[1JIAH H MPOTPAM HACTABE H YUEbA
3A OBPA30OBHH NMPODHI TEXHHYAP 3A KOMIIJYTEPCKO ¥TTPABJ/bAME (CNC) MALIIHHA

CTAHIAP] KBATHOHKALMJE

Hasue kparmpukanmje: Texuuuap 2a komnjyrepeko ynpaemamwe (CNC) mainina
Cexrtop - noapy4je paga: MawsnHceTeo 1 obpaga metana
Huso keanndmrannje: [V

Hawnn cranama keaanpukanuje:
KKpanuHrauMja ce CTHUE HAKOH YCMEWHO 3ABPLISHOT TIPoLEca 00PaioBaka ¥ CPEeabo] CTPYUHO] WKDIH.

Tpajame obpazoeama:
[lporpam cpember crpyunor o0pazosarka 3a CTHLALE KBATU(UKALM]E TPAje HeTHPH roJMHE.

Hauwnn npoeepe:

JocTUrHyToeT HEX0/1a NPOrpaMa cpeaber CTPyuHor o0pasoBarba ce NPOBepaBa Ha MATYPCKOM HCIIHTY KOjH CIPOBOIAW CPeitha WKOA,

Zacnopanoct KpaanPpUKannje:
Keanuipikalinja ce 3acHHRA Ha OMUCY pana, IHBEBMMA H HCXOAHMA CTPYYHOT 0fpasoBama.

7.1 Onne paga
JVHHOCTH - CTPYUHE ROMICTEHUH]je!
Ilpunpema u opraHxzauMja paja
Hapana nporpama sa komnjyrepekd ynpasmsany (CNC) mammmy
- Obpana u3partka Ha kKoMijyrepekn ynpaesano] (CNC) mawmnu
- TNpeny3sumarbe Mepa Ge3GeIHOCTH W 3IPABbA Ha Pady W 3AIUTHTE JKHUBOTHE CPEIHHE
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Jy#uocTn - eTpyvHe
KOMOETEeHIHje

3anany - jenHHANE KOMIETEHNHja

[Tpunpema w opravuzanmja pana

Ilnanupa ¥ npUnpeMa TEXHOIOWKH NOCTYNAK H TEXHHYKOTEXHOMOIIKY A0KYMEHTALH]Y

Ipunpema norpedbuy onpemy, ypehaje u anate 3a wapaay paguor aena va CNC mawmina (pagHo MecTo) npema
panHoM Halory

YuecTryje ¥ THMY H eiHKacHO KOMYHHUHPa ca capaHHIHMA

IMpumeryje cTanaapie KBaIHTETa ¥ CBHM (ha3ama paja

IlpaTi HHOBaUMje ¥ OONACTH H NPHMEY|E X Y NPaKcH

HM3pana nporpamMa 3a KOMIjyTEepcKH
ypaemsany (CNC) mamuny

Hapalyje rnasuu nporpam v noanporpase sa pag CNC maliie no TeXHoNoWKHM onepauMjama { BpLiM Hberosy
npoepy cHMynatjom nomohy pauyHapa)

['enepmne nporpam (G-koa) 3a naty CNC mammny

YHOCH nporpaM y ynpaemsadky jequuuuy CNC maumxe

Tectupa nporpam, BPLUK HEroBy CHMYILUHJY NPEKO YIPaBbadke jefuniue M kopuryje ra na CNC mawmnn
Bpiuu apxuBupatse nporpama

Ofpaga W3parka HA  KOMIIYTEPCKH
ynpashadoj (CNC) MatiHm

IMonewaea napamerpe CNC mawnne 3a paa npema nporpamy
Ilpunpema H NOAELIARA MATALIMH AN4Ta

O6palyje oOpanak npema nporpamy

[posepasa u3rnen u aumersuje obparka

Bpuww cranuy/nospemeny KOHTpoIy ¥ Toky o0pane

Bpuum kopekudjy napaverapa Ha ocHOBY yTBpheHe HenpaBuIHOCTH
KoHTponuiie keanuTeT obparka

TTonyrsaga paaHn HANOT

[Tpeaysumaise Mepa 0e30enHocTH W
FAPABka HA Paay W 3allTHTE WHBOTHE
CPpedHHEe

[lpuMersyie Mepe NHYHE 3aLUTHTE

Obestehyje ceoje pagHo OKpyKebe

Yinara oTnaiHn MaTepHjai Ha nponycaH Hadui
UHCTH pajiHO MECTO H DLpeMy

7.1.1 ExcrpemMHH YCJOEH N0 KOjAMA ce 00aR/bLA NOCA0 €A CTEUEHOM KBAIHPHKANNjoM:

- 3arahenocT Bazayxa

- E}-'I(a lcoja m—(e_\mryhana HOPMAHY }ch}meca]uf[jy‘

- Bubpauuje

- Mu3HHKN HANOP - cTajarke § caTw
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7.1.2 HanoeHOCT pHIHIHMA NPH 00aB/bLAKY MOCTA €A CTEMEHOM KBAMTH(PHKALH]oOM:

- PH3IHK 01 MEXAHHUKHX noepensa

- PH3uK o1 winarama y3ipouusMa cTpeca

- Pu3nk oa onekoTHHa

7.2 llnbeen cTpyaHor odpazobamka

[Tnm cTpyunor obpazosama 3a kaandmrkann)y Texnuyap 3a komnjyrepeko ynpasbarbe( CNC ) mamne je ocnocodkaparse NHia 3a nporpamuparbe CNC mammne
u obpagy aenosa va CNC mammnama. HeonxonsocoT cranvor npunarofjasama npoMeH/BHEHM 3aXTEBMMA TPKHIITA paja, notpede KOHTHHYHpaHor oDpazoBarki,

CTPYYHOI yeaspluaBarba, passoj kapujepe, yHanpehusara 3anolbHBOCTH, YeMepaBsa Aa Jdua Oyay ocnocod/baBaHa 3a:
- MpPHMEHY TEOPH|CKHX 3HAA ¥ NPARTHYHOM KOHTERCTY;
- MpeyiuMarse OrOROPHOCTH 38 BIACTHTO KOHTHHYHPAHO YUEH:e H HANPEIORAE ¥ KApHjepH;
- DnaroBpeMeHO pearoBarse Ha NPOMEHE Y PAIHO] CPeaHHHM;
- edHKacaH pan y THMY;
= NPUMEHY CHIVPHOCHHX H 3APABCTBEHHX MEPa ¥ NPoLecy pajal
- IPUMEHY MEPA 3ALITHTE AUBOTHE CPEIHHE Y NPOLECY paja;
- ynorpedy HHPOPMATHUKE TEXHONOTHE ¥ NMPHKYIUBAY. OPraHu30Bamy W koprinhemsy HHQOPMALMIA ¥ pay H CBAKOIHEBHOM KHBOTY,

7.3 Hexoan crpyunor obpazoBama

Crpy4ne KoMuerenumje |

Iuama |

Bemrnne

CnocobHocTH H CTABOBH

Ilo 3appenom nporpamy obpasoBarsa, auue he OuTh vy cramy aa:

INpunpema 1 opravusyje
pat

ONALLE TEXHOIOLWKN NOCTYNAK 3a oapehenn
PaHHA 3a0aTaK

onueyje HauuH n3topa | npunpeme
onrosapajvhinx mawmaa, anara, npudbopa u
Marepujana

IUIAHHPA ONepaLHje, 3axsare, nian
CTEIama, KapTy Anara

ONTHMI3Y e napaMerpe odpaje i penocnen
3AXBATA

HABOOW MCPC 33 CHIYPaH pal y ckinany ca
nponucima 0e30eHOCTH | 3APAE/EA Ha
pamy u BpiH 0gabHp AWTHTHHX CPEICTABA
onuie 3Hauaj soljerna esnacHURje 0
YTPOLULAMA MATEPHJANA, BPEMEHA, JHEBHO]
WIIH MEPHOAHYHO] IPOH3BOLHH

BPLIH H3PAdy TEXHOIOLWEOD NOCTY KA 38 331a8TH
PaIHH npeaMer

BpLUH H300P | npanpeMy oarosapajyiiny MawmHa,

anara, npudopa 1 MarTepjana

AedHHALLE HYIY KOMAIa

HAUPTA NNAH CTC3ak A

wipahyje nian pesaisa

NPHOPEME PATHH HAAOT

0130HPA DITUMANAH AT NPEMA PALHOM HLIONY
Wipady Ha napaveTpe odpane

NPEny3IHMa MEPE 33 CUTYPAH Pl ¥ CKIATY ca
nponucHma XT3 v Bpind 0aadup 3aimHTHHIX
cpencTasd

BOIH €RHOSHINIE O YTPOLIIMHMA MaTepHjana,
BPEMEHZ, THEBHO] HIH NEPHOAHYHO] NPONZEOLIEN

CABECHO, OIFOBOPHO, YPEIHO H
npeLusHe 004B/ba NOBEpeHe
nocinoepe;

MCIOJBH KPEATHEHOCT H
MHOBATHBHOCT ¥ PAJLy;

eMKACHO MIAHMPA M OPraHuzyje
BpEME;

HCIOJBH NO3MTHBAH 0JIHOC NPeMa
3Hauajy cnpoeoljelha nponKca v
pasehux crangapaa y obnacru
MallHHCKe obpane;

MCIIOJBH NO3MTHBAH OJTHOC NPeMa
(PYHRUMOHATHOCTH M TEXHHUKQ]
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HCNPABHOCTH onpeMe H vpehaja
KOje KOPHCTH NpH ofapbatky
MOCTIaE;

pewasa npobieMe y pany;

Oye CnpeMaH Ha ajbe YUeHe U
YCABPLLABAILE;

HENOTBH JhY0A3HOCT,
KOMYHHEATHRHOCT,
NpeLy3HMBHBOCT, (peKkecHOHNHOET
¥ OJHOCY NpeMa capaaHHLHMa;
Oy1e NPUIAroLLHE HA POMeHe ¥
pamy,

HCNOTEH AHAMHTHYHOCT TIPH
ofas/baiby 10Ca;

Hapana nporpama 3a
KOMIJVTEPCKH
vipaemwaHy (CNC)
MALLHHY

- onMiue noTpedaH CTeIHH W PE3HH anaT |

npudop 3a nporpaM y cikaamy ca

TEXHOMOLIKHM MpoLiecoM ofpane

- OMMILE MIABHH [IPOTPaM H NOANpoOrpame

3a pag CNC MalMHe no TeXHoIo0KHm

onepanmjama

- nedunnie nporpam (G-koa) 3a nary

CNC mammnny

- ofijactu TexHoiowKe noctynke odpane

Ha CNC maimyHama

- OnHIIE Paj ca VIPaeRBAYKOM JeTHHHLOM

CNC maimie

- OMHLIE TECTHPaILE NIporpama

- OMHINE CAMYILIAJY NPOTpaMa npeko
YNPABLAUKE jeHHHLE

- 00JACHH 3HAYA] APXHBHPAH:A NPOrPaMa H
TEXHHYKOTEXHOTOUIKY JOKYMEHTaL]Y

L KOpPHCTH NOTPeOaH CTE3HH H PE3HH ANAT W

pHBOp 3a MPOrpaM y CKIaly ¢a TeXHONOWKHM

npouecom obpane

L MpHNpeMa raEHH NPorpas | Noanporpame 3a

pan CNC maliHHe 1o TeXHoN0WKHM

onepatjama

- H3pAIH TEXHOIOWIKE NocTynke obpaae Ha CNC

MALIHHAMA KPO IPOrpaM

- BPLUM NpoBepy cHMynaudjom nomoly pauynapa

- e nporpam (G-koa) za gaary CNC mawmy

- YHOCE MporpaM y ynpapbaduky jearuniiy CNC

MallHHE

- n3abepe peskHMe paja ca YNpaebaukoM

JEAMHHLIOM

- TECTHpA MPOrpaM, BPIIH HETOBY CHMYIILH]Y

MPEKO YNPAB/BAYKE jJeIHHHLE H KOPHIyje ra Ha

CNC maimHu

- BpILH APXHEHPaE MporpaMa H
TEXHHYKOTEXHOJIOLIKY NOKYMEHTALH]Y

OBGpana w3paTka Ha
KOMIjyTEPCKH
ynpaessaroj {CNC)
MALUHHH

- onuuwe nogewasare napamerapa CNC
MALLHHE 32 PaJ NpeMa nporpamy

- ofijacHH NpHIpeMy H NOJSUIABAE
MArALMHA A1aTa

nocraeu napamerpe CNC mawmnne 3a pag
npema nporpamy
NPHUIPEMH H MOIECH MATALIHH a1aTa

HIBESOE Wipaldak TIpeMa nporpamy
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onuwe obpary obpartka npema
nporpamy

OMMUIE NPOBEPY M3MIIENA M AHMEHIH]E
obparka

ofjacHH 3Hauaj CTANHE/ MOBPEMEHe
KOHTpOne ¥ Toky ofpazne

00JacHH paziore 3a KOpekuHjy
napaMeTapa Ha ocHoBy yTeplene
HENPABHIHOCTH

00jacHH KOHTPOITY KRANHTETA 0DpaTKa
OMMIIE NOMYHABAHE PATHOT HAOTA

NpoBepaea M3rnes 1 gumenzuje obparka
M3BEE CTANHY/TIOBPEMEHY KOHTPOIY ¥ TOKY
obpaje

H3IBElE KOPEKLM]Y NapaMeTapa Ha OCHOBY
yTeplieHe HENPABHIHOCTH

WIBEIE KOHTPONY KEaTHTeTa obparTka
NONYbasa pasHi Hanor

IMpenysuma mepe
DesbenHocTH U 31pasba
Ha paiy H 3amTHTE
SKHBOTHE CPeiHHE

onueyje nocTynak kopuwhersa n
OPHABRALA JALITHTHHX CpecTaBa |
onpewme y pajy

onmcyje npomice 13 obnacT Ge3deqHOCTH
W 3Apakka Ha pajy

VKAIYje HA NOTEHLMJANHE YIPOKEe NoBpeIa
3001 Heoarosapajyhie ynorpede Mawina u
anaTa

HASHTHIHEY je WTeTHH MaTepHjan u
ONpeMy TAKO 1a WTHTH OKOJIHHY

HABOAM Nponuce Hi odnacty e3deaHocT
W 3IPARLA HA DAY,

KOPHCTH H OJGKABA 3ALITHTHA CPEACTEA W ONpeMy ¥
paiy

NpHMERsYje Nponuce 13 o0nacT 0e30eAHOCTH |
30paeika Ha pany

OJLIEKE LITETHI MATEpUjan Ha npensnljeHo Mecto,
TAKO A8 WTHTH OKOMHHY

NPHMEHY]e NPONHee 13 00NACTH 3AITHTE OKOIIHHE 1
pajHe cpeaMHe.
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NJIAH HACTABE H YHEHA

3a oGpazosun npogua Texnnyap 3 komnjyrepexo ynpagkawe (CNC) mawuna*
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1 PARPE]L 1 PASPEL 11 FASFE]L 1V PASFEN YEYITHO
HENELHY LRLUETN HEIE R0 T A HEAE kA T HERE L) TIHILE LRIRTIITT™ -
T B InH 1 B nH B ITH T B ITH 15 T B |IIH T B nH 15 1 B nH a B |[IIH| B T B InH 15
: OBABESHH CTPYHHH 5| 5 4 178 | 175 | 140 H 4 | 200 | 175 [ 140 | 60 | 3 16 105 6l 60 ] 2 15 a2 465 W | 552 | 1375 | 280 | 270 | 2477
FEJAMETH
1 Fw o I'.|-"I H O FANMTAETR EHBOTHE z Tl} m ."}
fopeanmne
2 TeoHnarn Tk 4 141 140 (BTl
3 IMommmscEn maTepriom 1 70 il T
4 |Mexanmia 1| 35 | 35 I 5 | 35 ol it 140
& |Mammmckn enesenty 1 35 35 35 35 T
G JENEKTPOTEXHAKA 1 eEKT Pk T T ik
T KomnjyTepoka rpadeka 3 105 1058 105
8 [Texponordja saunbcks ofpane T El} b an {1}
O IMepere 0 ROETPOR KBUTHTETL 1 1 s 35 3= 35 T
10 Mosennpae MSIZ-IIIJLCHI!\- 3 105 105 0%
H KCHCTEIY KLUH &
1 rﬂlin:'lc.hllJi: a mlsl_:lJ}'l\:chr: 1 3 ™ m 0 ™ 140
II|nI’LLﬁI1L MAHHE
[ pospasinpsiee T RoMijyTepons
12 TPAEEARE MAIINHE 4 4o 7 7 ¥ 357
13 [IpojesToBAE TEXHOAOMLKHNX 6 210 60 P 186 2 306 150 546
CHETEMI
14 \:\T‘Q‘-\:Iﬂ_lil:ls.'ltllje'l :||'rji|'|_3_u.'.|1t: i.l 2 62 62 a2
ql.ll.'lﬁ-“l.!lﬂ.l‘lll TEXIE LRI CHCTEM 1)
15 Ipaseruuna nacrama 4 140 4 140 | 30 280 [ o0 | 370
16 [ pe Ty 3 e THHLITED 2 (%) 6l 6l
s HABOPHH HPEAMETH 2 Th F 62 132 132
||'IﬁlIFIIIM NPT TS IO PRRsY
! jobpazoanor npodmna z 0 2 62 132 132
iy AZ+2 s s | s |os|os| o] | 5| o |20 i ]nenfeln) 6 |o] 0 || o [0 2 fis] 0.6 |ss| o]0l 22| iss| 00| 0] 02
“' j [’.Im (il‘] (II[]‘) ilm I*m
[ Evimo A2+B2 14 S50 15 585 19 (**21}) 225 (**795) 17 (**19) 617 {**679) 2477 (M 2609)

Hanomena: * [Noapasymena peainiaumjy HACTABS KPO3 TEOPH|CKY HacTary, Beskde, NPAKTHYHY HACTARY M HACTARY ¥ OJOKY
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NJIAH HACTABE H YUEIbA
3a obpazoenn npopua Texunuap 3a komnjytepexo ynpaesamwe (CNC) mamnna
KAIa ¢ PeaNnsyje no 1yaaHom Moaeay™

1 PARPEJL I PASPEL I PASPE]L 1V PASFE] VYEYTIHO
HEIELHD O e HELE L LR LI B HEIE LD FOU H I e HERE WA T N0 I ‘.
T B (L1 T B mn B ¥KP| T B |¥YKP| B T I |VKE T B LY L T B |¥KPF T B ¥YKP T BN ¥YEP | b
Il
e A AN CTEY M s 5 [ 4 [ms s | e 3| 6 |20 | s 20| 3 | 3 i3] ws | wes | ass en| 2 | 2 [ 3| 62 [62403] 00 |ss2] 447 140 1068 (270 2477
| Escunarija H AT KHR0THE 3 20 0 0
fopeanne
2 [T arn ke 4 (ET] 1400 1400
3 IIMHCKH MATE[RJATI z 0 T T
4 HHE 1 1 35 35 1 s 35 T | TH 14Hr
5 MamnHckn cacscHTH 1 35 35 35| 35 T
6 JEnexrpoTesiiEn n EIERTRINKY b (] T L]
T JKounjyreposa rpadmka 1 b 35 o 35 T 105
B [Texnonorja mamncke ofipane T k] Th 30 L[]}
e EPCIC L KOHTPOM KBSUTHTET? 1 1 35 35 35| 35 T
FENNPAELE MELHHCKHY 3 108 108 108
IHMERITIE H KOHCT]IY KILHj 2
1 TR 31 KOMILYTEpCkiE T |2 o | 70| ™0 140
IAREAEE MALNKEHE
IporpasMIparse 18 KoMy TEPCER
12 TPARBARE MAINHE 4 R 7 w7 35 T
lj ||'|JTI'I.'NIIII\.1II|L' TEXHOMDIIKHY & 3" ﬁ. 6 laﬁ 3% INI 46
foneTenan
14 [ryromaTHaama npon |a=J.L|=.4' '.I 2 &2 62 2
HOCHCTEMMN
15 4 140 4 140 | 30 140, 140 |90] 30
16 Iy FCTHMLITE 2 (i3 [+ [+
s HIBOPHH NPEAMETH 2 T 1 62 132 132
ATOPHE MPEIMET NP 1Oy "
I edpasoanor npoduna - 70 2 62 132 132
: 105 2 62 132 132
LT hA
Y kynmo AZvh2 5| 5 4 175 | 175 | 140 3 6 | 200 [ 105 | 200 | 60 J{*=5) 3 |13 =*175) 105 | 455 | &0 (*4) 2 13 {**124) 62 | 403 {H;i 447 140 1068 n*,_m
¥ evimo A2+E2 14 S50 15 85 19 ==21}) TI8(**TOE) IT (=19 G617 {**679) 2477 (2609}

Hanomena: * Jlyanuu Moaen noapaiyMesa pEH—.IT'I!'Salll’f_i}" HACTABE KPO3 TEOPHJCKY HACTABY, YUEHHE KPO3 DAL KO NOCnonaniia, pewie, NPpaKTHIHy HACTABY W HACTaRy v 610Ky
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JIueTa H3IGOPHAX NpEIMETa npeMa nporpamy odpaosuor npoguaa
Po NTueTa n3bOpHNE NpeaMeTa Lo

;i e I m | v
CTpy4HH NpeaMeTH
1. X HAPAYIHES W THEYMATHES 2 2
2 ANUTHBHE TEXHOIOTH]E 2 2
3. MexaTpoHHKa 2 2
4. YNparbarmke CHCTEMOM KBATHTETA 2 2

Ocraam obasesnn 00anIH 00PATOBHO-BACTHTHOT PAXR TOKOM IKWICKE FOJHHE
| PA3PEL I PA3PEL I PA3PEN IV PA3PEN VEVIIHO
YacOBa HACORA YACOBA qACoRa WacoBa

Yac oae/bemkeKor CTapellinie 70 70 70 62 272
Honaram paa * no 30 a0 30 no 30 o 30 o 120
TMonyuerw pan * 1o 30 no 30 no 30 no 30 no 120
[Mpunpenmun paa * o 30 o 30 Ao 30 1o 30 ao 120

*Ako ce yrawe noTpeda 3a oBuM obanIHMA pata
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mﬂﬂ}-’.‘lTBTl[HIIH O0JTHIH uﬁpammm-nacnnnmr paaa TOKOM MEMVICKE FOAHBE M0 paspelmnyia

I PA3PE]
HACoRA

1T PAIPEIT

Hacosa

III PA3PETT
yacoBa

IV PA3PE]]
4acoRa

Excxypinja

a0 3 nana

A0 5 nana

0 5 HACTABHMX
JaHa

A0 5 HACTARHMX
Iana

Jesnk APYror Hapoia WiH HAUHOHANHE MAaHHHS CA CIICMEHTHMA HAUHOHANHE KVIITYpC

2 yaca HelebHO

Tpehu cTpanu jezuk

2 Yaca HegebHo

Hpyru npeamern *

1-2 yaca HenemhHD

Creapanadke 1 cnoboIHe AKTHEHOCTH Y4eHHKA (Xop, ceKuMje 1 1pyTro)

J0-60 yacora roAMIIHE

JpyuimeeHe AKTHBHOCTH

VUEHHYEH DMAPIaAMENT, YHEHHNYKES 3aapyre

1 5-30 yacona roaHunee

I{}'J]T}' PHEA H jﬂl!l!ﬂ JACNATHOCT LIKOQIe

2 panua pana

b | I{]}'!IL‘_.'I HABSACHNUX NPEAMETA IHKOAA MOGHE 18 [lpl"ﬂl[]i'!}'_'ic, ¥ CRIEaay ca onpeicibetHME Y HCHH K, li]HK}‘J[THTHBIiy HACTABRY W3 npeiMeTa Iﬂ!j nCy }'TH]')]jC]IL[ HACTABHHM TUTAHOM Py TIrHX
c}ﬁpu:iuu:mx I]'F]{Jd]FLZIEi. HCTON HAK Py ror I]{L'l'p}"-ijﬂ Pafd, Kao H Y HACTABHAM TUTAHOBHMA ]'HM]IH'!HJC, HITH [y [parpaM HMa Kﬂjl'{ CY NpeTXOAHG Q0HETH.

OETBHPHBRH’:E INKMICKOT NporpaMa no HexebamMa

I PA3PE] 1 PAIPEL I PA3IPEN IV PA3PEN
Paspenno-uacosna HacTana 35 35 35 31
MenTopekn paa (nactapa y Gnoky, npakca) 2 2 2 3
(O0ape3He BAHHACTABHE AKTHBHOCTH 2 2 2 2
Marypekn uenut 3
YKYNHO pagHHX Hele/ba 39 39 39 39
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Monena one/bemwa y rpyne

pa npeaMeT/ Moay PO M ORI YacoBa opoj *omohinu

ap Bewbde® | npakruuna | ®Hacraea | *"yuewe | yYeHHKA | HACTABHUK

en Hacraea® v Gnoky Kpo3 v IpymH =

pan/inok a0

I | Texnuuko uprame 140 15 -
Mexanuka 35 15 -
TTpakTHYHA HACTARD 140 60 10 JA

I | Mexanuka 35 15 -
MalIHHCKH eNeMEHTH 35 15 -
KomnjyTepcka rpadika 105 70 15 -
Texnonornja mammHcke obpane 30 10 -
[pakTHyna HacTana 140 140/30 10 J1A

HI | Mepewe W KOHTPOIA KBAIHTETA 35 15 -
Mogenuparke MANHHCKHX eNeMEHATa H KOHCTPYKLIH]a 105 105 15 -
TexHOI0rHja 38 KOMNjYTEPCKH YNPARbAHE MALIHHE 70 15 -
[MporpaMupaibe 38 KOMIjYTEPCKH YNPABRBAHE MALIHHE 140 140 15 -
llpojekToBake TEXHOIOLWKHX CHCTEMA 210 210/60 10 J1A

IV | [porpasyparke 38 KOMOjYTEPCKH YNPaBhaHe MALIHHE 217 217 15 -
[MpojekToRAKE TEXHOIOWIKHX CHCTEMA 186 186/90 10 JA
[Mpemy3eTHUIITRO 62 15 -

* [Noapasymesa peann3ainjy HACTABE KPO3 TEOPHICKY HACTaRy, Bem(e, NPAKTHUHY HACTABY M HACTABY ¥ DIOKY

** Kama ce peanniyje no IyanHoM MOnemy

"020g Lokige ‘7]

Ly

A

Siikbe

ANNHDVYL] MH139D0dU

11 eredi) - ¢ (odg
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" Hasus npeaMeTa: EKOJIOTHJA U 3AIITHTA )KUBOTHE CPEAHHE

lojminbn hory Teopuja: 70 sewbe: 0 HpaKTHIHA Onok nacrapa:0
YACOBA: HacTapa:()
Pasper:  mpew
- Lnibesn yuema: i - llpommpusame 3Haka O NPEIMETY HCTPAKHBAKA H 3HAUA]Y EKOIOIHjE.
- (Cxparame cTpyKTYpe ekocucrema / Guocdepe M npolieca Koju ce ¥ HHMa
OIBHja]Y.

- Pasymesame 3Ha4aja GHOHBEPINTETA 32 ONCTAHAK JKHBOTA HA 3eMIBH,

- TpolmpHBare 3HARKA 0 OJHOCY HOBEKa [PpeMa HHBOTHO] CPeIHHM.

- Ynoznarame ca nojMoBHMa 3aralerbd 1 TOKCHKOIOTH]E.

- ¥ nosHapamke cawrahﬁﬁa}hem BA3OYXE, BOOSC H 3EMBHINTA H MEPAMA 3AIOTHTE

- ¥Ymnosnasame ca PaTHOAKTHERHHM 3al'ﬂhHBa|LCM. OUONIOIIKHM C[bCK'l'I‘IMa H
MepaMa 3alliTHTE 01 paaHjalHje

- ¥Ynosuaeame ca H3nopuMa 3arahunarka Xpane H MepamMa JaliTHTE XpaHe ojf
sarahHearea.

- Ynosnarame CANPHHIHITMMA TIOIHTHES H TPABA 34 3AIITHTY WHBOTHE

CpeIHHE,
- Ynosznasame ca obunipMa npahersa npoMeHa KBAIHTETa | 3alITHTE HHBOTHE
CpeHHe.
TEMA HUCXOOH KIbYYHH [TOJIMOBH CATTPAATA
o zaspimerky Teme yuenuk he 6urn y
CTARY Ja:
OCHOBHH T0jMOBH » JiehHHHIIE IPeIMET HCTpakHBama 1 | o Jledununuja, npeaMer
EKOMOTHj& IHAYA] EKOTOTH|E HCTPANKHBAMA H 3HAYA]) eKOTOTH]je
» 00jaCHH CTPYKTYPY €KOCHCTEMA « CTpyKTypa exocHCTEMA
» o0jacHu npolece KoOjH ce oaurpasajy | « [lponecH koju ce oJmrpasajy y
¥ EROCHCTEMY CHOCHCTEMY
e ananuzupa Mehycobne onHoce s buonusepsurer
OPraHH3aMa y JTaHITHMA HeXPaHe « bBuocdepa kao jeniHcTBEHH
« oOjacHH CTPYKTYpY OHOChepe CKOJIOIIKH CHCTEM 3eMIbe

aHATH3HpAa GHOTEOXEMH|CKe MKy ce
y Buochepn

yTephyje 3Haua) OnoauBep3HTETa 38
ONCTAHAK KHBOTA HA 3eMJBH

00]acHH NOJMOBE JKHROTHA cpe/iiHa 1 | « JKHBOTHA Cpe/iHHA M eKONIOUIKH

Yoeekos GJIHOC ITPpemMa

HHBOTHO] CPE/IMHH anTponoren haxkrop axropu
(aHTpOnOTeHH axTop) e 00jACHH HETATHRAH YTHIA] HABETE o Knacuduxaunja exonominx
KIacH(PHKALIH)Y eKoTomKny hakTopa thaxTopa
HOBEKA HA KHBOTHY CPEIHHY « YIHlaj paiBoja 4OBEUAHCTRA HA
WHHBOTHY CPElHHY rnoQaiHo H
JIOKATHO

 IlpoMeHe v KHBOTHO] CPEIMHH MO
YTHIIAjEM HOBEKA: POMEHE
(hpHIMUKHX YCI0BA cpeluHe,
MPOMEHE Y CACTABY SKHBOT CBETA,
HHTPOIYKIIH]a.

Saraheme u e 0DjacHH MojMoBe 3arafjerme 0 « HM3popu u BpeTe sarafjuBama
TOKCHKOJIOTH]a JAUITHTA JKHBOTHE CPE/IHHE SKHBOTHE CPE/IMHE
e 00jACHH NMOJMOBE TOKCHH H + TokcHKkomOrHja 1
TOKCHKOJIOTH]a, CKOTOKCHKOJIOTH]A, KiacHprKanmja

TOKCHEAHATA
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KAACH(PHKYjE TOKCHKAHTE H TOKCHTHE
ethexTe,

objachu MoryhiHocT HeyTpanuzauje
IITETHOT I€|CTBA TOKCHHA

o0jacHH 3Ha4A) YIIpaR/baika
PHIHLHMa

Toxewunn eexTn - BpeTe H
HAYHHH TPOBaHA, MYTATEHO,
KaHIEPOTr¢HO H TEPaTOreHO .l'lC_iC'l'BO
3npaBCTREHE MOCTEIHIE (HEPBHH,
HUMYHH, €HJIOKPHHH CHCTEM)
MOIYRHOCT HeyTpalu:aluje
PHinim - ynpanibame, XeMHjCKR
VIecH (aKIHACHTH)

Jaraljuparme W 3alITHTA
Ba3Iyxa

HaBee HABope 0 KIacHpuKyje
sarahyjvhe marepuje y razmyxy
00jacHH HACTAHAK M TOCTIEIHIE
O30HCKHX Py, KHCCINX KHINA H
epekTe cTakneHe Gamite

o0jacuu Be3y uimehy caoOpahaja u
:{H]'}ihﬂH()C']'H B.'r.l.'{,'l‘\'-'}(.'r.l, HaBeIe
moryhiiHoeTH Kopriiicha eKoIomKor
TOpHBA

objacHu nmpobiem riuodanHor
sarafHBamka

oQjacHy Noc/IeIHIE AejcTra Ha
OHMIEHH H KHBOTHHLCKH CEET H
JBYJICKO 3IPABIBE

oGjacHu Moryvhe mMepe zamTHTe
Bas/Lyxa o sarahusama

Haropn saraljersa, knacupmkannja
sarahyjyhinx MaTepuja v BLEXOBH
ethexTH

Ilocnenna zarahema: edekar
cTakIeHe DalTe, KHcene KALIe,
O30HCKE pyIe

YTHIE) BpeMeHa H KITHMe Ha
aeposaraherbe

BasayurHu 1 konHeHH caodpahaj 1
saraljuBame Basyxa

Eneprercka noTpoilmka
CABPEMEHOT YOBEKA, OOHOB/EHBH H
HeODHOBIBHBH pecypeH, OHOIH3EN
Edexrn zarahema na swHeH ceeT 0
3PABIBE JBY IH

Mepe samraTe Basayxa o/
saraljHBarba, IpornHeH
ABHOKOMITAHH]A

3aralieHoCT Ba3/IyXa Yy JOKAIHO)
CPE/THHH

Jarahusame W zamTHTa
BOJIA KA0 KHBOTHOT
pecypea

HaBseje nisope larahuearma Boje u
KJIacH(IMKY]e KaTeropuje Boja 1no
KBH.J[HTC'I}"

Pa3zmHKYje MPHPOIHO, XEMH]CKO,
(hH3HuKo ¥ OHONOINKO 3aralpame
BOJA

o0jacHu noeezanoct sarauesama
BA3IYXA H BOJE H 3HAYA]
]Ipc'lHIIIh‘dl!ﬂTha OTITJIHEX BOJIA
pa3zTHKYje KaTeropuje Boaa y3 mosMoh
OHOMHHKATOPA

M3sopu zarahusama Boja,

(},'L'pﬂhl’! BaHE KBAJIHTETA BOJIE
Haunnn zarahueama: xemHjcko,
Ononomko, GHIHTKO

3arahmpame Boje nyTeM saraheHor
BATIVXA

Hauunu 1 Merojie npednmmhararsa
OTIATHAX BOIA

K{)TI‘I'pO;I‘d KBAJTTHTETA BOJIC :f
JIOKATHO] CpeaHHi

Mepe 3amrtuTe Boxa o1
saraljBama

SarahuBsame W 3aIITHTA
FEMIBHIITA

objacHu KpuTepHjyMe 3a ojipehiBame
KBANIUTETA 3EMIbHIITA, HAYHHE
2araljHBaAA W YIPOKARAHA
FCMILHINTA

o0jacHH MpobIeM IeMOHOBAHA
YBPCTOT KOMYHAIHOT H OTIACHOT
OTIANA W 3HAYA] CMAFLHBAR:A
KOJIHYHHE I(UM}‘IIa.lIlDI'OI'Ilﬂ,iJ.ﬂ
OfjacHH 3HAYA) PCLHKIAKE 1
]IPHMCHE Mt,']')?.l sl '.ﬁ:l.l]l']'l"['[}'
JEMIBHINTE OJ1 3arahHpama

Kpanurer semIpHIITa 0
KPHTEPH]VMH KBAIHTETA
Hauwnu f%HI'ﬂI]HH.'dH)El FEMIBHLITA
Urpere oTnajine Matepije w3
rpaja, oIacHe MaTepuje
O6paja. yipasibame, pepata u
JenoHOBaWke, 0TOATHHX MATepHja,
CaAHHTAPHE JICTIOHH]E
IIpoH3BOIHH NPOLECH Ca Mathe
OTNAIa, PEIHKIaAa - MojaM,
IIPHMEPH

PannoakTHRHO
sarajuBame u 3amTuTa

JethHHHUINE MojaM pagujanHje,
HABE/IE BPCTE H H3BOPE pPajivjanmje
(DpHpOAHE H BENITAUKE)

PajHoak THRHOCT, H2BOPH H BpCTE
paIMjaIiHje, TPHPOIHA W BEMITAYKA
PaTHOAKTHBHOCT

bpoj 9 - Crpana 13
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& HAREIC MOCICIHIE PATHOAKTHRHOT « [locnenune pagnoaxrasHor
saraf)HBama KHBOTHE CPEIHHE H saraljiBarma M0 KHBE CHCTEME
rnobanny npobieM HyKIeapHor « Hyxmeapuu otnaj - nojam u
OTHaIa KmacHHKaIH]a, TIo0anHl
» HABE/EC MEPE 3AITHTE H HAYHHE npodiIeM JIeNoHOBAKLA
KOHTpOJIE PajIHjalHje ¥ IHBOTHO] H « Mepe sawrnTe 0 panHjalHje v
PAJIHO] CPeJIHHH SKHROTHO] H PATHO] CPEMHH,
JIO3BOJLEHE JIO3E 3pavctha
Jarauearke H 3a0THTA » pAIHKY]E HINUKO, XEMH]CKO, o Hayuuu zarahueama xpane
xpane OHOJIOINKO W PATTHOAKTHBHO « Edexrn sarahene xpane na
zarafjuBame Xpase, OpraHu3aM, OHOAKY MY TaLHja
» o0jacHy 3/pascTBeHe ehexTe + Mepe samruTe xpane oj
sarafjeHe xpane saraljuBamka, 3HAYA] 37IPABOT
s paznukyje Moryhe Mepe U HagHHe HAYHHA HCXPaHe

JAUITHTE XpaHe OJ1 ."l?.ll'ﬂl]l’{B.'-.l]-bf:l H
o0jacHu 3HAYA] 3/IpaBe HCXpaHe

» H3PAIH COMCTBEHH HEOEBHI
jenoBHHK Ga3upan Ha NPHHITHITHMAa
3IpaBe HeXpaHe

IlpaBo 1 3aKoHCKa » 00jacHH BAKHOCT 3aKOHCKOT « llpaBo na 31paBy KHBOTHY
perymaTHea 3a 3allTHTY PerviiHcakba 3alITHTE H OYYBaHA CpeaHHY
HMHBOTHE CPE/IHHE KHBOTHE CPE/IHHE « Yerae Penybunke CpBuje,

Apxycka KoHBeHUH]a, beuka
KOHBEHITH]A 38 3aIITHTY 030HCKOT
omMoTava, MoHTpeancKi mpoToKo,
U TEC konpennmja, HATYPA
2000, Nvuascka koMmucHja, CaBeka
KOMHCH]a

+ Oxenpna konecunuja YH o
I[]')U_\-'[EHH KJIMME H Kj(}'l'll I]]')U'I'{]KUJ[

* 3aKOH O 3AMTHTH TPHPOIE

MOIIHTUPHIII‘ CHCTEM H L] ;IL’@}HHHIIIE I[{)ja\-'l MOIIHTUpHHI"d_ - h‘[OIIHTUpHHI', .'ﬂl‘d'll;lj H HpCTC
3AMITHTA IPHPOIE HABEIE BPCTE H 3HAYA] MOHHTOPHHTA | o 3alITHTA OPHPOIE H MPHPOIHHX
» Hape/e 00IHKE 3AITHTE IPHPOJIC H jobapa - HAIHOHAIIHH TAPKOBH H
HpHPOJHHX Tobapa NPAPOJTHA PEIEPBATH

¢ Hapege 00NHKE DHOMOHMTOPHHETA 34
npaherse 3araljeHoOCTH BA3AYXA, BOAS
H S3eMIBHINTA Y ()Kp}")l{ﬂ']—by

¥YNI¥TCTBO 3A JHIAKTHYKO-METOIHYKO OCTBAPHBAIGE IMTPOI'PAMA

Ha noueTky cBake TeMe yHeHHKE YIIO3HATH ¢4 ITUTbEBHMA H HCXOJUMA, TUTAHOM Paja B HAMHHHMA OLeILHBAbA.
Ipeamer ce peannsyje Kpo3 TCOPHjCKY HACTABY Y YHHOHHIM LPH MYy CC OJIC/LCILEG HE JICJIH HA Ipyme.
IMpenopyyern HGpoj Yacora no TeMama je cnejnehn:

o  OCHOBHH NMOJMOBH exoJorHje (7 1acora)

« Y0BeKOB 0JHOC NpeMa JKHBOTHO] CPeIHHH (aHTponoreHH dakTop) (8 uacosa)

« 3araheme H TokcHEOIOrH|a (8 wacora)

« 3Jaraljueame W 3amTHTa Bazayxa (13 uacosa)

« 3JaraljuBare W 3AINTHTA BOJA KA0 KHBOTHOT pecypea (8 gacosa)

BarahuBame W 3amTHTa semMibrInTa (8 yacosa)

PajgnoakTHeHO 2arahieame 0 3ainTHTa (5 4acosa)

» 3araljueare W 3al0THTA XpaHe (5 yacora)

Iparo 1 3aKOHCKA PEryJIATHRA 38 3AITHTY KABOTHE cpeaane (4 1aca)

MOHHTOPHHT CHCTEM H 3aINTHTA npHpoae (4 waca).
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[lpumikoM peanmsaiije TeMa OCIOHHTH ©E Ha NPE/I3HARLA YUSHHKA M3 (DH3MKE, XeMije H OHOJIOTHje.
[Mpenopyka je oa ce HABOIE OPHMEPH H3 MPAKee ca MOoceDHHM AKUEHTOM Ha 3araljerke KHBOTHE CpeaHHe
HHIYCTPHJCKHM OTIIAIOM.

H:0op MeTona n obnHka paja 3a craky temy ojpelyje HACTABHMK YV 38BHCHOCTH 0/1 HACTABHHX CcajpoKaja,
cnocobHOCTH | moTpeda YHeHHKA, MaTepHjaHuX | IpyrHx yenosa., Kopuernmu sepbanne MeToje (MeTona
YCMEHOT W3/arama H IHjaTollka METOd), METoIe NEMOHCTpalHje, TEeKCTYATHO-HIYCTPATHBHE METOIE.
[peuiosens 00K pajia cy (POHTAITHH, pajl y TPYIIH, Pajly napy, HHAMBHIyaiHu pat. Takohe, npenopyka
je mpHMeHa MPojeKTHE HACTABe, A HeKe 01 TeMa MOTY OHTH: PEelHKIAKa OTIAIHOT MaTepHjana y HHIYCTPH]H;
ONMKHEH paiBoj 0 HEIvCTpHja 4.0,

YIO¥TCTBO 3A POPMATHBHO H CYMATHBHO OIIEILHBAILE YUEHHKA

V HacTaBM OPHjEHTHCAHO] Ka TOCTH3aMbY HCXOId NPaTe ce H BPEIHY]Y Npolec HACTABe H yuema, mocTHrHyha
VUCHHKA (IIPOJYKTH YUetba) ¥ comcTBend pajt. Hacrasuuk Tpeda KOHTHHYHpPAHO J1a NPaTH HANPE/IAK YUCHHKA,
KOjH Ce Orf1eJa y HAUHHY Ha KOJH YUeHHIH MapTHLIHINPAjy, KAKO MPHKYIUBA]Y NOJATKE, KAKO apryMeHTyjy,
CBAYHPA]Y. JOKYMEHTY)Y H1. Jla Ou BpennoBamse OHI0 objexTuBHo ¥ ¥ (VHKIH]H yuersa, notpebno je
YCK;]H,EIH'I'H HHBOEZ HEXO0d H HAYHHE OLIEHRHBAHA.

C'Y'M::l']'I'TBHU OI[CIIaHHaIBCjL’ ch}[l'{ﬂ'ﬂaﬂlﬂ.’ ITOC'I'HI'II}’E& )-"ICIIHI{H Hia Kpd_]}! CRAKC pcaJlH'sOlla'FlC TEME, C‘-\"'M::l'l'ﬁlllic
olieHe ce 700H]ajy H3 KOHTPOJIHHX HIIH THCMEHHX Pal0Ba, TECTOBA, YCMEHOT HCITHTHBARA, CAMOCTATHHX HIIH
IPYIHHX paji0Ba YUCHHKA,

V (hopMATHBHOM BpeJHOBAKY HACTABHHE OH Tpebano 1a MPOMOBHINE TPYIHH JH]ANOT, O4 KOPHCTH MHTAMHA
Jia DM reHepucao mojarke u2 haukux uieja, anm | J1a HoOMOrHe paisoj hadukux nieja., 1aje yueHHIHMA NOBpPaTHE
HHipopMalMje, a nospatHe HHGpOpMannje MOOHjeHe 07 YYeHHKa KOPHCTH Ja TPHIAroQH MofayYapame,
oxpabpyje yUeHHKE 1a OUCHY]Y KeaauteT cior paza. HMadop vuHCTpyMeHTa 3a GOpMaTHRHO BPEIIHOBAME
3EBHCH 0 BPCTE AKTHBHOCTH KOja ce BpemHyje. Kama je v muTamy HOp. NpakTHUaH pag (THMCKH pam,
[pOjeKTHA HACTABA, TCPSHCKA HACTABA H CIHUYHO) MOYKE CC IIPHMEHHTH YCK JIACTA ¥ KOjOj CY NPHKa3aHH HHEOH
nocturayha yueHHKa ca HOKa3aTe/bHMa HCIYILEHOCTH, 4 HACTABHHK Tpeda Ia O3HAYH IIOKA3aTek KOjH
OJIl 'Oliﬁpa llﬁllalllall)y }"HCIIMK&,
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| Hasums npeymera:

 TEXHHYKO UPTABE

Toaumrn gorx TeopHja: 0 BekOe: 140 NpaKTHYHA 0ok HacTaga:(
| JacoBd. ... wacrasa0 .
Paspex: | BpBE

ITnmerH yuera:

Ocnocod/kapamke YUEHHKA 14 CAMOCTAIIHO H3paliyje jelHOCTaBHe TeXHHYKe

HPTCHE IT(_)MOFI‘-\-" ITpHﬁUp‘d H pauyHapa

Ocnocodbapame YUCHHEA Ja CaMOCTaTHO YMHTA TEXHHYKS IPTEHE
PEI.SBHjaH:»ﬁ Ta4yHOCT, YPEAHOCTH H IIPEUHIHOCTH KO VUSCHHKA

TEMA HCXOIH KIbYYHH IMOIMOBH
Io zappmerky Teme yueHuk fie OuTn vy CAJIPAHATA
CTARY 1a:

C'I"dl T,l'l,‘dp,fIH H TCXHHYKH
IPTEK

* KOPHCTH NPHOOP 3a TEXHHYKO 1PTathe
« u3aliepe CTAHIAPIHY PasMepy, THIOBE

IuHH|a 1 hopMAaT 1pPTeNa
opadepe H MOMYHH 34raB/be H 03HAYH

 Marepujan u nmpudop 3a pan
o CTanaapausanija ¥ cTaHIapIu
« Bpcre, dopMaTi, 03HAYABALE H

MOCTYILIAMA PYUHE 00pane, CTpyrameM
CHO/bANTHHX llﬁlipllll’iliﬂ, o JamkemM
PABHHX MOBPUIHMHA, GpYIHEHkeM PABHHX
HNOBPHIMHA, CTPYTAHCM, NIIOAHEM H
OpyIemeM peMa 381aTaTHM

. MAKOBALC TEXHHYKHX IPTEHa
TEXHHYKH LPTes Paimepa
e [03HAje CTAHAap/Ie H lHXORY NPHMEHY Tunoen H nebieiHe THHH]A
* 1PTA Y pasMepH 3ariapiba W cacTaRHHIE
leomeTpHjcko UpTame | » HiBEle OCHOBHE MeOMETPH]CKE OCHOBHE reoMeTpHjcKe
KOHCTPYKIIH]E Y PABHK KOHCTPYKIIHje: napanerne,
* KOHCTPYHIIEC [IapaaciHe H HOPpMaHe HOpMAJe, CHMETpale JYEH 1 ¥IJa
1paBe Kpuse minnje cranapiannx
* KOHCTpYHLIE CHMETpane TyKH H YIIoBa THNOBa U Ted/bHHA
® CIIaja ICOMETPHCKE SJIEMEHTE JIVKOM « Crnajame KPUBHX H IPABHX JIHHIjA
3A0ATOr NOAYTIPEYHHKA + KoHeTpykimja npagiiHny
MHOTOYTJIOBA
[Mpapuna TeXHHYKOD * [PENno3Ha H pasjiiKyje BpeTe OpTOroHAIHO NPOjHIHPaH:E,
LpTarka npojeKirja MOTTENH, HATTEIH H BHXOR
* HANPTA OPTOFOHATHY HPOJEKIH]Y jeaHe pacnope
H BHIIIE Ta4aka Ha jeJHY paBaH Lprame Tpeher uirnesa Ha
* HAIPTA HOPMAIHY (OPTOTrOHAIHY) OCHORY JIBa JIaTa
NpojeKLH|y jeqHe H BHIIE TAYAKA HA R Kotupame
paBHH Tonepauimje ayKHHa, YIIIOBa,
® HAIPTA HOPMAJIHY (OPTOTOHAIIHY) obnMKka 0 nonoxaja, choboIHHx
NPOJeKIH]Y JeHe W BHIE Tavaka Ha Mepa
TPH paBHH o [Ipecenn MaIIHHCKHX IEM0BA
« HAIPTA NPOJEKIH]Y paBHH HA paBaH o Unrame, IHCKYTOBALE H AHAIIM3A
s MpHKaXke IpeIMeTe Y OpTOrOHATHHM TeXHHYKHX L[pTexa
npojeKnrjama CrHIMpa:E | HeroBa yiora y
* KOTHpA elleMeHTe NpeMa cTaHIapHMa TEXHHHKOM LPTaY
TEXHHYKOT LPTarba Lprame npema sagaTtHm
* YHECE O3HaKe 3a ToJepaHllkje Ha JHMEH3HjaMa 3a NPE/IMETE KOjH ce
TEXHHUKHM LPTEHRHMA obpaljyjy mocTymuMa pyune
* YUTA TEXHHYKE [PTEKE, aHATH3HPA HX, obpaje. CTPYrameM CHobANTH:HX
JHCKYTY]E, YoUasa IPEllKe H HCNpariba MOBPIIHHA, [T0IakeM PABHHX
HX MOBPITHHA, DPYITIEHheM PARHHX
* CKHIHPA H HALPTA jeTHOCTABHH]E MOBPIIHHA, CTPYTAmEM, TI0JAmEM
IENOBE ¥ MIPECEKY i OpyiemeM
« HaupTa npeaMere Koju ce obpahyjy [lprame jeiHOCTABHH]HX

CEIIOMOBA

12. aBrycr 2020.
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;mmcnswjama H IMOSHATHM TCXHHYEHM
LPTEKHMA

¥NIYTCTBO 3A IHJTAKTHYKO-METOJHYKO OCTBAPHBAIBE ITPOT'PAMA

Ha noueTky cBaxe TeMe yUeHHKE YIO3HATH ¢ IHJBEBHMA H HCXOIHMMA, IUTAHOM Pata H HAUHHHMA OLCHHBAA.
ITpemmer ce peanusyje kpos pexmOe v kabMHETY 3a TEXHMHUKO Lpratke. [IpHiankoM ocTBapHBamha nporpama
oJleibeIbe e JIeNH Ha rpyie o 13 yuenuka. [Ipenopydenn Opoj uacosa o temama je creachu:

+ Crangapam B TeXHHUYKH OpTex (12 yacosa)

+ TeoMerpujcko uprame (18 gacosa)

+ [lIpasmna Texunukor npramsa (110 gacosa).

IpuiankoM peandszalije TeMa OCIOHHTH Ce Ha Tpel3Hamka YYeHHKa W3 MaTeMaTHKe M padyHapeTeBa M
unopmarrre. [lpenopyka je na ce DPHIHKOM OCTRAPHBAKA mporpama wipahyjy samamm wxoju fie ce
NpHMEHBATH ¥ NPAKTHYHO] HACTABH W CTPYUHHM mpeameTHmMa. KopHcTHTH caBpeMeHa HACTABHA CPENCTBa
u ojirosapajvhie KoMIIjyTepeKe nporpamMe.

Habop MeTona u obnMKa pafa 3a CBAKY TeMmy oipelyje HACTABHHK YV 3aBHCHOCTH O] HACTABHHX campikaja,
crnocobHOCTH W OTpeda yyeHHKA, MATCPHjallHHX H JApYruxX yeinosa. Kopueruru sepbanne mMetoje (meroja
YCMEHOT WlArama H JIHJANOIIKa MeTONd), MeTolle NeMOHCTpAlMje, TEKCTYANHO-HIYCTPATHBHE MeTole,
meroae rpadmukex pagora. lpeiowenn obmunm pana ¢y QpowTanHu, pajg y TPynH, pajg y mnapy,
HHIHBHIYATHH pa.

Y Toky paenmsanmje nporpama oTpedHo je uipaauT yerupu rpadmura pana us cienehux obnacru:

« | rpadmukn pan: CTannapin H TeXHHUKH LPTEKH

« I rpaduuxn paj: I'eoMeTpHjCKO HPTAHE

o I rpadmurn paa: Mspana upresa nerasba (Npecely, KOTHParke, TONEpaHiHje W KBaauTeT obpaie)

« IV rpadwaxy pan: Hprame v paspajia npreika CKI01a HA OCHOBY CKHIIE CKIIONA.

YIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLUEBLHBAILE YYHEHHKA

Y HACTABH OPHjeHTHCAHO] Ka JOCTH3AY HCXOJA [IPATE Ce H BPeOHY|Y IPOIEC HACTABE H yUeHa, MoCTHrHYha
VUEHHKA ([IPOJIYKTH Yuetha) ¥ concTsedy pat. Hacrapnuk rpeda KOHTHHYHPAHO /13 IPATH HALIPEAK YYeHHKA,
KOJH ce Orfe/a ¥ HAuYHHY Ha KOJM YUHEeHHIH NMapTHIMITHPAJY, Kako NPHKYIUBA]Y MOJIAaTKe, KAKO apryMeHTy]y,
CRAIYHPA]Y. TOKVMEHTY]Y uria. Jla 01 BpenHoame Onmo objextuBHO W ¥ QYHKIH]H yHeH:E, noTpedHo je
YCKTAOHTH HHBOC HCXO0Od H HAYMHHE OLCHIBaHA.

CyMaTHBHO OIICH:HBALE je BPE/IHOBARK:E NocTHIHYyfa yueHHKA HAa Kpajy cBake peanuzoBane Teme. CyMaTHRHE
olleHe ce a00Hjajy W3 KOHTPONMHHMX HIH MHCMEHHX pagoBa, rpaGHUKHX pagoBa, TECTOBA, VCMEHOTD
HCIHTHBAA, CAMOCTAIHHX HIIH MPYIHHX PajoBa VUCHHKA.

Y (hopMaTHRHOM Bpe[IHOBaMY HACTABHHK OH Tpedalio Ja NpOoMOBHIIE TPYITHH JIHJANION, J1a KOPHCTH ITHTARA
713 OW reHepHca0 noJaTee H3 haukux Haeja, alii | 21a oMOTHE paseoj haukux uieja, 1aje yqeHHIuMa NoRpaTHe
uH(pOpPMAIHje, & NMOBpaTHe HHGopManuje noOHjeHe O YYEHHKA KOPHCTH 1A TIPHIATOOH TIONYUARAE,
oxpabpyje VUcHHKE j1a OICHY]Y KBaauTeT cior paza. M3bop vHCTpyMeHTa 3a (OPMATHBHO BPE/IHOBAME
3ABHCH 011 BPCTE AKTHBHOCTH KOja ce Bpeauyje.
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. Hasue npenmeTa:
Fopaimbn o
Jacosa:

Pazpen:
ITnmern yuema:

' MAIIHHCKH MATEPHJAJIH .
Teopuja: 70 pembe: 0 NPAKTHYHA | Guok nacrasa:0

Hactapa:()
ITpen
C”I‘M’II‘dlm JHAHA O CH()jC’I"HHMa MAMMHWHCEKHX Mﬂ'l’cpﬂjﬂﬂ‘d
CTHIake 3HAKA 0 BPCTAMA H KAPAKTEPHCTHKAMA TEXHHUKOT TRoMha, uenmnka,
000jeHHX METaIa H HEMETANA
CrHname 3Hama 0 BperaMa TePMHYKSC H XeMH]CKoTepMUAYKe obpajie Mareprjana
— PazBujame cnoco0HOCTH 33 IPHMEHY 3HAKA O MALTHHCKAM MATEPHjATHMA ¥
PAKCH

CTpyKTypa MeTana H
nerypa

TEMA HCXOJIN KIbYYHH [TOJMOBH CAJIPACATA
[lo zappmeTky Teme yueHuk he OuTH v
cTamy Jia:
CBojcTBA MAIIMHCKHX * HaBeIEe 3HAYaAj H NOJeTy » 3Hauaj, NoZena H BPCTa MAILHHCKHX
Marepujana MAIIHHCKAX MaTepHjata Marepujaia

XeMHjcKa CBOJCTBA MATEPH] AN
duzntKa CROjCTRA MATEPH]ATA
MexaHuuka cBOjCTBA MaTepHjama
McnurrBame MeXaHHUKHX CBOjcTaBa
MaTepHjana

» TexHonomeka cBOjCTRA MaTEpHjaia

* OIHINE XEMHJCKA CROJCTRA
Marepujaia

« 00jacHH (HIHYKA H MEXaHHYKA
CEOjCTBA MATEpHjaa

° pa:ﬂ'““yjc |[0j§:1|\1 Mace, TeKHHE, - TEXH(IJIf}l[IKa HCITHTHEAHA
TEMIIEPATYPE TOILLEHLA, SIeKTpHyne | MaTepHjana .
H TOILIOTHE IPOBO/UBHBOCTH o Henurueama matepmjana oes
MarepHjana pazapatba .

» Kopoauja v 3amTHTa MaTepHjana of

* OYHTA BpeIHOCT 3are3une ueperohe, KOpo3Hje
']'H]’),‘I{'Jhﬂ H JKHTABOCTH Ca ,'LHjHIT):—.lM:—i
HIIH H3 ']'aﬁc;lﬂ H CXBATH FbHXOB DL
BEMHYHHA

« TPENO3HA OCHOBHE METO/IE
HCIHTHBAA MEXAHHYKHX,
TEXHOIMOUIKHX H XCMHJCKHX
CROJCTARA MaTepHjaia

e HCIHMTA CBOJCTRA MATEpHjaia y
nadopaTopHju

e HAOPOjH OCHOBHA TEXHOJIOIIKA
CBOJCTBA MATEPHjaTa H CXOIHO TOME
NorojHoCT 3a opeheny Bpery
obpane

# TIPENO3HA MOjaBY H INTETHOCT
KOPO3HjE KOJI METAIHHX [1POH3BO0/IA

e PAITHKYje HAUHHE 3aI0THTE O]
KOpO3Hje

s OMHILIE MOHOKPHCTATHH, o AMOP(HHE H KPHCTATHH MATEPH]|aATH
NOMMKpHCTATHE B amopdiun odnuk | « Kpucranua rpaha marepujana
MarepHjaia » [Ipolec kpucTannianuje

& [opeiHd OCHOBHE THITOBE L] KPHC'I'ELIIH Jerypa
KPHCTATHAX PEHISTKH KOJT METAIA

o nehHHHITE MPOLEC KPHCTATH3AIN]E
H HaIpTa aHjarpaM xnahema
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OIHINE CBC GCTAIC THIOBE JICTVpa
0e3 upTama JHjarpaMa u OMHTABAbA
cacrasa asze

Texunuxo reoxhe

Yemuk

HABENE OCHOBHA CBOJCTBA XEMHJCKH
yrctor Fe W onMine nojase npu
3ArPEBALY U Xnafjemy

HABE/C CTPYHHE TEPMUHOIOIHE Y
pesd Fe

Hape1e OCHOBHE CB(}jC'I'Hﬂ. CHPOBOI
reoskha

HABEIE OCHOBHA CBOjCTEA THBEHOT
reoskha B VTHIIA] TpHMeca Ha BEroB
KBATHTET

OIHINE NOCTYNaK 100Hjamka CHBOT
JIHBA

ofjacuu crojerBa u MoryhnocTr
TMPHMEHE CHBOT JTHEA

MPEMO3HA OCTANE BPCTE THBEHOT
reoskha H ILHXOBY IPHMEHY ¥
IPaKcu

HABENE OCHOBHA CBOjCTBA YETHKA
00jaciH YTHIEA] YI/BCHHKA Ha
MEXAHHYKE KAPDAKTEPHCTHRE ME/IHKA
HABEME YTHIAJE CTAITHHX H
nerupajyhux eneMeHara Ha CBOjCTRA
YEIHKA

HICHTH(HHKY e 03HAKe YeTHKA [0
SRPS

HaBE/IC KNacH(pUKAIM]V YelnKa Ha
K(}HC'IT}}'K[[HUHE H aJIATHE HEelIHKE
OnHINe HAMeHY Hajqenthe
kopuinheHHX BpCTa YemiKa
npHMeHH ojrorapajyhie spere
YEIHKA ¥ MPAKCH

e Xemujcku wicTo Fe
» Cuporo reoshe
+ Jlupeno reoxhe

+ Yenuk, cBojcTBA H BPCTE

o (J3HAYABAILE YEIIHKA 110
SRPS(ISO,DIN,GOST..)

L] KOITC'I'p}“K’I"[[HUIIH HCJIHITH

o ANATHH YeTHLH

o |'Bpie nerype

Tepmuuka 1
TepMoxXeMHjcKa obpania
MeTana

ofjacHu 3HaYaj TepMudKe 0Opajie Ha
TIPOMEHY CTPYKTYPE MaTepHjata |
HCTOBHX MEXSHHYKHX CllﬁjC'l'a.l-!a
Npeno3Ha OCHORHE BHI0BE
TepMUIKE 00paae v TOCTYIKE
uiroljerma

HABE/IC KOje C& BPCTE HelHKa
nojspraeajy oapehenoj speru
TepMHYKe 00paje

00]JACHH KaKO C& MEha]y MEXaHHIKE
KapaKTepPHCTHKE UeIHKa [IpH
pasIMYHTHM BPCTaMa TePMHUKE
obpane

MPEHO3HA MOCTYIIKE TEPMOXEMHUJCKE
obpane

HABCIE 34lUTO H Kalld ¢ I]pHMCI—b}"j}"
MOje/THHE BPCTE TEPMOXEMHJCKE
obpane

» llojam, 3asaTax v pesEHMH TEPMUYKE

obpane

» Kapeme

« Kameme

o Hopmammsanmja, otnynrrame u
NoGOJEIIABAES

« Tepmoxemujcka obpaja

Obojenn MeTanu |
HEMETATH

OITHINEG PA3IMKY H3Mehy TaKux u
TeINKHX 000jeHHX MeTaTa

o Jlaxgn 1 Temxn obojenn MeTanm u
HBHXOBE JTErype
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* TIPENO3HA O3HAYABABE JICTYPE + Ospauasame nerypa obojennx
ofojeHnx MeTana MeTana
* HABEJIC CBOJCTRA M IPHMEHY « barap u merose nerype
OCHOBHHX JIerypa takpa, o ATVMHHH]YM H IbETOBE JIEType
ATyMHHH]YMa W MarHe3njyma » Ocranm 0bojeHH MeTAIH 1 JIerype
e Tpeno3Ha OCHOBHE JIErype npemMa o TTnacTHYHH MaTEPH]jLIH
00ju H cnenHEIHO] TYCTHHA « Mazuga
« T03HAjC OCHOBHE BPCTE MIACTHIHHX
Maca
« IIpPENO3HA OCHOBHE BPCTE MaszuBa
KOj€ ce KOPHCTE V MAITHHCTRY

¥I¥VTCTBO 3A JHIJAKTHYKO-METOJHYKO OCTBAPHBAILE [IPOI'PAMA

H'd I](J"—]Eﬂ']']‘.’}fr CBAKE TEME }"'—]EHHI\"E }'I]UZ{HE:['['H cd [HJBEBHMA H HEXOJIHMA, TLTAHOM pij,"[::l H HAYHHHMA OLIEHRHEAHH.
Ilpeanver ce peanmmsyje Kpo3 TEOPH]CKY HACTaBy Y YYHOHHIM. CHCIHJAIH30BAHO] YYHOHWITH HIIH
onrogapajyhem kabDHMHETY MPH YEMY c€ 0J1e/bEe He e Ha rpyne. [Ipenopytenu Opoj yacosa mo TeMama je
cnenehin:

« CBojcTBa MAIDHMHCKMX MaTtepjana (14 uacora)

« Crpykrypa merana M erypa (6 gacosa)

+ Texunuko reouhe (12 vacosa)

« Yeomk (14 wacora)

+ Tepmuuka n TepMoxemujcka obpama (10 yacora)

« Obojenn Meranu H HemeTanu (14 gacosa)

[NpunnkonM peanuzaiuie TeMa OCIOHHTH CE HA IPeI3Haka YUeHHKA U3 (husnke u xemuje. [penopyka je na ce
obnact Meroje MenHTHBaEKka CBOjCTBA MaTtepHjaia v okeupy Teme CBOjCTBA MAIHHCKMX MaTepHjaia
peannivje NpaKTHYHO ¥ CrelHjaln30BaHo] yauoHui. Chenehe caapikaje: Bpete TexHudkor reoxkha, nerype
obojeHnx MeTana. HemMeTam objammasaty y3 nomoh ysopaxa,

HHCHCTHP‘(ITP] Ha CHETCMATHYHOCTH H TPHMCHH CTCHCHHX 3HAMRD Y TIPAKCH.

Habop meTona u obnuka pana 3a cEaKy TeMmy onpelyje HACTABHMK V 3ABHCHOCTH 0]l HACTABHHX CampiKaja,
criocobHocTH | noTpeda YYeHHKA, MATEPH]ATHEX M ApYTHX yenosa. Kopuerumu sepbanne MeTone (MeToa
VCMEHOT Malaralma H JHJATOLIKA MeToJa), MeTode AEMOHCTpalHje, TEKCTYATHO-HIYCTPATHBHE METOIe,
Jaboparopujeke Merojie. penomxenn o0imnm pajta cy ppouTaiumn, paily Ipynu, pajy napy, HHIHBHIYaIHA
pam.

YII¥YTCTBO 3A ®OPMATHBHO H CYMATHBHO OLUHEIGHBAILE YYHEHHKA

VY HACTABH OPHjEeHTHCAHO] Ka JOCTH3aMY HCXOJA [IPATE Ce H BPeAHY|Y MPOIEC HACTARE H yUeH:a, MocTHrHYha
VUEHHKA ([IPOIYKTH YUetha) H concTBend pajt. Hactapnuk Tpeda KOHTHHYHPAHO /12 IPATH HANIPEAK YYeHHKA,
KOJH Ce Orfefia ¥ HauHHY Ha KOJM YUYEHHIH MapTHIMITHPAJY, KaKO NPHKYIUBA]Y MOJATKe, KAKO apryMeHTyjy,
eBayHpajy. J0KymMenTyjy uria. Jla Om spesnosamse Onno ofjextusno u y GynrmHjn yuema, norpedno je
YVCKTATHTH HHBOE HCXOIA M HAYMMHE OICIHUBALA.

CYMATHBHO OLICH:HBAME j€ BPeIHOBARK:E MOCTHIHY A YUeHHKA Ha Kpajy cBake peanuzopane Teme. CyMaTHEHE
olene ce Jo0Hjajy K3 KOHTPOJIHKX HIIH IHCMEHHX PA/IORA, TECTORA, YCMEHOT HCIHTHBALA, CAMOCTAIHHX HIIK
IPYIHHX pajloBa YUeHHKa.

'y' Ll]opMa'l'HH'ElUM RpC,FITIU'HﬂIB}" HACTABHHE GM' 'I'pcf)a,l[() Jia ]IPUMUHHTIIC T'p}'I[IIH MHj&L'IUI‘, Ja KOPHC']'H IMHTAMHD
14 OH reHepHCao noJaTke 03 jaukmux uaeja, ang 1 1a moMorHe paszeoj haukmx naeja, naje yIeHHIHMA MOEPATHE
undopMantje, a nopparie HH(oOpManMje JIOOHMjeHE 07 YUCHHKA KOPHCTH Ja NPHIATOIN 1I0JIYYaBambe,
oxpadpyje VUCHHKE jia OLCHY]Y KBajiuTeT chor paja. M3bop uucTpymenrta 3a (JOPMATHBHO BpPC/IHOBAHC
3ABHCH 0[] BPCTE AKTHBHOCTH KOja ce Bpeauyje.
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Hazue npeamera: MEXAHHKA

1. OCTBAPHBAA OBPAZOBHO-BACIHHHTHOI PAJA - OBJIHLIHA H TPAJAIE

HACTABA
PA3PE]] Teopujcka Bexde Ipakruana | Hacrasay | IIPAKCA YKYIIHO
HacTapa HACTaBa oKy
I 35 35 70
1 35 35 70

Hamomena: y tabenu je npukasan rojHimby QoL 9acona 3a ¢Baku odIMK paja

2. IH/BEBH YYEILA:

o (CTHIAE 3HaAHKA 34 pemaBaH.C l'IpDG,"ICMﬂ PABHOTEHE CTATHYRKH DI'ITC]JChC[IHX Tena

3. HAZHB H TPAJAILE MOJIY.JIA IIPEJMETA

CTHIAE 3HAKA 34 PEIIABALe NpodiieMa TPEHA ¥ MAIHHCKO] TEXHHIH
Cruname 3HaKka 0 BPCTAMA H Y3POIHMA KPETaka MaTepHjaliHe Tayke 0 Tena
Cruname 3Hama 0 OCHOBHHM BHI0OBHMA HAITPE3am:a.
Pa3BHjH.H:-E BEIIITHHEA rpatbnqr{or HAaMHHA PelIaBatha 3a0aTaka CTATHRS
Pamnjan.c BCINTHHA pelllaBatba 3a/laTaka KHHCMAaTHRS
PaipHjame BEIITHHA PEIIARAILA 3AJATAKA OTIOPHOCTH MATEPHjaATA

Paigujaibe ciocOOHOCTH 33 NPHMEHY FHALA KOJI CPOIHHX JIMCIHIIIHEA U Y [IPAKCH

Pazpen: npsu
Pej1. HA3HB MOJTYJIA Tpajarse MOjtyna
op (uacoBH)
1 CrarHka 70
Pazpen: JIPYTH
Pen. HA3HB MOJIYJIA Tpajame Momyna
op (vacorH)
1. Kunematukra 34
2. | OTnopHocT MaTepHjaaa 36
HCXOIH
HA3HWB MOJYIIA Mo 3appuieTky Moayna yqeHHk he IUbYHHI TTOIMOBI
CAJIPIKATA
OMTH ¥ CTamy Ja:
c'l'll'l']-'llcﬂ - H,l'lﬂH.']'HIlIH K)"j(‘.‘ L',HJI}-' Ky [Il!(:.']l:.‘jlir'l[l)‘r - ()UH(}HHM I[(J‘j MOBH CTATHKE

JIETTOBAMLA MATEPH]ATHHX TENa H
V3IPOK MPOMEHE KPeTatba Tena
HABEIE AKCHOME CTATHKE

NPHKAKE CHCTEME CHIIA Y PARHH W
CHeJle Ha NIPOCTH]H 00IIHK,
I'pa,[]}'D'I‘TI(H'M H AHAUTHTHYEAM ITYTCM
OTHILIE PABHOTEKY TeNa NoJ
JIC/IOBAMEM CHIIA

pentH TpOCTHje mpobneme
paBHOTEXKE TPAhHYKHM H
AHAITHTHYKEHM ll}"l'cl\'l

jl&:(IIHHHIIIE MOMEHT CHJIE H ClIpera
CcHIa Kao Mepy o0pTHOT KpeTama
TEna

peinu npocTHje npodieMe y Be3u
MOMEHTA CHIIE H CIpera cHia

e CHCTEM CYMEBHHX CHIIA Y PARHH
— AMCOTYTHO KPYTO TEMD, CHIIA,
C€KBHBATEHTHH CHCTEM CHIIA,
}'pﬂ.lillD'I'C}KCliH CHCTEM CHIla
— AKCHOME CTATHEE
— Beze u peaxknuje resa
— Pasmarame cune
— MomenT cune 3a rauky
BapumoHoBa TeopemMa
+ CHCTEM TPOH3IBOLHHX CHIA Y
paBHH
— Cnarame MapaicIHHX CHIa
— Cnper v MOMeHT cipera
— Teopema o napanemHOM
HPEHOIISLY CHIIS
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QJIPEIIH TIOOA] TEARHITITA 38
jeIHOCTABHMjE MOBPUIMHE U THHH]E
QJIPEIH PEAKITH|E BE3a PABAHCKHX
HOCAYa

pasiHKyje BpeTe TPeH:a

HABeg KaPAKTEPHCTHYHE TTPHMEDE
IMOIHTHEHOD H HETATHBHOT JIL’jCTEEl
TPEHHa H3 MAITHHCKS TCXHHKS

— Penyknmja cnne m cHeTeMa chia
HA TAYKY
— ['nmaBuu BexkTOp M THABHH
MOMEHT
VCIIORH PaBHOTEKE CHCTEMA
NPOREEOJEHHX CHITA Y DABHH
o Temumre
— Onapeljurarke TEXKAINTA THHE]a,
paBaHCKHX (PHTYpa H TeTa
+ Papanckn Hocauu
OCIOHIH H NEeXUIITA TPOCTHY
HOCAYA
— ch']'ﬂ HOCAYA H (UI['['EI)E]]E]-I:H
— Onpehupare peakipja pesa
NYHHX PABAHCKHX HOCATA
— CTarH4KH JMjarpaMH KoJ
NPOCTE rpele, KOH30JIE | rpeae
Ca IpenycroM
e Tpeme
— Bpere tpema. Kynonor zakon
— Tpeme KIH3aHA H TPEHE
KOTPJharha

KunHematnka

Pa3IHKYje BpeTe KpeTama
MaTcpHjaliHe TAuKe

PA3IHKYje BPCTe KPeTamka KpyTor
TENA H BHXOBE KAPaKTePHCTHRE
(),'L]')S,l[l-{ KHHEMATHYEKS BEITHYHHE
(Opauny. yOp3ame) 3a npocTHje
CJT}'"I‘deI!E KpCTaiba TavMKe W TeTa
oDjacHH CMHCA0 KHHEMATCKHX
BEITHYHHA W ILUXOBHX MEPHHX
jeTHHHIIA

PaziMKYje ancolyTHO U PEIATHBHO
I\TlE'I'F.iH)E

objachn nojam creneHa cinobosue
KpeTama

AHAIM3HPA HA 110j¢/THHHM
JeIHOCTABHH]HM MEXAHH3MHMA
IHAYA] M YIOTY KHHEMATHKE ¥
MAITHHCKO] MTPAKCH

e OCHOBHH DOJMOBH H OTTHCHBAHE
KpeTare Telia

o [lpapoTHHHjCKO KpeTame TauKe

» KpHBOIHHH]CKO KpeTame

o KpyiaHo KpeTame Tauke

o XapMOHH]CKO OCITHITATOPHO
KpETame

» TparcnatopHo KpeTame

» Obprame Tela OKO HENOKPeTHE
oce

o Pasno kperame

o CHOMEHO KpeTabe

o Mexannsmn

Ornopuocr Marepujaia

Habpoju BpeTe Hanpe3ama

HATIPTA JHjarpaM 1 odjacHn XyKos
3aKOH 3a aKCHjalHO Halpesare
JHMEH3HOHHIIE AKCHjaIHO
HAMPErHy T 1IITarn

pasnukyje Hamone u aedopmarimje
KOJH C& JaRIea)y MpH
KApaKTEPHCTHYHHM HATTPE3abHMa
(AKCH]EITHO HATIPEIATHE, CMUTIAILE,
VEH]akE, CABH]AE, H3BH]abe)
H3PAYYHA MOMCHTC HHCPITH]C
CcoKeHHX (purypa

NPOpadyHa HOCAY HI0MKEH
CarMjarky IHMEeH3HOHHINE BHTKH
1ITAan

» AKCHjAIHO HAlIPE3am-e

— Hedopmarje, nanonu,
IHIATalHje;

— XYKOB 3aK0H;
JunMenzHOHHCARE [ITATA;
HOL!BOJI:CHH HAIOH W CTeneHn
CHI'YPHOCTH,

o CMHITARE

— Hanonwu u nedopmarje;

— XyKOB 3aKOH OPH CMHIAKY:

— Moyl Kiuzama;

» ['eoMepujcke KapakTepHCTHKE
PABHHX U NONPEHHHX NPECeKa
— CTaTHYKH MOMEHT MOBPHIHHES

— MomenTn uHepumje;
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12. asrycr 2020. lriacHuk NMPOCBETHU TTTACHUK Bpoj 9 - Crpana 23

— Emunca nrepnmje;
— I'naBHM HEHTPaTHH MOMEHTH
HHEPIH|E cllovkeHuX purypa;
« Youjame
Hanonu u jedopmannje;
— JlujarpaMu MOMEHATA YBH)ak:a;
o Carnjame
— Uneto carujame;
— Hopmansn HanoH#;
— OTHopHE MOMEHTH paBaHCKHX
npeceKa;
Ipopauys HOCAYA HAMOHEHHX
CABH]aHY
o Mseujame
— QjnepoBa KPHTHYHA CHIIA:
— JIHMEH3IHOHHCAILE BUTKHX
IITAIOBA.

¥YI¥YTCTBO 3A JHIJAKTHYKO-METOJIHYKO OCTBAPHBAIGE IIPOI'PAMA

HH MOYMETKY CEAKOD MOJIY/lda YHEHHKE YITO3HATH Ca IIH/BEEHMA H HCXOIHMA HACTaRe, OJIHOCHO YHUEHd, [JTAHOM
paja ¥ HauMHUMa onemrrama. [lpenMer ce peanmiyje Kpo3 TEopHjCKY HACTABY H BeXOE ¥ YUHOHHIM W
CHEH]aTH30BaH0] yuHOHHIH, One/kere ce IeIH Ha rpyne 1o 15 yUeHHKA NPHIHKOM peanH3alje BexkOH.
Ilpenopyka y opraHHsaiHjH HacTaBe j¢ Ja €€ HAM3IMCHHYHO 110 HEJACJHAMA PEaIH3VjC JBOYAC TCOPH|CKE
HACTABE, OJHOCHO IBOYAC BEKOH.

ITpuiHKOM peaiH3alije MoJyJ1a OCIOHHTH CE Ha Npe/I3Hamka YYeHHKa 13 MateMaTHke B guznke, [Ipenopyka
je Ad e ]IPHJ]H[‘(UM pEl[laH::lH-n.i:i FA0aTaka ]IPBSHC'['B&HU K()pHC'I'H'I'H ['pﬂliil-{'—]l(f:l METOMHA, &4 AHAITHTHY KR )"HU,'LI’[
nocreneno. [Torpedno je paguTi Ha KOHKPeTHHM GpOJHaHHM IPHMEPIMA, JI00H]CHE PE3YIITATEe aHAIHIHPATH,
nozcTalin yYeHHKe Ha QOHOTNEHE 3akikydaka. ['ze ron je to moryhe nobujene pesyarare nposepasarh
eKCTepHMEHTATHHM myTeM. [IpofneMe Be3HBATH 38 KOHKPETHY MPAKCY. HAPOUHTO MAIIHHCKY.

Hzbop meTona u obmHKa paja 3a cBaKH MoJIVI ojpelyje HACTABHUK ¥ 3aBHCHOCTH OJ1 HACTABHMX CajlpiKaja,
CnocoDHOCTH H moTpeda YYeHHKA, MATEPH]ATHEX H APYIHX yenosa. KopueTuTtH peplanne MeTone (MeToga
VCMEHOI WIaramka H JIHjalolnka MeTo/a), MeTo/ie JIEMOHCTpAlKje, TEKCTYAIHO-HIYCTPATHBIE METOJIE,
mvetoje rpafuuknx pajgopa. [Mpemmomenn o0IHMUM pana cy (PPOHTAIHH, pajl ¥ IPYIM, paji vy napy,
HHJMBHIYAJIHH PaJl.

YII¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OUEILHBAILE YHEHHKA

Y HACTABH OPHjCHTHCAHO] Ka JIOCTH3AILY HCXO/IA IPATE ¢ W BPEIHY]Y NPOIEC HACTABE H Y4era, mocTHrHyha
YHEHHKd (I]]’)(},'L)"K'I'H }"‘{EH—;H) H COMCTBEHH pafl. HacrapHng ']'pﬂ[r}ﬂ KOHTHHYHPaHO Jd MpaTH Halnpeldak YHeHHREa,
KQJH C& OTe/1a ¥ HAYHHY Ha KOJH YMEHHITH TTAPTHITHITHPA]Y, KaKO NPHKYIURAJY TOTATKE, KaKO apryMeHTy]jy,
eBANYHPA]Y., TOKYMEHTY]y HTA. Jla 6 BpeaHoBame OMA0 objexkTHBRHO U ¥ QYHKIHjH yuema, moTpedHo je
VCKTATHTH HHBOE MCXOJA U HAYMHE OLELHBAMA.

CyMaTHBHO OLCHHBAMLE j¢ BpeaHoBamke nocTHrayha yaennka na kpajy cpaxe peamuzosane teme. CyMaTHBHE
OUEHE Ce Jl()GHjﬂj}' H3i KOHTPOJIHHX HIIH  [THCMEHHX  pa/jioBd, ]'PH{I]H‘II\'H?{ padobsd, TECTOBd, YCMEHOD
HCITHTHRALD, CAMOCTATHHX HITH IPYITHHX PAI0BD VHCHHRD.

V thopMaTHBHOM BpedHOBAMY HACTABHHK OM Tpefano Ia mpoMOBMILE TPYIHH OHjATOT, 4 KOPHCTH MHTAMRA
J1a OM reHeprcac HoJaTKe W3 haukux Hyieja, aliu | J1a IIoMoTHE pazsoj haukux uieja, 1aje yueHHIIHMA IOBPaTHE
undopManuje, a nopparde uadopManuje Jo0HjeHe 0j YUCHHKA KOPHCTH Jd NPHIATOIH TI0JIyUaBaE,
oxpalpyje VUeHHKe Ta OLemYyjy KBanuteT cBor paga. Mabop uHeTpyMeHTa 3a (JOPMATHBHO BpPETHOBAHE
FABMCH O] BPCTE AKTHBHOCTH KOja ce Bpe/IHyje.
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Cnywsenm

riacHuK

NMPOCBETHU TTACHUK

| Hasums npeymera:
Toaumrn gorx

i MacuEa.

. Paspem:

 1nbeBn yyema:

MAUIMHCKH EJJEMEHTH

TeoOpHja

| JIPYTH

35 BekDe: 35

Ilpijln_['].fl'-] Ha
 macrasa:0

| Gnok HacTaga:(

= ()C]I()C(}f:hﬂ}i&[—ht‘. YHEHHKA 1a ]'}H.'i."ll'![(}’j}’ KAPAKTEPHCTHYHE MAIUHHCKE €/IEMEHTE
H MAIMMHHCKS JICTORC., ITU'}ITﬂj:{ llpHTII[HI[C HHXOBOT l'b}"III{TIHUIIHCaTh‘d H TIH\-‘[CTI‘-\F;

- OcnocobBapake YISHHKA Ja KOPHCTE TEXHHUKY JOKYMEHTALIH]Y

- Ocnocol/bapamke YUeHHKA 14 CaMOCTAIOHO NPOPavYyHajy H IHMEH3HOHIIY
MAIIHHCKE JIC/I0BE;

- Pazprjame cnoco0HOCTH IPHMEHE CTEUCHHX 3HAKA Y [PAKTHUYHO] HACTABH

- Pazpijame cMHCHA 33 TAYHOCT W NPSIHIHOCT H OJrOBOPAH OJIHOC [IPEMa pajty.

TEMA HCXOJIH KJbYYHH [TOJMOBH
1o zappmeTky Teme yuenux he dutn y CAJIPIKATA
CTaIby Ja:

CraHgapausanyja u
TOJIEpaHIHje

0DjACHH pa3THKY H3Mehy MallHHCKHX
JEJI0BA 1 MAUITHHCKHX €llieMeHaTa
|]}'1euu.';ua p?.i_'{.']H‘{H']'E HpC'I'E MAITHHCKHX
JICNIOBA W eIeMeHaTa

Npeno3Ha CTaHIapIHE MALTHHCKE
JICIIOBE H CIIEMEHTE

KOPHCTH KATATIOTE CTAHIAPIHHX
MAINMHHCKHX JIeI0Ba 0 ¢IEMCHATA
pﬂ."l}-’.\-‘[ﬂ HEOIIXOJHOCT "\-‘B(?hb'l-hii
TO:TCP‘(lITIIHja. H OCTRAPHBAA HAJICTAA
MEDPH H KOHTPOJIHILIE THMEH3H]€, 00IHK
. TI0JIOKA] MANTHHCKHX JISI0Ba
0DjaCHH 03HAKY HATETAA

0DjaCHH TOjMOBE, HATIOH, HATIPE3AH:E,
crenex CHI"_‘,"plIOC'l'H._ JOIBOJBEHH H
I\'_[}H'I'H‘{HH HAlloOH

o CTaHOApIH B CTAHIAPTHAALM|A
MAIMHCKHX CllieMCcHATa

+ Tonepanije u Hanerarma

« Mepeme w konTpOIa
IYKHHCKHX Mepa,
l'pﬂlll-{'-lllﬁ Mcpl'ﬂlﬁ
— TOJICpaHIIHjCKa MEPHIIA

» HomupaaHu HAoHH H
KOHIIEHTpALIHja HATIOHA

Pazipojusu 1
HEpPaiBO]HEH CHIOJeRH

o0jaciy HaYMHE CIIajarka 1Ba MAIIHHCKA
Jelid 01 HCTHX HITH PasiHYHTHX
MATEPHjalld HEPA3/IBOJHBAM H
Pa3BOjHBHM Be3aMma

paziHKYje BpeTe HAaBOja

objacHH 03HAKY HABOjA

(popMEpa 3aBpTALCKY BE3Y, NOJICIICHY
H HEMOJCIIEeHY

KOPHCTH PAa3IMYUTE asaTe | npudope 3a
MPHTE3aLE 3aBPTABCKE BE3e

KOPHCTH Pa3NHYUTE NOCTYIIKE

OCHIY Pahd JaBPTAkCKe BE3E 0J1 ojase
Nabanpbera

NPABHITHO CHPOREJIE PENIOCIEN
NPHTE3aka KOI TPYIHHX 3aBPTABCKHX
BE3a

H3BEIE OCHORE MpopadyHa
3ABPTABCKHX BE3a

& [PENoIHa PAIHYHTE BPCTE JAK0BHILA
+ 00jacHH (pOpPMHpare FMKOBAHOT CNoja

p'd.SJIH‘{H']'HM IIUC'I'}'I"IHMa;
HIBENE OCHOBE MPOPAYYHA 3aKOBAHHX
criojena

« Hepazapojuee Bese
— J3AKOBAHH L‘,I]l!j&!BM.‘
3ABAPEHH CIOjEBH

« Paznpojupe Bese
BPCTE, H0AEA H OCHTYPAr:e
HARO]HHX CIIOjeBa
— MMPECOBAHH CHOJERH

e Onpyre

12. aBrycr 2020.
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& IIPENOZHA PASIHYMTE BPCTE 3aBAPCHHX
CTi0jena

e H3BEJIC OCHOBE NPOPAYYHA 3aBAPEHHX
Criojera

s o0jacHn GopMUpase NPECOBAHUX
criojesa

s ITPENO3HA PAXTHUMTE BPCTE ONPYTa

+ 00jacHn MPaBHIHY YIPaliby ONpyra

Enementn s pauIHKYje HAMEHY OCOBHHA M BpaTHia | » (JcoBHHE H BpaTHIA
UGP’I'IIUI‘ KpeTahd * DASVME OCHOBC ITPOPAYYHA OCOBHHE W
BPATHIA « KanHOBH
¢ H3IBPIIH IpaBHIaH H300p KIMHA
* pasIHKYje BPCTE NEKHUINTA H Tewka)ja, o KIIH3HH B KOT[UBAjHH JTekKajH
IHXOBY HAMEHY H IIPHHIMI YIPa/like
+ 00JACHH OZHAYARAE K] » CriojHuie

& pasnuKyje spere cnojunna (nabpoju
BpPCTE CMOjHHIA, 00jACHH BHXOBY YIA0TY
H OIIHINE HAYHHE CIIajama)

[IpeHocHHIH cHare * Pa3IHKYje BPCTe NPEHOCHHKA CHAre H o DPHKIHOHH NPEHOCHHLH
HHXORBC CICMCHTE
¢ TPENo3Ha BPCTY 3YMHUACTOT Tapa » 3yIUACTH MPEHOCHHIH
s 00jACHH OCHOBHE NCOMETPH]CKE H
KHHEMATCKe BellHYHHE UHIHHAPHYHOr | » PeMeHH H JaH4YaHH
3YIMHACTOT T1apa HPEHOCHHITH

« 00jacHn naH4YaHu map
« 00jacHH PEMCHH NPEHOC (ITPHHIHII
pana, eIeMeHTH, CAJabe W 3aTe3ame)

¥IyTCTno 3A AHWIJAKTHYKO-METOJIHYKO OCTBAPHBAIBE IIPOI'PAMA

Ha NOYETKY CBAKE TEME YUEHHKE YIIO3HATH Ca [IHJEEBEHMA H HECXOHMA, TITTAHOM pajld H HAUHHHMA OLEbHBia H.
| IpC;IMC'I' ce pL"d,.][H.'iij Kpos TCUijCKy HACTABRY H RCH\ﬁL‘. ¥ YYHOHHIIH H CITCI[HjaJIH'SOB.’d'FIUj YUHOHHWIIH.
[MpumukoM ocTBapHBama MpOrpaMa BeKOH OIe/bEHE ce Jend Ha rpyne no 15 yuenmka. Ilpenopyxka y
OpraHH3allijH HACTABE j¢ JIa C¢ HAU3IMECHHYHO 110 He/Ie/LAMA Peaiu3yje JABoYac TEOPH]CKe HACTABE, OJJHOCHO
Jpouac BewOu. Ilpenopyuenu 6poj uacosa o Temama je caemehn:

« Cranaapomsanja H TonepaniHje (15)

« Paynojuen u nepazipojurn crojern (30)

+ EnemenTt obprHOr Kpetata (15)

« [lpenocuuum cnare (10).

[Mpumukonm peanm3anije TeMa OCMOHATH CE HA OPEI3HARA YUSHHKA W3 MATEMATHKE, MEXAHWUKE, MAITHHCKHX
marepujana. Ilpemopyka je jga ce npuiIMKOM ocTBapHBara nporpama m3palyjy samanm kxoju fhie ce
HNPHMEILHBATH ¥ NPAKTHYHO] HACTABM M CTPYUHHM npeiMernma. Mucuernparn Ha CHCTEMATHYHOCTH W
IPHMEHH CTEHEHHX 3HAHA ¥ MPAdKCH.

3ﬂ CAMOCTAIIHE ]{C}ﬁ'ﬁc YHCHHKA IIO’I'pL’GHUjL‘. MPARITPEMHATH I[{YI‘IJCGHL’ MAMIHHCKE JICITORE M CIICMCHTE, IIDC;IJ[O]'
TeMa caMoCTalHuX BeKOH je cnenehn:

1 Tonepauimje u HaleTame

2 Mepeme 1 KoTpona Dy KHHCKHX Mepa

3 OunTaBame 03HAKE HABOJA HA IPTEKY

4 Ipenoznaran:e BPCTE 1ABPTHIHERA, HABPTKH W KJLYUCRA

5. QopMuparke JaBpTamkCcKe Bele ( MoJeeHa, HeMoeeHa.. .. )

0 OupeljuBarme MOMEHTA IPHTE3AkA 3aRPTABCKS Beae

7 [MpenozHapame BPCTA 3AKOBHIIA

8. dopMupame 3aK0BaHOT ClI0ja

9. OnpeljuBamke KPYTOCTH ONPYTE

10.  Onpehusame cranjap/Hux JHMEH3H]A CI0ja OCTBAPEHOT KIMHOM H (DOPMHPAR:-E croja
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11. IIpenosnasame BpeTe KOTPILAJHEX JIEKaja, H300p lIeiKaja i OUHTABAME 0IHAKE JIKAja HA LPTEKY
12. [TpenosHaBamke BPCTE CHOOJHHIA

13. OuipehyuBaike IPEeHOCHOT 0/IHOCA IPEHOCHHKA CHATE

14. (},'Lpﬂhﬂ BadH.¢ OCHOBHHX ['E()ME'I'ijCI(HK BEJIHYHHA NHJIHHAPHYHOD 3YIMHacTOr Mmapa

15. OuipehuBarme CHIIC 3aTe3damha PEMEHOT napa.

Hzbop merona u obinmka paja 3a cBaky TEMy OJIpehyjec HACTABHMK Y 3aBHCHOCTH 0] HACTABHHX cajpiKaja,
crnocobHOCTH H moTpeda yUeHHKa, MaTEpHjanHHX H ApYTHX ycnosa. KopHeTHTH Bepbanne MeTone (MeToa
VCMEHOT WRNarama H JHJAmolIka MeToda), MeTole AeMOHCTpalHje, TeKCTYATHO-HIYCTPATHBHE METOTeE.
Ipenomeny obnuiy paja ¢y GPoHTAIHK, PAJY IPYIH, Pajl y Napy, HHAHBHIYATHH PajL.

YIIYTCTBO 3A @POPMATHBHO H CYMATHBHO OUELHBALE YYEHHKA

Y nacraBu OpMjeHTHCAHO] KA JOCTH3AMGY HCXO0JIA IIPATE CE M BPE/HY]Y NPOLEC HACTABE M yucH:a, ocTuruyha
YUEHHKA ([IPOIYKTH YUelba) ¥ colcTBeHH pad. HacTapuuk Tpeba KOHTHHYHPAHO 14 MPAaTH HAlpeJak YUeHHKa,
KOJH €€ OINIg/Ia Y HAYHHY HA KOJU YUYSHHIH NapTHIHIINPAjY, KAKO NPHKYIUBA]Y I0/aTKe, KAKO apryMeHTyjy,
EBAYHPA]Y. JOKVMeHTY]Y uTi. Jla OH BpenHoBarke OMII0 00jeKTHBHO M ¥ (YHKUHJH ydeka, notpefHo je
YCKITAJHTH HHBOC HCXO1d W HAMHHC OICTHH B,

CyMAaTHBHO OLIEHHBAKE € BPEIHOBARKE NOCTHIHY A yueHHKa Ha Kpajy cBake peanusoBaHe Teme. CyMaTHEHE
ollcHe ce 100Hjajy M3 KOHTPOJIHMX HIIH IIHCMEHHX Pa/IoBa, TECTOBA, YCMEHOT HCITHTHBASE, CAMOCTAITHHX HIIH
TPYIHHX pATOBA VICHHKA.

VY (popMaTHBHOM BpEAHOBANY HACTABHMK OH Tpedano Ja NPOMOBHINE TPYIHH JHjANION, Ja KOPHCTH IHTakA
Jia O reHepHcao nojarke H3 haukux Hieja, Al H JIa MOMOTHe pa3ieo] haukux wiegja, naje yaeHHIHMa NoBpaTHe
unopManHje, a nosparse HHopManyje JOOHjEHE 01 YHCHHEA KOPHCTH JIa TPHIATOIH TOMYYABAE,
oxXpadpyje yueHHKe Oa OLEHY]y KBaIHTET CBOT pana. M30op uHcTpyMeHTa 3a (JOPMATHBHO BpeIHOBAHE
3aBHCH 0/1 BPCTE AKTHBHOCTH KOja c¢ BPSAHYjE.
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. Hasus npeameTa:  EJIEKTPOTEXHHKA U EJIEKTPOHHKA
Tosmunsn dom Teopuja: 70 Bexbe: 0 NPAKTHHHA | 6ok mactasa:0
qacoBa: _ HactaBa:( |

Paspen: apyrs
[besn yuema: . — Vno3napame OCHORHHX 3aKOHA M TIPHHIANA CJIEKTPOTEXHHKE H

ENeKTPOHHKE HA KOJHMA ce 3acHHBA pal MamunHa 1 ypehaja

— Vio3sHaBame KOHCTPYKLHje, HAUHHA pajla i PaJlHUX KapaKTepHCTHKA
MOTOPA, TeHEpaTopa, TpanchopMaTopa, NOCTPOjersa 3a MPeHOC SHEPrHje |
vpehaja eTeKTPOHHKE KOjH ce MPHMEBY|Y ¥ MAIIHHCTBY
C'I'Hl[ﬁlhc FHAHA O OCHOBHHM Il(}j MOBHMA H3 ﬂﬁjlﬁC'l'H CJICI('l'pH‘-IIlHX
MEPEH—:J:L OBJIAaBaHC BELITH HHMHI\'(}I!HII]}'IEH)H pﬂ.’{;]ﬁ‘l‘{l‘l']'l{?{ _\-lﬂpH HX
MHCTPYMEHATA W PHO0PA HEONIXOIHAX 3a PAl Y3Pa3BH]ahe HABHKA 334
UYBAGE 3PABIBA H MPHAKABAKE MEDA 3AITHTE HA PATY

TEMA HCXOIH KJbYUYHH MOIMOBH
[To zappmerky Teme yuennk fie Gurn y CAJIPAATA
CTamy Ja:
Enexrpocrarika e 00jacHH nojaM HaenekTpHcanor Tena v | o CTpykrypa MarepHje

KynoHoB 3akoH o [IpoBOAHHIN, NOIYIPOBOIHHIH

» 00jacHH NMojaM eNeKTPOCTATHUKOL 110Jba 1 H30/1aTOpPH

o JedHHHIIE jAYHHY eTeKTPHYHOT Moska, | o [lojam HaenekTpucaHoT Tema.
CNCKTPHYHH NOTEHIHjA ¥ HAIIOH Konuuuna enckrpiimrera,

e 0ODJACHH paitiky wamely npoBoHHKa JeduHA e 1 JeIHHALE;
H M30JIATOPA ¥ CIIEKTPOCTATHYKOM o [lojam enexrpranor noma
MOJEY o CHme y eneKTpHYHOM MOJBY

. oﬁjamm KalmanHTeT KOHACH3IaTopa . K}-'.'IGIIOR 3AKOH. ki:ICI':TpHT-IIIH

MOTEHIH]al W eNEKTPHYHH HATOH
» [lojam KaNAHTHBHOCTH.
KﬁllﬁlJ.H'l‘MlillDC I [LJIOoYacTor
KOHICH3ATOP. napﬂJIEJIH(L
PEHO BE3HBABE KOHJICH3ATOPA.

JepHocMepHe cTpyje e 0ODJACHH NOjaM jeJJHOCMEPHE CTpyje o Tlojam jeHoCcMepHe cTpyje
. JLCI:IJHI'[HIITE ja‘{HII:\-’, CMCP CHCKTPHYMHC ] J‘d'lﬁ]’lél CICKTPHYHC C']'pyjc
cTpyje o [lojamM eneKTpHYHOT KOMA
o JichUHHIIE SICKTPHUHY OTIOPHOCT « EnemenTH enexkrpHuHoOr Kosia
o objacHi OMOB 3aKOH « Enextpuuna oTnopHocT.
s PA3IUKY|e CNCMEHTE SICKTPHYHOr KO OTHOPHOCT NPOBOJIHHEA,
e 0DjACHH NpEH H ApyTH Kupxodos e (OMOB 3aKOH.
3AKOH o [lpsu Kupxodos sakon
e objacHu [Iynor 3akoH o JIpyru Kupxodos 3akoH
o 00jACHH MOjaM €NeKTPHYHE CHATE o [lvnos zakon. Enextpuyuna cHara
» 00jacHH MOjMOBE C/ICKTPHHHH o ENeKTpHYHHE reneparop
reHepaTop H eJeKTPOMOTOPHA CHIIA
Enexrpomarnernzam » PAIMKY|C MATHETHO 110/ HMarHeTHy | o [lojaM MardeTHor noska
HHIYKLH]Y » MarnerHa ceojcTBa MatepHje
o 00]JACHH MArHETHH (ITYKC o MarnerHa HHIYKIHjaH MarHeTH
e nedhunnmy @apanejer 3akoH thayke
e 00jaCHH CAMOHHIYKIIH]Y o EnexkTpoMartHeTHa HHIYKIH]jE
« LeKTpoMarseTHa cuia
» CamoHHIYKIHja
Hawsmenuune crpyje » objacuu pazmky usMehy jennocmepne | o OcHOBHH MapaMeTpn
H HAH3MEHHYHE CTpYje HAH3MEHHYHHX BelIH4YHHA:
» 00jacHH napaMcTpeHanIMCHHYHEX e TPEHYTHA BPEHOCT,

BEeJIHYHHA CpelHaBpe/IHOCT, E{I_It:h'[']rl BHA
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PAVIHKY]E SNEMEHTE KoJla
HaH3IMEHHYHE CTpYje

BPEIHOCT, (AMIUTATY /A, TEPHOJIA,
thaza H moveTHA

MPHMERY
HALPTa | 00jacHH OCHOBHA
CICKTPOHCKA KOJIa ca JIHo/1aMa

OMHIIE TPHHLMI paga OHIOTAPHOT
IPAH3HCTOPA HA MOJEITY Ca
:mje,lu-{wnmm EMHTODOM

HaOpOJH KAPAKTEPHCTHEES TPAHIHCTOPA
00]aCHH YIIOTY HETATHBHE TIOBPATHE
CTIpere y mojadapayuimMa
00jaCHUNPHHIMI Pajia peryiaropa 1
CEPBOMOTOHA

o0jacHH MPHHIIKI Pasa o (asa, yuecTaHooT, KPyiKHa
TpaHchopMaTopa VUECTAHOCT)
o ENeMEHTH ¥ KOIY HAHIMEHWYHE
cTpyje
o OTHOPHHK ¥ KOJIYHAHIMEHHYHE
cTpyje
o Kamem v xony
HAU3MEHHYHECTPY]C
« Konpensarop y komy
HAH3MCHHYHE CTpYje
s [IpuHUHD paga TpaHcdopMaTopa
Enexrponnka onumie odpazosame ITH cnoja e Bakyym y elexKTpHYHOM 1
00jaCcHH MHBEP3HY M JIHPEKTHY MAarHeTHOM I10JBY.
nonapusanyjy [TH enoja v nanpra n « Karoana nes. Honynposoannmm.
ofjacHH CTPYjHO — HATOHCKY o [TH cnoj.
rapaxrepucTHry 1TH croja o Jluone.
Habpoju mpodoje [TH cnoja » TpanzucTopH.
Ha0pojH BPCTE JHO/1A H ILHXOBE » QET.
HAjBRKHU]E KapaKTepHCTHRE W  Mocer.

o TupucropH.
» HMHTerpucana kona (Bpere H

IPHHIIAI pa/ia)

Henpapmaun. (BpeTe B OpHHIHT
pana)

CrabHIH3aTOPH HAMoHa
ITojaunrasi, npaMena.

* ENEKTpOHCKH TEHEpaTOPH, BPCTE

H OpHMEHA

OCHOBHA JTOTHYKA KOJIa ¥
AYTOMATHIH H pauyHCKo]
TEXHHIH.

Memopuje, BpeTe W IpUMEHA.
MHKPOIPOIECOPH H MPHMEHA,

o ()CHOBHE CMETH:E H HBHXORO

OTKJIAHAE,
HugycTpHjcku padyHapH, BpCTe,
HOPHHITAI Pajia, IpHMEHa,
PBI'}‘JIH'I'{}FH CCPBO [TOI0HA,
TIPHHITAIT pajia v ITpruMeHa.

F;ICK'I'pH‘IIIC MAIIIHWHE H
ypehaju

00JacHH, IPHHLAI PAJIA U TPAMEHY
ACHHXPOHHX MOTOPH

objacHn oBpTHO MarHeTHO T0JBE
oOjacHH IPHHLIHI pada H IpHMEeHy
CHHXPOHHX MOTOPH

00jACHH pajl reHepaTopa jefIHoCMepHe
CTpyje

0GjacHH NPHEITHN PAJIA H TTPHMEHY
KOMYTETOPHE MalllHHE

00jacHH NPHHITHI Pajia | IPHMEHY
cepBo MoTOpa

06jacHH NPHHITHI PAJId B IPUMEHY
KOPaYHHX MOTOpa

00]acHH NPHHITHI PAJIA H IPHMCHY !

ACHHXPOHH MOTOPH (BpCTE,
NPHHLIAL paga W TPHMEHA,
OOGpTHO MATHETHO TIOJBE.
[TvinTame y pam, peryiaiHja
OpavHe H NpoMeHa cMepa

dCH HXPEIHUI' Mil']'()pﬂ..
CHEXPOHE MAIMHE, TPAHITAT
pana

[eHepaTopu u MOTOpH
jemHocmepHe crpyje. [puammn
pana H MpHMeHa.
KO}ly'l'ﬂ'l'OpliC MAITHHE,
ITpumena.

12. aBrycr 2020.
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— NPEKHIAYA W PACTABIBAYA o [lpexnnaym u pacTarmhadn (
OCHIypaa NPHHLINAL paja i IpHMeHa)
CRIOMKE o Kpajes npexuiaud 1 ceH30pH

— GuMeTanHEX peneja o CHMOOTH H YHTALE

— MEXAHHYKE KOYHHLE C_lCICI'pH'-lllH?C CxeMa
TAXOreHepaTopa

— ONTHYKHX H HHAYKTHBHHX JaBa4a
NO3HIHjE

— /13 YMTA CJICKTPHYHE CXEME

SamTHTAa 011 yapa * CXBATH OIIACHOCT O ¥ JIapa cTpyje o VTHIEA] eleKTPHYHE CTpY]je Ha
cTpyje o HaOpOjH HAJRAKHH]A JICJCTRA CTPY]E HOBEKA.
e HaOPOjH HAMHHE JAMITHTE YOBEKA 01 + OnacHocT o1 y1apa cTpyje
yaapa cTpyje o Mepe samtire Ha paty
s MIPHME:Y]Y Mepe 3aLlTHTe Ha PATY » llpyxame npse noMohm.
Enexrpruna mMepersa » 1103HAjC MEPHE HHCTPYMEHATE U o OcHOBE NEKTPHYHUX MEPEHHA
OpHOOPA, KAo H HAYHH BUXOBE » Pauyu rpemaxa
yrnoprpebe o Mepeise jeHoeMepHor HANOHA H
s padyHa rpeiike npH Mepemy, cTpyje
AMCOIYTHY HPEJIATHRHYTPEIIKY s Meperbe OTIoPHOCTH OMMETPOM
e PAIIHKY|e AHATOTHEHIHTHTATHE o Mepeme OTIOPHOCTH KO PelHe,
MEpPHEHHCTPYMEHTE napaseiiie 1 MEIIOBHTE Be3e
s HAMEPHOMHHCTPYMEHTYPa3IHKY|e OTIOPHHKA
HAMEHY eJIEMEHATA 38 e IIporepa Omoror 3akona
MoJaelmapabe  OHHTAEaAHRC H [ ] HPUH&SPH NpBOor Kl’lp}((}lli()ﬂi}['
NPHK/BYYHBAHC JAKOHA
e oapefjyje penocnen pagmH MPHIHKOM « [Ipoeepa apyror Kupxohosor
MEpeHa 3aKOHa
» OUMTABA MEPEHY BPETHOCT KOJI » Mepeme cHare H oTIHOPHOCTH
AHAMOTHHX H THTHTATHHX nomohy asMoepsmerpa 1
MEPHHXHHCTPYMEHATA BOJITMETpA
» Mepere HaH3MEHHYHOT HAMoHA
H cTpyje

¥II¥TCTBO 3A JHJAKTHYKO-METOJHYKO OCTBAPHBAILE [IPOI'PAMA

Ha MOYETKY CBAKEC TEME YHCHHKES YIIO3HATH Ca [IHJBEBHAMA H HCXOIHMA, TITTAaHOM pajlda H HAHHHHMA OLCHH B .

|

[pever ce peanu3syje Kpo3 TCOPH]CKY HACTABY ¥ CHCHHJAIN30BAHO] YYHOHHIIM TIPH MEMY C€ OJICTBCHE HE

nmend Ha rpyne. [Ipenopyuenn Gpoj yacosa mo TeMama je cnenehu:

Enexrpocraruka (2 yaca)

JennocsmepHe cTpyje (8 yacosa)
EnexkrpoMmardetnsam (4 qaca)
Hansmenwune crpyje (8 wacona)
Enexrponnka (14 gacosa)

Enexrpuune mMamune u ypehaju (4 uaca)
3amTHTa O CTpYjHOT yaapa (2 gaca)
Enexrpuuna mepemsa (28 yacosa).

anJIHI\'(}M pea_lm'aauuje TEMA OCIOHHTH C& Ha NMPE/I3HARKA YHeHHKD H3 (]}H'{M Kg W MATEMATHES. H"lﬁ(}p METO A

" o0JIHKA pala 3da CRaKY TeMy (),'Lpﬂb}'jt: HACTABHHK ¥ 3dBHCHOCTH O/ HACTABHHX ca}[p)ﬁaja, CIOCOOHOCTH H
TI(_'F'I'])CG& ¥YHCHHED, M‘d’]‘CijaJIIIHT\( HJIPYTHX YCIIORA. KUDHC']‘HTH Ecﬁmlﬂc MCTOJIC (MC’I'U,‘[& YCMCHOT H31araiha
W THJanomKa METOIa), METOIE AEMOHCTPALIN]E, TEKCTYATHO-HIYCTPATHBHE METOIE, NTabopaTopHjcKe METOIE.

I

lpC,TIJIOH(CIIH 0GITHITH pamaa Cy d]pOII’I'aJIIIH._ pany rpyvid, pajay napy. HHIAHBHIYalHH Pal.
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YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLUEBHBAILE YYHEHHKA

¥ HacTaBH OPHjeHTHCANO] Ka JIOCTH3AILY HCXO/Id IIPATE CE W BPE/IHY]Y HPOIEC HACTARE H y4ema, moctHruyha
y‘leHHKE{ (I]]’K},‘L}"K'I'H }"‘{EH—;H) H COMNCTBEHH ]'}E_Ul_ HHU'I'HBH}"II\' ']'pﬂﬁﬂ KOHTH H)’HPHHU Ja I]p.'d'l'lrl H.'dllp&!jl?:llt' y‘IEH HEKd,
KOjH cooormema }! Ha'THTIy H# K{)jﬁ }"ICHHIIH Ilapfl'HI[HI[Hp‘djy, KAKD IIpHIﬂ:’IIJI‘aj}’ IMOJIATRE, KAKO ap]'}-'\-'lcﬂ'l'}'j}',
EBAYHPA]Y. JOKYMeHTY]y HTI. Ja OH BpeaHopamke OHI0 o0jeKTHBHO B ¥ QYHKIHjH yuerd, MOTpeDHO je
YCKIIAJIHTH HHBOE MCX0/IA H HAYHHE OLCH:HBAMA.

CyMATHBHO OTICH:HBAME j& BPeTHORAHE MoCTHIHYha yueHHKa Ha Kpajy cBake peanuiopane Teme. CyMaTHRHE
olleHe ce A00H|ajy B3 KOHTPOIHHX HIH THCMEHHX PAT0Ba, TECTOBA, YCMEHOT HCITHTHBAA, CAMOCTATHHX HITH
IPYIHHX PATOBA VUCHHKA.

v Ill(}PMH'I'HBHUM HPE;’[HUHHH—;}" HACTABHHEK OH 'I'pt'ﬁﬂ.l[(? Ad ]IPUMUHHIII&' ['p}'I[HH ,'lHj.'d..']l‘.ll'., Ja E(UPHC']'H MHTAH-a
J1a O reHeprcan rmoJiaTke W Haukux uiieja, alii i J1a 1oMorHe pa3soj haukux uieja, aaje yueHHIuMa nopparHe
HH(pOPMALHje, 4 NMoBpaTHe HH(opMauHje noOHjeHe 01 YYEHHKA KOPHCTH A TIPHIATOOH TIOOYUABAE,
oxpadpyje VUCHHKE J1a OLCHYy KBanuTeT cBor paxa. M3bop uucrTpyMeHTta 3a (OPMATHBHO BpC/IHOBAME
3aBHCH O BPCTE AKTHBHOCTH KOja ce BpeaHyje.



12. aBrycr 2020.

NMPOCBETHU TTTACHUK

bpoj 9 — Crpana 31

Hazue npeamera: KOMIIJYTEPCKA I'PA®UKA

1. OCTBAPHBAA OBPAZJOBHO-BACIIHTHOI PAJA - OBJIHIHA H TPAJAILE

Y rabenama je npaKazad roJMIIERH (HOH HacoBa 3a cBakd 0DIHEK paja

1.1. MPEMA ILTAHY H IPOTPAMY HACTABE H YUEIbA!

HACTABA
PA3PE]] Teopujeka Bexcbe IlpakTHuna Hacrasa y MMPAKCA | YKYITHO
HACTABA HACTaBRa Gumoky
I 0 105 0 0 0 105

1 . .
[MonpazyMesa peannsali]y HacTane Kpos TEOPHJCKY HAcTasy, newde, NPaKTHYHY HAcTasy W HacTasy v Onoky

1.2.  TIPEMA ILTAHY M [IPOTPAMY HACTABE M YYEIA KAJIA CE PEAJIU3YJE 11O
JIY AJTHOM MOJIEJTY?

HACTABA YYUEILE
PA3PE]] Teopujcka BextGe IpakTH=na Hacrara y KPO3 YKVITHO
Hacraga Hacrana BUIOKY PAS*
11 0 35 0 0 70 105

*YKOJIMKO CE IPOrpaM pealizyje 10 JAVaIHOM MOJIEny
* [NoTpebHo je na IKOTa H MOCI0JABAll JeTA/FHO HCIUTAHIPAjY H YTBPAE MECTO H HAYHH Peanu3almje

HCXO04,

H YHECY HX ¥ IIUIdH pealli3alije Y4emha Kpos paj

2. IH/LEBH YUEIA:
Ocnocob/baBare yUEHHKA 3a pasyMeBamne H KopHinfieme MoryfiHOCTH NIpecTaB/batba

IeOMETPH]CKHX MO/Iea noMohy pauyHapa;

Osnajapatbe NpHHOHNHMA opranuzanje CAD codiTeepa 1 yeesdapatbe lHXOBOT KopHihersa;
Ipunpema 3a jamke 00pazoBame H3 0DIACTH MOJICIHPAKA MAIIMHCKHX JICIOBA H CKII0NOBA H

METOJHKE KOHCTPYHCHHAL

I IpH\-‘[CII‘d 3HALA H3 TCXHHYKOT HPTaha Ha I']J‘¢1¢IH‘1I\'M'M 3anandmMa yi KOPHTTIFICIBC pasyHapa.

3. HAZHUB H TPAJABE MOJIVJA IMPEJIMETA

Paszpen: JIPYTH
Pen. HA3HWB MOJIYIIA Tpajarse Moyna
op (yacoBH)
1 I'padmure uucTpykimje napeade W onepanmje 21
2 | CkuuMparke 27
3 HMapana TeXHHUKHX 1pTeka 33
4 [IpuHunn Mogenupama 24
MCXOJIU
HA3HWB MOJAYJIA | Ho saspmetky Moayia yuenuk fie oumin | KIBYYHHW [TOIMOBH CAJIPAATA
V cTamy Jia;

I'padmyke
HHCTPY
onepaimje

e 00jACHH MOJMORBE H TOIETY
rpaHUKer NpHKa3HBamba moMohy
pauyHapa

+ 00jACHH OCHOBHE ENeMEHTE
KOMIjyTepeke rpafuke

« 00JACHH BpCTE H HAYMHH pajia
MOBPATHHX CIIpera

Kumje napeade u

- OCHURIIH HHHHOTILH ]"pa(b“‘{l{o]"
npHKasuBama nomohy pauynapa:
— rpaHuKH TepMHHA
MOHHTOp (KapakTepHCTHKE, BPCTe,
pelonyIHja., YATHE MOHHTOPH),
MPOLECOPCKA JeHHHLA,
— rpadHiKa MEMOpH]a,
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NPHKAAE HAYAH Pajia NOBPaTHHX
copera nomohy pauyvHapa

objacHu nojaM rpatMuUKor npo3opa,
Ipo30pa KOMaHIH, Npo30pa
uH(opMalHja, Kypcopa. MeHHja,
MOJOBA H NOIMOTO0BA

IIpHI(EDKE OCHOBHE CIICMCHTES
KOMTjyTepcke rpaike Ha padyHapy

e Hapexe rpaduuke onepaumje
e NPHMEH:Y|E OTepalmje

TpacdopMAITHja HA pauyHAPY
NPUMEELYje rpafHuke HHCTPYKILHjE
Ha pauyHapy

npumemsyje rpaduuke napende na
pauyHapy

onume kapakrepuctiuke CAD
naketa U meroee Moryhaoctn
KOpHCTH UHTEpdEjC

KOPHCTH I'TABHH MEHH, ITdlieTe
AT, HHRHI‘HI[I{ja_ Mpo3opH
KOPHCTH (hajnose

NPHKA3Y]e MOJIE/IE HA pauyHAPY
Hzabepe objexat

Moaenasa CHeTeMe

— ypehaju 3a KoMy HHKAILH]Y
KOPHCHHK padyHap (TacTarypa,
Mui, rpaduuka tabna, mraMnadH,
NIOTepH, TPOAHMEH3IHOHH CKeHEPH
HTL)

o (OCHOBHH IIEMEHTH KOMIIjYTEpCKe
rpadmre;

— KOMIjYTEPCKH 3aMHC THKORA,

— aIpecHparme Tauaka Ha eKpaHy,

— TIONYHaBame rpafuuke MeMopHje,
BEKTOPCKH H pacTePCKH eKpaHH,
MEHAILE CalpKaja MeMopHje,

— ['pﬂliJH'IKH MOJCIH JTHKOBA,

— MATEMATHUKH M1/ JTHKOBA,

— KOPHCHHYKH TPOTpaM (user-
interface).

« [loBpaTHe cripere: pauyHap-eKpaH,
Tacrarypa-padyHap, KOPHCHHK
TACTATYPd, eKpadH-KOPHCHHK.

o ['paduHrn npozop, po30p KOMAHIIH,
npo30p HHOOPMALHja, KyPCop, MEHH,
MOJIOBH ¥ TI0/IMOJIOBH.

o ['pathmuke onepamuje

o Tpandopmanuje (Tpancnarmja,

poTanMja), cKaTHpame, peduiekcHja,

HHBEP3Hjd KOOPIHHATHH CHCTEMM,

ClieHa, TPYIHCARE H Opncame,

I'pachuuke uHCTpYKIHjE:

— 3YMHpame,

KIHIOBAE,
NPO30OPH,

— Dojemse,

— CKPHBCHC JIH'FIHjC H MOBPITH

I'padmuke nHapenbe:

— KOMaH/IHH JE3HK,
emqHTOpcKe Hapende,

IHCAKE H CTOPHHPALE NPOTrpaMa.

— CHHTAKCA H NporpaMHipamke,

HIRPITHE W KOHTPOJIHE Hapesnde.

» Kapaktepuctake u Morvhaoctin CAD
naKeTa

« Kopucnnuku unrtepdeje

e [ NaBHK MEHH. IMAnNneTe allard,
HABUTAIH]a. MPO3OPH

« Pag ca dajnoeuma

o [lpukas mosnena. nsbop objexara,
NOJCIIABAKE CHCTEMA.

Crunupare

KPEHPA CKHIIE ¥ IIPOLECY
MOJICITHpaa {opranu3anuja).
KOPHCTH KOMAHIE 38 CKHIHPAIbE

s KOPHCTH OIPAHHYCH:A Y CKHIaMa
s NpPUMERY]e ONepalnje Hajl

ofjerTHMa:
MPHMEY]€ CKHLIHPABE MPHMEHOM
cramap/anux odiIuKa

« Yilora cKHIlE ¥ IIpOIecyY MOjeIupama
(opranuzaimja).

» Kpeupame cxuua.

o Komanjie 3a CKHIHpamke:

o JluHHja (Straight), kpy#HHDA
(Circle), npasoyraonuk (Rectangle),
saobmese (Fillet), cnnajHorn
(Spline).

12. aBrycr 2020.
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Hpncalhc CCrMeHaTd, NMpCCIHKABRAThC
(Mirror), otceT nanana enemMenata
(Offset Chain). npojekToBame HEHILA
H NOBPLIHHA, TEKCT ¥ CKHIIH,
koHerpykimone munje (Toggle
Construction).

L] O]'p‘;lITM'TICTh‘d V CKHITIMAL

leomeTprjcka orpaHHvetha,
OrpaHHYCH:A Ty HHHE. Tauke
npurinaucta. Pajgne pasau. Cliboard
(hyHKIH]e.

Ocrane KOMaH/IE 38 CKHIHPALE -
ofepatnje Haja o0jeKTHMa:
Burmectpyko Konupame,
TpaHcgopMalHje v pagHH,
TpaHcjaaluja odjexra.

CKHIMpamke TPHMEHOM CTAHIAPIHHX
obIIMKa

H3pana
MpTeRKa

TCXHHYKHX

KPCHPa 1PTeAKE

NPHMErRY]E I0/IARABE TTOTIIETA
KOPHCTH MOJH(HKOBamkE NOrnena
NPHMEE:Y|E TIPOjeKIHje
NpHMER:Y|e Ipecexe

KOPHCTH J10/1aBalke JIeTalka

KOTHPa eJ1eEMEHTE TpeMa
CTAHIAPJIHMA TEXHHYKOD HPTarba
YHECE O3HAKE 38 TONEPanimje Ha
TEXHHUYKHM LPTEKHMA

HHTA TEXHHYKE [IPTEHRE, aHAIN3HPa
HX, THCKYTYje. yOuapa rpemke 1
HCIIpﬁH\JI)ﬂ HX

CKHIIHPa H HALpTa ASOBE ¥ IPECerY
HalpTa Upe/IMeTe Koju ce obpahy]y
NOCTYILUHMA PY4He o0pane Ha
OCHOBY TIO3HATHX TEXHHYKHX
upTeKa

Halpra npejvere Koju ce obpahyjy
MOCTYIMIMME pyUHe 00pajie npema
BAMATATHM ;IHMCHSHjaM‘d

onpema HpTeKe

renepHine Tabmune(template)
MondHKyje Tadnune

Kpewpame npremxa.
Jlomasame nornena
Ipojexunje
[pecenn
Moaudukopame nornena
Jlojaesame erasea:
— KOTHPdHE
— OCHE JIHI'[PTjC
— QCTAIH TIUMUFIHH CICMEHTH
— MomuuroBame noMohHIX
elieMeHara.
Onpema mpTexa:
OKBHD M TabIHIA (pa/IHOHHYKA H
CKJIOMHA)
I'enepucame Tabaume
Monudmkanija Tabnune
Korupame eneMenara
O3Hake 3a TolepaHUHje
TexHuuKy UPTEN NPe/IMETA KOJH Ce
o0Opahyjy nocTynuuMa pydse obpaie
{C'l’p}'l'&ﬂhc CIOJBAITTRHX TTOBPITHHA,
III0/IaHe paBHHX [IOBPINHHA)

[lpuHuun Mogenupama

« o0jacH# mojaM MoJIeIHpamka
o 00jACHH MOjaM H CBPXY MOJETa
o Jie(uiHIe ODITHK TPHMEHOM

cofpreepa

JMMEHIHOHHILIE JIC0 IPHMEHOM
cofpreepa

00jacHr nojaM MpeKHHX,
NOBPIIHHCKHX H 3allPEMHHCKHX
MOJIeNIa ¥ paBHU | IPOCTOpY
MOJETHpa MpeikHe, MOBPIIHHCKE H

OCHOBHH NOjMOBH: JIChHHHITHjE H
CBPXA Mojena, aeHHncane obIHKa,
MOJICIHPAH:E, JIHMEHIHOHHCALE
MpeiKHH, TOBPIIHHCKH H
JANPEMHHCKH MOJIE/IH Telld ¥ PaBHH 1
npocTopy

I'pannvan B XUOPHIHK 3ANPEMHHCKH
MOJETH

bpoj 9 - Crpana 33
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3ANPEMHHCKC MOJICTIC Y DABHH H
NpOCTOPY
« 00jacHH mojaM rpaHHYHEX |
XHOPHIHHX 3alIPeMHHCKHX MOJEIa
e MOJEIHpA IpaHH4ne B XudpHine
SANPEMHHCKE MOJIEIE

YI¥TCTBO 3A JHIAKTHUYKO-METOIHYKO OCTBAPHBAILE ITPOI'PAMA

]Id MOMCTKY CBAKOT MOJIYJTA YISHHKS VITIO3ZHATH Ca ITHJBCBHMA H HCXOIHMA HACTARS, OJIHOCHO YYCHh, TITaHOM
paga u HAYHHHMA OLEHBHBAA.

[pemmer ce peanusyje kpos pexde v paduyHapekoM kadunery. llpuiankoM ocTsapuBarba nporpaMa o/1e/beHe
ce Jiend Ha rpyne 1o 15 yuennka.

Y TOKY peanuzalije MoJyla OCIOHHTH €€ HA MPE/3HAKA VUCHHKA W3 TeXHWUKOr Iprama. HacrasHuk
npunpeMa notpedHe eneMenTe 33 peaOy, JEMOHCTPHPA pajl HA payyHapy, NpaTH pajl YHeHHKa Ha pajHOM
MECTY M YKa3yje Ha IPeNIKe npH paty. Pajane 3anaTke Be3sHBATH 33 KOHKPETHY MAIlMHCKY TPAKCY,

H3bop metona u obmuka paga 3a cBakH MOIYT oxpeljyje HACTABHHK ¥ 3aBHCHOCTH OJ1 HACTABHHUX campikaja,
crnocobHoCTH M noTpeda yueHHKa, MATEPHjalHHX 1 Apyrux yeiosa. Kopuetnth sepbante Metose (MeToja
VCMEHOT WiNarama H JHJATolIka MeTold), MeTole IeMOHCTpauHje, TeKCTYATHO-HIYCTPATHBHE METOIe.
Ipeuiomeny obluiu paja cy GPoHTAIHK, PAjy IPYIN, Pajl y Napy, HHHBHYAIHH PajlL.

Vroanko ce nporpam pi}ﬂ.ll]'l'_i:f'jl: I JIyaJiHoM MOJaeay I]l!']"p&!ﬁHll je Jd IEOJTE H NOC)odaean AeTa/BEHO
HCITAHAPA]Y H YTBP/IC MECTO H HAYHH PEaIH3AIH]e HOXO0MA, H YHECY HX Y TUTAH PEATH3AIH]¢ YHEH:A KPO3 DAL,
[Mpenopyka je na ce yuewe Kpo3 pag peanH3yje OPHMEHOM caBPEMEHE padyHaAPCKe onpeMe i ogrosapajyhux
KOMIYTepcKkHX nporpama. laxohe. npenopyka y opranmsaimjl HAacTaBe je Jla ¢ CBAaKe JPyre He/le/be
peanisyje IBOUAC HACTABE BEKOH ¥ IMKOICKOM PAtMyHAPCKOM KaOHHETY.

YIO¥TCTBO 3A @OPMATHBHO H CYMATHBHO OHEBHBAILE YUEHHKA

Y HACTABH OPHJEHTHCANO] Ka JIOCTH3AIbY HCXOJIA PATE Ce H BPEIHY]Y TPOIEC HACTARE H YHema, mocTuriyha
VUEHHKA (TPOIYKTH YUeha) H comeTeenH pan. HactapHuk Tpeba KOHTHHYHPAHO 18 MPATH HAMPEIaK YYeHHKa,
KOjH CE OIIg/la Y HAUHHY HA KOJH YUSHHIH MaPTHIHIINPAjy, KAKO NPHKYIUEBA]Y 10/IaTKE, KAKO apryMEHTYjY,
EBANYHPA]Y. TOKVMEHTY|Y HTA. Jla 6H BpegHoBamke OHMO 00jeKTHBHO H ¥V (YHKIH|H VUEHA, MOTPEOHO je
VCKIAHTH HHBOE HCX0/1a H HAYHHE OLCH:HBALA.

CyMaTHBEHO OlEeH:HBA:E je Bpe/IHOBAHkEe NocTHrHYha yyeHHKA Ha Kpajy cBake peannzopade Teme. CyMarueHe
OICHE CC ;IUGHJEIJ}! H3 KOHTPOJIHHX HJTH ITHCMCHHX PA/I0BdA, TCCTORA, YCMCHOT HCITHTHEAMLE, CAMOCTATHHX HITH
TPYIHHX pagoBa YUeHHKA.

Y dhopmarHBHOM Bpe/IHOBakY HACTABHHK OH Tpebalio Jia NMPOMOBHINE TPYIIHE [TH]alIor, /Ia KOPHCTH ITHTAmka
ma OF reHepHeao moJaTke u3 Haukux uaeja, and U 1a MOMOTHE pa3Boj haukux maeja, naje yaeHHIHMA MOBpaTHe
undopManrje, a nopparHe HH(OpPMANHje TOOHjEHE 071 VYCHHKA KOPHCTH Ja NPHIATOIH [0y4aBambe,
oxpadpyje YHeHHKe fa olemy]y KpaauteT cvor pata. Habop MHerpyMeHTa 3a (hOPMATHBHO Bpe/HOBAH:E
3ABACH OJ1 BPCTE AKTHBHOCTH KOja ce BpeHyje.

YKoauko ce mporpaM peanHiyje mo AyaaHoM MOJeNY HACTABHHK/HHCTPYKTOpP TIpOBEpaBa ja NH je
MOCTOABALL HABPLIHO IPOLEHY PH3HKA HA PATHOM MECTY HA KOME PAZIe MIATH H 4 TH je H3BEO VBOIHY 0DVKY
MIIHX O 0e30eIHOCTH H 3IpaBiby HA PajLy.
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TEXHOJOIHJA MAIHIHHCKE OBPAJIE

| Hasums npeymera:

Toaumrn gorx TeopHja: 70 Bexbe: 0 MpaKTHYHA 010K Hactapa: 30
| dacoBa. L S omacrapa0
. Paspen: CIpyTH

C']"HILHI-I:E OCHOBHHX 3HdHed (0 UﬁpiﬂlHl’IM CHCTEMHMA H NIpOLECHMA uﬁpa,rle
Hid VHHBCD3AIHHM MalTHHAMA 2TaTEaM:a

| nibeBd yyera: | -

CTHIARKE OCHOBHHX 3HARA O YHHBCP3IATHHM MalllHHaMa alaTraMa
CTHLAKE OCHOBHHX 3HAHKA H BELITHHA O KOMIIJ.}"'I'EPCKH YHpas/baHHM

MalrHHaMa ajlaTEkamMa

—  Cruname semtuHa kopiinhema 1 nogemasara KY mammina
—  CrHrame OCHOBHHX HAHKA 0 Mepama 0e30¢/IHOCTH H YIpaR/ba Ha pajly

TEMA

HCXOH
Mo zappmeTky Teme yueHnux he Outn y
CTALY JIa:

KIbYYHH MMOIMOBH CAJIPACATA

VBOI ¥ TEXHOTOTH]Y
obpaie

o0jacHH mojaM MPOH3BOIH:E

ojacHu nojam 00pajHOr cHeTeMa
HABE1e KAPAKTEPHCTHRE l'.lﬁp.'d,.‘IH HX
cucTeMa

o0jacHH mojaM mpoueca y
meTanonpepaljuBauko] HHAYCTPH]H
HABEIE BPCTY MPOLIECca ¥
meTanonpepalHBavKo] HHIYCTPHIH |
HHXOBC KaPDAKTCPHCTHRS

00jACHH HAaYHHE OPraHu3aHje pasa y
MPOH3BOIGH

o [lojaM nmpoH3IBOOHEE

o OOpajauu cucremu

o Opraduzanuja pajia y npoHiBoIHH
o [Iponecu y metanonpepahursaikoj

HEJIYCTPHH: IIPOH3BO/IHH,
TCXHOIOIIKKE 1 DﬁpaJlIlH Hpounec

Mepe besbenmocT 1
3/par/hd Ha pajy

Texonoruja obpane
pesamem

JIETEKTY]E BPCTE ONMAacHOCTH

Hare/e Mepe Oe3deIHOCTH H 3/Ipar/ka Ha
pazy

objacHu 3Hauaj crporohema Mepa
Oe30eTHOCTH U 3APABha HA paay
KOPHCTH CPE/ICTBA 3allITHTE HA pajLy
o0jacHH MeTode (hopMHPAILA MOBPIIHHE
[pH odpan pelameM

00jacHH HaYHH (POPMHPAka CTPYTOTHHE
H HCHE Hp(:'rc

HABEIE CHIIE H TEMIECPATYPE Pe3arbi
oQjacHH ynory cpejlcTaBa 3a xiaheme u
MOAMATHBAFE

00jAcHH OCHOBHE KAPAKTEPHCTHKE
o0pajie CTpYTrarkeM, ITOIamkeM,
OyimemeM H GpyIIemheM

00jacHH KpeTarba HA YHHBEP3aTHHM
MAITHHAMA ATATKAMA TIPH MPOLECY
(hopMHpaLA CTPYTOTHHE

HaBg e HPC']'E d1ATd

OIHINE TEOMETPH]Y anaTa

HaBeae BpeTe moMohHux mpubopa
HABEIE €IeMEHTE pexiMa oOpane
pelameM

o OnacHocTH Ha PAJTHOM MECTY
o Jlnuna cpencTra 3aMTHTE HA paTy
» [IpaBunHHK 0 Ge30eTHOCTH H

Ipar/Ly HA Paly 3a PYKOBamhe
VHHBEP3ATHHM 00paIHHM
CHCTEMHMA

» MeTtoge opMupara TOBPLIHHE

IpH 00pa/H Pe3ambeM

TTpoLec HacTajamka CTPYIOTHHE
Bpere crpyrotune

Cune ¥ TEMIIEPATYPE pe3amka
Cpencrea 3a xnaheme u
NOAMA3HBAE

o O0pana crpyrammseM. I7I0/1amen,

OyuemeM H DpyIeHeM

« Bpere kpetamka HA YHHBEP3ATHHM

MAITHHAMA AIATKAMA ¥ TTHILY
(hOpMHpARA CTPYTOTHHE

« Bpcre anara M iUXOBA FeOMETpHja
o MatepHjain pe3HHX anata
o Bpere nomofnux npubopa
+ EnemenTH pexnMa odpane

YHHBep3aAIHE MAlIHHE
AIaTKE

OﬁjaCIIH TCXHHUYKC KAPaKTCPHCTHRC
CTPYTOBA, IIOJANHIA, OYIIHIHIA 1
Opyeunuia

« Bpere yHHBEp3amHHX MalinHa

AIdTKH

o (JCHOBHH HOJCKIONOEH

VHHBCP3AJIHHNY MAallHHA a1aTKH
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& HABCIC OCHOBHC JIC/TORC, CEKJIOITOBC H . K‘HIICM&'I‘HKEI. pe3ama
NOACKIONOBE YHUBEP3ATHINY MallHHA YHHBEP3ATHHX MalllHHA ATaTKH
alnarkH » AjaTi 3a 00paay pesamem

e 00jACHH HAYHH paga YHHBEP3ATHHX » [Tomohuu mpubopu 3a
MAllHHA AaTKH }'IIHHCI’JTIHJIIIC MalllHHE aJlaTKe

e 0jadepe YHHBEPILIHY MAILIHHY alaTKy
e ojiadepe anar w nomohau npubop
e 00jACHH BAKHOCT M 3HAMA] OIPKARAHA

paJHOr MECTa YPEIHHM
VBOIL Y KOMIYTEPCKH | » OIIHINE CTPYKTYPY KOMI]YTEPCKH + CTpyKTypa KOMIjyTepCKH
YIIPABbAHE MALIHHE ¥IpaB/baHHX MALIHHA VIIPaBbaHHX MaLIHHA
anarke « 00jacHH HAYMH pajla KOMIIjYTEPCKH  [lpunnun pajaa KOMILjyTepCKH
YIIpaB/bAHHX MalllHHA VIpaB/baHHX MallHHA
» Hare/le HOCHONE HH(OpManHja + (OCHOBHA KpeTama KOMIIjyTepCKH
KOMIT)YTEPCKH YIIPAR/BAHUX MalllHHA VIPaR/baHHX MallHHa
* TIOJICCH KOMIJYTEPCKH YIPaBLany « Hocuomm nadopmanmja.
MAIITHHY ¥ PaTHi PEKHM + [lonemaparme U MyIITame Yy pad
* [IOKPEHE KOMIIYTEPCKH YIIpaB/bany KY
MAIIHHY MallIHHE Ha OCHOBY FOTORE
» YIBP/IH TAYHOCT H3paje TEXHHYKO
» [0JIECH KOMIJYTEPCKH YTIPAB/hAHY TEXHOJIOIIKE JIOKYMEHTallnje.

.‘\.-T&TIIHTI}-' }' II.H,'T—;}" H:jp‘d,'[c TAYMHHX JICTOBI . ‘);TBP]]HE&IH,L' TAYHOCTH H:S]}El,'lc H
HEOMXOIHE KOPeKIHje ¥
nojemasamiava KY mammne v
HIBY

HIPAJIC TAYHHX JICI0BA.,

YIYTCTBO 3A JTHIAKTUYKO-METOAHYKO OCTBAPHBAILE [IPOI'PAMA
Ha noueTky cpake Teme Y4EHHKE YMO3HATH Ca LH/BEBHMA W HCXOOHMA, MJAHOM pala H HAYHHHMA OLCHHBalha.
Teopujcka HacTapa Npe/IMETa C& PEANHIVIE ¥ YUHOHHIM NPH YEMY CE OJI/LEH:E He Jienn Ha rpyne. briok wacrasa ce
peannIyje ¥ pasHoHHLIE WK NPOU3BOAHOM NOrany. ¥ TOKY OCTBAPUBALA HACTARE Y GIIOKY OJE/LEHE CE JAENH HA Py ne
a0 10 yuenuka.
[penopyuenn Gpoj vacosa no Temama je chenehu:
*  ¥eojay TexHonordjy odpaae (4 waca)
+  Mepe GesdenHocTH H 30pasiba Ha paay (4 yaca)
* Texnonoruja obpane pesamem (30 yacora)
*  Vuupepsanue mawmne anarke (28 uacosa)
*  YBOoJ ¥y KOMOJYTEPCKH YNpaBbaHe MallliHe anatke (4 vaca TeopHjcke HacTage + 30 yacopa HacTage y GII0KY).
INpunukom peanu3auuje TeMa OCTIOHHTH CE HA MPEIiHAKA YUCHHKA H3 CKOMOTH|E W 34IITHTE MHBOTHE CPEIHHE,
TEXHHUKOT LPTalha, MallHHCKMX marepHjana, mexanuke. H3bop metona v obnuka pana 3a ceaky Temy oapehyje
HACTARHHK Y 32BHCHOCTH O/1 HACTARHMX CAJIpkaja, crocobHOCTH W noTpeda yueHHKA, MATEPH]ATHHX M IPYTHX YCII0BA.
Kopuerury sepOante MeTo1e (MeTo/1a YCMEHOT H3JIarakba H IHJATOMIKA METO/IA), METO/IE JEMOHCTPALM]E, TeRCTYAIHO-
wiaycTpaTiene merone. [penoreny o0IMUK pana cy gpoHTanHK, pajy IPYIH, Paj y napy, HHARBHAYAIHH PajL.

YII¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEEGHBAKBE YYEHHKA

V HACTARM OPH|EHTHCAHO] KA A0CTH3aKY HCXO/1A MPATE CE M BPEAHY]Y NPOLIEC HACTARE M Yuer:a, nocTuruyhia yueHuka
(NpoIyKTH yuera) U coneteenn pas. Hactauuk TpeGa KOHTHHYHPAHO 1 NPaTH HANPEIaKk YUYeHHKa, KOJH ce orfiena y
HAMHHY HA KOJH VMEHHLM NAPTHIHNKPAJY, KAKO NPHKYIULA]Y NOJATKE, KAKO apryMeHTY]y, eBAIYHPA]Y, A0KYMEHTY]Y
wra. [a 6w speanosarbe GUN0 00jeKTHBHO M ¥ PYHELRM yUed, NoTPedHO jé YCKNAIHTH HHBOE WCXOJA W HAYHHE
OLCHHBAMA.

CyMaTHBHO OLEHHBAILE je BPpeHOBake nocTurHyhia yuennka Ha kpajy ceaxe peanuzopane teme. CyMaTHBHE OLIEHE Ce
Ao0Hjajy H3 KOHTPOIHHX HITH MACMEHHX PAJOBA. TECTORA, YCMEHOT HCHTHRAE, CAMOCTANHHX HITH FPYIHHX pamiosa
VUEHHKA. ¥ MpOLECcY OUEHHBAA HACTABE ¥ ONOKY MOWEBHO J¢ KOPHCTHTH THEBHHK Pajia YYeHHKA.

Y (OpMATHBHOM BPEAHOBALY HACTABHHK OW Tpedano Aa NPoMOBHILE FPYIHH AHJAN0r, 1a KOPHCTH NHTamka aa o
TeHEePHCAO MOJATKE W3 JauKkHX HIOCjA. AMH H Ja NTOMOTHE pa3eo) haukux waeja, gaje yueHHLHMA NOBPaTHE HHOpPMaLH]e,
a noppatHe HHopMaLije To0HjeHe 01 Y4eHHKa KOPUCTH 14 TIPWIArOIH MoLyuaBake, oXpadpyje yueHHKe 1a OLewyjy
KBajAHTET CBOr paja. M3bop ucTpyMenTa 3a (JOPMAaTHEHO BPEHOBAILE 3ABHCH 0/1 BPCTE AKTHBHOCTH KOja ce BpeaHyje.
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Hazue npeamera: MEPEIBE H KOHTPOJIA KBAJIMTETA

1. OCTBAPHBAA OBPAZOBHO-BACIHHHTHOI PAJA - OBJIHLIHA H TPAJAIE

HACTABA
PA3PE]] Teopujcka Bexde Ipakruana | Hacrasay | IIPAKCA YKYIIHO
HacTapa HACTaBa oKy
11 35 35 0 0 0 70

Hanomena: y Tadeny je npHkasan rojuiimsn (oML 4acopa 3a CBAKH 0DIHK pajia

2. IIMJBEBH YUEHA:
L] CTH].IaH:ve 3Halkd O YI03H | 'SHﬂHaj}" TCXHHYKE KOHTPOJIC

3. HAZHUB H TPAJABE MOJIYJIA ITPEJIMETA

CTHIIAE 3HAMKA O METO/1aMA B TEXHHKAMAa ¥ OoCTBaApHBalLY KBAIIHTCTA NPOH3IR01a
PasBujamse cnocoOOHOCTH 32 MPHMEHY 3HAKBA 0 MEPEILY ¥ PAKCH

Paserjame occhaja 3a TauHOCT H3PANE PAIHHX [PEIMETA IPEMa TEXHHHKO] JOKYMCHTAIH]H
PazBHjaree OJrORBOPHOCTH 33 HARPIIABAE MOCTAR/BEHHX 3a/laTaKa

OcnocobihaBare 3a MEPEE H KOHTPOJIMCAE PAZIHHX MPEMeTa

Paszpen: Tpehn
Pen. HA3HMB MOJIYITA Tpajarse Mmoyna
op (4acosu)
1 (OCHOBH HHAYCTPHJCKE METPOIOTHje 12
5 Mepuna ¥ MEPHH HMHCTPYMEHTH 34 MCPCHS JIYIKHHE, Noioxkaja obIuka u 78
XpanagocTH
3 | Mepeme YyTIIORa Y paBHH W Haruda 14
4 KpanuTeT npoH3Boaa H OPraHu3alija KOHTPOIE KBATHTETA lo
HCXOOH
HA3SHUB MOIOYIIA | ITo zaepmeTky Mogyna yueHHK he 6utn y | KIBYUHH [MTOIMOBH CAIPAATA
CTaksY Ja:
e 00jACHH MOjaM | TOASTY METpooTHje | « (OMINTH TOJMOBH H TOIETA
» HABE/C OCHOBHE M H3IBEJCHE je/THHMIIS METPOJIOTH]E: OIIITA, HHIYCTPHjCKA
(S81) cicrema U 3aKOHCKA (TeraTHa) MeTpoIoTHja,
® HABC/IC MEPHE HHCTPYMEHTE H MEPHE meljyHapoHa MeTPONOMIKa
METO/Ie AKTHBHOCT
e KIacH(PHKYje eTAIOHE Je/IMHAIE o OcHorre n wireaene jenununne (SI)
OYAKHHE H YITIA Y PABHH cHCTEMA
» OUNTA BPE/IHOCTH BEJIMYMHE Ha o MepHH HHCTPYMEHTH W MEpHE
I\-ICpHHM HllC'lp}'MCEI'I'HMﬁ METOIC
()CHOBH & HABCC ]I(),'L('_‘J‘-\.‘ Ipﬂll]lel(ﬂ [IFIH I\:ESPEH-;)-' [ ] ni}}lﬁ.’]ﬂ MEPHHX METOIA H
HH}[}"U']T}H_]CKE (CHCTCMEI'FCKCT C:I}"Iaj”c H I'p}‘DC HIIC'Ip}"MCIIﬂ'I'&l‘ 34 !l-'[LJp(:Hm[,‘.r
. Tpelnke) o Knacudukammja eTanoHa jeMHALE
METPOTOTH|E i R - ra
e 00paj| pesyiTare MepeHna, JIYIKWHE H VITIa ¥ PABHH
o HaanexuocT v yTBphHBaHY
MCIIpﬂHIIUC'I'I‘i Mcpﬂilﬂ,
» MeTponolike KapakTepHCTHEE
MEPHHX HHCTPYMEHATA.
L] ]{El‘IHIT OYHTABHRA BPCIITHOCTH
BETHYIHE HA MEPHHM
HHCTPYMEHTHMA
o AHATOTHH H THTHTATHH MEPHH
CHCTEMH
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I'pemke m y3ponm nojase rpemaka
IpH MeperbY

Ilonena rpemmaka (cHCTEMaTCKe,
cIyyajHe U rpyoe Tpelkxe)

I'pannne nosepemha Mepetsa.
Obpana pesynrara Mepersa.
]IpUITHCH H Mepe O 3aIITHTH Ha PajTy

MepHiia H MEpPHH
MHCTPYMEHTH 3a
MEpEIBE JIyKHHE,
noJoxkaja o0IMKa 1
XpanaBocTH

Mepeme yrioga y
PaBHH W Haruba

uﬁjaclm HAYHHE MEPCH:d H KOHTPOJIC
ODJIHKA H IIUJ[(}Jl\'Hj.'d NOBEPUIHHA
npeaMeTa o0pajie

HaBele BPCTE MepHa dyKIHE
OIIHIIIE [IOCTYIIAK MEPEH:A H
KOHTPOIIHCARA TYKHHCKHX Mepa
H."!H]']l[ll'i MCPCH:C H KOII'I'pOJIHCﬂlI)C:
AVAHHCKHX MEpa., I]l!JIU}KEij'd W o0JIHKA
H XpanmasocTH

H3BEIE MEPEE MPEeIMETa PA3THUHTHX
00JTHKA H TOJIOWKA]a TTOMHYHHM
MEPHINMA PATHYHTHX THIIOBA,
l\-ICpIiH.X oncera " pﬁ.’!JlH‘-lH'l'H.X Kaca
TAYHOCTH

HIREJIE MEPEIhe PANTHIHTHX 00/IHKa
MHKPOMETPHMA 3a CIIO/BHA H
YHYTpalllha MEpPEiba

H3BEIE MEPELEe MAPATETHOCTH H
paBIIOC'l'H IIOBPIIIHIIH

HIBPLIH MEPCHE H KOHTPOITY
napaMeTapa 3ynidHHuEa, HEIBUja
HCITHTA TEOMETPH]CKE TIapaMeTpe
KOOPIHHATHHX MEPHHX MalIHHA
PYKYje MEPHHM AlaTHMa, IPHOOPOM H
OpeIMeToM paga

pClIIM [MOCTAB/BEHE 331aTKE llpCMﬂ.
'I'EXHH‘{I((}—']'EXH('JJIUII]E(l!j
JMOKYMEHTAITH]H

rpathuKH W3pazH 00nacT pacHNama
pe3yITara Mepera H

H3IBPIIN 00pagy pesyiaTaTa Meperba
NOMYILABA MEPHY TTHCTY H OLCILYje
BIIACTHTH pafl

NPEMCHHA NMpasHia OJIpiRaBaihd H
yumhersa anata v npubopa
NpHMER:Y|e Mepe 3AIITHTE HA PATY
4YBA H OJ(PKABA MEPHIIA

00jACHH HAYMHE MEpea YIIOBa ¥
paBHH W Haruda

HABCAC BPCTC MCPHJIA ¥TJ1a H Haruba
OIMHINE MOCTYITAK MCPCH VT H
naruba

KOPHCTH jeJHOCTPYKA MEPHIIa YTIa
(rpaHHYHA W TONEPAHIIH]CKA MEPHIIA
yI7a)

H."!HPIIIH MCPCH:C H KDII'I'pOJIHCﬂlI)C
¥rioBa

TMosena MepuiIa JIyKHHE IpeMa
KOHCTPYKIHOHHM KapakTepHCTHKaMa
W HAMCHH ! THTAHITAPAICITH IPanHYHa
MepHIa IViKHHE, TOIepaHIHjcKa
MEpHIIA

[MocTynak Mepera H KOHTPOIHCAbA
JIYIKHHCKHX Mepa

Buinectpyka MepHia 1y KHHe
(MepHna ca nprama, MepiIa ca
HOHH]YCOM, MHKPOMETPH H
KOMIIApaTopu).

Konetpykunone 1 MeTponomke
KapaKTepUCTHKE MEPHIIA JIYKHHE H
HHXOBA IPHMEHA 34 PasIHinTe
00IHKE B TONOWAje Mepemba
MeTposoLiKe KapaKTepHCTHKE |
IPHMEHA MEPHUX MAllHHA, MECPCH:-E H
KOHTPOJIA DapaMeTapa HaBoja
Meperse H KOHTpOIIA NapaMeTapa
I¥NMHaHHKa

Meroe Mepema u KoHTpose odinka
W IIOJIOHA]A TTOBPIIAHA MTPE/IMETa
obpane

Mepeme 1 KONTpOIA XpanaBocTH H
PaBHONPABHOCTH MOBPLIHHA
Meroje Meperka XpanasocTd 1
YpaBleHOCTH, NOBPLIHHA
HCIIH'I‘HH‘;IIBC I'COP.IC'FPHjCKHX
napamMeTapa KOOpIHHATHHX MEPHHX
MaluHa

O0paza 1 IPHKA3 pesynTaTa Mepemsa

JeaHoCTpyKa Mepiia VIia (rpannyHa
U TOICPAHIIH|CKA MEPHIIA YIIIA).
BHiecTpyka MepHIia yria
(MEXaHWYKH H ONITHYKH YTIIOMEDH)
TpuroHOMeTPHJCKE METO/IE MEPEHha
VI71a ¥ PaBHH (CHHYCHH M TAHTCHTHH
JICERHPH)

Jubene - Meperme vriaa nomohy
nubene, kpartke nubene,
VHHBep3aliHe, OKBHpHe nrbene ca
MHKPOMETAPCKHM BH]KOM,
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PYKYje MEPHHM alnaruma, npubopoM v
MPeTMETOM pajd

PETHH TTOCTARBEHE 3aJIATKE MIPEMa
TEXHHUKO-TEXHOOUIKO]
JIOKYMEHTALIH]H

HaBele MeTPOIOLIKE KapaKTepHCTHRe
W MoryhnocTd npamene nnbena
HAaRE/IE METOJIE HEMOCPEIHOT H
NOCPeIHOT MEPEa YI/Ia ¥ PABHH H
Haruba

MOMYHABA MEPHY THCTY H OLEHYje
BJIACTHTH pajt

MPHMEHH NPaRHIa OJpiKaBamka H
yuiherha Maniie, anara 1 npuiopa
NPHMER:Y]e MEPE 3aITHTE HA PaIy

KOHHITHIGHTHE W yraone aubesne,
METPOTONTKE KAPAKTEPHCTHKE H
npHMEHa Hoena

Mepeme yrna noMohy cnekrpoMeTpa
¢4 KOJIMMATOPOM, IIPHHIMIL PaJia,
METPONIOIIKE KapakTepHcTHRE H
]IpHMCTIa,,

MeTone nenocpennor U nocpeHOr
MepeH:a YITIa ¥ PABHH H Haruoa
[lparsbetbe HIBEUITAjA MEPHHX JIHCTA
KOHTpOTIE

Uypamke H 0/IpRABALE MEPHIIA

K‘BH.II].’I'I'ES'I' IIPUH'.‘IH.UJI,H
H OpPTaHH3AIIH]A
KOHTPOJIE KBATHTETA

nedUHULIE KBATHTET NIPOH3BOIA H
YTHIA]HE BEIIHYHHE HA THETORY
BPeIHOCT ¥ OpoLecy cTBaparka
HPOHIBO/A

PA3IHKYje MEpPHA Cpe/icTBa Ha
OCTBAPCHH KBAITHTCT KOIIC'I'p}-'T\’I[HjC_
H3pale Npou3BoIa

00jacHH TPOIIKOBE KBAIWTETA H
BHXOBY CTPYKTYPY (HEOMXOIHH H
IICIlD'l'pCﬁIIH 'IpOIIIKOIlH I(Iia.;lﬂ'lc'l'ﬁ)
,Jleltl]dHI’[II[E KBAJIHTET IMPOH3BOa
(cTanHapIu, TEXHOIONTKH TIOCTY A,
TEXHUYKH YCIOBH M JIPYTH YTHIAJHH
YHHHOLH HA KBAIHTET)

H3BPIIN OPTaHH3aIH]Y KOHTPOIIE
KBANMNUTETA ¥ Pa3IHUMTHM
HPOHIBOIHAM NPOLECHMA

l!ﬁjHCHH CTONPOLIEHTHY, CTATHCTHHKY
KOHTPOIIY KBAJTHTCT

H3BPIIN H300p CHCTEMA KOHTPOIE
KBaJINTETa

Mo3HAaje 3Ha4aj cmykOe KBATHTEeTa ’
II)CII}" MNOBEIAHOCT Ca OCTAIMM
(pyHKLH)aMa

HARE/IE 3a/IaTKe Crykbe KouTpone
KBAMHTETA

Jedunnunja KBanuTeTa NpoM3BOIa H
VTHIAjHE BEIHYHHE HA IETOBY
BPEIHOCT Y MPOLECY CTBaparba
IPOH3BO/IA

EKOHOMCKH JONPHHOC KBATHTETA.
VTHIA] KBAJTHTETA MEPHHX CPEICTARA
Ha OCTBapEHH KBAITHTET NPOH3BOIA
Kpamurer koHCTpYKIHje U KBAIHTET
uzpajae

TpOLIKOBH KBAIHTETA H HHXOBA
CTPYKTYpa (HEOMXOAHH H
HenoTpedHH TPOITKOBH KBAIIHTETH).
JoxymenTanuja kojom ce nedmanme
KBATHTET NPOH3BOJA (CTaHAapIH,
TEXHOJIOMIKH OCTYINH, TEXHHYKH
YCIOBH H APYTH YTHLAJHH YHHHOLH
1A KBAIHTET)

OOIMUM oprasu=alMje KOHTpome
KBAJIHTETA ¥ Pa3TAMHTHM
NPOH3BOIHAM IPOLIECHMA
CrolpolieHTHa H CTATHCTHYKA
KOHTpOJIa KBaTHTeTa

CTarHeTHHKA KOHTPOIIA IIPOHIBO/HOT
npoueca

Ilpeysumua craTneTHYKA KOHTPOJIA H
KapakTepPHCTHYHE KPHBE ¢4
MIAHOBMMA MPHjeMa

H1dop cHcrema KONTpOIIe KBAIHTETA
JajanM K 3Haqa) cnyxde Kpanurera u
IHEHA MOBEIAHOCT €A OCTAITHM
tyHKIHjaMa

OpranusaiHoHd oDJIHIH KOHTpolIe
KBanuTeTa y npeinysehuma

3agaun cay:xbe KOHTpole KBANHTETa
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YOYTCTBO 3A IHJAKTHYKO-METOAUYKO OCTBAPHBAILE ITPOI'PAMA

]]E‘l IlD'—lC'l'I{}' CBAKOI }10,'];}’“3 j"‘-J.CIIHI(C }'HDTHIE‘I'J.'H Cd HH/BEBHMA H HCXOIHMA HacTase, OJIHOCHO }"'—lClba.. ILIAHOM
pajia M HAYHHHMA ollewHBamka. [Tpenver ce peanuiyje kKpo3 Teopdjeky Hactasy M pexcOe. TeopHjcka HacTapa
ce OC"I‘Hapij }- )"'ﬂlUITHIIH, BC}KGC co pc'd..ll'ﬂ'l's}"j}' }' ;Taﬁopa]‘{)p“jﬁ_ ]}:;U[I{{)'FIHI[H HIIH I[pUHSB{)}LHOM ]I{)I’UEI}',
Onememne ce IeMH Ha rpyne 10 15 yueHHKa NpHIHKOM peatHzamuje pemOn. [Ipemopyka v opranuzanujn
HACTABE j€ JIA CC HAM3MEHHYHO 110 HE/IE/LAMa PealH3yje JIBOYAC TEOPH|CKE HACTARE, OJIHOCHO JBOYAC BEKOH.
[MpunHKkoM peannsanije MOIyIa OCTOHHTH Ce Ha TIPE3HAA YUSHHKA W3 MaTeMaTHKe, (JH3MKe, MAlTHHCKHX
eneMeHATA, TPaKTHYHE HACTaBe, TexHonoruje obpane. Hactapuuk mpumpema notpedie eneMenTe 3a peixdy,
JIEMOHCTPHPA PaJl €2 MEPHHM HHCTPYMEHTHMA, HPATH PAJi YUCHHKA HA PAJHOM MECTY H YKA3Yje HA Ipeluke
IIPP‘I pd,'@ PHJIHE FA04TKS BESHBATH 34 E(UHI\T]E']'H}" MHIIIHHCI(}" ]IPHI\'C"V.

IMpenopyka je J1a ce kpo3 Bexde HAPAIe YeTHPH MEPHE JIMCTE 34 PAjHE MPE/METE PATHYHTE CIIOKEHOCTH |
H3IBPIIH MEPEHE PATHHX IPEIMETH.

H3bop merona u obimka paja 3a cBaky Moyl ojipelyje HACTABHHK Y 3aBHCHOCTH O/ HACTABHMX Cajipikaja,
crnocobHOCTH H moTpeda YYeHHKA, MATEPHjATHHX H APYIHX yenosa. KopueTute seplanne MeTone (MeToga
}'CMCIIOY H3Jlarama M JlHja.ZlOlllKa MC'I'O,'[a)._ METO/1C JlC}IOlIC'l'paIlHjCJ. 'l'CKC'l'}'ﬂJIlIO—HJI)‘C'l'pﬂ'l'PI].‘-lIC METONS.
IMpeanoxenn obIHIH paia ¢y PPOHTAIHH, Pajly IPYIH, Pajl Yy NApy. HHIAHBHIYAIHH pajl.

YI¥TCTBO 3A ®OPMATHBHO H CYMATHBHO OUEIBUBAILE YUEHHKA

VY HacTaBH OpHjeHTHCAHO] Ka MOCTH3aIbY HCXO0Ja MPATe ce H BpeIHY|y Npolec HACTABE H y4era, MocTHIHYha
YUEHHKA ([IPOJIYKTH VUCH:a) U concTreHd pal. Hacrapnuk Tpeda KOHTHHYHPAHO Ja NPATH HANPE/aK YUCHHKA,
KOJH Ce OIfe/la ¥ HAYHHY Ha KOJH YYEHHIH NMapTHIMITHPA]Y, KaKo NPHKYIUBA]Y MOMATKE, KAKO apryMeHTyjy,
eBANTYHPA]y. JOKYMenTyjy uril. Jla 0u spesnopame Ouao objexrusno v y GyHknmMjn yuema, norpedno je
YCKIaIHTH HHBOE HCXOIA W HAYMHE OLEHHEARA,

CyMaTHBHO OICHHBAILE j& BpeanoBake nocTHrHylia yaeHmKka Ha Kpajy csaxe peanniosane teme. CyMaTHBHE
oleHe ce 1o0Hjajy B3 KOHTPOIHHX HITH MHCMEHHX panosa, NIaHa Meperba (MepHHX THCTH), TECTOBA, YCMEHOT
HCHHTHEALA, CAMOCTATHHX HITH I'PYIHHUX PajloBa VHCHHEA.

Y Ill(}pMﬂ'l'HBHl]M BpeHOBAkY HACTABHHK OH 'IT)S(-—}LU[(} Jd TIPpOMOBHIIE I'PYITHH ,'U-Ij.'-.l.']l]l'., Ad KOPHETH NMHTaHd
J1a OF TEHEPHCA0 MOJATKE W3 HauKnx Hi1eja, i H 1A IIOMOTHE pa3Bo] hadkux nieja, 1aje yMeHHIMA NOBPATHE
uHpopManHje, & nospatHe HHpOpPManHje noOHjeHe 04 yYEHHKAa KOPHCTH Ja TIPHIATOIH TOMYJYABAE,
oxpadpyje VUCHHKE Jia OlCHY]Y KBanHTET cBor paia. M3bop uucTpyMeHnTta 3a (OpMaTHBHO BpE/IHOBAMLE
3ABHCH O] BPCTE AKTHBHOCTH KOja cé BpeIHy|e.
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Hasns npeamvera: MOAEJHPAILE MAIHHHCKHX EJJEMEHATA H KOHCTPYKIIHJA

1. OCTBAPHBAA OBPAZJOBHO-BACIIHTHOI PAJA - OBJIHIHA H TPAJAILE

Y rabenama je npaKazad roJMIIERH (HOH HacoBa 3a cBakd 0DIHEK paja

1.1.

MPEMA ILTAHY H IPOTPAMY HACTABE H YUEIbA!

HACTABA
PA3PE]] Teopujcka Bewbe [lpakTHuna Hacrasa y TPAKCA YKYTIHO
HACTABA HacTaBa Bnoxy
I 0 105 0 0 105

1 . .
[MonpazyMesa peannsali]y HacTane Kpos TEOPHJCKY HAcTasy, newde, NPaKTHYHY HAcTasy W HacTasy v Onoky

1.2.  TIPEMA ILTAHY M [IPOTPAMY HACTABE M YYEIA KAJIA CE PEAJIU3YJE 11O
JIY AJTHOM MOJIEJTY 2

HACTABA
YYEH:E KPO3
PA3PE]] Teopujcxa Bexche Ipakriuna Hacrasa y YKYIIHO
HACTARA Hacrasa OuoKky
11 0 0 0 0 105

*YKOJIMKO CE IPOrpaM pealizyje 10 JAVaIHOM MOJIEny
* [NoTpebHo je na IKOTa H MOCI0JABAll JeTA/FHO HCIUTAHIPAjY H YTBPAE MECTO H HAYHH Peanu3almje

HCXO04,

H YHECY HX ¥ IIUIdH pealli3alije Y4emha Kpos paj

2. IH/LEBH YUEIA:
Ycpajame 3Haba W BEIITHHA HEONIXOIHHX 3a NPaKTHYHY IPHMEHY NPHIHKOM KOHCTPYHCama H

MOJICITHPaka Kako CJICMCHATA Tako H KOIIC'I'p}-'KIlHja

Ocnoco0bapake YUeHHKA 34 KDDHH.IhC]LC CTAHOAPOHHX H MPENOpPYHUCHHX BPECOIHOCTH H BCIHYHHA

w2 Tabiuna, rpadukona v mjarpama

Objennmaparke 3HAKA U3 MAITHHCKHX eJleMeHaTa, TeXHonoruje odpane 0 koMmnjyrepcke rpafuke

3. HAZHB H TPAJAILE MOJIYJIA IIPEJMETA

Pazpen: Tpehn
Pen. HA3HWB MOJIYITA Tpajarse Mmojyna
op (4acoBH)
1. | IlpuHunn mooennpama 51
2. Mojennpatbe HeCTaHIAPIHHX MALIHHCKHX Je10Ba 24
3. | Moznenupame cKIONOBA U KOHCTPYKIMjA 15
4. ['eHepHCcame TEXHHYKE TOKYMEHTALH]e 15
HA3IUB MOJIYJIA HMCXOH KIbYYHH [MOJMOBH CAJIPHAIA
[To 3appmeTky Mooyaa yueHHK he DHTH ¥
CTamY ja:
Tpunnmn ® KOPHCTH npodmiine Momene u o [Tpodmnaa Monenn (H3BIaaeHe,
MOJIEIHpAILA NpeceuHe MoIene POTALH]aA) H MPECEUHH MOIETH
« Haseae ocHobHe Boolean onepanmije e Ocnosne Boolean onepanmje nan
HaJl MOJETHMA MoJeTHMa (YHH|a, pasIHKa |
o jgepunmme Tancke gopwme (Feature) n npecex)
HHXOBE [apaMeTpe e JledmHuIM]a THICKHX (hOpMH
® KOPHCTH TEOMETPHjCKEe THICKE dopme (Feature) 1 iHXOBH NapaMETpH
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Mogenupame
HECTaHJapIHHX
MAIMMHAHCEWX JICJTORA

KopHeTH THICKS Gopme 3a neenany
HAArpaimy

HABEIIC TEXHOIOIIKE THIICKE CbOpMC
KOPHCTH CIIOMKCHE THIICKS []JO}JMC
KOPHCTH TEXHHKY KPEHPatha JIHMEHHX
Aenosa

pazymMe 3Haua) TeXHHKES THERISH:A
(HeCTHHT)

OIHIIE MPHHLHIE CaBHjﬂ}ba JHMAa H
pall npece ca IYMEHHM jacTyKOM
KOPHCTH TEXHHEY KpCHpama NaTpHLe
u Matpune (mold)

CAMOCTAITHO MOJIEITHPA CTe3HH alaT |
npudop koju ce kopuerd wa CNC
MalTHHaMa

KOPHCTH TEXHHKE KOHBEP3H|E MoJIena
v apyre qopmarte

H3IBCOC MOOCIHPaH¢ HECTaHIapIHHX
MAlIHHCKHX e/ 1084 H odJIHKa

® HIBCIC MOJCITHDARE JTHBCHHX UGJIHK‘;I
* H3IBCIC MOOCTHPARS KOBAHHX o0mHKa
® H3BC/IC MOJIC/IHpaH.C KaJIviia 3a

nuBewe nod nputackom (MOLD-
CAVITY)

H3BE/Ie MOJIENTHparse rpoLeca
caeHjama JuMoba (Sheet metal)

s [‘comerpujcke THnCke opme:
3a00/beHa HBHUA (3a00/bEHA jenHa
HIIH BHIIIE HBHILA, 3200/beHa HBHIA
KOHCTAHTHHM H NPOMEHEHBUM
painjycom, 3a00/peHa HBKILA
KPY#HO, eJIHITHYHO H CIIOMEHD),
FAKOIEHA HBHIA (K{)TIC']'&TI’I“[IUM
MPOMEHTBHBOM ,."[}"}I{HHOM:I,
TAHKO3HIHH €JICMECHTH
(KOHCTAHTHE H IPOMCHILHBE
neOBHHE 3HIa)

o Tuncke dopme 3a ueenany
HAJIr pajiFsy

o Texnonomke THICKE QopMe: pynie.
OTBOPH, THBAYH H IP. YIJIOBH, HABO]
H #ILCO0OBH

« Cnomene THOcke GopMe (CKyI
BHLIE FEOMETPH]CKHX H
TEXHOIOIKHY THITCKHX (IIUPM H)

o JledMHAnAIH]a IEI0BA KOJH HACTE]Y
CABH]AEEM JTHMA H BHX0BO
pazeHjame ¥ 21 hopmy

« Yrnaname 2D dopme v ctangapane
JHMen3nje nomy(adpukara ca
MAKCHMAJITHHM MCK[}pMI]lhﬂJ—h&:M
{(necThnr)

e Monenupame anaTHuX hopmu vy
IMPOIIECHMA CaBHjaka IHMA HA
pecamMa ca IYMCHHM jacTyKOM

« Mogenupame naTpuLe ¥ MaTpHLE ¥
IlpUl[CCHMﬂ ﬁpld'_il'ﬂ.[hﬂ MNIacTHEE H
IUIACTHYHHX ElpyBeTa

o Monemapa creznu nprbop, pajaHn
CTO, CTEre H OCTAMH NpHOOP KOjH ce
KOpUCTH ¥ uipaau aciora na CNC
MAIIHHAMA

= Konpepauja Mojiena y cranjiapiie
thopmare 3a pasmeny tHna [GS,

STEP, 3D PDF, STL

. MO,E[CJ]HPH.]LC HECTaHOapIdHHX

MEAITHHCKHX Je10Ba

JIupenn u Kosann obIHIH

DopMupamke IYIUBHHE KATYIIA

MOLD -CAVITY

» [lponec caprjama THMOBA

s Sheel meial (IpojeKTOBAE JCIOBA
OJ1 lTHMa)

Mogenupatse
CEIIOMOBA H
KOHCTPYKIIH]a

H3BEJIE MOJIE]IHPALE Clajarba
eJleMeHaTa y CKion

KOPHCTH 6213}" CTAHJEPAHAX CIICMCHATA

o llpHHIKI cigjarka eneMeHara y
CKITOI: Clen/BHBAE MOBPIIMHA,
MMOPABHARAILE TTOBPIIHHA HBHIIA H
TEMEHd, CA0CHa CKIanama, yMeTarma
H 3ﬂBOjIIH CIIOjCBH._ meMa MOHTAaKE

12. aBrycr 2020.
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o Kopumfieme cranaapannx taza
T€KAjeBd, CTIOjHILA, KOHCTPYKLH]ja

I'enepucame o OpMHpA PAMOHWYKH H CKJIOTIHH o Dopmupame paTHOHHYKHX |

TEXHHYKE LIPTEK Ha OCHOBY MOJIENA, IPECEKa H CKIIOMHHUX LPTEKA HA OCHOBY

IOKYMeHTALH]e nornesa MOJIENA, NPECEIH H NOTTIEN
* H3BPILIH TeHEePHCAILE CACTABHHLIE « ['eHepHcame cacTaBHHIIE

¥YI¥TCTBO 3A THIAKTHYKO-METOIHYKO OCTBAPHBAILE ITIPOT'PAMA

Ha nowerky cpakor mMoayia YHEHHKE YTIO3HATH ¢4 LH/LEBHMA W HCXOAMMAa HACTARE, OJIHOCHO Y4€ibd, TUIAHOM pana H
HAYHHHMA OLCHHBAFbE.

Ipeamer ce peanuzyje Kpoz Bewbe v padyHapekom kaOudery. [IpunuKoM ocTRapHBaka NpoOrpaMa oJe/berse Ce JeTH
Ha rpyne 1o |5 yuennka.

VY ToKy peanMiauMje MOIYIA OCTOHHTH CE HA MPEI3HAKA VHEHHKA W3 TEXHHHUKOT LpPTaka, KOMIMjyTepcke rpadmke,
MALIHHCKHX efleMEHaTa, TeXHoIorije MawMecke obpane. HacrasHuk npunpema notpebHe enemeHTe 3a Beikdy,
JAEMOHCTPHPA Pajl HA PAYYHAPY. NPATH PAjJ YMEHHKA HA PAJIHOM MECTY M YKazyje Ha rpelike npu paay. PanHe zanarke
BEIMBATH 38 KOHKPETHY MALIMHCKY MPaKcy.

Mpunukom peanusamije Moayna IpuAnomn mogeanpara yucHHIH Tpela Ta ypane Aa NpojekTHA 3ajaTaka:

1. lpopa4yH U MOZENHpake jeIHOT MAIIHHCKOT ENEMEHTA (HIp. BpaTHIA)

2. Mo,.u,‘_uupall.t.‘ 330aT0r MALMHCKOD CEAONa 8 NOTNYHHUM WAH JEHMHYHHM NPOPauyHOoM KOjH Caapm; n.J.rl_jm:,
kyhMIWTE, POTAUHOHH MAIIHHCKH €1EMEHT, HIIH HEeKH JPYTH MALIHHCKH CTAHTAPIHH HIH HECTAHJAPIHH €IeMEHT.
Mpunukom peanuszaumje Monyia Moaeanpaie HeCTAHAAPAHHX MAIIMHCKUX J€/10B3a YUeHHIH TpeDa 1a ypajie aBa
NpPojeKTHA 33/1aTaKa:

1. Mojennparse jeqHor HecTaHaapAHOT MALIMHCKOT eNeMeHTa (HNp. 0THBKA)

2. Monenupase 3a1aTor anata ckiona 3a AodHjame 0JUTHBKA KOJH calp:xH: BHIKe, KyhHiuTe, poTalHoHH MAallHHCKH
ENEMEHT, MITH HEKH JIPYTH MALIHHCKH CTARMAPIHH HITH HECTAHIAP/IHH ENEMENT.,

Y okBHPY NPOJERTHHX 320aTaKa NOTPEOHO J& PeHEPHCATH M TEXHHUKY NOKYMEHTALM]Y (CKIONHK upTes 1 Dap jenan
PAIHOHHYKH LPTEH).

HsGop merona w olnwka pana 3a ceaki Moayn ofpeljvje HACTARHWK ¥ 3aBHCHOCTH OJ1 HACTABHHX cafipaaja, cnoco0HoCTH
H notpela yHeHHKA, MATEPHJATHHX H ApYrUx yenoea. KopueTutr BepbanHe MeToge (METOZA YVCMECHOT M3Narama H
,.l,ujauolmca METONA). MeTojle .ilCM{}HC'I‘paI[MjC, TEKCTYANHO-HIVCTPATHBHE METOAE, METole ||p0jc|cr|mx 3a1aTaKa.
Mpeanomxeny obaMuK paia cy GPOHTANHK, Ppaj y rPynu, Ppaj v napy, HHAHBHIAVAIHH pajlL

VKoIMKO ¢ nporpaM peajnsyje no IyaJHoM MoLeay notpebHo je Ia WKeAa | Nocnojapal AeTa/kHO HCITaH|pajy
W YTBPAE MECTO H HAUWH peanH3allHje HCXOOa, H YHECY HX ¥ TTaH peanusalHje yuewa kpos pan. [penopyka je ma ce
YHEHE KPO3 Pajl PEATHIYJE NPUMEHOM CABPEMEHE PAYYHAPCKE OonpemMe W oarosapajyfinx KOMMjyTepekux nporpama.
Monenupame npoleca capHjamba nuMoea (Sheet metal) yexknanumi ca norpebava u MoryhHOCTHMA KOMIaHHJE ¥ KOjoj
CE peanH3yje Vuere Kpos pal.

YIOYTCTBO 3A POPMATHBHO H CYMATHBHO OLEILHBAILE YYEHHKA

Y HacTABM OPMJEHTHCAHO] KA A0CTH3AMY HCXO0/a MPATE Ce W BPEAHY]Y NPOLIEC HACTABE W Yuersa, nocruriyha yuenuka
(npoaykTH yuema) u concreenu paji. Hacrapuuk Tpefa KOHTHHYHPAHO N3 NPATH HANPEAK YYEHHKA, KOJH Ce Ornena y
HAUHHY Ha KOjH YUEHWIH NAPTHIHIHPA]Y, KAKO TPHKVIUBA]Y MOJATKE, KAKO apryMEHTY)Y. CRANYHPAjY. TOKYMEHTY]Y
uTa. Ja oum BpennoRamke OHNO ODJEKTHEHO W V QYHKIHH yuelkd, MOTPedHO jé YCKNAAHTH HHEOE MCXOI4 H HauMHHe
OLEHHBARA.

CyMaTHRHO OlIEHHEBAE j¢ BPeTHORAE NOCTHTHYhA YUeHHKA HA Kpajy cRake peanniopaHe Teme. CyMaTHBHE OlEHE ce
N0GHJAJY M3 KOHTPOIHHX WIH NHMCMEHHX PAN0BA, TECTOBA, YCMEHOT HCMHTHBAA, CAMOCTAIHMX HIH FPYITHHX panoBa
YUCHHKA.

V (hopMATHEHOM BpeIHOBAHY HACTABHHK OM Tpebano Ia NpOMOBMIIC TPYIHH OMJANOT, 44 KOPHCTH MHTARA Ja O
reHepHcac noaaTre 3 Haukux nieja. and v ia noMorae paseo) haukux wngja, naje yuenniimma nosparne uudopmaiimje,
a noepartHe HHopMalKje A00HjeHE 0] YHEHHKA KOPHCTH 1A NPHIAro/Id nojay4aeatse, oxpabpyje yMeHHKe 1a OLeHsYjy
KEAAHTET CROI pajia. H?.ﬁop HHCTPYMEHTA 348 E]J-Op.ua'l HBHO BPEAHOBAHE 3ABHCH O/l BPCTE AKTHBRHOCTH mja ce HpC.‘UI}'jC.
H3Bop uHeTpyMeHTa 3a JOPMATHEHO BPEIHOBALE 3ABHCH O BPCTE AKTHBHOCTH Koja ce BpeaHyje. Kana je y nurtamy
W3paja NPojeKTHOT 3a1aTKa MOMKe ce IPUMEHNTH Hek HeTa” ¥ KOjoj ¢y NpHKa3aHd HHBOH nocTHrayha yyeHHka ca
MOKAIATE/LMMA HCIYILEHOCTH, A HACTABHHUK TPeba /12 03HAYM NOKA3aTe b KOJM 0/IF0BAPA NOHALIALY YUEHHKA,
YVKoMKO ce nporpaM peaamiyje mo yaaHoM MOIENY HACTABHHE MHCTPYKTOP NpoBepaBa Ja [IW jé nocnoaaeai
MIRPUIHO TPOLIEHY PH3HKA HA pPaJHOM MeCTY Ha KOME paje MIAAH H Ja IH je W3Beo YBOAHY 00YKY MJagHX o
GesbenHocTH W 3IPaBiby Ha pajy.
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Hazus npeamera: TEXHOJIOI'HJA 3A KOMIIJYTEPCKH YITPAB/bAHE MAIUHHE

1. OCTBAPHBAA OBPAZOBHO-BACIHHHTHOI PAJA - OBJIHLIHA H TPAJAIE

HACTABA
PA3PE]] Teopujcka Bexde Ipakruana | Hacrasay | IIPAKCA YKYIIHO
HacTapa HACTaBa oKy
11 70 70 0 0 0 140

Hanomena: y Tadeny je npHkasan rojuiimsn (oML 4acopa 3a CBAKH 0DIHK pajia

2. IH/bEBH YUEHA:
o CTHIame 3Hama 0 caBPeMeHHM 00paJIHHM CHCTEMHMA, lHXOBO] YI03H Y TIPOIECY MalllHHCKe
obpane
o CTHLAe 3HAKA 0 CABPEeMeHHM TeXHOTOTH]aMA
o  CrHNAE 3HAKA H BEIITHHA 33 IPHMEHY KOMITYTEPCKH YIIPABILAHHN 00paIHHX CHOTEMA

KOMIT]YTEPCKH YITPABLAHHX 00pajIHuX cHeTeMa

3. HAZHUB H TPAJABE MOJIYJIA ITPEJIMETA

Pazpen: Tpehn
Pen. HA3HWB MOJIYITA Tpajame Mmomyna
op (4acoBH)
1. | lpunpemin, KBAIHTET H TAYHOCT 00paje 8
2. | KunemaTHKka B €IEMEHTH TIPOIEca pe3arba 16
3. | KoMnjyTepekn ynpae/baHi CHCTEM 3a 00pay pesamkeM 20
4 Amatu # npudopH 33 KOMOjYTEPCKH yNpasbaHe obpanHe cHeTeMe 3a obpady 24
pezarmem
5. | IlpojexToBame TEXHONOIIKHX MpPoLEca 33 KOMIYTEPCKH YIIPAaB/baHe MallnHe 32
6. | KoMmjyTepckn ynpae/baHi CHCTEM 34 00pamy neopMucamenm 10
; Komijyrepckn yupae/band obpaiHu CHCTEMH 23 HEKOHBEHIMOHAIHE METO/IE 19
’ ofpage
8. | KoMnjyTepckn ylpar/kaHe MEpHe MAIHHE 10
9. | llepenekTHBe pasBoja v 1a/ka IPHMEHA KOMITjY TEPCKH YIPAB/BAHHX MAIIHHA 8

HNCXOIN
[To saBpmerky Mojyia yueHuK he
OMTH ¥ cTamy 1a:

HA3HB MOJIYJIA KIBYYHH [TOIMOBH CAJIPACATA

[punpemim, * PAIHKYje BPCTE ONepanmja, « Onepauja, 3axXBat, Nponas.
KBAJIHTET H TAYHOCT jaxsara. npojiasa L] I[pMIIpCMﬁK H BpCTE NpHOPEMaKa
obpase e HaBesle KPHTEPHjYMe KOJH YTHHY Ha | « KpHTepHjyMH KOjH YTHYY Ha nabop
H300pP BPCTE NIPHIPEMaKa BPCTE TIPHIPEMAKE
« TIO3HAjE MPETXOaHY obpamy o [Tpetxoana obpana npunpemMaka
IpHIPEMAaKa « Jlonanu 3a ofpasy: oCHOBHE

* pasHKYje JoJaTke 3a obpaay
* HABEIE MojaM U 3HAYA] KBATHTETa

nedHHALMe, BeNMUHHA JOJATKA H
VTHIIAJHH (PAKTOPH

0Ddpaje NoBpIIHHE o Ilojam u 3Haua) KBANHTETA

e HaBelle Bedy HiMely KpaiuTera 0 o [lojam kKeanuTeTa 00paie NOBPIIHHE,
metone obpaje Besa wiMehy KBanuTeTa u MeToje

« HABEIE MojaM TAYHOCTH oDpane. o0pane

TAYHOCT MEpa. Ta4HocT 00JIHKA. L] lloja.w Ta4HOCTH OGDEJIC, TAYHOCT
TA4YHOCT 1']0:[(])1{313 Mepa, TAHHOCT 0bNHKA, TAYHOCT
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Hasesne rpemke odpase. oCHOBHE
Y3POKe H METO/IE MOCTH3AbA
TAMHOCTH W KBAIMTETA 00paje
pasIHKYje T03BOBEHA OOCTY A ¥
npouecy obpasie

00JACHH YTHIE] KOMITYTEPCKH
VIPaRBAHHN MallTHHa Hd KBATHTCT
obpane

objacHH YTHIIA] YIPaB/baAUKe
JE/THHHLIE, TOTOHCKOT H MEPHOT
CHCTeMA Ha KBATHTET o0pane

nonowKaja

[Mpemke ofpane, OCHOBHH Y30PIH H
METOJIE MOCTH3AhA TAYHOCTH H
KBAMHTETa obpane

Jl03B0JLEHA OJICTY AR Y [IPOLECY
olpane paau obesbelerwsa: HenpapHe
dyHKIHje IPOH3IBOIA. 3AMEHIBHBOCTH
JETI0BA, IAKE H JeIHOCTABHE MOHTAMKE
Ho3Bo/beHa oncTynaka THMEH3H]a
Jlo3BOJBEHA OJICTYIAA TEOMETPH]CKOT
o0nHKa

JIO3BOILEHA OJICTYTIAK:A [IApaMETapa
NOBPLIHHA

HUSJH)JhL‘-'ITﬂ QJETYAhD KRAJTHTCTA
MOBPIINHE

Y THIIA] KOMIjYTEPCKH YIPABIEAHHX
MALIHHA Ha KBAUTET 0Dpaie

VTHIE] YIPARBAYKE jeIMHIIE,
MOTOHCKODI H MEPHOTI" CHCTEMA Ha
KBaymTeT obpane

Kunemartnka u
€MeMEeHTH MpoLeca
pesamba

00JaCHH NPHHIMIE Pe3atha
Dﬁj‘dCTIH KHHECMATHKY H CIICMCHTC
npoueca peama

objachu riasHe haxkTope obpane
pezamenm

objacHu TONIOTHH OHIAHE H
TEMIEPaType NpH pesamy
objacHn nocTojanoct 1 xabame
aaTa IPHIMKOM Pe3arba
objacHH eneMeHTe reoMeTpHje
anara M YTHI@A] TeOMETPHje anara
Ha MPOLIEc 00Pane pesameM

ojpejn pexum o0paje crpyramem,

FIIOJJdHEM ., i—)_\-'[IIEH-;E'M H ﬁp}'luemem
I[pHML’IIH (TII’I‘HMH'SaI[Hj}' ]:IE}KH.\-TH
obpane

TTpHHLIHIK pe3ara, Pe3Hd KIHH, Koco
H OPTOTOHMITHO Ppe3arbe, OCHOBHA
KHHEMAaTHKA H eleMeHTH Mpolleca
pesama

I'mapan (hakTopH obpage pezame,
Op3HHE ¥ 30HH pe3ama, CHIIC pe3ara,
CHara pe3akd M CTelcH P{CK[]pHI]lhﬂ[—hﬂ
Tonmornn Gunane 1 TeMnepaType npu
pesamy

XKabame anata  MocTojaHoCcT
['eomeTpija anara, craTHUKa
reoMeTpHja, KHHEMATHYKA TEeOMEeTpHja,
VTHIA] reOMETPHjE A1aTa Ha HpoLec
obpaje pelamem

Pescnm obpane. nedununmja, viumnajam
thaxTopu, oapehuBame 1 H300p Kopaka.,
oapehusame u uzbop Gpoja obpraja,
Opoj nponaza, (MPHMEPH CTPYTaba,
riojamka, Oyuemna 1 Opyuesa)
OnTeMH3aMja pescima obpaje.

Kommjyrepekn
VIPABRAHE CHCTEM 3a
obpamy pesameM

HABE/IC TEXHHYKE KAPAKTEPHCTHKS
KOMIT Y TEPCKH YTIPARIBAHHX
obpanHux cHeTeMa

OITHIIE FEOMETPH]CKH CHCTEM,
PagHH OPOCTOP H KOOPIHHATHH
CHCTEM

0DJaCHH KHHEMATHYKH CHCTEM H
VIPABRIBALE TIIABHHM H HOMORHHM
KPETAmEM KOMITJYTEPCKH
VIpaB/baAHHX MALITHHA

IIO3IIajC CHEPICTCKH H ITOIOHCKH
CHCTEM KOMIIj¥TePCKH YIPaBLAHIX
MALTHHA

OIHIIIE CHCTEM MaHHIMynaluje
AJIATHMA H TIPHIPEMIIMMA KOJL

TexHH4Ke KapakTepHCTHEE
KOMITYTEPCKH YIIPARIBAHHX 00pajinux
CHCTEMA

I'eOMETPH]CKH CHCTEM, PajTHH IPOCTOD
H KOOPIHHATHH CHCTEM

KupeMaTHIKl CHCTEM H YIPARbALE
IIABHAM H NOMONHHM KpeTameM
KOMITJYTEPCKH YIPARBAHHX MAITTHHA
EHEpreTeKH W IIOTOHCKH CHCTEM
KOMITJYTEPCKH YIPABBAHHX MALTHHA
Cucrem MallHII}'JIaIlI"IjC allaTiMa H
IPHIPEMITHMA KO KOMITjYTepCKH
VIPABRBAHUX MALIHHA

Yipapibadka jeIHHHIA H
KOMYHHKAITHOHO HHPOPMATTHOHH
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KOMIT] Y TEPCKH YTTPARIBAHHX
MAIITHHA

objacHH KapaKTepHCTHKE
VIPAaBLAYKE jeIHHHLE H
KOMYHHUKAHOHO HHPOPMAIHOHOT
CHCTEMA KOMITj Y TEPCKH
}'TIP‘(II!,'BEHIHX MAITHHDL

HABEE MOKA3ATE HE KBATHTETA
KOMITj ¥ TEPCKH YIIPABBAHHX
obpajHux cHeTeMa

OTIHIIIE KAPAKTEPHCTHKE
KOMILYTEPCKH YIIPABBAHHX
CTpYroBa

OTIHIIE KAPAKTEPHCTHRE
KMMjYTEPCKH VIIPARBAHHY
raoiaiHIa

OTHLIE KAPAKTEPHCTHKE

KOMIL] Y TEPCKH YIIPAB/BAHHX
OyimIHIa

objacHH KapaKTePHCTHKE W HAYMHH
pana 00pagHOT LEHTPA,
KOMITYTEPCKH YIIPABILAHE
Gpycunnie

objacHH HAMEHY W MOJEITY
KOMIT] Y TEPCKH YIPARBaHHX
0BpaIHIX CHCTEMA 3a H3PaIy
03v0/bemha

CHCTEM KOMIIJYTCPCKH Y IPAB/LAHHX
MallTHHa

[lokazaTe/bH KBAIHTETA KOMITYTEPCKH
VIPABBAHUX 0OPaIHHX CHCTEMA,
reoMETPHjCKA H KHHEMATCKA TadHOCT,
CTATHYKA KPYTOCT, IHHAMHYKA KPYTOCT
u crabunroct, xabame, Oyka n
moy31anocT

KoMmjyTepckn yIpaBJbaHH CTPYTOBH
Komnjyrepexn yrpasibane IIojalHIe
KoMmjyTepcks yopapbaie OV IIHTHIE
OBpaiHH HEHTPH, KOMILY TEPCKH
yrpae/baHe OpyCHITHLE

KoMmjyrepekn ynpasibanu odpam
CHCTEMH 3d H3pamy 03v0iherba
(HameHa, 1o/Ielia, OCHOBHE ONepaltje u
JAXBATH, CTPYKTYpPA H
KapakTepHCTHHHH [IPHMEPH)

Anarn w npudopn 3a
KOMII|YTEPCKH
yrpaBibaHe o0panHe
cHeTeMe 3a odpajty
pezameM

[IpojexToBame
TEXHOJIOIMIEHX

I]p(}] leca 3a
KOMIT) Y TEPCKH
YIPaB/bAHE MAITHHE

HABEJIE OCHORHE KAPAKTCPHCTHRE,
HPHMEHY H TOJIEIY alata v
npudopa

HABE/IE anare 3a 00pajiy pezameM
OIHIIE ANATEe KOjH ¢ KOPHCTE TIPH
oDpaiy CTpyYramkeM, IIoIaheM H
OyiemhemM

oljacHH cHCTEME Pe3HHX alaTa 33
KOMIT|yTEPCKH YIpaBbaHe o0paaHe
cHeTeME

HaBeae npudope, cTesHe npubope,
CHCTEME MPUDOPA 33 KOMILYTEPCKH
VipaBkaHe (}Gpﬂ,‘LHE CHCTEME
nosnaje ypehaje w npudope 3a
MOICIABALE AT4Ta 38
KOMII|YTEPCKH YIPABBAHE MALTHHE
H3BE/IE NO/ICIIABALE ANIATA 34
KOMITjYTEPCKH YIpaBbade odpaiHe
cHeTeME

OIMHIIE KOHCTPYKIHOHY
OOKYMEHTALH]jy

objacHH THI H OOHM IIPON3IBOIILE
KOMIT]Y TEPCKH YITPARBaAHHX
TEXHOTOTH]a

* EBpIIA H300p MPHMPEMEKa
» ojipehyje spere u peocien

Oneparuia

OCHOBHE KAPAKTEPHCTHKE, TPHMEHA H
nozena anarta v npubopa

AnaTti 3a 00pany pe3ameM
CTpyrapckn HOXEBH

Anat 3a OVIIewme H 0Dpaay oTROpa,
I'nopana

AJTaTH 3a POCTPYTHEARE

Astatny 3a Gymemne

CHcTeMH pe3HHX anara 3a
KOMILjYTePCKH YIIpasibaHe odpaiHe
cHCTeMe

Ilojemnasame anara 3a KOMIjVTePCKH
yhpae/kaHe o0pajiHe cHETeMe
[TpuGopu, cresin npudOpH, CHCTEMH
npubopa 3a KOMOJYTEPCKH YIpaBbale
obpanHe cHCTeMe

Vpehaju v npubops 3a nojemasanke
a1aTa 33 KOMIJYTePCKH YIPapibaHe
MalnHHe

(cHOBE MPOjeKTOBAKA 00PATHHX H
TEXHOIOIIKHX NpoLeca
KoHCTpyKIIHOHA JIOKYMEHTaIH]a,
TEXHMIOMHYHOCT H OLIEHA
TEXHOJTOTHYHOCTH KOHCTPYKITH]a
Tun 1 006HM TPOU3BOIHHE W
KOMITjYTEPCKH YIIPABILAHHX
TeXHOIOTHja
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« RpiE w300 amara W npubopa
+ 00jacHH KOOPIHHATHH CHCTEM

MalniHe H 0DpajIKa, KOPEKIH]y
anaTa

BPLIH [POjEKTORALE H ojipehuBaike
NYTake AaTa H 1eTalba npoasa
Bprm w300 1 oapelyje pewume
obpane

BPILH [IPOTPAMHPAEE

« IpHIIpEMa HOcau WHpOpMaIija 3a

KOMIIjYTEPCKH YIIPABLAHE MAIIHHE
IIleIpCMa H IOSasa aiara 3a
KOMI]YTEPCKH YIparbaHe MalliHe
NPHIIPEMA TEXHOIOMIKY
TOKYMEHTALIH]Y 38 KOMITYTEPCKH
VIIPAB/BAHE MAIHHE

OIMHILE CHCTEM AYTOMATCKOT
IPOjEKTOBALA TEXHOIOTH]E 2a
KOMITJYTEPCKH YIIPARbAHE MALIHHE

MsGop npurnpemia

HM360p BpcTe H penociena onepaumja
CrermudHIHOCTH KOMITj Y TEPCKH
VIPaBLAHHX MAITHHA H BPCTE
olepanuja 1 3axsara

Habop anara n npubopa
KQUP}IHH&T]'IIH CHCTEM MAMMHHE W
obpanka. Kopekiwmja anata
[IpojekToBare H oapeljiBame nyTame
anaTa ¥ JICTAbA NpoJasa

Hstop 1 oapeljusame peskuma obpane
Iporpamupamse

[TpunpemMa Hocava wHdopMalHja 3a
KOMITYTEPCKH YIPABIBAHE MAliHe
[Tpunpema 1 NONEMIABAKE ANATA 34
KOMITYTEPCKH YIIPABIbaHe MaIliHe
TexHomolmKa JOKYMEHTALH]a 3a
KOMILJYTEPCKH YIIPAB/LAHE MAIIHHE
Cucrem AVTOMATCROT llpl'ljeh'I'UBHH-;.'d
TCXIIO}IUI‘HjC 3 ICL)MITj}'TCpCKH
YIPaB/bAHE MALIHHE

Komnjyrepekn
YIPABRAHK CHCTEM 34

objacHH ONIITe KAPAKTEPHCTHRE H
EpCTE MeTOIa odpane

OITIIT'I'[‘.' I{apalcmpnc'rm;c H I!]}C']U
MeTona obpane netopMucameM

YIpaB/eaHl 0OPaTHH
CHCTEMH 34
HEKOHBEHIIHOHAIIHE
MeTome obpaie

obpay aethopMHCcaREM KoMnjyTepcku ynpasibanu o0paiHn

nediopMicame OIHIIE KOMIYTEPCKE YIIPABhaHe cHCTeMH 3a obpany gedropMHCcabeM
obpajne cuereme 3a o0paiLy Komnjytepcks ynpasibann 00pa s
AepopMHCaEM CHCTEMH 3a Npocelare | NpodH)amke
OTIMIIIE KOMIJYTEPCKH YTIPABIBAHE Anati | npHGopH 338 KOMITJYTEPCKH
DGPEUI,IIC CHCTCME 3 TPOCCHAhe H YHPaR/BEAHO MPpOCCIame | I[pUISHjﬂIhC
npobHjame CrenmdHIHOCTH MPOjeKTORAA
OIIMIIIE aJlaTe H npHOope 3a TEXHOJIOTH]E 38 KOMIIjYTePCKH
KOMIIj Y TEPCKH YIIPABLAHO VIPABLAHO TPOCEalbe H NpoDHjame
NPOCELAN:E U TpoOHjame
OITHILLE CI[E‘llHEiJH'IHUC'I'P‘I
IPOJEKTORAA TEXHOIOTH]E 38
KOMIIj¥TEPCKH YIIPABBAHO
HpoCelame | npodHjame

Komnjyrepckn oDjacHH OMIITE KAPAKTEPHCTHKE H OnmTe KApaKTePHCTHEE H BPCTE

BPCTE HEKOHBCHIIMOHAIHHX METO/1a
obpane

HABEJIC KOMILYTEPCKH VIIPaBbaHe
obpane cucreme 3a
HeKOHBEHIIHOHAIHE MeTode obpane
OITHIIE KOMIIjYTEPCKH yIIpaBibate
obpanHe CHCTEMH 3a
CHeKTpoepoInHy obpaty

OIHIIE KOMITJYTEPCKH YIIPABIbaHH
O0paIHA CHCTEMH 33 JTACEPCKY
obpay

YTBPOM cneundHuHOCT
IIPOjeKTOBAA TEXHONIOTH]E 33
KOMIIjYyTepeKH YIpaBbane obpagHe
CHCTEME 33 HCKOHBCHIHOHAITHE
MeTo e nﬁpa,.‘u:

HCKOHBECHIIHOHAIHHX METo1a o0paje
KomnjyTepexn ynpasbani o0paIHi
CHCTEMH 33 HCKOHBCHIHOHAIHE METOIC
obpane

KommjyTepekn ynpagkaHn o0paTHin
CHCTEMH 3@ EIEKTPOCPO3HIY 0Dpaly
KomnjyTepexn ynpasbani oOpaIHi
CHCTEMHE 33 JacepeKy odpaty
CrienHhHYHOCT NMPOjeKTORARA
TEXHOJIOTH]E 3a KOMITJYTEPCKH
ynpasmpane odpane cHeTeME 3a
HEKOHBEHLIHOHATHE MeTone obpare
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Kommjyrepern
yIpaB/Lale MepHe
MAIIHHE

ofjacHH OMINTE KAPAKTEPHCTHKE
KOMIIjy TEPCKH YIPAB/BAHHX MEPHHX
MarKuHa

NPHMEHH NPOjeKTOBALES
TEXHOIOIHjE MEPeha Ha

KOMIIj Y TEPCKH YIIPABTbAHHM
MEpPHHM MalrHHaMa

NPHMEHH CHEHHPHIHOCTH
MporpaMHpamka KOMIjyTePCKH
VIpaB/baHHX MEPHHX MallHHa

o Onmrre KapakTepHCTHRE, TIPHMEHA,

Mojaena 0 CTPYKTYPa KOMITjy TePCKH
VIIPaB/BAHHX MEPHHX MAaIHHA

» [lpojeKkToBame TeXHOTOTH|e Mepera Ha

KOMILjY TEPCKH YIPAREAHHM MEPHHM
MaLIIHHAME, IIPHMEHEHE METO/IE,
cHeTeM nmprdopa 33 Mepemke

o CnenmdHiHoCTH NporpaMipana

KOMITjYTEPCKH YIPABBAHHX MEPHHX
MalrHa

TepcnekTuBe paspoja
M J1a/ka IPHMEHA
KOMILjY TEPCKH
YIIPABILAHAX MATHHA

HaBelle HOBe reHepallHje

KOMIT Y TEPCKH YIPARIBAHHX
MalllHHA

OITHINEG KOMIjYTEPCKH VIIPaBIbaHe
MaliHe " podoTe

objacuu riekcnOHIny
ayToOMaTH3aUM]y (uiekcHDHIHE
Texnoomee henuje u
threxcnOHUIHE TEXHOTOLIKE CHCTEME

« Hoge reHepaiimje KOMIYTEPCKH

YHpan/LAHuX Marmmna

» KommjyTepcku ynpagkaHe MalinHe |

poboTH

» (MnexcuOUIHA ayTOMATH3ALM|A

(uiexenbuine rexnonomke henuje u
(ieKenONIHE TEXHOTOWKH CHCTEMH

] }’El‘l}"]’la,pCT\’H HHTCTPHCAHA TTPOU3BOITh

1 thabpuke OvayhHOCTH (OCHOBHH

12. aBrycr 2020.

« objacHH pauyHapcKH HHTCTPHCAHY
NpoH3BOILY H thalpHke
Oy ayhHOoCTH (OCHOBHH TOjMOBH H
HH(OPMATHRHO YIIO3HABAE)

« TIPHMEHH TIPOTPAM 38 IITAMITArbe
3D mozena

NOjMOBH H HH(OPMATHRHO
VIIO3HABAHE )
o [llramname 3D moaena

YIYTCTBO 3A JUIAKTHYKO-METOJAHYKO OCTBAPHBAILE ITPOI'PAMA

Ha 1modeTKy cBakor Mo/Iylla YHEHHKE YIO3HATH €A HH/LEBHMA H HCXOIHMa HACTABE, OJIHOCHO YHCHsA, IIAHOM
paja W HauHMHHMa olemHBama. [IpeaMer ce peaiuzyje ¥ YYHOHHIHA Kpo3 TEOPHjCKY HACTABY H Bewde.
ONesbemse ce JIRTH Ha Tpyne 70 15 yHeHHKA TPHIHKOM PEATH3AIH]E BeKOH.

[punnkonm peannsaimje MOIYIa OCIOHHTH CE HA MPE3HAMBA YMEHHKA W3 TEXHOMOrHje oOpane, MpaKkTHYHE
HACTABE, MOJICITHPAIbA MANTHHCKHX elleMeHata W koHcTpykimja. [lpoOneme BesWBaTH 3a KOHKPETHY
MAUIHHCKY MPAKCY.

Hacrapuuk npunpema notpeOHe eleMeHTe 3a BeuOy., NPaTH paj YHCHHKA Ha PAJHOM MECTY H YKa3yje My Ha
rpelke npu paiy.

Y ToRy peanwsanMje HacTase npeaMera moTpedHo je ypanuTh caenehie pewbe:

1. BpeTe rpemmaka Koje ce MOTY JABHTH NPHIHKOM 00pane. MeToae nocTH3ama TAUHOCTH KBATHTETA 0Dpae
(4 uaca)

2. ITpopauyn 1 u200p MEpoJI@BHUX PeHUMA pelatba HPH CTPYIay W OCBPT HA Wi00p pesHMa pelatka Kojl
KOMIT)¥TEPCKH YIIPAB/BAHMX CTPYTORA (4 uaca)

3. llpopayyn 1 1300p MEPOJIABHHX PEKHMA PE3arba NPH TIOJAKRY H OCBPT Ha H300p pemHMa pesarma Kol
KOMITjYTEPCKH YOPaBBLAHMX rIogamuna (4 yaca)

4. Crpykrypa KOMIJYTEPCKH YIPaB/baHUX MalllMHa (CTPYKTYpa, NPHHIMII paja. Kperama, HOCHOIH
unhopmanuja) (10 gacopa)

5. l'eoMeTpija a1aTa U ILUXOB YTHIA] HA KBATHTET oOpalieHe NORPHIMHE ¥ PEHKHM pe3amka (4 uaca)

6. IojeinaBame alaTa 3a KOMIYTEPCKH yipaeisane crpyrose (4 aca)

7. IojeinaBase allaTa 3a KOMILYTEPCKH yiparbade riojannne (4 gaca)

8. ITpojekToRarke npoleca 33 HYMePHUYKH YIIpaRibaHe cTpyroee - rpadmyukn paja (6 yacoea)

9. ITpojerToRarme NPOIECA 33 KOMITYTEPCKH YIIPARBAHE IIIOIUTHIEE - rpadmiakn pan (10 gacora)

10. KommjyTepckn vyhpaghkaHd oOpagHH cHCTeMH 3a  obpany  gedopMucameM  (KapakTepHCTHEE,
TIpojeKTORAE polieca) (5 uacopa)

11. KoMOjyTepcks ynpas/Ladi 00pagHi CHCTEMH 3a eNeKTPOeposHony obpaay (2 uaca)
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12. KoMnjyTepeks yIpap/LaHi o0pajiii CHCTEMH 34 SIICKTPoXeMHjcKy o0paiy (2 yaca)

13. KoMOjyTepckH yIpas/LaHl 00paIHi cCHCTEMH 3a 00pany VITpassyKoM (2 gaca)

14, KoMjyTepeks yipas/Lany obpajiiy cHeTeMH 3a 00pajly IacepoM, BOJACHHM MIa30M (5 gacosa)

15. M2pana nporpamMa 2a wramnasme 3D Monena (4 yaca)

H3bop merona w obimka paia 3a cBaky Moysr ouipelyje HACTABHHK ¥ 3aBHCHOCTH OJ1 HACTABHMX Cajlpikaja,
cnoco0OHOCTH H moTpeda yueHHKA, MaTePHjaTHHX H Apyrax yvenosa. KopuetnTa epbanne mMetone (MeToga
YCMEHOT H3NArama M JIHJAloNIKa METOo/E), METO/IC JICMOHCTPAIME, TEKCTYAIHO-HIYCTPATHBHE METO/IC,
MeTofle rpaduukux pagosa. [lpeanowenn obmuim pana cy GpoHTANHH, pan ¥ TpPYMOH, pag y napy,
UHIHBHIVATHH pa.

YIO¥TCTBO 3A POPMATHBHO H CYMATHBHO OIIEILHBAILE YUEHHKA

V HacTaBM OpPHjeHTHCAHO] Ka JOCTH3aIbY HCXOA NPaTe Ce M BPEIHYjY NPOIec HACTARE H yuema, mocTHrHyha
VUCHHKA (IIPOJIYKTH YU€H:a) H concTrenn pasl. Hacrapnuk Tpeda KOHTHHYHMpPaHO /18 PATH HATIPE/1aK YUCHHKA,
KOjH Ce Orfea Y HAUMHY Ha KOjH YUeHHIH NapTHUMIHPA]y, Kako NPHKYIILA]Y MOJATKe, KAKO apryMEHTY]Y,
CBAYHPA]Y. JOKYMEHTY)Y H1. Jla Ou BpennoBamse OHI0 objexTuBHo ¥ ¥ (VHKIH]H yuersa, notpebno je
VCKJIAIHTH HHBOE HCXOJIA H HAYMHHE OLeHHBarbA.

CyMATHRHO OLICHHBALE j¢ BPSIHORAKE NOCTHIHYRA yyMeHHKa Ha Kpajy crake peainsorane teme, Cymartnene
oleHe ce nobHjajy W3 KOHTPONHHX HIH NHCMEHHX panosa, rpad)HUKHX pajoBa, TECTOBA, YCMEHOT
HCITHTHBAMA, CAMOCTAIHHX HITH TPYIHHX PajloBa YUCHHKA.

Y (hopMATHBHOM BpeJHOBAKY HACTABHHK OM TpeGalo Ja MPOMOBHIIE TPYIHH JHIATOT, Ja KOPHCTH MHTAMA
Jia DM reHepucao mojarke u2 haukux uieja, anm | J1a HoOMOrHe paisoj hadukux nieja., 1aje yueHHIHMA NOBpPaTHE
HHopMalKje, a noepatHe HHQOpMalHje N0OHjeHe 0 YYeHMKA KOPHCTH Ja TNPHIATOIH TOJy4aBarke,
oxpadpyje yueHMKe Ja ouemyjy Kpanurer csor pana. Mabop muerpyMmenta 3a GOpPMATHBHO BPE/IHOBAFLE
3aBHCH 0] BPCTE AKTHBHOCTH KOja c& Bpeanyje.
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Haszus npeamera: [IPOIPAMHPAIBE 3A KOMIIJYTEPCKH YITPAB/bAHE MALUHHE

1. OCTBAPHBAA OBPAZJOBHO-BACIIHTHOI PAJA - OBJIHIHA H TPAJAILE

¥ radenn je npHKazaH roAHneH GoHL Yacosa 3a cBakd 00JIMK pajia

1.1. MPEMA ILTAHY H IPOTPAMY HACTABE H YUEIbA!

HACTABA
PA3PE]] Teopujcka Bewbe Ilpakruuna | Hacrasay MPAKCA VKYTIHO
HACTABA HacTaBa oKy
I 0 140 0 0 0 140
1Y 0 217 0 0 0 217

1 R .
IonpasyMeea peannialmpjy HACTABE KPO3 TEOPH]CKY HAcTaBy, Bex(e, NPAKTUHHY HACTABY H HACTABY v ONOKY

1.2. HPEMA ILIAHY H IIPOI'PAMY HACTABE H YYUEA KAJIA CE PEAJIM3YJE 110
JAYAJTHOM MOJEJTY 2

HACTABA
PA3PEJL Teopujcka Bexbe Ilpaktuuna | Hacrasay YqE;i]?‘[[}fPog YKVIIHO
HACTABA HACTABRA Onoxy
111 0 0 0 0 140 140
v 0 0 0 0 217 217

*VKoaHKo ce MporpaM peatnsyje no IyaTHoM MOJemy
u l_lcrrpeﬁnnje Ad KOOI JH IMTOoCIoJaeall JSTa/ BHO ]dC[I.'[.'dH}’Ipaj}‘ H }"'I'prlﬂ MECTO H HAYHH p&iﬂll’l:!}i] leE
HCXOA, H YHECY HX ¥ IIIaH pealnzalfje VIeHa Kpos pal

2. HH/bEBH YUYEIbA:
o  CTHUAME 3HaFkA O CABPEMEHHM TEXHONIOUIKHM MPOLECHMA MPOH3BOIRE Ha Da3H TEXHOIOIHje
KOMITYTEPCKOT YTIPARBATHA
o CTHUAKE 3HAKRA 0 CABPEMEHHM TEXHOMOTHjAMA
CTHIame 3Hamka U BEIITHHA 33 UPHMCHY KOMILjYTEPCKH YIIPaBbaAHHX 00pa/iHiX cHCTEMA
e YrozHapame 0CHOBHHX (DWHKIMjA YIpaBhaukux jeaunuia KY maimina u ocnocodLaBamke 3a
NPHIOPEMY HOCHOIA HHPOPMAIIHja, YHOIICH:E TECTHPAE H KOPEKIHje nporpaMa
L] Pﬂ:{ﬂﬂjﬂ}h&: CMHCIA 3d capajiby Ca I]pi}jﬂ[{']'.i:iH'l'H.\-‘[ﬂ NpOH3IBOAA, KOHCTPYKTOPHMa JTaTd,
onepareprma 3a KY Mammie 1 0CTajinM yHECHHITHMA ¥ NPOJEKTOBAY H MPOH3BOIHH

3. HA3HUB U TPAJAILE MOYJIA NPEAMETA

Pazpen: Tpehn
Pen. HA3HB MOIYIJIA Tpajame Momyna
op (JacoBH)
. | OOpaaHu cHCTEMH ca KOMIJYTEPCKHM YIPABbakeM H IbBHXO0BO NPOrpaMHpare 16
2. | OcHOBE mporpaMupana 12
3. | I'maBue dyurimje 24
4. | lomofine n Texnonomke dyHKIMje nporpama 16
3. | Vopae/bauke je/IHHHIE H IPOIPAMHPAILE 16
6. | PyuHo npojeKTOBamkE TEXHOMOTH]S 56
Pazpen: YeTBPTH
Pen. HA3HWB MOJIVIIA Tpajarme momyna
op (4acosu)
1. | [IpuMena pyuHOr mporpaMmupama 39
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5 Ma.umncm? NPOTPAMHPAILE, HHTCTPHCAHH CAD/CAM cHeTeMH, NPOjEeKTORIAMBE 178
IEXHOIOTH]e KOMILYTEPCKH YIPABEAHHN MALTHHA AlIaTKH
HCXOOHU
HA3HWB MOJIVITA | Tlo zaepuieTky Mojyla y4eHHK he OHTH KIBYUHH TTOIMOBH CAJIPAATA
y CcTamy Ja:

QOpaHH CHCTEMH ca
KOMII Y TEPCKHM

s [03HAje OCHOBHH KOHLENT B
crpyrrypy KY mammuna

OCHOBHH KOHLENT H CTPYKTYPHA
wirpaba

MporpaMupana

* [IPHMERY]E CHCTEM KOJHPaH:a

o Jie(hHHAIIE KOOPIMHATHE CHCTEME

e DAVIMKY]E KADAKTCPHCTHYHE Tauke
obpaaHor cucTeMa

» [03HAJE  CTPYKTYPHY  H3TPajiiby
OpoTpaMa
» OPHMEESYjE  [POTpaMCcKe  pedd
pPEYEHHLLE

e KODHCTH HOcaue wHpopmanuja

YIIPABILAFBEM 1 e 1N0ZHAJE HHROE YIpaRkama (NC, e Huron ynparmama (NC, CNC, AC,
ILEXOBG CNC, AC. DNC, FTC, FOS, FPS) DNC, FTC, FOS, FPS)
porpaMuparbe  JlcUHALIC KapaKTCPHCTHKE . KapaKTC‘pPIC’I'HI{C obpajiHux cHeTeMa
obGpagnux cuetema ca CNC ca KOMIT)VTEPCKHM YIPABbARLEM
YIIPAB/bALEM e Texnonomka npunpema KY obpanuux
e 00JACHH TEXHONOIIKY npHnpemy CNC CHCTEMA.
o0pajiHuX cHeTeMA o [Ipunpesma mammne (cnerema)
* NPHOPEMH MAITHHY (CHCTEM) e [Ipunpema amata
» NPHIIpeMH noTpedan anar « [Ipunpema Marepujana
s NPHIPeMH MaTepHjan » Jledunucame 10KyMeHTALje
s CXBATH 3HAYA] ACQHINCARKA TexHUUKe | » KapakrepucTuke pyqnor
JOKYMEHTALHje. MPOrPaMHparsa.
L] USjaCITH KAPAKTCPHCTHRS DYYHOT o | IUJI}-’M&TIIHIICKO TNPOTrpaMHupaHC,
nporpaMupama. « KomnjyTepcko nporpaMupate.
e 00jaCHH KAPAKTCPHCTHKE e CAD/CAM u cHcTeMH
NOIYMALIHHCKOT TPOTPaMHpaba. MpoOrpaMupama.
» 00jacHH KapaKTepHCTHKE
KOMITjVTEPCKOT MPOrpaMHparsa
Ocnose * pazyMe OCHOBE NPOIpaMHpaiba e OcHose nporpamupasa.

CHCTEMH KOJHpPaHa.
KoopAHHATHH CHCTEMH.
Kapaxrepuernune  Tauxe
CHCTEMA.

CrpyKTypHa H3rpajiiha nporpaMa.
[IporpaMcke peus H pedeHHIIE.
Hocaun undopmanuja.

obpaanor

I'nagne (pyHKIH]E

L p.'d.'i)"l\‘ll: MECTO H yJIUI'}' FTdBHHX
(yurnrja v oksrpy nporpama CNC
MAIIHHA

e BPIIH OISV MIABHEX (yVHKIH]A.

e pazIHKyje (PYHKLOH|e 3a e HHHCARE
CHCTEMA NPOrPaMHpPaLa

e pazmkyje GyHKIH]E 38
YCIOCTABBALE Be3e m3mel)y
KOOPJHHATHOI CHCTEMA MAIHHE H
npeaMeTa odpage

s [PHMEEYjE PYHKIH]E 38
JleIIIHHI’[CHH-JE: HAYYHHA Kptﬂ'l'::ll'h'r.l..
MPABOIHHH]CKOT KPeTambha OpanM
XOIOM, JIHHEAPHE HHTEPTIONAIH]E,
KPYIKHE HHTEPIOJAIH] e, Peiakhe
3aBOJHHUILA, TIHKIIVCA CTPYTama

o KOPHCTH (PYHKIWH]E 3a JehHHHCAR:E
MOJI3 KOPaKA.

MecTo H yaora riasHUX (yHKIHja ¥
okrapy nmporpamMa CNC mammna,

e [logena rnapamx dhyHKLOH]A.
o Oynxumje 3a aeuHHCABLE CHCTEMA

OPOrpaMHpaka.
MyHKIHja 32 YCIOCTABILAILE BE3E
HSML’]]}' KO{)p,‘[HITa’I‘IIUI‘ CHCTCMA
MALIHHE W npeaMeTa obpae.
dyukumje 3a gedUHHCakE: HaYHHA
KpeTama, MPaBoIHHE|CKOT KPeTarka
Op3UM XO0M, IHHEApHE
HHTEPITONAIH] e, KpYyiKHe
HII'I‘(ZPII(IJIE.I[I"IJC.. I.‘!C.'h':l}l:pc '.ﬁlll(!jl]lﬂl‘d,
ITHKIYCA CTPYTaiba.

dyurimje 38 neHHHCARE MOIA
KOpaKa.

bpoj 9 — Crpana 51




Crpana 52 - bpoj 9

liacHuk NMPOCBETHU TTACHUK

[omohine u
TEXHOJIOIKE
dhvHKIH|e mporpama

pasyMe MECTO, YIOTy H 3Ha4aj
noMohHHX (DYHKUH|A Y OKBHPY
nporpama CNC mammna

objacul nogeny noMohuux QpyHkiHja
NpPHMER:Y]e (PYHKIME JayCTaR/Latha 1
(pYHKLH]e Kpdja NporpaMa Wi
NOTITROTIPAaMa.

NpHMERsY]e (PYHKIM]C YEBYMHRAMA H
HCKJBYUHBamKA oapelieHnx ypeliaja na
MatmHamMa

MpHMERsYje (PYHKIM]E Himasa
YVEBYUHBALA

noszHaje octane noMohde pyHKIH)je

MecTo, yrora u 3nauaj nomolinax
thyHKuH]ja v okBHPY nporpama CNC
MaliuHa.

[ogena momohuux GyHKIEH|A.
Myukuuje aycrasbama 1 pyHKIH]e
Kpaja NporpaMa HiH NoTInporpaMa.
dyHKIHje VEIBYUHRAA H
HCKJBYHHBaLa ypehaja Ha MamnHama.

+ OyHKUMje 1371833 YKBYUHBABA.
e Ocrane dyHKIHjE.
o OyHKIUMja ATATA Y IPOTPAMY,

CCJICKIIM]aA ANIATA, HIMEHA AJIATA,
NedHHHCAkE KOPeKIH]e anaTa.

NPHMEY]e PYUHH H ayTOMAaTCKH

objacHn yHKIH]Y pe3nnx anara y » Pexmm obpane, nporpaMupare
MporpaMy KOopaka v 6poja o0pTaja, reoMeTpHjcKe
o0jacHH CeNeKIH]Y H HIMEHY alara NOJIIOTe PYYHOT POTrpaMHparka,
JedHHILIE TYKHHCKE KOpeKUHja TEXHOJIOIIKE MOINIOTE PYIHOT
anara IPOrpaMUpaa, Ny Tamke KPeTama
JIEIIIHHI‘[II[E Kupe!(uuje NOJYIPeYHH KA dalnaTa.
BPXd 3200/bEHHA H OPH]CHTAIH]Y
pesHora mara
npHMErbYje peskiumMe obpajie
nporpamMupa kopakxe # Gpoj obpraja,
HPOrpaMUpa TeOMETPHjCKEe NOJLIOTe
PYYHOT MPOTpAMHpaka
NpOrpaMupa TEXHOIOIIKE 0[101¢
PYYHOT MPOTPAMHPALA H My TAke
KpeTaa anara
Ynparipatke ofjacHu CTPYKTYPHY H3TPaIhy o CTpYKTYpHA H3TPAIHHA YIPABBATKHX
jeaunune u YIIPARBAYKHX jeIHHHLA JEMHHHIIA,
IPOrPaMHpPAIHE PazIHKYje MOJIYIIE YIIPABILAYKHX o Moy yIpasmbaukux je/IHHHAILA.
jenMHHIA « Hauwn yHOomema nporpama u obpana
KOpHCTH oArosapajyhn nauun unpopMamja.
YHOIIEHA [porpaMa 1 llﬁpﬂjlﬂ - P)"'—]HH H aVTOMATCKH HAYHH Pafld.
HHpopMamja s JlpjarnocTrKa pajia ynpaspaise

JEIHHHIE,

o0jacHi OCHOBHE KapaKTEPHCTHKE H
Hauud paga CNC etpyra

PasHKYje YIpaB/kEaYKe je/IMHHLE HA
CNC erpyry

PANIMKY]E BpCTE HApPEeOH

nuie mporpam 3a pan na CNC crpyry
MHCARC OPOTPpaMa HHKTYCA 3a
CTPYTALe

cumynupa npouec 2D u 3D
KOPUI'Yje IPELIKE Y HporpamMy
KOPHCTH HarpeiHe Hapeibe npu
nporpamupamsy CNC erpyra

Ha4YMH paja. e [lpernen sHauajHIjHX YIIPAB/HLAUKHX
BPINH IHJArHOCTHKY pPaia JemITHHIA.
YIPABBAYKE jSTHHHIE
NMpHKaKe Nperiell sHaqa)HH)HX
YIPARBAYMKHX JEIHHHAIE
Py4HO HPOJCKTORAME NPHMEIBY]E PYHHO NPOJeKTOBRIAE s PyuHO NPOJEKTOBAE TEXHOJIOIH]E
TEXHOIOTH]E TEXHOJOTH]E CTPYTaka e [Iporpamupame ofpane cTpyramem,
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IHECHMK MPOCBETHU IJTACHUK

[Tpumena pywnor
NporpaMupasa

NpHMEmY]je MKy ene fynkimje
npuMersyje thyHKInje 38 nedHHicambe
HMKIyca Oyiretsa

npHMeRsyie GyVHKIH|e 38 TedHnicame
IlHlLl}'Cﬂ IO aHa

NpUMersyje (hyHKUMje 38 neHHHCake
pasiauTHX unKIyea na KY
TI0AamHIIAMA

MPHMERY]€ PYYHO MPOjeKTOBAkE
TEXHOJIOTH]E H TIPOTPaMHpae
Oyiena

NPHMEELY|E PYHHO NPOjEKTOBALE
TEXHOJOTH]E H TporpaMHpatse

IO/ TAM:A

MPHMERY]€ PYYHO MPOjeKTOBALE
TEXHOJIOTH|E H TIPOTPaMHpase
00paIHUX HeHTapa

HPHMEILY]E PYHHO NPOjEKTOBAILE
TEXHOJIOTH]E H NPOrpaMHpathe
obpane nedopmanjom

MPHMERY]€ PYYHO MPOjeKTOBAkE
TEXHOJIOTH]E H TIPOTPaMHpae
HEKOHBEHITHOHAIIHIX MeToa oDpame.
H3BOJH PYUHO NPOJEKTOBAILE
'IEXH(]JI(}I'HjE H Mﬂpt.‘l-bﬂ 3
KUMIIj}"prCKH )"]I[}‘dli;haﬂc MCPTIC
MAIITHHE.

Dyuknmje 3a nedHHACAme HAMHAA
KPeTamka

[MxnycHe yHKIM]E

Luknven dyiiema

[THKIYCH III0/ama B OCTAH HHKITYCH
Ha KV rnonanuuama

PyuHo npojerToBame TeXHOMOIH]e H
MPOTpaMHpake OyIIeHheM

PyuHo mpojeKkTORaHkE TEXHOJIOTH]E H
NPOTrPAMHPAILE TII0/IaHa

PyuHo npojeKTopame TEXHOTOTH|E H
nporpaMiparse o0pajiHux eHTapa
Py4HO NMpojeKkTORamkE TEXHOJIOTH]E H
nporpaMupame obpanie
neopMatHjoM

Pyuno npojekroBame TEXHOIOTH|E H
NPOrpAMHpaEE HEKOHBEHIHOHATHHX
MeToja obpaje

Py4HO NpojekTOBAmE TEXHOJIOH]E H
MCpCH\‘d i1 K{).\-TI[j}"'I"CpCKD‘I yl]paﬁ,]hal]l.’
MEpHE MallliHe

MammHeko
NporpaMHparke,
HHTErPHCAHH
CAD/CAM cucremu,
NpOjeKTORAE
TEXHOJIOTH]E
KOMITjVTEPCKH
YIPARLATHX
MalllHHA A/TaTKH

PA3IHKY]E OCHORE MAITHHCKOT
nporpaMHupama

KOPHCTH je3HKe 38 MAITHHCKO
NporpaMupane

oJadepe npoLecop

00jacHH YIIOTY H MECTO
[IllC'I'IIp('JILE‘CUPH }" CHCTEMHMA
'd)"'l'UM‘d"IT:KUI‘ IT]}O'['paMHpaHaa
o0jacHH 3anatak 0 PyHKLK]je
HNoCTHpoIecopa

ofjacHu 3amatax u GyHKIH|e
NOCTHPOLECOP FeHEpaTopa

00JACHH OCHOBHH KOHLETIT H
crpykrypy CAD/CAM crerema
0fjacHi OCHOBHE KAPAKTEPHCTHKE H
enemente CAD/CAM cuetema
oOjacHu eexTe IpUMEHE ¥
MPOjeKTORakY NPOH3BOIA H
IIpOjL’K'I'UI!ﬂThC ']'C)(ITOJIUI'H_]C

Hapeae daze ayToMaTCKor
nporpaMupana

aHanzMpa JedHHHCALE TeoMeTpHje
MIPOBEPH MPOTPAM CHMY TTATTH]OM
BPUIH IPEHOC [I0/1aTaKa | TpaHchep
nporpama

NPOrpaMHpa CTanIpAne MHKIYCE H
HHKITYCE CTPYTaHEM ¥V KOHTEKCTY
NMPOjeKTORALA TEXHOIIOTH]E

o OCHORE MATTHHCKOT TIPOTPAMHPAHA.
o Je3MIM 38 MAITHHCKO NMPOTPAMHPAILE,
o [Ipouecopu, Mecto u ynora

HOCTHPOLIECOPa V CHCTEMHMA
ayTOMATCKOT IPOTPAMHPAILA, 3aJATAK
HOCTHpOLECOopa, (PVHKIH]E
MOCTHNPOLECOPA, NMOCTIPOLECOD
FCHCPATOPH

[Nojapa, 0CHOBHH KOHUENT H
crpykrypa CAD/CAM crcteMa,
OCHOBHE KAPAKTEPHCTHKE H elIEMEHTH,
epeKTH NPUMEHE ¥ NPOjeKTOBALY
MNPpOH3BOO4 H Ilpi}jﬂlfl'ﬂﬂﬂl-hlﬂ
TEXHOIOTH]E.

Maze ayTOMATCKOT MPOTPAMHPATLA.
Jeduuucame reoMeTpHje.
Heduuucame TeXHONOTH]E.

[MpoBepa nporpamMa CHMYJIALH]OM.
Ipenoc nojaraka u Tpanchep
nporpaMa.

Hoge renepanuje yrpapbaukux
jemanmna (Y1) 1 rexHonomka
npunpema KY mamuna.

Hoge renepanuje CAD/CAM
CHCTEMA.

PH'I}'ITE}.DCKH HHTCTPHCaHD
npoH3RoAma. @abpuke GyayhHocTi 1
TexHosomka npunpeMa KY mammna.
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* BPITH KUPCI\'IIHJ}’ p'd,,'lHj)’C'd BpXa a4J1aTa | e CHCTL‘-MH BCINTAYMKC HII’FCJIHI‘CIIIT.HjC H
KOI 00pane cTpyramemM TexHonomxe npunpeme KY mammna.

e NPOjEKTYje TEXHOIOTH]E moMohy
CAD/CAM cucTema

s pPAIMKYje HOBE MeHepaluje
YIPABBAYKHX JeauHuna (YI) u
TEXHOJIOTITRE ITPUITPCM KY MAITTHHA.

e noznaje Hore rerepammje CAD/CAM
cHcTEMa

o 0o0jacHH pauyHAPCKH HHTETPHCAHY
MPOHIBOTILY

» 00jacuun nojam dadpuxa Oyayhnocry
¥ KOHTCKCTY TCXHOJOWIKES MPHITPEME
KY mammuna

o 00jACHH CHCTEME BEIITAYKE
HHTEITHISHIH]E ¥ KOHTEKCTY
TexHonomke npunpeme KY mamuna

YIO¥YTCTBO 3A JHIAKTHYKO-METOJHYKOQ OCTBAPHBAILE MPOI'PAMA

Ha MOYETEY CRAKOT MOIYIA VUCHHECS YTIO3HATH ¢a HHECBHMA H HCXOOHMA HACTABE, OJTHOCHO YUCHA, MIAHOM paja H
HAYYHHHMA OLCHHEAH:.

[peaver ce peanunizyie kpos sexwde v pauytapekom kabuuery. TIpuaukos oCTEAPHBALA NPOIPAMA O1E/LEHLE Ce IEITH
Ha rpyne 4o 15 yueHHKa.

W TORY p’[.'il:ll-’l'iﬂl.ll'{jc MOOY.1a OCTOHHTH CC Ha NpeliHabkd YHCHHED H3 MOOSTHPpabd MallHHCKHN C/ICMCHATAa H
KOHCTPYKIMjA, NPaKTHYHE HACTABE, TEXHOIOIHJE 33 KOMMJYTEPCKH VhpaBbaHe mamude. Hacraguuk npunpema
norpefie enemente 3a BeskOy, 1EMOHCTPHPA Pajl HA PauyHapy, NPaTH Paji YYEHHKA HA PAjIHOM MECTY M VKasyje na
rpewike npH paty. PagHe 3aJaTke Be3HBATH 3 KOHKPETHY MAITHHCKY MPaKcy.

H36op meTona u obauka pana 3a ceaky Moay oapeljyje HACTABHMEK ¥ 3BHCHOCTH 0L HACTABHMX CanpiKaja, crocobHOCTH
W moTpeda YUeHHKA, MaTepHjalHHX W APYTHX yenoBa. KopHCTHTH Beplande MeToae (MeToa VeMeHOT WANarama |
lejﬂJlOll]Kﬂ MeTo,'la}. METOAE NeEMOl m’rpallﬂje, TEKCTYATHO-WIVCTPATHEHE METOJE. llpe,'].JlO)lct:liM UGJ[P‘"I.H pajaa cyv
(poHTANHK, PAJLY TPYITK, PANLY Napy, HHIHBHIYAIHH Pajl.

VROIHKO ¢ NPorpaM peaiusyje no IyATHOM MOJeTy noTpedHo je Ma Kona | Nocnogaball AeTABHO HCMTaHHpajy
W YTBPE MECTO M HAYMH PEANM3ALM]E HCXOA, W YHECY WX Y TUIaH peanusauuje yuersa kpos pal. lpenopyka je na ce
VUEILE KPO3 Paji PEA/IH3Y]e NPHMEHOM CABPEMEHE PAUYHAPCKE ONPEME H OArosapajyiHx KOMIjYTEPCKHX nNporpama.

YIO¥YTCTBO 3A @OPMATHBHO H CYMATHBHO OIIEIHBAILE YYEHHKA

V HACTARH OPHjEHTHCAHO] KA TOCTH3aMHY HCXOAA NPATE ce W BPeHY]Y Mpollec HACTARE M YUeHa, NocTHrHYha yueHHKa
(MpoayKTH yuera) H concTeeHn paz. HactapHuk Tpeba KOHTHHYHPAHO JA MPATH HANMPEIAK YHeHHKA, KOJH ce orneta y
HAYHHY HA KOJH VHEHHLH NapTHIHMIKPA]Y, KAKO NPUKYIULAJY NOJATKEe, KAKO apryMenTyjy, epanyupajy, LoKYMEeHTYjy
wra Jla 61 epeanorarse SHA0 OGjEKTHEHO W Y PYHKUMIK yuersa, noTpedHo je YCKNAAUTH HHEOE MCXOJA M HAMHHE
OLCHHBAMA,

CyMaTHRHO OIEH:HRBAILE j¢ BPeTHORAE MOCTHTHYhA YUEHHKA HA KPajy cRake peanwiopae Teme, CYMaTHRHE OTIEHE ce
A00Hjajy H3 KOHTPOTHHX WIH MMCMEHHX PadoBa, TECTOBd, YCMEHOT HCMHTHBAMKA, CAMOCTATHHX HIH TPYIHHX PalgoBa
)-"-Iclllvll{a,

VY opMaTHEHOM BpeiHOBAY HacTaeHuk O Tpefano aa NpoMOBMINE rPYIIHK AH]ANOr, 13 KOPHCTH NHTAkA a3 OW
reHepHcao nogatke u3 haukux uaeja, and M aa noMorde paseoj haukux nneja, naje yueHHHMa nosparie HHQopMaisje,
a moepaTHe HHGopMalKje no0HjeHe O YUeHHKA KOPHCTH Ta TIPHAAro M noayuaramwe, oxpadpyje yueHHKe 1a oleHkyjy
kpanuTer ceor pana. Hibop nuetpymenTa 3a GopMATHBHO BPEIHOBAILE 3ABHCH 01 BPCTE aKTHBHOCTH KOja ce BpeaHyje.
YKOIHKO ¢e MporpaM peainsyje mo AVAJHOM MoJeNy HACTABHHK /HHCTPYKTOP MpOBEpaBa J4 NH je MocToJasall
WIBPIIMO NPOLIEHY PHIHKA HA PAIHOM MECTY Ha KOME pajle MIAIM M 13 [IH je M3Be0 YBOJAHY 0DYKY MIaaMx o
Ge30enHOCTH W 3IpPaBby Ha pamy.
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Hazus npeamera: [IPOJEKTOBAILE TEXHOJOIWKHX CHCTEMA

1. OCTBAPHBAIA OBPAZOBHO-BACIIHTHOI PAJTA - OBJIHIH H TPAJAIBE
¥ rabenama je npHKazad roJHIIRH (POHI YacoBa 3a cBakH olUIHK paja.

1.1. MPEMA ILTAHY H IPOTPAMY HACTABE H YUEIbA!

HACTABA
PA3PE]] Teopujcka Bewbe IlpakTHuna Hacrasa y MPAKCA | YKVYIIHO
HACTARA HACTARA Onoky
11 0 210 0 60 0 270
IV (0 186 0 90 0 276

1 R .
IonpasyMeea peannialmpjy HACTABE KPO3 TEOPH]CKY HAcTaBy, Bex(e, NPAKTUHHY HACTABY H HACTABY v ONOKY

1.2. HPEMA ILIAHY H IIPOI'PAMY HACTABE H YYUEA KAJIA CE PEAJIM3YJE 110

IYAJHOM MOJEJTY 2
HACTABA
_ YUEBEKPO3 | yyppr | ykyrH
PA3PE]] Teopnjeka BexiGe IpaxTaumna PAJT* KPO3 PAJT* 0
HACTABA HACTaBa (Hacrapa y
BIoKy)
111 0 0 1] 60 210 270
v 0 0 0 a0 186 276

*VKOMHKO ce MPOrpaM peannsyje No IyaTHOM MOIeTy
* [Morpebno je ma mKona v NocI0IaBal JASTALHO HCMJTAHAPA]Y H VTRPIS MECTO W HAMHH pealii3aije
HCXOJIA, H YHECY HX ¥ NUIaH PEalHIAlmje YUeha Kpo3 paj

2. IH/BEBH YUEHA:

L C’I‘HIIaII:C 3Hama M BEIITHHA 3a 00aB/bake IToC/I0Ba W caMocTalan H3BPITHITAYKH pajl v OKBHPY
CTAHIAP/IA KRATHOHKAIH]C

o (CTHUAE 3HARKA H BEIITHHA 3a 0P30 VEBYYHBAHE ¥ MPOLEC KOHKPETHE IPOH3BOAHE TEXHOIOTHje

e (nmjajapame TEXHOIOUIKHM HOCTYIIIHMA 00Pajie U NPOrpaMUPAELE KOMILYTEPAKH YIPABILAHUX
MAlllHHA

L ] OEJI‘(I,-'[‘;IHEIIBQ IIOC’I'}'I[IIHM‘;I IT]}HI[pCMC, TTOISITIARA LA, I{OIT'FPUJIQ H C.\-'I'CTII'I'aj‘;l ATaTd Ha
KOMIYTEPCKH YIIPaBbaHHM MaIIHHAMA

® Ocnocobirarame YHOLICH.a ITporpamMa, 1nocTas/bathe HPpUIIpeMEA, TCCTHPAIS H H3Pada pajHor
Jena Ha KOMjYTEPCKH YIIPABBAHO] MAITHHH

3. HAZHB H TPAJAILE MOIYJIA IIPEIMETA

Paipen: Tpehn
Pej. HA3HUB MOJIYJTIA Tpajarse Moayna
op (4acoBH)
. O0paga cTpyrameM Ha KOMIJYTEPCKH YIIPaBkaHHM ODPAJIHHM CHCTEMHMA H 40
© | ynpasmsame CNC ctpyrom
2. | Tlpunpema anata 3a KOMI)YTEPCKH VIIpAR/kAHE CTPYTOBE 20
3. | Cno/saiise 1 yHYTPALILE CTPYIathe 60
4. | Kopeknuja Bpxa pajamjyca asaTa 10
5. | O6pana cTpyrameM KopHinhemeM cTaHIAPIHHUX MHKTYCA 40
6. | Mapaja nporpama koprinhemseM noanporpaMea 10
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Hzpana panaux nmpeaMeTa Ha KOMIjYTEPCKH YTIPAB/BAHHM CTPYTOBHMA 30
8. | bnok wacrasa | 60
Pazpen: YeTBPTH
Pej. HA3HB MOJTYIIA Tpajarse Mojyna
op (yacoBH)
1 Obpaia ruogameM HA KOMIVTEPCKH YIPAB/LAHHM OOPA/HHM CHCTEMHMA M 2%
‘| ynpasmamke CNC raonatiimaMa
2.| MNojame kopunihemeM JTMHEAPHOr | KPYIKHOT KpeTatbha 48
3.| Obpana rmogamem KopHithemheM CTAHTAPTHHX THKTYCA 35
4 IpojekToRame TEXHOTOTH]E KOMIYTEPCKH VIPABIBAHHX MarmmHa y3 nomof 77
| CAD/CAM cucrema
5.| bnox nactasa [1 90

HA3HUB MOJIYJIA

MCXOIH

I'lo sappinerky mosyna yuenuk he 6urnm y

CTamy Jia:

KIbYYHH [TOJIMOBH CAJIPHCAIA

Obpaja crpyramem Ha
KOMITjYTEPCKH
VIPAREAHIM
00pa/IHUM CHCTEMHMA
H yrpasmbame CNC
CTPYTom

HABE/IE MOy KOMITjYTEPCKH
VIPABBLAHHX CTPYTOBA

HABE/IC TIABHE JIEIOBE KOMILYTEPCKH
}"IIPHH.’I—;&HHX Uﬁp.'d,.‘IH HX CHCTeMAa
Dsj‘dCHH TIOTrOHCKE CHCTCME 34 ITTaRHa
i noMohHa KpeTama,

paziHKyje MEpHE CHCTEME KOjH ce
KOPHCTE TIPH PATY HA KOMITjYTEPCKH
VIpaBLaHUM 0DPaIHUM CHCTEMHMA
KOPHCTH YIPABBAYKY Je/HHHILY
KOPHCTH TAcTarypy MallHHE
pamIHKyje HAMHHE Pajla YIPABBaIKe
jenMHHLIE (PYYHH, AYTOMATCKH,
HHKPEMCHTTHH, pehepeHTHA Tauka,
pan Y] (ynpasmauka je THHHIIA) ¥
MehymemopHju...)

B]']ll[llf[ I[(}Mt‘pﬂ}hﬂ HOCAYA anara }'
HPARIY MOJE/THHAX 0Ca 0 YHATPET
3amaTe BPEMIHOCTH KopHIhemeM CBHX
HauHHa pajga Y.

peryauine 6poj obpTaja

peryiiine Opauny Kopaka

BPIIH H3MCHY a.naTa

e VEIBYUYV]e/HCKBYUY]E CPENCTRO 34

xiaheme

o [lojena KoMIjyTepCKH YIpaBHAHHX
CTPYTOBA, [IABHH JeN0BH

e [loroHcku cucreMH 3a rilasia v

MOMORHA KpeTatba

Mepru cueTeMn

Ypaebauka jennHHIa

Tacrarypa ynpaB/bauke je/IHHATE

Haumuu paga ynpapmsavke jeInHuLEe

(py4HH, Ay TOMATCKH,

MHKPEMEHTAIHH, peepenTa Taduka,

pajn ¥ (ynpapbayka jeIHHHIE) ¥

MehyMemMopHju...)

o [lomepare HOCAUA ANATA ¥ MIPABIY
Moje/JMHAX Oca JI0 YHANpe/l 3aj1are
BpeIHOCTH Kopuithemem cBHX
HauuHa paja ¥J

o Peryaucame Gpoja obpraja n
KOPaKa, M3MEeHa ajara,
YKJBYUHBAE/ MCK/BY THBAHE
cpejcrTia 3a xualheme

[Ipunpema anara 3a
KOMIjY TEPCKH
YIOpaB/LaHe cTPYroBe

& [pcOHaMEIITa aaaT BaH MaliHe

MocTasba anat Ha MallHHe
AethuHHIIE KOPEKIHje Pe3HHX a7aTa
YHOCH HIMEPEHHX KOPEeKIIHje anara y
MEMOPH]Y KOPEKIH)a alara

KOPHCTH JipiKade W CHCTeMe JipiKaya
Pe3HAX aTaTa

KOPHCTH IpKade H CHCTEME IpKada
CTE3HMX azara

o [lpenHamelnTarme anata Ba
MAIIHHE H HA MAITHHH

s Jedunncame KopekuHje

s YHOLIEILE KOPEKIHje anaTta

L] Hp}l\'ﬂ‘{ﬂ H CHCTEMH JAPiKddd aldTa

Crosballme 1
YHYTpallkbe CTPYTamke

m3paljyje TEXHHUKO TEXHOMOWIKY
JIOKYMEHTAIH]Y

e Cnospamme 0 YHYTPAILHE,
IOIPEUHO H ¥3/1YIKHO CTPYTAE
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YHOCH TIPOTPaM ¥ YIIPABIhAYKY
jenununy (Y1) mamune

TECTHPA TPOTPaM (NIPOBEPOM Y TAILE
A71aTa CHMYTALHOM, ILIOTEPOM,
NPODHHM KPeTakeM MalliHe Ha
NPa3HOo)

L] H]}T'[II'T MOCTARIBARS 06[.3‘(1,-'1'[{51
* EPIIA MCHTPHPAILE H CTE3ae 00paaka
o gehHHHIIE MO3HIH]E HYITE TauKe

paJIHOr IMpeMeTa
wspalhyje pague npemvete Ha CNC

cTpyry

le[ll'{ MEPEI—[—;’E H K(]H'['PUJIHUH.H:E
H3paIKa

EPIITH KOPEKITHjA MPOrpaMa — o
noTpedn

NpHMELYje MONPEYHO H Y3IYVAKHO
CTPYTamke WMIHHAPHYHAX 1 KOHHYHHX
MOBPLIMHA CA PAJIHJYCOM H
'jaDGJTaC'FhHMEL IIHROJCM H KOHTYPHO
CTpYTame (THHEApPHA H KPYAKHA
HHTEpIOnan4aja)

IHJIMHIPHYHHX B KOHHYHHX
MOBPIITHHA CA PATH]YCOM H
3a00/beIbHMa, HABOJEM H KOHTYPHO
cTpyraibe (IHHeapHa 0 Kpy:KHA
HHTEPIIOIALHja)

Mapaaa KOMIUIETHE TEXHHYKO
TEXHOJIONMIKE JIOKYMEHTAIH]E H
YHOIICH:E nporpama y ¥
Tectuparse nporpama (posepa

Iy TAhE alaTa CHMYIAIHjOM,
MIOTEPOM, HPUGI[I{M KpeTaHeM
MALIHHE HA PATHO KOHTPoIoM Y J)
[Moctasrbamke 00paiKa, LEHTPHPaHE,
cTe3ame, euincame crapTie 1
HYJIITE TauKe PagHOT NpeaMeTa
HM3pana pasmux npeamera, Meperne
H KOHTPOITHCALE, KOpeKHja
MPOrpaMa - yCI0BHO

Kopekimja epxa
paaHjyca anara

BPLIH H3pay pajHHX npejMeTa
KoprumhiebeM KOpPeKIHje BpXa
pamijyca CTpYrapckux HOMEBA.
NPaBH KOMILIETHY TEXHHYKO
TEXHOTOMIKY JOKYMEHTAITH]Y

Mapana PasHHX npeaMeTa
kKopuimmhereM  KOPEKIHje  BpxXa
panHjyca cTpyTrapcKix HOJKEBa
Mapana  koMImiertne — TEXHHUYKO
TeXHOIONIKe JOKYMEHTallH]e

Odpana cTpyramem
KopHihemem
CTAHJIAP/IHHX [HKJIYCca

MPHMEBYje HKITYCE Y3IYKHOT H
MOTPEYHOT, CHOJBAITILET H
VHYTPaIILer CTPYTamka

IPHMEILY]e [UKITYCe Ppelamka Hanoja
(CMOJBAIILET H YHYTPALIELET, JeROT H
JIECHOT, €4 JE/IHHM H BHIIE TIOHMCTAKA,
LHIHHIPHYHKX H KOHYCHHX HaBoja)
IIPHMEIbYje IHKIYCE Yeellama
HbeboRa

NPHMEEBY e IHKIYCE 3a0y HBarka,
OyIIerha, MPOIIHPHBAA, PAsBPTarba,
VIVINTAA, YPEIHBAA U HAPEIHRAMA
HABOjA.

LIMKIYCH Y30yiKHOT H MOMPETHOT,
CIIOJBAIIILET H YHY TPAITHEr
CTpyralba

[ukiycH peaisa Hasoja
(C[Il).’hﬁlll]—hel' H YHYTpdlllHer, JIEBor
H JeCHOr, CHjC}LITH’M H BHIIIC
MoyeTaka, HHIHHIPHYHHX H
KOHYCHHX HaRoja).

LluknmycH ycelama xbeboBa.
[uxnyen 2abyiHBama, OyHiema,
NPOUIHPHBAHA, PA3BPTd A,
YUYIITARA, YPeIHRARA H
Hape3HBaba HABOjA.

Hzpama nporpama
KOpHITTREHEeM
no/nporpama

npuMetbyje obpaty crpyramem
kopHinhemeM NoanporpaMa
HPOrpaMHpPa HIPaay paaHEX MpeaMeTa
H IIleIpCMﬂ I{O]rll[]lc'l'li}" TEXHHYKO
TEXHOTOUIKY JOKY I'ﬁ-il'.,'H'I'.'r.l]lHj)"
NPHIIPEMA TIAH TTOJICHTABAN:A MAITTHHE

[Tpumena nornporpama.
[lpumepu onpaBIaHOCTH OpHMEHE
MOTOPOrPaMa ¥ IIaBHOM HPOTPaMY,

H3pana pannnx
mpeaMeTa Ha
KOMIYTEPCKH
}"I []'}E.l B/RdHHM
CTPYTOBHMA

nozaemasa napamMerpe CNC mammne 3a
P TPEMa TIPOTpamMy.

NpHNpeMa H NoIsaga MaraliiH
anara.

obpaliyje obpamak mpeMa mporpamy.
IpOBEpaBa H3IJIe/l H IHMEH3R]e
obparka.

Hapana panrnnx npeamera na KY
CTPYTY.

e Mepeme H KOHTPOHCARE.
« Kopeknwmja nporpama (nmo norpedu).

VTHIIA] HA KOPEKLMje PeIHHX anaTa
}’ llH.by Qc I'Hﬂpl’l].‘lallaﬂ OITHMAIHHX
.'lHMEH:-iHjEi PAIHOD JE]ld.
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e KOPHCTH TACTATYPY MAIIHHE

« BPIIH CTATHY/TIOBPEMEHY KOHTPOIY ¥ [lonymasame panne
TOKY oOpane. DOKYMEHTALH] €.
* BPIIH KOPEKIM]Y TapaMerapa Ha
OCHOBY YTEpljeHe HEeNpaBHITHOCTH.
e KOHTPOJIHINE KBAIHTET 0Dparka.
o TIOMYHABA PAJHH HaJlor
bnox nacrasa I & KOPHCTH [POJEKTOBAILE TEXHOIOTH|E IIpojeKToRabE TEXHOMOTHE Y3
yi nomoh CAD/CAM nporpaMekux nmomoh CADYCAM cofrreepa.
naKeTa. HethuHucame reoMeTpHje paiHor
o mapahyje norpeduy TexHHIKO- koMaja y CAD nporpamckom
TEXHOIOIIKY JOKYMEHTALH]Y 34 MAKeTy.
obpany Ha KY crpyry kopucrelin Y1o3nasame ca Bpcrama obpajie
Mofene KOHKPeTHHX cTaHAapIHHX H koje omoryhasa CAM nporpamckn
HECTAHJAPHIX MAIMHMHCKHX JICI0BA MaKeT.
« w3pabyje genose Ha KY cTpyry Ha [TpeyauMake reoMeTpHjCKH
OCHOBY IeHEPHCAHHX TIPOTPaMa nedmnncannx mosiena y CAM
« MO3HAjEe ynpaskamwe CNC MammHoM MPOTPAMCKH TAKET - MOIY .
nomohy DNC-a. Jedunucame texnonoruje y CAM
MPOTPAMCKOM MAKETY.,
HMapaja rexHonomke
nokyMerTaudje nomohy CAM
MPOTPAMCKOT TTAKETA,
[Tperohemwe wigopHOT Koma ¥ G-Koa
YIPaB/LAuKe je/THHHIIE.
H3paga pagnor nena no nporpaMy
nodujennm nomohy CAM
MPOrPaMCKOM MAKeTY - MOJYITY.
Obpajia rojameM Ha | o 0bjacHd moJaeny KOMOjyTEpCKH [Tojiena KOMIjYTEPCKH YIIPABILAHHX
KOMMjYTEPCKH VIPaBBAHUX II0OIATHIA FIQATAIA, TIABHH JICIOBH.,
YIPABILAHAM * HaBe/le [IABHE JIeJOBe KOMITYTepeKH TMoroHCKH cHeTeMH 3a [aBHa H
OBPAIHHM CHCTEMUMA YTPaBLARHX TIOATHIR nmomohna KPETatha, MEPHH CHCTEMH.
i yrpassbarse CNC * Pa3IHKY]e DOTOHCKE CHCTEME 3a . }'tl'lpaB.'ba‘]I(ﬂ_]eJ].HHHLIa MallifHe.
IIOTATAIAMA IriasHa H nomohna KpeTaia L lac:'l‘a‘ljfpa MAaITHHE
® PATHKYj€ MEPHE CHCTEME Mepe saTiTe HA pagy
KOMILjYTEPCKH YIIPaB/bAHHX Hauunu pajia ynpasbadke je/IHHHIE
IR ERTTIEY (PYYHH. AYTOMATCKH,
® KOPHCTH YIPABIBAYMKY JeIHHHILY HHKPEMEHTAITHH, pedepenTHa TayuKa,

pan ¥ y mehy memopujn...)

JedMHnIIe KOPEKIIHje Pe3HUX aiaTa

* pasiHKYje HAUMHE Pajla YIpaBJbauke [lomeparse Hoca4a anaTa y mpasiy
jemHHHLE (PYYHH, AVTOMATCKH, MOjeqHHHX OCa T0 YHAIPE 3a1aTe
HHKPEMEHTIHY, pepepeHTHA TauKa, BPE/HOCTH KOpHINNE:EM CBHX
pan Y (ynpasibaska Jeaanng) y HauAHa paga Y.
mefjymenmopujn...) Perymucame Gpoja obpTtaja 1
* BPIIH HOMEPALE HOCAYA AaTa y KOpaKa, H3MeHa aara,
MPABIY MOjETHHUX 0CA 10 YHANpeT VEJBYUHBAME HCKEY UTHBAH:E
38/1aT¢ BPE/IHOCTH KOpmuhCll.CM CRHX CpelcTra 3a xnaheme,
HauHHa paja Y.
» peryimme 6poj odpraja
e peryimie OpIuHy Kopaka
* EPIIH H3IMEHY aIaTa
* VEIBYUYje/HCKIBYUYje CPEICTBO 32
xnaheme
['ojarme * NpC/IHAMCIITA AT BaH MalliHe [lpeanamermrame anara BaH
Kopumihiemem * M0OCTABIBA &71aT Ha MallHHe MALIHHE W NOCTABBAKE ANaTa Ha

MAITHHH.
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JHHEAPHOT W KPYKHOT
KpeTarha

VHOCH H3MEPEHHX KOPEKIIH]E aiara y
MEMOPH]Y KOpEKIIHja anata
KOPHCTH JIPH#AYE W CHCTEME JIpiKaqa
pesHHUX anaTa

KOPHCTH JIPIAYe U CHCTEME Jipiada
CTEe3HHX anara

H.'ipa]]yjc TECXHHYEQ 'I'CXIIUJIU"T'E{:,"
JOKYMEHTAIH]Y

VHOCH IPOrpaM ¥ YIpaBbadKky
jemaauny (¥J) marmmine

TECTHPA TPOTPAM

HIBOJIM Hpoliec 00pajie rojameM
paaHux mpeaMerta 2D u 2.5D
KOPHINREHEM JTHHEAPHOT KPETama ¥
Pa3IHYUTHM MPABLHMA.

H3BO/IH HPOLEC 00PaJIe III0/1amkeM
paguux mpeamera 2D u 2.5D
kopHIheLeM KPYIKHOT KPeTama y
pH."}."IH‘II"['I'HM I]pﬁHllHMﬂ_

R]}HII’T MCPCIBC H KUIIT[}UJIHCHIhC
H3paIKa

BPIIH KOPEKIIHja porpaMa — 1o
notpedn

NPHMEHY|E NOMPEHHO W Y3/IVIKHO
C'IP}"I'H[-I:E ]ll’IJIHH}IpH'IHHK H KOHHYHHX
NOBPIIMHA €4 PAIH]YCOM 1
3200/BeHBHMA, HABOJEM H KOHTYPHO
cTpyrame (JIMHeapHa U KpyskHa
HHTEPIIOIAIH|a)

BpLIK H3pady pagHHX NpeaMeTa
kopHIhEILeM YEBYUEHE KOPSKIH)E
I[(}J]}'IIPS‘IHMKH Inoaana.

I[pa,lﬂ-l I{(:)I'\.ﬂIJ[';:.'I'H}-r TCXHHYED
TEXHOTOIIKY JTOKYMEHTAIH]y

o Jlehunncame KOPeKIHja PesHUX
amarta.

o YHOINCH:C KOPEKIHjE PE3HHX AJaTA.

o Jpiaud ¥ CHCTEMH Opskada alata.

e HMapaja koMiuleTHe TEXHHYKO
TEXHOJIOIIKE JOKYMEHTAlH]e H
yHOIEE nporpaMa y ¥J

e TecTHpame mporpama

o HM3apama panHux npenmera, Mepembe
H KOHTPOIIHCAHE, KOPEKIIHja
MPOrpaMa - yCIoBHO

« OOpajia riojameM pajHux
npeaMeta 2D u 2,50 kopHithemem
JHHEAPHOT KPETAA ¥ PANTHIHTHM
MpaBIHMA.

« Obpana rnojameM pajaHHax
npeaMeta 2D u 2.5D kopummherem
KPYHHOI KPeTamka ¥ pasdIHUUTHM
NpasLMMa.

o Mapana pajrnx npeamera
KopainhemeM KOpekije
MOJYIIPSUHHKA TJI0J1a71a.

o M3paga komnnerHe TeXHHYKO
TEXHOJIOMIKE IOKYMEHTAIH]e.

Obpana rojamem
kopuihemenm
CTanJ1apIHHXx IHEITYCa

HPHMETLY]E ITHETYCE 3a0yIIHBamka,
OyImema, yIymTama, IpOCTPYTHBARA,
IPOITHPHBALA, YPE3HBAH:A 1
HAPEIHBAMA HABOjA

NPOrpaMUpa IHKIYCE H3PALIES Uena,
#IReDoRA.

nporpaMupa meme 6y|nc|ha. Ha
TMHHH]H, THHTJAMa | KPYIKHHITH.
NpHMERYje ¥ IPOTPAMUPARLY HHKTYCe
Io1ama KOH r}'pa H (}C'l'pl‘la.

o [luknycn zabymusama, Oyinema,
VIYIITAKA, TPOCTPYTHBARA,
[POLITHPHBARA, Y PE3UBALA H
HApPe3HBALA HABOjA.

[uxnyen obpane yena.

[THKIYCH KOHTYPHOT IT10/1akba.
[ukayen rnogama wihebora,
[Turmyen meme Gymema (Ha
THHHJH, THHHjAMA H KPYKHHLH ).
o [lHKIYCH rI0/ama ocTpBa.

ITpojexToBame
TeXHOJIOTHje
KOMIjYTEPCKH
YIpaB/EAHHX MAallHHA
yi nomoh CAD/CAM
CHCTEMA

npHMeRYje 00pany rmoJamem
kopHinhemeM ojnporpaMa
NpOrpaMHpa H3pagy pagHHX MpeIMeTa
NPHIIPEMA KOMILUIETHY TeXHHYKO
TEXHOJIOUIKY JIOKYMEHTAIH]Y
I[]')H]IPEMEI IUIaH MoJellldBaa MalllHHE
KOPHCTH TIPOJEKTORA:E TEXHONIOTH]E
vz nomoh CAD/CAM mporpaMckmx
MAKETA.

uapaiyje noTpedHy TeXHHYKO-

o [Ipumena noanporpama.

e [IpuMepn onpasaanocTy IPHMEHE
NOTOPOrpaMa y IIaBHOM IporpamMy.

» M3pana panaux npeaMeTta u
KOMILICTHA TEXHHYKD TeXHOIOINKA
,'[l)[(}'l'\.it:H'I'a[lHj.'r.l_

o [Inan nogemagama Mamue.

e [IpojekToRabE TEXHOTOTH]E V3

momoh CAD/CAM codrreepa.

Heluuncame reoMeTpHje pagHor
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TEXHOTOITKY JIOKYMEHTAIH]Y 33
obpany Ha KY rnopamunm xkopuerehn
MOJIe/IE KOHKPETHHX CTAHAD/THUX H
HECTAHIAPIHIN MAIMHCKHX Jen0Ba
u3pahyje jenose na KY riogananm,
KV nacepy. 3]1 wramnavy... Ha
OCHOBY TeHEPHCAHHX NporpaMa
no3naje ynpasmame CNC ManmmmioM
nomohy DNC-a,

komanaa y CAD nporpamekom
MaKeTy.

Ynosnasarme ca BpcTaMa obpane
Koje oMoryhasa CAM mporpamMcikn
Naker.

[Tpeyaumatbe reoMeTpHjCcKH
nedmnncannx moyena y CAM
MPOrPaMcKH MaKeT - MOV
Heduancame TexHonoruje v CAM
IPOTPAMCKOM ITAKETY.

H3pana TexHonommke
aokyMentanuje nomohy CAM
NPOrpaMcKOr MaKeTa.

[Iperoherme nisopHor koza y G-koj
YIPAB/BAYKE JeIHHHLIE.

M3pana panunx jaenosa Ha KY
rnoganuun, KY nacepy, 3/1
[ITaMIagy. .. 10 IporpaMy
nodHjenuM nomohy CAM
IPOTPAMCKOM ITAKETY - MOJIYJIY.

Bnok nacrasa I1

Hapaljyje KOMIJIeTHY TeEXHHUYKO
TEXHOIOMIKY JIOKYMEHTAIH]Y
m3paljyje pamHe mpeaMeTa Ha
KOMIIj¥ TEPCKH YIIPaBLAHHM
rIoJaTHIAMA

H3BPIIH OPraHH3alHjy KOHTPOJIS
KBAJTHTETA V Pa3IHdHTHM
NPOHZBOIHAM TIPOIIECHMA

0DJacHH CTOTIPOIICHTHY, CTATHCTHYKY
KOHTPOTY KBaaHTETa

H3IBPLIH H300pP CHCTEMa KOHTPOIS
KBATHTETA

nozuaje 3Ha4a)j cryxde KBaTeTa u
IeHY MOBe3aHOCT ¢4 OCTATHM
tyurmjama

HaBele 3alaTKe ciyikie KoHTpone
KBAJIHTETa

H3pana KoMIieTHe TeXHHYKO
TEXHOIOIIKES JTOKYMEHTAIH]E
H3paga pagHiX MpeaMeTa Ha
KOMITVTEPCKH VIIPABJHAHHM
rIoJamHIaMa

OGuIH opranusanije KOHTpoJIe
KBAJTHTETA ¥ PASTHIATHM
IPOH3ROTHAM TIPOTIECHMA
CronponenTna u CTaTHCTHYKA
KOHTPONEA KEATHTETA
CrarucTHUKA KOHTPOJIAa
OPOHZBOOHOT MpOoLHeca
[peyauMua cTarHeTHYKA KOHTPOJIA
M KapaKTepHCTHYHE KpHEE ca
IIAHOBHMA TTPHJEMA

¢ M300p cuctema koHTpONEe KBanUTETA
e 3ajany u 3Hauaj coy:kOe KBalHuTeTa

H H:eHA MOBEIaHOCT i OCTATHM
(pyuKIHjaMa

Oprannsainiodi oDIHIH KOHTpOe
KRaIHTETA ¥ npeayachnma

3ananm cnywde KOHTpoOE
KBAMHTETA

¥MIYTCTBO 3A THIAKTHYKO-METOIHYKO OCTBAPHBAILE IMPOT'PAMA

Ha moverky cBakor Mo/Iy/ia yUEHHKE YIIO3HATH €A IIH/LEBUMA H HCXO/IHMA HACTABE, OJIHOCHO YUEHha, ILIaHOM
paga u HAYHHHMA OLEHRHBALA.
[peamer ce peanutyje kpo3 Bexkde y pauyHapcKoM KabHHETY, paTHOHHLIN, TPOUIBOIHOM norony. [punnkom

OCTBAPHBAM:A IIPOIPAMA 0/1C/BEH:E C€ JIe/IH Ha rpyne 1o 10 yuenuka,

y '['U[{}f pﬂi-.l.lll-l].'d]l]djli Ml],"u-'][.'r.l OCIIOHHTH €& H4a 1|pe,-'[3]-|a[—ha )"'—]ﬂHHI(.i:i H3 MEPEH—;& H K()H'I'p{}:]&: KBATHTETA,
MOZICITHPALA MAITHHCKUX SJIEMEHATA H KOHCTPYKIIH]a, TEXHOIOTH]E 33 KOMIJYTEPCKH YIIPABLAHE MAaIlIHHE,
TpOrpaMHpaka 3a KOMITjYTEPCKH yrpasibaHe Mamuae. HactasHuk npunpema notpefne enemMenTe 3a BesxOy,
JIEMOHCTPHPA Pajl Ha pavyHapy. JEMOHCTPHPA Pajl ca MEPHHM MHCTPYMEHTHMA, 00jalnmana IocTyIaK
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MEPCHha H KOHTPOIHCAba AehMHHCAH TEeXHOIOUIKHM HOCTYIIKOM, HPATH PaJl YUSHHKA HA PajHOM MECTY W
yKasyje Ha rpeiike npy pagy.

Pajne zajaTie Be3HBATH 34 KOHKPETHY MAUTHHCKY [IPAKCY.

Hf!ﬁllp METOMA H oJIHKa Pajid 3d CBAKH MOV U,'L]'}eh}fjli HACTABHHK ¥ 3dBHCHOCTH OJ] HACTABHHXN Cﬂjlp'}K'djﬂ,
cnocobHOCTH | moTpeda YHeHHKA, MaTepHjaHuX | IpyrHx yenosa., Kopuernmu sepbanne MeToje (MeTona
YCMEHOT H3Nlarama H IHjalollKka MeToJa). MeTole IeMOHCTpalHje, TeKCTYyalHO-HIyCTpaTHBHE METOIE,
MeTo/ie NpojeKTHHX 3aiaraka. [Ipeanosxennm obamim paga cy ponrannu, paj y TpylnM, paj y mnapy,
WHTHBH/TYATHH pajt.

VYRoIHKO ce IporpaM peainsyje mo JyATHOM MOJeTy NoTpebHO jé Ja WIKOMA H MOCTOJABALL AeTABHO
HCIUIAHHPAJY H YTBP/IC MECTO W HAYHH PeAlT3AIH]e HCXO/A, H YHECY HX ¥ IUIaH PeAN3AlHjC YHCHa Kpo3 pal.
IMpenopyka je na ce yuerme Kpo3 pajl pealviyje NpUMeEHOM CaBpeMeHe padyHApeKe olpeMe H oJrosapajyhux
KOMI]YTEPCKHX TTPOTPaMa.

YI¥YTCTBO 3A ®OPMATHBHO H CYMATHBHO OLUEBHBAILE YYHEHHKA

V¥ HacTaBH OpHjeHTHCANO] Ka JIOCTH3AILY HCXO/1A IIPATE CE W BPE/IHY]Y HPOIEC HACTABE H yUema, moctHruyha
y‘lﬂHHK'cl (I]]’)(},'L)"K'I'H }"‘{EH—:H) H COINMCTBEHH pE_Ul_ HHU'I'HBH}’IK ']'pﬂ[’}ﬂ KOHTH H}'HPHHU A I]p.i:i'l'[rl H.i:lllp&:jl?:ll( y‘ISH HEKd,
KUj'DI cooormema }! Ha'THHy H# K{)jﬁ }"ICHHIIH Ilapfl'HI[HI[Hp‘djy, KAKD IIpHIﬂ:’IIJI‘aj}’ IMOJIATRE, KAKO ‘dp]'}-'\-'lcﬂ'l'}'j}',
EBANYHPA]Y., TOKYMeHTY]y uTa. Jla O6H BpenHoBamke OHIO 00jeKkTHBHO B ¥ YHKIH]H YUeHd, MOTpebHO je
VCKJIA/IHTH HHBOE MCX0/Ia H HAYHHE OIEHhHBAMbA.

CyMaTHBHO OLIEH:HBARE j€ BPEIHOBAE MOCTHTHY A YUeHHKA Ha Kpajy cBake peanmnzobane Teme. CyMaTHBHE
oleHe ce Jo0Hjajy B3 KOHTPOIHHX MM MHCMEHHX PAJIOBA, [UIAHA Mepeha (MEpPHMX JIHCTH), [HEBHHKA paja,
TECTOBL, }‘CMEHU[' HCITHTHEA A, CAMOCTA/THHX HITH I'p)"IIHMX pﬂ,‘L{?Hﬁ. )"'—]EHP‘IKH..

VY hopMaTHEHOM BpEIHOBAILY HACTARHHK OH TPeasio J1a IPOMOBHINE TPYIIHH [IH]AI0T, [1d KOPHCTH TTHTAMA
g OH reHepHCao NoJaTKe 03 jaukux uaeja, ang 1 Ia moMorHe pa3eoj haukix naeja, naje yIeHHIHMA MOEPATHE
undopManuje, a nopparHe HHdopManuje JOOMjeHE 07 YUCHHKA KOPHCTH 4 NPHIATOIN II0JIYYaBAaILE,
oxpadpyje YUEHHKE O3 OLEHYjy KBANHTEeT cBor parza. M3bop uHCeTpyMeHTa 3a (JOPMATHBHO BpEIHOBAME
JABMCH O/ BPCTE AKTHBHOCTH KOja ce Bpenyje,

VKo/HKO ce nporpaM peajHiyje no JAyaaHoM MOy HACTABHUK/HHCTPYKTOpP NpOBEpasa ja IH je
ToCIoaaBall I’{}IHPII]HU ]Ipl!lll‘!H}" p}'l:-il-'] Kd Ha pij,ilHl'lM MSU'I'}‘ Hid KOME p«'_l,'LE MITAIH H 14 JTH jl.'_‘ H3BEO }"BUJ[H)" l]ﬁ}'l{y
MIETHX O 0e30CHOCTH B 3/IPaRiby HA Paty.
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Hazue npejmera: AYTOMATH3ALIHJA TPOHU3BO/ILE H ®JIEKCHEHUJIHH
TEXHOJOIKH CHCTEMH

Tosmunsn dom Teopuja: 62 Bewde: 0 IPAKTHHHA Onok nacrasa:0

Hacosa. . owacmasa:0

Pazpen: | 9¢TBPTH

[besn yuema: —  Crunaibe 31arba 0 HAMEHH H CTPYKTYPH CARPEMEHHX Ay TOMATHIOBAIHX H

d]J'[EKCI-'Iﬁ}'IJ]I'IPIX TEXHOMOMKHX CHCTEMaA
— Ocnocob/eaBarme 3a IPAMEHY IIPOH3BOOHHX CHCTEMA ¥V YCIIOBHMa H3MEHT
HPOH3BOJIHOT HpOrpaMa

HCXOIN
TEMA Mo zappimeTky TeMe yuenHk he OuTH KIbYYHHA IMTOIMOBH CAIIPACATA
V CTamy JIa:
e NeUHUINE YIIPARTLAHKE H CHCTEM
VIIpaB/Larba

-

Vnpapkame M CHCTEM YITPARIBAA
OTBOPEHH H 3aTBOPCHH CHCTEM

« 00jacHH OTBOPEHH H 3aTBOPEHH YIpaBbAka
CHCTEM YIPaB/Larba e AHANOTHH H JJHTHTAIHH CHCTEMH
e PAIHKY]E AHAIOTHE W JIHFHTAIHE o [TporpamMcrko ynpapbake
CHCTEME o Pauynapu (Crpyrrypa (hardware) n
e 00jacHH MPOrpaMCKO YIPARBAKE noruka (software)
« objacHu yiory pauyuapa, o llpunimn pana pauynapa
ctpyrypy (hardware) u noruxy o KomyHuimpame ca paayHapoM
(software) « llojam nporpama
o 00JaCHH NMPHHIAI paja payyHapa « Jlordka nporpaMHpara
e KOMYHHWITHDPA CA PAyHAPOM e lloaena TexHOMOIMKKHX CHCTEMA
e 00jacHH MOjaM IporpaMa o [liBeEH ayToMaTH3ALH]E
e 0DjacHM JOTHKY [POTPAMHPAH:A e AYTOMATH30BAHH ODPAJTHH CHCTEMH:
AyToMaTHzanmja * HABE/E MOMETY TEXHOMOIIKHX KOMIT)YTEPCKH YIIPABBAHH 00paTHu
npoueca TEXHOMOWKOT | CHCTEMA CHCTEMH M :HXO0BA MPHMEHA ¥
CcHCTEMA e HABEIE IIHILECBE ﬁ}"l'ﬂMﬂ'l'H3ﬂthjC FABHCHOCTH OJ1 BEIIHYHHE Ccpujc.
® HaBeJIC Moaelly ayTOMATHIOBAHKMN PASHOBPCHOCTH NPOH3BOIHE H
olpagnx cueTeMa CIOKEHOCTH 0DpasKa
e 00jacHH ay TOMATH30BAHH O0PaIHH | « AYTOMATH30BAHH 00panHi CHCTEMH 3a
CHCTEM 38 MAJIOCEPH|CKY H MAJIOCEPHJCKY W CEPHICKY TIPOH3BO/IH:Y:
CEPHjCKY MPOHIBOTILY o AYTOMATH30BAHH ODPATHH CHCTEMH 38
e OIHIIE AYTOMATHIOBAHE O0paiHe BEJIMKOCEPHJCKY H MACOBHY
CHCTEME 3a BEJIP{KUUEPHjCI()" H MpPOH3IBOAHY
MACOBHY TTPOH3BOIHY -QIIITE NOCTABKE;
o OnHLIe 0OpagHe CHCTEME ¢ -CTIeTHjaTHE AMaTHE MAITHHE;
A7anTHBHUAM YTIPABILAIbEM -tpancdep mtHHHje

e (JDpagHH CHCTEMH ¢4 aJalTHBHHEM
}!’I [pElBJhﬂH-.-B.'\.-'[ .
-TIOJENA CHCTEMA

- MPHMEHA
e o0jacau pazmmky wimehy duxcre | o ®Ouxcaa nw pnexcnbuina
# hrekcnOUIHe ayToMaTH3AIM]e AYTOMATH3ALM]A
¢ HABE/IC PA3IHKE HUIKET H BHIIET ¢ Crenenn duiekcnOHIHOCTH
HHBOA (hrexcubUNHOCTH TEXHOIOMWKOr CHCTEMA
TEXHOTOMIKOT CHCTEMA o DrexcHOHIHE TEXHOTOMIKH CHCTEM
drexcubHTHN i . .
« o0jacHu nojam QuiekcHONIHOT e EneMeHTH cTpyKTYpe (ruexcuOuIHor
TEXHOJIOIIKHA CHCTEM :
TEXHOJOLIKOD CHETEMA TEXHO]IOMEOD CHETEMA
* HABEJIE C/ICMEHTE CTPYKTYPE o Duexenbumma nponssoiana hemmja
thnekeHOHIHOT TEXHOMOITKOT (CTpYKTYpa, HAUWH pama)
CcHCTEMa « Ynpassame diaeckubuIHoM

OPOH3BOIHOM hemnjoM
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HABHMTAIH]e
00jJacHH yIOry ayToMaruialuje
1PH CEIAJUITTER:Y

0BjacHH HAYMKH PaJIa 0 eIEMENTE « DuexcubmIHa NPOXR3IBOIHA JTHHH]A
thnekenbunne npoussonte henmje (CTPYKTYpa, HasHH pamaa)
objacHu HAUWH YIIPaB/bakha « PauyHapcku HHTETPHCAHA TIPOM3BO/THHA
(hneKcHOHTHOM MPOHZBOIHOM (CIM)
henujom o VYnorpeda padyHapa y NpojeKTOBaILY H
00JACHH HAYKMH paja W eneMeHTe NPOHIBOIHH Y (pIeKCHOHITHOM
thnekcubOHIHE POH3ROJIHE JIHHHjE Texnonomiom cueremy (CAD/CAM)
objacHH HAYHH YTIPARLAHA ¥ o [Ipennoct dguexcnbnmHor
thneKeHOHITHOM TEXHOMOIIKOM TEXHOJIOLIKOT CHCTEMA ¥ OIHOCY Ha
cueremy (npumena CIM -a) (HKCHH TEXHOJIOIIKH CHCTEM
objacHu cnetMpHIHOCTH (MIaHHpakE TPOH3BOAKE, Boheme
npojekToBama Grekcndummor JAIIHXA FOTOBHX HPOH3BOJIA, NPOTOK H
TEXHOWIOLIIKOD CHCETEMA (IIPHMBHH AVCTYTHOCT HH(I}UPMH.] ll’{jﬂ., AOHOLIICHC
CAD/CAM -a) OIUTYKA)
HABEME MPeTHOCTH (hrexcHOHTHOT
TEXHOIOMIKOT CHCTEMA ¥ OJIHOCY
Ha (JHKCHH TeXHOIOUIKOT CHCTEM
objacHM ¥ ueMy ce oresia o  DIEKCHOMIHOCT KOMITjYTEPCKH
heKCHOHTHOCT KOMIIJYTEPCKH yhpaebane Maurnne (Moryhaoer
YIIpaB/kaHe MallHHE o0pa/ie pasiiMYHTHX PajIHUX KOMa/a
objacHH yIory o0pajHHxX leHTapa K0 H BpIIeHa paziHaHTHX 00paja Ha
W Manunmyaannonux ypehaja v JE/HOM PasHOM KOMAIY )
thnekcuOHIRO] Ay TOMATH3AM]H O0pagHH UEHTPH
Kommjytepckn objacau yiory pobora u « Manunynarmmonn ypehaju 3a sameHy
VIPaBIhaHe MALIHHE | poloTCKHX cHcTeMA ¥ anara
poborn y @TC (pIICKCHOHITHHM TEXHOJIOIIKHM + Maranuuu anara
CHCTEMHMA « PobotH H pi)ﬁ(fl'ﬂl{l'{ CHCTEMH
HABES/IE MOCTORe Koju ce oDarmajy | o Mobuian Manumynannonn podoTw
npaMeHoM podora + Yjora pobora y durexcnOninum
TEXHOTOMIKHM CHCTEMHMA (ITPEHOC
MATEPHjalla, OUCITYKHBAILE MAIIHHA,
MOHT&KA, KOHTPOIIA)
HABE/IE NOTOAHOCTH e AYTOMaTH30BAHA KOHTPOIIA (TAYHOCT,
AYTOMATH3OBAHE KOHTPOE ¥ Op3una Mepera, 00pana H NpHKas
(preKCHOMIIHO] Ay TOMATH3AIH]H pesyarara. yknaname y cucrem CIM)
OIHLIE PA3IHYHTE NIPHCTYIIE o TIpHCTYIIH YV KOHTPOIIH pajiHe
KOHTPOITH PAIHOT TIPOIeca Y {)TICp&T[HjC (IC(_)'FI'I'pO.'Ta ¥ TOKY CaMor
thnekcuOHIRO] Ay TOMATH3AM]H Opoleca, HAKOH 3aBpUIEHE JeTHMHIHE
HaBE/IE BPCTE TPAHCIIOPTHHX oDpajie, HAKOH 3aBPINICTKA paJiHe
CHeTeMH 38 KOHTpOY CH.C.TL‘.MHI y d]]'[c-KCHGI{JIIIUj ::)}'lcpaupljc.‘}. )
N o Ay TOMAaTH3AIH]H e TpaHCHOPTHH CHCTEMU Y
" TpatlcTlopT ¥ OIHINE HAMHH PAJIa 8y TOMATCKH rekeHOHITHO] ayTOMATH3AIM]H
le_'?KCH?M“DJ. soljeHnx BO3MIA o OnmTe KAPAKTEPHCTHKE H MOIETa
ayTOMATH3ALH]H o ) e
OIHITIE HAYHH Pa/jia KOJIKIA ca TPAHCIIOPTHHX CHCTEMA
COMCTBEHHM CHCTEMOM e TpancnopTHa KOTHIA

AyroMarcks soheHa roauna
Konnua ca concTBeHHM CHCTEMOM
HARMIATIH] &

AyToMaTH3antja CKIAHIITEeha
PauyHapcko Boliewe eBHASHITH]E
CKIIA/IMINTA
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YOYTCTBO 3A IHJAKTHYKO-METOAUYKO OCTBAPHBAILE ITPOI'PAMA

Ha IIOHC'I'K}' CB4Ke TeMe }'HCIIHKC }'llD3llﬂ'1'H Cd IIH/BEBHMA H HCXOHMA. TLTaHOM pﬂ,il,a H HaYHHHMA OLCHRHBALA.
TeopHjcka HACTARA NPEJIMETA C& PEAIH3Y|e ¥V YUHOHHIH [PH YeMY Ce OJIeJbeHe He JIelIH HA rpylie.
Ipernopy4enn Opaj wacosa no TemMama je cneziehu:

® AYTOMATH3ALH]A MpOLeca TeXHoIomKor cucTemMa (18 uacoga)

o MOuexcnbuiam TexHomomkn cuerem (20 yacosa)

e KoMmjyTepcku ynpasibate Matniie 0 poboti y @TC (16 yacosa)

o CHCTEMH 33 KOHTPOIY H TPAHCTOPT ¥ (hIekcHOHITHO] ayToMATH3aH)H (8 uacoBa)

IpuinkoM peanuzalje TeMa OCHOHMTH €€ HA NPe/3HANA YHCHHKA M2 TEXHOIOIH|E 33 KOMILjYTEPCKH
YNpabJbaHE MALIHHE, I]p[}jﬂ!{'l'{}}iﬂ!—hﬂ. TEXHOIOIIKEHX CHCTEMA. M:!ﬁilp METOId H oQnHKa paa 3da CEAKY TEMY
onpehyje vacTaBHUK ¥ 3aRMCHOCTH O] HACTARHHX CAJIPHaja, ClIoCOOHOCTH W noTpeda yueHHKA, MATCPH]AITHHX
u apyrux yenosa. Kopuerutu sepbanne MeToae (METOIA YOMEHOT H3Tarama H IHjaT0MIKA METOIa), METoIe
JIEMOHCTPAIH]E, TEKCTYAIHO-HIIyeTpaTHBHe MeToze. [Ipenokenn obmiin pasa cy GppoHTalHu, pajy rpyIM,
pag y mapy, HHIHBHIYATHH paj.

YIO¥TCTBO 3A POPMATHBHO H CYMATHBHO OIIEILHBABE YUEHHKA

Y HacTABH OPHjEHTHCAHO] K JOCTH3aKY HCXO/d NpaTe ce H BPeIHY]Y NpOLec HACTABE H y4era, nocTHrHyha
YUeHHKa ([IPOJyKTH Yueiba) i conctsenn pasl. Hacrasnuk Tpeda KOHTHHYHPAHO 12 IPATH HATIPE/IaK YHCHHKA,
KOjH ce orfefa ¥ HAUMHY Ha KOjH YUeHHIH MapTHIMINPA]y, KaKo MPHKYIIBA]Y MOJaTKe, KAKO apryMEHTY|y,
CBANYHPA)Y. A0KYMEHTY]Y HTL. Jla On BpeaHoRame OuIo objeKTHBHO U ¥ QYHKUHH yuersa. noTpeduo je
YCKIAJHTH HHBOE HCXO0/Ia H HAYHHE OLlebHBakA.

CyMaTHRHO OlICH:HRAILE j¢ BPeIHOBamkEe NocTHIHYRA yueHnKa Ha Kpajy cBake peamnszosane teme. CymaTnene
OLEHE CE JOGHjaj}-' H3 KOHTPOMHHX HITH MTHCMEHHX PagoBd, TECTORA, YCMEHOI HCITHTHEAH:A, CAMOCTATHHX HITH
IPYITHUX PaloBa YYcHHKA. Y HPOLECY OlCH:HBAILA HACTABE ¥ GIOKY MOKE/HHO j& KOPHCTHTH JIHCBHHK pajia
YUCHHKA.

YV OopMATHBHOM BPEAHOBAILY HACTABHUK O TPebaio Ja IPOMOBHINE IPYIIH JIH]AIOT, Id KOPHCTH ITHTAba
Jla OM reHepueao nojarke u3 hadkux uieja, amm H 1a oMorHe passoj hadukux ueja, 1aje yHeHHIHMA NOBPaTHE
HH(OpManHje, a NoBpatHe HHpOpManHje NoOHjeHe o] YYeHHKa KOPHCTH Ja NpHIATOIH TOJYyHaBame,
oxpalpyje yHCHHKE [Ia Onemy]y KBammrTer csor pana. M3bop mueTpymenTta 3a GOPMATHBHO BpEIHOBAE
3aBHCH 0] BPCTe aKTHBHOCTH KOja ce BpeaHyje.
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Haszue npeamera: [IPAKTHYHA HACTABA

1. OCTBAPHBAA OBPAZJOBHO-BACIIHTHOI PAJA - OBJIHIHA H TPAJAILE

VY rabenama je npHKkazad roJUIIkH GOH HacoBa 3a cBakd olUIHK paja.

1.1. TIPEMA ILUTAHY U TTPOT'PAMY HACTABE H YUEIbA!

HACTABA
PA3PE]] Teopujcka Bewbe [lpakTHuna Hacrasa y ITPAKCA | YKYITHO
HACTABA HacTaBa Gumoky
| 0 0 140 60 0 200
11 0 0 140 30 0 170

1 R .
IonpasyMeea peannialmpjy HACTABE KPO3 TEOPH]CKY HAcTaBy, Bex(e, NPAKTUHHY HACTABY H HACTABY v ONOKY

1.2. HPEMA ILIAHY H IIPOI'PAMY HACTABE H YYUEA KAJIA CE PEAJIM3YJE 110

IYAJHOM MOJEJTY 2
HACTABA
YYEILE KPO3 | YUEBE
PA3PEIl | Teopmjcxa Ilpaktiuna | Hacrasa PATT* KPO3 YKVITHO
Bewxoe q
Hactapa macraga | y Gnoky | (Hacrasay PAJl
BIoKY)
1 1] 0 140 60 0 0 200
I 0 0 0 0 30 140 170

*VKOMHKO ce MPOrpaM peannsyje No IyaTHOM MOIeTy
* [Morpebno je ma mKona v NocI0IaBal JASTALHO HCMJTAHAPA]Y H VTRPIS MECTO W HAMHH pealii3aije
HCXOJIA, H YHECY HX ¥ NUIaH PEalHIAlmje YUeha Kpo3 paj

2. IH/LEBH YUEILA:
e CTHIAE OCHOBHHX 3HAMa H BEHITHHA W3 00IIACTH IIPHMEHE MEpa 3allTHTE Ha pajy
s (Cruname oCHOBHHX 3HAMA M BEIITHHA 0 o0paiy MaTepHjana

HA3HUB U TPAJAILE MOJIVYJIA IIPEIMETA

Pazpen: NnpBH
Pen. HA3HUB MOJIVYJIA Tpajame Mmomyna
op (vacorn)
1. Mepe 3aliTiHTe Ha pagy, Mepemne H KOHTPOIHCAkE 12
2. | Ouprapame H oDenekapamke, TYPIH|jake, NPHOOP 34 CTE3ame H NPHAPKABAE 22
3. | Obpaga OylemeM, NPOLHPHBABLE H VIIYIITABE 24
4. | Ceveme W ojicellame, 0DJIHKOBabE THMOBA H Npouia, Crajame MaTepHjana 38
3. Meko nemM/beibe, JaBapHBaLe, NOBPIIHHCKA 3allITHTA 44
6. Ilpouszeoaau pajx (Gnok npaktHune nacrase) | 60
Paszpen: JIPYTH
Pen.6 HA3ZHWB MOJTVIIA Tpajarse Mojyna
p (yacoBH)
1. Crpyrame 56
2. ['mogame 56
3. bpyimeme 28
4. Ipowzeonan pan (Gnok npakTuyHe nacrase) [1 30
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HA3HB
MOIYJIA

MCXOJH
[lo 3aBpmeTKy MOy A yueHHK he OuTH ¥
CTamy 1a:

KIbYUHU [MOIMOBH CAJTPHCATA

Mepe zamTuTe Ha
pasy. MCpeLe H
KOHTpOJIHCALE

Ouprapame H
obelekapame.
TYPITH|abE,
npuGop 3a cTesame
H IPHJIPHKABALS

JeMOHCTPHPA MOCTYIIKE MEpera i
KQIl’I]’JDJIHCﬁIha: ,il'}'}:l{HIICKH)i. Mcpa, }'1:10ua,
]IUJ[(HKH.jﬂ H ODITHEA H XpallaBocTH

PYKY]e MEPHHM alaruMa, npHOopoM H
TPeIMETOM pajia

pelaBa NOCTAB/BEHE 3aJaTKe MpeMa
TEXHHYKO-TEXHOJIOMIKO] JOKYMEHTAIH]H
HIMEPH H KOHTPOJIHLIE HIPAIAK
MOMYH-ABA MEPHY JIHCTY H OLICH:Yje
BIIACTHTH pﬂ}l

]IPHMCTIH npanmla 0;1p}Kana| Bl H 'IP‘IHIFICIBH
MAlHe, anata 1 npubopa

KOPHCTH TEXHHYKOTEXHOJIOIIKY
JOKYMEHTALH]Y

KOPHCTH MEPE 3alITHTE HA PajLy

ofgabepe MpHOOP 34 OLPTABAKA H
o0eNeKaBaAmnLA

Rl}lﬂﬁept‘ 1T H I[]')HG{'.IP S3d CTE3dHC H
TPHAPAHABATHS

onabepe anat H npurdOp 38 TYPIHjamke
H3BEC TOCTYIKE 00pajie: olpTaama H
obenekaBama

H3BE/IC MOCTYIIKE 0Dpajie TV PIHjarben
JEMOHCTPHPA NOCTYIIKE TYPrHjaH:a
pﬂBHHX,E)EJIHX1}'H}"'I])31II1-I)}’IX ClIIOJbAlllHHX
]IUHpIIIHTI‘d

H3IBEIE OIITPEHE ATATA 38 OLPTABALE,
oDeNeKaRahe

JeMOHCTPHPA MOCTYIIKE CTe3amha H
HpHApRaBaka odparka

Pellabd MOCTARBEHE 3a/IdTRE ITpeMa
TEXHHIKOTEXHOIOIIKO] JOKYMEHTAIIH]H
KOHTPOJIHILE H3palaK

OLICHLY|C BIACTHTH pajt

NPHMEHH TIPABHIIA OIpsKaBarba H YHIThersa
anara M npudopa

KllpP{C'I'H TEXH M‘IK()'I'EXHUJI(MIIK)‘
JOKYMEHTAITH] Y

o [locTymak Mepema H
KOII'IPOJIHCHI}:& ,'L}'HCHIICKH.K MCpa

o [loCcTYnak Mepera H
KOHTPOJIHCAHA ¥YTI0BA

e [Ipariseme H3IRCIITAjA MEPHHX
JIHCTA KOHTpOJIe

« YUysame u opxasame MepHIIa

+ Mepe samTuTe Ha pany

+« Mepe samTiTe Ha pagy

o [Ipudop 3a crezamse u
NPHIPHKABAHE

o Ouprasame u o0elemaRahe

o CTezame H NpHIPKABAKE

» Omrpeme anara

o Typnujame, BpCTE H MOOETA
ryprsja

. H:;pa,.ll,'d PATHHX NIpeIMeTa

« Mepe zamTurte Ha pany

Obpana Oymerem,
MPOIIHPHBALE 1
YIOYLITARE

w3abepe azar u npudop 3a

OyIIere, IPOIIHPHBARKE HY Y LITARE
H3BOJIH MOCTYIIKE OYIICH:A,
NPOLIHPHBAILE H VIVINTAILE

HIBOJH OIITPEHC PEIHOr A71aTa 34
Oy eme

KOPHCTH Mepe 3alliTHTE Ha pajIy
PEIH MOCTABBEHE 3a/1aTKE ITPEMa
TeXHHUKO-TEXHONOIMKO] 0KYMEHTAIH]H
HIMCPH H KOHTPOJIMINS W3pa/lak
NONYH:3aBa MEPHY JHCTY H OLEH:Y|e
BIIACTHTH pal

o Mammune,anar u npudop 3a
Oyieme

¢ bymeme.nponMpHeame u
VIIY LI TAHE

o Ourrpemse pezHor anara 3a OyieHe

e HM3pana panHux npenmera

o Mepe 3alTuTe Ha pany

12. aBrycr 2020.
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KOPHCTH TCXHHYRKO-TCXHOMOIKY
JOKYMEHTAITH]Y

NPUMEHH TIPARKIIA OJPKaBarba 0 ynihema
MAlIHHe, AnaTa 1 npubopa

Ceverse #
OCelanse,
0DNHKORAE
JIHMOBA H
npouna, cnajame
MaTepHjana

u3abepe MalTHHy,a1aT o npudop 3a
NOCTYIORE CEYCH-a H OOCCIaHa

HIBOJIH QUITPEHC PEIHOD ATIATA 34 CCHCHLE
H OJICelabe

H3BOJH MOCTYIKE HCNPABIbathi
MaTepHjana

H3IBOIH CaBHjaH:-ﬂ ¥ TOIITOM H XJITaIHOM
CTalY pasHHX MaTepHjaia

H3BOJH MOCTYNAK CNajalba 3aKHBaba
H3BOJH NOCTYIAK CNajarba BHjIIHMA H
HABPTKaMa

PEIITH MOCTARBEHE 3A/IaTKE NPEMa
TEXHHUKO-TEXHOIOMKO] TOKYMEHTAIH]H
HIMEPH W KOHTPOJIMINS H3paJlak
NONYHLABa MEPHY JHCTY H OLeHmY|e
BIIACTHTH paJl

NPUMEHH TIPABHIA OJpKaBatka H YHInheka
MAITHHE, A1aTa 0 nprdopa

KOPHCTH TEXHHYKO-TCXHOJTOIIKY
JIOKYMEHTAITH]Y

KOPHCTH Mepe 3allTHTE Ha paty

Marmmne, anar 1 npudop 3a cevetse
H OJIcellane

Cederhe Py4HOM TECTEPOM
Ceuemhe PYHHOM CHCKTPHYHOM
ﬁp}"CHJIHIL{?M H TECTEPOM
C’C'ICIBE MIITTHHCKHM TCCTEpamMa
Oncename cexaguMa

Omrpese pesHor anara 3a
oJicelanke

Henpasibame Marepujaia
HCI]I}«'JHJI)HI-&E Tpakd, THMOBA H
IIATTKACTHX MATCPHJAIA
CapHjame ¥ X1aJHOM HITH TOILIOM
CTarbY

Crajame MaTepHjata

Criajamse J1e/108a BHjIHMa
SHABPTRAMA H '-]HHHjﬂMﬂ

Anarn 1 npubopy 3a pasipojuRe
CrojeBe

Bpere sakusama. AllatH H
MATEPH]AT 32 3AKHBAE

Hapaja paanux npemera ca
TEXHHYKO-TEXHOJIOLTKOM
JMOKYMEHTAIH]OM

Mepe 3amTuTe Ha paxy

Meko nemibeme,
f‘lﬂl‘]ﬂl’)HHﬂPhﬁﬂ,
Ilﬁlipllll‘llicl{a
3ANITHTA

00JaCHH NPHIPeMY MATEPH)AA H AlaTa 3a
MEKO JIEMIBEH:E

H3BOJH MOCTYNAK MEKOT JIEMbEHha
objacHu NPHIIPEMY MAaTEepHjaia M anara 3a
IABAPHBALC

HIBOJIH NOCTYIAK EICKTPOJIY4HOr
JABAPHBA

WIBOJIH NMOCTYITAK SISKTPOOTIIOPHOT
JABAPHBARA

HOKAKS KaKO CC BPIIH HPHIIPpCMa
MOBPLIHHE 33 3AIITHTY 0] KOPO3Hje
HaBpiK w3dop norpedunx atara Jupudopa
H MATEPH]JLTA

H3BEJE NOCTYNAK MOBPUIHHCKE 3AITHTE
PelH NOCTaBJLEHE 3a/1aTKe NpeMa
TEXHHUKOTEXHOMOIIKO] TOKYMEHTALHH
HIMEPH U KOHTPOIMIIE HAPAIAK
MOMYHaBa MEPHY JIHCTY H OLEHY]e
BITACTHTH Pa

KOPHCTH TeXHHYKOTEXHOJIOIIKY
TOKYMEHTAITH]Y

HPHMCHH IIpaBMIIA OJpsKaBatba | unrficma
anarta u npuoopa

KOPHCTH Mepe 3allTHTE Ha Pajly M 3allTHTe
KHBOTHE CpejiiHe

OnpemMa H MATEPHJAT 38 MEKO
JIEMIBETRE

Mexo nemmbeme

Hspana pannux npeaMera
JeMILEHBEM

Onpema 1 MaTeprjall 3a
3ABAPHBAM:E

]":J[CK”I'pO.'I}"ITIU FABAPHBAILE
Enextpootnopro 3apapuBame
H3pana pannux npeamera
3ABAPHBALEM

Kopozuja. Bpere kopozuje
anIIpCMa TIOBPITHHE 33 3alITHTY
Bpete Goja i nakora

Hanormneme 3aimmiTHIX IpeBIaKa
Mepe samTuTe Ha paiy | Mepe
JAITHTS AHBOTHE CPCJIMIIC
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liacHuk NMPOCBETHU TTACHUK

[lponzeoguu pan
(OmoK mpaKTHYHE
Hacrane) I

Crpyrate

HAIMATIC MTHCBHHK upamwmc HACTABS
IeMOHCTPHPA MOCTYNKe odpane
npeaxoaHo obpahenuM Moy THMA
KOPHCTH Mepe 3aIlTHTE Ha pagy

Jla pyKyje MaluHaMa, atariMa, npuiopom
H NpeIMEeTOM Pajia

llpH.\-'I'C'FI'D'I TIpOI[H’CEl'EIC pC}KHMC UGIJELTIC
pClIIH MOCTARTBCHE 38 TATKS npcma
TEXHHYKO-TEXHMIOMKO] TOKYMEHTALIH]H
HIMCPH W KOHTPOJIMINS H3pa/lak
NOMYHABA MEPHY JTHCTY H OLEH:Y|e
BIIACTHTH pﬁ,‘l

]IpHMeHl‘I IIPHHHJIH (Ulp}{{'dﬂiil—hii H 'll’ll[lhl‘.,'H-:.'d
MarkHe, anara 1 npubopa

JEMOHCTPHPA MOCTYIKE CTPYTAKA
CHOJBAUIILHX NOBPIIHHA: (JUHO CTPYIamke,
oJIceliarke, HapelKHBakbe, Hapala
MCTPHHMKOT Ilﬂﬂojﬂ HAPCIHHIIOM H
CTPYTAPCKHM HOMKEM

JIEMOHCTPHPA IMOCTYIKE CTPYTaha
VHYTPALIF:HX OBPUIHHA: [THIHHIPHYHHX
IIOBPIIIHHEL CTEINEHACTHX IlUl‘lleIl’lllﬁ.
}l(;heﬁ()ﬁ.'—.i. HCOHHX MOBPLHIHHA , KOHYCA,
VPCIHRALC YHYTPAIhCT MCTPHYKOT
HEBOjA YPEIHHKOM H CTPYTAPCKHM HOMKEM
JIEMOHCTPHPA MOCTYIKE YIIYIUITaha |
pazBpTama

HAMHINE JHEBHHK NPAKTHYHE HACTABE
KOPHCTH MEpe 3allTHTE Ha Pajy

PYKYje MalIMHAMA, &IaTHMA, TPROOPOM H
HPeIMeTOM paja

NPHMEHH NIPOMKCAHE PekuMe odpane
pelliH MOCTABILEHE 3a/1aTKE IpeMa
TEXHHUKOTEXHOMOIIKO] TOKYMEHTAIHH
HIPAIH PAJHE NPEIMET NOCTYIIIHMA
CTpYramka: ChoJkallllHX NOBPLHIMHA (IiIHH()
CTPYTAE, OJICETIAmEe, HAPEIIKHRAIE,
H3PATA METPHYKOT HABO]A HAPE3HHIIOM H
CTPYTAPCKHM HOMEM), VHYTPAIILHX
NOBPLIMHA ( UHIHHIPHYHHX NOBPLIHHA,
CTENeHACTHX MOBPIIHHA, KIkeboBa,
HCOHHX MOBPINHHA . KOHYCHA, YPCIHBALG
YHYTPALIRBET METPHUKOT HABOjaA
VPE3HHKOM H CTPYTAPCKHM HOMKEM ) H
VOYIITARA H PA3BPTAA HA OCHOBY
TEXHHYKOTCXHOIOIIKS ,'LﬂK}'MCIl'l'allHjC
HIMEPH H KOHTPMMIHINE TTPHITPpEMAaK,
ofpajak o H3pajaK

ospei Mepy (odpa, 0pajiHa HitH J1011a)
H3MEPEHe MePHE BEHUHHE HA OCHOBY
TEXHHKO TEXHOIIOHIKE JIOKYMEHTAIlH]e
NOMYHABA MEPHY THCTY H OLEEHY|e
BIIACTHTH paJ|

e Mspana cnoskeHux pagHux

samataka o0yXeaheHHX MOTYITOM:

— Mepe samTire Ha paay, MEPCH:E
H KOHTPOIHCALE
Ouprasake 0 obeleKaBatbLe,
TYpPHHjamke, Npudop 3a crelame
H NPHIPALBATLS

— O0pana OvIICEM H pe3armhe
HaBoja

— Ceuemse H 0Jiceriame,
OBMUKOBAKE THMOBA H
npoduia, H clajamke MaTepHjaia

— Meko JEMJBCHE, 3dBADHBAHC,
NOBPITHHCKD 3aITHTA

[Noctymak puHOT CTpyTamka
CHOJBAINLAX HOBPIUIHHA
TMoctynak oncenama

[MocTynak HapenkuBame Ha CTPYTY
IMoctymak cTpyrame uamely
MHIBAKA

[locTtynmax npane cnobalmer
HABOja HAPSIHHUIIOM

nll(]'['yl]i:ll{ Hi3paae METPHYKOT
CHOJBANTLET HABOJA CTPYTAHEM
[MocTymak cTpyrame YHY TPAIBHX
IHIHHIAPHYHAX NOBPIITHHA
[MocTymak cTpyrame yHYTPaImbHY
CTENEeHACTHX [IOBPLIHHA
Iocrynak crpyrame yHY TPallE:HX
Aopebona

| IUCT}-’ITEIK CTPYTAmE YHY TPAILHX
KOHYCa

[ocTynak obpane VHY TpammbHx
YEOHHX MOBPITHHA

Ioerynak obpaje yoyimrameM 1
PasBpTaHCM

[Moctymax ypesupamse nasoja
YPE3IHHKOM

[ocTynak 3paie METPHYKOT
VHYTPALIILET HABOja CTPYTAPCKHM
HOMWeEM

H:spa.,'l,'d. PAIHHX TIpeIMeTa
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TNPAMCHH TTPABHIIA OJIPGHARAND H 'IP‘IHIFICIBH
MAITHHE, ATaTa H npriopa

| nopame

JIEMOHCTPHPA MOCTYTIKE 06pane rioama:
paBHHX MIOBPIIHHA, TOBPLIMHA MO YTI0M,
OTROPA, KhehoRa
OeMOHCTPHPA MPHMERY MpOCTOr NOASOHOT
auapa'ra HA MIOJame OI'H-Gpa.. CHO AKX
H yll}"I'piilllthX HILeOORA U CIIOKEHHX
NOBPUIHHA
JIEMOHCTPHPA MOCTYTIKE 00pane rioama
UHIHHIPHYHHX 3VITYaHIKA
HAIHILES THEBHHEK [IPAKTHYHE HACTABE
KOPHCTH Mepe 3alliTHTE Ha pagy
pYKYje MalIHHaMa, a1aTHmMa, TprOopoM 1
NpeaMeToM pajia
]IpH.\-TCTIPI TIpOI[HCElIIE ]JC}KFII\‘IC Uﬁpﬂile
PELH MOCTABBEHE 3AIATKE NpPEMa
TEXHHUKOTEXHOMOUIKO] JOKYMCHTAIH]H
HIPATH padHH npeaMeT NOCTVIIIHMA
N0 aHA;
PABHHX TTOBPIIHHA,
- TMOBPUIHHA T10JT ¥TI0M,
OTBOpA,
#IbeOoBa,
MPHMEHOM MPOCTOT NOJEOHOT anmapaTa
Ha rioJiaHsc OI'Bﬂpﬁ. ClHOJBALIIEHX H
}‘H}"['pﬂll[H—;P{.’( )K:heﬁ(ma H CIOMKEHHX
IIUHpIIIHII‘d.
- TAOJLC MHJIHHIPHYHHX 3YTTMaHHKa
Ha OCHOBY TEXHHUKOTEXHOIOIIKE
JIOKYMeHTalH]je
H3IMEPH W KOHTPOJHILE NPHIIPEMAK,
obpajak # H3pajak
OJIpeIn Mepy {Jmﬁpa, JopanaHa UiH J0Ma)
HIMEPEHE MEPHE BEIIHYHHE HA OCHOBY
TEXHHKOTEXHOMOMIKE JOKYMEHTAallHje
HONYILARA MEPHY JTHCTY H OICHY]e
BIIACTHTH paj
llpHMClIH upaumla an};{aual Ld U -mmhcu.a
MALIHHE., 4/1aTa H I]PMGUPH

Ofpajia paBHrX MOBPITHHA
TMOBHIIEHE TAYHOCTH

I'nmoname nospiMHa o1 yriioMm
I'moname otBOpa

I'moname winebosa

anl\-ICIIﬂ HpoCTOr MOJe0OH0r
dllapara

IMnoname 0TROPA MOACOHHM
anaparoMm

I'noname cnossammux 1

VHY TPALTBHEY #KBeD0BA IOIeOHHM
ﬁllﬂpﬁ'l'(')}l Ha FIOJaIHIE | ca
IIPHM&H{IM ITaBe 3a }l}"ﬁ.’hﬁ}hﬂ
I'noname crnowennx noppMna
TMOAEOHHM anapatoM

I'noname MHIHHIPHYHHY
yTIAHHKA

Hapana paquux npejamera
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bpymeme

[lpouzeoguu pan
(DIIoK npakTHune
nactage) I1

» JIEMOHCTpHpA mocTynke obpane obpana
GpyIehe CIOBAITBHX HHIHHIPHIHHX
MOBPIHIHHA, CIIOLAITITEHX KOHYCHHX
NOBPLUIHHA, YEOHHX MOBPIIHHA,
VHYTPAIILHX HTHIHHAPAYHAX [OBPHIHHA,
VHYTPALIH:HX KOHYCHHX NOBPILIHHA,
VHYTPAIT:HX YEOHUX MTOBPIIHHA W
CPeNMITISHX THE3NA

¢ HAIIHIOE JHEBHHK MPAKTHYHE HACTABS

* KOPHCTH MCPE 3allITHTE Ha pajly

» PYKVje MAlIMHAMA, ATATHMA, TPHGOPOM H
IpeIMeTOM paia

s [PHMEHH NPOTNHcaHe peskiMe obpaje

* DEITH MOCTARIBEHE 3a/1ATKE TTPEMA
TEXHHUKOTEXHOMOIIKO] JOKYMEHTALH]H

s HIPAIN PajHK MPESAMET MOCTYIIHMA
OpyIIeHa:

- CHOJBANIHHX HUJIHHAPHYHHX
NOBPIIHHA,

- CHOJBAIBHX KOHYCHHX TOBPINTHHA,
YCOHHX MOBPIOMHA,
YHY TPAITHAX [HTHHJIPAIHHX
MOBPIIHHA,

- YHYTPALILHX KOHYCHHX TOBPLIHHA,
YHYTPAILIAX YeOHHX MOBPIIHHA

- CPEJIHIIFLHX FHe3Ta

Hia OCHOBY TEXHHYKO TEXHOIOINKES

JOKYMeEHTalH]e

¢ HIMCPH H KOHTPOIHINE TPHITPCMAaK,
obpagak 0 H3pagaK

= OJpead Mepy (Jlodpa, JopajiHa HiH J1011a)
HiIMepeHe MepHe BellHYHHE HA OCHOBY
TEXHHKOTEXHOIOMIKE JIOKYMEHTAlHje

 TONYHABA MEPHY JTHCTY H OLEHY]e
BIIACTHTH pall

o [IPHMCHH IPAaBHiIa odpiKaBarba H ymhera
MAlNHHE, anara U npudopa

o HAIIHING THCBHHK MPAKTHYHEC HACTABRC

* KOPUCTH MEpE 3alllTHTE Ha pajy

* PYKY]e MallHHAMA, a7aTHMa, NpHOOPOM H
NPEIMETOM Pasia

o [IPHMCHH HIPONACAHE peikAMe oOpane

e PeIlH NOCTABBEHE 3a0aTKe NpemMa
TEXHHYKOTEXHOMOIIKO] TOKYMEHTAIMjH

» HAPAIH PaJHH NpeIMeT NoCTYITHMa
CTPYTaha H III0/1aHha

¢ HIMEPH H KOHTPOIHINE NPHIPEMAK,
oOpajiaK ¥ M3pajaK

o OJIpeIH Mepy (J100pa, Jlopajata HH JIo11a)
HIMCPCHC MCpPHE BCIHYHHE Ha OCHOBY
TEXHHKOTEXHOIOIIKE JOKYMEHTalHje

» NONYHABL MEPHY JIHCTY H OLIEH:Y]e
BITACTHTH PaJl

e MPHMEHH NPABKIA OOpKaBaka 1 yHimhemsa
MalMHe, aara u npubopa

+ bpymeme cnosmpanmmux
IHITHHIPHYHHX MOBPITHHA

¢ bpyileme crosballbHX KOHYCHHX
NMOBPIIHHA

o bBpylIeHme YCOHHX HOBPIIHHA

o bpyuieme yHY TPallBHX
THIHHAPHYHAX TOBPITHHEA

e Bpymeme yHyTPaImm:HX KOHYCHHX
NOBPIUHHEA

e bpyicme YHYTPaIH:HX YCOHHX
MOBPIITHHA

¢ bBpyineme cpe/iniux reesia

« HM3pana pajgnux npeamera

o [3pana cnoskeHHX pagHHuXx
sajiaraka o0y xsaheHux MOy IoM:
— Crpyrame croballibHy
MOBPITHHA
— Crpyrame
Croxeno cTpyrame

¢ zpana cnoskenux paanux
sagaraka o0yxpaheHEX MOTYIIOM:

Lo 1ame

+ Mepe samTuTe na pany
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¥IyTCTno 3A AHWIJAKTHYKO-METOJIHYKO OCTBAPHBAIBE IIPOI'PAMA

Ha noveTky cpakor MOIyIa yHeHHKe VIIOZHATH ca LH/BEBHMA H HCXOTHMA HACTARE, OJIHOCHO YUekbd, ILIAHOM
paia ¥ HAMHHHME O1CH:HBAA.

ITpeamer ce peanHzvje Kpo3 MPAKTHUHY HACTABY ¥ IIKOJICKO] PATHOHHIM, TPOH3BOAHOM noToHy. [Ipunnkom
OCTRAPHBAKLA MTPOTPaMa 0JICILEHE Ce JeiTH Ha rpyne 1o 10 yvueHuka.

Y Toky peamMsaliMje MOIYNA OCTOHHMTH ¢€ HA TpPeA3Harba YHeHHKA M3 TeXHHYKOT IIPTaiba, eKomorHje u
FAMTHTES JKHBOTHE CpeIHHE, MAITHHCKHX MaTcijﬂ.l'lﬂ. MEXAHHKS, MAITHHCKHX CICMEHATA, CICKTPOTEXHHKS H
CICKTPOHHEKS, '|'cx1|0_10|'ujc MalmHeke obpaje.

Hacrapuuk npunpema notpedHe elemenTte 3a pewby (NpHnpemak, anar, npudop H noTpedHY TEXHHYKO
TEXHOTOMIKY JOKYMEHTAIH]Y ), IEMOHCTPHPA Pajl ca MePHHM HHCTPYMEHTHMA, 00janimhapa MocTY Ak MEperha
H KOHTPOIHCAKA AeDHHHCAH TEXHOMOWKHM TOCTYIKOM, NEMOHCTPHpA NOCTYHAaK obpamge aeduHHCAH
TCXHOITOOIKHM MOCTYNKOM, JCMOHCTPHPA pa/jl Ha MalllHHH H pajHoM MCCTY, IpaTH pall VUCHHEA Ha pa/iHoM
MECTY H VKazV|e Ha TpelIKe OpH pagy. PagHe 3anaTke Be3HBATH 334 KOHKPETHY MAITHHCKY MPaKCy.

Hz200p merona v obimka pajia 3a cBAKKH MOJIYIL o,lr.pch}fjc HACTABHHK ¥ 3ABHCHOCTH 01 HACTABHHUX canp‘»{aja._
cnocoBHOCTH H noTpeda YHeHHKa, MaTepHjaiHuX | ApyrHx yenosa. KopuetHt pepbanHe Metojle (MeToa
VCMCHOT H3TArama H JIHJAJOMKA METOIA), METOe JEMOHCTPAIH]E, TEKCTYAITHO-HIYCTPATHRHE METOIE,
MeTOJe NMpojeKTHHX 3amataka. [Ipeanoskenn obmuim paga cy (pOHTATHH, pag ¥y TPYOH, pag y mapy,
HHIHBHIYAIIHH paJl.

YKoIHK0 ce mporpaM peajaHsyje mo IyaaHoM MoJedy noTpedHO jé Ja WKOTa H MOCIOJABAll JeTALHO
ncuualmpajy H YTBP/IC MECTO B HAYHH pcmlu.’-:auujc HCXO/1a, H YHECY HX ¥ [1/IaH pca_lmfzaunjc YUCH:A KPO3 pal.
IMpenopyka je aa ce yyerme Kpo3 paj peajiHiyje MPHMEHOM CaBpeMEHe padyHapcke ofnpeMe H ojrosapa)yhux
KOMITJYTEPCKHX TTPOTpaMa.

YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLUEHBLHBAILE YYHEHHKA

V HACTABH OPH]EHTHCAHO] KA JIOCTH3IAILY HCXO/A IPATE CE H BPE/IHY]Y [POIEC HACTABE U yuYersa, nocturuyha
YHEHHEKA ([IPOJIYKTH Yuetha) H concTBedd pajl. Hacrapnuk rpeda KOHTHHYHPAHO J1a IPATH HALIPEIAK YHEeHHKA,
KOJH ce orfela ¥ HAYHHY Ha KOJH YYeHHIH MapTHIHITHPA]Y, Kako NPHEYIURL)Y MoJaTke, KaKko apryMeHTy]y,
eBanyHpajy. JOKyMenTyjy uria. Jla 6m BpesHoBame Omno ofjextusuo u y GyHKIHjH yuema, norpedno je
YCKTaIHTH HHBOE HCXOIA W HAYHHE OLCHHBAMA,

CyMaTHBHO OIICH:HBAILE j€ BPeIHOBam:e nocTHruyfia yueHuKa Ha kpajy cBake peanusoBane Teme. CyMaTHBHE
olleHe ce ToOHjajy U3 KOHTPOMHHX HIH MHCMEHHX PATOBA, TUIAHA MePerha (MepHHX THCTH), THeBHHKA Paja,
TECTORA, }‘CMCHOJ.' HCITHTHEAILA, CAMOCTAIIHHX HITH I'p)"lllll'l?{ pa\.'L(}Ba }"-ICIH‘IKa.

v Ill(}PMH'I'HBHUM BPEIHOBAKY HACTABHHK OH 'I'pt'ﬁﬂ.l[(} Ad [TpOMOBHIIE FPYITHH ,'I,Hj.'d..']l‘.ll'., Ad KOPHCTH MMHTaHA4
J1a OW refeprcan noaTke w3 haukux aeja, amm M 2Ia noMorte passo) haukux wieja, 1aje yYeHHIHMa NORpaTHe
HHpOPMALHje, 4 NMOBpaTHe HHGopMauHje moOHjeHe O YYCHHKA KOPHCTH A TIPHIATOOH TIOOYUABAE,
oxpadpyje VUCHHKE J1a OLCHYy KBanuTeT cBor paxa. M3bop uucTpyMeHTta 3a (OPMATHBHO BpC/IHOBAMLE
3ABHCH 0 BPCTE AKTHBHOCTH KOja ce BpeJHyje.

VKo/HKO ce nporpaM peajHiyje no JAyaaHoM MOy HACTABHUK/HHCTPYKTOpP NpOBEpasa ja IH je
TTOCITONARALL I-{'ijII]HU ]I[JUI[I.’]I‘\." ]}H'jld K Hid [J'd,-'lEIUM MUU'I'}‘ Ha KOMC pa_.'[,c MITETH M J1E JTH jl.’ HABCO ‘\.' HUJ[I[)" UG}’K}'
MITATHX 0 Oe30eIHOCTH H 3[paB/by HA Pamy.
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Cnywsenm

liacHuk

NMPOCBETHU TTACHUK

. Hasue npenmeTa:
Fopaimbn o
Jacosa:

Pazpen:
ITnmern yuema:

[

HNPEAY3ETHHUIITBO
reopuja: 0 ;ncmﬁc: 62
ETBPTH

IIpEiK'I‘H‘lIII:i
~ Hactasa:(

ook nacragra:()

P?;L'j]%ﬁjﬂlw MOCTIOBHHXY H TIDE.:I}'.'SCTTIH'TT\’H)( FAHARA, BCITTHHA H TTOHAITTAH:
Pazenjame Npemy3eTHUUKHX BPEIHOCTH H CMIOCOOHOCTH I4 C& MPEno3Hajy
Peay3eTHHYKE MOI'YIIHOCTH ¥ JIOKAIIHOj CPEIHHH H JEIIYj€ ¥ CKJIALY ca THM.
Paszprjarme MoCI0BHOI H NPE/Iy3eTHHYKOr HAYHHA MUIILLEH:A

Pasprjame cBecTH O CONCTBEHHM 3HAKHMA H CIOCODHOCTHMA | 1aBO0]

NpoEeCHOHATHO] OPjCHTAIH]H

OcnocobieaBamke 3a AKTHBRHO TPpaHReHC mocia (f{ﬂ]l[}[lth'dHﬂl—bﬂ H

CaAMOZANMOITHARAE )

OcnocodpaBarbe 3a H3IPaLy JeTHOCTABHOT TIAHA MOCTOBaKa Mane hupme
MyITHAHCITHILTHHAPHH TIPUCTYTI U OPHjEHTAITH]a Ha TIPaKCy

Paspujarbe 0CHOBE 33 KOHTHHYHPAHO YUCHE

Pazsujaike 0AroBOPHOr OIHOCA IPEMA OHYBAY HPHPOIHHX pecypea 1

EROJIOLIKE PABHOTEMNE.

TEMA

HCXOooU
Io aappiierky TeMe yaenuk he OurH ¥
CTakY Jia:

KJBYUYHH [MTOIMOBH CAJTPIKATA

IpeayzeTHHIITRO H
Npeay3eTHHK

HABE/IE 4/ICKBAJITHE IPHMEPE
I]pt‘,‘k}":{t"['HHl[l'['Bﬁ H3 JOKAIIHO
OKPYHKEmA

HABENE KapaKTePHCTHKE
Mpe/Iy3eTHHKA

00jaCHH 3HAYA] MOTHBAITHOHHX
(hakTopa v npeay3eTHHIUTBY
JIOBEJIE ¥ OJIHOC |10j MOBE
HHOBATHBHHOCT, IIPEJI}‘?HMJBHHUC']' H
IIpC}L}'"jC'FIIH]II'FELI

MPeno3Ha PasIHIHTE HAUMHHE
OTIIOYHILALA TI0CTA Y JIOKAIHO]
3ajeTHHIN

« llojam, pa3Boj 1 3Ha4aj
Npeay3CTHHLITEA

» llpodmun n kapakreprcTnre
YCOEIIHOT Npeny3eTHHEA

s MOTHEH NpeIy3eTHHKA

o TexHHKe H KPHTEPH|VMHE 34
yTBpljHBae NpeTy3eTHHUKHX
IPEHCTIO3UIH]a

Paspujame u nponena
MOCIOBHHX HEja,
MﬂpKC'l'Hlll' IJran

MPHMEHH KPEeaTHBHE TEXHHKE H3bopa,
CeNeKIH|e H BPEIHOBAMA MOCTORHIY
Hieja

Npeno3Ha CAIpKa) H 3Haya] OHIHHC
IJIaHa

HeTpakH MeljycoOHO TenoBabe
(haxTopa Koju yTHUY HA TPKHILITE:
LeHa, NPOHIBO/L. MECTO, IPOMOLHjA |
JIHYHOCT

MPHKYIIA 1 anamasupa widopmantje o
TPAHINTY | Pa3BHja HHIHBHIYATHY
MAapKETHHI CTPATEIHjy

pazBHje caMonoy3aame y cupoeoljery
TEPEHCKHX HCTHTHBAMA

CaMOCTAIHO Mgpa,'ll'l MﬂpKC'l'Hlll' naHa
¥ npHipeMd OH3HAC NaHa
IIpCSCTI'l'}'jC MAPKCTHHI TUTAH Kao e
COTNCTBEHOT OHIHNC MIIaHa

e Iparame 3a MOCIOBHHM Hgjama

« llpouena nocnosuux MorvhHoceth 3a
HOBH NMOCTOBHH IICUJ.}'XBBT

& SWOl aHanmMza

o Crpyxrypa Gusnuc niana u
MAPKETHHT I1JIaHA Kao KBeroBor 1e1a

o EneMeHTH MapkeTHHT MuKca (511)
{1|pm1313.0.'u’}'c_1}f|'a, HEHA, Kanaiu
JHCTPHOYIH]E, MPOMOLH]E, THYHOCT)

e Paj na Tepeny-HeTpaKHBaE
TPKHILTA

¢ llpczenTanmja MapKeTHHI IUIAHA 33
omabpany OHIHHC HOE)Y

Viuparibame u
OpraHH3aigja,

HaABCIC ocobuHe VCNETHOT MCHANCPa

o Menagment GyHEnHje (TUIaHApame,
OPTaHH30BamE, Boljebe H KOHTpoIa)

12. aBrycr 2020.
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TIPARHH OKRHP 32 e 00JACHH OCHORE MEHAMEHTA o llojam w BpeTe TpOMKORA, 1ICHA
OCHHBAmE H YOIy Ta/ pOH3BO IS KOLITaHba
(YHKITHOHHCATHE e 00jacH# Ha jeIHOCTARHOM TIPHMEPY o Husectuimje
JeNaTHOCTH Tojas | BpCTe TPOLIKOBA, LeHY « llpenoMHua Tauka peHTAOHIHOCTH
KOIITa:a 0 HHBECTHIH]E o MeHayumMeHT IPOH3BOJILE -
s H3pauyHa npar peHTadHIHOCTH Ha YIIPAB/babe MPOHIBOIHHM
JENHOCTARHOM TPHMEDY MPOTLECOM/YCITYTOM
e 00jacHH 3HAYA] MPOHIROIHOT TITAHA H | ¢ YIPABBALE JBYICKHM PeCypeHMa
H3pagd MPOH3BOOHH TJIaH 34 ¢ YOpapibame BPEMEHOM
COIICTBEHY DH3HHC HIE]Y V o Huxemepunr speiHocTH
Hajje THOCTABHH]EM ODTHKY o HMudopMmaimone TeXHOMOTHjE ¥
(camocTanto uin v3 nomol MHOCIORALY
HaCTaBHH IC.'LI] - npﬁHHH ACHEKT MNOKpETaka OH3HHCca
« yBHha 3navaj nnanupasa v oadupa
JBYACKHX pecypca 3a notpebe
opraiHMzanMie
e KOPHCTH FAHTOrPaM
« objacnu 3na4aj HHQGOPMAITHOHNX
']'E')(HUJIU['H_]H 34 CABPEMEHD [MOCNOBAHE
& CXBATH BAXHOCT HCIIPCKHAHOT
HHOBHPaHa MPOH3BOIA HIH YCIyra
e H3abepe HAJIOBOLHH]Y
OpPTaHH3AIHOHY H MPaBHY (QOpPMY
Ilpl'llip'l:,'LliC AKTHEHOCTH
& HipaiH H [IPEZ!EH'I"'\-’jE OPraHH3alHoHH
TITAH 33 COTICTREHY DH3IMHC Mgy
e CAMOCTATHO CAMHHHW WIH MOMYHH
OCHOBHY IOCIOBHY JIOKYMEHTAIH]Y
Exonommuja e cacTapd OMIAHC CTarbka Ha e bunanc crama
NOCIOBaKA, HajjeJHOCTABHH]EM MTPHMEPY o bunanc yenexa
(hHHACH|CKH NJ1aH e CACTABM OMJIAHC VCIIENA W VTBPIIH « bunanc Tokosa rotoeune (cash flow)
MOCIOBHH Pe3yaTaT Ha o Wspopu punancupama
HA]je/IHOCTABHH]EM NIPHMEPY s Mucturynuje n nadpactpykrypa 3a
& HAllPpdBH PA3IIHKY M.'%MEI]_\-" INPHXOIa H MOJAPHIKY [peJy3eTHHINTEY
pacxaona ¢ jl.’,fI'EIC CTPAHE | NIIPAJTHBA H o | llelpC\-‘[a H IIP}CS{,‘.'EI'I‘HI'LHja
OI7HBa HOBLIA Ca OPYre cTpaHe (hPHHAHCH|CKOT NiaHa
HA HajjeIHOCTARHH]EM TTPHMEDY
o Hapeze mMorvhe HaumHe QuHaHCHpama
COINCTBEHE JICIaTHOCTH
e ce HHpOpMHLIE ¥ OJroBapa)yhHM
HHCTHTYIIH]AMa O CBHM PEJICBAHTHHM
THTAILIMA O]T 3HAYA]A 38 IOKPETabE
OnIHHCA
o HICHTHOHKY]E HAYHHE 3a OIPHKABAN:E
JHKBHIHOCTH ¥ NOCAOBaHY npeayseha
e CACTABH d)HIla,TICHjCIL'H TIITEaH 38
COMCTBEHY OH3IHHC HAE]Y CaMOCTATHO
HIH 3 nioMoh HacTaBHUKA
e TIpe3eHTYje (PMHAHCH]CKH TIJIAH 3a
CBOjV OH3HHC HIOEjY
YueHHUKH HpOjeKT- ¢ CAMOCTAIIHO WIH ¥3 oMol ¢ M3paja nenosuror OusHue nnaxa 3a
npe’leHTaIHja HACTABHHKA 14 NoBeke cBe ypahene COTICTBEHY OM3HHC By
HOCIOBHOI IL1aHA Jienose OHIHKC 1LJ1aHa « llpezenranuja
MOje THHAYHHX/ TPYITHHX OHIHHC
MJIAHOBA H JIHCKYCH]A
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e HIPAIH KOHAYMAH (JeHOCTARAH)
OH3IHHC [UTAH 38 COMCTEeHY OH3IHHC
HIIE]V

e MpeleHTyje GHIHHC IUTAH Y OKBHPY
JABHOT 4aca U3 [peaMera
NPy 3ETHHLITEOQ

¥YIOYTCTBO 3A JHIJAKTHYKO-METOAHYKO OCTBAPHBAILE ITIPOI'PAMA

Ha noverky crake TeMe YUeHHKE YIO3HATH Ca TIHJHEBHMA H HCXOTHMA, TTAHOM Pajia i HAMHHHMA ONSHHHBATLA.
IMpeamer ce peanusyje xpo3 sexde y yunoHnud. [Ipunikom ocTeapHBama MporpaMa oJe/bere Ce Jeln Ha
rpyue jo 15 yuenuka. llpenopydenn Opoj uacopa 1o temama je caesehu:

e [IpenyizeTHHIITBO U Npeay3eTHHK (6 YacoBa)

® PajpHjamke H NPONSHA NOCIOBHHX HCja, MapkeTHHr mwiaH (14 gacora)

® Yrpakkatke W opraHusainja (24 daca)

e Exonomuja nociosama (10 qacora)

® YUeHHUKH NpojeKar — Npe3eHTalllja NocJIoBHOT MiaHa (8 yacosa).

[Tpuinkom peanusalinje TEMa OCIOHHTH CE HA IPE/I3HAA YUCHHKA W3 NPAKTHUHE HACTABE, NPOjEKTOBAMA
TexHomomknx cucrema. Halop Metona u obnuka pana a ceaky Temy ofpeljyje HACTABHHK Y 3aBHCHOCTH 01
HACTARHHX CajlpA@ja. crnoco0HOCTH W noTpeda ydeHHKA, MarepHjaliHux M JApyrux ycioea. Kopuernta
BepOaiHe MeTozle (METONA YCMEHOT Hlaratba H JIHJalouka MeTo1a), MeTOAE AeMOHCTPALH]e, TeKCTYaIHO-
WIYCTPATHRHE METOE. MeTO/Ie mpojexThor 3aiartka, [peiomenn obmmim pasa cy GponTanii, paa y rpyiH,
pag y mapy. HHIHBHIYATHH pag.

ITpummkom peanusannje teme Ilpeaysernnmreo u npeay3eTHHuK JaTH PUMEP YCIIGHIHOI MPE/y3eTHHKA
H/HIIH MO3BATH HA Yac TocTa — Npely3eTHHKA Koji OH FOBOPHO YYEHHIIHMA O CBOJHM HCKYCTBHMA HITH IOceTa
YCHEUIHOM Npe/y3eTHHKY. Y OKBHpy Teme Paisujame H npoueHa mocjoBHHX Heja, MAPKETHHI ILIAH
KOPHCTHTH OJIY]Y Hieja H oheHe JHCKYCH)e J1a ce YHeHHIHMa [IOMOTHE ¥ KPEATHBHOM CMHLILbAKY OH3IHHC
wieja u oabupy HajmososbHAje. [penopyuuTi yueHHIMa J1a OH3HHC HIEJC TPAXKE ¥ OKBHPY CROT HOJPYUja
pajia aid He HHCHCTHPATH Ha TOME. Y MEHHITH CE JIEJIa Ha IPYTIE OKYTIUBEHE OKO JEHE MOCIORHE HIEIE ¥ KOJHMaA
ocTajy 1o Kpaja. ['pyne yueHHKa OKYMUBEHE OKO jelHE MOCIOBHE HIAEje BPILE HCTPAKHBARBRE TPHKHIITA MO
HACTABHHKOBHMM ynyTcreuMa. [loxkelsto je oprannsosarn nocery Mamum npenysehinma rie fie ce yuennnm
HH(POPMHUCATH 0 HAUHHY JeNOBala W ONCTaHKa Tor npedy3zeha Ha TpikumTy. [Ipenopyuene canpiaje Teme
Vopaseake H OPraumiauuja yqeHuK casialaBa Ha jeJHOCTABHHM IPHMEpHMA y3 nomoll HACTABHWKA.
IMpumukonm peannzanuje teme EkoHoMmuja nociosama, GHHACHjCKH 1111aH

kopreTHTH (opmynap 3a Ouznne mian Hammonamne cnyxbe sanonueapama, Koprernmn Hajjesnocrasimje
Tabene 3a w3pagy OHIaHca cTama, OMMTAHCA yenexa W OHIaHcd HOBUaHHX Tokoea, O0pamuTH cagpikaj Ha
Hajje/HOCTaBHHjHM NIpuMepuMa 13 npaxce. [lpenopyka je ja npu ocTBapuBamy TeMe Y4YeHHUKH NIpojeKT-
npe3eHTALNjA MOCTOBHOr IUIAHA ITO3BATH Ha JaBHH Yac YCIEWIHOr Npely3eTHHKa, NpecTaBHHKE LIKOMe,
JIOKAJIHE caMoylpare W Danaka 2a HpOIEHyY PEATHOCTH H HHOBATHBHOCTH On3nuc mana. [Tpema moryhnoctn
HarpajuTH Hajbo/ke pajgoge. Y MpeseHTAUH]H KOPHCTHTH CBA PACTIONOAMBA CPE/CTBA 3a BHIYAIH3ALH)Y a
nocedHo npe3eHTanm]y ¥ power point —y.

Hzbop MeTona u obnuka paga 3a chaky TeMmy ofpeljyje nHacTaBHUK ¥ 3aBHCHOCTH 01 HACTABHHX cajapiKaja.
cnocoBHOCTH M DOoTpeda yueHHKA, MATePHjATHHX M ApYTHX yenoba. KopueTutu pepbanme Metone (MeToma
YCMEHOI HM3Iarama W JHjalolika MeTOJd. MHHH [pelaBaika), MeToje ASMOHCTpAlHje, TeKCTYalHo-
WIYCTPATHBHE METO/IE, METO/E CHMYJIalHje H cTyauje cayuaja. [Tpennoskern obaHuM paja cy (ppoHTalHH,
Pazly TPYIH, Pajly Hapy, HHAHBHIYAIHH PaJL,

Jlapatn ymyTcTapa yueHHLHMa riae  Kako Ja Johy 1o neomxonnux nrpopManyja. Kopuctut cajTose 3a
HpHKYILBAE HHpOpMalHja (WWW.apr.gov.rs. . www.sme.gov. rs.  u japyru). [lpeanawe ce nocera
COlMjalHiM NIAPTHEPHMA HA JIOKAJIHOM HHBOY (ommTina, (ummjane Harmonanne ciyxbe 3a sanonubasarme,
Pernonanne arenunje 3a pasBoj MaTHX H cpelHX npedyseha u c.).

YIO¥TCTBO 3A POPMATHBHO H CYMATHBHO OIIElLHBAIBE YUEHHKA

¥ HacTaBH OPHjEHTHCAHO] Ka TOCTH3ambY HCXOME MPATe e H BPEIHY]Y NPOIeC HACTARE H yUema, MocTHrHYha
VUEHHKA (TIPOJIYKTH YUEha) B concTrenH pat. Hacrasumuk Tpeba KOHTHHYHPAHO JIa NPATH HANPEIaK YYSHUKA,
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KOjH €& OIIg/la Y HAUHHY Ha KOJH YUEHHIH MapTHIHIINPAjy, KAKO NPHKYIUBA]Y 10/1aTKe, KAKOo apryMeHTyjy,
EBANYHPA]Y. TOKVMEHTY|Y HTO. Jla O6H BpegHoBamke OHMO 00jeKTHBHO H ¥ (YHKIH|H VUEHA, MOTPeOHO je
}'CICJ.BJI.H'I'H HHBOE HCX014 H HAYHHE OLeHHBdH.A.

CyMaTHEHO OleHHBA:E je Bpe/IHOBAke NocTHrHYha yueHHKA Ha Kpajy ceake peannzopade Teme. CyMarueHe
OICHE CC ,flUGHjaj}' H3 KUII'I‘]}OJ[IIHX HJIIH IMTHCMCHHX p'd,,'[(_l“‘d, TECTOBL, )"CMCHUI‘ HCITHTHEAHA, CAMOCTATHHX HITH
TPYIHHX PagoBa YUEHHKA.

Y thopmarHBHOM BpeiHOBakY HACTABHHUK M Tpebalio Jia NMPOMOBHMIIE TPYIIHE [TH]aIor, /Ia KOPHCTH ITHTamka
a4 OH remeprcao nojaTke H3 Haukux uaeja, anm 1 Ja moMorte passoj hauknx uaegja, 1aje yqeHHIHMa nospaTHe
undopManmje, a NoBpaTHe HH(OpPMAaUMje NoOHjeHe 07 YUYEHHKA KOPHCTH 14 TPHIATOAM TOJVUABAILGE,
oxpadpyje yHeHHKE Ja OLCH:Yjy Kpanuter csor pajga. Mabop muerpyMmenTa 3a (OPMATHBHO BPEIHOBALES
FABHCH O[] BpCTE dKTHBHOCUTH K{'in-.l (o HPE,I'[H}'jE.‘.
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Hazugr npeamMeTa:

loanmten hona

HACOW:- =

Paspen:

LlnibeBd yuersa:

Teopuja: 70/62 | pewbe: 0

XHAPAYIHKA H THEYVMATHKA

Tpehu fqeTBpTH

I [pah‘I‘H‘{HH
| nacrasa:0

Onok Hactaea:

— CrHIlame 3Hamka 0 KapakTepucTHRaMa pagHix Gayuia

— Crduame 3Hamba H BELITHHA ¥ U LY I(OpHI.IJhCIba
XHAPpAYJIHMHHX H NMHCYMATCKHX KOMITOHCHTH

= C'I'HIIHH-VE OQUHOBHHX 3HidHad O XHAPAY JTHYHHM H IMHEYMATCKHM

CHCTEMHMA
TEMA HCXOOH KJbYUHH [TOJIMOBH
Mo 3aBpieTky TeMe yueHHK hie GUTH ¥ CAJTPAHATA
CTatby ja:
Kapakrepuerure pasnukyje pusuuKa cBojeTBa DU3IMYKA CBOjCTRA
pajaHux duiynina thnyuna TEYHOCTH
objacHK 3Ha4EH:e XMAPOCTATHHKOD Pajine TeyHocTH
NMPHTHCKA Duinuka ceojersa

XHUapayTHuHe W
MHEYMATCKE
KOMITOHCHTE

pa3HKYje BPCTe KPeTakkha TeMHOCTH
neHHHIIE: EHEPrHjyY, pa,
NPHTHCAK, TEMEPATYPY,
BHUCKO3HOCT (uiymaa

nethHHHLLIE TIPOTOK U H3MEPH ra
00jacHH jeTHaYHHY KOHTHHYHTETA,
bepHynHjeBy jeqHauYHHy H
KnanejporoBy jennaunny
nediHAIIe XHAPaYIIAYHE Yiap
(HaBeje NpHMEp HACTAHKA H KaKo
ce vOnaxaga)

npenosHaje XuapayiHaHe H
IMHEYMATCKE KOMIOHEHTE
pasIHKyje MyMme mpeMa NPHHIMIY
pana

OIMALE NdaBHE ACIOBE PAas/IHUHTHX
MyMIH

PATTHKY]e KOMITpecope npeMa

racoga:
=BEJIHMMHHE CTdH4d racd
-jeIHaAYHHA CTarka raca
-MpOMEHE CTarka raca
XujapocrarHka:
-XHIPOCTATHYKH
MPHTHCAK

=1 Ip HMTHCAK

-MOTHCAK

KunemarHka W THHAMWKA
TECHHOCTH?

-BpPCTE KPETama TEYHOCTH
-CTPYjaH:d TEUHOCTH

=1 Ip(}'['[}K

-j¢/IHAYHHA KOHTHHYHTETA
-BepHynujera jenHaunna
-XHApayTIHUHHA Yaap
XHIpaynHuHE MyMIe,
(3ynyacre, KpUHe,
KIHITHE, 3aBOjHE,
membpaHcke)
Komnpecopu

Passonnuum

Bentunm
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MPUHIMAY paja

ONHLIE IABHE JICNIOBE PA3IHYHTHX
KOMIpecopa

00jacHH NPHHIIMM pana pa3BoIHHKa
pavTHKyje THIOBE BEHTHIIA NpeMa
MPHMEHH

OTTHITIE MPHHITHT pasa
XHAPAYIHYHHX H [THEYMATCKHX
MOTOpPa

ofjacHu NpMHLKMA paja
XHIPAYIMHHHX PASHKX LHIHHAPA
o0jacHM BPCTE W HAMEHY BE3HBHHX
elleMeHarTa

0BjacHH HAMEHY XHApayTHYHHX
aKyMynartopa

KOPHCTH Katanor npouseoljaqa
XHAPO-TIHEYMATCKHY KOMMNOHEHTH
H3BPIITH MEper:a
KAPAKTEPUCTHUHKX NapamMeTapa
XHApay/IHYKHX H NMHEYMATCKHX
KOMIOHEHTH

NpUMetbyje Mepe 3aluTHTe Ha paiy
uyBa H 0/IpKaBa MepuIa

Be3HBHH eneMeHTH
(LUEBOROIH, UPEBOBOIH,
NPHEIEYH LK)

DuntepH

Ilpeuncraun paiyxa
PerynaTops NpHTHCKA
ANHIpaynHIHH
AKYMYI1ATOPH

Mepetse
KAPAKTEPHCTHYHHX
BEIUYHHA (IPUTHCAK,
NpOTOK, TEMOEpaTypa) ¥
XHAPAYJIHYKHM M
MHEYMATCKHM
KOMMOHEHTaMa

XUApayiuuHn 1
MHEYMATCKH CHCTEMH

HHTA (IJ}'IIKILHOHH.-JHL: Leme
KHIPAYIHYHHX W MHEVMATCKHX
cucTeMa

nosesyje ejleMeHara y
(hYHKUHOHATHY LENHHY

Mepu IHIHYKE BENHYHHE ¥
XHAPaYIH4HOM M [THEYMATCKOM
CHCTEMY

HCTTHTY]e HCTPaBHOCT CHCTEMA

lb}'lﬂ{ll.l"ll}lla.lllic
meme(ananuza cumbona
KOMIIOHCHATA H HsHXO0BAa
MOBE3aH0CT)

Y['pﬂ.}[lh‘d MHEYMATCKHX
KOMIOHEHTH ¥ CHCTEM
[Tpumerenn nueymMarcku
CHCTCMH

Henutusame
MHEYMATCKWX H

XHAPAY AHYHHX CHCTEMA
Mepue MeToaE H rpelke
MEpeHsi

Y¥IIYTCTBO 3A JUIAKTHYKO-METOAHYKO OCTBAPHBAILE IMMTPOT'PAMA

Ha moueTky cBake Teme YuUGHHKE YMO3HATH ca IM/BEBHMA W HCXOAWMMA, TUIAHOM paja W
HAYHHUMA OlieHHBarka. TeopHjoKa HACTapa MPEIMETA Ce PEanu3yje ¥ YUHOHWIIM NpPH YeMy ce

OJIE/bEHRE HE JIETH Ha I'pyne.

[Mpenopyuenn Gpoj yacosa no Temama je caeaehu:

»  KapakTepucThke pasnux durynia (8/6 vacopa)

«  XHIpayIH4He H MHeyMmaTcke komnouenTe (40/36uacosa)
»  XHIPAYJTHYHH W MHEYMATCKH cucTemu (22/20 uacora).
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M36op meTona u onHka pana 3a cpaky Temy ofpeljyje HACTABHHK ¥ 3aBHCHOCTH O]1 HACTABHHX
cajapiaja, cnocoOHOCTH W nortpeda yueHMKa, MarepujanHux M apyrux ychoea. Kopuerwru
BepOante MeToe (MeTola YCMEHOT M3nararsa W JHjanolika MeTofa), MeTofe JAeMoHcTpaluje,
TeKcTyanHo-uayeTpaTieHe MeToae, [peanokenn obmutm pana cy GpOHTATHK, paay rpynu, pat
Y MApy. HHAHBHIYAIHH pajl.

YHO¥TCTBO 3A @OPMATHBHO H CYMATHBHO OLEHMBAILE YUHEHHKA

V HacTagd OPHjeHTHCAHO] KA A0CTH3alY HCXOA [IPATE CE M BPEAHY]Y NPOLEC HACTABE W YUCH:A,
noctHrayfia yueHnka (MpoayKTH yuera) u concrtienH pan. Hacragnuk tpeba KoHTHHYHpaHO na
0pary Hanpejak y4eHMKa, KOjW ¢e Orlela ¥ HAYMHY HA KOjM YYEHHUM NAPTULMINPAE]Y, KaKO
NPHKYIUBA]Y N0JATKE, KAKO apryMeHTyjy. esaiyHupajy. aokymenrtyjy uri. Ja Ou BpenHosaibe
OMa0 ODjeKTHBHD K Y (YHKUHjH yuersa, noTpedHo je YCKIAJAHTH HHMBOE HCXOJA H HavyMHE
OLELHBAA.

CyMaTHBRHO OIEHHBAE j& BPeIHOBAE MOCTHIHYhA YUeHHKA HA Kpajy CRAKE PealH30BAHE TeMe,
CymarueHe olleHe ce A00Mjajy M3 KOHTPOHMX MM TNHCMEHHMX pajioBd, TECTOB, YCMeHOr
HCNIWTHEAMRA, CAMOCTATHHX HIH IFPYNHHX panoBa YHCHHEA. ¥ NMpoLECY OLUCHHBARA HACTABE ¥
DIOKY MOMERHO je KOPHCTHTH THERHHK Pajia yueHHKa,

Y (popMATHBHOM Bpe/IHOBAKY HACTABHMK OW TpeGano Ja NpoMOBMINE IPYIHH JHjalor, Ja
KOPHCTH NHUTaa 1a OM FeHepucac nojarke W3 haukux macja, and W aa noMorie passoj haukmnx
Magja, Jaje yMeHMuMMa noepatHe uHopmauMje. a nosparHe wHbopMaudje aobujede on
YUEHHKA KOPUCTH 13 NPHIArOAH NOAYYABAILE, OXpadpyje YUEHUKE 1A OUEHY]Y KBAIWTET CBOL
pajga. HM3bop vHCTpyMeHTa 33 OPMATHBHO BPE/IHOBAHE 3ABHCH 0/l BPCTE AKTHBHOCTH KOja ce
BpEJIHYje.
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Hasup npeavera: MEXATPOHHKA

1. OCTBAPHBAILA OBPA3ZOBHO-BACIIMTHOT PAJTA - OBJIHIIH H TPAJAIBE

HACTABA
PA3PENL Teopujcka Hete Ipakriuna | Hacraea MIPAKCA VKYIHO
HACTABA HacTaBa y OoKy
IIEAY 70/62 0 0 0 ] 70/62

Hanomena: y Tabenu je npukazan roaMuien GoHa 4acosa 3a cBaky 00IHK pajaa

2. IH/bEBH YUEHA:

o Ocnocodbaparke YHEHHED Nd CAMOCTATHO 0,'1aﬁepe H NOCTABH MEPHE NMpETBApAYE W

Y¥TBPAH HHXOBY HCINIPABHOCT

e  Ocnocob/kaBare YUEHHKE JIa NPeMa KOHCTPYKIMJH W HAMEHH pasidkyje, 01adupa u

MOBE3YJE PEryaaTope M CepPBOCHCTEME

3. HA3HB H TPAJAILE MOJVJIA IPEIMETA

Pazpen: Tpehn/uerepri

Pen. | HA3HMB MOJIYJIA Tpajare Monyna

op (yacoBm)

| Mexarponnka T0/62

HA3HB MOJTYITA HCXOJH KIbYYHH MMOIMOBH
CAJIPIKATA

Mo zaspieTky Moayna yuenuk e
OWTH ¥ cTarmy N1a;

Mexarponuka

L]

pazIHKYje M NOCTABH MEpHE
npersapaue

NPOBEPH UCTIPABHOCT H 3AMEHH
HEHCIPABHE MEpHe nperpapadqe
MOJECH MapaMeTpe MepHuX
npeTRapaua

BpLUK H300p MEpHHX Npersapada
M3 KaTanora

NPHIIPEMH W3BEILA] O HIBPLUSHOM
MEpeEsY

NOCTARH WHTEpdEjC npeva
pauyHapy A/JL, Tajmep. Gpojay,
CBa MEpetba NPeKo payyHapa,

« Konerpyruuja,

KapaKTepHCTHKE H
HaAMEHA MEPHHX
npereapava:
OTNOPHH
KANAINWTHEHH
HHAYKTHBHH
HHYKLHOHH
ONTOCNEKTPOHCKH
MHEZOCICKTPHYHH
MEXAHHYKH
CEKTPOMAIHETHH
XHIpayJIHYHH
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MPHMEHH PAYYHAD ¥ MEPErbY
ofjacHu ynory nojeaHux
CJIEMEHATA U3 CHCTEMA
YIPaBbaa

MOCTAEH 3a0aTe BPEJ[HOC'['H 1}'
CHCTEMY YNpaBTbarka HA OCHOBY
WETRCHHX HITAZHHX BEMTHUYHHA
IlpC,U'BH,'J.H llpUMCH}' H3NATHUX
BEIIMUYHHA Y CHCTEMY YIIPaB/batha
Ha (]CH(IBY FAOATHX BPCJLH(IC']'I’{ H
ofabepe norpedau perynatop
PATIHKY e YTHLA]
nponopunoxansor (I7),
wHTerpatuor (M) 1
mdepentmjanyor (J1) nejcTra Ha
CHCTEM y[lpFiB_'hﬂl-bi:l

YOUH JOMHHAHTHO nejcTio TTA]T]
PerynaTopa Ha 0CHORY MOHAIIAKA
CTaHd H3Ma%4 CHCTEMA }'J’IPHB_']::HH:H
NOBE3Yje eleMeHTe CepBOCHCTEMA
H BRUIA TeHXORO NMOJCHIABIHC
nosesyje elleMelTe CHCTEMA
ayTOMaTCKe peryjiauMje u BpIu
H:HXOBO MOASIaBaHC

MHEYMATCKH.

« [Ipunumn paga mepunx
npersapada:
noMepaja
DpanHe (TaxoreHepaTtop,
eHKoaep)
CHJIE W HATpesama

— TeMmneparype
NPHTHCKA

— HHBOA

— [POTOKA
nono#aja (MexaHHuKH
npereapay,
(hOoTOETEKTPHYHH,
HH,"L\.-'KTPTHHH H
KanalHTariBHH
CEH3I0pPH) .

« [ Iposepa v nongmasame
napa_ue'rapa
MEPHHX NpeTBapaya

« Bnok-eme cucrema
Ay TOMATCKOT
VIpap/batha i yJaora
IIOjEJlHI—IHX eJeMeHaTa

«  AHATOTHO M AHTHTATHO
YTIPaB/hakhe

o  TecT (hyHKUM|E H O43HE
cHcTeMa

« [THU] ynipaekamse

+ Penejuu kourponepu

+ (CHOBHH NOjMOBH O
fu;f.';.y JIOTHLH

+ CepBocHCTEMH:

TIO3HIIHOHH
OpIHHCKH

« Perynammja npouecHux
BEMTHYHHAL
TeMIeperaype,
NPHTHCKA, MPOTOKA,
HHBOA, BIAKHOCTH,
ODCBET/BEHOCTH HT/.
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YIO¥TCTBO 3A JHIAKTHYKO-METOJHYKO OCTBAPHBAIE INPOT'PAMA

”El [IO'—]E:'I‘I(}" M()}L}‘JIE{ )“{CI—IMKC }"I](]Z‘}Hﬂ']‘lﬂ cad HH/BCBHMA H HCXOJMMA HacTase, OAHOCHO }-"—]CH)EL
NIaHOM pafa M HAYHHHMA OleHmHBama. [IpemMeT ce peandsyje Kpos TEOpHjCKY HACTARY Y
yunoHniH. Onememne ce He TeTH Ha TpyTe,

HMibop merona v obnmka paja oipelyje HaCTABHHK V 3aBHCHOCTH O] HACTABHMX cajipsaja,
CMOCOBHOCTH H mMoTpeba YUeHWKA, MaTepHjaTHHX M Apyrux venosa. KopHeTHTH mepbanHe
METOAE (METONA YCMEHOT WINArama v THJAT0IKE METOAA), METOE IEMOHCTPATIH]E, TEKCTYATHO-
wnycrparusue meroge. [pegnomenu obnnmuu paga cy (gpodranuu, paj y rpynd, pag y napy,
HHIMBHAYAIHH pal.

YIO¥TCTBO 3A @POPMATHBHO H CYMATHBHO OIIElLHBAILE VUEHHKA

Y HacTapW OPHjEHTHCAHO] Ka JOCTH3aY HCXOIA TPaTe ¢e M BPEIAHY]Y NPOLEC HACTABE W YHEHb,
noeturiyha yuenuka (MPoayKTH Yuerba) W concTBenH paj. HacTasHuk Tpeba KOHTHHYHMpaHo Ja
npaTH Hampelak yYeHHWKa, KOjW €& OTJena V HAYHHY Ha KOjH YYEHHWIIM MapTHIHTHpajy, Kako
NPHKYIUBA]Y NOJATKE, KAKO apryMeHTyYjy. eBaayHpajy, JokymeHTYjy Wt Jla O BpeiHOBarbe
Ouno ofjexTHBHO W Y (DYHKUMjH yuerka, MoTpedHO je YCKNAAMTH HHBOE HCXOJA H HauMHe
OTIEFHHRAE.

CyMaTHBHO OlIEH:HBAE j& BPEHOBaKE MOCTHIHYhA YYEHHKA Ha Kpajy CBAKe peallH3oBaHe TeMe.

CymarHBHe oucHe ce 100Mjajy M3 KOHTPOJHMX MM HHCMEHHMX paloBa, TECTOBA, YCMEHOI

HCIMTHEAH:A, CAMOCTAIHHX HIIH I“'F!)"I[HHX Pi-],'lﬂl!ﬂ. y‘lCITH K. 3” [IpOll{.‘Cy OUCHHBdH2 HACTARS }'
DIOKY NOAE/LHO € KOPUCTHTH JHEBHHK PAsa YYCHHKA.

3"’ [IJOpMa']‘MBHOM Hpe,f[HDHaH\.‘-\-" HACTABHHWK E'__)H Tpeﬁa..ll[) na ]IpDMOBJrIIIIE ['p}-']IHH ;[Hjﬂ_l[ol', Ja
KUPHC'['H INMHTdHA 134 ﬁl-'] ['EHCPHCHU MoJaTeS H3 I']H'-HCHX P‘l,'lt:_iﬁ,, a1 H 4 NMOMOTrHe pdiB(}] hﬂ‘ll\'l’[}i
Hiagja, Jaje yuyeHHUMMa NOBparHe HHpOpMauWje, a nosparHe HHOpMauuje Ao0HjeHe ol

YHCHHKA KOPHCTH Aa Npuiaroad nojay+aBame, (lXpﬂﬁp}'jC VHCHHKC 14 ﬂllclhyj}-‘ KBAJIHTET CBOI

panga. Madop uucTpymenTta 3a GOpMATHRHO BPEIHOBAILE 3ABHCH 0 BPCTE AKTHBHOCTH KOja ce
BpeLHY]e.
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Hazugr npeamMeTa:

lNoannimen dox

CHACOBA:
Pazpemn:

Linmern yuema:

VYIIPAB/bAIE CHCTEMOM KBAJIHTETA

Teopuja: mewbe: 0 MpaKTHYHa dnok HacTasa:0
L 70/62 ' Hacraga:(
TpehH/ueTRpTH

—  CTHNAkE 3HAMKA 0 KOHIENTHME YIPARhaka KEATHTETOM.
Cruuatse 3Hama o MehyHapoanuM cranjapauma [SO 9000,

= Cruuame 2Hama 0 TOM koHuenTy u mogenuma TQM.

—  Cruuame 3Haa 0 AIaTHMA KBANWTETA.

—  CTHuame 3Haka 0 MEHAUMEHT TeXHHKaMa Iil)_iC YTHYY Ha

KBAJIMTET.

—  CTHUAMkE 3Haka 0 HALMOHATHO] CTPATErH]H OJIPAHBOT pasBoja.

—  CTHuaise 3HAKA 0 YeKNaheHOCTH HALMOHATIHE CTPaTErHje
yipas/batby OTnasoM ca qupextueama EY.

= Crvuare 3nama 0 yexnaljeHoCTH HalMOHATHOT Mporpama
FAWTHTE IOTPOLLAYA ca gupexTueama EY.

— Opnanapare CTPYYHOM TEPMUHOIOTH|OM HEOTIXOTHOM 3a

KOMYHHKAIM]Y ¥ CTPYLH.

TEMA

MCXOJU

I'o saepimeTky Teme ydeHHK he OHTH ¥
cTaky 1a:

KIbYYHH MTOJIMOBH
CANTPAATA

KoHlenT ynpasmkarka

KBAHTETOM

Mpeno3Ha NpoMeHe v

MOCTORHOM OKPYIKEHY W YTHIIA]
TEXHOJIOIIKOT pa3Boja Ha
MoOCIOBaAMC

painukyje pese uimehy nocnoeHmx
dyukumja 1 3uauaj KBAAMTETA 33
TPIKMILIHY [TO3HLH]Y

NPENno3na yaory H aHavaj
MEHALIMEHTA ¥ YIIPaRIbakby
KBATHTETOM

*  Kouuent ynpapbaisa
KBa/IMTETOM

*  Menayumenrta y
YIPAB/bAKY KBANUTETOM

Mehyuapoauu

cranapau [SO 9000

OPENo3Ha YI0TY W 3HAYA] IPUMEHE
cepuje cranaapaa [SO 9000
objacHn oniuTe KapakTepucTHRE
MeHayumenTa ksanurerom (QMS)
YTEPIH TPOIWKOBS KBAJIHTETA H
OPESHOCTH YBEJEHOT CHCTEMA
yipap/batbaiba KBalUTeTOM

*  MelyHapoHH cTaH apan
1SO 9000

* KapakrepHcTHKe
MEHALMEHTA KBUTHTETA
(QMS)

* I'pomkoBW KBanTMTETA H
Npe/IHOCTH YBEIgHO




12. aBrycr 2020.

NMPOCBETHU TTTACHUK

rAacHuk

bpoj 9 — Crpana 83

CHCTEMA YNpaBbakaka
KBAJITHTCTOM

KoHuenT 1 Moaenu
VIpaB/batha
TOTATHHM
kpanuTeTomM (TOQM)

NpenosHa HacTanak v passoj TOM
KOHLeNTa

paznukyje paznuuuTe Monene TQM
ynopeljyje janaHcku, aMmepuiky 1
epponcku mojaen TOM

KoHuent 1 Mogenn
VIpap/bakha TOTAIHHM
KBATHTETOM

Anatu 3a
VvTRphHBaE:E
KBaJIMTETA

AHATHINPA NMPHHIIHNE YIPARBAFE
KBAIHTETOM (Y3pPOKOBaH:Ee,
pasnarat-¢ H pacrnoiHaBat-¢
noJiaTaKa)

AHAIM3UPA OCHOBHE ajare
KBa/IHTCTa. unjal“paM TOKa npoueca,
JIMCTA 33 NPHKYNIBANE 1101aTaka,
XMCTOIpaM M NAPETO JAMjarpam

Anari 3a yrephHBaibe
KBATHTCTA!

aMjarpasM Toka npoueca,
JIHCTA 33 MPHKY TUhamke
MOAATAKE,

XHCTOIpam

napero aMjarpam

MeHauMeHT TEXHHKE
KOje yTHYY Ha
KBAJIHTET

NPenoiHa paseoj) HOBHX
MEHAUMEHT TEXHHKA W YTIpaBbaka
KBATHTETOM

npenoiHa Mojien yHanpeherma
34J0BOBCTBA KOPHCHHKEA

MC[IHUMCH'I' TCXHHKC K{)jc
NVTHYY HA KBAJIHTET
Moaenn yHanpeferna
38/10BO/BCTRA KOPHCHWKA

Cucrem Kpanurera y
olpaioBamy

OPEno3Ha YIory u 3Haqaj
KBa/IHTCTa ¥ q]opbla.'lliﬂ!vl H
HeopMaHOM 00pa3oBatLy
Npeno3na AeKTapalHjy o BHCOKOM
obpazorawy (bonomcka
JeKnapaluja)

npernosHa Viory v 3Hayaj veohersa
CHCTEMA KBATHTETA ¥ 0DPazoBHUM
oprasusauujaMa

CHeTeM KpanuTeTa ¥
obpazosaiby

Crpareruja
OIPAMBOT pa3Boja u
yTIpaB/barma oTnaioM

NPenasHa Z-IH'd']i]_j HALMHOHAITHE
CTpaTertje 0ApKHBOLr PaBoja
npeno3na 3Hauaj yeknaheHocTw
HAUHOHATHE C'['p:ﬂ'l't!l'l'ljti
YIparbamka 0TNaaoM ca
aupexTieaMa BV

Crpateruja onpiKigor
paiBOjd M YIIPARbadkbi
OTNamoM

[lporpam sammuTe
NOTPOLIA4A

npenosnaje sHavaj vernaljeHocTH
HAHOHATHOT TIpOT'pEIMa JAMTHTES
I](l'l'pﬂlll'd‘lﬂ ca JLHpCI{']‘H BaMa FY

Haumnouanuu nporpam
FAWTUTE NOTpOLaqa

YIO¥TCTBO 3A JHIAKTHYKO-METOJHYKO OCTBAPHBAILE ITPOTTPAMA

Ha nouwerky cBake Teme YuUeHHKE YMO3HATH ca IA/BEBHMA W HMCXOAWMA, TIIAHOM paja W
HauHHHMA OlekHBaka. TeopHjcka HacTaBa npeaMeTa ce peainsyje ¥ YYHOHWIN NpH YeMmy ce
Ole/beH:e He JIETH Ha rpyne.

Habop meTona n obnuka pana 3a ceaky temy oapehyje HACTARHMK ¥ 3ABMCHOCTH O[] HACTABHHX
cafpikaja, cnocofGHocTH M noTpeda yyeHWKa, MaTepHMjamHUX W ApyYTHX ycnopa. KopHeTuTh
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BHPGHJ[HG METO e (Mﬂ’l'l).‘lﬂ }'U_\'lt“H()l' Hillaraka H .'1H_‘|H.|IE)111I(H Mt:'l'(),'l:'.ll METO/1E .'lt!M(}HC'I'pEj[lH_iEL
TeKCTYANHO-HAYCTpaTHBHE MeToe. [Ipeanokenn obnuIM pata ¢y GpoHTanHK, paa y Tpymu, pag
Y NApY. HHAHBHIYAIHH Pl

YHO¥TCTBO 3A @OPMATHBHO H CYMATHBHO OLEHMBAILE YUEHHKA

Y HacTaBH OPHjEHTHCAHO] Ka JOCTH3aMbY HCXOJA TIpaTte ce H BpeAHYJY Mpollec HacTaBe H ydema,
nocTuriyha yuennka (MPOYKTH yuera) W concTredn paa. Hacrapuuk Tpeba KOHTHHYHpaHo na
npari HANpelax Y4YeHHKA, KOjU €€ Orleld ¥ HAYMHY HA KOjH YYCHHLM NapTHUHIHPA]Y, KaKo
NPHKYIUBAjY NOJATKE, KAKO apryMeHTYjy. eBaiyHpajy. 1oKyMeHTyjy uri. Ja Ou BpenHoBaibe
Ouno o0jeKTHBHO M Y (IYHKUMjM yversa, noTpedHo je YCKIAJHMTH HHBOE MCX0Ja H HauHHe
OLEHLUBAILA.

CyMaTHBHO OLEI:HBalLE j€ BpeaHOBatbe nocTHriyha yyeHHKa Ha Kpajy cBaKe peajli30BaHe TEME.
Cymarupre ouene ce A00Mjaly M3 KOHTPOIHMX MM THCMEHMX PAjoBd, TECTOR4, YCMEHOT
HCTIMTHBAbA, CAMOCTATHUX MW FPYMHHX pajioBa YUeHHKa. ¥ TIpolEcy OlemHBaka HACTABE ¥
DIOKY MOMESHHO je KOPHCTHTH THERHHK Pajia yueHHKa,

Y (opMaTHBHOM BpeHOBAHKY HacTapHWk OW TpeDano A2 NpOMOBHIIE TPYITHH AWjanor, Ja
KOPHCTH NMHTamka Aa OH reHeprcao nojatke w3 haukux wieja. anv v Jia NOMOTHE passoj hadknx
Wagja, Adje YUeHHIIMMa ToBpaTHe wWHGOpPMalMje, a noepatHe WHpopMammje aobujeHe on
YUEHHKA KOPUCTH 3 NPHAAroH nojyyasamke, oxpadpyje yYeHWKke Ja OleHkY]y KBAJIHTET CBOP
pasa. M30op uncrpymenta 3a (opMaTHBHO BPEAHOBAILE 3ABHUCH 0 BPCTE aKTHBHOCTH Koja ce
BpCIHYjE.
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Hasue npeamera: ATHTHBHE TEXHOJIOTI'HJE

1. OCTBAPHBAILA OBPA3ZOBHO-BACIIMTHOT PAJTA - OBJIHIH H TPAJAIBE

HACTABA
PA3PENL Teopujcka Benhi INpakriuna | Hacraea MIPAKCA VKYIHO
HACTABA HacTaBa y Ooky
IIEAY 70/62 0 0 0 ] 70/62

Hanomena: y Tabenu je npukazan roaMuien GoHa 4acosa 3a cBaky 00IHK pajaa

2. IH/bEBH YUEHA:

o YnosHapawe YHEHHEKY ¢d OCHOBHHM KdPAKTEpHCTHRAMA, YIO0TOM H I‘lHﬂ'lE.ljt‘.M

AJHTHEHHX 'I'EXHUJ]()I'HJH

3. HA3HB H TPAJAILE MO VJIA IPEIMETA

Pazpen: Tpehu/yerspr

Pen. | HASHB MOJIYJIA Tpajame Moxyia
op (yacorm)

1 AJIMTHBHE TEXHOJIOTH]e 70/62

HA3HUB MOJIYIIA HCXOJIH KJbYYHH TTOIMOBH
CAJIPHATA
Mo zaspieTky Mojayna yvenuk fie
ONTH ¥ cTakby J1a:
AQUTHBHE TEXHONOrH]E « o0jacuu nojam ajuTHBHHX AJIMTHBHE TEXHOIOTHje

TEXHOJIOTH]a

»  HABEIE NPEJHOCTH IPHMEHE
AAHTHBHHWX 'I'CXI[OJIO]'M_ia

« oDjacHu W3pajay NpoTOTHITA
NPUMEHOM aIHTHBHHX
TEXHONOTH]a

« o0bOjactun 6p3y w3pay anara
NPHMEHOM aJHTHEHHX
TEXHOJI0rK]a

« oDjacHu Be3y Op3e MPOH3BOIHE W
AJHTHBHHX 'I't:XHOJIU]'M_iEl

« HABEIe NoJeNy A HTHBHHX
'I‘CXI[(]JIOI‘HJH

«  PAINHKY]E BPCTE M

[Mpeanoct npumene
AJHTHEHHX
TEXHMIOrHja
e Hapana npororvna v
AAHTHBHE 'I‘CXIIOJIOI'HJC
¢ Dbp3a u3pana anara v
AJIMTHEHE TEXHOJIOTH]E
e Dbp3a npou3Boatba 1
A/TATHBHE TEXHOJIOTH]e
s llonena ainTHRHMX
TEXHMIOTH]a:
npema odauKy
MarepHjana
— rpeMa MeTOIH H3pajie




Crpara 86 - Bpoj 9 iacHnK MPOCBETHU [TIACHUK 12, asrycr 2020.

KapaKkTepPHCTHKE aTHTHBHHX MoJIena
Ha4YHHa IIPOH."I-]!(UIFI:C - HpC.‘Te I'IpO'[[EC&

«  [IPENO3HA VIOrY W 3HAYA| AJIHTHRHE NPOHIB0/HE
anHTHBHHX METOMA MPOH3BOIHE e Vioraw sHauaj

=  HABLJC I]pHMt!H}' AJHTHBHHX ATHTHBHHX METO14a
TEXHOJIOTH|A KpO3 MpHMepe W3 NPOHIBOLE
nrrialccc o ANUTHBHA NPOH3BOHA

» ODJACHH NCPCNCKTHEY H paziore — MpUMEPH W3 Npakce
pacTa NpUMEHE AAHTHBHHX s [lepcnexrnpe
TEXHOIOrH]a ALMTHBHHX

TEXHOJIO0THja

YI¥YTCTBO 3A JHIAKTHYKO-METOIHYKO OCTBAPHBAIBE ITPOI'FAMA

Ha noueTky mMoayna yueHHKEe YMO3HATH ca H/BEBHMA M HCXOJMMa HAcTaBe, OJJHOCHO VYera,
NIaHOM Paja W HAauWHUMAa onerwiBama. [lpeameT ce peanwiyje Kpo3 TEOPHjCKY HacTABY ¥
YHHOHHIIH. UJ’[EJbE‘J—I—;E‘ Ce HE JIE/TH Ha Ipyne.

M3bop metoma v obnuka paga oapefjyje HACTAaBHHK Y 3aBHCHOCTH 07l HACTaBHHX cajpskaja,
cnmocofHOCTH M moTpeba yueHWKa, MaTepHjatTHux W apyrux yenosa. Kopuwerwtn mepbanue
METO/e (METOIA YCMEHOT HATararmka W IHJAI0IIKa MeTO/1a), MeTOJIe JIEMOHCTPALHje, TEKCTYATHO-
unycrpatuBie mertone. [lpeanoskenu obiauum paga cy (poHTanuu, pan y rpynu, pajg y napy,
HHIHBWIYEJIHH pal.

YI¥TCTBO 3A ®OPMATHUBHO H CYMATHBHO OIIEILHBAILE YHEHHKA

¥V HacTaBH OPHjEHTHCAHO] KA JOCTH3AMKY HCXOA TIPATE Ce H BPEIHY]Y NpoLec HACTARE W YUYEHE,
nocTuruyhia yuenuka (npojykTy yuersa) u concteenn pan. Hacragnuk tpeda KOHTHHYHpaHO na
npard Hanpelak Y4eHMKa, KOjU ¢e Orela ¥ HAYMHY HA KOJH YYCHHLM NapTHUHIWpA]Y, Kako
NPHKYIUBA]Y NOJATKS, KAKO apryMeHTYjy. eBaayupajy. AoKyMmeHtyjy wuria. Ja Ou BpeaHopaise
ouno ofjekTMBHO Ky (IYHKUMjH yversa, noTpefHo je YCKIAIMTH HHBOE MCXO0[a H HAMHHE
OLCHHBAHA.

C}"METHRHU D'I.eH‘!HRﬂH»ﬁje BpeAHOBAHC UOCT'HT'H}"hH YYUeHHKA HA Kpajy CBAKE PCalH30BaHEe TEME,
CymaTHRHE OllgHe ce J00HJa]y W3 KOHTPOTHHUX MM NMHCMEHHX pajioBa, TeCTOR4, YCMEHOr
HCTIUTHBAKLA, CAMOCTATTHHX MITA FPYMHHX pafoBa YUeHHKA. ¥ Tmpolecy ollemuBaka HacTaBe v
DIOKY MOWELHO j& KOPHCTHTH THERHHK Paia yueHHKa,

Y (ropMaTHBHOM Bpe/HOBAMY HacTapHHK OW Tpedano 12 NpoMOBHIIE TPYITHH JMjanor, Ja
KOPHMCTH NHTala 1a OM reHepucan nojarke w3 haukux uaeja. and W 1a noMorie passoj haukux
uagja, naje yueHwimma nospaTHe wH(opMaiMje, a nospatHe wHbopMaumje ao00HjeHe on
YHEHHKA KOPUCTH Ja NPHAAroH nojyqaBame, oxpadpyje yYeHHKe Ja OleHY]Y KBAIIMTET CRBOP
pana. Habop wHCTpyMenTa 3a GOPMATHBHO BPEIHOBAFLE 3ABHCH O]l BPCTE AKTHBHOCTH KOja ce
BpETHYjE.



