I IIVIAH HACTABE H YYEIbA

3a obpazoBuu npodua Oneparep MmamuHcKke odpajge *

I PASPE]L 11 PA3PE[L 111 PASPE] YKYITHO
He/le/bHO roAHiLbe He/le/bHO roauilbe He/le/bHO roAHiIme roauuIme b
T|B|IMH|{T|B|NMH B | T | B |[[IH T BIMNMH|B| T |B |NH| T B |[TIH| b T B|INH | B
A2: OBABE3HH CTPYYHH
[MPEAMETH 6 [ 5| 6 |2100175(|210| 60 | 2 | 6 | 12| 70 [210(420| 60 6 |18 | 31 |186(558| 90| 280 ([571|1188|210| 2249
1 |Texunuko uprame 3 105 105 105
2 [MawmnHCKH MaTepujaim 2 70 70 70
3 |Texnnuka MexaHuka 2 70 70 70
4 IMaluMHCKH eIEMEHTH 3 105 105 105
5 |Texunuxa dpusuka 2 70 70 70
6 TexHonornja pyute u MallnHeke 2| 2 70 | 70 70 70 140
obpane
7 |Pyuna u mammncka obpana 6 210 60 210 | 60 | 270
3 Tcxnmmrlgﬂ MallMHCKe ()t.lpii,flg:J Ha 3 105 ) 62 167 167
|KoHBeHUHOHATHHM MalIHHAMA
gy [PAOMUICEA OOYiaNG: A " 12 420 60 12 372| 30 792 | 90 | 882
|KOHBEHUHOHANIHIM MallIMHAMA
TexHonornja mawmtHcke odpaze Ha
10 |HyMepuuky ynpasbaHUM 2 62 62 62
MamuHama®)
v Maimncka obpana Ha H};::{epwmu 6 186 | 60 186 | 60 | 246
ypaBbaHUM MallinHaMa
12 [Mpenysernumiteo 2 62 62 62
|62: U3BOPHH NMPOT'PAMH 1 35 1 31 66 66
5 300pH1 nporpam npema nporpamy I 35 I 3 66 66
obpazorHor npoduna
2 70 2 280 2249
YrynHo A2+b2 6 | 5| 6 |210/175(210]| 60 *3) 6 | 12 (*105) 210 (420 60 |(*1)| 6 | 18 *31) 186|558 90 (*346) 571| 1188 | 210 (*2315)
Yrynuo A2+b2 17 655 20(*21) 760(*795) 24(*25) 834(*865) 2249(*2315)

Hanomena: * | |O£lp's1;5_‘r'l\lt‘liil pU&L’IHZ}u[lH_]"\' HACTABC KpO3 ']'3()[}}1_](3!\"\' HACTABY. Beskde. NPAKTHYHY HACTABY H HACTaBY Vv GJIU]\"\"
** VueHnk GHPQI TPEaMET Cca JTHCTC H'}G(IDIIHX lTIII[ITC(}l’)PH’i()BIIHX HIH CTPYYHHX NMPCIMETa




I TIVIAH HACTABE H YYUEIHA

3a obpaszoBun npopua Oneparep MmamnHcKe odbpajae
Ka/1a ce peajin3yje no AyaJIHoM Mogey™

1 PA3PE]L 11 PA3PE/L I PA3PE]] ¥YKYITHO
HeaebHO TOIHIIH:E Hele/bHO rOIHIIE HegebHO roaHIlbe roanimbe z
T | B |IH T B IH | b T | B |¥YKP T B|YKP| B | T B |¥KP T B |¥YKP| B T B IH YKP| B
A2: OBABESHW CTPYHHN | ¢ | 5 | ¢ 1210 | 175|210 (60| 2 |6 | 12 | 70 [210] 420 | 60 6 | 18| 31 [186[558| 90 | 280 |571| 210 | 978 |210| 2240
MPEAMETH
| [Texuuuko uprame 3 105 105 105
2 MammHcku Matepujanu 2 70 70 70
3 [Texuuuka MexaHuga 2 70 70 70
4 IMamMHCKH efleMeHTH 3 105 105 105
5 [Texuunuka (pusnka 2 70 70 70
6 Tf?xlm.ll.'lt'ﬂ_jﬂ‘p?"-n{c 0] 2 |2 70 | 70 70 70 140
MalMiHcKe odpaie
7 Pyuna v Malmncka oGpaita 6 210 | 60 210 60 270
I'exnonoruja MammHeke
8 loOpaie Ha KOHBEHUMOHAIHUM 3 103 2 62 167 167
MauHama’)
Marnmncka odpaia na
9 JKOHBEHLHOHAJIHMM 12 420 | 60 12 372 | 30 792 90 882
manHava'!
Texnoaoruja ManMHeke
10 JoGpane Ha HyMepHUKH 2 62 62 62
yiipapmsanny mamunava
Matnncka oGpaia na
11 [HyMepHUKH YNpaRIbAHHM 6 186 | 60 186 | 60 246
Matriama )
12 [ IpeyeTHHINTRO 2 62 62 62
52: UI3OPHH MPOI'PAMH 1 35 1 31 66 66
H3GopHK nporpam npema
2 [nporpamy obpazosHor 1 35 1 31 66 66
npomia
2 70 - 280 2249
VYiynuo A2+B2 6| 5| 6 |210| 175|210 | 60 *3) 6| 12 (*105) 210( 420 | 60 |(*1)| 6 | 18 *31) 186 | 558 | 90 (*346) 571 | 210 978 | 210 (*2315)
Yrynuo A2+B62 17 655 20(*21) 760(*795) 24(*25) 834(*865) 2249(*2315)

Hanomena: * JlyanHu mozen nojpasymesa peajin3aiujy HacTaBe Kpo3 TEOPHJCKY HACTABY, Yuetbe Kpo3 pajl KoJ nociojaslia, BeskOe, NpakTHYHY HACTABY M y4eHe Kpo3 pan y Oioky
** Vyenuk Oupa npeamMer ca nucte n30OpHHX ONMTeoOpa3oBHIX WIH CTPYUYHHX Nporpama




Hanomena:
D' Vuenuk y Apyrom paspelly y oksupy 0/10ka npakTHuHe HacTaBse/yuera kpo3 paj 6upa spery obpajie Ha MAalMHK: CTPYT, MIojaivua Wik Opycuiuua u 3aapikasa je y tpehem paspeny y
OKBHPY MPaKTHYHE HACTaBe/yueHa Kpo3 pal 1 0110Ka NPakTHYHE HaCTaBe/yuewha Kpos pail.
3 Vueuuk Ipyrom paspeiy y OKBHpY BexkOH M3yuaBa TEXHOJIOTHje 00paje Ha MallHHK: CTPYT, Mioaainua u 6pycuinua, a y Tpeiem paspeny peanusyje caapsxkaje odpaie Ha MallMHA KOJY
je uzadpao y Apyrom paspeay. Y OKBHpY ON0Ka NPakTHYHE HacTaBe/yuera Kpo3 pa.
Vyennk obpaljyje canpiaje nporpama (BexOe, NpaKTHUHA HACTaBa/yuee Kpo3 paa v G10K NpakTHUHE HACTABE/yueHa KPo3 pal) KojH ¢¢ 0JHOCE HA MAIIHHY Kojy je u3abpao y apyrom
pa3speny, y okBHpY OJl0Ka MpaKkTH4YHE HAaCcTaBe/yuera Kpo3 pal.

B. JIueTa n3Gopuux nporpama npema nporpamy odpasosuor npopuna

PA3PE]]
| o |

Po Jlucra uzbopuux nporpama

CTpyuHH npeimMeTH
Penapatypa malunHckux nenoea®

Jlupemwe y nemwyanum Kanynuma *
Tepmuuxa obpana *

4, | OOpaja MeTana y niacTHYHOM cTatby *
Hanomena: * Yueuux n3dopHu npeaMer Oupa jeHOM Y TOKY ILKOJIIOBaHa

L |k | —

Obmun 06pa3oBHO-BACNHTHON PajJa KOjHMA ce ocTBAPYjy 06aBe3HN npeaMeTH, H300pHH NporpaMH U aKTHBHOCTH

1 PABPE]] ITPA3SPEJL | HIPA3PE]J] | VKYITHO
yacoBa 4acopa qacoBa yacoea
Yac o/e/bebCKOr CTapellHe 70 70 62 202
Jonarnu pan* 1o 30 1o 30 1o 30 1o 90
JHonyscku pan* 1o 30 no 30 no 30 10 90
Tpunpemun pan* no 30 1o 30 no 30 no 90

*AKo ce ykaxe notpeda 3a ouM obanuUMMa pajta



1 PASPENL 11 PABPE]] 111 PA3SPE]]
yacosa 4acoBa 4acoBa
Exckypaunja 1o 3 naxa 10 5 naHa 1o 5 nana

Jesux JApYror Hapola WK HallHOoHalnHe MakbHHE ca eJIeMeHTHMa HallMOHANHE KYITYpe

2 yaca HeJleJbHO

Tpehu cTpann jesuk

2 yaca HeaebHO

Jpyru npeameru®

1-2 yaca Heaes/bHO

Crpapanauke 1 c1o00aHe aKTHBHOCTH Y4EHHKa (Xop, ceKuuja U Apyro)

30-60 uacora roauiImke

JlpywTBeHe aKkTHBHOCTH (YHEHHUYKH NAPIAMEHT, YHEHHUKE 3apyre)

15-30 wacoea roauiume

KynrypHa 1 jaBHa 1el1aTHOCT LIKOJe

2 pajHa jaHa

*ITopen HaBeleHHX MPEIMETA, IIKONA MOKE 1a OPTaHH3Yje, ¥ CKIay ca onpe/e/beHMa yueHHKa, (hakynTaTHBHY HACTABY M3 MpeJMeTa Koju cy yTBpheHn
HACTABHHMM TUIAHOBUMA APYTHX 00Pa3oBHUX Npo(uaa HCTOr WK APYTOr NMOAPYYja paja, HACTABHHUM MIIAHOBHMA FMMHA3Mje MITH 110 NPOrpaMuMa Koju cy

NPETXOAHO JOHETH.

OCTBapHBaH:C IJIAHA H IporpamMa HaACTABE H Y4emna

1 PASPENL 11 PASPEJL | 1l PASPE]]
4acosa yacosa yacopa
Pa3speano yacoBHa HacTaBa 35 35 31
MeHnTopcku paa (mpakTH4Ha HacTasa y O10Ky) 2 2 3
ObaBe3He BaHHACTaBHe aKTHBHOCTH 2 2 2
3aBplIHA HCTTHT 3
VKynHO pajiHuX Hellesba 39 39 39




A. IMoaena oge/bera y rpyne 3a peannsauujy no mKoJAcKoM cHCTeMy

=4 rojuiibH GoH Yacoea ;
o T — ® Opoj yueHunka y [ToTpeGHO anrakoBame
a P Y Fexoe 1| B EEAXSUIHAREHAC AR Y rpynu -1o nomMoliHor HacTaBHMKa
HACTARA 010Ky

TeXHHUYKO LpTare 105 15 He

| | TexHonoruja pyuHe 1 MaliHcKe odpajie 70 15 He

Pyuna 1 MawinHcka obpana 210 60 10 aa

MalluMHCKH eNeMeHTH 105 15 He

I | TexHonornja MamiMHcke o6pasie Ha KOHBEHLHOHATHHM MalliHama® 105 15 He

Maruntcka o6paia Ha KOHBEHUHOHAIHNM MaiinHama' 420 60 10 z1a

TexHonoruja MainHeke 0dpajie Ha KOHBEHIMOHATHHM MauriHama® 62 15 He

MaiunHeka 06pana Ha KOHBEHLIHOHAIHIM MallnHaMa' 372 30 10 na

Il | TexHonoruja MawinHeke o6pajie Ha HyMEPHYKH YPaBJbaHHM MalinHama’ 62 15 He

MaluHcka 06pana Ha HyMEpHUKH YIIPaB/LaAHHM MaluHama®) 186 60 10 za

[Tpeny3eTHHILTBO 62 13 He

A. Tloaena ofie/berba y rpyne 3a peainsauujy no ayajiHnoM Moaeay

E')' MpeaMeT/Moay :[)Ji}:;:f —— HacTaBa Opaj yueritia ¥
& O HAacTaBa A y 010Ky TR
TexHuuko upTame 105 15
I | TexHonoruja pyuHe ¥ MawnHcke oGpane 70 15
Pyuna u mawnncka obpana 210 60 10
MalluMHCKH eNeMeHTH 105 15
Il | Texnonoruja MawnHcke o6paje Ha KOHBEHUHOHATHHM MalliHama®) 105 15
MaiunHcka 00pana Ha KOHBEHIIMOHATHHM MaiiiHama') 420 60 10
Texuonoruja ManHcke 06paje Ha KOHBEHLIHOHATHHM MalliHama® 62 15
Maiumncka o6pasa Ha KOHBEHIHOHATHHUM MallnHama' 372 30 10
Il | Texxonornja manHeKe 06pajae Ha HyMEPHUKH YPABbaHHM MallHHaMa 62 15
Matumscka 06paja Ha HyMEepHUYKH YNPaB/baHuM MaluHaMa ) 186 60 10
IlpenyseTHHIITBO 62 15




A2: OBABE3HH CTPYYHHU NPEIMETH

Haszus npeamera: TEXHHYUKO LIPTAIBE

1. OCTBAPHBAIE OBPA30BHO-BACITUTHOI PAJIA — OBJIMIIH U TPAJAIGE

PA3PEJL:

Teopujcka HacTaBa

Be:xGe Ipaktuuna Hacrasa

Hacrapa y Giioky VYkynuo

0 105 0

0 105

2. [IHJbEBU YUEIBA:

—  OcnocobbaBame YYCHHKA [a CAMOCTAIHO YHTa TEXHHYKE LIPTEKE

3. TEME, HCXOJH, NIPENNOPYYEHH CAAPKAJHA U KIbYYHH NOJMOBH CAJIPKAJA

Pazpen: llpeu

loaumsn honn yacopa: Bexoe:

Pa3Bujare TAYHOCT, YPEIHOCTH M NMPELM3HOCTH KOJ YYeHHKa

105 gyacosa:

OcriocobJbaBatbe YueHUKa 1a caMocTalHo u3paljyje jeiHoCTaBHe TeXHWUKe upTeske nomohy npudopa 1 pauyHapa

TEMA

Hncxoau
Ilo 3aBpuieTKy Teme yueHHK he OUTH y cTamy na:

TIPENIOPYYEHW CAJIP/KAJN / KJbYYHH IIOJMOBH
CAJIPHKAJA

Cranaapis H TeXHHYKH
HpTeR

KOPHCTH NpUOOP 33 TEXHUYKO LIpTate

nzalepe cTaHAapaHy pa3Mepy, THIOBE JIMHK]a H (JOpMAT LipTeKa
onabepe M MOMYHH 3arJaBibe W 03HAUM TEXHHUYKH LIPTEN
]'[D'S\Hﬁje CTHH,II.Z'IP}]B H HHXOBY NpHMERY

LpTa Y pazmepH, Kopucteh TEXHHUKO MUCMO MCIUCYje CloBa 1
Opojese

Marepujan u npudop 3a pan

Cranpapauzaumja v cTanaapam

Bpcre, dopmaTH, 03HauYaBame U NaKOBae TEXHWYKUX LIPTexKa
Pazmepa

Tunosu u n1ebsbube MHUja

TexHuuko nucmo

3arnaesba M cacTaBHULE

I'eomeTpujcKo uprame .

H3BE/IE OCHOBHE F€OMETPH]CKE KOHCTPYKLIMjE Y paBHU
KOHCTPYHILIE TIapaieHe H HOpMalHe NpaBe

KOHCTPYHLLEe CUMeTpasie ysKH H yrioBa

Criaja reoMeTpUjCKe eJIEMEHTE JIyKOM 3a/1aTor MoJyNpeuHHKa

(OCHOBHE reoMeTpHjCKe KOHCTPYKLIMje: napajiese, HopMase,
cHMeTpane JIyKH M yria

KpuBe 1uHHje cTanaap/iHMX THNOBA U AebibuHa

Cnajatbe KPMBHX W NPABUX JIMHH]a

KoHeTpyKLHja npaBuIHKX MHOTOYTJI0Ba

IIpaenaa TexauuaKor
uprama .

MpernosHa U paszivkyje BpeTe npojexumja

HALPTA OPTOrOHAIHY MPOjEKLH]Y je/IHE W BHILIE TAYAKa HA jJeHY
paBaH

HaUpTa HOPMAaIHY (OPTOrOHANIHY) MPOjEeKLH]Y je[He H BULIEe
Ta4aKa Ha JIBE paBHH

OpTOroHANHO NPOjULMpaKse, MOrIeAH, U3read H HHXO0B
pacniopen

Llprawe Tpeher usriieia Ha OCHOBY J1Ba Jara

Kotupame




*  HAUpPTa HOPMAMHY (OPTOrOHANHY) NPOjEKUH]Y JEAHE H BULIE » Tonepanunje gy:xuna, yraoea, obauka u nonoxaja, cnoboaunx
TAY4KA HA TPH PABHH Mepa
+ HaupTa NpojeKuMjy paBHH Ha paBaH + [lpeceun MAaIIMACKKX AENOBA
+  NPUKAKE NPEAMETE Y OPTONOHANHUM NPOjeKLUjama + Yurame, AMCKYTOBAME H AHAMK3A TEXHHUKMUX LUPTEXA
¢ KOTHpd €/IEMEHTE MPeMa CTAHAAPAHMA TEXHHUKOL LPTaba « CkHLMparse W BETOBa YJI0ra Y TEXHHYKOM LpTaly
« yHece 03HaKe 32 TONepaHilije Ha TEXHUIKUM LpTekRHMA « Llprame npema 3anaTHM AUMEH3MUjaMa 3a OPEAMETE KOJH ce
»  UMTA TEXHHUKE LPTeMke, AHATHUINPA UX, AUCKYTY]e, YOUARa Ipellke obpaljyjy moctynuuma pyure obpane, cTPYTamkeM CIoBAlIBUX
H HCTIPaBJba HX TIOBPILHHA, [NIOAAEEM PABHHX MOBPLINHA, OpylIceM PaBHAX
« CKHLMpA U HALPTA j¢AHOCTABHHUjE JIENOBE ¥ TIPECEKY NOBPILMHA, CTPYrakeM, MoAabeM U OpyLIeHeM
+ Haupra npeAmere Koju ce obpalyjy mocTymuMa pyuHe o6pane, + llpTame jeAHOCTABHUjHX CKIOMOBA
CTPYraeM CroJballlibHX MOBPIINHA, TVIOAakheM PABHHX
NOBPIIKMHA, GpyLIeHeM PABHHX TIOBPIIAHA, CTPYTabeM, TTORakeM
1 Opyllemem NpeMa 3a1aTHM AUMEH3IHjaMa H TO3HATUM
TEXHHYKHM LIPTeRHUMA

4. YII¥TCTBO 3A JHAAKTHYKO-METOJHYKO OCTBAPHBAILE [IPOI'PAMA

Ha noyeTky chake TeMe y4eHMKE YIO3HATH ca WIWbEBHMa M HCX0AWMA, TUIAHOM paja ¥ Ha'HWHMMA ouetbHBaika. [IpeaMer ce peanusyje xpe3 Bexbe y kabHHETY 33 TEXHHHKO
upratke. [IpUNHEOM OCTRAPUBALA MPOTPaMa OAeshekhe ce Jefi Ha rpyne Ao 15 yueHuka. [IpenopyueHu Opoj wacoBa Mo Temama je cneaehu:

+ Crannapau M TexHuukH upTex (12 vacosa)

+ Teomerpujcko uptarse (18 vacosa)

« [IpaBuna TexHWUUKOr UpTamsa {75 vacopa).

IMprwnnkom peanusanmje TEMa OCNIOHHTH ¢€ HA NPEA3HARA YHEHHKE 3 MATEMATHKE M pavyHapcTea M Hupopmatuke. [penopyka je na ce npuinkoM OCTRAPHBARLA POrpaMa
napalyjy 3apaiu koju he ce NpUMeRHBATH Y IPAKTHYHO] HACTABU H CTPYUHUM NpenmeTnMa. KOopHCTHTH caBpeMeHa HACTARHA CPE/CTRA W oAToBapajyhe KoMnjyTepeke
nporpame.

Hz60p mMeToza 1 obnHKa paga 3a cBaky TeMy oZpeljyje HACTABHHK Y 3aBHCHOCTH O HACTABHHUX cafpiKaja, CliocoOHOCTH M NoTpeda yUeHHKa, MATEPHjalIHUX B IPYTHX YCIOBa.
KopueTuty BepbanHe MeToae (MeTOA YCMEHOT H3NAraha H THjANOIIKA METOAA), METOAE JeMOHCTPallHj€, TEKCTYANHO-HIYCTPATHEHE METO/E, METCIE rpadUuKNX pafioea.
Ipeanoskenu ofnuuu pana cy PPOHTATHH, Paf Y CpyOM, Pas y Napy, MHAMBHAYATHH paj.

¥ TOKy peanuzauMje nporpamMa notpebHO je uapaguTH ueTHpH rpadpuka paja u3 cnenehux oGnacry;

« I rpadnukn pan: CTaHaapay U TEXHUMKH LPTEXH

o Il rpadmuxu pan: FeomeTpHjcko UpTame

» Ill rpadmuku pan: U3paga upTeska getasba (NMpecelid, KOTHpAake, TONSPaHLje B KBATHTeT obpane)

« IV rpadnuxu pan: Lprake 1 pazpaja upTexka ckiona Ha OCHOBY CKHLIE CKIIONA.

5. YITYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIElHUBAILE YVUEHHKA

Y HacTaBM OpHjeHTHCAHO] Ka JOCTH3AMY HCX0JA TIpaTe ce H BpeAHYjY Mpoliec HACTaBe U yueta, MocTHrHYNA yueHHka (POAYKTH yuewa) H concTeeHH paa. Hacrashuk Tpeba
KOHTHHYWPAHO Jia PATH HANPEJAK yUEHHKa, KQjH ¢ Ornena y HauHHY HA KOjH YMEHHIIM NApTHLMITHPA]Y, KaKO OPUKYTUBEjY MOAATKe, KAKO apryMeHTyjy, eBanyupajy,
HoxyMmeHTyjy utd. Jla 6v BpeaHoBame Giito ofjeKTHBHO B Y GYHKUNjH yuera, MoTpebHO je YCKNanHTH HHBOE HCX0Ja H HauiHE OleHhHBabA.

CyMaTHBHe olieHHBAE je BpeIHOBaMe MOCTHIHYHA YueHMKa Ha kpajy cBake peanniobaHe Teme. CyMAaTHBHE oleHe ce NoBHjajy M3 KOHTPOIIHHX MITH MTHCMEHUX pafoBa,
rpadMuKHX pagoed, TECTORA, YEMEHOT HCTTHTHEA:A, CAMOCTANHUX MK IPYITHAX PAIORA YYeHHKA.



Y opMaTHBHOM BpefHOBAY HACTaBHUK OH TPebalo na NpoMOBUILE IPYITHU AUJaNOr, 1a KOPHUCTH NHTaka Na 6H reHepucao nofaTke Mz Haukux Weja, 4K M Aa NOMOrHe
paseoj hadkux Hagja, Jaje y9eHHUNMa MoBpaTHE MH(opMauKje, a noepaTHe HHGopMaunje no0HjeHe ol y4EeHHKE KOPHCTH Aa IPUNaroiH noay4asame, oxpadpyje y4eHHke aa
olemYjy KBanuteT caor paga. M30op HHCTpyMeHTa 3a HOPMATHBHC BpeIHOBAKE 3aBHCH Ol BPCTE aKTHBHOCTH Koja ¢e BpeaHyje.



Hazus npeamera: MAIIIHHCKH MATEPHJAJIH

1. OCTBAPHBAILE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMIIA U TPAJAILE

PA3PE/L:

Teopujcka HacTapa

Beskbe

IlpakTHuHa HacTaBa

Hacraga y G1oky

YkynHo

|

70

0

0

0

70

2. IHJbEBH YYEIbA:

- Cruuatbe 3Hatba 0 CBOjCTBMMA MALIMHCKMX MaTepujana

- CTHuame 3Hama 0 BpcTaMa H KapakTepUCTHKaAMa TCXHHYKOIr FBO){{T]a, YEIHKa, OGOjCHHX METalla 1 HEMETaJ1a

- Cruuame 3Haa 0 BPCTaMa TEPMHUKE H XeMHjcKoTepMUUKe o0paje matepHjana
- Passujame cnoco0HOCTH 3a NPUMEHY 3Haba O MALIHHCKUM MaTepHjajiiMa y npakcu

3. TEME, HCXOJH, MPENTOPYYEHH CAAPKAJHA U KIbYYHH ITOJMOBH CAJIPKAJA

Pazpen: Ilpeu

llonuuey oua wacora: Teopuja: 70 wacosa:

TEMA

HCXOIU
[To 3aBpiueTky Teme yueHHK he OuTH y cTamy ja:

INPEMNOPYYEHH CAAPKAJH / KJbYUHH
IMOJMOBH CAJIPIKAJA

CBojcTBa MALIHHCKHX
marTepHjaJia

HaBe/le 3Hauaj U nojesly MallWHCKUX MaTepHjana

OMulLe XeMH|jCKa CBOjCTBA MaTepHjaia

oGjacHH (pu3HUKa U MEXaHHUKa CBOjCTBA MaTepHjana

pasiMKyje rnojam Mace, TeXKMHe, TEMIIEPATYPE TOILbEIbA, EJ1EKTPHUHE H
TOMJIOTHE MPOBOUBUBOCTH MaTepHjasia

ouMTa BpeAHOCT 3aTe3He uBpcTohe, TBpaohe M skunaBocTH ca aujarpama
WIIK W3 Tadesla U CXBATH HHXOB pe,u BEIIHYHHA

Mperno3Ha OCHOBHE METOAE MCIHUTHBAHA MEXaHUUKHX, TEXHOIOWKHX U
XEeMHjCKHMX CBOjCTaBa MarepHjasia

MCIMTA CBOjCTBA MaTepHjaia y naboparopuju

HaOpojH OCHOBHA TEXHOJIOLLIKA CBOjCTBA MAaTepHjala H CXOAHO TOME
MorojiHocT 3a oapeheHy BpeTy obpane

MpPerno3Ha nojaBy M WTETHOCT KOPO3Hje KOJ METATHUX IPOU3B0/a
Pa3nHKyje HAYUMHE 3aLUTHTE 01 KOPO3Hje

3Hauaj, nojiena U BpcTa MallIMHCKMX MaTepujaia
XemHujcka cBOjCTBA MaTepHjana

(Du3MyKa CBOjCTBA MaTepHjaia

MexaHHuka CBOjCTBa MaTepujana

HcenuruBarbe MeXaHHUKHMX CBOjCTaBa MaTepHjaia
TexHonowka cpojcTBa Martepujana
Texuosnolka UCNUTHBAKA MaTepHjaia
HenuruBawa marepujana Ge3 pazapatba
Kopo3uja 1 3au1THTa MaTepHjaia oJ1 Koposuje

Crpykrypa mMerajaH
Jierypa

ONHILE MOHOKPHCTAIIHH, MOUKPHCTANIHK W aMopdHU 06IHK MaTepHrjana
MOpPe/In OCHOBHE THIMOBE KPUCTAITHHUX PELLETKH KO MeTasa

Jle(hHHHIIIe TIPOLlec KPUCTAaNH3alMje U HalpTa Jujarpam xnaherma
OlMLlIE CBE OCTalle THIOBE Jierypa §e3 LpTatba AxjarpamMa W O4HTaBarba
cacraea (aze

AMOpGhHH M KPHCTATHH MaTepHjalli
Kpucranua rpaha marepujana
[lpouec kpucranuszaumje

Kpucranu nerypa




Texnnuko reoxle

HABE/IE OCHOBHA CBOJCTBA XEMM]CKM UCTOL HKENE3A U OTHILE NOjaBe NpPH
3arpepamy U xnahewy

Npeno3Ha DHjarpaM AErype Xene3o — YI/beHUK M U3BPLIM OCHOBHA
TyMa‘-lel'ba HA HIEMH

HABEOE OCHOBHE CBOJCTBA CHPOBOr rRowha

HaBeJe OCHOBHA CBOJCTBA M 0cCOWHE NHBEHOT TBOX(Na M YTHUA] MpHMeca
HA HETOR KBANHTET

OITHLIE MoeTyNaK AobHjarmka CHBOT NBA

objacHy cBOjcTBA H MOTYRHOCTH MpHMEHE CHBOT JIHBA

npeno3Ha OcTale BpeTe AUBEHOT reoxha M IUXOBY NPUMEHY Y NpaKcH

XeMHjeKH HHCTO HKENe30

Jujarpas crama nerypa Jene:o - yribeHHK
Cuposo reoxije

JNuseno reoxhe

Yeauk

HaBeze OCHOBHE CBOJCTBA YeNKa

ofjacHi YTHLA] YrJbEHHKA Ha MEXAHHUKE KAPAKTEPHCTHKE YeNnKa
HABEAE YTHLA]e CTAMHUX U nernpajyfinx enemenara Ha CBQjCTRA YeNHKa
naeHTHGHKY|e 03Hake vennka no SRPS-y

HaBeZle KnacHbHKAlUH]y YEMHKA Ha KOHCTPYKLMOHE W aNaTHE HENHKeS
onuure HameHy Hajqewfie kopawhennx BpCTa uenuka

TIPHMEHH oaropapajyfic BpcTe HEMHKA ¥ PaKCH

Yenuk, cBOjcTBa M BpCTE
Oznavasatse Yennka no SRPS-y
KoHCTpyKTLMOHH Henuum
AJTaTHH YeNHUH

Tepae nerype

TepmHuka H
TepMoXeMHjcka olpaza
MeTala

objacHy 3Hauaj TepMHuKe obpade Ha IpOMEHY CTPYKTYpe MaTepujana H
HETORUX MEXAHWUYKUX CBOjCTABA

Npene3Ha OCHOBHE BUAOBE TepMiuKe o0pafe 1 NMOCTYNKe W3Bohema
HaBeJe Koje ce BPCTS YeNHKa NoJsprasajy oapeljeHoj BpCTH TepMHUKE
obpase

o0jacHM KaKo Ce MEmajy MEXaHHUKE KAPAKTEPHCTHKE YeNuKa [pH
PA3NHUHTHM BpcTama TepMiuke obpane

Npenoc3Ha NocTYIKe TepMoxeMHujcke ofpane

HaBeJle 3allTO U KaJ1a ce PHMELLY]Y [I0jeJHHE BPCTE TEPMOXEMHjCKE
obpang

TNojam, 3amaTak U pexxUMH TepMHuKe obpane
HKapene

Kanetse

Hopmanuzausja, oTnyluTamke H mobosbllasake
Tepmoxemujcka obpaaa

Obojesn meTanm u
HeMeTaJIH

OnHLIE pa3nuky MamMely Maknx M Tewkux o60jeHUX MeTama

Npene3Ha 03HaudBame nerypa obojeHHx Merana

HABEAE CBOjCTBA U IPUMEHY QCHOBHUX Jierypa Hakpa, anyMUHH]yMa 1
MArHE3HjyMa

Npeno3Ha OCHOBHE Nerype npema 60jH U cnelHpUIHO] TYCTHHH
No3Haje OCHOBHE BPCTe MNACTHYHUX Maca

TIPENo3HA OCHOBHE BpPCTE MA3HBA KOJE € KOPHCTE ¥ MAIUHHCTRY

Jaky v TewxH 0GOjJeHH METATH U BbUXOBE JIETYPE
Oznavasatse Nerypa ¢00jeHHX MeTana

Bakap W meraee nerype

ANYMUHMjYM H E:ETOBE IETYpe

OcTtanu 090jeHH METATH U NIeTYpe

[ThacTHUHU MaTepHjany

Masusa

4. YII¥TCTBO 3A JUJAKTHYKO-METOAMYKO OCTBAPHBAILE IIPOT'PAMA

Ha noyeTky chake TeMe y4EeHMKE YIO3HATH ca LbEBHMA H HCXOAWMA, TUIAHOM paja ¥ HaHHHKUMA ouetbiBaka. [IpeaMeT ce peanusyje Kpo3 TEOPH|CKY HACTABY ¥ YUHOHHLUH,

CTIELHjaNnH30BaH0] YYHOHHLM WIH oaroeapajylieM KaGHHETY PH UeMy ¢ oJesbetbe He Jenn Ha rpyne. [lpenopyueny Gpoj uacosa ne TemamMa je cneaehn:
» CeojerBa Mawmuckux marepujana (14 uacoea)
« Crpyxkrypa MeTana u fierypa (6 vacopa)
» TexHnuke rsoxibe (12 yacona)




» UYenuk (14 yacora)

« Tepmnuxa W TepMoxemHjcka obpaga {10 yacosa)

« OBojern metanu W Hemetanu {14 yacosa)
IMprnnkom peanuzanmje TEMA OCTOHNTH ¢ HA NPEATHARBLA YUSHHKA 13 DUINKE H XEMH]E.
Ipenopyke 3a peanu3auijy HacTage:

« MeToge HCTIHTHBAGA CBOJCTBA MATEPHjalla H3BECTH NMPAKTHUHO Y NabopaTopHjn

= Jlujarpam cTama NErype JKENe30 — YI/bEHHK UMATH Y NPErNeAHO] LeMu

* Bpcre Texanykor reoxkba, nerype ofojeHHx MeTana, ka0 B HeMeTane ofjalmaeat y2 noMoli ysopaka

* HHeHCTUPaTH Ha CHCTEMAaTUUHOCTH M IPUMEHH CTEUEHUX 3Hakba Y TPakcH
HucHeTHpaTh HA CHOTEMATHYHOCTH M IPHMEHH CTEUEHUX 3HAE Y NPAKCH.
Hz60p mMeToza 1 obnHKa paga 3a cBaky TeMy oZpeljyje HACTABHHK Y 3aBHCHOCTH O HACTABHHX cafpiKaja, CliocoOHOCTH M noTpeda yHeHHKa, MATEPHjaJIHUX B APYTHX YCIIOBa.
KopueTuTH BepbanHe MeTode (MeTOAA YCMEHOT Hallaraka M AMjanollka MeToaa), METOIE NEMOHCTPaLlKje, TEKCTYANHO-UNYCTPATUBHE METO/le, NabopaTopljcke MeToae.
IMpennosenu obnuuu pana cy HPCHTANHH, pas Y CPYOH, PaAy NAPY, MHAMBUIYANHH Paj.

5. YII¥TCTBO 3A ®OPMATHBHO H CYMATHEHO OLIEIbHBAILE YYHEHHKA

¥V HacTaBH OpHjeHTHCAHO] Ka JOCTH3ak:Y HCXOAA NpaTe ¢€ M BPpeaHyjy NMpoLec HACTABE M yuera, ocTHrHyla yqeHHKa (MpoaykTH y4era) M concTeeHH pad: HacrasHuk TpeGa
KOHTHHYHMPAHO Ja NPaTH HAanpeJaK YUeHHKA, KOjH Ce Orneia y HAauKHY Ha KOjH YUSHHLM NapTULIKIMHPajY, KaKO NPHKYNIbajy MoAaTKe, KAKO apryMeHTy|y, esanyupajy,
JOKYMeHTY]y uTa. Jla 61 BpeaHoBakhe 610 0OjeKTUBHC H Y GYHKUM]H YUeHa, NoTpebHO je VeKNaJuTH HHBOE UCXO0Ja M HAYHHE OLEHHBAbA.

CyMaTHBHE OLEHHEBa:E je BPeOHOBAE MOCTHIHYTA Y4eHHKa Ha Kpajy ¢BaKe peann3oeaHe TeMe. CyMaTHBHE oUgHe ¢e 000Hjajy N3 KOHTPOIIHHX MIIN NIHCMEHNK padoea,
TECTORA, YCMEHOT HCITUTHEAMA, CAMOCTANHNX WK TPYITHHX padoBa YUEHHKE.

Y opMaTHBHOM BpeaHOBAY HACTABHUK OH Tpebana Aa npoMaBHLLE TPYITHY AKJANOT, Ad KOPHCTU NuTama Na 61 renepHcao nojarke n3 haukux uneja, anu v fa nomorse
paseoj hadkux Hagja, Jaje y9eHHUNMa MoBpaTHE MH(opMauyje, 4 norpaTHe HH(GopMaunje no0HjeHe ol y4EHHKA KOPHCTH A2 IPHUNarodH noay4asame, oxpalpyje y4eHuke ga
olemYjy KBanuteT caor paga. H3Gop HHcTpyMeHTa 3a HOPMATHBHC BpeIHOBAKE 3aBHCH Ol BPCTE aKTHBHOCTH Koja ¢e BpeaHyje.



1. OCTBAPHBAIBLE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMIIH U TPAJAIGE

Hasns npeamera: TEXHUYKA MEXAHHKA

PA3PE/L:

Teopujcka HacTapa

Beskbe

IlpakTHuHa HacTaBa

Hacraga y G1oky YkynHo

|

70 0 0

0 70

2. IHJbEBH YYEIbA:

- Pasujarbe cnocobHOCTH pellaBatba npobiema paBHOTEKE MEXAHHUYKHX MO/IE1a MOJ EjCTBOM CHCTEMA CHila H CTIperoBa
- CrHuatbe 3Hatba O MOHALLAY MEXaHUUKHUX MO/ENa M10/1 AejCTBOM criosballibux onrepehetsa

- Passujame cnocoOHOCTH peluaBatba TEXHHUYKHX pobiema

- Ilpumerbyje cTeueHa 3HaMba y METATHUM M 3aBapEHUM KOHCTPYKLMjama

3. TEME, HCXOJH, MPENTOPYYEHH CAAPKAJHA U KIbYYHH ITOJMOBH CAJIPKAJA

Pazpen: Ilpeu

llonuuey oua wacora: Teopuja: 70 wacosa:

TEMA

HCXO/IH
ITo 3aBpiieTKy Teme yuenuk hie 6uTH y cramy ja:

MNPENOPYYEHH CAAPKAJH / KJbYYHH [NTOJMOBH CAJPKAJA

PaBancku cHcTeM cHia U
crperosa

« OJpe/M Mpasatl, CMEp U HHTEH3HTET pe3yNTaHTe
cucTeMa cunia U cnperosa rpaMuKUM M aHATMTHYKHUM
MOCTYNKOM

« OJIpe/M Mpaeail, CMEpP H MHTEH3MUTET je/IHE CHIIe HITH
cripera paBaHCKOr CHCTEMa W3 YCIIOBa PaBHOTEKeE,
AHATMTHUKHM M TpaMYKUM MOCTYNKOM

OCHOBHH MOjMOBH CTaTHKe

CucTteM cyues/bHUX CHNA Y PaBHU
AKcHOME cTaTHKe

Bese u peakuuje Besa

Paznarame cune

MomeHT cuiie 3a Tauky

CHcTeM Npou3BO/bHUX CHIIA Y PaBHU
Cnarame napanejiiHux CHia

Cniper u MOMeHT cnpera

Teopema o napanesHOM NPeHOLIEbY CHIlE
Penykuuja cune u cucteMa cunia Ha Tauky
['naBHHM BEKTOP W INIABHH MOMEHT

VYenosu PABHOTEMKE CHCTEMA NMPOHIBO/BHHX CHJIA Y PABHH

Texunmre reomeTpnjekux
JHHHjA PABAHCKHX
npeceKa H Te/a

+ [PHMCHH AHAJTHTHYKH NOCTYNAaK OﬂpehHBHH:ﬁ nononcaja
TEIKMLUTA JIWHH]a PABHUX MpeceKa W Tena

« npuMeHH rpadMuku noctynak oapehusarba nonoxaja
TEKHLUITA JIMHH]a PaBHUX MpeceKka W Tefa

Texuiure
Onpehupatbe TeskuUTa NHHKja, paBaHCKUX (Urypa u Tena




PapaHcKM Hocaun NOCTYIMKOM

+ NPUKDKE CTATHYKE AMjarpame

+  DAPENM NPABAL, CMEP H HHTEHIMTET OTNOPA OCAOHALE
PaBaHCKHX HOCA4a AHAIHTHYKMM H TpadHuKHM

« Papaucku HOCaUH

OCOHLH K NISKHLITA TPOCTHX HOCAUA

Bpcre Hocaua W ontepehersa

+ Oapelupame peakumja Be3a NyHNUX PABAHCKHX HOCAYA

CTaThuKn AHjarpaMi KOA NMPOCTE IPesie, KOH30NE M rpeie Ca NPenycToM

Knniaka
Tpeme

KOTpJLata

«  OOpean Npagall, CMCP H HHTCHIHTET CHITC TPCHA

«  OIpean Npagall, CMCP H HHTCHIHTET CHITC TPCHA

Tpewe
« Bpere Tpemsa. KynoHoB 3akoH
¢ Tpemwe KNH3a1ba N TPEHE KOTP/baba

HANperHyTHX OeNoBa

AKCHjaTHA RANpe3ama H

CMHAUamka
MANIHHCKWX A€noBpa

(mpeyHuK 38KOBHLIE, 3aBpTHA H CIL.)

+ DAPeAH HOMUHANHE HAaNoHe W AedopMaliije akcHjanHe

+ TNPHMEHOM XYKOBOT 3aKOHA ONPEIH HAIOHE H
JedopMalldje akcUjAMHO HAMPerHyTHX NenoBa
»  OJpenH NUMEH3Hje AKCHjATHO HATIPETHYTHX

+  0Apeay HOMHWHANMHE HaMmOHE [MPH SCMHULAHY
»  OOpenH DHMEeH3Hje eeMeHTa onTepelieHOr Ha CMHIARBE

+ AKCHjaNHO Hanpesawe

— Hetopmanije, HANOHU, IUAATAUM]E

— X¥KOB 38K0H

— JlUMEH3HOHHCakE LITANA

— J02BO/BEHM HAMOH U CTETIEH CHTYPHOCTH
« CMHLamke

— Hanonu 1 pedopmatinje

— XyKOR 3aKOH NpH CMUUALY

— Moayn Knu3amna

+ KOPHCTW TabnHlle MOMeHaTa HHepLHje 3a
reoMeTpHjcke durype u npodune

HANPErHyTHX Ha CaBHjaise

HAMPEerHyTUX Ha YBHjame
CaepHjame H YBH]jalme

« OfpeiH HOMHHANHE HaToHE A Zediopmanyje Aenoea

« OfpeiH HOMHHANHE HanoHe U Zediopmanyje aenoea

« [eoMepHjcke KapakTepHCTHKE PABHHUX H MOMpPEYHHX Npeceka
— CraTH4YK{ MOMEHT NOBPLIHHE
— MoMmeHTH HHepUHje
— Enunca nuepumje
— 'aBHU UEHTPATHH MOMEHTH HHEPLH|je CIOKEHHX (Hrypa
« CaBHjame
— YueTo capnjame
— Hopmannan nanonx
— OTNOPHH MOMEHTH PABAHCKHX NPECEKA
— [NMpopauyH HOCA4a HIIOKEHHX CABHjaIbY
+ VEBHjame
— Hanonu 1 pedopmatinje
— JInjarpamMn MOMEHATA YBHjaba

4. YII¥YTCTBO 3A JTHAAKTHYKO-METOJHYKO OCTBAPHBAILE [IPOT'FAMA
Ha noyeTky chake TeMe y4EeHMKE YIIO3HATH ca LWbEBHMA H HCXOAWMA, TUIAHOM pala i Ha4HHUMa oletHBama. [IpeaMer ce peanusyje Kpo3 TEOPH|CKY HACTABY ¥ YUHOHHLUHA,

CTIELHjaNnH30BaH0] YYHOHHLM WIH oaroeapajylieM KaGHHETY PH UeMy ¢ oJesbetbe He Jenn Ha rpyne. [lpenopyueny Gpoj uacosa ne TemamMa je cneaehn:

PaBauckn cucTem cuna v cnperoea (14 gacoea)

TexuLITe reoMeTpUjCKHX NIMHKja paBaHCKHMX Npeceka u Tena (8 4acopa)
PapaHcki Hocaun (18 wacosa)

Tpeme (4 vaca)

AxcHjanHa Hanpesawa M cmuauana (14 vacosa)

CabHjare U yBHjare (12 vacopa)




IMpunxkoM peannsalmje OCIGHHTH C€ HA NPeA3Halea YUeHHKA M3 MaTemaTHKe. [Tpenopyka je na ce MpHAMKOM pellaBaiba 3a1aTaKa NMPBEHCTBEHO KOPUCTHTH rpaduika
METOJIA, 4 AHAJTHTHUKA YBOIH noctencHo. [TorpebHo je paniuTH Ha KOHKpeTHHM OpojuaHiuM npHMepuMa, AoOHjeHe pesynTaTte aHanH3upaTy, noAcTalin yieHUKe Ha AOHOLIEHE
sarkby4daka. I'ne roa je To morylie nofujeHe pesynrare npoBepaRaTH SKCNEPHMEHTANHUM nyTem. [Tpofneme BE3HBATH 33 KOHKPETHY NMPAKCy, HAPOHYHUTO MALIMHCKY.

H3Gop metoza v obnxka paga oapeljyje HacTaBHHX ¥ 3aBHCHOCTH OJ1 HACTABHHX caipkaja, cnoco0HOCTH H noTpeda yueHHKa, MaTEpHjaTHHX W APYTHX yciioBa. KopHeTuTH
Bepbanue MeTone (MeTOAa YCMEHOT HATIAraka M AJAN0WIKA METOAA), METOAS AEMOHCTPALIK|E, TEKCTYANHO-WIYCTPATUBHE METOAE, METOAE rpadimukux panoea. [Tpennoxenu
obnuuy paga cy GppoHTanHy, pan y rpynu, pag y napy, HHIMBHAYAIHH pag.

5. ¥YIIYTCTBO 3A ®OPMATHBHO H CYMATHBEHO OLIElLHBAIE YUEHHKA

VY HacTaBH OpHjEHTHCAHO] Ka JOCTH3aky HCXOAA NpaTe C€ H BPeOHYjy NMpoLec HACTABE W yYeka, MocTHrHyla yqeHHKa (MpoaykTH y4era) M corncTeeHH pad. HacrasHuk TpeGa
KOHTHHYHPAaHO Ja IPATH HANPelak YUEHHKA, KOjH Ce orNela Y HAYHHY HA KOjH YMeHUIM NapTULMAUPA]Y, KAKO NPUKYNIbajy MoJATKe, Kako apryMeHTy|y, eBanyupajy,
AokyMeHTyjy uTA. Mla 61 BpeanoBame 61n0 06jekTHEHO U ¥ PYHKUMjH yuesa, MOTPEBHO je YCKNAANTH HUBOE HCXOAA W HAYHMHE OLEHHBALLA.

CyMaTHBHe olieHHBAIE je BpeHOBahe NOCTUIHYNA YueHUKa Ha Kpajy cBake peanniobaHe Teme. CyMATHBHe OlleHe o€ No6Hjajy W3 KOHTPOJHHMX WM MHCMEHUX pajoea,
rpadnykHxX pagoBa, TECTOBA, YCMEHOT HCMHTHBAlA, CAMOCTAIHMX WIIW TPYNHUX PajoBa Y4eHHKa.

¥V OpMATHBHOM BpeIHOBaY HACTABHUK OU Tpe6Gano Aa NPpOMOBUIIE TPYIHM AUJANCT, Aa KOPUCTH NHTakba Na 6H reHepucac NoAaTKe W3 haukux WAgja, AU U A2 NOMOTHE
pa3Bgj ha4kux Maeja, Aaje y9eHHUHMa N0BpaTHe HH(popMaLyje, a nopparHe HH(opMaurje A001jeHe ol y4eHHKA KOPHCTH Aa NPWIaroiH rnoay4asarse, oxpadpyje y4eHnke aa
ouetYjy KBanuTeT cBor paga. H3Gop nHCTpyMeHTa 3a HOPMATHBHC BPEIHOBA:E 38BHCH O] BPCTE 8KTHEHOCTH KOja e BpeaHyje.



1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOI' PAJIA - OBJIMIOH H TPAJAILE

Hazus npeamera: TEXHOJIOI'HJA PYYHE U MAIITHHCKE OBPAJIE

PA3PE]]

HACTABA

Teopujcka HacTapa

Bexoe

[lpakTuyHa HacTapa

Hacraga y 6moky

[TPAKCA

YKYITHO

70

70

0

0

0

140

Hanowmena: y Tabenu je npukasaH roauiimu (hoH/1 HacoBa 3a cBaku o0JMK paja

2. INJbEBH YUEIbA:

3. HA3HB H TPAJAILE MOIYJIA IIPEAMETA

CTHuare OCHOBHMX 3Hatba 0 Mepama 6e36e/IHOCTH U 31paBiba Ha pajy
CTH LaHe 3HAKA O NOCTYIUMMA H HAYHHY Meperba H KOHTpOJIHCAHA NpeaMEeTa ¥ MﬂLLII-‘]HCTBy
Cruuarbe 3Hatba O NPaBHIHOM PYKOBatby MaLIMHAMA, anaTuma, npubopoM u npeaMeToM paja
Cruuarbe 3Hatba 0 NoLITOBakY NMPoMUcaHuX pexkuma obpaae
CrHuame 3Hatba 0 NPUMEHH H Kopuilhery TEXHHUKO TEXHOMOLIKE 0KyMEHTaLuje
Cruuame OCHOBHHX 3Haba 3a NPABMIIHO O/IpKaBabe U uniihere MallMHa, anara 1 npudopa

Pazpen: npBH
Pen. 6p HA3HUB MOJTYJIA Tpajame Moayia (YacoBu)
1. Mepe Ge30eHOCTH W 3apaBiba Ha paxy 4
2 Ocnoge obpaje matepujana 40
3. Crpyramwe cnosbatikbUx NoBpUIMHA 32
4, [onawe paBHUX NOBPLIMHA 32
5. bpyierme paBHUX MOBPIIMHA 32




4. HA3HUB MOJYJIA, HCXO/H, TIPENNOPYYEHH CAJIPKAJH / KJbYUYHHU MOJMOBH CAJIPKAJA

HA3HUB MOAYJIA

HCXO0AHu
[lo 3aBpuieTky Mojyna yueHuK he GUTH y cTamy jaa:

MNPEINMOPYYEHH CAJPKAJH / KJbYYHH
IMOJMOBH CAJAPKAJA

Mepe GesbeanocTH H
3aApaB/ba HA pagy

s JIETEKTYje BPCTE OMACHOCTH

» HaBeje Mepe Ge30eHOCTH U 3/1paBiba Ha pajy Y paJMOHULIM U KaDUHeTY
« ofjacuu 3na4aj criposoljersa Mepa Ge30eiHOCTH | 3/1paB/ba Ha pajsy

s KOPHMCTH CPE/CTBA 3alITHTE Ha pay

e 00jacHW BAKHOCT M 3Ha4aj OJIprkaBarba PAJHOT MECTA YPeJAHUM

» OnacHOCTH Ha pajIHOM MecTy
 Jluuna cpejcTsa 3alITHTE HA pajLy

OcuHoge 00pajie maTepujaia

TeXHHYKOTEeXHOIO0IIKA JOKYMEHTAIHja
e 00jacHu 3HAYA] TEXHHUYKOTEXHOJIOILKE JOKYMEHTallHje
® KOPHCTH TEXHHYKOTEXHOJIOIIKY AOKYMEHTALH]Y

Tonepanuuje

e ofjacHu nojam ToaepaHLMje Npu odpaan mMatepujana

® pasluKyje crosballiibe, YHyTpallbe U HeopeheHe mepe

® OJpend HA3UBHY MEPY, J0HY H FOPHY PAHUYHY MEPY M JO3BOJLEHO
OJCTYMNaEe

e o0jacHu NOCTYNaK Mepetba CrosballibiX, YHYTpallbuX W Heopelhennx
mepa
npenosua 106py, 10pajiHy H 0Ly Mepy
HaBejle MOJATKE KOje YMTa ca PAJHOHUYKHX LIPTEKA H ONEpaLMOHUX
nuvera

e ofjacHu HauuHe obenekaparba TONEPUCAHMX Mepa Ha PaIMOHHYKOM
LIPTEXKY M OTNEPALIUOHOM JIUCTY
AeduHULLE TOIEPHCAHE Mepe U ToJlepaHLrje cI000AHHX Mepa
pouMTa TOJlepHCaHe MEpe ca paJMOHMUKOL LpTEKa U OrlepaLoHe
JMeTe

® [IOMYyHH MEPHY JIMCTY HA OCHOBY PaJHOHHYKOr LPTEXkKa U OnepalHoHe
JIUCTE U Oipean A00py, 0OpaiHy UIiK JOLY Mepy

Mepetbe H KOHTPOJIHCAILE

o0jacHH 3a1aTaK W 3Ha4aj Mepeba U KOHTPOJIUCAtha

o0jacHH METOAE U rpellKe Mepera

HaBee NoJeNy Mepuia

OMHILE MOCTYNAK MEPEHA H KOHTPONHcama

OMuIlle MOCTYNAK U 00jacHH 3HAYaj YyBabha U OJpKaBatha MepHia

ML‘])CH:(!, KOHTPOIHCAILE H TOJIEPHCAILE JYAHHCKHX Mepa
®  HABEC/C H ONMUHILE MECPHIA H MEPHE HHCTPYMEHTE 34 MEPCH:C 1YKHHA

TexXHHUKOTEXHOJIOMKA JOKYMeHTallHja

e VYiora TeXHUYKOTEXHOJIOIIKE JOKYMEHTALIU]E U HheHa
HaMeHa

e PagMOHHMYKHM LPTEK, ONEPALIMOHHM JIUCT, PAIHH HAJIOT,
paaHa nucTa, Tpebopatbe MaTepHjalia, anara u
nputopa

e OtnpemHHla 1 HapyuOeHHLIA M U3BENITA] KOHTPOJIE

Toaepanuuje

o Crnosmallime, yHyTpallie W Heoapehene mepe

e HasupHa Mepe, 10HE H rOpbE rPaHHYHE Mepe

e CrBapHa Mepa, 103B0JbEHO OACTYNat:e

o JloOpa, nowa u gopaaHa Mepa

e TexHHYKOTEXHOJIOIIKA JOKYMEHTAlH]a

o Hauunu obeneskaparba ToJepUCAHUX MEpa Ha
PaaMOHMYKHM LIPTEKY U ONEPALIHOHOM JIUCTY

e Tonepucane mepe

e Tonepanumje cnoboHUX Mepa

e MepHe nucre

e [locTynuu meperba cnoballbHX YHYTPalIbHX H
HeopeleHux mepa

MEPCH:B H KOHTPOJIHCALE

3ajaTak ¥ 3Hauaj Mepera U KOHTPOIUCaha
METOJJE H I'peLIKE MEPCHa

[Monena mepuna

IMocTynak Mepera 1 KOHTpoHcatba
Yypamwe U opKaBarbe Mepuiia

Mepeme, KOHTPOJINCAILE H TOJIEPHCAILE Y KHHCKHX
Mepa




OTNHULIE MOCTYNaK MEPEHA H KOHTPOIIHCARE CNOJbAILBHX, YHYTPALUbHX,
HeoapeheHUX Mepa U MeljyOCHOTr pacTojama

OTHULIE NOCTYNaK MEPEi:a U KOHTPOUTHCaR:a 3a30pa K 3a00sberba

ONULIE MOCTYNAK MEPEba YHHBEPIANHUM NOMHUHHM MEPHITOM
NPOMATA UIMEPEHY BPEAHOCT HA CKANA HOHHUjYCA YHUBEP3ANHOT
noMHuHor mepuna ckaie 1/10, 1/20, npownpeno 1/20 u 1/50

OMMILE TIOCTYMAK MEPEH:E MUKPOMETPOM

NPOUUTA UIMEPEHY BPEAHOCT HA CKANK MHKPOMETpa

OMHLLIE MOCTYNaK Mepakba KOMIAPaTOPOM

NPOMHTA H3MEPEHE BPEAHOCTH OOCTYMAkba Ha KOMIIapaTopy

n3abepe oaroeapajyhe MEpPUIO0 3a Mepetbe H KOHTPOITHCAbE AYXKHHCKNX
Mepa Ha pafHOM NpeaAMeTY

CAacTaBH MEPHY JIHCTY 38 MEPEeHE H KOHTPONUCAILE paaHOT MPEAMETa
npuMetbyje MOCTYNKE UyBalha H CApKaBakha Mepuna

Mepelbe, KOHTPOJIHCAILE B TONePpACAILS ¥IJIOBA

HABEAE W OMHILIEC MEPHH MPHOOp 38 MEeperbe H KOHTONY YIOBA H Harkoa
NPOMHTA PE3YNTAT Mepeisa YINa ¥ Haruba Ha YHHBEP3aJHOM YINIOMEpY
OMNHWC NMeCTYIKE MEPCHA ¥ KOHTPOTHCAR-d ¥TNORA H Harnba

n3abepe oaroeapajyhe Mepuno 2a Mepere 1 KOHTPOITHUCake YITORA Ha
panHoM [peaMeTy

CAcTABH MCPHY JTHCTY 34 MEpCHe H KOHTPOMHCARC paJHOT [IpEIMETa
NpUMetbYje MOCTYTIKE YyBalba H CApKaBalba MSpHia

Mepee, KOHTPOJIHCAILE H TOJIepHcake 06/IHKa H IoAmKaja

HaBejie MepHU NPHBOP 32 KOUTpoNy 00AMKa W N0N0KAaja

ONMUllE MOCTYNKE MEPEHA U KOHTPOITHCARE OBNHKA H MTONOKaja
n3abepe oaropapajylie MEpUNO 3a MEpee W KOHTPONHCae 0BITHKA H
NOJ0KA]A HA PATHOM OPEAMETY

CAacTaBH MEPHY JIHCTY 38 MEPEIE H KOHTPOUCAILE PaaHOT MPEAMETa
npuMetbyje MOCTYNKE UyBalha H CApKaBakha Mepuna

Mepelbe, KOHTPOJIHCAILE H TONePACAILS XPATIABOCTH

HABEAE MEPHU NPHBOP 32 MEPEHE U KOHTPOITHCAE XPANdBOCTH

ONMIle NOCTYNKE Mepekha W KOHTPOJTHCAE XpanaBocTH

usabepe onropapajyhe Mephne 3a Meperne U KOHTPONTHCARE XPATABOCTH
Ha pAAHOM NPeaMETY

CacTaBH MEpHY JIHCTY 38 MEPEHhES H KOHTPONMHCALE padHOT [IpeaMeTa
NpHMelbYje MOCTYTIKE HyBatha H OAPiKaBalba MEpHIa

» Mepnna 3a Mepetse OyKHHA

¢ TInannapanenHa rpaHMYHA MEPUITA — ETATOHH

¢ TonepaHLUHjcka MEPHNA 32 MEPEHLE CMOBAIIHHX,
YHYTpaLIkbHX, HeoapejeHHX Mepa H KOHTpOTy
MeljyOCHOr pacTojara OTBOpa

» JeoHocTpyka MEpHAIA 3a MEPER:e 3a30pa U 3a00/berba

¢ Buwectpyka Mepuna: pasMepHUNH, MEPHIA ¢a
HOHH|YCOM H MUKPOMETPH

» HupupekTHo Meperse

¢  VHHBEP3ATHO NOMUUHO Mepuno ckane 1/10, 1720,
npowupeHo 1/20 u 1/50

o [locTynak Mepersa YHUBEPIAMTHHM TOMHUMHUM
MEPIITOM

» YtephuBate HEHCIPABHOCTH YHUBEP3aJHOT

NOMHYHOr MEPUIA

MukpomeTap

[TocTynak Meperma MIKPOMETPOM

VrepljuBare HEUCITPABHOCTH MHKPOMETPA

Komnaparop

[TocTynak Mepera KOMNAPATOPOM

YTEpljuBalbe HEHCITPABHOCTH

Mepeme, ROETPOIHCARE H TOJEPHCAE YII0BA

» Mepuna 3a KOHTPONY MepeEba YIOBA: TPAHHYHA
MepiNa, YTaoHHIM, ToNepaHLIMjcka MEpPHITa 33
KOHTPONY KOHYCA, INAGIOHN, MEXAHHYKH YTIIOMEp,
YHHUBEP3AIHH YIIIOMED, H OTITHYKH YITIOMED

Mepelbe, KOHTPWWIHCAILE H TOIEPACAILE ofaHKa n
OOJI0MRAJA
¢ TlocTynak KOHTpORE nonoskaja u obnuka

Mepeme, KORTPO/IHCARE H TOJIEPHCAILE XPANABOCTH
¢ Busyenana koHTpona, moMoly y3opka, MHKPOCKOTIA H
Mepere MoMolly HHCTPYMEHTA

OcHoEE TEODHjE pe3ama
o OCHOBHH MPHHLKIIH pe3alba H NojaBe Koje npare
npolec




OcHoBe TeopHje pe3ama

o6jacHM yNory pesHor KIHHA ¥ [IPOLIECY pe3atka W NojaBe Koje npare
npouec (CTNCPH pe3aiba, (hale CTBapalba CTPYTOTHHE, HACHIare Ha anary
W 3arpeBatbe anaTa U MaTepHjana [pH pe3ary)

youu Be3y MaMebhy kpanurtera oGpaljeHe noBpILMHE W cTaka anata,
TONNOTHHX M0jaBa U NapaMeTapa pe3atha

NIPUNPEMH CPEACTBO 32 Xnaliehe H NOAMa3HBAkE

Ouprapame H obeeKABaLe

OIHLIE MICCTYIKE QUPTaRaLa U ODefexKaBabA

HaBsefie anat ¥ npubop notpebaH 3a oLpTaBame U 0benekapakhe
n3abepe anar 4 npubop 3a oupTasane H obenexasarse
NPUNPEMH PafHO MECTO 3a OLpTaBame H obenexKaarbe

Ceueme H pezathe

oMullle MOCTYMAK OAcellatha PYMHHM TecTepaMa
n3abepe anat u npHbep 3a OACEIAkE PYIHHM TECTEpamMa
OTHULIE MOCTYMAaK CeHetba HA CTOHHM MaKasama

n3abepe anat u npuGop 3a ceverbe MaKasaMa

NPUNPEMH PASHO MECTO 32 TOCTYITKE PE3AA M CEUuctha
n3abepe cpencTBa IMYHE 2AWTHTE

HaBeje NoTpebHe Mepe 3aWTHTe HA Paay

Typmajame

OMHULLIE NOCTYNaK TYPIHjakba

n3abepe anat M npubop 3a o0pany TyprOHjamkeM
NPUIPEMH PATHO MECTO 34 TOCTYNKS ofpae Typnujarem
uzabepe cpelcTBA MHYHE 3AIUTHTE

HaBee noTpebHe Mepe 3allTHTE Ha pajy

Byliet.e, ynymrame ¥ passpraibe

objacun moeTynke obpane SyluetheM, YITYLITABEM U pa3BpTambeM
objacuy reomeTpujy anata 2a OylIeme, YNyIITARE U PA3BPTAHE
uzatepe anat H npHbop 3a obpany GyliereM, YIIYIITAREM H
pa3sBpTamLeM

NPUIPeMU PATHO MECTO 3a TOcTyKe ofpane Oyluiemem, ynylurames 1
pa3sBpTamLeM

pnHlLe MOCTYNAK CIUTPer:a Bypruja

Ouprasamne B ofenexapame

Aunat u npubop
[Tpunpema noBpILHHE
Ouprasame Ha OCHOBY UpPTex4, Wabnona u y3opKa

Ceueme 1 pezame

Onceliare MaTepyjana pyuyHUM TECTEPAMa
Ceuere Makazama

Typnujame

TMoaena Typnuja
TexHuka pana npu TYpNujamy
Typnujame paBHHX TIOBPIIIHHA

Bymeme, ynymrame B pasBpTathe

Agnar n npubop 3a Oyiwene, ynylTame 1 Passprame
[MocTynak pafa npy noeTynuuMa GyLuere, yNnylTama
1 pa3BpTama

IMoctynax owrpewa Gypruja

Pezame Hapoja 1248

MeTpHUKH H BUTBOPTOB HABO]

Anat 1 npuBop 3a Py"HO pe3arwe HaBoja

Py4Ho pesamse ciosballber Hagoja

Pydno ypesuBae HaBOja y NPONA3HHUM pyHama
KonTpona Haeoja




youu notpely 3a owTpeweM Sypryje
n3abepe cpencTBA MHYHE 3ATHTE
HaBeje noTpebHe Mepe 3alUTHTE Ha paay

Peszame nanoja

HaBele W ONULIE KAPAKTEPUCTHHHE BeJIMYKHE Npouia METPHHKOL H
BHTBOPTOBOT HaBCja MOTPeOHHX 33 HAPEIUBAKE U YPE3HBalke HABoja
ONULIE TICCTYIKE PYYHOr HAPE3HBaleaA H Ype3HBamba HaBoja

n3abepe anar U npubOp 3a Hape3HUBake U YPE3HBATLE HABOja
NPUNPEMH PASHO MECTO 34 TOCTYIKS HAPEIHBAMA M YPEINBAEA HAROJA
OMULlIE MOCTYNAK KOHTPONHCAA HABOja

uzabepe cpeACTBa THYHE 3ALITHTE

HaBefe noTpelHe Mepe 3alUTHTe Ha pajy

Crpyrame ¢cno/banimmux
NoBpPIIHHA

uzafiepe cpeAcTEa IMUHE 3aUTHTE 33 PAS HA CTPYTY

HaBele Mepe 3allTHTE Ha pafy NpU pamy Ha CTPYyTy

OMullle OCHOBHE NPHHLMME U MojaBe IIPY 06paAN CTPYTatheM

HABENE MOJENY CTPYTOBA NMPEMa HAMEHH

HaBeae H 00jacHH YNOTY OCHOBHUX AENOBA HA YHHBEP3ATHOM CTPYTY
HaBefie H 00jacHH BpCTe KPeTarma HA YHHBEP3AMHOM CTPYLY

H3pavyHa Gp3HHY [NaBHOT W TOMORHOT Kperatba, 0AHOCHO Opoj ofpTaja
H Kopak

aHanM3Hpa NpoLec NPEHOLISHA KPeTaka O NOrOHCKOT MOTOpa A0
H3BPIIHHX JEN0Ba CTpyra

YNpaBiba KOMAHAaMa 33 [TABHO M ToMolHO KpeTame

pa3uKyje CTPYrapcKe HOJKeBe TpeMa oOIHKY H MaTepHjany Ol KOjHX ¢y
HanpaBbeHH

o0jacHM eneMeHTe M TEOMETPU]Y CTPYTAPCKOr HOMKA

OMNHULIE MOCTYIKE CTPYralba Co/ballibuX TOBPLIHHA: YEeOHHX,
UHAHHAPHYHHEX, CTETIEHACTHX UHIHMHAPHYHHK MOBPLIMHA, KOHYCHHX H
AbedOBa

onulIe NOCTYrNKe 3a0ywneame H Gyluerse

u3afepe pesHU ANAT, CTE3HM, MepHH U nemoling npuSop 3a
cAroBapajyfid mocTynax

NpPUNpeMH CTPYT 2a n3eofjere oarosapajyher noctynka

ONMUlLE NOCTYNAK OLITPEHA CTPYTAPCKHX HOXKEBA

youu noTpedy 34 CIITPEHEM CTPYTAPCKOT HOKA

CTpyroBH ¥ CCHOBHH IPHHLMNIH pe3atba
Kunemarcku cicTeM cTpyra

EnemenTu peskuma ofpafe npu cTpyramy
PeaHH, cTe3HU U MEPHH anat

[Tomohieu npubop

IToctynak oSpane HEOHHX, LEUTHHAPHYHHX,
CTEMEHACTHX NOBPLIMHA, #beDOBA U KOHYCa
TToeTynak oITpeha CTPYTAPCKUX HOXERA

o [loctynak obpane 3abyluupatba H Gylliera

T'nooame PABEHHX NNOBPINHHA

n3alepe cpeAcTBa JIHYHE 3AUTHTE 33 Pafl Ha INICJANHLH
HABEAE Mepe 3alUTHTE Ha pamy NpH pafy Ha IIOAanHUH
OIALIE OCHOBHE MPHHLIMNE W [OJABE NPH 0BPASH IMOAAmLEM

¢ [Nopanuue H CCHOBHH OPHHLMIK MNOAAKA
s  KuHeMaTCKH CHCTEM MIojannLe
» EneMeHTH peskuma o0pane pu rIogaeby




HABENE NOMENY M KAPAKTEPUCTHKE FOAANMLA
HaBede W oBjacHH yNory OCHOBHHX AENOBA Ha rIojanuuaMa

HaBe#e H ofjacHH BpCTe KpeTara Ha [0JanuuH

u3pauyHa Op3uHy rnaBHOT ¥ NoMolHOr Kperawa, onHocHe 6poj obpTaja
H KOpaK

aHaNH3Hpa NPOLEC NPEHOLISHkA KPETatha 0l TOFOHCKOT MOTODPA A0
H3BPLIHHX AENOBA FNOAATHIE

YIIpaB/ba KOMAHAAMA 33 [NIABHO v noMohHO KpeTae

pasfuKyje anaTe 3a roAawe npema obnuKy ¥ MaTepujany oa KojHx cy
HaNpaB/LeHN

ofjacHu eneMeHTE H TeOMETPH]y rogana

OMHLLIE MOCTYIKE TNGMAKA PABHHX NOBPLIHHA W TIOBPLIHHA N0/ YTI0M
uzalepe pesHU aNaT, CTe3HYW, MepHH W nomohHy npudop 3a
oaroeapajyiv mocTynak

NIpUNIpEMH CTPYT 3a u3sohere oarosapajvher nocTynka

Anartn 3a noparse

IMpubop 3a rnopame

ITocTynuu obpane paBHHX NMOBPLIKHA
IoeTynuu obpane NOBPLIKHA MO, YTIOM

Bpymet.e pasHHX NOBPIIHHA

n3abepe cpeAcTEa IMUHE 3ATHTE 34 PR HA SPYCUIMLM

HABEE MEpe 3aTHTE HA pagy NpH pagy Ha Opycuauuu

OMullle OCHOBHE NPHHLMME W MojaBe NpY obGpamH Spylueem

HaBefe NOJeNy ¥ KAPAKTEPHCTHKE GpycunmMua

Haeege H oGjacHH ynory OCHOBHHX AenoBa Ha GpycuiuuH

HaBefie H ofjacHH BPCTE KpeTara Ha OpycHInLy

u3pauyHa Op3uHy rIaBHOT M NOMONHOr KpeTarka, onHocHo Bpoj obpraja
H Kopak

AHANUIHPA TIPOLIEC NPEHOLIEHA KPETARA Of NOMOHCKOT MOTOPA A0
H3BPIIHHX Aenoea SpychnuLe

YNpaBiba KOMAHAaMa 33 [TABHO M ToMolHO KpeTame

paslMKyje anarte 2a Opylweme Ha OCHOBY HETDBUX KAPAKTEPUCTHKA
o0jacHH eneMeHTE W TeOMETPH]Y TOLHNIa

OMHLLIE MOCTYNKE GpYilieka pABHHX NCBPIIHHA H NOBPIIHHA MO YTIOM
waafepe pesHu anar, CTesHH, MEPHHM 1 ToMolinn npubop 3a Gpyuwene
PABHHUX MOBPLUHHA

npunpemu Gpycunuiyy 3a useohere oarosapajyher mocrynka

ofjacHn NoCTyNak paRHAKA U GANAHCHPARA TOUMIA

youH moTpelfy 3a paBHateM TOLIMIA

Bpycunuiie v OCHOBHN NpUHLMNK GpyLuetsa
Kunnemarcku crcrem Gpycunnue

EnemenTu pesknma obpase npu Opyluerny
Anatu 3a 6pyluerse

BanaHcHpame U oLITperse TOLHA

[MpuGop 2a Opyweke

[MocTynun obpane paBHHX MOBPLUKWHA
[Toctynuu cbpane NOBPIIHHE MO YTIIOM

5. YIIVTCTBO 3A JUJAKTHYKO-METOHUKO OCTBAPUBAILE IIPOTPAMA

Ha nodeTky ¢BAKOr MOIYNA YHEHHKE YIIOIHATH G4 LWBEBMMA M UCXOAMMA HACTABE, ONHOCHO YUEH:4, [TAHOM PAAA W HAMMHHMMA OLCH:UBARA. [IpeamMer ce peanuzyje kpo3
TEOPH|CKY HAcTaBY H BexOe y CIeLH|aln30BaH0] YUHOHHLUM, KAaOHHETY WM WKOJCKO] pagHOHHULE . One/belbe ¢e AeNH Ha MPYNe A0 15 yYeHHKa MPHAHKOM peanusauuje
BeXOH.



IMpunukom peanuzaumje MOSyNa OCIOHHTH Ce HA NPeA3Haka YUEHHKA W3 TeXHHYKOT LPTaka, MalUHHCKHX MaTepHjana H TexHHdke MexaHuke. [Ipobneme Be3nraTH 3a
KOHKPETHY MalllHHCKY [pakKcy.

Hacraeuuk npunpema notpebHe enemenTe 3a Bexy, OpaTy paa yueHHKa Ha pagHOM MeCTY M YKa3yje MY Ha Ipeluke Npu pamy.
Y ToKy peannsalMje HacTape npeaMera netpedHo je ypagutH cneiche pemxbe:
s JleTexiwja ONAcCHOCTH HA PaaHOM MecTy. Ynorpeba saTuTHux cpeactaea (2 4aca)
*  Ynorpeba TEXHHUKOTEXHOIOWKE JoKyMeHTaudje. OnpeljHBaise ropise M I0HE TPaHWYHE Mepe H JO3BOJBEHOT OICTYTIalba Ha OCHOBY 0AATaKa U3 PaguoHHYKOT
upTexka (2 vaca)
s Mepemwe 1 KOHTPONUCAH:E (OUHTABALE HIMEPEHE BPEAHOCTH, U3D0P MEPUA, CACTAR/bAE MEPHE 1MCTE, IPHMEHA NOCTYNAKA YyBikha U OAPKABAA MepHna) (6
44COBA)
ITpunpema cpeacTha 3a xnahewe U noamasuparbe (CXIT) (1 vac)
H160p anata u npubopa 3a ouprasame 1 obenexasame. [Tpunpema paaHor MecTa 33 ouprasame U obenexabame (2 vaca)
Ceueme H pesambe (M300p anara M npxbopa; NpuOpema pagHOT MecTa, H300p cpelcTaBa IMuHE 3awTHTe) (2 yaca)
Typnujasbe (urGop anata u npubopa, MpHNpeMa paaHoT MecTa, U30op cpeacTaBa NUYHE 3aluTHTe) (2 Yaca)
Bywee, ynywrawe 1 paseprame (W36op anara 1 npubopa, npunpeMa pagHor mectd, H30op cpeacTapa nu4He 3awTkTe)} (3 9aca)
Pesawe HaBoja (M3Gop anata M npuBopa; MpunpemMa pagHOT MecTa, H300p cpeacTaBa JIMUHE 3aTHTE) (2 yaca)
Crpyrame crno/ballbHX NOBpIIMHA (M360p cpeAcTaBa NTHUHE 3aLITHTE; H3pauyHaBathe Op3HHE MMABHOr U NOMONHOr KPeTakha; YIpaBbakhe KOMAHAAMA 38 [ABHO H
nomoliHo kpeTawe; 300p pe3HoT anara, CTe3HOr, MepHOT i noMoliHor npuGopa; mpunpeMa MaluHHe 3a u3soljere oarosapajyher noctynka) (16 yacoea)
¢ Inogame pasHUX MOBpLIMHA (M30CP cpelcTaBa IMYHE 3alUTHTE; H3pauyHaBatbe OpP3uHE MIABHOr ¥ MOMONHOT KpeTama; yNpasbatbe KoMAHZaMa 3a IIaBHO U NoMoliHo
KpeTame; M300p pesHor anara, cre3Hor, MepHor i nomeofiHor npufiopa; npunpema mawnze 3a uasoheme oarosapajyher nocrynka) (16 vacosa)
» DBpywemwe paeHux nospwnHa (W360p cpeacTaBa MHYHE 3aLWITHTE; U3padyyHaBatbe Op2HHe I1aBHOT H NoMolHOL KpeTatba; YNpaB/baibe KOMaHAaMa 34 [aBHo W nomohito
KpeTake; H3Bop pe3HOT anaTta, CcTe3HOr, MEpHOT H NoMeliHor npubopa; NpUNpeMa MallllHe 3a U3Bohere oarosapajyher nocrynka) (16 yacosa)

H3Gop meToaa n 0GIHKa paga 3a cBAKNW MOAYN ofgpehyje HACTABHUK ¥ 3aBHCHOCTH Cfl HACTABHHX Caipixaja, cnocobHOCTH i noTpeda yYeHHKA, MaTepHjalHuX i APYTHX
yenoea. Kopuetutu Bepbante MeToae (MeToAA YCMEHOr H3Narawa W AHjanollka MeToAa), METOJe NEMOHCTpALIMje, TEKCTYAHO-IIYCTPATHEHE METOAE, METONE TpahHUKHX
pamoea. [peanoxenn obnHun paga ¢y GpoOHTAITHY, P44 Y TPYIH, Pl Y Napy, MHIHBHAYATHN Paj.

6. YIIVTCTRO 3A ®OPMATHBHO H CYMATHBHO OIEIBHBAILE YUEHHKA

¥V HacTaBH OPUjEHTHCAHO] Ka AOCTH3AKY UCX0Ja NpaTe ¢€ H BpeHYjy Mpollec HACTaBe W yieHa, MOcTHIHYha yueHuka (NpofyKTH YUera) U concTBeHH pal. HactasHuk Tpeba
KOHTHHYUPaHO la NpaT HaNpeak YUeHHKE, KOjU ce ornesla ¥ HaUHHY Ha KOjH YYeHULM NapTHUMOUPAjY, KAKe NPHUKYNIBA]Y MOAATKE, KAKO APryMEHTY]Y, eBaNyUpajy,
mokymenTy|y uta. Ja 6 speaHoBarse 6110 05[eXTHRHO 1 ¥ QYHKUM|H yueHmha, noTpelHo je YCKIAgNTH HMROE MCXOOA U HAMMHE OLCH:HBARA,

Cyma'm BHE O].leH:HBaH:BjE BpPEAHOBAMHC MOCTH rHyha Y4eHHka Ha Kpajy CBaKe peannioBaHe TEME. Cyma'm BHE OLIEHE CE ,ﬂOGHjajy H3 KOHTPONMHUX UIIH MHCMEHUX panoka,
rpaquxux pajgoea, TECTOBRA, ¥CMCHOTI HCTTHTHEARA, CAMOCTATHHX HIIH IPYITHHX PALOBA YHCHHEKA,

VY ¢dopmaTHRHOM BPEAHOBRAKY HACTABHMK Ou Tpebano na NpOMOBMILE CPYNHH AKJANOT, Aa KOPUCTH NHTAK:A Aa 6M renepucac nogartke u3 Hauknx vagja, anu v na NOMOTHE
pa3eoj haukux Magja, Daje yueHHUHMA MoBpaTHe nHbopMaLKje, a NoBpaTHe HHQopMaLHje noSujenHe O YHeHHKa KOPHCTH Na MPUNaroau noaydasame, oxpadpyje yyeHHke na
oueibYjy KBanmuTeT cBor paaa. M3Gop HHCTpyMeHTa 38 HOPMATHBHC BPEAAHOBAKE 3aBHCH 0]] BPCTE 8KTHBHOCTH Koja ¢e BpeaHyje.



Ha3ug npeamera: PYYUHA U MAIIIMHCKA OBPAJIA

1. OCTBAPUBAIHLA OBPA30BHO-BACITMTHOI' PAJIA - OBJIMLH U TPAJAIGE

PA3PE]]

HACTABA

Teopujcka HacTapa

Bexoe ITpakTHuna HacTaa

Hacraga y 610Ky

[MTPAKCA

YKVYITHO

210

60

270

Hanowmena: y Tabenu je npukasaH roauiimu (hoH/1 HacoBa 3a cBaku o0JMK paja

2. INJbEBH YUYEIbA:

—  OcnocobsbaBare 3a H3pajly JHEBHHKA pajia NPaKTHYHE HACTABE M MPaBJbekbe H3BeLUTaja KOHTPO/Ie
—  OcnocobsbaBase 3a npaBuiHO KopHiuhere Mepe 3aluTuTe Ha pajy
—  OcnocobbaBarbe 3a MPaBHIIHO PYKOBatbe MalllMHAMA, anaTumMa, NpUGopoOM M NpeIMeToM paja
—  CTHuame 0AroBOPHOCTH O MPUMEHK NPOMUCAHUX pexkHMa obpae
— Passujame ocehaja 3a TauHoCT M3pane paaHUX MpeaMeTa NPemMa TEXHHUKOTEXHOOLIKO] 1OKYMEHTaLHjH

—  CrTHuame OAroBOPHOCTH 3a H3BPLUABA-E NMOCTAB/LEHHX 38/1aTaka Y TEXHHYKOTEXHOIOIIKO] JOKYMEHTAaLM]H

= CTHL[&H:E O,El]"OBOpHOCTH 3a l'lp?lBHIlHCI o,upmana}be U uniheme MallKWHa, anara v npuﬁopa
—  Ocnocob/baBatbe 3a pajl Ha KIACHYHMM MallliHaMa anatakama 3a o0pajly cTpyramem., riojatem H Opyluerem

—  OcnocobJbaBarse 3a MEPCH:C H KOHTPOHCAKE padHHX NpeaMEeTHMa

3. HA3MB M TPAJAIHLE MOJIYJIA ITPEJMETA

Paspen: npBH
Pen. 6p HA3UB MOJIYJIA Tpajame Moaya (4acoBH)
L OcHoge o0paje maTtepHjana 66
2. Crpyratse crnosballibiX NoBpLIMHA 48
3. ['nonatbe paBHUX NOBpLIMHA 48
4. bpyuese paBHHX NOBpLIXHA 48
5. IMpou3zeoauu pax (610K npakTHuHe HacTage) | 60




4. HABUB MOJYJIA, HCXO/IM, IPENOPYUYEHHU CAAPKAJH / KJbYUHH ITOJMOBH CAJIPIKAJA

HA3HUB MOAYJIA

HUCXOau
[To zaBpuierky Moaysia yueHuk he 6utu y ctamy aa:

MPEMOPYYEHH CAAPKAJH / KJbYHYHH MOJMOBH
CAJIPKAJA

OcHoge oOpajne
MarepHjajia

Mepeme 0 KOHTPOJTHCANbE

® KOpPHCTH Mepe 3alliTHTE Ha pajy

® JIeMOHCTPHPA NOCTYNKE Mepetba U KOHTPOIHCAaba: 1yHHHCKHX
Mepa, yrioea, Haruba, nosnoxaja, obnuka U XpanapocTH

®  Hanuiie AHeBHUK NPaKTHYHE HACTaBe

® pyKyje anaTuma, npubopoM M npeamMeToM pajaa

®  pellM MOCTaB/beHE 3a1aTKE MPeMa TEXHHUKOTEXHOIOMIKO]
JNOKYMEHTALH|H

® U3MEPH M KOHTPOJMLIE NpUnpemak, odpaaak v uspaaak

® ojpead mepy (100pa, 1opagHa WK N0LIA) H3MEPEHE MEepHe
BEJIHYMHE Ha OCHOBY TEXHHKOTEXHOJIOLIKE JOKYMEHTaLHje

® [I0MyH-aBa MEPHY JIMCTY H OLietbY]€ BIACTHTH pajl

& TpUMEHH NMpaBKIa OpKaBamba MepHor npubopa

Pyuna obpana

e uzabepe npubop 3a cTe3ame U NPUAPKaBakhe

® [IeMOHCTpHpa MOCTYNKe py4uHe obpajie: oupTapame U obesexaBame,
Typrujame, o/iBajatbe cehiebeM U pesarbeM, Oyluerse, yrnyuiramwe 1
pe3are HaBoja

® IeMOHCTPHpa OLITPELE PE3HOT anaTa 3a OyLuerse W pasaBajarba

® Harnulie JAHeBHHK NPAKTHYHE HacTaBe

® KOpPHCTH Mepe 3alITHTe Ha paay

® pyKyje mMauiHHama, anaTima, npuoopoM H MpeaAMeToM pajaa

® [PUMEHH TIpONHcaHe pexume obpane

®  peLlH M0CTAB/LEHE 3a1aTKE PEMA TEXHUUKOTEXHOIOLIKO]
JNOKYMEHTaLHjH

®  W3paaM pajiHU MpeIMET MOCTYINLMMA pyuHe 00paae Ha OCHOBY
TEXHHYKOTEXHOJIOUIKE JIOKYMEHTALH]E Y TONEPAHLM]H ClIO00HHX
mepa

® U3MEpH M KOHTPOJIMUIE NpUNpemMak, odpajak v H3paaak

e ojpenu mepy (n0o6pa, nopaaHa UK 0LIA) U3MEPEHE MEpHE
BEJIHYMHE Ha OCHOBY TEXHHKOTEXHOJIOLIKE /IOKYMEHTallHje

® [OMYHAaBa MEpHY JIMCTY H Oliekbyje BIacTHTH pa]

® [IpUMEHHM NpaBWia OApKaBatba v uniihersa MallinHe, anara u
npudopa

Mepeibe H KOHTPOJIHCAILE

e 3aituTa Ha pajay y paJHOHHLA

* TlocTynak Meperba H KOHTPOJIHCaba Ay)KHHCKHX Mepa
ITocTynak Mepesa W KOHTPOJIMCAbA yriloBa M Harkba
[Moctynak mMepera W KOHTPOJIHCaba NMoJokaja U 0bIuKa
[TocTynak Mepera # KOHTPOIHCAA XPANABOCTH
[paBsberbe U3BELITAja MEPHUX JIHCTA KOHTpOIE

UyBatbe M 0/IpyKaBatbe MepHia

Pyuna obpana
e ' npeamer




HAEMCHCTPHPA OCTYINKe 0fpaje cTpyraba: Crosballib X
LINUHAPHYHHX H YEOHHX MORPLIMHA, CTeNeHACTHX MOBPLIMHA,
yeeuama #KbeboBa, CnokALILUX KOHYCHNX NOBPLIKHHA, Oyluena 1
3a0ywueama

YnosHaBatse cTPYra, anara H npubopa

Q6pana cno/bALNLMX LWIHHAPHYHUX H YEOHHX MOBPIIMHA
OBpana cTo/ballIEbMX CTENeHACTHX NOBPLIMHA H Yeellathe
#IbeboBa

® HANHIIE NHEBHHK NPAKTHYHE HACTABE . Oﬁpaﬂa CNO/BALTELNX KOHYCHHX NOBPLIMHA
* KOPHCTH Mepe 3alITUTE Ha pany s 3abyluuBarke W OylUeHe
*  pyKYje MalllHHAMA, ANaTHMA, OpUOOPOM U IPEAMETOM paja e OwTperse CTPYrapekHx HoeBa K Byprija
* [pUMeHH Nponucate pexume obpaze » Hspajga pagHHX NpeaMeTa padTHYUTE CNOKEHOCTH Koja ¥ ceCH
* peLld OCTAB/BEHE 330aTKE NpeMa TEXHHYKOTEXHOICLIKO] caZpske UeOHO H LHANHAPHYHO CTPYrakwe, CTENeHACTO
AOKYMEHTALHjU CTPYrake, CTPYTAbe CNOMALTBET KOHYC A, Yeelame #bebora,
CTpyrame cnobammx * {3pafH pagHH NPeAMET MOCTYILMMA CTPYTaba; CIOJbAllBHX 3adylIuBake H Gylleie Y TonepaHLIdju croboaHNX KoTa
noBpuHAa UMAMHAPHYHHX H YeOHHX NOBPLUMHA, CTENeHACTHX NOBPLIMHA,
yceuasa 3#ubeboBa, CrosballlibiX KOHYCHHX MOBPLUHHA, Oylueha i
3a0ylIHBaba Ha OCHOBY TEXHHUKO TEXHONOLUKE JOKYMEHTalMje ¥
TONEpPAHLM|Y cTOBOAHNX Mepa
* U3MEPH U KOHTPOJTHILE MpUNpeMak, obpanak 1 H3panak
» ogpend Mepy {mobpa, JopanHa KM Jiowa) U3MEpeHe MEpPHe
BENTMMHHE HA OCHORY TEXHUKO TEXHONOLIKE AOKYMEHTALUHje
* [ONYH-aBa MEPHY JIMCTY H OLEH:Y]€ BIACTHTH paj
* [PUMEHH NpaBWIA OApKaBarka M yullfiera MallHHe, anara u
npubopa
* [eMOHCTPHPA OLUTpPERe CTPYrapCKHX HoskeBa W Bypridja
* [eMOHCTpHpa NMOCTYMKe oBpane rnojakem paBHUX NOBPLIKMHA W * VYnosHaeawe [J0Aanule, anata ¥ npubopa
NOBPLIHHA NOJ YTIIOM » TlocTaBmakse anata i odparka
® Hanullie AHEBHHUK NPaKTU4HE HACTABE * (0pana paBHHUX NMOBPLUKHA
* KOPHCTH MEPE 3aLITHTE Ha paay s ()6pana paBHUX MOBPLIKHHA MO YTJIOM
*  pyKYje MalllHHAMA, ANaTHMA, OpUOOPOM M MIPEAMETOM paja » M3pana papnux npeaMeTa pamIUYMTe CAGKEHOCTH KOja y celn
* [PUMEHH NponKcaHe pexxuMe obpage cagpke cnegehie onepaunje rnonama; ofpaga paBHHX
*  pellH MOCTAR/BEHE 34ATKE NPEMA TEXHHUKOTEXHOIQLIKO] MOBPLUIHHA W 06paa MOBPLIMHA MOA YLAOM Y TONEPaHLUjH

I'nopame paBHuX
NOBPLIHHA

AOKYMEHTALHjU

U3pamH pajHH NIpeMeT NOCTYNLHMA Mo/dakba PABHHX TIOBPLIHHAE
NOBPLIHHA MO YTIOM HA OCHOBY TEXHHUKOTEXHOIOLIKE
JAOKYMEHTALHM]E Y TONEPAHLK|H CAOBOIHUX Mepa

W3MEpPH W KOHTPOMHILE NpUNpemak, cOpanak H Hapanax

ofipend Mepy (noGpa, IopagHa HITH NOLIA) H3MEPeHe MEpHe
BEJTMYHHE HA OCHOBY TEXHHUKOTEXHONOWKE AOKYMEHTALM]E
NonyHaga MEpHy JIMCTY H OLiEHY)e BIACTHTH pan

c10b0AHHX KOTa




NpUMEHH NPaBKIIa OApKaBama i Yiwhewa MallKHE, anaTa 0
npubopa

*  [IeMOHCTPHpA NOCTYNke obpane SpyIueheM PABHNX TICBPLINHA H s YnosHagame GpycHIHUA, anara u mpxdopa
NOBPLUHHA MO0 YTIOM s TlocTaBmbatse anara U odpaTka
® Hamulle AHEBHUK NPAKTUYHE HACTABE « Danancupare Tounna
®  KOPUCTH Mepe 3aLITUTE Ha pany o Quorperse TOLMITA
*  DYKYyje MalllMHAMA, ANATHMA, IPUOOPOM 1 IPeMETOM paja s OGpana pasHuX NOBPWKHA
* [PHMEHH NPOTHCAHE peskuMe obpaie s OGpana paBHHX NOBPUIMHA NOA YIIIOM
®  pelln NOCTABBEEHE 33JATKE NPEMa TEXHHUKOTEXHAOLIKQ) » l3papna pagHux npeameTa pazHYHTE CAGKEHOCTH Koja Y ceGH
JOKYMEHTALIH]Y caZpske onepanuje: obpana GpyluemM paBHHX MOBPLINHA U
Bpymeme pasHuX ®  WIPASM PASHU NPEAMET MOCTYNLMMA CNONAA PABHHX NOBPLIHHA U ofpaja MOBpLIMHA NOZ YTVIOM Y TONEPAHLH]H CI0G0AHMX KOTa
NOBpPUIHHA NOBPLIHHA O] YINOM HA OCHOBY TEXHHUKOTEXHONOLLKE
JAOKYMEHTALHM]E Y TONEPAHLK|H CAOBOIHUX Mepa
s EMEPH Y KOHTPOIHILE TIPUNpeMak, obpafak v H3paaak
s ofpend Mepy (foGpa, ZopagHa HIH JIOLWA) N3MEPEHE MEPHE
BENUYHHE HA OCHORY TEXHMKO TEXHONCLIKE AOKYMEHTALUjE
* [ONYyHaBa MEPHY JIHCTY M OL€H:yje BIaCTHTH pal
* [PHMEHH NpaBH/Ia OApKaBaka M yrlfiewa MallHHE, ANATA H
npubopa
® Hamulle AHEBHUK NPAKTUYHE HACTABE Hzpana cnoxenux panHux sanaraka oGyxpaheHux MOLYTHMA!
®  KOPUCTH Mepe 3ALITUTE Ha pany —  CTpyrame cno/ballibux MOBPLUKHA
*  DYKYyje MalllMHAMA, ANATHMA, NPUOOPOM M NPeMETOM paja — ['nopakse paBHUX NOBPLUKHA
s [PHMEHH NpPONKCaHe peskuMe obpade — bBpymeme pagHux noBplKHA.
®  DElIH MOCTABBEHE 3ANATKE NPEMa TEXHHUKOTEXHONOWKO]

IIpon3zsonnn paa (610K
OpakTHYHe HacTaBe) |

AOKYMEHTALHjU

U3pamH pamHi NpeMET NOCTYNLHMA: CTPYratha CIOJballbHX
NOBPLINHA, MOJaka PABHUX NOBPLIHEA U OpYLIetha PABHHX
NOBPLIHHA HA OCHOBY TEXHUHKO TEXHOOUIKE AOKYMEHTAUM|e Y
TOnepaHLUHMjy cnoGoaHrX Mepa

H3MEpPH M KOHTPOJHLLIE NPHNpeMaxk, obpanak 1 u3pagak
oapend mepy (nobpa, AOPANRA KITK NOMA) UIMEPEHE MEPHE
BEJTMYHMHE HA OCHOBY TEXHHUKOTEXHONOLIKE AOKYMEHTaLIHje
TIOIMyH:aBa MEPHY JIHCTY M OLEHY]E BIACTHTH pag

NPHMEHH NPABHIA OApHkaBaa M uklhieka MalllHHe, anata M
npubopa




5. YII¥YTCTERO 3A THIAKTHYKO-METOIUYKO OCTBAPHBAIBE ITIPOI'PAMA

Ha TMOYETKY CBAKOr MOMYNA YYCHHKE YTIOZHATH Ca HHIECBHUMA H HCXOTHMA HACTABC, CJHOCHO YUEHA, INaHOM pana H HAYHHHMA OUCH:HBAHA.
MpenmeT ce peanusyje KPO3 NPAKTHHHY HACTARY ¥ LUIKOICKO] panuoHuny. [Ipunnkom ocTrapuBama nporpaMa 0e/beme ce AeId Ha rpyne a0 10 yuennka.

v TOKY peanuaauuje MOIYIAa OCITIOHHTH Ce Ha Npe3Haka YHCHHKA H3 TCXHHYKOr UpTaka, MAMLHHCKHX Mampﬂjana, TCXHHYKE MEXAHHKE, 'nexuo.nomje PYUHE H MALIHHCKS
obpane.

HacTapHUK KOpUCTH caBpeMeHa HACTARHA CPellCTBA M HACTABHE METO/E, PHMELLYje Mepe 3allTUTE Ha pafy, KOPUCTH CTPYUHY NUTEPATYPY, AEMOHCTPHPA pall ca MepHHM
MHCTPYMEHTHMA, 00]AILEABA MOCTYIAK MEPEH:A W KOHTPONUCA:A, OLGH:Y]E CAMOCTANAH Pl YYCHUKA, AEMOHCTPUPA Pajl HA MAILMHKA U PAHOM MECTY, 0bjalneasa NOCTYNAK
obpane nedHHUCAH TEXHOMOWKHM TIOCTYIIKOM, NPaTH paj YUeHHKA Ha PAAHOM MECTY M YKa3yje MY Ha rpellKe NpH pagy, NpunpemMa notpebHe eneMenTe 2a Bexdy (MalMHy,
NpUNpeMak, anat, NpuGop U NOTpetHY TEXHUUKO TEXHOMOLUKY ACKYMEHTALU|Y).

PagHe 3anaTke Be3HBATH 3a KOHKPCTHY MAlUHHACKY [TPaKCY.

Hz6op merToza 1 obnxka paga 3a cBaku MOAYN ogpehyje HacTaBHKK ¥ 3dBUCHOCTH Ol HACTABHHX Caapxaja, ciocoOHOCTH M moTpeda y4eHHKa, MaTepHjATHHX U APYTUX
yenosa. Kopuctutu BepSanne Meteae (MeTeaa YCMEHOr N3Narama u AMjaollKa MEeTOaa), MeToAe ASMOHCTpaLH]e, TeKCTYATHO-WIYCTPATHBHE METOAE, METOAE NPOjEKTHIX
safaraka. [Ipeanoskeny oGaMLM pafa ¢y GPOHTANHK, pal Y [PynuU, pan y napy, HHAUBUAYAIHU paj.

6. YIIYTCTBO 3A @OPMATHBHO H CYMATHBHO OIITElBHBAIBE YUEHHKA

Y HacTaBH OPHjEHTHCAHO] Ka AOCTH3akbY WCX0Ha NPaTe Ce W BpeaHyjy Npelec HacTaBe M Y4era, NocTurHylla y4eHnka (npoay KTy ydema) u concreeHu pad. Hacraeuuk TpeGa
KOHTHHYUPaHO A8 NpaTH HaNpefak YUeHHKE, KOjU ce ornesla ¥ HaUKHY Ha KOjH YYeHHIM NapTHUMOUPAjY, KAKe NIPHKYLUbA]Y NCAATKE, KAKC apryMeHTY]y, eBanyupajy,
mokymenTy|y uta. Ja 6 speanoBarse 6110 05jexTHRHO B Y DYHKUMjH yuehd, noTpelHO je YeKNanuTH HMROE UCXONA M HAYHHE OLEH:UHBAMA,

CyMaTuBHe olieHHBAE je BpeHOBame MoCTUrHYNA YUeHMKa Ha kpajy cBake peannsoeaHe TeMe. CyMATHEHE OlleHe ce No6Hjajy W3 KOHTPOJHUX HNH MUEMEHHX panoBa,
NJIAHA MEPea (MEPHHX INCTH), AHEBHHUKA Pafd, TECTOBA, YCMEHOT HCMTUTHBAA, CAMOCTAIIHWX HIIM MPYNHAX PAA0Ea YUeHMKA,

Y dopMaTHBHOM BpeHORAY HACTABHHK DU Tpebano Aa npoMOBHMLLE MPYMHH JWjANCT, Ja KOPHCTH NHTaka fa 61 reHepucao nojatke Ha haukux vaeja, an i Ja MOMOTHe
pa3eoj baukux Magja, naje y9eHMUMMA MOBPaTHE MHOPMaURje, a noppatHe uH(Gopmaumje nobUjeHe O YYCHHKA KOPHCTH A4 NPHAATOLH MOAYYABaKe, oxpalpyje yUeHnKe oa
OUEHY|Y KBanuTeT ceor paaa. Mabop HHCTpYMeHTA 3a (OPMATHBHO BPEIHOBAKE 3aBHCH O/ BPCTE AKTHBHOCTH Koja ¢e BpeAHYje.



Hazug npeamera: MAINMHCKH EJIEMEHTH

1. OCTBAPHBAIBLE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMIIH U TPAJAIGE

PA3PE]I; Teopujcka HacTapa Bexoe IlpakTHuHa HacTaBa Hacraga y G1oky YkynHo

|

0 105 0

105

2. IHJbEBH YYEIbA:

- OcnocobibaBame yueHHKa 1a pa3fiMKyje KapakTepUCTHUYHE MAalLMHCKE €NeMEHTe W MAllMHCKE AeJI0Be, M03Haje MPUHLMIE BHXOBOr (PYHKLHOHHCAkA H HAMEHY
- Osnanajy TeXHUUKOM JOKYMEHTALIUjOM U H€HOM MPUMEHOM Y MPaKCH
- ﬂa ]I{J3Haje QCHOBE npopa*-iyﬂa H JUMEH3HOHMCAA MALLMHCKUX Je10Ba

- Ocnocobibapatse YUYCHHKa Ja CaMOCTaJHO MEPH H KOHTPOJIHLIEC reome’rpujcr:e B€JHYHHEC MALLIHHCKHX Je10Ba

- Ilpumerbyje cTedeHa 3Haba Y METATHHM W 3aBapeHUM KOHCTPYKLHjaMa
- Pa3euja cMHcao 3a TAYHOCT W MPELIM3HOCT W OJIFOBOPAH OJIHOC NpemMa paty

3. TEME, HCXO/JH, NPENOPYYEHHU CAJAPKAJHA U K/IbYYHH NOJMOBH CAJIPAKAJA

Paspen: Apyrn

loaunuibu doup yacora: Bexbe: 105 uacosa;

TEMA

HCXO0H
[To 3aBpiueTky Teme yueHuk he 6uTH y cTamy aa:

MNPENOPYYEHHU CAJPAKAJA / K/bYUHH
MNOJMOBH CAJIPIKAJA

Cranjpapansaunja u
TOJIepanlnje

objacHu paznuKy u3mel)y MalIHHCKHX 1eIoBa M MALIMHCKHUX efleMeHaTa
MpernosHa pasNuyKuTe BPCTE MAIIMHCKKX JIEJIOBA M eJieMeHara

Mpero3Ha cTaH ap/iHe MallWHCKE JCOBEe H elleMeHTe

KOPUCTH KaTaJlore CTaHAapAHUX MAlIIMHCKMX JIe/IOBA W elleMeHaTa
pasyMme HeONXOHOCT yBoleba ToNlepaHiija M OCTBapHBatba Halcrama
MEepH W KOHTPOJUILE AMMEeH3H]e, 00IHK , MOJIoKa] MalMHCKHX J1e/I0Ba
00jacHM 03HaKY Hallerama

o0jacHH NojMoBe, HAMOH, HANPe3ame, CTENeH CUTYPHOCTH, JI03BOJLEHHU
KPHTHYHH HaArmoH

Cranpapad u cTanapn3aiiija MallMHCKUX efleMeHara
Tonepanije 1 Hallerarba

Meperbe M KOHTpOA JAYKHHCKHX Mepa,
— rpaHHYHA MepHia
— TonepaHlMjcKa Mepuna

HOMHHZL'[HH HArMnoOHH U KOHLIEHTpBLlHjEl HaroHa

Pa3nojuBn H HEPa3ABOjHBH
CnojeBn

00jacHM HauMHe cnajarba /Ba MaLIMHCKA €713 01 HCTHX MITH Pa3siTHYHTHX
MaTepHjana Hepas/IBOjHBUM M pa3BOjHBHM Be3ama

pasiiMKyje BpcTe HABOja

oGjacHH 03HAKy HaBoja

(opmupa 3aBpTarbcKy Be3y, NOACLIEHY M HENOeLIeHy

KOPHCTH pa3fiMuuTe anare U npubope 3a npuTe3atbe 3aBpTamkCeke Bese
KOPHCTH pasfiMuuTe NOCTYINKE OCUIypama 3aBpTambcKe Be3e 0/ MojaBe
nabapberba

Hepazneojuse Bese
— 3aKOBaHH CIIOjeBH,
— 3aBapeHH CrojeBU
PaznBojuee Bese
— BpCTe, MOJENa U OCHIypale HABOjHHX crojeBa
— TMPECOBAHH CMOjeBH
Onpyre




» [PABMIIHO COPOREAE PEAOCTEA NPUTEZAA KOA IPYIHUX 3ABPTAHRCKHX
BE3a

s pa3yMme OCHOBe [IpopadyHa 3aBPTAbCKHX BE3a

» [PENOIHA PAINUUMTE BPCTE IAKOBHLA

« ofjacHH (OPMHPAEE 3AKOBAHOT CMOJa PASHYHTUM NOCTYNUAMA

« pasyMme OCHOBe MpopadyyHa 3aKeBaHHX CTojeBa

» [PENOIHA PAINUUMTE BPCTE 3ABAPEHUX CNIOjeBa

«  pasyMe OCHOBE [popadyyHa 3aBapeHHX CojeBa

« ofjjacHi dopMHpabe MPEecOBAHHX CTojeBa

» 0fjacHH pasNMHUKTE NOCTYIKE 32 HOpMUpaLLE LEBHE apMaType

+ ofjacHu nMpaBUIHC GOpMHIpak-e 3aNTHRHOT CNoja

« TIPEo3HA Pa3NHUYHUTE BPCTE OMpyra

» 0objacHH NpaBHNHY Yrpajwy Onpyra

+  pa3IHKyje HAMEHY OCOBHHA H BpATIa + Ocoeune n BpaTHIa

+ pasyme OCHOBE [POpauyyHa OCOBHHE M BpaTilIa + Knunosu

+  H3IBPILM NpaBUNaH W3HOP KIUHA o  Knusuwm n koTpobajHu nexaju
EnemenTu oGpTHOr «  pasIHKyje BPCTE JICHKHLITA H JIexaja, BHXOBY HAMEHY M NMPHHLID + Coojanue
KpPeTama yrpaawe

»  0fjacHH O3HAUABALE NEKAJA
s pavudKyje BpcTe cnojHHua (HaGpojy BpcTe CnojHALA, o0jacHH HXOBY
yAOrCY ¥ ONULIE HAMUHE cnajarba)

» pazNHKYje BpCTe NPeHOCHUKA CHATE H EbUXOBE EIEMEHTe +  DPUKUHOHH MPEHOCHHULIU
+ [MPEMo3Ha BPCTY 3YMUAcTOT napa +  3yMYacTH NMPEHOCHHLIM
+ 0fjacHH OCHOBHE eOMETPHjCKe H KMHEeMATCKe BENHHHHE LMIHHAPHYHOr + PeMeHH H naH4aHW NPEHOCHULIK
IIpenocuuun cnare
3YM4acTor napa

« ofjacHH naHuanM nap
» 0BjacHH peMenu npeuoc (IPHHLMN pana, STEMEHTH, CNajamkhe H 3aTe3amne)

4. YITYTCTBO 3A THAAKTHYKO-METOAHYKO OCTBAPHBAIGE TPOTPAMA

Ha moueTky cBake TeMe yueHHKe YMOIHATH ca IWbEBHMA H HCXOAUMA, TTAHOM Pafa U HAYHHHUMA OLEHHBAA.

Ipenmert ce peanuszyje kpos semxbe y CNEUMjANU30BAHG] YHHORUUM, TIPHIHKOM OCTBAPHBAK:A Nporpama Bexbu onemerse ce Aenm Ha rpyne a0 135 yyennxa, [penopydenn
Opoj uacosa o TeMama je caeaehn:

» Cranpapausaunja 1 Tonepanumje(20)

« Pa3fojuBH U HEPA3ABOjHBH crojesH (40)
+ EneMenTu oBpTHOr kpeTata (21)

+ [IpeHocHuun cHare (24)

TpunukoM peann3aLmnje TeMa OCIOHHTH CE Ha MPEA3HAKbA YUSHHKE U3 MATEMATHKE, MEXAHHUKE, MAIIMHCKAX MaTepijana. [Ipenopyka je na ce npuiukoMm OCTBAPHBALA
nporpama uzpaliyjy 3agaud koju fie ce npUMErHBATH ¥ IPAKTHYHO] HACTABH W CTPYYHHM NpeaMeTHma. MHCHCTHPATH HA CHCTEMATHYHOCTH M [IPHMEHH CTEYEHHX 3HAA Y
NpaKcH.



3a camocTanHe BexBe yueHHka NoTpebHO je NPUNPeMUTH NoTpebHe MalHHCKe NeNoBe U eneMeHTe. [Ipeanor Tema caMocTanHux BexOn je cneneliu:
Tonepanuuje 1 Hanerarme

Mepelse H KOTpONa AyXKHHCKHX Mepa

QuHTABAIE O3HAKE HABOjA HA LPTEKY

[TpenozHaBase BPCTA 3aBPTHEBA, HABPTKH M K/by4YeBa

Qopmuparbe 3aBpTakCKe Be3e (MoJelleHa, HeMmodeleHa UT/.)

Onpeljeace MOMEHTA IPUTE3AELE 3ABPTALCKE BEE

[TpenozHaBae BpcTa 3aKOBHLA

GopMUpake 3aKeBAHOr ¢Noja

. DOpPMHUpaLE 3JANTHBHOT LEBHOT CNOja

10.Oapehipaibe KpYTOCTH onOpyre

11.0apehupatbe cTaHAAPAHUX AUMEH3M]a CNIGja CCTBAPEH KITHHOM U GopMHpake cnoja
12.TIpenosuagae BPCTE KOTP/LAJHUX NEKAja, M300D NeKaja ¥ QUHTABAHE O3HAKE NEKA]JA HA LUPTEKY
13.ITpeno3Hasatse BPCTE CNOjHALA

14.0apebhuBatke NpeHOCHOT OAHOCA NPEHOCHUKA CHAre

15.0apehipalbe OCHOBHHX reOMETPHjCKHX BeJIHHYHHA LWINHAPHYHOT 3yTT4AcTOT napa
16.Ogpebupatbe cHNe 3aTe3aba peMeHoTr mapa

000 O RN —

Hz6op mertoza 1 obnnka paga 3a cBaky TeMy ozpeljyje HACTABHUK ¥ 3aBHCHOCTH O HACTABHHUX CafpiKaja, crioco0HecTH M noTpeba y4eHHKa, MaTepPHjallHHX | IPYTHX YCJI0Ba.
KopucTuTi BepGante Metome (MeTo0a YCMEHOT M3/1arakha M QMjanolka MeToaa), MeToae AeMOHCTPaLK]je, TEKCTYaNHO-UNYCTPATHBHE MeToAe. TIpeatoxkeHy o6nuLM paja cy
(hpOHTANHY, PAA ¥ FPYIH, PAA ¥ OAPY, HHAMBUAYATHU PAA.

5. ¥II¥TCTBO 3A @OPMATHBHO H CYMATHEHO OIITElLHBAKGE YUEHUKA

VY HACTABHM OPHjEHTHCAHO] Ka JOCTH3AH:Y HCXOOA NPATE C& M BPEOHYjy NMPOLEC HACTABE W yYeHd, MOCTHTHYNA y4eHHKA (NponyKTH yyera) u concTeHn pan. Hacragnuk Tpeba
KOHTHHYHPAaHO Ja NPaTH HAaNpeJaK YUeHHKA, KOji ce ornea y HauMHy Ha KOjH YYEHHUM NApTHLHNNUPA]Y, KaKe NPHKYTIUBA]Y OAATKE, KAKO apryMeHTYjy, eBanyupajy,
AokyMeHTYjy UTA. Jla 6u BpeaHoBate GUN0 OGjEKTHEHE U ¥V QYHKIMjH Yuera, NOTPEOHO je YCKNanuTH HUBOE HEX0AA U HAYHMHE OLEH:HBALA.

CyMaTHEHO OUEHHBAKE |€ BPEAHCRAKE MOCTHTHYNA yYeHNKa Ha Kpajy ¢BaKe peanu3orane Teme. CyMaTHBHE oueHe ce nobHjajy M3 KOHTPOIHMX HITH TICMEHNX paloBa,
TECTOBA, YCMEHOT HCIIHTHBARE, CAMOCTAITHHX WITH IPYIIHUX pPajoBa YYeHHKa,

V $popMaTHBHOM BpeAHOBAKY HACTABHUK OU Tpebana na npoMOEMLIE [PYNHH AUjaNor, Ja KOpUCTH NMHTaka Aa 61 reHephcao nofatke 03 Haukux HAgja, and U 1a MOMOTHe
pazeoj haukux uaeja, Daje yYeHULMMA MOBPATHE MH(popMaunje, 4 noBpatHe uHdopMaurje Jo0HMjeHe O YUSHNKA KOPHCTH 1a OPHIATOOM Nony4aBame, oxpadpyje ydeHuke na
clekY]y KBaTHTET cBor paaa. Habop HHCTpyMeHTa 3a GOPMATHBHC BPEAHOBAKE 3aBHCH O]] BPCTE AaKTHBHOCTH Koja ce BpeaHyje.



Haszus npeamera: TEXHUYKA ®U3HKA

1. OCTBAPHBAIBLE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMIIH U TPAJAIGE

PA3PE]I; Teopujcka HacTapa Bexoe IlpakTHuHa HacTaBa

Hacraga y G1oky YkynHo

|

70 0 0

0 70

2. IHJbEBH YYEIbA:

- TlpoayGibuBarbe 3HaHa 0 OCHOBHHM o0sacTHMa Y (hH3HUM
- PaszymeBame husuke kao pyHmaMeHTaNHe HAYKe M CBETA KOjH HAC OKpYKYje

- Ycpajarse NpaKTHYHHUX 3HAA

H3 AUCUHMILTHHA K(Jje Cy NpUMELHBE Y obnacTy MallMHCTBA

- Pa3sujare HaBHKA 34 UyBak-e 3ApaBJba U NPHAPKaBatba Mepa 3alUTUTE HA pajy

3. TEME, HCXOJH, MPENTOPYYEHH CAAPKAJHA U KIbYYHH ITOJMOBH CAJIPKAJA

Pazpen: Apyrun

llonuuey oua wacora: Teopuja: 70 wacosa:
HCXO0IH INPEIMNOPYYEHHU CAJAPKAJN / KJbYUYHH ITOJMOBH
TEMA
ITo zaBpuieTky Teme yuenuk he Ouru y cramy aa: CAJIPIKAJA
« OINMLLE raCHe 3aKOHE » OcHOBHM NOjMOBH TEPMOAUHAMHKE (TEPMOIHHAMMUKH CHCTEM,
« nedrHuLLIE NOjMOBE KOMHUYHHA TOTIOTE, YHYTPallitha cTame cHCTeMa, TePMOJAWHAMMYKH MPOLIEC, MOBPATHH W HEMOBPATHH
€Hepruja, TOMJIOTHH KanaluTeT MpOLEeCH, KPYKHH MPOLIECH)
« nosHaje 1. u 2. TIpUHLMN TEPMOAHHAMMKE H EHTPOTTHje « OcHoBHa CBOjCTBa racoBa
« T103Haje NPUHLMI paja ToryoTHUX ypehaja u nperpapatrba « JeaHauuHa cTamsa MeaNHOr raca
eHepruje « bojn-MapuoTos 3akoH
« [103Haje HAUKMH MPEHOLLEH:A YHYTPalllhe eHepruje « Tej-Jlncaxos 3akoH
« Illapnoe 3akon
« Konuunna Tonnore
Tepmoaunamuka

VHyTpatitba eHepruja

[Tpomena ynyTpauwe eHepruje
TonnoThu KanauuTeT
Anunjabarcku npouec

[TpBH MPUHLIMI TEPMOIHHAMHKE
Jpyru NpuHUMI TEPMOAHHAMHKE
TonnorHu MmoTopH

[IpeHoieme Tomnore
Tepmoeneprercka nocTpojerba




ofjacHu WTa je XMAPOCTATHYKH NPHTUCAK

nosHaje npuMeny [lackanoBor 1 ApXHMEIOBOr 3aKOHA
no3Haje npuMeHy BepHynujese jeaHaunHe

ofjacHu TeopujcKe NOCTABKE MeXaHUKe qUIyHAA HA NPpUMEPyY
P4aa UyMNe, KOMTNpecopa, XUApaylnYHe MallHHE,

Ocnosua caojcTea Gayuna

[TpeHowebe NpHTHCKA Kpo? TedHOCTH ([1ackanos 3akoH)
XnapaynuiHa npeca

XHAPOCTATHUKH NPHTHCAK

ATtmocdeperu nputncax, Sapomerap

XHAPOEHEPreTCKOr NOCTPOjeka U BoJHe TYpOHHe MaxomeTpH
XAapay/adka H Crpyjame dnyuna
OHEYMATHKA BepHynujepa jegHa4unHa
[TyMne, NojaM v BPCTE KMMMHHX H LEHTPUGYTANHUX TYMITH
3ynuacre mymne
Komnpecopu
XnapaynuuHa MaliyHe
XHApoeHepreTcko NOCTpojelbe, BOMHE TypGune
[THeyMaTcka nocTpojetba, racHe TypGune
Enexrpocrarnka Enexrpocrarnxa
ofjacHu nojaM HaenexTpucaHor Tena u Kynounos 3akou Crpyxrypa matepuje.
ofjacHi mojaM eneKTpOCTaTHYKOT [10Jba [TpoeoaHHLM, NENYIPOBOAHHLM H M30IaTOPH
Je(bUHHLIE jaUNHY ENeKTPUYHOT N0Jba, eNEeKTPHHHU IMojam HaenekTpucaHor Tena. Konuvuna enektpuumrera,
NOTEHUM]AT U HAMOH AedVHHUMjA U JEAMHHLE;
ofjacHi pasnHKy 13Melly NpOBOJHHKA W W30MATOpa ¥ [TojaM eneKTpHYHOT Nosba
ENeKTPOCTATUUKOM NOJbY Cune y eNekTpUUHOM NOLY
00jacHK KAMALMTET KOHASH3ATOPA Kynonos 3axon. Enextpuaun noTeHIMjan ¥ eNEKTPHYHE HANOH
INojaM xanauUMTHBHOCTH. KanaluHTHBHOCT NICYACTOT KOHAEH3ATOPA.
Jeanocmepna cTpyja IMapanento, peAHO BEZHBAHE KOHAEH3ATOPA.
ofjacHH [10jaM jeoHOCMEpHE CTpyje
IehbHHHILE jaAYUHY, CMep SNEKTPHYMHE CTPYje Jennocmepne eTpyje
ZepUHHLLE efeKTPUYHY OTNOPHOCT INojam jeanocmepne crpyje
EnektpoTexnuxa oGjacHi OMOB 3aKoH JauiHa eNeKTPHYHE CTPYje

pasnHKyje eneMeHTe eNeKTPHYHOT Kona

ofjacuu npeu v apyru Kupxodoe sakox

oGjacHu LIynos 3akoH

objacHH [10jaM enekTpUYHA cCHara

ofjacHH MQJMOBE ENEKTPUYHI MEHEPATOP U SIICKTPOMOTOPHA
cuna

EneKTpoMaraeTniam
pasnuKyje MAarHeTHO MoJbe WMarHeTHY HHAYKUNY
ofjacHu MarHeTHH quyke
Aepurnury dapanejer 3aKoH
06jacHH CaMOHHAYKLH]Y

Ilojam enekTpHYHOT Kona

ENEMEHTH NIeKTPHUHOr KON

EnexTpHuHa 0TNOPHOCT. OTHIOPHOCT NPOBOIHHKA.
OMOB 3aKOH.

IMpen Knpxodos 3akoH

Adpyru Kupxogor 3akoH

IIynoe 3axoH. EnextpuuHa cHara

EnexTpomaruerniam

Ilojam MarHeTHor noska MardeTHa cBojeTea MaTepije
MarreTHa HHAYKUM[aHW MATHETHH QUIyKe.
EnexTpomarHeThna HHAyKLHja

EnexTpoMarueTHa




Hanzmenuyne cTpyje cuna.

« OfjacHu pamnuky wimely jeIHOCMEpPHE N HAHIMCHHYHE « CamonHaykuuja
cTpyje
« OfjacHy napaMeTpe HAMIMEHWYHUX BEAHYHHA Hansmenn4ne cTpyje
« Pasnnkyje enemente Kosa HAW3MEHHYHE CTPYj€ + OCHOBHH IAPAMETPH HAMIMEHHYHHX BEHYHHA: TPEHYTHA BPEOHOCT,
« (0jacHu npuHLKN pafa TpaHcdopMaTopa Cpelitba BpeAHOCT, eheKTHRHA BpEHOCT (AMIUIHTYAA, NepHoa, diasza
H MoueTHA $a3a, YMeCTAHOCT, KPyskHA YUECTAHOCT)

3amTHTa oA yaapa cTpyje « EnementH y kony HamaMeHHYHE CTpYje
« (CxBaTH OTAcHOCT OA yAapa cTpyje « OTnopHHK ¥ KONyHAH3MEHHIHE CTPYje
+ Habpaju HajsaxkHuja NejcTRa cTpyje + Kanem y kony HausmeHWuHecTpyje.. Konnensatep y kony
« HaGpoju HauWHe 3alITHTE YOBEKA Ol yaapa cTpyje Hau3MEHHYHE CTpYje
« [lpumemyjy Mepe 3alITHTE Ha paay a. [IpuHuHT paga TpaHcdopmaTopa

JanmiTuTa oa yaapa ox cTpyje

»  YTHUAj SNEKTPHYMHE CTPYje HAa YOBEKA,
« OmnacHoer og ynapa cTpyje

« Mepe 3al0THTE Ha pany

» Tlpysame npee noMohy.

4, YIIYTCTBO 3A TUAAKTHUYKO-METOJUYKO OCTBAPUBAILE TIPOI'PAMA
Ha noveTky cBaKe TeMe YHMEHHES YTIOIHATH ¢4 LM/bEBMMA U HCXOAMMA, TUTAHOM Paja ¥ HAYMHHMA ouewHeara. [Ipenmer ce peannlyje Kpo3 TEOPHUjCKY HACTARY ¥ YUHOHHLY,
CTELMjAMTU3OBAHG] YUMOHHIM MITH cAroeapajylieM kabHHETY NPH HeMy ce olelbekbe He Aenu Ha rpymne. Ilpenopyuenn 6poj Hacoea Mo Temama je ciegehu:
» Tepmoauuamuka (20 yacosa)
s XugpaynHka H MTHeyMarHKa (22 uacopa)
« EnextporexHuka (28 uacora)

- Enexrpocraruxa (5)

- JemnocMepHe cTpyje (6)

- EnexrtpomarHeruzam (6)

- Hawamennune crpyje (6)

- 3awTtHTa of cTpYjHOr ymapa (5)

Ilpenopyke 3a peanniauniy Hactase u3 TepmMonunaMnke
o JeduHnwe TepMOIHHAMHYKH CHCTEM, CTAERE CHCTEMa W TEPMOIWHAMHYKE TIpOLIece: IIOBPATHH, HETTOBPATHH U KPY)KHH TPOLEC Ha
HHBOY Pa3yMeBatba
+ [Ipex npuHUMT TepMoaMHAMEKe, 00paIuTH Yy
s yxkeM oBITHKY, TO jecT 00jACHUTH TIpeTBaparbe MeXaHniKe eHeprije Y TornoTHy (Llynos ornen)
»  JHpyru npuHuMn TepMoaLHaMuke (Yenobu noTpebHU Aa ce TONNOTHA eHeprija NPeTBopH ¥ MexaHMu4ky). ObjacHuTH npuMepHMa, a 3aTUM ra nedUHucaTH
« OfjacHu paf NAPHMX MAIIMAA, JATH W OBJACHUTH M3pa3 32 HIPAUYHABALE KOS(PUIH]EHTA KOPHCHOT AjCTRA NAPHUX MALLIMHA
» O6jacHUTH NPHHLMIT paga MOTOpPa ¢a YHYTPallibHM Caropesarmem (HETBOPOTAKTHH MOTOp)



IIpenopyke 3a peann3anujy Hacrage n3 Xuapayinke H THEYMATHEE
» [Ipu peanuzausju cagpikaja MexaHuke qUIyHIa, HA OYETKY YKPaTKo 00pasioKHUTH CBOjCTBA TEYHOCTH H racoBa

» OcHoBHa cBOjcTBA racoBa W aTMOC(GepCKH NPHTHCAK 00PaIMTH Ha HHBOY HHIOPMHCAHOCTH
s Ob6panu Bepnynujese jeqnaunne Tpeba aatn
eehin 3Ha4aj

Ilpenopyke 3a pean3alMjy HacTage H3 EJaekToTeXHHKE
s CTpykTypy MaTepHje ofpagHTH Kao HACTABAK HA MPETXOIHO 3Hake OCHOBHE LIKOJE W3 XeMHUje. EnekTpuvHO nosbe U nojase y mweMy

+  OBPAAHTH ONMUCHO.

+  O6jacHUTH PUIHYKY CYLITHHY CTPY]E, (PU3NUKM U TEXHHUKH CMED,

s  Onucho o0panuTH jeAHOCMEPHY N HAH3IMEHUYHY CTPYjY.

+ OnucHo oBpanuTH eNeKTPOMATHETH3AM.

o JletabHo 00pamnTH 3AIITHTY O YAAPA CTPYJE M MEPE 3ALUTHTE HA Pasy

HaGop meToaa n oGnxka paga oapeljyje HACTABHUX ¥ 3aBHCHOCTH O, HACTABHUX caipsaja, cnoceBHOCTU U noTpeSa yueHHKa, MaTepHjanHux U Apyrux yenosa. Kopuerury
BepGande MeTome (METOAA YCMEHOT H3Naratha M JHjalolWka MeTeaa), MeToAe AEMOHCTPALM| €, TEKCTYaIHO-HIYCTPaTHBHE METOME, MeTode rpadHykux panora, [peanoxeHn
obnuuu paaa cy $hpoHTanHK, pas y CpyIH, paa y rapy, HHIMBHAYAHH paa.

5. YII¥TCTBO 3A POPMATHBHO H CYMATHBHO OLIEIhMBAIBE YUEHHKA

Y HacTaBH OPHjEHTHCAHO] Ka AOCTH3AEY MCXOA NPATe CE W BpeaHYjy MpoLec HACTaBe M Yuera, nocTHrHyha yueHHKa (IPOAYKTH y4yelsa) W corncTBeHH pal. Hacrasnuk Tpeba
KOHTHHYHPAHO Ja NPATH HANPSNAK YUEHHKA, KOJU C& OrNEAA ¥ HAYHHY HA KOJHM YYeHHLW NAPTULMNUPA]Y, KAKO NPUKYNbAjy NOAATKE, KAKO APrYMEHTY]Y, eBaANynpajy,
nokymeHTy|y uta. Ja 6n BpeancBame G1no o0jekTHBHE M Y (DYHKUMjH y4eHha, MOTPeCHO j¢ YCKIaguTH HHBOE HCXO0a U HAauHHE OLehHBatba.

CyMaTHEHO OUEHHBAKE |€ BPEAHCRAKE MOCTHTHYNA yYeHNKa Ha Kpajy ¢Bake peanusopane Teme, CyMaTHBHE OUeHE ce nobHjajy M3 KOHTPOIHMX WITH TNCMEHHX pPaloBa,
rpadiMYKHX pajoBa, TECTOBA, YCMEHOT HCIIMTHBARA, CAMOCTAIHUX MW IPYIHUX PafoBa YYeHHKA.

VY ¢opmaTHRHOM BpEAHOBaY HACTABHMK W Tpebano na mpoOMOBHLIE MPYTIHH AWjANOT, Ja KOPHUCTH NMHTAka 44 O reHepucao mogarke H3 faukux vagja, anm v ga noMorse
pa3Boj haukux uaeja, faje ydeHHUHMa MOBpaTHE HH(opManyje, 4 NoBpaTHe HH(popMauunje Jo0HjeHe Ol YHUEHHKA KOPHCTH Ja IPUJIAarodH Moaydasare, oxpadpyje yaeHuke na
clEeHY]Y KBATHTET cBoT paga. Hatop HHCTpYMeHTa 2a HOpMATHBHO BpelHOBAE 2aBUCH 0/ BPCTE aKTHBHOCTH Koja ¢e BpeaHyje.



Ha3sus npeamera: TEXHOJIOT'HJA MAIIMHCKE OBPAJIE HA KOHBEHIITMOHAJTHUM MAIIIMHAMA

1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOI' PAJIA - OBJIMIOH H TPAJAILE

HACTABA
PA3PE]] : TTIPAKCA YKYITHO
Teopujcka HacTapa Be:xGe [lpakTuiHa HacTaBa Hacraga y 61oky
Il 105 105
111 62 62

Hanomena: y TaGenu je npukaszaH roauuitet (hoH/ YacoBa 3a cBakH 00/IKK paaa

2. HWJbEBH YUEIbA:

3. HA3HUB H TPAJAILE MOJYJIA IIPEJMETA

CTHlame 3Hamka 0 NOCTYNIMMA H HAUMHY MEperba i KOHTPOJIHUCatha MpejIMeTa Y MalluHCTRY
OcnocobJbarathe 3a MpaBUIHO KopHuiherwe Mepa 3aliTHTe Ha pajsy
CTHUaME 3Haba O NPaBUITHOM PYKOBatby MallnHaMa, anatuma, npuiopoM M NpeaMeToM paja
CTHLlalbe JHaka O NOWTOBAY MPONHCAHHX PCHHMA 06pa,ae

C‘mualbe 3HAHA O NPHUMEHH H KOpHLIJFICIby TEXHHYKO TEXHOJIOLIKE L[OK}'I\-[e]lTal_lHje
Cruiame OCHOBHHX 3Haha 3a MPaBHITHO OfipikaBate U uuiiherbe MallliHa, anarta u npudopa

OcnocobJbaBatbe 3a caMOCTaNHy H3paay TEXHHUKO TEXHOMOLIKE JOKYMEHTALH]e 3a je/IHOCTaBHHU|E PaJHe MpeaMeTe

CTHuare OCHOBHMX 3Hatba 33 CaMOCTalIHY M3pajly PaaHHX MpeAMeTa CI0KeHUM MOCTYLUMMA CTPYratba, roatba 1 Opyluetsa, a npeMa onpejesbetby yueHHKa 3a

3aHUMame

Cruuare 3Hatba 3a pai Ha KNacHYHHUM MallvHaMa ajlaTakama 3a 06pa,uy CTpyramem, rinoiambem, 6py1ue|~bem H 6yLUCH>EM

Paspen: JAPYTH
Pen.6p HA3MUB MOJIVJIA Tpajame Moayna (HacoBH)
1. Crpyrate 35
2 [Monamse 35
3. Bpyene 35
HATIOMEHA:
-eTpyr*
-rnofanuia**
-Opycunupa®**

Vuenuk obpaljyje caapiaje nporpama (TEXHOMOTH]a) KOJU CE OJHOCE Ha MalHHY: cTpyr*, rnoganuua** unu 6pycunnua*** kojy je uzabpao v apyrom paspemy. y OKBUpY
Gioka npakTHYHE HAacTaBe/ yuerha Kpo3 pajl.




HN3B0OPHA TEXHOJIOTHUJA HA CTPYT'V*

Paszpen: Tpehn
Pen.6p HA3UB MOJIYJIA Tpajamse mosyna (qacoBH)
I. Crosxkeno crpyrame™® 22
2. ITpojekTOBaMe TEXHOMOIIKHX Npolieca cTpyrama* 40
M3bOPHA TEXHOJIOI'MJA HA I'TTIOJAJIMLIH**
Pazpen: Tpehn
Pen.op HA3HUB MOJIVJIA Tpajare MoayJ1a (4acoBH)
l. Cnoxeno rnogamse™* 22
2. IlpojexToBatse TEXHOOIWKKUX Npoueca riojata** 40
M3BOPHA TEXHOJIOTMJA HA BPYCHUIIHULHA***
Paspen: Tpehn
Pen.6p HA3UB MOJIYJIA Tpajame Moayna (HacoBH)
2 CroxeHo Opyluere*** 22
2. ITpojexToBame TeXHONOWIKKX npoleca Opyiema™** 40




4. HA3HUB MOJYJIA, HCXO/H, TIPENNOPYYEHH CAJIPKAJH / KJbYUYHHU MOJMOBH CAJIPKAJA

n3adepe norpedaH pe3Hu anart, cTe3HH, MepHH W noMohHu npubop 3a
rJ10/1ale 0TBOPA M #J/be60oBa NPUMPHOM MOIEOHOT anapaTa

HUCXOoau IPEMNOPYYEHU CAJIPXKAJH / KJbYUYHHA
HA3HUB MOAYJIA
Ilo 3aBpuieTky MoayJa yuenuk he OUTH v cTamy ja: MOJMOBH CAIPKAJA
o uzabepe cpejcTBa MMYHE 3aLUTUTE 34 Pajl HA CTPYTY e [loctynak (huHOr cTpyrama crnosballibuX NOBPLUIKHA
e HaBe/e Mepe 3alITHTE Ha paly NpH pajy Ha CTPyry o [loctynak ofaceuarsa
u3abepe norpeban pe3Hu, CTe3HH, MEPHH anar W nomolinu npubop 3a | » [locrynak HapeLKUBarbe HA CTPYTY
MOCTYIIKE: o [loctynak crpyrawa uzMely wmsbaka
- (hMHOT CTpyTrakba, o [locTynak M3paje cnosballitber HaBoja Hape3HULIOM
- yhyuramwa, e [locrynak uspaje METPHUKOL CrIOJbaLli-el HABOja
~  pa3BpTama. cTpyramem
- ojcelatba, » [locrynak cTpyrathe yHyTpallbHX LMAHMHAPHUYHHUX
-  HapeLKuBama, NOBPLIMHA
~ crpyrata usmely WiHIbaka, » [loctynak cTpyratbe YHYTpPallbHX CTENeHaCTHX
- M3pajie CroJballliber U YHYTPAIler METPHUKOr HABOja YPE3HUKOM, NOBPILIKHHA
HAPE3HULIOM H CTPYTAPCKHM HOJKEM, e [locrynak cTpyrame yHyTpallHX j#JbeboBa
—  CTpyrata YHyTpallbuX LHWIHHAPHYHHX, CTEMeHACTHX, YSOHHUX H ¢ [locTynak cTpyrate yHyTpallbhHX KOHyca
C KOHYCHHX MOBPLIMHA W YHYTPALULHX #beboBa e [locrynak oOpaie yHyTpalibX YHEOHHX MOBPLIKHA
Tpyraie ®  OMNUUIE NOCTYIIKE: e [locrynax obpane ynylurameMm U pasBpTamem
~ (huHOr CTpyTramba, ¢ [locTynak ype3uBase HaRroja ype3HUKOM
- yhywTama, o [locTynak u3pajie METPUUKOT YHYTpaLliber HaBoja
~ pasBprama, CTPYrapCKUM HOKEM
onceLiatba, e CrieuujanHu CTPyroBu
-  HapeukuBarba, o [lonyayromarcku v ayTOMaTCKH CTPYIOBH
- cTpyrama u3mely mumaka,
U3pajie Crosballber U YHYTPallber METPHUKOT HABOja YPE3HUKOM,
HAPE3HULIOM M CTPYTapCKHUM HOMKEM,
- CTpYyrama yHyTpalllbUX UWHIHHAPHYHHX, CTENEHACTHX, YEOHHUX H
KOHYCHHX MOBPLIHHA W YHYTPallUHX /beboBa
* npunpemMu cTpyr 3a u3rohemwe oarosapajyher nocrynka
® HaBe/le KapaKTEPHCTHKE CMELHjaTHHX CTPYroBa
s HaBelle KapakTepHCTHKE MOJyayTOMATCKHX M AyTOMATCKUX CTPYrosa
. H'saﬁepe cpe,clt:'ma JIHYHE 3alUTHTE 3a pan Ha rnojaiuuH L4 Oﬁpﬂﬂ,ﬁ PaBHHX NMOBPLIHHA MOBHLIEHE TAYHOCTH
e HaBe/le Mepe 3allTHTE Ha pajly NpH pajy Ha INIOAATHLM e [nopatbe MOBpUIMHA MOJ] YITIOM NOBHIIEHE TAYHOCTH
¢ u3abepe norpeban pe3uu anar, cre3nu, mepuu u nomohuu npudop 3a ¢ Tnopatbe oTBOpa
rinojat€¢ paBHHX [IOBPLLIH]{EI H MOBPLIHHA MO YI1OM NOBHILIEHE L rJ]Oﬂa}be KIbebosa
Faopame Ta4HOCTH e [oaatbe NPMMEHOM NPOCTOr MOAEOHOI anapara
e uzalepe norpedad pe3Hu aliat, cre3Hd, MepHu W nomohuu npudop 3a ¢ [01atbe OTBOpA MO1EOHMM aTlapaTom
riojame oTBopa M ibebosa e [nopame cnosballibux M YHYTpalllbux suieboBa

NoJcoOHUM anaparom
I ' nopatrbe UHIHHAPHYHHX 3YIT4YaHHK




nzatepe noTpedaH pe3HU anarT, cTe3Hd, MepHu ¥ nomohnu nmpudop 3a
rO0ake LHWIHHIPHYHHX 3YTTH4aHHKA

ONHLIE MocTyMaK o0paje paBHUX NOBPLUKHA H TOBPLUIMHA 101 YTJIOM
NOBHLIEHE TAUHOCTH

ONHLIE MOCTYNAK [M0AakA ALef0oBa H OTBOpA

OMHlIIe MOCTYMAK paja MoACOHOr arapaTa 3a TIOCTYTIKe Mojamba:
OTBOPA, CNOBALILHX U YHYTPALIBHX HKBeG0BA H LULTHHAPHUHHX
3yNYaHHKa

Crneudjanue rnpaanuoe

¢ OMNHLIE NMOCTYNAK FOAAkA IHTHHAPUYHHX TOBPLIHHA
« TIpUNIpEMH FofjanuLy 3a HzBohere oarosapajyher noctynka
* HaBeIe KApaKTEPHUCTHKE CIELIHj alIHHK TTT0Jannua
» u3alepe cpeiCcTRA JIMYHE 321ITHTE 3a pal Ha Bpycunnum * DBpyleibe cno/balliibUX UHTHHARAYHHX NOBPILHHA
& HABEJE MEpPE 3ALUTUTE HA PALY NPy Paay Ha OpycuInum » Bpywemse cnompamsnx KOHYCHHX MIOBPLLAHA
» u3abepe moTpebaH pe3Hy anar, cTe3HH, MepHH H nomoliHu opubop 3a + Dpyueie 4eoHnxX NOBpILHHA
Opyleme cnosballbHX H YHYTPAllEHX LIMIHHAPHYHHAX, YEOHUX K * Dbpyletbe yHYTPAIUBUX LHAMHAPHUHKHX [TOBPLIXHA
KOHMYHHMX NOBPLIKMHA » DBpyueise yHyTpalIbHX KOHYCHHX NOBPLIKHA
Bpymeme » usabepe moTpeOaH pe3Hy anar, cTe3HH, MepHH H nomoliHu opubop 3a s Dpyuele yHyTpallmbux Y€OHUX MOBPLINHA
Opyllema cpeqHIIBHX THe3aa s Dpylletse cpequliibux rHe3qa
¢ 13 ONHWE NOCTYNKe Opylea CNobAlLbHX H YHYTPAIIHHX » Crieunjanue Gpycunuue
UWIHHAPHYHUX, YEOHUX H KOHHHYHHX [TOBPLUHHA
e [1a OTHUe TOCTYNKe Gpyllietwa cpeHilBHX THe3aa
« npunpeMu Gpyciinuy 3a uzschelse oaroeapajyfier noctynka
¢ HABEJE KAPAKTEPHUCTHKE CMELINjanHuX BpyCIIHIa
« uzabepe cpelcTBa JIHYHE 3AUTHTE 32 paj Ha CTPYTY » OGpana ekcleHTpa
» HaBele Mepe 3alUTHTE HA paly TpH paLy Ha CTPYTY + OOpapa y nnadckoj mioyd
« un3abepe notpedan npuSop 3a pad ca JHHETOM, eKCLCHTPOM, INaHckoM | = OOpana npoduiHcaHHX NOBPILHHA
NJI0HMOM H H3Pafy NPOQUAHCAHUX NOBPLIMHA » Mspana naroja
Ca10%eH0 cTpyrame* » p3abepe notpedaH anar 3a H3paly COOballlber N YHYTPaLlr HaBoja + OO0papna ca THHETOM
* ONHLIE NMOCTYIKE Paja ca eKCUEHTPOM, TUIAHCKOM TNoYoM M puGopoM | »  M3paga cnoskeHHX pagHUx TIpeaMeTa
23 n3pany npoUIUCaAHNX TOBPLINHA
* ONHLLUE NMOCTYIKE PaAa ca JTHHETOM
¢ ]a OMHLLE TOCTYNIKE U3paje YHYTpPaLLer H Co/ballber HaBoja
e npunpemu cTpyr 3a uzschene carosapajylier noctynka
» geduarwe noTpeCHe THMEH3Hja NpHITPEMKa 3a 00pay cTpyrambeM « H3Gop u oppeliuBatbe MHMEH3Hja NpUNpeMKa 34 oOpaxy
s peduaine noTpeGHe MalllMHe, anate U npubope 3a W3paay paaHor

HMpojexToBame
TEXHOJCIKHX Npomeca
CcTpyrama*

npeaMeTa Ha CTpyry

HaBele pefocies onepatija H 3aXBaTa 3a U344y PAIHOr IpeaMeTa Ha
CTpYTY

OMIPEH PEXNHME Pe3arsa NPH OBPaaM HA CTPYTY

W3pali TEXHHYKO TEXHOMOWKY JOKYMEHTALH|Y 33 jeJHOCTABHE
NpUMEPE W3pAE MPeaMeTa Ha CTpyTy

CTpyramem

Hzbop Malnuae, anata 1 npubopa 3a obpany cTpyratmem

OuxpeliuBare penociena onepaumja M 2axeara
TIOCTYNLHMA CTPYTakba
HUzBop u npopauys pexxnma ofpane 3a CTpyrame

H3paga TeXHHUYKO TEHONOLWIKE AOKYMEHTALIHje 3a o0pany

Ha cTPYry




Canomeno rapgame**

" & & & = @

nzafepe CpeAcTBa IMYHE JALUTHTE 38 PAL HA TOAANHUA

HaBEAE MEpE 3ALITHTE HA PALy TIPH pady Ha IMOAATHLH

n3abepe noTpedad npuSop 3a u3pady 03ydibeiba

naatepe notpeban anar 3a nipany o3ydieema

OTHLLIE NMOCTYNAK H3page o3yOiberna

n3abepe nmoTpedaH pe3HH anaTt ¥ NpHGOop 3a U3pAY OTBOPA, WbeboBa U
02yGIherha NPUMEHeM AU(epeHIMjaATHAr NOAEOHOr anapaTa

OTHLLIE NMOCTYNAK H3PALEe OTBOPA, #bebora 1 03y0Iberbd IPUMEHOM
JudepeHLHjANHOT OACOHOT anapara

HaBee KapaKTepUCTHKE aNaTHe MNoaaTHue

HaBeae MOryfiHOCTH MpeMeHe H3pae NpeaMeTa Ha anaTHOj roganHLi
HaGpoju TeXHOTOWKE oTepalllje KOje ¢ MOrY H3BECTH Ha ANATHO]
rIoaanuny

TIPHITPEMH TI0AanuLY 3a m3soberbe ogroeapajvher mocTynka

Hspana osybmerwa

Ofpana npuMeHOM OuepeHUHjATHOr NOTEOHOT
anapara 0TBOpa, #beGoBa 1 03yS/betha

AnarHa rroaannua

Pan va anatoj rmoganuuu

H3pafa cnosmeHHx pamHuxX npeaMeTa

IIpojekToBame
TEXHOMOMKHX Mpomeca
raogama**

JedHHHIne NeTpebHe TUMEH3H|C MPHIpeMKa 3a 0Gpany rnogamem
Aeduauine noTpedbue mawKae, anare U npubope 3a HIpasy pagHor
npeaMeTa Ha TNoAaTHIH

HaBee pefocne] Onepalrja H 3aXBaTa 33 U3pafy pafHOr NpeaMeTa Ha
TIQAanyunH

OOpedH PeXUME pezatba NpH 06pagy Ha roATHLIA

H3paH TEXHUUKO TEXHOMOLIKY ACKYMEHTALU]Y 34 jeIHOCTABHE
NPAMEDE W3PAJIE NPEAMETA HA TIOJTHLIK

H3Gop u oapehuparbe AUMEH3Mja NpUNpeMKa 3a obpamy
[NOAABEM

H3bBop mauniue, anara v npubopa 3a obpamy rioaamen
Onpehupae penocnena onepanmja U 3axeaTa
NOCTYNUNMA I10Aaka

H3Gop M npopauyd pexuma ofpaae 3a rogarse

H3pafa TeXHHYKO TEHOMOILIKE AOKYMEHTaUU]e 3a obpaay
HA CROAATHLA

CaoxeHo Gpywieme***

n3abepe cpeCTBA TMYHE 38LITHTE 3a paf Ha Gpycunuum

HaBeJle Mepe 3aIUTUTE HA pay pU pamy Ha GpycHnuum

n3abepe noTpedad npuSop 3a OpyLueHhe CICHKEHHK NIOBPLUNHA, ASNOBA
anarta M pe3Hor anaTa

nzabepe noTpefan pe3Hn anat 2a OpPYLICH:E CIOXKEHHX NIOBPILIHHA,
IeSI0Ba aaTa H pe3HOr anara

OTHLIE MOCTYIKE paja npy GpylIeY CNOKEHHX MOBPLIHHA, JeNoBa
anaTa M Pe3HOr anaTa

npunpemy SpycriLy 3a nzsobere ogroeapajyhier nocrynga

Bpyluebe cnokeHHX NOBPUIHAA
Bpyuiemwe nenosa anata
CwUTpetke pe3Hor anara

IIpojexToBame
TEXHOMOMKHX Mpomeca
Gpymema***

Jeduuuite noTpebHe AMMeH3Hje MPHIpeMKa 32 06pany OpyLieheM
JedHHHUINE NOTpebHe MalKHe, anare U OIpUbope 3a U3pagy pagHoOr
npenmMeTa Ha SpycHITHLK

HaBelle pefoche] onepalija  3aXBaTa 3a U3pagy paaHOr NpeAMeTa Ha
BpycHIHLN

OfIpeOH PeXHME pe3ata NpH 0GpanH Ha SpyCHITHLM

H3paaH TEXHUUKO TEXHOMOLUKY AOKYMEHTALK|Y 32 jeIHOCTABHE
NIpUMEpe Hapade Mpeamera Ha GpyCUTHII

H3Gop u oapehuparbe AHMEH3Mja NpUNpeMKa 3a obpany
OpyLIemeM

H3Gop mauniye, anara v npudopa 3a obpaxy Opywemem
Onpehupae penocnena onepanmja U 3axeaTa
nocTynuMMa Gpytmera

Hs3Gop u npopauyH pexkuMa obpase 3a GpyLuetse
H3paa TeXHHUKO TEXHONOILKE AOKYMEHTALHje 32
ofpany Ha Spycununm




5. YIIYTCTBO 3A THIAKTHYKO-METOINMYKO OCTBAPHBAIBE ITIPOI'PAMA

Ha noueTky cBakor MofyNla Y4eHHKe YIO3HATH ¢a LHJBEBMMA H HCXO/HMa HAcTaBe, OJHOCHO YUucha, AHOM Pajla M HauHHHMa oLiekUBaka. [Ipeamer ce peanusyje kpos
BeKOE ¥ CHEUMjUTHICBAHO] YYHOHHIY, KAOHHETY MNW LWKONCKO] pasnoHuuy . Oaelbere ce ASmn Ha Tpyne A0 15 y4eHuKa NpUIuKoM peannsanuje Bexdn.

TIpHAKKOM peanu3aLmje MOAYNA OCIOHHTH ¢e Ha TIPSI3Haba YUSHHKA H3 TeXHHUKCT UPTaka, MaIHHCKHX MaTepHjana, TeXHHUKe MeXaHHKe, TEXHONOTH]e PYUHE H MAUIHHCKE
obpane. pyuse u mamuacke copaae. INpobneme Be3UBATH 24 KOHKPETHY MALIHHCKY [IPAKCY.

IIPHIHKOM peatn3aliije HACTABE HACTABHHK:

[Tpunpema noTpebHe eneMeHTe 2a Bexby

Kopucty caBpeMena HACTABHA CPEACTBA M HACTABHE METOAE

[TpumMersyje Mepe 3alUTHTE Ha paLy

KopucTh cTpyuHy nurepatypy

Kopuctu mogene anata v npubopa u anat u mpubop

Ouekyje caMoCTanal pafl yueHHKa

» KopucTty 3unHe nnakate U naHoe

+ [lpatu pag yueHMKa W yKasyje My Ha rpelke Npx pagy

» Ouenyjc YCBOjeHO 3HARE

H3bop MeTosa 1 0GNHKa pana 3a CBAKH MOAYN oapehyje HACTABHUK ¥ 32BUCHOCTH O/l HACTABHUX CaApiaja, CNOCOGHOCTH U MoTpeba YUeHUKA, MATEPHJATHUX H APYTHX
ycnosa, Kopuetutu Bepfanie MeTone (MeTeAa YCMEHOT HINATralha H AKjaNCLIKA METOLA), METOAE AEMOHCTPaUMje, TEKCTYANHO-HIYCTPaTHBHE METOAE, METOLE IPaduUKHX
papoea. [Ipennoxenn obnHuyn paga cy dbpoHTanHu, paf y rpyny, paf y napy, HHANBHAYaIHH paj.

s * & & & @

6. YII¥YTCTBO 3A POPMATHBHO H CYMATHBHO OIIElbHBAIE YUEHHKA

VY HACTABM OPHjEHTHCAHO] Ka JOCTH3AH:Y HCXOOA NPATE C¢ M BPEOHY|y NMPOLEC HACTABE W yYeHd, MOCTHTHYNA yHeHHKA (MPOAYKTH yyera) U concTeHn pan. Hacragnuk Tpeba
KOHTHHYHPAaHO Ja NPaTH HAaNpeJaK YUeHHKA, KOjil ce Ornea y HauHHy Ha KOjH YYEHHUM NApTHLHNHUPA]Y, KaKe NPHKYTIUBAjY [OAATKE, KAKO apryMeHTYjy, eBanyupajy,
AokyMeHTYjy UTA. Jla 6u BpeaHoBathe GUN0 OGjEKTHEHE U ¥ GYHKUMjH Yuera, NOTPeOHO je YCKNaaMTH HUBOE UCX0A U HAYMHE OLEH:HBAkLA.

CyMaTHBHO OUEHHBAKE |€ BPEAHCRAKE MOCTHTHYNA yYeHNKa HA Kpajy ¢BaKe peanusorane Teme. CyMaTHBHE oueHe ce nobHjajy M3 KOHTPOIHMX HITH TICMEHNX paloBa,
rpadMuKHX pajoBa, TECTOBA, YCMEHOT HCIIMTHBAA, CAMOCTAIHHX WIH IPYITHHX panoBa yueHHKa.

V $popMaTHBHOM BpeAHOBAKY HACTABHUK OU Tpebana na npoMOEMLIE [PYNHH AUjaNor, Ja KOpUCTH NMHTaka Aa 61 reHephcao nofatke 03 Haukux HAEja, and U 1a MOMOTHe
pazeoj haukux uAeja, Daje YYeHULMMA MOBPATHE MH(pOpMaunje, 4 NTORpaTHe MHoOpMALHje JoOMjeHe O YUSHNKA KOPHCTH a OPHIATOOM Nony4aBamke, oxpalpyje yueHke na
clekY]y KBaTHTET cBor paga. Matop HHCTpyMeHTa 3a GOPMATHBHC BPEAIHOBAKE 3aBHCH O] BPCTE AaKTHBHOCTH Koja ce BpeaHyje.



Hazue npeamera: MAIIIMHCKA OBPAJIA HA KOHBEHIIMOHAJIHUM MAIIMHAMA

1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOTI PAJIA - OBJIMOH H TPAJAILGE

VY rabenama je npukaza roguiimbH (OH/ HacOBA 3a CBAKK OOITHK paja.

1.1. IPEMA ILTAHY U IIPOTPAMY HACTABE U YUEIGA'

HACTABA
PA3PE]] - I[MPAKCA YKYITHO
Teopujcka HacTapa Bexbe [pakTuna Hactaa | Hacraea y Gaoky
I 0 0 420 60 0 480
111 0 0 372 30 0 402
'Vkonuko ce nporpam peanusyje y “LIKOICKOM cHcTEMY'
1.2. TIPEMA HACTABHOM ILUJIAHY H ITIPOTPAMY —1YAJIHO OBPA30BAIbE?
HACTABA
YUEILE YUEIE KPO3
PA3PE/ Teopujcka [MpakTHyHa Hacrasay | KPO3 PAJT* PAJT* YKYITHO
Bexucoe
HaCcTaBa HacTaBa 610Ky (Hacraga y
6110Ky)
I 0 0 0 0 60 420 480
111 0 0 0 0 30 372 402

2V KonMKO ce Mporpam peanusyje y ckiamy ca 3aKOHOM O JyanHoM oGpa3oBarby
* IoTpebHo je na mkona W NocaoAarall eTa/bHO HCTIAHWPAjY W YTBP/E MECTO MW HAYMH peaiu3alldje HCX0/1a, M YHECY HX Y TUIaH peanusalidje yuerma Kpo3 paj

2. HIWJBEBH YUEIbA:
—  OcnocoGibaBarbe 3a U3pay IHEBHUKA paja NPAKTHYHE HACTABE M MPAB/bEHE U3BELLTA]a KOHTpOIE
—  OcnocoGbaBaibe 3a npapuiHo Kopuwihere Mepe 3aluTHTe Ha pajy
—  OcnocobsbaBare 3a NPaBUIHO PYKOBakbe MallliHaMa, ajaTiMa, npHbopom W NpeaMeToM paja
— CrHuame 0OArOBOPHOCTH O NPUMEHH MPOMHCAHKUX peskiMa obpaie
— Paspujame ocehaja 3a TauHOCT M3pajie paHUX NpeaMeTa npeMa TeXHUUKOTEXHOMOWKO] JOKYMEeHTalUju
—  CrHuame 0AroBOpHOCTH 3a U3BPLLABAILE NOCTAB/LEHHX 32/1aTaKa Y TEXHHYKOTEXHOIOLIKO] JIOKYMEHTALIM]H
—  CrHuame 0iroBOPHOCTH 3a NPaBUIIHO ojipkaBaibe M ynihierse MaluKuHa, anara ¥ npubopa
—  Ocnoco6bapare 3a caMOCTaTHY M3pajly PajiHUX NpeMeTa NpemMa TEXHHYKOTEXHONONIKO] JOKYMEHTALH]M NOCTYNIMMA CTPYTaka, roawka, Opyliema W nocTyniu1ma
pyuHe obpaje matepujana
—  OcnocoGubaBarbe 3a pajl Ha KIACHYHWM MaLlMHAMA a/laTKama 3a o6pajy CTpyrambem, r1101amem U OpyLieHheM
—  OcnocoGbaBarbe 3a caMOCTalIHY M3pajly PaJHHUX NPEeAMETa CIOKEHHM MOCTYNLMMA CTPYratba, [M10/aba v Opyluea a npema onpeaesbetby 3aHMMarba
= OCI’][}COGJ'IJHBEIH:B 3a MEpel-be H K{}]']TPUJ]HCE[HJG pPadnux npe,ume'mma



HATIOMEHA:
YueHuk y apyrom paspejy y okBupy 6;10Ka npakTuuHe HacTape/ yuera Kpo3 pajl, Gupa spery obpajie Ha MallMHK: CTPYT, II0aNULA WK Opycuikia | 3ajpskaBa je y Tpehiem
paspe/ly y OKBHpY NpaKkTHYHE HAcTaBe/yuerha Kpo3 paj v G/10Kka NpakTHUHE HacTaBe/yueHa Kpo3 pajl.

3. HA3HMB H TPAJAILE MOIYJA INIPEAMETA

Paspen: APYIH
Pen. 6p HA3HUB MOJIYJIA Tpajare MoayJia (HacoBu)
1. Crpyrame 144
2. I'noname 144
3. Bpyuewe 132
4, [Tpouseoanu paa Il (610K npakTHYHE HacTaBe/yUeba Kpo3 paja) 60
HAIIOMEHA:
-ctpyr*
-rnopanuua*®*
-Opycunuua***

Yuenuk obpaljyje caapixaje nporpama (npakTuuHa HacTapa/yuerhe Kpo3 paj u 610K NpakTH4HE HacTaBe/yderha Kpo3 pajl) KOju ce OJIHOCe Ha MalUMHY: cTpyr¥, rnoaanvua**
uiaK Opycunuua*** kojy je nzabpao y apyrom paspeny, y okeupy 0/10Kka NpakTHUHE HacTaBe/yuera Kpo3 pa.

HU3BOPHA MAIIMHCKA OBPAJIA HA CTPYTY*

Pazpen: ApYru
Pen.6p. HA3UB MOJIVIIA Tpajarse Moayna (4acoBu)
1 [Tpouseoauu pap Il —ctpyrame* 60
Paspen: Tpehn
Pen.Gp. HA3UB MOJIVJIA Tpajame Moayna (YacoBH)
I; CnoxeHo cTpyrame™® 132
2. M3paza panHux npeaMeTa NnocTyniMmMa cTpyrama* 240
3. [Tpouseoauu paa Il —cTpyrame* 30




M3B0PHA MAIIMHCKA OBPAJIA HA TJIOJIAJIALIA**

Paspen: ApYru
Pen.op. HA3HUB MOJIVJIA Tpajarme Moayna (YacoBH)
1. ITpouseoauu pan Il —rnopamwe™* 60
Paspen: Tpehu
Pen.op. HA3UB MO VYJIA Tpajarbe Moayna (YacoBu)
1. CrioskeHo riaoaame** 144
2. WM3pasia pajHuX npeiMeTa nocTynimma riosama** 240
3. [lpoussoanu paa Il —rnopame** 30

HN3B0PHA MAHNIMHCKA OBPAJIA HA BPYCHJIAIIH ***

Pazpen; JIpYTH
Pen.6p. HA3UB MOJIVIJIA Tpajame mMoaysia (4acoBu)
L [Tpouseoanu paa Il —Opylueme®** 60
Pazpen; Tpehu
Pen.6p. HA3HMB MOJIVJIA Tpajarse Moay/1a (HaCOBH)
Ii; CnoskeHo Opyierme™*** 132
2. Hspana paaHux npeamMera noctynuuma opyuiema™** 240
3. Ilpouseoanu pan Il —Gpylueme*** 30




4. HA3HUB MOJAYJIA, HCXO/U, TPENNOPYYEHH CAJIPKAJH / KJbYUYHHU I[TOJMOBH CAJIPKAJA

HCXO0au INPEMMOPYYEHHU CAJIPKAJH / KJbYYHH
r eI Ilo saBpuieTky Mojyiia yuenuk he Outd y cramy ja: IMOJMOBH CAAPKAJA

® [IEMOHCTPHpA MOCTYIKE CTPyrata Cro/balllbUX MOBPLUIKHA: GHUHO e [locTtynak (uHOr cTpyrama crnoballibuX NOBpLIKHA
CTpyrarbe, oficeliaibe, HapelKHBame, H3paja MeTPHUKOT HaBoja e [locTynak oaceuara
Hape3HWLIOM W CTPYTapCKUM HOKEM ¢ [locTynak HapeLKUBale Ha CTPYTY

® IEMOHCTPHpA MOCTYIIKE CTPYratha YHYTPALULUX MOBPLIMHA: e Tloctynak crpyrame uaMely IHbaka
LUHIHHAPHYHHX NOBPLIHHA, CTENCHACTHX NOBPLIHHA, HUb'BGOBa, YEOHHX . HOCT}"I']aK M3paje crosbatlimber Hagoja HApPEe3HHLIOM
MOBPLIMHA , KOHYCA, YPe3HBabe YHYTpallllber MeTPHYKOT HaBoja e TlocTynak u3paje METPHUKOL CrIOJbaLLHer HABOja
YPE3HHKOM M CTPYTapCKHUM HOMKEM cTpyramem

® JEMOHCTDHDA NOCTYIKE YIYINTAKA A Pa3BPTaa o [locTynak cTpyratme yHyTPallbUX LHIHHAPHIHHX

® Hanuiie JHEBHUK MPAaKTHYHE HACTABE NOBPIIMHA

® KOPHCTH MEDE 3aIUTHTE Ha pany e [locrynak cTpyratbe yHyTpallllbHX CTENeHACTHX

. pyl{yje MallMHama, ajgaTuma, I'Ip[r‘lﬁ{lpf)l\-‘l H NpeaMeToM paja NMOBPILIKMHA

L4 I'IpHMBHH ﬂp(}l’lHC&He pE)KHMe Ospaﬂe L HOCTy]'IaK CTpyrame YHYTpallllbHX s#UbeboBa

Crpyrame ®  pelly MOCTAaB/beHE 3a/1aTKe PeMa TEXHHYKOTEXHOIOIIKO] JOKYMEHTALIH]U e [locTynak cTpyrame yHyTpalllbHX KOHyca

® U3paj]M pajHK NMPEJIMET MOCTYMIMMA CTPYramba: CrosballitbiX MOBPIIHHA e [loctynak oBpajie YHYTpaLibHX YeOHHX MOBPLIMHA
(thuHO cTpyrame, oficeliamke, HAPELKMBALE, H3Paja MeTPHYKOT HaBOja ¢ [loctynak obpaje ynyluTamem W pa3BpTabeM
HAPE3HWLIOM M CTPYTapcKUM HOXKEM), YHYTpallllbHX MOBPLIMHA ( e TlocTynak ype3uearse HABOja YPE3HUKOM
LWTMHAPUYHUX [TOBPLIHHA, CTENEHACTHX MOBPLIHHA, H(JbCGOBa: HYEOHHX e TlocTynak U3pajie METPHUKOr YHYTpaLlIber HaBoja
MOBPLIKMHA , KOHYCA, YPE3HBa-e YHYTPAllber METPUUKOr HAaBOja CTPYrapekiM HOKeM
YPE3HUKOM W CTPYTapcKUM HOMKEM) M yNylITama u passpTaiba Ha 0CHOBY e W3pana pamHux mpeavera
TEXHUHYKOTEXHOQJIOWIKE ,LlOKyMeHTﬁLlH_]E
W3MEpH M KOHTPOJIMLLIE NpUIpemMak, obpajiak 1 u3pajiak
onpeau Mepy (a00pa, nopaaHa WK JIola) H3MepeHe MepHe BeTHYHHE Ha
OCHOBY TEXHWKO TEXHOIOLIKE I0KYMEHTalH]e
MOMyHAaBa MEPHY JIUCTY M OLEHYje BIACTHTH paj
NPUMEHH NpaBuia ojprkaBatba H uniihemwa MalllHe, anara v npudopa

® JIeMOHCTpHpa noctynke odpaje rnoaama: paBHUX MOBPLIMHA, MOBPLIMHA e (OO6paaa paBHHX MOBPLIWHA MOBHLLIEHE TAYHOCTH
Noji YrioM, OTBOpa, #KJbebora e [10pambe NOBPLIKHA 110 YITIOM

® [1EMOHCTpHpa MPUMEHY NPOCTOT MOAEOHOT anapara Ha rilofiambe 0TBopa, e [ojame oTBOpa
CNoOJballlbHUX H YHYTpallbHX J/be00Ba K CIOKEHHUX l'IOBp].I.IHHa ] ]—'ﬂ()ﬂa]-be WILeOoRa

I ® JIeMOHCTpHpA NMOCTYyIKe o0paje riofama LHIHHAPHYHHX 3YMUaHHKa e [IpuMeHa NPOCTOr MOJIEOHOT anapaTa
H0ARIBE ® Hanullie IHEBHUK MNpaKTHYHE HacTaBe e [1071atbe OTBOpPA MOJEOHUM aNapaToM

L KOPHCTH MEpE 3allUTHTE Ha pany L T'.noualbe CNnoJballllbHMX H YHYTpalllHX sKIbeboBa

® pyKyje MallMHaMa, anaTuma, npubopom 1 NpeMeToM pajia MOJEOHMM anapaTtoM Ha rjoJajl1ilM U ca IPUMEHOM

® [IpUMEHH NpornucaHe peskume odpae rnase 3a ayOsberse

® pelly NocTaB/beHe 3a/IaTKe MpeMa TEXHHYKOTEXHOJIOIIKO] IOKYMEHTalHjn | ©

I ojiatbe CloKeHHX MNOBPLIHHA MOJCOHHM anapaTom




® H3paiHd padHy NpeaMeT [MOCTYIIUUMa Noiabsa;

- paBHUX MOBPLUMHA,
- TOBPLUMHA NIOA YIJIOM,
- OTBOpa,
- skmeboBa,
- MPUMEHOM NPOCTOT NOACOHOr ANAPATA HA TNOAALE OTBOPA,
CTIOJBALLELUX W YHYTPALIBHX HIBeS0BA H CIIOXKEHHX TTOBPLIMHA,
- TA0AAaHke UWIHHAPHMHHX 3yNYaHHKA
HA OCHOBY TEXHUMKOTEXHQIOILKES AOKYMEHTALH]E
W3MepPH ¥ KOHTpPOHLIE MpUpeMak, ofpafak U U3paZak
ofpeay Mepy (106pa, fOpaaHa MITH N01a) H3MEPEHe MEPHE BEMHUHHE HA
OCHOBY TEXHUKOTEXHOMOLIKE NOKYMEHTALWjE
NOMYHABA MEPHY MHCTY W OLEKYjE BIACTHTH paj
NpUMEHH NPaBKIA OAp:KaBatha H YMlhierba MallHHeE, anaTa U npubopa

o Tnogame UHTHHIPHYHHAX 3¥[THaHHKA
» Hzpana panumx npeamera

Bpyweme

JemoHeTpupa noctynke o0paae ofpaga 6pyuwiense CnobahuX
LHIHHAPHYHHX [TOBPIIHHA, CIO/bAllbHX KOHYCHHX MTOBPLINHA, YEOHHX
TIOBPILHHA, YHYTPAWBLHX UWIHHAPHUHUX NOBPIIHHA, YHYTPAMIBAX
KOHYCHHX MOBPLIHHA, YHYTPAWHHX YEOHHX MOBPIIHHA H CPEANLLIILHX
THe3Aa

HaMHILIE JHEBHHK NPaKTHYHE HACTABE

KOPHCTH MEPE 3aIUTHTE Ha pady

pPyKyje MallMHama, anatima, npaopom ¥ npeaMeroM paga

NPUMEHH NpoNUcaHe pexxume obpase

pelly NocTaB/beHe 3a0aTke NpeMa TeXHUUKOTEXHOMOWKOj AOKYMEHTALM]H
W3paAH pafHi NPeAMET MOCTYNUMMA OpyILEHha:

- CTesbAllBWX LHIHHAPHYHAX MOBPLIHHA,

- CNOJBALILUX KOHYCHHX NOBPIIHHA,

- YEOHHX MOBPLIHHA,

- YHYTpalllbHX UATHHAPHYHUX MOBPLUWHA,

- YHYTPALUIbUX KQHYCHWX [MQBPLIMHA,

- ¥HYTpallbHX YEOHHX MOBPLIMHA

-  CpemMINMHX FHe3da

HA OCHOBY TEXHUYKOQ TEXHOMQLUIKES }IOKyMeHI‘aLl[/IjB
W3MepH M KOHTpOJHLLIE MpUIpeMak, obpanak U u3pagak
ofipeIy Mepy (o6pa, fopanHa UIIH JIoIla) H3MEpEeHe MEPHE BETHYHHE Ha
OCHOBY TEXHWKOTEXHOTOUIKE AOKYMEHTALM]E
NOMYH:2aBa MEPHY MTHCTY U OlieHsYje BNACTUTH paf,
NIPUMEHH TIpaBKITa oApxkasatka H ynfick-a MallHHe, anata U npubopa

Bpywene Cno/mamux UMIMHAPHYHUX NORPUTMHA
Bpyuemne cnomammux KOHYCHHX NOBPLIAHA
Bpyuretbe YeoHUX IOBPLIAHA

Bpyuretbe yHyTpalItbuX UATHHIPHUHUX MOBPIIHHA
Bpyuwiere yHyTpallllbX KOHYCHHX MOBPLIMHA
Bpyuwiere YHyTpalltbUX YECOHHX MOBPLIHHA
Bpyluetse cpeanlutsux raesaa

Hapaga panunx npeamera

Iponisoaun pan 11 -
CTpYTame*

HaNnHWE QHCBHHK NPAKTHYHHE HACTAES
KOPHCTH MEpE JALITHTE HA PARY

» lH3papa cnowennx pagHux 3agaraka oGyxealiennx
MOAYCM:




PYKYje MallHHAMa, aNaTHMa, IpNGOPOM H NpeaMeToM paia

NPUMEHH NpeNUcaHe peskume odpaje

pelid NoCTaB/bLEHE 3a0aTKE NpemMa TexH H‘-[KOTEXHOJ‘[O]J.IKDj HOKYMGHTallHjH
H3panH panHi NpeaMeT NoCTYNUHMA CTPYraka! CnoJeallllHY MOBPLIHHA
(uno cTpyrare, onceUarse, HAPSUKUBALE, H3PANA METPHYKOT HABOjA
Hape3HWLCM W CTPYTAPCKHM HOKEM), YHYTPaLUbHX [TOBPLIHHA (
UHIHHAPHYHHX [TOBPUIHHA, CTENEHACTHX [MOBPLIHHA, meﬁona, YeOHHX
NOBPIIMHA , KOHYCA, YPe3HBAKE YHYTPALIKEr METPHYKCT HABOjA
YPE3HHKOM M CTPYTapCKHM HOMKEM) H YNYILUTAaa U Pa3BpTamka Ha OCHOBY
TeXHHYKOTE&XHONOKe ,norcymemauuje Ha OCHOBY TE@XHHYKOTSXHOMOIIKE
ACKYMEHTALH] e

U3MEPH W KCHTpONULLe NpUnpemMak, odpafak U uapagak

ofpend Mepy (1o0pa, AOpaaHa HITH JIOIA) H3MEPEHE MEpHE BETHUHHE HA
OCHOBY TEXHWKOTEXHONOLIKE NOKYMEHTALWjE

NONYHABa MEPHY NHCTY U OlieHYje BNACTHTH paj

NpUMEHH NPABUIA OAPKABAKA H YHlficha MaLIHHE, anata W npubopa

- CTpyrame CnoJballikbuX NOBPLIKHA
- Ctpyrame
- CnoxeHo cTpyrame

IIponssonnn paa I1 -
raogame™*

HalKLIE JHEBHHK NPAKTHUHE HACTABE

KOPHCTH MEPpE 3AIUTHTE HA PalLy

PYKYje maliMHama, anartuma, npubopoM U npeaMeTom paga

NpUMEHH NponucaHe pexxume obpane

peln NoCcTaRIBEHE 331aTKe NIPeMa TEXHHIKOTEXHOMOIIKG] 1OKYMeHTalUju
H3paaM pagHH NPEeIMeT NOCTYMUAMA: TIOAaba cTIoallbHX NoBPLIHHA,
TMOAAHA PABHUX MOBPLIMHA M SPYINEHha PABHUX MOBPLIMHA HA OCHOBY
TeXHHYKOTEXHOIOLWKE AOKYMEHTaUHje ¥ ToNepaHLKjH croboAHIX Mepa
WIMEPH M KOHTPOTHILE NPHIPEMAK, 00PaaK u H3PALAK

onpean mepy (006pa, KOPAAHA UK NOIIAY H3MEPEHE MEPHE BEHYHHE Ha
OCHOBY TEXHHKOTEXHOJIOIIKE JOKYMEHTaUMje

NOMYHABA MEPHY JTHCTY U CLEHY)E BIACTHTH Paj

NpUMEHH TIPABKIA oApkasatea M uMllfiea MallliHe, aNaTa U npubopa

» H3papa cnoxennx pagHux 3agaraka oGyxealiennx
MOAYCM:
— [nopasbe paBHWX NOBPUIHHA
— [nopame
— Pyuna obpane

IIponssonnn paa I1 -
Dpyweme***

HalHLIE JHEBHUK NPAKTUYHE HACTABE
KOPHCTH MEPpe 3aWTHTE Ha pagy

PYKYje MAlIHHAMA, anaTuma, NpubapoM U NpeMeTom pasa

NIPUMEHH NpONMcaHe pexxume obpane

peluy NecTaB/beHe 3aAaTke NpeMa TEXHHUKOTEXHOMOLKY] NOKYMeHTaluujH
H3pany paiHH NPEeAMET NoCTyNnLuMa Opyllema cnobalbHX
UMAMHAPHYHUX NOBPIIHHA, CIQ/BAINKHX KOHYCHHX OBPLINHA, YEOHHUX
TIOBPIITHHA, YHYTPAIBUX UHAMHIPHUYHKX TICBPLIHHA, YHYTPALIBHX
KOHYCHWX MOBPLIHHA, YHYTPALUKUX JEOHHX NOBPIIHHA W CPEJWLIBUX
THE3IA HA DCHDBy TEXHUYKQ TEXHONOLIKE ﬂOKyMCHTaHHje

Hzpapna cnoxenux pansux zanaraka obyxealieHix
MOAYITOM:

- Bpylllele paBHHUX NOBPLIMHA

- Bpyuwene




H3MEPH ¥ KOHTPOJHLIE NpUnpeMak, ofpaaak v H3paaak

onpean mepy (nodpa, JOpanHa W NOWA} H3IMEPEHE MEPHE BEMHYHHE HA
OCHOBY TEXHHKO TEXHOIOUIKE JOKYMEHTaLHje

NOMYHABA MEPHY JTHCTY U CLEHY)E BIACTHTH Paj

NPUMEHH NPABKAA OApKaBawa M uMufiera Maldue, anata u npubopa

JEMOHCTPHPA MOCTYIIKE HA CTPYTY: 00paje eKCUEHTPa, ¥ MNaHCKOj mnouy, | O6pana ekcueHTpa
npodunUcanuX MOBPIIKHA, H3paaa HaBoja U obpana Ayraukix Aenosa ca ¢ OBpana y INaHCcKoj TUIoUH
JIHHETOM s OBpana npoduIMcaHUX NOBPWHHA
# HanHLie NHEBHHK NPAKTHUHUHE HACTARE ¢ MUapana naroja
* KOPHCTH MEpPE 3ALUTHTE HA pany - Oﬁpana ca THHETOM
L] py[{yje MallHHaAMAa, anarHmMa, ﬂpHGOPOM H NpeiMeTOM pala . ngaﬂa pPAOHHX TIpeaAMETA
* TNPUMEHH NPONIMCAHE pexume obpane
* pely NOCTAB/LEHE 33aTKe [IPEMa TEXHUUKOTEXHOMOLLKD] JOKYMEHTALMjH
ClromeHo cTpyrame* *  W3pand panHU NPeaMeT NOCTYMUKEMA CTpYralka: obpane eKkclieHTpa, ¥y
NUTAHCKO] TI0YH, MpodHAMCAHIX MOBPIIHHA, W3pana HaBoja u ofpaga
Ayrauyknx ASNOBA ca THHETOM Ha OCHOBY TEXHHYKOTEXHOMOLIKE
JOKyMeHTauuje
W3MEPH M KOHTPO/IHLIE MpUMpeMak, ofpajak i u3pajak
e ogpeau mepy (pobpa, gopalHa MITH NIOWMa) H3MEPEHE MEpHE BEMHYHHE HA
OCHOBY TEXHHUKOTEXHONOLIKE JOKYMEHTaUMje
* TIOMYH2BA MEpHY MHCTY U OLEIYje BNACTHTH paj
* IPUMEHH TIPABHNIA OApXaBalha H YHlliera MallKHe, anata U npubopa
& HanHlie NHEBHHK NPAKTHUUHE HACTARE s H3pana cneeHux paaHHx 3agaraka oGyxeaheHnx
* KOPHCTH MEpe 3AIUTHTE HA paay NpPeTXONHUM MOAYIMMA CTPYramba
* pyKyje MalllMHaMa, anaruma, npubopoM | NpeaMeToM paja
* NPUMEHH NPOTIHCAHE pekHMe oﬁpaJle - Cprrau,e cnoballlkbHX NOBPLUIMHA
¢  pely NocTABIESHE 3aJaTKe NPeMa TEXHHYKO-TEXHONOMWKO] JOKYMEHTAUH]H — Crpyrame
Hzpana panHux npegmera ¢ W3paid padHd NIpeAIMET MOCTYNUHMa ofpaae CTpyrama Ha OCHOBY TEXHHYKC —  Crpyrame cI0XeHNX [0BPLIKHA
ODOCTYNIHMA CTPYrama® TeXHOMOLUKE TOKYMEHTaLuje
H3MEpPH W KOHTPOTHLUE NPHIpEMaK, odpanak i H3pagak
oapeay mepy (nofpa, gopalHa WITH NOWa) H3MEPeHEe MEPHE BEMHUHHE HA
OCHOBY TEXHHKC TEXHOMOUIKE JOKYMEHTauuje
¢ TOMYHABA MEPHY MHCTY W OLEHYje BNACTUTH pan,
¢ NIpUMEHH NpaBwa oapsapaia M Yuwhiewa MalliHe, anata v npubopa
*  HANMLIE JHEBHHK NPAKTUUHE HACTABE ¢ Mspana cnomennx paguux 3aaaraka obyxsahennx
IIpomssonmn pan 111 - * KOPHCTH Mepe 3alUTHTE Ha paiy NPETXOOHUM MOAYNHMA CTPYraba
cTpyrame* * DpyKyje MalllMHaMa, anatima, 0pubopoM U npeaMeToM paga
& [IpUMEHH TIPOTIHCAHE pexkuMe oGpate — Crpyrame cno/balltbiX MOBPLIHHA
» —  Crpyrame

PELIM TOCTAR/BEHE JAMATKE NPEMa TEXHHMKOTEXHONMOWKO] NOKYMEHTALM]H




H3pajH C/ICKEHH]H pafHH NpeaMET NocTynuMMa opale cTpyrama Ha
OCHOBY TEXHWUKOTEXHONOLLKE TOKYMeHTallje

H3MEpPH U KOHTPOTHILE NPHIpeMaK, o0pagak i H3pagak

onpenu mepy (nopa, DOpanHa MITH NOWA} U3MEPEHE MEPHE BEIMYHHE HA
OCHOBY TEXHHKC TEXHOMOWIKE JOKYMEHTaIHje

Nonyara MEPHY JIHCTY M CLEHYje BIACTHTH pan

NPUMEHH NPABHIA OAPHKABaA M uMifiersa MallMHe, anata u npubopa

— Crpyrame cloXeHux TOBpLUHHA

CaomeHo rnoname**

AEMOHCTPHpaA nocTynke ofpane roaama: nipana o3yfssesa, obpana
NPHUMEHOM AM(EPEHUMJATHOT IOACOHOT ATTApaTa0TBAPA, MkeGoBa 1
03yGIbeba, H3pada Ha anaTHOj MOAANULIH

HanHlle JHEBHWK NPaKTHYHE HacTaee

KOPHCTH MEpe 3aIUTHTE HA paay

pYKYje MalllMHaMa, anaTuMa, pueopoM K NpeaMeToM pata

NIPUMEHH NMPeTIHCAHE PexkHMe obpane

peLlM NeCTAR/LEHE 3a0aTKe NpeMa TEXHHUKOTEXHONOWKO] JOKYMEHTaLujH
H3pajy pafHH NpeAMeET MOCTYIILUMa Toaamha: H3paaa ozybisera, obpaga
npuMeHoM AudepeHLjATHOT NOACOHOT aANapaTaoTEopa, K IheGoBa U
oz2y0Jbeiba, H3Paaa Ha aNaTHOj TIOJANMLUM Ha OCHOBY
TEeXHHUKOTEXHONOLIKE TOKYMEHTaIRje

M3MEPH ¥ KOHTPOITHLIE NPHIIPEMaK, 00pafak 1 u3pagax

ofipenu Mepy (To6pa, fopanHa UK NollAa) HaMepeHe MepHe BETHYHHE Ha
OCHOBY TEXHHKO TEXHOMOIIKE JOKYMEHTaIHje

TIOMyHbaBd MEPHY JIMCTY U CLEH:Yje BIACTHTH pa

NpUMEHH NPABWId OApKaBaba H YHIINCHa MallMHe, anata v npubopa

¢ Hzpana ozytmmewna

» (OGpana npuMeHoM AudiepeHLMjaTHOr IOACOHOT
anaparta oTeOpa, #/heboBa u 03ybimera

¢ Pap Ha anaTHoj MOAANTULM

» Hspana pagnux npeamera

Hipana panunx npenmera
nocTYNUHMA riogama*™*

HanHue NHEBHHK NPAKTHYHE HACTARE

KOPHCTH Mepe 3alUTHTE Ha paay

PYKYyje MalllHHama, anatuma, npubopoM K NpeaMeToM paja

NIPUMEHH NpONKCcaHe pexkuMe obpage

PEILN TTOCTARIBEHE 3AJATKE NPEMA TEXHHIKOTEXHONOKO] NOKYMEHTALW]H
M3PAIH PAAHK NPEAMET NOCTYNLUMMA MACAAKA HA OCHOBY TEXHHYKO
TeXHONMOLIKE JOKYMEHTALH|S

W3IMEPH W KOHTPOMUILE MPUIPEMAK, 00pafak i H3PajaK

ofpean Mepy (mobpa, nopaaHa WIK fola) HaMepeHe MepHe BEMHUHHE Ha
OCHOBY TEXHHKC TEXHOTOWMKE HO[{yMEHTaque

NONYHABA MEPHY JIHCTY H CLERY]E BIACTHTH pan

TIPUMEHH NPABHIIA OfpskaBakha H YHihierba MallliHe, anaTta | npubopa

o Hzpaga cnoskenMx pagHUX 2afaTaka obyxesahenux
TIPEAXOOHHM MOOYJHMa CTpyrata

— [nopgatbe paBHUX NOBPIUHHA
— Tnopawe
—  Cnoxeno rnopamne

IIpon3sonnu pan III -
raogame**

HarHLIe JHeBHUK NPaKTH4HE HACTABE
KOPHCTH Mepe 3alUTHTE Ha paay
PYKY|e MALIHHAMY, anaTima, npubopoM H NpeaMeToM pajd

* Hapaja ciokeHHX pafHix 3afataka obyxpaheHux
NPeAXOAHAM MOIYNHMA CTPYramha




NIPUMEHH NPOTIMCaHe pexuMe oOpaie

PEIIN TTOCTARIBEHE 3AJATKE NPEMA TEXHIHIKO-TEXHMIOLIKO] AOKYMEHTALH]H
W3pAfH CNOYKEHH]H paaHU NpeaMeT MOocTYNUUMa roAatha Ha OCHOBY
TEXHHYKOTEXHOITOMKE ,uoxymem‘auﬂje

W3MEPH M KOHTPOMMLIE MPUIPEMAK, 00panak 1 U3pajak

ofpean Mepy (nobpa, nopanHa WIK fola) HaMepeHe MepHe BEMHUHHE Ha
OCHOBY TEXHHKOTCXHONOWEKES ﬂoxymeHTaque

NONYHABA MEPHY THCTY U OlIekYje BNACTHTH pal

NpUMEHH NPABWIA OAPKARAKA H YHLINCHa MALIMHE, anaTa H npubopa

— T'nopare paBHHX NOBpLUHHA
— Tnoname
—  CnokeHo rnonamwe

Cromeno Spymeme***

AEeMOHCTpHpa rnocTyrke ofpane oGpaga Spyluere CNOKEHHX
reOMETPHJCKHX NMOBPLIKHHA W BpyLLee AeNoBa anaTa

HanHLIE JHeBHHK NPaKTHYHE HACTABE

KOPHCTH Mepe 3alUTHTE Ha paay

PYKyje MallHaMa, anatuma, npabopoM H NpeaMeToM pana

NpPUMEHH NIPONIMCaHe pexume obpaae

PELUIN NOCTAB/LEHE 3aJaTKe NPeMa TeXHUUKOTEXHOMOIIKO] JOKYMEHTaLMju
W3palH pagHy NpeaMeT NeCTYNLUUMA OpYIIeHe CNOKEHHX TEOMETPH]CKHX
NMOBPLIMHA K OpYLICHE JeN0BA ANATA HA OCHOBRY TEXHUMKOTEXHOIOLIKE
HOKyMEHTALHje

WIMEPH M KOHTPOMHILE NPUIPEMAK, 00panak 1 H3pagax

ofpeny Mepy (100pa, KOPAnHA WK 10IUA) H3IMEPEHE MEPHE BEJIMYHHE HA
OCHOBY TEXHHKOTEXHOMIOIIKE JOKYMEHTalUje

NONyHaea MEPHY JIHCTY U OLEhYje BIAcTHTH pal

NPUMEHH NPABAITA OApKaARaA M uMnfiersa MalMHe, anata U npufopa

» Dpyineme clokeHHX reoMeTpHjCKHX MOBpPIUHHA
s Bpywewe nencea anara
¢ Hapana paanux npeamera

Hipana paauux npenmera
nocTYNUHMA Gpymema™**

HamMLIe JHeBHHK NPAKTHUHE HAaCTaBe
KOPHCTH Mepe 3allTHTE Ha paay

PYKyje MallMHama, anatima, npabopomM W NpeaMeToM pana

NPUMEHH NPeNIMCaHe pexkume obpae

PEIIN TTOCTARIBEHE 3AJATKE NPEMA TEXHHYKOTEXHONOIIKD] NOKYMEHTALW]H
n3pafM PAgHU NPEAMET NOCTYNUAMA DPYILIeHe HA OCHOBY
TeXHHYKOTEXHONOLKE JOKYMEHTalHje

W3MEPH M KOHTPOMALIE TPUMpeMak, odpanak i uipagax

ofipenu Mepy (o6pa, fopanHa WiK Nolla) H3MepeHe MepHe BETHYHHE Ha
OCHOBY TeXHHKO TEXHO/IOWIKE NOKYMEHTaLHje

NONyHwasa MEPHY MHCTY M CLERY]E BIACTHTH paj

NpUMEHH NpaBUia oAp#aBakba H vHiIfiersa MalllMHe, anaTa U nmpHbopa

¢ l2pana cnokeHux pagHHx 3anataka ofyxeahieHux
NPeTXOAHHM MOZYNHMA GpylucH:a

— DBpyuee paBHUX TOBPLUHHA
— Bpyuwene
— Cnoxeno 6pyluerse

IIpon3sonnu pan III -
Opyinem.e***

HalnHLIE AHEBHHK NPAKTHYHE HACTaBe
KOPHCTH MEPE 3alUTHTE Ha paay
PYKYJ& MATHHAMA, ANATHMA, DpubopoM H NPpeaMeToM paaa

» Hspana cnoxeHnx paaHnx 3agaraka obyxpalieHux
NPETXOAHUM MOAYAHMA Dpylueta




NpUMeHH Npenxcane pexxume obpane - DBpyuiete paBHUX NOBPLIHHA
PEIIN TTOCTARIBEHE 3AJATKE NPEMA TEXHIHIKO-TEXHMIOLIKO] AOKYMEHTALH]H — Bpyuwewe

W3pAfH CNosKeHU]H paaHU NpeaMeT MocTyNUMMa Bpyiliera Ha OCHOBY — Cnoseno Opyiueme
TEXHWYKO TEXHOMOWKe AOKYMEHTALIHje

WIMEPH M KOHTPONMLIE NPUMPEMAK, 0Bpanak v Hapajax

oapenu Mepy (106pa, fopanHa WK Nolla) H3MepeHe MepHe BEMHYHHE Ha
OCHOBY TEXHWKO TEXHOMOWKE I0KYMeHTauHje

NONYHABA MEPHY THCTY U OlIekYje BNACTHTH pal

NpUMEHH TIPaBHIA 0ApkaBaa H YHlIfiesa MalllHHe, anata U npubopa

5. YII¥TCTBO 3A TUAAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOTPAMA

Ha noueTky cBaKOr MOAYNa yMeHHKe YIO3HATH Ca LIH/bEBUMA H HCXO/IMMa HACTABe, OIHOCHO Y4eka, TAHOM paja i HAUMHUMA OLEEHBakbA.

IMpeomeT ce peannsyje Kpo3 MPAKTHHHY HACTABY ¥ LUKOJICKO] PAOHOHHLIM, NNPOH3BOAHOM NeTroHy. [IpuIHKoM ocTBapHBaba IPOrpaMa cleskebe ce ASTH Ha rpyne o 10
YUeHHKa,

¥V roky peanusaumnje MOAYNA OCNOHKTH C& HA NPEA3HAA YHEHHKA M3 TEXHHYKOL LPTAMA, MAWMHCKUX MATEPH]ANA, TEXHHYKE MEXAHHKE, TEXHONOIMJE PYUHE U MALITHHOKE
obpaae. pydHe 0 MaMHCKe obpaae.

HacTraBHHK KOPUCTH caBpeMeEHa HACTABHA CPeICTBa H HACTABHE METOIE, IPHMELLY]E MEPE 3aLUTHTE Ha Pady, KOPUCTH CTPYUHY JIMTEPaTYPY, AEMOHCTPHPA pal ca MEpPHHM
WHCTPYMEHTUMA, 00]ALHABA MOCTYAK MEPEHE H KOHTPONKUCAA, OLUEH:Y]JE CAMOCTANAH PAA YUSHHKA, AEMOHCTPUPA PAA HA MALLMHYM K PAAHOM MECTY, 00jaluteasa NOCTYNAK
obpane nedHHUCAH TEXHOMOWKHAM TIOCTYIIKOM, NPATH paj Y4eHUKA Ha PAZHOM MECTY M YKA3Yje MY Ha IPellKe [PH pady, NpunpeMa notpebHe enemenTe 2a ey (MalmHy,
TIpHTNpeMaK, anat, NpHoop H NOTpebHY TEXHHYKO TEXHOMOUIKY ACKYMEHTALH{Y).

PagHe zanaTke Be3UBATH 3a KOHKPETHY MAILHHCKY Npakcy.

HaGop meToaa 1 06NTHKa pana 3a cBaKH MOAYN ofpeliyje HACTABHHK ¥ 3ABHCHOCTH Ol HACTABHHX caApikaja, cIocoSHOCTH H noTpeda YYeHHKa, MaTepHjamHiuX i APYTHX
yenoea. KopueTutu Bepbante MeToae (MeTeNA YCMEHOT H3NATaka H AKjANolKa METOAA), METOAE ASMOHCTpaLMje, TEKCTYATHO-UNYCTPATHEHE METOAE, METOAE NPOjeKTHHX
sagaraxa, [Tpegnomrenn obmuum paga ¢y GpoHTATHY, PAL Y TPYIH, pan y napy, HHIHBHOYATHY Pa.

VKOJHKO ce IPOrpaM pealiniyje ¥ cKnany ca 3akoHoM o AYaTHoM ofpa3oBamy NoTpeGHO je Aa WKoMa W NOCIoAaBall AeTakHO HCITaHMPajy M YTBPAE MECTC W HayuH
peannsallije HeXoaa, H YHeCY UX Y TUIaH peanuzallije yueka kpos paf. [Ipenopyka je Aa ce yuere Kpos paj peannsyje NPUMEHCM caBpeMeHe pauyHapeke onpeMe H
OAroBapajyfiMx KOMNjyTEpeKHX OpoTpaMa.

6. YII¥YTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIElbHEAILE YUEHHKA

¥ HacTaBH OpHjeHTHCAHO] Ka JOCTH3ak:Y HCXOOA NpaTe Ce H BpedHY|y Npolec HAacTaBe H y4uetsd, MocTHrHyha yueHHKa (podyKTH y4erba) H concTBeHH pad. HacrasHuk Tpeba
KOHTHHYMPAHO Ja MPaTH HANpPeAaK YUeHHKA, KOjH ce Orfea ¥ HAUHHY Ha KOjH YUCHULH NapTHUMIHPA]Y, KAKe TIPHKYTIUBA]Y MOARTKE, KAKO apryMeHTYjy, CBaTyHpajy,
AokyMeHTYjy uTa. Jla 61 BpeaHoBathe GHNO 06jeKTHRHO ¥ Y GYHKUNjH Y4eta, MoTpeGHO je YCKNaNKTH HHBOS HCXO0A W HAUHHE OLIEHHEAA.

CyMaTHBHO OLEHHBaR:E j& BPEAHOBAKE MOCTHTHYTA YUeHHKa Ha Kpajy cBakKe peann3oeaHe TeMe, CyMaTHBHE oLeHE ce J0GHjajy N3 KOHTPOIHHX HITH MUCMEHNX pajoea,
Tnana Meperba (MEPHHX NTHCTH), AHEBHHKA pajia, TECTOBA, YCMEHOT HCITUTHRA:A, CAMOCTANIHHX WK TPYIIHHX pajoBa YYeHHKa,

VY ¢opMaTHRHOM BpeIHOBAKY HACTARBHMK Ou Tpebano na NPOMOBMIIE FPYTIIHU AMjANOT, A2 KOPUCTH MUTaka Aa O1 renepucac noAatke w3 haukux uaegja, a4 1 Aa NOMOTHE
paseoj hadkux Hagja, Jaje y9eHHUNMa MoBpaTHE MH(opMauKje, a norpaTHe HHGopMaunje no0HjeHe ol y4EeHHKA KOPHCTH A2 IPHUNaroiH noay4asame, oxpadpyje y4ennke ga
ouembYjy KBanuTeT csor paga. M3Gop HHCTpyMeHTa 3a HOPMATHBHC BPEAHOBAKE 3aBHCH 0]] BPCTE aKTHBHOCTH KOja Ce BpeaHYje.

YROJIHKO ¢ HPOrPaM Peamsyje ¥ €Kaaay ca 3aKoHoM 0 AyATHOM 00pPATOBAIGY HACTABHUK /HHCTPYKTOD NPOBEPABA A4 JIH j& NOCIOAABAL] HIBPLUHO MPOLEHY PU3HKA HA
PafHOM MECTY Ha KOME pale MIafu i 4a JIN je H3Beo yBoaHY ofyKy MNaaux o Ge30eqHOCTH H 34paB/by Ha pady.



Hazue npeamera: TEXHOJIOI'HJA MAIIMHCKE OBPAJIE HA HYMEPHUYKH YIIPAB/JbAHUM MAIIIMHAMA

1. OCTBAPUBAIbA OBPA30OBHO-BACIIMTHOI' PAJIA - OBJIMIOH H TPAJAILE

HACTABA
PA3PE]] : TTIPAKCA YKYITHO
Teopujcka HacTapa Be:xGe [lpakTuiHa HacTaBa Hacraga y 61oky

111 62 62

Hanowmena: y Tabenu je npukasaH roauiimu (hoH/1 HacoBa 3a cBaku o0JMK paja

2. IWJbEBH YUEIbA:
—  CrHuame 3Hama 0 NOCTYNLMMA W HAYMHY Mepeta H KOHTPOJIMCakha TIPEAMETa Y MallMHCTBY
—  OcnocobsbaBabe 3a npasuaHo Kopuihere Mepa 3aluTure Ha paay
— Cruuaise 3Hama 3a MPaBUIHO PYKOBalbe MallMHAMa, anaTuma, npubopoM H NpeaMeToM paja
— Cruuane 3Haba 0 NoLITOBakLY MPONUCaHUX peskuma odpaie
— Cruuatbe 3Haa 0 NPUMEHH U KopHlhey TEXHHUKO TeXHOJIOLIKE J0OKYMEHTalluje
— Cruuambe OCHOBHHMX 3HaH-a 3a NPaBHIIHO OfipykaBatbe M uuliheme MallkHa, anata u npudopa
— OcnocobsbaBame 3a cCaMOCTANIHY W3Pajly TeXHHUKO TEXHOMOIIKE JOKYMEHTALH]e 3a [e/IHOCTABHHU|e pajlHe MnpeaMeTe
— Cruuarse 3Hama 3a paji Ha HyMEpPHUYKH YrpaB/saHuM MallinHama 3a oapehene noctynke obpaje



3. HA3HUB H TPAJAILE MOJIYJIA IIPEJIMETA

HATIOMEHA:

-eTpyr*

-rnopanuua**

-Opycunuua®**
VYuenuk obpaljyje caapikaje nporpama (TexHosoruja) Koju ce oiHOce Ha MallluHy: cTpyr™, rnoganuua** unm 6pycunuua®*** kojy je uzabpao y aApyrom paspeny. ¥ OKBUPY
G/10ka npakTHYHE HAcTaBe/ yuera Kpo3 pajl.

HM3B0PHA TEXHOJIOTHJA HA CTPYTY#*

Pa3zpen: Tpehn

Pen. 6p HA3UB MOJIYJIA Tpajare moaya (4acosu)

l. Texnonoruja matuHcke obpaje Ha HyMEpPHUKH YIIPaBJbaHUM MalllHHaMa —CTPYroBu™ 62

M3BOPHA TEXHOJIOI'MJA HA I'TTOJAJIMLIU**

Paszpen: Tpehu
Pex. 6p HA3UB MOJIVJIA Tpajarse moayna (4acoBu)
l. TexHonoruja ManiMHcKe odpaje Ha HyMEpHUKH YNpaB/baHUM MallMHaMa —rioganuue** 62

HU3BOPHA TEXHOJIOTHJA HA BPYCHJIULIY***

Pazpen: Tpehn

Pex. 6p HA3HMB MOJIVJIA Tpajarbe Mozyia (HacoBu)

1. TexHonoruja maluMHcke ofpaje Ha HyMepHUKH yNpaB/baHUM MallliHama —Gpycunuue® ** 62




4. HA3HUB MOJYJIA, HCXO/H, TIPENNOPYYEHH CAJIPKAJH / KJbYUYHHU MOJMOBH CAJIPKAJA

HA3HB MOJLY.JIA NCXoau MPEMNOPYYEHU CAZIPKAJH / KIbYUYHH
[lo 3aBpuierky Mojyna yaenuk he Gurtu y cramy na: IMNOJMOBH CAIPIKAJA
® HABE/IE KApPaKTEPHCTHKE W MOy HYMEPHUKH YNpaB/baHUX CTPyrosa | e KapakTepHCTHKE M MoAena HYMEPHYKH YNpaBbaHHX
® HaBeJle KapaKTEPUCTHUHE TAYKE HyMEPHYKH YNIPaB/baHUX CTPYroBa cTpyrosa
® HaBe/Je KOOPAHHATHH CHCTEMH HYMEPHYKH YIIpAB/bAHHX CTPYIroBa e KapakTepucTH4HEe TauKe HYMEPHUKH YIIpaB/baHHX
e o0jacHM HauyWHE NpOrpaMupama HyMepHUYKH YNpaB/baHUM MallliHaMa cTpyroBa
* HaBe/e [M1aBHe U nomohne dyrkuuja e KoopauHaTHH CHCTEMH HYMEPUUKH YIIPaB/bAHUX
Texnooruja Mammncke * MpHKaXKe 1 00JaCHH CHHTAKCY IMaBHUX U nomohuux dyHkumja cTpyrosa
oBpaje HA HyMePHUKH e o0jacHu nojaBy anapma H OIuLLe NOCTyNakK 3a OTKJIaMatbe anapvia e Bpcre nporpamuparsa
yNpaB/baHuM MamMHaMa — | ©  ONHUIC NOCTynaK ojipehMBaba M YHOLIEHA KOPEKLME N010Kaja alaTa | ¢ [apue u nomohine dyHkumje
Cprl"DBH* Y ynpaebauky JCAHHHLY 6 . AﬂapMH
® ONHLIE HAYHH MOCTaBbatba odpaTka : :
p e Kopekuuja nonosxaja anara
®  ONMLIE MOCTYMNAK 3ay3MMatba CTapHe Tauke .
e  Vnpasbauke J€IMHHLIE HYMEPHUKH YIIpaB/baHHX
®  QIMme ]'[(}CT)'iIaK C'['ap'['OBaH:a nporpama CTDYrOBA
®  W3paJM TEXHOJIOIMjy M3paje MpeaAMeTa Ha HYMEepHYKH YNpaBbaHOM Py .
; o [IpojeKkToBabe TEXHOMOTH]E 38 HYMEPHUKH YTpaBbaHe
CTPYTy P
CTpyrose
* Hasejae KapﬁKTepHCTHKe H nogeny H}"MEPH‘IKH yhnpae/baHHX L] Kapa[{TepHCTHKB H nojJena HYMEPHYKH YIIpaB/baHHX
riaojanvua riojanuua
* HaBCIC KAPaKTCPHCTHYHE TAYKE HYMEPHUYKH YIIpaB/baHHX r10danHLa [ Kapamepnc'}"uque Ta4yKe HYMEPHUKH YIpaB/baHHUX
® HaBeJle KOOPAMHATHH CHCTEMH HYMEPHYKH YMpaB/baHHX riojainia rojaIHLa
e oBjacHW HauMHe MPOrpamMuparba HyMEpUYKH YNpaB/baHUM MAIMHAMA | o  KOOpAHHATHH CHCTEMH HYMEPHYKH YNPABIbAHHX
Texnonorsja mammmexe * HaBeJie IIaBHE W nomoliHe pyHkuH]ja rnoaanMua
A R Evaep ® npHKake W 00jacHH CHHTAaKCY rIaBHUX M MoMohHuX dyHKUM]ja e Bpcre nporpamuparsa
iy ki Ariad R e o0jacHu nojaBy anapmMa M ONHLIE MOCTYNAK 3a OTKIaatbe anapma e I'naene u nomohte yHxumje
L] /| -
l".I'IO}IRJ'I}{].Ie** OIHUiLle ]TOCT}I'[«'.iK nnpeT]HBaH,a H yHO[LIBH:a KOpPEKIIH]C I'IOJ'IO}KH_]B anara . AJIﬂpMH
I ! »
¥ YERABIEICY JGIHIHHILY e Kopekuuja nonoxaja anara
OMNMILIE HAYHH NOCTABIbAa 00paTKa :
e VYnpaBlbauke jeMHHULIE HYMEPUUKH YNPaB/baHHX
OMHIIE MOCTYNAaK 3ay3HMakha CTAPHE Ta4Ke raoantua
e e e [IpojeKkToBalbe TEXHONOTH|E 32 HYMEPHYKH YIIpaBbaHe
® W3pajM TEXHOJOTHjy M3paje NpejMeTa Ha HYMEPWYKH YMPaBibaHoj Poj ‘ L ymep yop
riaojanuue
rnogaiuiH
® HaBelle KAPAKTEPHCTHKE W NMOAENY HYMEPHUKH YNpaB/baHUX o KapakrepucTuke W nojielia HyMepHUYKH YPaBJbaHuX
T . Gpycunuua Opycunuua
EXHOJIOIH]ja MALIHHCKE 2 ; p
6 ] ® Hape/e KapaKTepHCTHUYHE Tauke HYMEPHUKH YNpaB/baHUX Opycuauna o KapakrepucTHiHe Tauke HyMEPHYKH YIPaB/baHUX
B S - i e HaBe/le KOOPIMHATHU CHCTEMH HyMEPMUKH YNpaBbaHHUX OpyCHIMIA Gpycunnua
%"p::j:’:“;“:*"a“‘"“a”“ T | * oGjacku HaumHe IPOrpPaMHUpatba HYMEPHUKH YNPABLAHUM MALIMHAMA | o  KoOpAMHATHH CHCTEMH HYMEPHHKH YIPABbAHHX
Py 5 ¢ Hagene rnaeHe W nomohue dyHkuHja Opycunuua
® MpHKaKe M 00jacHU CHHTAKCY raBHUX M momMohHUX QyHKuM]ja

BpcTe nporpamuparba




objacHu Nojasy anapma M ONMIIE MOCTYIIAK 34 OTKNAAE AnapmMa « [naene n nomohue gyaxumje
* ONULIE NOCTYNAK OApelMBaa M YHOLWEHa KOPEKLMJE NONOKAJa anata | ¢ Amapmu
¥ ¥NpaB/bayKy |€AHHHLY + Kopekiyja nonoxaja anarta
¢ DNULIE HAYHH NOCTaB/bAA OBpaTKa ¢ VnpaBbauke jeIHHHIE HYMEPHUKH YIIPaBIbaHHX
*  ONHLIC MOCTYMAK 3ay3HMAkba CTAPHE TAYKE fpycunuua
¢ ONHIIE NOCTYMAK CTAPTORAKA NporpaMa . ¢ [IpojeKToBaE TEXHONOTU]E 32 HYMEPHUKH YTIpaB/baHe
*  U2panu TEXHOMOTUY M3pale NpeaMeTa Ha HYMEPUUKH YIPaBbaHOj Gpycunuue
RIGRED 12117

5. YII¥TCTBO 3A JHJAKTHYKO-METOAUYKO OCTBAPUBAIGE ITPOT'PAMA

Ha noueTky cRakor Mofyna Y4eHHKE YIIOZHATH 4 UHIBEBMMA H HCXCAMMA HAacTaBe, OOHOCHO YU€kh4, [UTAHOM Paia i HauWHHMA OLIEHR-HBaba. [Ipeamer ce peannsyje kpo3
BeXkOe ¥ CICUHjaATH30BAHO] YUHOHHLH, KaGHHETY WK LIKONCKO] pagHOHHLH . Oe/berbe ce ACNH Ha Tpyne 0 15 yUeHHKA [PHIHKOM pealuzalije BexOu.

[Npunukom peanuiaumje MOAYNA OCAOHWTHA CE HA NPEA3HARA YUCHHKA W3 TEXHUUKOT UPTAMRA, MAIHHCKAX MATEPHjANA, TEXHAYKE MEXAHUKE, TEXHONOMH]E PYUHE H MALIHHCKE
obpage. pydHe v ManHCKe oOpage, TeXHoNorHje MalHHeKe o0pafe HA KOHBEHUHOHAIHAM MALIHHAMA, MalIWHCKe 00pane Ha KOHBEHUMOHAHUM MawuHama . [Ipobreme
BE3MBATH 38 KOHKPETHY MAlLMHCKY [1PaKCY.

IIpHINKOM peann3audje HACTABE HACTABHHK:

» [Ipunpema norpefHe eneMenTe 3a BexOy

KopHcTH caBpeMeHa HACTABHA CPEACTBA U HACTABHE METOJE

[pumersyje Mepe 3alUTHTE HA paty

KopucTn eTpyuHy nuTepatypy

KopucTu Moaene anata u npuGopa M anat H npuGop

Ouemsyje caMocTanan pajl yUeHUuKa

KopHcTH 31He MIaKaTe U MaHoe

[Iparty pan yueHHKa | yKa3yje My Ha [PELIKE NPy pany

Ouekyje YCBOjEHO 3HAE

H360p meroaa n 0fHKa pana 3a cBAKKM MOAYN oapelyje RACTABHUK Y 3ABUCHOCTH O HACTABHMX CAAPKAJA, CNOCODHOCTH U NOTPeda yHenHKa, MATEPHjANHUX H APYTHX.
ycnosa, KopreTuti BepSante Meroie (MeToa YCMEHOT H3Marama M JHjaloliika MeToaa), METoAe AEMOHCTPALH|€, TEKCTYANTHO-HITYCTPATHBHE METOE, METOAE rpadHUKHX
panoea. [lpennoxeHn oGAHLN pafa cy GPOHTANHY, paf y TPYIH, paj y Napy, HHAABHAYANHH paf.

6. YOIYTCTBQ 3A ®OPMATHBHO H CYMATHBHO OIIElhHBAILE YUYEHHKA

¥V HacTaBH OpHjEHTHCAHO] KA IOCTH3akY UCX0/a TIpaTe ce H BpeAHYjY NpOoLieC HACTABE H yUeka, MOCTHIHyha yueHHKa (MPoAYKTH yyewa) H concTBeHH paa. Hacraennk Tpeba
KOHTHHYHPAHO 12 TPATH HANPSJAK YUSHHKA, KQJU CB OrNea Y HAMUHY Ha KOJM YYECHULIM NAPTHUNITHPA]Y, K4KO NPUKYTULA]Y NOJATKE, KAKO apryMeHTY]Y, CRaTyHpPajy,
moKyMeHTy]y uta. Ja 6w epeaHorarse 6110 o0jeKTHBHC H Y QYHKUN]H yueHa, MOTPeGHO je YCKNaguTH HHBOE HCX0a H HavyHHe OLeHhHBaMmA.

CyMaTHBHO OLEHHBAE j& BpeIHOBake NOCTHIHY A YUeHHKe Ha kpajy cbake peannioeaHe Teme. CyMaTHBHE olieHe ce Jo6Hjajy U3 KOHTPONHUX WK NUCMEHHX panosa,
rpaduuxux panoea, TECTOBA, YCMEHOT HCTIMTHBAMA, CAMOCTANTHNX HITH TPYTHUX PAAOEA YYEHHKA.

¥ dopMaTHBHOM BpeAHOBAKY HACTABHUK Ou Tpebano Aa NPOMOBULIE FPYMHU AUjanor, Ja KOPUCTH NMKTaka Ja 61 redepucac noaatke M3 haukux 1aeja, and 1 a NoMorHe
pa3Boj haukux uagja, Aaje y9eHHLMMA TOBpaTHE HH(opManyje, 4 noepaTHe HH(GopMaurje A00HjeHE 0] YYEHHKA KOPHCTH Aa IPWIAroiH Moay4aeare, oxpadpyje y4eHHke aa
ouebYjy KBanuTeT csor paga. M3Gop HHCTpyMeHTa 3a HOPMATHBHC BPEIHOBAKE 3aBHCH O/ BPCTE aKTHBHOCTH KOja Ce BpeaHYje.



Haszus npeamera: MAIIIMHCKA OBPAJJA HA HYMEPHYKH YIIPAB/bAHUM MAIIMHAMA

1. OCTBAPUBAIbA OBPA30BHO-BACIIMTHOI PAJIA - OBJIMIINA H TPAJAILE
VY raGenama je npvkazaH roaMiumbK (OH/ HacoBa 3a CBaKK 00JIMK paja.

1.1. IPEMA ILJIAHY U ITIPOT'PAMY HACTABE M YUYEIbA'

HACTABA
PASPE]T - IMPAKCA YKYITHO
Teopujeka HacTaBa Bexbe [Mpaktuuna nacraea | Hacraea y 61oky
111 0 0 186 60 0 246
"Vkonuko ce nporpam peanusyje y “lIKoAcKOM cHcTeMy™
1.2. TIPEMA HACTABHOM ILJIAHY U ITIPOTPAMY —1YAJIHO OBPA30BAIBE?
HACTABA
YHEBE YUEHE KPO3
PA3PE]] Teopujcka [pakTHuHa Hacrapay | KPO3 PAJl* PAJT* YKVITHO
Bexbe
HacTaBa HacTaBa Onoky (Hacraga y
610Ky)
111 0 0 0 0 60 186 246

*VKkonuko ce nporpam peanusyje y ckiamy ca 3aKoHOM 0 JIyanHoM 00pazoBamy

* TlotpebHo je na wkona M mocaoaaeall AeTa/bHO UCTUTAHMPA]Y W YTBP/IE MECTO M HAUMH peann3alidje UCX0/a, H YHEeCY HX Y MJ1aH peanu3alfje yuema Kpo3 paj

2. TUJbEBH YUEIbA:

—  OcnocoGbaBame 3a U3pajy AHEBHHKA Pajla NPAKTHYHE HACTABE U MPaB/bEHE H3BELITAja KOHTpPOIE
—  Ocnocobsbasarbe 3a npaBuIHO KopHiuhere Mepe 3aluTHTe Ha paay
— OcnocobsbaBame 3a NPaBUIIHO PYKOBaHke MalllMHaMa, anatimMa, npubopoM u npeaMeTom paaa
—  Cruuame 0AroBOPHOCTH O NMPUMEHH TPOTNMUCAHHX peskuma obpaje

— PasBujarse ocehaja 3a TauHOCT M3pajie paJiHUX MpeMETa NpeMa TEXHHUKOTEXHONIOUIKO] OKYMEHTALH |1
— Cruuarse 0ArOBOPHOCTH 32 H3BPLUABAHE MOCTABJEEHUX 33/1aTaKa Y TEXHUYKOTEXHOIOIKO] AOKYMEHTALU]H

—  Cruuame 0/IroBOPHOCTH 3a NPaBHIHO o/ipkaBarbe M uminhiere MalnHa, anata v npubopa
— Ocnocobsbarabe 3a paj Ha HYMEPHUKH YNPARbaAHUM CTPYTOM
—  OcnocobsbaBame 3a Meper-e H KOHTPOJIMCAhe PajIHUX NpeMeTHMa




3. HA3MB M TPAJAILE MOJIYJIA IPEMETA

HATIOMEHA:

-cTpyr*

-rnopanuua®*

-Opycununa***

Vuenuk obpaljyje canpiaje nporpama (npakru4Ha HacTaBa/yuerbe Kpo3 paj v O10K MpakTHYHE HAacTaBe/yuerba Kpo3 pajl) KOjU ce 0JHOce Ha MaluuHy: cTpyr*, rnoganuua**
unu 6pycunuua*** kojy je nzabpao y apyrom paspeny, y okBHpy On0ka npakTHuHe HacTaBe/yuera Kpo3 paj.

HU3B0OPHA MAIIIMHCKA OBPAJIA HA CTPYT'Y*

Paspen: Tpehn
I:;';l' HA3UB MOJVIIA Tpajare Moj1yJ1a (YaCOBH)
1. Matunncka 06paia Ha HyMepUUKH yripabaHum crpyrom™® 186
2. [Mpouzsoaum paa Il —Hymepuuku ynpaembauu crpyr® 60

N3BOPHA MALIMHCKA OBPAJJA HA I'NVIOJAJHULA **

Paszpen: Tpehn
F:;il' HA3UB MOJVIIA Tpajare Mojyia (vacoBH)
I Maiunncka obpana Ha HyMEpPHUKH yNpabaHoj riofaauun** 186
2 [TpousBoanu paa 1l —Hymepuuku ynpasibana raoganiua** 60

HU3EOPHA MAIIIHMHCKA OBPAJIA HA BPYCHJIUIIA***

Paspen: Tpehn
I;;f' HA3HWB MOIIYJIA Tpajame Moayia (uacoBu)
1. Matuuncka odpaja Ha HyMEPHUKH YIipaBJbaHoj Opycuauun™*** 186
2. [Tpouseoanu paa 1l —Hymepuukn ynpasbana Opycunuua™*** 60




4. HA3HUB MOJYJIA, HCXO/H, TIPENNOPYYEHH CAJIPKAJH / KJbYUYHHU MOJMOBH CAJIPKAJA

HA3HB MOAYJA

UCXOoau
[lo 3aBpuieTky Moayia yueHuk he 6uTH y cTamy aa:

NPEIMOPYYEHH CAJIPKAJH / KIbYYHH
MNOJMOBH CAJIPAKAJA

® IeMOHCTpHpa noctynak o0paje Ha HyMepHUKH YIpaB/baHOM CTPYTY e VYnosHaBame MallMHAa
® Hanuile JHeBHHK NMpaKTHYHE HACTaBe ® PyuyHo nomepame
L KOPHCTH MEpPE 3alUTHTE Ha pany L HU,L[ELIJEIBEIH:G anara
® pyKyje MallldHama, anatuma, npubopoM u npejMeToM paja e [locrasmame o6paTka
® [IpUMEHH NponKcaHe pexkumMe obpane e VYuurasame nporpaMa
Mamuscxa 06pana na ® peluy nocTasibeHe 3aaaTKe npema TEeXHUYKOTEXHOIOLIKO] e Kopekuuja nporpama
HYMEPHYKH YNPAB/bAHUM i iy L e Paj Ha maluMHK
cTpyrom* ®  M3pA/M PALHH NPEMET HA HYMEPHUKH YTPAB/LAHOM CTPYTY Ha OCHOBY | o W3pana pagumux npeamera
TEXHHYKO TEXHOMOILIKE JOKYMCHTALIH)E
M3MEpH M KOHTPOJIKLLE NpurpemMak, odpaiak 1 uspajak
oapean Mepy (no6pa, nopajaHa UM Nola) M3MepeHe MepHe BelTHIHHe Ha
OCHOBY TEXHHKOTCXHOJIOLIKE IlOKyMBHTa].[Hje
® [IONYHABa MEPHY JIMCTY M OLEHYje BAACTHTH pajl
® NpMMEHH NpaBuia oapsKkaBarba M YHiihera MaulMHe, anaTa W npubopa
® Hanwuile /IHEBHHUK NPaKkTHYHE HacTage e M3paja cnoieHHX pajHUX NPEAMETA HA HYMEPHUKH
® KOPHMCTH Mepe 3aliTHTE Ha pajiy YNpaB/baHUM CTPYIom
® pyKyje MalluHama, ajlaTuma, npubopoM 1 NpeMeToM paja
® [IpUMEHH MnpornucaHe pexxume odpaje
® pelld NOocTaB/beHE 3a/JaTKe MpeMa TEXHUUKOTEXHOOLIKO]
MMpoussoauu pax I — JIOKYMEHTALIH]H
HYMEPHYKH YHPAB/bAHH ®  W3pajM pajiHu NpeIMeT Ha HYMEPHYKH YIPAB/LAHOM CTPYry HA OCHOBY
crpyr* TEXHHYKOTEXHONIOIIKE IOKYMEHTalHje
H3MEpH M KOHTPOJIHLLE NpunpemMak, odpasak 1 uspajaax
ozpeau Mepy (100pa, 10opajHa MM JIOWA) U3MEPEHE MepHE BeJIHYHHE Ha
OCHOBY TEXHHKO TEXHOJIOLIKE ﬂOKyMBHTaquE
® TOMYHAaBa MEPHY JINCTY W OLCIbYje BIaCTHTH Paj
® [PUMEHH MpaBWia ojprkasatba U uniihewa MallnHe, anata u npudopa
® JIleMOHCTpHpa noctynak odpaje Ha HyMepHUKH YNpaB/baHoj rJiofanvun | ®  Yro3Hapame MalllkHa
® Hanuile /IHEBHHUK NMpaKkTHYHE HacTage ® PyuHo nomepame
® KOPHCTH Mepe 3alITHTE Ha paay e [lomewasame anara
Mamuncka o6paja Ha - o . .
————————— ® pyKyje MalllUHama, ajlaTuma, npubopoM u NpejMeToM paja e [locraBmare obparka
R ® [IPUMEHH Mporucane pexxume obpaje ' . qurasar'be nporpama
® pellMd NOCTaB/bEHE 3aaTKe MpeMa TEXHUUKOTEXHOIOIKO] e Kopekuuja nporpama

JOKYMEHTALIH]H

Pan na maiuHu
H3pana paanux npeamera




H3pagy pagHN NMpeaMeT Ha HYMEPUYKH YNpaB/baHOj [MIOSAIMLH Ha
OCHOBY TEXHHYMKO TEXHONOLIKE noxymemauuje

H3MEPH H KOHTPOMNLIE [MPHNPEMaK, 00palak B u3pafak

ompenn mepy (noOpa, IOPAIHE MM JIOWA) UIMEPSHE MEPHE BAITUUUHE HA
OCHOBY TEXHHKO TEXHONOLIKE noxymeu‘rauu_ie

NONyEhaBa MepPHY JINCTY H OLEHY) e BIacTHTH Pad

NPUMEHH OPABKIA OAPKaBAELa M uMinfiea MAKuE, anata u npubopa

IIponssonnn pan 1T -
HYMEpPHIKH YNPaB/Lana
raojaaHna**

HAMMIIE JHEBHUK NPAKTHYHE HACTABE
KOPHMCTH Mepe 3alUTHTE Ha pamy

pYKyje MalliiHaMa, araTuma, NpUGopoM H MPeaMETOM pana

NPHMEHH MPOTNHCAHE pexximMe ofpane

PELUH NOCTARTLEHE IAAATKE NPEMA TEXHUUKOTEXHONOWIKY
JOKYMEHTaUujH

H3PagW paaHH NpeaMeT Ha HYMEPHYKH YIPAB/bAHO] MOAATHUH Ha
OCHOBY TEXHHUYKOTEXHOMOLIKE JOKYMEHTaLHje

H3MEPH M KOHTPONMILE MPHNpeMaKk, ofpajak H u3pajaK

onpenn mMepy (nofpa, IOPAAHA HIH JIOLIA) H3MEPEHE MEPHE BEITMHHHE Ha
OCHOBY TEXHHKO TEXHONOLIKE AOKYMEHTALIHje

NONYHaBa MEPHY JINCTY U OLIEHbYje BIACTHTH pag

NPUMEHIW MPABKIA OApKaBarba M uMiliewa Mauee, anata u npubopa

¢ MHzpana enoxenux pafHUX NpeiMeTa Ha HYMEpUUKH
YOPAR/BAHY] TTIOLAMHLH

Mawrmacka oGpana Ha
HYMEpPHIKH YNPaBLaHOj
Opyenmnup***

JeMOHCTpHpa NocTynak obpane Ha HyMepHukH YNpaBbaHo] 6pycHITHLM
HANMLILE AHEBHUK NPAKTHYHE HACTABE

KOPHCTH Mepe 3allTHTE Ha pafy

pyKyje MalliiHama, anaTuMa, NpUoopOM H TIPEAMETOM paja

NPHMEHH MPONHCcane pexnime obpaae

PELIH NOCTAR/LEHE 3a0ATKE NPEMA TeXHWYKOTEXHOTOLIKO]
JOKYMEHTaUujH

M3pany pajHy NpeaMeT Ha HYMEPHUKY YIPaB/baHej Spycuiniy Ha
OCHOBY TEXHHUKOTEXHOMOIIKE JOKYMEHTaLje

M3MEPH H KOHTPOIHLIE PHNpeMaK, o0panak H H3pajak

onpenn mMepy (nofpa, IOPAAHA HIH JIOLIA) H3MEPEHE MEPHE BEITMHHHE Ha
OCHOBY TEXHHKO TEXHONOLIKE AOKYMEHTALIHj€

TNOTYEbABA MEPHY JIHCTY U OLEEYj€ BIACTHTH pag

NPAMEHH MpaBHIa odpkasarea 1 yMhewa Mawure, anata u npubopa

YNMo3HaBaKe MALHHA
PyuHo nomepatbe
Tlopewiapame anata
IlocTap/bame 0OpaTka
Yuurapawe nporpama
Kopexumja nporpama

Pan Ha MawuHM

Hzpana papHux npeamera

IIponssonnn pan 1T -
HYMEpPHIKH YNPaB/Lana
Opycunuua*#**

HANKLIE AHEBHWK NPAKTHYHE HACTARE
KOPUCTU Mepe 3allTUTe Ha pany

pYKyje MallliHaMa, anaTiMa, nputopoM H NMpeaMEToM paja
NpUMEHH IPOMHCAHE peXxHmMe ofpafe

H2pana criokeHux paaHuX MpeaMeTa Ha HYMEpPHYKH
YIPaBJbaHo] OpycHITHLK




® peLIH NOCTAaB/beHE 2aJaTKE IPeMa TEXHNYKOTEXHOMOLWKO]
JOKYMEHTAlLHjH

® M3paid pagHH MpeaMeT HA HYMEPHYKY YIPaB/baHo] OPYCHITHLH Ha
OCHOBY TEXHHUKOTEXHONOLIKE AOKYMEHTalllje
H3MEPH W KOHTPONHMLIE MPHNpeMak, obpanak U uspagak
oapean mepy (ao6pa, aopagHa MM NOLIA) H3MEPEHE MEPHE Be/lYHHE Ha
OCHOBY TEXHHKO TEXHONOUIKE AOKYMEHTALH]e
NONYH-aBa MEPHY JIHCTY H OLeH:Yje BIacTHTH Pan
NpPUMENH MpaBuna odpkasarea U YHwhewa MauHe, anata u npubopa

5. YIIVTCTBO 3A THIAKTHYKO-METOAWYKO OCTBAPUBAIGE ITPOTPAMA

Ha noueTky cBaKor MOAYNa Y4EHNKE YIO3HATH CA UHIBEBHMA H HCXOAHMA HACTABE, OAHOCHO YUeHa, [UTAHOM Paja i HAYHHHMA OLICHHBARA.

TpeomeT ce peannsyje KPO3 MPAKTHHHY HACTARY ¥ WIKOICKO] PAOHOHHLM, NPOHIBROAHOM NeroHy. [TpHIHKOM OCTBapHBaKKA MPOrpaMa oJe/beie Ce AeTH Ha rpyne 1o 10
YUeHHKa,

¥ Toky peanusaluje MOOyAa OCIOHWTH C€ Ha TIPEA3HARA YUCHHKA W3 TEXHUYKOT LIPTatha, MALIHHCKUX MaTepHjana, TEXHHYKE MEXAHHKE, TEXHONOTHE PyUHE 1 MallHHCKE
obpane, pyuHe 1 MamnHCKe cOpaae, TeXHOMOTH]E MALTHHCKE 00Pane HA KOHBEHLMOHATHAM MAILMHAMA, MAIIWMHCKE O0PANE HA KOHBEHUMOHATHHM MALIWHAMA.

HacTaBHHK KOPHCTH CaBpEMEHa HACTABHA CPEACTBA H HACTABHE METCIE, TPHMEHYje MEPE 3aLUTHTE Ha paLy, KOPHCTH CTPYYHY JIMTEPATYPY, AEMOHCTPHPA Pal ca MepHHM
WHCTPYMEHTUMa, 00jallmhaBa MOCTYNak Meperha H KOHTPONHCARA, OLIEHYje CAMOCTANAH pal YYeHUKa, TEMOHCTPUPA pall Ha MAILWHY U pagHOM MecTy, objallithaga NOCTYNak
obpane ne¢HHUCAH TEXHONOIWIKAM TNOCTYTIKOM, NPATH Paj YUCHWKA HA PAAHOM MECTY M YKA3Yje MY HA PeLIKe IPH pany, npunpeMa notpedHe enemenTe 2a sexdy (Malmmy,
TIpUIIpEMaKk, anat, npubop U NOTpeGHY TeXHHYKO TEXHOMOWKY ACKYMEHTALH]Y).

Pagne 3anaTke Be3WBATH 33 KOHKPETHY MALTHHCKY TIPAKCY.

Hz36o0p MeToma H obnHKa paga 3a ¢cBakH MOy oapebyje HACTABHHK ¥ 3ABUCHOCTH O HACTABHHX CaIpikaja, cioco0HOCTH M notpeda yueHHKa, MaTepHjanHuX | IpYTrux
yenoea. Kopuetutd BepGante MeTofe (MeToaa YCMEHOT H3Narakbha H JHjANOLIKA METOAA), METOAE AEMOHCTpaLIM]e, TeKCTYANHO-HIYCTPATHRHE METO/E, METOAE NPCjeKTHHX
sanataxa. [Tpennoxeny obnuim pasa ¢y GppoOHTATHM, Pad Y TPYIM, pan y Napy, HHAUBWAYAIHH PAA.

YxouKo ce Mporpam peajansyje y ckaaay ca 3akoHoM o gyasHoM ofpazoBamy notpeSHO je Aa WKONa K NoCN0AaBall AeTa/bHO HCIUTAHUPajy B YTBPAE MECTO H HauyHH
peanusalije MCXOaa, H YHeCY HX Y TUTaH peanusaliyje yuera Kpo3 paf. Ipenopyka je Aa ce yUuere Kpo3 paa peanusyje IPUMEHOM CaBpeMeHe pauyHapeke onpeMe H
OAroBapajyiMx KOMNjYTEPCKHUX OPOTPaMa.

6. YIIYTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEIbHBAIGE YYEHHKA

Y HACTABH OPHjEHTHCAHO] Ka AOCTH3AELY HCXO0AA NMPATE ¢& W BPEAHY)Y NMPOLEC HACTABE U Yu€H:4, NOCTHrHyha yyennka (NponykTy yuewa) u concTeedd paj. Hacraenuk tpeda
KOHTHHYHPAHO A3 NPATH HanpeJaK YUeHHKa, KOjH ¢e orneja y HaudHy Ha KOjH YYEeHHUH NapTHUMNKUPE]y, Kake NPHKYTUbA]Y MOAATKE, KAKO apryMeHTYjy, eBanynpajy,
JAokyMeHTYjy UTA. [la 61 BpeaHoBatbe 6MN0 0BjeKTHBHC H ¥ DYHKUMjH Yuetba, MOTPeBHO je YCKNaAUTH HUBOE HCXOAA U HAUHHE OLeHMBALA.

CyMaTHBHE OLEIHBAILE j© BpeJHOBaE NocTHrHY A y4eHHKa Ha Kpajy chake pealusosaHe Teme. CyMaTrBHE oueHe ce foGHjajy M3 KOHTPOIHKX KT INCMEHHX pafoBa,
nnaHa Mepetba (MEPHHX JIUCTH), AHEBHMKA Paja, TECTOBA, YCMEHOT HCIIUTHBAEA, CAMOCTAIHUX HIIH PPYTHHX pafoBa yyeHHKa,

¥V ¢opMaTHBHOM BpeaHOBaKY HacTaBHMK G Tpebano Aa NPOMOBMLLE MPYNHH AWjancr, Aa KOPHCTH MHTakba Aa 61 reHeprcao nojatke H3 faukux Waeja, amd W Aa NOMOTHe
pa3Boj ha4kux Hagja, Aaje y9eHHUHMa N0BpaTHE HH(popMaLyje, 4 noeppaTHe HH(opMaurje A001jeHe ol y4eHHKA KOPUCTH Aa NPWIaroiH rnoay4asarse, oxpadpyje y4eHnke aa
ouetbYjy KBanHTeT cBor paxa. H3Gop HHCTpyMeHTa 3a $OpMaTHBHC BPEAHOBAE 3aBUCH Ol BPCTE aKTHBHOCTH KOja e BpeaHyje.

VKOMHKO ce IIPOrpaM peainsyje y craany ¢a JakoHoM 0 AyANHOM 00pa3oBAEY HACTABHUK /HHCTPYKTOP NPOBEPARA A2 NH jé NOCAOAABAL HIBPLIHQ NMPOLEHY PU3HKA HA
PaJHOM MECTY Ha KOME paie MJadi 1 a 1M je H3seo yeoaHy ofyky Mnaaux o GesbeaHOCTH H 3apaB/by Ha pany.




Hazus npeamera: [IPEAY3ETHHULITBO

1. OCTBAPHBAIBLE OBPA30BHO-BACIIMTHOI' PAJIA — OBJIMIIH U TPAJAIGE

PA3PE/L:

Teopujcka HacTapa

Bexbe

[TpakTHuHa HacTaBa

Hacraga y Gioky YkynHo

I

0

62

0

0 62

2. IUJbEBH YUEIbA:

= Passujame MOCIOBHHX H NMPEeay3€THHYKHX 3HaHa, BEUWITHHA H NOHalLlaHa

— Pazeujame npeayseTHUUKUX BPEAHOCTH U CIOCOOHOCTH Ja ce Npeno3Hajy npeayseTHiuke MOryhHOCTH y JIOKAIHOj CPeIMHM | Aefyje Y CKIady ca THM.
- PazBujame nocnoBHOr U Npeay3eTHHYKOT HAUMHA MHULIBEHA

~ PasBHjarbe CBECTH O CONCTBEHUM 3HAIBHMA H CMOCOGHOCTHMA H 1a/boj NpodecHOHATHO] OpjeHTaLIHjH

- Ocnocod/baBatbe 3a AaKTHBHO TpaKewe rnocia [3anomn,a3au,c H camo3anomfbaname)

- Ocnocobsapare 3a U3paay je/IHOCTABHOT NJIaHa NMocHoBamba Mane Gpupme

-  MynTHARCUMNIIMHAPHH NPUCTYN W OPHjEHTALIH]a Ha MPAKCy
- PazBujarbe OCHOBE 32 KOHTHHYHPAHO YYeHsE
- Pa3Bujare oaroBopHoOr oHOCA MpeMa OUyBamy NMPHPOJAHUX pecypca U eKOJIOUIKE PABHOTEKE

3. TEME, HCXO/I4, IPENNIOPYYEHHU CAJIPKAJHA U KJbYYHH ITOJMOBH CAJPKAJA

Pazpen: Ipen

loauumen dona uacora: Bexbe: 62 uaca;

TEMA

HCXOIH
Ilo 3aBpuieTky Teme yueHuk he OuTH y cramy na:

MPENOPYYEHHU CAJIP/KAJH / KJbYUHH NOJMOBHU
CAJIPIKAJA

Mpeny3erunmreo 1
npeay3eTHHK

3ajeAHULM

e HaBe/e aleKBajJTHE NPUMEpe NPeay3eTHHIITRA W3 TOKATHOr OKpyxkersa | @ [lojam, pa3Boj 1 3Hauaj Npey3eTHULLTBA

® HaBe/le KAPAKTEPUCTHKE Npeay3eTHHKa

e o0jacHu 3Ha4aj MOTHBALIMOHKX (haKTOpa y Npeay3eTHHIITBY

® JIOBEJIE Y OJIHOC MOjMOBE HHOBATHBHHOCT, MPEAY3HM/BHBOCT H
I1PELY3eTHULLITBO

® [peno3Ha pasMYHTE HAYKHE OTMOYHH:AA MOCA Y JIOKAJIHO]

e [Ipodmi 1 KapaKTepUCTHKE YCNELIHOr [pey3eTHUKA

e MoTHBH npey3eTHHKA

e TexHuke ¥ KpuTepHjyMH 3a yTephuBaibe npepy3eTHHUKHX
IpeInCIo3HLM]a

Pazpujame n nponena
NMOCJOBHHX Heja,
MapKeTHHT IJ1aH

® [IpUMEHH KpeaTHBHE TeXHHKe M300pa, cesieKlirje U BpeHOBabha
MOCNOBHUX HAEja

® [penosHa cajpiaj U 3Hauaj OM3HWC niaHa

e ucrpaxu mehycoGHo nenoBatbe pakTopa KOjH yTHUY Ha TpskuluTe: LeHa, | ® SWOT ananusa
MPOM3BO/L, MECTO, MPOMOLIMjA U JIMYHOCT

e Tparame 3a NOCIIOBHIM HAgjaMa

e [IpoueHa nocnoBHUX MOryRhHOCTH 3a HOBH MOCIOBHH
Moyxear




MPHKYITH W aHAIKW31pa HHGbOPMaLIje O TPKULITY K Pa3Byja
UHAUBKAYATHY MAPKETHHE CTPATErH]Y

pa3BHje camMency3name ¥ CipoBoljeiby TEPEHCKHX HCIIHTHBaA
CAMOCTAITHO M3PaQy MapKETHMHT TUTAHA Y NpunpemMu GU3HUC nnaHa
(IPE3EHTY]e MAPKETHHT NNAH KAG JE0 CONCTREHOr GM3HMC nnaHa

CTpyKkTypa GH3HHMC (1aHa ¥ MapPKETHHT [N1AHA Ka0 Beroror
aena

EnemenTtH mapketar mMukca (5T1) — (mpowseon/yenyra,
UeHa, KAHANH AHCTPUOYLIHje, NPOMOLKja, THYHOCT)

Pag Ha TepeHY-HCTPAXKHBARE TPKHLLITA

[peseHTaunja MapKeTHHr (N1aHa 3a onabpany OHIHHUC Haejy

Yopaenrame 0
opramHzanuja,
OpABHH OKBHD 34
OCHHEAIE H
PYHKUNOHHCAK
MEMATHOCTH

HABEMIE OCOBUHE YCNELIHOr MEHALepa

06jaCHH OCHOBE MEHALMEHTA YONYTa/IPOM3BOALE

0GjacHH Ha jeOHOCTABHOM NPHMEPY NMOjaM H BPCTE TPOIUKOBA, LIEHY
KOLITAMA W UHBECTULIH]E

U3pauyHa Npar peHTaGMAHOCTH HA jJeIHOCTABHOM TIPUMEDY

00jacHH 3HaYa] MPOW3BO/AHOr MTAHA H H3Paau NPOH3BOAHH TAaH 38
cOncTBeHy OM3HKC HAe]y Y HAjjenHocTaBHM]jeM 0BITHKY {(CaMOCTATHO WK
¥3 momofi HacTaBHHUKA)

yenha 3na4a) naHupara 1 opabupa JByAcKHX pecypea 3a morpebe
opraHuzalfje

KOPHCTH raHTOrpaM

oGjacHu 3Ha4a] HHGOPMALMOHNX TEXHOIOIH]A 33 CABPEMEHD NOCIOBAE
CXBATH BAXKHOCT HeTIpeKUAHOT MHOBHPAKA NPOH3BOAA UM YCNyra
H3abepe HAjMOBOMLHH|Y OPraHH3aAlHOHY H NPABHY GOpMY NMPHBPEIHE
AKTHBHOCTH

U3paW W NpezeHTyje OpraHU3aLMOHU [LTaH 33 COTICTBeHY GH3HUC UAEY
CAMOCTANIHO CAaYWHH WK MONYHH OCHOBHY MOCJOBHY AOKYMEHTALM]Y

MenaumenT dyukiMje (ITAHHPARE, OPTAHUZOBARE,
soberbe M xoHTpONa)

[TojaM ® BpeTE TPOLWIKOBA, LIGHA KOLITARA
Hupectunuje

I[TpenoMHa Tauka peHTAOUITHOCTH

MeHauMeHT NPOU3BOAE -YIIPABBAE TPOH3BOAHHM
MPOLECOM/YCITYTOM

Ynpaelpame bYACKHM pecypcHMa

Ynpaebare BpeMEHOM

HmxewepuHr BpeaHOCTH

Hndropmanpone TeXHONOrHje ¥ MOCNOBARY

IIpapHH acnekT nokpeTama GU3HUCA

ExoHoMuja nocrobama,
(HHAHCHCKH ILIAH

cacrapu GHIaHC CTama Ha HajjedHOCTAaBHHjEM PHMEpY

CacTaBH GHNAHC yoreXa W YTBPOM [TOCTOBHH PE3YNTAT Ha
HajjeIHOCTABHH|eM NIPUMEDY

HAMPaBH padiHKY W3Melly MPHXOOA W pacxoda ¢ jefHe cTpaHe M PHHBA
W OTHBA HOBLIA ¢a APYTe CTPaHe

HA HAjjeNHOCTABHHjeM IPHMEpPY

Hagene Moryhe HavHHe dUHAaHCHpalba CONICTREHE DENAaTHOCTH

¢¢ HHQopMHLIC ¥ oarosapajyiuM HHCTHTYLIHjaMa O CBHM PEeBaHTHHM
MHTAHMMA O] 3HAUAJA 34 NOKpeTawke Gu3nnuca

HAaeHTHDHKY]e HAYHHE 33 OAPKABALe TUKBHAHOCTH ¥ NMOCIOBAILY
npenyzeha

€acTaBK (PUHAHCH]CKH MNNAH 33 CONCTBEHY OHIHHMC HAE]Y CAMOCTAITHO
UM y3 nomoh HacTaBHIKa

npeseHTyje bUHaHCH]ckU MLTAH 3a cBOjy GUIHUC uaejy

Bunauxc crana

Bunaxc ycnexa

Bunanc Tokoba roToBHHe (cash flow)

H3eopy unancHpama

HHcTHTYUMje U HHGpacTpyKTYpa 3a NMOAPLIKY
OpPEAy3ETHULITBY

[Tpunpema n npezeHTaunja PHHAHCH]CKOT TIaHa

YyeHnUKH NpojeKT-
Ope3eHTAlHja TOCAOBHOT
JIAHA

CaMOCTANTHO MITH y3 nomoh HacTapHKKa aa nosexce cee ypaheHe nenoee
OH3HHC MNaHa

I/Ispana HEJIOBHTOr 6H3HHC TNaHa 33 CONCTBEHY 6H3HHC
uaejy




® 3paay KoHavaH (jegHocTaead) OH3HMC MaH 3a COMNCTBeHY OH3HMC » [IlpeseHTaunja NojeAHHAYHAX/TPYMHUL OU3HKC [LUTAHOBA H
uaejy OHCKYCHja

® [pezeHTyje OM3HHC MJaH Y OKBHPY jaBHOr Yaca W3 peaMeTa
npeny3eTHUILTBO

4. YIIYTCTBO 3A JHAAKTHUYKO-METOMHUYKO OCTBAPHBAIBE ITPOTPAMA

Ha noyeTky cBake TemMe YUEHHKe YIO3HATH ¢a LWBEBHMA W HCXOAMMA, NNAHOM pajia W HAUWHKMA oliekHBaa. [IpeaMeT ce peanuzyje kpo3 pexkbe y yUHOHUIIH/KaOUHETY.
TMpunukoM OCTBAPHBAMA NPOTPaMa ONe/BEHE ¢e JenH Ha rpyne ac 15 yeenuka. Tpenopydenn 6poj uacosa no Temama je cnenehu:

IlpenyseTHUINTEO H Npeay3eTHUK 6 vacoBa BexOH

Pazpujare M npolieHa NOCNCBHUX HAEjA, MApKeTHHE iaH 12 qacosa BexéH

‘Ynpaepame 0 opradnzaudja 24 wacoea pexkbu

ExonoMuja nocnosaba 12 uacosa semdn

YueHHUKH NpojeKT-npe3eHTaurja nocnosHer naasa § aacosa semdn

TpuaukoM peanusanmje TeMa OCROHHTH C& Ha NPEA3HARA YUEHHKA U3 NPAKTHYHE HACTABE.
Ilpenopyke 3a pealH3AIM[Y HacTage

IpeayieTHAITEO B Npexy3eTHHK: JATH NPUMep YCNEIWHOr NPEAY3eTHAKA WK NO3BATH HA HMAC rOCTa — NPEAY3ETHHKA KOjHU OU roBOPHO YYEHULIMMA O CBOjUM
HCKYCTBHMA HIIH TIOCETA YCIIELIHOM NPEny3€THHKY.

PaspHjame H NponeHa NocaoBHAX HAeja, MapKeThHr miaaH: KopueTuty onyjy uaeja u soljeHe JHckycHje fa ce yueHHLHMa NOMOTHE Y KPEaTHBHOM CMHLIbaY GHIHHC
uaeja u onabupy HajnoeobHWjE. [IpenapyuuTH yueRHIlUMa 1a GH3HKC Waeje Tpaxe ¥ OKBUPY CBOT MOAPYYja pana amy He HHCHCTUPATH Ha TOMe. YUeHHIM Ce leNna Ha rpyne
OKYTI/bEHE OKO jeHe TTOCITOBHE HAgje ¥ KojUMa oCTajy 40 Kpaja. [pyne yueHHKa OKYIJbEHE OKO jeJHE MOCNCBHE Hgje BPLIe HCTPAXKHBAE TPXKHLITA MO HACTABHHKOBHM
ynyTeTBUMa. Tloie bHO je opraHH30BaTH NoceTy Manum npenysefinma rae fie ce yueHHUY HHGoOpMUCATH O HAUKHY AeMCBaka U oMeTaHka Tor npeaysehia Ha TKHIITY.
¥npapsan-e H oprannsannja:

TIpenopyyeHe cagpiaje No TeMaMa YUCHHK CaBAaflapa Ha jeJHOCTABHHM NMPHMepHMa y3 momoh HacTaBHMKa.

EKOHOMHja H0C/IOBAKA, PHHACHJCKH ILJIAH:
Kopuetut dopmynap 3a 6usHuc m1aH Hanuonanne cny:xGe 3anolybasamka. KOpHCTHTH HajjegHocTaBHHje TaGene 3a H3pany OMnaHca cTama, GHIaHca yenexa u Oumadca
HoB4aHHX TokoBa. O6pafuTH caap:kaj Ha HajjeTHOCTABHHjUM IPUMEPUMA U3 Npakce

YU¢HHUKH NPOjeKT-NPE3¢HTALH|A MOCI0BHOT IUIAHAS
TNMozBaTyl Ha jaBHY Yac YCMELIHOr Npefy3eTHUKA, NPeACTABHHKE [IKONe, NOKATHe caMoynpake U GaHaka 3a MPOLIEHY PEANTHOCTH H MHOBATUBHOCTH GU3HUC TnaHa. [pema
MoTryRHOCTH HarpaguTH Hajdosbe pagoBe. ¥ Npe3eHTalUM]jH KOPHCTHTH CBa PAcMONCHMHEA CPSACTEA 3a BH3YaNN3auHjy a noceGHO nMpeleHTauMjy y power point —y.

Hsbop meroza n obnnka pajga 3a cBaky Temy oapeljyje HACTABHHK ¥y 3aBHCHOCTH O/ HACTABHHX CAAPIKAjA, CnocofHOCTH M noTpeda y1eHuKa, MATEPHJATHUX B JIPYTHX YCIOBA.
KopuctuTu sepbanne metone (METOa YCMEHOT H1araiba M AWjafollKa MeTOa), METoAE AeMOHCTPalH]je, TEKCTYaNHO-HIYCTPATHBHE METOAE, MeToAe rpathHyKHX pajcsa.
INMpennoxenn o6nKLH pafa cy GpoHTaANHU, pas y CPYNH, pad y Napy, HHAUBHAYANHH pajl.

JlaBaTy yryTeTaRa y4eHWLMMA TAE M KAKO Aa nohy Ao Heonxoauux vapopmauuja. Kopuetntu cajToBe 3a Npukynybame HHOOopManuja (Www.apr.gov.rs. , Www.sme.gov.rs. u
Apyry).

OcHoBHA NoCA0BHA AokyMeHTanWja: CV, MonBa, xanba, U3BeLlTa), 3aNHCHUK. ..



TMoceTa conujanHuM NapTHepUMa Ha NOKATHOM HUBOY (omiuTuHa, hHnHjane HanuoHante cnyxfe 3a sanolusbasatse, Peruonannte areHupuje 3a passoj Manux H CpelmbHx
npenyzehia v ca.)

5. YIYTCTBO 3A POPMATHBHO H CYMATHBHO OLEILHBAILE YYEHHKA

¥ HacTaBH OpHjEHTHCAHO] Ka JOCTH3aky HCXOOA NpaTe ce ¥ BPeOHy|y NpoLec HACTABE K yueHsd, mocTHrHylia yueHHKa (MponyKTH y4erba) M concTBedH pad. HacrasHuk Tpeba
KOHTHHYHPAHO Ja NpaTH HanpeJak Y4eHHKA, KOjH ce Orfea y HauuHY Ha KOJHM YYCHHLHW NapTHUHIKPA]Y, Kako NPHKYIUBA]Y MOAATKE, KAKO apryMEHTYjy, esanynpajy,
aoxymentyjy ura. Jla 6u BpeaHoBame 610 00jeKTHBHO ¥ ¥ (hyHKUMjH yUuetba, MOTPEBHO je YCKNANMTY HUBOE HCXOAA W HAUHHE OLIEHHBALA.

CyMaTHBHE OLUEHHBAKE |€ BPeAHOBa:E MOCTHIHy A y9eHHKa Ha kpajy cBake peann3oBaHe TeMme. CyMmarugHe cueHe ce Ao0Hjajy N3 KOHTPONHHUX WM NUCMEHHX pajoBa,
rpadMuKHX panoea, TECTOBA, YEMEHOT HCIUTHBAA, CAMOCTANHUX MU FPYIHUX PafoBa YYeHHKA.

Y ¢$opMaTHBHOM BpEAHOBaILY HACTABHWK BH TPEbANO 1A NPOMOBUILE CPYIHH AWJANCT, A3 KOPUCTH NHTaka A4 6M resepucac nogatke us Haukux uagja, and 1 na nomMorae
pa3Boj ha4kux Hagja, Aaje y9eHHUHMa N0BpaTHE HH(popMaLyje, 4 noeppaTHe HH(opMaurje A001jeHe ol y4eHHKA KOPUCTH Aa NPWIaroiH rnoay4asarse, oxpadpyje y4eHnke aa
olekbYjy KBaIKTET cBor paga. H3Gop HHCTpYMeHTa 3a HOpMATHBHC BPEIHOBAH:E 3aBHCH O]] BPCTe aKTHBHOCTH Koja ce BpelHyje.



b: U3BOPHH ITPOI'PAMU

Hazus npeamera: IMBEILE Y NENTYAHHUM KAJTYITHMA *

1. OCTBAPHBAILE OBPA30BHO-BACIIHTHOI' PAJTA — OBJIMIIHA U TPAJAILE

PA3PEJL: Teopujcka nacrapa BexcGe [MpaxTHuHa HacTaBa Hacraea y Gnoky YkynHo
I 35 0 0 0 35
111 31 0 0 0 31

2. HTHJbEBH YUEIbA:

- CrHuambe OCHOBHHX 3HAHa O TEXHOJIOIHjH W3PAJE NPEAMETA JIMBEHEM
- Cruuaibe 3Hatba 0 MOCTYILMMA U3pajie NelYanuxX Kaayna v jesrapa

- Cruuaime 3Hamba O MPUIIPEMH KayNa 3a JIHBee

- CrHuate 3Haa 0 NOCTYIIKY W3/IHBAbA METANIA Y NeLIYaHe Kalyne

3. TEME, HCXOJH, IPENNOPYYEHH CAAPXKAJHA U K/IbYYHH ITIOJMOBH CAJIPKAJA

Paspen: dpyru (Tpehu)

[Noauwmsy onp wacora: Teopuja: 35 (31) wacopa;

TEMA

HCXoau
Ilo 3aBpuieTky Teme yueHUK he OuTH y cramy na:

MPENOPYYEHHU CAJIP/KAJH / KJbYUYHH OJMOBHU
CAJIPKAJA

H je3rapa

» ofjacHM €eKOHOMCKH 3Hauaj u3paje oJJIMBaKa

* Hapeje M 00jaCHH TEXHOMOMIKK MOCTYTNAK H3paje O/THBaKa

* Hape/e KAPaKTEPHCTHKE CMELIE KalynapcKor necka U 00jcHM
MpUIpeMy Kajynapekor rnecka

* HaBe/e KAPAKTEPHUCTHKE CMellle MecKa 3a je3rpa u objacHu HauuH
npUnpeme necka 3a jesrpa

* OMUIlie TEXHOJIOLIKK TOCTYMAK H3pajie je3rpa

Hspana NemYanux Kaayna *  OMNHUIE TEXHOJOIKH NOCTYMNaK HU3paac Kanyna

* OMNMILIE TEXHOOLKH MOCTYMaK W3paae Kalyna cioxkeHnux obauka
O/ITMBKA

*  OMHILE TEXHOMOLIKH MOCTYMAK W3paje Kamyna ca yHYTPaLlboM
UIYT/BUHOM

* OMNMILIE TEXHONOLIKH NOCTYNAK W3paje Kalyna LecTaperhem

®  OMHILE TEXHOIOWIKH MOCTYNAaK MalIMHCKOT KajlynoBarba

* HaBejM MalinHe U ypehaje koje ce kopucTe NpH W3paaK NelYaHrUX
KaJyna M jesrpa

TEXHOJIOUIKH MOCTYMAK JIMBEHHA

MOCTYMAK U3pajie OAIUBKA

KaynapckH necak

MpUrpeMa KanynapeKor necka

necax 3a jesrpa

npunpema rnecka 3a jesrpa

TEXHOJIOWIKH MOCTYNAK U3paje jezrpa

TEXHOJIOUIKH MOCTYMAK M3pajie Kanyna

JIMYHA 3a1UTUTA Ha Py NPH M3paM NelYaHuX Kamyna u
jesrapa




*  OnuULIE HALIKH PYHKLMOHWUCAA MALIHHA M ypehaja npu nipanu
TIeLIYaHKX KaTyna M jesrapa

* HaBele Mepe 3alITHTE Ha pady NPH NOCN0BYMa H3paje NEYaHHx
Kanyna M jearapa

*  ONMIIE TEXHONOWIKM MOCTYIAK YAAraH:E je3rpa Y Kamyn

» Hapeae notpebaH anar v npubep notpeBaH 3a ynarame jesrapa y

Kanyn M3pana yJaUBHOT CUCTEMA

OMUILE TEXHONOLWKH MOCTYIAK CKNAMAtba Kanyra NMYHA 3aLITHTE HA pagy NpPH MPHIPEMAtyY Kanyna 3a

nasene notpeban anat 1 nputop norpebaH 3a CKNanawe Kamyna NHBEHE

onuiIe TEXHONOIIKK MOCTYNAK H3paaa YIUBHOL cHCTeMa

Hasene noTpebaH anat u npubep noTpebaH 3a H3paAy YAUBHOD

CHCTEMA

* HaBeOW MaliMHe K ypelaje Koje ce KOPUCTE NPH W3PAOH NeLIYaHHHK
Kamymna  jearpa

* onuue HAKUH GYHKIMOHMCAKA MalIWHA H Ypehaja npu H3paau
TeIUYAHNX Kanyla o jesrapa

* HaBele Mepe 3alUTUTE Ha pady NpH NOCAOBUMA U3pPaJe YAUBHOT
CHCTEMA

YRAramse je3rpa y kamyn
CKITaName Kamyna

IIpunpema kanyna 3a
JIHBECH:E

* OMMIIE TEXHONOIMKH MOCTYNAK TOM/bERHhA H IHBAKA JHBA * TOMJbEHE H HTHBAKE THBA

*  HaBeje 3aspiIHy 0dpasy MAMHBEHOr OANKMAKA s 3a8piuxa o0pasa OAAMBAK

* HaBeIH MallHHe, ypehaje v onpeMy Koja ce KOPHCTE OPH NMTHBAELY * JIMYHA 3aLUTHTA HA paly
MeTana y neuyaHe Kanyne

* onuue HaWKH GYHKIMOHNCARE MAWKHA, Ypehaja u anpeme npu
MIINBakbY META/A Y NEINYAHE KAMyTIe

* TPEno3Ha NOCTYIKE MallIHHCKe o6paje pe3atbeM NIPH 3aBPLUIHO)]
obpaay 04MBKa

* HaBele Mepe 3alUTHTE Ha paiy NPH NOCI0BHMA JHBSH:A Y NElNaHHM
KalynuMa

HsinnBame meTana y
neliYaHe KAIy¥ie

4, YII¥TCTBO 3A JHAAKTHUKO-METOIHYKO OCTBAPHBAILE ITIPOTPAMA
Ha mouerky cBake Teme y4€HHMKE YIOIHATH ¢4 LIUEEBMMA W HCXOAMMA, MUIAHOM PAa H HAMHHWMA OLEH:HBARA. [Ipeamer ce peannsyje Kpo3 TECPHjCKY HACTARY ¥
YYHOHHLIH/ KabHHETY.
[Ipenopyvenu 6poj uacoBa Mo TeMama je cnefelin:
» 3paga newMaHux Kamymna u jesrapa (20/18 uacosa)
+ Jlpunpema kanymna 3a nusewe (8/7 qyacopa)
¢ Hanmpame metana y nemuade kanyne (7/6 uacosa)

TpUAKKOM PEANH3ALM]E TEMA OCIOHHTH C8 HA NPEAIHARA YUEHNKA U3 MALIMHCKMX MATEPH]ANA H MALIMHCKUX EIEMEHATA.
[Ipenopyxe 3a peanuzatiijy HacTape:



KopHcTu cTpyuHy THTepaTypy

KoprcTh caBpeMeHa HacTaBHa CPeACTBa

TTpaTH HanpeaoBarbe yYeHHKa Y CTHLAIGY 3Hama
Ouemwyje yueHuka

" & & 9

Hzbop MeTona v o6nuka pafia 3a cBaky TeMy ofpehyje HACTABHHX Y 3aBUCHOCTH 0/] HACTABHHMX cajpiaja, cnocoSHOCTH H noTpeba yueHHKa, MaTEpHjanHHX W APYTHX YcloBa.
Kopuctutn Bepbane MeToae (METOAA YCMEHOT WITAraa U AMJATONIKA METONA), METONE AEMOHCTPALM]E, TEKCTYANHO-WIYCTPATHBHE METOAE, METONE rpadiHuKHX PASIOBA.
Tpennoxeny obnuL pana cy GpeHTANHH, pal y CPYIH, pajl y napy, HHOMBHAYATHH pall.

5. YIIVICTBO 3A ©@OPMATHBHO H CYMATHBHO OLIEBUBAILE YUEHHKA

VY HacTaBH OpHjEHTHCAHO] Ka JOCTH3alY HCX0JA [IPATE C€ H BPEAHY]Y [MPOLEC HACTABE W YUetha, NocTUrHyha yueHHKa (IPOLYKTH yYUeHa) H concTeeHy pas, HactaBhuk TpeGa
KOHTHHYWDEHO /1a NPATH HANPE/IAK YHEHUKE, KOJU C& OLNENA Y HAMUHY HA KOJM YHEHULM IAPTHUMNMPA]Y, KAKO NPUKYTUBA]Y NOJATKE, KAKO APryMEHTY]y, eBanyupajy,
DoKyYMeHTY|y HTA. Ja Gu ppeanopaibe Guno o§jeKTHBHO H ¥ dJyHKuHJH YU€Ha, MOoTPeSHC j€ YCKNAOUTH HHBOE HCX0Aa M HAYHHE OLEHHBAA.

CyMaTUBHE OlEHHBAE j& BpeAHOBAH:e NoCTUrHYHa YUeHHKA Ha Kpajy cBake peanuicBaHe Teme. CyMaTHBHE OLEHE ce A0BH|ajy W3 KOHTPOMHUX WY NUCMEHHX PaloBa,
rpaduuKUX panoBa, TECTOBA, YCMEHOT HCIIMTHBAGA, CAMOCTANHMX WK TPYINHUX PAAOBA YUSHUKA.

¥ ¢dopMaTHBHOM BpeQHOBalLY HACTABHUX GH Tpefano Na NpOMOBHUILE MPYTIHH AKjANOT, 1A KOPHCTH [KTatha Aa G4 reHepHcao nojaTtie U3 hauykux wieja, any ¥ fa noMorHe
pazeoj haukux Haeja, naje yHeHHUHMa NoBpaTHe WHAOpMaLHje, a moBpaTHe HHGopManuje NobKjeHe 0N yUeHHKa KOPUCTH fa MPHNAroAy Moayvasawe, oxpabpyje yueHHke na
oLewY]y KeanuTer cBor paad. M3bop naeTpyMeHTa 33 GOPMATHRHO BPEIHOBAKE 3ABMCH O/l BPCTE AKTHBHOCTH KOjd C& BpeAHYyje.



Ha3zus npeamera: OBPAJJA METAJIA ¥V INTACTHYHOM CTABBY*

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI' PAJTA — OBJIMIIHA U TPAJAILE

PA3PEJ;: Teopujcka HacTaBa BexGe [MpakTHuHa HacTaBa Hacrapa y 6noky YkynHo
I 35 0 0 0 35
11 31 0 0 0 31

2. IHJbEBH YUEIA:

- CrHuae OCHOBHHMX 3Hatha O nocrynuuma 06]38.,.'16‘ MeETala y niacTHYHOM CTaky

- CrHuabe OCHOBHHX 3HAMbA O NocTynuuMa Kopamba MeTaia

- CrHuamke OCHOBHHUX 3Hakba O NnocTynuuMa sajbatba METANA

- CTHuame OCHOBHHX 3HaHba O nocrynuuma Oﬁpﬂ).lﬁ METalla HCTHCKHMBabEM H M3BJlaY€beM

3. TEME, HCXOJH, INPETNTOPYYEHH CAJIPJKAJH U K/IbYYHH ITOJMOBH CAJIPAKAJA

Pazpen: ipyrn (Tpehn)

lopnwmk o yacora: Teopuja: 35 (31) uacomsa;

TEMA

HCXOaHu
Ilo 3aBplueTky Teme yueHuk he OuTH y cTamby aa:

INPENOPYYEHHU CAJIPKAJH / K/bYYHH NIOJMOBH
CAJIPKAJA

OcHoBe npepaje merajay
TJIACTHYHOM CTAY

ornuilie NPUPOAY MeTalla Mpu obpaan MeTana y MIACTHYHOM CTatby
paznukyje ocobHHe MeTana o1 HemeTana

aemnuLle Hanpesawa U BpeTe Jedopmanrje npu obpanu Metana
¥ MIacCTHYHOM CTaky

Mo3Haje 3aKOHMTOCTH MIacTHUHE Npepajie MeTana

AeduHKLIe OCHOBHE 3aKOHE 1acThuHe JedopMaliije Metana
o0jacHM MocTyrnKe npepaje MeTata NaacTHYHOM AedopManujom
HaBe/le KapakTepHcTHke nehu 3a sarpesame MeTana obpanu
MeTaa nuactuuHom jaedopmaojom

Hage/1e Mepe 3allTHTE Ha paay M 3alUTHTE JKHBOTHE Cpe/IHHE

e OcHoBe KapakTepHcTHKe 00pajie niacTHYHOM Aedopmanujom

- nojam M BpcTe Aehopmalitja M HarnoHa

~ OCHOBHH MOJMOBH O CTPYKTYPH MeTajla 1 Jlerypa

- nedopmaumje

~ HAarmoH W KapakTepHcTHKe o0pajie y X1a/IHOM W TOTUIOM CTaky
nojaiu 3a obpany

- 3arpesarbe NpUIpemMKa

- niehu 3a 3arpeepatbe

- Mepe 3alITHTE Ha Pajly M 3allTHTY JKMBOTHE CPEAHHE

Kosame meraia

JiepuHKLIE OCHOBHE MOjMOBE KOBaba

HaBe/e NPOMEHe Y METAILY MPH KOBatby

HaBe/le MpUMepe NMPUMEHe MOCTYIKA KOBaBakba

onHMiLie NocTpojetba , ypehaje, anatr u npubop 3a nocTynke Kopatba
nedHHKILE OCHOBHE KOBaYKe Onepaiuje

OIMHILE NPOMEHE Y METAY [PH KOBAILY

oGjacHH rnocTynak cliodoAHOr KOBaHa

o0jacHH MOCTYNAK KOBAA y KAIyNuMa

ofnMiLe nocTynak yniheta oKoBaKa nocie Kopaba

OcHOBE KapaKTepucTHKe 00pajle KOBaeM
YTHLAj 3arpeBatba Ha CTPYKTYpPY Marepujaia
nojase Mpy 3arpesasy MpHIpeMKa

OCHOBHM MOJMOBH O KOBatby

- ¢n06oAHO KoBabe

— KOBame y Kajynima

OCHOBHE KapakTepHUCTHKE 06/IMKOBaba KOBAHEM
I'[{J{.‘.Tp()je[-bil 34 KOBaLe

1




» Hasefe U Oruiue GyHKLIW]Y ENeMBHATA 34 NOCTPOjeHba 32 KOBaH:E
*  HAaBEIEe TEXHOMOWKE 0cofHHe 0OKOBaKa
s gedHHHIIE OCHOBHE NojMoBe 0Dpaic BabamkeM » (OCHOBE KapakTepHCTHKe o0pale BabatbeM
s gedHHHLIE OCHOBHE NOCTYNKE MPEpaje MeTaNna BalkbatkeM - H3pazna npodaa U IMMOBA BALAHEM
¢ HABEAE IPUMEPE NPUMEHE NOCTYIIKE Ba/batha - W3Pand HABGjA BATLANEM
s O[HILE TIOCTPOjerba , ypehaje, anat ¥ npuBop 3a MOCTyIKe KOBarba - HM3paja 3ymyaHHKa Ba/bakeM Y TOMIIOM H XJIAJIHOM CTalby
* O[HIlE NOCTYNAK BAThathba CA MNATKUM BalbLUMa - H3paja WABHUX i Ge3LMABHHX LEeBH
* O[HLIA NOCTYNAK Ba/kakba ¢a NpodHIHCAHEM BAIELHMA - TIOCTPOjEiba 34 Bajbathe
s OHIle NocTynak yuinherwa ofparTka nocie sabamka
Bamame MeTana )
* OMMUIlE NOCTYNAK W3paje HABGja BaTharkeM
* O[HILE NOCTYNAK M3page 3yMMaHHKa ¥ TOIUIOM H XNadHOM CTamky
*  OMUIlE NOCTYNAK W3pade WABHUX K GelIaBHHX LEeBH
¢ OMUIlEe NOCTYNAK Ba/bakka KoA 3aBpliHe ofpaje MAlIHHCKNX
HJeNoBa
* HABEAE M OMHIUE GYHKLH]Y eneMeHaTa NOCTPOjeha 32 Balbalbe
HABEIE OPUMeHY NPoH3Beaa NO0H|EHHX BasbatheM
s jeduHHIIE OCHOBHE NojMoBe o0paje HCTHCKMBAbEeM ¥ TOTNIOM M | ¢  (OCHOBHE KapakTepPUCTHKE 00pai HCTHCKHBAHEM Y TOILIOM H
XMAJHOM CTamY XNAAHAM CTAKY
& OHILUE BPCTE HCTHCKHUBAKA s Bpcre HeTHCKUBARa
Hernekupame o s HapeJe NpHMeHY NOCTYNKA o0pane HCTHCKUBAKEM » (QcHoBHe KapaKTEPUCTHKE Mpolieca obpaae H3BIaueHheM
H3BJIaverse » jethunnine OCHOBHE nojmose obpaje nIsnaverem o [locrynum uzpase s KULE H LEBY U3BIAYEHEM
* O[HLUE NOCTYNAK H3BNa49etha UEBH M SKULE H3BNAYESHEM ¢ MaluHe 1 anatH 3a n3paLy >KHUE H LUEBH H3BAYEHEM
s Haeeae u onuile HA9HH pada MalliiHa, ypehaja u ormpeme 3a
nocrynke o0pane UCTHCKHBALEM M MIBNAYEHEM

4. YITYTCTBO 3A JHIJAKTHUYKO-METOJHYKO OCTBAPHBAIGE ITPOI'PAMA
Ha moverky cBaKe Teme yUEHHKE YIIQO3HATH ¢a LPUBEBIMA U HCXOAMMA, MUTAHOM Paja M HAUMHUMA OLEBHBALA. [Ipenmer ce peanusyje Kpo2 TEOPHjCKY HACTABRY ¥
YYHCHHUK/KabuHeTY.
[Npenopyyenn Gpoj yacosa Mo Temama je cneachu:

OCHOBE MPEPAE METANA Y TNIACTHIHOM cTawy (9/7 uacosa)

[ ]
»
[ ]

koeame merana (1 1/10uacosa)
Babare Metana { 10/9 yacopa)

MCTHCKHMBAE H M3BNAUene (5/5 yacora)

HpHJ‘[HKOM peanuaauuje TeMa OCNOHMKTH C& Ha npeﬂ,auarba YHEHHKA H3 MAUIHHCKHUX MaTeija.na H MAIMHCKHX eneMeHaTa.
[NpenopyKe 3a peann3anujy HACTABE:

. & @

Kopuety eTpyusy AMTEpaTYpy

Kopuety cappemena HacTaBHa cpeAcTRa
[TpaTu HanpejoBame YIEHUKA ¥ CTHIAKY 3Haka

Ouemsyje yueHHka




Hz6op MeTona v cONKKa pana 3a ceaky Temy ofipeliyje HACTABHUK ¥ 3aBHCHOCTH O/l HACTABHHX caap:kaja, cnecobHOCTH H NoTpefa yueHNKa, MATEPHjATHHX H JPYTHX YeNoBa.
Kopuctirn Bepbande Metoge (MeToAa yCMEHOT H3arakha i JHjanolika MeToaa), MeToae AEMOHCTPAL| €, TEKCTYaTHO-HIIYCTPaTHRHE MeTode, MeToe rpadiHyKuX pajosa.
[Npeanoxedy oGNHLUN paaa cy (hpeHTANHH, paj Y [PYIH, pad ¥ napy, HHIHBHAYATHA pajl.

5. YIIVTCTBO 3A ®OPMATHBHO H CYMATHBHO OLIEBHBAIE YYEHHKA

Y HacTaBM OPHjeHTHCAHO] Ka JOCTH3aMY HCXOHA [IPAaTe ce H BPEAHYjY MPOLEC HACTAaBE M ydewa, NocTUrHyha yueHuKka (POLyKTH yuersa) H conicTeenH pal. Hacrasnuk TpeGa
KOHTHHYHPAHO 13 NPATH HANPEJAK YUEHUKA, KOjH C& OINeAa ¥ HAYHHY HA KOJH YYeHWLIH DAPTHLMNWPA]Y, KAKO NPHKYIUbA]Y NOJATKE, KAKO APTYMEHTY]Y, €BANYUPA]Y,
OOKyMeHTY[y Wt Ja Gu Bpentopaie Ouno 0fjeKTHBHO H Y iyHKUHjH yuera, noTpedHe je YCKIaOuTH HHBOE HCX0Ja Y HavHHE OLelhHBatba.

CyMaTHBHe OlieUBAaE j& BpeHoBA-e NOCTHrHYNA yueHHKe Ha Kpajy cBake peanusoBaHe Teme. CyMAaTHBHE OLigHe ce N06Hjajy M3 KOHTPONHUX WIH NHCMEHHX panosa,
rpaduUKIX PAAOBA, TECTOBA, YCMEHOT HCITHTHEAA, CAMOCTAIHHX WIH IPYNHUX PAAOBA YHEHHKA.

V ¢dopMaTHBHOM BpeAHOBalbY HACTABHWX G TpeGao Na NPOMOBMILE MPYNHH ANjancr, Aa KOPHCTH NMHTamka Aa Gu reHepHcao nojatke uz aukux naeja, anu v ga MoMorie
pazeoj haukux uagja, naje yueHMuuMa NoepatHe WHdopMaLHje, a noBpaTue HHGopManuje nobujeHe o yUeHHKa KOPUCTH Aa MPUIArOAM OAYYABaE, 0xXpadpyje yueHHke na
olewyjy KeanHTeT cBor paga. H3bop nnctpymenta 3a opMaTHBHO BPeAHOBAELE 3aBHCH O BPCTE aKTHBHOCTH KOja & BpeAHyje.



Hazue npeamera: PEITAPATYPA MAINMHCKHUX JEJIOBA *

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI' PAJTA — OBJIMIIHA U TPAJAILE

PA3PEJ;: Teopujcka HacTaBa BexGe [MpakTHuHa HacTaBa Hacrapa y 6noky YkynHo

I

35 0 0

0 35

11

0 0

0 31

2. IHJbEBH YUEIA:

l'[perIO'sHaBarbe CKOHOMCKE, CHEPIreTCKE H CKOJIOLUKE E[bﬂKaCHOCTH penaparype

- Carnenaparbe OnuTer AIrOpUTMa penaparype

OcnocoGbasarbe 3a MPUMEHY MEXaHMUYKMX W METaJyPLUKHX MOCTYNaKa penaparype

3. TEME, HCXOJH, NPENNOPYYEHH CAAPKAJH U K/bYUYHH ITOJMOBH CAJIPIKAJA

Pazpen: Apyru (Tpehn)

[Noaumk dona vacora: Teopuja: 35 (31) uacopa;

TEMA

UCXOoanu
[To zaBpuieTky TeMe yueHuK he OuTH y cTamy ga:

MPEMOPYYEHHW CAZPKAJHN / KIbYYHHU ITOJMOBH
CAJIPIKAJA

Yno3saBame ca eKOHOMCKHM,
eneprercm{m H ¢CKOJIOIIKHM
etpexTHMA penaparype

Mnperno3Ha eKOHOMCKE, eHepreTcke W eKoslollke ehexTe pernaparype
rpernosxa norpedy 3a NPUMEHOM pernaparype

HABEAC MEPEC JIHYHE 3alUTHTC H 3alUTHTEC }KHBOTHE H paiHE CpEIHHE
MpU penapaTypH MalllMHCKHX JieJ10Ba

e Anatu, npubopu 1 onpema notpedHU 3a paj
¢ Mepe 3awtiTe Ha pajsy U Mepe 3allTUTE KUBOTHE Cpe/lHe

YnoinaBame ca onmrum
AJATOPHTMOM penaparype

OIMHLIE ONLITH ajIrOPHTaM pernaparype
HaBeJe MPUMEHY alrOpUTMa penaparype Ko MeXaHW4KHX U
MeTaJly pLUKHX METOo/1a

¢ OniuTy anropuTam penaparype

Meranypuike Meroje
penaparype

o0jacHu MeTayplLKe MOCTYIIKe peraparype, 3aBapuBibe,
HABApHBAalLe, METANM3ALIHN]a

HaBe/e anare, npubope U onpemy KojH ce KOpHETe MpH
MeTalypLIKMM MeTOo/lamMa penaparype

¢  MeTtaypluKky MOCTYIILK penaparype

Mexannuke merojae
penapaTtype

ofjacHu MexaHHYKe NOCTYIIKe penapaType

00jacHH aHraKoBambe HeaKTHBHHX MOBPLIMHA M aHTKOBatbe
HeolTeheHHUX cllojeBa MaTepHjaia

00jacHN KapaKkTepUCTHKE BHILECTIOjHUX MPECOBAHHX CIOjeBa
HaBeze anare, npubope U onpemy KojH ce KopucTe npu
MeXaHUUYKWM MeTo/JaMa periaparype

e MexaHHuKH NOCTYILH penaparype




4. YIIYTCTBO 3A THIAKTHYKO-METOJHYKO OCTEAPHBAIGE IIPOI'PAMA

Ha moderky cBake Teme yYEHHKE YIIOIHATH ¢a LIJBEBMMA M HCX0AMMA, MUTAHOM pala ¥ HaUMHUMA OUSH-HBARA. [Ipenmer ce peanusyje Kpos TeOPHjCKY HACTABRY ¥
YYHOHHLIH/ KaGHHETY,

Hacraene jeannuue:

* VYno3HaBake ca eKOHOMCKHM, EHEPreTCKHM H EKOTOLKHM edekTimMa penaparype (3 yaca)

* Yno3Hapamwe ca CNUTHM alropuTMOM penaparype (4 gaca)

s  MeTanypuke metoge penapatype (20/16 wacoga)

* Mexannuke meTone penapatype (8 yacoga)

[IpunukoM peanusauHje TeEMa OCNOHHTH C& Ha NpeA3HAA YUEHHKA U3 MALIHHCKUX MaTepujana H MallWHCKHX eNeMeHaTa.
[Ipenopyke 3a peann3allijy HacTage:

» Kopuety cTpyusy nutepatypy

+ KopucTH caBpeMeHa HacTaBHA CPeaCTBa

s [IpaTu HanpeaoBarke YICHHKA ¥ CTHLAKY 3HaMbA

s Ouewyje yueHHKa

Hzbop MeTona v o6nuka pafa 3a cBaky TeMy ofpehyje HACTABHHX Y 3aBUCHOCTH 0/] HACTABHHMX caJpiaja, cnocoSHOCTH M noTpeba yueHHKa, MATEPHjanHHX W APYTHX YcloBa.
Kopuctutn Bepbane MeToae (METOAA YCMEHOT WITAraLa H AMJATOLIKA METONA), METOAE AEMOHCTPALIM]E, TEKCTYANTHO-HIYCTPATHBHE METOAE, METONE rpadiHuKHX PANIOBA.
Tpennoxeny obnuL pana cy GpeHTANHH, pal y CPYIH, pajl y napy, HHAHBHAYAITHH pajl.

5. VIIVTCTRBO 3A @OPMATHBEHO H CYMATHBHO OLIEBEUBAIGE YUEHHKA

VY HacTaBM COpHjeHTHCAHO] Ka JOCTH3alby MCXOHA [PATe C& H BPEAHY]Y MPOLEC HACTaBe W yyeka, TocTHrHylia yueHuka (MpoAykTH yuera) H concTeeHd pag. HacrasHuk TpeGa
KOHTHHYHPAHO Ja IPATH HANpeak YUeHHKA, KOjH ce OTNiela Y HAUHHY Ha KOjH YMeHMLUH NapTHLUONPA]Y, Kako NPUKYILBA]JY MOAaTKe, Kako apryMeHTY]y, eBanmyHpajy,
noKymenTyjy uta. Ja 6u epensoparse 6uno 08jekTHBHO H ¥ hyHKUK)H yuersa, noTPeSHO je YCKIAAUTH HHBOE HCXOAA M HAUMHE OLEHHBASA.

CyMaTHBHO OlieHhHBAIbE j& BPEeIHOBabE TOCTUIHylia YUeHHKA Ha Kpajy cBake peann3oBaHe Teme. CyMATHBHE olieHe ce A00Hjajy W3 KOHTPOIHUX UNY TMCMEHHX PANoRa,
rpadHvKHX padoBa, TECTOBA, YCMEHOT UCIIUTHEAA, CAMOCTAITHHX WIH FPYNHHX PaloBa YYeHHKA.

V ¢opmMaTHBHOM BPEAHOBAKY HACTABHMK Gun Tpebano na npomMoBMILE TPYITHE ARJAIQT, 13 KOPUCTH MHTAka Aa Ou renepucac nogarke U3 haukux wagja, any 1 1a noMorHe
pazeoj haukux Haeja, naje yueHHUHMa NoBpaTHe WHAOpMaLHje, a MoBpaTHe HH(GopManUje NobKjeHe on yUeHHKa KOPUCTH fa MPHarcdy Moayvasamwe, oxpabpyje yueHHke na
clieky]y KBanuTeT cBor paja. MsGop nHeTpymeHTa 32 GOpMATHBHO BPeAHOBAH:E 3aBMCH O]l BpCTe AKTHRHOCTH Koja ¢& BpeaHyje.



Haszne npeamera: TEPMHUYKA OBPAJIA *

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI' PAJTA — OBJIMIIHA U TPAJAILE

PA3PEJ;: Teopujcka HacTaBa BexGe [MpakTHuHa HacTaBa Hacrapa y 6noky YkynHo
I 35 0 0 0 35
11 31 0 0 0 31

2. IHJbEBH YUEIA:

CrHuake OCHOBHMX 3Haiba O TeX.HOJ'IO['HjH TEPMHUKE oﬁpa,ue Ma'repujana

- Cruuame OCHOBHHX 3HaHa O TEXHOJIOTH]H TepPMOXeMHjcke oOpaje meTtana

3. TEME, HCXO/14, IPEITIOPYYEHH CAJAPKAJH U K/bYYHH NIOJMOBH CAJIPIKAJA

Paspen: Apyrn (Tpehu)

Conuiutbk doua yacora: Teopuja: 35 (31) uacosa;

TEMA

HCXOIH
I'lo 3appieTky Teme yueHuk he OUTH v ctamy na:

MPENOPYYEHHU CAJIP’KAJH / KJbYYHUA TOJMOBH
CAJIPJKAJA

Tepmuuka obpana
MaTepHjaJia

objacHu 3Hauaj npoueca Tepmuuke obpane

OrHLIe NOCTYNAaK KpHCTaIW3aLMje

ofjacnu kpusy xnahema reoxha

Mpero3Ha JAujarpam Jerype jenes3o — yr/beHHK 1 W3BpLIH
OCcHOBHa Tymauetba Ha wemu Fe-C aujarpama

ofjacuu ocrosre Tpancdopmaunje y Fe-C nujarpamy
HaBejle MeXxaHuuKe ocoOHHe maTepujana

OfMLLE NOCTYNAK UCrUTHBAtba uBpeTohie u TBp/iohe
HaBe/Ie M OfIMLLIe MOCTYIKe TepMHUKe o0pajie MaTepujaia
HaBejie noTpeGHe Mepe 3alUTHTE HA PajLy M 3alUTHTH YOBEKOBE
OKOJIMHE MPH TePMHUUKO] 00paau

HaBejle KapakTepucTHKe U npuMeny nehu u ypehaje 3a
TEpMHUKY obpany

HaBe/le KAPAKTEPUCTHKE U NPUMEHY MaTepHjana rnocie
TepMHuKe obpaze

npukaxke y Fe-C nujarpamy npouec Tepmuuke obpaje
pUKaXKe Qujarpam 3arpesarba Y pyHKUH]H Bpemena 3a
nocTyrke Tepmuuke odpaje

HaBejle MeXaHUuKke 0coOWHe MaTepHjasa rnocne TepMUiKe
obpazne

Fe-C aujarpam
Mexanuuke ocobuHe MaTepHjana
Kapetse

- Auy3HO JKapeme

~ HOpMaJsM3alltja

- JKapetbe 3a yKiamarbe YHYTpaLlbuX HAroHa
— PEKPUCTAIM3aLMOHO JKapetba MEKO JKapetbe

Kamete

- HOopMasiHO (0OHUHO) Kalbetbe
~ MPEKHIHO Kasberbe

~ KaJbetbe Y TOTMUIOM KYNaTHIIH
- I'IOBp].I.lHHCKO KabeH:€

Ornywrame
IMoGosblaBae




* HABEAE MOCTYIKE HAYMHA UCTPECAA | YMlierha OANUBKA
+ ofjacHu 3Ha44j poueca TepMoxemMitjcke obpage s+ Tepmoxemujcka oGpala MOBPIUHHE HEMETATIMA
* HABEAE M OMHLUE NOCTYNKE TepMOXeMUjcke obpane MaTepujana - LlemeHTanuja (uBpeTa, TEUHA H racoBUTa) oboralinbare
¢ HaBege nOTpefHE MEpEe JALITHTE Ha PAAY M 3AlUTHTH YOBEKOBE YITBEHUKOM
OKOJIMHE NIPH TEPMOXEMH]CKO] o0pamH - Huruparse (racHi ¥ Meko) oboralinsare azoToM
» Hasefe kapaKTepHCTHKe U MpHMeHy Mehu U ypehaje aa - Lxjannzanuuja (racHo H TeuHo) oGorahHpame YribeHUKOM H
TepMoxeMHjeKy obpany obpany 230TOM
T . » HaBele KapaKTEPHCTHKE U MPHMEHY MaTepHjana mocne - KapBouutpupame oborativBame YriheHHKOM H a30TOM
epmMoxemMHjcka oGpana . i
waTepujana TepMOXeMH]cKe obpane ) - Cyndunnzanuja cyMmnopom
*  [PHKAKE AMJATPAM 3arpeBasba y hyHKUHju BpeMeHa 2a + Tepmoxemucka o6pana NOBPIUMHE METATMMA
nocTynke TepMutike obpaje - XpomHpare oborahiBare MOBPIIHHE XPOMOM
*  HABEJE MEXAHWUKE OCOGHHE MATEPH]ANA MOCNE TEPMOXEMHCKE - AnwuTtupame oboralinBarbe NOBPLIMHE AMYMHHUjYMOM
obpafe MaTepHjama - Cununupatbe oboraliHBare TIOBPLIMHE CHITHIIH] YMOM
- bBepunusupatse oboralineate MoBpIMHe GepunijymMom
- Bondpamnpatse oforahueame norpuHe BongpamMom
- TuraHupame 0OoraliHBaMme MOBPIINHE THTAHH]YMOM

4. VIIVTCTBO 3A JUJAKTHUKO-METOIMUKO OCTBAPHBAIBE IMIPOTPAMA
Ha noyerky cBake TeMe YYEHHKE YITO3HATH ¢a LIHJLEBHMA H HCXOOMMA, [TAHOM paja W HauHHWMa Oluei-HBama, [IpeaMer ce peanusyje Kpe3 TEOPHjCKY HACTABY Y
YUOHHUKW KaOUHETY.
[Tpenopyyvenn 6poj 4acoBa Mo Temama je cneachu:
¢ TepMuuka obpana MaTepujana (23/21 vaca)
* TepMoxeMHjcka oBpana matepdjana (12/10 uacosa)

[IpunukoM peanu3aLHje TEMA OCNOHHTH CE Ha MPEeJ3HAMA YUCHHKA U3 MALUHHCKHX MaTepujana H MallWHCKHX eNeMeHaTa.
[penopyke 3a peannsativjy HacTabe:

+ Kopucra cTpyuHy nurepatypy

» KopHcTU caBpeMeHa HaCTABHA CpEACTEA

+ [IpaTu HanpeaoBame YMEHUKA ¥ CTHLIAHY 3HAHA

¢ Ouemwyje yueHHKa

Hsbop meToaa u obnuka pana 3a ceaky Temy ofpeliyje HACTABHMK ¥ 3aBUCHOCTH O/l HACTABHMK CaApKaja, COOCOBHOCTH H MOTpeda YUeHUKA, MATEPH]AHHX M APYTHX YCNOBA.
Kopuctitu Bepbante metoe (MeToaa yCMEHOT W3Jaraiba M AHjaNnoLKa MEeTeaa), MeToae ASMOHCTPALHje, TEKCTYalHO-HTYCTPaTHBHE METONE, MeToAe rpadiHuKHX panoea.
IMpeancixedy oGNHLH pafa cy GPOHTANHHU, pan y CPYIH, pajl y Mapy, HHAHBHAYAITHH paj.

5. YIIYVTCTBO 3A ®OPMATHBHO H CYMATHBHO OIIEIBHBARE YYEHHKA

¥V HacTagM OpUjeHTHCAHO] ka NOCTUakY MCX0Aa paTe ¢& H BPeIHYjY NMpoliec HACTARE W YUera, NOCTUrHYNA yUeHHKa (MPOAYKTH yuetka) W concTeeny paf. HactaeHuk Tpeba
KOHTHHYHPAHO 13 NPATH HANPEJAK YUEHUKA, KOjH C¢ OIeAa Y HAYMHY HA KOJH YYeHWLIH MAPTHUMNMPA|Y, KAKO NPUKYTLBA]Y NOJATKE, KAKO APTYMEHTY]Y, CRATYHpajY,
JoKyMeHTY]y HTA. [a 61 BpenHoBatbe GHN0 00jeKTHBHO U ¥ IYHKUM]H YUEba, MOTPEOHO je YCKNAAWTH HHBOE HCXOAA W HAUHHE OLEHHBAA,



CyMaTHBHO oLEHHEALE je BPeJHOBAE NOCTUrHYHA YUeHHKA Ha Kpajy cBake peanniobaHe Teme. CyMaTHBHE OLeHe ce N061jajy U3 KOHTPONHUX HITH MUCMEHHX PanoBa,
rpagHYKUX panoea, TECTOBA, YCMEHOT NCTIMTHBAA, CAMOCTAIHHX MITH TPYNTHHX PafoBa YHYEHHKA.

¥ dopmaTHBHOM BpeNHOBaIY HAcTABHUK GH Tpefao Na NpoMOBHILIE TPYITHE AKjANTOT, 1A KOPHCTH [HTalka Aa GH reHepucao nofaTke M3 haukux KAgja, and 1 1a NOMorHe
pa3Boj haukux uagja, Aaje yHeHHIMMA MORpaTHe nHpopManuje, a moBpaTHe HHGoOpMannje A00HjeHe On YUeHHKA KOPUCTH Aa TIPHITATOM MOAY4aBame, oxpadpyje yuenuke na
cluetyjy KBanuTeT cBor paga. H3bop nHcTpyMenTa 3a lopMATHBHO BPEAHOBAM:E 33aBHCH 01 BPCTE aKTHBHOCTH KOja ce BpeaHyje.



