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	ПРАВИЛНИК
О ДОПУНАМА ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА
("Сл. гласник РС", бр. 7/2021)



На основу члана 67. став 3. Закона о основама система образовања и васпитања (“Службени гласник РС”, бр. 88/17, 27/18 - др. закон, 10/19 и 6/20),
Министар просвете, науке и технолошког развоја доноси
ПРАВИЛНИК
о допунама Правилника о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Електротехника
Члан 1.
У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Електротехника (“Службени гласник РС - Просветни гласник”, бр. 11/18, 7/19, 9/19, 13/19 и 12/20), после плана и програма наставе и учења за образовни профил монтер телекомуникационих мрежа, додају се планови и програми наставе и учења за образовне профиле електричар и електротехничар процесног управљања, који су одштампани уз овај правилник и чине његов саставни део.
Члан 2.
Планови и програми наставе и учења за образовне профиле електричар и електротехничар процесног управљања остварују се и у складу са:
1) Решењем о усвајању стандарда квалификације “Електричар” (“Службени гласник РС - Просветни гласник”, број 19/20);
2) Решењем о усвајању стандарда квалификације “Електротехничар процесног управљања” (“Службени гласник РС - Просветни гласник”, број 19/20).
Члан 3.
Даном ступања на снагу овог правилника престају да важе:
1) Правилник о наставном плану и програму стручних предмета средњег стручног образовања у подручју рада Електротехника (“Службени гласник РС - Просветни гласник”, бр. 7/12, 2/13, 6/14, 10/14, 8/15, 14/15, 4/16, 13/16, 4/17, 1/18, 2/18, 5/18, 4/19, 2/20, 9/20 и 3/21), у делу који се односи на наставни план и наставни програм стручних предмета за образовни профил електричар;
2) Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Електротехника (“Службени гласник РС - Просветни гласник”, бр. 4/93, 1/94, 1/95, 7/95, 7/96, 3/01, 8/02, 3/03, 1/05, 7/05, 2/07, 4/07, 10/07, 7/09, 5/11, 7/12, 3/13, 11/13, 14/13, 10/14, 8/15, 14/15, 4/16, 7/16, 11/18, 9/19 и 12/20), у делу који се односи на наставни план и наставни програм стручних предмета за образовне профиле електроинсталатер и електротехничар процесног управљања.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за образовни профил електричар, у трогодишњем трајању, стичу образовање по Правилнику из става 1. тачка 1) овог члана, најкасније до краја школске 2023/2024. године.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за образовни профил електроинсталатер, у трогодишњем трајању, стичу образовање по Правилнику из става 1. тачка 2) овог члана, најкасније до краја школске 2023/2024. године.
Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за образовни профил електротехничар процесног управљања, у четворогодишњем трајању, стичу образовање по Правилнику из става 1. тачка 2) овог члана, најкасније до краја школске 2024/2025. године.
Члан 4.
Овај правилник ступа на снагу наредног дана од дана објављивања у “Службеном гласнику Републике Србије - Просветном гласнику”.
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1 NJIAH HACTABE U YYEIbA
3a 06pazosnn npodma Exextpiuap
Kaza ce peammsyje no AyaTHom Motey*

1 PA3PEJL 11 PA3PEJL 111 PA3PE/L YKYITHO
neackio roanume weaemio roamube neacmHo roanume roamue
T]B[OH| T [ B [MH][B| T [B|VKP| T |B|VKP| b | T |B|VKP| T |B|VKP| 6| T | B [NH|VKP| B |
A2: OBABE3HV CTPYUHV IPEAMETH | 7 |3 | 6 [259[111[222] |8 [2 [ 12 [280]70| 420 [60| 4 | 1| 18 [124]31] 558 [ 90 663 |212[222] 978 |150]2225
15 [Duznka 2 74 74 74
16 | Texnnuko uprarse 1 1okyverTaumja 2 74 74 74
17 [OcHose npakTunnx sewtiya 6 222 222 222
18 [ Ochose enexrporextie 31 111 37 2 70 181 | 37 218
19 | Eneicrpiuna viepersa n enexrporika 2] 1 70 35 70 |35 105
20 | Enexrpuane unctaraunje 2 74 2 70 2 62 206 206
21 | Enextpuie wamuse n noromn 2] 1 70 [35 70 [35 105
22 [ Enextpoonpewa y nayctpujn 2 62 62 | 0 62
23 [Tipenysernmurrao 1 31 30 31 30 | 61
24 |IMpakTiuHa HacTaBa 12 420 | 60 18 558 | 60 978 | 1201098
5: UI350PHU IPOTPAMMU 1 35 1 31 66 66
2 [ Vi360pnu nporpamn I 35 i 31 66 66
Vicynno A2+6 73] 6 259111 [222[ [ 8 2] 12 [280[70| 420 [60| 4 [ 1| 18 |124]31 558 | 90| 663 |212|222 978 | 1503446
* 3 “ - =7
*9 15 5 155 29)
) ) ) )
Vicynio 16 592 22 (*+23) 830 (+*865) 23 (**24) 803 (+*834) 2225 (**2291)

Haniomena: * Jlyanii MoJien MOAPasyMeRa peaialitly HacTane Kpo3 TEOPHJCKY HACTABY, YICHe KPO3 Pai KO MIOCTIONARLLA, BEAGE, NPAKTHHY HACTABY W YHeHe KPO3 pany 010Ky
** VueHiK GUpa NpeaMeT ca HCTe M3GOPHIX ONIITEOGPA3OBHHX HIH CTPYUHIX NPOrpavMa
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1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLA U TPAJAILE

Hasus npeavera: OGHOB/bUBU U3BOPU EHEPTHJE

Paspen:

Teopujcka nacrasa Bexbe TlpakTnuna nacrasa Hacrasa y Goky Vikynso

35

35

2. UWJbEBH YUEIbA:

—  PasBujambe cBecTH 0 3Hauajy OOHOBJ/bMBHX H3BOpPA €HEPrHje 3a pa3eoj enekrpoexeprerckor cucrema Cpbuje,
—  VYnosHaBame yueHHKa ca BPCTaMa H3BOPa CHEPrHje
—  Vnosnasate yueHHKa ca NoTeHLMjaIuMa OGHOB/LHBUX H3BOPA eHepruje

3. TEME, UCXO/I!, TIPENOPYYEHM CA/IPKAJU U K/bYYHU ITOJMOBH CAJIPIKAJA

Paspen: apyru

Tomumkbu ponn uacosa: Teopuja: 35 uacosa; Bexbe: 0 uacosa

u3BopH cnepruje

Ha 3ALITHTY KUBOTHE CPE/IMHE W 3HAYA] CTpaTernje
yBolier»a uHCTHe NPOH3BOHLe eHepruje y PenyGamim
CpGujn

TEMA LU NPENOPYYEHHU CAIPKAJA / KJbYYHU IIOJMOBH CAZIPIKAJA
Ilo 3aBpuieTKy Teme yueHuk hie GuTH y cramy aa:
o JeduHuLe N0jaM OGHOB/LHBHX o Hcropujcky npersie Npor3BOAILE U MOTPOLLILE EHEPrHje.
e U3BOpa eHepruje o [IpoGemu: nosehatbe 3aXTeBa 32 EHEPrHjOM, HCLIPTILEHOCT
* HaGpoju BpcTe OGHOBILHUBHX M3BOPA CHEPrHje TPAJMIHOHATHHX H3BOPA, EKOJIOLIKH MPOGIEMH, eKOHOMCKO-TIOIHTHYKH
OGHOB/LHBH * OnMIE HauMH TpaHcopMaLje eHepruje 3 OGHOBILMBHX. H3a30BH
H3BOPH €Hepruje- H3BOpA eHepruje o OCHOBHM N0jMOBH OOHOBJbHBUX H3BOPA eHeprije: O0IMLM H
yBox « OnMIle 3HAYa] HOBHX TeXHOTOTHja 3a MoBeharbe Tpancopmanna erepre,
eHepreTcke epUKaCHOCTH Y NPOM3BOMILH  eHepruje kao v | o  EHepeTcke pesepse.
HEHY PalMOHANHY eyMKacHy NOTPOLIHbY * Pa3Boj HOBHX TEXHOJIOTH]a U ycaBpLIaBatbe MOcTojehkX, eKOHOMCKa
cTuMynaumja "eneHe eHepruje”
« ICHHUIIC TI0jaM HEOGHOBLHBIX H3BOPACHEPTH]C o OCHOBHM NIOJMOBH 1 PAsTHKE OGHOBJLHBHX 1 HEODHOBBHBHX H3BOPA
HeobmonsmHnn © ONMIIE HETaTHBAH YTHIIA] HEOGHOBILHBHX H3BOPA EHEPTHjE eHepruje

o Haumn cvmamerba emucuje CO2 , 3arahersa koje H3a3uBajy NpOM3BOAHU
NPOLIECH Y OIHOCY HA JKHBOTHY CPE/IHHY.

Xuapoenekrpane

JepUHUILIE I0jaM XHIPOEICKTpaHe

ONHIIE YKYIHY MPOH3BO/IIbY ENCKTPHUHE EHEPruje y
XHIpOEseKTpaHama

JeHHULIE YTHIA] XHIPOSTEKTPAHA Ha EKOCHCTEM
HABe/Ie M0JIeTy XHAPOEJIEKTPaHa pemMa  BeHUHHH
nedunue cHary 106MjeHy y  XMapoeneKTpaHama
HaBe/lee JIENOBE XH/POENeKTpaHe

Benuxke XE — tpanuumonanin OUE

EKoA01IKH 1 eKoHOMCKH noTetmjan Manx XE
LieBOBOAW H THNOBH TypOHHa

Mpouena chare 1 eneprije MXE, onrumani npotok
Enepruja nimme 1 ocexe, Tajaca

o VTHLAj XMAPOENEKTPaHA HA eKOCHCTEM
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— Tlotenumjanu xuapoeneprije y CpoHjH M NPHMEPH HHCTATHCAHHX
Kanauurera
—  Tlonena xuapoenekTpana npema BeTMUMHU

HaBe/le HauMHe J06Hjarba Gromace H nojeny

Bromaca kao u3BOp eHepruje.

* onMIE BHIOBE KOHBEP3Hje GHomace * Marie enekrpane Ha GHomacy.
* oBjacHn HauMH paja eleKTpaHe Ha Ghomacy M oTnazx « [lpesoherbe GHOMAce y TeUYHO CTatbe
Bromaca . «  BHOZWM3EN KaO TEUHO TOPHBO
 Brorac noctpojera 3a noskonpuspeste papme
o Enepruja u3 skUBOTHICKUX OTIIaaka
o Illpernen pecypca Guomace y Cpbuju
o nedunnIIC HauMHE 106Hjara reoTepMaHE CHEprHje « IliTa je reoepviania eneprija
* objachu npuHuMN Kopuihera reoTepManHe eHepruje y o Hcropujar kopuihiera 1 npolieHa pecypea reoTepMaite eHeprije
TI0JbONPUBPE/IN - CHCTEM 3a IPejaibe T/1a H Bas/lyxa y * Kopuuhierse reotepmaine eHEprujy 3a pOH3BOMIILY EICKTPHUHE CHEPIHjE,
CTaK/IeHHLUMa TONM(HKALIK]Y HACETLEHHUX MECTA, IPejarbe CTaK/IeHHKa
Feorepmanna o oGjacku npuuun pasa caenchux Bpeta TonAOTHAX + TeXHOAOUIKH 1 CKOHOMCKH NPEIVIC/L PA3BO0ja FCOTCMATHIX TeXHOOTU]a.
exepraja NyMIH: BA3YX - B, 3Mba-BOJIa,BO/A - BOAA o TIpetHoCTH M YTHUAJH reoTepMallie eHEPrHje Ha JKMBOTHY CPEauHy.
* 00jacHu NPEAHOCTH TOMIOTHE MymMne
* OMMILE YTHUA] FeOTEPMATHE EHEPrHje Ha 3alITHTY
JKHBOTHE CPe/IHE
* OnMiue MOTEHUUjase reoTepManHe eHepruje y PemyGamun
Cpbujn
* HaBe/le HauMH JocnieBarba CyHUEBOr 3paueka Ha 3emiby o Enepruja CyHua.
« oGjachu nojam IMacure kyhe o Tlpona3 3pauersa kpo3 aTMochepy (AMPEKTHO M M]y3HO 3pauetse,
Encpruja Cynua e 00jacHH HAaYMH NPUMEHE CONAPHE EHEPruje 3a NpUIpeMy anbeno). .
TorIe BoJe * Tlpomena nonoxkaja CyHua u 3emibe.
o TlacuBHo conapHo rpejame.
o CucTemH 3a NpunpeMy ToIie BOJIE.
*  Je(MHHMILE 1ITA je CBETIOCT « Kparak ucropujar. ITH crioj.
* oGjachn npunumn paaa [TH — cnoja o DOoTOHANOHCKA KOHBEP3Hja.
o oBjachu Hauun JoOHjara Harlona y dhoToHanomckoj hemwju | o Marepujamm 3a wapany (OH) henmja.
« ®oronanoncka hestija — KOHCTpyKuHja.
* VTHuaj TemnepaType cHare CyHueBOr 3pauera Ha KapakTepHcThke henuje.
DOTOHATIOHCKH o Monynu u nanenu.
eJleMeHTH o CranzapHe KOHCTPYKLHje MOLyJIa.
o [lpumene GoTOHANMOHCKHX MOJIyJIa M NaHesa IMPEKTHO Be3HBakbe Ha
NOTPOLIHbY.
o Cucremy ca Garepujama.
o Pan Ha Mpexy.
o Tlpumena ®H y ayToMOGHICKO] HHAYCTPH]H.
Enepruja serpa * HaBe/ie 1UTa je BeTpOTYpOMHa, a 1ITa BETPOreHepaTop o Hcropujar kopuhera c_ncpmjc BeTpa.
o Berap Kao o6k enepruje

* _HaBejie nojieNly BeTperaia
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Berpoarperati — OCHOBHH TOjMOBH, NPHHLKI pajia

Chara u creneH uckopHiihersa BeTpoTypGHHa.

Kouuenuuje renepatopa Koju ce mpuMeryjy y BeTpoarperatuma.
Dapme Berpoarperara. Masu, Muku 1 Mukpo Berpoarperart (0,3 — 300
KW).

o Paj Ha Mpexu U M301I0BaHH pajl.

o Ekonomcku acniektn kopuwherse enepruje serpa.

o Tlorenumjanu CpGuje 3a kopuihersa eHepruje Betpa. Ykianate
BETPOATpEraTa y OKOIHHY.

* HaBejie J€/OBE BeTpoarperara

4. YIIYTCTBO 3A TUAAKTHUYKO-METOJUYKO OCTBAPUBAILE ITIPOI'PAMA
Ha nouerky HacTaBe yueHHKe yNO3HATH Ca UHJbEBUMA M HCXOMMA HACTaBe / Yuerba, MIaHOM pajia M HauHHHMA OLEbHBatba.
O6anun nacraBe: HactaBhu caapikaju ce peausyjy kao

Teopujcka nacrasa ( 35 wacosa)

Mecto peammsanmje nacrase: Teopujcka HACTABA Ce peasi3yje y YUHOHMLM WK y oarosapajyhem kaGunety

TMpenopyxke 3a peatnsauujy Hactase:

VueHuKe yrno3HaTH ca OCHOBHHM MOjMOBHMA BE3aHHM 3a OOHOBIbHBE H3BOPE eHeprije.

ToBesaTH ca rpaBOM H3HKE, OCHOBA €/EKTPOTEXHHKE, ENEKTPOHHKE H TEXHHUKH MATEPHjaIH

Cae Teme 0GpaanTH HH OpMaTHBHO Ge3 ynacka y aeTasbe.

AKO TI0CTOjH MOTYRHOCT O/IBECTH YUEHHKE 12 BHJIE HEKO TIOCTPOjerbe ca OGHOBILMBHM H3BOPOM €HEPrHje Y OKOTHHH

Tlpunukom oGpajie HACTABHUX jEAMHMLA, KOPHCTHTH LUTO BHLUE [1aHOE, CJIMKE, LpTeke PUIMOBE H MYJITHMEAH]aJIHe TIpe3eHTaLmje,
HMHeucTrpath Ha noBe3uBarby MPETXOHO CTEHEHHX 3HAMA M3 IPYTHX MPEMETa;

OxBupHE Gpoj uacosa o TeMama:

O0HOB/LHBH H3BOPH eHepruje-yBoJ ( 5 yacosa)
HeoGnoBbHBH H3BOPH eHeprHje (3 uaca)
Xunpoe:exrpane (5 uacosa)

Buomaca (4 yaca)

Teorepmanna enepruja (4 uaca)

Eneprnja Cynna (4 naca)

DOTOHANIOHCKH e/leMenTH (5 uacosa)
Enepruja Berpa (5 uacoa)

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHUBHO OUEILUBAILE YUEHUKA

HacTaBHHK, Ha MOYETKY HIKOJICKE TOJIMHE WM Ha MIOYETKY TEME Yo3Haje yUeHHKE ca HAuHHOM OLCHHBAta, TMHAMUKOM H €IEMEHTHMA OLCHHBAkhA.
Tpaherse pa3Boja, Hanpel0Baba U OCTBapeHOCTH nocThriyha yuennka o6aesba ce GOPMATHBHUM M CYMATHBHUM OLICHHBAEM.

@OpPMATHBHO OUECHHBAE CE O/IBHja HA CBAKOM ¥acy Kpos:

nipahierbe aKTHBHOCTH YYeHHKa Ha uacy (Tj. mpoLecy y4erwa

KOHTHHYaJIHO npaherba JIOCTUIHYTHX MCX0/1a U HUBOA MOCTHUIHYTHX KOMI'IST&HUMja.
yutemhen yuermka y saje iKom pazy
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HacTaBHUK y NOCTYTIKy ouetbHBatba NPHKYINJba M GesiexkH MojaTke o NocTHrHyhuma yuenmka, npolecy yuera, HanpeaoBatby M pasBojy yueHHKa TOKOM FOJMHE Y IHEBHUKY
paja M cBOjoj ME/IArouiKoj IOKYMEHTALH]H.
CyMaTHBHO OUEHHBAIE CE BPLIM Ha KPajy MPOrpaMCcKe LETMHE, MO/LyJ1a WK 3a KIaCH(DMKALMOHM NEPHO/L M3 NPEAMETa Ha OCHOBY:

- yCMeHe NpoBepe 3Haka;

= KOHTPOJHMX M somahux 3ajataka

~  TECTOBA 3Hak-a, OHOCHO 3a/1aTaka 00jeKTHBHOT THIIA.

- nojaraka NpUKyIbeHHX (POPMATUBHUM OLICHHBAEM
DOpMATHBHO W CyMAaTHBHO OLICHHBALE JICO CY jeJIMHCTBEHOT MPOLIECa OLICHHBAHA 3ACHOBAHOT Ha YHANpPe/l yTBPheHHM KPUTEPHjyMHMAa Ca KOjHMA CY YUCHHIIH YTO3HATH
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Hasus npeamera: EJJEKTPOEHEPETCKHU BOJOBH

1. OCTBAPUBAIHLE OBPA3OBHO-BACIIMTHOI PAJIA — OBJIMLIA U TPAJAILE
Paspen Teopujcka HacTaBa Bexbe TlpakTnyHa HacTaBa Hacraga y Giioky. VKynHo
il 31 31

2. IWBEBH YUEHA:
~ OCrOCOBHTH yueHHKa 32 0GABbAILE 110COBA OIPIKABANLA H OTKIANAILA HEHCTIPABHOCTH Ha €CKTPOCHEPrETCKHM BOIOBHMA

3. IMJbEBH YYEIbA, TEME, UCXO/IM, MPENOPYYEHH CAJIPKAJUA U YIIYTCTBO 3A TUJIAKTUYKO-METOJUYKO OCTBAPUBAILE IIPOTPAMA

Paspen: Tpehn
Toauumby don vacosa: Teopuja: 31 uacosa; BexGe: 0 wacosa
Lnsb yuera no remama:
CTHiae TEOPETCKUX 3HAHA W3 HA/IZEMHUX BOJIOBA
—  Cruuare TEOPeTCKUX 3Harba U3 KaGJIOBCKOr NPHGOPa M CIIOjHE TEXHUKE NOCTPOjerba

TEMA pCxon NPENIOPYYEHU CAJIPKAJM / KJbYYHHU IIOJMOBH CAZIPIKAJA
Io 3aBpuieTky Teme yuenuk he Gutu y cramy na:

o Ilo3uaje npaBuiiHkKe 1 nponkce o kopuiuhersy Muute 3awTuTHe | o [IPAaBHIHKLM W NPONMCH O KOpHILherbY JIHYHE 3aIITHTHE OnpeMe,
onpeme, atecTHparby anara u ypehaja npu ussohierby pazioa Ha aTecTHpaiby anata v ypehaja npu ussoheiby panosa Ha Hal3eMHHM
HJI3EMHHM BOJIOBUMA BOJIOBHMA

o Hasene matepujaii, 1 0GjacHH KOHCTPYKUHM]Y NPOBOHUKA W o Haasemuu Bosoen
3aUITHTHE Y/Ka/M M JIa M3BPLIM HACTAB/baE W pauBare nomohy o TIpoBoaHHLM H 3aIITHTHA YiKaj (MaTepHjal, KOHCTPYKIHja).
CIOJHHLIA WM CTE3aJbKH, o CraHjap/iHy npeceLy NpoBOJAHMKA U 3aLUTHTHE YiKa/IH.

e objacHM Koja BPCTa CMOjHHLIA HIIH CTE3a/bKH Ce KOPUCTH Y o Huckonanoncku usonatopu. Hocaun usonaropa. Kousone.
3ABHCHOCTH O/ MEXAHHUKOT HANPE3AMA 1 MATEpH]AT KOjH CC «  (opMHparse H301aTOPCKOT AaHIIa.

e P— craja, * TlpuGop 3a chiajatbe NPOBOIHMKA. Cn‘ojnuue. Cresasbke.
00BN * HaBe/le NOCTYNaK MoJM3amba H 3amMeHe ctyGosa o CryGoBu jaBHe pacBeTe U CBETHJbKE jaBHe pacsere.

* OnuMIe MocTynak hopMHpara H301aTOPCKOT NaHIa, o 3amTuUTHE Mepe, NOCTYTILHM y Cllyyajy YJapa CTpyje W HauMH NpyKarma

o nasese 1 onue (win oGjachu) camooceh KaGIOBCKH CHOM 1 npse nomohi o3eherom ity
pasiIMKyje HHCKOHANOHCKH 0/1 cavoHocehmX KaGioBa 3a cpeibH
HaNoH,

« naseste u onuwe (0GjacHM) HOCave, CHIOJHULE H CTE3aAIbKe 38
camoHocehH KaBIoBCKH CHOM

o Tlo3Haje 3amITHTHE Mepe, NOCTYTKE y Cilyuajy yaapa cTpyje u
HauMH NIpy)Katba npae nomoliu o311eheHoM Juity Ha MecTy
n3Boherba panosa

[ * Tlosnaje npasukke u nponuce o Kopuutherby e sawtuthe | o TIpaBUAHHLM W NPONKCH O KOPHIICILY JIHUHE SALITHTHE Onpeve,
npuop onpeme, atecTHpaiby anara u ypehaja npu nssohery pajgoea Ha arecThparby anata u ypehaja npu usBohjery pasoBa Ha KaGIoOBCKOM

Ha/J3eMHUM BOJOBHMA npuGop:
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« Haeze KaGlIOBCKY KaHaTH3aIMjy # 0GJacHH Haumh

KaGoscku npuGop. KaGnoseke riase. KaGnoscke cniojuuue.

obesexaBarba KaGJIOBCKHX BOJOBA o KaG10BcKe NPUKIbYUHE KyTHje W Pa3BOAHN OpMaHH.
o HaBese Kab10BCKH NPHGOP 1 KOPHCTH T2 MPABHAHO KOZL « KabnoBcka Kananmsannja.

npHUnpeme 1 u3pajie KaboBCKHMX CrOjHHLA H KaGJIOBCKHUX ry1aBa o Texuuke 3a U3pajly KaGIOBCKHX I71aBa W KaGlIOBCKHX CTIOjHHLA.
*  Onuiue nocTynak pesusuje kabJIOBCKHX 171aBa U KaGIOBCKHX o [lponucn.

CcrojHuuA. o TlpaBunHuIM.

« Haseze nponuce u npaBrIHAKE W3 06/1aCTH KaGIOBCKE TEXHHKE. [persnies, peBH3Hja 1 PEMOHT.
« Hagezie 1 ONHLLE 3ALUTHTHE MEPE M CPEICTBA 32 IMUHY 3ALUTHTY | o 3alITHTHE MEpe, MOCTYNUM Y Cyyajy yAapa CTpyje H HauMH npysKara

NpH pajy Ha KaBoBCKOM npuGopy npee nomohu 0371eheHOM NHILY y MOroHy
o Tlosnaje saurmuTie Mepe, MOCTyMKe y CAydajy yapa cTpyje .

HauMH NpysKarba NpBe NoMohH o3neleHoM MLy Ha MecTy .

u3Boherba paoa .

4. YIIYTCTBO 3A JUAAKTHYKO-METOJAUYKO OCTBAPUBAIGE ITIPOI'PAMA
Ha noueTky HacTaBe yueHHMKe YNO3HAaTH Ca LM/bEBUMA M UCXO/IMA HACTABE / yuera, IIAHOM Pajia i HAUMHHMA OLICHHBAbA.
OOGmun nacrase: Hacrasuu caapiaju ce peanusyjy kao
~ Teopujcka nacrasa ( 31 yac)
Mecro peannsanuje nacraBe: TeopHjcka HacTaBa ce peannsyje y yHUHOHHIM WK y oroBapajyhiem kaGunery
Tpenopyke 3a peaHsanujy HacTase:
—  Tlpu 06paau MojeIMHUX HACTABHUX jE/IMHULIA KOPUCTHTH NAHOE, CIIMKE, LIPTEKE, MPUMEPKE HAIBEMHHX BOJIOBA.
~  KopucTHTH MynTHMEIMjalTHE NPE3eHTaLMje M CHMYJIaliije Paja Noje/IMHMX elleMeHaTa Hal3eMHHX BOJIOBA,
—  VIHCHCTMpATH Ha NOBE3MBAIbY NPETXOIHO CTEUEHUX 3HAIbA H3 E/IEKTPOTEXHHUKE;
Teopujcke canpskaje NpeMeTa MOBE3aTH Ca OPraHM3aUMjoM H3BONCH:A MPAKTHUHE HACTaBE.
TIpenopyyenn 6poj uacosa no Temava:
- Hamxsemun Bojosu (16 yacosa)
~  KabaoBckn npudop ( 15 uacosa)

5. YIVTCTBO 3A ®OPMATHBHO U CYMATUBHO OLEIbUBAILE YUEHUKA
HacTaBHHK, Ha MIOYETKY LIKOJICKE FOAHHE WIIH HA NIOYETKY TeMe YTIO3Haje YUEHHKE Ca HAuHHOM OLICHHBAHa, IMHAMHKOM H e/IeMEHTHMA OLICHHBAHA.
Tpahense pasoja, HanpeoBamLa u 0cTBAPEHOCTH MocTHTHYA yueHHKa 00aBba ¢ (OPMATHBHHM U CYMATHBHHM OLCHHBAIEM.
DOpMATHBHO OLEILHBAILE CE O/BHja HA CBAKOM acy Kpo3:
- npahiere aKTHBHOCTH yueHHKa Ha uacy (Tj. poLECY yuersa);
- KOHTHHyaIHO npahera J0CTHIHYTHX HCXO/Ia H HHBOA IOCTHIHYTHX KOMIICTEHLIMja,
- yuemhem yueHnKa y 3ajeiHHUKOM paiy
HacTaBHUK y NOCTYIIKY OLeHHBatba NPHKYILba 1 GesiekH nojaTke o nocTuriyhinMa yueHuka, npoLecy yuera, Hanpeaosatby H pasBojy y4eHHUKA TOKOM FOAHHE Y AHEBHUKY
pajia ¥ CBOjOj NEarouiKoj 10KYMEHTaLMjH.
CyMaTHBHO OUe-HBAIE CE BPIIM Ha KPajy MPOrpaMCcKe LeTMHe, MO/LyJ1a WilH 3a KIacH(DMKALMOHH TIEPHO/L M3 NPEAMETa Ha OCHOBY:
- ycMeHe npoBepe 3Hara;
= KOHTPOJIHMX W flomahux 3a71aTaKa
~ TecToBa 3HaIba, OTHOCHO 3A1aTaKA OGJCKTHBHOT THNA.,
~  1ojaTaka NpUKyMbeHuX GopMaTHBHUM OLEHHBAEM
DOpMATHBHO W CYMAaTHBHO OLICHHBAKLE 71€0 CY jeIMHCTBEHOT MPOLeca OLeHHBakba 3aCHOBAHOT Ha YHANpPe/l yTBpheHHM KpHTEpHjyMHUMa ca KOjUMa Cy YHEeHHUM yro3HaTH
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Hasus npeavera: AINIMKATUBHU INPOI'PAMM 3A EJIEKTPUYHE HHCTAJIALIMJE

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLA U TPAJAILE

Paspen Teopujcka HacTaBa Bex6e IlpakTnyHa HacTaBa Hacrasa y Gnoky VkynHo

1l 31

31

2. IMJBEBH YUEIbA:

—  Vnosnapaie yueHHKa ca 3Hauajem KopHifiera cnetjanuzoBaHux nporpama y o61acTH eHepreTrre;
—  Ocnocob:baBatbe yueHuka 3a kopuiuhierbe CrieujaiM30BaHuX Nporpama 3a u3pajy NpojeKTa 3a e/leKTpHuHe HHCTalaLuje

3. TEME, HCXO/I{, TIPENIOPYYEHH CAJAPKAJU Y KJbYYHHU ITOJIMOBHU CAZIPIKAJA

Paspen: Tpehn
Topmumen own uacosa: Teopuja: 0 uacosa; Bexe: 31 wacosa

TEMA . ACXOIT : TPENIOPYYEHH CAZP/KAJH / KJbYUHH OJMOBH CAZIPIKAJA
0 3aBpuIeTKY Teme yueHuk he GurH y cramy na:
« KOpHCTH ocHOBE CodTBEpE 32 H3pajty MpOjeKTa TIporpamu 3a npopatyH yHyTpaIlILer H CHOJalliber OCBET/berba
e npopauyHa OCBETberba 32 Makbe 00jeKTe — NPOCTOpe MucTanaumja nporpama, aikypHparbe, aIMHHHCTPATOp
©  KOpHCTH cOhTBEp 3a MOIM(HKOBAHE T0GHjCHHUX pe3yTaTa I"71aBHH MCHH, aNaTh, PajiHK NIPO30pP, MPOJEKT MeHaUep, OGJeKTH, NPOjEKTH...
Tporpamn ®  KOPHCTH CTPYUHY TEPMHHOIIOTH]Y Y OBOj 00JIaCTH. OrBapaibe npojekTa, KOOpAMHATE, O CHOBA, TPOJAMMEH3HOHAIHH NIPUKA3H,
3a M3N1a3HM pesyITaTH
npopauyn VHoc nojataka, yclioBH pajia OCBETIbeHa, 50je 3110Ba, Pacriope/i MpocTopa, YHOC
OCBET/beIba 3D ofjekara, 3axTeBH 3a 6oje

CaeTuIbKe, KATaJIor, MOJIALMU, KAPAKTEPHCTHKE, MO3ULIHje
TIpopauyH - 3aXTeBaHH 0CBET/baj, NOTPeGaH Gpoj, pacriopes 1 nosoKaj
CBETHJbKH

*  KOPHCTH CO(TBEp 3a H3pajly je/THOCTABHHX TO/IOra -
rpalieButcKor niana

* KOPMCTH cO(TBEp 3a M3pajTy HHCTATALM]A H LIEMA
*  KOPHCTH COTBEp 3a H3pajly OCHOBHMX NpOpadyHa
* KopucTH codTBep 3a 0Gpajty TekcTa
Iporpamn 3a pHcT drsep paiy .
. © OmnHCyje OCHOBHE KapaKTePHCTHKE MPOrpama 3a NPojeKToBaHe
npojexToBame . -
nocrojeher crama
CACKTPHYMAX | KOPHCTH CTPYHHY TePMHHOJIOTH]Y y 0BOj 06J1a
HHCTANALHjA Yy vy

Bpere npojekara

Viora  3Havaj npojexta. CacTasHm 1€70BM NIPojeKTa

ONUITH 1 HAMEHCKH TPOTPaMH 32 NIPOJEKTOBAH,E HOBHX CACKTPHUHHX
MHCTANalMja

Vrno3HaBabe ca NpOrpaMuMa 3a NPOjeKTOBakE — OKPYIKeHe

LpTarbe 0CHOBHOT FpaljeBHHCKOT MaHa - 06jeKTa (CTaHa, BUKEHAHILE).
BuGnuoreke u rpyne cumbosa, o3Haka

V6auusarbe cumG01a eieMeHara, IJIaHUpatbe MHCTAIALM]e, OBE3UBabe
eleMeHaTa AMHHjaMa — TPACa MPOBOHIKA

[popauynu - onpeluparbe npeceka MPOBOJAHMKA, MAJ0BH HAMOHA, PACTIOPE/
cHara 1o azama, 01aGHp OCHrypaua, 3alTHTA, OTHIOPA Y3eMIbetba
Llprarbe mema- 1eme 1eoBamba, jeJHOMONHMIX, Pa3BHjeHHX, G0k
Cxnionim anapat
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o Creunduraumja

o Tlporpamu 3a npojekToBatse noctojeher crama (OKpykere, Mepere J1acepoM,
YBO3 M H3BO3 NI0/IaTaKa y APyre NPOrpame, LPTare MPOCTOPa THITKOM, OJIOBKOM,
npey3uMarbe Mepa, noBesusarbe pedpepeHTHHX Tauaka, 2D uprexu, 3D Moaenm,
BHMJICO M 3BYUHHM KOMEHTapH, /I0pa/ia pocTopa)

Iporpamu 3a | e kopucTH coTBep pasHux npoussohada onpeme 1 Matepujaia | o CodrBepu pasHuX npoussolaua MaTepujaa 1 Orpeme 3a eJIeKTpUIHe

w3bop onpeme | o Koprctehu codaep u3aGepe onpemy — npema HHCTanaunje
H MaTepujana KapakTeprcTHKama 3a oarosapajyhy npodiemcky cutyamjy « Boauun 3a n360p onpeme no passum duiTepuma
3a (npojekar, 3aMeHCKH /€0, MepHe BPEIHOCTH, TeXHHUKE o Boauuu 3a u3Gop sawrira
eJIeKTpHYHEe KapaKTepUCTHKe...) * Busyenuzauuja nenosara
HHCTAJIAIHjE
« OGjachu ysory co(TBepa 3a HaA30p eNEKTPHUHE HHCTANalMje | o YIa3HW HUBO HAI30PHOT cO(TBEPA 3a MPUKA3 MOJATAKA W H3BEILTABALE Y
Codrep— | » Pasnukyje MexaHu3me Kojuma coTsep yTHye Ha MaJIuM CHCTEMHMa
nporpamu 3a KapaKTepUCTHKE MOTPOLIIbE eHeprije o Komnartubunum ypehaju, unrepeanu npaheta, npahetse y peaiHom BpeMeHy
Hamop OnpeMe H HHCTANALM]A Y HAJBAKHH]HM TAUKAMa, HEMOTPEGHA NOTPOLIFA, HIBO3
esleKTpuUne nojiaTaka, 3alUTUTHE jeIMHHLE, ayToMaTcka 00paja nojaTaka, HCTopHja
HHCTANAUHje nojlaTaka, H3BELITABAE

* CMameHe YTPOLIKA eHEeprije KOHTPOIOM MOTPOLIbe

4. YIIYTCTBO 3A TUAAKTHUKO-METOJAUYKO OCTBAPUBAIE NIPOI'PAMA
Ha nouerky HacTaBe yueHHKe yNo3HaTH Ca UHJbEBMMA M HCXOJMMA HACTaBe / Yuerba, MIaHOM Pajia M HauHHHMA OLIeHbHBalba.
O6anum nacrase: Hactasuu caapiaju ce peanusyjy kao
~  Bexbe( 31 uac)
Mecto peasnsauuje nacrase: BexGe ce peanusyjy y kaGuHety ca pauyHapuma (Y4eHHK - pauyHap)
Tonena onesbema Ha rpyne: Onesbere ce eu Ha 3 rpyne (10 10 yueHuka y rpynu)
Tlpenopyke 3a peaTH3amujy HacTaBe:
— Bex0e peanusoBati y G210Ky 0/ 2 IKOJICKA Yaca CBake Apyre He/e/be TAKO J1a jelaH padyHap KOPUCTH jeJiaH yYeHHK.
Tporpamu 3a NpopayyH oCBETbemwa
—  OBpanuTu Hajmalbe MO jeaH NPOrpam 3a MPOpauyH YHYTPALIHEr H CIOJballiber OCBETIheH:A
~ 3aBHCHO 071 01ABPAHOT ALTMKATHBHOT COGTBEPA, KOJH C& KOPHCTH Y by HCITyIbelba HCXO/1a, BeKOE Tpeda OCMHCIHTH TaKo /1a CBAKH yUeHHK Ha Kpajy Teme ypan
pazHu 3a/1aTaK - oroBapajyhu npousBos — nmpopayyH ocBeT/berba 3a 2 objeKTa (Mo jeaaH 3a yHyTPallkbi U CTIoJballilbH MPOCTOp)
TIporpamu 3a NPOjeKTOBAM€ eJeKTPHUHHX HHCTAIANM]A
~  OGpaauTH jenan Nporpam 3a NpojeKToBare H MHPOPMATHBHO 1aTH KAPAKTEPHCTHKE BHLLIE TAKBUX
~  3aBHCHO 0/1 01aGPaHOT arTMKATHBHOT CO(TBEPA, KOjH C& KOPHCTH Yy LIMJbY HCTTYHEHha HCX0/1a, BEKGe Tpeba OCMHCIIUTH TaKo J1a CBAKH YUYEHHK Ha Kpajy TeMe ypaau
PpajHH 3a/1aTaK - ojroBapajyhii IpOM3BOJL — NMpojeKart eieKTpUUHE HHCTaNaUMje Mawber ojekTa (kyha, cran..)
Tporpamu 3a H360p onpeme H MATEPHja/IA 32 CJICKTPHUHE HHCTATANMjE
VnosHaTH BHIIIe NOrpama pasHiX Mpo3Eohata onpeme 3a eCKTPHUIHE WHCTATAIIHE
~  3aBucHO 01 M3aGpaHKX anIMKaTHBHMX CO(TBEPA, KOjH C& KOPHCTH Y LMJbY HCTIYHetba HCX0/1A, BEXKOE TPpeba OCMHC/IMTH Tako Jla CBAKH YHEHHK Ha Kpajy Teme MojKe
n3abpaTH onpeMy M MaTepHjajie pema 3aXTeBHMa 3a/1aTka — NPOOJIeMCKa CHTYaLja
CodTeep — nporpaMu 3a HA/I30p eJIEKTPHYHE HHCTANANIHjE
~  Yno3HatH jeiaH Nporpam 3a Haa30p eJIEKTPHUHE HHCTAIALM]e
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~  3aBHCHO 011 01aGPaHOT ANIMKATHBHOT COpTBEPa, KOjH C€ KOPHCTH Y LIMJbY HCMYHbeHba HCXO/1a, BekGe TpeGa OCMMCIIMTH TaKo J1a CBAKH YUEHHK Ha Kpajy Teme Moske
TIPE/ICTaBUTH NPEIHOCTH OBE BpCTe cohTRepa

OxBupru Gpoj uacosa no Temama:
— Tporpamu 3a npopauyn ocBeT/bema(9 uacosa)
~ Tlporpamm 3a mpojexToBame ciiekTpuHMX muctatamuja(12 uacosa)
TIporpavu 3a H360p ONpPEME H MATEPHjAIA 32 CICKTPHUHE HHCTATaUM]E (6 uacoBa)
—  Codrsep — nporpamu 3a Ha30p eJeKTPHYHE HHCTATANMje(4 yaca)

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATHBHO OUEILUBAIE YUEHUKA
HacTaBHUK, Ha MOUETKY IIKOJICKE FO/IMHE WM Ha MOYETKY TeMe YNo3Haje yueHHKe ca HAUHHOM OLeHHBakba, IMHAMUKOM H €JIeMEHTHMA OLIeHHBatba.
Tpaherse passoja, HanpeaoBara U OCTBAPEHOCTH MocTHrHyha yuennka 00aBba ce JOPMATHHUM H CyMATHBHHM OLCHHBAHEM.
DOopMATHBHO OLELHBAME CE O/IBHja HA CBAKOM Hacy Kpo3:
- npahiere aKTMBHOCTH YueHHKa Ha uacy (Tj. npouecy yuera);
~  KOHTHHyajHO npahera IOCTHIHYTHX HCXO0/1a M HMBOA MOCTHTHYTHX KOMMETEHIIM]a,
- yuewlhem yueHHKa y 3ajeIHHUKOM pajy
HacTaBHUK y NOCTYNKY OleHHBaka MPUKYTIba M GENIeikH MoJaTKe O MOCTHrHYhMMa yueHHKa, MPOLIeCy yueHa, Hanpe/IoBakby M Pa3Bojy yUeHHKa TOKOM FOIMHE Y THEBHHUKY
paia 1 CBOjO] MEATOLIKO] 0Ky MEHTALIM]H.
CyMaTHBHO OLeILHBAIE CE BPLUIK Ha KPajy NPOrpamMcKe LEIHHE, MOJY1a Il 33 KIAcH(HKALMOHH NEPHO/ U3 IPEAMETA Ha OCHOBY:
YeMeHe npoBepe 3Hama;
= KOHTpOsIHMX H nomahux 3ajaraka
TECTOBA 3Hakba, O/IHOCHO 3a/1aTaka OGjEKTHBHOT THIIA.
N0JATAKA NPHKYTLEHHX (OPMATHBHUM OLCHHBAMEM
DOpMATHBHO W CyMAaTHBHO OLICHHBALE JIE0 CY jeIMHCTBEHOT MPOLIECa OLIeHHBaHa 3ACHOBAHOT HA YHANPE/ YTBPHEHHM KPHTEPHjyMHMa ca KOjHMa CY YUCHHIIH YTO3HATH
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Ilaan nacraBe n yuema
3a 06pasosuu npodua EjleKkTporexHuuap npouecHor ynpasbama*

1 PABPE]L 11 PABPE]L A3PE/L 1V PA3PE]L VK 10
wenemno roanmme werenno | rommmme rommunve | werenmo | rommume ronnume
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§ | Mepema y exexrpoenepremmuun > 70 KD 7
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5: 13EOPHI IPOTPAMH 2 0 2 ) 132 132
2 [ e s AREE 2 | e
Vicymio AL+A2+5 71| 4|25 37|18 9 | 6|4 333 [222158 (_79) 10 (33"[55) 350 [60) (f.n 14 (,'25157)434 9 (,,’l'i';m 1043(296150 (31?113)
Yy 2 hasd » 0 A = & o G

Hanovena: * Moapasy
** Yue

i PEIMBAM]Y HACTABC KPO3 TCOP!
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b. Jlucra u360pHUX NPorpama oGpa3oBHoOr npoguia

P6 Jlucta u360pHHX Mporpama PA3PE]]
Ljmjujiv

Crpyuny nporpamu
1 [JIugrosu 1 1
2 | OGHOBJbHBH H3BODH eHEprije 1

EnekTpoeHepreTcku BOJ0BH 1

ATIMKaTHBHH NIPOTpaMy 3a eJIeKTPHUUHE HHCTaaluje 1

OnuiteoOpa3oBHH MPOrpamMu

Crpauu jesuk IT* 1 1

H3abpauu criopt** 1 1

Hcropuja (onabpane Teme)** 1 1

M3aGpaHa norjasjba MaTeMaTHKe 1

1
1
1

S

Hunycrpujcka reorpaduja**
JIukoBHa KyTypa**
Mysuuka Kyatypa**
Buonoruja

=) BCY SN [V PSS (V9 10

Hanowmena: * nporpame Crpanu jesux II 1 JIngrou yuennk Moxe u3abpaTi camMmo y IpyroM paspey 1 H3yuaBaTH ra jelIHy WM IBe FOANHE
** VueHuk H360pHHU Nporpam Gupa jeIHOM y TOKY LIKOJIOBakba
Vuenuk 6upa 6ap jenan npeaMeT TOKOM IIKOJIOBAHA Ca JINCTE H3GOPHUX CTPYUHHX Nporpama

06U 05Pa30BHO-BACIHTHOT Pajia KOjHMA ce 0CTBAPYjy 00aBe3HH NPeAMETH, H3G0PHH NPOrPamMH H AKTHBHOCTH

@O0 BAOH BACIL I OINPAYA I[PAPEL | 11 PASPEJ] | 11l PA3PEZ | VKVITHO
4acosa yacoBa yacoBa 4acoBa
Yac 0/1eJbeHCKOT CTapeLHe 37 35 31 103
Jlonatuu pan* 110 30 110 30 10 30 0 120
Jlonyucku par* 10 30 10 30 10 30 10 120
[punpemun pax* 10 30 10 30 10 30 1o 120

*AKo ce ykaxe notpeba 3a 0BUM o0nnLMMa paaa
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B. JIncra u360pHuX nporpamMa npemMa nporpamy o6paszosHor npoduia

PA3PEJT
1 1l [T} v

PG Jlueta w3Goprix nporpava

Crpyunm npeaveti
1 [ Mporpaviparse 2 2
2| Mexanmuxn cucremn mngrosa
3| Enexrpnunn cuctemn mndrosa
4| Encktpuno nokperarbe

5 | Muaycrpujexa podornka

HATIOMEHA: * ViieHuK m360pHi MpOTpam GHpa JeAHOM y TOKY WKOA0Bara

©

o

O6MuM 06pa30BHO-BACMHTHOI PAla KOjHMA Ce 0CTBAPYjy 00aBe3HH NPeAMETH, H360PHH NPOrpaMH H AKTHBHOCTH

TPASPEJL | 11 PASPEJ | Il PASPEJ] | IV PASPEA | VKVIIHO
uacosa wacosa wacosa wacosa wacosa
Uac 0emersCKOr CTapelike 37 37 35 31 140
Jlonathu pax* 1030 1030 1030 1030 10 120
Jlonynekn pan* 1030 1030 1030 2030 10 120
Tpunpemin par* 1030 120 30 120 30 10 30 10 120

*AKO CC yKaKe 110Tpeba 5a OBIM OO LIVA paia

OCTAJIY OBJIULIA OBPA3OBHO-BACITUTHOT PAJTA LT, LRI, LWILETL NIRRT
uacosa uacosa uacosa uacosa
105
. 710 5 HACTaBHHMX

Exckyp3uja 10 3 nana 10 5 naHa HACTAaBHHUX nata
naHa

Je3HK Iy TOr HAPOZIA HK HAUMOHATHE MAIbHHE Ca e/IeMEHTIMA HALHOHATHE KyIType 2 uaca HeesbHO

JIpyru cTpanu jesuk 2 uaca HeeIbHO

Jlpyri npeaveti* 1-2 uaca HeesbHO

Creapaiauke u c1I0GO/IHE AKTHBHOCTH yueHHKa (XOp, CeKIja 1 ApyTo) 30-60 uacosa roaue

JIpyIuTBeHE AKTHBHOCTH (YUEHHNKH APAAMEHT, YueHHIKe 3a1pyTe) 15-30 wacosa roamuibe

Kysimypha u jaHa 1e1aTHOCT WKose 2 pajHa naHa

*TTopea HABEACHIX NPEAIMETA, LIKOAA MOE A2 OPTaHi3yje, y CKAGLY Ca ONPEAC/EIbIMA Y ACHHKA, (aKyATaTHBHY HACTABY 13 PEAMETa KOJH Cy yTBPEHH HACTABHIM NIAHOBHMA APYTHX
0BpasoBHIX MPOGIIA HCTOT WAN APYFOT MIOAPYH]a PATa, HACTABHNM TLIAHOBHMA TMHA3H]E, HH 110 IPOFPAMHMA KOjH CY NPETXO/IHO TOHETH.
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OcTBapuBarbe IIAHA MPOTPAMA HACTABE 1 yUelba

1 PASPEJ 11 PASPEZT Il PASPEL | IV PA3BPE]]
uacosa uacosa uacoBa uacosa
Pa3peHo YacoBHa HaCTaBa 37 37 37 34
MeTopckn pax (Hactasa y G/IOKy, paKca)
(ObaBe3He BAHHACTABHE AKTHBHOCTH 2 2 2 2
Matypcku uenuT 3
YKYNHO pajiHuX Henesba 39 BY 39 39!
Mozena onesmersa y rpyne
pa roauuitby GoH Yacosa opoj
3p TpeavMeT/Moy 1 TpaKTHYHA Hactasay y4eHuKa y
en SIS HacTaBa GroKy. TpyNu -0
| [Octone encrrporexuie 37 B
TpaxTiuna nactasa 148 15
Tporpamuparbe 74 15
Codrsepcky anatn 74 15
1l [ Enextpruna mepera 37 15
EneKTpoHika 37 15
TpakTiina nactasa 148 15
Mepetba y enekTpoenepreTHin 70 10
EnepreTcka eeKTpoHHKa 6] 10
111 | Enekrpuune Matuse ca ucnuTusarben 35 10
MuKpOKOHTpOJIepH 70 10
EJleMeHTH ay TOMATH30BAHHX CHCTEMA 140 60 10
Tpeay3eTHHWTBO 62 15
ESeKTpHUHE MallHe ca HCHTHBAIEM 31 10
VnipaBJbatbe €JIEKTPOHCKMM NpeTBapaunMa cHare 62 10
IV | Ynpabmarbe eneKTpoMOTOPHHM MOrOHOM 31 30 10
TporpamMabHIHH JOrHUYKH KOHTPOJIEpH 62 30 10
CHHTE3a ayTOMATH30BAHNUX CHCTeMa 124 30 10
TexHMuKa 10Ky MeHTalja 62 10
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A2: OBABE3HU CTPYYHM NPEAMETH

Hazug npeavera: ®UUKA

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOI' PAJIA — OBJIMIIM U TPAJAE

Tomuuimbu donn yacosa:

Teopujcka HacTaBa Bexb6e

IlpakTHyuHa HacTaBa

Hacrasa y 610Ky YkynHo

I

74 0

0 74

2. UMJbEBH YYEIbA:

_ Paseujare (hyHKUHOHATHE UCMEHOCTH - PHPOAHO-HAYHHE U TEXHUUKE;
~ VnosHaBarbe ca OCHOBHMM (PH3HUKMM TT0jaBaMa 3HAUAJHHM 32 CTPYKY 1 PasyMEBathe OCHOBHUX (DHIMUKMX 3aKOHA;
~ Pa3BHjare TOTHUKOT H NICTPAKTHOT MHIILbCH H KPHTHUKOT CTaBa y MHUIILILCHY;
- Pa3Bujame CBECTH 0 3HaUA]y EKCTIEPHMEHTA NIPH YTIO3HABAMY, PA3yMeBakby H POBEPABAIbY (PH3NUKHX 3aKOHHTOCTH;
- OcnocoGbaBatbe 3a youasatbe, opMyIIHCabe M peLaBarbe jeIHOCTaBHMjHX npoGiema;
- Ynosuasaibe ca 3HauajeM (pU3MKe 3a TEXHHKY M NIPHPOIHE HayKe;

- Pa3eujarbe cniocoGHOCTH M BELITHHA 3a NPUMEHY 3Haba W3 QU3HKE Y CTPYLH;

~ Vno3uamaie ca NojMOM PUPOHUX PECYPCa, HHHXOBO] OFPAHHUCHOCTH U OZpKHBOM KopHuheiby;
~ Passujame NPaBHAHOT 0J1HOCA YUEHHKA NIPEMA 3ALITHTH, OGHOBH 1 yHanpehetby KUBOTHE CpeuHe;
- Ynosnasaie ca npouecMa 1 NPOM3BOAMMA PA3IMUMTHX TEXHOJIOTHja;

3. TEME, UCXO/IU, NPENIOPYYEHU CA/IP7KAJU U KJbYYHH NOJMOBU CAJIKAJA

Paspen: Mpsu

TComuiumby doun wacosa: Teopuja: 74 uacosa;

TEMA

Ucxoam
[o 3aBpuietky Teme yuenuk he Guth y cramy ja:

MPENOPYYEHU CAIPYKAJH / KJbYUHHU MIOJMOBH
CAIIPIKAJA

YBony pusuxy .

onue 3Hauaj PH3KKe Kao (hyHIAMEHTATHE HayKe M HheHy Besy ca
NPUPOIHKAM M TEXHUUKHM HayKama;

HaBe/Ie OCHOBHE (PU3HUKE BEJTMUMHE H HHXOBE MEPHE je/IMHHLIC
ofjachH Kako ce 106Hjajy jelMHHLE H3BEICHHX (H3MUKHX BeTHUMHA;
paziuKyje ckalapHe W BEKTOPCKE BejIHuHHE;

o Gusnka — GyHIaMEHTAIHA IPUPOHA HAYKA.
o Du3MUKE BETHYMHE H IHHXOBE jeIHHHIE.
« CKanapHe u BeKTOpCKe BETHUHHE

Kibyunn nojMoBH: cKkalapHa BeJHYHHA, BEKTOPCKA BEJHYHHA

KnnemaTuka

eduumLIe MojMoBe pehepeHTHH CHCTEM, TyTakba, NpeheHH nyT,
MaTepHjatHa TauKa;

KOPHCTH 1ojmMoBe Gp3uHe H yGp3ama

paziiuKyje paBHOMEPHO M PABHOMEPHO YOP3aHO NPABOIMHHU]CKO
Kperae

NpUMelbYje 3aKoHe KpeTarba y jeIHOCTAaBHHjUM MpHMepHMa;

o Pedepenthu chcrem.

« Ilonena kpetama.

o Cpenrba 1 TpeHyTHa Gp3uHa.

o PaBHOMEPHO NPaBOJIMHKM]CKO KpeTatbe.

« Vopsare. PABHOMEPHO MPOMEHIBHBO MPABOJHHHJCKO KpPeTaibe.

Jemoncmpayuonu o2neo:
« TIpoBepa KHHEMATHUKHX 3aKOHA MPABOTHHU]CKOT KpeTarba momohy
KOJIHLLA, IMHAMOMETPA 1 TEroBa.
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Kiby4nu nojmos
yOp3ae

1 KpeTame, pedepeHTHHCHCTeM, Op3uHa,

OIULLE OJMOBE MACE, CHAIE M UMITYJICa;
Qopmymue HyTHose 3akone;

npumerbyje HyTHOBe 3aKoHe:

pasiuKyje Macy oj1 TeKHHE Tena;

onwcyje NojMoBe pajia, eHEpruje 1 cHare U bHXoBy MehycoGHy Besy:
(hopmy.imie 3aKOH OApIKatba MEXaHHUKE eHepruje

NpHUMelbYje 3aKOH OJPskatba eHepruje MpH peluaBarby jeAHOCTaBHH]HX

o OCHOBHE IMHAMMUYKE BEJIMYHHE: MAca, CHIIA M UMITYJIC.
Tpeu HbyTHOB 3aKOH — 3aKOH HHEpLIHje.

Jlpyr# HyTHOB 3aKOH — OCHOBHH 3aKOH JIMHAMHKe.
Tpehu HyTHOB 3aKOH — 3aKOH aKIMje H peakiimje.
I'pasuraumona cuna.

» Texuna Tena.

Apnamaxa npoGrema; Jesoncmpayuony oziedu:
© NpUMEbYje 3aKOHE IMHAMUKE Y TEXHHLIH; « Mepeme cuie nomohy aHHaMOMETpa.
© HaBesie 0COGHHE IPABHTALIMOHE CHIE; « Tlpoepa apyror by THOBOT 3aKkoHa momohy KOJHLA, IMHAMOMETpA U
Terosa.
KibyuHH n0jMOBH: Maca, CHIIa, MMITYJIC, HHEPLja, FPaBUTALH]a,
TEHKHHA
o JlehUHKLIE LEHTPUIIETAHO YOp3atbe; o lleHTpuneranHo yop3ate.
o JlerHHLIE OJMOBE NEPHOA M (peKBeHLnja, yraoHa Op3uHa 1 yraoHo | e Yraona Gp3uHa W yraoHo yopsatbe.
ybp3atbe; o Llenrpuneranna u ueHTpUYraiHa cHia.
o OMHLIE M0jaM LEHTPUIIETAHE W LEHTPH(YraIHe CHile, MOMEHT cuiie, | o MOMEHT CHile, MOMEHT UMITYJICa H MOMEHT HHepuHje.
Kpyso MOMEHT MHEpUHjE U MOMEHT UMITyJICa
poraiuuono « HaBeJle je/HOCTABHE NIPUMEPE NPHUMEHE LIEHTPHMETAHE 1 Hemoncmpayuonu ozieo:
Kperame LeHTPH(YyraHe CHile, MOMEHTA CHIle, MOMEHTA MHEpLIMje H MOMeHTa | o JleMOHCTpauHja poTalMOHOT KpeTatba nomohy OGepGekoBor Touka.
umnysica;
KibyuHn nojMoBu: yraona Gp3uHa, yraoHo yOp3arme, MOMEHT
CHJIC. MOMEHT MMITyJICA. MOMECHT HHEpIHje
« OTIUIIE MOjMOBE yHYTpallitba CHEPTHja M KOTMUHHA TOMOTE: « ViyTpaima eneprija 1 Toniora.
o JepMHHMLLIE TEPMOAMHAMHUYKE NPHHLMIE; o [ u Il npuHuMn TepMOAMHAMUKE.
* OnHLLE 3HAYa] KOSDHLIMjEHTa KOPHCHOT AejCTBa; « KoeduumjeHt kopucHor aejcTsa.
Tepmoaunamuka Hemoncmpayuonu o2neo:

JleMOHCTpalHja pasIMuMTHX MEXaHW3amMa MPEeHOCca TOMIoTe

Kibyunn nojmos
JejcTBa

1 eHepruja, TOIIoTa, KOEHIHjEHT KOPHCHOT

Ejexrpuuno n
MATHETHO N0Jbe

JieuHmLIe MOjaM HaeNeKTpUCaba i

HABO/IM HAYMHE HACICKTPHCABAA Tela;

onHe chTy MellyCOBHOT Jef10BaIa  HACTEKTPHCAHHX T H
KysioH0B 3aK0H;

« Haenexrpucasarbe Tena. 3aKoH 0 O/ipykatby HacleKTpHCakba.

o KynoHoe 3akoH.

* JaumHa eneKTPHYHOL 10Jba, eEKTPHUHH NOTEHIHjaI.

« XOMOIEHO H HEXOMOTEHO E/IEKTPHUHO M10JbE H IHXOBO NIPHKA3UBAILE
nomohy esekTpHUHMX JMHKja cue. Enexrpuunn guyke.
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* pasNMKyje jaunHy CICKTPHUHOT 10Jba M eICKTPHUYHH NOTEHIM]al, Pajy eneKTpUuHOM Mosby, Besa U3mely paja u eNeKTpUyHOr
OJIHOCHO €/ICKTPHUHH HATOH HanoHa.
o JeMHHLLE I0]MOBE €1eKTPUYHE JIMHUjE CHIIE U eNeKTPHUHH (AyKC; Marnero nose. MarseTsa unyKumja u MarneTnu (ryke.
« onuue Be3y W3Melly paja u eeKTPHUYHOr HarnoHa; EslekTpomMarseTHa MHyKuuja.
« 0GjacHu 0COGHHE MarHeTHOT M0Jba CTAHUX MarHeTa W MarHeTHor DapajicjeB 3aKOH €/IeKTPOMArHeTHE HHAYKIHje
1107ba ENEKTPHUHE CTPYje:
o jierHULIe OjaM MarHeTHOT (lyKca U NojaBy eeKTpOMarHeTHe Jlemonempayuonu oznedu:
MHAYKLHjE; ~ JleMOHCTpalMja NOCTYNaKa 3a HACIEKTPHCABALE TeJia.
- Epcrenos orsen.
- JleMoHCTpauHja eJIeKTPOMArHETHE MHLyKUMje.

KibyuHH 10jMOBH: HACIICKTPHCALE, EICKTPHUHO MOJbE,
€JIeKTPHYHH TIOTEHIH]a)l, MATHETHO MoJbe, (BIIyKe,
€JIEKTPOMArHeTHA MH/LyKIH]a

4. YIIVTCTBO 3A JUJIAKTHYKO-METOJUYKO OCTBAPUBAILE IIPOr'PAMA

HAYUH OCTBAPUBAIbA ITIPOTPAMA
Ha npBoM yacy ynosHaT yueHHKe ca LIMbeBHMa M HCXOZIMMA HACTaBE, OZIHOCHO YUetba, TUIAHOM Pajia ¥ KPHTEPHjyMOM H HAUHHHMA OLIeHHBatba, HAYHHOM pajia y
YUHOHMLM/KaGUHETY, M Pacrope/iom peaiu3aiiije HacTaBe.
JluckyTyjeTe ca yueHHIMa O HHXOBUM HCKYCTBHMA Ha 3a/1aTe TeMe.
O6mum HacTaBe: TEOPHjCKa HACTABA Ca ICMOHCTPALIMOHHM OFJIeIUMa
Mecto peannsaunje nacrase: Hactasa ce peatusyjc y yUHOHHIM WIH y KaGHHETY 32 GU3HKY.
Tlopena na rpyne: Oziesberse ce He 1en Y rpyne.
TIpenopy4enn 6poj yacoBa no reMama:
o VBony dusuky (4 yaca)
« Kunemaruxa (14 uacosa)
o Jlunavinka (16 vacosa)
« KpysHo u poraumono kperarse (15 uacopa)
« Tepvonnamuka (10 uacosa)
o Enexrpuuno u marsetHo nosse (15 uacosa)

Tpu u3pau onepaTHBHUX MIaHOBA NOTPEGHO je AeuuncaTh MMHaAMKKY paaa umajyhu y BHY 1a je yuerbe, Kao H (OpMHpabe CTaBOBA M BPEAHOCTH, KOHTHHYHPaHH
NpoUeC M 1@ je Pe3yATaT jo CBHX AKTHBHOCTH Ha UaCOBHMA PeaiH3OBAHHX PA3THUHTHM METOACKHM MPHCTYNOM, KOpHUINCHEM HH(OPMALHja M3 PAsTHUMTHX H3BOPA,
npe3eHToBaHAM BehiM GpojeM pealHuX NpHMEpa i y3 akTHBHO yuewhe yucHHKa.

HacraBHe cazpikaje je HEONXOIHO Peannu3oBaTH KPo3 CUMYIALIH]y IITO BHLIE CHTYAllHja W3 PealHOT KOHTEKCTa, KOpUCcTehn caBpeMeHe HACTaBHE METO/E W CPE/ICTBA.
Tpeba HacTojaTh 1A yueHHLM Oyay 0cnocoGibeHH 3a: CAMOCTAIHO pellaBatbe MPOGIEMCKHX CHTYallja; NPOHAIakKebe, CHCTeMaTH30Babe U Kopuihiere nHdopmaimja u3s
Pas/IMUMTHX M3BOpA (HMp. CTPYUHE JIMTEpAType, HHTEPHETa, Yaconuca, yubeHnka, KaTajiora...): BU3ye/IHO onaskaibe, nopeliere U ycrnocrasbare Besa usmely pasanuntix
caapikaja (HNp. MOBE3MBaLE Cazpkaja MPEIMETA Ca CBAKOJHEBHUM MCKYCTBOM, CajipikajumMa APYTHX MPEIMETa U /IP.); TUMCKH Paji; CaMONpPOLEHy CONCTBEHOr 3Haiba
HANpeJIoBakba; NPE3CHTALM]Y CBOJUX PaaoBa M PYNHMX Mpojekata U euKACHY BH3yelHy, BepOalHy M NHCaHy KOMYHHMKALWjy y3, Kaza je To notpeGHO u oarosapajyhy
aprymeHTanujy.
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TlpuankoMm peasin3aliije HacTaBe KOPHCTUTH CBA IOCTYITHA HACTABHA CPEICTBA M MYJITHME/IHjaJIHe Npe3eHTalje, ynyhuBaTH yueHHKe 1a KOPUCTe HHTEPHET W CTPYUHY
JMTEpaTypy, MOACTHLATH YUeHHKE J1a pajie pauyHCKe 3a]aTke, MPUMEILHBATH Pajll y MapoBHMA M Pajl y MalbHM rpyrnama, MOTHBHCATH YUEHHKE J1a CAMOCTAHO peliaBajy
npoGieme kopucTehH HCTPaXKMBAUKH MPUCTYT HAYUHOM OGPa3OBakby, KOHTHHYHpaHO yryhusaTu yueHuke Ha npumeny ¢usuke y Gymyhem nosusy u cBaKOIHEBHOM JKUBOTY
KPO3 MpuMepe 3 npakce.

Creuena 3Hatba Cy BeoMa GMTHA yueHHIIMMA y NPAKTHYHOM Pajly H /IaJbeM CTPY4HOM 0CTIoCo0haBaby

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbMBAIE YUEHUKA

DopMATHBHO OLICHHHBAE, KAO MOJE npalicka HANPEI0Baba YUCHHKA, CE OJIBHja HA CBAKOM Yacy M CBAKa aKTMBHOCT je 106pa MPU/MKa 3a MPOLICHY HATIPEI0Baa 1
napawse nospathe WHopmaumje. [ocTuruyha yuenuka je Moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha uacy (Tj. MPOLIECY yuera); NOCTaB/barbe MUTakba /WK 1aBakhe O/IroOBOPa.
Y CKJIaJy ca KOHTEKCTOM KOjH ce 00jaliirbaa; MO3HTHBHOM OJIHOCY Mpema ONpeMH; M3pajd 3ajaTaka, MCTPOKMBAYKHX MPOjeKaTa W CIi; NPe3eHTOBAbe Cajlpykaja; TeCTOBe
NPaKTHYHKX BELTHHA, Npalietbe NOCTHrHYTOCTH MeX0/a, oMol IPYrOBHMA M3 OZIEJbetba y LIMIbY CaBJlajlaBatba 'pauBa H Cil.

Vuenuke TpeGa ocnocobibaBath M 0XpaGpUBATH J1a NPOLEHLY]Y CONCTBEHH HAMPEIAK Y OCTBAPHBAIby MCXO/IA, KAO W HAaNpeJaK JAPYruX yueHuka, y3 oarosapajyhy
aprymMeHTaimjy.

Ha kpajy cBakor uaca wiiM aKTHBHOCTH HANPaBUTH KPATKy aHalM3y 0CANALIMEr Pajia, 00aBe3HO MOXBATHTH YUCHHKA 38 OHO ITO je MOCTHrao W OGPasloKUTH ITa
MosKe M TpeGa sia monpasu w/wn ypaau. TT0TpeGHO je OCMHCANTH BHLIC THROBA PASTHUMTHX AKTHBHOCTH Ca NPOAYKTHMA PA3THUMTOT HHBOA CAOKEHOCTH M YTBPIHTH
OYEKMBaHE HCXO/IE, A NPEMa MM U KPHTEPHjyMe BPEAHOBakbA.

OuetbuBarbe yueHnka ce oasuja y ckaay ca [paBuiiHukom o ouerbupaiby. [ToTpeGHO je, Ha NoueTKy WKOJICKE rOAMHE, YTBPAHTH KPUTEPHjyMe 3a oLetbuBaibe (y
ckaity ca [1paBUIHHKOM O OLeHHBalbY), MPBEHCTBEHO 32 CYMATHBHO OLIEHHBAIbE H CA IHMA YNO3HATH yueHHKe. CYMaTHBHO OLEHHBAE C& MOKE M3BPUIMTH HA OCHOBY
nojiaTaka NPUKybeHHX (POPMATHBHMM OLICHHBabEM, pe3y TaTa/peliera nposIeMCKOr K NPOjeKTHOT 3a/1aTKa, YCMEHHX NPoBepa 3Hakba, KOHTPOIHKUX U 1oMahuX 3ajaTaka,
TecToBa 3Hawa M . Hauun yTBphuBaba CyMaTHBHE OLICHE YCKIA/INTH Ca HHMBH/LYTHHM 0COOMHAMA YUEeHHKA.
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Hasue npeamera: OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAKE OBPA30BHO-BACIIUTHOTI PAJIA — OBJIMLIA U TPAJABLE

Tommuimu donn yacosa: Teopujcka HacTaBa BexGe TlpakTHuHa HacTaBa Hacraga y 610Ky VkynHo
1 111 37 0 0 148
11 111 0 0 0 11

2. UMJbEBH YYEIbA:

- Vno3sHaBare ca OCHOBHHM M0jMOBHMA W3 00JIACTH EIEKTPOCTATHKE,
- Vo3sHaBare ca OCHOBHUM NOJMOBHMA je/HOCMEPHHX CTpYja;

- Yno3HaBare ca OCHOBHHM MOJMOBHMA €ICKTPOMATHETHIMA;

- OcrocoG baBaike yuenHKa 3a Mepersa H3 00AaCTH e1eKTPOTEXHHKE:;

- OcriocoGbaBatbe yueHnKa 3a IPAKTHUHY NPOBEPY 110jaBa M 3aKOHA U3 001aCTH €/IEKTPOTEXHHKE;

- OcnocoGbaBatbe yueHHKa 3a aHaIU3Y, 0Gpay, NPE/ICTaB/batbe M HHTEPNPETALU]Y Pe3y/ITaTa Meperha;

- Vno3sHaBare ca OCHOBHHMM M0jMOBHMA W3 00J1aCTH HAM3MEHHYHKX CTPYja, elleMeHaTa y Kojly Han3MEeHHYHE CTPYje W Be3e eemMeHaTa;
- Vno3sHaBare ca OCHOBHHM M0]MOBHMA W3 00JIACTH CIOKEHHX KOJIA;

- VI03HABAIbE Ca OCHOBHUM I0JMOBUMA H3 001ACTH CTIPETHYTHX H OCLHIATOPHHX KONA;
- YnosHaBatbe ca OCHOBHHM TOjMOBHMMa M3 061aCTH TPO(asHUX cHeTeMa.

3. TEME, UCXO/IU, NPEINIOPYYEHU CA/IPJKAJU U KJbYYHU IIOJMOBH CAZIPIKAJA

Paspen: Tpsu

TCoauuwbu doun yacosa: Teopuja

111 uacosa; BexGe: 37 uacosa

HUCXOIHU

TNPENOPYYEHH CAJIPKAJHU / K/bYYHHU TOJMOBH

0GjacH 1 rpadMuKH NpHKake BEKTOP M0Jba Y HEKOj TAYKH 110Jba;
00jacHH 1ojam MoTeHuUMjajia W HaTloHa, H3padyHa NoTeHunjai y
€JIEKTPHUYHOM TOJbY M HAMoH u3mely aBe Tauke;

o6jacHu nonapusalmjy v npooj AneneKTpuKa;

oBjacHM Mojam KanaUHTHBHOCTH;

M3pavyHa KANaUMTUBHOCT IUIOYACTOT KOH/ICH3aTOpa;

oo

LS o 3aBpuieTky Teme yuennk he Guw y crarsy fa: CAJIPHKAJA

« HaBe/iC, IpepatyHa H yIOTpEGH MepHE JeaMHHIE; TEOPHJA:

o JleHHHIIE OCHOBHA W €IEKTPHYHA CBOjCTBA MaTepHje, Kao 1 o Ilojam MepHHX jeHuIa. MehyHapoHu cHCTeM MEPHHX jeInHHLIA;
N0jaM e/IeKTPULIMTETA; o CrpykTypa MatepHje (POBOIHHLI, NOJNYNPOBOAHHLN H H301aTOPH);

o 0GjacHH NojMOBe: KOJMUHHY €IEKTPHULIUTETA, HACIEKTPUCAHO « Haenekrpucato Tesio (nojam M KOJIM4HHA HAGIEKTPHCAIbA):
Teno; « KyJ10HOB 3aKOH;

« oGjacuu Ky10HoB 3akon 1 u3pauyna cuty naviehy sa o ENeKTpHUHO 0sbe (FPAHUKO MPE/ICTABIbarye CACKTPHUHO N10Jba,

Enexrpocratnka HACNICKTPHCAHA Tena; jauMHa MoJka yCaMIbEHOT TAYKACTOT HACICKTPHCAHa, XOMOTEHO

€CKTPHUHO 110Jbe, BEKTOP €EKTPHUHOT N105ba):
Cuiie y eNleKTPHUHOM NOIbY;

EJleKTpHYHH NOTEHLMjasl M e/IEKTPHUHH HAloH:
Paj cuna y enekTpuuHOM nosby:

[onapusaumja anenexrpuka;

KanauuruBHOCT ycamsbeHOr MPOBOIHHKA
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H3pauyHa CKBHBAICHTHY KaNaUMTHBHOCT PEJIHE, Napajiente H
MELLIOBHTE Bese KOH/eH3aTopa;

M3payyHa rojejMHauHe HanoHe u onrepeherba Koz peaHe 1
MELLIOBHTE BE3¢ KOH/EH3aTopa

« KanauutieHocT KoH/IeH3aTopa (110jaM KOHJEH3aTopa, KanaluTHBHOCT
MJI0YACTOr KOHJIeH3aTopa, onTtepehuBare KoHeH3aTopa, npodoj
JIMEJIeKTPHKA, BPCTE KOHIEH3aTOpa);

« Besusare kon/1eH3aTOpa (PEHO, NApaIENHO U MELIOBUTO BE3HBAIbE

Jennocmepne
crpyje

© HM3padyHaBa peslaTHBHY H ancolyTHy peliky Meperba; KOHJIEH3aTOpa).
o obpabyje u Tymauu pesynrare Meperba;
o JISMOHCTpPHpA TOHAIlIAbe HACTICKTPHCAHNX TeNa; BEXBE:
* JIMOHCTPHpA TTyHeHe H MPAKHHeHbe KOHIEeH3aTo: « Vrno3HaBatbe ca 1a00paTOPHjCKOM ONPEMOM H HHCTPYMEHTHMA;
« M3pAUYHA 1 M3MEPH EKBHBAJEHTHY KANALWTHBHOCT Be3a « Knacudmkauuja MepHHX rpeliaka, TauHOCT Meperba H 00paia pesy.iTata
KOH/IeH3aTOpa. Meperba;
o TPUMEHH Mepe 3aLUTHTE Ha pajy « Haenektpucano Teno;
« Mepetbe KanauHTHBHOCTH, My HEHE H NPAKILEHE KOHICH3aTOPa;
« BesuBame KkoHaeH3aTOpa.
Kby HH N0JMOBH: HAE/IEKTPHCAILE, €/IEKTPHIHO MOIbe, EeKTPHYHH
TOTEHLWjalT, eIEKTPHUYHH HATIOH, KAaNalMTHBHOCT, KOHJIEH3aTop
« JeMHHLIC JEAHOCMEPHY CTPY]y H NI0JMOBE Kao WwTo ¢y no3uteHa | TEOPHJA:
W HeraTHBHA CTPYja, GH3UUKH 1 TEXHHUKN CMEp CTPYje;
o H3padyHa jaunHy cTpyje; o Tlojam jenHocmepHe esieKTpuUHE CTpyje (1ejCTBa eICKTPHUHE CTpYje,
o U3padyHa ryCTHHY CTpYyje; JjauMHa ¥ ryCTHHA eNIeKTpHUHE CTpYje);
o Jle(HHHLIE ENEKTPHYHO KOJIO H YCIIOB JIa Y KOJTy Teue CTpyja; « Tlojam esIeKTPHUHOT KOJIA W HCTOBH CICMEHTH (C/ICKTPHUHU FeHEpaTop,

0GjacHM e/leMeHTe eIeKTPUYHOT KoJIa;

OBjacHH e1EKTPOMOTOPHY CIIY TeHEpaTopa:;

M3pauyHa eIeKTPHUHY OTIIOPHOCT;

HABE/IC BPCTE OTMOPHHKA;

0GjacHH eICKTPHUHY MIPOBOAHOCT;

JieprHULIIE OCHOBHE 3aKOHE eNleKTpoTexHHke: OMOB 3aKoH, [Tpeu
u Jlpyrn Kupxodos 3akow, Llynos 3akon

npuMerbyje OMOB 3aKOH 3a H3pauyHABAIbE e/IEKTPHUHUX
BeMUMHA;

OHLLIE Meperbe CTpYje, HaroHa, OTropa, CHare H paja;
npuvenn Tpei Kupxodos 3akon;

npumenn LlysioB 3akou;

W3pauyHa cHary W paa nomohy Llysosor 3akoua;

peluaBa npocTa Ko/l ¢a PeaHiuM FeHEePaTopoM;
W3pauyHa CHary reHepaTopa H CHary NpHJeMHHKa;
oGjacHH peskuMe pajia reHepaTopa;

pelaBa pasHuHTe BE3e PEallHHX reHepaTopa;
neduHmLIe CTPYjHH reHepaTop;

ofjacHu npeTBapaibe CTPYjHOI FeHepaTopa y HaroHCKH W
o6pHyTO:

€JIeKTPOMOTOPHA CHIIAa FeHEPaTOpa, MPUjeMHUK, NPeKnaY,
NPOBOIHHMLA);

o OTnopHHuM (€IEKTPHYHA OTIIOPHOCT, OTMIOPHOCT MPOBOAHMKA,

3aBHCHOCT OTMIOPHOCTH O/ TEMENEPATYpE, EEKTPHUHA POBOHOCT);

OMOB 3aKOH (pe)epeHTHH CMep CTPYje U HanoHa);

Mepetbe cTpyje H Haroa;

TTpeu Kupxodos 3akom;

LIy/108 3aKOH;

o Efextpuunu pan u enexrpuuia cuara; Mepeibe efiektphutie care;

« PeaBarse MPOCTOr KOJIA Ca PEaTHHM TEHEPATOPOM;

o CHara renepatopa, CHara npujeMHHKa, KOEHLMjEeHT KOPHCHOT JgjcTBa
rexeparopa;

o Peskimu pazia renepatopa (pexumM NpasHor Xo/a, KPaTkor croja u
PEKHMM MaKCHMAITHE KOpHCHE cHare);

« Hanowucku reneparop (peana 1 napasiesiHa Besa reeparopa,
€KBHBATICHTHH TeHEpaTOp);

o CTpyjHH reHepaTop (WICATaH 1 peanaH CTpyjHH reHepaTop):

o [lperBapatbe CTPYjHOr reHepaTopa y HarloHCKH W OOPHYTO;

« Besusarbe 0TNOPHHKA (PEIHO, NApasie/IHO U MEILIOBHTO BE3HBAILE
OTNOpHHUKA);

oo
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M3pauyHa CKBUBAICHTHY OTMOPHOCT PA3IMUNTHX BE3a OTNOPHHKA;
peiuasa npocta kosa nomohy yornuresor OMOBOT 3aK0Ha;
npuvenn JIpyru Kupxodos 3akon;

oapeau HanoH u3mel)y 1Be Tauke y KOJy M MOTEHLHjase y KOy:
HANHMLIE CHCTEM jE/IHAUMHA 32 PeLIABAME CIIOKSHOT KOJIa;
peliaBa cI0KeHO KOJIO €a 1Be KOHTYPE IMPEKTHOM NPHMEHOM
Ipeor u Jpyror Kupxodoeor 3akoHa;

pelliaBa CJIOKeHa KOJla NpeTBapameM CTPYjHOr reHeparopa y
HATIOHCKH H OGPHYTO.

ynoTpeGbaBa MepHe aHAJIOTHE H ANTHTAIHE HHCTPYMEHTE
(amnepmeTap, BONTMETap, OMMeTap);

NOKAXKE 1jCTBA EICKTPHUHE CTPYje;

M3MEPH HamOH, CTPYjy H EICKTPHYHH OTIOP y KOJTy:

H3MEPH cHary y Koty

11poBepu OMOB 3aKoH Meperbem oarosapajyhix ejleKTpuunmx
BeMUMHA;

nposepw [psw 1 JIpyru Kupxohos 3akon oarosapajyhix
@JICKTPHYHNX BETHUHHA;

HM3MEPH eJIeKTPOMOTOPHY CHITY, HArOH Ha onmepeheHom
reHepaTopy H yHyTpallliby OTNOPHOCT FeHEpaTopa;

ynopehyje BpeHOCTH eKBUBAJIGHHX OTBOPHOCTH Pas/IMUUTHX Be3a
OTNOpPHUKA 10GH]EHHX MEPEILEM U H3pauyHABaeM

ynopebyje BpeHOCTH CTpyje 10GHjeHHX pelaBambem
C/IEKTPHUHMX KOJIA MEPEHEM H H3PaUuyHaBatheM

ynopehyje BpeIHOCTH HanoHa 100MjeHHX pelaBabeM
€JIEKTPHUHHX KOJIa MEPEHEM H H3PaUuyHaBaeM

NPUMEHH Mepe 3aLITHTE Ha pajy.

« Yonmtenn OMOB 3aKoH (peinaBare kosia nomohy yonimresor OmoBor
3aKOHa);

« Jlpyru Kupxo(hos 3akon (110jam CIOKEHOT €JeKTPUHHOT Ko,
nepunuumja JIpyror Kupxodosor 3akona, oapeljusarse Hanona usmehy
JIBE Tauke y Koy, oApelHBaibe noTeHLmjana y Koiy);

o PeiaBarbe crioskeHnx kona (IupekTHOM npumerom Ipsor u Jlpyror
KupxodoBor 3akoHa, Kao W NPeTBaparbeM HAMOHCKOT FeHepaTopa y
CTPYjHH 1 OOPHYTO).

BEJKBE:

« Vrio3anasaise ca MEPHOM ONPeMOM H HHCTpyMenTiMa. KopHuwherse
QHAOTHOT M IMTHTAJHOM MEPHOT HHCTPYMEHTa;

* Mepese eIeKTPHUHE OTIIOPHOCTH OMMETPOM;

« TIpoMerbHBH OTNIOPHHUK KO NOTEHLMOMETap H peocTar

« Bese oTnopHuka

« Tlposepa OmoBor 3akona u oapehuparse care Ul MeToziom ;

o Ilpeu Kupxodos 3akon;

o Jlpyrn Kupxodos 3akom;

o HanoHckH ¥ cTpyjHU pasienHuk;

* 3aBUCHOCT OTIOPHOCTH OJI TeMIepaType.

Kby nu MojMOBH: eNIeKTPHUHA CTPY]a, eEKTPHIHO KOO, OTIIOPHOCT,
CJICKTPUUHH Paji, E/ICKTPHYHA CHAra, HANOHCKH TEHEPATOp, CTPYjHH
TEHepaTop, HAMOHCKH Pa3ieHHUK, CTPYjHH Pa3ICTHHK

Eaexrpomarnern
3am

06jacHy nojam MarHeTa, MarHeTHor nosba;

rpaduuKH NPECTaBH MArHETHO NOJbE;

oBjachu MarHeTHa cBOjcTBa MaTepHje:

HaBe/le MoJieNly MarHeTHHX M (hepoMarHeHTHX MaTepHjasa;
M3pauyHa MarHeTHY MHYKUH]Y CTpYje Y NPaBOM MPOBOJHHKY H
OIIPEIH eEH CMep;

06jacHu MarHeTHy MHIYKLHjy Y HABOJKY H HAMOTA]y M OJpeau
heH cvep;

objachm marieherbe ()epoMarHeTHHX MaTepHjana i MarHeTHH
XHCTEPe3HC;

0GjacHu MarHeTHO K010 1 Kan-XOnKHHCOHOB 3aKOH M H3pavyHa
BEJIMUMHE BE3aHE 3 MArHETHO KOJIO;

M3pauyHa e/IeKTPOMArHEeTHY H eJIeKTPOHHAMHUUKY CHIlY H OZIpe/IH
HHXOB CMep;

TEOPHJA:

+ Tlojam MarHeTHOr nosba (0jam 1 BPCTe MarHeTa);

o Ipadnuko npeacTabbare MArHETHOT MOJba;

« MarnerTHa cBOjcTBa MaTepHje (MarHeTHa MepMeaGHIHOCT, BpCTE
MAarHeTHHX MatepHjana);

« MarnerHa nHayKLMja;

o buo - CaBapoB 3aKkoH (BeKTOp MarHeTHe HHAYKLHje H BEKTOP MArHETHOT
nosba);

o AMNEPOB 3aKOH (MArHETHO 110Jbe MPABOIHHH]CKOT NIPOBOIHHKA,

MArHeTHO M0Jbe HaBOjKa M HAMOTaja);

Marnehetbe (pepovarHeTHux MaTepHjana;

MareTHu XueTepesuc;

Di1yKe BEKTOpA MarHeTHe HHAYKLHje:

MaruetHo kos10. Kan-XonknHcoHOB 3akoH:

oo
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objachy MapajicjeB 3aKOH H HEroBy NPHMEHY KO
NPaBOJIMHUICKOT MPOBO/IHMKA, HABOjKA M HAMOTAja Y MArHETHOM
nosby;

OJIpE/IH CMep MHYKOBAHE IEKTPOMOTOPHE CHIE;

©objacHy NPHHLKN paja reHepaTopa jeHoCMepHe CTpyje;
©0GjacHH NPHHLMN Paja eNeKTPOMOTOPA jeIHOCMEpHE CTpyje;
06jacHy CaMOMH/YKIIH]y M M3pauyHa MHIYKTHBHOCT HaMOTaja;
0ofjacHM y3ajaMHy MHYKLIH]Y:

oGjachy npunumn pasa Tpancdopmaropa;

objachy 11ojaBy BPT/IOKHHX CTpyja.

NIOKaKE y3ajaMHO ICCTBO MarkeTa, MarHeTa u Mekor reozha, kao
H eNeKTpoMarHeTa;

HM3MEPH HHJLYKTHBHOCT Kasiema;

M3BO/IM 3aK/byUKE O IPOMEHH HH/yKTHBHOCTH Y 3aBHCHOCTH O
npomene Gpoja HaBOja, IMMEH3Hja U je3rpa;

TOKayKe MPHMEpE CAMOMHJTYKIHje H 0GjacHH MpHMepe W3 mpakce;
NPUMEHH Mepe 3alTHTE Ha pajly.

« EnekrpomarkeTHa cua (1ojam esieKTpoMarHeTHe cuiie, oipehusare
BEKTOpA €/IeKTPOMArHeTHE CHile):

« Enexrpoaunamuuka cuia ( y3ajaMHO 1€/10Batbe 1Ba NPOBOJHMKA Ca
CTpyjom, opeluBatbe BeKTOPa €/1eKTPOAHHAMHYKE CHTE);

« HaBojak 4 HAMOTaj y MarHeTHOM MOJbY:

o EnexrpomarxerHa nuaykimja (dapajejes 3akoH, JICHIIOBO MpaBuiio);

o HHaykoBaHa e/leKTPOMOTOPHA CHJIa Y HAMOTA]jy M NPABOIMHH]CKOM
MPOBOJIHHKY, CMEp MH/IyKOBaHE eMc):

« EJIeKTPOMOTOp jeHOCMEPHE CTPYje M TeHEpaTOp jeAHOCMEpHE CTpYje:

« HHyKTHBHOCT KoJia (MHIKTHBHOCT KaJlea, 3aBHCHOCT

MHIYKTHBHOCTH 071 Gpoja HaBojaKa, INMEH3H]a H je3rpa);

EleKTPOMOTOpHA CHIIa CAMOMHIYKIIHje;

MehycoGHa uHaykimja;

Tpauncpopmarop;

Bprioxkse cipyje.

oo

BEXBE:

« MarHeTH u e/IeKTpOMArHeTH;
« Kanemosu;

« Enexrpomarherna MHyKuMja.

Kby HH MOJMOBH: MarHETHO N0fbe, MarHeTHa MepMeabuIHoCT,
€JICKTPOMArHETHA MH/IYKIIHja, BEKTOP MArHETHE MHJIYKIWje, BEKTOP
MarHeTHOT 10Jba, HHyKOBAHA eICKTPOMOTOPHA CHJIA, EGKTPOMOTOP
jenHocmepHe cTpyje, reHepaTop jeHocMepHe cTpyje
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OCTAJIN OBJIMLIA T PASPEJ] | Il PASPE] T PABPELL
(O5PA30OBHO-BACIMTHOT PAJIA uacosa sacosa wacosa
Excrypaja 103 nana_ | 205 ana_ | 10 S Hactapaux Aana

JE3HK HALMOHATHE MAIbHHE CA E/IEMEHTHMA HALOHATHE KYTYPe

2 yaca HesIelbHO

Jlpyrit cTpann jesik

2 yaca HeIe/bHO

Jlpyri npeaveri®

1-2 yaca HeeLHO

Craapazatike H C10GOAHE AKTHBHOCTH yHeHHKa (XOP, CCKLUje, TEXHHIKE, XyMaHNTApHE, CIOPTCKO-PEKPEATHBHE H APyTE aKTHBHOCTH)

30-60 yacosa roauuIHe

JpyluTBerie aKTHBROCTH

YUEHHUKH Map/laMenT, yueHHuKe 3apyre

15-30 yacosa roauube

TIopea HABCCHIIX IPEAMETa LUKOMA MOAKE 1 OPTaHIT3y]e, y CKIATY Ca ONPCAC/CH VA yICHHKA, HACTaBY 13 MPCIMCTA KOJH Cy yTBPICHH [TAHOM HACTABe H yUerba Zpy THX OOPasoBHIX
pOGpIIA HETOT WM JIPYTOT NIOAPYYja PAa, WIH Y ILIAHOBHMA HACTABE 1 YUCHa FHMHATHje.

OCTBAPUBAILE WIKOCKOT NPOrPAMA 10 Heaebama

1 PA3PE] 1T PA3PE]L 11l PABPEJ
uacosa uacosa uacosa
Paspearo uacosHa HacTasa 35 34 30
MenTopckH pan (HacTasa y GIOKy, Npakca) 2 3 4
(OBape3ne BaHHACTAaBHE AKTHBHOCTH 2 2 2
3aBpuiam HenuT 3
YKYNHO paHuX Heleba 39 39 39
Tonena onemema y rpyne
pas TipeaMeT/Mony/nporpam oMM (ORI Yacosa 6poj
pea sexGe | MPAKTINA | HAcTaBay YUEHHKa Y
nacrasa | Gnoky | rpymu-10
PauyHapcTBo u nipopMaTHka 74 15
TeXHIKO UpTAIbe W A0KyMeHTaja 74 15
1 [Ocnose enexrporexnke 37 15

OcHoBe npakTIHYHNX BelITHAA 222 15

EACKTpIHA MEpEtba 1 CACKTPOHHK 35 15
1l [Enextpnunie mawmnne u nororn 35 15

[MpakTH4Ha HacTaBa 420 60 15

[Npeay3eTHHWTBO 31 30 15

[NpakTiiHa HacTapa 558 60 10
1 P ie*

ATIHKATHBHH IPOTPaMH 32 CICKTPHIHE HHCTATALje* ) 31 10

%) m360pHm nporpan
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Paspen: ipyru

TComuibu domn yacosa: Teopuja: 111 uacosa;

TEMA LOL . MPENOPYYEHM CAJIPI)KAJH / KIbYYHHU IMTOJMOBH CAJIPIKAJA
IMo 3aBpuieTKy Teme yueHuk fie GUTH y cTamy a:
06jacHH NPOM3BO/IHbY HAN3MEHHYHE €IEKTPOMOTOPHE CHJIE; o Tlojam u 3Hauaj Han3MeHHuHe cTpyje. JIoGHjarbe NpocTonepHoantHe
0GjacHu, PUMEHH W M3PaUyHa NAPaMETPE HA3MEHUUHHX €/1eKTPOMOTOPHE cHle. [eHepaTop Han3MEHHUHE eIeKTPOMOTOPHE CHIE;
BEJIHYHHA; o [lapameTpu HAU3MEHWUYHHMX BeJMYMHA (TPEHYTHA BPEHOCT, aMILINTY 1A,
TNIPE/ICTaBH HAW3MEHHUHE BeIHUMHE oMoy BpeMeHCKHX nepuoia, asa u nouetHa asa, y4ecTaHOCT, KPYIKHA YHECTAHOCT, CPeliba
ujarpama, (asopa u KomneKcHHX Gpojesa; BPEAHOCT, echeKTHBHA BPEAHOCT);
T Cabpa 1 0y3UMa HAW3MEHHUHE BEHUHHE. o TIpescTanbarke HAM3MEHMYHIX BenuMHa Momohy BpeMEHCKHX wjarpava;
roric « TIpecTanibarbe Hausvennunix Beanumna nomohy dasopa;

« Tlpencrabsbarbe HA3MEHHUHHMX BEIMUMHA OMONY KOMIUIEKCHHX GpojeBa;
« CaGupaibe  Oly3uMathe HaN3MEHHUHHX BEHUMHA

Kibyunu mojMoBH: TPeHyTHA BPE/IHOCT, aMILIHTY 1, Nepuoia, (asa u
noyeTHa (asa, yuecTaHOCT, KpY’KHA YHECTAHOCT, CPe/ikba BPEHOCT,
edexTHBHA BpeaHOCT, (a3op

Eaementn y

HaUpTa BPCMCHCKE H (Ja30pCKe A]arpame 3a HalloH i CTPYjY Y
KOy HaM3MEHHUHE CTPYje Y KOME Ce Halla3 jelaH o/ efleMeHaTa:
OTINOPHHK, KaJIeM WM KOHAEH3aTOp;

M3pauyHa KOMIIEKCHE HMIIE/IaHCe elleMeHaTa, PeakTHBHY
OTIOPHOCT KaieMa W KOH/eH3aTopa;

ofjacHH MoHallame Kanema y KoJy jeIHoCMepHe W Koy
Hau3VeHMIHE CTpYje:

« EJICMEHTH y KOy HAM3MEHHHE CTPYJE:

« OTHOPHHK y KOy HAU3MEHHUHE CTpYje:

« Kaniem y Koy jeHocMepHe cTpyje:

o Kasiem y Koty Han3menunuHe cTpyje. PeakTiBHa OTHOPHOCT Kajiema;

« Konzensatop y kony jennocmepue ctpyje (Myiere U npakibetbe
KOH/ICH3aTOpa);

« KoHpiensarop y Koy HausMeHuuHe cTpyje. PeakTuBHa oTnopHoct

Koy 0BjacHH MoHaIAKE KOHIEH3aTOpa y KOy jeAHOCMEpHE CTpyje My |  KoWaeH3aTopa;
HAH3MEHHYHE KOJIy HaH3MEHHUHE CTpYje; « Chare y KoJly Ha3MeHHUHe CTpYje (1IojaM TPeHyTHe, aKTHBHE, PEaKTHBHE
crpyje onpean dasnm nomepaj u3vmehy Hanona u cTpyje 3a efiemMenTe y M TIpUBHIIHE CHAre);
KOy HAaW3MEHHYHE CTpYje; o Cnara y oy ca ornoprykom. CHara y Koy ca kaemom. Chara y koiy ca
H3pauyHABA CHAre 3a eIEMEHTE Y KOJTY HAH3MEHHUHE CTpYje: KOHJIEH3aTOPOM.
KOPHCTH, MPHIMKOM peliaBarba 3a1aTaka, OMOB 3aKOH 3a
€)eKTHBHE BPEAHOCTH CTPYje H HANOHa; Kby'HH I0JMOBH: PeakTHBHA OTNIOPHOCT, TPCHYTHA CHATA, aKTHBHA CHAra,
KOPHCTH, NIPHIHKOM peliaBarba 3ajaraka, OMOB 3aKOH 3a PeaKTHBHE M NPHBHIHE CHAre
KOMILIEKCHE BPEIHOCTH CTPYje W HaroHa.
HaupTa BpemeHcke M (hazopeke njarpame HaroHa H cTpyja Ko o Pesna Be3a oTniopHHKa, Kajiema W konzaensatopa. ITojam umnesance.
B peaHux Besa; Tpoyrao umneatce. OMOB 3aK0H y KOMILIEKCHOM 00Ky 3a peany RLC
eze’ M3pauyHaBa HMIEAHCY PEIHHX BE3a, HeH MOYO U (BasHH yrao; Be3y. Peina pesonanca;
caemenara y Hanuiie OMOB 3aKOH 32 eKTHBHE H KOMILTEKHE BPEAHOCTH o Pesiia Be3a OTMIOPHUKA H KaTCMa;
“m;‘:::‘y"‘me HAroHa H CTpyja; . « KomniekcHa nvnenauca. Tpoyrao nmneasce;
crpyje M3pavyHa HaNoHe W CTPYJy KO/ PE/IHE Be3e efeMeHaTa; « Pesna Besa oTnophyka M koHaeH3aTopa. Komnnekcra nmnenatica. Tpoyrao

u3pauyHaBa (akTop chare:
JeuHmLIe pe/iHy Pe3OHAHCY M Pe30HaHTHY BpeKBEHLM]Y:

MMIneatce;
o HuckodpekBeHLMjCKH W BHCOKOQPEKBEHLIM|CKH DHIITap — pejiHa Be3a
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M3pauyHaBa PE3OHAHTHY (peKBEHIIH]Y;

M3pauyHaBa CHare KOJl Pe/IHHX Be3a;

oBjachy Be3y usmely aaMuTance U MIIe1aHCE;

HaUpTa BpeMeHcKe H (hasopeke aujarpame HaroHa u CTpyja Ko
napaneHuX Besa;

M3pauyHa HAMOH M CTPYje KOJI Mapaie/iie Bese eflemMeHara;
M3pauyHa CHare KoJ napajieHuX Be3a;

00jacHH 3Ha4aj U HaYMH NonpaBke (akTopa CHare.

« CHare Ko/l peiHe Be3e OTNOPHHKA, Kaniema 1 KoHaensatopa. Tpoyrao
cHare. MakTop cHare;

o CHare K01 pe/iHe Be3e OTHOPHHKA H Kajiema;

CHare KOJl pe/iHe Be3e OTIOPHHKA H KOHIEH3aTopa;

TMapanenna Be3a npujemunka. ojam anmuTance;

[Napanenna Be3a OTNOPHHKa, KalleMa M KOHeH3aTopa. Tpoyrao aaMHTaHcH;

INapasienina Be3a OTNOPHHKA M Kaniema;

TNapanienina Be3a OTNOPHHKA M KOH/CH3ATOPA:

o CHare Ko/ napajiejiHe Be3e OTIOPHHKA, Kajema W KoHjaensaropa. Tpoyrao
cHare;

« CHare KoJ napaielie Be3e OTIOPHHKA H KaeMa;

« CHare KoJl napajie/iHe BE3¢ OTNIOPHHKA M KOH/ICH3ATOpa;

o Ilapanenna pe3onatca. [Tonpaeka (aktopa cHare.

B

KJbyunn nojMOBH: HMNE/IAHCE, TPOYIA0 HMIIEAHCE, TPOYTao cHare, pakTop
cHAre, aJIMUTaHCa, Pe30HAHCA

Cunoxena kona

pelliaBa KOVGHHOBaHY Besy ClIeMEHATa;

peluasa Bese ejieMeHeTa TpaHCOPMALIMjOM 13 TPOYIIa y 3Be3/ty H
06pHYTO;

pelaBa CII0KEHO KOJIO Ca JIBE HE3ABHCHE KOHTYPE MPHMEHOM
TTpeor u Jlpyror Kupxodosor 3akoHa;

Peiuasa cioxkeno koo npumexom TeBeHeHOBe Teopeme.

« KombuHoBaHe Bese esiemeHara;

« Tpancopmaumja Be3a u3 Tpoyriia y 3se3y;

Tpancdopmalija Be3a 13 3Be3/1E y TPOYrao;

Tojam ciokeHor Kosa;

Pemaarbe clI0XKEHHX Kosla MpeKTHOM nipumerom Tpsor 1 Jipyror
Kupxodosor 3akona;

« Pewasaibe COKeHUX Kola npuMeHoy TeseneHoBe Teopeme.

...

Ksbyunn nojmosn: Be3a y 38e3/1y, Besa y Tpoyrao, Tepenenosa Teopema

Cupernyra n

0GjacHH MHLKTHBHY CTIPEry Kajema U beHy IpHMeHY,

M3pauyHa Koe(MLMjEHT HHIYKTHBHE Cripere;

o6jacHy NpuHUMN pajia TpakcdopmaTopa 1 ayToTpaHchopmaTopa
H HHXOBY MPHMEHY;

oBjachu coGo/He ocumnanmje;

n3sesie ToMcoHoB obpasaiy;

« MIHAYKTHBHO CIIDErHYTH KaJleMOBH:

Konia ca HHAYKTHBHO CTIPETHYTHM KaJleMOBHMA;
Tpancdopmarop u aytorparchopmarop;

CnoBoane ocuunauuje 1 Tomconor oGpasall. Maeanto u peanHo
OCLIMIATOPHO KOJIO;

« Pesno ocumnatoTHo kos10. DakTop 106pOTE M NPONYCHHU Oricer

oo

OCHMJIATOPHA | o Pa3IMKYje HACATHO H PEaIHO OCLIMJIATOPHOT KOJIa; OCUMJIATOPHOT KoJla;
KoJIa o 00jacHH NPHUHUMI Pajia PEIHOT OCLIMIATOPHOT KO o TlapanenHo ocuunaTopHo Kosio. ITporycHu orcer OCLHIATOPHOT KOJT
© W3pauyHa PE3OHAHTHY yHECTAHOCT H MPOIYCHH OMcer; « CnperiyTa OCUMIaTOPHA KOJa — BPCTE Cripera.
o 0BjacHH NPUHLMI pajia MapaneHOr OCLIIATOPHOT KoJia;
« M3paUYHA PE3OHAHTHY YUECTAHOCT 1 MOMTYCHH OTICeTs Kubyann nojmosn: TpancopmaTop, ocummaTopHo kono, aktop 106pore,
© HaBe/e OCHOBHE KAPAKTEPHCTHKE CMIPErHyTHX OCUHIATOPHHX nporycHu oncer
Kona
YnosuaBame * HaBe/IC OCHOBHE KAPAKTEPHCTHKE TPO(DA3HOT cHCTeMa; o OcHOBHH 10jMOBH O TpoasHuM cucTeMuma. CHMETPHUHM TPo(asHu
Y4YeHHKA ca o oGjacHu HaunH 100Hjarba Tpo(asHe eeKTPOMOTOPHE CHJle; cHeTeM:

TpodazHum

0ofjacHH Be3HUBaK-€ HAMOTAja IeHepaTopa y 3Be3/1y W TPOYral

« Besa namoraja renepartopa y 3Be3Jy W TpOyrao;
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cHeTemMBMa, « 0GjacHH Be3MBambe MPHjCMHHKA Y 3BE3/1y Y TPOYrao; « Besa npujeMHuKa y 3Be311y W TPOYrao;
BpCTaMa H o YNOpe/H CHMETPHYAH U HeCUMETPUYaH TPo(asHu cheTem o Hecumerpuuan TpodasHu cucrem;
npuvenom « Zedummwe cHary TpodasHor cucTeMa « Cuara TpodasHor cuctema;

OBHX CHCTEMA

oBjacHm npuMeHy OGPTHOT MAFHETHOT M0sba. OGPTHO MATHETHO M0be;

TTpumena 0GPTHOT MarHETHOT 110Jba (CHHXPOHH H ACHHXPOHH MOTOPH).

.

Kibyunn nojmMoBu: (ha3Hi HAMOH, INHU]CKH HATIOH, TPO(A3HK cHCTeM,
0OPTHO MAarHeTHO 10Jbe

4. YIIVTCTBO 3A JIUJIAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOr'PAMA

Ha npBoM yacy ynosHaT yueHHKe ca LIM/beBUMa M HCXOJMMA HACTaBe, OAHOCHO YUetba, IUIAHOM Pajia M KPHTEPHjyMOM H HAUHHHMA OLIeHbHBalba, HAYUHOM paja y
YUHOHHLH/KAGHHETY, M Pacriopeiom peasiu3aliije HacTaBe.
JluckyTyjeTe ca ydeHHLMMA O HMXOBMM HCKYCTBHMA Ha 3a]aTe Teme.
O6amuu Hactase:
TIpsu paspen: Teopujcka Hactasa (111 yacosa). naGopatopujcke BexGe (37 uacosa)
Jipyrn paspex: Teopujcka nacrasa (111 uacosa)
Mecro peasmsaunje nacrase: Teopujcka HacTasa ce peasiusyje y y4HOHHLI/KaGHHeTy, a BexkGe y naGopatopuju.
Topena na rpyne: Onesbetbe ce Ha BeskGama e y e rpyrne.
Tlpenopy4enn 6poj yacoBa no TeMama:
TIpsu paspen (Teopuja + Bewxde):
o Esnexrpoctatuka (25 + 10 uacosa)
o Jemocmephe ctpyje (56 + 20 uacosa)
o Enextpomarnernsam (30 + 7 uacosa)
Jipyrn paspen (reopuja):
e Hausmenuune crpyje (14 yacosa)
Enementi y kosy Hansmenudne crpyje (18 yacosa)
Bese eniemenara y koily HausMmenuuHe ctpyje (27 yacopa)
Croskena kona (18 uacosa)
CnpernyTa u ocunatopua kona (15 uacosa)
Tpodashm cieremn (19 vacosa)

Tlpu U3pajy ONepaTHBHKX MJIAHOBA NOTPEGHO je AeMHKCaTH IMHAMKMKY paja uMajyhu y BHLy Ja je yuerbe, Kao i (OPMHpatbe CTaBOBA M BPEAHOCTH, KOHTHHYMPaHH
npouec M Ja je pesynTar je CBHX aKTMBHOCTH Ha 4YacOBMMA PeaNM30BaHHX PasiMUMTHM METOJCKHM MpHCTynoM, kopuiuhewem MHMOPMAalMja M3 PasTHUHTHX W3BOpA,
npeserTosatim Behim Gpojem peaHux npHMepa U y3 akTiBHO yuewhe yuennka.

HacrasHe caapikaje je HEONXOIHO PealM30BaTH KPO3 CHMYJIALM]y LITO BULIE CHTYaLlMja 3 PEaHOT KOHTEKCTa, KOpHCTehn caBpeMeHe HacTaBHE METOJIe M CPe/ICTBa.
TpeGa HacTojath ia yueHuim Gyay OCMOCOG/BEHH 3a: CAMOCTAITHO pellIaBame MPOGICMCKHX CHTYalMja; MPOHATAKEHE, CHCTEMATH30Bame M KopHiiiete nHpopvaumja n3
PasMUMTHX M3BOPA (HNp. CTPYUHE HTEPATYpE, HHTEPHETA, Yaconkca, yUGeHHKa, KaTalora...); BU3ye/HO Onakatbe, nopeljere W ycrocTassbare Besa Hamehy pasiuunrix
cajprkaja (HNp. TOBE3HBAE Cajlpykaja NPEMETa ca CBAKOIHEBHUM MCKYCTBOM, CajpykajMMa JPYrHX NMpeamMeTa v /Ip.); THMCKH Pajl; CaMOTIPOLIEHY COTICTBEHOT 3Harba
Hamnpe/10Baiba; NMpe3eHTalkjy CBOJUX pajoBa W rpyNHHMX Npojekarta v e(uKacHy BH3yesHy, BepOaiHy M MHCaHy KOMYHWKaLWjy y3. Kaxa je To norpeGHo W oaroeapajyhy
aprymMeHTaumjy.
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TlpuankoM peasin3aliije HaCTaBe KOPUCTUTH CBA JIOCTYITHA HACTABHA CPEJICTBA W MYJITHME/IHjaliHe rpe3enTaluje, yyhiBary yueHuke 1a KOpHcTe HHTEPHET W CTPYUHY
JMTEpaTypy, MOACTHLATH YUEHHKE Ja pajie pauyHCKe 3ajaTke, MPUMEILHBATH Pajl y MapoBHMA M Pajl y MalHM rpyrnama, MOTHBHCATH YUEHHKE /ia CAMOCTAIIHO pellaBajy
npoGieme KoprcTehu HCTPaKUBAUKM NPHCTYT HAYYHOM 0GPa3oBakby, KOHTHHYHPaHO yyhUBaTH yueHUKE Ha PUMEHY HayueHOT y GyyheM No3uBY U CBAKOHEBHOM JKHBOTY
KPO3 MpuMepe 3 npakce.

BekGe opraHH30BaTH TAKO /1a CE O/lesbetbe JIEH Ha iBe rpyme. [To MOryhHOCTH, y je/IHOM TEpPMHUHY pauTH jesHy BekOy, a HajBHIIE TPH BOKGE Y jeTHOM LMKIYCY.
Jenna BeskGa ce pajv /1Ba CriojeHa LIKOJICKA Haca 1 3a To Bpeme Tpeba Jia ce ypajie cBa Meperba i obpaie pesysirath. IIpu 3paiu BekGH cBakH yueHHK TpeGa 1a HMa NPaKTHKYM
WM pajiHe nucToBe. Y TOKY M3paje BeskGH yuennke Tpeba ynyhiuatu y Hauun kopuiuherba MHCTpyMeHaTa M NOBE3HBatbE e/IeMEHaTa Ha OCHOBY C/IEKTPHUHE LIeMe.

'V naGoparopuju tpeGa 1a Gyae 10BOLHO Pa/IHUX MECTA /12 3a je/IHUM PajiHuM CTOsIOM Gy/ly HajBHILE /1Ba yUEHHKA.

TNoueTak BeKGH ce MOKE OUIOKHTH HEKO BpeMe JIOK ce He npehe notpeGHo rpaauso. U3soherme BekGH ycariacuT ca TCOPHjCKOM HACTABOM TaKo jia oaroapajyhe
BerkOe crie/ie OIMaX HAKOH 0Gpajie TEOPH]CKOT rpajinBa.

Vkonuko je moryhe, naGopatopujcka Mepetba MOTBPAMTH PauyyHCKHM MyTeM, WK ypaauTH oaroBapajyhy cumynauujy Ha padyHapy.

Wspewraje yueHuka O peajln3oBaHiM BekGama MpersiefaTH NPHIMKOM NpoBepe NPaKTHUHKX BewTHHA. Hakon cBakor uMKiayca BeKOH, KpO3 MHAMBHIYAIHH paj
YUEHHKA, OLIEHHTH HHBO CaB/IAAHOCTH CTEYEHHX NMPAKTHUHUX BELITHHA.

HHcneTuparti Ha no3HaBarby M IPUMEHH Mepa 3aliTHTe y 1abopaTopuju

Tipen paspex:

Enexrpocrarnka

Teopuja

Ha noueTky HacTaBe 1aTH KpaTak yBOJI Y HCTOPH]aT pa3Boja efleKTpoTextuke. CTPYKTypy MaTepHje 0GpauTH Kao HacTaBak Ha NPETXO/IHO 3HAME H3 (PU3HKE H
Xemuje. Pe/iHO, napasielHO W MELIOBHTO BE3HBatbe KOHICH3aTOPa 0GjaCHHTH Ha HEKOJTMKO MPHMEpa a 0IMaX HAKOH TOra ypajanTh Bexoe y naboparopuju. [pumukom obpane
OBE TeMe ypa/IMTH BeJIHKH Gpoj 3ajaTaka

Bewxoe

Tpe nouerka pana y 1aGopaTOpHjH YNO3HATH YHEHHKE Ca ONPEMOM H HHCTPYMEHTHMA H AeduHucaTh MepHe rpeuke. JletabHo obpaauty temy ,,O6pana pesynrara
Meperba”

Tlpu u3BoherbY BEKGH HACIEKTPHCAHO TENO, MYHEHE H NPAKICHE KOHICH3aTOPa HACTABHHK MOJKE /1a ICMOHCTPHPA BEKOY, a 3aTHM /1 TO yPajiH HEKOJIMKO yUEHHKA.

Mepetbe KanauMTHBHOCTH M BE3¢ KOH/ICH3aTOPa yUEHHIM Tpeba /1a pajie cCaMOCTAIHO CBEHTYAITHO Y Mapy ako He NOCTOje YC/IOBH 3a CaMOCTallaH pajl. YKOJMKO pajie y napy
CBAKHM yueHHK Tpeba 1a H3BPIIN HEKOIMKO Mepersa.

Jexnocmepne crpyje

Teopuja

Ha noveTky oBe TeMe 06jacHHTH (GU3HUKY CYLITHHY CTPyje, GH3HUKH 1 TeXHHUKN CMEp, IO3HTHBHY H HEraTHBHY CTpY]

JlaTh npakTHYHE BPEHOCTH 3a IYCTHHY CTpYje Koje ce cycpely Kot eeKTPHUHHX HHCTanaluja, TpaHc(opMaTopa 1 cii.

Tpusnkom obGpajie OBE TeMe ypaJMTH BEIHKH Gpoj 3aj1aTaka.

ToceGHy nakiby 06paTHT Ha 3ajaTke y Kojuma ce 00palyjy pasaeiHuK HaroHa W Pa3JeiHUuK CTpyje.

Kot peliiaBatba ClIOKeHHX KOJIa yBEHKOATH HCAIbE TOTPEOHHX jeAHAUNHA 3a (HOPMUPALE CHCTEMA jeHAUMHA, A PELIABATH CAMO CHCTEME jeAHAUMHA €A TPH HENo3HATE
BEJIMUHHE.

OGjacHHTH NpeTBapare HAMOHCKOT FeHEpaTopa Y CTPYjHH M OGPHYTO Na 3aTHM MOKA3aTH KaKo Ce PeliaBajy c/IOKeHa KoJia Ha Taj HaumH.

BexGe

Ha npBum BexGama 13 OBE TeMe YIO3HATH yHCHHKE Ca HHCTPYMEHTHMA H IPHGOPOM Koju he GuTH KopuiheH (aMnepMeTpoM, BOITMETPOM, OMMETPOM,
TOTEHLMOMETPOM, PEOCTATOM, H3BOPHMA Hallajara...) H 0GJACHHTH MM KaKO Ce OUMTaBajy aHAJIOTHH. A KAKO AUTHTAIHH HHCTPYMEHTH.

Ha BerGH - Mepetbe €eKTpHHHE OTTIOPHOCTH OMMETPOM YHEHHLIM TPeGa 2 07pEAe OTIOPHOCT OTNOPHHKA HA OCHOBY O3HaKa Ha bHMa (Goje MpCTeHoBa) H Aa
n0GujeHe BPeIHOCTH yrope/e ca BPeIHOCTHMA H3MEPEHHM OMMETPOM, H NPOBEPH /1a JIH Ce BPEHOCT OTNOPHOCTH HaJla3H y rpaHHLIaMa Koje je Mponucao npoussohau.
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Ha exGu [TpomeruBH OTIOPHHK KAO NOTEHLMOMETAp M peocTaT TpeGa M3BPLIMTH CHUMAlbe KapakTepHcTHKe HeonTepehieHor u ontepehieHor noTeHuHomeTpa
(3aBHCHOCT OTMOPHOCTH OJ1 MOJI0JKAja) U peocTaTa (3aBUCHOCT OTMOPHOCTH O/ MOOJKaja).

Ha BesGH Bese 0THOPHUKa - IPBO H3MEPHTH OTNIOPHOCTH MOJEAMHANHO, 3ATHM W3PAUYHATH CKBHBAICHTHY OTHOPHOCT BE3e, MOBCIATH OTHOPHHKE NPEMA LICMH,
M3MEPHMTH OTTMIOPHOCT BE3€ M YTOPE/ie MpopauyHaTy M W3MepeHy BpeiHocT. OBO ypalMTH 3a pe/iHy M napaneiiHy Be3a 1Ba OTNOPHHKA, PE/IHY, MapajieiHy ¥ MEIIOBUTY Be3y 3,
4w 5 oTnopH1Ka

Ha BexGama ITposepa OmoBor 3akoHa u oapehusaibe cHare Ul metogom, Ipen Kupxodos 3akon, Ipyru Kupxoos 3akon, HanoHeku u CTpyjHH pasiesiHuk npe
Meperba yueHHLH Tpeda NPBO J1a H3padyyHajy a 3aTHM MeperbeM IOTBP/IE H3pauyHaTe BPeAHOCTH.

Ha BexG6u 3aBMCHOCT OTMOPHOCTH 01 TeMmrepaType yueHHuu Tpeba 1a youe NpoMeHy OTHOPHOCTH y 3aBHCHOCTH 071 Temnepatype koA NTC u PTC ornopuuka.
Taxobe je Moryhe i MEpHTH HATIOH H CTPY]y KO CH]QIHILE A Y/KAPCHHM BAAKHOM H Ha OCHOBY HbHX PAUuyHATH OTHOPHOCT (path 6e36CHOCTH yUCHHKA KOPHCTHTH CHjaTHLC
UMM je pajiHH HamoH 10 12V)

EleKTpovarneTnsam

Teopy;

Tojam MarHeTHor rojba oGpauTH ocnarbajyhin ce Ha NPeTX0/HO 3Hambe U3 ocHOBHE wwikose. [To MoryhHocTH nokasaTu meros 06K noMohy rposjiene nusbeBUHe.

TpuHuMn pasia eNEKTPOMOTOPA M FeHEPaTOpa jeIHOCMEpHE CTpyje 0GpaMTH Ha peaHUM NpUMEpHMa.

MebycoGHy HHYKLH]y H BPTIOKHE CTPYje 0GPaHTH NPBEHCTBEHO OMHCHO.

Bewxoe

Ha BeskGu MareTn 1 eleKTpoMarHeTH — yTBpAMTH MeljycoGHO 21gjCTBO /1Ba CTalHa MarkeTa, Kao M 3aBHCHOCT cMepa MarHeTHOT N10Jba eIeKTPOMArHeTa oj1 cMepa
€JIeKTPHYHE CTPYje H CMepa MOTara HaMoTaja;

Kanemosu:

EnekrpomarneTsa HHAyKLMja.

Jipyrn paspenx:

Hausvenmune ctpyje

Ha nouerky o6pae HaH3MEHHUYHHX CTPYja OGPaIMTH OCHOBHE NOjMOBE W3 TPHIOHOMETPH]E YKOIUKO HHCY OGpalieHH y MaTeMaTHLu: 1epHHHCATH TPHIOHOMETPH]CKE
yHKuMje, TOK TPUroHOMETpHjcKUX dyHKIM]ja, Nojam paaujana. Takohe, 0GpaaMTH Mojam, MO0 M apryMEHT KOMIUIEKCHOT Gpoja.

JleTasbHo 0GpaauTH NapamMeTpe HaH3MEHHUHHX BETHUHHA.

Tpukom oGpajie OBE TeMe ypaJHTH BEIMKH Gpoj 3aj1aTaka.

EjleMenTH Y KOJIy HAH3MEHHYHE CTpYyje

JleTarHo OOpanIHTH CBE eeMeHTe y KoMy HaW3MEHHUHE CTpyje UpTajyhn BpemeHcke 1 dasopeke aujarpave.

OBjacHuTH WTa Ce JIeIaBa ca eIeKTPHYHOM €HEPIHjOM Y HhHMa.

Tpunukom oGpaje oBe TeMe ypaJuTH BeMKH Gpoj 3a1aTaka.

Bese eleMenata y Ko.Ty HAH3MeHH4He CTpYyje

Ko peirnx Besa efleMeHaTa HalpTaTH NMpBO BPEMEHCKe, a 3aTHM (asopeke mjarpame. dasopeke iMjarpame UpTaTH Tako Ja je dasop ctpyje Ha dasHoj ocH.
Hmneznakce JaTi y ancoiyTHOM M KOMIUIeKCHOM o6nnky. Petnaatu Behu Gpoj 3anaraka.

OMOB 3aKOH 1T 3 e()eKTHBHE 1 KOMILIEKCHE BPEAHOCTH CTpYje H HAIOHA.

Kon napasiesnux Be3a efiemenara aeuHHCATH CHAre W NONpasak (pakropa cHare.

3a 06pasoBHe NpodusIe eeKTPOHCKOT cMepa mpernopyuyje ce odpana (uarapa.

Cuoxena Koaa:

KomGuHOBaHY Be3y eieMeHaTa 0GpauTH Ha IPUMEPHMA, Kao H TpaHc(hopmaluje 38e3/1a — TPOyrao.

JlepMHHCATH CIIOXKEHO KOJIO M HABECTH HAYHHE 33 PELIABAkhe CIIOXKEHHX KOJIa, 3a/pAKaTH Ce Ha KOJTy Ca JIBE HE3aBUCHE KOHTYpe.

V eJleKTPMUHHM KO/UMA Ca BULLIE KOHTYPA, CAMO [UCATH CHCTEM jeaHaunHa (Ge3 peluaparba).

Tpuinkom oGpaje OBe Teme ypaauTH Beluku Gpoj 3aaaTaka.
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CnpernyTa H OCHHIATOPHA KOJIA
OGjacHHTH MHYKTHBHY CIIPEry KaJeMoBa U ibeHy NpUMEeHy, Kpo3 npuMepe 00jacHHTH H3padyHaBatbe Koe(HLIMjeHTa HHIYKTHBHE Cripere.
O6paauTn TpanchopMaTop u ayTOTpaHCHOPMATOP Ca CTAHOBHLITA NPUMEHE M oapehHBaba OHOCA TpaHCdopMamje
3a pe/iHO M NapasiesiHO OCLMIATOPHO KOJIO BEKGATH H3pauyHABakbe PE3OHAHTHE yUECTAHOCTH, oipelHBatbe MPOMycHOr oricera U (akTopa 106poTe.
CripernyTa oclMIaTOPHa Kojla 0GPAHTH caMo HH(OPMATHBHO.
Tpodasuu cucremn
HarsiacuTh 3a1To je noro/iHuje BesnBaibe HaBoja y 3Be3/1y 3a HHCKOHATOHCKY MPEsKy:
OBpTHO MarHeTHo Nosbe nprKasaTy nomohy da3opekkX Aujarpava.

CreueHa 3Hara Cy BeoMa GHTHA yUeHHIIMMA Y IPAKTHUYHOM Pajly M Ia/beM CTPYUHOM 0CNOcoGbaBay

5. YIIVTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbMBAIE YUEHUKA

DOopMaTHBHO OLCHHBaIbE, Kao Mosien npahera HaNpe1oBakba yUeHHKa, CE O/IBHja Ha CBAKOM YaCy M CBaKa aKTHBHOCT je 106pa NpU/MKa 3a NPOLEHY HANpe/oBamba u
navame nopathe ndopmaunje. Tocuriyha yuennka je Moryhe BpeAHOBATH KpO3: aKTHBHOCTH Ha uacy (Tj. IPOLIECY YueH:A); NOCTABLAILE MHTAMA W/HIH /IaBAME OIFOBOPA
Y CKAay ca KOHTEKCTOM KOjH Ce OGjallIIbABa; NO3UTHBHOM OHOCY MPeMa ONPEMH; H3PAIN 301aTAKa, HCTPAKMBAUKHX MPOJEKATA W CIL.; IPE3CHTOBAILE CAZIPAKaja; TECTOBE
NPaKTHYHKX BELITHHA, Npaherbe NOCTHrHYTOCTH MeXozta, oMol IPYroBUMa H3 O/leJbetba y LIMIbY CaB/ialaBarba rpausa 1 cil.

Vuenuke Tpeba ocnocobsbaBaTh W 0XpaGpHBATH Ja NPOLEHbY]y CONCTBEHH HANpeaK y OCTBapHBaiby MCXOJA, Kao M Hanpeak ApYrux yueHuka, y3 oaroapajyhy
apryMeHTaLujy.

Ha kpajy cBakor uaca WM aKTHBHOCTH HANPaBHTH KPATKy aHAIM3Y J0CA/IALIEr Pajia, 00aBE3HO MOXBAIMTH YUCHHKA 32 OHO LITO je MOCTHra0 W 00pasNoKHTH 1ITa
Moxe W Tpeba aa nonpaeu u/uan ypaau. [1oTpeGHO je OCMMCIWMTH BHLUE THIOBA PA3MYHTHX AKTHMBHOCTH Ca MPOAYKTHMA PA3HYATOr HHBOA CJIOKEHOCTH W YTBPAUTH
OUEKHMBAHE HCXOJIE, A NIPEMA HHMA W KDHTEPH]YME BPEIHOBAMA.

OuemnBarbe yueHHka ce oaBHja y ckiafy ca IpaBuanukom o ouersnBaiby. [ToTpebHO je, Ha MOYETKY WIKOJICKE FOJAMHE, YTBPAHTH KPUTEPHjyMe 3a OLetHBarbe (Y
cknany ca [paBHIHMKOM O OLEHHBatby), MPBEHCTBEHO 3a CyMAaTHBHO OLIEHUBAbe M Ca IbHUMa YNO3HaTH yueHHke. CyMaTHBHO OLIEHHBabe CE MOJKE H3BPLIMTH Ha OCHOBY

TIo/IaTaKa MPUKYMbeHUX (JOPMATHBHHM OLEHHBALEM, PE3y/ITaTa/pellier:a POGIEMCKOT HIH NIPOjeKTHOT 3a/1aTKa, yCMEHHX NPOBEPA 3Hakha, KOHTPOIHUX M IoMahuX 3aj1aTaKa,
TecTOBa 3Hamwa M ¢ Haumi yTBphuBarba cymMaTHBHE OlICHE yCKIANTH Ca HH/IMBH/TYalTHHM 0COGHHaMa YUeHHKa.

Tokom Tpajarba TeMa peau30BaTH HAjMAE je/laH TECT 3HaHa N0 CBAKOj TEMH Kao M /1Ba IMCMEHA 3a]1aTKa, jeJaH y MPBOM H je/laH y JPYroM MOJlyroIHLITy.
U3 Besxbu yuennk tpeba aa 106Hje jesHy 10 JBe OLiEHE y CBAKOM KJIaCH(DHKALIMOHOM MepHOLY.
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1.OCTBAPUBAKE OBPA30BHO-BACITUTHOI PAJIA — OBJIMLIA U TPAJALE

Hasus npeamera: YBOJ Y NIPOU3BOJAHE CUCTEME

Toauwibu onz yacosa:

Teopujcka HacTaBa Bexbe TlpakTHyHa HacTaBa Hacrasa y 6110ky VkynHo

1

74 0

0 0 74

2. UIMJbEBH YYEbA:

— Ocr0COGIbaBAILE YUEHHKA O OCHOBHHM NIOJMOBHMA Y POH3BOHUM CHCTEMHMA

— OcriocobmLaBarse yueHuKa 1a pasiHKyjy OCHOBHE KapaKTEPHCTHKE MPOH3BOHOT CycTeMa
— VYnosHaBame y4eHHKa ca OCHOBHUM MPOM3BOAHNM NMPOLECHMA Y TIPOH3BOHMM CHCTEMHMA

— VNI03HaBaKe YUEHNKA Ca OCHOBHHM MPOLIECOM KPCTaFha MATCpHjala y TPOM3BOIHHM CHCTEMHMA

— Yno3HaBawe yueHHKa ca OCHOBHOM OPraHW3allujoM PaJHHX MECTa M CpeICTBHMA 3a pajl

— Vno3sHaBame yueHHKa Ca OCHOBHHM €/IEMEHTHMA Ay TOMATH30BAHHX IIPOH3BOJIHKX CHCTEMA

— OcnocobbaBarbe yuenuka 3a kopuiufierse OCHOBHHX NPHHLIMNA caBpeMeHe npoussosiHe duiozoduje

3. TEME, HCXO/IU, IPENIOPYUYEHU CA/IPJKAJU U KJbYUYHH MNOJMOBU CAJIKAJA

Paspen: Mpsn
Toauwbn pomn yacosa: Teopuja: 74 uaca;
HCXoau
TEMA MPENOPYYEHU CAZIPIKAJU / KJbYYHU TIOJMOBH CAJIPIKAJA
Io 3aBpuieTky Teme yueruk he GuTn y crarby ja:
o OBjacHH 3Hauaj MPOU3BOJIHOT CHCTEMa o OcHoBHHM NojMOBH npon3BoHKX chcTema (T1C).
« HaGpoju 0cHOBHE eleMeHTe NPOM3BOHOT CHCTEMa o OCHOBHH €IEMEHTH NPOM3BOIHOT CHCTEMA — YJIa3HH H M3/1a3HH EJIEMEHTH
o LLleMaTCKH NPEICTABH IeMEHTE MIPO3BOHOT CHCTEMa nc
Veony « Paznukyje BpcTe NpOH3BOAHMX NpoLieca « Tlpouecy 1 GyHKUHje y IPOM3BOIHOM CHCTEMY
NPOH3BOAHE o CTpyKTypa NpoH3BOIHOT MpoLeca
cucreme « Bpcre nponsBoaHmX npoueca
Kmbyunn nojmosn: daGpuka, NOroH, panHoHHLLa, CKIaJIMLITE, Npouec y
NPOM3BOIHOM CHCTEMY. TEXHOJIOLIKH MpoLiec, hyHKiMja, CTpyKTYpa
» OBjacHH nojam MPON3BO/IA, MPOrPaMa MPOH3BO/IHE o Tlpom3Bos (yc/10BH pa3Boja MPOH3BO/A, JKHBOTHH LHKITYC NPOH3BO/A,
o Pasnukyje noapydja cTpyKType nporpama npou3Bo/be YCII0BH OGJIMKOBAbA )
Kapaxrepuernee | Onabepe KpuTepHjyMm 3a M360p NpOM3BO/IA « CrpyKrypa nporpava npou3sojiibe (KOJIMYMHE NPOU3BO/A NIPOrpam
npomsBoor o Jleunuuie KuBOTHH LUKITYC NPOU3BOIA TIPOH3BOJIILE NIPOM3BOIHOT CHCTEM, 3aBHCHOCT CTPYKTYPa NporpaM
encrema « OGjachH nojam KanauyTeTa jeHor NPO3BOIHOT CHETeMa TIPOH3BO/ILE-KOHUHHA POH3BO/A, KHBOTHH LHKTYC MPOH3BOAA,
KPUTEPHjyM 3a U360p MPOM3BO/IA, HAUMH MIPOU3BO/IILE.
Kiby4HH n0jMOBH: NPOM3BOJL, KANALMTET, JKHBOTHH LIMKIIYC, CepHja
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(OGjachH TEXHOONIKH MPOLIECE Y TIPOM3BOJIHUM CHCTEMHMA
AHaji31pa TEXHONOLIKY KapTy

o TexHonoukyu npouec
« Tlpouec monTake

Tpouecn y . . .
« Paznukyje onepauuje y TeXHOJOWKO]j KapTH » Tlpouec kouTpone
MPOH3BOAHUM ‘
o o Ananusnpa Kapry KOHTpoIie
o Pasnukyje onepauMonH LMKIYC Ol PAIHOT LMKITyCa Kibyunn nojmosu: TexHosouike KapTe, onepauuja, 3aXBar, KapTe MOHTaKe,
KapTa KOHTPOJIe, ONEPALMOHH LIMKJIYC, PAIHH LIMKITYC.
o OGjacHH 110jaM TeXHOJIOLIKE CIIOKEHOCTH « TokoBM KpeTarba MaTepHjajia y NPOH3BOJIHOM CHCTeMy (lema ToKa,
Kperame « Pa3nikyje Bpcre TokOBa MaTepHjana NPEKHIHH, HENPEKHUHH TOK)
maTepujana y o AHATH3UPA TOK MATEPH]ATA HA JEAHOCTABHOM NIPHMEPY « ObauKoBarbe TOKA MaTepHjaNa
e — « OGjacHn nojam mapTuje
cneremnma « O6jacHn nojam put™a KCby"HIH OJMOBH: CTETIEH TEXHOJOUIKE CIIOKEHOCTH, CTENIEH CEpHiHOCTH,

napruja, puram

TleQuHine ojan panHor ecra

o PajHO MeCTO-M0jamM W OG/IHLIM PajiHKX MecTa (OTBOPEHO, 3aTBOPEHO,

o Pasnukyje 06/MKe paiHUX MecTa cTaGHIH30BaHO, OPraHU3aLMOHN OOIMLIM PAJIHHX MeCTa, NpaBuia
o OCMHCJIH Pacriope/t pajiHux MecTa OpraHu30Barba PaHUX MECTA, THIIOBH PAIHHX MECTA Y 3aBHCHOCTH OJ1
Pajgua mecra n o YCKiajm CpesicTBa 3a paji CipaM paiHuX MecTa BpCTE NpoLeca...)
cpeacrBazapaxy | e OcMuCaH pacnopes MauuHa « U3bop oarosapajyhe Bpcte cpenctasa 3a paa ( u36op oarosapajyhe spere
NPOU3BOHHM cpesicTBa 3a paji, onpehuBame Gpoja cpecTara 3a paji, pacnopes pajHux
cnerevuma MECTa, PACTIOPE/ MallIMHA...)
KibyuHH n0jMOBH: Pa/iHO MECTO, CPE/ICTBO 3a Pajl, PACHOpe/L: rPyIHH,
JIMHM{CKH
« Jleunuiuie nojav ayTomMaTH3aLje NPOH3BOAHMX MpoLEca « Tlojam ayrovaTHsaiuje
AyTomatwsopamn | e Onwime eKCHOWTIM MPOH3BOIHH CHOTEM « Dnexcroumnm npomssoniy cuctemu (LIHIL mammne, miycTpujckn
npomnssoann o Lllematcku npukake xujepapxujy ynpasmarsa GIIC poGoru, LIAJ u LIAM cuctemn, xujepapxuja ynpaessara I1C)
cHeTeMn
Kubyunn nojmosu: Tpancnopthu chctem y MIIC, IHLL, poSot
OcHoBHH o OGjacHu nojam pejin3ajHa NPOM3BOIHOT CHCTEMa o JIMH npusuwmnu
NpPHHUHNH o OGjachu npuuiwn JIT (Just in time) o TojoTa NpOM3BOIHH CHCTEM
caBpemeHe « Haseze ocHosne JIMH npunumne
npoussoane « OGjacHn ocHoBHu KonttenT TojoTa MPOH3BOIHOT CHCTeMa Ksbysnn nojmosu: pexusaju, JIT (Just in time), susyenna konrpona, JIAH
duiosoduje

4. VIIVTCTBO 3A JUAAKTHYKO-METOJIUYKO OCTBAPUBAIE ITPOI'PAMA

Ha npBom uacy ynosHatH yueHHKE ca LH/beBHMA H HCXO/IMMA HACTaBE, ONHOCHO yuera, MIaHOM Pajia M KPHTEPHjyMOM M HAauHHHMa OLeHHBaa, KaO H HAYMHOM paja y
pauyHapcKoj yuHOHHIM/KaGHHETY, MO Ha TPyTie M PACTIOPEIoM peanusaumje HacTase. JIMCKyTyjeTe ca yueHHLMMA O HUXOBHM MCKYCTBHMA (Pa3MHILbaHMA) Ha TeMe:
Ilira je To npomsBoa? Kako sammmmate npowssonn npotiec? LiTa je Hajsasuje y Hekom npowssoHom mpottecy? Koja npestyseha nosHajy Ha okaiHoM 1 Ha r06a1HOM
HuBoy? o KojHM NPoN3BoMMa Cy Mo3HaTa npey3eha Ha JOKATHOM HHBOY 1 II0G&THOM HUBOY?

O6smuu nacrase: Teopuja

Mecto peannsaunje nactape: BexGe ce peausyjy y yUHOHHLM/CNIEH]ATH30BAHOM My.ITHMEAH]ATHOM KaGHHETY
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TIpenopy4enn 6poj yacoBa no reMama:
— VYBoay npousBosHe cucTeme: 6 uacosa
—  KapakTepueTHie npo3BoaHor cietema: 14 wacosa
— Tlpouecu y npousBoHMM cHcTemMuma: 16 uaca
— Kperaibe MaTepHjaia y poH3BOAHUM cucTeMuMa: 14 waca
— Pajina MecTa M cpe/ICTBa 3a pajl y IPOM3BOJIHMM cHcTeMuMma: 16 uaca
— AyTOMATH30BaHHM NPOM3BOIHK CHCTeMU: 4 uaca
— OCHOBHH MPHHLMNH caBpeveHe NPOW3BOANE prnosoduje: 4 waca

Tpu M3paau onepaTHBHMX IJIAHOBA NOTPEGHO je euHUCcaTH IMHAMHUKY pajia uMajyhu y BUIy /1a je yuerbe, kao i jopMHpatbe CTaBOBA H BPEHOCTH, KOHTHHYHPAHH NPOLeC
M J1a je pe3ysITar je CBUX aKTHBHOCTH Ha YaCOBHMA PEAM30BAHNX PA3THUMTHM METOICKHM MPUCTYNOM, KopHiifiekem HH(pOpMAalHja U3 PasTHYMTHX H3BOPA, PE3CHTOBAHUM
Befinm Gpoje peasinux npumepa u y3 akTisHo yueinhe yueHuka.
HacraBhe cajpikaje je HEONXOHO peann3oBaTH KPO3 CUMYJIaLHjy LITO BHLUE CHTyallMja U3 PeaHOr KOHTEKCTa, KopucTelin caBpemene HactaBHe mMeTosie M cpesctsa. Tpeba
HAaCTOjaTH Ja ydeHHIH Gyxy ocnmocoG/beHH 3a: CAMOCTATHO pellaBake NMPOGJCMCKMX CHTyallja: MpoHanakere, cMcTeMmaTHsoBaie W Kopuuiherme uudopmaumja us
PasAMuNTHX W3BOPA (HNP. CTPYUHE IHTEPATYPE, HHTCPHETA, YACONNCa, YUGCHNKA, KATATOMA. . ); BH3YCIHO Onaarhe, nopeherse W yerocTanmate Besa mavehy pastuuuTix
cazpikaja (HNp. TOBE3HBAte Cajpykaja MPeaMeTa ca CBAKOAHEBHUM MCKYCTBOM, CajpykajumMa ApYrHX MpevMeTa H /Ip.); THMCKH paji; cCaMOMpOLIHy COTICTBEHOT 3Hakba H
Hanpe/oBatba; MPE3EHTalMjy CBOJMX PajioBa M IPYMHMX npojekara; eUKacHy BU3yesHy, BepOaiHy M MMcaHy KOMYHMKalWMjy y3, Kaaa je To notpeGHo M oarosapajyhy
aprymeHTauujy.
Tpunukom peanmsanmje HactaBe McTah BaKHOCT —CTaHIAp/a, MPaBHIa H NPONMCA y OBOj 0OMacTH M ykasaTH Ha Moryhe mpoGrieme Koju ce MOTy NojaBHTH ycnen
HEMOILITOBAba W/UIN HenpuapkaBarma HCTHX. [T0Ke/bHO je HacTaBy peaiu3oBaTH M KPO3 MpobieMcke WK NPOjeKTHE 3a]aTke KOjU Cy MOBE3aHH Ca peaHiM KOHTEKCTOM Y
KOjUMa yHEHHLIM pajie Ha Pa3IMYUTHM J1eJIOBUMA 3a/1aTKa, UIPajy paslinyuTe yJiore U /iajy pelliera y 3aBUCHOCTH 0/l KOHTEKCTa Y KOMe ce Hajiase.
MHcHCTHpaTH Ha pettiaBatby NpoGiiema, Kao M Ha N03HaBAHY NPOIHCA, CTAHAAPAA, a HE HA NO3HABAMY HaunHa pazia ypehaja Wi MaLIHHE W/HIH IHXOBHX /1671083, & Koje ce
KOPHCTE y POH3BOIHOM CHCTEMY HJIH JIejly CHCTeMa.
Creuena 3Hama Cy BeOMa GHTHA yUCHHLMMA Y NIPAKTHYHOM Pajly M Ia/beM CTPYUHOM OCTIOCo0 baBarby.
Ipenopyvene npojexTie aKTHBHOCTH: Y TOKY WKOJICKE FOJIMHE OPraHM30BaTH /1BA NPOjEKTHA 3a/1aTKa, 110 jefaH Y NPBOM M APYTOM NOJTyroauwTy. [IpuinKkoM nianupara
TIPOjeKTHHX 3a/laTaKa BOWTH patyHa o crechem:

—  yYeHWKe MO/IE/UTH Y Matbe THMOBE;

— yjeaHom TuMmy je 10 5 yuenuka;

—  (opmupary onrosapajyhu Gpoj Tema npojeKTHHX 3a71aTaka cnpam Gpoja THMOBa;

~  OpraHM30BaTH HCTPAKMBAYKM PAJl YYEHHKA HA TEMy NPOJEKTHON 3a]aTaka, a pemMa NpenopyKkama 3a peanusalujy HanpeaHnX TeXHUKa yuerba i NPOjKETHE HacTaBe;

—  YYCHHLMMA JIaTH JI0BOJBHO BPEMEHa j1a oBpasie TeMy NPOjeKTHOT 3aaTka

— Y ONEpaTHBHOM NJaHy paja Npe/BMaETH oaroapajyhu Gpoj yacopa 3a NMPE3eHTOBakbE NMPOJEKTHHX 3a/laTaka, MPUMEHOM CaBPEMEHHX METOJIA HAMPEHOT Yueka H

MysITHMeHjasHe onpeme; TTPojeKTHUM 3a/1aTKOM yUEHHLIM YUECTBY]y Y THMCKOM pajly, yBakaajyliu pu ToMe CTaBOBE M MHILIbeHba YIAHOBA THMA.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

®opMaTHBIO OnEmBAE, K20 MOACA Paherba HAPE/IOBANA YUCHHKa, CE O/IB]A HA CBAKOM HACY H CBAKA AKTHBHOCT je 100pa MPHIMKA 32 MPOLICHY HANPCOBAMA 1 /IaBAME
nospare uupopmaumje. [octurnyha yuernka je Moryhe BpeiHOBaTH Kpo3: aKTHBHOCTH Ha yacy (Tj. MPOLECY yueka); NOCTABIbatbe MUTatba W/HJIH JaBakbe OroBOpa y CKIaLy
ca KOHTEKCTOM KOjH ce 06jaluibaBa; MO3MTHBHOM OJHOCY NIPEMA M3PajIu 3a/1aTaka, HCTPKHBAYKHX NPOjeKaTa U Cil.; IPE3EHTOBAtbE Ca/IPIKaja; TECTOBE NPAKTHYHUX BEWUTHHA,
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npahiere MOCTUrHYTOCTH Mexo/ia, nomoh IpyroBuMa M3 o/ie/betba y LMJby CaBlajaBaba rpaauBa M . Yuenuke Tpeba ocnocobbaBati M 0XpabpUBaTH j1a poUenYjy
CONCTBENH HANPEAAK y OCTBApHBAlby HCXOJ1A, KAO M HAMPEIaK JAPYTHX YueHHKa, Y3 oaroBapajyhy aprymeHTauujy.

Ha Kpajy CBAKOT uaca WM akTHBHOCTH HATIPABHTH KPATKy aHATH3y JOCATAUIKET Paza, 00ABC3HO MOXBATHTH YCHHKA 32 OHO LITO j MIOCTHIA0 W OOPA3IOKHTH LLITA MOKE H
Tpeba /ia nonpaey W/uu ypaau. I10TpeGHO je OCMHCIMTH BHLIE THIIOBA PA3MUMTHX aKTHBHOCTH Ca MPOJYKTHMA PA3MUYMTOr HUBOA CIOKEHOCTH M YTBPJIMTH OYCKHBAHE
HCXOJIe, a MPeMa FhHMa i KPHTEPHjyMe BPE/IHOBakhA.

OuerbHBatbe yueHHKa ce o/1BHja y ciiaay ca IpaBuannKoM o onemnBamby. [10TpeGHO je, Ha NOYETKY WIKOJICKE FOIMHE, YTBPAHTH KPUTEPHjyMe 3a oleHHBatbe (y CKially ca
TIpaBHIHMKOM O OLeH;HBalbY ), PBEHCTBEHO 32 CYMATHBHO OLCHHBALE H Ca HHMA YIIO3HATH YHCHHKE.

CyMATHBIO OHEIHBAILE Ce MOE H3BPIUIMTH HA OCHOBY MOATAKA MPHKYTULEHHX (JOPMATHBHHM OLCHMBaIbeM, pe3y/ITaTa/pellieha NPOBAEMCKOT WM MPOjeKTHOT 3a/1aTka,
YCMEHHX MPOBEPa 3Haka, KOHTPOIHHX 1 1IoMalHX 3a/1aTaka, TeCTOBA 3Hakba U cll. Hauun yTBphHBarba CyMaTHBHE OLICHE YCKIAINTH Ca HHAHBHIYAJTHHM 0COOHHAMA yUeHHKA.
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1. OCTBAPUBAKE OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMLIU U TPAJAILE

A2: OBABE3HU CTPYYHHM NNPEJAMETH

Hasus npeamera: ®U3UKA

PA3PEJ[:

Teopujcka HacTaBa Besxbe

TlpakTHuHa HacTaBa

Hacrasa y Groky VKynHo

74 0 0

0 74

2. UMJbEBH YYEIbA:

- Vno3HaBatbe ca OCHOBHHM (PU3MUKMM MOjaBamMa W npolecuma;

- Pasbujaibe pazHiX HABHKA W TEXHHUKE KyITYPe;

- Pa3Bujarbe JOrHUKOr 3aK/by4HBaba H KPUTHUKOT MHLIJBEHHA;

- PasBujarbe pas03HATIOCTH, CAMOCTAIIHOCTH H CTIOCOGHOCTH NIPHMEHE 3Harba;
- PazBujarbe npaBuIIHOT 0/1HOCA yUEHHKA NPEMa 3aLITHTH KHBOTHE OKOJIMHE

3. TEME, HCXO/IH, MPENIOPYUYEHHU CAJIPY)KAJU U KJbYUYHH IIOJMOBH CAJIPIKAJA

Paspen: Ipen

Tomuimibn down yacosa: Teopuja: 74 uacoBa;

o npuvetsyje Fbyhose 3akone;

HCXoau MPENOPYYEHU CA/IPIKAJH / K/JbYYHU IMTOJMOBH
TEMA
[lo 3aBpuieTky Teme yueHuk he 6utu y cramy ma: CAZIPKAJA
o oBjacHu 3Hauaj hu3MKe Kao yHpaMEHTaNHE HayKe H o Du3nKa - OCHOBHA MPUPO/IHA HAYKa;
KOpesauujy ca ipyrum NpUpOHAM M TeXHHUKHM HayKama; o Dusnuke Bennunte H popmysie. OcHOBHE (U3HUKe BeIHUHHE
o Pa3HKYjC OCHOBHE H W3BE/ICHE (H3NHIKE BEHUNHE H (vehynaposu CH cuctem);
oarosapajyhe mepHe jeannnue; o Tonena pusnukmx enunna. Ckanaphe u BeKTopeke usnuke
« onuue npHMep pediepeHTHOT CHETeMa; BeMUMHE;
© BPLUK OCHOBHE OTepaLje ca BEKTOpHMa « OcHoBHe onepalje ca BEKTOPHMa, cabupabe, Oly3HMakbe H
Kuunemarnka * KOPHCTH TIojMoBe Gp3uHe H yGp3aiba; pasiaraibe BEKTOpa;
« 00jacHH pa3jiMunTe BPCTE KpeTarba o Pedepenthu cucrem. Bexrop nonoxaja;
* W3padyyHaBa BeJIMUMHE BE3aHe 3a BPCTE KPeTarba o Kperame. [Tonena kpetama: PaBHOMEPHO M HEPABHOMEPHO KpeTaibe:
« Bpauna n yopsame; Kpyxuo kpetarse.
Kby IHN MOMOBH: PABHOMEPHO H HEPABHOMEPHO KpETalhe; Gp3uHa 1
yop3amwe
« pasauKyje nojam Mace o1 nojMa TeKHHE Tena; « Tlojam curte u nvmynca;
Jlunavuka « dopmyaue HyTHoBe 3aKone; o Ibyrhosu 3axonn (I, I1, 111); By THOB 3aKoH rpasuTaumje;

o CkaslapHH M BEKTOPCKH NPOM3BOJL;
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Haszus npeavera: IPOTPAMUPAILE

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe

IlpakTuyHa HacTaBa

Hacrasa y 6ioky YKynHo

11 0 74

0

0 74

2. UMJbEBH YYEIbA:

- PasBujambe criocoGHOCTH 3a npeLn3HO GopMyJiHcatbe NpoGiiema pasinunTe NpUpose;
- Passujarbe criocoBHOCTH 32 MIOCTYIHOCT M CHCTEMATHUHOCT Y pelliaatby Npobiema;

- Pa3sBHjane 0THUKOT 3K/ UHBAILA W KPHTHUKOT MUILLILCISA;

- Passujare HHUIMjATHEE 32 hopMATH3ALI]Y W YOTIITABAME PASTHIHTHX 30]aTaKa H TIOCTYNIAKa peliiaparba riowohy anropHTama;
- OByuaBarbe yUeHHKa 3a AHATH3Y AATOPHTAMA H TIPOTPaMa Pajs OTKAAIbAMA (POPMATHIX W OTHUKHX rpelliaka;

- OcnocoGmaBatke yueHHKa 3a MHCaHse CTPYKTYpHPAHHX NPOrpava;

- VYcBajarbe 0CHOBA 3a /1ajbe CAMOCTAIIHO CTHLIAISE 3HAMbA M YCABPLIABAE]

- Dopmuparbe 0CHOBE 3a lajbe 00pazoBarbe.

3. TEME, UCXO/I4, IPENIOPYUYEHU CA/IP?)KAJU U KJbYUYHH MNOJMOBH CAJIPIKAJA

Paspen: Apyrn
Toauwbn Goun yacosa: Bexbe: 74 waca

M3nacka)

MOCTYCJIOBOM MJIM €A TMPE/lyCIOBOM)

« yOuaBa OCHOBHE ElleMeNTe LHKTYCa (IPHIPEMa, Teslo, KpHTEPUjYM | o

* M3BEJIE 3aKIbyUak 0 GpOjy MoHaBbatka H CXOJHO ToMe H3abepe
THI LMKJIWYHE CTPYKTYpe: GPojauku HIIH YCIOBHH LIMKIYC (ca

« cacTaBba H TECTHpA AITOPHTVE Ca UMKTHYHHM CTPYKTYpava
« KOMGHHYje pa3IHUHTE ATOpHTAMCKE CTPYKTYpe

Hcxoam TIPENIOPYYEHHU CAJIPKAJH / KJbYYHU MOJMOBH
TEMA
Ilo 3aBpuieTKy Teme yueHuk he GuTH y cTamby aa: CAIPIKAJA
o HaBeJIe eTare pelapara 3aaTka « Ananusa npoGiema, eTare peluasarba 3a1aTka, KOpaiu pa3Boja
o 0GjacHH YCIOBIEHOCT M MOBE3AHOCT M0jeIMHUX KOPaKa Y M3paau nporpama.
codrsepa o VIHTErpHCaHO Pa3sBOJHO OKPYIKEHe H IEroBe KOMIOHCHTE (AMTOp,
* pasyme CMHCA0 MPOMEH/bHBHX H KOHCTAHTH KoMmHiarop, aebarep...)
* MpenosHaje NPOMEHbUBE Ha OCHOBY (DOpMyJiaLluje 3axTeBa o Jledunmunja 1 3a1aTak anroput™a.
« CACTABIbA M TECTHPA ANTOPUTME NTHHHMICKE CTPYKTYpE « T'paduuku 3anuc anropurma.
o youaBa MeCTa rpaHarba W (JOPMYJIHIIE YCIIOBE rpaHarba « Knacugukauuja aroputaMcKuX ynpaesbaukux CTpyKTypa.
« CACTABIbA U TECTHPA C/IEMEHTAPHE ANTOPHTME pasrpaHaTe « ANIFOPUTMHU €A IPOCTOM JIHHHICKOM CTPYKTYPOM.
Aaroputvn crpykType « ANIFOPUTMU ca_ pasrpaHaToM CTPYKTYpPOM.

AJIFOHTMH €2 LIMKIMUHOM CTPYKTYPOM.
AJITOPHTMH Ca YTIbe/KACHHM Pa3rpaHaTHM H LIMKJIMUHAM
CTpyKTypama

KibyqHH NojMOBH: alroputam, IMHHjCKA CTPYKTYpa, pasrpaHara
CTPYKTYpPa, WHKIIMYHA CTPYKTYpa
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Crpykrypa
TPOrpamcKor

jesmka

o pasiMKyje KibydHe Peum je3nka ojl MaeHTH HKaTopa
IPOMEHILHBUX M KOHCTAHTH

© pasyme KOHLENT OCHOBHHX THIIOBA N10/laTaKa

npernosHaje, AeKIapHiie ¥ HHALMjaIH3Yje POMEHIbHBE Nporpama

KOPHCTH HapeGe 3a yHOC M NPHKa3 NojaTaka y 3a1aToM dopmary

pazfiuKyje BpCTe OnepaTopa i HHXOB NPHOPHTET

TMIIe H3pase KOpHCTehH onepaTop 0/iesie H apHTMETHHKE

oneparope je3uka

* KOpHMCTH cTanaap/He dyHKumje npu Gopmupary u3pasa

o ..

o CTpyKTYpa NporpamcKor jesuka.

o CrpykTypa nporpama.

« TIpoverbHBe, KOHCTaHTe (CHMBOHUKE H BPEIHOCHE) H HHXOBH

HICHTH(HKATOPH.

(OCHOBHH THIOBH M0J1aTaKa.

Jleknapauuja 1 HHHLM]AIH3a1Hja POMEHIBHBHX

KouBep3uja jeiHOr y pyry THI nojaTaka

VHoc 1 npuKas nojaraka.

« Onepatop jesuka.

« M3pasu, napenGe, npBeHCTBO oneparopa.

« Onepatopu 0/1eN1€ BPEAHOCTH (OCHOBHH H JI0JaTHH ONepaTopH
noaene).

o APUTMETHYKH OTIEpaTopH.

o OnepaTopn HHKPEMEHTHPaba U IeKpEMEHTHPabA.

« TIOCTUKCHO 1 MPeMKCHO HHKPEMEHTHPAIbE 1 IEKPEMEHTHPAIE

o Cranpapaue pynkumje.

« Pany pasBojHoM OKpyskerby (€MTOp, MpeBoamnall, aebarep)
JIEMOHCTPHPaH KPO3 NPHMEpE je/IHOCTABHHX Mporpama

Kiby4HH NOjMOBH: THIIOBH NOJIATAKa, TPOMCHJBUBE, OTICPATOPH,
u3pasum Hapenoe. GyHkuuje

Pasrpanare
nporpamexe
CTpyKTYpe

« ZcumHIIE H3pas Ha OCHOBY Ko ce oApehyje TOK H3BpLIaBaMa
anroputva u nporpava

npenosHa noTpedy yBoljerba rpanatka y anropuTam u nporpam
KOPHCTH HapeOy OCHOBHE CelleKLje

KOPHCTH Hapea0y BUILIECTPYKe CelleKiuje

KkoMOHHYje HapeOe rpaHarba y CTPYKType ca JIBe W BHLIe rpaHa
TMIIIe KOTIOBE y KOjHMA KOMGHHYje Hape/ibe OCHOBHOT 1
BHLIECTPYKOT IpaHata

o e s e

« VCrIoBHO W3BpIIABathe KOMia

o Penaumjcku onepatopu u uspasu

o JIOrHUKH OMEpaTOpH H H3pA3H

o TIpHOPHTET JIOTHUKHMX M PEJIALMCKHX ONIEPATOPa y OAHOCY Ha OCTasle
oneparope

« HapenGe rpanama

o IF - ELSE napea6a

« Kackanna crpykrypa IF- ELSE napenon

« Buuwectpyko rpanaie kopuuherenm napeade SWITCH

« Kpenpaibe a1roprya 1 K010Ba €a OCHOBHOM pa3rpaHaTom
CTPYKTYpOM.

« Kpeupare a1ropuT™a i KO0BA ¢a pasiHamTy dopvama
yrisexhasama HapeaGH rpanara

Kibyunu nojMoBH: penarujcky onepaTopy 1 H3pasH, JOTHUKH
oreparopu 1 u3pasm, if, else, switch,

Hukanane
nporpameke
cTpyKTYpE

« npenosHa notpedy u 6poj NoHaBsbaka NOjeIMHMX CCKBEHLIM Y
IrOPUTMY W Nporpamy

o OCHOBHM LIMKITYCH.
o Peanuzaumja 6pojaukor uuknyca kopuuiherem napenbe FOR.





image125.png
objacHu pasnuKy usmehy ocHOBHHX HapeaGH 3a opmuparbe
NPOrpamMcKuX LHKIyCca

KoprcTH HapesiGe 3a dopMuparbe Gpojaukkx wHKIyca
KOpHCTH HapenGe 3a GopmMupare yCIOBHHX LMKITYCa ca
TIPE/IYC/IOBOM M LIMKITYCa Ca MOCTYC/IOBOM

KOPHCTHTH Hape/iGy 3a MPEBPEMEHH H31a3aK W3 LMKIyca
KOpPUCTH HapeaOy 3a npeckakare HapeadH yHyTap LMKIyca
Kpeupa 1 KOJMpa J1jarpam Toka ca pasjiMuuTHM YTHek/1aBabumMa
UMKJIHYHAX CTPYKTYpa

Kpenpa M KOMpa AMjarpam Toka koMGuHyjyhH LKkIHaNe 1
pasrpaHare CTpyKkType

o Peannzaumja ycniosHux uukiyca kopuiihersem Hapenoe WHILE
(UMKITyC ca npeycioBoM)

« Peanmsauuja ycrounx umknyca kopuuwhersem napease DO-WHILE

(LMKITYC Ca MOCTYCIIOBOM).

TpeBpemeny unasak 3 umistyca (HapentGa break).

INpeckakaibe HapeaGH yHyTap Lukiyca (Hapeaba continue).

Vribexasatbe netbu

Pelnagatbe npodema y3 KOMOWHOBaHY NpUMeHy HapeaGH rpaHara n

HapeOH noHaesbatba

Kibyunn nojmosn: mukinycn, while, do-while, break, continue,
YIHeXK/1aBaHbe

pasyme fojam JeKommosuimje npodiema

pasyMe Hojas 1 CMHCAO OBpATHE BPEAHOCTH U apaveTapa
dynkumje

nuLe jeaHocTaBHe (GyHKIMje Koje HMajy ckaapHy Wim void
TIOBPATHY BPEIHOCT Y3 MPEHOC MapaMeTapa ro BPEAHOCTH

o CmHCao u ocobuHe pyHKuMja

« Tlpototin dynkumje u reummcarse Tena dymkimje

« Tlosusame pynkunje

« Ilpenaja napamerapa no BpeAHOCTH

« Kpenpare 1 no3uBambe jeIHOCTABHUX (DyHKLIMja, NO3HATHX M3

Kopuemmuxe o pasnuKyje NPOTOTH, ICQUHNIIM]Y H IO3HE yHKIMje 06aCTH VaTemaTHKe (06HM 1 MOBpIIMHA 3a1aTe (Hrype, NOBpIIHHA
bymunje * KOPHCTH (yHKUHM]e y NIPOrpaMiMa 3a pelliaBatbe jeIHOCTABHHX W 3anpemMuHa Tena), pusuke (Gp3uHa kperara Tea) u
npobiieMa 3 MaTeMaTHKe, OCHOBA €JIEKTPOTEXHHKE U (pH3HKe @JIeKTPOTEXHHKE (EKBUBAJIEHTHA OTIIOPHOCT...)
Kibyunn nojmou: QyHKimja, nporotun QGyHKImje, TeI0
byukumje, napamerpu gynkimje
o JiepMHHMLLIE HU30BHU THI M ICKJIAPHILE HU30BHE NPOMEHIbHBE o Jlepunuumja u 1ekiapaunja Husa.
* pasyme Be3y usmelly MHeKca HH3a W efleMeHTa HU3a o Hunumjannsaumja Husa.
 KOPHCTH TEXHUKY JIHHEAPHOT NIPETpaKuBalba HU3 « TIpucTynarbe efleMenTHMA HUa.
JenHoaumen3noHan * MHIIe Nporpam 3a opehuBarbe MaKCHMyMa U MMHHMYMa HH3a o JluHeapHo (CCKBEHLIMJANHO) MPETPAKUBAHE HH3A.
P « OpehyBarhe MHHUMATHOT H MAKCHMATHOT efleMeHTa.
K/byunu nojMoBH: HH3, HHHIHjQTH3aIMja HU3a, IPETPAKHBAKE
HH3a, IPUCTYT CJICMCHTHMA HH3a
© KOPHMCTH HayueHO IPajIMBO 3a pelliaBate npobnema * pany Tumy
« paauy Tumy, capabyje o TpE3eHTOBAMbE Pajia
© MMa KPUTHUKH OJIHOC TIPeMa CONCTBEHOM M Tyhem pajy
H3pana npojexrnor © /IOHOCH OanyKe KibyuHn n0jMoBH: THMCKH pajl, IPE3EHTOBAIbE pajia
3a1aTka © aprymeHtyje cBoje ojutyke
o MJIaHKPa CBOjE AKTHBHOCTH H aKTHBHOCTH rpyrne
o CBOje pellierbe Mpobema npeacTaBu Apyruma
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4. VIIVTCTBO 3A JUJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npBom uacy ynosHati yueHuKe ca LM/EBHMA M MCXO/IMMA HACTABE, OJIHOCHO yueHba, MIAHOM Pajia M KPUTEPH]yMOM H HAUHHUMA OLICHHHBAMA, HAUMHOM pajia y
YUHOHHLM/KABGHHETY, H PACTIOPE/IOM peatH3allje HacTage.

JlMckyTyjeTe ca yueHHIIMMA O FHXOBHM HCKYCTBHMA Ha 3a/1aTe TeMe.
O6mun nacrase:

Jpyru paspen: sexGe (74 uaca)

+ Mecro peaamsanuje nacrase: BexGe ce peansyjy y pauyHapekom kaGumery
Tonena na rpyne: Onesbere ce €N y JIBe rpyne.
TIpenopyyenn 6poj uacoa no Temama:

Tpsu paspen (sexde):

o Ausroputmu (10 yacosa)

CrpykTypa nporpamckor jesuka (6 yacosa)
Pasrpanate nporpavcke cTpykType 14 uacosa)
Liukanune nporpamcke cTpyktype (16 uacosa)
Kopuchuuxke (ynunje (10)
JeanoumensHoHaniu Hu3 (6 uacosa)

M3paia npojekTHor 3anarka (6 yaca)

Tpw u3pau onepaTHBHHUX MIaHOBA NOTPEGHO je AedunncaTH TMHAMKKY paja umajyhu y BUY 1a je yuerbe, Kao H (OpMHparse CTaBOBA M BPEIHOCTH, KOHTHHYHPaHH
npouec M J1a je pesynTar je CBMX aKTMBHOCTH Ha YacOBUMA PEAM30BAHMX PA3TMUMTHM METOICKMM MPHUCTYNom, Kopuinhewem MH(bOpMalMja M3 PAsIUUHTHX W3BOpPA,
npesenToBamm Behum Gpojem peatnux npuvepa U y3 akTsHo yueithe yuenuka,

HacrasHe caapikaje je HEONXOIHO PealM30BaTH KPO3 CHMYJIALM]y LITO BULIE CHTYaLHMja 3 PeaHOT KOHTEKCTa, KopHCTeln caBpeMeHe HacTaBHe METOJIe M CPe/ICTBa.
Tpeba HacTojaTh a yueHuuu Gyay 0CrocoG/beHH 3a: CAMOCTA/HO PelliaBatbe MPOOIEMCKMX CHTYaluja; NpoHanakere, CHCTeMaTH3oBare M Kopuuhere uHpopmamja 13
Pa3MUMTHX M3BOPA (HNp. CTPYUHE IHTEPATYpE, HHTEPHETA, YaCoNKca, yUGEHHKA, KATAIION. ..); BU3YE/HO ONakakbe, Mopeliere W yCrocTaB/bame Be3a HaMely pasiuunTix
canpikaja (HMp. TOBE3UBAtbE CANPIKAja MPEMETA Ca CBAKOJHEBHHM MCKYCTBOM, CA/lpikajiMa JPYTHX MPEAMETa M JIp.); THMCKH Pajl; CAMOMIPOLIEHY COTICTBEHOT 3Haba W
Hamnpe/10Baka; NMpe3eHTalljy CBOjHX pajoBa W rPyNHMX npojekarta v eduKacHy BH3yesHy, BepOaiHy M MHCaHy KOMYHWKalWjy y3, kaja je To norpeGHO W oaroeapajyhy
aprymeHTaumjy.

Tpuankom peau3aliije HacTaBe KOPUCTHTH CBA I0CTYTHA HACTABHA CPEJICTBA M MyJITHME/IHjaTHE Ipe3eHTalje, ynyhuBaTu yueHuke 1a KOpUCTe HHTEPHET H CTPYUHY
JMTEpaTypy, NPUMEHLHBATH Pajly apoBHMA H Pajl'y MaHM rpyriamMa, MOTHBHCATH yUeHHKE J1a CAMOCTAIIHO pelliaBajy npobieme KopHeTelin HCTpakHBauKK NIPUCTY T HayYHOM
0BpasoBatby, KOHTHHYHPaHO yryhuBaTH yueHHKe Ha IPUMEHY HayueHOT y Gyayhem Mo3uBYy M CBAKOJIHEBHOM XHBOTY KPO3 MPUMEpE U3 NMpakce, MOTHBHCATH YUCHHKE J1a pajie
camocCTalHe pazioBe.

Kpos npBy Temy OCBPHYTH Ce Ha OCHOBHE TIPOTPAMCKe CTPYKTYPE ca KOjHMA Cy Ce YHeHHLH yTO3HA TOKOM HACTABE Y OCHOBHO] LIKO/IH, HeBE3aHo 3a Kopuhenn
nporpavckn jesuk. [penopyuyje ce yniorpeda anata Flowgorithm (i Hekw cauuai) KojHM ce BH3ye/3yje MPOrPaMCKH TOK H JIGLIABAMA Y MCMOPHjH TOKOM H3BpLICHA
nporpama.

3a peanu3allujy OCTAIMX TeMa Npenopyuyje ce nporpamMcky jesuk C 1 akTyenHo, a yjeHo 1 GecriaTHo pasBojHo okpyxerbe: Microsoft Visual Studio Express.

Kpo3 temy ., Kopuchuuke pyHkimje™ o6paanTn camo dyHKumje ca MPEHOCOM NapamMeTapa no BPEHOCTH, PaH PAHOT yCBajatba MojMoBa (yHKLMjE, (PHKTHBHHX H
CTBapHHMX Mapamerapa 1 nosusa gyHkuuje. Hanpasuru napanesny ca kopuwhernm crangapannx gytkumja Gubnuorexe math.h

Tporpam peani3oBaTH Kpos 4acose AGOPATOPHJCKHX BEAOH Y patyHapeKoj yunonuiH. Bexoe peannsosath y 610Ky 011 2 Yaca HelebHo (10 CBaKOj rpyrH).




image127.png
Ha nouetky cBake BeskGe yueHHUMMa JaTH TEOPHjCKE OCHOBE HEONXOJHE 3a pasymeBaibe M u3Bohere BekGe, a 3aTHM Ha KOHKPETHMM NPUMEpHMA, 3ajlaluma U3
001aCTH CTPYUHHX NPEAMETa H 10 NOTpeGH MaTeMaTHKe, BeKOY M3BECTH HA padyHapy.

BexGy TpeGa na u3Bese cBaku yueHHK camocTaiHo. [Iporpamom je mpesulieHo CTHLame OCHOBHUX 3HAHA M BEIITHHA 32 PA3yMEBAHKE M CAMOCTATHO PElIaBaHe
3aj1ataka nomohy pauyHapa kopuiherwem TeXHHKa CTPYKTYHPaHOT MPOrpaMuparha.

TIpojeKTHM 3a71aTak OCMHMCIIMTH TaKo JIa ce KPO3 HEroBo PelliaBabe yTBP/H 1 3a0KpyskH obpalieHo rpaameo. IpojekThi 3anatak yuennim TpeGa 1a paje y THMy oni 3

- 4 yuennka Tokom 2 Giioka (4 uaca), a Ha Tpehiem G/I0Ky /1a Npe/ICTaBe CBOje PaloBe OCTAIMM YUeHHLMMA.

5. YIIVTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

DOPMATHBHO OLCHHBAbE, Kao Mosien npahera HapeoBaka yUeHHKa, Ce O/IBHja HAa CBAKOM Yacy M CBaKa aKTWBHOCT je J06pa NPU/IHKa 3a MPOLIEHY HANpeoBaba 1
JaBatbe nosparHe uudopmaumje. Iocturiyha yuenuka je Moryhe BpeHOBaTH KPO3: aKTHBHOCTH Ha yacy (Tj. MPOLIECY yuetba); MocTaB/batbe MUTatba W/HIH 1aBatbe OAroBopa
¥ CKJIajty ca KOHTEKCTOM KOjH ce 0GjaluibaBa; MO3MTHBHOM OIHOCY MPeMa ONpEeMH; W3PaiM 3ajaTaka, MCTPaKHBAYKHMX NPOjeKaTa M CIL.; TPE3EHTOBaIbE CapiKaja; TecToBe
NPaKTHYHKX BELITHHA, Npalietbe NOCTHIHYTOCTH HCX0/1a, oMol IpYrOBHMA H3 OJIeJbetba Y LIMIbY CaBJlajlaBatba PaiuBa H CIl.

Vuenuke TpeGa ocnocobbaBath U 0XpaGpHUBATH J1a MPOLEHLY]Y CONCTBEHH HAMPEIAK Y OCTBApHBAlby MCXO/A, KAO M HANpeJaK APYrHX yueHuka, y3 oaroeapajyhy
aprymeHTanujy.

Ha kpajy cBakor yaca WM aKTHBHOCTH HAMPaBUTH KPAaTKy aHajM3y 0CAJallber paja, 0GaBe3HO MOXBATHTH YUEHHKA 32 OHO WITO je MOCTHrao M 0GpasiokuTH 1Ta
Moske W Tpeba aa monpasu u/uiau ypaau. [TOTpeGHO je OCMMCIMTH BULLE THTIOBA PAsMUHTHX aKTHBHOCTH Ca MPOJAYKTHMA Pas/MUMTOr HHBOA CNIOKEHOCTH M YTBPAMTH
OYEKHMBaHE HCXO/IE, A NPEMa IbHMA W KPHTEPHjyMe BPEAHOBAIbA.

OuetuBare yueHHKa ce oaBHja y ckaajy ca [IpaBuiiHuKOM 0 olierHBaiby. [10TpeGHO je, Ha NOeTKy LIKOJICKE FOIHHE, YTBPMTH KPHTEPHjyMe 3a OLieHHBabe (Y
ckaity ca [1paBHIHHKOM O OLeHHBAlbY), IPBEHCTBEHO 32 CYMATHBHO OLICHHBAbE H CA HHMA yNO3HATH yueHHKe. CYMaTHBHO OLCHHBAHE Ce MOKE H3BPUIHTH Ha OCHOBY
noJiaTaKa NMpUKybeHHX (POPMATHBHMM OLICHHBabEM, pe3y.TaTa/peliera NposIeMCKOr K NPOjeKTHOT 3a/1aTKa, YCMEHHX NPoBepa 3Hakba, KOHTPOJIHKX 1 1omahuX 3ajaTaka,
TecToBa 3Harba 1 ¢, Haumn yTBphHBarba CyMaTHBHE OLICHE YCKIAINTH Ca HHIHBHAYaTHHM OCOOHHAMA YHCHHKA.

ToKOM Tpajarba TeMa peaH3oBaTH HAJMAILE jeiaH TECT 3Hatba 110 CBaKO] TeMH,




image128.png
Hasus npeamera: CO®@TBEPCKH AJIATH

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe

IlpakTuyHa HacTaBa

Hacrasa y 6ioky YKynHo

0 74

0 0 74

2. UMJbEBH YYEIbA:

Paseujare yHKUMOHATHE pauyHAPCKE MHCMEHOCTH;
—  Pa3Bujame BEWITHHA IPHMCHE PadyHapa Y elICKTPOTEXHHIM;
—  OcrnocobbaBatbe yueHHKa 3a CAMOCTAlHH Pajl Ha PauyHapy Y e/IeKTPOTEXHHUIM;
—  Pa3eujarbe cnocoGHOCTH yueHHKA 32 THMCKH Paji KPO3 pajly padyHapcKoj MPEKH;
—  OcriocoGmaBarke yueHHKa 3 IPHMPEMY H IITAMIIake FOTOBHX NPOjeKaTa;
~  ToacTHu@me TAYHOCTH W YPEIHOCTH NPH M3BPLIABAtLY PAJHUX 3a/laTaKa;
— PasBHjare TOTHUKOT H NICTPAKTHOT MHILL/LCHA H KPHTHUKOT CTABa Y MHILLILCHY;

3. TEME, UCXO/IU, TPEINIOPYYEHU CA/IPKAJU U KJbYYHH INOJMOBU CAJIKAJA

Paspen: ipyru

oy gonn uacosa: JlaGoparopujcke pexde: 74 uaca;

R

pasMeHH JIOKYMEHTa KPO3 pauyHapcKy Mpexy
NPUNpPEMH 3a WTaMIly
O/lITAMIIA AOKYMEHT

TEMA O . MPENOPYYEHU CA/IPI)KAJH / KIbYYHHU IMTOJMOBH CAJIPIKAJA
Ilo 3aBpuieTky Teme yuenuk he GuTH y cramy na:
« HaBezie patyHapeKy OnpeMy Koja ce KOpHCTH y « 3Hauaj NpUMEHE patyHapa NIpH POJeKTOBaLY Y EACKTPOTEXHHLIS
€/1eKTPOTEXHHLM « Bpcre nporpama KojH ce KOPHCTE Y e1eKTPOTEXHHLM;
Octosio o noBeske noTpeGHy onpemy y $pyHKUHOHAIHY LeTHHY « TlorpeGHa pauyHapcka onpema 3a paji ca NporpaMmuma;
coppepekum nokpexe ofabpane nporpame
anaT]v:Ma pasiuKyje pajay MpeKH U caMocTaiaH paj Kubyunu nojMoBH: NpUMeHa pauyHapa, Nporpam, padyHapcka onpema

Tporpav 3a
TabenapHy oGpaxy
noaaraka

KOPHCTH nporpam 3a o6pajy Tabena 3a u3pajy npevepa u
npopauyha

KOPUCTH NOrpaM 3a TabenapHe npopauyHe 3a notpede
€/1eKTPOTeXHUKE

Ha OCHOBY 3a71aTKa M3pau Tabeny, yGaum oarosapajyhy
opmyay 1 M3BpIUIM NpopatyH

rpaduuKm npuKkae caapikaj Tabenie U peysirare
npopauyha

npunpemyu raGenapHe rojaTke 3a Wramname

pasmenu TaGenapie noaatke, rpaduke u njarpame ca
nporpamoM 3a oGpazy Tekera

« Tlokperatbe nporpama 3a TaGenapHe npopauyHe;

« TnasHu nposop:

« Vuouweme noxaraka y taGesy. Manunyiauuje nojauuma:

« Tpanchopmaunje Tabese. bopmatuparbe Tadere;

o ®opmyse, ypehusame hopmyna, Tymauewe rpemaka y Gopmynu,
NpoHaNaKehe rpelaka y popmyiama;

Penatune, anconyThe u MewosuTe aapece henuja y popmyan ;
Vrnorpeba rotoBux (yHKumja;

AyTOMATCKO YHOLUEH:E CepHja rojaTaKa:

Ipadmuko npeacrapsbarbe noaaraka. Kpenpaie rpagurona. Msmene y
rpachmKony:

o s e e
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o Tlperxoauu npernen Tadene v rpadukona;
o Illtamnane;

Ksbyunn mojmoBH: nporpam 3a paj ca tabenama, Tadena, nogarak, Gopmyna,
dyHKUM|a, rPadHKOH, ITAMNAIE

Tporpam 3a anajnnsy
M cHMYAnnjy
€EKTPHUHNX KOJIA

KOPHCTH COTBEPCKH a/iaT 3a CHMyJIaLMjy paja
e/IeKTPHUHHX KOJIA

KOPHCTH OCHOBHE €/IeMeHTe NPOrpama 3a CHMy.Ialujy
€/eKTPHUHMX KONa

KOPHCTH OCHOBHE BUPTYAIIHE KOMTIOHEHTE 1 HHCTPYMEHTE
CamMoCTalIHO (JOPMHPA MOJIE jeIHOCTABHH]ET €IeKTPHUHOT
Kona

CHMYJIHPa Paji MOJIENIA jeAHOCTABHHUJEr €IEKTPHUHOT Kolla
aHaNM3Mpa pesysiTaTe CUMyaluje H n3Bese onrosapajyhe
3aKIbyUKe

« Yno3HaBatbe ca POrpaMoM 3a CHMYJIaUMjy pajia eleKTPHUHHX KoJla.
T'naBuu nposop;

o EnemenTH 1 onimje riaBHOr Npo3opa u HHX0Ba HaMeHa

« MeHH OCHOBHUX KOMMOHEHTH y nporpamy. U360p KommosenTe i
ToJielIaBae napamMeTapa;

« MeHu MepHUX MHCTPYMeHaTa, H300p M MoJeLIaBatbe MEPHUX
MHCTpYMeHaTa;

« Llprame jennoctashuje weme (POCTO eIEKTPHHUHO KOJIO), OBE3HBAIbE
OCHOBHHMX MEPHHX HHCTPYMEHATa, CUMyJIaLHja;

Kibyunu mojMOBH: NPOrpam 3a CUMYJIALH]y, KOMIOHEHTa, MEPHH
MHCTPYMEHT, e/IeKTPHUHA emMa

Tporpam 3a uprame u
NPOjeKTOBAbE
€JIeKTPOHCKAX KOJIA

WpTa eAeKTpOHCKa Konia 1 yHOCH oAroBapajyhe mavene y
wieve y o1abpaHnm anatva

TIOKPEHE MPOrpaM 3a NPOjeKTOBakbE

KOPHCTH OCHOBHE KOMaH/ie Iporpama

LIPTA €/IEKTPOHCKE KOMIOHEHTE, Be3e, YBOPOBE

npaBu GUOIMOTEKE Ca HOBUM KOMIIOHEHTaMa M cHMBoMa
NPHIPEMH LIeMy 32 LITAVMAMe HA IAOTEpY WM
wravnauy

OJILUTAMITA FOTOB LIPTEK Ha IUIOTEpY H/MJIH WTammnady

« Tlokperarke nporpava;

« EnieMeHTH 1 Onimje IIaBHOT NPO30pa W KHXOBA HaMCHA;
JIMMEH3HOHHCAHE III0UHLIA;

VuuTasarbe KOMIOHEHTH H Be3a;

PacnopehiBarbe KOMIOHEHTH;

M3pnauere WTaMnaHux Besa;

Kopekuuja enemenara npojektopaHe niountie (1e6/b1Ha ITAMIAHKX BE3a,
JIMMEH3Hje pyria 3 HOKHLE elleMeHara,...);

« TIpojeKTOBakbE LITAMIIAHE MIOYHLIE 32 KOHKPETHE 3a/1aTKe;

B

Kibyunu nojMoBH: 1ITAMIIAHA MJIOYHLA, LUTAMIAHE Be3e, KOMIIOHEHTA

4. YIIVTCTBO 3A TUJAKTHUYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npeom uacy ynosHaT yueHHKe ca LM/bCBUMA H MCXO/IMMA HACTABE, O/IHOCHO YUeH:a, MIIAHOM Pajia, KPUTEPHjyMOM M HAUMHHMA OLICHHBAIA, HAUMHOM pajia y
pauyHapcKoj YUHOHHIN/KaGHHETY, TIOZIeIH Ha FPyTie, PacTiOpe/ioM peau3aliuje HacTase.

O6umun nacrase: naGoparopuicke BexGe
Mecto peanmsannje nactase: Hacasa ce peanusyje y y4HONHLI OMPEMIBHO] Ca pauyHAPHMA WIH y KaGHHETY 32 pasyHape.

Tonena na rpyne: Oziesbebe ce 1€/ y /IBe Tpyrie.
TIpenopyuenn 6poj uacosa no Temama:

~  OCHOBHO 0 COTBEpCKHM anaTHma 2 waca

— Tlporpam 3a TabenapHy obpany noaaraka 30 uacoa
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- Tlporpam 3a cuvyziaumjy paza eleKTpHUHKX Kosia 20 uacosa
— Tlporpam 3a LpTarbe U NPOjeKTOBAE eIEKTPOHCKHX KoJia 22 yaca
TIpenopyka 3a nporpame:
Tporpam 3a aHa/IM3y M CHMYJIALM]Y EICKTPHYHHX KONIA
~ Kopuctuty nporpam: Multisim
[lporpam 3a upTarbe U NPOjeKTORaE ENEKTPOHCKUX KOa
- Kopueruru nporpam: Protel, AltiumDesigner, PCBexpress, KiCad, Eagle...

Ty M3pajM ONEPATHBHKX ILIAHOBA NIOTPEGHO j& AeUHHCATH MHAMHKY para nMajyhn y BHIy 11a je yuerbe, Kao u (HOPMHPAILE CTABOBA W BPEHOCTH, KOHTHHYHPAHH
Npoliec M @ je e3yNTaT je CBHX AKTHBHOCTH Ha HacOBHMA PEATH3OBAHMX PA3THUMTHM METOJCKMM MPHCTYNOM, Kopuuihersem MHGOPMALHja W3 PASTHUMTHX 3BOpA,
npeserToBatiM Behiv Gpojem peatHuX NpHMEpa U y3 akTHBHO yuemhe yueHuKa.

HacraBHe caapkaje je HEONXOIHO PeanM30BaTH KPO3 CHMYJIALH]Y IITO BUIIE CHTYALMja U3 PEAHOT KOHTEKCTa, KopHeTehH caBpeMeHe HaCTaBHE METOJIC M CPe/ICTBa.
Tpeba HacTojaT 1a yueHuLM Gyay 0CnoCOG/bEHH 3a: CAMOCTA/IHO PelliaBahe NMPOOIEMCKUX CHTYalMja; NIPOHANAKEHE, CHCTEMATH30Batbe U Kopuilhere HHdopMaumja U3
Pas/IMUMTHX M3BOpa (HMp. CTPYUHE JIMTEpaType, HHTEpHETa, Yaconuca, yubeHnKa, KaTtalnora...): BU3YeIHO onakarbe, nopeherwe u ycrnocras/bare Besa uimehy pasiuunmux
caipikaja (HIp. 1oBe3MBabe cajpikaja NPEIMETa ca CBAKOJHEBHUM MCKYCTBOM, Cajpikajuma APYrMX NpeiMeTa M Ap.); THMCKH Paj; CaMOMNpOLEHy CONCTBEHOr 3Haiba
Harpe/IoBaba; NPe3eHTal|jy CBOJHX PaloBa M IPYMHHX Mpojekata u eHKaCHy BH3yenHy, BepOanHy M MucaHy KOMyHWKALWjy y3, Kajaa je To notpeGHO M oarosapajyhy
aprymeHTanujy.

Tpuankom peanusaliije HacTaBe KOPUCTHTH CBA IOCTYHA HACTABHA CPE/ICTBA M MyJITHME/IHjaTHE IPe3eHTalje, yryhuBaTH yueHuke 1a KOPHCTE HHTEPHET U CTPYUHY
JIUTEpaTypy, MOJACTHIATH yUeHHKe Jla pajie PadyyHCKe 3a1aTke, MPUMEHHBATH Pajl y MapoBHMA W pajl y MawbHM rpyrnama, MOTHBHCATH yYeHHKE Jia CaMOCTAIIHO pellaBajy
npoGuiemMe KopHeTehH HCTPakMBAUKH NPHCTYI HAYUHOM 0Gpa3oBaby, KOHTHHYHpaHO ynyhMBaTH yueHuke Ha npumeHy Gusuke y Gyayhem N03MBY H CBAKOAHEBHOM JKHBOTY
KPO3 NpUMepe 3 npakce.

Creuena 3Haba Cy BeoMa GMTHA yUCHHIIMMA Y NPAKTHYHOM Pajly M Ia/beM CTPYHHOM 0CrocobbaBatby.

Ipenopyuene npojeKTHE AKTHBHOCTH: Y TOKY LIKOJICKE FOIMHE OPraHW30BaTH /IBA MPOJEKTHA 3a/1aTKa, 10 jeJaH y NPBOM H APYroM nosyroauwty. [Ipuankom niaHupara
NPOjeKTHUX 3a/1aTaka BOATH pauyHa o cieaehem:

—  YUEHHKe MOJIC/UTH Y Mathe THMOBE;

— Y jeHOM THMY je 110 4 yueHuKa;

—  (opmuparu oxroapajyhu 6poj Tema npojeKTHHX 3a1aTaka Hacnipam Gpoja THMOBa;

—  OPraHM30BaTH MCTPAKHBAYKH PA/l yHEHHKA Ha TEMY NPOJEKTHOT 3a/1aTaka, a peMa Mpenopykama 3a pealusaliujy HanpeaHHX TEXHHUKA Yuerba H NPOJeKTHE HACTaBe;

—  yHEHHLMMa JIaTH JIOBOJbHO BpeMeHa j1a 06pajie TeMy NMpojeKTHOT 3ajaTka;

— y OnepaTMBHOM ILIaHy paja npeasuaeru oarosapajyhn 6poj uacoBa 3a npe3eHTOBatbe NPOjeKTHHX 3a1aTaKa, IPUMEHOM CABPEMEHMX METO/A HAIPEIHOT yuerba H

MyJITHME/IHjaJTHE Onpeme;

*IporpaMoM npeaMeTa npenopyueHo je a NpojeKTHH 3ajaty Gyly y BE3H ca TeMama, alli HACTABHHK MOXKE Y Capajlibi Ca yueHHLIMMA H3abpaTh H HeKe JIpyre Teme
KOje Cy Y Be3H ca LM/beBUMA Npe/IMeTa.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

DopmMaTHBHO OuemHBARE, Kao Mozies npalierba Hanpe10Baba YUeHHKa, Ce OJIBHja HAa CBAKOM Yacy W CBaKa aKTHBHOCT je 100pa MPHIIMKA 3a MPOLEHY HANpeoBamba H
naBarbe noppathe HHpopmauuje. [octurnyha yuenuka je Moryhie BpeiHoBaTH Kpo3: akTHBHOCTH Ha Hacy (Tj. MpOLECy yuera); NOCTaBbatbe MHTaha H/HIH 1aBakbe 0AroBopa
Y CKJIaZy ca KOHTEKCTOM KOjH ce 0GjalliibaBa; MO3MTHBHOM OJIHOCY MPEMa ONPEMH; W3Pa/M 3a/1aTaka, MCTPAKHBAUKHX MPOjeKaTa M CIl.; PE3CHTOBAME CajpiKaja; TECTOBE
NPaKTHYHKX BelTHHA, npahere MOCTHIHYTOCTH KCXO0/1a, MOMON IpYroBUMa 13 O/le/betba Y LIM/bY CaB/IajlaBakha FpajiuBa 1 CIl.
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Vuenuke Tpeba ocriocobsbaBaTH W OXpaOpHBATH J1a NPOLEHLY]y CONCTBEHHM HANpeJaK y OCTBAPWBAHbY WCXOJA, KAO W HANpelak ApYruX yueHuka, y3 oxrosapajyhy
aprymMeHTaumjy.

Ha kpajy cBakor uaca WM aKTHBHOCTH HAMIPABHTH KPATKy aHAIU3Y J0CAJALIET Pajia, 06aBE3HO MOXBAMTH YUCHHMKA 32 OHO LUTO j€ MOCTHIa0 M OGPA3/IOKHTH LT MOXKE
¥ TpeGa 1a nonpaeu W/uik ypau. I10TpeGHO je OCMMC/IMTH BHLIE THNIOBA PA3IHUMTHX aKTHBHOCTH Ca MPOYKTHMA Pa3HUMTOr HUBOA CIOKEHOCTH M YTBPIMTH OYCKHBAHE
HCXOJIe, a MPeMa FhHMA i KPHTEPHjyMe BPE/IHOBakhA.

OuembuBatbe yueHHKa ce o/Buja y ckiay ca IpasuiHukoM o ouerbuBarby. [T0TpeGHO je, Ha noueTKy WKOJICKe FOJMHE, YTBPAMTH KPHTEPHjyMe 3a oLetbuBatbe (Y ckiaay
ca [TpaBHITHHKOM O OLEHHBAILY ), MPBEHCTBEHO 3 CYMATHBHO OLCHHBAILE H CA IbHMA YTIO3HATH YUEHHKE.

CyMaTHBHO OUEH-HBaM€ Ce MOKE W3BPLIMTH HAa OCHOBY N0JATaka MPHUKYIUbEHHX (JOPMATHBHMM OLICHHMBAHbEM, pe3yJTata/pelietsa NpoGIeMcKOr il NMpojeKTHOr
3aj1aTKa, YCMEHHX NPOBEpa 3Harba, KOHTPOJIHKUX M omMahux 3anaraka, TectoBa 3Hara W ci1. Haunn yTBphuBarba CyMaTHBHE OlleHe yCK/IaAUTH Ca HHAWBHYATHUM OCOOHHaMa
yueHHKa.
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Hasus npexam EJEKTPUYHA MEPEA

1. OCTBAPUBAIE OBPA3OBHO-BACIIUTHOI PAJIA — OBJIMLUA U TPAJAILE
Tomuuimbu Gona yacosa: Teopwujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo
I 74 37 0 0 11
2. IMWJBEBH YUEIA:

—  Yno3uaBarbe ca OCHOBHHM T10]MOBHMA O MEPHHM HHCTPYMEHTHMA H MEPHUM METOaMa

— OcnocoGbasatbe 3a kopulicibe MEPHUX HHCTPYMeEHATa H npHGOpa

~  Ocnocobmasarse yuenHKa j1a eukacto u paunoHaino kopuiherse MEPHHX CPEsICTaBa u onpeme
—  Vno3HaBarke ca OCHOBHHM T0jMOBHMA O C/ICKTPHUHHM GPOJHIHMA H HHXOBO] IPHMEHH

— VnosHaBarbe ca OCHOBHUM MOJMOBHMA O MEPHHM METO/AMA 32 MEPeThe OTIIOPHOCTH, HHJIYKTHBHOCTH H KanaluTeTa
—  OcnocoGbaBarbe 3a MPUMEHY AUTHTATHUX HHCTPYMEHATA H OCLIHJIOCKONA Y €IeKTPHYHHM MeperHMa

—  OcnocoGbasatbe

3a BpLICHE Meperba Ha KaGIOBCKHM BOJIOBMMA

—  OcrnocoGbaBatbe y4eHHKa 32 HCTPOKHBAYKH pall

3. TEME, UCXO/I4, IPENIOPYUYEHU CA/IP’KAJU U KJbYUYHH MNOJMOBU CAJIKAJA

Paspen: apyrn

Tommiby Goua yacosa: Teopuja: 74 waca: aGoparopujcke Bexxde: 37 yacoBa

HCXOAU MPENOPYYEHM CA/IPIKAJH / KJbYYHH ITOJMOBH
TEMA
IMo 3aBpLuieTKy Teme yueHuk he GUTH y cTamby a: CAIPIKAJA
o 00jacHH 1ITa je MPeMET NPoyUaBakha eICKTPHUHHX MepeHa o VBojHa pazMaTparba, MpeJIMeT MpoyyaBarba eleKTPHIHHX Meperba;
o 00pasnokH pasiuky uamehy OCHOBHUX W M3BE/ICHUX jeIMHHLA o OCHOBHE jeJIMHHLIC M U3BE/ICHE je/IMHULIC:
« Hasejie OcHOBHE jeanuuue SI cuctema o Sl cucrem jennnuua;
Vaony o M3BPIIM KIACH(HKALM]y H HABE/IE OCHOBHE METO/IE Meperba « Knacugukauuja u Mmetone Mepersa;
€eIeKTPHYIHA .
meperma Hpenopyuene naﬁopampmcke Bexbe: .
« YBony naGoparopujcke BexOe, yrnosHasare ca 1aGopatopHjom,
npaeuia pajia y 1abopaTopHjH U Mepe 3allTHTe
Ksbyunu nojMoBH: Meperbe, OCHOBHE (PM3HUKE BeJTHUYHHE, MEpHa MeToAa
© HaBeJie BPCTE rPeliaka H y3poK BHXOBOT HaCTajatha « OCHOBHM MOJMOBH O IPelIKaMa H y3pOLH BHXOBOT HaCTajara;
* 00pasnoku MoryiHOCT OTKIIarbatba Noje/IMHMX BPCTa rpelaka « Bpcre rpewaka: rpyGe, cucteMarcke, ciyyajHe;
e« 00jacHH HAYMH M3pavyHaBatba aNCoNyTHE rPellke ca o HspauynaBaibe rpeuaka: ancojiyTHa W peJlaTHBHA rpeLika;
Pauyn oarosapajyhnm npumepom o Tlojam TAYHOCTH M MPELIM3HOCTH MEPHOT CHCTEMa:
rpemaka « OBjACHH HAUMH H3PAUYHABAIA PETATHBHE TPEILKE Ca
onrosapajyhim npuvepom KbyuHu n0jMOBH: FpellIKa, BPCTE FPOIIAKA, PatyHaHe rPelike
« oGjacHu pasmky H3viely 110jMOBa TAUHOCT W IPELM3HOCT MepHOT
crcTemMa
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0GjacHH rpaBUTaLH]y  beH YTHLA] HA KPETabe Tela;
ONMILIe MEXaHHUKH Pajl, CHATY H EHEPTHjy:

oBjackm 3Hauaj 3aKOHA OAPHKAILA;

YOUH MOCTOjatbe AHATOrHje BE/IMUMHA H je/HauuHa Y
TPaHC/IALM]H U POTALU]H;

pasiMKyje THNIOBE Cy/1apa;

HABE/IE IPHMEPE MPUMEHE (PU3MUKHX 3aKOHA Y TEXHHUIIH.

o Paj cuse. Chara. Mexanmnuka enepruja. YKyrnHa enepruja y
MeXaHuLu;

« MowenT ciie; MomenT iiepiutje MomenT nmmyJica;

o Cusie KOJ KpY/KHOT KpeTarba;

o Enactuunm v HeenacTHuHM cysap.

Kubyunu nojmosn: tbyTHOBH 3aKOHH, paji cuiie, CHara, MexaHHuKa
€HeprHja, yKyrnHa eHepruja y MexaHuLu

OnHLLIE MPHHUMN Paja U NPUMEHY NPOCTHX MallMHa (nostyra,
CTpMa paBaH, KOTYp, WTAL.):

pazjachu nojam cripera CHiIa M HHXOB MOMEH!
HABE/IE YCJIOBE H BPCTE PABHOTENKE;

« PaBHoTexka MaTepujasiHe Tauke;

o Crarare aBejy napajiesHiX CHila HCTHX M CYTPOTHHX CMepoBa;
Cripera cvia, MOMEHT cripera:
PasHoTesxa usperor Tena. Bpeta pasHoTese;

Cratuka .
HaBezle IPHMEpE W3 CBAKOAHEBHOT KHBOTA. o PaBHOTEKa TE/Ia HA CTPMO] PaBHH;
« Tonyra.
Kibyunn nojMoBH: paBHOTEXKa
OMHIIE rACHE 3aKOHE; + bojn-Mapuoros 3akou. I'ej-JlucakoB 3akoH.
JNeduHMLLIE NOJMOBE KOZMUMHA TOMIIOTE, YHYTpalliba eHepruja, | o Illapnios 3akom;
TOMJIOTHH KaNalUHTeT; « Konmuwna tonore.
ojauimkasa TePMOJIMHAMUHKE NPHHIMTIE « VHyrpauma enepruja. [Ipomena yHyTpause enepruje.
0BjacHH MPUHLMN Pajia TOTJIOTHHX MOTOpA. o Tonnorhu kanauurer.
TepMoaHHAMHKA d P pan P u

o AmmjaGarcku npouec. [ u Il npuHumn TepmMoauHaMuKe.
« KoeuumjeHT KOpHCHOT A¢jcTBa TONIOTHE MALIHHE.

KUbY4HH N0jMOBH: PUHLMIK TEPMOAMHAMHUKE, KODHLHEHT KOpHCHOT
aejcrea

Uspera Tena
M Te4HOCTH

onuIe MOTIeKY A H MelyMOIeKy ICKe HHTEpaKUH]
ONHMLIE CBA TPH ArperaTHa CTama;

HABE/IC Pa3/HKe, 0COGMHE M IPUMEPE YBPCTHX Tena y
KPHUCTAITHOM W aMOp(HOM 0BIIHKY;

JiepHHULIE MOBPLIMHCKH HAMOH:

00jacH KanuiapHOCT U HaBe/e MpUmMepe.

« Monexysu. Beamunna mozekysia.

V3ajaMHO Je7I0Babe MOJIEKY1a;

« UBpeTa Tesa, KPUCTANIH, CIACTHYHOCT YBPCTHX Tesia;
o XyKOB 3aKOH;

o Teunoctu. [ToBPLIMHCKH HAMOH, KaNKapHe nojase;
OcoBune TeuHocTH. Buckostoct.

Kbyunu nojmosu: Uspera Tefia H e1aCTHUHOCT; TSUHOCTH H BHCKO3HOCT

4. YIIVTCTBO 3A IUJAKTUHYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA
Ha nouetky Teme yueHHKe yIo3HaTH ca LI/LEBMMA M MCXO/IMMA HACTaBe / yuerba, IIaHOM Pajia M HauMHUMA OLIeHHBAbA.
O6muu nacrase:
Hacrasiu canpiaju ce peanmsyjy Kao:
Teopnjcka nacrasa (74 uaca)
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TIOBEKE MEPHE HHCTPYMEHTE H OCTAITY ONPEMY Y EICKTPHUHO KOJIO
npema MprjIoKeHO] LeMH
CaMOCTaIHO u3Beje BexOy npema 1001jeHOM 3a1aTKy

« Ertanionm, knacudukalmja eTaona, eTaioH HaroHa i OTOPHOCTH;
o MepHH OTMOPHHLH, KAJIEMOBH M KOH/IEH3aTOPH:
« H3Bopu jeasocmepHe U HaH3MEHHUHE CTPY,

Tpudop 3a M3BPLIK OGpajty pesy.iTata Mepersa
eJIeKTpHYHA Haupra oaroapajyhe aujarpame Mpenopyyene naGoparopujcke Beko
Mepema « Perynaumja cTpyje y eIeKTpHUHOM KOJTy PEOCTATOM H HANOHA
NIOTEHIIMOMETPOM
Kibyunu nojmosm: npuGop, onpema, eranon, usop
ONUIIIE OCHOBHY CTPYKTYPY aHATIOTHHX HHCTpyMeHaTa « OCHOBHa CTPYKTYpa aHATOFHHX HHCTpyMeHaTa;
OBjacHM 3aLLITO Ka3aIbKa MEPHOT CHCTEMa 3ay31Ma PABHOTEKHH « Tymaverbe NPHHLIAIA pazia Ha OCHOBY KPETHOT M OTTIOPHOT MOMEHTa;
nososKaj « KOHCTPYKLHOHH €/IeMEHTH aHATOTHHX MHCTPYMEHaTa;
HAGPOjH OCHOBHE KOHCTPYKLIMOHE €JIEMEHTE aHATIOTHHX MEPHHX « KOHCTaHTa HHCTPYMEHTA, OCET/HBOCT;
MHCTpyMeHaTa o Cranjapau 3a MepHe HHCTpyMeHTe (K/Iaca TAYHOCTH, FPaHHYHA rpeLika,
06jacHH NPUHILIMI Pajia MHCTPYMEHTA Ca KPETHHM KaJieMOM npeonTepeherse, HATIHC 1 CHMOOTH);
00jacHH MOCTyNAaK NPOIINPHBaa MEPHOT OTcera aMrnepmerpa o HHCTpYMEHT ca KPeTHHM KaJleMOM, OCHOBHA CTPYKTYpPa W MPUHLIAI
H3BE/IE M3Pa3 3a opeluBatbe OTOUHOT OTHOPHHKA pana;
0GjacHH MoCTyraK NpOWMPHBatba MEPHOT OTiCera BOJITMETpa « Amnepmerap W NPOLIMPHBAHE MEPHOT Ofcera;
H3BeJIe M3pa3 3a ofipeljiBaibe 101aTHOr OTNOPHHKA « BontmeTap 1 npolMpHBare MEpHOT orcera;
0GjacHH Kako ce HHCTPYMEHTOM €a KPETHHM KaJieMOM MepH o Ommerap;
oTrnopHoeT « Meperbe HAM3MEHHUHIX BEHYHHA HHCTPYMEHTOM Ca KpETHUM
00jacHN KaKo ce MHCTPYMEHT ca KPETHUM KaJleMOM MOKe KasieMoMm;
KOPHCTHTH 32 MEpEIbe HAHIMEHMYHHX BeAMuuHA o VHUBEP3AIHM HHCTPYMEHT;
Anasornn HaBE/IEe OCHOBHE KAPAKTEPHCTHKE YHHBEP3AIHUX MHCTPYMEHATA o HHCTpyMeHT ca NoKpeTHHM rBoskl)eM, OCHOBHA CTPYKTYpa H IPHHLMI
epun OSJ‘acr-m MPHHLMI PajJia MHCTPYMEHTA ca MOKPETHAM rBokhem pana;
06jacH NPHHLMI Pajia eeKTPOAMHAMHUKOT HHCTPYMEHTA o TepMHUKH HHCTPYMEHT;
HHCTpYMeNTH

HaLpTa [eMy MOBE3UBaka eIeKTPOIMHAMHUKOT BaTMETPa y
€JIeKTPHUHO KOJIO

oBjachu nocTynak oapehuBaIba KOHCTAHTE BATMETPA U MepeHe
chare

CaMOCTATHO JIMOHCTPHPA TMOCTYMNaK MPOBEPE TAYHOCTH
amnepmeTpa K BOITMETpa

M3BPLIM NIPAKTHYHO NIPOLIMPHBAHSE MPHOT ONICEra aMrepmeTpa i
BO/ITMETPA

JIEMOHCTPHPA NOCTYNAK MEpeH-a e/IeKTPHUHE ONPOPHOCTH
OTNOPHHKA AHAIOTHHM OMMETPOM

oapeau koeduimjeHT (pakTop) 061KMKa MEPHOT CHIHANA

W3BPLIN Mepetbe eIeKTPUUHE CHare y KOJTy je/IHOCMEpHe CTpyje
€JIeKTPOIMHAMHYKHM BATMETPOM

uspabyje uaejHa pelierba NpojeKTHUX 3ajataka Ha oarosapajyhy
Tem

« ENeKTPOIMHAMHUKH HHCTPYMEHT, OCHOBHA CTPYKTYpPa H IPHHIIHI pajia-
€JIEKTPOIMHAMUYKH BaTMETap;

Mpenopyuene 1aGoparTopujcke Bexbe:
« TIpoBepa TadHOCTH aMTEPMETPA 1 BOTMETPa, OfpelHBathe KopeKitje

« TIpouIHpHBaKbe MEPHOT OMICera aMNepMETPa H BOTMETpa

o Mepetbe OTIOPHOCTH aHAJIOTHUM OMMETPOM

« Mepetbe HAM3MEHHUYHHX BeJIMYHHA HHCTPYMEHTOM Ca KPEeTHUM
Kastemom,  oapehuBarbe (aktopa obHKa

o Meperbe cHare BATMETPOM Y KOJTy jeHOCMEPHE CTpyje

K/by"HH MOjMOBH: AHATIOTHM HHCTPYMEHT, CTPYKTYpa, MPHHLMN pajia
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00pasiosku H360p TeMe/Heje NPOjeKTa/HCTPaKHBAHA, LHJb U NTaH
pana;

npukynu, ofabepe n o0panu uHpopmaLmje pesieBaHTHE 3a
HCTpakHBane, kopHcTehn pasinumTe noctynke u caspemene HKT
anare;

capabyje y rpynu/Tumy

KPUTHUKH NPOLICHH CONCTBEHH Pajl M Pajl capajiHuKa y rpynu/Tumy;
JIM3ajHMpa U peasnzyje npojekat 0roBopHo ce onHocehy npema
cebu, capaiHHLIMa W JKHBOTHO] CPEIMHU

0BjachH HameHy CACKTPHYHOT Gpojuna
0GjacH! MPUHLMI pajia MOHO(DA3HOT MHILYKUMOHOT Gpojuia

HALPT eJIEKTPHUHY LIeMy TOBE3HBatba OPojHIIa y eIeKTPHUHO Koo
HALPT eIEKTPHUHY LIEMY TIOBE3HBAIbA Y €IEKTPHUHO KOJIO
TpodasHor Gpojuna

o6jacHu HameHy iBoTapudHOr Gpojuia U HauMH NpoMeHe Tapude

HameHa, KOHCTpYKIIHja, OBE3UBAILE Y EICKTPHUHO KOJIO;
TIpHHLIN pazta MOHOGA3HOT HHAYKUHOHOT Gpojia;
TpoasHo HHAYKLHOHO Gpojuilo;

JlBoTapuro Gpojuino;

Bpojuiio ca nokasiaviem MakCHMyMa;

Hcnutuarme enekTpudHiX Gpojuna;

oo

Enektpuuna objacHn HameHy Gpojuiia ca MoKazHBayeM MaKCHMyMa
Gpojuna 0GjacHM MOCTYNaK HCIUTHBAHKA MOHO(DA3HOr MHAYKUHOHOT Gpojuna | Ipenopyuene aGoparopujcke Bewbe:
HOBE3KE E/IKTPHHHY ONPEMy NPeMa PHIIOIKSHO] eMH « Meperbe e/IKTPHUHE CHEPTHIC MOHO(GA3HHM HHAYKUHOHHM GPOjHIOM
04HTA KOHCTAHTY Gpojiia ca npejiibe Miote M OIPeaH BpeaHoCT
YTpOLICHE e/IEKTPHUHE eHEPruje Ha OCHOBY yHanpesi 3anator Gpoja | KubyuHH mojMoBH: Meperbe elleKTpuuHe enepruje, Gpojusio, Bpere
obpraja Kkoje ek Gpojuna TpeGa 1a Hanpask Gpojuna
O/Ipe/IH ENIEKTPHUHY CHEPrHjy BATMETPOM H LITONEPHLIOM H
nopeu ca speanouhy es. enepruje oapelene Gpojusom
HalpTa CICKTPHUHY LICMy 32 Mepetse enekTpuure ornopHoctn UL | o Mepemse enekrpuune otnoproct Ul MeTonom;
METO/IOM Y HATIOHCKOM 1 CTPYJHOM CHOjy « BUTCTOHOB MOCT;
0BjachH yTHLA] CHCTEMATCKE FPeLiKe MEpHE METO/E H OnuLue « TomcoHOB MOCT;
NIOCTYNAK 3a CMatbelbe IeHOT yTHUaja * Meperbe yHyTpalllibe OTIOPHOCTH aKyMyJaTopa H 6arephja;
OJIPE/IH TauHy BPEHOCT OTMOPHOCTH HEMO3HATOr OTMOPHHKA
00jacHM MOCTYNaK Meperba eeKTPHYHE OTIIOPHOCTH BUTCTOHOBHM Ipenopyuene 1aGopatopujcke Bexbe:
MOCTOM * Mepeme ornoproctn Ul MeTo1o0M M BUTCTOHOBHM MOCTOM
Mepeme 0BjaCHH MOCTYNaK Mepetba eleKTPHUHE OTMIOPHOCTH BUTCTOHOBHM | o Mepetbe yHyTpalllibe OTTIOPHOCTH aKyMy/iaTopa
eqexkTpuune MOCTOM
OTHOPHOCTH oGjacHu noctynak oapeljuBarba yHyTpailibe 0TIOpHOCTH Kiby4HH n0jMOBH: OTIOPHOCT, MEpeIbe, MepHa MeToa

aKymynaTopa
CaMOCTAITHO O/IPE/IH BPEHOCT HETO3HATE OTMOPHOCTH MPHMEHOM
Ul metone

O/Ipe/IM BPE/IHOCT HEMO3HATe OTNOPHOCTH NpUMeHoM ButcTonosor
MocTa

M3MEpH YHYTpallliby OTIOPHOCT aKyMyJ1aTopa oaroapajyhom
MEPHOM METO/IoM
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objachu nocTynak oipehuBarba HerosHate nHayKTHBHOCTH UL
MeToIOM
oBjachu nocTynak oapehuBaIba HeMoCHaTe HHAYKTHBHOCTH

* Mepeme unayktupHocti Ul metoom;
* Mepere HHAYKTHBHOCTH MaKCBEIOBHM MOCTOM:

Mepeme | . .
HBAYKTHBHOCT MakcpeloBUM MOCTOM Ipenopyuene naboparopujcke Bembe:
* M3MepH HenosHaty HHaykTHBHOCT Ul MeTooM * Mepeibe uuayktuHocTH Ul METOOM M MOCHOM METOIOM
© W3MEpH HEMO3HATY MHAYKTHBHOCT MOCHOM METOIOM
K/byunu nojMoBH: MHIYKTHBHOCT, MEPEHbC, MEpPHA METO/1a
« objacuu noctynak mepetba kanauutera Ul MeTozom * Mepeme kanauutusncotu Ul meTogom
« 0GjacHu MOCTYNAK Meperba HeMO3HATOr KanauwuTeTa Butosum « Meperse KanauuTera BuHoBHM MOCTOM
MocTOM
Mepeme B .
N * HM3MEPH BPEIHOCT HEMO3HATOr KanauuTeTa konaensaropa Ul Hpenopyuene nadoparopujeke Bembe:
Kanarera METOAOM o Mepetbe kanauntusHocTH Ul METOAOM H MOCHOM METOOM
© W3MEpH HEMO3HATY BPEAHOCT KANALMTETA KOH/EH3ATOPa MOCHOM
METOIOM Kibyunu nojMoBH: KanalTer, Meperbe, MepHa MeToaa
* HaBe/ie OCHOBHE KAPAKTEPHTHKE JMIHTAIHHX HHCTPYMeHaTa » OcHoBHe KapaKTePHTHKE JMIHTAHHX MyJITHMETapa;
o 00jacHH yJIOry MojeIMHKX eleMeHaTa Ha 610K eMH IMrHTaTHOT o OcHoBHa 610K LIeMa AMTUTATHOT MyITHMETPA W NPHHLIAI Pajia;
MyATHMETpa « Mepetbe jeTHOCMEPHHX BelHUMHA;
« 0BjacHH MOCTYNAK MEpCHba JEAHOCMEPHHX HATOHA 1 CTpYja « Mepethe HAW3MEHHUHMX BeTHUMHA;
JIMTHTATHUM MYJITHMETPOM o Mepetbe OTNOPHOCTH, TeMnepType, GpeKBEHIH]e W KanaLuTeTa
* 0GjacHH NOCTYNaK Mepetba HAH3MEHHYHHX HaloHa 1 CTpyja JIMTHTAIHUM MYJITHMETPOM:
JIMPUTAJIHAM MYJITHMETPOM o HcnurBaibe HCIIPaBHOCTH 10Ty IPOBOIHHMKA;
o 0BjacHH Mepere OTIOPHOCTH IMTHTATHHUM MYITHMETPOM
o 0BjacHH Mepere TeMMnepaType AMFUTATHHM MYJITHMETPOM H Ipenopyuene 1aGopatopujcke Bexbe:
onrosapajyhow Tepmo-cocHOM Mepere TeMepaType MIHTATHHM MyIITHMCTPOM, O1pchuBare
« objacHu ocTynak Meperba (pexsenLie NIPOMEHE OTHOPHOCTH Ca MPOMEHOM TeMIepaType
* 0GjacHu NOCTyNaKk Meperba Kanauurera
Twrwraann « 0GjacHH NOCTYNAK HCIIMTHBAH:A HCIPABHOCTH N0y POBOIHMKA Kuby4HH HOjMOBH: MYJITHMETA, MEPEIbE BEJIHUHHA MyJITHMETPOM
* TOBEXKE TEPMOCOCH/Y 1a AUTHTATHUM HHCTPYMEHTOM
MYJITHMETPH .

oapeau npomery otnpucotd NTC u PTC enementa

u3pabyje niejHa peluera NpojeKTHUX 3a]aTaka Ha oarosapajyhy
Temy

0BpasnoskH u3GOp Teme/Heje MPOjeKTa/HCTPAKHBAKLA, LHIb H TIaH
pana;

npuKynu, ofabepe u oGpanu uHpopmalmje peieBaHTHe 3a
HeTpaskuBabe, kopuctehu pasnnuute noctynke u cappemene MKT
anare;

capahyje y rpynu/rimy

KPHTHUKH IPOLIEHH CONICTBEHH Pajl H Pajl CApaIHuKa Y TPyIH/THMY;
JM3ajHMpa M peasiusyje npojeKaT 0aroBopHo ce oanocehu npema
ceGH, capaHHULMMA H FKHBOTHO]j CPEIMHI
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0GjacHh HaMeHy OCLIMIOCKONA

HaBE/Ie OCHOBHE EJIEMEHTE MPE/IHe MII0UE OCUHIOCKONA H HHXOBY
Hameny

oBjacHu nocTynak KaauGpauuje ocuusiockona

0BjachH MOCTyNaK Meperba jeIHOCMEPHHX HaToHa OCLIIOKOJIOM
©objachH MoCTyNaKk Meperba aMILIHTy e, iepHoze, U opehupara
(hpekBeHLMje CHIHAA OCLIMIOCKOTIOM

oo

OCLIMIOCKON, HAMEHA H OCHOBHA CTPYKTYpa;

Tpeara n1o4a OCUMIOCKONA, HAMEHA NMOjEAMHUX (PyHKLMOHATHHX;
NPEKJIONHMKA, TACTEPA M NPUKIbYHHHX MECTa;

[NouerHo nozewaBarbe, KannGparmja;

Mepne conze;

Mepetbe jeIHOCMEPHHX BeHUMHA;

Mepere napaveTapa HaH3MEHHUYHHX BETHUMHA;

KOja je BpeTa KBapa Ha y30pKy KaGIOBCKOT Boja
OJIpe/i MECTO KBapa Ha y30pKy KabJIOBCKOT Boa

Ipenopyuene naGoparopujcke Bews

Ocumnockon o6jachu noctynak oapehusarwa dazHor ocuumoCKONoM « Mepebe (pazte pasinke;
0BJaCHH YII0TY MEpHE COHJle, HauHH NPHK by \erba Ha OCLHIOCKOM 1
nozemasarsa cabsbera (x1, x10) Ipenopyuene naGoparopujcke Bewbe:
CaMAOCTANIHO TIOICCH M 3MEPH BPEHOCT jeIHOCMEPHOT HAMoHa o Meperbe jeIHOCMEPHOT HAMOHa OCLHIOCKOMOM
CaMOCTaITHO OZIPE/IH BPEHOCT AMILTHTY/IE, IEPHOLIE, H * Mepese napaMerapa HaH3MCHHYHOT HATIOHA OCLHIOCKOTIOM
(peKBeHImje MepeHOr cHrHaa
Kiby4Hu N0jMOBH: OCUHJIOCKOT, MEPEHE je/IHOCMEPHOT HamNoHa, Meperhe
napaMerapa HaM3MEHUUHOL HANOHA
HaBe/Ie OCHOBHE BPCTE KBApOBA M Y3POKE HHXOBOT HACTajakba o Ilperses 0OCHOBHUX BPCTA KBAPOBA HA CHEPreTCKMM KaGloBHMa U
oBjackm nocTynak opehuBarsa BPCTE KBApa MEraOMMETPOM Y3POLLH HHXOBOT HACTajatba;
0GjacHH MOCTyNaK Hajlakera MecTa 3eMIbOCTIoja « OsnpehuBarbe BpCTe KBapa MEraOMMETPOM;
0GjacHH NOCTYNAK HalakeHa MecTa NpekHa « Hanakeme Mecta 3embocnoja;
HABE/IC OCHOBHE KAPAKTEPHCTHKE CTICLMja/In30BaHHX HCTIHTHHX « Hanakeme Mecta KpaTkor cnoja;
Mepema Ha Kodepa 3a Meperba Ha KablioBHMa « Hanaxeme Mecta npekuja;
Kkaba0BHMA cnpoBesie oroBapajyhu MepHH MOCTYNaK M CAMOCTAIHO 3aKIby4H o CrieumjannsoBanu McnuTHH KodepH 3a Meperba Ha kabioBuma;

OnpehuBarbe BpCTe M MecTa KBapa Ha MOJIe/y Kab/IoBCKOT Boja

Kbyunn nojmoBu: kadn, MecTo KBapa, BpcTa KBapa

4. YIIVTCTBO 3A IMJIAKTHYKO-METO/IMYKO OCTBAPUBAIE ITPOI'PAMA

Ha npBom uacy ynosHaTH yueHuKe ca LMIbEBUMA M MCXOJIMMa HACTABE, O/IHOCHO YUeHa, JIAHOM Pajla U KPUTEPHjyMOM M HAUMHUMA OLCHUBAkA, KAO H HAYMHOM Pajia y
padyHapcKoj yUHOHHULIM/KaGHHETY, TO/Ie/IH Ha IPyTie H PacliopeioM Pealu3aluje HacTaBe.
JluckyTyjeTe ca yqeHHLIMMa O HHXOBHM pasMuLusbatbima Ha Teme: LlTa je To Meperse 1 Mephu nipoec? Jla /i ¢y /10 cajia KOPHCTHIM HEKH MEPHH HHCTPYMEHT W KOju?
3aTo je no BaleM MHLLLEHLY 3HauajaH NPOLEC MEPerba HeKe BeTHUMHE?

Omun nacrase: Teopuja u naGopatopujcke Bexde
Mecro peasmszaunje nacrane:

— Teopujcka HacTaBa ce peajusyje y yUHOHHLW/CIICUM]aTH30BAHOM MYJITHMEAH]AIIHOM KaOUHETy

— JlaGopatopujcke BexGe ce peanusyjy y aGopaTopHjH 3a eeKTPHUHA Meperba

Ipenopyuenn 6poj yacoBa o Temama:
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—  VBoay enekTpuuHa Mepersa: Teopuja 3 uaca; naGopatopujcke BexGe: 2 uaca;

—  Pauyn rpewaka: Teopuja: 4 waca; naGoparopujcke Bexkoe: 0 uacopa;

— Tprbop 3a e7IeKTpHUHA Meperba: TeopHja: 5 4acoBa; 1abopaTopHjcke Bexde: 2 uaca;
—  AHaJlOTHH MCDHH HHCTpYMEHTH: TeopHja: 18 wacoBa; naGopatopujcke Bexoe: 12 uacosa;
—  Enextpuuna Gpojuna: Teopuja: 8 wacosa; naGoparopujcke Bexoe: 2 uaca;

—  Mepetbe esieKTpHUHE OTIOPHOCTH: 5 yacoBa; aGopaTopujcke Bexbe: 4 yaca;

—  Mepete uniykrusHocTH: 4 uaca; jaboparopujcke BexGe: 2 waca;

~ Mepere kanauwTera: 4 waca; naGopatopujcke Beskoe: 2 uaca;

—  Jlrutanuu myrmiveTpu: 7 uacoa; 1aGopaTopujcke BekGe: 2 uaca;

—  Ocumsiockon: 8 uacosa; naGoparopujcke BexGe: 4 waca;

—  Mepetba Ha kaGrosuma: 8 wacosa; naGoparopHjcke BexGe: 3 uaca;

Tpy u3pajM onepaTHBHHX IJIAHOBA NOTPeGHO je AedunucaTh IMHaMUKY paja umajyhin y Buay 1a je yuerse, Kao 1 opMHpaibe CTaBoBa M BPEHOCTH, KOHTHHYHMPaHH NpoLec
M J1a je pesynTar je CBUX aKTMBHOCTH Ha YaCOBHMA PEaM30BaHMX PasMUHTHM METOJICKMM MPUCTYNoM, KopuiufiemeM HH(pOpMaLMja U3 PasIHUMTHX H3BOPA, NPE3CHTOBAHUM
Behun Gpoje pearHux npuMepa 1 y3 akTuBHO yuemhe yuennika,

HacrasHe capikaje je HEOMXOAHO PeanH3OBaTH KPO3 MPUMEpE WITO BHILE CHTYAUMja W3 PeaTHor KOHTKCTa, KopHeTeln caBpeveHe HacTasHe MeToze M cpeacTsa. TpeGa
HACTOjaT Ja yueHHUH Oyay OcmocoG/beHH 3a: CaMOCTATHO pelaBarbe NMpoONeMCKHMX CHTyalWja; NMpoHanakerbe, CHCTeMaTH3oBaibe W Kopuuwhere MHpopMaumja M3
PazIMUMTHX M3BOPA (HNp. CTPYUHE IHTEPATYpe, HHTEPHETA, YacoNKca, yUGEHHKA, KATalora. ..); BU3ye/HO Onaykaibe, nopehere H ycnocTas/bare Besa umely pasiuunrix
canpikaja (HNp. MoBE3UBatbe CANPKAjA MPEMETA Ca CBAKOIHEBHHM MCKYCTBOM, CApkajiMa JAPYTHX NMPEAMETa M AP.); THMCKH Pajl; CAMOMPOLIEHY COMICTBEHOr 3Hatba W
Hanpe/1oBaa; NPe3eHTAlMjy CBOJUX paloBa M IPYMHUX npojekata v edHKacHy BU3yesHy, BepOalHy W MucaHy KOMyHMKalMjy y3, Kajga je To notpeGHO M oxarosapajyhy
aprymeHTatmjy.

Tphsnkom peansanuuje nactase uctahw BAKHOCT NOUITOBAMA CTAHIAPAA, PABIAA H IPOMIHCA Y OBOj 00;1aCTH 1 yKasaTH Ha Moryhe npoGiieme Kojh ce Mory nojauTh yeien
HETOWITOBAA W/HIN HEeTpHAPKaBarba HCTHX. [lokesbHO je HACTaBy peain3oBaTH Kpo3 BexGe y napy, npoGremMcke Hin MPOjEKTHE 3a7aTke KOje Cy MOBE3aHe ca pealHim
KOHTEKCTOM y KOjHMAa yYEHHLH pajie Ha Pa3THunTHM JeI0BUMA 3aJ1aTKa, HIPajy PasIHuMTe yJlore H 1ajy pelierba y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce Hasiase.

Tpunukom u3Boherba TEOPHjcke HACTaBe KOPHCTHTH OAroBapajyhie My/ITHME H]allHE METO/IE, HAPOUHTO NPHIMKOM TPHKA3HBakba KOHCTPYKUMOHHX H3rIiena oarosapajyhnx
MEpHHX MHCTpyMeHaTa. I2ie roj1 je To Moryhe yueHHImMa 1eMOHCTPHpaTH oaroBapajyhin HHCTPYMEHT Koju ce obpabyje.

Tamo rJe je TO HEONXO/IHO YueHHULIMMA NPUOIMKHTH H3NaraHy Matepujy Kpo3 oarosapajyhu padyncku npumep. Ipuankom oGpajie IMrHTATHUX MHCTPYMEHATa YUCHHLIMMA
NPHGAMKMTH CTPYKTYPY WHCTPYMEHTA Ha PHMePY OCHOBHOT G:10K awjarpama. [pwinKom oGjaiubasarba Meperba 0aroBapajyhux BeAWUHHA AMIMTATHHM HHCTPYMEHTOM
YHeHHKy OGjaCHHTH KaKo WHCTPYMEHT NPaKTHYHO a KOPHCTH (YTIOTpeOHM HHBO) Ge3 yNyliTama y AyGOKy TEOpHiCKy aHATH3y MPWHIMNA Meperba AMTHTATHUX MEpHHX
cuctema. [punnkom obpaze Hactashe Teme OOCLMIOCKON, He YNYLITaTH Ce y IeTa/bHy YHYTpallliby CTPYKTYpY ocuusockona, Beh je 0GpaanTh Ha 6710k0BCKOM HUBOY. YueHuke
JIETasbHO YMYTHTH KaKO /12 KOPHCTE MHCTPYMEHT, OIHOCHO 3Haueke W ynoTpeba nojeauHuX (YHKIHMjCKMX NPekIoHHKa 1 TacTepa. [ToesbHO Gn Gulo Ha Teopujckom aerty
OpraHW30BATH H NIPAKTHYHY IEMOHCTPALIM]Y TO/IEIIaBaba H MEPEH:a OLMIOCKOMOM.

TecToBe MPUIArOANTH TEMATCKUM LEIMHAMA W M0XKEIBHO WX je YPAJUTH HajMathe TPH Y TOKY MOJYrOAULITA.

TMouerak BeKOH MOMEPHTH TAKO J1a C& HA TEOPHJCKOM ey npeamera oGpaau oarosapajyhu 6poj HactaBuux jeaunuua. BexGe no MoryhHOCTH OpraHH3oBaTH Tako Ja CBH
YUEHHLH y TPYMH paje jeany BexGy uiH y unKkIycuma 1o Tpu BexkGe. BexGe ce paze aBa criojena uaca; 3a 0Bo Bpeme TpeGa ypaanTH Meperba M KOMILIETaH H3BeluTaj. BexGe
OpraHH30BaTH TAKO Jia ce ypaau wWTo Belin Gpoj HaBesieHuX BEKGH, cxoaHo MoryhtocTima ikone. Ouernbarbe BEKOH pean3oBaTH H KO3 NPOBEPY NPaKTHUHKX 3HaKba H
BELITHHA, T3B. 0/IGpaHa BEKGH, Ipersie/t u3BewTaja o pajy y naGoparopuju. [opest yoGuuajeHux Mepa sauiTue (3abpate yKibyunparba Ge3 npersienia uTiL...) M3B0pe Hanajarba
H ocTasie eniemenTe BeskGe, re je To Moryhe, HanpaBHTH Tako /1a MOTPELIHO YKJbYUHBAHE HE JI0BE/IE /10 YHHLITEH:A €. KOJIa, MEPHOT HHCTPYMEHTA HIIH He Yrposu GesbenHocT
yueHuKa.
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Ipenopyuene npojexTie aKTHBHOCTH: Y TOKY LIKOJICKE FOJIMHE OPraHU30BaTH 1BA NPOjEKTHA 3AIATKA, 110 je/laH Y IPBOM M APYrom rostyroauiuty. IpuankoM nianuparba
NPOjeKTHUX 3a/1aTaka BOAUTH pauyHa o cieaehem:

—  YUCHHKE MO/IC/IHTH Y Marbe THMOBE;

— 'y jenHOM THMY je 710 4 yueHuKa;

—  dopmupary oarosapajyhu Gpoj Tema NpojeKTHHX 3ajaTaka Hacmpam Gpoja THMOBA;

OPraHW30BATH HCTPAKMBAYKH Pa/l YUEHHKA HA TEMy NPOjEKTHOT 3a/1aTaka, a IpemMa Nperopykama 3a peajin3alivjy HanpeHnX TeXHHKA yuerba 1 NPojeKTHe HacTaBe;

—  yYeHHLMMa JIaTH JI0BOJHO BpemMeHa j1a 0Gpajie TeMy NPojeKTHOT 3a1aTka, YKOJIMKO je To Moryhie npojexTHuM 3a1aTkom o0yXBaTHTH H cajpikaje ca
1aGOpaTOPHjCKHX BEKOH, OIHOCHO, HACTOJaTH MAKCHMAHO YCMIOCTABUTH KOpe/alujy u3meljy TeopHjcKkor W pakTHUHOT fenia npeveTa;

— Y OnepaTHBHOM IUIaHy paja npeBkaeTH oarosapajyhu 6poj uacosa 3a Npe3eHTOBamE NPOJEKTHHX 3a/1aTaKa, IPUMEHOM CaBPEMEHUX METO/Ia HATIPE/THOT yuekba
MyJITHME/IjaJTHE Onpeme;

*[TporpaMom npeveTa NperopyyeHo je 1a NpojeKTHH 3ajaum Gy/ty y BE3u ca TeMama (aHaJlorHH MEPHH HHCTPYMEHTH, IMPHTAIHH MY/ITHMETPH), a1H HACTABHUK
MOJKe y capaiibH ca yueHHUHMa u3a0paTH 1 Heke Apyre TeMe KOje Cy y BE3H ca LMIbeBUMA NpevMeTa

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

@opMaTHBHO OUEIHBAIbE, Kao MojeN npaherha HaNPeoBatka yueHHKa, Ce O/IBHja Ha CBAKOM Yacy M cBaka akTHBHOCT je 100pa NPUIIMKa 3a IPOLIEHy Hanpe/oBaiba U 1aBarbe
nosparke uipopmaunje. [ocruriyha yuenmka je Moryhe BpeHOBaTH KpO3: aKTHBHOCTH Ha uacy (Tj. IPOLIECY yuerba); OCTaB/batbe MHTaba H/HIH 1aBatbe OAroBOpa y CKIajty
ca KOHTEKCTOM KOjH ce oGjaliiibaBa; IO3UTHBHOM OJIHOCY TPeMa ONPeMH; H3pajly 3a/1aTaka, HCTPaKHBAUKHX NPojeKaTa H CIl.; PE3EHTOBabE Capikaja; TECTOBE MPAKTHUHHX
BeLITHHA, npaliekhe MOCTHIHYTOCTH HCXO1a, MOMON IPYroBHMa M3 O/e/betba Y LIMIbY CaB/ajiaBakba rpajiuea U cil. YueHuke Tpeba ocrnocoGbaBaTh 1 oXpabpHBaTH 1a pouemyjy
CONCTBEHH HANPEAAK y OCTBApHBAkbY HCXO/1A, KAO M HAMPE/IaK APYTUX YueHHKa, y3 oaroBapajyhy aprymeHTauujy.

Ha kpajy cBakor yaca WM akTHBHOCTH HanpaBUTH KPaTKy aHalu3y J0Ca/lallkber paja, 00aBe3HO MOXBATMTH yYEHHKA 33 OHO WITO je NOCTHrao M OGPa3IokHTH LITa MOKE U
Tpeba 1a nonpaeu W/uu ypaau. I10TpeGHO je OCMMCIIMTH BHLLE THIOBA PA3IMUMTHX aKTHBHOCTH Ca NPOAYKTHMA Pa3/MYMTOr HHBOA CJIOKEHOCTH M YTBPIAMTH OUEKHBaHE
HCXOJIE, a MIPEMa HHMa H KPHTEPHjyMe BPEIHOBAbA.

OuetuBarbe yueHHKa ce ofBHja y ckiajy ca IIpaBHJIHHKOM 0 oneruBamy. [10TpeGHO je, Ha NOUETKY LIKOJICKE O/IMHE, YTBPMTH KPHTEPHjyMe 3a OuekbHBalbe (Y CKIay ca
TIpaBHIHHKOM O OLICHHBakbY ), PBCHCTBCHO 32 CYMATHBHO OLICHHBAHE H Ca HHMA YNIO3HATH YUCHHKE.

CyMaTHBHO OleHHBAIbE CE MOXKE H3BPLINTH HA OCHOBY MOJATAKA NPUKYM/beHHX (JOPMATHBHHM OLICHHBabeM, pe3yiTata/pelieta MpobaeMCKOr Wi NPOjeKTHOT 3aj1aTka,
YCMEHHX NPOBEPa 3Hakba, KOHTPOIHKX 1 JoMaliuX 3a/1aTaKa, TecToBa 3Hakba 1 cil. Hauun yTphuBatba cymMaTHBHE OLieHE YCKIAIMTH Ca HHAHBHIYAJIHHM 0COOHHAMA yUeHHKA.
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Haszus npeqmera: EJTEKTPOHUKA

1. OCTBAPUBAKE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIA U TPAJAKLE

Tomuuibu ponn yacosa:

Teopujcka HacTaBa Bexbe

IlpakTHyHa HacTaBa

Hacrasa y 610Ky Vkynuo

74 37 0

0 11

2. IIUJbEBHU YUEA:

~  Vnosaparbe yueHuKa ca OCHOBHHM BPCTAMA MOy POBOHHKA U IbUXOBO] MPUMEHH;
—  VYno3HaBaibe ca OCHOBHHM T0OjMOBHMA O INCKPETHHM MOTYNPOBOAHMYKHM KOMIOHEHTaMa, JIOTHUKHM KOJIMMA H ONTOEJIEKTPOHCKMM KOMIOHEHTaMa;
—  Ocrioco6/baBare yueHHKa 3 pal ca OCHOBHHM CTIeKTPOHCKHM KOMIOHEHTAMA;
— Ocnioco6baBarbe yueHHKa 3a pazi ca0CHOBHUM ETIeMEHTHMA JOTHUKHX €leKTPOHCKHX CHCTEMa;
—  OcnocobsbaBarbe yueHHKa 3a paji ca OCHOBHHUM €JIeMEHTHMA ONTOEJIEKTPOHCKHX KOMIOHEHTHS
—  0Crocob/baBatbe y4eHHKA 3a HCTPAKHBAYKH Pajl

3. TEME, UCXO/I4, IPENOPYYEHHU CAJIPKAJU U K/bYUYHU [IOJMOBHU CAJIKAJA

Paspen: apyrn

Tommiby Goua yacosa: Teopuja: 74 waca: aGoparopujcke Bexxde: 37 yacoBa

ucxoam MPENOPYYEHHU CAJIP)KAJH / KJbYYHU MOJMOBH
TEMA
Io 3aBpiuerky Teme yuenuk he OuTH y cramy ja: CAZIPIKAJA
o6jacHy HauKH J100Mjakba MO NPOBO/IHMKA P M N THNA o Onuite 0 eNEKTPOHHMIM (3HAUA], KPaTaK MPHKa3 UCTOPH]E);
oBjach HauuH (opMHparka pn crioja,  Herose kapaktepuctuke | o [oaynpooaHim N-Tuna n P-runa;
HAUPTa OCHOBHH MPUHLIMI IMPEKTE H MHBEPHE noslapusauuje pn- | « PN-crioj u werosa cBojcTsa;
cnoja « JlupekTHa u uHBep3Ha nonapusaumja PN-crioja;
Veony NpUMebYje 3alUTHTHE Mepe Y pajly ca 1abopaTopHjcKOM OnpemMoM,
€JIeKTPOHHKY ypehajuma u MHCTpYMEHTHMA Mpenopyuene 1a6oparopujcke Bexkbe:
« VBoay naGoparopujcke BexGe, ynosHapae ca 1abopaTopHjoM,
npaeuia pajia y 1abopaTopuju U Mepe 3ailThTe
K:byunn nojmosm: nosynposoauuk, PN-crioj, nosapusaumja
HaBe/le OCHOBHA 0COOHHE M KapaKTEPHCTHKE MOy POBOAHHYKE o Jl1oza, OCHOBHE OCOOHMHE M BPCTE AMO/IA;
auone « CraTHuKa KapaKTepHCTHKA IHO/IE, PajiHa NPaBa W pajiHa TauKa;
00eJ1exH OCHOBHE BEJIMUMHA HA CTATHYKO] KAPAaKTEPUCTHLM Hosie | o JIMoaa y Koy Hau3MeHHuYHe CTpyje;
06jacHH HauMH pajia yCMepaukuX H CTaGHIM3aTOPCKUX IHO/IA « HcnuTuBaibe HCNPaBHOCTH HO/IE:
Jnoze AHAIM3MPa je/IHOCTABHA E/IEKTPHUHA KOJIA Ca AMOJIaMa o lllotkujeBa auona;
CHHMH CTPYjHO-HATIOHCKY KapaKTEPHCTHKY MO « Crabunmsatopeke (LleHepoBe) AMOAE H FHXOBA MPUMEHa;
MCTIUTA UCTIPABHOCT ENIEKTPOHCKE IMO/IE HA OCHOBY Meperba o AHanza jeIHOCTABHMX KOJa Cca njama;
OTNOPHOCTH Y IMPEKTHO] M MHBEP3HO] NO/IAPH3ALHA]H
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© M3BLIM CHHTE3Y jeIHOCTABHOT CTA0HIM3aTOPa HANOHa ca
LEHEPOBOM JTHOIOM

Mpenopyuene 1aGopatopujcke Besxbe:

o CHuMame CTaTHUKE KapaKTEPHCTHKE HO/Ie-Pa/iHa NpaBa U pajiHa
Tauka.

« WcnuTHBaibe HCNPaBHOCTH €/IEKTPOHCKE IMOJIE.

o Crabunsatop HanoHa ca LieHepoBOoM IHO/IOM.

Kibyunu nojMoBH: 1M0/1a, KAPAKTEPUCTHKA, UCTIUTHBAHE MCTIPABHOCTH,
ananmza

Bunosapuu
TPaH3uCTOPH H
TPAH3HCTOPH ca
epexToM mosba

© HaBe/Ie OCHOBHE BPCTE GHIIONAPHHMX TPAH3UCTOPA,

o 0GJaCHH OCHOBHH NPHHLIAN pata GHNIONAPHOT TPAH3HCTOPA

o JeduHuLIE KOCPULIMjEHT CTPY]HOT NOjauatba TPAH3MCTOpa

© HaBeJle OCHOBHE KapaKTEPHCTHKE TPAH3UCTOPA H KAKO Ce CHUMajy

o neduHULIe pasHy NpaBy W pajHy TauKy TPaH3MCTOpa y Cnojy ca
3aj€/IHUUKUM EMHTOPOM

o 00jacHu 101 KOjUM yCI0BMMA GUIONAPHH TPAH3HCTOP PajH Kao
npekuiay

o jeduHHIIE 0GACT CHIYPHOT Pajia TPAH3UCTOPa

o 0GjacHH NOCTYNaK HCIUTHBAKA HCMIPABHOCTH GHNOIAPHOT
TpaH3HcTOpa

© TyMauu 03HaKe TPAH3HCTOPA HA OCHOBY KATANIOLIKHX O3HAKa
npoussohaua

« OGjacHH MOCTYNAK HCTIHTUBAILA HCTIPABHOCTH TPAH3UCTOPA

MeperbeM OTIIOPHOCTH Ha NPHKIbY YHHM €JIeKTPOJaMa

JeduHmIIe XUOPUIHE NapaMeTpe TPaH3HCTOpa

aHanu3aMpa paji nojauasaya y Criojy ca 3ajeIHHIKHM eMHTOPOM

©objacH HauMH pajia TPAH3MCTOPa ca eheKTOM Nosba

HaBe/le OCHOBHE KapakTepucTHKe fet-a

oGjacnu npuuumn pata mosfet-a

* HaBeJIe OCHOBHE KapakTepucTike mosfet-a

© aHATH3MPA OCHOBHA €J1. KOJa Ca GHIIONapHHM TPaH3HCTOPHMA H
fet-opnma

o U3MepH CTpYje U HanoHe TpausucTopa (GunonapHor u fer —a) y
LHJbY CHUMatba OCHOBHUX KapaKTePHCTHKA

« WCTIMTA MCTIPABHOCT GHIIOAAPHOT TPAHIHCTOPA

* aHAJIM3MPa OCHOBHO €J1. KOJIO GHIIONIAPHOT TPAH3UCTOPa Y
NPEKHIAUKOM PEIKHMY

© M3MEpH OCHOBHE BEJIMUHHE N0jauaBaya ca 3aje/IHHYMM eMHTOPOM

o uspabyje uaejHa peluerba NpojeKTHUX 3aj1aTaka Ha oaroapajyhy
Temy

« BHNIONapHU TPAHHCTOPH, OCHOBHE OCOGHHE, CHMGO H BpCTE;

« Tonapu3auuja GUIOAAPHOT TPAHIHCTOPA, OCHOBHE KOMIIOHEHTE
CTpyja, NPUHLMN paja;

« Koeduumjent crpyjHor nojauarma;

o KapakTepucTiike GunonapHor TpaHsucTopa;

o JeHOCMEpHH PEXKUM pajia GUMOapHOr TPaH3UCTOpa y Cnojy ca
3aj€/IHHUKMM EMHTOPOM, pajiHa NpaBa, pajiHa Tauka;

« AHanusa nosuLmje pazHe TauKe, paHi PEKHMH TPAHIHCTOpA:

bunosnapHu TpaH3MCTOp Kao npekkaay;

Orpanuuersa y pajty TPaH3HCTOpa;

(O3HaKe TPaH3UCTOPa;

McnuTHBarhe MCPaBHOCTH TPAH3HCTOPA;

TlojauaBay ca GUMONAPHUM TPAH3MCTOPHUMA, OMLITE OCOOHHE

Hojauasaua;

« IlojayaBay ca 3ajeIHHUKHM €MHTOPOM, MOJAPH3ALM]jA, PaJHA NIPaBa,
pajiHa Tauka;

« XuGpu/IHH MapaMeTpH TPAH3HCTOPA, HAM3MEHHUHH PEIKUM paja
TPAH3MCTOPA, EKBUBATICHTHA 1IeMa;

« M3pasu 3a nojauaibe HaroHa cTpyje W cHare nojayaBava ca
3aj€IHHYKHM eMHTOPOM:

« Tpansucrop ca eeekTom nosba, 0cobHe, CHMBOA, MonapH3aLHja,
HauMH pana;

« Kapaxrepucruke FET-a;

o TpaH3MCTOPH ca U30J10BaHUM rejToM peannsopatu y MOS-
Texnosoruju (MOSFET);

« Kapaxrepcruxe MOSFET-a;

o e e e

Hpenopyuene n1adoparopujcke Bexd
o CHHUMarbe KapakTepUCTHKA GHMONAPHOT TPAH3HCTOPA.

« Hcnurubarbe MCNpaBHOCTH GHITONAPHOT TpaH3McTOpa, oapehuBarbe
THNA.
«_BHMoNapHK TPAH3CTOp Kao MpeKHAa.
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00pasnokn H360p TemMe/neje NPOjeKTa/MCTPaKHBAA, LIHJb W
niau paja;

npukynu, ofabepe u oGpanu uxdopmaimje peieBaHTHe 3a
HCTpakuBatLe, KopHCTehH pasiumTe nocTynke 1 caspemene MKT
anare;

capabyje y rpynu/Tumy

KPHTHUKH NPOLICHH CONCTBEHH Pajl M Pajl CAPA/IHAKA Y
rpynu/Tumy;

M3ajHHMPA U pealu3yje npojeKat OAroBOpHO ce oHocehu npema
cebH, capasHHLIMa W JKHBOTHO] CPEMHHU:

o Tlojauapay ca 3ajeIHUYKUM EMUTOPOM.
« Chumatbe KapakTepuctika FET-a.

Kbyunu nojMoBH: GHIIOAAPHM TPAHZHCTOP, TPAHZHCTOP ca eeKToM
10Jba, HCITUTHBALE UCTIPABHOCTH, aHau3a paaa

oBjachm pasitiky H3vehy aHAIOrHOT W AHTHTATHOT CHIHATA
0GjacHH 1ojam JIOrHUKe HyJ1e H jeIMHULE

W3Be/e KOHBEP3Hjy GHHApHOT Gpoja y AEKaiHH W 0OPHYTO
YPaziu OCHOBHE apHTMETHUYE Onepaluje

AHATM3MPa Paji OCHOBHHX JIOTHUKHX KOJIa

HABE/Ie MPUMEPE OCHOBHHX HHTErPHCAHHX JIOTHUKHX KOJIa Y
npakcu

HaBe/le OCHOBHE TeopeMe JIOrHuKe anredpe

M3BPLIK aHAJIM3Y jEHOCTABHHU]HX JIOTHUKHX CHCTEMa Ca
JIBOYJIA3HUM KOJHMA

M3BPUIN CHHTE3Y je/IHOCTABHUHX JIOTHUKHX CHCTEMA ca
JIBOYJIa3HUM KOJHMa

0BjacHH 3HAYa] AHATOTHO MIHTATHE KOHBEP3HjE

o Tlojam aHAOTHOT M IMTHTAIHOT CHIHANA;

o Tlojam Joruyke jeMHHLE H HyJe:

o Bunapuu 6pojuu cucteM, KoHBep3uja Gpojesa
BuHapHH/AelMMaTHW/ OKTaBHH/XEKCAICLIMMATTHH;

o IlpBu 1 ipyru KommiemMeHT GuHapHor Gpoja;

« OcHOBHe apuUTMETHUKE Onepaluje y GHHApHOM CHCTeMy:

« OcHOBHa BOY/1a3HA IOTHYKA KOAA (M, WK, HE

JIoruuKo HU U HWJIM JIBOYJIA3HO KOJIO;

(OCHOBHA MHTErpHCAHA JIOTHYKA KoJTa;

OcHoBHe Teopeme Jloruuke anredpe, Jle- MopraHoBH 3aKOHH;

OcHoBu anreGapeke MUHUMH3ALIM]E JIOTHYKHX (yHKIM]a;

AHanu3a M CHHTe3a JIOTHYKUX CHCTEeMa;

« OcHoBHa MeMOpHjcKa KoJia;

o e e e

Esnementn ® TECTHpa paj OCHOBHHMX Xap/BEPCKHX JIOTHUKHX Kojla o Tlojam aHANOrHO AMIMTAIHE M IMTHTATHO AHATIOTHE KOHBEP3Hje;
JAMrHTAIHE © TECTHPA Pajl XapABEPCKOT CHCTEMA JIOTHUKHX KOJia
€JIeKTPOHHKe © M3BPLIM Xap/BEPCKY CHHTE3Y jenHOCTaBHHMjer chcTema Jornukkx | [Ipenopyuene naGoparopujcke BexGe
Koza. o Hcnurusaie pana nornukor U, UJIU, HE, HU, HWUJIU kona
« uspalyje uzejHa peluerba NpojeKTHUX 3aj1aTaka Ha oaroBapajyhy * AHain3a JIOrMUKHX cucTema, (opehuBabe Jlornuke QyHKLMje KOjy
Temy KOJIO peasiuayje U onyIbapatbe Tadese cTatba)
o oGpasonm H3Gop Teme/Hacje MpojeKTa/HCTpaKHBaILA, UL U « CHHTE3a TOMHUKHX cHCTeMa ((JOPMHPAIbE TOTHUKOT CHCTEMA Ha
nan pasa; OCHOBY 3a7aTe JloruuKe (yHKLMje, NOMyHbABae Tabeste CTata)
* npuKynH, onabepe 1 0Gpaau MHbOpPMaLMje peneBaHTHE 3a
ucTpakuBarbe, kopuerehn pasiuunte nocrynke u capemerie MKT | KibyuHn mojMOBH: IMIHTAIHH CHIHAJL, JIOTHYKO KOJIO, JIMTHYKA
anare; (yHKuUMja, CHHTE3a TOPHUKHX CHCTEMA
« capabyje y rpynu/rimy
© KPHTHYKH NPOLICHH CONICTBEHH Pajl M Pajl CapaHHKa y
rpyn/THMY;
* JM3ajHUPA W peanusyje npojeKar oAroBopHo ce oaHocehu npema
ceOM, capa/IHULIMMA M JKHBOTHO] CPE/IMHH;
Onro- o 0GjacHH OCHOBHE NPUHLIMIE Pajia ONITOCNCKTPOHCKHX KOMIOHEHTH | o MoToanoze, OTOTPaH3MCTOPH U YOTOOTTIOPHHLIM;

€JIeKTPOHHKA

e« Caernehe nonynposoanuuke anoae (LED):
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© HaBeJIe OCHOBHE NPaBLIC PHMEHE ONTOEEKTPOHCKHX « ENeMeHTH ca ONTHUKOM CrperoM- ONToKaniepH;
KOMIOHEHTH
* UM3MEpH HAMOH U CTPYjy (OTOCMOjHHULIE 32 IPOMEHY 1oBy 1He Mpenopyuene aGoparopujcke Bexbe
crpyje « Chumare KapakTepucTHke doocnojuuue — (oplocoupler)
* HaupTa KOMYTAUHOHY KapaKTePHCTHKY (OTOCTIOjHHLE Kiby4mu nojMoBH: onTHuKa KOMIOHeHTa, oToauona,
horoornopuK, onTokansep

4. YIOYTCTBO 3A JTUJAKTUHYKO-METOAUYKO OCTBAPUBAILE IIPOTPAMA

Ha npBom uacy yno3HaTH yueHHKe ca IM/bCBUMA M MCXO/IMMA HACTABE, OJIHOCHO yueHsa, MIAHOM Pajia M KPUTEPHjyMOM M HAUMHMMA OLICHMBAH:A, KA0 H HAUHHOM paja y
pauyHapcKoj yUHOHULIM/KaGHHETY, TO/IeNIH Ha rpyTie H PacnopeioM pealusaluje HacTase.

JIMCKyTyjeTe Ca yYeHHUMMA O HHXOBHM pasMHiLbambuMa Ha Teme: LlTa je To enexrporuka? [la /M je HEKO MMao 10 Cajia MPAKTHYHOr MCKYCTBA CA €EKTPOHCKHM
KOMIOHEHTaMa 1 Koje? YTHLaj eIeKTPOHCKUX ypeljaja Ha JKMBOT caBpeMeHor YoBeka?!

O6anuu nacrase: Teopuja u naGoparopujcke Bexde

Mecro peauzannje HacTaBe:

— Teopujcka HaCTaBA Ce PeaiH3yje Y YUHOHHLH/CIICUMJATH30BAHOM MyITHMIEAM]ATHOM KaGHHETY
— JlaGoparopujcke BeskGe ce peannsyjy y 1aGopaTopHjH 3a eEKTPOHHKY

Tlpenopy4enn 6poj yacoBa no TeMama:
—  VBoay eNleKTpOHHKY: TeopHja 4 uaca; aGopatopujcke BexkGe: 4 uaca;
—  Jluone: Teopuja: 12 uacosa; naGoparopujcke Bexkbe: 8 uacosa;
— BHIO/IaPHH TPAH3HCTOPM 1 TPAH3HCTOPM ca e(heKTOM 1osba: Teopuja: 28 uacosa; naGopatopuicke BexGe: 12 wacosa;
—  EnemenTn aurutane enekTponnke: Teoprja: 24 uaca; naGoparopujcke BeskGe: 8 uacosa;
—  Onro-enekTpoHKKa: TeopHja: 6 wacosa; nabopatopujcke Bexoe: 5 waca;

Tpy u3paM omepaTHBHHX NJIAHOBA NOTPeGHO je edMHUCcaTH IMHAMKKY paia MMajyhi y BUly 1a je yuetbe, Kao M (JopMHparbe CTaBOBa H BPEIHOCTH, KOHTHHYHPaHH poliec
W J1a je pe3y.Tar je CBUX aKTHBHOCTH Ha YacOBHMA PealM30BaHHX PasIMuMTHM METOJCKHM NPHCTYNOM, KopHuifierem HdopMalmja U3 pasiHuuTHX H3BOPA, NPE3EHTOBAHHM
Behun Gpoje peanux npumepa 1 y3 akTusho yuemhe yuennika,

Hacrasie cajipiaje je HCONXOMHO Peau3oBaTH Kpo3 MpuMEpe LITO BUILE CHTYLMJa 13 peaiior KonTekcta, kopuctehu cappevenie nactasne metoze u cpenctsa. Tpeba
HACTOJaTH 73 yMeHMUM Gy 0CMOCOBEHH 3a: CaMOCTATHO PelIaBaibe MPOGICMCKHX CHTYallHja; MPOHANAKCHHE, CHCTeMaTH3OoBae M Kopuuiere HHbopMaumja H3
PasIMUMTHX M3BOPA (HNp. CTPYUHE TMTEPATYpPE, HHTEPHETA, Yaconkca, yIGeHHKa, KaTalora...); BU3ye/HO Onaskatbe, nopehiere u yenocTassbatbe Besa u3mehy pasnuunrix
canpikaja (HNp. NOBE3UBAtbe CANPKA]A NMPEMETA Ca CBAKOIHEBHMM MCKYCTBOM, CApikajiMa JPYIHX NMPEAMETa M Ip.); THMCKH Pajl; CAMOMIPOLIEHY COMICTBEHOT 3Hatba W
Hamnpe0Batba; Npe3eHTalljy CBOjHX pajoBa W rPyNHHX npojekarta v e(uKacHy BH3yesHy, BepOaiHy M MHCaHy KOMYHWKALWjy y3. Kaxa je To notpeGHo W oaroeapajyhy
aprymeHTaumjy.

Tpunukom peanmsanmje nacraBe etahu BaskKHOCT NOMITOBAA CTAHAAP/A, PABHIIA H IPONKCA y 0BOj 00/IaCTH M yKa3aTH Ha Moryhe npoGiieme Koju ce MOTy MojaBUTH ycien
HETIOIITORAMA W/HIN HETPHAPKaBarba HCTHX. [TokerbHO je HACTABY peann3oBaTH KPO3 BeXkGe y napy, mpoGnemMcke HIH MPOJEKTHE 3a71aTke KOje Cy MOBE3aHe ca PeallHiM
KOHTEKCTOM y KOjHMa yUYEHHIIH Pajie Ha PAasTHuUTHM JIe/I0BUMA 3a/1aTKa, UIPajy PasinyuTe yJIore U Jajy pellierba y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce Hasiase.

Caa oGjautberba Be3ana 3a n1ojynpoBoannke N u P Tuna Gasupari Ha CHIMLIM]YMY, & FepMaHKjyM caMo HanomeHyTH. [IpHHLKI 1MpeKTHE M MHBEP3He Nojiapu3aLje 00jacHHTH
MaKpOCKOICKH. Paji nojeInHKX eJIeKTPOHCKHX eJieMeHaTa npBeHCcTBeHo objalbaBaTh (usnyku, Ge3 yiacka y kperawa BehHHCKMX HOCHIaLA yHyTap KommonenTe. [ie roa je
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Mecro peasnusaunje Hacrape:

Teopwujcka HacTaBa ce peaiusyje y YUHOHHIM WK y oaroBapajyhem kaGuuery

Mertosne paza

- MoHorotika, jasonka

- JlemoncTpaumja

- Tluckycuja

- Pewasare npoGiiema

TIpenopyke 3a peajlu3aunjy Hacrase:

Kopueruty csa octynia HactasHa cpejictsa. Kopucturi mysrumenmjaiie npesentauuje. Yyhusaru yuennke i1a kopucte untepHer. [lpumerusath pajty napoBuma 1 pajt
y MaruM rpynama. MoTHBKCaTH yueHHKe Ja paje camocTante pagose. Kontuuyupano ynyhusati yuenuke Ha npumeny ¢usike y 6yayhem nosusy u CBakoaHeBHOM
JKHMBOTY KPO3 NPUMEPE M3 TeXHHUKE NpaKce.

TIpenopyuenn 6poj uacosa no Tevama:

- Kunemaruka: 19 wacosa;

- Jlunamuka: 20uacoBa;

- Craruka: 8 wacoa;

- Tepmoaunamuka: 16 yacosa;

- Yepera Tena u Teunocern: 11 uacosa.

5. VIIYTCTBO 3A ®OPMATHBHO U CYMATHUBHO OLEIbUBAILE YYEHUKA

HacraBHuK, Ha NOYETKY WIKOJICKE FOMHE HIIH HA MOYETKY TeMe YNO3Haje yUeHHKE Ca HAYHMHOM OLIeHHBatba, IMHAMHKOM H €JIeMEHTHMA OLeHHBAba
Tlpaherse passoja, HANPe/OBatba M OCTBAPEHOCTH NMOCTHIHYNA yueHHKa 0GaBsba ce (POPMATHBHHM M CYMATHBHHM OLICHHBAEM.

@opMATHBHO OUEILHBAILE CE OIBHjA HA CBAKOM Yacy Kpos:

- npahierbe aKTHBHOCTH yueHHKa Ha uacy (Tj. NpoLiecy yuera);

- KOHTHHYaINHO npalieka T0CTUIHYTHX HCXO0J1a M HHBOA MOCTHIHYTHX KOMIIETCHILMja,

- yuewhem yueHuKa y 3aje/IHUMKOM pajly /paa y rpynama

OpMaTHBHA OLieHa CaipkH ciiesiehe eneMenTe: onHe nocTHrHyha yueHHKa, ONHE aHraKoBara yueHHKa H PENopyKe 3a 1a/be HaNpeoBatbe.
D hy 1 Y

HactaBHHK y NOCTYIIKY OLeHHBatba NPHKYIUba M GesekH NOJATKe 0 NOCTUrHYMMa yueHHKa, NPOLIECY yuetba, HaNpeAoBatby H PasBojy yUEHHKA TOKOM FOJHHE y HEBHUKY
pajia u CBOjOj NMeIaroLIKoj 10KYMEHTaLH]H, OHOCHO Y JIHUHOM KapTOHy y4eHHKa YKOJIMKO Ce /160 NPAKTHYHHX 00/IMKa HacTaBe O1BHja KO/ M0C/I0AaBLa.

CyMaTHBHO OHeILHBAIbE CE BPLIM Ha KPajy MPOrpaMCcKe LieTHHE, TeMe Wi 3a KIaCH(HKALMOHH MEPHO/L U3 NMPEIMETa Ha OCHOBY:

- YCMeHe NPoBepe 3Harba;

- KOHTPONHUX U omahux 3a1ataka

- TECTOBA 3Hakba, OJIHOCHO 3a/1aTaka OOJeKTHBHOT THIIA

- N0/IaTaKa IPUKYTILEHUX OPMATHBHIM OLICHMBaIbEM

DOPMATHBHO M CyMATHBHO OLICHHBaHE ICO CY je/IMHCTBEHOT NPOLIECA OLICHHBatha 3aCHOBAHOT HA YHANPE/L yTBPHEHUM KPUTEPHjyMHUMA ca KOJHMA Cy YUEHHLIM YNIO3HATH.
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to moryhe, orosapajyhie caapikaje HIyCTPOBATH KpaTKMM paduyHCKMM npumeprma. @otoauose, ceetiehie anoze, Gorocnojuue oGpaiuTH AeTasbHoO, a 0CTale ONTOENeKTPOHCKe
eniemMeHTe HHPOPMATHBHO.
[MoueTax BexGH NOMEPUTH TAKO 714 CE HA TEOPHJCKOM Jie/ty npeameTa oGpaau oarosapajyhu 6poj nactapuux jenunmia. BexGe no MoryhHOCTH OpraHM30BaTH TaKO 1a CBH
YUEHHLH y TPYTH paje jeaHy BexGy i y UMKIycHMa 1o Tpu BexkGe. BexGe ce pajie 1Ba criojena uaca; 3a OBO Bpeme TpeGa ypanTH Mepersa i KOMIIETaH H3BellTaj. BexGe
OpraHW30BaTH Tako 1a ce ypaau mto Behu Gpoj HaseneHnX BexGH, cxoaHo MoryhHocTHMa 1ikosie. V BexkGama, /e je To Moryhe, mope npakTHYHOT Mepera €0 BekGe
peasiu3oBaTH Kpo3 padyHapeKy cumylnaumjy. M3splunth Makcumanto yckiahupare W Kopesaunjy usvehy Teopujckor aeia npeamera v naGopatopujekux BexGH. ITopen
yoOuuajeHnx Mepa 3auitite (3abpaHe ykibydnBaiba Oe3 rperijieja MTi...) H3BOpE Harlajarba M OcTajle eleMente BexkOe, rae je To mMoryhe, HanpaBUTH Tako Ja MOrpewHo
YKIbYUHBaK:e He IOBE/IE JI0 YHHIITE A €Jl. KO/, MEPHOT HHCTPYMEHTA WM He Yrpo3u Ge30eiHOCT yueHHKa.
Ipenopyuene npojeKTHe AKTHBHOCTH: Y TOKY WIKOJICKE FO/IMHE OPraHH30BATH 1BA NPOjeKTHA 3AIATKA, T10 je/1aH Y IPBOM U Apyrom nojyroauwty. [lpunukom niannpara
NPOJeKTHHX 3a/1aTaKa BOAMTH pauyHa o crenchem:

—  YUeHHKe MOJIC/UTH Y Mathe THMOBE;

— Y jeHOM THMY je 110 4 yueHuKa;

—  ¢opmuparu oarosapajyhu 6poj Tema npojekTHHX 3a1araka Hacnpam Gpoja THMOBA;

—  OpraHM30BaTH MCTPAKHBAYKH PAJl yHEHHKA Ha TEMY NPOJEKTHOT 3a/1aTaka, a MpeMa npenopykama 3a pealusaliujy HanpeHHX TeXHUKA Yuerba H NPOJeKTHE HaCTaBe;

—  YuCHHMUMMA JIaTH JIOBOJLHO BPEMEHA Jia 0Gpajie TeMy NPOjEeKTHOT 3a/1aTKa, YKOJHKO je T Moryhe MpojekTHHM 3a/1aTkoM 0GyXBATHTH ¥ calipxaje ca

7aBOpaTOpHICKHX BEAKGH, OIHOCHO, HACTOJATH MAKCHMATHO YCTIOCTABHTH Kopealiujy H3velly TeOpHiCKO H PAKTHUHON A¢a npeveTa;

— Yy ONepaTHBHOM NiaHy paja npeasuaeTH oarobapajyhu Gpoj yacosa 3a Npe3eHTOBakbE MPOjEKTHHX 3a7aTaKa, MPUMEHOM CABPEMEHHX METO/Ia HANPEHOT yuetba i
MyJTHMEMjalIe onpeme;

*TIporpamMom npeaMeTa NperopyyeHo je Aa npojeKTHH 3aaum Gyay y Besu ca Temama (BUnonapHu TpaH3UCTOPH M TPAH3UCTOPH ca eekToM nosba, Enementn
JIMTUTANHE €IEKTPOHMKE), AJIH HACTABHUK MOJKE Y CapaibH ca yueHHIMMa n3abpaTh W Heke JIpyre Teme Koje Cy Y Be3H ca Lin/beBUMa NpeaveTa

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YYEHUKA

@opMaTHBHO OUEMHBabE, Kao MOjie nipahierha HaNPeoBatka yueHHKa, Ce OJIBHja Ha CBAKOM Yacy H cBaka akTHBHOCT je 100pa NPHIIMKA 3a NIPOLIEHy HaTPE/loBakba U 1aBarbe
nospathe uHpopmaumje. [octuriyha yuennka je Moryhe BpeIHOBaTH KpO3: aKTHBHOCTH Ha uacy (Tj. IpOLIECy Yuera); OCTaB/bare MHTaHa H/HITH JIaBathe OIrOBOPa Y CKIay
ca KOHTEKCTOM KOjH ce 06jallibaBa; NO3MTHBHOM OJIHOCY NpeMa ONpemMu; M3pajly 3ajaTaka, HCTPaKMBAUKHX MPOjeKaTa U Cll.; NPE3EHTOBaME Caipikaja; TECTOBE MPAKTHUHHX
BewTuHa, npaheme MOCTUrHYTOCTH HCXO1a, MoMOh IPYroBHMa 13 O/IeJbetba Y LMIbY CaB/lajlaBatba rpauBa 1 . Yuenuke Tpeda ocnocoGsbaBaTi 1 0XpabpHBaTH 1a POUEYjy
CONCTBEHH HANPEAAK y OCTBApHBAlby HCXOJ1A, KAO M HAMPEaK APYTHX YueHHKa, y3 oarosapajyhy aprymenTauujy.

Ha kpajy cBaKor yaca WM aKTHBHOCTH HANpaBHTH KPaTKy aHanM3y A0Cajallber paia, 06aBe3Ho MOXBANTHTH yUEeHHKA 32 OHO LUTO je MOCTHIao W 00PA3NOKHTH ITa MOKE W
TpeGa na nonpasu WK ypaau. ToTpeGHO je OCMMCHTH BULIIE THIIOBA PA3THUMTHX aKTHBHOCTH Ca MPOJYKTHMA PAsTHUMTOr HHBOA CAOKEHOCTH W YTBDMTH OUCKHBaHE
HCXOJIE,  MPeMa FhHMA i KPHTEPHjyMe BPE/IHOBakhA.

OuetbuBarbe yueHHKa ce ojBuja y ckiany ca IpaBuiannkom o onemuBamy. [10TpeGHO je, Ha MoYeTKY LIKOJICKE FOIMHE, YTBPIAMTH KPUTEPHjyMe 3a oLiekbHBatbe (y CKiiajy ca
TTPABIIHMKOM O OLIEHHBAILY), PBEHCTBEHO 3a CYMATHUBHO OLEHHBAILE 1 €A UMA YIIO3HATH yeHHKe.

CyMaTHBHO OLEHHBAHE CE MOXKE H3BPUIMTH Ha OCHOBY MOJATaKa NPHKYILeHHX (OPMATHBHHM OLCHHBAEM, Pe3y/iTaTa/pellerba NPOGIeMCKOr HilM NPOjeKTHOT 3a/1aTka,
YCMEHHX MPOBEPa 3Hakba, KOHTPOTHHX M 1oMaliuX 3a1aTaka, TeCTOBA 3Hakba K ¢/, Hauun yTBphHBarba CyMaTHBHE OLIeHE YCKIAINTH Ca HHAHBHAYAJTHHM 0COOHHAMA YUEHHKA.
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Hasus npeavera: MEPEIBA Y EJTEKTPOEHEPTETUIIA

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo

1

0 70

0 0 70

2. UMJBEBH YUEIA:

—  Yno3uaBaibe ca OCHOBHMM T10]MOBUMA O OCHOBHHM MEPHHM ypehajHMa 1 CHCTEMHUMa KOjH Ce HAMEHCKH KOPHCTE Y eIeKTPOCHEpreTHLM
—  VnosHaBarbe ca OCHOBHMM MOJMOBHMA O MEPHHM METOZIaMa Kojé e KOpHCTE y e/leKTpoeHepreTHII

— 0CMOCOBIbABAILE YUEHUKA 32 MEPEILE OTHOPHOCTH Y3EMIbelba

—  0CrocoGbaBake YUeHHKA 32 MEPEHE BEOMA BETMKHX OTMOPHOCTH
—  0CMIOCOGHABAILE YUCHHKA 32 MCPEHC HATOHCKHM H CTPYjHHM MCPHIM TPaHC(OPMATOpHMa

— 0CnocoGbaBame YUCHHKA 32 MEPEHE aKTHBHE PEAKTHBHE CHAre Y jeIHOGA3HOM H TpoasHOM cHeTemy
—  ocnocoGubaBatbe yUeHHKa 3a Meperbe (pakTopa cHare

—  OconocObaBaibe 3a BpLIeHe Meperba eJIeKTPHUYHE eHeprije AMrHTaATHAM OpojuiuMa
— OcnocolbaBatbe yueHHKa 3a UCTPAKHBAYKH pajt

3. TEME, UCXO/IH, TPENIOPYYEHHU CA/IPKAJU U KJbYUHU ITOJMOBH CAJUKAJA

Paspen: Tpehn

TCommibu domn yacosa: naGoparopujeke sexode 70 uacosa

TEMA 1 o . MPENOPYYEHHU CAJIPKAJA / KJbYYHHU ITIOJMOBH CAJIPIKAJA
0 3aBpLIETKY TeMe yueHuk he GuTn y cTamy na:
HaBe/Ie 1T je MPEeMET NpoyuaBaka Mepera y o YBOY Mepea y eleKTPOCHEPreTHILH;
Yeony €NeKTPOEHEePreTHIIH « MepHH npouec U MEPHU NOCTY LK, O/pehHBatbe CHCTEMaTCKe rpetlke
Mepemay OMHILIE LITA j& TO MEPHH MPOLIEC, MEPHH MOCTYTIaK KOJL IMPEKTHHX W HHIAPEKTHHX Meperba;
€JIeKTPOeHepreTHIH oGjacH¥ yTHL@j cycTeMaTcKe rpelike Ha pesysirare Mepera

Kibyuuu nojMoBH: MEPHH NPOLIEC, MEPHH NOCTyNaK

Mepeie 0THOPHOCTH
y3emiberba

06jacHH NOCTYNakK Meperba OTIOPHOCTH y3emiberba Ul
METOZIOM

00jacHH MOCTYNaK Meperba OTMOPHOCTH Y3eMIbeka
bepennosom MeToiom

oGjacHu HauH ynoTpeGe W Mo/ICIIABAE CABPEMEHHX
€/IEKTPOHCKHX MEPHHX HHCTPYMEHATa 32 MEperbe
OTIOPHOCTH y3eMibetba

CaMOCTAIHO M3BPLIH MEPerbe OTMOPHOCTH Y3eMIbetha
BepenoBom meTooM

CaMOCTATHO M3BPIIM MEPEHE OTIOPHOCTH Y3eMbeHha
CaBpeMeHHM eICKTPOHCKHM MepHiM ypehajem
AHAIM3MPA PE3YIITATE Mepetba

* Mepetbe oTnopHocTH y3emiberba Ul metoaom;
* Meperbe OTHOPHOCTH y3emberba BepenoBom MeTooM;
« Mepetbe OTIIOPHOCTH y3eM/beH:a CaBPEMEHHM MepHUM ypehajima;

« Mepetbe OTTIOPHOCTH y3eMbetba BepeH/I0BOM METOIOM H CaBpeMeHHM
MepHuM ypehajuma

Kibyunu nojmosn: yzemeibe, bepeniosa metosa, caBpemMenn MepHu
ypebaj
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Meperse Beova
BEMKHX 0TIOPHOCTH

0GjacHH TOCTYNAK MEpeH:a BEOMa BEMKHX OTIIOPHOCTH H
OTNOPHOCTH M30MALIMjE MEFAOMMETPOM

OGJACHH HAUMH IIPUMEHE METOJle BOTMETPA 3 Meperhe
BEOMa BE/IMKHX OTIIOPHOCTH

HM3BPLIM MEPEHE BEOMA BEMKHX OTIIOPHOCTH MEraOMMETPOM
M3MEPH OTNIOPHOCT H30AlHje,

aHAM3KPa Pe3ysITaTe Mepera

« Mepetbe BeoMa BEHKHX OTTIOPHOCTH H OTNIOPHOCTH H30/IalIHje
MEraoMMeTpoM;
* Meperbe BeJMKMX OTIIOPHOCTH METOJOM BOJITMETpA;

« Mepeibe BeOMa BETMKHX OTNIOPHOCTH U OTIIOPHOCTH H30JIALIMje
MEraoMMeTpoM

Kbyunu 10jMoBH: MEraomMmeTap, OTIOPHOCT H30JIaLMje

Hanonckn vepun
Tpancdopmatopn

o s e e

ofjacHH HaMeHy HamoHcKor MepHor Tpancdopmartopa (HMT)
npenosna cumbon HMT y enektpuunim temama

HaupTa ocHoBHY wweMy nosesusaa HMT y entektpuuno
KOJIO

neduHmLe npeHocHu oanoc(oanoc npeobparaja) HMT
JieprHMLIE HAMOHCKY M hasHy rpeluky

HaGpoju knace TauHoctn HMT

OIMILIE OCHOBHA KOHCTPYKUMOHA CBOJCTBA jE/IHONONHO
M30/10BaHKUX M 1BONONIHO n3onosanux HMT, nasezne o3nake
Kpajea npumapa 1 ceKyHaapa

HaBeJle CTaH/Iap/iHe BPEIHOCTH CeKyHaapHuX Hanona HMT
OIHIIIE OCHOBHE KOHCTPYKIIMOHE KapaKTepHCTHKE
KanalHTHBHOT MEpHOT TpaHc(opmaTopa

M3pauyHa BPEAHOCT HArloHa NPHMapa Ha OCHOBY NPEHOCHOT
0JIHOCA M H3MEPEHOT HATOHA Y CEKYHAPHOM KOJTy MEPHOT
Tpatichopmatopa

TOBesKe HAMIOHCKH MEPHH TPAHC(OPMATOP y ENEKTPHHIHO
KOO NIPeMa MPUIIOHKEHO] HEMH

O/Ipe/IH NPEHOCHH OJIHOC TpaHC(OPMATOpa ca HATIHCHE
nioume

M3pauyHa HEMo3HaTy BPeIHOCT NMPUMAPHOT HAIOHA Ha
OCHOBY Meperba HarloHa CeKyHaapa

wapabyyje HacjHa petiersa npojeKTHHX 3a71aTaKa Ha
onrosapajyhy Temy

00passokn H360p TemMe/neje NPOjeKTa/MCTPaKMBAkA, Kb U
niaH paa;

npuKynu, ogabepe u oGpanu nudopmaimje pejieBaHTHe 3a
CTpauBarbe, KopHCTehH pasHIHTE MOCTYTIKe H caBpeMene
MKT anare;

capabyje y rpymnu/Tumy

KPHTHYKH TPOLIEHH CONCTBEHH Pal M pajl capaiHiuka y
rpynu/TUMy:;

o Hanownckn Mepuu Tpanchopmatopu;
o KanauutieHu HanoHckH MepHu TpaHcopmatop:

« Mepeibe HTIoNa HANOHCKNM MEpHUM TPanChOPMATOpOM

KibyuHH N0jMOBH: HANOHCKH MEPHH TPaHCHOPMATOP, KANALMTHBHH
HATIOHCKH MEPHH TPAaHC(HOPMATOP, HHAMPEKTHO MEPEHE HaroHa
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JM3ajHMPA M peatusyje Mpojekat OAroBopHo ce oaHocehn
npema ceu, capaH|LIMMA 1 )KHBOTHO] CPE/IMHH;

Crpyjun vepnn
Tpancdopmaropn

ofjacHi HaMeHy cTpyjHOr MepHor TpaHcdopmaropa (CMT)
npenosta cum6on CMT y enlekTpHUHIM 1ievava,

HaupTa OCHOBHY LieMy nosesvarba CMT y eleKTpHUHO Koslo
HaBeJIe KaKo ce 03HauaBajy NpuKJbyuHu kpajesn CMT
oGjachu 3awto cekynaap CMT He cme ocTaTu OTBOpeH
neduHuLIe NpeHocHH oHoc(oHoC npeobparkaja) CMT
nedumume crpyjuy n dasmy rpeuky

Habpoju knace TauHocTH CMT

HaBe/le CTaH/1ap/IHe BPEIHOCTH CeKyH1apHuX ctpyja CMT
0GjacHH 1ITa Cy TO CTPYjHA KJIELITa, KAKO Ce KOPHCTE y
npouecy Meperba

M3pauyHa BPEAHOCT CTPYje NpHMapa Ha OCHOBY MPEHOCHOT
OJIHOCA M H3MEPEHE CTPYje Y CeKYHAPHOM KOITy MEpHOT
TpaHcopmaropa

TOBEKE CTPYjHH MEpHH TPaHCIOPMATOP Y €ICKTPHUHO KOO
TIpema NPHIoKEHO] WeMn

ozpenu npexochu oaroc CMT Ha ocHOBY nojiaTaka ca
HATIHCHE NIOYHIE

OJIPE/IM BPE/IHOCT HETO3HATE NPHMApHE CTPYje Ha OCHOBY
TIOKa3MBakba aMIEPMTPa y CeKyHIapHOM KOy

M3MepH CIPY]y CTPYjHUM KieLITHMA

n3paljyje uaejHa peuiersa NPojeKTHHX 3ajaTaka Ha
onrosapajyhy Temy

00pasnoku H360p TeMe/Heje NPOjeKTa/MCTPaKMBAkA, Kb K
nnaH pana;

NpuKynH, oabepe u oGpajn nHdopmaumje pesieBaHTHe 3a
CTpaKuBatbe, KopHCTehH pasHUHTE NOCTyTIKe H caBpemene
HKT anare;

capabyje y rpynu/Tumy

KPHUTHUKH TPOLIEHH CONICTBEHH Pajl M pajl capaiHuKa y
rpynu/Tumy;

JIM3ajHMpa W peanusyje npojekar oAroBopHo ce oaHocehu
npema ceOH, capaaHULMMAa H XKHBOTHO] CPEIMHH:

o CrpyjHu MepHH TpaHchOpMaTOpH:
« Crpyja kreura;
o Mepeibe cTpyje cTpyjHHM TPAHC(HOPMATOPOM M CTPYjHHM KJICLITHMA

Kby HH N0jMOBH: CTPYjHH MEPHH TPAHC(OPMATOP, UHAPEKTHO
Meperse cTpyje

Mepeme eeKTpuune
cHare y Koty
jennocmepne u
jeanodpasue crpyje

HALPTA eIEKTPHUHY LIEMY Mepera CHare y Kojty
jenocvepre cTpyje y HaNoHCKOM H CTpYjHOM criojy
00jachy yTHLIAj CHCTEMATCKE IPeliike MepHe METo/e Ha
BPE/IHOCT M3pauyHaTe cHare

TauHO O/IPETH BPEHOCT MepeHe cHare yBakasajyhu
YHYTpALllkhe OTNIOPHOCTH aMIEPMETPA U BONITMETpa

Mepere chare y korly jenrocmepre crpyje Ul Meroziom;
Mepeise crare y Koty jeanodasiie CTpyje BaTMETpOM;

Mepetbe chare y koiy jenHocmepte crpyje Ul merozom
Mepetbe cHare y Kony jenHodaste cTpyje BaTMeTpom
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0GjacHH Kajia je MOroiHo MEPHTH CHAry y HarlOHCKOM a Kajia
Y CTpYjHOM criojy

HaBesie koje CHare MocToje y Koy HaM3MEHHUHE CTpyje H
KOjy CHary MepH BaTMeTap

0GjacHH NOCTyNaK Meperba aKTHBHE CHAre BATMETPOM
oBjachH yTHLaj haKTOpa CHAre Ha CKPETaHe MEPHOT CHCTeMa
BaTMeTpa

W3padyHa BPEAHOCT €JICKTPUUHE CHAre Y KONy jeIHOCMEPHE 1
HAM3MEHUUHE CTPYje Ha OCHOBY €/IEKTPHUHE LeMe 1
PACIIO/IOKHBHX MOJATaKa

M3BPLIN IOBE3UBAHSE MEPHHX HHCTPYMEHATA Y ENIEKTPHUHO
KOJIO NIpeMa NPHIIOAKEHO] LIEMH 32 MEPEH;E CHAre y Koy
jenHocMepHe cTpyje

OZIpE/IM MEpEHY BPEHOCT CHare Ge3 yBakaBatha CHCTEMATCKe
rpellKe MepHe MeToae

OJIpe/lH ancosyTHY M PelaTHBHY rpewiky mMepersa canre Ul
MeTozIoM

TIOBEsKe BATMETAp Y KOO HAW3MEHHUHE CTpYje 0Gjackm
HAUMH MEPerba aKTHBHE CHAre

Kuby4HH NOJMOBH: MEpetbe CHare, je/IHOCMEPHA CTPYja, HAH3MEHHHA
CTpyja, MepHa MeTo/1a, BaTMeTap

Mepere peakTushe
cuare y Koy
jeanogasne crpyje

objachH nocTynak onpehHBara PeakTHBHE CHAre METOZIOM
amnepMeTpa, BOITMETpa H BaTMETpa

00jacHM MOCTYNAK Meperba PeakTHBHE cHAre y jeiHo(pazHOM
cucremy nomohy sapmerpa

TOBEE MEPHE HHCTPYMEHTE NIPeMa NPHAOIKEHO] WeMH 3a
Meperbe PeakTHBHE CHAre y jeIHOMa3HOM CHCTEMY METOZIOM
amnepMeTpa, BOITMETpa H BaTMETpa

M3pauyHa PEaKTHBHY CHary Ha OCHOBY H3MEPEHHX BPEHOCTH
ca MHCTpymeHaTa

« Mepetbe peakTHBHE CHare METOZIOM aMIEPMETPa, BOITMETPA H BaTMETPa
y Koy jenHodaske crpyje;
o Mepetbe peakTHBHE CHAare BApMETPOM;

« Mepeibe peakTHBHE CHAre METOOM aMIIepMeTpa, BOJTMETPA H BATMETpa
y Kony jenHodaske cTpyje

Kiby4Hu n0jMOBH: PeakTHBHA CHara, jeIHO(a3HH CHCTEM, MepHa MeTo/ia

Meperse akTHRHE I
PeaKTHBHE CHAre
TpodazHor
cHMeTpHYHO/HECHMET
puuno ontepehenor
cucrema

o6jachu noctynak oapehuparba akTHBHE CHare y TpodyazHom
cumeTpuyHo onTepeheHom cuctemy ca u 6e3 HysITor
TNpOBO/IHMKa

objachm noctynak oapehuBarba akTHBHE CHare y TPOdasHOM
HecuMeTpU4HO onTepehieHoM cuctemy ca 1 Ge3 HyaTor
MPOBOHHKA

o6jachu noctynak onpehupara akTHBHE cHare TpoaszHor
cHCTeMa APOHOBOM METOZIOM

ojackm noctynak oapehuBarsa peakTHBHe cHare y
TPO(a3ZHOM CHMETPHUHO onTepeieHom cHeTemy ca i Ge3
HYITOT NPOBOHHKA

o Meperbe akTHBHE CHare TPoazHOr CHMETpHUHO onrepeheHor creTema;

« Mepetbe akTHBHE CHare TpodazHoOr HecuMeTpU4HO ontepeheHor
cucrema;

* Meperbe akTHBHE CHare METOJI0M /1Ba BATMETPa-ApoHOBa Cripera;

« Mepeibe peakTiBHe cHare Tpo)azHOr CHMeTPHUHO ornrepehieHor chcTema;

« Mepeibe peakTHBHE cHare TpohasHOr HeCHMETPHUHO onTepeheHor
cucTema;

« Merosia 1Ba BaTMETpa 3a Mepere PeakTHBHE CHare TPO(hasHOr cucTeMa;

o Mepetbe akTHBHE CHare TPO(A3HOr CUMETPHYHO onTepehieHor cHcTema ca
¥ Ge3 HyJITOr POBO/IHHKA

o Mepetbe akTHBHE cHare TpO(asHOr HECUMETPHYHO onTepeheHor cHeTema
ca u 6e3 Hy/ITOr MPOBOIHHKA
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objachH nocTynak onipehHpara peakTHBHE CHare y
TpohazHOM HecHMeTpHuHO onTepehieHom cuctemy ca u 6e3
HYJITOT IPOBOJHMKA

oGjacku noctynak onpeljuBarba peakTHBHe CHare y
TPO(AZHOM CHCTEMY METOZIOM /1BA BATMETPA

M3pauyHa BPEHOCT aHTHBHE/PEaKTHBHE CHare TpodasHor
CHMETPHYHO/HECHMETPHUHO onTepeheHor cHeTeMa Ha OCHOBY
€/IeKTPHUHE LIeMe M PACTIONOKHBHX N0/1aTaKa

M3MepH akTHBHY CHary Tpo(asHOr cuMeTpHuHO onTepehetor
cucTema ca u 6e3 HyJITOr NPOBOIHMKA

W3VCPH aKTHBHY CHAry TPO(a3HO HECHMETPHUHO
onrepehenor chctema ca 1 6e3 HyATOT NPOBOJIHUKA

M3MEPH aKTHBHY CHAry Tpo(hasHor cHCTeMa o APOHOBOj
MeTo/H

M3MEpH peaKkTHBHY CHATY TPO(A3HOI CHMETPHUHO
onrepeheHor cHeTeMa Mo METO/IM jeIHOT BaTMETpa

wuspabyje niejHa pelersa NPOjeKTHHX 3a1aTaka Ha
onrosapajyhy Temy

00pasnokn n360p Teme/neje NPojeKTa/MCTPaKMBaka, IHJb U
naaH paa;

npuKynH, oabepe u oGpau uHdopmalmje pesieBaHTHE 3a
HCTpajkkHBabe, KopUcTehH pasnuuTe MOCTYMKE H CaBpeMeHe
MKT anare;

capabyje y rpynu/Tumy

KPUTHUKH TPOLIEHH CONCTBEHH Pajl M pajl capauka y
rpynu/Tumy;

JIM3ajHMpa W peanusyje npojekar oAroBopHo ce oaHocehin
npema ce6H, capaiHULMMAa W )KHBOTHO] CPEIMHH:

o Mepetbe akTHBHE CHare TpohasHOr cHCTeMa APOHOBOM CTIPEroM
« Mepetbe peakTHBHE cHare TpohazHOr cuMeTpHyHO onrepeheHor chctema
METO/IOM je/IHOT BaTMETpa

Kubyunu nojMoBu: TpoasHu CHCTEM, aKTHBHA CHAra, peakTHBHA CHara,
CHMETPUUHO onTepelierbe, HecuMeTpruHo onTepeherse

ToayunanpexTHo u
HHAHPEKTHO Meperbe
AKTHBHE H PEAKTHBHE
cnare y jennodazuom
H TpohazHOM cHCTeMy

o0jacHu npouec Meperba aKTHBHE M PeaKTHBHE CHare
jennogasHor cucTema nosyHHAMPEKTHOM H MHAMPEKTHOM
MeTozIoM

06jacHH npolec Meperba aKTHBHE H PEaKTHBHE CHare
TPOasHOr CHCTEMA NONYHHANPEKTHOM H HHAMPEKTHOM
MeTo/I0M

M3MepH aKTHBHY CHAry MojlyHHIHPEKTHOM METOLOM Y
JjennodasHom cucremy

o TonyMHMPEKTHO M MHAMPEKTHO MEpeHe aKTHBHE M PEaKTHBHE CHare y
Jjemnodasznom cuctemy;

« TIOAYHHANPEKTHO H HHAHPEKTHO MEPEIbE AKTHBHE H PEAKTHBHE CHAre y
TPo(hasHOM CHCTEMY;

o TloyHHAHPEKTHO Mepetbe aKTHBHE CHare y jeIHO(a3HOM CHCTeMY

KLy I NOJMOBH: NI0AYHILAEKTHO MEperbe, HIMPEKTHO Mepeike,
aKTuBHA cHara, peakTuBia cHara

Mepeme pakropa
cHare

ofjacHu noctynak Meperba (hakTopa cHare nomohy
jennodaskor cosp-merpa

oGjachH mocTynak Meperba (paktopa cHare y TpohasHoM
cucremy nomohy TpodasHor cosp-merpa

* Mepetbe pakTopa cHare y jeHopasHoM cHCTeMY jeHO(a3HUM Cosp-
METpoM;
« Mepetbe pakTopa cHare y Tpo(asHOM CHCTEMY TPODAZHHM COSP-METPOM;
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u3MepH dakTop cHare y jenHogasHoM cretemy nomohy
aMnepmeTpa, BOTMETpa U BaTMETpa,

M3pauyHa BpeAHOCT (hJaKTopa cHare Ha OCHOBY €JIEKTPHUHE
LeMe M PacrioNIOKHBHX N0aTaKa

u3vepu dakrop cuare nomohy jeanogastor cosg-verpa

« Mepetbe pakTOpa CHare METOJIOM aMNEPMETPa BOITMETPA, BATMETPA H
COSP-METPOM Y jeHO(DaZHOM cHCTeMy

K:byunu nojmosi: dakrop chare, jeanodasi cietem, Tpoasi cictem

Mepene eekTpuune
eHepruje AHrHTAIHAM
MEPHHM CHCTEMHMA

0GjacHH OCHOBHH NIPHHLIMII MEPEHbA E/ICKTPHUHE CHEprHje
JMrUTanHuM Gpojusiom

HALPTa eJIKTPUYHY IIeMy MOBe3HBatba JHrUTAIHOr Opojuia
32 JIMPEKTHO Meperse aKTHBHE H PEakTHBHE CHEpTHje y
TpochasHom cucTeMy

0BjacHH NpUHLMIE YNPaBbatba, TAPH(PUPaa U TAbUHCKOT
OYHTaBaHa IMIHTAIHOT GPOjHIIA 33 IMPEKTHO MEpeHe
AKTHBHE W PEAKTHBHE EHEPrHje y TPO(A3HOM CHCTEMY
HALPTA e/IEKTPHUHE LIEME 33 MONYHHIUPEKTHO W HHAHPEKTHO
Mepere akKTHBHE 1 PeakTHBHE eHeprije y TpodhazHoM
CHUCTeMY IMrUTaTHUM Gpojuiiom

OBjacHM NPUHLMIIE YIIpaBIbarsa, TAPHBHPAIA W ABHHCKOT
OYHMTaBAHa 32 NOJYHHAHPEKTHO H HHAMPEKTHO MEPerbe
AKTHBHE W PEAKTHBHE EHEPrHje y TPO(A3HOM CHCTEMY
M3BPIIM MEPCHC AKTHBHE W PEAKTHBHE CHEPrHje M BpIIHe 15-
MHHYTHE CHare y TPO(asHOM CHCTEMY-/IMPEKTHOM MEPHOM
rpynom

M3BPLUN MEpEbe AKTHBHE U PEAKTHBHE eHepruje u BpuHe 15-
MHHYTHE CHare y TPO(asHOM CHCTeMy-TIOY HHAHPEKTHOM
MEpHOM IpyroMm

M3MEPH NApaMETPe CICKTPHYHE MPEKe
MyATH(YHKUHOHATHUM MHKPOTIPOLIECOPCKHM HHCTPYMEHTOM

o Jeanodasua u TpodpasHa auruTanHa 6pojuia, HameHa, OCHoBHa GII0K
1eMa, OCHOBHH IPHHLIMIT Meperba;

« Mepeibe aKTHBHE H PeaKTHBHE eJIeKTPHYHE eHprerje y TpodazHom
cuctemy;

« JMpeKTHa MepHa Fpyna: OBe3HBals, yIpaB/bathe, TapudHparse,
JaJbHHCKO OUHTaBakE;

o TloynHAMpeKTHa MepHa rpyna: NoBe3HBaibe, YNpas/batbe, TapuQuparse,
JIaJbHHCKO OUHTaBatbe;

o HumupekTHa MepHa rpyna nosesuBaibe, yrpasbaibe, Tapupuparbe,
JIa/bHHCKO OUHTABAME;

« Mepetse napamerapa elleKTpHUHE MpEKe MyJITH(YHKUHOHAIHHHIM
MHKPONPOLIECOPCKHM HHCTPYMEHTOM

o Mepetbe aKTHBHE H PeaKTHBHE SHEprije U BpuIHe 15-MUHYTHE cHare y
Tpo(hasHOM CHCTEMY-AMPEKTHA MEPHA rpyna

o Mepetbe aKTHBHE H PeaKTHBHE CHEPrije U BpUIHE 15-MHUHYTHE CHare y
TPohazHOM CHCTEMY - MONYMH/IMPEKTHA MEpHa rpyrna

K/byunu nojMoBH: MruTanHo Gpojuiio, AMPeKTHa MepHa rpyna,
MHAMPEKTHA MepH rpyma, 15-MuHyTHa cHara, Tapuca

4. YIIVTCTBO 3A IMJIAKTHYKO-METO/IMYKO OCTBAPUBAIE ITPOI'PAMA

Ha HBOM Hacy YHOSHATH YUeHHKE Ca LIAIbEBHMA W HCXOTMMA HACTABE, OJIHOCHO YUerba, IL1aHOM Paia W KpHTEPH]YMOM 1 HAUMHHMA OLIEHHBaIA, KaO H HAYHHOM Pasa y
pasyHApCKo] yUHOHHLW/KAGHHETY, TIONEIIH Ha TpyIe H PACTIOPEIOM peaiiiaLije HacTase.

O6anuu Hactase: nadoparopujcke BexGe
Mecto peasnmsanuje Hactase:
— JlaGopatopujcke BexGe ce peausyjy y 1aGOpaTOpUjH 3a eACKTPUMEDEIbA Y €ICKTPOCHEpreTHIN

TIpenopy4enn 6poj yacoBa no TeMama:
—  YBOLY Mepetba y eIeKTPOCHEPreTHIH: 2 uaca
—  Mepetbe OTNOPHOCTH y3emibetba: 4 uaca;
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—  Mepeibe BeoMa BEJIMKHX OTIOPHOCTH: 6 yacoBa;

—  Hanownckn Mepuu Tpancdopmartop: 4 waca: ;

— Crpyjum Mepun Tpancopmartop: 4 uaca;

—  Mepetbe enieKTPHUHE cHare Y KOy jeIHOCMEpHE | jeHo(asHe cTpyje: 6 uaca;;

—  Mepetbe peakTHBHE CHare y Kolly jeHo(pasHe cTpyje: 4 waca;

—  Meperbe akTHBHE 1 PeaKTHBHE CHare Tpo(asHOr CHMETPHYHO/HECHMETPHUHO onTepelieHor cucTema: 16 uacosa;
—  TlojyMHAMPEKTHO ¥ HHIMPEKTHO Meperbe aKTHBHE W PeaKTHBHE cHare y jesHopasHoM 1 TpodasHOM cheTeMy: 4 yaca;
—  Mepeise dakropa chare: 4 uaca;

— Mepeise e1eKTpUUHE CHEprHe MMHTATHUM MepHIM cHeTemiva: 10 uacosa;

—  IlpakTHuHa mpoBepa 0OCTBAPEHOCTH HcXozia y 1. mosyroauiuTy 4 uaca;

—  TIpakTuuHa npoBepa 0CTBAPEHOCTH HCXOAA Y 2. NOAYFOALITY 4 yaca;

Tpy u3pajM onepaTHBHHX IJIAHOBA NOTPeGHO je AedunucaTh IMHaMUKY paja umajyhin y Buay 1a je yuerbe, Kao 1 opMHpaibe CTaBoBa M BPEHOCTH, KOHTHHYHMPAHH MPoLeC
M J1a je pesynTar je CBUX aKTMBHOCTH Ha YaCOBHMA PEaM30BaHMX PasMUHTHM METOJICKMM MPUCTYNoM, kopuiufieiem uHopMatiija 3 pasTMuMTHX H3BOPA, MPE3CHTOBAHUM
Behun Gpoje pearHux npuvepa 1 y3 akTuBHO yuemhe yuennika,

HacrasHe caapikaje je HEOMXOAHO PeanH3oBaTH KPO3 MPUMEpE WITO BHILE CHTYAUMja W3 PeaTHor KOHTKCTa, KopHeTeln caBpeveHe HacTasHe MeToze M cpenctsa. TpeGa
HACTOjaTH Ja yueHHUH Oyay OCmocoG/beHH 3a: CaMOCTATHO pelaBarbe NMpoOJNeMCKMX CHTyalMja; NpoHalakerbe, CHCTeMaTH3oBate W Kopuuhere MHpopMaumja M3
PazIMUMTHX M3BOPA (HNP. CTPYUHE IMTEPATYpe, HHTEPHETa, YaconKca, yuGeHHKa, KaTalora. .); BU3ye/HO Onakarbe, nopeljere W yCrocTaB/bate Besa umely pasiuunrix
cajpkaja (HNp. TOBE3HBAE Capkaja NMPEAMETa ca CBAKOIHEBHUM MCKYCTBOM, CalpykajumMa JPYrHX TPeIMeTa H /IP.); TAMCKH Pajl; CaMOMPOLIEHY COMCTBEHOT 3Hakba H
Hamnpe/10Baka; NMPe3eHTallljy CBOjHX pajoBa W rPyMHHMX npojekarta M eduKacHy BH3yesHy, BepOanHy M MHCaHy KOMYHMKALMjy y3, Kaja je To notpeGHO W oaroeapajyhy
aprymeHTatmjy.

Tphsnkom peansanuuje nactase uctahw BaKHOCT NOUITOBAMA CTAHIAPAA, PABIAIA H IPOMIHCA Y OBO] 00/1aCTH 1 yKasaTH Ha Moryhe npoGiieme Kojh ce Mory nojauTh ycien
HETOWITOBAA W/HIH HEeTpHApKaBarba HCTHX. [lokesbHO je HacTaBy peanusoBath Kpo3 BexkGe y mapy, npoGiemMcke Wiu NMPOJEKTHE 3ajaTke Koje Cy MOBE3aHe ca pearHum
KOHTEKCTOM y KOjHMA yYEHHLH pajie Ha Pa3THunTHM JeI0BUMA 3aJ1aTKa, HIPajy PasIHuMTe yJlore  J1ajy pelierba y 3aBHCHOCTH O/l KOHTEKCTa y KOME ce Haslase.

Peanmsaumjy TeopHjcke npunpemMe OpraHU30BaTH TaKo Ja YBEK Wiy Wenpes oarosapajyher 6i1oka maGopatopujcknx BexGH. Tokom usBoliera HactaBe npensuljeHy Matepujy
NpUGIIMKMTH  YueHUKY KPO3 npumeHy oarosapajyhux myntumenujanuux cpeicraea. Ilowrro ce Teopujcka mpunpema peanusyje y naGopatopuju 3a meperwa y
efleKTpoeHepreTHuM npenopyuyje ce wro sehu 6poj aemoxcTpalmja oaroBapajyhux MEpHHX METOJa M MOCTYNaKa TOKOM HHMXOBOI TeOPHjcKor uinaramwa. Tamo rae je To
HEOMNXO/IHO H3TIOKEHY MaTepHjy MOTKPENHTH KPATKHM PauyHCKHM TIPUMEpHMA.

Bex6e no MoryhHOCTH OpraHH30BaTH TaKko ja ce oaroBapajyha Besk6a paan oMax HaKOH yacoBa TeopHjcke npurnpeme. BexGe ce pane 18a criojena yaca; 3a 0Bo Bpeme Tpeba
YPa/MTH Meperha H KOMIIETaH 3BeluTaj. BexGe opranusopaTH TaKko fa ce ypaau wto Behu 6poj HaBeneHnX BexkGH, CX0AHO MOryhHOCTHMA WKOTE.

Cee exGe 06aBe3HO peanu3oBaTi ca NPaBUM MEPHHM CDEJICTBHMA U ONPEMOM. HCKJbYUYje ce ynoTpeba pauyHapekux cohTBEPCKUX cHMyTalmja Y peanusaluin BexGu Ha
OBOM npeveTy.

OletbHBarLe BEKOH PEaIM30BATH M KPO3 IPOBEPY MPAKTHUHHX 3HAIbA W BELITHHA, T38, 0A0pana BexGH, nperien u3sewTaja o paty y aGoparopuju. llopen yoGuuajenux mepa
3awrhTe (3abpane yKk/byuuBarba 63 nperieia WTlL...) M3BOpe Hamajarba M OcTasle efieMenTe BekOe, rie je To Moryhe, HaNpaBUTH TaKO /1a MOTPELIHO YK/bYUHBAIbE HE JOBE/E
JI0 YHHIITEHbA €J1. KOJa K He yrpo3u 6e36eIHOCT yueHHKa.

Tpoepa ocTBapeHoCTH HeXo/1a (01Gpata BEeXKGH) OPraHU30BaTH Ha Kpajy MPBOT H APYTOT NOJYFOMILTA H TO:

© Ha Kpajy NpBOT NoyroauiuTa 4 yaca

© Ha Kpajy Apyror nojyroauira 4 uaca
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Ipenopyyene npojekTHe AKTHBHOCTH: Y TOKY LIKOJICKE FOIMHE OPraHW30BaTH ABA MPOjeKTHA 3aATKA, 110 jeJlaH Y NPBOM H JAPYroM nosyroauwTy. [puinkom
TIaHMparba NPOjeKTHHX 3a/aTaka BOAUTH pauyHa o cieaehem:
—  YUCHHKE MIO/IC/IHTH Y Marbe THMOBE;
— 'y jenHOM THMY je 710 4 yueHuKa;
—  dopmuparyi oarosapajyhu Gpoj Tema NpojeKTHHX 3ajaTaka Hacmpam Gpoja THMOBA;
—  OPraHM30BATH MCTPKHBAYKH PA/l yHEHHKA HA TEMY NPOJEKTHOT 3a/1aTaKa, a NpemMa Npenopykama 3a peallusaliujy HanpeHHX TEXHUKA yuerba H NPOjeKTHe HacTaBe;
—  yYeHHLMMa JaTH JI0BOJBHO BpemMeHa j1a oGpajie TeMy NPOjeKTHOT 3a/1aTka, YKOIHMKO je To Moryhe npojeKTHuM 3a1aTkom o0yXBaTHTH M calipikaje ca MpaKTHUHHX
1abOPaTOPHjCKHX HCTIHTHBAKA M MEPeba;
— Y ONepaTHBHOM MJlaHy paja NPeBHACTH oaroBapajyhu 6poj uacoBa 3a Mpe3eHTOBAKLE MPOjEKTHHX 3a/1aTaka, MPUMEHOM CABPEMEHHX METO/1a HATIPEIHOT YueHa i
MyJITHME/IjaJTHE Onpeme;
*TIporpaMoM npeameTa npenopy4eHo je 1a npojexTHu 3aauu Gyay y Besu ca temama (Hanorcku Mepru Tpancgopmatopu, CTpyjHH MepHH TpaHchopmaTopH,
Mepeibe aKTHBHE H PEakTHBHE CHAre TPO(hasHOr CHMETPUUHO/HECHMETPHUHO onTepehieHor cueTema ), ali HACTABHHK MOJKE Y Capajlibi ca yueHHunMa u3abparn u
HeKe JIpyre Teme KOje Cy Y Be3H Ca LJbeBUMA NPeaMeTa

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAILE YUEHUKA

@opMaTHBHO OUCIHBAIbE, Kao MojieN npaherba HaNpeoBatha yueHHKa, Ce OIBHja Ha CBAKOM Yacy M cBaka akTHBHOCT je 100pa NpHIIMKa 3a NIPOLIEHy Hanpe/loBarba i 1aBarbe
nosparke upopmaunje. [ocruriyha yuenmka je Moryhe BpeHOBaTH KpO3: aKTHBHOCTH Ha uacy (Tj. IPOLECY yuetba); OCTAB/baibe MUTatba H/HIIH JaBathbe OAroBOpa y CKiIaty
©a KOHTEKCTOM KOjH Ce 0GjalliibaBa; MO3MTHBHOM OJIHOCY MPEMa ONPEMH: W3Pajly 3a/1aTaKa, HCTPAKMBAYKHX NIPOjEKATa M CJI.; NIPE3CHTOBAILE CANPIKAja; TECTOBE NPAKTHUHUX
BelTHHA, npahere NOCTUIHYTOCTH HeXo/1a, nomMoh JpyroBuMa M3 O/ie/betba Y LIMJbY CaBllafaBarba rpaanBa M cil. Vuennke Tpeba ocnocob/baBaTH U OXpaGpuBaTH Ja
npouemnYjy CONCTBEHH HANPEIAK Y OCTBAPHBALY HCXO/1a, KA0 M HANpe/aK APyruX yueHHKa, y3 oarosapajyhy aprymentauujy.

Ha kpajy cBakor yaca WM akTHBHOCTH HanpaBUTH KPaTKy aHalu3y J0Ca/lallkber paja, 00aBe3HO MOXBATMTH yUEHHKA 3a OHO WITO je NOCTHrao M OGPa3IokHTH LT MOKE M
Tpeba na monpasu u/uau ypaan. [loTpeGHO je OCMHC/IMTH BHILIE THIIOBA Pa3/MYMTHX AKTHBHOCTH Ca MPOJAYKTHMA Pa3MYMTOr HHBOA CJIOKEHOCTH W YTBPAMTH OYEKHBAHE
HCXOJIE, a MIPEMa HHMa H KPHTEPHjyMe BPEIHOBAbA.

OuetuBarbe yueHHKa ce ofBHja y ckiajy ca IIpaBHJIHHKOM 0 onemuBamby. [10TpeGHO je, Ha NOUETKY LIKOJICKE O/IMHE, YTBPMTH KPHTEPHjyMe 3a OuekbHBalbe (Y CKIay ca
TIpaBHIHHKOM O OLICHHBakbY ), PBCHCTBCHO 32 CYMATHBHO OLICHHBAHE H Ca HHMA YNIO3HATH YUCHHKE.

CyMaTHBHO OlEHHBAIbE CE MOXKE H3BPLINTH HA OCHOBY MOJATAKA MPUKYM/beHHX (JOPMATHBHUM OLICHHBAIbEM, pesy.iTarta/pelieta npobaeMCKOr Wil NPOjeKTHOT 3a/1aTKa,
YCMEHHX NPOBEPa 3Hakba, KOHTPOIHUX 1 1oMaliuX 3a/1aTaKa, TecToBa 3Hakba U cil. Hauun yTphuBatba cyMaTHBHE OLieHE YCKIAIMTH Ca HHAHBHIYAJHHM 0COOHHAMA yUEHHKA.
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1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Hasus npeamera: EHEPTETCKA EJIEKTPOHUKA

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe

IlpakTuyHa HacTaBa

Hacrasa y 6ioky YKynHo

1

70 35

0 105

2. UMJbEBH YYEIbA:

~ OcniocoGimaBarse yuenyka 5a HpHMEHy OCHOBHUX KoJia 3a YoO/HuaBarse CHrHAT Y ypehajuma eHepreTcke eleKTpOHHKe;

~ OcniocobmaBarse yuenyika 3a IpakTHUHY NPUMEHY OCHOBHHX BPCT THHEAPHHX KOMa 38 00paly CHIHaa y ypehajHma eHepreTcKe eeKTpoHuKe;

—  OcriocoGmaBarbe yueHHKa 3a TIPHMEHY OCHOBHHX 3Halba  BELITHHA W3 OOACTH KOMIOHEHTH SHEPreTcke eCKTPOHUKE, HHXOBOj CKCTLIOATALM]H, aHATH3 1
WCTIHTHBALY HCTIPABHOCTH;

— OcriocoGmaBatke yueHHKa 3a MPAKTHYHY NPUMEHY TEOPMJCKHX 3HAMA H NPAKTMUHHX BEUITHHA y AHATH3H Pafia OCHOBHUX ypehjaja eHEpreTcKe eNeKTPOHMKE, Meperby

Ha ypehajuma, 1 opkasatby (y3 OTKJIaHathe jeIHOCTABHHJUX HENPaBUIHOCTH Y pajy)

—  0Croco6baBate YHEeHHKa 3a HCTPAKHBAYKH Pl

3. TEME, UCXO/I4, IPENIOPYUYEHU CA/IP’KAJU U KJbYUYHH MNOJMOBU CAJIKAJA

Paspen: Tpehn

Tommwiby Goua yacosa: Teopuja: 70 yacosa; nadoparopujcke Bexbe: 35 yacosa

TEMA

ucxoam
Io 3aBpiuerky Teme yuenuk he OuTH y cramy ja:

TIPEIIOPYYEHM CA/IP/KAJH / KJbYYHU ITOJMOBU
CAJIPIKAJA

YBoa y eneprercky

ofjacHK 0BMacT NpoyyaBara eHepreTeKe eIeKTPOHHKE
HaupTa onwTH 610K Anjarpam npetapaya

JedpMHMILIE KAPAKTEPHCTHYHE YJla3He W U3JIa3He BEIMUHHE
HaBe/Ie OCHOBHE T10/Ie/Ie NIPETBAPAYA EHEPreTCKe elICKTPOHHKE

.

Veoaua pasmatparba. [IpeiveT npoyuararma eHEPreTcKe eeKTPOHHKE:
Onury 60K AMjarpam npeTBapaya eHepreTcke eNeKTPOHHKE, ylasHe
BE/MUMHE NIPETBAPaYa, H31a3He BEMUMHE NIpeTBapaya;

OcHOBHa T0/1e/1a PETBapaya eHEPreTcKe eKTPOHUKE;

.

€IEKTPOHUKY
Kubyunn nojmosn: npersapad, 610K AMjarpam, yiasHe BeHUHHE,
M31a3HE BEHYMHE, MIOJIeNa NpeTBapaya
0GjacHH 1ojam npesasHor npoieca o Ilpenasuu npoLecH W aKyMmyJIalMOHH eleMEeHTH .3aKOH KOMyTaluje:
HaBe/Ie OCHOBHE OCOBMHE aKyMyJIallMOHHX elleMeHaTa o Ilpenasuu npouecu y pensom RL koy:
HaBe/Ie 3aKOHE KOMyTallje « Tlpenasuu npoueck y RC kony;
Hpeaasun AHATH3HPA NPENa3He MPOLECE Y PEAHOM RL u RC kony o Ananusa npenasuux npoueca y RL kony u RC kony:
nponeen x 0Gjach HauuH pajta NACHBHOI KO.1a 33 HHTEPa/berbe « TTaCMBHO KOJIO 32 MHTErpabere H AH(epeHLMpare;
oCHOBHA 06jacHH NPHHLMI pajia ACHBHOT KoJ1a 3a AudepeHLmpare .
akymysamona aHATM3KPa Paji IACHBHOT KOJIA 3a M(epeHLMpare Meperhem Ipenopyuene naboparopujcie pexbe:
e YAIA3HOT H M31a3HOT HATIOHA ABOKAHATHIM OCLHIIOCKOMOM « Vno3nasame ca 1abOPATOPH]CKOM OMIPEMOM, OTIIITH TIOCTYNAK

AHATM3KPA Paji TACHBHOT KOJIA 38 HHTETPAbeHHE MEPEHEM
YJIa3HOT M W3/1A3HOT HATIOHA JIBOKAHAIMHHM OCLIJIOCKOTIOM
0GjachH Kako BpeMEHCKa KOMIOHEHTa NaCHBHOT KOJIa YTHYE Ha
TaJlacHH OBJIMK M31a3HOT HarnoHa

w3Bolerba 1a6OPATOPHICKHX BEKOH, NpaBIA pasia y TabopaTopHjH,
Mepe 3alITHTe Ha pajty.
« TlackBHO KOJIO 32 MHTETpasbetbe H AMpepeHunparbe.
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Hasus npeamera: TEXHUYKO HPTAIE U JOKYMEHTALMJA

1. OCTBAPMBAIE OBPA30BHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

PA3PE][:

TeopHjcka HaCTaBa Beskbe IlpakTHuHa HacTaBa

Hacraga y 61oky YKynHo

0 74 0

0 74

2. UMJbEBU YYEIbA:

- Ocnoco6sbaBarbe y4eHHKa 3a IPAKTHYHE BELITHHE H3 TEXHHUKOT LIPTakba

- OcriocobIbaBarbe yueHHKa 3a paji ca pauyHapoM

- VIo3HaBame Ca OCHOBHHM TEOPH]CKHM 3HAHEM O TEXHHUKO] IOKYMEHTALH]H

- Ocroco6baBabe yueHHKa 3a paji ca TEXHHUKOM H POJEKTHOM 0Ky MEHTALIMjOM

3. TEME, UCXO/I!, MPENIOPYYEHH CAJIPKAJU U KJbYUHH IIOJMOBH CAJIPIKAJA

Pazpen: Mpsu

Tonuubu pomn vacosa: Bexoe: 74 uacosa;

TEMA

ucxom
IMo 3aBpmeTKy Teme yueHuk he GuTH y cTamy ja:

MNPENOPYYEHU CAIPYKAJH / KJbYUHHU IIOJMOBU
CAJPKAJA

OcHoBe TeXHHYKOT
uprama

* KOPHCTH NPUGOP 3a TEXHHUKO LPTakbe;
« KOPHCTH pasHuHTE BpCTe THHHjA;
o HaBeJIe BPCTE TEXHUUKHMX LIPTEkKa, Kao M hopmaTe Ha KOjuMa ce

HeTH pane;

o (opmHpa 3ar/IaB/be U CACTABHHUILY:
* HM3BEJIE PA3THUNTE KOHCTPYKLIMjE NPABHIIHUX NOJIMTOHA H KPHBHX

JIMHMja;

o CKHMILMPA paBaHCKe H MPOCTOpHE o0IHKe.

« OCHOBHH NI0JMOBH O TCXHUUKHM LPTEKHMa;
« Komctpykuwje u npojexiuje.

Kobysnm nojmosu: TexHHUKH UPTEK, KOHCTPYKUMja, NPOjeKitja

TexXHHYKO UpTame HA
pauynapy

o KOPHCTH HEKH OJ1 IPOrpaMCKHX NaKeTa MpH peaiu3aliuju cajapiaja

Moayna;

* HauUpTa Pa3zIMuMTE BPCTE JIMHKjA M IPYTe FeOMETpUjcKe 06IMKe;
o HAUPTA jeIHOCTABHH]E TEXHUUKE LIPTEXKE U CIICKTPUUHE LIeMe Ha

pasIHuHTIM (opMaTHAa;

« dopmHpa 3aranbe U cacTasHMLLy;
* HAUPTa PasIMuKTE KOHCTPYKIIM]E MPABHIHKX NOJMIOHA H KPHBHX

JIHHMja.

o Llpraibe OCHOBHHX reOMeTpHjCKHX 0B/HKa:

« Konctpykuuje u npojexuuje:

o CO(PTBEPCKH AIATH 3 LPTAIE C/ICKTPHUHMX LIeMA.
o Llprarse eneKTpHUHUX IeMa.

Kby \HH NOJMOBH: LpTaIbe, FEOMETPHICKH OBAMK, CACKTPHUHA LieMa

IIpojexTro- Texnmuka
JIOKyMeHTanmja

* ONHILE NOAEITY YJIOra y OPraHH3aLHOHO] CTPYKTYPH

Jjenwe
KOMIaHuje

o _HaBeJIe BPCTE PAJIHUX eBHJICHLIM]a

o OpraHu3aluoHa CTpyKTypa KOMNaHuje, opraHusaimja u nojena
nocna.
« EBujieHumja y noc/IoBUMA Ha M3IPajitbH, O/IPIKaBakby H CEPBHCHPAlbY
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TIpUMErbYje Mepe 3allTHTE y pajly ca HHCTPYMEHTHMA H ONPEMOM
staboparopuju

Kubyunu NOjMOBH: NPENasHu MPoLEc, aKyMYIAUHOHH €IEMEHTH, 3aKOHH
KOMyTaluje

Kouia 3a o6paxy
CHIrHAJIA-
onepauHoHH
nojauasaun

06jacHH HaMeHy NOje/IMHUX NPUKIbYUHHX KOHTaKaTa Ha cuMGoy
OMEpALMOHOT NojauaBaya

HaBe/Ie OCHOBHE OCOOMHE H/ICATHOT M PEaIHOT ONEepPanoHOr
nojayasaa 1 MOryhHOCTH npakTHuHe NpHMeHe

HaBe/le Kako ce JiepHHHMILEe HANOHCKO rojayarbe HuBeptyjyher u
HenHBepTyjyher onepauuoHor nojauasaua

HaBesIe H3PA3 3a MATA3HM HANION MHBEpTYjyher caGupata 1
AudepentmjaHor nojaasaua

aHATM3MPa Pl OCHOBHHX KOJIA Ca OTepALMOHHM MojauaBatem
0GjacHu HaYHH NpeTBapama CTPYje Y HANOH NPHMEHOM
ONepaLMOHOT NojayaBaya Ha oarosapajyhioj mwemn

oGjacHH paj KOMIapaToOpeKor Kojia

HALPTA eIEKTPHUHY 1IeMY CIICKTPOHCKOT KOJIa 32 FeHepHCare
TPOYFAOHUX M IPABOYTAOHHMX CHrHAA

CHUMH KapaKTEpHCTHKY 10jauaBaya 3a pasinuuTe BpeAHOCTH
HATOHCKOT 110jayarba

KOMEHTApHLIE YTHLIA] HANIOHCKOT Nojauarba Ha edekar sacuherba
T10jauaBayKor KoJia

TIOBE3KE EJICKTPOHCKO KOJIO 32 FEHEPHCathe
TPOYTraoHOT/NPaBOYraOHOT CHIHANA MPUMEHOM ONEPaLHOHHX.
nojauasaa

wspallyje HacjHa pewersa NpojeKTHHX 3a1aTaka Ha oarosapajyhy
Temy

00pasnosku H360p TeMe/Heje NPOjeKTa/MCTPaKHBAHA, LIHJb H
TiaH paja;

npuKynu, ofabepe u oGpanu uHopmalmje pesieBaHTHe 3a
ueTpakuBabe, kopuctehn pasinumte noctynke u capemene MKT
anare;

capabyje y rpynu/Tumy

KPHUTHUKH TPOLICHH CONCTBEHH Pajl M Pajl CapajiHuKa y
rpynu/Tumy;

JIM3ajHMpa W peanusyje npojekar oaAroBopHo ce oaHocehu npema
cebH, capaiHHLIMa U JKUBOTHO] CPEIMHU:

o OnepauyonH rnojauaead, 0coOMHE U HAMEHa;

« Vjieanm 1 pealiii OnepaiMoHH rojayasay - KapakTepHCTHKE;
« HBepryjyhu nojauasau;

Hewunepryjyhu nojauasay;

JeMHUYHM nojayaBay;

Hueepryjyhu cabupau;

Jlucpepenimjanm nojauasau;

« AHan3a OCHOBHUX KOTA Ca OMEPALHOHNM NOjauaBateM:

« Koo 3a npetsapatbe cTpyje y Hano;

« Komnaparopcko koso;

« KoJlo 3a reHepHcarbe TPOYraoHHX CHIHAIA H TIPABOYraOHHX CHIHAJa;

Ipenopyuene ;1aGopatopujcke Bexbe:

« Hueepryjyhu onepaiiony nojauasau;

« Hennpepryjyhn onepaunonn nojavasay;

« Koo 3 reHepHcatbe paBoyraoHHx H TpoyraoHHX CHrHaia;

Kubyunu nojMoBH: onepalMoHH rnojayuasay, aHajiu3a Kosa, npuMeHa

Komnonenre
eneprercke
€JIeKTPOHNKE

HaBe/Ie OCHOBHY NOJIeTy KOMIOHEHTH EHEPreTCKe eIeKTPOHHKe
n03Haje CHMGO.IE KOMTTOHEHTH, KapAKTEPHCTHKE H HAuHH
npUmMeHe

ﬂO’iHﬂje HaYHH NOBE3UBaba KOMITOHEHTH Yy €JIEKTPHYHO KOJIO
MCﬂVIT}/jS HUCMPaBHOCT CHAXKHUX MOJTYNPOBOIHHYKHX KOMITOHEHTH

o OcHOBHa o1e/1a KOMIOHEHTH EHEPreTcKe eIeKTPOHHKE;
Mneanan npexunay;

Cuakie a1Moze, AHaiu3a pajia CHajKHe Hoze;

CHaxknu Gunonapuu Tpansucrop (BJT):

Jlap;MHITOHOB CrIOj;

Awmanusa pajia esi. Kona ca CHaKHUM GHNONAPHUM TPaH3HCTOPOM:

o o e e
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0GjacHH HauMH pajia KOMMOHEHTH EHEPTeTCKE ENIEKTPOHHKE y
KOJTy je/HOCMEPHE M HAH3MEHHYHE CTpyje

aHaNM3MpPa Pajl jeIHOCTABHUHX eJIEKTPHUHKIX KOJIa ca
KOMIIOHEHTaMa €HEPreTCKe eJIeKTPOHHKE

TI03Haje OCHOBHE METO/Ie YK/bYU€lba H HCKIbYUetba CHAKHUX
KOMIOHEHTH

NO3Haje OCHOBHA yNpPaB/bauka H NoGy/IHa KON CHAKHUX
KOMIOHEHTH

HMCIIMTA MCIPABHOCT CHAKHE IMO/1e MEPEILEM OTIIOPHOCTH Y
JIHPEKTHOj ¥ MHBEP3HOj MOAPH3ALIH]H H 00Pa3/IoKH BPCTY KBapa
(kpara crioj, mpexia)

HAUPTA CTPYjHO HANOHCKY KAPAKTEPHCTHKY CHAXKHE IMOJIC Y
JIMPEKTHOJ W MHBEP3HOJ MOIAPU3ALIN]H, OIS/ PAjIHY TpaBy H
JerHULIE PajIHY TAUKY CHAKHE JIMO/IE

MCIIUTA HCTIPABHOCT CHAYKHOT GHIIONIAPHOT TPAH3NCTOPA

IOBe3Ke MEPHE MHCTPYMEHTE y €/IEKTPHUHO KOJIO 38 CHMalbe
KapaKTEPHCTHKA CHAKHOT GUNIOAAPHOT TPaH3HCTOpa

HCTIMTA HCTPABHOCT CHA)KHOT mosfet-a

CHUMM H31a3HY KapaKTepHCTHKY CHaykHOr mosfet-a

HM3BPLIM MCTIHTHBAISE HCIPABHOCTH THPHCTOPA MepeHeM
ornopHocTH H3Mely elekTpoia rejT-KaTo/1a, aHo/a-K:
CHUMM CTATHYKY KAPAKTEPUCTHKY TMPHCTOPA IIPUMEHOM
CTaHAAP/IHUX MEPHHX HHCTPYMEHATa y IMPEKTHOj U HHBEP3HO]
nosiapu3aluju

JIEMOHCTPHPA HauMH PaJia UMIYJICHOT KOJIa 32 YKIbyUetbe
THpHCTOPA

na

* Cuaxnu MOSFET:

« Ananusa paja kona ca chaknim MOSFET-om;

« IGBT(GunonapHH TpaH3HCTOP ca H30J0BAHMM rejTom):

YerBOpociojHa AHOA (IMHKCTOP);

Jlujak;

Ananusa pajia mjaka y Koy Han3MeHHuHe cTpyje;

Tupucrop (SCR);

Auanusa pajia THPUCTOpPA Y KOTY HaH3MEHHUHE CTpyje:

« Tpujax;

* AHanu3a paja TpHjaka y Koy Hau3MeHHUHe CTpyje;

« GTO — THpHCTOP ca HCKIbYUHMBAHEM HA TEjTy, AHATN3A paja y Koty
HAH3MEHHYHE CTpYje;

« MeTojie yKIbyuHBakha W HCKIbY4HBaa THPHCTOPA M TPHjaKa;

« Peniana v napasienina Be3a THPHCTOPA;

* Ynpassbauka u nobyaua kona BIT, cuaskuor MOSFET-a, IGBT-a.

oo e e

Hpenopyuene n1adoparopujcke Bexd
« HcnuTHBarbe HCNPaBHOCTH CHAXKHUX Mo, CTaTHyKa

KapakTepHCTHKA CHayKHe Hoie(Pajlia paBa, pajiHa Tauka).

o CHasknu GUIosIapHH1 TPAH3MCTOP Kao Npekuaay (M3iasta
KapaKTEepHCTHKA, pajiHa NpaBa, pajHa Tauka).

« Chaxuu Moc(eT Kao npexmaay (M31a3Ha KapakTEPUCTHKA, PanHa
npaBa, pajiHa Tauka).

« VCnHTHBAtE HCMIPABHOCTH THPHCTOPA. CHUMatbe CTaTHUKE
KapakTepHCTHKE THPHCTOPA, HMITYJICHO KOJIO 32 YK/byuehe W
HCKJbYUeH:e THDHCTOPA.

Kibyunn nojmoBu: 6e3KOHTAKTHHH €/IGKTPOHCKH MPEKH/Iay, aHaiu3a
pajia, ynpassbauko Koo

HcnpaBbaun

HaBe/ie OCHOBHE GJ10K-(hy HKLIMOHATHE Le/IMHE HCTPaBIbaya
aHAJM3KPa Paji OCHOBHHX BPCTa HCMPaB/baya

TYMauH je/IHOCTABHH]a XaBapHjCKa CTatha HCTIpaBIbaya
KOPHCTH TeXHHUKY JIMTEPaTypy H KaTa/louike NojjaTke
npoussohaua

HABE/1e OCHOBHE KAPAKTEPHCTHKE HCIIPAaBILAUKHX
Tpancopmaropa

HABE/IE PEryJIalMOHe KapaKTEPHCTHKE HCMpaBsbava
oGjachu noTpeGy 3a MPUMEHOM KoJ1a 3a (PMATPHparbe HANoHa 1
crpyje

oGjacHH yclioBe Mo/ KojuMa ce Mcrpassbaun Mory Hahu y
MHBEPTOPCKOM peKuMy paja

o Cpema  edekTHBHA BPEIHOCT MEPUOMUHHUX BEIUUHHA;

o BIIOK l11eMa HCpaBbaua, ojUTHKe HCMpaBIbadKkkx TpaHc(hpmaTopa;

o JeaHo(asHu AMONHHM MOMyTANaCHK HenpaBsbay (aHann3a paja npu R
ontepeherby), npopauyHu;

o JenHohasHU THPUCTOPCKH MOJYTAJIACHH MCMpaBJbay (aHaIW3a paja
npu R onrepehersy, peryiauuona k-ka), npopadyHu;

o JeaHo(asHu AMOIHK HCIIPABIbay ca CPEHOM TAUKOM (aHasM3a paga
npu R onrepeliersy), npopatysi;

o JeaHo(asH! THPUCTOPCKH HCIPABIbAY Ca CPE/IHOM TaYKOM (aHaIH3a
pana npu R u RL onrepeliersy rae je L—o, perysaunona k-ka),
npopauyHH;
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HABE/IC OCHOBHE 3alITHTHE E/IEMEHTE HCTIPaBsbaya

aHanu3upa paji jeHo(hazHHX MCTpaBsbaya NPUMEHOM
CTaHIAPAHHX MEPHHX HHCTPYMeHaTa

aHanM3Kpa paj TPo(asHHX HCHIPaBIbaya NPUMEHOM CTAHAAPAHHX
MEpHHX HHCTPyMeHaTa

0GjacHH HaYHH NPOMEHE H3JIa3HOT HANOHA Ca POMEHOM Yria
YKJbyueHa THPHCTOPCKOT jeIHO(a3HOr HenpaBbaya

u3pabyje uzejHa peluera NpojeKTHUX 3a1aTtaka Ha oarosapajyhy
Temy

0Gpasnoskm u3Gop Teme/Hzeje NPOjeKTa/HCTPKHBAILA, LIHIb H
nnaH paza;

NpUKYNH, oiabepe u oGpanu uHpopMaLje pesieBaHTHE 3a
MCTpakuBarbe, kopuetehn pasnuunte noctynke u cappemere MKT
anare;

capalyyje y rpymu/tumy

KPUTHUKH TIPOLIEHH COTICTBEHH Paji M Pajl CApajiHHKa y
rpynH/THMY;

JIH3ajHUPA U peannsyje npojekat oaroBopHo ce ogHocehu npema
ceGH, capaIHHLIMA H JKHBOTHO] CPEIHHH;

JeHo(ha3HU IMO/IHA MOCHH HCTpaBibay (aHanu3a paja npu R
ontepehersy), npopadyHu;

JeaHoa3sHU THPHCTOPCKI MOCHM HCTIpAB/baY (aHaNM3a paa ipu R 1
RL onepehemsy rie je L—oo, perynaumona k-Kka), npopadyHu;
TpogasHu HCTIpaBIbauH, HAMEHA W OCHOBHE TOJIE/IE

TpogasHu MOIHN MCTIPABIbAY Ca CPE/IHOM TAUKOM (aHATH3A pajia
npu R onrepehetby), npopadynu;

TpodasHu THPUCTOPCKH HCTPABIbay ca CPe/IHOM TAUKOM (aHaIH3a
pana npu R u RL orrrepehiemy e je L—o, peryaumona k-ka),
npopauyHH;

Tpodasuu AMoHM MOCHH MCTIpaBJbay (aHanu3a pasa npu R
ontepehetby), npopauyHu;

TpodasHu THPHCTOPCKH MOCHH HMCTIpaBJbay (aHanusa paja npu R u
RL onrepeherby rae je L—oo, perynauuona k-ka), npopadyHu;
3aLUTUTHY elleMEHTU HeTpaBbava.

Ipenopyuene naGopatopujcke Bexte

Kub;

JenHobasHu MCIpaBsbay ca CPE/IHOM TauKOM, H jeHO(BasHu
HCIPaBJbay MOCHH HCTIPaBIbaY.

Perynaunona kapakTepHCTHKa je/IHOpA3HOT HCTpaBsbaya.
Tpodasnu ucrpasbay ca Cpe/ilboM Ta4KOM H TPODa3HH MOCHH
Menpaesbad.

HH HOjMOBH: HCTpaBad, 710K LIEV H CTPYKTYpa, aHaTH3a pazia

MCnpaBbaya

Hunepropn

HABE/IC HAMCHY M OCHOBHE MO/IC/IC HHBEPTOPA
0GjacHH HauMH pajia M MPUMEHY HHBEPTOPA BONEHHX MPEKOM
006jacH HauKH pajia U NpUMeHy jeiHo(a3HUX HANOHCKUX
uHBepTOpA

00jacHM HAYMH paja H NPUMEHY jeAHO(AZHHX CTPYjHHX
HHBEpTOpA

00jacHh HAuMH pajia W NPUMEHY PE3OHAHTHUX HHBEPTOpA
00jacHu HaYMH paja Tpo(asHOr HHBEpPTOpa

aHANM3MPA je/IHOCTABHA €IeKTPHYHA KOJA Ca HHBEPTOPOM
TyMaUM je/IHOCTaBHH]a XaBAPH]CKa CTABILA HA HHBEPTOPHMA
T03Haje OCHOBHA MO0y /AHA KOJIa MHBEPTOpa

MEpH HarNoHe U CTPYje HHBEPTOPa MPUMEHOM CTaHIAPIHHX
MEPHHX HHCTpYMeHaTa

CHHMH KapaKTepHCTHUHE BPEMEHCKe JIMjarpame Ha MHBEpTOpY
NIPUMEHOM JIBOKAHATHOT OCLIJIOCKOTIA

.

.

MHBepTopH, HaMeHa U OCHOBHE MOJIENE;

HWHBepropu Bohenu Mpeskom:.

Hanoncku MoHogpazHi HHBepTOp (M0jaM M NPUHLIKI paja);
LlIupHncko MMyicHa pery:iauuja nopeljerem TpoyraoHor 1
CHHYCHOT HANOHA;

CrpyjHu uHBEPTOP (TIOjaM M MPUHLKI pajia);

Pe30HaHTHH HHBEPTOP (110jaM; PE/IHH PE3OHAHTHH HHBEPTOP Ca
HANOHCKOM MOCY10M; MapajieIHK PE30HAHTHH HHBEPTOP Ca CTPYjHOM
nodynom):

Tpoasim LeCTONYICHH HANOHCKH Tpam3ucTopekH miseprop (IGBT-
MHBEPTOPCKH MOCT);

PWM TexHHKe ynpasbarba TPO(asHHM TPaH3HCTOPCKAM
MHBepTOpUMa (CHHyCHa PWM);

MnTerpucana noGyHa KoJia HHBEPTOPCKHX MOCTOBA.
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uspabyje uaejHa pelerba NpojeKTHUX 3aJaTaka Ha oarosapajyhy
Temy

oBpasnokk w3Gop Teme/ueje NpojeKTa/MCTpRKHBAILA, LA W
niaH paza;

npuKynH, onaGepe u 0Gpanu MHpOpPMaLHje perieBaHTHE 3a
MCTpakuBarbe, kopuctehn pasnuunte noctynke u cappemene KT
anare;

capabyje y rpynu/tumy

KPHTHMUKH NPOLIEHH CONCTBEHH Pajl M Pajl CAPAIHUKA Y
rpynu/Tmy;

JIH3ajHUPA M peannsyje npojekat oaroBopHo ce ogHocehu npema
ceGH, CapaIHULINMA 1 JKHBOTHO] CPEIMHH;

Mpenopyuene 1aGopartopujcke Besxbe:
o Jeanodasnu Hanoxcku ukseptop y H-MocTy ca oMcHM M OMCKO-
MHIYKTUBHUM onTepehersem

Kbyunn nojmos

HBEPTOP, NOIENA, YPaB/baibe, aHaH3a paja

HaBe/Ie HAMEHY M OCHOBHE MoJlele HA3MEHHYHHX MpeTBapata
o6jacHy HaukH pajia hasHUX PerynaTopa ca jeIHOCTPaHOM U
JIBOCTPaHOM (ha3HOM peryJiaimujom

aHanM3Mpa pajl OCHOBHMX KoJia ca (hasHuM peryiaTopuma
aHaTM3NPa jeHOCTABHH]a XaBapHiCKa CTaMba KoMa ca (hasHuM
perysatopuma

objachH paj HaM3MEHHYHOT NIPETBapaya ca ca WHPHHCKO-

« HausvenuunH NpeTBapauy, HaMeHa H OCHOBHE Noiese;

o TlpuHuMN paja HAM3MEHUUHUMX NpeTBapaya ca asHoM peryaumjom
npu oMckoM onepeherseM (jeHocTpaHa M BOCTpaHa (asHa
peryJiaija ca TpHjakom);

o Hamsvenuunu (asim pery;iatop ca wWHpHHCKO-HMIYICHOM
peryJaumjom;

o Tpodasuu pasuu perynatopu (ocHOBHE KOHPUrypaje);

Hamnsmennunu N -
persapatn HMITyJICHOM peryJialujom . « OcHoBHa HHTErpHCaHa NOGY/IHa KOJIa 3 HU3MEHHYHE NpeTBapaye;
« HaBe/ie OCHOBHE KOH(Hrypalmje TpodasHux pasHuX perysnatopa
o HaBeJIe OCHOBHA NMOGY/HA KOJIA 32 HAM3MEHUYHE NpeTBapaye Mpenopyuene 1aGopatopujcke Bexbe:
« W3MEpH HATIOH M CTPYjy NOTPOLIAYA 3 PAIHUMTE YITIOBE « Da3nu peryatop ca TpHjaKoM-jenHoCTpana dasna peryauja
YKIbyuera TpHjaKa-jeiHoCTpaHu (hasuk peryiatop
« 0G}aCHH MPMHLIAN POMEHE HAIOHa Ha IPH]CMHHY Y 3aBHCHOCTH
oz npomeHe yriia ontepehersa
©_HAaUPTa PeryalHoHy KapaKTepHCTHKY
© HaBe/ie OCHOBHE MO/IE/IE M NPUHLMIE HA KOJUMA CE 3aCHHBA Pajl « Hamena u ocrosHe noziesie;
jenHocMepHuX npeTBapaua o [lpunimn BoaT-ceKkyHHor Ganauca;
o 00GjacHH NPUHLMI BOJIT-CEKYHIHOT GanaHca o VHAMPEKTHH jeAHOCMEPHH NPETBAPaUM jeIHOCMEPHOT HAMOHA;
« 0GjacHu NPHHLKMII Pajia MHAMPEKTHOT jeAHOCMEPHOT NpeTBapaya o TpaH3uCTOPCKM YONEp CIIyLITay W NOU3aY HAMOHA, AHATW3A Pajia;
o 0GjacHu NPHHLKI pajia vorepa CIyLITaua U MOAH3a4a HanoHa o UYonepy ca ralBaHCKOM H30/1aLHjOM;
e aHaju3Mpa paji TPAHTHCTOPCKOT Yorepa e« Hurerpucana noGyana Kona 3a ynpasjbatbe umrysichum DC/DC
Jeanocmepun * HaBeJIe OCHOBHE MOJIEJIE YOMepa Ca ralBaHCKOM H30/IalHjoM npeTBapaunMa.
npersapaun * HaBeJIe IPHMEpE HHTErPHCAHHX KOJIA 32 YTIPaB/batbe

jenHocmepHuM npeTBapaunMa

M3MEPH OCHOBHE BEJIMUMHE HA Xap/BEPCKOj peain3atiuju
TPAH3MCTOPCKOT YONEpa-CIiylITaya Haroa

MeperbeM 0ipe/iu (hakTop HEMyHe TPaH3UCTOPCKOT Honepa
aHaTM3MPa MMEPEHE BETHUMHE Ha Xap/IBECKO] peain3aluji
uonepa

Ipenopyuene naGopatopujcke BexGe
« Tpam3ucTopekH Honep-crlyLuTay Harnona
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4. YIIVTCTBO 3A TUJAKTHYKO-METOJUYKO OCTBAPUBAIE IIPOI'PAMA

Ha npBoM yacy yrno3HaTH yYeHHKE Ca [M/beBHMA M MCXOJMMA HACTABE, OJIHOCHO yuekba, MIAHOM Paja W KPHTEPHjyMOM H HAUWHMMA OLCHHBAkba, KA0 H HAYMHOM pajia y
pauyHapcKoj YUHOHHIM/KaGHHETY, TIOJIEIH Ha TPYTIe H Pacriope/ioM peallusaliije HacTape.

JIMcKyTyjeTe ca yueHULIMMa O HHXOBHM pasMHiLibarbiMa Ha Teme: LlTa je To eneprercka esekrponnka? Llita Gu Guiia oGnacT u3yyaBarba eHepreTcke elekTponmke? 3a jin
nosuajere HekH ypehaj eHepreTcke eleKTPOHHKE W3 CBAKOJAHEBHOT JKHBOTA?

O6mun nacrase: Teopuja u 1aGopatopujcke Bexde

Mecro peaansanuje HacTaBe:

— Teopmjcka HacTaBa ce peasinyje y yUHOHHLI/CIIELM]ATH30BAHOM MyITHME/M]ATHOM KaGHHeTY
— JlaGoparopujcke BexGe ce peannsyjy y 1ab0paTOpHjH 3a EHEPreTcKy eeKTPOHHKY

Tpenopy4enn 6poj uacoBa no TeMama:
— VBoay cHepreTcky eleKTpOHUKY: TeopHja 2 waca; aGopaTopujcke BexGe: 0 uacosa;
—  Tlpenasni NpoLECH 1 OCHOBHA akyMyTalHOHa KOMla: TEOpHja: 5 4AcoBa; 1abopaTopHicke BeikGe: 4 MacoBa;
—  Kouia 3a 0Gpaty curHasia-onepauMony nojayasaun: Teopuja: 13 uacosa; naGoparopujcke BexkGe: 6 uacoBa;
—  KowmnoneHTe eHepreTcke ejieKTponnke: Teopuja: 15 uaca; naGoparopujcke BexkGe: 10 uacosa;
—  Henpasbaun: Teopuja: 17 wacoa; naGopatopujcke Bexoe: 8 uaca;
—  Huepropu: Teopuja: 8 uacosa; naGopatopujcke Bexbe: 2 uaca;
— Hausmenuunu npertsapaum: Teopuj: uacosa; nabopatopujcke Bexkbe: 2 uac:
— JeaHocMepHH npeTBapaun: Teopuja: 5 wacosa; raGopatopujcke sexoe: 3 waca;

[py M3paau omepaTHBHMX IIAHOBA NOTPEGHO je AepuHUCATH IMHAMHUKY pajia uMajyhu y BUIy /1a je yuerbe, kao W popmMupatbe CTaBOBA H BPEIHOCTH, KOHTHHYHPAHH MpoLIec
H JIa j€ pe3y.Tar je CBUX aKTHBHOCTH Ha YacOBHMA Peal30BaHUX PasMuMTHM METOJCKHM NPHCTYNOM, KopuuihiereM HHdOopMaLMja U3 PasTHuMTHX H3BOPA, NPE3ECHTOBAHHM
BehumM Gpoje peastiuX npuvepa u y3 akTHBHO yuenihe yuennka.

HacraBhe cazpikaje je HEONXOJHO peayiu30BaTH KPO3 MPUMEPE ITO BHILE CHTYallMja M3 pealHor KOHTeKCTa, Kopuctehu caBpemene HacTaBHe meToe M cpenctsa. Tpeba
HAaCTOjaTH Ja ydeHHuH Gyxy ocnocof/beHH 3a: CaMOCTAJHO pellaBake MPoOJEMCKMX CHMTyauuja; MpoHaiakere, cucTemaTuzoBaie W kopuuiherwe nudopmaumja us
PASTHUMTHX M3BOPA (HNP. CTPYdHE TMTEPATYpe, HHTEPHETa, YacomHca, yUbeHHKa, KATATONA. . ); BU3yeTHO OnaKaibe, nopeherbe H yorocTanmarbe Besa W3velly pasmHunTH
cazpkaja (Hrp. MoBe3MBake Calpikaja MpeAMeTa ca CBAKOJHEBHHM HCKYCTBOM, CalpykajuMa JAPYrHX MpeIMeTa M Ip.); THMCKH pajl; CAMOMPOLEHY CONCTBEHOT 3Haba M
Hanpe/IoBaba; NPe3eHTAljy CBOJUX PaloBa M IPYMHHX Mpojekata u eHKACHy BH3yenHy, BepOanHy M MHcaHy KOMyHWKAUMjy y3, Kaja je To notpeGHo M oaroBapajyhy
apryMeHTaLujy.

Tpunukom peasnmsanuje nactaBe uctahi BaXKHOCT MOLITOBaA CTAHAP/a, NPABHJIA W NPOIKCA Y OBOj 00JaCTH M yKasaTh Ha Moryhe npoGiieme Koju ce MOry NMojaBUTH yciuea
HEMOLITOBAA WK HEIPUAPIKABAIba HCTHX. TI0KeIbHO j& HACTABY PeANIM3OBATH KPO3 BexKGE y mapy. npoliieMeke Wi MPOjeKTHE 3a1aTKe Koje Cy MOBe3aHe ca peaHum
KOHTEKCTOM y KOjHMa yYeHHLU pajie Ha PasIHunTHM JIe/I0BUMA 3aJ1aTKa, HIpajy PasIHuMTe yJlore H J1ajy pelerba y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce HaJlase.

Iprnukom oGpane HactasHe Teme "Onepaunon nojauasayn” 1 TpeGa HArIACHTH 1a ce oGpaliBaHa KONa NPHUMEIbYjy Y YNpaB/badkoMm aey ypehjaja eHepreTcke eeKTpoHHKe.
BJ10K 1wemy onepauoHor rnojauasaya 0GpauTH ONMCHO, a NPUMEHY Ha HieanHOM HHBepTyjyhem 1 HennpepTyjyhem nojauaady. Koo 3a caGuparbe HanoHa ca MHBEP3HjoM
3HaKa W IM(epeHIMjaliHu ONepaliMonH Nojauasay oGpaMTH KopHeTehn KapakTepHCTHKE HIealHOT oniepaloHor nojauasava. Koa oGpane Hactaphe Teme "llpenasiu npouect
M OCHOBHA aKyMyJalMOHa KoNa" HAUPTATH 3a 1aTa KOJIa KApaKTEPUCTHUHE BPEMEHCKE 3aBMCHOCTH M HANMCATH MaTeMaTHUKe W3pase mHXoBe npomene (6e3 ussohera). ¥V
YBoHOM fiey moraBba "KoMIIOHEHTe eHepreTcke eeKTpoHHKe" 1aTH OCHOBHY NOZiely KoMIoHeHTH Ee: nacuBHe, akTuBHe, 10 BpeMeHy HACTAHKa, 110 YIPaB/bHBOCTH, 10
HaumHy aKTHBHparba, Mo GP3WHM Pata, KOMMOHEHTE y PasBojy. HarmachTi ocHoBHE ocoGMHe WicaTHOr Mpekwiava y3 napateno mopeheme ca ocobHHama peatHux
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Ge3KOHTAKTHUX NPEKU/IaYa, Npe rojeMHauHe aHaanse komnoneHTH. TTpuinkoM oGpajie OCHOBHHX KOMIOHETH, IJie o/l je To Moryhe, ca yuenuLmuma ypaauty u oarosapajyhu
6poj KpaTKHX pauyHCKHX NpHMepa y Lijby Gober pasymeBara U NPUMEHe CTeYeHHX 3Harba. Y HactaBHoj Temu "Menpasibaun', "Musepropu”, "Hausmennunu npersapaun’,
"JeAHOCMEPHH peTBapasH” MPEAHOCT AATH (H3HUKMM OBjallIkCHbHMA H rPAdHIKOM MPeACTaBMbaryy oroBapajyhix Tanachix 06MKa. AKLCHAT MOPEN TEOPH]CKE AHATHIC
JIaTH M Ha NPaKTHYHY NpUMEHy nojeimkmx ypehaja. [oceGHy naiy obpariTi Ha Moryha XaBapujcka ctama oapehernx ypehaja, 0 HauMHy npenosHaearwa u MoryhHocTHMA
OTKnaarba. EneMenTe ynpasbaukhx M noGyIHUX Konla Koja ce KOPHCTE 3a MOTOH M yNpaBIhathe MPETBapayuMa HaBECTH TEXHUUKH Y3 OCBPT Ha OroBapajyhy TeXHHuKy
JMTEpaTypy M KaTaslolike nojatke nponssohaua. Ceaky HacTaBHy TeMy O NpeTBapaumMa ,Iie je To Moryhe, HiyCTpoBaTH KOHKPETHHM JE/IHOCTABHH]UM pauyHCKHM NPHMEpHMA.
TectoBe NPUIArOIMTH TEMATCKUM LIE/IMHAMA M MOJKEJBHO MX j€ YPaIMTH HajMakbe TPH Y TOKY MOJIYrOAULITA.

[Mouetax 1aGOPaTOPHCKUX BEXOH YCKIIAIMTH Ca TEOPHJCKOM HACTaBOM. Ha yBOHHM YacoBMMa yNO3HATH yUCHHKE Ca CTPYKTYPOM JIaGOpaTopHje, HAUMHOM H OPraHU3aLjoM
paja Kao W Mepama 3amTuTe Ha paay. OpraHusaiiujy BexOH MOCTABHTH TAKO Ja Ce Y YBOJHOM JIe/ly TIOHOBH IPajinBO €IEKTPHUYHHX MEPeHha M OCHOBE Pajia ca aHATOTHHM H
JIMPHTATHAM MEPHUM MHCTPYMeHTHMa. BeskGe no MoryhHOCTH OpraHu30BaTH TAKo J1a CBM YUEHHLM Y TPYNIH pajie je/iHy BexOy WM y UHKIyCHMA /10 TpH BexGe. Y TepMuHy
naboparopujckux BexOHM yuenuk Tpeba Ja ypaau mMepera W KOMIUleTaH u3Bewitaj. BexGe opranusoBati Tako na ce ypaau wro Behiu Gpoj HaBeneHHX BEKOH, CXOAHO
moryhioctuma wikone. Y sexGama, rae je To Moryhie, nopesi npakTHUHOr Meperba 1eo BexkGe pean3oBaTh Kpo3 pauyHapeKky cumyaimjy. OuerbHBaibe BexOH peaiu3oBaTi u
KpO3 MpoBepy MPaKTHYHKUX 3HaIba W BELITHHA, T3B. 0A0paHa BexOH, nperie/ W3BelnTaja o paay y naboparopuju. [Topen yobuuajennx mepa 3awtute (3abpaHe ykiby4nBarba
Ge3 mperyienia MTAL...) M3BOPE Hamajaka M OCTale eleMeHTe BexkGe, rie je To Moryhe, HanpaBHTH Tako J1a MOTPEIIHO YKIbYUMBAKE HE JIOBE/IC /IO YHHIITEHbA €1, KONa WK He
yrposu Ge3GeHOCT yueHHKa.

Ilpenopyuene npojexrtie aKTHBHOCTH: V TOKY WIKOJICKE FOIMHE OPraHU30BaTH JABA NPOjEKTHA 3AMATKA, M0 jefaH Y NPBOM H APYrom noayroauwty. [puinkom
TIaHMpaiba NPOJEKTHHX 3a/1aTaKa BOIMTH pavyHa o ciiesiehiem:

—  yUEHHKE MOJIC/HTH Y Marbe THMOBE;

— Yy jestHOM THMY je 710 4 yueHHKa;

~ (opmmpati oxroapajyhu Gpoj Tema npojekTHHX 3az1aTaka HacTpam Gpoja THMOBa;

—  OpraHM30BaTH HCTPKMBAYKH Pajl yYeHHKA Ha TEMY NPOjeKTHOT 3ajaTaka, a pema Mperopykama 3a pean3alujy HarpeHNX TeXHUKA yueHa M NMPOjeKTHe HacTaBe;

—  yUeHHIMMa JaTH J0BOJBHO BpeMeHa 1a 00pajie TeMy NMPOjeKTHOT 3a]aTKa, YKOJIHKO je To Moryhe mpojeKTHHM 3a1aTkoM 00yXBaTHTH H caapikaje ca
21a6OPaTOPHjCKUX BEKGH, OIHOCHO, HACTO]jaTH MAKCHMAIHO YCTIOCTABHTH KOPEalijy H3Meljy TEopHjCKOT M NPaKTHUHOT Aejia NpeaveTa;

— y ONepaTHBHOM TIaHy pajia NpeBHICTH oroBapajyhu Gpoj uacoBa 3a MPE3EHTOBAkLE MPOjEKTHHX 3a71aTaKa, MPHMEHOM CABPEMEHHX METO/Ia HANPEHOT yuera i
MyJATHMEMjaTHe onpeme:
*[IporpamMoM NpeaMeTa peropyHeHo je 1a NPojeKTHI 3aaLu Gy/Ly y BE3u ca TeMama (OepaLMOHH 10ja4aBAYH, MCTIPABIbAYM, HHBEPTOPH), AJ1H HACTABHHK MOJKE Y
capajiib ca yueHHIMMa H3abpaTh U HeKe JIpyre Teme Koje Cy y Be3H ca LIM/beBHMa TpeiMeTa

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLIElbUBAKBE YUEHUKA

DopmMaTHBHO OlEHHBAKbe, Kao Mojie npaherba HaNpe10Baba yUeHHKa, Ce 0/IBHja Ha CBAKOM Hacy W CBaKa aKTHBHOCT je 100pa NpHIMKa 3a NPOLICHY HAaNPE/loBakha U /1aBakbe
nosparie undopmauuje. Tocturnyha yuennka je Moryhe BpeHOBATH KpO3: AKTHBHOCTH Ha Hacy (Tj. IPOLECY yuerba); HOCTABIbabE HTAIA H/HIM 1ABAIE OrOBOPA Y CKIALY
©a KOHTEKCTOM KojH e 0GjallbaBa; MO3HTHBHOM OJHOCY TPeMa ONpeMH; H3pajly 3a/aTaKa, HCTPKHBAYKHX NPOjeKaTa H CJl.; Pe3eHTOBabE CalpIkaja; TECTOBE NPAKTHUYHHX
BewTHHA, npahielbe MOCTHIHYTOCTH HCXO1a, oMol IPYroBHMa M3 OZIesbetba Y LHIbY CaB/IalaBatba rpanBa 1 . Yuenuke Tpeba ocrnocob/baBaTi H OXpaGpHBaTH 1a MPOUERYjy
CONCTBEHH HANPEIAK y OCTBAPHBAlbY HCXO/A, KA0 M HANpE/IaK APYTHX YUeHHKa, y3 oaroapajyhy aprymentaimjy.

Ha kpajy cBakor uaca WiM aKTHBHOCTH HanpaBHTH KPaTKy aHallM3y JIOCAAUIEr pajia, 00aBe3HO NMOXBAIMTH YHEHHKA 3a OHO LITO je MOCTHIao H 0GPas/oKHTH 1ITa MOKE 1
Tpeba a nonpasu w/uiu ypaau. ToTpeGHO je OCMUCIHTH BHLLE THNOBA PA3/IMUMTHX AKTHBHOCTH Ca NPOJYKTHMA PA3IUYHTOr HHBOA CJIOKEHOCTH H YTBPAUTH OYECKHBAHE
MCXOJIe, A IPeMa UM H KPUTEPHjyMe BPEIHOBAbA.
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OuerbuBarbe yueHuka ce osuja y ciuiaay ca lpapuannkom o onemwusamy. [orpeGHO je, Ha MOYETKY LIKOJICKE FOIMHE, YTBPAMTH KPHTEPHjyMe 3a oLeruBatbe (y criay ca
TTpaBHIHHKOM O OLiCH>HBAbY ), MPBEHCTBEHO 33 CYMATHBHO OLICHHBAIE U €A HbHMA YIIO3HATH yUCHHKE.

CyMATHBHO OHEHBaMLe CC MO H3BPIUIMTH HA OCHOBY MOJATAKA MPHKYTULEHHX (hOPMATHBHHM OLICHHBaIbeM, pesy 1TaTa/peliieiha NpobAeMCKOT WTH MPOjeKTHOT 3a/1aTka,
YCMEHHX TPOBEPa 3Hakba, KOHTPOTHHX M IoMahHX 3a/1aTaka, TeCTOBA 3Hakba 1 ¢/l. HauuH yTBphHBatba CyMaTHBHE OLIeHE YCKIAINTH Ca HHAHBHIYAJTHHM 0COOHHAMA yUeHHKA.
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1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Hasus npeamera: IPEAY3ETHHIITBO

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo

v

0 62

0 62

2. UMJbEBH YYEIbA:

— Paseujarbe N0CIOBHHX H IPEY3ETHUYKMX 3HAIb, BELUTHHA U TIOHALIAIA;
— Pa3ssujare Npe/Ty3eTHHUKHX BPEHOCTH H CIIOCOGHOCTH 1a Ce NPerosnajy npey3eTHuuke MoryRHOCTH y TOKATHO] CPeMHH 1 AEyje y CKIay ca THM;
—  Pa3sBujarbe NOCJOBHOT M NPE/ly3eTHHUKOT HAUHHA MHLLIBEH:A;
— PasBujatbe CBECTH O CONICTBEHMM 3HAMUMA H CTIOCOBHOCTHMA H /1aboj MPOdeCHOATHO] OpHjeHTaLMjH;

— OCTIOCOBHABaNE 38 AKTHBHO TPAKCHE N10CAA (3ATIOLLHABAMHE H CAMO3ATIONLHABAME);

—  OcnocoGbaBatbe 3a H3paly jeAHOCTABHOT MJ1aHa 110CI0Bakba Masie Gupme.

3. TEME, HCXO/IH, TPENIOPYUYEHHU CA/IP’KAJH M KJbYYHH ITOJMOBH CAIKAJA

Paspen: werspTi

Tomubk (oua yacosa: BeskGe 62 yaca

TEMA

ucxoaun
Ilo 3aBpuueTky TeMe yueHnk he GUTH y cTamby aa:

MPENIOPYYEHHU CA/IPKAJW/KJBYYHU IOJMOBH CA/IPIKAJA

Tpexy3eTHHINTBO H
Mpey3eTHHK

HaBe/Ie aieKBaTHE NMPUMEpE NPe/ly3eTHULITBA U3 JIOKATHON
OKpYyKerba;

HaBe/Ie KapakTEPHCTHKE NPEAy3eTHHKa 0G]acHH 3Havaj
MOTHBALMOHHX (DAKTOPA Y MPE/ly3eTHHIITBY;

JI0BE/Ie Y OZIHOC TOjMOBE MPE/ly3MMJBHBOCT H
Npe/ly3eTHHILTBO;

o [lojam, pa3Boj 1 3Hauaj Npey3eTHUIITBA;

o Tlpodun u KapakTepUCTHKE YCMELIHOT NPe/ly3eTHHKA;

* MoTHBH npe/y3eTHUKa;

o TexHuKe H KPUTEPHjyMH 3 YTBPhHBaILE NPE/Ly3ETHUUKUX
NpPeUCNo3HLMja;

KibyuHu n0jMOBH: NPETy3eTHHK, NMPE/y3ETHHIITBO

Passujame n
npouena
TIOC/IOBHHX H/eja,
MAPKETHHT ILIaH

onabupa U3 MHOLITBA HJIEja OHY KOja je NPUMEHJbHBA U peasiHa
3a OTNOUHIbatba GU3HKCA;

Npeno3Ha pasMyHTe HaYMHE OTMIOUHH-AbA N10C/1a,

youn MehycoGHo nienoBare (akTopa KojH yTHUY Ha TPAKHUIITE;
CaMOCTAITHO NPHKYTIH NI0JATKE Ca TP/KHLITA-KOHKY PeHLIHja,
MOTEHLMjAIHH KIHJeHTH, BEIHYHHA TPIKHLITA]

npaBu NOHY Y yesyre;

pasBuja MAPKETHHI CTATErHjy 3a CBOjy MOCTOBHY HEjy H
Npe3eHTYje CBOj MAPKETHHI MiaH;

Paji THMCKH y YUEHHUKO] FPyIH.

o Ilpouena nocioBHUX MOryRHOCTH 3a HOBH TOCJIOBHH 110/1yXBaT;

« SWOT ananuza-ocHoBu;

o Enementu mapketunr mukca (SI1)-npoussoz, yciyra, leHa, KaHanu
JWMCTpUOYLHje, POMOLHja);

« DaKTOPH NOCIIOBHOr OKPYIKEHA: NOTEHUUjaIHH KIIMjEHTH, BEIMUMHA
TPAKHMLITA, IMPEKTHA 1 MHIMPEKTHA KOHKYPEHLIH]A, TPEH/IOBH Ha
TPKHIITY HTA.

« EfleMeHTH MapKkeTHHT nana;

« Paj Ha TepeHy-HCTpaKHBAHbE TPRKULITAL

« BakHOCT THMA 32 IPOZIYKTHBHOCT Y 110C1Y.
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Kmbyunn nojmosu: SWOT aHanuza, npousBoj, yciyra, lieHa,
ucTpubyLMja, NPOMOLMja, TPIKHLITE, KOHKYPEHLMja

Vnpasmame 1
opranmzaunja

HaBe/le 0COOMHE yCTELIHOT MeHauepa;

N03Haje pa3IHuNTE YTPaBsbauke CTHIOBE;

06jacHH OCHOBE MEHAUMEHTa YCIIyra / IPOU3BO/IHE;

yBuba 3Hauaj nIaHUparsa M 01abupa JbyICKHX pecypea 3a
norpebe opraHn3aumje;

o6jacHy 3Hauaj MHBOPMALIMOHKX TEXHOIONHja 32 CaBPEMEHO
n0C/IOBaMbe.

* MenaumenT dyHkumje (T1aHUpabe, OpraHu30BakbLe, Bohere u
KOHTpOIa);

o MeHaumeHT cTHIIOBH ~(TIPE/ly3eTHHK Kao MeHauep);

« OcHOBHA 3Hatba O YNPaBIbatby W JIMIEPCTBY - IEMOKPATCKH CTHII,
LEHTpaNu30BaH, jiuce dep.... ;

* MeHaymeHT yeiyra Ipou3BO/IHE - yNPaB/batbe MPOU3BOIHM pecypeuma,
YNIpaBIbatbe CHPOBHHAMA H NI0/1YNIPOH3BOMMA, YTIPABIbatbe
NPOM3BOIHHUM NPOLECOM);

« MHdopmaumone TeXHOIorHje Y 10c/IoBatby (NOCIOBHH HH(OPMALMOHH
CHCTEMH, HHTEPHET, HHTPAHET H eKCTPAHET y MOCIIOBakbY , eIEKTPOHCKO
TIOCIIOBAE, EIEKTPOHCKA TPrOBHHA, HT/L.);

Kayunu nojmos:
YCIIyra NpoM3BO/IbE

MEHaUMEHT (YHKLMjE, MEHAUMEHT CTUJIOBH MEHALIMEHT

TIpaBuu okBHp 32
ocnuBame n

n3abepe HajroBOJBHH]Y OPraHH3aLMOHY H MPaBHY (opmy
OpraHM30Barba AENaTHOCTH;
npukynu uudopmaumje koje cy norpeGue 3a ycnewHo soherbe

* 3akoHcKe (hopMe OpraHu3oBaba AENaTHOCTH;
« Hucrutyunje n uHQPacTpyKTypa 3a NOAPLIKY NPELy3eTHHILTBY.

dynkunonncame nmocna;
JeTATHOCTH CaMOCTaJIHO CAYMHH HITH TIOMYHH MOCIOBHY JIOKYMEHTaLHjy Kubyunu nojMoBH: 3akoHcke popme, No/IpIIKa Mpey3eTHULITBY
(CV. nocnoBHa nueva, Mooe, 3amHCHIK, 00pacii...).
M/IaHHPA MPOM3BO/IEY M TPOLIKOBE 3a COMCTBEHH GH3HHC, o CrpykTypa TpouikoBa ((pUKCHH M BapHjaGUIHK TPOIIKOBH) M npar
knacudukyje Tpoikose npeyseha u uspadyHa npar PeHTabUIHOCTH;
peHTabHAHOCTH; « Tlpuxoau u ryGuum;
Exonommja cacrapu Qunaicujexe naseurraje y najjeanocrasiujoj opun | + TIpHKYIAILE NOTPEGHIX NOXTAK Ha TEPEHY M bHX0B NPE3CHTAL]
HoCOBAIA (6unanc crarma, GunaHc ycnexa H TOK roroBuHe npeyseha):; o OCHOBHHM €/IEMEHTH W OPraHH3aLHOHH TLIaH 3a CONICTBEHY GM3HHC HIEjy.

NpUKyNH HHpOpMaLHje NoTpeGHe 3a POU3BOHH H
(MHAHCH]CKH TUTaH M O W3BOPUMA (PHHAHCHPaba;

npeseHTyje onpehenu 1eo niiana npouseo/me/ puHaHCHjcKor
niaxa.

Kbyunu 110jMOBH: TPOLIKOBH, NPHXO/H, FyGHLM, GH3HKC Haeja

Vuennuin npojexr-
npesenTaunja
N0CI0BHOT I1AHA

W3Pa/IH jeIHOCTaBAH MOCIOBHH TUTaH (JI€0 MOCIOBHOT MaHa);
npema YCBOJEHO] MOCTOBHO] HACjH MPE3EHTYje MOCIOBHH MIaH
(21€0) y OKBMPY CBOj€ THMCKE yJIore.

« M3pajia ue/OBMTOT GH3HHC MIaHa 3a CONCTBEHY GH3HHC HIE]y;
o [lpesenTaumja nojenuHauHux / rpynHuX GU3HKC NJIAHOBA M JIMCKYCH]a.

Kbyunn nojmoBu: GusHuc niam,
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4. YIIYTCTBO 3A METOJAUYKO-IUJIAKTHYKO OCTBAPUBAILE ITPOTPAMA

Ha noueTky Teme yueHHKe yNO3HaTH ca LM/LEBUMA M MCXO/IMMA HACTABE — yUekba, MIIAHOM Pajia M HAYMHHMA OLICHHBAbA.

Ilpenopyke 3a peaju3aumjy Hacrage:

TMpenysernnmrso 1 npeaysernnk: Jlatu npumep 106por npe/y3eTHUKa W/WIIH NO3BATH HA jeIaH YaC rocTa -NpeJiy3eTHHKA KOjH GH rOBOPHO YHEHHLIMMA O CBOjJHM HCKYCTBHMA.
PasBnjame u nponena mocIoBHEX Hieja, mapkerunr mian: Kopuctutu onyjy naeja u BolieHe IMCKyCHje 1a Ce yUEHHLIMA MOMOTHE Y KPEaTHBHOM CMHILLbatby OH3HHUC
uzeja u u360py pesiHe 3a Aasbk pajl Ha 1oj. Y UCHUIM Ce IeNe Ha TPYME y KOjUMa OCTajy /10 Kpaja M pajie Ha IeNIOBHMA NOCTIOBHOT MitaHa. ['pyne yueHnka okymbeHe oKo jeaHe
NIOC/IOBHE M/Igje BPIIIC HCTPAKMBAH-E TPKHIITA 10 HACTABHHKOBHM yryTCTBMMA. I'pynie yueHuKa y nocetama Mainm npesty3ehnma MHGOpMHUIITY ce 0 HauMHY NPaBIberba MOy e
W CaMOCTaJIHO NpaBe MOHY/y 3a MpUMep HHXOBOT npe/ty3eha.

Yupasjbame n opranusanuja: oapelen 6poj yacosa nipema u360py HactaBHuKa y HHpOpMaTHIKOM KaGuHeTy. JlaTi yryTCTBa y4eHHLUMMA I/1e W KaKo j1a 10y 10 HEONXOAHHX
undopmanmja. KOpUcTHTH cajToBE 32 NPUKY Mubakbe HHOPMaLHja (WWW.apr.gov.rs, Www.sme.gov.rs; www.mspbg.rs...). [ToceTa couujanium napTHepuma Ha JJOKaTHOM HHBOY
(omurruna, drmjane Hanvonanse cysk6e 3a sanoinbanarse, Pernonaie areHiwje 3a passoj Maux u cpebix npenyseha i i)

VueHHYKH NPOjeKT-NPe3eHTAUHjA NOCIOBHOT N1ana: [103BaTH Ha je/laH Yac rocTa - Npe/ly3eTHHUKa 3a PoLeHy GH3HHC NlaHa. Y NPe3eHTaLMjH KOPHCTHTH CBA PacTIONOKHBA
cpenctsa 3a Busyaninsaunjy. Ilpenopyka je aa ce Tema ,,YueHHUKH NPojeKT-M3paja M NpeseHTalmja nocloBHOr MlaHa“ 3anoune npuinkom oGpahusaisa Teme ,llpouena
NI0CI0BHHUX Meja“. Ha OBaj HaunH NpeiaBay MOXKe /1a HHTETPHLIE YHEHHUKH TIPOJEKT TOKOM Hape/IHKX Tema npesiveTa.

Ouemnpan
BpenHosare 0cTBAPEHOCTH MCXO/1a BPIIMTH KPO3:

Ipaherse ocTBapeHOCTH HCXO/A.
TecroBe 3Hama.
TecToBE NPaKTHUHKX BELITHHA.

Bpoj uacoa no Temama:
o Ilpeayseruuwrso u npeaysertuk (10 wacosa)

« Passujarse u NpoLEHa NOCOBHUX WAcja, MapkeTHur mian (10 uacosa)

« Vnpassmarbe 1 opranmsausja (8 uacosa)

o TIpasny oKBHp 3a OCHUBaIC H (yHKUMOHHCARE enaTHOCTH (10 wacoBa)
« Ekonomuja nocniosara (10 uacosa)

o VueHHuKH NPOjeKT-NpeseHTaluja NocoBHOr niaua (14 yacosa)

OGanun nacrase:
Tpeamer ce peanusyje kpo3 ceaehe obmnke HacTase:
Bezkbe (62 yaca)

Hozena oesbema wa rpyne:
Opiesberbe ce e Ha J1Be IpyTie NPUIMKOM peajiu3aiiuje BesGH.
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NOMYHH PajHH Hajlor
NJIAHMPA Paji M PECypCe Ha OCHOBY PAIHOr HANIOra

oprammsyje pazt M pecypce Ha OCHOBY PaziHOT Halora

BOJIH €BHJICHIIM]Y O MPEY3ETOM anaty, MaTepHjaiy, onpeMu,
ypeljajuma H pe3epBHHM C/IOBHMA W3 CKIAINIITA H CTakbY 3aTHXA
BO/IM CBH/ICHIIM]Y O YTPOLIKY BpeMeHa, MaTepujaiia, onpeme,
ypehaja u pe3epBHUX €/10Ba TOKOM NpoLieca paja

BO/IM €BHICHLIM]Y O CMeTH:aMa/KBapoBHMa

BO/IH €BH/ICHLIM]Y O H3BPIICHUM MOCIOBHMA H PEaH30BaHHM
PAIHMM HAJIO3UMA

KOPHCTH CIpYHy TEPMUHONIONH]Y Y OBOj 061aCTH:

Kopuctn KT 3a Boljerbe cBHX pazinx eBuaeHimja

pasywme 3Hauaj Bohjera pagHuX eBHACHLMja

HaBeJle BPCTE MPOjeKTHO-TEXHHYKE JOKyMeHTaLuje

HaBe/ie 1eN0Be NpojeKTa

oBjacHu yJory JeoBa NpojeKTHe IOKyMEeHTalHje

KOPHCTH CTaHIap/M30BaHe CUMGOIE 3a 03HAUABAME elIEMEHATA Y
CIEKTPUYHUM HHCTaNaljaMa

YUPTa ¥ NOBEKE E/IEMEHTE eIeKTPHUHE HHCTanalmje Kopuiiherem
oarosapajyher coTBepa Ha 1aTOj OCHOBH /W LIPTEKY
yupra/yHece H3MeHe y KOHQUIYpaLmjH eleKTpHUHe

uHcTanaumje kopuiherem oarosapajyher codrsepa Ha natoj
OCHOBH M/WJIH LPTEXKY

Kpenpa HaJIOr 3a TpeGOBalbe ONpeMe/MaTepHjaia IPeMa PasHOM
HAJIOTy M JIaTOM MpeaMepy/mpeapadyHy

KOPHCTH NPOjeKTHY M TEXHHUKY JIOKYMEHTALH]y y paty

onwile nocTynak (ase peanuzaimje npojekTa

objacHu 3Hauaj yckiahuBarba pajioBa ca IpyruM paioBUMa Ha
06jeKTy MpH peau3aliujy npojekTa no (pasama

eJIeKTPUYHHMX MHCTANIaLHja:
- paamu Hasior;
- nanor 3a HabaBKy/TpeBoBarLe MaTepHjata u onpeme;
- eBHIEHLIMja O MPEY3ETHM PECYPCHMA - PEBEPC O 3a/lyKelby ajaTa,
ypehaja, onpeme 1 Matepujana;
- eBHJICHIIMja O CTakby COTCTBEHHX 3aJ1MXa MaTepHjaia H onpeme;
- M3BEITaj 0 06ABIHEHOM PATHOM 3a7aTKy (NOCITY )M H3BPILIEHOM
cepBHCHpatbY
o OcHoBe pajia IporpamMuma 3a paji ca TekcToM  Tabesama (Hnp. MS
Word u Excel win cimuo) 3a notpede nocsia.

o Baskehu cranap/iu, npaBuia u PONKCH y MOCTOBAMA HA H3rPa/IibH
M O/Ip)KaBalby eJIeKTPHUHHX HHCTAlIALM]A

« Bpcre npojeKTHO-TeXHHuKe JI0KYMeHTaLmje (THIOBH NpojeKaTa — o1
MIEJHOT 10 NPOjeKTa H3BEICHOT CTaba/00jeKTa; TeXHHYKa Yy TCTBa:
MHCTANATePCKO M KOPUCHUYKO YHYTCTBO, TEXHUUKA CrielrduKaLuja
MaTepHjana u onpewe, ...)

o JIe710BH NpOjeKTHE 10KyMeHTaLMje (TEKCTYaHH 1 rpauki 10
TIpojeKTa, Mpe/IMep 1 Npe/ipatyH, NOTBP/IE U aTeCTH, .

o I'paduky €0 TeXHHUKE 0Ky MEHTalHje:

- cuMGOIHM 3a 03HAuABAME ElleMEHaTA

- upramwe wema

- UpTake jeIHONONIHE eMe

o TpeGosaibe MaTepujasia 1 onpeme npema fnpeaMepy u rnpeapauyHy 3a

pajny 3ajarak (1ocao) AeUHACAH PaIHUM HATOTOM.

o TekcTyanHu 1eo npojexTa:

- OIIMCH CHCTEMa, HeroBe, yJore CTPYKTYPE H HauWHa pajia; Onue
HauMHa peanu3almje (BPCTa MaTepujana, THI Onpeme, HauMH
MOHTaKe M MOBE3HBatha eleMeHaTa).

« OcHoBe pajia NporpamMmma 3a paji ca TekcToM M Tabesava (Hnp. MS

Word 1 Excel unn cinuno) 3a norpebe nocna.

o OcHose pajia y nporpamy 3a uptawbe (Hnp. AutoCAD-y wiu cinuno)

3a noTpeBe nocsa.

K/byunu nojMoBH: eBHICHUHM]A, IIAHKPAIbE, OPraHU3aLMja, CTaHAapIL,
NpOKe, npojeKar

4. YIIVTCTBO 3A JTUJIAKTHYKO-METOJAYKO OCTBAPUBAILE IIPOIPAMA

Ha npBom uacy ynosHart yueHuKe ca LH/beBUMA H HCXOHMA HACTABe, OIHOCHO Yuerba, MIAHOM Pajia M KPHTEPHjyMOM H HAYHHHMa OLIeHHBAlba, KA0 H HAYMHOM pajia y
pasyHapcKoj yuHOHHIM/KaOUHETY, MOAEH HA FpyTIe H PAcTiOpEIoM peatsaLje HacTane. JIHCKyTyjeTe ca yUeHHIIMA O I5UXOBHM HCKYCTBHMA Ha OBy Temy. [TuTajre ux 1ma
e 3a IbHX NojaM TEXHHUKOT LPTatba a WTa 110jaM NPojeKTHO-TeXHUUKE A0KyYMEHTaLMje; 360T vera je BakHO TEXHHUKO LpTalbe M TEXHHUKA IOKYMEHTaLHja, YeMy CITysKH; 1a
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Mecro peannsauuje nacrase:
Bex6e ce peanusyjy y kabunery / yuuonuuu (1eo BexkGu ce peanusyje y kKaGunety 3a HHPOPMATHKY ).

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLIElbUBAKBE YUEHUKA

@opMaTHBHO OUEHHBAbE, Kao Mojie nipalieba HanpeIoBatha yueHHKa, Ce O/IBHja Ha CBAKOM Yacy M cBaka akTHBHOCT je 106pa NPHIHKa 3a NIPOLIEHy Harllpe/loBakba H /1aBabe
nosparxe uupopmauje. [ocrurnyha yuenuka je moryhe BpeHOBaTH Kpo3: akTHBHOCTH Ha 4acy (Tj. NPOLIECY yuerba); MoCTaB/batbe MHTatba H/WiK 1aBatbe OIroBopa y CKiaty
A KOHTEKCTOM KOjH Ce 0GjallILaBa; MO3MTMBHOM OZIHOCY PEMa_ H3Pa/H 3a1aTaKa, HCTPaKHBAYKHX POjEKATA U C1.; Me3eHTOBatbe caapsKaja; npaherbe NOCTHIHYTOCTH HCX071a,
nomoh ipyrouma u3 ofiesberba y LIHJbY CaBlajaBaka rpauBa u cil. YueHuke Tpeba ocnocobsbaBaTH i 0XpabpHBaTH 1a MPOLEYjy CONCTBEHH HANPEIAK y OCTBAPHBAY
MCXOJ1a, KAO M HATPe/Iak APYTHX YUYeHHKa, y3 oaropapajyhy aprymeHTauujy.

Ha kpajy cBakor uaca Wi akTHBHOCTH HanpaBUTH KPaTKy aHaiu3y J0Ca/ialliber pajia, 00aBe3HO NOXBATMTH YUEHHKA 33 OHO LITO je MOCTHrao M 0GPasiokHTH IITa MOKE W
TpeGa 1a nonpasu u/uin ypaau. IToTpeGHO j& OCMHC/IMTH BHLLE THNIOBA Pa3/IMUMTHX aKTHBHOCTH Ca MPOAYKTHMA Pa3jIMuMTOr HMBOA CIIOKEHOCTH M YTBPIHTH OueKHBAHE
HMCXOJle, A IIPEeMa IUMA H KDUTEPHjyMe BPe/HOBaIbA.

OugermbuBarbe yueHuka ce 0aBHja y ckiay ca lpapuannkom o onemwusamy. [Totpe6Ho je, Ha MOYETKY LIKOICKE FOIMHE, YTBPMTH KPUTEPHjyMe 3a oLieuBatbe (y CKiajy ca
TIpaBHIHHKOM O OLICHBatbY), MPBEHCTREHO 33 CyMATHBHO OLICHHBAFLE H CA HHMA YTIO3HATH yuCHHKE.

CyMATHBHO OUEIHBAILE Ce MOYKE HIBPLIMTH Ha OCHOBY MOATAKA MPHKYILLEHHX (HOPMATHBHHM OLCHHBAIbEM, Pe3yITaTa/petticiba poGIEMCKOr HiH MPOJeKTHOT 3a1aTKa,
YCMEHHX MpoBepa 3Hakba, KOHTPOIHUX M AomalikX 3ajaTaka, TeCTOBa 3Haiba M c/l. Haumh yTBphHMBaiba CyMaTHBHE OLEHE YCKIAIMTH Ca HHAHBHAYATHHM OCOGHHAMA

yuenuka.
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Hasus npeavera: EJIEKTPHYHE WHCTAJIALIMJE U OCBET/BEIE

2. OCTBAPUBAKE OBPA30OBHO-BACIIMTHOI PAJIA — OBJIMLIA U TPAJABLE

Tomuuibu ponn yacosa:

Teopujcka HacTaBa Bexbe

IlpakTHyHa HacTaBa

Hacrasa y 610Ky Vkynuo

v

74 0 0

0 74

2. UMJBEBH YYEIbA:

~ VrosHaBaiLe ca OCHOBHHM NIOJMOBHMA W3 eTCKTPHMIMX HHCTATALA;
~ Vnosnasaibe ca OCHOBHHM NOJMOBHMa H3 0BAGCTH €ACKTPHUHOT OCBETIbeIba;
~ Vnosnasaibe cRojcTaBa H KapakTepHCTHKa ypehaja 1 OMIpeme 3a H3Boleke eACKTpHUHE HHCTATaIMe;

— OCrIOCOBLABANE YHCHHKA 32 IPHMEHY 3ALITHTHKX MEPA Y CAICKTPHUHHM HHCTaTaLMjaMa;

—  OcnocoGbaBatbe yueHHKa 3a NPoyG/bHBAILE 3HaHa H3 001aCTH eIEKTPHUHUX HHCTAALM]A H OCBET/bEHA PAIM Jlajber YCaBPLIABaba;

3. TEME, HCXO/IH, NPENIOPYUYEHU CAJIP’KAJU U KJbYYHH ITOJMOBH CAIKAJA

Paspen: apyrn

Tomnibk ok yacosa: Teopuja 74 yaca

TEMA

HCXOaU
Ilo 3aBpuieTKy TeMe yueHnK he GuTH y cTamby aa:

TNPENOPYYEHHU CA/IPKAJU / KJbYYHU NOJMOBH
CAJIPKAJA

TIponsBoma u mpeHoc
elleKTpHaHE eHepruje

© HaBe/le OCHOBHE H3BOPE EJIEKTPHUHE eHepruje
« ofjacHn HamMeHy MOMONHHX H3BOpA eIEKTPUYHE eHepritje
 HALpTa OCHOBHY CTPYKTYPY NPOM3BO/iH:E, PEHOCA 1

2MCTpUGYLMje eleKTPUUHE eHeprije

 HaBE/Ie OCHOBHE HAMOHCKE HHBOE Y CHCTEMY NPOH3BO/IE

npetioca 1 AHCTPHBYLIHje CAKTpHUIE eHeprHje

M3Bopu enekrprune enepruje. [ToMohHu 3BOpH efleKTpHuHE
eHepruje (u3esi-arperaT, akyMy1aTOPCKH H3BOPH).
Tpom3Bozba, TpaHcopMaltkja, TPeHOC H AUCTPHOY A
erteKTpHUHE eHepruje.

K/LY'HH NIOjMOBH: H3BOPH, I7IABHH W3BOPH, TOMONiHH H3BOPH,
TIPOM3BO/IGA, TPAHC(OPMALLHja, IPEHOC, AUCTPHOYLMja

Bpcre u 1e108u
€IeKTPHIHAX
HHCTATANH]A

 HaBe/ie OCHOBHE NOJIe/Ie eIEKTPHYHE HHCTAlAUHje
* HaLpTa OCHOBHE NPHHLIMIE NPHKIbYUEHba ofjekata Ha

JICTPUBYTHBHY MPEKY

* 0GjacHM HaMEHY MEpHOT MecTa
© HAlPTa OCHOBHH MPUHIIMI MPHKIbYUCHA HHLYCTPUICKHUX W

TIPOM3BOZIHUX NIOTOHA Ha AMCTPHOY THBHY MPEKy

o oBjacHu HamMeHy Pa3BOJHMX OPMaHa M Pa3BOAHMX Tabin
 HaBeJle OCHOBHE HAYMHE PA3BO/A EKTPHUHHX HHCTAlALM]a

Y MHIYCTPHJCKHM H MIPOH3BOJHUM MOTOHMMA

.

TMozena efekTpUHE HHCTANALMjE.

Hanojuu Boxt.

KyhHu npukibyyak, MEpHO MecTo

TIPHKIbYUeHe HHILYCTPHICKHX H NPOH3BOHUX NOrOHA Ha
JMCTPUOY THBHY MPEXKy

Pa3Boztiu opMapu u pasBoie Tabue.

OCHOBHM HauYMH Pa3BO/IA EJIEKTPHUHHX MHCTAIALMjA U
MHJYCTPHjCKHM M MPOU3BOIHHM MOrOHUMA

Kby uHu N0MOBH: 101613, BOC, NPHKIbYUAK, PAZBOSIHM OPMaH,
passo/iia TaGna, pa3sBojL, MEPHO MECTO

EexTponncrananmonn
npuop u matepnjan

© HaBe/Ie MaTepHjaie 3a 3pajly M30JIOBAHHX M HEH30JI0BAHHX

MHCTATAUMOHNX NPOBOJIHMKA M KabiioBa

Marepwujanu 3a W3pajly NPOBOJHHKA U 33 H30NALH]Y.
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NPOTYMauH 03HaKe Ha MHCTAAUHOHHM NPOBOHHIIMMA H
kabnosuma

M3patyHA NIONPEYHU NIPECEK NIPOBOAHHMKA HA OCHOBY
PacIoNIOKHBHX NOjATaKa

M3pauyHa ajl HANOHA HA OCHOBY PACTIONOKHMBHX NOJATAKA
HaBE/Ie OCHOBHM HHCTANIALMONH NIPHGOP

00jaCHH MPHHIMN 3aLITHTE O/ IPEKOMEPHUX CTPYja

00jacHM OCHOBHH HAauYMH Pa3BO/Ia EIEKTPUUHHX MHCTANALM]jA
Ha peraiuma

ojachn HameHy esleMeHaTa 3aTHTHE W CKJIOMHE onpeme y
€/IeKTPHYHMM MHCTATALK]aMa

npenoska cuMGOIE 3ATHTHE H CKIIONHE Onpeme y
CIICKTPHYHMM HHCTATIALM]aMA

HaUpTa cMMGOJIE 3aLITHTHE H CKIIONHE Onpeme y
€JIEKTPUYHUM MHCTAIALH]jaMa

OnUILIE OCHOBHY CTPYKTYPY W HaUMH J€/10Baa 3aLTHTHE 1
CKJIOMHE ONpeMe Y eNeKTPHUHUM HHCTaIalHjaMa

HaBe/le OCHOBHE €/IEMEHTE 3By M CBETIIOCHE CHIHA3alHje

« Heusonoanu 1 13010BaHK NPOBOHKIM. EHepreTcku KaGnoBu.
O3HauaBare MHCTANALMOHUX NPOBO/IHMKA H KabsioBa.

« OGeneraBarbe NPOBOHNKA.

o [lpopauyH nonpeyHor npeceka npoOBOAHMKA.

« [lpopauyH naja Hanona.

« Kabnoscku npuGop. MHcranaumone uesn u npubop. Kanamu u
HUXOB NPHBOP.

o Peraniuu pa3Bojl eIEKTPUUHAX MHCTANALH]A

« 3awTkTa en. MHCTATALM]A O IPEKOMEPHE CTPYje.

« TONLHBH H ayTOMATCKH NIPEKHAAUH(OCHTYPAtH).

Bumerannu penej.

Konrakropu.

Tacrepu.

T'pebenacre ckonke.

3aLITUTHE MOTOpCKE CIOIKE.

« 3awruTHe CKIIONKe AMpepeHLmjaiie cTpyje.

« EneMeHTH CBETIIOCHE M 3ByUHE CHrHATH3aLM]e.

Kbyunn nojmos
npuGop, 3awTHTa

: MaTepHja, oGesiexaparhe, TPOpaUyH, O3HauaBakbe,

3amTaTa ox

0BjacHH JICjCTBO eIEKTPUUHE CTPYje Ha YOBeKa

00jacHH NojaM MHMPEKTHOT W IMPEKTHOT HAMOHa I0/Mpa
HaBe/le OCHOBHE HAYMHE 3ALUTHTE O IMPEKTHOT 10AMPa
HABE/Ie OCHOBHE HAYMHE 3aLUTHTE Ol MHAMPEKTHOT A0/Hpa
o6jachy noTpeby 3a 3aUITHTHAM O/IBajarbeM

o JlejeTBO CTpyje Ha HoBeka, HMIIe/IaHCa HOBeKa.

o TlojaM HHANPEKTHOT M AMPEKTHOT 10/1MPa.

* 3awrHTa 04 AMPEKTHOT 0AMpa.

« 3awTHTa 01 HHAMPEKTHOT AoaMpa (cHeTemu Hanajarba TT, TH, UT
cHcTem).

€JIeKTPHYHOT yAapa  0GjacHn OCHOBHH NPHHLKII 3ALUTHTE YNIOTPEGOM onpeme © 3aUITHTA CICKTPHYHMM O/IBA]aHEM.
xnace 11 « 3aurmura ynorpeGom onpeme knace 1T, nocTasmatseM y u3o10Bate
o 00jacH1 OCHOBHH NPHHLIMM 3ALUTHTE H3jeIHAYABAEM NPOCTOPHjE, H3je/IHaUaBAbEM TIOTEHLMjaNA.
noTenuMjana
Kibyunu nojMoBH: J1gjCTBO CTpYje, MHAHPEKTHH 10U, AMPEKTHH
JIOIUP, 3aIITHTA
» oGjacHu CBpXY rpoMoOpaHCKe HHCTAIaLHje « Capxa rpoMoOpaHcKe HHCTaJIaLHje, MaTepHjasIv 3a M3paty
* HaBeJie MaTepujase 3a u3pajay rpoMobpaHcke HHCTaNALMje rpomoGpaHcKke HHCTaIaLuje
o HABEJIE OCHOBHE e/IeMEHTE YHYTPALIIIbe H CHOJbAlllhe o VHyTpailiiba U criosbatbHa rpoMoGpaHcKa HHCTANALH]A.
Tpomobpancka rpoMoGpaHcke MHCTaNaLHje * Bpcre npuxBaTHUX CHCTEMA, CITYCHH BOJIOBH, MOBE3HBAKLE CITYCHHUX
. « HaBe/ie BPCTE NPHIBATHHX CHCTEMA BOJIOBA €A y3eMIbHBAUEM
HHCTATAUMjA

objachHy HaumH opMHpatba CYCHUX BOJOBA
0Gjachi HauMH NOBE3HBAIbA CITYCHHX BOJIOBA CA NIPHXBATHHM
CHCTEMOM H Y3eMIbaHBayeM

« TIpumepH rpomoGpancke MHCTaTaLM]e HHAYCTPHCKHX OGjeKaTa.

Kibyuun nojMoBH: rpoM, H3pajia, IPUXBATHH CHCTEM, PaHO
CTapToBakbe, NpUMEp
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TIPEMO3HA OCHOBHE EJICMEHTE Ha MPUMEPY TEXHHUKOr
petierba rppoMoGpaHCKe MHCTaNALM]e jeTHOT MH/YCTPHjCKOT
objekta (pon3BoHe xase)

EIeKTPHYHO 0CBET betbe

HaBE/Ie OCHOBHE OCOOHHE CBETIOCTH

HaBE/IC OCHOBHE CBETJIOCHE BEIHUHHE M HHXOBE jeIMHULIE
ofjachu 1ojam cneun(uuHe NOTPOLIE H NPOU3BOIHE
CBETJIOCHOT H3BOPA

06jacHH CBETIIOCHY KAPaKTEePUCTHKY jeIHOT CBETJIOCHOT
u3BOpa

0BjacH! MPUHIMN Pajia OCHOBHHX CBETJIOCHUX M3BOPA
(cHjanuue ca y:KepHUM BIaKHOM, (TyO-LeBH, HATPHjYMOBE,
JKHBUHE, JIEJl CHjalluLE)

HALPTA HAuMH TIOBE3HBAILA Y €/IEKTPHYHO KOJIO OCHOBHHX
CBET/IOCHHX H3BOPA

00jacH! OCHOBHE KapPaKTePUCTHKE CBETHIbKI

HABE/IE OCHOBHE 3aXTEBE 3a KBATUTETOM OCBET/bEHA
MH/YCTPHjCKHX M NPOM3BOJHMX Xasla

© OCHOBHH TOJMOBH O CBETJIOCTH, OCOGHHE CBETIIOCTH;

« DoTOMETpH], OCHOBHE BEJMUHHE.

« Cneudmuna NoTPOLIba M IPOH3BOILA JEAHOT CBETIOCHOT H3BOPA.

« Caemiocha kapakrepuctika. M3opu cetiocTu (cujainua ca
YHKEPHUM BIAKHOM, (hIyO-LIEBH, HATPHjyMOBE, JKHBHHE, e/l
MPUHLKI paja).

« CBeTHIBKE, 3AXTEBH KOj¢ TPEOA /1a CHITYHE, CeHKE, KOHTPACTH,
3acebHBatbe.

« 3aXTeBH 3a OCBET/bEHHEM MHYCTPUJCKHX M NPOM3BOAHUX NIOrOHA U
TNIPOM3BOIHMX Xasia.

Kubyunu nojMoBH: CBETIOCT, 0COGHHE, hoTOMETpHja, jenunuLe,
KapakTepUCTHKA, 3BOPH, 3aXTCBH

4. YIIVTCTBO 3A JUJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npBom uacy ynosHatH yueHHKe ca [IW/beBHMA M HCXO/IMMA HACTABE, OHOCHO yueH:a, MIaHOM Pajia M KPHTEPHjYMOM H HAuMHMMA OLICHHBAa, KA0 1 HAYMHOM pajia y
pauyHapeKoj yUHOHHIM/KaGUHETY, NO/IeNH Ha FPyNe M Pacriope/ioM pealusaliuje HacTase.
JIHCKYTyjeTe Ca yueHHLIMA O HHXOBHM pasMHLLbatbima Ha Teme: LllTa je To eexTpuuna nnctanaumja? To BaLlem MHLLLEIbY, LITa UHHH ¢ICKTPHUHY HHCTATALM]Y Y BALIO]
kyhu/crany? 1a iu nosHajere Heke ejleMeHTe eIeKTPHYHHX HHCTaNalmja y Bawoj kyhu/crany?

O6anuu HAcTaBe: TCOPHjCKa HACTaBa

Mecto peannsanuje HacTaBe:

— TeopHjcKa HaCTaBa ce peausyje y YHHOHHLM HIH Y CTICLHjaIu30BAHOM MyJITHMEIMjATHOM KaGUHETY 3a elIeKTPHUHE HHCTANalM]e

Mpenopyuenn 6poj uacosa 1o Tewama:

—  Tlpou3soarba U NPEHOC eIEKTPHUHE eHeprije;

Teopuja 5 waca;

—  BpcTe 1 1e10BM eNeKTPHUHMX MHCTaNalWja: TeopHja 8 uaca;

—  Enextpouncranaimonn npudop 1 matepujai: Teopuja 30 uaca:
—  3awTHTa Ol €IEKTPUUHOT y1apa: Teopuja 12 uacosa;

— T'pomobpancka uicranauwja: Teopuja 5 uaca;

—  Enekrpuuno ocersbetbe: Teopuja 14 yacosa;
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Tpu u3paau onepaTHBHKX I1aHOBA NOTPeOHO je AeduHHcaTH IMHAMKKY pajia umajyhn y BHLy z1a je yuere, kao U GopMHpaibe CTaBOBA H BPEAHOCTH, KOHTHHYHMPaHH MPoLec
M ]1a je pesyITar je CBUX aKTMBHOCTH Ha yacoBuma. Yacosu Gu TpeGasio 1a Cy peasiu3oBaHH pasiMuTHM METOJICKHM NPHCTYNkMa, kopulhiereM HHopMaLija U3 pasIHuMTHX
W3BOpa, MpeseHToBarbeM BehuM GPoje PeatHuX NpHMepa 1 y3 akTHBHO yuemhe yueHHKa.

HacraBHe cajpskaje je HEONXO/HO PeajiM30BaTH KPO3 MPHUMEpE WITO BHIIE CHTYallMja M3 PEaHOI KOHTEKCTa, KopucTehy caBpeMeHe HacTaBHe metone M cpenctsa. TpeGa
HACTOjaTH Jia YueHHIH Gy1y 0cmocoGiheHH 3a: CaMOCTATHO pPelllaBarbe NMPOGIEMCKHMX CHTYallja; MpOHANnakere, CHCTeMaTH3oBawe W Kopuiiherwe MH(popMaimja u3
PasIMUMTHX M3BOpA (HMp. CTPYUHE JIMTEpAType, HHTEpHETa, Yaconuca, yuGeHHKa, KaTtajiora...): BU3yelHO onakarbe, nopelierwe M yenocrasbarme Besa usmely pasanuntix
caipikaja (HIp. 1oBe3MBabe cajapikaja NPEIMETa ca CBAKOJHEBHUM MCKYCTBOM, Cajpikajuma APYrMX NpeMeTa M Ap.); THMCKM Pajl; CAMOIPOLEHY CONCTBEHOr 3Haiba
HANENIOBAILA; NIPE3EHTALM]Y CBOjUX PAZOBA M IPYHHX NPOjeKaTa H e(HKACHY BH3yesiy, BepOATHY M MHCaHy KOMyHHKALMjy y3, Kaja je TO noTpeGHO u omrosapajyhy
aprymMeHTaujy.

Ipunukom peanm3anmje HacTaBe ctahu BasKHOCT MOITOBAKA CTAHIAP/IA, PABHIIA W MPONKCA y 0BOj 0OIACTH M yKa3aTH Ha Moryhe npoGrieme Koju ce MOTy MOjaBUTH ycren
HEMOLITOBAA H/HAN HENPHAPKABAHA MCTHX.

Hacrasny Temy "ITpon3Boiba M NpeHoC eleKTpHuHe eHeprije” TpeGa o0pauTH Tako Ja YHeHHUH CTEKHy OCHOBHA 3Haiba O MPOM3BOMILH, MECTHMA Ha KOjHMa ce
TIPOU3BOIM H O HAYHHY NIPEHOCA E/IEKTPHYHE EHEPrHje Ha JasbHHY.

Hacrapny Temy "Bpcre M Je0BH €CKTPHUHKX MHCTanaluja" TpeGa oOpaauTH TAKO Jia yYEHHMLM MMajy jacHy MpeIcTaBy O CBMM OCHOBHMM JIEIOBUMA €IEKTPO
MHCTanalkja, 1a MOTY J1a MX youarajy, 3Hajy 3a/1aTKe W MeCTa I/ie Ce MoCTaBbajy.

HacraHy Temy "EZIeKTPOHHCTATALHONH NPHOOP H MaTepHjan" OGPazHTH WTO AeTabHHje, MPUAHKOM 00paje MPOBOJHHKA NMOCCOHY Maktsy MOCBETHTH O3HAYABAMY
MHCTA/IAUMOHMX NPOBOJHHMKA M KabNloBa M Tymaueiby THX o3Haka. [Tope/ MHCTaNaUMOHHX MPOBOJHMKA OMIITE HaMeHe, YUEHHUMMA 1aTH 0BObaH Gpoj mpuMepa o3Haka
MHCTA/IaUHOHMX NPOBOHHKA M Ka0J10BA Y3 AKUEHAT Ha OHE KOjH C& KOPHCTE Y MHLyCTPH]CKHM H IIPOM3BOJHHM TOTOHHMA.

HacrapHy Temy "3aluTHTa /1 €/IEKTPHUHOT Y/lapa" Peali30BaTH TaKo /1a yHEHHLH OBJIajiajy OCHOBHHM 3HaHHMa ca N0CeGHHM OCBPTOM Ha Pa3/IHUMTE CHCTEME 3alUTHTE
H IPHMEHY.

Hacrasuy Temy "I'pomoGpancka nHcTanauuja" o6paautn y3 nomoh upTexka v NpUKasa pasiIMuMTHX pellieka U NoceGHO 0OPaTHTH Makby Ha TEXHHUKY JI0KYMEHTaLH]jy
rpoMOGpaHCKe HHCTaNaLKMje, IPENO3HABALE e/IEMEHATa HA TEXHHUKOM LIPTEKY W TyMauere LpTeska.

Hacrasna Tema "EJIEKTPHUHO OCBET/beHbe" OGPaMTH TAKO /1a YYSHHLH CTEKHY jaCHY CIMKY O CBETJIOCHHM H3BOPHMA, TEXHHYKHM KapakTepHCTHKAaMa, HAuHHY PHMEHe
¥ NIOBE3MBAIbA y E/IGKTPHUHO KOJIO Y3 M0ceGaH OCBPT Ha 3aXTEBE 3a CBETIIO-TEXHHUKHM KapaKTEPHCTHKAMa CBETJIOCHHX H3BOPA M KBATHTETY OCBET/bEHsA Y MHAYCTPHJCKHM
TIOTOHHMA M NIPOM3BOJIHMM Xaslama. MatepHjy yueHHUMMa NPHGIWKHTH y3 10BO/baH Gpoj LpTeska, AMjarpama, KaTajlomKHX M0JaTaka, eCKTPHYHHX 1IEMa NOBE3HBAbA H
onpeme ¢l

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYEHHUKA

DopMaTHBHO OUEH-HBAIbE, ka0 Mo/ie npaherba HaNpe10Baba yueHHKa, Ce O/IBHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je 100pa MpHIIMKa 3a NPOLIEHY HANpeoBakba i 1aBatbe
nospathe ukdopmaumje. [octuriyha yuennka je moryhe BpeiHOBaTH KPO3: aKTHBHOCTH Ha uacy (Tj. NPOLIECY yuera); N0CTaB/bakhe MHTakba H/HIIH 1aBatbe OIroBopa y CKiaty
ca KOHTEKCTOM KOjH Ce 0GjalliibaBa; MOSHTHBHOM OHOCY TIPEMa ONpeMH; H3Pajly 3a1aTaKa, HCTPaxHBAUKHX NPOJEKATA M CIL.; MPE3CHTOBAHE Cafpkaja; TECTOBE NPAKTHUHMX
BElITHHA, Npaherhe MOCTHIHYTOCTH HEXO/Ia, MOMOh IpyroBHMa W3 Oflesberba Y 1IMIbY CaBliajiaBatba rpajiiea U cil. YueHHke TpeGa 0cnocob/baBaTh M OXpaGpHBATH Ja MPOUERYjy
CONCTBEHH HANPEAAK y OCTBApHBAkbY HCXO/1A, KAO M HAMPE/IaK APYTUX YueHHKa, y3 oroBapajyhy aprymeHTauujy.

Ha kpajy CBAKOT 4aca WM AKTHBHOCTH HAIPABUTH KPATKY aHA3y AOCANAILILET Paa, 00ABE3HO MOXBAIMTH YUEHHKA 32 OHO LUTO je MOCTHIA0 1 OOPAIOYKHTH ITa MOKE H
Tpeba a nonpasu W/uK ypaau. I10TpeGHO je OCMHCIIMTH BHLIE THIIOBA PA3IMUMTHX aKTHBHOCTH Ca MPOJAYKTHMA Pa3jMYMTOr HUBOA CJIOKEHOCTH M yTBPAMTH OYEKHBAHE
HCXOJIE, a MIPEMa HHMa H KPHTEPHjyMe BPEIHOBAbA.

OuetuBare yueHHKka ce ofiBHja y cknajy ca IIpaBHIHHKOM 0 onermuBamby. [10TpeGHO je, Ha MOUETKY LIKOJICKE FO/IMHE, YTBPMTH KPHTEPHjyMe 3a OlLek:HBatbe (Y CKIaay ca
TIpaBHIHHKOM O OLICHHBakbY ), TPBCHCTBCHO 32 CYMATHBHO OLICHHBAHE H Ca HHMA YNIO3HATH YUCHHKE.

CyMaTHBHO OUEHHBANE CE MOKE H3BPLIMTH HA OCHOBY NOJIATAKA NPHKYIILEHHX (JOPMATHBHUM OLICHHBAKEM, Pe3y.ITaTa/petiera NpoGIeMCKOr Wik NPOjeKTHOT 3aaTka,
YCMEHHX NPOBEPa 3Hakba, KOHTPOIHHX H JoMaliuX 3a/1aTaka, TecToBa 3Hakba 1 cil. Hauun yTphuBatba cymMaTHBHE OLieHE YCKIAIMTH Ca HHAHBHIYAJIHHM 0COOHHAMA yUEHHKA.
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Hasus npeavera: EJJEKTPUYHE MAIIUHE CA UCTIMITUBAIKLEM

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLM U TPAJAILE

Tomuuimbu Gona yacosa: Teopujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo
111 70 35 0 0 105
I\% 62 31 0 0 93

2. UMJbEBH YYEIbA:

—  YNo3HaBakbe YHCHHKA Ca KOHCTPYKLIMjOM, HAUMHOM Pajia M IJIaBHHM O/UTHKaMa NpOyYaBaHuX C/IEKTPHUHHX MalluHa,
— 0CN0COGBABaIbE YHEHHKA 32 IPABHAHO H Ge306/1HO PYKOBaKe CICKTPHUHHM MalHHaMa,
—  0crnocoGbaBarbe yueHHKa 3a U3Boherbe MOHTaKeE, PHjEMHUX OFJIe/a M IPYTHX MCTIMTHBAKA eISKTPHUHHX MalIHHa,

—  yno3HaBare yueHHKa Ca METOJaMa H NPOTIMCHMA TPeMa KOjUMa Ce MOHTasKa, HCTIMTHBAIbA H OTJIE/IH H3BOJE,

—  ocniocobbaame yueHHKa 1a MOKE Ca PasyMeBameM J1a PaTH HacTaBy APYrHX NPEIMETa y Kojoj ce 3axTeBa opeheHo No3HaBathe eIeKTPHUHUX MalluHa,
—  YNO3HaBame yuCHHKA Ca TeXHHYKMM MEPaMa 3allTHTE NpH Kopuihery eCKTPHYHHX MallHHa,

—  ocnocobsbaBatbe y4eHHKa 3a Npo/lyOIbHBabe 3Hatha M3 00IACTH eIEKTPUYHIX MALIMHA Pajli ajber yCaBpliaBatba

— 0CHOCOBIbABAIbE YHEHUKA 32 MCTPKHBAYKH Pasl

3. TEME, UCXO/I!, IPENIOPYYEHHU CAJIP’KAJU U KJbYUHM IIOJMOBH CAJUKAJA

Paspen: Tpehn

Toauwbn Gona yacosa: Teopuja: 70 uacosa: naGoparopujcke Bexkbe: 35 yacosa

HUCXO01 MPENOPYYEHHU CA/IPKAJH / K/JbYYHU MOJMOBH
TEMA
IMo 3aspuietky Teme yuenuk he Guth y cramy ja: CAZIPIKAJA

HaBesie 3Havaj M YJIOTy TpaHC(OpMATOpa, FeHepaTopa i MOTOpa y « CBpxa Tparc(opMaropa, reHepatopa 1 e1EKTPOMOTOpA

npotiecy mpeobparkaja eneKTpHIHE eHeprije « Marepujani Koju ce mpuverbyjy 3 W3pajty TpascdopmaTopa 1

HaBe/le MaTepHjasie Koju ce KOpHCTE 3a U3paty TpaHchopmaTopa 1 €NIeKTPHUHNX OOPTHHX MalHHa

€/IeKTPHUYHHX OGPTHHX MalHHA © ACHEKTH NPOjeKToBaba eIEKTPHUHKX MalkHa. Eneprercka

Ppa3BpCTa MAlIMKE N0 06:1ACTHMA NPHMEHE eduracHocT

carJie/ia HajBaKHHje acrieKTe MPOjeKToBaba e/IeKTPHYHNX MalliiHa ca | o CaBpeMeHH NPUCTYI CTaHAapAN3ALHjH

Yeony acriekTa noseharba eHepreTcke epUKACHOCTH « BaskHoct n oGesbeherbe kpanuTeT
enexTpmune 0BPaINOKH BAKHOCT KBATHTETHE H3paze TpaHC(hopMaTopa 1
mamune CICKTPHUHHX MallIMHa M HEOMXOHOCT ycariaiagarsa Hauvonasknx | Iipenopyuene naGopatopujcie eade:

CTaH1ap/a Kao Pesy.ITaTa CTpaTelke NoC/I0BHOCTH jeiHe 3eMibe « Vno3uasawe ca 1aGopaTopHjoM, ONPEMOM H CPEAICTBHMA 3a Pajl,
npaBuIa paja y 1aGopaTopHjH 3a eleKTpHYHE MallliHe, Mepe
3auITHTE Ha pazy

Kby IHN NOJMOBH: CBPXa €ACKTPHUHHX MAIINHA, MATEpHaTH,
NPOjEKTOBAtbE, €YUKACHOCT, CTaHAapaAM3aLMja
Tpanchopvatopu HaBE/IC HAMCHY TPAHC(OPMATOpa, MaTepHjaie Koji ce Kophere y « CBpxa, MaTepHjaiu 1 KOHCTpyKUHja TpaHcopmaTopa
HbEroBOj H3PAIH M OCHOBHE KOHCTPYKLIMOHE JienoBe TpaHchopmatopa | e Tpancdopmatopeku cya u npubop. Xnahewe Tpanchopmaropa
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ONHLIE M3TIE/L M CACTABHE IEIOBE TPAHC(OPMATOPCKOT Cy/ia M
npuGopa

oBjachn ocHoBie meTozte Xnahersa TpancopmaTopa

oGjacHu 0CHOBHE NIOZIaTKe Ca HATIHCHE IIOYHLE TpaHCdopMaTopa
objachi NpHHLKN paja TpaHchopmaTopa

JNedpMHHIIE HHTYKOBAHH HAllOH Y HABOjKY M HaBOjy, KO M OZIHOC
npeobparkaja TpaHcdopmaropa

o6jacHu rpaHruHe peskume pajia Tpancdopmaropa (Mpasa Xoa U
KparaK cioj)

0BjachH CKBHBAICHTHY WIEMY PeaHOT TpacOpMaTopa

HaBeJle CTPYKTypy ryGuTaka y TpaHcopmMaTopy M MECTO rie HacTajy
nedunmLe cTeneH nekopuhicra

JIeUHMIIE CTIOJbHY KapaKTEPHCTHKY TpaHcopmaTopa 1 oGjachH
YKYIHY NIPOMEHy HanoHa Ha TpaHcopmaropy

BPLUM H3PaUyHABALA HA TPAHC(OPMATOPUMA Ha OCHOBY
PacnoNokMBHX NoaTaKa

0GjacHu 0CHOBHE KOHCTPYKIIMOHE elleMEHTE TPo(asHix
Tpancopmatopa,

HaBe/le HauHHE HHXOBOT Cpe3aa H 0COGHHE OCHOBHMX Crpera
HaBe/le YCI/I0BE 3a napasiesian paj TpaHcdopmaropa

OMHLIE HAjBAKHH]€ KAPAKTEPHCTHKE U YJIOTY HeKHX NOCeOHUX BpCTa
Tpanchopmatopa

wW3Be/e M3pa3 Koju omoryhaea 1a ce npeaBuM chara
TpaHchopMaTopa Koja ce Moske MoCTHhH JaTHM MarHETHHM KOJIOM
ozpey 6poj HaBojaka M NPecek NPOBOIHHMKA IPUMAPHOT K
CeKyHapHOT HaBoja

06jacHn OCHOBHE OrJie/Ie/MCIIUTHBAbA KOja Ce BPLUE HAa HOBHM HIIH
PEMOHTOBAHUM TpaHC(OpMATOPHMA

Jedmmue Bpete KBaposa, Moryhe y3poke HHXOBOF HacTajarba H 3a
cBaku y3pok oarosapajyhy nonpasky

TIPABHJHO MPOTYMAUH PACTIONOKHBE MIOAATKE Ca HATIHCHE TIOUHLE
‘Tpancopmaropa

H3MepH OTNOPHOCT HaMOTaja jeaHodasHor wiu TpodasHor
Tpanchopmatopa

0/Ipeni ryGHTKE M e/IEMEHTE TOTPEUHE FPaHe CKBUBAICHTHE IEME Ha
OCHOBY OFJIe/1a NPA3HOT X0/a

OZIpe/IM TYGHTKE U e/IeMEHTE AMPEKTHE rPaHe eKBHBAICHTHE LeMe Ha
OCHOBY OFJle/ia KpaTkor crioja

M3BPLIM NPAKTHYHY NPOBEPY O3HAKa Kpajesa TpaHcopmaTopa BpCTy
cnpere Tpancdopmatopa

« Harnucha niouniia. OcHOBHE O/UTHKE TpaHedopmaTopa

o Tlpunumn paga tpancopmaropa. OAHOC CTpyja U HanoHa

o Wnaykosanu Hanou y HaBojky u Hamotajy. Oanoc
Tpanchopmauuje

o Hneannu tpancpopmarop. Ipubimkna cTaaHocT MarHeTHor
(ryKca NpH CTATHOM NPUMAPHOM HANOHY

o Pajnna cBojeTBa TpaHchopmaTopa (PeXKHM pajia Mpu MpasHOM XO1y,
PEKMM Pajia PH KPaTKOM Criojy)

« Peaan TpaHC(OPMATOP, EKBHBAIEHTHA LEMA PEATHOT
Tpancdopmaropa

« T'yGuum cHare y Tpancdopmatopy  cteneH nekopuhersa.

o CnojbHa kapakTepucTHKa Tpancopmaropa. [Ipomena HarnoHa npu
onTtepeherwy

o Ananuza paja jeaHoasHux tpancopmaropa

o Tpodhasin TpaHCOPMATOpH - IM]arpamH CIIpe3arsa u CBOjcTBa
najuethe opuwhenux cnpera

» Ilapanenan pan Tpancdopmaropa. YcioBH 3a mapanesnan pai

« Ilonemaparse Hanowa TpaHchopmaropa

o TloceGHe Bpcre TpaHchopmaTopa (ayTorpaHchopmarop,
TpoHaMOTajHU TpaHcopmarop)

Tpepana Tpanchopmaropa

« M3pas cuare Koja ce Moske nocTHhH ca IaTHM MaTHETHHM KOTOM
Tpancdopmatopa

« OnpebuBarbe Gpoja HaBojaka M Mpeceka MPOBOJAHHKA CEKYHAAPHOT
H PUMAPHOT HaBOja

HMcnurusama Tpancdopmaropa

o Ilpujemua ucnuTHBarma

o HcnuTuarbe MENEKTPUUHE H3IPAKILHBOCTH

o Oryien npasHor xo/1a u Kpatkor cnioja(onpehupabe ryGuraxa,
onpehuBarbe, eeveHaTa eKBHBATEHTHE Wevie)

« OnpelymBarse cTenena nekophersa 110 AHPEKTHO] H HHAHPEKTHO]
MeToIH

« Hcnurusaibe Tpancdopmaropa rocie peMOHTa

« Ksaposu Tpancdopmatopa, y3poLu KBapoBa u BHXOBO OTKJIAHAHE

Ipenopyuene naGoparopujcke Besbe:

« Harnucha niounia enepreTckor Tpancopmatopa, Meperbe
OTIOPHOCTH HaMOTaja jeHopasHor U TpodasHor TpatcdopmarTopa,
onpehuBare XOMONOrHX KpajeBa

o Ornien npasHOr Xo1a eHepreTcKor TpaHchopmatopa

o Ornies KpaTKor croja eHepreTckor TpaHcdopmatopa
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HalpTa KapaKTEPUCTHKY cTeneHa HekopHiihiera i CrosbHy
KapakTepUCTHUKY TPAHC(OPMATOPa Ha OCHOBY W3BE/ICHOT OrJlea
ontepehetsa

OBjacHH U KOjUM YCIIOBIMA TPaHCOPMATOp HMa MaKCHMaaH
crenen uekopuhersa

uspabyje uaejHa pelerba NpojeKTHUX 3ajaTaka Ha oarosapajyhy
Temy

o6pasnosky U360p Teme/neje NPojeKTa/MCTPaKNBakba, LHIb U MIaH
pana;

npuKynH, ofabepe n oGpaan HHpopMaLje peieBaHTHE 3a
HCTpaKHBaIbe, KopHCTehH pasanumTe nocTynke H capemene UKT
anare;

capabyje y rpynu/Tumy

KPHTHUKH NPOLIEHH CONCTBEHH PaJl M Pajl CAPA/IHMKA Y FPYNH/THMY;
M3AjHMPA U pealH3yje NpOjeKaT OroBOPHO ce oHocehu npema
cebH, capaHHLIMa W SKUBOTHO] CPEIMHHU;

o IlpoBepaBarbe 0O3HaKa KpajeBa  CTIPEKHE rpyrne HaMoTaja
Tpodasuux Tpanchopmatopa, oapehuBarbe HIyKOBaHE
€JIEKTPOMOTOPHE CUIE 110 HABOjKY TpodhasHOr TpacopMaTopa

« Orsien onTepehiersa eHepreTckor TpaHcOpMaTopa Mo AMPEKTHO]
MeTO/H (KapakTepuCcTHKa cTeneHa Hekopuuherba, crosbha
KapakTepHCTHKa TpaHchopmaTopa)

Kubyunu mojMoBH: KOHCTPYKLHja, NPUHLIN PajJia, PEKUMHU paia,
TpohasHy TpaHchopMATOp, pepata, HCTIUTHBAbE

YBoa y obprue

HaBe/Ie OCHOBHE /IEJIOBE M BPCTE HHJYKTOPa OGPTHUX €JIeKTPUUHNX
MauHa

HaBe/Ie OCHOBHA MPaBHIA 32 H3BONeIbe BHLLIE(A3HHX HAMOTaja el.
MaumHa

00jacHH MPUHLIAI Pealn3allje jE/IHOT JeAHOCTOJHOT HITH JIBOCIIOJHOM
HamoTa

oBjackm HaumH opMHUPaIa TPO(AZHOT MHAYKTOPA 1 IPUHLAI

o Toztena eieKTPUUHKX OGPTHUX MalIMHA IPEMa BPCTH MHYKTOpa
Tpasua o ussohersy BuLIeGasHx HamoTaja. OCHOBHH NIOJMOBH

Tecann BrweasHu HHITYKTOP

Tec1MHO 0GPTHO MarHETHO Nobe

MHjykoBaHH HaNoHH y HaBOjy jeiHe (ase BuIiedasHOr HaMOTaja.
TMojacHu 1 TETHBHHM HABOjHM CAYMHMIIALL

enekTpuune
- Tecamnor oGpTHOr MArHETHON M0ba Tpenopyuene aBoparopujcke Bewd
objacHH Kako ce opel)yje HHIYKOBaHH HANOH Yy BHIE(DA3HUM « IlpoBepaBame 03HaKa KpajeBa H peocieaa asa TpopazHor
HAMOTajHMa HHIyKTOpa
IPOBEPH HCIPABHOCT O3HAKa KpajeBa TPO(asHOT HaMoTa
nposepu peocien dasa TpodyasHor uHayKTOpa Kubyunu nojmosu: nojesa, suiedasiu Hamotaj, Buiedaziu
HaupTa Hauun u3Boherba TPOGa3HOT jeHOCIOjHOT HamoTa MHJIYKTOP, 0GPHO MarHETHO 10/be, WHYKOBAHH HATIOH
HaupTa Hauun wssohera TpoasHor ABOCTOjHOT HaMOTA
HABEIC CACTABHC AC/IOBE H BPCTE ACHHXPOHHX MallIHHA « HawmcHa acHHXpOHE MaLIMHE, KOHTPYKLU] H BPCTE ACHHXPOHHX
ONMILIE M3IVIEl M HAYMH M3Pajle MArHETHOT KOJla ¥ HaMoTaja cTatopa MalHHa
W poTopa, * MarHerHo KOJIo, HAMOTAjH, KJIM3HH IPCTEHOBH M APHKAYH JUPKH
oBjacku pasnuky y HauuHy u3Boljerba HAMOTaja POTOPA U YJIOrY « ObBenekapatbe THIOBA, KpajeBa HAMOTAjA H TEXHHUKH MOZIALA
A KIH3HHX NPCTEHOBA, HPKH/UeTKHLA ACHHXPOHMX MallMHA
;’;‘l:;‘:::e NpaBITHO 0BENEsKH Kpajee HAMOTAjA CTATOPA HA IPHKIbYUHO] I0uH | o [IPWHIMN pajia aCHHXPOHOT MOTOpA

0GjacHH NPUHLMI Pajia ACHHXPOHOT MOTOPa

H3PaUyHa ancolyTHO KIIH3albe, PENATHBHO KIH3albe H ppeKseHLujy
POTOPCKHX CTPYja Ha OCHOBY PacrioNOKHBHX MOjATaKa

0GjacHH eeMEHTE CKBHBAICHTHE LIEME aCHHXPOHOT MOTOpa

Kiin3arse, y4ecTaHocT y potopy

EKBMBA/ICHTHA LIEMA aCHHXPOHOT MOTOPA H HEHH €/ICMEHTH
TyGuum chare u ctenen ueckopuiuhiera aCHHXPOHOT MOTOpa
Crpyja npasHor xoza

‘TpancopmMaTopeko rnoHaiame aCHHXPOHOT MOTOpa

B
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HaBe/Ie ryOMTKe CHare acCHHXPOHOT MOTOPA, MECTa Ha KOjUMa HacTajy
u cteneH uekopuinhera

oBjackm CIpyjy y HAMOTY CTaTOPa/pOTOpa KaAa MOTOp pajH
neonrepehen

oGjachH TpaHC(HOPMATOPCKO MOHALLIAHE ACHHXPOHO MOTOPA Kaia je
poTop 3aKoueH

H3pauyHa MOMEHT MOTOPA Ha OCHOBY PACIOIOXKHBHX e/leMeHaTa
CKBMBAICHTHE LIEME M KIH3Hha

OBjacHH MEXaHUUKY KAPAKTEPHCTHKY ACHHXPOHOT MOTOPA

0GjacHH Kako ce Merba cMep 0GpTara acHHXPOHOT MOTOpa

06jacHH OCHOBHE METOJIE MyIITarba y Pajl ACHHXPOHHX MOTOPA
oBjachy MeTo/ie poMeHe Gp3uHe 0GpTarba aCHHXPOHOT MOTOPa
HaBE/IC YCJIOBE MO/l KOjHMa HACTAje FeHEPAaTOPCKH PEXKHM aCHHXPOHE
MaumHe

o6jacHn OCHOBHH NpHHLMN paja jeaHodasHor Motopa u JleGnanosy
Teopemy

HaBe/ie Kako ce nokpehe jeaHodasHi acHHXpoHH MOTOP

OIHIIE METO/IE HCTIHTHBAH:A ACHHXPOHHX MallInHA

HaBe/le NPHjeMHe orJie/ie aCHHXPOHOT MOTOpa

nedumie BpeTe KBaposa, Moryhie y3poke HHXOBOI HacTajarba i
HAUMH OTKJIAM-Alba

MPOTYMauH PacrioNokHBe MOATKE Ca HATIHCHE MIOYHLE
JIEMOHCTPHPA HAYMH MEPerba OTMIOPHOCTH HAMOTAja ACHHXPOHOT
MoTopa

JIEMOHCTPHPA HauMH Mepetba OTNOPHOCTH H30J1aLMje HaMoTaja
ACHHXPOHOT MOTOpA

JIeMOHCTPHPA HAUHH Mepepiba Op3uHe oGpTara KOHTAKTHHUM
TAXOMETPOM, U 6€3KOHTAKTHOM METOI0M (CTPOGOCKONOM)

O/Ipen TyGHTKE M e/Ie/IMEHTE NONPEUHE rpaHe CKBHBAICHTHE LieMe
M3 OrJiesia NpasHor Xoaa

ope ryGHTKe H e/leMeHTe IHPEKTHE rPaHe eKBUBAJICHTHE LeMe Ha
OCHOBY CIPOBE/IEHOT OTJIE/Ia KPATKOT Crioja

HALPTa KAPAaKTEPUCTHKY HHYKOBAHE €/IEKTPOMOTOPHE CHIIE Y
HaMOTajuma poTopa y (yHKUMjH Kiu3ama u Gp3une obprara
KJIM3HOKOMYTHOT MOTOPA HA OCHOBY CTIPOBE/ICHOT OTTe/a

HALPTa pajiHe KapaKTepHCTHKE ACHHXPOHO MOTOPA Ha OCHOBY
crniposeieHor orsieaa ontepehierba

JIEMOHCTPHpA HauuH W3BOheIba OrJIes1a aCHHXPOHE MaLLMHE y
IeHepaTOPCKOM PEKHMY paja,

o OOPTHH MOMEHT aCHHXPOHOT MOTOPA M MEXaHHUKa
KapakTepuCTHKa

« TlpomeHa cvepa oGpratba

« IlokpeTarbe aCHHXPOHOT MOTOpA €a KaBE3HUM POTOPOM H pOMeHa
cMepa obpraiba

o OCHOBHM NPHHLIMI MyLITaa y Pl ACHHXPOHOT MOTOpa ca
KJM3HUM NIPCTCHOBHMA

o OCHOBHM NPUHLIMIK NPOMeHe Gp3uHe 0BpTarba ACHHXPOHOT
MoTopa: nomohy poTOpCKUX OTHOPHMKA, ITPOMEHOM Gpoja aposa
11071083, TPOMCHOM YUECTaHOCTH HATIOHA HaNajarka

« ACHHXPOHA MalIHHA Y FCHEPATOPCKOM PEKHMY paja

o Jeanodasun acuHXponu MotopH. JleGnaHoBa Teopema

o Tlokperatbe 1 IpoMeHa cMepa 06pTarba jeIHO(a3HOT ACHHXPOHOT
MoTopa

« VCnuTHBAIbE ACUHXPOHUX MOTOpA

« Meperbe Gpsutie o6pTama. Meperbe kmsama

« Orzien npasHoT XO/1a M KPaTKor crioja

o TlpujeMHH HCTIUTHBAA

« KBapoBH acHHXPOHHX MOTOPA, Y3POLH KBAPOBA H HHXOBO
oTKAaMalbe

Tpenopyuene aadopatopujcke Bexbe
« Harnuca nounia acnixpone mammne. [posepasarse o3naka

Kpajesa 1 pezocena (asa TpopasHOr aCHHXPOHOT MOTOpa

* Mepetbe OTIOPHOCTH HAMOTAja jeAHODa3HHUX M TPOhasHUX
ACHHXPOHHMX MOTOPa. Mepeibe 0TOPHOCTH M30JIaUMje HaMoTa
MehycoGHo M y oaiHOCY Ha Macy

o OrJiest npasHOT X0/1a ACHHXPOHOT MOTOpa

o OrJiest KpaTKOT Croja aCHHXPOHOT MOTOpA

« Mepetse Gp3Hhe 0GPTaIa KOHTAKTHHM H GE3KOHTAKTHHM
MeTo/aMa, Meperbe HHAMKOBAHOT HalloHa y HaMOTajy poTopa
KJIM3HOKOJYTHOT aCHHXPOHOT MOTOPA

o Ornexn onrepelierba aCHHXPOHOT MOTOPA MO AMPEKTHO] METOIH
€/IeKTPHUHOM KOUHHLIOM

o TeHepaTOpCKH PeKHM ACHHXPOHE MallIHHE

o Je/HOGA3HH ACHHXPOHH MOTOp, MEpetbe HaroHa U CTpyja riasHe 1
nomoliHe (ase, KOHCTPYKLIMja BEKTOPCKOT Mjarpama HarnoHa 1
cTpyja MmoTopa

K/byunu nojMoBH: KOCTPYKIIUja, NPUHLMI pajia, Kiu3atse, 0GpTHH
MOMEHT, MEXaHHYKa KapaKTepPUCTHKA, jeIHO(a3Hi ACHHXPOHH MOTOD
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KOHCTPYHIIE BEKTOPCKE /Mjarpame HaroHa H CTpyja rJ1aBHE 1
nomohHe (asze jenHopazHOr aCHHXPOHOT MOTOPA Ha OCHOBY
CrIpoBEIEHOT orie/a

n3paljyje uaejHa peuierba NPojeKTHUX 3ajaTaka Ha oarosapajyhy
Temy

00pasioku H360p Teme/neje NPOjeKTa/MCTPaKHBAA, LIW/b H NIaH
pana;

npuKynu, ofabepe u obpanu uHopmalmje peieBaHTHe 3a
ueTpakuBare, kopucrehn pasinumte noctynke u capemene HKT
anare;

capabyje y rpymnu/Tumy

KPHTHUKH NPOLICHH CONCTBCHH Pl M Pl CAPAZHHKA Y FPYNH/THMY;
JM3ajHMPA M peanusyje MpojekaT OAroBOpHO ce oaHocehn npema
ceOM, capa/IHULIUMA M JKHBOTHO] CPE/IMHH;
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1M CY MMaJTH IPHITHKY /1a KOPHCTE HEKH 00/IMK TEXHHUKE JI0KyMeHTaLmje 10 caja. [TokasaTh MM NpuMep TEXHHUKOT LPTEHKa H TEXHHUKE IOKYMEHTALIM]E H HABECTH HX J1a
CaMOCTATHO 3aKIbYUY]Y O eJICMEHTHMA KOjH j& YMHE.

O6muu nacrase: BexGe

Mecro peannsanuje nacrase: BexGe ce peanusyjy y pauyHapekoj y4HOHHULH/KaOKHHeTY.

Tonena ua rpyne: Ozierbense ce e y 2 rpyne.

Tpenopyuenn 6poj uacosa no Teviama:

- OcHoBe TeXHHUKOT LpTatba 12 yacosa

- TeXHHUKO LpTarbe Ha pauyHapy: 18 uacosa

- TpojekTHo-TeXHUUKa JOKyMeHTaluja: 44 uaca

Tpy u3pasu onepaTHBHUX MAaHOBA MoTpeGHO je neduHucaTH MHAMUKY paja umajyhin y BuLy 1a je yuetbe, Kao u GOopMHpare CTaBOBA M BPEHOCTH, KOHTHHYHPaHH
NpOLIEC H /1a je Pe3yNTar je CBUX aKTHBHOCTH HA YaCOBUMA PEASM30BAHHX PA3THUMTHM METOICKMM MPUCTYNoM, Kopuiuhiekem HHOpPMALMja U3 Pa3TIHUMTHX U3BOPA,
npesenToBanmM Behim Gpoje peanHix mpuMepa H y3 akTHBHO yuewhe yueHHKa.

Jenna BekGa ce pajiv 1Ba CHOjeHA NIKOJICKA YAca ¥ 3a TO Bpeme TpeGano 61 1a Gyie moTnyHo 3aBpiueHa.

HacraBHe cajipskaje je HEOTXO/IHO PeaiH30BaTH KPO3 CHMYJIALH]Y LITO BHILIE CHTYalHja H3 PEATHOT KOHTEKCTa, KophcTehu caBpemeHe HacTaBHe MeToie M cpenieTsa. TpeGa
HACTOjaTH /la yHeHHIH GYIy 0CocOBbEHN 3a: CAMOCTANHO PElliaBakbe MPOOJIEMCKUX CHTYalHja; MPOHAJIAakKeHe, CHCTeMaTH30Babe U Kopuilhetse nudopmanmja uz
PaIUUMTHX H3BOPA (HMP. CTPYUHE JIMTEpaType, MHTEpPHETa, Yaconuca, yuOeHHKa, Kataiora...); BU3yelHo onakatbe, nopeherbe u ycrnocraesbaibe Besa namehy pasiuuauTux
cajipikaja (HIp. OBE3MBAILE CA/IPIKaja NPE/IMETA Ca CBAKOHEBHHM HCKYCTBOM, Ca/IpkajuMa IpYruX NPEIMETa 1 JIP.); THMCKH Pajl; CaMONPOLIEHY CONCTBEHOT 3Hatba 1
Hanpe/IoBaa; Npe3eHTaLMjy CBOJUX PA0BA M TPy IHUX NpOjeKaTa H eHKacHy BU3yelIHy, BepOaIHy H ITHCAHY KOMYHHKALM]Y Y3, Kajia je T0 oTpeGHo u oarosapajyhy
apryMeHTauujy.

Tpuaukom peannsannje nacrase ucTahu BakKHOCT NOWITOBakba 3aKoHa, CTAHAAP/A, NIPABHIIA H NIPOTIKCA y 0BOj 061aCTH H yKa3aTH Ha Moryhe npoGiieme Koju ce Mory
TI0jaBHTH YCIIEL HEMOLITOBAMA H/ WM HENPUAPIKaBatha HCTHX. T107kebHO je HACTaBy peastM3oBaTH Kpos BexKGE y napy. npobiemMcKe Wil NPOjeKTHE 3a/1aTke KOje Cy NOBE3aHe
ca peaHiM KOHTEKCTOM Y KOjHMa yHEHHLH Pajie Ha PasiuuMTHM JIe/IOBHMA 3a/1aTKa, HTPajy Pas/uuMTe yJIore H /1ajy Pellierba y 3aBUCHOCTH OJ1 KOHTEKCTA Y KOME Ce Haslase.
3a peanuzaimjy caapikaja, noTpedHo je 06e30eMTH NPUCTYN TEXHUUKO] I0KYMEHTalMju U ynyTeTeuma (eHr. Installer/User manual) 3a pasnnunte ypehaje u onpemy koja je
npeaMeT yuera. KopucTuTy jelHocTaBHe NpuMepe MpojeKTHO-TEXHHUKE I0KYMEHTaLje puMepe CTpyuHoj ob1acTi. MHeHeTHpaTH Ha pelaBakby npodiema, Kao U Ha
NO3HABatby MPOMHCA, CTAHAPIA H MpaBa H3paje (MOHTAYKE H OCTABbAMa), & He HA O3HABAt,Y HAYHHA pana ypehaja, cHCTEMA YOTIHIITE W/WTH HErOBUX 1€70Ba.

Ca yuenmimma TpeBa AMCKYTOBATH MOryhHM HauMHIMa peasnsaLuje cHeTeMa y MarbiM W/ Behiw 0GJeKTHM, KO H O TPEHIOBHMA Y 0BOj 06AACTH.

3a peanuzaunjy Hactase u3abpati nporpame (COPTBEPCKE NakeTe) KOjH Cy NPUCTYNauHM YUEHHUKY M LUKO/M (BUCOKH CTENEH ayTOMAaTH3allije Nporpama, NpueTynayHa LeHa
JMueHuMpatba 1 ap.), nonyT Hip. MS Word u Excel, MS Visio u AutoCAD u nporpamu ciinuse Hamene 1 Moryhinoctn. OGyky yuenuka 3a kopuiuhierse nzaGpaHor nporpama
0GaBHTH NOCTYNHO, nocehyjylin Bpeme 1 Naxiby CBUM BAKHHM () HKLMjaMa IIPOrpava 1 PeIOC/Iely PalibH.

Creuena 3Hatba Cy BeOMa GMTHA yUEHHLIMMA Y NPAKTHYHOM Pajly M Ja/beM CTPYHYHOM OCMOcobbaBatby.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAIE YUEHUKA

DOpPMATHBHO OlEHHBAME, Kao MoJie/l npahiera HaNPe/IoBaka yUeHHKA, CE O/IBHja Ha CBAKOM Yacy M CBaKa aKTMBHOCT je 106pa MpHMKa 3a MPOLEHY Hanpe/oBatba n
JNaBase nopathe uudopmaije. octurayha yuennka je Moryhe BpeiHOBaTH KPO3: aKTHBHOCTH Ha uacy (Tj. MPOLECY yuekba); MOCTaB/bakbe MUTaka H/WIIH 1aBake OIroBOPa
¥ CKIIajly ca KOHTEKCTOM KOjH ce 00jaliitbaBa; MO3MTHBHOM OIHOCY MpeMa ONpeMH; H3pajly 3aj1aTaka, HCTPOKUBAYKHX MPOjeKaTa U CJl.; PE3CHTOBAbE CaJpikaja; TECTOBE
NPAKTHYHKX BEWITHHA, pahiekbe NOCTHIHYTOCTH CX0Aa, NOMON IPYroBHMA M3 OZIe/bera y LIHJby CaBIia/iaBatba rPajiuBa 1 cil.




image173.png
Paspen: uerspTi

TComuiibu domn yacosa: Teopuja: 62 waca: naGoparopujcke Bexde: 31 uae

TEMA ncxoaa TPENOPYYEHU CAAPKAJH / KJbYYHH IMIOJMOBH
IMo 3aBpuIeTKy Teme y4eHHk hie GUTH y cTamy aa: CAPIKAJA
o HaBeJie HaMeHy, 00J1aCTH PUMEHE H CACTABHE JIE/IOBE MallliHa CBpxa, NPUMEHa M KOHCTPYKIHjA MAlIMHE jeIHOCMEPHE CTpyje
jeanocmephe cTpyje ToGyaa (MHyKTOp), apMatypa (MHAYKT), KOMyTaTOp, Apskay
o oGjacHu (yHKLHjy HAjBKHH]MX KOHCTPYKTHBHHX JIE/IOBA MALIHHE JIMPKH W IHpKe
Jjenuocmephe crpyje Hawmorasaie apmatype. Ilersbacta 1 BanoBuTa n3senba ca
o oGjachu HauwH H3BeAGE HaMOTaja (NETHACTH W BATOBUTH) ynpouheHoM memoM HamoTaja
o 0GjacHu HauMH pazia MaUIMHE jeAHOCMEpHE CTpYje, KopucTehi Kaxo pazm mammna jenocvepe crpyje
ynpouthenn Mozen 1 wemy HjtyKoBaHH HANIOH y apMaTypH, Haunim 10GyhuBarsa, 3pas 3a
© W3BE/IE M3DA3E 32 MH/LYKOBAHH HATIOH Y aPMATYPH H €/IeKTPOMETHETHH ©OOPTHH MOMEHT, OCHOBHE jeIHAYMHE MaLMHE jeHOCMepHe
0GPTHH MOMEHT MallHHe crpyje
* OMHLIE M0jaBy MarHETHE PeaKije HHAYKTa, U iheH IITeTaH YTHUAj Kao Amanusa pajia MalMHE jeIHOCMEPHE CTPYje MPUMEHOM OCHOBHHX
W HauMHE OTKJIatbatba Mocie/uLa Jjennaunua
o 00jacHH nojam M OCHOBHE BPCTE KOMYTallHje Peakuuja apmatype, noc/ie/Mie H HAYMH ETMMUHHCAbA
« HaBeJie Mepe (Cpe/ICTBa) 3a NMOCTH3akbe 106pe KomyTatmje Komyrauuja
* 0GjacHH pajiHe KapaKTepHCTHKE pasMunTO MobyheHnx jeqHocMepHux Bpcre MaumHa jeiHocMepHe crpyje:
MauuHa (He3aBHCHa, Tapaenna, pea) - I'eniepartop ca He3aBHCHOM N0GY10M
Mammne © aHalM3Mpa pajl MalMHA jeIHOCMEpHE CTpYje ca . . - Motop ca HeaBHCHOM NoGy10M
jenuocmepne HC3aBHCHOM/MTAPAICTHOM/PE/IHOM T0GY/I0M Ha OCHOBY jEIHOCTABHH]HX - MoTop ca napasie;HOM noGy10m
cTpyje W3payuyHaBarba . . - Motop ca peatoM noGyom .
cnennjame « Haseze Moryhe HauHHe verbatba Gp3uHE MaHa jeaHocMepHe CTpyje Avainsa pata Mauuia jeanocepie C1pyje ca
enexTpime . oﬁ_!acun CTPYKTYPY H BHJOBE O/pKaBarba MalIMHa jEAHOCMEPHE CTpYje f—le3aBHCHOM/"GpaﬂeﬂHDM/penHOM 10Gy/10M NPUMEHOM OCHOBHUX
N « oGjachu nocTynke u3Bohera NMPUjeMHAX HCIIMTHBAMA MALIMHA Jjennaunua jenHocMepHe MaliMHe-npopayyH!

Jjennocmephe cTpyje (oren crenena Hekopuuherba Mo MPEKTHOj M
MHIMPEKTHOj METO/IH, OTJIE/L 3arpeBama, OrJie/l IHeeKTpHIHE
M3]PIKIbHBOCTH)

o6jacHy HauKH pajia MalMHE jeIHOCMEepHe CTpyje ca

0Ty IPOBOIHHUKHM KOMYTAaTOPOM

06jacHH NPHHILAI Pajia jeAHO(a3HOT PEIHOT KOMYTAaTOPHOT MOTOpa
OMHILIE PEMYI3HOHH MOTOP W HABE/IE HEroBE OCHOBHE KapaKTEPHCTHKE
HaBE/1e OCHOBHE KOHCTPYKUHOHE KapaKTEPHCTHKE CepBOMOTOpa
PaBUIHO NPOTYMAUM 0/1ATKE Ca HATIHCHE II0YHLE MaLIHHE
Jjenunocmepue crpyje,

MEPHHM TOCTYTKOM OJIPE/IH /1a JIH Cy NPHKJbYUHH KPajeBH HAMOTa
jenHocMepHe MaluHe NPaBHITHO O3HAYECHH

MEPHHM MOCTYIKOM OJIpe/ih OTMIOPHOCT HaMOTaja NoGy/ie U apMaType
JIEMOHCTPHPA HCTIMTHBAHE MOTOPA jEIHOCMEPHE CTPYje ¢a HE3ABHCHOM
noGyom rnomohy esiekTpuune kounuie (oapehusaibe crenena
yckopuuhersa u OGpTHOT MOMeT)

(OCHOBHM NPUHLMIK NpoMeHe Gp3uHe 06pTarba MauIHa
jenHocmepHe cTpyje:
- 3 MOTOpE Ca He3aBHCHOM NOGY/IOM, NPEKO HaroHa
apmarype, ciabsberbem nodysie 1 KOMOMHOBaHO
- 3a Pe/IHM MOTOP MPOMEHOM HAINOHA HANajarba u
HIeHTHpabeM oGy ie
OnpskaBatbe MalliMHa jeiHOCMepHE cTpyje. OapiKkaBatse y
eKCroJIoaTaLnjn
Tpujemuu ornean
Maumne jeaHoCMepHe CTpyje ca Moy mpoBOAHKHKHM
KOMYTATOPOM - MPUHLMII Pajia i KOHCTPYKLHja
KOMYTaTOpHE MallIHHE 33 HAW3MCHHUHY CTPY]
- JenHohasHu peHH KOMYTATOPHH MOTOP
- VHUBEP3a/IHU KOMYTATOPHH MOTOPH
Penynsuonn Motop. M3Bpiinmu MoTopu (cepBomMoTOpH)
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JIEMOHCTPHPA HCTIHTHBAH:E MOTOPA JETHOCMEPHE CTPYje ca PeHOM
no0yaom nomohy ejieKTpruHe KO4HHLIE/eeKTPOAMHAMOMETpa
(onpehuBatbe KOpHCHE MEXaHHUKe CHare MOTopa)

n3paljyje uaejHa pelierba MPojeKTHUX 3ajaTaka Ha oarosapajyhy temy
00pasiosku H360p Teme/Hieje NPOjeKTa/MCTPaOKHBAIA, LIW/b H NIaH
pana;

NpuKynH, oflabepe u obpanu uHopmalmje peieBaHTHE 3a
ucTpaxkuBarbe, kopuctehu pasnuunte nocrynke u caspemere KT
anare;

capabyje y rpymnu/Tumy

KPUTHYKH TIPOLICHH CONICTBEHH Pajl M pajl Capaiiuka y rpynu/Tumy;
JM3ajHMPA M peanusyje MpojekaT OAroBOpHO ce oaHocelin npema ceGu,
capa/iHHIIMa ¥ JKHBOTHO] CPE/IMHH;

Ipenopvyuene nadoparopujcke Bexde:

* YnosuaBawe ca 1aGopaTopHjoM, ONPEMOM M CPeICTBUMA 3 pajl,
npasuia pajia y 1aGopaTopHjH 3a eleKTPUUHE MallliHe, Mepe
3aWTHTE Ha pajy

« HarnucHa niioumua jenHocMepHe MalMHe, MpoBepa 03HaKa
TIPHKIbYYHHX CTE3aJbKH, HCTIHTHBAH,E HAMOTA CTATOPA H POTOpA

o Orniet npasHOr X0/1a reHepaTopa jeIHocMepHe cTpyje ca
HE3aBUCHOM 100y 10M

« Orsnien ontepelierba reHepatopa jeaHoCMepHe cTpyje ca
HE3aBHCHOM N0GY10M

» Ornea MOTOpA jeIHOCMEpPHE CTPYje ca HE3aBHCHOM M0BY10M
nomohy enekTpHYHE KouHMIE

o Oruiel MOTOpA jeIHOCMEpPHE CTPYje ca peiHoM nobyaoM nomohy
€/IeKTPHUHE KOYHHLIE/€/ICKTPOIMHAMOMETpa

Kbyunn nojMoBm: KOHCTpYKLHa, NPUHLIAM PAta, KOMyTaLMja,
Hauni noGyhuBarwa, onpasarbe

Cunxpone
vamune

OMHILIE CKIIOM M CACTABHE J1eI0BE CHHXPOHHX MallHHa
ONHLIE OCHOBHE KOHCTPYKUHOHE OJUTHKE TypGoreHeparopa u
XHApOreHepatopa

©0GjacHH NPHHIKN Pajia CHHXPOHOT FeHepaTopa/MoTopa

ONHLIE /IE/IOBALE MATHETHHX HATOHA MHYKTOPA H HHyKTa y
wehyrsoskhy cHHXpoHe MauHe,

HALPTa BEKTOPCKE JMjarpaMe CHHXPOHE MalHHe

HaBe/Ie BPCTE MarHeTHHX (TyKCeBa Koj HACTajy y MATHETHOM KOy
CHHXPOHE MalIMHE

©objacHh MarkeTHy peakiiujy HHYKTa y3 YNOpPE/IHH Nperie/ heHor
YTHUja Ha paji CHHXPOHE MallIHHE NP PasIHUMTHM BpCTaMa
onrepelieisa (AKTHBHO, HHYKTHBHO, KATIALMTHBHO U MELIOBHTO)
HABe/le HAToHe HHYKOBAHE y CTaTopy,

Haupta ynpowhenH BEKTOPCKH Mjarpam HanoHa CHHXPOHE MallMHE
M3BE/Ie NPHOIMKAH M3Da3 32 MOMEHT IEKTPOMArHETHHX CHla H3viehy
POTOpA H CTATOPA CHHXPOHE MallIMHE

00jacHH yc/I0B CTaTHYKe CTAGHIHOCTH CHCTeMa Ha YTaoHOj
KapaKTePHCTHLIM CHHXPOHE MaLlIMHE

AHAH3MPA Pajl CHHXPOHE MALIMHE KPO3 jeAHOCTABHH]a H3padyHaBarba
HABE/IC OCHOBHE KAPAKTEPHCTHKE CHHXPOHOT FeHepaTopa

06jacHH eHepreTckh GHIaHC CHHXPOHE MallMHe W HaukH oapehuBarba
creneHa uckopuhera

HaBe/ie YC/I0Be Mapae/Hor pajia CHHXPOHUX reHepatopa

« CBpxa, pUMEHa M KOHCTPYKLHja CHHXPOHHX MallHHa
« OcoBeHocTH KOHCTPyKLMje MaluuHa Behux cHara:
- MainHe ca nyHuM HHIYKTOPOM (TypGoreHepaTopm)
- Mailinte ca MCTaKHYTHM NOJIOBUMA (XHAPOTEHEPaToOpH)
o OCHOBHE OJUTHKE CHHXPOHHX MallinHa
o Hauunu paja cCHHXpPOHOT reneparopa/mMmoTopa
o MareTHH HarloH HHYKTOPA H HHAYKTA H HHXOB BEKTOPCKH
nwjarpam. Bektopeku aujarpam cTpyja
o MarHeTHH (uIyKceBH CHHXPOHE MallliHe
« MarHeTha peakiuja HHIlyKTa ipH pasHuM BpcTama onepehersa
o Wnpykosauu nanonu y craropy. Ynpouhenn BeKTopeku
Jmjarpam Hanosa
o Enexrpomarneriu moment. CTaiuka craGuiHoct, yraona
KapaKTePHUCTHKA CHHXPOHOI FHEPaTopa ca yHHM
(UMAMHAPHYHHUM) POTOPOM
o AHajn3a paja CHHXpOHE MalliMHe
« KapakTepucTiike CHHXPOHOT reHepaTopa:
- KapakTepucruka KpaTkor crioja
- CriosmHa KapaKkTepHCTHKa
- Kapakrepucruka nobyne
 Ilpernen ryburaka u crenen uekopuiherba cHare
o Tlapanesnan paji CHHXPOHHX reHepaTopa. YC/I0BH napasesHor
paza
« Pacnionena onrepehersa npu napasensom paay
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o6jacku pacriojiesty akTHBHOT ontepeherba Ha renepatope y
napasesnsom paay nomohy ynpouheHor aujarpama HaroHa u cHara
M3710kH 106pa CBOJCTBA M HEJIOCTATKE CHHXPOHHUX MOTOPA H YKPaTKO
06jacHH HauHHeE MyIITaka MOTOPA Y Pajl

ONHLIE KOHCTPYKLH]Y CHHXPOHHX MOTOPA Ca CTA/IHUM MarHeTuma,
HUXOBE 0COGEHOCTH,

06jacH NPUHLMM pajia (Y3 NPUHLMICKY IEMY) H HAUMHE YTPaB/bakba
KOpauHHUM MOTOpHMA (YHHIIONApHH/GHIIONapHH)

o6jacHu MeTo/ie 100Hjarba KapaKTePUCTUKA CHHXPOHUX MALIMHA
AHAJM3KPA KAPAKTEPHCTHKE

MIPABHJHO MPOTYMAuH MOJATKE Ca HATMHCHE MIOUHLEC CHHXPOHE
MaumHe,

M3MEPH OTNOPHOCT H30AlMje CHHXPOHE MallIMHE

M3MEPH OTNIOPHOCT HAMOTAja CHHXPOHE MaLlMHE

JIeMOHCTpHpa 100M]jarbe yjla3He U CHIIA3He rPaHe KapaKTepHCTHKE
Pa3HOT XOj1a CHHXPOHOT FeHepaTopa

JIEMOHCTPHPA J106Hjabe OCHOBHE KapaKTePHCTHKE KPaTKOT Crioja
CHHXPOHOT FeHepaTopa NpH TPo(hasHOM KPaTKOM Criojy
JIeMOHCTPHPA JI06Mjakbe CTIOJbHE KAPAKTEPHCTHKE CHHXPOHOT
reHepaTopa NpH pasinuuTHm ontepehersuva

JIeMOHCTpHpa 100Hjarbe KapakTepHcTHKe o0y e (perysaimje)
CHHXPOHOF TeHepaTopa NpH pasiHaHTHM onTepeherbuma

©o6jacHH npoliec CHHXPOHH3ALMje /BA CHHXPOHA FeHepaTopa npH
akTHBHOM onepehetby (HajpocTHj cyuaj) movohy
CHHXPOHHM3aLMOHHX CHjaHLA

wuspabjyje niejHa pelerba NpojeKTHUX 3a1ataka Ha oarosapajyhy Temy
06pazioku u300p Teme/neje NPojeKTa/MCTPaKMBaKba, LIHIb H IIaH
pana;

npukynu, onabepe u oGpanu uHGopmalmje peseBaHTHE 3a
weTpaKmBate, Kopuctehn pasanunTe noctynke u caspevene MKT
anare;

capabjyje y rpymnu/Tumy

KPUTHYKH MPOLICHH CONCTBEHH Pajl U pajl CapaHiKa y rpynu/Tumy:
AM3AjHMPA H peau3yje NPOjeKaT OArOBOPHO ce oaHoCeNH mpema cebH,
CapaJHULIAMA U JKHBOTHO] CPE/INHH

CHHXPOHH MOTOPH - CBOJCTBA H MOKPETathe
Motop# ca CTaTHUM MarHeTHMa
Kopausu MOTOpH - IPHHLIKN pajia v yNpaBIbarbe
(yHHnonapHm/Guonaphu)
Hcnuupatbe CHHXPOHHX MallIHHA:
- JloGujarbe KapaKTepUCTHKA NPa3HOT XO/a H KPaTKOr Crioja
- Jlobujarbe criojbHe KapaKTepHCTHKE H KapaKTepHCTHKE
nobyne

Ipenopyuene 1aGoparopujcke Bexbe:

« Harnucha nioumua CHHXpOHe MalkKe, NpoBepa Croja HaMoTaja
CTaTOpa, HCITHTHBAKSE OTIIOPHOCTH H30JIALHM]E, MEPEHHE
OTNOPHOCTH HAMOTAja CHHXPOHE MaUlIHHE

JloGujarbe KapakTepHCTHKE MPA3HOT X0/la CHHXPOHOT FeHepaTopa
JloGujare KapaKTEpUCTHKE KpATKOT Crioja

JloGujatbe crosbiie KapaKTEPUCTHKE CHHXPOHOT FeHepaTopa
JloGujatbe KapaKTepHCTHKE MOGY/1e CHHXPOHOT reHepaTopa
Ornen napasenHor pajia CHHXPOHHX reHepaTopa

Kbyunu nojMoBH: KOHCTPYKLMjA, IPUHLIAI Pajia, KAPAKTEPHCTHKE,
HCIUTHBaIbE

4. YIIYTCTBO 3A TUJIAKTHYKO-METOJAUYKO OCTBAPUBAILE ITPOI'PAMA

Tpehu paspex

Ha npBom yacy ynosHatv yueHHKe ca LM/bEBHMA W HCXOJHMMA HACTaBe, OJHOCHO y4erba, IIAHOM paja U KPUTepHjyMOM M HAYMHWMA OLIeHbHBalba, KA0 M HAYMHOM paja y
pauyHapcKOj yUHOHHLI/KaOHHETY, MO/Ie/TH Ha rPyTie W Pacriope/ioM peain3aliije HacTaBe.
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JluckyTyjeTe ca yueHHLIMMa O IHXOBHM pasmulusbatbiMa Ha Teme: LlTa je To enexrpuuna mamnna? Konuky je 3nauaj npuMeHe eleKTPHYHHX MAlIHHA Y CBAKOJAHEBHOM
skuBoty? Jla v nosuajete kox kyhe Hekn ypehaj koju y ceGu MMa HEKy eIeKTpuUHy MauuHy?

OGanun nacrase: TeopHja u naGopatopujcke BekGe

Mecto peannsanuje HacTaBe:

— Teopujcka HacTaBa ce peasyje y yUHOHULW/CIIEUM]a30BAHOM MY/ITHMEAH]AHOM KaGHHETY
— JlaGoparopujcke BexGe ce peanusyjy y JaGopaTopHjH 3a eleKTpHUYHE MallnHe

IIpenopyyenn 6poj uacosa mo Temama:
—  YBoay enieKTpHUHE MallKKe: TeopHja 5 uacosa; naGopatopujcke Bexbe: 3 uaca;
—  Tpancopmatopm: Teopuja: 27 uacosa; naGopatopujcke BexkGe: 14 uacosa;
—  YBoay o6prHe enekTpuue MauwmHe: Teopuja: 10 uacosa; naGoparopujcke Bexbe: 2 yaca;
ACHHXpOHE MallnHe: TeopHja: 28 yaca; aGopatopujcke Bexbe: 16 yacosa;

[pu n3pajy omepaTHBHMX IIAHOBA NOTPEGHO je AeuHuCaTH IMHAMUKY paja umajyhu y Buy /1a je yuerbe, kao U (JopMuparbe CTaBOBA H BPEHOCTH, KOHTHHYHPAHH NIPOLeC
W /12 je Pe3yITaT je CBHX aKTHBHOCTH HA YACOBHMA PEATH3OBAHHX PABHUNTHM METO/CKHM MPHCTYTIOM, KopHiherbeM HH(OPMALIMja H3 PAsTHUHTHX H3BOP, MPE3CHTOBAHNM
Behinm Gpoje peasHuX NpuMepa u y3 akTHBHO yueinhe yueHuka.

Hacraphe caapikaje je HEONXOHO PEAIH30BATH KPO3 NPUMEPE LITO BHLUE CHTYalMja W3 PeallHor KOHTEKCTa, KopucTehn caspemene HactapHe mMeToje M cpeictsa. TpeGa
HACTOjaTH Ja yueHHUH Gyay OCnocoG/beHH 3a: CaMOCTAIHO PellaBaibe NMPoGIEMCKMX CHTYalWja; NMpOHANaKere, CHCTeMaTH3oBame W Kopuuiherme HHpopMaumja H3
PasIMUMTHX M3BOpPA (HMp. CTPYUHE JIUTEPAType, HHTEPHETA, Yaconuca, yUGeHHKa, KaTanora...); BU3yelHo onakatbe, nopeliere U ycrnocTap/bame Besa u3mely pasnuuntix
canpikaja (HNp. NOBE3MBakE Caipykaja MPe/METa Ca CBAKOJHEBHUM HCKYCTBOM, CalipykajuMa pYrUX NpeaMeTa W Ap.): THMCKH Pajl: CaMONpPOLEHY CONCTBEHOT 3Haba M
HaNPE/IOBaMa; NPEe3CHTALM]Y CBOJUX PAZOBA M TPYNHUX NPOjeKaTa H eMKacHy BU3yeHY, BEPOATHY H NMCaHy KOMYHHKAUMly Y3, Kaia je TO NoTpeGHo  oarosapajyhy
apryMeHTaLmjy.

Tpunnkom peanmsanmje nacraBe etahn BasKHOCT MOMITOBAA CTAHAAP/A, PABHIIA U MPONKCA y 0BOj 00/IACTH M yKa3aTH Ha Moryhe npoGrieme Koju ce MOTy MojaBHTH ycrea
HETIOWTOBAbA /M HETIpHpkKkaBatba MCTHX. [ToKesbHO je HacTaBy pean3oBaTH Kpo3 BekGe y napy, npoGieMcke Wi NPOjeKTHE 3aaTke Koje Cy NoBe3aHe ca PeaiHuM
KOHTEKCTOM Y KOjHMa yUEHHIM PAjie Ha PasIHuHTHM JIC/IOBUMA 3a/1aTKa, HIPajy pasiMuMTe yIOre H /1ajy pellickha Y 3aBHCHOCTH 0/l KOHTEKCTa Y KOMe e Hanase.

V nouerky TpeGa uctahu mMecto u ynory Tpancdopmaropa y npeHocy u aMcTpubyuuju enektpuune eHepruje. Konetpykuujy tpanchopmatopa objacuti Ha Gasu npukasa
Mozena Tpatcopmatopa. Onpemy TpatcopmaTopa 0GpaIHTH ONUCHO ¢a OCBPTOM Ha YIIOTY NOjeAUHHX Jel0Ba (KyhHLLITE, KOH3EPBATOP, IPOBOAHM HIONATOP, KOHTPOIHU H
sawrrurhn ypehaju).

3a NPUHLKI pajia KOPHCTHTH MOZE Tpancdopmaropa uiu jow Gosbe Tparcdopmarop y naboparopuju. U3BecTH jennoctaBan 0Gpasall 0HOCA CTPYja H HAMOHA 32 HHYKOBaHH
HaroH 10 HaBOjKy W HaBojy. JlaTh camo koHaune dopmysne Ge3 ussoherwa Kao M oaHOC TpaHcdopmaije y3 objamere obpasaia. Pax ontepeheHor TpaHchopmaropa
nocmaTpatH M3mely JIBa rpaHHUHa peKHMa paja: IPasHOT X0/1a i KPaTKor crioja. EKBMBAICHTHY LIEMY JIaTH IMPEKTHO y3 00jallilerhe Moje/IMHHX efleMeHara ca ieve. [Tpasan
X071 0GjacHUTH Ha peanHoM jeaHodasHom Tpancdopmaropy. OGjackuti ryGutke y reoxhy. OGjacHUTH HCIUTHH KpaTak croj, ryGuTke y Gakpy M peslaTHBHM HaroH KpaTkor
CI10ja 1 HAMIACHTH 1HeroB 3Havaj 3a napasenan paa Tpancopmaropa. Pax onrepehenor Tpanc)opMaTopa 0GjACHHTH Ca EHEPIeTCKOr ACHeKTa.

Tpodashe TparcopmaTope noueTH ca OGjaliIHebeM MarHeTHHX CHCTEMa Tj. 1a ce TPo(asHH TpancopmaTop Mosike w3BeCTH nomohy TpH jeaHo(pa3Ha o/BojeHa MarHeTHa Kosia
nin nomohy jexror TpogasHor mMarHeTHOr kosa. Ha wemama oGjacHHTH HaunHe criajama TPOasHHX HAMOTA y 3BE3Ay W TPOYrao. Y3 oGjautberse rpyne croja KOpHCTHTH
Moiesl caTa H 0GjaCHHTH caThH 6poj M iheroB 3Hauaj. [lapanenan pax 0GjacHHTH y3 IMIAKTHUKY WMy HIH LPTEXK, Y3 HCTHLAMbE YCIOBA 3 MCTIPaBaH pajl. YKPaTKo 0GjacHHTH
HavieHy M HauMH pajia ayToTpaHc(opMaTopa, TPOHaMOTajHOT TpaHcopmMaTopa H TpaHc(hopMaTopa 3a 3aBapHBarhe.

OGjacHuTH Koju ¢y nojaun norpebHu 3a npepay Tpatcopmaropa. Ussectn upas 3a cHary koja ce Moske noctuhu oapehernm mareraum konom. Jatu dopmysie 3a 6poj
HABOjaKa W MOMNPEYHH NPeceK NPOBOAHMKA NpuMapa u cekynaapa. Ha yacoBuma Teopujcke HacTaBe ypaauTH jeJHOCTaBHU]e 3ajaTKe W rpaduuke npumepe BesaHe 3a oGpahene
HACTaBHE jeMHULE.
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OGjacH1TH Kajia ce BPLIM HCIUTHBAbE TpaHC(OPMATOPa M KOjH CY OCHOBHH OFJIE/IH KOjH ce M3BO/Ie Y J1aGopaTopHji KOHCTPYKTOpa. 3a CBaKH 0J1 OIJIe/Ia/HCTIMTHBAIbA YKPATKO
objacnuTu noctynak uzsohera, yciose koju Tpeba a Gy1y 3a10BObEHH H JI03BO/bEHE TONEpaHLMje 3a npujem Tpancdopmaropa. Jlatu npersea (no moryhersy, Tabenapto)
najuewhux KBapOBa/CMETILM y paty TpaHedopMaTopa, 3a craky KkBap, Hajucuihe yY3POKe H HAUHHE IHXOBOT OTKTatbatba/MONpaBKe.
OGjacHHTH 1eN0Be OGPTHE CIICKTPHUHE MAIIMHE H YJIOTY CACKTPHUHOT M MAarHETHOr KoAia. M3BpUIMTH NOJIey MalinHa peMa BpCTH HHIYKTOpa, 0GpatHTH NOjeHHe BpeTe
MHJIYKTOPA W OCHOBHE MOjMOBE 0 jeiHo(pasHuMu 1 Tpodasinum HamoTima. Haupraty jenHocrauuje TpodasHe Hamote. TecinHO 0GPTHO MarHETHO Mosbe 0GjaCHUTH rpaduukn
u kopuwherbem npesextaudja (no moryhersy, ca anumauujom oGprHor nosba). Jlatn koHaue GopmyJie 3a MHAYKOBAHE €JIEKTPOMOTOPHE CHJle Y HABOJUMA HHAYKTOpa W
uuaykra. OGjacHuTH pasinky u3mehy nojacHor M TeTUBHOT HaBOjHOT caunHKoLa. OnMcaTH Kako ce BpluM Xiiahjere MOTOpa M reHepaTopa (KOPUCTHTH Npe3eHTaLKje) U Ha ell.
MalMHaMa y TaGopaTopHiH NoKasaTH.
KoHCTpyKujy aCHHXPOHHX MOTOPA OGJACHHTH HA MOACITY PACKIIONLCHOT ACHHXPOHOT MOTOPA /12 y\eHHIM Bjte cBaky 1¢0. HasecTu Matepujanc o1 kojux ce apabyjy cratop,
POTOP M HXOBH HaMOTH. I1py 0Gpau poTopa 0GjaCHHTH KaBE3HH W HAMOTAHH POTOP M MOKA3aTH 00a MOJIENA 1a YUEHHIIM youe pasiuky. JlaTn Nprukas HOMHHATHHX BETHYHHA
Koje ce Hala3e Ha HATUCHOj niounty. TIpuHuMn pata objacHnTH (uskkanHo Ge3 oGpasaua. OGjacHATH 1WITa je Kiu3akbe, 1aTH 00pasall M HABECTH 3HaYaj OBOT NMapaMerpa 3a
acunxponu Motop. OGjachuTy Besy usmel)y onrepeheiba MoTOpa Ha BpaTHIIy, KiH3aiba H CTpyja y potopy. OGpaanTH nywTaise y pa CKIONKOM 3B€34a-Tpoyrao 1 nomohy
POTOPCKOr OTHOPHHKA. ONHMCaTH KOHCTPYKLM]Y jeIHOGa3HOr aCHHXPOHOI MOTOPA H KeroBe CJIMYHOCTH M pasjiuke ca Tpodasnnm. Ipu o6paau ryburaka y acHHXpOHOM MOTOPY
PasaBOjUTH IyOHTKE MO Y3pOLMMA M JIOKALMjH Ha MarHeTHe, eIEKTPHUHE M MEeXaHHUKe U JaTH AeGuunuMjy ctenena nekopuihiera MotTopa. OGjacHuTH perynanujy 6p3uue
TIpOMEHOM Bpoja Mapy MArHETHHX N07I0BA M (pekBeHTHIMa perynaTopou. [loceBHy maskiy 0BPATHTH Ha pari aCHHXPOHOT MOTOpA Y FeHEPAaTOPCKOM PEskkMy pajia. KopHeTHTH
CcIIMKe, Leme, Npe3eHTalMje U aruieTe 3a 0Gjalliberbe KOHCTPYKLMje H MPUHIIMNA pajia.
'z roa je To Moryhe M3n103KkeHy TeOpH]jy pa3paMTH Kpo3 KpaTke pauyHCKe npuMepe.
OGjacHHTH Kaj1a Ce H KaKO BPLIH HCIIUTHBAILE aCHHXPOHHX MOTOPA H KOjH Cy OCHOBHH OFJIe/IH. 3a CBAKH OJ1 OTJIE/la YKPATKO 00jaCHHTH NOCTynak u3soberba, ycioBe Koju Tpeba
71a Gy/ly 3a/10BOJbEHH H 103BOJbEHE TOJIEPAHLIM]E 32 NIPHjEM aCHHXPOHHX MoTopa. [latu nperie (no moryheTsy, TaGenapHo) Hajuewhux KBapoBa aCHHXPOHHX MOTOPA, 3a CBAKH
kBap, Hajueinhie y3poke U HauHHE HXOBOT OTKJIathatba/TIONpaBKe.
Beskbe no moryhHOCTH OpraHu3oBaTH TaKo 1a CBH YYEHHLM y IpynH pajie jeiHy BexOy MM y LMKIycHMa 10 Tpu BexOe. BexGe ce pane 1Ba cniojena yaca; 3a 0Bo Bpeme Tpeba
YpaauTH Mepersa M nzseiTaj. OuerHBarbe BOKOM peain3oBaTh M KO3 NPOBEPY MPAKTHUHWX 3Hatba M BELITHHA, T3B. 0a0paHa BexGu. [lopen yoGuuajeHnx Mepa 3awmure
(nowrroBarbe NpaBHia noHalamwa y 1aboparopuju, 3a6pane yksbyuuparba 6e3 npersiesa UT...) CTPOro BOAHTH padyHa o Mepama Ge30e/IHOCTH 3alTHTe M 3/1paBJba Ha pajy.
Ilpenopyuene npojexTie akTHBHOCTH*: Y TOKY LIKOJICKE FOIMHE OPraHH30BATH ABA NPOJEKTHA 3ANATIA, 110 j/IaH y PBOM H APYTOM nomyrouuTy. [pHIHKOM nianHpaisa
TIPOjeKTHHX 3a/laTaKa BOAHTH pauyHa o creehem:

—  YUEHHKE NOJIC/HTH Y Mare THMOBE;

— Yy jetHOM TUMY je 210 4 yueHHKa;

—  (opmmpary oxrosapajyhu Gpoj Tema NpojeKTHIX 3a1aTAKA HACPAM Gpoja THMOBA;

— OpraHM30BATH HCTPAKMBAUKH Pasl YHEHHKA HA TeMy MPOJEKTHOT 3a71aTaka, a PeMa MPEropyKama 3a peaH3aliujy HanpeaHHX TeXHHKA yuerba i IPOjeKTHe HaCTaBe;

—  yUeHHIMMa JaTH J10BOJBHO BpeMeHa 1a 00pajie TeMy NPOjeKTHOT 3a]aTKa, YKOJIHKO je To Moryhe mpojeKTHHM 3a1aTkoM 00yXBaTHTH H caapikaje ca

1aGOPaTOPH]CKHX BEKOH, OJIHOCHO, HACTOJaTH MAKCHMATHO YCTIOCTABUTH KOPE/alujy H3meljy TeopHjckor W MpakTHYHOT fesia mpesiMeTa;
— y OTepaTHBHOM TIaHy pajia NpeaBHIeTH oroBapajyhu Gpoj yacoBa 3a MPe3eHTOBakbE MPOjEKTHHX 3a71aTaKa, MPUMEHOM CABPEMEHHX METO/Ia HATPEHOT yuera i
MyJATHMEMjaTHe onpeme:

*[IporpaMoM npeJMeTa npernopyyeHo je Aa NpojeKTHH 3a1aud Oy/1y y Be3n ca TeMama (TpancgopMaTopu, aCHHXPOHE MAIIHHE), A/TH HACTABHHK MOJKE Y Capaiibh
ca yueHHUHMa H3aGpaTH 1 HeKe JIpyre Teme Koje Cy Y BE3H ca LMBeBHMA NPeaMeTa

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbMBAIE YUEHUKA

DopMaTHBHO OUCHHBAKbE, Kao Mojie npaherba HaNpe10Baba yueHHKa, Ce O/IBHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je 100pa NpHIIMKa 3a MPOLEHY HAlpe/oBakba U 1aBakbe
nosparue uudopmauuje. [ocruruyha yuenrika je moryhe BpeiHoBaTH KpO3: aKTHBHOCTH Ha yacy (Tj. MPOLECY yueHa): OCTAB/balbe MHTalba W/HJTH 1aBatbe OrOBOPa y CKIaLy
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ca KOHTEKCTOM KOjH ce 06jalubaBa; NO3MTHBHOM OJIHOCY NpeMa ONpeMH; M3pajly 3a/laTaka, HCTPaKMBAUKHX MPOjeKaTa U Cll.; NPE3eHTOBAbE Capykaja: TeCTOBE NPAKTHUHHX
BelTHHA, npalieibe MOCTHIHYTOCTH HCXO1a, MoMON pYroBHMa W3 OJe/betba Y LIMIbY CaB/lajiaBatba rpajiuBa 1 cil. Yuenuke Tpeba ocrnocobbaBaTi 1 oXpaGpHBaTH 1a Hpouemyjy
CONCTBEHH HANPEIAK y OCTBAPUBAY HCXO/IA, KAO M HAMIPE/IAK IPYTHX yUeHHKa, y3 oaroapajyhy aprymentauujy.

Ha kpajy cBaKkor yaca WM akTHBHOCTH HANpaBHTH KPaTKy aHaNM3y A0CAJAlIber Paja, 0GaBe3HO MOXBATHTH YUEHHKA 32 OHO IUTO je MOCTHIrao W 00PA3NOKHTH 1ITa MOKE W
TpeGa /1 monpaBy 1/uaK ypau. IToTpeGHO je OCMHCIHTH BHIIIE THIIOBA PAs/IMYMTHX aKTHBHOCTH €a MPOYKTHMA PasiMuMTOr HUBOA CIIOKEHOCTH M YTBP/IUTH OuEKHBAHE
HCXOJle, @ 1IPEMa KHMA M KDHTEPH]yMe BPEIHOBaA.

OuembuBatbe yueHuka ce osuja y ciutaay ca lpasuannkom o ouemusamy. [TorpeGHO je. Ha MoOYeTKY WIKOJICKE FOIMHE, YTBPAMTH KPHTEPHjyMe 3a OLekuBatbe (Y CKiIay ca
TIpaBUIHUKOM O OLEH:HBAkbY ), TPBEHCTBEHO 33 CYMATHBHO OLCHHBAE U €A HHMA YIIO3HATH yUCHHKE.

CyMATHBHO OHEIHBAILe CC MO H3BPIIMTH HA OCHOBY MOJATAKA MPHKYTUHEHHX (hOPMATHBHUM OLCHHBAIbEM, pesyITaTa/peliiera MpoBACMCKO WTH MPOjeKTHOT 3aaTka,
YCMEHHX TPOBEPa 3Hakba, KOHTPOITHHX M IoMahKX 3a/1aTaka, TeCTOBA 3Hakba 1 ¢/l. HauuH yTBphHBaba CyMaTHBHE OLIeHE YCKIAINTH Ca HHAHBHIYAJTHHM 0COOHHAMA YUEHHKA.
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Yerspru paspex
Ha npBom uacy ynosHat yueHHKe ca LIH/beBHMA H HCXOMMA HACTABE, OAHOCHO YUCH:A, IVIAHOM Paja i KPHTEPHjyMOM H HAUMHUMA OLCHHBAIA, KO M HAYHMHOM Paja y
pauyHapeKoj yUHOHULIM/KaGUHETY, MOJIe/N Ha FPyNe M PACMIOPE/IOM peau3aliije HacTaBe.

O6muu HacTaBe: Teoprja 1 naGopaTopHjcke BexGe

Mecro peausaunje HacTaBe:

— Teopujcka HacTaBa ce peajiusyje y YHHOHHLW/CTICLMjaIM30BAHOM MYJITHMEIHjAIHOM KaGHHeTY
— JlaGopaTopujcke Bexbe ce peanHsyjy y 1a6OPATOPHjH 32 EAEKTPHUHE MALIHHE

Tpenopyyenn Gpoj wacosa no Tevama:
— MaumHe jeaHocMepHe CTpyje H Crielnjalibe efleKTpHuHe MaliiHe: Teopuja 29 wacoBa; naGopatopujcke Bexde: 15 uacosa;
—  Cunxpone Maumhe: Teopuja: 33 uacosa; saGoparopujcke BeskOe: 16 yacosa;

Tpy u3paau onepaTHBHHX MJIAHOBA NOTPeGHO je AedunucaTh IMHaMUKY paja umajyhu y BUay 1a je yuere, kao 1 opMHpaibe CTaBOBA M BPEIHOCTH, KOHTHHYHPAHH MPoLec
W 13 je Pe3yITaT je CBHX aKTHBHOCTH HA YACOBHMA PCATH3OBAHHX PAZHUNTHM METO/ICKHM MPHCTYTIOM, KopHihereM HH(OPMALIMja H3 PASTHUMTHX H3BOPA, MPE3CHTOBAHMM
sehum Gpoje peaiix npumepa 1 y3 aktisHo yuewhe yuenika.

Hacraphe caapikaje je HEONXOHO PeaTM30BATH KPO3 MPHUMEpE LITO BHLUE CHTYallMja W3 PealHor KOHTEKCTa, KopucTehn caBpemeHe HacTaHe MeToje M cpeactsa. TpeGa
HACTOjaTH Ja yueHHun Gyay ocnocoGibemm 3a: CaMOCTAIHO pPeliaBaibe NMpobIeMCKMX CHTyaluja; NpoHanakerbe, CHCTeMaTH3oBaie W Kopuuwheise MHpopMaumja M3
PazIMUMTHX M3BOPA (HNp. CTPYUHE IHTEPATYpE, HHTEPHETA, YaCoNKca, yUGEHHKA, KATAIION. ..): BU3YE/HO ONajkakbe, Mopeljere W yCrocTaB/bae Be3a HaMely pasiuunTix
caaipikaja (HNp. NoBe3MBaKbe cajpikaja NPEIMETA ca CBAKOJHEBHUM MCKYCTBOM, Cajipikajuma JPYrHX Mpe/MeTa M /Ip.); THMCKH Paji; CaMOMNpOLIEHy CONCTBEHOr 3Haba
Hamnpe/10Bakba; Npe3eHTalljy CBOjHX pajoBa W rpyNHMX npojekarta v eduKacHy BH3yesHy, BepOaiHy M MHCaHy KOMYHWKalLWjy y3, kaja je To norpeGHO W oaroeapajyhy
aprymeHTauujy.

Tpuiukom peanmsanmje nacraBe erahn BaskKHOCT NOLITOBAA CTAHAAP/A, PABHIIA  IPONKCA y 0BOj 00/IaCTH H yKa3aTH Ha Moryhe npoGiieme Koju ce MOry MojaBUTH yciea
HETOWITOBAMA W/HIH HETPHAPKaBarba HCTHX. [1okesbHO je HaCTaBy peanu3oBaTh Kpo3 BexkGe y mapy, npoGremcke Wiu MPOJEKTHE 3ajaTke KOje Cy MOBe3aHe ca pearHum
KOHTEKCTOM Y KOjHMa yUEHHLM PAjie Ha PasHuHTHM JEIOBUMA 3a/1aTKa, HIPajy pas/MuMTe yIIOre H /1ajy pellierba Y 3aBHCHOCTH O/ KOHTEKCTa y KOMe e Harase.

Ha nouetky wucrahu yniory u noapyyja npuvene MauinHa jenHocMephe crpyje. KoHeTpykimjy oGpaauTy y3 npHkas Ha MoJeny, IWIAKTHUKO] IIEMH WJIM NpE3eHTalHjH.
OGjacHUTH KOHCTPYKLIMjY MOJIOBA M MOIHMX HACTABAKA M PacriofieNly MarHeTHe MHYKLMje UCMOM wHX. JlaTh npukas v objallbere HaMoTaja HHyKTa U uHaykTopa. [Tpn
0Bpay poTopa OGjACHHTH CrIeUHPUUHOCTH POTOPCKOT HAMOTA, @ 10CeGHO MCTahH KOHCTPYKLIM]Y H 3HAUa] KOJEKTOPA H YETKHLIA KAO €ICKTPUUHE BE3E MALIMHE CA CTIObALLIHHM
JIeJIOM eJIeKTPHYHEe HHCTaIaLHje.

Hasectu BpcTe noGysie u aath wematcku nprkas. OGjacHUTH NPUHLMIT PajJia FeHepaTopa U 1aTH OCHOBHH 0Gpa3all 3a HHAyKoBaHH HanoH. [Ipuiukom objauibera MpHHLMNA
pajia MOTOpa jeIHOCMepHe cTpyje noliu 0J1 1eNloBaba MArHETHOT M0Jka Ha MPOBOIHHK ca cTpyjoM. OGjacHHTH cMep oGpTarba poTOpa y 3aBHCHOCTH OJ1 CMepa CTpyje y poTopy
M CMepa [JIaBHOT MarHeTHOr (uiykca. MarneTHy peakumjy MHAYKTa H KOMyTauujy oGjacHuTH rpaduuki v ¢usnkanno. KopucTuTH cimke, 1eme, NpeseHTalje 1 aniere 3a
objallitbere KOHCTPYKILMje M NPHHLKMNA paja.

Hasectu moryhe Haumie Mersaiba Gp3ute, 0CEGHO 32 MAUIMHE CA HE3ABHCHOM MOGYIOM, @ 0CEGHO 32 MALIMHE CA PEAHOM N00Y/0M, Y3 YIIOPE/IHY AHATH3Y MEXAHHUKUX
KapaKTepHCTHKA M MCTHLIAE J00PHX H JIOLIMX CTPaHa CBAKOT O/l HAYHHA.

OBjacHHTH CHCTEM OApIKaBarba MALIMHA jeIHOCMEpHE CTpyje, HaBoaehn CTPYKTypy, BHAOBE H TEXHOJIOTHjy OAp)KaBamba ca akLeHTOM Ha Tekyhu pemoHT mawmmne. Mcrahn
HajBaKHH]E MPUjEMHE OIJIe/Ie HOBHX MAlIMHA jCC MM HAKOH PEMOHTA.

Mcrahu 3nauaj, noapytja npuMeEHe 1 yJIOTy CrieliHjaiHiX eIeKTPHYHHX MalliHa. 3a MalllkHe jcc ca Moy pOBOHHUYKHM KOMYTaTOPOM 0GPaIMTH KOHCTPYKLIM]Y M HAUMH paja
€a OCBPTOM Ha NPEKMIAYKH PEKHM Pajia NoJlyNPOBOAHHUKHX ejleMeHaTa.

Tlpu 06pajM CHHXPOHKX MaLIMHA T0CeBHY MaKby MOCBETHTH CHHXPOHIM renepatopuma. Koa koHcTpyKuuje uctahn ananoruje cratopa TpodasHor acHHXPOHOT MOTOp H
cTaTopa CHHXPOHKX MatunHa. [puaHKoM ofjauibersa BpCTa pOTOpa KO/l CHHXPOHOT FeHepaTopa KOPUCTHTH IMIaKTHUKE LIEMe M MOJIe/Ie XHAPO U TypOoreHepaTopa 1 yKpaTko
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HaBECTH IbUXOBe Kapakrtepuctvke. OGpajy NpUHLMIA paja CHHXPOHOI reHepaTtopa M3secT npeko (dapajigjeBor 3aKoHa €eKTPOMArHeTHe WHIYKUMjE Y JIMHMjCKOM
NpoBOAHKKY. JlaTh U3pa3 3a MHIyKOBaHH HanoH 1o dasu ctatopa. OGjachuTH noby 1y reneparopa.

JleUHHCATH M AHATH3UPATH HAjBAKHMjC KAPAKTEPHCTHKE CHHXPOHHX FEHEPATOPa, y3 MPAKTHUHE BEkOE CHUMAIba KapaKTepHCTHKA y fabopatopwju. HanpasuTu npernen
ryGuTaKa cHare y CHHXPOHO]j MallliHH 1 ieprHncaTH cTeneH uekopuuhera, y3 ynopeady ca aCHHXPOHOM MalIHHOM.

TMapanenaH paj ¥ CHHXPOHW3ALIM]y ca MPEKOM MOAPOGHO 0GpauTH, M0 MOryhCTBY M3BECTH CHMYJTalMjy napasiesiHor paja Ha PC pauyHapy (y3 orien y laGopatophjH).
OGjacHMTH NPUHLMN Pajla CHHXPOHOI MOTOpa y3 LpTeske, weme, dotorpaguje Momene W npesentaunje. Harnacuti nauuHe Hanajawa cratopa u potopa. OGpaauti
KOHCTPYKLIMjy MOTOpA ca CTaJIHUM MarHeTHMa U 0GjaCHHTH HAUMH HHXOBOI MywTamba y pat. OGjacHUTH NPUHLKIT pajia KopauHKUX MoTopa (y3 Kopuiuliee npuHLHMIHjeHe
LIeME), HABECTH OCHOBHY OZIETy TIPeMa HauMHy Hanajarba (yHUnoaapuu, Guronapu) u uctahi npaslie npuUMeHe y CaBpeMeHuM MoroHuMa.

I'2ie ro7 je T0 Moryhe H3I07KeHY TeOPH]y PA3PATHTH KPO3 KPATKE pauyHCKe MpHMEpe.

Bex6e no MoryhHOCTH OpraHW30BaTH TAKO J1a CBH YUCHHIIM Y TPYNH pajie je/iHy Be:kOy HIM y IMKITyCHMA 10 TpH BexOe. BexGe ce paae aBa crojena yaca; 3a 0Bo Bpeme Tpeba
YPAIHTH Meperba 1 n3BelTaj. OLerHBarbe BOKOH Peat3oBaTi W KO3 NpoBEpy NPaKTHYHHMX 3HaMa M BEUITHHA, T3B. 0GpaHa BexxGH. TTopes yoGuuajenx Mepa 3aimure
(nowToBarbe NpaBHIa noHawaiba y 1abopatopujH, 3abpane ykibyuuparba 6e3 nper/iesa HTi...) CTPOro BOAUTH pauyHa o Mepava Ge30eHOCTH 1 3aluTHTe Ha pajy.

Ipenopy4ene npojekTHe AKTHBHOCTH*: Y TOKY LIKOJICKE FO/IMHE OPraHH30BaTH IBA MPOjeKTHA 3a1IaTKA, MO je/IaH y MPBOM H pyrom noayroauTy. Ipunukom
NJlaHUpaka MPOjEKTHHX 3a/laTaka BOJIMTH pauyHa o caesichem:
—  yueHHKE MOJIC/IHTH Y Marbe THMOBE;
— Y jeHOM THMY je 110 4 yueHuKa;
—  dopmupary oarosapajyhin Gpoj Tema NpojeKTHHX 3ajataka Hacnipam Gpoja THMOBA;
—  OPraHM30BaTH MCTPAKHBAYKM PA/l yHEHHKA Ha TEMY NPOJEKTHOT 3a/1aTaka, a NPpeMa Mpenopykama 3a pealusaliujy HanpeaHHX TeXHUKA Yuerba H NPOjeKTHe HacTaBe;
—  YUCHHIMMa JIaTH JIOBOJBHO BpeMeHa /1a 0Gpajie TeMy NPOjeKTHOT 3a]1aTKa, YKOIHKO je To Moryhie npojeKTHUM 3a/1aTkom 00yXBaTHTH U cajipikaje ca
11ab0opaTOPUjCKHUX BEKOH, OIHOCHO, HACTOJATH MAKCHMAIIHO YCIIOCTABHTH KOpesalujy Himel)y TEOPHjCKOr H MPaKTHUYHOT Jie/ia npeMera;
— Y ONepaTHBHOM IUlaHy paja npesuaeTH oarosapajyhu Gpoj yacosa 3a Npe3eHTOBaMbe NPOJEKTHHX 3a/1aTaKa, NPUMEHOM CaBPEMEHHX METO/Ia HANPE/IHOT yuerba i
MyJITHME/IHjaJTHE Onpeme;

*[IporpaMoM npeaMeTa NpenopyueHo je Aa NpojeKTHH 3axauu Gy/1y y BesH ca TeMama (MallnHe jeiHocMepHe CTpyje, CHHXPOHE MAlHHe), ATH HACTABHUK MOJKe
Y capajiibi ca yueHHIMMA H3abpaTh H HeKe IPYre TeMe Koje Cy Y BE3H Ca I/beBHMA NpeavMeTa

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYEHHUKA

DopMaTHBHO OUEH-HBAIbE, ka0 Mo/ie npaherba HaNpe10Baba yueHHKa, Ce O/IBHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je 100pa MpHIIMKa 3a NPOLIEHY HANpeoBakba i 1aBatbe
nopatie nudopmaune. locTuriyha yuennka je Moryhe BpeAHOBATH KpO3: aKTHBHOCTH Ha uacy (Tj. MPOLIECY yuerba); OCTABILANE HTara W/ 1aBarse OArOBOPA Y CKAATY
ca KOHTEKCTOM KOjH Ce 0GjallIibaBa; MOSHTHBHOM OIHOCY TIPeMa ONpeMH; H3Pajly 3a1aTaKa, HCTPaHBAUKHX NPOJEKAT  CI.; NPE3CHTOBAME Cajpkaja; TECTOBE NPAKTHUHMX
BelITHHA, Tpaliekbe TIOCTHIHYTOCTH MCXO/1a, MOMON IpyroBHMa 3 Ofie/beha Y LMby CabjlajiaBaka rpaiuBa M ¢l YueHuke TpeGa ocnocoGibaBaTh M oXpaGpuBaTi 1ia
npouemyjy CONCTBEHH HANPEIAK Y OCTBAPHBALY HCXO/1a, KA0 M HaNpe/aK APyruX yueHuKa, y3 oarosapajyhy aprymentaumjy.

Ha kpajy CBAKOI 4aca WM AKTHBHOCTH HAIABUTH KPATKY QHA3y AOCANAILILET PAd, 00ABE3HO MOXBAIMTH YUEHHKA 32 OHO LITO je MOCTHIA0 1 OOPA3IOVKHTH LT MOKE H
Tpeba 1a nonpasyu W/wiu ypaau. [10TpeGHO je OCMMCIIHTH BHLLE THIOBA PA3IMUMTHX AKTHBHOCTH €a NPOAYKTHMA Pa3/MYMTOr HMBOA CJIOKEHOCTH M YTBP/IUTH OYEKHBaHE
HCXOJIE, a MIPEMa HHMa H KPHTEPHjyMe BPEIHOBAbA.

OuetuBarse yueHHKka ce ofBHja y cknajy ca IIpaBHIHHKOM 0 onermuBamby. [10TpeGHO je, Ha MOUETKY LIKOJICKE FO/IMHE, YTBPMTH KPHTEPHjyMe 3a ouekbHBalbe (Y CKIay ca
TIpaBHIHHKOM O OLICHHBakbY ), TPBCHCTBCHO 32 CYMATHBHO OLICHHBAHE H Ca HHMA YNIO3HATH YUCHHKE.

CyMaTHBHO OUEHHBANE CE MOKE H3BPLIMTH HA OCHOBY NOJIATAKA NPHKYIILEHHX (JOPMATHBHUM OLICHHBAKEM, Pe3yJiTaTa/pelliera NPOGIEMCKOr Wi NPOJEKTHOT 3a/1aTKa,
YCMEHHX NPOBEPa 3Hakba, KOHTPOIHHX H JoMaliuX 3a/1aTaka, TecToBa 3Hakba 1 cil. Hauun yTphuBatba cymMaTHBHE OLieHE YCKIAIMTH Ca HHAHBHIYAJIHHM 0COOHHAMA yUEHHKA.
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Hasus npeamera: EJIEMEHTH AYTOMATHU3ALIMJE

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAIE

Tomuuimbu Gona yacosa: Teopujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo

11 74 0

0

0 74

2. MJBEBH YUEIA:
— YTIO3HABAIC Ca OCHOBHHM TIOJMOBHMA O IPOTICCHHM CTIEMEHTHMA
— YNo3HaBame ca OCHOBHHM NMPHHIMITUMA ayTOMATCKOr yrNpaBbarba

—  YNO3HaBakhe Ca OCHOBHHM /M M HajCABPEMEHHJHM POLICCHHM EIEMEHTHMA H HHXOBHM TOBE3HBAHEM Ca YIIPaB/bayKHM CHCTEMOM
~  ocnocob/baBaibe 3a 1abe NPOUIHPHBAILE H NPO/lyGIbHBAILE 3HAA O POLECHHM €IEMEHTHMA CHCTEMA ay TOMATH30BAHE NMPOH3BOIHE

~ passujaLe OTHUKOT H ANCTPAKTHOT MHLILLEILa H KHTHUKOT CTaBa Y MHLLLCIY

3. TEME, HCXO/I, TPEINIOPYYEHU CA/IPKAJU U KJbYYHH ITIOJMOBH CAJIKAJA

Paspen: Tpehu
Tommuibn domn uacosa: Teopuja: 74 waca:

TEMA LOL . MPENOPYYEHU CA/IPI)KAJH / KIbYYHHU IMTOJMOBH CAJIPIKAJA
IMo 3aBpuieTKy Teme yueHuk he 6uTH y cramy aa:
« HABEIIC OCHOBHE HCTOPUICKE UHILCHHLIC BaXHE 32 PA3B0j] « Tlojam 1 3Havaj ayTovaTusaimje;
cHcTeMa ynpaBsbatba « Tlojam 1 CTpyKTypa cHcTema ayTomaTckor ypassama(CAY):
« Haese enemente CAY o Onuira Giok-tema CAY ca jelHOM KOHTYPOM yripaB/batba;
« 0GjacHH yJIory Moje/IMHKX elleMeHaTa o Enementu CAY u wuxosa ynora. Knacugukauuje CAY;
Yeoxn o [lpakTuunu npuMepu cuctema aytromatcke peryiaumje (CAP) u cicrema

aytomarckor npahera (CAIT):
Apxutekrypa CAY:

Ksbyunn nojmosn: ayromarusaunja, CAY. Grok mema, CAP, CAIT

o6jacHH HaMeHy MEepHHX JaBaya

HABE/IE ONIITE KAPAKTEPHCTHKE MEPHHX JaBaua

06jacHH NPHHLMI pajia Moje/IMHUX MEPHHX JaBaya

HALPTA CTATUUKY KAPAKTEPUCTHKY oapeheHor mepHor naBaua
* HaBeJIe MpUMEHy ojipelieHor MepHor 1aBaya

oo

Censopu/ mepmn
JlaBavd

.

HawveHa 1 ONITE KAPAKTEPHCTHKE MEPHHUX J1aBaya (CTaTHuKe 1
JIMHAMMYKE);

Knacudukaumje censopa/mepHux laBaua;

[lpHHuyn paja, CTATHUKA KAPAKTEPHCTHKA, KOHCTPYKIIH]A H PHVCHA
MEpHHX /1aBava THHEAPHOT/yTa0HOT TIoMepaja (IIOTCHLHOMETapCKH,
KANALMTHBHH, HyKTHBHH, IM(EpeHMaTHI TpaHCHOPMATOPCKH,
€/1eKTPOMArHETHH (CHHXPO M PU30JIBEP) H ONTHYKH (AICONYTHH H
HHKPEMEHTAIHHONTHYKH KOAEP);

TpuHumn paja, CTaTHYKA KapaKTepPUCTHKA, KOHCTPYKLIUja U IPUMEHa
MEpHHX /1aBaya yraoke Gp3uHe (TaxoreHepaTop jeIHOCMEpHe 1
HAU3MEHHUHE €.M.C., ONITHUKH);

TpuHuMn pajia, CTaTHYKA KAPAKTEPHCTHKA, KOHCTPYKUMja U PUMEHa
TEH30METPHCKOI MEPHOT" IaBaya CHJIe W MEXaHHUKOT Hanpesarba;
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TIpuHIMN pana, cTaTHuKa KapaKTepHCTHKA, KOHCTPYKIIMja W IpUMeHa
MHE30€IeKTPHUHOT MEPHOT JlaBaua yGp3arba;

« TIpuHLHN paza, CTATHUKA KAPAKTEPUCTHKA, KOHCTPYKLMa M pHMeHa
MEpHHX 1aBaua TeMNepaType (I1aTHHCKH OTTIOPHH, TEPMHCTOP H
TEPMOCIIEKTPHUHH);

o TlpuHuMN paja, CTaTHYKA KAPAaKTEPHCTHKA, KOHCTPYKUHMja H NPHMEHa
MEpHHUX /aBaya npuTHCKa Guynaa (XMapayIMuHu U elacTHUHH);

o TlpuHLMn paja, cTaTHYKA KApaKTEPHCTHKA, KOHCTPYKLMja U NPUMeHa
MEpHUX 1aBaa HHBOA TeYHOCTH/CHIKABOT MATEpHjaia (ca IOBKOM,
KanauuTHBHH, Ha 6a3k nQepeHLmjaiHor NpHTHCEKA, YITPasBy HH);

o [lpuHumn pana, cTaTHyKka KapakTepHCTHKA, KOHCTPYKUMja M PUMEHa
MEpHHX J1aaya npoToka (¢ynaa (ca MepHOM GlieH/IoM, poTameTap,
TYPOHHCKH, ICKTPOMArHETHH, YITPa3BydHH);

o TIpHHUMI pajia, KOHCTPYKLMja M IPHMEHA CEH30pa Ca JIMCKPETHHM
EjCTBOM (FpaHMYHH NpeKWIaUM, GAH3MHCKH NPEKWauM (MHLYKTHBHH,
KANALMTHBHH, OTTHYKM, , reed ),

« CHrHanM3aTopH rpaHHYHMX BPEHOCTH;

Kibyunn nojMoBH: MepHH aBay, CTaTHUKa KapaKTEePUCTHKA, IMHAMHYKa
KapaKTEPHCTHKA, NPHHLNI Pajia, KOHCTPYKUMa, ...

0GjacHn HameHy KOHZMIHOHEpa
aHanM3Mpa pajl NOje/IMHKUX eNIEKTPOHCKMUX M0jauaBaya MEPHUX
curnana

o Tlojam 1 HameHa KOHMIHOHEPa (KOJa 3a NpHiarohere curhana);
« Kona 3a nOTHCKHMBAIbE IyMa;
« EJIEKTPOHCKM 110ja4aBaui MEPHUX CHIHAIA (HECHMETPUYHH,

Koua 3a N . N
npuaaroherbe NpUMelbYje pas/iMuuTe TeXHHKE JMHeaph3auuje 2depeHuUMjaTHI, HHCTPYMEHTALMOHH, H30/1aUHOHH );
« Koo 3a iuHeapu3aiujy MepHHX CHrHama;
curnana ?
o Texuuke nuHeapusaumje (nomohy ananoruux kona, nomohy EPROM-a);
Kubyunu nojMoBH: KOHIMLHMOHE, LIYM, fojayasay, JiMHeapusaluja
oBjachy HaMeHy npeTBapata curHana « Tlojam TpaHCMHUTEpa 1 HaMEHa npeTBapata CHrHaia;
aHanusupa paa oapehenor npersapaua « HanonckocTpyjnu npersapau curtana (hyHKUMOHATHA LIeMa, CTATHYKA
oBjackm pasiiore 3a yroTpedy nameTHHX ceH3opa KapakTepHCTHKA, NI0/ICLIABAMC);
» HanoHcko-()peKBEeHLHJCKH NpeTBapay CHrHasa;
Tpersapatn « Kowmynukaunonn uirepdejc;
curnana Y Poele:

o Ilojam mameTHuX cenzopa

K/byunu mojMoOBH: TPaHCMHTE, IPETBAPay CHrHANA, KOMYHHKALIMOHH
unTepdejc. navetiu censop

Axryatopn /
H3BpmHN
eemenTH

©06jacHH HaMeHy W3BPIIHKX efleMeHaTa

HaBE/Ie OCHOBHE KAPAKTEPHCTHKE M3BPUIHKX elleMeHaTa
HaBE/Ie OCHOBHE NPHMEPE M3BPLIHKX €IEMEHATa H HHXOBHX
akryaropa

« Hawmena u k1acuduKaumja M CTPyKTYpa M3BPLIHKMX elleMeHaTa;

o TIpUHUMI pajia M KOHCTPYKIIHja aKTyaTopa (€/IeKTPOMArHET, CEPBOMOTOP
jenHocMepHe CTpyje, aCHHXPOHH CePBOMOTOP, KOPauHH MOTOP,
MHEYMaTCKH MOTOP):
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Vuenuke Tpeba 0cnocobsbaBaTh M OXpaGpHBATH 12 PONEHLY]Y CONCTBEHH HANPEIAK Y OCTBAPHBAkY MCXOJIA, KAO H HANPE/IAK APYTHX YUEHHKa, Y3 OnroBapajyhy
apryMeHTauujy.

Ha kpajy cBakor uaca WM aKTHBHOCTH HaNPaBHTH KPaTKy aHau3y J0Ca/lallikber pajia, 00aBe3HO MOXBAIMTH yUEHHKA 32 OHO LITO je MOCTHrao M 0OPasIOKUTH LITa MOKE H

TpeSa ta nonpasm wum ypasu. TITPEGHO je OCMCIMTH BHLLIC THIIOBA PASTHUMTHX AKTHBHOCTH Ca MPO/LYKTHMA PASIHUTOT HHBOA CAOKECHOCTH W YTBP/MTH OUCKHBAHE
HCXOJIe, & IpeMa HHMa 1 KPHTEPHjyMe BPE/IHOBaA,

OuetbuBarbe yuenHka ce oasHja y ckiaay ca Ipasninnkom o ouewusamy. [I0TpeGHO je, Ha NOYETKY LIKOJICKE FOAHHE, YTBPAHTH KPHTEPHjYME 3a OLetHBatbe (y CKilaly
ca [TpaBHJIHMKOM O OLIEHbHBAIbY ), IPBEHCTBEHO 32 CYMaTHBHO OLCIHHBAILE H Ca IbHMA YNO3HATH yuenHke. CYMATHBHO OUeIHBAIbe C& MOYKE H3BPLIMTH Ha OCHOBY NojIaTaka
NPUKYIUbEHHX OPMATHBHUM OLEHbHBA,EM, Pe3yJiTaTa/pelliera NPoGIeMCKOr HilH NPOjeKTHOT 3a/1aTKa, yCMEHHX NPOBepa 3Hatba, KOHTPOJIHKX M somafikX 3a/1aTaka, TecToBa
3Hamba M ci1. Haunn ytphuBarba cymaTiBHE OLieHe YCKIAAHTH Ca HHAHBHAYAJHHM 0COOHHAMA yUeHHKA.

Tprkkom m3Bohema BesGH N0CeGHO OBPATHTH NaXKiby HA: HAYMH Pazia; IPHMEHY MEpa 3alUTHTA Ha Pajly W PEMopyKa 3a 3aLUTHTY ONPEME O HETIPABHIIHOT PyKOBArha;
TIAHKPAbe BPEMEHA KPO3 CMHCIICHO H PyTHHCKO 06aB/bakbe PAjIoBa; NEJAHTHOCT W NMPEIH3HOCT y 00aBsbatby M0C/TA; PYKOBake PauyHAPHMA H OJIHOCY NPeMa bHMa;
KOMYHHKaLIH]y ca capa/iHHIiMa.

OcnocoGHTH yueHHKe 1a eUKacHO M PalIMOHAIHO KOPHCTE padyHape Ha HAuHH KOjH HE YTPOkaBa BHXOBO (PH3HUKO M MEHTATHO 3/1paBbe.
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o CriojHuLE M peyKTOPH;
o KomyTauuonu enemenT;

Kibyunu nojMoBH: H3BPUIHH elleMeHT, akTyaTop, CriojHuua, peyKTop,

KOMYTALIHOHH €/IeMEHT

« oGjacHu HameHy uHTepdejca cHare « Hawmena u kiacudukaunja unrepdejca chare;

o knacudukyje unrepdejce chare o Tlpunumn pana auckpeTHor HHTepdejca cHare (e1eKTPOMeXaHHUKOT i

o 0BjacHH NpUHUMN pajia MojeAMHuX uuTepdejca cHare Tepmopeneja);

o Tlpunuun paza KOHTHHYaTHOr HHTEp(Ejca CHare (HHEAPHOT H
TPAH3HCTOPCKOT MPCKHAUKOT CEPBOMIOjauaBaya H THPHCTOPCKOT
unTepdejca chare);

Hurepdejcn cuare

Ksbyunn nojmou: nurepdeje chare

« 0Gjachn HauMHe npeHoca cHrHana « HaumHu 1 3aXTeBu IpeHOCA CHIHANTA;
* aHaju3Mpa npodlieMe Koje ce MOry jaBHTH MPH NPeHoCy o CMeTibe npH npeHocy curHaia (KanauuTuBHe, MHAYKTHBHE, KOHYKTHBHE),
Tosesupame ca curnana w30Gmuerba, pedieKcHja;
YOPaBBATKHM o TpHMElbYje METO/IE 3a IOTHCKUBAILE CMETHH * MeTozie NOTHCKHBaA CMETHH;

cucreMom

TloRe3HBaRse CeH30pa H AKTYATOpA Y MPOLIECHY MPEY;

Kbyunu 110jMOBH: NPEHOC CHIHANA, CMETHHE, OTHCKHBAIDE CMETHH

4. YIIVTCTBO 3A JTUJAKTHYKO-METOJAUYKO OCTBAPUBAIE ITPOI'PAMA

Ha npBom uacy ynosHaTH yueHWKe Ca LHMJEBUMA M MCXOAMMA HACTABE, OHOCHO yueia, MIaHOM paja, KPUTEPHjyMOM M HAUYHHMMa OLCH-MBAIbA, PACTOPEIOM
peanuzaumje HacTaBe.

OBamun HacTaBe: TeopHicka HacTaBa.
Mecro peannsaumje nacrase: Hacrasa ce peannsyje y yuHOHHLH.
TIpenopy4enn 6poj yacoBa no reMama:

~  YBox 6 uacosa

~  Censopu/vepin nasaun 40 uacosa

—  Kona 3a npunarohasarbe curtaia 5 yacoa

- Tlpersapaun curnasia 6 uacosa

—  AKTyaTOpH/M3BpLIHH eJleMeHTH 6 yacoBa

- Murepdejen chare 6 uacosa

— TloBe3uBarbe ca ynpaBbauykHM CHCTEMOM 5 yacoBa

Tpw u3pau onepaTHBHUX MIaHOBA NOTPeGHO je AeuuncaTh AMHaMKKY pana umajyhu y BHYy 1a je yuerbe, Kao H (OpMHpabe CTaBOBA U BPEAHOCTH, KOHTHHYHPAHH
Npoliee H @ je PesyATaT je CBHX AKTHBHOCTH HA YaCOBMMA PEAM3OBAHUX PABMMUNTHM METOJCKMM MPHCTYMOM, Kopumihemem uH(OpMALWMja 13 pasiuuMTHX H3BOpA,
npeserToBaiM Behim GpojeM peatHuX NpHMepa U y3 akTiBHO yuemhe yueHwka.
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HacraBhe cajipikaje je HEONXO/IHO PeaM30BaTH KPO3 CHMYJIALM]y LITO BHLIE CHTYaLMja M3 PEaHOr KOHTEKCTa, KopucTeliu caBpeMeHe HacTaBHe METO/IE M CPE/ICTBA.
TpeBa Hactojath a yuenuuu Gyay ocrnocoGibeHH 3a: CAMOCTANHO pelliaBatbe MPOGIeMCKHX CHTYalMja; MPOHATAaKebe, CHCTeMaTH30Batbe U Kopuhere nudopmaimja uz
pasanuuTHX W3BOpA (HNP. CTPYUHE AMTEPATYPE, HHTCPHETA, YACONNCA, YUGCHNKA, KATATONA. . ); BU3YCIHO ONaarse, nopeherse M YCrocTaBmame Besa uamehy pastuuuTix
cazpkaja (HMp. MOBE3MBake Cajpykaja MPEJMETa ca CBAKOJHEBHHM WCKYCTBOM, CajipykajuMa JPYrHX MpeaMeTa M Jp.); THMCKH Paji; CaMOMpPOLIEHY COTICTBEHOT 3Haba M
HANPE/IOBAFhA; NPE3CHTALMJy CBOJHX PAjoBa M IPYNHHX MpOjeKaTa M cHKacHy BH3yciHy, BEpOAIHY M MMCaHy KOMYHHKAIMjy y3, Kajla je TO NoTpeGHO M oaroapajyhy
apryMeHTauujy.

TlpunnkoMm peasin3aliije HaCTaBe KOPHCTUTH CBA IOCTYITHA HACTABHA CPEJCTBA W MYJITHME/IHjalIHe Npe3eHTaluje, yyhiBaTy yueHuke 1a KOpUcTe HHTEPHET H CTPYUHY
NUTEpaTypy, NOJACTHIATH YUEeHHKE Jla pajie PauyHCKe 3a1aTKe, MPUMEHHBATH Pajl y MapoBHMA H pajl y MamHM rpyrnama, MOTMBHCATH yYEHHKE Jla CAMOCTATHO peliaBajy
npobrieme KoprcTeh# HCTPaKHBAYKH NPHCTYT HayuHOM 0Bpa3oBatby, KOHTHHYHpaHo yrmyhuBaTy yuenike Ha npuveny dusuke y Gynyhem 03By 1 CBAKOTHEBHOM KHBOTY
KPO3 MpuMepe 13 npakce.

Y YBOAHOM ielly OGJaCHHTH HaMeHy CBUX MOje/IMHAYHHX efleMeHaTa M JeHHHIMje CBUX NPOMEHIBHBHX Ha ONUITOj 610K emu CAY. OBjacHHTH Wb cHCTeMa
ayTOMATCKe peryJialje M cucTema ayromarckor npahesa.

Tpy u3yuaBarby ceH30pa, MEPHHUX JlaBaua, KoJia 3a Npuiarohere CHrHaia u npeTpapaya CUrHaa: jacHo pasrpaHu4MTH ojiroBapajyhie nojMoBe, pasrpaHHUHTH NOjMOBE
Kanubpauuje M Mepera, yKa3aTH Ha HECaBPLICHOCTH MojeAnHuX censopa. Mcrahu 3hauaj ycarnaumiapama cMrbajia ca 3axTeBMMa JOKajiHe ynoTpeGe M ycarjaiiabara ca
3aXTEBMMA CTaH/lap/ia IPH NPEHOCY CHIHAJIA Ha JlaJbHHY.

EnexTpoHcke nojauasaue 0GpaauTH TaKo Jia M30CTaHe NPeKIarnarbe rpajinpa ca eHepreTCKOM eIeKTPOHHKOM. YKa3aTH /ia CeH30p, MEPHH /1aBad, KoJo 3a npuiarobhere
M TIpeTBapay CHrHajla Mory GHTH M3Be/IeHH Kao PasHOBPCHE KOHCTPYKLMjCKe LieHHe.

Wsepuwine enemente u uutepdejce cHare 0GpaaMTH TAakO Ja M30CTaHE NPEKIanaibe rpauBa ca eHEpreTcKOM eeKTPOHMKOM W e/IEKTPHUHMM MalMHama ca
HCTIMTHBakbEM. YKa3aTH /1a H3BPUIHM €JIEMEHT H eHEPreTCkH HHTepdEjc MOry GHTH H3BeIeHH Kao KOHCTPYKLMjCKa LienuHa.

TlpH M3yuaBaiy NOBE3HBaIba CCH30PA/MEPHHX 1aBaua H H3BPLIHUX e/IEMEHATa Ca YTPAB/baukMM CHCTEMOM YKa3aTH Ha HauMHe TOBE3HBAa H NPAKTHUHE Npobreme
MPH NPEHOCY MEPHHUX M YNPaB/ba4yKHX CHrHAJIA U METO/Ie HHXOBOT pellaBatba. YKasaTH Ha caBpeMeHH TPEH/I MOBE3HBaba CeH3opa W aktyaropa y npouecHy mpexy (Field
Bus).

Creuena 3Hama Cy BeOMa GMTHA yYeHHLMMA Y MPAKTHYHOM Pajly H 1a/beM CTPYUHOM 0CMocobbaBatby
Ipenopyuene npojexTHe AKTHBHOCTH*: Y TOKY LWIKO/ICKE FOJIMHE OPraHU30BATH je1aH NPOjEKTHH 3al1aTaK. [IpHIHKOM MIaHHPara NPojeKTHHX 3a/1aTaKa BOAUTH pauyHa o
caenehem:
—  YUEHHKE NOJIC/IHTH Y Marbe THMOBE;
— y jesHOM TUMY je 10 4 yueHHKa
~ opmmpatu onrosapajyhi 6poj Tema npojekTHHX 3a7aTaka Hacpam Gpoja THMOBA:
—  OpraHM30BaTH HCTPAKMBAUKH Pazl YHCHHKA Ha TeMy MPOJEKTHOI 3a7aTaka, a PeMa MPETopyKaMa 3a pea3almjy HanpeaHHX TeXHHKA yueHba i POJCKTHE HaCTaBe;
—  YUCHHIMMa JIaTH JI0BOJBHO BPEMEHa 1a 00pajie TeMy MpOjeKTHOT 3ajaTKa;
— Y OTepaTHBHOM TIaHy pajia peaBHIeTH oroBapajyhu Gpoj yacoma 3a NPe3eHTOBakLE MPOjEKTHHX 3a/1aTaka, NPUMEHOM CABPEMEHHX METO/IA HANPETHOT yuera i
MyJATHMEMjaTHe onpeme:

*IIporpamMom npeaMeTa NperopyyeHo je 1a MpojeKTHU 3aauu Gyty y Be3u ca TeMama, alli HACTaBHHK MOJKE Y CapajiibH ca yueHHLMMa H3abpaT U HeKe pyre Teme
KOje Cy y BE3H Ca LMIbEBUMA NPEMeTa.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbMBAIE YUEHUKA

@opmaTuBIO ouEmMBAILE, K20 MOAE Npahela HANPEIOBAILA YUEHHKA, Ce OZIBH]A HA CBAKOM HaCY 1 CBAKA AKTHBHOCT j¢ 106pa IPWIMKA 32 NPOLLEHY HATIPEOBAIbA 1
nasame noparne idopmaunje. Tlocuriyha yuennka je Moryhe BpeaHOBATH KpO3: aKTHBHOCTH Ha uacy (Tj. IPOLECY YueILa); NOCTABLAILE MHTAILA W/HH /IABAILE OIrOBOPA
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Y CKJIajly ca KOHTEKCTOM KOju ce 0GjalluibaBa; MO3MTHBHOM OJIHOCY MpeMa ONpEeMH: M3PajM 3ajataka, MCTPaKHBAUKHX MPOjeKaTa M CIL. NPE3eHTOBAbE Cajlpikaja; TeCTOBE
NPaKTHYHKX BELUTHHA, Npalieibe NOCTHIHYTOCTH HCXO/1a, oMol IPYrOBHMA H3 OZIeJbeiba y LIMIbY CaBJlajlaBatba FpajuBa H Cil.

Vuennke Tpeba ocrnocobsbaBati 1 oXpaGpHBaTH Ja MPOLCHYjy COMCTBEHH HAMPEJAK Y OCTBAPHBAMY MCXOJ, KAO M HANMPENaK JAPYruX yueHuka, y3 oaroapajyhy
apryMeHTaLmjy.

Ha Kpajy cBakor yaca WiH akTHBHOCTH HaNpaBHTH KPaTKy aHa/M3y I0Ca/Iallikber pajia, 0GaBe3HO MOXBATHTH YUEHHKA 32 OHO IITO je TIOCTHIA0 H OGPA3NIOKHTH IITa MOKE
v TpeGa a nonpasu u/win ypaau. TIoTpeGHO je OCMHCIIMTH BULIE THIOBA PA3/IMUHTHX aKTHBHOCTH Ca NPOYKTHMA Pas/IMuHTOr HHBOA CIIOKEHOCTH W YTBDIIMTH O4EKHBAHE
HCXOJIe, a NPeMa IbHMA H KPHTEPHjyMe BPe/IHOBatba.

OuenuBare yueHuka ce oaBHja y ckiajy ca [lpapuinikom o ouerupaiy. [10TpeGHO je, Ha MOUETKY LIKOICKE FOJMHE, YTBPMTH KPUTEPHjyME 3a OleHHBakbe (y CKIaty
ca TTpaBHITHHKOM O OLIeHHBaIbY), IPBEHCTBEHO 32 CyMATHBHO OLICHHBAIE H CA IHMA YTIO3HATH YUCHHKE.

CymMaTHBHO OuUeILHBAIbe CE MOKE M3BPLIMTH HA OCHOBY NOJATaKa NMPHKYI/bEHHX (JOPMATHBHMM OLIEHbUBAIbEM, Pesy.Tata/pelerba npobIeMCKOr WK NpojeKTHOr
3a/]aTKa, yCMEHHX MPoBepa 3Haba, KOHTPOJIHKX M AoMahnX 3aj1aTaka, TecToBa 3Hara U cii. Hauun yTBphHBatba cymMaTHBHE OLieHe YCKJIAIHTH ca MHAWBHAYaJIHHM OCOOHHAMa
yueHHUKA.
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Hasus npeavera: MUKPOKOHTPOJIEPH

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe

IlpakTuyHa HacTaBa

Hacrasa y 6ioky YKynHo

1

70 35 0

0 105

2. I],l/lJbEBI/l YUEA:

Ocnocob.baBarbe yHeHHKa 3a paji ca MUKPOKOHTpOJIepHMa.

- OCH0COG:bABAILE YUEHHKA 12 CAMOCTAIHO HHCTAIMPA, HOKPEHE H KOPUCTH MUKPOKOHTPOAIEp

- OcnocobLaBarbe yueHHKa 1a MPUMEIbyje MUKPOKOHTPOAEp y yrpasbarby ypehjajima u mpotiecima
- Ocnoco6 BaBarse yUEHHKa J1a IOBE3Yj¢ CHCTEM Ca MepH(epHjoM
- OcnocobrbaBarke yueHHKa 1 KOHGHTYpHINE/MPOrPaMHPA jEHOCTABAH CHCTEM ¢a MUKPOKOHTPOAEPOM
- OcniocobbaBatbe yueHHKa 1a MOJEIYje je/IHOCTaBaH CHCTEM ca MUKPOKOHTPOJIEPOM

3. TEME, HCXO/IU, TPEIIOPYYEHHU CA/IP’KAJU U KJbYYHH IIOJMOBH CAJIPIKAJA

Paspen: Tpehn
TComumeby dowa yacosa:

Teopujckanacrana:70 uacosa; Bexde: 35 uaca

OKpYIKetba

KOPHCTH NPOrPaMCcKO H Pa3BojHO OKPYIKerbe

nipeHece Nporpam ca pauyHapa Ha MHKPOKOHTpoJiep
OJIFOBOPHO KOPHCTH PACTIONIOKHBE PECYPCE Y YHHOHHIIH H
naGopatopuju

HACXoau TPEINIOPYYEHM CAIP/KAJH / K/JbYYHU ITIOJMOBU
TEMA
Ilo 3aBpuIeTKY Teme yueHHK hie GUTH y cTamy a: CAIPKAJA

o JeUHHLIE 0jaM MUKPOKOHTPOJIEpa; TEOPHJA

« neduHHMLIE NOjaM XapBepa U copTBepa; « VBoa (aHaIorHja YoBeK — MMKPOKOHTpOJIEP)

o pasnnKyje paaIHYHTe aPXHTEKTYPEe MHKPOKOHTpOJIepa o Ilojam MUKpOKOHTpOsEpa, XapaBepa U coTeepa;

« OnMLLE GAOK IEMY CABPEMEHOT MHKPOKOHTPOEPA « ApXHTEKTYpa MUKPOKOHTpONIEpa

© 0GjacHM NPUHLMIT Pajia CABPEMEHOT MUKPOKOHTPOJIEpa * B0k 1wema caBpeMeHOr MUKPOKOHTpOIIepa

« 00jacHu NMOCTyNaK NporpamMupara caBpeMeHOr MMKPOKOHTpOJIepa « [lpuHUMN paja caBpeMeHOr MUKPOKOHTpOJIepa

o 0BjachH GIIOK wWeMy KOHKPETHOT MHKPOKOHTPOIepa « TIpuHLH NorpaMHparba MUKPOKOHTPOIepa

© 00jacHH MPUHLIMIN Pajia KOHKPETHOT MHKPOKOHTPOJIEpa; « IlponsBoljaun MHKpOKOHTpOIIEpa

o 0GjacHH MPOrPaMcKo U PasBOjHO OKPYIKEHE « B0k 1ema 1 kapakTepucTHKE o/ipeheHOr THIA MUKPOKOHTposiepa
Veony o WHCTAINPA KOHKPETHO MPOrPaMCKO OKPYKerbe . o WHcTpyKimje H MporpamMcky jesnk Koju KOpUCTH o1abpanu Tun

© W3BPLIM OCHOBHA N0/ELIABALA POrPAMCKOL W PA3BOJHOT MHKPOKOHTpOJIEpa

MHKPOKOHTpOIepe

BEXBE

« VnosuaBakbe ca 1abopaToOpHjOM W HAUHHOM Paja y Hoj,
nporpamcki jesuk C - moHaBIbarbe.

« Tlporpamcki jesuk C - noHassbarbe.

« VNo3HaBaME Ca PA3BOJHHM OKPYKEHEM H POTPAMCKHM JE3HKOM,
HHCTanmparbe porpamMcKkor OKpyskerba y pauyHap, OCHOBHa
nojieaBatba.

« Ilpeu npojekar — 3npaso cete — Ceetiehe anoze koje Tpenhy
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K/byunH NOjMOBH: MUKPOKOHTpOIIEP

Entextponcke
KOMIIOHEHTE H
MHKPOKOHTPOJIEpH

OnKcyje MOPTOBE MHKPOKOHTpOJIEpa.
KOPHCTH POrpaMecke MOJLyJie

KOPHCTH NPHMEpE FOTOBHX NPOH3BOJA
KOPHCTH GHOIMOTEKE FOTOBHX (yHKLMja
KOPHCTH je3uuKe CTpyKType

pas/iMKyje THIOBE T0/1aTaka H KOPHCTH MX
KOpHCTH ByHKLHMje

Paskyje WHAOBE 1 NPOTOTHNICKE MAOUHLC

TIpumerbyje npukas nojiaTaka Ha TEPMHHAITY M YHOC M0J1aTaKa
TIPEKO TepMHHATIA

Paziukyje TMNOBE AMIHTATHUX H31a3a

Ipumerbyje Tacrepe (npeko pullup ili pulldown ornophuka).
Peiuasa npoGniem jyxker win kpaher nputHcka Ha Tactep.
Tpumetsyje XapaBepeko 1 copTBepeKo peluasare npodiema y paay
ca Tactepuma

KopHcTH TpaH3HCTOp Kao npeknaay

KopHcTH ceiMocerMeHTHH ncrie]

Owmoryhaga I2C koMmyHuKaimjy ca komnokentom DS3231 3a RTC
(runtimeclock)

TIpumetbyje ANCTIIE] 38 IPUKA? BpeMeHa, CeTyje aTyM M BpeMe
KomGuHyje ceprjcko MoBe3HBakbe BHILIE CEAMOCErMEHTHHX
JIHCTITICja M BPEMEHCKO MYJITHIUIEKCHpakbe momoly TpaHsucTopa
Kao NpeKkuava.

KopHcTH J1eko/iep MPHIHKOM pajia ca ceIMOCerMeHTHHM
awmeniejuma

Iwe nporpame ca TajMepom

Tpumersyje pas ca npekuauma (MHTEpanTHMA).

KOPHCTH MPEKHA yCIIe/l IPOMEHE CTaha Ceprom MeMopHje
EEPROM Ready interrupt.

Kopuctu (et u enpom MeMOpHjy.

KopucTy excTepHH eenpom Moayl.

Pasiukyje TacTaType u IUXOBY YNOTpeGy

Pasyme ADC u koprcrn Analog Comparator Interrupt

KopucTH noTeHumomeTap, U0jCTHK, akTHBHH buzzer, Buile TacTepa
MOBE3aHMX HA CAMO jeJ1aH MUH (HAMOHCKH Pa3IEeHHK).

‘VnipaBiba aHAJIOTHAM YJlazuma (Metbatbe BPEJIHOCTH HaroHa yJasa
nomohy norenuuomerpa, poroornopuuka, NTC unn PTC
OTIOPHUKOM, HCL

Cau cazpikaju ce oaiHoCe Ha 01abpaHH THIT MUKPOKOHTpoIepa,
Pa3BOjHO M MPOrPaMCKO OKpyIkere Koje je ofabpaHo

TEOPHUJA

« KoMyHHKauja MHKPOKOHTpO/IEPA Ca pauyHapoM

o TloproBa MMKPOKOHTpOJIEpA, IMIHTAIHH YJ1a3 H H3/1a3

o [lopToBH MHKPOKOHTpOJIEpA, AHATIOTHH YJ1a3, MyJICHO-IIHPHHCKA
Moty taumja

« Paa ca Tactepuma (npexo PullUp ili PullDown otrnoprika).
Pewasarse npoGiiema ayser uiau kpaher nputicka Ha TacTep.

 Paj ca Tacrepuma (npoGuiem Tpenepersa TacTepa, XapaABepeKo 1
coTBEpCKO peluasaibe npodiema)

« Konrpona usspiuersa nporpama nomohy Crapt 1 Cron tactepa

o Amnanoruu ynasu, AJl konsep3uja

o TpaH3ucTop Kao npekn/ay (YK/byuuBambe U HCKIbYUHBAKLE JIEI0BA
€IeKTPOHCKOT KoJta)

« Knacudukauuja aucruieja

o CeamMocerMenTHH MCIIE] (ca 3ajeIHUUKOM KaTOI0M, 3ajeAHHUKOM
aHOZIOM)

o CepHjcKo MoBe3Babe BHIIIE CEIMOCETMEHTHUX IMCTIIEja H
BPEMEHCKO MYJITHILIEKCHpatbe nomohy TpaH3ucTopa Kao
npekutaua. CeIMOCErMeHTHH JIMCILIE]H Ca IBe M ueTHPH umdpe.

« Kopuwhere aekoziepa NpUIHKOM paja ca CeMOCErMEeHTHHM
JMCTIejuMa

o LED matpuua (8x8 LED, 8x8 RGB LED, anpecabunna LED
Tpaka)

« Kanauntusuu censop

« Tacrarype (4x4 Tactatypa, MeGparcKka TACTATYpa, KANAUMTHBHA
Tactatypa)

« USART komyHHKauuja

o 12C KomyHHKaumja

« SPI komyHuKaLmja

o LCD aucruiej ca napajiesHoM U CEPHjCKOM KOMYHHKALIH]OM.

o LCD aucnuej, paj ca CTpHHIOBHMA.

o Paj ca Tajmepuma

o Tlpekim (NPOrpavcKH, criosbatlitbi)

o USART Rx i Tx interrupt. KoMyHHKauHja ca TepMHHAIOM Y
MHTepanTy.
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OGjachH KanalMTHBHH CEH30p

Tpumetbyje PWM —ITyjcHO-1HPHHCKY MOy IaLmjy

Kopucru urutase censope (Cesop Goje, TeMIeparypHu ceHsop,
VTpassyunu censop...)

Kom6unyje 12C komynmKauujy Mactep-ciase u3mely Buiie
MHKPOKOHTpO/IEpa

Ipumetbyje RFID unrau kapruua

H3Bom kOMyHHKaLW]y H3Mehy MUKPOKOHTposiepa U MOGHIHOT
renedpona (bluetooth)

3poam WIFI KoMyHHKaLHjy MHKPOKOHTPOZIEpA H patyHapa
Kpempa pasnunte caetsiocHe edekte .

Kopueru LCD aucrnnej.

TpuMerbyje pajt ca CTPHHIOBHMA.

Crniposojn SPI KoMyHUKaLHjy.

Kopucru Mukpo SD-card modul.

Kpeupa 1amHHCKO YK/byuHBaibe CBETIA

TMoBe3yje enieMeHTe MHKPOKOHTPOIEPCKOT CHCTEMa Y LETHHY Npema
NPHAOIKCHO] WeMH

TToBesyje MHKPOKOHTPOsIEp ca pauyHapoM H npedallyje nojaTke Ha
¥ U3 padyHapa

Mogeyje jennocTaBan MUKPOKOHTPOJIEPCKH CHCTEM Ca
PasNMUNTHM THIIOBUMA CEH30PA U M3BPIIHMX €/leMeHaTa
TToBe3yje cucTem ca padyHapoM  npedaltyje nojaTke Ha u 13
pauyHapa

Tosesyje cuctem ca nepudepujom

o Tlpekun ycnen npomene crara EEPROM memopuje . Paz ca dien
u EEPROM memopujom. Kopuuiherse ekcrepor EEPROM
mozyJia.

« ADC u AnalogComparator interrupt.

o 12C komyHHKauMja MacTep-ciiaBe H3Mely BUILE MHKPOKOHTpOJIEpa

« KomyHokaija u3mel)y MHKPOKOHTposIepa i MOGHITHOT TesiehoHa
(bluetooth)

« WIFI komyHHKaumja

BEKBE

o Paj ca qurutanuum nanasuma (ceeriehe auone, aBoGojHe 1
TpoGoje ceersiche amone, Gysep)

o Pay ca tacrepuma npeko PullUp u PullDown otnophuka, npukas
CTawa Npeku1aa Ha MoHUTOpY. PelaBarbe npoGiema aysker uin
kpaher nputHcka Ha TacTep.

« Pa ca Tactepuma (npobJieM Tpemeperba TacTepa, XapaABEpCKo 1
codTRepCKO petasarbe npodiema)

« KonTpona m3spuicisa mporpama nomohy Crapt 1 Cron TacTepa

o Paji ca aHaJIOTHUM Yla3kMa, (Merbathe BPE/IHOCTH HarloHa ynasa
nomohy noreHuHoMeTpa, pasaeiHuKa HaroHa GoToOTIOpHHKa,
NTC wnm PTC ornopuuka, u cir)

o TPansHCTOp KA Mpekuay (yKIbyuHBaIbe W HCKIbYHBAILE peieja u
MaTHX MOTOpA jeHOCMEpHE CTpyje)

o CeIMOCErMeHTHH JIMcTIe] (Ca 3aje/IHMYKOM KaTo/IoM, 3aje/IHHUKOM
aHOoZIoM)

o CepHjcKo NOBE3UBaIbE BHLLE CEAMOCETMEHTHUX AHCTLIEja H
BPEMEHCKO MyJITHILIEKCHpatbe NoMoly TpaH3MCTOpa kao
npekuaua. CeIMOCErMEHTHH JIUCTIIC|H Ca JIBE M UeTHPH Lndpe.

« Kopumhere aekosiepa NPUIHKOM pajia ca CeIMOCErMEHTHHM
Jwciejuma

« LED warpuua (8x8 LED, 8x8 RGB LED), kpeHpatbe CBETIOCHHX
edexara

o Anpecabunua LED Tpaka kpeupaibe CBETIOCHHX edekaTa

« Tactarype (4x4, 3x4)

« USART komyhmkauuja

« 12C xomynuKaumja

« SPI komyHuKaLmja

o LCD aucruiej ca napasienHoM KOMYHHKALIHjOM paj ca
CTPHHTOBHMA.

o LCD nucriej ca ceprjckoM KOMYHHKALIMOM Pajl ca CTPHHIOBUMA.
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o PWM —IlysicHo-nMpHHCKa MOJYJIaLMja — MCHathe HHTCH3UTETA
ceta ceetiehe amone

o 12C xomynukauuja u komnonenta DS3231 3a RTC
(RunTimeClock) Jucruiej 3a npukas Bpevena.

o Pan ca murutannum censopuma (Censop Goje, TemneparypHu
CeH30p, YITpasByuHH ceH3op...)

o RFID uutau kapruua

o CriosbHU npekus

« Tlporpavcku npexua TimerCompare # TimerOverflow

« ADC 1 AnalogComparator interrupt. Kopuwherse notenuoverpa,
UOjCTHKa, akTHBHOT buzzera, Buie TacTepa nose3any Ha cavo
jenaH nuH (HAMOHCKH Pa3AEHHUK).

o USART Rx i Tx interrupt. KoMyHuKalja ca TepMHHATOM y
MHTepanTy.

« Tlpeknz yerniea npovetie crama EEPROM wmemopuje . Paz ca duiewn
w EEPROM wmemopujom. Kopuherse excreptor EEPROM
Mojyna.

« ADC u AnalogComparator interrupt.

o 12C komyHHKauMja MacTep-ciaBe 3Mely BHIlIE MHKPOKOHTpOsiepa

« Komyhokauuja usmelly MHKPOKOHTpoIepa i MOGHIHOT TesiedhoHa
(bluetooth)

« SPI komynmkaumja. Kopumheme Muxpo SD-card modula,

K:byUHH 0jMOBH: AMIHTATHH Y123, aHANOTHH a3, USART
KoMyHHKauuja, 12C komyHukaimja, SPI koMyHHKalMja, NpeKma,
nporpam,

4. YIIVTCTBO 3A TUJAKTHYKO-METOJAUYKO OCTBAPUBAILE ITPOI'PAMA

HAUYMH OCTBAPUBAIbLA ITIPOTPAMA

Ha NBOM Hacy yIIO3HATH YUCHHKE Ca LIAHCBHMA H HCXOHMA HACTABE, OJHOCHO YICHa, TLIAHOM Paa H KpHTCPH]YMOM H HAUHHHMA OLICHHBAMA, HAHHOM Paza y

YUHOHHLM/KABGHHETY, M PACTIOPE/IOM peat3alluje HacTage.

JluckyTyjete ca yueHHLMMA O HHXOBHM HCKYCTBHMA Ha 3a/1aTe TeMe.
O6mun nacrase:

Tpehu paspen: Teopujcka nactasa (35 wacosa); sexxde (70 uacosa)

Mecro peasmsaunuje nacrase: Teopijcka HacTaa ce 3BOIM y yuHOHHI. BexGe ce peanusyjy y Crieuujanmsosatom Kautety

Tonena na rpyne: Ozesberbe ce Ha BeXXOaMa JIeIH Y TpH rpyne.
Tpenopyuenn Gpoj wacosa no Tevama:

Tpsu paspen (teopuja + Bewde):

o VBosty MukpokouTposnepe (4 +4)

o EfeKTponcke KOMMIOHENTE W MUKpOKoHTpoiepr (31 + 66)
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Tpw u3paau onepaTHBHHUX MIaHOBA NOTPEGHO je AeunucaTH AMHAMUKY pana MMajyhiu y BHAY /1a je yuetbe, Kao 1 (popMHpalbe CTaBOBa U BPEAHOCTH, KOHTHHYHPaHH
NpolIee H @ je Pe3y/TAT je CBHX AKTHBHOCTH HA UGCOBMMA PEAH3OBAHMX PAXTMUMTHM METOACKMM MPHCTYHOM, Kopuitherem MH(OpMALMja U3 PAsTMUMTHX M3BOpA,
npe3eHToBaHM BehiM GpojeM PealHuX NpHMEpa H Y3 akTHBHO yuewhe yucHHKa.

HacraBHe canpkaje je HEONXOHO PeaM30BaTH KPO3 CUMYJIALH]y IITO BUIIE CHTYAlHja U3 PEaHOT KOHTEKCTa, KOpHCTehH caBpeMeHe HacTaBHe METoJIe H CPe/CTRa.
TpeGa HacTojaT a yueHuLu Gy1y 0cnocoGibeHH 3a: CaMOCTAlHO pellaBatbe NPOG/IeMCKHX CHTYalHja; NIpOHANAKeHe, CHCTeMaTH30Batbe M kopuilhiere HHpopMauHja U3
Pas/IMUMTHX M3BOpa (HIp. CTPYUHE JIMTEpaType, HHTEPHETa, Yaconuca, yubeHnKa, KaTanora...): BU3yelHO onakaibe, nopehiere u ycrnocras/bame Besa umely pasiuunrux
caapikaja (HNp. MOBE3MBaLE Cazpkaja MPEIMETA Ca CBAKOJHEBHUM MCKYCTBOM, CajipikajumMa APYTHX MPEMETa U /IP.); TUMCKH Paji; CaMONpPOLEHy CONCTBEHOr 3Haiba
Hanpe/IoBakba; MPE3CHTALM]Y CBOJUX PajioBa M IPYMHMX MpojekaTa M euKacHy Bu3yesHy, BepbaiHy M MHCaHy KOMYHMKAlMjy Y3, Kaia je TO notpeGHo u omrosapajyhy
apryMeHTaLmjy.

TIpHAHKOM peann3aiiije HacTaBe KOPUCTHTH CBA I0CTYHA HACTABHA CPE/ICTBA M My/ITUME/INjalIHE Mpe3eHTalje, ynyhuBaTH yueHuKe a KOPHCTe HHTEPHET U CTPYUHY
JMTEpaTypy, NPUMEIbUBATH Pajly IapOBHMA H Pa/ly MatbHM rpyriamMa, MOTHBHCATH yueHHKE J1a CAMOCTA/IHO peluasajy npobieme KoprcTehin HCTpakuBauKH NPHCTY T HayYHOM
o0pasoBatby, KOHTHHYHpaHO ynyhuBaTH yuenuke Ha npuMeny HayueHor y Gyayhem rnosusy 1 CBaKOJHEBHOM JKMBOTY KPO3 NPUMEPE U3 NPAaKCe, MOTHBHCATH yUeHHKE /1a pajie
camocTanHe paziose.

Hacrasy oGaBuTh nomoliy HEKOT 01 CABPEMEHHX MHKPOKOHTPOIEpa Kao o ¢y PIC, ARM, AVR u apyre. KOPHCTHTH HEKO O/l Pa3BOJHHX OKpYZKeba Kao LTO ¢y
EasyPic, ARDUINO, ESP 32, Clicker, Flip&Click u ¢

Cae canpskaje Apyre Teme NPHIArOAMTH W3aGPaHOM MHKPOKOHTPOJIEPY H Pa3BOJHOM OKPYJKerby, YaCOBE YCKJIAIMTH Ca NMPEAMETOM €/IeMEHTH ayTOMAaTH30BAHHX
cHcTeMa.

Bewkbe opraHM30BaTH TaKO J1a CE O/IeIbekbe JIeIH Ha TpH rpymne. ITo MoryRHOCTH, y jeIHOM TepMHUHY pajuTH jeaHy BekOy., a HajBHLIE TPH BEXKOE Y jeIHOM LIMKITYCY.

Ha nouetky cBake BexkOe yueHHIIMMA JIaTH TEOPHjCKe OCHOBE HEOTXO/IHE 3a pasyMeBarbe H u3Bohere Bewkbe.

Jestna BexGA ce pa Ba CrIOjeHa WIKOICKA UACA H 32 TO BpeMe TPeba a ce MOBesKy E/IeMEHTH 110 JIATO] LIeMH WA 110 WIeMH Kojy je yUeHHK cam HaUpTao, oapaje
N0TPEGHH NPOpatyHH, HATHIIIC POIPAM W H3BPLIH POBEPA HCTIPABHOCTH HATIPABBEHOT CHCTEMA.

Tlpy u3paan BexGH cBakK yueHHK Tpeba a MMa NPaKTHKYM Wi pajiHe HCTOBE.

'V naGoparopuju TpeGa 1a Gyie I0BOJLHO PalHUX MECTA /1A 32 Je/IHMM PalHUM CTOJIOM GyJly HajBHILIE /1BA yueHHKa.

H3Boljerbe BeXGH ycariacHTH ca TEOPHjCKOM HACTAaBOM Tako J1a oiroBapajyhe BexGe ciiesie oMax HakoH 0Gpajie TEOPHjCKOT rpajiuBa.

Ha kpajy cBakuX Be:OW W3BPIINTH MPOBEPY MCIYHHEHOCTH 3a1aTKa

MHCHCTUPATH HA I03HABAIbY 1 TIPUMEHH Mepa 3aLTHTe Y JaGOpPATOpHjH M HA OAFOBOPHOM KopHiulietby PaCTIONOKUBHX pecypea.

Yacoe BexOH YCKIAIUTH Ca TEOPHJCKOM HACTABOM Ka0 M Ca MPEIMETOM e/IeMEHTH ayTOMAaTH30BaHHX CHCTeMa.

IpBa aBa Gnoka BexGH, 10K ce He npehe oaroBapajyhe TeopHjcko rpaaHBO, HCKOPHCTHTH 3a MOHaBJbarbe nporpamckor jesuka C koju je pahen y apyrom paspeny.
VUCHHLIMA CKPEHYTH Ay Ha CAHYHOCTH H PasIHKe H3Mchy MPOrPavMCKOT je3Hka KOjH Ce KOPHCTH y H3a0PaHOM PasBOjHOM OKpY ety H POTpamMeKor jesuka C.

5. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHBHO OLIEIbUBAILE YUEHUKA

DOpMATHBHO OLEH-HBAbE, Kao Mozien npahera Hanpe1oBakba yYeHHKa, Ce O/IBHja Ha CBAKOM Yacy M CBaKa aKTHBHOCT je 106pa NPH/IHKA 3a MPOLIEHY HANpeaoBaba 1
naBarse noBpatHe HHdopmaunje. locTiriyha yuennka je Moryhe BpeAHOBATH Kpo3: aKTHBHOCTH Ha uacy (Tj. POLIECY yueHa); MOCTABbaNE MHTala H/WIH 1aBate OAroBOpa
¥ CKJIajty ca KOHTEKCTOM KOjH ce 0GjallbaBa; MO3MTHBHOM OIHOCY MPeMa OMPEMH; H3PaiM 3a7aTaka, HCTPaKHBAUKHX NPOjeKaTa M CIL.; MPE3CHTOBAE Ca/lpikaja; TeCToBe
NPAKTHYHKX BEITHHA, Npaherse MOCTHIHYTOCTH MCX0/a, IOMON IPYroBHMA M3 OZIC/bekba Y LIHJbY CaBJIaJiaBatha rPauBa 1 Cl.

Vuenuke TpeGa ocrocob/baBaTh W OXpaGpHBATH J1a NPOLIEHbY]Y CONCTBEHH HANPEJAK y OCTBAPHBAHY MCXO/IA, KAO M HANPEIAK APYIHX yueHHka, y3 oarosapajyhy
aprymeHTaumjy.
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Ha kpajy cBakor 4aca WM akTHBHOCTH HAlPaBHTH KPATKy aHaIM3y J0CAALliber pajia, 06aBe3HO NOXBAINTH yUEHHKA 3a OHO LUTO je MOCTHIao M 00pa3/iokHTH wTa
Moske W TpeGa aa monpasu w/uiu ypaau. [ToTpeGHO je OCMMCIHTH BHIUE THIOBA PA3MYMTHX AKTUBHOCTH Ca MPOJAYKTHMA PasIHUMTOr HUBOA CIOKEHOCTH M YTBPAMTH
OUEKMBAHE HCXO/IE, @ MPEMa HHMa W KPHTEPHjyMe BPeHOBaH:A.

OuemuBarbe yueHHKa ce oBHja y ckiaay ca [paBuiHHKOM o onewHBatby. [10TpeGHO je, Ha MOUeTKy WIKOJICKE FOJIMHE, YTBPMTH KPUTEPHjyMe 3a OlickHBame (y
ckazty ca [paBHIHHKOM O OLeHHBalbY), PBEHCTBEHO 32 CYMATHBHO OLICHHBAIbE H Ca HHMA YNO3HATH yueHHke. CyMaTHBHO OLCHHBAIbE C& MOKE M3BPIIMTH Ha OCHOBY
noj1aTaka NPUKYIbeHHX JOPMATHBHHM OLICHHBAHEM, PE3y.ITaTa/pelliersa NpoGIeMCKOr HiIH NPOjeKTHOT 3a/1aTKa, YCMEHHX NIPOBEpa 3Hakba, KOHTPOIHKX M 1oMahnX 3a1aTaKa,
TeCTOBa 3Hata U ¢ji. Haunu yTphHBaiba cyMaTHBHE OLIEHE YCKIAMTH Ca MHMBHLalHUM OCOOHHAMa yueHHKa.

TokoMm Tpajarma HACTABE PEATM30BATH je/aH TCOPHjCKH TECT y CBAKOM KJIACH(HKALIMOHOM MEPHOTY M HAKOH CBAKMX 4-5 BxGM OLCHHTH CaBNaTaHOCT NMPAKTHUHUX
BEWITHHA.
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1. OCTBAPUBAKE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIA U TPAJAKLE

Hasus npeamera: YIIPABJbAIE EJIEKTPOHCKUM IPETBAPAYMMA CHATE

Tomuuiibu GoHz 4acos:

Teopujcka HacTaBa Bexbe IlpakTHyHa HacTaBa Hacrasa y 610Ky Vkynuo

v

0 62 0

0 62

2. UMJBEBH YYEIbA:

—  0crnocob/baBare yuUeHHKa O HAUMHY Pajia, JIaBHHM OJLTHKaMa M OCHOBHOj CTPYKTYPH Xap/IBEpCKe peausaliije jeIHOCTaBHUjHX eIeKTPOHCKHX MpeTBapaia cHare
—  0CrocoGbaBabe yueHHKa H300p eeKTPOHCKHX KOMIOHEHTH 3a Xap/BEPCKY pean3alinjy jeIHOCTABHHjH eIEKTPOHCKH MpeTBapaya cHare;

— 0cnocoBmaBate yueHHKa 3a KBATHTETHO OIpKaBatbe jeNHOCTABHH{MX ypehaja H KOMIOHEHTH eNIeKTPOHCKHX NPETBapaya cHare;

— ocrniocoGbaBarbe yueHHKa 3a yueuihe y pasBojy, peainzaiiuju, eKCrioaTaluj, TECTHpary Noje/IMHHX je/IHOCTABHH]MX EIEKTPOHCKMX NpEeTBapaya cHare;

—  ocnocoGibaBabe yueHHKa 3a MMIUIEMEHTAl]y jeIHOCTABHWIHX YNpPaB/bauKMX AiropuTamMa 3a YNpaBbatbe €NEKTPOHCKMM MpETBapauMMa cHare MPUMEHOM
MHKPOKOHTPOJIEPCKHX YNIPaBIbauKHX CHCTEM:

~ ocnocobmanarse yuenHKa 3a Npoay6 bHBAILE 3HaIba H3 05AACTH YNIPABIbaIba eEKTPOHCKHX PETBAPANa CHATE H PaH Jaber yCaBpLiaBarsa;
— 0CMOCOBIbaBALE YUHHKA 32 HCTPAKUBAUKH PAL 13 0GAACTH YIIABIbarba eACKTPOHCKHM MPETBApauNMa CHare;

3. TEME, UCXO/I!, TPENIOPYYEHU CA/IPKAJU U KJbYYHH ITOJMOBH CAJIKAJA

Paspen: werspTi

TComuiibu doun uacosa: naGoparopujcke Bexde: 62 uacosa

nperpapave cHare

MHTErPHCAHHX YIIPABLAUKHX KOS, 100y HHX//IPA]BECKHX KO/,
MHKPOKOHTPOJIEPCKHX YIIPaB/bauKHX CHCTEMa

nponalje Ha HHTEPHETY peJieBaHTHe HHpOPMaLKje U TeXHHUKe
TIO/IATKE €/IEKTPOHCKHX KOMIIOHEHTH U ypeljaja

ncxoaa TPEINOPYYEHH CAIPKAJA / KJbYYHU NOJMOBH
TEMA
Tlo 3aBpuietky Teme yuenuk he Guth y cramy na: CAZIPIKAJA
HaBesie OCHOBHE N0/IEJ1E C/IEKTPOHCKHX peTBapava cHare « ENeKTpOHCKH NIpeTBapau cHare, OCHOBHE MOAee H
HABE/IE OCHOBHE TEXHHYKE KapaKTepHCTHKE CTaHAapIHHX KapaKTepPHCTHKE
npeTBapava cHare « IlpaBuy pa3eoja eeKTPOHCKHX NpeTBapaya cHare
OBpABNONKH NOTPEGE 32 HEPreTCKH eUKACHMM €lIeKTPOHCKHM « EJIeKTPOHCKM NPETBAPauM CHATE Ca ACTIEKTA EHEPIeTCKe
Vaony npeTBapaynMa eduracHoCTH
enexTponcice KOPHCTH KaTaJlolIKe M0/1aTKe e/IEKTPOHCKMX KOMIOHEHTH, o Katanouku nojauu eneKTpoHCKHX KOMIOHEHTH, HHTETPUCAHHX

YNpaBJbauKHX KOJA, NOOYAHHX/1PajBepCKUX Koia,
MHKPOKOHTPOJIEPCKHX YTIPaB/bauKHX CHCTEMa

« MI3BOPH KaTaNOUWIKAX M TEXHUYKHX NI0J1aTaka Ha HHTEPHETY
KOMIOHEHTH 1 ypehjaja

Kubyunu mojMoBH: npeTBapay cHare, npaBLH pa3Boja, eHepreTcka
eIMKACHOCT, KATAOWIKH M0J1aTaK, HHTEPHET

Jluneapnn
peryaatopn u
H3BOPH HaNajama

OPMHPA CTIHCAK HEOXO/IHOT MATCPH]ATa W KOMTOHCHTH Ha
OCHOBY NPHJIOAKEHE EIEKTPUYHE LIeMe

uzabepe HEONXo/aH MaTepHja 3a peanusaumjy ypehaja
M3BPIIN IOBE3MBAH,E KOMIIOHEHTH y XAp/BECKY LEJIHHY

o JluHeapHH H3BOp JeAHOCMEPHOT HaNOHa+5V
o EeKTPOHCKO KOO
o Ms3bop komnoHenTara
o _Xapapepcka pealusaluja U TECTHPAILE paja
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Hasus npexvera: OCHOBE IIPAKTUYHUX BELITUHA

1. OCTBAPUBAIA OBPA30BHO-BACITUTHOT PAJIA - OBJIMLIM H TPAJAILE

HACTABA
PA3PEJ{ TIPAKCA VKYITHO

Teopujcka HacTaBa Beskbe IpakTuna vactaBa | Hacrasa y Gnoky
1 222 222
Hanomena: y TaGesu je npukasaH roauuiibH (pOH/L 4acoBa 3a CBakH 0GIHK pajia

2. IUJBEBU YUEBA:

—  Pa3eujae HaBKKa 3a uyBakbe 3/paBiba M MPUAPIKABAba MEPA 3ALUTHTE HA Pajy:

—  OcnocobbaBarbe yueHHKa 3a OPraHH30Babe pajia M palMoHanHo kopuiuhierwe eHepruje u matepujana;

—  OcnocobbaBare yueHUKa 1a KOPUCTE CTaHAP/Ie, HOPMATHBE, KATATIONe KA0 M TEXHUUKO TEXHOJOLIKY IOKYMEHTALIH]Y;

— Ocriocobmararbe yueHHKa 1a IpaBiHO Kopucte ypehaje, anat, MepHH aat 1 npusop;

—  OcnocoGbaarbe yUeHHKa 1a BpLIE MALIMHCKE W PydHE oNepalinje Ha MaTepHjainMa, Kao o Cy: obenekasatbe, pesatbe, Typrinjarse, Gylierbe, ypesuparbe n
Hape3MBathe HABOja;

—  OcniocoGbaarbe yUeHHKa 12 H3BOJIE PALOBE y €IEKTPOTEXHHHUKO] CTPYLH (PHNIpeMa Kpajesa NPOBOAHHMKA, H3pajla KabIOBCKHX cHomnuha, MOHTa)a M NOBE3HBatbe
€JIeKTPOTEXHHUKOT IPHGOPA, MEpera H HCTIHTHBAkbA):

—  Pa3Bujarbe 0iroBOPHOCTH NpeMa POKOBMMA, KBAJIMTETY W NMPELU3HOCTH JATOr 10C1a.

3. HA3WB U TPAJALE MOJYJIA IPEAMETA

Pa3spen: NpBH
Pen.op HA3HUB MOAYJIA Tpajame Moayia (4acoBu)

OcHoBe MPaKTHYHKX BELITHHA Y MALLIUHCTBY 111

2. | OchoBe mpakTHUHKX BeWTHHA Y €1EKTPOTEXHHLI 111
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M3BPUIM HCTIMTHBAE Pajia ypehaja npUMEeHOM CTaHapIHHX
MEpHHX HHCTPYMEHaTa 1 onpeme

pesy.itate ucnuTuBaba ypehaja NpereHo A0kyMeHTyje
HanpaBu WIEJHO Pellerbe eeKTPOHCKe MoumLe ypehaja y
ozrosapajyhem codraepy

HANKLIE KOPHCHHYKO YITYTCTBO

o JluHeapHH H3BOP jEIHOCMEPHOT HamoHa -5 V.
o Enektpomcko koo
o HsGop koMnoHeHTata
o Xapasecka peausauuja M TECTHpake paja
« JluneapHor U3B0p GHIONAPHOT jeIHOCMEPHOr HaroHa Harajarba
*15V
o EnektpoHcko koo
o Hzbop komnoneHTata
o Xapasecka peaiu3auuja H TECTHPake paja

KJbyUHH N0jMOBH: THHEAPHH PEry.1aTOp, EMEKTPOHCKO KOO, H3G0p
KOMIIOHEHTH, Xap/IBEPCKa peanusauuja

Jeanodaznu xnoann
HCNpaBbavH ca
H3IA3HAM
jenHoKBaApAHTHHM
HONEPCKH CTENeHoM

(opmHpa criMcak HEONXOHOT MaTepHjalla M KOMIIOHEHTH Ha
OCHOBY NPHJIOIKEHE ENICKTPHUHE LeMe

MHKPOKOHTPOIEPCKY KapTHILy MOBEKE Ca payyHapoM H
€/IEKTPOHCKMM KOJIOM NPETBAPaYa OMCKO-HH/L KTHBHHM
onmepehersem

HCTIPOrpaMHpa MOKPOKOHTPOJIEPCKY KapeTHILY 32 TEXHHKY
YNPaB/barba jeIHOKBAAPAHTHUM TPAH3HCTOPCKUM HOTIEPOM
MMIUICMCHTHPA KOHTPOITY H3BPUIABAIbA YNIPABILAYKOT ANITOPHTMA
TIPUMEHOM CTapT-CTOI TacTepa

M3BPLIN KOPEKLH]Y YNPaBIbauKor afiroOpUTMa TaKo J1a ce
oarosapajyhum noreHUHOMETpPOM MoYKe MeHaTH (aKTop HcryHe
Honepa

M3BPLIM KOPEKIM]Y YNIPaBIbauKor alropuT™a Tako na ce ha LCD
nunnejy(2x16) uenmeyje BpeHoCT (akTopa HemyHe Honepa
n3paKeH y %

M3BPLIM MEpErba OCHOBHUX BEIMYMHA IPUMEHOM CTaHAAPAHHX
MEpHHX MHCTPYMEHATA 3 1yH OIICET NPOMeHe (AKTOpa MCTyHE
CHHMH JIHPHTATHUM OCLMJIOCKOTIOM KapaKTEPHCTHYHE BPEMEHCKE
JMjarpame ynpasbaukuX CHIHANA, Kao M HATOHa M CTpyje Ha
noTpowayy

pesyJITate Mepera M CHHMakba NPEreHo JIOKYMEHTYje

HAIMpaBH HEJHO pellierbe eIeKTPOHCKe rounLe ypehaja y
onrosapajyhem codrepy

HAMKIIE KOPHCHHYKO yYTCTBO

n3paljyje uaejHa peliersa NPojeKTHHX 3ajaTaka Ha oarosapajyhy
Temy

00passonkn n360p Teme/neje NPojeKTa/MCTPKMBAKA, LIWJb W IIaH
paja:

o JeHodastu AMOMIHM MCTIPaBIbay ca CPEAbOM TaUKOM H H3JIa3HHM
je/IHOKBAIPAHTHHUM HOTIEPCKHM CTETIEHOM H OMCKO MH/YKTHBHHM
onTtepeherem

o EnektpoHcko K00 npeTBapaya

O AHAIH3A TEXHUKE yNIpaBIbatba/yIPABLAUKOT ANrOPHTMA

o Xapasepcka CHHTE3a NIPeTBapaya U MMILIEMEHTALIH]a
TEXHHKE YIpaB/batba

o JemHodasHu AMOHM MCNIPaBIbay y MOCHOM CTIOjy M H3/Ia3HUM
je/IHOKBA/IPAHTHUM HOTIEPCKMM CTETIEHOM H OMCKO MH/TYKTHBHUM
onTtepeherem

0 EJeKTPOHCKO KOJIO npeTBapaya

O AHaIM3a TEXHHKE YIIPaB/bara/yTIpaBbaukor alropHTMa

o XapzBepcka CHHTE3a MpeTBapaya U MMIIEMEHTAIHja
TEXHHKC YIPaBIbatba

Kubyunu nojmosn: jesiHodasiu ucnpassbad, jeIHOKBAAPAHTHH
4orep, eJeKTPOHCKO KOJIO, H300p KOMIIOHEHTH, XapaBepeKa
penamsaumja, nvmevenTauuja coraepa
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NpUKYNH, oslabepe u obpau nHopMalmje pesieBaHTHE 3a
ucTpazkkuBabe, kopuctehu pasnnuure nocrynke u caspemene MKT
anare;

capabyje y rpymnu/Tumy

KPUTHYKH TIPOLIEHH CONICTBEHH Pajl H Pajl CApailiuKa Y TpyIH/THMY;
ZM3ajHMPA M peasiu3yje MpojekaT OAroBOpHO ce oaHocehn npema
ceBH, capaiHULIUMa W 5KMBOTHO] CPEIMHHUS

Jeanodazun
THPHCTOPCKH
HenpaBbun

(hopmupa crivcak HEONXOHOT MaTepHjasia U KOMIOHEHTH Ha
OCHOBY NPUJIOIKEHE ENIEKTPUUHE LIeMe

w3aepe Heonxo/tan MaTepujan 3a peamnsaunjy ypehaja

M3BPLIN CHCTE3y YTIPAB/bAuKOr KOJIa IPHMEHOM CTaHIAPAHHX
MHTErpHCAHHX KOJIA 33 YNIPaBIbate THDHCTOPOM

HM3BPLIM IOBE3MBAHE YTIPABILAUKOr KOJIA CA €HEPrEeTCKHM JEIOM
npeTBapaya

M3BPIIM UCMUTHBAE pajia ypehaja npuMeHom cTaHapiHiX
MEpHHUX HHCTPYMEHATa 1 OfipemMe y MyHOM Oricery yria peryJjaije
THpHCTOpa

CHHMH KapakTepHCTHUHE BPEMEHCKE Ajarpavie IMrHTaTHAM
OCLIMJIOCKOTIOM

pesy.TaTe HCMTHBAkbA Ypehaja IPErneaHo 10Ky MeHTyje
HANpaBH MEJHO pellieke eNIEKTPOHCKe Tiounie ypehaja y
oarosapajyhem coreepy

HANKLIE KOPUCHUUKO YIIYTCTBO

« Wspana xapasepcke peanusauuje jeaAHopasHOr THPUCTOPCKOTN
MOy TATIACHOT HCTIPABIbaYa ca OMCKMM orTepehieren
o EfeKTpoHcKo Koo
o H36op komnoHenTara
o Xapasecka peausauuja 4 TECTHpae paia
« Fispazia xapasecke peajiusaimje jeaHohasHor noyynpassusor
MOCHOT HcripaB/baua (2 Mofe, 2 THPHCTOPa) ca OMCKMM
onTtepeherem
o Enektpomcko koio
o H36op komnoHenTara
o Xapasecka peajusauuja M TECTHpate paja

K/byunu nojMoBH: THPHCTOP, €IEKTPOHCKO KOJIO, H3G0p
KOMTIOHEHTH, Xap/iBepcKa pesiansatiuja

Tpodasuu quoxun
HCNPAB/bAYH €A
[ERRENTAY
jennoxBaapanTHUM
HONEPCKH CTeNenoM

OPMHPA CTIHCAK HEONXO/IHOT MATCpHjATa W KOMTOHCHTH Ha
OCHOBY NPHJIOJKEHE EJISKTPUYHE LIeMe

MHKPOKOHTPOJIEPCKY KapTHly NOBEKE Ca payyHapoM H
€/IEKTPOHCKMM KOJIOM NPETBAPaYa OMCKO-HH/LyKTHBHHM
onTepehermem

HCMPOTPaMHpa MOKPOKOHTPOJIEPCKY KApCTHILy 32 TeXHHKY
YTIpaBibakha jeIHOKBA/IPAHTHHM TPAH3UCTOPCKHM HONEPOM
MMILIEMEHTHPA KOHTPOJIY H3BPLIABAk:A YIPABILAYKOT allrOPHTMA
IPUMEHOM CTapT-CTOM TacTepa

M3BPLIN KOPEKLH]y YTIPaBJbauKor ajlrOPHTMA Tako Jia ce
ozrosapajyhnm MoTeHIHOMETPOM MOYKe MeHaTH (aKTop HcryHe
onepa

M3BPLIN KOPEKIU]Y YNIPABBAUKOT alropHTMa Tako fa ce Ha LCD
miejy(2x16) uenmeyje Bpeanoct aktopa HenyHe doriepa
u3paxeH y %

M3BPIIM MEPEHba OCHOBHUX BEMYMHA IPHMEHOM CTaHAAPAHHX
MEpHHX HHCTPYMCHATa 3a MyH OTICETr MPOMEHE (haKkTopa HenyHe

« M3pana xapsepeke peanusatmje TpodazHOT AHOHOT HCTPaBibaua
€a CPE/IOM TAUKOM M M3JIA3HUM je/IHOKBAIPAHTHHM YONEPCKHM
CTENEHOM H OMCKO HHIYKTHBHHM ontepehersem

o E/eKTPOHCKO KoJIo mpeTBapaa

O AHaiu3a TeXHHKE YNpBIbatba/ypaBbayKor airopuTMa

o XapjBecka CHHTe3a MpeTBapaya U UMIUIEMEHTaLHja
TeXHHKE YIpaBibatba

« Ms3pana xapasepcke peanusaumje TpodasHOr AHOHOT HCTPaBibaya
Y MOCHOM CTIOjy M H3J1a3HHM j&/IHOKBAJPAHTHHM YONEPCKHM
CTENEHOM H OMCKO HHIYKTHBHIM onTepehersem

o Enektpomcko koo npeTsapaa

O AHaju3a TeXHHKE YPBIbaka/ypaBbaykor airopuTMa

o Xap/Becka CHHTe3a NpeTBapaya U UMILIEMEHTalHja
TEeXHHKE yNpaBIbatba

Kibyunn nojmMoBu: TpoQasiu HCnpaIbay, jeIHOKBAIPAHTHH Horiep,
CJICKTPOHCKO KOJI0, H3G0P KOMIOHEHTH, XapBEpCKa peiansanuja,
MMnIemMenTalmja copTeepa





image195.png
CHUMH JIHPHTATHAM OCLMJIOCKOTIOM KapaKTEPHCTHUYHE BPEMEHCKE
JMjarpame ynpaB/baukKuX CHrHANA, KAO M HarNOHa M CTpyje Ha
norpowayy

pesy.ITate Meperba M CHHMakba NPErIeIHo 10Ky MEHTYje

HANpaBu MIEJHO pellierbe eNeKTPOHCKe TuiouHLe ypehaja y
ozrosapajyhem codraepy

HANWLIE KOPUCHHYKO YNIYTCTBO

Jeanodazun
HANOHCKH
uuBepTOPH

MHKPOKOHTPO/IEPCKY KapTHLL MOBEKE Ca pauyHapoM 1
€7EKTPOHCKHM KOJIO HHBEPTOPA C& OMCKHM/OMCKO-HHYKTHBHUM
onTepehersem

MCNIPOrpaMHpa MOKPOKOHTPOIIEPCKY KAPCTHILY 3a TEXHHKY
[IPABOYTa0HOI/CHMETPHUHOT KBA3HINPABOYA0HOI/ HECHMETPHHUHO
KBa3HIPaBOYraoOHOT YNPaB/barba, jeHO(asHUM HANOHCKHM
TPAH3MCTOPCKHM HHBEPTOPOM

HMIIeMeHTHpa cuHycHy PWM TexHHKy ynpaeibarba
MMIUICMCHTHPA KOHTPOITY M3BPLIABAIbA YNIPABILAYKOT AITOPHTMA
NPUMEHOM CTapT-CTOMN TacTepa

M3BPLIM KOPEKLU]Y YNPaB/bauKor ajirOpHTMa TaKo Jia ce
ozrosapajylium NoTeHUHOMETPOM MOJKE MEFbaTH H3llasHa
(pekBenumja nuBepTOpa y opeljeHom oncery

M3BPIIM MEPEHa OCHOBHUX BEMYMHA IPUMEHOM CTaHAPAHHX
MEpHHX HHCTPYMeHaTa

CHUMH JIMPHTAIHUM OCLMJIOCKONIOM KapaKTEPHCTHUHE BPEMEHCKE
JIMjarpame ynpaB/baukuX CHIHAA, U HAMOHA W CTpYyje Ha
noTpowayy

pe3y/ITaTe Meperha M CHHMakba NPErIeHo JIOKYMEHTYje

HANPaBH HJIEJHO pellierse e/eKTPOHCKe Miounie ypehaja y
oarosapajyhem codreepy

HANKLIE KOPUCHHUUKO YIIYTCTBO

wspaliyje wiejia pewersa NpojeKTHUX 3a1aTaka Ha onrosapajyhy
Temy

0GpasnokH H3G0p TeMe/Hieje NPOjeKTa/HCTPAKHBAKLA, LIMIb H MIaH
pana;

npuKynH, ofabepe u 0Gpaau nHopmaLmje peieBaHTHE 3a
ucTpanuBarse, KopHcTehu pasnnumte nocrynke u caspemene KT
anare;

capabyje y rpynu/Tumy

KPHTHUKH TPOLIEHH CONCTBEHH Pajl M pajl CapajiiuKa Y rpynu/THMY;
ZM3ajHMPA M peaiusyje Npojekar OAroBopHo ce oaHocehn npema
cebH, capaiHULIUMa W JKMBOTHO]j CPEIMHU

o JenHodasnu HAMOHCKH TPAH3UCTOPCKH MHBEPTOP Y MOCHOM CrIOjy-
IIPABOYTA0HO YIIPAB/baH:e, CA OMCKHM M OMCKO-HH/lyKTHBHHM
onrepehersem

©  EJeKTPOHCKO KOJIO peTBapaua

O AHa/M3a TEXHHKE YIPBIbaHa/yNIPaBbadKor airopuTvMa

o Xapapecka CHHTE3a NIPETBApaya H HMILIEMEHTALIH]A
TeXHHKE YIpaBibarba

o JenHodasHu HAMOHCKM TPAH3UCTOPCKH MHBEPTOP Y MOCHOM CMOjY -
KBA3WNPABOYA0HO CHMETPHUHO YTIPABIbate, C4 OMCKHM H OMCKO-
uHayKTUBHIM orTepehersem

0 EJeKTPOHCKO KOJI0 npeTBapaya

O AHa/M3a TEXHHKE YPBIbaHa/yNpaB/badkor airopuTvMa

o XapaBecka CHHTE3a NIPETBAPaYa H HMILICMEHTALIH]A
TEXHHKE YIpaB/batha

o JenHodasHu HAMOHCKH TPAH3UCTOPCKH MHBEPTOP Y MOCHOM CMOjY -
KBa3MIPABOYIA0HO aCHMETPHUHO YNIPBAH-E, C2 OMCKHM H OMCKO-
HHLKTHBHHM orTepehiersem

o ENIeKTpOHCKO Koo MpeThapava

O AHa/u3a TEXHHKE YNPBIbaa/yNIPaBbauKor airopuTyMa

o Xap/Becka CHHTE3a NIPETBApaya  HMILIEMEHTALIH]a
TeXHHKe YIpaBsbatba

o JenHodasnu TpaH3MCTOPCKH HAMOHCKH HHBEPTOP Ca CHHYCHOM
PWM TexXHHKOM yNpaB:baba, ca OMCKHM H OMCKO-HHYKTHBHHM
onmepehersem

o EAeKTPOHCKO KOJIO NpeTBapaya

O AHajiu3a TeXHHKE YNpBIbatba/yNpaB/baykor ajiroputyMa

o Xapasecka CMHTe3a [IpeTBapaya M MMILIEMEHTALM]a
TeXHHKE YIpaBbatba

K/byuHH 1I0jMOBH: HHBEPTOP, CCKTPOHCKO KOO, H360p
KOMIOHEHTH, Xap/IBEPCKa pelan3alnja, MMIIemMeHTaimja coraepa
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Tpodasun
Mugepropn

MHKPOKOHTPOIEPCKY KapTHILy NMOBEKE Ca PayyHapoM H
€/IEKTPOHCKMM KOJIO HHBEPTOPA €& OMCKHM/OMCKO-HHYKTHBHUM
onrepehersen

MCNIPOrpaMHpa MOKPOKOHTPOJIEPCKY KapTHLLY 32 TEXHHKY
YNpaBIbara TPO(a3HHM LIECTOMYICHAM HAIOHCKHM
TPaH3HCTOPCKHM HHBEPTOPOM

MCTIPOrpaMHUpa  MOKPOKOHTPOJIEPCKY KapeTHily 3a chHycHy PWM
TEXHUKY yNpaBjbatba TPOPa3HHUM HAMOHCKUM TPAH3UCTOPCKHM
HHBEPTOPOM

MMILIEMEHTHPA KOHTPOJTY H3BPLIABAK:A YIPABILAYKOT a/IrOPHTMA
NPUMEHOM CTapT-CTOMN TacTepa

M3BPUIN KOPEKLU]y YTIPaBJbauKor airOPHTMA TaKo Jia ce
ozroapajyhum MoTeHUHOMETPOM MOJKE MEHaTH HaNlasHa
(pekBenumja nBepTOpa y opeljeHom oncery

W3BPUIM KOPEKLIH]Y yNPaB/bauKor alropHTMa Tako Aa ce Ha LCD
unejy(2x16) nemmcyje BpeaHOCT W3MA3HE ppeKBenIje

M3BPUIN MEPEHba OCHOBHUX BE/IMUMHA NPHMEHOM CTaHIaPIHHX
MEPHHX HHCTpYMeHaTa

CHUMH JINPHTATHAM OCLMJIOCKOTIOM KapaKTEePHCTHYHE BPEMEHCKe
ZMjarpame ynpaBbadkuX CHIHA/IA, KAo M JIMHUJCKUX U (asHuX
HarloHa Ha NoTpoLady u cTpyje jeane ¢ase norpouaya

pesynTaTe Meperha H CHHMakba MPErieHo 10Ky MeHTYje

HANpaBU HACJHO pellierbe eneKTpoHcke mounie ypehaja y
oarosapajyhem codreepy

HANKLIE KOPHCHHYKO YTy TCTBO

uspaljyje niejHa pelersa NpojeKTHHX 3a1aTaka Ha oarosapajyhy
Temy

00pasnosku 300p Teme/Heje NPOjeKTa/MCTPaKHBakba, LHIb U MlaH
pana;

npukynu, onabepe u oGpaau MHGopmaLmje pesieBaHTHE 3a
WCTpakHBatbe, KopHCTehH pasiamTe nocTyrke H caspemene MKT
anare;

capaljyje y rpynu/tumy

KPUTHYKH TPOLICHH COTICTBEHH Pajl M pajl CapajiiuKa y rpynu/Tumy;
JW3ajHMpa  peanu3yje MPojeKaT OIroBOpHO ce oaHocehn mpeva
ceOM, capaJiHULIMMA W SKUBOTHO] CPEAMHH;

o TpohasHu TpaH3MCTOPCKH HAMOHCKH 1LIECTOMYJICHH HHBEPTOP, Ca
OMCKHM M OMCKO-MH/IyKTUBHUM onrepeherem
0 EJeKTPOHCKO KOJIO npeTEapaya
O AHaaM3a TEXHHKE YIIPBIbAIa/yTIPABILAUKOT AITOPHTMA
o Xapapecka CHHTE3a NIPETBApaya H HMILIEMEHTALIH]A
TEXHHKE YIIPaBIbatba
o TpotazHu HaroHCKH HHBEPTOP ca cHHYcHOM PWM TexHiKoM
YNpaBJbaka, ca OMCKMM M OMCKO-HHLyKTHBHHM onTepeherem
©  EJeKTPOHCKO KOJIO npeTBapaya
O AHaaM3a TEXHHKE YIIPBILAIa/yTIPABILAUKOT AITOPHTMA
o Xap/Becka CMHTE3a NIPETBApaua M HMILIEMEHTalM]ja
TEXHHKC YIIPaBIbatba

Kiby4HH n10jMOBH: HHBEPTOP, €/IGKTPOHCKO KOJIO, H360p
KOMIOHEHTH, Xap/IBePCKa peaiu3aLuja, HMIieMenTatmja copreepa

®asu peryaatopn

(opMHPpa CrIMCaK HEONXOHOT MaTEPHjalla M KOMIIOHEHTH Ha
OCHOBY NPHJIOJKEHE EIICKTPHUHE LIeMe

u3abepe HeONXoaH MaTepHjal 3a peanusaumjy ypehaja
HM3BPLIM CHCTE3Y YNIPABI/LAYKOr KOJIA IPHMEHOM CTAHAPAHKX
MHTErpUCAHHX KONa 32 (a3HO YIPaBIbatbe TPU]AKOM

o JenHocTpaHH (asHK perynaTop ca jeAHOCTPAHOM (azHOM
perynaimjom u oMckuM onrepeherem
o Enekrponcko koo
o H3sbop komnonenTata
o Xapasecka peasiu3aiija H TECTHparbe paja
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M3BPIIM MIOBE3MBAHC YTIPABILAUKOr KOJIA CA CHEPrEeTCKHM JICTIOM
npeTBapaya ca OMCKHUM onrepeherem

M3BPLUN HCIIUTHBAILE paja ypehaja NpUMEHOM CTaHAapaHHX.
MEPHHX HHCTPYMeHATa U OnpeMe y MyHOM OfICery yriia peryjiaunja
TpHjaka

CHMMH KapaKTepHCTHYHE BPEMEHCKE /IHjarpame MTHTaIHHM
OCLIMJIOCKOTIOM

pesyaTare ucnuTHBaba ypehaja nperiesHo J0KymMeHTyje

HANDABH WIEJHO Pellielbe eNeKTPOHCKe MiouHLe ypelaja y
oarosapajyhem codreepy

HAMHIIE KOPHCHHYKO YIYTCTBO

Kibyunn nojmoBu: hasHu perynatop, TpHjak, eJeKTPOHCKO KOJIO,
1360p KOMIOHEHTH, Xap/1BepCKa peaiusauuja

Yonepn

MHKPOKOHTPOJIEPCKY KapTHly NOBEKE Ca payyHapoM H
€/IEKTPOHCKMM KOJIO HOTIEPa Ca OMCKO-HHIYKTHBHIM ontepehersem
HCMPOrPaMHpa MOKPOKOHTPO/IEPCKY KapTHLLY 33 TEXHHKY
ynpaesbatba yoriepoM kiace A/B/C/D/E

MMIUICMCHTHPA KOHTPOITY M3BPLIABAIbA YNIPABILAUKOT AITOPHTMA
NPUMEHOM CTapT-CTOMN TacTepa

M3BPLIK KOPEKLU]Y YNPaB/bauKor airOpHTMa TaKo Jia ce
oarosapajylium MoTeHUHOMETPOM MOsKe MeHaTH (akTop Henyhe
onepa

M3BPIIN KOPEKIM]yY YTIPaBsbauKor airopHT™a Tako ja ce ha LCD
aunejy (2x16) uenucyje BpeaHocT dakropa uenyhe yonepa
wipaen y %

M3BPLIN MEPEtba OCHOBHHX BE/IMYMHA NPHMEHOM CTaHIaPIHHX
MEPHHX HHCTpYMeHaTa 3a fyH Oficer npomene (akTopa HenyHe
CHMMH JINPHTATHUM OCLMJIOCKOTIOM KapaKTEPHCTHUYHE BPEMEHCKE
Jmjarpame ynpaBbaukHX CHTHaIa, Kao M HANOHa M cTpyje Ha
norpouayy

pesy/Tate Meperba i CHHMakba MPErsieHo 10Ky MeHTyje

HarpaBu WEJHO Pellierse eNeKTPOHCKe miounLe ypehaja y
oaroeapajyhem coaepy

HAMMIIe KOPUCHHYKO yyTCTBO

uspabjyje niejHa peiera NpojeKTHUX 3a1aTaka Ha oarosapajyhy
Temy

oBpasnokm w3Gop Teme/naeje NpojeKTa/MCTp@KHBaILA, WA, U AN
pana;

NpHKYNH, ofabepe n 06paan HHpopMaLHje peieBaHTHE 3a
MCTpakmBare, kopucehn pasanunTe noctynke u capemeie MKT
anare;

capaljyje y rpynu/tumy

KPUTHYKH NPOLICHH CONCTBEHH Pajl U Pa/l CAPAIHUKA y TPYIH/TUMY;

Yonep knace A
o EeKTpOHCKO KosIo mpeTBapaa
O AHau3a TeXHHKE YNpaBibatba/ypaBbaykor alropuT™Ma
o XapjBecka CHHTe3a MpeTBapaya U UMIUIEMEHTALHja
TeXHHKE YIpaBibatba
Yonep kance B
0 EJeKTPOHCKO KOJI0 NpeTBapaya
O AHa/M3a TEXHHKE YPaB/batha/yIPaBIbauKkor aropuT™Ma
o XapaBecka CHHTE3a NIPETBAPaYa H HMILICMEHTALIH]A
TEXHHKE YNpaB/batha
Yonep kasce C
0 EJeKTPOHCKO KOJIO npeTEapaya
O AHaIM3a TEXHHKE YIIPaB/bara/yTIpaBbaukor airopHTMa
o XapzBecka CHHTE3a NpeTBapaya  HMIUIEMEHTALIHja
TEXHHKC YIIPaBIbakba
Yonep knace D
o EneKTpoHCKO KOO npeTBapaya
0 AHam3a TEXHUKe yIPABIbAILA/YIPABLAUKOL A/TOPUTMA
o Xapzsecka CHHTE3a NpeTBapaua  MMIIEMEHTALHja
TEeXHHKE YNpaBIbatba
Yonep knace E
o EneKTpoHCcKo Koo npeTBapata
O AHau3a TeXHHKE YPaB/batba/yPaBbayKor alropuT™Ma
o Xapzsecka CHHTe3a NpeTBapaua M MMILIEMEHTALMja
TEeXHHKE ypaBIbatba

K:byUHH N0OJMOBH: HOTIED, eNIEKTPOHCKO KOO, H300P KOMTIOHEHTH,
XapJiBepcka peasiusaliuja, MMIieMeHTalmja codpraepa
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* JM3ajHAPA W peaiuzyje npojeKaT oIroBOPHO ce otHocehH npema
ceBH, capaiHULIMa H FKMBOTHO] CPEIMHHUS

4. YIIVTCTBO 3A TUJIAKTUYKO-METOJUYKO OCTBAPUBAKE ITPOI'PAMA

Ha npsom uacy ynosHatH yueHHMKe ca LM/bEBHMA M HCXOAMMA HACTaBE, ONHOCHO yuetba, IIaHOM Paja M KPHTEPHjyMOM H HauMHMMa OLEHHBAba, KA0 U HAaYMHOM paja y
pauyHapeKoj yYHOHULIM/KaGHHETY, TO/IeNIH Ha IPYTIe M Paclope/ioM peau3aluje HacTaBe.

JluckyTyjeTe ca yqeHHLIMMa O HHXOBUM pasMuLIbatbiMa Ha Teme: LlTa cy To enekTpoHcku npeTBapaun cHare? a I y CBaKOJHEBHO JKHBOTY KOPHCTHTE HekH Takas ypehaj?
360r Uera cy eeKTPOHCKH MpeTBapauu chare 1 ypeljaju eHepreTcke elleKTPOHMKE 3HAYA]HH Y HHTYCTPICKO] PUMEHN?

Omun nacrase: naGopatopuicke Bexse
Mecro peasimsaunje Hacrape:
— JlaGoparopujcke BeskGe ce peanusyjy y 1aGopaTopHjH 3a eHEPreTCKy eleKTPOHHKY

Tpenopy4enn 6poj wacoBa no TeMama:
— VBoay eneKTpoHCKe npeTBapaye cHare: naGopatopujcke BexOe: 4 waca;
— JIueapHH pery.1atopu 1 W3BOpH Hanajama: aGopatopujcke Bexe: 4 uaca;
—  JeHO(a3HH IMOAHH HCTIPABIbAYH Ca H3TA3HHM jeIHOKBAIPAHTHHM HOMIGPCKHM CTETIEHOM: laGopaTopHjcke BexGe 4 uaca;
— Jeanodhasuu THPUCTOPCKH HCTpaBbaum: JaGopaTopHjcke Bexde: 6 yacosa;
—  TpogyasHu IMOHH MCTIPABIBAYH €A H3JIA3HHM JEHOKBA/IPAHTHHM HOMIEPCKHM cTeneHoM: naGopaTopujcke BewkGe: 4 uaca;
—  JeaHodhasuy HanoHCKH MHBEPTOPH: aGopatopujcke BeskGe: 16 yacosa
—  Tpodazuu nnsepropu: Teopuja: adoparopujcke Bexbe: 10 yacosa;
— asum perynatopu: aGopatopujcke Besxbe: 2 uaca
—  Yonepu: naGopatopujcke BesiGe: 12 uacosa

Tpy u3paau omepaTHBHHX NJIAHOBA NOTPEGHO je AedMHUCaTH IMHAMKKY paja MMajyhi y BUly 1a je yuerbe, Kao M (JopMHpare CTaBOBa H BPEIHOCTH, KOHTHHYHPaHH Npolec
¥ J1a je pe3ynTar je CBUX aKTHBHOCTH Ha YacOBHMA Pea30BaHUX PasMuMTHM METOJICKHM NPHCTYNOM, KopHuhereM HHdOopMalja H3 pasTHuMTHX H3BOPA, NPE3CHTOBAHHM
Behium Gpoje peatnnx npumepa U y3 akTuBHO yueiuhe yuenuka.

HacraBue cazpikaje je HEONXOAHO PeaM30BaTH KPO3 MPUMEPE IITO BHLLE CHTYallMja M3 peanHor KoHTekcra, kopuctehu caBpemene nactaBhe merose u cpeacrsa. Tpeba
HacTojaTu Jia yuenuuu Gyay OCHOCOG/beHH 3a: CAMOCTATHO pellaBambe NpoGIeMCKHX CHTyauuja; MpoHajlaKerbe, cucTemaTuosae W kopuuwhemwe nupopmauuja us
Pa3MUMTHX M3BOPA (HNp. CTPYUHE THTEPAType, HHTEPHETA, Yaconuca, yUGeHHKa, KaTalora. .); BU3ye/HO Onaykatbe, nopeljere W yCrocTarsbare Besa HMely pasiuunTix
cajipkaja (HNp. MOBE3MBaKbe Ca/pkaja NPEIMETa ca CBAKOJHEBHUM MCKYCTBOM, Cajip/kajuma APYrHX MPEAMETa M /Ip.); THMCKH Pajl; CaMOTIPOLIEHY CONCTBEHOT 3Hatba W
Harnpe0Baba; NPe3eHTalUjy CBOJUX PaloBa M IPYNHHX Mpojekara U eUKacHy BH3yelHy, BepOajHy M MMCaHy KOMyHWKaLWjy Y3, Kaaa je TO notpeGHO W oarosapajyhy
aprymeHTaumjy.

TMpunukom peammsamnje nacrase uctahu BAKHOCT NOWTOBAMLA CTANAAPAA, TIPABHAA H NPONIHCA y 0BO]j 0671ACTH M yKasaTh Ha Moryhe npoGiieMe KojH ce MOTy NojaBHTH ycien
HTIOUITOBAILA W/HIH HETIPHPIKaBAILA HCTHX.

JlaGoparopuja y Kojoj ce peanusyjy BexGe u3 oBora npeamera Tpeba 1a uMa npuctyn untepHerty. [puiMkoM peannsaumje HacTaBe YCIOCTABHTH MaKCHMAITHY KOpesalujy
u3mehy npesMeTa eHepreTcka eNeKTPOHHKA, MUKPOKOHTPOJICPH W YNpaBibare eCKTPOHCKHM NpeTBapauMMa cHare. Y CBaKOj MJIAHMPAHO] TEMH HACTOJaTH OCTBPEHE CBHX
nylaHupanmX Kexoa. IoceGHy nakiby 0GpaTHTH XapABEPCKOj CHHTE3H U MehycOGHOM NOoBe3HBakby MHKPOKOHTPOJIEPCKE KapTHe, 100YAHHX APAjBEPCKHX KOJIa H €HEpreTeKor
Jie1a npeTBapaya.
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Cae xapjBepcke peanusaumje ypaautu Ha GesGeanom wanouny 10 S0V. 3a npakTHuHy peaju3auujy eleKTPOHCKHX MpeTBapaya ca THPHCTOPHMA M TPHjaLUMa KOPHCTHTH
CTaHJapAHa MHTErpUCaHa CIEKTPOHCKA KOJIa 3a YNpaB/bakhe TUPHCTOPOM M TpHjakom kao wro cy: TCA780. TCA785, TEA1007, U111B, U112B, U208B, UAA145/146,
U106BS, U217B nau c.. HactabHuky ce ocTaBsba c06071a Koja he 071 HaBe/IeHHX HHTErPHCAHMX KOMa KOPHCTHTH 38 MPAKTHUHY peanH3allujy YTPaB/bauKkkX Kofia THPHCTOpA
W TpHjaka. 3a TPAaH3HCTOPCKE MOCHE MpETBapaue KOPHCTHTH pajBepeka kona cepuje IR21xx(norokcka kona Mocgetosa). Takohe, apajsepcka kona ceprje IR21xx mory ce
KOPHCTHTH H 32 TPAH3HCTOPCKE YOMEPE aKO Ce KO NPEKHIauKe KOMIOHEHTE KOPHCTE MOc(heT-0BH.
Kox tpohazhmx Menpasibaya KOPHCTHTH Tpodasku TpaHcdopmaTop Mane care (chare 10 0,5kW) Koju ce ca npuMaphe cTpaHe Moske NPHK/bYUHTH Ha TPODasHy Mpeky
3x400V. a ca cekyHapHe cTpaHe Jaje HaroHe koju cy Marbk o1 SOV (unp. 3X12V uiu 3x24V).
Koz Tpohathix uHBepTOpa XapABEPKH 160 HHBEPTOPCKOT MOy MOryhe je peani3oBary HCKPETHHM KOMIOHEHTaMa WM KOPHCTHTH Beh roToBe MHTerpucate HHBEPTOPCKe
MOJTy1e KOju MOCTOjC Ha TPIKHLLTY Ca HHKOPMOPHPAHHM APAJBEPCKHM KoMa Ko 1To je STGIPS10K60T wan cauuan.
3a MMIUIEMEHTaLH]y YNIPaB/bauKuX anropHTamMa KOPHCTHTH CTaHaPHE MHKPOKOHTPOJIEPCKE YpaB/bauke CHCTEME KOjH ce Haniase Ha TpkuiTy. [loceGHY makiby nocBeTHTH
NOBE3HBabY MHKPOKOHTPOJIEPCKE KapTHIle MOOYAHOr KOJia M eHepreTcKor Koja mperBapaya. 3ato ce mpenopydyje Ja ce CIOKeHWjH XapaABEpCKH MOJEIH Kao IITo ¢y
jennogasuu, TpodasHn HHBEPTOPH, HOTIEPH peasusyjy Kao MojtyJiaphu ypehaju rie fie yuenuum BeskGaTn npso MelycoGHO nosesuBarbe oaroBapajyhnx xapuiBeckux Mojysia
a3aTUM NPOrPaMHpParbe M TECTUPatbe OroBapajyfiux ynpassbaukux aaropurama.
3a u3pajly MCHOT pellieHba eEKTPOHCKE MIOUHLIE NPeTBapaya KOPUCTHTH CTaHap/He coTBEPCKE aaTe KOjH Ce KOPUCTE Ha TPIKHIITY Kao wTo je: Protel, AltiumDesigner,
expressPCB, KiCad, Eagle... Tom npuinkom ycriocTasuTH mMakcumaniy Kopesiamjy ca npemetom CoTBEpCKH aaTH, aKiieHTOBATH H3PALY CAMO OCHOBHE KOH(HTypattije
eHepreTcKor esia npeTsapaya. 3a Hanpe/iHe yueHHKe M camocTanaH paji koa Kyhe nat u 1o1aTHy MOryhHOCT paKkTHUHE peasin3auuje Xap/IBepeKe MIouMLE KPo3 BAHHACTABHE
AKTHBHOCTH M Pajl y CeKLHjH.
Ha uacoBuMa Henocpe/e HacTaBe HEONXO/AHO j& YPaaHTH CHHTE3Y Xap/Bepa, HHIEMEHTALM]y yNPaB/baukor ajlropUTMa, EBEHTYalHy KOPEKLM]Y yNpPaBibaukor ajlroputyma,
KapaKTEPHCTHYHA Meperba /MM cHUMarba. CBe Pe3yJITaTe Kao WTO Cy KO/ yNpaBibauKor ajlropHTMa, PE3y ITaTH Mepera, TECTHPata i CHUMAkba IMTHTaIHAM OCUHJIOCKOTIOM
yueHuk Tpeba 1a cHuMH y oarosapajyhu ¢onaep Ha pauyHapy y nabopatopuju. Matepujan npukynsbeH TokoM nabopaTtophjcke BexOe Tpeba 1a MyTeM HHTEPHETa Molabe Ha
CBOjy MMej ajipecy M Ko/l Kyhe caMoCTaliHO 1a CauMHH M3BEIITAj O JIOKYMEHTOBAkbY PesyJiaTa Meperba, TeCTHpara CHUMakba Ha ypehajy kao n kopuchuuko ynyterso. Kana
yueHuk ciesehn nyT onasu Ha yacose BexOH Tpeba 1a 1oHece Ha yBu/ oOpaljeHn MaTepujan U HANKCAHO KOPHCHHYKO YIYTCTBO MPEIMETHOM HACTABHHKY HA YBHL.
TIpenopyuene npojextie axTuBHOCTH*: Y TOKY LIKOJICKE FOIMHE OPraHH30BATH ABA NPOJEKTHA 3ANATIA, 110 je/IaH y PBOM H APYTOM NomyrouTy. [pHIHKOM niiaHHpaisa
NPOjeKTHUX 3a/1aTaka BOAWTH pauyHa o cieaehem:

—  YUEHHKE NOJIC/IHTH Y Marbe THMOBE;

— Y je/tHOM THMY je 110 4 yueHuKa;

—  (opmuparu oarosapajyhu 6poj Tema npojeKTHHX 3aj1aTaka Hacrpam 6poja THMOBA;

— OpraHM30BaTH HCTPAKMBAUKH Pal yHEHHKA HA TeMy MPOJEKTHOT 3a71aTaka, a NPeMa NPEropyKama 3a pealu3aliujy Harpe/HHX TeXHUKA yUetba U NPOjeKTHe HacTaBe;

—  yHeHHLMMa JaTH JI0BOJBHO BpemMeHa 1a oOpajie TeMy NMpojeKTHOT 3a1aTKa, YKOIHKO je To Moryhie npojexTHum 3a1aTkom 00yXBaTHTH U caapikaje ca

1aGOPaTOPHjCKHX BEKOH, OHOCHO, HACTOJaTH MAKCHMAIHO YCTIOCTABUTH KOpe/aujy H3meljy TeopHjcKor W MpakTHYHOT Jesia npeMeTa;
— y ONepaTHBHOM MUIaHy paja NpeBUACTH oaroBapajyhn 6poj yacoBa 3a Mpe3eHTOBakbE MPOjEKTHHX 3a/1aTaka, IPUMEHOM CaBPEMEHHX METO/1a HATIPE/IHOT YueHha i
MYJITHME/IHjAJTHE OTPeM:

*[IporpaMoM npeaMeTa MPENopyueHo je Aa NpojeKTHH 3ajaun Oyay y Besu ca Temama(JeAHO(A3HH AHOAHH HCHPAB/BAYH €A HJIAZHHM jeAHOKBAAPAHTHHM
wonepekn crenenom, Jeanoazun nanonckn nuseprop, Tpodasuu, Husepropu, Yonepn), ai HACTABHHK MOYKE Y CAPAILH Ca YUCHHLIAMA WIAGPATH U Heke
JIpyTe Teme Koje Cy y BE3H Ca LIH/beBUMA NpeaMeTa

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbMBAIE YUEHUKA

DopmMaTHBHO OLEBHBaIbE, Kao Moe npalieba HANPe10Baba yYeHHKa, Ce O/BHjA HA CBAKOM 4acy W CBAKa AKTMBHOCT je 100pa NPHIIMKA 3a IIPOLIEHY HANPEAOBatba U AaBatbe
nosparue uudopmauuje. [ocruruyha yuenrika je moryhe BpeiHOBaTH KpO3: aKTHBHOCTH Ha yacy (Tj. MPOLECY yueHa); OCTAB/bakbe MUTalba /WK 1aBakbe OroBOpa y CKIaLy
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ca KOHTEKCTOM KOjH ce 06jallibaBa; NO3MTHBHOM OJIHOCY MpeMa ONpeMH; M3pajly 3ajaTaka, HCTPOKMBAYKHX NPOjeKaTa H CJl.; NPE3EHTOBakbE Ca/pikaja; TECTOBE MPAKTHYHUX
BelTHHA, npalieibe MOCTHIHYTOCTH HCXO1a, MoMON IPYroBHMa M3 O/e/betba Y LIMIbY CaBllajiaBatba rpaiuBa u . Yuenuke Tpeba ocrnocobsbaBaTh H 0XpaGpuBaTH 1a poUemyjy
CONCTBEHH HANPEIAK y OCTBAPUBAY HCXO/IA, KAO M HAMIPE/IAK IPYTHX yUeHHKa, y3 oarosapajyhy aprymentauujy.

Ha kpajy cBakor yaca Wi akTHBHOCTH HanpaBUTH KPaTKy aHau3y 0Cafalliiber paja, 00aBe3HO MOXBAIMTH yUCHHKA 3a OHO IITO je NMOCTHIra0 M 0GPa3okHUTH 1ITa MOKE H
TpeGa /1 monpaBy 1/uaK ypau. IToTpeGHO je OCMHCIHTH BHIIIE THIIOBA Pas/IMUMTHX aKTHBHOCTH Ca MPOYKTHMA PasiMUMTOr HUBOA CIIOKEHOCTH M YTBPITH OUEKHBAHE
HCXOJle, @ 1IPeMa HHMA W KDHTEPH]yMe BPEIHOBaA.

OuembuBatbe yueHuka ce osuja y ciutaay ca lpasuannkom o ouemusamy. [TorpeGHO je. Ha MoOYeTKY WIKOJICKE FOIMHE, YTBPAMTH KPHTEPHjyMe 3a OLekuBatbe (Y CKiIay ca
TIpaBUIHUKOM O OLEH:HBAkbY ), TPBEHCTBEHO 33 CYMATHBHO OLCHHBAE U €A HHMA YIIO3HATH YUCHHKE.

CyMATHBHO OHEIHBaMLe CC MO H3BPIUIMTH HA OCHOBY MOATAKA MPHKYTLEHHX (hOPMATHBHHM OLCHMBaIbeM, pe3yITaTa/pelliciha NpoBACMCKOT WM MPOjeKTHOT 3a71aTka,
YCMEHHX TPOBEPa 3Hakba, KOHTPOITHHX M IoMahKX 3a/1aTaka, TeCTOBA 3Hakba 1 ¢/I. HauuH yTBphHBarba CyMaTHBHE OLICHE YCKIAUTH Ca HHAHBHIYATHHM 0COOHHAMA YUeHHKA.
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Hasus npeamera: YIIPABJbAIE EJJTEKTPOMOTOPHUM NOT'OHOM

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

Tomuuimbu Gona yacosa:

Teopwujcka HacTaBa Bexbe

IlpakTuyHa HacTaBa

Hacrasa y 6ioky YKynHo

v

62 31 0

30 123

2. UMJbEBH YYEIA:

0cnocobbaBare yUeHHKa O HaUMHY Pajia, IIaBHHM OJLIMKaMa  OCHOBHOj CTPYKTYPH CHCTEMa ayTOMATCKe peryJialiije i ynpasibatba e1eKTPOMOTOPHHM NOrOHOM;
~ ocrocobibaBatbe yHeHuKa H300p eleKTpOMOTOpa U npatelie OlpeMe Y eeKTPOMOTOPHHM HOFOHUMA ONLLITE HAMEHE;

~ 0Cn0CoBILABAILE YUeHHKa 32 KBATHTETHO OAPKABAILE CACKTPOMOTOPHIX NIOFONA OIILITE HaMee;

— ocriocoGbaarbe yueHuka 3a yueuwhe y pasBojy, peann3aLyju, eKCIUIOATALMjH, TECTHPalby MOjeJHHHX eleMeHaTa cHcTeMma (CHCTeMa ayTOMATCKOT YMNpaBibakba
€IGKTPOMOTOPHHM NOFOHOM);
—  0CMOCcOGbaBaME yUCHHKA 32 HMILIEMEHTALIM]Y JE/IHOCTABHHIHX yNPaB/bauknX anropuTamMa y CHCTEMy eIeKTPOMOTOPHOT MOTOH OTIIITE HAMEHE MPHMEHOM periejHO-

KOHTAKTOPCKE TEXHHKE, NIPOrpaMaGHIHKX JIOTHUKHX KOHTposiepa,

IpeTBapaya eHEpreTeKe eIeKTPOHHKE;

—  ocrocobbaBatke yueHHKa 3a NpoyGIbHBathe 3Harba U3 061acTH yNpaBbatba eJIeKTPOMOTOPHHM MOFOHOM H Pajii JIajber YCaBpliaBatba;
~ 0COCOBIBABAILE YUEHUKA 32 MCTPDKMBAUKH Pajl H3 001ACTH yIIPABIbAILA €EKTPOMOTOPHHM NOFOHHMA OFILLITE HAMEHE;

3. TEME, UCXO/IH, TPENIOPYYEHHU CA/IPKAJU U KJbYUHU ITOJMOBH CAJUKAJA

Paspen: uerspTi

TCommiibu domn yacosa: Teopuja: 62 waca: saGoparopujcke Bexde: 31 uacosa

TEMA

ucxoan
Io 3aBpuuetky Teme yuenuk he Gutu y crarby na:

TIPENIOPYUEHH CA/IP/KAJVI / KJbYUHU TOJMOBHA
CAIIPKAJA

YBoay ynpasibame
€J1EKTPOMOTOPHUM
noronom

HABE/IE OCHOBHE MPE/IHOCTH H MaHE e/IEKTPOMOTOPHHX MOroHa
oGjachy nojav ayToMaTH3auuje, ynpasibatba peryJatitje
HauUpTa ONwTH 6JI0K AMjarpam eIeKTPOMOTOPHOT NOrOHa OrLITe
HaveHe

0GjacHh OCHOBHE €IeMEHTE Ha OnTeM GJI0K njarpamy
€C/IEKTPOMOTOPHOT MOroHa

HaBe/le NpaBuia pajia y naGopatopuju

HaBe/le OCHOBHE Mepe 3aliTuTe y jabopaTopujn

JIeMOHCTPHPA Pajt aCHHXPOHE MalHHe y
MOTOPCKOM/FeHEPaTOPCKOM PEXKHMY pazia

©oGjachH ycnoBe Mo/t KojuMa aCHHXPOHa Malluha pajn y
MOTOPCKOM/TEHEPATOPCKOM PEHMY paja

« VCTOpMjckH pasBoj eAEKTPOMOTOPHHX NOroHa. [pe/HOCTH 1
MaHe e/IeKTPOMOTOPHHX MIOFOHa Y OJHOCY Ha Jpyre BpcTe
TIOKpeTamba.

o OCHOBHH 10jMOBH: ayTOMATH3aLIM]ja, YIIPAB/baILE, PEryIaliyj

o OcHOBHHU GJI0K IMjarpam eleKTPOMOTOPHOT NOrOHa ONIITe
HaMeHe

Hpenopyuene saboparopujcke Bebe:

« VBony naGoparopujcke BexGe, yniosHasarse ca 1aGopaToprjoM,
npaBmIa paja y 1aGopatopHju M Mepe 3aurrute. Pexumu pata
QACHHXPOHE MallMHe (MOTOPCKH H F€HEPATOPCKH) YCIIOBH MO
KOjUMa HacTajy.

KbyuHu HOJMOBH: NPEHOCTH H MaHe, ayToMaTH3aLM]a,
YnpaBsbatbe peryJauuja

Ocnosuu nojmosH o
CJICKTPOMOTOPHOM
TOrony

HABE/Ie OCHOBHE BPCTE EIeKTPOMOTOPHOT 10rOHa
HaBe/le OCHOBHE BpcTe onTepeherba eslekTpomMoTOpa

« BpCTe e/1eKTPOMOTOPHOT 10TOHa-0CHOBHE NOACE
« Bpcre onrepeherba enekrpomoTopa,





image202.png
HalpTa OCHOBHE BPCTE MEXaHHUYKHUX KapaKTEPUCTHKA paiHUX
MallMHA Y €JIeKTPOMOTOPHOM MOTOHY

neduHuLIe pajiHy TauKy MOrOHA HA OCHOBY MEXaHHKe
KapaKTEPHCTHKE 1eKTPOMOTOPA H PajIHe MallnHe

o MexaHHuKe KapakTEPHCTHKE PaJIHUX MallIuHA 1
€/IEKTPOMOTOPA, M10jaM PajiHe TauKe MOroHa, nojam
cTabuIHOCTH

Kimyunn nojmosu: Bpcre ontepehera, MeXaHHuKa
KapaKTEpHCTHKA, PA/IHA TAUKa MOroHa

OcHoBe Mexanuke
€J1eKTPOMOTOpHOT
norona

oGjacHH NpUMeHy MeXaHHUKe je/IHaunHe KPEeTaba y ONHCHBAkbY
pajia e1IeKTPOMOTOPHOT NOroHa

aHaM3Mpa Tpajarbe MPENAsHHX NPOLECa NP NOKPETarLy i
3ayCTaBIbatby MPUMEHOM MEXAHHUKE jeJHAUHHE POTALMOHON
KpeTaa

06jacHH OCHOBHE HAYMHE CrIajatba eIeKTPOMOTOpA Ca PaAHOM
MalKHOM Ha oaroapajyhem uprexy

HabpOju OCHOBHE BPCTE NPEHOCHHKA

W3BPILK MpepavyHaBatbe Gp3uHe o0pTamba, i OOPTHOr MOMEHTa ca
Jjenue Ha pyry ocy oGpTara MEXaHHUKOT MPEHOCHHUKA

M3pauyHa OCHOBHE MEXaHHUKE BEJHUHHE Ha CHCTEMY MOTOP-
TNPEHOCHHK HA OCHOBY PacrioNIOKHMBHX MoJaTaka

HABE/Ie OCHOBHE Y3POKE 3arpeBarba e1eKTPOMoTopa

HaBE/IC OCHOBHE HauMHe Xnalerba eeKTpoMoTopa

OJIPE/IM TEPMUUKY BPEMEHCKY KOHCTAHTY 3arpeparba/xnaherba
€JIeKTPOMOTOpA Ha JMjarpamy

OJIpeIn CHArY MOTOpA NPEMa 3aXTEBAHOM MOMEHTY PajiHe MalHHe
OJIPE/IM MOMEHT Ha OCHOBY PaCTIOJIOKHBHX MOJIATaKa O MOTOPY
HaBe/le OCHOBHE METOJIE 3a H3060p eIeKTPOMOTOpa 33
CJIEKTPOMOTOPHH NOTOH

OJIpe/I HYMEPHUKHM TOCTYTIKOM €/IeKTPOMOTOP MPHMEHOM MeTo/a
3a u36op

0/Ipe/IN TEPMUUKY BPEMEHCKY KOHCTAHTY Ha OCHOBY N0JIaTaKa M3
CIIPOBEZICHOT OIJIe/Ia 3arpeBara

M3BPIIK TEPMOBH3HJCKO CHUMatbe orrrepeheHor eekTpomMoTopa
M3BpLIK 0Gpajty nosiataka

o OCHOBHH NOjMOBH, OCHOBHE BPCTE KpeTakha, MeXaHHUKa
jenHaunuHa poTaMOHOr KpeTarba

« Tpajame npesazHuX NpoLeca MpH MyLITakby H 3ayCTaBbakby.

« Hauun criajarba eACKTPOMOTOPA Ca PAHHM MallIHHAMA,
IPEHOCHULM.

« Caoljere kperarba eslemeHaTa e;leKTPOMOTOPHOT NIOrOHa Ha
Jjemny ocy oGpratba.

« 3arpeBarbe H Xyialjerbe eeKTPOMOTOpa, AHjarpam 3arpeBara u
xnaljerba eIeKTPOMOTOPA, TEPMHUKA BPEMEHCKA KOHCTAHTA

o OnpehuBatbe cHare aCHHXPOHOT MOTOPA MPEMa MOMEHTY H
oGpHyTO.

« Mertozie 3a H360p €IEKTPOMOTOPA Y €EKTPOMOTOPHOM TOrOHY

Hpenopyuene 1aGopatopujcke Bexde:

o TepMHUKH NPOLIECH M 3arpeBate eIEKTPOMOTOPA, CHUMaHe
Jjarpama 3arpeBatba eJ1eKTpoMoTopa, oapehnBatbe TepMuike
BpeMeHCKe KOHCTAHTE FPaiHUKOM METOJOM, TEPMOBH3HICKO
CHHUMalbe MOTOPA Y CTALIHOHAPHOM CTakby .

Kibyunu nojMOBH: KpeTakhe, NPeiasiH NPOLECH, PEHOCHHK,
TEPMUUKH MPOLIECH, METOJIE 32 MGOP eNeKTPOMOTOpa

Enementn n ypehaju 3a
YUpaB/bame U 3AWTHTY

HaBeJie OCHOBHe ypeljaje 3a pyuHO HeayTOMATCKO IyLuTambe y paj
efleKTpoMoTOopa

oGjacHu yJiory enemeHnara u ypehaja 3a nywrare y pajg u
orpanmuerse cTpyje

ojachm Hamery CoHoBHMX BpCTa ypehaja 3a yipasarse 1 3aurTHTy
npenosta cuMGOIIE OCHOBHHX €/leMeHATa 3a YIIPAB/batbe W 3aLITHTY
Ha eNIEKTPHYHO] LIEMH

TyMauH KaTajiolie MojJaTke efieMeHaTa 3a ynpasbars H 3alITHTY
eneKTpoMoTopa

« VYpehaju 3a pyuHo HeayTOMAaTCKO yNpaBjbatbe U NPeKHaare
Kosia, ypehaju 3a nyiiTame y paji v OrpaHHuaBarbe CTpyje.

« VYpehaju 3a penejHO-KOHTAKTOPCKO yNpaB/bakbe: TabHHCKH
AyTOMATCKH NPEKH/IAUH; KOHTAKTOPH

o Pelieji: BpevenckH, GUMETaTHM, 32 KOHTPOITY GpamHe.

o Ocurypauu. 3alITHTHAa MOTOPCKA CKJIONKA.

« H36op enemenara u ypehaja 3a eleKTPOMOTOPHH MOTOH NpemMa
CHA3M MOTOPA M PACTIONOKHBHM TEXHHKHM MOALMMA
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4. MOJYJIM, UCXO/U, TPENIOPUYEHU CAZIPKAJU U KJbYYHU TIOJMOBU CAJIPIKAJA

HA3HMB MOAYJIA

UCXom
Io 3aBpuieTky MoyJia yueHHK he GMTH y cTamy na:

NPENOPYYEHU CAJIPIKAJ / KJbYYHU IOJMOBH
CAZIPKAIA

OcHOBE NPaKTHYHUX
BEIITHHA Y MAUIHHCTBY

MIPHUMEEbYje 3aLITHTHE MEPE O/ MEXaHHUKHX MOBPe/Ia;
NHMEIbY € 3aIITHTHE Mepe 07l Moapa;
KOPHCTH 3allITHTHY OMpeMmy.

3ALUTUTA HA PAJTY

o [lpaBuanuk 3awTHTe Ha pany;
* Mepe 3awTuTe 011 MoxKapa;

« awrTiTHa onpema;

uveHyje MeTaie 1 Terype;

HMeHYje M30/IaLMOHH MaTepHjal;

KOPHCTH PaIMOHHUKE METOJE 32 yTBPhHBAtE MEXaHHUKHX H
TEXHOJIOUIKHX CBOjCTABA MaTEPHjasla: KOPHCTH CTaHap/ie, Kataiore
npoM3Boa (MMOBA, NPOdHIa, KNI, JIewKaja).

objacuu yThuaj nerupaia, obpaze u TepMuuke odpaze Ha 0coGHHE
matepujana;

Jie(pMHMLIE CacTaB uesTHKa W JTMBEHOT rBoskha;

HaBe/ie PAIHKE y CAcTaBy H 0COGHHAMA PasTHUMTHX BPCTA UeHKa
W uBeHor reoxkha;

HaBE/IC Pas/IHKe Y 03HAUaBakby PAsTMUMTHX BPCTA HEHKa U
JmBeHor rBowkha;

JedrHuLIe cacTaB alyMUHHjyMa M HerOBHX Jierypa;

HaBeJle 0cOOMHE, O3HauaBake U NIPUMEHY ATyMHHHjyMa U HeroBHX
slerypa;

HaBeie IpUMEpe NPAKTHUHE PHMEHE ATyMHHH]YMa H IerOBHX
serypa;

KAPAKTEPUCTHUKE MATEPHUJAJIA

« Texnuuxe kapaxTepucTHke Matephjata (rsoxde, veank, Gakap,
alyMUHHjyM, GpoH3a);

o M3onauronn matepujanu (nepruHake, KPUIKT, ryMa, Npeiinan);

o Pajnonnuke metosie 3a yTBplhuBare MEXaHHUKHX M TEXHOJIOMIKHX
CBojcTaBa MaTepHjana (TyTem caBujarba, yTHCKHBaILA KyTHILE,
Opyluermem UTA.);

o [lomynpousBoau H NPOM3BO/H KOjH C& KOPHCTE y MALIMHCTBY
(nn104e, IMMOBH, TpaKe, MPOGHIH, LIEBH, IEKA|CBH, HTI);

« 3axTeBH O/l KOHCTPYKLMOHHX MaTepHjana;

* MeTanu Kao KOHCTPYKLIMOHH MaTepHjasiu;

« HemeTain KOHCTPYKLIMOHH MaTepHjain

oo

KopucTH ypeljaje 3a oGpajy matepujaa;
KOPHCTH aiaT 3a 00esienaBarbe;

KOPHCTH MEPHH anar;

KOPHCTH PyUHH aiar;

onprkasa ypehaje u anar;

MpUMeElbyje Mepe 3allTHTe Ha pajty

AJIAT 3A PAJI, MEPEWE U KOHTPOJIMCAIE

o Paanonnuku anar:

o Aunat 3a Mepetbe (06eseKHBaY, ICHHPH, ECTAPH, YHHBEP3ATHO
TIOMHYHO MEPHJIO, MHKPOMETAp, IyGHHOMEp, YBPCTa MEPHIIA -
wabaoHNn);

o Ilpumena u oapikasatbe anata (Oylumnuie, Tectepe, Typnuje,
YpesHuLe, Hape3HULIe , YeKuhK, KIbyueBH UT);

* Xurujena pana;

* Mepe 3awTute Ha pajy;

KOPHCTH TeXHHUKO TEXHOJIOWIKO YITyTCTBO;
obenexu npeaMer pana;
M3BEAE MAUIMHCKE OMepaLtHje.

TEXHOJIOLLKH ITPOLIEC OBPAJIE MATEPUJAJIA

o Yurare TEXHHUKO TEXHOJIOLIKE 1I0KYMEHTALIHje;

« OGenexasarbe MaTepHjasa;

« TeXHONOWKH NOCTYNaK NpH 06paji MaTepHjasa: ceuerbem,
TyprHjareM, OyIeHem, yPEsHBAEM W HAPE3HBAKEM HABOjA;

ozraGepe onpemy H MaTepHja;

CIIAJABE MATEPHUJAJIA
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n3abepe CKIIONHY W 3alUTHTHY ONPEMy HA OCHOBY PacrioNiokHBHX
KaTaJOLIKNX M0/IaTaka  TeXHHYKE JI0KYMEHTaLlHje NorHa

HaBe/ie OCHOBHE MOryRHOCTH nprMeHe NPOrpaMabHIHHX TOrHUKHX
KOHTpOJIEpa y YIpaB/batby €/IeKTPOMOTPHHM NOrOHOM

TyMauH jeHOCTABHHjE WEME YNPaBIbaiba eleKTPOMOTOPHIM
TIOTOHOM MPHMEHOM PEIIEjHO-CKIIONHE ONpeMe H NPOrpaMaGHIHUX
JIOTHUKHX KOHTpO/Iepa

MoBe3yje eIeKTPUYHY ONpemMy Mpema 3a/1aToj leMn

TyWITa y paj e1eKTPUHe MOTOPE, PyUHO WK ayTOMATCKH
NpOrpaMupa NporpaMaGHIIHK JIOTHUKH KOHTPOJIEP MpemMa 3a1aToM
AIrOPUTMY yNpaB/barba

nojielaa napameTpe coTeepa HamMcaHor 3a NporpaMaGHIHKu
JIOTHUKH KOHTPOJIEp

uspabyje niejHa peluerba NpojeKTHUX 3ajaTaka Ha oarosapajyhy
Temy

oBpasnokm H3Gop Teme/nAcje NpojeKTa/NCTpaKHBaIbA, LA W TAAH
pana;

NpUKynNH, oabepe n 06paan HHpOpMaLIHje peieBaHTHE 3a
HcTpakuBarbe, kopuetehu pasnuunte noctynke u cappemene KT
anare;

capaljyje y rpynu/tumy

KPUTHYKH NPOLICHH CONICTBEHH Paji U Pajl CapajiHuKa y rpynu/Tumy;
JW3ajHHpa  peanu3yje MPojeKaT OMIrOBOPHO ce oaHoCehH mpema
cebH, capasHUIIMa W JKHBOTHO] CPEMHHU;

« YnpaBsbarhe eCKTPOMOTOPHMA MPHMEHOM PErIejHO-
KOHTAKTOPCKE Onpeme M MporpamMabriIHOT JIOrHYKOT
KOHTpOsIepa

o TlpuMepH jeHOCTaBHUJHX LIEMa YIPaBIbakba, HAYHH
TOBE3MBaNba ONpeMe

Ipenopyuene 1aGopatopujcke Bexbe

o JIMPEKTHO PyUHO MyLITakbE y Paji aACHHXPOHOT MOTOpa ca
KaBE3HUM POTOPOM NPHMEHOM CKJIONHE H KOHTAKTOPCKE
onpeme ca IPOMEHOM cvepa 0GpTarba.

« Ilywrame y paa TpodasHOr aCHHXPOHOT KITH3HOKOYTHOT
MOTOpA PHMEHOM POTOCKOT yryIuTaua.

* VYmpagsbarbe TPO(ha3HHM aCHHXPOHHM MOTOPOM npomohy
KoHTakTOpa, peneja u [JIL-a y yHKuujn Bpemena (Tajmep,
Kallberbe NPH YKIby'etby, KaLbeHe IIPH UCKIbYUetby,
KallbeHbe NPH YKIbyUety i HCKIbYUetby, MHTEPMUTEHTHH
Torom).

o Ynpassbatbe TPODa3HUM ACHHXPOHHM MOTOPOM H IPOMEHOM
cMepa obpTarba nomohy konTakTopa, peseja u IJI-a y
(yHKUMjH BpemeHa

Knyunn nojmonn: ypehaju, nyurrane y paj, Komarosate,
3aUrTHTHA OMpema, CKAoMHA onpema

Mertoze npovene
Op3une o0pTama
€JIEKTPOMOTOpA y emIl

HaBe/le OCHOBHE METOJIE MPOMeHe Gp3HHE y MOrOHHMA ACHHXPOHOT
MoTOpa/cHHXpoHOr MoTopa ca [IM

HaBe/le OCHOBHE METO/Ie NpoMeHe Gp3HHe Y MoroHuMa MoTopa
JjenHocmepe cTpyje

HaLpTa eJeKTPUUHY 1eMy 3a oarosapajyhy metozy ynpassbama
Gp3HHOM 32 FIOTOH ACHHXPOHOT MOTOpA

HalpTa eNeKTPHUHY IeMy 3a oaroBapajyhy MeTony ynpassbarba
GP3MHOM 3a NIOTOH MOTOPA jeHOCMEpHE CTpYje

ofjacHu NocTynak ynpasjbaba M NojeLasarba Gp3ute 3a
ozrosapajyhy MeTozly acHUXpOHOT MOTOPa/MOTOpa jeiHOCMepHe
CTpyje/CUIXPOHON MOTOpA Ca MEPMAHEHTHUM MAFHETHMA

HALPTA MEXaHHKE KAPAKTEPHCTHKE M 0GjaCHH KPeTarbe pajiHe Tauke
NOrOHa ca aCHHXPOHHM MOTOPOM/MOTOPOM jEIHOCMEpPHE CTpYje
M3BPUIM NPOpayyHe 3a oaroBapajyhy MeToy yripassbara(npomene
Gp3uHe) Ha OCHOBY PACMIONIOKHBUX NO/IATAKA 32 IIOTOHE Ca
ACMHXPOHHM MOTOPOM/MOTOPOM jeIHOCMEpHE CTpYje

« OCHOBHH NT0Ka3aTe b NI yNpaBsbarby W IPOMCHH Gp3HHE
oBpTarba eIeKTPOMOTOPHHX noroHa. Hauuk  perynaunje
Gp3uHa, ynpaBsbatbe Y OTBOPEHO] CTIEpesH, YpaBIbare y
3aTBOPEHO] CHIPE3H.

TIpovena Gpsuue ACHHXPOHHX MOTOPA:

« TIpovena Gp3uie aCHHXPOHMX MOTOPA Ca HAMOTAHHM POTOPOM
ca OTNOPHHKOM y KOJTy poTopa;

o IIpoveHa Gp3HHe KPATKOCTIOJHOT aCHHXPOHOT MOTOPa
npoMeHom Gpoja ap nosiosa (ABOGP3MHCH MOTOPH ca J1Ba
o/1BojeHa TpodhazHa HamoTa, Jlanauaepos cnoj):

« TlpoMena Gp3HHe aCUHXPOHHX MOTOPA POMEHOM YUECTAHOCTH
cratopa;

o TIpoMeHa Gp3HHe aCHHXPOHOT MOTOPA MPHUMEHOM MO/ICHXHPOHE
Kactakze.

o IIpomeHa Gp3ute 06pTarba aCHHXPOHOT MOTOPA PUMEHOM
(peKkBeHTHOr npeTBapaya

« OcHoBHa Teopuja ckanapuor ynpasmatsa-U/f ynpassbaise
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aHaM3MPa Paji E1EKTPOMOTOPHOT MIOTOHA Ha OCHOBY
PacnonokMBKIX nojaTaka

oL CTPYKTYPY (hPEKBEHTHOT npeTBapaya

0GjacHH OCHOBHH MPHHLKMI CKAJIAPHOT YIPaBJbatha aCHHXPOHHM
MOTOpOM

TOBE3yje ONpeMy 3a YNpaBJbare elICKTPHUHIM MOTOPOM NpemMa
3a/1aTOj WEeMH

MporpaMMpa NporpamMadHIHK JOrHUYKH KOHTPOJIEp NpeMa 3a1aToM
AIrOpUTMY ynpasbara

T0/Ie1IaBa NapaMeTpe yNpassbaukor airopuTMa

TECTHPA H3BPLIABAILE YNIPABILAYKOT ANFOPUTMA

M3BPLIK HA3HAUCHA MEPEHba HA HCTIHTHO] CTAHHULIM
€CJIEKTPOMOTOPHOT MOroHa

CHUMH peryJlaloHe KapakTepucTHke oaroapajyhe merone
yipassbarba (Ipomene Gp3ute)

noJielaBsa napamerpe ppeKBeHTHOT MPETBapaya MPEKo KOHTPOTHON
nauena

M3BpIIK OGpajty nojaTaka

nspabyje ujejHa pelerba NpojeKTHUX 3ajaTaka Ha oarosapajyhy
Temy

obpaznosku u300p Teme/ujeje NPojeKTa/MCTPaKHBakba, Kb H IaH
pana;

npukynu, onabepe 1 oGpaau uHopMallje pesieBaHTHE 3a
MCTpakmBabe, Kopucteh pasanunTe noctynke u capemere KT
anare;

capaljyje y rpynu/Tumy

KPHTHUKH NPOLIEHH COTICTBEHH Pajl M Paji Capa/IHHKa Y rPyIu/THMY;
JIM3ajHUpa M peannsyje npojekat oAroBopHo ce oaHocehu npema
ceOu, capa/IHMIIUMA U JKMBOTHO] CPE/IMHH;

o OcHoBHa 610K IIeMa chcTeMa nperpapay-mMoTop 3a U/
ynpaBbame

o Perynauuone kapakTepucTHKe y MpBoj H APYroj 30HH
perysnatmje Gp3ute

« Bpcre U/f kapakrepucTuka(JinHeapha, KBaapaTHa, KOPHCHUYKH
nerHucana, ayToMaTcka):

TIpomena Gp3uHe MOTOPA jeAHOCMEpHE CTpYje:

o Tlpomena Gp3uHe MOTOPA jeIHOCMEPHE CTPYje OTIIOPHUKOM Y
KOsty poTopa;

« TIpovena Gp3une MOTOpa jeHOCMEPHE CTPYje MPOMEHOM
HanoHa apmMeType H Moty e (MHAYKTOpa H HiyKTa) nomohy
peryJIMcaHmX MCTpaBsbaya, PBa M pyra 30Ha peryalimje

o Tlpomena Gp3uHe MOTOPA je/IHOCMEPHE CTPYje CHCTEMOM
rexeparop-motop (Bapa-Jleonapsiosa rpyna maluuHa):

« TIpovena Gp3suHe MOTOpA jeZIHOCMEPHE CTPYje Ca THPHCTOPCKHM
uonepom

o Tlojam UMy ICHO-IMPHHCKE MOy IALHjE.

« Ilpomena Gp3nHe 0OpTarba MOTOPA 3a jeIHOCMEPHY CTPYjy
j/IHOKBAIPAHTHHM TPAH3HCTOPCKHUM HOTIEPOM

« Tlpomena Gpsune MoTopa jenHocMepHe cTpyje nomohy
Tpansucropekor DC/DC npersapaua y H-mocty.

Tlpovena Gp3une CHEXPOMHX MOTOPA €A NEPMAHCHTHHM
MarneTHMm:

« TlpomeHa Gp3uHe CHHXPOHOT MOTOPA Ca NePMAHEHTHHM
MarHeTHMa NPHMEHOM (PPEKBEHTHOT NpeTBapaa

« Peryniaunone KapakTepHCTHKE N0roHa ca CHHXPOHHM MOTOPHMA
ca MepMaHeHTHM MarHeTHMa M ()PEeKBEHTHOM PeryJiatmjom

o CepBo MOroOHH ca CHHXPOHHM MOTOPHMA Ca CTAJTHHM
MarHeTUMa U BUXOBM aKTyaTopH

Ipenopy4ene iadoparopujcke Bexbe

« Ynpassbarbe TpOa3HUM aCHHXPOHHM ABOGP3MHCKUM MOTOPOM
npumMeHoM KoHTakTopa peneja v [1JIL-a y dyHkumju Bpemena

« Vnpasswarbe TpodhazHIM acHHXPOHHM MOTOpOM romohy
(pexBenTHOT MpeTBapaua (MpBa M IpyTa 30Ha peryJauuje)

o Tlywrame y pan MoTopa jeasemepHe crpyje nomoly poTopekor
YrylITaya, pyuHo H/iiH IPHMEHOM KOHTakTopa, pesieja u TLJIL-
a

o ITlpomena Gp3une MOTOpA jeIHOCMEpPHE CTPYje ca He3aBUCHOM
noGy10M MPOMEHOM OTMOPHOCTH Y KOy POTOpa.
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o ITlpomena Gp3uHE MOTOPA je/IHOCMEPHE CTPYje Ca HE3aBHCHOM
noGy10M IPOMEHOM HaroHa apMeType 1 nodyae (npsa 1 apyra
30Ha peryauuje).

« Ilpomena Gp3nne MoTopa jeHocMepHe cTpyje y Bapa-
JleonapaoBoj rpynu (psa M Apyra 30Ha peryaimje,
JZIeNIoBareM Ha noGy/ly reHepatopa H MOTOpa).

o ITlpomena Gp3uHe MOTOPA jeIHOCMEPHE CTPYje Ca HE3aBUCHOM
noGyaom nomohy TPaH3UCTOPCKOT Horepa, peryJiaiuioHe
KapakTepHCTHKE NPETBAPAU-MOTOP

Kby uHH OjMOBH: MeTOZIE poMeHe Gp3iHe, ACHHXPOHH MOTOP,
MOTOp jeIHOCMEpHE CTpYje, CHHXPOHH MOTOP Ca NepMaHEHTHUM
MarHeTuma

Koueme y
eaeKTpOMOTOpHIM
noromnma

HaBe/Ie OCHOBHE HAUYHHE KOUCH:A Y IeKTPOMOTOPHOM OTOHY
00jacHi OCHOBHE KaPAKTEPUCTHKE MEXaHHUKNX KOYHHLIA U HUXOBY
npumMeHy

HABE/IE OCHOBHE METO/IE KOUEH:a y MOTOHHMA aCHHXPOHOT
MOTOpa/MOTOpa jeIHOCMEpHE CTpYje

HaupTa oarosapajyhy enekTpHUHY LIEMy KOUeiba Y MoroHuMa
ACHHXPOHOT MOTOPA/MOTOPA jeIHOCMEPHE CTPYje

oGjackm onroapajyhy MeTOy Kouekha y OrOHHMa aCHHXPOHOT
MOTOpPa/MOTOpa jeIHOCMEpHE CTpYje

oBjachH KpeTarbe panHe TauKe NOroHa Ha MeXaHHIKO]
KapaKTepHCTHLA 3a oaroapajyhy MeToy Kouera acHHXPOHOT
MOTOpa/MOTOpa jeIHOCMEPHE CTpYje

M3BPIIM NPOPAUYHE 33 0AroBapajyhy METOIy KOUeHa Ha OCHOBY
PacroNokHMBHX MOJIATAKA Y TIOTOHHMA ACHHXPOHOT MOTOP/MOTOpA.
JjenHocmepe crpyje

HHOBE3Yje ONpeMy 3a YIPABIbAIbE OKPETAIEM U AMHAMUYKHM
KOUEHEM y TIOrOHHMA aCHHXPOHOT MOTOPa/MOTOPA jeIHOCMEpHE
cTpyje

nporpaMupa NporpaMaGHIHK JIOTHYKH KOHTPOJIEp Mpema 3a1aToM
IOPUTMY yNIPaB/baha 3a TEXHHKY OKPETatha W AMHAMHYKOT
KOUeHa y MOrOHHMA aCHHXPOHOT MOTOP/MOTOpA jeIHOCMepHE
cTpyje

10/Ie1aBa NapameTpe yNnpasibadykor aNropuTMa 3a TeXHHKY
JMHAMHUKOT KOUerba y MOrOHHMa aCHHXPOHOI MOTOpa/MOTopa
jenHocMepHe cTpyje

TECTHPA H3BPLIABAIbE YNPABIbAYKOT AITOPHTMA NTOKPETatha H
JIMHAMMYKOT KOLLEH:a Y MOrOHMMa aCHHXPOHOT MOTOpa/MOTOpa
Jennocmepue cTpyje

o OCHOBHH MOjMOBH O KOYEIbY Y €JI€KTPOMOTOPHOM MOrOHY,
MeXaHHUKe KOYHHIE

o Kouetbe y NoroHnma aCHHXpOHOr MOTOpa
-peKynepaTHBHO(reHepaTOpCKO) KoueHe
-MIPOTHBCTPYjHO KOuerbe
-AMHAMHYKO KOUeH:e

« Kouetbe y noronnma jetHocMepHor MoTopa
-peKynepaTHBHO(FEHEPATOPCKO) KOUCH:E
~TPOTHBCTPYjHO KOUEHE
-IMHAMHYKO KOUeH:e

Ipenopyuene 1aGopaTopujcke Bexbe:
« Ynpaesbabe MOKPETaeM H IHHAMHUYKHM KouereM Tpodastor

ACHHXPOHOT MOTOpa, PHMEHOM KOHTakTOpa, peseja u [1J1LI-a
o Ynpasibarbe MOKPETabeM H IMHAMHYKHM KOUEHEeM MOTopa
jeanocmeprie cTpyje, npuvenoM KonTakTopa, pesieja # IUIL-a

KILY'HH NOJMOBH: KOUEH:E, MEXaHHUKA KOUHHLIA, CICKTPHUHO
KOUCHE MalIHHOM
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MMIUICMCHTHDA AITOPUTAM MOKPETakba W IMHAMHYKOT KOLICHA Y
MOrOHUMa aCHHXPOHOT MOTOPA/MOTOPA je/IHOCMEPHE CTpYje
M3BPLIK HA3HAYEHA MEPEHb HA HCTTHTHO] CTAHUL
€/IeKTPOMOTOPHOT MTOTOHA Y PEXKHMY AHHAMHUKOL
Kouera(onpehHBarbe BpeMeHa 3ayCTaBbarba 10roHa)

M3BpIIK 0Gpajy nojaTaka

u3palyyje uzejHa peruerba NPOjeKTHUX 3aj1aTaka Ha oroBapajyhy
Temy

oBpasokm H3Gop Teme/naeje NpojeKTa/MCTpaKHBaIbA, LA AN
pana;

npuKynu, onabepe 1 oGpaau HHGopMaLIKje peieBaHTHE 3a
HCTpakuBarbe, kopuetehu pasnuunte nocrynke u cappemene KT
anare;

capabyje y rpynu/Tumy

KPUTHUKH NIPOLIEHH CONICTBEHH Paji U Pajl CapajiHuKa y rpynu/Tumy;
JIM3ajHUPa M peannsyje npojekat oAroBopHo ce oanocehu npema
ce6H, CapaIHHIIMA 1 JKHBOTHO] CPE/IHHH:

Tpumepn mema

TIpEno3Haje OCHOBHE ElleMeHTe Ha yIpaBbaIKAM WeMava
€JIEKTPOMOTOPHHX TOroHa

« TIpuNepH NMpAKTHIHIX peanH3alija leva yrpasbara y
€JICKTPOMOTOPHHUM OrOHMMA Ca ACHHXPOHHUM M CHHXPOHHUM

ayTomarckor © TYMauH OCHOBHE LICME YIPABJbatha CICKTPOMOTOPHHM MOFOHOM MOTOPOM Ca NEPMAHEHTHHM MarHeTHMa
ynpasmbama « Tlpumepu NpaKTHYHKX peanu3aliija mema ynpassbarma y
€JIEKTPOMOTOPHUM €/IeKTPOMOTOPHHM TIOTOHHMA Ca je/IHOCMEPHHM MOrOHHMA.
noronom
K.byunH 10jMOBH: NDHMEDH, LEME YIPaBIbatba
« YUECTBY]E MOHTAKH OTIPEME Ay TOMATH3OBAHHX M1OrOHA « AYTOMATCKO yIIpa/bare CICKTPOMOTOPHHM NOTOHOM Ca
© YYECTBYje y OBE3HBatbY €/leMEHATA C/ICKTPHUHE OnpeMe MOTOpHMA jeAHOCMEpHE CTpYje
2yTOMATH30BAHHX E/IEKTPOMOTOPHHX MOTOHa « AyTOMATCKO yNpaB/batbe efleKTpOMOTOPHHM MOTOHOM ca
® YHECTBYje Y M3pajli jeIHOCTABHHM]UX YNIPaBIbauKHX alroputamMa ACHHXPOHHM H CHHXPOHHM MOTOPHMA Ca NMepMaHeHTHHM
NporpaMUpareM NporpaMaGHUIHKX JTOTHUKHX KOHTposiepa marteruma, SCADA cHCTEMH Y eIeKTPOMOTPHOM NOFOHY
Hacrasa o yuecTByje y MojiellaBatby napamerapa ynpaBbaykux alropurama o VrnpaBjbarbe eleKTPOMOTOPHUM TIOFOHOM aCHHXPOHOT MOTOpa
y Gaoky” (nozewasatbe BpemeHa Tajmepa, nozelaBatbe Gpojaya.... n npumerom [1JILl-a u peKBeHTHOr NpeTBapaya, BULIEGP3HHCKO

c11.)/ppeKBEHTHHX NpeTBapaya

YHECTBYje Y TeCTHpalby YNPaBIbauKHX a/lrOpHTaMa
AYTOMATH30BAHHX €/IEKTPOMOTOPHHX MOrOHA

yuecTBYje y MMIIEMEHTALMjH YNIPaB/bauKHX alroputama
yuecTByje y MOoCTYNIMMa MyIITaka MOTOHA Y Paji U 3ayCTaB/bakba

yNpaBsbarbe,
« Kouerbe y noroHnma aCHHXpOHOT MOTOpa.
Kouerbe y moroHuma jeHocMepHor MoTopa

*)Hanomena: Hactasy y 6110ky peanusosat y onrosapajyhoj gpupmu, komnanuju, npesy3sehy. Cbe akTHBHOCTH KOje YUEHHK CIIPOBO/IM MOPAjy €€ peaiu3oBaTu y
OPUCYCTBY CTPYYHOT JIWLIA Y3 TOWITOBAME Mepa Ge36eiHoCTH 1 3aiuTHTe Ha pajy. Y ciyuajy 1a MocToje 0GjeKTHBHH pasio3d HeMOTYhHOCTH peannsalinje npenopyyeHnx

canpskaja y oarosapajyhem npeaysehy, npeasuhjene yacope HacTase y 610Ky peaqn3oBaTH y WIKOICKO] 1aGOPATOPHjH 3a eIEKTPHYHE MALIMHE H eIeKTPOMOTOPHE TOTOHE.
ToM NPUIKKOM BOAMTH pauyHa j1a ce OCTBApH MakcHMasial Opoj MCXOA NPENnopyueHnX caapkaja.
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4. VIIVTCTBO 3A JUJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA

HAYHUH OCTBAPUBAIbA IIPOI'PAMA:

Ha npBoM yacy yrno3HaTH yYeHHKE Ca [M/beBHMA M MCXOJMMA HACTABE, OJIHOCHO yuekba, MIAHOM Paja W KPHTEPHjyMOM H HAUWHMMA OLCHHBAkba, KA0 H HAYMHOM pajia y
pauyHapcKoj YUHOHHIM/KaGHHETY, TIOJIEIH Ha TPYTIE H PACNope/ioM peallusaliije HacTape.

JIMcKyTyjeTe ca yueHHLMMa O ’HXOBUM pasMulisbatbiMa Ha Teme: LlITa je To esekrpomoTophn noron? Llta muciuTe, 360r yera je 3HauajHa 061acT eIEKTPOMOTOPHHX N10rOHa.
Y CaBpeMeHHM Mpou3BOAMM nporieckma? Jla Jin MozkeTe Ja MPOLEHHTE KOJIHKA je 3aCTyIJbeHOCT eIeKTPHYHHX MOTOPa Y CaBpeMeHHM MPOH3BOLAHM CHCTeMHUMa?

O6mun nacrase: Teopuja u 1aGopatopujcke Bexde

Mecrto peaansanuje HacTaBe:

— Teopmjcka HacTaBa ce peasinyje y yUHOHHLI/CIIELM]ATH30BAHOM MyITHME/M]ATHOM KaGHHeTY

— JlaGoparopujcke BexGe ce peannsyjy y 1abopaTOpHjH 3a eIeKTPHUHE MALIMHE W/WIH eIeKTPOMOTOPHE MOroHe

Tpenopy4enn 6poj uacoBa no TeMama:
—  YBOaY ynpaBbame eIEKTPOMOTOPHHM MOTOHOM: 6
— OCHOBHM TIOjMOBH 0 €TEKTPOMOTOPHOM MIOTOHY: 5
—  OcHOBe MeXaHHKe e/leKTPOMOTOpHOT noroxa: 10
—  Enementy 1 ypehaju 3a ynpasbatbe 1 3awrury: 17
—  Meroze npomene Gp3uue oGprarba eeKTpoMoTopa y emi: 39
— Kouetbe y eieKkTpoMOTOPHHM roronuma: 13
—  Ilpumepu LiemMa ayTOMATCKOT YIpaBibatha eIeKTPOMOTOPHHM MOrOHOM: 3 yaca;
~ Hacrasa y 610ky: 30 yacosa

[py M3paau omepaTHBHMX IIAHOBA NOTPEGHO je AepuHUCaTH IMHAMHUKY pajia uMajyhu y BUIy /1a je yuerbe, kao i popmMHpatbe CTaBOBA H BPEHOCTH, KOHTHHYHPAHH NPOLIEC
H JIa j€ pe3y.Tar je CBUX aKTHBHOCTH Ha YacOBHMA PEaM30BaHUX PasMuMTHM METOJCKHM NPHCTYNOM, KopuuihiereM HHdOpMaLMja U3 PasTHuMTHX H3BOPA, NPE3CHTOBAHHM
BehumM Gpoje peastnx npuviepa u y3 akTneHo yuenihe yuennka.
HacraBhe cazpikaje je HEONXOJHO peayiu30BaTH KPO3 MPUMEPE ITO BHILE CHTYallMja M3 pealHor KOHTeKCTa, Kopuctehu caBpemene HacTaBHe meToae M cpenctsa. Tpeba
HaCTOjaTH Ja ydeHHuH Gyxy ocmocoG/beHH 3a: CAaMOCTAJHO pellaBake MPOoOJEMCKMX CHMTyauuja; NpOHANakKewe, CHCTeMaTH3oBatbe W Kopuuiherwe nudopmaumja u3
PASTHUMTHX M3BOPa (HNP. CTPYdHE TMTEpATYpe, HHTEPHETa, YacomHca, yUbeHHKa, KATATIOTA. . ); BU3yeTHO OnaKaibe, nopeherbe u yorocTapmarbe Besa W3velly pastHuHTHX
cazpkaja (Hrp. MoBe3MBake Calpikaja MpeaMeTa ca CBAKOAHEBHHM WCKYCTBOM, CajpikajMMa APYrHX MpeaMeTa M Ap.): THMCKH paj; CaMOMpOLEHY COMNCTBEHOT 3Haba M
Hanpe/IoBaba; NPe3eHTALjy CBOJUX PaZoBa M IPYMHHX Mpojekata u eMKAcHy BH3yenHy, BepOanHy M MucaHy KOMyHWKAljy y3, Kaja je To notpeGHO M oarosapajyhy
apryMeHTauujy.
Tpunukom peasnmsanuje nactaBe uctahi BaXKHOCT MOLITOBaA CTAHAP/a, NPABHJIA W NPOIKCA Y OBOj 00JaCTH M yKasaTh Ha Moryhe npoGiieme Koju ce MOry NMojaBUTH yciuea
HEMOLITOBAA WK HENPUAPIKABAIba HCTHX. TIOKEILHO j& HACTABY PeaIoBAT KO3 BeXOE y mapy, poG/IeMCKe WM NPOjeKTHE 3ajaTke KOje Cy NOBE3AHE ca PeaTHUM
KOHTEKCTOM y KOjHMa yYeHHLU pajie Ha PasIHunTHM JIeI0BUMA 3aJ1aTKa, HIPajy PasIHuMTe yJlore  J1ajy pelerba y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce HaJlase.

3a caBniaziaBarbe cajpikaja OBOT MpE/IMETa MOTPeGHa Cy 3HaHa M3 MATEMATHKE, OCHOBA €IEKTPOTEXHUKE, eIeKTPHUHOT NMOKPETakha, e/IeKTPUUHUX MalliHa U eHepreTcke
€/IEKTPOHHKE.

Tlporpam npesrha ja ce Hajnipe 0Gpaje OCHOBHA CBOJCTBA M O/UTHKE CHCTEMA ayTOMATCKOT YIPaBIbakha CICKTPOMOTOPHHM MOTOHOM H J1a C& HCTAKHE BAKHOCT OBHX
cHCTeMa y ayTOMaTH3ALMH PasIMYHTHX TEXHOIOWIKHX MPOLECA y MPHUBPE/IH.

EJleKTPOMOTOP NOCMATPATH KAO CIOKEHM eleKTpoMexaHnukn ypehaj U pasmoTpuTH (HOHOBMTM) CBe GMTHE e/EKTPHUHE W MEXAHMUKE NApaMeTpe MOTOpa KojH
omoryhasajy epHKACHO yTIpaBbaIbe eTeKTPOMOTOPHHM NOFOHOM.
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Haunu pajia u npumeny esiemenara u ypehjaja 3a ynpassbarbe u 3awuty oGjachuTi nomohy jeIHOCTaBHHUX MPUHLUMIICKMX M KOHCTPYKUMOHMX wema. [ToceGHy naxiby
MOCBETHTH H300pY e/IeMEHATa 3a YTPaB/batbe H 3aLITHTY Ha OCHOBY TEXHHUKHX MOJIaTaKa O eIEKTPOMOTOpY. Y OKBUPY OBE TeMe noceGHO 06paanTy npuMeHy nporpamMabuiIHuX
JOTHUKHX KOHTPOIEPA H HUXOBY IPUMEHY y yTIPaBIbatby IeKTPOMOTOPHHM MOTOHOM MIPHMEHOM PEriejHO-KOHTAKTOPCKE H CKIOMHE OmpeMe. Y eHHLIHMA CaBpeMeHe acrieKTe
NPIKIAMUHTH Ha PHMEPY jEHOCTABHU]E LIGME YPABIbarba MOKPETAHEM H 3ayCTaBbareM TpO(asHOr ackHXpoHOr MoTopa npuveHom TUILL-a, pereja 1 konTakTopa. Tom
TIPHITMKOM NOCeGHY Makiby MOCBETHTH HaukHy noBesuBatba [1J1L1-a, pesicja u pesicja M KOHTaKTOpA.

V Temu MeTO/Ie poMeHe Gp3HHE eIeKTPOMOTOPA Y eIeKTPOMOTOPHOM TOroHy y3 00pazy NpenopyyeHuX caapiaja MeToie HilycTpoBaTH OAroBapajyium elekTpuuHumM
wemama, aujarpamMuma, uprexuma. [loceGHy naiby rMocBeTHTH oipeleHHM perysiallMOHHM KapaKTepHCTHKaMa M MOCTyNuMMa 3a npomeHy Gpsune obprama (TexHHKa
ynpasmana 6psutonm). Ie roz je To moryhe oxrosapajyhy MeTozty npovere Gp3urie WTycTpoBaTh oAroBapajyhiM patyHCKHM MPHMEpHMA, AHATH3OM KPETaIba PaiHe Tauke
noroua u ci.

V TemH KoueHe y €ICKTPOMOTOPHHM MOTOHMMA, MEXaHHUKE KOUHMIIC 0OpajMTH ca acnekTta npumene. MeTosie kouera oGpaauTH ca oaroBapajyhum enekrpuunum
wemama y (pu3nuKo ofjarbaBaibe npoleca y Kome ce eleKkTpoMoTop Hamasd. DusnuKe npouece MOTKPENUTH 0AroBapajyinM MeXaHHYKAM KapaKTepUCTHKAMa H KpeTakmbeM
pazHe Tauke y mpouecy Koueta norowa. Ilpouece kouerba, rae roa je 1o moryhe, mwiycrposati oarosapajyhium pauysckum npumepuma. Ha kpajy oGpaauti HEKONMKO
JIeTa/bHUX IEMa ay TOMATCKOT YIpaBJbakba eIeKTPOMOTOPHHM TOrOHOM KOjH C€ HECTO NPUMEtbY]Y Y NMPaKCcH.

Ipu m3Bohemwy HactaBe Tpeba WITO BHIE KOPHCTHTH eleMeHTe onpeme nabopaTopHje 3a ayTOMATCKO YMPaBJbare eIeKTPOMOTOPHHM MOFOHOM, KAo0 M APYrHX
nabopaTopHja M paMOHHLIA IIe Ce KOPUCTE elIeMeHTH 1 ypehaju noTpeGHH 3a ynpasibarse eIeKTPOMOTOPHHM MOTOHOM.

JlaopaTopHicky HACTABY TeMATCKH H XPOHOJIOUIKH YCKAAZIMTH ca Teopujckom Hactasom. [Tpezuba ce fa ce u3soherbe jeane BexxGe Tpaje J1Ba Uaca, ONepaTHBHIM
NJIaHOM Npe/BMeTH 0Opajty wto Beher Gpoja mpenopyueHux BekGH.

V BeGu Op. | nopen caapskaja ynoshasarba ca J1abopaTopujoM, NMpaBHiIa paja M Mepa 3alUTHTE Ca yueHHLMMa TIOHOBHTH OCHOBHY TEOPH]Y O ACHHXPOHOM MOTOpY.
JIeMOHCTPHPATH YCJIOBE MOJL KOjHMA aCHHXPOHA MALIMHA P/l KA0 MOTOP, OIHOCHO FeHEPaTOP, TOKOM J€MOHCTPALIHjE NPATHTH Npomeke Gp3uHe 0GpTarka M KIH3akba MallkHe
Y MOTOPCKOM H F€HEPaTOPCKOM PEXKHMY Pajia M youeHe MpoMeHe TOBE3aTH Ca TEOPHjOM aCHHXPOHOT MOTOPA M3 EIEKTPHUHHX MAllIMHA.

V BexOu Gp. 2 nzabpatn acHHXpOHH MOTOp oroBapajyhe cHare u IMMeH3Mja Tako 1a ce y TepMuHy M3Bohera naGopatopujcke BekGe Moske noctuhin crauuoHapHa
PajtHa TeMnepaTypa (W1 NPHGMHO CTAUMOHADHA) TEMIIEPATYPY MOTOPA MEpHTH OAroBapajy UM HHCTPYMEHTOM H TEPMO-COHJIOM MOCTABILEHOM Y CTATOP, TAKO /1a C€ KpHBa
3arpeBarba MOIKE J1EMI0 CHUMHTH H OAPSHTH TEPMHHK BPGMEHCKA KOHCTAHTA 3arpeBarka rpaHIKOM METOZIOM. TepMOBH3H]CKHM CHHMarbeM KOMCHTApHCATH TEpMHUKY CHKY
ACHHXPOHOI MOTOPA M 30T Yera je TEPMOBH3H]CKO CHHMAHe MOTOPA 3HAYAJHO Y MPAKCH.

V exGama Gp. 3 1 4 aKkTeHar je Ha pyuHOM ynpasJbaiby, H300py Onpeme npema CHasH MOTOpa, NoBe3uBaiby onpeme. Tamo e je ynpabsbarbe npeasuljeno aa ce Bpuin
npumerom [J111-a, yuennunma nati onroapajyhu Jiesiep ujarpam, M eeKTpHUHY 1IEMy TIOBE3HBAH:A ONIPEME, a 3aTHM ICTHTH J1a CAMH H3BPIIIC IOBE3HBAILE, NIPOTPAMHpathe
TIL-a, nojiewaBarbe, TECTPakE ArOPHUTMA YIPBIbakha, MyLITabe Y Pajl M 3ayCTaB/bakbe MOroHa y3 Haa30p NpeAMeTHOr HacTaBHuKa. [Tpe Guiio kakBor 10Bohera HCNHTHE
CTaHMLIE MO/l HANOH HEONXO/IHO j€ /1a HACTABHUK NPOBEPH HCIIPABHOCT MOBE3aHE Onpeme.

Y sexGama on 6p. 10 10 13 axuenar 1atm na cuumaiy oarosapajyhHx peryiauHoHuX KapakTepUCTHKA NOTOHa, pesy.iTate 0GHjene 1aGOpaTOpUjckOM BexGOM
YMOPEIUTH Ca rpaMBOM 0GpalieHHM Ha TEOPHJCKOM ey npeaMera.

V' BexOH Op. 14 naiby 0GPATHTH Ha BpeMe 3ayCTaB/barba NOFOHA 32 PATHUNTE BPEAHOCTH CTPYja IMHAMHUKOL Kouek:a. YPaHTH KOMIapaTHBHY aHATH3Y PHPOAHOT
3ayCTaBJbakba MOroHa (6e3 MPHMCHEHE TEXHHKE KOUCHA) H 3ayCTaB/batha 32 PARIMUNTE BPEHOCTH JEIHOCMEPHHX CTPYja IMHAMHUKOL KOUCH:a aCHHXPOHUM MoTopoM. Tom
NPUITMKOM BOJIMTH pauyHa jia ce He npehe onTuMaiiHa BPe/IHOCT jeIHOCMEpHE CTPYje IMHAMHMUKOT KOUeHa TAKO /1a Ce He GH yrpo3Ho HaMOTaj aCHHXPOHOT MOTOpa. JIHHaMUuKO
KOUerbe aCHHXPOHHM MOTOpOM pean3osati momohy jeaHo(asHor Hepabaua (ycmepaua), pesiejHo-KonTakTopeke Texnuke u [IILL-a,

Y BeskOu Gp. 15 nakiby 0GpaTHTH Ha BpeMe 3ayCTaBibarba MOroHa 3a PAZIMUHTE BPEAHOCTH OTHOPHHKA 32 KOUeHe. YPaauTH KOMNAPATHBHY aHAJH3Y NPHPOIHOT
3ayCTaBsbatba Morona (Ge3 MpuMerbeHe TEXHUKE KOUeHa) M 3ayCTaB/batba 33 Pa3THUMTE BPEAHOCTH OTMOPHUKA 33 MHAMHUKO Kouetse. TOM MPUIMKOM BOJAMTH pauyHa 1a
MHHHMallHa BPE/IHOCT OTNIOPHHKA 32 Kouere GyJie NaksbHBO oapeljena 1a ce He yrpo3u pajl jeIHOCMEPHOT MOTOpa (KOMYTaTop, UeTKHLLE).

Biok HacTaBy peannsoBaTh y npesysehnma ca ayToMaTH30BaHHM NOFOHMMA. YUeHHKE YIyTHTH y caBpeMeHe TOKOBE H MPaBLIe Pa3Boja ayTOMATCKOT yNpaBibarba.
Ipenopyyene npojekTHe AKTHBHOCTH®: Y TOKY LIKOJICKE FOIMHE OPraHH30BaTH ABA MPOjEKTHA 3AXATKA, 10 jeJaH y NPBOM M ApYrom noayroauiuty. Mpuaukom
NJIaHKUpaba NPOjeKTHUX 3a/aTaKa BOAUTH pauyHa o cieaehem:

—  YYEHHKE MO/IC/IHTH Y Marbe THMOBE;
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— Y jetHOM THMY je 110 4 yueHHKa;

—  ¢opmuparu oarosapajyhu 6poj Tema npojekTHHX 3a1aTaka Hacrpam Gpoja THMOBA;

—  OpraHM30BaTH MCTPHKMBAUKM Pajl yUCHHKA HA TEMY MPOjeKTHOT 3a]aTaka, a MpemMa MPenopyKama 3a pealn3alujy HarmpeHUX TeXHUKA YUCH:a U NMPOjeKTHE HACTABE;

—  YUCHHIMMa JIaTH JI0BOJBHO BPeMeHa j1a 00pajie TeMy NPOjeKTHOT 3aaTKa, YKOJIHKO je To Moryhe mpojeKTHHM 3a1aTKoM 00yXBaTHTH M cajpikaje ca
71aG0PATOPHCKHUX BEXKGH, OIHOCHO, HACTOJATH MAKCHMATHO YCTIOCTABHTH KOPENIALjy H3Mehy TEopujcKor i MPAaKTHYHOT Jieia NpeMeTa;

— Y ONepaTHBHOM NIaHy pajia Pe/IBMAETH oAroBapajyhu Gpoj acoBa 3a NPE3eHTOBAkbE NPOJEKTHHX 3a/1aTaKa, IPUMEHOM CAaBPEMEHHX METOIa HANIPEHOT YUeHha 1
MyJITHME/HjasIHe onpeme:

*[1porpaMom npeaMeTa npernopyueHo je Aa NpojeKTHN 3axauu Oyay y Besn ca Temama (Y npaB/barbe eIeKTPOMOTOPHMA IIPUMEHOM Pe/iejHO-KOHTAKTOPCKE OnpeMe u
POrPaMaGITHOT JOTHUKOT KOHTPOsIepa, MeTojie MpoveHe Gp3ute 00pTatba ellekTPOMOTOpa y eMr, Koueme y eeKTpOMOTOPHHM MOTOHHMA ), &1 HACTABHHK MOJKE
Y capajiibi ca yueHHIHMa H3aGpaTh 1 Heke JIpyre TeMe Koje Cy Y BE3H ca LIMbeBUMa NpeaveTa

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYEHHUKA

®opmMaTHBHO OleHHBAIbe, Kao Mojie npaherba HaNpeoBaba yueHHKa, Ce O/IBHja Ha CBAKOM Yacy W CBaka akKTHBHOCT je 106pa NpHIIHKa 3a NPOLICHY HaNpeioBakba U 1aBakbe
nosparse uupopmarmje. [ocrurnyha yuennka je Moryhe BpeiHOBaTH KPO3: aKTHBHOCTH Ha uacy (Tj. MPOLECy yuera); MOCTaB/bake MHTarba W/HIH 1aBathe OJIroBOpa y CKiaxy
Ca KOHTEKCTOM KOjH Ce OGjallIIbaBa; MO3HTHBHOM OJHOCY NPEMa ONPEMH; W3PATY 341TaKa, HCTPAKHMBAUKHX MPOJKATA H CI1.; MPEICHTOBAILE CAPAKA]A; TECTOBS MPAKTHUHMX
BewTHHA, npalietbe MOCTHIHYTOCTH MCXO/a, MOMON PyroBHMa M3 ofesbeiba Y LMby cab/lajaBaiba rpaauBa M cl.  Yuenuke TpeGa ocnocoGsbaBath M OXpaGpuBati 1a
Npouerbyjy CONCTBEHH HANPEAAK Y OCTBAPHBAtbY HCXO/I, KAO M HANPEaK APyrHX yueHnKa, y3 oarosapajyhy aprymentaunjy.

Ha kpajy cBakor uaca WiM aKTHBHOCTH HanpaBHTH KPaTKy aHallk3y J0CAAUIFEr pajia, 06aBe3HO MOXBAIHTH yHEHHKA 32 OHO LITO je MOCTHIao H 0GPAsJIoKUTH 1UTa MOXKE H
Tpeba sa nonpaeu u/uan ypaau. [loTpeGHO je OCMMCINTH BHIllE THIOBA PA3/IMUMTHX AKTHBHOCTH €A MPOJYKTHMA PA3IHYHTOr HHBOA CIOKEHOCTH W YTBPJMTH OYEKUBaHE
HCXOJIe, a NpeMa HHMa M KPHTEPHjyMe BPEIHOBakbA.

OuetbuBarse yuenHka ce oaBHja y cictaty ca TIpaBITHIKOM 0 ouemuBatby. [0TpeGHO je, Ha NOYETKY WIKO/ICKE FO/HE, YTBPIHTH KPHTEpH]yME 32 OlieHHBaRe (y ckialy ca
TIpaBUIHKKOM O OLEHHBalbY), IPBEHCTBEHO 3a CYMATHBHO OLICHHBAE H €A HHMA YTIO3HATH YUSHHKE.

CyMaTHBHO ONEH-HBAH>€ CE MOKE H3BPUIMTH HA OCHOBY MOJATaKa MPHUKYTLEHHX (OPMATHBHHM OLCHHBAEM, Pe3y/ITaTa/pellerba NPOGIEMCKOr MM NPOjeKTHOT 3a/1aTka,
YCMEHHX MIPOBEpA 3HAkba, KOHTPOIHHX U oMahnX 3a/1aTaKa, TECTOBA 3Hakba 1 ¢/1. Haumk yTBphHBarba CyMaTHBHE OLCHE YCKIIAIMTH CA HHAWBHYATHHM 0COOHHAMA YUEHHKA.
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Hasus npeavera: IPOTPAMABHWJIHA JIOTTYKH KOHTPOJIEPH

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOL PAJIA — OBJIMLIUA U TPAJAILE

2. UMb

Tomuuimbu Gona yacosa: Teopwujcka HacTaBa Bexbe IlpakTuyHa HacTaBa Hacrasa y 6ioky YKynHo
I\'% 31 62 0 30 123
EBH YUEIbA:

YII03HABAISE & OCHOBHHM MOJMOBHMA O IPOrpaMaGHHIM AOTHUKHM KoHTpoephma (PLC)

ocrocobsbasarbe 3a nporpamupare PLC-a y je3nky penejHux mema
YII03HABAILE Ca OCHOBHHM MOjMOBHMa O MIepHdepHicKiM ypehajima
ocrnocobbapabe 3a kopuiihere PLC-a 'y je1HOCTaBHMjUM CHCTEMHMA YNIPaBibakha

0CrocobbaBakbe 3a 1asbe MPOIIHPHUBAILE H NPOYO/bHBAILE 3HAbA O MPOLECHHM EIeMEHTHMA CHCTEMA Ay TOMATH30BaHE MPOM3BOIIHE

pa3BHjarbe JIOTHUKOT H aNCTPAKTHOT MHIILIbEH:A H KPHTHUKOT CTaBa Y MHIILCHY

Paspen: Yerspr
Toauibn domn yacosa: Teopuja: 31 wac; naGoparopujcke Beskoe: 62 yaca

3. TEME, UCXO/I!, TPENIOPYYEHH CAJIP’KAJU U KJbYUYHH ITOJMOBH CAJTKAJA

TEMA MCXONH TIPENOPYYEHH CAZIPAKAIH / KJbYYHH TIOJMOBH CATPHKAJA
Tlo 3aBpuieTky Teme yueHuk he GUTH y cTamby na:
« 0BJaCHH 10jaM CHCTEMA Ay TOMATH3OBAHE POM3BOIILE « Tlojam crcTema ayToMaTH30BaHe MPOH3BOILE (yTIPABIbAIbE KpeTatbHMa,
« HaBe/Ie MPUMeEp CHCTeMa ayTOMaTH30BaHe MPOU3BOIILE NPOLECHMA H JIOTHKOM, HAZ30p);
« oGjacHu Mojam CHCTEMa 38 HATI3OP 1 YNPABLANE « Tlojam, HameHa 1 MCTOPH]aT pasBoja TOFHUKHX KOHTpOAEpa (071 HKCHO
o ozpe/u (hasy pa3Boja apXHTEKTYpe HaJ30PHO yNPaBIbAYKOr OKHYEHHX JIOTHYKHX KOHTposniepa 10 PLC-a);
cucrema o Tlojam 1 HaMEHa CHCTEMA 32 HAZB0P W YTPABIbatbe;
o Hcropujar passoja apXHTEKTYpe HaA30PHO-YIPaBIbaYKOr CHCTeMa (CHCTeM
ca (PUKCHO OIKHUYEHHM HAIZ0POM, CHCTEM Ca IMTHTAIHUM LIEHTPAIH30BAHUM
Voox HaJI30POM, CHCTEM Ca IMTHTATHHM HETOCPE/IHHM YIIPABIbabeM H CHCTEM
JWMCTPUOYMPAHOT PauyHapCKOT YNPaBIbaka);
TIpenopy4ene JaGopaTopujcke Bexoe:
» VBoay naboparopujcke BeskGe, ynosHasare ca 1adopaTopujoM, npasuia
pazia y 1abopaTopHju M Mepe 3aluTHTe;
KL yuu mojMoBH: npotiee, NPOH3BO/ILA, YNpaBsbare, Hazop, CAY, oruuki
KOHTPOJIEP, MPOrpaMaGHIIHH JIOTHUKH KOHTPOsIEp
Ocnonna « oGjactn apxutektypy PLC-a ) « Apxutextypa PLC-a; )
kondurypanuja PLC-a . rp:_a(]wmkn TIpUKasKe OCHOBHY ko_chvlrypauu_]y PLC-a o IlpuHumn xapasepa OcHoBHe kouqmrypaume (onuc dyHKUMOHANHE Ieme
«_0Gjacky opraHmM3alyjy MeMopHje Mpolecopekor Mojya Xap/IBepa, OpraHH3alnja MeMopHje MPOUECOPCKOr MOJLy.1a);
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00jacHy HauMH pajia

n3pauyHa Tpajarbe jenHor SCAN uuknyca
HABE/Ie PeKUME pajia

onHe MozIysIe

©oGjachi HauMH NOBE3UBaIba MOLyJIa

MOBEsKE CEH30p/M3BPIIHH eeMeHT ca PLC-om

 Haunn pana (onmc aujarpama Toka H3BpiaBata Nporpama, pexkHMH paza);

o Onuc ¥ HaYMH MOBE3MBAbA MOJYJIa OCHOBHE KOH(MIypaluje: Mosyla 3a
Hanajatbe, MPOLECOPCKOr MO/Y/IA, CTAHAAPAHHX YIa3HHX / H3Na3HUX MOLYJIa
(AMTHTATHY W AHAJIOTHH) M CTICLIMj/THAX YJIA3HHX / H3TA3HUX MOJLY/Ia
(GpojaukH MOJYJI M CEPBO-MOJYJIN);

Tpenopy4ene naGopaTopujcke Bexoe:
o VYnosuaeawe ca PLC-em 1 ypehajem 3a nporpamupatse;

« Tlosesusaibe censopa H w3BpLIHKX esiemenara ca PLC-em;

Ksbyunn nojmosu: PLC, apxutekTypa, XapaBep, MOy, KOHGHUrypaimja

Mporpamupame PLC-a

oBjachH 30He MEMOpHje rojaTaka

yHece nojaTke 0 KOHPUrypauuju

o6jacHH HauKHe afpecHparba

06jacHH Noje/IHE HAUMHE MHCaba KOPUCHHUKOT Mporpama
u3Bpium nopehetbe pesnejie n PLC-repmuHonoruje
HamnuuLe Nporpam 3a AeMoHCcTpauujy oapehene Hapente
Npenece Hankcanu nporpavt y Memopijy PLC

TIPOBEPH H3BPLIABAILE HANKCAHOT MPOrpaMa

nponahe rpeke/He0CTaTKE Y Nporpamy

OTKJIOHH Tpeliike/HesI0cTaTke y mporpamy

« 30He MeMopHje nojaraka;

« Tlapamerapcka o6nacT MeMopHje;

« YHoluere nojaraka o Konpurypauuju xapasepa PLC-a;

o Anpecupabe nojaTaka;

» Bpcre anpecuparba nojataka:

o Jle(unrcaibe NPOMEHHBHX:

o Tlocraesbarbe napamMeTapa aHaJIOTHHX H CTIELMjAIHUX MOJIyJ1a;

o Haunnu nucara kopucHuukor nporpama PLC-a;

o EnemenTH je3uka penejHux wema;

o Tlopeherse penejre n PLC-repmMuHosioruje;

o Onuc ¥ npUMepH OCHOBHUX rpyna HapenGu (Hapenbe ynasa v usnasa,
soruuke HapenGe, apuTmeTHuke HapeaOe, Hapeade 3a npeHoc nojaraka,
napenGe nopeherba, TajMepcko-6pojauke Hapenbe, Hapeade 3a KOHTPOITY
TOKa nporpama);

o Ilpekuay u noTnporpamu;

« Kopuuhere ypehaja 3a nporpamuparse 1 Besa ca PLC-em;

o TecTupaibe porpama u OTKJIabake rpelaka/HeocTaraka, NpeHoc
nporpama y PLC 1 TecTHparbe y CTBapHoj yNpaB/badkoj CHTyaumju;

Tpenopyuene 1aGopatopujcke Beskbe:

o MUHHMaIHH POrPaMH 3a ICMOHCTPALM]y DYHKLMjA YIa3HUX/M3Na3HHX H
JIOPHYKHX Hapea0H;

o MHHHMaIHK IPOrPaMK 3a AEMOHCTPALU]Y (yHKLIMja ApUHTMETHUKHX
napenGu, Hapea0H 3a NpeHoC nojaTaka 1 Hapeadu nopehersa;

o MuHHMaJIHH POrPaMH 3a AEMOHCTPALH]y PYHKLIM]a TajMEPCKHX W
Gpojauknx HapenGu;

o UuTare BPEIHOCTH aHAJIOTHOT yJla3a U 3a/1aBakbe BPE/IHOCTH aHAJIOTHOT
M31a3a;

» Ckanuparbse 1 IMHeapH3alija aHaIorHOr CHrHasa;

o VK/byuere e/eMeHTa Ca CaMOOIPIKALeM:
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o Ilpomena cMepa oGprarba TPO(A3HOr MOTOPA HAMBMEHHYHE CTPYje;

o CyKLECHBHO aKTHBHPAKbE IMMUTATTHUX Ya3a U M3jlasa;

o J[BOpYUHO YK/byuMBatbe KOHTAKTOPA MOTOPA;

 VnpasJbare ca BpeMEHCKOM DYHKUHJOM. VKIbyUHBAIbE BU3YETHHX
MHMKATOpa Ca BPEMEHCKHM O/LIaramem;

o YnpaBbaibe KIM3HUM BpaTHMA;

o Ynpaebame THPTOM;

o [lywrame y paa podhazHoOr KaBe3HOr aCHXPOHOr MOTOpa npedalliBatbemM
HaMOTaja CTATOpA U3 3BE3E Y TPOYIao;

« [lporpam ;iMHeapHOr nojacka  3aycTaBibarba;

o Perynaumja norona nomohy (ppeKkBeHIH|CKOT peryiaTopa;

o AyTOMATCKO MaKOBatb€ MPOM3BOJIA;

o Tlpumep kopuiihera noTnporpama (KOHTpoa yjiasza ayToMmoomna Ha
TapKHHT);

o OO6pajia anapMHHX CTakba H apXHBUPAHE;

KJby"HH N0jMOBH: MEMOPH]a OZIATAKA, AZIPECHPAIbE, TPOMEHILHEA,
KOPHCHHYKH MPOrpam, Hape/6a, NoTrnporpam,

Tpomupemwe PLC-a

« objacuu npowmperse PLC-a
© OMNHIIE MOJLT 32 BE3Y €A CCPH]CKOM MArkCTpasiomM
« objacHu cTaHap;i 3a Op3y cepHjcKy KOMYHHKALH]y

Tpowmperbe napasiesHoM y/1a3Ho/M31a3HOM MaruCTPaIom;
Tpowmperse cepHjcKoM YJIa3Ho/H3Ia3HOM MarkcTpalioM;
Motyiu 3a Be3y ca CEpHjCKOM MaruCTpasiom;

Cranapu 3a 6p3y ceprjcky KomyHmkauujy RS-422 1 RS-485;

KULyunu mojmoBu: cepiicka MarMcTpaia, napasieina maructpata, RS-422,
RS-485

Oneparep-nntepdejc

objacHu HameHy oneparep-uHTepdejca

HaBe/ie (yHKuHMje nporpaMaGIIHOr TepMUHaia
Kpeupa eKpaH Ha NPOrpaMaGHIHOM TepMUHATY
0GjacHH MeMOpHjCKy Mary

KOPHCTH NporpamMabuiIHi TepMHHA

« Hawvena u kiacudukauuja oneparep-unrepdejca;

o Tlojam u pyHKuMje nporpaMabHIHOr TepMUHaIA;

o Paj ca ypehajem 3a nporpamuparse TepMHHana: Kpeupaibe ekpana (arpudyra
eKkpaHa, MHIMKaTOPCKHUX U yJIa3HHX ofjekaTa), Taberna;

+ Memopujcka mana;

o PyKOBaMe TEPMHHATIOM: PHKA3HBAIE H PErHCTPOBAIE MI0ATAKA,
TIpHKa3MBatbe HCTOPHje alapMa, YHOC NojlaTaka;

TIpenopy4ene JaGopaTopujcke Bexoe:
« M3pana ekpana ca 1Ba TacTepa 3a yK/byuHBakbe H HCKIbY UHBAke MOTOPA;
« M3pana expana 3a yHoc nojataka u npukas anapma;

Kibyaun nojmosu: oneparep-unrepdejc, nporpamaGuIiK TEPMUHAI, eKpat,
MeMOpHjcKa Marna, aapm

Hacrasa y 610Ky

* Onuuie opranu3aunjy pasa npeaysehia

HACTABA Y BJIOKY:
o OGunazak npejy3seha, yrnosuasaibe 1eJIaTHOCTH W OpraHu3aluje paia;
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M3Be/Ie PHIIPEMY 3a TBPJIO JIEMIberbe;
M3BPLUN TBPJIO IEMIbEIbE;
M3BPLIN MEKO JIeMIbErbe.

o TBp10 1 MEKO JieMIbetbe.

OcHOBE NPaKTHYHHX
BeWTHHA Y
€/IeKTPOTEXHULM

MpPHMELbYje 3alITHTHE MEPE O/L LUITETHOT YTHLAja eeKTPHUHE
eHepruje;

KOPHCTH 3aLUTHTHY ONpeMy;

HaBOJIM MPOLIE/l Py NpysKarba npee nomohy yHecpehenom ox1 yaapa
eneKTpHYHE CHEprHje

HAaBOJIM MpOLIE/lype npyskatba npee nomohu

UVBAIE 3/[PABJbA W [IPUJIPIKABAILA MEPA 3ALUTHTE HA
PAJTY

« VTuuaj enckTpuune eHeprije Ha woBeKa;

« Mepe 3aurTute Ha pajy;

« TIpysarse npse nomohn

HaBOM nNpuMepe npakTHuHe npuvene Cu, Al, Ag 1 Au;
OGjaCHH NPHHLKII IPEHOCA CHIHAIA Y ONTHYKOM BJIAKHY, HAUHH
M3IPajiibe ONTHYKOL BJAKHA M HABE/IE MaTepHjasie O]l KOjUX ce
n3pabyjy.

oBjachu pasamke H3melly MPOBOJHHKA H MOy NPOBOHHKA;
ojacHi MeNeKTpHYHE 0COBMHE H3OTALHONHX MaTepHjaTH Y
3aBHCHOCTH OJ1 HHXOBE PUMEHE Y NIPAKCH:

HaBe/Ie 0OCOOMHE MarHETHHX MaTepHjana o kojuma Tpeba BOAMTH
pauyHa PHINKOM M360pa 32 HHXOBY MPAKTHUHY MPHMEHY:

MATEPUJAJIM Y EJIEKTPOTEXHHULIU

« Tlojiena eNeKTPOTEXHHUKHX MaTepHjaia;
o TpoBosHHLM:

Tonynposoanmuu;

HW3onaunonu MaTepujaan U IMeNeKTPULIA;
Marnerin vateprjann

npeno3Ha CMMGOIIE Y TEXHOMOMIKO] IOKYMEHTALIH]H;
oztabepe noTpeGHe enemMeHTe Ha OCHOBY CHMGOA;
yupra cumGorie enieMeHaTa y IOKyMeHTalmjy

UYUTAKE IIPOJEKATA U IIEMA
o CHMGONIM M O3HAKE Y €ICKTPOTEXHULIH

oabepe, KOPUCTH M OpIKaBa anar

KOPHUIIIREWE U OJIPKABAIE AJIATA
o AJIaTH KOjH C& KOPHCTE Y eNIeKTPOTEXHHLIA;
o OnprkaBatbe anara

oo

NpenosHa, onTH4Ke KaG/IoBe, eeKTPOHHCTAIALHOHE H
TeJIEKOMYHHKALMOHE KaGJIoBe H IMHAMO XKHLIE;

OTBOPH Kab;

MPABUIHO CKHHE MUIALIT W H30MALIH]y NPOBOJAHMKA;
HacTaBH (TOBEkKe) M U30JTyje HACTaBAK;

HANpaBH OKLIE Y 3aBUCHOCTH O] 3aBPTH-A;

3aneMH KpajeBe # NoCTaBmba KabA namyuHLe u acTome;
CKHHE M30/1aLIH]y, HACTABH M M30JTyje INHAMO XKHILy.

TIPENTIO3HABAIGE M ITPUMEHA KABJIOBA W ITPOBOJHUKA
OnTHuKH KaGl10BH;

EJIeKTPOHHCTAIALHOHH NTPOBOIHHLIN;

TenekoMyHHKALMOHH MPOBOHHMILIH

JluHamo kuie.

.

noseske noMohy MpoBO/IHMKA OCHOBHH €NIEKTPO-HHCTANALMOHH
npuGop;

noBexe NomMohy NpoBOHMKA TEIEKOMYHHKALMOHH NPHGOP
110/16CH HHCTPYMEHT (je/IHOCMEpHa, HaM3MEHWUHa CTpyja) npema
BPCTH Meperba;

oztabepe nosipyHje M OIpe/I KOHCTAHTY MHCTPYMEHTa;

M3MEpH OCHOBHE eJIeKTPHYHE BEIHUMHE: HANOH, CTPYjy M OTNOp

TIOBE3UBAILE TTPUBOPA KOJW CE KOPUCTH Y EJIEKTPO U

TEJIEKOMYHHUKALIMOHWM UHCTAJIALIMJAMA

o EnextponncTanauuonn npuGop (ocurypauu, npekuiaum,
YTHUHHLE, CHjaTHuHa Tpia);

o TenexoMyHHKaLHOHK NPHGOP (periere, Tenedorcke
NPUKIbYUHHLE, TeIEPOHCKH YTHKAH).

o VHHBep3aJIHH HHCTPYMEHT
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* HaBe/le 0COGMHE MEPHHX J1aBaya M W3BPLIHKMX elemMeHaTa « Yno3HaBarbe ca NPOLECHNM €IEMEHTHMa CHCTEMa ayTOMATH30BaHe

KOjH Cy NpUMEHeHH NPOHM3BO/IHLE (MEPHHM JIaBauMMa W M3BPLIHMM €/IeMEHTHMA), CHCTEMUMa
« OGjacHH KOjH y/IA3HI/WAIA3HM MOAYJIH Ce Hataze y yIpaBIbaMa H HAA30PA;

onpehenom PLC-y « Vnosnasarse ca PLC-eBUMa, IHXOBHM KOH(HTYpalmjava u Be3om ca
« oGjachu Haunn noesuarba PLC-a ca MepHUM JaBaunmMa u CeH30pMMa/MEPHHM JlaBauMMa 1 H3BPLIHUM €leMEHTHMA;

W3BPIIHAM €JIeMEHTHMA » VrnosHaBate ca ofabpaHHM cerMeHTHMa KOPMCHHUKHX nporpamuma PLC-
* 0BjacHH noje/iMHe 1e10Be KOPUCHUUKOT Mporpama epa;

o objachu dyHkumjy oapeheror nporpamabuiHor TepMiHana | e YnosHaBarbe ca MporpaMabHIHUM TEPMUHAINMA, HHXOBHUM €KpaHUMa,
ynKujama o6jexara. ['paduKo M TEKCTYaTHO NPHKA3HBAIbE HAA3HUX
BEJIMUHHA, NIPHKA3HBAE HCTOPH]E anapma;

4. VIIVTCTBO 3A JUIAKTHYKO-METOJAWYKO OCTBAPUBAIE IIPOT'PAMA

Ha npBomM uacy ynosHaTH yueHHKe ca LMbEBUMA M MCXOJIMMA HACTABE, OJHOCHO Yyuelba, MIaHOM Paja, KPUTEPHjyMOM M HauMHHMA OLEHHBAba, HAYMHOM pajia y
YUHOHHMLIM/KaGHHETY, MOJENH Ha IpyTie, PaCrope/IoM peasiusaliije HacTase.

O6amun nactase: Teopuja u 1aGopatopHicke BexGe
Mecro peanmszaunje nacrane:
- Teopujcka HacTasa ce peausyje y yuHoHHIM,
- JlaGoparopujcke eskGe ce peanusyjy y kabuuery 3a PLC.

Tloxena na rpyne: Oniesberbe ce 1€nH y TpH rpyne.
Ipenopyuenn 6poj yacoBa o Temama:

- Vpon 7 uacoea

—  OcHosHa koH¢urypaumja PLC-a 22 uaca

- Tiporpamupare PLC-a 46 uacosa

- Ilpowmperwe PLC-a 6 uacoBa

- Oneparep-unrepdejc 12 uacoa

- Hacrasa y 670ky 30 uacoa

TpH W3t ONEPATHBHMX IIAHOBA NOTPEGHO je JeuHmcaTH AMHAMUKY pana uMajyhu y BHJLY 1 je yuerbe, Kao n (IOpMHPatbe CTaBoBa W BPEHOCTH, KOHTHHYHPAHH
NPOLEC M JIa je Pe3ysITar je CBUX aKTHBHOCTH HA YaCOBUMA PEAM30BAHHMX PasIMUMTHM METOJCKHM NPHCTYNOM, Kopuiuherem HHpOpMalMja W3 PasiMuMTHX H3BOPA,
npe3eHToBaHnM Befinm GpojeM pealHnX npumepa U y3 akTuBHO yuelnhe yuenuka.

HacraBhe cazipikaje je HEONXOIHO peann30BaTH KPO3 CUMYIALIH]y LITO BHLIE CHTyallMja M3 PEalHOr KOHTEKCTa, KOpUCTeln caBpemMene HacTaBHEe METO/IE M CPe/ICTBA.
Tpeba HacTojaTh fia yueHHIM Gy/Ty 0CTIOCOB/bEHH 32 CAMOCTATHO PelliaBarbe MPOBAEMCKHX CHTYALM]a; MPOHATAKerbe, CHCTeMATH30BaMbe W Kopuherse HHpOpMalWja w3
PasAMUNTHX W3BOPA (HN. CTPYUHE HTEPATYPE, HHTEPHETA, YACONNCA, YIGCHNKA, KATATOMA. . ); BH3YCIHO ONaarhe, nopehere M YCrocTanmare Besa mavehy pasnuuuTix
cajipkaja (HNp. MOBE3MBaKbe Cajipkaja NPEIMETA ca CBAKOJHEBHUM MCKYCTBOM, Cajip/kajuMa JAPYrMX MPEIMETa M /Ip.); THMCKH Pajl; CAMOMPOLEHY COTCTBEHOT 3Haba W
Hanpe0Baba; NPe3eHTalUjy CBOJUX PaloBa M IPYNHHX Npojekara W eUKACHY BH3yenHy, BepOaiHy M MMCaHy KOMyHWKaLMjy y3, Kaaa je To norpeGHO W oarosapajyhy
aprymeHTauujy.

Tpunnkom peasin3aliije HacTaBe KOPHCTHTH CBA IOCTYITHA HACTABHA CPEJICTBA M MYJITHME/IMjaIHe Npe3eHTalje, ynyhuBaTH yueHuKe 1a KOPUCTe HHTEPHET U CTPYUHY
JMTEpaTypy, MOJCTHLATH YUEHHKE J1a pajie pauyHCKe 3a7aTke, MPUMEHHBATH Pajl y MapOBHMA M Pajl y MaHM rpynama, MOTHBHCATH YUCHWKE /ia CAMOCTAIIHO pelliaBajy
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npoGuieme KopucTehn HCTPaXKMBAYKH NMPUCTYTI HAY4YHOM 06pasoBaiby, KOHTHHYHpaHO yryliuBath yuennke Ha npumeny dusuke y Oyayhiem no3uBy U CBaKOIHEBHOM KHBOTY
KpO3 NpUMepe 13 npakce.

Creuena 3nama Cy BeOMa GMTHA yUEHHLIMMA Y MPAKTHUHOM Pajly H a/beM CTPYUHOM 0CNocobbaBatby

Y yBOAHOM /ey OGjaCHHTH HaMeHy CBHX €IeMEHATa CHCTEMa ayTOMAaTH30BAaHE MPOW3BO/LE a MOCEGHO OrHUKKX KOHTposiepa. Kpo3 nprkas uctopujata passoja
APXMTEKTYPE HA/I30PHO-YNPaB/baukHX CHCTEMA YBECTH yueHHKe y capemement PLC, koju je nocneamia passoja MUKpopadyHapa. Yiope/iiTH Joruuku kontposniep u PLC.

Tpu npoyuasarby ocHoBHe KoHdurypauuje PLC-a uctahu aa He noctoju nponssoa koju ce 308e PLC oapeheror Tna, Beh 1a je To koHurypaimja ckionosa (Mozysia).
TpuHuMn XapaBepa, HAYKMH Pajia Kao M OITMC M HAuMH ToBe3uBarba Mojy.a PLC-a nprkasaTu 3a ciiyuaj ocHoBHe KoH(Urypatmje.

Kon nporpamupama PLC-a oGjacHuTd KOMIUIETaH MOCTYNaK M3paje KOPMCHHUKOr mporpama kopuuthemem ypehaja 3a mporpamupaibe, anu Ha jeHOCTAaBHHM
npumepuma. M3aGpatu ochoshe rpyne Hapeatu y Hajjeaoctasnijem n Hajueuthe kopumherowm jesuky pencjux mema. Hetahu BaxHOCT no3HaBaMa ypaBmaHor cHCTeMa
(wrra TpeGa 11a pajy, KOjUM PeIOCIICIOM H Y KOJIHKO BPEMEHa).

Kozt npotmpersa PLC-a yueHuKe yNosHaTH ca NPHHLMIAMA, KAKO GH Ce MOACTAKIM HA KACHH]E NPOLIMPHBAILE M PO/ CIbHBAIE 3HaHbA W3 OBE 00AACTH.

OGjacHuTH NIOCTYNaK M3pajie alIMKalMja U pyKoBabe oneparep-unrepdejcom. OGpaauTH NporpaMaGHiIHK TEPMHHAIL.

Ha yacosuma Hacrase e onucusati PLC onpehenor npoussohaua, seh ce pykosoaury crannapaom JUS IEC 1131. 3a uzsoberse 1aGopaTopHjckux BekGH KOPHCTUTH
PLC ca ypehajem 3a nporpamupatbe 1 nporpaMadHiIHK TepMUHaL. AKO To Hije Moryhe, Moske ce KopueTHTH camo ypehjaj 3a nporpamuparse 1 cumysatop PLC-a.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YYUEHUKA

@opMATHBHO oueIHBaIbe, Kao Moje: npafierba HanpeoBaiba yueHHKa, Ce 0/1BHja Ha CBAKOM 4acy M cBaka aKTHBHOCT je 100pa NpHIIMKa 3a NPOLeHy HanpeoBaiba i
JnaBatbe nospathe HHpopmauuje. [octurnyha yuenuka je Moryhe BpeiHoBaTH Kpo3: akTHBHOCTH Ha Hacy (Tj. MPOLECY Yuerba); MOCTaBbakhe IHTaha H/HIH 1aBakbe 0roBopa
Y CKJIajy ca KOHTEKCTOM KOjH ce 0Gjalliibapa; MO3MTHBHOM OJIHOCY MpeMa ONpEeMHM: M3paju 3ajaTaka, MCTPaKMBAUKHX MPOjeKaTa H CIL. NMPE3CHTOBAE Ca/ipikaja; TECTOBE
NPaKTHUHKMX BelITHHA, npahere MOCTHIHYTOCTH KCXO0/1a, MoMOh IpYroBUMa U3 O/le/betba Y LIM/bY CaB/lajlaBatba FPajiiBa 1 Cil.

Vuennke Tpeba ocriocobsbaBati W oXpaGpHBaTH Jia NMpolekyjy CONCTBEHH HAMPE/aK y OCTBAPHBAMY MCXOJA, KAO M HaNpeiak APYruX yueHwka, y3 oaroapajyhy
apryMeHTaLmjy.

Ha kpajy cBakor yaca WM aKTHBHOCTH HANIPABUTH KPaTKy aHA/IM3y J0CaJaIliber pajia, 00aBe3HO MOXBATHTH YUEHHKA 3a OHO LITO jé MOCTHIao M 0OPA3IOKHTH LITA MOKE
1 Tpeba 1a nonpasu W/ ypanu. [10TpeGHO je OCMHCIMTH BHLLIE THIIOBA PA3JIMUMTHX aKTHBHOCTH €A NPOYKTHMA PAsHUHTOr HHBOA CIIOKEHOCTH M YTBP/IMTH OUeKHBaHE
HCXOJIE, @ MPeMa FhHMa i KPHTEPHjyME BPE/IHOBakhA.

OuemuBatbe yueHnka ce o1suja y ckiiay ca [pasuinnkom o ouersnsarby. [10TpeGHO je, Ha MoueTKy WKOJICKE FOJMHE, YTBPIAMTH KPHUTEPHjyMe 3a oLeuBatbe (y ciiay
ca [IpaBuIHHKOM O OLeHHBatbY ), PBEHCTBEHO 3@ CyMATHBHO OLCHHBAIE  Ca HHMA YIIO3HATH YYCHHKE.

CyMaTHBHO olerHBaIbe Ce MO’Ke WIBDUINTH Ha OCHOBY TIOZATAKA MPHKYIUbCHHX (HOPMATHBHHM OLICHHBAHEM, Pe3yITaTa/pelictba poBAEMCKOT Wl MOjeKTHOT
3a/1aTKa, YCMEHHUX MPOBEPA 3Hamba, KOHTPOJIIHUX H nomahux 3ajaTaka, TeCTOBa 3Hatba W ci1. Haunn }/TBPBMBSH:a CYMaTHBHE OLICHE YCKJIA/IMTH Ca HHIMBH/lyaJTHUM ocobrHama
YUEHHKa.
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Hasus npeamera: EIEMEHTH AYTOMATU30BAHUX CUCTEMA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOT PAJIA - OBJIMLIU U TPAJAILE

HACTABA
PA3PE]] - VKYITHO
Teopujcka Hactasa BexGe Tpaktuuna Hactasa Hacrasa y G710y
1 0 140 0 60 200

2.UU/bEBH IIPEAMETA

- CTHUAHe OCHOBHUX 3HAHa O OCHOBHMM MEXaHHYKHM CHCTEMHMMA M MEXaHW3MHMMa

- CTHUAIe OCHOBHHX 3HaIba M BEWITHHA O HAUMHY MEPEerba KapaKTEPHCTHUHHX BEHUHHA MEXaHHUKHX NPEHOCHHKA
- 0CnocoGIbaBathe YUCHHKA 32 MCPEHE KAPAKTCPHCTHYHMX BETHUHHA MCXAHHUKHX CHCTEMA W MEXaHH3aMa

- ocrnocobsbaBatbe y4eHHKa 3a NpopadyHaBake KapaKTepucTHKa MeXaHHUYKHX cheTemMa

~ 0CHOCOBIbABAIbE YYEHUKA 32 NPOPAYH GP3UHE TEPETa Y PALIMUUTUM MEXAHMUKHM CHCTEMMMA 32 IPEHOC TepeTa
- OcriocobmaBarse yueHuKa 1a pUMEIbyje Censope y ynpasmarsy ypehajima i npoueckma

- Ocnocob6sbaBarbe y4eHHKa 1a MPHMErbYje MHKPOKOHTpOIIEpE Y yrpaBsbaiby ypehajuma u nporecuma

3. HA3MB U TPAJAIE MOJIYJIA

Paspen: Tpehn

Tpajare Mozty:a (4acosu)

MexaHHUKH CHCTEMH H MEXaHH3MH 70
CeH30pH H MHKPOKOHTPOIIEPH 70
YKYITHO: 140

Pazpen: Tpehn

Tpajarse Moay1a:70 uacosa

Hasue Mosyia: MeXanHUKH CHCTeMH H MeXaHH3MH

4. MOJIYJIA, UCXO/U, MIPENIOPYYEHM CAJIP’)KAJH KJbYUHU MIOJMOBH CAJIPXKAJA

HUCXOoau MPENOPYYEHU CAIPKAJH / KJbYYHHU IIOJMOBU
TEMA
o 3aBpmeTKy Teme yuennk he 6uTH y cTamy fa: CAJIPKAJA
VYBony * HaBeJe 1UTa je MPeAMET NpoyyaBarba MEXaHHUKHX CHCTeMa i
MeXaHHUYKe cHeTeMe H MexaHu3ama o VBOMY MEXaHMUKe CHCTEME M MeXaHH3Me, NoJieN1a M THIIOBH
MexaHusme « Habpoju nojieNly MEXaHUUKHX CHCTeMa MEXaHHYKHX NPEHOCHHKA
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HaBe/le IMIaBHE KapPaKTEPHUCTHKE MEXaHHUKHX CHCTEMa U
MeXaHH3ama

K/byYUHH HOJMOBH: MEXAHHYKH CHCTEM, IPEHOCHUK, OGPTHM MOMEHT,
Op3uHa Kperatba, MexaHu3am, 6poj crenenu cinoboze,

Mexanusmu

OGjachm CTPyKTYpy MeXaHH3Ma

OGjacHu HaunHe GopMUpaba MEXaHH3Ma

Toexe esnemenTe 3r100HOT Y€TBOPOYTJIA

Onpenu KpeTarbe e10Ba MOy KHOT MeXaHH3Ma
OBjachH KOHCTPYKLMY KIHTTHOT MeXaHU3Ma
[NoBexe enemMeHTe KIMIHOT MEXaHH3Ma

Onpenu nomeparse Kinna

H3pauyHa Gp3uHy yKpCHE IJ1aBe KJIMIHOT MEXaHH3Ma
TToBexe eflemMeHTe Ky.JHCHOT MeXaHH3Ma

H3pauyna Op3uny Kysuce

[oBexe neoBe BUjUaHOT MeXaHH3Ma

Hamepu nomepatbe niarpopme

ispauyHa noTpeGan MOMEHT 3a HoKpeTate niatdopve
W3pauyna notpeGHy chly 3a nokpetarse niargopme

« KOHCTpyKIMja MOJTY>KHOT MEXaHH3MA-3r/10GHH YeTBOPOYTao,
oapehuBarbe KpeTtba GajlaHCHjepa y 3aBUCHOCTH OJ1 TIOFOHCKOT UlaHa
MeXaHu3va

« KoHcTpykimja KIMIHON MeXaHH3Ma-TIPETBapabe KpeTarba

o KOHCTpyKIlHja BUJUQHOr MEXaHH3MA-TIPETBAPAILE KPCTaMLA

MexaHHUKH CHCTEMH

e MHHLIE OCHOBHE BEAMUHHE MEXAHHUKHX CHCTEMA

HaGpoju r;1aBHe KapaKTepHCTHKE MEXaHHUKHX CHCTeMa
W3pauyHa PeHOCHH OJIHOC PA3IHUMTHX 3yMHYacTHX NPEHOCHHKA
cHare Ha npuMepy

W3patiyHa MpeHOCHH O/IHOC JIaHYaHOT MPEHOCHHKA CHare Ha
npuvepy

isaGepe kanu u3 katasiora npossoljaua Ha OCHOBY MPEHOCHOT
0JIHOCA KaHLLIHHKA

Vi3pauyHa u3jia3Hy CHary MeXaHHUKOI CHCTeMa Ha OCHOBY yilasHe
cHare

OBjacHu yJory NekajeBa y jeTHOM MEXaHHUKOM CHCTEMY
OGjacHu /0Ty CMOJHHULA Y jeIHOM MEXaHUYKOM CHCTEMY
TocTaH A€n10Be 3yMacTOr NPeHOCHHKA

ToBeske 2 M BHLIE 3yIUAHKKA Ha TIOTOHCKO BPATHIO

TecTHpa 3yn4acTH NPeHOCHUK

[ycTH y paj 3ynyacTv NpeHOCHHK

Opipein NPEHOCHH OJIHOC CIIOKEHOT 3yTUACTOr MPEHOCHHKA
MoHTHpa 1e10Be peMeHOT MPeHOCHHKA

ToBeske J1€710B PeMeHOr NIPeHOCHHKA

TlycTH y pai peMeHH NpeHoCHHK

Wspauyna Gp3uiy Tpake KO/l peMEHOT PEHOCHHKA

W3pauyHa MpeHOCHH OJIHOC PEMEHOT MPEHOCHHKA

[MocTaeu eieMeHTe JIAHYAHOT NPEHOCHHMKA

o JleuHuCarbE OCHOBHUX BE/IMUMHA MEXAHHUKHX IPEHOCHHKA CHAre
(momenT, 6poj obpTaja, IPeHOCHH OJHOC, yraoHa Gp3uHa, yraoHo
yGpaaibe..) Ha MpHMepY je/IHOr MEXaHHUKOT CHCTeMa

o 3ynuacTi npeHocHHIH cHare- OnpehBakbe MPOCTHX MPEHOCHHX
0/IHOCA POMEHOM 3yMUaHHKa pasnuumTor Gpoja 3ybaua

o JIMHAMHUIKO aHAIH32 BULLECTENICHOT 3yMUaCTOr NPEHOCHHKA
KOMOMHAUKjOM 3ynuaHHKa pasiumTor Gpoja 3ybalia-npoveHa
KapakTepHCTHKA NPOMEHOM onrepefieba

« Onpehupatbe npeHocHor oaxoca-KoMGuHaLmja My KHU M 3ynyacTH
NPEHOCHUK

o JlaH4aHW NIPEHOCHULIM CHAre-KOHCTPYKLMja, opeluBatbe NPeHOCHOT
onHoca

o Kauwnu npeHOCHMLM CHare-KOHCTPyKUMja, oipehuBatbe npeHocHor
oHoca

o Cripesatbe 11Ba KaHIIHKKA —100Hjatbe PasiMaMTHX NPEHOCHUX OIHOCA

o MoHTaska BHLIE PA3IHYTHHX MPEHOCHHKA Yy MEXaHHUKH CHCTEM

o JleMOHCTpalMja OCHOBHE IMHAMUYKE je/IHAUMHE NPH OGPTatby KpyTr
Tea-opeluBaILe yraoHor yGpaiba Ho3HABAILEM MOMEHTA HHepLje
3amajuia, KOMOMHALMIOM Pas/IMuMTe Mace TeroBa
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MOHTHpa eIIEMEHTE JIAHYAHOT MPEHOCHHKA
ToBexke N1e10Be NAaHYAHOT NPEHOCHHKA

IlycTu y paji TaHuaHK NPEHOCHUK

3pasiyHa peHOCHH OHOC JIaHUAHOT PEHOCHHKA
Auanusupa 1oGujene pesysirare

KubyuHH NOjMOBH: NPEHOCHH OIHOC, GHITAHC CHAre, CIPErHyTH
3yMYaHUK, PeMEHH NPEHOC, JTaHYaHH IPEHOC, CIOKEHH NPEHOC, MyKHH
HPEHOCHHUK, TAXOMETAp, BAPHJATOP, PEAYKTOP, My ITHILIHKATOP

MexanHUKH CHCTEMH
32 TPAHCNOPT TepeTa

Hagezie OCHOBHE KapakTepHCTHKE MEXaHH3aMa 3a NOJIH3aE
Tepera

HaGpoju MexaHuuke CHCTEME 3a TPAHCIIOPT TepeTa

oGjacHu oapyvje npHMeHe KoTypaua

[Moeexe nenose kotypaue

Tectupa kotypaty

Wspauyna Gp3uHy Noansarsa Tepera Ko KoTypaye

TlocTaBH eleMEHTE 3a NOKPETakhe TPAHCTIOPTHE TPake
IoBexe enemenTe 3a TPAHCMIOPT TepeTa Ha MOKPETHO]j TPaLK
[lycTH y NOroH TpaHCNOpPTHY TPakKy

TecTupa TpaHCIOPTHY TpaKky

W3pauyHa KanauuTeT y 3aBUCHOCTH 0J1 GP3HHE TPAHCIIOPTHE TPaKe
Onpean nuHMjcKy Gp3uHY KpeTara POM3BOAA HA TPAHCTIOPTHO]
Tpake

TlocTaBH eIEMEHTE CHCTEMA 32 BEPTHKATIHH TPAHCTIOPT
MOHTHpa e/IeMEHTE CHCTEMA 3a BEPTHKAIHH TPaHCTIOPT
TTycT y paj cCTeM 3a BEPTHKAIHH TPAHCHOPT

TecTHpa CHCTEM 3a BEPTUKAIHH TPAHCTIOPT

Wspauyna Gp3HHy M0AH3aIa TEPETa HA HEKY BHCHHY
spauyHa KanaunTeT BepTHKATHOT TPAHCTIOPTa

TlocTaBH enieMeHTe Ha TPAHCTIOPT TPaKe MOjL HarHGoM
TToBexe eslemMeHTe 3a TPAHCTIOPT Tpake Mo HarGOM

MycTu y pa Tpaky noa HaruGom

Wipauysa Gpsiity TPAHCIIOPTHE TpaKke MO HArHGOM
W3auyna KanauuteT TPaHCMIOPTHE TPaKe Noji HaruGom
aHAM3MPA Pe3yITaTe MEPeHha

« Bpcre M nojiesia MEXaHHUKHX CHCTEMa 3a TPAHCTIOPT TepeTa

* MexaHH3MH 3a 110/IM3akbe TEPETa-YIKHHULE H KOTYpade-KOHCTPYKLHMja
npocte W audepenumjaiie KoTypaue

o Onpebusame cuie noTpeGHe 3a NOAM3AMLE TEPETa KO/ NOTEHUMjATHE
W ndepentmjante KoTypaue, o1pelupare notpeSHor 6poja yakaan

« TpakacTH TpaHenopTepu-nosena, KOHCTPYKLMja U npopauyH
KapakTepHCTHUHHX NapamMeTapa

o [lpopauyH TpakacTHX TPaHCTIOPTEPa-KOHCTPYKLMja XOPH3OHTATHOT
H BEPTHKAIHOT TPAHCOpTEpa

o OznpehuBatbe nnHMjcKe Op3KHE TPAHCMIOPTHE TPaKe Y 3aBUCHOCTH 01
6poja oGpraja MOTOpa —XOPH3OHTA/IHA TPaKa

« M3pauyHabaise KanauuTeTa TPAHCIOPTHE TPAKE Y 3aBHCHOCTH O
Gp3mHe MOTOPA-XOPH3OHTAIHA Tpaka

o CHcTeM BepTHKAITHOT MOJM3akba TepeTa —opehuBatbe MoMeHTa
MOTOpA Ha OCHOBY TEXKMHE TepeTa

« OsipehuBatbe NOTpeGHE TEKHHE TEPETa 3a BEPTHKATHH TPAHCTIOPT

« Onpehuparbe Gpoja 0GpTaja OFOHCKOT MOTOPA 32 MOM3AMLE TEPETa

« OnpehuBare Gp3uHe TPAHCTIOPTHE TPaKe MO HArHGOM

Kibyuuu n0jMOBH: yXHHLA, KOTypaua, TPAHCIIOPTEP, TPAHCTIOPTHA
Tpaka, KOHBEjepe/eBapoT, MOMEHT, KanalmTeT

Tymne

oGjacHm HameHy myMiH

TIPeNo3sHa pasuyuTe BPCTE MyMIH

nedunmLIe NoKazaTesbe MyMn1

npHKake Ha rpadKy 3aBHCHOCT PAsTHUNTHX NOKA3aTe/ba MyMITH
0GjACHH OCHOBHE je/IHAUHHE MYMITHHX MOCTPOjerba

JlepMHmILIE NI0jaM KaBHTALM]E H Y3pOKe HACTAHKA

HAUPTA WeMy MyMIHOT CHCTeMa

TIOCTaBH €JIEMEHTE 3a je/IHOCTaBHH MYMITHH CHCTEM

TIOBEIKE ENIEMEHTE jeIHOCTABHOT MyMITHOT CHCTEMa

TCTH y Pai lTyMITHH CHCTEM

« Bpcre, nojtenia 1 061acT npuMeHe myMiH

o Illema 1yMIHOT MOCTPOjerba-MOBE3HBALE MYMIIE Y jeAHOCTABHH
MyMIHH CHCTEM

 IllokasaTesb MymiH ( Harop mymrie, CHara, NPOTOK, CTeneH

wckopumhersa)- Ha MpHMEpY TPOCTOR MyMIHOF cHCTEMa

OnpehuBarse npotoka nymne

Onpelyuaibe Gp3uHe KpeTatba TEHHOCTH KPO3 Iy MITHH CHCTEM

OnpelyuBarbe npeyHUKa LEBH 3a MYMIHH CHCTEM

OnpehuBarbe Gpoja oGpTaja mymre Ha OCHOBY NPOTOKa

OnpehuBatbe yeucHe BUCHHE

o s e e
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TECTHpa pajl MYMIHOT MOCTPOjekba
O/IPE/IH MPOTOK jeIHOCTABHOT My MITHOT MOCTPOjeka
M3paUyHa KanauuTeT nymne

Kubyunu nojMoBH: nymna, Harop nymre, yCHCHa BUCHHA, CHara
nywte, crenen uckopuuhiersa nysne, poTok, KaBHTALK]A

Bentnaatopn

0GjacHH HamieHy BEHTHATOPA

JeduHMLIE PajHy TAauKy BEHTHIaTOpa

rpadHUKH NPHKAKE OIHOC PA3THUHTHX NApaMeTapa BEHTHIATOpa
oBjacHu pasMKy NapajeHor M PeaHOr Crpe3arba BeHTHIaTOpa
Fpach KK NpHKAKE MaApaNeTHy CTIpery Ba BEHTHAATOPA
rpauuKH NPUKake eIy CTIpery BEHTHIATOpa

ToBeske e/leMeHTE jeAHOCTABHOT Melaua

Mspauyna 6poj oGpraja Mewaya

Mspauyna nepudepny Gp3uny memaua

« BeHTWIaTOpH-HaMEHa 1 I0/1eNa, PajiHa TauKa BeHTHIATopa,
onpeljuBatbe Gpoja 00pTaja M KanauuTeTa BEHTHIATOPA

« Oupehupaibe nepudepre Gp3une Meraya, 1 6poja o6pT:
KOHCTpYKLMja

1ja Meluava -

KJby'uHE N0MOBH: BEHTIIATOP, HANIOP BEHTIIATOPA, PAZIHA TauKa,
Cripesatbe, yCHCHH KaHal, Mettiay

Hacrasa y 610Ky*)

YHECTBYje MOHTXKH ONPEMe ayTOMATH30BaHHX MOrOHa
YHECTBYje Y NIOBE3HBalbY e/leMeHATa e/IeKTPHUHE OnpemMe
aYTOMATU30BAHMX €/IEKTPOMOTOPHHX MOTOHA

YUECTBYje Y M3PA/I1 je/IHOCTBHUHX yTPaB/bauKHX aropuTamMa
TIPOTpaMHpatheM NPOrpaMab RN TOFMUKHX KOHTPOTIEPa
yUecTByje y MojieliaBarby napameTapa ynpasbadkux
anropurama(NojieLLaBare BpeMeHa TajMepa, rojelasatbe
6pojaua.... 1 ¢i1.)/(ppeKBEeHTHHX npeTBapaya

YHECTBYje Y TeCTHpalby YNpaBbauKkHX aropHTama
AYTOMATH30BAHKX €/ICKTPOMOTOPHHX MOrOHA

YUCCTBYje Y MMILIEMCHTAIM]H YTIPABIAUKHX AFOPHTAMA
YuecTByje y MOCTyTIMMA NyliTaka MOFoHa Y Pajt H 3ayCTaBbaMa

* MexaHHUKH cHCTeM (MOTOP-NPEHOCHHUK-Oybarb-Teper)onpehuBarbe
norpeGHor 6poja odpraja 1 0GUMHe Op3KHe MOTOpa, 3 MOAH3aMbA
Tepera

« MexaHHUKH CHCTEM 32 ION3AME TepeTa ( MOTOP-TIPCHOCHHLH-
HaBpTKa-nnardopma)-oapehuBare MakcUMaTHe 103B0JbEHE TOKHHE
Tepera y 3aBUCHOCTH 0/1 Gpoja obpTaja MoTOpa

« TpaHcnopr KyTHja Ha NOKpeTHO] Tpauu-oapeljuBatbe Gp3ute Tpake,
KaraluTeTa TpaHcnopTHe Tpake, 6poja oGpTaja MOTOpa 3a MOKpeTarbe
Tpake

o MeXaHH4KH CHCTEM 3a KOCH TpaHcropT-ozipeljiBatbe kanaiurera
TPAHCTIOPTHE Tpake y 3aBHCHOCTH 071 6pOja OBpTaja MOFOHCKOT
MoTopa

« Tloe3uBaibe eeMeHaTa yMIHOr CHCTEMa, M PeryJialiije NpoToka
ByPass

*)Hanomena: Hacray y Giioky peasinsosat y oarosapajyhoj gpupmu, kommauju, npeaysehy. CBe akTHBHOCTH KOje YUEHHK CIIPOBO/IM MOPAjy Ce peain3oBaTh y
HPUCYCTBY CTPYUHOI JIMLIA Y3 NOLITOBAME Mepa GesbeiHocTu 1 3auuThTe Ha pay. Y ciyuajy jia noctoje 0GjeKTHBHHU pas/iosd HeMoryhHOCTH peasinsaliuje npenopyyeHux

canpskaja y onrosapajyhem npeaysehy, npensuljene uacope HacTaBe y 610Ky peann3oBaTH y WIKOICKOj 1aGOPaTOPHjH 3a eIeKTPUYHE MallMHE U eIeKTPOMOTOPHE TOroHe.

‘Tom MpUIMKOM BOAMTH payyHa J1a ce OCTBapH MaKCUMasiaH Gpoj HCXO/1a MPenopyyeHnX caapsKaja.
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Hasu moztysia: CeH30pH H MHKPOKOHTpOJIEPH
Tpajare Moayna:70 uacosa

MOV HCXOIA MOAYJIA MPENOPYYEHU CAZIPIKAJH MOIYJIA/KJbYYHHU TOJMOBHA
IMo 3aBpuieTKy Mo/ya yuenuk he GUTH y cTamy ja: CAIPIKAJA
« CHHMH KapaKTCPHCTHKY MOTEHLHOMETAPCKOT NIpeTBapaya « CHHMare KapakTepHCTHKA NI0TEHLIHOMETAPCKHX MPETBAPAYa 32 MEperhe
* CHHMH KapakTepHCTHKY (OTOOTIIOPHOT NpeTBapaya TPAHCJIATOPHOT H YTaoHOT NoMepaja;
e CHHMH KapakTePUCTHKY HHIYKTHBHOT IpeTBapaya o CHuMarbe KapakTepucTika (pOTOOTHOPHOT MpeTBapaya;
* CHHMH KapaKTEPHCTHKY KalalHTaTHBHOT NPEeTBapaya o CHuUMate KapaKTepHCTHKA HHLyKTHBHOT MpeTBapaya;
« CHIMH KAPAKTEPHCTHKY TEMTIEPATYPHOT MpeTBapatia o CHHMaIbe KapaKTEPHCTHKA KANALUTHBHOT NPETBAPAYa;
« CHuMate KapaKTEpUCTHKA MPETBAPAYa TEMIICPATYPE:
« Mepese Temneparype ca NTC OTOpHHKOM:
Kubyunu nojMoBu: CeH3op, CHUMAIbe KapAKTEPHETHKE
* KOPHCTH rpaHHuHe NPeKH/Iaye 3a ynpasbatbe pasom ypehaja o CeH30pH ca IMCKPETHUM JICJCTBOM - FPaHHUHH NPEKH/IAUH; NOBE3HBAIbE
o KOpHCTH GiIM3MHCKe NpeKuIaye 3a ynpasbaibe paiom ypehaja ca MHKPOKOHTPOJIEPOM — YKJbyUetbe U HCKJbyuerbe ceTiahnx anona;
« KOPHCTH rpaHmuHe 1 GAM3MHCKE NPEKHAAYE 3a H3pay Opojata | » CeH3OPH Ca AMCKPETHHM 1EjCTBOM - GAWSHHCKH MpeKMIauH (HTYKTHBHH,
« mepu Hanon nomohy AJl KOHBEPTOPa y MHKPOKOHTpOJIEpy KANALMTHBHH, ONTHUKH, ,reed*);NOBE3HBAILE CA MHKPOKOHTPOIEPOM —
« MpPHKYTUbA MOJIATKE ca CeH30pa nomMoly MUKPOKOHTposiepa YKIbYUeHbe H HCKIbyucH:e ceTiahux anosa;
* MepH Temnepatypy nomohy ceH3opa H MUKPOKOHTpOsiepa o CeH30pH ca IMCKPETHUM JjCTBOM (rpaHHUYHH NPEKN/IAUH, GITH3UMHCKH
* MepH nomepaj nomohyceH3opa H MUKpOKOHTpOIIepa npeKnau (MHAyKTHBHH, KanaluHTHBHH, ONITHYKH, ,.reed”) NoBe3HBatbe
Censopn n * MepH OcBeTIbetbe MomMohy ceHsopa 1 MHKPOKOHTpoJiepa ca MMKPOKOHTPOJIEPOM — M3pajia Gpojaya W Npukas pesy.rara Ha
MHKPOKOHTPOJIEPH | ¢ MepH KanauureT noMoly ceHsopa i MHKPOKOHTpoJiepa CEPHJCKOM MOHHMTOPY - pauyHapy:
o MepH Brary nomohy ceH3opa H MHKPOKOHTposiepa o Mepetbe HaroHa nomohy MHKPOKOHTpOJIEpa U NMPHKa3 Ha CePHjCKOM
« Mepu mpoTok momohy CeH3opa # MHKPOKOHTpOrepa MOHHTOpY - pauyHapy
« MepH yGp3arse omohy ceHsopa H MHKPOKOHTPOJIepa « Mepetse TPaHCIATOPHOT W yraoHor fomepaja ovohy
« onpebyje Gojy nomohy ceHsopa u MHKPOKOHTpOIIEpa NOTEHLMOMETAPCKOT NPeTBapaya i MUKPOKOHTPOJIEpa, M NPHKa3 Ha
* MepH Macy H crly nomoliy ceH3opa H MHKPOKOHTpOIIEpa CEPHJCKOM MOHHTOPY — pauyHapy
* aji ca CeIMOCErMEHTHHM JHCTLICiOM o Mepeibe pasziabiie yATpasBydHHM CCH30POM,YK/bYUCH:E H HCKIbYUeHe
o panu ca napanensum LCD mucrnejom cBeTnaluX 1M0/1a Y 3aBUCHOCTH OJ1 pas/iajbhHe;

paau ca ceprjcknm LCD aucniejom

peryauiie Gp3uHy 1 CViep OKPETarba KOpauHOr MOTopa
peryauiie Gp3uHy H CViep OKpETarba MATHX MOTOpa
JenmnocmepHe crpyje

BPLIM NO3MUHOHMPAILE KOPAUHHX MOTOPA

YNpaBIba ca pazioM CepBO MOTOpa

HATIPaBH CHCTEM 32 KOMYHHKAIH]y H3viehy MHKPOKOHTpOZIepa
W MOGHHOT Tenedona

o Mepetse Temneparype ca NTC 0THOPHUKOM M MUKPOKOHTPOJIEPOM, H
NPHKA3 Ha CEIMOCEMEHTHOM MCILIE]y ca 1Be M 4 undpe

« KouTposia usBpuiersa nporpaMa MHKPOKOHTPOJIEPA, NIOKPETabe H
3ayCTaBJbatbe MAIOr MOTOpA jeiHOCMepHe cTpyje nomohy TacTepa
cron

o Perynauuja Gp3une u cMepa 0GpTaka YHHUNONAPHHX KOPAUHHX MOTOpa
nomohy MUKPOKOHTpOIEpa

« Perynaunja Gpsune 1 cMepa OKpeTatba KOpauHHX MoTopa nomohy
MHKPOKOHTpoJiepa W kona L298 (uau cinunor)

o Perynauuja Gp3une u cMepa okpeTara KopauHuX MOTOpa nomohy
MHKPOKOHTpoJiepa 1 kona A4988(nnu cimunor)

pT U
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o Tlo3HIMORMparbe YHHTIONAPHUX KOPauHHX MOTOpa nomohy
MHKPOKOHTpOJiepa

o Tlo3uumonnparbe KOpauHHX MOTOpa nomMolly MHKPOKOHTpOJIEpa H KoJia
L.298 (usm cmunor)

o Tlosnumonmparbe KopauHHX MOTOpa nomolly MHKPOKOHTpoJIepa H KoJia
A4988 (v caimuHor)

o Yrpaejbambe cepBO MOTOPOM 1oMOhy MHKPOKOHTpOsiepa n
NoTeHLHOMETpa,

» Mepemwe kanauurera nomohy MHKpOKOHTpOJIepa

« Mepete cTpyje nomohy OTHOpHHMKa  MHKPOKOHTPOIIEpa M NIPHKa3 Ha
LCD aucnnejy

« Perynaimja ocseTsberba noMohy MHKPOKOHTpO/IEpa H (hOTO-0CETLHBOT
OTMOPHHKA

o Perynauuja Gpsute u cMepa 0GpTarba MaMX MOTOPA jeAHOCMEPHE CTpYje
nomohy mukpokottposepa u H vocta

« Meperbe Temmepatype ca mrHTATHMM |-skusmm cersopom DS 1820;

o Mepete pesaTiBHE Biare 1 Temnepatype ca cenzopom SHT11;

o Mepeme mace nomohy HX711 (wiu ciuuHor) censopa 1
MHKPOKOHTpOJIepa

o Censop Goje, oapehusatbe Goje u uenuce na LCD auciuejy ca cepujckom
KOMYHHKaLHjoM

« Kupockon ca 3 oce — onpelupaibe yraa u uenue na LCD auenejy ca
NapaTeHOM KOMyHUKaLHjoM

o Mepete yop3arba

* Mepeme NpoToKa TEYHOCTH

o Komyhukaimja u3melly MHKPOKOHTpOsiepa U MOGHIHOT Tenedona
(bluetooth)

o KomyHukauuja uzmelhly MUKpOKOHTposiepa u MOGHIHOT Tenedona
(bluetooth)

Kibyunu nojmMoBu: rpaHuuHH Npekuaay, GIM3HHCKH Npeknay,
TIO3ULMOHKPaK,e MOTOpA, peryauuja Gp3une, peryjaunja cmepa o0praiba,
Meperbe, KOMyHHKalHja

.o

Kouctpyuiue jennocrasuor poGora

Kpeupa mozesn jeHOCTaBHOT CHCTEMA ca MHKPOKOHTPOIEPOM
KOPHCTH Hay4eHO paBO 3a peLliaBarbe npodiema

pamu y TuMy, capalyje

MMa KPHTHYKH OJIHOC MpeMa ConcTBeHoM 1 Tyhem pary
JIOHOCH OJLTyKE

aprymeHTyje cBoje ojutyke

TUIAHWAPA CBOj€ AKTHBHOCTH M AKTHBHOCTH Ipyne

Hacraga y 6ioky

M3pana npojekTHor 3ajarTka

« M3pasia poGoTa — ayToMOGHI KOju npaTh LpTy

« M3pana poGoTa — ayToMOGHII KojuM ce ynpassba noHohy MOGHIHOr
teneona (bluetooth)

« Mepeibe Temniepatype 1 Biiare  HCIIUC pe3yJiTaTa Ha MOOHIHOM
Tenedory (bluetooth)
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* CBOjE peliiete npobiemMa NpeicTaBy Apyruma

PID perysatmja Gp3une MOTOpa jeIHOCMEpHE CTpyje momohy
MHKPOKOHTpOJiepa

PID perysaunja ocseTsbema nomohy MUKpoKoHTpOIEpa
3azarak 1o u3dopy yueHHKa

4. YIIVTCTBO 3A JUIAKTHYKO-METOJAWYKO OCTBAPMBAIE IIPOT'PAMA

HAUYMH OCTBAPUBAIbA ITIPOI'PAMA:

Ha npBom uacy yno3Hat yueHUKe ca LM/bEBUMA M HCXO/IMMA HACTABE, OJIHOCHO YUEH:a, MIAHOM Pajia i KPUTEPHjyMOM M HAUMHUMA OLICHUBAIbA, KAO H HAYMHOM pajia y
pauyHapeKoj yUHOHMIM/KaGUHETY, NO/IeNH Ha FPyNe M Pacriope/ioM pealualiuje HacTase.

O6amun Hacrase: nadoparopmjcke BexGe
Topena na rpyne:
e Onesberse ce e Ha 3 rpyne

[pu u3paau onepaTHBHMX IJIAHOBA NOTPEGHO je AeuuUCcaTH IMHAMUKY paja uMajyhu y BUy /1 je yuerbe, kao i jopmMuparbe CTaBOBA H BPEIHOCTH, KOHTHHYHPaHH NPOLIEC
H JIa j€ pe3y.Tar je CBUX aKTHBHOCTH Ha YacoBHMA PEal30BaHUX PasIMYMTHM METOJCKHM NPHCTYNOM, KopuuhiereM HHdOpMaLMja U3 pasIHUMTHX H3BOPA, NPE3CHTOBAHHM
BehumM Gpoje peastuX npuvepa  y3 akTHBHO yuemihe yueHnka.

Hacraphe canpikaje je HEONXO/IHO PEATM30BATH KPO3 MPHMEpE LITO BHIIE CHTYallMja W3 PeallHor KOHTEKCTa, KopucTehn caBpemeHe HacTaBHe MeTosie M cpenicTsa. TpeGa
HaCTOjaTH Ja ydeHHuH Gyxy ocnmocof/beHH 3a: CAMOCTATHO pellaBakme NMPOOJEMCKMX CHTyalMja: MpoHanakerwe, cucTemaTzoBake W kopuuiherwe uudopmaumja us
PASIMUMTHX M3BOPA (HNP. CTPYUHE JMTEPATYpE, HHTEPHETa, YacoMHca, yUGeHHKa, KATATIONA. . ); BU3YEHO OnazKame, opehere u yerocTabatbe Besa wavelly pastHunTH
caapikaja (HNp. NOBE3MBabe Cajpkaja MPEAMETa ca CBAKOJHEBHUM MCKYCTBOM, CajipikajumMa APYTHX MPEAMETa W JIp.); THMCKH Paj; CaMONpOLEHY CONCTBEHOr 3Haba
Hanpe/IoBaba; NPe3eHTAljy CBOJHX PaloBa M IPYMHHX Mpojekata u eHKacHy BH3yenHy, BepOanHy W MHcaHy KOMyHMKAUMjy y3, Kaaa je To notpeGHo M oaroBapajyhy
apryMeHTauujy.

Tpunukom peanmsanmje nactase HeTah BKHOCT NMOIITOBAA CTAaHAP/a, NPaBHIa M NPONKCA y 0BOj 06.1aCTH M ykasaTh Ha Moryhe npoGiieme Koju ce MOTy NojaBHTH yeien
HEroLITOBAba W/WJIH HenpuapikaBarba HCTHX. TToe/bHO je HacTaBy peann3oBaTh Kpo3 BeskOe y napy, npoGiieMcke WM MPOjeKTHE 3a1aTke Koje Cy NnoBe3aHe ca peaiHum
KOHTEKCTOM y KOjHMA yUeHHLIU Pajie Ha PasIHuMTHM JIe/IOBUMA 3a/1aTKa, UIPajy PasIHuuTe yJlore U J1ajy pelierba y 3aBUCHOCTH O/l KOHTEKCTa y KOME Ce Hajlase.

HacraBy peanu3oBaTi Tako Ja yHeHHIIH MapaeiHo ciymajy 06a MoJly/1a OBOT NPeIMeTa TOKOM Lie/ie rojiuHe (10 /1Ba yaca He/Ie/bHO CBAKH MOJYT).
Ipenopvxke 3a peaausaunjy HaCTABHUX canpaja

Moay:i: MexanHuKH CHCTEMH H MEXAHH3MH

Mecrto peaansanuje HacTaBe:

— JlaGopatopujcke BexGe ce peannsyjy y 1abopaToOpHjH 3a MALLMHCKE eleMeHTe

Tipenopyuenn 6poj wacosa no Temama:
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—  VBOJy MeXaHHUKe CHCTeMe H MeXaHu3Me: 2 yaca

—  Mexanusmu: 6 wacosa

— Mexanmuku cicremn: naGopatopujcke sexde: 16 uacosa;

—  MexaHHuKH CHCTEMH 3a TPAHCTIOPT TepeTa: 22 uaca

—  Tlymne: 16 wacoBa

—  BenTuiaropu TeopHjcka npunpema : 4 uaca

—  TlpakTHuHa npoBepa OCTBAPEHOCTH HeXoaa y 1. nomyroauniTy 4 yaca;
— TlpakTHuna mpoBepa oCTBAPEHOCTH HCXOA y 2. MOMyroMIITY 4 uaca;

Tlpe cBake aGopaTopHjcke BexkGe HANPABHTH TEOPHjCKH YBOJL Kao NOTpeGHY npunpemy 3a u3soherse naGoparopujcke BeskGe. Tokom u3Bohera Hactase npeasuheny
MaTeprjy NpuGIHKHTH yueHHKY Kpo3 npuMeHy oaroapajyhux myatumenujantux cpeacrasa. Iowro ce BekGe H3Bo/e y 1abOPaTOPHjH 3a MALIKHCKE eleMEHTe Npenopyyyje
ce wro Behu Gpoj aemoncTpaumja oaroapajyhux MepHux MeTosa M noctynaka. Tamo rie je To HEONXOAHO H3/0JKeHY MaTepH]y TOTPKENHTH KPATKHM PauyHCKHM PUMEpHMA.

BexGe ce paje iBa cnojesa yaca; 3a 0BO Bpeme Tpeba ypajuTH Meperba M KoMILIeTa u3seluTaj. BexGe oprannsosat Tako jia ce ypaau wro sehu 6poj HaseneHnx
BeKOH, cxonHo MoryhHocTHMa 1Kose.

CBe BerkOe HACTOJaTH peanH3oBaTH Ca NPABHM MEPHHM CPE/ICTBIMA H ONPeMOM. OLICHHBare BOKO Peani3oBaTH H KpO3 POBCPY MPAKTHUHUX 3HaMA H BELITHHA,
T38. 01Gpana BexGH, Iperie 3BeLITAja O paty y TaGopatopujH. ITopea yoGHuajeHHX Mepa 3auTHTe (386pae YKy uHBara 6e3 NPeriena HTL...) H3BOpe HaNajatba i ocTate
enemenTe BeskGe, re je To Moryhe, HanNpaBUTH TaKo 21 MOrPELIHO YK/bYUHBAHE HE J10BE/IE 710 YHULUTERA €/l KOJIa WK He Yrpo3h 6e30eHOCT yueHuKa.

Moya: Cen3opn H MHKPOKOHTpPOJIEPH
Mecto peannsanuje HacTaBe:
— JlaBoparopujcke BexxOe ce peannsyjy y 1abopaTopuji ayTOMaTHKy H MHKPOKOHTpoIiepe
Tpenopyyenn 6poj uacosa no Tevama:
— Cen30pH 1 MHKPOKOHTpOJIEpH; JlaGopaTopujcke BeskGe: 70 uacosa; HacTaBa y Gioky: 30 uacosa
YacoBe peas30BaTH TaKko Ja caapikaju Koju ce obpalyjy Gyay ycknaljenn ca caapikajuma npemMera MHKPOKOHTPOIEPH H €lIEMEHTH ayToMaTH3aluje.
T1o MOryRHOCTH, y jeIHOM TEpMHHY PAIHTH je/iHy BeskGY, a HAJBHIIE TPH BEXKOE Y jEHOM LMKITYCY.
Ha noueTky cBake BexGe yueHHIMMA JIaTH TEOPHCKE OCHOBE HEOMXO/IHE 3 PasyMeBae 1 H3Bohere Bekbe.
Jenna BexGa ce paay /1Ba CnojeHa WIKOJCKA Yaca M 3a To Bpeme Tpeba /1a ce NOBEXKY e/IEMEHTH M0 J1aToj IEMH HIH N0 LEMH KOjy je YYeHHK caM HalpTao, oapae
1HOTPeGHH NPOpaUyHH, HAIMLLE POFPAM H M3BPLUK 1IPOBEPA MCIIPABHOCTH HATIPABILEHOT CHCTEMA.
Tpu u3panu BexOU cBaKK yueHHK Tpeba Ja Ma NMPAKTHKYM HIIH PajHe JIUCTOBE.
'V naGopatopuju TpeGa 1a Gyae 10BOLHO paIHUX MECTA /1a Ha je/IHOM PaJIHOM MECTY Pajiu je/iaH, HajBHILIE /IBa YUCHHKA.
Ha kpajy cBakux BeGH M3BPUIMTH MPOBEPY HCMYHEHOCTH 3a/1aTKa
MHCHCTHPATH Ha 03HABaY W IPHMEHH MEPa 3alITHTE Y 1aGOPATOPHH W Ha OIrOBOPHOM KOpHIITicHy pacnioNokHBHX pecypea.
3a peannzainjy BekOH KOPHCTHTH HCTE MUKPOKOHTPOJIEPE M Pa3BOjHA OKPYIKEH:A KAO H Y MPEIMETY MHKPOKOHTPOJIEPH.
3a Bpeme HacTaBe y G:I0Ky, yueHHKe MOAEIHTH y TUMOBE 011 3-4 yuenuka.
3a Bpeme 610k HacTaBe yueHHLM Tpeba a y NOTIYHOCTH ypaje jelaH 10 JBa NpojekTa (y 3aBHCHOCTH OJ1 CIIOKEHOCTH)
Ipojekar TpeGa 1a caapsku eNEKTpHUHY weMy, u3palieHy wraMnay niounLy, ynyTcTBo 3a kopuiiherse ypehaja Koju jee HanpapsbeH, CIMCaK AeI0Ba,
JIOKYMEHTALIH]y O H3BPLICHHM MEPEIbHMA, I0KYMEHTaLMjy O IEMOBHMA KOjH ¢y KopHitheHn Y npojekTy....
Ha kpajy G110k HacTaBe cBaki THM Tpeba Ja Npe3eHTyje cBOj paj.
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« pazIHKYje CHCTEME HAH3MEHHUHE H JEAHOCMEpHE CTpYje; TIPUKJLYUEILE MOTPOLLAYA HA U3BOPE EJEKTPHUHE

o NPHKULYUH NOTPOLIAYE Ha HIBOPE ECKTPHUHE eHEprHje EHEPTUIE

« 3sopH jeanocmepHe CTpyje (akyMy.1aTop, mymay akyMy1aTopa);
« 3Bopu Hamsvenuune cTpyje (Tpocasim u Monoda3HM cHeTem).

* onabepe Ha OCHOBY O3HaKa OTMOPHHUKE H KOHJEH3aTOpe: WCIMTUBAIE U YI'PAJIHbA TTACUBHUX EJIEMEHATA
« WCTIHTA HCTIPABHOCT eleMeHaTa; « Onopumuw;
* 3aMCHHM WM YTPaji NacHBHE eieMEeHTe y oiroBapajyhe ctpyjHo « Konzensatopu

o 3 KOO

5. YIOYTCTBO 3A IMJIAKTUYKO-METOJJUYKO OCTBAPUBAIGE IIPOI'PAMA

Ha noueTtky Teme yueHHKe YNO3HaTH ca LM/LEBUMA M HCXO/IMMA HACTABE, OJIHOCHO yueksa, MIIAHOM Pajia, HAUMHOM NOHAIIAbA HA YACOBMMA Y KaGHHETY NpaKTHUHE
HACTaBE y CMHMCJTY IPUMEHE Mepa 3allTHTe Ha pajty. [IPHIIMKOM OcTBapHBatba cajpikaja nporpama TpeGa KOPUCTHTH YCBOjeHa 3Hatba M3 npeiMeta dusuka, TexHUuKko
LpTakbe U 10KyMeHTalnja. YueHnke Takohe Tpeba yrnosHaTH 1 ca KpHTEPHjyMOM M HAUHHOM OlieHHBatba. Ha noueTky HacTaBe ypaauTH NpoBepy HHBOA 3HaHA H BEUITHHA
yueHHKa, Koja TpeGa 1 Nociy ke Kao OPHjeHTHP 3a OPraHHM3aLlMjy M eBEHTYalIHy HHMBHYaIH3aLMjy HaCTaBe.

O6muu nacrase:
Ipaktuyna HacTaBa
Ipenopyuenn 6poj yacosa:
OcHOBE PAKTHUHHX BELUTHHA Y MALIHHCTBY
- 3awTuTa Ha paay - 6 yacopa
- Kapaxrepucrike mMatepujaia - 16 yacosa
- Anat 3a paji, Mepere M KOHTposHcare - 21 yac
- TexHoMOWKH npoLec o0paze Marepujasia - 60 yacosa
- Cnajame Matepujana - 8 yacosa
OcHOBE NPAKTHUHHX BEWITHHA Y €eKTPOTEXHHLM
- Uysarbe 3/1paBJba M NPHAPKABAHa MEPA 3alUTHTE Ha pajly - 6 yacosa
- MatepHjann y enekTpoTexHuuH - 6 uacosa
- Yurambe npojekara u wema - 12 yacosa
- Kopuuiherbe 1 oaprkaparbe anara - 6 yacoba
- Ipeno3naBatbe 1 NpuMeHa kabioBa M NPOBOJIHMKA - 24 yaca
- IoBe3uBarbe MpruGOpa KOjH ce KOPHCTH y eNIEKTPO W TeKeKOMYHHKAIIMOHHM MHCTANaljama - 36 yacoBa
- [puksbyUere MoTpoiaya Ha H3BOPE eeKTPHUHE eHeprije - 15 yacoBa
- HenutnBame 1 yrpajisma NacMBHUX efleMeHaTa - 6 yacoBa
Mecro peannsanuje:
TpakTHuHa HacTaBa ce peausyje y WKOJIH, y KaGHHETY NpaKkTHUYHE HacTaBe
Topena na rpyne:
- Operberbe ce fenu Ha 2 rpyne
Tpenopyke 3a peajnsaunjy nacrase:
[pu u3pajm onepaTMBHKX MJIaHOBA NOTPEGHO je AeuHHCcaTH TMHAMUKY pajia MMajyfiu y BHIY Ja je yuerbe. Kao 1 opMHpaibe CTaBoBa H BPEIHOCTH, KOHTHHYHPaHH
NpoLEC H /1a je pesyTar je CBUX aKTHBHOCTH Ha YacOBUMA PEAsM30BAHHUX PA3IHYMTHM METOJCKMM MPHCTYnoM, kopuliherem nudopMaliija U3 pasiHuMTHX H3BOPA H Y3
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5. YIIVTCTBO 3A ®OPMATUBHO U CYMATHUBHO OLIEIbMBAIE YUEHUKA

DopmMaTHBHO OLEHHBaKbE, Ka0 MOJieN npahera HaNpPe10Baba yYeHHKa, CE O/IBHja Ha CBAKOM 4acy W CBaka aKTHBHOCT je 106pa NPHIIHKA 3a POLEHY HATPEIoBakba U 1aBatbe
nospathe nHpopmaumje. [octuriyha yuennka je Moryhe BpeIHOBaTH KpO3: aKTHBHOCTH Ha uacy (Tj. IpOLIeCy yuera); OCTaB/bare MHTaHa H/HITH JIaBathe OIrOBOPa Y CKIajty
ca KOHTEKCTOM KojH ce oGjalliiaBa; O3HTHBHOM OJIHOCY TpeMa ONPeMH; H3pajly 3a/1aTaka, HCTPaKMBAYKHX TPOjeKaTa H CIl.; PE3eHTOBabE Calpikaja; TECTOBE MPAKTHUHHX
BewTkHa, npahere NOCTUIHYTOCTH HeXosia, nomMoh pyroBuMa M3 o/ie/beiba Y LIMJbY CaBllajaBarba rpaansa M Cil. Vuenuke Tpeba ocnocobbaBaTH W 0XpabpuBaTH Ja
npouemyjy CONCTBEHH HANPEIAK Y OCTBAPHBAILY HCXO/1A, KA0 M HANpeJaK APyruX yueHHka, y3 oarosapajyhy aprymentaumjy.

Ha kpajy cBakor uaca Wi aKTHBHOCTH HaNpaBUTH KPATKy aHAM3y J0CA/IAIILET Pajia, 00aBE3HO MOXBAMTH yUEHHKA 32 OHO WITO je NOCTUra0 M OGPa3IokKHUTH LT MOKE U
TpeGa na nonpau WK ypaau. ToTpeGHO je OCMUCTH BULIIE THIIOBA Pa3THUMTHX aKTHBHOCTH Ca MPOJYKTHMA PAsTHUMTOr HHBOA CAOKEHOCTH W YTBDUTH OUCKHBaHE
HCXOJIe, & MPEMA HHMa W KPHTEPH]yMe BPEIHOBabA.

OuerbuBaibe yuenHka ce osHja y ckiajy ca Iipauannkom o ouemusaby. [10TpeGHO je, Ha NOUETKY WIKOJICKE FO/IMHE, YTBPAMTH KPHTEPHjyMe 3a OueibHBaibe (Y CKiIay ca
TIpaBHIHMKOM O OLieH>HBAbY ), IPBEHCTBEHO 33 CYMATHBHO OLIEHHBAIE H €A HhHMA YIIO3HATH yUeHHKe.

CyMaTHBHO OleI-HBAIbE CE MOXKE H3BPIINTH HA OCHOBY MOJATAKA MPHKYM/beHHX (OPMATHBHHM OLICIHBAILEM, pe3yTaTa/pelierha MpoGIeMCKOr WM NMPOjeKTHOT 3ajaTka,
YCMEHHX TPOBEPA 3Haka, KOHTPOTHHX 1 IoMaliuX 3a/1aTaka, TeCTOBA 3Hakba M cll. Hauun yTBphHBatba CyMaTHBHE OlieHE YCKIINTH Ca HHAHBHIYAJTHHM 0COOHHAMA yUeHHKA.

Tposepy ocTBapeHOCTH Hexoaa (0AGpaHy BexGH) OpraHH3oBaTH Gap jeIHOM y CBAKOM KJ1acH(HMKALHOHOM NepHoLy.
'V mozty:y CeH3opH 1 MHKPOKOHTPOJIEPH CE OLIEIbYje M NIPOJEKTHH 33/1aTaK KOjH ce Paauo Ha GlIOK HaCTaBH.
3aksbyuHy OLIeHy TIPE/IMETa O/IPE/IMTH Ha OCHOBY TPOCEKa KOjH ce 100Hja M3 3aK/by4HHX OLIEHA CBAKOT MOJIYJIA T0j€/IMHAUHO.
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Hasus npeavera: CHHTE3A AYTOMATH30OBAHUX CUCTEMA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOT PAJIA - OBJIMLIU U TPAJAILE

HACTABA
PA3PE]] - VKYITHO
Teopujcka Hactasa BexGe Tpaktuuna Hactasa Hacrasa y G710y
1 0 124 0 30 154

2.UU/bEBH IIPEAMETA

— 0CMIOCOGbaBaLE YUEHHKA 32 MOHTASKY, TOBE3HBAILE H MyLIITAIbE Y Pl ayTOMATH3OBAHUX CHCTEMa

—  ocniocobbaame yueHHKa 3a CHHTE3y oroBapajyhux ynpassbaukux airopurama

—  ocnocobbaame yueHHKa 3a NoJielliaBathe napavMeTapa Ha ypeljajuma ayToMaTH3oBaHuX cHcTeMa
—  ocnocobbaBake yUeHHKA 3 ICTEKIM]Y H OTKIIakhathe HENPABUIHOCTH W/WIIH KBapOBa

~ 0CnOCoBIbaBAILE YUeHHKA 32 IPUMEHY Mepa Ge30EHOCTH H 3AUITHTE HA PALY W 3ALITHTE KHBOTHE CPEAUHE

~ ocniocobmanarse yuenika 3a soherse e

3. HA3UB U TPAJABLE MOJIYJIA
Paspen: 4eTBPTH

Tpajarbe Moztya (4acoBH)

MoHTazka, NOBe3uBathe U MyIITaHhe y pajl ayTOMaTH30BaHUX cHCTeMa

62

OnpkaBarbe ayTOMaTH30BaHHX cHCTEMa

62

YKVYITHO:

124
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4.MOJYJIA, UCXO/H, IIPENOPYYEHM CAJIP’)KAJUA K/bYUHU IIOJMOBH CAZIPKAJA

Paspen: uerBpru

Hasue monyna: MonTazka, NoBe3HBame H MYITAME Y DA AyTOMATH30BAHAX CHCTEMA

Tpajarse Moaysia: 62 uaca

TEMA

HCXOoau
Io 3aBpueTKy Teme yueHuk he GuTH y cTamby ja:

TMPENIOPYYEHM CAIP)KAJH / KJbYYHHU IIOJMOBA
CAIIPIKAJA

Ysoauu xeo o
npouesypaMa MOHTAKE,
NoBe3HBaLA, MYWITALA

¥ pan

00jacHH OCHOBHY CTPYKTYpY pajiHOr 3a/1aTKa

objacHu HaMeHy paJHOT 3ajaTka

HaBe/le npoue/ype y (hasu Npunpema 3a U3BPIIABAHE PATHOT
3ajaTka

HaBe/le MPOLe/ype Y TOKy M3BPILIAaBaka PaHOr 3a/1aTka
HaBe/le Npole/lype HakoH o0aBJbeHOr nocia

HaBe/le OCHOBHE Mepe Ge30e1HOCTH M 3alITHTE Ha pajy TOKOM
M3pajie pajHor 3ajaTka

00pa3NokKH MOCTYMNKE Y LH/bY 3aLITHTE JKHBOTHE CPCIMHE

o Pannu 3ajatak, CTpYKTYpa H HaMeHa

* eJEeKTPHUHA IIeMA PATHOT 3a/1aTKa

© NpOUE/ype NpHIpeMe 32 H3BPLIABALE PATHOT 33]aTKa
© Tpoue/ype y TOKY M3BPIIABaHa PajHOT 3a/aTKA

* MpoLIe/lype HAKOH 0GaBIbEHOT Moca

« Mepe 0e30€1HOCTH W 3alUTHTE Ha pajly

* 3aWITHTA JKUBOTHE CPeaMHE

Kubyunu nojMoBH: PajiHH 3a/1aTaK, CTPYKTYpa, HaMEHa, eeKTPHIHA
Liema, Npolie/lype, NocTymniu

MonuTazka, cnajame n
nymrame y pax

oo e

w3aGepe MoTpeGHy ONpeny, atar, MPHGOP Ha OCHOBY PALHOT
3ajaTka

HM3BPIIM MOHTAXKY H NIOCTAB/baHE ONPEME Ha TECT CTaHHILY
HM3BPLIM IOBE3HBAHHE ONpeMe

M3BPILIM IPOBEPY HCTIPABHOCTH €JICKTPHUHKX Be3a
nporpamupa [JIL/nosewasa ypehaje

M3BPIIM NPOBEPY M3BPLIABAA TEXHHKE YNIPABIbakha
M3BPIIN MyLITake y Paj cHeTeMa

BIICHTHDA YTPOLICHH MATEPH]A H OpeMy

NO/IHECE M3BELITaj 0 00aBILEHOM NOCIy

« 1. TlokpeTaise H 3ayCTaBLarbe TPO(a3zHOr ACHHXPOHOT MOTOPa
—  PYYHO KOMaH/IOBakE rPeGEHACTOM CKIOMKOM U
KOHTaKTOPOM
—  PY4HO KOMaHI0Batbe CTapT, CTOM TaCTEPOM
o 2. TIpomena cmepa obprarba TPO(azHOr ACHHXPOHOT MOTOpa
—  PY4HO KOMaH/I0Bakbe rpeGeHacTOM CKIONKOM
—  PY4HO KOMaH/0Batbe TacTepUMa
« 3. CTapT CTPOGasHOT aCHHXPOHOT MOTOPA IPERE3HBAMEM HAMOTAjA
3BE3/1a-TPOYrao0
~  KOMaH10Batbe nomohy CTapT, CTOMN TACTepa H BPEMEHCKOT
peneja
o 4. Vnpaesbarbe Tpo(azsHUM aCHHXPOHHM MOTOPOM Y MHTEPMHTEHTHOM
TIOrOHY Ca MPOMEHOM cMepa 0BpTara
— ynpaesbatbe nomohy kontakropa peneja u IJILa
—  MHTEPMUTEHTHH TOFOH, CMep OKPETatha y IECHY CTPaHy,
TPH yKubyuerba-(akTop uTepmuTenumje 40%, cmep
OKpeTaba y JIeBy CTpaHy, TPH yKibyetba-(akrop
unTepmuTenimje 40%
o 5. YnpaBibarbe pajioM TPAaHCMIOPTHE TPaKe
—  ynpaemare pazou Tpacniopthe Tpake nosohy IJLla
—  Zetexumja oGjeKTa Ha Tpaun oaroapajyhum censopom
—  u3aBajabe objekara ca Tpake
—  Gpojambe oGjekara Ha TpaLy
« 6. Ynpapbaibe pajloM CHCTEMa 3a BEPTHKATTHH TPAHCTIOPT TepeTa
— _cHcTeM ca JIBe CTanuue
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—  TIOTOHCKH CHCTEM: MOTOP, PE/KTOP, y/KeTHaua, KaGHHa
— ynpaesbatbe nomohy IJILI-a 1 penejHo KoHTaKTOpPCKE
onpeme u orosapajyhux censopa
— nporpavparse [1lla
o 7. Ynpasbare aCHHXPOHHM MOTOPOM noMohy (pekBeHTHOr
nperBapaya
—  mojielaBate napamMeTapa npeTpapaya
—  MakcumanHa usasHa pekseumja 70Hz
—  nojeLasate Gp3UHE NI0TEHLHOMETPOM
—  MojewiaBatbe BPEMEHa 3AIeTakba H 3ayCTaB/batba
o 8. [ywrame y pax TpohasHOr aCHHXPOHOT MOTOPa CO(T-CTapTepOM
—  TojielaBakbe BpemeHa 3aneta
—  TOJielaBakbe BPEMEHa 3ayCTaB/barba
—  NOJIelIaBakbe MOYETHOT HANoHa
« 9. VIpaBIbarbe MOTOPOM jeHOCMEpHE CTPYje Ca HE3aBHCHOM MOGY10M
M PEryIHCaHHM HCTIPAB/bAYMMA
—  MojielaBarbe GP3nHE HCNo HOMHHAIHE BPEHOCTH
—  mojielaBakbe GP3MHE MPEKO HOMHHATTHE BPE/IHOCTH
o 10. Meperbe TemnepaType W ynpasibatbe paJioM BeHTHIaTOpa nomohy
T
—  YNpaBIbame YK/bYHeHeM H HCKIbYHeHeM BeHT)
OCHOBY M3MepeHe Temmnepatype
o 11. Vnipassbare pajiom mymrie 3a MpeTaKkame TeUHOCTH
—  ynpasmare nomohy T1JTL[-a, nporpammpae
—  YNpaB/bare pazioM MyMne Ha OCHOBY A€TEKTOBAHOT HUBOA
TEYHOCTH
—  YNpaBJbatbe PajloM IyMIie Ha OCHOBY H3MepeHe
Temneparype TeHHOCTH
o 12, Vipanmarse pasom TpoasHor aCHHXPOHOF MOTOpA MPEKO Tati-
nanena u [UILa
—  mporpamMupatbe Tau faHesna, BU3ye/i3alija Tacrepa Ha
eKpaHy, NoBe3uBatbe Tau naxesa ca IJIL[-om
—  yNpaBIbame NOKPETAlbeM U 3ayCTaB/batbeM TpodasHor
QACHHXPOHOT MOTOPA TPEKO Tau-NaHena
—  YNpaB/barbe MOKPETaHEM, IPOMEHOM CMepa 1
3ycTaBsbarem TpO(asHOT aCHHXPOHOT MOTOpa omohy
Tau-naxena

1aTopa Ha

Kubyunu nojMoBH: pajiHH 3a/1aTak, MOHTa)Ka, MOBE3UBAIbE, TECTHPAIbE,
MyliTawke y paji, H3BeLITaj
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Hasus mozynia: OpikaBaibe ayTOMATH30BAHHX CHCTEMA

Tpajaibe mostyna: 62 waca

TEMA

ucxom
Ilo 3aBpuieTky Teme yueHnk he GurH y cramy na:

TPENIOPYUYEHM CA/IPY)KAJH / KJbYUHHU IIOJMOBHU CAJIPIKAJA

Yeoanu 1eo o

06jacHH OCHOBHY CTPYKTYpY PajiHOT 3aj1aTKa

oBjacHu HaMeHy PajIHOr 3a1aTka

HaBe/ie npoe/ype y a3k NpUIpema 3a H3BPLIABAILE PALHOT
3ajaTka

HaBE/IC MPOLIE/lype y TOKY H3BPLIABAA PAIHOT 3a/1aTKa
HaBe/Ie OCHOBHE MPOLE/TYPe 3a ICTEKIUjy

o Pannu 3anarak, CTpyKkTypa M HaMeHa

EjlekTpHuHa Luema pajHor 3aaTka

Tpoueaype npUnpeme 3a H3BPLIABAILE PALHOT 33/1aTKA
TMpouenype y ToKy H3BpLIABAH-A PAZIHOT 3a1aTKA

[ocTyniy 3a ICTEKLM]y H OTK/IaHarbe KBapoBa/HENPaBUIHOCTH
[NocTynim NpusIMKOM NojielaBama/mpomMeHa y cueTemy

oo 0 e

'g;"[:"):‘; g:":‘ KBapoBa/HenIpaBIIHOCTH « TIpouezype HakoH 0BaBIHEHOT NoCTa
« 00jacHu OCHOBHE NPOLIEYPE TOKOM NOJIEIIaBaba/M3VeHa y * Mepe Ge30eAHOCTH W 3aLITHTE Ha pajly
YNPaBJbauKOM CHCTEMY e« 3aluTHTa JKHBOTHE CpeHHe
o HaBeJIe MPOLE/ype HaKOH 06aB/LEHOT Mocia
* HaBejie OCHOBHE Mepe Ge36e/IHOCTH M 3alTHTe Ha pay TokoM | Kibyunn mojmMoBu: pajHu 3a1aTak, CTPYKTypa, HAMEHa, eIeKTPHYHA IeMa,
M3pajie pajiHoT 3aj1aTka Tpovie/1ype, NOCTYTILH, KBap, HENPaBUIIHOCT, NPOMEHa, ToJlelliaBate
o OGpA3IONKH OCTYTIKE Y LIy 3AIITHTE KHBOTHE CPE/IHHE
« W3aBepe NOTpEGHY ONpeNy, ATaT, PGP Ha OCHOBY PATHOT | » 1. [IOKpETarbe H 3ayCTaB/barbe TpOdasHOT aCHHXPOHOT MOTOpa
3aj1aTKa —  PY4YHO KOMaH0Bakbe rpeGeHacTOM CKJIONKOM H KOHTaKTOPOM
* OTKpHje y3pOK HEMpaBHIHOCTH/KBapa (noGy/1a KOHTAKTOpa He 106HMja HarOH/CTPYjHO KOO
o M3BPLIH OTKJIatakhe HelPaBUIHOCTH/KBapa KOMaHTOBak-a HEMa MPUCYTaH HAroH/ HEMa NPHCTYHO HANoHa
o W3BpLIK NPOGHO TeCTHparbe Ha jeninoj Basu MoTopa-pearyje GumeTanHa 3aTHTa)
© HM3BPLUIK NyIITakbE Y pajl cHCTeMa —  PYYHO KOMaHJIOBake CTApT, CTOMN TACTEPOM(HEMa MPHCY THOCTH
o eBUJIEHTHDA YTPOIICHN MATEPU]aT H OTpEMy (baze y CTpyjHOM KOy KOMAH/IOBaMA/TACTEp CTAPT He YKbYUYje
« HoHeCe H3BEIITa] 0 0GABIEHOM NOCTY TIOFOH/TACTEp CTOM HE HCKIbYHyje NIOroH)
o 2. IIpomena cMepa 06pTatba TPO(asHOr ACHHXPOHOT MOTOpPA
—  Py4HO KOMaH/0Baibe rpeGeHacToM CKIoNKoM(HeMa NpHCy THOM
HAarnoHa y CTPYjHOM KOy KOMaH/IoBama/He YKibyuyje ce
Onpmasame KOHTAKTOP /1a ICCHH CMep o0pTatba, JIeBH yKbyuyje/He
cncrema

YKJbyuyje ce KOHTAKTOp 3a JieBH cMep o0pTatba, 1eCH!
yKbYUyje )

—  Py4HO KOMaHI0Baibe TacTepUMa(TacTep 3a ieHu cMep He
nobylyje koHTaKTOp/TaCTEp 32 JIEBH CMEP He Nobyhyje
KOHTaKTOp/Hes0cTaje jenna dasa MOTOpa-GuMeTasHa 3alITHTa
HCKIbYUYje)

« 3. Crapt Tpodia3HOT aCHHXPOHOI MOTOPA NIPEBE3HBaILEM HAMOTaja 3Be31a-
Tpoyrao

—  KOMaHz0Bambe MoMolly CTapr, CTOMN TacTepa M BPEMEHCKOr
pesieja(Tactep CTapT He YKIbyuyje Norok/ Tactep CTon He
HMCKJbYYje MOroH/BPEMCHCKH Pericj HeMa HanoHa





image228.png
Harajarba/BPeMEHCKH Pejiej He MpeBesyje MOTop y
TPOYrao/nojielapame BpeMeHa NpeBe3HBaa BPEMEHCKOT
peneja)

« 4. Ynpaeare TPO(A3HHM ACHHXPOHHM MOTOPOM Y HHTEPMHTEHTHOM
TIOTOHY Ca MIPOMEHOM cMepa oGpTara

—  ynpassbarbe nomohy kontakropa peseja u [1JILLa u crapr, cron
TacTepa(TacTep CTapT He JI0BO/H YTPaB/bauKkH CHIHAT Ha
TUILYTUILL ve noGyhyje penej koHTakTopa 3a jieBu cMep
obpratba )

—  MHTEPMWTEHTHH MOTOH, CMEp OKpeTatba y JIeCHy CTpaHy, TpH
yKbyuera-(pakTop HuTepmuTeHumje 40%, cMep okpetama y
JIeBY CTpaHy, TPH yKbyuetba-(paktop untepmurenumje 40%
(M3BPUIMTH KOPEKLM]y (haKTOpa HHTEPMHUTEHLMjE Ha 25% 3a
JIeBH W JIeHH cMep 00pTarba 3a MCTO Bpeme Tpajatba Lutyca )

« 5. Vnpasmarse pasiom Tpancriopthe Tpake nomohy [U1La

—  ynpaBbame pazom TpancnoptHe Tpake nomohy IJILa
(MOrOHCKH MOTOP Ce He yKibyuyje)

—  ;etekuuja oGjeKTa Ha Tpaiy oaroBapajyhnm censopom(ceHsop
He Jaje CHrHan Ha auruTaniu ynas [1J1La)

—  u3aBajarbe objekara ca Tpake(NOrOHCKH MOTOP M3/Bajaya He
n06uja Hanow)

—  Gpojame objexara Ha TPAUM(M3BPIIMTH PENPOrPAMHUpaILE
Gpojaua IJ1Lla )

* 6. Ynpapibate pajioM CHCTEMA 32 BEPTHKAIHH TPAHCNIOPT TepeTa

—  CHCTEM ca JIBE CTAHHLIE, IOTOHCKH CHCTEM: MOTOP, PEIyKTOP,
yKeTHaua, kaGuna, ynpasbate nomohy IJIL-a u pesiejuo
KOHTaKTOpCKe onpeme 1 oarosapajyhinx censopa(IJILL ne
npUMa NO3UBHM cUrHai ca apyre cranuue/[IIL] e npuma
NIO3UBHH CHTHAJT Ca MPBE CTAHMIIE/ICTEKTOP 3aTBOPEHOCTH
Bpata kaGuHe He Jaje curha-cuctem nehe 1a kpene)

« 7. Vnpasbare acHHXPOHHM MOTOpOM novohy dpeKBeHTHOr
npeTBapaya(HemMa NPHCYTHOT HATIOHA Ha jeaHoj (a3 npeTBapaya,
AKTHBHMPAH anapm)

—  mojielIaBae napaMeTapa npeTpapaya(fniapaMeTpH passieLieHH,
M3BPIIMTH MO/IC1IABALE NPEMa yCIIOBY 3a/1aTKa)

~ nojiewaBae Gp3MHE NOTCHUHOMETPOM (HOTEHLHOMETAp He
Jlaje CUrHaJ Ha aHaJIOrHH y.1a3 (PPEKBEHTHOT NpeTBapaya)

—  ToJIelaBatbe BpeMeHa 3a/1eTaba 1 3ayCTaB/barba (M3BPUIHTH
npoMeHy Mo/IelaBatba BPeMeHa 3alleTarba H 3ayCTaBbatba
npema ycsioBy 3ajiaTka)
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8. TMywrrame y pa TpohasHOr aCHHXPOHOT MOTOpa cohT-cTapTepoM(Hema
npucyTHe jesiHe (ase Ha ysiasy coT-cTaprepa/Tactep CTapT He A0BOAN
KOMaH/IHH CHrHa/l Ha yaa3 cor-cTaprepa)

—  nozewaBae Bpevena 3aieTa(M3BPLIHTH POMEHy BPEMeHa
3asera)

—  ToJIelaBae BpeMeHa 3ayCcTaBbatba (H3BPLIMTH NPOMEHY
BPEMEHA 3ayCTaB/bakba)

—  MOJIeLIaBatbe MOYETHOT HANOHA(MIPOMEHHTH BPEHOCT
[H04ETHOT HATOHa)

9. VripaBsbarbe MOTOPOM jeHOCMEPHE CTPYje Ca HE3aBUCHOM MO0y 10M H
pery/McaHiM McTpaBsbadiMa (MenpaBsbay noGy/e He 1061ja HanoH
Hanajama)

—  nojielnaBare Gp3uHe MCTION HOMMHATHE BPEHOCTH (TIOJIECHTH
HOBY BpeJIHOCT Op3uHe 00pTarba npema ycioBMMa 3aj1aTka)

—  nojeluasatbe GP3MHE NPEKO HOMUHAIIHE BPEIHOCTH (II0AECHTH
HOBY BPEIHOCT Op3uHe 0GpTamba npema ycloBHMa 3a/1aTKa)

10. Meperse TemnepaType  ynpaBsbatbe pagom BeHTHIaTOpa momohy
Il

—  YNpaBIbame YKIbYUeHeM H HCKIbYUeHeM BEHTHIATOPA Ha
ocHoBy u3mepete Temnepatype(ITJIL ne 106uja curtan ca
TepPMO COH/Ie/KOHTAKTOP BEHTHIATOPA He J00Hja KOMaHIH
HANoH/HAKOH aKTHBUPAIba TACTEPA CTOM TOTOH He
cksbyuyje/usspunTh penporpamuparse [J11la 3a apyry
BPEJIHOCT TEMIIEPaType aKTHBHPAaba)

11. Ynpassbarbe pagom nymrie 3a NpeTakare TeYHOCTH

—  ynpassbatbe nomohy IJILI-a, nporpaMupabe (KOHTaKTOp
MyMIie ce He YKJbyuyje-IyMria He 1001ja HaroH)

—  YMpaBjbate PajioM MyMIie Ha OCHOBY /ICTCKTOBAHOT HHBOA
TeuocTH(ceH3op HuBoa He aaje curnan [UILly)

—  ynpaBJbare PaioM MyMIle Ha OCHOBY H3MEpeHe TeMnepatype
TEYHOCTH(CEH30p TEMIEpaType He Jaje CHrHas)

12. Vnpasbarbe paom TpoasHor aCHHXPOHOT MOTOPA NPEKO Tau-naHesa
u [JILa

—  mporpammpabe Tau MaHesia, BU3yelu3aluja TacTepa Ha eKpaHy,
noBe3uBarke Tau narena ca [JI1-om(koMyHukatwmja ca [ILIom
npeKiHyTa/HeMa PHCYTHOCTH HANOHA Hamajatba)

—  YNpaBIbare NOKPETAEM H 3ayCTaBbateM TpodasHor
ACHHXPOHOI MOTOPA NPEKO Tau-naHeNa(lPOMEHHTH BU3YETHH
M3IJIe] eKpaHa-HCMoJ| CBAKOT TacTepa yGaluTH TEKCT: CTapT,
cTon/yGalKuTH H3HAT CBAKOT TaTepa BU3Ye/H3aLlHjy TaMIHLe
PajiHOT CTaba )
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—  YNpaBIbare NOKPETaHkheM, IPOMEHOM CMEpa H 3ayCTABIbakbeM
TpohazHOr aCHHXPOHOT MOTOpa noMohy Tay-natena
(MPOMEHHMTH BU3YeIIHH M3IIIe]l €KPaHa-UCTOJ CBaKOT TacTepa
YOALMTH TEKCT: J1EBH CMep, AECHH CMep, CTON/yGaLHTH H3HaL
CBAKOT TacTepa BH3ye/H3aLHjy JIaMIIHLE PaJHOT CTarba)

Kubyunu nojMoBH: pajiHy 3a/1aTaK, CTPYKTYpa, HaMEHa, eICKTPHYHA IemMa,
OJIpKaBAkbe. MOCTYIILM, KBAP, HENPABWIHOCT, POMEHA. NO/ICLIABAE





image231.png
HUCXOan

TEMA TNPENOPYYEHHU CAJIPKAJU / KJbYYHHU ITIOJMOBH CAJIPIKAJA
Ilo 3aBpueTky Teme yuenuk he Gutu y crary na:
Tema 1 Tema 1
YUECTBYje y MOCAOBHMA MOHTAIKE H T10CTABbAMA ONIPEME 32 + AYTOMATH30BaHH CHCTEM NOrOHa 3a Mykbetbe (aawa Teurourhy/speha
nytetbe (uiawa/speha ca npauKacTHM MaTepHjanom NpALIKaCTHM MaTepHjaiomM
YHeCTBYje Y M3pa/ii IPOrpaMCKOr pelerba yrpas/batba Tema 2
CHCTEMOM Myerba 1iata/speha o Vrnpasibaibe NpoLecoM Nyiberba-Nnpakibera Melaouuka. Chctem ca
YuecTByje y nojielaBaty paja cucteMa BEHTHJIATOPCKMM MEIIAOHHKOM, CEH30PHMA HHBOA (FOPHH-I0HH) Ha Cy/1y
yuecTByje y npoliecy myliTama y paja MEIIAOHHKa, MYMI1a 32 yTaKake TEUHOCTH, MyMI1a 32 HCTaKakhe TEUHOCTH
yuecTByje y OaipikaBatby chcTemMa Tema 3
YUECTBYje y OTK/Iatbaby jeAHOCTABHUJUX HENPABUIHOCTH U « CunTesa ynpassbaukor chetema: Tau nases, IJILL Gpeksensnu nperspay,
KBapoBa acuHXpOHU MoTop-niporpamupaibe I1JILLa, nporpamuparbe Tau nanena,
MyLITa CHCTEM Y Pajl HAKOH OTK/IOHEHOT MOBE3UBaIbE CHCTEMA Y (DYHKUMOHANHY LIeUHY, BUILIEGP3MHCKO
KBapa/HENpaBUIHOCTH YNIpaBIbate aCHHXPOHUM MOTOPOM
Tema 2 Tema 4
yHeCTByje y N0CTaBIbatby 1 MOBE3HBaNbY CICMEHATA CHCTEMA | o AYTAMOTCKO YNIPABIbaHbe EICKTPOMOTOPHHM OFOHOM ayTOMATCKHX
MelaoHHKa rapaKHHX BpaTa
YHECTBYje Y MPOrpaMuparby yNpaB/badkor cHeTeMa Tema 5
MELIA0OHHKa o AYTOMATCKO ynpaBJbarbe pajioM cemadopa Ha pacKpCHHIH
YHECTBYjE Y TECTHPAlbY ATTOPHTMA YNPABIbaHa MEAOHHKOM
Hacrasa yuecTByje y npoLecy MyliTarma y paja MelaoH!Ka
y Gaoky yuecTByje y OApiKaBaby CHCTeMa

YUECTBYje y OTK/Iatbatby jeAHOCTABHHHX HENPABHAHOCTH H
KBapoBa
NYLITa CHCTEM y Paji HAKOH OTKJIOHEHOT
KBapa/HenpaBuIHOCTH

Tema 3
YUECTBYje y MOCIOBMMA MOHTAKE M TTOBE3HBAILA CHCTEM: Tad-
nanen, TUILL, hpeKBenTHH npeTBapa, acHHXPOHH MOTOP
YUECTBYje y MPOrpaMHparby anropuTMa yIpaBsbarsa
ACHHXPOHHM MOTOPOM
yuecTByje y nojieliaBay napamerapa ()peKBeHTHOr npeTspata
y4ecTByje y MporpaMupatby Tad nasesia
YuecTByje y noBesuBaby cuctema
yuecTByje y MylITaiy y paji cucTeMa
yuecTByje y onpiKaBatby cHcTeMa
YUECTBYje Y OTKIakbathy jeIHOCTABHH]HX HEMPABHITHOCTH H
KBapoBa
MyLUTa CHCTEM Y Pajl HAKOH OTKJIOHEHOr
KBapa/HENpaBHIHOCTH
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Tema 4

o ydecTBYje y MOHTaH W MOBE3HBalbY e/leMeHaTa cHeTeMa

AyTOMATCKUX rapaxHHX BpaTa

yuectByje y mporpamupasy [1La kao ynpasbadkor cerema

YuecTByje y NywiTaiy y paa cuerema

YUeCTBYje y OfipikaBaiby CHCTEMA

YyuecTBYje y OTKJakakby jeIHOCTABHH]HX HEMPABUIHOCTH H

KBapoBa

© INYLUTA CHCTEM Y Pall HAKOH OTKJIOHEHOT
KBapa/HenpaBuIHOCTH

Tema §

© YUECTBYje y MOHTAXKH H MOBC3HBAIbY CIICMCHATA CHCTEMA
cemacgopa

* y4ecTByje y HMILIEMEHTALM]H YTIPaBIbauKOr AIrOpHTMA
cemadpopa

« nojiewaBa paa cucTemMa

o TymiTa cucTeM cemadopa y paa

o yuecTByje y onpiKaBatby cHeTeMa

o yuecTBYje y OTK/Iakbakby jeJIHOCTABHHJUX HEMPABHIHOCTH 1
KBapoBa

© MYLUTA CHCTEM Y Pall HAKOH OTKJIOHEHOT
KBapa/HENpPaBHIHOCTH

4. YIIVTCTBO 3A JUJIAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npBom uacy ynosHaT yueHHKe ca LIHIbeBHMA H HCXOZIMMA HACTaBE, OZIHOCHO YUetba, TLIAHOM Paia M KPHTEPHjyMOM H HAUMHHMA OLICHHHBAKba, Kao M HAUMHOM pajia y
pauyHapcKoj YUHOHHIM/KaGHHETY, TIOJIeIH Ha IPyTie H PacriopesioM pealiusaliije HacTape.

O6umun nacrase: naGoparopujcke sexGe

Ionena na rpyne:
e Onesberbse ce e Ha 3 rpyne

Ilpy u3paau onepaTHBHHX IJIAHOBA NOTPeGHO je AeduHucaTh IMHAMUKY paja umajyhu y Buay Na je yuere, kao 1 opMHpatbe CTaBOBA M BPEHOCTH, KOHTMHYHMPAHH NPoLec
W 1 j Pesy.ITaT je CBUX aKTHBHOCTH Ha MaCOBHMA PEATH3OBAHHX PA3AHIMTHM METOACKHM NPHCTYTIOM, Kopuuihiersem HH(OPMALHja H3 PASIHUHTHX H3BOPA, PE3CHTOBAHNM
Behim Gpoje pealimx npumepa 1 y3 akTeHo yuewhe yuenika,

HacraBhe canpskaje je HEONXOJHO PeajiM30BaTH KPO3 MPHMEPE LITO BUILE CHTYallMja M3 PEaHOr KOHTEKCTa, kopucTehu capemene HacTaBHe meTosie M cpenctea. Tpeba
HACTOjaTH Ja ydeHHuH Gyxy ocnocof/beHH 3a: CAMOCTAHO pellaBake NPoGJEMCKHX CHTyaluja; MpOHanakere, CHCTeMaTH3oBake W Kopuuiherwe nHpopmaumja u3
PasIMUMTHX M3BOPA (HNP. CTPYYHE JIMTEpaType, MHTEPHETa, Yaconuca, yuGeHHKa, Kataiora...); BU3yelHo onakaibe, nopeliere u ycnocrabibare Besa 3mehy pasauunTux
caapikaja (HIp. 1oBe3uBabe cajapikaja NPEIMETa ca CBAKOJHEBHUM MCKYCTBOM, Capikajuma APYruX NpeMeTa M Jp.); THMCKH Paj; caMOMNpOLEHy CONCTBEHOr 3Haiba





image17.png
akTHBHO yueuhe yuennka. [IpuHKkoM nianuparba NoTpeGHO je YCKIaMTH IMHAMUKY pajia ca IpeIMeTHMA Koji Teopjcku oGpabyjy HeTy TemaTuky, a Takohe n
OpraHu3aLMOHO Ca KANALHTCTHMA LIKOJIE.

HacraBy peanusoBati cBake HeJle/be TOKOM je/IHOT 1aHa, Y Tpajakby of1 6 uacoBa. JInHaMuKy peanusaimje Moayna yrephyje mkona, (Moryhe je moaysie peanusoparu
YIOPEJI0, jep Cy HCXO/IH HE3aBHUCHH).

Tpkom peamsaiuje HacTase HeTaln BOXHOCT MOWITOBAH,A 3AKOHA, CTAHAP/IA, TPABKIA M MIPOMUCA Y OBOj 06AACTH M yKazaTH Ha moryhe npoGeme Kojh ce Mory
NIOJABHTH YCIIe/L HEMOITOBAFb WM HENPHAPKaBaRa HCTOT. Ca yUeHHLIMA TpeGa AMCKYTOBATH 0 MOryhiM PELICH,HMA, KO H O TPEHAOBHMA Y OBOj 061aCTH.

OcioBe NPAKTHUNNX BEWITHHA Y MAMHCTBY

HacrasHe cajipskaje je HEONXO/HO PeallM30BaTH KPO3 CHMYJIALM]y LUTO BHLLE CHTYaUHja H3 PEATHOr KOHTEKCTa Y KOjuMa ce yueHHLM Mory Hahu y ceom Gyayhem
nocay. JleMoHCTpUpaTH ynoTpeGy 3alTHTHE ONpeMe, MeTo/Ie PaIMOHHHUKOT HCTMTHBaIbA, yNoTpedy ypehaja u anata kao M HauuH oApKkaBatba ypehaja u aata. YueHuuuma
YKa3aTH Ha 3Hauaj NPaBHIHOL Jpikatba Tejla M npasuiiHor Boherba aiata npu o6paau MatepHjaia, 0GjacHHTH Kako ce 0CTBapyje OpraHu3aluja pajHor MecTa M 3Hauaj
xurujene pana. TpeGa HactojaTh aa yuenuuu Oyay 0crnocoG/beHH 3a: CAMOCTANIHO pelliaBarbe NpobIeMCKHX CHTYall1ja; MpoHaNakKerbe, CHCTeMaThH30Barbe H Kopuiihere
MHGOpPMAaLKja U3 Pa3THYMTHX U3BOPA (HMp. CTPYUHE MTEpaType, HHTEPHETA, Yaconuca, yGeHHKa, KaTanora...); BU3yelHO ONakarmbe, YCrocTaBbakhe Bea Himehy
PasIMUMTHX caipkaja (HIp. MOBE3MBAE CAZIpykaja NPEAMETa Ca CBAKOAHEBHMM HCKYCTBOM, CajipykajuMa APYrHX MPEMeTa H /1. ); THMCKH Pajl; CaMONPOLICHY CONCTBEHOr
3Haka W HAMPEIoBakba; KOMyHHKAIM]y ca capaaHuima. [1oTpeGHO je niaHpaTH aKTHBHOCTH KOje MOACTHYY H3rpajiiby NMPAKTHYHHX BEUITHHA KPO3 KOje Ce YUCHHIH TpeGa
J1a ce Hayue CTPIBHBOM H NPELIM3HOM pajty.

OcHOBe NPAKTHYHAX BEMITHHA Y €/IEKTPOTEXHHIN

HacraHe canpikaje je HEONXOHO peann30BaTH KPO3 CUMYJIALU]y LITO BHLIE CHTYALIMja U3 PEATHOT KOHTEKCTa y KOjUMa ce yueHuuu Mory Hahu y ceom Gyayhem
nocity. OGjacHHTH HauKH npysKkatba npe nomohu. JlemoHcTpupath npuMeny ypehaja u anara kao 1 oapykasarbe uctor. Ha MOHTaXKHMM Miouama/MakeTama JIeMOHCTPHpaTH
MOHTa)Ky H I10BE3HBakLe Onpeme y CTpyjHO kos10. Cajpikaje He peau30BaTH CTPOTO Y jeIHOM LIMKIYCY, HErO HYeCTO BHLUE MyTa y APYTHM AeJI0BUMA H Ca/IpiKajuMa a cBe
npemMa KOHKPETHHM 3a/1aunma.

Tpeba HacTojaTh 1a yueHHLH Gy 1y 0COcoG/beHH 3a: CAMOCTAIHO PeLiaBabe NPOGIEMCKHX CHTYaLH]a, POHANAKE e, CHCTEMATH30Balbe H KopHuhiemhe
MH(OPMaLHja U3 PasTHYMTHX H3BOPA (HNP. CTPYUHE JIHTEPaType, MHTEPHETA, YaconHca, yUGeHHKa, KaTaiiora. . ); BU3YelHO ONaKatbe, yCrocTabatbe Besa H3mely
PABTHUMTHX CajIpyKaja (HIIP. OBE3HBAILE CA/IPAKAja NPEAMETA Ca CBAKOAHEBHHM HCKYCTBOM, Ca/pykajiMa APYTHX MPEIMETa U /IP.): THMCKH Paj, CAMOMNPOLICHY COMCTBEHO™
3HaKba M HaNpeIoBakba, KOMyHHKALHK]y ca capannmimma. [1oTpeGHO je nianMpaTH akTHBHOCTH Koje MOACTHHIY M3TPajliby MPAKTHUHKX BEWTHHA KPO3 Koje ce yueHHLM Tpebajy
HAYUHTH CTPIULHBOM M NIPELIM3HOM pajy.

6. YIIYTCTBO 3A ®OPMATHUBHO U CYMATHUBHO OLIEIbUBAIGE

DopMATHBHO OLIEHHBakE, Kao Mozies npaherba HANPeI0Bakba YUEHHKA, Ce O/IBHja Ha CBAKOM Yacy W CBAKA aKTHBHOCT je /100pa NPHIMKa 3a NPOLEHY HANPEoBaka i
nasame nospathe nndopmaumje. Mocturuyha yuennka je moryhe BpeHoBaTh kpos: npahiersem akTHBHOCTH Ha dacy (Tj. IPOLLECY YUeHa); HOCTABIbaNbe NHTata WiiH
/1aBaibe KOHKPETHHX Pellierba y CKIlally Ca KOHTEKCTOM Y KOME Ce Hala3H; MO3MTHBHOM OJHOCY NPEMa ONPEMH M aJlaTy; TECTOBE NPAKTHUHHX BEWITHHA, PeLuaBatby
NPaKTHYHKX 3a/1aTaka; oMo pyroBuMa H3 Oie/betba y LUniby CaBiajiaBatba IPaMBa 1 cil.

Ha kpajy cBakor yaca W/iM aKTHBHOCTH HaNPaBMTH KPaTKy aHalM3y J0Ca/lallitber paja, 06aBe3Ho MOoXBAIMTH y4eHHKA 3a OHO LUTO je MOCTHIao M IaTH My MPEropyke Kako u
wTa Moyke M TpeGa 1a nonpasu W/uu ypaau.

OuerbuBarbe yueHuKa ce 0/1Buja y ckuiaay ca [paBuinukoM o ouerbupaiby. [ToTpeGHo je Ha NoUeTKy UIKOICKE FOIMHE YTBPAMTH KPHTEPHjyMe 3a OLiehHBarbe (Y
ckay ca [IpaBUIHHKOM O OlEHUBalbY ), IPBEHCTBEHO 3a CYMATHBHO OLICHHBAILE U CA HUMA YNIO3HATH yueHuke. CyMaTHBHO OLICHHBAILE Ce MOKE H3BPUIMTH HA OCHOBY
(POPMATHBHOT OLLCH B, Pe3yITaTa/PellIcka MPOGICMCKOr W MPOjEKTHOT 3a1aTka, mpaherben pania yueHHKa — OCTBapHBaRa Hexoza 1 ¢, Haunk yTephusama
CyMaTHBHE OLICHE YCKIIAITH Ca HHMBUYalTHUM OCOGMHAMa yUYeHHKa.

TToTpeGHO je OCMUCIIMTH BULIE THNIOBA PA3THYMTHX AKTHBHOCTH (3a/1aTaKa) ca MpOJAYKTHMA PasMuMTOr HHBOA CIIOKEHOCTH H YTBP/IUTH OYEKHBAHE HCXOJIE, & peMa
HHMa W KPUTEPHjyME BPEIHOBAbA.
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Hamnpe/10Baiba; NMPe3eHTalkjy CBOjUX pajoBa W rPyNHHMX Npojekarta v eduKacHy BH3yesHy, BepOaiHy M MHCaHy KOMyHHMKaLWjy y3., Kaja je To mnorpeGHO W oarosapajyhy
aprymMeHTaumjy.

Tpunukom peatmsammje nacrase uctahu BAKHOCT NOWTOBAMA CTAHAAPAA, IPABHAA H PONIMCA y OBO]j 067IACTH M yKa3aTH Ha Moryhe NpoGeMe KojH ce MOTY NOjaBHTH ycaen
HETIONITORAMA W/HIH HETPHAPXKaBaba HCTHX. [T0KesbHO je HaCTaBy pealn3oBaTH Kpo3 BekGe y napy, npobiemcke Wiu MPOJEKTHE 3aj1aTke KOje Cy MOBE3aHe ca peaTHum
KOHTEKCTOM Y KOjHMa yUEHHLM Pajie Ha PasIHuHTHM JIC/IOBUMA 3a/1aTKa, HIPajy pasiHuuTe yIOre H /1ajy pellieha Y 3aBHCHOCTH 0/ KOHTEKCTa y KOMe ce Hanase.

Ipenopyke 3a peann3anujy HACTABHUX canpikaja

Moaya: MouTazka, noBe3nBame y paji ayTOMATH30BAHHX CHCTEMA
Mecrto peaansanuje HacTaBe:
— JlaGopatopujcke BeskGe ce peanusyjy y 1aGOpaTOpHjH 3a ypaBIbarbe eIeKTPOMOTOPHHM MOrOHOM
Tpenopy4enn 6poj yacoBa no reMama:
—  YBOJHH J1€0 O MpoLe/lypamMa MOHTa)e IT0Be3HBakba U MyllTamba y pajl; labopatopujcke Bexoe: 4 uaca;
— MonTaska, cnajame 1 nymtarme y pas; raGoparopujcke pexbe: 58 uacona:

Monya: Onpkasarme ayTOMATH30BAHHX CHCTEMA
Mecro peasnusaunje HacTape:
— JlaGoparopwjcke BeskGe ce peanusyjy y 1aGOpaTOpHjH 3a yNpaBIbatbe e/IeKTPOMOTOPHHM N0rOHOM

Tpenopy4enn 6poj uacoBa no TeMama:
—  VBoauM /10 0 npoLeaypama o/ipykaBarba; nabopatopujcke BexGe: 4 waca;
—  Onpasare cuctema; slaGopatopucke Bexde: 58 uacosa;

Hacrasa y 610ky: 30 uacosa
5. VIIVTCTBO 3A ®OPMATHBHO Ml CYMATHBHO OUEHHBAIE YYEHHKA

DopMaTHBHO OUCHHBAKbE, Kao Mo/ie npaherba HaNpe10Baba yueHHKa, Ce O/IBHja Ha CBAKOM 4acy M CBaKa akKTHBHOCT je 100pa NpHIIMKa 3a NPOLIEHY HANpeoBakba U 1aBakbe
nopatie mnopmaunje. locTuriyha yuennka je Moryhe BpeIHOBATH KpO3: aKTHBHOCTH Ha uacy (Tj. MpOLIECY yuerba); OCTAB/LAILE MHTAMba W/ aBalbe OroBOpA Y CKAATY
©a KOHTEKCTOM KojH Ce 0GjallibaBa; O3HTHBHOM OJHOCY TIPeMa ONpPeMH; H3paly 3a/aTaka, HCTPaKHBAYKHX MPOjeKaTa M CIl.; PE3eHTOBAIbE Capikaja; TECTOBE NPAKTHUHHX
BelTHHA, npahee MOCTHIHYTOCTH HCXO/1a, nomMoh JpyroBHMa M3 O/le/betba Y LIHJbY CaBalaBarba rpajanea v Cil. Vuennke TpeGa ocnocobbaBaTH M OXpabpHBaTH Ja
TIPOuem-Yjy CONCTBEHH HANPEAK Y OCTBAPHBAkY HCXO/IA, KAO H HANPE/IaK IPYTHX YueHHKa, Y3 oaroBapajyhy aprymeHTaumjy.

Ha kpajy cBakor yaca WM aKTHBHOCTH HANpaBUTH KPaTKy aHaluusy A0cajaiiiber paia, 06aBesHO MOXBAIHTH YUECHHKA 32 OHO LITO je MOCTHIa0 M 0GPa3NoKHTH 1ITa MOKE W
1peGa na nonpasu wuan ypaau. ToTpeGHO je OCMMC/IUTH BULLE THIOBA PA3THUMTHX AKTHBHOCTH €A NIPOYKTUMA PA3THUMTOr HHBOA CIOKEHOCTH U YTEPAMTH OUEKUBaHE
HCXOJIE, a MIPEMa HHMa H KPHTEPH]yMe BPEIHOBAbA.

OuerbnBarbe yueHuka ce oBHja y ckiaay ca llpaBaannkom o onemuBamy. [1oTpeGHO je, Ha MOYETKY LIKOJICKE FOIMHE, YTBPAHTH KPHTEPHjyMe 3a oLerHBatbe (y CKialy ca
TIpaBHIHHKOM O OLICHHBaKbY ), PBEHCTBEHO 32 CYMATHBHO OLCHHBAHE H Ca HHMA YNIO3HATH YUCHHKE.

CyMaTHBHO ONEHHBae Ce MOKE H3BPUIMTH Ha OCHOBY NOJIaTaKa NPHKYTULECHHX (GOPMATHBHUM OlICHHBAHEM, Pe3ysiTaTa/peliiea NposIeMCKOT WK NPOJEKTHOT 3a/1aTka,
YCMEHHX NpoBEpa 3Hakba, KOHTPOIHUX M 1oMahKX 3a]1aTaka, TeCTOBA 3Hakba U cl. Haunn yTBphHBatba cymMaTHBHE OLieHe YCKIAAMTH Ca HHAHBHAYAJHHM 0COGHHAMA YYEHHKA.
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Haszus npeavera: TEXHUUYKA TJOKYMEHTAIIUJA

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLH U TPAJALE

Tonuuiby ponn yacosa:

Teopujcka HacTaBa Bexbe

IlpakTHyHa HacTaBa

Hacrasa y 61oky Vikynto

v

0 62

0 0 62

2. [IMWJbEBH YUEIbA:

OcnocobbaBatbe yueHuKa 3a:
—  Boherbe eBHICHIM]a O Pajly, yOUEHHM H OTKIOHEHHM CMETHaMa i KBapOBHMA;
—  KopHhere NpojeKTHO-TEXHHUKE JI0KYMEHTalHje;
— ynotpeQy pasanuuTiX codrBepa y Bohery eBuaeHIM]a y pay;
—  ynotpeGy paznnuutix coTBEpa y NPUIPEMHU U3BELUTA]A O PAdY;
—  M3pajly jeIHOCTABHUjE TEXHHUKE J10KYMEHTaLHje;
—  crneuyndHKauMje MaTepHja M U3PaaH H U3MEHH JICTIOBA NMPOjEKTHO-TEXHHUKE I0KyMEHTALH]E;
—  (opmupae BPEIHOCHMX CTABOBA M Pa3BOj MH(OPMATHUKE MHCMEHOCTH HEOTIXO/IHE 32 JKHBOT M Pajl y CABPEMEHOM JIPYLITBY;

3. TEME, UCXO/IH, TPENIOPYYEHU CAJIP’KAJU U KJbYYHH ITOJMOBH CAIKAJA

Paspen: werspTi

Tommminu domn uacosa: 1aGopatopujcke sexde 62 uaca

ypehajuma u pe3epBHUM C0BUMA H3 CKJIATHIITA U CTalbY
3a7nxa

BOJIM eBICHLM]Y O YTPOLIKY BpeMeHa, MaTepHjata, onpeme,
ypeljaja u pesepBHHX 1€/10Ba TOKOM NpoLieca paja

BOJIM EBHICHLIM]Y O CMeTH-amMa/KBapoBHMa

BO/IM CBH/ICHIIM]Y O H3BPLICHHM MOCIOBUMA U PEATH30BaHHUM
PAIHUM Hallo3uMa

TEMA LNz . MPEINOPYYEHU CA/IPKAJH / KJIbYYHU MOJMOBH CAJIPIKAJA
Ilo 3aBpuieTKy Teme yueHHk he GUTH y cTamy na:
* OnHMLLE NOJIENY YJIOra Y OPraHH3aLHOHO]j CTPYKTYPH jenne OpranH3auKMoHa CTPYKTypa KOMIanHje, OpraHu3aumja 1 nojesia noca.
KOMMaHHje EBuzeHumja y NOCIIOBHMA Ha M3TPajlibH, OIPKaBatby H CEPBHCHPAILY
o HaBejie BPCTE PaiHUX eBU/ICHLIM]A €NIeKTPUUHHMX HHCTANALMja:
« TIONYHH pajiHK Hasor - pajiHH Hasor;
* MJIaHUPA M OPraHm3yje paji v Pecypee Ha OCHOBY PajiHOr - Haslor 3a HaGaBKy/TpeGoBatbe MaTepujaia u onpeme;
nasora - eBUIEHIMa O TpEY3ETHM PeCYpCHMA - PEBEpC 0 3a1ysKelby anaTa, ypehaja,
Hpojescrao- « npHIpeMHu Hastor 3a HaGaBKy/TpeGoBarbe MaTepHjata H onpevie  MarepHjaza; )
rexmmaKa onpeme ) ) - eBIICHLM]A O CTAILY CONICTBEHHX 3A7HXA MATEH]aa M Onpewme;
JokyvenTaunja e BO/IM CBMJICHLIMjY O MPEY3ETOM ajlaty, MaTepHjay, onpemH, - M3BCIITAj O 00AB/LEHOM PaIHOM 3a1aTKy (rocsy)

- CBU/ICHIIMja O M3BPLICHOM CEPBUCHPAILY (3ATTHCHUK O CCPBUCHPAILY) H
OTKIOHEHNM CMETH:aMa/KBapoBuMa
[lnanuparse 1 opraHusaimja pajia u pecypea.
OcHoBe pajia IporpamMmMa 3a paji ca TekcToM W tadesiama (Hnp. MS Word u
Excel wiu cmuno) 3a notpebe nocsna.
Baxehu cranzap/u, npaBuia 1 NPOMKCH Y TOCTOBAMA HA M3TPaibi H
OJIpKaBakbY eJIeKTPHYHUX HHCTANALM]A
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KOPHCTH CTPY'Hy TEPMHHOJIOTH]Y Y OBOj 001aCTH;
kopuctu KT 3a Boherse CBUX pajiHHX eBHICHLIM]a
obpasnoku 3Hauaj Boherwa pagHUX eBHACHUM]a

HaBe/ie BPCTe MPOjeKTHO-TEXHHUKE JIOKY MeHTALIje
HaBe/le /e/0BE MpojeKTa

0BjacHH yJiory JIe/loBa NPojeKTHE JOKYMeHTaLlje
KOPHCTH CTaH/1ap/Ii30BaHe CHMGOJIE 32 O3HAUABAHE
esieMeHaTa y eJleKTPHYHHM HHCTaNalnjamMa
kopuwherem oarosapajyher codrsepa Ha aatom TIOUPTY
Wi upTesy:

YUPTa M MOBEKE CICMEHTE eIEKTPHUHE HHCTAIALIM]e
yupra/yHece H3MeHe Y KOH(HIypauuji eneKkTpHiHe
HHCTaNalMje

npemMa paIHoM HaJIOTy H JIaTOM npesMepy/npeapauyHy
Kpenpa HaJIor 3a TpeGoBatbe onpeme/MaTepHjaa
KOPHCTH MPOJEKTHY M TEXHHUKY JOKYMEHTALH]y y pajy
onuIe MocTynak (ase peanusaumje npojeKra

oGjacHy 3Hauaj IIaHMpara pazioBa H/Wik pecypea npH
peanu3aluji npojekTa no (pasama

o6jacHu 3Hauaj yckaluarba pajoBa ca ApyruMm pajoBuMa Ha
oGjeKTy npu peannsauuju npojexta no dasama

0BjacHH MOCTYMaK TeXHHUKOT MpHjeMa pasiosa

HaBe/ie NOTPeGHY I0KyMEHTAIH]Y 32 TEXHHUKH NpHjeM
pazioa

« Bpcre npojekTHO-TeXHHUKE 10Ky MEHTaluje (THIIOBH NpojeKaTa — /1 MigjHOr
J10 NIPOjeKTa M3BE/ICHOT CTakba/00jeKTa; TEXHHUKA YIyTCTBA: MHCTATATEPCKO H
KOPHCHMUKO YITyTCTBO, TeXHHUKA CrietdHKaLHja MATepHjata 1 OnpeMe, ...)

« Tlpumep npojexTa enekTprune HicTanaunje (kyhe, crara)

o JlesioBH NpojeKTHe J0KyMeHTalHje (TEKCTyaiH| | rpadMuKH €0 NpojeKTa,
npeaMep H NpeipatyH, NOTBP/E H aTeCTH, ...).

o I'padmuku €0 TeXHUUKE JOKYMEHTALIHje:

- cuMGOJIM 32 O3HAYABAILE e/leMeHaTa
- upTate wema
- UpTakbe jeIHONONIHE LemMe

« TpeGoBare MaTepHjana U onpeme npema npeamMepy M NpeapadyHy 3a pagHi
3ajaTak (Mocao) Ae(pUHUCAH PaIHUM HAJIOTOM.

o TekcTyannu €0 npojera:

- OJLITYKe, pellierba, NOTBP/IE, IPHMEHEHH CTaH/Iap/H H 3aKoHCKe oapense,
ozpende 3akoHa 0 3aITHTH 3/1paBJba 1 6e30eHOCTH Ha pajy, aTecTH. ..

- OMIMCH CHCTEMa, IHErOBe, YJI0re CTPYKTYPE H HAaUMHA PAja; ONHC HAuMHA
peanmsauje (BpcTa MaTepujaa, THI OpeMe, HauHH MOHTAKE
MOBE3HBakha eleMeHaTa).

« OcHoBe pajia nporpaMMma 3a paji ca TeKcTom M Tabeniama (Hnp. MS Word u
Excel wiu cimuno) 3a norpebe nocna.

o OcHoBe paja y nporpaMy 3a upraie Tex. Tokymentauuje (Hnp. AutoCAD-y
Eplan, PCschematic w cnuno) 3a notpe6e nocra.

K/by4HH N10jMOBH: EBH/ICHLIM]a, NIAHUPAkbE, OPraHW3alLMja, CTAHAAP/, TIPOTHC,

npojekar

Hspaxa
TexHHuKe
JIOKyMeHTauuje

NIPUMEHH CO(TBEPCKE allaTe Y H3PAjIH TEXHHUKS
JIOKYMeHTalIHje

HaupTa oarosapajyhy eekTpuuHy Lemy npuMeHoM
COQTBEPCKHX A1ATA IIPEMA NTPOJEKTHOM 3A1aTKY
HALPTA MJ1aH KOHEKIUjE eJIEMEHATA PeJIEjHO- KOHTAKTOpCKe
onpeme/ynpassbauke onpeme

M3BPIIM M360p MaTepHjana M Onpeme Ha OCHOBY
PACIOJIOKHBHX Mo/1aTaKa//KaTanowKH nofauu
HarpaBH Mpe/IMep M Nnpe/ipauyH paaosa y codreepy 3a
obpazy Tabena

HanMie KOPHCHHYKO yITyTCTBO

W3pajna TexHuuKe 10Ky MeHTaLmje:

* JIMPEKTHOT MOKpeTakba Tpo(asHor acHHXpoHor MoTopa nomohy rpeGenacte
CKJIONKE W KOHTAKTOpa

* JIMPEKTHOT NoKpeTarba nomohy crapt, cron Tacrepa

* JIMPEKTHOT MOKPETakba, poMeHe cMepa oGpTaa H 3aycTaBibarba TpodaszHor
acHHXpoHOT MoTOpa nomohy rpeGenacte ckionke

© JIMPEKTHO MOKPETathe, POMEHE cMepa 0GpTama H 3ayCTaBibakba TPO(asHOr
acHHXpOHOT MoTOpa nomohy Tactepa

o MOKpeTatbe TPO(azHOr ACHHXPOHO MOTOPA CHCTEMOM TPEBE3HBat:a HAMOTAja
3Be3/1a-Tpoyrao nomohy Tacrepa 1 BpeMeHCKor pesieja

« YNIpaBmaKe TPOGA3HHM aCHHXPOHHM MOTOPOM Nomohy KOHTAKTOpa, peneja i
TIPOrpaMaGIHOT OTHUKOT KOHTPOACpA

* ynpaBbara TPOPasHUM aCHHXPOHHUM MOTOPOM romohy (peKBEHTHOR
nperBapaya u NporpamMaGHIIHOr JIOTHYKOr KOHTpOsiepa
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4. YIIVTCTBO 3A JUJAKTHYKO-METOJAUYKO OCTBAPUBAILE IIPOI'PAMA

Ha npBom uacy ynosHat yueHUKe ca LM/bEBUMA M HCXO/IMMA HACTABE, OJIHOCHO YUCH:A, TIAHOM Pajia i KPUTEPHjyMOM M HAUHHUMA OLCHHBAIbA, KAO 1 HAUMHOM pajia y
padyHapeKoOj yUHOHULIN/KaGHHETY, TIO/IeIH Ha IPYTIe H PacliopesioM peannsaluje HacTaBe.
O6muu HactaBe: N1aGopaTopHjcKe BeKGe
Mecro peasusaunje HacTaBe:
— JlaGoparopHujcke BexGe ce peaiusyjy y pauyHapckoM KaGHHETY 3a TEXHHUKY J0KyMEHTaLujy
TIpenopyyenn 6poj uacosa mo Temama:

—  IlpojexTho Texnmuka A0kymMeHTaumja: 32 wacosa;

—  Mi3pajna Texuuuke 1oKymenTaiuje: 30 uacosa;
Tlopena y rpyne: oiesberbe ce A y 3 rpyne
Tpy u3pan omepaTHBHHX MIAHOBA NOTPeGHO je AeduHUCcaTH IMHAMMKY paia MMajyhn y Buly 1a je yuerbe, Kao M (JopMHparbe CTaBOBa M BPEAHOCTH, KOHTHHYHPaHH NpoLec
W J1a je pesy.Tar je CBUX aKTHBHOCTH Ha YaCOBHMA PEaM30BaHUX PasMUUTHM METOICKMM NMPUCTYNoM, kopuiuhierem HHpopMaLija U3 PasIHUUTHX H3BOPA, NPE3CHTOBAHUM
Behum Gpoje peanHnx npumepa U y3 akTHBHO yuelnhe yueHuka.
HacraBue canpskaje je HEONXO/HO peaM30BaTH KPO3 MPHUMEPE WITO BUIE CHTYallMja M3 PEAHOT KOHTEKCTa, KopucTehy caBpemene HacTaHe metosie M cpenctsa. TpeGa
HACTOJaTH 3 YMEHMIN GY1Y OCTIOCOBILCHH 3a: CAMOCTATHO pelIaBaibe MPOGEMCKHX CHTYalMja; MpoHatakerse, cHeTeMaTu3oBarse W kopumherse MHopvaunja w3
PasIMUMTHX M3BOPA (HNP. CTPYUHE MTEpaType, MHTEPHETa, Yaconuca, yuGeHuKa, Katanora...); BU3Ye/IHO onakabe, nopehere H ycnoctasbare Besa u3vely pasinuuTHX
canpkaja (HNp. NOBE3UBAIbLE Caapikaja NPEAMETa ca CBAKOAHEBHUM MCKYCTBOM, CajpikajumMa APYTMX MPEIMETa M Ap.); THMCKH Paj; CaMOMNpOLIEHy COTICTBEHOT 3Haiba M
HANPE/OBAhA; NPE3CHTALIM]Y CBOJHX PAloBa M IPYNHHX NMPOjeKaTa M eHKACHY BH3yejHy, BEpOAIHY M MMCaHY KOMYHHKAIMjy y3, Kaja je TO noTpeGHO M oaroapajyhy
apryMeHTarmjy.
Ipunukom peasmsanuje nacraBe nctahn BaXKHOCT MOLITOBAA CTAHAP/a, NPABHJIA W NPOIKCA Y OBOj 00JacTH M yKasaTh Ha Moryhe npoGiieme Koju ce MOy MojaBUTH ycinea
HTIOUITOBAMA WM HENPHIPKaBaMA HCTHX. TTONEILHO je HACTABY PEaN3OBaTH KpO3 BEKOE Y Napy, NpobieMcKe W MPOjeKTHE 3a1aTke Koje Cy NOBE3aHE ca peatHim
KOHTEKCTOM y KOjHMa yYeHHLIH Pajie Ha PasIHuMTHM JIe/I0BUMA 3a1aTKa, HIpajy PasIHuMTe yJIore  JIajy pelierba y 3aBHCHOCTH O/l KOHTEKCTa y KOME Ce Hajiase.

'V remu [1pojekTHO TeXHHUKA IOKYMEHTALH] MOCTENEHO BOMTH yueHHKE KPO3 acreKTe NMPojeKTHO TEXHHUKE 10KyMeHTaluje. CBe acnekTe NpUIIaroiTH Kpo3 pajiHe 3alaTke
TaKo 11a Gy/ly MOKPUBEHH aKTHBHOCTHMA Ha pauyHapy. Iie ro je To Moryhe, yueHHIMa ISMOHCTPHPATH CTBApHE JIENIOBE NPOjEKTHO-TEXHHUKE 0Ky MeHTalwmje. [TpuverHom
pauyHapa npoex6ath Boljerbe eBU/IeHLINja Ha CUMYTMPAHHM CHTYalLHjama.

'V temu M3pana Texunuke 10KyMeHTalMje ca yueHuLuma npohu u3pajty TeXHHUKe JOKyMEHTaluje npema pernopyveHnM caapkajuma. YueHuLMMa NpunpeMuTy oarosapajyhe
pazne 3anatke. Pajnu 3anarak TpeGa na canpiky wra yuenuk Tpeba 1a ypamu, oarosapajyhu Texuuuku uprex Koju Tpeda a HaUpTa M OCTAsIe 3aJaTKe KOjH CY Y CarlaCHOCTH
ca MeXoZMMa Teme.

VueHuk TpeGa 1a NPUMEHOM CO(TBEPCKHX aata KOMIUIETHPA TEXHHUKY I0KYMEHTALMj 1 pema oroBapajyhem paiHoM 3a1aTky, 1a Ty I0KYMEHTaLM]y CHUMH Ha CBOj (hosiep
¥ pauyHapckoM KaGHHETY, W MOKayKe MPEIMETHOM HacTaBHUKY Ha yBHI. TOKOM M3pajie TEXHHUKE IOKyMEHTalHje, @ PBOM WM JIPYTOM MPOjeKTHOM 3a/1aTKy HacTaBHHKY ce
npernopyuyje aa Oy/ie aKTHBHH]H Y yCMepaBakby YUEHHKA y H3Pajii MPOJEKTHO TEXHHUKE I0KyMEHTaLMje Kako GH 01 MoueTKa MpaBHIIHO MPUCTYNAIH H3PAH M OTKIOHHIIN CBE
nejacHohe. 3a uspany Tpeher u oCTaNMX PajHMX 3a1aTaK HACTABHMKY Ce npenopyuyje aa omoryhu Buie ¢10604e W CaMOCTAIHOCTH y Pajly YHYEHHLHMMA W 1a 110 noTpedn
yCMepaBa 1 KOpHIyje yHeHHKa Y 1IpOoLECy H3pajie TeXHHUKe J0KyMeHTallHje.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YYEHUKA
@opMaTHBHO OUEHHBAbE, Kao MOjie nipahierha HaNPeIoBathba yueHHKa, Ce O/IBHja Ha CBAKOM Yacy M cBaka akTHBHOCT je 100pa NpHIIMKa 3a NIPOLIEHy HaNpe/loBakba H 1aBare

nosparie undopmauuje. Tocturnyha yuennka je Moryhe BpeHOBaTH Kpo3: AKTHBHOCTH Ha Hacy (1j. IPOLECY y4erba); HOCTABIbAbE HTAMA W JABAIE OArOBOPA Y CKIIAZY
ca KOHTEKCTOM KOjH ce 00jalubaBa; MO3MTHBHOM OJHOCY MpeMa ONpeMH; U3pajy 3ajaTaka, HCTPOKMBAYKHX MPOjeKaTa H CJI.; MPE3EHTOBalbE CAaPIKaja; TECTOBE MPAKTHUHUX
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BewITHHa, npahiere MOCTHIHYTOCTH HCXO0/1a, oMol JIpyroBHMa 13 oJle/betba Y LIMIbY CaBliaJiaBatba rpajuBa 1 cJi. Yuenuke Tpeda ocrocobbaBaTi 1 OXpadpHBaTH J1a NPoUEbYjy
CONCTBENH HANPEAAK y OCTBApHBAlby HCXOJ1A, KAO M HAMPEIaK APYTHX YueHHKa, Y3 oaroBapajyhy aprymeHTauujy.

Ha kpajy cBakor uaca Wi aKTHBHOCTH HaNPaBUTH KPATKy aHAM3y JI0CA/IAIILEr Pajia, 00aBE3HO MOXBATMTH yUEHHKA 32 OHO WITO je NOCTMra0 M OGPa3IoNKHUTH LITa MOKE U
Tpeba /ia nonpaeu W/uK ypaau. 110TpeGHO je OCMHCIMTH BHLIE THTIOBA PA3IMUMTHX aKTHBHOCTH Ca MPOYKTHMA Pa3/MYMTOr HUBOA CIOKEHOCTH M YTBPIMTH OUCKHBAHE
HCXOJIe, a MPeMa FhHMa i KPHTEPHjyMe BPE/IHOBakhA.

OueuBarbe yueHHka ce ofsHja y ckiajy ca IpaBuIHHKOM 0 onewuBamby. [10TpeGHO je, Ha NIOUETKY LIKOJICKE FO/IMHE, YTBPMTH KpHTEPHjyMe 3a olekbHBatbe (Y CKiay ca
TIpaBHIHMKOM O OLIEHHBalbY ), PBEHCTBEHO 32 CYMATHBHO OLEHHBAILE H Ca HHMA YIIO3HATH YHCHHKE.

CyMATHBIO OHEIHBAILE Ce MOKE H3BPUIMTH HA OCHOBY MOJATAKA MPHKYTULEHHX (JOPMATHBHUM OLCHMBaIbeM, pe3y/TaTa/pellieha NPOBAEMCKOT WM MPOjeKTHOT 3a/1aTka,
YCMEHHX MPOBEPA 3Hak:a, KOHTPOTHUX 1 IoMahkX 3a1aTaKa, TECTOBA 3Hakba 1 cll. Hauun yTBphHBarba CyMaTHBHE OLICHE YCKIAIUTH Ca HHAHBHIYAJTHHM 0COOHHAMA yUeHHKA.
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1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOT PAJIA - OBJIMLIU U TPAJAILE

TIPAKTUYHA HACTABA

HACTABA
PA3PE, YKYITHO
A Teopujcka HacTaBa BesxGe TpakTiyHa HacTaBa Hacraga y 6ioky
1 148 148
il 148 148
2.UUJbEBH ITIPEAMETA

Ocnocobmasarse yuenika 3a:

~ OpraHM3OBaibe pajay CKIaly ca Mepama 3alliTHTe 31paBiba i Ge30enHoCTH Ha paty

- kopuwlhere anata, MepHuM ypehajuma u HHCTPYMEHTHMA M HHXOBOM NPHMEHOM NpH H3Bolerby patoa
- u3pohjerbe paioBa Ha M3paK €NEKTPHUHKX MHCTaNaLKja

- u3BoljerLe PAIOBa Y ETEKTPOMOTOPHHM MOTOHHMA

~  pa3sBujaibe OArOBOPHOCTH MPEMa POKOBHMA H KBAIHTETY H3BEJICHHX PajloBa

3. HA3UB U TPAJAIE MOJYJIA

Paspen: npBH
Tpajare Moaysia
(4acoBu)
TMpakTHyHa HACTaBa Y MALUIMHCTBY 37
TTpakTHYHa HACTaBa Y EEKTPOTEXHULIL 111
YKYITHO: 148
Pazpen: ApYrH
Tpajare Mozyna
(4acoBu)
Enekrpuune HHcTanauuje 100
M3pajia esieKTpHUHe HHCTAIALM]E eIEKTPOMOTOPHON NIOroHa 48

YKYIIHO:

148
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4.MOJYJIA, UCXOIH, IPENIOPYYEHH CAJIP’KAJUA K/bYUHU IIOJMOBH CAZIPKAJA

Paspex: npsn

‘Tpajame voya: 37 uacosa

MOAYJI

HCXOAU MOAYJIA
Ilo 3aBpueTKy MOyNia yuenuk he GutH y cramy ma:

TNPEIIOPYYEHHM CAZIPZKAJA MOAYJIA/KJbYYHH
MOJMOBHU CAJIPAKAJA

TIpakTH4HA HACTABA Y
MAIIHHCTBY

NpUMerbYje 3aTHTHE Mepe O/l MEXaHHUKHX NI0BPE/Ia;
MpHMerbyje 3alTHTHE Mepe O/ Tokapa;
KOPHCTH 3aLUTHTHY ONpeMy

YYBAIBE 3/IPABJbA U MEPE 3ALLTUTE HA PAJTY.

o [lpaBuanuk 3awTHTE Ha pajy.
* Mepe 3amTuTe 071 nokKapa.
« 3awrutha onpeva.

R

KopucTH ypehaje 3a oGpajy matepujaa;
KOPHCTH anat 3a obenekapare;

KOPHCTH MEPHH asiar;

KOPHCTH pYUHH aiar;

onpxasa ypehjaje u anar;

MpHMetbYje Mepe 3allITHTe Ha pajty.

IPUMEHA W OJIPKABABE PAJIMOHUYKOI AJIATA

o Panuonnuky anar.

o Asiar 3a Mepetbe (MeTap, 1IeCTapH, yHHBEP3aIHO NOMHYHO
MEpHIIO, MHKpOMeETap, yGHHOMEP).

o Tlpuvena u oapxasane anata (kiewrra, ojHjaun, Gypruje,
Gymmne, cTere, TecTepe, Typrkje, uekuhi, KbyuesH, HTA,).

« Xurujena paga.
* Mepe 3awrute Ha pany

TpenosHa MeTane M Jierype;

KOPHMCTH CTaH/ap/ie W Katajiore npon3Boa (iuMoBa, npoduia,

KA, JIesKajeBa).

KAPAKTEPUCTHUKE MATEPHUIAJIA

« Texnmuke KapakTepucTuKe Matepjana (rsowhe, uenk, Gaxap,
atyMunHjyM, GPOH3a, MECHHT).

o [lomynpou3soau u NPOU3BOAM KOjH CE KOPHCTE. Y MALIMHCTBY
(1104, IMMOBH, TpaKe, JKHILC, NPOGHAN, LICBH, TeKajCBH).

o oo e

KOPHCTH TEXHHUKO TEXHOJIOUIKO YIyTCTBO;
obenexu npeameT paaa;

H3BE/IC MallIMHCKE onepauuje;

KOPUCTH OCHOBHE MAalLIMHCKE eJIeMeHTe.

OPIAHU30BABE PAJIA U PALIMOHAJIHO KOPULLIREE
EHEPTMJE U MATEPUJAJIA, UBBOBEE MAIIMHCKUX U
PYYHUX OINEPALIMIA.

Yurare TeXHHYKO TEXHOJIOLIKE JOKYMEHTaLuje.
OGenerxaare MaTepHjasa.

TeXHOIOUIKH NOCTYNaK NPH 0Gpaan MaTepujaa: ceuereM,
TyprniujameM, GyIIebeM, CaBHjaeM.

OCHOBHM MAlIIMHCKH €IEMEHTH (HABOjH, HABPTKE, MOJUIOLIKE).

.
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Tpajawe moayna: 111 uacosa

MOAYJI

HCXOI MOIYJIA
Io 3aBpuueTky Moaysia yueHuk fhie GuTH y cramy aa:

MPENOPYYEHU CAAPKAJA MOIYJIA/KJbYYHH
TOJMOBH CAIPKAJA

TpakTnuna nacrasa y
€JIeKTPOTEXHHIH

NpUMEbYje 3alITUTHE MEPE O/L LITETHOT yTHIIAja eIeKTPHUHE
crpyje:

KOPHCTH 3aLUTHTHY ONIPEMY:

npy»u npey nomoh nospeljeHom o yapa eieKTpuuHe cTpyje.

YYBAME 3JIPABJbA U MEPE 3AILITUTE HA PAJTY

o VTHL@j eleKTpHUHE CTPYje Ha HoBeKa.
« Mepe 3awrute Ha pazy.
o Tlpyxame npse nomohu.

MelTyje CHMGOTIE Y TEXHHIKO TEXHOOMIKO] 0Ky MEHTAIM]H:
onabepe noTpeGHe eeMeHTe Ha OCHOBY CHMGOMA;
yupra cumGosie Y IOKyMEHTALH]y.

YHUTAILE ITPOJEKATA U LLIEMA

o CumBOH M 03HAKE Y EICKTPOTEXHHULU.

onaGepe W KOPHCTH anar;
oJpiKaBa anar.

KOPHUILREIE AJIATA M OJIPXKABAIE AJIATA.

o AnaTH KOjH CE KOPHCTE Y EIEKTPOTEXHHIIH.
o Onpxasarbe anara.

HaBeJle eJIeKTPOTEeXHHYKe MaTepHjae;
oMHCyje MeXaHHKe 1 eTeKTPHUHE KapaKTEpHCTHKE MaTepHjana;
KOPHCTH CTaH/lap/ie M KaTajiore NpoH3BoJa.

EJIEKTPOTEXHWUYKHU MATEPWJAJTIU

« TIposoanuum (Gakap, anymunmjyM, cpebpo, 31aT0), 0coGHHE 1
npuMeHa.

o TlonynpoBoaHHLM (repMaHHjyM, CHIIHLIM]jyM), OCOOHHE 1 NPHMEHa.

o M30/1auMOHH MaTepHjalk M IMENEKTPHLM (TIEPTHHAKC, KIIMPHT,
ryma, NpelinaH, JIMCKyH, CTaK/I0, KepaMHKa, MopLy.aH), 0coGuHe 1
npumeHa.

o Marnernu MatepHjaim (MeKH M TBPAM MarHeTHIH: (epuTH,
IHUKO, MArHETHLM Ha Ga3H PeTKHX 3eMasba), 0COGHHE H NPHMEHa.

« TIpou3BOaM KOjH CE KOPHCTE Y €IeKTPOTEXHHLIM (KHLE, KIeMe,
HM30/1aLMOHE Tpake, GY/KMPH, H30MalHje, CTallHH MarHeTH).

HMEHYj€ eJIEKTPOCHEPIeTCKe, €/IeKTPOHHCTANIALMOHE,
Te/IeKOMYHHKALOHE H ONTHuKe Kabnose:

OTBOPH MPOBO/IHHK MPABHIIHO CKMHE MIALIT W W30JaLHjy
NPOBOAHMKA;

HaCTABH (IIOBESKE) M H30AYje HACTABAK;

HANPaBH OKLE y 3aBUCHOCTH OJ1 3aBPTH:A;

nocrassba kaba naryuuie u dacrone:

CKHMHE M30/1aLIH]Y. HACTABH M M30JTYje TMHAMO JKHLIE

HWHCTAJIALIMOHH IMPOBOJIHULIK U KABJIOBH

Enexrpoeneprercky kabaoBu.
EJIeKTpOHHCTANALHOHH NPOBOHULIA.
TesleKoMyHHKALMOHH MPOBOHHLIA .
OnTuukH KaGIoBH.

Jlunamo xuue

noBesie nomohy MPOBOHHKA OCHOBHH
€JIeKTPOMHCTANIALMOHH TIPHGOP:
HoBeske nomohy MPOBOHMKA TeIeKOMYHHKALHOHH TPHGOP.

EJIEKTPOUHCTAJIALIMOHU [TPUBOP

o EfeKTpOHHCTATALMONH IPHGOp (OCHTYPAUM, CIIONIKE, yTHUHHLE,
cujanuna
o rpia).
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o TenekomyHnKkaunonu npuGop (persiere, TesedoHcka
NPUKIbYUHHLA, TeNeOHCKH yTHKAY).

KOPHCTH QHAJIOTHE M JIATHTAIHE MEPHE HHCTPYMEHTE;

MOJIECH HHCTPYMEHT (jeIHOCMEpHa, HaU3MEHHYHA CTpyja), ofabepe
MEPHO Mozpyyje;

O/Ipe/iM KOHCTAHTY aHAJIOTHOT HHCTPY MEHTa;

M3MEPH OCHOBHE €/IeKTPHUHE BEJHYHMHE: HATIOH, CTPYjy. ONop U
KanaLUTHBHOCT.

PAJI CA MEPHUM UHCTPYMEHTUMA

o YHMBEP3aIHH MTHTATHH HHCTPYMEHT.
o YHHUBEP3aJHH aHAJIOTHH HHCTPYMEHT.

PasIHKyje CHCTEME HaU3MEHHUHE U JEAHOCMEPHE CTpYje
MPHKJBYUH MOTPOLLIAYE HA H3BOPE EIEKTPUYHE EHEPrHje

U3BOPH EJIEKTPUYHE EHEPTUIE

« M3BopH jensocMepHe CTpyje (raiBaHCKH elIeMEHTH, HCTIPaBIbauH,
akymysaToph).
o W3Bopu Han3meHHuHe cTpyje (Tpodhastu 1 MOHOGDA3HHK CHCTEM).

onaGepe onpemy u MaTepHjai;
HM3BEJIC PHNIPEMY 32 IEMIbCHbE;
M3BPLIH JIeMIbEH-E.

JIEMJBEE

o Cnajaibe NPOBOIHMKA NIEMIbEHEM:
o JleMbelbe Ha WTAMIAHO] IUI0YH.

ontaGepe Ha OCHOBY O3HAKE OTMOPHHK,
MCTIHTA HCTIPABHOCT €/leMeHaTa;
3aMeHH M YTPaIH NlacHBHE elleMenTe y oarosapajylie crpyjHo koo

KOH/IC3aTOP M KasleM;

[TACUBHE KOMITOHETE

o OrnopHuuy (HauMH M3paje, BPCTa, OGesIerKaBatbe, HCIHTHBAbE,
npuMeHa).

» Kounesatopu (Hauun uspaje, BpeTa, oGesekaBatbe, HCIMTHBAkE,
TpUMeHa).

o Kanemosu n tpanchopmatopu (BpeTe, H3paaa, HCIUTHBAE,
npuvena).
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Paspen: apyru

Tpajawe moayna: 111 uacosa

Hanory

« Knacwdukyje nicranaumone nposoike

« M3epum u36op npoonnmka npema ontepeherby 1 ycoBuma
npumete

« HsaGepe 3awrntHe ypehaje npema jeHONONHO] weMH

* MoHTHpa efleMenTe eeKTPUUHUX HHCTANALM]a

o [loBexe eneMeHTe eEKTPUUHHX HHCTANALH]A

MOIYJ HCXOAU MOYJIA MNPENOPYYEHH CAJIPKAJA MOAYJIA/KJbYYHH
Io 3aBpuueTky Moaysia yueHuk fhie GuTH y cramy aa: TIOJMOBH CAJIPIKAJA
« KOpHCTH 3allTHTHA CPE/ICTBA, NIPHMEHbYje Mepe 3awiThTe W npyskH | SALLITUTA HA PAJTY 3A TIOCJIOBE
npsy nomoh nospeheHom EJIEKTPOUHCTAJIATEPCKHUX PAJTOBA
o Cpesctsa ¥ onpema 3a JIMUHY 3alITHTY Ha paay
o Mepe 3awiTute oz cTpyjHOr yapa.
o Texnuuke Mepe CHIYPHOCTH Pajiv 3aIITHTE XKHBOTA U 3/1PaBJba Ha
paay
o Tlocieanue eeKTPHUHOT yaapa - NPoJIacka eeKTPHUHE CTpyje
KPO3 JbY/ICKO Teso.
o TlocTynuy npuaMKOM yzapa - nposiacka eleKTpHUUHe CTpyje Kpo3
JbYJICKO TEJO — MpYyKakhe npee nomohu
« TIpunpemu i kopucTH onrosapajyhw anar npewa onepauwju kyjy | YIIO3HABAILE AJIATA M HHCTPYMEHATA 3A H3BOBEILE
Tpeba 1a u3Beae EJIEKTPUYHUX UHCTAJIALIMJA
« VI3MepH OCHOBHE eeKTPHUHE BETHUHHE
« Onpkasa anar o AT KOjH KOPHCTE eIeKTpOHHCTATIATEPH
o YHHUBEP3aJHH MEPHH HHCTPYMEHT
o Onpxasarbe anara
Eaexrpuune « Hnentndukyje Marepujan u onpemy (OCHIypaum, NpHKIbYYHH EJIEMEHTH EJIEKTPUUHHUX HHCTAJIALIMJA
HHCTAAUKjE ypehaju, ckiionke, cujasuuHa rpia....), IpemMa npojeKTy MK PaaHOM

o V03HaBaIbe e1eKTPOUHCTATALMOHOT MATEpH]aa u NPHGOPa:
MPOBOIHHLIH M KaG/IOBH, OCHTYPaUH, CKJIOMNKE, MPHK/bYUHHLIE,
YTHKauH, PAsBOZIHC H MOHTAXKHE KyTHjC, CHiaHUHA rpAa,
MHCTANAUMOHE LIEBH H NPHGOP

o Os3HauaBatbe U30J10BAHHX NPOBOJIHHKA U KabJioBa.

» M360p M30/10BaHMX NPOBOIHHKA HA OCHOBY J103BOJLEHOT CTPYjHOT
ontepehera 1 yc/ioBa rosarama, a nomohy Tabena.

o awrutin ypehaju: ocurypaun, saurrurin ypehaj audepenumjanue
crpyje (3Y/IC) 1 oaBoiHMIM NpeHanoHa

» M360p ocurypaua u Ipyrux enemeHara

o Caeruibke (BPCTE CBETJIOCHHX H3BOP M CHjAJIMYHKX IpJia)

« MonHTaKa 1 MOBE3HBaIbE €leMEHATa e/IEKTPHIHMX HCTATALMA

o [lpunpemu noTpeGan MaTepuja, onpemy  anar 3a uspaay
€JIeKTPHUHE HHCTAllALM]E HA OCHOBY TEXHHUKE JI0KYMEHTaluje

« Yupra usmene (ocTynara) npu u3soherby paaosa y oaHocy Ha
npojexar.

LIEME V EJIEKTPUYHUM HUHCTAJIALIMJAMA

« Osmaxe 1 rpaukH cHMGoH
« Llleme y eleKTPHUIHM HICTATALIaMA - JeAHONOTNE H pasBHjere
meme
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Hasus npeamera: OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPMBAIE OBPA30BHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

PA3PEJL: Teopujcka HacTaa Besxbe TlpakTHYHa HacTaBa Hacraga y 610Ky VKynHo
I 111 37 0 0 148
11 70 0 0 0 70

2. HIMJbEBU YUEIA:

- Vno3HaBaE ca OCHOBHHM NOJMOBHMA H3 001aCTH ©CKTPOCTATHKE;

VnosHaBarbe ca OCHOBHHM 110jMOBHMA W3 00JIACTH jeIHOCMEPHHX CTpYja;
VnosHasare ca OCHOBHHM TOJMOBHMA M3 06/1aCTH eIeKTPOMArHETH3Ma;
Vi103HABAIbE Ca OCHOBHHM NI0JMOBMMA W3 OG/IACTH HAM3MEHUUHMX CTpYja

- Vno3HaBame ca OCHOBHHM MOJMOBHMA BE3aHHM 32 TpaHc(opmatope 1 Tpodashe crcreme

- OcriocobbaBatbe yueHHKa 3a MPaKTHYHY MPOBEPy 110jaBa 1 3aKOHa Y 00/IaCTH eJIeKTPOTEXHHKE

- Ocrioco6sbaBarbe yueHHKa 3a KOpHihere OCHOBHHX MEPHHX HHCTPYMEHATA 33 MEPEHbe CICKTPHUHMX BEJTHUHHA
- Pa3Bujarbe CocOGHOCTH 3a NPUMEHY 3Haka Y OCTATMM CTPYUYHHM MpeMETHMA
- OCr0co6/aBake yuCHHKA Ha NPAKTHHHY PHMCHY YCBOJCHHX 3HaMma

- PazBujarbe CUCTEMaTHUHOCTH, YPEAHOCTH U NPELM3HOCTH Y pajty

- PasBHjarbe TOTHUKOT MULLbEHA H 3aKIby YHBAILA

- OcamocrasbuBaibe yueHuka y paay v ynyhusame Ha kopuiuherse cTpyune Juteparype

- Ynyhusaie yuennka y Metoz1010ruy peliasarsa npodaema H3 eIeKTpoTeXHHKe

3. TEME, HCXO/JH, MPENIOPYYEHH! CAJAPKAJA U KJbYYHHU IIOJMOBH CAZIPKAJA

Pazpen: npsu

Toauimy poun yacora: Teopuja: 111 yacosa; BexGe: 37 wacoBa

o IPAGUUKH NPHKAKE BEKTOP N10Jb3 Y HEKO] TAUKH 110752 Y3
objaumberse;
« KopHCTH KyJIOHOB 3aK0H 3a H3pauyHaBarse CHie u3mehy aBa

HaeNeKTPHCaHa Tesia

TEMA HCXO0Hn NPENOPYYEHHU CAIPI)KAJH / K/JbYYHHU MOJMOBH
Io 3aBpuieTky Teme yuenuk he Gutu y cramy na: CAAPKAJA
o ynoTpe6:bara jeaunHLLe; TEOPHIA
o JeQUHHLIE OCHOBHA 1 CICKTPHHA CBOJCTBA MaTepHic, kao |  Tlojam jenkmia. MehyHapoah cueTem jeamnuia;
I0jaM eNEKTPUIIHTETa; o Crpykrypa MaTepuje. OCHOBHH MOJMOBH O €ICKTPULITETY H
o 00jacHH KOIMUHHY EIEKTPHLIUTETA, HACIEKTPHCAHO TeJlO, €JIEKTPUYHIM CBOJCTBMMA MaTepHje;
Eaexrpocrarnka HauMH JIeI0Bakba U jeuHHMLIE; o TIpoBOAHKLM, MOJTYPOBOHHLIA H H30JIATOPH;

o Tlojam naenektpucanor Tena. Konuuuna enexrpuumrera, aedunnumja u
Jjenunuue;

« Tlojam ezekTpHuHOr n0sba. [padHuKO MPHKAZHBAILE CACKTPHUHO N10/b3.
XOMOreHO e1eKTpHUHO Nosbe. BeKTOp enleKTpHuHOr nosba. Custe y
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o UnTare eNEKTPUUHHX 1leMa (OCBETIbEHbE, NPHKIbYUHHILE,
TEPMHYKH NPHJEMHHLIA)

o Caapskaj npojexTa, 3Hauaj MojeAMHUX 1€JI0BA M HAUHH UHTakA
npojeKTa.

« H3Besie cTpyjHe KpyroBe Ha OCHOBY LemMe
O OCBET/bEHbA CA CBUM THIIOBHMA MHCTANALMOHHMX CKIIOTIKH,
(oTO, UMITYJICHUM U CTENIEHHIIHHM pesieoM (CTeneHHIIHH
ayTomar)
O MPHKIbYYHHLA U MPHjEMHUKA Ca IUPEKTHHM MPHKIbYUKOM
O ca KynaTHICKUM HHMKATOPOM
« Tlpovalie KBap Ha eNEKTPHYHO] HHCTANALM]H Ha OCHOBY LIEME
o OTKIOHH KBap Ha eJIeKTPHUHO] HHCTAIALM]H HA OCHOBY LUEMe

HU3PAJIA MOHO®A3BHE U TPO®A3HE MHCTAJIALIMJE HA
MAKETH

o CTpyjHu KPYroBH OCBET/beHa Ca CBUM THIOBHMA MHCTANALIMOHHX
CKIIONKH

o CTpyjHM KpyrOBM OCBET/bCHA Ca (hOTO perieom

o CIpYjHH KpYTOBH OCBETIbeHba Ca HMIIYJICHHM GHCTAGHIHHM pesicom

o CTpyjHH KPYroBH OCBET/beHa Ca CTENEHUIIHUM ay TOMATOM
(CTENEHHUILHAM pesieoM)

o VrosHaBaibe pasHHX M3BOPA CBETJIOCTH, MPE/CIOjHE CrpaBe,
eMHpakbe apMaTypa

o M3pana uncranaumje npuksbyunnua (MoHodaske u Tpodaszue) u
NIPH]EMHHUKa Ca UPEKTHHM NIPHKIbYHKOM

» MonTaska H NOBe3HBakbE KYNaTHICKOr HHAMKATOpa

o CesleKTHBHO NPOHANAKEHE KBAPOBA Y CACKTPUYHHM
MHCTanauujama.

Bpuuu wemupaibe pasoaHnx Tabiiu crana

Bpuuu MoHTaKy pa3BoaHUX Tabau cTaHa

Bpiun nopesuBare pa3soaHuX Tabiu cTaHa

ViecTByje y HCMTHBaRY 1 KOHTPOAHOM MyIIITatby pasBojHe Tabe
110/1 HATOH

« Boau eBnaeHUMjy O H3BEICHHM PAZlOBUMa H YTPOLIKY MaTepujasia
TOMyHbaBatbeM PaHor Hajlora

oo

IEMHPAILE, MOHTAJKA W TIOBE3UBAILE PA3BOJIHE
TABJIE (PT)

« Unrame jennononne weve PT

o Ocurypaum, 3awTuthu ypehaj audepenumjaine ctpyje, onsoaHuLm
npeHanoHa, caGMpHHLLE 3a HEYTPAJIHK M 3ALUTHTHH BOJ, CHTHaJIHe
cHjanuLe.

« H360p ocurypaya u ocrane onpeme.

o MoHTaka M NOBE3HBAKLE E/IEMEHATA MPEMA jeTHOTIONHO] LIEeMH.

o CrpyjHa kona u pacrniopehuearbe onrepehera o dasama,

o HcnurnBame Ge3 HANOHA M KOHTPOIHO MYWITAH M0/l HATIOH.





image244.png
Tpajare moayna: 48 uacosa
MOIYJI

HCXOAA MOJYJIA TPEIIOPYYEHH CAJIPKAJU MOAYJIA/KJbYYHH
Io 3aspuietky Mojysia yuenuk he Gutu y cramwy aa: TMOJMOBH CAJIPKAJA
« TIOBEIKE CICKTPHUHY ONPEMy TIPEMa NPHIIOKEHO] LEMH EJIEKTPUUHU [IOTOH TPO®A3HOT ACHHXPOHOI MOTOPA
* HCTIMTA HCTIPABHOCT C/IGKTPHUHUX Be3a
© W3BPLIH NIOKPETAHhE H 32yCTABIbAE EICKTPOMOTOPA o eJIEKTPHYHA WeMa AMPEKTHOT NOKPeTatba TPO(ATHOT aCHHXPOHOT
o Hanuie cneurduKaLmjy yTpoLeHOr MaTepHjaia u onpeme Motopa nomohy rpeGeHacTe CKJIONKe H KOHTAaKTOpa
e eJIEKTPHUHA LIeMa IMPEKTHOT NOKpeTaiba oMoy cTapt, crorn
Tactepa
e« eIEKTPHYHA LIEMa IHPEKTHOT MOKPETakha, IPOMEHE cMepa
oOpraba M 3ycTaBbama TpodasHOr acuHXpoHOT MoTopa nomohy
rpeGeHacte ckiIonke
e eEKTPHYHA LeMa AMPEKTHOT NOKPEeTalba, IPOMEHE cMepa obpTarba
1 3ycTaBibarba TpohasHOr aCHHXPOHOT MoTOpa nomohy Tactepa
o EJIEKTPUYHA IlIeMa MOKPeTarba TPO(Pa3HOT ACHXPOHOT MOTOPA
Hspana esekTpuune rpeGeHCTOM CKIONKOM-Npebatiauem 3Be31a-Tpoyrao
HHCTANANHje e EJIEKTPHYHA LIeMA NOKPEeTara TPOpasHOr ACHHXPOHOT MOTOPa
€JIEKTPOMOTOPHOT CHCTEMOM NpeBe3nBarba HAMOTaja 3Be3/1a-Tpoyrao nomohy racrepa
Horona o eNIeKTPHUHA LIeMa MOKPETaIba TPOa3HOr aCHHXPOHOT MOTOPa
CHCTEMOM NPEBE3uBarba HaMOTaja 3Be3/1a-Tpoyrao nomohy Tacrepa
¥ BPEMEHCKOT pesieja

« T0BeKE CACKTPHUIY OMpeMy NPEMa NPHAOKEHO] LIeMH EJIEKTPMUHH 10T OH JETHO®A3HOT ACHHXPOHOT
o HCMIUTA HCNPABHOCT CCKTPHUHHX Be3a MOTOPA

 M3BDIIN MOKPETANE U 3aYCTABLAME CICKTPOMOTOPA

o HanUIE CrIUMpHKALI]Y YTPOLICHOT MATCpHjala U ONIpeMe o CJIEKTPHUHA LI MPEKTHOT MOKPETalba Je1HOGAHOr aCHHXPOHOT

Motopa nomohy rpeGeHacte CKIONKe U KOHTaKTOpa

e eJIEKTPHYHA LeMa AMPEKTHOT NOKPeTalba jeHo(asHOr acHHXpPOHOT
MoTopa nomoly cTap, cTon TacTepa U KOHTaKTOpa

e CJIEKTPHYHA LIEMA MIOKPETaba je/IHO(A3HOT ACHHXPOHOT MOTOpa ca
CTapT, CTOI TACTEPOM, CTAPTHHM KOH/ICH3aTOPOM H BPEMEHCKHM
peejom

5. YIIYTCTBO 3A JUAAKTHYKO-METOIUYKO OCTBAPUBAILE ITPOI'PAMA

Ha nouetky cBake TeMe yueHHMKE YMO3HATH Ca LIM/LEBHMA W HCXOIMMA HACTABE, OJHOCHO yuekba, IIAHOM Pajla, HAYHHOM MOHALIAA HA YACOBUMA Y KaOMHETY NMpakTHuHe
HaCTaBe y CMHCTy MpUMEHE Mepa 3alirTHTe Ha pany. [[pHIMKOM oCTBapHBatba canpikaja porpama Tpeba KOPHCTHTH yCBOjeHa 3HaIba H3 mpeaveTa OCHOBE elleKTPOTEXHHKE,
OcHoBe MpaKTHUHKX BewTHH, EJCKTPHUHA Mepeiba W eACKTpOHHKA, EnekTpuunie unctanauuje, EnekTpuune vawmse u noroun. Yuenuke akohe TpeSa ynosuatu u ca
KPHUTEPHjyMOM M HAUMHOM OLICHHBaba. Ha noueTky HacTaBe ypaauTH NpoBepy HMBOA 3Hakba M BEUITHHA YUCHHKA, KOja Tpeba 11a Moc/y)ke Kao OPHjeHTHP 3a OpraHu3alujy u
€BEHTYaJIHY MHMBH/ya/H3allM]y HacTaBe.
O6amun nacrase:

e [IlpakruyHa HacTaBa
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Mecro peannsanuje:

e TlpakruuHa HacTaBa ce peamsyje y KON (Y KaGHHETY NpaKTHYHE HACTaBe)
Monena na rpyne:

e Onesmbere ce JIeNn Ha 2 rpyne y NpBOM W ApYroM paspey

TIpu U3pajy ONEepaTHBHKX MJIAHOBA NOTPEGHO je AeuHKCaTH IMHAMMKY paja uMmajylin y BUy Ja je yuere, Kao i (JOpMHpatbe CTaBOBA M BPEAHOCTH, KOHTHHYMPaHH
NPOLIEC M J1a je Pe3yJITaT CBUX aKTHBHOCTH HA YaCOBMMA PEAI30BaHHX Pas/MUHUTHM METOACKHM MPUCTYNOM, Kopuiifierem HHpOpMaLHja U3 PA3IHYMTHX H3BOPA U Y3 AKTHBHO
yuemhe yuenuka. [IPUTHKOM MiaHMpatba MOTPEOHO je YCKAAINTH AMHAMMKY paja ca NMpeAMETHMA Koju TeopHjcku obpallyjy McTe/cpoe Teme a Takohe 1 mpHMKOM
OpraHM3alMje BOAMTH PauyHa O KanaluTeTHMa WKoJC.

TpakTiune canpikaje yekanuTH ca ussoherbem Teopujcke HacTage Koja HX NpaTH (ToBe3ana je ca wima). [Ipse paiHe aHe Tpeba NOCBETHTH YNO3HABalbY YueHHKA

ca ycnoBuMa paja. Tpeba W3BPIIMTH 1 NPOLIEHY HHXOBHX MPAKTHYHHX BEWITHHA. YTIO3HATH HX Ca 3aIUTHTOM Ha pajly M YKa3aTH Ha 3Hauaj NPUIPKaBatba NPaBHIIA BE3AHNX 32
a1, pea M AMCUMIIMHY. Y IOUETKY NOCBETHTH N0CeGHY naxkiby kopHiuhiersy anarta (py4HOr H MALIMHCKOT), T YKa3aTH Ha MOC/E/MLUE HECTPY YHOT PyKOBaka anaTom (360r
eBEHTyaJIHOr pu3KKka o nospehuBara). Mcrahu 3nauaj ypeanoct pagHor mecra. JIeMOHCTpHpaTH OCTaB/barbe ajiata, puOopa, MaTepHjaii W HHCTPyMeHTa Ha oapeleHo
mecTo. MHcHeTHpaTH Ha o/pkaBaiby anata M iheroom umiifiersy no 3aBpiuetky paaosa. Hapejene akTHBHOCTH U CBe JIpyre IeDHHHCATH NOCTABIbakeM LHIba H Peaiu3aliijoMm
Pa/IHKX 33/1aTaKa H PEIOBHO YNIO3HABATH yUCHHKE Ca HHMA.
HeomnXo/Ho je CTasHO HaralIaBaTH yUeHHUMMA 12 je 32 euKacaH pan BaXHO NpaBwiHO W eduKacho kopuuherbe atata, NpHGOpa, MATEpHjaa, HHCTPYMEHaTa, NpojekaTa,
JMjarpama, wema 1 CIMUHO. YBEK NPHIMKOM NpBOr KopHuihersa anata, npuGopa, HHCTpYMeHaTa, NPOjeKaTa, LeMa, ... H3BPUIHTH HEONXOHa IeMOHCTpHparba. [TpH kopuuhery
YHHBEP3IHOT HHCTPYMEHTA YUEHHKY 0GjaCHHTH 3Hauaj Meperba Tako Ja CBH €JIEMEHTH, TOYeB Ol HajjeAHOCTaBHUEr CTPYJHOr KOJla 11a 10 CIIOKEHHX, MOpajy OAroBapatH
CBOjOj HAMEHH T10 CHA3H, CTPYjH, HANIOHY, CTENEHY 3aLITHTE.

Tpy 06paay NojeiMHUX HACTABHMX je/IMHHMIIA KOPUCTHTH MYJITHME/IMjaHE MPE3eHTaLMje, CUMYalMje pajia NojeIMHUX eNeMeHara, MaHoe, ClIMKe, LIPTeKe, alu ce
OCIIOHMTH Ha CTBapHE efleMeHTe M npumepe u3Bohera pasauuuTux unctanaumja. [ne roa je moryhe, pesynrare mepersa NpeiBUACTH, MOTBPAMTH H PAuyHCKHM MyTeM,
oBpauTh 1 KomenTapHcaty. [Ipe MoueTKa pata win BeKGaIba YIIO3HATH yueHHKE Ca CPEACTBAMA 1 aaTima Koji he GuTH KopuuihieHa W CTABHTH Haracak Ha noTpeGHe Mepe
Ge3benHocTH y UMb cripedaBarba nospeluBama n omrehersa ypehaja/onpeme/marepujana. Caapikaje He pealH3oBaTH CTPOrO Y jeIHOM LIMKJIYCY, HETO BHILE MyTa Kpo3
pasMuMTE TEMATCKE LIGJMHE M Cajpikaja OBOT MOJIY/Ia M y IPYTHM MOJIYJIHMa, a CBE NPEMa KOHKPETHHM 3a/1aluMa.

Kasia ce npakTH4HH 00/IHIH HACTABE H3BO/IE Y UIKOJIH, METO/Ie Yuera, Mory o0yXBaTaTh H3Mely OCTAJIOr: yueke I0CMATPaeM, ONOHAIIAKEM/ HMHTHPAEM H BEKGabEM,
yueme Kpo3 noBpatHy MH(OPMALIMjy HACTABHHKA, YUeHE KPO3 PElllaBare PealHuX MpobieMa, yuewe Kpo3 HEMOCPE/IHM pajl ca MaTepHjalioM M KIHjeHTHMA, yBekGaBare
kopuihetba anara, ypehaja u onpeme, yuere Kpos H3pajly HaLPTa M CKHLLA, YUEHE Y BUPTYETHOM OKPYIKEHY, YUeHe KPOo3 CHMYIALHje U HrPakbe YIIOra U CIIMUHO.

Che 3a1aTKe, PajoBe U CazpiKaje MOCTABUTH IPEO Ha OCHOBHOM HMBOY, AUIM H3BPILMTH LUITO BULLE NOHAB/baba yBoerbeM BApUALIMja Ha MCTE A KACHH]E MX YCIOKILABATH.
Tpe/UosKeHe aKTHBHOCTH OPraHH3yje  H3BOZIH CTPYHHO JIHLIE H HACTABHHK NAKTHYHE HACTaBe M NpHAaroljaBa MX PacriofoKHBO] ONpeMH i TekyhuM NOCTOBHMA Tako fa
nponalje Haj6obH HAUMH peanu3alMje MPaKTHUHE HAaCTaBe. AKTHBHOCTH OCMMCIIMTH Tako ja nosehaBajy MOTHBauMjy 3a npakTHuaH paj v yuewe. OGuiasak U KOHTPOJy
W3BONCH aKTHBHOCTH BPILIM HACTABHHK NPAKTHUHE HACTABE.

TIpenopyke 3a peaqn3anujy HACTABHHX caapKaja

psu paspex

Monya: TIpAKTHYHA HACTABA Y MAMIAHCTBY

YYBAIBE 3/IPABJbA U MEPE 3ALLTHUTE HA PAJTY

KopHcTHTH 3aKOH H IPABHITHHKE 3aLUTHTE Ha pajty. KOpHCTHTH NPaBUIIHUK O NPOTHBIOKAPHO] 3aIITHTH. JIleMOHCTPUPATH yNoTpeGy 3aTHTHE OnpeMe.

TpenopyteHo Bpeme 3a peasinsaliijy OBHX canpikaja: 4 uaca

TMPUMEHA Y OJIPYKABAILE PAJTMOHHUYKOTL AJIATA

Kopuerutu ctpyuny smreparypy. Koprerutu karanore npomssoljaua ypehaja u anata. Jlemonetpupati ynotpeGy ypehaja u aiara. JleMOHCTpUPATH HIOCTYIIAK MepEtba
MepHUM anaTHMa. JIeMOHCTPHPATH HauHH ofpKaBarba ypehaja 1 anata.
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Tpenopyueno Bpeme 3a peaiM3alujy OBUX cajpkaja: 6 uacosa

KAPAKTEPUCTHUKE MATEPHIAJIA

Kopucruru crpyuny nuteparypy. Kopuctutn craniapae, nponuce u katanore. Kopucturi y3opke Metana, nojynpou3Boae U MpoU3BoJIe

TpenopyueHo Bpeme 3a peanu3aliujy OBHX cajpikaja: 6 uacosa

OPIAHU30BAIE PAJIA Y PAIITMOHAJIHO KOPUIITREWE EHEPIHIE U MATEPUJAJIA, UBBOBEE MAILIMHCKHUX U PYUHUX OIEPALIMIA

Kopueruti ctpyuny nuteparypy. OGjacHHTH KaKO ce KOPHCTH TeXHHYKO TEeXHOJIOLIKA I0KyMeHTaluja. JIeMOHCTPHPATH Kako ce NpaBHiIHO o0esiexasa NpeamMeT nph oGpau.
JlemoncTpupaty kako ce yuspihyje npeamer. JIeMOHCTPHpATH NpaBHiaH NoJioyKaj Tesla M npaBuiHO Boherbe anata npu o6paaun matepujaia. OGjacHUTH Kako ce ocTBapyje
OpraHM3alfja PaIHOT MECTA M 3HaYaj XHTHjeHe paja.

[penopyueno Bpeme 3a peanusaljy oBuX caapikaja: 21 uac

Moayn: IIpakTHYHA HACTABA Y €JIEKTPOTEXHHIH

YVYBAIBLE 3/IPABJbA U MEPE 3ALLITHUTE HA PAITY

JIeMOHCTpPHpATH paji 3alITHTHHX cpe/icTaBa. J[eMOHCTpUpaTH npyskatbe npse rnomohu

Tpenopyueno Bpeme 3a peanu3alujy OBUX cajpikaja: 4 uaca

UYUTAHE IMTPOJEKATA U LLIEMA

KopHCTHTH CTpyuHy IMTEpaTYPY, CTaHAapAe H npomHce. KOPHCTHTH TeXHMMKe NIaHOBE 1 NPOjeKTe eIeKTPHUHKX HHCTATAWM]a W eleKTpUuHE 1eme ypehaja.
TpenopyyeHo Bpeme 3a peasn3aliijy OBHX canpikaja: 6 uacosa

KOPHUIIIREILE AJIATA U OZIPXKABAIBE AJIATA.

Kopucruu katanore ypehaja u anata. JleMOHCTpUpaTH NpUMEHy anata. JIeMOHCTPHPATH HAYHH OPKABAMA AlIATA

Tpenopyuero Bpeme 3a peanusalujy OBUX cajpkaja: 4 uaca

EJIEKTPOTEXHUYKH MATEPHIAJIA

KopucTuti crpyuny amuteparypy. KopueTuTh cTanapae, npommce u katasiore. KOpHCTHTH y30pKe MaTepujana u npoH3soze.
TpenopyueHo Bpeme 3a peasusalujy oBuX caprkaja: 12 uacopa

HHCTAJIALIMOHM ITPOBOJTHULIU U KABJIOBH

KopHcTuTh Kataniore pasinuuTHX npoussohaya kabsiosa M AMHaMo skuLa. KOpHCTHTH KaGlioBe M IMHAMO JKHLE.

JIeMOHCTPHpaTH OTBapakbe KablloBa, IPUNIPEMy Kpajepa W HacTaBJbakbe. JIEMOHCTPHPATH LIEMHPare NPOBOJHMKA H M3pajy cHonuha.
Tpenopyuero Bpeme 3a peanusauujy oBux caapskaja: 12 waca

EJIEKTPOMHCTAJIALIMOHU TTPUEOP

Kopucrutu karanore npossoljaua. JleMOHCTPHPATH MOHTAIKY H TOBE3MBAILE ONIPEME Y CTPYjHO K010, JIeMOHCTPUPATH METOJE 32 YTBplHBAILE HCMIPABHOCTH NIPHGOPA.
HanpasuTh BexGe Ha MOHTKHHM T104aMa. BexkGe panutn y uukmycy.

IIpenopyuero Bpeme 3a peanu3aiujy OBUX caaprkaja: 24 yaca

PAJI CA MEPHUM HHCTPYMEHTHMA

JIeMOHCTpPHpATH paji ca MHCTPYMEHTOM. M3BPLIMTH MepeHa Ha MOHTaKHUM TIouama.

TpenopyueHo speme 3a peansauujy oBux cajpiaja: 22 uaca

HW3BOPH EJIEKTPUYHE EHEPTUIE

TNpukasath u3Bope jeaHocMepHe cTpyje. JleMOHCTPHPATH MOBE3MBAKhE MOTPOLIAYA HA H3BOP jeAHOCMEpHE CTpyje. JIeMOHCTPHPATH NOBE3MBabe MOTPOLIAYA HA CHCTEME
HaM3MEHUYHE CTpyje.

TpenopyteHo Bpeme 3a peasnsaliijy OBHX canpikaja: 4 uaca

JIEMJBEILE

KopHeTuTH CTpyuHy uTepatypy. JIeMOHCTPUPATH ClIAjatbe HPOBOHHKA JIEMbeHbeN.

JIeMOHCTPHPATH eMIberbe Ha HITAMNAHO] TI0UH,
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Tpenopyueno Bpeme 3a peaiu3auujy oBUX cajapikaja: 8 uacosa

TMACUBHE KOMITIOHETE

KopucTuti katasore npomssoata. JIeMOHCTPHPATH MPOBEPY HCMPABHOCTH MACHBHHX efleMeHaTa. JIeMOHCTPHPATH yIpaliby U MOBE3HBaILE CTEMEHATa Y CTPYjHO KOO,
HanpasTh BeskGe Ha MakeTava.

TpenopyueHo Bpeme 3a peanusalinjy oBHX cajpikaja: 15 yacoBa

Jpyru paspea

Monya: Eaextprune nncranamuje

3ALUTUTA HA PAJTY 3A TIOCJIOBE EJIEKTPOUHCTAJIATEPCKUX PAJIOBA

VII03HATH YUCHHKE O LITETHOM E/I0Barsy CCKTPHUHE CHEPTHC 10 YOBEUH]H OPraHW3aM, IPY7Karse PBe oviohH MOBPEhEHOM, 3ALITHTHHM CPECTBIMA KA HHXOBO]
JI0CTIEIHOj MPUMEHH, OCHOBHHM MPaBHIIMMA €/IeKTPO3aIITHTE.

Tpenopyueno Bpeme 3a peannsaunjy caapiaja: 6 uacoa

VIIO3HABAILE AJIATA U HHCTPYMEHATA EJIEKTPOMHCTAJIATEPA.

'Vro3HaTH yueHHKe ca anaToM, NMoKasaTH NPUMeHy | ofipikaBaibe. PykoBaibe BexkGaTH TOKOM pajia ca npoBoAHKIIMMA U nipuGopom. [pu ynoTpeGu anata u HHCTpyMeHaTa
MHCHCTHATH Ha NPaBHITHOM PYKOBAHY H OJipAKaBakby

IpenopyueHo Bpeme 3a peannsaumjy canpikaja: 8 uacopa

EJIEMEHTH EJIEKTPUUHHUX HHCTAJIALIMJA

TpuKasaTi pasHe HHCTAIAUMOHE MaTepHjasle M onpeMy (KaGJIoBH, IPOBOIHHLM, OCHIYpauH, NpekHauH,...). TIpu ynosHasaiby eeKTPOMHCTAIAUMOHOT MaTepHjala i
npuGOpa HEONXOIHO je MMATH LITO PA3HOBPCHHU]E KATaJlore M y30pKe PasinuMTHX NPon3Bol)aua MHCTANALMOHOT MaTepHjaa, onpeme H npudopa. Kopucrnt

Karajiore, MpHKasaTH pajHe onepaiuje npeasulieHe nexoanma u caapkajuma (1360p nporosHuka npema onrepeherby 1 ycnoBuma paja ypehaja, 3auitire npoBoAHHKa 0/
NPEBEIMKUX CTPYja M CIOJbHHUX yTHLAja). KopueTuTH cTpyuHy nuTepatypy. YBexGaBath MOHTHpake  MehyCOGHO noBe3uBatbe efieMeHaTa eeKTPUUHHX HHCTANalMja
IlpeniopyueHo Bpeme 3a peannsaumjy caapkaja: 26 uacosa

LIEME V EJIEKTPHYHHUM UHCTAJIALIMJAMA

KopHeTHTH TeXHHYKE LeMe, MIaHOBE M MPOjeKTe eNeKTPHYHHX HHCTanauuja. JleMOHCTpUpaTH paaHe onepaimje npeasuhene HCXOAMMa H caapikajuMa (nTarbe wema,
npojekara, H3pajia CKHLa objexara, ema, NIpUnpeMy MaTepHjasia npema CreuHpuKaljH...). AKTHBHOCTH MOCTABUTH Ko OMLITE, A/ BEKOAHe H3BOIUTH Y3 KOHKPETaH
3a1aTaK — paj

TlpenopyueHo Bpeme 3a peanusauujy caapikaja: 8 uacosa

H3PAJIA MOHO®A3HE U TPO®A3BHE MHCTAJIALIMIE HA OBJEKTY

JIeMOHCTPHPATH KaKo Ha OCHOBY LIeMe W3BPIINTH H360p M YTPailiby MaTepHjala Kao W MOBE3MBaILE eTeMeHaTa y CTPYjHO Koo, YBenGanarbe u3sohera CTpyjHHX kona
MOJKe Ce PeaM30BaTH Ha MOHTXKHMM Tab/1aMa WM NPH KOHKPETHOM M3BoNekby eIeKTpHUHMX MHCTaaumja. [IpuaukoM n3Bolherba OBUX BexOM 011 yueHHKa 3aXTeBaTH Ja:
KOPHCTE 3alITHTHA CPE/ICTBA, KOPHCTE a/ICKBATAH A/IaT H HHCTPYMEHTE, BOJIC PAuyHa O €CTETCKOM H3IJIE/ly H NPELM3HOCTH

TpenopyyeHo Bpeme 3a peanusaliijy oBHX cajpiaja: 36 uacoBa

MOHTAXA U TIOBE3MBAIE PA3BOJIHE TABJIE (PT)

JIeMOHCTPUPATH MOHTAIKY U 110BE3UBAIbE PA3BOAHHX Tab/H cTana, TToceGHO HAMIACHTH — NAKiba 1 3HAua] J0GPUX KoHTAKATA, O0e/exKaBatba 1 pacrioeny ontepeliera 1o
(asama. JleMOHCTPHPATH HCITUTHBAILA Y GE3HATIOHCKOM CTalby H KOHTPOJIHO IyLUTake Pa3BOAHE Tab/ie MO/l HATIOH.

IpenopyueHo Bpeme 3a peanu3aliujy oBHX canpiaja: 16 uacosa

Monya: M3paja eleKTpHYHE HHCTAJIANMjE eJIeKTPOMOTOPHOT NOTOHA

EJIEKTPUYHH IMTOI'OH TPOPA3HOI" ACHHXPOHOI' MOTOPA

JIeMOHCTPHPATH HAYHH TOCTAB/baHA H MOHTAKE E/lEMEHATA Ha MOHTAJKHY TL1OMY. I€MOCTPHPATH TIOCTYTIAK UHTAIb e/IEKTPHUHE LIEME  TOBE3HBaIb OAroBapajyhux
KOHTAKATA Ha KOMMIOHEHTAMA MPEMA TEXHHYKO] 0KYMEHTALI]H. IGMOHCTPHPATH MIOCTYTIAK HCTIHTAHBAIbA MCTIPABHOCTH EEKTPHUHHX Be3a Ofiroapajyhum HomHTHIM
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nHeTpymenToM. OGaBe3HO HArJIACHTH J1a Ce MCTTMTHBAkE HCTIPABHOCTH €/IEKTPHYHHX Be3a BPLIH y Ge3HAINOHCKOM CTakby. I€MOHCTPHUPATH Y4eHHIIMMA HAYKMH MOy baBatba
obpacua 3a Boljerbe eBUICHIIM]E O YTPOLICHOM MaTEepHjaity M ONpeMH.

TpeniopyticHo Bpeme 3a pearu3aumjy OBHX caapiaja: 32 1aca

EJIEKTPUYHMU T1OI'OH JEJITHO®A3HOI' ACMHXPOHOI" MOTOPA

JIeMOHCTPHPATH HAuHH NOCTABIbakha i MOHTAKE €IeMEHATa Ha MOHTAKHY TJIOHY. IEMOCTPHPATH NOCTYNAK YHTaka CJIEKTPHUHE LIeMe W NTOBE3HBakba ofropapajyhmx
KOHTaKaTa Ha KOMIIOHEHTaMa NIPeMa TeXHHUKO] IOKYMEHTALIH]H. IeMOHCTPHPATH TOCTYNAK HCIIUTHBAHA HCIIPABHOCTH €/IEKTPHYHHX BE3a OAroBapajyRum HCIMTHHM
uHCTpyMeHTOM. OGaBE3HO HAIJIACHTH J1a Ce HCITHTHBAILE HCIIPABHOCTH €/IEKTPHYHMX BE3a BPLIK Y GE3HATIOHCKOM CTalby. AEMOHCTPHPATH YHEHHLIAMA HAYHH NIONYHHaBatba
oBpa3sua 3a Boherbe eBHICHIIH]E O yTPOLIEHOM MaTepHjaty H OTPEMH.

IpeniopyticHo Bpeme 3a peansauiy oBHX canpraja: 16 1acosa

5. YIIYTCTBO 3A ®OPMATHUBHO 1 CYMATUBHO OLIElbUBAILE YYEHHUKA

DopMaTHBHO OLetbUBalbeE, Kao Moes npalieiba HanpenoBatba yueHHKa, ce O/IBHja Ha CBAKOM 4acy M CBaKa akTMBHOCT je 100pa NpHIMKa 3a NPOLEHY Hanpeaosara u
Jnaatbe rospathe nudopmauuje. [Mocrurnyha yuenuka je Moryhe BpeiHOBaTH KpO3: akTHBHOCTH Ha Hacy (Tj. POLIECY yuekba): M0CTaB/batbe MHTatba W/HIIH IaBatbe KOHKPETHHX
peliierba y CKJIajty ca KOHTEKCTOM Y KOME Ce HallasH ; IO3HTHBHOM OHOCY MpeMa ONpemMH H anaty; npahieremM 0CTBAPEHOCTH HCX0/1a, PelliaBakby MPAKTHUHHX 3a/1aTaka; TeCTOBE
NPaKTHYHUX BELITHHA, MOMON /IPyrOBUMA 3 O/Ie/beka y IHIbY CaBJiajlaBatba TPajiiBa H Cil.

Ha kpajy cBakor uyaca wix akTHBHOCTH HANPaBUTH KPATKY aHaM3y 10Ca/alliber pajia, MOXBAIMTH yYeHHKA 3a OHO LUTO je MOCTHIao M AaTH My Mpenopyke Kako M wra
MOKe M Tpeba /1a MONpaBH H/MIH ypaiu.

CaMo Ha OCHOBY NPEUH3HUX NoaTaka ce Moke cTeliM jacHa C/MKa O NOCTHPHYTHM HCXOIMMA, & Ha OCHOBY TOTa JIaTH NPETIOPYKE 3a HAaNpeoBatbe H KOHAuHO M3BECTH
CyMaTHBHa OLEHa.

OuemuBatbe yueHuka ce o/iBHja y ckiay ca INpaBuianukom o ouewHpaiby. [ToTpeGHO je, Ha MOYETKY LIKOJCKE FOJAMHE, YTBPANTH KPUTEPHjyMeE 3a OLcHHBambe (Y
ckaany ca [paBHIHHKOM O OlEHMBakbY) H Ca HMMa YNO3HaTH yueHnke. CyMaTHBHO OLCHHMBAbe M3BOIM CE HA OCHOBY (JOPMATHBHOI OLCHHBAHA, pe3y/TaTa/pelicHha
NpPOG/IEMCKOT MIlH NPOjeKTHOT 3a/1aTka, npaherem pajia yueHmKa v cii. Haunn yTBphHBatba cyMaTHBHE OLEHE YCKIaIMTH Ca HH/IMBHlya/IHUM OcoOHHaMa yueHnKa. Bpeanosamwe
OCTBAPEHOCTH MCXOA BPLIMTH KPO3:

e npalierse 0CTBAPEHOCTH HCXOAA

e npahierbe aKTUBHOCTH M NPAKTHYHOT pajia

©TCCTOBE MPAKTHYHKX BELITHHA

enpaherse HEBHMKA pajia
TIOTPEGHO je OCMHCMTH BHILIE THIOBA PA3AMUHTHX AKTHBHOCTH (3A1ATKa) Ca PO/ KTHMA PA3THUMTOr HUBOA CIOKEHOCTH U YTBPAHTH OUCKHBAHE HCXO/IE, A PEMA HUMa H
KpHTEpHjyme BpeaHoBarba. [Ipuiukom ussoljera HacTaBe noceGHO 0OpATHTH MakKiby HA: HAUMH Pajia; MPUMEHY MPOMKCA M CTaHJAPAA, Mepa 3alITHTA Ha pajty (3aLTHTH O
CTPYJHOT yJapa, MEXaHHUKHX MOBPE/Ia, N1aJ1a ca BUCHHE M CJ1.), 3aITHTE )KHBOTHE CPeInHe (3HaUaj MPABHITHOT OJUIAraba OTNa/a M 3Haaj PELMKIIaKe) M MPEnopyka 3a 3aTHTY
onpeme O/l HeMpABHIHOT PYKOBaHa; MIIAHHPAHe BPEMEHA KPO3 CMHCICHO M PYTHHCKO 0GaBIbarbe PajloBa; PalMOHATHY ynoTpey pecypea; MEIAHTHOCT H MPELM3HOCT Y
obaBJbatby MOCIa; PYKOBAE laTOM M OJHOCY TpeMa HheMy (3Hauaj ynoTpeGe anata mpeMa HEroBOj HAMEHW/CBPCH M MPaBWJIHOT OJUTarama anata HakoH ynorpeGe);
KOMYHHKaLHjy ca capajiHHLuMa.
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1. OCTBAPUBAIHE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMIIU U TPAJAILE

B: U3bOPHU IIPOT'PAMM

Hasus npeavera: IPOTPAMUPAISE 2

Toanuiby donn yacosa:

Teopujcka HacTaBa Besxbe TpaxTnuna HacTasa Hacrasa y 610ky Vikynio

1l

0 70 0

0 70

2. IMJbEBH YYEIbA:

- PazBujare criocoGHOCTH 3a NpeLn3HO popMyIHcatbe Npobiiema pasiHunTe NpUpose:

- OcnocoBsbaarse yueHHKa 3a CaBaaBabe MOAYIaPHOT IPHCTYNA PelliaBatky Mpodsieva

- OcrniocobbaBatbe yueHHKa 3a CaBJiajlaBatbe HATIPE/IHUX TEXHHKA Y pajy ca MosbHMa

- OcnocobbaBatbe yueHHKa 3a CaBJiajlaBake OCHOBHHX TEXHHMKA Y pajly ca NoKa3HBaunMa

- OcnocobbaBatbe 3a H3pajLy NPorpamMa y Kojuma ce U3BoJie OnepaLuje HaJ CTPUHIOBUMa
- OcnocobJbaBatbe 3a ICK/IapHCabe, YHOC M NIPHKA3HBabe CTPYKTYpa rojiataka

- Ocnocobmaare 3a Kpeparbe, ynoTpedy 1 usBohere onepaitja Ha AaToTekama

- OcnocoBsbaBarke yueHHKa 3a yCBajatbe 0CHOBA 32 A/be, CAMOCTATHO CTHLAE 3HAMA H YCABPILABANE.

3. TEME, UCXO/IU, TIPENOPYYEHH CAJIPKAJU U K/JbYUYHU ITOJMOBHU CAZIPKAJA

Paspen: Tpehn

Tommiibu down vacora: BesxGe: 70 wacoa

noska
KOPHCTH (DyHKLH]E 32 AMHAMMYKY QIOKALIjy H peaoKalmjy
memopuije (malloc, calloc u realloc)

HCXOH NPENOPYYEHH CA/IPKAJA / KJbYYHU ITIOJMOBU
TEMA
Io 3aBpuieTKy Teme yueHuK he OuTH y cTaby aa: CAJIPKAJA
KOPHCTH TeXHHKE THHEApHE 1 GMHAPHE NpeTpare Husa « JIuHEapHO ¥ GHHAPHO NPETPAKMBALE BEKTOPA
KOPHCTH Pa3jiiuuTe aJirOPUTME COPTHPAtba HH30BA o Coprupaibe BeKTOpa
npUMerbyje TeXHHKe J10/1aBatba U 130aliuBaba enieMenata u3 | o [lomeparbe eieMeHara BEKTOpa y JIeBO M Y JIECHO.
BeKTOpa o LIMKIHUHO MOMepatbe efleMeHaTa BeKTopa
Jeanoanmenznonanna ML NPOrpame 3a YHOC, OpMHUparbe 1 npHKas o CakMMarbe M NPOLIMPUBAKE BEKTOPa
H ABOIHMEH3HOHAJIHA JIBOIMMEH3HOHAITHOT HH3a o Jleknapaunja v MHHUMjaJIH3aLIMja BULLIEAHMEH3HOHATHOT HH3a
nosma TNHLLIE NPOTPaMe 3a NPETPAKHBAHE BHLIEANMEH3HOHATHHX o DopmHparbe MaTPHLIE, YHOC M NPHKA3 e/leMeHaTa MaTpuie
HU30BA o Jlujaronase marpuue
KOPHMCTH MHJIEKCE 3a MPHCTYTI MOje/IMHUM 061acTHMa o Ilponaci Kpo3 MaTpUiLy 10 BpCTama 1o KoJoHama
marpuie
KibyuHH n0jMOBH: BEKTOD. BULICJHMEH3HOHAIHU HU3, MATPHLIA
00jacHH TeXHMKe pajia ca NoKasHBaunMa o Jlepunuumja nokasusaya
NpHMeIbyje TeXHUKE PAZia ca MOKA3HBAUMMA « Mnnumjanmaumja nokasusava
Moxasusaun pasyme paziuKy u3meDy cTaTHuKe W IMHAMUUKe feknapauuje | o AJpecHa apuTMETHKa

IMosba 1 nokasusaun
JluHaMHuKa aloKauMja M peasiokaliija MeMOPH]CKOT MpocTopa

.
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« OmepaTopn HHKPEMEHTHPAIA H ICKPEMEHTHpAIbA. Kiby I 0] MOBH: OKA3HBAY, A/IPECa N107E

o TTOCTHHMKCHO M NPEHUKCHO HHKPEMEHTHPAHE H
JIeKPEMEHTHPAt:E

o Crannapane yHkimje.

o Pany pasBojHOM OKpysKety (eAuTOp, npeBoaunall, aebarep)
JIeMOHCTPHPaH KPO3 NPUMEpE jeHOCTABHHMX Nporpama

« pasyme H KOPHCTH NPEHOC NapaMeTapa 1o BPeAHOCTH H 1o

Tpe/aja napaveTapa no BpeHOCTH

pedpenum « Tlpenaja napametapa no pedepenin

o pasyMe yJory rokasupauay 604HnM edekTima o Je/iHO- 1 JIBOIMMEH3HOHAIHM HH30BH 1 (yHKLIMje

®yuxunje « KOPHCTH HU3 Kao napaverap yHKLuje « Dynkunje koje spahajy nokasmsave

* KOPHMCTH MaTpHIy Kao napametap QyHkumje

« Kpewpa (yHKLIMje NPH YeMy pasyme W KOPHCTH NPeHOC Ksbyuann nojmon: (yHkumja, napavietpu, pechepenia
napameTapa 1o BpeAHOCTH H 10 pedepeHiu

* YOuM pasiuky usmehy Hu3a M cTpuHra o Jlekiapauuja v MHULMjAIH3ALM]A CTPUHTA

o npHMElbYje TeXHHKE Pajia ca BEKTOPOM NPH MaHHITyJlaluju o VHOC M HCIIUC CTPHUHTA
CTPHHIOM o OcHosHe (yHKuHje 32 Pajl ca 3HAKOBMMA H CTPUHIOBMMA

« npuveryje dynKumic u3 GubanoTexa ctype.h i string h o CTPHHIOBH 1 NOKa3HBaUM

« THLIE NPOrpame 3a yHOC, JopMHparbe, H3MeHy M NpHKa3 o Crpunrosu u pyHkuuje

CTpHHIOBH H CTpUHra o Jledunnumja u nojena aaroreka
TEKCTyaJIHe JATOTeKe | o pasyMe LUTA Cy aTOTEKE W YeMy CilyiKe o UnTare U YIHC y TEKCTyaJlHy AaToTeKy

« KPEHpa MPOrpaMe 32 MAHHITYALM]y TEKCTYaTHUM « HedpopmaTnpann ynas wsnas

naToTekama « dopmarupann ynia3 a3

KibyuHH N0jMOBH: CTPHHT, J1aTOTeKa, He)OPMATHPaHH yJia3 H H3J1a3,
(opmatupanu yia3 u uanas,

* OpraHmsyje nojatke y CTpyKkType o Jledunnumja cTpykTypHOr THNA

o JeuHHMIIE CTPYKTYPHH THI 10J1aTaKa o Jlexiapauuja u MHHUUMjAIH3ALAA CTPYKTYPHE NIPOMEHIbHBE

« KpeHpa CTPYKTYpY H PABHIIHO IIPHCTYIIA O/bHMA CTPYKTYpe | o [IPHCTYN NosbuMa CTpyKTYpe
nomohy onepatopa . Wim onepatopa — « Husosu cTpykTypa

* KOPHCTH HM30BE CTPYKTypa o Crpykrype H QyHKuHje

CrpykType n o pasnukyje GHHApHY O/1 TEKCT aTOTeKe « bunapue naroreke
OuHApHE TaTOTeKe * KOpHCTH (yHKIIMjE 32 YNIHC U YMTakbE MOIaTaka y GrHapHy o DyHKIMje 32 yNHC U UMTakE MOJIaTaKa W3 GHHAPHE 1aTOTeKe

naToTeKy o OyHKUMje 32 NO3MUHOHNPAtbE YHYTap JaToTeKe

* KOpHCTH (yHKUHjE 3a NO3MUMOHMpatbe yHyTap GuHapHe
JnaroTeke Kibyunu nojMoBm: CTpyKTypa, GuHapHe JaToTeke

* M3BOAM ONEpaLje NpeTpaknBakba GMHapHe JaToTeke
*_Kpeupa nporpame 3a MaHMMyJiauujy GHHapHUM JaToTekama

4. YIIYTCTBO 3A TUJTAKTHYKO-METOJAUYKO OCTBAPUBAIE ITPOI'PAMA
Ha npBom yacy ynosHar yueHHKe ca LIMJbeBHMA H HCXOIMMA HACTABE, OJIHOCHO y4etba, IIIAHOM Pajia M KPHTEPHjyMOM H HAUMHHMA OLICHHBAkbA, HAYHHOM pajia y
YUHOHHLIW/KaGHHETY, M Pacriope/ioM peainsaliuje HacTase.
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JIMCKyTyjeTe ca yueHULMMa O BHXOBHM HCKYCTBHMA HA 3a/1aTe TeMe.
OBmun HACTAB!

Tpehu paspen: sex6e (70 yacosa)

Mecto peaansaunje nacrase: BexGe ce peanusyjy y pauyHapckom kaGuHety
Toaena na rpyne: Oziesberse ce e y TpH rpyne.
Tpenopyuenn Gpoj uacosa no Temama:
Tpsu paspen (sexbe)

o JeHOAMMEH3HOHANIHA W BHILIEMMEH3HOHAHA NoJba (14 yacoBa)

o [TlokasuBauu (8 uaca)

«  Dynkumje (16 vacosa)

o CTpunroBu u Texcryante aatoteke (16 uacosa)

o CrpykType u Gunapue natoreke (16 yacosa)

Tpu U3pazy ONepaTBHUX MJIaHOBA NOTPEGHO je AepuHUCATH AMHAMUKY paja uMajyhiu y BUay Ja je yuerbe, kao M (JOPMHPAIbe CTABOBA H BPEAHOCTH, KOHTHHYHPAaHH
npouec M Jia je pesynTar je CBUX aKTMBHOCTH HA YaCOBMMA PEalM30BAHUX PAsfMUMTHM METOJICKMM MPHCTYNoM, Kopuinhicihem MHMOpMalMja M3 PasTHUMTHX M3BOpA,
npesenToBaHiM BehiM GpojeM peaTHUX MpHMepa H y3 akTHBHO yuemhe yueHnKa,

Hacrare caapikaje je HEONXOAHO PealTH30BaTH KPO3 CHMYJIALIU]y LITO BUIIE CHTYalUja W3 PeaHOr KOHTEKCTa, KOpUCTeln caBpemMene HacTaBHe METOE M CPeCTBa.
TpeGa HacTojaTh 1a yueHuun Gyxy ocriocoG/beHu 3a: CaMOCTATHO PellaBaibe NPOGJIEMCKHX CHTYalHja; NIpoHanakerbe, CHCTeMaTH30Baibe M Kopuiuherse HHpopmaumja 13
PAsTMUMTHX H3BOPA (HMp. CTPYUHE JIHTEpaType, HHTEPHETa, YaconHca, yOeHHKa, KaTaiora...); BU3yelHo onakarbe, nopehere U yerocTapbare Besa uamely pasinuuTHX
caipikaja (HIp. 1oBe3MBabe Capikaja NMPeAMETa ca CBAKOAHEBHHM MCKYCTBOM, CajpykajuMa APYruX NpeAMeTa u JIp.); THMCKH Paji; CAMOINpPOLEHY CONCTBEHOr 3Haiba U
Hanpe/I0Baba; MPe3eHTAlLjy CBOjMX PajoBa M IPYMHMX Mpojekata W eukacHy BH3yenHy, BepOanHy M mucaHy KOMyHMKAUMjy y3, Kaga je To moTpeGHO u oarosapajyhy
aprymeHTauujy.

TIpHIMKOM peain3aumje HacTaBe KOPUCTHTH CBA A0CTYNHA HACTABHA CPECTBA M MYJITHMEMjalIHE NpeseHTauuje, ynyMBaT yueHuKe 1a KOpHCTE HHTEPHET H CTPYUHY
JIMTEpaTypy, MPUMELHBATH Pajl y NAPOBHMA H PAJLy MatHM rpyriamMa, MOTHBHCATH yUEHHKE /ia CAMOCTAlIHO pelliaBajy npobieme KopueTehn HCTPaKHBAUKH TIPHCTYT HayuHOM
obpasoBarby, KOHTHHYHpaHO yryhuBaTH yueHHKe Ha IpUMeHy HayueHor y GyyheM No3uBy W CBAKOIHEBHOM JKHBOTY KPO3 NIPHMEpE 3 NPaKce, MOTHBHCATH yueHHKE /1a pajie
camoCTasiHe pajioBe.

3a peanmzaunjy Tema npernopyvyje ce nporpamcki jesuk C i akTyeHo, @ YjenHo H GecnaTHo passojHo okpyakerbe: Microsoft Visual Studio Express.

TokasnBaye 0GpauTH Kao eukacaH MeXaHH3aM 3a 00pajly HM30Ba, IMHAMHUKO (opMupatbe 0GjekaTa H HXOBY 00pazy.

CrpykType oGpanuTh Kao 1obap ajat 3a npeicTasbaibe ancTpakTHUX objekara. Kpos samartke ca cTpykTypama yBexkGaBaTH W TeXHHKe paja ca (pyHKuMjama u
noKa3MBauMMa.

Ha noueTky cBake BexOe yUeHHLMMA 1aTH TEOPH]CKE OCHOBE HEONXO/HE 3a pasyMeBatbe H W3Boherbe BeKOE, a 3aTHM Ha KOHKPETHHM MPUMEPHMA, 3aZialliMa H3
061acTH CTPYUHKMX NPEMETa U N0 NOTpeGu MaTeMaTuke, BEekKGY H3BECTH Ha pauyHapy.

BewGy TpeGa 1a M3Bene chakM yueHHK camocTanHo. [porpavom je mpenulieHo cTHIame OCHOBHHX 3Haba M BEIITHHA 32 PasyMeBaibe M CAMOCTAlHO PEllaBaibe
3aj1ataka nomohy pauyHapa kopHiuherem TexHHKa CTPYKTYHPaHOT POrpaMHparba.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLUEILbUBAE YUEHUKA

DOpMATHBHO OLeHHBAIbE, Ka0 MOJe npalierba Hanpe10Baba yUeHHKa, Ce O/IBHja Ha CBAKOM Yacy M CBaKa aKTHBHOCT je 100pa NMpHINKa 3a MPOLIEHY HANpeioBakba u
JnaBatbe nosparne ndopmaumje. Mocturiyha yuennka je moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. MPOLIECY yuersa); MOCTABIbae MTHTAbA W/HIH JaBabe OAroBOpa
Y CKajty ca KOHTEKCTOM KOjH ce 0Gjalllibapa; MO3UTHBHOM OJIHOCY MpemMa ONPeMH; H3pajii 3a/1aTaka, HCTPOKHBAUKHX MPojeKaTa M CIl.; NMPE3CHTOBaE Ca/lpikaja; TeCToBe
NPaKTHYHKX BELITHHA, Npalietbe MOCTHIHYTOCTH MCXO0/1a, MOMOh IpyroBHMa 3 Ole/berba Y LH/bY CaBJla/iaBatba rpaauBa H Cil.

Vuenuke tpeba ocrnocobbasati M 0XpaGpHBaTH 1a NMPOLEHYjy CONCTBEHH HANPEJAK Y OCTBAPMBAIY MCXOJIA, KAO M HAMNPE/IAK JPYTHX yueHHKa, y3 oarosapajyhy
aprymeHTauujy.
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Ha kpajy cBakor yaca Wi aKTHBHOCTH HANPaBHTH KPATKY aHAIW3y 0CA/AIKEr Pajia, 00aBe3HO MOXBAIMTH YUEHHKA 32 OHO WITO je MOCTHrao M OOPasiokHTH Ta
MOKe 1 Tpeba J1a nonpasn u/uan ypaa. [T0TPeGHO je OCMHCIHTH BHLIE THNIOBA PA3AMUMTHX aKTHBHOCTH Ca MPOAYKTHMA PA3THYMTOr HMBOA CIIOKEHOCTH H yTBPAHTH

OUEKHMBAHE HCXO/IE, @ PEMa FHMa U KPHTEPH]yME BPEIHOBaA.
OuerbuBaibe yueHnKa ce oBHja y ckiaay ca IIpaBuisukoM o ouersuBaiby. I10TpeGHO je, Ha NOYETKy LIKOJICKE FOAMHE, YTBPAUTH KPHTEPHjyMe 3a OLetnBabe (Y

ckiany ca [TpaBUITHHKOM O OLEHbHBAlbY), MPBEHCTBEHO 3a CYMATHBHO OLEHUBAE M Ca HUMA YNO3HATH yueHuKe. CyMAaTHBHO OUCHMBAILE Ce MOXKE M3BPUIMTH Ha OCHOBY
n0/aTaKa MPUKYTIZLCHUX (HOPMATHBHUM OLCHHBAMEM, Pe3yTTaTa/pelliera MPOGIIEMCKOT HTH MPOJEKTHOT 3471aTKa, yCMEHUX MPOBEpA 3HaMA, KOHTPOTHMX W fomahwX 3a7aTaKa,

TeCTOBA 3Harba U ¢ll. Haunn yTBphHBatba CymMaTHBHE OLEHE YCKIAAMTH Ca MHAMBHYIHMM 0COOMHAaMa yUeHHKa.

TokoM Tpajarba TemMa peau30BaTH HajMabe je/laH TECT 3Hakba M0 CBAKOj TEMH.
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oGjacHH rojaM MoTeHLMjana U HaroHa;

oGjacHu nonapu3aimjy u npoGoj ANeNeKTPHKa;

oBjacHy MojaM KanauMTHBHOCTH;

M3pauyHa KanalHTHBHOCT M10YaCTOr KOH/EH3aTOpa;
M3pauyHa eKBHBAICHTHY KanalMTHBHOCT MapaiesiHe, peHe i
MELIOBHTE BE3¢ KOH/ICH3aTOpa.

JIEMOHCTPHPA NOHALIIAkE HACNIEKTPHCAHHX TeNa;
JICMOHCTPHPA Ny HbeHe H IIPAKHEHbe KOHeH3aTopa;

M3MepH eKBHBATICHTHY KallalMTHBHOCT Be3a KOH/IEH3aTopa

€JICKTPHUHOM T10JbY}

« Kynonos saxon. Enextpoctatuuka niyKuuja;

« Tlonapsatmja veneKTpHKa. EACKTpHYIH NOTEHIMaN H eNEKTPHUHH
HAmoH;

o Jluenektpuuna uBpcroha. Matepujanu 3a MeNeKTpHKe;

o Ilojam KanauuTHBHOCTH. KanalMTHBHOCT MJ104aCTOr KOH/IEH3aTOpa.

« TlapanenHo, peJiHO M MELIOBHTO BE3HBAHE KOH/ICH3aTOpa

BEXBE

« Haenektpucato teno;

o KoHzeH3aTopu, 1ytberbe u Npakiberhe KOHIAeH3aTop:

« Bese konjiensaropa.

K/byunu nojMoBH: HaeIeKTPUCAHO TeJIO, MOTEHIHAI, HAMOH,

KanauuTHBHOCT, KOHAEH3aTOp

Jeanocmepne crpyje

JepHHHLIE jeAHOCMEPHY CTPY]y H MOjMOBE KAO LITO Cy
TO3UTHBHA W HEraTHBHA CTPYja, PH3MUKH H TEXHHUKH CMep
crpyje;

W3payuyHa jaunHy cTpyje:

W3pauyHa ryCTHHY CTpYje;

Je(puHULILE eIEKTPUYHO KOJIO M YCIIOB J1a y KOJIy MpoTHYe
crpyja;

HaBEJle E/IEMEHTE ENIEKTPHUHOT KOJIa;

0GjacHH eIeKTPOMOTOPHY CHJTY FeHepaTopa;

00jacHH NPUHLKI Pajia W [11aBHA CBOJCTBA €/IEKTPOXEMH]CKHX
reHeparopa;

H3patyHa elIeKTPHYHY OTIOPHOCT;

HaBe/Ie BPCTE OTNOPHHKA;

00jacHH eJIeKTPUUHY NPOBOAHOCT;

kopucTH OMOB 3aKOH 3a H3pauyHaBake CTpYje, HaMoHa WK
oTnopHocTH;

nedunne [peu u Jipyru Knpxogos 3akom;

KkoprcTH ITpeu Kupxoo 3akoH 3a onpelupatbe jaunta crpyje
neduuuie Llynos 3akon;

W3pauyHa cHary 1 paa nomohy Llysosor sakoma;

OIMLLE N0CTYIIAK Meperba CTpyje. HANIOHa, CHare i Paja;
pelaBa npocTa KOJa C jeHAM FeHepaTopoM H jeIHHM
npHjeMHHKOM;

W3paUyHABA CHATY TEHEPATOPA H CHATY MPHjEMHHKA;

HaBEJIe PeKMME Pasia reHepaTopa;

peluaBa pasuuHTe Bee reHepaTopa;

M3pauyHaBa CKBMBAIICHTHY OTIOPHOCT PA3IHYMTHX BE3a
OTNOPHHKA (Pe/IHA, Napasie/iHa, MEUIOBHTA);

TEOPUIA

« Tlojam jenHocmepHe crpyje. Jaunna enextpuune crpyje. ['ycrina crpyje:

o Ilojam enextpuunor kona. EneMeHTH eekTpuyHor Kona;

o Enekrpomoropha cuna reseparopa. EnekTpoxeMujcki reHepaTopu;

o Enexrpuuna otnopHoct. OTHOPHOCT NPOBOJHMKA. 3aBUCHOCT
OTHOPHOCTH 0/ Temniepatype. Enexrpuuna nposoaxoct. Matepujaiu 3a
otnophke. Bpere otnophika;

« OmoB 3aKon. PedheperTin cvep cpyje u Hanona;

o TTpeu Kupxodos 3akoH;

Enextpuune cune y koay. Jlpyrn Kupxoos 3akom;

Llyn0B 3aKoH. ENEKTPHUHU pajl U eNleKTpUUHA cHara;

Mepetbe crpyje u HarnoHa. BesnBaibe amMrepMerpa u BOJITMETpa;

PelaBaibe NpoCTOr KoJia ca jeIHUM FeHepaTopoM H jeIHHM

nprjemnukom. OpeljHBarhe HAMOHA Ha KpajeBHMa PeaHOT FeHepaTopa.

CHara reHepaTopa u cHara npujeMHiKa. PexuM pasHor Xofia H KpaTKor

cnoja. PeHO 1 mapasieiHO Be3uBae reHepaTopa;

« Pe/lHO, MapasiesiHO H MELLIOBHTO BE3HBAKHE OTMOPHUKA;

« Yonuren OMOB 3aKOH;

o CnioskeHo eiekTpuiHo koo. Jpyru Kupxoos 3aK0H 3a CJI0KeHO KOJIO.
Pemasarbe cioxkenux kosia nomohy npsor u apyror Kupxogosor 3akona

BEXGB!

« JlejcTBa eneKTpuuHe CTpYje:

« EJeKTpHUHO KOMIO;

* Mepetbe Hanona u cTpyje;

3aBHCHOCT OTNIOPHOCTH 071 IMMEH3H]a M TeMnepaType;

OMOB 3aKO0H;

TTpeu Kupxodhos 3akom;

Jlpyru KupxooB 3akoH;

oo

oo
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1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMIIU U TPAJAIBE

Hasug npeavera: MEXAHUYKHA CUCTEMM JIMOTOBA

Loy poHA Hacosa:

Teopujcka HacTaBa Bexbe INpakTiyHa HacTaBa Hacrasa y Gioky VkynHo

il

70 0

0 70

2. IWJbEBU YUEIbA:

—  CTHUAE OCHOBHUX TEOPU]CKHX 3HAM O OCHOBHHM MOjMOBHMa AH(TOBA
—  CTHUAE OCHOBHHX TEOPH]CKHX 3Hatba O OCHOBHHM MPONMCHMA O JIHpTOBUMA
—  CTHL@He OCHOBHHMX TEOPHCKH3 3HaMa 0 ypehajuma nudrosa

— CTHIAFe OCHOBHHX 3Hatba W BELITHHA O MEXaHHUKHM MPOPAUYHHMA HA CHCTeMY H(Ta
— ocamocTasbHBaibe yuenHKa y paty u yiyhusarse Ha kopuuwlierse cTpyune auTeparype

3. TEME, HCXO/IH, TIPENIOPYYEHHU CAJIPXKAJU U K/bYYHU IIOJMOBHU CAJUKAJA

Pazpen: Tpehn

Tommmsn homn uacosa: Teopuja: 70 uacosa;

TEMA

HUCXOoau
Ilo 3aBpuieTKy Teme yuenuk he GurH y craiby aa:

TIPENOPYYEHH CAIP/KAJV / KJbYUHU TOJMOBYI
CAIIPIKAJA

OnuTH NOjMOBH H
nponucu
o mdrosuva

o e o e

oo

objachu wTa je audr

oBjacHi OCHOBHH MPHHLIMII paja

OMHILE BO3HO OKHO JH(Ta

HaBe/le OCHOBHE eJIeMEHTe MAlLIMHCKe NPOCTOpHje ndra
HaBe/ie HajOMTHH]e eNeKTPOMAIIHHCKE JenoBe THdTa
HaBe/Ie OCHOBHE MojieNe TH(ToBa

OMHLIE OCHOBHA KHHEMATCKA Pellier:a JIM(ToBa

HaBe/le OCHOBHE Mporuce Koju Tpeba 1a Oy1y HerymeHH y
ANGTOBCKHM MOTOHHMa

neduHuLKMja v IPUHLIMN paja audTa

BO3HO OKHO JM(Ta M MaLIMHCKA NpocTopHja udTa, noaena nudrosa

MECTO Yrpajiibe MocTpojerha

OCHOBHA KHHEMATCKA peLlietba Bese KaGHHe H IPOTHBTEra ca oroHCKOM

MaUIMHOM KO/l MIPEHOCA CHare MyTeM TPera

o KMHEMATCKa pellera Bese kabHHe M noroHckor ypehaja ko
XHpayIHuHKX AHdTOBA

© NPONKCH O BEPTHKATHOM NPEHOCY JIHLA U TepeTa

oo

Kibyunu nojmMoBu: epuHuLIMja, BO3HO OKHO, MalLIMHCKA NPOCTOPH]a,
YIPajitba, KHHEMATCKO PELieH:e, NPONHCH

Vpebajn

0BjacHn HaMeHy NOTOHCKE MALIMHE  OHIIIE OCHOBHE
KOHCTPYKLIHOHE IC/IOBE Y CHCTeMy MOKPETatha MyTem Tpera
0GjacH1 OCHOBHH MPHHLKII Pajia IOFOHCKE MAlMHE 3 Bydy
TyTeM Tpersa

OIIHLIIE OCHOBHE E/IEMEHTE MOrOHCKOT ypehaja XuapayausHor
audra

0GjaCHH OCHOBHH MPHHLIAM PAAA XAPAYTHHHOL MIOrOHa AHTa
0GjacHu HaMeHY H HABEIC OCHOBHE JICTOBE KaGHHC M(Ta
HaBesle OCHOBHA TEXHHYKa pellietsa BpaTa upta

0BjacHn OCHOBHH HAYHH YNIPaB/batba AHPTOM

© TIOrOHCKA MallMHA 3a Bydy MyTeM TPeHa, CacTaBHH JeI0BH (DYHKLHja 1
onuc paja

o noroHcKu ypehaj Kozt XHAPAYIMUHKX TH(TOBA, CACTABHH AC/IOBH
ypehaja, GpyHkumja u onmc paxa

o kabuna nudra u BpaTa nudra

o ynpaejbarbe TQToM

o uenuuHa yxkan audra

« ypehaj 3a kontpory onTepehersa

o Bewame Kabure

© MEXaHH3aM 3a OTBAPAM-E H 3aTBAPAH-E BPaTa

o MexaHW3aM 3a 3a0paBJbHBak-E
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OMHIIIE OCHOBHA KOHCTPYKLIMOHA CBOJCTBA M 3aXTEBE 3a UeIHUHA
yxan nudra

ofjacuu Hameny ypehjaja 3a kontposty onrepehersa iudra
HaBe/le OCHOBHH HauMH Belatba kaGune nudra

oBjacHu yory u Hauu paja ypehaja 3a oTBaparbe M 3aTBapare
Bpara nudra

0GjacHH yJI0ry M HauM pajia MeXaHH3Ma 3a 3a0paB/bHBate
objacHu HaMeHy W OCHOBHH TPUHLIMI pajia XBaTaukor ypehaja
sdpra (ypreHTHa KOYHHLA)

objacuu HameHy komup ypehaja

0GjachH y10ry NPOTHBTETa H OHILIE HAUYMH HEroBOr
noCTaBsbara

ofjacHu yiory rpaHudHUKa Gp3uHe

HAGPOjH OCHOBHE CHIYPHOCHE KOHTAKTE

HaBe/le OCHOBHA CHIYPHOCHA Kona udTa

npenosta ocHoBHe ypehaje y TexHHUKO] 10Ky MeHTALM AH(Ta

o XBaTauk# ypehaju ca TpeHyTHHM, PUTYLIEHAM H NOCTYTTHHM
JIenoBaeM

o Konup ypehaju

« npoTusTer

o TPAHUUHHIKA

« CHIYPHOCHH KOHTAKTH 1 CHYPHOCHA KOIa TH()Ta, PHMEPH y
TEXHHUKOJ JI0KyMEHTaLMjH T

Kubyunn nojmosu: ypehaj, noroncka Maluna, kabuna, Bpara, yike,
MeXaHH3aM, YPreHTHa KOYHHLIA, CHIYPHOCHH KOHTAKT H KOJIO

Ananmsa
OCHOBHHX
MeXaHHUKHX
cucrema Jandra

OZIPE/IH PeyKIjy Gp3uHA Ha CHCTEMY €JIEKTPOMOTOP,
PE/YKTOp, NMOrOHCKA YKeTHhaua

M3BPILK CBONerbe Op3KHa ca NIOrOHCKOr BPaTHIIA YiKeTtbaue Ha
TIOTOHCKO BPATHJIO €IICKTPOMOTOPA H OGPHYTO

M3BPILK CBONeHbe OOPTHHX MOMEHTATA Ca MOrOHCKOr BpaTHiIa
MOTOpa Ha MIOrOHCKO BPaTHIIO YIKeTHAue

M3patyHa Gp3uHy BEPTHKATHOT MO/IU3aHha TEPETa Ha OCHOBY
nosHare GP3uHe e/IEKTPOMOTOPA H HEONIXO/IHUX BEIMUMHA Y
cucTemy

M3BPIIH W3GOP eIEKTPOMOTOPA Ha OCHOBY 3aj1aTe Gp3uHe
NO/M3aIa TEPETa H MAKCUMATHE HOCHBOCTH KaGuHe

OJIPE/IH HEOTIXOJIHY CHITY KOUeHa KOUHHLIE Ca jeTHOM
nanyuHIom

M3pauyHa HEONXO/IHH CHJly KOUeHha KOUHHLE Ca JIBe Narlyyuie
M3BPIIH IPOPAUYH MOTOHCKE MalIHHE

M3BPIIIH NIPOPaYyH JKHUAHOT YoKeTa

M3BPLIM [IPOPAUYH NOFOHCKOT €/IeKTPOMOTOpa

M3BPLIM [IPOPAYYH MY/KHOT PeyKTOpa

OfIpe/ii Macy NpoTHBTEra

OJIpE/M MACY KOMTICH3ALMOHOT YoKeTa

ozipe/tn Op3MHY KpeTarba KaBHHe

0BjacHu MOCTYMaK CTATHYKOT M IWHAMUYKOT HCTIHTHBAbA
JIM(TOBCKOr NOCTpOjersa

oBjacHu MOCTyNaK CUTHBaba XBaTaukor ypehaja

* MeXaHWuKa aHaju3a Op3vHa, OGPTHHX MOMEHATA M MEXaHHUKHX CHIIa Ha
CHCTEMY €/IGKTPOMOTOP, PE/LyKTOP, My’KHH TOUaK H MOrOHCKa
yakeTHaua, nomohina yikerraua, yka/l, poTus Ter, kabunal)

o KOUHH ypehaj Ha MOrOHCKOj MALIMHU-KOHCTPYKLIMOHA pelliekba, CHIle
Kouema

© KOYHHLIA Ca jeIHOM NaryyoM-noTpeGHe chile Kouerba

* KOUHMIA Ca JIBE Maryye-NoTpebHe CHiie KoueHa

© TEXHUYKH 101aLH 32 10601 KOYHOT KoJia

o TeXHHYKH M0/1ALK 32 KOUHH ypeljaj ca [Be nanyunie 1 OTKOUHHM
MarHeTom

« 1POpayyH MOrOHCKE MalHHE

TEXHHWUKH YCIIOBH

MaKCHMa/IaH MPUTHCAK HA YIKETHauH

1IpopauyH JKHYAHOT yIkeTa

NPOpatyH MOrOHCKOT €JIEKTPOMOTOPA

NpopauyH BYUHOT €/ICKTPOMOTOpA

NpopatyH MyHOr peyKTopa

npopauyH KOYHHLE

onpehuBame Mace npoTHBTEra

ozapehuBarbe Mace KOMINEH3aUHOHOT yskeTa

« oapehuBame Gp3une Kpetara KaGuHe

® T0CTYNAK CTATHYKOr W IMHAMHYKOT HCTIHTHBAH:A TH()TOBCKOT
nocTpojerba

o TIOCTYNAK MCTIMTHBAA XBaTauKor ypehaja

«_noctynak ucnuTHBama ypehaja 3a KouTpoaty ontepehersa

o s e e

oo
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« oBjachu MOCTynaK nenuTHBAMa ypehaja 3a KOHTPOTY « TIpHMCHa CABPEMEHHX COTBEPCKHX ATaTa 32 MEXAHHUKE CHCTEME

onrepehersa androsa?
* HaBejie OCHOBHE MOrylHOCTH Koje npyskajy caBpemMeHH
CO(TBEPCKH ANlaTH 32 MEXAHHKY CHCTEMa JIH(TOBA Kibyunu nojMoBH: MEXaHHUKH CHCTEM, aHaIH3a, IOTOHCKH MOTOP,

PEYKTOP. Y/KeTHa4a, CHIla, MOMEHT, Op3uHa, MpopayyH

Hanomena:

! ananusy MexaHHuKOr cHTeMa H(Ta ypauTH 3a ABE THIIHUHE KOH(UIypaLje, IPBH CHCTEM: NIOrOHCKa YikeTbaua, nomohHa yikeTibaua, yie, KaGHHa, KOHTPa Ter
CTI0jeH IMPEKTHO Ha YJke; APYTH CHCTEM: TIOroHCKa YIKeTibaua, noMoliHa yKeTibaua, yske, KaGuHa, KOHTPa Ter ca KOTypauoM.

Y codreecke anate AM(TOBA YPaIHTH MYITUMEM]ATHO, Y3 IEMOHCTpALU]y OCHOBHHX MoryhHocTH codreepekor anata (nnp:DigiPara® Liftdesigner Basic, wn
camuan).

4. YIIVTCTBO 3A JTUJAKTHYKO-METOJIUYKO OCTBAPUBAIGE IIPOI'PAMA

Ha npBom uacy ynosHaTH yueHHKe ca LIMJbeBHMA H HCXOIMMA HACTABE, OIHOCHO y4etba, MJIAHOM PajJia M KPHTEPHjyMOM H HAUMHMMA OLICHHBAkbA, KAO H HAYHHOM paja y
PpauyHapcKoj yMHOHHLM/KaGUHETY, NOJIe/IM Ha FPyTe U Pacriope/ioM peali3aliuje HacTaBe.

OGanun nacrase: Teopuja
Mecro peannsaunje nacrape:
— Teopujcka HacTaBa ce peannsyje y yUHOHHLM/CTICLM]aNH30BAHOM MYJITHMEIHjATTHOM KaOHHETy

TIpenopyuenu 6poj 1acosa mo Temama:
— Omurmi nojMoBu W nporHcu o AHTEOBMMA 10 Yacosa
~ Vpehaju 27 wacosa
—  AHajn3a OCHOBHHX MEXaHHYKHX CHCTEMa ﬂHq)Ta: 33 wac

Tpu n3paau onepaTHBHMX IIAHOBA NOTPeGHO je neuHUCATH AMHAMMKY pata nMajyhn y By 1a je yuetbe, Kao i (JOpMHpatbe CTABOBA 1 BPEAHOCTH, KOHTHHYHPAHH NPOLEC
¥ /1A je Pe3y.ITar je CBUX aKTHBHOCTH HA YaCOBUMA PEAM30BAHHX PA3IMUHTHM METOJICKMM NPHCTYNOM, kopuiihierem HH(pOPMALMja U3 Pa3TUUHTHX H3BOPA, MIPE3CHTOBAHHM
Behum Gpoje pealiix npuMepa i y3 akTHBHO yueuihe yueHnKa.

HactaBHe cajpikaje je HEONXOHO PEAIM30BATH KPO3 MPHMEPE WITO BULIE CHTYALMja M3 PEAHOr KOHTEKCTa, kopuctehn caBpemene Hactashe metose W cpenctsa. TpeGa
HACTOjaTH /la yueHHIH OyAy OCHOCOO/beHH 3a: CAaMOCTAIIHO PelaBarbe NMPOGIEMCKHX CHTYalMja: NMPOHANAKEHE, CHCTCMATH30Bake W Kopuiihere MHpopmaumja u3
PABIHUMTHX W3BOPA (HMP. CTPYUHE JMTEpaType, HHTEPHETA, Yaconuca, yubeHHKa, KaTanora...); BU3yelHo onakame, nopehere 1 ycnocrapbate Beza uamely pasnuunrix
caapikaja (HNp. NOBE3MBatbe Caapskaja MPEAMETa Ca CBAKOAHEBHHM MCKYCTBOM, CAjpkajuMa APYruX NpeaMeta  Ap.); THMCKH Paj; CamONpoLEHy CONCTBEHO 3HaHba M
HANPE/IOBatha; NPE3CHTALIM]Y CBOJHX PAjoBa M IPYNHMX NpojeKaTa M eUKAacHy BH3yeHy, BepGaiHy M MHCaHy KOMYHHKAUMjy y3. Kaja je To motpeGHo M oaroapajyhy
aprymeHTaLujy.

Tpuankom peasmsannje HacraBe uetahin BaKHOCT MOIITOBAbA CTAHAAP/A, IPABHIIA H IPOIKCA Y 0BOj 00/1aCTH H yKkasaTH Ha Moryhe npoGiieme Koju ce MOry MojaBUTH ycie
HETIOUITOBAIbA WWTH HOTPWIKaBatka HCTHX. TIOHEIHO je HACTABY PEATHSORATH KDO3 BEXGE Y Mapy, NPOGAEMCKe WiH NIPOJeKTHE 3AATKe Koje CY TIOBE3aHeE ca peatHum
KOHTEKCTOM Yy KOjHMa yUYEHHLHM Pajie Ha PasiMuMTHM JIeI0BHMA 32/1aTKa, UIPajy PasinuMTe YJlore W 1ajy Pelietsa y 3aBUCHOCTH 0J1 KOHTEKCTa y KOME Ce Haslase.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OUEIbMBAKE YUEHUKA
@opMaTHBHO OUEHHBAbE, Ka0 MOjIe/! Npahierba HaNpeoBarba yUeHHKa, Ce 0/IBHja Ha CBAKOM Hacy M CBaKa akTHBHOCT je 100pa MpHIIMKa 3a NPOLIEHy HaNpe/loBatba H 1aBatbe
nospatie undopmauwje. MocTuriyha yuenuka je Moryhe BpeHOBATH Kpo3: aKTHBHOCTH Ha uacy (Tj. POLIECY YHerba): OCTABLAMbE NUTALA 1/HH AaBatbe OIFOBOPA Y CKAATY
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Ca KOHTEKCTOM KOjH Ce 00jallibasa; OHTHBHOM OAHOCY NPeMa ONIPeMH; H3pay 3A1aTaKa, HCTP@KHBAUKHX NPOJEKATA H CI1.; IPE3CHTOBAME CAZIPAKAJa; TECTOBE NPAKTHUHHX
BewITHHA, npahere NOCTHIHYTOCTH HCXO/1a, oMo IPYroBMMa M3 0/1e/betba y LIMIbY CaBllajiaBatba rpauBa 1 cil. Yuennke Tpeba ocrocobsbasaTv M OXpabpHBaTH /1a POUEbYjy
CONCTBEHH HANPEIAK y OCTBAPHBakby HCXOJIA, Ka0 M HaTPE/Iak IPYTHX YueHHKa, Y3 oaroBapajyhy aprymenTauujy.

Ha kpajy cBakor yaca WiM akTHBHOCTH HANPABHTH KPATKY aHAIM3y J0CAJalliber paja, 0GaBe3HO NOXBAIMTH YUEHHKA 32 OHO LITO je MOCTHIa0 W OGPa3IOKHTH LITa MOJKE H
TpeGa a nonpasu w/unu ypaau. IToTpeGHO je OCMUCIUTH BUIllE TUNIOBA PA3IMUMTHX AKTHBHOCTH Ca MPOYKTHMA Pa3MUMTOr HUBOA CJIOKEHOCTH H YTBPITH OUeKHBaHE
MCXOJle, @ MIPEMa KUMa U KPHTEPHjyME BPE/HOBAMA.

OuemmBate yueHHKa ce oBHja y ckiaity ca IIpaBuannKom o ouemnsamy. [T0TpeGHO je, Ha NOYETKY WIKOJICKE FOMHE, YTBPAMTH KPHTEPHjyMe 3a OLiekbHBate (y cKally ca
TTpaBUIHMKOM O OLieH-HBalbY ), IPBEHCTBEHO 3@ CYMATHBHO OLICHHBAIbE H Ca IhHMa YIIO3HATH yYeHHKe.

CyMaTHBHO OlleH-HBAME Ce MOJKE H3BPLIMTH HAa OCHOBY MO/aTaKa MPUKYILEHHX (JOPMATHBHUM OLICHHBaMEM, pesysiTaTta/pelietha npobaeMCKOr Wik MPOjeKTHOT 3a/1aTKa,
YCMEHHX NPOBEPA 3Haka, KOHTPOAHUX M JomMahuX 3a/1aTaKa, TecToBa 3Haba U ¢i1. Haunu yTBphuBatba cyMaTHBHE OLCHE YCKIIAMTH Ca HHIMBHIYAJHHM 0COGHHAMA YUCHHKA.
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Hasug npeamera: EJJEKTPUYHA CUCTEMM JIMOTOBA

1. OCTBAPUBAE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMIIA U TPAJAE

Toauwby $oHA vacosa: Teopujcka HacTaBa Beskbe TlpakTHyHa HacTaBa Hacraga y 610Ky VikynHo
v 62 0 0 0 62

2. UIMJbEBH YUEA.

—  carie/iaBame OCHOBHHUX MPHHLIMNA HA KOjUMA Ce 3aCHMBA pajl TM(TOBA M CTHLAe 0IroBapajyhiux 3Haa u3 Te obnactn
— CTHIAHE OCHOBHHX TEOPUJCKHX 3aHHba O CCKTPHUHHM CHCTEMUMa THTOBA

—  CTHUARE OCHOBHUX TCOPHICKHX 3HaIba O CABPEMEHHM METO/aMa yIIpaB/barha THQTOBHMA

—  CTHLAE OCHOBHHMX NPAKTHUYHKX BELITHHA y Kopuihery TeXHHKe J0KyMeHTalmje upToRa

—  0camMOCTa/bUBakE YUCHHKA Y pajly W ynyhusare Ha kopuiuhiere cTpyuHe JuTeparype

3. TEME, HCXO/IH, TPENOPYYEHHU CAJIPXKAJU U K/bYYHU INOJMOBHU CAJUKAJA

Pa3pen: uerspT
Toamiibn pown yacosa: Teopuja: 62 waca:

UCXOHn

TEMA
ITo 3aBpierky Teme yueHuk he GUTH y cTamy Ja:

MNPENIOPYYEHH CA/IPKAJH / KJbYYHH ITOJMOBHU CAZIPIKAJA

o 00jaCHM NPUHLMI MOBE3UBAbA TU(TOBCKOr MOroHa Ha

Ocnosmn eaementn €1CKTPHUHY JIMCTPHO3Y THBHY MY,

M meme Bese y o HaBeJIe OCHOBHE JIEJIeMHTE KOMAH/IHOT OpMaHa TH(TOBCKOr
ayTomMarckom norona
YHupaB/bamy * npeno3Ha cumBosie eJeKTPUYHE ONpeMe Ha eJIeKTPHYHO]

1IEMH KOMAH/IHOT OpMaHa
« 00jacHu HaMeHY M HauMH pajia efleMeHaTa KOMaHIHOT
OpMaHa AHTOBCKOT MOroHa

» Hanajame enekTpuuHor noroxa udra, KOMaHHH OpmMaH audTa.

o Enextpomexannuke Gpase, KOHTAKTHE KyTHje, TACTEPH, NPEKHIAUH,
GUMETATHH 3ALITHTHI NIPEKH/IAUH, PENejH, KOHTAKTOPH (CKIOMKE),
BPCMCHCKH PEJICjH, MATHCTHH M HHYKUHOHH NPEKHIauH.

o EzexkTpuuna wiema Bese peseja y caMOApIKaukoM Crojy, noroxcka 6iokaza,
rofasHa M MoroHcka 610Kaja, BpEMEHCKH peJiej y Koty ayToMaTcKor
YNIpaBibatba MpoMeHa cMepa 0GpTala TpO(azHOT ACHHXPOHOT MOTOpa,
3alITHTA eIeKTPOMOTOpa 0/ nipeonTepehersa, hasHa 3alTHTa, eIEKTPHYHA
1eMa BE3e ayTOMATCKHX BPATa, HY/KHO OCBETIbEHC.

Kby'un n0jMOBH: HANAjaILE, ©ICMEHTH eCKTPUUIE, KOMAHANE W FALITHTHE
onpewe

Jennnaune n oM
cabupue KomManie o npernostaje cHMOOIIe eJleMeHaTa eJeKTpHYHE OnpeMe Ha
LIEMH KOMaH/IOBaIba MATMM TEPETHUM JH(TOM

ndprom

o TyMauH eIeKTPHUHY LIEMy KOMAH/I0Baba MM TEPETHUM

© TyMauM CICKTPHUHY LIEMY KOMaHI0BAH:A XHPAYTHUHHM

o Enektpruna mema Bese Manor TepeTHor iudTa ca ABe CTaHHLE, IIaBHH
HATIOHCKH BOJI, KOJIA YNIPaBJbatba i CHrHaH3alHje.

o Enexrpuuna wema ese audra ca pUHUM npucTajaibem ca Buile o1 4
CTaHMLIE, [MIABHH HATIOHCKH BOJL, KOJIO YTPAaB/batba M CHTHATTM3aLMje.

o EseKTpuuna iema Bese XwipaymuHor audra.

o Jludhr ca cabMpHOM KOMAHZIOM Ha 1071¢ (CHMILIGKC), /IeKTPHHHA LIeMa Be3e
KOJIa 32 PeryJialujy, NpHjemM KOMaH/Ie | LemMa Be3e CHrHalIH3almje 3a
cilyuaj BUILE Ol YETHPH CTaHHLIE.
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npenosHaje chMO0IE esleMeHaTa eleKTPUHHE OnpeMe Ha
C/ICKTPHYHMM IeMaMa KOMaH/I0Bakba XHAPAYTHUHHM
oM

0BjacHH OCHOBHH MPHHIMT cabHpHE KOMAH/E Ha Jlofie

K/byaHH 1I0jMOBH: €IEKTPHYHA 1IEMa, CUTHANW3a1Hja, cabMpHa KOMaH1a

Caspemenn 06jacHH OCHOBHY CTPYKTYpY YNPaB/badKor CHCTEMA * OCHOBHM MPHHUMIKM CABPEMEHHX CHCTEMA MOKPETatba H YNpasJbatba
cHeTeMH CcaBpeMeHHX MoroHa Jiudrosa nudroBruma
ynpaBbama 0GjacHH yIory MHKPOTIOPOLECOPCHX YNPAB/bAuKHX CHCTEMA | o MHKPONPOLECOPCKH YTPABIbauk CHCTEMH H (DPEKBEHTHO PEryIHcaHH
audroBuMa JIHQTOBCKHX NOroHa norony audrosa
06jacHH OCHOBHY HaMeHY (D)PEKBEHTHOT yNpaB/barba * OCHOBHH MPHHLMITA MUKPOMPOLECOPCKOT YIpaBibatba, Ca 3a1aTHM
€JIEKTPHUHUM HOrOHOM JMdTa TPAHCIIOPTHHM NIPOIPAMHUMA, Ca TIPOTPAMHMA KOJH CE ayTOMATCKU
©0BjacHn OCHOBHH MPHHLUI MUKPOTIPOLIECOPCKOT npunarohasajy
YNpaBsbatba 3a 33/1aTHM TPAHCTIOPTHUM NMPOrpamMUMa © CaBpeMEHH CHCTeMH YIPaB/bakha eJICKTPHUHHM TOTOHOM JHdTa nomohy
0BjacHH OCHOBHH NPHHLKII MHKPOTIPOLIECOPCKOT 1POrpaMaGHIIHHX JIOTHYKHX KOHTpOJIEpa
YNpaBjbatba ca MPOrpaMmUMa ca ayToMaTCKUM o MoryhHOCTH npepajie KOMaHHUX OpMaHa CTapUX pesieHuX TudToBa Ha
npunarohaBarem CHCTeM YMNpaeibakba MPorpaMabuiIHUM JIOTHYKHM KOHTPOJIEPOM
0BJACHH OCHOBHE NPUHLHIE YTPABIbAHbA E/IEKTPHUHHM « aHaM3a TEXHHUKE I0KyMEHTALI]E CABPEMEHOT YIIPABLAUKOT CHCTEMa
TOrOHOM JIM(yTa MyTEM MPOrPAMAGHAHHX JOTHUKHX audra
KOHTOsEpa.
HaBe/le OCHOBHe MOryRHOCTH npepajie CTapux pesiejHuX KibyuHH nojMoBH: caBpeMeHH CUCTEM MOKPETaba, MUKPIIOPOLIECOPCKH
nudToBa Ha yripaBibatbe nomohy nporpamabuiHor yRpaB/baukH cHCTeM, (PEeKBEHTHA peryJialiuja, TPaHCHIOPTHH MPOrpam,
JIOPUYKOT KOHTpOJIepa caBpeMeHa TeXHHUKa J10KyMeHTalHja
4HTA eIEKTPHUHE KOMAHIHE WeMe NIPOjeKTHE
JIOKYMEHTalI1je CABPEMEHHX yNpaB/baukhX CHCTEMa
€JIEKTPHUHOT NOroHa H(Ta
KOPHCTH TEXHHUKY JIOKyMEHTaLHjy JndTOBA  CrHcaKk OCHOBHHX CHMGO/IA KOjH Ce KOPHCTE Y TeXHHUKO] IOKYMEHTALH]H
npenostaje OcHOBHE CHMGO0IIE KOjH Ce KOpHCTe y TexHmuKoj |  androsa
JOKyMeHTaumju AndTOBa o CrHCaK 03HAKA OCHOBHHX CHMBOIA Y TEXHHUKO] OKYMEHTALIMjH AH(TOBA
HAaBOJIM O3HAKE KJbYUYHHX €/leMeHaTa y ()yHKLHOHHCatbY ® pacnopes KOHTAKATa Ha MPHKJbYYHAM KJIEMaMa FPaBHOT Pa3BOHOT OpMaHa
pana nmdra €JIEKTPOMOTPHOT 110roHa Judra
obpasnaxe yJI0ry U HAMEHY MOje/IMHHX eleMeHaTa, pesieja, | e eIeKTPUYHA LIeMa IJIaBHOT CHCTEMa Harajarba
A KOHTAKATA HA CCKTPHUHIM LEMaMa o eNIEKTPUUHA LIEMa HANAjarba TOFOHCKOr MOTOpA JIH()TA H e1eKTPOMOTOPA
nasa OBjacHM HauuH WIBPLIABAILA MOJEAMHHX CICKTPHUHKX WeMa |  BeHTWIATOpa
eleKTpHuHE . . " W
RoxymenTauuje nmdra * CICKTpHUHA LICHA Hanajarka peseja, kounnua Thn "STHAL"
anpTosa Tymauu Moryhe KBapoBe Ha OCHOBY €JIEKTPHUHE LeMe ® €IEKTPHUHA IIeMa CHIYPHOCHHX KPYroBa M 3alliTHTa MOCTPOjeHa-cabupHu

NPOLIEHH KOja je BPCTa KBapa Ha OCHOBY NOKasaTe/ba
u oarosapajyhe enexrpuune meme

cucTem
o eleKTpHUHA eMa ayTOMATCKHX BpaTa udTa

 eIEKTPHYHA LIeMa e/IEKTPOMOTPHOT MOrOHa ayTOMATCKHX Bpata

e €JEKTPHYHA LWema N03HBA U KoMakze TudTa

* €NEKTPHUHA IIeMa 3a H36OpP cMepa M HHCTIEKIMOHA (PEBH3HOHA) BOXKIbA
o €IeKTPHYHA LeMa KOUpHOT ypehaja

o eleKTpHUHA LIeMa BpEMEHCKHX pelieja 3a OKpeTalbe U NpHCTAjaibe
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© CIEKTPHYHA IIeMa alapMa U MOTBP/E NMpHjemMa KOMaH/e

e CJIEKTPHUHA IeMa NMOKA3HBaYa Nookaja kKaGHHe

© EJIEKTPUYHA LIeMa CHrHau3aLmje npeonTepehersa kaGuue

e M3je/HauaBae NOTEHIMjana TeXHHUKE KyhHIie, BOHOT OKHa

K.by'unn nojMoBH: TejMuKa 10KyMEHTALM], EICKTDHYIA WeMa, aHAT3a

4. VIIVTCTBO 3A TUJAKTUYKO-METOAUYKO OCTBAPUBAILE ITIPOI'PAMA

Ha npBom uacy ynosHati yueHuKe ca LIn/beBUMa M MCXOJIMMa HACTABE, OJIHOCHO Yuetba, M1aHOM PajJia i KPHTEPHjYMOM M HAUMHHMA OLIeHHBAA, KA0 M HAYHMHOM paja y

pauyHapcKoj yUHOHHLIM/KaGUHETY, NO/IE/IM HA FPYTIe M PACTIOPE/IOM peain3aliije HacTaBe.

O6mum nacrase: Teophja

Mecro peasimsaunje Hacrape:

— Teopujcka HacTaBa ce pealnnsyje y y4HOHHLIW/CIIELMjaIu30BaHOM MY/ITHMEIH]ATHOM KaBHHeTy

Ipenopyuenn 6poj 4acosa no Temam:
— OCHOBHM E/lEMEHTH 1 LLIEMe Be3e Y ayTOMATCKOM ynpassbaiby 15 uacosa
—  Jenunaune u cabupHe KOMaHae-NPUHIMNHK pana 10 uacoBa
—  CaBpemenu cHCTeMH ynipabarba 1n(ToBuva 10 yacosa
—  Auanuza eleKTpHuHe 1I0KymMeHTaluje ndrosa: 27 uacosa

Ipu u3paau onepaTHBHAX MJIAHOBA NOTPeGHO je AeUHUCATH AMHAMUMKY paia uMajyhu y BUALY Aa je yuerbe, Kao 1 (JOpMHpatbe CTABOBA M BPEAHOCTH, KOHTHHYMPaHH NPOLEC
W J1a je pe3y/ITar je CBUX akTHBHOCTH Ha YaCOBHMA PealM30BaHHX PasIMUHTHM METOJCKMM NPHCTYTOM, kopHiuierem HH(pOPMAaLKja U3 PasTMUHTHX H3BOPA, NIPE3CHTOBAHHM
BehuM Gpoje pealHiX MpuMepa 1 y3 akTHBHO yueuihe yueHnKa.

HacraBHe caipikaje je HEONXO/HO PEATM30BaTH KPO3 MPUMEPE LITO BHLIE CHTYalMja M3 PEAHOr KOHTEKCTa, KOpHCTehH caBpeMeHe HacTasHe MeTosie M cpesicTsa. TpeGa
HACTOjaTH J1a y4eHHIH Gy1y OCHOCOO/beHH 3a: CaMOCTAlHO pellaBaibe NPOOJIEMCKHX CHTyallMja: MpoHalakKerbe, cucTeMaTnsoBaibe M Kopuuihiewe unpopmaumja us
pasaMuNTHX W3BOpA (MNP, CTPYUHE AMTEPATYPE, MHTEPHETA, UACOMHCA, YUGCHHKA, KATATONA...); BH3YEIHO Onakaibe, nopehere W YCrocTaBbarbe Be3a Havchy pastHuuTX
caapikaja (HNp. NOBE3MBaKbe Capikaja MPEMETa ca CBAKOJAHEBHMM MCKYCTBOM, Ca/ipykajuMa JPyruX MpeMeTa W JIp.); THMCKH Paji; CaMONPOLIEHY CONCTBEHOI 3HaHa M
HanpeoBakba; MPEe3EHTALM]y CBOJUX PaloBa M rPYMHUX Mpojekata W edMKacHy BM3yesHy, BepOaiHy W mMcaHy KOMYHHMKalWjy y3, Kaja je To motpeGHo u oarosapajyhy
aprymeHTaLmjy.

TpuiukoM peannsauuje HacTaBe uctalii BOKHOCT NOWITOBAbA CTAHIAP/A, IPABKIIA H NIPONKCA Y 0BOj 06/1aCTH H yKa3zaTh Ha Moryhe npoGiieme Koju ce MOry N0jaBHTH yc/iea
HeNOUITOBAILA W/ HenpHAPHKaBaIa HCTHX. TIOKELHO je HACTABY PEATH3OBATH KPO3 BOKGC Y Napy, NpoGIeMCKe WIH MPOJeKTHE 3A1aTKE Koje Cy NIOBE3ANE Ca peatiim
KOHTEKCTOM y KOJHMA yUCHHIIH Pajie Ha PAa3HYMTHM JEJOBHMA 3a/1aTKa, WIPajy pasiMunTe YIore U 1ajy pellieiba y 3aBUCHOCTH 0]l KOHTEKCTa y KOME Ce Hanase.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLUEILUBAE YUEHUKA

DopMaTHBHO OlEH-HBAIbe, Kao Mo/ieN npahera HaNpeI0Bakba yUeHHKa, ce OJIBHja Ha CBAKOM Yacy M CBaka aKTHBHOCT je 106pa NpHIIMKa 3a MPOLEHY HANPE/IoBaka U laBathe
nosparte unopmaumje. octuriyha yuennka je Moryhe BpeHOBATH KpO3: aKTHBHOCTH Ha uacy (Tj. IPOLLECY YueHa); NOCTABbAE HTAHA /WM 1ABaIe OArOBOPA Y CKAALY
ca KOHTEKCTOM KOjH Ce 00jallibaBa; MO3UTHBHOM OZIHOCY TpeMa ONpeMH; H3pajly 3aaTaka, HCTPaKHBAUYKHX NPOjeKaTa M Cil.; NPE3EHTOBAILE CAAPIKaja; TECTOBE MPAKTHYHHX
BelITHHa, npahieke MOCTHIHYTOCTH HEXO/1a, oMoh IPYroBHMA W3 O/IeTbekba Y LIMJbY CaBlIa/laBatha FPAMBA H C1. Y ueHHKe TpeGa 0criocoGbaBaTH H OXpaGpHBaTH 1a MpoNeYjy
CONCTBeHH HANPEAAK y OCTBAPHBAIbY HCXOJIA, KAO M HANPe/IaK APYTHX yueHHnKa, y3 oarosapajyhy aprymenTauujy.
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Ha kpajy cBakor yaca WM aKTHBHOCTH HANPABMTH KPAaTKy aHajIu3y J0Cajalikber pajia, 0GaBe3HO NOXBATMTH YUEHHKA 32 OHO ITO je NOCTHIa0 M OOPa3oKHTH LTa MOXKE W
Tpeba na monpasu Wuau ypaau. [1oTpeGHO je OCMHUCIMTH BHIUE THIIOBA PA3THYMTHX AKTHBHOCTH Ca MPOAYKTHMA Pa3HYMTOr HMBOA CJIOKEHOCTH W YTBPAMTH OYeKHBaHE
HCXOJIe, a NPeMa UM U KPHTEPHjyMe BPEIHOBaMa.

OuetbuBaibe yuentka ce onsuja y ckiany ca Ipauiannkom o ouemnsamy. [ToTpeGHO je, Ha NOYETKY WKOJICKE FO/IMHE, YTBPAMTH KPHTEPHjyMe 3a OLetHBatbe (y CKilally ca
TIpaBUTHMKOM O OLEHUBaILY), IPBEHCTBEHO 32 CyMaTHBHO OLICHUBAILE U Ca IbHMa YTO3HATH YUCHHKE.

CyMATHBHO OHEmHBAmE CC MOKE H3BPUIMTH HA OCHOBY MOZIATAKA MPUKYTUCHHX (hOPMATHBHIM OLICHHBAMEM, PE3yITaTa/pellickha MPOGAEMCKOr I NPOjeKTHOT 3a71aTka,
YCMEHHX NPOBEpa 3Hakba, KOHTPOIHHX M I0MaliuX 3a/1aTaKa, TECTOBA 3Hatba W ¢1. HaunH yTBphuBatba CyMaTHBHE OLCHE YCKIIANTH Ca HHAHBHAYATHHM 0COOHHAMA YUCHHKA.
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Hasus npeamera: EJJEKTPUYHO ITOKPETAIE

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMIIA U TPAJAE

Loy poHA Hacosa:

Teopujcka HacTaBa

Bebe

TlpakTiuna HacTaBa

Hacrasa y Gioky

VkynHo

v

62

0

0

0

2. IUWJBEBH YUEIbA:

- yno3uaBaibe ca KAPAKTEPHCTHKAMA C/ICKTPHUHMX MALIMHA IPUMEICHHX Y OBOj 061aCTH;

= YNO3HaBalbe Ca OCHOBHUM MEXAHWUKHM J€/I0BUMA BY4HHX CPE/ICTaBa 3a PEHOC MOMEHTA Ha By4HE OCOBHHE;

- yro3naBaR-e Ca OCHOBHNM TEXHUHKHM PEILICHHMA, CICKTPHIHOM ONPEMOM H ypehajima KO eleKTPHUHHX BYHHHX CPEACTABA;
~  YNO3HaBabe Ca eICKTPHUHHM LIEMaMa ByUHHX CPE/ICTaBa H HXOBOM ()YHKIIjOM y OCTBapHBatby Byue;

3. TEME, HCXO/IH, IPENOPYYEHH CAJIP)KAJUA U K/bYYHU IIOJMOBH CAJZIPIKAJA

Paspen: werBpTH

TConuiibu domn yacosa: Teopuja: 62 uaca

TEMA

HCXO0aHu
Tlo 3aBpuietky Teme yuenuk he Gut y cramy ja:

TIPENIOPYYEHM CA/IP’KAJH / KJbYYHH IIOJMOBH
CAZIPKAJA

Teopuja Byue

HaBe/Ie yKpaTKO Pa3Boj eIeKTPHUHE Byye

06jacHH MojaM By4YHE CHJIE M BYUYHOT CPe/ICTBA
JeduHHLIE OTNIOPE KpeTatba

KJIacH(pHKYje OCHOBHE TEPMHHE BYUYHE CHIle
KJIaCH(HKYje OCHOBHE TEPMHHE CHAre By4HOT CPE/ICTBa
oBjachu wrTa je To axxesnja

neunme KoeuuMjeHT anxesuje

JiepuHMLIE ByUHY CHITY

HAINuLLIE ONITY jeIHAUHHY ByYe

o6jacHH 3Haverbe PU3MUKHUX BEUUYMHA Y OMLITO] jeAHAYHHH
Byue

objacku nojay Kouera

neumLIe KoeDHUHJEHT KoueH:a

AHATH3UPA YCIOBE KPETakha BO3WIA

oBjachu ujarpam Gp3uHe KpeTarba BO3HAA

OBjaCHH MyTHH A]ArpaM KpeTaba BO3WIA

oo o

VYBoay pa3Boj eleKTpHUHeE Byte.

TMojam ByuHe cHile BYUHOT Cpe/ICTBA.

OTIOpH KpeTakba - CTATHH H MIOBPEMEHH OTTIOPH.
Knacudukalmja nojMoBa TepMHHA KapaKTEPUCTHUHHX 32 BYUHY CHIY H
CHary By4HOT CPe/ICTBa.

Anxesuja n koepuuMjeHT anxesuje.

ByuHa cuiia ¥ KapaKTepHCTHKE €JIEKTPHUHMX BYUHHX CPE/ICTaBa.
OniuTa jeiHaunHa Byve.

Kouetbe, KOCDHLMJEHT KOUeHa  KOUHA TeKUHA.

Anannsa yciioBa KpeTarba BO3WIIA.

Jlnjarpam Gp3ute Kperarba BO3WIA.

TlyTHH ujarpam KpeTarba Bo3Ia.

Motopn 3a
nokperame

HaBe/le OCHOBHE KapaKTepPHCTHKE MOTOPa jeIHOCMEpHE CTpyje
HaBe/Ie OCHOBHE KapaKTePHCTHKE KOMYTAaTOPHHX MOTOpa
HaBe/1e OCHOBHE KapaKTePHCTHKE CHHXPOHHX M aCHHXPOHHX
BYUHHX MOTOpA

HALPTA KAPAKTEPHCTHKE BYUHHUX MOTOpA

KapakrepucTrke MOTOpa jeIHOCMEpHE CTpyje.
KapakTepHCTHKE KOMYTATOPHHX MOTOPA.
KapakTepucTike CHHXPOHHX M ACHHXPOHHX MOTOPA 3a NIOKPETatbe.
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MexaHHYKH 1€10BH
ypebaja 3a
nokperame

oBjachu HameHy 0GPTHOT MoCTosba
00jacHN HauMH O3HAYABAbA BYYHHX CPE/ICTABA

O6prHa nocToma.
O3HauaBatbe By4YHHMX CPE/ICTaBa.

Konrakraa mpexa

ONHLIE Pa3BOj KOHTAKTHHX MPEkKa

HaBe/Ie BPEJIHOCTH HAMOHCKHX HHBOA Y KOHTAKTHHM MpexKama
00jacHN MPUHLMI Harajatba KOHTAKTHE MpPEKe jeHOCMepHe
cTpyje

0GjacHH PHHLKMI HaNajata KOHTAKTHE MPEXKe HaH3MEHHUHE
crpyje

Pa3Boj KOHTAKTHHX MPEska M HANOHCKH HUBOH.
Hanajarbe KOHTaKTHe Mpeske jelHOCMepHe CTpyje.
Hanajarbe KOHTaKTHe Mpeke Hau3MEHHYHE CTPYj

HALPTa CTATHYKE H IMHAMHYKE KapaKTEepHCTHKE THPHCTOpA
0BjacHH CTaTHUKe H IMHAMHYKE KapaKTePHCTHKE THPHCTOPA
0GjacHK NpUHLMN peryaunje (Mojeiasara) HamoHa

CraTHuKe M IMHAMHYKE KapaKTEePUCTHKE THPUCTOPA.
Peryniaunja Hanona THPHCTOPCKHX OKOMOTHBA.
T 1aBHO CTPYJHO KOJIO KOl THPHCTOPCKHX JIOKOMOTHBA.

Tupnctopexe TUPHCTOPCKHX JIOKOMOTHBA « TlojaBa XapMOHHKa Y IPHMAPHO] MPEsKH.
JIOKOMOTHBE * HAUPTA NPHHLMTICKY LIEMY IJIABHOT CTPYjHOF Kol
THPHCTOPCKHX JIOKOMOTHBA
« OBjacHH MojaBy XAPMOHHKA W KAKO CE BPILIH HHXOBA
eNMMUHaLM]a
* HaBe/le OCHOBHY MO/IeNy €IEKTPHYHHUX JIOKOMOTHBA o Iloaena eneKTPHUHUX JIOKOMOTHBA.
© HAUPTA NPHHUMIICKY WIEMY IMIaBHUI CTPYjHOT Kojla-rpajyatopa | e IJ1aBHO CTPYjHO KOJIO - rpajtyatop.
« 0BjacHu MPUHIKN pajia rpajyaTopa o CTpyjHO KOO My1ITama y pai KOMipecopa.
* o0jacHu npoueaypy MylITakwa y paa koMnpecopa o CrpyjHO K010 naHTOrpaha 1 rIaBHOT NpeKnaya.
Enexrpuune o maupra CTPYjHO KOO namorpad)avu IABHOT NMpeKuaaya . I}oMqh(—m TIOrOHH. .
e + OBjacHH NPHHLIAI AC7I0BAIHA CTPY]HOT Kot ManTOrpaga « CrpyjHo Koo perysauuje Gpsute.
« oGjacHu nomohHe noroxe o EneKTpHuHO Kouete eNeKTPHYHHX BO3HIIA.
« oBjacHu HauMH JeNoBatba CTPYJHOT Konla peryiaunje Gp3une na
oarosapajyhoj memu
« oGjachn Haumk ciposolierba eEKTPHUHOL KoLetba
JIOKOMOTHBE
* HaBeJIe NIOTOHCKY ONpeMy TpamBaja « Tloroncka u ynpasJbadka onpema Tpamsaja u TposiejGyca.
« HaBeJle ynpaB/bauky OnpeMy Tpampaja o KapakrepucTHKe CacTaBHHX J1e/OBA €EKTPHUYHE ONpeMe Tpambaja
Tpamsaju n o HaBejle OCHOBHE KapaKTEPUCTHKE CaCTaBHMUX JeJI0Ba TpamBaja Tposnejbyca.
TpoaejBycn  TponejByca « Vnpassmarse Tpavsajuva u Tposiejoycuva.

OGJaCHM OCHOBHH IPHHILMI YNIPABLAILA TPAMBA]HMA
OGjacHi OCHOBHH NpHHINI YNIpaBbatba Tpoejoycom

Eextpuuna Bosnia

HaBE/IC OCHOBHE BPCTE €JIEKTPHUHHX BO3HIA
0GjacHH WTa je TO XUOPHAHH NOTOH

0GjacHH NPHHLMI €/IEKTPOMArHETHOT OC/Iakbalba

HaBesIC OCHOBHE HauMHe Hanajama ypehaja 3a ecneKkTpHUHO
NoKpeTathe

HaBe/le OCHOBHE MpaBLie pasBoja ypeljaja 3a eniekTpHuHO
TIOKpeTakhe

Bperte esleKTpHUHKX BO3HIa.

XuGpH/HH NOroH.

EfteKTpomareTHo ocamabe.

Hauunn nanajama ypehaja 3a eneKTpuuHo nokpeTarse.
Tpasuw pa3soja ypehaja 3a €IGKTPHUHO MOKpETarbe.
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petuaBa rpocta kojia nomohy yornresor OMOBOr 3aK0Ha;
petuasa cioxkena kona nomohy Ipsor u Jlpyror Kpuxogoeor
3aKOHa.

MOKa)Ke J18jCTBA eNIEKTPHUHE CTpYje:

M3MEpH HarloH H CTPYjy y Koiy;

npoBepy OMOB 3aKOH MEPEHEM CTpYyje H HaroHa;

* Meperba Ha renepatopuma;
« Bese oTnopHuka.

K/LYUHH NIOJMOBH: €/IEKTPHUNA CTPYja, €/IeKTPHUHA OTIIOPHOCT, CTPYjHO
KO0, CHara, reHepaTop, NoTpola,

o niposepr [Tper Knpxohos 3akoH MepereM cTpyja;
o nposepu JIpyrn Kupxodos 3akoH MeperseM Hanoua;
© M3MEPH EEKTPOMOTOPHY CHITY, HAOH Ha onTepeheHom
IeHepaTopy H YHYTpalllby OTIIOPHOCT FEHEPATOP:
© MepereM NpOBepaBa H3pauyHaTy eKBUBAIICHTHY OTIIOPHOCT
Be3e OTNOPHHKA
« 0GjackH ojav MarHeTa, MarHeTHOT 110:ba; TEOPUJA
o rpagMUKH NPECTABH MATHETHO MOJbe; « Tlojam MarHeTHOr noba. [PauUKO NPEICTaBIbaH,Ee MATHETHOT N10Jba.
© W3padyHa jaunHy MATHETHOT M0Jba OKO PABOT NPOBOIHHKA MarneTHa cBojcTBa Matephje;
KPO3 KOjH MPOTHYE CTPYja; « MarneTHa nHaykimja. MarkeTha nponyctsbuBocT. Miyke BeKTopa
o 00jacHH MarHeTHa CBOjCTBA MaTepHjasa; MarHeTHe MHIyKLuje:
o HaBeJIe M0/IesTy MarHeTHUX M ()epOMArHEeHTHX MaTepujana; « MarnehemepepomarHeTHux Matepujana. MarHeTHH XHCTepe3nce;
o oOjacHu marHehemepepoMarHeTHUX MaTepHjaia W MarHeTHH * MarneTHo nosbe cTpyje y npaBoM npoBOAHHKY. MarHeTHo nosbe crpyje
XuCTepesHc; Y HaBOjKy H HABOjy:
© M3padyHa MarHeTHy MHAYKUM]y 01 CTpyje Y npaBoM * MarnetomoTOpHa chiia. MarHeTHa oTnopHoOCT;
NPOBOIHUKY, O/IPE/IN HeH CMep; o Tlojam mMarneTHor kona. Kan-XonkuHCOB 3aK0H;
* 00jacHu MarHeTHy MHAYKLH]y Y HaBOJKY M HaBOjy W OAPEIH « Enexrpomarxerna cuia. Enekrpoansavuuka cuiia. Hasojak u HaBoj y
HeH CMep: MarHeTHOM 110Iby;
« ofjachn MarnerHo koo 1 Karn-XonkHHCOB 3aKOH, H3padyHa o TpuHLKIT pajia eIeKTPOMOTOpA je/IHOCMEpHE CTpYje:
BeJIHUMHE Be3aHe 3a MArHETHO KOJIO; « EjleKTpoMarHeTHa HHAyKUMja. JIeHLOB 3aKOH;
EnexTpomarnernsam | e u3pauyHa eJeKTPOMErHETHY M €IEKTPOAUHAMUYUKY CHITY, o WHmykoBaHa eeKTPOMOTOPHA CHIIA Y TIPABOM MPOBOIHHKY, HABOjKY
0/Ipe/IH BUXOB CMep; HaBOjy;
o 0BjacHH MPHUMEHY eIeKTPOMArHETHE U eNIEKTPOIMHaMKuKe cuie | o [IpHHLWMN pajia reHepaTopa jeIHOCMEpHE CTpyje;
KOJL €/IeKTPOMOTOpa; o CorncTBeHo MarHeTHO nosbe. ConcTenn duyke;
o 0GjacHu JIEHIIOB 3aKOH M HEroBY NPUMEHY KO/ NpaBor « KoeduumjeHt camonnyKkuuje (MHIyKTHBHOCT);
NPOBOIHKMKA, HABOJKA M HABOJA Y MATHETHOM NOJbY; o Enepruja kaema. EneKTpoMOTOpHa cijla cCaMOMHIYKLMje;
* OJIpe/I CMep WH/IYKOBaHE e/IeKTPOMOTOPHE CHIle; « Mehycobna unaykuuja. Enekrpomoropha cuia meljycoGue nnaykumje;
o ofjacku npunLMIT paza resepatopa; « Bpuiose ctpyje.
« OGjachH KOHTPAEIEKTPOMOTOPHY CHITY MOTOpA;
« oBjachu BPTAONKHE CTpYje: BEXBE
* 00jacHH CaMOMHIYKLH]Y « MarHeTH u eleKTpoMarHeTH;
« M3padyHa MHIKTHBHOCT HaBOja; « Kanemosn;
« 0GjacHu y3ajaMHy HHAYKLH]Y: o CamouHaykuuja
© pelliaBa je/IHOCTaBHE 3/1aTKE M3 06JIACTH eNIeKTPOMArHeTH3Ma .
o nokake MehycoGHO MoHalae MarHeTa, MarHeTa U Mekor
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4. YIIYTCTBO 3A JTUJAKTHYKO-METOJIUYKO OCTBAPUBAIGE IIPOI'PAMA

Ha npBom yacy ynosHaTH yueHHKe ca IIMJbeBHMA H HCXOIMA HACTABE, OJIHOCHO yueHa, MIIAHOM Pajia M KPHTEPHjyMOM H HAUMHHMA OLICHHBakba, K0 H HAUHHOM pajia y
padyHapeKoj yUHOHHLM/KaGUHETY, NO/Ie/H Ha rPyIie H PACIIOPENIoM peallualiije HacTase.

Omun nacrase: Teopuja
Mecro peasimsaunje Hacrape:
— Teopujcka HacTaBa ce peainsyje y yHHOHHIH

TIpenopyuecnn Gpoj uacosa mo Temama:
— Teopuja yue: 13 uacosa
— Mortop 3a nokpeTate: 5 yacoBa
—  Mexaunuku aenou ypehaja 3a nokperarbe: 4 uaca
—  KonraktHa Mpeska: 5 uacoBa
—  TupucTOpCKe JOKOMOTHBE: 6 uacoBa
—  Enckrpuune nokomotHee: 15 uacosa
—  Tpamsaju 1 TponejOycH: 5 yacosa
—  Enextpuuna posuna: 9 uacosa

[pu n3pajy omepaTHBHMX IJIAHOBA NOTPEGHO je NeUHUCATH IMHAMKKY pata nMajyhn y BUaLy 1a je yuetbe, Kao U (JopMHpatbe CTABOBA 1 BPEAHOCTH, KOHTHHYMPaHH MPOLec
W /12 je e3yITarT je CBHX aKTHBHOCTH Ha YaCOBHMA PEAH3OBAHHX PASTHUHTHM METOJICKHM NPHCTYTIOM, Koputihersem H(OpMALHja W3 asIMUHTHX H3BOPA, PE3CHTOBAHNM
Behim Gpoje peasHux npumMepa 1 y3 akTHBHO yuetuhe yueHuka.

HacrapHe canpikaje je HEONXO/IHO PeaTu30BaTH KPO3 MPUMEPE IITO BHIIE CHTYalMja M3 PEaHOT KOHTEKCTa, KOpHCTehH caBpeMeHe HacTaHe MeTone W cpenctsa. TpeGa
HACTOJaTH Ja YueHHuH Oy1y OCHOcoG/beHH 3a: CaMOCTAJHO pellaBaibe NPOGJEMCKHX CHTYalMja; NpOHAWKerwe, cHCTeMaTHsoBate W Kopuuihere uHpopmauuja us
PASTMUHTHX M3BOPa (HN. CTPYdHE THTEPATYPe, HHTEPHETa, HaCONHCA, YUOEHUKA, KATATOr. ..); BH3yelHO onakarbe, nopeherbe 1 yCrocTaBbarbe Besa namelly pasmHunTHX
cazpxkaja (HNp. TOBE3MBAE Capkaja MPE/MeTa ca CBAKOJHEBHUM MCKYCTBOM, CajpKajuMa JPYTHX NpeaMeTa  Jp.); THMCKH ajl; CaMOMPOLIEHY COTICTBEHOT 3Hakba M
HanpeoBakba; NPEe3eHTALM]y CBOJUX PaloBa M rPYNHUX Mpojekata W edUKacHy BM3yesHy, BepOaiHy W nucaHy KOMyHMKaLMjy y3, Kaxa je To notpeGHo u oarosapajyhy
aprymeHTaLujy.

Tpuamkom peanmsanmje HacTaBe HCTahM BAKHOCT NOLITOBAMA CTaHIap/ia, NIPABHIIA H TPOTIHCA Y OBOj 06/1aCTH W ykasaTH Ha Moryhe npoGiieme Koji ce MOTy NojaBuTH yeet
HeNoIITOBAMba W/HAW HenpHApKaBama UCTHX. [I0KebHO je HACTABY peaTH3OBaTH KpO3 BexOe y napy, MpodieMcKe AW MPOjeKTHe 3A1aTKe Koje Cy MOBE3aHe ca PeatHum
KOHTEKCTOM Y KOjUMa yUEHHIM Pajie Ha Pa3IHuMTHM EI0BMMA 3a/1aTKA, UTPajy Pa3MuuTe YJIOre M 1ajy Pelieha y 3aBHCHOCTH O]l KOHTEKCTA Y KOME Ce Hajlase.

TIporpam npesvMeTa je HaNHCaH ca JbeM /1a yHEeHHIM 06Pa30BHOr MPOdHIa eNCKTPOTEXHHYAP MPOLECHOT YNPaBibatha CTEKHY 3Hakba M3 001aCTH EIEKTPOMOTOPHHX TOToHa
NPUMEHEHHX Y €JIEKTPHUHO] BYUH.

Hacrasuy Temy Teopuja Byue Tpeba 06pasnTH TaKo 1a y4eHHILIM CTEKHY OCHOBHA 3HaHba Ha KOJUMA Ce 3aCHUBA BY'a, a THME M PUMEHA eIEKTPOMOTOPHOT NOTOHa Y TPaHCMOpTY.
TesumTe y pajty Tpeba yeMepHTH Ha OGpTHA MOCTOIba, Ha BCTY OCIaMatha ByUHHX MOTOpA H TIO3HABAMLE MEXAHHUKHX JIe70BA e/ICKTPHUHKX BO3HAA KOjH Ce KOPHCTE 32 PEHOC
BYYHE CHJIE Ha MOTOHCKE OCOBHHE.

TIOHOBHTH OCHOBHE PajiHe M PEryJIaloHe KapaKTEPHCTHKE €/EKTPHUHHX MallMHa KOje Ce KOPHCTE Y eIEKTPHUHOM MOKpETaiby.

V OKBMPY HAaCTaBHE TeMe KOHTAKTHE MPEKe OOPaMTH TOJMIOHHM3alM]y eNeKTpHUHE KOHTakTHe Mpeske. [loceGHy maiby TpeGa 0GpaTHTH Ha BPCTE HATNOHCKMX HMBOA M
TeXHHMYKa pellielba y Hanajarby Mpexa.

HacTaBiy Temy THPHCTOCKE JIOKOMOTHBE TpeGa JIeTabio 0GpaiHTH ¢ 053HPOM Ha IHHXOBY LIMPOKY NpHyeny. Ha NOUeTKy NOHOBHTH OCHOBHE NIOJMOBE O THPHCTOPHMA 1
THPHCTOPCKAM NPETBAPAUMMA A 3ATHM OOPAZITH HHXOBY MPHMEHY y OKBUPY €1CKTPHUHON MOKpeTarba.
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HacrasHy Temy efleKTpHUHE JIOKOMOTHBE OOPaIMTH TAKO 14 yUEHHLIH CXBATE CIEUH(UUHOCTH, KAKO Ha €JICKTPOCHEPTeTCKOM, TAKO M HA TJ1aHy MPUMEHEHUX e/IeKTPOMOTOPHUX
NOrOHa jeIHOCMEPHE W HAW3MEHHYHE CTpYje.

HacrapHy TeMy TpamBaji M TpOJiEjGyCH peali30BaTH TaKo J1a €€ Harace CrieltMHIHOCTH NPUMEHEHHX EIEKTPOMOTOPHHX MOFOHa.

V ckiiony HacTaBHe TeMe eJIeKTPHYHA BO3HIAa 00paMTH caBpeMeHa TeXHHUKA Pellierba Koja ce 1aHac KOpUCTe.

5. YIIYTCTBO 3A ®OPMATHBHO U CYMATHBHO OLEIbUBAIE YUEHUKA

@opMaTHBHO OUEHHBAbE, Ka0 MOjieN Npalierba HaNpeoBarba yUeHHKa, Ce 0/IBHja Ha CBAKOM 4acy M CBaKa aKTHBHOCT je 106pa NPUIHKa 3a IPOLeHy HanpeIoBatba H 1aBatbe
nosparxe uudopmaumje. [octurnyha yuennka je moryhe BpesHoBaTH Kpo3: aKTHBHOCTH Ha 4acy (Tj. POLIECY yuerba); 0CTaB/batbe UTarba WK 1aBatbe 0AroBopa y CKiaay
ca KOHTEKCTOM KOjH ce 0Gjallbaa; MO3UTHBHOM OJIHOCY TpemMa OMpeMH: H3pajly 3ajaTaka, MCTPOKHBAYKHX MPOjeKaTa U Cll.; MPE3EHTOBAME Ca/pikaja; TECTOBE MPAKTHUHHX
BeuITHHA, npahere NOCTHIHYTOCTH KCXOJ1a, TOMON IPYrOBMMa W3 O/Ie/betba y LIMIbY CaBllajlaBatba rpaiBa 1 cil. YueHnke TpeGa ocrocobbasatv M 0XpabpHBaTH /1a IPOUEHbY]y
CONCTBEHH HANPEAAK y OCTBAPHBAkbY HCXO/1A, KAO M HAMPEeJaK APyrHX yueHuka, y3 oaroBapajyhy aprymenTauujy.

Ha kpajy cBaKkor yaca Wi akTHBHOCTH HANPABHTH KPAaTKy aHaIM3y 0CAallIber Pajia, 00aBe3HO MOXBAIMTH YUCHHKA 32 OHO LITO je MOCTHIao H 00Pas/IokHTH Ta MOKE H
TpeGa 1a nonpasu W/uau ypaud. [TOTPeGHO je OCMUCIMTH BHLIE THIOBA PA3TMUHTHX aKTHBHOCTH Ca NMPOLYKTHMA Pa3IHUMTOr HHBOA CJIOXKEHOCTH H YTBPIHTH OueKHBaHE
HCXOJIe, @ MIPEeMa KHMA M KPHTEPHjyME BPCAHOBAMbA.

OuernBarbe yueHuka ce o/iBuja y ckiay ca [paBuiannkom o onemnBamy. [10TpeGHO je, Ha MOUETKY WIKONCKE FO/IMHE, YTBPAMTH KPUTEPHjyMe 3a OlieHHBabe (y CKaty ca
TpaBUIHKHKOM O OLEH:MBAlbY ), IPBEHCTBEHO 3a CYMATHBHO OLIEHHBAILE M Ca 1hHMA YIO3HATH yUYEHHKe.

CyMaTHBHO ONEHHBAME Ce MOKE H3BPLIMTH Ha OCHOBY TOJATaka NPUKYMILEHHX (JOPMATHBHHM OLICHHBAIbEM, Pe3y/iTaTa/pelletba NpoGIeMCKOr Il TPOJEKTHOT 3a/1aTka,
YCMEHHX NPOBepa 3Hakba, KOHTPOIHHX 1 IoMalkX 3a/1aTaKa, TeCTOBA 3HaHa U ¢I. HaunH yTBphuBarba CyMaTHBHE OLICHE YCKIANTH Ca HHAHBHIYATHHM 0COOHHAMA YUCHHKA.
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Hasns npeamera: HHAYCTPUIJCKA POBOTHKA

1. OCTBAPUBAE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMIIA U TPAJAE

TCoaumiby Gonz yacosa:

Teopujcka HacTaBa

Bebe

IlpakTiyna HacTaBa

Hacraga y 610Ky

YkynHo

v

62

0

0

0

62

2. IM/bEBU YUEA:

—  Yno3HaBae yueHHKa O OCHOBHHM MOJMOBHMA HHIyCTPHjCKe poGoTHKe
—  OcrniocobbaBarbe y4eHHKA J1a pasiKyjy OCHOBHE KOH(DHIypaluje HHYCTPHjCKHX poGoTa
—  Vno3HaBame y4eHHKa ca KHHEMAaTHKOM HHYCTPHJCKHX poBoTta

—  Vnosmasarse yueHHKa ca IMHAMHKOM HHYCTPHJCKHX POGOTa

—  VnosnaBatbe yueHHKa ca CEH30pHMa Y MHJLYCTPHCKOj poGOTHLM

—  Yno3HaBae yueHHKa ca MOrOHMMa KO/l MHYCTPHjCKHX poGoTa

—  VYnosHaBatbe yueHHKa ca yrpaBJbabeM KOJl HHIYCTPHJCKHX poboTa
—  Vno3HaBare y4eHHKa ca OCHOBaMa MporpaMupara pobora

—  Ynoswasame yuennka ca CNC maumnama

3. TEME, HCXO/IH, IPENOPYYEHHM CA/IPKAJU M KJbYUHH IIOJMOBHU CAUKAJA

Paspen: Yerspru

Tommunsu doin uacosa: Teopuja: 62 uacosa;

TEMA

WCXOIN
IMo 3aBpuieTKy Teme yueHuk he GUTH y cTamy na:

TPENOPYYEHU CAAPKAJH / KJbYYHHA IOJMOBHA
CAZIPKAJA

YBoa Y HHAYCTPHjCKY
POGOTHKY

OGjach¥ 3Hauaj HHIYCTPHjCKE POGOTHKE

Habpoju 0CHOBHE MOjMOBE KOjH Ce KOPHCTE Y HHIYCTPH]CKOj
poboTuLm

Hagenie nosieny poGoTckux cuctema

Haasesie noacucTeMe Koa MHIyCTpPHjCKHX poGoTa

OGjacHH yJIory NojeIMHMX MOACHCTEMA KO HHLYCTPH]CKHX.
pobora

Pa3Boj nuycTpujcke poGoTike

(OCHOBHH TIOJMOBH KOjH C€ KOPHCTE Y HHJIYCTPHCKOj poGOTHIIM
Tozena poGoTckUX cUCTEMa

ToacHcTeMH KOJL MHYCTPHjCKHX poBoTa

oo

KibyHH 10jMOBH: POGOT, MAHHITY1aTOp, XBATAY, 0CTOJbE, PYKa, OrOH

Kunemaruka
JAMHAMHKA
MHAYCTPHjCKHX
podora

'VTBPIM KOOP/MHATHE CHCTEME KOjH Ce KOPHCTE KOl
MHyCTPUjCKHX poGoTa

OGjachu mMoryhe TpaHchopmauuje KOOPAHATHUX cHCTEMa
Jlepunnine nojam crenena cioboae

OGjachy 1iTa je KHHEMATCKH Map ¥ JaHail

Jedunuie Mmuunmanuy kondgurypaumjy podora

Habpoju MeTozie npoyuaBarba AMHAMHKe poGoTa

O6jachu pazuky u3vely MPEKTHOT H HHBEP3HOT NpoGeMa
JIMHaMHKe

Hageze kongurypauuje po6ora

OGjachy wiTa je pasHH npocTop podoTa

.

Koopauuarhu cuctemn

Tpancopmatje KOOPAUHATHHX CHCTEMA
JMpeKTan KiHEMaTCKH IpoGem

Mertoze npoyuaBara AMHaMuKe poGoTa
Kowdurypauuje poGora

Panuu npoctop poGora

.

.

Kby IR MOjMOBH: HyITH MO7I0%aj, KHHEMATCKH Tap, KHHEMATCKH flaHal,
Tpanchopmaumja, napamMeTap, Criosbaliha KOOPAMHATA, YHYTpallba
KOOp/IMHATa, IMHAMHKA WHYCTPHJCKOT POGOTa, pajiHi IPOCTOp, I0XBAT,
KoHHrypauuja, creneH ciobone
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Tloronckn n MepHH
CHCTeMH KO/ poboTa

HaGpoju BpeTe noroHa Kozt HHAYCTPHjCKUX poGoTa
Vriopeau BpeTe NOroHa crpam HOCHBOCTH, Gp3nHe

Hasejie npuveHy €/1eKTPOMOTOPA jeAHOCMEPHE CTpYje Y
poGoTuim

OnuLue HAYMH MOCTaBJbatba MOTOPA jEIHOCMEpPHE CTPYje KO
MHLYCTPHJCKHX PobOTa

OGjacHH NPeHOCTH M MaHe KOPauHHUX MOTOPA KOl
MHIYCTPHjCKHX poGoTa

O6jacuu Harmonic drive noron koa uuayctpujekux poora
Hagesie npuMeHy MHEYMaTCKOT MOrOHA KO/ MHYCTPH]CKHX
poGora

« Bpcre norouna kox uHycTprjekux pobota

« ENeKTpoMOTOpH jeIHOCMEpHE CTpYje Kao MOrOHCKH e/eMEHTH y
HHJYCTPHJCKO] poGOTHLM

« Kopaunu Motopn

« Harmonic drive norom koa uHaycTpHjckinx poSota

o Mepuu cuctemu ko1 poboTa

KibyuHu nojMoBH: noroH, kopaunn Motop, Harmonic drive, mepnu
cHcrem

Yupasbame
poGoTHMa

OGjacky dyHKIH]y YNpaBIbauKor cHeTemMa poGoTa
OGjacHH pasii4uTe BpCTE ynpaBibatba poGoTHMA
Vropeau pasiuuuTe BpCTe ynpaBibatba poGoTHMa

CTpyKTypa ynpaBbaukor cHeTeMa poboTa

(OCHOBHH €JIEMEHTH CABPEMEHHX YTIPABIbAUKHX CHCTEMA
CeKBeHLMjaHO ynpaBbatbe poGoTHMA

‘VripaBsbatbe Tauka 1o Tauka

Vnpaswaibe 110 KoHTypava

..

K/byuHH M0jMOBH: yNpaB/bate, YNPaBbaukH CHCTEM, CEPBOYTPABIbabE,
KOHTYpa

Cellu)[)cl(" CHCTEMH
woit poGora

OGjacHn (yHKLH]Y CEH30PCKOT CHCTeMA KO HHLYCTPH]CKUX
poGota

Hagesnie Tunoe censopa ko poGota

Paznukyje Haveny censopa Koa poboTa

o Vjiora u 3Hauaj CeH30PCKOI CHCTEMA Y MHAYCTPHJCKOj POOOTHLM
« Censopu nosoxaja

Censopu Gpsnte

TaKkTHIHH censopn

Censopu GnusuHe

CeH30pH CHIIE H MOMEHTa

Censopu BusHje

B

KubyuHH NOjMOBH: CEH30D, EHKOJIEP, PE30/IBED, NOTEHLMOMETap,
JMHeapHH audepeHumjaiHn TpaHcOpMATOP, TAXOreHepaTop, TaxomMeTap,
MepHe Tpake, YITPasByuHH CEH30D, KaNaluTHBHH CEH30p, ONTHUKH
censop. TpoumMeHsHoHanHa Bu3Mja

3aBpmnn ypehaju
Koj1 poGoTa

OGjachn dynKijy 3aBpusmx ypehaja Kozt HHAYCTPHICKHX
poGota

HaGpoju Tirose 3aBpinnx ypehaja

OGjacHu NPUHLKI pajia XBaTaua

OGjackm npuseny 3aspumx ypebaja y unayctpujn
(ayromoGuiicKa, 3aBapHBatbe...)

« dynkunja saspummnx ypehaja
o Tunosw 3aBpuiHKX ypehaja
« 3aspuiny ypehaju 3a npowecHe onepauuje H KOHTPosTy

Kabyunn nojmosn: 3aspunn ypebaj, paexcuGuanocr, xpatau

Ipumena podora y
MHIYCTPHjH

Haseze npumeny poGota y HHAYCTPHjH

OGjachy 3Hauaj npuMeHe poboTa y MHIyCTpHjH
Paznukyje ocHOBHY NpHMeEHy HHAYCTPHJCKHX poGoTa y
MHJYCTPHjH

o TIprMena HHIYCTPHjCKHX POGOTA MAHHITYJIALK]E H OMCITYIKHBAtb
o AyTOMATH3aIlHja MPOLECa MOHTAKEe MPHUMEHOM HHLYCTPHjCKHX poboTa
o PoGoru y uakcuGuanum TexHosowkum hennjama
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Kbyunu nojMoBH: najetupare, NpoLecHe onepatimje, MoHTaxa,

KOHTpOsIa

« Hasezne noapyuje npumerie CNC MaiunHa y MHAYCTPHjH o Tlpumera CNC MalunHa y MHAYCTPHU

« Habpoju ynpasauke jenunuie CNC mawnna o Ynpasmauke jeaunuie CNC mamna

« OBjactm ysory 1 3Havaj kommotent CNC matmna « Tloron CNC matumsa - ( Ha npumepy CNC crpyra u rojanuue)

« OGjachu noron CNC maumna * MexaHHuku npeHocHH cuctem ko CNC mawmna ( Ha npumepy CNC
CNC mammne « Haseze nienose MexaHHuKor npeHocHor cuctema kog CNC CTpyra M rjioanmue)

MaluHa o Ilporpamupare CNC mainnHa ( Ha npumepy CNC ctpyra 1 riojanuiie)
« OGjacy wrra noapasyvesa nporpamuparse CNC mawnta « Tlpunuun paza CNC maumna ( a npumepy CNC crpyra u rioanuue)

« OGjacuu npunwn paa CNC maiumma
Ksbyunn nojvosn: CNC MaliHa, KopauHu MOTOp, HaBOHO BPETEHO,
CNC crpyr. CNC rnonanuua G ko

4. VIIVTCTBO 3A JUJAKTHYKO-METOJAWYKO OCTBAPUBAIGE IIPOTPAMA

Ha npBom uacy ynosHatv yueHHKe ca LM/bEBUMA M HCXOJMMA HACTABE, OIHOCHO Yueka, MJIAHOM Pajia U KPHTEPHjyMOM H HAYMHMMA OLCHMBAKA, KAO U HAYMHOM paja y
YUHOHHLIM/KAOMHETY, MOJIE/IH Ha TPyNe M PacTiope/ioM peau3aimje HacTase. JMCKyTyjeTe ca yueHHLIMMa O HHXOBUM MCKyCTBHMA (pasMuuLbaiMa) Ha Teme: LlTa je To
poGot? Koje je moapyuje npuvene nuaycTpujckux pobota? Kakee pyHkumje Tpeda poGot a cunynu? Koje cy nossati npoussohaun poGota? Jla iu cy MMany npuimke 1a
BHIIE HHYCTPHjCKOT poGoTa?

Oumun nacrase: Teopuja

Mecto peamusannje nacrase: Hacrapa ce peanmsyjy y yUHOHHIN/CICIH{ATHIOBAHOM My ITHMEHIATHOM KaGHHETY

Tpenopy4enn 6poj yacoBa no TeMama:

~ VBony nHayctphicky poBoTHky: 5 uacosa

— Kunematuka u qunamuka poSota: 9 uacosa

— TIoroHCKH M MEpHH CHCTeMH KO poboTa: 8 uacosa
— VYnpassbatbe poboTuma: 7 yacosa

— Censopcku cuctemu ko poGora: 10 waca

— 3aspuiuu ypehaju koa poGora: 4 waca

— Tlpumena poGota y uuaycTpujm : 5 uaca

— CNC mauwmne: 9 uaca

Tlpu U3paau onepaTHBHAX IJIAHOBA NOTPEGHO je nerHKucaTh AMHAMUKY paja uMajyhin y Buly /a je yuerbe, kao i GopMHpaibe CTaBOBa W BPEIHOCTH, KOHTHHYMPAHH MpoLiec
W 12 je Pe3yITaT je CBHX aKTHBHOCTH Ha UaCOBHMA PEATH3OBAHHX PA3THUHTHM METOZICKHM NPHCTYTIOM, Kopuiherem Hi(OpMALHja W3 PASTHUHTHX H3BOPA, IPE3CHTOBAHNM
sehum Gpoje peainix npimepa  y3 aktuHo yueuhe yuenuka,

Hacrasie cajpikaje je HEONXOIHO PealM30BaTH KO3 CHMYJIALMy LITO BHLIE CHTYalLMja M3 peajlHor KoHTeKcTa, kopuctehu caBpemene HactaBe Metone M cpeacrsa. TpeGa
HACTOjaTH J1a yueHHUH Gy1y OCMOCOG/beHH 3a: CaMOCTAlHO pellaBaimbe NPOGNEMCKHX CHTYalMja; NMpOHATAKewe, CHCTeMaTH3oBate W Kopuiiherwe uHbopmaumja u3
PABIMUMTHX W3BOPA (HNP. CTPYYHE JIMTEPATYpE, MHTEPHETA, YACONKCa, YUGEHNKA, KATANIONA. ..); BH3YE/IHO Onaatbe, nopehere 1 yenoctapbatbe Besa uavely pasinuuTix
canpikaja (HNp. MOBE3MBAILE CaPAKkaja MPEMETA Ca CBAKOJAHEBHHM MCKYCTBOM, CAjpkajuMa APYruX MPEMeTa W JIP.); THMCKH Paji; CaMONPOLEHY CONCTBEHOT 3HAMA H
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HANPE/IOBaMA; MPE3CHTALI]Y CBOJUX PAZOBA M FPYNHMX MpojeKaTa; euKacHy BU3yeiHy, BepOalHy W nHcaHy KOMyHuKauMjy y3, Kaia je To HoTpedHO n oarosapajyhy
apryMeHTaLujy.

Tpuaukom peanmsanmje HactaBe uctahM BakHOCT —CTaHJapaa, NpaBWla M MPONKCA Y OBOj oGnacTH M ykasath Ha Moryhe mpoGneme Koju ce Mory MojaBuTH ycnen
HETIOWITOBAA H/WiIH HeNpHpskaBaiba MCTHX. TT0JKeIbHO je HACTABY PeallM30BaTH M KPO3 NPOG/IEMCKE HIlH NIPOjeKTHE 3a/laTKe KOjH Cy MOBE3aHH Ca PealHUM KOHTEKCTOM y
KOjUMa yUeHHUM paje Ha pa3iMuMTHM JeOBAMA 3ajaTKa, HMrpajy pajiMuuTe yJore W Jajy peliema y 3aBHCHOCTH O] KOHTEKCTa y KOMe ce Hajase.
Creuena 3Hamwa Cy BeOMa GUTHA yUeHUIIMMA Y PAKTHYHOM Pajly H /Ia/beM CTPYUHOM OCTIOCOG baBakby.

5. VIIVTCTBO 3A ®OPMATHUBHO U CYMATUBHO OLEIbMBAIE YYEHUKA

DOpPMATHBHO OUEHHBAKE, Ka0 MOJieN Npahierba Hanpe1oBatba yUeHHKa, Ce 0/1BHja HA CBAKOM Yacy M CBaKa aKTHBHOCT je 100pa NPHIIMKA 3a NIPOLIEHY HANPE/IOBAa U 1aBate
nospatie nudopmaunje. llocTnriyha yuennka je Moryhe BpeaHOBATH Kpo3: aKTHBHOCTH Ha uacy (Tj. IPOLECY YUCHa); OCTABIbAME HTarba W/ 1aBaibe OATOBOPA Y CKAATY
ca KOHTEKCTOM KOjH ce 00jalihaBa; MO3HTHBHOM OJIHOCY NPeMa W3pajiu 3a1aTaka, HCTPaKMBAYKHMX MPOjeKaTa U CIl.; MPE3CHTOBAbE Ca/lpykaja; TECTOBE NPAKTHYHUX BELITHHA,
npaherbe MOCTUIHYTOCTH MCX0/1a, NoMOh IpYroBUMa M3 O/lesbetba Y LMJbY CaBjlajiaBatba rpaiusa v cil.  Yuenuke TpeGa ocnocoGibaBatv 1 0XpabpuBaTH 1a npouemyjy
CONCTBENH HANPEAAK y OCTBApHBakby HCXO/1A, KAO M HAMPEe/aK APyruX yueHHka, y3 ofrosapajyhy aprymenTaiujy.

Ha kpajy cBakor yaca Wi aKTHBHOCTH HAMPABMTH KPAaTKy aHaJM3y J0CA/IaIer pajia, 0GaBe3HO NOXBATMTH YUCHHKA 32 OHO IITO je NOCTHIa0 M OGPA3NIoKHMTH LITA MOXKE W
Tpeba aa nonpasu W ypaau. [ToTpebHO je OCMHUCIUTH BHIUE THNIOBA PA3THYMTHX AKTHBHOCTH Ca MPOIAYKTHMA PA3THYMTOr HHBOA CJIOKEHOCTH H YTBPAMTH OYEKHBAHE
HCXO/Ie, @ NPeMa FHMAa U KPHTEPHjyMe BPEHOBama.

OuerHBate yueHnKa ce oBHja y ckiazy ca IIpaBuaHnkom o onemnBamy. [10TpeGHO je, Ha MOYETKY WIKOJICKE FO/IMHE, YTBPAMTH KPHTEPHjyMe 3a OliekHBae (Y cKialy ca
TTpaBUIHMKOM O OLH>HBalbY ), IPBEHCTBEHO 3@ CYMATHBHO OLICHHBAIbE H Ca IhHMa YIIO3HATH yYeHHKe.

CyMATHBHO OHEmHBALE CC MOKe H3BPLIMTH HA OCHOBY MOZIATAKA MPUKYTUBEHHX (POPMATHBHIM OLICHHBAILEM, Pe3yTaTa/pellieha NPOGAEMCKOT WIH NPOjeKTHOT 3aaTka,
YCMEHHX NPOBEPa 3Haka, KOHTPOJIHUX M 1oMahuX 3a/1aTaKa, TecToBa 3Hatba M ¢i1. Haunu yTephuBatba cyMaTHBHE OLCHE YCKIIAMTH Ca HHIMBHIYAJTHHM 0COGHHAMA yUEHHKA.
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reoxkha, Kao u enexrpomartera; Kiby4HH n0jMOBH: MarHeTH3aM, MarHer, eJIeKTpOMarteT, MarHeTHa
M3MEPH MHIYKTHBHOCT Kajiema, MHIYKUHMja, MHAYKTHBHOCT, ubykosana EMC, enextpomorop

YOUH NMPOMEHY HHyKTHBHOCTH Ca MpomMeHoM Gpoja HaBoja,
JIMEH3Hja 1 je3rpa;

NOK@KE NPUMEPE CAMOMHIYKIH]e H 0GjaCHH npuMepe W3
npakce.
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Pazpen: apyru

Topuubu poun yacosa: Teopuja: 70 uacosa;

TEMA

HCXOoau
Ilo 3aBpuieTKy Teme yueHHK he GUTH y cTamy ja:

NPEINIOPYYEHM CAIPKAJH / KJbYYHU IIOJMOBU
CAZIPKAJA

VBoa y Hamsvennune
cTpyje

Tpath KM MpUKaKe MPOM3BO/ILY HAHIMEHHUHE
©/IEKTPOMOTOPHE CHIIE Y3 0GjallIHberse;

MaTeMaTHUKH NPE/ICTaBH e/IEKTPOMOTOPHY CHITY:

HaBe/le NapaMeTpe HaH3MEeHHYHHX BeHUMHA

M3pauyHa NapaMeTpe HaM3MEHHUHHX BE/HUHHA;

rpaUuKH NpUKake U IPUMeHH anrebapeke onepaiuja Hax
HAM3MEHUUHUM BE/IMUHHAMA.

o [IpuHUMI MPOM3BO/ILE HAM3MEHUYUHE EICKTPOMOTOpHE chite. ['enepatop
HaM3MEHHYHE EICKTPOMOTOPHE CHIIE;

o OCHOBHH NapaMeTpH HaW3MEHHUHHMX BEMUMHA: TPEHYTHA BPEHOCT,
amnanTy1a, nepuoja, Basa u nouetha hasa, yuecTaHoCT, KpyKHa
YUECTAHOCT, CPe/iHba BPEHOCT, eheKTHBHA BPEIHOCT, HTIL;

o Tlpeacraesbarbe HaM3MeHUUHUX BeunHa nomohy dasopa;

o Ilpeacrassbambe HaM3MEHHUHUX BeunHa noMohy KOMIIEKCHUX
Gpojesa;

« CaGuparbe H 0/ly3uMatbe HAH3MEHHUHHX BEIHUHHA.

KibyuHH N0OjMOBH: TPEHYTHA BPE/IHOCT, aMILIMTY 1A, NepHoaa, dasza
nouetHa (asa, YUECTAHOCT, KPYKHA yUECTaHOCT, CPE/IHba BPEIHOCT,
e(eKTHBHA BPEIHOCT

Esementn y Koty
HAH3MEHH'HE CTpYje
H IbHXOBE Bese

NPUKAKE CICMEHTE Y KOJTy HAM3MEHHUHE CTpYje;

HaUpTa BPEMEHCKe U (hasopeke ujarpame 3a enieMenTe y Koy
HaU3MEeHHYHE CTpyje;

OnHLLIE MOHALIAKE KOH/IEH3aTOPa Y KOJTY jeIHOCMEpHE CTpyje:
O/Ipe/M KOMILIEKCHY MMIieziaHey M hasii nomepaj usmely
HATOHA M CTPYje 3a e/leMeHTe Y KOJTy HAH3MEHHUHE CTpyje;
JieUHHLIE CHAre 3a eNIEMEHTE Y KOJy HaH3MEHHUHE CTpyje:
Hanuie OMOB 3aKOH 3a €peKTHBHE BPEIHOCTH CTPYje H
HaroHa;

npUKakke BpeMeHCKe M (asopeke Mjarpame HarnoHa u cTpyja
KOJI Pe/IHHX Be3a;

JleuHMLIE MMMENIAHCY PE/IHUX BE3a, HEH MOJIYO H (hashu yrao,
Hanuie OMOB 3aKOH 3a e(eKTHBHE BPEHOCTH HATIOHA H
crpyja;

JepHHULIE Pe/IHY PE3OHAHCY M PE3OHAHTHY (PPEKBEHLI]Y,
HM3pauyHaBa Pe3oHaHTHY (pPEeKBEHLH]Y:

JedHMLIE CBE TPH BPCTE CHAra KOJ PeJIHHX Be3a U (akTop
cuare;

JeduHMLIe aIMUTaHCY

06jacHH KaKo ce a/IMHTaHCaH3pauyHaBa U3 HMIEaHCe;
HaBpoju METO/IE 32 PEIIABaE CIOKEHUX KOJIA;

pelaBa cil0KeHO KOJIO ca JIBe KOHType npumeHoM Ipeor u

o EneMeHTH y Koy HanaMeHHuHe cTpyje. OTNOPHKUK y KOJy Hau3MEHHYHE
crpyje. Kanem y kosy HausmenmuHe ctpyje. Konnensarop y kony
jenHocmepHe crpyje. [Tyrere n npaxibere kouaensaropa. EHepruja
onrepehenor konaensaropa. Kouensatop y kosy HansmeHuune cTpyje:

« Crare y Koy Hansvenuune crpyje. [lojam akTHBHE H peakTHBHE CHAre;

« Penna Besa oTnopHuKa, kasema 1 Konaensaropa. [Tojam umnenance.
Penna pesonatica. Tomconos oGpasau. Peana Be3a 0THOpHUKA W Kajlema.
Wwmnenanca RL kona. Penna Be3a 0TNopHMKa M KOHJEH3aTOpa.
Hmnenanca RC kona. Chare Kozt peiux Besa. DakTop cHare;

o Tlapanenna Be3a npujemunka. Iojam aamurance;

o Ilojam cnioskeHor Konia

« Mertosie 3a peliaBame ClIOKEHHX KOJIa;

o Tpumena Tpeor 1 Jlpyror KupxodoBor 3akona 3a peiiasarse CoeHHX
Kosia.

KibyuHH M0jMOBH: HMIEAHCA, PE3OHAHCA, A/IMHTAHCA, AKTHBHA CHAra,
peaKTHBHA CHAra, NPUBHMHA CHara, pakTop cHare
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Jpyror Kupxogoor 3akona.

Tpancdopmaropu u
Tpodasuu cucremn

objacHy MpUHUKN paja TpaHcopmaTopa 1
ayTorpaHcopmaropa;

H3pauyHaBa ojiHoC TpaHcdopmatmje;

JieuHuLIE OCHOBHE KAPAKTEPUCTHKE TPO(DA3HOT CHCTEMA;
objackm HaunH 10GHjara TPOGa3HE CIEKTPOMOTOPHE CHite,
H,CH BPEMEHCKH 0GHK 1 (ha3opekh jarpam;

oGjacHu Be3HBarbe HAaBOja reHEpaTopa y 3BE3/ly y TPOYrao;
06jacHH Be3uBarbe HaBOja MPHjeMHHKA Y 3BE3/ly Y TPOYrao;
OnMLLIE HECHMETPHUAH TPODA3HH CHCTeM:

Hapejie pasjiore 3601 KOJUX /107143 /10 HECHMETPHUHOT peskHMa
pana TpodasHor cuctema;

oGjacku Tpodaztu TpaHcdopmarop 1 cHary TpodasHor
cHcTeMa;

©oBjachi 0GPTHO MarkeTHO NoJbe H NPHHLMKI Paja CHHXPOHOT W
ACHHXPOHOT EIEKTPOMOTOPA.

« Tpancdopmaropu u ayrorpancdopmaropu. OHoc Tpatchopmarimje.
Ipumena Tpancgopmaropa.

o OcHoBHH NOjMOBH 0 Tpopazuum chctemuma. Gasuu 1 mehydasun
(smmujxm) Haniow. CrveTpuanu Tpodasm cuctem. enepatop
TpodhasHe eneKTPOMOTOpHE CHE;

« Besa HaBoja resepatopa y 3Be3y u Tpoyrao. Besa npujemHuKa y 3e31y
w Tpoyrao. HecumeTpuuan Tpodasu cuctem;

« Tpodasuu Tparcopmarop. CHara TpodasHor cucrema;

o OOpTHO MarHeTHO nosbe. CHHXPOHH W ACHHXPOHH MOTOPH

Kbyunn nojmosu: Tpancopmarop, 0GpTHO MATHETHO N0k, TpoastH
cHCTeM, rasim Hatiow, aunmicki (Mehy(basii) Hanon

4. YIIVTCTBO 3A JTUAAKTUYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA
Ha MoveTKy CBaKke Teve yueHHKe YTIOSHATH Ca LHLeBHM H HCXOTHMA HACTABe / Yuerha, aHOM Paia M HauHHHMA OlICHHHBAILa.

O6amnu HacTape:

HacraBhu canpiajuce peannsyjy Ka

Paspen 1

- Teopujeka Hacrasa (111 yacosa) 1

- Beskbe (37 uacoBa).

Paspen 11

- Teopujcka nactapa (70 wacosa)
Mecro peasimzanuje Hacrase:
Teopujcka HacTaBa ce peajinsyje y CrieUnjain30BaHoOj yuHOHHLM, a BeskOe y onroapajyhoj naGopatopujy koja je onpembeHa ca CBOM NOTPEGHOM ONpPeMOM.

Mertone pana:

- Monosiouika, Aujanouka

- JlemomncTpaimja
- Jluckycuja

- Pemaparse npobiema — n3pasia 3a1ataka

- [paxtuuan pan

Hopena onebema Ha rpyne

Opesberbe ce Aeu Ha 2 rpyne NPUIMKOM peaiu3auuje Beskou.
TIpenopy4enn 6poj yacoBa no reMama:

Paspen I

ExektpocraTnka

- Teopujcka Hactaea (21 wac) u

- Bexe (9 uacona).
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Jexnocmepne crpyje

- TeopHjcka Hactasa (60 yacosa) n

- BeskGe (20 yacopa).

Eaexrpomarnernsam

- Teopujcka HacTasa (30 uacosa) u

- Bexxoe (8 uacosa).

Paspen I1

YBoa y HAH3MEHHYHE CTPYje

- ‘TeopHjcka Hactasa (20 yacosa)

EjiemMenTH y KOJIy HAH3MEHHYHE CTPYje H IbHXO0BE Bede

- ‘Teopujcka Hactaea (30 yacoea)

Tpaunchopmaropu u Tpodasun cucremn

- Teopujcka HacTasa (20 uacosa)

HacraBHHK Moe, y TOKY peaiusaliije nporpamMa H NpuIMKOM MIaHKpakba peainzalivje caapiaja, Kako roGasHo Tako H ONepaTHBHO, yTBPAMTH Behu Wik maru 6poj yacopa
110 TemMama.

TIpenopyke 3a peajin3aunjy HacTase:

Paspen 1

Tpuankom ocTBapHBarba cajpskaja nporpama Tpeba KOPUCTHTH YCBOjeHa 3Haba U3 MpeiMeTa MaTemMaTHka U (usmka. Takohe je BacHO MoBe3uBaTH canpikaje Koju ce
W3y4aBajy y OBOM NpeaMeTy ca OAroBapajyhium teMaTckum LeiMHaMa Apyrux CTPy4HHX NPeAMeTa, HAPOYHTO Ca MPEAMETOM eIeKTPHYHE HHCTANALME KOjH Ce M3yyaBa y
TIPBOj FOIMHHU.

Beskbe opranM30BaTH TaKo /1a ce O/iesbetbe e/u Ha aBe rpyme. [To MoryhHocTH, y jenHom Tepmuny paauTh jenHy BexGy, a Hajsuue TpH BexGe y jenHom umukycy. Jeana
BerkOa ce paju JIBa CrIojeHa — WIKOJICKA Yaca M 3a To BpeMe Tpeba J1a ce ypajie cBa Meperba i o6paje pesynrar. Ipu u3pam BeskGH CBAKH YUeHHK TpeGa a HMa NPaKTHKYM
I pajiie ucToBe. Y TOKy M3pajie BeikOH yuenuke Tpeba ynyhusatn y Haunn Kopuiihersa HHCTpyMeHaTa H NIOBE3HBAIbE e/leMEHaTa Ha OCHOBY €/IEKTPHUHE LIeme.

'V naGopatopuju TpeGa 1a Gy/e I0BO/BHO PaJIHUX MECTa /1a 3a je/IHUM PaiHuM CTOJIOM Oy/ly HajBHILIE /IBA YUSHHKA.

IlouetHe yacoBe BekOH KOPUCTHTH 3a YNO3HABAE YUCHHKA Ca HHCTPYMEHTHMA Koje ie KopHCeTHTH, MpaBiIHMa pajia y TaGopaTopuju, Mepama Ge36eIHOCTH U CIl.
EnektpocraTnka

Teopuja

- Ha nouerky HactaBe laTH KpaTak yBO/ Y HCTOPHjaT pa3Boja eJIeKTPOTEXHHKE.

- CrpyKTypy MaTepHje OGPAIHTH KA HACTABAK Ha NPETXOHO 3HAME U3 (H3NKE 1 XeMHje.

- EJIeKTPHUHO NoJbe U N0jaBe y eMy 0GpaanTH NPBEHCTBEHO rPadHUKK H ONUCHO.

V3 KoHzeH3aTOpe YpaauTH BEMK GPOj jeHOCTaBHHX 3a/1aTaKa.

BesGe
Ipu uzBoherby BexkOH HaeIEKTPHUCAHO TeJIO, MyHetbe H MPakiberbe KOHIEH3aTopa HACTABHHK MOXKe Jia IEMOHCTPHpA BeskOy, a 3aTUM J1a TO Ypajli HeKOJIMKO yueHuKa. BexGy
Be3e KOH/ICH3aTOpa yueHHIH TpeGa /1a pajie CaMOCTallHO WK Y MIapOBHMa, aKo He NOCTOje YCIOBH 3a CaMoCTaslaH paji. YKOMIHMKO pajie y mapy, CBakH yueHHK Tpeba 1a
M3BPLIN HEKOIIHKO MEPekba.

Jennocmepue ctpyje

Teopuja

- Ha noueTKy 0BOr MOAy;1a 0GjaCHHTH OGJaCHHTH (U3HUKY CYLITHHY CTPYje, GH3HUKN H TEXHHUKH CMEp, OSHTHBHY M HETAaTHBHY CTPY]y HTAL.

- Tycruny crpyje oGjacHuTH rpadHuKy U 1aTH NPaKTHUHE BPEIHOCTH Koje ce cycpely KO/ eleKTPUYHHX MHCTasIaluja (IOITO Ce MPEeIMeT eIeKTPUYHE HHCTAIaLnje
rakolje H3yuaBa y NPBOj FOAMHH, IaBATH LUTO BHLLE NPHMEPA KOjH ce cpeliy y npakcH), TpaHcopMaTopa 1 ci.;
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- EJIeKTPHUHO KOJIO YNIOPEZIMTH Ca HEKHM MEXaHHUYKHM CHCTEMOM Y KOJEM Ce BPLIM IBOCTPYKA KOHBEP3Hja €HEPrije, Iie Ce eHepruja HEnosecha 3a IMPEKTHy
ynorpeby (Ha npuvep MoTeHUMjalHa CHEPrHja BOAE) NPETBapa y eNeKTPHUHY, 3aTHM NPEHOCH /10 NIOTPOLIAYa Ty ¢e NPETBapa y eHeprujy Moroy 3a kopuuherse (Ha
NpUMEp Y CBETIIOCHY);
- V3 cTanaapause BpeIHOCTH 3a creudHuHy OTMOPHOCT 1aTH M BPE/IHOCTH Ca MOBPLIMHOM Npeceka MPOBO/IHMKA H3PaKeHy y mm2;
- Koz renepatopa 0GpaiuTH u NPAKTHYHU HAUHH MEPEHba HHXOBE YHYTPALIIHE OTIOPHOCTH;
- V3 enleKTpHUHE CHIe Y KOy YBEK /IaTH HHXOB CMEp Y OJIHOCY Ha CMep CTpYje; y OBOM CIlyuajy aTh H CMep HarloHa Ha OTNOPHHKY;
- JIpyri Kupxohos 3aKoH JaTH Kao OTILLITH 30K0H PABHOTENE CHAA H NPHMEHHTH 1a Ha EIEKTPHUHO KOO WM KOHTYDY;
- Tpusnkom obpajie 0Be TeMe YpaauTH BelMkH OPOj je/IHOCTaBHMX 3a1aTaKa.
- TMoceGHy nakiby 0GpaTHTH Ha 3a7aTKe Y Kojuma ce obpaljyjy pasie/HiK HanoHa U pasaenHuk cTpyje.
- 3a CJI0%EHO KOJIO N0Ka3aTH Ha IPUMEPY KaKO Ce PelliaBa ik O/l y4eHHKa TPaKHTH CaMo J1a HaIMILLy TOTpeGHe jeHauMHe 3a HeroBo peliaBabe;
BeGe
- Tpu BexGH 1CjCTBO EEKTPHUHE CTPYje ICMOHCTPHPATH YUCHULIMMA TOMJIOTHO, CBETJIOCHO H MEXaHHUKO IGjCTBO EICKTPHUHE CTpYje.
- BeskGy e1eKTpUUHO KOJIO Peain30BaTH Tako /1a Ce YUCHHLIMMA ICMOHCTPHPA KaKo Ce MOBE3yje MPOCTO KOJIO HA OCHOBY €/ICKTPHUHE LIEME, & 3aTHM TPAKHTH Ol HHX
J1a TO ypajie pBO Y mapy, a 3aTHM M camocTanHo. Koma koja ce nosesyjy TpeGa na umajy u3Bop, 4-6 enemenara (W3BOp, MOTPOLIAYH, MPEKHAAYH - HA IPUMEP MOBE3ATH 1BA
npeKHIaUa ¥ IBe CHjanHIie (M1 Makba eIeKTPOMOTOPa), PBO PEIHO a 3aTHM Napasiesino) [1ph u3paan BekGe HHCHCTHPATH HA MCTIPABHOCTH, YPE/IHOCTH H NIPETIEIHOCTH
HANPaBILEHOT EICKTPUUHOT KOJIa, MOBE3ATH Ca IPAIMBOM M3 NIPEIMETA e/IeKTPHUHE HHCTAIalMje.
- Kon BeskGe 3aBHCHOCT OTMOPHOCTH O/1 AMMEH3H]a M TeMIIEpaType, TPKHTH O/1 yUeHHKa J1a NIPe H3BPLICHOT Mepetba Npe/iBuie Kako he ce MewaTtH OTMOpHOCT. (Ha
npuMep, yueHuk Tpeba 1a U3MepH OTMOPHOCT HEKOT MPOBOJIHMKA, a 3aTHM /1a NMPE/IBU/M Konnka hie GUTH OTMOPHOCT aKo ce y)KHHA NPOBO/IHMKA NPENOIOBH WK ako ce
noseha TpH MyTa), CAHYHO YPAHTH 1 y BEAKGH Be3e OTIOPHUKA
- Ocrasie BesGe ypaauTH Tako /1a yueHuk ypaam Gap 3-4 meperba Ha TOKOM peanusauuje jesne Besioe.
EteKTpovarneTusam
Teopuja
- IMojam MarxeTHor nosba 0GpaauTH ociambajylin ce Ha NPETXO/IHO 3Habe U3 0cHOBHE Likose. [To MoryliHOCTH NokasaTH ieroB 06K noMohy rBo3jieHe MUJbeBHHE;
- CMepoBe BelMUMHA y MarHeTH3My NpHKasuBaTH noMolly NpaBu/Ia IECHe PyKe, JieBe PyKe, IECHOT 3aBPTH:a HIIH JIEBOT 3aBPTH:A;
- V3 MHIyKOBaHY €ICKTPOMOTOPHY CHITy IaTH M CMEp MEXaHHUKe CHJIC KOja MOTHYE O/1 HHYKOBAHE CTPYje, a y3 e/IeKTPOMArHeTHy CHily 00jaCHUTH MH/TyKOBaHY
€/IeKTPOMOTOPHY CHITY KOja Ce Y elIeKTPOMOTOPY Ha3HBA KOHTPAe/IeKTPOMOTOPHA CHITa;
- TIpUHLMN pajia eNIeKTPOMOTOPA M FeHEPaTOpa je/IHOCMEpHE CTPyje OOPaNTH Ha PEATTHHM NPHUMEPHUMA Ca BHILIE OJ1 /IBA CErMEHTa.
- MelycoGHy uHyKuMjy H BPTIOKHE CTPYje 0GPaMTH NPBEHCTBEHO OMHMCHO.
BexGe
Tlpy u3Boherby BeXKOH HACTABHUK MOJKE /1a ISMOHCTPHPA BEXKOY, A 3aTHM J1a TO YPau HEKOJIMKO YUEeHHKa.
Pazpen I
YBoa y HAH3MEHHYHE CTPYje
- Ha nouetky oGpajie HaW3MEHHUHHX CTPYja 0BPasMTH OCHOBHE NOjMOBE U3 TPHIOHOMETPH]E AKO /10 Taja HUCY Guu obpahenn y MaTeMaTHuM.
- Jledunucaru TpuroHomeTpHjcke ByHKIMje, TOK TPHFOHOMETPHjCKHX dyHKIMja, NojaM pajiMjaHa.
- JletasbHo OGpaauTH NPOM3BO/IILY MPOCTONEPHOAUUHE EIEKTPOMOTOPHE CHIIE, KAO U HeHE NapameTpe.
EeMeHTH y K0Ty HAN3MEHIHE CTPYje 0 HIXOBE Bese
- Ha noueTky HaBecTH eNleMEHTE y KOJly HAH3MEHHUHE CTPYje M 0GjaCHUTH LITa Ce JICIIaBa ca e/ICKTPHUYHOM CHEPrHjoM Y HiMa. JIeTasbHO 0GpajMTH CBE elleMeHTe Y
KOJly HaU3MEeHHUHe cTpyje LpTajyhu BpeMeHcKe 1 (hasopeke AMjarpame 3a bux;
- Fi3BecTH u3pase 3a cBaky OTMOPHOCT KopHeTehn HajjeIHOCTaBHIH HaunH;
- Kot koHieH3aTopa y Koty jeAHoCMepHe CTpyje 00painTh 1 eHeprujy ontepelieHor konaensaropa;
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- Kon pernx Be3a efleMeHata HaLpTaTH NPBO BPEMEHCKE, a 3aTHM (pasopeke aujarpame H nomolly OMOBOT 3aKOHa M TPOYTIIOBa OJPEAHTH MOJTYO HMIIE/IAHCE H HeH
asum yrao;

- JledunucaTh azMUTaHCy KOJL MapaiesiHe Bese eleMeHaTa y Koy HausMeHHuHe cTpyje. [IpukasaTi u aHaiu3upaTH napasienty Besy NpHjeMHHKa:

- Jleunncaru cBe TpH BpeTe cHara, (haKTOP CHAre U HeroB 3Hauaj y eleKTPoeHepreTHIM. 3a BEKTOpe CHAre HaNnoMeHyTH Ja Cy HeNOKpeTHH:

- JleQuHHCATH CTOKEHO KOO H HABCCTH HAUHHE 33 PELIABAME CHOKCHHX KOMA, 3a]pKaTH Ce Ha KOy Ca /IBC KOHTYPE H pUVCHH KHPXO(OBHX 3aKoHa NpH HeroBoM
pelapatby.

Tpancopmarops i Tpodasuu cHeremn

- Hauprary jesrpo TpaHc)opMatopa ca HaBojHMa M HaNoOMEHYTH J1a CKOpo ca (lyKC npuMapa nposiasi Kpos CeKyH1apHH HavoTaj. Mi3secTy H3pas 3a 04HOC HanoHa n
CTpyja NpeKo jeIHaKOCTH cHara NpuMapa u ceKyHaapa;

- Tpodasnu reneparop 06paanTH rovMoly HENOMHYHOI MarHeTa, ajli HarJIaCHTH Jla ce Y npakcH Marnet okpehe, a HaBoju ctoje. Harytacury 3awo je noroauuje
BE3MBAIbE HABOJA Y 3BE3lY 32 HUCKOHATIOHCKY MPEIKY;

- ITokasaTy Kako ce Besyjy MpHjeMHHLIM KOJL CHMETPHYHOT W HECHMETPUUHOT cheTeMa. [ToceGHO 0BpaaiTH ONacHOCT OJ1 NPeKHakha HyJITOr NPOBOJAHKKA Y TPO(hazHOM
HECHMETPHUYHOM CHCTEMY:

- OGjacumTy pasmky 3mehy dassor 1 amnmjckor (MehydasHor) Harona

- Tpogasuu Tpanchopmatop oGpaauTh ocnarajyhn ce Ha MOHO(A3HK 1 MOKA3aTH KOMOHHALIMjE BE3UBatba NPUMApa W CeKyH1apa;

- Chary Tpoha3HOr cHcTeMa NPHKa3aTH ca TPEHYTHHM BPEIHOCTHMA 32 aKTHBHO onTepelierhe W HaracHTH NPEIHOCT yPaBHOTEXKEHOT cueTema. OGPTHO MarHeTHO
nosbe npukasari nomohy dasopckux anjarpama, a NPUHLKN paja aCHHXPOHOT MOTOPA Ha je/IHOM HErOBOM MPOBO/IHMKY Y OGPTHOM MarHETHOM MOJbY.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHHKA

HacTaBHHK, Ha NOYETKY WKOJICKE FOMHE WM Ha TIOYETKY TeMe YNIO3Haje YUEHHKE Ca HAUMHOM OLICHHBAILA, AMHAMHKOM H CIeMEHTHMA OLIeIbHBAIbA.

Tpahense passoja, Hanpe10Batba u ocTBAPeHOCTH MocTUrHyha yuenuka 05aBsba ce (POPMATHBHHM 1 CyMATHBHUM OLIEHHBAMEM.

@opMATHBHO OUEILHBAILE CE O/IBH]A HA CBAKOM Yacy Kpos:

- npaliebe aKTHBHOCTH yueHHKa Ha uacy (Tj. NpoLiecy yuerba):

- KOHTHHYa/IHO nipahierba IOCTHIHYTHX HCXO/Ia M HHBOA NOCTHTHYTHX KOMIETEHLIM]a,

- KOHTHHYasIHO npaherse cTeneHa OCTBapeHHX NPAKTHYHUX BELITHHA Ha JaGopaTopHjckuM BexkOama,

- yuewhem yueHuKka y 3aje/IHUMKOM pajly /paj y rpynama

dopmaTHBHa OlieHa caapiku creehe enemente: onmc nocTHrHyha yueHHKa, ONKMC aHraXKOBaka YUEHHKA W MPENOPYKE 3a /a/be HaMpeoBakbe.

HacraBHHK y noCTynKy OLeHHBaHa NPUKYTba M Gesiesku nojaTke o nocTuriyhuma yuenmka, npouecy yuera, Hanpe1oBamy 1 PasBojy Y4EHHKa TOKOM FO/IMHE Y IHEBHUKY
pajia ¥ CBOjOj NeAAroLKoj 10Ky MEHTaUMH.

CyMaTHBHO OLCILHBAIbE CE BPLUM Ha KPajy NPOrpamMcKe LEIHHE, MOJYJIa M 32 KIaCH(UKAUHOHH NIEPHOL M3 NIPEMETA HA OCHOB}
- YCMeHe npoBepe 3Harba;

- KOHTPOJIHUX M Jlomahux 3ajiataka

- TECTOBA 3Hatba, OAHOCHO 3a/1aTaka OGjeKTUBHON THIIA.

- n3BewTaja o ypahenum nabopatopujckum Bexbama

- NPOBEPOM MPAKTHUHMX BEIITHHA Ha NaBOPATOPHICKIM BeskbaMa

- N0/aTaKa MPUKYTLCHIX OPVATHBHIM OLICHMBatHeM

OuerbuBatbe yueHuKa ce o/1BHja y ckiaay ca [paBHIHHKOM O ouerHBaby. [ToTpeGHO je, Ha MOYETKY WIKOJNCKE FOAHHE, YTBPANTH KPHTEPHjyMe 3a OliekHBatbe (y CKaly ca
TIpaBHIHHKOM O OLIEHHMBabY) H Ca HHMa G1aroBPEMEHO YIO3HATH YUEHHKE.
DOPMATHBHO M CyMATHBHO OLICHHBAHE /IE0 CY jEIMHCTBEHOT NPOLIECA OLICHHBAH:A 3aCHOBAHOT HA YHANPE/ yTBPHEHUM KPUTEPH]yMHMA Ca KOJHMA CY YHEHHLIH YIIO3HATH.
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Hasus npexvera: EJJEKTPUYHA MEPEIbA U EJIEKTPOHUKA

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOI PAJIA - OBJIMLIU U TPAJAE

PA3PEJI: TeopHjcka HaCTaBa Beskbe TlpakTHyHa HacTaBa

Hacraga y 61oky YkynHo

1l 70 35 0

0 105

2. UIMJbEBU YYEIA:

- VnosHaBarse ca OCHOBHHM NOJMOBHMA W3 051aCTH E/ICKTPHUHHX MEpera;
- VnosnaBarbe ca OCHOBHHM 110jMOBHMA W3 00JIACTH €IeKTPOHUKE:

- Vno3nasatbe YUYEHHKa Ca NPUHLMIIOM pajia eJIEKTPHYHHX HHCTPYMEHATA U FbHXOBOM IIPHMEHOM
— VnosHasame yueHMKa ca KAPAKTEPHCTHKAMA OCHOBHHX E/IEKTPOHCKHX KOMIOHEHTH 1 CKOTIOBA

- Ocrioco6baBathe yueHHKa 3a IPOBEPy HCIPABHOCTH JIMO/1A, TPAH3HCTOPA, THPHCTOPA

- OcrocoB maarse yueHHKa 32 POBEPY HCMPABHOCTH HCTIPABLAYa, MHBEPTOPA W MPCTBApaYa

- VIo3HaBame yUCHHKA Ca OCHOBHHM JIOTHUKHM KOJTHMA.

- OcnocobbaBarbe yUeHHKA 32 MEPEHE eIEKTPUUHUX BETHYHHA

- Ocnioco6baBame yueHHKa Ha PAKTHUHY PHMEHY YCBOJEHHX 3Hatba

- PazBujarbe CUCTEMaTHYHOCTH, YPEAHOCTH U NPELM3HOCTH Y pajy

- PasBujarbe JOrHUKOT MHLLUBEH:A H 3AKIbY YHBaH:A

- OcamocrasbuBatbe yuennka y paay u ynyhusamwe na kopuwherse cTpyune auteparype
- Vnyhusaibe yueHuka y METON0/I0TH]y peluasarba npoiema

3. TEME, HCXO/IH, IPENIOPYUYEHM CA/IPY)KAJU U KJbYUYHHU IIOJMOBH CAJIPIKAJA

Paspen: apyrn
Fopuueu poun vacosa: Teopuja: 70 uacosa; Bexbe: 35 uacosa

HUCXOoaU

TEMA
Tlo 3aBpuieTky Teme yueHuk he GUTH y cTaiby na:

MPENOPYYEHH CAJIP)KAJU / KJbYYHU IOJMOBU
CAIPKAJA

« OGJaCHH HauNH BE3HBAbA AMIICPMETPA H BOATMETPA Y
EsiexTpuuna mepema -

o 0GjacHH BpCTe rpelaxa; .
o onuile MPUGOp 3a Mepera; .
o 00jacHH yiore OCHOBHHX /IE/IOBA €NIEKTPUUHHUX HHCTPYMeHaTa;

oBjacHu MPUHLIMM Pajia HHCTPYMEHTA Ca KPETHHM KaJleMOM .

€/IEKTPUUHOM KOJTY; .
« HaBeJie IIe Ce KOPHCTE OMMETap W MeraommeTap;

« 0GjacHH NPHHLKI Pajia ¥ HHCTPYMEHTA Ca MEKUM IBOXKeM; .
* 0GjacHH YJIOTy M NIPHHLII paja BaTMETpa;

o _oBjacHH HauMH pajia MOHO(A3HOT K TPOGA3HOr HHIYKLHOHOT .

3Hauaj Mepera y eNeKTPOTEXHHUIM .

Bpere rpemaka: rpyGe, ciyuajie 1 cucTemarcke. ANConyTHa H
penlaTHBHA rpeika;

CTaHi ¥ NIPOMEHILHBH OTIIOPHHIM, KOHICH3ATOPH, KAJIeMOBH, H3BOPH
HArOHa, PeryaunoHH ayToTpaHc(hOpMaTopH, ML,

(OCHOBHM JIE/I0BH €JIEKTPHUHHMX MHCTPYMeHaTa (KyhuuiTa, ckase,
Ka3asbke, MEXaHH3aM HHCTPYMEHTA, JCKHLLITE H CIIHPATHA Nepa).
MHCTPYMEHT Ca KPETHHM KaJleMOM- OCHOBHH KOHCTPYKTHBHH JIC/IOBH,
NPUHLAT paza.

Amnepmerap, Be3HBarbe y eleKTpH4HO Kono. Bonrmerap, BesnBaibe y
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Gpojuia;

noBe3yje MOHOGa3HO 1 Tpoda3Ho HHAYKLHOHO 6pojuso;
oGjacHH HauHH Pasa HAMOHCKOT M CTPYHOT MepHOT
TpancdopmaTopa;

0BjacHu MPHHIIAT MEPEHA OTMOPHOCTH y3eMIbCH:A;

0BjackH ocHOBHH MpHHLMT Mepera R, L 1 C;

JIe(MHHIIC OCHOBHA CBOJCTBA FCHEPATOPA CHIHAIA H HErOBY
610K 1emy:

oBjacHu HaMEHY OCLIUJIOCKONA U YJIOTY MOjEIMHMUX eleMeHaTa Ha
HPEAbO] MI0uH §

M3MEPH jeIHOCMEPHH M HAM3MEHWYHH HAMOH M Y4eCTaHOCT
OCLMJIOCKONOM;

0GjacHH HAUHH MEPEHbA INTHTATHHM My.JITHMETPOM;

KOPHCTH aHaJIOTHH W IMTHTAIHH MyJITHMETap;

TOBeske Y eIEKTPHUHO KOJIO IPOMEH;HBH OTIIOPHHK KAO PeocTaT
H TIOTEHIHOMETap;

KOPHCTH OCHOBHE MEPHE HHCTPYMEHTE: aMIepMeTap, BOTMETap,
OMMeTap, MeraoMMeTap, BaTMeTap

0GaBU OCHOBHA MEPEHa (MEPEHsE jeHOCMEPHOT W HAH3MEHHUHOT
HAroHa, je/IHOCMEPHE M HAM3MEHHUHE CTPYje, OTIIOPHOCTH,
KanaluTHBHOCTH, HCTITHBAkSE NOJIYIPOBOAHHKA H KOHTAKATa)
JIPHTAJIHAM MYJITHMETPOM;

M3MEPH AKTHBHY, PEAKTMBHY M NPUBHIHY CHary W (akTop cHare
nomohy avriepMeTpa, BOATMETpa 1 BaTMETpa;

noBesxe jeanodasio Gpojio;

M3VCPH CTPYjy CTPYjHHM KiewThva i Kopihersem cTpyjHor
MepHOr Tpaicdopmaropa;

KOPHCTH HAlOHCKH MEPHH TPaHCOPMATOP 32 MHUPEKTHO
Meperhe HanoHa

KOPHCTH CTPYjHH MEpHH TpaHC(OPMATOp W CTPyjHa KilelTa

€JIeKTPHUHO KOJIO.

« Omverap. Meraomverap.

« VHUBEP3ATHU HHCTPYMEHT - Hauun Kopuiherba.

« MucTpyment ca Mekum roskljem, CTpyKTypa W NpUHLMN paja

« Barmerap - ocHOBHe mieMe u HauMH pana. OnpeljiBarbe KOHCTaHTe
BaTMeTpa.

« Mepetba eneKTPHUHE CHAre BATMETPOM y KOJTY je/IHOCMEpHE H
Hau3MeHuuHe cTpyje. Mepetse (akropa chare U - 1 - W meTozom.

o Hnaykumono moxogpasHo 1 Tpodasto 6pojuno. JIsotapudno
JIEKTPUUHO GPOjIIO.

« Mepetbe efleKTpHUHE eHepruje MOHO(A3HUM 1 TPO(asHuM GPOjUIOM.
Jlupextha Bea.

« HanoHcku 1 cTpyjHH MepHH TpaHc(opMaTop, OCHOBHH JEIOBH H
npuHLKI pajta. O3HauaBakbe M NPHKILYYHBAILE HA EIEKTPHUHY MPEIKY.
CrpyjHa kiewra.

« Meperbe e7leKTpHUHE eHeprije U cHare, CTpyje 1 HarioHa ovohy
MepHUX TpaHcdopvaTopa.

« Mepere enektphuie otnoprocti, Ul metosa, BHTCTOHOB MocT,
MEpeHe OTNOPHOCTH y3eMIbeHa

« Meperbe MHAYKTHBHOCTH W KanauwTeta auriankum RLC metpom

o Hanaxere mecta kapa Ha kaGioBuma, Hanasere mecta
3emsbocnoja. OnpehuBarbe Mecta npekua. Hanaskere Mecra KpaTkor
cnoja.

« TeHepaTopu CUrHANA, HaMeHa, OCHOBHA CTPYKTYpa.

o OcumocKon, npe/iba mioya, MojeliaBabe OCLHIOCKONA, Mepehe
JeIHOCMEPHHX BETHUHHA OCLIMIOCKOTIOM, MEpekhe napameTapa
HAW3MEHHYHHX BETHYHHA OCLIJIOCKOTOM

o JIUTHTAHH MYJTHMETPH, OCHOBHA CTPYKTYpa: Meperse OCHOBHHX
BETMUMHA IMTHTATHAM MYJITUMETPOM (TTO/ICIIABASE HHCTPYMEHTA, Pl
©a MHCTPYMEHTOM)

Ipenopyuene abopatopujcke Bebe:

« TloBe3HBAIbE aMIEPMETPA U BOJTMETPA Y ENEKTPHUHO KOJIO, Mepetbe
CTpyje u HaroHa y KOJly jeIHOCMEpHeE CTpyje

« Perynaumja ctpyje 1 Hanona nomohy npoMeHsBHBOT OTIOPHHKA
(peocTar, moTeHUHOMETAp).

* Meperbe OTIOPHOCTH OMMETPOM H BEOMA BEHKHX OTIIOPHOCTH
MEraooMeTpoM.

* Meperbe akTHBHE, PeaKTHBHE M MPHBHIHE CHare U (pakTopa cHare
nomohy amnepveTpa, BoITMETpa H BaTMETpA.

o Mepese enekTpuune eHepruje jenHodastum Gpojuiom

« MWIMpEKTHO Mepetse CTpyje CTpyjHUM TPaHCOPMATOPOM M CTPYjHIM





image29.png
KlemTHMa

o WHaupekTHOo Meperbe HaroHa HaNOHCKHM MEPHHM TPaHCopMaTopoM.

o Meperbe jeHOCMEPHHX HAMOHA H NMapaMeTapa HAW3MEHHYHOT HaroHa
OCUHIOCKONIOM

KIbY'HH NOJMOBH: MCPHH TOCTYIAK, MEPHH MPOLLEC, MEPHH HHCTPYMEHT,
Meperhe CICKTPHYHMX BEIHUYHMHA, TOBE3MBAME Y CICKTPHYHO KOO,
ynotpeGa MepHHX WHCTpYMEHATa, aHaJlOTHH WHCTPYMEHT, JMFHTAIHH
MHCTPYMEHT, Opojunio, MepHH TpaHc(OpMaTop, reHepaTop CHrHaia,
OCLMIIOCKOI.

Enextponnka

objacHu KpucTaHy cTpykTypy nosynposoauuka N u P tuna;
objactn dopmuparbe PN crioja, aMpeKTHy 1 uHBep3Hy
nosiapHsaumjy;

HaupTa KapaKTEPUCTHKY CHITHLIMjyMCKE HO/e

0oGjacHk NPHHLKMI paja GHIONAPHOT TPAH3HCTOPA, CTPYje Kpo3
bera u (hakTop CTPYjHOT Nojayara, HaLPTa CHMGON;

oBjacHu MPUHLIMM pajia GUMONAPHOT TPAH3HCTOPa Kao
npekuaya;

onuie npuniwn paaa MOSFET-a ca MHyKOBaHHM KaHaoM,
o6jacuu npunimn pata MOSFET-a kao npexusava;

onuwe npuxumn pana IGBT tpansucropa,

0GjacHu NPUHLIAII Pajia THPUCTOPA,

0GjacHH NPHHUHMII yKIbyUetba i HCKJbyuetba THPHCTOpa;
objacHu NPUHLIAII pajia TpHjaka,

HaupTa cHMGOIIe eIeKTPOHCKHX KOMIIOHEHTH (1Moza,
TpaH3HCTOpa, TPHjakKa...)

OMHILE YJIOTY HCNpaBjbaua (ycMepaua), MHHBepTOpa,
je/IHOCMEPHOT M HAM3MEHHUHOT MPETBAPAYa U HHXOBE BPCTE;
OMHLIIE MPUHLMT Pajia jeIHO(A3HOT TMO/THOT M THPCTOPCKOT
MCMIpaB/baya ca CPe/ilboM TauKoM, Ge3 KOHIEH3aTOpa H ¢a HhHM;
ONULIE MPUHLIAM Paja TPOPasHOr AHOAHOT H THPCTOPCKOT
HCTIPaBIbaya ca CPE/IbOM TauKkoM, Ge3 KOH/IeH3aTopa H ca HHM;
ONULLIE MPUHLIMI Pajia jeAHODA3HOT H TPOdA3HOT HANOHCKOT
TPAH3MCTOPCKOT HHBEPTOPA;

ONHILE MPUHLMIT PaJia HAH3MEHUUHOT MPETBapaya ca TPHjaKoM 1
JjemnocTtpanom azHom perynauujom;

OMHLLIE PHHLKIT PAjia Yonepa, CIIyIITaua HAMoHa;

OMHIIIE PHHLKIT PA/Ia OTITOCTKTPOHCKHX KOMIOHEHTH;

HaBe/Ie OCHOBHA M YHHBEP3QJIHA JIOTHYKa KOa.

HCTIMTa MCTIPABHOCT /IHOJIA, TPAH3HCTOPA, THPHCTOPA MEPEHEM
OTMOPHOCTH Ha NMPHKJbYYHHM e/IeKTposIaMa.

« Kpucranna crpykrypa nosnynposoauuka. Mosynposoauuum N u P
THna;

« OBpasosame PN crioja; JIMpekTHO 1 MHBep3HO nonapucanu PN croj;

« Jlnoze, cuMGOI, KapakTepHCTHKA;

« Bunonapiu TpaH3MCTOP-NIPHHLIMI Pajia TPAH3HCTOPA Ha MoJIey ca
3aje/IHHUKHM EMHTOPOM.

« OcHoBHe KOMMOHEHTE CTpyja y TpansucTopy. Koepuumjent crpyjuor
nojavara;

« Bunonapuu TpaH3HCTOp Kao npekuaay.

o Tpusuwn pana MOSFET-a ca HHyKOBaHUM KaHaniom;
KkapakTepucTike MOSFET-a.

« MOSFET-a kao npekunay

o IGBT TpaH3ucTOp, HamMeHa, MOBE3UBAbE Y EJIEKTPHYHO KOJIO, H3J1a3Ha
KapakTepHCTHKA.

o TupucTOp, KOCTPYKLIMjA H HAMEHA, KAPAaKTEPHCTHKA THPHCTOPA

o TupucTOp y KOy HAW3MEHHYHE CTpYje

o VKIbyUethe U HCKIbyUerbe THPHCTOPA

o Tpujak, HaMeHa, KAPAKTEPHCTHKA, IOHALIAKLE Y KOJy HAN3MECHHUHE
ctpyje.

« GTO THPHCTOP, HaMeHa, KAPAKTEPHCTHKA, MOHALIIAkbE Y KOy
Hau3MeHUYHE CTpyje.

o Hcnpaeibauu (ycMepaun) - HaMeHa, OCHOBHA OJIOK 111eMa, OCHOBHE
nojene

o JenHoasHu AMOAHM M THPCTOPCKH MCIIPABIbAY CA CPEAHOM TAUKOM

o JeaHodasnu 1MOIHK K THPHCTOPCKH HCMIPABIbAY Y MOCHOM CTIOjy

o Tpodasuu AHOIHH U THPHCTOPCKH HCTIPABIbAYH

« WHBepTOpH, HAMEHA M OCHOBHE Nojiene

o JenHo(Ga3Hu 1 TPO(a3HH HATIOHCKH TPAHZHCTOPCKH HHBEPTOP

« HausmenuuHH NpeTBapauH, HaMeHa H OCHOBHE nojiene

o Hausmennunm npersapay ca TpHjaKoM H jeIHOCTPaHOM (asHoM
peryaimjom
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noBeske GMNOIAPHH TPAH3HCTOP KO NPEKHAY npema
eNeKTPHYHO] eMH

nosexe MOSFET Kkao npekusiay npema el1eKTpHunOj wemn
MOBEsKE jeIHOMA3HH IMOJHH HCTIPABIbay Ca CPEIHOM TAUKOM H y
MOCHOM CIIOjy

MCIIUTA MCTIPABHOCT/IMOAHOTMIIPAB/bata Ca CPE/IHOM TAUuKOM 1 Y
MOCHOM €rojy;

HMCTIMTa MCTPABHOCT TPO(A3HOT IMOJIHK MCTPAB/batia ca CPe/iiboM
TAYKOM W y MOCHOM CrOjy

MCTIMTA MCTIPABHOCT jeIHO(A3HOT HATIOHCKOT MHBEPTOpa

MCIINTA MCTIPABHOCT TPAH3UCTOPCKOTMHONEPa - CIIYIITAYA HANOHA

JeaHOCMepHH NPETBapatH HaMeHa M OCHOBHE MOJeNIe.

JeaHocMepHH NpeTBapay-TPaH3MCTOPCKH HONep, CIyLITay HAroHa
OnrropesexTpontka ($oToaHoAE, HOTOTPAHZUCTOPH
oTooTnopHuuK, cBeTIehe M0TYNPOBOAHMYKE HO/E, ONITOKATIEPH);
VBOJLy AMPHTAJIHY €/IeKTPOHHKY, 110jaM AMTHTATHOT CHIHAN, 110jaM
JoruuKe HyJe W jeanHmie. OCHOBHA M YHHBEP3alaHa JTOrHYKa KoJa.

Ipenopyuene 1aGoparopujeke Besbe:

e« HcnuTuBame HCNPaBHOCTH IHO/IA H TPAH3MCTOPA MEPEHeM
OTIIOPHOCTH HA NIPUKILYYHUM €JIEKTPOAMA.

« bBunonapu TpaH3HCTOp Kao npekuaay

« MOSFET kao npekuaay

o HcnurrBaibe HCIIPaBHOCTH THPHCTOPA MEPEH-eM OTIIOPHOCTH HA
NPHKILYYHHM €NIEKTPOJIaMa, YK/bYUerbe H HCKIbyUetbe THPHCTOpa

o JeaHodasHu TMOHK HCMIPABIbAY Ca CPEIHOM TAUKOM/Y MOCHOM CIIOjy

o Tpodasuu aHOIHYM UCTIPABIBAY CA CPEIHOM TAUKOM/Y MOCHOM CTIOjY

o JenHodasHu HAIOHCKH HHBEPTOP

« TPaH3HCTOPCKH HOMEp-CIIyLUITaY HAMOHA

Kibyunu 10jMOBH:  €lEKTPOHCKA KOMIOHEHTa, KapaKTepHCTHKa,
€JIEKTPOHCKA ~ KOMINOHEHTa  Kao NpeKMay, HCrpaBbay, HHBEPTOP,
HaW3MEHWYHH TPETBapay jeJHOCMEpHH MpeTBapay, ONTOe/JeKTPOHCKA
KOMIIOHEHTA, OCHOBHA JIOTHHKA KOJIA.

4. YIIVTCTBO 3A JUIAKTHYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouerky cBake TeMe yueHHMKe YNIO3HATH ca LM/bEBUMA M HCXOMMA HACTaBe / yuerba, M1IaHOM Pajia M HaYHHUMA OLEHUBalba.

Obamuu nacrase:

HacraBhu caapikajy ce peanusyjy kao:

- Teopujcxa nacrasa (70 uacosa) u

- naGopatopujeke Bewbe (35 uacosa).
Mecto peasnmsanuje HacTage:

Teopujcka HacTaBa ce peasnsyje y Crieunjain3oBaHoj yuHoHHIM, a BexkGe y oaroapajyhoj naGopatopmju koja je onpemibeHa ca CBOM NOTPEGHOM ONpPeMoM.

Mertone paja:

- MoHooLuka, AMjaioka

- JlemoncTpaumja
- Tluckycuja

- Peuasaise npoGeva

- IlpakTuuan paa
Honena oxesmersa na rpyne

Onerberbe ce e Ha 2 rpyne NPHIHKOM peann3alinje Bexou.
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Ilpenopyke 3a pean3aunjy HacTase:

Tlpusikom ocTBapHBatba cajipikaja Mporpama TpeGa KOPHCTHTH YCBOjeHa 3Haba M3 MPE/IMETa MaTeMaTHKa, (3MKa, OCHOBE EICKTPOTEXHHKE, OCHOBE MPaKTHUHUX BELITHHA.
Takole je BaskHO NOBE3HBATH Ca/IpyKaje KOjU Ce M3yuaBajy y OBOM NPEAMETY ca 0AroBapajyhum TeMaTckuM LieMHaMa Apyrux cTpyunux npeamera. [ipu tome, TpeGa umatn y
BHJly /1a OBJIa/IaBatbe 3HaHbHMA 1 BELITHHAMA, Kao 1 (JOPMHpaHe CTABOBA M BPEHOCTH, NPE/ICTAB/ba KOHTHHYHPAHH MPOLIEC U PE3YNTAT je KyMYJIaTHBHOT €jCTBa LIEJOKY ITHHX
aKTHBHOCTH Ha CBUM UacOBMMA, 1IT0 3axTeBa sehy NAPTHIMNAIA]Y YUCHNKa, PAZHUNTA METO/ICKA PCIIICH:A, BETHKH GPoj NpHMepa i kopHilicke nHpopMaLHja 13 pasnumTix
M3BOpA.

Beskbe opraHn3oBaTH Tako a ce ojiesberbe en Ha ase rpyrne. o MoryhHOCTH, y jeIHOM TepMHHy paauTH jeHy BexOy, a Hajuiie TpU BexkGe y jenHom umiycy. Jeana
BeskGa ce paau /1B criojeHa — WKOJICKA Haca  3a To Bpeme Tpeba J1a ce ypaje cba Meperba i o0paze pesymaty. [Ipu uspan BekGu cBaky yueHHK TpeGa 1a MMa NpakTHKyM
HMITH PajiHe JIMCTOBE.

V Toky u3pajie BexOH yuenuke Tpeba yryhusatu y Haun kopuinfieia HHCTPYyMEHATa H NOBE3HBAkLE €/IEMEHATA HA OCHOBY €JICKTPHYHE Lieme.

V naGopatopuju Tpeba 1a Gy/ie 10BOLHO PaHKX MECTa /1a 32 jeHUM PajiiuM cTosoM Gy/ly HajBHLe 1Ba yueHHKa.

Iouerak BekOH ce MOJKe OUTOKHTH HEKO BpeMe JIOK ce He npelje notpeGHO rpaameo.

Ipenopyke 3a peaansauujy nacrase 3a remy Enextpuuna mepema:

Teopuja

- I'peiiike objanraBaTi Ha npuMepuMa MepHUX ypehaja koju He Mopajy fa Gy ty enekTporckH. [Topen ojailbera ancoyTHE M PeTaTHBHE IPENIKE YPAIHTH H HEKOMKO
NIPOCTHX 3a/laTaKa;

- CTanHu ¥ NPOMEHJbMBH OTIIOPHULIM, KOH/ICH3aTOPH, KaleMOBH ..., IOBE3ATH Ca FPAJIMBOM W3 OCHOBA EICKTPOTEXHHKE, 00jACHUTH HHUXOBY YIIOTY Y MEperUMa

- TpuHuMn pajia U J1eloBe eNeKTPUUHUX HHCTPYMeHaTa 00jacHUTH KopHiihereM Mojiesla HHCTPYMEHTa MM pauyHapeke CHMYJialiuje, 3apikaTh ce Ha ofjailiiberby
npuHLMNa pana He ynasehu y pauyrcka objauimbera HCTHX.

- BesuBatbe aMnepMeTpa M BOJITMETPa Y KOJIO IOBE3aTH Ca 'PaJIMBOM M3 OCHOBA €JIEKTPOTEXHUKE Y MPBOM paspey

- Koz Meperba BATMETPOM H HHIYKLMOHHM GPOjHIMMa NIPUKA3aTH LIEME BE3UBatba M MHCHCTHPATH Ha HHXOBOM PasymeBatby

- 3a Hanakerbe MecTa KBapa Ha kaG10BMMa 01aGpaTH 110 je/iHy - Hajroro/ujy METOy 3a ofjaliiiberbe CBaKOT KBapa.

- TeHepaTope CHrHaNa W OCLIMIOCKON YPAJUTH CaMO HH(OPMATHBHO, 0GjaCHHTH KaKo ce KopHCTe BIIoK temy 1aTh y 06/IMKy KOjH YYSHHIHM MOTY J1a pasymejy.

BesxGe

- [oBe3uBarbe aMnepMeTpa M BOATMETPA Y eIEKTPHUHO KOJIO, MEPere CTPYje M HaroHa y KOy je/IHOCMEpHE CTpyje — yueHHLM Tpeba J1a MoBexKy HEKOTMKO MPOCTHX
KoJ1a (M3BOP W 2-3 MOTpoIIaya) Ha OCHOBY JIaTe IIeMe W J1a U3Mepe CTpyje | HaroHe y tuma. [1pu u3pajiu BexxGe HHCHCTHPATH HA MPABHIIHOM M YPE/IHOM M0BE3HBakbY eleMeHaTa
¥ 3AHCHBAlLY PE3y.TATA MEpCH:A.

- PeryJaumja cTpyje M HaroHa nomohy MPOMEHILHBOT OTHOPHHKA — H3BPUINTH HEKOAKO Meperhe (HIp. Kajla je KAM3au Ha MOuETKY, Ha YCTBPTHHN, Ha HOA0BHHM H Ha i
NPOMEHBOT OTHOPHHKA) HATIOHA M CTPYje, KaJa je NPOMEHBH OTHIOPHHMK BE3aH KAO PEOCTAT M Kao NMOTEHLUMOMETAp M YNOPEAUTH UX. YUeHHLMMA JaTh wemy 1o kojoj he
crajaTi.

- Mepetbe OTIOPHOCTH OMMETPOM H BEOMA BEJIMKUX OTIIOPHOCTH META0OMETPOM. — yUEHHLM TPeba /1a H3BPLIE 110 HEKOJIMKO MEpPerba CBAKHM HHCTPYMEHTOM

- Mepeibe akTHBHE, peakTHBHE M NpPUBHIHE cHare H dakTopa cHare nomohy amriepmeTpa, BOITMETPA M BATMETPA. — Npe Meperba yueHHuUH Tpeba /1a Ha OCHOBY LIemMe
NOBESKY KOJO M M3BpLUe Mepetba. Hakon Tora Tpeba na o6pane pesynrare. Meperbe pafuTH Ha HUCKHM Hanonuma (ucron S0V)

- Mepetse enekTpuune enepruje jenHodasnum Gpojuniom — yuenuiu Tpeda sa nopexy 6pojuno, HactaBHuK MOKe Jla Ha NOYETKY yaca YK/bYYH HEKH MOTpOIIay Ha
GpojuIIo M 1a yueHUIIM HA OCHOBY CHare NOTPOLIAYa MpoleHe Kouko he enepruje a noTpotu 10 kpaja Bex6H (Wi 3a 1 uac). [pen kpaj BeskGH ynopenTH pesy rate npoieHe
YUEHHKA Ca NTOKA3MBAKEM HHCTPYMEHTA

- VIHMPEKTHO Mepere CTpyje CTpyjHHM TpaHChOPMATOPOM 1 CTPYjHHM KICIITHMA — CBAKH YUCHHK TPeGa 1a H3BPILI HEKOTHKO Mepera

- MHAMPEKTHO MEperbe HaMoHa HAMOHCKMM MEPHHUM TPaHCHOPMATOPOM — CBAKH yYeHHK Tpeba J1a M3BPIIH HEKOJIMKO Mepetba

- Mepetbe jeHOCMEPHHX HAlOHA W NapamMeTapa HA3MEHHUHOT HANOHa OCLIMJIOCKONIOM — NOBE3aTH Ca IPA/IMBOM 3 OCHOBA eIEKTPOTEXHHUKE

Tpenopyke 3a peanusaunjy nacrase 3a remy Ejekrponnka:

Teopuja
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- Kpucranna crpyktypa nosynpoBoauuka. [losynposoauuim N u P tuna, O6pazosaise PN crioja; JlupektHo W uHBep3HO monapucann PN cnoj — oapauty
HMH(DOPMATHBHO;

- Kozt cBux enemenara (M0/1e, TPAH3HCTOPH ...) OIPaZITH CHMBON, MPHHLMI Pajia, KAPAKTEPHCTHKY, 3a 1T Ce KOPHCTH Ge3 yllacka y MaTeMaTHKe aHaluse.

- TpaH3ucTOp Kao MpeKn/1ay — 06jaCHUTH NPUHLIMIT MPEKH/Iakba Kona .

- Hcnpaesbaun (ycmepaum) - HaMeHa, OCHOBHA G/10K 1ieMa, 0CHOBHE mojesne. OGjacHHTH NPUHLIAI paja, pasiuKy u3mely IMOAHHX W THPUCTOPCKHX MCIPAB/baYa, KO 1
wamehy Menpassbaua ca u Ge3 konjensatopa. He y1asHTH y MaTemaThuke anaimse.

- HuBepropu 1 npeTBapau — 0paauTH NPUHLKN Pajia, HaMeHy, Ge3 yJacka y MaTeMaTHuKe aHaiu3e

- OnTopeneKTpoHHKa 0GjacHUTH NPHHLKII Pajia e/leMEeHaTa 1 IJie ce KOpHcTe

- EsleMenTe IMrHTaHe e/IeKTPOHHKE OAPaIHTH HHOPMATHBHO.

BesGe

- HenuTuBaibe MCIPaBHOCTH JMOJA M TPAH3UCTOPA MEPEHEeM OTMNOPHOCTH HA MPHK/bYUHHM EIEKTPOJAAMA — yWEHHLMMA JATH HEKOIWKO PaslMuMTHX AHONA
TPAH3UCTOPA, /1a HA OCHOBY O3HAKE M KATAIOTA YTBP/E O KOM €/IEMCHTY je Ped, a 3aTHM 11 HCTTHTAjy HHXOBY HCIPABHOCT MEPEHEM OTIOPHOCTH.

- BunonapHyu TpaH3MCTOP Ko MPEeKHay — yueHHK Tpeba 1a NoBeke KOJIO Ha OCHOBY LIEMe H J1a H3MEpH CTPYjy NPH KOjoj Ce TPAH3MCTOP OTBApa, OAHOCHO 3aTBapa

- MOSFET kao npeknjiay - y4eHHK TpeGa 1a MoBeske KOJIo Ha OCHOBY LIEME M /1a M3MEPH HArOH NMPH KOME Ce TPAH3KCTOp OTBapa, OJIHOCHO 3aTBapa, BoanTy pauyna na
YUEHHILIHM NPHMETE Ha KOM HAMOHY ce TPAH3HCTOp NOTIYHO OTBapa

- WcnuTparhe HCMPaBHOCTH THPHCTOPA MEPEHEM OTMIOPHOCTH Ha NPHKIbYYHHM €IEKTPOIaMa, YKIbYUeHe H HCKIbyUeHe THPHCTOPA — yueHHIIH TpeGa 1a IPBo HCTHTajy
MCNIPaBHOCT THPHCTOPA, A 3aTHM /1A TIOBEKY €/IEMEHTE T10 LIEMH H H3BPLIE YKIbYUeHe H HCKIbYUere MoTpoliaa

- JenHodyasHu AMOIHM MCTIPABIbay Ca CPE/IIOM TAUKOM/Yy MOCHOM CTIOjy — yueHHK Tpeba /1a noBeske e/leMEeHTe Ha OCHOBY IIEMe W W3MEepH yJa3HH (Hau3MEeHHUHH) U
WANA3HH (jeNIHOCMEPHH) HANOH NPH OMCKOM onrTepeheby. Meperbe H3BPIINTH MPBO 663 KOHIEH3aTOPa, a 3aTHM ca iy, BewGy pauTh Ha cHIypHOM Hanony (1erion S0V)

- TpodasHu AMOHM MCIIPaBIbay Ca CPE/IHOM TAUKOM/Y MOCHOM Criojy. - Yuenuk TpeGa Jia M3BpIIM Mepetbe Ha yHamnpe/l Npunpemsbenoj MaketH. Mepu ce ynasuu
HaM3MEHHYHH HANoH ((pa3HH W JIMHMjCKH) M M3/1a3HH jeIHOCMEPHH HATIOH, ¢a W 6e3 KOHAEH3aTOpa y3 HEKOJIKO PasInYMTHX OMCKHX onTepehersa. [Tp peannsaunju BexGe
CKPeHYTH Majkiby YHEHULIMMA Ha FPaIMBO U3 OCHOBA ENEKTPOTEXHUKe. BexOy paauTi Ha curypHom Harnony (ucnoa S0V)

- JeHo(a3HKu HANOHCKH HHBEPTOP — H3BPIIMTH MEPEIbe YJIa3HOT W M3/Ia3HOT HaroHa Ha MakeTH. BexOy paauTh Ha curypHom Hanony (uenoz S0V)

- TpaH3MCTOPCKH HOMEP-CIyIITay HANOHa - H3BPLIMTH MEPEHE YJIA3HOT M U3NIa3HOT HAaNOHa Ha MakeTH. BexGy pasuTi Ha curypHom Hanony (kcnoa 50V)
Tpenopy4enn 6poj wacoBa no remama:

EjexTpuuna mepema:

- Teopujcka HacTasa 34 waca

- naGopatophjcke BexkGe 16 wacosa

EleKTponnKa:

- ‘TeopHjcka HacTasa 36 yacoBa

- naGoparopujcke BexGe: 19 yacosa

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

HacTaBHHK, Ha IOYETKY LIKOJICKE FOJMHE WM HA NIOYETKY TeMe YNo3Haje yHCHHKE Ca HAYHHOM OLICHHBAIha, IMHAMHKOM H CIICMEHTHMA OLICHHBAIbA.

[paheme pa3Boja, Hanpe10Baka M OCTBAPEHOCTH MocTHrHyha yueHnka 06aBba ce OPMATHBHMM U CyMATHBHHM OLICHHBAHEM.

OuerHnBare yueHHKa ce 0/1BHja y cknajty ca [IpaBuiHHKOM 0 ouermBaby. [10TpeGHO je, Ha MoYeTKy IKONCKE FOMHE, YTBPIUTH KPUTEPHjyMe 3a OliekHBakbe (y CKIay ca
TTpaBUIHHKOM O OLIEHHBakbY), IPBEHCTBEHO 32 CyMAaTHBHO OLICHHBAE H Ca HHMa YTO3HATH yUeHHKE

DOpPMATHBHO OUEIHHBAMLE CC O/IBHja HA CBAKOM 4acy Kpos:

- npaherbe aKTBHOCTH yueHHKa Ha uacy (1j. pOLLeCy yuerba):

- KOHTHHYa/IHO nipafieba I0CTHIHY THX HCXO/1a H HHBOA NOCTHIHY THX KOMIIETEHLIMja,

- KOHTHHYasIHO npahierbe cTenena OCTBapeHHX NPAKTHYHKX BELITHHA Ha JJaGopaTopHjckuM BeskOama,
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- yuewhem yueHHKa y 3ajeIHHUKOM pajy /pajly rpynama

MopmatiBHa oleHa canpikH cesiehe enevmenTe: onKe nocTHrHyha YUeHHKa, ONMC AHIAKOBAHa YUCHHKA H IIPETOPYKE 33 J1a/be HaNpe10Barbe.

HacraBHuK y NOCTYrKy OLieHHBatba NPUKYIba W Oesiexku nojaTke o nocturiyhinma yueHnka, npoiecy yuera, HarpeioBaty U pa3Bojy YYeHHKa TOKOM FOIMHE Y JHEBHUKY
Paja ¥ CBOjOj NeJAroLKoj 10KyMEHTaLHH.

Vuennke Tpeba ocriocobsbaBati M oXpaGpuBaTH Ja MpOLEkbYjy CONCTBEHM HANpelaKk y OCTBApHBAlbY MCXOA, KAO M Hanpejak APYruX yueHuka, y3 oarosapajyhy
apryMeHTauujy.

CyMaTHBHO OLCIHBAIbE CE BPLIM Ha KPajy NPOrpamMcKe LIETHHE, MOJYJIa HiIH 32 KJIaCH(MKALMOHH TIEPHO/ U3 TIPE/IMETa Ha OCHOBY:

- YeMeHe npoBepe 3Harba;

- KOHTPOJIHHMX M loMaliuX 3ajataka

- TECTOBA 3Hatba, OAHOCHO 3a/1aTaka OGjeKTUBHON THIIA.

- n3BewTaja o ypahenum nabopatopujckum pexbama

- NPOBEPOM NMPAKTHUHKX BELITHHA Ha TaGOPATOPHICKHM BEsKGaMa

- n0/aTaKa NPUKYTILEHUX OPMATHBHIM OLICHHBatbeM

DOPMATHBHO H CYMATHBHO OLICHHBAHE 10 CY jJEIMHCTBEHOT MPOLECA OLIEHHBAKbA 3aCHOBAHOT Ha YHANpe/ yTBPhEeHUM KPHTEPHjyMHUMa ca KojHMa Cy yUEeHHIHM G1aroBpeMeHo
YNO3HATH.
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Hasus npeamera: EJJEKTPUYHE HHCTAJIALIMJE

1. OCTBAPMBAIE OBPA30BHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

Loty donn yacosa: Teopujcka HacTaBa Bewxbe IlpakTHyHa HacTaBa Hacrasa y 61oky VKynHo
I 74 0 0 0 74
1 70 0 0 0 70
1 62 0 0 0 62

2. IWJbEBU YUEIA:

~  Yno3uaBame yueHHKa ca BPCTAMA CNICKTPUUHUX HHCTANIALIM}A KOj€ Ce KOPHCTE y pa3HHM OGjeKTHMa

= OcnocoGbaBarbe YueHHKa 3a 3aLUTHTY O/ IPEBHCOKOT HANOHA IOIMPA H HEroBOT Ae/0Batba

- Cxsatarbe 3Hauaja 3alITHTHHX Mepa O/l BUCOKOT HarloHa, oGe3beluBarbe ycioBa noTpeGHHX 3a cripoBolerse 3alTHTHHX Mepa, Kao H NPABHIIHO TOCTYMAkbe MPHIHKOM
w3Bolerba 3ATHTHX Mepa

~  VnosHaBaibe YueHHKA Ca €IEKTPUUHHM, MEXaHMUKHM H JIDYTHM KapakTepHCTHKaMa eJIeKTPOMHCTAALMOHOr MaTepHjaia M npuGopa, paau npasuiaHor usbopa u
MOHTaKe

- VnoshaBate cBojcTaBa M KapakrepucThka ypehaja u onpeme 3a n3Boljerbe eleKTpHUHUX MHCTAaLH]a

- Kopumherbe Tabmua y kojuma cy JiaTe KapaKTepHCTHKE Hoje/MHIX elemenaTa i ypehaja

~  VnosHaBare CTaHAap/a U TEXHUYKHX MPOTHCA 3a U360 OnpeMe, MOHTaKe H OJPKaBatba eEKTPHUYHUX HHCTANALM]A

~  VnosHaBare ycrioBa 1 3aXTeBa KOju Mopajy Ja Gy/ty ucryrenu npu u3soherby u kopuinhery elekTpuuHUX HHCTanalmja

~ Vnosnasarbe BakehuX TEXHHUKHX NIPOMHCA KOJHMA C& PEry.IHIIIC H3BODCHE CACKTPHUHHX HHCTATALM]A Y HOPMATHHM W I0CEGHHM YCTOBHMA

= OcniocobbaBarbe 3a H3BoheHE eCKTPUUHNX MHCTAAlMjA Y CTaMOEHUM OGjeKTHMA, jaBHHM 0GjEKTHMA M HH/TyCTPHJCKMM MOCTPOjeHHMa

~  OcriocobbaBatbe 3a NPaBUIHO OIPAKABAHE CJICKTPHYHHX HHCTAIALM]A, KAO M 32 MPABHIHO MOCTYNAbE MPH O/IPJkaBatby M OTKJIakbaky HACTA/IMX KBApOBa y
€IeKTPHUYHHM MHCTasIalMjaMa

~  VYnosHaBame caipxaja npojekta kao u oaroapajyhux npopauyHa 3a onadupare ocurypaua u oapehusame npecexka npoBOHHKA.

- OcniocoGbaBarbe 3a yCTeWwHHjy peain3aunjy caapikaja nporpama 0CHOBA NPAKTHYHHX BELUTHHA H IPAKTHYHE HACTaBe

3. TEME, UCXO/IH, MPENIOPYYEHHU CAJIPKAJU U KJbYYUHH ITOJMOBH CAZIPKAJA
Pazpen: npsu
Tonuukbu down wacosa: Teopuja: 74uaca;
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ucxoau

TEMA MPENOPYYEHU CAIPIKAJH / KIbYYHH IMTOJMOBH CAJZIPIKAJA
Ilo 3aBpuieTky Teme yuenuk he Gutu y cramy na:
« oGjackH MojMOBE NOTPOLIAYA U M3BOPA CHEpTHje. « Tlojam noTpolaa u u3Bopa eHeprije.

Mojam + HBEAE OCHOBHE CICKTPIIHE BEHIIE H jeMIMLLe. ||+ Ocromse excxrpuune eananre  jeame.
notporasa n | * OOJACHH OCHOBHE HaIe MPOWSBOLe, MpeHoca u eTpHOYIje | « Tlpossona caekTpute ehepric. i

ocnone eIeKTPHUHE CHEpHje. . o TlpeHoc u aucTpuGyumja CIICKTPHUHE CHEPIHje.
enexTpaymax * OMHLIE BPCTE €NEKTPHUHUX HHCTANALM]A. . « Bpcre enekTpuuHnX HMHCTANaUMja.

y o HaBeje OCHOBHE JI/IOBE EIEKTPHUHHX HHCTAALMA. o JIesI0BH €1eKTPHUHHX HHCTATALH]A.

HHCTATAUMjA

Kibyunn nojmosu: Tlotpoiay, H3Bop eHepruje, eeKTpuyHe HHCTAIaUMje

Mepe samrute
O]1 cTpyjHOT

HABE/1e OMACHOCTH OJ1 ENIEKTPHYHE CTpYje.
HaBejie 1 00JaCHM Mepe 3aLTHTe O/ CTPYjHOT yaapa.
Hasoau npouenype npyskara npse nomohu npse nomohu npu

o OnacHOCT OJ1 €/IEKTPHYHE CTPYje Ha HYOBEKa.
o Mepe 3awTuTe 01 ITETHOT /I0Bakba €/IGKTPHUHE CTpYje.
« TIpsa novioh nprHKOM CTpyjHOT y1apa.

yaapa YAapy eneKTpHuHe CTpyje
© TPUMEHH 3ALITHTHY OTPEMy W 3alUTHTHE Mepe. Kubyunn nojmosu: cTpyjuH yaap, Mepe 3aurure
Aar sa « pasnHKyje M KOpHCTH pasHe BpcTe anata. « AJaT 32 u3BONEILE M OIPKABAILE CICKTPHUHIX HHCTATALM]A
n3soheme n
oapKaBame
€NeKTPHUHHX
HHCTATANH]A
* HaBe/ie MaTepHjae KojH ce KOPHCTE 3a W3y MPOBOAHNKA o TlpoBoaHMuM 1 KaGIOBK: MaTepHjasl 3a U3pajy NPOBOJHHKA U KaGnoBa,
« HaBe/ie MaTepHjaile KOjH ce KOPHCTE 3a 3pajty H3oMalmje HEH30/10BaHH NPOBO/IHHLI, H30J0BAHH NPOBOJIHMLM, KaGlIOBH, O3HAUABAIE
© HaBe/le BPCTE HEM30/I0BAHHX NPOBOJIHMKA M 0/1a0epe HHXOB NPOBO/IHMKA H KaG/I0Ba, CTaH/1ap/IHe TOBPLIMHE NONPEYHHX Npeceka
npecek Ha OCHOBY cTpyje onrepeherba ka0nosa.
* HaBe/le BPCTE M30JI0BaHMX NMPOBOAHMKA U HHXOBY HAMEHY « H360p nonpeuHor npeceka NpoBojHKKa W kabsioBa Ha ocHOBY Tabena
« HaBejte BpCTE KAGOBA H OGJACHH FJi€ Ce PHMEIbY]Y ye/i0Ba nonarasa.
« ozabepe mpecek MPOBOHHKA OCHOBY TaGena 1 ycnioa nonarama. | e [lpuGop 3a uHcTanaumone kabose: 00yjMuLLe, Pa3BOJHE KyTHje,
Exewewrn | * ©780¢Pe THI H0MOBAOF MpOBOIIKa WK Kab71a 1A octOBY KaG/IOBCKE YBOAHHLE. )
[es—— YCIIOB MONIaratha ~ + TpuGop 3a encpretcke KaGr1oBe: KaGII0BCKe FaBe, KaboBCKe crojuue,
ancranamaja * TyMauH O3HaKe H30JI0BAHHX MPOBOIHHKA U Kab0Ba. Kkab/IoBCKe Mmaryulie, CriojHuLLe 3a KaboBCKe skuie, npuGop 3a

..

©0BjacHH NPHMEHY €IEKTPOMHCTANIALIMOHOT IpHGOpa

HaBE/Ie BPCTE MHCTANIALIMOHHX LIEBH

n3abepe npeuHKe LEBU npema Gpojy H MOBPIIMHK TONpPeUHOr
Npeceka M300BAHKX NPOBOHMKA H Ka0/I0BA.

HaBe/le OCHOBHE NPENIOPYKE 34 NI0IArate NPOBOAHMKA
MHCTa/laUMOHKX LIEBH M NPHGOpa.

pasfKyje pasTuumTe NpuKIbyune ypehaje.

0GjacCHM HAUYHH NIOBE3MBAM-A NIPHKILYUYHOT ypeljaja Ha eneKTpuuHy
HHCTaNaUMjy.

obenexasarbe kabioBa.

o HHcTanauMoHe LEBH M BHUXOB NPUBOP: METAHE M HEMETAJIHE LIeBH, H300p
WHCTANIALMOHKX LIEBH MPema NMpeyHHKy U 6pojy NpoBOHMKa, MPUGOp 3a
LieBH (CrIojHHLLe, JTyKOBH, pavBe, pasBoHe KyTHje).

o Tpukmyunu ypehaju: npUKbyHHLE - MO/E]1a MPpeMa KOHLETLHH, MEcTy
Yrpaiibe, MeXaHHUKE 3aLITHTe, YTHKAuH.

o EsleMenTH 3awTHTe: ToNLHBH ocHrypaun THa D 1 B, ayTomatckh
OCHI'YpauH, BUCOKOYYHHCKH OCHTYpayH.

« M360p HasMBHE CTpyje OCHrypaua Npema MonpeyHoM Npeceky NPOBOJHMKA.
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HaBe/ie 3aur 1e ypehaje

objacuu ysory 3aTHTHUHX ypehaja

o0jacHH HAUMH MOBE3HBAILA 3AIITHTHUX ypehaja Ha eneKTpHuHy
HHCTANALM]y.

HaBpOjH NpeKHAaYe KOjH Ce KOPHCTE y eICKTPHUHO] HHCTATALM]H.
0GjacHH MPHHIMN pajia MPEKHIAYKNX eleMeHaTa

o Tlpeknuauky eJeMeHTH: pacTaB/bayu, rpedeHacTe CKIIONKe, HHCTaIalHOHe
CKJIOMNKE, KOHTAKTOPH, TACTEPH.

Ksbyunn nojmosu: [IpoBoanuk, kabi1, MONpeyH# Npecek, 0CHrypau,
npekuiay

leme y
€IeKTPHIHAM
MHCTATANHjAMA

KOPHCTH OCHOBHE CHMBOMIC y CNICKTPOTCXHHLI
LpTA eMe jeHOCTABHUIHX MOHO(DA3HUX U TPO(a3HUX CTPYjHUX
Kona

« CHMGOAH 1 03HaKE KOjH CC KOPHCTE Ha LIIeMaMa CACKTPHUHHX.
MHCTanaumja.

« JeqHONONHE LueMe H Leme Bese.

o Illeme Bese M jeIHONOIHE IEME CTPJHUX KOJIA OCBET/bekba.

o Illeme Bese u jeiHoONONHE HeMe MOHODA3HUX M TODA3HUX CTPYJHHUX KoJla
YTHUYHHLA M TEPMHUKHX TI0TPOILIAYA

Ksbyunn nojmosn: Illema, MoHo(askH, Tpodasin
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Pazpen: apyru

Topuubu poun yacosa: Teopuja:70 uacosa

TEMA

HUCXoau
Ilo 3aBpuieTKy Teme yueHHK he GUTH y cTamy 1a:

TIPENIOPYYEHM CAIP)KAJH / KIbYUYHHU ITOJMOBHU CAJIPIKAJA

Bpcre u 1e1081
€JIeKTPHYHIX
HHCTAJALHjA

JeHHuIIe eNeKTPHIHE HHCTANAlHjE

objacHm HameHy W

CneU(pUIHOCTH NOjJEIMHNX BPCTA €NIEKTPHUYHHX HHCTANALH]A
oBGjacHH HaMeHy NOje/IMHKX JeN0oBa eeKTPUYHE HHCTaNaLHje
0GjacH! HAYHH NPUKIbYYEtba 00jeKaTa Ha MpexKy

Tlo/iea eACKTPHUNHX HHCTATAIM]A: HHCTATALM]C jake CTPYje H cAate
crpyje.

MHcTanaumje y CyBMM M BIaKHHM NPOCTOPHjaMa

TpuBpemene MHCTaNALM]e

I'pomoGpancke HHCTaNauKje

Hucranauuje Mainx Harosa.

Hicranauuje y npocTopjama ca crieuuuHum yciosuma.

JlenI0BH JIEKTPHUUHHMX MHCTANIALHM]a.

[puKsbyyak eJIeKTPUUHHX HHCTAIALM]A HA MPEIKY, HazizeMHu Kyhiu
TNIPUKIbYYaK, KaGIOBCKH KyNHH NPHKIbydaK.

Pa3poaie Tabne 1 OpManu (HaMeHa, KOHCTPYKUMja M nojena).
CrpyjHa Kosia (OCBET/bebe, Y THUHHLIC, CHIHATM3aLM]a 3BOHA..)
Hucranauuje cnabe crpyje (tenedon, TB antena, nutepdon, cucrem
3aLTHTE O/1 NOKAPa, CUCTEM 3alITHTE O/1 PoBajie)

Kbyunu nojmosm: [poMoGpan, e/1eKTpHHa Mpexka, CTPYJHO K010

Cranpapam n

JMeHyj€ OCHOBHE 1IPOTIHCE y 001ACTH eNeKTPHUHIX MHCTAIALMa
nponahe u3BOpe M 3HauajHe ope/Ge TEXHUYKHX HOPMATHBA
ZAedunmLLe 3aBpLIHE 0apeate TEXHUUKHX Mponkca

Texuuuxa perysatusa, nojav cranzapaa (DIN, IEC, SRPS). Tlojam
TEXHUUKHX IPOMHCA (€1CKTPOTEXHHIKH POTHCH).
['patickn u niTepiy crannapu. TexHHuKe NPenopyke W yNyTeTsa.

€JeKTPHYHHX

oGjachy W3pajly MOjeIMHUX ENEKTPHUHHX HHCTANALMja

nponucy 3a . N
Wsnohere CnpoBoM Mepe u oapeaGe w3 npasHkKa 3a oarosapajyhe pazose | o TIponkck 3a ussoherbe eEKTPHUHUX HHCTATAUK]A Y CTaMGeHHM
Wi obnact objekTHMa
€IeKTPHIHNX . .
Encranammja HABOJIM 3Hauaj IPUMEHE CTAHIAP/IA H MPOTIHCA « VnosHasaibe ca 3aKOHOM 0 H3rpajiibi OGjeKaTa U IOKyMEHTHMA 3a
Boljerbe eIeKTPO HHCTANIATePCKHX PaioBa.
Kby nn mojMoBn: 3aKow, CTAHAAP]L, MPOMHC, NPeropyKa,
TMpukbyuak 00jacHi HaMeHy MPHUKJbyyaka Ha o0jekar o Hasemuu npuksbyyak (KpOBHH W 3MIHH)
objexTa Ha HaBe/ie Nojiely NPUKJbyuaka Ha objexar « HizBobewe HazeMHOr NpUKbyuKa nomohy camonoceher kaGioBekor
HHECKOHANIOHCKY | o HaBeae NOje/IHHE eleMeHTE Ha3eMHOT H OA3EMHOT MPHKIbYUKA crona (SKS), camooceher kabi1a 1 rouM NPOBOAHMLIMA
Mpeay OBjACHM HAUMH H3paJLe  TOBE3MBAK, HAIZEMHOT H NIO/IZeMHOT o KaBaoBcku npHK:byvak
NpHKIbyUKa « Hssoljerbe Kab/IOBCKOr NPHK:bYKa Ha kaboseky HH mpesxy u Ha
nagzemuy HH mpesy.
Kibyunn nojmosu: INpuksbyyak, cHom
Mspana * 3HM1apCcKHu pajloBH - pazMepaBaibe U obeneskabarbe, Konarbe H Gyllere

3M70Ba.
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MHCTAJANM]A Y
objexriuma

* pasmMKyje eJeKTPOHHCTAIALHOHY Onpemy W npuGop
o 0GjacHH MOBE3MBaILE  MOHTAXKY MPEKHAUA, YTHUHHLA, PUKCHHX
NPUKIbYYAKa W CBETHILKH

o Tlocrassbarbe v npuuBpiIinBatbe MOHTAKHMX PA3BOAHUX KyTH]a H
HHCTAJIALHOHHX LEBH

o Enexrpuune uHCTanalmje y 3u1y - HENOCPEIHO Y 3HJ1, Y HHCTATALMOHHM
LEBHMA, y OTIaTH — GeToH

« EneKTpuuHe HHCTAaLMje HCO MasITepa - PHGOp M Mpernopyke.

« EnekTpuuHe MHCTanalMje Ha 3u71y - OICTOjHUM OGyjMHLIaMa, Y
MHCTAIALHOHUM LICBHMA, KAaHATMMA

o Enekrpuune uHcTanaLmje y npocTopHjamMa ca KaaoM M Tywiem: npudop 1
npenopyke.

o TlocTaBsbarbe - nonarare NPOBOAHMKA Y 3HJ1, LIEBH H KaHaJle.

« TloBesuBarbe y passoaHuM KyTHjama

« MoHTa)Ka H NoBE3HBAIbE MPEKKIAYa, YTHUHHLA, GUKCHHX PHKIbYYaKa

o TlocTasbatbe U MOBE3UBAILE CBETHILKH

Kibyunn nojMoBH: npekuay, yTHYHHLA, CBETHIbKA, PA3BOIHA KYTHja

TeaexkomMyHHKAN
HOHE H CHIHATHE
HHCTANAUH]je

© KIaCH(HKYje BPCTE M JICNIOBE TECKOMY HHKALMOHHX HHCTAAM]a i
HHCTaNalKja CHIYPHOCHHX CHCTEMa

o 0BjacHu HauMH PajJia NOjE/IMHHUX ENIEMEHATa W HHCTaNalKja

o youasa pasiivke MPOBOJHMKA M KaGOBA 3a TEIEKOMYHHKALIHOHE U
CHMTHANIHE HHCTaNaLmje

« HaBe/le OCHOBHE NPONUCE M CTAHJAP/E 3 W3pany
TEIEKOMYHHKAUMOHMX M CHPHATIHHX HHCTNalHja

« TenekoMyHMKaUHOHH KaG/IOBH, BpcTe M KOHCTPYKLIMOHH elleMeHTH

« OsnauaBarbe, yjiora apMatype, ekpana, Hoceher enemenTa y kabnoBuma,
crosbhu yTHiiaju Ha TK kabiose)

o CTaHJap/y W NPONKCH 3a H3PAJLY TEICKOMYHHKALIMOHHX W CHIHATHUX
HHCTaNAlMja

o TenedoHcka MHCTaNAUMjA — IPOBOJHULIM M yTHUHHLE,

« MHcTanauuje 3a aHTeHCKH cHeTeM (ACHBHH aHTEHCKH CHCTEM -
KOAKCHja/iHH KaGIoBH, KOHEKTOPH M aJ1anTepH, CIUIHTepH/Kariepn
OJIBOJHHLM;

o Hucranaumja vHTepPOHCKHUX CHCTEMA - ay/IHO, BUIEO CHCTEMH:

o [IpoTHBMAHUYHO OCBET/bEIbE

« Uncranauuja 3a Bua€o Haazop;

« Mrreprer mpeska - UTP kabrosu

« MncTanaumje npOTHBNPOBATHOT ATAPMHOT CHCTEMA

Ksbyunu nojmoBn: TenekoMyHHKaLMja, CHIHATIHA MHCTaALKja

3amTura o
eTeKTpHUHOT
yrapa

o neduuuLIe WTa je CTPYjHU (€IEKTPUUHH) y/1ap.

o HaBeJe KaKo CTpyja Jeyje Ha opraHu3am.

OIpeH KOjH Cy Npecy K (aKTOpH NPHIMKOM CTPYjHOT y/1apa.

HaBe/Ie Kako Ce BPLUIM 3aLUTHTA OJI HATOHA JO/MpPa.

HaBe/Ie TEXHHUUKE Mepe 3allTHTE O/l IMPEKTHOT 10/Mpa.

HaBe/Ie TEXHUUKE Mepe 3alTHTE HHAMPEKTHOr JOMpa

pasuKyje CHCTEME 3alTHTE M HHXOBE MOCEGHOCTH .

o oBjacHu pasnuke y n3oherwy HHCTANAlMje Y 3aBUCHOCTH O
cHcTeMa 3alTHTE.

oo

« VTuuaj eneKTpuHe CTpyje Ha doBeKa

o TlojamM AMPEKTHOT W HHAMPEKTHOT 10Mpa

« HcToBpeMeHa 3auTHTa O AUPEKTHOT H MHAWPEKTHOT 10/1pa.

« 3aiTHTa 01 IMPEKTHOT 10/Mpa.

« 3aluTHTa O/ HHMPEKTHOT J0/MPa.

* 3alITHTa ayTOMAaTCKUM HCKIbyuerbeM Hanajama (TN cuctem, TT cuctem,
IT cuctem

« 3awruta nomohy 3awTuTHOT ypehaja nudepenumjanne ctpyje

« I1poBepa HEMPEKHHOCTH 3ALUTHTHOT MPOBO/HUKA
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o M3JI0KH 3HAYaj NPUMEHE W 3alUTHTE OJ1 eJIGKTPHYHOT y/1apa.

« 3awruta ynorpeGom ypehaja iace Il uan oarosapajyhom usonauujom.

o 3aITHTa NOCTaB/baLEM Y H30I0BaHE MPOCTOPHje

* 3awrruta ynotpebom masor paaHor Hanona (SELV)

« 3aUITHTA CEKTPHUHKM OZBajarLeM

o [1aBHO M JIONYHCKO M3je/IHauaBakhe MOTCHIMjaa.

« [IpocTopuje ca KaJoM M TylIeM - MOCeGHE TEXHUUKE MEpE 3allTHTE O/l
€NeKTPHYHOT Y/iapa.

Kibyunu nojmosn: Jloaup, audepenumjan

« HaBe/e BPCTE POMOGPAHCKHMX HHCTANIALM]A

o JleuHHMILIE U3jeiHaYaBalbe NOTEHLMjaNa y 0GjeKTy

« HaBejle MaTepHaIE H EIEMENTE KOjH Ce KOPHCTE 3a U3pay
rpomoGpaHcke HHCTaauuje

o Du3MUKe OCHOBE ATMOC(EPCKOT NPaKHbeHba.

o Criosbatiiiba rpoMoBpaHcka HHCTANAUM]a: IPUXBATHH CHCTEM, CIIYCHH
MPOBOIHHULIM 32 Y3eMIbEIbE, H3je/IHauaBate NoTeHuujana.

« VHyTpauba rpoMoGpaHcKka HHCTallaUMja: H3jeiHauaBarbe NoTeHLMjaa,

I'pomoGpancka | e HaBeae OCHOBHE mporwuce 3a H3oherbe rpoMoGpaHcKe HHCTanaLmje OrpaHHYaBabe MPEHANoHa 3alTHTHAM ypehajuma.
HHCTATALH]A * 0GjacHM NOCTYNaK M3pajie U KOHTPOJIE rpoMoGpaHcKe HHCTanaumje | o EnemenTu rpoMoGpancke HHCTaIaLmje.
. « H3spazna rpoMobpaHcke HHCTANAUME.
« Kourporna rpomoGpancke HHCTanaLmje
Ksbyunu nojmMoBu: armocd)epeko npakiserbe, NOTeHLMjall, NpeHanoH
o 0GjacHHUTH yJIOTY, elleMeHTe y3eMibHBaya. o EneMeHTH y3eMiberba: y3eMibHBaY, 3eMIbOBOJI, CAGHPHH 3eMIbOBOJL.
o HaBe/Ie y3eMJbHBau€ Koje ce ynoTpedibarajy 32 y3emibere o Tlonena ysemberba Mo (yHKLMjH: 3aLITUTHO, PaJIHO, IPOMOGPAHCKO,
objekara. 3]PYIKEHO.
o HaBe/ie MaTepHjaTe KOjH CE KOPHCTE 3 H3Pa/ly y3ewbHBaua « THnoBH ysemsbHBaua: 110 Matepujaty o Kora cy nspahien (esk, Tpake,
« OMNULIE NOCTYNAK MPABHAHOT NIOBE3HBAILA Y3EM bHBAYA. 1U104€), 110 HaukHy W3BONEHsA (XOPHIOHTAIHH, BEPTHKAIHH, KOCH), 110
Viewmenme o OGJaCHHTH YJIOTY H €JIleMEHTe y3eMJbHBaya. CPEAMHH 110 KOjOj ce Moaxy (y3eM/bUBAUM Y 3eMIbY, TEMe/bHH
Y3eMJbHBaUH), 110 00JIMKY (PCTEHACTH, MPEIKACTH).
« Martepujai 1 npecek y3em/bHBaua.
o Crietm¢uuna OTHOPHOCT Ta.
o OTNOPHOCT PacrpoCTHpaa y3eMbHBaua.
« Meperse OTNOPHOCTH y3eMbHBava
KbyuHH M0jMOBH: V3eMbetbe, OTIOPHOCT pACpoCTHpatha
« nasezte ypehaje u onpemy noTpeGiy 3a MOHTAXKy passBoie Tabie. | o LipTarbe jeMHOMIONHE LeMe pasBoaHe Tabie
Montaka m | o 0BjacHH HAYHH MOHTasKE Pa3BOMIHE TAbTE. « Pacnonena onrepehersa o (asama
noBe3uBae « Onwwe 3nauaj pacriozene onrepehiera no dasama. « M3Gop ocurypaua u onpeme.
pasBoine Tabiae | o « MonTaxa ejleMeHaTa H NOBE3NBAILE €/leMEHATA NIPEMA JeHONOHOJ
crana eMH.

o CrpyjHa Kona u caGMpHHLE 3a HYJTY H y3eMIbeHbe.
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Kibyunn nojmosn: passosna tabia, pacniosena onrepehersa, cabuphue,
ocurypaun
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Pazpen: Tpehn

Topuubu poun yacosa: Teopuja:62 uacosa

TEMA

HUCXOu
Ilo 3aBpiIeTKY Teme yueHHK he GuTH y cTamy ma:

TPENOPYYEHHU CAZIPKAJA / KJbYYHU TOJMOBH CAIPIKAJA

Crpyjua ko1a ca
crenenmmmuy
ayromarom

HaBe/ie BpCTE CTEMIeHNIIHMX ayToMaTa
OGJacHH Lievie Be3HBaIba CTETICHHIIHHX ayToMaTa

CTpyjHa KONA OCBETIhEH> Ca MMITYJICHHM GHCTAGHAHUM PEcoM (HMIYJICHOM
CKJIONKOM).

BpeTe CTeneHuLIHX ayTomaTa (TajMepa) 1 IieMe MoBesHBarba (jeHonoHe 1
pasBujeHe Lweme).

M3pajia cTenenHIIHOT OCBET/berba Ca CTENEHHIIHNM ayTOMATOM, TPOKHUHO H
HETBOPOIKMUHO.

Kubyunn nojvosm: BucraGuiino, ayromar

Enextpnuno
ocBeTbeme

HABE/IE OCHOBHE CBETIIOTEXHUUKE BE/IHUHHE.
HaGpOjH CBETIIOCHE H3BOPE

ONHIIE OCHOBHE KAPAKTEPHCTHKE CBETJIOCHHX H3BOPA.
HABE/Ie OCHOBHE THTIOBE CBETHILKH

HABE/IC YCIIOBE 3 NPABHITHO M I0GPO OCBETIhEHE.

M3BE/IE je/IHOCTABHH]H MPOPaUyH YHYTPallliber OcBeTherba

o o s 0 0

(OCHOBHH NOJMOBH: CBETJIOCHA jauMHA, CBETIOCHHU (IIyKC, KONMUHHA
CBETJIOCTH, OCBET/baj, Gibecak

BpcTe CBETIOCHHX H3BOPA: CHAITHLIC Ca METATHUM BIIAKHOM, ()TyOpeclienTHe
CHjasIMLIE, HEOHCKE LIEBH, IOCEGHE BPCTE CHjAITHLIA, CBETHIBKE H HHXOBE
CBETJIOCHO MEXaHWUKE KapaKTePHCTHKE.

Cujasnunie HeryHeHe MeTATHUM Nlapama (KHBUHE CHjaTHILe BUCOKOT PHTHCKA,
HATPUjyMOBE, METaJI-XaJIOreHH/IHE, CHjaluLie).

Caerniehe ueBH: NPUHLKAIN PajJia U NPUMEHA.

KomnaThm utyo u3sopu. Passoj KoMnakTix (yo n3eopa.

Tperneperse CBETIOCTH H CTPOGOCKONCKH edheKar.

MHAYKUMOHY H3BOPH CBETIIOCTH.

JIE]] cujanuue u nasenn

Cneunjanne BpcTe cHjanuua

cTauaap/HK OG/HIM M BETHUMHE MOHOMK]a.

3auITHTa CBETHILKH OJ1 MPOJIOPA NpallMHe U Biiare U pu3HukuX owTehera
CreTrbKa 3a KaHLeNapHje, HHYCTPH]Y H OCBETIBCH:E MyTeBa

CBeTHIbKe 32 OCBET/berbe BETHKHX JABHUX MOBPHIMHA, CTIOPTCKUX TepeHa,
CIIOJBHO IEKOPATHBHO OCBETIbEHE

OcHOBHH (DaKTOPH KBAJIHTETA YHYTPALIEN H CTIOJbALIIHET OCBETIbEHbA.
TloTpeGHa BPeAHOCT OCBETILEHOCTH, PABHOMEPHOCT OCBET/betba, G0ja
CBETJIOCTH, penpoyKimja Goje, eMMuHanmja Gibelurara, ceHke).
JepHocTaBHM NpOpadyH YHYTpalliber OCBeT/berba code, paiHOHHLE,
YUHOHHLE.

(meTosia cTenena nckopuuihiera, BaTHa MeTo1a)
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Kibyunu nojmosn: CBeT/IoCT, CHjalIMLA, KOMIAKT U3BOPH, MHayKuuja, JIEJT,
crenen uckopuuheisa

OIULIE OCHOBHE e/leMeHTe Npudopa U MaTepujajia 3a H3paLy
jaBHOT OCBETIbEIbA.
ONHMILIE U3Pajly MHCTANALHjE jABHOT OCBET/berba (PHIPEMHH,

‘Vnosuasaibe eflemMenara, npudopa u Matepujasia 3a uspauy JP - cryGosu,
NIPHKIbYYHE T1104€, TEME/bH, H3BOPH CBETJIOCTH, CBETHIbKE
[ponucu, pacnopen daza, npuGop u HaukH u3Bohera

Hncranamnje rpalieBHHCKN 1 eeKTPOPATOBH). « Hckon KaB0BCKOT POBa ca No;Iaraiem Kabia H H3Pasiom Temesba i cTyGoBa
oTBOpEHOr H3II0%KH HauHH pacriopehuBarba (asa no cTyGoBMMa 1 yHyTap 3a jaBHy pacBety
npocropa - cry6a « W3pajna uHcranaumje cry6a - pacroziena cHara.
jasno HaBoJle NpoLielype oprkasarba JO o TlocTaBibatbe CTYGOBA M CBETHIBKH Ca MOBE3UBAIbEM HHCTANALMjE CTYOa Ha
OCBeTbelbe HArojHu KabJl W CBETHIbKY - pacriope]l (asa
o lllemupaibe opMana 3a jaBHy pacBeTy - BPCTE KOMAH/IM HCKIbyueta H
YKIbyuera pacsere.
« KonTposia u nywrame nos Hanou.
« Onpikasame jaBHe pacsere.
HaBe/le Crelu(pUIHOCTH HAMEHE H KapaKTEePUCTHKE H3BOPA o PeksiamMHO OCBeT/beIbE: BPCTE, CeUH(pHUHOCTH, IPONHCH, HAauHH H3Bohera u
CBETJIOCTH M CBETHIBKH 3 HEKOJHKO ClTyuajesa n3sohera n3Gop onpeme
PEKIAMHOT HJTH JIGKOPATHBHOT OCBETIBCHbA o JIeKOPATHBHO OCBETIEHHE YHYTPALLIET POCTOPA — PA3HH H3BOPH CBETIOCTH,
Pexaamno n n3abepe NoTpeGHy OnpeMy PeKIaMHOT H ICKOPaTHBHOT CBETHJBKH M O0jexata
JIeKOPATHBHO OCBET/bCH:A « JICKOPATHBHO OCBETIHEHbE CTIOJLHUX NMPOCTOPA M 0GjeKaTa - PasHH H3BOPH
ocBeT/beme CBETJIOCTH, LIMPHHE CHOMA, CBETHILKH M O0jeKaTa
« H36op onpeme
« Cuctemu ynpassbama
Kibyunn nojmoBu: cTy6, peksiama, 1eKOpauuja, ynpassbarbe
Pasnmkyje crieuuguuHOCTH HHCTANALM]a Y NOjeIHHUM o [lpersien u u3pajia MHCTANIALM]A 11O KAPAKTEPUCTHUHUM OGjeKTHMA
BpCTamMa oGjexara « Esiextpuune HHCTanaLmje HCNO MAITEPa M Ha 3HALy - IPHGOP W npenopyke
naeHTH(UKYje 1 K1acu(HKyje MojeiMHauHe eleMeHTe pasHuX | o M3paja uHCTanaumje 3a catoBe, 03BYyUetbe, CUTHAIM3ALM]y (HAMOHH,
THINOBA HHCTANALM]A. HMIIE/IaHCa, [IeMe, MOHTAXA H MyIITabe y paj)
o Enexrpuune unctanaumje y craMGeHnm objeKTHma
Eacxrpiune BUS-uncranaumje (EIB nHcTanaumonm cucrem)
HHCTANAUHjE Y N N N u MHCTAALHONH Lo .
objexTima — . EnLKr?w{HL MHCTanaumje y _]ﬂBHld‘M objektnma (1koe, GOMHULE, NOCTOBHE
wipara 3rpajie, TProBUHCKH LIEHTPH, GHOCKOMM)

EfteKtphutie HHCTAMALM]€ y BAQKHIM H IPOCTOPH]aMa ca OCEGHMM YCI0BHMA
Kanasiuu pasgoji - NoJiHM KaHAJIHU Pa3BO1, NAPANeTHH KaHATHW Pa3BOjL
BoHHUKH pasBoi - NpUGOP H npernopyke.

Hs3soljerbe npuBpemMene HHCTaNauuje

Kibyunn nojmMoBH: jaBHH 00jeKTH, napaner
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© HaBe/le PasIMUMTE BPCTE EIEKTPHUYHHX HHCTAlALM]a Y
MHTYCTDHH H IUXOBE KApAKTEpHCTHKE

« Hucranaumje Hanajarba motopa

o Hucranaumje ynpasmbara

o Hncranauuje y kab10BCKO]j KaHau3almju

« Hucrananmje y BasayXy, ropmeMOTOPHH pa3Boz, nephopupani Hocaun

Enexrpuune Kka610Ba, CAGHPHHUKH Pa3BOIL
HHCTATANHje Y « Pa3po 3a ocBeTIbEHbE M AM3ATHLIE
HHYCTPHjH o EJeKTpuuHe MHCTanalMje 3a oY U yJITOBE Y KOMaH/IHOj cav ca
MH(OPMAUHOHHM PatuyHapCKHM MallMHaMa, CHIHAIMMA, anapaTima 3a
JIalbHHCKO Mepetbe, MOKa3HUM H perucTpyjyinm HHCTpyMeHTHMa
« 3aXTeBH 32 MEXAHHUKO XEMHJCKH ArPECHBHE CpeIHHE
Kubyunu nojMoBH: MOTOp, Pa3BOJi, KOMaH/IHa CaJia, arpeCHBHA CpeMHa
* HaBe/ie BPCTe, €/I0BE H €IEMEHTE eIeKTPHYHHX HHCTANauMja | o YTO3HaBakbe, PONKCH, MoTpeGHa onpema, HauuH H3Boherba
CKJIOHHLITA « Ms3poljerse reepatopeke 1 MpeskHe MHCTaNaLmje
 HaBeJie NPOLEAYPE NPU H3PAIH EEKTPHUHE HHCTaNALH]e « Tlonaraibe H NOBE3MBAILE MPOBOJHHKA: EHEPrETCKH, HHTEPHOHCKH,
Enextpuune CKJIOHHIITA TeneoHckH
HHCTATANMje « MonTaxka npeknaua, CBeTHIbKH, HHTep(OHa, reHepaTopa, pasBOAHHX OpMaHa
CKJIOHHIITA o IloBe3uBarbe pa3BOIHMX OPMaHA CKJIOHHIITA HA MHCTAALIM]Y
o TlpoBepa (yHKLUMOHATHOCTH PA3BOIHUX OpMaHa
« Onpikasaie akymyaatopa
K:byunn nojvosn: Cenepatop, akymysiatop
« HABEAC BPCTE, /1E10BE H CIICMEHTE CACKTPHUHHX HHCTATAWMja Y | » ONKC, NPOIHCH, CHeUHUIHOCTH
cropTekM oGjeKTHMa « M360p onpeme 3a MHCTanauMje ¥ CIOPTCKHM 0GjeKTHMA - CBETHIBKE, CTYGOBH,
Enexrpuupe | * 'ABSAC NPOLEAYPE NIpi 3PALM erleKTPHtIIe uHCTANALM]E cevaqopu, Haunn uisohera .
ncTanamuje y crnoprekux objekara. o Mucrazaunje y 3aTBOPEHHM CTIOPTCKHM OGJEKTHMA - MOHTAKA CBETHIbKH,
cnoprexiy Pa3BO/IHHX OPMAHA H KOMAH/HHX OPMaHa (pacBeTa, BeHTHAALM]a, MyMIIHa
. MoCTpOjerba)
oBjexrima

o Hzpohewe nHCTaNnalMja Ha CNIOPTCKUM OGjeKTHMa - MOHTaska cTyOoBa U
CBETHIBKH, MOBE3HBAISE PA3BOIHUX OPMAHA H KOMAH/IHHX OpMaHa.

KJbyuHu N0MOBH: NIPOTIHCH, CIOPTCKH 0GjeKTH

Arperarcke n
curypuocue
HHCTANAUH]je

© HaBe/e BPCTe, /IE/IOBE H €/IEMEHTE arperaTcke H CHrypHOCHe
MHCTaNauuje

 HaBeze MPOLEAYPE MPH H3PA/IM ArperaTcke  CHrypHOCHE
HHCTaNauuje

« CHCTEMM 32 pe3epBHO Hamajarbe.

« TlovohHH H3BOPH E/IEKTPHUHE CHEpTHje (1M3e1-CACKTPHUNHN arperaTH,
akyGarepuje).

o Jlusen resepatop - yJiora, Bpcre, notpeGHa ejleKTpouHcTaialmja

« OpBajabe CTPYjHHX KPYroBa y IJIaBHOM Pa3BOAHOM OPMaHy H APyrHM
Pa3BOIMMM OPMaHHUMA 32 HHCTANALIM]Y arperata

o Tlywrame y paa v oapskaBaibe arperata v HHCTanaumja.

o CHIypHOCHO OCBETJbeHb€, NPOTHBIIAHHYHA PACBETA. — H3BOPH CBETJIOCTH,
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W3BOPH €HEeprije H HauMHH YIPaBJbatba
« TIpoBepa HCMIPABHOCTH CHIYHOCHE WHCTATALLHjE

KILY'HH NI0jMOBH: PE3EBHO HANAjalbe, ATPErar, CHIypHOCHA HHCTAIALM]A

E « ZCQUEHILE eKCTOUBHE Cyellte « Tlojam eKCIIO3MBHUX CMellia. Pa3sBpCTaBArhe 3aNALUBHX CMella, racoBa i
ACKIPIMINE | e ro3Ha exentosuBHe cpente, ypehaje HEMocpenHo 1 3oHe napa.
"::;.',tl.‘:::.:.:v onacHoCTI Mpeva MpojeKTy ofjexTa i « Mecta yrpoena o7 eKCILIOSHBHHX cveita. OZIpehBathe 50Ha ONACHOCTH.
yrposemy 01 * OJIPE/I CBOjY HAMIGKHOCT 32 Pajl M MOCTYIH NPeMa Hoj o Ekcrnosusha 3AUITHTA ENCKTPHUHKX ypehaja. O3HauaBarbe eKCrIO3UBHO
3auWTHTHAX ypehaja.
€KCILIO3HBHHX .
o Tlponucu u obnawhersa 3a pajt Ha MHCTAIALM]H M ONIPEMH.
cmema
K:byunn nojvosn: EKCruiosusHa cvella, 30Ha OlacHocTi
o HaBe/le OCHOBHE THIIOBE Pa3BOAHMX OPMaHa o Passosnmn opmanu (r1aBuu M omMohHH 3a yrpajiby Ha 3u1, Y 341 M c060AHO
o 00jacHH MOHTAKY MOjEIMHHX eIeMEHATa Y Pa3BOAHOM crojehn) ca onpemom 3a yrpaaisy. M3paza u noctapsbare pa3sBoaHHX OpMaHa -
opmany. TEXHHUKH NPONHCH
* 0GjaHu NMOBE3MBakLE MOTPOLIAYA HA PA3BOIHH OPMAaH. o Opmapu npema 3aXTeBUMAa HaUIEKHE UCTPHOYLIM]E 3 je/IHO MIIH BULIE
—— o oBjackH noBesuBarbe MepHe rpyre. MEPHHX MECTa - MPEKTHO MEperbe. o
opvanu, © TyMauM eeKTPUUHE LIeME PA3BOIHKX OPMAHa 1 MEPHUX rpyna | e Llleme, MOHTaXKHH upTekn. MoHTaxa — yrpaaha Gpojiia (jeaHoTapHdHO 1

JIBOTApU(HO) ¥ JIPYTHX elIeMCHATA Y IIABHH Pa3BOJIHK OPMaH.

o MoHTaka efieMeHaTa 1 MoBe3HBake KOMIUIET MEPHUX rpyma (6pojusio
Jjennodasno u TpohasHo jenHoTaphdHO M ABOTAPUDHO M APYTH eNeMEHTH — 32
MHIMPEKTHO M MOy MHMPEKTHO Mepetbe).

« Tlosesusarbe ypebaja 1 nOTpoLIaYa Ha eCKTPHUHE HHCTATALM]C.

o TocTasbarbe M MOBE3UBakLE IPYIIa 32 3aje/IHUUKY MOTPOLLHY Y Pa3BOAHHM
OpMaHUMa 3rpaa.

noBesnBame ca
HHCTAJAUHjOM H
nymrame y paj

Kibyunn nojmosu: Bpojusio, Tapuca, MepHa rpyna, 3ajeiHuuKa noTpoiuiba

4. YIIVTCTBO 3A JUJAKTHYKO-METOAUYKO OCTBAPUBAILE IIPOTPAMA
Ha noueTky cBake Teme yueHHKe YNIO3HATH Ca LIM/bEBUMA M HCXOJMMA HACTaBe / yuerba, MIIaHOM Pajia i HAUHHUMA OLICHMBAHbA.
Obannu HacTase:

HacraBhu canpskaju ce peaiusyjy kao:

— Teopujcka Hactapa (74 yaca y npsom paspeny, 70 uacosa y pyrom paspesty v 62 uaca y Tpehem paspeny)

Mecro peamsanmje HactTape:

Teopujcka HacTaBa ce peanusyje y Crieljalin30BaHoj yHHOHHIM WK oaroBapajyhem kaGunety koju Tpeba a Gy e onpemsben oarosapajyhum HacTaBHUM cpeacTBUMA,
MaKeTama u MO M, rpaHUKHM NPHKA3HMA, MYJTHMEHIATHOM ONPEMOM.

Meroze paaa:
—  Mowosiolka, aujasowka

—  JlemoncTpaumja
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—  Jluckycuja

—  Pewasame npobnema
Tpenopyke 3a peaju3anujy HacTaBe:
Hpeu paspex
Ilpu o6pajy NojeMHMX HACTABHMX je/IMHHMIA KOPHCTMTH MaHOE, CIMKE, LPTEkKe, NPUMEPKE CNeKTPOMHCTANAIMOHOT MaTepujana, npubopa u enemenara. Kopucturn
My TTHMEAHjATHE pesenTalmje, KaTasiore npowssohata onpeme 1 ypehaja  cTpyuHy InTepaTypy (CTanaapse, nponkce, npenopyke). Kpos canpkaj YBoz , yuenHke ynosHatn
ca M3BOPUMA Je/IHOCMEpHE W CHCTEMHMa Han3MenuHe cTpyje (Monodasiu cueTem 1 Tpodasit cuctem). OBJacHHTH YI0Ty NOTPOLIAYA H IHXOBY MOENY IPeMa CHCTeMHMA
Hau3MeHHuHe cTpyje M npuHumuny pana. Caapxaje Tlpoussoamwa esekrpuune exepruje u Ilpenoc u aucTpuGyumja eneKTpHUHE eHeprije peaiusoBaTh y3 Kopuuwherbe
HajjeHocTaBHMjMX 670K M enleKTpuunuX wema. Cajpikaj BpcTe €NEKTPHUUHHX MHCTAlalMja Peaj3oBaTH KPO3 HAjOCHOBHM]Y MOJIENY:€IEKTPOCHEPreTCKe, CHIHIHE,
TelleKoMy HUKaLHoHe, rpomoGpancke. Kpos caapskaj Mepe 3aluture o/ CTpYjHOT yJapa yo3HATH YYEHHKE O LITETHOM JIeJI0Bakby eJIEKTPHUYHE EHEPrHje 110 HOBEUHjH OpraHu3am,
npyKarbe npse nomohu yrecpeheHoM, 3alITHTHUM CPEICTBUMA KAO HHXOBOj I0CIE/IHOj MPUMEHH, 3IaTHHM MPaBUJIMMA MPH YJIacKy y eHepreTcka noctpojersa. Kpos caapikaj
anaTH Koju ce KoprcTe 3a notpebe eleKTPOTeXHHKe, YIO3HATH y4eHHKE ca anaToM, 0GjacHHTH NpUMeHy H oapxkaare. [1pu peannsaimju caapkaja EnemMeHTH eleKTPHUHHX
uHcTanauuja, nomohy naHoa  MakeTa npuKasaTH npUGOP KOjH Ce KOPHCTH Y €JIEKTPOTEXHHLM (OCHTypaye, peKuaye, yTHUHHLE, CHjaMuHa rpia, LIeBH, KaGloBCKH NpHGop).
OBjacHuTH W360p MOBPIIMHE NOMPEYHOT NPeceKa NPOBOJHMKA HAa OCHOBY Tabena W MoBe3aTH ra ca W3GopoM HasHBHE CTpyje ocurypaua. Ilpuinkom peanusaije caapkaja
Illeme y eNeKTPHUHHM MHCTANalMjaMa,
NPBO KOPUCTHTH NPHHLMNICKE teme (Ge3 cumBona pasBOIHUX KyTH]a) a KacHHje jeIHOCTaBHH]E 1ieMe CTpyjHUX Kona (y3 kopuuhiee cumGosia pasBoaHux KyTHja). Teopujcky
HaCTaBy YCKIaIMTH ca cajpikajuma npeamera OCHOBE MPAKTHUHUX BEUITHHA.
TIpenopy4enn Gpoj yacoBa 1o Temam:

~  VBoxa- 8 uacosa

—  Mepe 3aurture oz cTpyjHor yaapa - 4 uaca

—  Anar 3a uzBohjerbe M O/IpyKaBarbe eMeKTPHIHHX HHCTaaLMja - 2 yaca

—  EnemenTH eekTpuuHuX MHCTanauuja - 50 yacosa

—  lleme y eneKTpTHYHWM HHCTanaUMjama - 10 yacoBa
Apyrn paspen
Ilpu o6panu NOjeMHMX HACTABHMX je/IMHMLIA KOPUCTHTH MaHOE, CIMKE, LPTEke, MPUMEpKe CNeKTPOMHCTANALMOHOr MaTtepHjana, npuGopa u enemeHata. Kopuctutn
MyJITHMe/IHjaliHe Mpe3eHTalnje, KaTanore nponssohaua onpeme u ypehaja u ctpyuny nurepatypy (ctaHaapae, npornuce, npenopyke). MHCHCTHpaTH Ha MOBE3WBAkbY NPETXOAHO
CTeuenux 3Hama w3 OCHOBA CICKTPOTEXHHKE. Y TEMATCKO] LCMHH BPCTE 1 /OB CICKTpHUME HHCTATALMIE NOCEGHY MaKiby MOCBETHTH CTpyjHUM Koauma. Caapwaj
0GpaTH KopHIIhereM NPAKTHUHMX MPHMEPA CTPYJHHX KOJIa OCBETIberba, YTHUHMLLA, C/ICKTPHUHOT 3B0Ha M TEPMHUKHX MOTPOMaya. OGJACHHTH LITa CAAPHKH JEAHO CTPYJHO
KOI10 eeKTPHUHUX HHCTAaUMja. OGPA/IMTH NPAKTHUHO NOBE3UBAMLE C/IeMEHATa CTPYJHHX KOJIa H Yrpajiiby noTpeHe onpeme. Teatcky eauny CTaHAapau W NPONHCH 3a
M3BONerbE eIEKTPHUHMX MHCTA/IALM]a Peau30BaTH KPO3 NPUMEPE CTaHAapia H NPOIHCca Kao M Kpo3 yNo3HaBaibe ca Noje/IMHUM 4JIaHoBMMA 3aKoHa O M3rpajirk objexara. Y
TEMATCKO] Le/MHH 3alTHTa O/ eIEKTPHUHOT Y/1apa Ae(HHHCATH NOjMOBE AMPEKTHOT M MHAMPEKTHOT HANoHa 10/IMpa Kao M BPCTE 3alUTHTA O/l THX Harnoha. Metoze sawmure
00jacCHMTH NPHHUMIAMA JIE/IOBAIbA 3ALUTHTE €/IEMEHTHMA 3aLUTHTE, NPOBEPE HCNIPABHOCTH MOje/IMHKMX efleMeHaTa. YTO3HATH yueHHKE Jla Ce CBAKA 3allTHTA OJ1 e/IeKTPHUHOT
yaapa Mopa MpPOMMCHO MPOBEPUTH M aTecTHpaTH. Y TEMaTCKoj LeaHHU Y3emibere 00jacHUTH YIIOry y3em/bHBaua, BPCTE y3eMJbMBaua, MaTepHjajl 3a M3pajy elemeHata
y3emsbrBaua. [ToceGHo oGjacHuTH H3pajy y3eMibHBaUa (TeMeJbHOT, IPCTEHACTOT, 3pAKaCTor, NojeMHa4Ho, rpynHor). OGjacHHTH yueHHIMMa KOjH CBe (PaKTOPH MOTY /1a yTHUY
Ha BpEZIHOCT OTNIOpa y3embuBata. OOPATHTH Makiby HA HCTIHTHBAIE W ATECTHPAME YIEMbEHA, KAo M Ha JOKYMEHTALWjy Koja NpaTh atectupame. Teopujcky HacTapy
YCKJIQIUTH ca cajipikajuMa NpakTHuHe u 610K HacTaBe.
TIpenopyuenn 6poj uacosa no Tevama:

—  Bpcre 1 1eN0BH eIeKTPUUHHX HHCTanalMja - 8 uacoBa

—  Cranpapan 1 nponucy 3a u3soljerse eeKTPHUHNX HHCTaIalM]a - 4 yaca

—  Tlpuksbyyak 0GjeKTa Ha HUICKOHANOHCKY MPEXKy - 4 4aca

—  Mspana enexrpuunux uhctanaumja y ogjextuma - 10 uacosa
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—  TeneKOMYHHKALIMOHE M CHTHANHE MHCTaNauMje - 14 uacosa

—  3amTuTa 0l eIeKTPHUHOr yaapa - 12 uacosa

— I'pomobGpancka nHcTanaiuja - 8 uacopa

—  VYsewmberbe - 6 uacona

— MowTaa 1 noBe3MBaie passoaiie Tabe cTana - 4 waca
Tpehu paspen
Ipu 0o6paan NojeAMHMX HACTABHMX jEMHMLA KOPHUCTUTH NaHOe, CIIMKE, LPTEke, NPUMEPKe eNeKTPOMHCTAIALMOHOr MaTepujana, npuGopa u enemenara. Kopuetutn
MyJTHMEHjalIHe pe3eHTaluje, Karaiore npoussohaya onpeme 1 ypehaja n crpyuny aureparypy (cranaapae, nponuce, npenopyke). Canpikaj HacrasHe teme CTpyjHa Kosa
ca CTENeHHWHUM ayTOMATOM peaiu3oBaTH y3 KopHulieibe eleKTpHUHHX Wema Koje Aajy mpowssohaud creneHMHMX ayromara. OGpaauTH HEKOJMKO LieMa pasHuX
npoussohaua. Tpu peanusaumju caupiaja HactaBHe Teme EJeKTpHUHO OCBET/beHbe, HHCTAALM]E OTBOPEHO NMPOCTOPA - jaBHO OCBET/beibe M PekIaMHO W 1eKOpaTHBHO
OCBeT/berbe MOKA3aTH LITO BHIIE y30paKka MOjeMHHX M3BOpa CBET/IOCTH M CBeTH/bKW. [Ipu peanmsaumju caaprikaja HacTaBHe Teme PasBoaHM OpmaHH, MOBE3HBaIbE Ca
MHCTANALMjOM U MyIITake y Pajl, N0ceGHO HArAcHTH 3Hauaj 100pHX KOHTaKTa NpoBoaHKKa. Takohe HariacuTH 3Hauaj obenerkaBarba NPOBO/IHMKA NPE NOBE3UBAk:A HA OTIPEMY
¥ Pa3BoaHOM OpMaHy. MHCHCTHpaTH Ha NMOBE3UBakby NPETXOHO CTEUCHHX 3Hatba W3 OcHOBa eneKTpoTexHuke. TeopHjcKky HACTaBy YCK/IaIMTH ca caapiKajuMa NpakTHuHe W
G0k HacTase.
Ipenopyuenn Gpoj uacosa no Temama:

—  CrpyjHa Kona ca CTeNICHHIIHUM ayTOMaToM - 4 yaca

—  Enexrpuuno ocsetiberbe - 10 yacosa

—  Wucranaumje 0TBOPEHOr NPOCTOPa-jaBHO OCBETIhEHLE - 6 YacoBa

—  PeKsiaMHO M IeKOPaTHBHO OCBET/bebe - 2 uaca

—  Enextpunie uncranausje y objexrima-nspaza - 14 uacosa

—  EACKTpHUHE HHCTATaUMjE Y HHIYCTPHiH - 6 4acoBa

—  EnexTpuuHe HHCTaaLMje CKIOHMLITA - 4 yaca

— Arperarcke M CHrypHOCHE MHCTaNalMje - 6 yacoBa

—  EnleKTpHuHe HHCTAnalHMje Y NPOCTOPHMA YrPOKEHHM O/l eKCIUIO3HBHUX CMella - 4 waca

—  Pa3Bosinu OpMaHHu, NOBE3HBAKLE Ca MHCTATALMIOM H MyIITakbe Y paj - 6 uacosa
*HacTaBHHK MOYKe, Y TOKY peau3aliuje nporpama i NPUIMKOM MlaHHpakha peansaliuje caapkaja, Kako rioGaiHo Tako W OnepaTHBHO, yTBPAMTH Behy ian matb 6poj uacosa
1o Temama.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHUKA

DopmMaTHBHO OLIEHbUBalbE, Kao Mo npalierba HanpeaoBatba yHeHHKa, Ce O/IBHja Ha CBAKOM 4acy M CBaka aKTMBHOCT je 100pa NPHJIMKA 3 NIPOLIEHY HANPEoBaba i 1aBarbe
noparte urdopmaumje. Iocturnyha yuennka je Moryhie BpeHOBaTH KPO3: aKTHBHOCTH Ha 4acy (Tj. IPOLECY yuerba); I0CTAB/bate HTakba W/HIIK 1aBae 0AroBOpa y CKIIaly
ca KOHTEKCTOM KOjH ce o0jalliihaBa; o3MTHBHOM OJHOCY MpeMa ONpeMu; H3pajly 3a/aTaka, HCTPaKMBAUKHX MPOJEKaTa U CJL.; IPE3eHTOBakbe caipikaja, npahieibe oCTHIHYTOCTH
cxoa, oMol ApyroBUMA H3 O/lelbelba y /by CaB/IajiaBatba PavBa H Cil.

Vuenuke Tpeba ocnocoGmaBaTH M OXpaGpHBaTH Ja NPOLCH-YjY COMCTBEHH HAMpEJak y OCTBAapHBalby HCXO/A, Ka0 W HANpenak JAPYruX yueHuka, y3 oarosapajyhy
aprymeHTanmjy.

Ha kpajy cBakor yaca Wi aKTHBHOCTH HaNpaBUTH KPAaTKy aHaIM3y JI0CA/lallber paja, 00aBe3HO MOXBAMTH yUEHHKA 3a OHO IITO je NOCTHrao M 0GPasokHUTH 1T MOKE H
Tpeba 1a MonpaBy WK ypaau.

TToTpeGHO je OCMHCIIUTH BHLIIE THIIOBA PA3TMUMTHX AKTHBHOCTH Ca IPOYKTHMA PA3IHUHTOr HHBOA CIIOXKEHOCTH H YTBPIMTH OYEKMBAHE MCXOJIC, & NIPEMA HHMA M KPHTEPHjyMe
BPE/IHOBAHA.

OuetbuBatbe yueHHKa ce oasHja y ckaay ca [IpaBuiHHKOM 0 ouerbBatby. [T0TpeGHO je, Ha NOYETKY LIKOJICKE FOAWHE, YTBPAHTH KPUTEPHjyMe 3a OLietbHBatbe (y CKIaly ca
TIpaBUIIHHKOM O OLIEH;HBAlbY), NPBEHCTBEHO 3a CYMATHBHO OLICHHBAILE M CA HHMA YTo3HaTH yueHHke. CyMaTHBHO OLIEHHBAILE C& MOJKE H3BPLUMTH Ha OCHOBY (opMaTHBHOT
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OLICIbHBaIbA, Pe3yTaTa/pelerha NPoGIEeMCKOr MK MPOJEKTHOT 3akaTka, npahemem paja yueHuka — OCTBapHBaHa MCXOma M cii. Haumn yTephHBaiba cymaTHBHE OleHe
YCKJIJIHTH Ca MHMBHYaIHHM 0COGHHAMA YueHUKa.
Tpuankom u3Bohera BexOUM MoceGHO 0OPATUTH MaKiby HA: HAUMH pajia; MPUMEHY Mepa 3allTHTA Ha pajly M Mpernopyka 3a 3allTHTY ONpeMe O HETPABHIHOT PYKOBak:a;
NJaHKpame BpeMeHa KPo3 CMHC/IEHO M PYTHHCKO 00aBibathe PajoBa; MeJaHTHOCT W MPELM3HOCT Y 0DaB/batby M0CIA; PYKOBaHke pauyHapiMa M OIHOCY MpeMa HHM:
KOMYHHKAlIHjy ca capaIHuLuMa.
OCHOCOBHTH yueHHKe 1a ehUKACHO W PALHOHAIHO KOPHCTE PayHape Ha HAUMH KOjH HE YTPOIKABA IHXOBO (UHUKO W MCHTAIHO 3paBibe.

Hasns npeamera: EJEKTPUYHE MAIIUMHE U IOT'OHA

1. OCTBAPUBAILE OEPA3OBHO-BACIIMTHOI' PAJIA — OBJIMLIA U TPAJAILE
Toauuibu dona yacosa: Teopujcka HacTaBa Bexbe Ipakrtuuna HacTasa Hacraga y 6ioky Vkynso
1 70 35 0 0 105

2. IAWBEBH YYEIHA
—  VnosHaBarbe ca OCHOBHHM 110jMOBHMA, IePUHHLIM]AMA H 3AKOHMMA M3 O0JIACTH €/IeKTPHUHMX MAllMHA U [I0rOHa
—  VYno3naBaie y4eHHKa ca OCHOBHUM KOHCTPYKUHOHHM €/IeMEHTHMA H IIPHHLIMITAMA Pajia e/IeKTPHUHHX MallinHa
— VnosaBarbe y4eHUKA ca OCHOBHHM NI0JMOBUMA W3 0GIACTH E/IEKTPOMOTOPHHX MOTOHa
~ OcriocoBmaBarse yueHuKa 1a yuecTByjy y OCIOBHMA W3 001CTH NOKPETAIba, 3ayCTaBbarba i POMEHe GP3uHe eTeKTPHUHHX MOTOPA y eEKTPOMOTOPHOM MOFOHY

3. TEME, UCXO/I!, NPENIOPYYEHH CAJIP’KAJU M1 K/bYYHHU ITOJMOBH CAJZIPIKAJA
Pazpen: 11
Topuubu poun yacosa: Teopuja: 70 uacosa; BeGe: 35 wacosa
Llusb yuewa no Temanma:
=" Vnosnapaie yueHuKa ca OCHOBHHM KOHCTPYKLIHOHHM elleMeHTHMa jeanodasimx u Tpodasmx Tpancdopmatopa
~  CrHuaibe OCHOBHHX TEOPHJCKHX 3HAIba O MPULIMIKMMA pajia jeHodasHux 1 Tpodasiux Tpancdopmaropa
- CTHuame OCHOBHHX NPAKTHUHWX BEWTHHA Y Pajly H HCIIHTHBAkbY jeAHO(a3HHX 1 TPOdasHuX TpaHc(opmaTopa
- VYno3HaBaie y4eHHKa Ca OCHOBHHM KOHCTPYKUHOHHM JI€/I0BHMA ENIEKTPHYHHX MalliiHa
= CTHuame OCHOBHHX TEOPHJCKHX 3HaHa O MPUHHIIMMA Pajia OCHOBHHX BPCTA €/IEKTPHUHHX MAllIHHA
~  CrTHuarbe OCHOBHHX NPAKTHYHWX BEWITHHA Y PaJly M HCTIHTHBAkY EJICKTPHUHHX MallIHHA
~ VnosHasare yueHHKa ca OCHOBHUM NIOJMOBHMA O €IKTPOMOTOPHOM NOFOHY H GIEMEHTHMA €IEKTPOMOTOPHON HOFOHa
~  CrHiarbe OCHOBHHX 3Haka 0 Mpolie/lypama MyliTatba y paji, POMHe cMepa oGpTarba, npoMeHe Gp3uHe 06pTarha eeKTPHUHHX MOTOPA Y eIeKTPOMOTOPHOM TOrOHy

TEMA R oan . MNPEINIOPYYEHHU CAJIPKAJH / KJbYYHH MTOJMOBH CAIPIKAJA
Tlo 3aBpuieTKy Teme yueHHK he GUTH y cTatby 1a:
© HaBe/Ie OCHOBHE KOHCTPYKIIMOHE /IeIoBe TpaHcdopmaTopa « Hawmena Tpancdopmatopa 1 noapyuje npuvene
* 00jacHM OCHOBHHM NPHHLMI pajia jesiHopasHor « Koncrpykuuja pancopmaropa
Tpancopmatopn Tpancgopmaropa . o Tlpusumn paza ‘TpaHc(OpMATOPa, OHOC HATIOHA H CTPYja, OHOC

o JepuHHLLE NPEHOCHH OHOC TpaHcopMaTopa npeko Gpoja npeoGpaaja
HaBojaka, HaNoHa, CTPYje PUMapa 1 ceKyHapa o T'y6Guum y Tpancopmatopy 1 enepreTcku Guianc, crenen nekopuuhersa

o NpUMElbyje M3pas 3a NPEHOCHH O/IHOC 3a HajeIHOCTaBHUjE o Peskumu pajia Tpancopmaropa: npasa Xojl, Kpatak cnoj, onrepehiere
npopauyHe Ha jeaiHodasHom TpaHchopmaTopy o Tpodazuu TpaHcopMaTopH, KOHCTPYKLIHja
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HaBe/ie OCHOBHE ryGuTKe Ha TpaHcdopMatopy 1 oGjacHH
MECTO /1€ OHU HacTajy

HaBe/le OCHOBHE peXuMe paja jeanodastor Tpanchopmaropa
H yCJIOBE MOJI KOjHMa HacTajy

objacHy HauMH Criajaka HAMOTAja 3a 3a/1aTy CrIpery
TpodazHor TparcopmaTopa

Hape/ie 001acT npuMeHe noceGHUX BpeTa TpaHchopmatopa
0GjaCHH 3HaUCHe OCHOBHHX HA3HAYCHHX BEMUMHA HATNIUCHE
nyounue jesHodasHor TpaHchopmatopa

O/Ipe/I1 XOMOJIore (MCTUMEHE) PHKJbYYHE KpajeBe
jeanodasnor Tparcdopmaropa

H3MEpH OTIIOPHOCT HAMOTAja MPHMapa 1 CeKyHaapa
Tpancopmaropa

H3MEpH OTIOPHOCT H30JIaLMje HaMOTaja jeaHohazHor
Tpancgopmaropa

W3MEpH HATIOH, CTPY]y, CHary IPUMapa u cekyHapa
onmepeheror TpaHChOPMATOPa, NPOLICHH ryGHTKE 1 CTeneH
wckoprmhersa Ha OCHOBY M3MEPEHHX BPETHOCTH

noBeske HaMoTaje TpohasHor TpaHchopmaTopa npema 3a1aToj
cnpesu

« Hauun cnajama namoraja pohasHor Tpanchopmaropa, cripeskue rpyre,
cathn 6poj

« TloceBHe BpeTe TparchopmaTopa: ayToTpancdOpMaTop, TPOHaMOTajHH
Tpancopmarop

Ilpenopyuene aGopaTopujcke Bexkbe:

1. Harnucha niiounia tpaHcopmaTopa, OCHOBHE Ha3HaueHe BelHunHe,
oapehuBare XOMOJIOTHX KpajeBa NpUMapa u cekyHiapa. Meperbe OTnopHOCTH
HamoTaja jeHo(a3HOr TPAHC(OPMATOPA 1 OTHOPHOCTH M30ALIjE

2. Meperbe HHIyKOBAHOT HANOHA 1O HABOjKY jeAtHodasHor TpancdopmaTopa,
ozpehuBabe NPEHOCHOT OJIHOCA TPAHCOPMATOPa

3. Onrepehien jenHopastu TpaHcopmMaTop, eHepreTcku GHanc.

4. Tose3uBarbe HamoTaja TpodasHor TpaHcopmaTopa npema 3a1aToj CnpesH

K:byunn nojMosu: jennodasii TpaHchopMaTop, KOHCTpYKIHja, NPUHLHI
paja, pexumu pana, Tpodasuu Tpanchopmarop, noceGHe Bpete

Acunxpone
Maumme

OMIHLIE OCHOBHY KOHCTPYKLM]Y TpoasHe aCHHXPOHE MalIHHe
HaBe/le YCIIOBE M0/ KOjuMa ce (JOpMHpa 0GPTHO MArHETHO
nosbe y TpohasHoM cHeTeMy

©0GjachH NPHHLKI pajia ACHHXPOHOT MOTOpA

HABE/Ie OCHOBHE PEKHME Pajia ACHHXPOHOT MOTOPA H YC/IOBE
NOJl KOjUMa HacTajy

HALPTA MEXAHHUKY KAPAKTEPHCTHKY aCHHXPOHE MAlIMHE H
0Bes1esKH OCHOBHE BETHUHHE HA 1]

0BjacHH KOHCTPYKIM]Y je/IHO(a3HOT aCHHXPOHOT MOTOpa
HaBe/le OCHOBHY pasiiuKy usmel)y paaHor u crapTHor
KOHJIeH3aTOpa

HALPTa HAYMH NOBE3UBAA HAMOTaja jeiHO(a3HOT
ACHHXPOHOT MOTOPA Ca Pa/IHUM H CTAPTHHM KOHEH3aTOPOM
00jacHH KOHCTPYKLH]Y jeiHO(a3HOr aCHHXPOHOT MOTOpa ca
PacuenLeHHM NONOBMMA U IIPHHLMN Paja

HaBE/Ie 3HAUCHE HA3HAUCHUX BETHUMHA HA HATIMCHO)
TIOUHLIM ACHHXPOHOT MOTOpA

OJIpe/lH NPHKJbY'HE KpajeBe HaMoTaja uete (ase TpodpasHor
ACHHXPOHOT MOTOPA

npeBerKe HaMOTaje TPO(A3HOT ACHHXPOHOT MOTOPA y CTPery
3BE3/1a M TPOYrao MPOMEHOM MoJIozkaja KpaTKOCTIOJHHX

« Hamena acHHXpOHE MalIuHe W I0Tpydje IpHMEHe

« KoHCTpyKIHja aCHHXPOHOT MOTOpa

o OBPTHO MarHeTHO NoJbe, MPHHLMI Pajia ACHHXPOHOT MOTOPA, Mojam
KIIH3aKba

o PexxuMH pajia acHHXPOHE MallHHe H YCJIOBH 1101 KOjHMa HacTajy

o T'yGuum u enepreTcku GHIaHC aCHHXPOHOT MOTOpa

o MexaHHuKa KAPAKTEPHCTHKA ACHHXPOHE MaLIMHE

o Kartanouku noaauu tpodazHuX acMHXPOHOT MOTOpa

o JenHo(azH1 aCHHXPOHH MOTOP, KOHCTPYKIHja W MPUHLIMI pajia

o JenHo(asH1 aCHHXPOHH MOTOP Ca PaJIHUM H CTAPTHHM KOHJICH3aTOPOM

» Karanowku nogaim jenodasHux aCHHXpOHHX MOTOpa

o JenHodyazHu aCHHXPOHM MOTOP Ca PACLIEN/bEHNM TOJIOBUMA

Ipenopyuene aaGoparopujcke pewde:

1. HaTnucHa njioumia aCHHXPOHOT MOTOPA, OCHOBHH MOJALH, MPHK/bYUHA
KyTHja, 03HAUABAM,E MPHKLYUHKX KPAjeBa TPOGAZHOT aCHHXPOHOT MOTOPA,
NpeBe3HBatbe HAMOTAja y 3BE3/ly M TPOYrao

2. Mepetbe OTNOPHOCTH HAMOTAja M OTIIOPHOCTH H3oMIauKje TpodasHor
ACHHXPOHOT MOTOpA. Meperbe Kili3arba H Gp3uHe 0GpTatha, KOHTAKTHHM H
(Ge3KOHTAKTHHM MEPHHM MeToslama
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UI0YMLA Y NPHKILYUHO] KyTHjH

W3MEpH OTHOPHOCT HATIOTaja CTATOPa ACHHXPOHOT MOTOPA
H3MEpH OTIPHOCT M30J1allHje HAMOTaja aCHHXPOHOT MOTOPa
M3MEpH KIH3aIbe 1 Op3nHy OOpPTatba KOHTAKTHOM MK
(GE3KOHTAKTHOM METO/IOM

ozipe/in poMeHy Gp3uHe 00pTarba, KIH3akha, aKTHBHE CHare
cTaTopa Npu NpoMeHH onTepehersa aCHHXPOHOT MOTOpa
HABE/IC 3aHUCH:E M0Je/IMHUX HA3HAUEHNX BE/HUHHA HA
HATMUCHO] MIOYMLIA jeIHODA3HOT ACHHXPOHOT MOTOpa
HpOBEpH O3HAKE NPUKIbYUHHX Kpajesa riasHe 1 nomohe
¢ase jenodastor Motopa

npeBere HaMoTaje jeaHodasHor aCHHXPOHOT MOTOpA 3a
JIECHH W JIEBH CMep 00pTaiba POMEHOM Nojioykaja
KPAaTKOCTIOJHHX TLI0YHMLA Y NPHKIbYUHO] Ky THjH

Ha OCHOBY O3HaKe je/IHOpa3HOr MOTOPA H KATAIOWIKHX
nojaraka uzabepe oaroeapajyhu KoHaeHsarop 3a Tpajau pax

3. Onrepelien acMHXPOHH MOTOP, POMEHA OCHOBHHX BEJIMUHHA MOTOPA ca
npomerom ontepeherba

4. JenHO(a3HU ACHHXPOHU MOTOP Ca KOHGH3ATOPOM 32 Tpajat pajt,
HATIMCHA NOMUHLLA, MPOBEpa 03HAKA MPUK/bYUHUX KPajeBa y NPHKILYUHO]
KYTHjH, PEBE3MBALE HAMOTA]a 3a JICCHH W JICBH CMep 06pTama

Kubyunn nojMoBn: aCHHXPOHA MAIIHHA, KOHCTPYKIHja, NPHHIAN paja,
KJIH3ake, KATAJOWKH NoJaun

B

06jacHH OCHOBHE KOHCTPYKLIHOHE J1€/I0BE CHHXPOHE MalMHe
oBjacH MPUHLMN Pajla CHHXPOHE MallliHe

HALPTa OCHOBHE KapaKTePHCTHKE CHHXPOHOT reHepaTopa
0BjacHH KOHCTPYKIMOHY CTPYKYTYPY CHHXPOHOT MOTOpa ca
CTAa/HUM MarHeTHMa Ha poTopy

ozpehyje OCHOBHE BETHUHHE HA OCHOBY HATIHCHE MIOYHIE
MalHHe M3 KaTIOLIKHX NojaTaka

o HaMeHa CHHXPOHE MallMHE H NOApYYje NpUMeHe

* KOHCTpPYKILIMja CHHXPOHE MallnHe

© TIPHHLKN Pajia CHHXPOHOT FEHEPATOPa M OCHOBHE KapaKTepHCTHKE
« TIPHHLMI Pajia CHHXPOHOT MOTOPA H OCHOBHE KAapaKTEePHCTHKE

© CHHXPOHH MOTOp Ca CTA/IHUM MarHeTHMa Ha poTopy
 KaTaJIOUIKH MOJIALHM CHHXPOHHX MalliHHa

Cunxpone * H3MEpH OTMOPHOCT HAMOTAja CTATOPA M POTOPA CHHXPOHE Ipenopvuene naboparopujcke Bekoe:
Maumnne MaiinHe 1. Hatnucha njiouniia CHHXpoHe MalliMHe W NPUKIbYYHa KyTHja, posepa
* M3MEpH OTMOPHOCT M30/1aLMje HAMOTAja CHHXPOHE MaluHe 03HaKa NPHKIbYYHHX KOHTaKaTa HaMoTaja. Meperbe OTIOPHOCTH HaMOTaja U
o M3BPLIHM NOKPETAHE CHHXPOHOT FEHEPAaTOPa MOrOHCKOM OTMOPHOCTH M30MIALIMjE CHHXPOHE MallIHHe
MALIHHOM y Mpa3HoOM rojy  aeityjyhu Ha noGyay noaecu 2. [lpa3an X011 CMHXPOHOT TeHepaTopa, MoKpeTare, nodyhusare,
HA3HAUEHH HATIOH CTATOPA FEHEpaTOpa TI0/IC1IaBAE HA3ZHAUCHE BPE/IHOCTH HATIOHA HA CTATOPY FEHEpaTopa,
« npUMeHOM ojroapajyher MHCTPyMeHTa oapeam peocien onpehuBarbe penociena dhasa MHCTPYMEHTOM
(hasa cuHXpOHOT reHepatopa
KibyuHu 10jMOBH: CHHXPOHA GP3HHA, IEHEPATOP, MOTOP, CTAIHU MarHeT
« ONMIIIE KOHCTPYKIIH]Y JEAHOCVMEPHE MallHHe « HaMeHa Je/HOCMEPHE MalliuHe 1 OApY'je NpUvEHe
« 0GjaCHM NPHHLKI Pajia jeIHOCMEPHOT MOTOPA M FEHEPATOpa | o KOHCTPYKLM] jJEAHOCMEPHE MALIMHE W PHHLMN pajia
Mamnne * HaBe/le HauMH O3HAYABaKba NPUK/bYYHUX KpajeBa HaMoTaja * BpCTE je/IHOCMEPHUX MalMHA NpeMa HauuHy noGyhuBarba, o3Hake
Jjeanocmepne jenHocmepue MalMHe NPHKJbYYHHX KpajeBa
crpyje o HalpTa HaYkH MeljycoGHOr noBe3uBara HaMOTaja * HauM MOBE3MBAIba HAMOTAja MOTOPA jeIHOCMEPHE CTPYje 3a pasinunTe

jelHOCMepHe MalliHe Y 3aBOCHOCTH 071 1100y ae
HALPTA U3 MEXaHHUKE KAPAKTEPHCTHKE je/IHOCMEpHE
MaLIHHE y 3ABHCHOCTH O/l HAYMHA oGy huBatba

BpcTe noOy/ie: He3aBHCHA, Napasesiia, Pe/iHa, CIIOMKEeHa
© OCHOBHE KAPAKTEPHCTHKE jeIHOCMEPHHX MOTOPA ¢ 0G3HPOM Ha HAYMH
nobyhusara
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HALPTA OCHOBHE KaPaKTEPHCTHKE jeIHOCMEPHOT reHepaTopa
ca HEe3aBUCHOM MOGYI0M

00jacHH OCHOBHY KOHCTPYKIIH]y YHHBEP3aTHOr
KOMYTaTOPCKOr MOTOpa

TYMAuH BPE/HOCTH HA3HAYCHHX BEHUMHA HA HATIHCHO]
TIOUHLH je/IHOCMEpHE MalliuHe

onIpe/ BPCTY NoGy/Ie Ha OCHOBY O3HAaKa NMPHKIbYUHHX
KpajeBa Ha MaLUHHK

M3MEpH OTMOPHOCT HAMOTaja jeIHOCMEpHE MallinHe

NOBEIKE jeIHOCMEPHH MOTOP €a HE3aBUCHOM N0GY10M npema
3Q/1aTO] E/IEKTPHUHO] LIEMH

IPAKTHYHO IEMOCTPHPA NPOLIEAYPY NyLITara y paj 1
3ayCTaBIbatba jeIHOCMEPHOT MOTOPA Ca HE3aBUCHOM
noGy10M aKo ce apaMTypHH (HHYKT) W noByaH#H (MHAYKTOP)
HaMOTaj Harajajy U3 peryJIHcaHor HCrpaB/baya

MOJIECH 3a/1aTH HATIOH Harajaka apMaTypPHOT H M0GYIHOT
HaMOTaja M H3MEpH OCTBapeHy Gp3HHY 0OpTaIba MOTOpa

 jeAHOCMEpHH reHepaTop ca He3aBHCHOM NOGY/IOM, HAUMH Pajia 1 OCHOBHE
KapakTepHCTHKE

© YHMBEP3A/IHH KOMYTATOPCKH MOTOP

o NpHMEHa YHHBEP3UTHHX KOMYTATOPCKHX MOTOPA (YCHCHBAY, MHKCEp,
pyuna Gymmnnua, yboaHa rectepa)

Ipenopyuene jaGoparopujcke Bexbe:

1. HaTNKCHA NJIOYHLLA JEIHOCMEPHE MaLIHHE, IPHKIbYHH KOHTAKTH,
yrBphuBakbe BpeTe nobysie, Meperbe OTIOPHOCTH HAMOTAja H OTIIOPHOCTH
M30J1aLKMje jeIHOCMEpHE MaluHe

2. noBe3uBabe MOTOPA jeIHOCMEPHE CTPYje Ca HEe3aBHCHOM 100y /10M,
NpoLe/lypa MOKpeTarba | 3ayCTaBsbatba, Mnojelasatbe Gp3une aemyjyhn na
HanoH apMatype (MHIKTa) WK noby e (MHIYKTOpa), Mepetbe OcTBapeHe
Op3KHe KOHTAKTHAM WK OE3KOHTAKTHMM MeToJaMa

Kmbyunn nojmoBn: jenHocMepHa cTpyja, MOTOp, FeHEpPaTop, KOMYTaTop,
noGysa

YBony norone

OMHILIE OCHOBHY CTPYKTYPY €/IeKTPOMOTOPHOI MOrOHa OriiiTe
HameHe

HABE/IC OCHOBHE BPCTE ENICKTPOMOTOPHOT I0TOHA NpeMa
spern onepehersa

HaBe/le OCHOBHE BPCTE MPEHOCHHKA

JepMHHLLE NPEHOCHH OHOC NPEHOCHHKA

objachy onpeljuBarbe HOMMHATHOT MOMEHTA Ha OCHOBY
Ha3Ha4YeHHX BEJIMYMHA HA HATIIMCHO] IUIOYHLIK MOTOpA
n3Bpiy cBoherbe MomeHTa Wi Gp3une o6pTarba ca jeaHe Ha
JIPYTy CTpaHy NPEHOCHHKA

0BjacHH MOCTYMaK MyIITaa y paj i 3ayCTaBbakba
ACHHXPOHUX MOTOPA (POTOPCKH YITyllITay, JMPEKTaH CTapT,
CTapT 3B€3/a-TPOyrao, ctapt noMohy oTHOpHOCTH MK
NPUryLIHULE JI0/1aTe Y KOO CTaTopa, CTapT nomohy
ayTorpancdopmaropa, codr craprep)

06jacHy NMOCTYNAK MyLITaba y paji v 3ayCTaB/batba
jeIHOCMEPHOT MOTOpA Ca HE3ABHCHOM/HAPAENHOM/PEHOM
noGyaom

00jacHH MOCTYMaK MyIITaba y paj i 3ayCTaB/barba
CHHXPOHOT MOTOpa

oGjachy mocTymnak npoMene cmMepa oGpTarma TpodasHor
ACHHXPOHOT MOTOPA Y €/IGKTPOMOTOPHOM TOTOHY

oGjacHu nocTymak npomeHe Gp3une TpodazHor
JIBOGP3MHCKOr aCHHXPOHOT MOTOPA Ca /IBA O/IBOjeHA HAMOTaja

o OCHOBHA CTPYKTYpa €IeKTPOMOTOPHOT MOrOHa OfLITe HaMeHe

« Bpcre eneKTpoMoTopHor norota (S1-S10)

« Bpcre onTepehera enekTpoMoTopa, pajiHe MalllMHE H BHXOBE OCHOBHE
MeXaHHUKE KapaKTepHCTHKe

o MzBenGenn oGnnum nocrassbama(npuuspinhiersa) MOTOpa Ha pajiHy OCHOBY
(IMB3,,IMBS,IMVI...)

o Hauun cnajara e/IeKTPOMOTOPA Ca PATHOM MaLIMHOM (IIPEHOCHHLIH,
NPEHOCHH OJIHOC MPEHOCHHKA)

o OnpehuBarbe HOMMHATHOT MOMEHTA MOTOPA HA OCHOBY KaTalOLIKHX
110/1aTaKa ¥ HATITHCHE II0UHLIE

o CriojHuLie-M360p CMOjHULIA HA OCHOBY KATA/IOLIKKX MOJaTaKa

« Croljcrse MOMEHTA 1 Gp3uHe OGpTama Ha jeiHy ocy 0OpTara y 3aBUCHOCTH
OJ1 BPCTE NPEHOCHHKA

o 3arpesatbe H Xaaljerbe eeKTPOMOTOpa Y eIeKTPOMOTOPHOM MOrOHY, KJace
usonaumje, melyHaposne osuake 3a pery xnahewa (IC01, 1C410, IC 411,
IC, 416,1C 418)

o OcHOBHE MeTO/Ie MyLITAHa Y Pajl H 3ayCTaB/batba MOTOPA y
€/IeKTPOMOTOPHOM MOTOHY

o TlywTarse y pan 1 3ycTaBbaibe KTH3HOKOAYTHOF aCHHXPOHOT MOTOpA
POTOPCKHM ymylTayem

o Ilywrame y paj aCHHXPOHHX MOTOPA €a KaBE3HHM POTOPOM (IMpEKTaH
CTapT, CTapT 3B€3/1a-TPOYTao, CTapT nomoly OTNOPHOCTH MITH NPHTYUIHHLE
JlofiaTe y Kolo cratopa, ctapT nomohy aytorpaHcdopmaropa)

o Tlymrame y pan TpodasHUr aCHHXPOHHX MOTOPA ca KaBE3HHM POTOPOM
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Ha craropy/ y Jlananneposom cnojy (D, YY)

objackm nocTynax pery.ausje Gpsune Tpodastor
ACHHXPOHOT MOTOPA Ca KABE3HHM POTOPOM TIPOMEHOM
nanona u ppexsenumic (U/f-ynpasmanse)

0GjacHH MocTymnak mpomMeHe Gp3uHe MOTOpa jeTHOCMEpHE
CTpyje ca He3aBHCHOM M0GY10M

0GjacHH MOCTyNaK MPOMEHE GP3HHE CHHXPOHHX MOTOPA ca
TIepPMaHEHTHHM MarHeTHMa Ha cTatopy nomoly (pekBeHTHOr
npeTsapava

TI0BEJKE ONPEMy H CIIPOBE/IE NYIITABE Y Pl M 3ayCTaBIbathe
TPOGAHOT ACHHXPOHOT KIM3HOKOIYTHOT MOTOPA 1IpEMA
NIPHAOAKEHO] WemH

TIOBEIKE ONPEMY H CIIOPOBE/IE MyLITalbe Y Pajl, NPOMeHy
cmMepa oOpTarba M 3ayCcTaBibarbe TPO(asHOr aCHHXPOHOT
TIOBE’KE OMPEMY H CIIPOBE/IE MYIITAkbE Y Pall M 3yCTaB/baibe
TpothasHOr acHHXpOHOT MoTopa nomohy codr-craprepa
NpeMa NPHAOYKEHO] eMH

TIOBEIKE OMNPEMY H CIIPOBE/IE MYIITAKE Y Pajl M 3yCTaBIbatbe
JjenHocMepHor MoTopa oMohy pOTOpPCKOr yryluTaua npema
TIPHAOAKEHO] WeMH

NOBEsKE OMPEMY W CrpoBejie poMeHy Gpsute Tpodastor
ACHHXPOHOT MOTOPA 1ToMoly (peKBEHTHOr NpeTBapaya
TIOBE’Ke ONpeMy H cripoBe/ie NpomeHy Gp3uie MoTopa
jeanocmeptie CTpyje ca He3aBUCHOM M0BYIOM MPHMEHOM
pery;McaHux uenpasbaya (1. u apyra 3ona perynauje),
NIpema NpHAOIKeHO] WeMn

nomohy cor craprepa (Haun HOBE3MBakba, OCHOBHA LLIEMA OKHUCH:A,
HauMH NOJICIIABaI;A TAPAMETapa MOKPETakba H 3ayCTaBIbatba)

o Ilywrame y paj 1 3aycTaB/barhe jeIHOCMEPHOT MOTOpA ca
HE3aBHCHOM/MIAPANIENTHOM/PEAHOM MOGY/IOM H POTOPCKHM yryLuTauem

o Ilywrame y paj v 3aycTap/baibe CHHXPOHOT MOTOpa

« TlpomeHa cvepa oGpTama TPO(a3HOr ACHHXPOHOT MOTOPA Y
CJIEKTPOMOTOPHOM TOTOHY MPHMEHOM KOHTAKTOPA M CKJIONHE TEXHUKE

o Tlpomena Gpsuue TpodpasHor ABOGP3MHCKOr ACHHXPOHOT MOTOpA ca J1Ba
0/IBOjeHa HAMOTaja Ha CTaTopy

« Tlpovena Gpsune TPOasHOT 1BOGP3UHCKOT ACHHXPOHOT MOTOPA Y
Jlananneposom criojy (D/YY)

« Perynauuja Gp3une TPO(a3HOr ACHHXPOHOT MOTOPA Ca KABE3HUM POTOPOM
npomeHoM Harona 1 (peksentmje (U/f-ynpasibarse), perynaunone
KapakTepHCTHKE

o OpekBeHTHH NpeTBapaun (OCHOBHA CTPYKTYpa MpeTBapaua), ca
MOHO(A3HUM WM TPODA3HUM yIa30M, H3NIA3HH HAMIOHH MPETBapaya u
1360p cHCTeMa MpeTBapau-MOTOPHA OCHOBY MOJIATAKA HATIUCHE TIOUHLE
MM KATANOUIKKX TIO/IATAKA

o U/f-ynpabsbaibe npHMeHOM (PEKBEHTHUX NPETBAPAYA, HAUMH NIOBE3HBANA
CHCTeMa eICKTPHYHA MPEXKa-NPeTBapay-MoTop, MapaMeTpH npeTsapava.

o Perynauuja Gp3ute MOTOpa jeIHOCMEpHE CTpYje ca He3aBUCHOM MO0YI0M
NIPOMEHOM HarloHa apMatype W noGyJie, IPUMEHOM PeryJIHCaHor
HCnpaBJbaia

o Perynauuja Gp3une MOTOpa jeHOCMEpHE CTPYje ca HE3aBUCHOM MO0y I0M
IPUMEHOM TPAH3HCTOPCKOT Horepa

o Perynaumja Gp3uHe CHHXPOHHX MOTOPA Ca MEPMAHEHTHAM MarHeTHMa Ha
cratopy nowohy (peKBeHTHO NpeTRapava

Ipenopyuene aGoparopujcke Bexbe:

1. Tlywrrake y paji v 3aycTaBibatbe TPO(GA3HOT ACHHXPOHOT KIM3HOKOTYTHOR
MoTOpa

2. Tlywrrame y pan, npomena cvepa oBpTaiba 1 3ayCTaBibarbe TpodasHor
ACHMHXPOHOT MOTOPa MPOMEHOM peztociesia hasa

3. Tlywrame y paz ¥ 3yCTaBibatbe TPOGA3HOT aCHHXPOHOT MOTOpa romoly
codr craprepa

4. Ilpomena Gp3ute TPo(asHOr ACHHXPOHOT MOTOPa MoMoly (ppeKBEHTHOT
npeTBapaya

5. [lpomeHa Gp3uHe MOTOpA jeHOCMEPHE CTpYje ca He3aBUCHOM NoGy1I0M
NpoMeHoM Harona apmatype 1 nodyze (1. u 2. 30Ha perynauuje)
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KibyuHH nojMoBu: eJIeKTpOMOTOPHH MOTOH, NpoMeHa Gp3uHe, MyluTame y
pajt, 3ayCTaBbathe, KOMaHI0BaIbe

4. YIIVTCTBO 3A JUIAKTHYKO-METOAUYKO OCTBAPUBAILE ITPOI'PAMA
Ha noueTky cBake TeMe yueHHKe YTIO3HATH Ca LIM/LEBHMA M HCXOJMMA HacTaBe / yuerba, IJIaHOM Pajia M HauHHHMa OLeHHBAatba.
Obmuu nacrape:
HacraBnu caapikaju ce peanusyjy kao:
—  Teopmjexa nacrasa (70 u) u
—  Bewbe (35 u).
Mecrto peaansanuje HacTaBe:

Teopujcka HaCTaBa M BexOe ce peannsyje y Crielujai30BaHoj YYHOHHLIM Wik oaroBapajyhem kaGuHety koju TpeGa 1a Gyae onpemibeH oaroapajyhum HacTaBHUM
CPe/CTBMMA, MAKETaMa W MOJIE/IMMA, rPapHUKHM NPHKA3HMA KOHCTPYKTHBHUX e/leMeHaTa.

Mertone paia

—  Moworiouika, ujanomika

—  JlemoncTpaunja

— Jluckycuja

—  Pewasame npobnema
TIpenopyke 3a peajln3aunjy Hacrase:

TpHauKoM ocTBapHBakba caapskaja nporpama Tpeba KOPUCTHTH YCBOjeHa 3Hatba M3 MPEMETa MaTeMaTHKa, JH3MKa, OCHOBE ENIEKTPOTEXHHKE, ENEKTPHUHHX Mepera
¥ eIeKTPOHMKE, OCHOBA NPaKTHUHKUX BelTHHa. Takohe je BakHO MoBe3MBaTH cajipikaje KOjH ce 3yuaBajy y OBOM MpPEJIMETY ca o/iroBapajyfiuM TemaTckuM LenHaMa Apyrux
CTPYUHHX NIpe/IMeTa.

Tpuankom oGpajie OHOBHUX KOHCTPYKLIMOHMX e/ieMeHaTa eIeKTPHUYHNX MalliiHa W3/arama NOoTKPenuTH rje roa je To moryhe oaropapajyhum nprexuma, civkama
WM MOMPEYHHM MPECEIIMMa Pa3THITHX BPCTA eeKTPHUHMX MAIIHHA, AKO Ce TEOPHjCKa HACTABA W3BO/W Y CTIELH]ATH30BAHOM KAOHHETY yKOAMKO To MoryhHoCTH
J103BO/bABA]Y yUEHHLIMMA IEMOHCTPUPATH HEKH PACTABIbEH MOTOP WJIH TPaHC()OPMATOP Ha OCHOBHE KOHCTPYKLIMOHE Jiesiose. [IpUHLMIN paja eeKTPHUHUX MaluHa
0GjaCHHTH MaKpOCKOTICKH Ge3 yilayKkerba y aHATMTHUKH JOMeH TPUHLIKIA Pajia eNeKTPHUHUX MaluuHa. Peskume pajta 0GjacHUTH MakpocKoncku Oe3 yaakersa y rnojase 1
poliece KOjH Ce OMrpaBajy yHyTap eleKTpHUHE MalkHe. Y TeMH NPEHOCHH 01HOC TpacopmaTopa (0aHOC npeobpaskaja) yueHHUMMa HTyCTPOBATH IPHMEHY OHOCA
HaroHa, cTpyja 1 Gpoja HaBojaka npuMapa M cekyhapa Ha oapeluBaibe Heke HenocTajyhe ennunte. KoHCTpyKuHOHe KapakTepHcTHKe TpodasHuX TpaHcdopmaTopa
oBjcHuTH Ha TpocTyGHOM jesrpy. ITpuiukom obpajie cripere M CPEKHUX Ipyra, ca yueHHLMMa, OBE N0jMOBE HITYCTPOBATH O/IroBapajyiumM NpumMepuMa HajjeIHOCTaBHHjUX
cnpeskuux apyna unp. Yy0, DyS. ToceGHy nasiby NOKIOHHTH HATIMCHUM MI0YHLIAMA €ICKTPHYHHX MALIMHA W NPABUTHOM TyMauehy Ha3HaueHUX BennuuHa. e roa je To
Moryhe KOPHCTHTH 1 KaTanoLIKe OAIATE TPAHCOPMATOPA M ETIEKTPHIHKX MOTOPA M OCTIOCOD baBAILY YUSHHKA 7 HA OCHOBY O3HAKE MALIMHE W3 KATATOIIKHX MOfATaKA
onpesie onrosapajyhe Beuunue.

TIpHIMKOM peamsaiiije Teve 0 eICKTPOMOTOPHOM NoroHy 1iTo nehu 5poj canpiaja iycTposath oarosapajyhum caukama. TIpHiHKOM 06pajie MeToNa MylTaa y
paj, 3aycTaBibatba W NpoMeHe Op3nHe yueHulnMa npukasat oarosapajyhe npaktuuse meme. Oe weme 64 G110 106po ynonoGuTH ca onuma koje he ce peanusosatn Ha
naGopatopujcknm BexkOGama. ToM NPHUIMKOM HHCHCTHPATH Ha NPETO3HABAY MOJeIMHMX e/leMeHaTa Ha eIEKTPHUHMM LIeMaMa H NpoLe/lypama nyluTaka y pai v
3ayCTaBIbakba eEKTPHYHUX MOTopa. TTpHinkom peasnsaumje canpskaja ca coT crapTepuva i GPEKBEHTHUM NPETBAPAYHMA, YHCHHLIMMA MAKPOCKONCKH OGjACHHTH HAMEHY
osux ypehaja 6e3 netasbhe ananuse npunumna paja. IloceGHy naiby NoCBETHTH HAYMHY NOBE3MBak-a MOTOPA M )peKBEHTHOT npeTBapaya i codt craprepa. Tom
NpHANKOM capiKaje 0GOraTHTH 0pelleHIM KaTATOLIKHM LieMava NpeTBapata KojH Cy Ha pacTiofaraby y IKOAH. YKOHKO je To Moryhe yCrocTaBHTH Makcumamy
Kopenauwjy H3mehy Teopuje 1 1aBOPATOPH]CKHX BEHOH.

[punnkom peanusaije 1a6OPaTOPHjCKUX BEXKOH, yUeHHKE MOJICTHTH y IPyTIe M aKUEHTOBATH THMCKH pajl. [Ipuankom u3Bohersa nabopaTopujckux BexOH wTo
BHILIE MHCHCTHPATH HA NPAKTHYHOM MOBE3HBAlbY MEPHE ONPeMe W HHCTPyMEHATa M MPUMEHy MepHe OfpeMe y MCTMTHBaby TpaHcopmatopa. I'ie roz je To moryhe
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YCNOCTaBHTH KOPENIALIMjy ¢a TEOPUJCKUM JIe/oM npeaMeTa. LLITo BHIle HHCHCTHPATH Ha CAMOCTAITHOM Pajly YYEeHHKA y CABETOJABHH HA/30p HACTABHHUKA yBaKaBajyhu y
063Mp Mepe ompe3a 1 3alTHTE Ha pajy.
*[Ipenopy4enn 6poj yacoBa no remMama:

—  Tpancdopmaropu: Teopuja: 10 qacoBa, BexkGe: 8 yacosa

—  Acumxpowe maummHe: Teopuja: 12 wacoBa, Bexoe: 8 uacosa

— CunxpoHe Maumne: Teophja: 8 uacosa, Bexoe: 4 waca

—  Mawnune jeanocmephe cTpyje: Teopuja: 10 uacoa, BexGe: 4 uaca

—  VBoay norowe: Teopuja: 30 uacosa, pexkGe: 11 yacosa
*HacTaBHHK MOJKe, y TOKY peaji3aliije porpama u NpHIHKOM IUIaHHpaiba peallusaliuje caapkaja, Kako 1106aqHo TaKko H ONepaTHBHO, YTBPAHTH Ben WK Maibh Gpoj
HacoBa N0 TeMama.

5. YIIYTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAE YUEHUKA
HacraBHHK, Ha NOYETKY WIKOJICKE FOIMHE WJIH HA TMOYETKY TEME yNo3Haje YUCHHKE Ca HAUMHOM OLICHHBAIba, IMHAMHKOM H /IEMCHTHMA OLICHHBAIbA.
Ipahere pa3Boja, HanpeoBakba H OCTBAPEHOCTH MOCTHIHyha yueHnKa 0GaBiba ce (JOPMATHBHHM M CYMATHBHHM OLICHHBAHEM.
@opMATHBHO ONEIHBAILE CE OJIBHjA HA CBAKOM Yacy Kpos:
- npahere aKTHBHOCTH yueHHKa Ha uacy (Tj. MpOLECY yuerba):
= KOHTHHyaJIHO npafiera IOCTHIHYTHX MCXO/Ia B HHBOA NOCTHPHYTHX KOMTIETEHLIH]a,
~  KoHTHHYanHO npalierbe cTernena oCTBApEHUX NPAKTHYHHX BEUITHHA HA IaGOPAaTOPHjCKHM BekGama,
~  yuewhem yueHHKa y 3ajelHHUKOM pay /pany rpynama
DopmaTHBHa OlleHa CajpikH ciieiehe eiemenTe: onkc nocTHriyha yuenHka, OnHc aHrakoBarba Y4eHHKa H NIPENIOpyKe 3a Iabe Hanpe/1oBarbe.
HacTaBHHK y MOCTYNKY OLIeHbHBatba MPUKYIba U GeierxkH nojgaTke o nocturuyhnma yuennka, npowecy yuerba, HanpeaoBaby 1 pa3Bojy y4eHHKa TOKOM FOHHE y AHEBHHKY
pajia M CBOjOj NEIAroLIKoj 10KYMEHTALHM]H, OJIHOCHO Y JIMYHOM KapTOHY Y4EHHKA YKOJIHKO C€ /160 MPAKTHUHKX 061MKa HAaCTaBe OJIBHja KOJI MOC/I0/aBLia.
CyMaTHBHO OHEHHBAME CE BPLIK HA KPajy MPOrpaMCcKe LIETHHE, MOJLyJIa MITH 3a KIACH(UKALIMOHH NIEPHOJL M3 MPEIMETA HA OCHOB;
= YCMEHE NpOBEpe 3Hatba;
~  KOHTPOMHHMX U AoMaliuX 3ajaTaka
= TecToBa 3Haiba, OAHOCHO 33/1aTaKa 0GjEKTHBHOT THIA
- w3sewrraja o ypahennm 1aGopatopickum BekGama
= NPOBEPOM NPaKTHUHUX BELITHHA Ha 1aGOPATOPHJCKMM BeskGama
~ nojaTaKa MPUKYMLEHNX GOPMATHBHIM OLICHMBaIbEM
DOPMATHBHO 1 CYMATHBHO OLCHHBaIE /160 CY JE/MHCTBEHOT IPOLLECA OLIeH:HBaIA 3ACHOBAHOT HA yHANIPEAL YTBPhCHHM KPHTEPHYMHMA Ca KOJHM Cy YUEHHLH YO3HATH.
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1. OCTBAPMBAIE OBPA30BHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

Hasus npeamera: EJJEKTPOOIIPEMA Y HHAYCTPHUJU

Loty donn yacosa:

Teopujcka HacTaBa Bexbe

IlpakTHuHa HacTaBa

Hacrasa y 61oky VYkynHo

1

62 0

0 0

62

2. UMJbEBU YUEIA:

Ocnocobbaparbe yueHHKa 3a 00aB/bakbe NOCI0BA O/IPKaBaka H OTKIakatha HEHCTIPABHOCTH Y €ICKTPOMOTOPHHM MOTOHHMA H EICKTPOCHEPTETCKUM MOCTPOjeHhHMa.
—  YnosHaBare yUeHHKa ca OCHOBHUM TCOPHJCKHM 3HAIUMA O IEMEHATHMA CKJIOTIHE W 3aLUTHTHE OpeMe Y e/IeKTPOMOTOPHOM MOTOHY
—  VnosHaBarbe yueHMKa ca OCHOBHHM TCOPU]CKHM SHAMHMA O CTIEMEHTHMA ayTOMATH30BAHWX EKTPOMOTOPHHX MOFOHa
—  Pa3sBujarbe CHCTEMAaTHYHOCTH, YPEAHOCTH H NPELIM3HOCTH y pajy
—  PasBujare JOrHUKOr MHUIIIbEH:A H 3aKIby UHBAbA
—  OcamocrabuBare yueHnka y pajy v ynyhusarwe Ha kopuiherse cTpyune urepatype

3. TEME, HCXO/IH, NPENIOPYYEHHU CAJIPY)KAJU U KJbYUYHH IIOJMOBH CAJIPIKAJA

Pasper: 111

Touwibn pomn yacosa: 62 uaca

TEMA

HCXOIH
TTo 3aBpierky Teme yueHuk he 6UTH y cramby ja:

TPENIOPYYEHM CAIPYKAJH / KIbYYHHU IIOJMOBHU CAJIPIKAJA

Onpema u ejleMenTH
€JIeKTPOMOTOPHOT
norona

B

no3Haje npaBHIHKKE W npornuce 3a kopuiuherbe THuHe
3aUITHTHE onpeme U Kopuiliery caMo aTecTHpaHor anata
W3BOJIH PAJIOBE HCKIbYUHBO Y BE3HATIOHCKOM CTaby y CKIay
C CreHMAHIHIM NPOMHCHMA H MPABUTHALIMA OFOHA
penos3Ha BPCTy ONpeMe 3a NpekHame, HaUMH paja, paiHe
KapakTepHCTHKE H HHXOBO MECTO y CTPYjHOM KOJy.
TPENo3Haje OCHOBHE BPCTE 3ALUTUTE Y CTPYjHOM KO
TIOZIECH 3ALUTHTHH E/IEMEHT Y CTPYjHOM KOsy

ontaBepe onpeMy W elIleMEHTE NPeMa CHa3H eJIeKTPOMOTOpa.
o6jacHy 1IeMe yrpaB/baiba H MOHTA)KHE LIeMe

OJIpe/M Y3pOK KBapa Ha e/IeKTPOMOTOPY

HaBe/ie OCHOBHE MPOMHCE 1 MPABHITHIKE 32 H3Bohere patosa
M OIPaKaBare ONPEME H ElIEMEHATA Y MH/LyCTPHjU

NpPUMEHHU 3alITHTHE Mepe y Cllyuajy y/apa cTpyje

onHILe Mpoue/ypy Npyskara npse nomMoh# o3nieheHoM miy
y NOroHy

o TlpaBunsuuy 1 nponuck o kopuiuhiciby JIMYHE 3aLITHTHE ONpeme,
aTecTHparby anata u ypehaja npu nssohemwy panoBa y noroxy

o Onpema 3a NPEKH/IALE U YKIbYUHBAHLE CTPYjHUX KPYroBa

o T'peSenacte CKIONKE (1CI0BH, PACTABILAIHE H CACTABIBAILE, YTPA/ILA,
110BE3HBaIE Y CTPY]HE KPYTOBE H Ca €IEKTPO MOTOPOM Ha OCHOBY LiieMe
Bese).

o Tlpekuaaun 1 KOMIAKTHE CKIONKe (1€/I0BH, Yrpa/iiba, 0BE3HBaIbE Y
CTpyjHe KpyroBe).

o Onpema 3a ynpasjbatbe H CHrHATH3aLM]y

o Koutakropu (yrpaama, 1€/10BH, PaCTaB/balbe, 3aMeHa JIe710Ba, CacTaB/batbe,
10BE3MBaLe KOHTAKTOPA Y KOJIMMA HAM3MEHHUHE M jeIHOCMEPHE CTPYje).

o bumeranu (yrpama 1 1e/10BH, IOBE3MBAME CA KOHTAKTOPHMA H €IEKTPO
MOTOpOM).

o Tactepu (BpCTe, yrpajiiba, OBE3HBAKSE Y CTPYjHE KPyroBe).

o Peneju (BpcTe, yrpajba, MoBe3HBae y CTPYjHE KPYroBe).

o EnexkTpoMoTOpHe 3aliTHTHE CKIIONKe (Yrpa/iiba U NojielaBatbe npema
CTPYjH €/1eKTPO MOTOpa).

o EjiekTpoMOTOpHH yryLiTauH (BpcTe, NOBE3HBakbe Ha eJIeKTPO MOTOP,
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o/IpIKaBarbe).

« Onpema 3a 3alITHTY (3AIUTHTHH CTPY]HH W HATIOHCKH PEEjH, ayTOMATCKH
npekuaay).

« Mcnpasroct 1 H360p enieMenaTa 3a ynpassbatse (MPOBEpa HCTIPABHOCTH H
1360p eieMeHaTa Ha OCHOBY KOHCTpYKIWje H napameTapa opeheHor
TIOrOHa, CICKTPHYHE WEME H CHMGOH).

o Yro3HaBarhe 1 0/1aGHp enemMeHaTa eNeKTPOMOTOPHOT MOToHa -
TIPOBO/IHHIIM, OCHIYPaUH, KOHTAKTOPH, NPEKHIAYH H TEPMHUKA 3aLUTHTA.

o 3awTHTHE Mepe, NOCTYMLM y Cllyuajy y/1apa CTpyje M HauMH Npyskarba npee
nomohu o3eerom ity y oromy

Kibyunn nojmoBu: onpema, CKo/IKe, peKuaad, Tactep, pejej, 3auTura,
0/1abHp, 3aLTHTHE Mepe

OcHOBH ayTOMATHKE
€J1eKTPOMOTOpHOT
norona

oo e

HaBe/le pa3nKy n3Mely nojmMa ynpassbarba 1 peryiaunje
objacHu pasiuKy naMmely ynpassbaiba y OTBOPEHO) H
3aTBOPEHO] MOBPATHO] CIIPE3H

1103Haje OCHOBHE BPCTE CEH30PA, HHXOBY HAMCHY W HAUHMH
TOBE3HBAA Y CNICKTPHUHO KOO

objacHu HameHy laBaya Gp3uHe (TaxoreHepatopa, eHKosiepa)
OBJACHH OCHOBHM MPHHLIAI MEpeHba GP3MHE MPHMCHOM
TaxoreHeparopa

oBjacHy HauMH TOCTaBJbatba aBaya Op3uHe Ha
€/1eKTPOMOTOP

objacuu nameny IJIL-a

o6jacuu Haunne Hanajarba [1JILI-a nanonom 230V 1 24V
oBjacHH MojaM aHaIOTHOT M INTHTAHOT yasa

TPENO3Ha AHATIOTHE W IMTHTAJIHE YJ1a3¢ HA eCKTPHUHO LIEMH
AyTOMATCKOT YNPaBIbakha eICKTPOMOTOPHHM NOrOHOM
oBjacHH Mojav PeTEjHOT M TPAH3HCTOPCKOT MaNa3a

TPEno3Ha pesiejHe M TPAH3UCTOPCKE M3J1a3e Ha eCKTPHUHO]
LIEMH aYTOMATCKOT yNpaBsbatha eIeKTPOMOTOPHHM MOFOHOM
HaBe/le OCHOBHM HauMH nporpamuparba IJIL-a

obachu HameHy Tajmepa u Gpojaua

TYMauH je/IHOCTABHE LIEME Ca ayTOMATCKHM YTPaBIbakeM
€NIEKTPHYHHM MOTOPOM MPHMEHOM KOHTAKTOpa, pesieja u
U1,

TpenosHaje OCHOBHE CHMGOIIE Ha yNPaB/baukM LeMama ca
TUIL-om

© T0jaM ynpaesbatba M N0jam peryJiauuje

* 10jaM ynpassbatba y OTBOPEHO] H 3aTBOPEHO] MOBPATHO] CIIPE3H

© CeH30pH (MHYKTHBHH, KaNlaUHTHBHH, (OTOSIEKTPHHHH), KATANOLIKH
nogauu

© TPaHUUHH NPEKH/IAUH, KATATOUIKH NOJIALH

o MepHH npeTBapayu (NIPUTHCKA, TeMereparype, NpoToka, HUBOA),
KaTanowKy nofaun

« TAXOTCHEPATOPH jeAHOCMEpHE CTPYje

® TaxOreHepaToOpH Hau3MEHUUHE CTpyje

* €HKOJIEPH (ancosyTHH U HHKPEMEHTAIHM)

o jenHocMepHu M3BOPH Hanajara 24VDC

* 10jam niporpamaGuHor oruykor konrponepa (IJIL-a)

o HameHa v ocHOBHa cTpykTypa [1JILI-a, OCHOBHHM NPHHLMM paja

o naunn Hanajawa [U1Ll-a (230V 1 24V), ocHosre weme

o T0jaM aHATOrHHX (CTPYjHH 1 HATIOHCKH) U AUTHTATHHX Yla3a

o M0jaM IMTHTATHUX M3N1a3a (PEICHH U TPAH3HCTOPCKH)

© NPUMEpH MOBE3HBAbA IMTHTAIHHX M aHAOTHHX yJ1a3a ca TaCTePUMa 1
ceHzophma

o npUMepH MoBe3uBatba penejHux usiasa [JIL-a

o TPUMEPH MOBE3HBAba TPaH3HCTOPCKUX W3niasa [TJ11-a (n3nasu HITH u
TTHIT Tuna)

* OCHOBHHM HauMHH nporpamuparsa [IL[-a(nojam nenep aujarpama,
CO(PTBEPCKO OKPYIKEtbE 3a MPOrpaMUparhe)

o NpHMep jeIHOCTABHOT Jiefiep Anjarpama

« Tajmepu, u Gpojaun

© TIpHUMEP jeHOCTABHOT YNpaB/batba TPOYa3HUM aCHHXPOHHM MOTOPOM
NPUMEHOM KOHTakTOpa, peneja u IJIL-a
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Kibyunn nojMoBu: ynpas/baie, CEH30p, MEPHH NpeTBapay, 1aBaun Gpsune,
HPOTPaMAGUITHH IOTHUKH KOHTPOMIE, AHATOTHH H AUTHTANHU YIa3, petejii 1
TPaH3MCTOPCKH M3Na3.

* MO3Haje HAUMHE MOCTaB/batba U pikatba cabMpHHLA Ha o TlpaBunuuuy u nponuck o kopuiuhiciby JIMYHE 3aLITHTHE ONpeme,
NOTHOPHHM H IPOBOHMM H30ATOPHMA. arectupaisy atata u ypehaja npu m3sobersy pazosa y noctpojersy
© TO3Haje Pe/Iocie/l YKIbyuerba HilH HeKbyueka y hesujn o CaGuphuue.
€IIEKTPOCHEPreTCKOT MOCTPOjekba. o CrojHH NPOBOJHHIA.
o 3Ha HaMeHy KOWICH3ATOPCKHX GaTepHjay KOMNCH3ALM]H o TIOTNOPHH H POBOIHH H30TATOPH.

cHare nocTpojersa.
* 0GjaCHH yJIOry OCHrypaya y ocTpojersuMa Cpe/itber HaroHa.
© TyMauu OCHOBHE KaTa/lolIKe MOATKe OCHIypaya
Esextpoeneprere | o ofjacku Hameny npekuaua chare

Ocurypaun.
TMpekuaauu cHare.
Pacrassbauu chare.
KoH1e3aTOpH 1 KOHe3aTopeKe GaTepHje 3a KoMIEH3aLM]Y PeaKTHBHE

..

Ka nocTojema « ofjacky Hameny pacTasbava cHare chare.

« npeno3suaje cumGosIe MPEeKHIaua U PacTaB/baya CHare Ha o TIPONHCH M MPABHITHKLIA y €/IGKTPOCHEPTETCKOM MOCTPOjerby
€JIEKTPHYHHUM LIEMaMa H TEXHHUKO] 0Ky MEHTALMjH. o Tlpersiean peBu3MjE H PEMOHTH €/IGKTPO-CHEPrETCKUX NOCTPOjerba.

« 0GjaCHM OCHOBHH NPHHLMIT KOMTICH3ALIM]¢ PEAKTHBHE CHAre Y | o PaloBH Ha MOCTPOjerHMA y GE3HANOHCKOM CTalby.
MOCTpOjerby. o PanoBu y 6u3unu HanoHa.

o TO3Haje MPONMCE H NpaBHIHKMKE 3a 3BONeHe pajoBa y
€NIEKTPOCHEPIeTCKOM MOCTPOjetby KibyuHH NOjMOBH: NPONKCH, 3aCTUTHA ONPEMA, EICMEHTH

* TO3Haje 3alTHTHE Mepe, TIOCTYMAK y Cyuajy y/apa cTpyje M | eIeKTPOCHEPreTCKUX MOCTPojerha, pajl y Ge3HaNoHCKOM CTakby, pajty
HaumH npysKarsa npse nomohn oseherom iy y Gamsnim HanoHa,
nocTpojerby

4. YIIYTCTBO 3A TUJAKTHYKO-METOJAYKO OCTBAPUBAIGE ITPOI'PAMA
Ha nouerky cBake Teme yueHHKe yro3HaTH Ca LIMbEBUMA U HCXOIMMA HACTaBe / yuerba, IIaHOM Pajia i HAYMHHMA OLIeHUBAbA.
O6amuu nacrase:

Hacragiu canpikaju ce peannsyjy kao:

— Teopujcka nacrapa (62 uaca)
Mecro peasnmsaunje Hacrape:
Teopujcka HacTaBa ce peausyje y CrielHjaln30BaHOj yHHOHHIM WK oaroBapajyhiem kaGunety koju Tpeba ia 6y e onpemsben oaropapajyhum HacTaBHUM cpeacTBUMA,
MakeTamMa M MoJIe/IMMa, rpaukuM NpHKa3nuMa, MyJITHMEIMjaTHOM OTIPEMOM.

Mertone pana:

— Monosomka, anjaonka
—  JlemoHcTpauuja
—  JluckycHja
—  Pewasare npobiema
Tpenopyke 3a peajnzanujy Hacrase:
V okBHpy Teme onpeMa H eIeMEHTH eICKTPOMOTOPHOT MOTOHA HACTOJaTH /1a CC CBH MIIAHMPAHH CIEMEHTH YKOMKO je TO MOryhe NpakTHUHO EMOHCTPHPAjy, Kako
rpaduuky Taxo 1 usukn. [loceGHy naiby OGPATHTH Ha KATATOLIKE MOATKE €1EMEHATA C/ICKTPHUHE OMPEME CIEKTPOMOTOPHON MOrOHa. 3aT0 C¢ MPENopyHYje yUeHHLHMA
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Y TOKY HacTaBe NPHJIOKHTH oroapajyhin 6poj H3BO/1a M3 KaTaOWIKKX N0JIaTaKa KapakTepuCTHyHe onpeme. [IpHaukom oGpaje eeKTpoMarHeTHe  3aliTHTHE onpeme noceGHy
NaKiby 0GPATHTH Ha OCHOBHE NPHHLMNE Ae/0Bakba OBUX ypehaja. M360p onpeme npema cHasH e/IeKTPOMOTOPA CMIPOBECTH Ha jeIHOCTABHOM NPUMEPY, Y3 OCTIOHALL Ha IPHMEHY
KaTaloLIKKX NI0/1aTaKa.

'V OKBHpY TeMe OCHOBE ay TOMATCKOT YIPaBIbatha eJIeKTPOMOTOPHHM MOrOHOM, 110CeOHY Nakiby MOCBETHTH OpeleHHM 1aBaunMa 1 CeH30PHMa KAo U IhHXOBO] PHUMEHH.
Tpuaukom oGpasie oBe Teme rie o/l je To Moryhe yueHHIMMa HIYCTPOBATH M3IJIE/ €IeMEHATa, W MPAKTHUHO-(PU3UUKH NPHKA3aTH M3MIE MojeinHuX enemeHarta. [loceGuy
N@Kiby NIOCBETHTI CHMGOMMA CCH3OPA, MEPHHX PETBAPAYa H /1ABAYA W HHXOBOM NIPENIO3HABALY HA CACKTPHUHUM LIEMaMa, aKO W HAYHHY NOBE3HBANA.

TIporpamaGuInm IOrHUKH KOHTpOIEp 0GpaTH BHLe ca msuukor acnexta, Haracuty pasky y anajamy nanonow 230VAC u 24VDC. ToceSiy naskisy nocseruti
OKHUEIbY YIa3HMX M M3nasHuX Kkontakara [UIL-a ca oarosapajyhum enementuva. ToM NPWIMKOM yueHHLMMA NPUKa3aTH HajjeHOCTAaBHUjE LIEME OXKHueHa W HCTe
nporymaunTH. COPTBEPCKO OKPYIKEHE CIOMEHYTH HH(OPMATHBHO, TOM TPHJIMKOM YBKHTH UHICHULLY JIa YYEHHLH OBOT OGPa3soBHOr npodmia Helie MMaTH NPHIKKY Ja
nporpamupajy. Tajmepe u Gpojaue oGpaautn nudopMaTHBHO HCTHUYNH HHXOBY OCHOBHY NPHUMEHY Y ayTOMATH30BaHHM €/IEKTPOMOTOPHUM MOTOHMMA.

TIpenopy4enn 6poj uacoBa no reMama:

— Onpema 1 e/leMEHTH €/IeKTPOMOTOPHOT noroHa: 20 uacosa,

—  OcHOBH ayTOMaTHKE €JIEKTPOMOTOPHOT Noroxa: 25 uacosa,

—  Enektpoeneprercka nocrpojera: 17 uacosa,
Hacraphuk MoXe, Y TOKY peasiusaliije NporpaMa u NPWIMKOM MIIaHkpara pealksaliuje capikaja, Kako IoGaqHO Tako H ONIEpaTHBHO, YTBP/MTH BehH Wik Marbh Gpoj yacosa
10 Temama.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIEIbUBAILE YUEHHKA
HacraBHuK, Ha NOYETKY WIKOJICKE FOIMHE WJIH Ha I0YETKY TeMe yro3Haje yueHHKe ca HAUMHOM M KPUTEPHjyMHMa OLICHHBAbA, IMHAMUKOM M €/IeMEHTHMa OLICHHBAbA.
Tpahetse passoja, Hanpe10Batba u 0CTBAPeHOCTH nocTurHyha yuenuka 06aBsba ce (OPMATHHUM H CYMATHBHHM OLCHHBAEM.
DoPMATHBHO OUEHUBAME CE O/IBH]a HA CBAKOM Yacy Kpo3:
~ npaherbe aKTHBHOCTH yueHUKa Ha uacy (1), poLecy yuera);
~  KOHTHHYanHO npaliera IOCTHIHYTHX HCXO/Ia H HHBOA TIOCTHIHY THX KOMIICTEHLM]a,
- yuewhem yueHuka y 3aje/IHHUKOM pajy /pajy rpynama
®DopmatuBHa olieHa caapiku cienehe enemente: onuc noctrruyha yuenrnka, onuc aHraxoBarma yUeHHKa H NPENoOpyKe 3a Jajbe HanpeaoBarbe.
HacTaBHHK y NOCTYIKY OLEHHBatba NPUKYIba M Gesek noaarke o nocTuruyhuma yuenmka, npowecy yuerba, HanpeoBatby W pa3Bojy yUeHHKa TOKOM FOJMHE y IHEBHHUKY
pajia ¥ CBOjOj NEJaroKoj IOKyMEHTaLH]H.

CyMaTHBHO OLeI-HBAIbE CE BPLIM Ha KPajy NPOrpamMcKe LETMHE, MOJYJIa HIIH 3a KIaCH(MKALMOHH TIEPHOJL M3 TIPE/IMETA Ha OCHOBY:
- ycMeHe npoBepe 3Hamba,
= KOHTpOZHMX H aomaliuX 3ajiaTaka,
~  TECTOBA 3Haka, OIHOCHO 3a/1aTaKa 0GjeKTHBHON THIIA,
- mojataka npHKybeHHX (JOPMATHBHHM OLSHHBAHEM

DOPMATHBHO H CYMAaTHBHO OLIEHHBAILE 1€0 CY jeIMHCTBEHOT NMPOLIECa OLehHBakA 3aCHOBAHOT Ha yHANpe/ yTBPheHUM KpHTepHjyMiMa ca KOjuMa Cy yueHHLH GraroBpeMeHo
ynosuaru.
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Hasus npeavera: IPEAY3ETHHIITBO

1. OCTBAPMBAIE OBPA30BHO-BACIIUTHOT PAJIA - OBJIMLIH U TPAJAILE

Loty donn yacosa:

Teopujcka HacTaBa Bexbe

IlpakTHuHa HacTaBa

Hacrasa y 61oky VYkynHo

1

0 31 0

30 61

2. UIMJbEBU YYEA

—  Pa3sBujambe: NOCTOBHHUX M MPE/ly3CTHHUKHMX 3HaHa, BELITHHA H MOHAILIAKA; NPE/Y3eTHUYKUX BPEIHOCTH H CMIOCOGHOCTH /1a ¢ NPENo3Hajy Npey3eTHHUKe
MOryhHOCTH y JIOKAJIHOj CPEIMHH 1 ieTyje y CKJIay ca TUM; NMOCIOBHOT M MPE/ly3eTHHUKO HAYMHA MHLILIbEH:A; CBECTH O CONCTBEHHM 3HakHMa H CNOCOGHOCTHMA H
a0] MPOGIECHOHATHO] OPJEHTALIU]H; CTIOCOBHOCTH 3 YOuaBatse, IOPMY.IHCAHE H NPOLCHY MOCOBHHX HC]a; CMHCA 32 THMCKH PAZl; OCHOBE 32 KOHTHHYHPAHO

YUerbe; OArOBOPHOT OZIHOCA PeMa O4yBaky NPUPOAHHX PECYPCa H eKOOLIKE PABHOTEIKE.

—  Vno3HaBawe yueHHKa Ca: eJIeMEHTHMA MAPKETHHT NJIaHa; CYUITHHOM OCHOBHUX MEHAUMEHT (DYHKLIMja M BELITHHA; CICUM(UUHOCTHMA YIpaBIbatha
TIPOM3BOIOM/YCITyrama H JbyACKHM pecypeHma; 3Hadajem kopuiuhersa HHQOPMALIMOHUX TEXHOIOTH]a 32 CABPEMEHO 10CIIOBAHE;
—  OcriocoGbaBarbe 3a: aKTHBHO TPaskerbe Mocsia (3aroljbaBarbe 1 CaMo3anoll/baBarbe); H3pajy jeHOCTaBHOT MlaHa rocioBatba Masie gupme (Gushuc niana):

npeseHTaLMly G3HNC IUIAHA; MYATHAHCLWILIMHADHH IPUCTYTI H OPUJEHTALI]A HA IPAKCY;
3. TEME, HCXOJIH1, IPEMIOPYUEHH CAJIP)KAJH U KJbYYHH TIOJMOBH CAJIPYKAJA

Pazpen: Tpehn

Toamumm porn uacosa: Bexde: 31 wac; Hacrasa y Goky: 30 uacosa.

TEMA

MCXOIN
[lo 3aBpuietky Teme yuenuk he Guru y cramy na:

TPENIOPYYEHM CAJIP’KAJA / KJbYYHU TOJMOBHU
CAJIPIKAJA

TpenyseTHuIITBO I
NpeAY3eTHHK

HaBe/Ie a/IeKBaTHE MPUMEPE NPE/Ty3eTHULITBA U3 JIOKATHOT
OKpYIKetba;

HaBe/le KapaKTePHCTHKE MPe/Ty3eTHHKA:

ofjachH 3Hauaj MOTHBALMOHHX (JaKTOPA Y NPEy3CTHHIITRY;
JIOBE/IE Y O/IHOC M0JMOBE MHOBATHBHHOCT, MPE/ly3HMbHBOCT H
Npe/ly3eTHHIITBO;

MNpeno3Ha pasJIfuMTe HaYUHE OTIIOYHIbAMbA 110Ca Y ﬂOK&'lH()j
3aje/IHALH.

Tlojam, pa3Boj u 3Hauaj Npe/y3eTHHIITBA;

TMpohun 1 KapakTEpPUCTHKE YCHELIHOr Npe/ly3eTHHKA;
MoTuBu npey3eTHHKa;

TexHuKe M KPUTEPHjyMH 3a yTBphHBatbe Npey3eTHUUKHX

PasBujame n npouena
TOCJIOBHHX HJEja,
MApPKETHHT ILIaH

NIpUMEHH KpeaTHBHE TeXHHKe H30opa, cenekimje i
BPE/IHOBAHbA NOCIOBHHX HJEj;

penosHa capykaj u 3Hauaj GU3HKC rtaHa;

uctpaku MehycoGHo aenoBakbe hakTopa KOjU yTHUy Ha
TPAKHIITE: LEHA, MPOM3BOJL, MECTO, MPOMOLHja H JTHYHOCT;
NPHKYMH 1 aHaTH3Hpa HH(OPMALIHC O TPKHIITY 1 pazBHja
MHHBHyallHy

MapKeTHHT CTpaTerujy;

pasBHuje camornoy3/iaibe y cnpoBobherby TepeHCKHX

Tparaibe 3a IOCJIOBHHM HJEjamMa;

TMpoueHa Moc1I0BHUX MOTYHOCTH 3a HOBH TOCIOBHH O/l XBaT;
SWot aHan3a;

CrpykTypa OM3HHC MJ1aHa ¥ MAPKETHHT TJIaHa KAO HeroBor Jea;
Enement Mapkenr mikca (SI1) — (Mpousson/yciyra, Lena, Kanaim
aucTpuyumje, POMOLHja, TMHHOCT);

Paz Ha TepeHy-HCTpaKHBarbe TPIKMLLTA;

TpeseHTainja MApKETHHT M1aHa 3a ofabpaHy GU3HHC Hagjy.
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HCTIHTHBAIbA;
CaMOCTAJIHO M3Pa/Ii MAPKETHHT MJ1aHa Y TPUIPeMH GH3HHC
nnaua;

Npe3eHTYje MapKEeTHHT IIaH Kao /160 COMCTBEHOT GH3HHC
niana.

Ynpasbaie n
OpranH3aumja, npaBHK
OKBHD 32 OCHHBAHbE H
dynkunonucame
JeaTHOCTH

HaBe/ie 0COGMHE YCMELHOT MeHaepa;

00jacHH OCHOBE MEHALIMEHTA YCITyra/POM3BO/IHE;

00jacHH Ha jeIHOCTABHOM MPHUMEPY MOjaM H BPCTE TPOLIKOBA,
LieHY KOLITaba W HHBECTHLIME;

M3pauyHa npar PeHTaGUIIHOCTH Ha JeIHOCTABHOM NPHMEpY:
o0jacHH 3Hauaj NPOM3BO/IHOT TIAHA W U3PAIM MPOU3BOIAHK
I1aH 3a COMCTBeHy GU3HHC HiEjy y HajjeHOCTABHIjeM 0GIHKY
( camocTanto win y3 nomoh HactanuKa):

yBuha 3Hauaj naHnupara 1 01abupa JbyICKHX pecypca 3a
norpeGe opranusaumje;

KOPHCTH TaHTOrpaM;

oBjacHu 3Hauaj HHGOPMALIMOHMX TEXHOJIOTH]a 3 CABPEMEHO
T0C/IOBakE;

CXBATH BKHOCT HENPEKHM/IHOT HHOBHPAH:a NPOH3BO/A HIIH
yenyra;

3aGepe HajIoBosbHH]y OpranHsauony 1 npasiy Gopvy
NPHBPE/IHE AKTHBHOCTH;

M3DA/IM H IPE3CHTYje OPraHH3aLIMOHH TUIaH 33 COMCTBEHY
Gu3HMC Haejy:

CaMOCTAIHO CAUMHH WJIH TIONYHH OCHOBHY TOC/IOBHY
JIOKYMEHTaLHjy.

MenaumenT dyHkimje (n1annparse, OpraHu3oBaise, Boherwe
KOHTpOna);

TTojam 1 BpCTE TPOLIKOBA, LICHA;

HnsecTnumje;

TpenomHa Tauka peHTabHIHOCTH;

MeHauMeHT NPOU3BOJIILE -yTIPaBJbaibe NPOU3BOAHHM
NPOLIECOM/YCITyrom;

ViIpaBIbate JbyACKHM pecypeHMa;
ViipaBssame BpemMeHoM:;

HiKereprHT BPEHOCTH;
HHopmaLmone TEXHONIOTHjE Y NOCIOBak!
IMpaBhu acniekT nokperara GusHKCa.

Exonomuja nocjiosama,
dunancujckn mian

cacTaBy GMJIAHC CTakba Ha HajjeIHOCTaBHM]EM NPUMeEpY;
cacTaBy GuiaHc yerexa u yTBP/M MOCTOBHH PE3yNTaT Ha
Hajje/IHOCTaBHUjEM NPUMEpY:

HanpaBu pasMKy u3vehy npuxoaa u pacxona c jenHe crpaxe
NPHIHBA M O/UTHBA HOBLIA Ca /IpYTe CTpaHe Ha
HajjeaHOCTaBHMjeM NpHMEpy;

Hase/ie Moryhe HaunHe (MHAHCHPatba CONCTBEHE AENaTHOCTH;
ce uHdopMmHLLEe y 0aroBapajyfiuM HHCTHTYLIM]aMa O CBUM
PpesieBaHTHHM MUTabMMa OJ1 3HAYaja 3a NOKpeTarbe GH3HKCa;
WIeHTHUKYje HAUHHE 3a OIPKABAILE JIMKBUIHOCTH Y
nocsioBaiby npeayseha:

cacTaBu (MHAHCHCKM UIaH 3 CONCTBEHY GU3HMC Mgy
caMocTanHo WK y3 nomoh HacTaBHuKa;

pe3eHTyje (PHHAHCH]CKH TU1aH 3a CBOjy GH3HHC WAC]y.

Bunanc crama;

Bunanc yenexa;

bunanc Tokoea rorosune (cash flow);

sBopn dunarcnparsa;

Hucrutyunje u mHdpacTpykTypa 3a MOAPIIKY NPE/Ly3eTHHIITRY:
Tpunpema 1 npesenTaumja uHancHickor miana.
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* camocTaiHo WK y3 nomoh HacTaBHuKa Jia noBexe cBe ypaliere | o H3paja uenoBuror GH3HKC M1aHa 3a CONCTBEHY GH3HKC Hiejy
JestoBe GU3HHC MaHa; « TlpesenTatmja nojeuHaUHAX/FpyTHIX GH3HUC TIAHOBA W AMCKYCH]A’.

o u3paju KoHauaH (jeaHoCTaBaH) GU3HKC MIaH 3a COMCTBEHY
OH3HKC HIgjy:

* Mpe3eHTyje GU3HKC MJIaH y OKBHPY JaBHOT Yaca M3 npeamera
TIPE/ly3eTHHIITBO.

YueHHUKH NPOjeKT-
npesenTannja
N0CIOBHOT ILIAHA

4. YIIVTCTBO 3A JTUJIAKTUHYKO-METOJUYKO OCTBAPUBAIGE IIPOr'PAMA U OLIEIbUBAILE
Ha nouetky Teme yueHHKe YNO3HATH ca LMEBUMA M HCXO/IMMA HACTABE, OJIHOCHO YUeH:a, MJIAHOM Pajia i KPHTEPHjyMOM M HAUHHUMA OLICHHBAHA.
JlMcKyTyjeTe ca yueHHIIMMA O HXOBHM HCKYCTBHMA Ha OBY TeMy. ITuTajTe HX 11ITa je 3a HHX NPe/ly3eTHHIITBO; KO MOYe /1 Gy/ie Npe/ly3eTHHK; KakBe Cy 0cOGHHe
Npe/ly3eTHHKA;; 13 JIK NO3HAjy HEKOT MPely3eTHHKA; ...
Obanum nacrase:
HacraBhu caapikaju ce peanusyjy kao:
Bembe (31 uac) - G0k 01 2 Uaca ceake Apyre Hejesbe (110 jeana rpyia)
nactasa y 6:10ky (30 uacosa)
Mecro peasmzannje Hacrase:
BexGe ce peannsyjy y pauyHapekoj yunonnun/kadmuety (1 yuernk — | pauynap).
Topena na rpyne:
Onesmetbe ce e y 2 rpyne.

—  Munu npeaaeata,

- Cumynauwuja,

—  Crynuja ciyuaja,

— Jluckycuja
TIpenopyke 3a peajluzaunjy Hacrase:
Tewma ,,[Tpe/ly3eTHAWITBO H NPey3eTHUK™: JIaTH IPUMEP YCTIEWHOT NPE/ly3eTHAKA W/HIH N03BATH HA YaC rocTa — NPeLy3eTHHKA KOju OH rOBOPHO yUEHHLIMMA O CBOjUM
MCKYCTBHMA HITH 110CETa YCTIEWHOM NPE/y3eTHHKY;
Tema ,,PaBujarbe U NPOLIEHA NOCJOBHUX HJIeja, MApKETHHT Mnan™: KopueTnTy oi1yjy uaeja u Bohene AuCKycHje /1a ce yHeHHLIMMA NOMOrHE Y KPEaTHBHOM CMHLILIbakby
Gusnuc uaeja u ofabupy Hajnososbhuje. [penopyuuTn yuennumuma 1a GU3HUC Maeje Tpake y OKBHPY CBOT MOJIPYHja pajia alk He HHCUCTHPATH Ha TOME. YUCHHLIM Ce Jiefia Ha
IpyTIe OKYIILEHE OKO JeIHE MIOCTOBHE HAE]E Y KOjHMA 0CTajy 710 Kpaja. [ pyrie yueHuKka okyrbeHe OKo jeiHe NOCIOBHE Wgje BpIIie HCTPAXHBAILE TPRHILTA 110
HACTaBHHKOBMM ymyTcTBHMA. [TokesbHO je opranusosat nocety manum npeysehuma rie he ce yuennim nudopmucaTh o HauHHY /1e/10BaMba M ONCTaHKa Tor npeyseha na
TpRUWTY.
Tema ,,YnpaBibatbe 1 oprannzaumja“: llpenopyuene caapskaje o TeMama y4eHHK caBiaaBa Ha jeIHOCTaBHUM npuMeprma y3 nomoh HactaBHuka; JlaBati ynyTcrasa
YUEHHLIMMA I/le M Kako Ja 10Dy 10 HeonXoaHHX uHpopmatja. KopucTHTH cajToBe 3a NPUKYMubatbe HHOPMAaLHja (WWW.apr.gov.rs , WWWw.sme.gov.rs. u apyru). OcHoBHa
nocsioHa 1okymentaunja: CV, MonGa, skanba, n3seiraj, 3anuchuk. .. [locera couujantum napTHepiMa Ha JIOKaHoOM HUBOY (onuwTiua, guinjane Haunonanue ciyxGe 3a
3ariolbaBarbe, Pernonasite areHiuje 3a pa3Boj MajMX U cpejiibHx npe/yseha u ci.
Tema ,.Exonomnja nociiosata, punarcujckn mian': Kopreriri dopwy:iap 3a Gusiic nnan Hauvonanse ciys6e sanousbasama; KopucTuTy HajjeaHocTasHuje Tabeste 3a
w3pazty Gunanca cTaiba, GMIANCA yCrieXa H GHIAHCA HOBYAHHX TOKOBA; OGpATHTH CAApIKaj HA Hajje/HOCTABHH]HM MPHMEPHMA W3 TpaKce
Tpenopyxke 3a peatmsanujy 6:10k nacrase:
B0k HacTaBy HCKOPHCTHTH 3a moceTe npeaysehinma u ycranoBama koje ¢y npeasubene oBum npeamerom. M3paaa npesentaumje objeauisyje nocneama aga moayna. Cama
n3pania Tpeba 1a Tpaje 9 yacoa (jenaH u 1o Aau 610K HACTaBe), a MPe3eHTalMje PajoBa 3 yaca. YUEHHIM MOjeMHAYHO HITH MOJIG/beHH Y THMOBE JI0 5 yueHnka Tpeba Ja y3
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nomoh HacTaBHHKa M3pajie GM3HKC NUlan cBor npenyseha (Mpenopyuyje ce 1a ce npeysehe Gax NOCIOM 3a KojH e yueHHK wkostyje). MHCHCTHpaTH Ha npaBHIHOM
KopHIherby TePMHHA BE3aHHX 3 CICKTPOTEXHHKY
Tpenopy4enn 6poj uacoBa no remMama:

—  Tlpeay3eTHHIITBO M MPE/ly3eTHHK: 5 uacoBa BekOu;

—  Pa3sBujame 1 npoiieHa NOCTOBHUX W/ieja, MapKeTHHT MiaH: 10 uacoBa Be:kGH H 6 uacosa 6J10k;

—  Vnpasmare 1 opranmzauna: 8 uacosa Beaon n 12 uacosa 6:10k;

—  Exonowuja nocriosaiba: 8 4acoBa BeKOH 1 3 uaca 610K:

—  VueHHUKH NPOjeKT — NPe3eHTaLlja NI0CI0BHON IiaHa: 9 yacosa 6J10K.

5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLIElbUBAILE YUEHUKA

BpennoBarbe 0CTBAPEHOCTH HCXO/IA BPLIMTH KPO3: aKTHBHOCT YUeHHKa Ha uacy; iomalie 3a/1aTke; TECTOBE 3HaKba; H3pajly MPaKTHYHHX PajioBa (MapkeTHHT, OpraHH3aLHOHO-
NPOM3BO/IHK M (PMHAHCHICKH MJ1aH): U3pajly KOHAUuHe Bep3uje GU3HMC MilaHa; npe3eHTaLujy

DOPMATHBHO OLICHHBAIbE, Kao Moze npalierba HaNPeIoBarba YYEHHKA, CE O/IBHja HA CBAKOM Yacy M CBaKa aKTHBHOCT je 100pa MPHJIMKA 3a NIPOLEHY HATIPEIOBaka H 1aBatbe
nosparke uudopmatje. [locturiyha yuennka je Moryhe BpeHOBaTH KpO3: aKTHBHOCTH Ha yacy (Tj. NPOLECy yuerha); MOCTaBIbakbe MHTakba H/HIIH aBakbe OAroBopa y
CKJIa/ly ca KOHTEKCTOM KOjH e 0GjallithaBa; MO3HTHBHOM OZIHOCY NPEMa ONPEMH; H3pajly 3a/1aTaka, HCTPOKHBAUKHX MIPOjeKaTa H CJl.; H3pajly MPaKTHUHHX PajioBa
(MapKETHHT, OPraHM3alMOHO-TIPOM3BO/IHK M PMHAHCHCKH TTaH); H3pajly KOHAuHe Bep3uje GM3HMC TUlaHa; Npe3eHToRamEe canpikaja; npahere MOCTHIHYTOCTH HeXo/a, omMoh
JIPYrOBHMa M3 O/e/beba Y LIMIbY CaB/ia/laBatba rpajivsa 1 cii.

Vuenuke Tpeba ocnocodbaBath 1 0XpabpHBATH 1a NPOLEHLY]Y CONCTBEHH HAMpPE/IaK Y OCTBAPHBALY HCXO/1A, Ka0 M HaNpeJaK Apyrux yueHuka, y3 oarosapajyhy
aprymeHTaumjy.

Ha kpajy cBakor yaca WM akTHBHOCTH HaNpaBUTH KPaTKy aHaIM3y 10cajalliber pajia, 00aBe3HO MOXBAIMTH yYeHHKA 33 OHO LITO j& MOCTHIao W 0GPa3/iokUTH LITA MOYXKE H
Tpeba 1a Monpasy WuiH ypaau.

TToTpebHO je OCMHCIITH BHLLIE THTIOBA PA3IHUMTHX aKTHBHOCTH Ca NPOIYKTHMA Pas/IHYMTOr HHBOA CJIOXKEHOCTH H YTBPAMTH OUEKHBaHE HCXOJIE, A NPeMa iHMa H
KPHTEPHjyMe BPeIHOBatba.

OuerbHBame yueHHKa Ce O/IBHja y ckiaity ca [IpaBuiHHKOM 0 olierHBaby. [10TPeGHO je, Ha MOUeTKy LIKOICKE TOMHE, YTBPMTH KPUTEPHjyMe 3a OlickHBame (Y CKIaly ca
TIpaBUIHHKOM O OLICHHBakbY), IPBEHCTBEHO 3a CYMATHBHO OLICHHBAHE 1 Ca HUMa yTo3HaTH yueHHKe. CyMaTHBHO OLICHHBAE CE MOKE H3BPIIMTH HA OCHOBY (hOpMaTHBHOT
OlieHBaka, pesynTaTa/pelierba MpoGIeMCKOr WM MPOjeKTHOT 3a/1aTka, npahereM pajia yueHHKa — OCTBapHBaka MCX0Ja M cil. Haunu yTphuBama cymMaTHBHE OLicHe
YCKJIQIUTH Ca HHMBU/TYaIHUM OCOGMHAMA yueHUKA.

OcCrocoBHTH yueHHKe /1a ehUKACHO W PALHOHAIHO KOPHCTE PatyHape Ha HAUMH KOjH HE YTPOIKABA IHXOBO (U3HUKO W MCHTAIHO 3paBibe.

Kibyunn nojmosn caapaaja: [penyseTHuiuTso, npeayseTHuk: bushue niau; Jbyacku pecypeu
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Hasue npeavera: MIPAKTUYHA HACTABA

1. OCTBAPUBAILE OBPA30BHO-BACITUTHOT PAJIA - OBJIMLIU U TPAJALE

HACTABA
PA3PE]T YKYIIHO
Teopujcka HacTaBa Beskbe IpakTuuna nactaBa | Hacrasa y Gnoky
11 420 60 480
11 558 60 618

OCTBAPUBAILE OEPAB0OBHO-BACITMTHOT PAJIA 110 JIY AJIHOM MOJIEJITY OBPA3OBAIbA

HACTABA
PA3PEJT X Ve e VKYITHO
Teopujcka HacTaBa Beskbe Vueme kpo3 pan y 61oky
1l 420 60 480
111 558 60 618

Hanowmena: y TaGesu je npukasan roauuiibk GoH1 yacosa 3a caku o01IMK pajia

2. IUWBbEBHU YUEA:

—  OcnocoG:baBarse yueHHKa 3a IPUMEHY 3alITHTHUX MePa O/l eJIEKTPUUHOT Y/1apa ¥ CHCTEMA 3alITUTE BUCOKOT HAMOHA I0/MPa

—  OcnocoGrbaBare yueHHKa 3a UHTakE IeMa, PojeKaTa H Ipyre TEXHHUKE 10KYMEHTalMje, H3pajly CKHIA e/IeKTPHUHHX MHCTAIALM]a, IEMa H OCBET/beHba

—  VYnosHaeawe yueHHKa ca kopuiihereM U cnpoBolierem o/1peioH npaBuiIHHIKa, CTaHap/Aa M npornHca

—  OcnocoGbaBatke YUCHHKA Ca H3PAZIOM, O/IPIKABAHCM M OTKIIAHalheM HEHCIIPABHOCTH HA CBMM BPCTAMA CHEPIETCKHX ENICKTPHUHUX HHCTANALMja (OCBETIbEHC,
YTHUHHLLE, 3BOHO, MOTOPH, KYIaTHIIA, CYBH, BI@KHH NPOCTOPH, GoHMLLE, GaHKe, CKJIOHHLITA, TI030PHLIIT, CIOPTCKH OGjeKTH, arperarcke M CHrypHocHe
MHCTanauuje) W npunazajyhe onpeme (pasBoaHu opMaHm, MepHe rpyne, KyliHu NpHKsbyyak)

— Ocrocol.baBabe yueHHKa ca H3Paziom, KOHTPOJIOM H OTKIAIareM HEeHCPABHOCTH 3ALITHTHOT Y3eMIberba M IPOMOGPAHCKe HHCTAALM]E

—  OcnocobsbaBatbe yHeHHKa ca M3Pa0M HHCTa/IALM]A OIILITEr, PEKJIAMHOT, 1€KOPATHBHOT H OCBET/bEbA CIIObALLILUX [POCTOPA

—  OcnocoG:baBarbe yueHHKa ca H3PajioM, OBE3HBAEM, MOHTAKOM M OTK/IabatbeM HEMCTIPABHOCTH Ha TE/IGKOMYHUKALIMOHHM MHCTAJIaljaMa i CHIHATHUM
cucTemmuMma (TenedoHcke, HHTEPHOHCKE, CaTOBH M 03BYuUetbe, aHTeHcke M KIIC cucTeMH, MpelkHO MOBE3HBaIbe pauyHapa, BUCO HA30P, NPOTHBIPOBATHH
CHCTEMH, OTKPHBAHE H J10jaBa noskapa)

—  Ocnoco6baBarbe yueHHKa ca H3PaloM, MOHTAKOM, MOBE3MBALEM, O/IPIKABAEM H OTK/IAIabeM CBUX KBapOBa H HEMCTIPABHOCTH Ha OTPEMH H €/IeMEHTHMA
CJIGKTPOMOTOPHOT NOroHa (Ha yNpaB/baukHM KOJMMA, Ha CHEPrEeTCKOM KOJTy H Ha e/IeKTPOMOTOPY)

—  OcnocobbaBarhe yueHHKa 3a 00aBbathe M0CIO0BA O/IpiKaBakba M npalickha CBUX JIENIOBA EIEKTPOCHEPTETCKOT MOCTPOjeHa

—  OcnocoG:baBarbe yueHHKa 3a 00aBbatbe M0CIOBA HA I0TPA/IbH M 3AMEHU HA/I3EMHOT BoJla (Criajare BO/10BA, pas/iBajatbe BOJ0BA, KyRHH NPUKIbYUaK U 3aMeHa
n3onaropa)

— Ocriocoubaare yueHHKa 3a M0farame Kab/ioBa y poB H KaG/IOBCKY KaHATH3ALM]Y, 00C/IEHKABAIE H IOCTAB/barbe KAGNOBCKHX CTIOjHHLA W KaGAOBCKHX riapa

—  OcnocoGbaBatbe yueHHKa 32 0GaBIbatbe MOCIOBA OKO MPHIPEME H yHeCTBOBAbA Y PEMOHTHHM PajoBUMA
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3. HA3UB U TPAJALE MOJIYJIA IPEJIMETA

Pa3pen: npyru
Pen.6p | HABUB MOJIYJIA Tpajarbe Mozty1a (4acoBH)
1. Marepujas, 10KyMeHTaLHja U IPOTKICH 3a H3BONeHbe eNeKTPUYHMX HHCTANIALH]a 84
2. EleKTpHuHe HHCTATAWM]E CTAMOCHHX Je/MHUILA W MarbiX ofjeKaTa 132
3. PazBoe Tabie, 3alITHTHH CHCTEMH, Y3eMJbeHba H rPOMOGPaHCKa HHCTaNalMja 78
4. EsekTpruHe MalliMHe 3a jeIHOCMEPHY CTPYjy ca MPUMEHOM 48
5. Hau3veHuUHe MaLlIMHE Ca PHMEHOM 78
6. Brok npakTHyHa HacTaBa 60
Paspen: Tpehu
Pen6p | HASWB MOJIVJIA Tpajarse Moy (4acosu)
1. Ocgerberse 54
2. EsiekTpuune nucTanaumje y oGjekriuma 84
3. Cucremu 3amtute, KyhHH NPUKIbyyaK, MEpHE rpyrie U Pa3BOAHH OPMaHH 78
4. TIpOMHCH, Mepetbe, HCHTHBAIE H OTK/IAHAIE HEMCTIPABHOCTH Ha CIISKTPHUHUM HHCTANALM]aMa 30
5. TesieKoMyHHKALMOHE HHCTA/lALK]e M CHIHANIHM CHTEMH 90
6. Onpema W elIeMeHTH eNIeKTPOMOTOPHOT MOroHa 120
7. Mepetba y €1eKTPOMOTOPHOM NOTOHY 30
8. EsnekrpoeHepreTcka noctpojera 72
9. B0k npakTHuna HacTaBa 60
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4. MOJIYJIM, MCXO/U, IIPENIOPYYEHU CAIPYKAJU U KJbYYHU IIOJMOBH CAZIPKAJA

Paspen: apyru

JIOKyMeHTaunja n
npomnuck 3a ussoheme
€JIeKTPHUHHX
HHCTATANH]A

CIpOBOAM Mepe M oapede U3 NpaBuiIHKKa 3a OaroBapajyhe
pajioe WM obnact
JeQyHuLIe 3Ha4aj IPUMEeHe CTaHAapa | Npon1ca

HUCXOau TPEIIOPYYEHM CA/IPKAJ / KJIbYYHH IOJMOBUA
MO Ilo 3aBpiieTKy Mojy.1a yueHuK he GuTH y cTamy na: CAZIPIKAJA
Knacnukyje HHCTanaumoxe npoBoHMKe EJIEKTPOUHCTAJIALIMOHM TTPOBOJIHULIU, MATEPHIAJT U
isepumm u3Gop npoBozHHKa npema ontepehietsy U ycaoBuma OTPEMA
pana ypehaja o M30/10BaHH NPOBOHMIM H HHXOBO 103BOJBEHO CTPYjHO
H3abepe 3alumire NpoBOIHMKA I MPEBETHKHX CTPYja 1 ontepehierse. MUHUMAIHK npeceln (asHUX, HeYTPATHHX U
CHOJBHHUX yTHLAjA 3ALITHTHUX MPOBOIHMKA.
Hnentudmkyje matepujan u onpemy (OCHrypaun, npHkbydni | o O3HauaBare W3010BaHKX POBOHHKA
ypehaju, npexkuaaun, cujanuuna rpia.). « OGesekaBatbe JKHIIa H3010BAHHX POBOIHHUKA.
Knacudukyje Bpcte 1 sesioBe MHCTanauMja * 3awTHTa NPOBOIHMKA O/I PEKOMEPHHX CTPYja.
Kareropuiue riiaBHe pasjiHke y KapakTepHCTHKaMa MojenHIX « EJeKTpOMHCTANAUMOHH MaTEPHjall H IPHGOP: MHCTANALHOHH
HHCTa/IalLMja 1 eneMeHaTa OCHIypauH, NPUK/bY4HH ypehaju, MpeKuIauH, CKIomnKe,
JluckyTyje 0 HaMeHu, HaukHy pajia M kopuiherby nojeiHuX MHCTaNaLMOHE LEBH U npuGop
e/leMeHaTa i MHCTaNaluja « W3Bop ocurypaua u Apyrux enemesara
Ha ocHoBy Jl0kyMeHTalje npunpemu notpeban MatepHjan 3a BPCTE U JIEJIOBH EJIEKTPHYHE UHCTAJIALIUIE
W3paty W yTBpM NIOTpEOHE Be3e 3a MOBE3HBAMLE HHCTATALIH]E Bpcre eneKTpHUHHX HHCTATAIM]A
Mspan ckHily 06jeKTa H IOTpeGHE LieMe MHCTaTauMje 3a Man | o Y CyBHM 1 BAZKHHM NPOCTOpHjama
Marepujas, objekT (rapaska, BUKeH ML, KyhiHa paHonHLia) o TlpuBpemene HHCTANALMjE

« I'pomoGpancke HHCTaNaUKje

Mncranaunje Maux HanoHa.

Hncranaumje y npoctoprjama ca crietHpHUHAM YCIOBHMA.

Toaena enekTpUUHUX HHCTANALM]A: MHCTANALME jaKe CTPYje U

cnabe cTpyje.

o [lpuksbyuak eCKTPUUHUX MHCTANIALM]A HA MPEXKY, HAIBEMHH
KyhHn npHKmyuak, kabroBckH KyhHH NpHKyuak.

o Pa3sBozHe Tabne U OpMaHH (HaMeHa, KOHCTPYKLMja W Mojiena).

« CrpyjHa Konia (OCBETIbeHE, YTHUHHIIC, CHIHATM3ALIH]A 3BOHA..)

LEME, ITPOJEKTHA U TEXHUYKA JIOKYMEHTALIMJA 3A

EJIEKTPUYHE UHCTAJIALIUIE

o Illeme y eJICKTPHUHUM HHCTATALM]AM - JEAHONIONIHE U Pa3BHjeHe
weme

o UnTarbe eIeKTPHUHNX LIEMa Makbe CIOKEHOCTH (OCBETIberbe,
MPHKIbYYHHLE, TEPMHUKH NPHjeMHHLA, Claba cTpyja)

« Ms3pana jennononte 1 paseujeHe Lieme 3a MatbH oGjeKar.

o Cazipskaj NpojeKTa, 3Hauaj NOjeIMHKX e/10BA M HAYMH UHTaHa
npojekTa.

«_VnorpeGa 1iema U npojekara eeKTPHYHUX HHCTasIaLMja

oo
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« Unrare npojekara eeKTPUUHHX HHCTANALM]A.

« LipTare 1mema 1 MpojeKaTa eEKTPHUHMX HHCTATALIH]A.

CTAHJIAP/IH U TTIPOITUCH 3A UBBOBEIE EJIEKTPUUHHUX

HUHCTAJIALIUIA

« Texuuuka perynatusa, nojam craniapaa (DIN, IEC). Iojam
TEXHHUKHX MPOMIHCA (€1EKTPOTEXHHUKH npomHcH). ['paHckH 1
MHTEPHH cTanap/. TeXHHUKe NPenopyKe U ynyTcTha.

o [lponucy 3a u3Boherbe eeKTPUUHIX HHCTANIALK]A Y CTaMOEHHM
objekTnma

« Viio3HaBaibe ca 3aK0HOM O W3rpazibh 0GjeKaTa U I0KyMEHTHMA 32
Boljeibe eeKTPO MHCTATATEPCKIX PAZIoBa.

Kiby4un nojMoBH: eNeKTpHYHA HHCTAIAUM]A, €1EKTPOMHCTANIALHOHH
MarepHjal, , leme, CTaHaapan

EsexTpuune uncrananuje
CTaMOeHHX jeHHuIa i
Mamnx objexata

onaGepe Matepujasi H MpUGOp 3a CTPYjHE KPYroe Ha OCHOBY
wema

Yrpaau MaTepHjai u npuGop 3a CTpyjHe KPyroBe Ha OCHOBY
ema

MoBe3yje MHCTATAlMOHE NMPOBO/IHUKE, KaGl0Be npekuaaye u
npHKbyuHe ypehaje 1 onpemy y 0BHMY CROKEHHUX CTpYjHHX
KOMa 3 pasHe HaveHe (OCBETIberbe, 3BOH, YTHUHHLLE).
TTponalje kBapoBe KO MOHO(A3HKX U TPODAZHHX CTPYjHHX KONa
OTKIOHH KBapOBE KO MOHODA3HHX H TPODa3HHX CTPYjHUX KoJia
Mmenyje crieuudnuHOCTH HHCTAIALIM]E KYNATH/IA M YCTIOCTABH
Be3y ca W30OpOM MaTepHjasia 1 JIoKaLlMjamMa H3Boa

Topeske MHCTANAUM]y KynaTHIa

Knacuukyje BpeTe u A€10BE TeleKOMYHHKALHOHNX
MHCTA/TALM]a M MHCTAIALIM]A CUTYPHOCHHX CHCTEMa

OGjacHu HauMH pajia NOjEMHKX €IEMCHATA W HHCTANAlM]ja
WnenTtudukyje npoBosiHmKe U KaGoBe 3a TEIEKOMYHHKALIMOHE
M MHCTaNalHje CHIyPHOCHHX CHCTeMa

Ms3sene jeaHoctasHy uHcTanaunjy (y okBupy crambene

Jenunuue — Teneoncky 3a 10 3 TD, 3a unrepdoHckH cucTem,
IPOTHBIIPOBAIIHOT A1APMHOL CHCTEMA, CHCTEMa BUIEO HA30Pa,
anrene — KJIC-a)

ucnuta uzpaheHy nHcTanaumjy

nosexe TB nprjeMuHK

KopucTu anat u onpemy 3a u3Boljerse MHCTanaumja y pasHum
HAUMHUMa W3BOheH:A

M3B02M 3UaPCKE — MOHTKEPCKE PAIOBE, NOJIarakhe
NPOBONHMKA

CTPYJHA KOJIA - MOHO®A3HE U TPO®A3SHE

HHCTAJIALIMIE

o CTpyjHa KoJla OCBET/beHba Ca CBUM THMOBUMA HHCTANALMOHHX
npekuaua u poToeneMeHTUMA

o CrpyjHa KoJla eIeKTPUYHOT 3BOHA (Ca €/IHOM H BHLIE NO3HBHHX
MecTa - HHCTaNIallje 3B0Ha Y CTAMGEHHM 3rpajiama).

o M3paja MHcTanauuje TepMHUUKHX NPHjEMHHAKA - PHKJbYYHHLIE Ca
(PHKCHUM MPHKILYUKOM, Ca OCHOBHOM PEry.aliijoM Temneparype 1
cHare

« Mi3pana MHCTaauuja NpUK/bY HHLA

o CelleKTHBHO NpOHANAKE e KBapoBa KO MOHO(A3HUX H
TpohazHUX MHCTANALKM]a ca NPHjeMHULIMMA.

« TIpema jeHONOHO] LIEMH H3BECTH CTPYjHA KOTa OCBET/berba,
CTpyjHA KONa TEPMUUKHX MOTPOLIAUa

EJIEKTPUYHE MHCTAJIALIMJE KYTIATUJIA

o Enekrpuune uHCTaNalmje y MpocToOpHjaMa ca KagoM H Tylem:
TEXHHUKH NIPOTIHCH, IPHGOP H Npenopyke.

o M3paja crpyjHux Koa y Kynatuiy.

« MonTaka npekuaua Kynaruia ca HHAMKaLMjoM 1oJ10Kaja 1
HHXOBO [I0BE3UBaIbE.

« MWsjennauasarse noteHumjaia METATHHX 1€10Ba KyNaTHIA.
VIIO3HABAIE CA TEJIJEKOMYHUKALIMOHUM U
HHCTAJIALIMJAMA CUI'YPHOCHUX CUCTEMA
« Brok wewva u npojexty TK nicanammje, CC nrctanaimje
+ TenekoMyHHKAUHOHH KaGJIOBH, BPCTE H KOHCTPYKUHOHH €IEMEHTH

(o3HauaBabe, yJi0ra apMartype, ekpana, Hoceher efiemenTa y

KkaGoBHMa, crosbK yTHuaju Ha TK kabiose)
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BPILIM NIOBE3MBAIbA Y PA3BOAHUM KyTHjaMa y3 Hai30p

BPLUM 3aBPLIHO MOHTAKHE MHCTA/IATEPCKE pasoBe (MOHTaXKA H
MOBE3UBAbE MPEKN/AYA, YTHYHULA, (PUKCHUX NPUKIbYYAKa,
CBETHJbKH), y3 Ha30p

Knacudwkyje paste H3sope cBetsiocTe MMeHyjyhu HuxoBe
creunduunocTH

M3Bo/M 1mieMHparbe apMaTypa 3a pasHe H3BOPE CBETIIOCTH 110
emH

TIpouetbyje NCMPABHOCT CBETIOCHHX H3BOPA

Bplum 3aMeHy ejleMeHaTa CBeTIbKU ((pJIyOpECLIEHTHE U AKUBHHE)

o Crannapau v npornucy 3a uspaay TK uncranaumja

o Tenedoucka nucTanalKja — NPOBOIHHMLM H Y THUHHLIE,

o Mucranauuje 3a aHTEHCKH CHCTEM (TTACHBHH AHTEHCKH CHCTEM -

KOGKCHjATTHH KaG.I0BH, KOHEKTOPH H afanTepH, CIHTepH/Kanepn

O/IBOJIHHLH;

MHCTanauuja HHTEPGOHCKHIX CHCTEM - ay/IHO, BHICO CHCTEMH:

TIPOTHBNAHHYHO OCBET/bEHC

Hucranaumja 3a BAEO HAA30p;

o Hureprer mpexa - UTP kabiosu

o Hucranaumje npoTHBNPOBATHOT ATaPMHOT CHCTEMa

EJIEKTPOUHCTAJIATEPCKH PAZIOBH U BPCTA

EJIEKTPUYHHX MHCTAJIALIMJA

o Pyunn u MalmMHCKH anar 3a u3Boljerse MHCTanauuja.

o HsBoherse HHCTaNaLMja y 311y - HENOCPEIHO Y 31, Y
MHCTANALMOHNM LIEBUMA, Y OfIaTH — GeTony

« H3poljere uHCTaMalKja Ha 3U1y - OACTOjHHM O0yjMHLIAMa, Y
MHCTAIALMOHUM LICBUMA, KAHATHMA

« 3uaapcKkH pajioBM - pamMepaBare M 00ENIeKABAE, KOMAbE
Gyuiere 311082

o TlocTapmare 1 npHuBpUITHBAHE MOHTAKHUX PAZBOAHHX KyTHja H
MHCTAJIALMOHHX LIEBH

o TlocTabsbatbe - NoJarambe NPOBOJHMKA Y 3K, LIEBH W KaHasle.

o [loBe3uBarbe y pa3BOIHUM KyTHjama

* MonTaxa u NoBe3nBak-e NPEKH/IaUa, yTHUHHLA, PUKCHUX
npUKIbYyaKa

« [locTapsbarbe M NOBE3MBAILE CBETHILKH

VIIO3HABAE CA OCBETJLEHEM

« VNio3HaBate pasHiX H3BOPa CBETIOCTH (yAKapeHo BAAKHO,
(ayopecienTHa LEB, (Tyo KOMIAKT, JKHBHHE H XaloreHe
cHjanuua),

« Ilpencnojue cnpase

« Illemmparbe apmatypa

.
.

Knyunn nojmosu: crpyjia xona, TK nncranaumje, CC uctanauuje,
W3BOPH CBETIOCTH

PasBoane rab.e,
3AWTHTHH CHCTEMH,
y3emibema n
TpomoGpancka
HHCTAAUH]A

Knacudukyje Bpcte u 0CHOBHE J1€/10BE OpMaHa

Pazjiikyje CHCTeME 3aLTHTE H HHXOBE N0CEGHOCTH Ge3
yIKeHwa y MpopadyHe H epuKacHocT

Hasene pasnuke y n3soherby HHCTasIalHje Y 3aBHCHOCTH O
cHCTeMa 3alITHTe

M37105kH 3Hauaj NPUMEHE M HCMPABHOCTH cHETeMa

VIIO3HABAIE CA CKJIOTIOBUMA - OPMAHUMA

EJIEKTPUUHHUX UHCTAJIALIUIA

« Yii0ra, KOHCTPYKUH]a, 03HAYaBAILE Y IIEMH, KJlaca, HaMeHa,
MOHTaXa €/IeMEHATa H CKJIONOBA, NPOBEPA HCIIPABHOCTH W ATECTH.

« PaspostHu opmanu u Tabne

o Mephu opmann
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Hnentudukyje Bpcte, MaTepujasie M e/IeMEHTE 3alUTHTHOT M
TPOMOGPAHCKOT y3eM/bHBaua Kao M rpoMOGpaHCKe HHCTamaLHje
OBjachu y7Iory i efleMenTe y3emmbHBaia

M3Boau panioBe Ha 3aLITHTHOM y3eMJberby

VuecTByje y NOjeIMHAM PaZloBUMA H3rPajiibe rpoMoOpaHa
YUeCTByje y MepersHMa OTIIOpa y3eMbHBaUa, HENPEKHAHOCTH
HMHCTa/IalKja 1 poBepe epHKacHoCTH

JICKYTYje O PEe3y.ITaTHMa MEPEHha Ha Y3eMIbHBAUHMA H
rPOMOGPAHCKO] MHCTANIALH]H

BPLUM MOHTA)KY U [10BE3UBAIbE PA3BOAHMX A0 CTaHa Ge3
Gpojia (ca wim Ge3 AUITHTHHX CKIONKH), Y3 HAL3OP

HaBe/le 3Hauaj u3Bohere pacrnonene ontepehera no dazama
VuecTByje y HCITUTHBARHMA H KOHTPOJIHOM My LITARbY TOM
HAloOH OpMaHa - HHCTajalmje

o JIHCTPUOY THBHH OpMaHH.

« Vnpasssauku opmanm u Tabie

VIIO3HABAE CA CHCTEMUMA 3ALLTHUTE OJ{

EJIEKTPMYHOI YJIAPA u BACOKOI HAIIOHA JI0JIUPA

« VicToBpemeHa 3alTHTa O] IMPEKTHOT M MHAMPEKTHOT 10/IMpa.

o 3alTHTA 0N AMPEKTHOT 10AMpa.

« 3auTHTa O/l HHMPEKTHOT JIOINPA.

o 3awrnTa ayToMaTcKUM HeKIbyderbeM Hanajatba (TH cuctem, TT
cucrem, MT cucrem 1 3aurrira nomohy sawrrutHor ypehaja
Audepermjante cTpyje),

« 3awrruta ynotpeSom ypehaja knace Il un oarosapajyhom
wsonaunjom (MP2X).

« [71aBHO W IONYHCKO H3jeaHauaBaibe NoTeHLHjaa.

« Tlpocropuje ca Kajom H Tyiem - noceGHe TeXHHUKE Mepe 3alTHTe
OJ1 €/IeKTPHUHOT Y/1apa.

« VNo3HaBaIbe CBHX 3ALITHTHUX MEpA ca MOCEGHUM HAIIACKOM Ha
3aLUTHTHO y3eMIberse M 06pasiom Tpu cuctema sawrure: TT, TH,
WT.

« 3Hauaj - BKHOCT NPHMEHE

H3PAJTA BALITUTHOTI" Y3EMJBEHA U TPOMOBPAHCKE

WHCTAJIALIMJIE

o TexHMUKH NPONUCH 3a H3Boherbe y3eMibUBaua U rpoMoGpaHcke
MHCTaNaLmje.

« BpeTe 3alITHTHHX y3eMsberba i y3eMbHBAYA - 3AUITHTHO, PAHO,
TpOMOGPAHCKO, 3/IpYKEHO TPAKACTH, MPCTEHACTH, MPEIKACTH
LITANHK, TEMEbHH, MOjeIMHAYHH, 3aj¢/IHHUKH XOPH3OHTAIHH,
BEPTHKAIHH, KOCH, Y3eM/bHBAUH Y 3eMIbY, TEME/bHH y3eMIbHBAYH

o EneMeHTH y3emiberba: y3eMibHBaY, 3eM/bOBOJL, CAGHPHH 3eMIbOBOJ

« Bpcre Matepujasia  npeceiy 3a y3embuBaue (LEBH, Tpake, niove)
M TPOMOGPAHCKY HHCTAALH]Y.

o M36op 1 npopauyH yzemiberba npema euKacHOCTH W
exoHOMMuHOCTH - Crieunuuna oTrIopHOCT T1a. OTHOPHOCT
PaCnIpOCTHPaIsA y3eM/bHBAYA

« H3pana-monTaska jeaHor y3emibHBaua ca npunazaajyhom
MHCTAJIALM]OM 32 KOHKPETAH CJTyuaj 1o npopauyHy.

« TlojMOBH: rpoMa, Myibe, YAapHOT pacTojaba, HHBOA 3alITHTE

+ Cniosauita rpoMoGpaHcka HHCTaALMA: PHXBATHH CHCTEM,
CITYCHH NPOBOIHHLIM 3 Y3eMIbCHbE, MCPHOPACTABHH CTIOJCBH,
y3eMIbHBAY (TPAKACTH, LITAMHH, KOHTYPHH, MPEXKHH),
M3je/IHauaBatbe MOTeHLnjaa.

« ViyTpaumsa rpomoBpancka WHCTATALIM]a: M3jenHAYABathE
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NOTeHLMjaNa, OrpaHUUaBake NIPeHarona 3aTuTHkM ypehajuma.
o H3pana - monTaka rpoMoGpaHcKe HHCTaALKje.
« Meperbe 0TNIOpa y3eM/bHBaYa U HENPEKUAHOCTH TPOMOOPAHCKe
MHCTanaLmje.

MOHTAXA W IIOBE3UBAKE PA3BO/IHE TABJIE CTAHA —
CITPATA

o JenHOMOJIHE 1eMe, NPOIMHCH.

Ocurypauu, 3alTHTHE CKIIOMNKE, CUrHAITHE CHjalluLLe.

H36op ocurypaya 1 onpewe.

MoTaKa eleMeHaTa 1 NoBE3MBAIbE eleMeHaTa pema
JeAHONONHO] eMH.

Crpyjua kona u pacniopeljusarbe onrepehiersa no dasama,
cabHpHHLE 3a HYJly H Y3eMIbelbe.

Hcnuruare Ge3 HAMOHa W KOHTPOJHO MyLLITaHbe MO/ HAMOH.

.

.

Kbyunu n0jMOBH: OpMaHU. 3aLITHTA, Y3EMIbCHbE, PA3BOIHE Tabie

EnekTpuune Mamune 3a
jeanocmepny crpyjy ca
npuvenom

TIOBEIKE MOy TPOBO/IHHYKE KOMNOHEHTE NPEMa MPHI0KEHO)
wemMH jeAHO(pa3HOT IMO/IHOT yeMepaya

TOBEXKE MOy MPOBO/IHUUKE KOMTMIOHEHTE NPeMa MPHIOKCHO]
wemMH TPodazHOr IMOJHOT yemepaya

MCTIMTA UCTIPABHOCT MONYNPOBOIHUYKHX KOMNOHEHTH Y
YCMepauKoM Moysty

M3BPLIK HEONXOHA MEPErba HA YCMEPAuKOM MOy

1oBeske H3BOJE HAMOTAja MALLKMHE jeIHOCMEPHE CTPYje Y
MPUKIbYYHO] KYTH]H NpemMa 3aatoj noSyan

MPOBEPH MCMPABHOCT HAMOTAja MALIWHE jeTHOCMEPHE CTpyje
OTKJIOHH jeIHOCTABHHjH KBAp Ha MOTOPY jeIHOCMEpHE CTpyje
(3ameHa yeTKuIIa, ...)

MOBEKE OMPEMy 3a MyIITaKe Y Pajl MOTOPA jeIHOCMEPHE CTpYje
ca HEe3aBHCHOM/NApaIeIHOM/PE/IHOM M0GY/1I0M

M3BPLIM MyLUTake Y Pajl M 3ayCTaBbatbe jeIHOCMEPHOT MOTOpa
ca He3aBUCHOM/TIapasieIHOM/peIHOM o0y 10M

NpOMeHH CMep 0OPTaIa MOTOPa jEHOCMEpHE CTpYje ca
HE3aBMCHOM/NIapaeTHOM/PEIHOM MO0y A0M

OTK/Iatha KBAPOBE HA jeIHOCTAaBHHjUM ypehajuma u pyuHom
anaty (ycHcnBay, pyuna GyuminLa, y6oaHa TecTepa, TA o
YUECTANOCTH Y JIOKAHOj CPE/IMHH)

BOJIH MOTPEGHY PAIIMOHHYKY HITH CEPBHCHY JIOKYMEHTAUH]y

* jennodasnu yemepau

o Tpodazmu yemepay

jeHocmepHe MaimHe-BpeTe HavoTaja 1 HaumH MOGyhuBatba

o NyWITawe y paj v 3ayCTaBbatbe JEIIHOCMEPHOT MOTOpA ca
HE3aBHCHOM/MapasiesIHOM NOGY/IOM H POTOPCKHM YTylTayem

* MyWITame y paji M 3ayCTaB/batbe jeIHOCMEPHOT MOTOPA ca PeHOM
noGyaom

* 1poMeHa cmMepa oGpTatba MOTOpa jeAHOCMEpHE CTpYje ca
He3aBHCHOM/NapaieTHOM/PeIHOM oGy a0M

o YHHBEP3QTHH MOTOP

« JeaHocTaBuju ypehajk U pyuHH anaT ca MOTOPOM jeAHOCMEpHE
CTPYje HAW YHHBEP3ATHUM MOTOPOM (YCHCHBAY, pytHa GylIHANILA,
y6oaua Tectepa....)

Kubyunu nojmMoBH: ycMepauu, MOTOp jec
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Mamune nan3Mennyne
cTpyje ca npHMeHoM

HaMOTa HaMOTaj Ha Kajiyn jeaHodasHor cTpyGHor
Tpancopmatopa Mamse cHare 10 [kVA

hopmupa (C10%kKH) MArHETHO KOJIO M MOCTABH HAMOTaje
Jennodastor ctpyGHor Tpacopmaropa marbe cHare 10 1kVA
TNIPOBEPH MCIPABHOCT HAMOTAja jeIHO(pa3HOT U TpohasHor
Tpancopmaropa

NOBEsKE M3BOJIC HAMOTaja MIPHMapa M ceKyH/1apa TpoasHor
‘TpancopmMaTopa npema 3a1atoj cnpesu

pacTaBn TPO(a3sHH ACHHXPOHM MOTOP Ha OCHOBHE
KOHCTPYKLIMOHE /1e/I0BE

CaCTABM aCHHXPOHH MOTOP O/l OCHOBHHX KOHCTPYKUHOHHX
Jnienosa

3aMEHH JIeKajeBe Ha BPATHI aCHHXPOHOT MOTOpa

OJIpe/IH NapamMeTpe aCHHXPOHOT MOTOPA Ha OCHOBY HATIHCHE
TJIOUHLE H KATATIOWKHX M0/1aTaKka

MPOBEPH MCMPABHOCT HAMOTAja HA ACHHXPOHOM MOTOPY
NOBEXKE CJICKTPUUHY ONPeMy 3a MIITAkbe Y Pajl H 3ayCTaBIbaHe
Tpo(azHOr ACHHXPOHOT MOTOPA (IMPEKTaH CTAPT, CTApT 3BE3/1a-
TPOyrao, cTapt nomohy OTIOPHOCTH WM MPHTYILIHKLE 0]aTe Y
KO0 cTaropa, crapt nomohy ayrorpatcdopmaropa)

NYCTH Y pajl ¥ 3ayCTaBH aCHHXPOHH MOTOP

NOBeske eJIEKTPUUHY ONPEMy 3a IIPOMEHy cMepa 00pTara
Tpo(a3HOr aCHHXPOHOI MOTOPA MPEMa NMPHIIOKEHO] LIeMH
HPOMEHH CMeEp 0GpTaIba ACHHXPOHOT MOTOPA

MCTIHMTA MCTIPABHOCT HaMOTaja riaske 1 nomohue dase
jenHogasHor acHHXPOHOT MOTOpa

TIOCTaBH KapaTKOCTIOjHE IIOUHIIC Y PHK/bYHHO] KyTHjH
jenHo(pasHOr aCHHXPOHOT MOTOPA 3a IECHI/TIEBH cMep 00pTarba
HCTIMTa MCTIPABHOCT PA/IHOT H CTAPTHOT KOH/IEH3aTOpa.
jenHogasHor acHHXpOHOT MOTOpa

MOBEKE eIEKTPUHY ONpeMy 3a MyLuTatbe Y paj jeaHodasHor
ACHMXPOHOI MOTOPA €A PA/IHKUM H CTAPTHHM KOH/IEH3aTOPOM
3aMEHM HEMCTIPABAH ACUHXPOHH MOTOP y KyhHMM anapaTuma
(Maumna 3a sew, TA neh...)

BOZM IOTPEGHY PaHOHHUKY HIIH CEPBHCHY JIOKYMEHTALH]Y

* KOHCTPYKLHOHH JIe/IoBH jeanodasHor TpaHcdopmatopa

* KOHCTPYKLHOHH Je/I0BH TpoasHor Tpanchopmaropa

* KOCHCTPYKLHOHH €IeMEHTH TPO(ha3HOT aCHHXPOHOT MOTOpa

* HATMHCHA MIIOYHLA ACHHXPOHOT MOTOpA

* TYIITawe Y paji i 3yCTaBbarbe KIH3HOKOMYTHOT aCHHXPOHOT
MOTOpa POTOPCKHUM yryIITauem

* TyIWITamwe y pal ACHHXPOHHX MOTOPA ca KABE3HUM POTOPOM
(IMpeKTaH CTapT, CTapT 3Be3/1a-Tpoyrao, crapt nomohy
OTMOPHOCTH MM MPHIYLIHKLE I0ATE Y KOJIO CTATOPA, CTapT
nomohy ayrotpancopmaropa)

o nywrame y pag TpodhasHUr aCHHXPOHHX MOTOPA Ca KaBE3HUM
potopom nomohy codr craprepa(HaumH HOBE3HBAIbA, OCHOBHA
wema OKHYeIba, HAUMH T0/Ie1laBatha napavMeTapa NokpeTaiba 1
3ayCTaBJbatba)

© KOHCTPYKTHBHH J€JIOBH, IPHHLMI PaZia i KAPAKTEPHCTHKE
JjenHodasHor acHHXPOHOT MOTOpa

o mylTamwe y paj jerHodazHor aCHHXPOHOT MOTOpa

Kyhun anapati 1 ypehaju ca acHHXpOHIM MOTOpHMA

Kubyunu nojmoBu: TpaHcdopmMaTop, aCHHXPOHH MOTOP

B:10K mpakTHuNA HAcTABA

Vnosnaje ce ca 3a1aTkoM Ha TepeHy (IpUMnpemarba anata,
Matepujana u onpeme, obe3GehuBarba MecTa pajia, yKiamate
oTnajaHor Matepujana 1 unihersa Mecta pasia)
VuecTByje y pasMerHBaiby HHpopMaLHja ca Kosierava,
HazpeheHUMa 1 KOPHCHHLIMA

YUECTBYje Y Mpey3HMalby M eBUICHTHPAkY YTPOLICHOT

Canpsxaju moayna
1. Marepujasi, 10KyMeHTalHja 1 NPOMKCH 3a H3BOherbe
MHCTananmja
2. Mspajna Heranauuja y cTaMGeHUM jeIHHULAMA H MaHHM
objekTrma
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MaTepHjaia U OnpeMe PealH30BaHHX N0CI0BA

o uaeHTH(HKYje OCHOBHH y3POK KBapa Ha MaLIMHAMA 32
jenHocMepHy U HaH3MEHHUHY CTPYjy

* OTKJIOHH OCHOBHH Y3POK KBapa Ha MallIMHaMa 3a jeIHOCMEPHY W
HAM3VCHHUHY CTPY]y

3. Pasoane Tabuie, 3aLUTHTHH CHCTEMH, y3eMJbetba U
rpomoGpaHCcKa HHCTaaLHje

4. Enektpuune MalmHe 3a jelHOCMEpHY CTpYjy ca
npUMeHoM

5. Hau3veHHuHe MaliMHe ca npHMEHOM

YTO3HaBaME Ca 3a/IaTKOM Ha TepeHy, NpHNpemMarhe ajara,
TpHNpeMatbe U Npey3Hvalbe ajlaTa, MaTepujaia 1 onpeme,
obesbehuBarbe MecTa pana

Pajl Ha eIEKTPUUHMM MHCTaTaLMjaMa, obesekaBatbe MecTa u
yuspuhupare pa3BoAHUX U NPUKIbYUHHX Ky THja

NOCTaBJbatbe NPOBOHHMKA M KaGJIOBA HCTIOZ MANITEPa, Y LIEBHMA
oGaBelITaBakbE 3aHHTEPECOBAHHX CTPAHA O MOYETKY M BPCTH
PazioBa, HCKIbYUHBAIbE HANOHA

YKJIakbatbe OTMaHOr MaTepHjana u uninhieibe MecTa paja
W3pajia NpHKbyuaka ofjeKara Ha eeKTPOAUCTPUOYTHBHY MPEKy
NPOBEPa HCPABHOCTH, TONPABKA W MIOKPETAHHE MALUMHA 3
jenHocMepHy M HaU3MEHUUHY CTPYjy

CBIJICHTHPAIbE YTPOILICHOT MATEPHIaa i ONpEME PeaTH30BaHNX
110CI0BA, 3a/1aTaKa, HaOra
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Pazpen: TPERU

HA3HMB MOAYJIA

ucxom
IMo 3aBpuieTky MOjyJ1a yueHnk he GuTH y cramy aa:

TPEINOPYYEHU CAJIPHKAJ / KJbYYHU IOJMOBH
CAIPKAJA

Ocget/beme

W3Benie MOHTaKHE PAJIOBE HA MHCTANIALMH H TIOBE3HBAILE Y
Pa3BOJIHUM KyTHjama 1

TloBexke MHCTaNAlM]y Ha ypehaje cTeneHHIHOT OcBeT bera
Knacudmkyje pasie H3Bope CBETIOCTH U CBETHIbKH HMeHYjyhm
HUXOBE OCHOBHE CICLMPUIHOCTH

W3Bo/M 1ieMHparbe apMaTypa 3a pashe H3Bope cBeTuocTH Bosehu
pauyHa 0 yNapeHOCTH MpeICNojHUX CrIpaBa, pajBepa U H3BOpa
cBeTIoCTH

TpumenH 3awTHTY 011 CTPOGOCKONCKOT ehekTa

MoHTHpa 1 NoBEsKe CBETHIBKY Ha MHCTAJIALM]Y

TTpouetbyje MCIIPABHOCT M BPLUH 3aMeHy €/leMeHaTa CBETHILKH
M3Bpium H360p CBETHILKE MPEMa yCIIOBHMA CPEIHHE.

MowuTHpa cBeTHIbKe

JluckyTyje 0 CyGjeKTHBHHM JI0KHBIbajy NapamMeTapa OCBETIbCH:a
naeHTHdUKYyje enemenTe npubopa M MaTepujana 3a U3paty jaHor
OCBETIbEH:A

30K Hauwk pacriopeluBarsa dasa o cryGoBHMa W yHyTap
cry6a

YHECTBYj€ Y 3eMJbaHO — MOHTAXKHHM PAZOBHMa (HCKOM
KaBJIOBCKOr poBa, Mojiaraibe Kabila, M3paja TemMesba i MOHTaXka
crybosa)

IMocTaesba cBETHIbKE H MOBE3Yje HA MPUKIbYUHY TIOHY
I1lemupa n104y OpMaHa jaBHOT OCBET/berba

[No3uaje mpoueaype ofpkaBarba jaBHOT OCBET/bCH:A

To3Haje CHeMpHUHOCTH HAMEHE H KAPAKTEPHCTHKE H3BOPA
CBETIIOCTH M CBETHIBKH 32 HEKOJIMKO CJTyuajeBa H3Bohera
PEKJIAMHOT HIIH IGKOPATHBHOT OCBET/beH:a

Wi3Besie eneKTpHUapeKe pajloBe 3a jeIHOCTABHO H yuecTBYje y
CBHM PajloBHMA W3paJie CPEIber 1 CIIOKEHOr PeKIaMHOr i
JIEKOPATHBHOT OCBET/bEIba

CTEINEHUIIHO OCBETJLEE

« CTpyjHa KoMia OCBET/beNba Ca HMTYICTHIM GHCTAGHAHIM perieom

« BpcTe cTeneHuuBmX ayTomata (TajMepa) H Leme NoBe3HBarba
(jeaHonosnHe 1 pa3BHjeHe Leme).

o M3pana cTeneHHIIHOT OCBET/bEH:A Ca CTENEHUILIHUM ayTOMaTOM,
TPOKHUHO U HETBOPOIKHUHO.

EJIEKTPUYHO OCBETJBEILE

« OCHOBHH N0JMOBH: CBET/IOCHA jauMHA, CBETIOCHH (IyKe,
KOJIHYHHA CBETJIOCTH, OCBET/baj, Gibecak

« BpcTe CBET/IOCHHX H3BOPA: CHJAJIHLIE CA METATHUM BIIAKHOM,
(ryopecueHTHE CHjaiiLie, HEOHCKE LIEBH, NoceGHe BPCTE CHjasuLa,
CBETHIBKE H FbHXOBE CBETJIOCHO MEXaHHUKE KapaKTePHCTHKE.

o Cujanuue uenymweHe MeTaHUM napama (kKMBHHE CHjaTuLe
BHMCOKOT NPUTHCKA, HATPHjyMOBE, METAI-XaJIOreHH/IHE, CHjalTHLIe).

o Caerehe uesu: npunumn pajia u npumena. Komnakrtuu ¢payo
w3Bopu. Pa3Boj kommakTHIX d1yo w3sopa. Tpeneperhe cBeTAOCTH 1
crposockonckH edekar. HHtyKIMOHN H3BOPH CBETOCTH.

« JIEJT cujanmue u naneam

o Creumjasite BpcTe cHjanuua

© CTaHAapAHHM OG/MUM H BEIMUYMHE NOIHOK]A.

* 3AUITHTA CBETHIbKH O/l IPOJIOPA NMpALIMHE H Bare H GU3MUKHX
ouwrrehersa

o CBeTnsbKa 3a KaHUEAAPU]E, HHYCTPH]Y H OCBET/bEHsE MyTeBa

o CBETHILKE 32 OCBET/bEILE BETHKHX JABHUX NOBPUIHA, CTIOPTCKUX
TepeHa, CTIOJBHO ICKOPATHBHO OCBET/bEH:E

o ITlpopauyH OCBET/bEHOCTH Y 3aTBOPEHOM MPOCTOpPY: cobe,
PaIMOHHLIE, YUHOHHLLE.

o YCII0BH 33 NPaBUIIHO 100p0 OcBeTberbe (MOTPeGHA BpeHOCT
OCBET/bEHOCTH, PABHOMEPHOCT OCBETIherba, 50ja CBETIIOCTH,
penpoayKiwmja Goje, eIMMUHALI]A GbELITAIbA, CEHKE).

« Lllevmparse apvaTypa, noBe3HBarbe, MylITaMbe Y pazi pasHHX BpCTa
CHjauLa — CBETHIBKH

o JemHOCTaBHM MpOpauyH yHYTPAILIbEr OCBETIbeba. (MeToaa
crenena uekopuinhersa, BaTHa MeTOaa)

HHCTAJIALIMJE OTBOPEHOI IIPOCTOPA - JABHO

OCBETJBEE

+ YnosHaBatbe esieMeHara, npubopa W Matepujaa 3a uspauy JP -
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CTYGOBH, NPHKIbYYHE [10Y€, TEMEJbH, H3BOPH CBETJIOCTH,
CBETHIbKE

o Ilponucu, pacniopen dasa, npubop u Haumun u3sohema

« Mckon kaGIOBCKOr poBa ca nosiaraem Kabia W H3pazioM Temesba 1
cTyGoBa 3a jaBHy paceety

» Mspana uHcranaumje cTy6a - pacroziena cHara.

o TlocTasbarbe cTyGOBa H CBETH/BKH Ca MOBE3HBALEM HHCTANIALIM]E
cryGa Ha HanojHH KabJl 1 CBETHIbKY - pacriope dasa

o lllemupatbe opMana 3a jaBHy pacBeTy - BPCTE KOMAH/IM HCKIbyUeka
M yKIbyuera pacsete.

« KoHTposta u nywrTarse noj Hano.

« Onpikasawe jaBHe pacsere

PEKJIAMHO W IEKOPATUBHO OCBETJBEILE

o PersiaMHO ocBeTIberbe: BpCTe, CrielpHUHOCTH, IPONKCH, HAUYHH
u3Bohera 1 n3bop onpeme

o JleKOpaTMBHO OCBET/bEHE YHYTPALULET MPOCTOPA — Pa3HH U3BOPH
CBETJIOCTH, CBETHIbKH U OBjekaTa

o JIeKOPATHBHO OCBET/heHE CMIOMHUX NPOCTOPA M 0BjeKaTa - pasHu
M3BOPH CBETIIOCTH, LIMPHHE CHOMA, CBETHIBKH M 00jekaTa

« M3Gop onpeme

o Cucremu ynpasibarba

Kibyunu nojMoBH: 0CBeT/berbe, H3BOPH CBETIOCTH, MPOIKCH, jaBHA
pacera

Eaexrpuune
HHCTANANHjE Y
objexcrima

HABOJIM Haj3HAuajHHje PasiuKe H cNeUHHUUHOCTH HHCTATALM]a Y
nojeMHUM BpcTama objekata

uneHTHhUKYje U KIacHpUKyje NojeIuHauHe eeMeHTe pasHIX
TUIIOBA HHCTANALIMjA

Hspaljyje THIIOBE CIEKTPHUHMX MHCTATALIH] Y PASAHIMTHM
THIMOBHMA 0GjeKaTa (,,CTaHaapaHe™ y UL, Ha 3UJ1, MOHTHpA
eleMeHTe KaHaHOT GOJIHUYKOT pa3Bo/ia, POBIAYH H NOBE3Yje
MHCTaJIAUMOHE BOIOBE Ha onpemy, W3pabyje npuBpeveHeHe
MHCTaNaLMje)

YUECTBYje y NPHIIPEMHHM PaZIoBHMA IPHIUbYYErba 1 Ny IIITaIba
Paji, 3aBMCHO O] CJIOYKEHOCTH HHCTANALHje

O/IpyKaBa eJIEKTPUUHE HHCTANALM]A Y MAtbHM 00jeKTHMA Pa3HUX
THIIOBA H YUECTBYje Y HCTHM IOCIIOBHMA Ha OGJCKTHMA CBIX
BE/MUMHA

W3BO1M M of1prkaBa eIEKTPHHHE HHCTalaLje Y MHAYCTPHH
(OcBeTubekbe, YTHUHHILE, HaTlajabe MOTOPA H je/IHOCTABHUUX
ynpassbawa — KK, T'MP, TTHK, caGupHHYKH pa3Bo/l... — nonake

EJIEKTPUYHE MHCTAJIALIUIE ¥ OBJEKTUMA

o Ilperien u u3paja MHCTaNALM]a O KAPAKTEPHCTHUHUM OGjeKTHMA

o Enextpuune MHCTaNalMje UCTIOZ MaITEpa U Ha 3UY - NPUGOp 1
npenopyke

o H3pana uncTanatmje 3a caTose, 03BYuCHE, CHTHATU3ALIA]Y
(HaMOHH, MMMNE/IAHCA, LIeMe, MOHTAXKA H MYIITakbe y paj)

« EnekTpuuHe uHCTaNaumje y CTaMGeHnm oGjeKTHMa

o Enekrpuune uHcTanauuje y jaBium oGjekruma (wkose, GosHuLe,
MOCJIOBHE 3rpajie, TProBUHCKH LeHTPH, GHOCKONHN)

« EfleKTpHuHe HCTATalMje Y BIAKHUM W IPOCTOPHjaMa ca
MoceOHNM yCI0BUMa

o Tloanu KaHaIHK Pa3BO/L M NAPANETHH Pa3BO]

 BosHMuKH pasBozt - NpHGOP U pernopyKe.

« V3Boljerbe npuBpeMeHe HHCTANALH]e

EJIEKTPUYHE MHCTAJIALIMIE Y UHIYCTPUIU

« Hncranaumje Hanajara MoTopa

« Mucranaumje ynpassbara





image73.png
KablioBe, MOHTHPA €JIEKTPOONpeMy)

yrpalyje cabupuuiy,

noiake W NOBE3yje NPOBOHMKE H3je/iHAaUeHba NOTEHIMjaNa

V3 Haazop yuecTByje y THMY 3a pasoBe Ha H3Bohery 1
OJIpyKaBatby CIIOKCHH]HX HHCTANAIH]A YTPAB/baha K MEPeHa y
HHIyCTPHjH

Wnentndukyje BpeTe MHCTaNAlMja y CKIOHHIITHMA H BHXOBE
eniemenTe

H3Boam pajioBe HA MOHTAKH W MOBE3WBAILY HHCTANALIMjE U
ONpeMe Ha FeHepATOPCKO] H MPEKHO] MHCTAIALI]H, MHCTANIALM]H
JKMUHE KOMYHHKALHje, CHIYPHOCHOT OCBETIbeHba

TMose3yje pa3BoaHe OpMaHe CKIOHHLITA HA HHCTATALH]Y
Oppskaa CTaUHOHAPHH AKyMY.I1aTOp

Hpentndukyje cneunduunoct crioprekor oGjekra 1 npunasajyhe
MHCTanaLuje

M3Bonw 1 0/1pKaBa eIEKTPUIHE HHCTATIALM]E Y CTIOPTCKHM
objexTrMa (OCBET/bCH:E, YTHUHHLIC, HATIAjaHbe MOTOPA,
BEHTHJIALIW}A M HHXOBH Pa3BOIHH OPMaHH)

V3 Haa30p yuecTByje y THMY 3a pajioBe Ha u3Bohery 1
OJIpyKaBatby CIOKEHH]HX HHCTANALM]A MyMITH, cemadopa,
YNIpaBIbatba i MEpera y CIOPTCKHM 0GjeKTHMa

Pazninkyje OCHOBHE OJ1 arperaTckux M CUrypHOCHHX MHCTasaluja
M uaeHTH(DHKYje IHXOBE eleMeHTe

Wspaljyje u onprkasa nHCTaNaLM]y M CBETHIBKE 3a arperare u
novohe W3BOpe eneKTputHE eHeprije

VuecTByje y MOHTaKH U CEPBHCHPAlbY TH3E/I-EIeKTPHUHOT
arperara M ynpaBJbaukHX CKJIONOBA PE3CPBHOT Hanajarba
M3pajy MHCTaNalH]y CHHTYPHOCHOT OCBET/bCH:A

TIPOBEPH MCIIPABHOCT CHIYPHOCHE HHCTaNalnje

Tpenosna EX cpese, ypehaje HenocpeHo 1 30He OnacHocTH
npema npojekty oGjexra

Oapeu CBOjy HA/UIGKHOCT 3a Pajl U IIOCTYIH MPEMA 10j
H3Boau pazose u3rpajibe MHCTaNaUMja y npocTopuma
YFPOKEHHM OJ1 eKCTIIIO3HBHHX CMELIA H3 CBOT IE/IOKpYra

Hucranaumje y kab10BCKOj KaHaM3aLMjH

HicTanauuje y BasyXy, ropieMoTOpHH pasBojt, epdopupati
Hocauy KaboBa, cCabUPHUYKH Pa3BOa

Pa3Boz 3a ocBeTIberbE M AM3ANHLE

EnekTpHuHe HHCTANaLMje 3a MIOYE M MyJITOBE Y KOMAHIHO] Caslk
ca HH(OPMALHOHHM PatyHAPCKHM MalIHHaMa, CHTHATHMA,
anapaTHMa 3a IJbMHCKO MEPEH:E, TOKA3HAM H perucTpyjyhum
MHCTPYMEHTHMA

3axTeBH MEXaHHUYKO XEMHJCKH arpecHBHe Cpe/iiHe

EJIEKTPUYHE UHCTAJIALIMIE CKJIOHHILITA

.

Vnosuasarse, nponvcH, noTpedHa onpema, Haumn ussohersa
H3Boljerse renepatopeke W MpexkHe HHCTaTaLmje

TMonaratbe 1 NOBE3HBAIE NPOBOIHHMKA: €HEPrETCKH, HHTEP(OHCKH,
TenepoHCKH

MonTaska npekuaaya CBeTUIbKH, HHTep(hOHa, reHepaTopa,
Pa3sBOAHMX OpMaHa

[oBe3mBame pa3BOAHMX OPMaHA CKJIOHUIITA HA HHCTANALM]Y
[poBepa (yHKIMOHATHOCTH Pa3BO/IHUX OpMaHa

Onp:xaBare akymysiatopa

EJIEKTPUYHE UHCTAJIALMIE Y CTIOPTCKHWM OBJEKTUMA

Onuce, nponuck, cnelHdpuaHoCTH

H360p onpeme 3a HCTaNaLMje Y CIOPTCKUM 00jeKTHMa -
cBeTHIbKe, CTYOOBH, cemaopy, HauuH u3Boherba
HicTanauuje y 3aTBOPEHHM CTIOPTCKHM 0B]eKTHMA - MOHTAKA
CBETHJbKH, Pa3BOIHMX OPMAHA M KOMAHHHX OpMaHa (pacsera,
BEHTHJIALM]A, MITHA [I0CTPOjerba)

H3Boljerbe MHCTAALM]A HA CTIOPTCKMM OGjeKTHMA - MOHTasKa
CTY6OBA M CBETHIBKH, NIOBE3HBAHE PA3BOIHHX OPMaHa H
KOMaHIHHX OpMaHa

ATPET'ATCKE U CUT'YPHOCHE HCTAJIALIMIE

CrcTemu 3a pe3epBHO Harajarbe.

TTomohHH U3BOPH €/leKTPHUHE eHeprHje (AM3eN-eIeKTPHUHH
arperatw, akyGarephje).

Jlu3e1 reHepaTopH - yJiora, BpCTe, NoTpeGHa elleKTpoMHCTaaLHja
OjBajatbe CTPYjHHX KPYroBa y rJlaBHOM Pa3BOIHOM OPMaHy W
JIPYTMM Pa3BOJHHM OPMaHMMA 3a HHCTANaLMjy arperara
Tlywrratbe y paji v oApikaBakbe arperata u HHCTaNALHja.
CHrypHOCHO OCBETIbetbe, IPOTHBIIAHYHA PACBETA. — H3BOPH
CBETJIOCTH, H3BOPH CHEPIHjC H HAUHHH YNIPAB/baHba

ITpoBepa HCMPABHOCTH CHIYPHOCHE HHCTaNALlK]e
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VYI'POXXEHUM OJ1 EKCITJIO3UBHHUX CMELLIA

« Tlojam excro3uBHMX cMelra. PasBpeTaBarhe 3aNabuBX cMellia,
racosa  napa.

o MecTa yrposkeHa Ol eKCIUIO3HBHHX CMellra. 30He ONacHOCTH.

« EKcruiosuBHa 3aluTHTa eekTpuuHiX ypehaja. O3nauasarbe
€KCTIIO3MBHO 3aIITUTHHX ypehaja.

« TIponucH 1 OBJIaLIITEHA 32 PA/L HA MHCTAJIALM]H H ONIPEMH

Kby uiH 110jMOBY: €/1eK MHCTAAUM]A, CBETUIbKE, MpeKIan

Cucremu 3amrnre,
kyhHH mpUKIbYUaK,
MepHe rpyne u
Pa3BOHH OPMAHHK

Paznnkyje cucteme 3aiuTiTe M HHXOBE MOCEGHOCTH M CIPOBOIM
POpatyH NOTPEGHOT OTIOPA y3eMberba

W3Bozu pasioBe Ha MHCTAIALM]H

Vrpaljyje notpeGhe enemente 1 ypehaje 3a norpeGe 3auwrute o
JIOIMPHOT HaroHa (MOCTOBH, CKIIOTIKE, H3jeaHauaBarbe
NOTeHUHjasIa, TPaHCHOPMATOPH ...)

Tlo3naje nponuce 3a NpoBepy HCHPABHOCTH ICKTPHUHHX
MHCTaNalMja npema CBojoj Ha/UIeXKHOCTH

V3 Haa30p yuecTByje y THMY 3a MEPEHe OTNOpa y3eMibeHa i
0TIOpa MeTIbe KBapa M Pyra Mepersa Y OKBHPY NEePHOHYHOT
TPOBEPABAIbE CHCTEMA 3ALITHTE OJ1 10/MPHOT HANloHa
Knacudukyje Bpere kyhHuX npukbydaka u BehuHy enieMenara u
onpeme 3a BHXOBY H3rpaliby

APTHKYJIMLLIE H CTIPOBO/IM 3aXTeBE Ha/UIeKHe AMCTPHOYLMje Y Besn
usrpamme KIT

M3BOJIM €NIEKTPOMOHTAKEPCKE PAIOBE HA H3rPA/lbH YCI0BA 32
KIT 1 1HXOBOM O/IpkaBalby (3aMeHa OCHTYpaua NpHiUbyuaka Ha
MCTPUGYTHBHY MPEXKY M CI1.)

Kopucru 3amrtntHa cpesictea 3a paj Ha KI1

Ognpesn BpCTy M 0GMM 110C/I0BA 33 CBOJY HAUIEKHOCT - HMEHYje
HaJUICKHO JIHLE — YCTaHOBY 3a Paji Ha OpMaHy

WsBou pajiose obelnerxabarba, MOHTAXE H OBE3MBAA ONpEME Y
Pa3BOJIHKM OPMaHMMA Ca IMPEKTHAM MePeIbeM, a y3 Ha/30p M ca
TOJIyMHAMPEKTHUM MEPEHbeM —I0BE3HBatbe HA NHCTANIALH]Y
VuecTsyje y Beh#im patoBa HCTIHTHBAILA H KOHTPOHOT MyIITAMbA
OpMaHa 1oz Hanon

OTKJIatha Mathe KBAPOBE y PA3BOAHHM OpMaHHMa ca Gpojuiima
MoHTHpa onpeMy y pa3He THNIOBE Pa3BOJIHKX OPMaHa H NOBeE3yje
npema LemH Ge3 eeMeHaTa ayToMaTCKOr yNpas/bara

Tose3syje ypehaje 1 norpowaye Ha WHCTaNALH]Y

VuecTyje y IpoBepH CBHX CTPYjHHX KOJIa W IPYTHX JIeZoBa

CUCTEMH U MEPE 3ALUITUTE OJ BHCOKOT I0JIMPHOT"

HAITIOHA

« JlejcTBO CTpYyje Ha YOBeKa, HMIIE/IaHCa YoBeKa

« 3a CBE BPCTE 3AIUTHTA — OCHOBHH TI0jMOBH, 03HAYABAKSE, NIOTPEOHH

€/IeMEHTH 3a OCTBApHBaIbe, IPOBEPA eUKACHOCTH, NIPOTHCH H

arectH.

3awITHTa O/ IMPEKTHOT HAMoHa. 3alTHTA O/l MHAMPEKTHOT HANOHa.

HcToBpemeHa 3aliTHTa 071 IMPEKTHOT M HHAMPEKTHOT 10IMpa

3auITHTa 01 IMPEKTHOT 10/IHpa

3aiuTHTa O/t HH/IMPEKTHOT 10/IMPa

« 3awWTHTa O/l HHANPEKTHOT 10/IMPa /1E/I0BA MO/ HATIOHOM
ayTOMATCKHM HCKIbYUHBAHeM HaNajarba y pasHHM CHCTEMHMA
y3emsberba: TH cuctemu, TT cucremu, UT cucremun

© 3auITHTA ayTOMATCKHM HCKIbYUHBAILEM HAMAjarba PasHAM
ypehajuma koju senyjy Ha audepenumjanty crpyjy (3aTHTHA
crpyjua cisionka FI). [Tpumena , nosesusamwe FID-ckonke.

« TlpuMeHa 3aUITHTHE HAOHCKE CKIIOMKE

« 3awTHT H3jeHAYABAEM FATBAHCKOT MIOTCHIH]ANA, TAABHO H
JIONIATHO — JIOTYHCKO M3je/IHAYaBakbe NOTEHIM]aNa, euKacHOCT
HIT.

« 3awrruta ynorpeGom ypehaja knace 11 unu oarosapajyhom
M300aUKJOM., 3ALITHTA TI0CTAB/bAHEM Y H30JI0BaHE IPOCTOPHjE.
3aWITHTa eIEKTPHUHUM O/1BajatbeM.

« 3awHTa ynoTpeGoM CUIypHOCHOT MaJIor paHor Haroa (SELV). -
3aUITHTA eAEKTPHYHIM OTIBajarbeM.

« Ilponcu 3a mpoBepy MCMIPABHOCTH €IEKTPHUHUX MHCTaNALH]a.

o 3Hauaj 1 BAXHOCT Meperba OTNIOPA y3eMIbela H OTIOPa MeTbe
KBapa.

« TlepHOANYHO MPOBEPABAILE CHCTEMA 3ALITHTE O/l BHCOKOT
JIOIMPHOT HANoHa

OBE3BEBMBAE YCJIOBA 3A KY'RHHU IPUKJBYYAK
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« MoHTHpa pa3sBoiH OpMat H NIOBE3yje Ha HHCTATAIM]Y

o Vuectsyje y BehunH pajoBa HCTHTHBAA H KOHTPOIHOT MyLITAHa
MO/l HATIOH OpMaHa - MHCTanauuje

« Hawmena, Bpere, nponucu, u36op u norpeban npuGop 3a
monodasuu 1 Tpodpazuu KI1, ucnurusaise U NpUK/byUHBarbe. .

HAJIBEMHHU KY'RHU ITPUKJbYYAK

« M3pana kyhxor npuksbyuka [1-npoBoaHHLMMA; MOHTaXKA
H3071aTOPa, KOH3071a, HOCAYA, MEXAHHUKE H CTPYjHE Bese.

« M3pana KI1 cavionocusum kabiom (II1100/O).

o Hspana KIT camonocusum kabioBckum cHonom (CKC).

o 3awTHTHA CPE/ICTBA H JIMYHA 3aLUTHTHA ONpemMa.

TIOJIBEMHH (KABJIOBCKH) KYRHH IMTPUKJbYYAK

« Bpere, nponucu, notpean npusop.

* Hspana noasemuor kyhHor npuksbyuka ca Ba3lyuHor Boja ca
n3pazom kaboscke riase 3a 1KV.

« Hspana noxsemuor KIT ca Montaskom 3apiunor KITK.

o Hspana noxsemuor KIT cucrem ynas-usnas - KITK u KPO

P/\HOBI/I HA OPMAHUMA CA MEPHUM I'PYTIAMA

o Ilponucy u MPaBHIHKMILM 3a 0GPaUYHCKO MEPHO MECTO.

o Opmapy npema 3aXTeBUMa HAUIEKHE AUCTPUBYLIMjE 32 jeHO Hiu
BHIIIC MEPHHX MECTA - THPEKTHO Meperhe.

o Illeme, MOHTaKHH LpTeskH. MOHTaka — yrpaiia Gpojia
(jeaHoTapu(pHO 1 ABOTAPH(HO) W APYTUX eeMeHaTa y riaBHu
Pa3sBO/IHHM OPMaH.

* MoHTaka eieMeHaTa H NoBe3HBakbe KOMILIET MePHHUX rpyna
(6pojuno jenHodasno u Tpodasko jesHoTapudHo U ABOTAPHBHO M
JIPYTH €IEMEHTH — 3a IMPEKTHO M MOJIYMHAUPEKTHO MEPEH-e)

« Koutponno myurrame noa nanon PO ca Gpojusiuma — Mepaux
rpyna

PA3BOJIHW OPMAHH, INTOBE3UBAE CA UHCTAJIALIMIOM U

IYUWTABE Y PAJT

o Pa3postin opmanu (r1aBHU M IOMORKH 3a Yrpajiiby Ha 3H]1, Y 3HI1 H
cnoboaHo crojehin) ca onpemom 3a yrpaawy. Uspana n
TI0CTaBJbaHe PA3BOJIHKX OPMAHA - TEXHHUKH MPOMHCH

« MoHTaa eleMeHaTa 1 OBE3HBaIbe Y PA3BOAHHM OPMaHHMA

« TlocTabame 1 NOBe3MBabE IPyNa 3 3aj€ MUKy NOTPOMIH Y

Pa3BOAHMM OPMaHHMa 3rpaja

KOHTPOIHO MyLUITANE PA3BOAHKX OPMAHA 101 HATIOH.

TosesuBaibe ypehaja 1 NoTpolIaya Ha e/ICKTPUIHE HHCTANALH]E

TpoBepa CBUX CTPYjHHX KOJIa M APYTHX JIE/OBa HHCTalalMja

MonTaska pa3BOJHOr OpPMaHa M MOBE3UBAILE HA HHCTANALM]Y

o (DyHKIMOHAIHA MPOBEPa HHCTANALM]E W MyIITAHbe Y Pajl.

TIponncu, Mepee,
HCTHTHBAME

o OKBHPHO O/Ipe/iH aKTe W npoHalje U3BOpe W 3HauajHe oapende
TEXHHYKHX HOPMATHBA 32 eIEKTPHYHE HHCTANIalHje

TTPABHJIHULIU, CTAHJIAPJIH U TTIPOTTUCH 3A EJIEKTPUYHE
HHCTAJIALIMIE
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HCNpPaBHOCTH H
OTKJIAILAIbE KBAPOBA HA
eTeKTPHIHIM
MHCTAJANHjaMA

CNpOBO/IM Mepe M oipeaGe U3 NpaBuJIHKKa 3a oirosapajyhy
061acT 1 paoBe U3 CBOjE HALIEKHOCTH

OMNHILE 3HAYA] IPUMEHE CTAHJAPAA U MPOIHCca

Bpuun KOHTpOITY pasHMX MapameTapa MHCTanaumje (BpeTa, npecek
¥ KBasuTeT KaG10Ba, Tpaca Moiaraka, JJOKAHje 3aBpuieTaka u
onpewe, (GyHKLHMOHATHOCT eflemeHara, ypehaja u HHCTanauuje,
npucytHocT L, N, PE 1 criojeBH, J0CIEAHOCT NPOjeKTy, 03HaKe
efleveHara, NOLTHBAbE NPONHCA...)

Bpiun Mepersa 1 KoHTpose Ge3 H3/laatba aTecTa je/IHOCTABHHM
MeTo/1amMa (CaBpeMeHH HHCTPYMEHTH ) Pa3HHX BEJTHUHHA Y
06ACTH HHCTATALIMA M OCBET:LeIba (OCBETILEHOCT, OTNOP NETIhe
KBapa, OTIOP Y3eMIbeHba, HEMPEKHIHOCT, OTIOP H30/IaLHje)
TpoueHH HCMPABHOCT eNleMeHTa HilH JIeia HHCTalauuje — ypehaja
HA OCHOBY Pe3yJITaTa Mepersa — HCTIATHBAH:A

Bpuun ynosnaeare HerozHator ypehaja MEPHOM TeXHHKOM
Youu KapaKTepUCTHYHE KBAPOBE HA MHCTANIALMAMa (OCHOBHH /10
CpeitbH HUBO)

OTKJIOHH KapakTepHCTHHUHE KBAPOBE Ha HHCTANALMAMA (OCHOBHH
JI0 CPE/ItbH HHBO)

YUECTBYje y OTKpHBathy KBApOBA HA CJIOXKEHHM HHCTANAUM]aMa -
(MpOBEpH MCTPABHOCT HANOHA HaNajatba M HCIIPABHOCT paja
TI0j€/IMHUX KOMIIOHEHTH, H3MEPH EJIeKTPHUHE BE/IHUMHE Y
MHCTaJIALMjH, TEXHUYKH HCTIPABHO OTKIIOHH YOUEHY
HEMCIIPABHOCT 3AMEHOM €/IeMEHTa HII I0NIPABKOM, IIPOBEpH
HCABHOCT paia HAKOH MHTEpBEHLIHjE)

o Tlojam crannapaa (JUS, DIN, IEC...). [Tojam nponuca y
€/1eKTPOTEXHULK

« VnosHasarbe ca cafpskajem M GHTHUM TauKava akaTa Koje
oGpabyyjy: .

o OnuiTe Mepe 3alITHTE Ha pajly O/l ONACHOT JIEjCTBa E/IEKTPHYHE
cTpyje y 0GjeKTHMa HAMEHEHHM 3a Pajl, PAZIHKM NPOCTOPHjaMa i
Ha FPaJIMIHIITHMA

o TexHHUKe HOPMATHBE 32 €/IEKTPHUHE HHCTANIALM]E HHCKOT HAlOHa

o Texuuuke HOpMATHBE 3a 3aITHTY oGjekaTa oA armochepekor
npaKersa

o Texuuuke npornuce 3a e/l. HHCTaNaLKje y 3rpagama (ONLITH 1e0).

« TexHHuKe NPOTHCE 3a KYNaTHIA H CIHYHE POCTOpHje

« TexHHUKe NPOMHCE 32 E/ICKTPOCHEPTETCKE HHCTAALM]E Y
HHILyCTPHjU

o TexHuuke Npornuce 3a ejl. HHCTANALIMjE Y CTIeLHjTHHM
npocToprjama

MEPEWE, UCTIMTUBAE UCITPABHOCTH U OTKJIABAE

KBAPOBA HA EJIEKTPUUHUM MHCTAJIALIMJAMA

o YII0ra W 3Hauaj MepeHa U HCIIHTHBAHA Y CICKTPHUYHHM
MHCTANaUMjava

o KoHTposia 1 Mepetbe 0Tropa 3aTHTHOT H FPOMOOPaHCKOT
y3eMIbetba, OTIOpa NeT/be, 0TIOpa H3oalMje.

* Meperbe HENPEKHIHOCTH 3ALITHTHOT NPOBOJIHUKA Y €IEKTPHUHUM
HHCTaNaLMjamMa.

« Mcnumuparse — nposepa ynuje sawrurinx ypehaja

« MoTomeTpHjcKa Meperba. - Meperhe OCBETILCHOCTH 3 pasiHuHTE
CBETJIOCHE H3BOPE

« McnutiBame HenosHator ypehaja - jeIHOCTaBHH]a HCIHTHBAHA H
NPOHAIAKEHHE TPeIIaKa

o MepHH HHCTPYMEHTH

o Tlpumena Ipyrux MHAMKATOPA M MCTIMTHBAYA - PYKOBake
JIETEKTOPOM 3 OTKPHBAbe €HEPIeTCKUX NIPOBOHUKA 101 HATIOHOM

« OunTaparbe cTama Ha 1. GPOjuLy U IPOBEPa OBpaUyHABAILA €11,
enepruje.

o CeJleKTHBHA NPOBEPA CBUX CTPYjHHUX KOJIA M APYTHX /1e/10Ba
HHCTANALMjA

o OTKpHBAHC M OTKIIathate KBAPOBA HA CBHM BPCTAMa ENCKTPHYHHX
HHCTaNaLMja.

o KapakTepHcTHYHe HEHCNIPABHOCTH H METO/Ie OTKPHBAba KBAPOBa Y
€/IeKTPHUYHO] HHCTANALU]H
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Teaekomynukaumnone
HHCTATANHjE H
CHIHAJIHH CHTEMH

TPUTIPEMH AllaT K MaTepHjail 3a o0paity H NMoBe3uBabe
MHCTANALMOHKX KabJioBa Ha persiere  KOHeKTope:

obpaau uncTanauuone kabiose, pa3opoju H NOBEkKe Ha persieTe
KOHEKTOpE, yrylaBaeM U KOHeKTOBaeM (710 30 map.);
MOHTHPA HHCTAIALHOHY OTPEMY H €/ISKTPHUHO OCHTYparbe
onpewve u ypehaja;

M3pau TeeOHCKy HHCTANALM]y Tako 1a H30erHe CMeTHe Ha
Tene)OHCKUM HHCTaIalMjama (KOTHKO je moryhe);

uenuTa TeneoHcKy HHCTaNaUM]y

OTKJIOHM CMeTIbE M KBAPOBE HA TeIeIOHCKO] MHCTATALM]H;
3aBpuaBa KaGIoBe H y3 HA30p H3BPLIM PAHKHPAILE Y MAKHM
OpMaHHMa KOHLIEHTpaLHje;

M3PAIH K TIOBEIKE 3ALUTHTHO y3EMJbEH-E Ha ONPEMY.

TloBeske cekpeTapeky amaparypy — Mainy Kyline Tenedoncky
LeHTpaity

KknacuuKyje BpeTe HHTEP(OHCKHUX CHCTEMA NpeMa HauuHy paja
pasnukyje (yHKuUHje HHTePGOHCKHX CHCTEMA MpeMa HaunHY pajia
M3pAjIM MHCTANALWjy 3a MHTEP(OHCKH CHCTEM

HMCIIUTA HCTIPABHOCT M3BE/ICHE HHCTA/IALM]E 32 HHTEP(OHCKH
cHcTem;

uHcTanupa untepporcke MT komGuHaumjy, nosusHe Tabiie,
LEHTPJIHE je/IMHULE, €/1. NPHXBATHUK H Harajaibe 3a
uHTepQoHCKy Gpasy:

nosexe nepudepHe jeauHHULE ca NO3UBHOM TabIOM U
LEHTPATTHOM je/IHHHLIOM;

TMOBEXKE OCHOBHO M PE3EPBHO Hamajake

nylTa cucTeM y pag

JleMOHCTpHpa ByHKIMje cHeTema;

NPHMEHH MPENnopyKe 3a HHCTAALK]y ONPeMe H 3alITHTY OnpeMe
0J1 KBapa NPOY3pOKOBAHOT HENPABKIIHHM PYKOBAHEM

M3BPLIM MOHTaKY jeaHocTaBHe TB anTeHe — 3eMa/beku CHrHas
101 HAZI30POM M3BPLIM MOHTAIKY MAIOr CHCTEMA 33 CATEIMTCKH
TpHjeM H yuecTByje y MylITamy y pai

nnenTH(UKyje eevenTe anTecKkux u ncTanammja KJIC-a
crctema (3AC) M KaB0BCKo AMCTpHOYTHBHMX cHcTema (KJIC):
w3panu nrctanauujy 3AC-a — KJIC-a;

HMCTIMTA HCTIPABHOCT M3BE/IEHE HHCTAALMjE

nosexke TB npujemunk, onpemy KJIC-a

VuecTByje y yTBphHBatby KBAIMTETa CHIHANA W MEPEHbY HHBOA

TEJIEKOMYHUKALMOHE HHCTAJIALIMJE (T®) U OTIPEMA

TenekoMyHHKALMOHK KaGJIOBH W NPOBOAHHMLM, BPCTE U
KOHCTPYKLMOHH €/1eMEHTH (03HauaBabe, yI0ra apmMatype, ekpana,
Hoceher enemenTa y kaGroBuMa, cnosnu yTHuaju Ha TK kaGose)
Koakchjann a6108H, UTP KaB10BH — BPCTE H KOHCTPYKLHOHH
eIeMeHTH;

EsleKTpHuHe 1 PeHOCHe KapaKTepHCTHKE MHCTAAMOHKX KaGioBa
H NPOBOJIHMKA;

Onpema u ypehaju 3a TesiedoHcke HHCTANIALIM]E — PA3BOIHH,
YBOJIHM M M3BO/IHH OPMaHH, OCHIYPaUH, y3eM/bHBAH, perjieTe
KRONE u ocrano;

Buwenunckn 1 BNC KOHEKTOPH 3a KoakcHjaiHe KaGiose;
Cneuujaina Kibelura 3a 00pajty KaGioBa H KOHEKTOBakbE:

Anar 3a ynyuasare NpOBOJHHKA y persiere;

Mukpo-tenedorcka kombunauuja (MTK), TecTep 3a konekToBaHe
KalJIoBe, HCIUTHBAY POBOHOCTH;

CraHaap/M v NpoINMeH 3a u3pajy Tee)OHCKUX HHCTaNaluja,
TEICKOMYHHKAIMOHE ONPEME M 33 OCHTYPare TeehOHCKHX
ypehaja i onpewe.

CrmGosH, weme

ToBesnBatbe HHCTAIAUM]A M NPHKIbY UHBAIbE ONpEMeE
Tponanaikerbe KBapoBa Ha MHCTanalMjama H ypehajuma cucrema.
Hspana TenedoHcknX MHCTasalMja: ofabMparbe IIPOBOIHMKA,
pacnauTaibe U paji ca MPOBOJIHMLIMMA, HAUHH MOCTABIbatha
HHCTaNaLuja,

Kyhun tesedon. Teseponcke utcranausie y crambenum i pauu
npocTopHjama

3uaapeky pajoBH 3a TenepoHCKe HHCTANALM]e - Pa3MepaBarbe U
obenexaparbe, KOnarwe 1 Oy1IeHe 3110Ba, MOHTaXKA
MHCTAJIALHOHKX LIEBH M KyTHja

Tposnaueise kabnoBa

MonTaska npKsbyuHHIa U H3B0AHO-passonix TTTT opmana kao 1
OCTaH pajgoBH

TMose3uBame cexperapeke anapatype - Majie kyhue tenedoncke
ueHTpane

Tpuksbyuax na jasy T Mpesky

Tocrapbarbe (CAMOHOCHBH, MOJI3EMHH) U NIPOBJIaUetbe KaboBa

HHTEP®OHCKH CUCTEMH

M3pana HHCTaNAlM]A eEKTPHYHOT 3BOHA CA HYMepaTopoM
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CHrHA/Ia Ha NPHKIbYYHHLAMA
pUMeHH IPEnopyKke 3a HHCTATALM]Y ONIPEMe H 3ALUTHTY Orpeme
OJ1 KBapa MPOY3POKOBAHOT HENPABHIHHM PYKOBAH-EM.

Jlouwpa GuTHe eneMenTe W3 TONONOHje M APXHTEKTYpe noTpeGHe
3a M3pajly MPEKHUX HHCTaNalMja

npuMeRyje oaroapajyhe HHCTanatHoe KaGioBe M MpaBIa
Kkabnupaba;

TepMHHUpa kabiloBe M MOHTHPa oaroBapajyhe esemenTe
(npunpema kpaj kabjia 1 MOHTHpA eJieMEHTe 3a KOHEKLHjy)
MCIMTA HIIPABHOCT [10CTABJbEHbE MHCTANALI]E

Hpentudukyje enemente cucrema BUAEO Haa30pa

M3pa MHCTAJIALM]Y CHCTEMA BH/IEO HA/30pa NpeMa NpojeKTy
HMITH JI0KYMEHTALIM]H 32 MOHTa)KY, HHCTAIMPAIbe H MyLITae y paj
M MCITHTa HCTIPAaBHOCT M3paljere HHCTanaLuje;

MOHTHPA M HHCTA/IPA PA3THYMTE BPCTE KaMepa;

HOBE3KeE [IABHO 1 Pe3epBHO HANAjarbe CHCTEMA;

MOHTHPA M HHCTA/IHPA MOHHTOP;

MHCTANMPA BULIEKAHATHM MrUTanHH cimay (DVR);

TIOBEKE KOMIOHEHTE Y CHCTEM;

M3BPLIN KOHAUIYPALW]Y, HCTIHTHBAISE H NPOTPAMHpathe
JE/IHOCTABHOT CHCTEMa W YUeCTBYje Y paJloBUMa Ha CIIOKEHOM
cHcTeMy

noseske cuctem ca PC pauynapom kopuctuka 1 oMoryhu npenoc
CHIHAJIA HA ATbHHY;

My1LITa CUCTEM y Paji B IGMOHCTPHPa PyHKIMje CHeTeMa;
NPHMEHH NPENopyKe 3a HHCTANALH]Y OTPEME H 3aLUTHTY onpeme
O/l KBapa NMpOy3pOKOBAHOT HEMPABHIHHM PYKOBAHEM
WIeHTH(HKYje eTIeMEeHTE POTHBNPOBATHOT ATapMHOT CHETEMa.
M3pajIM HHCTAAIM]Y IPOTHBNPOBAIHOT aAPMHOT CHCTEMa NpeMa
npojekTy

MCMUTA HCMIPABHOCT M3BE/ICHE HHCTANALMjE:

OTK/IOHM IPELLIKE U KBAPOBE HA HHCTANALMJM:

MOHTHPA IeTEKTOPE H IIAHUK TACTEPe, 3BYUHE H ONTHUKE
curnanne ypehaje y oGjexry npema npojexry

MHCTA/IMPA alapMHY LeHTpasly NIPOTHBNPOBATHOT ANIAPMHOT
cHcTeMa;

TIOBEKE IJIABHO M PE3CPBHO HANAjatbe CHETEMa;

NpOrpaMMpa NPOTHB - NPOBATHY AIAPMHY LEHTpally. 3a
jenHocTaBHe cucTeMe

M3BPILIM 3aBPIIHO TECTHPAILE M HCTIMTHBAKE NPE MYLITAbA Y Pajl
anapmHe LeHTpane

« Wspana uHcTanauuje eleKTPHYHOT 3B0Ha M MHTepdoHa —
KoMmapauuja

« Vpeljaju korrtporne npucryna

o TIpoBoHMLM (KOAKCHJATHH H 5KHuHH KaGI0BH), Onpema H ypehaju
MHTEP(OHCKHX CHCTEMa (HAMojHa je/IMHUILIA, eNleKTpuYHa Gpasa,
TOBOPHH ypehajH, MO3HBHA jeAHHLA ca MUKPOTEnehOHCKOM
KOMGHHALIMjOM, KaMepa, Pe3epBHO Harajakse)

« Buneo unreponu ca u Ges expana, )peKBEHTHH NpeTBapayn

o Ayawo, Busieo 1 IP untephoHcku cuctemu;

o [lywrame y paj u nporpaMupase.

o Cranaapau v NpOMUCH 3a HHCTATMPal,E U MOHTAXKY HHTEPHOHCKHX
cHcTeMa.

o TlpojeKar, TexHHuKa A0KYMEHTaLH]a, YIyTCTBO 32 HHCTAITMPAIbe H
NyLITambe y pax HHTEPHOHCKUX CHCTEM:

o Konekrop - Buinenuncki i BNC (koHeKTOpH 3a KoakcHjaiHe
KabrioBe);

o U3pana untepdoncke MHCTANAUMjE — M anaT 3a M3paLy
MHCTananmja;

« Unrepdorcka MHCTaNALM]a - OBE3MBAbE MHTEPOHA Ca je/IHUM
WIIH BHLIE FOBOPHHX arapara — pasii THIOBH

AHTEHCKE W UHCTAJIALIUJE KABJIOBCKO

JIMCTPUBY TUBHUX CUCTEMA (K/IC-a)

o AHTEHCKHM CHCTEM MHCTaslaLuje (MaCHBHH AHTEHCKH CHCTEM W
AKTHBHU AHTEHCKH CHCTEM).

« Tlpososmuuy u eneventy kyhie uncranaumje 3AC-a — KJIC-a
(xabnosu, konekTopH  ananteph — F, RF, BNC, npuksbyunuue,
onuenuniy — TAP, pasnennuk — splitter, caGupumuie — coupler,
uATpH, ckpeTHuLe, ocnatmuBaun, RF nojavasaun);

« Tlpojekar kaGnoBeko aucTpubyTHBHKX cuctema (KJIC);

o Crannapau v nponuey 3a uspany KJIC mpese;

o AnaT ¥ MaTepHja 3a MOHTaXKY, HHCTANMpatbe 1 nenutheare KJIC
cucTema;

« Tloacuctemn KJIC-a;

« XuGpHano-onTHuKo-KoakcHjaHa apxuTektypa KJIC-a (HFC);

« Hucranaumja n MonTaka jeanoctashe TB n paauo antene —
3eMasbCKH CHIHAII

« CaTenuTCKe aHTEHE, MOTOPH, TMO3HLIMOHEPH, PHCHBEPH

o Hauunu monTake, nojauaBauku ypehaju, kabnoscku passos,
MHCTaNalKja MPUKJbYUHHIA H PA3BOJI, HaMajakbe LEHTPATHOT
cucTema
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OTKJIOHH HEHCTIPABHOCTH Y ajty a/lapMHe Ll
MyLUTA CHCTEM ANapMHE LEHTpasle Y pajt
JieMOHCTpHpa (yHKIHje CHCTeMa allapMHe LeHTpase

NPHMEHH NPEnopyKe 3a HHCTAALH]y OMPEMe H 3aLUTHTY onpeme
OJ1 KBapa MPOY3pOKOBAHOT HEMPABHITHHM PYKOBAHEM
WIeHTH(HKYje elIeMeHTE MPOTHBIOKAPHOT CHETEMa

M3PA/IM HHCTANIALK]Y CHCTEMA 3a ICTCKIIM]Y M0Kapa npema
npojekty

Tpasie

MCMUTA HCMPABHOCT M3BE/ICHE MHCTANALM]E 32 ICTEKLMY MoskKapa;

OTK/IOHM IPELLIKE U KBAPOBE HA HHCTAALMJM:

MOHTHPa JleTeKTOpE, jaBsbate W cHrHane ypehaje npeva
npojexTy:

MHCTAMPA IPOTHBIIOKAPHY LEHTPATTY:

NIOBEKE IIABHO H PE3EPBHO HANajaibe CHCTeMa:

NpOrpaMMpa LEHTpally Npema alapMHOM M1aHy W eadopary o
POTHBIOKAPHO] 3ALTHTH,

M3BPLIM TECTHPAMbE CHCTEMA

OTKI/IOHH HENCNIPABHOCTH Y PajLy CHCTeMa;

TyIITa CHCTEM y pajt;
JIeMOHCTPHPA NOCTYNaK PYKOBaHa LIEHTPATOM;

3 je/IHOCTABHE CHCTEME NPOrPaMUpa NIPOTHB NOXKAPHY LIEHTpasly
(anapmuu riaH u enaGopar II13),

M3BPLIM 3aBPLIHO TECTHPAH:E H HCITHTHBANE

OTKJIOHH HENCIIPABHOCTH,

My1LITa CUCTEM y Paji i IGMOHCTPHpa yHKIMje CHeTeMa,
NPHMEHH NPENopyKe 3a HHCTANALH]Y OTPEME H 3aLUTHTY onpeme
OJ1 KBapa MpOy3pOKOBAHOT HEMPABHIHHM PYKOBAHEM

YUECTBYje Y HHCTATHaKy CIIOKCHH{MX CHCTEMA

PAJT HA MPEXKHUM UHCTAJIALIMJAMA 3A TIOBE3UBAIGE

PAUYYHAPA

« OCHOBHH NIOjMOBH (TIOCTABKE MPEKa, OGN PavyHAPCKHX MpesKa,
TONONOrHja (3B€3/1a, PCTEH, MArUCTPANIA ...), APXHTEKTYpa
(PaBHOMPABHH PatyHapH H KH]CHT-CEPBEP MPEKE; BEPTHKATHO 1
XOPH30HTAHO KaG/Mparbe, YBOPHIITA

* . PAJIHO MECTO)

o TIpoBOHHLM (THIIOBH, KAPAKTEPHCTHKE M O3HAUABAE
MHCTaNalUMOHNX KabnoBa) u MpexkHu ypehaju (enr. MODEM,
Network Interface Card - NIC, Hub, Switch, Bridge, Gateway,
Router);

« M3pana uncrasaumje, nojiarare NpoBOJHHKA NPeMa 3aXTeBUMA
objeKTa, MHCTANALHMONH MYTEBU M NPaBKJIa Noslarama kab10sa

« M3pajia 3aBpuinmiia, yTHKaya M yTHUHWLA 32 PHK/bYUMBALE HA
MpexHe ypehaje

o Ilpecnojun kaGoOBH M HHXOBA PHMEHA.

« Kowexroph (RJ-45 (8p8c), RJ-11/14 (6p2c/6pde), IDC u S 110,
KOMMAKTHE U MOJIyJIapHe MPUKIbY UHHLIE/y THUHHLE

o V3embehe efleMeHaTa Mpeke;

« ACNICKTH NPOTHBNIOKAPHE 3ALITHTE;

o M3pajia npecrojHuX 1 TepMHHAIHKX KaGi0Ba.

« Hcnutupaibe nspaliene nHcranaumje

CI/ICTEMI/I BUJIEO HAJI30OPA

« OCHOBHH N0jMOBH, BpCTE

o Cranjapau 1 nponucH 3a MOHTAKY W MHCTA/IMPAte CHCTEMa BUAEO
Ha30pa;

o [IpocneKTHH MaTepHjal O KOMIOHEHTaMa CHCTEMA 32 BUICO
HA30p;

« TIPOBOJHHIM, MaTEPHjail W OTIPEMA 3a H3pajly HHCTANALM]C
CcHCTeMa 3a BHJIEO HaZl30p

o Tunoeu kamepa, 0GjeKTHBH 3a Kamepe:

« Hanajase cucrema;

« Vpehaju 3a cHuMaIbe H NPOLECHPaIbe CHIHANA, KOMNPECH]a BIIEO

cHrHana;

JleTexumja KpeTarba, alapMHH ylIasH;

Codrep 3a npersie/ CHUMaKa Ha padyHap;

MOoHHTOpH 3a BUIEO HAI30P;

Kab110BH 1 KOHEKTOPH,

IpojekaT cucTema BH/ICO Ha130pa objeKTa;

M3pasia uHCTaNalMje BUICO HA/I30Pa — CHCTEM Ca je/IHOM M BHLLIE

Kaviepa, 5e3  ca 3amHcom, ca  6e3 ATPMHOT yiasa - 360p
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npuGopa u orpeme, 30He ONACHOCTH, HAYHWH H3BONerba — MOHTaKEe

o TloBe3uBarbe, mywTame y paji H NPOrpaMHpPaibe 10jaBe, H3BPLICH:A

« Tlpateha TexnHuuKa 0Ky MEHTALH]A 32 MOHTAIKY, HHCTATHPAIbE H
MyLITabe Y paj CHCTEMa 3a BUeo Haasop, (ewr. Installation
Manual);

o ANaT W MHCTPYMEHTH 3a HCTIMTHBAkbE MHCTaNalje U ypehaja
(recTepn).

TIPOTUBITPOBAJIHU AJIAPMHU CUCTEMH

o OCHOBHHM MOJMOBH, BpCTE

o TIpOCHEKTHH MATEPHA O KOMIIOHEHTAMA POTHBIPOBAIHUX
cuctema;

o CTaHaapaH 1 IPOMHCH 33 MOHTAKY H HHCTAHPANE
TIPOTHBIPOBAIIHOT AIAPMHOT CHCTEMA.

o Tlpojekar 1 TeXHHUYKA JIOKyMEHTaLlHja Ca YIYTCTBOM 32 MOHTaXKy.
HCTIUTHBAIbE, NIPOrPAMHPAH:e POTHBIPOBATHOT ANAPMHOT
cucTema;

o [lpoBoauuIM, MaTEpHjal 1 ONpeMa 3a U3pajly MHCTaNaLHje
POTHBIIPOBAHOT ANAPMHOT CHCTEMa;

o PIR (uHpa upsenn) nerektopu;

MW (MHKpOTAaCHH) CTEKTOPH;

Marneruu konraktH (REED) 3a Bpara u nposope:

Jlerexrop sioma craksia (GBD);

Jlerexropu suGpaumja (Vibro/Shock) 3a sawrrury kaca u cedona;

TManyk Tactepy — Tactatypa

« 3ByuHH U CBETIOCHH CHTHATM3ALHONH ypehaju:

* AnapmHa ueHTpana;

« Tpancdopmatopn 1 akymynatopeke Gatepuje 3a Hanajare
ajlapMHe LCHTpaJIe U J1eTeKTOpa;

o YIyTCTBO 3a MPOTpaMHpakhe MPOTHBINPOBAHE allapMHE LEHTpaJIe;

« M3pajia uHcTanatmje 1 cHCTeMa NPOTHB NpoBasie - W360p npudopa
¥ Onpeme, 30He ONACHOCTH, HauMH M3BONeHa — MOHTasKe

o TloBesuBarbe, nywTame y paj H NporpaMUparbe 10jase, H3BpLIeHha

CHUCTEMH 3A OTKPUBAIBE U JIOJABY TTOXXAPA

o OCHOBHH 10jMOBH

o TIpOCTIEKTHH MaTepHjasi O BpCTaMa ETeKTOPa Ca OIHCOM H
NPUHLMNAMA Paja;

o THunoBH cucTeMa 3a JIETEKLM]y Nokapa (KOHBEHUMOHATHH,
apecHOUIHN W AHANIOTHO-aIPECHOMITHK);

o CTanaapau ¥ NPOMMCH 32 MOHTAKY M MHCTATMPALE OTIPEME H
ypehaja crallHOHapHUX CHCTeMa 3a JIeTeKLIM]y NnoxKapa;

o IIpoBOaHHMIM, MATEPHjaN 1 ONIPeMa 3a U3pajly MHCTANALMje
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cHCTeMa 3a IeTEeKLM]Y ToKapa

o Tepmuuky f1eTeKTOpH (TepMOAU(DEPEHLIHOHATHU U
TEPMOMAKCHMAJIHK);

* OnNTHYKH AETEKTOPH AMMA;

o JluHeapHH (JIMHHCKH) ICTEKTOPH;

JletekTopH niavena;

Jlerekropw raca;

Pyuhu jaBibauu noxapa;

3ByuHM CHIHATHH ypehaju;

« Coemtocu curnant ypehaju;

o Ilapanenun nuaukaTopu;

IporunosxapHa ueHTpana;

H3Bpuiny (KOMaHIHH) MOYJIH:

Hanajare cucrema;

Tlporpam  ynyTCTBO 3a NPOrpaMHparbe alapMHe LEHTpase;

Iparehe ymyTcTBO 32 ynoTpely cHcTeMa 3a ACTEKLHjy noxkapa

(enra. User Manual);

o Anapmun nias;

« EnaGopat o npoTHBOAKAPHO]j 3alUTHTH

« Tlpareha TexHHuKa 10KYMEHTaLIHja 32 MOHTAXY, HHCTANIMPAE H
TNyWITake y paji CHCTEMa 3a IETEKLH]Y Mo7kapa - alapMHe
LeHTpaJie, jaBJbaya roykapa, e/leMeHara 3a CUrHajlu3aLmjy, ...
Installation Manual);

« M3pana uHCTATAMMjE U CHCTeMa 3 OTKPHBAILE W J10jaBY TOKAPA -
n360p npubopa 1 Onpeme, 30He ONACHOCTH, HauuH u3Bohera —
MOHTaKe

R o e e e

(enr.

Kby nojmosn: TK nictanaunje, kaGonu, nnrephon, KIIC
CHCTEM, BUJICO HA/130p

Onpeva n exeventn
€JIEKTPOMOTOPHOT
noroua

M3Bosm pajiose y3 kopuiilieke TUHE 3alTHTHE OnpeMe ca
aTeCTUPaHNM anaToM y GE3HANOHCKOM CTatby Y CKIIay ¢
CcrieuMUUHIM PONUCHMA H NPABHIHULAMA NTOrOHA

M3BoaM MOHTA)KY M 3aMeHy Ofpeme 3a NpeKHambe npemMa

JIOKy MEHTALM]H.

H3Boau mosemnaBaibe 3alTUTe y CTPYjHOM KOTTY,

H3aBepe onpemy u efieMeHaTe npema CHa3H eJIeKTPOMOTOpa.
VTBpaH HCTIPABHOCT H3BE/ICHE MHCTANIALK]E, OTIPEME H elleMeHaTa
CBUX CTPYJHHX KOMIa H CTH HX Y TIOTOH.

TloBesyje onpeMy Ha OCHOBY YNPABIbAuKHX H MOHTAKHHX IIEMa Y
Pa3BO/IHMM OPMaHUMA.

VTBPAH KBAp Ha eIEKTPOMOTOPY,

« Onpewma 3a peKHae H yKIbyUHBAHE CTPYjHHX KpYrosa

o I’peGenacte cKIONKe (1E/0BH, PACTABIbaE H CACTABIBAME,
Yrpajitha, IOBE3HBAKLE Y CTPYjHE KPYroBe M €a eJIeKTPO MOTOPOM
Ha OCHOBY LueMe Be3e).

o Ilpexyaauu ¥ KOMNAKTHE CKIIOMNKE (JIe/I0BH, YIPa/liba, OBE3UBALE
Y CTpyjHe Kpyrose).

« Onpewma 3a ynpaejbaibe 1 CHIHATH3ALH]Y

« Kourakropu (yrpaamwa, 1€/10BH, pacTaB/batbe, 3aMeHa 1e108a,
cacTaBsbame, MOBE3MBAME KOHTAKTOPA Y KOJMMA HAH3MEHHUHE H
jenHocmepHe cTpyje).

o Bumeranu (yrpajima u IeJIOBH, TIOBE3HBAHE Ca KOHTAKTOPHMA H
€/1eKTPO MOTOPOM).
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Tponahe y3pok kBapa

npe/ly3uMa Mepe 3a OTKIIabate KBapa.

MoHTHpa e1eKTpOMOTOp (NOCTAB/bA A HA TIOCTO/bE, MPHKJLYUH Ta
Ha Hamajatbe, criaja ca paiHOM MalIMHOM H Mo/elaBa cMep
oGprarba)

CrpoBosiM PEMOHT MHCTATIALMjE e1EKTPOMOTOPHOT MOroHa ca
npunazajyhom onpemom.

oGjachu Hameny ILL-a

oGjachu HauuHe Hanajarba [1JI11-a Hanonom 230V n 24V
oBjacHH Mojam aHATOTHOT W AMIHTATHOT yasa

Mpero3Ha aHaJorHe M ATMTAIHE YJa3e Ha eIEKTPHUHO] LeMH
AYTOMATCKOT YIPaBIbatba eIeKTPOMOTOPHHM N0rOHOM

0BjacHH 110jaM peiejHOr U TPAH3HCTOPCKOT H3/a3a

NpenosHa pesiejie M TPAH3HCTOPCKE H3NIA3e HA eNICKTPHUHO] LEMK
AYTOMATCKOT yNpaB/batha eIeKTPOMOTOPHHM MOTOHOM

HaBe/le OCHOBHU HauMH nporpamupara [1JIL[-a

objacin Hawery Tajmepa u Spojatia

TyMauu je/IHOCTABHE LIEME Ca ayTOMATCKHM yTPaB/baeM
CICKTPHYHHM MOTOPOM MPHMEHOM KOHTaKTOpa, pencja u [U1[-a.
NIpeno3Haje OCHOBHE CHMOOJIE Ha ypaBbaunm emavia ca TJTL-
om

KomyHuumpa ¢ kopucHikom ypehaja/onpeme, kosierama
HajpeljeHHM Y 3aBUCHOCTH OJI THITA PAIHOT 3a/1aTKa

Ianpa HaGaBKy pesepBHUX /1€710Ba H OTPOIIHOF MaTepHjaTa,
EBrieHTHpa yTpolenH Matapwjan npH u3soherby paziosa
CnipoBozn Mepe 3a 1oBoljerbe MecTa u3Boljerba paoBa y YHCTO W
Ge36e/1HO CTarbe y CKIajty ¢ MPONHMCHMA H NIPaBUTHHIMA O
n3Boletby pajiora y MoroHy

Tactepu (BpeTe, yrpajiiba, NOBE3HBakbE Y CTPYjHE KPyrose).
Peseu (BpcTe, yrpaisa, MOBE3UBAaILE y CTPYjHE KPYToBe).
Cen3opy 1 Kpajibi Ipekuaun (BpCTe, yrpajiiba, NOBe3HBake y
CTpyjHe KpyroBe).

ENeKTpOMOTOpHE 3alITHTHE CKIOMKe (Yrpajiba U NojieliaBarbe
npeva CTpyjH e1eKTpo MoTopa).

EfleKTpOMOTOpHH ynyiTaum (BpeTe, MOBE3HBAHE HA SICKTPO
MOTOP, O/Ip)KaBarbe).

Onpema 3a HeayTOMATCKO YrpaBbatbe (PacTaB/badu, pyuHH
NyWITauH 38€31a-TPOYTaO, TACTEPH M TPAHHYHH NPEKHAuM).
KOHTAKTOPCKO-pesiejHa orpeMa (KOHTAKTOPH, PeJieji M BpeMeHCKM
pesneju).

Onpewma 3a 3aWITHTY (3ALUTHTHH CTPYjHH W HATIOHCKH PeiejH,
ayTOMATCKH MPeKuIay).

Vpehaju 3a TexHOIOLIKY KOHTPOITY (MepHH MpeTBapayy NPUTHCKA,
Temmnepatype, NpoToKa, HUBOA, GP3HHE, eeKTPOMATHETHH
BeHTH)

HcnipaHocT 1 w360p eieveHaTa 3a ynpassbasbe (IpoBepa
HMCMPABHOCTH M M300p €/leMeHaTa Ha OCHOBY KOHCTPYKIH]E U
napaverapa o/ipeljeHor MoroHa, e/eKTPHUHE LeMe H CHMGOH).
VnosHasatbe H 01aGHp eieMeHaTa eIeKTPOMOTOPHOT MOroHa -
TIPOBOJHHLIA, OCHTYDAyH, KOHTAKTOPH, NIPEKHIAYH H TEPMUUKA
3aWTHTA.

JIMPEKTHO MywITare y pajg aCHHXPOHHX MOTOPA MPEKO MOTOPHE
3AIITHTHE CKIIOMIKE.

JIMpEKTHO MyliITatbe y paz ACHHXPOHHM MOTOPA NIPEKO TacTepa 1
KOHTAKTOpA, FPaHHYHH NPEKH/IAUH.

TpomeHa cyepa 0OpTarka acHHXPOHHM MoTopa nomohy
KOHTAaKTOpa.

Tlyurratbe y paji aACHHXPOHHX MOTOPA YITyIITAYEM 3BE3/1a TPOYTao -
KOHTAKTOPH — BPEMEHCKH peie

MHKPONIPOLIECOP, MHKPOKOHTPOAIEP H POTPaMAGHHK OTHUKH
KOHTpOsIEp

HameHa 1 ocHoBHa cTpykTypa TUTLL-a, OCHOBHH NpUHLHN paja
waunn nanajasa [J1La (230V 1 24V), ochoBHe weve

T10jaM aHAJIOTHKX (CTPYjHH M HANOHCKH) M AMTHTATHUX yJ1a3a
TI0jaM IMPHTATHHUX H3J1a3a (PENIEHH M TPAH3HCTOPCKH)

NIPUMEPH MOBE3HBALA IMTHTATHHX H aHAJIOTHHX yJlasa ca
TACTEPHMA H CCH30PHMA

npUMepH NoBe3uBara pesejHux uanasa [J11-a

NpHMEpH TIOBE3UBAFHA TPAH3UCTOPCKHX Hanaza [l 1-a (3nasu
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TJIAH M TTPOTPAM HACTABE U YUEIA

I TUIAH HACTABE U YUEKA
32 06pasosHi npodin Eextpuuap*

1PA3PEAL 11 PA3PEJL 111 PASPEJL YKYITHO

He1e/bHO TOAHLILE He/leJbHO TOAHLLIbE He/le/bHO TOAHIIEbE TOAHLILE
T(B[NH| T B [MH|B| T |B|NH T B |[IH| B T |B[IMH| T B |H| B T B |MH | B z
A2: OGABE3HU CTPYUHM IPEAMETH |73 | 6 | 259 [111]222 8 [2] 12| 280 |70 [420[ 60| 4 | 1] 1812431558 90] 663 [212[1200]150]2225
15 [ Dusuka 2 74 74 74
16 | Texnmxo uprarse 1 1okyverTaunja 2 74 74 74
17 | OcHose npakTHunnx ewrmiya 6 222 222 222
18 | Ochose exexrporexnike 31 1|37 2 70 181 | 37 218
19 | Enexcrpuuna mepetsa n eektporika 2[1 70 |35 70 |35 105
20 | Encxrprune nicranaunje 2 74 2 70 2 62 206 206
21| Enexcrpuune vauwmse n noronit 21 70 |35 0 70 |35 105
22 | Enexcrpoonpewa y unnycrpujn 2 62 62 62
23 | Mpeaysernnuso 1 31 30 31 30 [ 61
24 | Mpaxtirira nactasa 12 420] 60 B 558 | 60 978 | 120 [ 1098
b: I350PHW [IPOTPAM 1 35 1 31 66 66
2 [W3Gophu nporpami 1 35 1 31 66 66
Vicynio A2+B 73] 6 [ 259 [111]222 8 (2] 12| 280 |70 [420[ 60 | 4 | 1|18 124 [31[558 |90 663 | 2121200150 (2225
(++9) *315) s 1 7 2
) 55) 29) 291)

Vicymio 16 592 22 (**23) 830 (+*865) 23 (24) 803 (+*834) 2225 (*2291)

Hanowesa: * MoxpasyMesa peammsaituy HacTane Kpo3 Teophj

** Vucunk Gupa 1y

Y HACTABY. BEKGE, NIPAKTIAHY HACTABY I HACTABY Y G/10KY
AIMET Ca JIMCTE H3GOPHIX ONLITCOOPAIOBHHX WM CTPYUHHX IPOIPAMA
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HITH w ITHIT tuna)

« ocHoBHK Hauumk nporpavuparsa [JILL-a(nojam nenep anjarpama,
COQTBEPCKO OKPYKErbe 32 MPOrpaMuparbe)

o MpHMEp jeIHOCTABHOT JIeiep Aujarpama

« TajvepH, 1 Gpojaun

© MpPHMEp jeIHOCTABHOT yNPaBbatba TPOpasHUM ACHHXPOHHM
MOTOPOM NMPUMEHOM KOHTaKTOpa, peneja u IJIL1-a

o Vro3HaBaibe ¢ HAYHHOM M OCHOBHUM NPUHLIMIIAMA KOMYHHKaLje
¢ kopucHuKoM onpewve/ypehaja, Konterama u Haapeheuma npema

Bakehnum npasuiunnuama npeayseha/cepsuca.

Kbyunn nojmoBu: ckiionka, Gumeras, actepi, peseu, I1JILL

38011 Mepea y3 kopuiherse THUHE 3aUTHTHE Onpeve ca
aTECTHPAHHM ATATOM Y GE3HANIOHCKOM CTalby Y CKIIally ¢
CneuMpUIHUM NPOMMCHMA H NPABHIIHHLIMMA TIOTOHA

M3BO/IM MEPEIba Ca YHHBEP3ATHHM HHCTPYMEHTOM,
MeraoMMeTpoM.amriep Kiemtima u ypehajem 3a meperse
npoGojHocTH Tpaho yba.

MpolieHH MCNPaBHOCT ypehaja u Onpeme Ha OCHOBY H3MEPEHHX

* Bpcre Mepersa M HHUXOB 3Hauaj, MEPHE METOJIC M MEPHH
MHCTPYMEHTH, MEpEIbe OTIOPa HAMOTaja, Meperbe 0TIopa
H3010BAHOCTH, MEpEkbe GP3UHE 0GPTakba H MEPEHbE IHEICKTPHUHE
uspcrohe.

o IlpoBepaBare HCNPABHOCTH HAa OCHOBY KapaKTEPUCTHKA eJleMeHaTa
ynpaesbatba, ontepeherse U npekomepHo 3arpesatse ypehaja,
HEMCIPABHOCTH €/IEMEHATA Y TOMATHKE.

Mepema y N
. BeUMHA o TlocTynuu npu H3nanakersy KBaposa, Kopuihene MOHTAKHIX

caestpovoTopuon ey e s s Gipe o rucermy | e ke pnas e ey aagose, KopOImsS e
CTpYjHOM KOJy. HMCTIPABHOCTH CTPYjHHX KOJIa M HHXOBHX €/leMeHaTa, NpoBepa
HM3BOJIH MEPEHbe OTIOPA H30J0BAHOCTH MEraOMMETPOM HMCTIPaBHOCTH NOjE/IMHHX eleMeHaTa onpeme, NpHMepH
npejty3uma Nponkcane Mepe y Cliyyajy OACTyNara ol M3HQIKEHa KBapa Ha elIeKTPOMOTOPHHM NOrOHHMA.
NIPONHMCAHMX BPEAHOCTH.
yauma y3opak Tpago ysba Kby IHH OjMOBH: Meperhe, HaMOTaj, KBapoBH
W3BpLIH uCnHTHBAME MeneKTpHuHe uspeTohe Ha ypebajy 3a
HCIUTHBAME MPOBOjHOCTH TPado yha
W3Bosw pasiose y3 kopuihere TMUHE 3alTHTHE Onpeme ca o Cabuphuue.
aTeCTUPaHIM alaToM y GE3HAMOHCKOM CTarby y CKAaMTy ¢ « CriojHH NpoBOHMIA.
CHEUMAHIHIM PONHCHMA 1 NPABUIHHLIAMA HOCTPOjetba « TIOTIIOPHH M IPOBOIHH H3OAATOPH.
M3BO/IM 3aMeHy / I0rpajitby CabMpPHHLIA Ha MOTIOPHUM 1 o PacraBbaun.

E TIPOBO/IHUM H30/1aTOPHMA « Ocurypaun.

1eKTpoenepreTcka . § 3
. M3BOJIM YKJbYUerse / McKibyuerbe Y fiesiuju esleKTpoeHepreTckor Tpekunauu chare.
noctpojema

TI0CTPOjerba 1o MoTpedH.

yTBplyje cekyHaapHe BeIHUMHE MEPHHX HATOHCKHX M CTPYjHUX
‘TpanchOpMATOpA H NIPEAy3HMA MpOMIHCate Mepe.

[pati pan KOHACH3ATOPCKHX GaTepHja y KOMMEH3aIHjH,
BH3YEIIHO YOUaBA HE/IOCTATKE H NPE/ly3HMa MPOMHCaHe Mepe.

Pacrassbauu chare.

Mepnu TpancdopmaTopH.

EnepreTcku Tpancdopmatopn

« Konnesaropu u kouzaesatopeke Gatepuje.
o Tlponmch.
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Tlparu pas Byxosiu peieja M KOHTaKTHOT TepMOMETpa U
npejly3uMa NponKcaHe Mepe y Cilyuajy HajaBe KBapa.

IlpaTu HMBO yJba Ha HUBOKA3Y KOH3EPBATOPA M 110 NOTPeOH
JI0NHBa.

Capaljyje y peMOHTHHM PaJloBHMa y GE3HATNOHCKOM CTakby.
KoMyHHU#pa ¢ KopHcHHKoM ypehaja/onpeme, Koserama i
HapeheHUM y 3aBUCHOCTH O/ THINA PAZTHOT 3a/1aTKa

Tnannpa HaGaBKy pe3epBHHUX J1€/I0Ba H MOTPOLIHOT MaTepHjasia,
EBunzenTipa yTpoluenn Matapujai npu ussohery pagosa
Cniposojm Mepe 3a 1oBoherbe MecTa H3Bohera pazoBa y YHCTO 1
GeaGeaHo Cratbe y CKIaLY ¢ NPOMMCHMA U IPABUIHHLIMMA O
3solerby panoBa y nocTpojery

o TpaBuanuum.

o TIperniean peBu3Hje H PEMOHTH €IEKTPO-CHEPreTCKHX MOCTPOjerba.

« PajoBH Ha MOCTpOjerbHMa y Ge3HaNoHCKOM CTalby.

o Panosny Gamsunn Hanowa.

* Yno3HaBawbe ¢ HAYHHOM M OCHOBHHM MPUHIMITAMA KOMYHHKaIlje
¢ KOpPHCHHKOM onpeme/ypehaja, konerama 1 Haapeheruma npema
Bakehum npasuHKIMMa npenyseha/ceppuca

Kubyunu nojMoBH: cabupHHLIE, H301aTOPH, NPEKH/IAaUH,
‘Tpacdopmarop

Bi1ok npakTiana
nacrasa

VuectByje y panoBHMa ynio3HaBaba ca 3a1aTKOM Ha TepeHy,
TpHNpeMalba ajlaTa, Matepujaia u onpeme, odesdeluparba MecTa
paza, yKnarmarba OTrajiHor MaTepujasia 1 uniihera MecTa pasa
VuecTByje y pasMerbuBaiby HHpOpMaLHja ca Kojerama,
HajpeheHuMa 1 KoprCHHIMA

Vuectnyje y npey3umaiby H eBHICHTHPAY YTPOIIEHON
MaTepHjana U OMpeMe peaTH3OBaHKX MOCTORA

VuecTByje y aAMHHHCTPATHBHO TEXHUUKIM N0COBUMA (Boherbe
rpaljeBMHCKOT IHEBHHKA, PAJIHUX HAJOra, YHOLICHY M0/1aTaka y
TPOjEKTE M3BEAEHOT CTarba, 3aNMCHULM Meperba, obpauyH
TPOLIKOBA....)

MIEHTH(DHKYje OCHOBHE eIeMEHTE eJIeKTPOMOTOPHOT NOroHa
€JIeKTPOCHEPreTCKOT MOCTpojersa

YOUaBa KAPAKTEPUCTHUHE KBAPOBE

PyKyje ca MepHiM ypehajima # OmpeMOoM 3a OTKNabaMbe
HEHCMPABHOCTH Y PA3THUMTHM EIEKTPOMOTOPHUM MOFOHMMA 1
€1eKTPOEHEPreTCKM MOCTPOjeHHMa;

M3BE/Ie CAMOCTAIHO yTBPhHBAHHE OCHOBHOT y3pOKa
HEHCNIPABHOCTH Y €/ICKTPOMOTOPHOM TOTOHY H NIOCTPOjetby
Tpe/ly3Me NPONHCaHe Mepe 3a OTKIIalbake HEHCTIPABHOCTH

BJIOK IIPAKTUYHA HACTABA
Cajpxaju Moayna
1. Oceetiberbe
2. Enektpuune uucTanauuje y objektuma
3. Cucremu 3auiTute, kKyhHH IPUKIbYYaK, MepHe rpyre 1
PA3BOIHK OPMAHH
4. TlponucH, Meperbe, HCTTHTHBAIE H OTKIAMahe
HEHCIPABHOCTH Ha EJIEKTPHUHUM HHCTaIaLMjaMa
5. TenekoMyHUKaLMOHE HHCTANIALIM]E M CHTHATIHH CHCTEMH
6. Onpewme 1 eJleMEHTH €JIGKTPOMOTOPHOT NOroHa
7. Mepema y e/leKTPOMOTOPHOM TOFOHY
8. EjekTpoeHeprercka nocTpojera

* YnosuaBabe ca 3a1aTKOM Ha TEPeHy, MPHUMPEMare anara,
NpUNpeMare 1 Npey3nuMare aara, MaTepujana u onpeme,
obesdehunarbe MecTa pana

« PasvernBarbe HHdopMaumja ca konerama, HaapeheHnma u
KOPHCHHLIMMA

o ObaBeluTaBarbe 3aMHHTEPECOBAHNX CTPaHa O MOYETKY W BPCTH
pajiosa. Mickibyuupaibe HaroHa

« Vinamarse oTnaaHor Matepujana u unctinherse Mecta paza

o EBunentupaibe yTpOLIEHOT MaTepHjana u OnpemMe pearH3oBaHux
110C/108a, 3a/1aTaKa, HAJIOra

o AZMHHHCTPATHBHO TEXHHUKH TIOCTIOBH — Fpal)eBHHCKH AHEBHHK,
PaliH HAJIO3H, H3MEHE MOJIATAKA Y TIPOJEKTY H3BE/ICHOT CTakba,
cepBHCHA KIbHra, aTeCTH HHCTaNalMja, anata, ypehaja u onpeme,
MaTH4YHa KibHra o0jekTa, 00padyH TPOLIKOBA....)

o YuecTBOBamE y pacTapIbaiby, eeKTAlMH U cacTaBIbatby onpeme
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M e/leMeHaTa e1eKTPOMOTOPHOT TOroHa H €/eKTPOSHEPreTCKor
nocTpojersa,

« TIpoyuaBatbe TeXHHYKMX yyTcTaBa MepHHX ypehaja 1 onpeme y
npenysehy/cepaicy 1 naunn kopuwhersa;

« OTK7amAME KBAPOBA Ha CICKTPHUHO] OTIPEMH H EICMEHTHMA
€1EKTPOMOTOPHIIX TIOFOHA H TIOCTpOjerba;

5. YIIVTCTBO 3A IUJAKTHYKO-METOJUYKO OCTBAPUBAILE IIPOI'PAMA

Ha nouertky cBake Teme yueHHKe yMO3HATH Ca [M/beBHMA H HCXOIMMA HACTABE, OZIHOCHO Yuerba, MIAHOM Pajia, HAYHHOM MOHANlAA HA YaCOBHMA y KaGHHeTy
NpPaKTHYHE HACTABE Y CMUCITY PHMEHE Mepa 3alTHTe Ha paay. [Tpuiaukom ocTBapHBarba caapskaja mporpama Tpeba KOPHCTHTH YCBOjeHa 3Hatba u3 npeamera OcHoBe
estekTpoTexHHKe, OCHOBE NPAKTHUHKX BelTHa, ENEKTPHUHA Mepetba 1 eNleKTpoHHKa, EjeKTpudHe HHcTanauuje, ENeKTpiune vauiite u noronn. Yuenuke takohe Tpeba
YNO3HATH M CA KPUTEPHjyMOM M HAUMHOM OLeHHBatba. Ha noueTky HacTaBe ypaiMTH NPOBEPY HUBOA 3HAMHA U BELITHHA yUeHHKA, KOja Tpeba 1a Moc/yKe Kao OPHjeHTHp 3a
OpraHM3aLujy ¥ €BEHTYalHy HHIMBH/yaIH3aLlH1jy HACTaBe.

O6mun nacras:
—  TlpakTiyna HacTaBa/ yuere Kpo3 paz
—  Bnok Hacrasa/ yuerse Kpo3 paxy 61oky
MecTo peanusanmuj:
— IlpakTuuna Hactaea ce peanmsyje y mikou (y KaGHHETY NpakTHUHE HACTaBe), yueke Kpo3 paj Ko nocsioaasua. Jleo yacosa, 10 25% o yKynHor Gpoja yacoBa
NpaKTHYHKX O0/IHKA HACTABE, CE MOJKE PEaIM30BaTH H KOJL MOC/IO/IaBIIA.
Tonena na rpyne:

Opesberbe ce enu Ha 2 rpyre y Apyrom paspejy, OJHOCHO Ha 3 rpyne y Tpehem paspesy. bpoj yueHnka ca Kojuma MHCTPYKTOP peajiusyje yuere Kpos paj je

Hajsuwe 5.

Tpu u3pazm onepaTMBHUX M1aHOBA MOTPEGHO je neduuucaTh IMHAMUKY paja umajyhu y BHY 1a je yuere, Kao i opMHUparse CTaBOBA M BPEHOCTH, KOHTHHYHMPaHH
TPOLEC H /12 j& PE3y/ITaT CBUX aKTHBHOCTH Ha 4acOBMMa Peal30BaHHUX PAsIHUHTHM METOICKHM NPHCTYNOM, Kopuiuherem HHpOpMaLHja H3 PasiHuHTHX H3BOPA H Y3
akTuBHO yuewhie yueHuka. [IpUINKOM M1aHHpatba NOTPEGHO je YCKIAAUTH IMHAMUKY pajia ca NpeAMEeTHMA KojH Teopujcku obpaljyjy ucte/cpoane Teme a Takohe u
NIPHIHKOM OpraHM3alifje BOIMTH pauyHa O KanaluuTeTHMa WKoJie.

HacraBy peannsoBaTi cBake HeJle/be TOKOM J1Ba OJIHOCHO TPH pajiHa 1aua, y Tpajaiby oj1 6 uacosa (12, onnocHo 18 yacosa HejesbHO)

IpakTuune caapxaje yCKIaAWTH ca H3Bolerem TeopHjcke HaCTaBe Koja MX MpaTH (noBasaxa je ca whma). [Ipse paaue naHe Tpeba MOCBETHTH YTO3HABAILY YUCHHKA
ca ycroBima paja. Tpeba H3BPUIMTH  MPOLIEHY HHXOBUX NPAKTHIHMX BELITHHA, YTIO3HATH HX Ca 3AIITHTOM Ha Py H YKA3aTH Ha 3HAUj PWAPKABatba PABHAA BE3AHNX
3a paji, pel ¥ IMCLIMMIIHHY. Y MOYETKY NOCBETHTH noceGHy naxisy kopuinherby anata (py4HOT H MAalIMHCKOT), T€ YKa3aTH Ha MOCIIE/IHIE HECTPYUHOT PyKOBAba alaToM
(360r eBenTyatHOr pu3HKa 01 noBpeupana). Herahu 3Hauaj ypeaHOCTH pasHOr MecTa. JIeMOHCTPHPATH OCTAB bl a1aTa, MPHUGOPA, MATCPHJATH 1 HHCTPYMEHTa Ha
ozpehero mecto. MHCHCTHpaTH Ha ofipykaBatby anata v beroBom uninhetby no 3aBpuietky pagosa. HaBeseHe akTHBHOCTH M CBe Apyre Ae(MHUCATH NMOCTABIbaHEM LIHIba U
PeanusaiujomM paaHHX 3a1aTaka H PeJIOBHO YTIO3HABATH YUEHHKE Ca thHMa.

HeonxozHo je cTajlHO HArjaliaBaTH y4eHULMMA J1a je 3a euKacaH paj BakHO NPaBuiIHO 1 edukacHo kopuuhierse anara, npuGopa, MaTepujana, HHCTpyMeHaTa, Npojexara,
JMjarpama, wema u ciiMuHo. YBeK npuiukom npsor kopuuifiera anara, npuGopa, MHCTpyMeHaTa, npojekara, WeMma, ... H3BPLINTH HEONXOHa ieMoHCTpHparba. TTpn
Koprnhersy yHHBEP3ATHOr HHCTPYMEHTa yueHHKy O0jaCHHUTH 3Haua] MEPeIba TaKko 14 CBH e/leMEHTH, TI0Y€B 071 HajjeHOCTABHH]Er CTPYJHOT KoAia 11a 710 C0KEHHX, MOpajy
O/IrOBapaTH CBOjOj HAMEHH 110 CHA3H, CTPYjH, HAMOHY, CTETNeHY 3allITHTE.

[pu 06panw NojeMHAX HACTABHHUX jeIMHHLIA KOPHCTHTH MyJITHME/Hja/THE NIPE3EHTALIH]e, CHMYIalHje pajia NMOjeMHNX elleMeHaTa, aHoe, C/HKe, LpTeske, A ce
OCJIOHHTH Ha CTBapHe e/leMeHTe M NpHMepe H3Boherba pasIHuMTHX HHCTanaumja. ['ie roa je Moryhe, pesynTate Meperba NpeaBHACTH, MOTBPAMTH H PAuYHCKHM MyTeM,
obpaauTh U KomeHTapucaTh. [Ipe noueTka pajsa wiu BekGamba yNo3HaTH yueHHKE ca CPeICTBUMA W anaTMa Koju he GuTH kopuiiheHa 1 cTaBUTH Harjacak Ha notpeGHe
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Mepe Ge3benHocTH y by cripeuasarba nospehusara 1 owrrehersa ypehaja/onpeme/matepujana. Canpiaje He pean3oBaTh CTPOTO Y jeIHOM LMKJTYCY, HErO BHILE MyTa Kpo3
Pas/IMUMTE TEMATCKE LE/MHE H CaZIpikaja OBOT MOJIYJIa HITH y IPYTHM MOJIYJIHMA, a CBE MPeMa KOHKPETHHM 3a/1altima.

Kajia ce npakTHUHH 06HIN HACTABE H3BO/IE Y INKOJIH, METO/Ie yuera, MOry o0yXBaTaTi uamely OCTanor: yuerwe MnocMaTpareM, ONoHalaheM/HMHTHPabeM 1
BEKGACN, YUEIhE KO3 IOBPATHY HH(OPMAILH]Y HACTABHIKE, YCHE KDO3 PEIIIABAIhE PEATHHX MIPOGICMA, YUErhe KO3 HEMOCPE/IHN Paj Ca MATEPHAION 1 KIMEHTUMA,
yBexkOaBare kopuuihera anara, ypehaja u onpeme, yuerwe Kpo3 U3pajly HaupTa U CKHLA, y4ere y BUPTYETHOM OKPYKEHY, YueHe KpO3 CHMYJIaluje H Hrparbe yjiora u
CMYHO.

Kaza ce npakTiuHm 06/IMUM HacTaBe M3BOJE KO/ N0C/IOABLA, METOJIE yuetba Mory 00yXBataTh 3melly ocTaiior: o0HIasak pajHe CpeanHe, yosHaBarbe ca patHHM MECTHMA
M CPEICTBUMA 32 PaJl, MOCMATPathe MPOLECa pajia, AEMOHCTPALIM]Y NPOLIECA Pajia O/l CTPAHE 3aroc/eHHX, MEHTOPA WM HaCTaBHHKA, Kaja je To aoroopeo. Hakon npumene
MPETXO/IHO HABEIEHHX METO/IA yUetba, yHYeHHK MOJKe M 1a HHAMBH/yalIHO BexkOa U u3BpiuaBa npesuljere pajine 3aaTke y Ckialy ca npornucuMa Koju ypelyjy Gesbeanoct u
3/paBJbe Ha pajly M IIaH M IPOrPaM HacTaBe M yuerba. YUeHHK MOyKe /1a W3BPLIM NpeBuheHn pajiiu 3a1aTak, y3 CTPYYHH HAI30p HACTABHHKA HIM MEHTOPA KO/ MOC/I0/IaBLA.
H360p mMeTosta Tpea j1a OCHrypa MOCTYMHOCT, CMUCJICHOCT M PEICBAHTHOCT yuera. MeTozie ce npuaroharajy ycnoBuma Koju noctoje Koa nociosiasia. Hacrasuuk je y
00aBe3H J1a 3 CBAKOT YYEHWKA BOJIM JIMYHH KAPTOH Yy LIWJbY eBHACHTHPAkba BPEMEHa, aKTHBHOCTH M HANPETKa YYeHHKA 3a BpeMe pealn3alifje HacTaBe KO/ NMoc/I0aBla.
JIMYHH KapTOH MOJKE GHTH y THCAHOM WIIH €ICKTPOHCKOM OG/IHKY.

Che 3an1aTKe, PajloBe M CaPIKaje MOCTABHTH NPBO HA OCHOBHOM HHBOY, &/l H3BPIIMTH IITO BHIIE NIOHAB/barba yBONEHeM BapHjaliija Ha HCTe a KaCHHje HX yCIOKHaBaTH.
Tlpe/uiokeHe aKTHBHOCTH OPraHu3yje W H3BOJIM CTPYHHO JIMIIC HIIH HACTABHMK NPaKTHYHE HacTase y npeysehy/cepprcy W npuiiarohasa X pacnioslo’HBOj ONpeMH H
‘Tekyhum nocnosuma Tako 1a npouale Hajéo/LM HAUMH peanu3alMje NPaKTHYHE HACTaBe. AKTHBHOCTH OCMHCIIMTH Tako 1a nosehapajy MOTHBaLMjy 3a NpaKTHYaH paj U
yuerse. OGunazak 1 KOHTposty H3Boljera aKTHBHOCTH BPLIM HACTABHHK MPAKTHYHE HACTABE.

Tpenopyke 3a peaTnsauujy HaCTaBe HPEMA TyATHOM MOAETY 06pasoBarsa
VKONMKO ce HacTaBa peaiu3yje Kao yuere Kpos paj, WKo/Ia W N0C/I0/aBall ASTA/bHO TUIaHHpajy U yTBplyjy MECTO M HauMH peasu3alije MCXOAa, M YHOCE HX Y IUIaH
peaﬂmauuje Yu€ra Kpo3 paa. I'I:launparbe C€ BPLUK HA FOAMLILEM, MECEYHOM HJIH TEMATCKOM M JIHEBHOM HHBOY. Opl'aHVI’JOBSTVI HacTaBy TaKo J1a yYE€HHK Yy MOTIYHOCTH
Gy/ie ynosHar ca opraHu3almjoM paja npeyseha/cepsrca u a ce MPUAPIKaBa MEpa 3alUTHTE HA Pajly M Mepa 3allTHTe OKojiMHe. HacTaBHUK - KOOpAMHATOP yuersa Kpos paj
npoBepaBa J1a Jiu je NOoc/I0/1aBall H3BPLIMO MPOLIEHY PH3MKA HA PAJIHOM MECTY Ha KOME pajie YUEHHL H J1a JIM je H3BEO YBOHY 00YKY yueHHKka o Ge30e/IHOCTH M 3/1paBiby Ha
pajy. UHCTpyKTOp BO/IM €BU/ICHLIM]Y NPOMKCaHY YTOBOPOM H Y JIOFOBOPY Ca HACTABHMKOM — KOOPIMHATOPOM.

briok HacTaea ce peanmusmje Kao yuere Kpo3 paji, y TOKy WIKOJICKE FOIMHE WM NpPel Kpaj Apyror nosyroauiiTa. [ian peanuzauuje 610k HacTase 3ajeaHo, uspabyjy
10C/10/1aBaLL H LIKO:TA, IPEMa CONICTBEHHM MoTpedama  MoryhHoCTHMa, Y OKBHPY HACTaBe y G10KY, KpO3 W3paJty PAIHHX 3A1aTaKa W3BPUIMTH TPOBEPY OCTBAPEHOCTH
MCXO/1a, 4 HA Taj HAUMH OMOTYNHMTH yueHHUMMA I0CTH3ake MIAHNPaHHX MCXO/Ia Y CITyuajy /1a TO HUCY MOIJIH J1a OCTBAPE TOKOM IKOJICKE FOJMHE.

6. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OLEIbUBAILE YUEHUKA

DopMaTHBHO OLICHHBatbE, Kao Mo/es Npalierba HaNpe10Bakba YUEHHKA, Ce O/IBHja Ha CBAKOM Yacy M CBaKa aKTHBHOCT je 1100pa NpH/IMKA 3a NPOLIEHY HANpe/10Batba 1
nasatbe nosparue uudopmauuje. [octuruyha yuennka je moryhe BpeHOBaTH Kpo3: aKTHBHOCTH Ha uacy (Tj. MpOLIECY yuerba): NOCTaB/balbe MUTaka H/HIH J1aBake
KOHKPETHHX pellicba y CKJIajly ca KOHTEKCTOM Y KOME C€ Hasla3H ; MO3MTHBHOM OJIHOCY MPeMa ONpeMH H aiaTy; npalieeM 0CTBapEHOCTH HCX0/a, PelliaBatby MPaKTHUHHX
3a/1aTaKa; TeCTOBE MPAKTMUHKMX BEWITHHA, TOMOh IPYroBUMa U3 O1e/berba Y LMIbY CaB/IafiaBatba rpauBa 1 Cil.
Tlpy popMaTHBHOM OLICHHBaY YUCHHKA KOPUCTHTH H BPEIHOBATH JIHYHH KAPTOH YUCHHKA - IOKYMEHT KOjH CauMibaBa W BO/IM HACTABHHK Y LIMJbY CBHICHTHPAha BPEMEHA,
AKTHBHOCTH M HaNpeTKa yueHHKa 3a BPEME Peasin3alivje NpakTHUHHX 00JIHKA HACTABE KO/ MOC/IOAaBLIA.

Ha kpajy cBaKor yaca Wi aKTHBHOCTH HANIPABUTH KPaTKy aHaIM3y 10CaJalliber Pajia, MOXBATUTH YUEHHKA 33 OHO LITO je MOCTHIao W AaTH My Npenopyke Kako u
1ITa MOYKe M Tpea 1 nonpasu W/riK ypaju.
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CaMo Ha OCHOBY NPEUM3HKX NO/IATAKA CE MOYKe CTelH jacHa CIMKA O NOCTUIHYTHM HCXOJHMA, a Ha OCHOBY TOTa IaTH NPETIOPYKE 3a HANPE/I0BAHE H KOHAUHO H3BECTH
CyMaTHBHA OliCHA.

OuerbuBarbe yueHuka ce o/1Buja y ckiaay ca [papuiHukoM o ouewHBawy. [ToTpeGHO je, Ha MOUETKY IIKOJICKE FOMHE, YTBPAUTH KPUTEPHjyME 3a OlicHHBakbe (Y
cknany ca [TpaBHIHMKOM O OLCHHBAkbY) M Ca HMMa yTO3HaTH yueHHKe. CyMaTHBHO OLICHHBAbe H3BOJHM CE HA OCHOBY (JOPMATHBHOT OLICHHBakba, Pe3y.TaTa/pelieHha
NpoGIeMCKOT WK MPOjeKTHOT 3a/1aTka, npaherem pana yueHuka u cii. Haunn yTephipara cymaTHBHe OleHe YCKIaTHTH Ca HHIHBH/YATHUM 0COOMHAMA yUCHHKA.
BpenHoBare 0CTBAPEHOCTH HCXO0/1a BPILMTH KPO3:
® npaliere 0CTBAPEHOCTH HCXONIA
® npalicke aKTHBHOCTH M MPAKTHUHOT pajia
®  TeCTOBE NPAKTHUHHX BELITHHA
e npaliere AHeBHMKA pata
TloTpeGHO je OCMHMCIUTH BHLIE THIOBA PA3TMUMTHX AKTUBHOCTH (3a/1aTaka) ca MPOJKTHMA Pa3IUNTOr HHBOA CJIOKEHOCTH M YTBP/IMTH OYCKHBAHE HCXO/IE, @ MPeMa HhHMa i
KPHUTEpHjyMe BpeHOBata. IIpuinkom u3Bohera HacTape MoceGHO 0GpaTHTH Nakiby Ha: HAUMH Pajia; MPUMEHY NPOMKCA M CTAHAP/a, MEpa 3alTHTA Ha pajty (3aITHTH O
CTpYjHOT yJlapa, MEXaHHYKHX MOBPE/Ia, Najia ca BUCHHE M CJ1.), 3alITHTE JKHBOTHE CPE/IMHE (3HAuaj NPaBHIHON OJLTaraka OTNaja M 3Hauaj PeLMKIaKe) M Npenopyka 3a
3ALITHTY ONPEME OJ1 HEMPABHIHOT PYKOBak:a; IIAHNPA,E BPEMEHA KPO3 CMHC/IEHO H PyTHHCKO 00aBIbatbe PajloBa; paLOHaIIHY ynoTpeby pecypea; NefaHTHOCT 1
NIPELMHOCT y 0BaBbarsy NOCA; PyKOBaIE ATATOM M O/IHOCY IPEMA HheMy (3Hauaj yIIOTpeGe ATaTa MPCMa HeroBoj HAMCHH/CBPCH H IPABMIHOT O/UTAraka A1aTa HAKOH
ynoTpebe); KOMyHHKALMjy ca capa/IHULMMA.

TIpenopyke 3a ouetHBae NPHINKOM peaiH3alije HACTABE PeMa IyaTHOM Mojiesty 0GpasoBara

HactaBHHK — KOOPZMHATOp yuetba Kpo3 pajl HMa jacHy, OTBOpeHy M GiaroBpemeHy KOMYHHKaLHM]y ca HHCTPYKTOpHMa oapeleHHM 071 CTpane Moc/iofaBua y noriexy
IJIaHKpAlba HACTABE, AKTHBHOCTH M MCX0/1A, Kao M nipalieiba aKTHBHOCTH YueHHKa.

HacraBHuK — KOOPAMHATOP yuera KPo3 paji ¥ HHCTPYKTOP 3ajenno yTphyjy kputepujyme 3a popmariHo npahere yueHHkux nocruriyha, Bpiiie onepalnoHanusaiujy
MCXO0/1a M TIaHUPajy CYMATHBHO OlieHHBatbe. DOPMATHBHO OLCHHBAILE j¢ OCHOBHH METOJI MPOLICHE IOCTUIHYTHX M OCTBAPCHUX MCXO/1a 32 YYEHHKA KOjH yUH KPO3 paj.
HacTtaBHuk, y capabu ca HHCTPYKTOPOM, CacTaB/ba JIMCTY 33 BPEHOBAME KOjy MOMyHaBa HHCTPYKTOP.

HaCTaBHHK KOOP/HHATOP Yueha KpO3 Pl H HHCTPYKTOP, Ha MOUETKY HIKOICKE FOMHE HIH Ha MOUETKY TeMe/MOJIY1a YIIO3Hajy YUeHHKE ca KpHTEpH]yMiMa OpMATHBHOT 1
CYMATHBHOT OLICHHBAFA.

HMHCTPYKTOp NpaTh aKTHBHOCTH yUeHHKA KO/ NOCJI0/aBILa, HA OCHOBY YTBPHEHHX KPHUTEPHjyMa 1 O ToMe G1aroBpeMeHo 00aBellTaBa HACTABHUKA — KOOPIHHATOPA yuetba
KpO3 paj.

HacTaBHHK KOOPAMHATOP yuetba Kpo3 paz (JopMHpa CyMaTHBHY OLIEHY 3a CBAKOT y4EHHKA Ha OCHOBY YHanpes yTBpheHHX KpHTEpHjyMa 1y CapajiibH ca HHCTPYKTOPOM,
y3umajyhiu y 063up crieuuduuHOCTH peaiu3aliije HaCTaBHOI NPoLeca KOJI MocI0aBLa.

Tpenopyuyje ce 1a yueHuLy, Koju ce 00pasyjy npema yalrHoM MOJely, BOJIE IHEBHHK MpaKce, y 00JIMKY KOjH Mpenopyuyjy HaCTaBHHK — KOOPAHHATOP yueHa Kpo3 paji
MHCTPYKTOP a y KOjH YHOCE OTHC M3BPLICHHX PAJIoBa H CBOja 3amakarba.

TosxerbHO je ce 1a ce HAKOH OapelieHe LeTMHE WM MO/TyJ1a OPraHu3yjy MPOBEpe CaBIaJaHOCTH MPAKTHUHMX BEWITHHA KOjUMa G MPUCYCTBOBATM U HACTABHMK —
KOOP/IMHATOP yuerba Kpo3 paji U MHCTPYKTOp. M360poM a/iekBaTHHX W KOHKPETHHX MPAKTHYHHUX 3a/1aTaka ce MEPH HUBO JIOCTUIHYTOCTH MJIaHMPaHHX HCXO/A BELITHHA 32
13a6paH MOy, WITH LIeTHHY.
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1. OCTBAPUBAILE OBPA3OBHO-BACITUTHOI PAJIA — OBJIMIU U TPAJAILE

B2: U3BOPHU CTPYYHM ITIPOI'PAMM

Hasug npeamera: JJMOGTOBU

Paspen Teopujcka HacTaBa Bexbe IMpakTHuHa HacTaBa Hacrasa y Gioky VkynHo
11 35 35
11 31 31

2. UWJbEBH YUEIA

—  CaryienaBare OCHOBHHX NPHHLIMITA HA KOjUMA Ce 3aCHUBA Pajl TM(TOBA U CTHUAe oarosapajyhux 3namwa u3 Te obnacTu
—  YnosHaBarse ca OCHOBHHM MPOHCHMA O TH(TOBHMA

—  YnosHaBare ca TCOPHjCKH 3HaHMa 0 ypehajuma nudrosa

—  VnosHaBame ca elleMeHTHMa ayTOMAaTCKOT YNpaB/batba MoroHoM Judra
~ VnosHaBarbe ca OCHOBHHM NIOJMOBHMA O €IEKTPHUHHM LIEMAMA elIeMAHTa ayTOMATCKOT YTIPBIbatba MOFOHOM dTa
—  Ocrioco.baBare yueHHKa Ha IPAKTHUHY MPHMCHY YCBOJCHHX 3Haba
—  PasBujarbe JOrHYKOT MHIILLEHA U 3aKIbyYHBAHA

—  OcamocrabuBarbe yueHuka y paay u ynyhusamwe na kopuuiherse crpyune nureparype

3. TEME, HCXO/IH, IPENOPYYEHHU CAJIPY)KAJU U KJbYYHH ITIOJMOBH CAJIPIKAJA

Paspen: apyru

Toamusi on wacosa: Teopuja: 35 wacosa; Bexbe: 0 wacona

TEMA

Hncxoan
Ilo 3aBpuwetky Teme yuenuk he Gurn y cramwy na:

TNPEIIOPYYEHH CAIPIKAJH / KJbYYHU NOJMOBH CAIPKAJA

OnuirH NojMoBH
M npomucH
o androBuMa

objacku wra je it

00jacHH OCHOBHH MPUHLMN pajia

OnHIIIE BO3HO OKHO JH(Ta

HaBe/Ie OCHOBHE €JIEMEHTe MalIMHCKE MPOCTOpHje NndTa
HaBe/le HAJOWTHH]€ eTEKTPOMAIIHHCKE AeT0BE THApTA
HaBe/le OCHOBHE T110/ieJie JInToBa

OnHLle OCHOBHA KHHEMATCKa peLuerba U ToBa

HaBe/Ie OCHOBHE Nponvce Koju TpeGa sia Gy ty MCTyHeHH y
JIHQTOBCKHM TOrOHHMa

neduHULM]a ¥ pUHLMN paja andTa

BO3HO OKHO JIM(Ta W MalIMHCKa MPOCTOpHja TdTa, nosena androsa

MECTO yrpajiibe NocTpojera

OCHOBHA KMHEMATCKA PELLIEHa Be3e KAGUHE U IPOTUETETa a HOrOHCKOM

MalIHHOM KOJL PEHOCA CHAre MyTeM Tperba

* KMHeMarcKa peluerba Bese Kabuhe u norouckor ypehaja koa XuapaysimuHux
udprosa

© NPONHCH O BEPTHKATHOM NPEHOCY JIMLA H TepeTa

Kibyunu nojmoBu: gedHHALMjA, BOSHO OKHO, MALIMHCKA NIPOCTOPH]a,
YTpajitba, KHHEMATCKO PELICH:E, POTHCH

Ypebhaju

0GjacHH HaveHy MOTOHCKE MAllIHHE H OHLIE OCHOBHE
KOHCTPYKLIMOHE JIE/IOBE y CHCTEMY MOKPETakha MyTeM Tperha
©oBjacHu OCHOBHH NPHHLMI Pa/ia MIOFOHCKE MallKHe 3a BYY
nyTem Tpera

* TOTOHCKA MAlIMHA 33 ByUY MyTeM TPeHa, CacTaBHH JIe0BU DyHKLMja 1
onme pajia

* noroHcky ypehjaju koa XuapayinuHuX ugTosa, cacTasHu aeoBu ypehaja,
dyukumja u onuc pana
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OMHIIIE OCHOBHE JIMEHTE NOTOHCKOT ypehaja XupayauuHor
nudra

00jacHH OCHOBHHM MPHHIIMI Pajia XHPAYJIMYHOT MOroHa ura
06jacHH HaMeHy W HaBe/ie OCHOBHE Jie/ioBe KaGuHe nudra
HaBe/le OCHOBHA TEXHHUKa pellera Bpata JHdTa

00jacHH OCHOBHH HAYMH YMpaBibatba TH(GTOM

OMHILLIE OCHOBHA KOHCTPYKLIMOHA CBOJCTBA H 3aXTEBE 3 YeTHUHA
ykan audra

oGjachn HameHy ypehaja 3a koHTpoty ontepehersa udra
HaBE/E OCHOBHM HauMH Bewama Kabuie udra

objachu ysiory u Hauu pana ypehaja 3a oTBaparbe M 3aTBapare
Bpara gudra

06jachu yJIory W HauM pajia MeXaHH3Ma 3a 3abpaB/bauBarbe
00jacHH HaMeHy M OCHOBHM NPUHUMI pajia XBaTaukor ypehaja
Anyra (ypreTha Kounmia)

oGjacHn Hameny konup ypehaja

00jacHH yJI0ry MPOTHBTEra U ONHLIE HAYUH HErOBOr MOCTAB/bAbA
objachu ysory rpaHHuHHKa Gp3uHe

HAGPOjH OCHOBHE CHI'YPHOCHE KOHTaKTe

HaBe/le OCHOBHA CHIYPHOCHa KoJla indhta

nperno3Ha OcHOBHe ypehaje y TeXHHYKOj IOKYMEHTaLH|1 JrdTa

KaGHHa MTa u Bpata AHpTa

ynpaibame AHdToM

uenuuHa yxan nudra

ypehaj 3a konTposy onrepehiera

Belatbe Kabute

MeXaHH3aM 3a OTBAPAHsE U 3aTBAPAHE BPATA

MeXaHH3aM 3a 3a6pasbHBarbe

XBaTaukH ypehaju ca TpeHYTHHM, NPHIYLIEHHM H NIOCTYTHHM J€/0BabeM
konup ypehaju

npoTHBTEr

FpaHHYHHLK

CHIYPHOCHH KOHTAKTH W CHIYPHOCHA KOJIa IM()Ta, IPUMEPH Y TEXHHUKO]
JIOKyMeHTauuj1 upra

Kmyunu nojmosn: ypeljaj, norotcka maiuna, kaGuna, Bpata, yie,
MeXaHu3am, YpreHTHa KOYHHLA, CHIYPHOCHH KOHTAKT H KOJIO
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Paspen: Tpehn

Toauumby donst vacosa: Teopuja: 31 uacosa; BexGe: 0 wacosa
HCXOH
TEMA TPENOPYYEHHU CAZIPKAIA / KJbYYHU IOJMOBH CAJIPKAJA
Ilo 3aBpuieTKy Teme y4yeHuk hie GUTH y cTatby i
0GjacHH NPUHLIAI [I0BE3UBakba TH(TOBCKOT NOroHA Ha « Hanajarbe eleKTpU4HOr Moroxa aura, KOMaHAHKW OpMaH Tudra.
CCKTPUUHY MCTPHO3YTHBHY MPE3KY, o EneKtpomexanmuike Gpase, KOHTAKTHE KyTHe, TACTCpH, NPEKHAAUH,
HaBe/le OCHOBHE €EMEHTE KOMAH/HOT OpMaHa THATOBCKOr GMMETATIHH 3ALITHTHI NPEKHAAUM, PESIEjH, KOHTAKTOPH (CKIOMKE),
norosa BPEMEHCKH PeJiejH. MarHETHH H MHYKUMOHH IIPEKH/IauH.
OcHoBHHI HMeHyje CHMGoJIe eIeKTPHYHE OfpeMe Ha eJIeKTPHUHO] eMH o Enektpuuna mema Bese peneja y caMo/ipauKoM Criojy. NOroHcKa
enemenTH 1 KOMAHAHOT OpMaHa 610Ka1a, MONA3HA M NIOrOHCKA GA0KAA, BPEMEHCKH pedcj y Koty
meme Bese y oGjacH HaMeHy M HauMH Paja eleMeHaTa KOMaHAHOr OpMaHa ayTOMATCKOT yNpaB/baba NPoMeHa cMepa oGpratba TpodasHor
AYTOMATCKOM JIMQTOBCKOT MOroHa ACHHXPOHOT MOTOpA, 3alITHTA €IEKTPOMOTOPa 011 TipeonTepehetba, dasha
yupaBbamy 3aLITHTA, eICKTPHUHA LIEMA BE3e Ay TOMATCKHX BPATa, HYXKHO OCBET/bEHE.

KubydHu nojMOBH: Hanajare, CICMEHTH CIICKTPHUHE, KOMAH/IHE W 3alITHTHE
onpeme

Jenunaune n

TyMauH eIeKTPHUHY LIEMY KOMaH/I0Babha MaHM TePeTHAM
amdrrom

MMeHyje cHMGOIE elleMeHaTa eleKTPHUHE OnpeMe Ha LeMH
KOMAaH/I0Bakha MaJIUM TEPETHUM JiTOM

TyMauH eJIeKTpHUHY LIeMY KOMaH/I0Batba XHAPAYIHUHHM

o EnekTpuuHa 1ema Bese Malor TepeTHOT U Ta ca 1Be CTaHuLie, MaBHH
HANOHCKH BOJI, KOJIa yNpaBJbatba M CHrHAH3aLmje.

o Enekrpuuna wema Bese audra ca pUHMM NpHCTajarbeM ca BUe 014
CTaHMIIe, IMIABHH HATOHCKH BOJL, KOJIO YMPaB/batha U CHrHANM3ALM]E.

o Enextpuuna uema sese xuapayamutor andra,

06jacH! OCHOBHH MPUHLIMIT MHKPOTPOLIECOPCKOT YTPaBbatba ca
nporpamiMa ca ayTomaTCKkiM npuiarohaparbem

TyMauH eJIeKTpHYHE KOMAH/IHE LIEMe NPOjeKTHE 0KyMeHTaluje
CaBPEMEHHX yNPaB/bauKHX CHCTEMA e/IEKTPHUHO NOroHa ndra

cabupue auprom o JIugr ca cabupHOM KOMAHIOM Ha j10/1€ (CUMILIEKC), €/IEKTPHYHA LeMa
KoManje MMHEyje CHMGONE elleMeHaTa elIeKTPHIHE OnpemMe Ha BE3€ KOJIa 32 PeryJialujy, NpHjemM KOMaH/e M IIemMa Be3e CHIHaM3almje 3a
€/IEKTPHUHIM LIeMaMa KOMaH/0Bakba XHpayIHuHAM JIHBTOM Cllyyaj BHILIE OJ1 YETHPH CTaHHLE.
0GjacHi OCHOBHM NMPUHLMN caGupHe KOMaHie Ha 1o
K/byunn mojMoBH: eIeKTPHYHA IIeMa, CHIHAIN3a1M]ja, cabupHa KoMaH1a
0GACHH OCHOBHY CTPYKTYPY YNpaBJ/baukor CHCTEMA CABPEMCHHX | ®  OCHOBHH NPHHLIWITH CABPEMCHHX CHCTEMA MIOKPCTAkba H YTIPaBIbatha
noroxa nudToBa nudroBuMa
0BjachH 0Ty MHKPONOPOLIECOPCHX YTIPABLAYKHX CHCTEMa ©  MMKPOMPOLECOPCKH YTPABIbaUH CHCTEMM 1 (pPEKBEHTHO peryncanH
THQTOBCKHX MOroHa TIOTOHH TH(TOBA
Cagpemenn 0GjacHn OCHOBHY HaMeHY (pPEKBEHTHOT YNIpaBIbarba ®  OCHOBHHM MPHHLIMITH MHKPOTIPOLIECOPCKOT YNPaB/bakba, ca 3a1aTHM
cucremn €1 eKTPHUHUM NOrOHOM (Ta TPAHCTIOPTHHM NIPOIPAMHUMA, Ca IIPOTPAMHMA KOjH Ce ayTOMATCKH
YHpaB/bamka 06acHH OCHOBHH MPHUHLIAIT MHKPOTPOLIECOPCKOT YNpaB/barba 3a npunarohasajy
androBuma 3a/1aTMM TPaHCIIOPTHHM NPOrpaMUMa *  aHaIM3a TEXHUUKE 0KYMEHTALMje CaBPEMEHOT YNIPaB/bauKor cHCTeMa

mdra
Kby N TOjMOBH: CABPEMCHH CHCTEM MOKPETaHa, MHKPTIOPOLIECOPCKH
YNIPaBIbauKH CHCTEM, (PPEKBEHTHA PEryJialija, TPaHCTIOPTHH MPOrpam,
caBpeMeHa TeXHUUKA JIOKyMeHTalHja
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4. YIIVTCTBO 3A JUAAKTUYKO-METOAUYKO OCTBAPUBAILE IIPOI'PAMA
Ha nouetky cpake Teme yueHHKe yTO3HaTH ca LIMbEBUMA M HCXO/IMMA HACTaBE / yuerha, NIIAHOM Pajia i HauMHHMA OLIeHHBaba.
OGmun nacrase:
HacraBhu caapskaju ce peanusyjy kao:
— TeopHjcKa HACTABA
Mecto peajusauuje HacTaBe:

Teopujcka HacTaBa ce peanusyje y CeLMjai30BaHOj yUHOHMLM WK oiroBapajyhem kaGuueTy koju TpeGa a Gysie onpemsben oaroBapajyhum HactaBHiM
CPEACTBMMA, MaKeTaMa H MOJIE/INMA, rpauuKHM NpHKasuMa.

Mertone pa:
— Monosomka, ujanourka
—  JlemoncTparmja
—  Jluckycuja
Ipenopyke 3a peajn3annjy HacraBe:
Jpyru paspex

TIpusnKoM ocTBapHBarba caapskaja Nporpama Tpeda KOPUCTHTH yCBOjeHa 3Hatba M3 NIPEIMETa MAaTEMATHKa, (PH3MKA, OCHOBE NPAKTHUHHX BEWITHHA, €/IEKTPHUHE
uHcTanauuje. Takohe je BakHO MOBE3MBATH CApsKaje KOjH ce H3yuaBajy y OBOM MpeaIMETy ca OaroBapajyliuM TeMaTcKhM LeTHHaMa IpYTHX CTPYUHHX NPEJIMETa. TIe Fofl je
T0 Moryhe yueHuIMMa CTMKOBUTO NpHKasaTh ofpeljene BpeTe ypehaja, TOM MPHIMKOM KOPHCTHTH I0BOJbaH OPOj ClHKa, LipTeka, H MyITHMERjanHuX caapskaja. Tokom
obpaze ocHoBHKX ypehaja sindTa, 0 MOryhHOCTH KOPHCTHTH M PUMEPE M3 TEXHUUKE JOKYMeHTauuje udTa.

TIpu ToMe, Tpeba MMaTH y BUJTy 1a OB/A/IABAHE 3HAKMMA H BELITHHAMA, KA H (HOPMHPAIE CTABOBA M BPEHOCTH, NPE/CTABIbA KOHTHHYHPAHH NPOLIEC H Pe3yITaT je
KYMYJIaTHBHOT IGjCTBA LEIOKYTHHX aKTUBHOCTH Ha CBUM 4acoBHMa, LITO 3axTeBa Behy napTuuunaiyjy yueHuka, pasiuuura METo/ICKa pelletha, BeJInku Gpoj npuvepa u
Kopumherse HHpOPMALIMjA H3 PASTHUHTHX W3BOPA.

Tpehu paszpen

TIpusnKoM ocTBapHBakba caapskaja Nporpama Tpeda KOPHCTHTH YCBOjeHa 3HAkbA H3 TIPEMETA MATEMATHKA, (PH3MKA, OCHOBE NPAKTHUHHX BEWITHHA, EIEKTPHUHE
MalluKHe U NOTOHH, e/IEKTPOONpeMa y HHILYCTPHH, IPAKTHYHA HACTABA, elleKTpHUHe HHcTanauuje. Takohe je BajkHO NOBE3UBATH Callpikaje KOjH ce H3yyaBajy y OBOM
npeaveTy ca oaroBapajyhum TeMaTckuM LieMHAMa IPYTHX CTPYUHHX NpE/iMeTa.

TMpuaKKkom peanu3auuje HacTase npenopyuyje ce y mto Behoj MepH KOPHCTHTH TeXHHUKY JIOKyMEHTAL]y npoy3Boljata KOMIIOHEHTH TH(TOBA, NPOjeKTHY
JIOKYMEHTALjy JIM(TOBA, pealHe eIeKTPHUUHE LeMe H3 NIPOjeKTHe 10KyMEHTaLlje, CIIMKe, LPTeke H MyJITHMEANjaHe capikaje.

Tpeba umaTh y BU/y /1a OBa/laBatbe 3HAKUMA W BELITHHAMA, KO U (hOPMHUPakhe CTABOBA M BPEIHOCTH, NPE/ICTAB/ba KOHTHHYHPAHH TIPOLIEC M PE3YJITAT je KyMyIaTHBHOR
JIejCTBA LIE/IOKY THHX aKTHBHOCTH Ha CBMM YacOBUMA, WITO 3axTeBa Behy napTUUMNaLujy yueHHKa, pasiuuuTa METO/ICKA Pellietba, BEMKH Gpoj npumepa u kopuiuhere
MH(OpMALIMja M3 PASIHUHTHX H3BOPA.
Ipenopy4enn 6poj yacosa no TeMama:
Jpyru paspex

—  OnwTH NoJMOBH 1 nponkck o audrobruma 10 yacosa

—  Vpehaju 25 uacosa
Tpehn paspex

— OCHOBHH €ICMEHTH 1 IEME BE3e Y ayTOMATCKOM yrnpassbaiby 15 uacosa

— Jenmnaune v cabupHe KOMaHe-NpUHLIMNK pajia 10 wacosa

— CaBpemeHH CHCTEMH yrpaBibatba JiM(ToBHMA 6 yacoBa

HacraBHuK MOJKe, Y TOKY peaiuzaliije nporpamMa M NpHIMKOM MiIaHUpaka peansaluje caapiaja, Kako rio0aiHo Tako M onepaTHBHO, yTBpANTH Behu win MawH Gpoj uacoBa
110 TEMama oJl IPEnopyyeHHX.
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5. YIIVTCTBO 3A ®OPMATUBHO U CYMATUBHO OUEHLUBALE

HacTaBHUK, Ha MOYETKY LIKOJICKE FOIMHE WM HA NOYETKY TeMe YNIO3Haje yUeHHKe ca HAUHHOM OLIeHHBakba, IMHAMUKOM M €JIeMEHTHMA OLICHHBaIbA.
Ipahere passoja, Hampe/I0Bara i OCTBAPEHOCTH MOCTHIHYha yueHHKa 06aBsba ce (JOPMATHHHM W CyMAaTHBHHM OLICHHBAHEM.
DopMaTHBHO OLEILHBAILE CE O/IBUja HA CBAKOM Hacy Kpo3:
- npaherbe aKTHBHOCTH YueHHKa Ha uacy (Tj. Npouecy yuerba);
~  KOHTHHYaHO npaherba JOCTHIHYTHX HCXO0/1a M HUBOA MOCTHIHYTHX KOMIETEHIM]a,
- yuewhem yueHHKa y 3ajeIHHUKOM pany

HacTaBHHK y NOCTYTIKY OUEHHBatba PHKYIba H G&EHKH NOAATKE O NOCTHIHYNHMA yueHHKa, IPOLECY YHeHa, HANPEIOBaIbY H PazBojy YUEHHKA TOKOM FOHHE Y AHEBHHKY
paja M cBOjoj NENArouiKoj JOKYMEHTalUjH.
CyMaTHBHO OHEIbHBAIbE CE BPLIM HA KPajy MPorpaMcKe LelTHHe, MOJy/1a Wi 3a KIaCH(UKALIMOHH IEPHOL U3 MPEIMETa Ha OCHOBY:

- yCMeHE npoBepe 3Harba;

= KOHTpOnHUX u Aomahux 3aaTaka

- TecToBa 3HaHa, ONHOCHO 3a/1aTaka 0GjEeKTHBHOT THITA.

- nojaTaKa NPHKYILEHNX (OPMATHBHUM OLEHHBAMEM

DOPMATUBHO M CYMAaTHBHO OLCH:MBabe €0 Cy jeIMHCTBEHOr Mpolieca OLieHHBakha 3aCHOBAHOT HA yHamnpesa yTBpheHHM KpPHTepHjyMHMa ca KOjuMa Cy yHeHHIH
ynossatu.
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ПРАВИЛНИК


 


О ДОПУНАМА ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА 


СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА 


ЕЛЕКТРОТЕХНИКА


 


("Сл. гласник РС", бр. 


7


/


2021


)


 


 


На основу члана 67. став 3. Закона о основама система образовања и васпитања (


“


Службени гласник РС


”


, бр. 


88/17, 27/18 


-


 


др. закон, 10/19 и 6/20),


 


Министар просвете, науке и технолошког развоја доноси


 


ПРАВИЛНИК


 


о допунама Правилника о плану и програму наставе и учења стручних предмета средњег стручног 


образовања у подручју рада Електротехника


 


Члан 1.


 


У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју 


рада Електротехника (


“


Службени гласник РС 


-


 


Просветни гласник


”


, бр. 11/18, 7/19, 9/19, 13/19 и 12/20), после 


плана и програма наставе и учења за образовни профил монтер телекомуникационих мрежа, додају се планови и 


програми наставе и учења за образовне профиле електричар и електротехничар процесног управљања, који су 


одштампани уз овај правилник и чине његов саставни део.


 


Члан 2.


 


Планови и програми наставе и учења за образовне профиле електричар и електротехничар процесног 


управљања остварују се и у складу са:


 


1) Решењем о усвајању стандарда квалификације 


“


Електричар


”


 


(


“


Службени гласник РС 


-


 


Просветни гласник


”


, број 


19/20);


 


2) Решењем о усвајању стандарда квалификације 


“


Електротехничар процесног управљања


”


 


(


“


Службени гласник 


РС 


-


 


Просветни гласник


”


, број 19/20).


 


Члан 3.


 


Даном ступања на снагу овог правилника престају да важе:


 


1) Правилник о наставном плану и програму стручних предмета средњег стручног образовања у подручју рада 


Електротехника (


“


Службени гласник РС 


-


 


Просветни гласник


”


, бр. 7/12, 2/13, 6/14, 10/14, 8/15, 14/15, 4/16, 13/16, 


4/17, 1/18, 2/18, 5/18, 4/19, 2/20, 9/20 и 3/21), у делу који се односи на наставни план и наставни програм стручних 


предмета за образовни профил електричар;


 


2) Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и 


четворогодишњем трајању у стручној школи за подручје рада Електротехника (


“


Службени гласник РС 


-


 


Просветни 


гласник


”


, бр. 4/93, 1/94, 1/95, 7/95, 7/96, 3/01, 8/02, 3/03, 1/05, 7/05, 2/07, 4/07, 10/07, 7/09, 5/11, 7/12, 3/13, 11/13, 


14/13, 10/14, 8/15, 14/15, 4/16, 7/16, 11/18, 9/19 и 12/20), у делу који се односи на наставни план и наставни 


програм стручних предмета за образовне профиле електроинсталатер и електротехничар процесног управљања.


 


Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за 


образовни профил електричар, у трогодишњем трајању, стичу образовање по Правилнику из става 1. тачка 1) 


овог члана, најкасније до краја школске 2023/2024. године.


 


Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за 


образовни профил електроинсталатер, у трогодишњем трајању, стичу образовање по Правилнику из става 1. 


тачка 2) овог члана, најкасније до краја школске 2023/2024. године.


 


Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за 


образовни профил електротехничар процесног управљања, у четворогодишњем трајању, стичу образовање по 


Правилнику из става 1. тачка 2) овог члана, најкасније до краја школске 2024/2025. године.


 


Члан 4.
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 ПРАВИЛНИК   О ДОПУНАМА ПРАВИЛНИКА О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА  СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА  ЕЛЕКТРОТЕХНИКА   ("Сл. гласник РС", бр.  7 / 2021 )  

  На основу члана 67. став 3. Закона о основама система образовања и васпитања ( “ Службени гласник РС ” , бр.  88/17, 27/18  -   др. закон, 10/19 и 6/20),   Министар просвете, науке и технолошког развоја доноси   ПРАВИЛНИК   о допунама Правилника о плану и програму наставе и учења стручних предмета средњег стручног  образовања у подручју рада Електротехника   Члан 1.   У Правилнику о плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју  рада Електротехника ( “ Службени гласник РС  -   Просветни гласник ” , бр. 11/18, 7/19, 9/19, 13/19 и 12/20), после  плана и програма наставе и учења за образовни профил монтер телекомуникационих мрежа, додају се планови и  програми наставе и учења за образовне профиле електричар и електротехничар процесног управљања, који су  одштампани уз овај правилник и чине његов саставни део.   Члан 2.   Планови и програми наставе и учења за образовне профиле електричар и електротехничар процесног  управљања остварују се и у складу са:   1) Решењем о усвајању стандарда квалификације  “ Електричар ”   ( “ Службени гласник РС  -   Просветни гласник ” , број  19/20);   2) Решењем о усвајању стандарда квалификације  “ Електротехничар процесног управљања ”   ( “ Службени гласник  РС  -   Просветни гласник ” , број 19/20).   Члан 3.   Даном ступања на снагу овог правилника престају да важе:   1) Правилник о наставном плану и програму стручних предмета средњег стручног образовања у подручју рада  Електротехника ( “ Службени гласник РС  -   Просветни гласник ” , бр. 7/12, 2/13, 6/14, 10/14, 8/15, 14/15, 4/16, 13/16,  4/17, 1/18, 2/18, 5/18, 4/19, 2/20, 9/20 и 3/21), у делу који се односи на наставни план и наставни програм стручних  предмета за образовни профил електричар;   2) Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и  четворогодишњем трајању у стручној школи за подручје рада Електротехника ( “ Службени гласник РС  -   Просветни  гласник ” , бр. 4/93, 1/94, 1/95, 7/95, 7/96, 3/01, 8/02, 3/03, 1/05, 7/05, 2/07, 4/07, 10/07, 7/09, 5/11, 7/12, 3/13, 11/13,  14/13, 10/14, 8/15, 14/15, 4/16, 7/16, 11/18, 9/19 и 12/20), у делу који се односи на наставни план и наставни  програм стручних предмета за образовне профиле електроинсталатер и електротехничар процесног управљања.   Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за  образовни профил електричар, у трогодишњем трајању, стичу образовање по Правилнику из става 1. тачка 1)  овог члана, најкасније до краја школске 2023/2024. године.   Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за  образовни профил електроинсталатер, у трогодишњем трајању, стичу образовање по Правилнику из става 1.  тачка 2) овог члана, најкасније до краја школске 2023/2024. године.   Ученици уписани у средњу школу закључно са школском 2020/2021. годином у подручју рада Електротехника за  образовни профил електротехничар процесног управљања, у четворогодишњем трајању, стичу образовање по  Правилнику из става 1. тачка 2) овог члана, најкасније до краја школске 2024/2025. године.   Члан 4.  

