2. a IIJIAH HACTABE U YUEIbA 3a

eaJIM3alHjy Yy IKOJICKOM CHCTeMY

1 PABPE] 11 PABPE]] 111 PA3BPE[] IV PA3PE]] YKYIIHO
HeJleJbHO TOANILIbE HeJle/bHO rojHIIbe HeJleJbHO rojHIIbe HeJleJbHO TONIIIbEe TOANIIIbE z
T B ITH T B IIH | b B | IH T B IIH| b T B |IIH T B IIH | b T B | IIH T B |IIH| b T B IH b
[A2: OBABE3HU CTPYYHHU
[nPEAMETH 5| 5 4 175 | 175 | 140 (60 5 4 210 | 175 | 140 | 60 | 3 16 105 560 60 | 2 15 62 465 90 | 552 | 1375 | 280 | 270 | 2477
1 [Exosioruja u 3alitura xXuBOTHE 2 70 70 70
cpeante
2 |Texunuxo uprame 4 140 140 140
3 |Maumncku matepujanu 2 70 70 70
4 |Mexanuka 1 1 35 35 1 35} 35} 70 70 140
5 |MaumHcku eneMeHTH 1 85} 85} 85} 85} 70
6 |EnexrpoTexHHKa U €JEKTPOHUKA 70 70 70
7 |Kommjyrepcka rpaduxa 3 105 105 105
8 |Texunonoruja marmHcke obpaae 70 30 70 30 100
9 |Mepeme u KOHTpOIIA KBAJIUTETA 1 1 35 35 85} 85} 70
10 Monenmparse maummckux 3 105 105 105
leleMmenaTa n KOHCTpyKLHja
1 TexHoOrMja 3a KOMITjyTepCKH 2 2 70 70 70 70 140
ylipaBibaHe MalnHe
12 [Iporpamuparse 3a KOMIyTepCKH 4 140 7 217 357 357
yripaBbane Mamnne
13 [[pojextoBaibe TexiotonIKIX 6 210 60 6 186 90 396 150 | 546
cricrema
14 [AyToMaTu3aumja IpOU3BOILE U 2 62 62 62
(hiiekCHOMIHY TEXHOIOIIKN CHCTEMI
15 Inpaktiuna nacrasa 4 140 |60 4 140 | 30 280 | 90 | 370
16 .
[Ipeny3eTHUIITBO 2 62 62 62
|62: UBBOPHU NNPEJMETH 2 70 2 62 132 132
11360pHu npeaMeT npema mporpamy
1 lo6pasosuor npoduna 2 70 2 62 132 132
ViynHo A2+B2 5| 5 4 175 | 175 | 140 (60 5 4 210 | 175 | 140 | 60 (*35) 16 | 0 105 560 0 60 2 15 0 62 465| 0 | 90 132 1375 | 280 | 270 132
(**175) (**4) (**124) (**684) (**2609)
Viynmo A2+52 14 550 15 585 19 (**21) 225 (**795) 17 (**19) 617 (**679) 2477 (**2609)




2.6 IINTAH HACTABE U YUEIbA 3a peanuzanujy npema 3aKoHYy 0 IyaJHOM 00pa3oBamby

1 PABPE]] 11 PASPE]] 111 PASPEJ] IV PA3BPE]] YKYIIHO
He/le/bHO roAUII-€ Hele/bHO rOUIIe Hele/bHO roAMII-€ He/le/bHO roAuII-€ rOMIIHe z
YK
B ImH T B IIH | B B |YKP T B |YKP| B T B P T B YKP | B T YKP T B |YKP| b T B |IIH| YKP | b
A2: OBABESHI CTPY{HU 5 | 4 | 175 | 175 | 140 |60 3 | 6 | 210|105 |210[60] 3 | 3 [13| 105 | 105|455 |60 ] 2 13 | 62 |62|403| 90 |552| 447 |140| 1068 [270| 2477
JNPEAMETH
1 [Exosiornja u 3aItuTa ;KuBOTHE 70 70 70
cpeine
2 |TexHHYKO LpTare 4 140 140 140
3 |Mammuncku Matepujaan 70 70 70
4 IMexanuka 1 35 35 1 35 35 70 70 140
5 |MamuHCKA elneMeHTH 1 35 35 & | & 70
6 |EnexTporexHuKa M eNEKTPOHHKA 70 70 70
7 |Kommjyrepcka rpadpuka 1 2 85} 70 35 70 105
8 |Texnonoruja mamuncke odpaae 70 30 70 30] 100
9 [Mepeme u KOHTpOIIA KBAJIUTETA 1 1 35} 35 &b | B 70
10 Moenpame MaLIHHCKIX 3 105 105 105
leemenara u KOHCTpyKIHja
1 TexHOJIOTHMja 38 KOMITjyTEPCKA 2 2 70 70 20 | 70 140
yIpaBibaHe MalluHe
12 [Tporpamupare 3a KOMILjyTepCKU 4 140 7 217 357 357
yIIpaBJbaHe MalluHe
13 [IPojexToBatbe TexHonOwIKIIX 6 210 | 60 6 186 | 90 396 |150] 546
cucrema
14 AyTomaTu3aumja NpOU3BO/LE U 2 62 62 62
(briexcnOMIHN TEXHOIOLIKN CHCTEMH
15 ITpakTHYHA HacTaBa 4 140 |60 4 140 | 30 140( 140 (90| 370
16
[Ipey3eTHUIITBO 62 62 62
|b2: U3BOPHU NNPEJIMETH 2 70 2 62 132 132
M360pHH NPEMET IpeMa porpamy
1 o6paszoBHOTr npoduna 2 70 2 62 132 132
Vkynuo A2+B2 5 4 175 | 175 | 140 |60 3 6 210 | 105 | 210 | 60 (*35) 3 |13 Ui 105 | 455 | 60 2 13 2 62 | 403 | 90 (13;26 447 |140| 1068 |270 e
Y (**175) (**4) (**124) 84) (**2609)
Viynno A2+B2 14 550 15 585 19 (**21) 725 (**795) 17 (**19) 617 (**679) 2477 (**2609)




JIncta M300pHUX NMpeaMeTa NpeMa nporpamMy o0pa3oBHOr npoguia
Po JIncra m300pHUX peaMeTa PA3PE]L

| T vV
CTpy4yHH npeIMeTH
1. Xuapayiauka U THEyMaTHKa 2 2
2. AIUTHBHE TEXHOJIOTHj€E 2 2
3. MexarpoHuka 2 2
4. YmpaBspambe CHCTEMOM KBaJIUTETa 2 2

Ocraam o6aBe3HHn 06JII/I[II/I 06p330BHO'BaCHI/ITHOF paaxa TOKOM HIKOJICKE TOAHUHE

| PA3PE]] Il PASPE/ 111 PA3PE]] IV PA3PEJ YKVYIIHO
JacoBa JacoBa JacoBa 4acoBa JacoBa
Yac o[1ebeHCKOT CTapeIInHe 70 70 70 62 272
Honatau pang * 1o 30 1o 30 1o 30 1o 30 no 120
JonyHcku pang * 1o 30 1o 30 1o 30 1o 30 o 120
[Mpunpemuu pag * 10 30 10 30 1o 30 10 30 1o 120

* AKo ce ykaxe morpeba 3a OBUM OOIHIIAMA pajia




DaKyJTATUBHHU 00 1MI[M 00PA30BHO-BACIIUTHOI Pajia TOKOM LIKOJICKE FOJHHE 110 pa3peiuma

I PA3PE/] II PA3PE/] III PA3PE]L IV PA3PE]]
JacoBa JacoBa YacoBa YacoBa
. 10 5 HACTaBHUX JI0 5 HacTaBHUX
Ekckyp3uja 1o 3 naHa JI0 5 naHa nama nana

Jesnk mpyror HapoJa WM HAIIMOHATHE MambHHE Ca €JIEMEHTUMA HAIMOHAIHE KyIType 2 Jaca HEeZIeJbHO

Tpehu crpanu jesuk 2 yaca HeJleJbHO

Hpyru mpenmetn * 1-2 gaca HeneIbHO

CtBapanauke U cJI000HEe aKTHBHOCTH YUCHHKA (XOp, CEKIIUje U APYro) 30-60 yacoBa roauIme

JlpymTBeHe aKTHBHOCTH — YYCHUUYKN IapIaMeHT, yYeHUYKE 3a1pyre 15-30 yacoBa roxumme

KynTypHa 1 jaBHa NenaTHOCT MIKOJIE 2 pajgHa 1aHa

*[lopex HaBeJCHUX MpeaMeTa [IKOJIA MOKE JJa OPTaHM3Yje, Y CKJIay ca onpee/behbuMa yueHnKa, (JaKyITaTHBHY HaCTaBy W3 IpeIMeTa KOji Cy YTBP)eHN HACTaBHUM IUTAHOM APYTHX
00pa3zoBHUX MpO(HIIa UCTOT WK APYTOT MOAPYYja pajia, Kao U y HAaCTaBHUM IIJIAaHOBUMA T'MMHA3H]j€, WK 110 IPOTpaMuMa KOjH Cy TIPETXOIHO TOHETH.

OcTBapHBame NIKOJICKOT MPOrpaMa 1o Heae/bama

I PA3PE]] II PA3PE]J] III PA3PE]] IV PA3PEJ
Pa3penHo-4acoBHa HacTaBa 35 35 35 31
MenTopcku pan (HactaBa y 070Ky, pakca) 2 2 2 3
O6aBe3He BaHHACTaBHE aKTUBHOCTHU 2 2 2 2
Marypcku ucnur 3
VKynHoO pagHuX HeJeba 39 39 39 39




Iogena ogebema y rpyne

- npeaMeT/MOIy roAuIIKHU QOHI YacoBa 6poj
g, BexOe MpakTUYHA | *HacTaBa | **yueme | Y4YEHHUKa
g HacTaBa y OJIOKY Kpo3 y rpynu

pan/6iok -J10

I | TexHuuko uprame 140 15
MexaHunka 35 15
[IpakTiyHa HacTaBa 140 60 10

Il | Mexanuka 35 15
MalvHCKH eleMeHTH 35 15
Komnjyrepcka rpaduka 105 70 15
TexHosoruja MammHcke oopaje 30 10
[TpakTHyHa HacTaBa 140 140/30 10

11 | Mepeme 1 KOHTpoJIa KBAJIUTETA 35 15
Mopenuparme MallMHCKUX eJIeMeHaTa U KOHCTPYKIIHja 105 105 15
TexHosoruja 3a KOMIjyTEpCKH yIpaB/baHe MalInHE 70 15
[Iporpamupame 3a KOMIjyTePCKH yIpaBbaHe MaIlluHEe 140 140 15
[IpojekToBame TEXHOJOUIKHX CUCTEMA 210 210/60 10

IV | IIporpamupame 3a KOMIjyTePCKH yIpaBbaHe MaIlluHE 217 217 15
[IpojekToBame TEXHOJOMKUX CUCTEMA 186 186/90 10
[Ipemy3eTHUIITBO 62 15

*Kaza je 00pa3oBHH MPOGHUIT Y IIKOJICKOM CUCTEMY
**Kana je 00pa3oBHHU npodui yekialjeH ca 3aKOHOM 0 TyaHOM 00pa3oBamby




Hasus npenmera:

EKOJIOI'NJA U BAIITUTA )KUBOTHE CPEJIUHE

lognmmsu ponn teopuja: 70 BexOe: 0 NPaKTUYHA 6nok Hactasa:0
9acoBa: HacraBa:0
Paspen: NpBHU

[nsbeBn yuemwa:

[MpomuprBame 3Hamka O MPEIMETY UCTPAKHMBAbA U 3HAYAjy CKOJIOTH]E.
CxBarame CTpyKType ekocucteMa / buocdepe u mporeca Koju ce y iuma

0JIBH]jajy.

PazymeBame 3Hauaja OnoIuBep3UTETA 32 ONICTAHAK )KUBOTA HA 3EMJBH.
[TpommpuBame 3Hamba O OJHOCY YOBEKA IPeMa )KMBOTHO] CPEAMHHU.
Yro3HaBame ca mojMoBuMa 3aral)ema U TOKCUKOJIOTH]E.

VY no3HaBame ca3zaraljiBameM Ba3ayxa, BOJC U 3eMJBUINTA K MepaMa 3allTHTEe
Yno3HaBame ca paJuoakTUBHUM 3arajuBameM, OMOIOIKUM eheKTHMA U

Mepama 3aIllTUTE O] pajujaluje

Yno3HaBamwe ca u3BOpuMa 3arahuBama XpaHe U Mepama 3alliTUTE XPaHe 01

3arahuBama.

Ymo3HnaBame CallpyHIUIIMMaA ITOJIMTHUKE U ITpaBa 3a 3allITUTY JKUBOTHC

CpCauHC.

Yno3HaBamwe ca obnunuMa npahema NpoMeHa KBaJINTETa U 3alLTUTE )KUBOTHE

CpPCAUHC.

TEMA

NCXOIU

[To 3aBpmieTKy Teme yueHuK he Outn y

CTakby Ja:

KJIbYYHU I[TIOJIMOBU CAIPXKAJA

OCHOBHHU T10jMOBHU
€KOJIOTH]e

neduHuIIe MTPEeMET HCTPAKUBAHA U
3Hauaj eKOJIOTHje

00jacHH CTPYKTYpPY €KOCHUCTEMA
o0jacHu TpoIiece KOjU Ce OJUTpaBajy
Yy €KOCHCTEMY

aHanusupa mehycobHe ogHoce
OpraHu3amMa y JaHI[IMa UCXPaHe
o0jacHU CTPYKTYypy 6nochepe
aHaIM3upa OMOTre0XEeMM]jCKe IUKITYCE
y Ouocdepu

yTBphyje 3Hauaj 6MouBEp3UTETA 3a
OTICTAaHaK JKUBOTA HA 3eMJbU

o Jlepununmja, mpeamer
UCTPaXUBamka U 3Ha4aj EKOJIOTHje

» CrpyKTypa exocucrema

» [IIpouecu koju ce ogurpanajy y
€KOCHCTEMY

o buonusepsurer

« buocdepa xao jenuHCTBEHU
€KOJIOLIIKU CHCTEM 3eMIbe

YoBekoB 0/HOC Mpema
YKUBOTHO] CPEIUHU
(aaTpomorenu daxrop)

00jacHM MOJMOBE KUBOTHA CpPEIMHA U
aHTpOIIOTreH! (paKkTop

00jacHU HEraTUBaH yTULa] HAaBEE
KJIacu(uKanujy eKoJIomKUX (pakTopa
YOBEKa Ha KUBOTHY CPEIUHY

o JKuBoTHa cpearHa M €KOJOIIKH
baxTopu

o Krnacuduxaruja exomonkux
¢baxTopa

« VYTuuaj pa3Boja 4OBEUaHCTBA Ha
YKUBOTHY CPEIHMHY II100aJTHO U
JIOKAJTHO

« [IpomeHe y )KHUBOTHO] CPEMHM MO
YTHIIaj€éM YOBEKa: IIPOMEHE
(U3NYKKX yCIIOBa CpelIuHE,
MIPOMEHE y CacTaBy >KUBOT CBETa,
MHTPOIYKIIH]a.

3araheme u
TOKCHKOJIOTH]a

ob6jacHu mojmMoBe 3araheme u
3alITUTA )KUBOTHE CPEINHE
00jacHM TIOJMOBE TOKCHH U
TOKCHKOJIOTH]a,

e KJIACU(UKYje TOKCHKAHTE U TOKCUIHE

« H3Bopu u Bpcre 3araljuBama
JKUBOTHE CpelnHE

o Toxkcukonoruja u
eKOTOKCHKOJIOTH]ja, KiIacudukanuja
TOKCHKaHAaTa




edexre,

006jacHM MOTYhHOCT HeyTpaau3aImje
HITETHOT JIjCTBAa TOKCHHA

00jacHM 3Ha4aj yrpaBJbarba
pu3nIIIMa

Tokcuyau eeKTH - BpcTe U
HAYMHH TPOBaha, MyTareHo,
KaHIIEPOTE€HO U TePaTOTreHO JjCTBO
3npaBcTBEHE mocieuIe (HEpBHH,
UMYHHU, EHJOKPUHU CUCTEM)
MOTYhHOCT HeyTpaJu3aIuje
Pusuim - ynpaBibame, XeMH]jCKH
yaecH (aKIuIeHTH)

3araljuBame u 3amITUTA
Basayxa

HaBeJIe U3BOpE U KIacu(uKyje
3aral)yjyhe matepuje y Ba3ayxy
00jacHM HACTAHAK W MOCIICTUIIE
030HCKHUX pyIa, KUCEIUX KHUIIA 1
edekTe cTakieHe damre

o6jacHu Be3y usmehy caobpahaja u
3araljeHOCTH Ba3ayXxa, HaBEC

MoryhHocTH Kopuhema €KOJIOMKOT

ropuBa
o0jacHu pobsieM riaodarHor
3araljuBama

o0jacHu mocneanIIe IejCTBa Ha
OWJbHH U KHUBOTUEGCKH CBET U
JbYJICKO 3/IpaBJbe

o0jacuu moryhe mMepe 3amTuTe
Basayxa o 3arahuBama

W3Bopu 3arahema, knacudukamnmja
3aral)yjyhux mMarepuja u lbUXOBH
edextu

[Tocnenuia 3arahema: edexar
CTaKJICHE OallTe, KUCeIIe KHUIIIE,
O30HCKE pyIie

VYTumaj BpeMeHa u KJIuMe Ha
aepozaraheme

Basnymnu u xonHenu caobpahaj u
3arahuBame Bazayxa

Eneprercka norpomma
CaBPEMEHOT YOBEKa, OOHOBJbUBU H
HEOOHOBJBMBH PECypcH, OMOIU3EI
EdexTu 3araljema Ha )KUBH CBET U
3[IpaBJbE JbYIAH

Mepe 3amTuTe Bazayxa oj
3araljuBama, NPOIKUCH
aBUOKOMITIaHHU]a

3aral)eHOCT Ba3/iyxa y JIOKAJIHO]
CpeanHU

3araljuBame U 3amITHTA
BOJIa K20 KMBOTHOT

pecypca

HaBeJle n3Bope 3arahuBama BoJE U
KIacuuKyje KaTeropuje Boja 1o
KBaJIUTETY

pasJrKyje MpUpoIHO, XEMH]CKO,
¢u3nuKo 1 OMOJIOIIKO 3araljuBame
BOJIA

o0jacHu OBe3aHOCT 3araljuBama
Ba3Jyxa U BOJIE U 3Ha4aj
npeynmhaBama OTHaIHUX BOJIA

pasrKyje KaTeropuje Bojia y3 nomoh

OMoMHIUKaTOpa

W3Bopu 3arahusama Boja,
oapehuBame KBaIUTETa BOJIE
Haunnu 3arahuBama: xemujcko,
O6M0JIOIIKO, (PU3NUKO

3arahuBame Bojie myTeM 3aral)eHor
BazJyxa

Hauunu u meToze nmpeunmrhaBama
OTHa/JHUX BOJA

KoHntpoia kBanurera Boje y
JIOKAJIHOj CPeAMHU

Mepe 3amTute Boaa of
3araljuBama

3arahuBame 1 3amTuTa
3eMJBHIIITA

o0jacHM KpuTEpHjyMe 3a oapehuBame

KBJIUTETA 3€MJBUIITA, HAUWHE
3araljuBama U yrpokaBama
3eMJBHIIITA

00jacHHM TPOOIIEM JIETIOHOBAHA
YBPCTOT KOMYHAITHOT ¥ OMACHOT
OTMaja U 3Ha4aj CMarmbUBamba
KOJIMYMHE KOMYHATHOT OTMa/ia
00jacHM 3Ha4aj PEIHUKIKE U
MpPUMEHE Mepa 3a 3aIlTUTY
3eMJBHINTA O] 3araljuBama

KBanurer 3eMipHINITa B
KpUTEPUjYMH KBaJIUTETa
Haunnu 3arahuBama 3emsbuIlITa
UBpcTe oTnagHe MaTepHje U3
rpajia, ormacHe MaTepuje
OO0pana, ynpaBibame, Ipepaaa u
JIETIOHOBAmE, OTIATHUX MaTepuja,
CaHHWTapHE JICTIOHH]E
[IpounsBoaHU mIponecH ca Mame
OTIajJa, peIuKiaka - mojam,
pUMEpH

PagnoaxktuBHO
3araljuBame 1 3alTuTa

neGUHUIIE [10jaM pajujaluje,
HaBeJle BPCTE M U3BOPE pajidjariuje
(IpUpoOIHE U BEIITAYKE)

HaBeJIe TIOCIICNIIE PAHOAKTHBHOT

PaanoakTHBHOCT, U3BOPHU U BPCTE
paaujanyje, NpUpOJHA U BEeLITauKa
PalnOaKTUBHOCT

[Tocnenuue pagroakTUBHOT




3araljBama )XKMBOTHE CPEUHE U
r100aTHu TIPOOJIeM HYKIIeapHOT
oTIajaa

HaBeJIe Mepe 3alITUTE U HAYMHE
KOHTPOJIE pajidjalyje y )KUBOTHO] U
pagHOj CpeauHU

3araljiBama I10 )KUBE CHCTEME
Hyxneapnu otnan - mojam u
knacudukanyja, riodarHu
pooJIeM JIETIOHOBAMA

Mepe 3amtuTe o paaujanuje y
YKUBOTHO] ¥l paJIHOj CPEIIMHH,
JI03BOJBEHE JI03€ 3payuckha

3araljuBame u 3amTUTa
XpaHe

pasnukyje pu3nIKo, XeMH]CKO,
OMOJIOUIKO U PaluOAKTUBHO
3aralBame XpaHe,

o0jacHu 37paBCTBeHE e(heKTe
3araleHe XpaHe

pas3iukyje Moryhe Mepe u HaulHe
3alITUTE XpaHe 0 3arajuBama u
o0jacHM 3Ha4aj 3/IpaBe UCXpaHe
U3paJii CONCTBCHU HENlCJbHU
JETOBHHK Oa3upaH Ha MPUHITUIIIMA
3/IpaBe UCXPaHE

Hauwnnu 3arahjuBama xpane
EdexTu 3arahene xpane Ha
opraHusam, OMoaKymyJiaiuja
Mepe 3amTure XpaHe o
3araluBama, 3Ha4aj 3ApaBor
HAuMHA UCXpaHe

IIpaBo u 3ak0HCKa
peryJiaTuBa 3a 3alUTUTY
JKUBOTHE CPEIMHE

00jacHU Ba)KHOCT 3aKOHCKOT
peryiucama 3allTUTe U 0UyBamba
JKUBOTHE CPEIUHE

IIpaBo Ha 31paBy )KUBOTHY
CpeauHy

YcraB Penyoinke CpOuje,
Apxycka KOHBeHIIM]ja, beuka
KOHBEHIIM]a 32 3AIUTUTY 030HCKOT
oMoTaya, MOHTpeancKu IPOTOKOJI,
IMUTEC xonBenmnuja, HATYPA
2000, lynaBcka komucuja, CaBcka
KOMHCH]ja

OxBupHa KoHBeHIMja YH o
npoMeHu kianMe U Kjoro mpoTokon
3aKOH 0 3alITUTH IPUPOJIE

MOHUTOPHHT CHUCTEM U
3aIlTUTA IPUPOJIE

neuHUIIE 110jaM MOHUTOPHUHTA,
HaBeJle BPCTE U 3Ha4a] MOHUTOPHHTA
HaBeJle 00JIMKE 3aIITUTE MPUPOJIE U
OPUPOJHUX J100apa

HaBeJle 00JIMKe OMOMOHUTOPUHTA 32
npaheme 3aral)eHocTH Bazayxa, BoJie
Y 3eMJBHINTA Y OKPYKEHY

MoHuTOpUHT, 3Ha4Yaj U BPCTE
3amtuTa Npupoje U MPUPOJTHUX
no0apa - HallMOHATHU TTAPKOBHU U
MPUPOJIHU Pe3epBaTU

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha MOYCTKY CBAKC TEMC YUYCHHUKE YIIO3HATHU Ca HUJbEBHUMA U UCXOAMMaA, IIJIaHOM paJia 1 HAYMHHUMaA

OLICHHBamkhA.

[Ipenmer ce peanusyje Kpo3 TEOPUjCKY HACTABY Y YUMOHMIIM [IPH YEMY C€ OJI€JbEH-E HE JIENIM Ha TpyIIE.
[Ipenopydyenu 6poj yacoBa o Temama je cieaehu:
o OcHoBHH 1OjMOBH ekosoruje (7 yacoBa)

o YoBeKOB 0/IHOC IIpeMa KUBOTHO] cpeluHH (aHTpororeHu ¢axrop) (8 yacosa)
« 3araheme u TokcuKoyoruja (8 yacona)

o 3arahuBame u 3amruTa Baznyxa (13 yacosa)

o 3arahuBame U 3alITUTa BOJA Kao KUBOTHOT pecypca (8 yacopa)
o 3arahuBame u 3amrtuTa 3emipuinTa (8 yacoa)

o PaanoaxTuBHO 3arahuBame u 3amTuTa (5 4acosa)

o 3arahuBame u 3amTuTa XpaHe (5 yacona)

« [IpaBo M 3aKOHCKa perysaruBa 3a 3alTUTY )KUBOTHE cpeauHe (4 yaca)
e MOHUTOPUHT CUCTEM M 3alITUTA NpHUpoJie (4 yaca).




[Tpunukom peanusanyje TeMa OCIOHUTH C€ Ha Ipe3Hamba YUeHUKA U3 PHU3HKE, XeMHje U OHOJIOTH]e.
I[Ipenopyxka je a ce HaBoJIe MPUMEPH M3 IIPAKCE ca IMOCEOHNM aKIIEHTOM Ha 3aral)eme JKUBOTHE CpeHHe
MH]TyCTPH]CKUM OTIaIOM.

N360p MeTona n 06HKa paja 3a CBaky TeMy ofpel)yje HaCTaBHUK y 3aBHCHOCTH O]l HACTABHUX CaJpxKaja,
CIIOCOOHOCTH M MOTpeda yueHHnKa, MaTepujalTHuX U APYTux ycioBa. Kopuctutu Bepbanne merone (Merona
YCMEHOT M3JIarama 1 J1jajioniKa METo/1a), METo/Ie IEMOHCTPAIH]je, TEKCTYaIHO-MITyCTPaTHBHE METOJIC.
[pennoxxenu obnuiy pajga cy GpoOHTANHY, pajl y TPYIH, paj y napy, HHAUBUAYaTHU paa. Takohe,
Ipernopyka je npuMeHa NpojeKTHE HAaCTaBe, a HEKEe O] TeMa MOTY OMTH: PElHKIIaKa OTIaIHOT MaTepujana y
WHYCTPH]JU; OJPKUBH pa3Boj U uHAycTpHja 4.0.

YIOYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLHElBbUBABE YYEHUKA

VY HacTaBM OpUjEHTUCAHO] Ka IOCTU3aby UCXO/a MpaTe ce U BPeIHY]y IPOIEC HACTABE U yUeHa,
nocturayha ydenuka (MpoJyKTH ydema) U COTCTBEHH paj. HactaBHUK Tpeba KOHTUHYHPAHO J1a IpaTH
HaNpeJaK yYeHUKa, KOjU ce Orjie/ia y HAYMHY Ha KOjU YYCHHIIN MapTULIUITNPA]Y, KAaKO MPUKYIIhajy MOAATKE,
KaKo apryMeHTY]jy, eBalyHupajy, JOKyMeHTY]y UTa. Jla Ou BpeqHOBame OMIIO 00jJEKTUBHO U Y PYHKITHjU
ydema, NOTPeOHO je YCKIaIUTH HUBOE UCXO0/1a M HAUWHE OICHHBAbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MMOCTUTHYha yueHHKa Ha KPajy CBaKe peali30BaHe TEMe.
CymatuBHE olleHe ce 1001jajy U3 KOHTPOJIHUX WU IMUCMEHUX PajioBa, TECTOBA, YyCMEHOT UCITUTHBAMA,
CaMOCTaJTHUX WJIM TPYITHHUX PafioBa YYCHUKA.

VY ¢opmaTuBHOM BpeIHOBaKY HACTABHHUK OM TpeOao J1a MpOMOBHILIE TPYITHH JTUjaJIoT, 1a KOPUCTH MHUTamka
na OM reHepucao rmojaatke 3 haukux wjieja, anu U 1a TOMOTHE pa3Boj haukux uzeja, 1aje ydeHumuma
noBpaTHe HPopMaIHje, a moBpaTHe HHPopMaIje T00HujeHe 01 yYeHUKA KOPUCTHU Ja MPHIIAroIu
MoTy4aBame, 0Xpadpyje yueHUKe Ja OIeHhY]y KBATUTET CBOT pajaa. M300p mHCTpyMeHTa 32 (HOpMATUBHO
BpEIHOBAE 3aBUCH O] BPCTE€ aKTUBHOCTH KOja ce Bpeanyje. Kaia je y nutamy HIp. mpakTU4aH paj
(TUMCKH paj, MPOjeKTHA HACTaBa, TEPEHCKA HacTaBa U CIIMYHO) MOXKE CE€ MPUMEHHUTH YeK JIUCTA Y KOjOj Cy
MpHUKa3aHu HUBOU MOCTUTHYha ydeHHKa ca MoKa3aTresbiMa UCIYHEHOCTH, a HACTaBHUK Tpeda J1a 03Hauu
MoKa3aresb KOjU OJroBapa rnoHallamy yIYeHHKa.

Ha3zus npegmera: TEXHUYKO HPTAIBE

lopummu hoHpg teopuja: 0 BexOe: 140 IIPaKTUYHA 650k HacTtaBa:0
4JacoBa: HacTtasa:(

Pazpen: NnpBH

[nbeBu yuema: - OcnocoOJspaBame yUeHHKA J1a CAMOCTAIHO U3paljyje jeTHOCTaBHE TEXHUYKE

LpTeXe MOMOhy pudopa u padyHapa
- Ocmnoco0JpaBame yueHHKa J]a CaMOCTAITHO YUTa TEXHUYKE IPTEXKE
- Pa3Bujame TayHOCT, YPETHOCTH U MPEIM3HOCTH KOJ YICHUKA

TEMA ncxoan KJbYYHU [TOJMOBU
ITo 3aBpiieTKy Teme yueHuK he outu y CAJZIPXKATJA
CTamy Ja:
Cranpapau ¥ TEXHUYKH | ¢ KOPHCTH MPUOOP 3a TEXHUUKO LpTake | « Marepujan u mpubop 3a pajn
LPTEXK » u3abepe craHgapaHy pazMepy, Tunose | o Cranmapau3anuja U cTaHIapIu
JUHUja ¥ GopmMaT LpTexa « Bpcre, popmaru, o3HauaBame u
» ona0epe U MOMYHU 3arjiaBJbe U O3HAUU MaKOBamkhe TEXHUYKHX IPTEkKa
TEXHUYKH LPTEXK » Pa3zmepa
 II03HAj€ CTaHAAPJE U BUXOBY IpUMeHy | o« Tumnou u ne0puHE JIMHU]A
o LIPTay pa3MepH o 3arnaBba M CACTABHULIE
['eoMeTpujcKO IpTake | ¢ W3BEIEC OCHOBHE TEOMETPU]CKE o OcHOBHE TeOMETpH]jCKE
KOHCTPYKILIUj€ Y paBHU KOHCTPYKILIUj€: Maparere,
o KOHCTpYHIIIE MapajieTHe U HOpMaJTHe HOpMaJe, CHMEeTpajie 1y KU U yria
npase » Kpuse nunuje crangapaHux
o KOHCTPYHIIIE CUMETpAJIe Iy’KH U YIII0Ba TUIIOBA U 1e0JbHHA
o CIIaja FEOMETPH)CKE eIEMEHTE JIYKOM o Crnajame KpUBUX U MPABUX JIMHUjA




3a/1aTOT IOJIYNIPEeYHUKA

Konctpykiuja npaBuIIHuX
MHOTOYTJIOBA

IIpaBuiia TeXHUYKOT
pTamka

IPENo3Ha U pasifKyje BpcTe
MIPOjeKIIrja

HaI[pPTa OPTOTOHAIIHY MPOjEKIIN]y jeaHE
Y BUIIIC TaYaKa Ha jeJIHy paBaH

HalpTa HOPMaJIHY (OPTOrOHAIHY)
MIPOjEKIIM]Y J€AHE W BHUIIIEC TayaKa Ha JIBE
paBHH

HalpTa HOpMaJaHy (OpPTOTOHAJIHY)
IPOjEeKIHjy jelHEe U BUIIIE Tauaka Ha
TPH PaBHU

HAIpTa NMPOjeKLHjy paBHH Ha paBaH
MPUKAXKE MPEIMETE Y OPTOTOHATTHUM
MpojeKIjama

KOTHpa JIEMEHTE MpeMa CTaHIapIrumMa
TEXHUYKOT [PTamha

YHECe O3HaKe 3a TOJICpaHIlje Ha
TEXHUYKHM LPTSIKUMA

YUTa TEXHUYKE I[PTEKE, aHAIU3HPA HX,
JMICKYTYje, youaBa rpeIke U UCIpaBIba
ux

CKHIIMpA U HAI[PTA jeTHOCTABHU]E
JICIIOBE Y MPECEKY

HaIpTa mpeaMeTe Koju ce oopahyjy
MOCTYIIUMA Py4YHE 00pajie, CTpyrameM
CHOJhAIIBUX MTOBPIIMHA, TJI0IaHEM
paBHUX MOBPIINHA, OPYIICHEM PaBHUX
MOBPIIIMHA, CTPYTakEM, TIIOIAbEM U
Opy1iemeM Ipema 3a1aTaTuM
JTUMEH31jaMa U TIO3HATUM TeXHUYKUM
PTeKUMA

OpTOroHaNHO MPOjULIUPAILE,
TIOTJIC/IH, U3TJIC/IA U BbUXOB
pacrmiopen

Liprame Tpeher usrnena Ha
OCHOBY /IBa JaTa

Kotupame

Tonepanuuje xyxuHa, yriosa,
00JIMKa | MM0JI05Kaja, CJI000HUX
mepa

[Ipecenu MalIMHCKUX JIETOBA
Uurame, IMCKYTOBAkE U aHAIIN3A
TEXHUYKHX IPTEKA

Ckunupame U HBeropa yjiora y
TEXHUYKOM IPTaEby

Lprame npema 3agaTum
JTUMEH31jaMa 3a IpeIMeTe KOjH ce
o0palyjy mocryniuma pyqHe
o0pajie, CTpyrameM CIOJbalIBUX
MOBPIITNHA, TJIOAAKBEM PAaBHUX
NIOBpIIIMHA, OPYIICHEM PaBHUX
MOBPIINHA, CTPYTakbEM, TJIOTaAkbEeM
u OpyliememM

Lprame jemHOCTAaBHU]HX
CKJIOINIOBA

YIOYTCTBO 3A JUJAKTUYKO-METOAUYKO OCTBAPUBAILE ITPOI'PAMA
Ha noyerky cBake TeMe y4eHHMKE yIIO3HATH Ca [UJbEBMMA U UCXOAMMa, IUNIAHOM PaJia U HaYMHUMA

OLCHHMBambA.

[Tpeamer ce peanu3yje Kpo3 BexOe y KaOMHETY 3a TEXHUUYKO IpTame. [IpunnkoM ocTBapuBama rnporpama
oJleJbere ce Jienn Ha rpyme 10 15 yyenuka. Ilpenopyuenu 6poj uacoBa no Temama je cienehu:

* Crangapau u TeXHUUKH HpTex (12 yacosa)
» T'eomerpujcko nprame (18 yacoa)

* IlpaBuia Texunukor uptama (110 yacosa).

[Mpunukom peanmsanmje TeMa OCIOHUTH C€ Ha TIpeA3Hama yYeHUKA U3 MaTeMaTHKe M padyHapCcTBa U
nHpopmatuke. [Ipenopyka je 1a ce IMpUJIMKOM OCTBapHBama mporpama uspalyjy 3amamm koju he ce
NPUMEHUBATH y IPAaKTUYHO] HACTABH U CTPYYHHUM IpeaMeTrMa. KoprcTuTr caBpeMeHa HacTaBHa CpPelICTBa
U oAroBapajyhe KoMIjyTepcke nmporpame.
N360p meTona u 00aMKa pasia 3a CBaky TeMy ojipel)yje HaCTaBHUK y 3aBUCHOCTH O] HACTABHUX CajpXkaja,
CHOCOOHOCTH U NoTpeda yueHUKa, MaTepujalHuX U ApYyrux ycnosa. Kopuctutu BepOanHe merone (Meroa
YCMEHOT HM3J1arama 1 JIMjaJIoliKka MeTo/1a), METO/Ie IEMOHCTpAIH]je, TeKCTYaIHO-UIYCTPaTUBHE METO/IE,
MmeTtoze rpaduukux panosa. [Ipemnoskenn oomuiy pana cy GpoHTaIHU, paj y TPYIH, paj y napy,

WHAUBUYAJIHU pal.

VY ToKy paenu3alyje nmporpama noTpedHo je U3paaAuTu YeTupu rpaduuka paaa u3 cienehux obnacru:
o Irpaduuxu pax: Cranaapau U TEXHUYKH LPTEKU
o Il rpaduuku pan: I'eomMeTpujcko npTame




o I rpaduuku pax: U3pana nprexa aeraba (Ipeceiy, KOTUpame, TOJIEpaHIrje U KBATUTET 00paje)
o IV rpaduuku paxa: Lprame u pazpaga nprexa CKJIona Ha OCHOBY CKHIIE CKJIOTIA.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHEILUBAIBE YYEHHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3amkhy HCXO0Ja MpaTe Ce U BPEAHYjy MPOIeC HACTaBE U YYCHa,
nocturayha ydeHuka (MpoyKTH y4era) | COTICTBEHH paja. HactaBHUK TpeOa KOHTUHYHUPAHO J1a paTH
Halpe/IaK yueHHKa, KOjU ce OrJie[la Y HAUMHY Ha KOjH YUSHHIIH AP TUIMITNPA]y, KAKO TPUKYILBa]y IOIaTKE,
KaKo apryMeHTY]y, €BalyHpajy, TIOKYMEHTY]y uTa. [la Ou BpearHoBame 0110 00jeKTUBHO U Y PYHKITU]H
ydema, TOTPeOHO je YCKIaTUTH HUBOE UCXO0/Ia M HAYMHE OICHHBAMbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAKE MOCTHUTHYha yueHHKa Ha KPajy CBaKe peali30BaHEe TEME.
CymaruBHe o1ieHe ce 100ujajy U3 KOHTPOIHUX WM MMUCMEHUX PasioBa, TpagMuKUX pajioBa, TECTOBA,

YCMCHOTI' UCTIMTHUBaka, CAMOCTAITHUX WJIM I'PYIIHUX palOoBa YUCHUKA.

VY popmaTuBHOM BpeHOBaKY HACTABHHUK OM TpeOayio Ja MPOMOBHUILIE TPYITHU JIHjaJior, 1a KOPHCTH MUTamka
na OM reHepucao rnojaaTke u3 haukux ujeja, any U J1a IOMOTHE pa3Boj haukux ujaeja, 1aje yaeHUuIma
noBpartHe nHpopMaIyje, a moBpaTtHe HHPopMaIje 100ujeHe 01 yUeHUKa KOPUCTHU Ja PUIIAroId
1oJTy4aBame, 0Xpadpyje yueHUKe Ja OleHh Y]y KBAUTET CBOT paaa. M300p nHCTpyMeHTa 32 (popMaTHBHO
BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Hazus npeamera:

MAIIMHCKHU MATEPHJAJIN

TFognmmsu Gonn teopuja: 70 BexoOe: 0 IpaKTHUYHA 6mok Hactasa:0
yacoBa: HacTtaBa:(
Pazpen;: IIpBu

LuspeBn yuema:

Cruname 3Hama O CBOjCTBUMA MAIIMHCKUX MaTepHjaia
Cruname 3Hamba 0 BpCTaMa U KapaKTepUCTHKaMa TEXHUYKOT TBOXkKa, yennka,

000jeHNX MeTalla ¥ HeMeTasa

Cruname 3Hamba 0 BpcTaMa TePMUYKE U XEMHjCKOTEpMHUUKE 00pajie MaTepujajia
Pa3Bujame cnocoOHOCTH 3a MPUMEHY 3HaKka O MAIIMHCKUM MaTepujaluMa y

IIPaKCcu
TEMA NCXo/u KIbYUYHU [IOJIMOBU CAIPXKAJA
1o 3aBpuIeTky TeMe yueHuK he outu y
CTamy JAa:

CBojcTBa MAIIMHCKUX
marepujaia

e HaBeJIe 3Ha4aj] U MOJETy
MAaIlIMHCKUX MaTepujaa

 OIUIIIE XEMH]jCKa CBOJCTBA
marepujaia

e o0jacHM (pU3HNYKA U MEXaHUYKA
CBOjCTBa MaTepHjajia

¢ pa3iuKyje 1ojaM mMace, TeXXHHE,
TeMIIepaType TOIJbEeHha, EIEKTPHUUHE
Y TOTUIOTHE TIPOBOJIJBHBOCTH
marepHjaia

e OYHMTA BPEITHOCT 3aTe3He uBpcTohe,
TBpiohe 1 XKHUJIABOCTH ca Aujarpama
WJIU U3 TaOesia U CXBaTH HUXOB P/l
BEJIMYMHA

e TIPETo3Ha OCHOBHE METOJIE
UCTIMTUBAkbha MEXaHUYKHX,
TEXHOJIOIIKUX U XEMHjCKUX
CBOjCcTaBa Marepujana

e HCIHUTA CBOjCTBA MaTepHjaia y
nabopatopuju

» 3Hauaj, moJiena U BPCTa MalIMHCKUX
Mmarepujaia

« XeMujcka CBOjCTBa MaTepujaja

o ®usnuka cBOjCTBa MaTepHjaia

o MexaHnuka CBOjCTBa MaTepHjaia

o VcnutruBame MEXaHUYKUX CBOjCTaBa
Marepujaia

o TexHomnomka cBOjCTBa MaTepHjaia

o TexHonomka ncnuTHBama
MaTepujana

o VcnutuBama Mmarepujana 6e3
paszapama

» Koposuja u 3amtura matepujaiia of
KOpo3uje




HaOpOjU OCHOBHA TEXHOJIOIIKA
CBOjCTBa MaTepHjajia ¥ CXOIHO TOME
MOTOTHOCT 3a ofpeheHy BpcTy
obpane

Ipero3Ha MojaBy M MITETHOCT
KOpPO3Hje KOl METATHUX ITPOU3BO/IA
pasMKyje HaulHe 3aIUTUTE OJ1
KOpo3uje

CrpykTypa Merana u
Jerypa

OTIHIIIE MOHOKPHUCTAITHH,
MOJIMKPUCTATHA U aMOPGHU 00JIMK
Mmarepujaina

MOpEId OCHOBHE THITOBE
KPUCTATHUX PEHICTKH KOJ MeTajia
JneUHHIIIE TPOIIeC KPUCTATU3AIH]e
W HalpTa aujarpam xiahema

OIHIIIEC CBE OCTAJIC TUIIOBE JIETypa
0e3 mprama JvjarpaMa u OYnTaBamba
cacraBa (haze

AMOp®HH U KPUCTAIHU MaTepUjaIH
Kpucranna rpaha marepujana
[Ipouec kpucranuzamnuje

Kpucranu nerypa

Texunuko rBOXNE

HaBeJIe OCHOBHA CBOjCTBA XEMH)CKHU
yuctor Fe u omuiie nojase npu
3arpeBamy U xinahemy

HaBeJIe CTPYYHE TEPMUHOJIOTH]E Y
Bes3u Fe

HaBeJIe OCHOBHE CBOjCTBa CHPOBOT
reoxkha

HaBe/Ie OCHOBHA CBOjCTBA JIMBEHOT
reoxha 1 yTumaj nmpuMeca Ha BHEroB
KBaJIUTET

OTIHIIIE MTOCTYIAK J00H]jara CHBOT
JMBa

o0jacHU CBOjCTBa U MOTYhHOCTH
IPUMEHE CUBOT JINBa

Mpero3Ha 0CTaie BPCTe JINBEHOT
reoxha ¥ BUXOBY IPUMEHY Y
paKkcu

Xemwjcku uncto Fe
CupoBo reoxhe
JlueHo rBOXKhE

Yemuk

HaBeJle OCHOBHA CBOjCTBA YeIMKa
00jacHU yTulla] yIrJb€HUKA Ha
MEXaHUYKe KapaKTepUCTUKE YeInKa
HaBeZle YTHIaje CTaTHUX U
nerupajyhux enemeHara Ha CBOjCTBa
YennKa

UJCHTU(UKY]€ O3HAKE YeTTUKa T10
SRPS

HaBeJle KIacu(uKalyjy 4eanKa Ha
KOHCTPYKIIMOHE U aJlaTHE YeNINKe
olnuIIe HaMeHy Hajuemrhe
KopuIIheHuX BpcTa Yeluka
npUMEHH oAroBapajyhe Bpcre
YeIKa y PaKkcu

Uenuk, CBOjCTBa U BPCTE
O3HayaBamk€ YEINKAa 110
SRPS(ISO,DIN,GOST..)
KOHCTpYKTIIMOHY YeTuin
AJaTHH Yenumu

TBpae nerype

Tepmuuka u
TepMOXEMHjCKa 00paja
MeTala

o0jacHM 3Ha4aj TepMUUKe oOpase Ha
IIPOMEHY CTPYKTYpe MaTepHjajia u
ErOBUX MEXaHMUYKHUX CBOjCTaBa
Nperno3Ha OCHOBHE BUJIOBE
TEepMUUKe 00pasie 1 MOCTYIKe
n3Bohema

[Tojam, 3amaTak U pesKUMU TEPMUYKE
obpane

Kapemwe

Kameme

Hopmanuzaryja, oTnymrame 1
o00JbIIaBAKLE




o HaBeJe KOje ce BPCTE YelInKa o Tepmoxemmjcka oOpaga
nmoABpraBajy oapeheHoj BpcTu
TepMUYKe 00pasie

e 00jacHM KaKoO C€ MECHajy MEXaHHYKE
KapaKTePUCTUKE YEIIHKA MPH
Pa3IMYUTUM BpCTaMa TEPMHUYKE
obpane

e TIPEIMO3HA MMOCTYIKE TEPMOXEMH)CKE
obpane

e HaBeJIe 3aIlITO U Kaja ce IPUMEHY)y
M0jeIMHE BPCTE TEPMOXEMH]CKE

obpane
Ob6ojenn metanu u e OMNHIIE pa3uKy u3Mel)y makux u o Jlaku ¥ TemwKku 000jeHN METaIU
HEeMeTalu TEIIKUX 000jEHUX MeTaja bIXOBE JIEType
e TIPENO3Ha O3HAYABAHE JIETYPE « O3HauaBame jerypa 000jeHIX
000jeHHnX MeTana Meraja
o HaBeJ/Ie CBOjCTBA M NIPUMEHY « bakap u merose nerype
OCHOBHHUX JIerypa Oakpa, o AIlyMUHH]jYM U EETOBE JIETYpE
QTYyMHHHU]jyMa U MarHe3ujyma o Octanu 000jeHN METaIlu | JIeType
 TpErno3Ha OCHOBHE JIEType MpemMa o Ilmactuunm matepujanu
00ju 1 cienu(HUIHOj TyCTUHH o Masusa
 TI03HAje OCHOBHE BPCTE IIACTUYHUX
Mmaca

e IIPENO3HA OCHOBHE BPCTE Ma3uBa
KOje ce KOPUCTE Y MAIINHCTBY

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha moueTtky cBake TeMe yueHHKE YIIO3HATH Ca [IMJbEBUMa M UCXOMMA, IUIAHOM paJia 1 HAYMHUMA
oremuBama. [Ipeamer ce peanusyje Kpo3 TEOPHjCKY HACTABY y YYMOHHUIIM, CTICIIH]AIU30BAHO] YIHOHHITH
WM oJiroBapajyhem KaOMHETY pH YeMy Cce 0JIeJbehe He Jienu Ha rpymne. [Ipenopydenu Opoj yacosa 1o
TeMama je cieaehu:

« CgojcTBa MammHCKUX Matepujaia (14 yacosa)

o Crpykrypa MeTtana u jerypa (6 4acosa)

o Texuunuko reoxhe (12 yacosa)

o UYenuk (14 yacona)

o Tepmuuka u Tepmoxemujcka oopaza (10 yacosa)

o OOGojenn Mmetanu u HemeTanu (14 dacoBa)

[TpunukoM peanusanyje TeMa OCIOHUTH Ce Ha Mpe/I3Hama yueHruKa u3 ¢pusuke u xemuje. Ilpenopyka je na
ce obiact Mero/ie HCTIUTHBaka CBOjCTBAa MaTepHjaia y okBupy TeMe CBOjCTBa MAIIMHCKUX MaTepHjaia
peanu3yje NpakTUYHO Y crienyjain3oBaHoj yunonunu. Cnenehe cagpxkaje: BpcTe TEXHUUKOT IBOXkNa, Jierype
000jeHnX MeTala, HeMeTaau objanmbaBaTi y3 moMoh y3opaka.

WHucuctuparu Ha CUCTEMaTHYHOCTH M IPUMEHH CTEUEHUX 3HAHa Y MPaKCH.

N360p meTona u oOuKa paja 3a CBaky TeMmy ojpel)yje HaCTaBHUK y 3aBUCHOCTH OJ1 HACTaBHUX CaJipkaja,
CIOCOOHOCTH M MOTpeda yueHUKa, MaTeprjaTHuX U Ipyrux yciaoa. Kopuctutu BepOamHe MeTone (MeToma
YCMEHOT HM3JIarama M TUjalioNIKka MET0/1a), METOJIe IEMOHCTpAIIH]je, TeKCTYaTHO-HITYCTPAaTHBHE METOJIE,
nabopatopujcke metone. [Ipemnoxenu obmuiy paaa cy GpoHTAITHU, paja y TPYIH, paj y mapy,
WH/IMBUIYAITHU pal.




YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYEHUKA

YV HacTaBH OpHjEHTUCAHO] Ka JOCTH3aky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoyKTH y4erha) | CONICTBEHU paja. HactaBHUK TpeOa KOHTHUHYHPAHO J1a TIpaTH
Halpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjJH YYSHHIIM NApTUIMITNPA]y, KaKO TPUKYILbajy MOIaTKE,
KaKo apryMeHTY]y, €BalyHpajy, TIOKYMEHTY]y UTaA. [la Ou BpenHOBame OMI0 00jeKTUBHO U Y G YHKIIH]U
ydema, TOTPeOHO je YCKIaTUTH HUBOE UCXO0/1a M HAYMHE OICHHBAMA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MOCTHTHYha yUeHHKA Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe orieHe ce 1001jajy U3 KOHTPOJIHHUX HJIM MMCMEHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PajioBa YYCHUKA.

VY (popMaTHBHOM BpeIHOBaKkY HACTABHUK O TpeOalio /1a MPOMOBHILIE TPYITHH JIHjaJioT, 1a KOPUCTHU IMHTAka
na Ou reHepucao rnojaTke u3 haukux ujeja, any v ga MOMOTHE pa3Boj haukux ujieja, aaje ydeHUuImMa
noBpartHe nHPopMaIyje, a moBpatHe HHPopMaIije 100ujeHe 01 YIeHUKA KOPUCTH Jia IPUIIAroInd
Moly4aBame, 0Xpadpyje yueHUKe Ja OleHkhY]y KBaTUTET CBOT pajaa. M300p nHCTpyMeHTa 3a (hOopMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Ha3zus npeamera: MEXAHUKA

1. OCTBAPUBAIHA OGPA30BHO-BACIIUTHOI' PAJA - OBJIMIU U TPAJAIBE

HACTABA
PA3PEJ Teopujcka Besbe [Ipaktnuna | Hacrasay | ITPAKCA YKVYIIHO
HacTaBa HacTaBa OJIOKY
I 35 35 70
] 35 35 70

Hamnomena: y TaGenu je mpukasaH roguiimy (GOHI YacoBa 3a CBaKH OOJIMK paja

2. INJbEBU YUYEbA:

Cruname 3Hama 3a pelaBame MpodiieMa paBHOTEXE CTaTUUKK onTepeheHnx tena
Cruname 3Hama 3a peliaBame npodjaemMa Tpewha y MalllnHCKO] TEXHULIU

Cruname 3Hama 0 BpCTaMa U y3poLuMa KpeTamba MaTepHjaliHe TauKe U Tela
Cruname 3Hama 0 OCHOBHUM BHJIOBHMA HaIlpe3ama.

Pa3Bujame BemTrHa rpadYKOr HaUMHA pelllaBamka 3a7aTaka CTaTUKe

Pa3Bujame BemTrHa pemaBama 3a7aTaka KHHEMaTHKe

Pa3Bujame BeIITHHA pelllaBamka 3a7aTaka OTIIOPHOCTH MaTepujana

Pa3Bujame criocoOHOCTH 3a MPUMEHY 3HaWba KO/ CPOJAHUX JUCLUIUIMHA U Y IPAKCH

3. HA3BUB U TPAJAILE MOJAYJIA ITIPEAMETA

Paspen: NpBH
Pen. HA3UB MOJIYJIA Tpajame momymna
op (qacoBm)
1 | CraTruka 70
Paszpen: ApYru
Pen. HA3UB MOAVIJIA Tpajame Momyna
op (dacoBm)
1. | Kunemaruka 34
2. | OTnopHoCT MaTepujaia 36




HNCXOIN

HA3VB MOJIYJIA ITo 3aBpmieTky Momyna yueHuK he KIbYHHN ITOIMOBH
CAJIP’KAJA
OUTH y CTamy J1a:

Craruka UICHTH(UKYje CUITY Kao nocienuily | ¢ OCHOBHH MOJMOBHU CTaTHUKE
JIeJIOBaka MaTepujaTHUX Tella U o CucreMm cyudesbHUX CHUJIA Y PABHU
y3POK IIPOMEHE KpeTarba Tena — ATICOIIYyTHO KPYTO T€JIO, CHJIa,
HaBeJle aKCHOME CTaTHKe €KBHBAJICHTHU CHCTEM CHJIA,
MPUKaKE CUCTEME CHJIa Y PaBHU U YPaBHOTEKEHU CHCTEM CHJIa
CBeZIe Ha IPOCTHjU OOJIUK, — AKcHOME CTaTHKe
rpa@UYKUM U aHATUTUIKUM ITyTEM — Bese u peakinuje Be3a
OIHILIE PAaBHOTEXKY TeJa MO/ — Paznarame cuie
JICTIOBAEM CHJIa — MomeHT cuie 3a TauKy
pemu mpocTHje mpodiaeme — BapumonoBa Teopema
paBHOTEXE rpapuIKuM u o Cucrem NMpon3BOJBHUX CUJIA Y
AQHAIUTUYKUM ITyTEM paBHU
neUHUIIe MOMEHT CUJIE U CIIpera — Cnarame napajiejiHuX cuja
CHJIa Ka0 Mepy OOpTHOT KpeTama — Crmper 1 MOMEHT cIpera
Tena — Teopema o napanerHoM
pelu mpocTtuje nmpodieMe y Be3u MPEHONICHY CHUIIe
MOMEHTA CHJIE U CTIpera Cuja — Penyxumja cune u cucrema cuna
OJIpe/iy MOJIOXKA] TEXKHILTA 32 Ha TauKy
JETHOCTAaBHH]E MOBPIIUHE U JTNHU]E — I'maBHU BEKTOp U TJIABHU
OJIpe/i peaKiifje Be3a paBaHCKUX MOMEHT
HOCaya — YcoBH paBHOTEKE CUCTEMA
pas3iuKyje BpCTE Tpemba MPOU3BOJHHUX CHUJIA Y PABHH
HaBe/Ie KapaKTepUCTUYHE IpuMepe | « Texumre
MO3UTUBHOT ¥ HETATUBHOT JI€jCTBA — OnpehuBame TeXKUIITA TUHU]A,
TpeHa U3 MAIMHCKE TEXHUKE paBaHCKHX (pHUrypa u Tena

o PaBancku HOCaun
— OCJOHIM U JIEKUILTA IPOCTUX
HOcaya
— Bpcre HOcaua u ontepehema
— OppehuBame peakiuja Be3a
NYHUX PaBaHCKUX HOcCa4ya
— Cratuuku gujarpamu KoJ
IpocTe Tpeie, KOH30JI€ U rpefe
ca MperycToM
o Tpemwe
— Bpcre Tpemwa. Kynonos 3akon
— Tpemwe xnn3ama u Tpewe
KOTpJbamba
Kunemaruka pasiiuKyje BpCTe KpeTama o OCHOBHU TIOJMOBH U OIHUCHUBAE

MaTepHjalTHe TauKe

pasiMKyje BpCTe KpeTama KPyTor
TeJla M BbUXOBE KapaKTEPUCTHKE
OJIpe/I KHHEMAaTHIKe BEITMIUHE
(6p3uny, yop3ame) 3a mpocTHje
ClTy4ajeBe KpeTama TauKe U Tela
00jacHU CMHCa0 KHHEMATCKUX
BEJIMYMHA U FbUXOBUX MEPHHX
jenuHuIA

paslMKyje arcoIyTHO U PEaTUBHO
KpeTame

00jacHM MojaMm cTereHa cinodoe
KpeTama

KpeTame Teja

o [IpaBONMHU]JCKO KpETamHE TauKe

» KpuBonunmjcko Kperame

» KpyxHO KkpeTame Tauke

o XapMOHM])CKO OCHHJIATOPHO
KpeTame

o TpancimaTopHO KpeTame

o OOpTame Tena 0KO HETTOKPETHE
oce

« PaBHO kpeTame

o CII0XXEHO KpeTame

o Mexanusmu




aHaJIM3Upa Ha M0jeTUHUM
JETHOCTAaBHU]JUM MEXaHU3MHUMa
3Ha4aj U yJIory KHHEMaTuKe y
MAaIIWHCKO] MPAKCH

OTnopHocT Mmarepujajia

HaOpoju BpCTE HAIpe3ama

HanpTa aujarpaM u o6jacHu XyKoB
3aKOH 3a aKCHjaJIHO HaIpe3ame
JTMMEH3HOHHMIIE aKCHjaJTHO
HaMperHyT IITaIl

pasiMKyje HaroHe u AedopmMarivje
KOJH C€ jaBJbajy pH
KapaKTepUCTUYHHUM Harpe3ambima
(akcujaiHO HaINpe3ame, CMULAGE,
yBH]ambe, CaBUjambe, N3BH]abE)
u3padyHa MOMEHTE HHEpIHje
CIIOXKEHUX purypa

popadyHa HOCa4 U3JI0KEH
CaBHjamby TUMCH3UOHUIIIC BUTKU
mTan

o AKCHjaIHO HaIpe3ame
— Jedopmaruje, HaroHw,
JUIIaTanuje;
— XYKOB 3aKOH,;
— JIuMeH3MoHUCamke 1ITana;
— J103BOJbEHM HAIOH U CTEMEH
CUTYpHOCTH;
o CMuname
— Hamonwu u nedopmarnymje;
— XYKOB 3aKOH MpU CMUILIAY;
— Monyn kin3ama;
o ['eomepujcke KapakTepUCTUKE
pPaBHUX U MOMPEYHHX TpeceKa
— CTaTuykyd MOMEHT MOBPIIUHE;
— MomenTu unepmyje;
— Enumnca unepuuje;
— I'maBHU LIEHTPATHI MOMECHTH
MHEpILIM]je CIOKEHUX QUrypa;
o YBujame
— Hanonwu u nedopmanyuje;
— JlujarpaMu MOMEHaTa YBUjamba;
» CaBujame
— Yucro caBujame;
— Hopmannau Hanoswy;
— OTHOpHU MOMEHTH PaBaHCKUX
IpeceKa;
— IIpopauyH HOCaya U3II0KEHUX
caBUjamy;
o l3Bujame
— OjnepoBa KpUTHUYHA CHUJIA;
— JInMeH3MOHHCahe BUTKUX
HITAIoBa.

YIOYTCTBO 3A JUJAKTUYKO-METOJAUYKO OCTBAPUBAILE ITPOI'PAMA

Ha nmoueTky cBakor Mojiyna yueHUKe yIIO3HATH ca [IMJHEBUMAa U UCXOJIIMa HaCcTaBe, OJJHOCHO YUema,
IUTAHOM PajJia U HauMHUMa olieluBama. [Ipeamer ce peanusyje Kpo3 TEOPUjCKY HAacCTaBy U BexOe y
YYUOHUIU U CHENMjaIn30BaH0] yuuoHUIU. OJesbere ce Jefu Ha Ipyme 10 15 yueHuKa Npuinkom
peanu3anuje BexOu. [Ipenopyka y opranusaiuju HacTaBe je Ja ce Hau3MEHUYHO 110 HeJlejbaMa peainsyje
JIBOYAC TEOPH]jCKe HACTaBe, OJTHOCHO JIBOYAC BEXKOU.
[TpunukoMm peanuzaiyje MoIysia OCIOHUTH CE€ Ha Mpe/I3Hama YUeHUKa U3 MareMatuke u ¢pusuke. [Ipemopyka
je la ce MpUIIMKOM pellaBama 3aaTaka MPBEHCTBEHO KOPUCTUTH rpaduyka MeTo/a, a aHaTUTUIKA YBOIU
nocteneHo. [ToTpebHo je panuTu Ha KOHKPETHUM OpOjYaHrM MPUMEpHUMa, TOOU]eHE pe3yiTare
aHaJIM3UpaTH, ojictTahu ydeHUKE Ha TOHOIISHE 3aKkJbydaka. [ 1e rof je To moryhe qo0ujene pesynrare
NIpOBEpaBaTH eKCIIEpUMEHTAITHIM IyTeM. [Ipobiieme Be3nBaTH 3a KOHKPETHY MPAKCy, HAPOUUTO MAITHHCKY.
N360p meTona u obauKka pajga 3a CBaku MOIYJT oApel)yje HacCTaBHUK y 3aBHCHOCTH OJ] HACTaBHUX CaJIpXkaja,
CIIOCOOHOCTH U MOTpeda yueHrKa, MaTepUjalTHuX U Apyrux ycinosa. Kopuctutu BepOanne Meroie (MeToaa
YCMEHOT HM3JIarama M TUjalioIIKka MET0/1a), METO/Ie IEMOHCTpAIIH]je, TeKCTYaTHO-HITYCTPAaTHBHE METOJIE,




MmeTtoze rpaduukux panosa. [Ipemnosxenu oomuiy pana cy GpoHTaIHU, paj y TPYIH, paj y mapy,
VHIUBHTyaJTHU pal.

YIOYTCTBO 3A POPMATUBHO U CYMATHUBHO OLEIbUBAILE YYHEHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3amkhy HCXO0Ja MpaTe Ce U BPEAHYjy MPOIeC HACTaBE U YYCHa,
nocturayha ydeHuka (MpoyKTH y4era) | COTICTBEHH paja. HactaBHUK TpeOa KOHTUHYHUPAHO J1a paTH
Harpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjU YUYCHUIIHM MapTUIIUITHPA]Y, KAaKO MPUKYILIba]y MOAaTKE,
KaKo apryMeHTY]y, €BalyHpajy, TIOKYMEHTY]y uTa. [la Ou BpearHoBame 0110 00jeKTUBHO U Y PYHKITU]H
ydema, TOTPeOHO je YCKIaTUTH HUBOE UCXO0/Ia M HAYMHE OICHHBAMbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MOCTHUIrHYha yueHHKa Ha Kpajy CBaKe peain30BaHe TEME.
CymaruBHe o1ieHe ce 100ujajy U3 KOHTPOIHUX WM MMUCMEHUX PasioBa, TpagMuKUX pajioBa, TECTOBA,
YCMEHOT MCIIUTHBAbha, CAMOCTATHUX WJIU TPYITHUX PaioBa YUCHUKA.

VY ¢opmMaTuBHOM BpeIHOBaKY HACTABHHUK OM TpeOao /1a MpOMOBUILIE TPYITHU JIHjaJIOT, 1a KOPUCTH MTUTamba
na OM reHepucao rnojaaTke u3 haukux ujeja, any U J1a IOMOTHE pa3Boj haukux ujaeja, 1aje yaeHUuIma
noBpartHe nHpopMaIyje, a moBpaTtHe HHPopMaIje 100ujeHe 01 yUeHUKa KOPUCTHU Ja PUIIAroId
MoTy4aBame, 0Xpadpyje yueHUKe Ja OleHkhY]y KBAIUTET cBOT pana. M360p nHCTpyMeHTa 3a (OPMATHBHO
BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Hasus npeamera: MAIINMHCKUA EJIEMEHTH
lNogummu houg teopuja: 35 BexkOe: 35 MpaKTUYHA 010k HactaBa:()
4yacoBa: HacTaBa:(

Paspen: Ipyru
[nbeBu yuema: - OcnocoOJspaBame yUeHUKA J1a PA3IMKY]y KapaKTepUCTHUHE MALIMHCKE eJIeMEHTe
1 MallIUHCKE OCJIOBEC, HO3Hajy IMPUHIUIIC (bUXOBOT (bYHKIlI/IOHI/IcaH)a 1 HaMCHY;,

- OcnocoOJspaBame yUeHUKA J1a KOPUCTE TEXHUUKY IOKYMEHTALIN]Y;

- Ocnoco0JspaBame yUeHUKA J1a CAMOCTAJIOHO MPOPavyHajy U TUMEH3UOHIILY
MaIllMHCKE JIeJIOBE;

- Pa3Bujame ciocOOHOCTH NPUMEHE CTEUEHHX 3Hama y MPaKTUYHO) HACTABH;

- Pa3Bujame cMHcIa 32 TAUHOCT M MPEIM3HOCT U OJITOBOPAH OJIHOC IPEeMa pajy.

TEMA ncxoan KJbYUHU I[TOJMOBU
ITo 3aBpiieTky Teme yueHuk he Outu y CAJIPXKXAJA
CTamy Ja:
Cranpapauzanyja u » 00jacHM pa3nuKy u3Melhy MalMHCKUX o Crannapau u cTa"aapau3anuja
TOJIEpaHIIHje JIeI0Ba U MALIMHCKHX eJleMeHaTa MAaIlIMHCKUX eJeMeHara
e TIPETO3HA PA3INYNTE BPCTE MAITHHCKHIX
JIeJIoBa U efleMeHara o TonepaHuuje u Hajerama
e TIPETO3Ha CTaH/IApHE MAIIMHCKE
JIeJIOBE U eNIEMEHTe o Mepeme u KOHTpoOJIa
¢ KOPHCTH KaTajore CTaHJIapIHUX TyKHHCKHX Mepa,
MAIlIMHCKUX JIeJIOBa U eJleMeHaTa — IpaHMYHa Mepuia
e pa3yMe HEOITXOJHOCT yBohema — TOJICpAHIIM]CKa Mepua

TOJIEpaHIIMja U OCTBApUBaa HAJIETamha
e MEpH M KOHTPOJIHIIIE JUMEH3H]e, 00JIMK | « HOMHHAITHU HAIIOHU H
, TIOJIOKA] MAIIMHCKUX JeNI0Ba KOHIIEHTpAI[{ja HallOHa
o 00jacHU O3HAKY HaJlerama
o 00jacHHU MOjMOBE, HATIOH, HATIPE3aAmkE,
CTETICH CUTYPHOCTH, JI03BOJbEHU H
KPUTUYHH HATIOH

PaznBojuBu u » 00jacHM Ha4yMHE Cllajama JBa MalIMHCKa | « HepasnBojuse Bese
HEpa3JIBOjJUBHU CIIOjE€BU Jienia 01 UCTHX WITU Pa3IuIUTHX — 3aKOBaHHM CII0jEBH,
MaTepujajia Hepa3IBOJUBUM U — 3aBapeHU CIO0jEeBU

pa3BOjUBHUM Be3ama




e pa3NHKyje BPCTE HAaBOja « PaznBojuBe Bese

o 00jacHU 03HaKy HaBOja — BpCTE, MOJIeNIa U OCUTYPaFhe
 (hopMupa 3aBPTACKY BE3Y, MOJCIICHY HaBOJHUX CIIOjeBa

U HENOJICIICHY — TIPECOBAHU CII0j€BU
e KOPHCTH pa3jIM4yHUTe ajaTe u nmpudope 3a

NpUTE3ambe 3aBPTAbCKE BE3e o Ompyre

e KOPHCTH pa3IMYUTE MOCTYIKE
OCHUTypama 3aBpTambCKe BE3€ OJ1 110jaBe
nabaBbemba

e IIPABUIIHO CIIPOBEJE PEelOCIe]
IpUTE3amka KO IPYMHUX 3aBPTACKUX
Be3a

¢ W3BE/IE OCHOBE IpopayvyHa
3aBpPTamkbCKHUX Be3a

e TPENO3Ha Pa3INunTe BPCTE 3aKOBUIIA

e 00jacHH (hopMHpaEE 3aKOBAHOT CII0ja
Pa3INYUTHM TTOCTYIIUMA;

e W3BEJE OCHOBE NMPOpaydyHa 3aKOBAHHUX
criojeBa

e MPEIO3HA PA3INYUTE BPCTE 3aBapEHUX
criojeBa

e W3BEJEC OCHOBE IPOpayvyHa 3aBApPEHUX
criojeBa

o 00jacHH (hopMHpaEE MPECOBAHUX
criojeBa

e TPENO3HA Pa3IMYUTE BPCTE ONpPyTra

o 00jacHM MPaBWJIHY YIpaJby ONpyra

Enementn ¢ pa3lMKyje HaMEHY OCOBHMHA M BpaTmiia | « OCoOBMHE U BpaTuia
OOpTHOT KpeTama e pa3yMe OCHOBE IpopauyHa OCOBUHE U
BpaTuiia « KimHoBHn
e U3BpIIM NpaBUIAH U300 KIMHA
¢ pa3IMKyje BPCTE JIKHUILTA U JIeXkKaja, o KuusnHu u KOTpJbajHU J€KajU
HBUXOBY HAMEHY U IPUHIIMI YTPahe
o 00jacHU O3HAUABAKE JIEK]a o CrnojHurie
 pa3luKyje BpcTe crojHuua (Habpoju
BpCTE CIOJHUIIA, 00JaCHU BbUXOBY YJIOTY
U ONUIIIEe HAYMHE CIajama)
[IpenocHuiu cHare  pa3liMKyje BPCTe MPEHOCHHUKA CHAre u o OpUKUMOHU NPEHOCHUIIH
bUXOBE €JIEMEHTE
e IIpEro3Ha BPCTY 3yMyacTor napa o 3ymuacTH MPEHOCHUIIU

o 00jacHM OCHOBHE I'€OMETPHU]JCKE U
KHHEMAaTCKe BETUYMHE WIMHIPUYHOT | « PeMeHu u maHuaHu
3yM4acTor napa MIPEHOCHUITN

» 00jacHU JJaHYaHU Tap

o 00jacHHM peMeHH MPEHOC (TPUHITUTT
paza, eIEMEHTH, CIajakhe U 3aTE3ame)

YIOYTCTBO 3A JUJAKTUYKO-METOJIUYKO OCTBAPUBAE ITPOI'PAMA

Ha moueTtky cBake TeMe yueHHKE YIO3HATH ca IIMJbEBUMa M UCXOMMA, IJIAHOM pajia 1 HAYMHUMA
OLICH-UBAhA.

[Ipenmer ce peanu3syje Kpo3 TEOPUJCKY HACTABY M BeXO€ y YUMOHUIM U CTELN)jaTU30BaHO] YUHOHUIIH.
[Tpunukom ocTBapHBama MporpaMa B0 ofieJbeme ce AN Ha rpyme 1o 15 yuenuka. Ilpenopykay
OpraHu3allfji HACTaBe je J1a Ceé HAaU3MEHUYHO O HesleJbaMa peajn3yje ABoYac TeOPHjCKe HacTaBe, OJTHOCHO
nBoyac BexOu. [Ipenopydenu Opoj yacoBa o temama je ciuenehu:




o Crangapauzanuja u Tonepaniuje (15)

« PaznojuBu u HepasznBojuBH crojeu (30)
. Enementu oOpTHOT KpeTama (15)

o Ilpenocuunu cuare (10).

[Tpunukom peanusanuje TeMa OCIOHUTH Ce Ha Ipe3Hamba yYeHUKA U3 MaTeMaTHKEe, MEXaHHUKe, MAITHHCKUX
Matepujana. [Ipernopyka je 1a ce mMpuIMKOM OCTBapHBama porpama u3palhyjy 3agamnu xkoju he ce
NPUMEHUBATH Y IPAKTUYHO] HACTABH M CTPYYHHUM IMpeaMeTuMa. MIHCHCTUpaTH Ha CUCTEMAaTUYHOCTH U
NPUMEHH CTEUYCHUX 3HAha Y MPAKCH.

3a camocranHe BexxOe yueHKa MOTPEOHO je MPUIIPEMUTH TOTPEOHE MAIIIMHCKE JISTIOBE U CJIEMEHTE.
[Ipensior Tema camocTaaTHUX BEXOH je crnenehu:

Tonepanuuje u Hanerame

Mepeme 1 KOTposa TyKUHCKHX Mepa

OunTaBame 03HAKE HaBOja HA IPTEXY

[Ipeno3HaBame BpCTE 3aBPTHEBA, HABPTKH U KJby4eBa

dopmupame 3aBpTamkCKe Be3e ( OJIEIIeHa, HEMOEIIEHa, ....)

OnpehuBame MOMEHTa NPUTE3akha 3aBPTALCKE BE3€

[Ipeno3HaBame BpCTa 3aKOBHIIA

dopmupame 3aKOBaHOT CI10ja

OpnpehuBame KpyTOCTH OIIpyTe

0. OnpehuBame cTaHAapIHUX JTUMEH3HU]a CI0ja OCTBAPEHOT KJIMHOM U GOpMUpamkE CIoja

1. [Tperno3HaBame BPCTE KOTPJhajHUX JIeKaja, M300p Jiexkaja U OUNTaBaAkE O3HAKE JIekKaja Ha LPTEKY
12. [Ipeno3HaBame BPCTE CIIOjHUIIA

13. OpnpehuBame MPEeHOCHOT 0THOCA IIPEHOCHHUKA CHATe

14.  OppehuBame OCHOBHUX F€OMETPH)CKUX BEIMYMHA IMIIMHAPHYHOT 3yITYacTOr mapa

15. OpnpehuBame cuie 3aTe3ama peMEHOT Tapa.

RBPBOoOo~NO A~ E

N360p MeTona 1 o0nMKa paja 3a cBaky TeMy ojpel)yje HacCTaBHUK y 3aBUCHOCTH O] HACTaBHUX cajipxkaja,
CHOCOOHOCTH U oTpeda yueHUKa, MaTepujaJIHuX U Apyrux yciona. Kopuctutu Bepbanne merozae (Merona
YCMEHOT M3JIarama 1 JUjalioliKka MeT0/1a), MeTO/Ie IEMOHCTpallHje, TEKCTYaIHO-UIYCTpaTUBHE METO/IE.
[Tpennosxenun obauiM pajga cy ppoHTaNHHU, paja y IpynH, paja y napy, UHAUBHIYaTHH pal.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHElbUBAIBE YYEHUKA

Y HacTaBM OpHMjEHTHCAHO] Ka JIOCTH3amkby UCXOJa MpaTe ce U BPEIHY]y MPOLeC HACTAaBE U yUeHa,
nocturayha ydeHuka (MpoIyKTH y4era) U CONCTBEHU pal. HacTaBHUK Tpeba KOHTUHYHUPAHO Ja MpaTH
HapeJaKk yueHUKa, KOjU ce Orjie/la y HAaUMHY Ha KOJU YYEHMIIM MapTULMIINPA]Y, KaKO IPUKYIIba]y OJIaTKE,
KaKo apryMeHTy]y, €BalyHnpajy, 1I0KyMeHTY]y uTa. [la Ou BpenqHoBame OMiI0 00jeKTUBHO U Y PYHKIIH]U
y4ema, MOTPEOHO j€ YCKIAAUTH HUBOE UCXO/a U HAYWHE OICHhHUBAMbA.

CyMmaTHBHO OIleHHBakE j€ BpeAHOBabE NOCTUTHYha yUeHHKa Ha Kpajy CBaKe pealn30BaHe TEME.
CyMatuBHe OlleHe ce 001]jajy U3 KOHTPOITHUX UM MUCMEHUX PaJioBa, TECTOBA, YCMEHOT UCITUTHBAbA,
CaMOCTAJTHUX WJIM TPYITHHUX PafioBa YYCHUKA.

VY ¢opmaTuBHOM BpeIHOBaY HACTABHUK OU Tpebao J1a MpOMOBHILIE TPYITHH JIUjalIor, 1a KOPUCTU MHUTamka
na OM reHepHrcao 1mojaTke U3 haukux ujeja, any u J1a IOMOrHe pa3Boj haukux uzaeja, 1aje yueHumma
noBpaTHe HHpOpMallMje, a moBpaTHe HH(opMaIuje JoO1jeHe 0]l YUeHUKa KOPUCTH Ja MPUIIaroin
noJy4aBame, 0Xpadpyje ydeHHKe Jia OllehYjy KBaJUTET CBOT paja. M300p nHCTpyMeHTa 3a GOpMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BpeIHYje.



Hasus npeamera:

EJIEKTPOTEXHUKA U EJIEKTPOHUKA

lNogummu houg teopuja: 70 BexkOe: 0 MpaKTUYHA 010k HacTaBa:()
4acoBa: HacTtapa:(
Paspen: APYIrH

LuspeBn yuema:

— Yno3HaBame OCHOBHHX 3aKOHA U TPHHIIUIIA EIEKTPOTEXHUKE U
eJICKTPOHUKE Ha KOjHMa Ce 3aCHUBA paJi MalnHa U ypehaja

— Yno3HaBame KOHCTPYKIIMje, HAUMHA Pajia U PaJHUX KapaKTEPUCTHKA
MOTOpa, TeHepaTopa, TpaHchopMaTopa, IoCTpojerha 3a MPEHOC SHEPruje 1
ypehaja eneKTpoHHUKE KOjU C€ MPUMEbY]Y Y MALTHHCTBY

— Cruname 3Hamba 0 OCHOBHUM ITOJMOBUMA U3 00JIACTH EJICKTPHYHUX
Mepeba, OBJIA/IaBakhe BEIITHHAMAKOPHUIThEeha pa3IMIuTUX MEPHUX
MHCTpYMEHATa U PHOOpa HEOIIXO/IHUX 32 Pajl y3pa3BUjarbe HABUKA 3a
qyBarb€ 3/[paBJba U MPHIP)KABAHE Mepa 3aIlTHTE Ha Py

TEMA Ncxoan KJbYUYHU [TOJMOBHU
[To 3aBpmieTKy TeMe yueHuk he OuTHu y CAJIPXKAJA
CTamy Ja:
Enekrpocraruka 00jacHU T10jaM HaEJIEKTPUCAHOT Tella U Crpykrypa Matepuje

Kynonos 3akox

00jacHU TI0jaM eIeKTPOCTATHUKOT I10Jha
neduHuIIe jaunHy eNeKTPUYHOT 110Jba,
EJIEKTPUYHH MTOTEHIIMjaJl ¥ HAIIOH
o0jacHu pa3nuKy u3Mely IpoBOJIHUKA
Y M30J1aTOpa y €NIEKTPOCTATUIKOM
1oJby

00jacHM KamauTeT KOHJCH3aTopa

[TpoBOTHUIIM, TIOTYIIPOBOTHHUIIHA
Y M30J1aTOpU

[Tojam HaeneKTpUCAHOT TelIa.
Konwuanna enekrpunurera,
neduHUIja U JeMHHUIIC;

[Tojam eneKTpUYHOT MMOJbA

Cuiie y eJeKTPUYHOM TI0JbY
Kynonos 3akoH. Enextpuunu
MOTEHIIMjaJl ¥ EJICKTPHUYHHU HAIIOH
[Tojam KanmanMTHBHOCTH.
KananutuBHOCT 1U109aCcTOT
KoHaeH3aropa. [lapanenno,
pEelIHO BE3MBaE KOHIECH3aTOPA.

Jennocmepne cTpyje

00jacHU 10jaM JeTHOCMEpHE CTpYyje
nepuHHULIIE jJaUuHy, CMEp eNIeKTPUYHE
crpyje

nepuHHUIIE eTeKTPUUHY OTIIOPHOCT
o06jacan OMOB 3aKOH

pas3iuKyje eIeMEHTE eJIeKTPUYHOT KoJla
oOjacHu nipsu u Apyru Kupxogos
3aKOH

o0jacuu [lynoB 3akoH

00jacHU M0jaM eJIeKTpUYHE cHare
00jacHM MOJMOBE €NEKTPUYHU
TeHepaTop M eJIeKTPOMOTOPHA CHJIA

[Tojam jemHOCMEpHE CTpYje
JauuHa enekTpudHe CTpyje
ITojam enexTpUUHOT KOia
EnemenTu enexTpu4HoOr Kosia
Enextpuyna OTIOpHOCT.
OTnopHOCT MPOBOJIHUKA.
OMOB 3aK0H.

[TpBu Kupxodos 3akon
Hpyru Kupxodos 3akon
[lynos 3akoH. Enexrpuuna cHara
Enextpuunu renepartop

Enexrpomaruernzam

pa3MKyje MarHeTHO MO0Jh€ UMArHETHY
MHIYKIIA]Y

o0jacHU MarHeTHU QUIyKc

nepununm PapasejeB 3aK0H

00jacHU CaMOMHAYKIIN]Y

[Tojam MarHeTHOT MoJba
MarneTtHa cCBOjCTBa MaTepuje
MarHetHa UHAYKIIMjal MarHETHH
¢bykc

EnextpomarneTHa nHAIyKIMja
EnextpomarnerHa cuna
CaMouHIyKIIH]ja

Hausmenuune ctpyje

o0jacHu pa3nuKy u3Mel)y jerHocMepHe
Y Hau3MEHUYHE CTpYje

00jacHM mapaMeTpeHan3MEeHUIHUX
BEJIMYMHA

OcHOBHHU MapamMeTpu
HaM3MEHUYHHX BEJIMYMHA!
TpPEHYTHA BPEIHOCT,
CpebaBpeIHOCT, e(heKTHBHA




¢ pa3lIMKyje elIeMEeHTe Koja

Hau3MEHUYHE CTpYje
00jacHM MPUHIMI paja
Tpanchopmaropa

BPEIHOCT, (aMILTUTY/a, IEPUO/Ia,
¢daza u moueTHa

¢aza, yuectaHocT, KpyKHa
Y4€CTaHOCT)

EnemenTtu y Koy Hau3MeHUYHE

cIpyje

OTHOpHUK y KOJTYHAU3MEHUYHE
cIpyje

Kanewm y xony
HAaU3MECHUYHECTPYje
Konnenzarop y komy
HAaU3MEHUYHE CTpYje

[Tpuniun pana Tpancdopmaropa

Enextponnka

onuire oopazoBame [TH croja
00jacHM MHBEP3HY U AUPEKTHY
nonapusanujy [TH croja u Hanpra u
00jacHU CTPYjHO — HATIOHCKY
kapakrepuctuky ITH cnoja

Habpoju npoboje [TH croja

HaOpoju BpCTE AMOJA U IbUXOBE
HajBaXHU]E KapaKTEPUCTHKE U
IpUMEHY

HarpTa u 00jacCHU OCHOBHA
eNIEKTPOHCKA KOJIa ca Aroama
OMHUILIE MPUHIUN paja OUNoJapHOT
TpaH3UCTOpa HA MOJIEITy ca
3ajeIHNYKIM EMUTOPOM

HaOpOju KapaKTEPUCTUKE TPAH3UCTOPA
o0jacHM ynory HeraTUBHE OBpAaTHE
crpere y rojayaBaumuma
00jaCHUIIPUHLIUT pajia peryiaropa u
CEepBOIIOTOHA

BakyyM y esnekTpuuHOM U
MarHeTHOM IO0JbY.

Karonna nes. [TonynpoBoaHuiiu.
ITH cmo;j.

Huone.

Tpanzucropu.

@ET.

Mocder.

Tupucropwu.

Nurerpucana xona (Bpcte u
MIPUHITUIT Pajia)

Hcnpasibauu. (BpcTe M MPUHIUI
pana)

CrabunuszaTopy HarmoHa
[TojaunBaum, mpuMeHa.
EnexTpoHCKHU reHepaTopu, BpcTe
U IpUMEHa

OcHOBHa JI0rM4YKa Kojia y
ayTOMAaTHUIIM U PAYyHCKO]
TEXHUIIU.

Mewmopuje, BpcTe U IpuMeHa.
Muxkpomnpolecopy U IpUMEHa.
OCHOBHE CMETH€ U BbUXOBO
OTKJIAaE.

Wupayctpujcku padyyHapu, BpCTe,
INPUHIUI pajia, IPUMEHa.
Perynaropu cepBo 1morosa,
NPUHIMI pajia ¥ IpUMEHa.

EJ'IeKTpI/I‘lHe MAaIIIUuHC U
ypehaju

00jacHM, IPUHIIMI pajia U IPUMEHY
ACHHXPOHHX MOTOPH

00jacHM OOPTHO MarHETHO TMOJbE
00jacHM MPUHIUI pajia ¥ IPUMEHY
CHHXPOHHX MOTOPH

o0jacHM paJ reHepaTopa jeAHOCMEpHE
cTpyje

00jacHM MPUHIUI pajia ¥ IPUMEHY
KOMYTETOPHE MaIlliuHe

00jacHM MPUHIUI pajia ¥ IPUMEHY
CEepBO MOTOpA

00jacHM MPUHIUI pajia ¥ IPUMEHY
KOpaYHHX MOTOpa

00jacHM PUHIUI pajia ¥ PUMEHY:

ACHHXPOHHU MOTODPH (BpCTE,
MPUHLIMII pajia ¥ MpUMEHA.
OOpTHO MarHeTHO TMOJbE.
[Tymrame y paj, perynanuja
Op3uHE ¥ IPOMEHA cMepa
ACUHXPOHOT MOTOpA.
CuHXpOHE MalluHe, MPHHIINAT
pana

I'eneparopu u motopu
jeaHocmepHe ctpyje. [Tpunnun
paja u npUMeHa.
KomyrtaropHe mamnHe.
[IpumeHna.

ITpekuaun u pactaBsbaui (




— MpeKuaada U pacTaBbavya

— ocurypaya

— CKJIOTIKE

— OMMeTaHuX pereja

— MEXaHHYKE KOYHHIIC

— TaxoreHepaTropa

— ONTHYKHUX ¥ UHIYKTHBHUX JaBayva
TTO3HIIH] €

— JIa YUTa CIEKTPUYHE CXEMe

IIPUHLIMII pajia ¥ IPUMEHA)
Kpajmu npekugaun u ceH3opu
CumMOomu 1 yuTame
CJIEKTPUYHHUX CXEeMa

3amitura of yaapa
CTpyje

CXBaTH OMACHOCT OJ1 yJapa cTpyje
HaOpoju HajBaKHUja JIEjCTBA CTPYje
Ha0pOju HAYWHE 3aIITUTE YOBEKA OJ1

ylapa cTpyje
IPHMEIbY]jy MEpE 3allTHTE Ha paxy

YTuuaj enekTpuyHe cTpyje Ha
YOBEKA.

OmnacHoct oJ1 yaapa crpyje
Mepe 3amtute Ha pagy
[Tpyxame npBe momohu.

Enexrpuuna Mepema

M03Haje MEpHE HHCTPYMEHATE
npubopa, Kao U HAYWH HBUXOBE
ynoptpebe

padyHa rpemke Mpu Mepemy,
arcoJIyTHY UPEIATUBHYTPEIIKY
pa3iuKyje aHAIOTHEUIUTHTATHE
MEPHEUHCTPYMEHTE
HaMEPHOMUHCTPYMEHTYPA3IIHUKYje
HaMEHY eJieMeHara 3a
MO/ICIIIABAHE,09NTABABE U
IIPUKJbYYUBAE

oapehyje penocien paamu NPHIUKOM
Mepemba

OYHMTaBa MEPEHY BPEITHOCT KO
AHAJIOTHUX U JUTUTAJIHUX
MEpHUXHHCTpyMEHATa

OcCHOBe €J1EKTPUUHUX MEpEHa
Pauyn rpemaka

Mepeme jeTHOCMEPHOT HaloHa
cTpyje

Mepeme OTIIOPHOCTH OMMETPOM
Mepeme OTIIOPHOCTH KOJI PEAHE,
napajesHe U MEIIOBUTE BE3€
OTIIOPHUKA

IIpoBepa OmoBor 3akoHa
ITposepa npBor Kupxodosor
3aKOHa

ITposepa npyror Kupxodosor
3aKOHa

Mepeme cHare 1 OTIIOPHOCTH
nomohy ammnepmerpa u
BOJITMETpa

Mepeme Hau3MEHMYHOT HallOHA

U cTpyje

YIOYTCTBO 3A JUJAKTUYKO-METOJUYKO OCTBAPUBAIBE ITPOI'PAMA

Ha noueTtky cBake TeMe yuyeHHKE YIO3HATH ca [IUJbEBUMa M UCXOAMMA, IJIAHOM pajia ¥ HAYMHUMA
olewuBama. [Ipeamer ce peanu3syje Kpo3 TEOPUjCKY HACTABY Y CIIELUjAIM30BAaHO] YYMOHHUIIM MIPH YEMY Ce
oJleJberbe He Jienu Ha rpyne. [Ipenopydenu Opoj yacoBa o Temama je ciaeaehu:

» EnextpocraTuka (2 vaca)

+ JennocmepHe ctpyje (8 yacosa)
» Enextpomaruerusam (4 yaca)
* Haumsmenunune ctpyje (8 gacosa)

* Enexrtponuka (14 gyacosa)

» Enextpuune mammune u ypehaju (4 gaca)
* Bamrruta oj CTpyjHOr yaapa (2 gaca)
» Enexkrpuuna mepema (28 yacoa).

[Ipunukom peanuzaiiyje TemMa OCJIOHUTH CE Ha Mpe3Hama YIeHUKa u3 pusnke u matematuke. M360p
METO/1a U 00JIMKA pajia 3a CBaKy TemMy ojpelyje HaCTaBHUK y 3aBHCHOCTH OJ] HACTaBHUX CapiKaja,
CIOCOOHOCTH M MoTpeda yueHUKa, MaTepujaTHuX U Ipyrux yciaoa. Kopuctutu BepOamHe MeTone (MeToma
YCMEHOT HM3JIarama M TUjalioIIKka MET0/1a), METO/Ie IEMOHCTpAIIH]je, TeKCTYaTHO-HITYCTPAaTHBHE METOJIE,
nabopatopujcke metone. [Ipemnoxenu obauiy pana cy GpoHTAIHU, paja y TPYNH, paj y napy,

WHAUBUYAJIHU pal.




YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYEHUKA

YV HacTaBH OpHjEHTUCAHO] Ka JOCTH3aky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoJyKTH ydera) U CONCTBEHH pal. HacTaBHUK TpeOa KOHTHHYHPAHO J1a TIpaTH
Halpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjJH YYSHHIIM NApTUIMITNPA]y, KaKO TPUKYILbajy MOIaTKE,
KaKoO apryMeHTY]y, €BaIyHpajy, TIOKYMEHTY]y uTa. [la Ou BpeqHoBame OMI0 00jeKTUBHO U Y PYHKIU]H
y4ema, TOTPeOHO je YCKIaIUTH HUBOE UCX0/1a M HAYMHE OLICHHHBAmbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MOCTHTHYha yUeHHKA Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe orieHe ce 1001jajy U3 KOHTPOJIHHUX HJIM MMCMEHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PajioBa YYCHUKA.

VY popMaTHBHOM BpeIHOBakYy HACTABHUK O TpeOalio Jja MPOMOBHIIIE TPYITHH JIHjaJioT, Ja KOPHCTH IMUTAkba
na Ou reHepucao rnojaTke u3 haukux ujeja, any v ga MOMOTHE pa3Boj haukux ujieja, aaje ydeHUuImMa
noBpartHe nHPopMaIyje, a moBpaTHe HHPopMaIje 100ujeHe 01 yUeHUKA KOPUCTHU Jia PUIIAroId
Moly4aBame, 0Xpadpyje yueHUKe Ja OleHkhY]y KBATUTET CBOT pajaa. M300p mHCTpyMeHTa 3a (hOpMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Ha3zus npeamera: KOMIIJYTEPCKA I'PAO®OUKA

1. OCTBAPUBAIBA OBPA30BHO-BACIIUTHOI PAJIA - OBJIUIIUA U TPAJAIBE
Y Tabenama je mpuKazaH roJuIIkK (DOHIT YacoBa 3a CBAKHM OOJIMK paaa

1.1. IPEMA IIJIAHY U ITIPOTPAMY HACTABE U YUYEIbA!

HACTABA
PA3PE/] Teopujcka Besce [MpakTiuHa HacraBa y IMNPAKCA | YKVIIHO
HacTaBa HacTaBa OJI0KY
I 0 105 0 0 0 105
lykonmko ce mporpam peanmsyje y “IIKOICKOM CHCTEMY"
1.2. TIPEMA HACTABHOM IIJIAHY U TIPOTPAMY -1YAJIHO OGPA30OBAIHE?
HACTABA YUEILE
PA3PEJ] Teopujcka [MpakTr4Ha Hacraga y KPO3 YKYITHO
Bexo6e *
HacTaBa HacTaBa OI10Ky PAJL
I 0 35 0 0 70 105

2YKOJIMKO Ce POrpaM peanusyje y CKIaay ca 3aKOHOM O JTyaJHOM 00pa3oBamy

* [loTpeOHO je Aa mKoJa ¥ MOCIoAaBall JI€TaJbHO UCIIAHUPAjJy U YTBPJ/IE MECTO U HAUMH peain3alluje
UCX0J1a, M YHECY UX Yy TUTaH pealn3aluje yIema Kpo3 paj

2. INJbEBU YUYEIbA:

e OcrnocobsbaBame YUEHHKA 3a pa3yMeBambe U KopHIIheme MOryhHOCTH IpeicTaBbamba

reOMETPHjCKUX MoJiesia ToMohy pauyHapa;
e OgnanaBame npuHIUnuMa opranuzanuje CAD codrsepa u yBexOaBame BUXOBOT KOpUIIThewa;
e [lpunpema 3a n1asbe 00pa3oBame U3 00JACTH MOJICIMPaba MATMHCKHX JI€JI0BA M CKJIONOBA U

METOAMKE KOHCTPYHCamha;
e [lpumeHa 3Hama U3 TEXHUYKOT LIPTamka Ha rpaMuKUM 3aJallMa y3 KopHIIhewne pauyHapa.




3. HA3BUB U TPAJAIE MOJYJIA IIPEIMETA

Paspen: APYIru
Pen. HA3UB MOJIYJIA Tpajame momymna
op (qacoBn)
1 | I'padmuke nHCTpYKIMjE Hapeade U onepanuje 21
2 | Cxunupame 27
3 N3pana TeXHUYKUX MpTEkKa 33
4 [TpuHnun Moaenupama 24
NCXOo/U
HA3UB MOJIVJIA | Ilo 3aBpuierky moayna yuenuk he outu | KIbYUHU [IOJMOBU CAIP’KAJA
y CTamy Ja:

o 00jacHH MOjMOBE U MOJICITY o OCHOBHU YHHHOIM Ipa@uIKor
rpaduyKor MprUKa3uBama HoMohy NpUKa3uBamka IIOMOhy padyHapa:
padyHapa — TpauuKu TepMHUHAT

« 00jacHU OCHOBHE €JIEMEHTE — MOHHTOp (KapaKTepUCTUKE, BPCTE,
KOMIIjyTepcKe Tpaduke pe3onymuja., JyaTHd MOHUTOPH),

 o0jacHU BpCTE M HAYMH paja NPOLIECOPCKA jeTMHHMIIA,
MOBpaTHUX CIIpera — rpaduuka MemMopwuja,

¢ TPUKaXE HAYHMH PaJsia IOBPATHUX — ypebaju 3a KOMyHHKaLHUjy
crpera nomohy pauyHapa KOPHUCHMK padyHap (TacTarypa,

« 00jacHHU Mojam rpaduuKor npo3opa, Muil, rpaduuka Tabja, mTaMIadu,
po30pa KOMaHIH, TIPO30pa IUIOTEPH, TPOAUMEH3UOHU CKEHEPH
uHpopmaiuja, Kypcopa, MeHHja, UT/I.)

MOJIOBA U TIOAMOIOBA o OCHOBHH €IIEMEHTH KOMIIjYTEPCKE

¢ TPUKAXE OCHOBHE CIIEMEHTE rpaduxke:

KOMIIjyTepcKe TpaduKe Ha pauyHapy | — KOMIIjYTepCKHU 3aIiC JIMKOBA,
 HaBeJle rpaduyke oneparyje — aJpecHpame Tayaka Ha eKpaHy,

o TpHUMEHYje Orepanuje — TIOMyaBamke rpaduake MeMopuje,
TpaHcdopMalrja Ha pauyyHapy — BEKTOPCKH M PACTEPCKU EKPaHHU,

o TNpuMeByje rpaduuke HHCTPYKLHU]E — MEmame cajpkaja MeMopuje,

Tpadmuxe Ha pauyHapy — TpaUuKy MOJIENU JIUKOBA,
. o NpumMemyje rpaduuke Hapeaoe Ha — MaTeMaTUYKHU MOJIEJIH JINKOBA,
UHCTPYKLMje Hapenoe
pauyHapy — KOPUCHHYKH Iporpam (user-

U oTiepariiuje

o onuie kapakrepuctuke CAD makera
U Bberose MmoryhHoctu

o KOpUCTH UHTEP(DE]C

o KOPHUCTH IVIABHM MEHHU, MAJIETE ajaTa,
HaBUraiyja, npo3opu

o KOpHUCTH (pajioBe

e TpHUKaA3yje MOJIEJIC HA pauyHapy

» uzabepe objexkar

e TOJICIlIaBa CUCTEME

interface).

o [loBpaTHe cipere: pauyHap-eKpaH,
TacTaTrypa-padyHap, KOpHCHUK
TacTarypa, eKpaH-KOPUCHUK.

 I'padmuku mpo3op, mpo3op KOMaH Iy,
po30p UH(pOpMaIuja, Kypcop, MEHH,
MOJIOBH Y TIOZIMOJIOBH.

o I'paduuke onepauuje

o Tpandopmanuje (TpaHcnamnmja,
poTaiuja), ckaaupame, pediaekcuja,
WHBEP3Hja KOOPIWHATHA CHCTEMH,
CIIeHa, TpYIHUCambe U OpHcame.

o I'paduuke uncrpykuuje:

— 3yMHpambe,

— KIIMIIOBAmbeE,

— TpO30pH,

— 0ojeme,

— CKpMBEHE JINHUj€ U MOBPILIU

o I'paduuke Hapenoe:

— KOMAaHJIHH J€3HK,




— eAUTOpCKe Hapenoe,
— THCamke W CTOPHHUPAKE ITporpama,
— CHHTaKCa M POrpaMHUpame,
U3BpIIIHE ¥ KOHTPOJHE Hapezaoe.
Kapaxkrepuctuke u moryhunoct CAD
nakeTa
Kopucanuku untepdejc
['maBHM MeHH, TTAJIETE ajara,
HaBUTaIyja, Ipo30pu
Pan ca dajmoBuma
[Tpuka3 moxena, u300p objekara,
MOJICIIABAHE CUCTEMA.

Ckunupame

KpeHpa CKHIIE y IpoIiecy
MoOJIe/Ipama (opraHu3aimja).
KOPUCTH KOMaHJIE 32 CKHLIUPAbhe
KOPHCTH OTpaHHYCHA y CKHAILIaMa
pUMEmbYje orepanuje Haj
o0jeKkTnma:

pUMEbYje CKUIPAhe TPIMEHOM
CTaHJApIAHUX 00JIUKA

VYiora ckuiie y nporecy MoAeanpama
(opranmsanuja).

Kpenpamwe ckuna.

Komanne 3a ckunupame:

Jlunuja (Straight), kpyxHH1IA
(Circle), mpaBoyraonuk (Rectangle),
3ao0speme (Fillet), crutajnoBu
(Spline).

Bpucame cermenara, mpecinKaBarme
(Mirror), odcer naHana ejxeMeHara
(Offset Chain), mpojekToBame UBHUIIA
Y TIOBPILUHA, TEKCT Y CKHUIIH,
koHCcTpyKnone nuHuje (Toggle
Construction).

Orpannuema y CKHLIama:
['eomeTpujcka OorpaHnveHba,
OrpaHuyYera ayxuHe. Tauke
npuBnauema. Pagne pasau. Cliboard
byHk1yje.

OcrTane KoMaH/ie 32 CKULIUPAE -
oreparyje HaJl 00jeKTuMa:
Bumectpyko konupamse,
TpaHchopMmalmje y paBHH,
TpaHciaiuja o0jexTa.

Ckunupame IpUMEHOM CTaHIapTHUX
o0mka

Hspana
LpTexKa

TCXHUYKHUX

Kpeupa IpTexe
IpUMEYje 10/1aBambe Morieaa
KOPHUCTHU MO (PHUKOBamE MOTJIe1a
pUMeEYje TpojeKinje

IpUMemYje Ipeceke

KOPUCTH J10/IaBambe JIeTajba

KOTHpAa eJIEMEHTE TpemMa
CTaHJapAMMa TEXHUUYKOT I[pTamba
YHECe O3HaKe 3a TOJEepaHIIje Ha
TEXHUYKHM LPTEKUMA

YHUTa TEXHUYKE LPTEXKE, aHATU3UPA
uX, IMCKYTYje, youaBa Ipemike u
HUCIIPaBJba UX

CKHUIIMpa U HAIPTA JIEJIOBE Y MPECEKY
HalpTa IpeaMeTe Koju ce oopal)yjy

Kpeunpame uprexa.
JonaBame nornena
[Ipojexnuje
IIpeceun
MonaudukoBame moriena
JonaBame neraspa:
— KOTHpame
— OCHE JIUHHje
— OCTaJIi MIOMONHHU €leMEeHTH
— MoaudukoBame MOMOhHUX
eJleMeHaTa.
Omnpema nprexa:
OKBHUp U Tabnuua (paJuoHUYKa U
CKJIOTTHA)
I'enepucame Tabnuie




MoCTyIIMMa py4yHe oOpaje Ha
OCHOBY TTO3HATHX TEXHHUYKUX
prexa

HalpTa IpeaMeTe Koju ce oopalyjy
MOCTYIIMMa pydHe o0pajie mpema
3aJaTaTUM TUMEH3Ujama

orpemMa IpTexe

reHepuiie Tadnuie(template)
MonuduKyje Tadnuie

Monudukanmja tabnuie

Kotupame enemenara

Os3Haxe 3a ToJepaHIyje

TexXHUYKH PTEX MpeaIMeTa KOju ce
o0palyyjy mocrynimma pydHe oopase
(cTpyrame criospanrmbix MOBPIINHA,
IJI0/1ab€ PABHUX NOBPLIMHA)

[IpuHnnn Mmonenupama

00jacHM MojaM MOJIEIHpamba
o0jacHU T0jaM U CBPXY Mozela
neduHuIIe 00JUK MPUMEHOM
codrBepa

JMMEH3HOHHMIIIE JIE0 TPUMEHOM
codrBepa

00jacHM MOjaM MPEKHUX,
MOBPIIMHCKUX H 3aIPEMUHCKUAX
MoJIelia y PaBHU U MIPOCTOPY
MOJIEJIPa MPEXKHE, TOBPIINHCKE U
3alPEeMUHCKE MOJIETIC Y PaBHH U
POCTOPY

o0jacHu MojaM rpaHUYHHUX U
XUOPHUIHUX 3aIPEMUHCKIX MOJIera
MOJIeJIUpa TPaHUYHE U XHOPHTHE
3alpeMUHCKE MOJIETIe

OcHOBHU 1TOJMOBU: Je(hUHHLIH]E 1
CBpxa Mojena, Aedunucame o0ImKa,
MOJIETIPabe, TUMEH3HOHUCAHE
MpexHH, IOBPIIUHCKU U
3alpEeMUHCKU MOJIEH Tela Y paBHU U
POCTOpPY

['pannynu 1 XUOPHUIHU 3aITPEMHUHCKHI
MOJIEITN

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha noueTky cBakor Mojiysia yueHUKE yIIO3HATU ca LIMJbEBUMA U NCXOMMa HaCcTaBe, OJJHOCHO YUewa,
IJIaHOM paJa U HAYMHHNMa OLICHMBamkbA.
[Ipenmer ce peanusyje kpo3 BexOe y pauyHapckoM kaOuHeTy. [Tpunukom ocTBapuBama nporpama oejbembe
ce Jienu Ha rpyne 10 15 yuenuka.
VY Toky peanu3zaiyje MoJlysia OCJIOHUTH CE€ Ha Mpe/i3Hamba YUeHUKA U3 TEXHUUKOT LpTama. HacTaBHUK
npurpemMa norpedHe ereMeHTe 3a BexO0y, IEMOHCTpUpA pajll Ha padyyHapy, IpaTu pajl yYeHUKa Ha paJHOM
MECTY U yKa3yje Ha Tpelike npu pany. PagHe 3agaTke Be3uBaTu 32 KOHKPETHY MAIIMHCKY MPAKCY.

N360p MeTona 1 06MKa pasia 3a CBaku MOAYIM ojpel)yje HacCTaBHUK Y 3aBUCHOCTH OJ HACTAaBHUX CapiKaja,
CIIOCOOHOCTH | MOTpeda yueHnKa, MaTepHjallHuX U Ipyrux yciosa. Kopuctutu BepOanHe merone (MeToaa
YCMEHOT M3JIarama U JUjasiolika MeTo/1a), METOe IEMOHCTpAIlHje, TEKCTYATHO-MITYCTPAaTUBHE METOJIE.
[Tpennoxenu obnuiy pana cy GpoHTaIHH, paja y TPYyIH, paja y mapy, MHAUBUAYATHU Pal.

YKo/1MKO0 ce mporpaM peajusyje y ckiaay ca 3aKoHOM 0 IyaJHOM 00pa3oBamwy NOTPeOHO je J1a IIKoJIa |
NOCJI0/aBall AeTaJbHO UCIIAHUPAjy M YTBPJE MECTO M HaYMH pean3alnje UCX0/1a, U yHeCy UX y IUIaH
peanuzaimje yuewma Kpo3 paa. Ilpenopyka je 1a ce yueme Kpo3 pajl peainsyje IpUMEHOM caBpeMeHe
pauyHapcke onpeme u oaroBapajyhux kommjyrepckux mporpama. Takole, mpenopyka y opranusanuju
HACTaBe j€ J1a Ce CBaKe JIpyre HeJleJbe pean3yje IBoYac HacTaBe BeXOU y IIKOJICKOM pauyHapCKOM

KaOUHETY.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHElbUBAIBE YYEHUKA

YV HacTaBHM OpHjEHTHUCAHO] Ka JOCTH3alky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoayKTH y4era) U CONCTBEHU pal. HacTaBHUK Tpeba KOHTUHYHUPAHO Ja MpaTh
HaIpeIaK yu4eHUKa, KOjU Ce OrJie/la Y HAUMHY Ha KOJY YUYCHHIIN MapTULIUITAPA]Y, KAaKO TPUKYIJha]y MoJaTKe,




KaKo apryMeHTYy]y, eBaJyupajy, JOKYMEHTY]y UTH. Jla Ou BpeqHOBame OMiI0 00jeKTUBHO U Yy (QYHKIIHjH

yuemwa, NOTPeOHO je YCKIaIUTH HUBOE NCX0Ja U HAaUMHE OlCHhHBamba.

CyMaTHBHO OIIEH-MBAKE j€ BPETHOBAKE MOCTUTHYhA yUeHHKa Ha KPajy CBaKe pean30BaHe TEME.
CymaruBHe orieHe ce 1001jajy U3 KOHTPOJTHHUX HJIM MMCMEHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PafioBa YYCHHUKA.
VY (popMaTHBHOM BpeIHOBaKkY HACTABHUK O TpeOaio /1a MPOMOBHILIE TPYITHH JIHjaJioT, 1a KOPUCTHU IMHTAka
na Ou reHepucao rnojaTke u3 haukux uaeja, ajm U Ja IOMOTHE pa3Boj haukux ujeja, Aaje ydeHUIIuMa
noBpaTHe uHboOpMaIyje, a moBpatHe nHdopmalyje 1001jeHe o] ydeHUKa KOPUCTHU Ja TIPUIIAroid
1oIy4yaBame, 0Xpadpyje yUdeHHKE J1a OleHkYjy KBAJIUTET CBOT pajaa. M300p HHCTpyMeHTa 3a (OPMATUBHO
BPETHOBAE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce BPEIHYje.

YKo0HMKO ce mporpam peajindyje y cKJaaay ca 3aKkoHOM 0 JAyaJTHOM 00pa30Bamy HACTABHUK /HHCTPYKTOP
IpOBEpaBa Jia Jiv je MOCI01aBall U3BPUIMO MPOLIEHY PU3HKA HA PaJHOM MECTY Ha KOME pajie MIIaJy U Ja JIH
je u3Beo yBOAHY 00YKY Mianux o 0e30eTHOCTH U 37paBJby Ha paiy.

Hazus npeamera:

TEXHOJIOI'MJA MAIINMHCKE OBPAIE

lognmmsu honn teopuja: 70 Bexoe: 0 IpaKTHUYHA 6510k HacTaBa:30
yacoBa: HacTtaBa:(
Pazpen:

[usbeBu yuemwa:

JpyTH

CTI/II_IaI-be OCHOBHHX 3Hama O O6paI[HI/IM CUCTCMHUMA U IIpoLcCumMa o6paz[e

Ha yHMBEP3aJIHUM MallMHaMa ajarkaMa
— Cruname OCHOBHUX 3Hamba O YHUBEP3aJIHUM MallliHama ajlaTKama
— Cruname OCHOBHUX 3Hama M BEIITHHA O KOMITjYTEPCKH YIPaBJbaHUM

MalllMHaMa ajJlJaTKaMa

— Cruname BeNITHHA Kopuiihema 1 noienasama KY mamuHa
— Cruname OCHOBHUX 3Hama 0 Mepama 06e€30€THOCTH U 37paBjba Ha pay

TEMA

NCxXoamn
1o 3aBpiieTKy Teme yueHuk he 6utu y
CTamy Ja:

KJbYYHU [IOJMOBU CAIPXKAJA

VYBOX y TEXHOJIOTH]Y
obpane

00jacHM M0jaM IPOU3BOIHE

o0jacHH MojaM 00paHOT cucTeEMa
HaBeJle KapaKTepUCTUKE O0paHUX
cucreMa

o0jacHM mojaM mpoleca y
MeTanonpepaljuBaykoj HHAYCTPUJU
HaBejle BPCTY Ipoleca y
MeTanonpepaljuBaykoj HHAYCTPUJU U
HUXOBE KapaKTePUCTUKE

00jacHM HauMHE OpraHU3alMje pajaa y
IIPOU3BO/IU

o Ilojam mpousBome

o OOpamgnu cucrtemu

o Opranuzaiuja paja y npou3BOABU

 Ilpouecu y metanomnpepahupaukoj
UHAYCTPU]jU: IPOU3BOJIHH,
TEXHOJIOIIKY U 00paHH MPOIec

Mepe 6e30eaHOCTH U
3/IpaBJba Ha paay

JIETEKTYj€ BPCTE OMACHOCTHU

HaBejie Mepe 0e30e1HOCTH U 3/IpaBjba Ha
pany

o0jacHM 3Ha4aj cupoBolema Mepa
0e30eHOCTH U 3/IpaBjba HA paxy
KOPHCTH CpeJICTBA 3alUTHTE Ha pary

o OmacHOCTH Ha PaTHOM MECTY

o JlnuHa cpelCcTBa 3alUITHTE Ha paxy

o IlpaBunHuk 0 6e30enHOCTH U
3/IpaBJby Ha Pajy 3a pyKOBambe
YHHUBEP3aJIHUM 00pajHUM
cUCTeMUMa

Texomoruja obpasne
pe3ameM

o0jacHu MeTojie popMUpaa NOBPIINHE
npu 00paau pe3ameM

o0jacHu HauuH (hopMHUpama CTPYroTHHE
U BEHE BPCTE

HaBeJIe CHJIC M TEMIIEpaType pe3ama
o0jacHHU yJoTy cpejicTaBa 3a xjaheme u
M10/IMa3HBabHE

o Merone ¢popmupama noBpinHe
npu o0pajy pe3ameM

o Ilpouec HacTajama CTpYroTHHE

« Bpcre ctpyrotune

o Cune u Temneparype pezama

« Cpenctna 3a xnaheme u
OAMAa3NBamkLE




o 00jacHU OCHOBHE KapaKTEPUCTHKE « OOpana cTpyrameM, TI0JambEeM,

oOpajie cTpyrameMm, II10/1akbEeM, OyIemeM U OpyIemneM
OylIemeM U OpyleHheM o Bpcre kpetama Ha yHUBEP3ATHUM
o 00jacHM KpeTama Ha YHHBEP3THUM MallliHaMa ajaTkama y [Hby
MalllMHaMa ajgaTtkama IpH MpoLecy dopmupama CTpyroTuHe
(dbopmMupama CTpyroTHHE o Bpcre anara u muxoBa reomeTpuja
o HaBe/le BPCTE ajiaTa o Marepujanu pe3Hux aiarta
e OIUIIIE TEOMETPH]Y ajlaTa o Bpcre momohaux nmpubopa
 HaBezie BpcTe moMohHHX mpudopa o Enementu pexxuma obpane
e HaBeJIe CJIEMEHTE pexumMa oopaje
pe3ameM
VYHUBep3agHe MalluHE | o 00jaCHU TEXHUYKE KAPAKTEPUCTUKE o Bpcre yHuUBep3amHUX MarimHa
ajylaTke CTpPYToOBa, TI0AAHUIA, OYIIMIHIA 1 QJIATKU
Opycmiunna o OCHOBHU HOJICKJIONIOBU
¢ HaBeJ/Ie OCHOBHE JICTIOBE, CKJIONIOBE U YHUBEP3JIHUX MallliHA aJaTKH
MOJICKJIONOBE YHUBEP3ATHUX MalllnHa « Kunemaruka pe3ama
aJIaTKU YHUBEP3JIHUX MAIlliHA aJaTKH
o 00jacHM HAYWH pajia YHUBEP3ATHUX o Auaru 3a o0pany pe3ameM
MallliHa alaTKu o Ilomohuu mpubopu 3a
o omabepe YHUBEP3AIHY MAIIUHY aJlaTKy YHUBEp3aJIHE MAIIHE JIaTKe

e ogabepe ajaT ¥ moMohHU pHOOP
o 00jacHU BaXKHOCT ¥ 3HA4aj O/Ip>KaBamba
paJIHOT MecTa YPEeTHUM

VYBOIl y KOMIT)yTEPCKH | o OIHUIIE CTPYKTYPY KOMITjyTEPCKH o CTpyKTypa KOMIIjyTePCKH
yIIpaBJbaHE MaIIHE yIpaBJbaHUX MaIlMHA yIIpaBJbaHUX MaIlnHA
ajnarke o 00jacHU Ha4YHMH paja KOMIjyTepCKU o [lpuHIMT pasa KOMITjyTepCKH
yIpaBJbaHUX MaIllMHA yIIpaBJbaHUX MaIlnHA
 HaBezle HOcHOIIE HHpOpMaIja o OcHOBHa KpeTama KOMIIjyTePCKH
KOMIIjyT€PCKU YIPaB/baHUX MaIllMHA yIIpaBJbaHUX MaIlnHA
e TIOJIECH KOMIIJYTEPCKHU yIPaBJbaHy » Hocuouu nngpopmanmuja.
MAIllUHY Y paJiHu pPexXUM o llonemaBame 1 nymrTame y paj
¢ TOKpPEHE KOMITJYTEPCKH YIIPaBJbaHy KY
MaIHy MallliHEe Ha OCHOBY I'OTOBE
¢ YTBPAM TAYHOCT U3paje TEXHUYKO
e I0JIECH KOMIIjYTEPCKHU yIpaBJbaHy TEXHOJIOIIKE IOKyMEHTallHje.

MaIllMHY y HWJbY U3pajie TAUHHX JIEJIOBA | « YTBphUBamkE TAUHOCTH U3paAJEe U
HEOIXOJIHE KOPEKIIHje Y
nogemasamuMa KY mammne y
1017 8) 3%

u3paje TAYHMUX JIEJIOBA.

YIOYTCTBO 3A JUJAKTUYKO-METOJNYKO OCTBAPUBAIE ITPOI'PAMA

Ha modveTky cBake TeMe yudeHHKE YIIO3HATH ca IIIMJbEBUMa M HCXOMMa, IUIAHOM pajia 1 HAYMHUMA

olelUBamka. Teoprjcka HacTaBa MpeMeTa ce peannsyje y yYHOHHIIH ITPH YeMy ce OfIeJbeHhe He JeTTH Ha

rpyme. biiok HacTaBa ce peanu3yje y paJrioHHUIN WIH TPOU3BOJTHOM MOTOHY. Y TOKY OCTBapHBama HACTaBE y

0JIOKY oJieJberhe Cce J1enn Ha Tpyre 10 10 yueHuka.

[Ipenopydyenu 6poj yacoBa o Temama je cieaehu:

* VYBojx y TexHONOTH]Y 00pane (4 daca)

* Mepe 6e30eqHO0CTH U 3/1paBiba HA paay (4 daca)

» Texnonoruja o6pane pesamem (30 yacosa)

* VYHuBep3anHe MamuHe anatke (28 yacosa)

* VYBOJ y KOMITjYTEPCKH YyIIpaBbaHe MalllnHe anaTke (4 yaca Teopujcke HacTaBe + 30 yacoBa HacTaBe y
OJI0KY).




[TpuirkoM peanuzaiivje TeMa OCIIOHUTH ce Ha Mpe3Hamka YICHUKA U3 €KOJIOTH]€ U 3alITHTE KUBOTHE
CpeaHHe, TEXHHYKOT 1[pTamka, MAIIMHCKIX MaTepHjaia, MexaHuke. M300p MeTona u oOiuKa pajia 3a CBaKy
TeMy oJipelyyje HaCTaBHHK y 3aBUCHOCTH OJ1 HACTaBHUX CaJpikaja, CIIOCOOHOCTH U MOTpeda yueHHUKa,
MaTepHjalTHUX U Ipyrux yciaoBa. Kopucturu BepOanHe MeToze (MeTo/1a yCMEHOT M3JIarama M JHjajioniKa
METO/1a), METOJIE IEMOHCTPAIIH]je, TEKCTYaTHO-WITyCTpaTHBHE MeToze. [IpeanoxkerHn o0aumm paja cy
(bpoHTaTHH, pajl y TPYIH, PaJ y Mapy, HHIUBUAYAIHU Pajl.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YYEHHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3amby HCXO0Ja IPaTe Ce U BPEIHYjy MPOIEC HACTABE U yUCHha,
nocturayha ydeHuka (MpoyKTH ydera) | COTICTBEHH paja. HactaBHUK TpeOa KOHTUHYHUPAHO J1a paTH
Halpe/Iak yueHHKa, KOjU ce OrJie[ia Y HAYMHY Ha KOjJH YUYSHHIIM NApTUIMITNPA]y, KaKO MPUKYILbajy MOIaTKE,
KaKoO apryMeHTY]jy, eBalyHupajy, JOKyMeHTYjy UTa. Jla Ou BpenHoBame 010 00jeKTHBHO U 'y QYHKIU]JU
ydema, NOTPeOHO je YCKIaIUTH HUBOE UCXO0/1a M HAUWHE OICHHBAbA.

CyMaTHBHO OIICHHBAE j¢ BpEAHOBaKE MOCTUTHYNa YICHHKA Ha KPajy CBaKe peaan30BaHe TeMe.
CyMaTHBHE OIleHe ce 100H1jajy U3 KOHTPOJIHUX HIIM MUCMEHHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTHBAbA,
CaMOCTaJTHUX WJIM TPYITHHUX PaZioBa YYCHUKA. Y TPOIIECY OICHHUBaba HACTaBe y OJIOKY MOXKEIJHHO je
KOPUCTUTH JHEBHHK pajia y4CHHUKA.

VY popmaTHBHOM BpeHOBaKY HACTABHUK OM TPeOaso Ja MPOMOBHIIE IPYITHU Hjajior, 1a KOPUCTH MUTamba
na OM reHeprcao moaaTke U3 haukux ujeja, anu u 1a IOMOTHE pa3Boj haukux ujeja, 1aje yaeHuImma
noBpartHe HHPopMaIHje, a moBpaTHe HHPopMaIje 100HujeHe 01 ydeHUKA KOPUCTHU Ja MPHIIAroud
MoTy4aBame, 0Xpadpyje yueHUKe Ja OIeHh Y]y KBATUTET CBOT pajaa. M300p mHCTpyMeHTa 32 (hOpMAaTUBHO
BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Ha3sus npegmera: MEPEIBE U KOHTPOJIA KBAJIUTETA

1. OCTBAPUBAIBA OBPA30BHO-BACIIUTHOI PAJIA - OBJINIIN U TPAJAIBE

HACTABA
PA3PE/] Teopujcka Bexbe [Mpaktnyna | HacraBay | IIPAKCA YKVYIIHO
HacTaBa HacTaBa OJI0KY
Il 35 35 0 0 0 70

Hanomena: y TaGenu je mpukasaH roJuiimy (GOH YacoBa 3a CBaKHM 00JIMK pajia

2. INJbEBU YUYEIbA:

Cruiame 3Hama 0 Y031 1 3Ha4a]y TEXHUYKE KOHTPOJIE

Cruname 3Hama 0 MeToJlaMa U TEXHUKaMa y OCTBapUBamby KBaJIUTETa IPOU3BO/IA
Pa3Bujame ciocoOHOCTH 3a MPUMEHY 3Haba O MEPEHY Y NMPaKCU

Pa3Bujame ocehaja 3a TauHOCT U3pajie paJHUX MIpeIMeTa IpeMa TEXHUYKO] JJOKYMEHTaIUj !
Pa3Bujame 0roBOPHOCTH 3a M3BPIIIABAKE MOCTABJHEHUX 33/]aTaKa

Ocnoco6sbaBame 3a Mepemhe U KOHTPOJIHNCABE PAJHUX MTpeIMeTa

3. HA3BUB U TPAJAILE MOJAYJIA IIPEAMETA

Paspen: Tpehn
Pen. HA3UB MOAVIJIA Tpajame Momyna
op (dacoBm)
1 | OcHOBH HHIIYCTPH]CKE METPOJIOTH]E 12
5 Mepuna 1 MEpHH WHCTPYMEHTH 3a MEpEHmE Ty)KHHE, TMOJIokKaja o0IMKa | 28
XpanaBoCTH
3 | Mepeme yriioBa y paBHU 1 Haruba 14
4 | KBanurer npou3Bojia U opraHu3alyja KOHTPOJIe KBaIUTeTa 16




UCXOU1

HA3UB MOJVYIJIA | [lo 3aBpiierky moayna yuyenuk he outny | KIBYYHU ITIOJMOBU CAZIPXKAJA
CTamy Ja:

00jacHM 10jaM | MOy METPOJIOTH]E OnmTy MOjMOBH | TOJETa
HaBeJIe OCHOBHE U M3BE/ICHE jeTMHHIIC METPOJIOTH]€e: OIILTA, HHAYCTPH]jCcKa
(SI) cucrema 1 3aKOHCKa (JierajHa) MeTpOJIoTHja,
HaBeJ/le MepHE HHCTPYMEHTE U MEpHE mehyHapoaHa mMeTposonika
METO/Ie AKTHBHOCT
KIacupUKyje eTaJoHe jeMHUIIC OcHoBHe u u3BeneHe jenunuiie (SI)
JyKHHE ¥ yTJa y paBHU cucreMma
OYMTa BPETHOCTH BETUYHHE Ha MepHu HHCTPYMEHTH U MEPHE
MEPHUM HHCTPYMEHTUMA METOJIC
HaBeJIe TMOeNy Tpellaka Ipu Mepemy [Tonena MmepHUX METOAA U
(cucremarcke, ciry4yajHe U rpyoe HHCTPYMEHATA 3a MEPCHE
TpeIKe) Krnacudukanyja etasioHa jeuHuIe
o0paau pe3yaTare Mepema. JyKHHE U yTJia y paBHU

OcHoBu Haanexuoct y yrBphuBamy

WHTYCTPH]jCKE UCTIPAaBHOCTH MEPHIIA.

METPOJIOTH]e Mertposomike KapaKTepUCTHKE

MEpPHUX WHCTPyMEHATA.
Hauwun ounrtaBma BpCAHOCTH
BEJIMYMHE HA MEPHUM
MHCTPYMEHTHMA

AHAQJIOTHU ¥ JUTUTAITHU MEPHU
CUCTEMHU

['perike U y3poIy 1mojase rpeniaka
IPH MEPEHY

[Tonena rpemaka (CUCTEMaTCKe,
Cly4yajHe U Tpy0Oe rpermike)

['panure mosepema Mepema.
OOpana pe3ynrara Mepema.
[Tpomnucu 1 Mepe 0 3aITUTH Ha ATy

Mepuna u MepHH
WHCTPYMEHTH 32
Mepembe TyKIHE,
MoJIoXkaja o0JuKa U
XpanaBoCTH

00jacHM HAUMHE MEpPEHha U KOHTPOJIE
00JIMKa U MoJ0kaja HOBPIINHA
npeameTa oopaje

HaBeJle BPCTE MepHJia 1y>KUHE
OTIHIIIE MTOCTYIIAaK MEPEHha 1
KOHTPOJIMCamba 1y’)KHHCKUX Mepa
U3BPIIN MEPEHE U KOHTPOIIHCAHE:
JTYXKHUHCKHMX Mepa, I0JI0%kKaja u 00JInKa
U XparaBoCTH

U3BeJIe MEpem-e MpeMeTa pa3IHuUuTHX
00JIMKa U 1MoJI0kKaja TOMUYHUM
MEpUIMMa Pa3IMUYUTHX TUIIOBA,
MEpPHUX OTICera M pa3IMuuTHX Ki1aca
TAYHOCTHU

U3BeJIe MEPEHE PA3IMUUTUX 00JIMKa
MHUKpPOMETpPHUMA 3a CIIOJbHA U
YHYTpaIlbha Mepemha

U3BEJIe MEPEe-E MapalleIHOCTU U
PaBHOCTH MTOBPIIIHHA

U3BPILIN MEpEHE U KOHTPOITY
napamerapa 3ynm4aHuka, HaBoja

[Tonena Mepuiia gy>xrHe IpemMa
KOHCTPYKLIMOHUM KapaKTepHCTUKaMa
W HAMCHMU: IJIaHTIapaJiejiHa rpaHuYHa
Mepuiia AyKMHE, TOJIEpaHLIMjCKa
MepuIIa

[TocTynak Mepema 1 KOHTPOJIUCAbA
AY)KUHCKHUX MEpa

Bumiectpyka mepuiia ny>xuHe
(Mepuiia ca prama, Mepuia ca
HOHUJyCOM, MUKPOMETPH U
KOMITapaToOpH).

KoHCTpyKIIMOHE U METPOJIOIIKE
KapaKTCpUCTUKE MEpHUJIa OYKHUHE U
BHUXOBA IPUMEHA 32 Pa3InuuTe
00JIMKe U MOJI0XkKaje Mepemna
Mertposonike KapaKTepUCTUKE U
INpUMEHAa MCPHUX MAlllMHA, MEPCHE U
KOHTpOJIa IapaMeTapa HaBoja
Mepeme 1 KOHTpoJIa mapamerapa
3yMmyaHUKa

Mertoie Mepema 1 KOHTPOJIe 00JIHKa




UCIHTA T€OMETPH]jCKE MapaMeTpe
KOOPJWHATHUX MEPHHUX MaIlInHA
PYKYje MEpHUM aJlaTUMa, IPUOOPOM U
peMETOM paja

pEIN MOCTaBJbEHE 3a/1aTKE TIpemMa
TEXHUYKO-TEXHOJIOIIKO]
JOKYMEHTALUj U

rpaduvKy u3pasu 00JIaCcT pacuIama
pesyiTara Mepema u

U3BPIIN 00paxy pe3yiaraTa Mepema
MOITYHhaBa MEPHY JIMCTY U OLICHbYje
BJIACTUTH paj

NPUMEHU MTPaBHJIa O/IP)KaBamba U
yumhema ajnaTta u npudopa
NpUMEYje Mepe 3allTUTE Ha paay
qyBa M OJIp’KaBa MepHIia

¥ TI0JIOXKaja TIOBPILKHA MTpeaMeTa
obpane

Mepeme 1 KOHTpOJIa XpanaBoCTH U
PaBHOIIPABHOCTH MOBPIINHA
Merone Mepema XpanaBocTH U
YPaBEHEHOCTH, TIOBPIIMHA
HcnutruBame reOMeTpHjCKUX
napaMmeTapa KOOpJIMHATHUX MEPHUX
MaluHa

OOpana u mpukas pe3yiaTara Mepema

Mepeme yrinosa y
paBHU U Haruoa

00jacHM HAUMHE MEpEema yIiioBa y
paBHH U HaruoOa

HaBeJIe BPCTE MEpHJIa yriia ¥ Haruba
OIIUIIIE MTOCTYIAK MEPeHa yriia u
Haruba

KOPHUCTH JETHOCTPYKa MEpHUJIa yriia
(rpaHUYHA M TOJIEPAHIH]CKa MepuiIa
yria)

U3BPIIN MEPEHE U KOHTPOJIHCATHE
yrioBa

pYKyje MEpHUM ajaTuma, mpudopoM u
IPeMETOM pasa

pEIIH MOCTaBJbEHE 3a/IaTKE TpeMa
TEXHUYKO-TEXHOJIOIIKO]
JOKYMEHTaLUj !

HaBeJIe METPOJIOMIKE KAPAKTEPUCTHKE
u MoryhHocTu npumene nubena
HaBeJIe METO/Ie HETTIOCPETHOT U
MOCPETHOT MEpema yIila y paBHU U
HaruOa

MOIyHaBa MEPHY JIMCTY U OLEHYje
BJIACTUTH paj

NPUMEHH MTPaBHJIa OIPKABAA U
yuithewa MalllvHe, ajnaTta u npudopa
npUMemYyje Mepe 3allTUTE Ha paay

Jennoctpyka mepuiia yria (rpaHu4yHa
U TOJIEpaHIIM]jCKa MEpHJIa yIiia).
Bumectpyka mepuiia yria
(MEXaHUYKHU ¥ ONTHYKH YTIIOMEPH )
TpuroHoMmeTpujcke METo/Ie Mepermha
yIriay paBHHM (CHHYCHU U TAaHT'€HTHHU
JCHUPH)

JIubene - Mmepeme yriaa momohy
nubene, Kpatke nuderne,
YHUBEp3aJlHe, OKBUpHe Julerne ca
MHUKPOMETAPCKUM BHjKOM,
KOUHIIMJICHTHE U yraoHe Juoerne,
METPOJIOLIKE KapaKTEPUCTUKE U
npuMeHa jaudena

Mepeme yria nomohy criekrpomerpa
ca KOJIMMAaTOpOM, TIPUHIIMIT paja,
METPOJIOLIKE KapaKTePUCTUKE U
pHUMeHa.

Mertoie HEMOCPEAHOT U MOCPEAHOT
Mepemwa yria y paBHM U Haruba
[TpaBibeme U3BEIITaja MEPHUX JIUCTA
KOHTpOJIE

YyBame U ojpxkKaBambe Mepuia

KBanurer npousBoaa
U OpraHuzanuja
KOHTpOJIE KBAJIUTETA

JneuHUIIe KBUIUTET MPOU3BOAA U
yTHIIajHE BETUYUHE HA HETOBY
BPEIHOCT Y MPOIIECY CTBapama
MIPOU3BOJA

pasiiKyje MepHa CpecTBa Ha
OCTBApEHU KBAIUTET KOHCTPYKIIH]E,
u3paje Npou3Boa

00jacHM TPOIIKOBE KBAIUTETA U
HBUXOBY CTPYKTYPY (HEONIXOTHH U
HENOTPEOHU TPOLIKOBU KBAJIUTETA)
neGUHUIIEe KBATUTET IPOU3BOJIA
(crangapau, TEXHOJOLIKY MOCTYIIIH,
TEXHUYKH YCIIOBH U IPYTH YTULIAQJHU

Jedpununmja kBaaureTa Npou3Boja u
yTHIIaJHE BETUYNHE HA HETOBY
BPEIHOCT Y MPOIIECY CTBapama
MIPOU3BOJA

EKOHOMCKH JTOTIPUHOC KBAJIUTETA.
VYTuliaj KBaIUTETa MEPHUX CPEICTaBa
Ha OCTBApEHM KBAJUTET IMPOU3BOJIA
KBanurer KOHCTPYKIHje U KBaJTUTET
u3pazae

TpomKOBY KBAINTETA U FHUXOBA
CTPYKTYpa (HEOIXOAHU U
HENOTPEOHU TPOIIKOBHU KBAJIHUTETA).
JlokymeHTanuja Kojom ce JiepuHHIIe




YUHUOIIA Ha KBAJIUTET) KBJIUTET MPOHU3BOA (CTaHIAPIH,

e W3BPIIH OPraHU3AIN]y KOHTPOJIE TEXHOJIOIIKY TTOCTYIIIH, TEXHUYKH
KBAJIUTETA Y Pa3IHUUTHM YCIIOBH U IPYTH YTULIAJHH YHHHOLIH
MPOU3BOIHUM IPOIECHMA Ha KBAJIUTET)

o 00jacHH CTOMPOICHTHY, CTATUCTHUKY | o OOJHIM OpraHu3aiije KOHTPOJIe
KOHTPOJYy KBaJIUTETA KBAJIUTETA Y Pa3IHUUTHM

e HU3BPIIH U300p CUCTEMA KOHTPOJIC MIPOU3BOIHUM IPOIIECHMA
KBaJIUTETa o CTONpOIIEHTHA U CTATUCTHYKA

e IIO3HAj€ 3HAYAj CIIy’)KOE KBATUTETA U KOHTpOJIa KBAIUTETA
CHY MTOBE3aHOCT Ca OCTAIUM o CTaTucTHuKa KOHTPOJIA IPOU3BOTHOT
dbyHKIIMjama npoiieca

 HaBeJC 33JaTKe CIy)0e KOHTpOJIE « [Ipey3umHa cTaTHCTHYKA KOHTPOJIA U
KBaJIUTETa KapaKTepUCTUYHE KPUBE Ca

MJTAHOBUMA TIpHjeMa

« U300p cucTema KOHTpOJIE KBAIUTETA

o 3ajany u 3Ha4aj CiIy’k0e KBAIUTETA U
CHA MTOBE3aHOCT Ca OCTAINM
byHKIMjama

o Opranu3aioHu OOJUIIM KOHTPOJIE
KBaJIMTETA y npeny3ehuma

 3ananu ciayx0e KOHTpOJIe KBAJIUTETa

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOI'PAMA

Ha mouetky cBakor MojiyJjia yueHHKE YIIO3HATH Ca IUJbEBUMA U KCXOJAMMA HACTABE, OJJHOCHO YyucHa,
IUTAHOM pajia ¥ HAYMHUMA OllekhiBama. [IpeiMeT ce peanu3yje Kpo3 TEOPUjCKY HacTaBy u BexkOe. Teopujcka
HACTaBa ce OCTBapyje y yunoHuIH. Bex0Oe ce peanusyjy y JlabopaTopuju, paAHOHUIN WIIA IPOU3BOIHOM
norony. Oziesberbe ce JAeu Ha Ipyme 10 15 yueHHnKa npuiimKkoM peanusanuje Bexou. [Ipenopyka y
OpraHM3aIfju HACTABe je J1a € HAaM3MEHUYHO 110 He/leJbaMa pealin3yje IBoYac TeOpHjCKe HacTaBe, OJTHOCHO
IBOYAC BEXOU.

[Mpunukom peau3arrje MOIyIa OCJIOHUTH Ce Ha Mpe3Hamba YUeHHKa U3 MaTeMaTuKe, (U3UKe, MAITMHCKUX
ejeMeHarTa, MpakTUYHe HacTaBe, TeXHoIoruje oopasae. HacraBuuk npurpema notpeOHe eleMeHTe 3a BexXOy,
JIEMOHCTPHpPA pajl ca MEPHUM MHCTPYMEHTHMA, TIPATH paJi yYCHUKA Ha PaJHOM MECTY U YKa3yje Ha Tpelke
npu pany. PagHe 3amaTke Be3UBaTH 32 KOHKPETHY MAITUHCKY TIPAKCY.

[Ipenopyka je 1a ce Kpo3 BexkOe u3pajie YUeTHPU MEPHE JIMCTE 3a PaJIHE TPEJAMETE Pa3IMYUTE CII0KEHOCTH U
U3BPIIN MEPEHE PaTHUX TPEAMETa.

N360p MeTona 1 00KKa pajia 3a CBaku MOy ofipel)yje HaCTaBHUK y 3aBHCHOCTH O] HACTABHHX CaJpiKaja,
CIOCOOHOCTH M TIOoTpeda yUeHUKa, MaTepUjaTHUX U APYrux ycnosa. Kopuctutu BepbaiHe Meroe (Merona
YCMEHOT M3JIarama M UjalioNIka MET0/1a), METOJIe IEMOHCTpAIIH]je, TeKCTYallHO-UIYCTPAaTHBHE METO/IC.
[Mpenosxkenu oOIUIM paja cy GpOHTANHHU, paja y TPYIH, paj y napy, UHAUBUIYATHH Pal.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHElbUBAIE YYEHUKA

VY HacTaBM OpHMjEHTHCAHO] Ka JIOCTH3amkby UCXOJa MpaTe ce U BPEIHY]y MpOolleC HACTaBe U y4yema,
nocturayha ydeHuka (MpoIyKTH ydera) U CONCTBEeHHU pall. HacraBHUK Tpeba KOHTUHYHUPAHO Jia IpaTH
HalIpeJaK yueHUKa, KOju ce orjesia y HauMHy Ha KOjU YYSHUIIU MapTULIMIINPA]Y, KaKO MPUKYIJbajy MOAATKe,
KaKo apryMeHTY]y, €BalyHpajy, TI0OKYMeHTY]y uTa. [la Ou BpeqHoBame OMI0 00jeKTUBHO U Y QYHKIIH]H
y4ema, MOTPEOHO je YCKIAAUTH HUBOE UCXO/a M HAYWHE OICHhHBAMbA.

CyMmaTHBHO OIIeH-UBaE j€ BpeAHOBaKE MOCTUTHYha ydeHHKa Ha Kpajy CBake peaan30BaHe TEME.
CymatuBHe olieHe ce 1001jajy U3 KOHTPOJIHUX WM MHUCMEHUX pajioBa, IUIaHa Mepema (MEPHUX JIUCTH),
TECTOBA, YCMEHOT UCIIUTUBAKkA, CAMOCTAIHUX MJTU TPYITHUX PaJoBa yUYEHUKA.




VY ¢opmaTuBHOM BpeIHOBaY HACTABHUK OM Tpebao J1a MpOMOBHILE TPYITHH JIHjalIor, 1a KOPUCTU MHUTamka
na Ou reHepucao rmojaTke u3 haukux uzeja, ay v Aa MOMOTHE pa3Boj haukux ujeja, naje yaeHUImMa
noBpaTHe uHpopMarlyje, a moBpaTHe HHdopmalje 1001jeHe 01 YICHIUKa KOPUCTH Ja MPUIarou
1oJTy4yaBame, 0Xpadpyje yUdeHHKE Ja OleHkYjy KBAJTUTET CBOT paja. M300p mHCTpyMeHTa 3a (OPMATUBHO

BPEIHOBA-E 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPEe/HYje.

Ha3us npeamera: MOJAEJIMPAIBE MAIIMHCKUX EJIEMEHATA U KOHCTPYKIIUJA

1. OCTBAPUBAIBA OBPA30OBHO-BACIIUTHOI PAJA - OBJIULU U TPAJAIBE
VY Tabenama je npuka3aH roJuimy (HOHI 9acoBa 3a CBAKM OOJIMK pajia

1.1. IPEMA TIUIAHY U ITIPOTPAMY HACTABE U YUEIbA!

HACTABA
PA3PE/ Teopujcka Besxbe [MpakTruHa HacraBa y ITPAKCA YKVYIIHO
HacTaBa HacTaBa OJIOKY
i 0 105 0 0 0 105
lyxonuko ce mporpam peanusyje y “IIKOJICKOM CUCTEMY
1.2. TIPEMA HACTABHOM ILJIAHY U ITIPOTPAMY -IYAJHO OBPA3OBAIbE?
HACTABA
PA3PEJ( Teopujcka : [IpakTnuna Hacrasa y YHEIBE KPO3 YKYIIHO
BexoOe PAJT*
HacTaBa HacTaBa OJIOKY
i 0 0 0 0 105 105

2YKOJIMKO ce POrpaM peainusyje y CKiamy ca 3aKoHOM O JyaTHOM o0pa3oBamy
* TloTpeOHO je na 1mIKoJia M mocjao/aBall AeTajbHO UCIUIAaHUPAjy U YTBPJE MECTO M HaYMH peau3alyje
UCX0/1a, U YHECY UX Yy IUIaH pealn3anuje yuewma Kpo3 paj

2. INJbEBU YUYEbA:
e VYcBajame 3HaWba U BEIITHHA HEOMXOAHUX 3a MIPAKTUYHY NPUMEHY NPHIMKOM KOHCTpyUCama U

MoJIeJMpamka Kako eJIeMeHaTa Tako U KOHCTPYKIHja

e (OcmocobspaBame YUCHHUKaA 3a KOpI/IIJ_IheI-Le CTaHAApJAHUX U IIPCIIOPYYCHUX BPCAHOCTH U BCJIIMYMHA

u3 Tabnuua, rpaguKoHa U aujarpama

o (OO0jeaumaBame 3HaMkHa U3 MAIIMHCKUX €JIeMEeHaTa, TEXHOJIOTHje 00pajie U KOMITjyTepcke rpaduke

3. HA3BUB U TPAJAILE MOJYJIA ITIPEAMETA

Paspen: Tpehn
Pen. HA3UB MOYJIA Tpajame Mmomymna
op (qacoBm)
1. | [IpuHIMI MOAETHpaHa 51
2. | Monxenupame HECTaHIapIHUX MAIIWHCKHX JIeJIOBa 24
3. | Moaenupame CKIIOIMoBa U KOHCTPYKITHja 15
4. | I'enepucame TEXHUUKE TOKYMEHTAIIN]€ 15




HA3UB MOJIVJIA

NCXOIN

[To 3aBpmieTky Moaysa yueHUkK he Outu y

CTamy Ja:

KJbYUHU I[TOJMOBU CAZIPXKAJA

[TpuHIMn
MOJIeTIpama

e KOPUCTH NPODUIHE MOJEIIE U

IpecevHe MoJere
HaBeJie ocHOBHE Boolean onepariuje
HaJI MOJIeJIUMA

nedunumie tuncke Gopme (Feature) n
BHUXOBE IMapaMeTpe

KOPHUCTH T€OMETPH]jCKe TUIICKE popme

KOPHCTH TUTICKE (popMe 3a rcelany
HaJIrpaiby

HaBeJIe TEXHOJIOIIKE TUTICKE Gopme
KOPHUCTH CIIOKEHE TUIICKE (hopme
KOPUCTH TEXHUKY KpEeUpama JTUMEHUX
JeoBa

pa3yMe 3Ha4aj TEXHUKE THEXK/ICHA
(HecTuHr)

OIIUIIIC IPUHITUIIC CaBHjarba JINMA 1
paj mpece ca TYMEHHUM jaCTyKOM
KOPHUCTH TEXHUKY KpEUPama MaTPHIIC
u matpuie (mold)

CaMOCTaJTHO MOJICITUpA CTE3HH aJIaT U
npubop koju ce kopucta Ha CNC
MalMHama

KOPHUCTH TEXHHKE KOHBEP3H]je MOeIa

y npyre popmare

[Tpodwminu Mmoaenu (M3BnaueHke,
poTaruja) u MpeceyHu MOJICTIH
OcnoBHe Boolean oneparuje Haz
Mozenuma (yHHja, pa3iuKa u
MpeceK)

Jebunnnmja TUIICKUX GOpMHU
(Feature) n muxoBu napamerpu
['eomeTrpujcke Tuncke hopme:
3200/beHAa MBHLA (3200Jb€HA jeTHA
WM BUILIE UBUIIA, 3200Jb€HA UBUIIA
KOHCTaHTHHM U NIPOMEHJBHBHM
paaujycoM, 3a00/peHa UBHIIA
KPY’KHO, EJIUIITUYHO U CJI0XKEHO),
3aKOIeHa UBMIA (KOHCTAHTHOM
IIPOMEHJBUBOM J1y’)KHUHOM),
TAHKO3U/JIHH eJIeMEeHTH
(KOHCTaHTHE ¥ TPOMEHJbUBE
neObUHE 31/1a)

Tuncke ¢popMme 3a ucerany
HAATpaaBy

TexHomomike TUNICKE Popme: pyrie,
OTBOPH, TUBAYH U JP. YIIIOBU, HABOJ
1 KJbe00BH

Crnoxene turcke Gopme (CKyH BHILIE
T€OMETPH]CKHX M TEXHOJIOIIKUX
THUTICKUX (OPMH)

JedunuHunMja 1e10Ba KOjU HACTA]y
CaBHjambeM JIMMA U BbUXOBO
pasBujame y 2D popmy

VYxnanawe 2D popme y cTannapHe
JIMMeH3Hje oiydadpukara ca
MaKCHMaJIHUM HCKOpUIIThemeM
(HecTuHr)

Monenupame anaTHux Gopmu y
IpoliecuMa caBHjama JuMa Ha
npecama ca TyMEHHUM jaCTyKOM
Moaenupame narpuiie 1 MaTpULE y
nporecruMa OpHu3rama IIacTuKe u
TUTACTHYHUX ENpyBeTa

Monenupa cre3Hu npudop, pagHu
CTO, CTETEe M OCTaJI IPUOOP KOjU Cce
KOpHCTH y n3paau nenosa Ha CNC
MalrrmHama

Konsepauja mojena y cranaapaHe
dbopwmare 3a pazmeny tuna IGS,
STEP, 3D PDF, STL




Mopenupame
HeCTaHapIHUX
MAIlIMHCKHAX [EI0Ba

W3BE/Ie MOJICTPAE HECTAHIAPTHUX
MAalIMHCKUX JIEI0Ba U 00JIMKa

W3BE/IC MOJICTMPAHE JINBEHUX O0JIHKA
U3Be/ie MOJIeNpak-e KOBAaHUX 00JIMKa
W3BEJIE MOJIETIUpahe Kaayra 3a
nuBewe o nputruckom (MOLD-
CAVITY)

U3Be/Ie MOJIeNpam-e mpoleca
caBujama Jumona (Sheet metal)

Monenupamwe HeCTaHIApAHUX
MaIIMHCKHX JI€JI0OBA

JIuBeHN 1 KOBaHU OOJIUIIN
dopmupame HIyIbUHE Kaayma
MOLD —-CAVITY

[Tpouec caBujama JIMMOBA

Sheet metal (mpojekroBame nenoBa
0J1 TuMa)

Monenupame U3BE/Ie MOJICTINPaIbE Criajamba [TpuHIMn criajarma eneMeHara y
CKJIONIOBA U eJIeMEeHAaTa y CKJION CKJIOIN: CIIETJbHBAME MOBPILINHA,
KOHCTPYKIIHja KOpHCTH 0a3y CTaHIapIHUX eJIeMeHaTa NOpaBHABaKE MIOBPIIMHA MBHIIA U
TEMEHa, CA0CHA CKJIaNama, yMeTama
Y 3aBOjJHH CIIOj€BH, IIEMa MOHTaXeE
Kopumiheme crannapaaux 6aza
JieKajeBa, CIOjHUIIA, KOHCTPYKITHja
['enepucame (bopmupa paAMOHNYKU U CKIIOITHU dopmupame paTuOHHYKIX U
TEXHUUKE [[PTEX Ha OCHOBY MOjIejIa, IpeceKa u CKJIOITHUX IPTEKa HA OCHOBY
JIOKyMEHTAIIHje noriena MOJIeNa, IPECENH U MOTIIe TN

H3BpLIXU I'CHCPHUCALEC CACTABHUIIC

FeHepHcaH,e CcaCTaBHHUIIC

YIHYTCTBO 3A JUJAKTUYKO-METOJIUYKO OCTBAPUBAILE ITPOI'PAMA

Ha noueTky cBakor Mojysia yueHUKE yIIO3HATH ca [UJbEBUMA U UCXOMMa HaCTaBe, OJJHOCHO YUeHa,
IUTAHOM pajia ¥ HAYMHUMA OlCHUBaba.
[Tpenmer ce peanusyje kpo3 BexOe y pauyHapckoM kaOuHeTy. [Ipuiankom ocTBapuBama Mporpama 0/1eJbeme
ce Jieny Ha rpyne a0 15 ydenuka.
VY Toky peanu3alyje Mo Iyia OCIIOHUTH CE Ha MpeI3Hamka YICHNKA U3 TEXHUUYKOT IPTarmba, KOMITjyTepCKe
rpaduke, MalIMHCKUX eJIeMeHaTa, TEXHOJIOTH]e MaluHCKe o0pane. HactaBHuk mpunpema norpedHe
eJIeMEHTE 3a BexOy, IEMOHCTpUpPA pajl Ha payyHapy, IpaTu pajJ yYeHUKa Ha paJHOM MECTY U yKa3yje Ha
rpeiike npu pagy. PagHe 3amaTke Be3uBaTH 32 KOHKPETHY MAIIMHCKY MPAKCY.

[Mpunukom peanuzaiyje Moayna [IpuHMn Moaepama yaeHuy Tpeda 1a ypaje 1Ba NPojeKTHA

3ajaTaKa.

1. I[TpopauyH 1 MOJIETUPAHE JEAHOT MAIIMHCKOT €J1eMEHTa (HIp. BpaTuia)
2. Monenupame 3aaTor MAIIMHCKOT CKJIOMNA €a MOTIYHUM WJIU I€TUMHYHUM IPOPAYYHOM KOJHU CaJIPIKHU:
BHJKe, KyhHIlITe, pOTallMOHN MAILIMHCKU €JIEMEHT, WJIM HEKU APYTY MAIIMHCKU CTaHAAPAHU WU

HECTaHAapAHU CIICMCHT.

[TpunukoMm peanuzanuje moaysia Moaeaupame HeCTAHAAPAHUX MAIIMHCKHX /IeJIOBa yYSHHUIIU Tpeba aa
ypajie iBa NPOjeKTHA 3a1aTaKa:
1. Moaenupame jeJTHOT HeCTaHJapAHOT MAIIMHCKOT eJIeMeHTa (HITp. OJIMBKA)

2. Mogenupame 3a/1aTor ajara CKJIona 3a Jo0H1jame OJUIMBKa KOjU Caap»KH: BUjKe, Kyhuiire, poTaliuoHu
MAIlIMHCKH €JIEMEHT, I HEKU APYTH MAIIMHCKY CTaHJapAHU WM HECTAHAap/IHU €JIEMEHT.

VY OKBHpY HPOjeKTHHX 3a/1aTaKa MOTPEOHO je TeHEepUCaTH U TEXHUUKY JOKYMEHTalN]y (CKIOMHH LPTEX U
6ap jenaH paIuOHUYKH IPTEXK).
N360p meTona u 00aMKa pasia 3a CBakKM MOy ofjpeljyje HaCTaBHUK y 3aBUCHOCTH OJ1 HACTaBHUX CaJ/IpiKaja,
CHOCOOHOCTH U NoTpeda yueHUKa, MaTepujalHuX U Apyrux ycnosa. Kopuctutu BepOanne merone (Merona
YCMEHOT HM3JIarama M TUjalioNIKka MET0/1a), METOJIe IEMOHCTpAIH]je, TeKCTYaTHO-HITYyCTPAaTHBHE METOJIE,
METO/I€ MPOjJEeKTHHX 3a/1ataka. [Ipemnoxkenu oomunm paga cy GpoHTAIHH, paja y TPYIH, paj y mapy,

VHJIUBUYATHU PAJl.

YKOJHKO ce MporpaM peajusyje y cKjaaay ca 3aKkoHOM 0 TyaJJHOM 00pa30oBamy MOTPEeOHO je J1a IKoJIa |
MIOCJIO/IaBall IeTaJbHO UCIUIAHUPAjy M YTBPAE MECTO ¥ HAYHMH pealn3alnje UCX0/a, U YHECY UX Yy TUTaH




peanuzanuje yuaema kpo3 paj. [Ipenopyka je na ce yueme Kpo3 pajl peaausyje IpUMEHOM CaBpPEMEHE
padyHapcKe ornpemMe u oaroapajyhux KoMIjyTepckux nporpama. Mojaenupame npolieca caBujarmba JIMMOBa
(Sheet metal) ycknaguTu ca morpebama 1 MOoryhHOCTHMAa KOMIaHHUj€ y KOjO] CE pean3yje yueme Kpo3 pajl.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHEILUBAIBE YYEHHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3amkhy HCXO0Ja MpaTe Ce U BPEAHYjy MPOIeC HACTABE U YUCHa,
nocturayha ydeHuka (MpoJyKTH y4era) U CONCTBEHH pal. HacTaBHUK TpeOa KOHTUHYHUPAHO Ja TpaTH
Harpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjJH YYSHHIIM NapTUIMITNPA]y, KaKO TPUKYILbajy MOIaTKE,
KaKo apryMeHTY]y, €BalyHpajy, TIOKYMEHTY]y uTa. [la Ou BpeqHoBame 0110 00jeKTUBHO U Y PYHKIU]H
yu4ema, TOTPeOHO je YCKIaIUTH HUBOE UCXO0/1a M HAYWHE OlCHHBAbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAKE MOCTHTHYha yUueHHKA Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe orieHe ce 100ujajy U3 KOHTPOIHUX MM MMCMEHUX PajioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PafioBa YUCHUKA.

VY ¢opmaTuBHOM BpeIHOBaY HACTABHUK OW Tpebaso 1a MpOMOBHINE TPYITHU JIUjaJIOT, 1a KOPUCTH MUTambha
na OM reHepHrcao 1mojaatke u3 haukux ujeja, any U 1a IOMOTHE pa3Boj haukux ujaeja, 1aje yaeHUuIuma
noBpaTHe HHPOpMalje, a moBpaTHe HHpopMaIje 1o01jeHe o1 y9eHHKa KOPUCTH Ja IPHUIIaro1u
noy4yaBame, 0Xpadpyje yUeHHKe J1a OlehYjy KBaJUTET CBOT paja. M300p nHCTpyMeHTa 32 (hOpMATHBHO
BPEIHOBAE 3aBUCH O] BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

N360p nHCTpyMEHTA 32 POPMATHBHO BPEIHOBAKE 3aBHUCH OJ1 BPCTE aKTUBHOCTH Koja ce Bpennyje. Kana je y
NUTaky U3pazia MPOjeKTHOT 33aaTKa MOKEe Ce MPUMEHHTH ,,9€K JIHCTa” Y KOjOj Cy MPUKa3aH! HUBOH
nocturayha ydeHuka ca rmoxka3aTesbiMa HCITyBhEHOCTH, @ HACTaBHUK Tpeda Jja 03HAuM T0Ka3aTesb KOju
0JIroBapa MoHAIlIaky YIYCHHUKA.

YKo/11KO0 ce mporpaM peajusyje y ckiaaay ca 3aKOHOM 0 AyaJTHOM 00pa30Bamy HACTaBHUK /MHCTPYKTOP

IpOBEpaBa Jia Jiv je IMOCI0IaBall U3BPIIHO MPOLIEHY PU3HKA Ha PaJHOM MECTY Ha KOME pajiec MIIaH U Ja JIH
je U3Be0 YBOAHY OOYKY MIIaAuX 0 0€30€IHOCTH U 3/IpaBJby Ha Pajy.

Ha3us npeamera: TEXHOJIOTI'NJA 3A KOMIIJYTEPCKHU YIIPAB/JbAHE MAIIIUMHE

1. OCTBAPUBAIHA OGPA30BHO-BACIIMTHOI' PAJIA - OBJIMIU U TPAJAIBE

HACTABA
PA3PE] Teopujcka Besxbe IMpaktuuna | Hacrasay | IIPAKCA YKVYITHO
HacTaBa HacTaBa 0JI0KY
Il 70 70 0 0 0 140

Hanowmena: y Tabenu je mpuka3aH rouiImby (GOH 4acoBa 3a CBaKU OOJIMK paja

2. INJbEBU YUYEbA:
o (CrHIame 3Hamba 0 CABPEMEHUM 00paJIHUM CUCTEMHMA, BbUXOBOj YJIO3U Y IPOIIECY MAIIMHCKE

obpane

® CTI/II_IaH:C 3Hakba 0 CaBpCMCHUM TCXHOJIOFI/IjaMa

Cruname 3Hamka M BELITHHA 32 IPUMEHY KOMITJYTepCKU YIIPaBJbaHUX 00paJHUX CUCTEMA

e (OcrnocobspaBame yUeHHKa 3a opehBame pexkuMa pe3ama 1 MMo/IeIIaBabe anaTa Kol
KOMIIjyT€PCKHU yIIpaB/baHUX 00paJHUX CUCTEMA




3. HA3BUB U TPAJAIE MOJYJIA IIPEIMETA

Paspen: Tpehn
Pen. HA3MB MOVYJIA Tpajame Momyna
op (vacoBn)
1. | IlpunpemMin, KBaIUTET U TAYHOCT 00pajie 8
2. | Kunemaruka u eJIeMEHTH TIpolieca pe3ama 16
3. | Kommjyrepcku ynpaBibaHu CUCTEM 32 00paly pe3ameM 20
4 Anatu 1 npubopH 3a KOMIjYTEPCKH yIpaB/baHe OOpaaHe cCHUCTeMe 3a oOpamxy 24
pe3ameM
5. | IIpojekToBame TEXHOJOIIKUX MPOIeca 32 KOMITjYTePCKH YIIPaB/baHe MaITuHE 32
6. | Kommjyrepcku ynpaBibaHu CUCTEM 3a 00pay nedopMucamem 10
7 Kommjyrepcku ympaBibaHu OOpajHH CHUCTEMHU 32 HEKOHBCHIIMOHAITHE METOJIC 12
" | obpaze
8. | Kommjyrepcku ynpaBibaHe MEpHE MaIlIuHE 10
9. | IlepciekTuBe pa3Boja M Jajba MPUMEHA KOMITjYTEPCKH YIIpaB/baHUX MAaIlHA 8

HA3UB MOJIYJIA

NCxXoamn
[To 3aBpmieTKy Moysia y4eHUK he
OWTH y CTamy Ja:

KJbYYHU [IOJMOBU CAZIPXKAJA

[Ipunpemuu, kBaJUTET
U Ta4YHOCT 00pajie

pasnuKyje BpCTe orepaiyja,
3axBarta, mpojia3a

HaBeJle KpUTEPHjyMe KOjU yTUUy Ha
n300p BpCTE MPHUIIPEMaKa

M03Haje IpeTXoHy o0pany
MpUIIpeMaKa

pasnuKyje 1onaTke 3a 0opamy
HaBeJIe TI0jaM M 3Ha4aj KBAJIUTETa
o0pajie MOBpLINHE

HaBeJle Be3y u3Mely kBanurera u
MeTojie o0paje

HaBeJIe 110jaM TaYHOCTH 00paje,
Ta4HOCT Mepa, TAYHOCT OOJIHKA,
TAYHOCT T0JI0XKaja

HaBeJle Tpelke o0pajie, OCHOBHE
Y3pOKe ¥ METO/Ie TOCTHU3ambha
TA4HOCTHU M KBaJIUTEeTa 00paje
pas3imKyje 103BOJbEHA OJICTYIaka y
npotecy obpaze

00jacHU yTUIa] KOMITjyTEPCKU
yIpaBJbaHUX MaIllMHA Ha KBAJTHUTET
obpane

00jacHM yTHUIla] yIpaBbauke
JeIMHHUIIE, TOTOHCKOT U MEPHOT
crcTeMa Ha KBaJIUTeT oOpajie

Onepanuja, 3axBar, npoJas.
[Ipunpemak u BpcTe npunpeMaxa
Kpurepujymu xoju yruay Ha u3oop
BpCTE MpUIpeMaKa

[Iperxoana oOpaja npunpeMaka
Jlonanu 3a oOpaay: OCHOBHE
neduHUIMje, BETUYMHA JOJaTKa U
yTUIAjHH (pakTOpH

ITojam u 3Hauaj KBaJIUTETA

[Tojam xBanutera oOpase MOBPIIUHE,
Be3a u3Mel)y KkBaauTera U MeTojie
obpane

ITojam TauHOCTH 0Opasie, TAYHOCT
Mepa, TAYHOCT O0JMKA, TAYHOCT
HoJjoxaja

I'pemike o6pase, OCHOBHM Y30pLiU U
METO/1€ IOCTU3amka TAYHOCTH U
KBaJMTETa 00paie

J103BOJBbEHA OZACTYIIAKA Y TIPOLIECY
oOpaze paau o6e36ehema: ncrnpaBue
(byHKIIM]je TPOU3BO/1a, 3aMEHJBUBOCTH
JIeTIOBA, JIaKe U jeTHOCTAaBHE MOHTaXe
J103BOJbEHA OJICTYNAa TUMEH3H]a
J103BOJbEHA O/ICTYTIaKha FEOMETPH]CKOT
o0nrka

Jlo3BoJbEHA O/ICTYyTIaka apameTapa
MOBPIIMHA

Jlo3BOJbEHA OJCTYyNakha KBAIMTETA
MOBPIIMHE

VY Tunaj KomnjyTepcku yrnpaBbaHUX
MallliHa Ha KBaJUTET 00paje

VYTunaj ynpaBspaduke jeIMHULIE,
MIOTOHCKOT ¥ MEPHOT' CUCTEMa Ha




KBJIUTET 00pajie

Kunemaruka u
€JIEMEHTH TIpolieca
pe3ama

00jacHM MPUHIIAIIEC pe3amba

00jaCHU KUHEMATUKY U €JIeMEHTE
mporieca pe3ama

o0jacHu raBHE dakTope odpane
pe3ameM

00jacHU TOIJIOTHU OUIIAHC U
TEMIIepaType MpHu pe3amy

00jacHU TIOCTOjaHOCT U Xadame
ajiaTa MPHJIMKOM pe3ama

00jacHU eJIeMEHTE reOMeTpHje
ajata M yTHIaj TeOMETpHje ajaTa Ha
nporiec o0paje pe3ameM

OJIPEII PEXKHUM 00pajiec CTPyrameM,
IJI0/1aleM, OYIIEHEM U OpyLIEHEM
MPUMEHU ONTHMHU3ALN]Y PeKUMA
obpane

[MpuHIIMTIN pe3ara, Pe3HH KIIMH, KOCO
OPTOTOHAJIHO pe3ame, OCHOBHA
KWHEMAaTHKa U eJIEMEHTH Ipoleca
pesama

['maBHU dakTopu oOpaje pe3ameM,
Op3uHE Yy 30HU pe3ama, CUJie pe3ama,
CHara pe3ama U CTEIeH HCKopHuIhema
ToroTHn 6unanc U TeMnepaType npu
pe3amy

Xabame anaTa u oCTOjaHOCT
I'eomerpuja anara, craTuyka
reoMeTpHja, KHHeMaThuyKa reoMeTpuja,
yTHIIaj TEOMETPH]e ajaTa Ha MpoIec
oOpaje pe3amemM

Pexxum o6pane, neduHunnja, yTUIAjHA
¢bakropu, onpehuBame U n360p Kopaka,
onpehuBame u u360p Opoja oOpTaja,
Opoj mposnasa, (IpUMepH CTpyrama,
rIIo/1ama, Oyliema U OpyIena)
OntuMuzaija pexxnuma oopaje.

Kommnjyrepcku
yIpaBJbaHU CUCTEM 32
o0pany pezamem

HaBeJle TEXHUYKE KapaKTEPUCTHKE
KOMITjYTePCKH yIPaBIbaHUX
o0paJHuX cucTeMa

OIIUIIIE TEOMETPH]CKH CUCTEM,
pajiHU IPOCTOP ¥ KOOPAUHATHU
CUCTEM

00jacHU KHHEMATHYKH CUCTEM H
yIpaBJbame TIABHUM U TOMONHUM
KpeTameM KOMIIjyTepCKH
VIpaBJbaHUX MalllHA

M03Haje EHePreTCKU U MOTOHCKU
CUCTEM KOMITjYTEPCKH YIIPABIbAHUX
MalnimHa

OTIMIIIE CUCTEM MaHHITYJIaI1]e
araTuMa M MpUIIPEeMIIMMa KO
KOMITjyT€PCKH YIIPaBJbaHUX
MalnimHa

00jacHU KapaKTEepHUCTUKE
yIpaBJbayke jeAUHUIIE U
KOMYHHKAITHOHO HH(POPMAITHOHOT
CUCTEeMa KOMIIjyTepCKH
VIpaBJbaHUX MallliHA

HaBeJIe TI0Ka3aTesbe KBAINTETA
KOMITjYTePCKH YIIPABIbaHUX
oOpagHuX cucTemMa

OTIHIIIE KaPAKTEPUCTUKE
KOMITjyTePCKH YIIPaBJbaHUX
CTpyroBa

OITHIIIE KapaKTEPUCTUKE
KMITjYTEPCKH YIIPaB/haHUX
rJiofanuua

OTIHIIIE KapPAKTEPUCTUKE
KOMITJYT€PCKHU yNPaBJbaHUX
Oymmmnia

TexHUuKe KapaKTepUCTUKE
KOMITjYTEPCKHU YIIPaBJbaHUX 00paTHuX
cucreMa

I'eomeTpHjcKH CUCTEM, PaIHHA IPOCTOP
Y KOOPJMHATHHU CUCTEM

KunemaTnuku cucTeM 1 ynpaBibame
[JIABHUM U IOMONHUM KpeTambeM
KOMITjYTePCKHM YIIPaBJbaHUX MaIInHA
Eneprercku ¥ MOroHCKH CHCTEM
KOMIIjyTepCKH yIPaBJbaHUX MaIIHHA
Cuctem MaHMITyNalyje alatuma u
MpPUTIPEMIIIMA KOJ KOMITjyTEePCKH
yIpaBJ/baHUX MallIMHA

VYnpassbauka jeIuHULA U
KOMYHHKAIIMOHO HH(POPMALMOHU
CHCTEM KOMITjYTEPCKH YIPaBJbaHUX
MaluHa

[Tokazaresby KBaJIUTETa KOMIT)YTEPCKH
yIpaBJ/baHUX O0pPaJHUX CUCTEMA,
reoOMeTpHjCKa U KHHEMATCKa TaqHOCT,
CTaTU4Ka KpyTOCT, IUHAMHUYKA KPYTOCT
1 cTabUIIHOCT, Xabame, Oyka u
MOY3IaHOCT

Kommnjyrepcku ynpaBibaHu CTpYroBU
Kommjyrepcku ympaBibaHe TI0JaUIe
Kommnjyrepcku ynpapibane Oymmimie
OOpaaHu LIEHTPH, KOMITJYTEPCKU
ylipaBJbaHe Opycuinie

Kommjyrepcku ynpaBibanu o0paaHu
CHCTEMH 3a U3paay 03yOJberma (HaMeHa,
oJ1eJ1a, OCHOBHE OTepallije v 3aXBaTH,
CTPYKTYpa U KapaKTEePUCTHUYHU
MIpUMEpH )




00jacHM KapaKTepUCTHUKE U HAYMH
paza oOpaJHOT IIEHTpa,
KOMITjYTepCKHU yIpaBJbaHe
Opycunuie

00jacHU HAMEHY | MOCITy
KOMITjYTePCKHU yIPaBIbaHUX
o0paJHUX cucTeMa 3a U3paay
03y0JbeHha

Anaru v ipubopu 3a
KOMIT] yTEPCKH
yIpaBJbaHe o0paHe
cucreme 3a oopany
pe3ameM

HaBe/Ie OCHOBHE KapaKTEPUCTHUKE,
IPUMEHY U MOJIeITy ajaTa u
npubdopa

HaBeJIe ajaTe 3a 00paay pe3ameM
OTIUIIIE AJIaTe KOJU Ce KOPUCTE MPH
00paju cTpyrameM, III0JIakheM ’
OymiemeM

00jacHM CHCTEME pe3HHUX ajlaTa 3a
KOMIIjyTepCKHU yIpaBibaHe 00paaHe
cucTeMe

HaBeJie pudope, cTe3xne nmpuoope,
cUCTeMe MpUOOpa 3a KOMIIjYTepCKH
ylpaBJjbaHe 00pajiHE CUCTEME
no3Haje ypehaje u mpubdope 3a
MOJICIIABaLE ajara 3a
KOMITjyTEPCKHU YIpaBbaHEe MaIINHE
M3BEJIE MO/ICIIABALE ajlaTa 3a
KOMIIjYTepPCKHU yIpaBibaHe oOpaaHe
cucTeMe

OcHOBHE KapaKTEpUCTHKE, TPUMEHA U
ToJIeNIa ajlaTa u mpuoopa

Anaru 3a 00pany pe3ameM
Crpyrapcku HOXKEBU

Amnar 3a Oymeme u 00paay oTBOpa,
I'nomana

AJnaTu 3a NPOCTPYTUBAHE

Anatu 3a Oyiieme

Cucremu pe3HHX anara 3a
KOMIIjyTePCKH yIpaBbaHe 00paiHe
cucreme

[onemaBame anara 3a KOMITjyTEPCKH
ylpaBJjbaHe 00OpajiHe CUCTEME
[Tpubopwu, cTe3Hn npubOpHU, CUCTEMU
nprubopa 3a KOMITjYTepCKH yIpaBJbaHe
oOpajHe cucreme

Ypebhaju u nmpubopu 3a mojemaBame
ajiaTa 3a KOMIIjyTEepCKH yIpaBJbaHe
MarHe

[IpojexToBame
TEXHOJIOIIKUX
npoiieca 3a
KOMITjyT€PCKU
ylpaBJbaHE MaIlIUHE

OITUILIE KOHCTPYKIIHOHY
JTOKYMEHTAIH]y

o0jacHU THI U OOUM TTPOU3BOIHHE
KOMIIJYTEPCKH YIPaBJbaHUX
TEXHOJIOTH]ja

BpIIM U300p MpHUIpEMKa

onpehyje BpcTe u penocien
orepanuja

BpILM 300D anara u npudopa
00jacHM KOOPJUHATHU CUCTEM
MaImHe U o0pajka, KOpeKIujy
ayata

BpILIU MPOjeKTOBame U opehrBame
MyTamke ajara u JieTajba mposasa
BpIM U360p U onpehyje pexume
obpane

BPILU MPOTPAMUPAHE

npurpemMa Hocad nHpopmarmja 3a
KOMIIjyTepCKHU YIpaBJbaHe MAIIHHE
MpUIIpeMa U MO/IeTIaBa ajaTa 3a
KOMIIjyTepCKHU YIpaBJbaHe MALIHHE
MIPUTIPEMa TEXHOJIOIIKY
JOKYMEHTAIU]y 32 KOMITjYTePCKU
yIpaBJbaHEe MaIINHE

OIUIIIE CUCTEM ayTOMAaTCKOT
MIPOjEKTOBaba TEXHOJIOTH]E 3a
KOMIIjYTepCKH yIIPaBJbaHE MAITHHE

OcHoBe MpojeKTOBama 00paTHUX U
TEXHOJIOIIKUX MpoIeca
KoHcTpykuinoHa JoKyMeHTaIuja,
TEXHOJIOTUYHOCT M OI[eHA
TEXHOJIOTUYHOCTU KOHCTPYKIHja
Tun u 06uM pPOU3BOIKE U
KOMITjYTEPCKHU YIPaBJbaHUX
TEXHOJIOTH]a

N360p npunpemka

N360p BpcTE M penociiena onepaimja
CriermupuHOCTH KOMITjyTEPCKH
yIIpaBJbaHUX MAIIMHA U BPCTE
olepalyja 1 3axBaTa

N360p anara u npudopa
KoopannaTHM cucteM MaluHe u
obpanka. Kopeknwuja anara
IIpojexToBame u oapehuBame myrame
ajlaTa M Jietajba rmpojasza

N360p u onpehuBame pexuma odpase
[Iporpamupame

[Ipunpema HOcaua nHGOpMalja 3a
KOMIIjyTepCKHU yIpaBJbaHEe MAITIHE
[Ipunpema u nojemnIaBame anata 3a
KOMIIjyTepCKHU yIpaBJbaHe MAIITHHE
TexHomoKa ToKyMeHTalja 3a
KOMIIjyTepCKHU yIpaBJbaHEe MAITIHE
Cuctem ayTOMaTCKOT MPOjEeKTOBamba




TEXHOJIOTH]j€ 32 KOMIjyTepCKU
yIIpaBJbaHe MAIIHHE

Kommjyrepcku 00jacHHU OMIITE KAPaKTEPUCTUKE U Omnite KapaKTEPUCTHKE U BPCTE
yIPaBJ/baHH CHCTEM 32 BpCTE METO/1a 00paje MeTo/1a 00pajie AehopMucCahEM
obpay nedopmucameM Kommjyrepcku ynpaBibanu o0paaHu
nedopMucameM OITUIIIE KOMITjYTePCKE YIPaBJbaHe CHCTEMHU 3a 00paay nedopMucameM
oOpajHe cucreme 3a oopaay Kommjyrepcku ynpaBibanu 00paaHu
nedopMucCambeM CHCTEMHU 3a MPOCEIamke U POOHjame
OTIUIIIE KOMITjYTEPCKH YIIPaBJbaHE Anartu 1 ipuOOpH 32 KOMIIjyTEPCKU
o0pajiHe cUcTeMe 3a Mpocelambe U yIIPaBJbaHO MPOCEIAkhE U POoOHjarhe
npodujame Crenn(uuHOCTH TTPOjEKTOBAHA
OTIMIIIC ajlaTe ¥ mpHubdope 3a TEXHOJIOTH]€ 32 KOMITjYTEPCKHU
KOMIIjYTepCKU YIIPaBJbaHO yIIPaBJbaHO MpOCEHambe U MpoOujarmbe
Mpocename U MpooHjame
OIHUIIIE CIeNU(PUIHOCTH
MPOjEKTOBaa TEXHOJIOTH]E 3a
KOMIIjYTepCKU YIPaBJbaHO
Mpocelamke U MPoOHUjamke
Kommjyrepcku 00jacHH OIIITE KAPAKTEPUCTUKE U Omnire KapaKTEPUCTHKE U BPCTE
yIIpaBJbaHu 00paIHu BPCTE HEKOHBEHIIMOHAITHUX METOIa HEKOHBEHIIMOHAIIHUX MeTOza 00pajie
CHCTEMH 34 oOpane Kommjyrepcku ynpasibanu oOpaHu
HEKOHBEHIIMOHATHE HaBeJIe KOMITjYTEPCKHU YIIPaBIbaHE CHCTEMHU 32 HEKOHBCHIIMOHATTHE METO/IC

MeTojie 00pajie

oOpajie cucteme 3a
HEKOHBEHIIMOHAIHE METO/1e 00pae
OTIUIIIE KOMITjYTePCKH YIIPaBJbaHe
o0pasiHe cucTeMHu 3a
€JIIEKTPOCPO3UHY 00paIy

OITUILIE KOMITjYTePCKH yIPaBJbaHH
00paJHA CUCTEMHU 32 JIACEPCKY
oOpany

YTBPJU CHEHUPUIHOCT
IIPOjEKTOBAA TEXHOJIOTH]E 32
KOMIIJYTEpPCKHU yIpaBjbaHe oOpaiHe
CHCTEME 32 HEKOHBEHIIMOHAIHE
MeToze oopaje

obOpane

Kowmmjyrepcku ynpaBibanu oOpaaHu
CHCTEMH 3a eJIEKTPOePO3nHy 00pary
Kommjyrepcku ynpaBibanu oOpaanu
CHCTEMHU 3a JIACEPCKY o0pamy
CrneunuyHOCT IPOjEeKTOBAKA
TEXHOJIOTH]j€ 32 KOMIIjyTEePCKH
yIpaBjbaHe 00pajiHe CUCTEME 3a
HEKOHBEHIIMOHAIHE METOJIe 00paje

Kommjyrepcku
ylpaBJbaHE MEPHE
MalluHe

00jacHHM OMIITE KAPaKTEPUCTUKE
KOMITjYTepCKH YIIPaBJbaHUX MEPHUX
MallyHa

MIPUMEHH [IPOJEKTOBAE
TEXHOJIOTHje Mepema Ha
KOMITjyT€PCKH YIIPaBJbaHUM
MEpPHUM MalIMHaMa

MPUMEHH CTIEIU(PHIHOCTH
porpamMmmparma KOMIjyTepCcKu
yIpaB/baHUX MEPHUX MallnHa

Omnute KapakTepUCTHKE, IPUMEHA,
MoJIeNIa M CTPYKTYpa KOMIIjyTePCKU
yIpaB/baHUX MEPHHUX MAIINHA
ITpojexkToBame TEXHOJIOTHjE MEPEHa Ha
KOMITjYTEpPCKH YIIPaBJbaHUM MEPHUM
MalMHama, IpUMEmheHE METOJIE,
cHucTeM Npubdopa 3a Mepeme
CrneunduyHOCTH IpOrpaMupama
KOMIIjyTepCKHU YIPaBJbaHUX MEPHUX
MalllMHa

[lepcnexTuBe pa3Boja
U J1aJha MPUMEHa
KOMIIjyT€PCKU
yIpaBJbaHUX MaIIHHA

HaBejie HOBE TeHepaluje
KOMITJYTEPCKHU yIIPaBJbaHUX
MalluHa

OMHIIIE KOMITJYTEPCKH YIIpaBJbaHe
MalimHe u podore

o0jacHH QIIEKCUOMITHY
ayToMaTH3alujy QprekcuouIHe
TexHoJsionke henuje u Grekcuomine

Hoge renepanuje KoMIjyTepcku
yIpaBJbaHUX MallHHA

KommjyTrepcku ynpapibaHe MalIliHe U
pobotu

dnexcubuIHa ayToMaTH3aIMja
(aexcubuiiHe TexHoOIIKe henrje u
(1eKCUOMITHU TEXHOJIOIIKHA CUCTEMHU
PauyyHapcky MHTErprcana mpon3BOIba




TEXHOJIOUIKE CHCTEME u ¢pabpuke OyayhHOCTH (OCHOBHH

e 00jacHU pauyHapCKU MHTETPHUCAHY M0JMOBHU U HH(POPMATHBHO
IPOU3BOAY U paldpuke YIIO3HABaKE)
OynyhHOCTH (OCHOBHHM IOJMOBH H o [lItamname 3D moxena

MH(POPMATHUBHO YIIO3HABAHE)
e IIPUMEHU NIPOrpaM 3a ITAMIIAE
3D moxena

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA

Ha nmouetky cBakor MojyJia yueHHKE yIIO3HATH Ca IUJbEBUMA U KCXOAMMa HACTABE, OJJHOCHO YyucHa,
IUTAHOM pajia U HAauMHUMA OllelbuBama. [Ipeamer ce peanusyje y yaMOHHUILIM KPO3 TEOPHUjCKY HACTaBY U
BexxOe. Ofiesbere ce Jenu Ha TpyIie 10 15 yueHHKa NPUIMKOM peau3aliije Bexou.

[TpuirkoM peanuzaije MoyJia OCJIOHUTH CE€ HA MPe/I3Hamba YUCHUKA U3 TEXHOJIOTHje 00paje, MpaKTUIHE
HacTaBe, MOJIeIMpamha MallIMHCKUX eJIeMeHaTa U KOHCTpyKIuja. [IpobiemMe Be3uBaTh 3a KOHKPETHY
MAIIIMHCKY TIPAKCy.

HacraBuuk mpunpema notpeOHe eneMeHTe 3a BexOy, IpaT paj yueHHUKa Ha PaJHOM MECTY U yKa3yje My
Ha TpeIlKe NP pajy.

VY ToKy peanu3zalivje HacCTaBe MpeaAMeTa NOTPeOHO je ypaauTu cienche Beskoe:

1. BpcTe rpemiaka kKoje ce MOTY jaBUTH HPUIMKOM 00pazae. MeToe mocTu3ama TauHOCTH KBaJIUTETa 00paje
(4 gaca)

2. IIpopauys u n300p MEpoOJaBHUX pEKUMA pe3ama MpU CTPYTamy U OCBPT Ha U300p peKMMa pe3ama Kol
KOMIIjyT€PCKHU yIpaB/baHUX CTPYrOBa (4 gaca)

3. IIpopauyH 1 u300p MEpPOAABHUX PEKUMA pe3arba MPH II0Jaky U OCBPT Ha U300 pexkuMa pe3ama Koj
KOMITjYTepCKHU YIpaBJbaHUX riofanuua (4 Jaca)

4. CTpyKTypa KOMIjYTEPCKHU YIIpaB/baHUX MallMHA (CTPYKTYpa, IPUHLIUII Pajia, KpeTama, HOCHOLH
uHpopmaryja) (10 gyacoa)

5. 'eomerpuja anaTta 1 BHUXOB YTHIA] HA KBAIUTET 0Opal)eHe MOBPIIIMHE U PEKUM pe3ama (4 Jaca)

6. [TogemaBame anara 3a KOMITJYTEPCKH yIpaBjbaHe CTPyrose (4 daca)

7. IlopemaBame anara 3a KOMITJYTEPCKH yIpaBjbaHe Tioaanuiie (4 aca)

8. [IpojexToBame mpolieca 3a HyMEpUUYKH yIIpaBJbaHe CTPYroBe - rpadpuuku paj (6 yacosa)

9. IIpojexToBame mpoIeca 3a KOMITjyTepCKH ypaBJbaHe rofanuile - rpagpuuku paa (10 gacosa)

10. Kommjyrepcku ynpaBsbaHu 00paJHU cucTeMU 3a o0pany nedopMucameM (KapaKTepUCTHKE,
MIPOjeKTOBaE Tpoiieca) (5 yacora)

11. Komnjyrepcku ynpaBibaHu 00OpajHU CUCTEMH 3a €JIEKTPOEpPO3HOHY 00pajy (2 yaca)

12. Komnjyrepcku ynpaBibaHu 00paJHU CUCTEMH 3a €JIEKTPOXEMUjCKY 00paay (2 vaca)

13. Komnjyrepcku ynpaBibaHu 00OpaHU CUCTEMH 3a 00pajy yAaTpa3BykoM (2 yaca)

14. Komnjyrepcku ynpaBibaHu 00paHU CUCTEMH 3a 00pajay JlacepoM, BOJCHUM MIIa30M (5 yacoBa)

15. U3pana nporpama 3a mramname 3D moaena (4 yaca)

N360p meTona u 00MKa pasia 3a CBakKM MOJYJ ofjpeljyje HaCTaBHUK Y 3aBHCHOCTH O] HACTaBHUX CaJipKaja,
CHOCOOHOCTH U moTpeda yueHUKa, MaTepujalHuX U ApYyrux ycnosa. Kopuctutu BepOanne merone (MeToa
YCMEHOT M3JIarama 1 TUjaliolIKka MeT0/1a), METO/Ie IEMOHCTpAIlH]je, TeKCTYaIHO-UIYCTPAaTUBHE METO/IE,
MmeTtoze rpaduukux paaosa. [Ipemioxkenu oomuiy pajga cy GpoHTaNHHU, paj y TpynH, paj y napy,
UH/IUBUIYaTHU pal.




YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYEHUKA

YV HacTaBH OpHjEHTUCAHO] Ka JOCTH3aky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoJyKTH ydera) U CONCTBEHH pal. HacTaBHUK TpeOa KOHTHHYHPAHO J1a TIpaTH
Halpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjJH YYSHHIIM NApTUIMITNPA]y, KaKO TPUKYILbajy MOIaTKE,
KaKoO apryMeHTY]y, €BaIyHpajy, TIOKYMEHTY]y uTa. [la Ou BpeqHoBame OMI0 00jeKTUBHO U Y PYHKIU]H
yu4ema, TOTPeOHO je YCKIaIUTH HUBOE UCX0/1a U HAUMHE OLICHHHBAmbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MOCTHTHYha yUeHHKA Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe o1ieHe ce 100ujajy U3 KOHTPOIHUX WM MMCMEHUX PajioBa, TpaguKuX pajioBa, TECTOBA,
YCMEHOT MCITUTHBAbA, CAMOCTATHUX HIIU TPYITHUX PaJIoBa YUCHHUKA.

VY (popMaTHBHOM BpeIHOBaKkY HACTABHUK O TpeOalio /1a MPOMOBHILIE TPYITHH JIHjaJioT, 1a KOPUCTHU IMHTAka
na Ou reHepucao rnojaTke u3 haukux ujeja, any v ga MOMOTHE pa3Boj haukux ujieja, aaje ydeHUuImMa
noBpartHe nHpopMaIyje, a moBpaTHe HHPopMaIHje 1o0HjeHe o1 yYeHUKa KOPUCTH Jia IPUIIAroInd
Moly4aBame, 0Xpadpyje yueHUKe Ja OleHkhY]y KBaTUTET CBOT pajaa. M300p nHCTpyMeHTa 3a (hOopMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

Ha3sus npeagmera: IPOI'PAMUPAIBE 3A KOMIIJYTEPCKHA YIIPAB/JbAHE MAIINMHE

1. OCTBAPUBAIBA OBPA30BHO-BACIIUTHOT PAJIA - OBJINIIA U TPAJAILE
Y Tabenu je nmpuKazaH roJulIky (HOHI YacoBa 3a CBAKHM OOJIMK pajaa

1.1. IPEMA IIJIAHY U ITIPOTPAMY HACTABE U YUYEIbA!

HACTABA
PA3PE/] Teopujcka Besce [MpakTiuHa HacraBa y ITPAKCA YKVYITHO
HacraBa HacTaBa OJI0KY
Il 0 140 0 0 0 140
v 0 217 0 0 0 217
lykonmmko ce mporpam peanu3syje y “IIKOJICKOM CHCTEMY"
1.2. TIPEMA HACTABHOM IIJIAHY U TIPOTPAMY -A1YAJIHO OBPA30OBAIHE?
HACTABA
PA3PE]] Teopujcka [pakTryHa Hacrapa y YAEIBE KPO3 YKVYITHO
Bexo6e PAJT*
HacTaBa HacTaBa 0JIOKY
Il 0 0 0 0 140 140
v 0 0 0 0 217 217

2YKOJIMKO Ce MPOrpaM peau3yje y CKIaay ca 3aKOHOM O TyaTHOM 00pa30Bamby
* [loTpeOHO je Aa mKoJa ¥ MOCIoAaBall JI€TaJbHO UCIIAHUPAjJy U YTBPJ/IE MECTO U HAUMH peain3alluje
MCXO0J1a, M YHECY UX Yy TUTaH pealn3aluje yIema Kpo3 paj

2. INJbEBU YUEIbA:
o (CrHIame 3Hakba 0 CABPEMEHUM TEXHOJIOIIKUM IpollecuMa MPOU3BOIkhe Ha 0a3u TEXHOJIOTH]e
KOMIIjyTEPCKOT yIpaBJbamba

o (CrHIame 3HaWka O CABPEMEHUM TEXHOJIOTHjaMa

Cruname 3Hama 1 BeIITHHA 332 IPUMEHY KOMIT)YTEPCKH YIpaBbaHUX 00paJHUX cucTeMa

e VYro3HaBame OCHOBHHMX (YHKIIMja yIpaBibaukux jeaununa KY mammna u ociocobsbaBame 3a
IpUIpeMy HOCHOIAa HHpOpMaIja, YHOLIEHE TECTUPakhEe U KOPEKIje mporpama

e PaszBujame cMHCIA 3a capajiiby ca MPOjeKTaHTHMa MPOU3B0J1a, KOHCTPYKTOpUMA JIaTa,
onepaTtepruMa 3a KY Mmarinse u ocTajanuM y4eCHULIMMA y ITPOJEKTOBakY U IIPOU3BOIHU




3. HA3BUB U TPAJAIE MOJYJIA IIPEIMETA

Paspen: Tpehn
Pen. HA3UB MOJIYJIA Tpajame momymna
op (qacoBn)
1. | OGpagHu cUCTEMH ca KOMIIjYTEPCKUM YIIPABJbabEM M BbUXOBO MPOrpPaMHUpahe 16
2. | OcHoBe mporpamupama 12
3. | I'maBHe pyHKIH]E 24
4. | IlomohHne u TexHosomKe QyHKIIH]jE Tporpama 16
5. | Yopasspauke jeIMHUIIEC U TIPOTPAMUPAHE 16
6. | Py4Ho mpojeKkToBame TEXHOJIOTHje 56
Paspen: YeTBPTH
Pen. HA3MB MOVYJIA Tpajame Momyna
op (vacoBn)
1. | Ilpumena pydHOT mporpamMupama 39
2 Mammncko nporpamupame, naterpucain CAD/CAM cuctemu, MpojeKTOBambe 178
TEXHOJIOTHj€ KOMITJYTePCKH yIpaB/baHUX MalIMHA aJIATKU
NCXoaun
HA3UB MOJIVJIA | Ilo 3aBpuieTky MoayJa ydeHUK he 6utu KJbYUYHU I[TIOJMOBU CAZIP)KAJA
y CTamy Ja:
OOpazHu cHCTEMH ca | o TI03HAje€ OCHOBHU KOHLIENT U OCHOBHU KOHIIENT U CTPYKTypHA
KOMIIjyTEPCKUM ctpykrypy KY mammna U3rpajimba
YIIPABIbAEM H e TMO3HAje HUBOE yrpaBibama (NC, Husowu ympasssama (NC, CNC, AC,
ALUXOBO CNC, AC, DNC, FTC, FOS, FPS) DNC, FTC, FOS, FPS)
NPOrpaMHpParse o JeUHHIIE KAPAKTEPUCTHKE KapaKTepMCTHKe 00pagHUX cHCTEMa
oOpagnux cucrema ca CNC ca KOMIIjYTEePCKUM YIIPABIbABEM
yIIpaBJbalkbEM Texnonomika npunpema KY obpaguux
 o00jacHu TexHosOWKY npunpemy CNC cucrema.
o0paiHUX cucTeMa [Ipunpema mamune (cucrema)
o MPUIPEMH MAIIUHY (CUCTEM) [Ipunpema anata
o TpHUIpPEeMH NOTpedaH anar [Mpunpema marepujana
o IPUIIPEMH MaTepHjall Jleunucame JOKyMeHTaIHje
o CXBaTW 3Ha4aj Ae(pUHUCAHA TEXHUYKE KapakTepucruke pyanor
JIOKYMEHTalyje. IpOrpaMupama.
e 00jacHU KapaKTEPUCTHKE PYUHOT [TonymammHCKO MporpaMupame.
porpamMupama. Kommnjyrepcko nporpamupame.
e 00jacHU KapaKTEPUCTHKE CAD/CAM u cucremu
MOJYMAIIMHCKOT POrpaMupama. IpOrpaMupama.
o 00jacHM KapaKTEpUCTHKE
KOMITjYTEpCKOT IPOrpaMupama
OcHoge e pa3yMe OCHOBE IporpamMupama OcHoBe porpamMupama.
IpoOrpaMupara o IpHUMEYje CUCTEM KOJIUPAbHA Cuctemu Koaupama.
e JepUHUIIE KOOPUHATHE CUCTEME Koopannatau cucremu.
o pa3NUKyje KapaKTepUCTHUYHE TaukKe KapakTtepuctuyne Tauke oOpagHOT
o0paHOT cucTeMa cUCTEMA.
o MO3HAje  CTPYKTYPHY  HU3TPaiby CrpyKTypHa U3rpajma mporpama.
nporpama [Iporpamcke peuu u peueHHIIE.
o MpHUMEIYje NpPOrpaMcKe pedd u Hocauu nundopmanuja.
peueHwuIe
o KOpHCTH HOcaue MH(popMaiuja
I'naBHe yHkIHMje e pa3yMe MeCTO U YJIOTY TIIaBHHX Mecro u ynora riiaBHUX QyHKIHja y
¢ynkuuja y oksupy nporpama CNC okBupy nporpama CNC maiuHa.
ManiuHa [Tonena rmaBaux QyHKIIH]A.




BPILM MOAETY TJIaBHUX (YHKIH]a.
pasnukyje GyHKIHje 3a neUHICAmE
cucTeMa MporpaMupama

pasnukyje GyHKIHje 3a
yCIOCTaBJbamke Bee u3mel)y
KOOPJMHATHOT CHCTEMa MalIUHE U
npenMera oopase

npuMenyje GyHKIHje 3a
neuHHUCambe: HAUMHA KpeTamba,
MIPaBOJIMHU]CKOT KpeTamba Op3um
XOZI0M, JINHEapHe HHTEPIOIALHje,
KpY>XHE HHTEpIOJalje, pe3armbe
3aBOJHUIIA, IIUKIIyCa CTPyTrama
KopucTH pyHKIHje 32 nedunHucame
MOJIa KOpaka.

OyHKIMje 3a JepUHUCABE CUCTEMA
porpamMupama.

@DyHKIHja 32 YCIIOCTAaBIbAHE BE3E
n3Mel)y KOOpAMHATHOT CUCTEMa
MalllMHE U TIpeIMeTa oopaie.
dyHK1Mje 3a nePuHUCamke: HaYMHA
KpeTama, MPaBOJIMHU]CKOT KpeTama
Op3uM XO0JIOM, JIMHEApHE
WHTEpIoJanuje, KpyxHe
WHTEPIIONAIN]je, Pe3arhe 3aBOJHUIIA,
IIUKITyCa CTpyTrama.

Oynk1yje 3a nepuHUCABE MOIa
KOpaka.

[Tomohne u pa3zyme MecTo, yJIOTY U 3Hauaj Mecro, ynora u 3Hadaj moMmohHHUX
TEXHOJIOIIKE noMOhHUX (DYHKIHja Y OKBUPY ¢dbysakmja y okBupy nporpama CNC
dyHKIHMje mporpama nporpama CNC mamnHa MallliHa.
o0jacHm moJiesry moMohHuX QyHKIHja [onena momohHux pyHKIH]a.
npuMemnYyje QyHKIHje 3ayCTaB/bamba U OyHKIM]je 3ayCTaBbamba U PYHKIIH]je
¢byHKIHje Kpaja mporpaMa min Kpaja mporpama Wid IOTIporpama.
noTIporpama OyHKIMje YKIbyuUBaba U
npuMemyje QyHKINje YKIbyunBamba U UCKJby4HBama ypehaja Ha mammHama.
UCKJbYUMBama oapehenux ypehaja na OyHKIM]je U3Nla3a YKIbyuruBamba.
MaIlImHaMa Ocrarne ¢pyHKIHjE.
npuMemnyje GyHKIHje h3nasza dyHKIM]ja ajaTa y nporpamy,
YKJby4YHBamba CelIeKIIUja ajaTa, U3MCHa aJaTa,
no3Haje ocraie momohHe QyHKIH]je neduHUCamhe KOPEKIIMje aiara.
o0jacHu (yHKIM]y pe3HUX ajaTa y Pexxum o6pane, mporpamupame
nporpamy Kopaka u Opoja o0pTaja, TeOMETpHjCKe
00jacHHM CeJIeKLIM]y U U3MEHY ajaTa HOJUIOTe PYYHOT MPOTPaMUpamba,
neduHHIIe Ty>KUHCKE KOPEKIIHja TEXHOJIOMIKE MOJJIOTe PYYHOT
ayara IporpaMupama, MyTambe KpeTama
nedUuHHIIe KOPEKIIHje MOTyNpeyHuKa ajara.
BpXa 3a00Jb€Hha U OpUjCHTAIU]Y
pe3Hora jara
npUMemyje pexumMe oopaje
mporpamupa Kopake u 6poj o0pTaja,
nporpamMupa reoMeTpHjcKe moiore
PYYHOT TIpOoTrpamMupama
IporpaMupa TeXHOJIOMIKE MOJI0Te
PYYHOT IIPOTpaMHUpPamka U IyTame
KpeTama ajara
VYnpasspauke 00jacHH CTPYKTYPHY H3TPaiby CTpyKTypHa U3rpajmha yIpaBbaukux
jeIMHULE U VIpaBJbaUKHX jEeAMHUIIA JjeauHUIA.
IPOTpaMUPabe pasNrKyje MOyIe yIpaBJhbauyKnuX Monynu yrpaBbadyKuX jeTUHHIIA.

jenuHHUIa

KOpHCTHU oAroBapajyhu HaunH
YHOIIIEHa Nporpama 1 odpana
uH(popmalyja

IpUMEkYje PyYHHU U ayTOMAaTCKU
HAYWH paja.

BPILIM JIMjarHOCTUKY pajia
yIpaBJbauKe JeTUHULE

NPUKaXKe Mpersie]] 3HauajHUjuxX

Hauun yHomema nporpama u oopasa
nHpopMarnuja.

Py4Hu 1 ayromMaTcky HAYUH paja.
JujarHocTrka paaa ynpaBjbauke
JenuHUIIE.

[Ipernen 3HauajHUJUX YIpPaBIHAUKUX
JjenuHUIA.




yIpaBJbauyKHX jeIMHHUIIA

Pyuno mpojexToBame

MIPUMERY]€ PYYHO MTPOjEKTOBAE

o PydHO mpojeKTOBamE TEXHOJIOTH]E

TEXHOJIOTH]E TEXHOJIOTHj€ CTpyTama o IIporpamupame oOpaje cTpyramem.

00jacCHM OCHOBHE KapaKTEPUCTUKE U

HauyuH pajga CNC crpyra

pasiMKyje ynpaBbauke jeTMHULIC Ha

CNC crpyry

pasivKyje BpcTe Hapeaou

nuiie nporpam 3a pajx Ha CNC cTpyry

HHUCcamke NporpaMa IUKIyca 3a

CTpyrame

cumyaupa nponec 2D u 3D

KOpUTYje TpeuIKe y mporpamy

KOPUCTH HanpeaHe Hapeale npu

nporpamupasy CNC crpyra

pUMERYje IUKITyCHE PyHKIIH]jE dyHKIHMje 3a AePUuHUCAKHE HAaUYMHA

npuMemyje QyHKIuje 3a 1epuHICcabe KpeTama

UKITyca Oyliema Huknycue pyHkuuje

npuMemyje QyHKIHje 3a nepuHncame Huxnycu Oymiema

LUKITyca III0/1amba [ukiaycH riosama U 0CTaIH HUKIYCH

npuMemyje QyHKIuje 3a TehuHICcabe Ha KV rinopanunama

pasnnuuTux nukiayca Ha KY PyuHO npojeKToBame TEXHOIOTHjE U

ryojaunamMa porpaMupame OyIemheM

IPUMEYje PYYHO MPOjEKTOBAE Py4HO npojexkToBame TEXHOJIOTH]E U

TEXHOJIOTHj€ U IPOTPaAMUPAHE IpOTpaMUpame TI0Iamba

Oymiema Py4HO npojexkToBame TEXHOJIOTH]E U

IpUMEbYje pPyYHO MTPOjEKTOBAE nporpamupame 00paJHUX LIEHTapa
Tpumena pyasor TEXHOJIOTHj€ U IPOTrpaMUpambe PyuHO npojeKToBame TEXHOIOTHjE U

TJI0/1akbha porpaMupame oopaje
IporpaMupama . . .

IpUMEBYje PYYHO IIPOjEKTOBAE negopmanujom

TEXHOJIOTH]€ U TPOrpaMupame Pyu4Ho npojexToBame TEXHOJIOTH)E U

0o0paJHUX IIeHTapa porpamMupame HEeKOHBEHIIMOHAIHUX

pUMEBY)€ PYYHO MPOJEKTOBAE MeToj1a oopaje

TEXHOJIOTHj€ U IpOorpaMupame oopase PyuHO npojeKTOBame TEXHOIOTH]E U

nedopmarjom Mepema 3a KOMITjYTePCKH YIIpaBJbaHe

IpUMEBYj€ PYYHO MIPOjEKTOBAKE MepHE MalllHe

TEXHOJIOTH]€ U MPOTPaMUpaHe

HEKOHBEHLIMOHAIHUX MeToJ1a oOpase.

U3BOJU PYYHO MPOJEKTOBAE

TEXHOJIOTHj€ U MEpema 3a

KOMIIJYT€PCKHU yIpaBJbaHE MEPHE

MallluHe.

pasNrKyje OCHOBE MAITHHCKOT OcCHOBE MalIMHCKOT MTPOrpaMHpama.

nporpamupama Je3unu 3a MalIMHCKO NPOrpaMupame.
Manmncko KOPHCTH je3UKe 32 MAIIHHCKO ITporecopu, MeCTO 1 yiora
IporpaMuparme, POTrPaMUPAHE MOCTIIPOIIECOpa y CHCTEMUMa
MHTErpUCAHH oabepe mporecop ayTOMAaTCKOT TIporpamMupama, 3a1aTaK
CAD/CAM cucremu, 00jacHHM yJI0Ty U MECTO nocTipouecopa, GyHKIuje
IPOjeKTOBAME MOCTIPOIIECOpa Y CHCTEMIMA MOCTIPOIIECOpa, IIOCTIIPOIIECOP
TEXHOJIOTHje ayTOMAaTCKOT IpOrpaMupama reHepaTopu
KOMIT] yT€PCKH objacHM 3a1aTak U QyHKIH]E [TojaBa, OCHOBHU KOHIIETIT U

YIPAaBJbaHUX MalIMHA
aJaTKu

nocTopolecopa
objacHM 3a1aTak U QyHKIH]E
MOCTIPOIIECOp TeHepaTopa

00jacCHM OCHOBHH KOHIICTIT U

ctpykrypa CAD/CAM cucrema,
OCHOBHE KapaKTEPUCTHUKE U €JIEMEHTH,
e(eKTH MPUMEHE Y MPOjeKTOBAbY
MIPOM3BO/JIA U TIPOJEKTOBAHE




ctpykrypy CAD/CAM cucrema
00jacHM OCHOBHE KapaKTEPUCTHKE U
enemente CAD/CAM cuctema
objacHM edeKTe MPUMEHE y
IIPOjeKTOBAY MPOU3BOIA U
MIPOjEKTOBAE TEXHOJIOTH]E

HaBese a3e ayToMaTCKOr
porpaMupama

aHanmu3upa AepuHucame TeOMETpH]e
IPOBEPHU MPOTpaM CUMYJIALNjOM
BPILIU MPEHOC MO/IaTaKa u TpaHchep
nporpama

nporpaMupa CTaHJIpIHE [UKITYCEe U
[IUKITYCE CTPYTamkEeM Y KOHTEKCTY
MIPOjEKTOBaka TEXHOJIOTH]E

BPILU KOPEKIH]Y paanjyca Bpxa aiaTta
K01 00pajie cTpyramemM

TEXHOJIOTH]E.

daze ayToMaTCKOT MPOrpamMHupama.
Hedunucame reomerpuje.
JlebuHncame TEXHOIOTH]E.

[IpoBepa nporpaMa CHMYJIALHjOM.
[Ipenoc nonataka u Tpancdep
porpama.

Hoge renepanuje ynpaBbpaukux
jenununa (YJ) u TexHomomka
npunpema KY mammuHa.

Hoge renepanuje CAD/CAM
cUcTeMa.

Pauynapcku unTerprucana
npousBoama. Pabpuke OynyhHocT u
TexHoJomka npunpema KY mammuna.
CucreMu BelITaYKe UHTSIUTCHITH]C U
TexHojomke npunpeme KY mammuna.

e MPOjeKTyje TEXHOJIOTHje moMohy
CAD/CAM cucrema

e pasNuUKyje HOBE TCHEpaIyje
ynpaBibaukux jeaununa (YJ) u
TexHousionka npunpema KV mammuna.

« mno3Haje HoBe redepaunje CAD/CAM
cucreMa

o 00jacHM pauyHapCKH UHTETPUCAHY
POU3BOMIHY

» o0jacHu nojam ¢abpuka 6yayhHoctu
y KOHTEKCTY TEXHOJIOMIKE MTPUIIPEME
KV mammuna

e 00jacHM CHCTEME BEITAYKe
UHTEJUTeHIINje Y KOHTEKCTY
texHosonke npunpeme KV mammna

YIOYTCTBO 3A JUJAKTUYKO-METOJAUYKO OCTBAPUBAILE ITPOI'PAMA

Ha noueTtky cBakor Mojlysia y4eHUKE yIO3HATH ca IMJbEBUMA U UCXOJIMMa HAaCTaBe, OJJHOCHO yUema,
TUTAHOM pajia ¥ HAYMHUMA OICHhUBaba.

[Tpeamer ce peanu3yje kpo3 BexOe y pauyHapckoM kabuneTy. [Ipuinkom ocTBapuBama IporpaMa oJ1ebemhe
ce JieNu Ha rpyme 10 15 yueHuka.

VY Toky peanu3aliyje MoJlyjia OCIOHUTH Ce Ha Mpe/I3Hamka YUCHNKA U3 MOJEUpPakha MAIMHCKHUX eJleMeHaTa
U KOHCTPYKIIMja, IPaKTUYHE HacTaBe, TEXHOJIOTH)E 3a KOMIIjyTEePCKH yrpaBibaHe MamuHe. HacTaBHuK
npuIpeMa noTpedHe eneMeHTe 3a BexO0y, IeMOHCTpUpaA pajl Ha pauyHapy, IpaTy paj yueHUKa Ha paHOM
MeCTy U yKa3yje Ha Ipelike npu pany. Pajne 3a1aTke Be3UBaTH 3a KOHKPETHY MAIIMHCKY MPAKCY.

N360p meTona u 00sKKa pasia 3a CBakM MOYJ ofpel)yje HaCTaBHUK Yy 3aBUCHOCTH OJ1 HACTaBHUX CaJipikaja,
CIOCOOHOCTH M MoTpeda yUeHUKa, MaTepujaTHuX U Ipyrux yciaosa. Kopucturu Bepbamne meroae (Meroaa
YCMEHOT HM3JIarama M UjalioNIka MeTo/1a), METOJIe IEMOHCTpAIH]je, TeKCTYaTHO-UITYyCTPAaTHBHE METO/IE.
[Tpennoxenu obnuiy pajga cy GpoHTaIHU, paja y TPyHH, paja y napy, MHAUBUAYAIHU pal.

YKo01HKO ce mporpam peaju3yje y CKJIaay ca 3aKoHOM 0 JAyaJTHOM 00pa30oBamby MOTPEOHO je Ja MKoJa 1
MOCJI0/1aBall AeTaJbHO MCIUIAHUPA]y U YTBPJIe MECTO U HAUMH peajin3aliije UCX0/a, U YHECY UX Yy IUIaH
peanuzanyje yuewa kpo3 pa. [Ipenopyka je 1a ce yueme Kpo3 pajl peaausyje IpUMEHOM CaBpeMEHe
padyHapcKe onpeMe U oJroBapajyhux KoMIljyTepckux mporpama.




YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYEHUKA

YV HacTaBH OpHjEHTUCAHO] Ka JOCTH3aky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoJyKTH y4era) | COTICTBEHH paja. HactaBHUK Tpeba KOHTUHYHUPAHO J1a paTH
HaIpe/IaK yueHHKa, KOjU ce OrJie[ia Y HAYMHY Ha KOjJH YUYSHHIIM MapTUIMITNPA]y, KaKO TPUKYILba]y MMOIaTKE,
KaKoO apryMeHTY]y, €BaIyHpajy, TIOKYMEHTY]y uTa. [la Ou BpeqHoBame OMI0 00jeKTUBHO U Y PYHKIU]H
ydema, TOTPeOHO je YCKIaTUTH HUBOE UCXO0/1a M HAYMHE OICHHBAMA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAKE MOCTHUTHYha yueHHKa Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe orieHe ce 1001jajy U3 KOHTPOJIHHUX HJIM MMCMEHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PajioBa YYCHUKA.

VY popmaTHBHOM BpeqHOBakYy HACTABHUK OM TpeOasio Jla MPOMOBHILE TPYITHH JIHjaJioT, 1a KOPUCTH IMHTaka
na Ou reHepucao rnojaTke u3 haukux ujeja, any v ga MOMOTHE pa3Boj haukux ujieja, aaje ydeHUuImMa
noBpartHe nHPopMaIyje, a moBpaTHe HHPopMaIje 100ujeHe 01 yUeHUKA KOPUCTHU Jia PUIIAroId
MoJly4aBame, 0Xpadpyje yueHUKE Ja OlekhY]y KBAIUTET cBOT paaa. M360p nHCTpyMeHTa 3a popMaTuBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.

YK0JIMKO ce mporpam peaju3syje y cKJIaay ca 3aKoHOM 0 IyaJIHOM 00pa30Bamby HACTaBHUK /MHCTPYKTOP

IpOBEpaBa Jia Jiv je IMOCI01aBall U3BPIIMO MPOLIEHY PU3HKA HA PaJHOM MECTY Ha KOME pajie MIIaJy U Ja JIH
j€ U3BE0 YBOAHY OOYKY MIIaNX O 0€30€THOCTH U 3/IpaBJby Ha Pajy.

Ha3uB npeamera: IPOJEKTOBAIBE TEXHOJIOIIKUX CUCTEMA

1. OCTBAPUBAIBA OBPA30BHO-BACIIUTHOI PAJIA - OBJIMIIUA U TPAJAIBE
VY Tabenama je mpuKa3zaH roAuIbU (GOHI YacoBa 3a CBaKH OOJIUK paja.

1.1. IPEMA TIJIAHY U ITIPOTPAMY HACTABE U YUEIbA!

HACTABA
PA3PE/ Teopujcka . [pakTnyHa Hacraga y [TPAKCA | YKVIIHO
HacTaBa HacTaBa 0JIOKY
i 0 210 0 60 0 270
v 0 186 0 90 0 276
'Vkonuko ce nporpam peanusyje y “UIKOICKOM CHCTEMY*
1.2. TIPEMA HACTABHOM IIJIAHY U ITIPOTPAMY -IYAJHO OBPA3OBAIbE?
HACTABA
YYEKE KPO3
. YUYEWBE
PA3PE] Teopujcka BexGe | lpaxmina PAJT* KPO3 PAJT* YKVYITHO
HacTaBa HacTaBa (HacraBa y
0JI0KY)
i 0 0 0 60 210 270
v 0 0 0 90 186 276

2YKOIMKO Ce MPOrpaM peajusyje y cKaagy ca 3aKoHOM O AyadHOM 00pa3oBamby

* [ToTpeOHO je Aa mKoJa ¥ TMOCIoIaBall JAeTaJbHO UCIIAHUPAJy U YTBPJIE MECTO U HAUMH peaiu3aluje
MCXO0J1a, M YHECY UX Yy IUIaH pealn3annje yuema Kpo3 paj




2. INJbEBU YUYEIbA:

o (CrHuame 3Hamka U BEIITHHA 32 00aBJbarbe MOCIOBA M CAMOCTAJIaH U3BPIIMIAUKH pall y OKBUPY

cTaHjap/a KBaupuKarmje

e (Cruiame 3Hama 1 BEIITHHA 33 OP30 YKIbYUHBAKE Y IPOIEC KOHKPETHE MIPOU3BOTHE TEXHOJIOTH]E
e OBianaBame TEXHOJIOUIKAM MOCTYMIMMA 00pajie U MPorpaMUpame KOMIT)YTEPaKH YIPaB/baHUX

MalllHa

® OBJ'IaI[aBaH)e IoCTynuuMa npumnpemMe, nmoJacuaBamkba, KOHTPOJIE U CM@HITaja ajlaTa Ha

KOMITjYTEPCKHU YIIPaBJbaHUM MallHHaMa

e (OcnocobJpaBame YHOLIICK:A IIporpaMa, 1oCTaBbalkhbe IMIPUIIPEMKA, TCCTUPAKLC U U3pala paaHor

Jiefia Ha KOMjYTepCKHU YIPaBJbaHO] MAIIMHU

3. HA3BUB U TPAJAILE MOJYJIA ITIPEAMETA

Paspen: Tpehu
Pen. HA3MB MOVYJIA Tpajame Momyna
op (gacoBn)
1 OOpana crpyrameM Ha KOMIT)YTEPCKH YIPaBJhaHUM OOpaTHUM CHCTEMHMa U 40
" | ynpaBsbamwe CNC cTpyrom
2. | [Ipunpema anara 3a KOMIIJyT€PCKHU yIpaBJbaHE CTPYTrOBe 20
3. | Crospaime U yHYTpaIIhe CTPYTambe 60
4. | Kopeknuja Bpxa paaujyca anata 10
5. OO6pana cTpyramem KopulihemeM CTaHIapIHUX [UKITyca 40
6. | U3pana nporpama kopumrhemeM IOAporpama 10
7. | U3paga panHux mpeaMera Ha KOMIYTEPCKU yIIPaB/baHUM CTPYTOBUMA 30
8. | biok Hacrasa | 60
Pa3zpen: 4eTBPTH
Pen. HA3MB MOYJIA Tpajame MomyIa
op (wacoBn)
1 OO6pana rmomameM Ha KOMITYTEPCKU YyMpaB/baHUM OOpagHUM CHCTEMHMa U 26
"| ynpasspame CNC rioganunama
2.| I'moname kopuurhemeM JTUHEAPHOT U KPYKHOT KpeTama 48
3.| O6pana rinomameM KopulhemeM CTaHAAPIHUX ITUKITyca 35
4 IIpojexToBame TEXHOJOTHWje KOMIJYTEPCKH YIpaB/baHUX MalllUHA y3 MOMOh 77
| CAD/CAM cucrema
5.| bnok Hacrasa II 90
Ncxoan
HA3UB MOJIVJIA | Ilo 3aBpuierky moayna yueHuk he outn 'y | KIbYUYHU ITOJMOBU CAJIPXKAJA
CTamy Ja:
OOpana cTpyrameM Ha | ¢ HaBeJle MOIeTy KOMITjYTePCKU o [lonmena xkomITjyTepcKu yrpaBJbaHUX
KOMITj YTePCKHU yIpaBJbaHUX CTPYroBa CTpYTOBa, TJIAaBHU JIEJIOBH
YIIpaBIbAHIM e HaBe/IC TJIABHE JIEJIOBE KOMITjYTepCKH | o [IOTOHCKH CHCTeMH 3a TJIaBHA U
0GpaIHIM CHCTEMAMA yIpaBJbaHUX 00paTHUX CUCTEMA noMohHa kpetama
u ynpasspame CNC o 00jacHU MOTOHCKE CHCTEME 3a TJlaBHA | « MepHu cucTemu
cTpyrom u HOMOh.Ha KpeTama, ' o VYmpaBsbayka jeIMHUIIA '
¢ pa3lIMKyje MEpHE CHCTEME KOjHU Ce o TacraTtypa ynpaBibauke jeHHUIE
KOPHUCTE MPH paly Ha KOMITyTePCKH o Hauunu pana ynpaBipauke jeTHHUIIE
yIpaBJbaHUM 00paJHUM CUCTEMHUMA (pyuHH, ayTOMATCKH,
o KOPHUCTH YIPAaBJbAUKY jeAUHUILY WHKpPEMEHTAIIHU, pe)epeHTHA TauKa,
o KOPHUCTH TAaCTaTypy MalIlHe pan YJ (ynpasspauka jeIMHHLIA) Y




pas3iuKyje HAYMHE pajia yIpaBibauke
jenunwuiie (pyyHu, ayTOMaTCKH,
WHKPEMEHTAJIHU, peepeHTHA TauKa,
pan VJ (ynpaBibauka jeAMHUIIA) Y
Mehymemopuju...)

BpIIIU TIOMEpake Hocaya ajara y
MpaBIly MOjeIMHUX OCa JI0 YHAIPe]
3aJaTe BPETHOCTH KOPUITNECHEM CBUX
HauuHa paga Y.

perynuie 6poj obpraja

perynuine Op3uHy Kopaka

BpIIIM U3MCHY aJjlaTa
YKJbY4y]je/UCKIbYUY]j€ CPEIICTBO 3a
xJyaheme

mehymemopuju...)

[Tomepame HOCaya anaTa y MpaBILy
NOjeIMHKX Oca J0 YHAIpe 3aaTe
BPETHOCTH KOPUIITNEHEM CBUX
HaurHa pajga YJ

Perynucame Opoja oOpTaja u
KOpaka, i3MeHa aJjiaTa,
YKJbYUYHBaHhE/UCKIbYUNBAHE
cpencTBa 3a xnaheme

[Tpunpema anara 3a
KOMIT] yTEPCKH
yIpaBJbaHE CTPYroBe

npeaHaMenliTa ajaT BaH MalllnHe
MOCTaBJba ajaT Ha MalllluHe
neduHUIIEe KOPEKIUje PE3HUX allaTa
YHOCH U3MEPEHUX KOPEKIIHje ajlaTa y
MEMOPH]jY KOpPEKIIHja ajara

KOPHCTH JIp’Kave ¥ CUCTEME JprKada
pe3HUX anaTa

KOPHCTH JIp’Kave ¥ CUCTEME JprKada
CTE3HHX ajara

Hpe,uHaMemTaH)e aJlaTa BaH MalllMHEC
Y Ha MalluHU

Jedunucame KOpeKIiyje

VYHolewe KopekIyje anaTta
[pxauu u cucremu Aprkada anara

Criospalrme u
YHYTpPAIIHE CTPYTamke

n3paljyje TEXHUYKO TEXHOJIOUIKY
JTOKYMEHTAIH]y

YHOCH TIPOTpaM y yIpaBJbauKy
jemuauty (YJ) mamune

TeCTUpa MporpaM (IIPOBEPOM ITyTabE
anaTa CUMYJIallijoM, IIIOTEPOM,
npoOHUM KpeTameM MallliHe Ha
MPa3Ho)

BpILIU MOCTaBJbabe 00pajKa

BpIIIM LIEHTPUPAE U CTe3ame o0paika
neuHuIIe TO3ULIKje HYJITE TaUKe
pajmHor peaMera

uzpabyje pagae npeamere Ha CNC
CTpyry

BPILU MEPEHE U KOHTPOJIUCAE
u3pajKa

BpILIM KOpEKIHja porpama — 1o
noTpedu

IpUMEYje TIOMPEYHO U Y3AYKHO
CTpyTrame MWINHAPUIHAX U KOHUYHUX
MOBPILIKHA Ca PaUjyCOM U
3200Jb€HMMa, HABOJEM M KOHTYPHO
CTpyrame (JInHeapHa U Kpy»KHa
MHTEpIoJalmja)

Crosbanime U yHyTpallbhe,
MIOTIPEYHO U Y3/yXKHO CTPYTame
ITHHIPUYHUX 1 KOHUYHUX
MOBPIIIMHA Ca PAJIH]YCOM U
3200JbeHUMa, HABOjEM U KOHTYPHO
CTpyrame (JIMHeapHa U Kpy>KHa
MHTEPIIONAalnja)

N3paga KOMIUIETHE TEXHUYKO
TEXHOJIOIIKE TOKyMEHTAalNje U
YHOILIEK:E nporpaMa 'y YJ
Tectupame nporpama (Iposepa
MyTamke ajlaTa CUMYJIaIijoM,
IUIOTEPOM, IPOOHUM KpeTambeM
MalIuHe Ha TTPa3Ho KOHTPoJoM Y1)
[TocraBsbame 00paka, IEHTPUPAE,
cTe3ame, Ie(PUHNUCAKkE CTAPTHE U
HYJITE TauKe PaJHOr MpeIMeTa
W3pana pagHuX mpenMeTa, Mepembe
U KOHTPOJINCake, KOpeKLrja
nporpama - yCIIOBHO

Kopekmyja Bpxa
panujyca anara

BpIIM U3pajy paJHUX NIpEIMETa
kopuinhemeM KopeKirje Bpxa
panujyca CTpyrapcKkux HOXKEBa.
MpaBU KOMILUIETHY TEXHUYKO
TEXHOJIOIIKY JOKYMEHTAIH]y

N3pana pagHuX npeamera
KopuihemeM  KOpeKlMje  Bpxa
paaujyca cTpyrapckux HOKeBa
Uspana KOMILJIETHE TEXHUYIKO
TEXHOJIOIIKE JOKYMEHTAIIH]je

Ob6pana crpyrameM
KopuIhemeM

MpUMeBYje HUKIyCe y3AYKHOT U
IIOIIPEYHOT, CIIOJBALILET U

[ukmycu y31y>KHOT U MONPEYHOT,
CIIOJBAILET U YHYTPALIHET




CTaHJApIHUX ITUKITyca

YHYTpAIIkET CTpyrama
pUMERYje IUKITyCce pe3arma HaBoja
(cTioJbalImer U YHYTPAIIkET, JIEBOT U
JICCHOT, Ca jeIHUM M BHIIIC [TOYETAKA,

MWIMHIPUYHUX U KOHYCHUX HAaBOja)
MpUMEbYje IUKIIYCE ycelamba
XKJbeOOBa

MpUMeYje IUKITyce 3a0yIBama,
Oy1iema, MpOIIMPUBaba, Pa3BpTamba,
YIIYIITamka, ype3uBama U Hape3uBamba
HaBoja.

CTpyTama
[uxmycu pe3ama HaBoja
(cTIOJBaAIIbET M YHYTPAIIHET, JIEBOT
U JIECHOT, Ca JeTHIM U BUILIE
noyeTaka, MIINHIPUIHUX U
KOHYCHHUX HaBoOja).

[Mukinycu yceuama xkJbe00Ba.
[uxnycu 3a0ymmBama, Oymiemna,
NPOIIMPHUBAKA, Pa3BPTamba,
YIIyIITamka, ype3uBama u
Hape3rBama HaBoja.

H3paga nporpama

npuMemYyje o0paay CTpyramem

[Tpumena normnporpama.

KopuIThemem kopuiihemeM moanporpama [Tpumepu ornpaBIaHOCTH IPUMEHE
MOATIporpama porpamupa u3paay paaHux npeaMeTa HOTIpOrpama y rJiaBHOM Iporpamy.
U IIPUNIPEMA KOMIUIETHY TEXHUYKO
TEXHOJIOIIKY JOKYMEHTALN]Y
IIpuIpeMa IJiad nogcuiaBamkba MallliHe
W3pana pagaux nogemasa mapamerpe CNC marmae 3a W3zpana pagaux npenmera Ha KY
npeaMeTa Ha paj nmpeMa rnporpamy. CTpYyTY.
KOMITjyTEePCKU MIpPUIIPEMa U MOJICIIaBa MaraliH ajxara. Mepeme 1 KOHTPOJTUCAIbE.
YIIpaBIbAHAM obpahyje obpamak mpema nporpamy. KopngHja nporpama (o motpedn).
CTPYrOBHMA MpOBEpaBa M3rJie/a U TUMEH3Hje VYTHIIaj Ha KOPEKIIMje Pe3HUX ajnara

oOpaTka.

BpIIIU CTAJTHY/TIOBPEMEHY KOHTPOIY y
TOKY 0o0Opaje.

BpILIK KOPEKIUjy TIapameTapa Ha
OCHOBY yTBph)eHEe HEPaBUITHOCTH.
KOHTPOJIUIIIC KBAUTET OOpaTKa.
IIOITYH-aBa PaJHU HAJIOT

y IHJbY OCTBAPUBAa ONTHUMATHHIX
JMMCH3H]ja PAJIHOT JIelia.
IlonymwaBame panne
JIOKyMEHTaIH]e.

bnoxk nacrasa |

KOPUCTH NIPOJEKTOBaE TEXHOJIOTH]e
y3 nomoh CAD/CAM nporpaMckux
nakeTa.

u3palyje moTpedHy TeXHUIKO-
TEXHOJIOLIKY JJOKYMEHTALU]y 32
oOpany Ha KV ctpyry kopucrehu
MoJiesie KOHKPETHUX CTaHAapAHUX U
HECTaHIApAHUX MAIIMHCKUX JIEJI0BA
uzpahyje nenose Ha KY ctpyry Ha
OCHOBY T'€HEPHCAHHX Iporpama
no3Haje ynpassbambe CNC MammmHoM
nomohy DNC-a.

[IpojekToBame TEXHOJIOTH]E Y3
nomoh CAD/CAM codTaepa.
Jedunucame reomerpuje pagHor
koMmazaa y CAD nporpamckom
HaKeTy.

VYno3HaBame ca BpcTama oopajne
koje omoryhasa CAM nporpamcku
TaKerT.

[Tpey3umame reoMeTpHjCcKu
nepunucanux monena y CAM
IPOTrPaMCKH MaKeT - MOTYI.
Hedpunucame texnonoruje y CAM
IPOTPaMCKOM ITaKeTy.

W3pana TexHoomKe JOKYMEHTAIIN]e
nomohy CAM nporpaMcKor nakera.
[IpeBoheme n3BopHor koaa y G-koj
ylpaBJbayukKe jeMHHULIE.

N3pana pagHor aena no mporpamy
nobujernm nomohy CAM
IPOTPAMCKOM ITAKETY - MOJIYITY.

OO6pana rimogameM Ha
KOMIIjyT€PCKU
yIpaBJbaHUM
00paHUM CHCTEMUMA
u ynpassbambe CNC
TJI0TaTAIIaMa

00jacHM MOJIENTy KOMITjYTepCKU
yIpaBJbaHUX TIIOIATHIA

HaBe/Ie TJIaBHE JICTIOBE KOMITjYTePCKU
yIpaBJbaHUX TIIOIATHIA

pa3iiuKyje MOrOHCKE CUCTEME 3a
TJIaBHA ¥ TTOMONHA KpeTama

[Tonena KOMITjyTepCKH yIpaBJbaHUX
[JIOJIaJIMLIA, TJIaBHU JIETIOBU.
IToroHcku cucremu 3a rilaBHa U
momohHa Kp€Tama, MCpHHU CUCTEMMU.
VYnpaBspauka jeAMHUIA MAIIMHE.
TacraTypa MamuHe




pasNuKyje MEepHE CUCTEME
KOMITjYTepCKHU YIPaBJhaHUX TIIOIAJTHIIA
KOPHCTH YIPaBJbadyKy jeIUHUILY
KOPHCTH TaCTaTypy MallluHE
pa3MKyje HaYMHE paja yIpaBjbauke
jenunuiie (py4yHu, ayTOMaTCKH,
WHKPEMEHTAJIHU, peepeHTHa TaukKa,
pan VJ (ynpaBibauka jeAMHUIIA) Y
Mehymemopuju...)

BpILIM TIOMEpAkE HOcaya ajara y
MPaBILy [OjeIMHUX 0Ca JIO YHAIPe.
3aJaTe BPeIHOCTH KOPUIITNEHEM CBUX
HauuHa paaa YJ.

perynuie 6poj obpraja

perymnuine Op3uHy Kopaka

BpILU U3MEHY ajara
YKJbY4yje/UCKIbYUY]j€ CPEIICTBO 3a
xJyaheme

Mepe 3amture Ha paxy

Hauwnnu pama yrpaBibauke jeIUHUIIC
(pyuHH, ayTOMATCKH,
WHKpPEMEHTAITHH, pepepeHTHa Tauka,
pan Y] y mehy memopuju...)
[Tomepame HOCaya anaTa y mpaBILy
MOjeIMHUX OCa JI0 YHAIPEl 3a1aTe
BPETHOCTH KOPUIITNEHEM CBUX
HauynHa pajga Y.

Perymucame 6poja oOpraja u
KOpaka, i3MeHa aJjiata,
YKJbYUYHBabE/UCKIbYUNBAHE
cpezncTBa 3a xnaheme.

I'noname
Kopuiihemem
JMHEAPHOT U KPYKHOT
KpeTama

MpeJHaMEIITa aJlaT BaH MaIlInHE
[0CTaBJba ajaT Ha MalluHe
neUHUIIEe KOPEKIUje Pe3HHUX ajlaTa
YHOCH U3MEPEHUX KOPEKLK]je anaTa y
MEMOPH]jY KOpPEKIIHja ajara
KOPUCTH JIp’Kaye U CUCTEMeE AprKaya
pe3HUX anaTa

KOPUCTH JIp’Kaye U CUCTEMeE AprKaya
CTE3HMX ajlaTa

n3palyyje TeXHUIKO TEXHOJIOMIKY
JOKYMEHTAIHjy

YHOCH IIPOTpaM y YIpaBJbauKy
jenunuiy (YJ) mammne

TECTHpa Mporpam

W3BOJM Ipoliec 00pajie II0IamkeM
paanux npeameta 2D u 2,5D
KopuihemeM JTMHEApHOT KpeTama y
Pa3IMYUTHM TIPABIIMA.

U3BOJM Ipoliec 00pajie II0IakeM
paanux npeameta 2D u 2,5D
KopuhemeM KpyKHOT KpeTamba y
Pa3IMYNTHM TIPABIIMA.

BPILU MEPEHE U KOHTPOIUCABE
u3panKa

BpILIM KOpEKIHja porpama — 1o
notpedu

pUMEYje TIOMPEYHO U Y3AYKHO
CTpyTrame MWINHAPUIHAX U KOHHYHUX
MOBPIIMHA Ca PAJNjYCOM U
3a00JbeHIMa, HABOJEM U KOHTYPHO
cTpyrame (JInHeapHa U KpyKHa
HWHTEPIIOJIalNja)

BPILU U3Pay PAaAHUX MpeIMETa
KopHuihemeM YKJbYydeHe KOpeKIje
MOJTYIIPEYHHKA III0/1a1a.

MPaBH KOMIUIETHY TEXHHYKO
TEXHOJIOIIKY JOKYMEHTAIH]y

[Ipennamernirame anara BaH MalllliHe
U TOCTABJbALE ajlaTa Ha MALIMHU.
Jedunucame Kopeknuja pe3Hnux
ajaTta.

YHoueme KOpeKIrje pe3HuX aiara.
JpXauu ¥ cUCTEMHU Jip)Kaya ajaTa.
N3paga koMILIETHE TEXHUYKO
TEXHOJIOIIKE TOKyMEHTaluje U
YHOLIEHE Iporpama y YJ
Tectupame nporpama

W3pana pagHuX MpeaMeTa, Mepeme
¥ KOHTPOJIMCAEhE, KOPEKIIN]a
porpama - yClIIOBHO

OObpana rinogameM pajHUX
npeamera 2D u 2,5D xopuihemem
JMHEapHOT KpeTama y pa3IndiuTUM
paBLUMa.

OObpana rinogameM pajHUX
npeamera 2D u 2,5D xopuihemem
KPYXXHOT KpeTama y Pa3sInIuTUM
npaBLUMa.

W3pana pagaux npeamera
KopuuthemeM Kopekiuje
MOJIyTIpEYHMKA II10/ala.

W3pana KoMIIJIeTHE TEXHUYKO
TEXHOJIOIIKE JJOKyMEHTAITH]e.




OO6pana riogameM
Kopuiihemem
CTaHIAPJIHHX IHUKITyca

pUMemYyje IUKIyce 3a0yIINBamba,
Oyliema, yimymTama, IpOCTPyTruBama,
MPOILINPUBAKA, yPE3UBambha U
Hape3MBama HaBoja

porpamMmpa HUKIyce U3paje yemna,
XKJbeOoBa.

mporpaMupa meme Oyniema Ha JINHU]H,
JMHHUjaMa u KPYKHHIIH.

pUMEbYje y IPOTpaMHupamy [HKITyCe
IJI0/1atha KOHTYPa U OCTPBA.

[Muxnycu 3a0ymmBama, Oyiiemna,
VIIyIITamka, TPOCTPYrHUBamba,
NPOIIMPHUBAKHA, YPE3UBabHA U
Hape3uBama HaBoja.

[ukmycu obpaze yerna.

LuKiTycH KOHTYPHOT TJI0/1ambha.
[Muknycu rioaama xKbeO0Ba.
[Huxmycu meme Oyiiema (Ha JIUHHJH,
JMHHAjaMa U KPYKHHIIH).

[uknycu riiogama ocTpsa.

[IpojexToBame
TEXHOJIOTH]E

KOMIT] yTEPCKH
yIpaB/baHUX MaIIHHA
y3 nomoh CAD/CAM
cucreMa

pUMeBYje 00pary rioJamemM
KopuihemeM noAnporpama
IporpamMmpa u3paay pajHux MpeaMeTa
MpUIpeMa KOMIUIETHY TEXHUUYKO
TEXHOJIOWIKY JOKYMEHTAIH]y
MpHUIpeMa IUIaH No/elIaBakba MallinHe
KOPHCTH MPOjEKTOBAE TEXHOJIOTH]E
y3 nomoh CAD/CAM mnporpaMckux
MaKeTa.

u3palyyje moTpeOHy TeXHHUYKO-
TEXHOJIOUIKY TOKYMEHTAIIH]y 3a
obpany Ha KY rnoganuiu kopucrehu
MoJIesie KOHKPETHUX CTaHAApAHUX U
HECTaHJapJAHUX MAIIMHCKUX JIEJI0Ba
u3pahyje nenose Ha KY rmonmanumm,
KY nacepy, 3/] mrammnayy... Ha
OCHOBY T'€HEPUCAHHX Mporpama
no3Haje ynpassbakbe CNC MaminHoM
nomohy DNC-a.

IIpumeHna noanporpama.

ITpumepu onpaBraHOCTH IPUMEHE
NOTIpOrpama y rliaBHOM IIporpamy.
W3pana pagHux npeamera u
KOMIIJIETHA TEXHUYKO TEXHOJIOIIKA
JIOKyMEHTaIIH]a.

IInan noxemasama MallIMHE.
[IpojekToBame TEXHOJIOTH]E Y3
nomoh CAD/CAM codraepa.
Jedunucame reoMeTpuje paaHor
komazaa y CAD nporpamckom
HaKeTy.

Yno3HaBame ca Bpcrama oopase
koje omoryhasa CAM nporpamcku
MaKerT.

[Tpey3umame reoMeTpujcKu
nepuancannx mojaenay CAM
POTrPaMCKH MAKeT - MOJTY.
Hedunucame texnonoruje y CAM
IPOTPaMCKOM ITaKeTy.

N3pana TexHoomKe JOKYMEHTAIIH]e
nomohy CAM nporpaMckor nakera.
[TpeBoheme n3BopHor Koma y G-kox
ylpaBJbayuke jeAMHHULIE.

N3pana panaux nenosa Ha KY
rnoganuuu, KY nacepy, 3/1
mITammnavy... o nporpamy
nobujenum nomohy CAM
IPOTPaMCKOM IAKETY - MOJYIY.

bnok wacrtasa Il

u3palyje KOMIJIETHY TEXHUYKO
TEXHOJIONIKY JOKYMEHTAIH]y
uspalhyje panHe npeamMera Ha
KOMITjyTePCKH YIIPaBJbaHUM
ryolanuuama

M3BPIIHA OPTaHU3AIN]Y KOHTPOJIE
KBaJIUTETA Y Pa3IHUUTHM
MIPOU3BOIHUM TIPOIIECUMa

00jacHM CTONPOLEHTHY, CTaTUCTUUKY
KOHTPOJTy KBAJIUTETA

U3BpIIN U300p CUCTEMa KOHTPOJIe
KBaJIUTETa

M03Haje 3Hayaj CiIy)x0e KBaJIUTeTa U
HEHY TIOBE3aHOCT Ca OCTAINM

¢GyHKIMjamMa

W3pana KOMITJIETHE TEXHUYKO
TEXHOJIOIIKE JJOKyMEHTAITH]e
W3pana pagHux mpeameTa Ha
KOMIT) yTEPCKU YIPaBJbaHUM
riofanuamMa

OO6nmm opraHu3aiije KOHTPoJIe
KBAJIUTETA Y Pa3IUIUTHM
MIPOM3BOTHUM TTPOIIECUMA
CrompoIieHTHA U CTaTUCTUYKA
KOHTpPOJIa KBATUTETA
CraTucTruka KOHTpOJIa
MIPOM3BOIHOT TpoIieca
[Ipey3uMHa cTaTHCTUYKA KOHTPOJIA
Y KapaKTepUCTUYHE KPUBE ca
MJIaHOBUMA TIpHjeMa




 HaBeJe 3aJaTKe CIIy)XK0e KOHTpoJIe » UM300p cucrema KOHTpOJIE KBAIUTETA
KBaJIUTETA e 3anany v 3Hauaj cayx0e KBAIUTETa
U HEHA TIOBE3aHOCT Ca OCTAINM
dbyHKIIMjama

o OpranuszanoHu 00JIUIN KOHTPOJIE
KBaJMTETA y peay3ehnma

o 3aganu ciayx0e KOHTPOJIE KBAJIUTETA

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA

Ha nmouetky cBakor MojyJia yueHHKE yIIO3HATH Ca IUJbEBUMA U KCXOMMa HACTABE, OJJHOCHO yucHa,
IJIaHOM paJa U HAYMHHUMa OLICHUBAbA.

[Ipenmer ce peanusyje Kpo3 BexOe y pauyHaApCKOM KaOWHETY, PaJlMOHUIIH, TPOU3BOTHOM MTOTOHY.
[IpunukoMm ocTBapuBama rporpama oJIeJbeme ce eI Ha rpyme 10 10 yueHuka.

VY ToKy peanu3aliyje MoJIyjia OCIIOHUTH CE Ha MpeI3Hamka YIeHUKa U3 MEpEemha U KOHTPOJIE KBAJIHUTETA,
MOJICIIUPakba MAITMHCKKUX eJIEMEHATa M KOHCTPYKIIHM]ja, TEXHOJIOTH]E 332 KOMITjYTePCKH YIIpaB/baHEe MaIlIUHE,
porpaMupama 3a KOMITjYTePCKH YIpaBJbaHe MalinHe. HacTaBHUK npunpema norpeOHe eJIeMEHTeE 3a BexOy,
JIEMOHCTPHPA pajl Ha pauyHapy, JEMOHCTpUpPA paJl ca MEPHUM HHCTPYMEHTHMA, 00jalllibaBa MOCTYIAK
Mepema U KOHTPOJIUCamka Ie(hUHUCAH TEXHOJIOIIKUM ITOCTYITIKOM, TIPaTH paJl yYCHUKA Ha PaJIHOM MECTY H
yKa3yje Ha rPEelIKe MPH pamy.

Panne 3anaTke Be3uBaTH 32 KOHKPETHY MAIIMHCKY TPAKCY.

N360p MeTona 1 o0KKa paja 3a CBaku MOy ojipeljyje HaCTaBHUK y 3aBUCHOCTH O] HACTABHHX CaJpiKaja,
CIOCOOHOCTH M TIOoTpeda yUeHUKa, MaTepUjalHUX U APYrux ycinoBa. Kopuctutu BepOanHe meroze (Merona
YCMEHOT HM3JIarama M JIUjalIoNIKka MET0/1a), METOJIE IEMOHCTPAIH]je, TeKCTYIHO-UIYCTPATHBHE METOJIC,
METO/Ie IPOjeKTHHX 3ajataka. [Ipemioxkenn o0mIm pajia cy GpoHTaIHH, paj y TPYIH, paj y mapy,
WHIMBUYaITHU PaI.

YKo0/1MKO ce nporpam peajausyje y ckiaaay ca 3aKkoHOM 0 1yaJJHOM 00pa30oBamy NOTPeOHO je J1a IKOoJIa U
N0CJI0/ABALl A€TaJbHO UCILIAHUPAJy M YTBPJE MECTO U HaYMH pealu3alnje UCX0/1a, U YHeCy UX y IUIaH
peanu3zanyje yuema kpo3 paa. Ilpenopyka je na ce yueme Kpo3 paj peanusyje IpUMEHOM CaBpEMEHe
padyHapcKe onpeMe U oJropapajyhux KoMIjyTepckux mporpama.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHElbUBAIBE YYEHUKA

Y HacTaBM OpHMjEHTHCAHO] Ka JIOCTH3amkby UCXOJa MpaTe ce U BPEIHY]y MPOLeC HACTAaBE U yUYeHa,
nocturayha ydeHuka (MpoJyKTH ydera) U CONCTBEeHU paJl. HacTraBHUK Tpeba KOHTUHYHPAHO Jia IpaTH
Halpe/ak yuyeHHKa, KOjU ce OrJie[la y HAUMHY Ha KOjU YYEHHIIM NapTUIMIINPA]y, KaKO MPUKYIJba]y MOIATKE,
KaKo apryMeHTy]y, €BaJynupajy, JOKYMEeHTY]y UTH. Jla Ou BpeqHOBame 6110 00jeKTUBHO U 'y QYHKIIUjU
yuema, HOTpeOHO je YCKIaJUTH HUBOE UCXO0/1a U HAaUWHE OLICHHUBAbA.

CyMaTuBHO OLICHUBAKE j€ BPETHOBAKE MOCTUTHYha yueHHKa Ha Kpajy CBaKke peau30BaHe TeMe.
CymaruBHe o1ieHe ce 100Hujajy U3 KOHTPOJIHUX WM MUCMEHUX pajioBa, IlaHa Mepema (MEPHUX JIUCTH),
JTHEBHMKA paJia, TECTOBA, YCMEHOT UCIIUTUBAKa, CAMOCTATHUX WM TPYIHUX PaJoBa YUEHUKA.

VY ¢opmaTuBHOM BpeHOBaWkY HACTABHUK OM Tpebao J1a MpOMOBHILIE TPYITHH JIUjalIor, 1a KOPUCTU MHUTamka
na OM reHepucao 1nojaTke u3 haukux ujeja, anu U J1a MOMOTrHe pa3Boj haukux uzaeja, 1aje yueHuumuma
noBpaTHe HHpOpMalije, a moBpaTHe HH(opMaIuje Jo01jeHe o]l YYeHHKa KOPUCTH Ja MPUIIaroin
noJy4aBame, 0Xpabpyje ydeHHKe Jja OlleYjy KBAJUTET CBOT paja. M300p nHCTpyMeHTa 3a (OpMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BpeaHYje.

YKo14KO ce mporpam peaju3yje y cKJIaay ca 3aKoHOM 0 AyaJTHOM 00pa30Bamby HACTABHUK /MHCTPYKTOP
IIpOBEpaBa Jia JiM je MOCII0/1aBall U3BPIINO MPOLIEHY PU3MKA HAa PaTHOM MECTY Ha KOMe pajie MJIaJu U Ja Jiu
j€ U3BeO0 YBOJHY 00YKY MJIauX 0 0€30€THOCTH U 3/IpaBJby Ha paiy.




Hasus npeamera:

AYTOMATHU3ALINJA TPOU3BOAIBLE U ®JIEKCUBUJITHU

TEXHOJIOIKU CUCTEMH
lNogummsu poun Teopuja: 62 BexOe: 0 IIPaKTUYHA 610k HacTaBa:0
9acoBa: HacraBa:(
Paspen: YeTBPTH

[nsbeBu yuemwa:

— Cruuame 3Hamba 0 HAMEHH U CTPYKTYpU CaBPEMEHHMX ayTOMATU30BAaHUX U
(hICKCUOMITHUX TEXHOJIOMIKUX CUCTEMA
— Ocnoco6baBame 3a MPUMEHY IIPOU3BOIHUX CHUCTEMA Y YCIOBUMA U3MEHE

MIPOM3BOJIHOT ITporpama

ncxoan
TEMA ITo 3aBpuieTKy Teme yueHuKk he 6utu KJbYYHU I[TIOJMOBU CAIP)KAJA
y CTamy Ja:
o neduHHIIC yIPaBIbAkbE U CUCTEM VYrpaBibame U CUCTEM yIIPaBIbatbha
yIIpaBJbama OTBOpEHHU U 3aTBOPEHU CHCTEM
+ 00jacHU OTBOPEHH U 3aTBOPCHU yIIpaBJbamba
CHCTEM YIpaBJbamba AHAJIOTHYU U IUTUTAITHA CUCTEMHU
¢ Da3JHKYyje aHAJIOTHE U JUTHTATHE [Tporpamcko ynpaBsbame
cucreme Pauynapu (Ctpykrypa (hardware) u
o 00jacHU MPOTPAMCKO yIPaBIbAE noruka (software)
« 00jacHU ynory padyHapa, [Ipunnun pana padyHapa
crpykrypy (hardware) u oruky KomyHnunupame ca pagyHapoMm
(software) ITojam nporpama
 00jacHU NMPHUHIMII Paga pauyHapa Jloruka nporpaMuparma
o KOMYHHUIHpA Ca padyyHapOM [lonena TEXHOJIOMIKMX CHCTEMA
« 00jacHHU I0jaM mporpama [usbeBu ayTomaTH3aiuje
o 00jacHU JIOTUKY MTpOrpaMHparmba AyTomatn3zoBaHu 00paIHU CUCTEMH:
Ayromaruzanuja  HaBeJIe MOJETY TEXHOJIOUIKIX KOMIIjyTepCKH yIIpaBJbaHU 00paJHH

nmpouneca TCXHOJIOMKOr
CHUCTCMa

cucreMa

o HaBeJle IINJbEBE AyTOMATHU3AIIH]E

¢ HaBeJIe TOJIeNTy ayTOMAaTH30BaHUX
o0pa HHUX cucTeMa

o 00jacHU ayTOMAaTH30BaHU 0OpaTHU
CHCTEM 3a MaJIOCEPHUjCKy U
CEPH]CKY TIPOU3ZBOY

e OIMIIE ayTOMAaTU30BaHe 0OpaHe
CHCTEME 3a BEJIUKOCEPUJCKY U
MacoOBHY ITPOU3BOY

e ornuie oOpajHe CUCTEME ca
aIaITUBHUM YTIPaBJbalbeM

CHCTEMH U HbUXOBa IPHMEHA Y
3aBHCHOCTH O] BEJIMYMHE CEpHje,
Pa3HOBPCHOCTH MTPOU3BOIHE H
CJIO’KEHOCTH 00pajika
AyToMaTH30BaHU O0paHU CUCTEMH 32
MaJIOCEPHjCKY M CEPUJCKY MPOU3BO/IIbY:
AyToMaTHU30BaHU 00paHU CUCTEMH 32
BEJIMKOCEPHU)CKY U MacOBHY
MIPOU3BO/IHY:

-OIIIITE TOCTABKE;

-CTeIMjaTHe aJlaTHEe MAaIlIUHE;
-TpaHcdep ITuHMje

OO6panHu cUCTeMH ca aallTUBHUM

DrexcnOuHN
TEXHOJOIIKHA CUCTEM

YTIPaBJbabEM:
-To/iesia CucTeMa
- IpUMeHa
o 00jacHu pa3nuky usmelhy Qukcue ®dukcHa u prekcudmHa
U QIiekcuOUIIHe ayToOMaTH3alHje ayToMaTH3aIuja

e HaBeJe Pa3JIMKe HWKET W BUIIET
HUBOA (IIEKCUOMITHOCTH
TEXHOJIOIIKOT CHCTEMa

o oO0jacHM mojaM (hieKCHOMIHOT
TEXHOJIOIIKOT CHCTEMA

o HAaBeJIE eIEMEHTE CTPYKTYpE
(baeKCUOUITHOT TEXHOJIOIIKOT
cucreMa

o 00jacHU HA4YMH paJia ¥ eJIeMEHTe

Crenenn QIeKCUOMITHOCTH
TEXHOJIOIIKOT CHCcTeMa
OnexCHONITHA TEXHOJIOUIKH CHCTEM
Enementu crpykrype ¢uekcuOmiHor
TEXHOJIOIIKOT CHCTEMa
dnexcubuinHa npousBoaHa henuja
(cTpyKTypa, HaUMH pajaa)
VYnpassbame hraecKHOnIHOM
pou3BoIHOM henrjom




¢nekcubuHe npousBoane henuje
00jacHM HA4YMH yIIPaBJbamba
(hIeKCUOUITHOM TTPOU3BOTHOM
henujom

00jacHM HA4MH pajia U eeMEHTE
(baexcuOuITHE TPOU3BOIHE JIMHHU]E
00jacHM HAYMH YIpaBJbamba y
(b1eKCMOUITHOM TEXHOJIOIIKOM
cuctemy (npumena CIM -a)
o0jacHH cnenu(pUIHOCTH
MIPOjeKTOBamba (HICKCUOMITHOT
TEXHOJIOIIKOT crcTeMa (mpuMeHa
CAD/CAM -a)

HaBeJle MPEAHOCTH (HIEKCUOMITHOT
TEXHOJIOIIKOT CHCTEMa Y OJJHOCY
Ha (PUKCHU TEXHOJOUIKOT CUCTEM

®dnexcnOuIHA TPOU3BOIHA JTMHH]A
(cTpyKTYypa, HaUWH pajaa)

Pauynapcku mHTErpricaHa mporu3BOIHba
(CIM)

Ynotpeba pauyHapa y MpojeKTOBABY U
MIPOU3BOBH Y (PIIeKCHOMITHOM
texHonomkoM cucremy (CAD/CAM)
[Ipeanoctu durekcudmIHOT
TEXHOJIOIIKOT CHCTEMa Y OAHOCY Ha
(PMKCHH TEXHOJIOIIKU CHCTEM
(TuTaHMpame MPOU3BOILE, Boheme
3aJMxa rOTOBUX IPOM3BOJA, TPOTOK U
JOCTYITHOCT HH(OpMaIHja, JOHOUICHE
OJIITyKa)

Kowmmjyrepcku
yIIpaBJbaHe MAIIHHE U
pobotu y ®TC

objacHu y 4yemy ce oriieqa
(bIeKCHOMITHOCT KOMITjYTEPCKU
yIpaBJbaHE MaIInHE

o0jacHu yiory oOpagHHX IIeHTapa
¥ MaHUTTyJaluOHKX ypehaja y
¢bexcnbuHoj ayroMaTH3aluju
objacHu ynory po0oTa u
pOOOTCKUX cUCTEMA y
(braexCUOUITHUM TEXHOJIOIIKUM
cucTeMuMa

HaBeJIe MMOCIIOBE KOjU ce 00aBibajy
pUMEHOM poboTa

DneKCHOMITHOCT KOMITjyTepCKU
yhpaBJbaHe MaliuHe (MOTyhHOCT
00pajie pa3IMuUTUX PAJHUX KOMaJa
Ka0 U BpILIEHAa Pa3INIUTUX 00paia Ha
JEIHOM paJIHOM KOMaJy)

OOpaanu LeHTpH

Manunynanuonu ypehaju 3a 3ameny
ayaTa

Maranunu anara

Po6otu 1 poboTCKH cucTeMu
MoOuIHI MaHUITYIAIMOHH POOOTH
VYiora poboTa y QuiekCHOUITHIM
TEXHOJIOIIKAM CHCTEMHMA (TIPEHOC
MaTepHjaia, OTCIyKHUBambe MaIllnHa,
MOHTAaKa, KOHTPOJIA)

Cucrtemu 3a KOHTPOILY
U TPAHCIIOPT Y
(1ekcnOUITHO]
ayToMaTH3auju

HaBele MOTOJHOCTH
ayTOMAaTU30BaHE KOHTPOJIE Y
(riekcnOMIIHO] ayTOMaTH3aIjH
OTIHIIIE PA3JIMIUTE IPUCTYIIE
KOHTPOJIM PaJHOT Tpoleca y
(b1excubuIIHOj ayToMaTH3aluju
HaBeJIe BPCTE TPAHCIOPTHUX
cucreMa y QJIeKCHOMITHO]
ayToMaTH3aIuju

OTIHIIIE HAYWH PaJla ayTOMATCKH
BOEHHMX BO3MJIA

OTIMIIIE HAYMH pajia KOJIHIA ca
COIICTBEHUM CHUCTEMOM
HABUTAIIH]e

00jacHM yJoTy ayTomaTHh3aIluje
MIPH CKIIAJUINTEHY

AyTomaTu3oBaHa KOHTpoJa (TauHOCT,
Op3uHa Mepema, 00pajia u MpuKas
pesynrata, ykianame y cucrem CIM)
IIpucTynu y KOHTpOJIN pasHe
ornepanyje (KOHTpoJia y TOKY caMor
IpolLeca, HaKOH 3aBpIIEHE JeTMMUYHE
o0pajie, HaKOH 3aBpIlIETKA pajHe
omeparuje)

TpaHCIIOPTHU CUCTEMH Y
(bexcubuIHOj ayToMaTH3aluju
Omniure KapakTEPUCTUKE U NOJENA
TPaHCIIOPTHUX CHCTEMA
TpancnoptHa Konauna

AyTtomarcku Bol)eHa Bo3uIIa

Komnwniia ca conncTBEHUM CHCTEMOM
HABUTAIIH]e

AyToMaru3zanuja CKJIaAUILITeHha
Pauynapcko Boheme eBueHIIN]E
CKJIQJMIITA




YIOYTCTBO 3A JTUJAKTUYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA

Ha moueTky cBake TeMe y4eHHKE YIIO3HATH Ca [IMJbeBUMA M UCXO/IMMA, TUTAHOM pajia ¥ HAYnHUMA
ollekUBama. Teoprjcka HacTaBa MpeMeTa ce peannsyje y YYHOHHIIM [TPU YeMy Ce OJICJbeH-¢ HE JCTU Ha
rpyre.

[Ipenopydenu Opoj yacosa 1o Temama je cienehu:

e AyroMaTHu3alyja mpoieca TexHojomkor cucrema (18 yacosa)

o duexkcrOWITHN TEXHOJOMKHU cucTeM (20 yacoBa)

e Kowmmnjyrepcku ympasibane mamune u podotu y @TC (16 yacora)

e Cucremu 3a KOHTPOILY U TPAHCHOPT y (hiekcnOniHoj ayromaruszanuju (8 yacoa)

[Mpunukom peanuzaiyje TeMa OCIOHUTH CE Ha MPeA3Haka YUCHHKA U3 TEXHOJIOTH]E 38 KOMII]YTePCKH
yIpaBJbaHe MAIlHE, IPOjeKTOBAmba TEXHOJIOMKUX cucTeMa. M300p MeTosia 1 00inKa pajia 3a CBaky TeMy
onpehyje HacTaBHUK y 3aBUCHOCTHU OJ1 HACTABHUX Ca/IpXKaja, CIOCOOHOCTH U MOTpeda yueHUKa,
MaTepHjalTHUX U Ipyrux yciaosa. Kopuctutu BepbamHe MeToze (MeTo1a yCMEHOT U3Jlarama U JHjajioniKa
METO/1a), METOJIE IEMOHCTpAIlH]je, TEKCTYalTHO-WIyCTpaTuBHE MeToze. [Ipeaioxkenu o0aumm pajga cy
(bpoHTaTHH, pajl y TPYIH, Py Mapy, HHIUBUAYAIHU Pajl.

YIOYTCTBO 3A POPMATUBHO U CYMATHUBHO OLHEILUBAIBE YYEHUKA

VY HacTaBM OpPUJEHTHCAHO] Ka JOCTU3amby UCX0/1a IpaTe ce U BPEeJHY]y MPOLEC HACTABE U yUeHa,
nocturayha ydeHuka (IpoJyKTH yderwa) U CONcTBeHH paj. HactaBHUK Tpeba KOHTUHYHPAHO J1a IpaTH
Halpe/lak yueHHKa, KOjU ce orJiela y HAYMHY Ha KOjH YUYEHHIIM NapTULMIINPA]y, KAKO IPUKYIIba]y MOATKE,
KaKo apryMeHTyjy, eBalynupajy, J0OKyMeHTYjy UTa. Jla 61 BpeqHOBame 0110 00JeKTUBHO U Y (PYHKIIHJU
yuyema, HOTpeOHO je YCKIaIUTH HUBOE UCXO0/1a U HAaUHWHE OLICHHUBAbA.

CyMaTuBHO OLICHUBAE j€ BPEIHOBAKE NOCTUrHyha yueHHKa Ha Kpajy CBake peali30BaHe TEME.
CymaruBHe orieHe ce 100u1jajy U3 KOHTPOJIHHUX MM MMCMEHUX PaioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PaZioBa YYCHUKA. Y TIPOIIECY OICHHUBaba HACTaBe y OJIOKY MOXKEIJHHO je
KOPUCTHTH JHEBHUK pajia yIeHUKA.

VY ¢dopMaTuBHOM BpeJHOBaWkY HACTaBHUK OM TpeOaso Aa MPOMOBUIIE IPYIHU JANJaJIoT, 1a KOPUCTU MUTaba
na Ou reHepucao nojaTke U3 haukux ujaeja, ajy U 1a IOMOTHE pa3Boj haukux ujaeja, 1aje yueHUImma
noBpaTHe nHpopMaIyje, a HoBpaTHe HHPopMaIyje 1001jeHe 01 yIeHHKa KOPUCTH Ja MPUiIaroiu
nojayvyaBame, 0Xpaopyje yUeHHKE Ja OllehY]y KBAIUTET CBOT paja. M300p nunctpymenTa 3a GopmMaTUBHO
BpPEIHOBA-E 3aBUCH O] BPCTE aKTUBHOCTH KOja C€ BpEIHY]E.



Haszus npeamera: IPAKTUYHA HACTABA

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOTI PAJIA - OBJIMIIN U TPAJAIBE

V tabenama je MprUKa3aH TOJUIIBY (OHJ] YacoBa 3a CBAKU OOJIMK paja.

1.1. IPEMA IIJIAHY U ITIPOTPAMY HACTABE U YUEIbA!

HACTABA
PA3PE/] Teopujcka Besxbe [TpakTruHa Hacrapa y ITPAKCA YKVIIHO
HacTaBa HacTaBa 0JIOKY
I 0 0 140 60 0 200
I 0 0 140 30 0 170
lyxonuko ce mporpam peanusyje y “IIKOJICKOM CHCTEMY"
1.2. TIPEMA HACTABHOM ILIAHY U ITIPOT'PAMY —JIYAJIHO OBPA30OBAIbE?
HACTABA
VUEILE KPO3 | YUEBE
PA3SPEIl | Teopujcka [Ipaktuuyna | Hacrasa PAJT* KPO3 YKVITHO
Bexo6e -
HacTaBa HacTaBa y 00Ky (HacraBa y PAJl
OJI0KY)
I 0 0 140 60 0 0 200
I 0 0 0 0 30 140 170

2YKOJIMKO Ce MPOrpaM peainu3yje y CKIaay ca 3aKkOHOM O TyaTHOM 00pa30Bamby

* TlorpeOHO je a mKoJIa ¥ IMOCIOAaBall IeTajbHO UCIUTAHUPAjy U YTBPAC MECTO M HAYMH peaTh3aIlnje
UCX0/1a, M YHECY UX Yy IUIaH pealn3alnnje yuema Kpo3 paja

2. INJbEBU YUYEIbA:
e (CTHIamke OCHOBHUX 3HamWa M BELITHHA U3 00JIaCTH IPUMEHE Mepa 3allTUTE Ha Pajy

e (CTulamke OCHOBHHUX 3Hama M BEHITHHA O 00paau MaTepHjaia

HA3UB U TPAJAIBE MOAYJIA IPEJIMETA

Paspen: NpBH
Pen.o6 HA3MB MOAVYJIA Tpajame MomyIa
p (dacoBm)
1. | Mepe 3amTuTte Ha paay, MEpeme U KOHTPOJIUCAHE 12
2. | OupraBame 1 o0enexaBame, Typlujame, NPUOOp 3a CTE3ame U MPHUIPKaBAhE 22
3. | OOpaga OymiemeMm, MPOIIMPUBAKHE U YIYIITAHE 24
4. | Ceueme u ojicename, 00JMKOBakE JIMMOBA U NMpodua, Crajamke MaTepujaia 38
5. | Mexko nemibeme, 3aBapuBame, HOBPIINHCKA 3AIITUTA 44
6. | [IpousBoanu pax (010K mpakTuuHe HacTase) I 60
Paspen: Apyru
Pen.6 HA3UB MOJIVYJIA Tpajame Monyna
p (dacoBm)
1. Crpyrame 56
2. I'moname 56
3. bpymeme 28
4, [TpousBoauu pan (610K mpakTruHe HacTase) 11 30




HA3UB MOJVYJIA

NCxoaun
[To 3aBpmieTky Moaysa yueHuk he 6utu y
CTamy Ja:

KJbYUHU I[TOJMOBU CAJIPXKAJA

Mepe 3amTute Ha
pany, Mepeme U
KOHTPOJIMCAE

JIEMOHCTPHPA IOCTYIKE MEPEHa U
KOHTPOJINCAma: Ty)KUHCKUX Mepa, YIioBa,
M0JI0%Kaja U O0JINKA M XParaBOCTH

PYKYyj€ MEpHHUM ajlaTUMa, MPUuOOpoOM U
IIPEeMETOM pajia

pelaBa MoCcTaBJbEHE 33/1aTKe ITpeMa
TEXHUYKO-TEXHOJIOIIKO] JOKYMEHTAIIH]H
U3MEpH U KOHTPOJIHILE U3pagaK

MOIYHaBa MEPHY JIMCTY U OLICHbYje
BJIACTHUTH Pajl

IIPUMEHH MpaBHiIa Op>KaBama M YMIIhema
MaIllHe, ajara u npuoopa

KOPUCTH TEXHUYKOTEXHOJIOLIKY
JOKYMEHTAIHjy

KOPHCTH Mepe 3allITUTE Ha Paay

o Ilocrynak mepema u
KOHTPOJIMCamka AYKUHCKUX Mepa

o Ilocrynak mepema u
KOHTPOJIMCamka yIiioBa

o [IpaBibeme U3BeIITaja MEPHUX
JIUCTa KOHTPOJIE

o YyBame u ozpKaBame Mepuia

o Mepe 3amrure Ha pagy

OupraBame u
o0eexKaBame,
TypIHjambe,
npuOop 3a cTe3ame
U TIPUJIP)KaBAHE

onabepe mpuOOp 3a oLpTaBama U
o0ernexaBama

onabepe anaTt u npubop 3a CTe3ame U
MIPHUIPKABAHE

onabepe anat ¥ npudOp 3a TypIHjame
U3BeJe MOCTYIKE 00pajie: opTaBama U
o0enexxaBama

W3BE/Ie TIOCTYIIKE 00paje TypIIHjameM
JEMOHCTPHPA TMOCTYIIKE TYpIIHjamba
PaBHUX,00TUX, YHYTPAIIEBLUAX CIIOJbAITEBIX
MOBPIIMHA

M3BEJIE OIITPEHH-E ajlaTa 3a OLPTaBAbE,
o0elnexaBame

JEMOHCTPHPA TIOCTYIIKE CTE3ambha ’
pHUapKaBama 00paTKa

pelaBa IMocTaBJbeHE 3a/1aTKE TpemMa
TEXHUYKOTEXHOJIOIIKO] TOKYMEHTAIU]H
KOHTPOJIHIIIE H3PagaK

OLICHYj€ BIACTUTH paj

MIPUMEHH TTPaBWIIA OJIP)KaBarba U YHIINCHA
asaTa u mpudopa

KOPHUCTH TEXHHYKOTEXHOJIOIKY
JOKYMEHTAIH]y

o Mepe 3amture Ha pagy

« IIpubop 3a cre3ame u
MIPUIPKABAE

o OmpraBame u o0enexKaBame

o Cre3ame U npuapKaBame

o Omrpeme anata

o Typmnujame, BpcTe u mojaena
Typnuja

« M3pana pagHux mpenmMera

o Mepe 3amurure Ha pagy

O6pana OymiemeM,
MPOIIUPUBAKE U

YITYIITamke

nzabepe anat u npudop 3a

OylIeHe, IPOLINPUBALE HYTTYILTAkE
W3BOJM TIOCTYIKE OyIIeHha, MPOIINPHUBAHE
U YyIOyHITamke

M3BOJU OUITPEH-E PE3HOT ajara 3a
Oyiieme

KOPHCTH Mepe 3allITUTE Ha Pay

pellu MOCTaBJbEHE 33/1aTKE IpemMa
TEXHUYKO-TEXHOJIOMIKO] JJOKYMEHTAIN]!
M3MEpU U KOHTPOJIUIIE U3pasiak
MOITYhaBa MEPHY JIMCTY U OLICHYje
BJIACTUTH paj

KOPHUCTH TEXHUIKO-TEXHOJIOIIKY
JOKYMEHTAIH]y

o Mammne,anat u mpubdop 3a
Oyiieme

o bymeme,npommpuBame U
YIYLITakE

o OmTpeme pe3Hor aara 3a Oylieme

o U3pana pagnux npeamera

e Mepe 3amrute Ha pagy




IIPUMEHH MpaBHiia OApKaBama 1 YuIhema
MalluHe, ajiata u mpuoopa

Ceueme u
OJICeIIambe,
00JIMKOBame
JMMOBA U TIpoduIa,
criajame
MaTepujana

n3abepe MalInHy,aIaT u mpuodop 3a
MIOCTYTIKE CeUerha U O/IceIama

U3BOJIU OIITPEH-E PE3HOT AJIaTa 3a CEUCHE
U Oficeriame

M3BOAM TIOCTYIIKE HCIIPaBJbamba
Marepujajia

W3BOJIM CaBHjambe y TOIUIOM H XJIATHOM
CTalby pa3sHHX MaTepHjaia

M3BOJM MOCTYIAK Clajarba 3aKUBamba
M3BOJIH MTOCTYIAK CIIajarba BUjIUMa U
HaBpTKaMa

pelIr NOCTaBJbEHE 3a7aTKe IpeMa
TEXHUYKO-TEXHOJIOIIKO] JOKYMEHTAIIH]H
U3MEpH U KOHTPOJIHILE U3pagaK
MOIYHaBa MEPHY JIHCTY U OLICbYje
BJIACTHUTH Paj

MIPUMEHH MPaBHiIa OIp)KaBama M YHIIhema
MalHe, ajara u npuoopa

KOPHUCTH TEXHUYKO-TEXHOJIOIIKY
JOKYMEHTAIHjy

KOPHCTH MEpe 3alTUTE Ha PaIy

Marmune, anat u mpuOop 3a ceueme
U OJICeLIambe

Ceueme pyyHOM TECTEPOM
Ceueme pydyHOM EJIEKTPHYHOM
OpYCHITUIIOM U TECTEPOM
Ceveme MAaIMHCKUM TeCTEpaMa
Opxcename cexkaunma

OmTpeme pe3Hor anara 3a
oJICerame

Hcnpasspambe marepujaia
Ucnpassipame Tpaka, 1TMMOBa U
IIMIKACTUX MaTepHjasia
CaBujame y XJ1aIHOM HITU TOIIOM
CTamy

Crajame maTepujana

Crajame aenoBa BUjIIIMa
,HaBpTKaMma U YuBHjamMa

Anatu u npubopu 3a pa3aBOjUBE
CriojeBe

Bpcre 3akuBama. Anatu u
MaTepHjall 3a 3aKUBabE

W3pana pagHux npeamera ca
TEXHUYIKO-TEXHOJIOIIKOM
JOKYMEHTAIH]OM

Mepe 3a1tuTe Ha paay

Mexko nemibene,
3aBApUBALE,
MOBPILIUHCKA
3aIITUTA

o0jacHU MpUIIpeMy MaTepujaja U anara 3a
MEKO JIEMJbEHE

M3BOJM MOCTYIAK MEKOT JIEeMJbEHha
o0jacHM MpUIIpEMy MaTepHjajia U ajara 3a
3aBapHBambe

W3BOJM TIOCTYIAK EIEKTPOIYIHOT
3aBapHBamba

W3BOJIM TIOCTYTAK €IEKTPOOTIIOPHOT
3aBapHBamba

MOKa)Ke KaKo Ce BPIIH MPHUIIPEMa
MOBPIIMHE 32 3aIUTUTY O KOpO3Huje
M3BpIIM U300p NMOTpeOHUX anara ,mpudopa
U MaTepujaia

W3BE/Ie MOCTYIIAK MOBPIIMHCKE 3alITHTE
pelly MOCTaBJbEHE 3a/1aTKE IpemMa
TEXHUYKOTEXHOJIOUIKO] TOKYMEHTallUj1
W3MEpH U KOHTPOJIUIIE U3pasiaK
MOTTYHaBa MEPHY JIMCTY U OLICHY]e
BJIACTUTH pajl

KOPUCTH TEXHUYKOTEXHOJIOLIKY
JOKYMEHTAIHjy

IIPUMEHH MpaBUiia O/Ip>KaBama 1 YuIhema
anara u npudopa

KOPUCTH MEpe 3alITUTE Ha Paay U 3aIUTUTE
KHBOTHE CPEIIHE

Omnpema u Matepujai 3a MEKO
JIEMIbEHE

Meko nemibeme

N3pana pagaux npeamera
JIEMIBEHEM

Ompema u maTepujai 3a
3aBapUBambE

EnexrponydyHo 3aBapuBame
EnexkTpooTIopHo 3aBapuBame
N3pana pagaux npeamera
3aBapUBabHEM

Kopo3suja. Bpcre xoposuje
[Ipunpema noBpiIKHE 3a 3aIUTUTY
Bpcrte 0oja u nakoBa

Hanomeme 3aITUTHHX MpeBIaKa
Mepe 3amTute Ha pangy ,u Mepe
3aIITUTE )KUBOTHE CpPEe/INHE

[IpownsBoaHu pan
(610K mpakTHUHE
HacTase) |

HaImMui€e JHECBHUK IMMPAKTUYHEC HACTABC
JEMOHCTpHpA MOCTYIKE 00pajie
MpeaXoaHo oOpaheHuM MoayImMa

o H3pana cioxeHux pagHux

3ajaTaka o0yxBaheHHX MOJIYJIOM:
— Mepe 3amrure Ha paay, Mepeme




KOPHCTH MEpe 3aIlTUTE HA Paly
Jla pyKyje MallliHaMa, ajaTuma, mpudopom
Y TIPEIMETOM pajia

MPUMEHU MPOITUCAHE PEeXUME 00paje
peIlu MMOCTaBJbEHE 33/1aTKE TIpeMa
TEXHUYIKO-TEXHOJIOUIKO] JOKYMCHTAIIH]H
M3MEpHU ¥ KOHTPOJUIIIE U3PaTaK

MOITYhaBa MEPHY JIMCTY U OLICHYje
BJIACTUTH pas

IIPUMEHH MpaBHiIa OIp>KaBama M YMIIhema
MallliHe, anara u npuoopa

Y KOHTPOJIUCAHE

— OmpraBame u o0eneKaBame,
Typnujame, Mproop 3a cTe3ame
U TIPUIPIKABAHE

— OOpana OymiemeM U pe3ame
HaBoja

— Ceueme U oJicelambe,
OOnMKOBamE INMOBA U
npoduna, U Criajamke MaTepujaia

— Meko JieMIbee, 3aBapUBALE,
MOBPIIMHCKA 3aIITUTA

Crpyrame

JE€MOHCTpHpA MOCTYIKE CTPYTama
CTOJhAILUX MOBPIIMHA: (UHO CTPYTambe,
oJICellae, HapeLKUBaWbe, U3paja
METPUYKOT HaBOja HAPE3HUIIOM U
CTPYrapCKUM HOXeEM

JEMOHCTPHPA ITOCTYIKE CTPYTama
YHYTpAIlbUX MOBPUIMHA: [IUJIMHIAPUYHUX
MOBPIIIMHA, CTETICHACTHX MOBPIINHA,
XKJbeOOBa, YEOHUX MOBPILINHA , KOHYCA,
ype3uBame YHYTPALTHET METPHUKOT
HaBOja YPE3HUKOM U CTPYTapCKUM HOXKEM
JIEMOHCTPHPA IOCTYIKE YIYIITakha 1
pa3BpTama

HAIWIIE THEBHUK MPAKTHYHE HACTAaBE
KOPUCTH Mepe 3allITUTE Ha paay

pYKYyje MalnHama, ajgatuMma, mpuoopoM u
IIPEeMETOM pajia

MPUMEHH MIPOMTUCAHE PEeXUME 00pase
pellu MOCTaBJbEHE 3a/1aTKE IpemMa
TEXHUYKOTEXHOJIOUIKO] TOKYMEHTallU]j!
U3paau pagHy OpeaMeT HOCTYIIMa
CTpyrama: CHOJballbUX MOBPIINHA (PUHO
CTpyrame, OJICellabe, HapELKUBAE,
n3pasia METPUYKOT HaBOja HAPEIHUIIOM H
CTPYrapCKUM HOXEM), YHYTpAIIbUX
MOBpIIMHA ( WIMHAPUYHUX MOBPIINHA,
CTENEHACTUX MOBPIIKHA, )XJeOOBa,
YEOHHX MOBPILUHA , KOHYCa, ype3UBabhe
VHYTpaIIkber METPUYKOT HaBOja
YPE3HUKOM U CTPYrapCKUM HOXKEM) U
VIIYIITamka U pa3BpTama Ha OCHOBY
TEXHUYKOTEXHOJIOIIKE JOKYMEHTAIIH]e
W3MEPH U KOHTPOJIUIIE TTPUTIPEMAK,
oOpanak u u3pagax

onpeaun Mepy (100pa, 1opaaHa UiTH JIOIIa)
U3MepeHe MEpHE BEIMYMHE HA OCHOBY
TEXHUKO TEXHOJIOIIKE JOKYMEHTAIH]e
MOTTYHaBa MEPHY JIMCTY U OLICHY]e
BJIACTUTH pajl

IIPUMEHH MpaBHiIa O/ip>KaBama 1 Yuihema
MallliHe, ajlata u mpuoopa

o Ilocrynak ¢uHor crpyrama
CIIOJballIlbUX ITOBPIIHHA

o Ilocrynak oncenama

o IlocTynak HapelnKHBamwe HA CTPYTY

o Ilocrynak crpyrame usmely
munJjpakKa

o Ilocrynak u3paje croJbalmber
HaBOja HAPE3HUIIOM

o ITlocrynak u3pajae METPHYKOT
CTIOJhAIIHET HAaBOja CTPYTambeM

o Ilocrynak cTpyrame yHyTpallbux
MUWJIMHAPUYHUX IMOBPHIMHA

o Ilocrynak cTpyrame yHyTpaIlbUX
CTCIICHACTUX IMOBpUIMHA

o Ilocrynak cTpyrame yHyTpallbux
XKJbeOOBa

o Iloctynak cTpyrame yHyTpallbux
KOHYyCa

o Iloctynak oOpane yHyTpammux
YCOHUX MOBpPIIMHA

o IToctynak oOpazne ymymramem u
pa3BpTameM

o IlocTynak ype3uBame HaBoja
YPE3HUKOM

o ITocTynak n3pane METpUUKOT
YHYTpalIkher HaBOja CTPYTrapCKuM
HOXEM

o U3pana pagaux mpeamera

I'moname

JIEMOHCTpHpA MOCTYIKE 00pajie IioJama:
paBHUX MOBPILKHA, TOBPIIXHA O] YIJIOM,

« OOpana paBHHX NOBpIINHA
IIOBUIIICHE TAYHOCTHU




0TBOpAa, XKJbeOOBa

JEMOHCTPHpA MPUMEHY MTPOCTOT ITOICOHOT

armapara Ha IJI0OJamhe 0TBOPA, CIIOJhAIIHHX

U YHYTPAIIHHX jKJbe00Ba U CIOKCHUX

MOBpIIMHA

JIEMOHCTPHpA IMOCTYIKE 00pajie TI0ama

MWIMHAPUYHUX 3yMTYaHUKA

HAaIHIIE THEBHHUK MPAKTHYHE HACTABE

KOPUCTH MEpe 3alTUTE Ha Pagy

pPYKYyje MalnHama, ajiatuma, mpuoopom u

IPEIMETOM pajia

IIPUMEHH IIPOIIHUCAHE PEXUME 00pase

peIl MMOCTaBJbEHE 3a/IaTKE TpeMa

TEXHUYKOTEXHOJIOIIKO] TOKYMEHTALIU] U

U3paJiv pagHU IPEMET TOCTYIIIMA

rJI0/1amba:

- paBHUX MOBPIIIHHA,

- TIOBpILIWHA MOJI YTJIOM,

- OTBOpa,

- JKJbeboBa,

- TPUMEHOM IPOCTOT MOACOHOT anapara
Ha IJI0/Ialbe OTBOPA, CIIOJbAIIBUX U
YHYTpAIIbUX XKIJbeOOBA U CIIOKEHUX
MOBPIIINHA,

~  TJOJame WIMHAPUYHUX 3YyITUYaHUKA

Ha OCHOBY TEXHUYKOTEXHOJIOIIKE

JIOKyMEHTAaIje

W3MEPH U KOHTPOJIUIIE IPUTTPEMAK,

oOpanak u u3pagax

ollpenu Mepy (1odpa, 1opaHa U JIOIIA)

U3MepeHe MEpHE BEJIMYMHE HAa OCHOBY

TEXHUKOTEXHOJIOMIKE TOKYMEHTAIH]je

MIOTYHaBa MEPHY JIMCTY U OLICHY]e

BJIACTUTH pajl

MIPUMEHH TIpaBUIIa OJIp)KaBama U YHIIhema

MallliHe, ajiata u mpuoopa

I'moname noBpuIMHA O YTIIOM
I'moname oTBOpa

I'moname xibeboBa

ITprMeHa pocTor noAeoHor
arnlapara

I'moname 0TBOpa NOJEOHUM
arapaTom

I'moname crospallibux U
YHYTpAIIBUX KIJbeO0Ba MOICOHUM
arlapaToM Ha IJIOJaJIMLM U ca
IIPUMEHOM TIJIaBe 3a JyOsbere
I'mogame cil0KeHUX MOBpIIMHA
[IOJICOHUM aIrapaToM

I'nogame NMIMHAPUYHUX
3ylMyaHUKa

N3pana pagaux npeamera




bpymeme

e JIEMOHCTpHpA MOCTymnKe oOpaae obpana
OpyIIeHe CIOJbAITBUX IUTHHIPUIHAX
MOBPIIIMHA, CIIOJhALTELIX KOHYCHUX
MOBPIIMHA, YSOHHUX IMOBPIIHHA,
YHYTpAIIbUX HAIHHIAPUYHUX TOBPIIMHA,
YHYTpAIIlbUX KOHYCHUX MOBPIINHA,
YHYTpAIIlbUX YCOHUX MOBPIIMHA U
CPEIUIIBHX THE3/1a

e HAIUIIC JIHCBHUK MPAKTUYHE HACTABE

e KOPHCTH MEpE 3allITHTE Ha paxy

e PYyKyje MalllMHaMa, aJlaTUMa, IPUOOPOM U
MpeIMETOM pajaa

o IPUMCHH MPOIHCAHE PEIKUME 00pajIe

e peIH MOCTaBJbEHE 3a/IaTKE IpeMa
TEXHUYKOTEXHOJIOIIKO] TOKYMEHTAIU] 1

o M3PAJN PATHH MPEIMET MOCTYIIIUMA
Opy1iema:

- CHOJhAlllbUX [UIHHAPUIHUX
MOBPIIKHA,

- CHoJhallllbuX KOHYCHHMX IOBPINKHA,

- YCOHHUX IMOBPIIHHA,

- YHYTpAlIbHUX UIAHIPHIHUX
MOBPIIKHA,

- YHYTpallbHX KOHYCHHX IOBPIIUHA,

~  YHYTpallkhHX YEOHHX IMOBPIIMHA

- CpeAMIIBbMX THE3Ia

Ha OCHOBY TEXHHUYKO TEXHOJIOIIKE

JIOKyMEHTAITje

e M3MEPH U KOHTPOJIMIIIE IPUITPEMAK,
oOpazak 1 u3paaax

o oxapenu mepy (100pa, JopaaHa WK JIOIIA)
H3MEepeHe MEpHE BEJIMYUHE HA OCHOBY
TEXHUKOTEXHOJIOIIKE TOKYMEHTAIH]je

e TOIMYyHaBa MEPHY JIKCTY U OLICHbYje
BJIACTUTH pajl

 IPHUMEHU MMpaBHJIA OJpXKaBama U YuIhema
MallliHe, anara u npubopa

bpymeme criospammsux
LIWIMHIPUYHUX ITOBPIIAHA
bpymeme ciosballilbuX KOHYCHUX
MOBpPIIMHA

bpyieme yeoHux noBpIruHa
bpymeme yHyTpammux
LMIMHIPUYHUX TTOBPIIMHA
bpymeme yHyTpanmsuX KOHYCHUX
IIOBpILIMHA

bpymeme yHyTpalsbuX Y4eOHUX
MOBpPIIMHA

bpymeme cpeqummux ruesga
W3pana pagHux npeamera

IIpousBoanu pazg
(010K mpakTUYHE
HacTase) [I

e HaIuIIe THEBHUK NMPAKTUYHE HACTABE

e KOPHUCTH MEpE 3aIITUTE Ha paay

¢ pyKyje MallMHaMa, alaTuMa, MpuOdopoM u
MpeIMETOM paja

o TMPUMEHH MPOTMHCAHE PEKUME 00paje

e pEIH MOCTABJHCHE 33JIaTKE IpeMa
TEXHUYKOTEXHOJIOIIKO] TOKyMEHTAIU]!

e HW3pajy paJHU IPEeIMET MOCTYIIUMa
CTpyTrama ¥ riojama

e U3MEPHU U KOHTPOIULIE IPUIIPEMAK,
oOpajak 1 u3pajak

e oapenu Mepy (mo0pa, JopaJHa UK JIOIIA)
M3MepeHe MEepHE BEIMYMHE Ha OCHOBY
TEXHUKOTEXHOJIOMIKE TOKYMEHTAIH]e

e TIONyHaBa MEPHY JIUCTY H OICHYje
BIIACTHUTHU PaJl

o IMPUMEHHU MpaBUia OpXkKaBama 1 yuihema
MallnHe, ajnara u npudopa

W3pana cnoxkeHux pagHux

3ajaTaka o0yxBaheHHX MOJyJIOM:

— Crpyrame croJbalimbux
MOBPIIIMHA

— Crpyrame

— CloXeHO CcTpyrame

W3pana cnoxeHux pagHux
3ajaTaka o0yxBaheHHX MOJIyJIOM:

— I'moname

Mepe 3amTute Ha pagy




YIOYTCTBO 3A JUJAKTUYKO-METOAUYKO OCTBAPUBAILE ITPOI'PAMA

Ha modeTky cBakor MojyJia y4eHUKE YIO3HATH Ca [UJbEBIMMA U HCXOJJMMa HACTaBe, OJIHOCHO Y4eHa,
TUTAHOM Pajia U HAUMHUMA OIICHUBahA.

[Tpeamer ce peanu3yje Kpo3 MPaKTHYHY HACTABY Y IIKOJICKO] pPaJIMOHMIIU, IPOU3BOAHOM MOTOHY. [Iprinkom
OCTBapHBama MporpamMa oJIeJbee ce A Ha rpyre g0 10 yueHuka.

VY TOKy peaiu3almje Moyjia OCIIOHUTH C€ Ha MPEI3Hamka YUCHUKA U3 TEXHUYKOT IPTamkba, CKOJIOTHje U
3alITUTE )KUBOTHE CPEIMHE, MAIIMHCKUAX MaTepHujalia, MEXaHUKE, MAIIUHCKUX €IEMEHATa, EJICKTPOTEXHUKE
U CIICKTPOHHKE, TEXHOJIOTHj€ MAIIMHCKE 00paie.

HacraBHuK npuripeMa noTpedHe eneMeHTe 3a BexO0y (mpunpemax, ajnar, ipuoop U OTpeOHY TEXHHUIKO
TEXHOJIOIIKY JJOKYMEHTAIIN]y), IEMOHCTPUPA Paj] ca MCPHUM HHCTPYMEHTUMA, 00jalllibaBa MOCTYIaK
Mepea U KOHTPOJIHCamka e(PUHICAH TEXHOIOMIKUM MOCTYIKOM, JEMOHCTPUpPA MOCTYIaK 00paze
neGUHUCAH TEXHOJIOIKUM OCTYIIKOM, IEMOHCTPHUPA pajl Ha MAIIMHH U PAaIHOM MECTY, IPaTH paj yICHUKa
Ha paJHOM MECTY W yKa3yje Ha Tpelike npu pany. PagHe 3agaTke Be3uBaTH 32 KOHKPETHY MAITUHCKY
IpaKcy.

N360p MeToa u o0yHKa pajaa 3a CBaku MOy ojpel)yje HaCTaBHHUK y 3aBUCHOCTH OJ1 HACTaBHUX Ca/IpXKaja,
CIIOCOOHOCTH | MOTpeda YICHHKa, MaTepHjaTHUX U Jpyrux ycinoBa. Kopuctutu BepOaimHe MeTo e (MeToaa
YCMEHOT HM3JIarama M TUjalIoIIKa MET0/1a), METO/Ie IEMOHCTPAIH]j€e, TeKCTYaIHO-UITYyCTPAaTHBHE METOJE,
METO/Ie TIPOjeKTHUX 3a1ataka. [Ipemioxeru o0miy pajga cy GpoHTAIHH, paJl y TPYIH, pajx y mapy,
WHIWBUYAJIHU pal.

YKOJHKO ce MporpaM peajusyje y cKiaay ca 3aKkoHOM 0 TyaJJHOM 00pa30oBamy NOTPeOHO je J1a IKoJIa |
MOCIo/1aBall AeTaJbHO UCIIAHUPA]Y U YTBPJIe MECTO U HAUMH pealiu3allije UCX0a, U YHECY UX Yy TUIaH
peanuzanuje yuemwa kpo3 pai. [Ipenopyka je na ce yuemwe Kpo3 paj peanusyje IpUMEHOM CaBpeMeHe
padyHapcKe ompeMe U oJroBapajyhux KoMIIjyTepcKux mporpama.

YIOYTCTBO 3A POPMATUBHO U CYMATHUBHO OLHEIbUBAIBE YYEHHUKA

VY HacTaBM OpPUjEHTHCAHO] Ka JOCTH3aby UCX0/a IpaTe ce U BpeIHY]y NMPOLEC HACTaBe U yUema,
nocturayha ydeHuka (MpoJyKTH ydera) U CONCTBeHH paj. HactaBHUK Tpeba KOHTUHYHPAHO J1a IpaTH
Halpe/ak yuyeHHKa, KOjU ce OrJie[la y HAUMHY Ha KOjU YYEHHIIM NapTUIMIINPA]y, KaKO MPUKYIJba]y MOIATKE,
KaKo apryMeHTy]y, €BaJynpajy, 1OKyMeHTYjy uTa. Jla 6u BpeqHOBame 010 00jeKTUBHO U Y (PYHKIIUjU
yuemwa, MNOTPeOHO je YCKIaUTH HUBOE NCX0Ja U HAUMHE OlCHhHBamba.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MTOCTUTHYha yueHHKa Ha KPajy CBaKe peali30BaHe TEMe.
CymatuBHe olieHe ce 1001jajy U3 KOHTPOJIHUX WU MHUCMEHUX PajioBa, IUIaHa Mepema (MEPHUX JIUCTH),
JTHEBHHKA PaJia, TECTOBA, YCMEHOT HCIIMTHUBAKAa, CAMOCTATHUX HITH TPYITHUX PaJIoBa YUCHUKA.

VY ¢dopMaTuBHOM BpeJHOBaWkY HACTaBHUK OM TpeOaso JAa MPOMOBUIIE IPYIHU JANJaJIOT, 1a KOPUCTU MUTamba
na Ou reHepucao nojaTke u3 haukux ujaeja, ajy U 1a MOMOTHE pa3Boj haukux ujeja, 1aje yueHumuma
noBpaTHe MHpopMaIyje, a HoBpaTHe HHPopMaIyje 1001jeHe 01 yueHUKa KOPUCTHU Jia IPUIIaro i
nojayvyaBame, 0Xpadpyje yUeHHKE Ja OllehY]y KBAIUTET CBOT paja. M360p nunctpymenTa 3a GopMaTUBHO
BpPEIHOBA-E 3aBUCH O] BPCTE aKTUBHOCTH KOja C€ BpEIHY]E.

YKo1HKO ce mporpam peajiu3yje y CKJIaay ca 3aKkoHOM 0 JAyaJTHOM 00pa30Bamy HACTABHUK /MHCTPYKTOP
MpoBepaBa Jia JIM je MOCI0/1aBall U3BPIINO MPOLIEHY PU3UKA HA PaTHOM MECTY Ha KOMe pajie MIaJu U Ja I
j€ U3Be0 YBOAHY OOYKY MIaAuX 0 0€30€THOCTH U 3/IpaBJby Ha Pajy.



Hasus npegmera: HNPEAY3ETHULITBO

lNogummu houg teopuja: 0 BexkOe: 62 MpaKTHYHA 010k HacTaBa:()
4acoBa: Hacrana:0

Pazpen: YETBPTHU

LuspeBn yuema:

Pa3Bujame MOCIOBHUX U MPEIY3€THUYKHIX 3HAA, BEIITHHA U TIOHAIIAKbA
Pa3Bujame npeay3eTHUYKUX BPEIHOCTU U CIIOCOOHOCTH J1a CE MPETOo3Hajy
npeay3eTHUYKe MOTyNHOCTH y JIOKAJTHO] CPEMHM U JIeNyje Y CKJIaly ca TUM.
Pa3Bujame MOCIOBHOT U NPEIy3€THUUKOT HAYMHA MUIIIJBEHHa

Pa3Bujame cBeCTH O CONCTBEHUM 3HABMMA U CIIOCOOHOCTHMA H J1aJbO)]

po¢eCHOHAIHO] OpjCHTAIIN]U

Ocrmoco0spaBame 32 aKTHBHO TPAXKEHE 1MOCa (3aM0I/baBamke 1

CaMOBaHOH_IJ'baBaH)e)

OcnocobJpaBame 3a U3paTy jeTHOCTABHOT IJIaHa MMOCIOBamka Malie Gupme
MynTUANCIMIUIMHAPHE TIPUCTYIT M OPUjCHTAIIH]ja Ha TIPAKCy

Pa3Bujambe OCHOBE 32 KOHTUHYHPAHO YYCHC

Pa3Bujarme 0roBOpHOI 0JHOCA ITPeMa OYyBamy MPUPOJHUX pecypca u

CKOJIOIIKC PABHOTCIKC.

TEMA

UCXOaU1

[To 3aBpuieTKy TemMe yueHuKk he 6utu y

CTamy J1a:

KJbYYHU [IOJMOBU CAIPXKAJA

[Ipeny3eTHUILTBO U
IIPENY3ETHUK

HaBEJIC aJICKBAITHE IPUMEPE
[PEIY3€THHUINTBA U3 JIOKATHOT
OKpYKEHa

HaBEJIC KapaKTEPUCTUKE
npeay3eTHUKA

00jacHU 3Ha4Yaj MOTUBALMOHKX
dakTopa y npey3eTHUIITBY

JIOBEJIC Y OJTHOC TIOJMOBE
WHOBAaTUBHHOCT, MIPEy3UMJbUBOCT U
PEY3€THHUIITBO

Npero3Ha pa3inynTe HAaunHe
OTIOYHbAA 1OCTA Y JTOKATHO]
3ajeTHUIN

[Tojam, pa3Boj u 3Haua]

Npeay3eTHUIITBA

o Ilpodun n kapakTepucTUKe
YCIICHIHOT Tpeay3eTHUKA

o MoTHBH npey3eTHIKA

o TexHUKEe U KpUTEPHjyMH 32

yTBphHBame Mpeay3eTHUYKUX

MIPEIUCIIO3UITH]ja

Pa3Bujame u npouexa
HIOCJIOBHUX HUJI€]a,
MAapKCTUHT IJIaH

NpPUMEHH KpeaTHBHE TEXHUKE H300pa,
CeJIeKIMje U BPEeITHOBAbA IOCIOBHUX
uieja

Iperno3Ha cajip)kaj M 3Haya] OM3HMC
TUTaHa

ucTtpaxu Mel)ycoOHO JienoBame
(dakTopa KOju yTU4y Ha TPKHILTE:
LIEHa, TIPOU3BO/I, MECTO, IPOMOIIHN]ja U
JMYHOCT

NPUKYIH U aHATU3Upa HHOopMalmje o
TP)KUIITY U pa3BHja WHIUBUAYAITHY
MapKETUHT CTpaTeTHjy

pa3BHje CaMOTIOy3/Ialbe Y CIIPOBOHEeHY
TEPEHCKUX UCTIUTUBAA

CaMOCTaJTHO U3pay MAPKETHHT IJIaHa
y MpHUIPEMH OM3HUC IIIaHA
NPE3CHTYje MapKETHHT TUIaH Kao JIe0
COIICTBEHOI OM3HHC IIaHA

o Tparame 3a moCcIOBHUM HJi€jaMa

o [Iponena nocaoBHUX MOryhHOCTH 32
HOBH MOCJIOBHHU MTO1yXBaT

e SWot aHajM3a

o CtpyKTypa OM3HUC IJIaHA U
MapKETUHT IUIaHa Kao HEeroBor Jena

o Enementu mapketunr mukca (511) —
(mpou3sBog/yciyra, 1ieHa, KaHaIu
JUCTpuOyLrje, IPOMOILIN]a, TUYHOCT)

o Paj Ha TepeHy-HCTpaKUBabE
TPIKUIITA

o IIpeseHranuja MapKeTHUHT IUIaHA 32
omabpany OU3HUC ULy

VYnpassbame 1
OpraHm3alyja,
IIPaBHU OKBHP 32

HaBeJle 0COOMHE YCIEITHOT MeHaepa
00jacHU OCHOBE MEHAIIMEHTA
yCITyTa/TIPOU3BOIHE

o MeHayMeHT QyHKIM]je (IaHUpakbE,
OpraHu3oBame, Bol)emhe U KOHTPOIIA)
« [lojaMm u BpcTe TpOIIKOBa, IIeHa




OCHHBAILC U

00jacHH Ha jeTHOCTAaBHOM IpUMeEpy

KoluTama

(GYHKIIMOHUCAHE 1ojaM U BPCTE TPOIIIKOBA, IIEHY o HMuBectunmje

JIeTIaTHOCTH KOIIITarha U MHBECTHUIIH]C « [IpenoMHa Tauka peHTaOUITHOCTH
u3pavyHa Mpar peHTaOUIHOCTH Ha o MeHaMeHT MPOU3BOIHE -
jEIHOCTAaBHOM MIPUMEPY YIIPaBJbAE IPOU3BOIHUM
00jacHM 3Ha4aj MPOU3BOIHOT TUIAHA U MIPOIIECOM/YCITyTOM
U3pajy MPOU3BOJIHY IUIaH 32 o YmpaBibame JbYACKHM pecypcuma
COIICTBEHY OU3HHUC UIIE]y Y o YmpaBibame BpEMEHOM
HajjelHOCTaBHUjeM OOJIHKY o MmxemepuHr BpeIHOCTH
(camocTanmHOo Uiy y3 momoh o HMudopmarmione TexXHOJIOTHjE Y
HACTaBHUKA) MOCJIOBamY
yBuba 3Hauaj mIaHupama u ogadupa o IIpaBHU acmekT mokperama OU3HHCA
JbYJICKUX pecypca 3a motpeode
opraHu3aiyje
KOPUCTH TaHTOTPaM
o0jacHH 3Ha4aj UH(HOPMAITMOHUX
TEXHOJIOTHja 32 CABPEMEHO MOCIIOBAHE
CXBaTH BaKHOCT HEIPEKUIHOT
WHOBHpPamba NPOU3BOJIA HIIH yCIIyra
n3abepe HajIIOBOJHHH]Y
OpraHu3aIlMOHY U MpaBHY HopMy
NPUBPEIHE AaKTUBHOCTH
U3paJii M IPE3CHTYje OPTaHU3aIMOHU
TUTaH 32 COTICTBEHY OM3MUC HJIC]y
CaMOCTAJTHO CAuYWHU WJIH MOITYHH
OCHOBHY MOCJIOBHY JTOKYMEHTAIH]y

Exonomuja cacTaBu OMJIaHC CTama Ha  bunanc crama

MOCIIOBamha, HAajjeHOCTAaBHU]EM IIPUMEPY « bumanc ycriexa

dbuHacHjCKu TUIaH

cacTaBu OMJIaHC ycriexa U yTBpAH
MIOCJIOBHU PE3yJITaT Ha
HajjeIHOCTaBHU)EM NIPUMEPY
HampaBy pa3iuKy u3mehy npuxona u
pacxojia ¢ jeiHe CTpaHe U IPUJINBA U
OJUTHBA HOBIIA Ca JIPyTe CTPaHe

Ha HajjeJHOCTaBHU]EM NPUMEPY
HaBenie Moryhe HaunHe (PUHAHCUpamba
COIICTBEHE JIeIaTHOCTH
ce uHpopmuile y oarosapajyhum
MHCTUTYLIMjaMa O CBUM PEJIEBAHTHUM
MUTakbUMa O] 3Hauaja 3a MOKPETamke
Ou3Huca
UACHTU(PUKY]Ee HAUMHE 3a O/IpKaBaHkhe
JMKBUAHOCTH y TIOCIIOBamky npeayseha
cacTaBy ()MHAHCH]CKH ILJIaH 32
COIICTBEHY OM3HHUC HJIEjy CAMOCTAITHO
WJIU y3 TOMOh HacTaBHUKA
npe3eHTyje (UHAHCH]CKU TJIaH 3a
CBOJy OM3HUC UIEL]y

« bunanc ToxoBa roroBune (cash flow)

» U3Bopu ¢puHaHCHpama

o Wucturynuje u uadpactpykrypa 3a
MOJIPIIKY MPETy3ETHUIITBY

« [Ipunpema u npeseHtanuja
(uHAHCH]CKOT TUIaHa

Y4eHUUKH MPOjeKT-
Mpe3eHTaInja
MOCTIOBHOT TIJIaHA

CaMOCTaJHO WJIH y3 TOMOh
HacTaBHHKA Jla TIOBEXE CBE ypaheHe
JIeJI0Be OM3HUC MIaHa

M3paJu KOHavyaH (JEeAHOCTaBaH)
OW3HUC IJIaH 32 CONCTBEHY OM3HUC
uzejy

NPEe3eHTYje OU3HUC TIIAaH Y OKBUPY

» W3pana nenouror 6M3HMC TUIaHA 3a
COIICTBEHY OM3HHC ULy

o IIpesenranuja
M0jeIMHAYHUX/TPYITHUX OU3HUC
IUIaHOBA U IUCKYCH]a




JaBHOT yaca U3 MpeaMera
IpeTy3eTHUIITBO

YIHYTCTBO 3A JUJAKTHUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Ha moueTky cBake TeMe y4eHHKE YIIO3HATH Ca [IMJbEBUMA M UCXO/IMMA, IUTAHOM paJia ¥ HAYnHUMA
OLICHUBAhA.

[Ipeamer ce peanu3syje Kpo3 BexOe y yuuoHUIM. [IpriimkoM ocTBaprBama mporpaMa oJIe/bebe ce eI Ha
rpyne g0 15 yuenuka. Ilpenopydenu 6poj yacoBa 1o Temama je cienehu:

e [lpeny3eTHUIITBO U Npeay3EeTHUK (6 yacoBa)

e PasBujame U mpolleHa TOCIOBHUX Hcja, MApKETHHT iaH (14 yacoBa)

e VYrmpaBibame U opranuzanuja (24 yaca)

e Exonomuja mocioBama (10 gacosa)

e VYUEHWYKH MMPOjeKaT — Mpe3eHTaIlM]ja MOCIOBHOT TU1aHa (8 yacoBa).

[TpunrkoM peanu3aiyje TeMa OCIOHHTH Ce Ha Mpe/I3Hamba YICHUKA U3 IPAKTUYHE HACTaBe, MPOjeKTOBAbA
TEXHOJIOIIKUX cucTeMa. M300p MeTo1a u 00sinKa paja 3a cBaky TemMy oapel)yje HaCTaBHHUK Y 3aBUCHOCTH O[T
HACTaBHUX CaJ/Ip)Kaja, CIIOCOOHOCTH U MOTpeda yUeHHKa, MaTepHjalTHUX U Jpyrux yciosa. Kopucturu
BepOasiHe MeTo1e (METO/]a YCMEHOT M3JIarama U IMjajioliKa METOa), METO/Ie IEMOHCTpAIH]je, TEKCTYallHO-
WIyCTPaTUBHE METOJIE, METO/IE MPOjeKTHOT 3aaaTka. [Ipenoxenn o0nuuu paaa cy GpoHTAITHH, Pajy
TpyINH, paja y napy, iHAUBHIYaTHHA Pal.

[Mpunukom peanmzanuje Teme [lpeay3eTHHIITBO U MpeAy3eTHUK JIaTH IPUMEP YCIICIIHOT MPEy3eTHUKA
W/WIIM TI03BATH HA Yac TOCTa — MPEy3eTHUKA KOji OM TOBOPHO YUECHHUIIMA O CBOJHM MCKYCTBUMA HITH
[I0CETa YCIICITHOM NPENy3eTHUKY. Y OKBHpY TeMe Pa3Bujame u mpolueHa nocJ0BHUX Haeja, MAapKeTHHT
IJIaH KOPUCTHUTH OJIYjy Ueja U BoeHe NUCKYCHje Aa Ce YUCHUIIMA TOMOTHE Y KPEaTHBHOM CMUIIIbAbY
Ou3HUC ueja u ogadbupy HajmoBoJbHH]E. [IpemopyunTr yaeHuMMa 1a OU3HUC UIEje TPAKE Y OKBUPY CBOT
NoJpydja paja ad HE MHCUCTUPATH Ha TOME. Y UEHUIIH Ce JIeJia Ha TPYyIie OKYIIJbEHE OKO jeHE MOCIOBHE
ujeje y KojuMa ocTajy A0 Kpaja. ['pymne ydeHunka oKyIjbeHe OKO jeHE IMOCIOBHE UJIEj€ BPIIC NCTPAKUBAE
TPIKUIIITA 10 HACTABHUKOBUM YyITyTCTBUMA. [l0XKeJbHO je OpraHn30BaTH MOCeTy MaluM npeny3ehnma rae he
ce y4eHHUIM HH(POPMHICATH O HAUMHY JIeJIOBamka U ONCTaHKa Tor npeayseha Ha Tpxkumry. [Ipenopyuene
caJipkaje TeMe YNnpaB/bame H OPraHu3anMja yueHUK caBiiajaBa Ha jeTHOCTaBHUM IIpUMEpHMa y3 MoMoh
HacTaBHUKA. [Ipmiinkom peanuzaiyje teme EkoHoMMja mocjioBama, PUHACHjCKHU IUIAH

KopucTuTH (opMmynap 3a OusHuc miaaH Hanmonanse cinyx0e 3anonubaBama. KopucTuTH HajjeJTHOCTaBHU]E
Tabene 3a u3paay OunaHca crtama, OuaHca ycrnexa u OuiaHca HOBYaHHMX TokoBa. OOpaauTu caapxaj Ha
HajjelHOCTaBHUJUM ITpUMepuMa u3 npakce. [Ipernopyka je na npu ocTBapuBamy TeMe Y4YeHUYKH NMPOjeKT-
Npe3eHTaluja MoCJOBHOI IVIAHA T03BATH HA JaBHU Yac YCIEIIHOT NPeay3eTHUKA, TPEICTABHUKE IIKOJIE,
JIOKaJIHEe caMOoyTipaBe U OaHaka 3a MPOLIEHY PeaJTHOCTH U MHOBATUBHOCTH OM3HMC Iu1aHa. [Ipema
MOryhHOCTH HarpaJuTH HajOoJbe pajioBe. Y MpEe3eHTAlNji KOPUCTUTH CBa PACHOJIOKHMBA CPECTBA 3a
BU3YaTH3allUjy a MoceOHO MPe3eHTAIjy y power point —y.

N360p meTona u obauKa paja 3a CBaky TeMy ojzipel)yje HaCTaBHHK y 3aBUCHOCTH OJ1 HACTaBHUX CaJpikaja,
CIOCOOHOCTH M MOTpeda yueHUKa, MaTeprjaTHuX U Ipyrux yciaoa. Kopuctutu BepOamHe MeTone (MeToma
YCMEHOT HM3JIarama M JTUjaliolIka MeTo/1a, MHHH TIPeIaBamka), METOJIe IEMOHCTPAIlH]je, TeKCTYaTHO-
WITyCTpaTUBHE METOJIE, METO/IE CUMYJIAlIAje U CTyauje ciydaja. [Ipennoxxenn o0nuim pajga cy GpoHTaTHH,
pan y rpynu, paja y napy, HHIUBHIYaTHH Pal.

JaBatu ynmyTcTaBa ydeHUIIUMA TJ€ M KaKo Ja aohy 10 Heonxoauux nHpopmannja. Kopuctutu cajtose 3a
NpUKYIJbake HHpopMalrja (WWW.apr.gov.rs. , www.sme.gov. rs. u apyru). [Ipennaxe ce mocera
COLIMjaJTHUM MapTHEpHUMa Ha JIOKaJTHOM HUBOY (onuTHHa, ¢puiujane Hampmonanue ciayx0e 3a 3amnonsbaBame,
Pernonanne areHnuje 3a pa3Boj Majdux U CpeAmUX nMpeay3eha u ci.).



http://www.apr.gov.rs/

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElIbUBAIBE YYEHUKA

YV HacTaBH OpHjEHTUCAHO] Ka JOCTH3aky UCXOa MpaTe ce U BPEAHY]Y MPOIIEC HACTABE U YUCHa,
nocturayha ydeHuka (MpoJyKTH ydera) U CONCTBEHH pal. HacTaBHUK TpeOa KOHTHHYHPAHO J1a TIpaTH
Halpe/Iak yueHHKa, KOjU ce OrJie[a Y HAYMHY Ha KOjJH YYSHHIIM NApTUIMITNPA]y, KaKO TPUKYILbajy MOIaTKE,
KaKoO apryMeHTY]y, €BaIyHpajy, TIOKYMEHTY]y uTa. [la Ou BpeqHoBame OMI0 00jeKTUBHO U Y PYHKIU]H
y4ema, TOTPeOHO je YCKIaIUTH HUBOE UCX0/1a M HAYMHE OLICHHHBAmbA.

CyMaTuBHO OIICHUBAE j€ BPETHOBAE MOCTHTHYha yUeHHKA Ha KPajy CBaKe peali30BaHe TeMe.
CymaruBHe orieHe ce 1001jajy U3 KOHTPOJIHHUX HJIM MMCMEHUX PaJioBa, TECTOBA, YCMEHOT UCIIUTUBAA,
CaMOCTAJTHUX WJIM TPYITHHUX PajioBa YYCHUKA.

VY popMaTHBHOM BpeIHOBakYy HACTABHUK O TpeOalio Jja MPOMOBHIIIE TPYITHH JIHjaJioT, Ja KOPHCTH IMUTAkba
na Ou reHepucao rnojaTke u3 haukux ujeja, any v ga MOMOTHE pa3Boj haukux ujieja, aaje ydeHUuImMa
noBpartHe nHPopMaIyje, a moBpaTHe HHPopMaIje 100ujeHe 01 yUeHUKA KOPUCTHU Jia PUIIAroId
Moly4aBame, 0Xpadpyje yueHUKe Ja OleHkhY]y KBATUTET CBOT pajaa. M300p mHCTpyMeHTa 3a (hOpMaTUBHO
BPEIHOBAE 3aBUCH OJ1 BPCTE aKTUBHOCTH KOja ce BPE/IHY]E.



Ha3us npenmera:

XUJAPAYJIMKA U ITHEYMATHKA

lNogummu houg
JacoBa:

teopuja: 70/62 BexOe: 0

paKTHYHA
Hacrasa:0

010k Hacrasa:0

Pazpen:

Tpehu /gueTBpTH

[ubeBu yuemwa:

— Cruname 3Hamba 0 KapakTepUCcTUKaMa pajHux Quiynaa

— Cruname 3Hamba U BEIITHHA Y [IUJbY KOpHUIINemha
XUAPAYIUYHHUX U THEYMATCKUX KOMIIOHEHTH

— Cruname OCHOBHHUX 3HaWba 0 XUAPAYJIUYHUM U THEYMATCKUM

cucTeMumMa
TEMA NCXOoaun KJbYUHU [TOJMOBU
1o 3aBpiieTKy Teme yueHuk he 6utu y CAJIP)KATA
CTamy J1a:
Kapakrepucruke . pasznukyje pu3uuka cBojcTBa du3nvKa cBOjCTBA
paanux dayuaa bayuna TEYHOCTHU

+ 00jacHM 3HaYCHE XUIPOCTATUYKOT
MPUTHCKA

+ Ppa3nMKyje BPCTE KpeTama TeUHOCTH

o gaeduHuUIIE: eHEPTH]Y, paL,
NPUTHCAK, TEMEparTypy,
BHCKO3HOCT (hynia

 JeduHuUIIE IPOTOK U U3MEPH I'a

« 00jacHHU jeJHAUMHY KOHTUHYHTETA,
bepHynujeBy jeqHauNHY U
KrnanejpoHoBy jeqHaunny

 JedUHHIIE XUAPAYIUIHH yIap
(HaBeze MpUMeEp HACTAHKA U KAaKO
ce yonaxana)

Panne Teunoctu
®du3nyKa cBOjCTBA
racosa:

-BCIIMYMHE CTamka raca
-jelHaYMHa CTama raca
-IPOMEHE CTama raca
XHUAPOCTAaTHUKA:
-XHJIPOCTATHYKHU
MPUTHCAK

-IIPUTHCAK

-TIOTHCAK

Kunemaruka n fuHaMHKa
TEYHOCTH:

-BpPCTE KpeTama TEYHOCTH
-CTpyjamba TEYHOCTH
-IIPOTOK

-jellHaYMHa KOHTUHYHUTETa
-bepuynujeBa jennaunHa
-XHUJIpAyJIUYHU yJap

XunpayanyHe u
ITHEYMaTCKe
KOMIIOHEHTE

o TMpErno3Haje XuApayIudHe u
MTHEYMaTCKe KOMIIOHEHTE

« pa3iHKyje MmyMmIle npemMa NpuHIuIy
pana

o OIIWIIE TJIABHE JICIIOBE PA3THUUTHX
TyMIH

XupayanyHe nyMmIie,
(3ymyacre, KpUIIHE,
KJIUITHE, 3aBOJHE,
MeMOpaHcKe)
Kommnpecopu
Pa3zBoanunu




pasiiuKyje KoMIpecope npema
NPUHIIKAITY paja

OITHILIE TJIABHE JCJIOBE Pa3IMUUTHX
KOMIIpecopa

00jacHU IPHUHIIUII PaJia pa3BOJHUKA
pa3iuKyje TUIIOBE BEHTHIIA ITpeMa
MPUMEHU

OITHIIIE IPUHIIKIT Paja
XUIPAYJIUIHAX U THEYMATCKUX
MoTOpa

00jacHM PUHIMI paja
XUIPAYTHIHUAX PATHUX [HITHHIApa
00jacHU BpPCTE U HAMCHY BE3MBHHX
eeMeHarTa

00jaCHH HAMEHY XUApayTHIHHX
aKymyJsaropa

KOPHCTH KaTaJor Mpou3Bohada
XHIPO-TTHEYMATCKHX KOMITOHEHTH
U3BPIIH MEpeHha
KapaKTEpUCTUYHUX MTapamerapa
XUIPAYINYKUX U THEYMATCKUX
KOMITOHEHTH

NPUMEEYje Mepe 3alITUTE Ha PaLy
JqyBa U OJIp)KaBa MEpUia

Bentunu

Be3uBHM eneMeHTH
(1eBOBO/M, LIPEBOBO/IH,
MPUKIBYYIIH)

Qunrepu

[Ipeuncraun Bazmgyxa
Perynaropu npurucka
XuapayauuHu
aKyMyJIaTopu

Mepeme
KapaKTEePUCTUUHUX
BeJIMYMHA (MIPUTHUCAK,
MPOTOK, TEMIIEPATYpa) Y
XUAPAYTUUYKUM U
MTHEYMaTCKUM
KOMIIOHEHTaMa

XupayaudHu U
ITHEYMAaTCKU CUCTEMU

yuTa (PyHKLIHMOHAIIHE I1IEME
XUJIPAYIUYHUX U THEYMATCKUX
cucreMa

MOBE3yje eneMeHara y
(YHKIIMOHATIHY LEIUHY

Mepu pU3NYKe BETHUUHE Y
XUIPAYTUIHOM U THEYMATCKOM
cucTeMy

HCIIUTY]€ UCIIPABHOCT CHCTEMA

O yHKIHOHAIHE
nieme(aHanuza cumOona
KOMITOHEHATa U ’bUXOBa
MOBE3aHOCT)

VYrpaama MHEYMaTCKUX
KOMIIOHEHTH y CUCTEM
[IpuMemeHn MHeyMaTCKu
CUCTEMU

HcnutuBame
MHEYMaTCKUX U
XUAPAYTHYHUX CHCTEMA
MepHe meToie U Ipelke
Mepewma

YIOYTCTBO 3A JTUJAKTUYKO-METOANYKO OCTBAPUBAIBE ITPOT'PAMA

Ha MMOYECTKY CBAaKE€ TEMC YUYCHHUKE YIIO3HATH Ca IUJbEBUMA U UCXOAHWMA, IIJIaHOM paJa u
HadynHHMa OLCHNBabha. TCOpI/IjCKa HacTaBa NpCcaMETa CC peanmyje Y YYMOHHUIU TIPpU YCMY CC

0J1eJbeH-E€ HE JIeNIH Ha TpyIIe.

[Ipenopy4enu Opoj yacoBa o reMama je ciueaehu:




« KapakTepucTuke pagHux (ayuma (8/6 yacosa)
o XHUIpayJuYHE M MHeyMaTcKke KommoHeHTe (40/36uacoBa)
e XHUIpayJUYHHU M MTHEYMATCKU cucteMu (22/20 gacosa).

N360p meTona u 00MKa pasia 3a CBaky TeMy ojipel)yje HacTaBHUK y 3aBUCHOCTH OJ HACTABHHUX
cazipkaja, CmocoOHOCTH ¥ MMOTpeda yIeHHKa, MaTepHjaTHUX M JPyrux yciaosa. Kopuctutu
BepOamHe MeTo/ie (METo/Ia YCMEHOT M3Jlarama U JIMjaliolika MeTo/1a), MeTOe IEMOHCTpaIlyje,
TEKCTyalTHO-UIyCcTpaTuBHe MeToe. [Ipemioxkenn oomuu pajga cy GpoHTATHH, Pall y TPYIH, pajl
y Ilapy, AHAUBUAYaIHU pas.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIEIbUBAIBE YYEHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3akhy UCX0/Ia IPaTe Ce U BPEIHY]Y MPOIEC HACTABE U yUeHa,
nocturayha y4ueHuka (MpoyKTH y4era) U COTICTBEHU paj. HacTaBHUK Tpeba KOHTUHYHPAHO J1a
NpaTH HaNpeJaK YYeHHKa, KOjU e Orjie/la y HAUMHY Ha KOjU YYCHUIIM NapTULUIHAPA]Y, KaKO
MPUKYIUBA]y TOAATKE, KAKO apTyMEHTY]y, €BaTyupajy, JOKYMEHTY]y UTI. [la Ou BpeqHOBame
OmII0 00jEeKTUBHO U y QYHKIIUjH yU€Hha, IIOTPEOHO j& YCKIIATUTH HUBOE UCXO/a U HAUHHE
OLICHUBAbHA.

CyMaTHBHO OIICIbMBAILE j€ BPEAHOBAE MOCTUTHYNA YUCHHKA HA KPajy CBaKe pean30BaHe TEME.
CyMaTuBHE OIleHe ce 100Hjajy U3 KOHTPOJIHHUX MM MUCMEHHUX PaaoBa, TECTOBA, YCMEHOT
UCIUTHBAaka, CAMOCTATHUX WM TPYITHUX PajioBa YIYCHUKA. Y MPOLECY OLCHhUBamha HACTABE Y
OJIOKY ITO’KEJHHO j& KOPUCTUTH JTHEBHUK pajia yUCHUKA.

VY ¢dopMaTHBHOM BpeHOBaKY HACTAaBHUK OU TpeOaso Ja MPOMOBUILIE IPYIHU Wjajor, 1a
KOPHCTH NUTama J1a Ou reHepucao rnojaTke U3 haukux mjieja, ajau U Ja IOMOrHe pa3Boj haukux
ujeja, 1aje ydeHuIMMa oBpatHe nHpopMalyje, a moBpatHe nHpopMmaiyje 1001jeHe o
YU€HHKa KOPUCTH J1a PUJIaroiy mojaydaBame, oxpadpyje yueHUKe Ja OlehY]y KBAJTUTET CBOT
pana. 300p nHCTpyMEHTa 3a (JOPMATUBHO BPEAHOBAE 3aBUCH O] BPCTE€ aKTUBHOCTH KOja Ce
BpeJIHYje.



Ha3us npegmera: MEXATPOHUKA

1. OCTBAPUBAIBA OBPA30BHO-BACIIUTHOI PAIA - OBJIMLIU U TPAJAIBE

HACTABA
PASPE/] Teopujcka [Ipaktnuna | HacraBa [IPAKCA YKVIIHO
Bex6e
HacTaBa HacTaBa y 010Ky
/v 70/62 0 0 0 0 70/62

Hanowmena: y Tadenu je IIPpHUKa3aH roauiimbAa (I)OHI[ yacoBa 3a CBaKH 00JIMK pana

2. HUJbEBU YUEA:

e (Ocnocob6spaBame yUCHHKA J1a CAMOCTAIHO 0/1a0epe U MOCTaBH MEpHE IIpeTBapaye u
YTBPAU BUXOBY UCIIPABHOCT

e (OcnocobspaBame YUCHHKA J1a TpeMa KOHCTPYKILUjU U HAMEHH pasiiuKyje, ogadupa u
MIOBE3Yje PeryliaTope U CEpBOCUCTEME

3. HA3BUB U TPAJAILE MOJVYJIA IIPEJIMETA

Paspen: Tpehu/9eTBpTH
Pen. | HABUB MO/IVJIA Tpajame MoyIa
op (gacoBm)
1 MexaTpoHHKa 70/62
HA3UB MOJVYJIA NCxXoamn KJbYUHU I[TOJMOBU
CAIPXKAJA
ITo 3aBpmieTKy Mojysa y4eHuUK he
OuUTH y cTamy Ja:
MexaTpoHuka + pa3iHKyje U MOCTaBH MEpPHE « Konctpykiyja,
npeTBapaye KapaKTepUCTUKE U
o TIPOBEPU UCTIPABHOCT U 3aMEHH HaMEHa MEpHHUX
HEHCIIpaBHE MEpHE MpeTBapaye npeTBapaya:
e TIOJIECH TTapaMeTpe MEPHHUX — OTHOpHH
npeTBapaya — KamaluTUBHU




BpILU U300p MEPHUX MpeTBapaya
U3 Karajora

IPUTIPEMH H3BEIaj O U3BPILICHOM
Mepemy

ocTaBu UHTEpPEjC mpema
pauynapy A/Jl, Tajmep, 6pojad,
CBa Mepema NPEeKo padyHapa,
MPUMEHHU pauyHap y Mepemy
00jacHH yJIoTy TOjeMHUX
eJieMeHaTa U3 cucTeMa
yIpaBJbarmba

MOCTaBHU 3a/1aT€ BPEIHOCTU Y
CHCTEMY yIIpaBJbaba Ha OCHOBY
KEJHEHUX M3JIA3HUX BEMYHHA
IPEIBUIN TIPOMEHY U3JIa3HUX
BEJIMYMHA y CUCTEMY yIpPaBJbarba
Ha OCHOBY 3aJIaTHX BPEIHOCTH U
onabepe moTpedaH perynarop
pasnuKyje yTHUI]
nponopimonaiHor (I1),
unterpansor (1) u
mudepenuujanHor (/) nejctea Ha
CHCTEM YIPaBJbambha

youu 1oMUHaAHTHO AejctBo [T /]
peryiaropa Ha OCHOBY ITOHAIIamkba
CTama M3J1a3a CUCTEMa YIpaBJbamka
MIOBE3Yj€ eIIEMEHTE CEPBOCHUCTEMA
U BPILIY HUXOBO MOJICIIABAE
MIOBE3Yj€ eJIEMEHTE CucTeMa
ayToMaTCKe peryialyje v BpIIu
bUXOBO TOJICTIIABAHE

— WHAYKTUBHH

— UHAYKIHOHU

— OIITOCNEKTPOHCKU

— THE30€JIEKTPUYHH

— MEXaHWYKU

— eJIEKTpPOMarHeTHU

— XUApayIUYHU

— THEYMAaTCKH.

o [IpuHIMI paga MEpHUX
npeTBapaya:

— ToMepaja

— Op3uHe (TaxoreHeparop,
EHKOJIED)

— CHJIE U Hampe3ama

— TeMIeparype

— TpPUTUCKA

— HUBOA

— TPOTOKA

— TIoJIOKaja (MEXaHUYIKU
MpeTBapayu,
(boTOoeNneKTpUYHH,
WHAYKTUBHU U
KarauTaTUBHU
CEH30pH) .

« [IpoBepa u nogemasame
napameTrapa
MEpHUX MpeTBapaya

« biok-mmeme cucrema
ayTOMaTCKOT
ylpaBJbamba U yJora
M0jeIMHUX eJieMeHaTa

« AHAJIOTHO U IUTUTAJIHO
yIIpaBJbakhe

« Tecr ¢pyHKIM]jE U OA3MB
cucreMa

« IINJ ynpaBibame

« Penejuu xouTpONEpH

« OcHOBHU NIOJMOBH 0
fuzzy norurm

« CepBocucremu:

—  TIO3UIHOHH

— Op3uHCKH

« Perymanmja mporecHux
BEJIMYMHA:
TeMIepeTaype,
IPUTHUCKA, TPOTOKA,




HHBOA, BIAXKHOCTH,
OCBETJbEHOCTH UTA.

YIOYTCTBO 3A JUJAKTUYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA

Ha noueTtky Moayna yueHHKe YIO3HATH ca [UJbEBUMA M UCXO0JIMMa HACTaBe, OTHOCHO yueHa,
IUTAaHOM pajia M HAaYMHUMa OollelhuBama. [Ipeamer ce peanusyje Kpo3 TeOpUjCKy HACTaBY y
yunoHulid. OJIeJbeme ce HE JIeH Ha TpyIIe.

N360p MeTona u o0smKa paaa ojapelyyje HacTaBHUK Y 3aBUCHOCTH OJI HACTABHUX CaJpiKaja,
CTIOCOOHOCTH 1 TIOTpeda yueHNKa, MaTepHjaIHUX U ApYTrux yciosa. Kopuctutu BepOaiHe
MeTojie (MeTo/Ia YCMEHOT U3jiarama M AUjajiollKka METO/1a), METO/Ie IEMOHCTPAIU]je, TeKCTYaIHO-
wiyctpaTuBHe MeToie. [IpemiokeHu o0uiy pajaa ¢y GpoHTATHH, paj y TPYIH, paj y mnapy,
AHIUBUAYAITHU Pal.

YIOYTCTBO 3A ®POPMATUBHO U CYMATUBHO OLIElIbUBAIBE YYEHUKA

VY HacTaBM OpUjEHTHCAHO] Ka JOCTH3abYy UCX0/Ia IPaTe Ce U BPEIAHY)y MPOIEC HACTABE U YUeHa,
nocturayha ydeHuka (poJyKTH ydera) U CONCTBEeHU paj. HacTaBHUK Tpeba KOHTHUHYHpPAHO Ja
MIpaTH HAIpeaK yYCHNUKA, KOJH Ce OTJie/ia y HAauMHy Ha KOjU YYCHHUIU MTAPTULIUIHNPA]y, KaKO
MPUKYIUBA]y TIOAATKE, KAKO apTyMEHTY]y, €BaTYHpajy, JOKYMEHTY]y UT/. [la Ou BpeaHOBame
6110 00jEKTUBHO M Y (PYHKIUJU yuerwa, MOTPeOHO je YCKIaJAUTH HUBOE UCXOa U HAUYMHE
OLICHHBAMbA.

CyMaTHBHO OLIEHUBAE j€ BpeJHOBamkE MOCTUTHYha yuyeHHKa Ha Kpajy CBaKe peaJr30BaHe TEME.
CymatuBHe o1ieHe ce J00ujajy U3 KOHTPOJIHUX WM MUCMEHUX pajioBa, TECTOBA, YCMEHOT
HCIUTHBAaka, CAMOCTAJTHUX WUJIM TPYITHUX PaJoBa yUEHHUKA. Y MPOIECY OLEHHBakHa HACTaBE Y
OJIOKY MOXKEJbHO j€ KOPUCTUTH JHEBHUK pajia yUeHUKA.

VY ¢dopMaTHBHOM BpeHOBaKY HACTAaBHUK OU TpeOaso Ja MPOMOBUIIIE IPYIHU Wjajor, 1a
KOPHCTH NMUTamka JAa OM reHeprcao rnojaTke U3 haukux ujeja, any u 1a IOMOrHe pa3Boj haukux
uzeja, 1aje yudeHuIuMa rnoppaTHe uHpopmalirje, a nopparue HHGpopmalgje 1001jeHe o
yYEHHMKa KOPHUCTH J1a IPUWJIAroM MolyyaBame, 0Xpadpyje yUeHHKE J1a OLehY]y KBAJIUTET CBOT
pana. 300p nHCTpyMeHTa 3a (OPMATHBHO BPETHOBAE 3aBUCH OJ1 BPCTE€ aKTUBHOCTH KOja ce
BpeIHYje.



Ha3us npeamera:

YIIPAB/BAIBE CUCTEMOM KBAJIMTETA

lNogummu hong Teopwuja: BexoOe: 0 MpaKTUYHA 6mox Hactasa:(
4yacoBa: 70/62 HactaBa:(
Pazpen: Tpehu/9eTBpTH

[uspeBu yuewa:

— Cruname 3Hamba 0 KOHIIETITUMA YIIPaBJbakha KBAJTHUTETOM.
— Cruname 3Hama o mehynapogaum crangapauma [ISO 9000.
— Cruname 31ama 0 TQM konuenty u mogenuma TQM.

— Cruname 3Hama 0 aJlaTUMa KBaJIUTETa.

— Cruname 3Hamba 0 MEHAIMEHT TeXHUKaMa KOje yTudy Ha

KBAJIUTCT.

— Cruname 3Hama 0 HAIIMOHAITHO] CTPATETHjH OAPKUBOT Pa3Boja.

— Cruname 3Hama 0 yckJIal)eHOCTH HAIIMOHATHE CTPATETH]e
yIIpaBJbamwky OTIAI0M ca AupekTuBama EY.

— Cruname 3Hama 0 yCKIIal)eHOCTH HAaIMOHAIHOT TIporpaMa
3alITUTE MOTpoIaya ca qupexktuBama EY.

— OgnagaBame CTPYIHOM TEPMHUHOJIOTH]OM HEOIIXOIHOM 32

KOMYHHKAIH]y Y CTPYIIH.

TEMA

UCXOaU

o 3aBpiieTky Teme yueHuk he outu y

CTalkby Ja:

KJbYYHU [IOJMOBU
CAJIPXKAJA

Konnenr ynpasibama

 TIIpEerno3Ha POMEHE y

e Konuenr ynpasibama

KBaJIUTETOM  TIOCJIIOBHOM OKPYXKEHY U YTHIIA] KBaJUTETOM
TEXHOJIOIIKOT paSBoja Ha e MenanmMeHTa y
ITOCJIOBAKC yIpaBJbamby KBAIIUTETOM
o pa3iHKyje Be3e u3Mely moCIOBHUX
¢byHKIMja ¥ 3HaYa] KBAJIUTETA 32
TP>KUIIHY TO3ULH]Y
 TMpEmno3Ha yJIory U 3Hayaj
MEHAIIMEHTA Y yIpaBJbamby
KBaJUTETOM
Mehynapoanu « TIPENO3HA yJIOTYy U 3Ha4aj MpUMEHe | o  Melhynapoanu cranmapau
crangapau ISO 9000 cepuje cranaapaa ISO 9000 1ISO 9000
o 00jacHM OMINTE KaPaKTEPUCTUKE e Kapakrepucruke

MeHalIMeHTa kBaauTeToM (QMS)
e YTBPJU TPOIIKOBE KBAJTUTETA U

MCHaAlIMCHTA KBAJIUTCTA

(QMS)




IPEJHOCTH YBEJIEHOI CUCTEMA
ylpaBJbakbakba KBATUTETOM

TpolKkoBH KBanuTETa U
IIPEAHOCTH YBEIAEHOT
CHUCTEMA YIIPABJbAbAbBA
KBaJIUTETOM

KonnenT u moaenu
yIpaBjbamba
TOTAJIHUM
kBanuteToM (TQM)

Mpeno3Ha HacTaHak u pa3Boj TQM
KOHIIETITa

pasnukyje pazauaute monene TQM
yrnopelyje jamancku, aMepuuKe U
eBporncku mozaen TQM

Kouuenr u Mmoaenu
yIpaBJbaba TOTATHUM
KBaJIUTETOM

Anatu 3a

yTBphuBame
KBAJIUTETA

aHaAJM3UPa IPUHITUIIE YIIPaBJhakha
KBJIUTETOM (y3pPOKOBamE,
pasJiarame ¥ pacro3HaBambe
rojiaTaka)

aHaJIM3Mpa OCHOBHE ayiaTe
KBJIUTETA: IMjarpaM TOKa MpoIieca,
JIMCTA 32 MPUKYIJbakhe MMo1aTaKa,
XHMCTOTPaM U MapeTo Jujarpam

Anaru 3a yrBphuBame
KBaJIUTETA!

JFjarpam Toka Imporieca,
JIMCTA 32 MPUKYTIJbakhe
1oJaTaKa,

XHCTOTPaM

napeTo JAujarpam

MeHalMEHT TEXHUKE
KOje yTH4y Ha
KBAJIUTET

npero3Ha pa3Boj HOBUX
MCHAIIMCHT TCXHHKA U YIIpaBJbalba
KBaJIUTETOM

Mpero3Ha Mojien yHanpehema
3a710BOJHCTBA KOPHUCHUKA

MeHalMEeHT TEXHUKE KOje
yTUYy Ha KBAJTUTET
Mopenu ynanpehema
3aJJ0BOJBCTBA KOPUCHUKA

CucreM KBaMTETa Y
o0pa3zoBamy

MIPETIO3HA YJIOTY U 3HA4a]
KBaJMTEeTa Y POPMATHOM H
HeopmaTHOM 00pa3oBamy
Iperno3Ha JeKIapannjy 0 BACOKOM
obpazoBamy (bonomcka
JIeKI1apanuja)

IIPENo3Ha yJIory U 3Hauaj yBohema
cucTeMa KBAINTETa y 00pa30BHUM
opraHuzalyjama

Cucrem KBanuTeTa y
o0Opa3oBamy

Crpareryja
OJIp’)KUBOT pa3Boja u
yIpaBJbamba OTIAA0M

Iperno3Ha 3Ha4yaj Hal[MOHATHE
CTpaTeruje oApKUBOT pa3Boja
Iperno3Ha 3Havaj yckiial)eHocTH
HallMOHAHE CTpaTeruje
yIlpaBJbamba OTIAJA0M Ca
nupektuBama EY

Crpareruja opxKHUBOT
pa3Boja U yIpaBbama
OTIIaJIOM

[Iporpam 3amrure
[oTpouaya

Mpero3Haje 3Hauyaj yckiaheHoctu
HAIIMOHAITHOT MPOoTrpama 3amTHTe
noTpouaya ca gupekrusama EY

Hanmonanuu nporpam
3aIITUTE MOTpOIIaya

YIOYTCTBO 3A JTUJAKTUYKO-METOANYKO OCTBAPUBAIBE ITPOT'PAMA

Ha nmouetky cBake TeMe yUeHHKE YIO3HATH ca I[UJbEBUMA U UCXOAUMa, MJIAHOM pajia U
HaYMHUMA OIleHhHBamka. T eoprjcKka HacTaBa MpeaMeTa ce pealiu3yje y YUMOHHIIH MPH YeMy ce
0J1eJbeH-€ HE JIeNIH Ha TpyTIe.




N300p MeTo1a ¥ 00JIMKA pajia 3a CBaKy TeMy ojipeljyje HacTaBHUK Y 3aBUCHOCTH OJ1 HACTAaBHUX
caJipkaja, CIOCOOHOCTH M MOoTpeda yYCHHKA, MAaTePHjaTHUX M IPYTrux yciaosa. Kopucturu
BepOaHe MeTo/ie (METOo/1a YCMEHOT M3JIarama U JUjajolika METoa), METOIE IEMOHCTpaIje,
TEeKCTyaJIHO-WIIyCcTpaTHBHE MeToe. [Ipemioxkenu ooy pajaa ¢y GpOHTAIHH, paj y TPYIH, pajl
y mapy, MHAUBUIYATHH Pal.

YIIYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLHIEIbUBAILE YYHEHUKA

Y HacTaBM OpHjEHTUCAHO] Ka IOCTU3amby UCXO0/Ia ITPATe C€ U BPEAHY]Y MPOIeC HACTaBE U yuema,
nocturayha ydeHuka (IpoJayKTH ydera) U CONCTBEeHH pajl. HactaBHuK Tpeba KOHTHHYHPAHO Aa
IpaTH HampeJaK yYeHHKa, KOjU ce Orjie/la y HaUnHy Ha KOjH YYCHUIM NapTHLUINPA]y, KaKO
MPUKYIJbA]y TTOIaTKE, KAKO apryMEHTY]y, €BaIyHpajy, TOKyMeHTY]y UT/. Jla Ou BpegHOBame
OuI10 00jeKTUBHO U y QYHKIIHjU yUeHha, MOTPEOHO j€ YCKIATUTH HUBOE UCXOa U HAUMHE
OLICHUBAHA.

CyMaTHBHO OLICH-HBAILE € BPEIAHOBAKE MOCTUTHYNA YICHUKA Ha KPajy CBaKe pean30BaHEe TEME.
CyMaTHBHE OIIeHe ce 100H1jajy U3 KOHTPOJIHUX MM MUCMEHHUX PaJioBa, TECTOBA, YCMEHOT
HCIHUTHBAaKba, CAMOCTATHUX WM TPYITHUX PaoBa YYCHHUKA. Y MPOLECY OlChHBambha HACTaBe y
OJIOKY IO’KEJHHO j& KOPUCTUTH THEBHUK pajia YUCHUKA.

Y dbopMaTHBHOM BpeHOBaKY HACTABHUK OU TpeOaso Ja MPOMOBUIIIE TPYITHU AWjajor, 1a
KOPHCTH MUTamka Ja OM reHeprcao mojaaTke u3 haukux uieja, anu u 1a IOMOrHe pa3Boj haukux
ujeja, 1aje ydeHuInMa rnoBparue nHpopmaiyje, a moBparHe nHbopMmaiyje 1001ujeHe o
YYeHHKa KOPUCTH J1a TIPUJIAro/ Iy MoaydaBame, oxpadpyje yueHUKE Ja OlekhY]y KBATUTET CBOT
pama. M360p mHCTpyMEHTA 32 (POPMATHBHO BPEITHOBAHE 3aBUCH O] BPCTE aKTUBHOCTH KOja ce
BpeJIHYje.



Ha3us npeamera: AIUTUBHE TEXHOJIOI'MJE

1. OCTBAPUBAIbA OBPA30BHO-BACIIUTHOI PAIA - OBJIMLIU U TPAJAIBE

HACTABA
PASPENL Teopujcka IIpaktnuna | Hacrasa IIPAKCA YKYIHO
Bex0Oe
HacTaBa HacTaBa y 00Ky
v 70/62 0 0 0 0 70/62

Hanomena: y tabenu je mprkasaH roguiismy (GOH 4acoBa 3a CBAKU OOJIMK paja

2. HUJbEBU YUEA:

o VY1ro3HaBame YUC€HHUKa Ca OCHOBHUM KAapPaAKTCPUCTHKAMA, YJIOTOM U 3HaqajeM

aJIUTUBHUX TE€XHOJIOTH]a

3. HA3UB U TPAJAILE MOJVYJIA IIPEJIMETA

Paszpen: Tpehun/4yeTrBpTH

Pen. | HABUB MO/IVJIA Tpajame Monyna

op (uacoBm)

1 AUTHBHE TEXHOIIOTH]E 70/62

HA3MB MOJVYJIA NCXoau KJbYYHU [TOJIMOBU
CAJIPKAJA

ITo 3aBpiIeTKy MOya yueHHK he
OuTH y cTamy Ja:

AMTHBHE TEXHOJIOTH]jE « 00jacHHM 10jaM aIUTUBHUX

TEXHOJIOTHja

« HaBeJe MPEAHOCTH IPUMEHE
aJIMTHBHUX TEXHOJIOTH]a

« 00jacHM HU3pagy IPOTOTHUIIA
NPUMEHOM aIMTHBHUX
TEXHOJIOTH]ja

« oO0jacHu Op3y M3paidy anaTta
NPUMEHOM aIMTHBHHUX
TEXHOJIOTHja

e AJWTHUBHE TEXHOJIOTH]E

e [Ipeanoct npumMeHe
aIUTUBHUX
TEXHOJIOTH]ja

e II3panga mpoTtoTuna u
aJIUTHBHE TEXHOJIOTH]E

e bp3a uszpaga anara u
aJUTUBHE TEXHOJIOTH]E

e bp3a npousBoama u
aJIUTUBHE TEXHOJIOTH]E




« o00jacHU Be3y Op3e Npou3BOAKE U | o [lomelia aIuTHBHUX
i Il

AJIUTUBHUX TEXHOJIOTH]a TEXHOJIOTHja:

o HaBEJE MOJECIY aJUTUBHUX — mpema O0JIUKY
TEXHOJIOTHja MaTepujaja

* DAa3JHuKyje BPCTE U — mpema METO/U U3paje
KapaKTePUCTUKE aJIUTUBHUX MojieNa
HAYMHA [TPOU3BOEHE e Bpcre nporneca

e IPCMO3HA YJIOry 1 3Ha4aj aJUTUBHE MTPOU3BOIHE
AJIUTUBHUX METO/1a MPOU3BOIHHE

« HaBeJe NPUMEHY aJUTHBHUX
TEXHOJIOTHja KPO3 IpuMepe 13
npakce

« 00jacHM MEPCIEKTUBY U pa3jore
pacTa npuMeHe aJUTHBHUX
TEXHOJIOTHja

e Viora u 3Ha4aj
aJIuTUBHUX METO/1a
MIPOU3BO/IIHE

e AJMTHBHA IPOU3BO/HHA
— IpUMEPH U3 MpaKce

e [lepcnekruBe
aIMTUBHUX
TEXHOJIOTHja

YIOYTCTBO 3A JTUJAKTUYKO-METOANYKO OCTBAPUBAIGE ITPOT'PAMA

Ha noueTtky Moayna ydeHHKe YIO3HATH ca UJbEBUMA M UCXO0/IMMa HACTaBE, OJTHOCHO yueHha,
IUTAaHOM pajia ¥ HAYMHUMa OllelhuBama. [Ipeamer ce peanusyje Kpo3 TeOpHjCKy HACTaBY y
yunoHu1. Oniejbeme ce He JeNIN Ha TpyIIe.

N360p MeTona u o0smKa paga ojapelyyje HacTaBHUK Y 3aBUCHOCTH OJ1 HACTABHUX CajpiKaja,
CTIOCOOHOCTH M TIOTpeda yueHHKa, MaTepHjaIHUX U ApYrux yciosa. Kopuctutu BepOaHe
MeTozie (METOola YCMEHOT M3Jlarama M JIMjalioliKa METO0/1a), METOJIe IEMOHCTPAIIH]je, TEKCTyaTHO-
wiyctpaTuBHE MeToJie. [Ipeiokern o0nuIy pajga ¢y GpoHTAHY, paj y TPYIH, paj y napy,
WH/IUBUTYAJTHU Pajl.

YIOYTCTBO 3A ®POPMATUBHO U CYMATHUBHO OLIElbUBAILE YYEHUKA

VY HacTaBM OpHMJEHTHCAHO] Ka JIOCTU3aby UCXO/a MpaTe ce U BPEJHY]Y IPOLEC HACTABE U yUeHa,
nocturayha ydeHuka (MpoJIyKTH y4dera) U CONCTBEeHU paJl. HacTaBHUK Tpeba KOHTUHYHpPAHO Ja
[IpaTy HaIlpelak yYeHUKa, KOjU Ce OrJiela y HAUYMHY Ha KOJU YYEHMIIM NapTULIUIINPA]y, KaKo
MIPUKYILJbA]y OJATKE, KAKO apryMEHTY]y, €BaIyupajy, TOKYMEHTYjy UTA. [la Ou BpenHOBame
0110 00JE€KTUBHO U Yy QYHKIH]U yUeHha, MOTPEOHO je YCKIIaIUTU HUBOE UCXO/a M HAUUHE
OLICHUBAKA.

CyMaTHBHO OIICHHBAKE j€ BPEAHOBaKE MOCTUTHYNA yUeHHKA Ha Kpajy CBaKe pealn30BaHe TeME.
CymartuBHe orieHe ce J00Hjajy U3 KOHTPOIHUX WM MHCMEHUX PaJioBa, TECTOBA, YCMEHOT
WCIIUTUBAKA, CAMOCTAITHUX UM TPYITHUX PaioBa yUYeHUKA. Y MPOIIeCy OllehUBakha HACTABE Y
0JIOKY TIO’KEJHHO J€ KOPUCTUTHU JTHEBHUK PaJia YUCHHKA.

VY dopMaTHBHOM BpeHOBaKY HACTaBHUK OU TpeOaso Ja MPOMOBUIIIE IPYIHH IWjajor, 1a
KOPHCTHU NUTama J1a Ou reHepucao mnojaarke u3 haukux uzeja, ajau U Ja MoMorHe pas3Boj haukux
ujeja, Aaje ydeHUuIMMa rmoBpaTHe nHpopmaiiije, a moBpatHe nHpopmaimje 1001jeHe o




YUYCHHUKA KOPHCTH J1a MPUIAro/Ix ToAydaBame, 0Xpadpyje yICHHUKE [1a OlleHbY]y KBaJIUTET CBOT
pana. M360p uHCTpyMeHTa 3a (OpMATHBHO BPEIAHOBAE 3aBUCH OJ1 BPCTE aKTHBHOCTH KOja ce
BpE/IHYjE.



