAJIaraka M AHJANoLIKA METOAA), METOAE AEMOHCTPALIH}E, TEKCTYATHO-
unycrpatneHe metoae. [peanoxenu obnuum pana cy GpoHTanHy, pas y Cpynu, pad y napy, HHAHBHIYanHU pai.

YII¥TCTBO 3A GOPMATHBHO H CYMATHBHO OLIEILHBAILE YUEHHKA

'V HACTABM OPHMjEHTHCAHO) Ka AOCTH3AMY MCXOA NpaTe ce W BPeAHYjy Npoliec HACTABE M yHea, nocTurHyha yueHuka
(NpoayKTH YuEHa) B CONCTBEHH pal. HacTasuuk Tpela KOHTHHYHPAHO A3 NPaTH HANPEAAK YHCHUKA, KOjH CC OFNeaa y
HAYKHY HA KOjH YUeHHUM NapTHUMNHPAjy, KAKO NPMKYN/bAjy NOpaTKe, KAKO APryMEeHTY]Y, eBanyupajy, AOKYMEHTY]Y
uta. Jla Gu BpeanoBame Suino 00jeKTHBHO W Y DYHKIMM yHerwa, NOTPEOHO je YCKNAIHTH HHBOS UCXOAA M HAMHHE
OLEHHEBALA.

CyMaTHEHO oliek:HBaK:e je BpefHOBakhe NocTHrHyha yueHHKa Ha Kpajy cBake peanusosaHe Teme. CyMaTHEHE OLEHe ce
noGMjajy U3 KOHTPONHHUX WIH NHCMEHHX PaJoBa, TECTOBA, YCMEHOT HCMHTHBARA, CAMOCTANIHUX WIH TPYNHHX PAROBA
YHEHHKA, Y npoucey OLCHHBAKA HACTARE ¥ BAOKY MOME/LHO j& KOPHCTHTH AHCBHHK PANA YUCHHUKA,

Y dropmaTHRHOM BpeAHOBAKY HACTABHUK GWM TpeGano Aa NpOMOBMILE [PYNHH AMjAncr, Aa KOPMCTH NHTaka aa Ou
FEHEPUCAO NOBATKE M3 Haukux Magja, anW M a3 nomMorHe paseoj haukux naeja, naje yusenuuuma noepatHe nadopmaumje,
a noepaThe nadopMalmje Aobujene 0 YuEHHKA KOPHUCTH A NPURAroaH NOAYuaRake, 0Xpabpyje yueHnke aa ougmwyjy
KBasuTeT cBor pana. M3Gop uncTpymenTa 3a OpPMATHBHO BPEeAHOBAILE 3ABHCH 0] BPCTE aKTHBHOCTH KOja ce BpeaHyje.



Hasue npeamera: MEPEIBE 1 KOHTPOJIA KBAJIMTETA

1. OCTBAPUBAIbLA OBPA30OBHO-BACIIMTHOI PAJIA - OBJIMLA U TPAJAILE

HACTABA
PA3PEJ( Teopujcka Bextbe Ilpaktiana | Hacrasay | IIPAKCA VKYITHO
HacTapa HacTasa 610Ky
11 35 35 0 0 0 70

Hanmomena: y tabenu je mpukaza rojuintb| (hoH/1 yacoBa 3a CBaku o0IMK paja

2. IMJbEBHU YUYEIbA:

e (runame 3HabLa 0 YII03H H 31{a'{ajy TEXHHYKE KOHTPOJIC

3. HA3UB U TPAJAILE MOJIVYJIA IIPEJIMETA

CrHiarme 3Hama 0 MeTo/laMa H TEXHHUKaMa y OCTBapHBamy KBATUTETA IIPOU3RO/IA
pﬂ'.iB[r'ljﬁH:C CI'IOCOGHOCTP[ 3d MPHMCHY 3HAaka 0 MCPCHLY Y ITPAKCH

PasBujatbe ocehaja 3a Ta4HOCT U3pajie paJHUX NpeJMeTa NpeMa TEXHHYKO] J0KYMeHTaIH]!
PasBHjare OArOBOPHOCTH 33 H3BPLIABALE MOCTAB/BCHHX 3a/1aTaKa

OcmocobJbaBame 3a Mepethe i KOHTPOJIMCabe PajIHKHX HpeMeTa

Paspen: Tpehn
Pen. HA3UB MOJIYJIA Tpajame Moayna
op (qacoBu)
1 | OcHOBH HHYCTPHjCKE METPOJIOTHjE 12
5 Mepuia ¥ MepHH HHCTPYMEHTH 3a Mepere JIy)KHHe, Mojiokaja odlMKa u 73
XpanaBocTH
3 | Mepetbe yrioea y papHu v Haruba 14
4 | Kpammrer npoH3Bo/ia W OpraHu3aimja KOHTpoJIe KBaIuTeTa 16
UCXOIH
HA3UB MOJIYIJIA | Io 3aBpmietky Moayia yuaenuk he outny | KIBYUHU [TOIMOBU CAJIPXKAJA
CTamy 1a:
oGjacHH mojaM H MoJeny MeTpolorije | o ONINTH MTOjMOBH H TOJIETA
HaBe/le OCHOBHE H M3BE/ICHE jeIMHAIIe METPOJIOTHj€: ONIITA, HHIAYCTpHjCcKa
(SI) cucrema W 3aKOHCKa (Jierajiga) MeTpoiortja,
HaBe/le MepHE HHCTPYMEHTE W MepHe meljyHapo/iHa MeTpoJiolKa
MeTojie aKTHBHOCT
KnacupHKYje eTalone jeJHHHUIIe o OcHoBHe ¥ U3BeeHe jequnuie (SI)
JIy’KHHE ¥ yTJIa y paBHH cucremMa
O4YHTa BPEJIHOCTH BCJIHYHHE Ha ] MCpH}{ HHCTPYMCHTH H MCPHC
MCIJH[/IM HHCTPYMEHTHMA METOJIE
o a— HapeJie MojIeTy TPeliaka npu Mepersy | o [Tomena MepHHX MeTO/IA
HHIYCTpUjCKe (cuctemarcke, ciyuajHe u rpyoe HHCTPYMEHATA 32 MEperbe
. rpeuike) o Kunacupukanuja etanona jeiiHuile
METPOJIOTHje

o0paau pezyaTare Meperba.

Iy’KHHE W YTJia Y paBHH

e Hamnexnocr y yrsphusamy
HCIIPaBHOCTH MEpHIIA.

¢ MeTponomike KapaKTepHCTHKE
MEPHHX HHCTpYMEHAaTa.

e HauuH ounTaBma BPEIHOCTH
BEJIMYHHE HA MEPHHM
HHCTPYMEHTHMA

e AHQJIOIHU U JIUTHTAJIHA MEPHH
CHCTEMHU




I'peitike H y2pOLH NOjaBe rpeiiaka
IIPH MEPEEY

Tlogena rpemaka (CHCTEMATCKE,
clyuajue u rpybe rpeunke)

I'panine noeepera Mepemka.
O0paaa pe3ynrata Mepersa.
IponucH ® Mepe 0 3alITHTH Ha paay

Mepina u MepHH
HHCTPYMEHTH 3a
Mepere OyxuHe,
nonoxaja obnuka u
XPanaBoCTH

o0jacHH HavHMHe MEpEeHma H KOHTpOIe
ofiMHKa 1 NON0Kaja NOBPIIHHS
npeamMeTa obpage

HapeAe BpeTe Mepuila IymHHe
OITHIIE TIOCTYIAK MEPEH-a H
KOHTPOJIMCAKA Ty KHHCKHX Mepa
H3BPLIK MEPERE U KOHTPONUCAE:
LYVKHHCKHX Mepa, IoNekaja 1 o0InKa
M XPAHABQCTH

H3BeJE MEPELE Npe/IMETa PARTMUHTHX
ofJHKa ¥ OM0%Kaja TOMHYHUM
MEPUITHMA PA3THYUTHX TUTIOBRA,
MEpIIHX OIICETa H PA3IHYHTHX Kliaca
TAYHOCTH

W3BEJE MEPEHE PARTIMMHTUX 00MHKA
MHKPOMETPHMA 3a CHOJbHA H
YHYTpallliba Mepeha

H3BEJE MEPEHHE NapANEIHOCTH H
PABHOCTH HOBPIIMHA

H3BPLUK MEPEEE W KOHTPONY
mapamerTapa 3yI9aHuKa, HaBoja
HCIIHTA FEOMETPITJCKE NapaMeTpe
KOOPIMHATHUX MEPHHX MaIlHHS
pPYKyje MEpHUM aNaTHMA, MpHGOopOM H
HpEAMETOM paza

PEIIH [TOCTABILEHE 3afIATKE HpeMa
TEXHHHKO-TEXHONOIIKO]
JOKYMEHTAITITH

rpadmtiky w3pasy o0NacT pacHnara
pe3yIITaTa MEpEha |

H3BpUIA o0paty pe3yaTaTa Mepema
TONYIHAaBa MEPHY JINCTY H OLCHYje
BIACTHTH Paj

MPUMEHEH TPABHNIA OJ[PXKABAH:A U
yuuhersa anata u Hpubopa
HpUMERY]E MEPE 3BIUTUTE HA pajy
YYBa H OJIpPKaBa Mepuna

IMoaena Mepuna Ly)uHe IpeMa
KOHCTPYKIHOHKHM KapaKTepUCTHKaMa
W HaMEHH: TIaHNapaNeNHa rpaHHYHa
MEPHIA JYMHHE, TONepaHiljcKa
MEpHIa

TlocTymax Mepera u KOHTPONHCaHwa
LYy KHHCKHX Mepa

BHIIecTpyKa MepHna Jy:KHHe
(Mepuna ca npTama, Mepuna ca
HOHHjYCOM, MHKPOMETPH H
KOMIIApaTOpH).

KoHCTpy KIIMOHE 1 METPOROLLKE
KapakTepHCTHKE MEpHIa MyXKUHE H
HBHXOBA PHMEHA 2a PazIHYHTE
0BMHKE W TIONOXKaje MEPeH:a
MeTponouKe KapakTepHCTHRE H
TPHMENA MEPHHX MAILIHHA, MEpethe 1
KOHTpPOJa NapaMeTapa HaBoja
Mepeme 1 KOHTPOIA HapaMeTapa
IYNYAHKKA

Metone Mepema ¥ KonTpose o0nuKa
H NON0#Aaja NOBPLIMHA NpeaMeTa
obpame

Mepeme W KOHTPOJIA XPanaBocTH 1
PABHOTIPABHOCTH HOBPIUMHA
MeToae Mepersa XpanaBoCcTH H
YPABHEHOCTH, NOBPIUMHA
HcnHTHBAKE TeOMETPHjCKHX
napaMeTapa KOOpAHHATHHX MEPHHX
MALIHHA

OO0pana ¥ NpHKa3 pe3yiITaTa Mepetha

Mepemwe yrnoeay
paBrH H Harnba

OfjacHi HAYHHE MEPELA YIOBA ¥
paBHH H HaruGa

HABEZE BpCTE MEpPHIIA yria B Haraba
OTIMLIE TIOCTYNAK MEpEsa YIra 1
marua

KOPHCTH JEAHOCTPYKA MEPHIA YIIa
(rpaHHYHA U TONEPAHUITjCKA MEPHIIA
yTa)

H3BPLIK MEPEFE U KOHTPONUCARE
yrioBa

JeanocTpyka Mepiia yria (Tpanndna
U TONEPAHUITjCKa MEPUIIA YTJIA).
BumecTpyka Mepuna yrna
(MeXaHHYKH H ONTHYKH YIIIOMEPH)
TpuronoMerprjcke MeTOAE MEpeha
YINd Y pABHM (CHHYCHH H TAHT€HTHH
NEHBHPH)

JinGene - Mepere yrma noMohly
nubiene, kpatke nubene,
YIHBEp3aiie, OKBHpie 1Hbene ca
MHKPOMETAPCKHM BHjKOM,




PYKYje MEPHHM anaTuMa, NpHopoOM W
peAMETOM pana

peLuM MOCTABIBEHE 3a0aTKe HpeMa
TeXHUHKO-TEXHOMOLIKO]
JOKyMEHTAITTH

HABEIE METPOIOIIKE KAPAKTEPUCTHKE
A MoryhHocTH npaMeHe nuGena
HaBeJe METOAC HEMOCPEIHOT H
HOCPEAHOR MEpPErba YIMA ¥ PABHU H
maruda

NONYHABA MEPHY JINCTY U OLCHYjC
BIACTHTH paj

TIpUMEHH NPABHAA OPKABALA |
aninfierba Malliiie, anata 0 Apudopa
IpUMEILYje Mepe 3allITHTE Ha pamy

KOWHUMACHTHE 1 yraoune nnbene,
METPONOIIKE KAPAKTEPHCTUKE H
MIPUMEHA JTHDena

Mepeme yraa nomoliy cnekrpoMerpa
ca KONHMaTopoM, TIPHHUMH pazia,
METPONIOWIKE KADAKTEPUCTHKE 1
HpUMEHA.

MeTozne HeHOCpEAHOT H IOCPEAHOT
Mepersa yrila ¥ pagHH H naruba
IpaBmere H3BEINTAja MEPHHX JTHCTA
KOHTpOJIe

Yysamke u ofpxaBare MEpUNa

Keanurer npouseosa
H OpTaHH3aI)a
KOHTPONE KBANUTETA

AedHAALe KBATHTET IPOH3BOAA H
YTHIIAjHE BelTMYHHE HA HCTOBY
BPEAHOCT ¥ NPOLUECY CTBapatbi
MPOH3BOIA

PA3NHKY]€ MEpHA CPeACTBa HA
OCTBAPEHH KBATHTET KOHCTPYKUTIjE,
H3paje POH3BOAA

ofijacHi TPOUIKOBE KBATHTETA H
BHXOBY CTPYKTYPY (HEOTIXOAHU H
HeHOTPeOHY TPOLUKOBH KBANHTETA)
AeduHullie KBAUTCT POUIBOIA
(cTaHAapAM, TEXTONOMKH MOCTYIIIH,
TEXHUYKH YCIOBH H APYTH YTHUAJHU
YMHUOIM HA KBAHTET)

H3BPINH OpPTaHH3aLM]y KOHTpoIEe
KBATHTETA ¥ PasTHHHTHM
MPOH3BOJHHM MIPOLECHMa

00JacHH CTONPOLEHTHY, CTATHCTHYKY
KOHTPONY KBanuTeTa

H3BPUIHA H300p cHCTEMa KOHTpOSe
KBATIHTETA

Mo3HAje 3HA4aj CIyK0e KpanuTeTa H
HeHY TTOBE3aHOCT Ca OCTAIMM
thyHKIHjaMa

maBefe 38[aTKe COy:K0e KOmTpoe
KBanMUTeTa

JlehuHHIMja KBANHTETA MIPOU3BOIA H
YTHIajHE BENMHYHHE HA HETOBY
BPEAHOCT ¥ NPOLECY CTBAParLA
TIPOM3BO/IA

» EKOHOMCKM ZONPHHOC KBANHTETA.
+ YTHIA] KBaNHTETA MEPHUX CPEACTABA

Ha OCTBapEHH KBAITHTET IIPOH3IBOIA
Kpanuter kOHCTPYKINje W RBATHTET
uspazge

TpoWKOBH KBATIMTETA H FHXOBA
CTPYKTYPa (HEOMXOAUY U
HenoTpeOHH TPOIIKOBH KBANHTETA).
JoxymeHTalinja kojoM ce aedunnne
KBRTUTET IPOU3BONA (CTAHAAPIIH,
TEXHONOUIKH MOCTYHIH, TEXHHYEKM
YCNOBH W APYIH YTHIA]HM YWHKOLM
HA KBAJIHTET)

OO0nEuy OPranH3aumje KOHTPONE
KBANIUTETA ¥ Pa3NUUHTHM
HPOH3BOOHMM NIpOLUECHMA
CTOnpOUEHTHA H CTATHCTIIKA
KOHTpONA KBAJMTETA

CTaTHCTHYKA KOHTPONA POU3BOAHOT
npoleca

Tpey3aMHa cTaTHCTUYKA KOHTPOIA H
KAPaKTEPHCTHYHE KPHBE €A
NIaHOBHUMA NpHjema

» 360p cHcTeMa KOHTPONE KBAJTATETA
» 3anauw v 3Ha4a) cayxbe KBanMTeTa H

HEHA NOBE3AHOCT Ca OCTATUM
G YHKUHjaMa

Qpranu3asoHn odIMIM KORTPONE
KBRITHTETA ¥ mpeaysehuma

Jamauw cnyxbe KOHTPOJE KBATHTETA




YIIVTCTBO 3A JUAAKTHYKO-METOIHIKO OCTBAPHBAIBE NNPOI'PAMA.

Ha noueTky cBakor Mogyna yYeHHKe YNOZHATH ¢a UH/EERHMA H HCXOMMMAa HACTABE, ONHOCHO YUYeha, INTAaHOM
pana W HAYMHKMa oueslBasa. [Ipenver ce pea.mayje Kpo3 Teopujcky nacTasy U sexOe. Teopnjcka HacTaea
¢e ocTBapyje ¥ yuHOHUIM. BexGe ce peanusyjy v nabopaTopiju, pagHOHHIM HIH MPOHU3BOAHOM TMOTOHY.
Ogememe ce gemH ma rpyne 4o 15 yYeHHKa IpHIHKOM peannzaunnje sexOw. [IpeHopyka y OpraHvzaumju
HACTABE j& A3 ce HAWIMEHHYHO N0 HEJieJbaMa PEealn3yje ABOUAC TEOPHJCKE HACTARE, OAHOCHO ABOMAC BexOH.
[punHKOM peanu3amnje MOOyNa OCIOHHTH ¢ HA HPEA3Naha yJenHKa W3 MaTeMaTHKe, PHu3HKe, MAIUATICKAX
€neMenaTa, MpakTHJIne nactape, Texnonornje obpane. Hacrasuuk npunpema notpedne enemente 3a pexby,
JOEMOHCTPUPA pall ca MEPHUM HHCTPYMEHTHMA, TpatTH paj YYeHUKA Ha PATHOM MeCTY W YKazyje Ha TpeliKe
HpH pady. PamHe 380aTKe BE3HBATH 33 KOHKPETHY MAIIHHCKY [IPAKCY.

Tpenopyka je Aa ce kpos sexbe W2pase YeTHPH MEPHE IIUCTE 24 PAXHE NPEIMETE PA3NTHUUTE CIOKEHOCTH 1
M3BPLIH MEpee pamuX npeMeTa.

Hsbop merona m obivka paga 3a cpaky MOIYN oapelyje HACTABHWK ¥ 3ABHCHOCTH O HACTABHMX Caapixajd,
¢nocoSHOCTA 1 noTpefa yueHuKa, MaTephjanHux ¥ apyrux yenosa. Kopuctatu sepGanHe Metofe (Metoaa
YCMENOT H3Naraka H ANjalolika MeTofa), METofle JeMONCTpalje, TEKCTYANHO-HIYCTPATHBHE METOHE.
Hpennoxenn obnulln paga cy GpoHTANHU, PAA Y rPynH, paa y napy, HHAMBHAYANHH paj.

YIIYTCTRO 3A ®OPMATHBHO 1 CYMATHBHO OUEIGHBAIGE YUEHHKA

Y HacTaBM OPHjENTUCAHO] Ka AOCTH3AWY MCX0MA [IPaTe ce W BPedHY|y IpoIec HacTaBe H yueha, mocTurHyha
YUeHUKA (MPOLYKIH yueka) B concTreny pan. Hactaraux Tpe®a KOHTHHYHPAHO O3 NPaTH HALPEOAK YUCHHUKA,
KOjH €€ Ornesia ¥ HAuMHY Ha KOjH YHeHUIM MapTHIHNUPA]Y, KaKO NPUKYIUBAJY TMOJATKE, KAKO apTyMEHTY)Y,
eBalyHpajy, HoKyMenTyjy wra. Jda On BpenHoBame Onno o0jekTMBHO H ¥ YHKUHjH y4ema, mOTPeOHO je
YCKIAAHTH HHBOE HCXO/JA H HAMHHE OLEF:HRAMA.

CyMaTHBHO OUCH-HBAIE j& BpeHOBae NocTUrAylia yueHHKa Ha Kpajy cBake peanuizoeaHe Teme. CyMaTHRHE
ouene ce Jodnjajy U3 KOHTPOIHHX HITM NHCMEHHUX PajuBa, INIAHA Mepersa (MEPHUX JIMCTH), TECTOBA, YCMEHOT
UCIUTHBALA, CAMOCTAIHUX UM TPYIHUX PANOBA YUCHUKA.

Y dopMaTHBHOM BPEAHOBAWKY HACTABHHK OW TpeDano Ja HPOMOBHILE I'PYNIHH AWJANOr, 13 KOPHCTH MHTAHA
1a OH reHeprca MOJATKE M3 hadKHX WASja, allH H 4 IOMOTHE pa3poj haukux Hagja, naje yueHHIHMA TOBPATHE
vadopvaunje, a moepatHe wHpopMauHWje MOOHjeHE OJ YYEHHKa KOPHCTM 04 HPWIATOOM TOXYSaBdbe,
oxpalpyje YMeHHKE fa ouewyjy KBanuter ceor pasa. Mabop mucTpymeura 3a (GOpMATHBHO BpPeAHOBAE
3aBHCH O BPCTE aKTHBIIOCTH KOja ce Bpe/IHYje.



Ha3us npeamera: MOJAEJIUPAIE MAIIMHCKHX EJIEMEHATA H KOHCTPYKHHJA

1. OCTBAPUBAIA OBPA3ZOBHO-BACIIUTHOT PAJA - OBJIMLIHA U TPAJAILE
Y taGenama je mpHKazaH roIMIIH (DOH/T YacoBa 3a CBaKH 00JIHK paja

1.1. TPEMA ILUIAHY U IPOTPAMY HACTABE U YUEIHA!

HACTABA
PA3PE]] Teopujcka BeRGe [IpakTH4Ha Hacraga y T[MPAKCA YKVITHO
HacTaBa HacTaBa 010Ky
111 0 105 0 0 0 105

1 5 "
[Moapasymesa peannsailijy HacTaBe Kpos TEOPHJCKY HACTABY. BexOe, NPaKTHUHY HACTaBY M HacTaBy y Onoky

1.2. NPEMA IIJIAHY U ITPOI'PAMY HACTABE H YUEIbA KAJIA CE PEAJIM3YJE 11O

JIYAJTHOM MOJIEJTY ?

HACTABA .
YYEIE KPO3
PA3PE j YKYITHO
A Teopujcxa BexGe IpakTiuna Hacrara y PAJT*
HacTaBa HacTaBa 010Ky
111 0 0 0 0 105 105

7 s
“VKOJIHKO ce [porpaM peanmsyje no JAyajlHoM Moeiry

* TloTpeDOHo je 1a 1mKona U Mmoco/iaBail IeTa/bHO HCTLUIAaHUPajy H YTBPJIe MECTO H HAYMH peaiu3alltje

MCXOJIa, H YHECY MX Y IUIaH pealu3aiuje yuemha Kpo3 paj

2. HUJbEBH YUEIbA:

L] YCBajaIbC 3HaHA H BCIITHHA HCOMXOJHHX 34 MPAKTHYHY NMPHMEHY NMPHIHKOM KOHCTPYHCAaA H

MOJICTTHpaka Kako eJiEMEHaTa Tako H [{OHCTDYKLIPIja

e OcnocobsbaBame YUeHHKA 3a Kopuiheme cTanapiHUX U IPEHOPYUEHHX BPEHOCTH U BEIMYHHA

u3 tabuuia, rpadukoHa | qujarpama

o O0jenumaname 3Hamba H3 MAUIMHCKUX €JIeMeHaTa, TexHosoruje odpaje u koMmjyrepeke rpaduke

3. HA3HMB U TPAJAILE MOJYJIA IIPEIMETA

Paspen: Tpehn
Pen. HA3UB MOJIYJIA Tpajame Moayna
Op (yacoBu)
1. | Ilpunuun mosenupara 51
2. | Mozxennparme HecTaHAAPAHHX MAIITHHCKHX JICJIOBA 24
3. | Mozenupame cKIonoBa 0 KOHCTPYKIH]ja 15
4. | I'enepucame TeXHHYKE JTOKYMEHTallMje 15
HA3UB MOJIVJIA HUCXOoaU KJbYYHHU [MTOIMOBU CAJIPKAITA
ITo 3aBpieTKy MOjIyJia ydeHHK hie Outu y
cTamy Ja:
[TpuamHn e KOPHCTH MpOQHITHE MOJIENE H o [Ipodmnan Momenu (n3Bnauese,
MOJIeITHpaba npecevHe Mojene poTauuja) ¥ NpecedyHH MOeNu

« HageJie ocHoBHe Boolean onepaimje
HaJl MOJIeJIMMa

e jiehunaume Tuncke popme (Feature) n
H-HXOBE [TapaMeTpe

e KOPHCTH TIeoMeTpHjcKe THICKe dhopme

e Ocnogne Boolean onepanuje nan
Mojenuma (YHH]a, pa3jinka u
npecek)

e Jlepununmja TUCKUX Gopmu
(Feature) 1 1BUXOBH apaMeTpH




KOPHCTH THNICKE Cl)OpMB 24 HCelany
HAArpanmy

& HaBENe TEXHONOIIKE THNCKE (hopme

KOPHCTH ClI0KeHe THCKe hopme

* KOPHCTH TEXHHKY KpEeHpama JIMMEHHX

JAEeN0Ba

pasyme 3Hauaj TEXHHKE THEXKACHA
(HeCTHHT)

OIULITE NPHHILHIE CABKjAKLA NWMa
pan npece ca ryMenHM jacTYKOM
KOPHCTH TEXHHKY KpeHpara IaTpHue
K mMatpiie {mold)

CaMOCTATHO MOJENHpa CTE3HHM aNaT u
npubop koju ce kopuctt Ha CNC
MalHHaMa

KOPHCTH TEXHWKE KOHBEP3HjE MOALITa

¥ Apyre dopmare

« Teomerplijcke Tinicke dopme:
3a00/beHA HEHIA (3200/bCHA jeTHA
WK BHINE WBHUA, 3a00/p¢HA HBHLA
KOHCTAHTHIM H IPOMEHIBHBKM
paaHjycoM, 3300/kCHA HBHIA
KPYXKHO, EMUITHYHO H CIIOKEHD),
3aKOIIeHa HBHIA (KOHCTAHTHOM
HPOMEHIBHEOM JY3KHHOM ),
THHKOIMAHN eTeMENTH
(KOHCTaHTHE H POMEHIBHBE
AebIbrHE 3Maa)

« Tuncke Gopme 2a ucenany
Haarpagwy

« Texnonowxe tuncke Gopme: pyne,
OTBOPH, JIABAYH H JIP. YTNIOBH, HABO]
H KIbe00BH

« Croxene trncke dopme (ckyn
BHILE NEOMETPH|CKHX U
TEXHOMOIKHX, THIICKHX (hOPMA)

o JledhuHHHHIM]ja JeNOBa KOjH HACTA]Y
CABHjabEM JINMA H FHX0BO
pazeijarse ¥ 2D dopuy

» Yinamame 2D dopme y cTaHnapaHe
Anmensnje nonydabpukara ca
MaKCHMANHEM uckoprinhembem
(HecTHHT)

o Momenupame anarHux Gopma y
HNPOLECHMA CABH)ar:a NTHMA Ha
HpecamMa ca TyMeHHUM jacTyKOM

o Monenupare naTpuile # MaTpULe ¥
nponecAMa OpH3rama HIACTHKE H
TUIACTMHHAX, ENpPYRETa

« Mopemipa crezru npuGop, paaun
CTO, CTETe H OCTaNH Npudop Koju ce
KOpHCTH ¥y uapamu Aenosa Ha CNC
MalllHHaMa

« Konpep3mja Mogena y cTaHIapaHe
dopmare 3a pasmeHy tuna IGS,
STEP, 3D PDF, STL

Moaemapare H3BEZle MOOENHpale HECTAaHIAPIHAX » Mogenupame HecTaHAAPAHAX
HeCTAHNAPIAHIUX MALUHHCKWX AEJIOBa M 0DNHKa MAILKHHCKHX JEeNoBa
MAIIHHCKHX J&/10Ba U3Belle MOIENHPAkE NHBEHUX 00nHKka | « JInBenu M KOBaHW OGNUITM
» H3BEMC MOJCNHpalbe KOBAaHUX 00NHKa | » dopMApaibe UIYIUBHHE KATyTa
s M3IBEfe MONENHpatbe Kanyna 3a s MOLD -CAVITY
JHBEH-¢ oA NpuTHcKoM {MOLD- » [Iponec caBHjama TMMOBa
CAVITY) s Sheef metal (NpojeKkTOBaE JLOBA
H3BEHE MOJACTAPALE NpoLeca OJL MiMa)
capHjama JuMoBa {Sheet metal)
Monenvpaise H3BEHE MONENHPALE Cilajarka o [IpuHiun cnajarka eneMeHara y
CKJIONIOBA H eneMeHaTa y CKION CKJION: CIEIBHBALE TOBPITHAA,
KOHCTpYKI.lHja KOpHCTH 6a3y CTANIAPOHMX CIIeMeHATA [OPABHABAILS NMOBPIIMHA HEMUA H

TEMEHA, CAOCHA CKIIAMNak:a, YMETamka
H 3aBOjHH CIOJEBH, HIEMa MOHTAXE




« Kopuimheme ctannapryux 6asza
NeKajepa, CIojHANA, KOHCTPYKIH|A

I'enepucarse s GopMHPA PARMOHUYKH H CKIOTTHH « DopMuparke pATHOHHYKHX U

TEXHHYKE UPTEXK HA OCHOBY MOJENA, Npeceka H CKJIONHHX LPTEKA HA OCHOBY

JOKYMEHTAUH]¢ HOTNEAa MOZAENa, MPECELH W NOTJIEAN
& WIBPLIH reHePUCALE CACTABHILE « I'enepucare cacTasHuie

¥IIYTCTERO 3A THAAKTHYKO-METOAHYKO OCTBAPHBAILE [TPOTPAMA

Ha noyeTky cBaKOT MOOY/4 YYEHHKE YNO3HATH Ca UM/BEBHMA W UCXOIHMA HACTABE, OAHOCHO YUEHA, NNAHOM paja W
HaYHHHMAa OLIEFEHEAIbA.

[Ipenmet ce peannzyje Kposz BexOe y pauyHapcKoM kaGuHery. [IpHAMKOM OCTBApHBaiba NPOTpaMa OAEbEHe ce JenH
Ha Fpync A0 15 yueHuka,

Y ToKy peanMzaliije MOAYNA OCNOHHTH Ce HA MPEI2HAalLd YHEHHKA M3 TEXHHUKOr UPTama, KoMOjyTepcke rpaduke,
MALLHHCKHX E/IEMEHATA, TEXHONOrHje MalnHcke oGpase. HacraBHuk npunpema noTpebHe enemeHTe 3a Bewdy,
AEMOHCTPHPA Paj HA PAYYHAPY, NPATH PAA YYSHHKA HA PAAHOM MECTY M YKa3yje HA rpeluke npu paay. Paaue 3anaTie
BEZHBATH 23 KOHKPETHY MALIMHCKY NPaKcy.

[Mpunnkom peanusanuje moayna Npnaudn Mogendpama yueHALW Tpeda na ypaze aBa NPOjexTHA JARATAKA:

1. Npopauys B MOOEAMPAKE JCOHOP MAILMHEKOT eneMenTa (HOp, BpaThaa)

2. Monenupare 3a3aTOr MAINHHCKOT CKJIONA €3 MOTIYHHM WIH JSMHMMHHHMM MPOPA4YHOM KOjH CAIpXU: BHjKe,
KthU.ITe, pO'TaLI,HOHH MALWHHECKH ENEMERT, HITH HEKH ﬂ,pyl"l'l MALWHACKH C'TaHﬂ,apﬂHH HNH HBCTaHﬂapﬂ,HH CNEMEHT,
Tpuaukom peannzaumje moayna Mojennparmke HECTANAAPAHEX MAMAKCKAX ALA08A yyeHuun TpeGa na ypaae mea
NPOjeKTHA 3a1aTaKa;

1. Mogenupaese jeaHOT HECTAHAIPAHOT MAWMHCKOT EEMEHTE (HITP. OATMBKA)

2. Moaenuparse 3a0aTOM AnaTa CKNona 3a AobHjake ONAMBKA KOJH cCaapki: BHjKe, XylHIITe, POTALMOHH MALUMHCKH
€NIEMEHT, MMM HEKH APYIH MAWMHCKH CTAHAAPAHH HIH HECTAHAPAHH E/ISMEHT.

Y oxeMpy npojexkTHMX 3azaTaka noTpebUO je reMepHCaTH ¥ TEXHHYKY NOKYMEHTAUMjy (CknonHu upTex w Gap jenaw
PAOMOHHYKH LPTEXK).

H360p MeToa v 06nHKa pana 3a cBakn Moayn oapeljyje HACTABHHK ¥ 3aBHCHOCTH 0] HACTABHMX CaApKaja, CnocobHOCTH
¥ noTpeda yueHHKA, MaTePHJaNHHX H Apyrax ychosa, KopueTatd pepGanse meroae (MeTONa YCMSHOr H3narawa H
IMjanollka MeTona), MeTole AEMOHCTpauMje, TeKCTYANHO-MAYCTPATMBHE METOAS, METoAe NPOjeKTHHX 33AaTaKa.
[Ipennoxenn o6nHUM paga cy GPOHTANHK, pan ¥y rPYIH, paj ¥ apy, HHIHBHAYANHH pai.

YKONHKO ce nporpam peanniyje no AYATHoOM MOxexy noTpedHO je A3 WKONA W NOCHOAARAL ACTALHO HCINAHWPA]Y
M YTBpAE MecTe H HAuMH peantialHje HCxona, H yHecy HX Y TUIaH peanqialiije yuetba kpos paf. [lpenopyka je na ce
YUEHE KPO3 paj PeanH3yje NpUMEHOM CABPEMEHE PauyHApCKe ONpeMe H oarosapajyhiux KOMMJYTEPCKHX MpoTpaMa.
Monenupaibse npoleca caHjarba NHMoBa (Sheet metal) yexnanuty ca notpedama H MOryliHOCTHMA KOMNAHHjE ¥ KOjoj
ce pealuzyje yuele Kpos paf.

YIO¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OLUEILHBAILE YYEHHKA

Y HacTaRH OpHjSHTHCAHO) K3 DOSTH3AMY HCXONA NPATE OC M BPEOHY]JY MPOUSE HACTARE B YuCHa, NocTHrayha yucHuka
(NpOAYKTH yuetba) i colcTeeHH pai. HactaBHuk Tpeda KOHTHHYWpAHO a NpaTH HANpenak y4eHWKa, KOjH ce ornena y
HAYKHY HAa KOjH Y4eHHUW NapTHUMITHPajy, KaKO NPHKYIULa]y MOJATKE, KAKO apryMeHTY]y, eBanyupajy, A0OKYMEeHTY]Y
uta. Jla 61 BpeaHoBame 6uno 0OjeKTHBHO M ¥ GYHKUMH yHea, NOTPeOHO j& YOKNaOuTH HHBOE MCXOAA M HAUHHE
CLEHHBAA.

CyMaTHBHO OUEHUBAILE je BpeAHOBAie TTOCTHrHYHa YUeHHKA Ha Kpajy cBake peanHzosaHe TeMe. CyMaTHBHE oLieHe ce
noGujajy U3 KOHTPOJHMX WIH NHCMEHHX PaloBa, TECTOBA, YCMEHOT HCMHTHBARA, CAMOCTAIIHHX WIH MPYMHHX PafoBa
YHeHHKa.

Y dopMaTHBHOM BpeHOBAaY HAacTaBHUK GM TpeGano Aa NMpOMOBMILE TPYIHH JHjator, Aa KOPMCTH NMHTaba Aa Ou
rEHEPHCAO NOAATKE W3 HaukuX HAEja, AN ¥ A3 NOMOTrHE pa3eo) Hauknx nagja, naje yueHnuMma nogpatie nuopmaunje,
4 noBpaTHe uhdopMalyje AofHjeHe 0N YIEHHKA KOPHUCTH A3 NPUAAroAn NOAYHasake, 0Xpabpyje yyeHHKe A3 oueyjy
KBATHTET CBOr pana. M3G0p WHCTpyMeHTa 3a rOPMATHBHO BPEAHOBAaILE 3ABHCH OJ1 BPCTe aKTHEHOCTH KOja ce Bpeanyje.
H3Bop mucTpyMeHTa 33 GOPMATHBHO BPEIHOBALE 3ABHCH OfL BPCTE AKTHBHOCTH KOja ce speanyje. Kana je ¥ nuTamy
H3PAaA NPOJEKTHOT 3aJ]aTKa MOJKE ce MPHMEHWTH ,ueK nueTa” y Kojoj ¢y npMkazaHu HHROW MOCTHrHYha ydeHuka ca
NOKA3ATE/LHMA MCTIY ELEHOCTH, @ HACTABHUK Tpeba 1a 03HaYW MOKa3aTe/k KOjH OArcBapa NOHALIAKY YUEHHKA.
YKOIAKO ¢e NPOrpaM peainiyje mo AYAJTHOM MOAEAY HACTABHUK/MHCTPYKTOP NpOBEpaBa Aa W je nocnojasal
M2EPIOMO NPOLEHY PMIMKA HA pagHOM MecTy Ha KOME paje MIajk W Ja AU je W3Beo yBoaHY o0YKY MAagux o
6e30eZHOCTH W 30paBiby Ha paay.



Ha3zue npeamera: TEXHOJIOT'HJA 3A KOMIIJYTEPCKH YIIPAB/bAHE MAIIMHE

1. OCTBAPUBAIbLA OBPA30OBHO-BACIIMTHOI PAJIA - OBJIMLA U TPAJAILE

HACTABA
PA3PEJ( Teopujcka Bextbe Ilpaktiana | Hacrasay | IIPAKCA VKYITHO
HacTapa HacTasa 610Ky
11 70 70 0 0 0 140

Hanmomena: y tabenu je mpukaza rojuintb| (hoH/1 yacoBa 3a CBaku o0IMK paja

2. IMJbEBHU YUYEIbA:

e (runame 3HabLa 0 CaABpPCMCHHM oﬁpammm CHCTEMHMA, ILHXOBOj YVJI03H ¥ NIpoLeCcyY MallMHCKE

oOpane

e (Cruname 3Hamba o CABpPCMCHHM Tcxnonorujama

Cruuae 3Haba W BELITHHA 33 IIPHUMEHY KOMILjYTEPCKH YIIpaB/baHHX 00pajJiHUX cCHCTEMa

e (OcnocodkaBarme yUeHHKa 3a oipeliBare peknMa pesarsa | MoelaBame anara Ko
KOMILYTEPCKH YIIPaB/baHuX 00pajiHuX cucreMa

3. HA3UB U TPAJAILE MOJIVYJIA IIPEJIMETA

Pazpen: Tpehn
Pen. HA3HWB MOJIYJIA Tpajame Moayna
op (uacoBm)
1. | IlpunpemMiy, KBaJIMTET H TAYHOCT o0paje 8
2. | KunemaTHka u €1€MEHTH IIpolieca pesarba 16
3. | KomnjyTtepeku ynpasibaHu cHCTEM 3a 00pajly pesambem 20
4 Anati ¥ npubOpH 3a KOMIJYTEPCKH YIparbaHe o0pajiHe cucTeMe 3a o0pajiy 24
peiia[—beM
5. | IlpojekToBame TeXHOJIOIIKHX MpoIieca 3a KOMI)YTEPCKH YITpaBbaHe MallnHe 32
6. | Kommjyrepckn ynpaBssanu cHcTeM 3a o0pasy JehopMHcameM 10
. Komnjytepcku ynpaB/banu oOpajHH CHCTEMH 33 HEKOHBEHIIHOHAIIHE MeToje 12
" | obpane
8. | Komnjytepckn ynpapjbaHe MepHe MALIHHE 10
9. | llepcnexTrBe pa3Boja u Aajka NpPUMeHa KOMIJyTEPCKH YIIPaBJbaHHX MalllHHA 8
HUCXOJ U
HA3UB MOJTYIIA ITo 3aBpmerky Moayna yueHuk he KIbYUHH TTOJMOBH CAJIPIKATA
OHTH y CTamby Jia:
[Mpunpemun, pasiIMKyje BpcTe onepaija, Onepanuja, 3axBar, nposias.
KBAJIUTET U TAUYHOCT 3axBaTta, npoJasa [Tpunpemak u BpcTe npunpeMaxa
obpane HaBeJle KPHTEPHjyMe KOj! yTHUY Ha Kputepujymun Koju yTHday Ha H300p
n300p BpeTe npHIpeMaxa BpPCTE NpHUIpeMaKa
HO3Haje MPeTX0AHy o0pary [IpeTxonna obpana npunpemMaka
MpHIIpeMaKa Jlonanm 3a o6pany: ocHoBHe
pasikKyje jojarke 3a odpaiy JeduHMIK]e, BelIMUUHA JI0JaTKa 1
HaBe/IC 1M0jaM M 3Haua) KBaJIHTeTa VTHIAHHA (PaKTOpH
obpajie noBpuiKHe [Tojam u 3navaj kBanureTa
HaBe/ie Be3y u3Mel)y kBanuTera H [Tojam xBanuTeTa 00paie NOBPIIHHE,
meToje obpane Be3a u3Mely KBaiMTeTa M MeToze
HaBe/Ie 110jaM TagHoCTH odpaje, obpaje
TAYHOCT Mepa, TaYHOCT 00JIHKa, [Tojam Taunoctu obpaje, Ta4HOCT
TAYHOCT MOJIOKAja Mepa, TAaYHOCT 00/IHKa, TAYHOCT




Hapefe rpelke obpafe, OCHOBHE
Y3POKE B METOJIE [TOCTH3aEkA
TAYHOCTH W KRayuTeTa obpame
Pa3NHKYje AOIBOLEHA OACTYIIAMKA ¥
npongcy obpane

ofjjacHu yTUNA] KOMD)YTEPCKH
YIIpaB/baHUX MaliHHa HAa KBAITUTET
obpane

ofijacHu yTUllaj yripasILayke
jeMUHHUITE, TOTOHCKOT H MEPHOT
CHCTEMA Ha KeannteT odpaae

nonoxaja

[pemike 06paae, OCHOBHH Y30pIH H
METOAE MOCTH3AmA TAYHOCTH M
Kpanureta obpane

Jlo3BoIbeHa OJicTyNama y [pouecy
obpape paan obexbehema: nenpaene
(YHKIHjE MPOH3BOIA, 3aMEIIJBHBOCTH
JIENOBA, JIAKe H jeJHOCTABHE MOHTaKE
Jozpomsena onerynama JUMeH2Hja
Jo3BospeHa ONCTYHADA TCOMETPH]CKOT
obnuka

Jo3poibeHa oficTynama napaMerapa
HOBpIWHHA

Jlo3Romena ONCTYNAKLA KBANUTET
MOBPITHHE

YTruaj KOMNjyTEpCKA YNIPaBbaHUX
MAIHHA Ha KBANUTET 0Bpane

YTHIaj ynpaBIbavke jenHIHnIe,
NOTONCKOT M MEPHOr CHCTEMA Ha
KBaluTeT 00page

KuHeMmaTika n
€JIEMEHTH MpoLEeca
pezassa

ofjacHu NpUHIANEG pe3atka
06jacHH KHHEMATHKY U eIeMeHTe
npoueca pesama

ofjjacun rnasue daxrope obpane
pe3ameM

ofjacHH TOHNOTHH OMIaHe H
TeMIEepPaType MpH pesaty

oGjacHH nocTojanocT K xabame
aaTa MPUITHKOM Pe3aiba

0GjacHH eNleMEHTE TeOMETpH]E
ANATA H YTHUA] TCOMETPH)E anaTa
Ha ripolec ofpaje pesameM
OApenH pexuM obpae CTpyrameM,
rnogamemM, SyimemneM 1 OpyLereM
HpHUMEHH ONTHME3ALM]Y PexKiMa
obpane

[Mpusunng peszama, Pe3HE KNMH, KOCO
H OPTOTOHANHO Pe3ambe, OCHOBHA
KHHEMATHKA ¥ eIGMEHTH TIporeca
pelama

['naBHH dakTopH 00pane pezamem,
Opsune y 30HH pe3ama, CHIIE pelama,
CHAra pezama K cvened uckoprithema
TonnmoTHH GHAAHC ¥ TEMIICPATYPe HPH
pesamy

Xabame anara H I0CTOjaHOCT
[eoMeTpuja anaTa, cTaTH4YKa
reoMeTpHja, KUHEMATHYKA FreOMETPH]a,
YTHLA] TCOMETPH}E aNaTa Ha Poucc
obpaae pesameM

Pesxum obpane, neduHuMja, yTHIR]HI
daxropH, oapeljurame 1 H300p Kopaka,
oapehurare 1 u3bop Gpoja obpraja,
6poj mponasza, (NpUMEPH CTPYTama,
rnogama, Oyerna v Gpyena)
OnrHMK3alidja pexrma obpane.

KoMnjyrepckn
YTIpaBILAHH CHCTEM 3a
oDpamy pezameM

HABEJIe TCXHHYKE KapaKTEPHCTHRE
KOMHJYTEPCKM YNPABBAHNX
obpanHHX cHcTEMA

OITHIUE TEOMETPH|CKH CHCTEM,
PAiHE NPOCTOP W KOOPAHHATHI
CHCTEM

ofjacHHM KUHEMATHYKH CHCTEM M
YIPABIbAE FNABKHM ¥ TTOMOLHYM
KPeTaheM KOMITjYTEPCKH
yl'.lpaB.]'baHHX MALOKHHA

No3Haje EHEPreTCKH H MMOTOHCKH
CHCTEM KOMM]YTEPCKH YIPABJBAHHN
MAlIHHA

OITUIIE CHCTEM MaHHITyNanHje
AIaTHMAa H_DPHNPEMIMMA KOO

TexHW4Ke KapaKTEpHCTHKE
KOMHjYTEPCKH YNIPAB/BAHKN 0Opanunx
cHCTEMA

[eoMeTpHjCKH CHCTEM, PAAHH HPOCTOP
H KOOPHAMHATHU CHCTEM

KHHeMAaTHUKH CHCTEM H YNPaBJbAE
rmagHUM M noMoliHUM KpeTarem
KOMITj Y TEPCKH YNpaBRaAHUX MallliHa
EHepreTcky H NOTONCKH CHCTEM
KOMI]YTEPCKH Y NPAB/BAHMX MAIlIMHA
CHCTeM MaHANYNAIMjE aNaTHMAa U
IPMHPEMIIHMA KOA KOMH]YTEPCKH
YIPABILAHUX MALIHHA

Yrpapbauka jenHHANA H
KOMYHHKAMOHO HH(opMaunonu




KOMILYTEPCKH YNPaBI6aHIx
MalllHHA

ofjacHN KapaKTepHCTHES
yIpaeLayke jeIHHALE U
KOMYTIHKaWHoHO WH(popMaHuonor
CHCTEMA KOMIIjYTEPCKH
YIIpaB/baHUX MAIHHA

HaBeJle HOKazaTelbe KBAIHTETa
KOMITJY¥TEPCKH YNpaBT6aHx
o0pagHHX cHCTeMa

OITHIUE KAPAKTEPHCTHKE
KOMIjYTEPCKH YNpaBT&aHNX
ETpyroea

olHlite KapaKTepUCTHKe
KMIT[jYTEPCKH YHPABIBAHUX
TROAANH LA

OIIMLIE KAPAKTEPUCTHKE
KOMHJYTEPCKH YTIPABIbAHHX
OywHmuIa

0GjacHH KapaKTepHCTHKE H HATHH
paaa o0paaHOT UCHTPa,
KOMITj¥TEPCKH yhipaBTeate
OpycHnHIE

ofjacHM HaMEHY W NOmeny
KOMIjYTEPCKH YNpaBT6aHX
o0pagHuX cucTeMa 33 H3paTy
03yOibetsa

CHCTEM KOMIT)YTEPCKH YITPABILAHIX
ManiuHa

[Moxazaressy KBATHTETA KOMIT Y TEPCKH
YyIpaBhaHUX OGpaNHUX CHCTeMA,
TEOMETPH]CKA H KWHEMATCKa TaYHOCT,
CTATHYKA KPYTOCT, AUHAMHYKA KPYTOCT
H cTal0HHOCT, Xabame, 6YKa H
HOY3AAHOCT

Komnjyvepeku ynpasmann cTpyroBy
KomnjyTepckn ynpasbane ronalnue
KoMmujytepekn ynparmbane Oy WwHanue
OGpanHy HEHTPH, KOMIjYTePCKH
ynpapjbaHe OpycHIHUE

Komujyvepeku ynpasmsann o6paniu
CHCTEMH 3a H3pany o3ylmbera
(HaMena, HOOEeNna, OCHORHE OTICPALH|E |
3AXBATH, CTPYKTYPA |
KapaKTepHCTHYHH TIPHMEPH)

Anatu u npuGop 3a
KOMHjyTepcKu
YIpaBJbaHe 00pagHe
cucTeMe 3a obpany
pezameM

HaBefie OCHOBHE KapaKTepHCTHKE,
nppnueuy H no.neuy anata
Hpubopa

s HaBeJle anaTe 3a 0bpany pesarbeM

OIULIIE ANATE KOJU C& KOPUCTE NPH
00pamH CTPyTameM, THOAAKEM H
OywemenM

objacHH CHCTEME PE3HUK aNava 3a
KOMIJYTEPCKH yNpaB/baHe 00pagHe
CHCTEME

Hapeae HpuOope, cTe3He HpHOopE,
CHCTEME TIPROOpa 33 KOMITjYTSPCKH
yIipaBbaHe 0DpagHe CHCTEME
Ho3Haje ypehaje v npubope 3a
HOACIIABAKE aNaTa 3a
KOMIT ¥ TEPCKH YHPaBTaHE MallliHE
H3BEHE HOMCIIABAKE a71aTa 33
KOMHJYTEPCKM yNpagbaHe odpanne
CHCTEME

OcHOBIIE KapaKTEPHCTHKE, PHMENa H
nofena anara u npudopa

AnarH 3a oGpany pezamkem
CrpyrapckH HOXKEBH

Anar 2a Hynreree ¥ 08pany oTBopa,
[nopana

ANaTHr 3a NPOCTPYTHEALE

Anary 3a Oyriere

CHcTeMH pe3HMX anara 3a
KOMIjYTEPCKy yhipaBmaHe oOpaane
CHCTEME

[Mogewasame anaTa 3a KOMAjyTSPCKH
ynpasisaHe obpanHe cucreMe
[pubopHn, cTesnn NpAGOPH, CUCTEMH
npubOpa 32 KOMHjYTEPCKH YIPAR/baHe
obpaaye crcTeme

Ypehaju u npubopu 3a HoncIaBamke
A51aTa 33 KOMI[YTEPCKH YIPARbAHE
MAITHHE

IpojekToBame
TEXHONMOIIKMX
npolieca 3a
KOMIT Y TEPCKH
YIpaBJbaHe MAlIHHE

OTIHIIIE KOHCTPYKIHOHY
JOKYMEHTAIHM]y

objacHi THI K 00HM NMPOHIBOMLE
KOMHjYTEPCKH YIpaBJbaHHX
TEXHONOTH]A

BpINH W360P NpHUIIpeMKa

» oapeljyje BpcTC H pefocien

orepanuja

OcHOBE HPOJEKTOBaH:A OGpanHuX U
TEXHONOWKHX MPoueca
Koucrpykimona aokyMesTanyja,
TEXHONOTHYHOCT M OLCHA
TEXHONOTHYIIOCTH KOHCTPYKUHja
Tun 1 06uM NPOH3BONEE H
KOMITjYTEPCKH YNPaBLANIHX
TEXHONOTH)A




Bpimin w36op anara u npubopa
00jaCHH KOOPIHHATHH CHCTEM
MaluHRe ¥ obpaaxa, KOpeKuHjy
anara

BPIINH I POjeKTOBam:E 1 oapehipame
OYTAKLE ANATa ¥ AETajba nponasa
BPILH H300p H ofipehyje pexuMe
obpane

BPILH NPOFPAMUpArse

» HpUIpeMa nocay undopManija 3a

KOMITjYTEPCKY YNPABBAHE MAILMHE
HpUIIPEMA W HOACINABA ATlaTa 32
KOMITjyTepPCKH YNPaBbaHe MAIUHHE
NPUITpeMa TEXHONOIIKY
JOKYMEHTALIH]y 38 KOMMjyTepCKH
YIIpaRbaHe MalIHHe

OTIHIITE CHETEM AYTOMATCKOT
HPOjEKTOBaa TEXHONOTH]E 38
KOMMjYTEPCKY YNPABBAHE MAILMHE

Hz6op nprnpeMia

H3Gop BpcTe H penociacia oHepanHdja
Creundm4HOCTH KOMI)yTEpCKH
YOPABILAHWUX MALIHHA i BpCTe
OoHepaudja H 3axBarta

Hsbop anara u npubopa
KoopanHaTHH CHCTEM MATIHHE H
obOpanka. Kopexunja anara
[Ipojexrorame u ofpeljrparse myrame
anara H JieTajka HpoJasa

H36op n oapelhusame pexuma obpane
[porpamupatte

[Mpunpema Hocaua HEGOpManmja 3a
KOMIIjYTEPCKH YNpaB/iLaHe MallliHe
[puHpeMa 1 NoAcIIaBamke anaTa 3a
KOMIjYTEPCKH YNPaB/HaHe MalukHe
Texuonouka xoKyMeHvaunja 3a
KOMITjyTEPCKY YHPaBJbaHe MallHHe
CHCTeM ay TOMATCKOT MPOjeKTOBaA
TEXHONIOTH)E 32 KOMII|YTEPCKU
YNpapbaHe MalIMHe

Kommjyrepcku
YTIPABJBaHH CHCTEM 3a
obpay

ob6jacHH OMINTe KAPAKTEPHCTHKE U
BpCTE MeTosIa oOpaze
Jedopmitcamen

OninTe KapakTepHETHKE W BPCTE
MeToaa obpane aedopMucareM
Komujyvepeku ynpasmsann o6paniu

nedopMucarseM OITHIIE KOMH]YTEPCKE YIIPABJbaHe CHCTEMH 3a 00pany NediopMucameM
obpaaHe cucTeMe 3a 0bpany KoMujyTepeky ynpagmann 00paaHn
nedopmicatsem CHCTEMU 32 Npocelate i npobujaise
OITMIIE KOMH]YTEPCKH YHpaBihane Anartu v nprGOpPH 32 KOMHJYTEPCKH
ofipagne cucTeme 3a nmpoceuame u yOPaB/baHO Mpocenae U mpobujatse
HpoGHjame CnenupHIHOCTH HPOJEKTOBaAA
onuWINE anaTe u npHdope 3a TEXHONOTH]E 38 KOMIjYTEPCKH
KOMIT[JYTEPCKH YNPABTLAHO YOPABILAHO Npoceliake i npodujate
Hpoceuame H HpoGHjame
onuue cneuu¢uIHOCTH
HPOjeKTOBAH:A TEXHONOTH]E 38
KOMIJYTEPCKH YTIPABBAHO
Tpocenane H npotujare
KoMmjyrepckn ofjacHH ONINTE KAPAKTSPHCTHKE U OminTe KapaKTEpHCTHES H BPCTE
YNpaRLAHK Oﬁpa)ll-[l-[ BpCTE HEKOHBEHNHOHATHHX METOOA HEKOHBEHIHOHANHHUX METOa oﬁpaﬂ.e
CHCTEMH 3a obpane KoMnjyTepck ynpasbaHH 00pamHu
HEKOHBEHIHOHAHE HaBe/le KOMH]YTEPCKH YTIPABJbaHE CHCTEMM 3a NTCKOHBCHUHOHATHE METONE

mMeToae obpane

ofpage cHeTeMe 3a
HEKOHBEHITHOHATHE METOAE obpazke
OITHIUE KOMNJYTEPCKH YIpaBbaHe
ofipanHe cucTeMu 2a
eNeKTPOEpO3HHY 00Opany

OITMLUE KOMNJYTEPCKH YIPABIBAHN
obpanuH CHCTEMH 3a acepcKy
obpany

YTRPAM Cetu(puynocT
HPOjeKTOBaAa TEXHONOTH]E 38
KOMIjYTEPCKH yIpasbaHe oOpagne
CHCTEME 33 HEKOHBEHLHOHATHE
MeToae obpane

obpane

KoMnjyrepckH ynpasbani o0pamHu
CHCTEMM 3a €NEKTPOSpO3HHy obpany
Komujyvepeku ynpasmsann o6paniu
CHCTEMH 3a Jacepcky obpany
CreunpuaHOCT nIpojeKTOBaIbA
TEXHOMOTH)E 32 KOMHU]YTepCKH
YHpaBJbaHe 00pajHe CHeTeME 32
HEKOHBEHIHOHANHE MCcToe 00paje




Kounjyrepery
YTIpaBJbaHE MEPHE
MAIHHE

ofjacHi ONIUTE KAPAKTEPHCTHKE
KOMIJYTEPCKH YNIPaBIbaHHX MEPHHX
MAWHHA

NPUMEHH TIPOjEKTOBAE
TEXHOJOIM]E MEPEHA Ha
KOMIJYTEPCKH yIIPABbAHNM
MEPHHM MallHHaMAa

NpUMEHH crenHpHUIHOCTH
NPOFPAMUPALA KOMILYTEPCKH
YIIPaBJbaHHX MEPHHX MallTHHa

« Omure KapaKTePUCTHKE, NpHMEHA,

MOJENA U CTPYKTYPa KOMILjy TEPCKH
YNPARBAHHX MCPHHX MAIUWHA

o [IpojexToBare TEXHONOrHjE MEPEHA Ha

KOMILj Y TEPCKH YTIPAaB/baHHAM MEPHHM
MALOKHHAMA, l'lpI‘IMeH:eHe METOIE,
CHCTEM TIpHGOPA 38 Mepemhe

o CrenupuaHOCTH NporpaMUpara

KOMITYTEPCKH YNPABBAHNY MEPHIX
MalllHHA

TlepcnexTuBe passoja
H IJajba HpUMEHA
KOMITjyTEPCKH
yOPABBAHNX MALIHHA

nasesie HOBe TEHEPaNuje
KOMIJYTEPCKH yIIPABIBAHUX
MALLHHA

OITHIUE KOMIJYTEPCKH YIIPABIbaHe
MallkHe | podoTe

objacni praeKcHOMTHY
ayToMaTH3auyjy dnexcudunte
TeXHONOLIKE hemuje U
dnekcHDMITHE TEXHONOWIKE CHCTEME
ofjjacHi pauyHapCKy WHTErpUcany
NpoH3BOIKY U habpuke

Oy myhHOCTH (OCHORHM IIOJMOBH H
HH(DOPMATUEHO YIIOZHABAE)
NPHUMEHEH NPOTPaM 32 MITAMIIAE
3D moaena

» Hoge reHepandje KoMIjyTepeKH

YNPABBAHNX MALIHHA

e Kommjyrepcku ynpaeibaHe MallHHE B

poboTH

o OrnexculunHa ayTomMarTianija

texcubHHE Texnonomke hiennje u
DICKCHOMITHY TEXHOIOUKY CHCTEMH

e Pauyhapcku uHTErpUcaHa OPOW3BOAKA

H pabprke OyaylinocTH (OCHOBHH
NOjMOBH H HHHOPMATHRHO
YIIO3HABAHE)

o [Uramname 3D moaena

YII¥TCTBO 3A JUAAKTHYKO-METOAUYKO OCTBAPHBAILE ITPOT'PAMA

Ha moueTky cBAKOr MOAYJIA YUEHHKE YIO3HATH ca IH/LEBUMA H WCXOMUMA HACTARE, OTHOCHO YHEHha, NNAHOM
pafla M NaYMHMMa ouewMBama. [IpeaMer ce peanHsyje ¥ YUHOHHIH Kpo3 TEOPICKY MACTaBY H Bexde.
Ozememe ce geny Ha rpyne a0 15 yueHuka npunukoM peanusauuje Bexou.

[MpunukoM peanH3alje MOAYNA OCTOHUTH & Ha Mpe/I3Hama YUEHWKa W3 TEXHONOTHje obpaZie, NpakTHiHe
NacTaBe, MOIENHPARA MAIWHHCKHX eNeMeHaTa M KoHcTpykudja. [Ipobneme BesuBaTH 3a KOHKPETHY
MAIHCKY NpaKcy.

HactapHrk npunpeMa noTpeOHe eneMeHTe 3a BexOYy, IPATH paj]l yUYEHHKA Ha PaJIHOM MECTY U YKa3yje My Ha
rpeLlKke [pH paay.

Y Toky peanusaluje HacTape NpeameTa NOTPebHO je ypaauTH cnefehie Bexde:

1. Bpcre rpemaka Koje ce MOTY jaBUTH NIPHIHKOM 00page. Metole nocTrzama TAYHOCTH KBANHTETa 0bpaje
(4 vaca)

2. [MpopauyH H H3GOP MEPOAABHIX PEXUMA Pe3atba MPH CYPYraty H OCBPT Ha H3Gop pexumMa pesama Koi
KOMIIjYTEPCKH YIIPaBJbaHX CTPYTORA {4 uaca)

3. Tlpopauys u w3B0p MEPONABHMX PEKHMA PE3ama [MPH TNOOAKY H OCEPT Ha M3B0p pexHMa pesdrna KOX
KOMILjYTEpCKH YIPaBbaHuX Mojanyua (4 vaca)

4. CipyxkTypa KOMIJYTEPCKH YNpPaB/baHHX MAWHHA (CTPYKTypd, NPHHIMN paja, KpeTama, HOCHOLH
uidopmaumja) (10 uacosa)

5. l'eoMeTpHja anmaTa M BHXO0B YTHIIA] N1a KBATHTET 00paljcHe MOBPIIHHE H PEKHM pelaka (4 vaca)

6. Ioaemwarame anarta 3a KOMNjyTepPCKH YHpaBBaRe cTpyroee (4 yaca)

7. [Toaemagarse anara 3a KOMIT Y TEPCKH YIIpaBJbaHe rlofanuie (4 yaca)

8. IpojexToRarLe MpoUECa 33 HYMEPHYKH YIIPABJBAHE CTPYTORE - rpadmuxn pang (6 vacoea)

9. MpojexTopatbe MpoIECa 32 KOMIjyTepCKH YIPaBIbake rIonanuile - rpadmars paa (10 yacosa)

10. KommjyTepcku ynpaBJbaHH oOpagHH cHCTeMH 3za 00pagy ncdopMHCabeM (KapaKTEpHCTHKE,
MPOjEKTORALE MpoLeca) (5 uacona)

11. KoMnjyTepcKH yNpaB/baHH oGpaJHH CHCTEMH 33 eNCKTpoepo3HoHy 00paay (2 uaca)



12, KoMmjyTepckn ynpagbaHy 00panHu CUCTEMM 33 SNIEKTPOXEMHIJCKY 00paay (2 vaca)

13. KoMmnjyTepekd yripaBLaHi o0paJHi cHcTeMH 3a ofpaly ynTpassykoM (2 yaca)

14. KoMnjyTepekH yripaB/baHd o0paaHH CHCTEMH 3a o0pany jlacepoM, BOACHHM MiIasoM (5 4acoBa)

15. Wapaga nporpama za wrramname 3D monena (4 waca)

W3bop Merona 1 ofnuKa pajia 3a CBaKH MoJyn ofpeljyje HACTABHHK Y 3aBHCHOCTH O/l HaCTaBHHX CaApxaja,
cnocoBuocT M noTpeda yueHnKa, MaTepHjanamMx n apyrax yenoea, Kopuetuts eepbanne meTone (MeTona
YCMEHOF H3NAraka H AHJATOKA METOAA), METOAE ASMOHCTpALMjE, TEKCTYAMHO-UNYCTPATUBHE METOAE,
meroge rpadmukux pafosa. [lpemmokewn obnunu paga cy GpoHTanHW, paj y TpynH, paj y mapy,
MHIHBHIYANHH pas.

YIIYTCTBO 3A ®POPMATHBHO 1 CYMATHBHO OLIEIGHBAIGE YUEHHKA

Y HacTaBH OPIjeHTHCAHO] KA AOCTH3aMmY HCXO0/a IPATe CE M BPEANY|Y NPOINESC MACTABE H yUeHha, NOCTHrHyha
YUSHHKA (MPOIYyKTH YYEHa) M CONCTREHH pal. HacTapank Tpeba KOHTHHY HpaLo 4 NPaTH HAHPEIAK YUSHHKE,
KOJU Ce oriie/ia y HauWHY Ha KOjH YUCHWIlH NapTHUHIHPA]Y, KaKo MPHKYIULAJY MOJaTKe, KaKo apryMeHTyjy,
eBaIyMpajy, JOKyMeHTyjy HIia. Ja Ou BpeiHoBame OHNO OOjeKTHBHO H ¥ PYNKIHjH yucHa, noTpedno je
YCKIIAAMTH HHBOE HCXO0A M HAMHHE OLICH:HBAILA.

CyMaTHBHO OLICHHBAE j€ BPCOHOBAaE NOCTUTHY A YUeHHKA Ha Kpajy cBake peamusopade TeMe. CyMaTHBHE
ouene ce DoOWjajy N3 KOHTPONHMX TUIM TMMCMEHWX pagoea, rpaduyknx pamoBa, TECTOBA, YCMEHOT
MCIHTHBARS, CAMOCTATHIX WIV FPYIHUX PA0BA YHEHHKA.

VY (opMaTHBIOM BpeIHOBabY HACTABNHK OM Tpebano Aa MpoMOBHILE TPYTIHH AMJANOT, A8 KOPHCTH NHTAHBA
I3 6y renepucad HooarTke w3 Hauknx HIeja, anv W Ja NOMOrHe paseoj haukux noeja, naje yueHHUHMa NOBPaTHE
uadopManije, a nosparie wHbopMalmje AoOIjeHE OA YYEHHKA KOPHCTH Ja NPHNATOAH NOXYUABAME,
oxpa0Opyje y4eHHWKe Ja OLEHY]y KBasuTeT CBOT pajma. [M30op mHcTpyMeHTa 33 dopMaTHBHO BpelHOBAME
3ABHCH O/ BPCTE AKTHRHOCTH KOja ce BpenHyje.



Hazus npeamera: [IPOTPAMHPAILE 3A KOMIIJYTEPCKH YIIPAB/JbAHE MAIIIHHE

1. OCTBAPUBAIA OBPA3ZOBHO-BACIIUTHOT PAJIA - OBJIMLIHA U TPAJAILE
Y tabenu je NpHKasaH roJMIILH (OH/T YacoBa 3a cBaKH 00JIMK paja

1.1. TPEMA ILUIAHY U IPOTPAMY HACTABE U YUEIHA!

HACTABA
PA3PE]] Teopujcka Bent [lpaktiuna | Hacrasay ITPAKCA VKVITHO
HacTaBa HacTasa 610Ky
111 0 140 0 0 0 140
v 0 217 0 0 0 217

! NMonpasymesa peannsaiujy HacTae Kpo3s TEOPHjCKY HACTABy, BeskOe, NPAKTHUHY HACTABY H HACTABY Y GJIOKY

1.2. TIPEMA IUIAHY U ITPOI'PAMY HACTABE U YYEIA KAJIA CE PEAJIM3YJE 11O
JAYAJIHOM MOJEJTY 2

HACTABA
VUEE KPO3
PA3PE, i YKYITHO
i Teopujcka Bexbe [TpaxTiuna Hacrtaga y PAJT*
HAcTaBa HacTaBa OIOKY
I11 0 0 0 0 140 140
IV 0 0 0 0 217 217

2V KOJIMKO C€ MPOrpaM peausyje Mo ayatHoM MOJey
* [TorpebHo je ma mkona v mocaoAarall AeTabHO HCIUIaHHPajy M YTBPJIE MECTO M HAYHMH pean3anuje
HCXO/1a, H YHECY MX Y IUIaH peanu3alfje yuemba Kpo3 paj

2. HWJbEBH YUEbA:
o CrHuamke 3Hamka 0 CABPEMEHHM TEXHOJIOUIKHM [TPOIeCHMa MPOH3BO/IhE HA 6a3H TeXHONIOTHje
KOMII]YTEPCKOT YIIPaBibaha

e (CrHIAke 3Haka 0 CABPEMEHHM TEXHOJIOTHjaMa

Crunasme 3Haba M BELITHHA 3a MPHMEHY KOMITYTePCKH yIpaB/baHux oOpaHuX cHcTeMa

e VYrno3HaBame 0CHOBHHX (YHKIH]ja yripaBibaukux jeaunuia KY mammua u ocnocoGbpaBame 3a
NpHUIpeMy HOCHOLA HHOPMallija, YHOLIeHE TECTHPAKE W KOPeKIIHje nporpaMa

Pazeujamse cMuciia 3a capajiiby ca NpojeKTaHTHMAa MPOM3BO/Ia. KOHCTPYKTOPHMA JlaTa,
onepartepuMa 3a KY MalliiHe M ocTalnuM y4ecHHIIMMA Y [IPOjeKTOBakY M [IPOH3BOIbH

3. HA3UB U TPAJAILE MOIYJIA ITIPEIMETA

Pazpen: Tpehn
Pex. HA3UB MOJIVJIA Tpajame Moayia
op (yacoBu)
1. | OBpaaHu cHCTEMHM ca KOMITJYTEPCKHM YIIPABIbAREM H EbHXOBO TIPOrpaMHpahe 16
2. | OcHoBe nporpaMHpama 12
3. | I'naBue dyHkimje 24
4. | I'lomohte u TexHoJOMIKe QYHKIMjE MporpaMa 16
5. | Ynpapssauke jeJTMHAIIC W POTPAMHPAISE 16
6. | PyuHo npojekToBame TEXHOIOTHje 36
Pazpen: YeTBPTH
Pen. HA3WUB MOJIYJIA Tpajame Momyna
op (uacosm)
1. | Ilpumena pyunor nmporpaMupana 39




5 Mau_mH(n((? nporpa‘mmpafbc. unrterpucann CAD/CAM cuctemu, npojeKToBame 178
TEXHOJIOTH]€ KOMITJyTEPCKH YNpaB/baHHX MalIHHA AJIaTKH
HCXOTH
HA3UB MOJIVJIA | Ilo 3aBpmerky moayaa yueHnK he Outn KIbYYHH [MTOIMOBH CAJIPXKAJA
y cTamy ja:

Ob6paanu cucTeMy ca

e 1103H@je OCHOBHH KOHLENT U

OCHOBHH KOHLENT H CTPYKTYpHA

KOMITjYTEPCKHM crpykrypy KV maiuna M3rpajiha
VIIPaBIbAbeM H e TI03Haje HUBOE ynpaesbama (NC, e Husom ynpasmama (NC, CNC, AC,
HAROEG CNC, AC, DNC, FTC, FOS, FPS) DNC, FTC, FOS, FPS)
MporpamHpane e JlepUHHIIE KAPAKTEPHCTHKE . Kapame_pncmxe o0pamHHX cHcTeMa
obpannux cucrema ca CNC ca KOMTIjYTEPCKHM YTIPaBbarbeM
YIIPaB/babem e Texuonouixa npunpema KY obpaanux
e 00jacHH TexHONMOMKY npunpeMmy CNC cHcTeMa.
obpanHux cucTeMa o [lpunpema mamuHe (cucTema)
e [PUIIPEMH MAIlIHHY (cHCTEM) e [Ipunpema anara
e npunpeMu norpeban anar o [Tpunpema marepujana
e IPUIPEMH MaTepHjall o Jleunucame qoKyMeHTALH]E
e CXBaTH 3Hauaj JAeHHHcamba TexHuuke | o KapakrepucTHke pydHOr
JIOKYMEHTaLuje. [IpOrpaMHparsa.
e 00jacHH KapaKTepHCTHKE PYy4HOT o [lonymammucko nporpaMmuparse.
nporpaMupaa. o Kommjytepcko mporpamupame.
e 0fjacHH KapaKTepHCTHKE ¢ CAD/CAM u cucremu
MOJIYMAllIMHCKOT NPOrpaMUpara. nporpaMupaa.
e o0jacHM KapaKTepHCTHKE
KOMIIjYTEPCKOT IporpaMupaa
OcHoBe e paszyMe OCHOBE NpOrpaMHpara OcHoBe nporpaMupasa.

nporpaMupama

NPHMEILY)E CHCTEM KOJIMparba

JieHHHIIE KOOP/IMHATHE CHCTEME

paziHKyje KapakTepHCTHYHE Tauke

oGpajiHor cucteMa

e 1I03HAje  CTPYKTYPHY  M3Tpalmby
nporpama

e [PUMEHbYje TPOrpaMcKe peYd |
peueHuIe

e KOPHCTH Hocaue HHopmailija

CucTeMH KoMpama.

Koopaunaruu cucremMu.
Kapaktepuctuuse Ttauke oOpagHor
cHcTema.

CTpyKTypHa H3rpaliia nporpama.
[Tporpamcke peunt u peueHHIIE.
Hocaun uHpopmanuja.

['naBne dynkumje

e pazyMe MECTO H YJIOTY IJIaBHHX
¢yuxumja y okBupy nporpama CNC
MalIHHa

e BPLIM NOJENY ITaBHUX (pYHKIH]ja.

e pasznukyje GyHKIMje 3a AedHHHCALE
cHCTeMa NporpaMupama

e pasznaukyje QyHKIMje 3a
yCIoCTaB/bame Bese u3Mely
KOOP/IMHATHOT CHCTEMa MaIlIHHE H
npeaMera obpaje

o npuUMeRyje GyHKIHje 3a
JedHuHHCcae: HAYMHA KPeTarba,
NPABOJIMHH]CKOI KpeTarbha Op3uM
X0JIOM, JIHHEapHe HHTepIoaluje,
KpYJKHE HHTEpIoJIaluje, pe3ame
3aBOJHHIA, IIMKITyCa CTPYramba

e KOPHCTH (pyHKIHje 3a AeduHHCame
MOJIa KOpaka.

Mecto u ynora rnaBHuX QyHKIIHja Y
oxkeupy nporpama CNC mainuna.
[Toyena rnaBHUX (ByHKIIH]jA.

o OyHkuuje 3a JeduHuCcarbe CHCTEMa

MporpaMHparsa.
dyHKIMja 32 yCIOCTaB/bake Be3e
u3mely koopauHaTHOr cHCTEMA
MallliHe U npeamera obpare.
Gynknyje 3a neduHUCake: HAYHHA
KpeTarba, NPABOJIMHHUJCKOT KpeTama
Op3HM XOJOM. JIHHEapHe
HHTEpIoJaIuje, KpyKHe
HHTEPIOJIALM]e, Pe3atbe 3aBOjHHLIA,
HHKITyca CTpyTama.

Gynxunje 3a neguHUCcamE MO/1a
KOpaka.




IMomohue n
TEXHONOITKE
dyHEUMjE TporpaMa

pasyMe MecTo, YJ0ry W 3Ha4aj
noMohHHX (YHKINja ¥ OKBHPY
mporpava CNC Mawmea

objacHu nopeny rmomohHux dyHkuja
NpHMER:Yje GYIKINj¢ 3ayCTaBbaka H
dyHKiLMje Kpaja nporpama uim
noTnporpamMa

NpHMERYje OYHKURjE YKIBYYHBaha H
HekmbyuHBama oapebennx ypehaja na
MalHHaMa

NpUMeRyje OYHKUNjE H3a3a
YKIbYYHBAHA

NozHaje ocTane noMohde Qynkumje
ofjjacun QyHKUHJY PEIHEX AnaTa ¥
nporpamy

o0jacHN CeNneKUHjy v M3MEeHY anata
Redunuille Xy KUHCKe KopeKLdja
anara

JeGHHHLIE KOPEKIITT]E MONYIPEUHHKA
Bpxa 3200JbCHAa H OPITJCHTALIH]Y
pes3Hora nara

npumersyje pexume obpane
nporpamMupa Kopake u 6poj obpraja,
NpOrpaMHupa reoMeTpHjCKe Noanore
PYUHOr IporpaMupama

NporpaMHpa TEXHONGUKE NOANIOTE
PYYHOr NPOrpaMUpatsa i Iy Tatse
KpeTama anaTta

¢ Mecto, ynora # 3navaj momoliHux
thyHruHja y okBHpy nporpama CNC
MAIUHHA,

« Tlonena nomolinux dyHKja.

» OyanHje 3aycTaB/bama H QyHKIIjE
Kpaja MporpamMa WM n0TNporpamMa.

« OyHKIMje YKBYUIHBAKA H
HCKJBY4HBama ypehaja va MamvHaMa.

o QOyHKUHjE H3NAA YKBYUUBALGE.

» Ocrane dyaxnumje.

« Oyuxumja anara y nporpamy,
ceNekiHja anaTa, U3MEHa Allara,
nedmHMCcame KopeKulje anara.

« Pexnu ofpane, nporpamupaise
Kopaka i Opoja ofpraja, reoMeTpHjCKe
NOATOTE PYYHOT NMPOTPaMyuparsa,
TeXHOMOIIKE MOANORe PyYHOr
NpOrpaMHparma, MyTarke KPeTama
anmara.

Ynpasmauke
JeOHUHHLE H
NporpaMupae

oBjacHM CTPYKTYPHY H3rpaaisy
YTIpaBILaUKHX jENMHHIE
pasnuKyje MoAyle YIPaBbadKUX
jenuuua

KOPHCTH onroBapajyhi maunsH
YHOWCHKA HporpamMa u obpana
urdopmauja

NPHMEY € PYYHH U ay TOMATCKH
HAYHH pana.

BPIUH AHJarHOCTHKY paja
YIPABRILAYKE JEIHHULC

NpUKaKe Npernen 3HavuajHujHx
YIpaBJLAYKHX jeHHHLA

« CTpyKTypHa W3rpalba YNPABBAYKHX
jeIMHHLA.

» Mogyny ynpap/badKHX jeTHHHLA,

¢ Hauun yrollewa nporpama n o6pana
HHOpMAIH]a.

¢ Pyunu v ayTOMAaTCKM HAMMH pazna.

« JIHjarHOCTHKA PAJA YIIPABIBAYKE
JemHHHLE.

o Ilpernen 3HauajHUHjHX YIPaBIBLAYRHK
JjeadHADA.

Pyuno npojekrorase
TEXHONOTH]E

NPUMELY]E PYUHO HPOJEKTOBAME
TEXHONOTH]E CTPYrakba

o0jacHH OCHOBHE KApPaKTEPHUCTHKE H
Hauue paga CNC crpyra

pazNHKYje YIpaBbadke jSOHHHNG Ha
CNC crpyry

pasnHKyje Bpere Hapeabu

nHIme nporpam 3a paa na CNC ctpyry
DHCARE MPOTPaMa LHKITYCa 3a
CTPYTae

caMynupa npouec 2D u 3D
KOpHIyje rpeliike y AporpaMy
KOPHCTH HanpeaHe napeade mpH
nporpamupaiby CNC ctpyra

¢ Pyuno npojexToBame TEXHONOM]E
o [IporpaMupaske 00pajie CTPYrameM.




npuMersyje LKy cHe QyHRIje
npuMeryje yHkuuje 3a aedpuHUcae
unknyca Sywemna

npumeryje PyHKuUje 3a AedrHicae
IHKITyCa [MoJama

npuMersyje dynxunje 3a aepunucame
pasTHYATHX IHKIyca Ha KY
IMoAanuLaMa

NpUMERYje PYUHO MPOjeKTORatbe
TEXHONOTIIJE H NPOorpaMHpare
Oywema

NpUMeRYje pyUHO POjEKTOBARE
TEXHOJIOTIIJE H NporpaMHparmke

dyHKiHje 30 NedHRICAke HAYHHA
KpETatha

« nxnycre dyuxnuje
o Iuxnyeu Oyuierwa
» llHKnycH rmogama H OCTATH HKITYCH

na KV rnopanuiama

PyuHO npojexToBamke TEXHONOTH]E H
NporpaMHpae 0y emkeM

Pyuno npojexropame TeXHONOrHje #
NPOrpaMHpamke TNoJamka

Pyuno npojexTopame TEXHONOTIE 1
nporpamupatse 06pasHEX LeHTapa
PyuHo npojekToRame TEXHOMOTH]E H

MallHHa aJIaTKH

IprMena pyuror
CROAAa nporpamMupase obpane
nporpaMupaa . . .
NPHMERY]E PYUHO IPOjEKTOBARE AedopMaijom
TEXHONOTHJE M POTPAMHPAH:E ¢ Pyuno npojexToBame TEXHONOTHIE 1
obpaanux LeHTapa NPOTPaMHpatEe HEKOHBEHIHOHATTHHX
NPHMER:Y]E PYUHO NP0jeKTOBAHE MeToaa odpane
TEXHONOTH]E M MPOTPAMHDAILE ¢ Pyuno npojexTopame TEXHONOHE U
obpane aedopMaImjom MEpEHa 33 KOMIT)YTEPCKH YIIPaRIbaHEe
NPHMEY]E PYUHO MPOjEeKTOBAE MEPHE MauIHie
TEXHONOTH]E H NPOrpamMupaise
HEKCHBEHITHOHANTHX METOAA 0Gpase.
H3BOIM PYYHO NPOJEKTOBAGE
TEXHONOIH]E H MEPEHLA 33
KOMITJ¥ TEPCKH YNPaRIbaHe Mepne
MalTHHe.
Pa3IHKYje OCHOBE MAITHHCKOT » (OcnoBe MaNIHNCKOT TIPOTpaMHpPAIba.
NpOrpaMUpaa o Jesuny 3a MAMHCKO NPOTPAMMPAEE.
KOPHCTH je3HKe 38 MALIHHCKO « [Ipouecopu, MecTo H ynora
TIPOrpaMHPaIES NOCTIPOLECOPa ¥ CHETEMHMA
ofabepe npouecop ayTOMaTCKOr NPOrpamMupaka, 3anarak
0Gjacii YIOory H MECTo nocrnpolecopa, pyHkuHje
NOCTIPOLECOPA ¥ CHCTEMHMA NOCTAPOUECOPa, NOCTNPOULCOR
ayTOMATCKOT MPOTPAMHPAEhA TEHEPATOPH
oGjacHH 3amaTak H pyHKLBjC » [lojara, OCHOBHH KOHIICIT H
MaIIHOCKo NOCTIpOLECOPA cTpykrypa CAD/CAM cucrema,
nporpamMupaibe, objacHH 3afiaTak H QyHKIMje OCHOBHE KApAKTEPHCTHKE H CNICMEHTH,
AHTerpUCANH NOCTIPOUECOP reHepaTopa edexTn npuMene ¥ MpOjeKTOBaty
CAD/CAM cuctemu, ofjacHH OCHOBHU KOHIENT K NPOH3BOAA U MPOJeKTOBANE
IpojeKToBaIse ETPYKTYPY CAD/CAM cucrema TEXHOIIOTH] .
. 00JacHN OCHOBHE KAPAKTEPHCTHKE M | » dase ayTOMATCKOT NpOrpaMnparsa.
TEXHONOTHjE ;

. enemenre CAD/CAM cuerema e Jleduuucaise reomMeTpyje.
KOMH]yTCpCKH objacmu epexTe mpuMene y » JeduHucame TEXHONOTHE.
yTpaBbatuX TIPOjEKTOBAY HPOH3BOAA H « TlpoBepa nmporpama cHMyNaIHjoM.

-

NPOjEKTOBAE TEXHOIOTH]E

HaBefie daze ayToMaTeKor
NpOrpaMUpaa

ananu3upa gedHNHCAkE TEOMETPHjE
TPOBEPH NMPOTPaM CHMYNALIH]OM
BpIIH MPEHOC noAaTaxka | Tpascdep
nporpama

NpOrpaMupa CTAHAPAHE LUKIYCE H
UMKNYCE CTPYTAkEM ¥ KOHTEKCTY
NpOjeKTOBAba TEXHONOTHjE

IMpenoc noxaraka U TpaHcep
nporpaMa.

Hoge redepatiuje yrpasbadknx
Jjemuarua (Y]} 1 TeXHOIOIIKA
npunpema KY mMawmna.

Hose reneparmje CAD/CAM
cucTeMa.

Pauynapcku uHTEIpHCAHA
npouzsoara. Gabpuke 6yayhHOCTH H
TeXHOMOUIKa npinpeMa KY Mamuua.




s BpIIN KOPEKUH]Y pajijyca Bpxa anara | « CHCTEMH BelITAYKE HHTENHMEHUHjE 1
KoJ, 00pajie CTpyrameM TexHoNoWKe npunpeme KY mMammaa.

s IPOJEKTYje TEXHONMOTHje moMohy
CAD/CAM cucrema

» pazlHKYje HOBE ICHEpaIje
ynpaemaqkux jenuanna (YJ) u
TexHOMoIIKa punpeMa KY Maimuga.

« no3naje HoBe revepannje CAD/CAM
cHcTeMa

» objacimi pauyynapcKH HHTETPHCAHY
NPOM3BOIEY

« ofijacHu nojam (abpuxa 6y ayhrocti
¥ KOHTEKCTY TEXIOJIOLUKE IPHIIPEME
KV maimia

» 00jacHH CHCTEME BEIITAUKE
HHTEIMIEHIH]E ¥ KOHTEKCTY
TexHoxouike npunpeMe KY mauiga

YIIYTCTBO 3A IMIAKTHYKO-METOIHMYKO OCTBAPHBAKLE NPOIPAMA.

Ha nmeueTky cBakor mofy/la y4eHHMKe YIO3HATH ca LWBEBHMA H HCXGAHMA HACTaBe, OAHOCHO Y4ethd, [11aHOM paja
HAYHHHUMA OLCHHBAH:A,

[Mpeamer ce peanusyje xpos sexde y pauyHapckom kabuHery. IlpinukoM ocTeapHBata NporpaMa oJelberse ce JelH
Ha rpyne Ao |5 y4eHuka.

Y Toky peanmiauMje MOLYNA OCMOHHTH ©¢ HA NPCA3HAKA YHYECHHKA H3 MOACAHMPARA MALUMHCKHX ¢leMeHara M
KOHCTpYKLMja, TNPAKTHYHE HACTaBe, TeXHO/IOTHje 3a KOMM)yTepcKH YHpaB/baHe MawlHHe. HacTapHuk mpunpema
notpedHe enemeHTe 3a BexOy, AEMOHCTPHPa pal Ha pavyyHapy, MPaTH pan y4eHHKA HA PaJHOM MECTY H yKaszyje Ha
rpellike NpH pagy. Pague safarke Be3HBATH 328 KOHKPETHY MAWIHHCKY Mpakcy.

H3zbop MeToa M 061HKa pana 3a CBaKK Moayn oapelyje HACTABHWK ¥ 3ABHCHOCTH OfL HACTABHHX CaapiKija, CIoCobHOCTH
1 noTpeGa yuyeHHKa, MATEPHJANHMX W APYTUX ycaoea, KopueTuTH BepbanHe MeTone {METONA YCMEHOr H3NMArawa W
AMjanoiIka MeTofa), MeTone OeMOHCTpallnje, TEeKCTYANHO-HIycTpaTHBHe Metoae. Ilpeanokenn obnunm papa cy
tporTanuy, pan y rpyHH, pas y napy, HHIMBHAYANHH pas.

YKOINKO Ce NPOrpam peanusyje mo AyaJaHomM Mogexy noTpebHO je 43 WKoNa H NOCIOAABAL AETASLHO HCNNAHHPa)Y
M YTBPAE MECTO H HAaUMH peannzallije HCXoa, M YHECY HX Y TUIaH peanusaliije yuerha Kkpos pan. [penopyka je na ce
YUEHE KPo3 paj peanuayje NPUMEHOM caBpeMeHe patyHapcKe OpeMe M Arosapajyhix KOMIT)YTepCKHX mporpama.

YIIYTCTBRO 3A ®OPMATHBHO H CYMATHBHO OLIEILHBAILE YUEHHKA

Y HACTABH OPHjEHTHCAHO) KA AOCTH3AKY UCXOA NPATE C& ¥ BPEAHY]Y NPOLEC HACTABE W Y4ema, NocTHruyha yuennka
(MpOAYKTH yHerba) H cONcTBeHH pad. HacTaBHMK Tpefa KOHTHHYHpPAHO Aa NpaTv HanpeAak Y4eHHKa, KOjH cs orniena y
HAYHHY HA KOJH YYEHHUM NAPTHLHNHPA]Y, KAKO NPHKYIUBAJy MONATKE, KAKO APryMEHTY]Y. €Banyupajy, AOKYMeHTY]y
urh, Jla 6u ppeanosame 6uno objexTyEnO W y dYHKUMH yueHa, NOTPEOHO j& YCKAANMTH HHBOE HCXOAA M HAUHHE
OUSHHBRAHA.

CyMaTHBHO OLSHHBAILE je BpeNHOBAae HOCTUTHYla yueHHKa Ha Kpajy ceake peannsosade TeMe. CyMAaTHBHE OLEHE ce
DobHjajy W3 KOHTPONHHX HIH NHCMCHHX PANOBa, TECTOBA, YCMEHOT HCNHTHBAKE, CAMOCTATHIX WIH FPYNHHY PajoBa
YUEHHKA.

Y ¢dopMaTHBHOM BpefHOBAaHY HAacTaBHHK GW TpeGano Aa NPOMOBHLIE [PYIMHH AWjanor, Aa KOPHCTH NHTawa aa oM
rEHEPHCA0 NOAATKE W3 Haukux HAGjA, any ¥ Aa NOMOTHE pazeo) haukux Haeja, Jaje yUSHHUHMA NoBpaTHE HudopMauMje,
a noBparHe WHpopMalje AoCHjeHe o yueHHKA KOPUCTH Aa MPHIATOAH MOAYYaBarke, oxpabpyje yueHHKe Aa oliekyy
kBanurer cBor paga. M3Gop uHCTpyMeHTa 3a (JOPMATHBHO BPEAHOBaHE 3ABHCH O BPCTE aKTHBHOCTH KOja Ce BpenHyje.
YKOHKO ce NPOrpaM peannsyje No IYAJHOM MOAely HACTABHWK /MHCTPYKTOP OpOBEpapa Ja NiH je NOCAOAABAl]
H3BPLIMO NPOLEHY PH3IHMKA Ha pagHOM MecTy Ha KOME palde Miaaid H Ja /I je M3Beo YBOAHY 00YKy Mmagux o
Ge3benHOCTH U 30pABRLY HA pamy.



Hazue npeamera: IIPOJEKTOBAIBE TEXHOJIOIIKHX CUCTEMA

1. OCTBAPUBAIA OBPA3ZOBHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE
Y tabenama je npukazaH roJuiImLl (JOHI 4acoBa 3a CBaku 0OIHK paja.

1.1. TPEMA ILUIAHY U IPOTPAMY HACTABE U YUEIHA!

HACTABA
PA3PE]] Teopujcka Bexts [IpaxTHuHa Hacrasa y [MPAKCA | YKVITHO
HACTaBa HAcTaBa BII0KY
111 0 210 0 60 0 270
v 0 186 0 90 0 276

! NMonpasymesa peannsaiujy HacTae Kpo3s TEOPHjCKY HACTaBy, BeskOe, NPAKTHUHY HACTABY H HACTABY Y GJIOKY

1.2.

JAYAJIHOM MOJEJTY 2

IMPEMA IUIAHY U ITPOI'PAMY HACTABE H YYEA KAJIA CE PEAJIM3YJE 110

HACTABA
PASPENl | Teopn - VHEBEKPOS | yupip | viym
€OpHjCKa Bexte paKkTH4HA bik KPO3 PAJT* o
HacTapa HacTaBa (Hacraga y
0110KY)
111 0 0 0 60 210 270
b 0 0 0 90 186 276

>VKOJIMKO C€ MPorpam peasinzyje Mo ayarHoM MoJIeny
* ITorpebHo je ma nrkosna u mocsaoAaBall AeTabHO MCIUIaHUPajy M YTBPJIE MECTO M HAYMHMH pealli3alije
HCXOJIa, H YHECY MX Y IUIaH pealu3aluje yuemha Kpo3 paj

2. IWJLEBU YUEIbA:
e (CrHuame 3Hamka U BEIITHHA 32 00aBIbarke MOCIOBa H CaMOCTalIaH H3BPITHIAYKH PaJl y OKBHPY
cTaHjap/a KeaauduKauje
e (CrHIame 3Hamka U BeIITHHA 3a OP30 YKIbYUHBambe y MPollec KOHKPETHE MMPOH3BOJIHE TEXHOIOTH]e

e OsiajaBarme TEXHOIOIIKAM MOCTYILMMa 00pajie U NPorpaMupae KOMILYTepakH yIpasbaHux
MalllHHa
e OsianaBame NOCTYMIHMA IPUITPeMe, TIo/iellIapama, KOHTPOJe U CMelITaja anara Ha
KOMIIjy TEPCKH YIIPaB/hbaHUM MalllnHAMa
e OcnocobbaBarme yHOIICHA NPOrpaMa, MOCTaB/babe MPUIPEMKA, TECTHPAE U W3paja pajHorT
JIeJ1a HA KOMJYTEPCKH YIIPaBJbaHO] MallHHH

3. HA3UB H TPAJAIBE MOIYJIA IIPEIMETA

Paspen: Tpehn
Pen. HA3SHWB MOJIYJIA Tpajame Mmomyna
6p (yacoBu)
1 OOpasia cTpyrameM Ha KOMIYTEPCKH YIPaB/baHHM 0OpajiHUM CHCTEMHMa H 40
© | ynpaBmame CNC cTpyrom
2. | Ilpunpema anaTa 3a KOMIjYTEPCKH yIpaB/baHe CTPYrose 20
3. | CnoJpaiime U YHYTPAIlbe CTPyTrake 60
4. | Kopekiuja Bpxa paaujyca anata 10
5. | O6pana ctpyrameM KopHIThemeM cTaHIapIHAX THKITyca 40
6. | W3pana nporpama kopumhemem noanporpama 10




cramy Ja:

7. | U3pana pagaux npejMera Ha KOMIjYTEPCKH YIIPaR/baHHM CTPYTOBHMA 30
8. | biox nacrasa | 60
Pazpen: YETBPTH
Pen. HA3WB MOJIYJIA Tpajame Moayna
op (uacoBu)
1 Obpana rinogameM Ha KOMIJYTEPCKH YNpaB/baHUM O0OpajHHM CHCTEMHMA M 2%
‘| ynpassbame CNC rioganumama
2.| I'mogame kopumthemeM JTHHEAPHOT H KPYIKHOT KpeTarma 48
3.| Obpana rnopamem KopuithembeM cTaHAAPAHUX HUKITyca 35
4 IlpojexToBame TeXHOIOIHjE KOMILYTEPCKHM YIpaB/baHHX MallHHa y3 nomoh 77
| CAD/CAM cucrema
5.| brok nactaga 11 90
HUCXOIn
HA3UB MOJIVJIA | Ilo zaBpmieTky Momyia yueHHk he outny | KIbYYUHM ITOIMOBH CAJIPAKATA

OGpana crpyramem Ha
KOMITjyTEpCKH
ylpaBJbaHUM
00paJHUM CHCTeMHMA
u ynpasmame CNC
CTPyrom

HaBe/Ie MOJIETy KOMIIjyTepPCKH
yIpaB/baHUX CTPYroBa

HaBeJle IJIaBHE JIENIOBE KOMIIjYTEPCKH
}'l'lpaBJ'bﬂH[/]X OGPaﬂH[r‘]X CHCTCMA
00jacHH IIOroHCKe CHCTEME 3a IJIaBHA
n nomohiHa Kperatka,

pas3lHKyje MepHe CHCTEME KOjHU ce
KOPHCTE TIPH pajly Ha KOMIIjyTepcKH
YHpaB/baHuM 0OpaiHUM CHCTEMHMA
KOPUCTH YIIPaBJ/BAYKY jeHHHILY

e KOPHCTH TacTaTypy MalllHHe

pasiHKyje HauMHE pajia yIpaBbauKe
jennHuUIe (py4HH, ay TOMATCKH,
HHKPEMEHTAIHH, ped)epeHTHa TauKa,
pan Y (ypapihauka jeJIMHHIA) V
Mmehymemopuju...)

BpUIH MOMEPALC HOCAYA alara 'y
npaBily MojeJHHAX 0ca JI0 YHaripes
3aj1aTe BPEHOCTH KOpHINhemeM CBHX
HauuHa paja Y.

perymmire 6poj obpraja

peryJuiie Op3uHy Kopaka

BPLIH M3MEHY azata
VKJbYUYje/HCKIbYUYje CPelICTBO 3a
xyaheme

o Ilonena KOMIjyTEpCKH YIpaB/baHUX
CTPYTOBA, IIIaBHU JETOBH

o [loroncku cucremu 3a rinaBHa v

nomolina KpeTarma

Mephu cucteMu

Ynparmmavka jeIHHHIa

Tacrarypa ynpasibauke jeJiHHHLE

Haunnu pana ynpapibadke jequHHIE

(pyuHH, Ay TOMATCKH,

HHKPEMEHTANHN, pedepeHTHa Tauka,

paa Y (ynpapeauka jeiMHHIA) Y

mehymemopuju...)

» [lomeparbe HOocaya anata y npasiy
MOje/IMHUX 0Ca JI0 YHANpPe] 3a71aTe
BPEJIHOCTH KOpHIIhemeM CBHX
HaunHa paga Yl

o Perymucame Gpoja obpraja u
KOpaka, U3MEHa ajiara,
YKIbYUHBaH:€/HCKI/bY UHBAE
cpenctea 3a xinaherse

IIpunpema anara 3a
KOMITjy TEPCKH
yIpaBJbaHe CTPYroBe

IpeHaMELITa a/laT BaH MallHHe
MOCTaBJbha a1aT Ha MallhiHe
jeuHULIIE KOPEKIU]e Pe3HUX ajiaTa
YHOCH M3MEpeHHX KOpeKI[Hje anara y
MEMOPHJY KOpeKlHja ajnarta

KOPHCTH JIpiKayde U CHCTeMe Jpikada
PE3HHX ajnarta

KOPHCTH JIpAKaye U CHCTeMe Jpikaya
CTE3HHUX azara

o [lpejHameniTame ajaTa BaH
MAalniHHE U Ha MaliHHH

o Jledunucame Kopekiuje

o YHOIICHE KOpEeKIHje anara

Hp}l{a‘-ll*] M CHCTEMH JIpiKava ajnara

CrioJpannme 1
YHYTpallhe CTpyrame

uzpalyje TeXHHUKO TEXHOIOLIKY
JIOKYMEHTAIH]y

o Croballise H YHYTpallmbe,
HONPEYHO H Y31Y)KHO CTpyrame




s YHOCH NPOTPaM ¥ YIIPABIBAUKY
jemuHuLy (¥YJ)) Mamune

& TECTHPA NMPOTpaM (IIPOBEPOM MY TAKE
anara CUMYNALHOM, INIOTEPOM,
NpoOTIAM KpeTameM MAITHHE T2
npasHo)

= BpILY NocTaBbamke obpanka

s BPIIH LEATPHPAIGE H CTe3are o0pagka

o JNeduHHILE TOLHJE HYNTE TAUKE
pa;Hor npeaMera

« mpafjyje pagHe npeamere Ha CNC
CTpYTrY

® BPIIH MEPEH:E H KOHTPONHCAE
WapanKa

* BpIIY KOPEeKIHja MporpaMa — no
noTpeou

& TIPUMEHLY]E MOMPEUHO U Y3XYKHO
CTpYTame UHNMHAPHYHUX H KOHHIHUX
MOBPINHAA Ca PAIM]YCOM H
3a00/Re I HMA, HABOjEM W KOHTYPHO
CTpyrame (NHHeapHa W KpYKHa
HHTEPIIONIALKja)

LMAHHAPHYHIX W KOHWYHIX
MIOBPIIHHA CA PAIH]yCoM H

32006 BCHAMA, HABOjCM H KOHTYPHO
CTPYrake (MHHeapHA U KPYXKHA
WITEPIONaLHja)

H3pana KOMNETHE TEXHHUKO
TEXHOMOIIKE OKYMEHTALHje U
YHOWCHS mporpaMa y Y]
Tectrparse nporpama (iposepa
MYTake aNaTa CUMYJIAIH|j oM,
IUIOTEPOM, TPOOHEM KPETAHEM
MallHHe Ha pa3Ho KOHTponoM Y1)
[NocTapmame 00pagKa, ICHTPHPARE,
cresarse, JedHHHCArLE CTAPTHE W
HYNTE TAYKE PAJHOT NpeIMeTa
Hapaga pagaux npeaMeTa, Mepere
W KOHTPONUCA:E, KOpeKLHja
MpOTrpaMa - YCJIOBHO

Kopexuuja spxa
pamMjyca anara

& BpIUY H3PAJy PalHUX MpeaMera
KopHWhekheM KOPEKIH]¢ BpXa
pasHjyca CTPYTapCKHX HOWKERA.

s TMPaBH KOMIUIETHY TEXHUYKO
TEXHONOWKY JOKYMEHTaUmnjy

HUapana panHux npeaMera
KopumhemeM — KOPEKIHje  Bpxa
paaujyca CTPYTapeKuX HOMERA
H3pana  KOMIAETHE  TEXHHYKO
TEXHOJIOIKE JOKYMEHTALM]E

O6pana cTpyrameM
KOpHILhCHeM
CTAHAAPAHKX LHKNYCA

* TIpUMEH:Y]jE LHKMYCE Y3AYKHOT U
TIOTPEHIIOT, CIOJBALILET H
YHYTPAIILET CTPY A

s [pUMERYje HHKIYCE pe3ama HaBoja
(cnospalurer M yRYTpawmer, NEBOr ¥
JAECHOT, ¢a JeIHIM W BUILE TTOYCTAKA,
HHIMHAPHYHKUX 11 KOHYCHHX HaBoja)

s NPUMEIY]E LMKITYCE YCeUAma
wpebosa

s IpUMERY]e UMKIyce 3a0yurBarma,
OyLueiha, NPOILUPHBAKLA, PATBPTAA,
YUYIITaa, YPE3HBatha U HApe3UBakha
HaBOja.

[THKITYCH Y3MYKHOT H NOTIPEHHOT,
CTIOJBALIFLET H YHYTPALBeT
CTpyraa

[uknycu pesarba HaBoOja
(CnobaLLBET 1T YHYTPalIFET, IEBOT
W JECHOT, Ca jeTHUM W BHIIe
MoYeTaKa, UMAHHAPHIHIIX H
KOHYCHHX HABOja).

Lluknycu ycerama xipebona.

« Unknycn sabywmeara, Oywerna,

HPOILMPUBAES, PAIBPTALA,
YIYLITArbA, YPEIUBara U
HAPE3HBakA HABOJA.

Hapaja nporpaMa

s TipUMerLYje 0Dpaay cTpyramem

» Ilpumena moTnporpama.

KopHIIThereM KopuihemeM MoAmporpaMa » [IpuMepy oTpaBAAHOCTH TIPUMEHE
NOporpamMa s POrpaMypa Mpagy pagHuX MpeaMeTa MOTAPOTPaMa ¥ FIIABHOM TIPOTPaMy.

H TIPUIIPEMA KOMITIETHY TeXHUUKO

TEXHONOMKY JOKYMEHTALH]Y

& TIPUMPEMA MINAH NOJEHIABAA MAlllHHE

Hapana paguux » noacmapa napamerpe CNC Mamune za Wapana pagnmx npeaMera va KY
HpeaMeTa Ha pan mpemMa nporpaMy. CTpYTY.
KOMII Y TepCKH s TMPUIIPEMA W MIOACIIABA MATAIMH Mepeme U KOHTPOTIHCAE.
YIIpaBIbaHiM anara. . KOpeKl:lHja nporpaMa (o norpebu).
CTpYroBEMA s obpaljyje obpanak ripema nporpamy. YTHlaj Ha KOPEKUH]E Pe3HRX anaTa

s [POBEPABa H3THEI H AHMEH3Hje
obpatka.

¥ [MJbY OCTBAPHBAIGA ONTUMAIHHX
AMMESH3H]a PAAHOT Jena.




BPIUW CTANHY/TIOBPEMEHY KOHTPOIY ¥
TOKY obpane.

BPLIN KOPEKIM]Y MTapaMeTapa na
OCHOBY YTBpljeHe HENMPABUNHOCTH.
KOHTPOJHILE KBamuTeT o0patka.

s NONYHABA PANHHA HANOTD

TMonymasare panue
JOKYMEHTallje.

bnok HacTaea [

KOPHCTH HPOjEeKTOBAKE TEXHONOTH|¢
y3 oMol CAD/CAM nporpaMcKux
naxera.

uspahyje noTpedHy TeXHUYKO-
TEXHOROLIKY NOKYMEHTALH]Y 3a
obpany ua KY crpyry xopuctehu
MOZEIIE KONKPETHHX CTAHJAPAANX U
HECTAHAAPAHHK MANIWHCKUX AEN0Ba
uzpahyje aenose Ha KY c1pyry Ha
OCHOBY TEHEPHCAHHX TTPOrpamMa
Mo3Haje ynpap/bamke CNC MalllHHOM
nomohy DNC-a.

IpojexToBathe TEXMOMOrHjE ¥3
nomoh CAD/CAM codrrepa.
Hedvnvicame reomeTpiije paasor
komaga y CAD nporpaMckom
MAKETY.

Ynoznasame ca BpcraMa obpane
Koje omoryhasa CAM nporpamMcku
TIAKET.

[peysuMarme reoMeTpITjCKH
Aedunncanux mogena y CAM
TIPOTPAMCKH TAKET - MOy /L.
Hedunucame Texnonoruje y CAM
HPOTPAMCKOM NAKETY.

H3pana TeXHONOIIKE
AoxymenTtamje noMoliy CAM
HPOrPaMcKOr MaKeTa.

[Npepoljerse vzsopror kona y G-kon
yipaBibayuKe jeIiHHLE.

Hspana paguor fena mo mporpamy
zobujernm nmomohy CAM
NPOrPaMCKoM NAKETY - MOAYAY.

O6paga rnogarmeM Ra

oGjacnn RoOeITy KOMNjYTCPCKH

TTogena KoMy TepCKH YITPABBAHMK

KOM]’ijTCPCKH ¥ripaBbaHUX rnojanudua TAQAANHIEA, TTABHH NENOBH.
YIIPaBIbaLMM » MaBeHe [IABME ASTIOBE KOMIJYTEPCKH | » [IOTOMCKH CHCTEMI 3a TNaBHA H
OGPATHUM CHCTEMHMA YTPAB/BAHKX TOTANHLA nomohna KPETAtha, MEPHH CHCTEMH.
# ynipassame CNC s parnyKyje NOroHCKe cHCTEME 3a o YipaBmbauka jeJWHULA MAITHHE.
rroAAMMnAMA TilaBHa H noMohina kpetama + TactaTtypa mammvne
s parinKyje MEPHE CHCTEME o Mepe 3anrrure Ha pany
KOMIT)Y TEPCKH YTIPABIHaITHX » [lauuHu pana ynpaBbadke jeTHHANE
rnomannua (pPyunu, ayTOMaTCKH,
e KODHCTH YNPABJBAUKY jeAWHHILY WHKpEMEHTANHY, pedepeHTHA TauKa,
» KODHCTH TACTATYDPY MalTHIIC paz Y1 y mely MeMopHju...)
s PAlIMKYje HAYMHE pafa ynpapbauke » [lomepame nocava anara y npaeiy
jenuHuIe {pyuHu, Ay TOMaTEKH, MOjEUTHHX Oca IO YHAMpe]l 3a1are
HWHKPEMEHTANNT, pedepeHTHa Tayka, BPEANOCTH KOpmherkeM CBIX
paa ¥] (ynpaemauka jeguHuua) y HaumHa paga Y.
MehyMeMopHju...) s Perynucawe 6poja obpraja n
¢ BpIIH NOMEpame Hocaya alara y Kopaka, M3MeHa anaTa,
HpaBly NOjeAUHUX 0ca IO yHanpea YKILYUHBALE/ HCK LY YHBALE
3aj1aTe BPeAHOCTH KopyulhemeM CBHX Cpe/ICTBA 3a Xialjene.
HaurHa paga Y.
« perynunie 6poj ofipraja
e perynnne Gpanmy Kopaka
s EPIUH W3MEHY anaTta
» YKJBYHY]e/HCKIBYUYje CPEICTRO 38
xnaheme
Inoname * TIPEHAMEINTA ANAT BAH MAIlHHE o Ilpennamerurarme anara saH
xopHInhersem ¢ TIOCTABJBA ANAT HA MALIHHE MALIHHE ¥ TIOCTARIbALE aNlaTa Ha

» fedunnine kKopekilHje pesHux anara

MAUTHHH.




JIMHEAPHOT U KPYXHOT
KpeTatba

YHOCH HIMEPEHHX KOPEKLH)E anaTa ¥
MEMOPIIjY KOpeKlMja anara
KOPHCTH JPKaYe M CICTEME OpKaya
pe3Hux anara

KOPUCTH JpKaye U CHCTEME JpKaya
CTE3HUX AnaTa

u3pahyje TEXHHUKO TEXHOMOUIKY
OOKYMEHTaLH)y

YHOCH NpOTpaM ¥ YHpaBbadky
jemuuuny (Y)) Mammue

TECTHPA NPOrPam

H3BOAM fpolec 06pafe rnojamemM
paguux mpeameta 2D 1 2,5D
kopuiihemem THHEAPHOT KpeTatka Y
PA3HYATHM [IPaBIMMA.

W3BOOM HpoLec adpage rmogamem
panuux ripeamera 2D u 2,5D
KopunhemeM KPYKHOT KpeTama y
PASIMYUTHM [IPABLIHMA.

BPIUH MEPEH:E H KOHTPONHCARKE
H3pagKa

BPIIA KOPEKLKja porpaMa — o
noTpedu

HPMMEFRYje HOTIPEHHO H Y3A4YKHO
CTPYrakhe [IUNMHAPHIHHX ¥ KOHUYHHX
MOBPINHHA Ca PailjycoM H
2a00/merbHMA, HABOJEM U KOHTYPHO
CTpyTame (MMHeapua H KpyXHa
WHTEPIIONALUHja)

BPIUY W3PaAY PANHUX peaMera
KOpHIThelheM YKIBYUCHE KOPeKIHje
MONYTIPEYHAKA FI0JaNA.

MPABH KOMITNETHY TeXHHYKO
TEXHONIOLIKY JOKYMEHTaUH]y

» Jledunicame KOPEKLH]a pe3HUX
anara.

» YHOIICHE KOPEKLHjE PE3HAX anaTa.

o Jlpxauu v cucTEMU JpIKAYS ANATA.

» H3pana komMnaeTHe TEXHHYKO
TEXHOAOWIKE AOKYMEHTALM]E 1
YHOIIEHE MporpaMa y ¥l

» TecTHpame nporpama

s HM3pana paaHux rpeamMera, Meperhe
U KOHTPOJIHCA:E, KOPEKITja
MPOrpaMa - YCnoBHO

o Obpana rmoaamem panHux
npeameta 2D u 2,5D kopuwhersem
AUHEAPHOT KPeTarsa ¥ pazmuunTHM
MIpaBIHMa.

« Obpaga rmogameM pagHHX
npeameta 2D u 2,5D kopuutherem
KPYKHOT KpeTama y pasnimyHTHM
NPaBUHMA.

« Hzpana paasux npeaMera
KopHiheweM KOpeKIyje
HONYHpeYHHKA rIofana.

» HM3pana koMnaeTHe TEXTTHYKO
TEXHOMOIWKES ZOKYMCHTALM]E.

Ob6pana rmogaskem
KOopuiuhermeM
cTAHNAPAUUX MHKNYca

NpUMersYje IMKNyce 3a0yIIHRAKA,
Oyulema, YIyITamad, MPOCTPYTHBAkA,
NPOLIUPHBARLA, YPEIHBAGA 1
Hape3HBamka HABOja

NPOrpaMHupa UNnKayce Hipaae Jena,
wibebora

nporpaMmpa mewe Oymema Ha
JTHHH]H, THHHjaMA W KPY KHHMLI.
NpUMEHYjE ¥ NpOrpaMupaty LMKITyce
rIofarma KOHTYPa H 0CTpPBA.

« [uxnycu zabymveamsa, 6yiieHa,
YNYLITaka, NPOCTPYTHBaA,
HPOILHPHBALA, YPEIHBAA 1
HAape3UBAKA HABOjA.

Huxnyen obpane nena.

Linknyc KOHTYPHOT rnofama.
Huxmycn raoaama xibeGoBa.
Uuxnyew weme Gyinerma (Ha
NMHHUJH, NYUHAJAMA U KPYKHULH).
» llukmycu rmogatsa ocTpsa.

TpojekToBame
TEXHONOTHjE

KOMITj YTEPCKH
YIPaBJEAHKX MALlHiA
y3 nomoh CAD/CAM
CHCTeMa

NpUMeRsyje 00pamy rnoaameM
kopuititheenm nognporpaMa

* TIpOrpamMupa u3paly PaJHHX IpeIMeTa
& NIPHIIPEMA KOMIIETHY TEXHWYKO

TEXHONOWIKY AOKYMEHTALH]Y

& [IPHITpEMA MNall moJcllaBaka MalHme

KOPHCTH TPOjEKTORAELE TEXHOIOIH]E
y3 moMoh CAD/CAM nporpaMckux
MaKeTa.

u3paljyje noTpebny TEXHHYKO-

» [Ipumena Hoanporpama.

» [lpumepu orpaeaaHOCTH NIPHUMEHE
MOTNPOTPaMAa ¥ THIABHOM TIpaTpaMmy.

» HM3panma pagpux npeoMera v
KOMITIETHA TEXHUWKO TEXHONOIIKA
JOKYMEIITalMja.

» [Inan nogeuwrasarsa MaMHE,

o [pojexroBame TEXHOMOTTIjE V3

nomoh CAD/CAM codraepa.

Jebdiutincame reomeTpuje paator




TEXHOROLIKY NOKYMEHTALR]Y 3a
oGpany ua KY rnogamuiiy kopuctehu
MOZENE KOTKPETHHX CTAHJAPIANX U
HecTaHAapAHUX MALIWHCKHX AENOBa
uzpalyje aenose Ha KY rnonamuum,
KV nacepy, 3 wraMnauy... Ha
OCHOBY reHEpHCAHHX TIPOTAMA
no3Haje ynpapsbamwe CNC MarmHoM
nomohy DNC-a.

koMana ¥ CAD nporpaMckom
MaKeTy.

Ynozmapame ca BpeTamMa ofpane
koje omoryhasa CAM nporpamexu
MAKeT.

[pey3nmarse reoMeTpHjcKH
Ieduuncanux Mogena v CAM
MPOTPaMCKM TAKET - MOIYJI.
Heduuncame texuonorije y CAM
NPOrpaMcKoM MAKeTy.

Hzpana TexHOIOWKe
JoKymMeHTalmje nomohy CAM
MPOTPaMCKOT TTaKeTa.

IMTpenohetse Hapopror kofa y G-xox
YTIpaBbayke jeAHHULIE.

H3paga pagaux genoea Ha KY
rnonanunn, KY nacepy, 311
mTaMnayy. .. o mporpamy
Aobujennm nomohy CAM
MPOrpaMcKoM MIAKETY - MOAYIY.

EBnok wactasa [1

p3pahyje KOMIUIETHY TEXHUYKO
TEXHONOWIKY ROKYMEHTAIH]Y
uspafjyje panHe nmpeaMera na
KOMUJYTEPCKN YTipaBILaHuM
rnofaninamMa

H3BPIMH OPraHu3alMjy KOHTPOIE
KBANMTETA ¥ PAMTHUHTHM
MPOU3BOIMAM MPOLECHMA

0BJacHM CTONPOLEHTHY, CTATHCTHYKY
KOHTPOMY KBANHTETA

H3BpIMM M3BOp cHCTEMa KOUTpONe
KBANUTETA

MO3HAje 3HAYA] CHYXKOe KBaNUTETa H
HEHY TIORE3aH0CT ¢a OCTAIIMM
dyHKOHjama

HABEHE 3a4aTKe CITy)KOe KOHTPOIS
KBANUTETA

H2pana KOMHNETHE TEXHHUKO
TEXHOMOLIKE AOKYMEHTALH]e
H3paga pagaHx npegMeTa Ha
KOMITYTEPCKH YIIPaBI6AHUM
TAoAANHIAMA

O6nnun opranA3anygjeé KOHTpoNe
KBATHTETA ¥ PA3NHUHTHM
TIPOH3BOJHWM TIPOLECHMA
CTONpOLEHTHA H CTATHCTHYKA
KOHTPOJNIA KBANUTETA
CTaTHCTHUKA KOHTpOnA
MPOH3IBOAHON pOLECca
[Mpey3uMHa CTATUCTHYKA KOHTPONA
W KApaKTepHCTHYHE KPHBE ca
ITAHOBHMA fIpHjeMa

+ Vi3Gop cucTeMa KOHTpOIE KBATHTETA
» 3aznany v 3na4aj cnyxbe KpamuTeTa

U HEHA MOBE3aHOCT €A OCTaNUM
dyHKuHjamMa

OprauuzaiuoHy OONHITH KOUTPONe
KBanuTeTa y npeayschima

Sagaum cnyxbe konTpONe
KBANMWTETA

YIIVTCTBO 3A THAAKTHYKO-METOARYKO OCTBAPHBAIRE IIPOI'PAMA

Ha noueTky cRaxor MOAyNa yUSHMKS YIOIHATH €4 LUIBEBHMA H HCXOAMMA HACTABE, OMHOCHO YUEH:A, INaHOM
pana H HAaUMHUMA OlCHHBAKA.
[Mpenmer ce peamm3yje Kpo3 BexOe ¥ padynapckoM KaOuHETY, paovOHMIM, MPoM3E0IHOM morony. [Tprummkom

OCTBAPHEALA NIPOrpaMa OAeJbere ¢S NENH Ha Ipyne 1o 10 YUHeHHKA.

Y ToKy peamH3anmje MOJYNA OCNOMHTH C€ HA TPEN3HAMA YUEIHKA H3 MEpeHma H KOHTPOJE KBAIHTETa,
MOIENMParka MAWVHCKYX CNEMERATa H KOHCTPYKIM]A, TEXHOMOTH]E 34 KOMIJYTEPCKH YIPABbAHE MAIUMHE,
TIpOTPaMHpAakLa 38 KOMI)YTEPCKY YIpaebaHe Malwkie. HacTaBHUK npunpema notpebue enemenre 3a Bex0y,
JEMOHCTPHpA pajl Ha padynapy, AeMOHCTPHpA pad ca MEpPHHM HHCTPYMEHTHMA, oDjallrkaBa TOCTYIAK




MEPperbd M KOHTPONHCamha JePHHHCAH TEXHONOIKHM TIOCTYNIKOM, HPATH Pal YY4EHHKA HA PAIHOM MECTy W
yKazyje Ha rpelike TIpH pany.

PanHe 3aaTKe BE3MBATH 33 KOHKPETHY MAITHHCKY MIPAKCY.

Hs6op merona W oGnuKa pala 3a CBAK MOAYN oApelyje HACTABHUK ¥ 3aBUCHOCTH Of MACTABHHX caipxaja,
cMOocOBGHOCTH H MoTpe(a yueHHKa, MATEPHjaHAX H APYTHX ycioea. KopHeTuTh Bepbande Meroae (MeToga
YCMENOr T3aramka N OMjaiomka METoaa), MeToIe AeMONCTPalMje, TEKCTYaIHO-MAYCTPATHBHE METOIE,
merofle npojexTHHX 3anataka. [Ipennoxenw obnuuw pana cy dpoHTanHw, pax y rpynd, pan y mapy,
HHIUBHIYANHH paa.

¥YxoauKo ¢¢ NporpaM peajuiyje mo OyaamoM momeny moTpeQHo je Aa Kona M nocnomaeal JETATBHO
HCTIIAHADAjY H YTBPAE MECTO H HAYHH pealn3alllje HeX0a, U YHECY UX Y NUIAH Peani3al#je yueha Kpos pa,
[Tpenopyka je ma ce yueH:e Kpo3 pal pealt3yje NPpHMCHOM CaBPeMCHE paTyHAPCKEe ONpeMe M oarosapajyhux
KOMH]YTEpPCKUX IporpamMa.

YIOYTCTBO 3A POPMATHBHO 1 CYMATHBHO OUEIGHBAIGE YUEHHKA.

Y HacTaBW OpILj¢HTHCAHO] KA JOCTH3AKY MCXola [IpaTe cé M BpeAHY]Y NPOLEC HacTaBe U yyema, nocTnrayha
YUEHHKA (MPOLYKTH yueiba) H concTeenn pan. Hactapauk Tpefa KOHTHHYHPAHO 1A NPaTH HAPENAK Y YEHHKA,
KOjU c€ Orfieia Y HAUMHY Ha KOjU YUeHWLM NapTHUWIUPA]Y, KaKo NPHKYIUBAJY TOJaTKE, KaKo apryMeHTYjY,
eBanympajy, JokyMenTyjy wta. Ha On BpemHoBame Ouno objexTueHO Ny $yRKUMjN yucHa, notpedno je
YCKTAAUTH HUBOE HCXOAA M HAYWHE OUEHHBAMA.

CyMaTHBHO OLEI-HBAIE j& BpeOHOBAE MocTNTHY A yUenHKa Ha Kpajy cBake pealu3oBale Teme. CyMaTHBITE
ouene ce T00Mjajy 3 KOHTPOMHUX MM NIHCMEHNX PafoRa, INAaHa MEPSHa (MEPHMX JIHCTH ), IHEBHHKA pada,
TECTOBA, YCMEHOT UCTTHTHEAA, CAMOCTATHUX HIH [PYTIHUX PANOBA YUCHUKA.

VY (opMaTHBHOM BpeIHOBamY HACTABHHK O Tpebano Za NMpOMOBMILE TPYIIHH AMjANOT, A4 KOPHCTH MHTAHA
Aa G reHepucac NofarTke 3 haukux uaeja, am i Aa NOMOFHE pa3Bo] haukux nieja, laje y4eHUIUMA ITOBPATHE
undopmanmje, a mopparHe urndopMauHje Ho0mjeHe O] YUEHHKA KOPHCTH Ja TNpHIATOOM [OJyUaBaihe,
oxpabpyje y4YeHHKE Ja OUSHmYjy KBanmreT cBor paga. M360p mpeTpyMenTa 2a GOpMATHERHO BPSHHOBAMGS
38BHCH OJf BPCTE AKTUBHOCTH KOja ce Bpenyje.

¥KoJHKe ce MpOTpPaM peaJH3Yje Mo AyaanoM MOAETY MACTABNHK/HHCTPYKTOp NpOBCpaBa Ja JH je
MOCNOAABAL HEPLUHO TPOLEHY PHIMKA HA PAOHOM MECTY Ha KOME PAne My M Ja JIH j& HIBEO YBOHY 00yKy
MJIAIHX ¢ Ge30eJHOCTH M 30paBJby Ha pany.



Hasue npeamera:

[oauusu dony
HacoBa.
Paspen:
[[nmeBu yuema:

AYTOMATH3AIHUJA TTPOHU3BOABE H ®JIEKCHUBHJIHA

TEXHOJIOIIKH CUCTEMH
Teopuja: 62 Bexbe: 0
| YeTBPTH -

| HactaBa:0

NpaKkTHYHA onox nacrasa:(

— CrHuame 3Hamba 0 HAMEHH U CTPYKTYPH caBpeMEHHX ay TOMaTH30BaHHX H
(eKcHOMITHUMX TEXHOJIOIIKNX CHCTEMA
—  OcnocobbaBarse 3a IPUMEHY IIPOM3BOHUX CHCTEMA Y YCIOBHMA H3MEHE

MPOU3BOAHOT NporpaMa

HUCXOIHU
TEMA [lo 3aBpieTky Teme yueHHK he Gurh KIbYYHU [TOIMOBH CAJIPXKAJA
y cTamy Jia:
e JeHHHIIE YIIPABIbAE U CHCTEM e VYnpapibame U CHCTEM YIIPaBIbarba
yIpaBsbaiba e OTBOpEHH M 3aTBOPEHH CHCTEM
e 00jacHH OTBOPEHH U 3aTBOPEHH yIpaBibamba
CHCTEM ynpaB.rbaH;a o Ananoruu u JHTHTAJIHH CHCTEMH
e pa3iIMKyje aHalIOTHE W JAUrHTaliHe | o [Iporpamcko ynpasibame
CHCTEME e Pauynapu (Ctpyxtypa (hardware) n
e 00jacHU POrpaMCKO YIPABIbAE noruka (software)
e objacuu ynory padyHapa, o [Ipunmun pana pauynapa
crpykrypy (hardware) u soruxy o KomyHuinupare ca pauyHapom
(software) « Ilojam nporpama
e 0o0jacHH MPUHLIAT pajia padyHapa e Jlornka nporpamupama
e KOMYHHIHPA ca padyHapoM o [losena TeXHOMOIMKHX CHCTEMA
e 00jacHH MmojaM mporpaMa o [[u/beBH ayToMaTH3aIN]C
¢ objacHu JTOrUKY NporpaMHparma e AyTOMaTH30BaHH 00pajHH CHCTEMHU:
AyTtomaru3aiuja e HaBe/Ie MOJETy TEXHOIOMIKHX KOMITjyTEPCKH YTIpaBbaHu 00pa/iHu

[poneca TEXHOJOLKOT
CHCTCMa

CHCTeMa

HaBEJIE [MJBEBE ay TOMAaTH3alHje

e HaBe/e NOJey ayTOMaTH30BaHUX
0OpaHHX cHCTEMA

e 00jacHU ayTOMAaTH30BaHH 00paIHU
CHCTEM 32 MaJlOCEPH|CKY H
CEepPHjCKy TPOU3BO/IELY

e OMHILE ayTOMaTH30BaHe o0paHe
CHCTEME 3a BEITHKOCEPH]CKY H
MacoBHY IPOH3BOIbY

e onuuie obpajHe cucTeMe ca
4JallTHBHHM YIIpabB/bahCM

CHCTEMH H HHXOBa IPHMEHA Y
3aBUCHOCTH OJ1 BEJIMYHHE CepHje,
Pa3sHOBPCHOCTH IIPOU3BO/IHE U
CITOKEHOCTH 0OpaKa
AyTtoMaTH30BaHH 00paJIHH CHCTEMH 3a
MaJIOCEPH]CKY H CEPH]CKY IPOM3BOILY:
AyT{)MﬁTHBDBﬂHH OGPHIEHH CHCTEMH 3a
BEJIHKOCEPH|CKY U MACOBHY
MPOU3BOILY

-OIILITE MTOCTABKE;

-CrielijaliHe ajaTHe MalliHe;
-TpaHcdep JHHHje

O0pajinu cHCTEMH ca aJanTHBHUM

DunexcudbUIHK
TEXHOJIOUIKHA CHCTEM

YTIpaB/batbeM:
-nojena cucTemMa
- [IpUMeHa
e oOjachu pa3zmuky n3mely dpuxcae | o @Ouxcha u GprnekcuduIHa
u uexcubuiHe ayToMaTH3allije ayToMartusaiuja

e HaBeJIe pa3iHKe HIDKEr H BHIIIET
HHBOA (PIIEKCHOHIHOCTH
TEXHOJIOIIKOT CHCTEMA

e 0OjacHu nojam (aexcubHIHOT
TEXHOJIOUIKOT CHCTEMA

e HaBeJle elleMEeHTe CTPYKType
(rreKCHOMITHOT TEXHOJIOLIKOT
cHCTEMA

Crenenn (hriekcnOUIHOCTH
TEXHOJIOLIKOI CHCTEMA
DexcHONITHN TeXHOJIOIIKH CHCTEM
EnemenTu cTpykType (hrexcnbuimHor
TEXHOIOUIKOT CHCTEeMa
dnexcubUIHA ipon3BojiHa henuja
(cTpyKTYpa, HAYMH pajia)
Ynpaessame GrecKuOHIHOM
npou3BoaHOM hemmjom




ofjacHi HAYWH paja | eNeMedTe
dnekcubuse npouzeoaue hienuje
oBjacHH HAYMH YNpaBLarGa
heKCHOUITHOM NHPOH3BOIHOM
hiemrjomM

objacHH HAYMH PaNia M ENeMeHTe
dIeKCHOUIIHE TPOHABOAHE THHH]E
oBjacHH HAUMH YNpaBRama y
(hNeKCHOUITHOM TEXHONOLIKOM
crctemy (mpumena CIM -a)
00jacHH CneuHdHIHOCTH
npojeKkToBara rekcubHIHOr
TEXHOJIOWKOT CHCTEMA (TIPUMEHa
CAD/CAM -a)

HaBeAg MpeaHoCTH GeKCcHOHUITHOT
TEXHOMOLIKOT CHCTEMA Y OIHOCY
HA PUKCHH TEXHONOIKOT CHCTEM

DrrexcubuIHa TPOHIROAHA NHHH]a
(CTpYKTypa, Hauuu pajia)

Pagynapcky HMTETPHCaHa HPOMZBOImA
(CIM)

‘Vnorpeba pauyHapa y IpojeKTOBABY ¥
NPOK3BOAIEH ¥ (PIeKCHOHIHOM
TexHONoMmEKoM cucteMy (CAD/CAM)
[MpennocTy dnexcndunHOT
TEXHONOUIKOT CHCTEMA ¥ GIHOCY Ha
HKCHH TEXHOOUIKH CHCTEM
(nnanpparse NpoM3BoaiLe, Boheme
3AMHXa FTOTOBUX MPOM3BOAA, NPOTOK
HJOCTYITHOCT MH(OPMALIHja, AOHOLUCH:E
ONMYKA)

KomnjyTepcicn
yNpae/baHe MalllHHE H
pobotu y ®TC

o0jacHH ¥y 4eMy ce ornea
IeKCHOUITHOCT KOMIYTEPCKH
YIIpaBJbaHe MAIIKIe

oBjacHn ynory oOpagHuX UeHTapa
H MaHWMYJAIHOHUX ypehaja ¥
dnekCHOMITHO] Ay TOMATH3ALH|Y
objacrn ynory poboTa u
poOOTCKMX CHCTEMa ¥
DIeKCHOHITHIM TEXHOMOIIKAM
CHCTEMUMA

HaBeAe HOCIOBE KOjH ¢e 00apILajy
npuMeHoM poboTa

DIIeKCHOHTHOCT KOMITj Y TSPCKH
ynpasisane Mauwse (Moryhaoct
obpayie pasIMYHTHX PagHHX KoMa/a
Ka0 ¥ BPLUEH:A PAIMHMNTHX 0bpana va
JENHOM panHOM KoMany)

O0pagrun DeHTpH

Manunynanuots ypehaju 3a zameny
anara

Marauyny anara

Pobotu 1 poborcku cHCTeMU
MoOuIHH MaHHITY TallHOHH poOOTH
Ynora pobora y dnexcubHnnumM
TEXHONOUIKHM CHCTEMUMa (TIpeHOC
MaTepHjana, ONCcIyKHEBALE MAIHAA,
MOHTAXAE, KOHTPONa)

CHCTEMH 38 KOHTPONY
W TPAMCTIOPT ¥
dnexcHbUNHOj
ayToMaTH3allHjH

HaBefe MOTOIHOCTH
ayTOMaTHIOBAHE KOHTPONE ¥
hIekCHOUIIHO] Ay TOMATH3AIH U
OTIMILE PA3NTHYMTE HPHCTYIIS
KOHTPOJH PaHOT MPoleca ¥
hIeKCHOMIIHO] AYTOMATH3ALM]Y
HABREJIE BPCTE TPAHCHIOPTHHX
crcTeMa ¥ dIeKCHOMITHO]
ayTOMaTH3ALIM]H

ONWLIE HAYMH Paaa ay TOMATCKH
BoljeHHX Bo3MIa

OTMILE HAYHH Paja KONMMUA ¢a
COTICTREHUM CHCTEMOM
HaBHTalldje

oBjacHu yNory ayToMarMsanmje
NpY CKIATHIITERY

AyToMaTH30BaHa KOHTpona (TadHoCT,
Opauna Mepersa, 0bpana W prKa3
pe3ynTara, yknaname y cucrem CIM)
[MTpreTynu ¥y KORTpONY paane
onepailije (KOHTPONA ¥ TOKY caMor
npoueca, HAKOI 3aBpllieHe JeNHMUIHE
obpafie, HaKOH 3aBPLIETKA pafHe
onepanuje)

TpancHOpTHY CHCTEMH ¥
prekcHBHIHO) 4y TOMATHIALMIH
OmiiTe KapakTepucTHKE H MOJAENA
TPaHCNOPTHHX CHCTEMA
TpancnopTha KoNHIE

AyTomarcKu BoljeHa BO3HNA

Konuna ca concTeeHIM CHETEMOM
HABMaDUje

AyTomaTHzallHja CKIaIHINTEHa
Pauynapcko oljerse eBHaeHUMjE
CKIT4IHIITA




YII¥TCTBO 3A THAAKTHYKO-METOANYKO OCTBAPHBAIBLE MPOI'PAMA

Ha nouetky cBake TeMe yueHHKe YIIO3HATH Ca AJLEBHMA H HCXOIMMa, [IaHOM Pajia H HauMHHMa OLICH:HBAba.
Teopujcka nacTaBa NPEAMETA CE PEANHIY]E ¥ YUHOHHLH HPY YEMY C€ OfIEMLerhe HE IENH Ha IpyTe.
[IpenopyyeHn Gpoj gacoBa o TeMama je cienchn:

® AyToMarnianmja Hpoueca TexHonowkor cueteMa (18 wacosa)

¢ Ouexcubunnd TexHonowkd cuctem (20 yacosa)

* Komnjytepcku ynpasibaHe Mawnae ¥ poboti y BTC (16 yacopa)

o CHCTEMM 23 KOHTPOJTY H TPAHCHOPT ¥ uexkenOuino) ayromatrnzaunjn (8 vacoea)

[punukon peanuzalidje TeMa OCHOHHTH C€ HA TIpeA3Hama YUEHHKA M3 TeXHONOFMje 32 KOMILjYTEpPCKH
yNnpaB/kaHe MAlIKWHE, NPOJeKTOBAmka TEXHONOWKHX chcteMa, H3bop Metonma u obnuka pana 3a ceaky Temy
onpehyje HACTABHHEK ¥ 3aBHCHOCTH Ol HACTABHUX CANPKaja, CTIOCOOHOCTH H noTpeba YueHHKa, MATEPH] KX
¥ IpyrHx ycnosa. Kopucrury Bepbaine Meroze (MeToJa YCMEHOT H3Jarama H AW IOIIKa METOA), METOIe
JEMOHCTPAI]e, TCKCTYATHO-MNYCTpaTHBHE Metoae. [pennosxenn obmiuym paga ¢y GpoMTanHH, paa y rpynH,
paj y napy, HUAHBUAYAITHU pajl.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIElBHMBAILE YYEHHKA

Y HacTaBW OpHjEHTHCAHO] KA AOCTN3aMY HCXOHA IPATe ce W BPEAHY]Y NPONSC HACTABE M YHEma, NOCTHrHyha
yueHuKa (MPOAYKTH yuersa) | concraeny pan. Hactasuui Tpeba KOHTHHYHPAHO Na NPATH HATIPENAK YYEHWKA,
KOJH ce Oorfiefla ¥ HAUHHY HA KOjH YUEHHIN MapTHIHIHPA]Y, KaKo NPHKYIUBa)y MI0JaTKe, KaKo apryMeHTyYjy,
eBaNyHpajy, NOKyMeHTY]y wra. Ja Ou BpemHosame Ouno objextveno ¥ y ¢yHKOHjUM yuema, noTpeGHO je
YCKIAAHTH HHBOE HCXONA H HAYHHE OlCHUBAH:A.

CyMaTHBHO OLCHHBAKE |€ BpCAHOBA:E nocTHrHYha y4eHHKa Ha Kpajy cBake peanmsosane Teme. CyMmaruBHe
olietie ce 100Hjajy H3 KORTPOMHWX WK MHCMEHNX PANOBa, TECTOBA, YCMEHOT WCTIHTHBALLE, CAMOCTANNNX HITH
CPYNMHHX PafioBa yUeHHKA. Y TIPOIECY OlCHHBAMA MAcTaBe ¥ GIOKY MOXKEIJBHO je KOPHCTHTH AHCBHHK paja
YHEHWKA.

¥ ¢opMaTHBHOM BpeAHOBAKY HACTABHWK Ow Tpebano Aa NpPOMOBWLIE TPYIHH AHJANCr, 1A KOPHCTH NHTAKRA
na OH reHeprcao NomaTke M3 hauknx uaeja, allk M Ja MOMOrHeE pa3seoj haukmx uaeja, faje yueHHINMA IOBpaTHe
unjopmaumje, a mosparthe wHpOPMAnHje AOOHjEHE OA YYEHHKA KOPHCTH A3 NPHIACOAH NOAYYABAGE,
oxpalpyje yyeHHKe Jia OLCHY]y KBalHTET CBOT pafa. Mz00p WHCTpyMeHTa 3a GopMaTHBHO BpeOHOBame
3ABMCI O BPCTE AKTHRITOCTH KOja ¢ BpeaHyJe.



Haszus npeamera: IPAKTUYHA HACTABA

1. OCTBAPUBAIA OBPA3ZOBHO-BACIIUTHOT PAJA - OBJIMLIHA U TPAJAILE
Y taGenama je mpHKa3aH roJMIILH (POHT YacoBa 3a CBaKH 00JIHMK paja.

1.1. IPEMA ILUTAHY U IPOTPAMY HACTABE H YUEIHA'!

HACTABA
PA3PE]] Teopujcka BexcGe IIpakTHuHa Hacrapa y ITIPAKCA | VKYITHO
HacTaBa HacTasa 610Ky
I 0 0 140 60 200
I1 0 0 140 30 170
! NMonpasymesa peannsaiujy HacTae Kpo3s TEOPHjCKY HACTaBy, BeskOe, NPAKTHUHY HACTABY H HACTABY Y GJIOKY
1.2. TPEMA IIUIAHY U ITPOI'PAMY HACTABE U YUEIA KAJIA CE PEAJIM3YJE 11O
JAYAJHOM MOJEJTY 2
HACTABA
VUYELE KPO3 | YUEILE
PA3PEJl | Teopujcka Ilpaktuuna | Hacrasa PAJT* KPO3 | VKVIIHO
Bexbe .
HACTaBa Hacrapa | y 6ioky | (Hacrasay PAJLl
OJ0KY)
I 0 0 140 60 0 200
Il 0 0 0 0 30 140 170

>VKOJIMKO C€ MPorpam peasinzyje Mo ayatHoM MojIeny
* ITorpebHo je ma nrkosna u mocsaoAaBall AeTabHO MCIUIaHUPajy M YTBPJIE MECTO M HAYMHMH pealli3alije
HCXOJIa, H YHECY MX Y IUIaH pealu3aluje yuemha Kpo3 paj

2. HINJbEBH YUEIbA:
e (rHIame OCHOBHUX 3Haia M BENITHHA U3 061acTH MpHMEHe Mepa 3allTHTE Ha paxy

Cruuare OCHOBHHX 3Hamba U BeLITHHA 0 00pajiu Marepujaia

HA3HUB H TPAJAILE MOJYJIA IIPEIMETA

Paszpen: NpBH
Pen. HA3UB MOJIYJIA Tpajame moayna
op (yacoBu)
1. Mepe zamTiTe Ha pajay. Meperhe H KOHTPOJIHCAE 12
2 Onpraeame 1 obeneskapaibe, Typrujame, npubop 3a cres3ame H IpUapKaBame 22
3. | Obpana OyuiemeM, NPOLUIHPUBALE U YITYIUTAHE 24
4. Ceuerse ¥ oJiceniare, 00IMKOBaILE JIMMOBA H npoduia, crajame MaTepHjana 38
5. Meko nemiberbe, 3aBapHBarme, IOBPLUIMHCKA 3allTHTA 44
6. | Ilpom3Boaum pax (60K npakThuHe HacTtase) | 60
Paspen: JIPYTH
Pen.6 HA3UB MOJIYJIA Tpajame MoyIa
P (1acoBu)
J Crpyrame 56
2. I'noname 56
3. Bpymeme 28
4. Ilpouseoanu pan (610K npakTuuse Hacrtage) I1 30




HA3UB
MOJIYJIA

NUCXOoan
[lo 3aepuieTky MoyJiia yueHHK he Outi y
cTamy Ja:

KJbVUHH I[TOIMOBH CAJIPZKAJA

Mepe 3ainTuTte Ha

paiy, Mepeme H
KOHTPOJIHCAIbE

JE€MOHCTPHPA HOCTYIIKE Meperba U
KOHTpOIHCama: TyKHHCKUX Mepa. yTJIoBa,
oJI0Kaja 1 00JIMKa 1 XpanaBocTy

PYKYje MEpHHM aaTHMa, npubopom u
TpeMeToM paja

pelapa nocTaB/beHe 3a/1aTke npemMa
TEXHHYKO-TEXHOIIOIIKO] JIOKYMEHTAIIH]H
M3MEPH M KOHTPOJIHILE H3pajiaK

MOMYHaBa MEPHY JIUCTY H OLekbYje
BJIACTHTH pajl

NMpHMEHH l'lpaB[/].I'[a Dﬂp}{(ﬂﬁa}ha v unuihema
MallliHe, anara 1 npubopa

KOPUCTH TEXHHYKOTEXHOJIOMIKY
JIOKyMEHTaLH]y

KOPHCTH Mepe 3allITHTE Ha pajiy

o [locrynak mepersa u
KOHTpOJIHCarba Iy KHHCKHX Mepa

o [loctynak mepersa u
KOHTpO/IHCAba YIIIoBa

» |lpaBibere H3BeIITaja MEPHHX
nUCTa KOHTpOIe

o UyBame u 0/lpiKaBarme Mepuiia

» Mepe 3amrtute Ha pajay

Ouprasame u
obenexaname,
TypIHjambe,
npubop 3a cTe3ame
H IPHJIPIKABaE

onabepe npubop 3a onprapama 1
obenexaBama

onabepe anart u npubOp 3a cTe3ame H
npHpIKaBame

e onabepe anat M npubOp 3a TYprHjarmke
e HU3Be/ie MOCTYIKE 00pajie: olpTaBama u

oDenexaBarma

H3BeJle MOCTYTKe o0pasie TypnujameM
JIEMOHCTPHPA MOCTYIIKE TYpIlHjamba
PaBHHX.00IHX. YHY TPAIIHAX CHOJbalIBHX
HOBPLIMHA

H3BEJIE OLITPEHLE allaTa 3a olpTaBabe,
obenexapame

JIEMOHCTPHPA MOCTYIKE CTE3atha U
npHpsiaBatba odOpaTka

pelaBa 1ocTaB/bEHE 3a/1aTKE npeMa
TEeXHHYKOTEXHOJIOLIKO] JOKYMEHTALH]H
KOHTPOJIHINE H3pajiaK

e OLEHbYjE BIACTUTH pajl

NpHMEHH NpaBUiIa oJipkaBama u uniihemna
anara v npudopa

KOPHCTH TeXHHYKOTEXHOJIOMIKY
JIOKYMEHTAIH]Y

e Mepe 3amture Ha paiy
[Tpubop 3a crezame u
pHAPKaBarbe

Ouprasaibe H odeneKapame
Cre3ame H MpHIpIKaBabe
Owmrpemse anara
Typnujarme, BpcTe H nojena
Typrja

WUspana paguux npeamera

o Mepe 3amTuTe Ha paLy

* & @ @ L]

O6pana OymemeM,
NPOLIHPHBALE U
yIyuIrame

u3abepe anar u npudop 3a

Oy1uebe, IPOLIHPHBAILE HYTTYIITAIbE
M3BOJIM TIOCTYIIKe Oyliema,
HPOLIHPHBALE U YITYIITAhE

H3BOJIH OLUTPEHE PE3HOT alarta 3a
Oyiieme

KOPHCTH Mepe 3allTHTEe Ha pajy
pelIH MocTaBIbeHe 3a/IaTKe pemMa
TEXHHY KO-T‘CXHDJ'IOIHKOj I{DKyMCHTal.[HjH
M3MEPH H KOHTPOJIHIIE H3pa1aKk
TOMYHaBa MEPHY JIMCTY H OLEHbYje
BJIAQCTHTH paj

e Mawmmmne,anar u npubop 3a
Oyuieme

¢ bymeme.npommpuBame n
YIYIITane

o Owrrpeme pesHor ajnara 3a Gyiiemne

e M3pana panuux npeamera

e Mepe 3amture Ha pay




KOPUCTH TEXHHMKO-TEXHOIOLIKY
JOKYMCHTAIH]Y

NpUMEHH NPaBMIIa OapKaBama 1 umwhermsa
MalllidHe, anara ¥ npubopa

Ceueme u
OACENAe,
obnuxoBame
JTHMOBA U
npodmna, cnajame
mMaTepHjana

n3abepe MamuHy,anat v npubop 3a
MIGCTYIIKE CeUerha U Ocellakha

M3BOJH OINTPEH:-E PE3HOT anaTa 3a ceueHe
¥ OICELAe

H3BOJM MOCTYNKE WCIPABIbak:A
MarepHjana

HIBOIU CABHjArbE ¥ TOMIOM H XIIAAHOM
CTAaly pasHHX MaTepHjana

M3BOJM TIOCTYNIAK CIIajaiba 3aKH B
HIBOJM MOCTYNAK CTIAJakha BUjIIHMA 1
HaBPTKaMa

PeLUH MOCTAB/LEHE 33ATKE MpeMa
TEXHHUKO-TEXHONOIIKO] AOKYMECHTALLH|H
H3MEPH ¥ KOHTPONHILE H3padak
TIONYHARA MEPHY JTHCTY H OLEHY]E
BIIACTHTH Paj

NpUMEHH TPABKMIA OApKaBamka H umuhema
MalIHHe, anata i npudopa

KOPHCTH TEXHHYKO-TEXHOJIOLIKY
JDKYMEHTALH]y

KOPHCTH Mepe 3alITHTE Ha pany

Mamwmne, anat u nprdop 3a cevee
U ONicelathe

+ Ceuerbe pyunoM TecTepom
« Ceueme pyqyHOM ENEKTPIYHOM

OPYCHIKLOM U TECTEPOM

+ Ceuemne MAIIHHCKHM TeeTepaMa
» Qacenarne cexaunma
+ OuITperse pesHor anara 3a

OICCLABE

s Ucnpapmase mareprjana
+ Hcnpasmame Tpaka, NHMOBA H

WIMNKACTHX MATEPHjata
CapHjame ¥ XNamgHOM HIH TOTIIOM
CTamY

+ Cngjame MaTepujana
+ Cnajame aesioBa BHjIMMA

JMABPTKAMA B YHEHJaMa

Aari v IpHOOPH 32 pasfBojHBE
CHOjeBe

Bpcre saxnBama. Anatv w
MAaTepHjal 3a 3aKHBAH:E

Hizpaga pagHux mpeaMera ca
TEXHHUKO-TEXHONOIIKOM
AOKYMEHTALHjOM

Mepe saunTute Ha pagy

Meko TeMmibeme,
3aBapUBaLE,
NOBPLIHHCKA
3aI0THTA

o0jacHy HpUIIpeMy MaTepHjaIa M anaTa 3a
MEKO NIEMIBCHE
H3BOJIH MOCTYNIAK MEKOT NEMIbEtha

o 0DjacHH HpHIOPEMY MaTepHjala H anarTa 3a

IARAPHBAILE
M3BOJH TIOCTYTIAK ENEKTPONYYHOT
3aBAPHBAIEA

H3BOJIH TOCTYNIAK ENEKTPOOTHOPHOT
33aBapHBaka

MOKAXE KAKG Ce BPLUK NPHIpeMa
MOBPIHHE 32 3AIITHTY Of, KOPO3Uje
n3BpwM m300p HoTpeGHHEX anarta Jpudopa
M MATEPHjaNa

¢ H3BEHC NMOCTYNAK MOBPUIHHCKE 3aIITHTE
* PEIUH NOCTABJLCHE 3A0aTKC HpeMa

TEXHHUKOTEXHONOIIKO] JOKYMEHTALH]H

* H3IMCDPH H KMITPONHUIIC H3IPAaldaK

NONYH:ABA MEPHY JIMCTY H OLEHY]e
BIACTHTH paj

KOPHCTH TEXNTHYKOTEXHOJOLIKY
AOKYMEHTALH]Y

MPUMEHH TPABUIA OJIPKABAKA H UHITheka
anata v npubopa

KOPWCTY MEpE 3alUTUTE Ha Ay W 3aLiTHTe
JKHBOTHE CPEIHHE

+ Onpema W MaTepHjan 3a MEKo

NEMIBEHE

» Meko neMBscHe
+ Wzpaga pagaux npeaMerta

NeMmLELEM
Onpema W MaTepHjan 3a
3ABAPMBANLE

e EnextpoiyuyHno 2aBapHBaibe
« EnexTpooTnopHo 3aBapHBame
+ Wspana pansux npeamera

" 0 & 8

3aBapUBaEM
Koposuja. Bpete xopo3uje
[MpunpemMa noepiuMHE 3a 3aIUTHTY
Bpcre Goja w nakosa

Haxoliierme 3aTHTHHX TIpEBNaKa
Mepe zatrTiTe Ha paxy .U Mepe
3allITHTE KHBOTIIE CPEAHHE




IpoussoanH paa
(Gnok mpakTHUHE

HaHUIIEe THEBHUK NPaKTHYHE HacTase
IEeMOMCTPHPa TIOCTYNKe ofpaze
npeaxoaHo odpaheHaM MOIYINMa
KOPUCTH MEpE 3alITHTE Ha pamy

Ia pyKyje MalIvHaMa, anaTAMa, HpabopoM
H NPEAMETOM Paja

e NPHMEHH MPONHCAHE PeXXHMe obpane
& pellH ITOCTaBJbEHE 3AJaTKE MpeMa

o Hzpana cnomenux paaHux

3afaTaKa o0yxBaheHHX MOJYIIOM:

— Mepe zawTuTe Ha pagy, MEpere
W KOHTPONUCARE

— Quprasame ¥ 00eNeHABAEE,
TyprnHjaie, npubop 3a cresame
W [IPHIPKABAHLE

— Obpana OywermneM H pe3are

Hacrase) 1 TEXHHYKO-TEXHONOLIKO] AOKYMEHTALH]M Hangja

* H3MEPH U KONTPONKIIE H3PaJaK — Ceueme ¥ oficename,
NONYHABA MEPHY JIMNCTY M OLCHbYje OONnKORakE TUMOBA
BIACTHTH Paj npodina, U cngjamke MaTepijana
NpHMEHH TIPABHIIa OIPKABaka H uklthena — Meko nemibetse, 3aBapHBAE,
MalllHHe, anarta u npudopa TOBPLIKHCKa 3AMITHTA
JEMOHCTPUHPA TOCTYNKE CTPYrakkha o Tloctynax duHOr cTpyrasa
CIOJBAITBAX TOBPIIMIA: GUHO CTPYTaE, CHOJBAIIIBIX NOBPITHHA
OJCENAE, HADCHKMBAE, Wipada « IlocTynak oacenara
METPHUKOF HABOJA HAPEIHHIICM U o [ToCTYNAK HAPEIIKHBAME HA CTPYTY
CTPYTapCKUM HOMXKEM » [locTynak cTpyrame u3Mehy
JEMOHCTPLPA OCTYNKE CTPYrama LIAsLaKa
YHYTpALIBUX MOBPIIMHA: MIHHAPUIHUX | + [locTymak u3pajie CHOJBALIET
MOBPLINHA, CTENIEHACTHY HOBPLUWHA, HaBQja HAPE3HHUIOM
#IheGOBa, YEOHUX NOBPLIHHA , KOHYCA, o [Toctynak uapame METPHMKOr
YPE3HBAMLE YHY TPAIer METPHUKOT CHOJBAIIHET HABOja CTPYTameM
H4BOja YPE3IHHKOM M CTPYrapckum HodeM | « [locTynak cTpyrame yHy Tpamsux
JNEMOMCTPHPA TIOCTYIKE YHYIITAKA H MHIMHAPUIHAX IOBPLUHHA
pazBpTama « [locTynak cTpyrame YHyTpalumbHX
HanuIle AHEBHUK NPaKTHYHE HACTARE CTETEHACTHX TIOBPLIWHA

» KOPHCTH Mepe 3alITHTE Ha pany + [locTynak cTpyrawe ynyTpalimbHX

s PYKYje MAIMHAMA, ATATHMA, TPHOOpOM H KIpeboBa
npeaMETOM paia » [locTynak cTpyrame YHYTPallEbHX

¢ NpPHMEHH PONHCAHE pesKHMe obpade KOHYCa
pelil NOCTaBbLENE 3aNaTKe pemMa o [loctynax oOpane yHYTpALIGHK

Crpyrame TEXHHUKOTEXHONOIIKD] JOKYMEHTAIH]H YEeOHHX MOBPIIHHA

M3PALH PaaHM NPEeaMET NOCTYIUEMA
CTpYrata: CHOBAlEUX HoBpurHa (GuHo
CTpYTaise, Ofcellame, HapellKHBame,
H3paja METPUYKOT HABOJA HAPEIHHLIOM H
CTPYTApCKUM HOJKEM ), YHYTpalmTBHX
NOBPIIHHA ( WHIWHIPHYHUX HOBPIIIHHA,
CTENEHACTHX NMOBPIIMHA, KbeboRa,
YEOHHX NOBPILHHA , KOHYCA, YPE3UBAE
YHYTpPAlller METPUYKOT HaBOja
YPEIHHKOM H CTPYFapCKHM HOMEM) ¥
YIYINTama | Pa3BpTamka Ha OCHOBY
TEXHHYKOTEXHOMOWIKE HOKYMEHTAIH]E
HIMEPH U KOHTPONULIE TIPUITPEMAK,
oDpajaK M H3pagaKk

oapeay mepy (nobpa, [0paAHa HIH IOLIA)
H3MEpeHe MepUe BelIMUMHE HA OCHOBY
TEXHHKO TEXHOJIOIIKE JOKYMEHTAIH]e
TIONYHARA MEPHY JTHCTY H OLEHY]E
BIACTHTH paj

« [locrynax obpaze ynywramem 1
PA3BPTAREM

+ [locTynak ypesuBame HaBoja
YPEIHHKOM

o [loCTynaK H3paje METPHUKOT
YHYTPALUHET HABOja CTPYTAPCKUM
HOKEM

» Wzpapa pafiHux npegMera




TIpHMEHY TIpaBUTa OJpiikaRaka W gHirheka
MallliHe, anarta i npubopa

I'nozame

AEMOMCTPHPA NOCTyNKe obpaae rnofama:
PaBHHX MOBPIIMHEA, NOBPIIHHA TIOJ, YITIOM,
oTBOPA, XKIbeOoBa

JEMOHCTPHPA HPUMEHY NPOCTOT TIONEOHOT
anaparta Ha IJIOJIafke OTBOPA, CIIOJBALIHX
H YHYTPALIBAX HULe00Ba 1T CIOMEHHX
NOBPIIHHA

JeMOHCTPHpA IOCTYNKe 00paje rnojama
NANAHAPHYHIK 3YTIHaHHKa

¢ HAIIHIIC JHCBHHEK NMPAKTHYIHE HACTABC

KOPHCTH MEpPE 3aIUTHTE Ha pamy

PYKYJE MalIMHAMA, A1aTUMA, NPKOOPOM K
HpPEAMETOM pala

MpuMeHW NPONHCaHe pexuMe obpane
PELIH TOCTaBJ/bEHE 3a/JaTKE HpEMa
TEXHHYKOTEXHONOUIKO] JOKYMEHTalH]H
H3PaJH PAAHH TIPEAMET TOCTYIHMA
rII0Jama:

- PABHHX NOBPLUMHA,

- NOBPILIHHA MO YTTIOM,

- OTBOpA,

- wmebora,

- IPHMEHOM MPOETOT IOAEOHOCT arlapara
HA TNONAE OTBOPA, CHOBAWILHK H
YHYTpPaLIBHX KIbe0oBa H CITOKEHHX
IOBPIIKIA,

- THOOae HHIHHAPHYHHX 3YTT4aHHKA

Ha OCHOBY TEXHHYKOTEXHOJOIIKE

JOKYMEHTALH]&

H3MEPH H KOHTPONHLIE MPHIIPEMAK,
obpagax M M3pafax

onpeau Mepy (nobpa, fopanHa HIW fo1a)
H3MEPEHE MEPHE BEJIMHIHMHE HA OCHOBY
TEXHHKOTEXHONOLIKE AOKYMEHTALH]E
NOTYH:aBa MEPHY JIMCTY H OLeHYje
BIACTHTH pag

TIpLMEHY TIPABKITA OApKABALA W yHihersa
MalllHHe, afiaTa H NpuGopa

OO6paja pagHHX NOBPLIMHA
HOBHIIEHE TAYHOCTH

I'nopare NOBpIUIMHA MO YTIOM
I'monatse orBOpPa

Inopame xpebosa

[IpuMena npocTor NOASOHOT
ailapara

Imopame 0TBOpa MOACOHUM
ATIAPATOM

Inoname cno/banimbux 1
YHYTPALUBAX XIb¢00BaA IOIEOHHM
anapaToM Ha FIONANHIH U ca
HPHMEHOM TIaBe 3a TyOIherbe
I'nopare cnoxeHHX NOBPIIHHA
HOJ\COHHM ANApaToM

mopare HHIHAIPIIHHX
IYMYAHUKA

Wzpana pagaux HpenmMeTa




Epyuiere

o JEMOHCTPUpa TocTYNKe 0Opane obpana
OpyLICHe CIOJbAITBAX [TMITHHPHIHUX
TIOBPUIHTIA, CITIOJBALTELHX KOHYCITHX
NOBPINUHA, YEOHUX TIOBPIIHHA,
YHYTPaIIBUX IMIHHAPHIHAX TORPLIHHA,
YHYTPAUILHX KOHYCHUX NOBPLINHA,
YHYTPALIFGHX YeOHHX NOBPIIHHA H
CPEIMUIBHX THE3AA

o HamWIEe AHEBHHK [PAKTHYNE HACTARE

e KOPHCTH MEpe 3alliTUTE Ha pajy

s pYKYje MAWTHHAMA, ANATHMA, NpRrGOpOM U
IpenMeToM paja

e NPHMEHH TPOHHCAHE PEKHME oOpane

o pelil NOCTABILEHE 3AaTKE NpemMa
TEXHHYKOTEXHONOIIKO] IOKYMEHTAIIH]H

& M3pAAH pPafMM TpeAMET HOCTYIIIHMA
Opywea:

-  CHOJBAUIBHX LTMIMHAPHIHHX
TOEPUINHA,

- CIOJBAlIEBMX KOHYCHHX TOBpLIHHA,

- YEOHHX MOBPIIHHA,

- YHYTPALILHX UUIHHIPHYHHX
MOBPINHHA,

- YHYTPaWHX KOHYCHHX DOBPUIWHA,

- YHYTpPALIIHX YEOHWX NOBPILUKHA

- CpeAMIUELHX THE3Ja

Ha OCHOBY TEXHHYKQ TEXHONOLIKE

JOKyMEHTaLHje

* HIMEPH H KONTPONMHLIE MPHIPEMAK,
oDpagaK H H3panak

s ozpeny Mepy (modpa, TopafHa HIR JIOWA)
HaMepeHe MEpHe BENMHUHHE HA OCHOBY
TEXHHKOTEXHOJIOLIKE JIOKYMEHTAIH]e

o MNONYH:ABA MEPHY JIUCTY H OLEHLY]E
BNACTHTH paj

& YIPHMEHH TTPABHIIA OipkaBama W umwhema
MallliHe, anara ¥ npudopa

+ bpymerme chobanibiy
LUHMHHAPHYHHX NOBPLUIHHA

« Bpymieme cnobammix KOMyCHAX
NoBpHIMHA

+ bpymeme ueoHMx noBpluHAA

o bpyluerse yHyTpammmx
LUHMHHAPHYHHX NOBPLUIHHA

« Bpymeme yHyTpalllbHX KOHYCHHX
NOBPIIHHA

+ Dpymeme yHyTpaImmux YeOHHX
NOBPWIHHA

s Bpymeme cpeauInbuX THE3AA

Wspana pagHux npenmera

[pouseoann paa
(6nox npaxTHYHE
nactabe) 11

& HaHHIIE OMEBHHUK NPaKTHYHE HACTABE

» KOPHUCTH MEpE aNITHTE Ha pany

» PYKYje MalIMHAMa, anaTHMa, HpHGopoM U
npeaMeToM pasa

s OpHMEHH TIponUcane pexume obpane

e pEIlH NOCTaBJbEHE 3a/IaTKE NpeMa

TCXMHYKOTSXIONOWKY] JOKYMEHTALH]T

HIpAAU PaAHH MpeIMET NOCTYIHMA

CTpYTama H rNofamka

& M3MEDPH W KOHTPOJHLIE NPHITPEMAK,

oDpagak M H3panak

onpemy Mepy (nobpa, IopagHa HIIH JIoua)

HIMEPEHE MEPHE BENUYHHE HA OCHOBY

TEXHHKOTEXHOJIOLIKE JIOKYMEHTAIH]e

s MONYEABA MEPHY JIMCTY W OLCHY]E

BIACTUTH pajy

NpHMEHH TPaBHIIa OJipkaBama 0 YHihena

Mantipe, anara i npubopa

« H3pana clomeHHX pafHHX
3anaraxa o0yxsaheHHX MOIYIOM:
— Crpyrame cnoJballllbHx
IIOBPUTAHA
— Crpyraise
— CnoxeHo cTpyrame

o M3pana cloxEHUX pafHuX
3agaTaKa 00yxBaheHAX MOTYOM;

— TI'moname

+ Mepe saumirure Ha pany




YIIVTCTBO 3A THAAKTHYKO-METOARYKO OCTBAPHBATRE IIFOI'PAMA

Ha noyeTky cBakor MOAYNA YYEHHKE YIO3HATH Ca (UIBEBHMA B HCXOINHMA HACTABE, ONHOCHO YUera, NIIaHOM
pana H HAUMHUMA OTICHHBARKA.

[TpeamerT ce peanuzyje Kpo3 MpakTHYHY HACTABY ¥ WKOJICKO] PagMOHHIM, TPOU3BOIHOM TTOTOHY. TIPRITMKOM
OCTRAPHBAKA IPOrPaMa ONE/LEE e NENU Ha rpyne 1o 10 yuenuia.

VY Toky peanHzaumje MOOYNA OCNOHHTH €€ HA MpeA3HAma YYeHHKA M3 TSXHHUKOr IpTarha, eKONOTHje U
JAWTHTE HUBOTIIE CPSIRHE, MALUMHCKMX MATEPH] alld, MEXAHWKES, MALUMHCKIX €/1EMEHATA, SIEKTPOTEXHAKE U
€NeKTPOHKKE, TEXHONOTHje MallMHCKe o0pae.

Hacrapnrk Hpunpema notpebHe enemente 3a BexOy (UpHnpeMak, anat, mpHOOp H HOTpeOHY TCXHHUKO
TEXHONOLIKY AOKYMEHTAIH]Y ), IEMOHCTPHPA Pall ca MEPIUM HHCTPYMENTIME, 00]alllrbana MOCTYaK Mepersa
H KOHTpOJNUCama AcMHHCAH TEXHONOWIKHM HOCTYNKOM, JEMOHCTpHpAa HOcTynak ofpane meduHMcaH
TEXHOTOUWKHM NOCTYTKOM, AEMOHCTPHPA paj HA MAlIMHM H PagHOM MECTY, MPaTH pal yYSHHKA HA PagHOM
MecTY U YKa3yje Ha rperuke ripu pany. PaaHe 3aaaTke Be3UBATH 34 KOHKPCTHY MAIHHCKY TPaKCy.

H36op Merona v o6NHKa pafa 3a CBakH MOOYN oApelyje HACTABHUK Y 3aBHCHOCTH Ol HACTABHHX caiapikaja,
enocobHocTH U noTpeba yyennka, MATEPHJANHHX H Apyrux yenosa. Kopuctuty Bepbanne meToae (MeTona
YCMEHOI H3NArama H JHJaNolika MeToAa), MeToAe ACMOHCTPAllHje, TEKCTYIHO-HIYCTPATHRHE METOZE,
METOAIE TpOjeKTHHX 3ajataxa. lpemnowenw obmwum paga ¢y GponTanHW, paf y TPYDmH, pal ¥y napy,
HHIUBAIYANUY paj.

YKoJIHKO ce MpOrpaM pea/IHiyje MO AyaJmoM Mofelny noTpeGHO je Ja MKoNa H TNOCHONABALl AETAIbIO
HUCNNAHUPAjy H YTBPAE MECTO UM HAYHH PEANH3ALA|E UCXOA, U YHECY MX ¥ IIJTAL PEasiv3aluMje yYema Kpo3 pas,
Hpemopyka je 2ia ce yuere Kpo3 pajl peanusyje NpUMEHOM caBpeMeHe padyHapcke onipeMe H oxroeapajyhux
KOMHjYTEPCKHX HpOTpama.

¥II¥YTCTBO 3A COPMATHEIIO U CYMATHBIIO OLUEILHBAILE YUEITHKA

Y HacTaBM OpHjeHTHCAHO] Ka JOCTHIAKY UCXO/A [Pare ce H BPeAHY]Y Npoilec HACTaBE H yueHa, NocTUTHyha
YJYeHHKa (MPOIYKTH YUeHa) H CONCTBEHH pa. HacTaBHHK Tpefa KOHTHHYHPAHO Ja NpaTH HalpeJaK YYeHHKa,
KOJH €€ DIMIEAA ¥ HAMMHY HA KOjH YYEHWIH TAPTHUMIHPA]Y, KAKO MPHKYTUbAJY MOAATKE, KAKG ApryMeHTY]Y,
eBayupajy, JoKyMeHTYjy WTA. Ja Ou BpenHoBame Ouno ofjekTHRHO H ¥ QYHKUHjW yuewa, NOTPeSHO je
YCKIaAHTH IHBOE HCXOJA M HAYHHE OUCH-HBaha.

CyMaTHBHO OLEHBALE je BpeIHOBAE HocTHruyha yueHuKka ua Kpajy ceake peanusopade reMe. CyMariBHe
olicHe ce AoOHjajy M3 KOHTPONHHX WM THCMEHMX pajioBa, TaHa Mepeha (MepHHUX JTHCTH), THEBHUKA paja,
TECTORA, YCMEHOT MCIUTHRARA, CAMOCTAIIHMX RITH TPYTTHHX pagoBa YUCHHMKA,

Y hopMaTHBHOM BPEAHOBAKY HACTABHHK OM Tpebamo Aa NpOMOBHILE rPYIHY AHJANOT, Ja KOPWCTH IMTamkha
Ja GH reHeprcao HOJAaTKe M3 hauyknx HASja, alTi M Ja NOMOTHeE pa3eoj hauknx naeja, faje yUeHHIIHMA TOBPAaTHE
iHpopmailHje, a nosparne HupopmanHje AodHjeHe O YYeHHKa KOPHCTH Ja MPHIArofd NoNy4aparse,
oxpalpyje yuenHKe Ha OLEkYjy KsananreT cBor paga. Mz:Gop HncTpymeHTa 3a GOpPMATHBHO BpeNHOBAFC
3ABHCH O BPCTE aKTHEHOCTH KOJa ¢¢ BpeAHyje.

VYKoJHKe ce TporpaM peaguzyje mo AyanHoM MOAeNY HACTABHHK/MHCTPYKTOp NpoBepasa Ja NH je
NI0CTIOJABAL] H3BPIIHO MPOLIEHY PHIHKA HA PATTHOM MECTY Ha KOMe paje MIANU H JTa IH je H3BS0 YBOJHY 00YKy
maagmx o 6e3beaAnocTy ¥ 3Aparby Ha pany.



Hazugp npeaMeTa:

HNPEAY3ETHHLITBO

[oauusu dony teopuja: ( BexkOe: 62 npaKTHYHA 6110k Hacrasa:(
JACORH. el : wacraga:0 |
Paspen: YETBPTH
[{1beBH yuema: — Pa3Bujarbe NOCNOBHUX H IPELY3eTHHUKHX 3HAILA, BELITHHA U MOHALIAA
— Pa3ssujame npey3eTHHUYKHX BPEHOCTH M CIIOCOGHOCTH [1a Ce NpPeno3Hajy
npejy3eTHHYKe MOryRHOCTH Y JIOKaTHO] Cpe/IHHU H JIeNTyje ¥ CKIajy ¢a THM.
— PasBujame NOCIOBHOT U IPeTy3eTHHUKOT HAUMHA MHIILbEHbA
— Paseujamse CBeCTH O COTICTBEHHM 3HamHMa U CMOcOGHOCTHMA U 1asB0j
npoeCHOHANIHO] OpjeHTALH]H
— OcniocoGsbaBarme 3a aKTHBHO Tpaykerbe MocJia (3anonbaBame U
caMo3aromLbaBarbe)
— OcnocobJbaBatbe 3a H3pajly jeIHOCTABHOI [1JlaHa HOCI0Baba Maste hupme
—  MyATHARCUHIITHHAPHU NPUCTYI M OPHjeHTallja Ha MPAKCy
— PazBujame OCHOBE 3a KOHTUHYMPAHO YUeHe
— PasBujame oAroBopHOT 0JHOCA MpeMa OUyBamby TIPHPOIHHX pecypea U
€KOJIONIKE PABHOTEKE.
TEMA HCxXoam KIbYYHHU TTOIMOBU CAJIPKAITA
I1o 3aBperky Teme yuenuk he 6utn y
CTamby 1a:

[Ipeny3eTHHINTBO U
IpeIy3eTHHK

HaBejle aJleKBaJITHE IIpHMepe
npey3eTHHIITBA H3 TOKATHOT
OKpYKemba

HaBe/le KapaKTepUCTHKE
npejy3eTHHKA

oGjacHH 3HaYa] MOTHBALIHOHHX
(akTopa y npey3eTHHIITBY

JIOBEJIE ¥ OJIHOC TTOjMOBE
HWHOBAaTHBHHOCT, NPE/1y3UMIBUBOCT H
MPE/1y3€THHIITBO

llpellO'SHa pasiH4HTEe HAYHHE
OTIOYHbAHA TI0CA Y TOKAITHO]
3ajeIHHIIM

o Ilojam. pa3Boj u 3Hauaj
npeay3eTHAINTBA

e [Ipodun u kapakrepucTike
YCIEMHOr Npeay3eTHUKa

e MoTHBH npey3eTHHKA

e TexHuKe W KPUTEPH]jYMH 38
YTBpHBare Npe1y3eTHHYKHX
HpenCIo3uIIMja

PasBHjarse W nporeHa
[IOCJIOBHHX HJIEja,
MapKeTHHT [11aH

NPUMEHH KpeaTHBHE TEXHHKE H30opa,
CEJIeKIIHje H Bpe/IHOBaha MOCIOBHHX
uaeja

Tperno3Ha caapkaj U 3Hauaj OHM3HHC
iaHa

ucrpaxu MeljycobHo penopame
(haKTOpa KOjH YTHUY Ha TPXKHIITE:
HEHA, MPOH3BOI, MECTO. ]'[pOM()].[P[jEl H
JHYHOCT

NPUKYTH H aHAJTM3Kpa HHPOpMAalIHje 0
TPIKHLITY U Pa3BHja WHIWBHILY AIIHY
MapKeTHHT CTpaTeTHjy

pasBHje caMonoy3zame y criposohery
TEPEHCKHX HCITUTHBAA

CaMOCTATHO M3Pa/ii MapKeTHHT IUlaHa
y npUnpemMyu OU3HHC Mj1aHa
Mpe3eHTyje MapKeTHHT IJ1aH Kao Je0
COTICTBEHOT OH3HMC I1JIaHa

o Tparame 3a MOCITOBHHM Hjcjama

o [Iponena nocnoeuux moryhsocru 3a
HOBH TOC/IOBHH [10/1yXBaT

e swot aHann3a

o Crpykrypa OuzHMC 111aHa U
MapKeTHHI ILJIaHa Kao HberoBor Jena

o Enementn mapkeTHHr Mukca (511) —
(npousBo/yciyra, ieHa, KaHalu
JHCTPHOYIIM]e, IPOMOLIH]a, THYHOCT)

o Paj na Tepeny-uHcTpakuBame
TPHKMILTA

o [IpesenTannja MapkeTHHT TJ1aHa 3a
onabpaHy OusHuC Hiejy

Vipasibame 0
opraxmnzaiuja,

HaBejle 0coOHHe YCheumHor MeHatepa

e MenauMeHT QyHKIH]je (IUIAHHPAbE,
opraHu3oBame, Boljere 1 KOHTpoma)




TIPaBHH OKBHP 34

e ofjjacHi OCHOBE MEHAIMEHTA

» [lojam 1 BpCTe TPOIIKOBA, LigHa

OCHUBAHE 1 YCIyTa/POH3BOMILE KOINTAKkA
$YHKUHOHACARDE » ojacHy Ha jeANOCTABIIOM NPUMEPY s Uneectuimje
JeNaTHOCTH HOjaM K BPETE TPOLIKOBA, HEHY o [IpenoMua Tauka peHTabUNHOCTH
KOUITama ¥ HHBECTHLIH]E » MenauMeHT TPOHIBOAE -
& H2payvyHa Npar peHTabuIHOCTH Ha YNPAB/bAH:E NPOU3EOAHHAM
jEMHOCTABHOM TIPHUMEDPY MPOLIECOM/YCITYTOM
o objacHM 3HaUa] MPOH3BOAHOT MNaHa H | & YTIpaB/LAELe JBYIACKHM pecypcHMa
W3PAAK MPOH3BONHY 1NaK 3a » Yrpasmaie BpeMEnom
CONCTBEHY OM3HUC HAC)Y ¥ » HWHKEeHepHHT BpeIHOCTH
HAJJeOMOCTABHHM)EM OOITMKY s Uudopmannone TexHonoruje y
(caMocTanHo UMM y3 nomoh NOCTOBAY
HAaCTaBIHKa) » [IpaBHu acnekT nokpeTama OH3MICa
« yauha 3uavaj nranupaa i onabupa
JBYACKHX pecypca 3a notpebe
OpraHv3aumje
& KOPHCTH TAHTOrpam
» 00jacHH 3Ha4a] HHPOPMALIMOHHX
TEXHOAOTH]A 38 CABPEMEHO NOCIOBAES
& CXBATH BAXKHOCT HEMPEKUAHOT
HHOBHpatsa NPOU3BOAA WITH YCIyTa
o L2abepe HAJIIOBOILHH]Y
OpraHM3alHOHY M paeHy GopMmy
NPUBPEAHE AKTMBHOCTH
e H3PAJH U TPE3EHTYje OpraHH3alluoHA
TUIAH 33 CONCTBEHY OM3MHC HAC)Y
e CAMOCTAITHO CAYWHK WK NONYHH
OCHOBHY MOCAOBHY JOKYMEHTAIH]Y
Exonomuja s cacTaBy GHIARC CTAHa HA Eunane ctama
TOCIOBAKA, HajjeIHOCTABHH)EM TpHMEPY BHnaHe yemexa

$HUHaCH]CKM IIaH

& cacTaBH OHIIAHC YCHEXA M YTBPAH
NOCNOBHH Pe3yNTaT Ha
HAajje THOCTABHHJEM TIPHMEPY

« Hanpaew pasnuky wamehy npuxoma v
pacxoza ¢ jeiHe CTpaHe U NPUIHEA U
OIJIMBA HOBLA ca Jpyre CTpaHe

Ha HajjeAHOCTABHUjEM TIpUMEDY

« Hapesie Moryhe HauHHe GHHAHCHPAKA
COTICTBENE JCNATHOCTH

e ce nudopmutire y ogrosapajyhum
HHCTHTYLMjaMa O CBHM PeNeBaHTHHM
NHATAKRAMA O 3014493ja 33 MOKPETamke
OusHICa

» HACHTH(PHKYje HAUHHE 38 OAPXKABAE
TMKBAOMOCTH ¥ TTOCROBAKY npenyseha

« cacTael QUHAHCKH|CKY MUIAH 32
CONCTBEHY OM3HHC HAC]Y CAMOCTAITHO
HITH ¥3 NOMON HACTABMKKA

e npeseHTYje GunaHcujcku nNnag 3a
CBOjY DH3HHC MAE]Y

Hasopu dpunancuparsa
Huetutynnje ¥ HHdpacTpyKTYpa 3a
DOAPWKY NPeAy3eTHHINTBY
[Ipunpema u npeseHTalUMja
dmnaHcHjcKor MIaHa

[ ]
[ ]
s Bunanc Toxoea rotosrHe (cash flow)
[ ]
L ]

YUYEHHUKH PojeKT-
TIpe3eHTalHja
HOCOBHOT NIaHa

e CAMOCTAJIHO HIH V3 noMoh
HacTAaBHMKA Ia MOBEXE cBe ypaljene
nenose OH3UHC TaHA

» H3pana nenoBHTOr GU3HKC IIaHA 3a
concreeny OH3HAC WACY

o [Ipesentanmja
HOje IHHAYHHX/TPYITHHX OH3HHC
DNEHOBA M AMCKYCHja




« H3pajH KOHAYaH (jeHOCTaBan)
OM3HHKC IUTAH 38 COTICTBEHY GHIHHC
uaejy

e Tipe3euTyje OUIHKUC MIAH ¥ OKBHpPY
jABHOT Yaca U3 npenMeTa
NPeay3eTHHILITBO

YIIYTCTBO 3A THAAKTHYKO-METOARYKO OCTBAPHBAIGE IPOI'PAMA

Ha noueTky cBake TeMe YIEHHKE YITO3HATH Ca LMJbEBUMA H HCXOMMa, IIAaHOM pPafa H HAYHHHMA CLICHHBAk:a.
Hpenmer ce peanuzyje kpos pexbe y yuHoHniy. HpunukoM ocTBapHBAa NPOrpamMa oleJberse ce AEni Ha
rpyne ao 15 yuenuka. [Ipenopydenu Gpoj uacosa no TeMama je cneachu:

Tpeoy3eTMHIUTBO ¥ Npeay3eTHAK (6 9acoBa)

Pazpujame u npoueHa MOCNoBHUX uieja, MapkeTuur nnad (14 yacopa)

YHpaB/pame U opraHu3anija (24 gaca)

Exonomuja nocnosama (10 gacosa)

YueHHYKH NpejekaT — Hpe3eHTalHja NOcNOBHOT HiaHa (8 yacosa).

[MprnmkoM peanH3alvje TeMa OCNOHHTH CE€ Ha HpeA3Hama YYeHHKa W3 NPaKTHYHE HACTABE, NPOJEKTOBAFha
TEXHOMOWKKX cuctema. Mabop Metona 1 obnuka pana 3a ceaky TeMmy oApehyje HacTABUHK ¥ 2aBUCHOCTH OX
HACTABHHX caipiaja, cnocoOHOCTH W morpefa yueHHKa, MaTepHjawHHX M ApYrHX ycnoBa. KopHcTHTH
BcpOaNHe MeTode (METOAA YCMEHOT M3Naramka B JHjanoIKa MeTOAA), METOOE JEMOHCTPALMS, TEKCTYAJHO-
HNYCTPaTHEHE METOJNE, METOAE NPOjeKTHOT 3anarka. Hpeanoxkexwy o0AUIIM pana ¢y (POHTANHY, Paf Y TPYIIH,
pall y napy, FHOMBAIYATHH pam.

Mpunuxom peannzanuje reme IpenylerHmmTae M NpeyIeTHHK NaTH OPHMEDP YCHEIHOT NpPEAY3IeTHHKA
M/WNK N03BAaTH Ha YAC OCTa — NPeAy3ETHNKA Kojil 6H rOBOPIO YHEHHIIHMA O CBOjHM HCKYCTBHMA HIIN MOCeTa
YCMRWINMOM Npedy3eTnuKy. ¥ OKEnpy Teme PaiBujame W NMpoNeHa HOSNOBHHX MAEjd, MAPKETHNN IIaH
KOPUCTUTH ONyjy WIEja U BoljeHe qUCKycHje Aa ce YYeHHINMa NIOMOTHE ¥ KPEaTHBHOM CMUIILILAY OU3HUC
uneja u ofabupy HajnososbHUjE. [lpenopyunTH yyeHHIIMMa Aa OM3NMC HAEjE TpaXke ¥ OKBUDY CBOT NOAPYYja
pana any He HHCHCTHPATH HA TOME. Y YeHHIH CE AENa HA rpyne CKyNIbEHE OKO jeAHE MOCNOBHE HAGjE Y KOjHUMa
ocTajy Ao kpaja. ['pylle yueHNKa oKynibeHe OKO jefHe NOCMOBHE HAEje BpINE HCTPAXKHBAHE TPKHIITA TIO
HACTABHHKOBHM YNYTETBHMA. [IOMKEIBHO j¢ OPraHH3OBaTH NOCETY MalAM npedy3ehuMa rae he ce yveHHUM
HGOPMHCATH O HAYLHY NENOBAFA W oncraHka Tor npexyzeha na rpxmury. [penopyuene canpxaje reme
¥Ynpasbawe W opraHnzaliHja yueHHK CaBlajiaBa Ha jEJHOCTABHHM NpHMEpHMAa Y3 oMol HAcTaBHHKA.
[Mpunukom peanmzaunje Teme Exonomuja moenopama, dunacnjekn nian

KopHcTHTH GopMynap 3a GusHKc nnas HanuoHanwe cnyxbe 2anonurapawa. KopucTuti HajjeniHOCTaBHRjE
Tabene 3a u3pamy OunaHca crama, OunmaHca ycnexa ¥ ORlaHca HOBYAaHHX TOKoea. OOpaiuTH campikaj Ha
HAjjeHOCTABHU]HM NpHMepHMa K3 ripakce. [pertopyka je Na Npy ocTBAPHBALY TeMe YHEHHYKH NPojerT-
Npe3eHTaUHja NOCTOBHOT IJIAHA TTO2BATH HA jaBHH Yac YCNEIUHOT MPEAY3ETHHKA, NPEACTABHHKE MIKOTIE,
NOKAJIME CaMOyTIpaBe N 0anaka 3a NpoLSHY PealoCTH H HHOBATHBHOCTH Ousmic nnana. [Tpema moryhnoctu
HarpaauTy Hajolbe pasoee. Y Npe3eHTAM)U KOPUCTHTH cBA PACHONOXKUBA CPENCTRA 3@ BA3yanulalnjy a
noceGHO NPE3CHTALH]Y ¥ power point —y.

H36op meroaa m ofnmka pama 3a ¢cBaky TeMy oapelyje MACTABIMK ¥ 3aBHCHOCTH OJ HACTABHHAX Caapxaja,
cnocoBuocTy U notpeBa yueHuka, MaTepHjanuuy ¥ Jpyrux yenosa. Kopuctury sepbanue metole (Metona
YCMENOr H3Narama H JUjAlomKa MeToJa, MHHH TpeliaBama), METONE JEMOHCTpalMje, TEKCTYIHO-
HNYCTPATHEHE METOIE, METOAE CHMyNauMje W cTyanje cnydaja. [Ipeanoxenn obmmu paga ¢y $pOHTAIHH,
paj y TPYNH, paj y napy, HHAWBHAYANHH pal.

Haeati yHyTeTapa yueHMIMMAa rae ¥ Kako Aa Joljy Jo neonxonaHux nudopMaunja. KopuctHTu cajTroBe za
NpuKyNJbarbe WHGOpMaLHja (Www.apr.gov.rs. , www.sme.gov. 1s.  u Apyru). Hpennaxe ce nocera
COLIHjaNNHM NapTHepUMA N2 NOKATHOM NHBoY {oNMmTHHa, Gunmjane HailoHanne cayxoe 3a 3anolsaBarbe,
Permonanye areHuMje 3a paseoj Mamux v cpeamux npemyseha u ¢i.).

YIIVTCTBO 3A POPMATHBHO 1 CYMATHBHO OLIEILUBAILE YUYEHHKA

Y HacTaBM OpHjEeHTHCAHO] KA AOCTHIAKY HCXOMa PATe ce M BpeAHYjy Npollecc HACTABE U yueHa, NocTHrHyha
YUEHHKA (NPOJyKTH y4Yera) A cONCTBEHH pal. HacTaBHHK Tpeba KOHTHHYHPaHO Aa TIpaTH HalpeJaK YYEHHKE,



KOJH C€ OrNENa Y HAYMHY HA KOJH YYCHWLH NAPTHUHIHPA]Y, KAKO NPHKYIUBA]Y TOJATKE, KAKO apryMenTyjy,
eBANYHpPAjy, HOKYMeHTYjY HUTA. Ha 6u BpenHosame Ouno objexTieHO W ¥ QyHKUHjW yuewa, NOTPedHO je
YCKIAAHTH HBOE HCXOJA M HAYHHE OLICFH-HBAHa.

CymaTHBHO OLEFHBAILE j& BpenuHoBarse NocTirayhia yyueHlKa Ha Kpajy ceake peanvsoane reme. Cymarisue
olieHe ce A0GHjajy M3 KOHTPONHUX UMM ITUCMEHMX PafioBa, TECTOBA, YCMEHOT HCIUTHRARKA, CAMOCTAHHX HITH
CPYINHAX pagoBa yUeHHKa.

VY dopMaTHBHOM BpeAuMOBatsY HACTABHHK Ou Tpebano Ja npoMOBHILE MPYIHH JHjANOT, Xa KOPHCTH NUTAKA
Ja OH reHepHcao MOJaTKe M3 hauykux WAeja, alli H Ja NOMOrne pa3eoj haukux naeja, faje yuenuumuMa moBpaTHe
ungopmanyje, a moeparie wHGOpManMje AobHjeHe OO YHMEHMKA KOPHCTH O3 NPRIATOAN MOLYYABAGE,
oxpalpyje yueHHKe Jla OLEkYjy KBaauveT cBor paga. MzGop wHCTpyMmeHTa 3a GOpMATHBHO BpemHOBAHKE
3aBHCH O BPCTE aKTHBHOCTH KOja ¢e BpemMyJe.



Hazus npeamera:

Toanubi tbb]lﬂ
yacopa:
| Paspen:

- Llumeen yuema:

‘re'opuja:' 70/62  Bexoe: 0

' Tpehu .f'.ll.e‘TB]..)'I.'H "

XHUIPAYJIUKA U THEYMATHKA

NpakTHyHa

onok Hacraea:0

| Hacraga:0

— Cruuame 3Hama 0 KapakTepucTukama paaHnx duymnia

—  Cruuame 3Hama W BEIITHHA Y LU/bY Kopuluhewa
XHApayIHYHHUX H MHEYMATCKHX KOMITOHEHTH

— Cruuame OCHOBHHUX 3HaHa 0 XMAPAYIHYHHUM U MHEYMATCKHM

cHcTeMHMa
TEMA HUCXOJIHU KJbYYHH INMOIMOBH
[To 3aBpuieTky Teme yuenuk he outH y CAJIPYKAJA
cramy ja:
Kapakrepucruke paznukyje gu3muuka cBojcTBa @dusnuka cBOjcTBa
paauux dayuaa dbnyunaa TEYHOCTH
00jacHu 3HaYeIbLE XHAPOCTATHUKOT PanHe TeuHoCTH
NPHTHCKA Du3uuKa cBOjCcTBA

pasiuKyje BpeTe KpeTama TeUHOCTH
neduuuLIE: eHeprHjy, pa,
NpUTHCAK, TEMEPATYPY,
BHUCKO3HOCT (hiiynaa

AeuHUILE NPOTOK H U3MEPH Ta
objacHu jeAHaYUHY KOHTHHYMTETa,
BepHynujeBy jeqHauuHy n
KnanejpoHoBy jeaHauuHy
neuHULIE XMAPAYTUYHH yap
(HaBeje NpUMEpP HACTAHKA H Kako
ce yonaxasa)

racosa:
-BeJIHUMHE CTaba raca
-jeaHauMHA CTaba raca
-[IpOMEHE CTama raca
Xujpocraruka:
-XHAPOCTATHUKH
MpUTHCAK

~[IPUTUCAK

-[OTHCAK

Kunemaruka u iuHaMuKa
TEUHOCTH:

-BpCTE KpeTarba TeUHOCTH
-CTpYjarba TeYHOCTH
-[POTOK

-je/IHaYHHA KOHTHHYWTETA
-Bepuyaujesa jeanaunna
-XHJIpayJIMYHH yaap

XuapayliuuHe u
MHeyMaTcke
KOMIOHEHTe

rnpenosHaje XujapayinuHe U
MHEYMAaTCKe KOMIOHEHTE
paziMKyje mymre rnpema npuHLuIy
pajaa

OMuiIe raBHe JeI0Be PasiMuUTHX
MyMIIH

pasjiMKyje Komnpecope npema

XuapayauaHe nymrie,
(3ynuacre, KpuiHe,
KIJIMIHE, 3aBOjHE,
memOpaHcke)
Komnpecopu
PaspojHuumM
BenTuin




OpHHOMITY paaa

ONHLLE TMABHE AENOBE PASNHUHTHX
KoMipecopa

oBjacHH NPHHLIKN Ppafa pazBofHUKA
PAZNMKYJE THIOBE BEHTHNA [IPEMA
npuMeHu

OfiHLLE MPHHLKN pafa
XHApAYIMHUHAX H MHEYMATCKHX
MoTopa

ofjacHW NPHHLHN paaa
XHApAYIMHUHHX pajHHX UWAHHAApa
ofjacHU BpcTE H HAMEHY BE3MBHHX
eneMeHara

o0)acHU HaMeHy XHIpayTUYHHX
aKyMmynaTopa

KOPHCTH KaTanor npoussohjata
XHAPO-NIHEYMATCKHX KOMITOHEHTH
M3BPLIH MepeHa
KapakTepuCTHUHHX NapameTapa
XHApayIHYKHX W NHEYMATCKMX
KOMNOHEHTH

NpHMERYje Mepe 2alUTHTE Ha pajy
YYBa M OAP/KaBa MEpWIa

BeaueHu enemeHTH
(LUEBOBOAM, UPEBOBOAK,
MPHELYYLLA)

Dunrepu

[Tpeurcravs Bazayxa
Perynavopd npurucka
XuapayiMuHu
aKyMyniaTopH

Mepere
KapakTepHCTHIHNX
BEJIMHMHA (NPHTHCAK,
RPOTOK, TEMNCPATYpa) ¥
XHAPAYNHUKHM H
NHEYMATCKHM
KOMTIOHEHTaMa

XuapayaMyHu v .
NHEYMATCKH CHCTEMH

yuTa $yHKUHOHANHE [eme
XHAPAYIHYHHX H NHEYMATCKUX
cueTemMa

NoBe3yje eNeMEHaTa y
BYHKUMOHANHY LEHHY

MepH DUIHLKE BENHYHHE Y
XUAPAYIIMHMHOM H IHEYMATCKOM
CHCTEMY

HCTIHTYjE UCTIPABHOCT CHCTEMA

DyHKUMOHAIHE
weme{anansa cumbona
KOMOOHEHATA H BHXO0BA
MOBE3AHOCT)

Yrpaima nHeyMaTckux
KOMIOOHEHTH Y CHCTEM
[TpuMerseHd nHEyMaTCKU
CHCTEMH

Henurupame
NHEYMATCKHX H
XHApayNHUHHX cHCTeMa
MepHe MeToIE U rpelKe
Mepema

YIVTCTBO 3A JHAAKTHYKO-METOIHYKC OCTBAPHBAYGE ITPOI'PAMA

Ha noyerky ceake TcMe Y4YEHHUKE YNOZHATH ca LW/LEEHMAa M HCXOAMMA, TUTAHOM paja W
HauHHHMa OUeHHBaWa. TeopHjcka HacTapa NpeaMeTa ce pealn3yje ¥ yUHOHHLM TIpH Yemy ce

OICIECHS HE JCIH Ha [pync.

[MpenopyueHu Opoj yacoBa no Temama je cneaehu:

+ KapakrepHcTHie paguux durynaa (8/6 uacosa)

»  XMIpayJHUHE M DHEyMaTCKe KoMnorewnTe (40/36uacosa)
»  XMAPAYTHYHH 1 MHEYMATCKH cHcTemM (22/20 yacoga).




H3Gop mMeToza n obnuka paga 3a cBaky Temy oapelyje HACTABHUK ¥ 3aBHCHOCTH O HACTABHMX
canpxaja, cnocobHocTH W notpefa yuehuka, matepujanHux u apyrux yenoea. KopueTHTi
Bepbante Metoae (METOa YCMEHOr M3NAraka M JIHJANOIlKa METOIa), METOAE ASMOHCTPalM)E,
TeKCTYANMHO-HITycTpaTHBHe meToae. IMpeanoxenn obnnun pana cy $hpodTantu, paa y rpynu, paa
¥y Napy, HHAHBHAYATHH paa.

YIOYTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEELHBAILE YYEHHKA

¥ Hacraen opujEHTHCAHO] KA A0CTHIAkY HCXOJA MPATE CE H BPEAHYjY NPOLEC HACTABE H YYEra,
nocTurayha yuenuxa (MpoayKTH yuewa) W concraedd pan. HactasHuk Tpeba KOHTHHYHpaHo Aa
Npary HANpPeJaK YYEHMKA, KOJU C& OTNefia ¥ HAYHHY HA KOjH YMEHWLM MapTUUHNWPAjY, KaKo
NPUKYIUba]Y ROAATKE, KAKO ApryMeHTyjy, e€Banyupajy, AokyMmentyjy ura. Jla 6u BpeaHosatse
Ouno objexTHBHO M y dyHKOMjM yuyera, noTpebHO je YCKAaAMTH HUBOE MCXOAA M HauuHe
OLEHHBAKA,

CyMaTHBHO OliCHHBabE j& BpeIHOBak-e NOCTHrHyha yUeHHKa Ha Kpajy CBake pealH30BaHe TEME.
CymaTuBHe oleHe ce NoDHjajy H3 KOHTPOJHHMX HAH TIHCMEHMX pajoBa, TCCTOBA, YCMEHOT
HCTIMTHRAKA, CAMOCTAAHMX WIIH TPYIHHUX pafoBa yUcHHKA. Y Mpolecy OLSHHBalA HACTABE Y
ONOKY [MOKEILHO j& KOPHCTHTH AHEBMHK paja yYUeHHKa.

¥ ¢dopMaTHBHOM BpeAHOBaKY HAacTaBHHK OW Tpefano Ja NpoMOBHLIE TPYIHM Aujanor, na
KOPHCTH NuTalsa A3 Ou reneprcao nogarke M3 faukux uagja, anu ¥ aa noMoTHE passoj haukpx
uagja, paje y4eHMUHMMa NOBpaTHe WH(ropmaumje, a TOBpaTHE HH(IJU[JM&U,H_]E nobujeHe on
yHEHUKA KOPHCTH Ja NpUIaroan nojyyasame, oxpadpyje yYeHHKe Ja OLUSHY|y KBallHTET CBOT
pana. M36op WHCTpyMeHTa 3a (OPMATHBHO BPCIHOBAHE 3aBHCH O BPCTE aKTHBHOCTH KOja ce

BpeOHYje.



Ha3ue npeamera: MEXATPOHHKA

1. OCTBAPHBAIBA OBPA30BHO-BACITMTHOI PAJA - OBJIMIH H TPAJAILE

HACTABA
PA3PE]L Teopujcka [Mpakruuna | Hacrapa [TIPAKCA YKVITHO
Be:xoe
HacTaBa HacTaBa y 00Ky
/v 70/62 0 0 0 0 70/62

Hanomena: y Tabenu je npukasan roauurby (oH HacoBa 3a CBaku 06JKK paja

2. IN/bEBH YUEbA:

e Ocnocob/baBame YUeHHKa /1a caMoCcTalHO ojabepe 1 MocTaBu MEpHe nperBapaye u
YTBP/H HHXO0BY MCIIPABHOCT

e OcnocobbaBare YUCHUKA J1a NpeMa KOHCTPYKLIM]M M HAMEHH pas3iiukyje, onabupa u
MOBE3yje pery/iaTope u cepBocucremMe

3. HA3BUB H TPAJALE MOJYJIA IPEAMETA

Paspen: Tpehn/yerspTn
Pea. | HASUB MOJIYJIA Tpajame mopyna
op (4acoBu)
1 Mexarponuka 70/62
HA3UB MOJIYJIA HUCXO0H KJbYYHH [NOJIMOBU
CAJIPIKAJA
Ilo 3aBpiueTky moayna yueHuk he
OuTH y cTamwy aa:
MexaTpoHuka + pa3znuKyje v MocTaBu MepHe « Konerpykumja,

npeTeapave

« TPOBEPH MCMPABHOCT M 3aMEHH
HEHCMpPaBHE MEpHE NpeTBapaue

+  TMOJIECH NapameTpe MepPHUX
npeTpapaya

- BpiuK u36op MEpHUX NpeTBapaya
W3 KaTanora

« TMPHUAPEMH U3BELIA] O H3BPIIEHOM
Meperby

« rnoctaBH HHTepdejc npema
pauynapy A/Jl, Tajmep, Gpojay,
CBa MEperba NpeKo padyHapa,

KapakTepHCTHKE U
HaMEeHa MEepPHHX
npeTrapaua:

— OTNOPHH

— KanaluTHBHY

— HMHAYKTHBHH

— WHAYKUHOHH

— OMNTOENEKTPOHCKH

— THE30eNeKTPHYHH

— MEXaHWYKH

— eNeKTPOMAarHeTHH

— XMIpayJIu4HH




NPHMEHH PA4YHAD ¥ MEPEILY
ofjacHu ynory noje AlHHX
€NEMEHATA W3 CHCTEMA
YIpaBbamka

AOCTABK 33JATe BPEAHOCTH ¥
CHCTEMY YNPABBAA HA OCHOBY
KeMBEHUX H3NATHHK BENMUMHA
APENBHIH NPOMEHY W3NA3HHX
BEAWUHHA ¥ CHCTEMY YMpaB/baka
Ha OCHOBY 3a1aTHX BPEAHOCTH H
oaabepe notpebau perynarop
paznuKyje yTHUA]
nponopuHosanHor {[1),
waTerpanior (U) n
aveperumjannor () acjcTea Ha
CHCTEM YTIpaB/Lama

YOUH JOMUHAHTHO AgjcTeo [THA,
perynaropa Ha OCHOBY MoHallama
CTama HiNala CUCTeMa YNPapbatha
NoBE3Yje eNEMEHTE CEPBOCHCTEMA
M BPWH K:HXOBO NOACWABALE
NoBE3yje eNEMEHTE CHCTEMA
ayTOMaTCKe peryjauHje i Bpun
HHX0BO NOACIIABANE

— [IHEYMATCKH.

« [Tpunupn pana mephnx
npersapaua

— noMepaja

— Bpauue (TaxoreHepaTop,
eHKOAED)

— CWJIE W HAMPE3atha

— TeMneparype

— [OpHTHCKA

— HHBOA

— [poToKa

— nonokaja (MeXaHHUKH
nperpapauH,
HOTOCNCKTPHUHH,
HHAYKTHEHH H
KanmauHTaTHBHH
CCH30PH} .

« [IpoBepa W noaewasamke
napameTapa
MEpHHX npeTBapaJa

« briok-weme cucrema
ayTOMaTcKor
YIpaBbatba M yI0Ta
NojeMHUX  eNeMeHara

» AHAJOTHO M AMCHTATHO
yOpashamke

« Tect pyuxumje v 0a3uB
CHCTEMA

« TTHMJ ynpasmwame

+  Penejuu kontponepu

«  QCHOBHM MOJMOBH O
fuzzy nornup

« CeperocucreMu:

—  NO3HUMOHH

— Op3vHCKN

« Perynaupja npouecHux
BENHYMHA'
TEMNEpeTaype,
ApUTHCKA, MPOTOKA,
HHBOA, BNAKHOCTH,
OCBET/LEHOCTH HTA.




YIIYTCTBO 3A JHAAKTHYKO-METOAHYKO OCTBAPHBAYGE ITPOI'PAMA

Ha nouetky Moayna yyeHHKe YMO3HATH Ca LM/LEBHMA M MCXOAHMA HACTABE, OXHOCHD YUEH:A,
NuaHoOM pana H HavHHWMa ouemsuBama. [Ipeamer ce peanuiyje Kpo3 TEOPHjCKY HACTABY Y
YYHOHHLUH. OAe/LEBE CE8 HE AeNH HA TPYNe.

Hz36op Metona u obnuxa pasa oapelyje HACTABHMK ¥y 3ABMCHOCTH 0J HACTABHHX CaAKaja,
cnocofHOCTH M noTpefa yHeHHKa, MATepHjanHux W Apyrux ycnosa. Kopuerut epbanue
MeToAe (METOAA YCMEHOT HANATAE M JHJATOLIKA METO4), METOAE AEMOHCTPALM]E, TEKCTYAIHO-
unycrparusHe mevone. [IpeanosxkeHu obauuu pana cy dpourandu, pan y rpynw, pan y napy,
HHAMBHAYANHH DA,

YIO¥YTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEELHBALE YUEHHKA

¥ HACTaBM OPUJEHTHCAHO] KA AOCTHIAY MCXOAA MPATe Ce H BPEIHY]Y NPOLEC HACTABE H YUEELA,
nocTuriyha yueHnka (NpoayKTH yuehsa) M concybeHH paj. HacTaBHKK TpeBa KOHTHHYHpaHo fa
NpaTH HanpelaKk YueHWKa, KOJM €& oT/eja Y HaUWHY Ha KOjH YUEHWLM NMapTHUWNHKPajY, Kako
NPUKYIUba]y TIOAATKE, KAKO aprCyMEHTY]y, eBanyupajy, AOKYMeEHTY)y uvh. [la 64 BpeaHoBame
6uno ofjekTHBHO W ¥ (YHKUH]H yuewa, NovpebHO je YCKNANMTH HHBOE HCXOZa M HauMHE
OLEHHBAA,

CyMaTHBHO OLEHHBaE je BpeIHOBambE MocTHrHyha yueHHKa HA Kpajy cBake pealH30BaHe TEME.
CymarusHe oueHe ce po0Mjajy M3 KOHTPOJNIHMX WAM OHCMEHMX pajopa, TECTOBA, YCMEHOT
MCOHTHBAHA, CAMOCTAAHMX WIH MPYNHHX paloBa YHUeHHKA. Y NpoLecy OLcHHBAka HACTABE ¥
ONOKY NOXESEHO j¢ KOPHCTHTH AHCBHHK paja yUeHHKa.

Y ¢opmaTHEHOM BpeZHOBaRY HacTaBHWK OW Tpefano Ja NpoMOBHIle TPyNHHM IJujanor, Aa
KOpHCTH NHTamka Aa 04 reHepricac nogarke W3 fjaukux nagja, anu U aa nomoTHe pa3goj haukux
uieja, naje y4eHMUHMMa noBpaTHe HH(opmanmje, a noBpatHe WHdopManuje noGujeHe on
YYE€HHKA KOPHMCTH Ad MPUNATOAM NOAYYaBaKe, Oxpaldpyje YYeHMKe Ja Oleyjy KBAIMTET CBOr
paaa. M36op uHeTpymenTa 3a OPMATHBHO BpeIHOBALE 3ABHMCH O BPCTE AKTHBHOCTH KOja ce
BpenHYje.



! Hazugp npeaMera:

Fopuumsy o
yacosa:

Pazpen:

LinbeBn yuera:

VYIIPAB/JbAIbE CUCTEMOM KBAJIMTETA

Teopuja: - Bexbe: 0 npaKTHYHA Onok nacrasa:0
70/62 Hacrapa:0
Tpehun/uerepry R

= CTHLI.HH:(‘! 3HaHA O KOHUENTHUMA YTpaB/balhad KBAIHTETOM.
— Cruuanse 3Hamwa o Mmehynapoauum crangapauma SO 9000.
—  Cruuame 31awa 0 TQM konuenty u mogenuma TQM.

— CrHuame 3Hama o0 ajaTuMa KBaJuTeTa,

- CTHLl'dH:C 3HaHa O MCHAaLIMCHT TCXHHKaAMa KOjC YTHYY Ha

KBaJHTET.

- CTHuame 3Hama 0 HALIMOHAIIHO] CTPATErHjH 0IPAKHBOT pa3Boja.

— Cruuare 3Hatba 0 yeknalleHoCTH HallMoHalHe cTpaTeruje
ynpasJjbatby OTIaaoMm ca aupekrusama EVY.

— Cruuame 3Hama 0 yckiaheHocT HalMoOHaMHOT nporpaMa
3alITUTE NOTpollaya ca aupektusama EVY.

— OsnajaBarbe CTPYUHOM TEPMUHOIOTHOM HEONXOJHOM 3a

KOMYHHKALHM]Y Y CTPYLH.

TEMA HUCXOIHU KJbYYHH [MTOIMOBH
CAJIPIKAIA
[lo 3aBpuietrky Teme yueHuk he Outn y
cTamy ja:
KUH]J.E‘I'IT yhpap/bakba + [IPEro3Ha rnpoMeHe y [{OHL[eI'IT yhnpapjbata

KBAJIUTETOM

MOCAOBHOM OKpPYIKEHY H YTHLA]
TEXHOJOLWKOr p&'jBOjﬂ Ha
NociaoBaHC

pasziukyje Bese uzmely nocioBHUX
(dhyHKUMja 1 3Ha4Ya] KBAUTETA 32
TPIKHULIHY MO3ULH]Y

Mpero3Ha yjaory u 3Haqaj
MEHaLIMEHTa Y yIpaB/batby
KBAJHTCTOM

KBaJIHTETOM
MenaymenTa y
YIpaB/balby KBaJTHTETOM

Mehyuapoauu
cranaapau [SO 9000

NperosHa yiaory u 3Hauaj npuMeHe
cepuje cranaapaa 1SO 9000
o0jacHM onuiTe KapakTepHcTHKe
MeHaumeHTa Keanurerom (QMS)
YTBP/H TPOLIKOBE KBAJIUTETA H
NpeIHOCTH YBEJIEHOT CUCTEMA
yNpap/bambatkha KBaTMTEeTOM

MehyHnapoanu cranaapau
1SO 9000
KapakrepucTtuke
MEHalMEHTa KBaauTeTa
(QMS)

Tpolukosu KBanuteTa 1
NMpeAHOCTH YBEAEHOr




CHCTEMZ YNPABbAbAI
KBATHTETOM

Konuenr 1 monenu
yhpag/barka
TOTATHUM
kBanuTeToM (TQM)

npeno3Ha Hacrauak v paisoj TQM
KOHOENTa

pasniKyje pasnHuuTe Moaene TQM
ynopeliyje janaHckH, aMEpHIKH H
epponcku moaen TOM

Konuent 1 mopenu
YNPABMbALd TOTAIHHM
KBATTHTETOM

AnaTtH 3a AHANW3Hpa [IPHHLUKME YIIPaBbatba AnaTi 3a yrephusane

yTBplHBaELE KBaNNTETOM (Y3pOKOBakhe, KBaJlHTETA!

KBANIMTETA pasfarare M pacnosHagame AujarpaM Toka npoueca,
noaaraa) TIHCTA 32 IPHKYTUbAKE
aHanu3vpa OCHOBHE anare noJAaTaKa,

KBANMTETA: AHjarpamM Toka npoweca, XHCTOIPaM
JIMCTa 3a TIPHIYLbatse NojaTaka, napeTo amjarpam
XKMCTOrpaM M Napero AMjarpam

Menayment Textnke Nperno3ta passoj HOBHX MeHaUMEHT TEXHHKE Koje

KOj€ yTHYY Ha MEHAUMEHT TEXHMKA W YNPAaB/LaLa YTHUY Ha KBANMTET

KBAIHTET KBANHTETOM Mopgenu ynanpehema

npenoasa Moaen yHanpeliemwa
3810BO/LCTEA KOPHCHHKA

3an0BROBLTEA KOPHMCHHEKA

CHCTEM KBanuTeTa y
obpasoeamy

NPEo3Ha YNOTY M 3HAYA]
KBaJHTeTa ¥ (hopManHoM u
HedopManHoM o0pazoBary
TNPErIo3Ha JeKnapauHtjy ¢ BUCOKOM
obpazoeary (bonomcka
JeKnapaliiuja)

Npeno3na ynory M 3Haqaj ysoljema
CHCTEMA KBANHTETA Y 00pa30BHHM
opradrzauMjama

CucTeM Kganurera y
00pa3oBamy

Crparernja
OAPKMBOT PA3BOja H
YNpaB/batka OTNIAR0M

Npeno3Ha 3HaYaj HaUMOHAHE
CTPATErU]E OAPHKHBOT PA3BOja
npenoata 3Hayaj yeknahenocerd
HaMOHANHE CTpaTeruje
YNpap/baa OTHAA0M ¢
AupekThBama EY

CrpaTerija oapxHBOT
pa3Boja M YNpaBbaka
OTHamOM

[Tporpam 3awrure
noTpollaya

Npeno3Haje 3Hava) yeknaheHOCTH
HALMOHANHOT [pOTpaMa 3alTre
NoTpolIaya ca aupektusaMa EY

Haunonanuu nporpam
33UITHTE MOTPOIIAYA

¥YIO¥TCTBO 2A JHAAKTHYKO-METOAHYKO OCTBAPHBAILE ITPOI'PAMA

Ha noueTky cpake TCME YYEHHUKE YMO3HATH €4 LH/BEBHMA M HCXOAWMA, TUTAHOM paja M
HauMHHMa ouet:HBawa., Teopujcka HACcTaBa NPeAMETA ¢e peaNk3yje ¥ YUHOHHLUM NPH YeMmy ce
one/berE HE ACNTH Ha pyneE,

HUsbop meTona W o0iHKa pala 3a cBaky TeMy ofpeljyje HACTABHHK ¥ 3aBHCHOCTH OJ HACTABHHX
cainpxaja, cnocofHocTH ¥ notpefa y4eHHKa, MaTepHjalHMX W Jpyrux ycnosa. KopuctuTe



pep0anHe meTode (METOAA YCMEHOr M3naraiba W AMjasoluka MEeToia), MeTode AEMOHCTpauMje,
TEKCTYATHO-WIyCTpaTHBHe MeToae. Tlpeanoxeny oGnyun paja cy (GpoHTaNHK, pag y rpynH, pag
¥ Mapy, HHAMBHAYATHH paA.

YIOYTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEELHBAILE YYEHHKA

VY HACTABW OPUJEHTHCAHO] K4 A0CTH3AILY HCXO/A MPATE ¢& M EPEAHY)Y NPOLEC HACTABE H yUelsd,
nocTuriyha yuenuka (MpoayKTH yverwsa) u concreenn pan. Hactasauk tpeba koHTHHYMpPaHO aa
NPaTy HANPEAAK YMEHMKA, KOJU €& OffgAd ¥ HAUMHY HA KOjH YUEHHUHM TMAPTHUHUOMPA]Y, KAKO
MPHKYN/ba]y NOAATKE, KAKO apryMeHTYjy, esanyxpajy, AokyMeHTyjy uta. fla Ou spennoBame
6uno objekTHBHO ¥ Y GyHKOM]H yverma, noTpebHO je YCKAAAMTH HHBOE HCXOAA H HAUYHHE
OLEHHBAA.

CyMaTHBHO OUEHMBALLE j& BPEAHOBARE NOCTUrHyfa yueHUKa Ha Kpajy CBAKE PEANHIOBAHE TEME.
CymarugHe onene ce A0DHjajy H3 KOHTPONHHX HWAM [MCMEHHMX Paj0Bd, TECTOBA, YCMEHOr
HCOHTHBARA, CAMOCTAAHHX WNH FPYNHHX pagoBa yUcHHKa. Y Npolecy OLSHHBaKA HACTABE Y
ONOKy NOMKEILHO j& KOPHCTHTH JIHEBHHK pajia yYueHHKA.

Y ¢dopMaTHBHOM BpelHOBaKY HACTaBHHK OW Tpefano Ja NpoMOBHLIE TPYIHH JAujanor, Aa
KOPUCTH NUTaka Ja OH reHepHcao nojarke U3 haukux vaeja, any U a noMorHe passoj hauxux
Higja, faje Y4YEHMUMMAa NOBpaTHe HH(oOpMalLHje, a TNOBpaTHe HHdJopmauHJe Adobujene on
yUEHHKa KOPHCTH Jia NPUNAaromy nojyyapame, oxpabpyje yYeHHKe Ja OLUCHY|y KBaJWTET CEOT
papa. M3Gop uHcTpymenTa 3a GOpPMaTHBHO BPEANOBAILE 3aBHCH OJf BPCTE AKTMBHOCTH KoOja Ce
BpeOHYjE.



Hasus npegmera: AJUTUBHE TEXHOJIOTI'NMJE
1. OCTBAPUBABA OBPA30OBHO-BACIIUTHOI PAJIA - OBJIMIH H TPAJAILE

HACTABA
PASPEJL Teopujcka [lpaktuuna | Hacrapa [TPAKCA YKYITHO
Besbe
HAcTaBa HacTasa y 670Ky
H1v 70/62 0 0 0 0 70/62

Hanomena: y Tabenu je npukasan roauurby (oH HacoBa 3a CBaku 06JKK paja

2. IN/bEBH YUEbA:

e VYrnoszHaBame Y4YE€HHKA Ca OCHOBHHM KapaKTCpHCTHKamMa, yJa0rom M 3Haqajem
AJHTHBHHX 'leHOJlOl'Hja

3. HA3UB H TPAJAILE MOJIYJIA TIPEAMETA

Paspen: Tpehu/gerBpTi

Pen. | HASBMB MOAVIIA Tpajame moayna
op (uacoBwu)

1 AJMTHBHE TeXHONOTHje 70/62

HA3HUB MOYJIA HCXOIHU KJbYYHH IMOIMOBH

ITo 3aBpierky Moayna yueHuk he

OuTH y cTatby Aa:

CAJIPAHKAJA

AJIMTHBHE TEXHOJIOTHje

o0jacHu nojam agUuTHBHUX
TEXHOJIOTH]a

HaBe/le NPe/IHOCTH NPUMEHe
aJMTHBHKMX TEXHOJIOrHja
objacHu u3paay npoToTHA
MPUMEHOM aJIMTHBHHX
TEXHOJ0rHja

oGjacHu Op3y u3pajy anara
MPUMEHOM a/IHTHBHHX
TEXHOJIOTH]a

objacHu Besy Op3e NMPoU3BOAE H

aIMTUBHUX TEXHOJIOTHja
HaBe/e Nojieny agHuTHBHUX
TEXHOJIOTHja

pasiukyje Bpere U

AJUTHBHE TeXHONOrH]e

[MpeanocT npumene

a/INTHBHUX

TEeXHOIOrHja

Mspapa npototrna u

a/IUTHBHE TEXHONIOTHje

bp3a u3pana anara u

a/INTHBHE TEXHOJIOTHje

e bp3a npoussoamwa u
aJIUTHBHE TEXHOJIOTHje

e Jlopena aMTHBHHUX
TeXHoJIoruja:

— npema 00nMKy
marepujana

— npema MEeTO/IM u3paje




KAPAKTEPUCTHKE ANHTHBHHX Moaena
HAYHHA NPOM3BOALLE e Bpcte npoueca

« NPeno3Ha ynory v 3Ha4aj aJUTHBHE NPOH3BOALE
ATUTHBHHX METO A2 NMPOU3BOAI:E * YnoraH 3nayaj

«  HABEAE NPUMEHY AAWTHUBHUX ANNTHBHHX METOL2
TEXHONOLH]A KPO3 NPUMEPE K3 NPOH3BOAHE
npakce *  ANWTHBHA NPOM3BOAA

» 00jacHH MEePCNEKTHBY H pasnore — OpHUMEpPH U3 OpaKce
PacTa MPUMEHE AAUTHBHUX e [lepcnexTupe
TEXHONOTH)a ANUTHBHHX

TEeXHOIOrHja

YIYTCTBO 3A AMIAKTHYKO-METOAMYKO OCTBAPHBAIGE ITPOTPAMA

Ha mouetky moayna yuyeHHKe YTO3HATH Cd LMW/LEBMMA M MCXOAWMA HACTABE, OXHOCHD YUEH:d,
NJaHOM Pafa M HAMHHHMA ouerbuBama. [lpeamer ce peanmiyje Kpo3 TEOpPHjCKY HACTABY ¥
YUHOHHLUH. Oae/mee ce HE A1 HA Tpyne.

H3top metoaa m obnuka pana oapelyje HACTABHMK ¥y 3aBHCHOCTH Ol HACTABHHX CAAPKAjA,
cnocobrocTd M noTpefa y4eHHKA, MATEPUjANHMX W Apyrux ycnoea. Kopueruru sepbanne
MeToe (METOAA YCMEHOT HINATALLE M JHJATOIIKA METOAA), METOAE ASMOHCTPALM)E, TEKCTYAIHO-
unycrparusHe Merone. [Ipeanoxenn obauuu pana cy dpodranau, pan y rpynw, pan y napy,
HHAMBAJYANHH Paj.

YIO¥YTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEELHBALE YUEHHKA

Y Hactvapx OPHJEHTHCAHO] KA A0CTHIAMY HGXOJA TIPATE CE H BPEIHYjY NPOLEC HACTABE H YUCH:A,
nocTHrayha yyeHlKa (IpOAYKTH Y4eHwa) H concreeHd paf. HacTapHEK Tpeba KOHTHHYHpaHo Aa
NpaTH HanpeJaK YUEHHKA, KOJU €€ Orfiefa Y HAUMHY HA KOJH YHeHWIH NAPTHUMTHPA)Y, KaKo
NPUKYTULA]y TOJATKE, KAKO apryMeHTYjy, eBanyHpajy, AOKyYMeHTYjy uri. Mla 6M BpeaHoBame
6MNo 00jekTHBHO B Y DYHKUH]H Yuewa, NoTpeGHO je YCKMAaAHWTH HHBOS HCXONa M HAUKHE
OMCHMHBAGA,

CyMaTHBHO OLIEH:HBabLE j& BpeAHOBAE NOCTHITYha yUeHHKa Ha Kpajy cBake peani30BaHe TeME.
CymarTHBHE OUEHE ce 100Mjajy W3 KOHTPOJNHHX WM MNHCMEHMX pajoBa, TECTOBA, YCMEHOT
HCOUTHBAH:A, CAMOCTAAHHX WK FPYNHUX PafoRa YYeHHKA. Y Npolecy OLESHHBaLa NMacTase y
00Ky NOKEJLHO j€ KOPHCTHTH JIHEBITHK paja YUeHHKA.

Y dopmaTHBnoM BpeAHOBaEY NMACTABHMK OM Tpefano Ja NpOMOBHINE TPYNHH JAMjanor, jga
KOPUCTH NUTalsa Aa Ou reHepucac nogarke n3 haukux Maeja, anu ¥ Aa NOMOTHE pa3eoj haukux
Hieja, haje y4YeHMUHMa mNoBpaTHe WH(opMauwnje, a nosparne HH{]JOpMaIJ.}{_]E: nobujere on
yHenuka KOPHCTH Ja NPUNarodn nojyyasame, oxpadpyje YYEHWKE fa OUSHY|Y KBalHTET CBOT
papa. M3Gop uHCTpymenTa 3a GOPMATHBHO BPEANOBAILE 3aBHCH OJf BPCTE AKTHBHOCTH KOja C&
BpeOHYje.




	PROSVETNI_2020_09.pdf
	1 Правилник о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Машинство и обрада метала
	2 Правилник о измени Правилника о наставном плану и програму стручних предмета средњег стручног образовања у подручју рада Електротехника
	3 Правилник о изменама и допунама Правилника о плану и програму наставе и учења за основно музичко образовање и васпитање
	4 Правилник o изменама Правилника о степену и врсти образовања наставника у основној музичкој школи


