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	ПРАВИЛНИК
O ИЗМЕНАМА ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА
("Сл. гласник РС - Просветни гласник", бр. 8/2015)



На основу члана 79. став 3. Закона о основама система образовања и васпитања (“Службени гласник РС”, бр. 72/09, 52/11, 55/13 и 35/15 - аутентично тумачење),
Министар просвете, науке и технолошког развоја доноси
ПРАВИЛНИК
О ИЗМЕНАМА ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА
Члан 1.
[bookmark: anchor-2-anchor]У Правилнику о наставном плану и програму стручних предмета средњег стручног образовања у подручју рада Електротехника (“Просветни гласник”, бр. 7/12 и 2/13 и “Службени гласник РС - Просветни гласник”, бр. 6/14 и 10/14) делови: “НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ТЕЛЕКОМУНИКАЦИЈА” и “НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА” замењују се новим деловима који гласе: “НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ТЕЛЕКОМУНИКАЦИЈА” и “НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА”.
Наставни планови и програми из става 1. овог члана одштампани су уз овај правилник и чине његов саставни део.
Члан 2.
Даном ступања на снагу овог правилника престају да важе:
1. Правилник о наставном плану и програму огледа за образовни профил електротехничар телекомуникација (“Просветни гласник”, бр. 9/07 и 5/11), у делу који се односи на наставни план и програм стручних предмета за други, трећи и четврти разред;
2. Правилник о наставном плану и програму огледа за образовни профил електротехничар за електронику на возилима (“Просветни гласник”, бр. 13/04, 12/05, 8/06, 3/07, 5/11, 7/12 и 2/13), у делу који се односи на наставни план и програм стручних предмета за други, трећи и четврти разред;
[bookmark: anchor-3-anchor][bookmark: anchor-4-anchor]3. Правилник о наставном плану и програму за стицање образовања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада електротехника (“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 и 3/13 и “Службени гласник РС - Просветни гласник”, бр. 11/13 и 14/13), у делу који се односи на наставни план и програм стручних предмета за други, трећи и четврти разред за образовни профил електротехничар телекомуникација.
Члан 3.
Овај правилник ступа на снагу осмог дана од дана објављивања у “Службеном гласнику Републике Србије - Просветном гласнику”.
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image3.png
Jly’RHOCTH - CTPYYHe KOMINIeTeHIHje

3ajauu - jeiHHHLE KOMNETEHIHja

M3BpiiaBae NocioBa y npolecy passoja 1
TIPOM3BO/IIbE TENIEKOMYHHKALIMOHUX ypehaja

[pojekToBame wramMnanux kosa ("mioue")

Montupatbe ("nymere'") WTamMnaHux nioya

Mywramwe y pan ("oxkuBbaBarbe") WTAMIAHKX 1171042 (TECTHPAbE)
HWmnnemenTHpatbe ITaMMaHKX Miiova y onroapajyhe ypehaje uw/uin cicreme
KonTposia u npaherse npoiieca cepujcke MpoM3BO/IHE

ITpunpema NpojeKkTHe i TeXHHUKe
JIOKyMEHTaLHje TENEKOMYHNKAUHOHHX.
CcHCTeMa M0 YNy TCTBUMA MHKeHhepa

[pukynbate nojaTaka Ha TepeHy MOTPEGHUX 3a H3paly NpojeKTa

Pa3spaia jeIHOCTaBHUjHX €Ta/ba NPOjeKTa

[paduuka u TekcTyanHa obpaa npojexta

Hs3pana npeviepa 1 npenpayyHa

[punpema u H3MeHa TEXHUUKE IOKyMEHTalMje TeeKOMyHHKAUMOHNX ypehaja
[punpema u H3MEHa NPOjeKTHe TOKYMEHTALH]e TeIeKOMYHUKALHOHHX CHCTeMa
W3pana nonyne

Hucranupamwe ypehaja n onpeme y
TEIEKOMYHHKALMOHUM CHCTEMHMA

TMpunpema onpeme U MaTepHjaiia MpeMa TEXHHUKO] 10KYMEHTALIHjH
[Mocraebate (MOHTHpame) ypehaja

[MpoBepaBare HCNPABHOCTH MojeAMHadHKX ypehaja
Kougurypucame onpeme

Hnterpucare onpeme

ObaBbarbe 3aBPUIHOT TECTHPAbA NPE MyIITakba y pajl

Mywrame cucrema y pan (y3 HaA30p HHKebepa)

OzprkaBatbe TeleKOMYHHKALHOHE OnpemMe

Mepetse Ha KJby4HUM Taukama (N0 Halory)

Vrephuawe mMecta u BpCTe KBapa

Otknatbarbe HEHCNIPABHOCTH Ha ypelhjajuma u crctemy

Bohewe anmunuctpaumje o ypehajuma, cucremy 1 MepHOj onpemMu
[Mpaliere ncnpasHOCTH pajia cCHCTEMa TOKOM eKcrloaTalmje
V3BeiiTaBaise 0 CTatby TeleKOMYHHKALMOHE onpeme

Bohere eBunexunja

EBuneHTHpabe KBapoBa

EBuieHTupame notpeGHor Matepujana

EBueHTHDaIbE YTPOLICHOT MaTepHjana

EBWICHTHDaIE PEZIOBHOT OIPKaBaha

EBuIeHTHDAIbE MIAHHPAHHX AKTHBHOCTH

EBH[[CHTIA]JGH:C peanu3oBaHuX Hajora

EBHIEHTHPAIbE H3BPLICHUX MEPetba

Boljewe nHeBHuKa paja Ha TepeHy (00pauyHaBambe paHHX HANOra Mo HOPMaTHBY)
Kontpona 1 npalierse CTara 3a/11xa MOTPOLIHOT MaTepHjajia i Pe3epBHUX 1e10Ba
KOOPHHHMPEH:E Ca KOPUCHUYKHM LEHTPOM

8.1.1. EKCTpemMHH YC/I0BH 1O/ KOjUMA ce 00aB.bajy AyKHOCTH:
€KCTpeMHa TeMnepaTypa (BHCOKa, HUCKa, YeCTe MPOMEHe M Cl.).

8.1.2. MI3/105K€HOCT PH3HLMMA NPH 00aB/bakbY NY/KHOCTH:
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Haszus moaysna:
Tpajawe Mozysia:

Cucremun BH/€O HA/130pa
39 uyacosa

LUUJBEBU MOAYJIA

HUCXOAU MOAYJIA
Tlo 3aBpueTky MOzyJ1a yueHuk he GuTH y CTamy
picH

OBABE3HHM U INPENMOPYYEHU
CAIPKAIU MOAYJIA

MPEMOPYYEHE AKTUBHOCTH 1
HAYMH OCTBAPHUBAIbA MOAYJIA

+ OcnocoGbaBatbe yueHuKa
3a MHCTaTHpakbe (MOHTAXY,
OBE3HBatbE,
KOH(UrypHcame ...) 1
OJIp)KaBakbe CHCTEMA BHIEO
HAJ130pa 1 IEMOHCTpALH]y
dyHkumja cucrema (06yky
KOPHCHHKA).

® oGjachy (yHKUMjy U IPHHLUN paja cucTemMa
3a BHEO Hal30p;

® 00jacHy NpeHOC ay/Mo U BUEO CUrHaJa,
KOMaH/IHHX H YNPaBJbauKuX CHrHAJA y
CHCTEMY BHJIEO Hal30pa;

® H3pa;M MHCTAnalljy CHCTEMA BUACO HAa30pa
¥ HCMHUTA MCMIPABHOCT u3paljeHe MHCTanaLmje;

® MOHTHpA H HHCTATTHPA PA3THUHTE BPCTE
Kamepa;

® TOBEXKE IMaBHO M PE3ePBHO Hanajambe
cucrema;

® MOHTHPa 00jEKTHB Ha Kamepy npema
3aXTeBHMa;

® MOHTHPA M HHCTAHPA MOHHTOP;

® MHCTANNPA BUILIEKAHATHH THTHTATHA CHHMAY
(DVR);

® HHTErpHIle KOMIOHEHTE CHCTEMA BUICO
Hanzopa;

® M3BPUIM KOHDUIYpaLMjy, HCTIHTHBAKE H
NporpamMupame CHCTeMa Npema 3aXTeBnmMa
KOPHCHHKA;

® nosexe cucreM ca PC pauyHapom KopHCHHKa
1 oMoryhu npeHoc cHrHana Ha JasbuHy;

® myliTa cucTeM y pas;

® JeMOHCTpHPA (yHKIHje CHCTeMa;

® KOPHCTH CTPY4HY TEPMUHOJIOTH]Y Y OBOj
obnactu;

® NpHUMEHH Mepe 3alITHTE Ha pajy;

® MpHUMEHH NPENopyKe 3a HHCTANALH]y onpeme i
3aUITHTY ONpeMe 01 KBapa Mpoy3pOKOBAHOT
HEMPaBHITHUM PYKOBAH-EM.

R

TMpocnekThu MaTepujasi 0 KOMMOHEHTaMa
cHCTeMa 3a BHIIEO HAl30p;

Marepujan u onpema 3a u3pazy MHCTaauuje
cHCTeMa 3a BHIIEO HAI30p;

IMpateha TexHHYKa T0OKyMEHTaLlHja 38
MOHTaXKy, HHCTATHPAIbE H MyIITabe Y pak
cHcTeMa 3a BUzIeo Hansop, (eHr. Installation
Manual);

Cranmapn 1 MPOMHCH 33 MOHTAKY H
MHCTANHPARE CHCTEMA BH/IEO Hal30pa;
Tpojexat cucTema BHIEO Hal30pa 0GjeKTa;
Tunosu kamepa;

OGjexTHBH 3a Kamepe;

Hanajame cucrema;

Vpehaju 3a cHumMarbe 1 NpolecHpare CHrHana;
Komnpecuja Buneo curnania;

JeTekumja kpetama;

AnapMHH ynazu;

Codreep 3a npersiel CHUMAKa Ha padyHapy;
MoHHTOpH 3a BUIEO HA30D;

KaboBu 1 KOHEKTOpH;

AJiaT 1 HHCTPYMEHTH 3a HCITHTHBAE
MHCTanauuje u ypehaja (tectepu).

Ha nouetky Mojty/1a yueHHKe yro3HaTH ca
LUMbEBUMA H HCXOMMA HacTaBe / yuemwa, njiaHom
pana v HaYMHMUMAa OLCHHUBaba.

O6auuu Hacrase

Monyn ce peanusyje kpo3 cienehe obinke
HacTaBe:

* mpakTHyHa Hactasa (27);

« HactaBay 6s10ky (12).

Mogena onesbema na rpyne
Opniesbebe ce e Ha rpyne 10 10 yueHuka

NPHIMKOM peasusaltuje:
® NPaKTHYHE HACTaBe;
* HactaBe y O10Ky.

Mecto peain3al !u‘e HacTrase
Hacraga ce peannsyje y WKOJICKOM KaOHHETY.

Mpenopyke 3a peanu3aunjy Hacrase
o [peaMeTHH HACTABHHK MOKE H3MEHHTH 10

10%, ay3 carnachoct Crpyusor Beha 10 20%
npenopyueHor caapikaja.

o HacraBy peaiu3oBaTh cBake pyre Helesbe
6110k yacoBMMa y Tpajatby 4 WKoJCKa yaca.

* YV okBHpY HacTaBe y O110Ky, Kojy Tpeba
peanu3oBaTH Ha Kpajy MO/yJIa, M3BPIIMTH
NpHIpeMy YueHHKa i POBEPY OCTBAPEHOCTH
nexona.

Ouemnpame

Bpe/iHOBatbe OCTBAPEHOCTH HCXO/1a BPLIMTH

Kpo3:

o npahere 0CTBAPEHOCTH NCXO/IA;

® TECTOBE NPAKTHYHHX BEUITHHA
(pannu 3anarak).





image94.png
Hasus monyna:
Tpajaise Moay.ia:

Kab6/10BcK0 AMCTPHOYTHBHU CHCTeMH
27 uacosa

LUWBEBU MOAYJIA

HCXOIU MOAYJIA
TMo 3aBpuieTKy MojyJ1a yueHuk he GuTH y cTamby
na:

OBABE3HMU U MNPEMOPYYEHU
CAZIP)KAJH MOZYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAIA MOIYJIA

« OcrnocoGbaBare
YHEHHKA 32 HHCTANHPAIbE
1 O/Ip)KaBatbe KablOBCKO
UCTPUGY THBHUX
cncrema.

® oGjachy (yHKLWjy U NPUHLKAT paja
3ajeIHHYKIX aHTeHCKuX cuctema (3AC) n
KkabnoBcko nucTpubyTuBHUX cuctema (KJIC);

* wuspanu ukctanaumjy KJIC-a;

o nosexe TB npujemunk, kab1oBcke Moaeme
(Cable Modem), Set-Top Box na KJIC:

® HCMUTA HCNIPABHOCT M3BE/ICHE HHCTATIALIM]E,
YTBD/IM KBATMTET CHIHAIA U H3MEPH HHBO
CHrHANa Ha CBAKOj MPHKIbYYHHLIM:

© ZIeMOHCTPHpa paj cHeTeMa :

® KOPHCTH CTPY4HY TEPMUHOIIOTH]Y Y OBOj
obnactu;

® NpHMEHH Mepe 3allTHTE Ha paily;

® MpHMEHH MPenopyKe 3a HHCTAALM]y Onpeme
¥ 3aLITUTY ONpeMe O] KBapa Npoy3poKOBaHOr
HEeMPaBUIIHUM PYKOBAHEM.

Tpojekar kaG0BCKO ANCTPHOY THBHHX
cucrema (KJIC);

Crannapnu 1 nponucy 3a uspany KJIC
mpeKe;

Anat 1 MatepHjail 3a MOHTa)XY, HHCTANNPAHE
u ucnutupawe KJC cucrema;
Moncucremn KJIC-a;
XHuOpUAHO-ONTHYKO-KOAKCHjalHa
apxutektypa KJIC-a (HFC);

Enementy kyhue nucranaumje KJIC-a
(xabnoBu, koHekTOpH U anantepu — F, RF,
BNC, npuksbyunuue, onuensuun — TAP,
pasnennuk — splitter, cabupuuue — coupler,
untpu, ckperHuue, ocnabbusauu, RF
nojauaBaum);

Set-Top Box, Cable Modem.

Ha nouetky MontyJia yueHuke ynosHaTh ca
LHILEBUMA U HCXOIMMA HACTaBe / yuera, MiIaHoM
pana M HaYMHUMA OLIEHUBakbA.

O6auuu Hacrase
Monyn ce peanusyje kpos cnenehe oGnnke Hactase:

« npakTHyHa Hactasa (21):
« HactaBay 610Ky (6).

Monena one/berha Ha rpyne
Onesberse ce nenu Ha rpyne 10 10 yuenuka

NPUIMKOM peanmsauuje:
® MpaKTHUHE HACTABE;
e Hacrase y GJIOKy.

Mecto peannsauuje nacrase
HacraBa ce peanusyje y HIKOJCKOM KaGHHETY.

Ipenopyke 3a peanusauniy Hacrase

o [IpeaMeTHH HACTABHHK MOXKe H3MEHHTH 10 10%,
ay3 carnacHoct Ctpyutor eha 10 20%
npenopyueHor caapikaja.

® V oKkBHpY HacTase y 610Ky, Kojy Tpeba
peanu3oBaTH Ha Kpajy MOJ/Ia, W3BPUINTH
NpPUMpeMy Y4eHHKa H POBEPY OCTBAPEHOCTH
Hexoza.

Ouemwupame
BpenHoBatbe 0CTBAPEHOCTH HCXO/1A BPLUNTH KPO3:

o npaherbe OCTBAPEHOCTH HCXONA:
® TECTOBE MPAaKTHYHHX BELITHHA
(paznuy 3a1aTak).

KOPEJIALIUJA CA IPYTUM NPEAMETUMA/MOYJIUMA
o [lpakTuna HacTasa - 2. paspea: TK uncranaumje u onpema
o Tlpeavern: Komyraumona texuuka (111 paspen), [puctynue mpexe n ypehaju (111 u IV paspen)

" Mcxon IeMOHCTPHPA paji cHETeMa Peasim30BaTh YKOJHKO y 1ikosin noctoju Set-Top Box
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Hanowmena:

Mojysn Hucy Mel)ycoGHO 3aBUCHM, Na Ce MOTY peain3oBaTH H yropeso.

V 11l paspeny mozyiie | 1 2 peanusosatu y I nosyroanry, a moayse 3 u 4 y Il nonyroanmry.
VIV paspeny monyn | peanusosatu y I nonyroauwty, a moayse 2 u 3 y Il noayroaumry.
TIpusukoM peanusaiyje BOANTH pauyHa 0 KOpenalmju ca npeaMeTHma.

Peanuzainja Moy/1a MO3Ke /12 3aBHCH M OJ1 KaNaLMTeTa WKOJIe W/WIH HheHe YHYTpalllihe OpraHusaLmje.
Hacragy y Gs10ky je Moryhe peannsoBaTi 4 HHTErpaiHo (Ha HUBOY MpeaMeTa) Ha Kpajy LIKOJICKE FOJMHE pajii MPOBepe 0CTBAPEHOCTH HCXO/1a KPO3 M3pajly pajlHKX 3aj1aTaka 3a cBe obpahene

MOZIyJie y TOKY WIKOJICKE FOHHE.
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Ha3zus npeamera:
Tomuubu on yacosa:

Paspen:

Lumesn npeameta

4eTBPTH

CUCTEMMH NPEHOCA
111 yacosa

- CTuuame HeONXONHUX 3Hatba O PA3THUNTUM CHCTEMIUMA NPEHOCA Y TEIEKOMYHHKALIHOHO] MPEKH;

- VnosHaBaie yueHHKa ca NocTynunma rywramwa ypehaja y paa;
- Cruuame HEONXO/IHUX 3HAHA O HaIeNaby pana ypehaja

MPEKH, Ka0 U HajINeatby 1 yNpasJbatby MPEKOM.

TEMA

LHU/BEBUA

ucxoau
Ilo 3aBpuIeTKy Teme yueHuk he 6uth y cramy
aa:

OBABE3HHM U INPENOPYYEHU
CAZIP)KAJHM TIO TEMAMA

HAYUH OCTBAPUBAIA ITIPOTPAMA

Mojam 1 BpcTe cHETEMA NpeHoca

o Cruuamwe 3Hamba 0
cHCTeMIMa NpeHoca i
KBAJMTETY MPEHOCA.

® JeuHNLIE CHCTEM NPEHOCA, MaTeMaTHUKH
ONHUILIE MIEANAH U PEaiaH CHCTEM MPEeHoca;

® HaBeje BPCTe CHCTeMa MPEeHOCa;

® neuHMLIE KBATMTET NPEHOCA M HaBeNle Ha
OCHOBY Hera ce mpouemyje.

Wneanan u peaan cuctem npeHoca;
Bpcre cuctema npeHoca;

Kganuter npenoca paznnuntux TK

curHana;

[MapameTpu KOju yTHUY Ha KBAJIHTET
npeHoca.

PDH cucremu npenoca

o Cruuame 3Hamba 0
PDH cucremuma
PeHOCa U HHXOBHM
KapaKTepHCTHKaMa;

* VYnosuasamwe ca
KapakTephcTHkamMa
KOHKpeTHHX ypelaja.

® objacHu opraHM3auujy pama npuMapHor
cHrHana;

® oBjacuu 6ok wemy cucrema PCM-30;

® oGjacuu npuHuun popmuparwa PDH
cHeTeMa npeHoca;

© onuie noTpeGy 3a CHHXPOHH3ALM]OM Y
PDH cucremuma npenoca;

® HaBe/e PeoCIIe NOCTynaka y npouecy
nywTama ypehaja y paa;

o mHaseze Hepoctatke PDH TexHuke;

® KOpHCTH MpocniekTe ypeljaja u crcrema.

CTpyKTypa pama npuMapHOT CHrHaia
npotoka 2048 kbit/s;
CHHXPOHHM3aLIMja M CUTHATH3alMja y
cuctemy PCM-30;

Brok wema cuctema PCM-30;
Xujepapxuja BpeMeHCKOTr
MYJITHIIEKCHPaba;

CTpyKTypa My THILIEKCHHX CHIHa/a
Buuler pena u3 esporicke PDH
(Plesiochronous Digital Hierarchy, y
nambem Tekety: PDH);

[pumep mynTuniexcepa y PDH cuctemy
npexoca;

Orpauuyersa PDH Texnuke.

Ha nouetky Teme yueHnKe yNo3HaTH ca
LMJLEBUMA H MCXOZIMMA HAcTaBe / yuerba,
TJIaHOM pajia M HaYMHUMA OLICHHBAkA.

O6anun nacrape

IMpenmer ce peanusyje kpo3s cienehe obmuke
HacTaBe:

« TeopHjcka HacTaBa 62 vaca;

« BexOe 31 yac;

« HacraBa y 60Ky 18 uacosa.

5[20 4acoBa no remama
(teopuja + BexGe)

Tojam 1 BpcTe CHCTEMa NIpEHOCa
PDH cucremu npeHoca..
SDH cuctemu npexoca..
ATM npeHoc ..
OnNTHYKH CHCTEM NIPEHOCA..
Pa3Boj TpaHCTIOPTHE MPEXke ..

. (4+0)

Monena oneberba Ha rpyne

Onemerbe ce aenu y rpyne 1o 10 yuennka
NPUIMKOM peanmsalinje J1abopaTopHjCKuX
BeXOM M NPaKTHYHE HAcTaBe y GIIOKY.
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PDH cucremn npenoca

e Ocnocobbasame
YUeHHKa 32
reHepucare i
JIeTeKLnjy
CHHXPOpEUH U
aHATM3Npabe 3HauYaja
CHHXPOHH3aLlHje Y
CUCTEMY.

® peaiusyje reHepaTop CHHXpOpeUH,
JIETEKTYje CHHXPOpeY i aHalH3upa pasnore
HeCTaHKa CHHXPOpeuH (CHHXpOHH3aLje);

e peausyje MyJITHILUIEKCHH CUTHAJ,
aHaIM3Mpa 3Ha4aj CHHXPOHM3aLWje Y
crcremy;

® YCOCTaBJba CHHXPOHM3ALM]Y Y CTyuajy aa
je 2101110 210 ieHOT ry6uTKa.

BEXKBE:
1. Ha npBom 1Bouacy yrosHaTu yueHuke
ca Mepama 3allITHTE Ha pajy, MEPHHM
MHCTPYMEHTHMA, alaTOM W NIPHGOPOM Koji
e ce kopucTHTH Ha laGopaTOpHjCKUM
Beskbama;

2. I'eHepricarse 1 1eTEKLMja CHHXPOPEUH,
CHHXPOHH3aLM]ja;

3. Gopmupare MyJITHIIICKCHOT CHIHAA ca
PAM curHaiuma, KaHajiom rnojaraka,
CHHXPOHHM3ALM]OM H 6e3 He;
nemyatuniexcuparwe y TDM-PAM
crcremy.

SDH/SONET cuctemn npenoca

o Cruuame 3Hawa o
SDH cucremuma
TPEHOCA U FHXOBHM
KapaKTephcTHKaMa;

* Vnosuasamwe ca
KapakTephcTikama u
OpraHH3alujoM
KoHkpeTHux SDH

ypehaja.

o Cruuame 3Hamba 0
HAuMHY HaZrTesama
SDH ypehaja y
MpEKH;

* uasejie pasiore 3a yBohewe SDH cucrema
npeHoca;

* nopean PDH u SDH cucteme npeHoca;

® 0GjacHu CHHXPOHO MYJITHIIEKCHPAHE;

® HaupTa u 06jacHu CTPYKTYpy pama STM-1
crcrema;

e o0jacuu cTpykTypy pama STM-N cuctema;

® npuKaxke Manupambe Ha NpuMepy 1 06jacHu
pasiiore 3a Manuparbe CHrHana;

o uasesie ypehaje y SDH mpeskn;

* oGjacuu KoHdurypauuje 1 GyHKumje
ypehaja y SDH mpesku;

e onuue nojam pacrionoxusoct SDH
MpeKe;

® HaBeJie BPCTE 3alITHTE K 0GHOBE
TENEKOMYHHKALIMOHMX CepBHCa y Cllydajy
KBapa;

o SDH (Synchronous Digital
Hierarchy)/SONET;

o Tlopekno SDH/SONET u npotoum:

o Besa usmelly PDH u SDH, npentoctn
SDH y onxocy Ha PDH;

o Besa uamelly SONET u SDH cucrema;

e Crpykrypa pama STM-1 cucrema
(xopucHuuKH 1 cepBuchu neo SOH
JieTasbHO 0BpaNTH), anapmm;

e Crpykrypa STM-N curnana;

* Manupaise, BpCTe Manupara;

o [lpumep manupara curnana 140 Mb/s,
hasHo uspaBHaBarbe;

e Esporicka cTpyktypa SDH
myaTuniekcnpara (ETSI);

Mecro peanusaunje nacrase

e Teopujcka HacTaBa ce peanusyje y
YUHOHHLIM / KaOWHETY.

* BexGe ce peanusyjy y n1aGopatopuju.

e Hacraga y 6mnoky ce peanusyje y TK
KOMMaHHjaMa W IIKOJICKO] JJabopaTopuju
/ kaGuHeTy.

Mpenopyke 3a peanu3auujy Hactase
[peaMeTHN HACTABHUK MOKE H3MEHUTH 110

10%, a y3 carnachoct CrpyuHor Beha 10
20% npenopy4eHor caapikaja.

TEOPHJA

Mojam u BpeTe cHETeMa NpeHoca

Vuennke npso Tpeba noaceTHTH Ha aeduumjy
crcTeMa npexoca. MatemaTHuki
Npe/ICTABHTH H€aNaH U peanaH CHcTeM
npenoca. HasecTu cBe BpcTe cucTema
NpeHOCa M HABECTH MApaMeTpe Ha OCHOBY
KOjUX Ce npoLeyje KBaluTeT npeHoca.

PDH cucremu npenoca

TlonceTHTH yueHNKe Ha BUILIEKAHATTHU NPEHOC
W HauMHe peanusauuje. 3aTHM MOHOBHTH
OpraHu3alijy paMa MpUMapHor CHrHasia
(PCM-30). IToceGHY naxciby MOBETUTH
CHHXPOHHM3ALM]H Y CHCTEMY — 3Hauajy W
HauMHy OCTBapHBama. BakHo je u ynosuatu
YHEHHKE Ca MOCTYIIMMA Y NIPOLECY MyLITama
ypehaja/cuctema y pan u noctynuuma
nposepe y ciyuajy kapa. Opranusauujy
cHCTeMa Ha BHIIMM XHjepPapXHjCKHM HHBOHMA
NpHKasaTH Ha KOHKPETHOM ypehajy (Ha
npumep TM-34ui1 HekoM JIpyrom).
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SDH/SONET cuctemn npeHoca

® Ocnocobsbasare
yueH#Ka 3a
peanuzaumjy
TDM-PCM cucrema
ca CHHXPOHM3AUMjOM
11 Ge3 e U youaBambe
HEHOT 3Hauaja y
crcTemy.

Hasesie npenHoctH SDH TexHuke;
WCTaKkHe 3Hauaj cuHxponmsaumje y SDH
CcHCTEMMMA NpeHoca;

onuile peocen NocTynaka y npouecy
nywawa ypehaja y pan;

Hasezie MoryhHocTu corepa 3a
nanrnenawe SDH mpexe;

0GjacHH MocTynak Mepera
KapakTepucTHKa caobpahaja

KOpHCTH mpocriekTe ypehaja i cucrema,

peanuzyje TDM-PCM cuctem, aHanusupa
3HAuaj CHHXPOHM3ALLH]e Y CHCTEMY;
W3BpLIM AeMyNTHIIeKCcHpabe Y TDM-
PCM cuctemy, anannsnpa no6ujere
curHane;

M3BPLIN MEPEH-a Ha LIEIOM CHCTeMY,
aHANN3NPa MEPHE Pe3y.Tate, IOHOCH
3aK/byuKe 0 1ajb0j 00panu curHana.

* Vpehajuy SDH Mpexu: CHHXPOHH
MyJITHILIEKCEPH, CHHXPOHH ypehaju 3a
npocnajatbe, CHHXPOHH JINHHjcKK ypehaju,

(Kongurypauuje u pynkumje ypehaja);

* Pacnonoskusoct SDH mpexe;

® OCHOBHH NPUHLHNH 3aWTHTHOT
npebalBaba: 3aWTHTA y CTPYKTypama
TauKa-Tauka ¥ 3aWITHTA Y IIPCTEHACTHM
CTpyKTypama;

* MexaHu3mu 06HOBe caobpahajHix
pecycpea y SDH:

o [Ipumep cuHXpoOHOT onTHYKOr ypehaja y
SDH mpesxu;

o CHHXPOHH3ALWja MTHTAIIHE MPEsKe;

* MepH# npoToko 3a nytwrame SDH
ypebaja y paz;

o Codreep 3a Hanrnenarme SDH ypehaja.

BEXKBE:

1. Tonewasakbe kapakTepHCTHKA CKIONOBA Y
TDM-PCM cucremy (Moaynatop,
ZIEMOJTy.1aTop, TeHepaTop CHHXPOpPEUH);

N

. ®opmupare mynturniekcHor PCM curnana
ca MH(OPMALMOHUM KaHATTHMA, KaHATIOM
nojataka, CHHXPOHHM3aLHjOM U Ge3 kbe;

w

Jemyarunnekcupatse y TDM-PCM
cHCTeMy.

SDH/SONET cucremn npenoca
Vuenuima pasjacHuTH passore 3a ypohere
SDH/SONET cucrema npeHoca, bHXOBY
opranusaumjy 1 npeasocti nag PDH
cuctemuma npexroca. Ypehaje opaautu kpo3
HHXO0Be KoHurypaimje u pyHKumje Koje
obassbajy. Yuenuke Tpeba ynosHaTH ca
MEPHHM MPOTOKOITHMA O 3aBPUIHUM
MeperHMa i AKTHBHOCTHMA MIPH My ITaHy
ypehaja y pan. Butho je HarnacuTH kana ce
ozpeljeHe akTHBHOCTH 00aBbajy y TOKY
TecTnpama ypehaja u npunpeme 3a nymrarme
y pan. [ToceGHo nctahu 3Hauaj HaArNEeAaba 1
ynpassbarba y SDH Mpesku, kao
moryhHoCTH co(TBepa 32 HaATIIEAAME.
VN03HATH yYeHHKE €A KOHKPETHHM
SDH/SONET MynTHCEpBHCHHM ONTHYKHM
aurutanium cuctemima (anp. IRITEL-oBum
— ODS2GS5 nnu HEKUM IpYrium).

ATM npenoc

Vuenuuima 00jaCHUTH HAUHH NIPEHOCA
nosiataka y ATM mpesku. PasjacHuti
cTpyKTypy 3ariasiba ATM henuje, kao u
ATM npotoxkore.

Hasecru Bpcre cepsrca y ATM mpex.

OnTHYKH CHCTEM NpeHoca

TMonceTuTy yueHuke Ha KapaKTepHCTHKE H
BpCTE BilakaHa (3Hara CTeueHa y MoayJty
onrtuuku TK Bo10OBH), KA0 1 HA eleMeHTe
ontuuke TK Bese n komnounente OTKC ca
KojHMa Cy ce yrnosuanm y [prctynuim
Mpeskama i ypehajuma. IToceGHy naxiby
TNIOCBETHTH JIM3ajHY ONTHYKOT MPHjeMHUKA I
npenajumka. OGpaanTH ONTHIKO
MyJITHIUIEKCHPAbE - BPCTE 1 KAPAKTEPHCTHKE,
peanusaimjy.
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ATM npenoc

o Cruuamwe 3Hawba o
ATM nauuny
npeHoca cHrHana

nosuaje ctpyktypy ATM henuje;
nepunnie kapaktepuctike UNI n NNI
unTepdejca;

objachm (yHKIWje cilojeBa apxUTEKType
ATM mpeske u npunanajyhux nporokona;
HaBeJle NpeaHoCTH 1 Henoctatke ATM
npexoca.

ATM npewoc, ctpyktypa ATM hennje;
VYenocrasmawe ATM Bese;

ATM npotokonu ((pyHKLHMja NOjeHHIX
crojesa);

Apxutexktypa ATM cBuua;

Kaanuter cepsuca.

ONTHYKH CHCTEM TpeHoca

o Cruuame 3Haba o
ONTHYKOM NpeHoCy
uHpopMaLmja;

* Pasymepame
(yHKUHOHHCAbA
OCHOBHHX
ONTOENEKTPOHCKHX
KOMYHHKALIMOHHX
CKJIOMNOBa;

* VnosuaBamwe ca
NPUHIMINMA

npojektoBara OTKC.

HaupTa GyHKUHOHATHY GNIOK wemy
OTKC-a;

00jacH NPUHLMI pajia ONTHYKOT
npeJajHAKa 1 ONTHYKOT NPUjeMHIKa;
HaBeJie pajiore 3001 KOjH J10/1a3H 110
Jlerpajialije CHrHana y BnakHuma;
00jacHH MPUHLUI ONTHYKOT
MYJITHIUIEKCHpaba;

HaBe/1€ BPCTE MYJITHILIEKCHPaba Y
ONTHLH.

nopeau CWDM u DWDM;

HaBseJe BpcTe nojauaaaua‘ HBHXO0BE
KapakTepucTUKe W MPUHLKN paja;
no3Haje KapakTepUCTHKE ONTHYKHUX
Koznosa;

no3Haje Kopake y U3pajiu NMpojeKTHOr
3ajaTka;

M3pauyHaBa yKyInHo cliabibete 3a 1aTy
Tpacy:

KOPUCTH MPOCMEKTe 3a H300p KOMMOHEHTA.

OnNTHYKH TeNeKOMYHHKALHOHH CHCTEM
(OTKC) — Gniok wema;

OnTHYKK NpeJajHUK 1 NPHjeMHUK
(yHKumje CKI0MOBA, KapaKTEPHCTHKE
H3BOPA H JIETEKTOPA CBETIIOCTH);

TIpoTOK CHrHaia Kpo3 AMIHTAHU ONTHYKH
JIMHK;

Jlerpajiauuja curHana y BlakHuma
(cnaGmewe, nucnepsuja, rpynHo
Kalllberbe);

OceT/bUBOCT NPHjeMHHKA M MUHUMATHA
CHara Ha npujemy;

ONTHYKH MyATHILIEKCEP U
JieMy.THILIEKCE

Peausauuja My ITUIICKCHPaHA Y ONTHLIA:
WDM., CWDM, DWDM, texnnke
MYJTHIIEKCHPAa i AeMyITHIIEKCHPatha
(nomohy npusme, aMQpakUHOHe peleTke),
Add/Drop mynTuniekcepH, HHTEPIHBUHT
TEXHOJOTHja.

OnTUYKK nojayaBaun — BpCTe H
KapaKTephCTHKe (Ca CTAHOBHMILTA MPUMEHE
W NPHHLKIA paja);

BpcTe K00Ba KOji €& KOPHCTE Y ONTHLH
(CMI, MCML.....);

TIpHHLUMNK NPOjeKTOBakA ONTHYKHUX
cucTema — H360p KOMIOHEHTa;

Conuronu: 0codHHe, reHeprcare;
CONUTOHCKH CHCTEMH.

Jlerarbhuje 0OpaanTH BPCTE ONTHUKNX
HOjallaBalla €a CTaHOBMILITA MPUMEHE M
npHHUMNA paja.

Tpeba yno3HaTu yueHnke M ca NpuHUHIAMA
HpOjEKTOBaH)a ONTHYKHX CUCTEMA — I4360p0M
KOMITIOHEHTA Ha OCHOBY KaTaJIOIKHUX
nojaraka.

Ha kpajy yueHuKe yro3HaTH i ca COTMTOHNMA
M COJIUTOHCKUM CUCTEMHUMA.

BEXXBE

® Jenna BexOa ce pajy /1Ba CriojeHa WKOJCKa
uaca W 3a T0 Bpeme Tpeba 11a ce ypaze cBa
Mepersa i o0pajie pesysiraTi.

« V naGopatopuju Tpeba 1a Oyae A0BOLHO
PAIHHX MECTa /1 32 JeIHUM PaTHIM
CTosIoM Gy/ly /11Ba 110 TPH Y4EHHKA.

« M3sBohemwe BexkOM ycarnacutu ca
TEOPHjCKOM HACTABOM TaKO fa
oznrosapajyhe BexGe cieie 0MaX HAKOH
o0paie TeOPHjCKOr rpaiuBa.

« Vkomuko je moryhe, naGoparopujcka
Meperba MOTBPAHTH PAauyHCKHM MyTeM Wi
ypanuTh oarosapajyhy cumynaunjy Ha
pauyHapy.

« V ciydajy HezocTaTka notpedHe onpeme,
3a HeKe OJ1 BeXOH, ypauuTh onrosapajyhy
CHUMyJTaLHjy.

« H3sewraje yueHuka 0 peaiu3oBaHuM
BeskOama npersieiaTH NPUINKOM Nposepe
NPaKTHYHAX BELITHHA.

« HakoH cBakor umKiyca Bexou (nim
HajMakbe jeaHITyT y MoJyroHITy)
OLICHHTH HHBO CaBIaJAHOCTH CTEUEHHX
MPaKTHYHHX BEWITHHA.
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* OcnocobbaBarbe
yHeHHKa 33
peanusaumjy
ontuykor TKencrema
 oarosapajyha
Meperha Ha CHCTeMY.

OnTHYKH CHCTEM TpeHoca

® H3MEpH ONTHYKE CHAre 3a PasiniuTe
cekseHue Guta, pasnuuute Tunose LED
M0/ H PA3IHYHTE TyKHHE BlaKaHa;

® U3MepH KapaKTePHCTHKE ONTHYKOT
npejajHuKa;

® U3MEpH KapaKTEPUCTHKE ONTHYKOT
NpHjeMHUKa;

® aHanM3Mpa M3MEepeHe KAapaKTePUCTHKE U
onpehyje onTiMaHe KapakTepHCTHKe
ONPHYKOT CHCTeMA.

BEXBE:
1. ONTHYKM CHIHAM H ONTHYKO BIAKHO;

2. OnTHYKK Mpe/iajHuK;
3. OnTHYKH NPHjEMHUK;

4. ONTHYKO MYNTHIIEKCHPa-E H
ZIeMyITHILIEKCHPAHbE;

5/6. Cumyuiaija ONTHYKOT CHCTeMa
npesoca (momohy oarosapajyher
codrepa):

- MepeHe CHare CBETJIOCHOT CHIHAIa,

- I0CMaTpakbe CIeKTpa CBETIOCHOT CHIHaJA.

* VnosHaBamwe yueHHKa
ca pasBojem
TPaHCTIOPTHE MPEke U
cucrema npeHoca.

Pa3Boj TpancnopTHe Mpexe

® Hasese (ase y pa3sBojy TPaHCTOpTHe
Mpexe;

® objachu notpedy 3a ynpasame TK
MpEKOM;

* no3Haje apxurekTypy TMN-a.

Hcxoan KOjH €€ 0O1HOCe Ha 1eo npeamer:

® KOPHCTH CTPYUHY TEPMHUHONIOTH]Y ¥ OBOj
obnacth;

® pasyme 3Hauaj u MPHUMEHH Mepe 3aluTHTe
Ha pajy;

® pasyme 3Hauaj M NPUMEHH Npenopyke 3a
HHCTAJIALM]y ONpeMe U 3alITHTY onpeme
0J1 KBapa MPOY3POKOBAHOT HENPABHITHHM
PyKOBambeM.

Pa3Boj TpaHCnOpTHE Mpeske;

MMpuxunnn TMN koHuenTa ynpassbaba
MPEKOM:

Tunosu Mpeska i ypehaja kojuma ce Moke
ynpasbati 011 cTpaHe TMN-:
Apxutektypa TMN-a.

HACTABA Y BJIOKY

Hcxone Koju ce oaHOCe Ha:

nocTynKe y mpouecy nymrama ypehaja y
pan, moryhnocetu codTeepa 3a Haarename
SDH mpexe i nocTynKe Mepemna
KapaKTepHcTHKa caodpahaja, Guio 61
n06po peanusoBath y onrosapajyhiv TK
KOMIMaHKjama, aln ako He mocToju MoryhHoct
3a TO OHJA y WIKOJH y3 noMoh oarosapajyhe
cHMyamje.

Ouewnpame

BpenHoBare 0CTBAPEHOCTH HCXO0AA BPLIMTH
Kpo3:

o npalieibe OCTBAPEHOCTH HCXONIA;

® TECTOBE TEOPH|CKHX 3Hatba;

® YCMEHO M3fiarambe;

® TeCTOBE NPAKTHYHUX BELITHHA.

KOPEJALIMJA CA IPYTUM NPEAMETUMA/MOAYJIUMA
* TenekoMyHUKaLMOHK BOJ0BH, TexHuka IUruTanHor npeHoca, Komyraumona texuunka, [puctynte mpexe u ypehaju, Texuuuka 10KyMeHTalmja
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Haszus npeavera:
Tonuwkby Gonz vacosa:

Paspen:

Llumesn npeamera

4eTBpPTH

BEXHWYHE KOMYHUKALIMJE
111 yacosa

VYno3HaBame ca NPUHLIKIOM paja OeXMIHIX TEJEKOMYHHKALMOHUX CHCTEMA]
Ycaajau,e OCHOBHHX 3Haka 0 KapakKTEPUCTHKaMa U NPEHOCY CHrHaja MyTeM paano, CaTeIMTCKUX H MOOHIHHX cucrTema;
Vrno3HaBate ca kKapakTeprcTHKama GexuyHUX TepMUHaIa,

ucxoau
OBABE3HU U MMPENOPYYEHH
TEMA W/bEBU [Mo 3aBpLueTKy TeMe yueHuk he GuTH y CTamb! HAYHH OCTBAPUBAIbA ITPOT'PAMA
4! e E CAIIPKAJIN 11O TEMAMA ® ©
* VcBajarbe OCHOBHHX ® o0jacHy CTPYKTypy CHCTEMa Paauo Be3a; Monen paano TK cuctema; Ha nouetky Teme yueHuKe yno3HaTH ca
3HaMa 0 CACTaBHHM © HaBejie BPCTE U HAYMH NPOCTHPAIbA PALHO TlpocTrpaise panno Tanaca, noapusaumja | LHbEBUMA M HCXONMMA HACTaBe / yuerba,
JZIeNIOBHMA PAZHO Tanaca; ¥ BPCTE Tasaca, (he/MHT, AMBEPCHTH; IIAHOM PAja i HAYMHUMA OLICHUBAA.
TENEKOMYHUKALMOHOT | o nepunme NojaM deuura 1 y3poke 3601 TexHuKe NPOLIMpPERbA CNEKTPa;
cucrema. KOjHX HacTaje; AnTeHe: BpCTe, napaMeTpH aHTeHa, OGanun nacrape
® 00jacHn TeXHHKe NPOLIMPErba CIIEKTPa; MHKpOTajacHe aHTeHe; Ipeamer ce peannsyje kpo3 ciienehe oditke
® JeQuHULIE NI0jaM U YJIOTY AHTEHA Y PAHO TpeajHuK y cHCTeMy pajHo Be3a - 10Kk HacTaBe:
cucTemMnma; wema AM u FM paano npenajuika; * Teopijcka HacTasa 62 taca;
® HaBeie BPCTE aHTEHa i 0GjaCHN MapaMeTpe TpujeMHHK y crcTeMy paano Besa- 6110k + HemGeisl "6“‘ 13
aHTeHa; wema AM u FM paano npjemunka; * BACTABAYIONOKY-10:4aC0BA
* oGjachn npunumn paza AM u FM paano Pajuo-penejun cucrem (610K wema, "
i i . A Bpoj uacosa no Temama
npe/iajHiKa U PaIno NpHjeMHHKa; KapaKTepHCTHKE U NPUMEHa);
= . . . e Pamuo cucrem. (18+12)
H ® 00jacHu NPUHLINN paja Paano-penejHor RDS u TXT;
H cHcTema; P o CaTesnTCKH CHCTEMM .. (7+8)
g 3 /11O JIMHKOBH, MUKPOTANIACHH PAIHO oG 7 2046
‘é 0GjacHH NPUHLKI NIPEHOCA MOjaTaKa; JIMHKOBH. #i VORILIHG KOMYRURAINE: ( )
9 +
° ojacHi HaumH (yHKUNOHKCAMA PAHO H ¢ Bexcriny cucremu. (17+5)
=4 MHKPOTaNacHor THHKa;
£ Monena onesbera na rpyne

® OmHIe METOIE Mepera NPEHOCHHX
KapakTepHCTHKA PAZIHO JIHHKA,

Onemembe ce nenu Ha rpyne 10 10 yuenuka
NPUIMKOM peannzauje:

* BexOH U

* HactaBe y 0J10Ky.

Mecro peanmsaunje nacrase

« Teopwmjcka HacTaBa ce peajmsyje y
YUHOHULM / KaOMHETY.

« Bex0e ce peanusyjy y nabopatopuju.

« Hacarasa y G110ky ce peanusyje y
wKoIckoM kabunery win 'y TK
KOMIaHKjama.
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* Ocnocobbasaibe
yUeHHKa 32
peanmsaunjy AM
PanMo NpHjeMHHKa 1

M3MepH 1 oapeau cenekTuBHocT RF u IF
nojauasaya;
H3MEPH H OJIpeaH OCTILHBOCT H MPOMYCHH

BEXKBE:

1. Ha npBom JBOYAcy yro3HaTH yueHHKe ca
Mepama 3aluTHTe Ha pajy, MEpHUM
MHCTPYMEHTHMA, ajlaToM 1 NPUGOPOM Koju
he ce KOpUCTHTH Ha 1aGOPATOPHICKHM

mepetba Ha oncer AM paino nprjeMHHK:
= oarosapajyhnm ananusnpa auneaproct IF nojauasaua. Bewbama;
H CKJIONOBHMA. 2. Onpehusare cenekrurocti RF u IF
g nojauasaua y AM paziuo npHjeMHHKY 1
51 onpeljuBarbe MPOMYCHOT;
2 3. oncera; OnpeljuBarbe MPOMyCHOT oncera
E AM panuo npujemMHiKa, poBepa paia
KOJIa 32 ayTOMATCKY KOHTPOITY Mojauarma
AGC;
4. CeneKTHBHOCT 1 OceTsbHBOCT AM paauo
npHjeMHHKa;
5. Wcnntugatse nuueapiocth IF nojauasaua
¥ BEroBe yJore Kao orpaHuyaBaya Hanoxa
y FM pazmuo npujeMHuky.
* VcBajame OCHOBHHX HaBefie BPCTE CaTeNuTa H HhHX0BE * Tlojam u BpcTe catenuTa;
3HaMa O CATETHTCKHM KapaKTepHCTHKe; * BIIOK 1emMa caTenuTeKor ceTema,
cucTeMuMa u 00jacHu NPUHUMN Pajia caTeMTCKOT MPUHLKN paja;
KapakTepHcTHKaMa cucTema; BuuecTpyki npucTyn cateuty;
= CaTeIMTCKOr NpeHoca. HaBe/IE M aHAM3UPa BULLIECTPYKE Catenutcky TesiepOHM — BpCTE U
é NpHCTYNE CaTesuTy: KapaKTepHCTHKe.
g HaBe/Ie NPHHLAI pajia, BPCTe H
2 KapaKTePHUCTHKE CATEIIMTCKHX Tee()oHa.
Z
E
£
%]

Ouennpame

Bpe/iHoBake 0OCTBAPEHOCTH HCXO/1A BPIIMTH
Kpo3:

 npafiere 0CTBapEHOCTH MCXOA;

® TECTOBE 3HaHba:

® YCMEHO u3narame:

® TECTOBE NPAKTHYHUX BELITHHA.

Dpenopyke 3a peannsaunjy HacTase
TIpeMeTHH HACTABHUK MOJKE H3MEHHTH 110
10%, a y3 carnacHoct CtpyuHor Beha 10
20% npenopy4eHor caapiaja.

Pajino TeeKOMYKaUHOHH CHETeMH
OGpanuty cacrasHe aesose paano TK
CHCTeMa M HauMH NPEHOCa 1oIaTaka.
JleTasbHo 00pauTH NPOCTHPaHE paaio
Tanaca u Haect nparehe nojase. OGjacHuTH
(yHKLH]y H BpCTE aHTEHA, KAO M IHXOBE
napametpe. OGjachu ysiory npesajHuka
NPHjEMHIKA y CHCTEMY Pajiio Be3a, Kao u
Gniok weme AM u FM panvo npenajunka n
TNIPHjeMHHKA H HHXOB MPUHLKN Paja.
OGjacHUTH MPHHLIAM paja Pajmo-penejHor
CcHCTeMa, Kao U HauMH (yHKUHOHNCaba
PAMO M MUKPOTANIACHOT JIMHKA.

CaTeMTCKH CHETEMH

Ynosnatu YUEHHKE Ca BpCTaMa caTennTa, ca
nocebHIM OCBPTOM Ha TEJIEKOMYHHKaLHOHE
carenure. OﬁpaﬂMTM OCHOBHE KOMITOHEHTe
CaTeIUTCKOr CUCTEMA, Kao 1 14360P
(pexsenumjckor oncera. Ykasarn Ha notpeSy
BULIECTPYKOT MPUCTYIA CATEHTY U
ananusupatu FDMA, TDMA u CDMA
‘TUTNOBE BULIECTPYKOT MPHUCTYMNA. ‘Vnosuaru
YUEHHKE U ca NPUHUMIIOM pajia, Bpcrama 1
KapakTepucTHKama CaTeJIMTCKUX TCHS¢OH8.
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- PH3HK 01 MEXaHHYKHX NOBpeaa
e PH3HK 011 najaa
- PH3MK Ol CTPYjHOT yiapa.

8.2. Lin/beBH CTPYYHOr 00pa3oBaka

- Lum ctpyutor obpasoBasa 3a kBanudukarmjy EJTEKTPOTEXHUYAP TEJIEKOMYHHUKALMIA je ocniocodbaBarse JiHLIa 32 HHCTANMpake U oapikaBaibe ypehaja u onpeme u
MPUNIPEMy NPOjeKTHE M TEXHHUKE T0KYMEHTALIHje TeIeKOMYHHKALMOHHUX CHCTEMa MO YMYTCTBUMA HHKEHEpa.

HeonxoaHocT cTanHor npunarohasaka NPOMEH/LHBHM 3aXTeBHMA TPAKHIITA paja, NnoTpeGe KOHTHHYHPAHOr 00pa3oBakba, CTPYUHOT ycaBpliiaBakha, pa3Boj kapujepe, yHanpehusarba
3arnoLbUBOCTH, yCMepaBa j1a Jia Gyay ocnocobbaBaHa 3a:

- MpHMEHY TEOPHjCKHX 3Hakba y MPAKTHIHOM KOHTEKCTY:

- MpHMEHY CHIYPHOCHHX M 31PaBCTBEHHX Mepa y NpoLecy pana;
- TpUMeHy Mepa 3alliTHTe JKHBOTHE CPEIMHE y MPOILIECY pana;

- ynotpeGy HHDOpMaTHUKE TEXHONIOTHE Y MPHKYIIbakby, OpraHi3oBaiby H Kopuuihiey HH(OpMaIHja y pajly H CBAKOAHEBHOM XKHBOTY;
- mpey3uMarbe OrOBOPHOCTH 3a BIACTHTO KOHTHHYHMPAHO YUekbe H HanpeloBame y nociy W Kapujepu;

- Npero3HaBaibe NOCIOBHUX MOryRHOCTH y pajiHoj CPEMHM H LIMPEM COLMjaTHOM OKpPYIKeHY.

8.3. Mcxoau eTpy4HOr 0GpasoBama

Crpyuue Kovnerenunje

3unama

Bewtnne

CnocoGHOCTH H CTABOBH

IMo 3aBpuieHom nporpamy o6pa3oBarba, Juue he Guru y cTamwy na:

W3BpLIABA M0CNIOBE Yy MpOLECy pa3Boja
¥ NIPOHM3BOIHHE TENEKOMY HHKALHOHNX

ypehaja

00jacHH MoCTyNaK M3paze WTaManHux rmioua;

objacku ynkumjy ypehaja 3a koju ce uspahyje
wraMmnasa njiova;

00jacHH TEXHOJIOUIKH MOCTYMAK HHIAYCTPHjCKe
MPOU3BEO/IHE TAMITAHHUX 1044

- nmpunpema nojsiore 3a wramry u uspahyje

WTaMnaHy MY ML NMPemMa eNeKTPHIHO] eMH
MOHTHpA KOMIOHEHTE Ha LITAMIaHy MIo4y
TECTHPA HCTIPABHOCT LITAMIIAHE [IoYe

BPILIM 3aMEHY KOMIOHEHATA Ha WTAMIIAHO] IouK

pUIpeMa NpojeKTHy 1 TEXHHUKY
JIOKYMEHTALIHjy TeJIeKOMYHHKALHOHHX
cHCTEMa 110 YNyTCTBHMA HHIKehepa

HaBeJle BPCTE Pa3HuuTHX
Te/leKOMYHHKALMOHUX cHeTeMa, objacHu
ILIHXOBY CTPYKTYpPY W NPHHLIAI paja;
HaBeJie BpCTe 1 00jaCHH KapakTepucTHke
onpeme y OKBHPY PasiiyHTHX
TeJeKOMYHHKALHOHUX CHCTEMa;

00jacHH yJIOTy 1 BpCTE NPOjeKTHe
JIOKYMeHTaLuje;

npukynsba u knacudukyje nnpopmaimje 3a
NpHUIpeMy MPOjeKTHe U TeXHHUYKE J0KyMEHTalHje 3a
pasnuunte Bpere TK cuctema n ypehaja;

o0pajn TeKCTyalHn 1e0 MPOjeKTHE 1 TeXHUUKe
JIOKYMEHTaLuje;

06paju rpauuKu /160 NPOjeKTHE H TeXHHUKe
JIOKYMEHTaLlHje;

00paju KopucHHYKa ynyTcTBa 3a pasiuuute TK
ypehaje;

M3pam cneumuKalvjy npema 3axTeBy;

uHcTanupa ypehaje u onpemy y
TEEKOMYHHKALMOHUM CHCTEMUMa

objacku dyuxumjy ypehaja y TK cucremy;
objacku npuHumn pana pasauuutix TK ypehaja;
oGjachu noctynak nHctanauuje pasnuuntux TK

ypehaja;

M3BO/IM TENIEKOMYHHKALMOHE MHCTANALje npema
NPOjEKTHO] IOKYMEHTALHjH 32 PasluUTE BPCTE
TeNIEKOMYHHMKALMOHHX CHCTeMa;

MOHTHPa, NOBEeXKe M TecTHpa ypehaje u onpemy;

CaBECHO, O/ITOBOPHO, YPEHO 1
npeLn3Ho 06aBba NoBepeHe
nocose;

e()MKaCHO MIaHHPa i OpraHm3yje
BpeMe;

HCIIOJbH NIO3UTHBAH OIHOC NpeMa
3Hauajy crposolersa nponca u
Baxehnx cranzapaa y
€JIEKTPOTEXHHIIH;

HCIIOJbH NIO3UTHBAH OIHOC NpeMa
(DyHKUMOHATTHOCTH H TEXHHYKO]
MCTIPaBHOCTH MaiinHa 1 ypehaja
KOje KOPHCTH MpH 00aBbatby
nocna;

HCMObH JbyGasHoCT,
KOMYHHKaTHBHOCT,
riekcuGUIHOCT y 0IHOCY Npema
capaaHuuuma;

HCTIOZbH HHHLIH]ATHBHOCT 1





image103.png
BEXBE:

MOGHIIHA CTaHHLA Y HEaKTHBHOM,
QAKTHBHOM CTakby HIH POMHHTY:
KOPHCTH CepBHCE Y MOGHIIHOj MPEKH;
HaBesie kapaktepuctnke GPRS mpeske
(noBoswara y onHocy Ha GSM no
NUTakby MPOTOKA 1 HOBHX CEPBHCA);

g ® Ocnocobasare

= YUEHHKA 32 W3MepH 1 oipean nponychu oncer FM 1. Onpehusaibe nporyctor oncera FM paano

E peanuzaunjy FM Paano npHjeMHUKa; npujeMHHKAa M TpoBepa paja Kona 3a

= Pazuo NpHjeMHIKa H3MEpH U OZIPE/IH OCETILHBOCT H ayTomarcky KoHTpouy dppeksenumje AFC;

; Meperba Ha cenextuHOCT FM paano npujeMHuka; 2 OCE:I'JLMB()CT u cenexktusHoct FM pamno

g oarosapajyhium ananusnpa pan AM-FM TtpeHaxHor paaio MpHjeMHHKa;

E CKJIONOBHMA. npHjemMHuKa. 3. Ipoepa paga AM-FM TpenakHor paauo

S NpUjeMHHKa, CMeTHbe 1 KBapoBn y AM-FM
PAHO TPHjeMHUKY.

* VYcBajame 0CHOBHUX ynopeau DECT u moGunny tesedponujy; o Tlojam 1 kapakrepuctike DECT
3Harba 0 MOGUIHUM objachy hesujcku KoHUenT MOGHITHe Tenedonmje;
KOMYyHHKalMjama; Mpexe; * DECT u MmobunHa Teneonmja;

* Vcpajatbe 0CHOBHHX oGjachu apxutektypy GSM mpeske + Renmjckn KOHUENT y MOGHITHOj MpeikH;
3Hamba 0 GERUTHIM (yHKLMja CBIX AeNI0Ba MPE3Ke); « Apxutextypa GSM (Global System for
TepMUHAIUMA H HaBeJie /ie1oBe Ga3He cTaHuLe i 0GjacHn Mobile Communication) mpexe;
HAYHHUMA HHXOBOT IBUXOBY YJIOTY Y MPEKH; o Jlenosu u pyHKumje GasHe cTaHmLe;

2 (yHKUHOHHCAbA. HaBeJle Meperha Koja ce 00aBbajy Ha + Teopujcko ojawmere Mepera Ha 6a3Hoj
g 6a3sHoj cTaHHLM; CTaHHILM;

g oBjacHu HaunHe (yHKIMOHATHOT « Bpcre i kapakTepucTiKe KaHana;

H TecTHpara GasHe CTaHHIE MOOHITHE « Caobpahajue npouenype y GSM mpexn;
z Mpeske; « GPRS (General Packet Radio Service)

2 HaBe/Ie THIOBE KaHaia i HHXOBY ((ynxunoHany Gnokosi 3a .
@ byHKumjy; (ynkumonucarme GPRS-a na nocrojehoj
E o0jacHu npouece Koju ce ojBujajy usmehy Ejggg"pw); .

= MOGHIIHE CTAHHILE H MPEKe Kaa je . TexHosorHja (Enhanced Data Rates
= for GSM Evolution) — kapakTepucTke,

CTPYKTYpa U HAuMH peanu3aluje ceprca,
THI MOZyJIalMje;

«  Apxutektypa, untepdejc, HUBOH i
nporokonu UMTS-a (Universal Mobile
Telecommunication System);

Moou/He KOMyHHKAaLHje

O6panutu apxutektypy GSM cucrema y
CBHM eHIM cermenTnma. Harmacuri ynory
MOGHITHOT KOMYTAIIHOHOT LEHTPa 1
KoHTponepa 6asHe ctanmue. O6paauTH
JIOLMPakbe KOPHCHHKA, YCTIOCTABIbaMbE BE3e U
XaHj10Bep. YIO3HATH y4eHHKE Ca HauMHIMa
3a 3aLITHTY HICHTHTETA KOPHCHHKA 1
TajHocTH pasroBopa. OBjacHUTH napameTpe
KOjH yTHUY Ha NpoGiemMe NpH NpeHocy
cHrHaIa Kao 1 TexHuke nomohy Kojux ce oHm
pewasajy. [ToceGHy naky NOCBETHTH
JIMFHTAJTHAM TEXHOIOTHjaMa i MPOrPaMCKH
YNPaB/bAHNM TEPMHHAHUM ypehajuma.

'V 3aBHCHOCTH 01 MOTYRHOCTH KOPHCTHTH
HOBHje MOJIe/Ie NojeIMHIUX BpCTa
TepMuHaaHuX ypehaja. [ToceGHy naxiby
TIOCBETHTH aKTYEJIHUM MOJIEHMA MOGHITHUX
TepMUHaa — MOOWIHUM Tesiedormuma Tpehe
renepaumje (UMTS - Universal Mobile Tele

Bexuunn cuctemn

Vnosnatn YUYEHHKE Ca KapakTepUCTHKaMa
6eKUTHHX TEXHONOTH]a (ITOKPETHOCT
KOpHCHHKaA 1 KOM(Op y pajy, jeAHOCTaBHOCT
KkoHdurypauuje 6e3 nokanHux kabosa,...).
Vkazatu Ha pasnnke usmehy duxcror
BEKUUHOT U LIMPOKONOjACHOT GeRKUUHOT
npuctyna. [lpesenToBatn cTannapae u
ypehaje koju ce kopucte y oBUM
TEXHOJIOTHjaMa (K HXOB NPHHLMI pajia, BpCTe
u kapakrepucutke). Jledpunucarn
KapakTepHCTHKE W 00JaCHHTH NPUHLKI paja
WiFi Gexuune mpexe, Bluetooth crannapaa u
WIiMAX TexHosioruje. Yno3Hatu yueHHke u
ca OFDM My/nTHIIEKCHUM CHCTEMHMA 1
OFDMA npuictynom. communications
System).
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oGjacuu apxutexktypy GPRS mpeske;
Hapezie nobosbluara koja vy EDGE;
pasyme ocHoBHHU KoHuent UMTS-a
(MOJIOBH pajia H HHXOBE TEXHHUKE
KapakTepHCTHKE);

HaBezie nobosblarma koja Hyan HSDPA

« WCDMA (Wideband Code Division
Multple Access) TexHosioruja;

o ®yukunje UTRAN-a (UMTS Terrestrial
Radio Access Network);

* HSDPA (High-Speed Downlink Packet
/Access) TeXHOJIOTH]a, POMEHE Y OIHOCY

@
E’ TexHonoruja y oaHocy ha WCDMA Ha WCDMA.
g (amanTuBHa MonyJiaumja, kopuiherwe * MoGuinu TenedoHu, BpeTe 1
H BHIIE KOIOBA); KapaKTepHCTHKE;
z HaBeJie BpcTe OeKNUHUX TePMUHAA * GSM u GPRS tepmunanu, Bpcte 0
g 00jacH# HUXOB MPHHLMI paja; KapakTephCTHKe;
@ AHAITM3UPA KAPAKTEPHCTHKE GERMIHIX ® GPS tepvMuHay, BpcTe H KapakTEPHCTHKE.
E TepMHHana.
S
=
* OcrniocoGmaBate BEXKBE: .
yUeHHKa 33 Meperba - AHTeHCKH TpeHaxkHH ypeljaj;
HA AHTEHCKOM n3MepH cnabiberhe CHrHama Ha
TpeHakHOM ypehajy 1 PasIMIHTHM (PPEeKBEHLIjaMa y OKBHDY 2. Kondurypucame TepMuHana 3a npuctyn
KOH(Hrypauujy VHF n UHF oncera; Pa3snIMUMTHM CEpBHCHMA.
cepsrica. KOH(HUrypHIlE TePMHHATIE 32 PA3IHIHTE
ceparice
* VnosHaBaibe ca pasnnkyje BpcTe GexHIHOT pUCTYNa 1 ® Bpcre GeknyHOr npucTyna: YuKCHN
KapakTepucTHkama HUXOBE KapaKTepUCTHKE; Gexuann nprctyn FWA (Fixed Wireless
BGeXMIHUX CHCTEMA; pasnukyje FWA cucteme npema Access) M LIMPOKONOjacHH GeXMIHI
® VYcBajambe OCHOBHHX NPHMEHEHHM TEXHHKaMa BUILIECTPYKOT npHCTYI;
; 3Haba 0 OSKHIHIM MpHCTYyTa; o WiFi (Wireless Fidelity) Gesxiuna nokanna
E TepMUHANNMA 1 Hagejie kapakrepuctike WiFi Gexuune pauyHapcka mpeska, cranaapa IEEE
] HauMHMMa HHXOBOT Mpeske (CTaHaap/ Ha KoMe Ce 3aCHUBa); 802.11;
H (yHKUHOHKCAIbA. HaBeJie kapaktepuctike Bluetooth e PDA ypehaju;
g cTauaap/a 06jacHu HauMH TOBE3UBAA * Bluetooth — Texum4ke cneuuduKaimje
] ypehaja nomohy Bluetooth TexHonoruje (nomer, dpexsenwmjcku oncer, 6poj pano
o] (piconet, scatternet); KaHa/Ia, KOPUCHUYKH NPOTOK, BPCTA

MoJIyJauuje, IOMeH NpUMeHe...), point-to-
point Tononoruja (nojam master i slave
node-a), piconet, scatternet;

BEXBE:

® Jeaua exGa ce paau /1Ba CriojeHa WKoJIcKa
Haca M 3a TO BpeMe Tpeba J1a ce ypaze cBa
Meperba 1 0Gpajie pesyaTaTu;

« V naboparopuju Tpeba na Gy e 0BOIBHO
PajIHUX MECTa /1 32 JeIHUM PajHiM
cTosiom Gyy /1Ba 10 TPH YUeHHKa;

« Hspohemwe BexOu ycarnacuru ca
TEOPHjCKOM HACTABOM TaKo /1a
oznrosapajyhe BexGe ciesie 01Max HaKOH
o0pazie TEOPHjCKOr rpaanBa;

« Vkomuko je Moryhe, naGoparopujcka
Meperba MOTBPIAUTH PAuyHCKHM MyTeM HiH
ypaauTy oxrosapajyhy cumysnauujy Ha
pavyHapy;

o V¥ ciyuajy HenocTaTka notpedHe onpeme,
3a Heke 011 BeKOH, ypannTh oarosapajyhy
cumyaumjy;

« M3BewTaje yueHmKa 0 peann3oBaHHM
Bekbama MperseaTi NPHIMKOM NpoBepe
NpaKTHYHAX BELWITHHA;

« Hakou cBakor uukmyca Bex6u (uan
HajMakbe jeIaHmyT y TOJNYrOAHILTY)
OLICHHTH HHBO CaBJIA/IAHOCTH CTEYEHHX
NPaKTHYHKX BEWTHHA.
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® HaBe/le KapaKTepUCTHKE M 06jacHu
npunmn pana WiMAX TexHonoruje;

* o0jacuu npunumn paga OFDM
MyJTHIIEKCHUX CHCTEMa;

* oGjacHu npuHuKn pana Bluetooth
Oexnunnx Tepmutana, PDA ypehaja u
AHATN3NPA HHUXOBE KAPAKTEPHCTHKE.

* Bluetooth TepmMuHan — BpcTe 1
KapaKTephcTHKe;

* WiMAX (Worldwide Interoperability for
Microwave Access) - G110k 1ema, BpcTe 1
KapaKTepHCTHKe;

e OFDM (Orthogonal Frequency Division
Multiplex) MyATHIIEKCHH CHCTEMH U
OFDMA npucryn.

* Ocnocobasare
YUeHHKa 32
KOH(HUTypHCabe
TepMuHaIa 32
npuctyn WiFi
MpEKH.

BeKH4YHN CHCTEMH

e koHpurypuiue repmunan-3a npuctyn WiFi
MPEKH.

Mexoau Koju ce 0HOCe HA Leo NpeaMeT:

® KOPHCTH CTPY4HY TEDMUHONOTH]Y;

® NpHUMEHH Mepe 3alTHTE Ha pazy;

® MpUMEeHH MPENopyKe 3a 3aUTHTY OrpeMe
OJ1 KBapa MpOy3pOKOBAHOT HENPABHIHUM
PYKOBaHEM.

BEXKBE

1/2 Koudurypucarbe TepMHHANA 32 PHCTYTI
WiFi mpesku.

HACTABA Y BJIOKY

Peanusauunjom 610k HacTase (1o moryhocTn

y TK komnanujama) octeaputu cienehe

uexosie:

® Mepeme NpeHOCHHX KapaKTepHCTHKA
pamno JMHKa;

® OyHKUMOHATHO TECTHPAk:e Ga3He CTAaHHIE
MOGHIIHE MpeKe.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA/MOIYJIMMA
o TexHuKka INTUTATHOT NpeHoca, Teopuja TenekomyHukaunja, Komyraunonn cucremu, Cucremu npexoca, [IpuctyrnHe mpexe 1 ypehaju.
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Hasus npenmera:

Tomuiimy Goun vacosa:

Paspen:

Ll1beBn npeamera

PAYYHAPCKE MPEXE

YeTBPTH
- OcnocobbaBatbe yaeHHKa 3a H3paay CTPYKTYPHOT kaBnoBckor cuctema npema crauaapay 1SO 11801 SE;

74 waca

- OcnocobbaBarbe yueHHKa 3a HHCTaNalujy H KoHHTyprcare MpexkHHX ypehaja;
- _OcnocobbaBakbe yueHHKa 3a HHCTANALH]y U KOHHTyprcate MpexHHX ypehaja y OKBHPY MOCTIOBHOT HH(OPMALMOHOT cCHCTeMa.

UCXOaH
OBABE3HU U IPENOPYYEHH
TEMA LHU/bEBH [Mo 3aBpiueTKy Teme );:HMK he GuTH y cTamy CAJIPKAJM IO TEMAMA HAYUH OCTBAPUBAIbA [TPOIT'PAMA
« OcnocobbaBame ® 00jacHM KOHLETT U CTPYKTYpY CraHmapan 1 TEPMUHONOTH]A y Ha nouerky Teme / MOJ1y/1a yueHHKe YNO3HATH
YHeHHKa 33 H3paLy crpykTypHor kaGnosckor cictema (CKC); CTPYKTYPHOM Kabinparby npema €a UMIBEBMMA M HCXOAUMA HACTABE / yderha,
MHCTANIALHje Mo e objacuu ynory usopuura y CKC-y; craugapay 1SO 11801 SE; MJIAHOM pajia ¥ HAYMHHUMA OLIeHHUBabA.
MOJIeNly CTPYKTYPHOT | o oGjachu nojam NepMaHEHTHOT JHHKA U ApXUTEKTYPa CTPYKTYPHOT KaGliOBCKOr
KaOJIOBCKOT cHCTeMa Kanana y CKC-y: cucrema (CKC). IMoacucremn CKC-a: O6anuu Hacrase
(cTpykTypHOT o onume wMozene nosesusaba y CKC-y: Kabupare OKOCHHLE KoMILleKea (eHr. Hacraga ce peanmsyje kpos:
KkaOnupara / o oBjacki orpanuersa y AyKHHH KaHana i Campus backbone cabling?A |fa6nupau,e « BexOe (62 uaca);
reHepHyKor NepManenTHOT MuHKa y CKC-y; okocHue 3rpaze (eur. Building backbone | « HacraBy y 6ioky (12 uacosa).
KkaOnupara). cabling - BepTHKanHo kabiupabe) u
o npumersyje oarosapajyhe nicTanauote XOPH3OHTATIHO Kkabnupare (eur: Horizontal | Bpoj uyacoBa no Temama
}f KaGrioe: cabling). Enementn CKC-a: ITojam 1 yiora | ( BexOe + Hactasa y 6:10Ky)
g ® npHMeRyje npaBuia NPUIHKOM usopumra y: CRC-y. Lojay xauana i
= KaGuparba; nepmaneHTHOT aukka y CKC-y. INojam « CTpykTypHO Kabnupatme .............( 16 +6)
8 ) A — pansor mecta (enr. Work area). VBoxn « PauyHapcke Mpeske e (20 +0)
g o u3pal)yje npecriojue kabnose npema Buildi acility): I
£ cTaHmApay; kabna (eur. Building entrance facility); « Tocnosun uudopmaumonn
H ® > G / Mozenu nosesusarsa y CKC (Interconnect, CHCTEMH (26 +6)
E TepMUEIp K.a MIOES Ha, PHICR YR HIHAMa Cross-connect, Centralised optical
£ SHERRLaMa; ivh / architecture - COA, Consolidation points, MecTo peanunsaunje Hacrase
= *: MOHTUp2 OXTORAPAIYTIC IPMIIBY THHTE: ONUHOHE/PelyHIAHTHE Be3e); * BeixOe ce peanusyjy y naboparopuju /
o YTHYHHULIE HA MOJYTAPHUM CHCTEMHMa .

pazaenuuimuma (enr. patch-panel);

o nosesyje ypehaje na CKC npema
TEXHUUKO] JIOKYMEHTALMjH;

® HCIATA HNPABHOCT M0CTABILEHE
MHCTanamje;

© U3BPLIM MPABUIHO y3eMIbeH:e elleMeHaTa
CKC-a;

Bpcre ka6nosa y CKC - tunosu,
KapaKTepHCTHKE U 03HAYABAHE
MHCTanauMoHmx kabnosa. M3dop
onrosapajyhe kateropuje u knace
kabnupamwa;

WHcTanaumony nyTesy U npasuia
nonarama kaGnosa;

Tlpecniojun kabnosu (ewr. Patch-cord,
Work area cable / Terminal cable ,
Equipment cord, Jumper) u wuxoBa
npuMeHa.

KabuHery.

e Hacrasa y 611oky ce peanusyje y
naboparopujn / kabuHery.
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CTpyKTYpHO Kabaupame

Kownexropu (enr. Jack/plug) y CKC-y: RJ-
45 (8p8c), RJ-11/14 (6p2c/6pdc). IDC u S
110, koMnakTHe U MOJIyIapHe
npukbyuHuLe/yTHaHILE (keystone
modul), pasaentnun (patch-panel),
ONTHUKH KOHEKTOPH;

V3emmene enemenara CKC;

Tectupame - mepetsa y CKC;

AcneKTH MPOTHBIOXKAPHE 3aIITHTE;
TepMHHONOTHja y PasIHdHTHM
craniapanma.

BEXKBE:

1. YBozHe Hanomewe 3a paj1y 1abopatopujH,

YNO3HEaBHHE Ca ONPEMOM, alaToM i
NpUGOPOM, MEPHHM MHCTPYMEHTHMA H
Mepama 3allTHTe Ha pajy;

. M3paja nnana MHCTaNaluje 1 jeIHononHe
weme. Creundukarija Matepujana;

. MoHTaxa opMaHa KOHUEHTPaLUje 1 heMy
npunazajyhux enemenara. Montaxa
HarojHe fetse u switch-a. Ilopesusare Ha
y3eMiberbe;

. Tlocrapbarbe, 0Opana u TepMHHUpakbE
KkabsoBa Ha yTHuHULAma i keystone
MOzIyIMMa.

. Mi3pana npecriojHux 1 TepMHHATHIX
KkaGioBa.

. McnnruBare uspalieHe uHcTanauuje.

Monena onemera na rpyne
Onemperbe ce nenn Ha rpyne 10 10 yuennka

MIPUTMKOM peasiu3auuje:
* BeXOM 1
* HacTase y GJI0Ky.

Ouewnpamwe
Bpenuoaa}be OCTBAPEHOCTH UCXO0/1A BPIUUTH
Kpo3:
o npaliere 0CTBAPEHOCTH NCXOM1A;
® TECTOBE MNPAKTHYHHX BELITHHA
(patHe 3a51aTke - HEKOJHKO MyTa Yy TOKY
LIKOJICKE FO/HHE).

Mpenopyke 3a peaiu3aunjy Hacrase

o IlpeaMeTHH HACTABHUK MOXKE H3MEHUTH 10
10% npenopyueHor caapikaja, a y3
carmacHocT cTpyuHor Beha 10 20%.

® BexOe peann3oBatu cBake Helesbe y
Tpajatby O 2 LIKOJICKA Yaca HIlH CBAKE
ZIpyre Helielbe Y Tpajatby 011 4 WKOJICKa
uaca.

* Ha nouerky cBake Bex0e yKpaTko
00paIuTH TEOPHjCKE CalpPIKaje HEOMXOIHE
3a peanusaunjy Bexkoe

o [IpunpemMuTH HACTABHM MaTepHjan
npunaroljeH caapikajy npeaMera.

o [locebHy najiby MOCBETHH Mepama
3alITUTE Ha pally W Mpenopykama 3a
3aITUTY ONPEME OJ1 HeMPaBHIHOT
pyKoBamba.

o HacraBy y 610Ky peannsoBati Ha Kpajy
CBAKOT M0JTyrOIIITA DAl POBEpe
OCTBapEHOCTH MCXOJA.
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+ OcnocobbaBame
YHEHNKa 32
MHCTAnauujy u
KoHpUrypucame
MpexHUX ypehaja,
npuctyn Hurepuery
 pauyHapCKOj MPeXxH
ca ynambeHux
JloKanmja.

PauyHnapcke mpexe

oGjacHu nojam 1 3Hauaj pauyHapeKux
MpeKa;

oGjacum npunumun TCP/IP npotokona u IP
anpecupama;

o0jacHu nojieNty pauyHapCKnX Mpexa;
0L TONONOTH]y PauyHapCKHX MpeXkKa;
OIHIIE aPXHTEKTYPY PauyHapCKHX Mpeka
oGjacHu ysiory MpekHHX ypehjaja y
pauyHapCKHM Mpekama;

onue cTpykTypy UnTephera;

MHCTANNpPa U KOH(UrypHlie MpekHe
ypehaje;

oMoryhu mprCTy N esbeHIM pecypcHma
padyHapcKke Mpexe;

KoH(pUrypHiue MpeHe ypehaje 3a
CTaTHYKO 1 MHaMuaKo [P anpecupare;
KoHpurypHiue MpexHe ypehaje 3a
aunamuyko IP anpecupare ca
pesepsaumjom IP anpeca;

MHCTANNpPa U KOH(HUrypHILe MpeKHe
ypehaje 3a GexudHN NPUCTYT;

M3BPLIN CHIYPHCHA MOJIellIaBakba Ha
Mpexit;

omoryhu nprctyn pauynapuma ca
YAa/beHHX JIOKaLHja;

KoH(HrypHLIe MpexHe ypehaje 3a npucTyn
Hnrepuery;

KoH(purypuie MpexHe ypehaje 3a npeHoc
rosopa npeko Uureptera (exr. VoIP)"

« [lojam u 3Ha4aj pauyHapCKHX Mpeska;

« OSI monen u TCP/IP nporokon. IP
anpecuparbe;

« Tlozena pauyHapcKuX Mpesxa;

« Tonosoruja pauyHapckux Mpeska (3Be3na,
MPCTeH, MarueTpana ...);

* ApXHTEKTYpa pauyHapCKHX Mpexa (Mpexa
PaBHOTPABHUX pauyHapa i KIHjeHT-cepBep
Mpeske);

o Mpexun ypehaju (enr. MODEM, Network
Interface Card - NIC, Hub, Switch, Bridge,
Gateway, Router);

o Hurepuer. puctyn Uuteprety:

» [lpenoc roeopa npeko MutepHera (eHr.
VolIP).

BEXBE:

1. WHcTanaumja n KoHpuUrypucarme
MOJIEM-a, nose3uBame pauyHapa Ha
CKC, npecnajatbe y opMany
koHuentpauuje (PEK-y) Ha cio6oatHe
noprose T®LL, nojeiwasate pauyHapa 3a
Dial-up komynukauujy (Dial-up Server i
Client, unp. Remote Desktop Connection)
1 JIaJbHHAKa KOHTPONa padyHapa;

)

MHucTanauuja n KoHQUrypHcame MpekHe
kapruue (eur. Network Interface Card -
NIC), nose3susate pauynapa Ha CKC,
npecnajate Ha Switch y opmany
kouuentpauuje (PEK-y), manyesnso IP
anpecHpaibe pauyHapa 3a paiy MpekH,
nposepa "BUIABHBOCTH" pauyHapa y Mpexu
(unp. PING-oBamem), nozeiiapame
pauyHapa 3a KoMyHuKaumjy (Hnp. Remote
Desktop Connection) 1 nabuHCKa
KOHTpOIIa pauyHapa;

* Mexon peda noctuhi ykonmko wkona noceayje oarosapajyhy onpemy
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PauyHnapcke Mpezke

w

. Mincranamvja w/imm koRduTyprcame

nesmennx pecypea (File & Print sharing) y
Mpeku paBHOMpaBHKX (peer-to-peer),
TIPUCTYTI JIe/beHHM PecypeHMa,
ToJlelaBate HUBOA MPHCTYNA, Marnpate
nesbeHux pecypea (Map Network drive /
Install Network Printer);

. Mincranaumja u koHpuUrypucarmwe router-a 3a

npuctyn MiHTepHeTy/ipyroj pauyHapckoj
mpexu, aktusupawe DHCP cepsepa Ha
router-y u aunamuuko IP anpecupamwe

pauyHap;

WHcTanaumja 1 KOHGUrypucare MpexHe
kapruue (enr. Network Internet Card -
NIC) 3a 6exuunn npuctyn (enr. Wireless
Network Interface Card), koHpurypucare
Besknune npuctynHe Tauke (edr. Wireless
Access Point), anpecuparbe pauyHapa
(MaHyeIHO U IMHAMHUYKO);

. CurypHOCHa noJieliaBata Ha MpexH

(Firewall, Encryption, Network User
Access), KoH(urypucare router-a 3a
IPUCTYT pauyHapiMa ca y1abeHuxX
nokauuja (DMZ, Virtual server, Port
Forwarding), pesepsauwmja IP anpeca Ha
ocHoBy MAC azpece Ko IMHAMHYKOT
ajpecparba padyHapa, KOHUTypHCarhe
mpexror Wireless Bridge-a 3a npucryn
BHILIEM CEMEHTY pauyHapCKe Mpexe.
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Mocnosuu HHGOPMALHOHN CHETEM

® Ocnocobsbasare
yueHHKa 32
MHCTANALM]y 1
KOH(puUrypHcame
MpexHuX ypehaja y
OKBHPY MOCTOBHOT
nH(OPMALIOHOT
cuctema.

objacku nojam u mozen Client - Server
patyHapCKHX Mpeka;

ofjacHu yJiory cepsepa i pazaHe CTaHHLe Y
pauyHapCcKoj MPEKH;

onuue 3Ha‘|aj KOHLENTa LUEHTPaIn30BaHOI
ynpasJbarba pauyHapCKum Mpexama;
o0jacHu yiory KOHTposiepa 1oMeHa (eHr.
Domain Controller - DC) 1 akTuBHOT
nmpekTopujyma (enr. Active Directory -
AD);

HaBeJ/le CEpBEPCKE ONepaTHBHE CUCTEME,

HHCTanupa cepBepcKH OnepaTuBHU CUCTEM
Ha pauyHapy y OKBHPY pauyHapcKe Mpexe:;
MHCTAIMPA U KOH(HUTypHILE CepBrce Ha
KOHTpOJIEpY IOMEHa;

M3BPLIM PErHCTPOBAKLE / MPHjaBbHBAILE
PalHKX CTAHHIA HA IOMEH;

KOH(HrypHILIE OpraHH3alHOHY CTPYKTYpPY
Y OKBHpY IOMeHa;

Kpeupa CHrypHOCHE NoJuce;

OMOryliH IPHCTY JIe/beHHM pecypenma
cepsepa;

MHCTaNnupa KOHq)M]'yPMUJE cepsuce
MHTEPHE KOMYHHKALMOHE MpEKE -
MHTpaHeT-a.

« Mpexe tuna Client — Server;

« Konuent LDAP (enr. Lightweight
Directory Access Protocol);

« KoHuenT kouTposiepa 1omeHa (eHr.
Domain controller) u akTusHor
nmpekTopujyma (eHr. Active Directory);

o CepBepckH OMepaTHBHN CHCTEMH;

o Oneparusnu cuctem MS Windows Server;

o Cepsucy (DNS, DHCP, File server...);

« TepmuHosnoruja;

« OpraHusauuoHa CTpyKTypa;

o CurypHocHe mosuce;

o Jlemenn pecypeu. MnTpaner.

BEXEBE:

1. MHcranaumja u kondurypucame MS
Windows Server onepaTuBHOr cHcTeMa,
mpexkHe kapTuue (enr. Network Interface
card - NIC), noBesuBatbe pauyHapa Ha
CKC, npecnajarse Ha Switch y opmany
koHuenTpauuje (PEK-y), manyesnno IP
azpecuparbe CepBEpPCKOTr padyHapa 3a paiy
KIIMJEHT PeKMMY, MpoBepa "BHIBHBOCTH"
CepBepCKOr padyHapa y Mpesku (Hip.
PING-oBameM), nojelaBarme paaHix
CTaHWLA 32 KoMyHUKaiwjy (Hip. Remote
Desktop Connection) n 1asbuHcKa
KOHTPOJIa PajIHUX CTAHHIIA;

IS}

HHcTanauuja n KoHpUryprcarme akTHBHOD
nwmpekTopujyma (AD), kpeupare Gaze
KOPHCHHKA, TPHjaBJbHBAIbE PAIHUX
craHnua Ha nomeH (esr. Domain);

3. Kpenpate opraHusaluoHe CTpyKkType u
JneduHUCabE TPYTHUX CUTYPHOCHUX.
nonca;
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MocaoBHH HHPOPMALHOHH CHCTEM

Hexonu Koju ce oaHOCe HA LEO NpeaMeT:

® KOPHCTH CTPY4HY TEPMUHOJIOTH]Y Y OBOj
obnacTu;

® pasyMe 3Hauaj ¥ NPHMEHH Mepe 3aliTHTe
Ha pazy:

© pasyMe 3Hauaj i NIPUMEHH Npenopyke 3a
MHCTAaUMjy OTIpeMe H 3aluTHTY onpeme
0J1 KBAPA MPOY3POKOBAHOT HENPABHIHHM
PyKOBameM.

. Mincranaumnja DHCP cepsuca Ha

koHTpozepy aomena (DC), nedunucame
orcera IP anpeca, pesepsauja IP anpeca,
nuHammuko IP anpecupare pauyHapa;

. Mncranaumja w/uim kondurypricame

JIeJbeHHX Pecypca Ha KOHTPOJIepy 10MeHa
(DC), npuctyn sie/beHuM pecypeuma,
NoJIeIaBabe HUBOA MPUCTYNa H
MaKCHMATHOT Gpoja KOPHCHUKA, Mannparhe
JZIeJbeHUX pecypea, AnHamuyko [P
ajpecuparbe pauyHapa;

. Kpenpatbe opranisaimose jenunLa,

JeuHNCarbE IPYNHUX CUTYPHOCHHX
NoJIMCA 1 JI0/IeN1a KOPHCHHKA W PaHUX
CTaHHLA OPraHU3aLHOHNM je/IMHULIAMA;

. Mucranauuja u koHpurypucarme cepaica

Wnrpaner-a (Web server, Mail server...),
KOH(HTypHCatbe PaIHNX CTAHHLIA 33
npuctyn ceperucuma Mutpanera;

. Hanpenna nonewasaa y okBupy

pauyHapcke Mpeske (3a0pana nprctyna,
OrpaHHYaBake MPOTOKA, ...);

. WHcranaumja Proxy cepsepa u

KOH(UTypHcahe pajHiX CTaHHLA 32
npuctyn MuTepuery npeko Proxy cepsepa.
DunTpupatbe caapikaja;

10. KoHdurypucaibe J1Be JJOrHuKe Mpexe 3a

npuctyn UHTepHeTY Npeko 3ajeHuuKor
Gateway-a.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA/MOAYJIMMA
o [lpakTuHa HacTasa - 2. paspen - TK unctanaumje u onpema,
e [Ipeamern: TK Bogosw - 2. paspen - Onrnuku TK Bogosu, [puctynHe mpexe u ypehaju - 3. paspen - Cuctemu npeHoca - 4. paspen
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Hasus npenvera:
Tonmwbn down yacosa: 62 yaca
Paspen: ueTBpTH
[l1meBy npeavera -

TEXHUYKA TOKYMEHTAUMJA

Ocnocob/baBare yueHHKa 3a H3pajly TeXHHUKE H NPojeKTHe JokymeHTaumje 3a pasmuunte CTK cucreme;
- OcniocoGbaBatbe yueHHKa 32 Boherbe HEONXOIHNX EBUICHLIMA O Pajly, YOUCHHM CMETaMa i KBAPOBHMA, KAO H HHXOBOM OTKJIabay;

- OcnocoGbaBatbe y4eHHKA 32 H3pady MPeAMepa i MPeApadyHa U MoHye:

- OcnocoGbaBarbe yueHnKa 3a ynoTpedy pasnuiuTor cohTeepa y 3pajn TEXHHUKE H MPOjEeKTHE J0KyMeHTauuje;

- Criuame 3uaisa 0 BewITHHA OTPEOHIX 33 00ABLAILE MOC/IOBA TEXHHYAPA JANOCICHOT HA PUTIEMH TEXHHKE J0KYMEHTALlje.

LUWBEBA

UCXoau
Ilo 3aBpueTky Teme yuenuk hie Gut y cramy na:

OBABE3HU U MPEMOPYYEHU
CAZIP)KAJU 1O TEMAMA

HAYUH OCTBAPUBAIbA ITIPOTPAMA

« OcriocoBmasaise yuennkasa | o

H3pany TeXHHUKE H .
MPOjeKTHE JOKyMeHTaLuje .
CHIHATHO

TENEKOMYHHKALIMOHUX .

ypehaja u cuctema;

o OcnocobsbaBatbe yueHukasa | o

Boljerbe eBUICHLIjE O CTalby
CTK ypebhaja i cucrema,
TNOTPOLIHOT MaTepHjana u
Ppe3epBHUX eN10Ba;

« Ocnoco6baBarbe yeHNKa 3a
ynotpeGy oarosapajyhux
codTBepa npn uspaan
TEXHHUKE 0KyMeHTalHje.

HaBeJIe ZIeIoBe MPOjeKTHE IOKyMeHTalmje;
aHATM3MPa 3aXTEBE HHBECTHTOPA;

TIPHKYTTH peieBaHTHE NONATKe 3a W3paj1y TeXHUuKe
ZIOKyMeHTalmje / npojexTa;

aHAIM3MPa YCJIOBE 3 NOCTABIbakbe ONpeMe 1
NPEIOKH HauMH H3BOlEba PaloBa Ha OCHOBY HHX;
YPaH MIEjHO peliere Npema 3aXTeBy HHBECTHTOpa /
npojeKTanTa (y WKONCKHM YCTIOBUMA HACTABHHKA):
€acTaBH TEXHIYKH OMHC CHCTEMa KOjH je npeamer
3axTeBa;

M3pann rpaduuKy €0 I0KyMeHTalHje;

Ypaw npeaMep H npeapadyH creundukaunjom
onpewme, panoBa U MaTepHjaia;

npuMersyje Baxkehe nponyce 1 cTanaapae;

NPUMEHN NPOMHCAHE 3aTHTHE Mepe U Mepe 3alTHTe
JKUBOTHE CPE/IMHE Y NIPOjeKTY;

M3pali NOHyy;

o0jacHu MOCTyNaK jaBHe HabaBKe U HaBele
KpHTepHjyMe 3a n360p HajnoBosbHHUjer noHyhaua;
PaHrHpa NoHyJie Ha OCHOBY MOCTaBILEHNX
KpHTEpHjyMa 3a n360p HajnoBosbHHMjer noHyhaua;
TNPHMPEMH 3aXTeB 3a HaOaBKy MaTepHjaia u onpeme
npemMa NpojeKTHOj A0KYMEHTaLUjH;

aHaIU3Mpa 10KyMEeHTaLH]y 1 Kiacudukyje enemenTe
TeNeKOMYHHKALHOHKX ypehaja uin cuctema;

BexGe (110 unkiayenma

1. [punpema 1okymenTaumje
* Bpcre npojekra;
o Tlpojekat curHanHo

TenexomyHukauonnx (CTK) cuctema;

o [IpomucH 3a nocTaBsbame

TenekomyHukaimonnx (TK) ypehaja u

cucTema (CTaHaapm);

* Canpiaj npojeKTHe T0KyMeHTalmje
(rpahieBuHcKa 10380714, aTeCTH
npoussoljaua onpeme, peiere 0
BpILIEHY TEXHAUYKE KOHTPOJIE ...);

o KapakTepucTuke u ONTH NPUHLMIN
pana nojenmunx spcra TK ypehaja u
cucTema;

o [IpvHUMNY Hamajaka 1 KITHMaTH3alKje

TK ornpeme;

o Craujapam onpeme u Bpete
CTaHIapHUX MaTepujasia;

o Codraep 3a TekcTyanHy oGpany
npojekra u nparehe J0KymMeHTaLwje;

o [lpasuna o Ge3deaHOCTH, Mepe 3alTHTe

Ha pazy;

® H3spana kopuchuukor ymytersa 3a CTK

cHeTeM.

Ha TIOYETKY YYEHHUKE YMO3HATH Ca UH/bEBUMA
M HCXOZIMMA HacTaBe / yuerba, MJIaHoOM paja i
HAUMHIMA OLIeH>HBAIbA.

O6auum nacrase
Hacrasa ce peaniyje kpo3:

« BexkOe (62 yaca)

Mecro peanusaunje nacrase
* Bexbe ce peanusyjy y kaGusxery

onpemybeHoM pauyHapuma (1 yuenuk - 1
pauyHap).

Ipenopvke 3a peanu3aunjy nacrase

Bex0e peannsosatu y rpynama 1o 10
yueHHKa y Tpajarby o1 2 WIKOJICKa Haca no
LMKITyCHMa:

* [lpunpema 1oKymeHTalmje ... (10)

* MUspaza rpaduukor nena npojekTHe
JIOKyMeHTaLuje ... (16)
Boheme euneHumje. . (8)

[Moctynak jaBHe HabaBKe . .. (8)
* Vspana npojexTHe J0KymeHTaije nomohy

creunjanH3oBator cohTBEpa .. (18)
o Tlpunpema J0KyMeHTaLIije 32 MaTypCKH

HCTIAT .

2
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- oBjacHu npouesype MywTamwa y paj pasiuauTHX
TK cucrema;

koupurypuie TK ypehaje npema 3axteBy cuctema;
PYKyje pasinuduTAM BPCTaMa ajaTa i MepHHX
MHCTpyMeHaTa;

OAIp7KaBa TeNEKOMYHHKALIHOHY OTpeMy

- HaBeJie BPCTE KBAPOBA M CMETH-H KOjH Ce MOTY
MOjaBUTH y OKBUPY PA3THUHTHX
TeJIeKOMYHHKALIMOHHX CHCTeMa i 00jacHn
HHXO0BE y3pOKe]

BpILH PasniNTa Mepersa y by YTBphHBama
CMETH:H 1 KBAPOBA;
OTKJIOHH CMETH:E 1 KBApOBE;

BOJM eBUICHLIje

- objachy 3Hauaj Boljera eBHACHLHjE.

noNyHaBa eBUIACHIHOHE JINCTOBE NPemMa 3aXTeBy
nocna;
ToNyHaBa CepBHCHE 3aNMCHUKE.

Npe/ly3UMIBHBOCT Y pajty;
HCMOJbH aHATTUTUYHOCT NpH
obasbawy rocia;

petaBa npodneme y paay:
HCMOJbH MO3WTHBAH OHOC NpemMa
NPo(eCHOHANHO-eTHUKUM
HOpMama M BpeIHOCTHMA.
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eBuieHTHpa u3mMeHe y koudurypauuju TK cucrema u
YHece H3MeHe y rpaduuKH Jeo NpojeKTa H3BeaeHor
crarba;

NPUKYITH, €BHACHTHPA 1 BKypPHPa NOJATKE 0:
HacTalnM cMeTaMa 1 kBaposima Ha TK ypehajiuma
HITH CHCTEMUMA, BPEMEHY HHXOBOI Tpajatba, HauHHy
OTKJIaMbama, Pe3yNTaTHMa Meperba, CTamby MepHe
onpewme, yTPOIIEHOT MaTepHjaa U pe3epBHIX AeI0Ba;
BOJIM IHEBHUK Pajla O H3BPUICHAM PAIHUM 3a/1aLAMa,
yuewhy 3an0cieHHX i BHXOBOM YUHHKY:

MPUNPEMH 3aMHCHUK O PUMONpeaju;

npuKynu penesanTHe nogatke o TK cucremy u
M3paj KOPHCHHYKO YyTCTBO;

KOPHCTH CTPYUHY TEPMHHOIIOTH]Y.

2. Wispana rpauukor nena npojekrhe

JIOKyMeHTauuje

* Codrsep 3a rpaduuky oGpaay npojexta
u npatehe 1okymeHTauuje (Hnp.
AutoCad, MS Visio...);

® ['paruuKu J1€o rIaBHOT NPOjeKTa u
NPOjeKTa U3BENEHOT CTakha.

3. Boheme epunenuuje

* Tlpouenype 3a Texuuuky koutpony TK
ypehaja u cucrema (anropuram
nywTama y pan);

* Bpcre u HamMeHa MepHe onpeme,
NOTPOLIHOT MATEPHjala i PE3ePBHUX
nenosa;

« Bpcre Moryhux eBuaeHumja;

« Paanu nasor;

o JlneBHuK pana (rpaljeBMHCKH IEHBHHUK);

« EsuzieHumja cMeTHH 1 KBapaosa o
M3BPUICHOM CEPBHCHPARY (3aTHCHUK O
cepBHCHPalbY);

* 3anucHHUK 0 NpUMONpeajn;

« EBuieHumja o cTamy 3anuxa 1 Halor 3a
HabaBKy.

4. Iloctynak_jaBHe HabaBKke

« Wspama npenvepa u npenpadyha;

« MWspana nonyne:

« Tenmepcka noKymeHTauuje 1
pacnucHBarbe TeHepa: aeuHucare
OMIITHX KpUTEpHjyma (ONLITH yCIIOBH,
HCTYHbelbe yCIoBa NpeaBuheHix
3aKOHOM) 1 KpHTEpHjyMa 3a n360p
HajnoBosbHHUjer noHyhaua (HajHIKe
1leHe, POKOBH HCMOPYKe, POK 1 HauHH
nnahawa, NoceGHM TeXHUUKH
KPUTEPHjyMU H CI1.).

o TloceGHy naxiby NOCBETUTH Canpikajy
TpojeKTa, U3paau TeXHHuKe
JZIOKyMeHTallHje, NponucHMa 1
cTanaapauma 3a usrpaawy CTK cucrema u
MoHTaxy ypehaja.

® [lparuTi TpeHzoBe y norsieny coprsepa,
KAo ¥ MPOMHCE W3 06NIACTH NPOjEKTOBAMA 1
Bohetba eBuneHLIje.

o TlpeaMeTHH HACTABHUK MOJKE H3MEHHTH /10
10% npenopy4eHor canpikaja, a y3
carnacHocT cTpyuHor Beha 10 20%.

® V OKBHpY MpeMeTa M3PaIHTH TeXHWUKY
nokymenTaunjy 3a CTK cicteme y mkonu.

o Tocnenwy BekGy HCKOPHCTHTH 3a M3paLy
JIOKyMEHTallHje 3a MaTyPCKH HCTIHT.

Ouemwusame
BpCﬂHOBaH)C OCTBApEHOCTH HCXOJAa BPIIHTH

Kpo3:

1. npafiere 0CTBAPEHOCTH HCX0/1A;

2. TectoBe NPaKTHYHHUX BELITHHA
(Ha Kpajy CBaKOT LMKITyca Kpo3 KOHKpeTaH
PpajiHy 3aj1aTaK):

npHUnpema I0KyMeHTallije Ha OCHOBY
3axTeBa,

u3paza u u3MeHa rpaduukor rena
NIOKyMeHTaLwmje,

TOMyHaBarbe PAIHOT HAJIOTa, IHEBHHKA
pana M eBUIEHUH]E O CEPBUCHPAIBY,
CTalby 3a1KXa, HaJlora 3a HabaBKy
M3pajia 3aMiCHAKA O NPUMONpeajH,
M3paza npeaMepa U npeapadyHa 1
TOHY/Ie MpemMa yc/oBUMa TeHzepa,
M3pajia npojeKTHe N0KyMeHTauuje y
crielmjanu3oBaHiM copreepy.

Hanomena:
Tlpinpema 10KyMeHTaluje 32 MaTypCKi
HCTIMT Ce He OliekbYje y OKBHPY NpeameTa.
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5. Wspana npojekTHe noKymeHTalmje nomohy

cneunjannzosanor coTeepa
* CodTeep 3a u3pazny npojektHe
nokymentaumje (Hnp. TeleCad Gis,...).

6. [punpema I0KyMeHTalnje 33 MaTYPCKi

uenuT
o TexHuuKa I0KyMEHTALMja CUHAIHO-
TEJICKOMYHHKALIMOHUX CHCTEMA H

ypehaja.

Ykonuko Huje Moryhe HaGaBuTH
JIMUEHUMPaHK CHTBEP 3a MOCTH3aMbe HCXHIA
KOPHCTHTH CinuaH codTaep ca GecriaTHom
JIHLEHOM.

KOPEJIALIMJA CA IPYTUM MPEAMETUMA / MOAYJIUMA

© CBH CTPYYHH MOJLYJIH H NPEMETH

o CHrHANHO TeIEKOMYHUKALMOHH CHCTeMH - 3 1 4. paspen
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Hasus npeamera: NPEAY3ETHULITBO
Tomuuwsu goun uacosa: 62 yaca
Paspen: YETBPTH
Llnmbesn npeavera - PasBujatbe NOCTOBHIX H NPEY3eTHAYKNX 3HAtba, BEWTHHA H OHAIIAbA;
- PasBujarme npey3eTHUUKHUX BPEAHOCTH H CIOCOBHOCTH J1a Ce Nperno3Hajy npey3eTHIdke MOrylHOCTH Y JI0Ka/HOj Cpe/MHK 1 esTyje Y CKIay ca THM;
- PasBujarbe NOCIOBHOT H NPEY3ETHHYKOT HAYHHA MHILIbEH:A;
- PasBujarme CBECTH O COTICTBEHNUM 3HAHIMA 1 CMIOCOOHOCTHMA H Ja/b0j NPO(ECHOHATHO] OPHjeHTALIHjH;
- OcrnocobbaBarbe 3a aKTHBHO TPAKeH:e MOCNA (3aOMIIbaBakbe i CAMO3aIONIbaBaHE);
- Ocrnocob baBarbse 3a H3pajly je/HOCTABHOT MIaHa NI0CI0BAba Masle GupMme.
o OBABE3HH 1 [TPENIOPYYEHH
TEMA LUUbEBH To 3aBpieTky Teme )";::HHK he Gutu y cramy CAJIPKAJH 1O TEMAMA HAYUH OCTBAPUBAIA ITPOITPAMA
§ Ha nouetky Teme yueHiKe ynosHati ca
S . Pasyvesaibe nojva u | @ HaBeie a1EKBAITHE NPHMEPE TMojam, pa3Boj 1 3Ha4aj Npey3eTHUIITBA: | LW/bEBUMA U HCXOMMA HACTABE — yuera,
3 3Hauaja Tpejly3eTHHIITBA H3 JIOKATHOT OKPYKeHa: Tpou n KAPAKTEPUCTHKE YCTIEWHOT TJIaHOM Paja  HAYHHIMA OLEHbHBAIbA.
H E npe/y3eTHHILTBA; ® HaBeJle KapaKTepHCTHKE MPe/Iy3eTHHKA npejy3eTHHKa;
g 5 00jacHu 3Hauaj MOTHBALMOHKX (akTopa y MoTuBH npeay3eTHHKa; Obaunum nacrase: .
22 Ipeno3HaBare pe/1y3e THHLUTB] TexHUKe 1 KDUTEPHjyMH 3a YTBphHBaHe Tpenmer ce peanusyje kpo3 cieaehe obinke
i = ocobeHocTH ® Jl0Belle y OAHOC M0jMOBE MPE/y3UMIbUBOCT Npey3eTHHYKHX NMPEAHCTIO3NIIH]ja. HaCTaBe,
= npely3eTHHKa. W Npely3eTHULUTBO; BeskGe (62 aca)
Honena onemerna na rpyne:
Pazsujame * onabupa U3 MHOIITBA HjEja OHY Koja je TpoueHa nocsoHUX MOryhHOCTH 32 HOBH | Onesberbe ce Z1eu Ha rpyne 10 15 yuenika
COCOGHOCTH 32 NPUMEHBHBA 1 PEATHA 33 OTNOYH-AHE NOCIIOBHH NOJlyXBaT; NPUIHKOM peainsaiiije BenOon.
youaBare, GusHnca; SWOT aHann3a-0CHOBH ;

PazBujaie u npoueHa
MOC/IOBHUX vmeja, MAPKETHHT IVIaH

dopmynucare u
MPOLEHY TOCTOBHHX
naeja;

VrnosHaBate yueHnka
ca efleMeHTHMa
MapKeTHHT IJ1aHa;

PazBujare cmucna 3a
THMCKH pa.

® Mperno3Ha pasanynuTe HAYHHE OTNOYHIbabA
nocna,

* youn meljycoGHO nenoBatse (akropa koju
YTHUY Ha TPKHLITE;

® caMOCTaJlHO NPUKYIH TIOJAaTKe ca
TPAKMIITA-KOHKYPEHLH]a, OTEHLHjaTHI
KJII(iEHTIA‘ BEJIMYMHA TPXKHULITAL

© MpaBH MOHYy yciyre;

® pa3Bija MapPKETHHT CTPaTerijy 3a CBOjy
NOCIIOBHY HJIE]y W NPE3eHTYje CBOj
MapKETHHT IJ1aH;

® pajii THMCKH Y YYEHHUKOj rpymu.

Enementu MapkeTur mukca (5I1)-
MIPOM3BOJL, YCIyTa, LeHa, KaHaIH
auctpudyuuje, npomourja);

DaKTOpH MOCIOBHOT OKPYIKEHa:
NOTEHIMjATHN KIHjeHTH, BeIMUMHa
TPKMIITA, IMPEKTHA U HHAMPEKTHA
KOHKyPEHLIMja, TPEHI0BH Ha TPXKUIITY HTIL;
EfeMeHTH MapKeTHHT niana;

Pajl Ha TepeHy-HCTPaKHBAHE TPIKHILITA]
BakHOCT THMA 3a MPOYKTHBHOCT Y MOCHTY.

Mecro peanusauuje nacrase:
BeiGe ce peanusyjy y kaGuHeTy / yqHOHHLM

(neo BexOHM ce peanusyje y kabuuery 3a
MH(DOPMATHKY).
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Ynpag/bame H Opranusanmja

* Vno3HaBamwe yueHHKa
ca CTANoBHMa
pyKoBolherba.

HaBe/le 0COOMHE YCNelHOT MeHauepa;
no3Haje pasnunTe ynpassbauke CTHIOBE;
o0jacHu OCHOBE MEHALIMEHTa yciyra /
TNIPOH3BO/IHLE;

yBuha 3Hauaj niannparba u oxabupa
JbYIICKHX pecypea 3a notpebe
opraHusaumje;

objachH 3Hauaj HHPOPMALIMOHUX
TEXHOJIOrHja 32 CABPEMEHO MOCIIOBAHE.

MeHaumeHT dyHKuHje (MIaHpatbe,
opraHu3oBabe, Boljerse i KOHTPOIa);
MenauMeHT CTHI0BH -(NPe/ly3eTHHK Kao
MeHayep);

OCHOBHA 3Haba O YNpaBIbakby 1
JMIEPCTBY - IGMOKPATCKH CTHIL,
LeHTpau30BaH, ance dep,... ;
MeHauMeHT ycityra Mpon3BO/IHE -
YNpaBbame MPOU3BOIUM PECYpCHMa,
YNpaBIbame CHPOBHHAMA H

Ty NPOM3BOIMMA, YTIPABIbAE
TIPOM3BOIHUM MPOLIECOM);
Hudopmaliose TeXHONIOTHje Y TOCToBakby
(nocoBHH MH(OPMALMOHH CHCTEMH,
MHTEPHET, MHTPAHET 1 eKCTPaHeT y
TI0CII0BAkbY, EIEKTPOHCKO MOCIOBAME,
€/EKTPOHCKA TProBHHA, HTIL).

IpaBHH OKBHP 32 OCHHBAE H

DYHKUHOHNCAE AeIATHOCTH

* Vnosuasamwe ca
TPaBHUM OKBHPOM 3a
OCHHUBAKE M
dyHKuMOHUCaRE
JEeNaTHOCTH.

n3abepe HajNOBOJBHH]Y OPraHU3aLUOHY 1
npasHy (JOpMY OpPraHH30Baka JeNaTHOCTH;
npukynu uHdopmanmje Koje cy notpedHe
3a ycrienHo Boljere noca;

CaMOCTAITHO CauMHH WM TIOMYHH MOCTOBHY
nokymenTaunjy (CV, nociosa nucma,
MosGe, 3anuCHUK, 0Gpactiy...).

3akoHcKe (opme opraHu3oBamba
JIeNIaTHOCTH;

Hucturyumje u ndpactpykrypa 3a
TOAPIIKY NPEy3eTHUIITBY.

Ipenopyke 3a peanusaunjy Hacrase:

MpenyseTHnuITBO M npeayseTHuK: Jlatn
npuMep 106por npety3eTHIKa H/HIH N03BaTH Ha
jena yac rocta -npeJy3eTHHKa Koju 61 roBOpHO
YUEHHLIMA O CBOjHM HCKyCTBHMA. PasBujambe i
NpOLEeHa MOCTOBHHX H/1eja, MADKeTHHT NJIaH:
Kopucruti onyjy uaeja u Bojene anckycuje aa
Ce yUeHHIIMA MIOMOTHE Y KPeaTHBHOM
CMuLIbatby GM3HKC naeja u n3BOpy peaiite 3a
NasbH pajl Ha 10j. YUEHHUIM Ce NIene Ha rpyrne y
KOjMMa OCTajy JI0 Kpaja u pajie Ha 1eloBHMa
TOC/IOBHOT M1aHa. I'pynie yueHuKka OKymnbeHe
OKO je/IHe TMOCTIOBHE HJIeje BpLIE HCTPAKUBAIE
TPAKUILITA 110 HACTABHUKOBHM YITyTCTBHMA.
I'pyne yueHnka y nocerama Maimim npeaysehima
MH(OPMHUILY Ce O HAUKHY NPABJbEHA TOHY e i
CaMOCTATTHO MPaBe MOHYJY 3a MPHMEP HHXOBOT
npenyseha.

Ynpasibame u opraunszaunja: oapehex 6poj
4acoBa npema u360py HaCTaBHHKA y
un(opmarinakom kaburery. Jlatu ynyTcrea
YHEHHLMMA TIe 1 KaKO /ia Iol)y 10 HEOnXoaHMuX
uHpopmaunja. Koprctutu cajrose 3a
NpUKyTbatbe HH(OpMAaLLija (WWW.apr.gov.rs,
WWW.sme.gov.rs; Www.mspbg.rs...). [Toceta
COLWMjaTHIM NapTHEPHMA Ha JIOKATHOM HUBOY
(onmriHa, puinjane Haunonanke ciyxGe 3a
3anouibasame, PerHoHaHe areHiuje 3a passoj
Majux U cpemux npenyseha u ci.)
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e Vro3HaBamwe yueHHka
ca (pUHACHjCKHM
acnekTMa npeyseha
/ panme.

Exonomuja nociioBama

[IaHHPa IPOH3BOILY H TPOIKOBE 3
COMCTBEHN OH3HNC;

knacudukyje Tpowkose npenyseha u
M3padyHa Npar peHTaGHIHOCTH;

cacTaBy (PMHAHCH]CKe U3BELITA]je Y
HajjenHocTaBHKj0j opmu (Gunanc crama,
Gunasc ycrexa u TOK rOTOBHHE
npenyseha);

npukynu uHpopmaije norpedHe 3a
NPOM3BOHH U (PUHAHCHICKU MUIaH H O
M3BOPHMA (DHHAHCHPAIbA;

npesenTyje oapelienn aeo niana
NpoK3BOAbe/ PUHAHCH]CKOT MIaHa.

CrpykTypa Tpoiukosa (pukcHm u
BapHjaGIIHM TPOLIKOBH) U npar
penTabuaHocTH;

Tpuxomu u ry6uim;

Tpukynbatbe NOTPEGHHX NojaTaka Ha
TEpeHy W HHUXO0BA MPe3eHTALN]a;
OCHOBHH ENIEMEHTH ¥ OPraHH3ALHOHH
TJ1aH 3a CONCTBEHY GM3HHC MIEjy.

* Ocnocobsbasarse
Y4EHHKA BEWTHHI
npeseHTauuje
TOCIOBHOT MylaHa.

YueHHUKH NPOojeKT-Npe3eHTalija
MOCJIOBHOI IUIAHA

W3paN jeTHOCTaBaH MOCIOBHY MaH (1e0
MOCIIOBHOT TUIaHa);

npema yCBOjeHOj MOCOBHOj HAEj!
Npe3eHTyje NOCIOBHH MiaH (1e0) y OKBUPY
CBOje THMCKE yJiore.

H3pana uenosutor GU3HKC NiaHa 3a
concTeHy GU3HNC Haejy:
TMpesenTauyja nojeMHauHIX / TPYNHAX
OU3HKC MIaHOBa U IMCKYCH]a.

YyeHHUKH NPOjeKT-Npe3eHTalnja nocjioBHOr
naana: [lo3patu Ha jeian vac rocta -
Tipe/ly3eTHUKA 3a poueHy GH3HUC niawa. Y
TIpe3eHTALM]H KOPHCTHTH CBa PacnoNoKuBa
cpezncTBa 3a Bu3yanusaumjy. [Ipenopyxa je na ce
Tema ., YUeHHUKH MpojeKT-H3pana u
npe3eHTalMja NOCIOBHOT NJlaHa™ 3anouxe
npunukom obpahueara Teme ,Ipouena
noc/oBHUX uaeja“. Ha oBaj HaumH npenasay
MOJKe JIa MHTErPHLIE yUeHHUKH MPOjeKT TOKOM
Hape/IHNX TeMa MpeiveTa.

Ouennpame:
BpenHoBare 0CTBAPEHOCTH HCXO/IA BPLINTH

Kpo3:
o npahere 0CTBAPEHOCTH HEXOna;
® TECTOBE 3HAMA;

® TecToBe NPAaKTHYHHX BEIITHHA.

Bpoj uacosa no Temama:

Tpey3eTHHINTBO U NPey3eTHHK... . (10)
PasBijaibe 1 NpolieHa NOCIOBHHX HIeja,
MapKeTHHT M1aH... (12)

‘YnpaBsbatbe 1 OpraHu3aLij (10)
TpaBHK OKBHP 32 OCHUBAILE U PYHKUMOHHCAHE
JeNaTHOCTH... . (10)

EkoHOMHja MocioBaba. .. (10)
VueHuuk# npojeKT-npeseHTaluja nocjaoBHor
naHa. (10)

KOPEJIALIMJA CA IPYTUM NNPEAMETUMA
CBy onuTe CTPYUHH NPEAMETH U CTPYUHH MOLYJIH
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MPAKTUYHA HACTABA

1. OCTBAPUBAIE OBPA30BHO-BACITMTHOI PAJIA — OBJIMLUU U TPAJAIE

HACTABA
PA3PE]] TMPAKCA YKVITHO
Teopujcka HacTaBa Bexobe ITpakTiyHa HacTaBa Hacrasa y Groky
I 148 148
1 136 9 226

2. UWJBEBU MPEAMETA

- PasBujame HaBuKa 3a UyBakbe 3/1paBiba H NPHIPIKABAKLA MEPa 3aLITHTE Ha Paly:

- OcrnocobbaBatbe yueHHKa 3a OpraHH30Babe paja i pauMoHanHo Kopuihiere enepruje u matepujana;

- OcnocoGbaBare yueHHKa 1a KOPHCTE CTaHapiie, HOPMATHBE, KAaTalore i TEXHHUYKO TeXHOJIOWIKY 10KYMEHTaLHjy:

- OcniocobbaBatbe yueHIKa ia IPaBHIHO kopucTe ypehaje, anar n npubop;

- OcnocobIbaBarbe yueHNKa Ja BpIEe MALIMHCKE U PyUHe onepatlije Ha MaTeprjaiuma (obesiexkaBatbe, pesatbe, Typrujate, Oyuemne);

- OcnocobbaBathe yueHUKa J1a H3BO/E PAZIOBE y NIEKTPOTEXHHUKO] CTPYLH (PHTIPeMa Kpajea MPOBOAHMKA, M3paja KaGloBCKMX cHOMiha, yrpaa eIeKTPOHCKHX eleMeHaTa, MOHTaka 1
TIOBE3HBAILE LIIEKTPOTEXHHUKOT NPHOOPA, Meperba 1 HCITHTHBAH:A);

- Pa3sBujarbe 0roBOPHOCTH NpemMa POKOBHMA, KBAMTETY H MPEUH3HOCTH y TOCIY;

- OcnocoGbaBatbe yueHuka 3a 06paiy, pasdpajarbe, NOBE3MBakE, JIEM/beHe HHCTATALMOHNX Ka0Jl0Ba H NPOBOIHHKA H MOHTaKY HHCTANALMOHE ONpeme;

- OcnocobbaBatbe yueHHKa 3a MPOjeKTOBakbE, H3PALLy, MyLITAlbE Y Pail, HCMUTHBAbE H OTKIAbalbe KBAPOBA HA ITAMNAHHM T04amMa.

3. HA3UB U TPAJAIE MOJYJIA

Paspen: npBH

PeGp. HA3MB MOJIYJIA Tpajarbe Moty (HacoBi)
L. IpakTnuHa HacTaBa y MaUIMHCTBY 36
2. [pakTHuHa HacTaBa y €NEKTPOTEXHULM 112

Pazpen: ApyTH

Pen.6p. HA3KB MOJIYJIA Tpajarme Monya (4acoBm)
1. TenekoMyHUKaUHOHE HHCTaALMje U OTpemMa 116
2 ltamnane nnoue 110
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4. UWJBEBU, UCXOU, OBABE3HU U NPEMOPYYEHU CA/IPIKAJU U HAYUH OCTBAPUBAIA MOAYJIA

Hasus moayna:
Tpajae moaysna:

TIpaKkTHYHA HACTABA Y MAIIHHCTBY
36 uacosa

LIUAbEBA MOAYJA

UCXOAU MOAYJIA
IMo 3aBpuieTKy Mojy/ia yueHuk he 6utn y cramwy
na:

OBABE3HU U MPEMNOPYYEHU
CAJIPKAJU MOIYJIA

NPENMOPYYEHE AKTUBHOCTH U
HAYMH OCTBAPUBAIA MOAY.JIA

+ OcnocobsbaBatbe yueHHKa
3a UyBae 31paBsba n
NpHApIKaBakbe Mepa
3aWTHTE HA Pay.

©  NpHMEHbYje 3aWTHTHE MEPE 01 MEXaHHUKHX
nospena;

« TpHMerbYje 3alTHTHE MEPE OJI NoXKapa;

©  KOPHCTH 3alITHTHY ONpPeMy.

TpaBuTHUK 3alITHTE Ha pajy;
Mepe 3awTute 01 noxapa;
3awTHTHA Onpema.

Ha nouerky Moztyia yueHHKe ynosHatu ca
UHJBLEBUMA U HCXOZIMMA HAcTaBe / yuerba, MiIaHoM
pana i HAUMHUMA OLICHHBAMA.

« KopHCTHTH 3aKOH W NPaBUIHUKE 3aIITHTE HA
pany.

o KopHCTHTH NPaBHITHIK O NPOTHBIOKAPHO]
3aWTHTH.

«  JlemoHcTpupaTH ynoTpeGy 3aluTHTHE Onpeme.

« TlpenopyueHo Bpeme 3a peaiu3aiiijy OBUX
caapikaja: 4 uaca

« OcnocobbaBame yueHHKa
3a NPABIIIHY NPUMEHY H
O/IpiKaBae PaIMOHHUYKOT
anara.

« kopucTu ypehaje 3a oOpay matepujana;
=  KOPHCTH ajar 3a o0esieiKaBare;

©  KOPHCTH MEpHH ajar;

«  KOPHCTH py4HH ajiat;

« onpxasa ypehaje u anar;

« npHMeRbYje Mepe 3aliTUTe Ha pajy.

Panuonnuky anar;

Anar 3a Meperbe (MeTap, LecTapu,
YHUBEP3aJIHO IOMUYHO MEPHIIO, MUKPOMETap,
nyGuHoMeEp);

TMpumena 1 onpikasatbe anata (kewra,
oneujaun, Oypruje, Gywunuie, crere,
TecTepe, Typrimje, Uekulin, KibyueBH, HTIL):
Xurujena pana;

Mepe 3awture Ha pany.

« KopucTutu cTpyuHy Juteparypy.

o Kopucruru karanore npoussohaua ypehaja u
anara.

« JlemoucTpuparu ynotpedy ypehaja u anara.

o JIeMOHCTPHPATH MOCTYNAK MepeHha MepHHM
anatuma.

o JleMOHCTpHpATH HAUMH OAp/KaBawba ypehaja u
anara.

« TlpenopyueHo Bpeme 3a peanu3aiijy OBUX
canpikaja: 6 yacosa

+ Cruuamwe 31ama o
KapakTepucTHKama
marepujana;

+ OcnocobbaBate yueHHKa
3a kopuuhemwe cTannapaa,
HOPMaTHBa 1 TEXHHUKO
TexXHoJoIke
JIOKYMEHTaLLHje.

« Tpeno3Ha MeTaine W Jerype;
©  KOPHMCTH CTaHJap/e U KaTajore Mpou3Bo/ia
(umoBa, npoduiia, JKuLa, Jekajesa).

TexHuuKe KapakTePHCTHKE MaTepHjana
(rBoskhe, yenuk, Gakap, anyMHHHjyM, GpoH3a,
MECHHT);

TMosynpousBoaH 1 NPOM3BOM KOjH ce
KOpHCTE. Y MAUIMHCTBY (II04e, JIMMOBH,
Tpake, KuLe, Npoduin, LeBH, JekajeBH,
WTIL).

« KopucTutu cTpyuHy nuteparypy.

« Kopuctuty craniapye, nponuce 1 karanore

o Kopuctutu y3opke MeTana, nojlynpo1sBoje 1
npou3BOzE.

« TlpenopyueHo Bpeme 3a peaiu3aliijy OBHX
caapikaja: 6 uacosa
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OcnocobbaBate yueHnka
3a OpraHU30BakhE pana n
paunonanto Kopuiherwe
eHepruje u MaTepujana;

OcnocobbaBare yueHHKa
3a H3BOleHe MALIMHCKUX U
PYUHHX Oriepauuja.

KOPHCTH TEXHHUKO TeXHOJIOUIKA YTIyTCTBA;
00eiexKH NpeIMeT paa;

M3BEE MaIIMHCKE omepaiije;

KOPHCTH OCHOBHE MAlLIMHCKE e/leMeHTe.

YuTame TEXHUUKO TEXHOOLIKE
JIOKyMeHTaLje;

Obenexasare MaTepujana;
TexHONOWIKH NOCTYNaK Npu 00paau
MaTepHjana: CeueHeM, TypPIHjambeM,
Gymiemwem, caHjambem;

OCHOBHM MALLIMHCKH eleMeHTH (HaBOjH,
HaBPTKe, NOJLIONIKE).

«  KopucTT CTpyuHy IHTEpaTypy.

*  OBjacHUTH KaKO Ce KOPHCTH TEXHUYKO
TEXHOJOMIKA I0KyMEHTaLIHja.

*  JIeMOHCTPHpATH Kako ce NpaBuIHO
olenexaBa MpeMET NpH o6pany.

« JlemoHcTpHpaTH Kako ce yusphyje npeamer.

«  JleMOHCTpHpaTH NpaBIaH MO0Ka]j Tea i
npaBuJIHO Boljere aata npu odpann
Marepujana.

« OGjacHuTH KaKo ce OCTBapyje OpraHusaliija
PaZHOT MECTa M 3Hauaj XUTHjeHe paja.

« TlpeniopyueHo Bpeme 3a peannsaunujy oBuX
canpiaja: 20 yacoBa

O6umun Hacrase
Moy ce peanusyje kpo3 ciezehe oGuke

HacTase:
* MpakTHYHa HacTaBa (yKynHo 36 uacopa).

«  [lpu u3Bohery NpakTHUHE HACTABE OMIE/beH:e
ce Jienu y ABe rpyne.

Mecto peannsaumje Hacrase
*  paaMoHHua

Ouemwuparwe

BPSDHOBBI’be OCTBAPEHOCTH HUCXO/1a BPLIUTH
Kpo3:

1. npaliewe 0CTBAPEHOCTH HCXOMA;

2. npahewe NpakTHYHOT paja;

3. TeCT MPaKTH4HHX BELUTHHA;

4. aKTMBHOCT Ha uvacy.
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Hasus momyna:
Tpajarme Momyna:

MpaKkTHYHA HACTABA Y €ICKTPOTEXHHIUH
112 yacosa

LUUJbEBU MOAYJIA

HCXOM MOAY.JIA
TMo 3aBpuieTky Moy/ia yueHuK hie OuTH y cTarmby
na:

OFABE3HM U NNPENOPYYEHU
CAJPIXKAJN MOIYJIA

NPENOPYYEHE AKTUBHOCTHU U
HAYHH OCTBAPUBAA MOAYJIA

« OcnocobsbaBame yueHHKa
3a uyBae 31passba 1
npuApkaBaba Mepa
3aWTHTE HA Pazy.

«  OpHMerbyje 3aUITHTHE MEPE OJ1 WTETHOT
yTHIIaja eeKTPUUHE CTpyje;

«  KOPHCTH 3alUTHTHY ONIpEMY;

« npyxu npey nomoh ynecpehenom o ynapa
eNleKTpHUHe CTpyje.

VTHuaj eleKTpHUHE CTPYje Ha HoBeKa;
Mepe 3awiTute Ha pany:
[pysxamwe npse nomohu.

Ha nouetky Mo/ynia yueHHKe yno3HaTH ca
UMIBEBHMA 1 HCXONMMA HACTaBe / yuewa, MiIaHoM
paja i HAYHHUMA OLICHHBAk:A.

o JleMOHCTpHpaTH pajl 3aWITUTHUX CPEACTaBa.

o JleMOHCTpHpaTH NpYsKake NnpBe NoMohu.

« [lpenopyueHo Bpeme 3a pean3aijy OBHX
canpikaja: 4 yaca

+ OcnocobJbaBare yueHHKa
3a uMTae Npojekara u
wema.

«  [peno3Ha cUMBoIe y TeXHHYKO TEXHOJOUIKO]
JIOKYMEHTaLHj H;

« onabepe MOTpedHE eNeMEHTe Ha OCHOBY
cumbona;

o yupra cumGose y 10KyMeHTaLujy.

CumBOJIM 1 O3HAKE Y €NEKTPOTEXHHLH.

«  Kopucrury ctpyuHy nuTepatypy, craniapie
1 nporuce.

o KopHCTHTH TEXHHUKE [IAHOBE U MPOjeKTe
€JIeKTPUUHIX HHCTANALM]a i eNleKTPHIHE
weme ypehaja.

« [lpenopyueHo Bpeme 3a peansauujy oBHx
caapxaja: 6 yacosa

+ OcnocobsbaBarbe yueHHKa
3a kopuherwe anara;

+ OcnocobsbaBarbe yueHHKa
3a OIpyKaBabe ajnata.

« onabepe H KOPHCTH anat;
*  OJIpKaBa ajar.

AJaTi KOjH Ce KOPHCTE Y eNIeKTPOTEXHULM;
OnpxaBatbe anara.

« Kopucrutu karanore ypehaja u anara.

o JleMOHCTpHpaTH MPUMEHY anata.

o JleMOHCTPHpATH HauyMH ONpJKaBakba alaTa.

« [lpenopyueHo Bpeme 3a peansaiujy OBUX
caapikaja: 4 yaca

« OcnocobsbaBare yueHHKa
3a npuUMeHy
€NIEKTPOTEXHHUKHX
Marepujana;

+ OcnocobbaBame yueHnka
3a kopuwhemwe cTannapia,
HOpMAaTHBa U TEXHHUYKO
TEXHOJIOLIKE
JIOKyMeHTaluje.

«  Mpero3Haje eleKTPOTeXHHUKe MaTepujae;

©  [I03HAje MeXaHUuKe U eNeKTPHIHE
KapaKTepHCTHKe MaTepujana;

«  KOPHCTH CTaHJap/e  KaTajore NpoM3Bo/a.

Tpoonuuiu (Gakap, alyMHHHjyM, cpe6po,
371aT0), 0COOMHE M NpUMeHa;
TlosynpoBOHMIM (repMaHujyM, CHITHIIHjYM),
0COBHHE H NPHUMEH:
H3001auMoH MaTepHjaiu U IMENEKTPHLIM
(nepTUHaKc, KIUPUT, ryma, NMpeLirnaH, JMCKYH,
CTaK/I0, KepaMHKa, MOpLLyaH), 0ocobuHe n
npuMeHa;

MarueTHu Matepujanu (MeKH U TBpaH
MarHeTUuu: ()epUTH, ATHUKO, MArHETHLLH Ha
6a3u peTKHX 3eMasba), 0COGHHE U MpHUMeHa;
TTpousBoaH Koju ce kopHcTe y
€EKTPOTEXHHL (KNI, KTeMe, H30IalHoHe
Tpake, GyKHpH, H30ALM]E, CTATHH MarHETH).

«  Kopucruru cTpyuHy nutepatypy.

+ Kopucrury cTanaap/e, nponuce 1 karasore.

«  KopHCTHTH y30pKe MaTepHjaia i poM3Bojie.

« [lpenopyueHo Bpeme 3a peau3auujy OBHX
canpxaja: 12 yacosa
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OcrocobbaBarbe yueHnKa
3a peno3HaBame
NPOBOMIHKKA KOjH c&
KOpHCTE y
€JIeKTPOTEXHHULI;

OcriocobbaBatbe yueHKa
3a mpunpeMy
HacTaBJbatbe kabma n
NPOBOJIHHUKA.

«  Mpeno3Ha eleKTPoeHepreTCKke,
€/IeKTPOHHCTANIALMONE, TEIeKOMYHUKAIHOHe
1 onTHuKe KaGnose;

* OTBOpPH KaOJ1, NPaBHITHO CKMHE MIalT 1
M30J1a1IMjy NPOBOHUKA;

« HacTtaBy (MOBEXe) U U30JIyje HACTABAK;

e HamnpaBH OKLE Yy 3aBUCHOCTH O]l 3aBPTH:A;

e 3aeMH KpajeBe M nocTassba Kabil narnyuuue u
tacrone;

e« CKHMHE M30/1alM]y, HACTAaBH U M30Iyje
TPOBOIHHK.

« Enexrtpoenepretcky KaGioBu;

«  EneKTpouHCTANaUMoHH POBOIHHILH;
+  TesneKoMyHHKaIMOHH NPOBOIHHLIN;
+  OnTHuku KabnoBH.

KoprcTiTH Kataniore pasmuuauTHX
npoussohaua kaGioBa.

Kopucturn kaGriose.

JleMoHCTpHpaTH oTBapamwe kabiosa,
npUNpeMy KpajeBa i HacTaBJbame.
JIeMOHCTPUPATH LIEMHPakse NPOBOIHUKA 1
uspany cronuha.

IpenopyueHo Bpeme 3a peausaiijy OBHX
canpikaja: 4 yaca

OcnocobbaBarbe yueHnKa
3a T0Be3UBabE NPHGOpa
KOjH Ce KOPHCTH Y eNIeKTPO
1 TeIeKOMY HHKALHOHNM
MHCTANaLMjama.

e [OBEKE I'IOMOhy TNPOBOAHHKA OCHOBHH
€JIEKTPOUHCTANIAUMOHHN NPUGOP;

« noseke nomohy npoBoaHiKa
TEeNIEKOMYHHKALIMOHH NPHGOp.

«  EnexTpouHcTanausonn npudop (ocurypaum,
NpeKHIauH, YTHUHHLE, CHjaHYHA Tpia);

+ TenexomyHHKauMoHH npuGop (persete,
TeneoHCKa NPUKIbYUHHLA, TeNeOHCKH
yTHKau).

Kopucruty karanore npoussohaua.
HSMOHCTPMPBTH MOHTaXY H NOBE3NBaHE
oripeme y CTpyjHO KoJo.

JleMoHCTpHpaTH MeTOAE 3a YTBphHBabe
MCMPaBHOCTH NpHGOpa.

Hanpasuty BexGe Ha MOHTXHUM Mjl0Yama.
BexGe panuti y uukiycy.

TpenopyueHo Bpeme 3a peanm3aiinjy OBHX
canpikaja: 24 yaca

Ocriocod baBate yueHHKa
3a paj ca MHCTPYMEHTOM.

* KOPHUCTH QHAJIOTHE H JMTUTAJIHE MEpHE
MHCTpYMEHTE;

*  M0IECH HHCTPYMEHT (jeHoCMepHa,
Hau3MEHUYHa CTpYja), onabepe MepHO
noapyuje:

* OJpeaH KOHCTAHTY aHAIOTHOI HHCTPYMEHTA;

*  U3MEpPH OCHOBHE EJIEKTPUYHE BEIHUNHE:
HATIOH, CTPYjy. ONOp M KanaluTHBHOCT.

o VHuBEp3alHH AUIHTATHH HHCTPYMEHT;
o VHUBEP3aJIHU aHAJOTHH HHCTPYMEHT.

JleMOHCTpPUpATH pajt ca HHCTPYMEHTOM.
VI3BpIINTH MePerba Ha MOHTAKHHM IUIOUaMa.
IpenopyueHo Bpeme 3a pean3aliijy OBUX
canpkaja: 22 yaca

OcriocobbaBate yueHHka
32 NPUKJbYYeHe
MOTpOLLIAYa Ha H3BOP
eJIeKTPHYHE eHeprije.

©  pasnmKyje cuCTeMe HaAH3MEHHUHE 1
jenHocMepHe cTpyje;

«  NPHKIbYYH MOTPOLIAYE HA H3BOPE EICKTPHUHE
eHepruje.

« M3Bopwu jeaHocmepHe cTpyje (ranBaHckn
€JIeMEHTH, HCTIPaBJbadH, aKyMy1aTopH);

«  U3Bopu HamsmenuuHe crpyje (tpodazu u
MoHO(a3HU CHCTEM).

Ipukasath H3BOpe jeIHOCMEpHE CTpYje.
HEMOHCTPIAPB’I‘M TNOBE3UBAKLE NOTpOLIAYa Ha
H3BOP.

JleMOHCTPHpATH NOBE3MBakbe MOTPOLIAYA HA
cHCTeMe HaH3MEHHYHE CTpyje.
IpenopyueHo Bpeme 3a pean3aiijy OBHX
canpikaja: 4 yaca

OcnocobbaBarbe yueHnKa
3a JIeMIbebe.

« onabepe onpemy 1 MaTepuja;
«  H3BEJE NPUMPEMY 3a IEMIbEHE;
e M3BPIIH JIEMbeHe.

«  Crnajame NPOBOHUKA IEMIBEHEM;
o JleMibetbe Ha WITAMNAHO] MIOUH.

KopucTt cTpyuHy JnTeparypy.
JIeMOHCTpHpaTH Crajarbe NPOBOIHHKA
JIEMIbEHEM.

JIeMOHCTPHpATH JIeMJbelbe Ha IITaMNaHoj
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2. HACTABHH IJIAH

Hene/buu 1 roxnimb hOHA 4ACOBA CTPYYHHX NpeaMeTa 3a o6pasosun npopun: EJJEKTPOTEXHUYAP TEJJEKOMYHUKALIMJA

1 PA3PE]L 11 PASPE]L 111 PA3PEJ] IV PA3PE]] YKYIIHO
weaewno | _romumme |neaewno] rommummwe | nesewno | romwwmwe | wesemmo | rommime Tomnuie
T|B|MH| T | B [MH|B|T|B|IMH| T | B [IH|B| T |B|IIH| T B|NH|(B| T |B|IIH| T B [[TH| B T B |IIH| b z
IA2: OBABE3HM CTPYYHH NNPEAMETH 5|3| 4 [185|111{148| [10[/5]| 4 [340[{170|136]|90] 10 |6| 3 | 340 [204/102[90] 6 (8| 3 | 186 |248| 93 |90] 1051 |733|479|270] 2533
1. [Dusuka & 74 2 68 142 142
2. |OcHoBE €EKTPOTEXHUKE 311 11137 31 102f 34 23 | 284
3. |Pauynapcka rpaguka n sysaveauja 2 74 74 74
4. | Anmarsin nporpasm 2 68 68 68
5. IEKTPOHHKA 1 102] 34 2 |1 68 |34 170 | 68 238
6. |Teopuja renexomynmkauma 1| [es]34 68 |34 102
TenekomMyHHKaMOHH BOJIOBH 2 68 18] 68 18 86
TeiekoMyHHKALMOHA Meperba 2 68 68 68
9. [Texuuka aururansor npenoca 2 |1 68 |34 68 34 102
10. |Komyraimona Texuuka 2 |1 68 |34 68 34 102
11. |Mprictynne mpeske # ypehajn 2 1 68 |34] |12 2 62 12| 130 |34 24| 188
12. |CHrHanHo TeaeKoMyHHKALMOHN CHCTEMH 3 102 [60) 3 93 {30} 195(90| 285
13. |Cucremn npenoca 211 62 |31 18] 62 31 18] 111
14, |Bexunune KOMyHHKaLHje 2|1 62 |31 18] 62 31 18] 111
15. |Pasynapcke mpexe 2 62| |12 62 2|
16. |Texnmxa noxywenrana 2 62 62 62
17. |Mpeaysermmurtso 2 62 62 62
18. |[IpakTuuna nacrasa 4 148 4 13690} 284/ 90| 374
5: H3EOPHH NIPEAMETH 2 o8 2 2 130 130
5 ‘Vlug::,:;‘.: TIDAMET NpeMa IporpaMy 0Bpa3oBHor 5 = > = 6, o
Vicynuo A2+B 0 390 3 186 1051 2533
5[3] 4 [185[111 l487 10{ 5] 4 [340[{170{136/90](12)*| 6| 3 [(408)*|204]102 [90}(8)*|8| 3 |(248)*|248] 93 [90](1181)*|733 [479]|270}(2663)*
Vicymio A2+B 2 444 19 736 2 o = o -

Hanomena: *) Vkynan Gpoj yacosa y cilyuajy kaja yueHHK n3abepe n360pHH NMPeaMeT Npema nporpamy 06pa3oBHOT NPOpHIIA Ca JIMCTE CTPYUHHX NPeaveTa
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nI04H.
« [IpenopyueHo Bpeme 3a peausaiijy OBUX
canpxkaja: 6 uacosa

« OcnocobsbaBatbe yueHHKa
3a MCIUTHBAME H YTPaby
MaCHBHUX ejleMeHara.

ozaGepe Ha OCHOBY O3HaKe OTTIOPHHUK,
KOHJIE3aTOp M Kaslem;

HMCITHTA HCTIPABHOCT elleMeHarTa;
3aMeHH M Yrpajii NIaCHBHE eleMeHTe y
oarosapajyhie cTpyjHO KOO,

OtnopHuuy (HaYnH H3paje, BpCTa,
olesniexaBatbe, MPUMeHa);

Kowunesaropu (Haunu n3paze, Bpeta,
obenekaBarbe, MPUMEHa);

Kasnemoy 1 Tpancopmatopu (mpopauyH,
u3paja, npuMeHa).

« Kopuctutu karanore npoussohaua.

JIeMOHCTpHpATH NPOBEPY HCNPABHOCTH
NACHBHUX e/leMeHaTa.

o JleMOHCTpHpATH yrpaiy W MOBE3HBate
ejleMeHata y CTpyjHO Koo,

« Hanpasutu BexGe Ha MakeTama.

« TlpenopyueHo Bpeme 3a peau3alinjy oBuxX
canpikaja: 26 uacosa

O6auun HacTaBe
Moy ce peanusyje kpo3 cienehe obuke
HacTase:

« npakTHyHa Hactaea (112 yacosa).

o Tlpu u3Boljery NpakTHUHE HACTABE O1ETbEHE
Ce JIenn y ABe rpyme.

Mecto peajin3aumje HacTaBe
«  panHoHHua

Ouemnpawe

B})EHHOBGH)C OCTBAPEHOCTH UCXONA BPIUUTH
Kpo3:

1. npaheme ocTBapeHOCTH HCXONA;

2. npahemwe npakTHYHOT paja;

3. TeCT NPaKTHUHMX BELITHHA;

4. aKTHBHOCT Ha yacy.
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HasuB Monyna:
Tpajarbe Mostya:

TesieKOMyHHKAUHOHE HHCTATAUMje H Onpema
116 uacosa

UUJBEBU MOJYJIA

HUCXOU MOAYJA
IMo 3aBpiieTky Moaya yueHuk hie Gutu y cramy
ja:

MPEMOPYYEHH CAJIPKAJU MOAYJIA

HAYMH OCTBAPUBAIbA ITPOTPAMA

« OcnocobsbaBame yueHHKa
3a 00pany, pasopajame,
TOBE3UBALE, JIEMIbEHE
MHCTaNalMOHUX Kabnosa u
NPOBOIHMKA U MOHTAKY
MHCTANALMOHE OnpeMe.

®  HaBeie BPCTE M KOHCTPYKTHBHE €IIEMEHTE
TK kabs108a 1 NpOBOAHUKA;

®  MpUNpemH anat u MaTepujan 3a oopany u
T0BE3MBASE HHCTANIALMOHMX Kab/IoBa Ha
persiete U KOHEKTOpe;

*  obpanu nHcTanaunoHe kabiose, pasdpoju u
T0BEKE Ha Periiere i KOHEKTope,
YNyLABalheM H KOHEKTOBAHEM;

®  HACTABJba  3AJIEMH HHCTANALHOHE
TIPOBOJIHMKE 1 KaGIIOBE HA PErsieTe i BpIIH
neTeme KuuHe Gopme;

®  00jacHy BpCTE M yJIOTY HHCTANALMOHE
onpeme i ypehaja;

®  oGjacHu BPCTE H yIIOry OCHTYpamkba i
y3emsberha TenedoHcke HeTanauuje, onpeme
u ypehaja;

®  MOHTHPA HHCTAJIALHOHY OTIpEMY H
©JEKTPUYHO OCHTypatbe onpeme 1 ypehaja;

*  uspanu Tesie)OHCKY MHCTanauujy 3a 3 TO
NPHKIbYYKa;

e 00jacHH BpCTe H Y3pOKE M10jaBe CMETH-H i
KBapOBa Ha TeIec)OHCKUM HHCTaaLmMjama;

® ucnuta TeeOHCKY HHCTAnauujy u
OTKJIOHH CMETHbE 1 KBapOBe;

®  U3BPUIM PAHKHPA-E Y OPMAHNMA
KOHLEHTpaLuje;

*  3aBplUaBa TeJIEKOMYHHKALMOHE KabJioBe y
OpMaHHMa KOHLEHTpaluje;

®  M3paIM | MOBEKE 3AITHTHO Y3eMIbCHE Ha
onpemy.

TesekoMyHHKALHOHH KaG/oBH, BPCTE H
KOHCTPYKLIMOHH elleMeHTH. O3HauaBarbe;
MHcTanauuonu npoBoAHKUM U KaGl0BH ca
GakapHUM MPOBOXHMLIMMA, KOAKCHjATHU KaGIIOBH,
UTP kaG10BH — BPCTE M KOHCTPYKUHOHU
eNleMeHTH;

Marepujain 3a H3051aLjy HHCTATALHOHHX
NPOBOJIHUKA 1 KabJioBa;

ENeKTpHyHe i NPEHOCHE KapaKTepHCTHKE
MHCTANIALMOHKX Ka0J0Ba H MPOBOIHMKA;

Onpema 1 ypehaju 3a TesiepoHCKe MHCTaNaLMje —
Pa3BOIIHH, YBOIHHM H H3BOJAHH OPMaHH,
OCHTYPauKH CIIOrOBH, OCHIYPauH, y3eMIbHBAUH,
pernere KRONE u octano;

Buwenuucku 1 BNC KOHEKTOPH 3a KOaKCHjaTHe
Kal10B1
Creunjanna kbewTa 3a 06pany kabnosa u
KOHEKTOBAH:€;

Anar 3a ynyuaame NpoBOIHHKA Y periete;
Jlemunuue, yHHBEP3aTHH HHCTPYMEHT H OCTAH
MHCTA/IALMOHH a/aT;

Mukpo-tenedorcka komGuuatmja (MTK), Tecrep
3a KOHEKTOBaHE KaGJIoBe, HCTIHTHBAY
MPOBOHOCTH (MNIe);

CTaHzapau 1 NPONKCH 32 H3pajLy TeNe(OHCKIX
MHCTANALMja, TENEKOMYHHKAIHOHE ONpeme 1 3a
ocurypatse TenedoHckux ypehaja u onpeme.

Ha TMOYETKY MOJZyJIa YYEHHKE YIO3HATH Ca LM/beBUMA
H HCXO/IMMa HACTaBe / yuerba, MIIaHoM paja i
HaYHHHUMA OLICHUBALA.

O6auum nacrase
Monys ce peanusyje kpos cienehe oGnmke HacTase:

® npakTHuHa Hactasa (68 uacosa);
e Hacraea y 010Ky (48 uacosa).

Honena onemema na rpyne
Onesberbe ce nenu Ha rpyne 10 15 yuennka

NIPHITHKOM peanusauuje:
® NpaKTHUHE HACTABE;
* 610K HacTase.

Mecto peanusauuje nacrase
e [lpakTHyHa HacTaBa ce peanusyje y KaGHHeTy.

Ipenopyke 3a peanusaunjy Hacrase

* TlpenveTHn HACTABHHK MOKe W3MeHnTH 110 10%, a
y3 carnacHoct Ctpyuor seha 10 20%
TpenopyyeHor capxkaja;

o Tlpunukom peannsaije NpakTHIHE HACTaBe
YUEHHIMMA Ce J1ajy TeopHjcKa yMyTCTBa 3a pal;

* V okBupy HacTase y GJIOKy, KOjy Tpeba
peanu3oBaTH Ha Kpajy MOJIy/1a, H3BPLIHTH
NpUIpeMy YUEHHKA I POBEPY OCTBAPEHOCTH
nexoza.

OuemuBaie
Bpe/HOBake 0CTBAPEHOCTH HCXO/1A BPUINTH KPO3:

« mpahere 0CTBapeHOCTH HeXoma;
* TECTOBE 3Hamwa;

© TECTOBE MPAKTHYHHUX BEUITHHA.
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Hasus mostyna:
Tpajawe Moaya:

WTamnane mioye
110 yaca

UCXOAU MOAYJIA

ﬁ%ﬁsﬁ'ﬁ IMo 3aBpieTKy Motysia yuenuk he Guru y MPEMOPYYEHU CAJAPKAJU MOAYJA HAYMH OCTBAPUBAILA TPOTPAMA
cTamy fa:

« Ocnocodbasatse | o HaBese n 0GjaCHH BPCTE, KAPAKTEPHCTHKE, | ®  EJNEKTPOHCKE KOMIOHEHTE - NACHBHE U Ha noueTky MO/Iys1a yuEHHKE YNIO3HATH Ca LIBEBHMA U HCXOMMA
YyueHHKa 3a YJI0TY H NPAKTHYHY NPUMEHY NaCHBHUX akTuBHe (BpcTe, CHMGONH 1 HacTape / yuera, NJIaHOM paja M HauHHHMA OLIeHHBAt:A.
npojeKToBarbe, EJIEKTPOHCKHX KOMIMOHEHaTa y KapaKTepHCTHKE);
nspany, ENeKTPHYHIM KOJTHMa; + OuntaBambe 1 MEPEHbE BPEIHOCTH Obanum nacrase

nywrame y pas,
HCTIHTHBAbE H
OTKJIarbatbe
KBapoBa Ha
WTAMIaHHM
niouama.

®  M3BPIIM OUNTABAKbE BPEHOCTH H U3MEPH
OTNOPHOCT H HCMPABHOCT NMACHBHHX
€EKTPOHCKHX KOMIOHEHTH;

®  o0jacHy H HaBe/ie BPCTe, KApaKTEPHCTHKE,
YJIOTy W NPAKTHUHY MPUMEHY aKTHBHHX
€JIEKTPOHCKHX KOMMOHEHaTa y
@JIEKTPOHCKHM KOJIHMa;

®  OIpenH BPCTY, THI TPAH3HCTOPA H IHOE U
HHXOBE €KEKTPOJIE H HCTIPABHOCT
Mepemem;

®  HaBese M 0GjacHHU BPCTE, KapaKTepHCTHKE
W NPAKTUYHY NPHUMEHY HHTErPHCAHHX
Kona;

e HaBeJe H 00jacHH BPCTe, KapaKTEPHCTHKE
M NPaKTHYHY NPUMEHY MUKPODOHa,
CIYIWATHIA W OCTATHX KOMIIOHEHTH y
€eKTPOHCKHM KOMHMa;

®  HCIUTA MCTIPABHOCT MUKPOGOHa,
CIyWATHLA H OCTANHX KOMNOHEHTH
@JEKTPOHCKIX KOIa H 3aMEHH HITH
NIONpaBy HEHCNIPABHE N1ENI0BE;

®  ypauu cneumduKaumjy noTpeGHuX
KOMIIOHEHTH U3 KaTaiora Ha OCHOBY J1aTe
eNeKTPHHHE 1eme;

®  KOpHCTH CO(TBEp 3a NPOjeKTOBaE
IITAMITAHKX 104 M KPeHpa ONTHMAIHO
peluerse MPojeKTa WTamMnaHe nioye;

®  OMHILIE TEXHONOWKH MOCTYTAK H3paje
wTamMnane miove;

©  HaNpaBu WITAMIAHY 104y HA OCHOBY
TNpOjeKTa # HCTIHTA HCMPABHOCT Be3a Ha
LITAMMAHOj A0k H;

IACHBHUX KOMIIOHETH;

+ Jluoe - BpcTE, HCHHTUBAMKE HCTIPABHOCTH,
onpeluBaibe aHoJe 1 KaTosie YHHMEPOM;

« Tpansucropy - Bpcte, onpeljusame THna
TpaH3UCTOpa W HeroByx enekrpona B, E, C
M HCTIHTHBAkE HCTIPABHOCTH;

« Muterpucana xona, MUKpooHH,
CIyaLe 1 0cTalne eJeKTPOHCKe
KOMTIOHEHTE;

*  Anasiortu Tened)OHCKH anapari;

o EnektpuuHe wieme e1eKTPOHCKHX Kona;

o Katanios# 3a eneKTPOHCKE KOMMOHEHTE;

* M3bop noTpedHUX KOMMOHEHaTa ca
enekTpuune weme nomohy karanora;

®  AmiMKaTMBHM CO(TBEp 3a MPOjeKTOBaIbE
WITAMITaHKX T104a (YKOHKO TOCTOjH
notpeba):

o [lepTHHaKC MI0Ya 32 U3paly WTAMMIaHe
niove;

®  TexHONOWKH NMOCTYNAK u3pajae
WITAMIAHKX MUI0Ya;

e HauuHu NCNUTHBaKA HCMPABHOCTH Be3a Ha
WITAMMAHOj MI0UH;

e Tloctynak nemsbera i npubop 3a
JIeMIbEHE 1 OJUIEMJBHBAIE KOMIOHEHATA;

®  HHCTpYMEHTH 3a HCTIHTHBAbA
KOMTIOHEHATa 1 BE3a Ha Miouama
(yHuMBEp3aTHU HHCTPYMEHTH, CHIrHal
reHepaTop, OCUMIOCKOT, H3BOPH Harajakba)
¥ OKHBJbABAMLE HITAMITAHE MIT0YE;

* SMD TexHoIIOrHja H MpoLEC cepHjcke
IPOM3BOIHE;

Mounys ce peanusyje kpo3 cieaehe obuke HacTaBe:
* mpakTHyaHa HactaBa (68 uacoBa);
+ Hacrasay 610Ky (42 uacoBa).

Mozena ogemema na rpyne
Onessee ce €M Ha rpyme 10 15 yueHuka npuinkoMm

peanmsaumje:
® NpaKTHYHE HacTaBe;
® HacTage y G0Ky.

MecTo peanusaunje Hacrase

o [lpakTuuHa HaCTaBa Ce peaiinsyje y AeoM y pauyHapckoM
KaOMHETY M HEeKOM Jpyrom oarosapajyhem kaOuHeTy;

* Hacrasa y Gnioky ce peanusyje y onropapajyhem kaGuuety
npeay3sehnma koja ce Gape U3pazoOM WITAMNAHKX MII0YA.

Mpenopyke 3a peanusaunjy nacrase
o TlpeaMeTHH HACTABHUK MOKE M3MEHUTH 10 10%, ay3
carnachoct CrpyuHor Beha 10 20% npenopyueHor canapikaja;

o [lpy peanusaimji NpakTHIHE HACTABE YUCHULMMA j& HEOMXOHO
nati oroBapajyha Teopujcka ymyTcTBa M MOACETHTH HX Ha
canpxaje Koje cy nponasunu kpo3 OETI, enekTpoHuKky 1
[pakTHUHYy HacTaBy y NpBOM paspeny.
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*  MOHTHpA (3a1eMH) KOMMOHEHTE Ha
wrramnady niouy, usabepe oarosapajyhe
MHCTPYMEHTE 32 HCTHTHBAILE TAMITAHHX
nio4a W M3BPLIH HBUXOBO HCITHTHBAKE,

*  OTKJIOHH TpelliKe 1 KBapOBE HA LITAMIAHO]
o4u;

* omuile nocTynak MoHtaxke SMD
KOMIIOHEHaTa 1 MpoLiec cepujcke
TIPOU3BOIKHE WITAMMAHUX J104a.

Mcxoan koju ce oHOCe HA LEO NpeameT:

* KOPHCTH CTPY4YHY TEPMHHOJIOTH]Y Y OBOj
obnactu;

« MpUMEHH Mepe 3alITHTE Ha pay;

* NpUMEHH NPenopyKe 3a MHCTaNaLH]y
onpeMe M 3alITHTY ONpeMe O/ KBapa

TIPOY3POKOBAHOT HEMPABUTHHM PYKOBAH:EM.

Tponucanu cTauaapay 3a uspany
mTaMnaHux rnjioya;

Jlemunuiie 1 cneUnjaTHi HACTABIM 3
JIEMJbEHE M O/UIEMJbUBAKE HHTErpaTHUX
KOJla, YHHBEP3ATHH HHCTPYMEHTH H
CJIEKTPOHHYAPCKK anar.

Tlpunpema 3a H3pajly WTaMNaHe nIoye MOKe Ce Peal3oBaTH
Kpo3 npeameT Ansukarishn nporpamu/Mozyn - Codreep 3a
notpebe y eeKTPOTEXHULIM Y I0TOBOPY Ca HACTABHHKOM KOjH
ra U3BOJM WK y OKBHPY [TpaKkTHUHE HACcTaBe KPO3 MOYJ
LlITaMnaHe MI04e, YKOIMKO MOCTOji MoryhHoCT kopuinhera
pauyHapcKor kabuHeTa.

'V 3aBHCHOCTH 021 MOTYHOCTH KOPUCTHTH HEKH O]l HOBHjHX
CO¢TBCP3 3a ﬂpOjeKTOBaH:C uTaMMaHux nioya.

V okBHpY HacTaBe y GIIOKY peayu3oBaTH NPOjeKTHH 3a1aTaK KOju
canpiu:
1. Enextpuuny wemy u crieuuukaimjy KOMnoHeHara;
2. Tlpunpemy nojiore 1 u3pajy WwTamnaue nioue;
3. MoHTaky KOMIOHEHaTa W NMPoBepy UCMPABHOCTH CKIOMa;
4. Tlpe3eHTOBate NPOjEKTHOT 3a/1aTka U IEMOHCTPALHjy pana
cKiona.
3a peanu3alujy MPojeKTHOT 3a/1aTKa MOJKE Ce NPeIBHIETH
rpyNHH paj (10 3 yueHuKa y rpynH) Win HHANBHIYaTHN
pany cknamy ca moryhHocTima.

HHBO CJIOXKEHOCTH €/IEKTPHYHE LIEME NPHIATOANTH NPeI3HalLY
YHeHHKa.

Tlocrnen s HCXOT KOjH Ce OJIHOCH Ha TO JIa OTIHLIE MOCTYNak
mouTake SMD KOMMOHeHaTa 1 NpoLiec CepHjcKe NPOU3BOIHE
ITAMNAaHMX MI0Ya, peannsyje ce y OKBUpY G0k HacTaBe y
oxrosapajyhum npenysehima (koja ce Gae npouecom cepijcke
npou3BoO/be M MOHTa’koM SMD komrnosenara) . Ha kpajy 610k
HACTaBe yueHHLH MOHOCE MMCMEHH H3BELITaj.

V okBupy Hactase y 610Ky, KOjy TpeGa peann3oBath Ha Kpajy
MOJLy.1a, H3BPLIMTH MPHTIPEMY YHEHHKa H IPOBEPY OCTBAPEHOCTH
nexoza.

Ouewupame

Bpe/iHoBate 0CTBAPEHOCTH HCXO/IA BPUIMTH KPO3:
»  npaheke OCTBAPEHOCTH MCXOJ1A:

e TecToBE 3HaM:A;

e TeCTOBE MPAKTHYHHX BELITHHA

e+ CaMOCTANlHW MPAKTHYHH paj.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA/MOAYJIUMA
o Xemuja, OcHoBe enekTpoTexHuke, Enektponnka
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b: U3BOPHU CTPYUYHU MPEAMETH

OCHOBE IMTPOrPAMUPAIA

. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJINLIA U TPAJAILE

HACTABA
PA3PE]{ MPAKCA VKVYITHO
Teopujcka HacTaBa Bexoe IpaktuuHa HacTaBa Hacraga y 610Ky
it 68 68
v 62 62

. UMJbEBU NMPEJIMETA

VcBajae OCHOBHHX TeXHHKA POTPaMHparba;

Tucare nporpamMa pasinuuTHX THIOBA CII0KEHOCTH;

Trcarbe CoKEHHjHX Nporpama;
VcBajabe 0CHOBA 32 J1ajbe, CAMOCTAIIHO CTHLAME 3HAMA W yCaBPIIABA:E Y 00J1aCTH NPOrpaMuparba.
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3. UWJBEBH, UCXOJH, OBABE3HU U MPENOPYYEHHU CAJP)KAJU U HAYUH OCTBAPUBAIbA MPEJIMETA

Tpehn paspen

Hasus npeamera:

OcHoBe nporpamMupama

TConnuibu ponn yacosa: 68 uacosa
ncxoam
TEMA LHWbEBH IMo 3aBpiieTKy Teme yueHuk he GuTu y cramwy 0%‘1‘,’[{?}:2}% “[:’(l);r’:gfvp[!:]lvf:“ HAYUH OCTBAPUBAIbA MPOTPAMA
aa:
* VcBajame OCHOBHHX | ® 0OjacHM YJIOTY H 3HA4aj POrPaMCKHX Tojam codreepa. Yiora codraepa y

3HAKA O Jjesuka; pauyHapy; Ha nouetky Teme yueHHKe yno3Hat ca
s nporpamupary ® HaBeJle OCHOBHE THIIOBE NPOTPAMCKUX je3nKa TIporpamMcKH jesuii, HCTOPUCKH pasBoj, LHJBEBMMA H HCXOINMA HacTaBe / yuerba,
] NPOrpaMCKiM ¥ oGjachy pasnuke mehy wbuma; noziesa u 0cobmHe; TUIAHOM PaJia M HAYHHNMA OLICHHHBAMbA.
3 Jesnumma. ® KOPHMCTH OCHOBHE OTiepaluje pa3BojHor PasBojHo okpyskere. Kommnajinep u unkep
a OKpY?Ketha 3a MUcarbe Mporpama. (xomanze eautopa, ypehusarse, npesofjerse | Q0anun nacrage
3 W M3BpLIABAME MPOrpaMa); [Npenmer ce peanusyje kpos cnenehe o6amke
g IMojam cHHTaKCe U CeMaHTHKe Mporpamckux | HAcTaBe:
E jesna; * Bewobe 68 uacoa
8 CHHTaKCHH Ijarpamu;
g Bekycosa HoTawuja. OxBupHN 6poj 4acosa no Temama
s
= e Tlporpamupare pauyHapa.

® AJrOpUTMH ...
- - - - - - o CTpyKTypa jesuka M THNOBH nonataka ..4
* VcBajame HOBOT oGjacuu nojam anroputma. Hasene cojctsa Jedunuunja u cBojcTBa anropuTva; * Uspasu u Hapenbe ..

HauuHa anropuT™a; 3anarak u anroputam. 'paduuky 3annc o ToK Nporpama H ypas/batbe H3BPLIABAMEM

PasMHLLLbata, HAMWLIE H TECTHPA AITOPHTAM Ca MPOCTOM anropuT™a;

npeunsHo JIMHUJCKOM CTPYKTYPOM; Ananusa npobiiema. Etane peiasarwa . }.—i-z\peuﬁe ——

d)opgtynvlca»be HanuuIe ¥ TECTHPA aIrOPHUTaM ca 3anarka. [Iposepa MCIPAaBHOCTH arOpUTMA; o JeHONMMEH3NOHATHY HH3

npobsema, npaBuIHa a3rpaHaToM CTPYKTYPOM; ropuT™Ma; .
g aHann3a aNropuTMa zanupme " Tecm?a aJ}‘l,EOPMTaM ca ﬁ;s[ym?;fi;gmo:ﬂnzw;ropmama ¢ dyHKuMe H CTPYXTYpe Mporpaa.
3 . © BHUEAMMEH3HOHATHN HU30BH ..
= panu oTKIALARLA LMKJIHYHOM CTPYKTYPOM.
& dopmantix u o CTpuHroBM ...
= JIOPHYKHX rpelaka.
< Hozaena oe/berba Ha rpyne

BexGe ce peanusyjy y rpynu 10 10 yuennka.

Mecto peanusaunje nacrase
Bexoe ce peanusyjy y kabunety 3a

nHpOpMaTHKY.
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W3pasu u napende

Ocnocobbasarse 3a

ncarme nporpama ca
NPOCTOM JTHHHCKOM
CTYPKTYPOM.

Harmie 1 TECTHpa NPOrpaMe ca NpocTom
JIHHHJCKOM CTPYKTYPOM Y KOjHMa Ce KopHCTe
APUTMETHUKH W JIOTHUKH H3pasH;

Haruiie 1 TeCTHpa nporpaMe ca
CTaHzapaHuM (yHKuMjama.

Oneparopy je3nka. ApHTMETHUKH
oneparopu. Onepatop 101e1e BpeIHOCTH.
Penauujckn onepatopu. Jloruukn
oneparopu. [TpBeHcTBO oneparopa. M3pasm;
JlonaThu onepaTopu 0eNe BPeaHOCTH.
Onepatopn HHKPEMEHTHPAA 1
JIeKpeMeHTHpakba;

Craunapane dyHkije.

Tox nporpama i ynpas/barme
H3BLIABAbEM

Ocnocobbasarbe 3a
ncame nporpama ca
pasrpaHaTom
CTPYKTYPOM.

HAIHIIE 1 TECTHPA MPOTPaMe y Kojuma ce
KopucTy Hapenba rpanama (if, if — else);
HaNMIIEe 1 TECTHPA Nporpameca
BULIECTPYKHM rpaHatbeM (switch / case).

Tok usBpinaBamwa. JJoHoleme outyke
napenoowm if u if - else;

Hapen6a BuiecTpyKor rpaHama;
BesycioBHO rpanarbe.

Hapen6e unkiayca

Ocnocobbasarbe 3a
ncame nporpama ca
UMKJTHYHOM
CTPYKTYPOM.

HANHIIE 1 TECTHPA MPOrpame y Kojuma ce
KopucTH Hapenba uukmyca for;

HAIHILE i TECTUPA POTpamMe y KojuMa ce
KopucTH HapenGa unkiyca while n do —
while/repeat;

HanHlLe U TECTHPA MPOrpame y Kojuma ce
KOpHCTe HapenGe UMKITyca i rpaHatha.

CagnaljuBatbe OCHOBHUX 1MKnyca. Hapenbe
3a OpraHu3alMjy UMKITYCa ca KOHAYHHM
©pojem nouassbatba (for);

Opranmsaumja uukayca ca Heoapehenum
6pojem nouasbara (while n do
while/repeat);

HapenGe 3a uckakatwe H3 UiKIyCa;
Hapen6e 3a npeckakatbe npeocTanux
Hapeadu 110 Kpaja uuKIyca.

Ipenopyke 3a peanusaunjy Hacrase
Hacrasa ce 13BOH y pauyHapCKOM KaGHHeTy.
Bex6e peannsoBati y 610Ky on1 2 yaca
HezlebHO (110 cBakoj rpynu). Y yBOIHOM Jeny
JIBOYACA JIATH YUEHULIMA TEOPHJCKY OCHOBY
HEOTIXOJIHY 3a pasymeBatbe i u3Boherse BewkGe,
a3aTHM Ha KOHKPETHHM TPUMEpPHMa BEKOY
M3BECTH Ha pauyHapy. [ToTom yueHnk
CaMOCTATHO MHLIE H TECTHPA NPOrpamMe Ha
pauyHapy (Wi HajBuLIE 1BA yueHHKA 32
jenHnm pauyHapom).

Tpunmkom peansauuje OBHX HCX0Ja BPIIO je
GHTHO /12 y4EHHIIN OB/IA/Iajy MOCTYNKOM
pemasara npodema nomohy anropurma.
VcBaja ce MpaBuIio - NHCAMbA ANTOPHTMA 32
cBaku npoGiem Koju hie ce pelaBati y nambem
pany.

AKueHat je NMpBEHCTBEHO Ha NMPAKTHUHO]
npuMenH (Nicabe Nporpama), a He Ha TeopHjH
¥ CHHTAKCH NPOTPaMCKOT je3nKa.
Totpe6Ho je nucaty nporpame koju he
pean3oBaTH NpodIemMe U3 rpyrie npeavera
TIPUPOZHAX HAyKa H EEKTPOTEXHHKE
HapenGe umkiyca peanusoBati Kpo3 npuvepe
KOju peluaBajy Heke KOHKpeTHe npobiieme n3
€JIEKTPOTEXHUKE HIIN HEKO LpTakbe (3BE3/MLIa,
6pojesa no expauy).

Kpo3 3anatke ca Hu30BMMa yBexkOaBaTh 1
HapeiGe rpaHara 1 Hapende LMKiyca.
OGpanuTi MeXaHu3Me 3a pasbHjarbe CIOKEHHX
npo6iema Ha jeIHOCTaBHIje OTIpodIeme.
TMoceBHy nmaskiby MOCBETHTH MPEHOCY
napaMeTapa.

Mncuctnpaty Ha kopuwhery GnGnnorexa

dynkuuja.
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* Casnanasawe

Hanuile 1 TeCTHPa Mporpame y Kojuma ce

Hu3 Kao CTpYKTyHpaH THN NOJIaTKa;

.
H OCHOBHHX TEXHHKA y dopmupa u ucnucyje Hu3; o Jledunncare Huza;
43 pajly ca HU30BHMa. HanHie W TECTHPA Nporpavie y kojuma ce * Munuwjanusaunja unsa;
g onpeljyje MaKCHMATHI 1 MHHUMATHH o TlpucTyname eneMeHTHMa Hi3a;
28 CJIEMEHT HU3a; e [lpeTpaxuBarme HU3a;
“E' = HaNuue 1 TECTHpa Nporpavie y Kojuma ce o Copruparbe Hi3a;
X €OpTHPA W TIPETPANCYJC HU3. ® Tpakere MHHHMAIHOT H MaKCHMAITHOT
E enleMeHTa Hi3a.
3
- * VYcBajame OCHOBHUX Haruile U TECTHPa Mporpame y Kojuma ce o Jledunncame pynkunja. [apamerpu u
& 3HAKA O KopucTe ByHKLmje: nosuBae GyHKuUMje u aprymenTH QyHkimja;
E NoTHpOrpamMnMa. NPEHOC apavMeTapa no BpeHOCTH; o ®opmanun mapametpi. CTBapHH napamMeTpH;
E g Hamwue i TECTUpa nporpavie y Kojuma ce e [lpenaja napamerapa no BpeaHocTH. Bounn
: g_ kopucTe ByHKimje: GourHmn el(l)eKTVl " edextn pyHkuuMja; .
28 rnoGanuu uaeHTHGUKaTOpH; e HenpomeH/buBH 1 HerocTojaHn Gopmanuu
EE HAITHIIE 1 TECTHPA MPOrpaMe Y KojuMa ce apryMeHTH;
2 KOPHCTE peKyp3uBHE (hyHKuHje. o TnoGanuu HaeHTHUKATOPH;
5’ ® PekypsuBHe (yHKuHje.
o Casnanasatbe HAITHIIE 1 TECTHPA NPOrpaMe Y KojuMa ce JleduHunmja BULICIMMEH3HOHAHOT HU3a;
z > OCHOBHHX TEXHHKA Y KOPHCTE BHIIETHMEH3HOHATHH HH30BH: Hunumjanusaunja BUIeIMMeH3HOHATHOT
E Ef pany ca TIPHCTYN eIIEMEHTY HH3a M NIPOJIACIH KPo3 HI3a;
e BHILIEIMMEH3HOHANTH MaTpuiLy. o [lpucryname eneMenTHMa
S ] MM HH30BHMA. BHLIEIMMEH3HOHATHOT HI3a;
E E * [lponacuu Kpo3 Matpuiy.
S8
ZE
]

CTpHHTOBH

® VcBajame OCHOBHUX
3HawAa 0
CTPHHIOBHMA.

HarHlIe 1 TECTHPA MPOrpaMe y KojuMa ce
KOPHCTE CTPHHTOBH: MPHCTY eNeMEHTHMA
cTpuHra;

HAITHIIE 1 TECTHPA MPOrpaMe Y KojuMa ce
KOPHCTE CTPHHIOBH: OCHOBHE (DyHKLHje 32
paji ca CTPHHIOBHMA.

Jeduuuunja ctpunra;

HHuumjanusauuja cTpusra;

Ipuctyn enemenTiMa cTpunra nomohy
HHIeKCa;

OcHoBHe (yHKLHje 3a paji ca CTPHHIOBUMA.

BuiuennmeH3HoHaIHe HU30Be 00paanTH Ha
NpUMEpHMa U3 KUBOTA.

Mpusukom oGpaze cTpuurosa popmuparu
(yHKuHje 32 pajt ca CTPHHIOBHMA, Koje ce
HeCTO KopHcTe, Kao H (yHKIMje 3a
ozroeapajyhie HCTIHCHBakbE CTPHHIA HA EKPaHYy.

Ouemwupame
BpenHoBare 0CTBAPEHOCTH HCXOA BPUIMTH

Kpo3:
* npaherbe 0CTBapeHOCTH HEX0a
® TECTOBE 3HaHa
® TECTOBE NPAKTHYHMX BEWITHHA
(Kpo3 peanuzauujy KOHKpETHHX 3a1aTaKa)
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YerspTH paspen

Hasus npenmera:

OcHoBe nporpamupama

Tonnuiy ponn yacosa: 62 uaca
UCXOIH
OBABE3HM U MNPENOPYYEHU
TEMA LHUBEBH IMo 3aBpieTky Teme yﬂl:ﬂuk he 6uTH y cTamy CAJIPKAJU 110 TEMAMA HAYHUH OCTBAPUBAIbA ITPOTPAMA
o Casnanasarme ® HAmMIlUe | TECTHPA POrpaMe y Kojuma ce ® JledmHunmja nokasuBauKux Ha noueTky Teme yueHHKeE yNO3HATH ca LHbeBUMA
OCHOBHHX TEXHHKa y KOpHCTE M0Ka3uBaun (IPEHOC napamerapa NPOMEHIBHBHUX; M MCXOZIMMa HacTaBe / yuewba, MIIaHoM paja u
pany ca no pedepenun); ® [lpuctyn nonaunma nomohy nokasusaua; HaiHHUMa OLCH-1BatbA.
ToKa3MBayuMa. ® Hamnwiie U TeCTHPa Nporpame y Kojima ce TNoKa3nBaun 1 HU30BH;
NPUCTYNIa efleMeHTHMA Hi3a nomohy TMokasuBaun 1 pyHKuMje (NOKA3MBAYHM KAO O6auun nacrase
= nokasuBava; aprymenth pyHKumja, hyHKumje Koje Tpenmer ce peannsyje kpo3 crenehe obnmke
E ® Hanuile U TECTHpa NporpaMe y Kojuma cy Bpahajy nokasupaue, nokasuBaui Ha HacTase:
H NOKa3MBaul apryMeHTH dyHKuuja; bynxunje). * Bewde 62 yaca
g © HamwIIe W TECTHPA MPOTPame y Kojuma
E dynxune spahajy nokasusaue; Hopena onesmersa ua rpyne

® Hamulle 1 TECTHPA NPOTpame y Kojuma ce

KOpHCTE NOKa3HBauM Ha ByHKImje.

Tporpawm ce peanusyje y rpynu 10 10 yuennka.

Mecto peannsaunje nacrase
BexGe ce peanusyjy y KaGiHeTy 3a HHOOPMATHKY.

Okeuphn 6poj yacosa no Temama

VYnosunaBame ca
MOy IAPHHM
nporpamMupamem

* Ocnocobbasate
YUeHHKa 3 nucarbe
MOJIyNIapHHX
nporpava.

® HanuiIe U TECTHPA MOJIYJIE C4 KOPHCHHM

(byHkumnjama.

* MojynapHo nporpaMupare.

Tokasusauu .8
Vro3HaBare ca MOJLyJapHiM NPOrpaMHUpatbeM
6

8

Cnorosu (cTpyKTYpe)
JMarotexe .
Vnosxasare ca 00jeKTHO

OPHjEHTHCAHHM NPOrPAMUPAH-EM .
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Corosu (cTpyKTYpe)

* VYcBajame OCHOBHUX
3HaIa 0 CIIOTOBHMA.

HanulIe U TECTHPA NporpaMe y KojuMa ce
KOPHCTE CIOTOBH  HH30BH CJIOTOBA:
ynotpeba (yHKLHja;

Hanuiue 1 TeCTHpa Mporpame y Kojuma ce
KOpHCTE CJIOTOBH 1 HH30BH CJIOTOBA:
ynotpeba nokasmusaua;

HaNuIe | TECTHPA IIporpaMe y Kojuma ce
KOPHCTE CJIOTOBH 1 HH30BH CJIOTOBA:
ynotpeba MozyJia.

Jeduunimja cior:
Criorosu 1 pyHKuHje:
TMokasnBaun 1 CAOrOBH;
Habpajawa. Yuuje. [Tosba Grrosa.

JMarotexe

* VYcBajame OCHOBHUX
3HaMba 0 JaToTeKaMa.

HANKILe 1 TECTHPA Mporpame y Kojuma ce
KOPHCTE TEKCTYaJIHE 1aTOTEKE,

HAMKLLIe U TECTHPA MPOrpame y Kojuma ce
KOpHCTe GUHApHE 1aTOTeKe;

Harnulle 1 TECTHPa Mporpame y Kojuma ce
KOPHMCTH IMPEKTaH MPHCTYT AaTOTELH.

OTBa}JaH:E W 3aTBapame 1aToTeKa:
Pan ca e KCTYa/lHUM JlaToTekama;
Pan ca GuHapHuM naToTekama;
TMosuumonmparse yHyTap natoteke
(MpekTaH npucTym).

Ipenopvke 3a peanusaunjy nacrase

TMokasusaun

TMoxkasuBaue 0OpanuTH Kao BPIO edukacan
MeXaHH3aM 3a: 00pajly HU30Ba, IMHAMUYKO
opmupatbe objekaTa y MEMOPHjH H HHXOBY
obpany.

YnosHaBame ca MOIYJIaPHHUM NPOrpamMHparem
AKLIEHaT NOCTaBUTH Ha e(PUKACHOCT KOja ce
NOCTHIKE YNOTPEGOM MozyJIa.

Caorosu (cTpyKType)

Criorose oGpaanTH Kao 106ap anar 3a
Npe/ICTaBbakbe aNCTPaKTHHX ofjeKkara Kao wTo cy
KOMILIEKCHH GPOjeBH, reOMETPHCKH JINKOBH H
canuno. Kpo3 3anatke ca ciiorosuma yBexG6aBatu u
TeXHHKE paja ca PyHKIHjama, NoKasuBaiumMa u
MOy THMA.

JHatorexe
Jlatoteke 0GpaauTH HA NPUMEPHUMA U3 KHBOTA.

YnosuaBame ca 06jeKTHO OpHjeHTHCAHHM
nporpamMuparmem

AxueHar je Ha OCHOBHHM KOHUENTHMA 06jeKTHO
OopjenTHcaHor nporpamMuparsa. [pumepn Mopajy
6uTh jacHu 1 wro kpahu Kako 61 yueHHK Morao 1a
VX WITO NIaKLIe caBiaja.
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B: Jlncta n360pHIX npeaMeTa npemMa nporpamy o6pasoBHor npoduia

PA3PE]{
P6 Jlucra n360pHuX npeaveTa
1 I 1 v
CTpy4HH npeaMeTH
1. | OcHose nporpaMMpama' 2 2
2. | Be6 mm3aju’' 2
3. | EnektpoakycTuka 2

HATIOMEHA: ") Tporpam n36opHor npezMeTa peannsyje ce Kpo3 Bexkoe

Ocranu 06aBe3Hn 00, 1MUH 0GPA3OBHO-BACIHTHOr Paaa TOKOM IIKOJICKe FofHHe

I PA3PE]] II PABPEJT 11 PASPE]T IV PA3PE]] VYKVIIHO
Hacosa 4acosa vacosa yacosa yacosa
Yac 0/1e/beHCKOT CTapelnHe 74 68 68 62 272
Jonathu pan * 10 30 10 30 10 30 10 30 10 120
Jlonyscku pan * 10 30 10 30 10 30 10 30 1o 120
[punpemuu pan * 10 30 10 30 10 30 10 30 10 120

*AKo ce yKake noTpeGa 3a 0BUM 00IHLIMMA pana
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* Capnanapamwe
OCHOBHIX TEXHHKA

00jeKTHO
OpjeHTHCaHHOT
nporpaMHpaa.

YnosuaBame ca 06jeKTHO
OpHjeHTHCAHHM NPOrPaMHpatbeM

Hamule 1 TECTHPa MporpaMe y Kojuma ce
JIEMOHCTPHUPA NpUMEHa Kilace;

HAMKLIe 1 TECTHPA NMPorpame y Kojuma ce
onepaTopu npeknanajy;

Hanuie U TECTHPA MporpaMe y Kojuma ce
KOpHCTH HacnehuBame;

Hamule 1 TECTHPA Nporpame y Kojuma ce
KOPHCTH nosuMopdusam;

Hanuie 1 TECTHPA NporpaMe y Kojuma ce
KOPHCTE ancTpakTHH TUMOBY NnojaTaka;
Harnuie 1 TeCTHpa Nporpame y Kojuma ce
KOPHCTH PYKOBaIbe H3y3eunma.

Tpersiest 0OCHOBHHMX KOHUEMaTa 06jeKTHO
OpHjeHTHCAHOT NPOTPaMHpPalba;

Knace: nedunnumja, GyHkumje uiaHoa
Kaca;

KOHCTPYKTOPH 1 IECTPYKTOPH;
TMpeknaname onepatopa: OnepaTopeke
(byukumje, Heku noceGHN OnepaTopH,
OCHOBHH YJIa3HO — H3/Ia3HH TOKOBH;
Hacnehusare: nedunncame n3BeaeHnx
KJ1aca, BUPTYeJIHE METOJIe, BHIIECTPYKO
Hacnehusare, nommopdusam;
Tenepruke pyHKuMje H Kiace:
nedunncabe WabioHa, reHeprcame
(byHKuUMja, reHepHCabe Kiaca;

OGpana u3y3eTaka: pykoBame H3y3eunma,
NpHjaBIbHBaE H3Y3CTaKa, NPHXBATAME
n3y3eTaka.

Ouemupame
BpenHoBare 0CTBAPEHOCTH HCXOMIA BPLUHTH KPO3:
e npahere 0CTBapeHOCTH Hexoa
® TecToBE 3HaKbA
® TECTOBE NPAKTHUHIX BEUITHHA
(Kpo3 peanusalijy KOHKPETHUX 3a/1aTaka)

KOPEJIAUUJA CA IPYTUM NNPEAMETHMA / MOAYJIUMA
® Maremaruka, PauynapctBo i nudopmatuka, OCHOBE NMporpamuparba - 3. paspen
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Hasus npenvera:
TCoanumsu poua:

Paspen:

Lumesy npeamera:

Tpehnu

BEB IU3AJH
68 uacosa

- PasBujarbe KPEaTHBHOCTH KOJI YU€HHKA;
- VcBajame 0CHOBA 32 yuerhe CePBEPCKHX M KIMjEHTCKHX je3MKa H TEXHOJIOTHja Koje nospasymeBajy ummiemenTaunjy y HTML (PHP, ASP, JavaScript).

- OcnocobbaBarbe yueHHKa 32 KpeaTHBHO U (hYHKIMOHAJIHO TUIaHHpame 1 3paty web cTpaHmLa;

UCXOaU
TEMA LHU/bEBH Ilo 3aBeieTKy Teme yuennk he 6urn y I'IPEHOPY‘I_:II.I:{;I/II:I\;}AAP)KAJM 1o HAYUH OCTBAPUBAIbA [TIPOI'PAMA
cramy na:
* VrosHaBamwe ca neduumie nojam MuTepHeTa 1 www e Hureprer 1 WWW cepsuc; Ha noueTky Teme yueHnKe yrno3Hati ca
(OCHOBHHM TIOjMOBHMA MHTEPHET CepBHca; o Tlojav BeG mmsajua, web development-a i | LH/bEBHMA H HCXOZMMA HACTABE — YueHa,
BE3aHHUM 3a web nedunme nojam Bed cajra; HXO0BA BE3Q; TUIAHOM pajla U HAYMHHUMA OLICHHBatbA.
AusajH 1 uspany web pasyme pasiuky usmel)y cTaTHuKux 1 * [lojav web cajra u BeG cTpannue;
cTpaHuLa JIMHAMMYKHX CajTOBA; o CTaTHuKM M IMHAMHYKH BeO CajToBM; O6anun nacrase: .
HAaBOJM MpHMeEpe AMHAMHYKHX web * Ilojam web cepsepa; IMpeaver ce peannsyje kpos ciesehe obanke
cajrosa; * Tlojam hosting-a u peructpatiije 1omena; BACTABOS
z, pasyme dyHxuujy web cepsepa. o Hnreprer anpeca cajra (URL). BewGe: 68 uacopa
E Bpoj yacosa no Temama:
b1 * VBon .
: o HTML.
>
= .
e
: * VHTepHeT npeseHTaumje

Mosena oebema Ha rpyne:
Onemperbe ce nenu Ha rpyne 10 10 yuennka

MPWIMKOM peansaiinje BexGu.

Mecro peanusaunije nacrase:
Bewx0e ce peannsyjy y kabuuery 3a

HMH(pOPMATHKY.
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Ocnoe HTML je3snka

® Ocnocobbaparbe
YHEHHKA 32 H3pally
web cTpaHuLa
KopucTehu ko
HTML-a.

® dopmaripa TekCT (MpOMeHa BETHYHHY
CJ10Ba, THII CIIOBA, 60jy ClIoBa);
nojiemasa 0ojy u CIMKY no3aanHe;
Kpenpa Tabene;

Kpeupa mcTe;

yGallyje cinke n XUnepiuHKoBe y BeO
CTpaHmLe;

® Kkpeupa obpaciie Ha BeG CTpaHHIIH.

ITa je HTML u uemy ciryx!
Ocnosny enementn HTML jesuka, tag-ou
1 atpulyTH tag-osa;

M3pana web cTpaHHIa y TEKCTYalHOM
eMTOpY;

Crpykrypa HTML crpauuue;
Dopmatpare TeKcTa;

Boje 1 nosanuue;

VHOC ciiika # aHHMaLmje;

VMeTathe THHKOBA;

Kpeupatbe nucte u ManHumyiauuje ca
JMcTama;

Kpenpaibe Tabesie n Mauurnynauuje ca
nMcTama;

Dopme 1 enemenTH popme;

Hanpenue moryhuocty u passoj HTML
anara.

CSS (Cascading Style Sheet)

* OcnocoGbapare
y4eHHKa 32
npunarohasare
nsrnesa web
CTpaHMLE yMeTamheM
CSS kopa y HTML
KOJL.

® edukacho koprctu CSS Kkonose 3a
npuniaroherse H3riiesia enemenara Ha web
CTpaHHLI;

© BpIIN MOJICIIABAHE KAKO TEKCTYATHHX,
TaKo M MyJITHMEMjTHHX eleMeHaTa Ha
CTpaHHL1;

® rozIe1IaBa nosIokaj M npeknanate layer-a.

IliTa je CSS;

Vmerame Style Sheet-ay HTML:
Cenexropy id u class;

CrunusoBatbe nozanuxe u 6oje.
CrunusoBate (poHTa;

CTHIH30BAkE TEKCTA H JIMHKOBA;
Crunnsosame Gopepa, MapriHa, nauuHra;
CrunusoBatbe Tades
CTHNI30BaME THCTH;
TMosuumonnparse layer-a;
CrunusoBate ciuka i (poTo ranepuja.

Ipenopyke 3a peanusauniy Hacrase:
3a yHoc HTML koJ1a KOPUCTHTH TEKCTYaHU
emTop.

BexGe (panue 3anarke) 3a yueHuke Tpeba
OCMHCIIMTH TaKo 11 oHe Oy Halorpama Ha
canpiaje monyna Codreep 3a uspany,
NOCTaBIbaMe H OIPAKABAHE HHTEPHET
npe3eHTalnja Koju ce peanusyje y npeamery
AnnuKkaTHBHM NPOrpamMu.

OuemuBabe:
BpeiHoBake 0CTBAPEHOCTH MCXO/1A BPIIUTH

Kpo3:

o npaheme 0CTBAPEHOCTH HCX0AA

® TECTOBE 3HaKHA

® TECTOBE NMPAKTHYHHX BEWITHHA
(panuu 3anaum)
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* OcnocobbaBarbe
YueHHKa 3a paj ca
nporpaMuma 3a
BH3YE/HO
NPOjeKTOBAME U
ypeljuBatbe HHTEepHeT
npe3eHTauuja

Busyenua u3pajaa HHTEpPHET NpeseHTaluje

KOPHCTH pasiiauTe BPCTE Canpikaja y
Kpeupatby HHTEPHET Npe3eHTaLHja;
npoxalje HajOoIbe peLetbe 3a CTPYKTYPY
BeO NpeseHTallije y 3aBHCHOCTH 011
norpede;

ycnocTasba Be3e H3Mely HHTepHHX U
€KCTEPHHX CTPaHHULA HHTEPHET
npeseHTanmja;

NpoBepH NpuKa3 NpesenTalmje y
paznuunTUM BeG nperaenaynma;
NOCTaBU NPE3EHTALIH]Y Ha cepBep;
aKypHpa capyaj npeseHTaLuje.

Vnosnasatbe ca paHiM OKPYKerheM:
Kpenpatbe nokantor Beb cajra u Bed
cTpane;

VMerarse 1 GopMaTupare TekcTa;
TMocTaBsbakbe H MOJCIIABAE CIUKA H
AHUMAlHja HA CTPAHMLIA;
Hmnnementauuja CSS-a;

Pan ca taGenama;

VMeTame  noJieliaBame Xunepsesa;
M3pasia nHepakTHBHUX cTpaHa (uckauyhu
MeHu, rollover edyekar);
MaHunynauuja okBUpHMa;
Kpeupatbe ynuta (popmn);
Kopuuhewe wadnona (templates);
Pan ca GuGnmoTexom;

TMocTaBbake cajTa Ha cepsep;
Onpikasarbe cajra.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA
® PauynapcTBo W HH(popMaTHKa, PauyHapcka rpaduka n MUATHMEHjA, ANIHKATHBHU MPOrpaMu
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Hasue npeamera:
Tomumbn oua acosa:
Paspen:

Lusmesn npeavera:

62 yaca
YeTBPTH

EJIEKTPOAKYCTUKA

— CTHuame HEONXOIHUX 3Haka U3 00J1aCTH ENIEKTPOAKYCTHKE;

— Cruuame HEONXOJHUX 3HAHA U3 03BYYaBakba NMPOCTOPa, 3alTHTe o1 GyKe M penpoayKuHje 3ByKa.

TEMA LU DEBH Tlo 3aBpmeTky MO:;HCaXy(:i];::K e Guth y cramy NMPENOPYYEHHU CAAPXKAJU LR
NPEAMETA = OCTBAPUBAIbA ITPOTPAMA

o Cruuame ® 0GjacHH OCHOBHE KapaKTEPHCTHKE 3ByKa: ® OcHOBE aKyCTHKe; Ha nouetky yueHuKe yrosHaTu ca WibeBuMa
2 HEOTIXOHNX 3Hatba U3 | @ 0GjaCHH NPUHLIATI IPOCTHPAH:A 3BYTHOT * M3Bopu 3Byka (TaukacTH, AuMNon); ¥ HCXOJUMA HACTaBe / yuetba, MIIaHoM paja 1
g obnactu Tanaca; o KapakTepHCTHKe 3BYKa; HauuHUMa OLICILHBAA.
E- €/IEKTPOAKYCTHKE ® 00jacHu KapaKTepHCTHUYHE MOjaBe TpH e TIpocTuparbe 3ByUHOr Tanaca;
g MPOCTHpaK:y 3BYHOT Tajiaca; * KapakTepucTHHYHE Nojase npu OGuauun wacrage
E ® objacHu nojam uyjHOT oricera, rpanmie npocTHpaiby 3ByuHOr Tasaca (pediexcuja, | HacTasa ce peanusyje kpos:
b uyjHOCTH 1 rpaHuLe Gona; udpakumja, pedpakiuja, ancopnuja, ...); | © TEOPHJCKy HacTasy 62 uaca
E ® oGjacHu aHanoruje usmely akycTyHuKkux u * ENeKTpoakyCcTHUKO-MeXaHHUKe aHaloruje; .
2 EIEKTPUMHUX BENHUIHAZ o ESeKTpoaKyCTHIKH npeTBapas: Bpoj uacosa no remama
) ® 0GjacHu NPHHLMI paja pasiHuHTHX THIOBA MHKPO(OHH, 3BYYHHULN U CITYIATHLE. ¢ OcHoBe enleKTpoaKycTHKe
<) MHKpO(OHa; * Penpoaykuuja 3Byka

® 00jacHN MPUHLIKI Pajia PasIHYHTHX THIOBA
caywanuua / 3By4HuKa. Mecro peanuszaumje nacrase
o Teopujcka HacTaBa ce peanusyje y
o Cruuame ® 0GjacHu yTHIA] NPOCTOPA Ha PENPOAYKLIH]Y * AKycTHKa npocTopHja; YHHOHULI / KaGHHeTY.
HEONXOHHX 3Hatba 13 3BYKa; * Pesonaropu, ancopGepy u puatpu; :
i penpozyKkuije 3Byka | o oGjachu nojam pesepGepatuje; o O3ByuaBarbe. 3ByUHHUKE KyTHje; Ipenopvke 3a peannsauniv nacrase
& ® oGjachu ysory aKyCT.IA'{KHX pe3onaropa, * 3awrura oa Gyke; . Vicomko jemoyrhe y 10Ky issohers nactase
] ancop6epa u ¢puntpa; o TexHHKe CHUMaba 1 PENPOIyKLHje 3ByKa.
= 3 JIEMOHCTPHPATH NPOLIEC IUTHTANHE 00pae
] ® objacuu noctynak O3BYNEBAFSA Y, 3ATEOPCHOM YO CATMAEE T PETPOAYTRE,
g ¥ Ha OTBOPEHOM MPOCTOPY;
E ® 00jacHu CTPYKTYpY 3ByUHe KyTHje;
5 ® objacHu nojam Oyke 0 HAYMHE 3aLUTHTE O
A Gyke;
® ofjacHu CTPYKTYpy ayano cHCTeMa 3a
CHUMatbe 1 PEMPOIYKIUM]Y 3BYKA.

KOPEJIALIMJA CA IPYTUM NMPEAMETUMA/ MOAYJIUMA

o [lpuctynue mpexe n ypehaju - 3. paspen
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HACTABHH ILJIAH U [TPOr'PAM
3A OBPA30OBHU NMNPO®UJI EJIEKTPOTEXHHUYAP 3A EJIEKTPOHUKY HA BO3WJINMA

1. CTAHJAAPJ KBAJIMOUKALIUJE
1. Hasus kpannduraunje: EnektporexHuuap 3a eJICKTPOHNKY Ha BO3HIMMA
2. Cexrop - noapyuje pana: Enekrporexuuka

3. Huso kBanuduxauuje: IV

4. Cepxa kBanndukaumje: JIujarHocTHKOBame M OTKJIatbake KBAPOBA Ha EJEKTPHUHMM MWHCTajauujama M ypehajuma, €NeKTPOHCKMM CHCTEMHMMa KOHTpoOMe paja MOTopa,
€JIeKTPOHCKHM CHCTEMHMA CTaOMIHOCTH, eIeKTPOHCKHM CHCTeMHMA 6e30eIHOCTH 1 KOM(hopa, MEXaHHUKHM, THEYMATCKUM M XHPAyJIHUHHM CHCTEMHMA BO3MIA.

5. Hauuns cTHHaka KBaTHQHKANMje:
Ksasiupukaiuja ce cTiue HAKOH YCTIeWIHO 3aBPIICHOT NPOLECa CPEIbEr CTPYUHOT 06pasoBatbha.

6. Tpajame:
TIporpam cpeiser CTPy4HOT 00pa3oBatha 3a CTHLAME KBalH(pHUKaLje Tpaje YeTHPH roJHHE.

7. Haunu nposepe:
JIOCTUTHYTOCT MCX0/1a NIPOrpamMa Cpe/lber CTPYHHOT 00pa3oBaa ce NPOBEpaBa Ha MaTyPCKOM HCTHTY KOjH CMPOBOJIH CPEIHha Ko,

8. 3acuoBaHocT KBaMpHUKaUMje:
Kpanudukaimja ce 3acHHBa Ha ONUCY pajia, LNbEBHMA CTPYUHOT 00pa3oBakba H HCXOIMMA CTPYUHOT 00pa3oBamba.

8.1. Onuc pana
JIy’KHOCTH - CTPY4HE KOMINIETeHLHje:

- TlpoBepa MCTIpaBHOCTH eEKTPUYHHX HHCTANALMja, ypel)aja, MalnKa, laBaya 1 U3BPIIHKX ejleMeHaTa Bo3uia
- JIMjarHOCTHKOBAHE eNeKTPOHCKHX CHCTEMA KOHTPOIIE paja MOTopa

- JInjarHOCTHKOBAFE MEXaHHYKHX, ITHEYMATCKHX W XHIPAYIMIKHX CHCTEMA BO3HIA

- JlujarHocTHKOBabeE ENEKTPOHCKUX cHCTeMa cTabuiHoCTH, Ge3benHocTu u kompopa Bo3uia

- OpraHusoBame npoleca pajia npH OJpXKaBaky 1 CEPBUCHPAtY BO3WIA

Jly’HOCTH - CTPYuHE KOMIeTeHIHje 3ajaus - jeIMHHLE KOMIETeHHja
TIpoBepa HCIPaBHOCTH eEKTPHYHUX - TIpoBepa HCTPAaBHOCTH H 3aMeHa eNICKTPHUHHX NPOBOHHKA BO3HIA
MHcTanaumja, ypehaja, mawnna, 1apaya v | - KoHTposia M 3aMeHa HeMCNPaBHHX OCHTypaua, Npekuaaua u peneja
M3BPUIHNX e/lEMEHaTa BO3MA - HcnutuBare, mykerbe i NOBE3UBAbE aKyMyIaTopa

- Tlposepa u 3amena owrehenux paposa u cujanuua
- HcnutHBame HCNPaBHOCTH KOMIOHEHTH Y €NIEKTPOHCKOM CHCTEMY ayTOMATCKe peryJialije OCBET/bera i CUrhanysaluje Bosuia nomohy
KOMYHHMKALMOHO-MEpHUX ypehaja
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JIy?KHOCTH - CTPY4HEe KOMIeTeHlHje

3ajaum - jenMHNLE KOMMETeHUHja

TMonewasarme CBETIOCHOT CHOMA (hapoBa KJAACHUHUX M €EKTPOHCKHX CHCTEMA PeryJialiije OCBET/berba

TpoBepa  3aMeHa HEHCTIPABHUX CHTHATHO — KOHTPOJIHMX CHjaluLia BO3HIa

Tposepa 1 3amMeHa Gprcaya, CUpeHa H KOHTPOJIHMX HHCTPYMEHaTa BO3uia

KoHTpona ncrnpaBHOCTH CHTHANA 1aBaya y pasiuyMTHM YCJIOBHMA Pajia BO3KJIA M 3aMeHa HeHCTIPaBHUX JaBava

Vrephusarbe (yHKUHOHATHOCTH H3BPLIHMX elleMeHaTa Ha OCHOBY O4HTaBak:a MapaMeTapa U3 elleKTPOHCKE YNPaBIbauke jeuHuLE i
CTIEIHjaTHIX OCIMIOCKONICKHX Meperba

KonTpona, nonpaska My 3aMeHa eNeKTponoKpeTaya, antepHaTopa W OCTIHX eeKTPHYHHX MallMHa BO3HIA

JIHjarHOCTHKOBAkHE eIeKTPOHCKHX
cHcTeMa KOHTpOJIe pajia MoTopa

KouTpona, nonpaska, 3aMeHa Wi Mo/IeIIaBake eeMEeHaTa CHCTEMA Majbera: GaTepHjCKor CHCTeMA Najbera ca MEXaHHYKHM KOHTaKTHMA,
TPAH3MCTOPCKOT Majbekba, eIeKTPOHCKOT Nalbeka U MOTMYHO eNeKTPOHCKOT CHCTEMA Masbekha BO3MIa

KouTpona, nonpaska, 3aMeHa 1 NoJieliaBate eJieMeHaTa eleKTPOHCKHX chcTema 3a yopusrasame OTO MoTopa

KouTpona, nonpaska, 3aMeHa 1 N0JIeIiaBame elieMeHaTa CHCTEMa 3a KOHTPOITy Tykerba Bazayxom OTO motopa

KouTpona, nonpaska, 3aMeHa 1 NoJIeliaBame eeMeHaTa MHANPEKTHHX H IMPEKTHHX EICKTPOHCKUX CHCTeMa 3a yOpusraBare GeHsnHa
KoHTpona, nonpaska, 3aMeHa H NMoJieIaBake elleMeHaTa KoOMOHHOBAHHX ENIEKTPOHCKHX CHCTeMa najbea 1 yopusrasawa OTO moTtopa
Koutpona, 3aMeHa efeMenata 1 nposepa emuchje u3nyBHux racoa OTO moTopa

KouTpona, nonpaska, 3aMeHa 1 0/IeliaBarke elleMeHaTa CHCTeMa 3a CHal/1eBatbe Ba3lyXOM Iu3eN MOTopa

Koutpona, nonpaska, 3aMeHa 1 noJieliaBame eJ1eMeHara eleKTPOHCKOT CHCTeMa yOpu3raBara M3e]l MOTOpa ca PeIHOM MyMIOM BHCOKOT
npHTHCKA

Koutpona, nonpaska, 3aMeHa 1 10JIeliaBame eleMeHara eleKTPOHCKOT CHCTeMa YOpu3raBaba n3el MoTopa ca pas/ie/iHuM fymrama
BHCOKOT TIPHTHCKA

KouTpona, nonpaka, 3aMeHa 1 noJieliaBam-e eJeMeHaTa e/IeKTPOHCKOT CHCTeMa yOpH3raBama n3ell MOTOPa Ca 3ajeIHUEKOM
akymynatopckom uesu (Common Rail)

KouTpona, nonpaska, 3aMeHa 1 1oJIeliaBame eleMEeHaTa eIeKTPOHCKOT CHCTeMa yOpH3raBama n3ell MOTOpa Ca Moje/IMHaYHIM CHCTEMUMa
3a yOpusraBatbe (CHCTEM Mymna-Opusrad U CHCTEM MyMIa-Bo-Opusray)

KouTpona u TecTUpare H3/lyBHHX racoBa IH3e/1 MOTOpa

JlujarHOCTHKOBAHE MEXaHHUKHX,
MHEYMATCKUX M XHAPAyJIHUHHX CHCTEMa
BO3MIA

Kontpona, nomnpaska, 3aMeHa H Noieliasarbe ckJ1onosa/nockionosa cucrema OTO MoTopa 3a: yGpH3rasaibe ropusa, cHabeare
Ba3/lyXoM, HaJnyeke, Xnaljerbe, NoAMa3HBambe, PereHepaliijy HCapeke U3 Pe3epBoapa, MHTEPHY M EKCTEPHY PELMPKY.IaLli]y H3AyBHUX
racosa, HaKHaJaHy oGpaﬂy M3yBHUX racosa.

KouTpona, nonpaska, 3aMeHa | ToJielliaBake CKI0MOBa/TIOCKIONOBA MeXaHH3Ma 3a pa3Bon panHor Tena OTO mMoTopa: mema pa3sona,
YCHUCHCHM M W31yBHU BEHTHIIN - NPEKJIanamke BEHTHIIA, aKTHBHO YNPaB/bathe BEHTHIIA, 3a30p BEHTHIIA, Bohuue BEHTWJIA, NOrOH 6PCFBCTOF
BpaTH/IA, XHAPONOIN3aUH, KOMIPECHOHA 3aNpPeMuHa, MPOCTOp 3a CaropeBarbe y r1aBi MOTOPA 1 3aNTHBKE IJIaBe MOTOpa

KoHTporia, nonpaska, 3aMeHa H I0/Iei1aBakse J1e108a/CKII0N0Ba/IOACKION0Ba paHor npoctopa OTO MOTOPa i MOTOPHOT MeXaHH3Ma:
KJIUTL, CYBE M MOKPE KIIHITHE KOLIYJbMLIE, KJMITHU MPCTEHOBH, KIIHMIbaua, IyMIia 3a yJbe, KOJeHacTo BpaTuio, etehu nexajesn, 610k
MoTOpa

KOHTpOJ'Ia. nomnpaska, 3aMeHa 1 nojeulaBame CKJI0MOBA/MOCKIIONOBA MEXAHH3Ma 3a Pa3BO/ paaHOr Teja AW3e] MOTOpa: 1ieMa pa3Boja,
YCHCHCHHU W M3lyBHH BEHTHJIH - MPEKJIaname BEHTHIA, aKTHBHO YIpaBJbatbe BEHTHJIA, 3a30p BEHTHIIA, Bof)uue BEHTHWIA, NOroH GPEFBCTOF
BpATHIIA, XMAPOTIO/H3AUH, KOMIPECHOHA 3aNpeMHHa, POCTOP 3a CaropeBame y raBi MOTOPa H 3aNTHBKE [J1aBe MOTOPA

KOHT‘pOJ‘Ia, nonpaska, 3aMmeHa 1 nojielasatme HEJIOBB/CKJ]()HOBB/I'I(),HCKﬂOﬂOBa paaHOr NpocTopa Jnu3es MOTOpa U MOTOPHOTI MEXaHHu3Ma:
KIIHITL, CYBE H MOKpE KIIHITHE KOLIyJbHLIE, KIHITHH MPCTEHOBH, KIHIHbaua, MyMIia 3a yibe, KOJIEHacTo BPaTiIio, fietehn nexajesu, 610k
MoTopa.

KOHTPOJ'Ia. NonpaskKa, 3aMeHa M nojeliaBame J1eJ10Ba/CKJI0MOBA/MOACKIONOBA CHCTEMA 33 KOUeHe BO3UIa

KonTpona, nomnpaska, 3aMeHa H N10/Ie11aBakse J1eJ108a/CKJI0M0Ba/TI0OACKIION0BA CHCTEMA 32 OC/Iaiathe BO3HIA,

KOHTPOJ'Iﬂ. Nornpaska, 3aMeHa M 1nojeluaBame nenoaa/cl(nonosa/noucknonoaa CHUCTEMA 3a yripaBjbatbe BO3MJIA,
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Jly’KHOCTH - CTPYuHe KOMIeTeHIHje

3anaum - jeuHNIE KOMIETeHIHja

Koutposia, nonpaska, 3aMeHa 1 nofielaBakbe 1e/108a/CKII0N0BA/IOICKION0BA CHCTEMA 3a NIPEHOC CHare (TPaHCMHUCH]e) BO3HIIA

L[njaruocmkoaau,e CJIEKTPOHCKUX
cucTeMa cTabuIHOCTH, Ge30eHOCTH 1
koMdopa BozuIa

Hcnutupare, 3aMeHa eleMeHaTa 1 KOHTPOJIa HCIPABHOCTH KJIACHYHOT 1 CHCTeMa NpoTHB Giiokupatba Toukosa (ABS)
“CI'IHTVIBEH:E, 3aMeHa eJIeMeHaTa U KOHTPOJIa HCIPABHOCTH CUCTEMA 3a PEryjiucambe NOroHCKOr Kin3amba (ASR)

VcnuTiBare, 3aMeHa e/leMeHaTa H KOHTPOJIa HCTIDaBHOCTH CHCTEMa 3a peryJiucare nHamike Boxme (ESP)

HcnutuBatbe, 3aMeHa efieMeHaTa u KOHTPOJ/1a MCMIPABHOCTH CUCTEMA aKTUBHOT OC/larbatba U yrpaslbatba

KouTpona u 3aMeHa efieMeHaTa CHCTEMA 3a CHIYPHOCT MyTHHKA Y Cilyuajy CyJapa — Ba3/iyLIHH jaCTyLli M CHTYPHOCHH 10jaceBn
KOHTPOJ]a H 3aME€Ha eJIEMeHaTa CHCTEMA 33 Ha/130p NPUTHCKA Y MHEyMaTHLIHMA

KouTpona u 3aMeHa ejieMeHaTa CHCTEMA 3a ayTOMATCKy perynaumjy 6p3ntse

KOHTPOJ'IE, 3amMeHa e/IeMeHaTa 1 MoJeLlaBambe CUCTEMA 3a KOHTPOTY pacToja}ba

KouTpona, 3aMeHa efieMeHaTa 1 NoJieliaBakbe CHCTEMA 3a LICHTPAITHO 3aKibyyaBakhe 1 3alITHTY 071 kpahe Bo3una

KOHTPOJ]ZA 3aMeHa eJieMeHaTa 1 noJieliaBame KJiMMa cucTema Bosuna

KouTpona, 3aMeHa ejieMeHaTa 1 nojieiasame ayuo u Buaeo ypehaja na sosunuva

KonTpona, 3ameHa enemMeHata 1 nojielliaBarbe CHeTeMa 3a HHpOpMaLMOHY 1 HaBHranuoHy HameHy (GPS)

KOHTpOJ'Iﬂ. 3aMEHa eJIEMEHATa 1 KOMYHHUKALIMOHA MEPEba Y CUCTEMY €IEKTPOHCKOT YIpaB/bathba ayTOMATCKUM MEHAYKUM NPEHOCHUUMMA
KonTpora, 3aMeHa ejleMeHaTa i KOMYHHKAIHOHA MEPerba y CHCTEMY /IeKTPOHCKOT YTIPaBJjbakha 3a eNleKTPO-MEXaHHUKO YIIPaB/bathe
MeHbauem

OpraunsoBabe poleca pana npu
O/IpiKaBaby M CEPBUCHPALY BO3MIIA

KoMyHHU#pae ca CTPAHKOM NpH NPHjeMy Y Be3H ca MHTEPBEHIMjOM Ha BO3HITY

CaBeToBarbe KITHjeHTA O HAYHHY EKCTUIOATALK]E 1 O/IPIKABakba CIEKTPHUHNX, eNIEKTPOHCKHX, MEXAHHUKHX, THEYMATCKHX H XHIPAYTHIHHX
ypehaja Ha Bo3wTy

Boljewe n0kymenTauuje (0TBapare panHor Hajora, JOpMHparse pauyHa, MoMyHaBakbhe CEPBHCHE KHbHIe BO3MIA H CII.)

Tpunpemare BO3HIIA, MjarHOCTHUKKX ypehaja i 10KyMeHTalmje 0 Bo3uy (MCTIMTHH NPOTOKOH U3 MHPOPMALMOHOT CHCTEMA, KaTaloWIKH
Opojesn ypehaja, ck0noBa u 1€10Ba) y CKiay ca npeasulieHoM HHTEPBEHLMOM Ha BO3HITY

H3zBoljere AMjarHoCTHIKNX Mepera Ha BO3MITY 1 YTBPHBAHE OCHOBHOT Y3POKa HEHCTIPABHOCTH CHCTEMA/BO3MIIA, OTKIIAHAHhE
HEHCIPABHOCTH H 3aBPLIHA POBEPA HCIPABHOCTH BO3MIA NpE Npeiaje Bo3Ha CTpaHL (BIACHHKY BO3WJIA)

Onpxasarse anara, ypel)aja u onpeme 3a paji Ha eJIeKTPHYHIAM 1 eIEKTPOHCKHM CHCTeMHMA y CKIlajly ca yryTCTBUMa nponssohaua
TMpumMersHBatbe MPaBia U yMyTCTaBa 3a 6e30eHOCT H 3alUTHTY 3PaBJba, XMIHjEHCKY, MPOTHBIOKAPHY 3AlITHTY H 3alITHTY KUBOTHE
CpeanHe NpH paity

[Mpahewe cTpyuHe nuTepatype

8.1.1. EKcTpeMHH YC/I0BH N0 KOjHMA ce 00aBbajy JyKHOCTH:

- MpOCTOPHA CKyYEHOCT

- Joue OCBET/berbe (HEeN0CTATaK IHEBHE CBETIIOCTH, BEIITAUKO OCBETIhEH-E)
- 3araljeHocT Basayxa (NpaliMHa, ONUIbLM, HCMAPEHa, OTPOBHE CYNCTAHLE H CJ1.).

8.1.2. M3/107K€eHOCT PH3HLHMA NIPH 06aB/batby 1y/KHOCTH:
- PM3HK O]l MEXaHHYKHX MOBpeaa

- PM3MK O/l TPOBaMA.
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8.2. LusbeBs cTPy4HOT 06pPa3oBaiba

- Uun crpyunor obpazosamwa 3a keanmmdukaumjy EJTJEKTPOTEXHUYAP 3A EJIEKTPOHUKY HA BO3WJIMMA je ocnocoGibaBame JHla 32 JHjarHOCTHKOBAME H OTKIabake
KBApOBa HA EJIEKTPUUHMM HMHCTalalMjamMa U ypehajuma, eeKTPOHCKMM CHCTEMHMa KOHTpONE pajia MOTOpA, €IEKTPOHCKMM CHCTEMHMa CTaGMJIHOCTH, €IeKTPOHCKHM CHCTeMHMa
Ge3benrocTn M KoM(popa, MEXaHWUKHM, MHEYMATCKUM M XHPAyJTHYHHM CHCTEMHMA BO3HJIA.

HeornxoHocT ctanHor npuiarof)asakba NPOMEHLHBHM 3aXTEBUMA TP/KHIITA pajia, NoTpebe KOHTHHYMpaHOT 00pa3oBaa, CTPYUHOT ycaBpluaBawa, pa3soj kapujepe, yHanpehusarmwa

3anoULLHBOCTH, yeMepaBa 1a jiuua Oy 1y ocrnocobsbaBana 3a:

- NpHMEHY TEOPHjCKMX 3HaKa y NPAKTHUHOM KOHTEKCTY:
- TpUMEHY CHTYPHOCHHX M 3/IPaBCTBEHHX Mepa y TpoLecy pana;
- NpHUMeHy Mepa 3alliTHTE KHBOTHE CPEIMHE Y NPOLIECY paja;

- ynotpely nHopMaTHIKe TEXHONOTH]E Y MPHKYTLbatby, OpraHnu3oBamy H kopuiiherwy HHbOpMalHja y paay U CBAKOIHEBHOM KHBOTY ;

- Npey3uMare OArOBOPHOCTH 3a BIACTUTO KOHTHHYHPAHO yuerbe H HanpeaoBakbe y Nociy 1 KapHjepH;
- Mpeno3HaBame MOCHOBHHX MOTYRHOCTH Y PaZiHO]j CPE/IMHU 1 LIMPEM COLIM]ATTHOM OKPYIKerby.

8.3. cxoan cTpyuHor o6pasosama

CrpyuHe KoMNeTeHIHje

3nama

Bewrune

Cr10coGHOCTH H CTABOBH

[Mo 3aBpieHoM nporpamy o6pasoBaa, Jutie he GuTH y cTamy na:

npoBEpaBa HCMPaBHOCT
€JIEKTPHUYHHMX MHCTasIaluja,
ypehaja, Mamnua, naBaua
M3BPUIHKX ENIEMEHaTa BO3HIA

nerHULIE eleMeHTe eeKTPUYHE MHCTaNalHje
BO3MIA

HaBe/le NPOMKCcaHe 3alTHTHE MEpe MpH paay ca
KJaCHYHHM M BUCOKOHAMOHCKUM XBMMjCKldM
H3BOPHMMA CTPYje HA CTAHAAPAHMM, XHOPHAHUM U
CNEKTPUYHUM BO3HJIMMA

HaBe/le eJIEMEHTE CUCTEMa 3a OCBET/bEHE BO3WIa
pasiiMKyje eJieMeHTe CHCTeMa 3a Npawe U Opucare
cTaKaa, 3ByUHHX CHrHaIHUX ypeDhaja, KOHTPOTHIX
HHCTPYMEHATa U AUTUTaTHUX KOMAHIHHUX Tabmm
pasiuKyje pasiudmnTe eNeKTPUYHE MALHHE BO3MIA
W HaBeJle Mepe 3aluTHTE 0]l y1apa CTpyje
paznukyje PpasIUuUTe AaBaye U U3BPLIHE ElIEMEHTE
Y €NEKTPOHCKHM CHCTEMHMMa BO3WIa

M3BPUIN 300 BPCTE MPOBONHMKA U MPECeK y
Ccilyuajy 3aMeHe WK Yrpajibe I0IaTHUX
ypebaja/onpeme

TNPOLEHH HCTIPABHOCT Pajia OJIOBHOT aKYMyaTopa y
€IeKTPHYHOj HHCTANIALMH BO3MIA H HATIYHH ra
H3BaH BO3WIA

M3BOJIM JIMjarHOCTHYKA MEPEeHba Y eEeKTPOHCKHM
CHCTEMHMA IMTHTAJIHE KOMaH IHe TabJie

MPOUEHH HCTIPABHOCT Pajia eEKTPHYHAX MalllHHa
BO3WJIA M OTKIIOHH KBap y MHCTAlaLujH
BO3MJIA/€NIEKTPHUHO] MALIHHU

W3BOJIM JIMjarHOCTHYKA Mepekba Ha 1aBaunma 1
M3BPUIHMM €/IEMEHTHMA €IEKTPOHCKHX CHCTeMa 1
OTKJIOHH HEHCTIPABHOCT y CHCTEMY

JIMjarHOCTHKYjE eNIeKTPOHCKE
CHCTeMe KOHTpoJie paja
MoTOpa

oGjacHy pasnu4uTe cucTeMe nasberba cmewe OTO
MoTOpa

00jacHi pa3iudnTe CUCTEME HHANPEKTHOT H
awmpekTHor yopusrasawa OTO motopa

0BjacHi pa3nHUNTe EIEKTPOHCKE CHCTEME
yOpH3raBara aM3en MOTopa

objacHu pa3nuumuTe CTaHAapIe O EMUCHH
u3ayBHux racopa OTO u ausen MoTopa

M3BO/IN /IMjarHOCTHYKA MePerba y CHCTEMHMA
nasbersa cMete OTO MOTOpa M OTKIOHH
HEHCTIPABHOCT Y CHCTEMY

HM3BOJIN /IMjarHOCTHYKA MEPerba y CHCTEMHIMA
MHIIMPEKTHOT M IMpeKTHOT yopusrasaiwa OTO
MOTOpa 1 OTKJIOHH HEUCTIPABHOCT Y CHCTEMY
M3BO/IN /IMjarHOCTHYKA MEPEHba Y PaslIHHTHM
©JIEKTPOHCKHM CHCTEMHMa yOpu3raBatba u3en
MOTOpA H OTK/IOHH HEHCIIPABHOCT Y CHCTEM

CaBECHO, 0/INOBOPHO, YPEHO U
NpeL3HO 00aBba MoBepeHe MocsIoBe;
edukacHo MIaHupa 1 Oprauusyje
Bpeme;

HCTIOJbH MO3UTHBAH OJIHOC MpemMa
3Hauajy crpoBoljera nponca 1
Bakehux cranmapaa y
€JIEKTPOTEXHHL H ENEKTPOHMLI
MPHUMEEHOj Ha BO3MIINMA;

HCTIOJbH TIO3HTHBAH OJIHOC TIpeMa
(DYHKLHMOHATHOCTH 1 TEXHHUKO]
HCTpaBHOCTH onpeme H ypehaja koje
KOPHCTH npu 06aBbarby 1nociia;
UCTOJbH JbyGasHoCT,
KOMYHHKaTHBHOCT, ()IeKCHOITHOCT y
OJIHOCY MpeMa capaiHNLUMa;
HCTIOJbH OPHjEHTHCAHOCT NpeMa
KIHjeHTHMA;

WCTOJbH MHULIMJATHBHOCT 1
Npey3HMIBHBOCT y pay:

HMCTIOJbH QHATTUTHYHOCT MPU 00aBbakby
nocna;

pemasa npoGneme y pay:

VICTI0JbH MO3UTHBAH OJIHOC Mpema
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ZINjarHOCTHKYje MeXaHHuKe,
nHEYMaTcKe i XHapayinike
CcHUcTeMe BO3uiIa

oGjacHu paznuunte Mexanuuke cucteme OTO
MOTOpa, IW3eJ1 MOTOpa H OCTajle MeXaHHYKe
crcTeme Bo3uIa

0GjacHH pa3HUHTE THEYMaTCKe CHCTEME BO3MIA
objachy pasnuauTe XMAPaYJIHIHE CHCTEME BO3HIA

HM3BOAH Lmjarﬂocm'ma MeEpetba Mo KOMINoHeHTama
MEXAaHHUYKHUX CHCTEMA M OTKIIakha HEMCIIPABHOCT
HM3BOAH JlujarH()CTl‘l‘-IKa MEpeHa Ha eJIEMEHTUMaA
HEYMATCKHX CHCTEMA H OTKJIakba y3poK
HEUCTIPABHOCTH

M3BOJIM IMjarHOCTHYKA MEPEeH-a N0 KOMIOHEHTaMa
XHIPAyJIHYHOT CHCTEMA H OTKJIakba y3POK
HEUCTIPABHOCTH

JIMjarHOCTHKYj€ eIeKTPOHCKe
cHcTeMe CTaGHIHOCTH,
6e30enHocTu 1 kompopa
BO3MIA

PasKyje CKIIONOBE CHCTEMA NPOTHB GJIOKHpatha

TOYKOBA, CHCTEMA MPOTHB NMPOKIH3aBaba TOUKOBA
H €IEKTPOHCKHX CHCTEMa 32 KOHTPOJTY JIMHAMIKeE

BOXHE

objackn pazniauTe cucTeMe Ge36eIHOCTH BO3uIa
oGjacHu pasnuunTe cucteMe KomMpopa Bosina

H3BOAM JllrljBrHOCTH‘{Ka Mepera M OTKJIamba
HEHCTIPABHOCTH Y €JIEKTPOHCKHM CHCTEMHMA
CTabNIHOCTH BO3WIA

M3BOAM nujaruocmuka Mepewa 1 OTKJIamba
HEUCTIPABHOCTH Y €JIEKTPOHCKHM CHCTEMHMaA
Ge3ennHocTn Bo3una

M3BOAH ﬂMjal‘HOCTH‘{Ka Mepema H OTKJIamba
HEHUCTIPABHOCTH Y €JIEKTPOHCKUM CUCTEMHUMA
kom¢opa Bozuna

opranusyje npotec paza npu
OpIKaBakbY 1 CEPBHCHPAILY
BO3MIIA

objachm opranmsauujy cepsrca/mpenyseha
HaBE/Ie TEXHHYKY H CEPBUCHY IOKYMEHTALIM]Y
cepBuca/npenyseha

HaBeJle NpaBKJa 1 ynyTcTsa 3a 6e3beHocT u
3aIITUTY 31PaBJba. XHIHJEHCKY, TPOTHBIOKAPHY
3aWITHTY W 3aLITHTY KABOTHE CPEIHE NPH PaLy.

TOMyHaBa CEPBUCHY 10KYMEHTaLLH]y NpU Npujemy
BO3WIA

M3BOJH JIMjarHOCTHYKA MEPEHba Y PasiuuuTUM
cHCTeMUMA BO3MIIA

npUMebYje OCHOBHA MpaBHia Ge30eIHOCTH, 3alTHTe
3/IpaBIba, MPOTHBIOKAPHE 3AIITHTE H 3aIITHTE
JKHBOTHE CPeJIMHE NPH Pajly Ha BO3MIMMA.

NPOECHOHANTHO-eTHUKHM HOpMama
BPEHOCTHMA.
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®akyaTaTHBHH 00.1HUM 00PA30BHO-BACNHTHOT Pajla TOKOM LIKOJICKE FOAHHE 110 paspeanMa

1 PA3PE]Y 11 PASPE]T 111 PA3PEJ] IV PA3PEJ|
HacoBa Jacosa 4acoBa uacosa
Ekckyp3uja 10 3 naua 10 5 naua 20 5 HACTABHHUX jlaHa 10 5 HACTABHHMX JlaHa

Je3uk pyror Hapoaa Wi HaLIMOHAIHE MatbHHE Ca eIEeMEHTHMA HaLMOHAJIHE KyType

2 4aca HesleJbHO

Tpehu cTpann jesuk

2 "aca HelebHO

Jlpyru npeameth *

1-2 uaca HenesbHO

Creapaiake 1 c1oGo/IHe aKTHBHOCTH ydeHHKa (XOp, CeKije 1 pyro)

30-60 uacosa roauumbe

JlpyiiTBeHEe aKTHBHOCTH — YUEHHUKH Map/laMeHT, yueHuuke 3aapyre

15-30 uacosa ronuise

KyntypHa v jaBHa 1e1aTHOCT WKojie

2 panHa 1aHa

*lopen HaBeneHNX NpeIMETa IKONIA MOYKe /1a OPraHmusyje, y CKIaly ca onpeniesbetHvMa yueHHkKa, (aKky/ITaTHBHy HacTaBy W3 NPeaMeTa KOjH Cy yTBpheHH HaCTaBHUM TUIAHOM IPYTHX
00pa3oBHMX MPO(pHIIA HCTOT WK IPYTOT MOAPYYja paja, Kao My HACTABHMM NJIaHOBHMA MMMHa3Hje, WM 110 NPOrpaMMMa KojH Cy NMPETXOHO 10HETH.

OcTBapuBaibe LIKOJICKOT MPOrpaMa 1o Hejesbama

I PASPE]] 1 PA3PE]T 111 PA3PE]T IV PA3PE]]
Pa3penHo-yacoBHa HacTaBa 37 34 34 31
MeHTopcky pan (HactaBa y GJ0Ky, npakca) 3 3 3
OBaBe3He BaHHACTaBHE aKTHBHOCTH 2 2 2 2
Marypcku uenut 3
YKYNHO pagHuX Hejeba 39 39 39 39
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2. HACTABHH ILJIAH

Hene/msun 1 roanmmsy Gona yacosa cTpy4nux npeamera 3a odpasosun npopua: EJIEKTPOTEXHUYAP 3A EJIJEKTPOHUKY HA BO3UWJIMMA

1 PASPE/L 11 PASPENL 111 PA3PEJL 1V PASPEJL

VKYIIHO

HelelbHO | roauuibe | Henemno| roamwise HeebHO roauuie HelebHO roauui,e

roanuie

nu| 1T [ B|nH|s) | 1 [ B [ na| T |BlnH| B | T 1H B |1IH

B |IH

[A2: OBABE3HHM CTPYYHU MIPEJAMETH 4 |185[37|148 4 |476[102]136| 6 | 320 |32|192] 10 7 203

258|650

T
5
Duzuka 2
OcHoBe eNeKTpOTeXHHKE 3

Enexrponuka

Enektpuuna Mepera

Oro MoTopH

Jlnzen MmoTopu

Mortopua Bo3una

Enextpuune unctanauuje u_ypehaju

JlaBaun ¥ M3BPLIHU EIEMEHTH

.| EnekTpuuHe MaluiHe Ha  BO3MINMA

.| Cucremu nasbera 0T0 MOTOpa

.| Cucremu yGpusrasamba 0To MOTOpa

.| Cucremu yGpusrapara anses MOTOpa

-| Cuctemu crabunsocTn

.| Cucremu Ge3denHocTu u komgopa

.| [lpeny3eTHHIITBO

.| MpakTuuna HactaBa

350PHU MPEAMETH

H360pHu npeaMeT npema nporpamy
" |oGpasosHor npoduna

Viynuo A2+ 5|1
/i 694

Hanomena: * Ykynau 6poj uacosa y ciyuajy kaza yueHuk n3adepe H3GOpHU MpeIMeT NpeMa nporpamy 00pasoBHOT Mpouia ca HcTe CTPYUHHX NpeamMeTa

679 2691

2569
(2691)*
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B: Jlucra n36opHUX npeaMeTa NpemMa nporpamy o6pasosHor npoguaa
PA3PE]]
P6 Jlucra u3bopuux npeamera
1 1 111 v
CTpy4nn npeamern
1 ATIMKaTHBHM nIporpamy ' 2
2 | Web usajn 2

Hanomena: 7 IMporpam n360pHOT Npe/IMeTa peannsyje ce Kpos Bexkoe

Octanu 06aBe3HH 06;1HIH 06PA30BHO-BACTHTHOT Paja TOKOM LIKOJICKE FOHHE

1 PASPEJT I PASPEJ 1T PA3PEL] IV PA3PEJL VKVITHO
uacoBa 4acoBa yacoBa 4acoBa 4acoBa
Yac of1e/beHCKOT CTapeLIuHe 74 68 64 58 264
Jlonatuu pan * 110 30 10 30 10 30 10 30 10 120
Jlonywcku pan * 10 30 10 30 10 30 1o 30 10 120
Mpunpemuu pan * 1o 30 10 30 10 30 1o 30 no 120

*AKo ce ykake notpeba 3a oBUM 00/MLMMA paja
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DakyJITATHBHH 061K 06Pa30BHO-BACIHTHOI PA/Ia TOKOM LIKOJICKE FO/IHHE 110 pa3peanma

I PASPEJ] 11 PA3PE]] 1T PASPEJT IV PA3SPEJZ]
4acoBa 4acoBa vacosa 4acoBa
Ekckyp3uja 110 3 nana 10 5 nawa 10 5 HACTABHUX JlaHa 10 5 HACTABHUX JaHa

Jesnk apyror Hapoaa MM HaLMOHATTHE MabHHE Ca eNIEMEHTHMA HALMOHATTHE KYIType 2 yaca HeslesbHO

Tpehu crpann jesux 2 uaca He/le/bHO

Jlpyru npeamern * 1-2 yaca HesieJbHO

CrBapanauke 1 ¢;1000/1He aKTHBHOCTH Y4eHHKa (XOp, CeKLuje 1 Apyro) 30-60 yacosa roauuIbe

JlpyuiTBeHe aKTHBHOCTH — YUEHHUKH TaplaMeHT, yYeHHuKe 3aapyre 15-30 yacoBa roauibe

Kysitypha 1 jaBHa 1eaTHoOCT wikosie 2 pazHa 1aHa

*Tlopen HaBeJEHUX MPeaMETa LKOIA MOKE /1a Opranusyje, y CKiajy ca onpe/esbernMa yueHuka, Gaky1raTuBHy HacTaBy U3 MPeMeTa Koju Cy yTBPhEHH HACTABHUM MIIAHOM APYTHX
006pa3oBHUX NPO(HIA HCTOT HIIH APYTOT MOAPYUja pajia, Kao M Y HACTABHUM MIAHOBUMA FMMHA3Uje, HITH 110 IPOrpaMUMa KOjH CY NPETXOIHO JOHEeTH.

OcTBapiBame WKOJICKOT NPOrpaMa no Hege/bama

I PA3PE]] 11 PA3PE]] 11T PA3PE]] IV PA3PE]T
Pa3peHo-uacoBHa HacTaBa 37 34 32 29
MenTopcku pan (HacTasa y 610Ky, npakca) 3 5 5
Obase3He BaHHACTABHE AKTMBHOCTH 2 2 2 2
Marypcku nenur 3
YKyNHO paHuX Hefeba 39 39 39 39
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Moaena oemewa y rpyne

g rpseionsa . roMIIbLH (hOHI YacoBa . 6poj yqewﬂlf ¥ rpynu -
a BekGe NpaKTHYHA HACTaBA HacTasa y GIIOKy
. OCHOBE eNeKTPOTEXHHKE 37 15
[pakTuuHa HacTaBa 148 15
EnexktpoHuka 34 15
Enextpuuna mepera 68 15
i Oto MoTOpH 34 15
Enextpuune nHcranaumje n ypehajn 34 15
JlaBauu ¥ M3BPIIHM EEMEHTH 68 15
IpakTuyHa HacTaBa 90 15
EnektpoHnka 32 10
Jlusen MoTopu 32 10
ENeKTpyHe MalIiHe Ha BO3MINMA 32 10
I | Cucremn masbersa 010 MOTOpa 64 10
Cuctemn yGpu3raBarba 010 MOTOpa 64 10
ATUIMKATUBHHU NPOrpaMu 64 10
INpakTHyHa HacTaBa 150 10
Motopha Bosuia 29 10
Cuctemu yOpusrasarba ns3es MOTOpa 58 10
Crictemy cTabHIHOCTH 58 10
v Cucremu 6e36eaHocTi 1 komdopa 58 10
IpeayseTHUITBO 58 15
Web ausaju 58 10
INpakTyHa HacTaBa 150 10
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Hasus npenmera:

Tonuuisu ponn uacosa:

Pazpen:

Llnbesy npeamera:

3. HACTABHU MPOI'PAM
A2: OBABE3HU CTPYYHHU MPEAMETH

DUUKA

npeu

—So®NamELN =

PasBujarbe (yHKUHOHANIHE IHCMEHOCTH - NIPHPOIHO-HAYUHE H TEXHUUKE;
CrTHuamwe 3Haba 0 OCHOBHUM (PM3MUKUM T0jaBaMa 3HAuajHUM 3a CTPYKY H PazyMeBae OCHOBHUX (M3HUKMX 3aKOHA;
PasBujarbe IOTHYKOT H aNCTPAKTHOT MHIILbEHa H KPUTHUKOT CTABa Y MULLBEHbY:
PasBujare cBECTH 0 3Hauajy EKCNEPHMEHTA MPH YIO3HABAY, Pa3yMeBatby U NPoBepaBamby (pU3MUKHUX 3aKOHHTOCTH;
Cruuame crnocoGHOCTH 3a youasarbe, JopMyJiicabe H peliaBatbe jeIHOCTABHUjHX Npobiema;

CxBatarbe 3Hauaja PH3MKe 3a TEXHUKY W NPUPOIHE HayKe;

PasBujaibe CIOCOGHOCTH 1 BEIITHHA 32 IPHMEHY 3Haa U3 U3HKE y CTPYLH;
CTHuambe 3Haba 0 MPUPOIHUM PECYPCHMA, HHXOBO] OTPaHHYEHOCTH H OPIKHBOM Kophihery:

Pa3Bujarbe NpaBHIHOT 0IHOCA YUeHHKA NPEMa 3aUITUTH, OGHOBH H yHanpeherby JKHBOTHE CpeanHe;

CrHuame OCHOBHHX Ca3Habha O MPOLECHMA H PON3BOIHN
Pa3Bujarbe paaHnX HaBHKa M OTOBOPHOCTH.

Ma pasiuyMTHX TEXHOJIOTHja;

TEMA

b

HCX0amn
To 3aBpuieTky Teme yueHuk he Guru y
CTamy na:

OBABE3HU U MNPENOPYYEHU
CAJIPXKAJU 1O TEMAMA

HAYMH
OCTBAPUBAIbA ITPOrPAMA

YBony pusnky

* Cxparaie

3Hauaja pusmke

Kao HayKe H mheHe
TOBE3aHOCTH ca .
JpYrUM HayKama u

TEXHUKOM

e [IpommpuBame
3HAWa OPUIHUKHM | @

e pasyme 3Hauaj Gu3MKe Kao .
(yHnameHTanHe HayKe U HeHY Besy
ca NPUPOJHUM U TEXHHUKHM Haykama |
HaBeJle OCHOBHE (pU3MUKe BEMYHHE H
HHUXOBE MEPHE jeTuHHLE H 00jacHi C
KaKo ce 100Hjajy jeiMHILe H3BEACHNX
DU3HUKHX BeTHUHHA

pasimKyje ckanapHe u BEKTOpCKe

Dusnka — (yHIaMeHTalIHA IPUPOHA
Hayka

Du3HuKe BEIHUHHE H HHXOBE
jenunuue

CkanapHe 1 BEKTOPCKe BEJIHUHHE

Kunematuka

BeIMuHHa Be/HUHHE

* Pasymesatbe ®  jeduuue nojMose peepeHTHI «  PedepenThu cuctem

OCHOBHHX cucteM, nyTawa, npehenn nyt, + Tlonena kperamwa.

KMHEMaTHYKHX marepijaiHa Tauka Cpenma 1 TpeHyTHa Gp3uHa

BEJIMYMHA M 3aKOHA | @ pasyme H KOPHCTH 10jMOBe Op3uHe 1 *  PaBHOMEPHO NPABONMHMCKO KpeTarbe
yOp3atba « VYop3ame. PaBHOMEPHO NPOMEsLHBO

®  pasnuKyje paBHOMEPHO H PABHOMEPHO
y6p3aHO NPABOMMHIICKO KPETambe i
npUMelbYje 3aKOHE KpeTama y
jenHocTaBHUjuM NpumMepHMa

*  u3Bejie labopatopujcky BexkOy, -
npaBmIIHO 1 6e36e1Ho pyKyje
HACTABHUM CPE/ICTBUMA, H3BPLIK
noTpeGHe NpopatyHe U U3padyHa .

NPABOIMHUICKO KpeTarbe

Hemoncmpayuonu oened:
IMpoBepa KMHEMATHUKKX 3aKOHA
NPaBOJIMHKM]CKOT KpeTara nomohy
KOJIHLIA, THHAMOMETpA H Teropa
JlabopaTopujcka Bexkba:

Ha noueTky Teme yueHHKe YNO3HATH ca Ln/beBUMA 1
HICXO/IMMA HACTaBe, OIHOCHO yueHa, MIaHOM paja i
HauMHUMa OLCHHBabA

Obauun nacrase
Tpenmer ce peanusyje kpos cienehe obmke

HacTaBe:
® Teopujcka HACTaBa Ca IEMOHCTPALMOHMM
oraeanma (70 yacosa)
e Jlaboparopujcke BexOe (4 yaca)
MecTo peannsaunje HactaBe
Hacraga ce peausyje y yunoHuLM Wik y KabuHeTy
3a pU3MKY

Ipenopyke 3a peaanzauujy Hacrase
*  KOPMCTHTH CBa 10CTYIHA HACTABHA CPECTBA

*  KOPHMCTHTH MyJITUMEIHjalIHE Npe3eHTaLHje

« ynyhuBaTH yueHHKe 1a KOPHCTE HHTEPHET 1
CTpYuHy nHTEpATYpy

*  TOJCTHLATH yYEHHKE 1a paje PauyHCKe 3anaTke

*  NpUMEHHMBATH Pall y NApOBMMa M Pajl y MakbuM
rpynama
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TpeLiKe NpH Mepery

Tposepa 3aKk0Ha PaBHOMEPHOT U
PaBHOMEpPHO yOp3aHOr KpeTaka
nomohy Atynose maunte

o Pasymesame
OCHOBHHX
JIMHAMHYKHX
BeJIHYHHA U
H‘xyTHOBMX 3aKoHa

o Cruuame
OCHOBHHX 3HaHa 0
rpaBHTaLMjH

pasyme rojMoBe Mace, CHie 1
ummysica

(opmyuiue u npumersyje byTHoBe
3aKOHE

pasiiikyje Macy ol TexKHHe Tea
pasyme 1ojMoBe pajia, eHepriije
CcHare 1 bHX0BY MelycoGHy Besy
CXBATH 3aKOH OJIPYKaHa MEXaHHUKe
eHepruje u 3nahe 1a ra npUMEHH npu

OcHOBHE IMHAMIYKE BE/IMYHHE: Maca,
cHhna U AMIyIc

TpBu HbyTHOB 3aKOH — 3aKOH MHEPILHje
Jpyru HyTHOB 3aKOH — OCHOBHH 3aKOH
ZMHaMHKe

Tpehu HyTHOB 3aKOH — 3aKOH aKumje u
peaxuuje

I'pauTaunona cuia

Texuna Tena

Jlunamuka pelaBakby jeIHOCTABHHX MpobremMa Hemorcmpayuony oenedu:
NpHMElbYje 3KOHE AHHAMUKE Y Mepee cune nomohy auHamomeTpa
TeXHHIH Iposepa apyror HbyTHOBOr 3aK0Ha
HaBeJle 0COGHMHE TPABUTALIMOHE CHITE nomohy KonkLla, AuHAMOMETPa i
u3Besie labopaTopujcky BekOy. Terosa
i JlaGopaTopujcka Bekda:
npaBwiIHO 1 6e30e/1HO pyKyje
Tposepa npyror HyTHOBOT 3aK0Ha
HACTABHUM CPEICTBUMA, H3BPLIH
nomohy Kojiuua ca Terom
noTpeGHe MpopauyHe U u3padyHa
rpetKe npu Mepersy
o Cruuame 3Hawa neduHuLIE LeHTPUNIETANHO yop3ate LentpuneranHo yop3ame
0 husHuKkAmM pasyme MojMOBE 1epHOL i ‘Vraoua Gp3uHa U yraoHo yopsarwe
BEAMUHHA H (pekBenunja, yraona Opsuna n LenTpuneraiiia n ueHTpupyranta
KpyxHo u 3aKOHHMA yraoHo yopsatbe cuna
poTauHoHO KHHEMAaTHKe 1 CXBATH LEHTPHIETATHY 1 MOoMeHT ciite, MOMEHT UMITyJica i
KpeTame ZIHHAMHKE LEeHTPHYTaTHY CHITY, MOMEHT Cie, MOMEHT HHepiHje
KpysKHOT 1 MOMEHT HHEpLIje H MOMEHT UMIyJica Hevoncmpayuonu oieo:
pOTalHOHOT ¥ HaBeIe HeKe jeHOCTABHE MpUMepe JleMOHCTpaLMjapOTaLHOHOT KpeTarha
KpeTama IbHXOBE MPUMEHe nomohy ObepdexoBor Touka
* VnosHasamwe U pasyme M0jMOBe YHYTpalllkbha eHepritja VHyTpaluba eneprija u Tonjiora
pasymeBare M KOJIMYHMHA TOMJIOTE 1w 11 npuHUMn TepmoauHaMuKe
OCHOBHHX 1OjMOBa epuHHLIE TEPMOAHHAMHYKE Koduumjent koprctor nejersa
Tepmoaunamuka ) ned PMOK (b D = _‘l
W npoueca y npuHLHne Hemoncmpayuonu ozneo:
TEPMOMHAMHIIH pasyMe nojam KoedHLjeHTa KopHCHOT JleMOHCTpaLHja pasiHuuTHX

zejcTa

MexaHH3amMa NpeHoca TomnIoTe

EnexTpuuso u
MArHETHO No/be

o [lpowmnpusare
3HABA O
JIEKTPUUHOM
10IbY H HErOBUM
KapaKTepuCTHKaMa

o Cruuamwe 3Hamba
0 usnukum

CXBaTu I'leaM HaeJIeKTpHcamwa u 3nahe
Ha4YHMHE HaeNeKTpHCaBamba Tesa U
CMHCA0 3aKOHa O OpiKaby
HaeJIeKTpUcamba

pasyme KynoHoB 3akoH

pasiiKyje jauuHy eJIeKTPUUHOT M0Jba
M CNIEKTPHYHH l'lOTEHllVIjaJ'L OHOCHO

HaeneprucaBal—be Tena. 3aKkoH o
OnpKay HACNICKTPHCAbA

KynoHnos 3akon

Jaunna eneKTpHUHOT Nosba,
€JIEKTPUUHU TIOTEHUMjan

XOMOreHo U HEXOMOTEHO e/IeKTPHUHO
N0Jbe H BbUXOBO MNPUKa3UBaHkE I'I()M()hy

MOTHBHCATH YUEHHKE Jla CAMOCTAITHO pellaBajy
npoGieme Kopuctehi HCTpaKkMBaYKH NPHCTYN
Hay4HOM 00pa3oBay

KOHTHHYHPAHO ynyhuBaTH yueHHKe Ha NPHMEHY
(usnke y Oyayhem no3uBy u CBAKOAHEBHOM
JKMBOTY KPO3 NPHMEPE 13 npakce

Ouemnpaie
Bpe/HoBae 0CTBAPEHOCTH HCXO/IA BPLIMTH KPO3:

npahierse 0CTBaPEHOCTH HeXoMla
TECTOBE 3Hakba

OxBupHU 6poj yacosa no Temama

VBon y pusuky (3 uaca)

Kunemarnka (13 yacosa)

Junamuka (15 uacosa)

Kpy:kHo u potausoHo kperame (14 yacosa)
Tepmoannamuka (10 yacosa)

Enextpuuno n MarueTHo nosbe (15 uacosa)
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BEIHYHHAMA KOje
nepuHuLy
MArHeTHO noJbe U
KapakTepucTHKama
MAarHeTHOr nossa
CTaJIHUX MarHeTa u
MAarHeTHOr nossa
eJIeKTPUHHE CTPYje

eIeKTPUUHH HATIOH 1 3Ha Be3y u3Mely
jaumHe 1oJsba M TOTeHLMjaNa, OIHOCHO
HanoHa

pasyme MojMOBe eeKTPHUHE JIHHUjE
CHIIE U eNeKTPHYHHI (IIyKC

3Ha YeMy je jelHaK pajl eneKTpHIHe
cunie u Be3y n3mehy pana u
€/IeKTPUUHOT HanoHa

00jacHH 0COOHHE MArHETHOT 10Jba
CTAIHUX MArHeTa i MarHeTHOT 11ojba
e/leKTpHUHE CTpyje

pasyme riojam MarHeTHor utykca u
110jaBy €/IeKTPOMArHeTHe NHIYKIHje

CJIGKTPHUHUX JIHHH]A CHJte.
Enexrpuunu duyke

Pajy enektpuiHOM nosby, Be3a uzmehy
paa H eeKTPHIHOT HaroHa
MarnetHo nojbe.  MarneTHa
MHIYKIMja 1

MarHeTHu (ayke
EnektpomarHeTsa HHAyKuMja.
@apaiejeB 3aKOH eJleKTpOMarHeTHe
MHIyKLMje
Hemoncmpayuonu oeneou:
JleMoHcTpauuja nocTynaka 3a
HAeNIeKTPHCaBakbe Tesla

Epcrenos ornen

JleMoHCTpauuja eeKTpoMarHeTHe
MHIYKIHje

KOPEJIALMJA CA IPYTUM NPEAMETUMA
o CBM CTPYUHH NPEIMETH y KOjUMa ce npumeyje dpusuka

*  Maremaruka
e Pauynapctso M MHdOpMaTHKa
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Hasus npenmera:
Coauuwmbn dona yacosa:

Paspen:

L{1beBn npeamera -

DOUBUKA
68 yacosa
apyrn

TponyGbuBate pasymeBarba 1 yCBajathe HOBHX 3Hatba M3 OCHOBHHX 00JIaCTH Yy KJIACHUHOj M MOJEPHO] (u3mim;

- IlponyGbuBabe pasymeBara 0 HayUHOM MHILJbEHY H HAYUHHM METO/IaMa M CXBaTake GU3NUKe ClIMKE CBETa.

MCXOAU OBABE3HU U IMIPENOPYYEHU
WL ARSI 1o 3apueriy Teve yueriik he Gty craiby 1a: CAIIPKAJU 11O TEMAMA HATH OCTBATME SibA TIROLEAND
® VYcBajame OCHOBHHX ® 00jacHH Mojam OCLMNALN]A, HHXOB e Ocuunauuje y MexXaHWIH, XapMOHHjCKe Ha nouerky Teme yueHHKe yHO3HaTH ca
3Hama U3 ocuMauuja HACTAaHaK Kao 1 KapaKTepHUCTHUHE ocumaumje; LHJBEBHMA M HCXONMMA HACTaBe / yuerba,
- BEJIMYUHE OCLIMIATOPHOT KpeTarba e CnoGonHe, NpUHYJHE, NpUrylieHe MJIAHOM paja ¥ HaYMHUMA OLeHMBatbA.
= ?
El (nepuoz, yHeCTaHOCT, aMILIUTY1a); ocrmaimje;
2 ® pasnukyje cnoGoaHe, MPUHYIHE 1 EnektpomarHeTHe ocumnaimje 001N HACTaBe
Z npUrylieHe ocLmnaumje; ® Pesonanumja. Tpeamer ce peannsyje kpos cienehe obnmke
S ® oGjacHi HacTaHaK eNeKTPOMArHeTHHX HacTaBe:
OCLMNIALMja H YOUU HBHUXOBY MPHMEHY;  TeopHjcka HacTaBa 68 uacosa.
® 00jacHu MojaM pe3oHaHILje U YOUH HeHy )
NpUMEHY y CBAKOZIHEBHOM KHBOTY. Mecro peannsaunje nacrase
Teopujcka HaCTaBa ce peaiusyjy y yUHOHHIN.
* VYcBajarbe OCHOBHHX ® 006jacHu WITA Cy TANACH U KAKO HAcTajy; ® MexaHuuKu TajnacH, KapakTepHCTHKE, .
3HaIA O TATACHMA ® 0GjacHH HACTAHAK NeKTPOMArHETHIX BpCTE, HACTAHAK; ""E"""V';le e MUY Haciase
Tasaca  pasiuKyje pasiuunTe Bpcre e EneKTpoMarHeTHH TanacH, © SOPUTIICHe CAPYIRE JUTepaType, NeNa,
€JIeKTPOMArHETHUX TaJlaca; KapaKTePUCTHKE, BPCTE, HACTAHAK; donmja za rparl?ocmﬁn. JIEMOHCTPAIHOHHX
® 0GjacHH MPUMEHY eeKTPOMArHETHHX e Papap u merosa mpume: CpeMTgBa’ pan y kaGuery 3a gusuky,
i kopuuihiere elyKaTHBHUX MpOrpama Ha
Tanaca y CBakoAEBHOM JKMBOTY (Ha e [lpuxuwn cynepnosuusje Tanaca, aE Hapy: ] porp
- npumepy panapa); NOKpeTHH M cTojehin Tanacu; 5’ YHADY;
H s Z .
g ® oGjacHu MPUHUUT CyNepro3uLje Tanaca; e AKycTHKa, H3BOPH 3BYKa; ASHOR SOHKDSTHO HSIArAISS TPa MR R CE,
= e . , OCBPTOM Ha KOHKPETHE MpuMepe 13
£ ® pasiuKyje MoKpeTHe o1 cTojehux Tanaca; e KapakTepucruke 3ByKka;
= : CBAKOJIHEBHOT XKHBOTA 1 NIPAKCe;
® youHu WTa Cy H3BOPH 3BYKA, KaKBa je e Jlonnepos edekar y akycTHLm; .
asika wsvehy 3pyKa, Tona n wyMa; o Hmvepdepesimia tanic: * PasBujarbe H CTBAPate TAKMHYAPCKOT IyXa
& i y ’ PlpepenLm) 2 KOJI y4eHHKa, KPHTHYKOT MPHCTYNA y
® 0GjacHH OCHOBHE KapaKTEPHCTHKE 3ByKa ® Jludpakuuja Tanaca;

youu nojasy JloriepoBor edexra y
aKyCTHLM;

oGjachu nojase uHTepQepeHLje;
audpakumje ¥ NoNapu3alnje MexaHHIKHX
Taznaca.

[Monapusauuja Tanaca.

pelaBarby npobiema, HHAHBHAYATHOCT
M M CMHCA0 3a Capajiiby M 3ajeIHUKO
HaNaKewe peliera;

o Tlnanupame HHTEPAKTHBHHX METONA paja.
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Onruka

© VYcBajake OCHOBHHX
3Hamwa o
3aKOHHTOCTHMA
ONTUKE

pasimKyje npenamare o1 0A0Hjatba
CBETJIOCTH M J1a 06jacHi OCHOBHE
3aKOHHTOCTH MpesiamMama U oaGHjama
CBETIIOCTH;

o0jacHu OrJeano H COUUBO U OCHOBHE
3aKOHHTOCTH NpeJiaMama Kpo3 0Be
onTHyKe 06jeKTe;

objachy nojase uHTEpepeHumje,

IMpenamare CBETIOCTH;
Onbujame CBETIOCTH;
Ornenana;

CoumuBa;

Huteppepenunja cBeTIOCTH;
Jludpakumja ceTOCTH;
TMonapusauuja cBeTIOCTH;
Jlucnep3uja CBETIOCTH;

Ouemwnpame

Bpe/iHOBae 0CTBAPEHOCTH UCX0J1A BPIIMTH
Kpo3:

* npaliere 0CTBAPEHOCTH MCXO0a;

® TECTOBE 3Haba;

® TECTOBE NPAKTHYHHX BELITHHA,

OxBHpHH 6pOj YaCOBA MO Temama

3pavema;
NpUMEHH CTUMYJIHCAHE eMHCH]e.

Ionena nacepa;
Xomnorpadnuja.

rojlapu3alyje u Ancrep3uje CBeTIOCTH. Jloriepos edexar y onTri. ® Ocuunauwje.. ©6)
B e Tanacu. .(14)
a i E o VcBajame OCHOBHUX ® objacHi nojam KBaHTa i nojam (potoHa; e Tlojam Kganrta. ®oToH; ¢ Onruxa -(12)
S 5 . i
E 2 3Haba KBAHTHHX ® oGjachu kana Hactaje potoedekar; e Maca u ummyic (oToHa; * KBauTHa CBOjCTBA €NIEKTPOMArHETHOT
T2 cgojcrasa EM e ofjacHu y3pok Hactamka (oToedexra; o doToenekTpHUHH eeKar; SpRMCEA I MIKONECTHI -(12)
2EgZ 2 o4 ¢ C (12
S5¢ 3patera n o objacku KomntoHoB edekar; ® AjHWITajHOB 3aKOH (POTOENEKTPHIHOT TDYKTYPAATOMA . v.cs 2 7)
g gz MHKpoHeCcTHLA ® objacHy TanacHa CBOJCTBA YeCTHLA. edekra;  Crpykrypa atomeKor jesrpa.. -(12)
£ o KomnToHOB edekar;
3 L] .
§ 2 5 e Jle BposseBa penauuja;
@ g * Jludpakumja eneKTpoHa, eAeKTPOHCKH
2 MHUKPOCKOIL.
* VYcBajarmbe OCHOBHHX ® 00jacHu cacTaB U CTPYKTYPY aTOMCKOT * Panepdopaos ornea, CTpykTypa atoma;
3Hamba 0 CTPYKTYpH jesrpa; e CraunoHapHa CTama M HHBOM €HEpruje
aroma . uﬁjacum CTalMoHapHa cTatba U HUBOE aroma, BOPOBH nocTynaru;
g eHeprije aroma; e Kganthu npenasu, nobyhusame u
5 e oGjacun Bopoge nocrysnare; 3payebe aToma;
= s A
& ® oGjacHu Kaza HacTajy KBAHTHU Npeniasi; PeHIreHcko 3pauerse;
= ® 0GjacHu KaKko U rie HacTaje PeHAreHCKO o CroHTaHa M CTHMYJIHCAHA eMHCHja
E 3pauerse; 3payera;
E ® pa3jiKyje BPCTe PeHAreHCKOr 3pauekha; o [lpumeHa CrIOHTaHe M CTHMYyJHCaHe
€] ® pa3iuKyje CIOHTAHO Ol CTHMYJIHCAHOT emucHje, nacepm;
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* VYcBajabe OCHOBHHX
3Haa 0 CTPYKTYpH
aTOMCKOT je3rpa

CTpyKTYypa aTOMCKOr jesrpa

00jacHu CTPYKTYpY aTOMCKOT je3rpa;
oGjacHu HacTanak aeekra mace 1
CTPYKTYpY aTOMCKOT je3rpa;

00jacHy paMoaKTHBHE pacriazie je3rpa;
o0jacHy HaCTaHAaK HyKJIEapHUX PeaKiiuja,
ducuje u pysuje;

oBjacHi 1 NPUMEHH JIeTeKTOpe
PaMOaKTHBHOT 3paueka;

3aLITUTH 01 PAIMOAKTHBHOT 3payerba.

CTpyKTypa aTOMCKOT je3rpa;

Jledext mace M CTaGMIHOCT aTOMCKOr
Jjesrpa;

PanmoakTiBHM pacmanm jesrpa:
Hykneapue peakumje, ducja n dysuja
jesrpa;

JleTeKTOpH pajHOAKTHBHOT 3pavera
lajrep-Musiepoe 6pojau 1 joHH3ALMOHA
KOMopa;

JIo3MMETpH M 3alTHTA O 3pauera;
Enementapue uectuue, nojam
Kaacupukanmja.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA
e Maremaruka, OCHOBE €/IEKTPOTEXHHKE, CTPYYHH MPEAMETH
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Monena onesbema y rpyne

roauuiby GoHz yacopa

g npeaveT / Moyt Gpof ytenmial y rpymi -
g BexOe NpaKTHYHA HACTABa HacTasa y 610Ky A0
OCHOBE €/1IeKTPOTEXHHKE 37 15
1 Pauynapcka rpaduka u MyiTHMeHja 74 15
TlpakTHuHa HacTaBa 148 15
OCHOBE €J1eKTPOTEXHUKE 34 15
AnMKaTUBHH NPOrpamMu 68 15
I | Enexrponnka 34 15
Teopuja TeleKOMyHHKaLMja 34 15
IlpakTHuHa HacTaBa 136 90 15
TeneKkoMyHHKalUMOHH BOJIOBH 18 10
EnekTpoHuka 34 10
TexHUKa AMrUTANHOT NIPeHOCa 34 10
Komyraumona TexHuka 34 10
1T | Mpucrynxe mpexe u ypehaju 34 12 10
TenexoMyHHKaUMOHa MEpeba 68 10
CHrHATHO TEJIEKOMYHUKALHOHU CHCTEMU 102 60 10
OcHoBe nporpamMupara 68 10
Be0 nm3ajn 68 10
Tpuctynne mpesxe u ypehaju 12 10
CHrHaJIHO TeJIEKOMYHUKALUMOHH CHCTEMH 93 30 10
Cucremu npeHoca 31 18 10
BexnuHe KoMyHHKauuje 31 18 10
v Pauynapcke Mpexe 62 12 10
TexHuuKa 10KyMEHTaIHja 62 10
Tpeny3eTHHIITBO 62 15
OcHoBe nporpamMupara 62 10
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OCHOBE EJIEKTPOTEXHHUKE

1. OCTBAPUBAILE OBPA30OBHO-BACIIMTHOT PAJIA — OBJIMLIMA U TPAJAILE

HACTABA
PA3PE]] - YKVIIHO
Teopujcka HacTaBa BexGe IpakTHuHa HacTaBa Hacrasa y Gioky
1 111 37 0 0 148
1l 102 0 0 0 102

2. UWJbEBU MPEAMETA

CrHL@ibe OCHOBHHX 3Haka W3 00J1aCTH eIeKTPOCTATHKE;
CrHL@be OCHOBHHX 3HaHa W3 00JaCTH jeAHOCMEPHHX CTpyja;
CTHUambe OCHOBHHUX 3Haba U3 001acTH €JIEKTPOMarHeTu3ma;
Ocrioco6sbaBate YUeHHKA 3a MEPeHa U3 00/1aCTH eIeKTPOTEXHHUKeE;
OcrocobbaBatbe yueHNKa 3a MPAKTHUHY MPOBEPY 10jaBa 1 3aKOHA W3 00/IACTH eIEKTPOTEXHHUKE;
Cruuame OCHOBHHX 3Haka 0 aHalu3K, 00pajiu, Npe/ICTaBbatby W MHTEPNPETALIM]H Pe3yITaTa Mepera;
CrTHuame OCHOBHUX 3Hakha M3 00/1aCTH HAM3MEHHYHUX CTPYja, eleMeHaTa y Kolly Hau3MEeHHUHE CTPYje U Bese eleMeHara;
CrHname OCHOBHHX 3Haba U3 06J1aCTH CIOKEHHX Koa;
CTHlake OCHOBHUX 3Hatha U3 001aCTH CIIPErHYTUX M OCLIMJIATOPHHUX KOJa;
CrHuambe OCHOBHHX 3Harba 3 001acTi TpohasHNX cHcTeMa.





image154.png
3. UIWJBEBU, UCXO/JU, OBABE3HU U MPENMOPYYEHU CA/IP’KAJU U HAUUH OCTBAPUBAIbA NMPEJAMETA

MpBu paspen

ucxoau OBABE3HHU U MPEMOPYYEHHU
TEMA LHWbEBH Tlo saspensy onte y“emilm o yomay CAJIP)KAJH 110 TEMAMA HAYUH OCTBAPUBAIbA MPOTPAMA
o CTuuame OCHOBHUX « HaBeJe, npepauyHa u ynotpebn mepHe TEOPHJA: Ha noueTky yueHuKe yno3HaTH ca UM/bEBUMA 1
3Hawa o nojaBama y jennuuue; « Tlojam MepHux jenunuia. Melhynaponun HCXOMMA HacTaBe / yuera, MIaHoM paja u
CJICKTPOTEXHH LM, . ,ﬂeq)MHHLLlC OCHOBHA W €JIEKTPUYHA CHCTEM MEPHHXJCHMHI{IU&; HaYMHHMA OLCHUBaKbA.
CBOjCTBA MaTepHje, Kao U nojam o CrpykTypa MaTepuje (MPOBOAHMLIH,
o CrHuame OCHOBHUX CJIeKTPHLINTETA; Oy TPOBOIHULIN U M3071aTOPH); Peanmsaunja nacrase
3Hatba 0 NojMy « 00jacHH NojMOBE: KOIMYHHY « Haenektpucano Teso (nojam 1 Kolu4uHa
HaesIeKTprcama u €JIEKTPULIMTETA, HACIEKTPHCAHO TENIO; HaeJIeKTpHcama); Teopujcka Hactasa (111 yacosa)
eNIeKTPHYHIM « oGjacHu KyJIOHOB 3aKOH 1 U3pauyHa ciiy » KynoHos 3akoH; naGopatopujcke BexGe (37 yacosa)
CBOJCTBMMA MaTepHje, usmel)y j1Ba HaeneKTpuCaHa Tea; « Enextpuuno nosbe (rpaduuko
0 ENIEKTPUUYHOM NOJbY, | » 00jacHy u rpaduukn NpuKakKe BEKTOp Mpe/ICTaB/bakhe eeKTPHUHOT NoJba, jaunHa | Bpoj yacosa no Temama
OCHOBHUM N0sba Y HEKOj TauKH 10/ba; 10Jba YCAMIBEHOT TaYKACTOr (Teopuja + Bexbe)
~ KapakTepucTHKaMa i | e 0GjacHH 10jaM MOTEHLMjaa i HaloHa, HaeJIeKTPHCaba, XOMOTEHO EIEKTPHIHO
] nojasama y M3padyHa NoTeHUMjan y eleKTPUIHOM T0Jb€, BEKTOP €JIEKTPUUHOT 1107ba); « Enextpoctatuka .. .(25+10)
] €NIEKTPHYHOM MOJbY; nosby W HaroH u3Mely JBe Tauke; o Cusie y eNeKTPHIHOM MOJbY; « JenHocmepHe cTpyje (56 +20)
g » objachu nonapusaumjy 1 npo6oj o EnexkTpuuHM noTeHUMjan 1 eeKTpUtHI « Enexrpomarnetusam .(30+7)
2 o CrHuabe OCHOBHUX JMENIeKTPHUKa; HAroH;
E 3Hakba 0 HaroHy H * 00jacHM Mojam KanauuTHBHOCTH; « Pajcunay e1ekTpUYHOM NOJbY: MecTo peanusaumje nacrase
E noTeHuMjany; s M3pauyHa KanauMTUBHOCT Mjl04acTor « [Tlonapusaumja anenekTpuka; Vunonuua u naGoparopmja

KOH/IEH3aTOPa;

M3pauyHa eKBUBAIEHTHY KanaluuTHBHOCT
PpeliHe, mapajiesiHe U MeLOBUTE Bese
KOH/IeH3aTOpa;

M3pauyHa nojeMHauHe HanoHe i
ontepehera KO peiHe 1 MELIOBHTE Be3e
KOH/IeH3aTOopa.

KanauuTtusHOCT ycaMsbeHOT POBO/IHUKA.

Monena onemersa Ha rpyne
Oneberbe ce enu Ha rpyne NpHIMKoM

peanuzauuje BeXOH, y rpynu je 10 15 yuenuka

Ouemwuame
Bpem{osau»e OCTBAPEHOCTH UCXO0JIA BPILIUTH

Kpo3:
» npaheme 0CTBAPEHOCTH HCX0/a;

« TECTOBE 3HaKA, IMCMEHE 3a/1aTKe;
* YCMEHO H3/larame;

© TECTOBE MPAKTHUHHX BEUITHHA.
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UCX0aU OBABE3HU U NNPENMOPYYEHU
TEMA SEREY ombpii oie o by oy CAIIPKAJU [0 TEMAMA H I OCTRA PRI A ROLEAM S

o CrHuame OCHOBHUX KanauutisHocT Konensaropa (nojam Mpenopyxke 3a peannsaunjy Hacras
3Hawa 0 KOHJIEH3aTOPa, KanaunTHBHOCT M104acTor
KanauuTHBHOCTH KOHJIeH3aTOpa, onTepehiBarbe Tokom peanu3atije CBake TeMe YBEK ce
KOH/IeH3aTOpa, KOHJIEH3aTOpa, NIPo00] AMENCKTPHKA, BPCTE | MPHIPIKABATH HCTOT MPHHLMAIA: TEOPETCKH
onrepehuBarwy 1 KOHJIEH3aTOpa); 00jacHHTH T0jaBy M 3aKOHHTOCT, NOTBPIUTH je
pacTepehuBay Besupatbe koHeH3aTopa (peaHo, pauyHcky (Tamo rze je To moryhe) a onna
KOH/IeH3aTopa; NapasieHo i MEIOBHTO BE3HBAk:E M3BPUINTH IEMOHCTPALH]Y WIH MEPEHa y

KOHJIEH3aTOpa). nabopaTopuji.

« OcnocobbaBarbe TokoM Tpajakba TeMa pPeai30BaTH HajMatbe TPH
YHeHNKa 32 TecTa 3Hawa 1 JIBa NMCMeHa 3a/1aTka, jena y
H3padyHaBame NPBOM M jeNIaH y IPYroM MOy ronITy.
€KBHBAICHTHHX

g KanauuMTHBHOCTH, TMpenmeTHH HAaCTABHUK MOXKe U3MEHUTH 10 10%,
g HanoHa u ontepehera a y3 carsachoct CtpyuHor Beha 10 20%

8 Y PasIuaMTHM Besa TpenopyeHor canpiiaja.

é Ma KOHIeH3aTopa;

g Ipenopvke 3a peaanzaunjy Teme

o

EnekrtpocraTika

Ha noueTky HacTaBe 1aTH Kpatak yBOI Yy
MCTOpHjaT pa3Boja enekTpoTextuke. CTpyKTypy
Marepuje 00paaHTH Kao HaCTaBaK Ha MPETXOHO
3Hakbe U3 GU3MKe 1 XeMije.

PejiHO, Napane;iHo 1 MELIOBHTO BE3HBAHE
KOHJIEH3aTOpa 00jaCHUTH Ha HEKOJIMKO NpUMepa
a 0/IMax HaKOH TOTa ypajuTh BexkOe y
naboparopuju.

[Npuukom oGpazie OBE TeMe ypaaHTH BETHKH
6poj 3anaraka
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ucxoam OBABE3HU U MPENMOPYYEHU
LEM QICREEM Sy e o sy Sy o CAIPHKAJM 110 TEMAMA O TR A EH A EOLRAM
OcnocobbaBatbe M3pavyHaBa peJaTHBHY U arcojyTHy BEXBE: INpenopyxe 3a peannzaunjy sexou:
yUeHHKa 32 rpeliKy Mepea; 1. Yro3Hasatbe ca 1abopaTopHjcKom
NpaKTHYHY NPOBEpY obpabyje 1 Tymaun pesystate Mepera; ONPEMOM H HHCTPYMEHTHMA;  Jenna Bexba ce panu J1Ba CriojeHa WKO/CKa
nojasa i 3aKoHa 13 ZIEMOHCTPHPA TOHALIAHE HACTEKTPHCAHNX uaca H 3a T0 Bpeme Tpeba 1ia ce ypase csa
obnacti Tena; 2. Knacudukauuja MepHux rperiaka, TauHocT Mepera i 00pajie pesyaTaTH.
€JIEKTPOCTATHKE; ZIEMOHCTPHPA TIYHbEHbe H MPAKHEHe Mepera i 00pajia pesysiTaTa Mepera; « ¥V naoparopuju TpeGa 1a Gye I0BOBHO
OcriocobbaBatbe KOH/IEH3aTOpa; PAIHHX MECTa /1a 3a jeIHUM PaZHUM CTONIOM
yUeHNKa 32 M3payyHa 1 H3MEPH EKBHBAICHTHY 3. HaenexTpucaHo Tesio; Gyzy 2Ba 110 TPH yueHHKa.
kopuuhere KanaunTHBHOCT BE3a KOHIEH3aTOpa. « U3sBohere BeKGH ycarzacHTH ca TEOPHjCKOM
OCHOBHHX MEPHHX NPHUMEHH Mepe 3alTHTE Ha pally. 4. Mepetbe KanaunTHBHOCTH, Ty HeHbe i HACTABOM TaKO J1a oaroBapajyhe Bexde crene
MHCTPyMEHaTa. NPaKIbEHE KOHIEH3aTOpa; 0ZIMaX HaKOH 0GpajIe TeOPHjCKOT rpaIHBa.
« Vkonuko je Moryhe, naGoparopujcka Meperba
5. BesnBame KOHIeH3aTOpa. TNOTBPAMTH PAuyHCKHM [yTeM, WiIH ypaiuTH
s onroaapfijyhy CHMyJalKjy Ha pauyHapy.
H « ¥ cayuajy HezocTaTka rotpeGHe onpeme 3a
8 Heke BexkOe, ypaauTu oaropapajyhy
§. cHMynauujy.
£ « V3BewrTaje yueHnKa 0 peain3oBaHiM
E BexGAMa NperyieaTH NPUINKOM NMpoBepe

NPAKTHYHIX BELITHHA,

+ HakoH cBakor Lukiyca BexOH, Kpo3
MHMBUYATHH Pajl Y4EHHKA, OLCHUTH HUBO
CaBJIaZIaHOCTH CTEYCHUX NMPAKTHYHUX
BeLITHHA.

+ MucucTupaTy Ha no3HaBaby 1 NMPUMEHN Mepa
3auTuTe y jadoparopuju

INpenopyke 3a peaanzauujy Bexon v remu
EnextpocraTnka

Tpe nouetka pana y 1abopaTopuju ynozHaTi
YUEHHKE Ca OMPEMOM H HHCTPYMEHTHMA 1
nedunucati MepHe rpeke. Jlera/bHo 0GpaanTh
Temy ,,OGpana pesynrara Mepera”
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ucxoau OBABE3HU U NPENTOPYYEHU
I LB Hosanpmiengaeis yuenuilhe TR CAJIPKAJM 110 TEMAMA LRI AN RO HLES
CTHLAKbe OCHOBHHX neduHuIIe jenHocMepHy cTpyjy 1 nojmose | TEOPUJA Ipenopyke 3a peaausauujy HACTABE 32 TEMY
3Hama 0 eNeMeHTHMa Kao WITO Cy MO3NTHBHA H HEraTHBHA CTpyja, | « [lojam jenHOCMEpHE eneKTpHiHe CTpyje Jennocvmepue crpyje
€JIEKTPUUHOT KOJia 1 (DUBHYKK U TEXHHYKH CMep CTpyje; (nejcTBa enekTpuUHe CTpYje, jaunHa 1
HHXOBO] YJIO3H; M3pauyHa jaunHy CTpYj TYCTHHA eNIEKTPHUHE CTpYje); Ha nouetky oBe Teme 00jacHUTH GH3HUKY
00jacHy 1 H3pauyHa ryCTHHY CTpyje; + [lojam eeKTPHIHOT KOIA U HeroBr CYWITHHY CTpYje, pPU3MUKH 1 TEXHHYKH CMep,
OcniocobbaBatbe JAedUHALIE eEKTPHUHO KOJIO H YCIIOB Ja Y €JIEMEHTH (EIeKTPHUHH TeHepaTop, MO3UTHBHY W HEraTHUBHY CTPYjy.
yueHHKa 3a KoIy Teue cTpyja; €/IeKTPOMOTOPHA CHJIA FeHEpaTopa, JlaTi npakTHYHE BPEAHOCTH 3a TYCTHHY CTpYje
H3pauyHaBame 00jacHu eleMeHTe eNeKTPHUYHOT KoJia; NPUjEMHHK, IPEKNIaY, MPOBOIHMILH); Koje ce cycpehy Ko eleKTpHYHIX HHCTaNaLHja,
KapaKTepHCTHUHUX 06jacHH eNeKTPOMOTOPHY CHITY «  OrnopHuwLH (€IEKTPHIHA OTIOPHOCT, ‘TpascopmaTopa i ci.
BEHUNHA Y reHepaTopa; OTNOPHOCT NPOBOIHHKA, 3aBHCHOCT Tpunukom oGpajie OBe TeMe YPaauTH BeTHKH
eJeKTPUUHIM ©objacHy 1 U3pauyHa eNEKTPHIHY OTNOPHOCTH OJI TEMenepaType, 6poj 3anaraka. Koz peuraarba CIOKEHHX KOa
KOJTHMA; OTIOPHOCT; €/IeKTPHYHA NPOBOHOCT); YBEXKOATH MHCAbe MOTPEGHNX jeIHAUHHA 32
HaBeJle BPCTe OTMOPHUKA; + OmOB 3aKoH (peepeHTHH cMep cTpyje 1 (opmuparse cucTeMa jeIHaunHa, a pelaBaTi
CrTuuame 3Hamba 0 06jacHH eneKTpHIHy NPOBOAHOCT; HaroHa); €aMo cHCTeMe jelHauHHa Ca TPH Hero3HaTe
& OCHOBHHM 3aKOHHMA nepunuie, oGjacHu 1 npumebyje OMoB * Mepebe cTpyje U HanoHa; BEJINYHHE.
E €NEeKTPUYHOT KONa 3aKOH; « Tlpeu Kupxodos 3akoH; OBjacHHTH NpeTBapame HaNOHCKOT reHepaTopa y
5 (Omos, I u Il OrHLIE Meperbe CTPYje, HaroHa, 0Tnopa, + Llynos 3akon; CTPYjHH M OOPHYTO Na 3aTHM MOKA3aTH KaKo ce
] Kupxodos, [lynos CcHare 1 paja; o ENeKTpuuHM paj v eeKTpUYHa CHara; peiasajy cliokeHa Kojia Ha Taj HaumH.
:"7 3aKOH); neduumine, o6jackn u npumenn [peu Mepeme efleKTpHIHe CHare;
H Kupxodos 3akon; « Pewasare npocTor Koa ca peaHuM
g OcnocobbaBare nedunuwe n npumenn Llynos 3akou; reHepaTopoM;
E‘ YUEHHUKA 3a pelliaBabe u3padyHa cHary u paa nomohy Llynosor « CHara reseparopa, CHara npujeMHuKa,

MPOCTHX U CIOKEHUX
€NEKTPUYHUX KOJla;

3aKoHa;

peiuaBa npocTa KoJia ca pearHim
TeHepaTopoM;

M3padyHa cHary reHepaTopa i cHary
npUjeMHHKa;

objacHu pexkuMe paja reHepaTopa;
peluaBa pasnuuHTe Be3e PearHiX
rexepatopa;

neduHULLIE CTPYjHU FeHepaTop;

objacHi npeTBapake CTPYjHOr reHepaTopa
Y HamoHCKH 1 OGPHYTO;

M3pauyHa eKBHBANEHTHY OTIOPHOCT
PasTMYNTHX BE3a OTMOPHMKA;

peasa npocta kona omohy yonuTeHor
OMmoBor 3aK0Ha;

KOeHLMjEHT KOPUCHOT JiejcTBa
reHeparopa;

« Pexumu pana renepatopa (pesxum npasHor
X071, KPaTKOT CM0ja M PeXKHM MaKCHMaHe
KOPHCHE CHare);

« Hanoncku resepatop (pesa u napasiesisa
BE3a reHepaTopa, eKBUBANCHTHH
reHepaTop);

« CrpyjHu reHepatop (uaeanaH u peanaH
CTPYjHH reHepaTop);

« [lpeTBaparbe CTPYjHOT reHepaTopa y
HamoHCKH 1 00PHYTO;

« Besusare 0TNOPHUKA (PEIHO, MAPATETHO |
MEIIOBUTO BE3HBAKbE OTMOPHHKA);
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Hucxoau OBABE3HM U MPENMOPYYEHU
TEMA LD oAy it Ssnt o ooy Sy CAJIPAJH 10 TEMAMA A OC A RM At S TEOTRAM S
nepunuie, odjacku 1 npumenn pyru + VYonwrens OMOB 3aK0H (peluaBarmwe kojia
Kupxoos 3akoH; nomohy yonurrenor OMOBOr 3aK0Ha);
ozpenn Hanox u3mely nBe Tauke y kony 1 | o JIpyru Kupxodos 3akoH (rojam cioxkeHor
MOTeHLMjase Y KoJTy; €eKTPHYHOT KoJia, nepuunimja JIpyror
HAMHILIE CHCTEM jeHAYMHA 32 PellaBatbe Kupxodosor 3akoHa, onpehupare Hanoxa
CJI0XKEHOT KoNa; nm3mel)y 1Be Tauke y Koiy, onpehusarbe
peliiaBa CIOKEHO KOJIO Ca 1Be KOHTYpe noTeHLMjana y Koy);
mpeKTHOM npumerom Ipsor u JIpyror « PeaBarbe Cl10KeHNX KOJIa (IMPEKTHOM
Kupxodosor 3akoHa; npumenom I1psor u [ipyror Kupxodosor
pelliaBa C/I0XKeHa KOJia MpeTBapamem 3aKOHa, Kao H MPETBAPAbEeM HAMOHCKOT
CTPYjHOT FeHepaTopa y HAMOHCKH H reHepaTopa y CTpyjHH i 0OPHYTO).
00pHyTO.
2
z
5 « OcnocobbaBarbe ynoTpe6baBa MepHe aHaJIOTHe 1 BEXKB| Mpenopyke 3a peanusauujy Bek6H y Temu
) yUeHNKa 32 JIMrHTATHE MHCTPYMEHTE (amnepmeTap, 1. Yrio3aHaBarbe ca MEPHOM OMPEMOM H Jeanocmepue crpyie
s NPaKTHIHO BOITMETAp, OMMETap); uHCTpymMenTuma. Koprmhere ananorsor u
§ npoBepaBambe rojasa TIOK@KE 1¢jCTBa ECKTPHUHE CTPYje; JIMTHTAlTHOM MEPHOT HHCTPYMEHTa; Tpe noueTka Mepera, yosHaTH yueHHke ca
£ ¥ 3aKOHa 13 M3MEpH HaloH, CTPYjy W eJIeKTPHIHI MHCTPyMEHTHMA 1 IPHGOpoM Koju he Gurn
E jenHocMepHuX cTpyja; OTIOp y KOJIy: 2. Mepetbe HanoHa, CTpyje U eIeKTpHIHOT kopuinheH (aMmepmMeTpoM, BOITMETPOM,

Ocnocobmasatbe
YUEHNKA 33 Meperbe
€JIeKTPHUHHX
BEJIHYHHA.

M3MEpH CHary y Koiy;

npoBepr OMOB 3aKOH;

nposepu I1psu 1 JIpyru Kupxodos 3akou;
M3MEpH eNeKTPOMOTOPHY CHITY, HATOH Ha
oTnTepeheHOM reHepaTopy 1 yHyTpalilthy
OTIOPHOCT reHepaTopa;

M3payyHa W H3MEPH eKBHBATCHTHY
OTINOPHOCT Pa3IHUNTHX BE3a OTNOPHUKA;
peliiaBa npocTo KOJIo ca BHIIe reHepaTopan
TIPOBEPH Pellierha MEPermem;

pellaBa CII0KeHO KOJIO M NIPOBEPH pellieha
Mepemem;

NpUMEHH Mepe 3aliTHTe Ha pajy.

oTnopa;
3. Mepete cHare;

4. OMOB 3aK0H;

[psu n Jipyru Kupxodos 3akoH;
6. Bese otnopruka;
7. HamnoHcKu 1 CTPYjHH pa3feNHuK;

8. 3aBHCHOCT OTINOPHOCTH Ol TeMMepaType.

©OMMETPOM, NOTEHIHOMETPOM, PEOCTATOM,
HSBOPHMA HaMajama...) 1 00jaCHUTH UM Kako ce
0UHNTaBajy aHAIOTHH & KaKO JIMTHTATHI
HHCTPYMEHTH.
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ucxoau OBABE3HU U MPEMNOPYYEHU
TEMA UM/BEBH . CAJIPJKAJ 110 TEMAMA RSNV LT A O T
o CTHL@Hbe OCHOBHUX o0jacHu 1ojam marueta, MarseTHor nojba; | TEOPHJA: Ipenopyke 3a peannzaunjy Hacrase
3HAbA O MArHETHHM rpadHuKH NPEJICTABH MArHETHO MOJbe; « Tlojam MarHeTHOT Mosba (MojaM i BpCTe Enektpomarnernsam
CBOjCTBMMA MatepHje, ofjacHu MarHeTHa CBOjCTBa MaTepHje; MarHera);
MArHETHOM TOJbY, HapeJie MoJIeNly MarHeTHHX 1 « Tpacuuko npencTaBbabe MarHETHOT Tlojav MarHeTHOr Mosba 06panTH ocnatbajyhu
€JIEKTPOMArHETH3MY 1 (epomarneHTnx Matepujana; nosba; Ce Ha MPETXO/IHO 3Hae W3 0CHOBHE WKone. [To
HEroBOj MPaKTHIHO] ofjacHu ¥ U3padyHa MarHeTHy MHAYKUHjy | « MarseTHa cBojcTBa Matepuje (MarHeTHa MOryhHOCTH NoKasaTH beroB 06k nomohy
TPUMERN; CTpyje Y MpaBoM NPOBOIHMKY H OIpea NepMeabuIHOCT, BPCTE MarHeTHUX TBO3/ICHE MTHUIbEBHHE.
HeH cMep; marepujana); TIpuHUMN pajia eeKTPOMOTOpa U reHepaTopa
objacHu MarHeTHy MHAYKIM]y Y HABOjKY M | » MarHeTHa HHIyKuuja; jenHocMepHe cTpyje 0bpannTH Ha peaHuM
HaMOTajy M OJIPE/IN HeH CMep; « bBuo - CaBapoB 3aKkoH (BEKTOp MarHeTHe npumMepuma.
objacku Maruehere epoMarHeTHiX MHIyKLHj€ ¥ BEKTOP MarHeTHOT M0ba); MelycoGHy MHIyKLHjy H BPTIIOKHE CTpYje
MaTtepujana i MarHeTHH XHCTEPE3HC; « AMMepOB 3aKOH (MAarHeTHO Mojbe 0BpajuTH MPBEHCTBEHO OMHCHO.
objacHu MarHeTHo Koo i Kan- NPaBOJMHH]CKOT POBOMKA, MArHETHO
XOMNKHHCOHOB 3aKOH ¥ H3PauyHa BEIHUHHE TI07b¢ HABOjKA M HAMOTAja);
= BE3aHE 32 MAarHETHO KOJO; o Marneheme pepomarHeTHUX MaTepHjaa;
3 objacHu 1 3padyHa eJeKTPOMArHeTHy 1 « MarHeTHH XHCTEpE3HC;
E €NEKTPOANHAMUYKY CHITY H OPE/N BUXOB | o (IyKC BEKTOPA MarHeTHe HHIyKLIje:
£ cmep; « MarnetHo kono. Kan-XonkHHCOHOB 3aKOH;
g objacuu MapajiejeB 3aKOH H HEroBy « EnexTtpomartera cuia (mojam
8 NpUMEHY KOJI PaBOJIMHH]CKOT €e/IeKTpOMarHeTHe cuie, onpehusarbe
g NPOBO/IHIKA, HABOjKA H HAMOTAja y BEKTOPA e/IeKTPOMArHeTHe CHIle);
E MarHeTHOM T0Jby; « EnekTpoaunamiika cuna ( y3ajaMmHo

OJIpesI CMep HHILyKOBaHe eNeKTPOMOTOPHE
cue;

o0jacHu NPUHLKMN pajia reHepaTopa
JjenHocmepwe crpyje;

o0jacHu NPUHLKI Pajia eIeKTPOMOTOpa
JjenHocmephe crpyje;

oBjacHu CAMOMHITYKLM]Y W U3pauyHa
MHILyKTHBHOCT HaMOTaja;

o0jacHu y3ajaMHy HHIYKLH]Y;

objacHu npUHLKMN paja TpaHchopmaTopa;
o0jacHH nojaBy BPTIOKHUX CTPYja.

JIeNIOBAkhE 1BA POBOIHHKA Ca CTPYjOM,
onpeljuBare BEKTOPa e/eKTPOMMHAMIIKE
cune);

« HaBojak u HAMOTa] y MarHeTHOM NOJbY;

« Enektpomarsersa unaykuuja (Papanejen
3aKOH, JIEHLIOBO NpaBHJI0);

« HMujyKoBaHa eNeKTPOMOTOpHA CHIa y
HaMOTajy 1 NPaBoOJIMHUJCKOM MPOBOIHHKY,
CMep HHIYKOBaHe emc);

« EnekTpomoTop jeasocmepHe cTpyje 1
TeHEpaTop jeIHOCMEpHE CTpyje;

o MHIyKTHBHOCT KO/ (MHIYKTHBHOCT
Kaslema, 3aBHCHOCT HHILyKTHBHOCTH OJ1
©6poja HaBojaka, IMMEH3H]a 1 je3rpa);

« EJIeKTPOMOTOpHA CHIIa CAMOMHIYKLHje;
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ncxoan OBABE3HU U NNPENOPYYEHH
L AR L0 sy TS Y M ey STy CAJIPAAJH IO TEMAMA I O AR A IROTEAMA
« MelhycoGHa unaykumja;
« Tpaucdopmatop;
« Bpmioxkse cTpyje.
=
3
5 OcriocobbaBarbe NOKaXe y3ajaMHO J1ejCTBO MarHera, BEXBE:
z YUEeHHKa 3a MarHera M Mekor roxha, kao u 1. MarHeTy u eJleKTpoMarHeTu;
g NpaKTHIHO eNleKTpoMareTa;
2 MpoBepaBakbe nojaa M3MEpPH HHAYKTHBHOCT KaJlema; 2. KanemoBu;
g ¥ 3aKOHa U3 obnactn M3BOJIM 3aKJbY4KE O POMEHH
E CIEKTPOMArHeTu3Ma. HHAYKTHBHOCTH Y 3aBUCHOCTH O/1 MPOMEHE 3 EﬂeKTpOMaI’HCTHa HHﬂyKqua.

6poja HaBoja, AMMEH3Mja K je3rpa;
TOKaKe MPUMEpe CaMOMHIYKLIHjE 1
objacHu npuMepe 13 pakce;
NPHUMEHH MEpE 3alITHTE Ha pajy.
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Jlpyru paspen

HUCXO0an OBABE3HU U MPENOPYYEHHU
TEMA HHWJbEBU D yqenughe G CAIPXKAJM 1O TEMAMA HAYUH OCTBAPUBAIbA ITPOIPAMA
Vno3HaBaibe yueHnka 0Gjacku NPOM3BO/ILY HAH3MEHHUHE Tlojam 1 3Hauaj HAH3MEHUIHE CTPYje. Ha nouerky yueHuke yrosHaTH ca UnsbeBHMA
€a HaYMHOM aoﬁnjaH,a CNICKTPOMOTOPHE CHIIE: H06Mja}be NpOCTONEPHOAHYHE M MCXOIMMa HacTase / Yu€tba, IjiaHom pana u
Han3MeHNYHe o0jacHu, MPUMEHH 1 H3padyHa napamerpe esleKTpoMOoTOpHe cuie. ['eHeparop HAUUHHMA OLIEH-HBakba.
€1eKTPOMOTOPHE HAM3MEHUUHIX BETHYMHA; HaN3MEHHYHE e/IEKTPOMOTOPHE CHITe;
cune; MpeACTaBH HAU3MEHUYHE BEIHYNHE l'IapaMeTle HaW3MEHUYHHUX BEJIMYHHA Peanma!u'a HacraBe
CTHL@be TEOPHjCKUX nomohy BpeMeHCKHX njarpama, (hasopa n (TpeHyTHa BPeIHOCT, aMITHTY 13, NepHoa,
3Hatba 0 OCHOBHNM KOMIUIeKCHHX OpojeBa; (a3za u nouetna asa, yuectaHocT, KpyxkHa | Teopujcka Hactasa (102 vaca)
BEIHYMHAMA y cabupa 1 01y31Ma HaH3MEHHYHEe YHECTaHOCT, CPe/Iiba BPEHOCT, edyeKTHBHA
obnact BeJTHUKHE. BPEJIHOCT); Bpoj yacosa no Temama
HaM3MEHUUHUX [pencrasibatbe HAN3MEHHYHUX BeMYMHA | o HansmenuuHe cTpyje -(14)
cTpyja; nomohy BpeMeHCKHX aujarpama; o EjileMeHTH y KONy Hau3MEeHHYHE
CTHUake TEOPHjCKNX TMpencrapsbare HAMIMEHUYHHUX BETHYHHA crpyje . .(18)
3Haba 0 nomohy dasopa; o Bese elleMeHara y Koily HaH3MeHH4He
2 npeicTaBbakby IMpencrasbame HAH3MEHHUHHX BETHUHHA cTpyje . .27)
F | soommens U S | § g
2 et Benufum Y > ¢ CrperHyTa i OCUMIATOPHA KOMA ........ (13)
= 3 * Tpodasuu cucremn . .(12)
£ HaU3MEHHYHUM
z’ BOTHTHHAMS, Mecto peasinaumje HacTaBe
3 Ocrniocod:basame Vanoruma
& YUeHUKa 3a
= H3pauyHaBare Ouemumane
NapaMEeTana Bpe/HoBaibe 0CTBApEHOCTH HCX0A BPLIMTH
HaW3MEHUYHUX Kpo3:
BeAITIHA, o npahietbe 0CTBAPEHOCTH HCXO/1A;
* TECTOBE 3HaA, MMCMEHE 3a/1aTKE;
* YCMEHO H3arambe.
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TEMA

LIHWJBEBH

ucxoau

o 3aspuieTky Teme yieritk he Girmi y craiby 1a:

OBABE3HHU U MPENOPYYEHU
CAJIPJKAJU 110 TEMAMA

HAYHH OCTBAPHUBAIbA TIPOTPAMA

Hausmennyne crpyje

Ipenopyke 3a peann3auujy Hacrase
TpenMeTH HACTABHHK MOKE H3MEHHTH JI0

10%, a y3 carnacoct Ctpyunor Beha 10
20% npenopyu4eHor canpiaja.

TokoMm Tpajarba TeMa pealn30BaTH HajMarbe
TP TECTa 3Hama M /1Ba NMCMEHa 3a/1aTka,
jenan y npBoM u jeaaH y Apyrom
NOMYrOANIITY.

Mpenopyke 3a peanusaunjy Teme

Hausmennune crpyie
Ha nouetky oGpajie HaM3MEHHUHHUX CTPYja

0BpanuTH OCHOBHE M0jMOBE U3
TPUTOHOMETpH]e YKONIMKO HuCY obpaljenn y
MaremaTHiu: Ae(HHUCATH TPUTOHOMETPHjCKe
(yHK1Mj€, TOK TPUrOHOMETPH]CKUX
(ynkumja, nojam paanjana. Taxohe, oGpaauTh
T10jaM, MOJIYO H apryMEHT KOMILIEKCHOT
6poja.

JlerassHo oGpanuTh napameTpe
HAU3MEHHYHUX BETHUHHA.

TMpusnkom oGpajie OBE TeMe ypaauTH BEIMKH
6poj 3anaraka.

TokoM Tpajara Teme pealin30BaTH HajMambe
Jjenau Tect 3Hamwa.
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Hasus npenmera: DOUUKA
TCoauuibu onn yacosa: 74
Paspen: npsu

Linbesn npeamera:

LeNA L LN~

3. HACTABHHU MPOI'PAM
A2: OBABE3HU CTPYYHHM MPEJAMETH

11.Pa3Bujare panHux HaBUKa H OArOBOPHOCTH.

PasBujaibe (pyHKUHOHATHE IHCMEHOCTH - IPHPOJIHO-HAYUHE H TEXHHUKE;
CTHuame 3Hama 0 OCHOBHMM (M3HUKHM 110jaBaMa 3HauajHHM 3a CTPYKY H PasyMeBare OCHOBHHX (M3HUKHX 3aKOHA;
Pa3Bujatbe IOrHUKOr H ANCTPAKTHOT MHLUIbEHbA U KPUTHUKOT CTaBa Y MHULIbEIbY}
PasBujare CBECTH 0 3HAYajy EKCNIEPUMEHTA NPH YIIO3HABAkbY, Pa3yMeBatby H NPOBEpaBatby (PU3NUKHX 3aKOHUTOCTHS
CTHuame CNocOOHOCTH 3a youaBakbse, (JOPMyJIHCarbe H PelliaBakbe jeIHOCTaBHHjHX Mpodiema;
CxBatame 3Hauaja U3NKe 32 TEXHHKY U NPUPOJIHE HayKe;

Pa3Bujarbe CIOCOGHOCTH 1 BEIITHHA 32 PUMEHY 3Hatba U3 (H3MKE y CTPyLH;

CTuuare 3Hama o NPUPOHAM PECYPCHMA, HHXOBO] OTPaHHYEHOCTH M OZIPKHBOM KopHiuhery;
Pa3Bujare NPaBHITHOT 0JIHOCA yUEHHUKA MPeMa 3alTHTH, 00HOBH 1 yHanpelhjerby JKNBOTHE CPe/InHe;
10 CTHLAKke OCHOBHUX Ca3Hakba O MPOLECHMa H NPOM3BOINMA Pa3HIHTHX TEXHOJIOTHj

MICXON
OBABE3HH U IPENIOPYUEHH HAYMH
WA N Lo m”“’““yc:x;);‘?“““ LB CAJIPXKAJH 110 TEMAMA OCTBAPHBAHbA IPOTPAMA
o Cxpatame pasyme 3Havaj usike kao ®u3ika — yHIaMeHTanHa npupoaHa | Ha NoueTky TeMe yueHike yNO3HATH Ca LbeBUMA

VYeony dpusuxy

3Hauaja Gusnke
Kao HayKe W heHe
TIOBE3aHOCTH Ca
ZIpYTHM HayKama u
TEXHHKOM
o Tlpowmpusake
3HaMa OPHIHIKIM

(dyHnamenTaiHe Hayke H HeHY Besy
ca NpHpPOAHHM ¥ TEXHUYKHM HayKama
HaBeJle OCHOBHE (hu3NUKe BeTHUNHE 1
IUXOBE MEpHE jeIMHuLe 1 0GjacHi
KaKo ce 00ujajy jennnuLe H3BeaeHux
(hlr(’}Vl‘{KMX BeJIMMHHA

paziikyje ckajapHe i BeKTOpcke

Hayka
DusHuKe BENHUMHE H HUXOBE
Jjenunnue

CkanapHe 1 BEKTOPCKE BEJIHUHHE

Knuematnka

BeJHYHHA BETHUHHE
* Pasymesare nedunuLIe ojMoBe pedepeHTHH Pediepenthu cuctem
OCHOBHHX cucTeM, MyTara, npehenn nyt, lMonena kpetamwa.

KHHEMaTHUKHMX
BEJIMYNHA H 3aKOHA

MaTepHjaiHa Tauka
pasyme H KOPHCTH NI0jMOBE Gp3mHe
yOp3ama
paziKyje paBHOMEPHO i PABHOMEPHO
yOP3aHO NPaBOMHMICKO KpeTame i
NpUMERYje 3aKOHe KpeTarba y
JjeIHOCTaBHHjUM NpUMEpHMa
u3Be/e 1abopaTopHjcKy BexOy,
NpaBUIIHO U Ge30e1HO pyKyje
HACTABHUM CPE/ICTBHMA, H3BPIIH
noTpeGHe MpopauyHe W H3padyHa
rpetIKe npH Meperby

Cpenba 1 TpeHyTHa Gp3uHa
PaBHOMEPHO NPaBOIMHMICKO KpeTame
Vo6p3atbe. PaBHOMEPHO NPOMEsBHBO
NPaBOIMHHICKO KPeTathe

Hemoncmpayuonu ozned:
TpoBepa KHHEMATHYKHX 3aKOHA
MPaBOIMHHCKOT KpeTara nomohy
KOJIHLIA, IMHAMOMETPA U TEroBa
JlaGopaTopujcka Bexba:
[poBepa 3aKoHa PaBHOMEPHOT 1
PaBHOMEPHO yGp3aHOT KpeTaa

M MCXO/IMMa HACTaBe, OHOCHO yerba, MIaHOM paia
¥ HAYMHUMA OLeHHBAbA

OGauun nacrase
[penmer ce peanusyje kpos cienehe oGinke

HacTaBe:
® TEOpHjcKa HACTaBa ca IEMOHCTPALMOHHM
oraeanma (70 yacosa)
o Jlaoparopujcke Bexoe (4 uaca)
MecTo peannsaunje Hacrase
Hacraga ce peanusyje y yanoHHUN WK Y KaOUHETY
3a (U3NKY

Ipenopyxke 3a peanu3aumjy nacrase
* KOPHMCTHTH CBa IOCTYINHA HaCTaBHa CPeACTBa

©  KOPHCTHTH MYJTHMEIHjaHe Npe3eHTalmje

o ynyhuBaTH yueHUKe 1a KOPHCTE HHTEPHET 1
CTPy4HY JTHTEpaTypy

e MOJCTHLATH YHeHHKE Ja pajie pauyHCKe 3a1aTke

«  TPUMEHWBATH pajl y MapoBHMa H pajly MamHM
rpynava

©  MOTHBHCATH y4EHHKE Jla CAMOCTAIIHO pelaBajy
npoGuieme KopucTehn HCTPaKHMBAUKH MPHCTYTT
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TEMA

LW/BEBU

HUcxoau

Tlo 3aspitieTiy Teve ysenuk he Girmit y craiby a:

OBABE3HHU U NMPENMOPYYEHH
CAZIPXKAJU 1O TEMAMA

HAYUH OCTBAPUBAIbA ITPOTPAMA

EjleMenTH y KOJTy HAH3MEHHYHE CTpYje

» Vno3HaBame yueHHKa
Ca eJIEMEHTHMA Y
KOJTy HaU3MEHHYHE
cTpyje;

« MspauyHasamwe
nMnenance
€JieMeHara;

« MWspauyHasame cHare
y KOlMMa y Kojima ce
Hanase OTINOpPHHUK,
Kajnem uiu
KOH/IEH3aTOp.

HaupTa BpeMeHcke H dasopeke aujarpave
3a HANOH M CTPYjy y KOJy HaH3MEHHUHE
cTpyje y KOMe e Halasu jenaH on
ejleMeHaTa: OTIOPHHK, KajeM Wik
KOHJIEH3aTOp;

H3pauyHa KOMIUIEKCHE HMIeiaHce
efleMeHaTa, peakTHBHY OTMOPHOCT Kalema
1 KOHJIEH3aTOpa;

o0jacHy NoHalamke Kanema y Koy
jenHocmepHe M Kolly HaM3MEHHUHE CTpyje;
0GjacHH NoHalIake KOHAEH3aTopa y Koy
JjenHocmepHe cTpyje uy Komy
HaM3MEHHUHE CTpyje;

onpeay dasnu nomepaj H3mely HarnoHa 1
CTpYje 3a eNIeMEHTE y KOJTy Han3MeHuuHe
crpyje:

neduumLIe 1 H3pauyHaBa cHare 3a
efeMeHTe y KoJly Ha3MEHIUHe CTpyje;
HAIHIIE M KOPUCTH MPHINKOM PelliaBatha
3anaraka OMOB 3aKoH 3a epeKTHBHE
BPEIHOCTH CTPYje W HAroHa;

HarHIIE ¥ KOPUCTH TPHIMKOM peliaBatha
3agataka OMOB 3aKOH 3a KOMILTEKCHE
BPEIHOCTH CTPYje M HamoHa.

EnemenTH y Kolly HaH3MEHHYHe CTpyje:
OTNOPHUK Y KOy HAN3MEHHUHE CTPYj
Kanem y Koy jeHocmepe cTpyje:
Kanem y Koty HausMeHHUHe cTpyje.
PeakTHBHa OTNOPHOCT Kanema;
Kouziensatop y Koty jeaHocmepHe cTpyje
(nymerbe 1 NpakibeHbe KOHIeH3aTopa);
KoHzieH3aTOp y KOJTy HaH3MEHH4HE CTpyje.
PeaKTHBHa OTNOPHOCT KOHEH3aTOPa;
Chare y KoJly Hau3MeHH4He cTpyje (mojam
TPEHYTHE, aKTHBHE, PEaKTHBHE W IPHBHIHE
cHare);

CHara y Koty ca oTnoprukom. Chara y
Koy ca kanemom. CHara y Koy ca
KOHJIEH3aTOPOM.

Mpenopyke 3a peanmauuiv Teme
EjeMeHTH Y KOV HAH3MEHHYHE CTPV]

JleTabHO 0GpaUTH CBE NIEMEHTE Y KOITy
Han3MeHUuHe cTpyje upTajyhu BpemeHcke 1
(asopcke aujarpame.

OGjacHuTH 1ITa Ce JIelIaBa ca eIeKTPHUHOM
€HEPrHjoM Y IHMa.

TMpuankom obpazie OBe TeMe ypaauTH BETHKH
6poj 3anaraka.

TokoM Tpajarba TeMe pealn3oBaTH HajMake
jenau Tect 3Hamwa.
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TEMA

LWBEBU

ncxoaun

Tlo 3anpuieTky Teme yuenik he G y crarsy aa:

OBABE3HHU Y MPEMOPYYEHU
CAIPXKAJA 1O TEMAMA

HAYUH OCTBAPUBAIA IIPOTPAMA

Be3e efleMenaTa y KOy HaH3MeHHYHe CTpyje

» MspauyHasamwe
MMrenance peHmX,
napaenHux 1
KOMOHHOBAHUX Be3a
enemeHara;

+ MzpauyHaBame
CTpyja, HanoHa 1
cHara Koji peJiHux,
napanesHix u
KOMOWHHOBaHHX Be3a
enemeHara.

HaLpTa BpeMeHcke i (azopcke aujarpame
HarloHa 1 CTpyja KOJl pefiHuX Be3a;
Je(puHKLIe U H3paUuyHaBa HMIIEIaHCY
PEHNX Be3a, EeH MOy M (asHu yrao:
Hanmme OMOB 3aKOH 3a epeKTHBHE 1
KOMIIIEKHE BPEJHOCTH HaroHa M CTpyja;
M3pauyHa HanoHe U CTPYjy KOl peiHe Bese
efemeHara;

nedunme M u3payyHasa (pakTop cHare;
neduHmIIe PeIHY PE30HAHCY U PE30HAHTHY
(pekBeHLHjy, H3pauyHaBa PE3OHAHTHY
(pexBenIHjy;

neduHMILIe H N3pauyHaBa CHAre KO
PenHNX Besa;

neduHHLIE aIMUTaHCY 1 00jacHu Kako ce
OHa M3pavyHa W3 IMMEaHce;

HaupTa BpeMeHcke u (asopcke aujarpame
HAroHa U CTPyja KO Mapae/iHuX Be3a;
M3patuyHa HANoOH W CTPYje KOJI napane/iHe
Be3e efleMeHara;

neduHHIIe H U3pauyHa cHAare KO
napanesHiX Besa;

o0jacHH 3Hauaj 1 HAYKH Nonpaske (akropa
cHare.

PeniHa Be3a OTNOpHHKa, Kajema i
koHzensaropa. [Tojam nmnenasce. Tpoyrao
umnenance. OMOB 3aKOH Y KOMIIGKCHOM
00muKy 3a peany RLC Besy. Penna
pesoHaca;

PeziHa Be3a OTNOPHUKA U Kaiema;
KomnnekcHa umnenasca. Tpoyrao
nMneance;

Pe/iHa Be3a OTNOPHHUKA W KOHAEH3ATOPA.
Komnuiekcna umnenanca. Tpoyrao
nmnenasce;

Huckodpeksenumjckn n
BHCOKO(PEKBEHLIMCKH (unTap — peana
Besa’;

CHare KoJl pe/iHe Be3e OTMOPHHUKa, Kajlema
W koHnensatopa. Tpoyrao chare. daktop
cHare;

CHare Kol pejiHe Be3e OTMOPHUKau
Kajema;

Chare Ko/l pe/iHe Be3e OTNOPHHKA H
KOHJIEH3aTOpa;

TMapanenua Be3a npujemunka. [lojam
anMuTance;

TNapanensa Be3a OTNOPHHKA, Kanema i
KoHzensatopa. Tpoyrao aaMurascH;
Tlapanensa Be3a OTIOPHHKA 1 Kanema;
Taparnensa Be3a OTHOPHHKA 1
KOHJIeH3aTopa;

Huckodpekpenumjckn Gpunrap —
napanenna Besa’;

Chare Ko/l napaiesiie Bese OTNOPHUKa,
Kajema H KoHzeH3atopa. Tpoyrao chare;
CHare Ko/l napane/iie Bese OTNOPHUKA i
Kanema;

CHare Ko/l napajieiHe Be3e OTMOPHUKA 1
KOHJIeH3aTopa;

TMapanenna pesonanca. [Tonpaska (akropa
cHare.

Ipenopyke 3a peanuzauujy reme Bese
€JIeMeHATa vV KOy HAU3IMEHHYHE CTpV]e

Kon pennux Besa eemMeHaTa HaupTaTH npso
BPEMEHCKe, a 3aTHM (hasopcke Anjarpame.
Daszopcke aujarpame LUPTaTH Tako a je dasop
cTpyje Ha a3Hoj ocu. UMnenance natu y
ancOTYTHOM H KOMIIEKCHOM OGIHKY.
Pewasaryn Behn Gpoj 3anaraka.

OMOB 3aK0H 1aTH 3a edyeKTHBHE 1
KOMILIEKCHE BPEIHOCTH CTPYje H HanoHa.
Kon naparnensnx Besa efeMenara ieduuncati
cHare u nonpasak (pakTopa chare.

3a 006pa3oBHe MpoQHIIe eNEKTPOHCKOr cMepa
npenopyuyje ce obpana (uarapa.

TTpunukom oGpazie OBe TemMe ypaauTH BEIMKU
Opoj 3anaraka.

ToKoM Tpajarba TeMe Peau30BaTH jelaH TecT
3Hakba, @ NPeJl Kpaj MPBOT MOJIyrOMILITA
YPaAUTH 1 IUCMEHH 3a/aTaK.

34 00PA3OBHE MPOPILTE EACKTPORCKOT ChEpa
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ucxoau OBABE3HH U NNPENOPYYEHU
TEMA UWU/bEBU Tlo sanpitency e ywcuuilhc Sy ey CAJIPIKAJH 110 TEMAMA HAYUH OCTBAPUBAIbA IMTPOTPAMA
« PeaBatbe cl0KeHHX pelaBa KOMOMHOBaHY BE3y ejleMeHata; KomGuHoBaHe Bese eieMeHara;
KOJla Hau3MEHHYHE peluaBa Bese efleMeHeTa TpaHcopMmartjom Tpancdopmaunja Besa us Tpoyria y
CTpyje MpUMEHOM M3 TPOYIJ1a y 38e3/1y M 0OpHYTO; 3BE311Y; KomGuHoBaHy Be3y enemeHata 00paiuTH Ha
Pa3UUMTHX METOA PpelaBa CIOKEHO KOJO ca [IBe HE3aBHCHE Tpaucdopmanmja Bea u3 3pesse y npumMepuMa, Kao 1 TpaHcdopmalmje 3Be3sa —
KOHTYpe npumeHom Ipsor u Jlpyror TPOyrao; TpOyrao.
Kupxodosor 3akoHa; IMojam croeHoOr Kosa; Jedunucary Cl0KEHO KOJIO U HABECTH
Pemapa cnoxeHo Koo TIPUMEHOM PemaBatbe crnokeHnx KOJIAAMPEKTHOM HAYMHE 32 peluaBame CJI0KEHUX KoJa,
TeBeHeHOBE Teopeme. npumenom [Tpsor u Jipyror Kupxodgosor 3a/IpyKaTH CE Ha KOJly €a JIBE HE3aBUCHE
3aKOHa; KOHTYpe.
g PeinaBame COKEHHX KOJIa IPHMEHOM V eleKTpHUHUM KOJIUMa Ca BUILIE KOHTYpa,
g TeeHeHoBe Teopeme. caMo nucaTH CHcTeM jenHaumHa (6e3
E peluasaa).
g 3a 0bpa3zoBHe npodusie eNeKTPOHCKOT cMepa
2 npenopyuyje ce obpana n metone
o cyneprosuuuje.

ToKOM Tpajarba TeMe Peaili3oBaTH HajMare
jenau Tect 3Hamwa.
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TEMA

LWJBEBH

UCXOaN
o 3aspueTy Teve yueiik he Gittin y craiby 1a:

OBABE3HM U MPETIOPYYEHA
CAZIP)KAJU 11O TEMAMA

HAYUH OCTBAPUBAIA ITPOTPAMA

CnpersyTa H OCLUHIATOPHA KOA

« Yno3HaBarbe y4eHHKa
ca CrperHyTiM 1
OCUMJIATOPHHM
KOJIMMA U HbUXOBOM
MPUMEHOM

objacHn MHIYKTHBHY CIIpery Kajema u
HEHY TIPUMEHY, U3padyyHa KoeHLHjeHT
MHIyKTHBHE Cripere;

objachn npuHLUMN paja Tparcdopmaropa u
ayToTpaHcopMaTopa M HHXOBY MPHMEHY:
objacHy c1060/1He OcuMIalMje U H3Beae
TomcoHoB oOpas3all;

npernosHa pasiuky usmely uaeanHor u
PEATHOT OCLIIATOPHOT KOJIa;

00jacH NPUHLNMI Paja pelHor
OCLIJIATOPHOT KOJIa W M3padyHa
PE30HAHTHY y4ECTAHOCT H MPOTYCHU
oncer;

0GjacHH NPUHLKI paja NapaenHor
OCLIMJIATOPHOT KOJla M H3pavyHa
PE30HAHTHY Y4ECTAHOCT H MPOTYCHU
oncer;

Habpoju BPCTE cripera  Mpeno3Ha hHXoBe
OCHOBHE KapaKTepHCTHKE.

VIHIyKTHBHO CTIPErHYTH KalleMOBH;

Kona ca HHIYKTHBHO CTIpErHYTHM
KaneMoBHMa;

Tpanchopmarop u aytotpancqopmatop;
Cno6ozane ocuunarje 1 TOMCOHOB
obpasail. MieaiHo u peaHo 0CUuIaTopHo
KOJI0;

Penro ocunnatoTHo kosno. daktop
100pOTe M MPOMYCHH ONCEr OCLMIATOPHOT
Koa;

TMapanenso ocuunatopxo koso. MponycHu
OfCer OCUMIATOPHOT KoJia;

CripersyTa OCUIATOPHA KOJIa — BPCTE
cnpera.

Mpenopyke 3a peanusanujy reme
Cn, ErHYTA H OCUMIATOPHA KOJ1a

OGjacHHTH HHAYKTUBHY CTIETy KalleMoBa i
HEHy NPHMEHY, Kpo3 npiMepe o6jacHnTH
M3pauyHABabe KOSQUIIMIEHTA HHYKTHBHE
cnpere.

O6panuti TpaHchopmarop 1
ayTOTpaHC(OPMATOP Ca CTAHOBHIITA NMPHMEHE
u onpehuBara onHoca TpaHchopmalje

3a peJiHO 1 NapasiesiHo OCLIIATOPHO KOJIO
BekGATH H3paUyHABaIbE PE3OHAHTHE
YHecTaHoCTH, ojipehuBatbe MporycHor orcera
1 (axTopa 106pore.

CnpersyTa ocuusiatopHa kosia 0GpaiuTH camo
NHPOPMATHBHO.

Tpoda3sun cucremn

+ VnosHaBate yueHuKa
ca TpopazHum
cHcTeMuMa, BpeTama
1 IPUMEHOM OBUX
cucrema

HABE/Ie OCHOBHE KapaKTepPHCTHKE
TpodhasHor cucTemMa u 06jacHH HauMH
noGujama TpohazHe eNeKTPOMOTOpHE
cune;

o0jacHy Be3nBake HAMOTaja reHepaTopa y
3BE3/Ty U TPOYrao:

o0jacHy Be3nBake NPUjEeMHNKA Y 3BE3Y Y
Tpoyrao;

YNOpeau CHMETPUYAH W HECHMETPHUAH
TpodhasHu cHcTeM

nepuuuLe cHary TpoazHOr cucTeMa
oGjacHu nprUmMeHy OOPTHOT MarHeTHOT
noska.

OCHOBHH MOjMOBH O TPOdaZHUM
cuctemima. CHMeTpHHI TPOdasHu
cucrem;

Besa HamoTaja renepatopa y 383y M
TpOyrao;

Besa npujemMHuKa y 3Be3/1y U TPOYrao;
Hecnmetpuuan Tpodasiu cuctem;
Chara TpodasHor cucrema;

OBPTHO MarHEeTHO MoJbe;

TpumeHa 0OPTHOT MarHETHOT NOJba
(CHHXPOHH U aCHHXPOHH MOTOPH).

Ipenopyke 3a peanuzauujy Teme

Tpodaszun cucremu

HarsiacuTi 3aliTo je noroHuje Be3uBame
HaBOja y 3B€3/ly 3a HUCKOHATOHCKY MPEKy:
OOGpPTHO MarHeTHO MOJbe NMpHKa3aTH nomohy
(asopckux aujarpama.

4. KOPEJALUUJA CA IPYTUM NPEAMETUMA, OAHOCHO MOAYJIUMA
* Maremaruka, Gusnka, [Ipakrnuna Hactapa, Enextpouuka, Enextpuuna Mepera
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EJEKTPOHUKA

OCTBAPUBAKE OGPA3OBHO-BACIIMTHOTI PAJIA — OBJIMLIK U TPAJAIGE

HACTABA
PA3PEJ] VKVITHO
Teopujcka HacTaBa Bexbe TpakTuina HacTaBa Hacraga y 610Ky
11 102 34 0 0 136
1 64 32 0 0 96

LUW/bEBU MPEIMETA

Cruuame 3Hamba 0 PU3MYKUM NojaBaMa M NPOLIECHMA Y NIEKTPOHHIM 1 BHXOBO pasyMeBambe Ha OCHOBY MO/IeNia H TeopHja;

CrTuuame 3Habha 0 OCHOBHUM €IEKTPOHCKHM KOMIOHEHTaMa, lHXOBHM KapaKTepHCTHKAaMa H IPUMEHH y eIEKTPOHCKHM KOJIMMa;
Cruuame 3Haba 0 OCHOBHUM MOjMOBMMA O TUTHTANHUM KONMMA H TUIHTANHIM MHbOpMaLMjama;
CTuuarme 0OCHOBHHX 3HaHa O M0jauaBauKMM KOJIMMa M H3BOPHMA 32 Harajambe;
Cruuare 0OCHOBHHX 3Haba 0 UMITYJICHUM KOJIUMa;

Ocnocodbapame yUeHHKa 32 Mepema U3 00,1acTH eJeKTPOHHUKE:

CTuuabe 0OCHOBHHX 3HaHa O aHANU3K, 00paIn U NMPEJCTaBbakby pesyiTaTa Mepema.





image168.png
3. UWJbEBU, UCXOAHU, OFABE3HH U MPEMOPYYEHU CAIPIKAJU U HAYUMH OCTBAPUBAILA MPEJAMETA

Jpyru paspen

TEMA

LWJBEBA

UCxoau

Tlo saspuierky Teve yuerk he Gimi y craiby ja:

OBABE3HHU U MPENOPYYEHN
CAIPXKAJU 11O TEMAMA

HAYHMH OCTBAPHUBAIbA
MPOTPAMA

MoynpoBoHHYKE KOMITOHEHTE

CrHuame OCHOBHUX
3HAbA O
NOJTYNPOBOHUUKI
M KOMIOHEHTaMa

onuue obpasosare ITH crioja;

00jacHn HHBEP3HY  JIMPEKTHY NOJIApH3aLH]y
ITH crioja 1 HaupTa 1 0GjacHU CTPYjHO —
HanoHcky kapaktepuctuky ITH croja;
Habpoju npo6oje IMH crioja;

HaOpoju BpCTE IMOJIA H HUXOBE HajBAKHMje
KapaKTepHCTHKE U NPUMEHY

!HOH

* Kpucranna cTpyKTypa 1nojiynpoBOIHUKA H
oGpasogatbe ITH cnoja;

o JIupeKTHO W MHBEP3HO nonapucanu [TH
cnoj. Kapaxrepucrtuke ITH crioja. [Tpo6oj
ITH cnoja;

o Kanauntusnoct ITH cnoja. Jlnone. Bpere
amona (yemepauke, 3eHep, Bapukarn, LoTku,
PIN nmona);

o OsHake anona.

OnHLIe NPUHLNN paja GunonapHor
TPAH3HCTOPA HA MOJIEITY Ca 3aje/IHHYKHM
EMUTOPOM;

HabpOoju OCHOBHE KOMIOHEHTE CTpyja y
OUIONAPHOM TPAH3UCTOPY;

neduHmLIe KoepHLUMjEHT CTPYjHOT Nojayarma;
HaOpoju KapakTepucTHKe GHoNapHOr
TpaH3MCTOpa;

HALpTa GUTIONAPHH TPAH3NCTOP Y CMIOjy ca
3ajeIHUUKIM eMHTEPOM, Ga3oM H KOJIEKTOPOM:
HALPTA eKBUBANICHTHY wieMy GuronapHor
TpaH3MCTOpa;

Habpoju orpaHuuera y paay GunonapHor
TpaH3MCcTOpa;

OMHLIE NPUHLIMI TPAH3MCTOPA ca edeKTOM
0Jba HA MOZIENTY Ca 3ajeIHHUKHM COPCOM H
HALPTA eKBHBANIEHTHY LIEMY TPAH3HCTOPA;
Habpoju yc/oBe 3a pajl NojeIMHNX THIOBA
TPaH3UCTOpa ca eeKTOM M0sba;

KOPHCTH KaTalolike MoJaTKe 3a pasinduTe
THIOBE MOJTYPOBOTHHIKHX KOMIOHEHTH;

Tpausucropu:

o TlpuHuMn pajia GUNONAPHOT TPAH3HCTOPA HA
MOZIeJly Ca 3aj€IHHUKHM EMHTOPOM.
OCHOBHE KOMIIOHEHTE CTpYja y OGunonapHom
TpansucTopy. BesuBaibe GunonapHux
TpaH3uCTOpa;

KoeduumjeHt cTpyjHOr nojauarma;
KapaKkTepucTiKe GHIONIapHOT TPaH3HCTOpa;
Mapamerpy (1 mapameTpn) GunonapHor
TPAH3HCTOPA H EKBHBANCHTHA LIEMa
TPAH3HCTOPA 32 HAH3MEHUUHH CHITHAI;
Orpanuuetse y pany GunonapHor
TPaH3HCTOpA;.

TMpunumn pana Tpansuctopa ca edekrom
noba (FET-a) Ha Mozeny ca 3ajeiHHIKIM
copcom. Cratuuke kapaktepuctuke FET-a.
ITapamerpu PET-a 1 eKkBHBaTEHTHA LemMa
TPAH3MCTOPA 32 HAMIMEHUYHH CHTHAI;
MOSFET -oBu. VMOSFET-o08Hu;

O3Hake TpaH3uCTOpa.

Ha noueTky yueHunke ynosHartu ca
IMILEBHMA M HCXOJMMA HacTaBe / yuema,
MJIAHOM paja i HaYMHUMA OLICHUBAHA.

Peanusaunja muacrase

Teopujcka HacTasa (102 uaca)
nabopatopujcke Bexkoe (34 yaca)

Bpoj yacopa no Temama

+ TonynpoBoanuyke

KOMTIOHEHTE ... ...(36+10)
« [lojauaBauka Kona .. . (44+17)
* VBony AuruTanuy

ENeKTPOHHUKY .. (22+7)

Mecto peanusaunje nacrase
Vunonuua n naGopatopuja

Mosena onesbewa Ha rpyne
TpunukoM peanusammje BeKGOH onesberse

ce ienn Ha rpyne 10 12 yuenuka.
Ouenusame

BpeHoBate 0CTBAPEHOCTH HeXona
BPLINTH KPO3:

« npaheme 0CTBAPEHOCTH HCXONA;
© TECTOBE 3HaMA;

* YCMEHO M3flarame;

© TECTOBE NMPAKTHYHUX BEWITHHA.
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TEMA

HWBEBA

ncexoan

o sappuictiy Teve yuenu he Gt y Craiby 1a:

OBABE3HU U NPENOPYYEHU
CAZIP)KAJU 110 TEMAMA

HAYUH OCTBAPUBAIbLA
TMPOrPAMA

MoaynpoBoaHnuKe KOMNOHEHTE

« Habpoju BpcTe THPHCTOPA U HUXOBY MPHMEHY
« Haupra ekBUBaNEHTHO KOJIO THPHCTOPA:
« Hagezie OCHOBHE KapaKTepHCTHKe TpHAKa H

Zmaka;

« HaGpoju BpcTe ONTOEIEKTPOHCKHX elleMeHaTa

1 HHXOBE OCHOBHE KapaKTEPUCTUKE;

» [lo3Haje npuMeHy ONTOEIEKTPOHCKHX

ejlemeHara,

Buuiecnojne cuanunjymeke KoMnoxenTe:

Ipenopyke 3a peannsaunjy Hacrase

* Tupucrop;
* Tpuak u 1uaK.

OnToe/IeKTPOHCKe N0YNPOBOIHHYKE

KOMIOHeHTe:

® BpcTe ONTOeeKTPOHCKHX efleMeHaTa;

* ®dotoanoze, GoTOTPaH3MCTOPH 1
poTooTnopHuIM;

* Csemiehe noynpoBoaHHiKe HOAE.
dotocnojHuLe;

o TeyHu KpUCTANH.

Tokom peanusalije cBake Teme yBek ce
NPHIPIKABATH UCTOT MPHHLIATIA:
TEOPeTCKH 00jaCHUTH M0jaBy Wi
3aKOHHTOCT, NOTBP/UTH j€ PauyHCKH
(Tamo rze je To Moryhie) a oH1a U3BPLINTH
JIeMOHCTPALLH]Y WJIH Mepera y
naGopatopuju.

V TOKY WIKOJICKE FO/IMHE peann3oBaTi
HAjMarbe TPH TECTA 3HAbA.

TpeaMeTHH HACTABHHMK MOIKE H3MEHUTH
10 10%, a y3 carnacHoct Ctpyusor eha
110 20% mpenopyueHor caapkaja.

Ipenopyke 3a peanusauujy Teme
Hoaynposoannyke KOMIOHeHTe

Ha nouerky noHosutu rpal)y aroma koja
je obpahena y npeamery OcHose
€/IeKTPOTEXHHUKE Y NMPBOM paspeiy.

Caa objaumera 6asupaTi Ha CHIMLKjYMY
Kao MojiynpoBOIHHKY, & FePMaHHjymM caMmo
HanoMeHyTH.

TMpuHLmme pana TPaH3NCTOPA PaIUTH
OTTHCHO, 63 3anakerma Y Aetabe aiu
MHCHUCTHPATH HA MO3HaBamwy yCo0Ba 3a
paji NojeIMHUX BPCTa TPAH3HCTOPA.
[pnHumMn pana GUNONapHOT TpaH3UCTOpa
00panuTH Ha MOJIEJTY Ca 3ajeIHHYKHM
€MHTOPOM; EKBHBAJICHTY LIEMY LIPTaTH
kopuctehu 1 napametpe. Harnacury 1a ce
CKBHBAJICHTHE 1IEME TPAH3UCTOpa
Pa3NKyjy Ha BUCOKHM YUeCTaHOCTHMA.

KOPMCTVITM KaTtajiore pasjiMiuTHX
npousBohaua.
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TEMA

LUHMJHEBHA

HUCXOIHU

Tlo 3aspiieTiy Teve yeieiik he GHTi y CTaiby Aa:

OBABE3HHU U NPENOPYYEHH
CAZIP)KAJU 1O TEMAMA

HAYMH OCTBAPUBAIbLA
TMPOTPAMA

TMosynpoBoHiYKe KOMNOHEHTe

o Ananusupa pan
N0y NIPOBOAHHYKH
X KOMTIOHEHTH
CHUMateM
HHXOBHX
KapaKTepHCTHKA

M3MEpH CTPYjy KPO3 IMOMLy M HAmOH Ha MOJIH,
HAlPTA CTPYjHO-HAMOHCKY KapaKTEPHCTHKY
amone;

M3MEpH CTpYje U HaTloHe KO TPaH3UCTOpa
(6unonapuor u FET —a) u Haupta
KapaKTepHCTHKE TPAH3HCTOpa;

aHaNM3Mpa paj Kosa ca ceetiehum
TOTYNPOBOJIHMYKHM JMOZIaMa 1 KoJla ca

BUILECIIOjHUM CHIHIIM]YMCKHM KOMIOHEHTaMa;

npHMelbyje Mepe 3ailiTHTe Ha pajy.

BEXKB!

1. CHUMambe KapaKTepyicTHKa IHo/Ia
(ycMepauKHX H 3eHep 1H0/a);

2. CHumame KapakTepUCTHKa 6uno.napuux
TPaH3UCTOPA;

3. Cuumarbe kapaktepuctuka FET —a;

4. EnexTpoHcka kosa ca ceetaehnm
NoaynpoBOJAHUYKHM Anoaama;

5. EnekTpoHcka Kojia ca BULIECIOjHUM
CHIHLIM] YMCKHM KOMIIOHEHTaMa.

Ipenopyke 3a peannsaunjy Bexou:

 Jenna BexGa ce paau 11Ba cnojeHa
UIKOZICKA Yaca H 3a To Bpeme Tpeba 1a
ce ypajie cBa Mepera i odpaze
pesysrraTi.

« 'V naGoparopuju Tpeba 1a Gyne
JZI0BOJLHO PaZHHX MECTA /1A 32 jeHHM
pazHuM cTosioM Gyity 21Ba 10 TpU
YUEHHKA.

« M3Boheme BeskOu ycarnacut ca
TEOPHjCKOM HAaCTABOM TaKo Ja
oxarosapajyhie Bex0Oe ciese oamax
HaKOH 00pajie TeOpHjCKOr rpauBa.

« Ykonuko je moryhe, nabopatopujcka
Mepera MOTBPANTH PauyyHCKUM TyTeM,
WIH ypajuTH oroBapajyhy
CHMYJIalMjy Ha pauyHapy.

oV ciyuajy HeocTaTka notpedHe
onpewme 3a Heke BexGe, ypanuTi
onrosapajyhy cumynauujy.

« M3BewrTaje yueHnka 0 peanru3oBaHIM
BeXkOama nperyieaTH NpUIMKoM
npoBepe NPaKTHUHMX BEWITHHA.

« HakoH cBakor uukiyca Bex6H, Kpo3

MHAMBUIYANHU Pajl y4eHNKA, OUEHHTH
HHMBO CaBJIaaHOCTH CTEYEHNX
MPaKTHYHUX BELITHHA.
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TEMA

LHHWJBEBU

HUCX0aHu

Tlo 3aspueTiy Tevie yiiciii he Giri y Craiby aa:

OBABE3HHU U NIPENOPYYEHU
CAJZIPIKAJU IO TEMAMA

HAYMH OCTBAPUBAIbA
TMPOTIPAMA

TMojauaBauka Ko/ia H H3BOPH 32 HANAjambe

CrHuare 0OCHOBHUX
3Hawa o
TojauaBasKuM
Konmuma

HalpTA 110jauaBay ca 3ajeIHHYKUM EMHTEPOM 1
OMHLLIE YJIOTe NOjeAMHUX KOMIOHEHTH
rnojayaBaya;

neduHuILIe ojauabe CTpyje, HaroHa n cHare
Ha MOZIeNTy YeTBOPONOa, Kao H yNasHy 1
H3/1a3HY OTIIOPHOCT;

M3payyHaBa CTPYjHO U HAMOHCKO Mojayarme
nojauaBava ca 3ajeIHUUKIM EMHTEPOM, Kao
yfasHy i H3J1a3Hy OTMIOPHOCT;

M3pauyHaBA HAMOHCKO M0jayakbe i HNasHy
OTNOPHOCTCT M0jayaBaya ca 3ajeIHUUKHM
copcom;

0GjacHH y0ry HeraTHBHE MOBPATHE Cripere y
nojauaBauuma;

Haupta JIapIMHITOHOB CIOj M M3BEIE H3pa3 3a
CTPYjHO Mojauarme;

Habpoju Kiace paja nojayasaia u HHXO0BE
OCHOBHE KapaKTepHCTHKE.

JennocTenenn nojauasaum:
« Tlojauasau ca 3ajelHHYKAM EMUTOPOM.

Panna npasa u pajsa tauka. CraGuinsaimja
pajiHe Tauke;

« Tlojauame Harnoka, CTpyje H CHare, yiasHa u
HM3a3Ha OTINOpHOCT nojaqasaua (OI'IU.ITZ
neduHHMLMja HA NPUMEpY YeTBOPONOIa);

+ TlojauaBay ca 3ajeIHHUKHM EMHTEPOM —
aHanu3a paja u onpelusame CTpyjHor u
HaroHCKor ana‘{ﬂH:iL YNasHE U U3slazHe
oTnopHocTH. dpekBeHLnjcKka
KapaKTepuCTHKA;

« [lojauaBau ca 3ajeJHHUKHM COPCOM —
aHani3a paja i ofIpeljuBame HaroHeKor
nojalla}ba M N3JIa3HE OTIMOPHOCTH.

Crokenn nojauasaun:

« Buwecrenenu nojayasauu. [Toppatha
cnpera. HeraTiBHa nosparHa cnpera;

« [lojauyaBaun ca HeraTHBHOM MOBPaTHOM
cnperom;

« JIapJMHITOHOB CIOj;

« Knace pana nojauasaua ca npumepuma.

Ipenopyxke 3a peanusaunjy Hacrage y

xemu Mojayasauka KoJ1a U UIBOPY 32
namajame

Iojam cTpyjHOT, HAMOHCKOT Nojauarba,
y/la3He ¥ W3a3He OTNOPHOCTH 00paauTH
Ha GJI0K-11IeMHU YeTBOPOMNoJia.

OcHOBHH MojauaBay ca OUMNoNapHUM
TpaH3ucTOpHMa oOpaauTy nomohy
CKBHBAJICHTHE LIEME, M3BECTH M3Pa3e 3a
nojauare HaroHa u cTpyje, yiasHy u
H371a3HY OTNIOPHOCT — OBA HacTaBHa
jenHILA MM 32 LHIb 1A MOKakKe Ja ce
BPE/IHOCTH M0jauarha HaroHa u cTpyje,
yJla3Ha U H31a3Ha OTIOPHOCT MOTY
npopatyHaTH.

TMomenyTu na nocToje nojauasaun ca
3ajeIHHYKHUM KOJIEKTOPOM 1 Ga3oM.
OGjacHnTH 3Havaj No3HaBakba
(pekBeHLMjcKe KapaKTePUCTHKE U
rpaHnuHuX PpeKBeHuuja, a 3aTHM Ha
BekOaMa CHUMUTH (PPEKBEHLIH]CKY
KapaKTePUCTHKY M MEPeHeM yTBHTH
rpannuHe GppekBeHLmje.

TIpu oGpanu nospathe crpere, yKpaTko
0GjaCHUTH yJIOTY MO3UTHBHE NOBpATHE
cripere u ibeHy QyHKUUjY y
ocmnatopuma, 6e3 ynakera y feTambe.
OGjacHUTH yJIOTY HeraTMBHE NOBpaTHe
cripere y rojayaBaduMa.

Knace pana nojauasaua ypaanti
MH(OPMATHBHO.
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TEMA

LWBEBH

UCXO0au

o 3aspiieTy Tevie yvierni he Gitit y Craisy Aa:

OBABE3HH U MMPETIOPYYEHU
CAJZIP)KAJU TTO TEMAMA

HAYMH OCTBAPHUBAIA
MPOTPAMA

MojauaBauka KoJIa H H3BOPH 32 HaNajamwbe

objacHu GNIOK 1eMy HHTErPUCAHOT
onepaunMoHor nujaqasaqa W HaBe/Ie Hherose
KapakTepuCTHKE;

HaupTa 1 06jacHi NpuHLMN paia uHBepTyjyher
/ neunBeptyjyher nojauasava u u3Bese u3pase
3@ HaroHCKO nojauanye;

00jacHu NPUHLKI pajia Kojia 3a cabuparbe u
KOJIa 33 O/ly3UMatbe HarloHa;

oGjacHu passiore U HaUMHe MOBE3MBabA
HHTErpucaHor onepauxoHor HOja‘IaBB‘{B ca
JIPYTUM €IeKTPOHCKHM KOJIUMa.

Onepaunoun nojayasay
« B1ok wema HHTErpucaHor onepaunoHor

nojauasaqa. Kaparrepncmlme BeJIM4YHHE
MHTErPUCAHOT ONEPaLMOHOT NojauaBaya;

« MuBepryjyhu nojauasau;

« Heunsepryjyhnu nojauasau. Jennuuunn
nojavasau;

« Koyio 3a caGuiparbe Harnona;

« Koo 3a o11y3umare Hanoxa;

« KomGuHOBame HHTErpHCAHHX OMEPaMOHNX
nojawasaqa M TPaH3UCTOpa CHare.

BJ10K Luemy OnepautoHor nojayasaya
00pauTH OMKMCHO, @ NPUMEHY Ha
HIeaHoM HHBepTYjyhem 1
HenHsepTyjyhem nojauasauy. Harnacutu
NPEHOCTH MojauaBata ca OnepaunoHum
nojayaBayem.

.

CTHUaHbe OCHOBHHX
3Hamba 0 U3BOpUMaA
3a Hanajarbe

objacHu ysiory ycmepaua ca GUITpoM 1
crabwinaTtopa HanoHa y npouecy 106mjarba
jeIIHOCMepHOT HaroHa 3a Harlajarbe;

objacHu ysiory HHBEpTOpa y Tpoliecy 1001jatba
HaN3MEHHYHOT HArOHa.

M:mo[gu 3a HAMajambe:
« Vemepaun (jenoctpanu yemepau u ['perios

yemepau);
« Ycmepauu ca pUITpom;
o CraGunusaTop HanoHa ca 3eHep AMOIOM;
o WHTerprcanu crabuaH3aTop Hanowa;
« Huseprop.

Yemepaue ca GuaTpom u ctadunusatope
HaroHa 00jaCHUTH Kao 1e0 jeIHOCMepHOT
n3BOpa 3a Hamajarse. OGjacHNUTH
MPEIHOCTH HHTETPHCAHOT CTabuan3aTopa
Haroxa.

HHBepTOp 00panuTH ONUCHO, a Ha
00pa30BHUM MPO(HINMA EHEPTeTCKOr
CMepa TOME NMOCBETHTH BULLIE MAXKHLE.

Ipu oGpanu oe Teme ypanutu Behin 6poj
3ajaraka.
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nomohy ATBy/0Be MailmHe

* PasymeBame
OCHOBHHX
JIHHAMHUKHX
BeJIHUHHA W
HbyTHOBHX 3aKOHA

o Cruuamwe
OCHOBHHIX 3Hatba 0
rpaBHTaLMjH

pasyme 1ojMoBe Mace, CHiie i
nmmysca

(opmyauie u npumerbyje bytHose
3aKOHe

PpasiuKyje Macy OJ1 TeKUHE Tea
pasyMme 11ojMOBe paja, eHeprije u
CcHare H b1XoBy MeljycoGHy Besy
CXBATH 3aKOH OZIpkarba MeXaHuuKe
eHeprije u 3Hahe 1a ra npuMenn npm

OcHOBHe IMHAMHYKE BENTHIMHE: Maca,
CHIIA W UMIYIIC

TIpBu HhyTHOB 3aKOH — 3aKOH HHEpLHje
Jlpyru tbyTHOB 3aKOH — OCHOBHH 3aKOH
JIMHAMUKe

Tpehu HbyTHOB 3aKOH — 3aKOH aKuuje 1
peakimje

I'pasuTaumona cuia

Texuna Tena

Junamnka pelaBamy jeIHOCTaBHUX NpoGiema fd&”"”c’”p"‘f””"” ‘7;7”')”1
NpHMerbyje 3aKOHE AHHAMMKE Y eperse cite omohy auHamMomeTpa
TexHHIH [posepa apyror HbyTHOBOT 3aK0Ha
nomoly KonuLa, MHAMOMETpa H
HaBeJie 0COOMHE rPaBHTALINOHE CHle o
u3Be/ie TabopaTopHjcKy BekOy, .
PATOPHICKY BEZOY. JlaGopaTopujcka Beskba:
npaBuJIHO 1 Ge30enHo pyKyje
Tposepa apyror HbyTHoBOr 3aK0Ha
HACTABHUM CPE/ICTBUMA, H3BPIIH
nomohy Kolmia ca Terom
noTpeGHe MpopatyHe H H3padyHa
rpelike npH Meperby
o Cruuame 3Hamba JeUHHUILIE LEHTPUIIETANIHO YOp3atbe Llentpuneranto y6psare
0 QU3MIKIM pasyme 1ojMoBe nepuoz 1 Vraona Gp3una 1 yraoHo yopsaiwe
BEJMYHMHA 1 (pexBeHLHja, yraoHa 6p3uHa n Llenrpuneranta u ueHTpudyransa
Kpysno 3aKOHHUMA yraoHo yopsate cuna
KHHEMaTHKe 1 MOoMeHT ciite, MOMEHT MMITYJICa i
PETaNBON MHAMIKE ARy MOMEHT HHepHje i
KpeTaie it uempmbyranuy.cwny‘ MOMEHT CHJle, " L] .
KPY/KHOT H MOMEHT HHepLje U MOMEHT UMITyJICca Hemoncmpayuonu oeneo:
poTau1oHor M HaBeJle Heke jeIHOCTaBHe NpHuMepe JleMOHCTpALH]apOTALMOHOT KpeTatba
KpeTama HUXOBE MPUMEHE nomohy OdepbekoBor Touka
* YnosuaBawe pasyme 10jMOBE YHYTpalltba eHeprija VHyTpalitba eHeprija 1 Tomniora
pasymeBatbe M KOJIUYMHA TOMIIO0TE 1w 11 npuHUMN TEPMOaMHAMHKE
OCHOBHHX M0jMOBa neuHUIIE TEPMOINHAMHYKE KoduumjeHt kopucHor nejcrsa
Tepmoannamuka . 2n1e0:
u npoueca y npUHLMIE Hemoncmpayuonu ozneo:
TepMOAMHAMHLH pasyme nojav koeduumjeHta KOpUCHOT JlemoHCTpaLja pasiuunTHX

nejcTBa

MexaHH3aMa NpeHoca TomioTe

Enextpuuno u
MArHeTHO NoJbe

e [Ipommpusame
3Hama 0
€NIeKTPUUHOM
T0JbY H HEroBUM
KapaKTepHcTHKaMa

o Cruuame 3Haba

CXBATH M0jaM HaeleKTpHcaba 1 3Hahe
HAuMHe HaelleKTPHCaBawba Tena 1
CMHCA0 3aKOHA O OIpIKaAlLY
HaeNeKTpHCatha

pasyme Kyl0HOB 3aKoH

PAsTHKyje jaunHy eneKTPHYHOT MoJba

HaenekTpucasate Tesa. 3akoH o
OlipiKatby HaeeKTpHCara

KynoHoB 3akoH

JaumHa eneKTPUUHOT M0Jba,
e/IeKTPUUHH NIOTEHLIjasl

XOMOIeHO 1 HEXOMOTEHO EJIEKTPHYHO

Hay4HOM 00pasoBatby

*  KOHTHHYMpaHO ynyhuBaTH yueHHKe Ha NPUMEHY
(usnke y Gyayhem nosusy 1 cBAKOIHEBHOM
JKMBOTY KPO3 MPHMEPE U3 NpaKce

Ouemwupame

Bpe/HOBame 0CTBAPEHOCTH HCXO/IA BPUIMTH KPO3:
« npaherse 0CTBAPEHOCTH HCXOA

e« TECTOBE 3HAHbA

OxBupHH 6poj YacoBa No Temam:

«  VBony dusuky (3 uaca)

« Kunemarika (13 yacosa)

o Jlunamuka (15 yacosa)

« KpyxHo u potaunoHo kpetame (14 yacosa)
« Tepmoannamuka (10 yacosa)

« Enekrpnuno u MarsetHo nobe (15 yacosa)
* JlaGoparopujcke BexOe (4 yaca)
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TEMA

LHWLEBH

ucxoan

Tlo 3aBpuieTky Teme ysenik he GHTit y Crarby Aa:

OBABE3HU U MTPENOPYYEHU
CAJZIP)KAJU 110 TEMAMA

HAYUH OCTBAPUBAIbLA
TMPOrPAMA

IMojauaBauka Kojia H H3BOPH 32 HaNajame

W3Bpuiu Mepera U
aHanM3upa panx
rojauaBaukux Kosna.

H3Bpiun Meperba u
aHanu3upa pan
W3BOpa 3a Harajambe

M3MepH CTpyje 1 HaroHe KO/ NojayaBaya y
jeHOCMEpHOM peknMy pana;

aHaIM3KMpa pajl Nojauasaya ca 3ajeHIKuM
EMHTEPOM / COPCOM MEpeHeM HanoHa
OCLIMIOCKOMOM;

M3MepH HAMOH OCLIOCKOTIOM Ha YJiasy
n3nasy uuBeptyjyher u HeutBeptyjyher
rnojauasaya M Ha OCHOBY TOTa OJIPEaH
rojauarbe HaroHa;

M3MEpH HAMOHE Ha yNlasy H u3asy ycmepada
OCLIMIOCKOMIOM;

HaLpTa BpeMEHCKe JjarpamMe Ha 0CHOBY
H3MEPEHUX BPEIHOCTH;

npUMerbyje Mepe 3aliTHTe Ha paty Uy
nabopatopuju.

BEXBE:

1.

©

JenHocMepHH peknM pajia nojauaBavaca
3aje/IHUUKHM eMUTEpPOM;

INojauasay ca 3ajeIHUNKHM EMHTEPOM Kao
nojauasaq Hau3MEHHYHHUX CHUTrHana —
ozpeljiBare HAMOHCKOT M0jayara n
rpaHHYHUX (PpeKBeHLIja;

[Mojauasau ca 3ajeHUUKHM COPCOM Kao
niojayaBay HaW3MEHUUYHUX CHIHaMa;

WuBeptyjyhu u HennBeptyjyhin nojauaBauu
Kao nojaqasaqu Hau3MEHUYHOT U
jeIHOCMEpHOT HanoHa;

Koo 3a cabupaibe HanoHa u Koo 3a
Olly3HUMate HaroHa;

. Yemepauu;

Crabuan3aTop HaroHa.

Ipenopvka 3a peannsaunjy Bexou y

xemu IMojauaBauka Koia H H3BODH 33
Hanajame:

Ipe peanusaumje BexOe ca OnepaunHoHM
I'IOjﬂ‘laBﬂ‘{EM HanoMeHyTH Jia Ce H3MepeHe
BPEIHOCTH PA3jIMKYjy O MPOpauyHaTHX,
300r yTHUaja peaiHiX napavMeTapa
OrepaumoHOr MojayaBaya Ha paj Kosa.
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TEMA LMJBEBU ucxoau OBABE3HU Y NPENOPYYEHH HAYHWH OCTBAPUBAIbA
o saBpuieTky Teme yuenik he Guth y cramy aa: CAJIP)KAJU 1O TEMAMA MPOTPAMA
« VYcBajame neduHuLIe nojam HHDOPMaLje 1 Npeno3Ha « [lojav nngopmaruje. Jiurutantu odnnk Ipenopyke 3a peaqnsaunjy HacTaBe y
OCHOBHHX 3Hakba O ZMTUTaIHA 00IMK uH(opMalmje; uH(popmamja. BUT Kkao jenuHuua Temu YBOJ Y INTHTAIHY €NeKTPOHUKY
ZMPUTAIHO} BpLIM KOHBEP3Hjy Opojesa jeaHor GpojHor uHpopmaimje. [uruTanna Kona — nojam;
€EKTPOHHIIN cucTema y pyri; « BHHApHH, OKTAHM 1 XEKCANELUMATHI V yBosly y IMTHTANHY €1EKTPOHUKY
HaGpoj1 OCHOBHE apUTMETHUKE Onepatije y 6pojHu cucteM. KoHBep3uja 6pojesa; objacunTi nojam uxdopmaumje. O
OUHApHOM CHCTEMY; + Konosu (BCD u I'pejoB Kon; K0oBH 3a GpojHKX cHCTeMa 00paauTH AeUUMaNHH 1
BPILN MUHMMH3ALM]y JIOrHYKe GyHKLMje; JIeTeKUH]y M KOPEKLHjy rpelaka; KoJoBamwe | GHHapHH, Kao W MpeTBapare U3 jeiHor
npeJicTaBba Joruuke (yHKumje rpadguukum ca KOHTPOJIOM NapHOCTH; ananyMepHyKH cHcTeMa y JIpYTH, @ 0CTajle HAMOMEHYTH.
cumbonnma, KoMGHHALMOHNM Tabesnama 1 KOJIOBH); [MoceGHy nasktby NOCBETHTH OCHOBHUM
BPEMEHCKHM JIHjarpaMuma; « OcHoBHe apuTMeTHYKe onepaLje y JIOPHYKHM KOJTHMA H HHXOBHM
z HabpOjH BPCTE OCHOBHUX JIOTHUKHX KO/A 1 GUHAPHOM CHCTEMY: KapakTepucTHKama (paj Kona
g T03Haje KUXOBE KAPAKTEPHCTHKE; « Jloruuke onepauwje 1 Bysiosa anredpa; aHATTM3UPATH BPEMEHCKUM JHjarpaMuma
2 peanusyje cnoxkene jornuke pyHkuunje nomohy | o [lpeacraBbare 1OruukuX (yHkuMja. HarnoHa 1 KOMOMHAUMOHUM Tabesiama).
E JIOTMYKHX KOJa; Munnmusauuja 1oruukux GyHkunja; Kox peanusauuje JOruuKnX Kojia ypaauTi
5 HaOpoju OCHOBHe pasnnke u3mely « Jlornuka kona: I, ILI, NE, NI, NILI, netasbHO MHBEpTOp y y CMOS
z KOMOMHALIMOHHX U CEKBEHLIMjAJHUX MPexKa. uckbyunso ILI u uckbyunso NILI koso; TEXHOJIOTHjH U HEroBe KapaKTePUCTUKE,
= « CuHTE3a M aHa/IM3a JIOTHYKHX KOJIa; NPUHLMI Pajia @ peausauujy ocTanux
E « [lojaM KOMOWHAIMOHE M CEKBEHIjaTHE KOJIa ypaTHTH HH(OPMATHBHO.
£ MpeKe. HaromeHyTh 1a ce loruuka Kojia Mory
=t peasu30BaTH 1 Ha Ipyre HaunHe.
g KomOuHauyone u cekBeHLMjaiHe Mpexe
: « OcnocobbaBarse aHau3Mpa paza JOrHyKHuX KoJjia; BEXKBE: 00paauTH OMHCHO 1 caMo HaGpojaTH

YUEHNKa 32 Mepetbe
Y AMTHTATHAM
KOJIHMa.

noBe3yje M aHau3Mpa paj JJOrHIKHX Kona y
CMOS TexHonoruju;

M3MEpH 1 aHAIM3HPa HANOHCKE HUBOE KO
Pa3MUMTHX JTOTHYKHX KONa;

npUMErbyje Mepe 3alTHTe Ha pajy H y
nabopaTopuju.

. AHanu3a paja J0rHuKHX Koaa;

2. Jloruuka kona y CMOS TexHosoruju;

w

. Mepetbe HanoHCKMX HUBOA.

npuMepe Mpeska, 6e3 3anaKema y 1eTambe.
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Tpehu paspen

TEMA

UWJBEBH

ucxoau
Tlo 3aBpeTKy Teme yueHuk he Gutn y cramy
na:

OBABE3HHU U NNPEMOPYYEHH
CAZIPKAJU 110 TEMAMA

HAYUH OCTBAPUBAIA ITPOTPAMA

TMojauaBauka Ko1a 1 H3BOPH 32 HANAjabe

CTHuarme OCHOBHUX
3Haba O NPUHLMIIMA
pana u npumMeHn
T0jayaBayKmxX Koja;

® HALpTa eJEKTPOHCKY eMy 1 00jacHn
NPHHLAT paji KoJia 3a TH(epeHunpare i
MHTerpasbere uptajyhn BpemMeHcke
aujarpame;

® HaLpTa eleKTPOHCKY LemMy 1 objacHu
MPHHLATI Paji KOJIA 32 OrPaHNHuaBame
uptajyhin BpeMeHcKe aujarpame;

® pasHKyje akTHBHE O]l MACHBHUX (uiTapa;

® u3pauyHa rpaHHuHy (PEeKBEHIH]Y 3a
AKTHBHH (DHIITAp TIPBOT i PYTOT pena;

MojauyaBauka Kona:

o Kouna 3a mudpepeHunpare 1 MHTErpabemne
Ca ONepaLOHNM NojauaBayem;

o Kona 3a orpanuuaBare HarnoHa ca
OnNepalHOHNM T10jauaBadem;

o DpeKBEHLIH|CKa KAPAKTEPHCTHKA;

® AKTUBHU QUITPH.

Cruuarse 3Hamba 0
NPUHUANKMA pajia i
TPUMEHH U3BOPa 3a
Hanajarbe;

® 00jacHH MPUHLMN pajia KOHBEPTOpa 3a
CHIKaBate HanoHa;

® 00jacHH MPUHLMN pajia KOHBEPTOpA 3a
NOBHILIABAKE HAMOHA.

HU3Bopu 3a Hanajame:

® JeIHOCMEPHH H3BOPH 3a Hamajambe
(KOHBEPTOPH 3a CHIIKABAIE HAMOHA U
KOHBEPTOPH 3a NOBUILIABAKLE HATIOHA).

Ha TMOYETKY YYEHHKE YIO3HATH Ca UM/bEBUMA
M MCXOJMMA HACTaBe / yuetba, MIaHOM paia u
HAYMHMMA OLCHHBAA.

Peanusaumja nacrabe

Teopujcka HacTasa (64 yaca)
naGoparopujcke Bexoe (32 uaca)

Bpoj uacosa no temama
(Teopuja + Bexbe)

« [lojauaBauka Kosia u H3BOPH

3a Hamajame ... (16+12)
« Hwmnyscha kona . (20+8)
o Jlururaiua Kojia .. (28+12)

MecTo peanuzaunje HacTaBe
Yuuonuua u naboparopuja

Monena onemema ua rpyne
TpuiukoM peanusatiije BexOH, Oie/berbe ce

nenu Ha rpyne 10 10 yuenuka.

Ouemupame
Bpem{csawe OCTBapEHOCTH MUCXO0/1a BPLUIMUTH

Kpo3:
« npahee 0CTBAPEHOCTH MCX0aa:
* TECTOBE 3Hamwa:

* YCMEHO H3Jlarae;

* TECTOBE MPAKTHYHUX BEIUTHHA.
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TEMA

LMJBEBH

ucxoau
Tlo 3aBpmieTky Teme yuennk he GuTH y cTamy
na:

OBABE3HU U NPENTIOPYYEHH
CAZIP)KAJU 110 TEMAMA

HAYUH OCTBAPUBAIbA TTPOIPAMA

IMojauaBayka KoJ1a M H3BOPH 32 HaNajamwe

Mpenopvke 3a peanusauujy Hacrase
Tokom peanuzalmje cBake Teme yBek ce

NPHIPIKABATH HCTOT MPHHLIMIIA: TEOPETCKH
06jacHUTH NOjaBy WM 3aKOHUTOCT,
NIOTBPAMTH je pauyHCKH (Tamo rie je 1o
moryhe) a OHJ1a H3BPIIMTH IEMOHCTPALIM]Y
WITH Mepera y 1abopaTopHji.

'V TOKY MIKOJICKE FO/IHHE Pean3oBaTh
HAjMakbe TPH TECTa 3HakbA.

TpeMETHH HACTABHUK MOXKE H3MEHHTH 110
10%, a y3 carnackoct CtpyuHor Behia 10
20% npenopyHeHor canpikaja.

Mpenopyke 3a peanu3aunjy teme
IojauaBauka Koia u M3BOPH 32 HANA|AH

Ha noueTky uikosicke roinHe noiceTuTH
yuennke Ha remy [TojauaBauka Kona 1 H3BOpH
3a Hamajae 13 NPeTXO/IHE rOJIMHe, jep ce
TPajMBO HACTABIba HA MPETXOHO CTeUeHa
3HaMba.

Vkonuko je moryhe, npuHuUKN paja Kona
npe/cTaBbaTh 1 o0bjalbasaT nomohy
BPEMEHCKHX Ijarpam HaroHa.

OGjacuutu 3uauaj Gpunrapa y
TeNeKOMYHUKaLMjamMa 1 MoBe3aTH ca
rpaanBoM Koje ce obpaljyje y npeamery
Teopwja TeeKoMy HUKaLIHja.

TTOHOBHTH OCHOBHE M10jMOBE O KaJIeMOBHMA,
Tpe Hero WITo ce 00pae HACTABHE jeANHULIE:
KoHBepTopH 3a CHIKaBarbe HaroHa u
KOHBEPTOPH 3 MOBHILIABAE HAMOHA.
Harnacuru pasmike n3vel)y akTHBHUX 1
NAacHBHUX Koia (OrpaHuuaBaua, Kona 3a
MHTErpaberbe, audepeHunpare, Gpuirapa).
Tpu aHanu3m paja nojayaBaukmx Kona
panuti Behu 6poj 3a1aTaka.
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TEMA

LHWBEBH

UCXOIUN
Ilo 3aBpieTKy TeMe yueHuk he 6utn y cramy
na:

OBABE3HU U MMPEMNOPYYEHU
CAZIP)KAJU TIO TEMAMA

HAYUH OCTBAPUBAIA IMMTPOTPAMA

MojauyaBauka KoJ1a N H3BOPH 32 HaNajabe

H3spuin Mepersa u
aHanM3upa pax
nojauaBayukmx Kojia;
U3Bpuun Mepera 1
aHaTM3Kpa paj

H3BOPA 32 Hanajatbe.

* M3MepH HaroHe OCLMIOCKONOM, HaupTa
BPEMEHCKe ZMjarpame W H3BPIIH aHATH3Y
pana Kosna;

o CHUMH (DPEKBEHIHCKY KAPAKTEPUCTHKY 1
ozpean rpaHnHe (peKBeHLije;

« TpHUMEbYje Mepe 3aluTHTe Ha paiy H Yy
naGoparopuju.

BEXBE:

1. Kona 3a nudepenumparse u kona 3a
HMHTErpabehe HarnoHa;

2. Kona 3a orpannuaBare HaroHa;

3. CHumatbe (peKBeHuHjcKe
KapaKTepUCTHKE,

4. Axrusnu puntpu;

5. TIpeknaauku H3BOPH 3a Hamajarbe.

Ipenopyke 3a peanusaunjy Bexdu:

« Jenna BexGa ce paau 1Ba CrojeHa wkosicka
uaca i 3a To Bpeme Tpea 1a ce ypaze cBa
Meperba 1 oGpajie pesysraTi.

« ¥ naGopatopuju tpeGa na Gy e 10BOSLHO
PAJIHMX MECTA 1 32 JeIHHM PaTHHM
cTosiom OyJ1y /1Ba 10 TPH yYEHHUKa.

o H3sohemwe BexGu ycarnacutu ca
TEOPHjCKOM HACTaBOM Tako 1a
ozroapajyhe BexGe ciiejie 0AMax HAKOH
obpaie TEOPUjCKOT rpauBa.

« Ykomnuko je moryhe, nadopatopujcka
Meperba NOTBPAUTH PadyHCKUM MyTeM,
WIH ypaauTH oaroeapajyhy cumysiauujy Ha
pauyHapy.

oV ciyuajy HenocTaTka noTpeGHe onpeme 3a
Heke BexOe, ypaauTu onrosapajyhy
CcHMYJTaLmjy.

 M3BewrTaje yueHnKa o pean3oBaHum
BezkGama npersie1aTH NPUIMKOM TpoBepe
NPAKTHYHNX BEIITHHA.

« HakoH cBakor umKiyca BexGH, Kpo3
MHIMBUIYaHH pajl ySeHHKa, OLEHNTH
HUBO CaBJIAIAHOCTH CTEUEHMX NPAKTHUHUX
BEWITHHA.
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HUCXOAN

OBABE3HHU U NMPEMOPYYEHU

TEMA HU/bEBU [To 3aBpuieTKy Teme yueHuk hie 6utn y craiby AUMH OCTBAPUBAIHLA MTPOTPAMA
e CAZIPKAJHA 1O TEMAMA
« CrHuabe OCHOBHHX ® 00jacHu U HALPTa MMITYJICHE 00/IMKe o VimnyscHu 06U HanoHa; [penopyxke 3a peaan3aunjy HacraBe v
3Haba 0 UMMYJICHUM HanoHa; o Komnaparopcka kosa u LLIMHTOBO KOMO; Temu UmnyicHa Koaa
koJHMa; ® oGjachn npuHLmn pana LlMuToBOT Kota; e Ocuunaropu (RC ocuunatop ca Bunosum
© 06jacHH MPUHLMI Paja U NPUMEHY MOCTOM M OCLIMIIATOPH €A KBapLOM); Ha nouerky nerasmno objacknTi nmnysncxe
OCHOBHUX (aun — (onosa; o bBucrabunna kona — duun — gnonosu; 00:111Ke HaroHa H KUXOBE NapameTpe.
o 0BjaCHM NPHHLUAN MyITHBHGPATOPA 1 o AcTaGHiHA KoNa — MyATHBHGpATOD; Tlpiaikom 0Gpaje KOMIapaTopa HaupTaTH
MOHOBUGPATOpA; o MoHOCTAGILTHA KON — MOHOBHGPATOP. TanacHe 06HKe 32 ONEPaLMONH TojauaBay
© 00jacHM MPUHLMN paja OCLMIATOPa; YNOTPEGIbEH Kao KOMMaparop, a sarum
06jaCHHTH NPEIHOCTH CTIELHjATHIX KOJia
KOHCTPYMCAHHUX /1 pajie Kao KOMNapaTopH.
s LLIMMTOBO OKHJIHO KOJIO 0GjacHUTH C
g ONepanoHHM 10ja4aBadeM 3a 1Ba
= pedepeHTHa HANOHa; Kao MPHMEHY HABECTH
E npeTBapare Apyror oGIika HarnoHa y
5 TPaBOYraoHH.
é Ipe oGpaze HactasHe jenunnie Ocuunaropu

U3Bpiun Mepera 1
aHanu3Mpa pan
HUMITYJICHUX KoOJia.

 HM3MEpH HaroHe OCLIMIOCKONOM, HaupTa
BPEMEHCKe Injarpame 1 H3BpLIK aHANH3Y
pana kona;

* MpUMerbYje Mepe 3alliTHTe Ha pay uy
naGoparopuju.

BEXBE:
. Komnaparopw, LLIMHTOBO OKHIHO KOO}

2. MynTuBuGpaTop u MOHOBHOPATOP;
3. ®nun — ¢aonosu;

4. Ocuunaropu.

0GHOBUTH MOBpATHY CMIpery, Koja je obpalena
y Enexrponnuu y apyrom paspeny.
MmnyscHa Koia 06pannTH ca JIOrHIKHM
KOJIUMa y3 TajiacHe 00JIHKe; HaBecTH
creun(uyHa Kona 3a MOHOBHOpaTope i
mysTHBHOpaTope, 3aThM LMuTOBa OKHMAHA
KOJIa, MTL.

[ne ron je o Moryhe, npuHuUMN pana kona
npejcTaBibaTH 1 00jalibaaTH noMohy
BPEMEHCKHX [IMjarpaM HaroHa.
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UCXoan

OBABE3HHU U INNPENOPYYEHH

WsBpuin Mepera 1
aHanusnpa pan
JIMTHTAHEX KOa.

* aHaIM3MPa pajl KOMOMHALMOHMX Mpeska;

* aHaNM3MPa Pajl CeKBEHLIMjaHHX Mpeska;

* aHaIM3Mpa paj ApUTMETHYKHX KOJa;

« ananusupa pan A/JI n J/A kouBepropa;

* TIpUMElbYje Mepe 3aliTHTe Ha pany Hy
naGopatopuju.

BEXBE:

. Konepu u nexonepu;

S

. MynTHniexcepH 1 IeMy ITHILIEKCEPH;

w

. Peructpu u Gpojaun;

4. ApurtmeTnuKa Kojia;

%3

. A/JT u JT/A xouBep3uja.

TEMA LUJBEBU Io 3aBpieTky Teme YI::;H”K he 6utn y cTamy CAJIPKAJN 11O TEMAMA HAYUH OCTBAPHUBAIbA ITPOIPAMA
o CTHLaHbe OCHOBHUX * Onuile paa KOMOHHALMOHUX MpekKa o KomGuHaumone mpeske (Kozep, 1ekozuep, Ipenopyke 3a peaqusaunjy HacTaBe v
3HaKba O ANTHTATTHHM (konepa, 1eKoepa, MyJITHILIEKCEpa, MyJITHITIEKCED; Temu JIurutanna Koia
KoJMMma; JiemyJITUIIeKcepa, pocTaTuykor 6adepa, JeMyITUILIeKCep, TpocTaTHy KK Gadepu, OGjacHATH J1a ce laHac INTHTANHA KOJla
MarucTpajia IMrUTalHIX CHIHANA); MarucTpajie IMrUTalHIX CHIHANIA); MCKJbYYHBO 1PaBE y HHTErPUCaHO]
* OMNMILE Pajl CEKBEHLIMjATHIX MpexKa o CekBeHumjanHe Mpeske (PerucTpu u TEXHOIOTHjH.
(perucrapa u 6pojaya); 6pojaun); OGjacuuTy pasnuky u3mel)y koMOUHALMOHIX
+ objachn pasnnky usmely komGunaunonnx | « Memopuje (ROM, RAM...); M CEKBEHUMJAITHUX MTUTAITHUX KOJIA, Kao H
M CEKBeHLIMjAIHKUX AUTHTATHUX KOJIA, KaO M | » ApHTMeTHHKa KoJa (Mpeske 3a cabuparbe 1 | pasnuky u3meljy aCHHXPOHHX H CHHXPOHHX
pasmky w3mel)y aCHHXPOHHX W CHHXPOHHX ony3nMame); Kora.
Koia; o A/Jln JI/A xouep3uja; 'V okBUpY KOMOHHALIMOHUX MpEska, Ha
* HaBelle BPCTe MEMOpHja 1 00jacHH BHXOBY |  Mukponpouecop (CTpYKTypa, OCHOBHE KOHKPETHHUM MpUMepHMa 00patuTi
MpUMEHY: KapaKTEepHCTHKE U MPUMEHa). peanusaujy cBUX MoGpojaHuX Mpexa.
* 1103Haje 3Hauaj HHTerpiucaHe MeMopHjcke Tocebro ncrahu onrosapajyhe uuterpucane
e KOMIIOHEHTe; KOMIIOHEHTE, HHXOBY CTPYKTYPY 1
g * 00jacHM MPUMEHY aPUTMETHUKHX KOJIa; moryhHocTn ynotpebe.
z « objacuu npunumn A/J{ u JI/A kouBep3uja; CekBeHLHjalHe Mpeke 00pannTH Ha HHBOY
g * 1103Haje CTPYKTYPY U NPUMEHY 1ema u Jloruke paza (TabanuHo u
E MHKpOMpoLecopa. ananuThukm). JlerasHo oGpanuTu caBpeMeHe
E MHTErPHCaHe KOMIIOHEHTE 1 IHXOBO
= kopuuherse.

ApuTtmeTHuKa Kojla 00paauTH Kao
MHTErpUcaHe KOMIMOHEHTE 3a onepauuje ca
6pojeBuMa U3PpaKEHUM Y GUHAPHOM OPOjHOM
cucTeMy ¥ ca Gpojeima m3pakerum y BCD
Koxy.

Mewmopuje 00paanTH 1€TabHO, apXUTEKTYPY
M OpraHM3alujy Kao H PUMEHy y
pauyHapckim cuctemmma. [loceGHo uerahin
HHTErprcaHe MEeMOPHjCKe KOMIOHEHTE Kao 1
UXOBY npuMeHy. OGjaCHUTH yKpaTKO i
caBpeMeHe MEMOPHjCKe YHTIOBE Bellike
rycTuHe nakosawa (2D, 3D) u ynytuti
yuenuike Ha nossare MutepHer aapece 3a
JIeTajbHO yTO3HABAMbE Ca MEMOpHjama
PEHOMMPAHHX CBETCKHX Mpon3Bohaua.

4. KOPEJIALIMJA CA IPYTUM NMPEAMETUMA , OTHOCHO MOAYJIUMA

Martemaruka, ®usuka, [paktuuna HactaBa, OCcHOBe eleKTpoTexHuKe, ENeKTpuuHa Meperba, CTPYYHH MpeaMeTH/ Moy in
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Hasue npenmera:
Fonuukbu GoHa uacopa:
Pazpen:

LusbeBn npeamera

EJIEKTPUUHA MEPEA
68 yacosa

ApyTH

VnosnaBate ca MEPHHM HHCTpYMEHaTHMa U HpHGOpOM Kao U HAYMHOM HBHUXO0BE ynoTpe6e;
Ognianasaibe BelITHHAMA NpaBiIHOT KopHiuhera ypeljaja, pasnuuTHX MEPHHX HHCTpyMeHaTa W npuGopa;
Vno3HaBake ca NPUMEHOM MUKPOpauyHapa y Meperby;
OsnajaBarbe BeIITHHAMA OUNTaBAba PE3YJITaTa IPU MEPEibY, BIXOBOM 00paioM, rpaduukuM NPUKa3HBALEM U MHTEPIPETALHjOM pesynTara;
Cruuarbe 3Haba NOTPeGHNX 3a 00aBIbakbe MEpeHa H HCITHTHBAKLA Y eIEKTPOTEXHHYKO] CTPYILH.

HWBLEBH

HUCX0au
Tlo 3aspurerky Teme yueniik he G y craby aa:

OBABE3HM U MPENOPYYEHU
CAJZIP)KAJU 11O TEMAMA

HAYUH OCTBAPUBAIbA ITPOTPAMA

« OcnocobbaBare
yueHuKa 3a kopuwhere
PasMuMTHX BPCTa
EJIEKTPOHCKHX
HHCTpyMEHaTa;

+ Ocrnocod:basarbe
ydeHHKa 3a Kopuihere
PasIHIUTHX METONA
Mepera;

+ Ocnocodbasare
YUEHHUKA 32 pasTHunTe
HauuHe o0paze n
NPUKa3uBak-e pesysiTaTa
Meperba.

OJIpeIv rpelike Mepera;

1POBEPABA OCHOBHE 3aKOHE EJIEKTPOTEXHHKE
MepereM HaH3MEHHUHE CTpyje i
HAN3MEHHYHOT HANOHA;

M3MepH aKTHBHY, PEaKTHBHY, NPUBHIHY CHary
H (akTop cHare;

KOPHCTH PasliMiuTe METOJIC 32 MEPEHE CHara y
KOIIMMA HAaH3MEHHUHE CTpYje;

M3MEpH MPOIYCHH OTCEr OCLMIATOPHOT KOJa;
KOPHCTH MEPHH MOCT 3a MEperbe OTIOPHOCTH,
KanaluTHBHOCTH H HHIyKTHBHOCTH;

T0/IECH OCLIMJIOCKON M H3MEPH HArIOH,
rojauatbe, cnabberbe, yuecTaHocT H pasHy
Pa3IHKy OCLIOCKOMOM;

TN0JIECH OCLIMIIOCKON W U3MEPH BpEME yCrioHa,
Onajiama i Kallliberba HBULE HMITYJICa;
u3mMepH koeduumjent uzoGnuuera K-metpom;
PasniKyje KapaKTePHCTHKE aHATOTHIX H
JITHTAIIHAX HHCTPYMEHATa;

u3MepH (PPEKBEHLM]Y AMrHTATHUM
(pekBeHLMETPOM;

HCIIHTA MCTIPABHOCT N0JyNPOBOAHUKA
JITHTATTHAM MYJITHMETPOM;

4ETBOPOKHUHO H3MEPH HHCKE OTMOPHOCTH;
M3MepH HanoHe Ha yrpa)eHHM eleMeHTHMa;
Kopyctu aurutaniu RLC-MeTap 3a Mepere
OTINOPHOCTH, HHIYKTHBHOCTH
KanatuTHBHOCTH:

no3Haje MPeIHOCTH OCLIMIIOCKONA ca
JMrUTanHUM namhemem;

T03Haje HAYHH MOBE3NBAba OCLIMIOCKONA Ca
pauyHapoM 1 MeMOpHcarba pesy.TaTa Mepersa;
kopuctn PC ocunnockon;

N03Haje HAYMH NPUKIbYUHBaba 1 QyHKLHje

BEXBE

1.

10.

1.

'Vrio3HaBae yueHHKa ca Mepama 3alliTuTe Ha
pazy, npuGOpPOM 3a elIEKTPHYHA Meperba,
MaKeTaMa H MHCTPYMEHTHMA;

Ipeuike Mepersa (AncosiyTHa u peslaTHBHA
rpewka. Bpere rpeiuaka: rpy6e, ciyuajue,
cucremarcke.) OGpaza pesynrara.
Tlpencrasbare pesy.aTaTa Mepeb:
Meperbe HaU3MEHHYHOT HATlOHa U CTpYje
aHanoruum myatumetpom (Iposepa
Owmosor 3akoua, I1peor u Jlpyror
Kupxodosor 3axona);

Mepere HaH3MEHHUHOT HAMloHa | CTpyje
AHATIOTHIM MyJITHMETPOM (Y PeIHOM 1
napanentom RLC koay);

Meperbe akTHBHE, PEaKTHBHE M NPHBH/IHE
cHare 1 (pakTopa cHare;

Barmerap, BapMeTap - Mepere cHara y Koiy
Hau3MEHHUHe CTpyje:

Mepetse MPOMyCHOT OMCera OCLHIATOPHOT
KOJIa METOZIOM PE30HaHCe;

MepHH MOCTOBH — MepeHe OTHOPHOCTH,
KanaLMTHBHOCTH 1 HHILYKTHBHOCTH;
Ocumnockonu:

(nozeiaBatbe OCLMIOCKONA, NOACIIABaHE
(peKBeHIMjCKN KOMMEH30BaHe COHIE,
BHILIEKAHATHU pan);

Mepetbe jeIHOCMEPHOT i HAH3MEHUYHOT
HAMOHA OCLMIIOCKOMOM;

Mepeme nojadarba 1 crnadbera
OCLIMITOCKOTIOM;

. Mepetbe yuecTaHoCTH 1 hasHe pasiike

OCLIMIOCKONOM;

. EnextpoHcku renepatopu

Ha nouetky yueHuke ynosHatu ca uMbeBUMa U
MCXO/1Ma HacTaBe / yuera, MIaHoM paja i
HaYMHNMA OLeHHBatbA.

Peanmsaumnja wacraBe

naGoparopujcke Bexkoe (68 uacosa)

Mecro peanuzauuje nacrase
JlaGoparopuja

Moznena onebemwa Ha rpyne
Onesberbe ce aeu Ha rpyne 10 15 yuenuka

OuemnBame

BpeHoBae 0CTBAPEHOCTH HCXO0/1A BPLINTH
Kpo3:

« npaheme 0CTBAPEHOCTH HCXOJIA;

* YCMEHO H3Miarare;

 TECTOBE MPAKTHYHHX BEIITHHA.

Ipenopyxke 3a peann3aunjy HacTaBe

TIpeaMeTHH HACTABHUK MOJKe U3MeHHTH 10 10%,
a y3 carmacHoct Ctpyusor Beha 10 20%
npenopyyeHor capxkaja.

« Jenna BexGa ce pajy 1Ba criojena WKoJcka
vaca ¥ 3a To Bpeme TpeGa 1a ce ypase csa
Mepera i 00pase pesyaTaTh.

« V naboparopuju Tpeba aa Oye 10BOLHO
paaHuX MecTa 1a 3ajCDHMM PaaHuM CTOJIOM
OyJy 1Ba 10 TPU yueHHKa.
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aHATH3aTOPa CIEKTpa;
no3Haje BpcTe ypeljaja 3a ayToMarcka Mepera;
MpUMerbyje Mepe 3aliTUTe Ha pay Hy
naboparopuju.

15.

16.

18.
19.

20.

21.

22.

23.

24.
25.

( RC reneparopu. I'enepatopy yHkija —
Meperse HaroHa PasimuInTHX 00MHKa
OCLHIIOCKOTOM);

. Mepeme napaMeTapa npaBoyraoHor HMyJica

OCLIHIOCKOTIOM

(Mepetbe BpeMeHa yCroHa, Onajiama u
KallllbeHa HBULE HMIYJICa);

Mepauu napaveTapa 1 Mepaun
KapakTepucTHKa CHrHaia

(eheKTHBHA BPEHOCT CIIOKEHOT
MEPUOIMYHOT CHTHAMIA , Meperse (akTopa
u3obnnyerma K — metpom);

JIMruTaiHu MHCTPYMEHTH (OCHOBHA MEpeHa
JIMTHTATHOM MYJITUMETPOM);

. MicnuTuBare nosiynpoBoHUKA MTHTATHUM

MyJITHMETPOM;

UeTBOPOKHUHO MEPEHE HHCKUX OTHOPHOCTH;
Jlurutanuu gpekBeHUMETPH

(Mepere CPeIbHX, HICKHX M BUCOKHX
YHUECTAHOCTH; TaYHOCT TMTHTATTHOT
(bpekBenLveTpa — ynopelupawe Mepera
(pekBeHLHje PPeKBEHLMETPOM H
OCLIMIOCKOTNIOM);

Mepetse Ha yrpalieHnuM eeMeHTHMa
JITHTAIHUM MYJITHMETPOM H
OCLIMITIOCKOTIOM;

Mepewe aurntanium RLC metpom;
MHCTpyMEHTH ca MUKPOpPauyHapoM:
OCLIM/IOCKONH €a IMPHTATHHM namhersem;
TMogesusame ocuunockona u PC pauyHapa,
PC ocuunockoru;

Vpehaju 3a ayromarcka Mepera;
AHaH3aTOPH CHIHAA | CTIEKTPA.

Vkonuko je moryhe, naGopatopujcka Meperba
TIOTBPIUTH PAuyHCKUM MyTEM, WIIH YPAIHTH
onrosapajyhy cumynaumjy Ha pauyHapy.

V cnyuajy Henocratka notpeGHe onpeme 3a
HeKe 071 BexOH, ypanuti oarosapajyhy
CHMYyJNALKjy WU IEMOHCTPALH]y.

Ms3Beluraje yueHHuKa 0 peau3oBaHiM BekGama
npersieiaTH NPHIHKOM NPOBEPe MPaKTHUHHX
BEWITHHA.

BesxOe nonenutn y yetupn uukiayca. Hakon
CBAKOT LMKITYCa BEKOM, KPO3 HHIHBHIYATHI
Pajl y4eHHKA, OLCHHTH HHBO CAB/IalaHOCTH
CTEUEHMX NPAKTHUHNX BeLITHHA.

V npBoM TepMiHY BEKOM yNO3HATH yueHHKe
ca npuGOPOM i HHCTPYMEHTHMA KOjH Ce
KOpHCTe, HAUMHOM pajia 1 NpaBuiIMMa
noHaIamwa y 1abopaTopHjH, kao 1 Mepama
3amruTe.

V Ipyrom TepmMuHy BekGH MOHOBHTH Ca
YUEHULIMMA rpelike Mepera, oopay
pesyJiTaTa u NpeiCTaB/bame Pe3yITaTa Meperba
Ha MPHMEPY jeIHOCTABHOT KoJa ca
jenHocmepHoM cTpyjom.

Mepete Hau3MEHUYHE CTPYje 1 HanoHa,
cHare, (ha3He pasIuKe, NEPHOIA U y4eCTAHOCTH
MoBe3aTH ca Temama Koje ce oopalyjy y
npeamery OCHOBE eJIeKTPOTEXHHKE.

Mepeme Ha yrpaljeHnm enemeHTHMA
JITHTAIIHAM MYJITHMETPOM H OCLIIOCKOTIOM
OpraHH30BaTH Ha HEKOM o/ ypehaja (MakeTa)
KOjH CE KOPHCTE y CTPYYHHM TPEAMETHMA.
VueHuKe yro3HaTH Ca HAYMHOM paja
aHATTH3aTOPA CNIEKTPa, HAUHHOM
NpUKIbyuHBaa U GyHKuijama. [okasat
CcrieKTap CHHYCHOT CHIHaa M HariacuTH ja he
MHCTPYMEHT KOPHCTHTH Y KACHHjUM
paspennma.

Harnacuti pasniky y npeunsHocTH
TAuHOCTH Mepera Kaja ce UcTa BeinunHa
MEpH Pa3TUUNTHM HHCTPYMEHTHMA HIH
PAsIMYUTHM METOaMa.

Tokom pajia y laGopaTopHju 1 y npouecy
Meperba, HHCHCTHPATH Ha MO3HaBaMY Mepa
3aITHTE 1 PHMEHOM NPABIIIA O PYKOBakY
onpemMoM.
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KOPEJIALIMJA CA IPYTUM NPEAMETUMA / MOAYJIUMA
Maremaruka, ®usznka, OcHOBe eeKTpoTexHuke, [IpakTHuHa HacTaBa




image12.png
0 (usnukum
Be/IMUHHAMA KOje
neduumury
MArHeTHO osbe 1
KapaKkTepHcTHKaMa
MarHeTHOT NoJba
CTaNHkX MarkeTa u
MarHeTHOT NoJba
eJIeKTpUUHe CTpyje

M eNIEKTPHYHU NOTEHLH]all, OTHOCHO
©JIeKTPUUHH HANlOH M 3Ha Be3y u3Mehy
jaumHe noJba M MOTEHUHUjaIA, OIHOCHO
HanoHa

pasyme NojMOBe eIeKTPHIHE JIHHHje
cHiIe W eneKTpudHI (rryke

3Ha YeMy je jelHaK pajl eNeKTPHIHe
cune 1 Besy umely pana u
€JIEKTPHUHOT HANOHA

0Bjachi 0COOMHE MarHeTHOT ToJba
CTAJIHHX MarHeTa i MarHeTHOT N0Jba
€JIKTPHYHE CTpYyje

pasyme nojam MarHeTHor (uiykca n
T0jaBy eEKTPOMArHeTHE HHIYKLHje

T0Jbe 1 BHXOBO NPUKA3UBarse MomMohy
eJIEKTPUUHUX THHU]a CHJle.
Enextpuunu pryke

Pajly eNeKTpHUHOM NoJbY. Be3a
n3Mel)y pajia 1 eNeKTPHUHOT HanoHa
MarhetHo noske.  MarseTHa
MHAYKUMja 1

MarHeTHu dayke

EnexTpomarseTHa uHIyKumja.
DapaiejeB 3aKOH eJIeKTPOMArHeTHe
MHIYKUMje
Hemoncmpayuonu ocnedu:
JleMOHCTpaLHja TOCTyNaKa 3a
HaeNIeKTPHCABaKE TeNa

Epcrenos ornen

JlemoHCTpaLija enleKTpOMarHeTHe
MHIyKIMje

KOPEJIALMJA CA APYI'UM NPEAMETUMA
®  CBM CTpYUHM NPEIMETH y KOjHMa Ce Npumetbyje husnka

* Maremaruka

e PauynapctBo u uHdOpMaTHKa
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OTO MOTOPH

. OCTBAPUBAIE OBPA30BHO-BACIIMTHOTI PAJIA — OBJIMLIM U TPAJAILE

PA3PE]L

HACTABA

Teopujcka HacTaBa

Bexbe

IpakTHyHa HacTaBa

Hacrasa y 610Ky

VKVITHO

11 68

34

102

3.

P

. UIWJBEBU MPEAMETA

OcnocobuTH yuennka 3a 06aBsbatbe M0OCIOBA O/P/KaBaba 1 OTKIakaka HeMCPABHOCTH HA 0TO MOTOPUMA.

HA3UB U TPAJALE MOIYJIA
a3pes: ApyrH
Tpajame MozyJia (4aco!
Pea.6p. HA3MB MOJIYJIA PE/AIESMOIIE (BECORM)
T B 1
1. Hauuu pana oto moTopa 24 12
2 Mexanuzam 3a pa3BoJ paHOr Tejla 18 9
3 PanHu npocTop 0TO MOTOpa M MOTOPHHM MEXaHH3aM 18 9
4. TopuBa 1 Ma3uBa 8 4
YKYITHO: 68 34
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4. UWJBEBU, UCXOJH, OFABE3HU U MPEMOPYYEHU CAJIPKAJU U HAYUH OCTBAPUBAKA MOAY.JIA

Hasug moaysna:
Tpajare Moayna:

Hauun pana oto moTopa
36 yacosa

LUMJBEBU MOAYJIA

HCXOIM MOAYJIA

IMo 3aBpureTky MozyJia yueHnk he Gurh y

cramby na:

OBABE3HHU U MPEMOPYYEHH
CAIPKAJU MOAYJIA

MPEMNOPYYEHE AKTUBHOCTHU U HAUYUH
OCTBAPUBAIA MOAY.JIA

*  Crhuame TEOPHjCKHX H
NPaKTHYHAX 3HAKbA W3
HauMHa paja 0To MOTOpa
1 npatehux cnctema

3HATH HAYHH IPETBApaH-a TOMIOTHE
eHepruje y MexaHHuKH paji 0TO MOTOPOM,
1T je KOPUCTaH Pajl W WITA je MyMIHH
pany pV ajarpamy

3HaTH NPUPOJIe KPUBHX MOMEHTA H CHare
0TO MOTOpa (IIOFOHCKE KApaKTePHCTHKA
MoTOpa)

3HaTH WTa je CTeneH KoMnpecuje MoTopa
u pasiky usmeljy crenena kommpecuje u
KOMIIpecHje MoTopa

3HaTH MHCTANALM]y chCTeMa 3a
cHaG/ieBarbe TOPUBOM, MYMIIE HHCKOT i
BHCOKOT PHTHCKA, aKyMyJIaTop 3a
TOPHBO 01 IPUTHCKOM 1 GpH3rasbke,
YNPaBbatbe NPHTHCKOM H MPOTOKOM
ropusa

3HaTH J1a 3aMEHH TEUHOCT y CHCTEMY 3a
xnal)ere MOTOpa i MCTIHTa Pajl
TepemMocTaTa y TOKy 3arpeBatba MOTOpa i
Ha PalIHOj TeMMepaTypH

3HaTH KaKo ce nape ropusa u3 CHCTEMa 3a
cHabnieBarbe MOTOPa FOPHBOM CMELLTajy
y mocyiy ca akTHBHUM yribem (“cabon
canister”)

3uaTh QyHKUMje KaTATUTHYKNX
KOHBEPTOPA 3a HeyTpallM3aLijy
OTPOBHUX racosa, yrjbeHmoHokeua, CO,
yrsbosononuun HC 1 asothu okenau
NO, y u311yBHHM racoBHMa

3HaTH /12 yTBPIH CACTaB H3yBHUX
racoBa ypel)ajem 3a KOHTPOJIY M3/lyBHHX
racosa

3HaTH WTa je Ha/lMybehe 0TO MOTOpa i
3aNPEMHHCKY eDHKACHOCT MyHhera
LMAMHIPa MOTOPA KOJL HAJUITY b eHUX
MOTOPa 1 KOJI MOTOPA Ca TPHPOIHAM
ycHCaBambeM

TEOPUJCKA HACTABA:

Hauuu paja 4eTBOPOTAKTHOT OTO
MOTOpa, TaKTOBH H MPOLIECH
TeopHjcK 1 CTBAPHH LUKIYC OTO
Motopa y pV anjarpamy

XOMOTeH U CIIOjeBHT HAYHH
paja/nymera 0T MOTopa,
(hopmuparbe TOMIOTHOT 1 TOMIOTHO-
M30/IALMOHOT CJI0ja KOJL CIIOjeBUTOT
TyHeHba MOTOPA, Pa3BHjeHa CHara Npu
XOMOI€HOM M CJI0jEBHTOM MyHeHY,
nabere CMelle BAPHHLOM, TPEHYTaK -
Yrao nambersa - Npenasbera, 3BUCHOCT
yria npe/inasbea o1 6p3uHe MoTopa,
(hase caropesatba, GpOHT nnameHa
Hauun xonmpone momenma:
Onpehuaibe KOTHUHMHE MyHbeHha 0TO
MoTOpa paspehuBarem Ba3ayXom
nyTem KiamnHe

CacraB cMelue 1 KOeHUUHjeHT BULIKa
Basjlyxa A, cupoMalsa u Gorata
cMelna, 3alTo , IeaHa" cMela Hitje
nIeasHa, XOMOTeHH3aLMja cvele
CucTeM 3a Hanajae ropHBOM MOTOpa
KapOypaTopoM, 3a yOpusrapare
rOpHBa Y YCHCHH KOJEKTOP Y jelIHOj
Tauku (“singlepoint injection™ SPI),
Buue Tauaka (“multipoint™ MPI) u
cHeTem 3a yGpusraBarhe ropusa
ZIMPEKTHO Y LMIMHIAP MOTOpa
(Gasoline Direct Injection, GDI)
VCII0BH 104 KOjHMA CE Nape ropusa
BOJIE M3 MIOCY/IE CA AKTUBHUM YTIbeM
Ha yche MoTopa

Paji TpocTeNneHOr KaTatuTHIKOr
KOHBEPTOPA 1 KOHBEPTOPA 32 A30THE
OKCHJIe, HaYHH Mpaxibemba NO,

Ha nouetky Moaynia yueHHKe yro3HaTH ca LMbEBMMA 1
MCXOAMMA HAcTaBe / yuerba, IIAHOM Paja i HaYHHHMA
OleHBakba.

OGauun nacrase
Monyn ce peanusyje kpos cienehe oGnnke Hactase:

*  Teopmjcka HacTaBa (24 uaca)
* mpakTH4Ha HacraBa (12 yacosa)

Monena onesbera na rpyne
Onesmerbe ce nenu Ha rpyne (10 15 yuenuka y rpynm),

NPHIMKOM peanmsaimje:
*  NpaKTHYHE HAacTaBe

Mecro peannszauuje Hacrase
*  YYHOHHUA- TEOPHjCKA HACTaBa

*  paanoHHua/1aGopaTopHja 3a BO3UIA — NPAKTHYHA
HACTaBa

Tpenopvke 3a peanusaunjy nacrase

Tpu 06paam nojeIMHUX HACTABHHX jeIMHHLIA KOPHCTHTH

naHoe, CINKE, UPTekKe, MPeceke 1 JeNI0BE/CKION0BE 0T0

MOTOpa y paHOHKLI/ TabopaTopHjH 3a BO3MIA.

«  KopuctuTi MysiTHMEIMjaTHE NPe3eHTalMje 1
cHMyJIalHje HauMHa Pajia paja 0To MOTOpa, MyHera
UMITMHIPA, CHCTEMA 32 HaMajatbe FOPUBOM, TPOCTENEHOT
KaTaJUTHUKOT KOHBEPTOPA, PELMPKYJIaLuje H3ayBHHX
racoBa, MEXaHHUKHX U TYPGO KOMMPECopa, ...

o IlpumeHuTH MOTPeGHE 3aITHTHE Mepe NpH pazy 0TO
MOTOpa (CHCTEM 3a 0BONEHbE H3TYBHHX racoBa U3
panuonue, [T mepe, pusnuke nospene, Gesdearoct
paja npy noju3akky BO3MIA HA AN3ANULY U CIIHYHO).

«  KopucTuTh ynyTcTsa pasinauTux npoussohada o
TPABHIIHOM TIOCTYTIKY PYKOBakba, OpKaBarha,
KapaKkTepHCTHUHIM HEHCNIPABHOCTHMA, HAUHHY
u3BONeHA IMjarHOCTHYKHX MEPekba, ...

«  [pakTuuHy HacTaBy ycKJaauTH ca 3Bohemem
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10.

11.

12,

13.

[Mo3HaBaTH KOHUENT YMateHa MOTOpa Ha
OCHOBY Hanmymemwa (“downsizing™)
Pasymern HaunH Ha Koju ce noehasa
MOMEHT MOTOPa Ha/lNyeheM

3HaTH PasNKy Y MOTOHY H OTPOUIHH
eHeprije n3mely MexaHHIKHX H
TypGOKOMMpecopa 1 pasyMeTH 1ojam
L Typbo-pyne* koja npati
TypGokomnpecope

TosHasati (puKLMOHE H 3ynuacTe
KaullIHe MPEHOCHHKE CHAre i JIaHuaHe
NpEHOCHHKE CHare

KOHBEpTOpa

o CHmKaBarbe BPLIHE TeMrepaType
M31yBHHX racoBa PELMPKY.IalnjoM
n3ayBHUX racoa (Exhaust Gas
Recirculation, EGR)

« Cacrap n311yBHHX racoBa

* Mexanuuku komnpecopu Root u
Lysholm u Typ6okomnpecopu
(wastegate)

« VTHl@aj npevewTaba paTHiX Tauaka
MOTOpa 3 BHIINX Y HiKe GpojeBe
00pTaja Ha EKOHOMHYHOCT MOTPOLIHE
ropHBa H BeK Tpajakba MOTOpa
cMarberbeM Opoja LmKiyca u
CMakbEHbIEM TyTa i TIOBPIIMHE TPEHa

« KnnHacTi GpHKLMOHN KanlHK
NPEHOCHMILH, 3yMYaCTH KauILIHI
NPEHOCHHILM 1 NIPEHOC CHare NaHLuMa
¥ IaHYaHALIMA

TeopHjcke HacTase u onpemsbeHowhy paanonnue
PATUUNTHM OTO MOTOPHMA/BO3HINMA/MAKETaMa 1
mMepHUM ypehajuma.

o IlpeameTHu HaCTAaBHUK MOKe W3MeHHTH 10 10 %
npenopyueHnx canpikaja Moyna uim 10 20 % y3
carnacHoct CtpyuHor Beha.

«  Ha kpajy Monyia yueHHK pajm TecT 3Haba

Ouemwupame
Bpe/HoBak:e 0CTBAPEHOCTH HCXO/1a BPLUIMTH KPO3:

npahetse 0CTBapeHOCTH HCXONA

TECTOBE 3Hamba

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEWITAjH Ca NPAKTHYHE HACTaBe
CeMHHApCKH paj

U

Monyn ,,Haunu pana oto Motopa™ u Moay ,,PasBoann
MeXaHH3aM* M3y FPavBO W3 HAauMHA paja MoTopa,
npatehe cuCTeMe M TK3B. ,,CPE/libe ONpaBke MOTOpa™ -
OmpaBKe Koje Ce MOTy M3BECTH 0e3 H3rpajime MoTopa.
TMocnenwn enemer koju ce nsrpalyje je rmasa motopa, y
BO3MITY OCTajy NIOMOTOP H MEHadKi MPEHOCHHK.

Moy ,,PaiHu pocTop 0TO MOTOPa H MOTOPHH MeXaHH3aM™

M3y TPaJMBO M3 PAJHOT NPOCTOPa MOTOPa H KpeTarwa
MOTOPHOT MeXaHH3Ma. 3 pajl Ha OBOM MOJIyJTy MOTpeGHO je
M3rpaanTH (NOJTY)MOTOP Ca MEHAUYKHM NPEHOCHHKOM H3
BO3MIA.

Ocrnocobbasarbe
YueHHKa 3a u3Bohere
NPaKTHYHKX PaZioBa Ha
0TO MOTOPY

3mHatu la u3rpaaM u yrpanu kapGyparop,
SPI, MPI, GDI cuctem 3a Hanajare
rOpHBOM

3HaTH JIoruKy yBoherwa pa3BoaHuKa
nambera y (asy ca parom Motopa -
Pa3BOJIOM PAIHOT TeJa, MO O3HAKAMa Ha
3amajity 1 3BOHY MEHauKor MPEeHOCHHKa
ca UNJbEeM J1a Pasyme 1Ta pain MOTOPHH
pauynap, (ECU), Ha caBpemennm
CHCTEMHMA Najberba r1e Hema
Pa3BOJIHMKA, 3HATH J1a W3TPAK U yrpaan
PA3sBOMIHUK Masberba, 3HATH J1a 3AMEHH
NIATHHCKY 1yrMajl i NONECH 3a30p
n3meDy KoHakata JyrManu, a yTBpau
TpeHyTaK Gauarba BapHHLIe MyTeM NpoGHe
samnuue 12 [V] na kopuryje 3asop

NMPAKTUYHA HACTABA:

1. Msrpaawa u yrpaamwa SPI, MPI, GDI
CcHCTeMa 3a Harajatbe ropHBOM,
3aMeHa NpeuncTaya 3a Basayx

2. 3ameHa npekuiaua HUCKOT HanoHa
Pa3sBOIHIKA Nasberba, 3aMeHa
caehua, nozewasarmwe 3a3opa
ceehinue npema Turny, Mepe
NpUTE3aa, H3MPajba i yrpaba
Pa3BOHIKA Nasberba, MOJIeIIaBahe
3a30pa KOHTaKaTa NpeKuiaua HUCKOr
Harnoua (,,MIaTHHCKa AyrMan’), yrao
3aTBOPEHHX KOHTAKaTa, MOBE3UBAkE
BHCOKOHAMOHCKHX NPOBOHNKA Ca
cehmuama o penocreny nasmera,
ozHoc Gpoja oGpraja pazBoaHHKA
Nambera i KOJIeHacTor BpaTia,

«  [lnan peanusaumje paaHuX 3ajataka yCKIaIuTH ¢ 6pojem

paaHuX MecTa, OpojeM yueHHKa y rpynu ,

onpemsbeHowhy paHoOHHLE Y LMIbY HCTYHEHba 3aXTeBa

HaBe/IeHnX y Koonn «Mexonu moayna».

o Tlogenntyn yueHuke Ha WTO Matbe rpyne, umajyhn y Busy

J1a IPCTEH OKPYKeH:a OKO HAaCTABHHKA W HACTABHOT

CpesicTBa OGMYHO He MOJKE /1a Cajipyki Bue 01 6 (ect)
YUEHHKa, UITO 3aBHCH O] BEJIMUHHE HACTABHOT CPE/ICTCBA

1 MoryhHocTH HacTaBHuKa 1a 00e30enn 106ap yBua y
pajl yueHunka

«  Benuuuua rpyne ca craHoBuiuTa 6e36eaHocTy Tpeda 1a
Gy/le TakBa /la HACTABHUK MOJKE 1a KOHTPOJIHLIE Pall
Y4EHHKa KOjH HErOCPE/IHO pajie ca HACTABHMM
CPEJICTBOM, allaToM M NPHGOPOM U IeITyje MPEBEHTHBHO
3a CJlyuaj OMACHOCTH OJ1 MOBPE/a.
M3y3eTHy naxcwy Tpeda oGpaTuTh Kaz ce paau ca Behum
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MEpEeHeM yriia 3aTBOPEHHX KOHTAKaTa y
pajty MOTOpa # J1a OIECH MOUETHH yrao
Npe/INasbera eeKTPOHCKOM
Gbeckanuiom (CTpodocKonom)

3HaTH TONNOTHY BpeaHOCT cBehnte 1
KOHLIeNT Mpeckakara BapHHIE Kpo3
Ba3LyX H 110 NOBPUINHK

3HaTH /1a M3MEPH KOMIIPECHjy MOTOpa
3HaTH 12 yTBPAM 3aNTHBEHOCT
KOMTIPECHOHOT NIPOCTOPA MPOTOKOMEPOM
3a Mepere KOJIMYHHE NPOMyIITabha
Ba3/lyXa 3 KOMNPECHOHOT NPOCTOPA NpH
TyHseHy KOMIIPECHOHT MPOCTOpa
BA3/lyXOM 1101 IPUTHCKOM

3HaTH J1a NPOLECHH CTaHe NOjeMHHX
UMITHHIAPa MOTOPA M MOTOpA Y LETHHI
Ha OCHOBY BPEJIHOCTH 100MjeHHX Ha
Meperby KOMIpPECcHje H 3aNTHBEHOCTH
MoTopa

3HarH nosuumjy TypGokomnpecopa,
mehyxmanmwaka (“intercooler”) y ycucHom
CHCTEMY ¥ /1a MCTIHTA BOJL O] KOMIIPEcopa
Ka Meljyxiabaky Ha Tparose noehane
nopoue yba TypSokoMnpecopa

VMeTH 1a KOPHCTH yHHBEP3aIaH ajiat 3a
ayTOMeXaHHKy

3HaTH J1a N0ZiecH Mepy NpuTe3ama Ha
MOMEHT-KJbYdY H HAYMH NIPHTE3arha
BHjYAHOT APa MOMEHT KJbY4eM, 3HaTH J1a
110 3aBPLICHOM NpUTE3atby Tpeda 1a
OTIYCTH ONPYTY MOMEHT KJbyua 11 He 61t
yCIie/l KOHCTaHTHE CHJIe Y Z1y/KeM BpeMeHy
JIOLIIO 10 ,,Ty3akba‘ MaTepHjana onpyre -
npoMeHe KpyTocTH onpyre (,.ciiabbera
Oonpyre). 3HATH J1a YyBa KIby4d 01
MEXaHHYKHX Y/Iapa /1 ra He KOPHCTH 3a
OTMYWITake jaKo MPUTErHYTHX BHjYaHHX
naposa

w

onxoc Gpoja 0bpTaja GperacTor 1
KOJIEHACTOT BpaThia

Mepere koMmnpecuje MoTopa
Meperbe MponycHOCTH (Ltyperba)
PAJIHOT M KOMTIPECHOHOT MPOCTOpa
LHIMHPA MOTOPA MPOTOKOMEPOM 3a
Ba3/lyX MO/ MPHTHCKOM

Tpunpema BujuaHor Mapa 3a
npuTE3athe ¢ 003UPOM Ha TpeHe y
napy W Tpee raBe BUjKa/HaBpTKe
110 NMO/03H (YHCT HABOj rIaBa
BHjKa/HaBPTKa U NOJLIOra M0 KOjOj
KJM3H T1aBa/HaBpTKA

Koeduuujent tpera npu crajamwy o
W 3aBHjakby |1 BHjYAHOT Mapa, [o>H,
AKYCTHUHH CHTHAJ 32 IOCTHTHYTY
Mepy NpHTe3ata ce MOpa OCTBAPHTH
TOKOM 3aBHjatba, (1) y CynpoTHOM
Mepa NpuTe3atha je yMareHa,
TIOHABJbAHE NIPUTE3aHA BUjHAHOT
Tiapa ca MpeTXOAHMM OTIYIITAKEM
BHjKa,

DH3HONOWIKH TOJOKA] pyUHLe
MOMEHT KJby4a y OJHOCY Ha Tello KOJL
TpHUTE3akha BHjYAHOT Napa,
NpUIPKABARE T1aBe KIbyda 33
TpHjeM pejlykoBaHe CHile pyuuLe
KJbyua Ha OCy NpHTe3amba,
noKanamwe oce Kbyda ca 0coM
BHjYaHOT Napa, 00aBe3Ha NpUMeHa
HeHCXabaHOT KJbyda W [JaBe/HaBpTKe
BUjYaHOT napa, Gakaapere MOMeHT
KJbyua

macama M3Hajl rinase U Teja ¥ ca HanperHyTum onpyrama
KOje Ce MOTy HEKOHTPOJIHCAHO PellaKCHpaTH Y cMepy
HaCTaBHHKA W/WJIH yueHHKa, noceGHO y cMepy noriena
TMouerax pana y paxHOHHLK, 10 MOTYRHOCTH, YCKIaauTH
€a TEOPHjCKOM HACTAaBOM Tako ja oarosapajyhiu paauu
3a/1alu CJleIe 0/IMaX HAKOH 00pajie TEOPHjCKOr rpaauBa.
KopucTuti 1abopaTopHjckn MOTOP ca MEHauKuM
MPEHOCHUKOM Ha DGPTHOM nocTosbY

TIpunpeMuTH yHUBEp3anaH U CrielHjaiaH anar 3a
ayTOMEeXHUKY W MepHH Npubop noTpebaH 3a HacTaBHY
Jjenunmiy

O6e36ennTn panHy NoBpuIMHY Ha Kojy he ce omnarati
CKHHYTH JIeNIOBH/CKIIOTIOBU M M3BOAMTH NPaKTHYHH
panosu,

Tpenopyka je (anu Hitje 0GaBe3aH yCiioB) 1a HaBeJeHe
pazHe 3ajatke, C jeHOM IpynoM yueHHKa, opraHusyje u
W3BOJIH HACTABHUK KOjH peajin3yje TeOpHjCKy HacTaBy 3a
JIaTH NIPE/IMET Y CapajlibH C HACTABHUKOM MPAKTHYHE
HAcTaBe, KOjH HCTe/PasinumTe pajHe 3a1aTke H3BOH C
ZIPYrOM IpynoM y4eHHKa.
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Hasus moaysna:
Tpajare Moztynia:

Mexanu3am 3a pa3BoJl PaaHor Tena
27 uacosa

LHWbEBH MOAYJIA

HUCXOAU MOAYJIA
Tlo 3aBpuieTKy Mozy.a yueHuk he 6urn y
CTatby na:

OBABE3HU U MNPENIOPYYEHU
CAIPIKAJU MOAYJIA

NPENMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAY.JIA

= Cruuamwe TEOPHjCKHX M
MPaKTHYHNX 3HAba 13
MeXaHH3Ma 3a Pa3Bol
panHor Tenia

1. 3HaTH HauMH HA KOjU Ce OTBApajy u
3aTBapajy yCHCHH 1 W3JYBHU BEHTHIIH
KOJl M3MeHe pazHor Tea (p. T.)
OTBapaweM BeHTWA myTem Opera
GperacTor mapa ¥ 3aTBapareM BEHTHIA
NpeKo OMpyre BEHTHIA

2. 3HaTH J1a je KOHCTAHTHA LIeMa pa3Boa p.

T. HEMPOMEHJbHBA Y TOKY pajia MOTOpa, a

/12 je npeKanarbe BeHTHIA MOACLICHO 3a

6poj obpTaja Ha koM MOTOp s1aje

MaKCHMAJIHy CHary

PasymeTy nojam ucrnupara

(“scavenging”) paaHor npocTtopa

WWIHHAPA OJ1 380CTAHX FacoBa

4. PasymeTH yTuuaj nowier 3anTusamba
Boh)MLIAa BEHTHIIA aKCHjaTHUM
cemepHH3UMa (,.ryMHLe BEHTHIA ) Ha
TIOTPOLLIEbY yJba 33 MOTOP 1 MOTOpIIake
emMHCHje H3/yBHHX racosa

5. 3HaTH NPeHOCTH aKTHBHOT YNIPaBIbatha
BEHTHIHMA Ha OCHOBY MPOMEHE yriioBa
OTBapama  3aTBapatba yCHCHHX U
M3/lyBHUX BEHTHIIA U BUCHHE H31M3atha
YCHCHHX BEHTHJIA Y OZTHOCY Ha
KOHCTaHTHY LIEMY Pa3Boaa

6. 3HaTH 3aLUTO MOAM3AYH BEHTHIA KOI
HEMOCPE/IHOr KOHTaKTa ca GperoMm
©Gperactor BpaTiiia poTHpajy 3a Maju
Yrao 1e/0BatbeM 1e3aKCHjATHOT KOHTaKTa
ca GperacTUM NapoM MpH OTBapary
BEHTIIA

7. 3HaTu 1a KOMIPECHOHY 3anpeMUHy
UHJIHHPA YHHU TIPOCTOP 33 CArOpPeBakhe
Yy IJ1aBH MOTOPA M 3aNPEMHHA Y 3aNTHBKH
rnase MOTOpa (paBHa ropkba MoBPLIHHA
Kiuna)

8. 3HaTi KaKko MHTEpPHa peLMpKyJiaumja

w

TEOPUJCKA HACTABA:

o OOGIMK CeaMIITA BEHTHIA 1 MieuypKe
BEHTHJIa C 0G3MPOM Ha CTPYjy ycuca,
MehycobaH 01HOC NMpeyHHKa YCHCHOT i
H3/yBHOT BEHTHIA

o [Ipodun Gperosa GperacTor BpaTiia ¢
003MPOM Ha yMameHe yIapHOT JejcTBa
TIpH OTBapatby y 3aTBapakby BEHTHIA

o Hcnupare UMAHHAPA 011 320CTaNNX
racoBa CTPYjoM ychca Ha BUCOKHM
6pojesuma ob6pTaja MoTOpa ca
TNPEKIIONIBEHHM BEHTHINMA

o BuilleBeHTHICKA TEXHHKA 3a
n0GoJblIIAKE H3MEHE PAHOT Tena

« [lorou noausaya BEHTHIA MPEKO
KJaukanuie 1 npeko Gperosa jeaHor
6peracror Bparuna (“Over-head
camshaft” OHC) u aBa Gperacra
Bpartuna, (Double Over-head
Camshaft, DOHC)

« 3asop Bentuia (u3mely noausaua
BEHTHJIA M KJIalKanuie uin 6pera
OperacTor BpaTHia/0COBUHE) Y
(yHKUM]H CUIYpHOT 3anTHBAA
BeHTHIIa U XJaljerba BeHTHIa

« 3anTuBame BohHua BeHTUNA
aKCHjaTHUM CeMepHH3MMa, NOCeaNLEe
HENCNIPABHIX CEMEPUHTa HA
NOTPOLUELY U KBATMTET yJba

o Xuaponoausauu 3a ayToMaTcko
TNOHHIITABH:E 3a30pa BEHTHIA

« Komnpecuona 3anpemMuna, npocTopa 3a

caropesarbe y IJ1aBi MOTOpA 1

3anTHBKH IJ1aBe MOTOPA

KoHerpykTiHa 13Boljera akTHBHOT
ynpassbara BentuauMa (ABT) u
HAUYMHY YTIPaBJbatha, eAUMHHALM]A

Ha nouertky mozy.na yueHuke ynosHaty ca LM/beBUMa 1
MCXO/IMMA HacTaBe / yuera, MIaHOM pana M HaunHUMa
OLEHHBabA.

Obauun nacrase

Monyi ce peanusyje kpos cnenehe o6imke HacTape:
« Teopujcka Hactasa (18 yacosa)

*  NpaKTHYHA HacTaBa (9 yacoBa)

Moxaena oe/bera Ha I pyne
Onesbetbe ce e Ha rpyne (10 15 yuenuka y rpynu),

NPUIMKOM peajiu3aliuje:
*  NpPaKTHYHE HACTABe

Mecro peanusaunje nacrase
«  Y4HOHHLA- TEOPHjCKA HACTABA

e paaMoOHHLA/1a0opaTOpHja 3a BO3W/IA — NPAKTHYHA
HacTaBa

Mpenopvke 3a peanusaunjy HacTaBe

o Tlpu 0Bpany nojeAMHNX HACTABHUX jeAMHHLIA KOPHCTHTH
naHoe, CIHKE, LPTEKE U NPECeKe PasiauTHX
TEXHUUKHX Pelleta efieMeHaTa MeXaHn3Ma 3a passoj
pajHor Tena,

o KopucTuty MyatumemjaaHe npeseHTaimje u
cHMyJTauuje pajia nojeIMHUX eleMeHaTa MexaHH3Ma 3a
Pa3sBoJL pajHoOT Tena,

o TlpakTuuHy HacTaBy yCKJIaauTH ca 3Bohermem
Teopujcke HacTaBe U onpemibeHowhy paauonuLe
PA3TMUNTHM MAKETaMa, BO3MIUMA, HCTTATHAM
ypehajuma,

o TlpeameTHy HacTaBHUK MOXKe M3MeHHTH 10 10 %
npenopyyeHnx caupskaja Moaya win 10 20 % y3
caracHocT CtpyuHor Beha.

«  Ha kpajy Mozy/ia y4eHUK pajiu TeCT 3Harba

OuemnBame
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H3J1yBHHMX racoBa MOKE /1a 3aMEHH
excrepHy ca EGR BeHTHiOM

KJIarnHe, MHTEpHA PeLMpKyIauuja
M3/lyBHHX racoBa.

BPEHHOBEH>E OCTBApEHOCTH MCXO/1a BPUIMTH KpPO3:
npaliere 0CTBAPEHOCTH HeXo1a

TECTOBE 3HAMbA

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEIUTAjH Ca NPAKTHYHE HACTaBe
CeMHHAPCKH paj

EESICESE

OcnocobbaBarbe
YUEHHKA 3a PABHIHO
H3Bohere NpaKTHIHUX
pazoBa Ha MexaHH3My 3a
Pa3BOJ1 PaIHOT Tena

3HaTH 1a M0JIECH 3a30p BEHTHIA

3HaTH J1a BU3YEJIHO MPOBEPH MeXxabaHOCT
KOHTAKTHE MOBPLIMHE KalKaHLe, npyTa
T0AM3a4a KM MOAMETaYa BEHTHIIA HIH
To7M3aya BEHTHA (KO je XMIpay THUKH
noamsay)

3HaTH /1a 3aMEHH Kaulll pa3Bo/a (;1aHat)
CKHMHE peMeHHLly (JJaHYaHHK) MOroHa
Gperactor BpaTiia u u3rpaan Gperacto
BpaTUIIO U3 KyhuwTa/nexumra

3HaTH 1a H3MEPH BUCHHY GperoBa
GperacTor BpaTiIa i BH3YEIIHO YTBPIH
MenpaBHOCT npoduna Gpera u owrteherma
©peracTor BpaTiia/ocoBrHe

3HaTH /1a IPOBEPH HCKPHBJBEHOCT 0CE
GperacTor BpaTiIia KoMIapaTepoM ca
MarHeTHHM NOCTOJbEM

3HaTH /1a ce OPHjEeHTHILE NIpeMa O3HaKaMa
Ha peMEHHII/TaHYaHkKy GperacTor i
KOJIEHAaCTOT BpaTHIa 3a yBoherse
©Operacror Bpatiia y (asy pasoaa w/uiu
J1a KOPHCTH Crieuujale anare 3a
neduuucame Mel)ycoGHOr nonoskaja
Gperacra/paauiuua

3HaTH /1a M10CTaBH KOJIEHACTO BPATHJIO Y
6e30e1HOCHH 110/105Kaj KO yrpajiibe
Gperacror Bpatina 1a Gu cnpeyuo
KOHTAKT BEHTHJIA W KIIHIA, aKO je MOTOp
uHTepdepeHTan

3HaTH nocnenue Kuaama i
npeckakara Kania/laHia pasBojia Kojl
MHTEPHEPEHTHIX MOTOPA

3HaTH Jla 3aMEeHH XHIPOTIOIN3aY BEHTHIA
3HaTH /1a IPOBEPH 3ANTHBAE BEHTHIIA HA
MECTy CeMIITA 1 NeuypKe BEHTHIA
3HaTH J1a PACKJIONH M CKIOMH BEHTHICKH
CKJIOM MPUMEHOM CreLHjasior anata
3HaTH /12 3AMEHH aKCHjaTHe CeMepHHTe 3a

NMPAKTUYHA HACTABA:

1. Mepere 3a30pa BEHTIIA MEPHHM
nucTulinMa 1 nojielaBame 3a30pa Ha
CHCTEMHMA MOrOHa BEHTHJIA Ca
KJIaLKaInLOM, ca MJI0YacTuM
noameraunma (OHC), mepere
nebbune u3rpaheHor noameraya u
H3padyHaBamwe 1e6bHHe mIouacTor
NoJIMETaua 3a yrpaiby

2. JlujarHocTHUMpPAbe HCNIPABHOCTH
Xuaponoausaua no 6yun (3ByKy) y
pajly MOTOpa i MEpeHeM 3a30pa y
cTajamy MOTOpa

3. 3aveHa XUZPONOAM3AYA  NPAKILEHE
0J1 yJba KOMOpE XHIPONOH3aua 3a
KOMIEH3aIHjy 3a30pa BEHTIIA

4. Pan ca koMnapaTepoM ca MarHeTHHM
10CTOJbEM M NPU3MAMA 32 HATIAKEHE
BEJIMYMHE OJICTYNaka oce GperacTor
BpaTiIa (MCKPUBILEHOCT) 011
reoMeTpHjcKe 0ce, 103B0JbeHa
BEJIHYHHA O/ICTY Naa (,,0alama’)

5. Hauun obpazne cenuuta BeHTHIa H
nedypKe BEHTHIA IVIOIakeM CeaHIITa
BEHTHJIA [IIOJIA/IMMA Ca CYKLIECHBHHM
yraoBuma Haruba u odpaje neuypke
BEHTHIA GpyLIetem

6. Haunn ynapusama neuypke BeHTHIA
ca ceMiTeM BEHTHIA Y3 oMoh
aGpasuBHe nacte (,,unajdosatbe
BEHTHNA™)

7. TlpolieHa cTarba akcHjanHor
CeMepHHra 3a 3anTHBatbe Bohuie
BEHTHJIA HA [JIaBH MOTOpA

8. KoHTposia paBHOCTH MOBPILNHE I1aBe
MOTOpa Ha MECTy 3aNTHBKE rJiaBe
MOTOPa MPUMEHOM JICHHPa H MEPHHX
smctrha, odpana nospuiuHe
(paBHame raBe MOTOpa™)

o [lnan peanusaunje paaHux 3a1ataka yCKIaauTi ¢ 6pojem
panHux mMecta, 6pojeM yueHuka y rpynu, onpemsbeHomhy
PAJMOHHULE Y WHbY HCTYHEHa 3aXTeBa HABEIEHUX Y
kononu «Mexoan moaynay.

o TlogenuTn yueHnke Ha WTO Mabe rpyne, umajyhu y Buay
J1a PCTEH OKPY/KEHa OKO HACTABHHKA M HACTABHOT
CpeacTBa OOMIHO He MOXKE J1a CalpskH BUIe 01 6 (urect)
YUEHHKa, LITO 3aBHCH Ol BEIHYMHE HACTABHOT CPEICTCBA
1 MoryhHocTH HacTaBHMKa 1a 06e30ean 106ap yBu y
pajl yueHnka

«  Benunuuna rpyne ca craHouTa G6e36enHocTn Tpeba aa
Gy/ie TakBa 1a HACTABHUK MOJKE J1a KOHTPOJIHLIE pajl
YUEHHKA KOjH HEMOCPE/IHO Pajie Ca HaCTaBHHM
CPEJICTBOM, allaToOM H NPHGOPOM H eilyje MPEBEHTHBHO
3a CIlyaj ONacHOCTH OJ1 NOBpea.

M3yseTHy naxy Tpeba oOpaTHTH Kal ce paau ca Behum
Macama H3HaJl IJ1aBe i Tella M Ca HaNperHyTHM onpyrama
KOj€ Ce MOTY HEeKOHTPOJIMCAHO PEaKCHPaTH y cMepy
HACTABHUKA W/WJIH YUEHUKA, I0CEGHO Y CMepy noriena

«  Tlouerak pana y panHoHuuu, no MoryhHocTH, ycknaauti
ca TEOPHjCKOM HACTaBOM TaKO Ja oroBapajyhn panuu
3ajaly Cilelie OIMaX HaKoH 06pajie TEOPHCKOT rPpaInBa.

«  KopuctuTi 1aG0paTopHjCKi MOTOP Ca MEHauKuM
NPEHOCHHKOM Ha OGPTHOM MOCTOJbY

«  [lpunpemuTH yHuBep3anaH u cneunjaiaH ajar 3a
AYTOMEXHUKY W MEpHH NPHGOP NOTpedaH 3a HacTaBHy
Jenuuuiy

«  Obes36ennTy paaHy NoBpLIMHY Ha Kojy fie ce omtarati
CKHHYTH J€/I0BW/CKJIONIOBH W H3BOIMTH NPAKTHYHH
pazioBH,

« Ilpenopyka je (anu Huje obGaBe3aH yc/ioB) 1a HaBeleHe
pajiHe 3a/1aTke, C je/IHOM TPYNOM YueHHKa, OpraHusyje u
M3BOJIM HACTABHIK KOJH Pean3yje TEOPHjCKy HACTaBy 3a
JIaTH TIPEIIMET Y Capajiibi ¢ HACTABHHKOM NPaKTHYHe
HacTaBe, KOjH HCTe/PasiuinTe pajHe 3a4aTKe H3BOIH C
JIPYTOM TPYTIOM yUEHHKa.
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3anTUBame BOf)VILlE BEHTHJIA Ha IJ1aBH
MOTOpa (,,ryMULIe BEHTHIA")

3Hatu j1a rpydo npoueHn 3a3op usmehy
crabia BeHTHIa M BOhMLIE BEHTHIA Y
HEJIOCTATKy CreLHjaiHoOr MepHOT npubopa
3a Meperhe NpeyHika 0TBopa Bohuiie
BEHTHJIA HA HEKOJIMKO HMBOA

3HaTH Ia M3rPajy U yrpajau riaBy MOTOpa
M NOCTaBH 3aMTHBKY IJ1aBe MOTOpa KO
3aMeHe Y MpaBHIaH 10J10%Kaj

3HaTH J1a NPOBEPH I1aBy MOTOPa
BU3YEJIHO U PaBHOCT MOBPILUHHE I1aBe Ha
MECTY 3anTHBKE ca Ba0KOM

3HaTi JIOrMKY peaociiena npuresama
BHjaKa W/WIH HABPTKH TJIaBe MOTOPA C
063Mp0M Ha HaJerame NoBpUIMHA U Ha
TEPMOMEXaHHYKA Hanpes3amwa riase
3Hatu 1a HM3MEPH KOMIIPECHOHY
3anpeMuHy y TIaBH MOTOpA M U3pauyHa
JIE0 KOMNPECHOHE 3anpeMHUHE Y 3aNTHBKH
MOTOpa KO KJIUMOBA Ca pABHOM roOpHOM
MOBPLIHHOM

10.

1.

12

Illeme npuTe3ama BUjUAHHX MapoBa
raBe MOTOpa npema nponssohaunma,
KombunoBaHo nputesame Ha Mepy
MOMEHT KJbyUeM, J0/IATHO MPUTE3athe
10 yrity, pasfior 3a yBohere
KOMOMHOBAHOT MpHTE3atba Ha Mepy H
no yray

Mepere KOMNpecHoHe 3anpeMuHe 1
M3pauyHaBame KOMIPECHOHE
3anpemMuHe Y 3aNTHBKH [IIaBe MOTOpa
Ha OCHOBY NPEUHHKA OTBOPA Y
3aNTHBKH  1e0/bHHE - BUCHHE
3aNTHBKE IJ1aBE MOTOPA Mepethe
KOMIPECHOHE 3ampeMHiHe 3a Cllyuaj
KJIHTOBA Ca PABHOM TOPHOM
MOBPIINHOM (YeoM KInma)

Pai ca iewHpiMa 3a KOHTpOTTY
PABHOCTH [71aBE MOTOPA, MEpEHe
3a30pa u3mely noBpuuiHe riase 1
nierupa MepHuM JncTHfiMa, paBHate
rnaBe MOTOpa

Mepetbe Kopaka HaBoja MEPHHM
swctihiMa 3a Kopak HaBoja
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Ha3zu Monysa:
Tpajamwe Moayna:

PajiHi NPOCTOP 0TO MOTOPA H MOTOPHH MeXaHH3aM

27 uacosa

LHWbEBU MOAYJIA

HUCXOAU MOAYJIA
[Mo 3aBpiieTKy MozyJia yueHuk he 6urn y
CTaiby ja:

OBABE3HHU U IMPENIOPYYEHU
CAIP)KAJU MOOYJIA

NPEMOPYYEHE AKTUBHOCTH U HAYMH
OCTBAPUBAA MOAYJIA

o Cruuame TEOPHjCKUX H
NPaKTHYHIX 3Haba 13
pajHOr NPOCTOpa 010
MOTOpA H MOTOPHOT
MexaHu3Ma

1. 3HaTH 1a rnaBa MOTOpA, WATHHIAP 1
KIIHI Ca KIMITHAM NIPCTEHOBHMA
(opmMupajy NpOMeHIbHBY 3anpeMuHy
PAIHOT POCTOPa MOTOPA

2. 3HaTH 1a KJIUTI Ca PCTEHOBHMA,
OCOBHHHLIA KHNA, KIMIHa4a i KOJIEHACTO
BPATUJIO jecy MALIMHCKH eIeMEHTH KOjH
4MHEe MOTOPHH MeXaHH3aM, 3HaTH
KHHEMATHKY (reOMeTpHjy KpeTarba)
ejleMeHaTa MOTOPHOT MeXaHH3Ma, 3HATH
12 MOTOPHH MeXaHH3aM
TpaHcopMaLHLIe NEPHOANIHO
NPABOMHU]CKO KpeTarba Kiaumna y oopTHO
KpeTatbe KolleHacTor BpaTisia (K. B.) U 1a
K. B. MPEKO 3amajua npesaje cxary
TPAHCMHCH]H

3. 3uartu 1acy ynytpamwa, YMT, u
crosbaiba CMT, MpTBa Tauka Kpajibn
NOJI0XKajH 10 KOjUX KJIUI 10/1a3H KOZ
CBOT KpeTaiby y LHTHHAPY ¥ /1a Y HhHMa
Mekba CMep KpeTarba, 3HaTH 1
a/ITepHATHBHE HA3MBE 3a MPTBE Tauke Ha
MaTepHeM H CTPaHOM je3HKy
YMT=IMT=BDC, [lowa Mprsa Tauka,
Bottom Dead Center, CMT=MT=TDC,
Topra Mptsa Tauka, Top Dead Center

4. 3HaTH WITa CY CYBE M MOKpE KITHIHE
KomIyJbuLe y 610Ky MOTOpa

5. 3HaTH nojaM racHe CHie, 3HaTH KaKo ce
NPUTHCAK Y UNIHHAPY TpaHcdopmue
(npeTBapa) y racHy Ciily Ha rOpH0j
NOBPIIMHU KIINNA, HAYMH 100H]atba
MEXaHH4KOT Paja Mpy KpeTary Kiuna
101 yTHLAJeM FacHe Cuile, 3HATH WTa je
HOpMaJlHa CHIa, UITA CHIIA Ha KITHITH-auH,
3HATH HA KOjM 31 LWJIHH/PA HOpMaTHa
CHJIa IPUTHCKA KJIUM Y TAKTY eKCNaH3uje

TEOPUJCKA HACTABA:

o KouctpykTuBHa u3Bohera kiuna ¢
063MpOM Ha rNIaBy U IUIALIT KJIKNA,
OCamame KIMNa Ha 311 LWWIHHAPA

o KoHcTpykTHBHA H3BONEH:A KIMITHIX
NPCTEHOBA C 0G3UPOM Ha yJIory y
3anTHBAY PAIHOT NPOCTOPA 1
noaMasuBarby usMehy Kiuna u
uuAMHIpa

o Panmjanna cuna npUTHCKA KIMIHKX
NpCTeHOBa Ha 3UI LMAMHIPA H
NPUHLKN MAHUMAJIHE PaiujaiHe Ciile
300T CMarbetba TPEHa - eKOHOMHUHOCT
TOTPOILKSE FOPHBA 1 NPOJIY/KEHba BeKa
Tpajarba MOTOPA CMatbereM Xabarmba
CKJIONA MPCTEHOBH - WHIMHAP,
noc/enuLe HeOBOJbHE panujaite
cue

« Viore KIMIHUX MPCTEHOBA:

- Komnpecronn, 3anTusatbe paaHor
npoctopa

- KomGuHoBanu, 3anthsame npema
CMT, ckuaame-cTpyrame yjba ca 3uia
uuanHapa npema YMT

- VibHH, pa3sMasuBame ysba 1o 3uy
UWITHHIPA, IENOHOBAkE YIba Y KaHATy
npcrena

e TlymnHO 1€jCTBO KIMIHUX MPCTEHOBA

e .3BOHABa KIMMA, CMEP MOMepatba
€KCUEHTPHINTETA OCOBHHHILIE KITHIa
(cMep HOpMaUTHe CHIIe y TAaKTy
eKcnaH3uje) U J1enoBate
€KCUCHTPHIMTETA OCOBHHHLIE Ha
crpeyaBae ,3B0KaBe KITHIA®, MyTeM
KOHTPOJIE 3a0KpeTarba Kiuna y
Gamznun CMT

« Besa kiuna, ca KIHMHauoM Npexko
ocosuHuLe knnna: [Tausajyha Besa,

Ha nouetky moayna yueHuKe yno3HaTu ca UH/bEBUMA U
MCXONIMMA HacTaBe / yuera, MIaHOM paja i HauHHUMA
OlEHHBakbA.

O6auun nacrase
Monyn ce peanusyje kpos cienehe oGnmke Hactase:

+ Teopujcka Hactaa (18 uacoBa)
*  MpaKkTHYHA HacTaBa (9 yacoBa)

Mo 1eJ1a 0/1e/betba HA rpviie

Onesmweme ce neu Ha rpyne (10 15 yuenuka y rpynu),
MPUIMKOM peanmsatmje:

*  MpaKTHYHe HACTaBe

Mecto peannsauuje Hacrase
*  YYHOHHUA- TEOPHjCKA HACTaBA

*  paaMoHHua/nafopaTopHja 32 BO3MIA — NPAKTHYHA
HacTaBa

INpenopyke 3a peanusauujy nacrase
o Ilpu oOpaan nojeAMHUX HACTABHUX jeAMHULIA KOPHCTUTH

NaHoe, CIIMKE, UPTEXKE U MPECeKe PasTHIUTHX
TEXHHUKHX PELIeH:a eleMEeHaTa PaHoT MpocTopa 0To
MOTOPa M MOTOPHOT MEXaHH3Ma.

«  Kopuctuti My/nTHMenujaiHe npeseHTaumje i
CcHMynauyje pana nojeIMHuX eleMeHaTa paaHor
NPOCTOpa OTO MOTOPA H MOTOPHOT MEXaHH3Ma.

o [pakTuuHy HacTaBy yCKIaaWTH ca H3Boherem
TeOpHjCKe HaCTaBe U onpeMibeHowmly pagHoHuIe
PasNMUATHM MaKeTama, BO3HIMMA, NCTIHTHAM
ypehajuma,...

«  IlpeameTHu HACTAaBHUK MOzKe H3MeHHTH 10 10 %
npenopyueHux caapxaja Moysia uin 10 20 % y3
carsacHocT CtpyuHor seha.

«  Ha kpajy Momys1a yueHHK pazm TECT 3Hatba
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6. 3HaTH JOrMKY 001MKOBaKba, KOHHUHOCT,
OBATHOCT 1 GypUHaCTOCT KiHma ¢
003MpPOM Ha TePMOMEXAHHUKA Hanpe3amna
KiHna

7. PasymeT pasnior 3a eKCLeHTPHUHO
TI0CTaBIbaHe OCOBUHULIE KIMMA

8. 3HaT Ja ce KIMM (Camo) riatToM
ocnamwa Ha 3u1 LMITHHAPA

9. 3HaT WTa je ,3B0ana Kiuma“

10.  3Hati QyHKUHMjE KITMMHUX MPCTEHOBA -
3aNTHBAME H TOAMA3HBAILE, 3HATH
yHKUM]y KOMOHHOBAHOT KITHITHOT
npcrena

11. PasyMeTH myMIHO J€jCTBO KIIHITHUX
TPCTEHOBA i Y3POKE HexkesbeHe nosehare
TNOTPOIIbE Yiba ¢ 0631UPOM Ha Xabarbe
KIMIHAX NPCTEHOBA 1 KIbeGoBa
TPCTEHOBA Y KITHITY

12. 3HatH nocnenuie no xabamwe MoTopa
Kajia KIMIHH TPCTEHOBH 3anekHy y
HKIbeGOBHMA KITHIa

13. 3HaTH NpaBUJIAH M0JI0Kaj-OPHjeHTALM]Y
KIHTA Y CKIIONY Ca KIHITHauoM i
MOTOPHHM MEXaHH3MOM C 0G3UPOM Ha
€KCLEHTPHIIMTET OCOBHHHMIIE KIIHMIA 1
npaBall ¥ CMep ejCTBa HOPMaHE CHle Y
TAKTy eKCniaHsuje

14. 3HaTH OpHjeHTALI]y KpajeBa KITHIMHUX
TNIPCTEHOBA y LWIHHAPY H OPHjEHTLIH]yY
TOPHHX M JI0KHX aKCHjaTHHX (G0UHNX)
TNOBPIIMHA NPCTEHOBA Y %K/beGOBIMA
Kina

15. 3HaTH Kao ce NoaMasyjy KiHsHe
noBpiuKHe H3vehy KMNa 1 WINHAPa

16. 3HATH TOK yJba KPO3 MyMITy 33 YJbe
HAuMH rPajiibe MPUTHCKA Y CHCTEMY 3a
No/IMa3NBae

17. 3HaTH Jia M3MepH pajHy 3anpemMuHy
LWIHHIPA MOTOPA | H3padyHa paHy
3anpemMHHy H CTeNeH KOMIpecHje &
MoTopa

KIM3HH Jlekaj Y KIHMbayn, Be3a ca
NPEKJIONOM KITHMbaue U OCOBHHHLE
KJINa, HAYMH OCTBApHBAba BE3e Ca
MPEKJIONOM rpejameM Kiumbaue i
CMEUNjATHAM AIaTOM 32 CKIIarnarbe
OCOBHHHLIE KIIHMa Ca KJIUNOM 1
KIHMHHauoM, NOIMa3HBambe KIH3HNX
TOBPIIMHA OCOBMHHLIE KITHIIA H
KJIH3HHX MOBPLIMHA Y YIIHL@AMa K
¥ JIekaja y Masloj NeCHHLM KuMbaye

*  Besa kaunaye ca KoleHacTHM
Bpatiiom, netehu nexaju

«  Besa koneHacTor BpaTHia ca 610KOM
MoTOpa, fieskehi neskaji KoneHacTor
BpATHIIA, AKCHjATHH JIeXKajHu, ONyIITeH
aKcHjaaH XOI - 3a30p K. B.

o [lonmasuBaibe 31108 LHIHHIPA H3
0TBOpa Ha KJINMHa4H MO/ 118jCTBOM
NPUTHCKA YJba M LEHTPH(yTaHe cuie
OJ1 OKpeTata KoJIeHacTor BpaTuJia,
Bpahare BHIIKA yJba Ca 3UI0BA
UMIMHIPA KPO3 Npopese Ha KMy y
kyhure MmoTopa

«  Tlorou nymne 3a ysbe

o Pansynuacte mymne 3a yJbe npeko
Masux 3anpemuHa (“positive
displacement™), npoTok ysba kpo3
TyMITy H MECTO H HAYMH rPajitbe
TPHTHCKA YJba Y 3yN4acToj MmymMIn

«  Paumonansa noTpouika MOTOPHOT
yJba y nepuony usmel)y nse savene
yiba

o MspauynaBame pajHe 3anpemMute
MOTOpa Ha OCHOBY NPEYHHKA
UMJTHHIPA W XOJIa KTHna

e M3spauyHaBame cTeneHa KOMIpecHje
MOTOpA Ha OCHOBY pajiHe it
KOMNPECHOHE 3anpeMiHe 3anpemMuHe
LMIHHApA

Ouemwnpame
BpenHoBatse 0CTBAPEHOCTH HCXO/1A BPLIMTH KPO3:

1

2.
3.
4.
5.

npahierse 0CTBAPEHOCTH HCXO 1A

TECTOBe 3Hamba

AKTHBHOCT Ha uacy

AKTHBHOCT/ H3BEIUTAJH Ca MPAKTHYHE HACTaBe
CeMHHApCKH pa

o OcnocobsbaBarbe yueHHKa
3a MPaBHJIHO H3BOheHe
NPaKTHYHUX PajioBa Ha

« 3HaTH 1a M3rpajH ¥ yrpaaH KoNeHacTo
BPaTUIIO (K. B.) 1a KOHTPOJIMILIE OTIOpE
OKpeTama K. B. KOJI NPUTE3akba Moje/IMHUX

NMPAKTUYHA HACTABA:

1. OpujenTaumja KojieHacTor BpaTiia y
610Ky MOTOpa, HauMH Be3e Kpajesa K.
B. HA CTPAH! PEMEHHLE ca

o [lnan peanusaumje paaHux 3a1ataka ycKiaauTH ¢ 6pojem
pamHuX MecTa, GpojeM yueHnka y rpynH, onpemsbeHomhy

PAJHOHHLE y UHbY

MCTYHEHha 3aXTeBA HABEAEHUX
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MOTOPHOM MeXaHH3My

nonyTku (noksonaua) nexehux nexajesa,
3HATH J1a OPHjEeHTHIIE NoNyTKe Kyhmura
nexehnx sieskajesa no pezocneny u
10J10%ajy, 3HATH J1a OPHjEHTHLLE M0I0Kaj
3amajlia y 0JIHOCY Ha K. B., aKO MONokKaj
3amajlia Huje jeHo3HauHo onpehen
KOHCTPYKTHBHO

3HaTH J1a M3rpai M yrpaan Kiun ca
KIHTIEau0M 1 KJHITHAM TPCTEHOBHMA y
LMITHHAGP MOTOPA, 1a KO yrpazise
KOPHCTH CrieLijanaH anat 3a ysoherwe
KIIMNA ca KITHITHIM TIPCTEHOBHMA Y
uuaMHAap MoTopa, ctehn ocehaj 3a
BE/IMYHHY OTIOPA KpeTamy Kinmna
NPUIMKOM YTpajiibe Y UMIHHAAP, 13
TOHOBH Yrpajltby aKo je OTIOp NPeBesHK,
11 Gu Cnped o JIOM KJIHITHUX NPCTEHOBA
3HaTH J1a OPHjEHTHILLIE KIIUIT TPeMa cMepy
HOPMaJlHe CHJIe Y TAKTY eKCNIaH3uje, 3HaTH
n1a MepetseM Halje cvep nomeparsa
@KCLIEHTPHIIUTET OCOBHHHUIIE KIIHMIA
3HaTH Jla OpHjEHTHIIE KIHTbauy npeMa
KUY U KOJIEHACTOM BPATHITY

3HaTH /1a MOCTaBH KONEHACTO BPATHIIO Y
6e30e1HOCHH MO0k KO yrpajibe
KJIHMa ca KUMHayoM y LHTHHIAp MOTOpa
nia 61 cnpeuro owTeherwa nexkajeBa
BENIMKE MECHHLE KuMibaue u retehux
pyKaBalia npH HEKebeHOM KOHTAKTY
3HaTu npaBuIaH 00JMK LMINHAPA U
Herose aeopMuTeTe U HAUNHE 32
yTBphHBame OCHOBHUX Ae(opmHTeTA:
OBATHOCT 1 KOHUYHOCT LIIHHPA

3HaTH 1a u3padyHa 3azope usmehy Kimuna
M WHITMHAPA M KITMITHAX IIPCTEHOBA Y
KIbeOoBHMA KIHNA

3Hath 1a H3MepH 3a30p u3mehy kpajesa
KIHITHAX NPCTEHOBA KaJl Ce CTaBe y
HHIHHEAAp

3HaTH IJie ce MepH MaKCHMalaH NPeuHHK
KJIMMa ¢ 063UPOM Ha KOHHYaH, OBaNaH i
OypuuacT 061MK Kianna

3HaTh la U3MepH NpeuHnke netehux n
nexehnX pykasalia 1 peuHUKe OTBOPa
nerehux n exehnx nexajesa n yrepau

3

10.

PEMEHHLIOM 1 Ha CTPaHH 3aMajlia ca
3amajliem, e uHKcalbe NosokKaja
PeMeHHIE U 3aMajua 1o yriy y
OJIHOCY Ha KOJIEHACTO BPaTHO
Knusuu u akcujajiuu nexajesu K. B.,
opujeHTaumja nexaja y kyhuwry
neskaja mpeko jesnuka jgexaja u
KOMIIIeMEHTapHe NOBPLIKHE y
kyhury nexaja, o6esbehere nexaja
oz okpeTatba y Kyhumty nox
YTHLAjeM Tpewa y Jiekajy
Cknaname KIina 1 Kiunaie ca
OCOBHHHLIOM KHTia, niuBajyha Besa u
BE3a Ca NPeKIIonom

Hauun Mepera WHIHHAPa 110
HUBOMMA U NPaBLIMMA Meperha 3a
yTBpljHBatse OBATHOCTH 1
KOHMYHOCTH LWWAMHPA, A0NyIITeHa
OBATHOCT U KOHUYHOCT LIWIHHPA C
0031poM Ha Xabakbe KIHITHUX
NPCTEHOBA W 3aNTHBAME LHIHHAPA
Crambe NexadaHoCTH UMIHHIPA
MOTOpa KOjH je paiio, HexabaHoCT Ha
MECTY KOMMPECHOHOT KITHITHOT
npcrena y 6ansunu CMT, TepmMuuko
Harpe3satbe i Tpetbe (CyBo)
KOMTMPECHOHOT MpcTeHa
WspauyHaBatbe 3a30pa usmehy kiuna
¥ LATHHApA

MspadyHaBame akCHjaTHOT 1
PAIHjATHOT 3230pa KIHITHUX
NPCTEHOBA Y %/beGOBHMA KITHIIA
Mspadynasarbe 3a30pa n3meljy
nerehnx u nexehux nexaja n
pyKaBalla KOJICHACTOT BpaTHIA
T'paHuyHe BPEAHOCTH OBATHOCTH
KOHMYHOCTH LIMIHHIPA, TPaHUIE
HCTpOLLIeHba yeilen Xabara Kiuna,
UWAMHAPA, KIHITHAX PCTEHOBA,
KIbeOoBa Kiuna nerehnx u nexehnx
pyKaBaua  jiexaja u akCHjaTHuX
neskaja K. B. - paauinie

Tan npuTHCKa y/ba y CHCTEMY 32
noamasmBarbe ycien nopehanmx
3a30pa y JiexajuMa MOTOPHOT

Kosionu «Hcxonu moaynay.

TMozennTH yueHuKe Ha WITo Makbe rpyne, umajyhu y Buay
J1a IPCTeH OKPYsKeHa OKO HACTABHHKA H HACTABHOT
cpesicTBa OGMYHO He MOYKE J1a Calpku BHule of1 6 (wecT)
YUEHHKA, LITO 3aBHCH O/l BE/IMYMHE HACTABHOT CPEICTCBA
n MoryhHOCTH HacTaBHIKa 1a 00e30e11 106ap yBuIL y
paj yueHvnka

Besnuuuna rpyne ca craHosuuiTa 6e36enHocTi TpeGa 1a
6yue TaKBa /1a HACTABHUK MOJKE J1a KOHTPOJIHLIE pax
YueHuKa KOjH HEMOCPEeHO paze ca HaCTaBHUM
CPEJICTBOM, allaToM H NPUGOPOM M enyje NPeBEeHTHBHO
3a Cllydaj ONMacHOCTH OJ1 IOBpeia.

H3ysetHy naxiby Tpeba 00paTUTH Kaj ce pau ca Behum
Macama u3Haj riaBe u Tejaa U ca HanperHyTuM onpyrama
KOje ce MOTY HeKOHTPONINCAHO PeNlakCHpaTH y cMepy
HaCTaBHHMKA W/WJIH YUEHUKA, NOCeGHO y cMepy noriena
TMouetak paja y panvoHHLHM, MO MOTYRHOCTH, yCKIanuTH
€a TEOPHjCKOM HACTAaBOM Tako j1a oarosapajyhin paauu
3a7auM cliejie 0IMax HaKOH 00pajie TeOpHjCKOr rpaauBa.
KopueTuTi 1aG0opaToprjcki MOTOP ca MeHaukuM
MPEHOCHUKOM Ha OGPTHOM MOCTOJbY

[punpeMuTH yHUBEp3aNaH H CreUMjaiaH anaT 3a
AyTOMEXHHKY U MEpHHM npudop noTpedaH 3a HaCTaBHY
jemunnuy

O6e36eauTH pajHy MOBpLIMHY Ha KOjy he ce omnarath
CKUHYTH JIeSIOBH/CKIIONOBH H H3BOIHTH NpaKTHYHH
panoBu,

Ipenopyka je (anu H1je oGaBe3aH yclioB) 1a HaBeAeHe
pazHe 3aj1aTke, C jeIHOM rPYroM yYeHHKa, OpraHusyje u
M3BO/IM HACTABHUK KOJU peann3yje TEOPHjCKy HAcTaBy 3a
J1aTH NMpEeaMET y capaibH ¢ HACTABHUKOM MPaKTHYHE
HacTaBe, KOj¥ HCTe/pa3IutuTe pajHe 3a1aTKe H3BOIH C
JIPYTOM IpyNoM yueHHKa.





image13.png
Hasus npeamera: DOUBUKA

Tomuubu dow yacopa: 68 yacoBa

Paspen: apyru

Llnbesn npeavera - TpomybbuBarbe pasymeBara H yCBajarbe HOBHX 3Haba W3 OCHOBHUX 00J1aCTH Yy KIACHUHOj H MOJIEPHO]j (u3Him;

- IlpoayGubiBarbe pasymeBata 0 HayYHOM MHIULbEHY H HAYYHHM METOJaMa U CXBaTake (U3MUKe CIIHKe CBeTa.

UCXO0aHU
OBABE3HU Y MPENOPYYEHU
TEMA UHU/bEBH IMo 3aBpuieTky Teme y;:uux he Gutu y cramy CAJIPAKAJH 11O TEMAMA HAYHMH OCTBAPUBAIbA ITIPOIPAMA
* VYcBajame OCHOBHUX ® o0jacHu nojam oCLMIALN]a, BUXOB e Ocumnauyje y MexXaHWLM, XapMOHHjCKe Ha nouetky Teme yueHuKe yrnosHatu ca
3HaMba U3 OCLIIALMja HACTaHaK Kao M KAPaKTePUCTHYHE ocunanuje; LMJbEBHMA H HCXONMMA HACTABE / yuerha,
2 BeJIMUHHE OCLIIATOPHOT KPeTama o C1noGojHe, MpuHyaHe, NpHrylieHe N1aHOM pajia i HAYHHAMA OLEHHBAtbA.
S (MepHOL, YHECTaHOCT, aMILIHTYa); ocuunaumje;
g ® pasinkyje cnoGoaHe, puHyaHe 1 o EneKTpoMarHeTHe ocuiiauuje O6auum nacrase
g NpUrylieHe ocLalmje; o Pesonanmuja. Tpenmer ce peannsyje kpos crenehe obmike
=} ® 00jacHN HACTAHAK EIEKTPOMATHETHHX HacTas
OCLMIALNja U YOUH HHXOBY NMPHMEHY; * Teopujcka HacTaBa 68 uacosa.
® 00jacHH Mojam Pe30HAHLMIE H YOUH HEHY
MPUMEHY Y CBAKOAHEBHOM KHBOTY. w»
Teopujcka HacTaBa ce peain3yjy y yUHOHHLM.
* VcBajare OCHOBHHX ® 00jacHM WITA Cy TAJaCH W KAKO HACTajy; ® MeXaHHUKH TaJacH, KapaKTepHcTHKe, R
3Hama o TaacHMa ® 0GjacHU HACTAHAK EEKTPOMATHETHHX BpCTE, HacTaHak; Ipenopyxe sa peanusauu]y nacrase
Tanaca u pasIuKyje pasiuumTe BpeTe © EJeKTpOMarHeTHH Tanach, * Kopufierse cTpy«re autepatype, wema,
€JIeKTPOMArHETHIX TaJlaca; KapakTepHCTHKE, BPCTE, HACTAHAK; ¢onuja 3a rpadockon, AEMOHCTPALIMOHKX
® 0GjacHu MPUMEHY eJeKTPOMArHETHHX Paziap u HeroBa mpuMeHa; CpeAcTaEa, pal y KAGUHETY 3a dH3HIY,
Tanaca y CBakoIeBHOM KHBOTY (Ha TlpuHumn cynepnosuuuje Tanaca, Kopumhe{he SRR HRORRaMA T,
- npumepy panapa); nokpetHu u crojehn tanacu; . ?a“y HapY;
g ® oGjacHn NPUHLIMN Cynepriosnumje Tanaca; | e AKyCTHKA, H3BOPH 3BYKa; ACHOJKOHKPSTHO MIArame [panina ca
] ® pasnmKyje nokpeTHe o ctojehux Tanaca; e KapakrepucTike 3ByKa: OCBPTOM Ha KOHKpETHe npumepe u3
= N CBAaKOJIHEBHOT JKHBOTA 1 MpaKce;
® you WITa Cy H3BOPH 3BYKa, Kaksa je o Jlonnepos edekar y akycTHIM; J
pasnuka usmehy 3Byka, ToHa u 1yma; ® Uurepdepenumja tanaca; * Pasmanjaibe 1 cTaapaise TaKMItapeKor Ayxa
® 06jacHu OCHOBHE KapaKTepPHCTHKE 3ByKa j . KO YHGHHKA, KPUTHIKOT TIPHCTYN Y
JACHH PAKEED) 2 ® Judpaxunja Tanaca; peluaBamy npoGiemMa, HHIMBHIYATHOCT i 1
o younniojany lonnepopor edexray o Tonapusaunja tanaca. CMHCAo0 3a capajiiby H 3ajeIHHYKO Halakere
akycrium; . —
o oGjack nojane HaTepdepentje; o [lnannpare HHTEPAKTHBHUX METO/IA Pala.
® udpakimje U nosapusaLje MEXaHHYKHX
Tanaca.
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KOHMUHOCT 1 OBAJIHOCT pyKaBaLia 1
Jiexajesa

3HaTH 1a H3padyHa 3a3op usmely
JiexajeBa u pykasaua

3HaTH ueMy Cilyke npeKoMepe
(.cneunjane’) 3a netehe n nexehe
pyKaBLe

3HaTH 1a U3MEPH aKCHjanaH 3a30p
KOJIEHACTOT BpaTHIa 3HaTH YeMy CITyKe
npekomepe (,crieuujane’) 3a obpamy
ncxabaHux UuanHaapa 1 Bpahatbe
NpeyHNKA WTHHAPA HA HOMHHATTHY Mepy
YPAIHOM KIHIHHX KO bHLA

3HaTH 1a yTBP/M PaBHOCT MOBPLIMHE
6I10Kka MOTOpa Ha MECTY 3anTHBKE rJ1aBe
MoTopa

3HaTH KPYKHH TOK yIba KPO3 MyMITy 38
yibe, TpeurcTad 3a yibe, [MaBHy
MarucTpaity 3a MoMasHBakbe YJbeM noi
TIPUTHCKOM, Pa3BOL yba Ka MOTOPHOM
MEXaHU3MY U PA3BOJIHOM MEXaHH3MY,
3HATH HAYWH M0IMA3HBAA JIC/KajeBa
TIPUMEHOM KPYKHHX KIbeGoBa ca
OTBOpHMA Ha JiexKajeBuMa H3mel)y nenosa
Koju ce penaTuBHO kpehy meljycoGHo,
3HATH HAYWH NOMA3HBama W3Mely Kiina
W UMITMHPA M TOKOBE MOBPATKA yJba 3
MOTOPHOT MEXaHH3Ma H Pa3BOJHOT
MexaHu3ma y kyhuuite Motopa, 3HatH
HauMH 3aNTHBaba KpajeBa KOJNeHacTor
BpaTH/Ia CEMEPHH3HMA

3HaTH 1a M3pauyHa CTENeH KoMmpecHje &
MoTOpa

VMeTH 1a KOpHCTH yHHBEp3aiaH anat 3a
ayTOMeXaHHKY W CTICIHjalTHe anarte 3a
KOHTPOIly PaBHOCTH BEJIHKHX MOBPLIKHA
610Ka 1 raBe MOTOpa

VMeTH 21a KopUCTH MepHe ypehaje u
MepHH NPHGOP 32 MEPerbe MyKHHE i
Meperbe MpeuHiKa CTabsia, 0TBOpa i pyna
ca Taunowhy 10 1/100 mm

11.

12.

14.

15

MeXaHH3Ma
Ty6uum yiba Ha uypemwe ycien
ZI0TPAjaiocTH CeMepHHra Ha
KOJIEHACTOM 1 GperacToM Bpatuiy,
Xabamwe KIH3He NOBpUIHHE
KOJNIEHACTOr BpaTHIa Ha MECTY
KOHTAKTa ca CeMepHH3HMa

Paz ca newmpuma 3a KOHTpONTY
PaBHOCTH GJ10Ka MOTOPA, MEpeHe
3a3opa MepHuM nuctuhinma nsmehy
6s10Ka 1 e Hpa, paBHatbe 610Ka
MoTopa

Pan ca mepuim nuctuhnma 3a Meperse
3a30pa, K/byHaCTHM MEPHJIOM,
MHKPOMETPOM KOMMNapaTepoM ca
MarHeTHHM T0CTOJbEM 32 MEperbe
AKCHjaTHOT XOJIa KOJIEHACTOT BpaTiia
1 CyGHTOPOM 3a Mepeme NpeuHuKa
uMIMHApa (Meperbe NpeuHHka 0Teopa
u pyna Ha Behum J1y6uHama)

Mepene npeunuka UMIHIApPa U Xoa
KIIMNA 1 W3PAuyHaBake CTBAPHE
pajiHe 3anpeMiHe MoTopa
M3spauyHaBarbe CTeneHa KoMnpecuje &
MOTOpa Ha OCHOBY KOMIPECHOHE
3anpemuHe (Mozyo ,.Mexanusam 3a
Pa3sBoJL pajiHOT Tena™) u paaHe
3anpemMHHe LTHHIPA
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Hasus monyna:
Tpajare Mozyna:

FopuBa n masusa
12 yacosa

LUHW/BEBU MOAYJIA

HCXOM MOAYJIA
[Mo 3aBpueTKy MOJIyJ1a yueHuk he 6utu y
cTaiby na:

OBABE3HHU U MMPENOPYYEHHU
CAZIPXKAJN MOIYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAILA MOZYJIA

o CTuuame TEOPHjCKHX 1
MPaKTHYHNX 3HAHba 13
ropuBa i Ma3uBa

3HaTH wTa je TorotHa Moh GeH3uHa Kao
ropuBa

3HaTH nocseuLe NECTPYKTHBHOT
JIeNOBaka IETOHATHBHOT CaropeBama y
MOTOpY

3HaTH 21a ce OKTaHCKNM GpojeM GeHsuHa
¥icKasyje OTNOPHOCT ropuBa Ha
JIETOHATHBHO CaropeBare

3uaTi Ja TonsoTHa Moh ropusa Huje y
JIMPEKTHOj KOPEaLijn ca TOMIOTHOM
Mol ropusa (6eH3HH ca BUIIHM
OKTaHCKHM GPojeM He MOpa ayTOMaTCKH
OuTH , jaun* GeH3nH)

3HaTH pasanKky u3Mely MUHepanHux u
CHHTETHYKHX yJba 3a NOAMa3HBakbe
MoTopa

3HatH Koje BpcTe yiba ce MeljycobHo
MOry MeuaTH

3HaTH palHOHaHE HOPME NMOTPOLLIHbE
ysba y miepuony usmehy ase 3amene ysba
(rpaHuuHa BPEIHOCT MOTPOLIIbE YJba je
KOJIMYHMHA yJba KOja Ce JI0JHje 01l O3HaKe
min 10 03HaKe max)

TEOPUJCKA HACTABA:

o Bensunu, TonnotHa moh GeHsuHa kao
ropuBa

« [lojam 1eTOHaTHBHOT Caropesamwa
CMelle TopuBa Y UMIHHIPY MOTOpa
YTHIIAj IETOHATHBHOT CaropeBara Ha
MEXaHHKO Harpesate MoTopa,
NO/IMa3MBaKe M Ha Najl CHare MOTopa

« VTuuaj cacTaBa yriboBOJIOHUKA y
GeH3HHY Ha OTNOPHOCT FOPHBA NpemMa
JIETOHAaTHBHOM CaropeBay

« OtnopHocT ropusa npema
JIETOHAaTHBHOM CaropeBary, OKTaHCKH
6poj 6ensuna OB

« VrBpljiBatbe OKTaHCKOr Opoja GeHsuHa
CTaHIAPAHNM jeIHOUMTHHAPHIHHM
MOTOPOM Ca POMEHIBHBHM CTENEHOM
komnpecuje (CFR)

o OKTaHCKH OpOj, HCTPAKHBAYKH
OKTaHCKH GPOj M MOTOPCKH OKTaHCKH
6poj (ON, RON, MON)

e AIuTHBHM (101aLM FOPUBY) 38
TOBHILIEHE OKTAHCKOT Opoja

* Vba 3a MOAMa3HBakbe 0TO MOTOPA

e VnopenHe 0coGHHE MUHEPATHHX H
CHHTETHUKHX yJba C 0G3HPOM Ha
KBQJIHTET MO/IMa3uBatba MOTOpa U
€KOHOMHYHOCT MOTPOLLIHHE FOPUBA
BE3aHO 3a OTIOPE TPeHa y yiby
(ONpey N H3aXTEBH 32 MHHUMATHOM
neGmnHom puama yba usmehy
TOBPIIMHA Y PEATHBHOM KpeTakby
BHCKO3HOCTH - YHYTPAIIHEr TPeHha
nsmely Gayunnux aenuha ymba)

e AauTHBHM (101aLM) YIbY, aAMTHB 3a
peryJcame BUCKO3HOCTH yJba Y
3aBHCHOCTH OJ1 TEMMEPATYPE yJba,
ATUTHB 32 PEryJiucarme yKynHor
©6asHor 6poja (TBN), 3a ajkaHOCT

Ha noyertky Mozy.na yueHuke yrnosHaTh ca LMsbeBUMa H
MCXOAMMA HAcTaBe / yuetha, 1aHOM pajia U HaYHHUMA
OLEHHBabA.

O6anun nacrase
Monyi ce peanusyje kpos cienehe o6uke HacTase:

« Teopmjcka HacTaBa (8 yacosa)
*  npaKTHuHA HacTaBa (4 uaca)

Honena onesbersa na rpyne
Onesbere ce aeu Ha rpyne (10 15 yuenuka y rpynu),

NPUTMKOM peanusaumje:
«  NpaKTHYHE HACTaBe

Mecto peannsaunje nacrase
*  Y4HOHHLA- TEOPHjCKA HACTABA

*  paaMoHnua/1a00paTopHja 32 BO3WIA — NPAKTHYHA
HacTaBa

Ipenopvke 3a peannsauujy nacrase
« Hanomena: Heku caBpemenn npousBohaun

MoTopa/Bo3ua y Lniby mosehama eKOHOMHUHOCTH
TOTPOLISE FOPHBA MAHUITYJTHIITY CA CMAKEHEM TPeHha
KJIMMHUX NPCTEHOBA, 300 Uera je MoTPoLIba yiba
nosehaua 10 Mepe koja 06ecMHILbaBa AeKTapHCaH
TIEPHOJI 3aMEHE yJba NIPeMa HCTUM THM MpoH3Bohauuma.
Tepuoau KOHTpOJIE yjba CY 3y3€THO KPaTKH, a
KOJIMYHHE I0NIMBEHOT YJba BETHKE, TAKO [1a CE y CHCTEMY
3a M0/IMa3HBAe MOTOPA YBEK Halla3h CBEKE YJbe.

o TlpeameTHH HaCTaBHUK MOXKe M3MeHHTH 10 10 %
npenopyyeHux caapxkaja Moysia uim 10 20 % y3
carnacroct Ctpyusor Beha.

«  Hakpajy Mozynia yueHHK pau TECT 3Hama

Ouewusame
BpeiHoBatbe 0CTBapeHOCTH HCX0A BPLIMTH KPO3:

1. npahere 0CTBAPEHOCTH HEXOA
2. TecToBe 3Hawa
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YIba, T.j. CMOCOGHOCT yJba A
HeyTpaHile KHCese cacTojKke HacTase
TOKOM MpoLIeca caropesata y
UMIHHIPY H 3aWTHTH MOTOP 011
KHcene Koposuje, pyrH aauTHBH,
NPOLIEHAT INTHBA Y YJbHOj Mack

« Bek Tpajama ceexer ysba, nocieamie
10 MOTOP y Cilyuajy MpeKopauetba Beka
Tpajamba (HebnaroBpeMeHa 3aMeHa
yiba)

3. aKTHBHOCT Ha uacy
4. aKTHBHOCT/ M3BELITAjH CA NPAKTHYHE HACTaBe
5. cemHHapcKy pajn

+  Ocnocobbasare
YHEHHKA 32 PABHIHY
3aMeHy yJba i
NpeuncTaya 3a yJbe 0To
MoTopa

3HaTH HAUMH 32 KOHTPOJy HUBOA YJba H
YCIIOBE MO/l KOjHMa Ce KOHTPOJIHILIE HUBO
yiba

‘VMeTH J1a 3aMeHH yIbe y KOpHTY MOTOpa 1
npeuncTay 3a yhe

MPAKTUYHA HACTABA:

1. Mepeme HiBoa ysba y Kyhuiry
MoTopa

2. 3ameHa npeuncraya 3a ybe y
kyhuiry mMoTopa

Inan peanusalwje paaHuX 3aJaTaka yCkaauTH ¢ Gpojem
panHuX MecTa, 6pojeM yueHHKa y rpymH ,
onpembeHOLINY PaIHOHULE Y LHIbY HMCIYHEHa 3aXTeBa
HaBEJICHNX Y KOJIOHH «Mexonm Moy nay.

TMozenuTH yueHuKe Ha WTO Mawe rpyne, uMajyhu y By
1a IPCTEH OKPYKetha OKO HACTABHIKA 1 HACTABHOT
CpesIcTBA OGMYHO HE MOJKe J1a Caipiku BuLe 0 6 (ect)
YUeHHKa, LITO 3aBHCH OJ1 BE/INUHHE HACTABHOT CPEICTCBA
1 MoryhHOCTH HacTaBHHKa 11a 0Ge30en 1o6ap yBua y
pa yueHnKka

Bennuuna rpyne ca craHosuiuTta Ge3benHoctu Tpeda na
GyJie TakBa J1a HACTABHUK MOJKeE J1a KOHTPOJIHIIE paj
YU€HHKa KOjH HETOCPEIHO pajie ca HaCTaBHUM
CPEJICTBOM, /1aTOM H IPHGOPOM H JIe/Tyje MPEBEHTHBHO
3a CITyuaj ONacHoCTH OJ1 NOBpesa.

TMoueTak pasa y paaHOHHLH, 1O MOTYRHOCTH, YCKIaaHTH
€a TeOPHjCKOM HAaCTaBOM TaKo j1a oroBapajyhu paauu
3ajauM Ce/ie 0IMax HaKOH 0Gpajie TeOpHjCKOr rpamBa.
O6e36ennTh paaHy noBpiIHY Ha kojy he ce onnaratn
CKHHYTH JIETIOBH/CKIONOBH H H3BOJMTH PAKTHUHH
pazoBH,

Tpenopyka je (anu Huje oGaBe3aH ycioB) 1a HaBeaeHe
pazHe 3a1aTke, C jeIHOM rPYToM ydeHUKa, OpraHusyje 1
M3BO/IM HACTABHHUK KOjH peajlu3yje TeOPHjcKy HacTaBy 3a
ZIaTH NIPEIMET Y Capaiibi C HACTABHHKOM NPAKTHYHE
HacTaBe, KOju HCTE/PasininTe pajHe 3a1aTKe H3BOIH C
JPYrOM TPYTOM YUeHHKa.

5. KOPEJIALIMJA CA IPYTUM NMPEAMETUMA, OAHOCHO MOAYJIUMA

Dusmka
Maremarnka
Crpanu je3nk

DE WP

Enextpuune nucTanauuje u ypehaju
JlaBauu 1 M3BPLIHK CIEMEHTH
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JIM3EJI MOTOPH
1. OCTBAPUBAIE OBPA30BHO-BACITMTHOT PAJIA — OBJIMLIM U TPAJAIGE

PA3PEJ[

HACTABA

Teopwujcka HacTaBa Bexoe

IpakThuna HacTaBa

Hacrasa y 610Ky

YKVYITHO

1 64

32

96

2. UIMJ/bEBHU MPEJIMETA

3. HA3UB U TPAJAIE MOJYJIA

Ocnoco6uTH yueHnKa 3a 00aBJbathe M10C/I0Ba O/PKaBakba U OTKNIakakbha HEeHCTIPABHOCTH Ha IW3e] MOTOpHMA.

Paspen: Tpehu
Pen.op. HA3WB MOZVJIA ALl HOR Tl ias )

T B n

1. Hauun pana ausen Motopa 32 15

2. Mexanusam 3a pa3sBoJ pajHOT Tejla 10 6

3: Panuu npoctop au3en MOTOpa  MOTOPHH MEXaHH3aM 16 9

4. l'opuBa 1 Ma3uBa 6 2
YKYIIHO: 64 32





image197.png
4. UWbEBHU, UCXOJHU, OBABE3HU U MPENOPYYEHHU CA/IPKAJU U HAUUH OCTBAPUBAA MOYJIA

Hasu moayna:
Tpajare MoayJa:

Hauuu pana ansen motopa
47 uacosa

LUHAJBEBH MOAYJIA

UCXOAU MOAYJIA

IMo 3aBpiueTKy MO/y/1a y4eHHK hie GUTH y cTamy

Aa;

OBABE3HMU U MPETNIOPYYEHU
CAIPXAJU MOAYJA

MPEMNOPYYEHE AKTUBHOCTH U HAYMH
OCTBAPUBAIbA MOAYJIA

*  Cruuambe TeOpHjCKHX U
NPaKTHYHHX 3Hawba H3
HauMHa paja ausen
MoTOpa

Lo

3HaTH HAYMH NnpeTBapama TorioTHe
€Heprije y MexaHHuKH paji In3el MOTOPOM,
WITa je KOPUCTAH Paj U IUTa je MyMIHH pay
y pV aujarpamy

3HaTH KaKo ce ocTBapyje KOOHHOBaHH
UMKITYC NpelyOpH3raBabeM 1 rIaBHUM
y6pusraBameM u pasjiore 3a yBolerwe
npeyGpu3raBara 3a pa MOTopa fno
KOMOUHOBaHOM UMKYCY, 3HATH KOJIMKa
KOJIMYMHA ropHBa ce yopusrasa y
KOMGMHOBaHOM LMKITYCY Zy’K KPMBE V=const
Y 0110CY Ha KOJIH4MHY YOpH3raHoT ropHsa
Ay’ KpuBe p=const

3uary Tewkohe y (camo)nambery cMete npu
XJIaJIHOM CTapTy MOTOPA, MOCEGHO KOa
TypGo-Ha/iiyheHHX MOTOpa KOjH HMajy
Matbe cTerneHe KoMMnpecHje y 0JHocy Ha
MOTOpE ca MPUPOJIHUM yHCaBabEM, a
TypGOKOMIPECOp He OCTBapYje 10BOIbaH
npuTHCaK

3HaTH Ja ce Temnepatypa (M TONJIOTHa
€Heprija) cMelle Npyu XAaiHoOM CTapTy
MOBHIIIABA FPEjatbeM eEKTPHHUM rpejaunma
3Hati Koje cy Tpu (hase npoleca caropepara
Y 3es MOTOPY M LITa Ce Y MOjeaHHIM
an’iﬂMﬂ caropeBatsa Jielliasa, Harjiacak Ha
apyry asy (premixed flame - combustion) y
KOjOj je Haryiu CKOK MpUTHCKa (TBPA 1 OydaH
pan ausen Motopa (clatter))

3HaTH Ja An3en MOTOp YBEK ycHcaBa
MaKCHMaJjiHy KOJIMUYMHY Basjyxa (Hema
KJIaMHy Kao 0TO MOTOP) ¥ [1a Ce MyHetbe
MOTOpa OCTBApYje KOTHIHHOM yOpH3raHor
ropusa

3HaTH Aa je NOANPUTHCAK Y YCHCHOM
KOJIEKTOPY HEOBObAH 3a BAKYYMCKH CepBO-

TEOPUJCKA HACTABA:

Haum pazia 4eTBOPOTAKTHOT M3
MOTOpa. TAKTOBH H MPOLIECH
TeopHjcku U CTBAPHU LIMKITYC AN3E
MoTopay pV amjarpamy

Kombunosanu uuknyc y pV aujarpamy
ca npejyOpusrasatem ropusa (pilot)
TMasberse cMelle TOMJIOTOM H3 Ba3lyXa,
TpeHyTaK - yrao (npen) yopusrasama,
3aBHCHOCT YrJia npetyGpH3raBama o
6p3une MoTopa, Tekohe Npu XIaxHOM
CTapTy MOTOPa 30T CHIKEHE KPajibe
Temnepartype caGujeHor Basayxa ycien
HHCKE TIOUETHE Temmepatype cabujarba
¥ XJIaJIHOM MOTOpY

Dase caropesatba CMeLLe H3e MOTOpa
Havun konmpone somenma:
OnpehuBaibe KOTHUHHE MyHetba Au3es!
MOTOpa KOJIMUHHOM yGPH3raHOT ropuBa
CacTaB cMelle H KOe(ULIHjeHT BHIIIKa
Basjyxa A, Tewkohe XoMorenusauuje
cmeme

Kpuse npurucka yopusrapata no
KOHCTAHTHO] LIEMH H [10 CII0GO/IHO]
IEMH Y CHCTEMY €A 3ajeTHHUKOM
maructpanom (Common Rail, CR)
Pa3niosy ca CTaiHy Texmy Ka
nosehawy nputHcKa yopusraparwa:
VTuuaj nputucka yGpusrasara Ha
Macy 1 Op3uHY KansbHie y Miasy,
MOTYRHOCT CMameHa PajHe 3anpeMiHe
(neHeTpanmja KanbuLe)
0jeIHOCTABIbEHE KOHCTPYKLHje
YCHCHOT cHCTeMa (Tperse Karubuiie o
Ba3/IyX)

CiucTeM 3a Hamajare TOPHBOM MOTOPA
Ha BHCOKOM MPUTHCKY:

Ha nouerky Mozy/ia yueHuKe yno3HaTH ca Un/beBUMA U
MCXOIMMA HACTaBe / yuekba, MIaHOM paja i HauMHHMa
OleHHBaKbA.

OGanun nacrase

Monya ce peanusyje kpo3 ciienehe o6/nke HacTase:
* Teopmjcka HacTaBa (32 uaca)

« npaxkTHuHa Hactasa (15 yacoBa)

Mozena onemema na rpyne
Onesmete ce e Ha rpyne (10 10 yuenuka y rpynm),

NPHITMKOM peausatmje:
«  MpaKTHYHE HACTABE

Mecto peanusaunje nacrase

*  Y4HOHHLA- TeOpHjcKa HacTaBa

*  paaHoHHUa/1abopaTopHja 3a BO3MIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peajau3aunjy HacTaBe

o Ilpu 0Bpany nojeIMHUX HACTABHMX jelNHHLEA
KOPHUCTHTH TMaHOE, CIIUKE, LPTEKE, Npeceke 1
J1e/10BE/CKIIONOBE IM3e] MOTOpa Y
panuoHnLK/1abopaTopuju 3a BO3MIA.

o Kopucrutu myatumenujaite npeseHtauuje 1
CcUMYyJauuje HaunHa paja paaa Ausen MOTopa, Mykbetha
UWIHHIpA, CUCTEMA 3a Hﬂl'lajal"be TOpUBOM,
TPOCTENEHOT KaTAIMTHYKOr KOHBEpPTOpA,
peLnpKyJIaluje H3AyBHUX racoBa, MeXaHWUKHX 1
Typ60 KOMMpecopa, ...

«  KopucTuTi ynyTeTBa pasnuuHTHX npoussohaua o
TNIPaBHITHOM TOCTYTIKY PYKOBaH:a, O/Ip/kaBarba,
KapakTepUCTHYHUM HEMCNPABHOCTUMA, HAYNUHY
13BONeHa MjarHOCTHYKHX Mepera, ...

«  TlpakTuyHy HACTaBY yCKJIaIMTH Ca H3BOhEHEM
TEOpHjCKe HacTaBe U onpemsbeHothy paanoHuue
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10.

12,

13.
14,

ypehaj 3a kounuy (Hema KianHe) u 1a
MOTOp MOpA JIa MMa BaKyyM-TyMIly Koja Aaje
noznpuTHCak 3a cepBoypehaj kouHuLe
3HaT /1a IM3eN MOTOPH YBEK paze ca
3HATHUM BUIIKOBMMA Ba3/lyxa (CeM Ha
MaKCHMAJTHO]j CHA3H), 112 160 eKOHOMHUYHOCTH
NOTPOLLIKSE FOPHBA HMA 32 OCHOB TOTUIOTHY
M30J1alHjy CMelle O/l 3U10Ba UWIHHAPA, ATk
/1a je cacTaB CMelle BPJIO XeTeporeH, o A=0
(Teunoct) 10 A>>1 (BPIIO BEJMKH BHIIAK
Basayxa)

3HaTH NPEIHOCTH CIIOGOTHOT 00IMKOBAA
KpHBE MpPHTHCKa yOpU3raBarba y OHOCY Ha
KOHCTAHTHE KPHBE, THME MPEIHOCTH CHCTeMa
ca 3ajenHnukom marnctpaiom (CR)
(c10601HO 061HMKOBabE KpHBE yOpH3rapatba)
Yy OZIHOCY Ha Jpyre cHcTeme (KOHCTaHTHE
KpuBe yOpH3raBara)

3HaTi MHCTaNALM]y CHCTeMa 3a CHableBabe
FOPHBOM, TyMIie HHCKOT 1 BHCOKOT
NIPUTHCKA, aKyMYJIaTOP 3a FOPHBO MONL
NIPHTHCKOM y CHCTEMY 3aje/HHuKe
maructpane (CR) u Gpusrasmbke, 3HaTH Kao ce
YNpaBJjba MPUTHCKOM H MPOTOKOM rOpHBa
Koje ce yOpu3raBa y LMIMHAAD

3HaTu npUpo/Ie KPHBHX MOMEHTA 1 CHare
23S MOTOPa (MOrOHCKe KapaKTepHCTHKA
MOTOpa)

3HaTH HAUMH Pajia MPEYHCTAYA 32 YeCTHLE Y
HM3/lyBHUM FacoBHMA, YCIIOBE M HAUUH MO
KOjHMa Ce NPeYHCTay MepHOIMUHO NpasHit
OJI YECTHLIA, 3HATH 1A Ce NPEeYHCTay MOke
EKCILTHLHTHO NPA3HHTH eKCTEPHAM
TIPOrpaMoM NpH pajly MOTOPA y MECTY, 3HaTH
pasnuky usmel)y perenepaunje 1 unihersa
npeuncTaya

3HaTH WITA je HAITYHEHe TH3eN MOTOpa
3HaTH NPUHLIT paja TypGoKoMmpecopa ca
TIPOMEHJBLHBOM FEOMETPHjOM TypOHHE, 3HATH
HAUMH PEryicama NPUTHCKA HaMyHeha
(VTG), npeanoct y oaHocy Ha wastegate
TypGOKOMNPECOpe 0TO MOTOPa H pasior
3awTo ce VTG He npumerbyje 3a 0To MOTOpe

Mymne Bucokor npurucka (IMBIT),
nnuujcke nymne (In Line), poraunone
nymne (Distributor), jenunuine nymre
10 WHAMHAPY ca GPH3ra/bkoM y CKIomy
(Unit Injector System UIS), jennunune
nymrie ca GpH3ra/bkoM H3BaH CKIoNa
nymne (Unit Pump System, UPS),
CHCTeM 3aje/IHHYKe MarucTpane
(Common Rail, CR), nauun
oIMepaBarba Kolu4iHe YopH3raHor
ropHBa, yrao npenyopusraparma,
Opusramre

CHcTeM 3a Hanajatbe FOPHBOM MOTOpa
Ha HuckoM nputucky (HIT):

IMywmne uuckor nputucka (IMHIT),
©/IeKTPHUHE, 3yn4acTe H KpUIHe,
nosuuuja nymne y cknony ca IBI1, Ban
cxiona ca [BI1, npeuncrad 3a ropuso
I'pejaun cmele KO XJaHOr cTapTa
MoTopa

Ipeuncray 3a yecTHLE H3AYBHUX
racosa, (DPF), Haunx paa, nepuon
aKyMyJauuje, JAeTeKunja HaryheHOCTH
Ha OCHOBY pa3/ivike MPHTHCAKA Ha yJ1asy
¥ M3/1a3y U3 NPEUHCTaua, MPAKIEHE
npeuncraua ox yectuua (Regeneration),
HAUMH Pajia MOTOPA TOKOM MPaKHeHa
npeuHcTaUa - KacHO CeKyH1apHo
yGpusrasate roprsa, Bpeme
npaxerwa; Ynwherwe npeuncraua
KoHCTpyKLMja 1 NpUHLMN pata
TypGHHE Ca POMEHIBHBOM
reomerpujom (VTG): Kpyskua
HKally3uHa ca KpHJILMMa (CHMETPHYHOT)
aeponpoQuia, KOHTPOsIA NOroHa
TypGHHE NPOMEHOM Gp3uHe | yria
CTpyje Kpo3 KpHIILA JKaJly3iHe pema
pamHoM KOsty TypOuHe, edukacHOCT y
OTKNakbamy .. Typ6o-pyne™ 3acHoBaHa
Ha MPUHLMIY pajia, yNopeHe KpuBe
MOMEHTA JH3e]l MOTOPA Ca MPUPOAHHM
YCHCABAMEM Y CTALIMOHAPHOM CTatby
HAIMYEHOT MOTOPA Y CTALHOHAPHOM
CTatby H NPENasHOM NepHoay
(transient)

PasIMUMTHM [H3€]1 MOTOPHMa/BO3HINMA/MaKeTaMa 1
MepHHM ypehajuma.

e Mepe Ge3beaHOCTH 1 3aWITHTE NPH Pajy ca
cHCTEMOM 3a YOpH3raBame ropuBa noa BUCOKHM
MPUTHCKOM:

- VueHULUH He CMejy BPLIMTH HHKAKaB NIPAKTHYAH Paj
Ha HHCTATALK]H 1101 BACOKHM MPHUTHCKOM JI0K je
MHCTANALKja N0/l IPUTHCKOM

- VueHHLN He CMejy TeCTHpaTH eleMeHTe CHCTeMa 3a
cHab/1eBatbe rOpUBOM 0] BUCOKHM MPHTHCKOM Ha
ypehjajiuma 3a TecTHpakbe M0/l BUCOKHM MPHTHCKOM

- HactaBuuuwm TpeGa 1a pUMeHe Mepe CHIYPHOCTH
3alITHTE 33 BPEME Pajia Ha HHCTANALM]H 32 CHabIeBatbe
FOPHBOM T10]t BUCOKMM MPHTHCKOM M [1a y/Iasbe yYeHHKe
3 MIPOCTOPA Y KOM MX MOJKE JI0XBATHTH IMPEKTAH WITH
MHMPEKTAH MJIa3 FOPUBA MOl BUCOKMM MPHTHCKOM

o TlpenmeTHy HaCTaBHUK MOXKeE M3MEHHTH 10 10 %
Npenopy4eHuX caapxaja Moysia uiu 10 20 % y3
carnactoct Ctpyutor Beha.

o Ha kpajy Moayna yueHHK paju TeCT 3Hamba

Ouemwusame

BpeiHoBakbe 0CTBApEHOCTH HCXONA BPUIMTH KPO3:
npahere 0CTBapeHOCTH HeXOona

TECTOBE 3Haba

AKTHBHOCT Ha yacy

aKTMBHOCT/ M3BELITAj Ca NPAKTHYHE HACTaBe
CeMHHapCKH pait

wE =
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Ocnocob6baBatbe
yueHHKa 3a u3Boherse
NPaKTHYHHX PajioBa Ha
2m3en MoTopy

3HaTH 21a 3aMEHH TyMITy BHCOKOT NPHTHCKA Y
CKJIOITY, MOBEXe je CTIOJHHLIOM 32 MOrOHCKO
sparuno (CR), 3Hatn na ysene nymny y pasy
yOpH3raBaa y BAPHjaHTH Ca KOHCTAHTHOM
KpHBOM yOpu3raBama

3HaTH 11 3aMeHH GpU3rasbKy M HCIHTA
MCNpaBHOCT pajia Gpusrasbke Ha MOCEGHOM
ypehajy ¢ 0631poM Ha NPHTHCAK OTBapamba 1
3aTBapara Opu3rasbke u 0OIHK CTPYje Miaza
(Ma3eBa) Kpo3 oTBOpe OpH3rabke

3HaTH [ 3aMEeHH aKyMyJ1aTop 3a FOPHBO MO
nputuckoM (“rail”) y cuctemuma ca
3ajennnukom maructpaiom (CR)

3HaTH J1a 3aMEHH MPeYHCTay 3a FOPHBO
3HaTH 1a 0/1Ba3/ly 1M HHCTANALM]Y 38 TOPHBO
nocsie cKnanama

3HaTH J1a 3aMEeHH MPEUNCTay a BasayX

3HaTH 21 3aMeHN rpejaue CMelle 3a X1aaH
CTapT MOTOpa

3HaTH 1A 3aMeHH BaKyyM [yMIly CepBO-
ypehaja 3a KouHHLLy

3HaTH 2@ H3MEPH KOMNPECHjy MOTopa

3HaTH 2@ YTBPM 3aNTHBEHOCT KOMIPECHOHOT
NPOCTOpa NMPOTOKOMEPOM 32 Meperhe
KOJMYMHE MPOMYLITaa Ba3LyXa U3
KOMIPECHOHOT MIPOCTOPA NIPH MykbeHY
KOMMPECHOHOT MPOCTOPa Ba3lyXoM MO
TPUTHCKOM

3HaTH 1A POLCHH CTame MOjeAHHIX
UMIMHIApa MOTOPA M MOTOPA y LIETHHH Ha
OCHOBY BPE/HOCTH 10GMjEHUX Ha MEpetby
KOMIIpecHje 1 3anTHBEHOCTH MOTOpa

3Hati nosuumjy TypGokommnpecopa u
Xnajmwaka 3a mehyxnaherme Bazayxa y
CHCTEMY 32 HaAMYHehe MOTOpa

MPAKTUYHA HACTABA

I

2.
3.

ol

bl

10.

3ameHa fymrie BUCOKOT NPHTHCKA
(TTBIT)

3ameHa GpusrabkH

3ameHa akyMyJiaTopa 3a FOpHBO M0z
NPHTHCKOM y CHCTEMY 3ajeIHHuKe
marucrpane (CR)

3ameHa npedrcTaya 3a ropuBo
OpBasaybaBame HHCTANALje 3a
cHal/ieBatbe FOPUBOM TOCIIE 3aMEHE
efleMeHaTa crcTeMa 3a CHabieBarbe
MOTOpa rOpHBOM

3ameHa npeurcTaya 3a BasayX
3ameHa rpejaua cMmelle 3a XanaH
cTapT MoTopa

3ameHa nymrie 3a 1aBatbe
TIOAMPUTHCKA BAKYYMCKOM CEpBO-
ypehajy 3a kounuLy

Mepetse kKoMMpecHje MOTOpa, YCIIOBH
1011 KOjUMa Ce MepH KOMIpecHja u
Mepe CHIYPHOCTH NIPH Mepekby
Mepemse nporycHocTH (iypera)
PaIHOT 1 KOMIPECHOHOT MIPOCTOpa
LHIMHPA MOTOPA NPOTOKOMEPOM 3a
Ba3IyX MO/ NPHTHCKOM

[Nnan peanusalyje panHuX 3ajaTaka yCKIaauTH ¢
Gpojem paHix MecTa, Gpojem yueHnKa y rpym ,
onpembeHolhy panHoOHHLIE Y LHIbY HCTIyHeHha
3axTeBa HaBeJEHNX y KooHn «Mcxomm Mozynay.
Mepe Ge3beaHocTH H 3aWITHTE:

Benuuuua rpyne ca craHosuiuTa 6e3denHoctu Tpeba na
GyJie TakBa /1a HACTABHUK MOJKE J1a KOHTPOJTHILE paz
YueHHKA KOjH HETOCPE/IHO pajie ca HacTaBHUM
CPEJCTBOM, a/laTOM M NPHGOPOM H JeiTyje MPEBEHTHBH
3a Clyyaj OMacHOCTH 011 MOBpeia.

H3yseTHy namy TpeGa 0GpaTHTH Kaa ce paan ca
BehM Macama M3Ha/1 rIaBe 1 Tesla H ca HaNperHyTHu
onpyrama Koje ce Mory HeKOHTPOJIHCAHO PeslaKCcHpaTH
Y CMepy HaCTaBHUKA H/WIH yueHHKa, oceGHO y cmepy
norsiena

KopHcTiTH 1a60paTopHjcKi MOTOP Ca MeHaiKnm
TNIPEHOCHHKOM Ha OGPTHOM MOCTObY

TpunpemMuTH yHUBEP3NaH i CMICLMjalaH anat 3a
AyTOMEXHHKY H MEpHU NPUGOP NOTpeGaH 3a HACTaBHY
Jjenuumity

OGe3bennTn paaHy NOBpUIMHY Ha Kojy he ce onarati
CKMHYTH JIC/IOBH 1 CKJIOTIOBH M BPLUMTH Jajba
packianama CKI0MoBa CKUHYTHX €a MOTOpa
Ipenopyka je (anu Huje 0baBe3aH yC/oB) a HaBeleHe
pajiHe 3anaTke, C jeIHOM rpyToM yueHUKa, Opranmusyje
M W3BOJIM HACTABHUK KOjH Peasiu3yje TeOpHjCKy HacTaBy
3a 1aTH MPEJIMET Y Capailibi ¢ HACTABHHKOM MpaKkTHUHE
HACTaBe, KOjH MCTe/Pas/iniuTe PajiHe 3a1aTke H3BOIM C
ZIpyrOM IrpynoM yueHuka.
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Hasus mozyna:
Tpajare Moayna:

MexaHu3am 3a pa3Bojl paHor Tesa
16 yacosa

UU/bEBU MOAYJIA

HUCXOIU MOAYJIA
IMo 3aBpuieTKy Moaya yueHuk hie Gurn y
CTamby na:

OBABE3HU U MPENIOPYYEHU
CAJIPXKAJU MOZYJIA

MPENOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAA MOJAYJIA

= Cruuame TEOPETCKHUX
H MPAKTHYHUX 3HAKA
13 MeXaHn3Ma 3a
Pa3BO/l PIHOT Tena

3HaTH KaKko (YHKLHMOHHILE MEXaHU3aM
3a Pa3BOI PajHOT Tesia

3HaTH HAYMH MOTOHA MEXaHH3MA 32
Pa3BOJl PaHOr Tena

3HaTH WTa je KOMNPECHOHa 3anpeMuHa y
JaBH MOTOpa

TEOPUJCKA HACTABA:

o Cenuuwie, neyypka 1 cTabio BeHTHIA
Toausauu Bentuna

Bperacto BpaTHio/ocoBiHa

3a30p BeHTHIA

KomnpecroHa 3anpemiHa npoctopa 3a
caropesae y IJ1aBi MOTOpa

Ha nouetky MozyNia yueHHKe yNo3HaTH ca UH/bEBUMA H
MCXONMMA HACTaBe / yuera, MJIAHOM paja H HauMHUMA
OLEHUBaMbA.

Obanun nacrase

Monyn ce peanusyje kpo3 cienehe o6nmke HacTase:
+ Teopujcka HacTaBa (10 yacosa)

*  mpakTH4HA HacTaBa (6 yacoBa)

Monena onesbersa na rpyne
Onesweme ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUIMKOM peanmnsauuje:
©  MpaKTHYHME HACTaBE

Mecto peannsauuje nacrase
*  YYHOHMUIA- TEOPHjCKA HACTABA

*  paanoHHuA/1abopaTopHja 33 BO3M/IA — NPAKTHYHA
HacraBa

Npenopyke 3a peannsaunjy nacrase

«  Tlpu 0GpajM NOjeIMHIX HACTABHUX jeIHHULA KOPHCTHTH
naHoe, CIHKE, UPTEKE M NPECEKe PA3IHIUTHX TEXHHUKHX
pellersa efleMeHaTa MEXaHH3MA 3a PasBoJl PAIHOT Tena,

«  KopucTHTH MyJTHMEMjalIHE NpE3EHTaLMjE U CHMYaLHje
paja nojeIMHMX eJleMeHaTa MeXaH13Ma 3a Pa3BoJl PazHor
Tena,

«  [pakTuuHy HacTaBy yCKJaauTH ca u3Bohemem Teopujcke
HACTaBe M ONpeMJbeHoWNy PagHOHHIE PA3THIHTHM
MakeTama, BO3WIHMA, HCTIHTHHM Yypehajuma,...

«  ITlpenmeTHu HACTABHUK MOKeE H3MeHUTH 10 10 %
npenopyyeHux caapiaja Moysia uin 10 20 % y3
carnacHoct Ctpyusor peha.

«  Ha kpajy MOzyNia YUEHHK Pajiit TeCT 3Hama

Ouemupame

BpenHoBatbe 0CTBAPEHOCTH HCXO/IA BPLIMTH KPO3:

1. mpahere ocTBapeHOCTH HCXONA
2. TecTOBE 3Haba
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3. aKTHBHOCT Ha uacy
4. aKTMBHOCT/ M3BEIUTAjH Ca NPAKTHYHE HACTaBE
5. ceMHHApCKH paj

Ocrnocobbasatbe
YHeHHKa 33 NPABHIHA
u3Bohere NPaKTHIHUX
panoBa y MexaHH3My 3a
Pa3sBO/ paHoT Tena

3HaTH Ja noieck 3a30p BEHTHIIA

3HaTH J1a 3aMEHH elleMeHTe passoaa
paaHor Tesia U rnoroxHa passoaa

3HaTH 1a BU3YEJTHO yTBP/M owTehema
GperacTor BpaTHIa/0COBHHE

3HaTH J1a NPOBEPH UCKPHBILEHOCT OCe
Gperacror Bpatiia

3uatu J1a yBene Gperacto BpaTio y (asy
passona

3HaTH J1a PacKJIONH H CKJIOMH BEHTHIICKH
CKJIOMN MPUMEHOM CTIeLHjaior anata
3HaTH ]a M3rPajM M Yrpau riaBy
MOTOpa M 3aMEHH 3aMTHBKY rJlaBe MOTOpa
3HaTH J1a NPOBEPH IJ1aBy MOTOpa
BH3YEJHO W PABHOCT MOBPLLIHHE [71aBe Ha
MeCTY 3anTHBKe ca 6I0KOM MEpHUM
npuGopom

3HaTH penocie]l NpuTe3ama BUjaka uuim
HaBpPTKH rjiaBe MoTopa

3HaTH J1a N3MEPH KOMIPECHOHY
3anpemMHHy y riaBH MOTOpa

MPAKTUYHA HACTABA:

1.

w

Mepetbe 3a30pa BEHTHIIA MEPHIM
nuetuhnMa 1 nojelasare 3a3opa
BEHTHIIA

Paji ca KOMIapaTepoM ca MarHeTHHM
TI0CTOJbEM 1 MPH3MAMA 32 HATTAKEHE
BeJIMUHHE OJICTYNakba oce GperacTor
BpaTIa (MCKPHBILEHOCT) 01
reoMeTpHjCKe Oce, 103B0JbeHa
BEJIMYMHA OZICTYTaa (,.0auama’)
O6pana ckona BeHTHIA

KoHTposia paBHOCTH MOBpIIMHE T/1aBe
MOTOpA Ha MECTY 3anTHBKE rlIaBe
MoTopa

[puTesarbe BHjYaHNX MapoBa riaBe
MOTOPa MOMEHT KJbyueM

Meperse KOMMpecHoHe 3anpemiHe

Tnan peanusaumje paaHux 3ajiataka yCkiaauTi ¢ Gpojem
paiHUX MecTa, Gpojem yHeHHKa y rpynu , onpemsbeHomhy
PAIMOHHLE Y LHIbY HCIIYHEHa 3aXTeBa HABEJCHHX Y
Kkononu «Mexoam moaynay.

TMozenuTy yueHuKe Ha WTO Mare rpyne, umajyhu y sury
1a IPCTEH OKPYKeka OKO HACTABHMKA H HACTABHOT
Cpe/cTBa 0OMYHO HEe MOJKE 11 CajpikH BuLue oA 6 (ect)
YHEHHKA, LITO 3aBHCH OJI BE/IHYHHE HACTABHOT CPEJICTCBA
1 MoryhHoCTH HacTaBHUKa J1a 00e30e1u 100ap yBUaL y
paz yuennka

Bennuuna rpyne ca craHoBuinTa 6e3deaHoctu Tpeda na
Gy/e TaKBa /Ia HACTABHUK MOJKE 11a KOHTPOJIHLIE Pal
YUEHHKA KOjH HETIOCPEIHO Pajie Ca HACTABHHM
CPEICTBOM, allaTOM M MPHGOPOM U J1eTyje MPEBEHTHBHO 3a
Cily4aj OriacHOCTH OJ1 TOBPe/a.

H3yseTHy nakiy Tpeda oOpaTHTH Kaj ce paau ca Befinm
Macama H3HaJl IJ1aBe M Tela H Ca HanperHyTHM onpyrama
KOje Ce MOTY HEKOHTPOIHCAHO PENakKCHpaTH y cMepy
HACTAaBHHIKA W/WJIH YHEHHKA, TOCeOHO y cMepy moriena
[MoueTak paja y panHoHULH, N0 MOryhHOCTH, YCKITaIuTH
€a TEOPMjCKOM HACTABOM Tako Ja ojropapajyhu panun
3ajaly Cejie 0Max HaKOH 0Gpajie TEOPHjCKOr rpavBa.
KopucTuti 1abopaToprjckin MOTOP ca MEHbauKum
NPEHOCHHKOM Ha OGPTHOM MOCTOJbY

[lpunpemMuTH yHHBEP3aNaH 1 CTICLMjalaH anaT 3a
ayTOMEXHUKY W MEPHH MPUGOP NOTpeGaH 3a HacTaBHy
Jenunniy

O6e3bennTh paHy NoBpuIMHy Ha kojy he ce omrarati
CKHHYTH [Ie7I0BH 1 CKIIOTIOBH H BPIIMTH /1ajba PACKIIanara
CKJIONOBA CKHHYTHX Ca MOTOPA

[penopyka je (ann Huje oOaBe3aH yCiIo0B) 1a HaBeAeHe
paziHe 3az1aTke, C jeIHOM rPYMoM yueHHKa, OpraHusyje i
M3BOJIM HACTABHHUK KOjH peallu3yje TEOPHjCKy HacTaBy 3a
ZIaTH MPEIMET Y Capaiibii C HACTABHHKOM NPaKTHYHe
HaCcTaBe, KOjH HCTe/pasIMymTe pajHe 3a1aTke H3BOJH C
JIPYTOM IPYTIOM Y4eHHKa.
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Hasus momyna:
Tpajarbe Moaya:

PajiHi NpOCTOP AM3e1 MOTOPA H MOTOPHH MeXaHH3aM
25 yacosa

UMJBEBU MOAYJIA

HCXOU MOAYJIA

IMo 3aBpuieTKy Moya yueHuk he Gurn y

CTatby na:

OBABE3HU U NPETIOPYYEHU
CAIPIKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAYJIA

+  CTHuame TeOPETCKHX H
NPaKTHYHUX 3HAMA U3
paZHOT MPOCTOpa AU3eN
MOTOpa 1 MOTOPHOT
MexaHH3Ma

3HaTH Jia raBa MOTOPA, LMITHHAAP U KITHIT
ca KIMITHAM NpCcTeHoBMMa (opmMupajy

TNIPOMEHJBHBY 3aNPEMHHY PaJIHOT NPOCTOpa

MoTopa
3HaTH J1a ce MPOCTOP 3a CaropeBare AM3eN
MOTOpa 110 NPaBIITY Halla3i 1 Y [JIaBH
MOTOpa My KITHITy

3HaTH J1a KJIMN ca NPCTeHOBHMA,
OCOBHMHHLIA KHNA, KITHIHa4a H KONIeHacTo
BPATHJIO jecy MALIMHCKH eIeMEHTH KOjH
4HHE MOTOPHH MEXaHH3aM

3HaTH MpaBUIaH M0JI0Kaj-OpHjeHTaLH]y
KIIHMNA Y CKIIOMY Ca KIHMHauoM 1
MOTOPHIM MEXaHH3MOM H OpHjeHTaL]y
KIIMNA Mpema CMepy OKpeTarma KolleHacTor
BpaTHia

3HATH TOK yJba KPO3 CHCTEM 32
T0/IMa3HBabhe MOTOpa

3HaTH J1a H3pauyHa pajHy 3anpemMuHy
UHJTHHIPA MOTOPA, H3MEPH KOMIPECHOHY
3anpeMuHy y KIHIy U #3padyHa cTerneH
KOMMIpecHje & MOTopa

TEOPUJCKA HACTABA:

« KoHcTpyKkTHBaH 00K ,,oMera™ Kiuna
M KJIUNOBA 32 AM3€ MOTOPE -
KOMTIPECHOHA 3anpeMiHa MpocTopa 3a
caropeBaibe y UHIHHIPY MOTOpa
MOTOPHH MeXaHU3aM

« TlpaBau u nonoskaj cTpyje ycucay
OJIHOCY Ha OC LIMJIMHIPA KOJ1 YBOhera
Baz/IyXa y UWIHHIAP MOTOpA

« Kperame cTpyje ycuca Kpos Topomnnan
TIPOCTOp OMera KIMMa H ypaBHOCT
MiIa3eBa Gpu3rasbKke Ha KpeTarhe
BazyXay oMera Kiumy 3a
MaKCHMH3HPakhe XOMOreHH3almje
cwmerme

«  KoHcTpykTHBHA M3BONEHbA KIMMHUX
TIPCTEHOBA ¢ 0G3MPOM Ha YJIOTy Y
3aNTHBAbY U MOIMA3HBabY

o Ckilon K/Mna 1 Knummave ca
OCOBHHHMLIOM KITHTIA

« Besa kiunmaye ca KojeHacTHM
BpaTHioMm, jietehu newxajn

« Besa konenacTor BpaTuia ca 610kom
MoTopa, nexehu nexaju koneHacTor
BpaTuna

« Cucrem 3a noaMasuBambe MOTOpa

« Mepeme KOMNPECHOHE 3anpeMuHe y
Ky

o M3pauyHaBame CTeneHa KOMIPeCHje €
MOTOpa Ha OCHOBY pajiHe U
KOMTIDECHOHE 3.

Ha noyertky Mozyia yueHuKe yrnosHaTH ca LHbeBUMa 1
HCXOIMMA HAacTaBe / yuerba, MIaHoM paja u HauuHUMa
Ol UBabA.

O6auum nacrase
Monyn ce peanusyje kpo3 cieaehe oGnmke HacTase:

.

Teopujcka Hactasa (16 uacosa)
npakTHYHa HacTaBa (9 yacoBa)

Mozaena onememna Ha rpyne
Onesberbe ce nenu Ha rpyne (10 10 yuenuka y rpynu),

TIPUJTKOM peau3aiije:

.

NpaKTHYHE HACTaBe

Mecto peannsaunje uacraBe

.

Y4HOHHUA- TEOPHjCKA HACTABA
panuoHnIa/1a60paTopHja 32 BO3WIA — NPAKTHYHA
HacraBa

Ipenopyke 3a peannszaunjy nHacrase

Tlpy 00pa/ NOjeIMHUX HACTABHHX jeIMHHLA KOPHCTHTH
naHoe, UK, LPTEekKe W NPEceKe PasiiiHTHX TeXHHIKHX
pellersa efleMeHaTa pagHor MPOCTOpa AN3EN MOTOpa i
MOTOPHOT MeXaHH3Ma.

KopucTuti My/ITHMEIHjalIHe NPE3EHTALIMjE W CHMYJIaLitje
pajia NojeIMHAX elleMeHaTa PaiHor NPOCTOpa AH3eN
MOTOpa H MOTOPHOT MEXaHH3Ma.

TIpakTHYHY HACTaBy yCKIAJAWTH ca W3BOhereM Teopujcke
HACTaBe U onpembeHowhy paTHOHULE PasTHIHTHM
MaKeTama, BO3HJIHMA, HCITUTHIM ypehajnma....
Hanomena:

Mozyn ,Pajii IpocTop Au3eN MOTOpa H MOTOPHH
MexaHu3aM™ M3laxy rpanBo U3 PajHOT MpocTOpa
MOTOpa 1 KpeTatha MOTOPHOT MEXaHW3Ma. 3a pajl Ha OBOM
MOJLYJIy MOTPEGHO je u3rpaaut (Noiy)MoTop ca
MEHauKHM PEHOCHHKOM M3 BO3MIIA.

TpeameTHu HACTABHUK MOXKe H3MeHHTH 710 10 %
npenopyyeHnx caapkaja moaya win 10 20 % y3
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3paverba;
NIPUMEHHU CTHMYJTUCAHE eMHCH]E.

Monena nacepa;
Xonorpaduja.

* VYcBajame OCHOBHIX ® pasniKyje npenamae o1 010ujama o [lpenamame CBETIOCTH;
3Haba 0 CBETJIOCTH 1 J1a 0GjaCHU OCHOBHE e Onbujame CBETIOCTH; OuemnBame
- 3aKOHHTOCTHMA 3aKOHHTOCTH NIpesiaMara i oGHjamba e Omenana; Bpe/IHOBakbe OCTBAPEHOCTH HCXO/IA BPUINTH
] onTHKe. CBETIIOCTH; o Coumpa; Kpo3:
£ ® oGjacHu Orzieaano 1 COYMBO U OCHOBHE o Mntepdepeniuja ceetocTh: ® npahiee 0CTBAPEHOCTH HCXOJIA;
o SAKOHHTOCTH NpeNaMarba Kpo3 0Be o Jludpakumja ceetocTH; ® TECTOBE 3HaMA;
OITIHKE 06'Jel<Te: X o Tonapusaumja cetocT! ® TECTOBE NMPAKTHYHUX BELITHHA.
* objachu nojase nHTepd)epc?Huvue, o Jlucnepsuja ceetiocTH; .
nosiapu3aLmje 1 AMCNep3uje CBeTIOCTH. o Jloniepos edexar y ot OkBupHu 6poj uacosa no Temama
s * Ocuunauuje ..
H i - : . . . : e Tanacu..
55 E * VcBajame OCHOBHIX * o0jacHu nojam KBaHTa 1 nojam (oToHa; e [lojam Ksanta. ®oTOH; . O
EE¢g 3Hatba KBAHTHNX o oGjackn kana Hactaje dotoedekar; e Maca u umnyac ¢otoma; TICHER oo e
T2 2 cBojcrasa EM * oGjacHn y3pok HacTanka doToedekTa; o ®oToeneKTpHuHH edeKar; © KpanTha cpojcTsa enlekTpoMarkeTHor
85 ¢ 3paverba i o oGjackn KoMnToHoB edekar; ® AjHIITAjHOB 3aKOH (hOTOCTEKTPHUHON ANRACIER B MUKDOCCTRIR.
g g = MUKpOYecTHlA. * objacHu TalacHa CBOjCTBA YeCTHLA. edekra; o Crpyirypaaroua.. N
E E: o Komnmoros edekar; ® CTpyKTypa aTOMCKOT je3rpa.
E 2 5 e Jle bposesa penaumja;
©z o Jludppakumja enekTpoHa, eNeKTPOHCKM
S MHKPOCKOIT.
* YcBajame OCHOBHHX ® ofjacHu cacTaB i CTPYKTYpPY aTOMCKOI * PazepdopnaoB orien, CTpyKTypa atoma;
3HAA O CTPYKTYPH Jjesrpa; o CraunoHapHa CTawba M HHBOM EHEpruje
atoma. ® oGjacHu CTalMOHAPHa CTakba H HUBOS atoma, BopoBu moctynati:
g eHepruje atoma; e KsauTHu npenasu, nobyhusame u
2 * oGjacku Bopose noctynare; 3pauere atoma;
: * o0jacHu kaJa HacTajy KBaHTHH npesiasu; ® Penarencko spauere;
13 ® 00jacHu KaKo W Iie HacTaje PeHATeHCKO o CrioHTaHa M CTHMYJIMCAHA eMHCHja
E 3pauere; 3pavera;
E PasNUKYyje BPCTe PEHAreHCKOT 3payerha; o Mpumena criouTase u cTumyamcane
9] PA3MKYyje CIOHTAHO 01 CTHMYJIHCAHOT emncuje, nacepu;
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carnacHoct Ctpyusor Behia.
+  Ha kpajy moaysia yueHuK pazu TeCT 3Haba
Ouemwupamwe
BpenHoBate 0CTBAPEHOCTH HCXO/1a BPLITH KPO3:
1. npahere ocTBapeHOCTH HCXOAA
2. TectoBe 3Hamba
3. aKTHBHOCT Ha vacy
4. aKTMBHOCT/ W3BELITAjH Ca NPAKTHYHE HACTaBE
5. ceMMHapCKH paj

OcnocobbaBarbe
YUEHHKA 32 CTHIAE
NPAKTHYHAX 3HAMA 03
paJIHOT NPOCTOpa An3eN
MOTOpa i MOTOPHOT
MexaHH3Ma

3HaTH J1a M3TPAIN | YTPaIH KOJIEHACTO
BPaTHIIO

3HaTH /1a OpHjeHTHIIE CKION Kuna 1
KIIHMbaue MpemMa cMepy OKpeTarba
KOJIEHAaCTOr BpaTHIa

3HaTH J1a M3TPAIN M YTPaIM KIHM ca
KIIUITHA40M H KTHITHHM TIPCTEHOBHMA Y
LHIMHAP MOTOPA H MOBEKE KIMMbay ca
PYKBLIEM KOJIEHCTOT BpaThia

3HatH 11a u3pauyHa 3aszope u3mehy knnna u
LHTMHPA W KITHITHEX MIPCTEHOBA y
#K/beOOBUMA KIUNa

3HaTH 1a u3MepH 3a30p uamel)y kpajeBa
KIMIHUX PCTEHOBA KaJl Ce CTaBe y
wHIHHIAp

3HaTH /1a U3MEPH NPEUHUK KIHTa

3HaTH 1a U3MEpH TpeuHuKe JeTehnx u
Jexehnx pykaBala i npeuHnKe 0TBOPa
nerehux u exehix nexajesa u yTBpau
KOHHYHOCT W OBAIHOCT pyKaBala i
nexajesa

3natH 1 u3padyHa 3asop usmehy serehux
 nexelnx siekajesa i pykasana

3HaTH J1a yTBPAH PaBHOCT NOBpIIMHE 6Jl0ka
MOTOpA Ha MeCTy 3aNTHBKE [71aBe MOTOPA
3HaTH TOK yJba KPO3 CHCTEM 32
NO/IMa3HBabe MOTOpa

3HaTH J1a H3padyHa CTENeH KOMIpecHje &
MoTopa

NMPAKTUYHA HACTABA:

. VaexuuwTere KOJEHACTOr BpaTuia,
PYKaBLM H JIeiKajH, peMennLe u
3amajan

2. Ckuanamwe Kuna u KIumisaye ca
OCOBHHHLIOM KJHTa

3. MWspauynasare 3a3opa u3meljy kimna
M UWIIMHApPA

4. W3padyyHaBarbe aKCHjaIHOT U
panujaTHOT 3a30pa KIMMHAX
MpCTeHOBA Y %/beGOBHMA KITHMA

5. Mspauynasame 3a3opa u3mely
sietehux u exehnx gexaja u
pyKaBalia KoJIeHacTOr BpaThia

6. T'yOuuwm ysba Ha Lypemwe Ha
CeMEepHH3MMA KONICHACTOT i
Gperacror Bpatiia

7. Mepeme npeuHuKa WHINIPA H X0
KIATIA ¥ U3PatyHaBakbe CTBAPHE
pajiHe 3anpemMuHe MOTOpa

8. MspauyHaBare CTeneHa KOMNpecHje &
MOTOpa Ha OCHOBY KOMNPECHOHE
3anpemuue (MoayJ1 ,Mexanusam 3a
pa3sBol pajHOT Tea™) 1 panHe
3anpemMuHe LHIHHAPA

«  [lnad peanusaiuje paaHuX 3aJataka yCKAaauTH ¢ Gpojem
panHmX Mecta, 6pojeM yueHnKa y rpynu , onpemsbeHomhy
PAIHOHULE y LHIbY HCIYHEH:A 3aXTeBa HABEJCHHX Y
Kononu «Mcxonu Monynay.

o TlozemnTy yueHnKe Ha WTO Marbe rpyre, umajyhu y Buty
J1a PCTEH OKPY/KEHa OKO HACTABHHKA H HACTABHOT
Cpe/cTBA OGMUHO HE MOJKe /1a CapkH Bue 07 6 (wect)
YUEHHKa, WITO 3aBHCH O]l BEIMUHHE HACTABHOT CPEICTCBA
1 MoryhHOCTH HacTaBHKKa 1a 06e30enn nodap yBUL y
pan yueHuka

«  Benunuuna rpyne ca craHoBuiiTa G6e3dennoctu Tpeba na
Gyzie TakBa /Ia HACTABHHK MOJKE 11a KOHTPOJIHLIE Pall
YHUEHHKa KOjH HETIOCPEIHO pajie ca HACTABHUM
CPE/ICTBOM, a/laTOM M MPHGOPOM H JIeTyje MPEBEHTHBHO 3a
CIlyuaj OMaCHOCTH OJ1 IOBPE/Ia.

Wsysery maikmsy Tpeba oGpaTHTH Kazl ce pazu ca Behum
Macama W3HaJl I71aBe M Teia W Ca HalperHyTHM onpyrama
KOjé Ce MOTy HEKOHTPOJIHCAHO PENiaKCHpaTH y CMepy
HACTABHUKA W/WIIH YUEHUKA, I0CEGHO Y CMepy Mor/ie/a.

+ [Tloyerak panay paaHoHHMLH, MO MOrYRHOCTH, yCKIaauTH
ca TeOPHjCKOM HACTaBOM TaKO Jia oaroBapajyhu panuu
3ajaly cliejie 0AMax HakoH o0pajie TeOPHjCKOT rpaivBa.

+  KopucTuTi 1aG0paTopHjckin MOTOP Ca MEHauKHM
TPEHOCHHKOM Ha OGPTHOM MOCTOJbY

«  [lpunpemuTH yHUBep3alaH U CNEUHjaiaH ajar 3a
AyTOMEXHHKY W MEpHH NPUGOP MOTpeGaH 3a HacTaBHy
Jenuuuuy

+  OGesGenuty panHy NoBpuIHHY Ha Kojy hie ce oxaratn
CKMHYTH JIe/I0BH 1 CKIIOTIOBH H BPLIHTH 1ajba PACK/Ianatha
CKJIOTMIOBA CKHHYTHX €2 MOTOPA

+  [lpenopyka je (anu Huje 0GaBe3aH ycloB) 1a HaBeneHe
PpajiHe 3az1aTKe, C JeTHOM TPYTOM yueHHKa, OpraHusyje 1
M3BO/IM HACTABHMK KOjH peajln3yje TEOPHjCKY HacTaBy 3a
JIaTH TIPE/IMET Y Capajibi ¢ HACTABHUKOM MPaKTHUHE
HacTaBe, KOju HCTe/Pa3uinTe pajHe 3aaTKe N3BOIM C
JIPYTOM IPYTIOM YHEHHKA.
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Hasus mozyna:
Tpajare Moty

I‘opnsa H MasuBa
8 yacosa

HUWBEBU MOAYJIA

MCXOU MOAYJIA
IMo 3aBpiueTky Mozya yueHuk hie ouru y
cTamy fa:

OBABE3HH U MPEMIOPYYEHH
CAZIPXAJN MOIYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAUUH
OCTBAPUBAIA MOAYJIA

+  Cruuame TEOPETCKUX
¥ NPAKTHYHUX 3HABA
113 TOPHBA U MA3HBa

[Mo3HaBaTH 0COGMHE TU3€E FOpHBA

2. 3uaTH WTa je TOMIoTHa Moh 1u3en ropusa

3. 3HaTy 1a ce UETAHCKMM Gpojem ausen
rOpHBa HCKa3yje CKIOHOCT FOPHBA Ka
camo3aruberby (auto-ignition) Ha OCHOBY
BpeMeHa Koje NPOTEKHe O/ TPeHyTKa
CTBapamba ycloBa 3a Masbekbe /10 TPEHyTKa
nasbersa (ignition lag)

4. 3HaTH 1a ce AM3eN rOpHBY TIONPABIbajy
0COOMHE pa3HUM J01alMMa KOjH
nosehasajy uerancky 6poj, nobbiasajy
TN0/IMa3MBae, CHIKABA]y TeMIepaaTypy
CTHIbABAMA

5. 3muaty pasnuky usmelhy MuHepanHuX 1
CHHTETHUKHX YJba 32 NOIMA3HBaKbE MOTOPA

6. 3Hath Koje BpcTe yjba ce Mel)ycoGHO Mory
MeaTi

7. 3HaTH paUMOHATHE HOPME MOTPOLIILE yba

y nepronty u3mel)y 1Be 3aMeHe yJba

(rpaHutHa BPEHOCT MOTPOLIHE YJba je&

KOJIM4HHA YJba Koja Ce JI0MHje Ol 03HaKe

min 110 03HaKke max)

TEOPUJCKA HACTABA:

« Jlusen ropusa, BpCTe M TOMJIOTHA MOh
IM3€]1 rOpHBA, TeMMepaTypa
camonasbera, yTHLAj TyCTHHE FopHBa
Ha nepopMaHce MOTOPA M EMUCH]y
M3]YBHUX FacOBA CTBApae KpHCTANa
npaduHa (CTHHABAMbE) HA HUCKHM
Temnepatypama

« VTHuaj cactasa yribOBOJOHHKA TOPHBA
Ha CKJIOHOCT TOPHBA NIpeMa
camo3anamsemy, canpkaj cymnopa y
TOpHBY, yTHIIA] CyMTIOpa Ha
T0/IMa3MBalbe eNleMeHaTa CHCTeMa 3a
ybpu3raBae i cacTaB eMucHje
M3]lyBHUX racoBa

« Llerancky (ueTeHcku) 6poj ausen
rOpUBA, HAuMH YTBPHHBAbA LIETAHCKOT
Gpoja M3e ropHBa 110 BpeMeHy
3a0CTajamba caMonasberba CTaHAapanM
jeNHOUMAMHAPHIHIM MOTOPOM Ca
TPOMEHJBHBHM CTENEHOM KOMIpECHje
(Cooperative Fuel Research, CFR)

*  AnutuBy (101aLM FOPUBY) 32
TOBHILEE LETAHCKOT Opoja,
noGoJbluate noamasyjyhux ocobusa
rOpHBa, CTIpEuaBate CTHHaBaba

« Viba3a noamasHBake M3eN MOTopa

o Vnopease 0coGuHe MHHEPATHHX U
CHHTETHUKHX yJba

o AnutHBH (101aUM) yJbY, aMTHB 32
peryiucame BUCKO3HOCTH yjba Y
3aBUCHOCTH O]l TEMIIEPAType yJba

= Bek Tpajama CBeKer yJba, Nocieuie

110 MOTOP y Cllydajy npeKopadersa
BeKa Tpajatba (HeGnaroppeMeHa
3aMeHa yJba)

Ha nouetky Mozyna yueHHKe yNo3HaTH ca UH/bEBUMA U
MCXONMMA HACcTaBe / yuera, MIIAHOM paja H HauMHUMa
OuEbUBabA.

Obanum nacrase

Monyn ce peanusyje kpo3 crenehe oGnike HacTase:
*  Teopmjcka HacTapa (6 yacosa)

*  mpakTH4HA HacTaBa (2 4aca)

Mosena onesbersa Ha rpyne
Onesmeme ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanmsaunje:
*  NpaKTHYHE HACTAaBe

Mecto peanusaunje vacrase
*  YYHOHHLA- TEOPHjCKA HACTABA

*  paaHOHHUA/1a0OPATOPHja 32 BO3M/IA — NPAKTHYHA
HacTaBa

Ipenopvke 3a peannsaunjy nacrase
+ Hamnomena: Heku caBpemenn nponssohaun

MOTOpa/Bo3uia y iniby moBehara ekOHOMHUHOCTH
NOTPOLISE FOPHBA MAHUITYJHIIY CA CMAbEHEM TPeHa
KIMIHAX NPCTEHOBA, 360T Yera je NoTpoLba Yiba
nosehana 210 Mepe Koja oGecMuLLIbaBa AeKIapHcaH
TIepHOoJl 3aMeHe yJba NPeMa HCTUM THM Npom3Bohauuma.
Tlepuoau KOHTPOJIE yJjba CY M3Y3€THO KpaTKH, a
KOJIMYMHE JI0/IMBEHOT yJba BENHKE, TAKO 11 Ce Y CHCTEMY
3a 10/IMa3HBake MOTOPA YBEK Halla3h CBEIKE YIbe.

+  TlpeavMeTHu HACTABHUK MOKe H3MeHHTH 110 10 %
npenopyueHnx caapikaja Moayia win 10 20 % y3
carnactoct Ctpyusor Beha.

«  Ha kpajy Monyna yueHuK paju TeCT 3Hatba

OuemwnBame

Bpe/1HOBathe 0CTBAPEHOCTH HCXO/IA BPLIMTH KPO3:
1. npahee ocTBapeHOCTH HCXO1A
2. TeCTOBE 3Hakba
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3. aKTMBHOCT Ha vacy
4.  aKTMBHOCT/ W3BELITAjH Ca MPAKTHYHE HACTABE
5. cemMHapcKH pan

+  Ocnocodbasare
YHEHHKA 33 PABHIHY
3aMeHy ysba i
npeuncTaua 3a yJbe
Z3es MOTOpa

3HaTH HAYMH 32 KOHTPOJy HUBOA yJba 1
YCIIOBE MO/l KOjMMa Ce KOHTPOITHILIE HHBO
yiba

‘VMeTH J1a 3aMeHH yIbe Y KOPHTY MOTOpa i
npeducTay 3a ysbe

MPAKTUYHA HACTABA:
1. Mepeme HIHBOA yJba y MOTOPY

3ameHa yJba M peumcTaya ysba y
kyhuury motopa

Tnan peannsauuje pajHuX 3aaTaka yCKIaIuTH ¢ Gpojem
pajiHuX MecTa, GpojeM yueHHuKa y rpynu ,
onpemsbeHolhy paTHOHHLE Y UHIbY HCTYHeHa 3aXTeBa
HaBEJIeHNX y Konlonn «Mcxoau Moayay.

TMonennTu yueHnKke Ha LWITo Makbe rpyne, umajyhn y Buay
J1a PCTEH OKPY’Kera OKO HACTABHHKA H HACTABHOT
Cpe/cTBa OOMUYHO He MOJKe J1a CalpKH Buile 011 6 (wect)
YUEHHKa, UITO 3aBUCH O/l BE/TMUHHE HACTABHOT CPEJICTCBA
1 MoryhHoCTH HacTaBHuKa 1a 06e30enu 106ap yBua y
paji yueHHKa

Besnmuuna rpyne ca craHoBuiuTa 6e36eanocT Tpeda 1a
Gysie TakBa 1a HACTABHMK MOJKE /1a KOHTPOJIHILE palt
YUEHHKA KOjH HEMOCPE/THO Pajie Ca HACTABHUM
CPE/ICTBOM, A/IaTOM H NPHGOPOM H JiesTyje NPEBEHTHBHO
3a Cllydaj OnacHOCTH OJI MOBpe/a.

Pajiuy 3az1atak, o MOryhHOCTH, yCKNaauTH ca
TEOPHjCKOM HACTABOM TAKO J1a OH CJIC/H O/IMAX HAKOH
obpajie TeOpHjCKOT rpajinBa.

[penopyka je (anm Hije 0GaBe3aH yCIIOB) 1a HaBeAeHe
PajiHe 3a/1aTKe, C jeHOM IPYNOM yueHHKa, OpraHusyje u
M3BOJIM HACTABHUK KOjH peajin3yje TeOpHjCKy HacTaBy 3a
JIaTH NPE/IMET Y Capajilibi ¢ HACTABHHKOM NPAKTHYHE
HacTaBe, KOju MCTe/Pa3uunTe pajgHe 3a1aTke H3BOIH C
JIPYTOM IPYNIOM YUEHHKA.

5. KOPEJIALMJA CA IPYTUM NMPEIMETUMA, OJHOCHO MOAYJUMA

Oro moTopn

iy

2. EnektpuuHe MHCTanauuje u ypehaju
3. JlaBaum M M3BpIIHU €NEMEHTH

4. Cucremy ydpusraBamba 0TO MOTOpPA
5. Dusuka

6. Marematuka

7.

Crpanu jesuk
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MOTOPHA BO3WJIA

1. OCTBAPUBAKE OBPA30BHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAIE

HACTABA

PA3PE]] VKVITHO

Teopujcka HacTaBa Bex6e IpakTiyHa HacTaBa Hacraga y 6110ky

v 87 29 116

2. UMJbEBHU NPEJIMETA
. Ocrnocobutn Y4€HHKa 3a 00aBIbare NocI0Ba OJ/IpiKaBarba U OTKJIambarmba HEUCIIPaBHOCTH Ha c.ne.uehuM CHCTEMHMA MOTOPHHUX BO3HWJIAL
«  CucreMm 3a Koueke
o CucTeMm 32 ocnarbarbe
«  CucreM 32 ynpap/bake U
«  CucTem 3a npeHoC cHare.

3. HA3UB U TPAJAILE MOAYJIA

Paspen: YETBPTH
Tpajame moayna (4acoBm)
Pen.6p. HA3MB MOJIYJIA

T B n

L. CucTeM 3a Kouemwe 30 10

2. Cuctem 3a ocramare 16 6

3, CucTeM 3a ynpaBibare 16 6

4. CucTeM 3a MpeHoC cHare 25 7
YKYIHO: 87 29
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4. UWJbEBHU, UCXOHU, OBABE3HH U MPEMNOPYYEHU CAIPI)KAJU U HAYUMH OCTBAPUBAA MOIYJIA

Hasus monyna:
Tpajamwe moayiia:

Cucrem 3a Koueme
40 yacosa

LUHUJbEBU MOAYJIA

HCXOIU MOAYJIA
Tlo 3aBpuieTKy MO/yJIa yueHUK he GuTH y cTamby
picH

OBABE3HU U MMPENIOPYYEHH

CAIPXKAJH MOAYJIA

MPENOPYYEHE AKTUBHOCTH U HAYHUH
OCTBAPUBAKA MOAYJIA

o CTuuamwe TEOPHjCKUX 1
NPAKTHYHKX 3HAMA W3
CHCTEMa 3a Koueme
BO3WIA

1. 3HaTh 1a CHCTEM 3a KOUeHse, 3aje/IHO ¢

CHCTEMOM 3 ynpasJbatbe, Npunaja

aKTUBHUM napameTtpuma GesbeaHocTn

caobpahaja, Ha3BaHN aKTUBHUM jep y ciyuajy

OTKa3a IMPEKTHO Bozie y caobpahajun yaec

3HaTH /1a je CHITa KOUCHa IMPEKTHO

NpONOpLMOHATHA KOEUUMEHTY NpHataa

NHEYMaTHKa 3a TyT H HOPMATHE CHJle

ontepehera Touka: X=0Z, rae je 9=(L), .

je knu3ame KoueHor Touka, aeduHuLMja

KIn3amwa je A=( we-0)/o, e je @, yraoHa

Op31Ha TOYKA KOjH €& KOTpJba 0e3 KiH3arba,

a o yraona Gp3mHa TOUKa KOji K3 (KoueH

TOYaK)

3. 3naru 1a ce TOuaK GJ10KUPaH KOYHHLIOM He
okpehe, Hero na ce kpelie camo
TPaHCIATOPHO, Ki1u3ajyhu no nomnosu

4. 3nary 1a ca GJIOKMPaHUM TOYKOBMMA Ha
Tpe/kbeM MOCTY BO3HIIO ryGH yNpBJbHBOCT,
71a ca G/I0KHPaHUM TOUKOBHMA HA 3a/IHEeM
MOCTY BO3WJIO IyOH CTaGMIHOCT (3aHOLIEHE)
y3 ryouTak e)eKTHBHOCTH KOUeHa Ha
GIOKMPAHUM TOYKOBHMA

5. 3HaTH Ja je 3ayCTaBHM MyT BO3WIA Ca
GJIOKHPaHHM TOYKOBHMA 3HATHO J1yKH OJL
3ayCTABHOT MyTa ca HeGIOKHPaHHM
TOYKOBHMA, jep je Tpere Kin3ama Touka 1o
TIO/UI03H Makbe OJ1 NPHamara Touka KojH ce
KOTPJba 110 NOJLIO3H

6. 3HaTH J1a BaKYyMCKH CepBoNojaynBay
KOPHCTH TOANPHTHCAK KOjH Je/yje Ha
MemOpany (noBpuiiHy MemOpaHe) 3a
nojauare NPUTHCKA Mejiane KOUHHIe

7. 3uartu npuHuun paaa ABS cucrema

8. 3uaTh 1a GPUKLMOHK NAP KOUHHLE YHHH
KOYHa MOBPIIHHA 10601a WK AHCKa U

)

TEOPUJCKA HACTABA:

CBpcTaBame CHCTEMA 33 KOUeke Y
napametpe 6e3beaHocTh caoGpahaja
Jedunnunja cune Kouerwa npexo
Koe(HLMjeHTa NpHarbaba i HopmManHe
CHJIE KOja Jienyje Ha Touak
Jedunnunja knusarma TouKka

TMojam G10KMpara TOUKA NIPH KOUEHY
(He)YnpassbiBOCT BO3MIA 1
(He)cTabuiHOCT BO3Ma ca
GIIOKHPaHHM TOYKOBHMA MPH KOUEHY
3aycTaBHu MyT BO3HIA CA
GII0KHpaHIM TOUKOBHMA (TOYKOBH
KOjH TPAHCIIATOPHO KIIN3ajy) y
nopeljerby ca TOUKOBHMA KOjH ce
KoTpibajy (okpeliy)

Bakyymcku cepBoriojaumBay ciie
Koueta (rejasne KouHHIe)

Ypehaju 3a cnipeuasarbe 610KHparba
Toukosa (Antilock Braking System,
ABS)

LlIta yunn GPUKUMOHH NAp KOUHKLE,
TpaHchopmaLja eHepruje KpeTamwa
BO3HJIA NIPH KOUCHY

TpeHotere MpoMeHe NPUTHCKa KPo3
XHIPAYIMYHY HHCTANALKY npeMa
TMackanoBom 3akoHy 1 Op3uHa
TPEHOIIICHA NPOMEHE 33 HECTHILLUB
daynn (p=const), Tpaschopmartija
CcHie Tiefiaie KOYHHLE Y TIaBHOM
KOYHOHOM LUMIMHAPY H
Tpancopmalmja npuTHCKa y
KOUHOHOM UHJIMHPY TOUKA Y CHly
nokpeTara (aKTHBHPaba) Ko4He
nanyue

Konctpykuuja 1060w kouHuue
npaBall CHle Kouera y 0HOCY Ha

Ha nouerky Moj1yJia yueHuKe yro3HaTH ca LHjbeBuMa H
MCXOMMA HacTaBe / yuera, JIaHOM pajia i HauHHUMA
ouemHBakba.

O61mun nacrase
Monya ce peanusyje kpos cienehe 06mke HacTape:

= Teopujcka HacTasa (30 yacosa)
® npakTu4Ha Hactasa (10 yacosa)

Tonena onemerva na rpyne
Opnesmetbe ce enu Ha rpyme (10 10 yuennka y rpymnu),

MPUJIMKOM peaisatmje:
®  NpaKTHYHE HACTABE

Mecto peanusaunje nacrase
®  y4HOHHUA- TEOPHjCKA HACTABA

"  paaHOHMua/;1abopaTopHja 3a BO3WIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peanusaunjy Hacrase

= [Ipu 0Opaay NOjeIMHNX HACTABHHX jeIMHKLA
KOPHCTHTH NIaHOE, C/IHKE, LPTEKe, peceKe i
JIe/0BE/CKIIONOBE H3 CHCTEMA 32 KOUEH:E BO3HIA Y
paanoHuL/nabopaTopuji 3a Bo3ua.

= KOpHCTHTH MyJITHMEAHjaHE Npe3eHTaluje 1
CcHMYyJlauje HauHHa Pajia paja MojeIMHUX KOMIOHETHH
M CHCTEMA 33 KOYeHe BO3UIa.

= [IpumeHuTH NOTpeGHE 3alITHTHE Mepe NpH pajy Ha
CHCTEMY 3a KOUCHE BO3HUIA (CMCTEM 3a ousoheu,e
M3J1yBHUX racosa u3 paanonuue, [T mepe, pusnuke
nospeie, 6e361HOCT paja Npy NOAK3aky BO3KIA HA
ZM3auLLy, Cripevasaty MoKpeTaka BO3WIa npH
CKHIalby TOYKa CJII/I‘lHO).

= KopHcTuTH yryTCTBa pasiuaMTHX npoussohaua o
MPABUITHOM TOCTYNKY PyKOBaka, 0ApikaBatba,
KapakTepUCTHYHUM HEUCTPABHOCTHMA, HAYMHY
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10.

11.

12.

KOUHe Taryue, Koje MpH Kouekby Hanexy Ha
KOUHY MOBPUIMHY H NPUTHCKA]y je
cTBapajyin MOMEHT Kouera, 3HaTH Jie ce
KHMHETHUKA EHEPrija KpeTamwy BO3uia
NpeTBapa y KOUHOM Napy TPEHEeM y TOMIoTY
3HaTH /1a ce MPOMeHa NMPHTHCKA TeYHOCTH
HACTa/Ia y TIaBHOM KOYHOM UHIHHIPY
J1jCTBOM refiaie KouHuLe (MPaKTHYHO)
TPEHYTHO MPEHOCH KPO3 CBE JIEIOBE
MpOCTOpa KOjH HCMYH-aBa TeYHOCT 3a
KOUEHE, Pa3yMeTH /1 Ce MyTeM NpoMeHe
MPHTHCKA MPEHOCH CHJTA MIeIasie KOUHHLE H3
TJIABHOT KOUHOT LWIMHIPA Y KOUHH
UMITHHIAP KOUHHLIE Y TOUKY, 3HATH 1A ce
KOPHCTH TPHHIIIT XHAPAyJTHUHE TPece, o
KOM C€ Cila nejiaie KOUHHLIE MpeTBapa
KIHTIOM LHIHHIPA Y MPHTHCAK Y TIaBHOM
KOUHOHOM UHIMHPY. @ NPHTHCAK y
KOUHOHOM UHIMHPY TOUKA MPETBApa y CHIy
Kiuna koja nokpehe (akTuBupa) KouHe
nanyue

Tlo3HaBaTH KOHCTPYKIM]y 10601 KOUHHLE,
3HATH /14 jé KOYHA MOBPIIHHA 1060Wa 1
KOUHHX Maryya 10601 KouHuLe
uMauHIpuyHa (GPUKIMONK Nap), 1a chia
NOKpeTatba (aKTHBHPaba) Maryya JexKH y
PaBHH OKpeTama 10601a

3Hath 1a je ko “symplex” kounuue
Hannaseha™ namyya oHa Koja ce Halasu H3a
KOYHOT LIWIMHAPA y cMepy o0pTara nodouwa,
na je ,.cunaseha“ namyua oHa Koja ce Hanasu
MCTIPE/I KOYHOHOT LIMIHHPA Y CMEpy
obprawa n0601a

3HATH /12 je MOMEHT OKO 0CE OKPeTatha KOuHe
nanyde, Koji CTBapajy CHiia MoKpeTama
nanyte i CIa TPerwa namyye 0 KouHy
nospimHy noGoua, Behu kon Hannasehe
namnyue, jep obe cuie oGphy manydy y HcTom
cMepy, a Koz cunasehe nanyde MarbH, jep
CHJIa manyye u cuna Tpemwa oophy y
CYNPOTHHM CMEPOBHMA, /1a je 3aT0 CHJla
npuThcka Haunasehe naryue Beha on cune
npuTHcka cunasehe namyue, 1a 3ato
Hannaseha namnyua naje Bein MOMEHT KOuEHA
o/ cuasehe namnyue, 1a je CTOra MOMEHT

paBaH OKpeTama KOYHe MOBPUINHE
JIMCKA i TOCIIEIHLIE TIO CHITY KOueHa
Ha KOUHHM Maryyama KOuHHIe ca
jenHnM IBOKJIHIHIM KOUHHM
wianHapom (“symplex™), Mexauusam
3a caMoroieliaBarhe 3a3opa H3mehy
KOUHE TIOBPIIHHE 1000113 i KOUHHX
nanyua

I'nasHu HenocTaUM 1060U1 KOUHHLE
KoHcTpyKumja IMCK KOUHMLE, MpaBatl
CHIIe KOUeHa y O/IHOCY Ha paBaH
OKpeTama KouHe MOBPIUIMHE THCKA H
TOCHE/IMLE 110 CHITY KOUeHa Ha
KOUHHM Taryyama

['naBHe NpeaHOCTH IMCK KOuHHLE
EdexTuBHOCT IHCK KOYHULE Y
nopeljerby ca 106011 KOUHHLIOM
['naBHM KOUHH UMIMHAAP (XHIPO-
nymna, “master cylinder™),
paszBajame Koua 3a KouerHe Mpeber
W 3a[liber MOCTa, MPUHUMT TPajiibe
TNPHTHCKA 3a CITy4aj OTKa3a jetHor
Koma

Bpcte TeuHOCTH 3a Kouekbe, yTHIIA]
BJIare y TEYHOCTH XHAPAYTHUKOT
CHCTEMA 33 KOUeHe Ha e)eKTHBHOCT
KOueHa, NePHOJ 3aMeHe TEUHOCTH 3a
Kouee

Vpehaju 3a ucnuTHBAME CHIIE KOYEHA
(-Ba/bumu™)

n3BONEH-A IMjarHOCTHUKIX MEPEekba,...

TNpakTiuHy HaCTaBy YCKJaaWTH ca H3BOhereM
TeopHjCcKe HacTaBe  onpemsbeHowhy panoHuLe
PasIMUHTHM KOMIIOHEHTaMa,
CHCTeMHMMa/BO3HIIMa/MakeTaMa 1 MepHiM ypehajuma.
TMpeameTHH HACTABHUK MOJKe H3MeHnTH 10 10 %
npenopyyeHnx caapxkaja moyna win 10 20 % y3
carnacHoct Crpyutor Beha.

Ha kpajy Moayna yueHHK paiu TecT 3Hakba

Ouemwupame
Bpe/iHoBaibe 0CTBAPEHOCTH HCXO01A BPLIMTH KPO3:

1. mpaliese OCTBAPEHOCTH HCXOA

2. TecToBe 3Haba

3. aKTMBHOCT Ha 4acy

4. aKTHBHOCT/ M3BEIITAjH CA NPAKTHYHE HACTaBE
CeMHMHApCKH pajt

Hanomena:

CucTeM 3a Kouere Tpeba npenasath ¢ noceGHOM
GpmwisbuBohy, jep cHcTeM 3a Koueke, 3ajeaHo ca
CHCTEMOM 3 yNIPaBJbathe BO3MIOM, HENOCPE/IHO yTHde
(npezcTaBIba) Ha aKTHBHE NapameTpe Ge36eaHoCTH
caoGpahaja, napameTpe Koji AUPEKTHO BoJe Y
caoGpahajiy Hecpehy.

Ocum TOTa, CHCTEM 3a Kouere y nopehery ca
CHCTEMOM 3 yNPaBJbae, IMa 3HATHO CIIOKEHH]H
CHCTEM ayTOMATCKOT YNPaB/bakba ca NOBPATHOM
cnperoM 1 ocuM 3a ABS crctem, (Kouerme) OCHOB je, 3a
KOHTPOITY MPOK/IN3aBak;a MOFOHCKHX TOYKOBA NPH
yOp3aiby Bo3MMa Ha kiusaoM myTy (TCS) 1 yonte 3a
KOMOMIIIETAH MPOTPaM eNIeKTPOHCKE CTaGHITHOCTH
Bo3una, ESP

Kopexopu kouersa cy 3acTapenu ¢ 003Mpom Ha
nocrojare ABS crcTema, 300r yera ¢y H30CTaB/beHH
Yenopusauu (W3BpIIHA eIEMEHTH IOMYHCKE KOUHHLIE)
NpHMaziajy KOMepLHjalTHiM BO3HIHMA KO KOjHX
KOUere MOTOPOM Hitje 10BOJbHO eukacHo. 360r
BENIMKHX Maca M THME BEJIHKHX eHEprija Kperama Koje
TpeGa myTeM Tperba NPeTBOPHTH Y TOTLIOTY, KOUHHLE
pasBHjajy €HOPMHE KOJIUYHHE TOMIIOTe, TaKBe Ja je
TEPMHYKO HANpe3arbe KOUHHLA HEJI0MyCTHBO BEHKO 1
MO’Ke yMawUTH e(peKTHBHOCT kouera. Ocim
TEPMHUKOT Harpe3ara, Xabare KOUHOHHX Maposa je
ybp3aHo.
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13.

14.

15.

16.

17.

18.

Kouera Hanasehe namyue Behn o1 MOMeHTa
Kouerba cHrasehe namyue  1a ce 3aT0
Haunaseha nanyua xaba uiue o cunaszehe
3HaTH J1a MeXaHH3aM 3a CaMOMO/ICIaBakLE
Tpeda na 06e30enn onTHManaH 3a30p u3mehy
KOUHe Martyye U KouHe NoBpiunHe 106oua ¢
063HPOM Ha TepMHYKE MIaTallije PeuHuKa
noGota yenen rpejarba u xnaherwa 1odoma 1
xabarba KOUHKX Maryua y BpeMeHy

3HaTy J1a cy rJIaBHH HEA0CTalH 10001
KOUHHILIE Matba ePeKTUBHOCT Y OHOCY Ha
NpopauyHCKy BPEHOCT 360T y nMpakcu
HETOTIYHe KOMILIEMEHTapHOCTH
UMIIMHIPHYHH NOBPUIMHE 32 Kouehe 10601a
M KOUHHX Maryya u 1a je xnahemwe 10601
KOUHHLIE OTEXKAHO 300T HeHe 3aTBOpeHe
cTpyKTYpe

[Mo3HaBaTH KOHCTPYKILMjy IMCK KOUHHLIE,
3HATH 1 Cy KOUHE NOBPLIMHE JINCKa 1
KOUHOHHX TMaryya paBHe, 1a CHa MOKpeTatha
(aKTUBHPaka) Maryya JeKH Y paBHU
YNpaBHOj Ha paBaH OKpeTara /vicka, 360r
uera Hema Haunasehe u crnasehe manyue
(MCTH KOUHH MOMEHT 00e maryye)

3HaTy J1a cy rJaBHE NPEIHOCTH ANCK
KOUHHLIE MyHa MPopayyHcKa epeKTHBHOCT
3601 y npakcH 106pe KOMIIeMETapHOCTH
(ynapuBaa) paBHUX KOUHHX MOBPIIHHA
JICKa M Tiaryya, 1a je xnahemwe auck
KOuHHMLIE 1060 360T OTBOPEHE CTPYKTYpe
JICK KOUHMLE

3HaTH J1a je MeXaHH3aM 3a caMoroielaBae
3a3opa u3mel)y ancka u manyue HenotpeGaH,
Jep Ty dyukumjy Bpie xuapaysiuune
3anTHBHE NPCTEHACTE TYMHLIE KIHMA IMCK
KOUHHLIE, Y TyMHLaMa Ce KO MPUTHCKA Ha
KOUHHILY CTBapa eacTHuHa nedopmarmja,
Koja no nyTary KouHuie Bpaha kiumn -
yllasbaBa ra Ol NCKA 32 MaiTy BPEAHOCT
Tlo3HaBaT NPHHUMIH]ETHY KOHCTPYKIH]Y
TNaBHOT KOYHOT LWHHAPA, 3HATH J1a IIaBHU
KOUHH WMIHHAp MOPA HMATH /B HE3aBHCHA
XuapayIHuHa Kosa u3 Ge3beaHoCHUX
passiora, 3HaTH KaKo ce rpaji MpHTHCAK y
KOJy LIWJIMHIPA KOje Huje Y OTKa3y, ako

Venopusaun ymarbyjy notpedy 3a koderem, oaHocehn
J1e0 eHepruje KpeTarwa Bo3uia (Ha pasHe HauMHe), HuMe
uyBajy e)eKTHBHOCT CHCTEMA 33 KOUCHE 1
NpoJly’kaBajy BeK Tpajarba KOUHOHHX NapoBa ¢ 063upoM
Ha xabawe. MehyTum, ycriopusaum He MOTy 3ayCTBUTH
BO3WJIO.
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19.

20.

jEIJHO KOJO UMJIMHIpPA OTKax)e

3HaTH KOje BPCTE TEUHOCTH 3a KOUeHE
1N0CTOje NPEeMa XeMHjCKOM CacTaBy, /1a ce
meljycobHo pasankyjy no 6oju, na ce e
CMejy MelaTH TeUHOCTH Pa3THUMTHX
XEMMjCKHUX CacTaBa, 3HaTH /1a Bjara y
CHCTEMY 3a KOUYCHE CHHKaBa TauKy
KJby4ara TeYHOCTH 3a KOUeHe, U 1a
cTBapawe Mexypuha nape y TeuHOCTH 3a
KOUEH:E MPH IPejarby TEUHOCTH Y KOUHOM
UMITHHAPY TOUKA YC/Ie/ I0BEJIGHE TUILIOTE U3
(pukiHOHOr Napa ymaibyje epeKTHBHCT
KOuekba M TaYHOCT OIMepaBarba Cuile nease
NpH KoueHy

To3HaBaTi HauuH pasia ypehaja 3a mepere
CIUTe KOUeHha TOUKA, 3HATH KaKO Ce MepH
cuiia Kouera Touka 1 Gentexu rpaduk cuie
KoueHa

OcnocobbaBare
YY€HHKA 3a NPaBUITHO
u3BOheHe MPaKTHIHUX
panoBa Ha cHCTEMY 3a
KOY€HE BO3MIIA

3HaTH /1a je CKpeTatbe BO3WIA Y CTPaHy npH
KOueHbY y MPHHIIMIY BE3AHO 3a MPE/IbH MOCT,
KOjH J1aje yTonmKo Behy chity Kouerwa
YKOJIMKO je KOu€He HHTEH3UBH]e, jep ce
TekuHa BO3MIIa npedallyje cBe Bulle ca
3alliber MOCTa Ha MPEiH MOCT yeilen
MHEPLMjTHUX CHJIa KOje Nesyjy Ha BO3HIIO0
npH Kouekby, 3HaTH 1a he Bo3wio Byhu y
CTpaHy Ha K0joj je KOUHHLIA TOUKa MCTIPaBHa,
jep ucnpaBua kouHmua Naje Behe cune
(MOMeHTE) KoueHa TOUKa Hero HeHCnpaBHa, y
KOjOj Ce 1e0 €Hepruje NPUTHCKA TPOLIH Ha
casialjuBarse 0TNIOPa KpeTatby Kimna y
UMIMHAPY

3HaTH 1 3aMeHH XHPAYINYHE 3aNTHBHE
FyMHLIE KJIMIA IIaBHOT KOYHOT LTHHIPA H
3aLUTHTHE FyMHLE KITHNA, 3HATH J1a 3aMeHH
FNIaBHH KOYHH LANHHAAP Y CKIOMY

3HaTH J1a 3aMEHN XHPayJIMYHE 3aNTHBHE
TyMHLE KITHIA KOYHOT WHIHH/PA TOUKA -
2106011 KOUHHIIE H/HITH ICK KJbEWITA Y TOUKY
M 3aIITHTHE TyMHLE KN, 3HATH 112 3aMeHH
KOUHH LIMIMHIAP Touka 06011 KOUHHLE
H/MITH IMCK KJbEITA y CKIoMy

3HaTH 12 3aMeHH KOUHOHE nartyye 10601 1
JIMCK KOYHHLIE

MPAKTUYHA HACTABA:

1. Ckperamwe Bo3una 6e3 ABS-ay
CTpaHy NpH HHTEH3UBHOM KOUEHY
(yBEK KCTY CTpaHy, ,.BO3HIIO Byue y
CTpaHy npH Kouerby*), IMjarHoCTHKa

2. TnaBHM KOYHHH LHIHHAAD
(xumpornymmna)

3. KouHu UMIMHIPH TOYKOBA

4. Koune narnyue 10601 1 ANCK

KOUHHLIE

PesepBoap 3a 0MyHy KOUYHE TEYHOCTH

(KoMMeH3aLujy)

6. LleBOBOAM M eNIACTHYHA LIPEBA
XHApayJIHiHE HHCTAIALMje 3a
KOUEHE, XHIPAYTHUHH PHKIbYUIIH 32
MHCTanaumjy

7. Koutpona canpkaja Biiare y TeUHOCTH
3a Koueme

8. 3ameHa TEYHOCTH 3a KOUEHE, MOPEKIIO
upHe Goje TeYHOCTH 3a Kouebe,
Melliakbe PasHUX BPCTa TEYHOCTH 3a
KOueHe

9. Ilpumena anara 3a Bpahaibe Kiumna
KOUHOT LIWIHHAPA XUAPaYIHIKe
nomolise (py4He) KOUHHLE KO
3aMeHe KOUHHX Mamnyya IMcK KouHULe
3a/Iber MOCTa

Tnan peanusaunje paaHuX 3aaTaka yCKINTH ¢
6Gpojem panHuX MecTa, Gpojem yueHHKa y rpynu ,
onpembeHOwIfly PAnHOHNLE y WHIbY HCITYHCHA
3aXTeBA HABEJCHHX y KOOHH «Mcxomm Monynay.
TMonenwTh yueHnke Ha WITO Makbe rpyre, uvajyhn y
BHIIY /1a IPCTEH OKPYKeHa OKO HACTABHHKA H
HACTABHOT CPEICTBA OGHYHO HE MOJKE /1a CaZPIKH BHLIE
071 6 (11€CT) yueHHKa, WITO 3aBHCH O/ BEHYHHE
HACTABHOT CPEICTCBA M MOTyRHOCTH HACTAaBHHKA fa
obe30enn 106ap yBHA Y pai yueHuKa

Bennuuna rpyne ca craHoBuiuTa 6e36e1HocTi Tpeba na
GyJe TaKBa 1a HACTABHHUK MOJKE 11a KOHTPOJIHLIE Paj
YU€HHKA KOjH HETOCPEHO paje ca HACTaBHUM
CPEICTBOM, allaToM M NPHGOPOM 1 ejTyje NPEBEHTHBHO
3a CJyuaj OMACHOCTH OJ1 NOBPE/a.

UsyzeTHy naxiby Tpeba 00paTHTH Kaj ce paam ca
BehnM Macama W3HAZ r71aBe W NPH NOMIM3aky CaMo
Jjenue ctpaue Bo3uia. TeuHOCT 3a KOUeHe je arpecuBHa
npema 6oju Bo3ua.

[Mouerak npakTutiHe HacTaBe, 110 MoryhHocTy,
YCKJIQJHTH Ca TEOPHCKOM HACTAaBOM TaKO 1a
onrosapajyhu paiHu 3aj1auu cieie 01Max HakoH
obpajie TeOpHjCKOr rpaamBa.

[lpunpeMuTH YHUBEP3alaH i CTIeLHjataH anar 3a
ayTOMEXHHKY 1 MEpHH MPUGOP MoTpeGaH 3a HacTaBHy
jeaunnuy
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3HaTH 11a pe3epBoap 3a A0MyHy TEUHOCTH 38
KOuEHe HMa yJIOry [a I0/laje TeUHOCT 3a
KOUEHe Y XUAPaYIHYHy HHCTANALH]y
nonyasajyhiu 3anpemnHy Koja Hactaje
JlaraHuM M3KeM KIHNOoBA W3 WHIHHAAPA
KOUHHLE 1000111/ TMCK TOUKOBA 300r Xabama
KOUHOHMX Naryya, yMETH ia TPOBEPH HHBO
TEUHOCTH y Cyy (min/max) u 10/1Hje TeUHOCT
3a Kouere y nocyty

3HaTH /1a 3aMEHH LIBOBOJIE M elacTHYHA
upeBsa XWApayJiHiHe HHCTANAluje H MPOBEPH
KPYTOCT LPeBa NMPH rPajikbi MPUTHCKA
KOUHHILIOM, aKO MOCTOjH CyMiba 11a je 3601
ryGHTKa KpYTOCTH LIpeBa XOJ Nleiane KouHuue
npeBeNHK

3HaTH J1a YTBPM MPOLEHTYATHN Canpxaj
BJIare y TEYHOCTH CHCTEMA 3a KOUeHe
Y30PKOBAEM TEUHOCTH 1 pehpakTOMETPOM
3HaTH /1a 3aMeHH TEUHOCT 3a Kouere 3
XHPayJIHYHOT CHCTEM 3a KOUeHe, 1a
0/1Ba3YIIN UHCTANIALM]Y, 3HATH 1A UpHa Goja
Y TEUHOCTH 3a KOUeHe MOTHHE O]l YeCTHUA
XyApay/IiuKuX TMHLA, 10CNeNX y Te4HOCT
xabarbeM rymuua

3HaTH J1a IPUMEHH CTIeLUjanaH anar 3a
HCTOBPEMEHO YBPTHO M aKCH]AJTHO NOMepare
K/Iuma 3a Bpahame KIuna IHCK KOUHHIE y
TIOYETHH M0JI0KA], KOJI 3aMEHe KOUHHX
nanyya AMCK KOYHHLIE 3a/ier MOCTa, Kaja je
nomohue (pyuHa) KOUHHLA XUApayIHIHa,
VMeTH Ja oIecH NpasaH XoJ1 pyuuLe
nomohHe (pyuHe) KOUHHMIIE HA MEXaHHYKOM
IPEHOCHOM MEXaHH3MY

VMeTH J1a HCTIHTA CHITy KOUEH:a TOUKOBA Ha
ypehajy 3a uCIUTHBAE CHIIE KOUEHA
(,,Ba/bLIA™) M /12 OLIEHY O HCTIPABHOCTH
crcTema 3a Kouetbe (ceprc)

10. TMoznemapatbe NpasHOr Xo/1a pyunue

1.

MexaHnuke nomohHe/napkupHe
(pyuHe) KouHuLe

HcnuTrBarbe CHle KOueha TOUKoBa
Ha ypehjajy 3a ncnuruBarme cune
Kouema (,,BasbLiu™) (cepBHC)

OGe30eanTH paaHy NOBPLIKHY Ha kojy he ce omrarati
CKMHYTH JI€JIOBH H CKJIOTIOBH

Tpenopyka je (anu Huje 0GaBe3aH YCII0B) Jla HaBeJCHe
pajiHe 3a1aTke, C jeAHOM rpynoM yueHuKa, opranmusyje
M M3BOJIM HACTABHMK KOjH peasin3yje TeOpHjcKy HacTaBy
3a JIaTH TIPEZIMET Y CapajiibH ¢ HACTABHHKOM NpaKTHUHE
HacTaBe, KOjU HCTe/Pa3uinTe pajHe 3a1aTKe H3BOAN C
JIPYTOM IpyroM yueHHKa.
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Ha3suB monysa:
Tpajamwe Moayna:

Cuctem 32 ociamame
22 uaca

UABEBU MOAYJIA

MCXOIU MOAYJIA
Tlo 3aBpuieTKy MoyJa yuennk he 6uth y cramwy
na:

OBABE3HU U MPENIOPYYEHU
CAIPKAJU MOIYJIA

MPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAYJIA

o Cruuamwe TEOPHjCKUX M
NPaKTHYHAX 3Haba U3
cHCTeMa 3a OCTIambathe
BO3MIA

3HaTH J1a eN1acTHYHU OCJIOHLH (3BOjHE onpyre
TOUKA) MPEHOCE BEPTHKATHE PEaKTHBHE CHIIe
Ha Teno Bosuna (Kapocephjy), 1a MexaHusam
3a Bojerbe TOUKa MPEHOCH XOPH3OHTAHE
PeaKTHBHE CHJIE U MOMEHTE Ha TeJlo BO3WIIA, J1a
ocumyjyhe pame (nonyra) npeHoOCH CHile camMmo
Y jeNHOM npaBlly, 21a eeMeHTH 3a
NPHTyLIHBAkLE (AMOPTH3EPH) NPUTyLIYjy
cnoBoaHe ocuMaumje Maca Touka u cHetema
3a BOljerb€ TOUKa, 12 NPUTYIIEHe MOKe
JZIeNIoBaTH Y jeHOM cMepy (KOZL H3lyKeba
onpyre Touka) My ZBa cMepa (koa cabujarba 1
H31IyKeHa onpyre Touka)

PasymeT# Kako CTaGHIH3aTOPH CMakbYjy
HarMibare Tea BO3MIA KoMl KpeTara Kpo3
KPHBHHY, NON3aHeM TOUKA KOjU je Gmimki
LEHTPY KpHBHHE, MPEKO BE3e Ca TOUKOM KOji
je mame o1l LeHTpa KpHBUHE

3HaTH J1a MOCTOje JIekajH Touka KOJl KOjuX ce
3a30p y JeKajy He noneiasa (paamjanto-
aKCHjaIHK KOTPJbajHH Jieskajn) M KO/ KOjHX ce
3a30p Y TOUKY nojietasa (KOHHUHH KOTPJbajHI
NIeKaji ca KOHHYHAM BaJbKACTHM KOTPJbajHIM
TEJINMA), 3HATH Kao Ce NOJIeINaBa 3a30p
KOHHUHOT JIEXaja TOYKa MPEKO HaBpTKe i
TNOJUIOKHUX TUIOYHLA PasHUX NeGbHHa Y
(yHKuUMjH N0y Iapakba 0ca OTBOPA 3
pacLenKy y HaBPTKH U OCOBMHH TOYKa

3HaTH WITA je 110jaM HE3aBHCHOT OC/Iabarba
TouKa, 3HaTH 1a MakdepcoHoBa Hora
HE3aBHCHO OCIaa MojeIMHYHU TOYaK U a
ncToBpeMeHo omoryhsa Tpu (yHKLHj
Ocnamate Touka, PEHOC CHAre 3a KpeTare
BO3WJIA 1 YPAB/balbatse BOSHIOM

Pasymetu kako cuiie u MoMeHTH ontepehyjy
HEYPABHOTEIKEH TOYAK KOl OKETarba TouKa,
HAYMH KaKO Ce CTaTHYKH M IHHAMUUKH

TEOPUJCKA HACTABA:

o Cucrem 3a ocnamarbe BO3HIa,
yaore:
€/TaCTHYHO OCTIakbakbe TOUKa (PEKo
3aBOjHe oripyre), Boljerwe Touka
npeKo nosyre ca chepuaHum
3rI0GHHM OCJIOHLIEM Ha je/THOM
Kpajy 1 BOhULIOM ca ryMeHuM
OCIIOHLIEM Ha JIPYTOM Kpajy
(ocumnyjyhe pame®) n
craGuinsaTopa, MpuryuHBame
ocuMnaumja Touka 1 cuCTeMa 3a
Boheme Touka (mpeko
~amopTH3epa‘)

o CraGunusaropu (,.6anamc-
wraHrie’)

o Jlexaju TouKa, 0COOMHE palmjaiHo-
AKCHjATHHX JIeXKaja i KOHNIHHX
nieKaja ca KOHHYHUM BasbKacTHM
KOTPJbajHUM TelHMa

« He3aBucHO ocnamarbe npemer
noroHcKor Mocta, Makdepcorosa
Hora (Mac Phearson), ocnamarbe
TOUKA, PEHOC MI0TOHA 32 KpeTame
BO3MIIA, YNIPABIbAHE BOHIOM

o CTaTHUKO M IMHAMUUKO
YPaBHOTEKABAhE TOUKA
(.banancupare®), 1enoBambe
HEypaBHOTEKEHUX Maca TOUKa Ha
onTepehere ToUKa, JIexKaja TouKa i
CHCTEMA 33 YIPaBIbaibe

o Coepuunn 3r106 (,,kyrna*), Tpu
creneka ciofone porauuje
cheprunor 311062, KOHCTPYKLMja
3171062, Be3a elleMeHaTa MexaHu3Ma
3a Boljere TouKa npexo cdepuuHor
3111002 3a TouakK, Be3a MexaHH3Ma
3a Boljerhe TOuKa NpeKo rymMeHor

Ha nouetky monyna yueHuKe ynosHaTi ca UnbeBUMA U
HCXONMMA HacTaBe / yuera, NIaHOM pana H HauMHUMa
oletbUBakba.

O6anuu Hacrase

Moy ce peanusyje kpo3 cienehe o6mke HacTase:
=  Teopujcka HacTasa (16 uacoBa)

®  npakTHuHa HacTaBa (6 yacosa)

Tosena onemersa Ha rpyne
Onemetbe ce nen Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanmsaunje:
" npakTHYHE HACTABE

Mecto peannsauuje nacrase
1. yunoHuua- TEOPHjCKA HACTABA

2. paauoHHua/nabopaTopHja 3a BO3W/IA — NPAKTHYHA
HacTaBa

Mpenopyke 3a peaausaumjy Hacrase
= [lpyu 06pany NojeIMHNX HACTABHMUX jeAMHHIIA KOPHCTHTH

TNaHoe, CITUKE, LPTEXKE H NPEeceke PasTuiuTHX
TEXHUYKHX Pelliekba elIeMEHaTa CHCTEMA 32 OCNIabathe
BO3MIIA.

= KopucTuTH MyITHMEMjalHe Npe3eHTalmje n
cHMyTalje pana nojeuHuX eleMeHara cueTema 3a
OCIamame BO3UIIA, .

= [lpakTHuHy HACTaBY YCKJIQIHTH Ca H3BOhereM
‘TeopHjcKe HacTaBe  onpemsbeHolhy paxHoHuLe
PAsIMUNTHM MaKeTama, BO3HIHMa, HCTIHTHUM ypehajuma.

= [lpenmeTHy HACTaBHUK MOXKe M3MeHHTH 110 10 %
npenopyyeHuX canpxaja Momysia uim 10 20 % y3
carnacHoct CTpyuor Beha.

®  Ha kpajy Mojty/ia y4eHHK paau TecT 3Hatba

Ouewnparme
BpenHoBatbe 0CTBAPEHOCTH HCXO/1A BPLIMTH KPO3:
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* VYcBajame OCHOBHUX
3Hakba 0 CTPYKTYpH
ATOMCKOT je3rpa.

CTpyKTypa aTOMCKOI je3rpa

06jacHH CTPYKTYpY aToMCKOT jesrpa;
objacuu HacTaHak aeekta Mace U
CTPYKTYpY aTOMCKOT je3rpa;

objacHu paanoakTHBHE pacnaje jesrpa;

ofjacHu HACTAHAK HyKJIEAPHHX peaKLiija,

ducuje u dysuje;

o0jacHu 1 NpUMEHH JeTeKTope
PAIHOAKTHBHOT 3paterha;

3AUITHTH O/ PATHOAKTHBHOT 3pauerha.

CTpyKTypa aTtomckor jesrpa;

JlepekT Mace W CTAGMIHOCT ATOMCKOM
jesrpa;

PajHOAKTHBHU pacniajy jesrpa;
Hykneapue peakuuje, ducuja u ¢ysuja
jesrpa;

JIeTeKTOpH PajMOaKTHBHOT 3payerha
Iajrep-Munepos Gpojau u joHusauuosa
KOMOpa;

JI03UMETPH W 3aIITHTA O 3pauckba;
EnemenTapHe uecTHue, nojam
Knacudukauuja.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA
® Maremaruka, OcHoBe eflekTpoTexHuke, CTpyuHH npeameTH
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YpaBHOTEXkaBa TOYaK 10/1aBarbeM Maca _]Ep
Hitje Moryhe ckube Maca Touka Kao
JjenHocTaBHUjH MOCTyNMaK

3HaTH KOHCTPYKUM]y ceputHor 3rnoda, wra
ce xaba y chepruHOM 31100y, HAUHH
CaMOmnoHHMIITaBamba 3asopa C¢CPH‘IHOI' 3r00a
OMpYyrom 3a BpeMe Beka eKCrioaTaluje, Kako
ce (o)kpehe cepuuan 3r106 Ha Be3u ca
PpyKaBLEM TouKa, 3HaTH Ja je Be3a 3r7106a ca
PYKaBUEM TOYKA KOHUYHA 300T MOHUIITEbA
3a30pa y Be3u, J1a 3a30p y 317100y oMeTa
NpaBUJIHO Boljere TouKa U cTBapa OyKy Ko
ynapHux ontepehiera Touka

ocioHua 1 BohuLe ca jenHum
cTeneHoM co6ojie potauuje 3a
TeNo BO3MIA

npahierbe 0CTBAPEHOCTH HCXO/1a

TECTOBE 3Haba

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEIUTAJH CA MPAKTHYHE HACTaBE
CeMHHApCKH pa

wR W~

Ocnocobbaare
YHEHHKA 32 IPABIITHO
n3BOhEH-E NPAKTHUHIX
paoBa Ha cuCTeMY 3a
OCrIabarbe BO3MIA

3HaTH J1a NOJIECH NPUTHCAK Y MHEYMaTHKY Ha
HOMHHAJTHY Mepy, 3HaTH J1a H3MepH J1yOuHy
wape raseher cioja (potekTopa), 3HaTH 1a
3aMEHH TOYaK Ha BO3MITY

3HaTH Jia 3aMeHH MTHeYMaTHK TOUKa, pasyMeTH
HAUMH IMHAMHMUKOT YPaBHOTEXKEHa TOUKa
(cepuc)

VMeTH 1a yTBP/IM HCTIPABHOCT 3aBOjHE OTIpyre
MakdepcoHose Hore Ha owrehema

Vmern na rpy6o npoueHH nenpasHoCT
amopTH3epa noGyhuBamem ocuunaLja Bo3mia
Ha NPE/IbEM W/IIIH 3a/IIeM MOCTY 1
nocMaTpameM cloGOIHUX OCIIALIM]a BO3HIA
VMeTn 1a aujarHocTHIMpa HexabaHoeT
cepuuHOr 31002 U ryMeHOT 3r7106a ca
BohuLOM ocumyjyher pamena

Vmern na usrpaan MakdepcoHosy Hory,
NPOBEPH HCNIPABHOCT AKCHjAITHOT Jiekaja OKo
KOra ce Hora/Touak okpehe, 3aMeHn akCHjaIHu
JNleskaj HoTe, 3aBOjHY Onpyry W ocLmyjyhe pame
VMeTH 11a InjarHoCTHIMPA Jievkaj Touka Ha
3a30p, YMETH 1a IMjarHOCTHIMPA JIekaj TouKa
Ha owTeliere cTase KOTPIbajHHX Testa 1o Gy
y paly Jiexaja, kopucrehu cretockon 3a
HCIUTHBAKE GyKe 1 LIYMOBa Ha BO3WITY Wi
yarpasByunn ypehaj 3a ucnurusare Oyke
Jleskaja, 3HaTH J1a 3aMeHH Jleaj TouKa 1 1a
T0/IECH 330D HA KOHHYHOM JISHKajy MpeKo
HaBPTKe JieXaja M NOJUIOWIKH 32 NOJIeLIaBatbe
3a30pa 3a Cllyyaj HemoK/Ianaka 0TBOPa 3a
PACLIENKy HA HABPTKH 1 OCOBHHH Jieskaja Touka

MPAKTUYHA HACTABA:

15

Tonewasare npuricka y
TIHEYMaTHKy, Mepere youHe
1iape, 3aMeHa Touka Ha BO3HITY
3ameHa MHeyMaTHKa TOUKa,
JIMHAMHYKO YPaBHOTEXKaBake
TOuKa (cepBuC)

KouTpona 1 3amMeHa 3aBojHe
OMIpyTe 3a eNACTHIHO OCHAbaAE
TouKa

I'py6a konTpona (6e3
cneunjanuunx ypehaja)
NpUryIIMBaYa OCLMIALIMja TOUKA
(amopru3epa) nodyhnsamwem
ocunaumja BO3WIa U 3aMeHa
amopTHzepa

Konrposa 1 3ameHa ocumyjyher
pameHa u/uiu chepuuHor 3rioda
(Boheme Touka)

KonTposa i 3aMeHa pajmjanHo-
AKCHjaIHOT WM KOHHYHOT Jiexkaja
TOUKA Ha 3330 y JIeXKajy CIIperomM
cHna CI060HOT TOUKA Ha BO3HITY
oko nBe MelycoGHo ynpasHe oce
(XOpH30HTAlIHA M BEPTHKAIIHA),
nojieIaBae 3a30pa Koa
KOHWYHOT JIeXKaja, NCTINTHBAE
owrreherba cTase KOTP/bajHHX Tena

Tnan peannsaumje paaHuX 3anataka yckiaanuTh ¢ Gpojem
pajHuX MecTa, 6pojem yueHnka y rpynu ,
onpemsbeHowwhy pajMOHULE Y LMIbY HCIyHEHba 3aXTeBa
HaBe/IeHHX Y KojioHu «Hexonu Moaynay.

TMozenuTy yueHuKe Ha WTO Mare rpyne, uMajyhu y suy
1a TIPCTEH OKPYKEeHa OKO HACTABHHKA 1 HACTABHOT
Cpe/cTBa OOUYHO He MOKE a Caipiky BHLe 01 6 (1ect)
YHEHHKa, LITO 3aBHCH O/l BEIMYHHE HACTABHOT CPEACTCBA
1 MoryhHOCTH HacTaBHHKa 1a 00e30enn nobap yBua y
paj yueHnka

Bennuuna rpyne ca craHoBuiTa Ge36enHocTH TpeGa 1a
Gyzie TakBa /la HACTABHUK MOJKE 11a KOHTPOJIHLLE Pat
YU€HHKA KOjH HETIOCPE/IHO Pajie Ca HACTaBHUM
CPEJICTBOM, allaToM M MPHGOPOM U AeJTyje MPEBEHTHBHO
3a Cilyuaj OMACHOCTH OJ1 MOBpe/Ia.

MsysetHy naxy Tpeba 06paTUTH Kaj ce panu ca Behinm
Macama H3HaJl [J1aBe M TeJla i Ca HaNperHyTHM onpyrama
KOj€ C& MOTY HEKOHTPOIMCAHO PENaKCHpaTH y cMepy
HACTAaBHUKA W/WJIH YUEHHKA, IOCEGHO Y CMepy norena
[Mouerak npakTuuHe HacTase, no MoryhHoctu,
YCKIAZUTH Ca TEOPHCKOM HACTABOM TAKO Ja
ozrosapajyhu paiHu 3a1auy cliesie OAMax HaKOH odpaze
TEOPHjCKOT rpaiuBa.

KopuctnTi 1a60paTopHjcki MOTOP €a MeHhauKnm
NPEHOCHHKOM Ha OGPTHOM TOCTOJbY

TpunpemMuTH yHUBEp3aiaH 1 CreuujanaH anar 3a
ayTOMEXHUKY 1 MEPHH MPUGOP NoTpeGaH 3a HaCTaBHy
Jemnuny

O6e36enuTn panHy NoBpuIMHY Ha Kojy he ce omtarati
CKHHYTH JI€/I0BH i CKJIOTIOBH.
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Ipenopyka je (anu Hije 0GaBe3aH ycJioB) 1a HaBeIeHe
pajiHe 3ajaTke, C je/IHOM IPYToM y4eHHKa, OpraHusyje u
M3BOJIM HACTABHHK KOjH peanusyje TeOpHjcKy HacTaBy 3a
JIaTH MIPEIMET Y CapaiibH ¢ HACTABHMKOM MPAaKTHYHE
HacTaBe, KOju HCTe/pasiniuTe pajHe 3a1aTke H3BOIH C
JIPYTOM TPYTIOM Y4eHHKa.
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Hasug moayna:

Cucrem 32 ynpab/baibe

Tpajame Mozya: 22 yaca
HCXOIU MOAYJIA
OBABE3HU U MIPENIOPYYEHU MPENOPYYEHE AKTUBHOCTHU U HAUMH
LUUBEBU MOAYJA IMo 3aBpieTky h:::}):;aﬂ):euux he Gutn y CAZIPKAIM MOJIYJIA OCTBAPHBAH>A MOJYJIA

o Cruuame TEOPUjCKHX H
NPaKTHYHHUX 3HakbA H3
CcHCTeMa 3a ynpaBsbarbe
BO3HIOM

1. 3HaTH 1a OCOBUHMLA 3a0KPETaHba TOUKA
rpaau yrao 3atypa najyhu satyp (ayxHa
Mepa), koju cTBapa edekar ,Bydera“ Touka
(.,K1aBUPCKH' TOYAK) M y CIPE3H Ca CHIOM
Tpetba TOUKa CTaduIn3yje ynpaBbaike
TOUKOBE M0 MpaBiLy

2. 3wary 1a 604HHM HArMG OCOBHHMLIE rpay
yrao HarnGa, najyhu kpak 3aokpeTarba
TouKa, a ca apyre cTpae Bpaha
ynpaBjbatke TOYKOBE Ha NpaBall ocje
CKpeTaka BO3MIIA M0/ /16jCTBOM TeKHHE
BO3MIA

3. 3Hatv 1a Npu KpeTawy BO3WIA 110 MpaBlly
PaBHU KOTP/bakba TOUKOBA IPajie yrao
npema npasily KeTawa (kao KJIHH), KOju
3aje/1HO ca 3aTypoM cTabuiusyje
ynpaBsbauke TOUKOBE Ha MpasLly

4. 3uarty n1a 60uHHM HArHG TOUKA NOCTOjM A
6M KOHTAKTHA NOBPLIMHA TOUKA Ca MyTeM
NpH KpeTatby BO3WIA KPO3 KpUBHUHY Guia
wTo Beha Ha TOUKY J1ajbeM 01 LIEHTpa
KPHBUHE, Ha KOjH YC/Ie]l HArHIbaba BO3HIA
naja Behu 21eo TeXKMHE BO3MIA, HHME Ce
ocTeapyjy Befin GoUHH OTNOPH NMHEYMaTHKA
1 omoryhasa Gpskn nponas Kpos KpUBHHY

5. 3HaTH Ja ynpaebauku MexaHH3aMm
npeTBapa 00PTHO KpeTatbe (Touka)
ynpasJbaya (BOJIaHa) Y NPaBOJIMHHJCKO
KpeTakbe 3ynyacte JieTBe y3 peayKuujy
npeHoca Koja cMatbyje CHITy Ha yNpaBsbady,
3HATH 3ALTO je 3YMUHMK Ca KOCHM 3yGuMa
60JbM 0]1 3ynuaHKKa ca npaBum 3y6uma Ha
crpesarby ca 3yMuCTOM JIETBOM, 3HATH KAKO
ce NOHMIITABA 3330 H3MeDY 3ynuHHKa i
3ynuacre ieTBe

6. 3HaTH J1a IPEHOCHH MEXHH3aM NPEHOCH
KPeTakbe 3yMnyacte JeTBe NPeKo nonyra 1

TEOPUJCKA HACTABA:

o Tlonoxaj ynpasbaukux TOUKOBA C
0G3HPOM Ha KHHEMATHKY YNpaB batba
TOUKOBA H KOTPJbatha TOUKOBA,
0COBHHHIIA OKO Koje ce 3a0kpehy
ynpasbauku Toukou (King pin),
PYKaBLM 32 320KPETabE YNPaBbayKHX
TOYKOBa
- Yrao 3aTypa OCOBMHHLE NpemMa
BEPTHKANM Y Y3/1y’KHO] PaBHU BO3MIA H
3atyp (1y’Ha Mepa)

- Vrao Haruba OCOBHHHLIE Y MOMPEUHO]
PaBHH BO3HIIA H KPAK 3a0KpeTaba
TOYKa

- Vrao paBHH KOTpJbathba TOUKA MpeMa
npaBlly KpeTamwa i yCMEPEHOCT (11yKHa
Mepa)

- Haru® Touka npema BepTukanu

o VnpaBibauku MeXaHM3aM ca
3YNMYAHUKOM M 3YMYACTOM JIETBOM
(.rnaBa ynpassbaya“)

o TIpeHocHy Mexaumusam (noayre u
CroHe)

o Tpanes ynpasjbama, yjora

» Cepgo ypehaj 3a nojauare cuie Ha
ynpasbauy

Ha nouetky mMoaynia yueHHKe yrno3HaT ca LubeBuMa 1
ucxoanma Hactase / Yuema, MIaHoM pajaa ¥ HauHHUMa
OuCHHBaba.

O6auun nacrase
Monyi ce peanusyje kpos cienehe o6mke HacTase:

Teopujcka Hactasa (16 yacosa)
NpaKTHYHA HacTaBa (6 yacosa)

Hoznena o, 1e/bethba HA rpyne
Onesbetse ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUIMKOM peajiu3atimje:

NpPaKTHYHE HACTaBe

Mecro peannsaunje nacrase

Y4HOHHIA- TEOPHjCKa HACTABA
PpanHoHHUA/N1abopaTOPHja 32 BO3H.IA — NPAKTHYHA
HacTaBa

Ipenopvke 3a peannsaunjy Hacrase

Tpu 06pany nojeAMHUX HACTABHHX jeAMHHULIA KOPUCTHTH
naHoe, CJIMKE, LUPTEKe U NPeceKe PasTHIUTHX
TEXHUUYKHX PeLeksa eIeMEHaTa CHCTEMa 3a yNpaBJbate
BO3WIOM

KopucTuti MynTHMeHjaiHe npeseHTaumje u
CUMyJauMje pajia MojeMHNX elleMeHaTa cucTema 3a
YNPaB/baHE BO3MIOM.

TpaKkTHUHY HACTABY YCKIAAMTH Ca H3BOheHeM
TeopHjcke HacTaBe  onpemsbeHomhy parnonnue
PA3IMYMTHM MaKeTaMa, BO3HINMA, HCITUTHIM
ypehajuma,...

IMpeaMeTHH HACTABHUK MOsKe M3MEHHTH 10 10 %
NpenopyueHux caapikaja Mojyia wim 10 20 % y3
carnactoct Ctpyusor peha.

Ha kpajy Mozy/1a yueHHK pajii TeCT 3Harba

OuenuBame





image216.png
CrIoHa Ha pyKaBLE TOUKa, KOjH MPeKo
PpyKaBua ocoBuHe (rJaBuMHe) Touka
3aokpehy ynpaBbaukn Touak 0ko
OCOBHHHLIE TOUKA

3HaTH Jla Tpanes ynpasbata 3aokpehe 3a
Behe yrioBe ynpassbauky Touak Gmkm
LEHTPY KPHBUHE (,,yHYTpallibH' TOYaK) 1a
61 ce omoryhiia knHemMaTHKa KOTpIbarba
Ge3 K3arba yNpaBjbadKHX TOYKOBA OKO
LEHTPa KPUBHHE, 3HATH /1A je KNHEMATHUKK
YCII0B KOTPJbaa TOUKOBA Ge3 Kili3arha a
0ce OKpeTarba CBUX TOUKOBA MOpajy
NPOJIa3UTH KPO3 LEHTAp KPHBHHE

3HaTH HAuWH OCTBapHBarba MoMakyher
MomeHTa/cuiie cepBoypehaja 3a ynpasibaku
MeXaHH3aM M HauKHe MoroHa cepsoypehaja

Bpe/HoBake 0CTBAPEHOCTH HCXO/Ia BPLIHTH KPO3:
1. mpahere OcTBapeHOCTH HCXOAA
TECTOBE 3Hakba
AKTHBHOCT Ha Hacy
AKTHBHOCT/ M3BEWITAjH ca NPAKTHYHE HACTaBe
CeMHMHapCKH pajt

PR

Ocnocobbasarbe
YUEHHKA 32 NIPABHITHO
vnsoheu,e NpaKTHYHUX
PazIoBa Ha CHCTeMy 3a
ocliambarbe Bo3una

3HaTH /1a O/IBHje HABPTKY TOUKA yrpaBsbaua,
CKHHE TOUaK yNpaBsbaya ca 0xkbedIbeHor
BpaTHIa yNIpaBIbaya

3HaTH J1a M3rpaau 0XkKJbeOLEHO BPATHIO
ynpaBbaya, 1a NPETXOJHO PacTaBH BE3y
BpaTHJIa yNpaaBIbata ca BPaTHIOM
3yMYaHiKa 3ynyacTe eTBe

3HaTH /1a M3PAIM M YTPali MEXaHH3aM 3a
YNPaBIbame ca 3yMiCTOM JETBOM,
packianarmi MeXaHH3aM, HjarHOCTHIHPa
NieKaj BpaTHIA 3yMUaHNKa H aKCHjaTHH
NieKaj 3ynyacTe JeTBe, 3aMEHH Yibe Y
MEXaH3MY yIpaBIbata, 3aMEHH TyMeHHe
MaHKETHE 3a 3aNTHBAkEe KPajeBa 3yrmiacte
JIeTBEe MeXaHH3Ma

3HaTH /14 IMjarHOCTHLIMPA 3230p ChepHaHOr
3r7106a crowe ynpassbaua, (,,kpaj crione’),
3aMeHH MOJIyry ca 3r1000M (,,kpaj crioHe) 1
3aMEHH T0JIyre Tpanesa ynpaBibarka Ha B3N
Kpaja JieTBe U Kpaja CrioHe

Koutpona nosoxkaja ynpaB/baukix TOUKOBa:
'Vrao 3aTypa 0COBHHHILE TOUKA 1 3aTyp,
yrao Haru6a OCOBHHHLE H KPaK 3a0KpeTatha
TOUKA, YCMEPEHOCT TOUKA U HAarud Touka

MPAKTUYHA HACTABA:

1.

w

h

Hsrpanma (Touka) ynpasbaia BO3NIA
ca BpaTi/ia ynpassbaua

Ms3rpama BpaTiia ynpassbaia
Wsrpazsa MexaHH3Ma 3a ynpasJbate
¥ pacKianate MexaHu3Ma 3a
yTpaBbame

VnipaBbauke nojiyre u Croe
Kontpona nosnoxaja ynpas/baukux
TOUKOBA (ayTOCEPBHC), LITA C& MOKE
NIOJIeIIABATH O]l e/leMEHaTa KojH
neduHUILy N0J10Ka] YTPaB/baukUX
TOuKOBa (Yrao 3arypa u Harub6a
OCOBHHHIIE, yCMEPEHOCT TOUKOBA 1
Haru® Touka), WTa ce paau ako HeKH
OJ1 yIJIOBa HE MOTY J1a Ce MojieliaBajy
(neuHUCaHH KOHCTPYKTHBHO Ko
HENPOMEHIbHBH 300T CHIKaBaHa
LIeHe BO3HIa)

e [lnan peanusaumje paaHuxX 3a1ataka yCKaaauTu ¢ 6pojem
pamHuX MecTa, 6pojeM yueHHKa y rpyrn ,
onpembeHoLIly PaTHOHNLE y LHIbY HCIYHCHA 3aXTeBa
HaBEICHNX Y KOJIOHH «Mcxomm Moy nay.

o [lozenuTy yueHuKe Ha WTO Makbe rpyne, umajyhu y Buy
1a PCTEH OKPYKekba OKO HACTABHHKA 1 HACTAaBHOT
CpecTBa OOUYHO He MOJKE J1a Caapiky BHILE 01 6 (uiecT)
YHEHHKa, WITO 3aBHCH O]l BE/IMYHHE HACTABHOT CPEACTCBA
1 MoryhHOCTH HacTaBHUKa 1a 06e30ean 106ap yBua y
pan ydennka

e Benuuuua rpyne ca craHoBuiuTa 6e36enHocTH Tpeda 1a
GyJe TAaKBa a HACTABHUK MOZKe /1a KOHTPOJIHLIE Pajl
YUEHHKA KOjH HETIOCPEIHO Pajie ca HACTABHHM
CPE/ICTBOM, aNlaToM  NPUGOPOM H AeTyje NPEBEHTHBHO
3a CITyuaj ONacHOCTH Ol NOBpea.

Hzyserny naxiby Tpeba oOpaTHTH Kaa ce paau ca Behium
Macama M3Hajl IJIaBe M TeJla M Ca HanperHyTHM onpyrama
KOje Ce MOTY HEKOHTPOJIHCAHO PENaKCHPaTH Y CMepy
HACTABHMKA W/WJIH YYEHHKa, 0CeGHO Y CMepy norena

o [louerak npakTH4He HacTaBe, o Moryhxocty,
YCKJIJMTH €A TEOPHCKOM HACTAaBOM TAKO 1a
onrosapajyhin pannm 3anaim ciiesie 0Max HakOH obpaze
TEOPH]CKOT rpanBa.

o Tlpunpemuty yHuBep3anaH 1 CrieLHjaiaH anat 3a
ayTOMEXHUKY 1 MEPHH MPUGOP MoTpeGaH 3a HacTaBHy
Jemunniy

e OGe3beanTy paaHy NoBpIIKHY Ha Kojy fie ce omrarati
CKMHYTH JI/I0BU 1 CKJIOTIOBH W BPLUMTH 1asba
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packiianama CKIornoBa CKHHYTHX €a MOTOpa
Tpenopyka je (anu Huje 0baBe3aH yCIOB) Na HaBeneHe
pajiHe 3a5aTKe, C jeIHOM IPYTIOM y4eHHKa, OpraHu3yje 1
M3BO/IM HACTABHUK KOjH peasin3yje TeOpHjCKy HacTaBy 3a
JIaTH IIPEIMET Yy Capajiibi C HACTABHHKOM NPAKTHYHE
HaCTaBe, KOjH HCTE/Pa3nyuTe PajIHe 3a1aTKe H3BOMH C
ZIPYrOM TPYTOM YYeHHKa.
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Hasus Monysia:
Tpajame MozyJ1a:

Cucrem 3a npeHoc cHare
32 yaca

HWBEBU MOAYJIA

UCXOAU MOAYJIA
Ilo 3aBpuwieTKy Moayna yuennk he GuTH y cTamy na:

OBABE3HU W NPENOPYYEHHN
CAIPKAJA MOAYJIA

NPEMNOPYYEHE AKTUBHOCTHU U HAUWH
OCTBAPUBAIA MOAY.JIA

o Cruuame TEOPHjCKHX H
NPaKTHUHHX 3HAMA U3
cHCTEMa 3a MPEHOC
cHare

w

3HaTH KaKko (DPUKLIMOHA TakHPacTa CrojHHLA
npey3uMa CHary ca 3amajiia MoTopa, Kako
NpeKHIa MPEHOC CHare ca 3amajua Ha rameny,
3HATH JIa CY EMEHTH CTIOjHHLE NOTHCHM
AKCHJAJTHH JIeKaj, TalbHpacTa onpyra, MOTHCHA
noua, PPUKLHOHH AMCK (Jlamena) u
OKIBeBIHEHO CMIOJHIYKO BPATHIIO, 3HATH
KOMaH/IHH MEXaHH3aM CMOjHHULEe

2. 3uaT Ja je npupoaa KPHBE MOMEHTa TOMIOTHOT

MOTOpa 0GpHyTa y 01HOCY Ha Xunepboty
njeaHe Byye (Jiowa camotpacopmamja
€Hepruje TOMJIOTHOT MOTOPa), J1a je PacnoH
©poja obpTaja MOTOpa HEMOToIaH 3a Majie
Gp'mue BO3MJIA, 3HATH HAYWH NMPOMEHE CTeneHa
NpeHoca Npeko KaHyacTe CﬂOjlelLlC "
CHHXPOHM3aLMjy 00pTarba MoroHCKOr BpaTHia
€a MorowEeHUM BPaTHIIOM KOJI MPOMEHE CTENneHa
npexoca

3HaTH 1a MEHauKN MPEHOCHHK UM MOTOHCKO
TIOTOILEHO BPATHJIO, J1a KOCH 3yMUaHHIN MOPajy
OUTH y CTAITHO] CTIPE3H, jep ce He MOTy 3ymnuaTH
aKCVIjaJ'IHMM TOMEPAaEM, 1a NMPEHOC CHare uie
ca 3yMYaHHKa NOTOHCKOT Ha 3yMYaHuK
TIOTOWEHOT BPATHIIA, O/IAT/IE HA KAHLACTY
CrOjHHLLY M MPeKo HarnaBka (,,38e31a") 1
07%K/beGIbEHE Be3e HAIABKA Ca MTOrOmEHHM
BPaTHJIOM Ha NOrOHBEHO BPaTUIIO, Ca MOroHEeHOr
BpaTHJia Ha IJIaBHU MPEHOCHUK, Ca Whera Ha
nndyepeHumjnany MPEHOCHUK H Jlabe Ha
TONYBPATHIIO, 3HATH 1a je Ha jeIoM BpaTHIy
3ynuaHuK Be3aH (M3 KOMaja ¢ BpaTHIOM), J1a ¢
Ha IPYrOM BPaTHITy MOKE OKPeTaTH clo60HO,
J1a ce Gp3MHa MOTOHCKOT BpaTuia Mopa
CHHXPOHHM30BaTH Ca 6p3HHOM NOroHEHOT
BpaTHia O/l MPOMEHE CTeNeHa npesoca

4. 3uatu ja je Hajuemhe KOHCTPYKTHBHO pellieHe

3a XOJ1 yHa3a]l OCTBapyje 3ynyaHHLiM ca
NpPaBUM 3yNUUMA H HETIOCPEAHUM AKCHjalTHUM

TEOPUJCKA HACTABA:

« Viora cnojuuue (KBaumna), TakbHpacTa
COjHHLA, CIGMEHTH CKJIONa

e Memauku NPeHOCHUK - YJI0Ta, TOK
NPEeHOCa CHAre Kpo3 Meadku
TIPEHOCHHK, PEHOCHH OTHOC CTeneHa
NpeHOCa, MPEHOCHHK Ca HEMOKPETHHM
ocama BpaTHIIa W 3yMUHUIIAMA Ca
KOCHM 3ynuuma (LHIHHAPHYHHUM
©€BOJIBEHTHNM), CHCTEM
CHHXPOHM3aLIHje OOMMHUX Op3HHA
TIOTOHCKOT BPATHIA Ca MOTOMEHHM
BPATHJIOM MPH NPOMEHH CTeneHa
NpeHOca, KaHUacTa CrojHuLe

o Busbylike KOMaHHOT MeXaHH3MA
KaHUacTe CrojHuue

*  Mehysynaunuk Xona yHasaz ca
TIPaBHM 3yMUMMA U aKCHjATHIM
y3ynuaBamem

« MexaHu3am 3a cnpeyaBarme
YKJbyHHBakha BHILE OJ1 je/IHOT CTeneHa
npeHoca y UCTO Bpeme

o KunHemaTika MEXaTPOHHYKON
MEH-auKOr NPEHOCHHKA Ca 1BE Jamene
(Double Shift Gearbox, DSG)

o [naBuu 1 augepeHumjantm
TNIPEHOCHHK, YJIOre, HAUYHH paja
Z(epeHLIjATHOT NPEHOCHHKA

o 3r100HH MPEHOCHUK Ca CHHXPOHUM
NIPEHOCOM CHare - 0GPTHOT MOMEHTa
(,»XOMOKHHETHYKH 3r106°) ca
HAUIMLOM H KaBE30M

« Tlonyspatuna (,,oyocoBHHE™), Be3a
ca IuepeHiHjanHuM MPEHOCHUKOM H
TIOFOHCKHM TOYKOM

Ha TOYETKY MOAya YHEHUKE YNO3HATH Ca LW/bEBUMA U
MCXO/MMA HACTaBe / yuerba, MIaHOM paja M HaYHHUMA
OlieHHBatbA.

O6anun nacrase
Monyi ce peanusyje kpo3 ciienehe obiuke Hactase:

®*  Teopmjcka HacTapa (25 yacoBa)
®*  mpaKkTHYHA HacTaBa (7 yacoBa)

Honena onesbersa na rpyne
Onemerme ce nenn Ha rpyne (10 10 yuennka y rpynu),

NIPHIMKOM peausatije:
"  NpaKTHYHE HACTaBe

Mecto peanunsaunje nacrase
" yYHOHHMUA- TEOPHjCKA HACTABA

" paaHOHHUA/TaGoPaTOPHja 32 BO3MJIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peaausaunjy nacrase

= [lpu 06pazy NojeIMHIX HACTABHIX je/IMHHIA
KOPHCTHTH MaHOE, CITHKE, LPTEXe W npeceke
PasTMYMTHX TEXHHUKHX PELICiba elleMeHaTa cHeTemMa
3a MPEHOC CHare

= KopucTuti MyITHMEMjaIHE NPe3eHTaluje i
CHMYyJaUMje Paja NojeIMHUX ejleMeHaTa CHcTema 3a
npeHoc cHare

= [lpakTrdHy HACTaBy YCKITHTH ca W3Bohemem
TeopHjcke HacTaBe H onpemsberomhy pamionie
PasIMYNTHM MaKeTamMa, MEHaukuM NPEHOCHULIMA,
BO3WJIMMA, HCIIUTHUM ypehajuma,...

= [lpeaMeTHH HACTABHHMK MOXKeE H3MEHHTH 110 10 %
npenopyyeHnx caapskaja moaya uimn 10 20 % y3
carnacHocT CtpyuHor Beha.

= Ha kpajy MOJlyNIa yueHHK pajiui TECT 3Hakba

Ouemwusaie
BpeﬂHOBﬂH:e OCTBAPEHOCTH MCXO/1a BPLUIMTH KPO3:
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10.

nomeparbem mMelysynuanika 6e3
CHHXPOHM3aTOPA, 3001 Yera ce MOpa 3ayCTaBuTH
BO3MJIO M CaueKaTH JIa MOTOP 100Hje MHHHMANaH
©6poj oGpraja, 3HaTH J1a ce KOJ X0/1a yHa3a
MOTOp 1 masbe okpehe y HCTOM cmepy, a Aa ce
Mekba CMep OKpeTama TpaHCMHCHje

3HaTH 1 Ce PyUHLIOM MaHYETHOT MeHauKor
TNIPEHOCHHKA NPEKO MPEHOCHOT MeXaHH3Ma
nokpely BUIbYIIIKE KAHUACTHX CMIOjHULA
Pa3syMeTH KOHCTPYKTHBHO pelieise 3a
CrpeyaBame COHTAHOT HCKIbyUeta CTeneHa
npexoca

3HaTH KaKo paji MEXaHN3aM 3a GOKHpare
YKIby4HBakba BULIE O]1 je/IHOT CTENeHa MpeHoca
3HaTH YeMy CITyKH IJIaBHH NPEHOCHHK, 3HATH
KkaKo udepeHumjanum npeHocHuk omoryhasa
OKpeTame MOrOHCKUX TOUKOBA PasHUM
Gp3uHama (Hanp. Npu KpeTatby BO3MIA KPO3
KPHBHHY) y3 HCTOBPEMEHO /10BOljerbe cHare Ha
0ba noroxcka Touka

3HaTH 1a CHHXPOHA CMOjHHLA (,,XOMOKHHETHUKH
3r106°) omoryhasa cHHXpOHH npeHoc cHare (6e3
ocumalmuja 0GpTHOr MOMEHTA) Ha MOTOHCKH
TOYAK NIPH CBAKOM YIITy Y HHTEPBANY YIIIoBa y
KOM CrOjHHULA Pa/iii - HA NPaBLLy W NPH KpeTamy
BO3MJIA M0 KPHBHHM (AKO je MOrOHCKH TOUaK 1
YNpaBJbauk)

3HaTH J1a NOJIyBPATHJIO HHjE MOIYOCOBUHA, jep
0COBHHA HE NIPEHOCH MOMEHT/CHary

npahere 0CTBAPEHOCTH HeXoaa

TECTOBE 3Hakba

AKTHBHOCT Ha yacy

AKTUBHOCT/ M3BELUTAjH Ca NPAKTHYHE HACTABE
CeMMHapCKH pajt

o

OcnocobbaBarbe
YUEHNKA 32 NPABUIHO
13BOherbe NPAKTHUHIX
pazioBa Ha cHCTEMY 3a
npeHoc cHare

3ameHa lamernie KBaumna, unjaruocwka Jlamene
Ha MPOKITH3aBame ycien nexabanocT
Ll)pHKU.VIOHMX NOBpUIKHA JlaMelie, No/ICLIABaAbEe
NnpasHor Xo/1a nejajie KBaunjia Ha KOMaHJIHOM
MEXaHU3MY ca YENIUYHUM YKETOM

3ameHa CHHXPOHH3aTOpa CTeNeHa npeHoca,
JIMjarHOCTHKA HCXabaHOCTH CHHXPOHH3ATOPA 1
KaHyacTe crojHuue

3ameHa XOMOKHHETHUKOT ll"ﬂ()ﬁﬂ, nujamocmka
XOMOKHMHETHYKOT 311002 Ha TNIPEKOMEpPHE 3a30pe
y3mely KOTpJbajHHX Tejia ¥ Tea i Halnie
3['![063, 3HATH J1a PacKJIOMNH U CKII0NH
XOMOKHHETHUKH 317100

KOHTpONIa HHBOA yiba H 3aMEHA yJba Y MEHauKoM
NPEHOCHHKY

MPAKTUYHA HACTABA:

1. Tloctynak 3ameHa lamesne TamHupacTe
CriojHuLLe, KOprie KBauHIa i NOTHCHOT
nexaja

2. Tloctynak 3aMeHe CHHXPOHH3aTOpa y

KOHCTPYKTHBHHM H3BoljerbHMa ca
KOHWYHWM MOBPIIHAMA H
€/1eacTHUHUM MPCTEHOM

3. Packnanatse CHHXPOHE CTIOjHHLE
(XOMOKOHETHYKOT 3r7100a)

[nau peanusauuje paaHux 3ajataka yCKIaauTi ¢
©6pojem paaHuX MecTa, Gpojem yueHuka y rpynu ,
onpembeHowhy paaHOHHLE Y LHIbY HCTIYHeHba
3aXTeBa HaBeeHUX y Konokn «Mcxonn moaynay.
MonennTn yueHnKe Ha WTO Makbe rpyne, umajyhu y
BHJIY /Ia IPCTEH OKPY/KEHa OKO HACTABHHKA 1
HACTABHOT CPE/ICTBA OOMUHO HE MOKE 11a Calpiku
BHLE 011 6 (LIecT) yueHHKa, WTo 3aBHCH O/l BETHYNHE
HACTABHOT CPEICTCBA W MOTYRHOCTH HacTaBHIKA 1a
00e30enm 106ap yBuay pan yueHuka

Bennuuna rpyne ca ctaHoBHIuTa Ge3beanocTu Tpeba
na Gy/ie TakBa 21a HACTABHHMK MOJKE /1a KOHTPOHIIE
pajl yueHHKa KOjH HEMOCPEIHO Pajie Ca HACTABHHM
CPECTBOM, aaToM K NPHGOPOM H Ienyje
MPEBEHTHBHO 3a CITyuaj ONACHOCTH O/1 MOBpE/a.
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TloueTak npakTHBHOT paza, o MoryhHocTH,
YCKJIAZMTH €A TEOPHjCKOM HACTABOM TaKoO Ja
oarosapajyhu pazuu 3anauu ciese 0amMax HakOH
oBpajie TeOPHjCKOT rpaauBa.

Tpenopyka je (anu Huje oGaBe3aH yciios) 1a
HaBeJIeHe PajiHe 3a1aTKe, C jeHOM IPyNoM yYeHHKa,
OpraHm3yje W M3BOJM HACTABHHK KOjH peausyje
TEOPHjCKY HAacTaBy 3a JIaTH MPEIMET Y Capaiibh ¢
HACTABHUKOM NPAKTHYHE HACTABE, KOjH
HCTe/pasuiHTe PajIHe 3a1aTKe H3BOH C IPYTOM
rPYyNoM yueHHKa.

5. KOPEJALMJIA CA IPYTUM NPEAMETUMA, OAHOCHO MOAYJUMA

1. Oto moTopu

2. Jlusen MoTOpH

3. Cuctemu CTaGHIHOCTH Ha BO3MINMA

4. Cucremn 6e36eaHoCTH M KOMpopa

5. EnektpuuHe MHCTaNalMje Ha BO3MIMMA
6. [laBau M U3BPIIHY EIEMEHTH

7. EnekTpuuHe MallMHe Ha BO3MINMA

8. ®dusuka

9. Maremarnka

10. Crpann jesnk
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EJIEKTPUYHE UHCTAJIALIMJE U YPEBAJU

1. OCTBAPUBAILE OBPA30BHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAILE

HACTABA
Teopwujcka HacTaBa Bexoe IpakTnuHa HacTaBa Hacrapa y 6i1oky

PA3PE]T VKYITHO

il 68 34 102

2. UWJbEBU MPEAMETA

e OcrocoGnTH yqeHnKa 3a 00aBIbarbe TI0CI0BA ONPKABAbA 1 OTK/IaMkharha HeNCTIPABHOCTH Y eNICKTPHYHAM HHCTATALIN]a, XeMH]CKIM H3BOPHMA eNIEKTPHYHE CHEPTHje, OCBETIbeIbY,
CUrHanu3auuju, GpucaunMa, CHpeHama i KOHTPOJIHMM MHCTPYMEHTHMA BO3HMIA.

3. HA3UB U TPAJAILE MOZYJIA

Pazpen: Apyru
Tpajatbe Moz1yJ1a (YacoBu)
Pen.6p. HA3MB MOJIYJIA
T B n B
1. Enextputine HHCTa/IalMje Ha BO3MIINMA 24 12
2 XeMHjcKu H3BOPH CTpYje Ha BO3HIMMA 16 8
Bk OcBeTsberbe 1 CHrHAIM3alHja Ha BO3WIMMA 16 8
4. Bpricauu, cHpeHe M KOHTPOJIHH HHCTPYMEHTH 12 6
YKYIIHO: 68 34
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4. UMJBEBU, UCXOJH, OBABE3HU U MPEMOPYYEHU CAAPKAJU U HAYNH OCTBAPUBAA MOAYJIA

Hasus monyna:
Tpajatbe Moayna:

EjleKTpuyHe HHCTA/AUMje HA BO3WINMA

36 yacosa

LWBEBU MOAY.JIA

HCXOM MOAYJIA

Tlo 3aBpuieTKy Moay/a y4yeHuk he 6utn y

cTaiby na:

OBABE3HU U MPETNIOPYYEHN
CAZIP)KAJN MOIYJIA

MPENOPYYEHE AKTUBHOCTHU U HAUUH
OCTBAPUBAIA MOAYJIA

*  Cruuame TEOpHjCKuX
¥ NPAKTHYHAX 3HAKA
3 eNeKTPUYHIX
MHCTanauuja Ha
BO3WIMMA

w

M3BpIIHM M360p oaroBapajyhe enexkTpuuHe
1IeMe eNeKTPUYHOT HITH eIeKTPOHCKOT
cHcTeMa BO3MIA,

M3BPLIN WICHTH(MKALI]Y eneMeHara
JIEKTPHUHOT/ eJIeKTPOHCKOT CHCTeMa Y
€JIeKTPHYHO] MHCTANALM]H BO3HIA,
MPOBEPH HCMIPABHOCT HANOHA HaTIajarba,
HaroHe Mace Noje/IMHKX enemenara y
MHCTaNaUHjH,

TIPOBEPH HCTIPABHOCT pajia H NMPaBUIIHO
3aMEHH HEHCTIPAaBHE OCHTypaye,
npeKwaye, MUKpONpeKnade u peseje y
MHCTaNaUHjH,

M3BPLIN NPaBHIAH 360D BpCTE
TNpOBOZIHMKA M 0JiroBapajyhu npecek y
cilyuajy 3aMeHe HIIH yrpaiibe I0AaTHUX
ypehaja/ onpewme,

M3BPLIN KOHTPOJIY HCTIPABHOT pajia
efleMeHaTa HHCTAJIALMje HAKOH 3aMeHe
HIIH ONpaBKe 1e/10Ba WIH KOMILIETa
MHCTANIALje BO3HIIA.

MICHTH(HUKYje H3BOpE
€JIeKTPOMArHETHHX CMETHH 1 OTKIIOHH
HUXOB YTHIIAj Ha Pall eIEKTPOHCKHX
cHcTeMa BO3MIA

TEOPUJCKA HACTABA:

«  CualneBaibe eIEKTPHUHOM EHEPTHjoM
ypehaja u onpeme Bosmia

«  EnexTpuuHe MHCTaNalMje ca jeiHUM 1
ca JiBa akymyJaTopa

«  Bpcre npoBoaHKKa 1 npopayyH
npeceka NMPOBOIHHKA

o Ocurypauu Ha BO3WIUMA

«  [pexunauu 1 MUKpONpeKHIaun Ha
BO3WIHMA

«  Peneju Ha BO3MIMMA

«  Tlpubop 3a nopesuparme

«  MsBohere u MCHTHBAF-E HCTIPABHOCTH
€JIeKTPHUHHX HHCTAIALHjA

o CumGonu y eNeKTPUHHUM IeMama

*  Bpcre enextpuuHuX mwema

«  OsHauaBame eJeKTPHYHMX ypehaja n
obeJierkaBame NPUKIbYUHIX KpajeBa

«  Enexrpuune weme
KapakTepHCTHUHHX eJIeKTPOHCKHX
cHcTeMa BO3MIa

«  KapakrepucTHiHe HEMCTIPABHOCTH 1
MeTo/ie OTKPHBAKa KBapoBa y
€/IeKTPHUHO] MHCTANIALM]H BO3HIA

«  OrnpaBka M HCTIUTHBALE UCTIPABHOCTH
e/IeKTpHHE HHCTaNaluje Bo3uia

«  EnektpomarneTHe cMeTH€ Y
€/IeKTPHUHO] MHCTANAUMjH BO3HIA

«  Hose TexHonoruje y noapyujy
€JIEKTPHUHMX HHCTAALMjA BO3MIA
(onTHukM KaGnoBH, ...)

Ha noueTtky Mozya yueHHKe yNO3HaTH ca LM/bEBUMA H
MCXO/IUMA HACTaBe / yuera, MIaHOM paja H HauHHUMA
oueHBakba.

OGauun nacrase
Monyn ce peanusyje kpo3 cienehie o6inke HacTase:

« TeopHjcka HacTaBa (24 yacoBa)
* npakTHYHa HacTaBa (12 yacosa)

Mozaena oneberba Ha rpyne
Onesvetne ce nenu Ha rpyne (10 15 yuenuka y rpynu),

NIPHITMKOM peajiusaiimje:
e NpaKTHYHe HacTaBe

Mecro peannsaunje nacrase
*  YYHOHHLA- TEOPHjCKA HACTABA

*  PaIHOHHUA/Na0OPATOPHja 32 BO3W/IA — NPAKTHYHA
HacTaBa

Mpenopvxke 3a peannsaunjy nacrase
o Ilpu 0Opain NojeIMHUX HACTABHUX jeIMHULIA KOPUCTHTH

naHoe, CITHKE, LPTEeKe, PUMEPKE eeKTPO-HHCTANALHOHOT
Matepujaiia, IpuGOpa 1 elleMeHara e/leKTpHIHe
MHCTANauUMje BO3MIIA.

o KopucTuTi MyaTHMEIMjalHe NPE3eHTaluje i CHMYyJTaLije
pajia nojeMHNX eleMeHaTa y eleKTPHYHOj HHCTAIALMjH
BO3UIA

«  Kopucrutn pacrionioxkuse copTepcke nakere 3a
M3yuaBarbe U YHTAlbE eNICKTPHYHAX eMa KOHKPETHHX
€JIEKTPOHCKHX CHCTEMa BO3M/IA

o [lpeamernn HacTaBHUK MOsKe M3MEHHTH 10 10 %
nperopy4eHnx caapikaja Mojaysia uin 10 20 % y3
carnacoct Ctpyunor Beha.

«  Ha kpajy momysia yueHHK pajii TeCT 3Hamba
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OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOTI PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PEJ{ TIPAKCA YKVITHO
Teopujcka HacTaBa BexGe TIMpakTiuna HacTaBa Hacraga y 6roky
I 111 37 0 0 0 148
n 102 34 0 0 0 136

2. UIMWJBEBHU MPEJIMETA

- CTuuame OCHOBHHUX 3Hakba U3 00J1aCTH eIEKTPOCTATHKE;

- CTul@mbe OCHOBHHX 3Hatha W3 00/IaCTH jeIHOCMEPHHX CTpyja;

- CTuuame OCHOBHHUX 3Hakba U3 00J1aCTH e/IeKTPOMArHeTH3Ma;

- OcnocobbaBabe yueHHKa 3a MEperba i3 00J1acTH eIeKTPOTEXHHKE;

- OcnocobbaBarbe YYEHHMKA 32 NPAKTUYHY NMPOBEPY nojaaa M 3aKOHa U3 00J1aCTH CJIEKTPOTEXHHKE,

- CTuuame 0CHOBHHUX 3Hakba O aHaNN3K, 00pajli, NPE/ICTaB/baby U MHTEPIPETALHjH Pe3yITaTa Mepema;

- Cruuame OCHOBHUX 3Hamba U3 00/1aCTH HAaH3MEHHUHUX chyja. ejieMeHara y KoJly Han3MeHu4He chyje M Be3€ eleMenara;
- CTHLabe OCHOBHHUX 3HaMba 13 00IACTH CI0KEHHX KOJa;

- CTHLabe OCHOBHHX 3Hatba U3 06/1acTH CMNPErHyTHX U OCLIMJIATOPHUX KOJ1a;

- CTHlamkbe OCHOBHUX 3Hatha W3 001acTH TPO(pasHUX cHcTeMa.
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Ouemwupame
BpeHoBaibe OCTBAPEHOCTH MCXO/1a BPLIMTH KPO3:

npahere 0CTBapeHOCTH HeXona

TECTOBE 3Hatba

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEIUTAjH Ca NPAKTHYHE HACTaBe
CeMUHAPCKH paj1

DB W=

Ocnocobsbasare
YUEHUKa 32 NPABHIHA
ZIMjarHOCTHYKA MEperba
Y eNeKTPUUHOj
HHCTBJIaL[MjM BO3WIA

YNoTpedbaBa MEpHe aHalOTHe H
JIMrHTAHe MHCTPYMeEHTe (amMnepmeTap,
BOJITMETAp, OMMETap, OCUHIOCKON)
M3MEPH HATIOH, CTPYjy M eJIeKTPHUHI
OTIOP y eNeKTPHUHO] HHCTANALHH
BO3WIA,

NpoBepaBa HCNPABHOCT HaMajaba
T0je/IMHIX KOMIOHEHTH e/IeKTPHYHE
HHCTaNalMje BO3WIIA.

TEXHHUKH HCTIPABHO OTKJIOHH YOUCHY
HEHCTIPABHOCT Y eNIeKTPHYHO]
MHCTANaLMjH BO3WA,

OTKJIOHH HEHCTIPABHOCT NPABHIHIM
1360POM HOBE KOMIIOHEHTE Npema
cneungukaimju nponssolaua 1 NpoBepH
HCTIPABHOCT pajia HAKOH M3BpLIEHE
yrpambe,

NPAKTUYHA HACTABA:
Vri03aHaBakbe ca MEPHOM ONPEMOM 1
MHCTPYMEHTHMA, MAKeTama, BO3HIOM
u octanum ypehajuma notpeGHmum 3a
peanuzauujy Bexon

Mepetbe 0Tnopa eeKTPHIHIX
KOMIOHEHTH HHCTaJIaLlHje BO3MIA

Mepetse HanoHa 1 CTpyje Ha
NOjeIMHIM KOMIOHEHTaMa y
MHCTANAUM]H BO3HIA

OTkpuBate MecTa KBapa y
MHCTaNauuju Bo3nna (kparkor
cnoja/npexuaa NpoBoHUKa)

Mepeta najia HanoHa Ha NojeMHIM
KOMIOHEHTaMa HHCTalaluje Bo3uia y
TOKY pajia NOTOHCKOT MOTOpa.

Crnieunduuna naGoparopujcka Bexkba
3aBHCHA O]l OIPEMJLEHOCTH
naGopaTopuje/paanoHuLe no u3dopy
HacTaBHWKa Be3aHa 3a Moy (Hrp.
ENeKTpOMErHeTHe CMETHE, OTIMHYKH
KabioBw,...)

o [lnan peanusauuje paaHux 3a1ataka yCkaaanuTh ¢ Gpojem
panHux mMecta, 6pojem yueHmKa y rpynu , onpemsbeHomhy
PAnMOHHLE Y LHIbY HCITYH:EHA 3aXTeBA HABEACHUX Y
KkooHu «Mexoam moaysay.

« YV paauonnuu TpeGa na Gyse 10BOJLHO pajHUX MECTa /1a 3a
jenHuM panHiM MecToM GyJty /1Ba 10 TPH YueHHKa.

«  Tlouerak npakTH4He HacTaBe, Mo MOryRHOCTH, ycKiaauTu
ca TEOPHjCKOM HACTABOM TaKo J1a OAroBapajyhu pajuu
3ajauM Crlejie 0AMaX HaKOH 00paie TEOPHCKOT FPanBa.

« I'ne roa je moryhe, naGopatopujcka Mepera NOTBPAHTH H
pauyHCKHM MyTeM, W YPauTH oaroapajyhy
CHMYJIAL]y Ha pauyHapy.

« [Ilpe noyetka Mepersa, yNo3HaTH yueHHKe ca
MHCTPYMEHTHMA H IpuGopoM koju he Gutn kopuuihen,
notpeGuumM Mepama GezbenHocTH Ja He nobhe 10
nospehuBarba i yHuuTena ypehaja/onpeme.

« TIlpenopyka je (an Huje oGaBe3aH yclioB) a HaBeAeHe
pajiHe 3a1aTKe, C jeIHOM rpyNoM YUeHHKa, OpraHusyje u
W3BO/IM HACTABHUK KOjU peainsyje TeOpHjCKy HacTaBy 3a
JIaTH TIPE/IMET Y Capajiibi C HACTABHUKOM MPaKTHUHE
HacTaBe, KOjH HCTe/pas/inuuTe pajiHe 3a/1aTke H3BOMIM C
ZPYrOM IpyTOM YHEHHKa.
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Hasus monyna:
Tpajare Moyna:

XeMujcKn H3BOPH CTPYje HA BO3HINMA
24 yaca

UHWJBEBU MOAYJIA

HCXOIU MOAYJA
Tlo 3aBperky Moayia yueHuk he Guth y
cramy na:

OBABE3HU U MMPEMOPYYEHH

CAIPKAIN MOAYJIA

NPEMOPYYEHE AKTUBHOCTU U HAYUH
OCTBAPUBAIA MOAYJIA

*  Cruuame TEOPHjCKUX
M NPAKTHYHHUX 3Haba
13 XeMUjCKHX H3BOpa
cTpyje Bozuna

1. mpoBepu HCTPABHOCT Paja OJIOBHOT
AKyMyJIaTopa y eleKTpHYHOj
MHCTaNaLMj1 BO3MAA,

2. NpaBHIIHO OJICTIOjU W HCIMTA AKYMYJIaTOp
M3BAH eIEKTPHYHE HHCTANALI]E BO3HIIA,

3. M3BPIIM NPABUITHO MyHEHE U
HMCTIUTHBAE HATTYHEHOCTH,

4. TpaBMIIHO MOBEXKE aKyMyJ1aTop y
@NEKTPUUHY HHCTATALM]Y BO3MIA,
MPOBEPH UCMPABHOCT (yHKLIje Y TOKY
TIOKpeTaka 1 paja BO3ua,

5. NpUMeHH NponMCaHe 3alITHTHE Mepe i
MEpe 3alITHTE OKOJIHHE NP PyKOBakbY,
ONIpKaBakby H OJLTararmy aKyMyJaTtopa,

6. neduuuMIIe NPONHCAHE 3aLITHTHE Mepe
TpH pajty ca BHCOKOHAMOHCKHM
XeMHjCKHM U3BOPHMA CTpYje Ha
XHOPHIHUM ¥ €NEKTPHUHHM BO3HIHMA.

TEOPUJCKA HACTABA:

CrapTepcky 0/I0BHU aKyMyJ1aTop —
HAMEHA H OCHOBHH 3aXTEBH,
KoHcTpyKimja cTapTepekor 010BHOT
aKymyJsiatopa,

TpuHuun pasa onosHoOr
aKkymyJiatopa,

OcHoBHe CJIEKTPHYHE
KapakTepUCTHKE OJIOBHOT
aKyMmyJsaTopa (eJ1eKTpOMOTOpHa Cuia,
HaroH NPakKibEbha, HANoH Mybheba,
YHYTpalltbH OTNOP, KanauuTeT,
CTpyja XJIaHOT CTapTa,..),

BpcTe 050BHUX aKymyJaTopa Ha
BO3HIMMA (KﬂﬂCM‘IHM W XEPMETHUYKH
akymynaropu - AGM, GEL, 3a
CrielHjaiHe IPUMEHE, ...),
Hcnutusamwa akymynatopa u3paH
BO3MJIA U HA BO3MITY,

OnpiKkaBatbe H MyHeHe 0OBHUX
akmyJjaropa,

Vpehaju n onpema 3a ucnuTHBabe 1
OpKaBame,

Mepe curypHoCTH NpH pany ca
OJIOBHHM aKymyJlaTOpuma M 3aliTura
JKUBOTHE CpEIHHE,

[MepcneKTHBE fasber Pa3Boja ONOBHUX
aKyMyJiaTopa Ha BO3HIMMA,
AKyMynaTopH 3a XUGPH/IHA U €IEKTPO
Bo3nna (Huka-meran xunpu,
JIMTH]YM-jOH aKyMYJIaTOPH, FTOPHBHE
henuje,..):cneunduanocTy
KOHCTPYKLHje, OCHOBHE
KapaKTepUCTHKe, cneunduHoCTH
PyKOBatba 1 O/IpXKaBatba, 3alTHTHE
Mepe 071 y/iapa BUCOKOT HaroHa 1
NOCTYNaK pasaBajatba Of1 eNeKTPHIHE
MHCTasaLM]e BO3HIA.

Ha noueTky MOJ1y/ia yueHHKe yNo3HaTH ¢a LnJbeBUMA 1
HCXO/IMMa HACTaBe / yuera, NIaHoM Paja i HauHHIMA
Ol HBabA.

O6auun nacrabe
Monyx ce peanusyje kpos cienehe o6uke HacTase:

+  Teopujcka HactaBa (16 uacoBa)
*  mpakTH4HA HacTaBa (8 yacoBa)

Monena onesbersa na rpyne
Onemsewe ce enu Ha rpyne (10 15 yuenuka y rpynu),

NPHIMKOM peanusaimje:
*  NpaKTHYHE HACTaBe

MecTo peanusaunje nacrase
*  YYHOHHUA- TEOPHjCKA HACTABA

*  paaMoHMua/nabopaTopuja 3a BO3N/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peansaunjy nacrase

«  Tlpu oGpajiu MojeIMHUX HACTABHUX jeIMHULA KOPHCTHTH
naHoe, CINKE, UPTEKEe U MPeceKe PasTHUHTHX BPCTA 1
nponsBoljaya XeMHjCKHUX H3BOPA CTPyje HA BO3UIMMA,

«  KopucTuTti My/ITHMEIMjaIHE NPE3EHTaLIMje U CHMYJIatje
paia nojeIMHUX BPCTa XeMHjCKUX H3BOPa CTpYje,

«  Kopuctutu pacriooxuse copTeepcke nakere 3a
HM3yuaBake MPaBUIHOT H3G0pa akyMy.1aTopa Ha BO3HIY,
TNPOMHCAHHX 3AIITHTHHX MEPa NPH PYKOBakY H
ONIpKaBakbY,

«  Kopuctuth yryTeTsa pasinunuTix npoussohaua o
TPABHIIHOM MOCTYTIKY PYKOBakba, ONPKABAk:a,
KapaKkTepHCTHUHIM HEHCIIPABHOCTHMA, PEKIaMaLHH, ...

«  TlpakTiuHy HacTaBy YCKJIaJAMTH ca H3BOheHmeM Teopujcke
HacTase 1 onpemsbeHoully paaHoHnLe OTpeGHUM
ypehajuma 3a mymerwe U HCMHTHBAKE aKyMyJIaTopa,
BO3HIIOM, MCTIHTHHM CTOJIOBHMA,
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o IlpenveTHu HACTABHUK MOKeE W3MeHHTH 10 10 %
npenopyyeHux caapxaja Momysia uin 10 20 % y3
carnacHoct Ctpyutor Beha.

«  Ha kpajy Monysia yueHnk pazm TecT 3Hamba

Ouemupame
BpenHoBake 0OCTBAPEHOCTH HCXO01A BPIINTH KPO3:
1. mpaheme OCTBapeHOCTH HCXOA
TECTOBE 3HabA
AKTUBHOCT Ha yacy
AKTUBHOCT/ WSBELLITBJH ca npakTH4He HacTaBe
CEMHHapCKH pai

)

Ocrnocobbasatbe
YHEHHKA 32 Mepee
CJISKTPHUHMX BETHUHHA
npu npouecy
NPAKILEHA 1 MyHerha
aKyMyniaTopa W3BaH Hy
©JIeKTPHYHO]
MHCTANALMjH BO3HIA.

Ocnocobbapare
YUEHHKA 32 MPABHIHA
JIMjarHOCTHUKA Meperha
Ha XeMHjCKUM
M3BOpHMA CTPYje y
EINeKTPHYHO]
MHCTANALM]H BO3MIA

ynoTpe6baBa MEpHe aHaIOTHe 1
ZIMrUTAJIHE MHCTPYMEHTe (amnepMerap,
BOJITMETAp, OMMETap, OCLIIOCKON)
W3MEPH HATOH MPAKHLEHba, CTPY]Y
npakibera, rycToly enekTponuTa
KIIACHYHOT OJIOBHOT aKyMyJ1aTopa. npH
MPaKHLEHY,

H3MEPH HATIOH MTyHbersa, CTPY]y Mykberba,

npomeHy rycrohe enekTposuTa npn
TNyHekby KIaCHIHOT 0IOBHOT
akymynaTopa..

M3MepH KanauuTeT akymyjatopa
NPOBEPH HCTIPABHOCT MyH:eHa
aKyMyJiaTopa npH pajy MoTopa,

w

NMPAKTUYHA HACTABA:

1. VnosaHasate ca MEPHOM ONPEMOM H
MHCTPYMEHTHMA, MAaKeTaMa, BO3HIOM i
octanum ypehajiuma notpebHum 3a
peanuzauujy Bexon

2. Mepetse eeKTPOMOTOPHE CHJle,

rycrohie efneKkTposuTa, HaNoHa 1 cTpyje
TPAKILEH-a HATYHEHOT KIACHUHOT
OJIOBHOT aKyMynaTopa.

Mepetbe Harona 1 cTpyje nykema
aKyMyJ1aTopa ca pasiHuuTUM
nywaunma akymyaatopa

4. Mepetbe HaNOHa 1 CTPYje MPaKbeba

NpH TOKpeTaby BO3HIa

5. Mepeme HanoHa H cTpyje nykera npu

pany motopa

«  [lnan peanusalwje paaHuX 3ajataka yCKIaIuTH ¢ Gpojem
pajHuX MecTa, GpojeM yueHuKa y rpynu , onpemsbeHomhy
PAIHOHULC Y LHIbY HCTYHEH:A 3aXTeBa HABEJICHHX Y
Konouu «Mexoau Mozysiay.

« YV nabopatopuju/paauonuun Tpeda na Gyae 10BObHO
PaIHUX MECTa 11 3a jeIHUM PaiHiM cTojiom Gy iy aBa 10
TPH yueHHKa.

« Tlouetak mpakTHuHe HacTase , 1o MoryhHocTH,
YCKIaZMTH Ca TEOPHCKOM HACTAaBOM TaKo ja oAroBapajyhe
BeskGe cilesie 0IMax HaKOH 0Bpajie TEOpHjCKOT rpa/nBa.

«  Ilpe nouetka mepetba, yno3HaTH yueHHKe ca
MHCTPYMEHTHMa 1 npubopom koju he Gutu kopuihien,
notpeGHIM Mepama Ge3beaHocTH 1a He aohe 10
nospeluBarwa 1 yHurera ypehaja/onpeme.

«  Ilpenopyxa je (anu Huje 0OaBe3aH yCiioB) 1a HaBeeHe
pajiHe 3a/1aTKe, C JeHOM IPYTIOM ydeHHKa, OpraHusyje i
M3BOJIM HACTAaBHHK KOjH peannsyje TeOpHjCKy HacTaBy 3a
JIaTH NPE/IMET Y Capajiibi C HACTABHUKOM MPAKTHUHE
HACTaBe, KOjH HCTE/PasiuyKTe PajHe 3aJaTKe H3BOAM C
ZPYrOM rpyIoM y4eHHKa.
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Hasu moayna:

OcBeT/berse H CHIHAIH3ALH}a HA BO3WINMA

Tpajame Mozya: 24 yaca
HUCXOU MOAYJIA
OBABE3HU U MPENIOPYYEHU MPEMNOPYYEHE AKTUBHOCTHU U HAYUH
LHUJLEBAU MOJY.JIA [lo 3aBpueTKy rz::i;aﬂ):euuk he Gutn y CAJIPKAJM MOJIYJIA OCTBAPHBAIA MOJIYJIA

= Cruuame TeOpHjCKHX
H PAKTHYHUX 3HAWA
3 OCBET/beH>A U
CHrHanu3almje Ha
BO3HINMA

S}

w

M3BPIIM MACHTH(HKALM]Y eleMeHaTa
cHCTEMa 3a OCBET/bEHE U U3BPLIN
OMnpaBKy npema npenopykama u3
CepBHCHE T0KyMEHTall1je BO3MIIa,
NpOBEPH HCMPABHOCT pajia
CJIEKTPOHCKHX KOMIIOHEHTH CHCTEMA 3a
OCBET/bCHHE H CHIHANM3ALH]Y.

W3BPLLIH 3aMeHy/ONpaBKy eleMeHaTa y
CHCTEMY OCBET/beHa H CHIHajIu3aLuje
BO3WIA,

u3BpUIKM 0aroBapajyha KoMyHHKalHOHA
Meperba Y eleKTPOHCKHM CHCTEMHMA
0CBET/bEHba M CHTHANIN3ALMjE BO3MIIA,
M3BPLIM NOTPeGHA OCLIMIIOCKOTICKA
Mepera y UMby peliaBama CloKeHHjuX
KBAPOBA Y €/IEKTPOHCKHM CHCTEMHMA Ca
KCEHOHCKUM (papoBuma,

T0/IeCH OCBET/beHbe BO3IIA Ca
oarosapajyhnm ypehajuma y cknaay ca
ynyTeTBom npoussohaua.

TEOPUJCKA HACTABA:

«  Hawmena u pa3Boj CBETIIOCHE orpeme i
CHTHaJIM3alMje Ha BO3HINMA,

o OcHoBHe (hu3NKAIHE BETHIHHE
CBETJIOCTH H 3anakarbe Jby/ICKOr OKa,

e CBeTJIOCHH H3BOPH Ha BO3HIMMA —
BPCTE CHjanLa, NPUHLAN paja n
KOHCTPYKILIMja PasTHunTHX THTIOBA
cHjanuiL

«  CayKapeHuM BIAKHOM
«  XanoreHe cujanuie
+  Kcenoncke cujanmue
s LED - nmnone
o  @apoBM 3a 1yra ¥ Kparka CBeT/a
-BpCTe, KOHCTPYKLMja, NPONHCH,
PES n LITRONIC cuctemu paposa,
noziewasare (apoea,...

o ®apoBu 3a Marity, 101aTHU (aposu 3a
ayra cBeTia,

o Curuanna csetia,

o OcseTiberse kOMan/He Tabne u
JlefloBa yHYTpalllihe OfpeMe BO3Ha,

«  HoBe TexHonOTHje Y OCBETIbEHY H
curHanuzauMju Ha Bosuauma (daposu
ca LED - nuonama, npojexumja
MHCTPYMEHATa Ha NPE/IHe BO3aYeBO
CTaKIo,....)

Ha nouetky Monysna yueHuKe ynosHaty ca LM/beBUMA H
HCXONMMA HacTaBe / yuera, MIAHOM paja M HaunHuMa
ouerbUBatba.

O6anuu HacTaBe

Moy ce peanusyje kpos cienehe obuke HacTape:
«  Teopujcka HacTasa (16 uaca)

*  npakTHYHa HacTaBa (8 uacoBa)

Monena one/bera HA I yine

Onesmere ce nenu Ha rpyne (10 15 yuenuka y rpynm),
MPUIMKOM peaim3atmje:

*  MpaKTHYHE HACTaBe

Mecto peannsaunje Hacrase
«  YYHOHHUA- TEOPHjCKA HACTABA

*  paanoHnua/nadopaTopuja 3a BO3MJIA — NPAKTHYHA
HACTaBa

Mpenopvke 3a peanusauniy nacrase

o Tlpu oGpanu nojeMHUX HACTABHUX jeMHULA KOPHCTHTH
naHoe, C/IMKe, LPTEKe M Npeceke pasinunTHX BPCTA
(aposa, cursanHux ypehaja u onpeme Ha Bo3HIMMA,

«  Kopuctuty My iTHMEAMjaTHE NPE3EHTALIMje U CHMYJIaLmje
paja nojeiMHNX TeXHUYKMX Pelerba THHAMHUKe
peryJaiije ocBeTIbeH:a MyTa,

«  Kopucrutu pacriooxuse copTaepcke nakere 3a
H3yuaBakbe eeKTPHUHUX [IEMa, ONHUCa MPHHIIMNA Paja i
JIMjarHOCTHUKHX KOMYHHKALMOHUX H OCLMIOCKOTICKHX
Mepera Ha CaBPEMEHHM CHCTEMHMA 3a ayTOMaTCKO
ToIe1IaBakhe yKHHE OCBETIbeHa IyTa,

+  TlpeaMeTHu HACTaBHUK MOKe M3MeHNTH 10 10 %
npenopy4eHux caapkaja Moayia uim 10 20 % y3
carnacHocT CTpyuHor Beha.

«  Ha kpajy MOIynia yueHHK pajiu TECT 3Haba

OuemnBame
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BPEH,HOBﬂ}bE OCTBapeHOCTH MCXOIa BPUIMTH KPO3:
1. npahere ocTBapeHOCTH HeXoa
TECTOBE 3HAbA
AKTHUBHOCT Ha dacy
AKTHBHOCT/ M3BEIUTA]U CA MPAKTHYHE HACTaBe
CEeMHHApCKH paj

woR W

Ocnocobbapame
YHEHHKA 32 Meperbe
€JIEKTPHUHMX BETHYHHA
Y CHCTEMY OCBET/beH:a
W CHTHAIH3aLM]e
BO3WIA.

Ocnocobmapame
YUEHUKa 32 NIPABHIIHA
JIMjarHOCTHYKA Mepera
Y ayTOMaTCKuM
CHCTEMHMA OCBET/betba
BO3MIA

yNoTpeGbaBa MEPHE aHANOTHE i
JIMrUTaHe HHCTpyMeHTe (amMnepmeTap,
BOJITMETap, OMMETap, INjarHOCTHYKH
KOMyHHKauHoHH ypehaj, ocummnockorn)
M3MepH HaloH Hanajamwa, CTpyjy
TIOTPOLLIkLE U MPOBEPH MACe T0jeIMHUX
CBETJIOCHHMX H3BOPa BO3WJIA

M3BPILN INjarHOCTHYKA KOMYHHKALHOHA
Mepera y CHCTeMHMa ayToMaTcke
peryJiaje 0CBeT/bera BO3MIa

M3MEPH JIMjarHOCTHYKA OCLMIOCKOMNCKA
Mepera y CHCTeMHMa ayToMaTcke
peryJiaije 0CBeT/bera BO3HIa

TOJIECH Jlyra M KpaTka CBeTJIa npema
ynyTeTBy mponssohaya ca
pacrioioxkuBiM ypehajima nin 6e3 mux

TMPAKTUYHA HACTABA:

I,

w

'Vrio3aHaBame ca MEPHOM OTIPEMOM H
MHCTPYMEHTHMA, MaKeTama, BO3HIOM
u octannm ypehajiuma notpedHum 3a
peanuzalmjy BeKOH

Mepetbe HanmoHa Harmajarba, cTpyje u
MCTIMTHBAIbE HCTPABHOCTH Mace
TIOjeIMHUX CBETIOCHUX H3BOPA.

KomyHukaumuoHa aujarHoctuuka
Meperba y CHCTEMY ayTOMaTcke
peryJaiwmje OCBeT/berba (Hrp.
LITRONIC-cuctem,...)

Ocumnockorcka Mepema y CHeTeMy
ayTOMAaTcKe perynaumje ocBeTherha
(unp. LITRONIC-cucrem,...)

[Mozewasarbe HCPaBHOCTH
OCBET/beHba KPaTKMX M yrUX CBeTana

Creunduuna InjarHocTuuka Mepera
HA €/IEMEHTHMA OCBET/beH:A BO3MIIA y
Y 3aBHCHOCTH O/l ONIPEMIbEHOCTH
panuonuie/nadoparopuje

o [lnan peanusauuje paaHux 3anataka yCKIaauTi ¢ 6pojem
panHux Mecta, Gpojem yueHnKa y rpynu , onpemsbeHomhy
PAIMOHHLC Y LHIbY HMCITyHeHa 3aXTeBa HABEJCHHX Y
kononu «Mexoan Momynay.

« 'V naGoparopuju/panuonuiy Tpeda 1a Gyae 10BObHO
PAIHUX MECTa 213 32 JEIHUM PaTHIM CTONIOM Gy1y /1Ba 10
TPH yueHUKa.

«  Tlouetak npakTHuHe HacTaBe, Mo MOryhHOCTH, ycKnanuTH
€a TEOPHjCKOM HACTABOM TaKo ja orosapajyhiu panuu
3a/1alu criejie 0/IMax HaKoH 00pajie TeOPHjCKOr rpaauBa.

«  Tlpe nouerka Mepersa, yNo3HaTH yueHHUKe ca
MHCTPYMEeHTHMa 1 mpubopom koju he Gutn kopumhien,
norpedHUM Mepama Ge3beaHocTH 1a He aohe 10
nopeljuBarba u yHuIITeba ypehaja/onpeme.

o [Ilpenopyxa je (anu Huje oGaBe3aH yciioB) 1a HaBeneHe
pazHe 3a1aTke, C jeTHOM rPYToM ydeHHKa, OpraHusyje i
M3BO/IM HACTABHHUK KOjH Peajlu3yje TEOPHjCKy HacTaBy 3a
JIaTH MIPEIMET y CapajiibH C HACTABHHKOM MPaKTHYHE
HacTaBe, KOjH HCTe/PasininTe pajHe 3a1aTke H3BOIH C
JZIPYrOM TpYToM yueHHKa.
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Hasu Moayna:
Tpajarmwe Monyna:

Bpucaun, cupeHe H KOHTPOJIHH HHCTPYMEHTH HA BO3H/INMA

18 uacosa

LUUJbEBU MOAY.JIA

HUCXOAU MOAYJIA
IMo 3aBpiueTky Moztysia yueHuk hie Guru y
CTamby na:

OBABE3HU U MTPENOPYYEHU
CAIPXKAJU MOAYJIA

MNPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAY.JIA

= Cruuame TeOpHjcKHX
M NPAaKTHYHUX 3Hama y
CHCTeMHMa 3a Nparbe i
Gpucau,e crakana u
(aposa, cupena,
KOHTPOJIHUX
MHCTpYMeHaTa 1
KomaH/He Tabie
BO3MIA

w

M3BPLIM HACHTH(HKALM]Y NOjeMHIX
ejieMeHaTa CHCTeMa 3a NIpakse i OpHCarhe
CTaKajia, 3ByYHUX CHrHAanHUX ypehaja,
KOHTPOHHX HHCTPYMEHATa U JAUIHTAIHUX
KOMaH/IHHUX TabJH.

MPOBEPH MCTIPABHOCT Pajia KOMMOHEHTH
HaBEJIEHHX CHCTeMa,

M3BPIIIN 3aMeHy/ONpPaBKy ejleMeHata y
I']OjeLUAHMM HABEJCHUM CUCTEMUMA,
M3BpIIH O/IroBapajyha KoMyHHKalUHOHa
Mepea y eJIEKTPOHCKUM CHCTEMUMa
JIMTHTANIHE KOMaH/He TabJe.

H3BpLIK I'IOTPC(’)HB OCLIMJIOCKOTICKA
Mepera y by PelliaBakba CIOKEHHjHX
KBapoBa y HaBeJICHUM CHCTEMHMa,

TEOPUJCKA HACTABA:

o [Ilpame n Gpuicamwe crakana 1 paposa,

e« 3ByuHM CHTHaIHHU ypehaju,

o KOHTpOJIHM HHCTPYMEHTH,

o JluruTanHe KoMaHHe Tadne,

«  HoBe TexHosOrHje y TeXHHULH
Opucaua, 3BYYHHX CHIHATHUX
ypehaja, komanaHux Tabaun n
KOHTDOJIHHX HHCTPyMeHaTa Ha
BO3UJIHMA (ayTOMaTCKO YK/byUCH:E
Opucaya, CeH30pH 3a KLY H
NpJbaBIITHHY, ...)

Ha nouetky MojtyJia yueHHKe YNo3HATH Ca LHIbEBUMA H
HCXO/IMMA HacTaBe / yuera, IUIaHOM Pajia i HauMHuMa
ol HBaIbA.

O6auun nacrape

Monyn ce peanusyje kpos ciienehe obamke Hactape:

« Teopujcka HacTasa (12 yacoBa)

*  MpaKTHYHA HacTaBa (6 yacoBa)

Monena onesbera Ha rpyne
Onesmetbe ce aenu Ha rpyne (10 15 yuenuka y rpynu),

NPHIMKOM peanmsaiiuje:
*  NpaKTHYHe HacTaBe

Mecro peannsauuje Hacrase
*  YYHOHHUA- TEOPHjCKA HACTaBA

s paaMoHMua/nafopaTopHja 3a BO3M/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peanusaunjy nacrabe

o Tlpu oBpau nojeMHHX HACTABHUX je/IMHULA KOPHCTHTH
naHoe, C/IMKe, UPTeKe M Npeceke PasiHunTHX eJeMeHaTa
cucTema 3a npame  Gpucare (aposa, 3By4HUX ypehaja,
PA3HIX KOHTPOJIHHX HHCTPYMEHATA, KAPAKTEPHCTHUHMX
JMPHTATHAX KOMaHIHHX Ta0/u, ..,

«  KopucTuTH MyITHMEIMjaNTHE TPE3EHTaLIM]e H CHMYJIaLje
pajia NojeIMHIX TeXHHYKHX PElliersa HABEICHHX
efleMeHara Ha BO3MIHMa,

«  KopucTuTH pacnoioxkuse codTeepcke nakere 3a
H3y4aBarhe eeKTPHYHUX [IEeMa, ONUCa NPHHLKNA Paja i
JMjarHOCTHYKMX KOMYHHKAILIHOHHX 1 OCLIHIOCKOTICKHX
Mepera Ha CaBPEMEHHM BO3HIINMA.

«  TlpeameTHu HaCTaBHUK MOsKe M3MeHHTH 10 10 %
npenopyyeHnx canpkaja Moyna mim 10 20 % y3
carnacHoct Ctpyunor eha.

o Ha kpajy MOnynia yueHHK pajiHt TECT 3Hatba
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Ouemnsame
BpeHoBake 0CTBAPEHOCTH X0/ BPUIMTH KPO3:

npaliebe 0CTBAPEHOCTH HCXOMIA

TECTOBE 3HaMba

AKTUBHOCT Ha Yacy

AKTUBHOCT/ H3BELUTAjH CA MPAKTHYHE HACTaBe
CEMHHapCKH pan

ORI

Ocniocobbasarse
YUCHHKa 32 Meperhe
CNCKTPHYHHUX BEJIMYHUHA
Y CHCTEMY YNpaBibatba
Opucaunma, CHrHATHIUM
3ByuHuM ypehajuma n
JIMTHTATHO] KOMAHIIHO]
Tabnu BO3MAA.

Ocnocobbasare
YUeHHKa 32
ZIMjarHOCTHYKA MEperba
¥ CNIEKTPOHCKHM
CHCTEMHMa INTUTANHE
KomaH/He Tabie

ynotpedsbaBa MepHe aHaJIorHe u
JIMTUTaJIHE HHCTPYMEHTE (ammepmerap,
BOJITMETAp, OMMETAp, /IMjarHOCTHUKH
KOMyHHKauHoHu ypehaj, ocunnockon)
M3MEPH HATOH Hamajaba, CTPyjy
MOTPOLLELE 1 MPOBEPH Mace MojenH1
e/leMeHaTa y CHCTEMHMA 3a YNpaBIbatbe
Opucauuma, 3ByuHuM ypehajuma u
JIMTHTATHAM KOMaHIHHM Tabiama
M3BPLIM KOMYHUKALIMOHA JIHjarHOCTHYKa
Mepera y elIeKTPOHCKOM CHCTeMY
KOMaH/IHe Tabse

M3BPUIN /IMjArHOCTHUYKA OCLMIOCKOMNCKA
Mepera y CHCTEMHMA YIpaBIbatha
OpucaunMa u IMrUTATHOj KOMaHIHO]
Tab/u y by pellaBarba CIOKeHHjHX
KBapoBa

MPAKTUYHA HACTABA:

1.

N

VriosaHaBame ca MEPHOM OMPEMOM U
MHCTPYMEHTHMA, MaKeTama, BO3HIOM
u octanum ypehajima notpeGHim 3a
peanuzauujy BekOn

JlujarHocTuuka Mepera y cuctemy
ynpaBJbatba Gprcaunma 3a npawe u
Opucame cTakasia u aposa
JlujarHocTuuka Mepera y aeiy
e/eKTpHIHE HHCTANIALje ca
CHTHAIHO-3BY4YHHM ypehajima
JlujarHocTHYKa KOMYHHKALMOHA
OCLIIOCKONCKA MEperba y
€/IEKTPOHCKOM CHCTEMY KOMaHIHe
IMruTaiHe Tabine Bosuna
Crieunduisa MjarHOCTHYKA Meperba
y cucteMy Gpucaua, CHpeHe i
KOHTPOJIHHX HHCTPyMEHaTa y
3aBHCHOCTH OJ1 OTIPEMIBEHOCTH
panuoHuLe/nadopatopuje

«  [lnau peanusaumje paHuX 3a1aTaka yCKIaanuTy ¢ 6pojem
paaHux mMecta, 6pojeM yueHunka y rpynu , onpembeHouhy
PalMOHKLE Y LH/bY HCTyH:eHa 3aXTeBA HABENCHUX Y
kononu «Mexoan moaynay.

* ¥V naboparopuju/paanonuun tpebda aa Gyae 10BOLHO
PaJHKX MecTa J1a 3a jeIHUM paHuM cTonoM Oyy aBa 10
TPH yueHHKA.

+  Tlouerak npakTHYHE HACTaBe, M0 MOryRHOCTH, YCKIaIUTH
ca TEOPH]CKOM HACTAaBOM Tako Ja oirosapajyhe Bexoe
clefie OIMax HaKOH 06pajie TEOPHCKOT FpaInBa.

«  Ilpe nouerka Mepera, yNo3HaTH yueHHKe ca
MHCTPYMEHTHMa W npuGopoM koju he Gutn kopuwhen,
notpebHIM Mepama Ge3beHocTH 1a He aohe 10
nospeluBata 1 yHuwTea ypehaja/onpeme.

«  [lpenopyxa je (ann Huje 0baBe3aH yciioB) 1a HaBeleHe
paiiHe 3a1aTKe, C jeIHOM rpyTioM YYeHHKA, OpraHusyje u
M3BO/IM HACTABHHMK KOjH peasiu3yje TEOPHjCKy HacTaBy 3a
[ZIaTH TIPE/IMET Y Capajiibi C HACTABHUKOM MPaKTHUHE
HacTaBe, KOjU HCTE/Pa3uunTe PajHe 3a1aTKe U3BOIH C
JZIpYTOM TPYTIOM Y4EHHKa.

5. KOPEJIALIMJA CA IPYTUM NPEAMETHUMA, OAHOCHO MOAYJIUMA

.

JlaBauy u U3BPLUHK €IMEHTH

OCHOBE €/IeKTPOTEXHUKE
EnektpoHnka
EnexTpuuna Mepera
Duzuka

Maremarnka

Crpanu jesuk
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1. OCTBAPUBAILE OGPA30BHO-BACIIUTHOT PAJIA — OBJIMLIA U TPAJAILE

JABAYM U U3BPLLIHU EJIEMEHTH

PA3PE][

HACTABA

Teopwujcka HacTaBa

Bexoe

TpakTiuHa HacTaBa

Hacrasa y 610Ky

VKVYTIHO

11

68

68

136

2. UWJbEBU NIPEAMETA
o OcriocoGuTi yueHHKa 3a 00aBbare M0CI0Ba UCIMTHBAA, O/P/KaBaba U OTKIIakata HENCIIPABHOCTH HA IaBauuMa M M3BPLUHKUM €JIEMEHTHMA Pa3IMuUTHX EIEKTPOHCKHX cHCTeMa

BO3MJIA.

3. HA3UB U TPAJAILE MOAYJIA

Paspen: apyru
Pen6p. HA3HB MOJIYJTA Tpajame Mozysa (4acoBu)
T B T b
1. JlaBaun Ha BO3MIMMA 36 36
2 M3BpIIHY eleMEeHTH Ha BO3HIINMA 32 32
YKYITHO: 68 68
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4. UMJBEBH, UCXOJH, OBABE3HM U NMPENOPYYEHU CAZIPKAJU U HAYUMH OCTBAPMBAA MOJYJIA

Haszus moayna:

JlaBauu Ha BO3MIHMA

Tpajae Mostyna: 72 waca
UCXOAU MOAYJIA
OBABE3HHU U MPENIOPYYEHH! NMPENMOPYYEHE AKTUBHOCTU U HAYUH
HUWBEBU MOYJIA Ilo 3aBpieTKy n:::}):;an):euux e Gutn y CAZIPAKAIN MOJY.JIA OCTBAPHBAH»A MOJIYJIA

Cruuamwe TeOpUjCKHX U
NPaKTHYHUX 3HaA H3
JlaBava Ha BO3MNMA

1. 3Ha NPMHUMN pajia Pa3IuYaUTHX THIOBA
JlaBata Ha BO3W/IHMA H NOCTe/ e
HEHCTIPABHOCTH 110 Pajl ENeKTPOHCKOT
cHcTema,

M3BPUIN HACHTHOHKALM]Y AaBauay

€JICKTPUYHO] LIEMH H Y €/IeKTPOHCKOM

CHCTEMY Ha BO3UIY,

3. u3BplIM NpoBepY paja aasaya nomohy
KOMYHHKALIHOHOT MepHOT ypehaja,

4. u3BpLIM NpOBEPY paja nasaya nomohy
OCLHIIOCKONA Y LiIbY PeliaBatha
CIIOXKEHH]HX KBAPOBA Y €IEKTPOHCKOM
CHCTEMy BO3HIIA,

5. 3aMeHH JaBay npema yryTcTBy
npoussohjaua u U3BpIINA AeTATBHY
NpoBepy HCMPAaBHOT pajia AaBaya i
€JIEKTPOHCKOT CHCTEMa BO3Hna nomohy
ZwmjarHocTrukor ypehaja

o

TEOPUJCKA HACTABA:

YBoa y naBaye ua Bo3uauma: Hamena,
T0J1eN1a, M3NA3HH CHTHAH, OCHOBHH
3aXTeBH M MEPCneKTHBe pasBoja
JaBaun Temneparype:

OcHoBHe MepHe Bapujabuie, MPHHLIAIT
Meperba 1aBaya Temreparype ca
JIMPEKTHM M HHIHPEKTHHM KOHTAKTOM,
NTC u PTC naauu, H3jia3Hu CHrHamu,
NpUMepH NPUMEHE Ha BO3WINMA,
KapaKTepHCTHYHE HEHCTIPABHOCTH H
HIXOB YTHIIA] HA Pall €IEKTPOHCKHX
cHcTeMa, IMjarHoCTHYKa KOMYHHKALHOHa
H OCLIMIIOCKOTICKA Meperba.

JaBaun nosuuuje: Mepue Bapujabie n
TIOZIpyUje Meper-a, OCHOBHE
KapaKTepHCTHKE, MOTEHUHOMETaPCKH
JIaBaui MO3MIMje- MPETHOCTH 1
HEJI0CTalM, MPHMEHa, MarHeTHO-
MHIyKTHBHH JaBauH no3uiuje,
MarHeTHO-CTaTHYKH JaBaul MO3HLHje,
JIaBauH MO3HIME HA MPHHLATTY IIHPEHa
Tanaca, M3Ja3Hu CHIHalH, TPHMEpH
NpUMEHe Ha BO3HIUMA, KapaKTePHCTHYHE
HEHCNIPABHOCTH M TOCHIEIHLE 110 paj
@JIEKTPOHCKHMX CHCTEMa, AMjarHOCTHYKA
KOMYHHKALIMOHA H OCLIUIOCKOTCKA
Meperba.

Jasauu Gpoja oGpraja u Gp3nne:
MepHe Bapujabiie 1 IPHHLKIHE MEpeba,
Mepetbe penaTHBHOr 6poja obpraja 1
©Op3uHe, HHIYKTHBHH aBauH, MarHeTHo-
CTaTHYKH JIaBauH, ancolyTHO Meperhe
Gp3uHe poTaimje, H3NA3HN CHTHAIH,
NpUMepH PUMEHE Ha BO3HINMA,
KapaKTepHCTHYHE HEHCTIPABHOCTH M
TIOCEIHLE 110 PaJl IKTPOHCKHX
CHCTEMa, IjarHOCTHYKA KOMYHHKALHOHA

Ha noueTky Moj1y/1a yueHHKe yrno3HaTH ¢a L/beBUMA 1
HCXO/IMMA HACTaBe / yuera, NIaHOM Pajia i HauHHHMA
OuLeHHBakba.

O6anuu Hactase

Moayn ce peanusyje kpo3 ciesehie obmke HacTae:
« TeopHjcka HacTaBa (36 yacoBa)

*  mpakTH4HA HacTaBa (36 yacosa)

Mozena onemenwa na rpyne
Oneswee ce e Ha rpyne (10 15 yuenuka y rpynu),

NPHIMKOM peanmsatmje:
*  NpaKTHYHE HACTaBe

Mecto peanusaunje nacrase
*  YYHOHMUA- TEOPHjCKA HACTABA

*  paanoHnua/nadopaTopuja 3a BO3WIA — NPAKTHYHA
HacraBa

Mpenopvke 3a peanusaunjy nacrase

o Ilpu oGpaau MojeMHNX HACTABHHUX jeIMHNLIA
KOPHCTHTH NaHOE, CTUKE, LIPTEXKe, KapaKTepHCTHIHE
npUMepKe J1aBaya PazHuHTHX eIEKTPOHCKHX CHCTeMa
BO3WIA.

«  KopucTuti MynTHMEIMjalIHE TIpE3eHTaLje i
CcHMyJalje paja nojeIMHNX 1aBaua y pasinunTim
JIEKTPOHCKHM CHCTEMHMA BO3HIIA

«  KopucruTy pacnonoxkuse codTeepcke nakere 3a
NpoyYaBake KOHKPETHHX e/ICKTPOHCKHX CHCTeMa
BO3MJIA H MPOHANAKEHE MOTPEOHUX KOMYHHKALMOHO-
MEpHHX MOJIaTaKa O H3Ja3HUM CHTHATMMA JaBaya.

+  [oceGHy naxiby NOCBETHTH PeA3alij1 NpaKTHIHE
HacTaBe W M3BONekbY JIMjarHOCTHUKHX Mepera Ha
JiaBauiMa BO3MIIA WM MakeTH oapehjeror
€JIEKTPOHCKOT CHCTEMA BO3UIIA.

« [lpeamerHu HacTaBHUK MOXKe H3MeHHTH 10 10 %
penopyyYeHnx caapskaja Moaysa win 10 20 % y3
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H OCLIIOCKOTCKA Mepera.
JlaBaun yop3ama: MepHe BapujaGie u
MEPHH NPHHLMIH, CHCTEMH 32 Meperbe
MeXaHHYKOT Harpe3ara, TePMUtKH
naBauu yOp3amwa, U3jla3Hu CHIrHAIH,
TIpUMEpH MPUMEHE Ha BO3HITHMA,
KapaKkTepHCTHYHE HEHCTIPABHOCTH 1
TOCENLE N0 Pal ENEKTPOHCKHX
CcHCTeMa, IMjarHoCTHYKa KOMYHHKAIHOHA
H OCLIIOCKOTICKA Meperba.

JlaBaumn npuTHCKA: MepHe Bapujabie 1
MEpHH NPUHLAIIN, Mepere NPUTHCKA
nomohy ., MemGpaHe*, H3N1a3Hu CUTHAH,
NPUMEPH PUMEHE Ha BO3HITHMA,
KapakTepHCTHYHE HEeHCTIPABHOCTH 1
TOCTIE/INLE 10 Pajl eNIeKTPOHCKIX
cHCTeMa, IMjarHoCTHYKa KOMYHHKALHOHA
M OCUMJIOCKONCKA Meperha.

JlaBauu cusie u momenTa: Mepue
BapujaGnie U MepHH NPUHLKITH, IaBaYN Ha
MarHeTHO-eJIaCTHYHOM MPHHLIMIY,
JlaBay ¥ Ha MHe30-0TIOPHOM MPHHLHIY,
J1aBauil MOMEHTA Ha MPHHLMITY BUXOPHHX
CTpYja, U3a3Hu CHTHAIH, PUMEPH
NpUMEHe Ha BO3MIMMA, KapaKkTepHCTHYHE
HEHCTIPaBHOCTH H TOC/IE/NLIE MO Pz
©/EKTPOHCKHX CHCTEMa, IMjarHOCTHYK
KOMYHHKALIMOHA H OCLHIOCKOMCKA.
Meperba.

JaBaun nportoka: MepHe Bapujabie i
MepHH NPUHUKIH, 3aNPEMHHCKN 1aBaiy
NPOTOKA, MACEHH J1aBadH NPOTOKA,
M3N1a3HK CUTHANTHA, PUMEPH NPHMEHE Ha
BO3HIINMA, KAPAKTEPUCTHYHE
HEHCTIPABHOCTH 1 NOC/E/IHLIE 110 Pal
€/IeKTPOHCKHX CHCTeMa, AMjarHOCTHIKA
KOMYHHKALIMOHA H OCLIIOCKOTICKA
Mepera.

JlaBaun raca u KoHuenTpaunje: Mepre
BapHjabnie ¥ MEPHU NPUHLMITH, IaBay 1
KHCEOHHKa (J1aMb1a CoHJIe), AaBaum
KBAJIMTETA BA3/lyXa, 1aBayu a30THHX
OKCHJIA, H3N1a3HH CHTHAITH, TIPHMEpH
NPUMEHE Ha BO3HITHMA, KapaKTePUCTHIHE
HEUCTPABHOCTH U MOCIEINLE 10 Paj

carnacroct Ctpyusor Beha.
+  Ha kpajy MonyJia yueHHK pajiu 3aBPLIHH TECT 3Hakba.
«  Tlo MOryRiHOCTH, MOZYJ1 3aBPLIHTH CA 3aBPLICTKOM
HaCTaBe y NPBOM MOy FOAULITY.

Ouemnpame
Bpe.’]HOBaH:E OCTBAPEHOCTH MCXO0/1a BPLUIMTH KPO3:

1.

EESEN]

npahiere OCTBapeHOCTH HEXoa

TECTOBE 3Hatba

QAKTHBHOCT Ha Hacy

AKTHBHOCT/ M3BEIITAjH Ca NPAKTHYHE HacTaBe
CeMHMHapCKH palt
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3. UWBEBH, HCXO/IU, OGABE3HU U MPENOPYYEHU CAIPKAJU U HAYUH OCTBAPUBAIbA TPEIMETA

Mpeu paspen

HCxom OBABE3HH M IPENIOPYYEHHU
TEMA LUU/bEBH TTo 3aBpiueTky Teme yﬂ-:uuk e 6uTH y cTamy CAZIPKAJH 1O TEMAMA HAYHMH OCTBAPUBAILA [TPOTPAMA
+ CrHl@mbe OCHOBHHX * HaBejie, MpepauyHa u ynorpedu mephe TEOPUJA: Ha noueTky yueHuke yno3HaTH ca Ln/beBUMa 1
3Haba O N0jaBama y jenuHuue; » Tlojam MepHux jenunnia. Mehynapomuu MCXOZIMMA HACTaBe / yuera, MJIaHoM paja u
@JEKTPOTEXHHLI; * JIe(uHHIIE OCHOBHA W EIEKTPHIHA CHCTEM MEPHHX jeIMHHLA; HAUMHIMA OLCHHBAbA.
CBOjCTBA MaTepHje, Kao i nojam o CrpykTypa MatepHje (MPOBOIHHLIH,
+ CrHuame 0OCHOBHHX €NeKTpHLIMTETa; IOy NPOBOJHHLIA | H3071aTOPH); Peanmsaunja wacrase
3HaMba 0 MojMy * 00jacHM MOjMOBE: KONMHYHHY « Haenekrpucato Teso (rojaM 1 Kolnu4nHa
HaefneKTpucama 1 ENeKTPHUIIMTETA, HAETEKTPHCAHO TENO; HaeNeKTpHCamba); * Teopujcka Hacrasa (111 uacosa)
ENeKTPHIHIM + objacHn KyJ0HOB 3aKOH u H3padyHa CHIy « KynoHOB 3aK0H; * naboparopujcke BexGe (37 uacosa)
CBOjCTBHMA MaTepije, n3mel)y 1Ba HaeneKTprcana Tena; o Enextpuuno nosbe (rpaduuko
0 eNEKTPHYHOM MOJbY, |  OGjacHM W rpayuuKn NPUKakKe BEKTOP TIPEICTaBIbalbe ENEKTPHIHOT N0Jba, jaunHa | Bpoj uacosa no Temama
OCHOBHHM 10/ba y HEKOj TAYKH T0Jba; 1107ba YCAMIbEHOT TAYKACTOT (Teopmja + BexOe)
= KapakTepucTHkaMa W | o 00jaCHM MojaM MOTEHLIjana i HanoHa, HAENEKTPHCAa, XOMOTEHO ECKTPHUHO
= nojaBama y H3padyHa NOTEHLHjan Y eeKTPHIHOM 110Jbe, BEKTOP eEKTPHIHOT 10Jba); « EnekTpocratika
g EIEKTPHYHOM TOJbY: nosby M HanoH u3mely nBe Tauke; o Cune y eNeKTpHHHOM NOJbY; « JenHocMepe cTpyje
E * objacHu nonapu3aunjy u npoboj o EnexTpiuHH NOTEHUHjA i €NeKTPHIHI « EnektpomarneTnsam .(30+7)
a « CrTauame 0CHOBHHX ZMeNIeKTPHKa. HarnoH;
E 3Hakba 0 HANOHY 1 o Pajcunay eneKTpHIHOM M0bY; Mecto peannzaunie nacrase
3 noTeHIHjany; « Tonapusaunja aueneKTprKa; Vunonuua i naGoparopuja

Honena onebersa Ha rpyne
Onesberbe ce 1M Ha rpyne NPHIHKOM

peanuzaije BexOH, y rpynu je 10 15 yuenuka.

Ouemusaie
BpenHoBaibe 0CTBApeHOCTH HEXO0/1a BPIIMTH

Kpo3:
« npaliere 0CTBAPEHOCTH HCXO/1a;
 TECTOBE 3HAMA, NHCMEHE 3a1aTKe;
* YCMEHO W3Jlaramwe;

* TECTOBE MPAKTHUUHHX BEIITHHA.
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CJNIEKTPOHCKHX CHCTEMA, ﬂVljal’HOCTM‘IKZ
KOMYHHKALHOHA H OCLHIOCKONCKA
Meperba.

HoBH THTIOBH 1aBa4a Ha caBPeMEHUM

BO3HINMA: MepHe Bapujabnie 1 MepHH
NIPHHLIMMH, KOHCTPYKUMja, NPUHLKT
pana, U3/asHu CUrHAH, NPUMEPH

TIpUMEHe Ha BO3WIMMA, KapaKTepHCTHYHE

HEMCNIPABHOCTH M NOCIENLIE TIO Pall
€/eKTPOHCKHX CHCTEMA, AMjarHoCTHUKa
KOMYHHMKaUHOHA H OCUWIOCKONCKA
mepema.

Ocnocobbasare
YHEHHKA 33 Mepere
CJEKTPHUHHX BETHIHHA
Ha CBUM BpCTaMa
JlaBaya BO3WIA.

Ocnocobbasarbe
YHeHHKa 33 NPABHIHA
ZIMjarHOCTHYKA Meperba
Ha JIaBaYMMa BO3HIIA.

ynoTpebsbaBa MEpHE aHalIOTHE i
JIMrUTAIHE HHCTPYMEHTE (amMnepmeTap,
BOJITMETAp, OMMETap, OCLIIOCKON)
H3MEpH HarfoOH Hamajatba, Macy 1 CHrHall
TNOjeIMHKX THIIOBA JIaBaua Ha BO3MINMA,
TEXHHYKH HCTIPABHO OTKIIOHH YOUeHY
HEHCTIPABHOCT Y eNIeKTPHYHO]
MHCTaNalMjH BO3MIA i CAMOM J1aBayy,
OTKJIOHH HEHCTIPABHOCT NPABHTHHM
M300pOM HOBOT 1aBaua WM HHCTANIALMje
JI0 @IIEKTPOHCKE KOHTPOJIHE je/MHHLE
npema cneundukauuju nponssohaya u
POBEPH MCNIPABHOCT Pajia HAKOH
H3BPIICHE yrPajibe,

MPAKTUYHA HACTABA:
Vno3aHaBame ca MEPHOM ONPEMOM 1
MHCTPYMEHTHMA, MaKeTama, BO3WIOM H
ocrannmM ypehajuma notpeGHIM 3a
peannsaimjy Bexon

JlujarHocTryKa Mepera Ha JaBaduma
Temnepatype

JlujarHocTryKa Mepera Ha JaBaduma
nosuuuje

JlujarHocTryKa Mepera Ha JaBaduma
6poja oGpraja 1 Gp3uHe
JlujarHocTiuKa Mepersa Ha JaBaunMa
yOp3ama

JlujarHocTiuKa Mepersa Ha JaBaunMa
npuTHCKa

JlujarHocTiuKa Mepersa Ha JaBaunMa
CHJIE H MOMEHTA

JlujarHocTiuKa Mepersa Ha JaBaunMa
npoToka

JlujarHocTiuka Mepera Ha 1aBaunma
raca M KOHUEHTpauuje

Tnan peanusaunje paaHuX 3a1aTaka yCKIaauTH ¢
6pojem paHuX MecTa, OpojeM yueHHKa y rpynH ,
onpembeHowhy pagHOHHLE Y UIJbY HCTYHbEHa
3aXTeBa HaBEJCHNX Y KOMOHH «Mcxomm Moy ay.

'V naboparopuju/panuonnim Tpebda aa 6yae 10BOJbHO
PAJIHMX MECTa /12 3a je/IHIM PajIHHM CTOJIoM Gyity /1Ba
JI0 TPH y4eHHKa.

IMouerak npakTHYHe HacTase, no MoryhiHocTH,
YCKIAIHTH €A TEOPHJCKOM HACTAaBOM TAKO 1a
onrosapajyhu panuy 3anaim ciiesie 0Max HakoH
obpajie TeopHjCKOT rpajnBa.

I'ne ron je moryhe, naGopatopujcka Mepera NOTBPANTH
¥ PauyHCKUM MyTeM, WK YpaauTH oroapajyhy
cHMysIaunjy Ha padyHapy.

Ipe noyeTka Mepersa, YNo3HaTH yyeHHKe ca
MHCTPYMEHTHMA 1 IPHGOpoM Koju hie Gurh kopuiheH,
noTpeGHUM Mepama Ge3deHocTH 1a He aohe 10
nospehuBama 1 yHuIITea ypehaja/onpeme.
IMpenopyka je (ann H1je oGaBe3aH ycIloB) 1a HaBeaeHe
pazHe 3a7aTke, C jeIHOM IpyNoM yYeHHKa, OpraHmusyje
 M3BOJIM HACTABHHK KOjH Peaiin3yje TeopHjCcKy HacTaBy
3a 1aTH NPEIMET y CapajiibH ¢ HACTABHHKOM NPaKTHYHE
HacTaBe, KOjH MCTe/Pa3iuunTe pajHe 3ajaTke H3BOIH ¢
JIPYTOM TPYTIOM Y4eHHKa.
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Hasu moayna:

M3BpLIHN e/leMEeHTH HA BO3HINMA

Tpajare Moztya: 64 uaca
HCXOaU MOAY.JIA
OBABE3HH U MMPENTOPYYEHU TMPEMOPYYEHE AKTUBHOCTU U HAYUH
LHUW/bEBU MOAVYJIA Tlo 3aBpuieTKy t::}{;an);«euux he 6utn y CAIPKAJM MOJIYJIA OCTBAPHBAH>A MOJYJIA

* Cruuame TEOPETCKUX
M NPAKTHYHUX 3HaHba
U3 M3BPLIHUM
€NIeMEHTHMA Ha
BO3MINMA

3HA NPUHLAN paja pasiHIUTHX THIOBA
M3BPUIHKX €/leMeHaTa BO3MIA i
ToCIIe/IMIe HEMCTIPABHOCTH TI0 pajl
€JIEKTPOHCKOT cHCTeMa,

M3BPLIM HIEHTHOUKALM]Y H3BPLIHOT
€/IeMEHTa Y eleKTPHUHO] LeMH | Y
€/IeKTPOHCKOM CHCTEMY Ha BO3HITY,
M3BPLIM NIPOBEPY Pajia U3BPLIHOT
eleMenTa nomMohy KomMyHHKalHOHOT
MepHor ypehaja,

M3BPIIM NPOBEPY HCTPABHOCTH (yHKLMjE
M3BPLIHOT €JIeMEeHTa OCLIMIOCKONOM y
LHIbY PelliaBaka CIIOKEHH]HX KBapoBa y
€JIEKTPOHCKOM CHCTEMY BO3MIIA,

3aMeHH W3BPUIHH eNEMEHT Tpema
yryTCTBY nponsBolaua i H3BPIIH
ZeTasbHy NPOBEpY HCMPABHOT paja
M3BPIIHOT €/IEMEHTA H eIeKTPOHCKOT
cucTema Bo3uia nomohy njarHoCTHIKOT

ypehaja

TEOPHUJCKA HACTABA:

YBoa y usspuine enemente, Havena,
nozieNia, OCHOBHM TNIPHHLIATIA Paja,
OCHOBHH 3aXTeBH, TEHICHLIMjE Pa3BOja,
Pesniej kao n3BpuHK enemenT. Havena,
KOHCTPYKLHja, MPUHLIMI paja,
YNpPaB/bauKH CHIHAN, IPHMEPH MPHMEHE
Ha BO3WINMA, KAPAKTEPUCTHUHH KBAPOBH
H TOCTIE/INLIE, IMjarHOCTHYKA MEPera.
EnextpomarneTnn BenTian. Haveua,
KOHCTPYKLIja, IPHHLAII pajia,
YNPaBJbauKH CHTHAH, IPUMEPH NIPHMEHE
Ha BO3WINMA KAPaKTEPHCTHUHH KBAPOBH
¥ TOCTIIMLIE, /IHjarHOCTHYKA MepeHa
Bpusraun. Havena, nozena,
KOHCTDYKLUja, IPHHLAII pajia,
YNIPaBJbauKH CHTHAIH, IPUMEPH NPHMEHE
Ha BO3WINMA, KAPAKTEPUCTHUHH KBAPOBH
¥ TOCTIE/INLE, IjarHOCTHIKa Mepera Ha
caenehum Tunosuma Gpusraua: — a) oTo
MOTOpH - GpH3raun y cucteMuma
UEHTpATHOT yGpH3raBatba, Gpusraym y
cHcTeMuMa yGpH3raBara y yCHCHY
rpaHy, GpH3rauM y CHCTEMHMA JHPEKTHOT
yOpusrasara, Gpusraun 3a yopusrasame
3a LPG/CNG cucteme, 6)
ZM3e] MOTOPH- €/IEKTPOMarHeTHH 1
nue30 Gpusraun y Common Rail
CHCTEMHMA, €NIeKTPOMArHeTHH 1 1He30
Gpu3raun y CHCTEMHMA jeIMHaYHOT
Opusraua (UIS) u jenunaune nymne
(UPS)

JeqHocMepHH MOTOPH K0 H3BPLIHK
enemenTH. Havena, KoHcTpyKumja,
NIPHHLMN paja, yNpaB/bauKH CHIHAIH,
NpUMEpH NpHMEHe Ha BO3MINMA
KapaKTepUCTHUHH KBAPOBH M MOC/E/IHLIE,
JIMjarHOCTHYKA Meperba

Ha nouetky Mozy/ia yueHHKe yTo3HaTH ca UHbEeBHMA i
HCXOIMMA HACTaBe / yuera, MIaHOM paja i HauMHUMa
ol HBakba.

O6auum nacrase

Monya ce peanusyje kpos ciesehe obuke HacTase:
*  TeopHjcka HactaBa (32 uacosa)

*  mpakTHYHA HAacTaBa (32 uacoBa)

Hojena onemersa Ha rpyne
Onebeme ce aenn Ha rpyne (10 15 yueHuka y rpynm),

NIPHITMKOM peaiusaluje:
*  MpaKTHYHE HAacTaBe

Mecto peanusaunje nacrase
«  YYHOHHLA- TEOPHjCKA HACTABA

*  paanoHHUA/1a00pPaTOPHja 32 BO3M/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peanusaumjy Hacrase
«  Ilpu oOpaju nojeMHUX HACTABHMX jeMHULA

KOPHCTHTH MaHOE, CITUKE, LPTEXKe U Npeceke
PA3TMYATHX BPCTA W3BPUIHKX ENIEMEHATA HA BO3WINMA,

«  KopucTuTH MynTHMEH]aNHE NPE3eHTaLME H
cuMyJalje paja ojeMHAX THTIOBA H3BPIIHUX
enlemeHara,

«  Kopuctnt pacnionoxknse cotBepcke nakere 3a
M3yuaBarbe pajia KapaKTepUCTHIHAX H3BPUIHHX
efleMeHara, HHXO0BE KBapOBE H IMjarHOCTHKY,

»  [lpoyuutu 3amTHTHE Mepe noceGHO koA paja ca
BHCOKHM HarlloHUMa KO/l MHIyKIHOHHX KaJleMoBa y
LHJbY 3ALITHTE O/ MIOBPEE yHEHNKA 1 CTpedaBama
owrrehera MepHHX ypehaa.

«  KopucTut ynyTcTBa pasiuunTHX nponssohaua o
NPaBHIIHOM MOCTYIKY PYKOBaba, O/piKaBaba,
KapaKTepPHCTHUHUM HEHCTIDABHOCTHMA, ..

o TlpakTuuHy HaCTaBy YCKJaAuTH ca u3Bolerem
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Kopaunu motopu. Hamena,
KOHCTPYKLIMja, MPUHLIUM paja,
YNpaB/bauku CHrHANH, NPHMEPH NPHMeHe
Ha BO3M/INMA KAPAKTEPHCTHUHH KBAPOBH
M MoCTIe/INLE, IMjarHOCTHYKa Meperba
Unaykunoun kanemosn. Hamena,
KOHCTpYKLUMja, PUHUMN pana,
YNpaBjbaukH CHrHANM, CHIHATH
NPHMapHOT HAfloHa i NPHMapHe cTpyje,
CeKyHJapHH HarOHH, KapaKTEPHCTHIHI
KBApOBH M TOC/IE/IHLIE, IMjarHOCTHYKA.
Meperba Ha CHCTEMHMA Ca: Pa3BOHIKOM,
JIBOBAPHUYHUM H jeIHOBAPHHUHUM
MHIYKLUHOHUM KaJleMOBHMa.
Creunnyunu H3BPIIHK eJIeMeHTH y
CHCTEMHMA CTAOHIHOCTH,
AYTOMATCKHX MeHbaya, AKTHBHOT
0C/1aALA 1 OCTATHM eIeKTPOHCKHX
CHCTEMHMA HOBHjHX THITOBA BO3HIA.
HawmeHa, KOHCTpYKUMja, MPUHUMN pajia,
YNPaB/bauKH CHIHAH, MPHMEHA,
KBAPOBH, IMjarHOCTHYKA Meperba

Teopujcke HacTaBe i onpemsbeHowhy parnonuie
PasIMYMTHM THIOBHMA M3BPLIHMX elleMeHaTa,
BO3WJIOM,. HCTIUTHHM ypelajuma, MakeTtama,
o IlpeameTHu HacTaBHUK MOKe H3MEHHTH 110 10 %
npenopyyeHnx caapikaja modyna uin 10 20 % y3
carmactoct Ctpyusor Beha.
o Hakpajy Mozy/ia y4eHHK pajii 3aBPLUIHH TECT 3Hatba.

Ouemupame

Bpeﬂﬂosame OCTBAPEHOCTH MCXO/1a BPUIUTH KPO3:
npahetbe 0OCTBAPEHOCTH HCXOa

TECTOBE 3Haba

AKTUBHOCT Ha 4acy

AKTUBHOCT/ M3BEIUTAJH CA MPAKTHYHE HACTABE
CEMHHApCKH paj

T

Ocrnocobbasatbe
YHEHHKa 32 TPABHITHA
ZIMjarHOCTHYKA Meperha
Ha 3BPUIHIM
e/leMeHTHMA BO3MIA

ynoTpebbaBa MEpHe aHallorHe H
JIMrMTAJIHE HHCTPYMEHTE (amMnepmeTap,
BOJITMETAp, OMMETap, OCLIMIOCKOT)
M3BPLIN IMjarHOCTHYKA Meperba Ha
PAsTMYMTHM THUTIOBMMA H3BPLIHUX
enieMeHara Ha BO3HIMMa

MPAKTUYHA HACTABA:

Vrio3aHaBame ca MEPHOM ONPEMOM H
MHCTPYMEHTHMA, MAKETaMa, BO3HIOM i
ocTainm ypehajima noTpedHUM 3a
peanisaimjy Bex6u.

JlnjarHocTHuKa Meperba Ha pesiejuma u
€JIeKTPOMArHEHTHM BEHTHIIHMA
JlujarHocTruka Meperba Ha Gpusraunma 3a
0TO MOTOpE

JlnjarHocTruka Meperba Ha GpusraunmMa 3a
Z3eN MoTope

JInjarHocTiyKa Meperha Ha jeIHOCMEPHHM
1 KOPaYHIUM MOTOPHMA

JIMjarHocTiyKa Mepera Ha WHAYKUHOHHM
KaJIeMOBHMA y CHCTEMY €A Pa3BOXHHKOM
JlnjarHocTidka Mepersa Ha 1BOBAPHHIHIM
MHIYKLHOHHM KaJleMOBHMA
JIjarHocTuuka Mepera Ha
jeTHOBapHUYHUM HHILYKUHOHHM
KaseMoBHMa

JInjarHocTuuka Meperba Ha N3BPIIHIM
e/IeMEHTHMa HOBHHX reHepallija BO3Ma.

o [lnan peasiusaiiije palHmuX 3aJaTaka yCKIaIHTH C
6pojem paHuX MecTa, OpojeM yueHHKa y rpynH ,
onpembeHowhy pagHOHHIE Y UIJbY HCTYEbEHa
3aXTeBa HaBEJCHNX Y KOMOHM «Mexom Moty iay.

« 'V naGoparopuju/pannonnim Tpeba 1a Gye 10BObHO
PAIHUX MECTa J1a 33 je/IHIM PAHIM CTOIOM Oy 1y 1Ba
10 TPH y4eHHKa.

«  Tlouerak npakTidHe HacTaBe, 1o Moryhuoctu,
YCKJIAAHTH €4 TEOPHCKOM HACTABOM TAKO 1a
ozrosapajyhu paHu 3a1aum ciiejie 0Max HakoH
obpajie TEOPHjCKOT rpanBa.

« Ilpe noyetka Mepeka, yNO3HATH y4eHHKe ca
HHCTPYMEHTHMA 1 IpHGOpoM Koju hie Gurh kopuiheH,
noTpeGHUM Mepama Ge30eHoCTH 1a He ohe 10
nospehuBama 1 yHuIITeHa ypehaja/onpeme.

« [lpenopyka je (an Huje 0GaBe3aH yclioB) 1a HaBeleHe
PpajiHe 3a1aTKe, ¢ jeIHOM FpYTOM YU€HHKa, OpraHusyje
M W3BOJIM HACTABHMK KOjH peausyje TeOpHjcKy HacTaBy
3a JIaTH MPEMET y CapajiibH ¢ HACTABHMKOM MPaKTHYHE
HacTaBe, KOjH MCTe/Pa3iuunTe pajHe 3ajaTke H3BOIH ¢
JIPYTOM TPYTIOM YHeHHKa.
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5. KOPEJIALIMJA CA IPYTUM NPEAMETHMA , OTHOCHO MOAYJIMMA
Enextpnune uHcTanauuje u ypehaju

OCHOBE €NIEKTPOTEXHUKE

Enextponnka

Enextpuuna Mepera

Duznka

MaremaTuka

Crpanu je3nk
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EJIEKTPUYHE MALUWMHE HA BO3WJIMMA

1. OCTBAPUBAILE OGPA30BHO-BACITUTHOT PAJIA — OBJINLIU U TPAJAILE

HACTABA

B Teopujcka HacTaBa Bexbe TpaxTiy;

Ha HacTaBa

Hacraga y Groky

VYKVIIHO

1 64

32

2. UMJbEBU MPEAMETA

3. HA3UB U TPAJALE MOAYJIA

OcnocoGuTH yueHHKa 3a 00aBsbatbe M0CI0BA ONPKABAbA U OTKIAbathe HEMCIIPABHOCTH Ha EIEKTPHYHUM MallHHAMA BO3HIIA.

Pazpen: Tpehn
Tpajarse Moayna (1acosm)
Pen.6p. HA3MB MOJIVJIA = = =
OcHOBE TeOpHje eeKTPUHHUX MaIINHA 12 6
JenHocmepHe MalllMHe Ha BO3WIMMA 22 10
Hau3mMeHuYHe MallMHe Ha BO3MIMMa 20 10
EnekTpuuHe MaliuHe Ha XUOPUIHUM W €IEKTPUUHUM BO3UINMA 10 6
YKYIIHO: 64 32





image238.png
4. HWJbEBH, UCXO/IU, OFABE3HHU U MPENMOPYYEHU CAJAPKAJU U HAYUH OCTBAPUBAILA MOAYJIA

Hasus moayna:
Tpajame Moysia:

OcHoBe TeopHje eIeKTPHYHHX MALIHHA
18 yacosa

LUW/BEBU MOAYJIA

MCXOAU MOAYJIA
Tlo 3aBpuieTKy Mo/yJia yueHuk he Guru y
cramwy 1a:

OBABE3HU U MNPEMOPYYEHH
CAIPXKAJU MOAYJIA

NPEMNOPYYEHE AKTUBHOCTU U HAYUH
OCTBAPUBAKA MOAYJIA

®  CTuuame TEOPHjCKUX U
NPAKTHYHHX 3HAMA W3
ONIITHX ENEKTPHUHMNX
MaHHa

1. 3Ha NPUHLMN pajia PAsTMYMTHX BPCTA
€JIEKTPHYHUX MAIIHHA OMLITE HAMEHE,
2. M3BpUIM MACHTH(UKALM]Y eNeKTpHUIHE
MalllfiHe U NI03HAjE Mepe 3aliTHTe o1l
yzaapa cTpyje.
M3BPIIM PUKIbYUHBAHE eICKTPHUHE
MallMHe Ha ANCTPHOY THBHY MPEXKY 1
TNIPHIIAroau cMep 0GpTaka paaHoM
MEXaHH3MY,
4. 3Ha OCHOBHE W3/TA3HE KAPAKTEPHCTHKE
MOjeMHIX BPCTA @EKTPHUHUX MallHHA
5. 3ua na onaGepe oarosapajyhy
€JIeKTPUUHY MALIHHY 3 CrieunduyHe
notpeGe NOroHa y CepBHCHO]j paTHOHULIH/
npenysehy

w

TEOPUJCKA HACTABA:

+  ¥YBOaY TeOpHjy eeKTPHYHHX MALIHHA.
TMojam, nozena, NpuMeHa eNeKTPUIHIX
MalIMHa Ha BO3WIINMA,

+  EnexTpuuHe mMalunHe jeiHocMepHe
crpyje. IlpuHuun pana, onnc 1
KOHCTpyKLMja. MarxeTHa peakumja
unaykra. Komyrauuja. I'enepatopu
Jjennocmepwe cTpyje. Bpere nobyna u
u3na3He KapaktepucTHke. MoToph
Jjennocmepue ctpyje. Bpere nobyna u
H3Ma3He KapaKTepHUCTHKE.

+  Maiuune HaU3MeHHYHE CTpYje.
Cunxpone Mawuse: Ipuxuun pana, onuc
1 KOHCTYKIMja, CHHXPOHU TeHepaTop.
W3na3ue KapakTepuCTHKE CHHXOPHOT
reHeparopa. CHHXpOHH MOTOp. M3nasue
KapaKTepPUCTHKE CHHXOPOHOT MOTOPA.
Acunxpone mauune: [punumn pana, onuc
 KOHCTPYKLIMja. ACHHXPOHH reHepaTop.
W3naske KapakTepHCTHKE ACHHXPOHOT
reHepaTopa. ACHHXPOHH MOTOp. M3nasue
KkapakTeputike AM. MoHodaszuu 1
Tpochasiu AM. Perynaumja 6poja oGpraja
AM.

«  EnexkTpoHckH ynpaB/baHn
esiekTpomoTopu. TpuuIn paja, onuc 1
KOHCTpyKImja. M31a3He KapakTepucTHKe.
Perynauuja 6poja odpraja.

Ha noueTky Mojyn1a yueHHKe yro3HaTH ca UMbeBHUMa i
MCXOJMMa HacTaBe / yuera, MJIaHOM pajia ¥ HaYMHHMA
OLEHHBAbA.

Obanun nacrase
Moy ce peanusyje kpo3 cienehe obmuke HacTase:

« Teopujcka Hactasa (12 yacoBa)
e NpaKTH4YHA HacTasa (6 yacoBa)

Hosena onemersa Ha rpyne

Oneerbe ce nenu Ha rpyne (10 10 yuenuka y rpynu),
TPUIMKOM peauaiije:

©  NpaKTH4HE HACTABE

Mecto peanusaumje Hacrase

*  Y4HOHHUA- TEOPHjCKA HACTaBa

«  paanonnua/nadopatopuja 3a Bo3una, 1aGopatopuja
32 eJIEKTPHYHE MALIMHE - NPAKTHYHA HACTABA

Ipenopyke 3a peanusaunjy Hacrase
o Ilpn oGpanu NojeIMHIX HACTABHUX jeIMHALA

KOPHCTHTH NaHoe, CIIMKE, LPTEXKE, PacrioNoKuBe
npUMepKe eNEKTPHUHIX MalTiHa y
PpanuOHHMILK/TabopaTOPHjH 3a eEKTPHUYHE MALIHHE.

o KopucTHTi MyITHMEMjaHE TIPe3eHTallje i
CHMyJIalfje pajia NojeJIMHNX eeKTPUYHUX MAIINHA
OniITe HaMEHe.

« JlaGopartopujcke BexOe OpraHu3oBaTH y 1adopaTopuju
3a eJIeKTPHYHE MAUINHE OTIITE HAMEHe.

o [lpenmerHu HacTaBHMK MOXKe M3MeHHTH 710 10 %
npenopyueHnx caapikaja Moya uiu 10 20 % y3
carnacHoct CtpyuHor eha.

o Ha kpajy Moaynia y4eHHK paju 3aBPIIHH TECT 3HAA.

Ouemwusame
Bpe/HoBakbe 0CTBAPEHOCTH HCXO/1a BPIIMTH KPO3:





image239.png
npalierbe 0CTBAPEHOCTH HCXO1A
TECTOBE 3Haba

AKTHBHOCT Ha Yacy
AKTHBHOCT/ M3BELITAjH CA MPAKTHYHE HACTABE
CeMHHAPCKH paj

R

OcnocobbaBatbe
yueHHKa 3a
TIOBE3HBAE H MEPEH:E
M3A3HAX
KapaKkTepHcTHKa
ENeKTPUUHIX MalIuHa
onTe HaMeHe

YNoTpebbaBa MEpHE aHATIOTHE I
JMrUTaHe MHCTPYMEHTE (amrepmerap,
BOTMETAp, OMMeTap )

M3MEpH HATOH Hamajara i MPUKIbYYH
€eKTPUUHY MALIMHY Ha THCTPHOYTHBHY
Mpe3Ky.

OTKJIOHH HEHCTIDABHOCTH Y MOBE3HBAkY
€/IeKTPUUHNX MAlIHHA OMIITE HAMEHE.
CHUMHU U pasyme OCHOBHE
KapaKTepUCTHKE eeKTPHYHHX MallliHa
omiuITe HaMeHe

MPAKTUYHA HACTABA:
Vno3aHaBare ca MEPHOM ONPEMOM H
MHCTPYMEHTHMA, MaKeTama, Mepama
3aWTHTE M OCTAINM ypehajuma notTpedHuM
3a peanusauujy Bexon

Tpazan xoj, kpatak cnoj 1 onrepehere
jenHocMepHor MoTopa

TpasaH X0, KpaTak cnoj 1 onrepehieme
TPO(a3HOr CHHXPOHOT reHepaTopa
[Mpazan xo, kpatak cnoj 1 onrepehere
TPO(a3HOT CHHXPOHOT MOTOpA
Perynaumja 6poja oGpTaja acHHXpOHOT
MoTopa

Perynatmja 6poja 06pTaja enekTpoHcKu
YNPaBIbaHOT EIEKTPOMOTOPA

Tnan peanusauuje paaHuX 3ajataka yCKIaauTi ¢
6pojem paaHuX MecTa, GpojeM yueHHKa y rpynm ,
onpembeHolhy paTHORHLE y WHibY HCMyH:eha
3aXTeBa HaBeJEHUX Y KoJioHu «Mcxoau Moaynay.

'V naGoparopuju 3a eflekTpHUHE MalliiHe Tpeda aa
Gyzie IOBOJBHO PAZIHMX MECTA /1A 33 JeIHNM PATHIM
crosniom Gyty /1Ba 110 TPH yueHHKa.

[louerak npakTH4He HacTaBe, 1o MoryhHocTH,
YCKJANTH Ca TEOPUjCKOM HACTABOM TaKO 1a
ozroapajyhu pajiiu 3anaii cliejie 0IMaxX HakoH
obpazie TeOpHjCKOT rpaIuBa.

Tlpe noueTka Meperba, YNo3HaTH yueHnKe ca
HHCTPYMEHTHMA H IPUGOPOM Koju he Gt kopuuhen,
noTpeGHUM Mepama 3aluTHTe O/1 yJapa cTpyje, noceGHo
Yy cllyuajeBnMa Hanajarma eeKTPHUHUX MAlIMHA 13
JMCTPHOY THBHE MpEKe.

Ipenopyka je (anu Huje 0baBe3aH yciioB) 1a HaBeJAeHe
PpajiHe 3a/1aTKe, ¢ je/IHOM IPYNOM YueHHKa, OpraHusyje
1 H3BOJIM HACTABHHK KOjJU pealn3yje TeOpHjCcKy HacTaBy
3a IaTH MPEIMET Y Capajiibi C HACTABHHKOM NpaKTHUHe
HACTaBe, KOjH HCTe/PAsTHuKTe PajHe 3aaTKe H3BOIM C
JIPYTOM TPYTIOM yueHHKa.
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Hasus mozyna:
Tpajarbe Moayna:

JeaHocMepHe MalliHe HA BO3WINMA
32 uaca

LUHWJBEBU MOAYJIA

UCXOAU MOAYJIA
[lo 3aBpuieTKy Mo/y.1a yueHuk hie 6urn y
cramy na:

OBABE3HM U NPENMOPYYEHU
CAIPKAIN MOAYJIA

MPEMNOPYYEHE AKTUBHOCTU U HAYUH
OCTBAPUBAIbA MOAYJIA

®  Crauame TEOPHjCKHX
¥ NPAKTHYHHX 3HABA
3 jeTHOCMEPHHX
JIEKTPUUHIX MaLIHHA
BO3MNA

w

NPOBEPH MCTIPABHOCT Pajia jeIHoOCMEpHe
eJIeKTPHYHE MALIMHE Y HHCTANALU]H
BO3MIA,

OJICTIOjH M MCTIHTA €NEKTPHHHY MAIIHHY
W3BaH eIEKTPHUHE HHCTaNAlMje BO3HIa
Ha MPOGHOM cTorTy.

M3BPLIH NPELn3HY nedeKkTaunjy u
OTKJIOHH Makbe KBapoBe,

MOHTHPA jeIHOCMEPHY eeKTPHIHY
MalkHy y eNeKTpHYHY HHCTanauujy
BO3MJIA U MPOBEPH HCTIPABHOCT (yHKIMje
Y TOKY MOKpeTatba/paja Bo3una,
TPHMEHH NIPOTHCAHE 3alUTHTHE Mepe i
Mepe 3alITHTe OKOJIHHE NPH PYKOBakbY,
onpiKaBaiby M OJLIaraky HeMCTIPaBHHX
€JEKTPHUHIX MaLIHH,

TEOPUJCKA HACTABA:

¥YBoay jeaHocMepHe MalIHHE HA
Bo3nIMMa. Havena, nojiesna, OCHOBHM
3aXTEeBH, NPE/IHOCTH U HEJI0CTaLH
NPUMEHE Ha BO3MITAMA,

Tenepatopn jennocmepHe crpyje. Onuc
M KOHCTpyKLMja. Perynaunja Hanowa.
TpenHocTH 1 HeNoCTALH.
Enextponokperauu. Crneunduunoctn
TIOKPETara MOTOPA Ca Y Hy TPl HM
caropeBatbeM. [Tpununn pana. OcHOBHI
3aXTeBH NPH H360PY eNEKTPONOKpeTaya.
KoHcTpykunje enekTporokperaya npema
BpCTH noby e 1 oroBapajyhe nsnasue
Kkapaktepuctike. [lpumena niaseTapHor
npeHocHuKa. EneKTpoMarteTHa cKiomnka.
Bpcre cniojuuna. Mexannsmu 3a
y3yGumnBare. EnexkTponokperaun 3a
nyTHHuKa Bo3wa. Enektponokperaun 3a
TepeTHa BO3MJIa. AyTOMATCKH CHCTEMH 32
crapToBatbe Bo3una. Marpanma u
yrpanmwa. Onpkasabe 1 OnpaBKa.
Kapakrepucturn kaposn. Mcnntisarba
@JIEKTPONOKpeTaa Ha BO3HITY H Ha
npoGHOM cToy.

Masin jenHocmMepHH MOTOPH Ha
Bo3unma. Hamena, noaena n npuveps
npumene. EnekrpomoTopu nymne 3a
ropueo. Motopu 3a 6pucaue. MoTopu
BEHTHJIATOPA PACX/IA/HE TEUHOCTH.
MoTopu y KiTHMa CHCTEMY BO3HIA.
Motopu 3a no3are npo3opa 1
3aTBapabe KpOBHOT 0TBOPa. MoTopH 3a
nozeiaBae ceaumTa. Motop 3a
LEHTPATHO 3aK/byyasabe. OcTanm
crieunuaHI Maji jeIHOCMEPHH MOTOPH
Ha BO3WITY.

Ha nouetky Monynia yueHHKe yo3HaTH ca LIMbEBUMA 1
MCXO/IMMA HacTaBe / yuera, NJIaHoM paja U HauMHHMA
olEUBaka.

Obauun nacrase

Monyn ce peanusyje kpos cnenehe obnmke Hactase:
*  Teopujcka HacTaBa (22 yacoBa)

+ npakTHuna uacrasa (10 yacosa)

Hojena opemersa Ha rpyne
Onememe ce nenu Ha rpyne (10 10 yuenunka y rpynm),

NPHITHKOM peanmsaiuje:
*  NpaKTHYHE HacTaBe

Mecto peannsaumje nacrase
*  Y4YHOHHLA- TEOPHjCKA HACTABA

*  paaHoHHuA/1a00pPATOPHja 33 BO3M/IA — NPAKTHYHA
HacTaBa

Mpenopyke 3a peanusaunjy nacrase

«  [lpu 0Bpanu NojenMHNX HACTABHHX jeTMHHLA
KOPHCTHTH TaHOE, CITHKE, LIPTEXe H Npeceke
PA3TUUATHX BPCTA jeHOCMEPHHX MAlIMHA HA
BO3WINMA,

«  KopucTHTH MyNTHMENMjaNlHE NPE3eHTaLMjE H
CUMyJIalKje paja nojeMHUX THIIOBA jeJIHOCMEPHHX.
MalIMHA HA BO3MITHMA,

+  KopucTuTy pacnonoxuse codTeepcke nakere 3a
M3yuaBame paja KapakTepUCTHUHMX eCKTPHUHIX
MalIMHA HA BO3MILY, FHXOBE KBAPOBE M IMjarHOCTHKY,

«  TIpoyunTH 3aITHTHE Mepe NOCEGHO KO MalliHa Koje
MOTy H3a3BaTi NOBpehHBAH:A NPH W3HEHALHOM
noKpeTarby (HNp. BEHTHIATOP PACXJIAJAHE TEUHOCTH,..) Y
LMIbY 3aLITHTE O/l IOBPE/IA yHEeHHKA 1 CTpeyaBatha
owrrehera MepHux ypehaja.

«  Kopucruty ynyTcTsa pasnnuutux npoussohaya o
TPABUJIHOM NOCTYTIKY PYKOBakha, OAPKaBarba,
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KapakTepHCTHYHUM HEHUCTPAaBHOCTUMA,
u3BONEHa 1HjarHOCTHIKHX MEpeba, ...
TpakTruHy HacTaBy YCKJIaauTH ca u3Boherem
Teopujcke HacTaBe 1 onpembeHouihly paanouuue
PasIHUUTHM TMHOBHMZJE}IHOCMCPHMX CNEKTPUYHHUX
MalliHa ca BO3MIIa, BO3HIIOM, HCMUTHUM ypehajuma,
MakeTama, ...

TpeaMeTHH HACTABHUK MOXe M3MEHHTH 110 10 %
npenopyyeHHx caapikaja moyna uin 10 20 % y3
carnacHoct Ctpyusor Beha.

Ha Kpajy Mozty;ia yueHHK pajii 3aBpLIHH TECT 3Hakba.

HauuHy

Ouemupame
BpeHoBaibe 0CTBapeHOCTH MCXO01a BPLIMTH KPO3:

Shy ke 13 B e

npahiere 0CTBapeHOCTH HeXoa

TECTOBE 3Haba

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEIUTA|H CA MPAKTHYHE HACTABE
CeMHHApCKH paz

OcnocobbaBatbe
YHEHHKA 33 PABHIHA
JZIMjarHOCTHYKA Mepera
jenHocmepHux
€JIEKTPUUHMX MalliHa
Ha BO3WINMA

YNOTpeGbaBa MEpHE aHANOTHE 1
JMrUTajiHe MHCTPyMeHTe (amMnepmeTap,
BOJITMETap, OMMeTap, OCLIHJIOCKOMN)
M3BPIIY INjarHOCTHYKA Meperba Ha
jeIHOCMEpHUM eNeKTPUUHIM MaluHaMa
BO3MIA y MHCTAALM]H BO3KIA H HA
NpoGHOM cToy.

TMPAKTUYHA HACTABA:

w

Vrio3aHaBakbe ca MEPHOM ONPEMOM H
MHCTPYMEHTHMA, MaKeTaMa, BO3HIOM i
ocTanum ypehajuma norpeGHum 3a
peanusaimjy BeKOH.

JlnjarHocTiika HCNHTHBAA Ha
jeHOCMepHHM MOTOPHMA Y eIeKTPHUHO]
MHCTANALM{H BO3HIA

JjarHocTHYKa HCTIHTHBAA HA
€JIeKTPONOKPETaYY y TOKY MOKpeTama
BO3MJIA.

]].Mja!'HOCTH‘lKB HUCMUTHBAKA
€/IeKTPONOKpeTaua Ha NPOGHOM CTody.

JlujarHocTiaKa HCHTHBAMKA MATUX
jeIHOCMEpHHX MOTOpa Y HHCTaNAUHjH
BO3MJIA.

Tnan peansaumje pagHiX 3a1aTaka yCKIaInTH ¢
Gpojem pazHiX Mecta, GpojeM yueHHKa y rpynu ,
onpembeHowNy pagHOHHLE Y LAY HCTYHeHa
3aXTeBa HaBEJICHNX Y KOMOHH «Mexom Moy nay.

'V naGopatopuju/paniosnuy Tpeba na Gyne 10BObHO
PAJHMX MECTa J1a 3a jeIHUM PazHiM CTOsIoM Gy .y aBa
J10 TPH ydeHHKa.

TMouerak NpakTHYHE HCTaBe, 110 MOryhHOCTH,
YCKIIAAUTH Ca TEOPHjCKOM HACTABOM TAKO 1a
oarosapajyhu panHu 3aaum ciieie 0AMax HakoH
obpajie TeopHjCKOT rpajmBa.

Tpe noveTka Mepersa, YNo3HATH yueHHKe ca
MHCTPyMEHTHMA 1 NPHGOpom Kkoju he GuTn kopuuhen,
noTpeGHUM Mepama Ge30eHoCTH 1a He Johe 10
noepeluBamwa 1 yHuiTera ypelaja/onpeme.
Ipenopyka je (anu Hije obaBe3aH yCIIOB) J1a HaBeleHe
pajiHe 3aj1aTke, C jeTHOM IPYINOM ydeHHKa, OpraHmsyje
¥ M3BOJIM HACTABHMK KOji Peaiin3yje TeopHjCKy HacTaBy
3a IaTH MPEIMET Y Capaiibi ¢ HACTABHMKOM MPaKTHUHE
HACTaBe, KOjH MCTE/PasTHUNTE PAlHe 3a1aTKe H3BOMM C
JZIPYrOM rpyrioM Y4eHHKa.
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Hasus monyna:
Tpajare Moty

HausmenuuHe MalIHHe HA BO3UINMA

30 uacosa

LHWbEBH MOAYJIA

HCXOAU MOAYJIA

Tlo 3aBpuieTky Moyia yuenuk he uru y

CcTamwy na:

OBABE3HMU U MPENOPYYEHU
CAZIPXKAIJU MOAYJIA

TPENOPYYEHE AKTUBHOCTH M HAYMH
OCTBAPUBAILA MOAYJIA

®  Cruuame TEOPHjcKHX
1 NPAKTHYHUX 3HAMA
3 HAH3MEHHIHUX
MallliHa Ha BO3MINMA

S

w

NPOBEPH UCTIPABHOCT Paja HAM3MEHHTHE
eJIeKTPHYHE MalLINHE Y HHCTANALU]H
BO3MNA,

NPaBHITHO OJICTIOjH M HCTITA ANTEPHATOP
W3BaH eNeKTPHYHE HHCTANALMje BO3HIA
Ha NPOGHOM cTody.

M3BPLUK MPaBHIHY JedeKTauujy Kapa u
OTKIIOHH Makbe KBapoBe y CKIajy ca
TEXHHYKOM JIOKYMEHTaLHjOM

Yrpajy anTepHaTop Ha BO3MIIO, NIPOBEPH
HCTpaBHOCT (yHKuMje y TOKy pana
BO3MIIA,

TEOPUJCKA HACTABA:

o YBoay HAU3MEHHYHE MAIIHHE HA
Bo3uuma, HaveHa, nojena, oCHOBHU
3aXTEeBH, TEHIEHIMjE Pa3Boja,

«  Anrepuaropu. M3Bopu enekTpuuHe
eHepruje Ha Bo3uty. OCHOBHU
KpHTEpHjyMH 32 H360p antepHaTopa
Ha Bo3uity. ONKC 1 KOHCTPYKLMja
anrepuaropa. Ipunuun paa
antepHaropa. Mcnpassbarbe Hanoa.
Perynaumja nanona. Bepsuje
aNTepHaTOpa  CeUHPUIHOCTH
KOHCTpYKLIje. ANITepHATOPH 3a
MyTHHYKA BO3WIA. ANITepHATOPH 3a
TepeTHa Bo3Ha. 3alTHTa 01l
NpEeHanoHa Kol ajiTepHaTopa 3a
TepeTHa Bo3una. Xnaherwe u wym
anrepHatopa. ['yGuuu chare. U3nasue
KkapakTepucTike. [Toron antepHaropa
Ha Bo3uTy. ONIpiKaBarhe, pacTaBbarbe,
HCTIHTHBAMbE H CKIIaNarhe
antepHatopa. Micnuisatbe
anTepHaTopa Ha Bosuny. Mcnutusare
aiTepHaTopa Ha MPOGHOM CTOJTY.

«  Pa3Boj HOBHX THNOBA AATePHATOPA
Ha Boswama. Murerpucanu craprep
TeHEepaToPH 3a BO3MIIA Ca CTapT-CTON
cucremom. I'enepatopy xnahenn
BOZIOM. BeCKOHTaKTHM aNTePHATOPH, ...

Ha nouetky Moztyia yueHHKe YNIO3HaTH ca LHIbEBHMA H
MCXOMMA HACTaBe / yuerba, MIAHOM paja H HaYMHUMA
OlEHHBakba.

O6auuu nacrase
Mogyn ce peanusyje kpos cienehe o6imke Hactase:

+  Teopujcka HacTaBa (20 yacoBa)
« mpakTH4Ha Hactasa (10 yacoBa)

Monena onesbera Ha rpyne
Onesberbe ce nenu Ha rpyne (10 10 yuenuka y rpynm),

NPUIMKOM peanmsauuje:
e  MpaKTHYHe HACTaBe

Mecto peannsauuje Hactase

*  YYHOHHIUA- TEOPHjCKA HACTABA

*  paguonnua/;naGopaTopuja 3a BO3WIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peanusaunjy nacrase
o Tlpu oOpanu nojeAMHUX HACTABHUX jeIMHULIA KOPHCTUTH

naHoe, CHKeE, UPTE/Ke M NPEceKe PasiuyHTHX BPCTa
HAM3MEHUYHUX MAIIWHA HA BO3MITHMA,

«  Kopuctuti My/iTHMEIHjaTHE NPe3eHTalMje H CHMYJalije
Pajia NojeIMHIX THTIOBA HAN3MEHHYHIX MaLIHa,

«  KopucTuTH pacrionoxkuse copTBepcke nakete 3a
H3yuaBarbe paja KapaKTePUCTHIHNX HANIMEHHIHHX
MaIIIMHA, HHXOBE KBAPOBE H THjarHOCTHKY,

«  KopHCTHTH ynyTCTBa pasmiuuTHX NponsBohaua o
TPABHITHOM MOCTYNKY PYKOBakba, O1pkaBaa,
KapaKkTepHCTHYHHM HEHCTIPABHOCTHMA,

«  TlpakTidny HacTaBy yCKIamuTH ca n3Bohemem Teopujcke
HaCTaBe H OnpemIbeHomNy paHOHHIE PasTHIHTHM
THTOBHMA HAH3MEHIYHNX MAIINHA HA BO3HIAMA,
BO3WJIOM,. HCITUTHHM ypehajuma, MakeTama,....

o TlpeaveTHu HaCTAaBHUK MOKe M3MennTH 10 10 %
NpenopyyeHux caapikaja Moayaa uan 10 20 % y3
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HUcxoam

OBABE3HU U MPENMOPYYEHU

TEMA LUBEBU Ilo 3aBpuIeTKY Teme };:HHK he Gutu y cTamy CAZIPKAJU TIO TEMAMA HAYHMH OCTBAPUBAIbA ITPOI'PAMA

« CTHuame 0CHOBHHX  00jacHy MojamM KamaunTHBHOCTH;  KamauntusHoCT ycamsbeHor npoBonnuka. | Ipemopyke 3a peanusaunjy nacrase
3Haka 0  U3pauyHa KaMaUWTHBHOCT TUIOYACTOT « KamauntnsHoCT KoHAEeH3aTOpa (Nojam
KanaunTHBHOCTH KOHJIeH3aTOpa; KOHJIEH3aTOpa, KanaunTHBHOCT muiodactor | TOKOM peainsaiimje CBake Teme yBek ce
KOHJIEH3aTopa,  M3pauyHa EKBUBAICHTHY KanauHTHBHOCT KOHJIeH3aTopa, onTepehnpatse NPUAPHKABATH HCTOT NPHHLIANA: TEOPETCKH
onTepehusary peliHe, napasesiHe 1 MELIOBHTE Bese KOHJIEH3aTOpa, NIPoG0j ANENeKTPHKa, BPCTe | 0GjaCHHTH N0jaBy WK 3aKOHUTOCT, OTBPAMTH
pacrepehuBary KOH/IeH3aTOpa; KOHJIeH3aTOpa); je pauyHckn (tamo rze je To moryhe) a onna
KOHJIEH3aTOpa;  W3pauyHa MojeIMHAYHe HaTloHe U « Be3susare KOHIeH3aTOPa (PEIHO, M3BPUINTH AEMOHCTPALIA]Y HITH Mepersa y

ontepeherba KO pe/IHE H MELLIOBHTE Be3e napasie;iHo ¥ MEIIOBHTO BE3UBAE naGoparopuju.

« OcrnocobbaBarse KOHJIeH3aTopa. KOHJIEH3aTOpa). ToKOM Tpajatba TeMa peajin3oBaTH HajMare TpH
yueHHKa 3a TeCTa 3Harba 1 /IBa MHCMEHA 3a/1aTKa, jes1an y
M3pauyHaBame NPBOM M je/laH y IPYrOM MONYrOMMIITY.
©KBHBAICHTHUX

g KanauuTHBHOCTH, TpeaMeTHN HACTABHUK MOXKe M3MEHUTH 110 10%,
g Hariona u onrepehera ay3 carnackoct Ctpyusor Beha 10 20%

g Y PasHYuTHM Be3ama NpenopyyeHor caapikaja.

é KOHJIeH3aTOpa;

2 Mpenopyke 3a peanusaunjy Teme

—

EnexrpocraTnka

Ha nouerky Hactase 1aT KpaTak yBoay
HCTOpHjaT pasBoja enekTpoTexHuke. CTPyKTypy
matepuje 0OpaiuTH Ko HACTABAK HA MPETXOJHO
3Habe 13 PU3HKE U XeMHuje.

PeJiHO, MapaneiiHo i MeIIOBHTO BE3HBAE
KOHJIeH3aTopa 00jacHUTH Ha HEKOJIMKO NpUMepa
a 0/IMaxX HaKOH TOTa ypaluTH BekOe y
nabopaTopuju.

Tpunukom obpajie OBe TeMe ypPaluTH BETHKH
6poj 3anaraxa
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carnacHoct CTpyutor Beha.
«  Ha kpajy Mozysia yueHHK pajiii 3aBPIIHH TECT 3Harba.

Ouemwuame

BpeHoBare 0CTBAPEHOCTH HCXO1a BPLIMTH KPO3:
npahere ocTBapeHoCTH HeXona

TECTOBE 3Haba

AKTHBHOCT Ha uacy

AKTUBHOCT/ M3BEIUTAJH CA MPAKTHYHE HACTABE
CeMUHapCKH pajt

SRR

Ocnocobbasarbe
YHEHHKa 3a NPaBHIHA
ZIMjarHOCTHYKA Meperba
anTepHaTopa Ha
BO3WINMA

ynoTpebbaBa MEpHE aHaJIOTHE 1
JIMTMTAJIHE HHCTPYMEHTE (amnepmeTap,
BOJITMETAp, OMMETap, OCLIIOCKON)
M3BPLIM IMjarHOCTHYKA Meperba Ha
N0jeIMHAYHHM THNOBHMA HAH3MEHHYHUX
MallHHa Y PasIHaHTHM €IeKTPOHCKHM
cHCTeMMMA BO3HIIA.

M3BPLIN KOMYHHKALIHOHA W
OCLIMIIOCKOTICKA Meperba Ha
ITepHATOPHMA CABPEMEHHX BO3WIA
M3BPLIM OCLUIOCKONCKA MEPetha
aTepHaTopa Ha NPoGHOM CToNTy

MPAKTUYHA HACTABA
1. Vrio3anaBarse ca MEPHOM ONPEMOM i
MHCTPYMEHTHMA, MAKETama, BO3HIOM 1
octanum ypehajima notpedHuM 3a
peanusaimjy BekOH.

2. JlujarHocTHYKa HCMMTHBakbA
ajITepHaTOpa y TOKY pajia noroHcKor
MOTOpa BO3MIIA.

3. JlujarHoCcTHYKa HCTIHTHBAA
anTepHaTopa Ha NPOGHOM CTOIy.

4. JlujarHocTuuka KOMyHHKaUMOHa
HCIIHTHBAHA HA HAH3MEHHUHIM
MalllMHaMa Y eJIeKTPUYHO]j MHCTANALM]H
BO3MIIA,

5. JInjarHocTHUKa OCLHIOCKONCKA
MCTIHTHBAMbA HA HAW3MEHHUHIM
MalHHaMa Y eIeKTPUYHO] MHCTAALH]H
BO3WIA.

«  [lnan peanusauuje paaHux 3ajataka ycKIaauTi ¢ Gpojem
pamHuX MecTa, 6pojeM yueHnka y rpynu , onpemsbeHomhy
PAIMOHULE Y LY HCIYHEH:a 3aXTeBa HABEJICHHX Y
KooHH «Hcxoam Mozyiay.

« ¥V naGopatopuju/panuonnuyn Tpeda a Gyae 10BOJbHO
PAIHHUX MECTa J1a 32 jeIHUM PaJHiM cToJIoM Gyay /1Ba 10
TPH yueHUKa.

«  Tloyerak npakTHYHE HACTaBe, 10 MOTYRHOCTH, YCKIaUTH
ca TEOPHCKOM HACTABOM TaKO J1a OAroBapajyhu paaun
3ajaUK Ciiesie OAMaxX HaKoH oBpajie TEOPHCKOT rpaanBa.

o Tlpe nouerka Mepera, yro3HaTH yueHHKe ca
MHCTPYMeHTHMa 1 npubopom koju he Gutn kopuihen,
noTpeGHnM Mepama Ge3denHocTn Ja He ohe 10
nospeluBama 1 ynumTera ypehaja/onpeme.

«  Ilpenopyka je (au Huje oGaBe3an yciioB) 1a HaBeIeHe
PpajiHe 3az1aTke, C jeIHOM TPYMOM yueHUKa, OpraHusyje u
M3BO/IM HACTABHHUK KOjH peain3yje TEOPHjCKy HacTaBy 3a
JIaTH NPE/IMET Y Capajiibi ¢ HACTABHUKOM NMPaKTHUHE
HaCTaBe, KOjH HCTE/PasinyHTe PajlHe 3a]aTKe H3BOIM C
JIPYTOM IPYrIOM yuEHHKa.

o TloceGHy naxby NOCBETHTH OCLIIOCKOTICKHM MeperHMa
Ha M3/1a3HUM CTe3a/bkama alTepHaTopa i CHUMamy
onrosapajyhux ocuuiorpaMa npu KpaTkom Crojy/mpexuiy
IaBHUX/TOOYIHUX IHOMA. V TOM LHIbY CHMYJTHPATH
onrosapjyhe HeMCTPaBHOCTH /1a ce 100Mjy MO3HaTH
OCHMIOTPaMH H3 CTPYUHE JTHTEpaType.
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Hasu monyna:
Tpajawe Moayna:

EfleKTpuuHe MauinHe HA XHOPWIHHM H eJIeKTPHYHUM BO3HIHMA
16 yacosa

LUWJ/bEBU MOAYJIA

HCXO MOAYJIA

Tlo 3aBpuieTky MOJyJIa yHeHHK hie OnTH y

CTatby Ja:

OBABE3HU U TPENIOPYYEHH
CAIPKAJU MOIYJIA

MPEMNOPYYEHE AKTUBHOCTU U HAYUH
OCTBAPUBAA MOAYJIA

*  Cruuame TEOPUjCKHX U
NPAKTHYHHX 3HAHA H3
€/IeKTPHUHHIX MaliiHa
Ha XUOPUIHUM 1
€JIeKTPHUHIM
BO3WIIHMA BO3HITHMA

w

3HAa OCHOBHE Mepe 3aWTHTe OJ yrapa
cTpyje mpu paay Ha XuOpPMAHMM W
€NIeKTPHUHUM BO3HINMA,

3Ha OCHOBHHX MET CUI'YPHOCHHUX Npasuiia
3a pajl Ha XUOPHAHNM BO3HIUMA.

3Ha NpUHUMI paza M QYHKUMOHHCaKe
eNIEKTPHUHUX MalIMHA KO PasiuuMTHX
THIOBA XHOPHIHUM W €JICKTPO BO3MJIA.
3Ha  KApaKTEpPUCTHYHE  KOHCTpYKLHje
cneuuja_rmux CJIEKTPUYHUX MallMHa 3a
XHOpH/HA U eIEKTPO BO3MIA

3Ha  QyHKUMjy M NpUHUMN  paja
MHBEPTOPA Yy XMOPHIHMM M  EJIeKTpO
BO3HIIHMA

TEOPUJCKA HACTABA:

*  YBoay eleKTpHUHE MAILHHE HA
XHOPHIAHHM H e/IeKTPHYHHM
Bosnanma, Hamena, nonena n
OCHOBHY 3aXTeBH. 3allTHTa O/l yJapa
eNIeKTpHHHe CTpyje Ha XMOPUIAHUM 1
efeKTpuYHIUM Bo3unnma. OcHoBHA
CHIYPHOCHA NPABHJIA.

o Cepujexn xubpua. [pununn pana.
DYHKLH]CKH CHCTEMCKH JIHjarpam,
KapakTepHCTHYHE KOHCTPYKLLHje
reHepaTopa H eleKTpoMOoTopa y
XHOPHAHUM BO3HINMA

o Mapasenun xu6pna. [punuun pana.
DyHKUM]CKH CHCTEMCKH JIHjarpam,
KapakTepHCTHYHE KOHCTPYKLHje
MOTOp/ reneparopa y XuOpHIHuM
BO3WJIMMA

+  Montynuu xu6pua. [puxuun pana.
DYHKUM]CKH CHCTEMCKH IHjarpam.
KapakteprcTuune KOHCTpyKumje
reHepaTopa H eleKTpOMOoTopa.

+  Wusepropu. Hamena. [pununn pana,
KapaKkTepHCTHUHA TEXHHUKA pellieha
NpHUMEHE Ha BO3MIMMA.

+  TpenTyHo cTame H TeHaeHUHje
Pa3’Boja eNeKTPUYHUX MAlIMHA HA
XUOPHHMM U €ICKTPO BO3WJIMMA.

Ha noueTky Moaysia yueHHKe yNo3HaTH ¢a LHbeBUMa 1
HCXO/IHMA HACTaBe / yuewa, MIaHOM Paja i HauHHIMA
OueHHBatba.

OGanun nacrase

Moy ce peanusyje kpo3 ciezelie 06mke HacTaBe:
« Teopujcka HacTaBa (10 yacopa)

*  NpaKTH4YHA HAcTaBa (6 yacoBa)

Mozaena onemera na rpyne
Onesmerne ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPHUIMKOM peasin3atiuje:
*  NpakTHYHE HACTABE

Mecro peannsaunje nacrase
*  YYHOHHLA- TEOPHjCKA HACTABA

«  paamonuua/naGopatopuja 3a Bo3unaa/nabopaTopuja 3a
eJIeKTPHYHE MAIINHE — IPAKTHYHA HACTABA

Ipenopyke 3a peann3auujy HacraBe

o [lpu 06panu NojeMHHX HACTABHUX jeIMHULIA KOPHCTHTH
TaHoe, CIIHKe, LUPTeske, NPUMEPKe KapaKTePHCTHYHHX
TEXHUYKUX pellera XUOPHIHUX H eJIEKTPO BO3MIIA.

o Kopucruti MmysntiMeanjaiHe npeseHTaimje u cumyJauuje
pajia MojeIMHNX TEXHHYKUX Pelea eleKTPHUHNX
MallMHa Ha XUOPHAHHM U eNIEKTPUYHUM BO3HIMMA

o [lpakTuuHy HacTaBy OpraHu3oBaTH rpema MoryhHocTuma
u onpemsberomhy wkoscke nabopatopuje 3a eleKTpuHe
MatunHe (MM €HEPreTCKy eeKTPOHUKY-HHBEPTOPH) Ja ce
YUEHHUMMA yNIO3HAjy ca CrieltMpuyHOCTHMA YIpaBibatba
CJIEKTPUYHHUM MalllMHama Ha XHGPM}JHVIM H EJICKTPHYHHUM
BO3MJIMMA.

o [lpeameTHu HaCTaBHUK MOXKe M3MeHHTH 110 10 %
npenopyyeHmx caapikaja Moysia uin 10 20 % y3
carmacHoct Ctpyunor eha.

« Ha kpajy Moaysia y4eHHK paiu 3aBpLIHH TECT 3HaHba.
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+ HATNOMEHA: 360r HHTeH3HBHOT Pa3B0oja XHOPHIHHX
H €JIeKTPO BO3MJIA MIOTPEGHO je 1a HACTABHHK
TEOpeTCKe HACTABE CTAJIHO NPATH 1 10Ny HaBa
npejaBamba NPUKYNbamheM TeXHHYKHX HHPOpMAuHja o
HOBONPOM3BEICHHM XHOPHIHHM H /IeKTPO BO3HINMA,
KaKo 61 0Baj MO/l IPEAMETa NPATHO NPHMEHY HOBHX
TeXHHUKHX PEIlierha HA BO3WINMA MO3HATHX CBETCKHX
npoussohaua (unp. Toyota, Mercedes, Ford, Citroen,
Honda,....).

Ouennbame
BpenHoBate 0CTBAPEHOCTH HCXOJIAa BPIIMTH KPO3:

npahe}be OCTBAPEHOCTH UCXO/a

TECTOBE 3HAMbA

aKTHBHOCT Ha vacy

AKTHBHOCT/ M3BEIUTA]U Ca MPAKTHUHE HACTaBe
CEMMHApCKH pajl

Lo i

OcnocobbaBatbe
YHEHHKA 33 Meperba
JIKTPUUHIX BEJTHUHHA
Ha cneunuaHm
eJIeKTPHUHHM
MaluHaMa XHOPHIHHX
1 €JIeKTPO BO3MIA

ynoTpe6ibaBa MepHe aHAJIOTHE 1
JIMruTajIHe MHCTPYMEHTE (amMnepmerap,
BOJITMETAp, OMMETap, OCLIHIIOCKOI'])
M3MEPH KapaKTepHCTHYHE 0OJIHKE HaNloH
Harnajarba HHBEPTOpa U (PPEKBEHTHX
perynaropa.

Vi3MepH H3niasHe KapakTepreTike
CHHXOPHOT MOTOPA Ca NEPMAHEHTHHM
MarHeTuma

NMPAKTUYHA HACTABA:

1. VnosaHaBarme ca MEDHOM OMPEMOM 1
MHCTPYMEHTHMA, MakeTama i
octanum ypehajuma norpebHuM 3a
peanuzauujy BexkOn.

2. EnextpuuHa Mepera Ha eJeKTPHIHIM
MalIMHAMA HaTajaHUM NIPEKO
MHBEPTOpPA.

3. Mepema Ha aCHHXPOHUM MOTOPHMA
YNPaB/BaHHM ¢ GPEKBEHTHUM
perynatopuma.

4.  CHHMambe eNeKTPHIHUX

KapaKTephcTHKa CHHXPOHOT
MOTOpa/TeHepaTopa ca NepMaHeHTHHM
MarHeTHMa Ha poTopy.

+  [lnan peanusaumje paaHux 3ajataka yCKIaauTu ¢ 6pojem
paHuX MecTa, Gpojem ydeHnKa y rpyni , onpemsbeHowmhy
PAIHOHHLE Y LJbY MCIIyHeHa 3aXTeBA HABEJCHHX Y
Kkononu «Mexonmn Moaynay.

« 'V naGopatopujn/paiHoHHI OPraHu30BaTH NPaKTHIHY
HACTABY MpeMa PACIiONOKHBO] ONPEMH Y LUIbY
nojatiberba CneunpuuHOCTH YNpaBbakba ca eNeKTPUIHIM
MalHHaMa Ha XUGPHIHIM U €JIeKTPHUHHM BO3HITHMA.

«  [Tlouetak npakTHUHE HAaCTaBe, N0 MOryhHOCTH, yCKAaauTH
©a TEOPHjCKOM HAaCTaBOM Tako j1a oaroBapajyhu paanu
3ajali ceie 0MaX HAKOH 0Gpajie TEOPHjCKOT rpaiBa.

«  [Ilpe nouertka Mepera, yno3HaTH yueHHKe ca
MHCTPYMEHTHMa 1 npuGopom koju he 6utn kopuuhen,
notpeGHIM Mepama GesbenHocTH 1a He nohe 10
nospeljuBama n yHuIITeHa ypehaja/onpeme.

« [lpenopyka je (anm Huje obaBe3aH yC/loB) /1a HaBesleHe
paitHe 3ajaTke, ¢ jeIHOM IPYIOM YUeHWKA, OpraHusyje i
M3BOJIM HACTABHUK KOjH peannsyje TEOPHjCKy HacTaBy 3a
JIaTH NPE/IMET Y Capajiibi ¢ HACTABHHKOM NPAKTHYHE
HacTaBe, KOjH HCTe/PasinunTe PajIHe 3a1aTKe H3BOHM C
JZIPYrOM IpyTOM YYeHHKa.

HAIIOMEHA: 360r ¢/10:KeHOCTH YNPaB/babha
eJIeKTPHYHHM MALIHHAMA HA XHOPHIHHUM H eIeKTPHUHHM
0BO3HJIHMA HEONXO0/IHA je cTpy4Ha nomol/capaima ca
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HACTABHHKOM 32 HCIHTHBAH>A ONIITHX eJIeKTPHYHHX
MauMHa Kako 61 ce Y4eHHLH Y HeI0CTaTKY OPrHHATHHX
MalIiHAa ca BO3WJIA, WITO AeTa/bHHje YNO3HAIN 2 0CHOBHHM
NPHHUMIHMA Paja, YNPaB/babeM H CHIYPHOCHHM Mepama
3aITHTE O] YIAPa BHCOKOT HATIOHA HA caBpeMeHHM
XHOPHAHHM H eJIeKTPHYHHM BO3WIHMA.

5. KOPEJIALIMJA CA APYTUM MPEAMETHMA, OAHOCHO MOAYJUMA
o Enextpuune uHctanauuje u ypehaju

o JlaBauu M M3BPUIHU €NIEMEHTH

o OcHOBe eIeKTPOTeXHHKE

«  Enexrponuka

«  Enextpuuna mepemwa

+  ®usnka

*  Maremarnka

o Crpanu jesnk
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CHUCTEMMU NMAJBELA OTO MOTOPA

1. OCTBAPUBAIE OGPA30BHO-BACITUTHOTI PAJIA — OBJIMLIM U TPAJAE

HACTABA

PA3PENL

Teopwujcka HacTaBa Bexoe IMpakTHuHa HacTaBa

Hacrasa y Gi10Ky

VKYITHO

1 64

64

128

2. UWJbEBU NMPEJIMETA

«  OcnocoGuTH yyeHuka 3a 06aBbarbe N0CII0BA O/IP/KaBalba i OTKIIaHaha HEHCTIPABHOCTH HA CHCTEMHUMA Najbetba 0TO MOTOpa.

3. HA3UB U TPAJAIE MOYJIA

Paspen: Tpehu
Tpajarbe Moztya (4acoBH)
Pen.op. HA3MB MOJIVJIA

T B mn

1. Batepujcki cHCTeMH Najberba 0To MOTOpa 34 34

2 WHIYKUMOHH KaleMOBH 14 14

3. Caehuue 16 16
YKYITHO: 64 64
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4. UWJBEBU, UCXOAU, OBABE3HU U MPEMNOPYYEHU CAIPIKAJU U HAYUH OCTBAPUBAA MOIYJIA

Hasus mMoayna:
Tpajarse Mojysia:

BartepujckH cHCTeMH Naberba 0TO MOTOpa
68 uacosa

LUM/bEBHA MOJYJIA

HUCXOAU MOAYJIA
Ilo 3aBpiueTky Mojysia yueHuk he Gurn y
CTamy na:

OBABE3HH U MPENMOPYYEHU
CAZIPIKAIM MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIA MOAYJIA

*  CTHu@me TEOPHjCKHX
NPaKTHUHIX 3HAMA W3
cHcTeMa nasbera cvele
HA 0TO MOTOpHMA

1. 3Ha NPUHLAN Paja PA3THYUTHX CHCTEMA
naskera CMelle 0T0 MOTOpa,

2. nosHaje Mepe 3alTHTE O] yAapa

BHCOKOT HarloHa,

H3BPLIH NPHKIbYYHBAME PA3THUHTHX

aujarHocTHYKNX ypehaja y cuctem

nasbera i NPOBEPH HCIPaBHOCT
crcTema.

4. M3BPLIM KOMYHHMKALUIMOHA MEperba y
CcaBpeMEHHM CHCTEMHMA MaJbersa i Ha
OCHOBY MapameTapa yTBp/H i OTKIOHH
HEHCTIPABHOCTH

5. M3BpUM CrIeUM(pUUHA OCLIMIOCKOMNCKA
Mepera Ha MPUMapHOj U CeKyHIapHOj
CTPaHH CHCTEMA, YTBPAH H OTKIOHH
CJIOKEHH]E HEMCIIPABHOCTH Y CUCTEMY,

6. NpOBEpH HCMIPABHOCT Pajia CHCTeMa 3a
najkere y Wby CrpeyaBarma nojase
JICTOHATHBHOT CaropeBatba

7. npoBepu W OTKJIOHH LIKPEHE
€JIEKTPOMATHETHHX CMETHbH Ha OCTale
€JIEKTPOHCKE CHCTeMe BO3MIIA.

w

TEOPUJCKA HACTABA:

VBoa y cieTeMe nasbera 0To MOTOpa.
Pa3Boj cHCTeMa najbera Ha 0TO MOTOPHMA,
[Mpernen cuctema nassera, OCHOBHI
efleMeHTH 6aTepHjCKOr CHCTEMA Nasberba.
OCHOBHH TOjMOBH NaJbeHba CMelle 0T0
MOTOpA: TauKa Najbeksa, 3aBUCHOCT 011
ontepehersa, H360p ONTHMATHOT yr/ia
najkera CMeIle, yTHIA) TauKe Nabera Ha
MPUTHCAK Y KOMIPECHOHOM MPOCTOPY,
YTHUA] yrJia Najberba Ha eMHCH]y W3LyBHHX
racoea (HC, CO, NOx u crnieundputny
NOTPOILILY FOpHBa).

CueTeMH MarHeTHOT nabewa. Onnc
crcTema 1 crienduuHOCTH. PanHu npouec
KOJI CHCTEMA MarHeTHOT naberba. Pajne
KapaKTepUCTHKE CHCTEMa MarHeTHOr
nasbersa. [IpeIHOCTH 1 HeIOCTALM CHCTeMa
MarHeTHOT nasbera Crennduann
npoG/ieMH BUIICBAPHHIHIX MarHeTa u
HAYNH OTK/Iathaka KapaKTePUCTHUHMX
kBaposa. [Ipumepn npnmene.
JlujarHocTuKa Mepema y cHeremy
MarHeHTOr Nasberba.

KOHBEHUHOHAIHH CHCTEM Nasbera.
Koxcrpykuuja n npunuun pana. lpouec
YCnoCTaBsbara NpHMapHe cTpyje 1
aKyMyJ1aiuja eleKTpoMarHeTHe eHeprije 3a
najbemse. Mimesasatbe npuMapHe CTpyje u
MHJIyKUHMjE CEKyHIapHOT HanoHa.
EeKpHUHO NPaKHerbe NPeKo BapHHLLE Ha
ceehuun.lonewasare TpeHyTKa nasbera.
LlenTpudyranuu perynarop yria
npernasbera. Bakymcku perynarop yria
npeTnasbera. Yiiora KoHIeH3aTopa y
crctemy. KapaktepucTnaHi KBapoBu
oTknamarwe. Hepoctaun cucrema.

Ha noueTtky Mo/1yJia yueHHKe yIO3HaTH ca UMJbeBUMA
HCXO/MMa HACTaBe / yuerba, MIaHOM Paja v HauHHUMA
OlEHHBAMA.

O6anuu Hacrase
Monya ce peanusyje kpo3 ciezehe oGuike HacTaBe:

+  Teopujcka Hactasa (34 yacosa)
*  NpaKTH4HA HacTaBa (34 yacoBa)

Moznena onemema na rpyne
Onesbetbse ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUIMKOM peanusauuje:
*  NpaKTHYHE HACTABE

MecTo peanusauuje Hacrase
*  Y4HOHHMUA- TEOPHjCKA HACTABA

©  PaaMOHHUA/Ta0OPATOPHja 32 BO3MIA — IPAKTHYHA
HacTaBa

Ipenopyke 3a peannsaunjy Hacrase
o [lpyn oBpanu nojeMHUX HACTABHUX jeMHNLA

KOPHCTHTH TaHOE, CIIMKE, LPTEXKE, PacnosnokuBe
NpHMEpKe eleMeHaTa CHCTEMA 3a Nasbebe Y
pannonnuy/ 1abopaTopuju 3a BO3ua.

o KopHCTHTH MyNTHMEHMjalHe NPe3eHTaLje H
cHMyJTalMje pajia NojeIMHIX CHCTEMA 3a Nasberbe.

o TlpoyuuTH 3aIITHTHE MEPe 011 Y/lapa BUCOKOT HanoHa
(HNp. HeWCNPaBHH BHCOKOHAMOHCKH KabloBH,..) Y
UMIbY 3aLITHTE yYEHNKA O] IOBPE/IE H CTIpeuaBatha
owrehetba MepHHX ypehaja.

«  Kopucrutn ynyTcTsa pasnuuuTix npoussohaua o
NPABHITHOM MOCTYIIKY PYKOBakba, OPKaBatba,
KapakTePHCTHYHUM HEHCTIPABHOCTHMA, HAUHHY
H3BOl)erba IMjarHOCTHYKHX MEPErba,...

o [lpakTH4HY HacTaBy YCKJIAIHTH ca i3Bohermem
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JlujarHocTHuka Mepetba Ha MPUMapHoj
CeKyHJIapHOj CTpaHu.

TPaH3uCTOPCKO Nasbeme.
TpaH3MCTOPH30BAHO Masbebe ca
MeXaHHUKUM KOHTaKTima: [TpeHocTH 1
HejocTauu. Pasnuke y onHocy Ha
KOHBEHCHOHAIIHH CUCTEM Nalberba.
Meperba Ha IPUMapHOj 1 CeKyHIapHOj
cTpanu cucTema. TPaH3HCTOPCKO Nasbee
ca Xosnosum aapayuem:. [Ipuxumn pasa.
TMoneagatbe MpuMapHe crpyje.
TMonemagate yrina npetnamberba.
Komauauu ypehaj. Kapakrepuctnunu
npuMepi Ha Bo3uiuma. [peaHocTy n
HEIOCTAlM CHCTeMa. JlujarHocTHuka
Meperba Ha MPUMapHOj M CeKyHIapHOj
cTpanu. TpaH3McTOPCKO Masbee ca

MMHAYKTUBHUM faBayem: [TpuHumn pana.
TonewmaBatbe NpUMapHe cTpyje 1 yria

npernamkera. Komaunuu ypehaj.
KapakTepHCTHYHI NPUMEpH Ha BO3HITHMA.
TIpeaHOCTH H HeIOCTALH CHCTEMA.
JlujarHocTHYKa Mepera Ha MPHMApHO] i
CEKYHJIaPHOj CTpaHH.

EnekTponcko nameme: Onic cucTema.
[peanoctu cuctema. Mpunuun pana.
Vnasuu curnanu. O6pana curhana.
H3nasnu curnany 3a nameme.
EnekTpoHcka ynpasbauka jeInHIuA.
KapakTepueTia i puvMepy Ha BO3WINMA.
TIpeaHOCTH 1 HeIOCTALM CHCTEMA.
JlujarHocTHUKa Mepera Ha PUMApHO] i
CeKyHIapHOj CTpaHH.

MoTnyno enexTporcKo nambeme. Passon
BHCOKOT HANOHA Ca N0cebHUM
MHIYKIHOHHM KaJIeMOM 3a CBAKH
upnHAap. PasBo BUCOKOT HaroHa ca
JIBOBAPHHUHHM HHIYKUMOHHM KaleMiMa
(6obunama), EnexTpoHcka yrpasibauka
jenunuua. KapakTepucTHuHM NpuMepH Ha
Bo3uuMa. [IpeHocTH 1 HenocTaLm
cuctema. JlujarHocTuyka Mepera Ha
TIPHMApHOj M CEKYHIAPHOj CTPaHH.
CaBpemena peuiema CHCTEMa Najberba.
Oric 1 KOHCTPYKIIH}A CABPEMEHHX

TeopHjcke HacTaBe u onpemsbeHouhy paanonuie
PAIHYHTHM CHCTEMHMA Najbekba CMelle (MakeTe,
BO3WJIA,.MCIUTHY ypehaju, .....
+  [lpeameTHn HacTaBHUK MOKe M3MEHHTH 10 10 %
npenopyueHnx caapikaja Moysia uiu 10 20 % y3
carnacHoct Ctpyusor Beha.
+  Ha kpajy Moty/1a yueHHK pajiv 3aBpIIHM TECT 3Hatba.

Ouemupame
Bpe/iHoBakbe 0CTBapEHOCTH HCXOIA BPLUMTH KPO3:
1. mpahere 0CTBAPEHOCTH HCXOA
TECTOBE 3Haba
AKTHBHOCT Ha Uacy
AKTHBHOCT/ M3BEIITAjH Ca MPAKTHYHE HACTaBe
CeMHMHApCKH paj

LB o8-8
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peliierba CUCTEMa Nasberba Ha BO3HINMA.
Tpunuun pana. Pa3son BUCOKOr HanoHa.
M3na3uu cTenenn 3a NpeKkiiatbe npuMapHe
crpyje. CneunuuHOCTH CaBpeMEHHX
pellersa ca JIBe BapHHLE 10 WWIHHAPY.
Tpennocty u Heoctauy. EnexTporcka
YNpaB/bauka jeAnHILA ca U 6e3 H3nasHux
cTenena 3a NpeKHame NpuMapHe cTpyje.
KapakTepucTiinu npumepn Ha
caBpemMeHHM Bo3unuma. [penHocTy u
HEJIOCTALM TOje/IMHUX CHCTeMa.
JlujarHocTHUKa Mepera Ha MPHMapHoj i
CeKyH/IapHO] CTpaHH.

KoHTpo/1a 1€TOHAHTHOT caropeBaa.
['paHuLa IETOHAHTHOT CaropeBamwa oTo
MoTopa. [laBaun neToHaunje. Perynaunja
Yria IpeTnasbera ca nojaBoM J1eTOHaHTHOr
caropesarba. KoHTposna netonaumje Koa
MOTOpa ca HazmyHeHeM. CHIYPHOCT i
JIMjarHOCTHKa I€TOHATHBHOT CaropeBarba.
TpenHocTH 1 HeoCTaUM.
KapakTepucTiiny npuvepu Ha
caBpeMeHUM BO3WIMMa. J{ujarHocTutika
Meperba y CHCTeMy KOHTposie
JIETOHATHBHOT CaropeBara.

OcTaju eJIeMEeHTH y CHCTEMY Nasbera.
BucokoHanoHcku kabiosu. Enement 3a
NPUryIIeHe eeKTPOMArHEeHTHX CMETHH.
KoHTposia 1 BH3YeHH MPEries CBHX
e/leMeHaTa CHCTeMa 3a NaJbetbe.
Kapakrepuctiann ksaposu. [ocsieamue no
Pa OCTanHX eNeKTPOHCKHX CHCTEMA Ha.
BO3MTy. JIMjarHoCTHKa KOMYHHKAIHOHA H
OCLIMJIOCKONCKA MepeHa..

Ocnocobbaparbe
Y4€HHKaA 3a
KOMYHUKaLHOHA 1
OCLIMJIOCKOTICKa Mepea
Y CUCTEMHUMA Najbeba
CMeLle 0TO MOTOpa

ynotpebsbaBa MEpHE aHATIOTHE |
JMrUTAIHE MHCTPYMEHTE (amriepmeTap,
BOJITMETAp, OMMETap, OCLIMIOCKOM)
M3MepH HaroH 1 CTPYjy Mpumapa y
PasMUMTHM CHCTEMHMA Majbekba
cmelle 0To MoTopa,

M3MEpH i TPABHIIHO MPOTyMauu
OCLIJIOrPaM BHCOKOT Hanoxa y
PA3IMUHTM CHCTEMHIMA Nabeba cMelle
0TO MOTOpa

w

TIPAKTUYHA HACTABA:
Vno3aHaBathe ca MEPHOM OMPEMOM H
MHCTPYMEHTHMa, MaKeTama, Mepama
3amTATE M OCTaNNM ypehajuma noTpesHuM
3a peanmsaiijy BexOu.

JlnjarHocTHuka Meperba 1 NoJieliaBaba y
CHCTEMY MarHeTHOT Majbera CMellie 0To
moTopa

JlujarHocTHuKa Mepersa U NoJeliaBaba
YrIa nabera y KOHBEHLHOHATHOM
CHCTeMy Masberba CMelle 0T0 MOTopa

[naH peanu3auuje paaHuX 3aaTaka yCKIaanTi ¢
6pojem paauux Mecta, GpojeM yueHuKa y rpynu ,
onpembeHowhy palNoOHHLE Y WHIbY HCTIyHEHa
3aXTeBa HABEICHNX Y KOMOHM «Mcxoam Moaynay.

'V naGopatopuju 3a Bosuia/paauonuim Tpeba aa Oyne
JZI0BOJLHO PA/IHUX MECTa /14 33 JeAHHM PaiHiM
CTOJIOM/BO3M/IOM/MAKeTOM Oy/1y /1Ba 10 TPH YueHHKA..
[Mouerak npakTH4He HacTaBe, o MoryhHocTH,
YCKJIAANTH Ca TEOPH]CKOM HACTABOM Tako Ja
ozrosapajyhu paziny 3aaun _cliesie 0IMax HaKoH
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MpoBEPH U OTKIIOHH HEUCTIPABHOCTH
BE3aHE 3a CHCTEM KOHTpoOJIE
JETOHATHBHOT caropesama.

I/I3Bpu.||4 JeTabHa KOMYHHKauHOHa
MeEpeiha Ha CABPEMEHHUM BO3WJIMMaA U HA
OCHOBY CTBAPHUX BPEAHOCTH OTKJIOHH
KBAp y CHCTEMY Maberba.

”'SBpU.IM JieTabHa OCUMIIOCKIICKA
MEpera y pasiHYHTHM CUCTEMHUMA
naberba CMELE Y UHbY OTKIaharbha
CIOKEHUjUX KBAPOBA.

Wi3Bpuiy fetabHa Mepera eMHucHje
WM3J1yBHUX racosa

10.

JInjarHocTiuka Mepera Ha PUMapHOj 1
CeKyH/IapHOj CTPaHH TPaH3HCTOPCKOT
cHCTeMa Najbersa CMelliea 0T0 MOTopa
JIMjarHocTiuKa Mepera y eeKTPOHCKOM
CHCTEMY Masbera CMelle 0TO MOTOpa
JlujarsocTitKa Mepera y CHCTeMy najberba
ca /IBOBapHUUHNM GoGHHaMa
JlnjarHocTiuka Mepersa y CHCTeMy Najberha
ca jenHoBapHHUHNM GoOHHaMa
JlnjarHocTHuKa Mepera y CHeTeMy 3a
CNpeuaBatbe IeTOHATHBHOT CaropeBatba
0TO MOTOpA.

JlnjarsocTiuka Mepema
@/NEKTPOMArHEHTHX CMETHH Y PasIHdHTHM
CHCTEMHMA Nasberba

JIMjarHoCTHIKa Meperba y pastuaiT;
CHCTEMHMA 32 Naberbe CMEIe Y3 Mepere
eMHCHje H3TYBHUX racoBa

0bpazie TEOPHjCKOT rpamBa.

Tlpe noueTka Mepersa, yro3HaTH yueHHke ca
MHCTPYMEHTHMA i npuGopom koju he Gutn kopuuthen,
noTpebHMM Mepama Ge3GenHocTh na He nohe 10
noBpeljuBama 1 yHumTema ypehaja/onpeme.
TTpenopyka je (anu Huje 06aBe3aH yC/ioB) 1a HaBeleHe
PpajHe 3a1aTKe, C je/IHOM TPYNoM yUeHHKa, OpraHusyje
M H3BOJIM HACTABHHK KOjU peainyje TeOpHjcKy HacTaBy
3a J1aTH MPE/IMET Y Capailibii ¢ HACTABHHKOM MPAKTHUHE
HacTaBe, KOjH HCTe/pasiHunuTe pajaHe 3a1aTke H3BOIN C
JIPYTOM IPYIOM y4EeHHKaA.
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Hasus moztya:
Tpajarwe moayna:

MHAYKUHOHH KaNeMOBH
28 uacosa

LUU/bEBU MOAYJIA

MUCXOIU MOIYJIA
IMo 3aBpiueTKy Moayna yuenuk hie Gutn y cramy
na:

OBABE3HU U NMPENIOPYYEHU
CAJIPXKAJU MOAYJIA

MPENOPYYEHE AKTUBHOCTHU U HAUMH
OCTBAPUBABA MOAYJIA

= Cruuamwe TEOPHjCKHX U
NPaKTHYHAX 3Hatba 13
MHIYKUHOHHX KalleMoBa
Ha BO3WINMA

1. oGjacHH MPHHLMM pana pasIMuUTHX BPCTa

MHIYKUHOHHX KaleMoBa,

To3Haje Mepe 3alTHTE 011 ylapa BUCOKOT

HArOHA NPH MCMTUTHBAMY MHIYKUMOHHMX

KajleMoBa ,

3. W3BPILIM NPHKIbYYHBAME PA3THIHTHX
MepHuX ypehaja Ha cTe3abke HHIYKUMOHHX
KaseMoBa M MPOBEPH HCTIPABHOCT.

4. M3BPLIM KOMYHMKALUIMOHA MEPEH:A Y
CaBPEMEHHM CHCTEMHMA YTpaBIbatba MOTOPa
1 HA OCHOBY PACIIOJIOKHMBHX MapamMeTapa
Npenosxa u OTKIOHH HEUCTIPABHOCT
MHIYKIHOHOT Kanema.

5. M3BpUIM cTIEUHM(UYHA OCUMIOCKONCKA
Mepea Ha MPUMApHO]j 1 CeKy HIapHOj
CTpaHH MHIYKIMOHOT KajleMa H yTBPIH
CIIOXKEHHje HEHCTIPABHOCTH Y CHCTEMY
YNpaBIbakba MOTOPOM.

o

TEOPUJCKA HACTABA:

«  HameHna HHAYKUHOHHX KajieMa
[pumena Ha Bo3uanMa,
OCHOBHH 3aXTeBH

«  OcHOBHe KapaKTepPHCTHKE H
3anaun

o Tpununun pana n
KOHCTpYKUHja. MarneTtHo
nosbe. MarkeTHo Koo,
Jlobujarbe BUCOKOT HaroHa u
Baphuue. TonnoTHu ryGuim.
Kanauutusuu ryouun. Enepruja
BapHHLE.

«  Bpcre uspazne. Kovnakthe
GoGuue. Onuc 1 KOHCTPYKIMja.
O6auun uspane. bobuue ¢ 4 1 6
u3Bona. bobune y obmmky
monyna. LlTanke unnHapnyHe
GoGuue. Onuc 1 KOHCTPYKIMja

+  Enextpoucku neo
HHAYKUHOHOT Kajiema. Onwc u
KOHCTpyKuMja. M3nasuu crenen,
Tamberse BULIECTPYKOM
BapHHLOM. Mepetbe joHcke
cTpyje.

«  EnexkTpuuuu napamerpu.
Hnykrusroct. KanauntsHocrt.
Axymynupana enepruja. OMcku
ornopu. ly6uun. IpeHocku
OJIHOC HAMOTaja.
KapakTepucTiika BHCOKOT
HanoHa. JIiHaMHYKa YHYTpallba
OTIOPHOCT Kalema.

+  Pa3Boj kajsema Ha OCHOBY
CHMYJIAUHOHHX MeToa.
[pou3Bo/ba MIYKUHOHUX
kanemoBa . Hosn THnosu
MH/LYKIMOHHX Ka/leMoBa Ha

Ha nouetky Mozy/1a yueHHKe YNO3HATH Ca UM/bEBMMA H
MCXOZMMA HACTaBe / yuera, MJIaHOM paja M HauMHUMa
OLEHHBabA.

O6auun nacrase

Mounyn ce peanusyje kpo3 cienehe oGnuke HacTase:
« Teopujcka nacrasa (14 yacosa)

*  npakTHyHa HacTasa (14 yacosa)

Honena onesbemwa ua rpyne
Onemetbe ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPHIANKOM peannzauuje:
e NpaKTHYHE HACTABE

Mecro peannsaunje nacrase
©  Y4HOHHLA- TEOPHjCKa HACTaBA

*  paaHoHHuA/1a60paTOpHja 32 BO3W/IA — NPAKTHYHA
HacraBa

Ipenopyxke 3a peannsaunjy nacrase
o Tlpu oGpann nojenMHNX HACTABHUX jeMHNLIA KOPUCTHTH

naHoe, CITMKE, UPTEKe M MPEeceKe PasinauTHX BPCTA
MHIYKLUMOHHMX KaJleMOBA HA CTAPH]HM H HOBHjHM THIOBHMA
BO3MNA,

o Kopucruru MynTHMenjaliHe npe3eHTalije u CumMyatmje
paia nojeMHIX BPCTa MHAYKIHOHHX KaJleMoBa Ha
BO3WINMA,

«  Kopuctitu pacnionoxme coTepcke nakere 3a
M3yyaBame paja i MPOHANAKEHE KOHKPETHHX
JIMjarHOCTHYKHX BPEIHOCTH KAPAKTEPHCTHUHIX
MHIYKLUMOHHMX KaJleMOBA HA BO3MITY, aHATH3MPATH HUXOBE
KBapOBE H HAYMH JHjarHOCTHKE,

o TlpoyumTH 3aWITHTHE Mepe O YAPapa BUCOKOT HANloHa
KOje MOry H3a3BaTh noBpehuBatba yueHHKa U yHHLITCHE
MepHHX ypehaja npu pasnuunTUM HEMCTIPABHOCTHMA Y
BHCOKOHAMOHCKOM JIe/Ty CHCTEeMa 3a Majbere cvete
BO3MIIA.
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Hucxoam

OBABE3HU U NPENOPYYEHHU

TEMA LHUWbEBU Ilo 3aBpiueTKY Teme );e_ﬂuk e Guth y cTamy CAJIPKAIV TIO TEMAMA HAYHUH OCTBAPUBAIbA ITPOTPAMA
OcnocobbaBatbe * W3payyHaBa PeNaTHBHY H AriCONyTHY BEXBE: Mpenopyke 3a peanuzaunjy Bemou:
YdeHHKa 32 rpeiiKky Mepera; 1. Yro3HaBarse ca J1abopaTopHjcKoM
NpaKTHYHY MPOBEPY « oGpabyje u Tymaun pesysitate Mepera; ONPEMOM H HHCTPYMEHTHMA; o Jenna BexGa ce pay 1Ba CriojeHa WKOJCKa
TojaBa U 3aKOHa 3 * [EMOHCTPHPA MOHALIAKE HACIEKTPHCAHHX yaca 1 3a To Bpeme Tpeba Jia ce ypaje cBa
obnacTi Tena; 2. Knacuukauuja MepHUX rpeiiaka, TayHocT Mepersa 1 0bpajie pesyTaTi.
€JIeKTPOCTATHKE; * JIEMOHCTPHPA MyH-eHE 1 PAKIEHE Mepersa i 00pajia pesysiTaTa Mepersa; « V nabopatopuju Tpeba na Gysie I0BOIbHO
OcnocobbaBarbe KOHJIeH3aTOpa; PAJIHUX MECTA 12 3 je/IHUM PaIHHM CTOJIOM
YydeHHKa 32 © H3padyyHa W U3MEPH EKBHBATCHTHY 3. Haenextpucano Teno; ©Oyny 11Ba /10 TPH yueHHKa.
kopumhemwe KanauuTHBHOCT Be3a KOHIEH3aTopa. * MHs3Bohere BeXkOH ycarnacuTi ca TeOPHjCKOM
OCHOBHHX MEPHHX © NPHMEHH Mepe 3auITHTE Ha pajy. 4. Mepebe KanaunTHBHOCTH, Ty betbe 1 HACTaBOM Tako /1a oaroBapajyhe exGe ciene
MHCTPyMEHaTa. NpakKIberbe KOHIeH3aTopa; 0/IMaX HaKoH 0Gpajie TEOPHJCKOT rpaauBa.
* VYkonuko je moryhe, naoparopijcka Mepetba
. BesuBame KoHzeH3aTopa. TOTBPANTH PAuyHCKHM MyTeM, HIH yPaauTH
ozrosapajyhy cumynauujy Ha pauyHapy.
& « V cryuajy HenocTarka notpedHe onpeme 3a
£ Heke BexkOe, ypaauth oarosapajyhy
E cuMyJIauujy.
g * Ms3Bewraje yueHuKa o pean30BaHuM
E' BexkOama nperyienaT NpHIKKOM NpoBepe
) NPAKTHYHHX BEIITHHA.
E} « HakoH cBakor uukmyca Bex0u, Kpo3

MHIMBUJIYaHH Pajl yHEHNKA, OLEHUTH HUBO
CaB/IAIaHOCTH CTEUEHHX NPAKTHYHUX
BEWITHHA.

« VlHCHCTHpATH Ha T03HABAY H NPHMEHH Mepa
3awWTHTe y 1a00paTopujn

Ipenopyke 32 peanusaunjy Bexou y remn

EaektpocraTuka
Ipe noueTka paza y 1abopaTopHjn ynosHati

YHEHHKE € ONPEMOM U HHCTPYMEHTHMA i
neduuKCcaTH MepHe rpetke. JleTabHo
06jacHuTH yueHHunuMa obpazy pesysirata
Meperba.
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CaBpEeMEHHM BO3UIIHMA.

o KopucTuTH ynyTcTBa pasmuuuTHX NpousBohada o
NPaBHIHOM MOCTYINKY PYKOBakba, 0/piKaBaba,
KapaKTepPHCTHYHUM HEHCTIPABHOCTHMA, HauMHy H3BOl)eba
JIMjarHOCTUYKMX MEPeHba Ha HHCKOHAMOHCKO]j 1
BHCOKOHAMNOHCKOT CTPaHH MHIYKLHMOHOT Kaema.

o IlpakTHuHy HacTaBy yCK/IaAMTH ca n3BolermeM TeopHjcke
HACTaBe 1 onpemIbeHowhy paxHOHHLE PasTHIHTHM
THNOBHMA HHIYKLMOHUX KaleMoBa ca BO3uia,
BO3WJIOM,.HCITHTHHM ypeljajima, MakeTama, .....

«  [lpeaMeTHu HACTABHUK MOsKe M3MEHHTH 110 10 %
npenopyyeHnx caapsaja moayna win 10 20 % y3
carnachoct CtpyuHor Beha.

o Ha kpajy Monynia yueHHK paji 3aBPIIHU TECT 3Hatba.

Ouemwuame
Bpe/iHoBake 0CTBAPEHOCTH HCXO0JA BPUINTH KPO3:

1. npahere ocTBapeHOCTH HCXOA

TECTOBE 3HAHA

AKTHBHOCT Ha 4acy

AKTHBHOCT/ M3BEIITAjH CA IPAKTHYHE HACTABE

2:
3.
4.
5. ceMHHapCKH pajn

Ocnocobbasarbe
yHeHNKa 32
JZIMjarHOCTHYKa Mepera
Ha MHIYKUHOHAM
KaJleMOBHMa BO3UIA

YNoTpedbaBa MEpHe aHaIorTHe H INTHTATHE
HHCTpyMeHTe (amnepmeTap, BONTMETap,
OMMETap, OCUMIOCKOM)

M3BPLIM INjarHOCTHYKA MEpPerba NPHMapHHX
M CeKYHJIaPHHX BE/IMYHHA PasIMUNTHX BPCTa
MHIYKIMOHHX KalleMOBa BO3HJIA.

NMPAKTUYHA HACTABA:
Vro3aHaBame ca MEpHOM
ONPEMOM ¥ HHCTPYMEHTHMA,
MaKeTama, Mepama 3atiTHTe i
octanum ypehajuma notpedHuM
3a pean3aLmjy BeKOH.
JlujarsocTnaka Mepera
npUMapHe CTpyje, PUMapHOT 1
CeKyHIapHOT HarnoHa
MHIYKLHMOHOT Kalema y CHCTeMy
nasbema ca PasBOIAHHKOM
JlujarsocTndka Mepera
npUMapHe CTpyje, PUMapHor i
CeKyHIapHOT HarnoHa Ha
JIBOBAPHUUHO] GOOHHH
JlujarsocTnyka Mepera
npUMapHe CTpyje, PUMapHor i
CeKyH/IapHOT HaroHa Ha
jenHoBapHHuHOj GOOHHH.
JlnjarHocTHuka Meperba
npumMapHe cTpyje u
YNPaB/bayKOr CHrHANA U3
YIpaB/bayKe jeIMHULE MOTOpa

o [lnan peanusauuje paaHuX 3a1ataka yCKIaauTH ¢ 6pojem
panHux Mecta, Gpojem ydeHnka y rpynu , onpemsbeHomhy
PAJIMOHHLIE Y LHIbY HCTYHhEHba 3aXTeBa HABEICHHX Y
Kosnonu «Mexonmn moynay.

oV naboparopuju/parnonuim Tpebda na Oyae 10BOJbHO
PaJIHMX MECTa J1a 3a jeIHUM PaIHHM CTOJIoM Oy 1y 1Ba 10
TPH ydeHHKA.

«  Tlouerak npakTH4He HACTABE, 110 MOTYRHOCTH, YCKNaIMTH
€a TEOPHjCKOM HACTaBOM TaKo J1a onroBapajyhu pamum
3ajauy Cliejie 0MaxX HaKOH 0Gpajie TEOPH]CKOT rpaiiBa.

« [Ilpe noyetka Mepersa, yo3HATH YHEHHKE ca
MHCTPYMEHTHMa 1 NPUGOpoM Koju fie Gurn kopuihen,
notpeGHUM Mepama Ge3denHocTH na He nohe 10
nospeljuBama 1 yHumTewa ypehaja/onpeme.

« [lpenopyka je (anu Huje 0GaBe3aH yclioB) 1a HaBeneHe
pajiHe 3a5aTke, C je/IHOM IPYNoM yueHHKa, OpraHusyje u
M3BOJIH HACTABHMK KOjU peasin3yje TeopHjcKy HacTaBy 3a
JIaTH MIPEIMET y Capaiibi C HACTABHMKOM NPaKTHYHE
HACTaBe, KOjH HCTE/PasTuunTe paaHe 3a/1aTke H3BOMIM C
ZIPYrOM rpyroM YYeHHKa.
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Ha CaBPEMEHO] jeIHOBapHHYHO]
wrranacroj 606uHu ca
©JIEKTPOHUKOM.

JlnjarHocTuuka Meperba
npUMapHe CTpyje, MpHMapHor 1
CeKyH/IapHOT HaMoHa Ha
jenHoBapHHuHOj 600MHM ca
BHIIECTPYKOM BapHHLIOM.
JlujarHocTiuka Meperha Ha
PA3THUNTAM BO3HINMA Ca
CreUHpUIHIM TeXHUUKHM
pelerHMa najbera cvee
(unp. Twin Spark, Metona
npahera caropesarma npeko
JjoHcke cTpyje, MeToaa npahemwa
H30CTaHKa Nasberba ca
JIMjarHOCTHYKHM OTIIOPHHKOM y
CeKyHIapHOM Koity GoGuHe,....)
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Hasus moztya:
Tpajare Moty

Caehuue
32 uaca

LUU/bEBU MOAYJIA

UCXOIM MOAYJIA

IMo 3aBpiueTKy Moayna yuenuk hie Gutn y cramy

na:

OBABE3HU U MPENOPYYEHU
CAJIPKAJU MOIYJIA

MNPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAYJIA

= Cruuamwe TEOPHjCKHX U
NPaKTHYHAX 3Hatba 13
celinua Ha Bo3MIMMa

o

objacHu 1 Nperno3Ha pasiuynTe
KOHCTpyKuMje cBefinua y cuctemnma 3a
nabeme cMellie 0To MoTopa

nposepy aa ;i je yrpalhena ceehuua no
03HALM PA3THYUTHX NPOU3BOfaua NPaBHIHO
onabpana 3a KOHKPETHH OTO MOTOp

3aKJby'UH Ha OCHOBY M3TJIENIa €eKTpoIa
cehulie KakaB je KBATUTET CaropeBarba
CMelle y IHIHHAPY MOTOpa

TNPaBHITHO M3rPaH M YTPaaH NpaBuIHO
onaGpany ceehuily Ha 0TO MOTOp

TpenosHa cneuu(puiHe HeMCNPaBHOCTH
cBehulie Koje I0BOJIE 10 H30CTaHKA Nasberba
CMelle HITH BHCOKHX NMPOGOjHUX HanoHa 3
BHCOKOHANOHCKHMX OCLIMIOCKOTNICKHX MEpeHha
nnentndukyje Heucnpasuy ceehuity kao
M3BOP EJICKTPOMATHEHTHX CMETH:H nomMohy
BHCOKOHANOHCKHMX OCUMIOCKONICKHX MepeHa

TEOPUJCKA HACTABA:

«  OcHOBHM 321aLH W IPHMEHA.
3anaum, noapyyje npuMeHe, passoj.

«  Ycaosu 3a paa ceehuua.
EntekTpuua Hanpesarwa.
MexaHHnuKa Hanpesara. XeMujcka
Hanpesarba. TepMutika Hanpesara.

«  Onuc n KOHCTPYKUHja.
Enextpuunn npuksbyuak. M3omnarop.
Kyhuure. 3antusamwe. Enexrpoze.

«  Marepujanu 3a uspany
enekTpoaa. KomGuHosane
enextpone. CpeGpHe cpenibe
enektpore. [natunacte cpenmwe
enekTpore.

«  Pazanunte BpeTe BapHuUA.
Jlupexrha Bapuuua. ITysajyha
BapHuua. Kombunosana sapruua.

«  Pasmak eaexrtposa.

o Tonoxaj Bapunue

« TonnoTha BpeaHocT cBehuue.
Panua Temenparypa ceehiue.
Tepmuuka onrepehenoct caehuie.

+ Mpunarohasame ceehuue motopy.

Mepere Temnepatype caehute.
Mepetbe joHcKe cTpyje.

« Toroucko nonamae ceehnue.
[Mpomene Tokom pana. Ilpomena
pasmaka esekTpoa. Herososbuu
paIHu yCoBH.

«  Bpcre n3pana ceehnua. Cpehuue
¢dupmn BOSCH, NGK 1 ocranux
NI03HATHX CBETCKUX Mpom3Bohaua.
OcHosHe ceehuue. Buuekpake
cpehinue. Cpehuue 3a 0To MOTOpE
npu pany Ha LPG/CNG. Ceehuue 3a
0TO MOTOpE Ca IMPEKTHHM
yOpusraBawem. Crieuujate

Ha nouetky mMonyna yueHuKe ynosHati ca LMbeBUMa U
HCXONMMA HacTaBe / yuera, MJIaHOM pana H HauMHUMa
OlEHbUBatha.

O6anuu Hacrase

Mouxnyn ce peanusyje kpo3 cienehe ouke HacTase:
*  Teopujcka nactaBa (16 uacosa)

* npakTHuHa Hactasa (16 yacoBa)

Tosena onemersa Ha rpyne
Onemetbe ce nenn Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanmsaumje:
«  MpaKTHYHE HACTaBe

Mecro peaanszauuje nacrase
*  Y4YHOHHLA- TEOPHjCKA HACTABA

*  paauoHHua/1adopaTopHja 3a BO3MIA — NPAKTHYHA
HacTaa

Ipenopyke 3a peanusaunjy nacrase
«  [lpu 06panu nojeMHNX HACTABHHX jeAMHULA

KOPHMCTHTH NaHOe, CITHKe, LpTexe H npeceke caehmua
Pa3HUNTHX CBETCKHX Npom3Bohaua.

«  Kopuctuti MynTHMeIMjanHe npeseHTalmje 1
cuMyJIauuje paja nojeauHuX THnosa ceehuia,

«  Kopuctut pacnionoxkuse copTBepcke nakete 3a
npoHanakerbe NoJaTaka o NpUMEHH 0aroBapajyhnx
cBehuia Ha PasIMUTHM THTIOBHMA MOTOpA 1
PAsTUUATHM BPCTaMa ropHBa.

«  [IpoyuuTH 3aUITUTHE MEPE NIPH U3TPAIHLH/YTPaIHH
cBehia Ha PasIMYUTHM THIOBUMA OTO MOTOPA Y LB
3aTHTE O/ NOBPehHBAbA YUCHHKA.

«  KopucTtuTy ynyTcTsa pasiMuuTuX npoussohaya o
NPaBHIIHOM TOCTYIKY H3rpajiibe, KOHTPOIIE, 3aMeHe,
yrpajibe, KapakTepHCTHIHUM HEeHCTIPABHOCTHMA, ..

«  [lpakTiuny HacTaBy YCKJIaauTH ca n3Boherem
TeopHjcke HacTaBe u onpemsbeHowhy paanoumue
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ceefinue.

+  Obenexasaime ceehnua
pasanduTHX npoussohaua.

« JlemoHTaka n MOHTazKka cBehnue.
TNpaBiiaH MOMEHT 3aTe3ama K1l
PpasTMUNTHX THIOBA cBehIa

+  KapaxtepucTuunu usrienu
cBeluue u AnjarnocTHKa
caropesama y MOTOpY Ha OCHOBY
H3TIe1a eeKTPOa H H301aTOpa
csehnue.

«  TexHuuKa peliera najbema
cmelue ca ase ceehnue no
UHARHAPY

«  TpenyTHo cTame pa3Boja ceehnue
W mepcneKTHBE Pa3Boja.

« Pa3Boj HOBHX cHCTeMa Na/berba
cMele ca J1acepoM, pHMeHa n
nepeneKTHBE Pa3Boja.

PasTMUNTHM THNOBHMA cBehnua yrpaljeHux Ha BO3MNA,
MaKere,....

o TlpenmeTHu HacTaBHUK MOXKe W3MeHnTH 10 10 %
npenopy4eHux caapxkaja moyna uin 10 20 % y3
carnacHoct CTpyutor eha.

«  Ha kpajy MoIyN1a y4EHUK Paliii 3aBPUIHH TECT 3HAHA.

Ouemwupame
BPCHHOBZBC OCTBApEHOCTH UCXO/1a BPLUIMTH KpO3:

1. npaheme ocTBapeHOCTH HCXONA

2. TecToBe 3Hamwa

3. aKTHBHOCT Ha 4acy

4. aKTHBHOCT/ M3BEIITAjH CA NMPAKTHUHE HACTABE
5. cemuHapcku pan

Ocnocobbapame
YUEHHKA 32 PABHIHA
JIMjarHOCTHYKA Mepera
cehula Ha BO3MIMMA

ynotpebbaBa MepHe aHalOrHe H INTHTAlHe
MHCTpYMeHTe (amrnepmeTap, BONTMETap,
OMMeTap, OCLIJIOCKOI)

M3BPIIN IHjarHOCTHYKA MEperba y
pasnuuUTHM CUCTEMHUMA 3a Nabehe CMeLe
0TO MOTOpa €a pa3jMiuTHM BpCTama
ceehnua.

Ipeno3Ha KapakTepuCTHYHE KBapoBe
ceehinua Y CHCTEMY Najbetba CMelle 0TO
MoTOpa

JIMjarHocTHKyje HEMCTIPABHOCT Pa3INUHTHX
THMoBa ceehinua Y PasnuuuTHM TEXHUYKHM
pelehMa CUCTEMa Mabeha Ha OCHOBY
ocuunorpaMa BUCOKOr HarnoHa

]'[peno:ma KapaKTEPUCTHYHE HEUCTIPABHOCTH
Y KOMOpH 3a caropeBarmbe MOTOpa Ha OCHOBY
u3rnena ceehuue,

M3BpIIN JI€TalbHA MEpPera y
BHCOKOHATIOHCKOM JIely CHCTEMA 32 NaJbeHe
cMelle Mpy pajly BO3MIa Ha TedHn HaTHI
rac.

NMPAKTUYHA HACTABA:

1. Yrio3aHaBarbe ca MEPHOM OMPEMOM i
MHCTPYMEHTHMA, MaKeTama, BO3UJIOM H
octanum ypehajuma notpeGHuM 3a
peanuzaimjy BexOH.

2. JlujarHocTHYKA HCTINTHBAA HA
BHCOKOHAMOHCKHM KaGJIoBHMA NpH
ceehuuama ca HenpaBHUM, nosehanuM u
CMaHEHHM 3a30POM.

3. JInjarHocTHYKa HCTINTHBAbA Y
CHCTEMY Ma/berha CMEILE ca NCITUMHUYHO
HEHCNIPAaBHOM METAJIM3UPAHOM
caehuiom.

4. JlnjarHocTHYKa HCMIUTHBAA Y
CHCTEMY Nasbetba CMelle Ca HEIOBOJBHO
npuTerHyToM cBehuom.

5. JlujarHocTuuka MCUTHBAMKbA Y
CHCTeMY Najbetba CMelle ca e ceehne
0 LHJTHHADY.

o [lnan peanusaiuje paaHuX 3ajaTaka yCKIauuTi
Gpojem paaHix MecTa, Gpojem yueHHKa y rpynu
onpemsbeHouihy panHoHuLe y kY HCTyHbeha
3aXTeBa HABEJCHHX Y KOMOHH «McXomi Moty iay.

« ¥ naboparopuju/panuonnun Tpeda na Gyae 10BOLHO
PAJIHIX MECTa JIa 32 jJeIHUM PaHiM CTONIOM GyJly 1Ba
10 TPH YHEHHKa.

»  [Tlouerak npakTHuHe HacTase, no MoryhHocTH,
YCKIaJUTH Ca TEOPHCKOM HACTABOM TaKo Aa
ozrosapajyiiu pajiiu 3aauy cliefie 0Max HaKoH
o0pajie TEOPHjCKOT rpajiuBa.

«  Tlpe nouerka Meperba, yNo3HaTH yueHHKe ca
MHCTPYMEHTHMa 1 pubopom koju hie Gutn kopuihen,
notpeGHIM Mepama Ge3deHoCTH 1a He ohe 10
nospeluBarwa 1 yHuuterma ypehaja/onpeme.

« Ilpenopyxa je (anu Huje 06aBe3aH yC/loB) 1a HaBeJeHe
pajiHe 3a1aTKe, C jeIHOM TPYTIOM yueHHKa, OpraHmsyje
M M3BOIM HACTABHHK KOjH Peaju3yje TeOpHjCKy HacTaBy
3a J1aTH MPEIMET Y Capaiibi ¢ HACTABHHKOM MPaKTHYHE
HacTaBe, KOju MCTe/pasiuunTe pajaHe 3aaTke H3BOIM C
JIPYrOM rpyroM ydeHHKa.

«  TloceGHy naxiby NOCBETHTH NMPEBEHTHBHUM
3AUITHTHHM MEPEHHMA NP1 Mepery Ha
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6. JInjarHocTHYKA HCMINTHBAA Y
cHCTeMy nasberba cMelle ca yrpaheHim
JIMjarHOCTHUKMM OTHOPHUKOM Y
CeKyHIapHOM Koty

7. JInjarHocTHuKa MCITHTHBabA Y
CHCTEMY TMajbersa CMelle NpH paty
MOTOpa Ha TeuHH Had)THH rac.

BHCOKOHAMOHCKOM JIe/Ty CHCTEMa Ca HeMCTIPAaBHHM
caehinuama u Moryhum nocnenuuama no pan
€JIEKTPOHCKOT CHCTEMA 3a YTPAB/batbe PaIoM MOTOpa i
noC/IeMIamMa Mo pajl IMjarHOCTHYKE OMpeme.
Ms36erapatu npekune kabnosa 1 nosehawa 3azopa
caehuua 360r noBeharwa NpoGojHOr HamoHa.
M3beraBaTi yke H30CTaHKe nasberba 3001 owTeherba
KaTaTHTHYKOT KOHBEPTOPa.

5. KOPEJIALIAJA CA JAPYTUM MPEAMETUMA , OJHOCHO MOAYJIUMA

CHCTeMH Nabersa 0To MOTOpa
JlaBauu 1 M3BPLIHK EICMEHTH
Enextpuune unctanauuje u ypehaju
EftekTpuuHe MaliiHe Ha BO3WINMA
OCHOBE e/eKTPOTEXHHKE
EnextpoHnka

EnexTputna meperba

Duzmka

Matematnka

Crpanu je3nk
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1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOI PAJIA — OBJIMLIU U TPAJAILE

CUCTEMM YEPU3I'ABAIA OTO MOTOPA

HACTABA

PA3PE]

Teopujcka HacTapa Bexoe TpakTHyHa HaCTaBa

Hacrapa y G6i1oky

YKVITHO

11 64

64

128

2. UWJbEBU NPEAMETA

+  OcnocoGuTH yueHuka 3a 06aBIbare NM0CI0Ba O/P/KaBaba M OTKIabaka HEMCIIPABHOCTH HA CHCTEMMMA 3a YOpH3raBabe 0TO MOTOPA, CHCTEMHMA 33 KOHTPOJTY MyH:eHa WHIHHAPA
Ba3/lyXOM, MHMPEKTHUM U IMPEKTHUM yOpu3raBarbem GeH3uHa, KOMOMHOBAHHM CHCTEMHMMA Nasbea U yOpH3raBarba M eMUCHjU H3/lyBHHUX racoBa 0TO MOTOpa.

3. HA3UB U TPAJAIE MOIYJIA

Paspen: Tpehu
Tpajame Mozy:1a (YacoBH)
Pen.6p. HA3WB MOJVJIA
il B n b

1. OcHope yOpu3raBatba 0TO MOTOpa 8 4
25 CHCTeMH 32 KOHTPOJTY MyHetba LIJIMHAPA Ba3TyXOM 8
3; Cuctemu 3a yOpusraBaie 6eH3MHa 14 16
4. MHANPEKTHO 1 IMPEKTHO yOpH3raBaibe GeH3uHa 14 16
S KomOuHOBaH# CHCTEMH Mabetba i yOpH3raparmba 12 12
6. Empcuja H3lyBHHX racoBa 0TO MOTOpa 8 8

YKYITHO: 64 64
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4. UWBEBH, UCXOAU, OBABE3HU U MPENMOPYYEHU CAIPXKAJU U HAYUH OCTBAPUBAA MOY.JIA

Hasus moayna:
Tpajatbe MozLyJ1a:

OcHoBe yOpH3raBama 0T0 MOTOpa
12 yacosa

HWBEBU MOAYJA

UCXOAU MOAYJIA
[Mo 3aBpuieTKy MOy.a yueHuk hie Gutu y
CTamwy na:

OBABE3HM U IMPENOPYYEHU
CAIP)KAJA MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIBA MOAYJIA

= Cruuae TEOPHjCKHX U
TPAKTHUHHX 3HAMA U3
OcHOBa ybpH3rasarha
0TO MOTOpa

w

3Ha NPUHLATI Pajia 0To MOTOPA, JHjrpam
pajia BEHTHIIA OTO MOTOpA,

Tn03Haje M PUMEHH 3aLITHTEHE Mepe NpH
paty Ha BO3MITY Ca OKPEHYTHM
MOTOPOM,

M3BPUIM HACHTHOHKALHM]Y KOMIOHEHTH
cHeTeMa 3a MyHhere BasayXoM 0TO
MoTopa.

M3payyHa MOMEHT, CHary MOTOpa, CTerneH
uckopuuihera MOTOpa M crieunduuHy
NOTPOLLILY FOPHBA

TPEro3Ha IETOHATHBHO CaropeBathe
MOTOpA i OTKJIOHH HEHCIPABHOCT KOja
W3a31Bjy TAKAB pajl MOTOPA.,

T03Haje CTaHzap/e 3a TOPHBO OTO MOTOPA
¥ aNTepHATHBHA rOPHBA 3a Pall 0TO
MoTopa

TEOPUJCKA HACTABA:

.

OcHoge paja 010 moTopa. [punimn
paja. UeTBEPOTAKTHM PAHH LHKITYC.
Jlujarpam pana Bentina. Cabujarbe.
OnHoc Basayxa u ropusa. CTeapamwe
cMellie Y MPOCTOPY 3a CaropeBarse.
Mamewe u wmpere niamexa. [otpouwa
ropuBa.

Myweme unannapa. Komnonenre:
CBEIKH BA3AYX W MPEOCTANH W3LyBHH
racosH. M3mena racosa. Hannymeme.
Kontpona Harnyerba.

MowmenT u cuara motopa. IToroxckm
MoMeHT. ['enepucare MomenTa. Besa
MOMEHTA 1 CHare MOTOpa.

Crenen uckopuherna motopa.
Tepmuuks crenen nckopuihersa.
Tepmuuku ry6uun. lyGuum npu
CTexHoMeTpHjckoj cmen. [Tymmnun
ryouum. OpUKUHOnH ryGuun.
Crieungmuna noTpow»a ropusa.
Vruuaj pakropa BuiKa Ba3iyXa. YTHliaj
TpeHyTKa nabewa. Maeanna notpourha
rOpHBA W Maria NOTPOLIbE rOPHBA.
JertonatusHo caropesame. K3sopu
JIeTOHAaTHUBHOT caropeBatba. OCHOBHH
yTHuajHH (aKTOPH Ha IETOHATUBHO
caropesabe. JIeTOHATHBHO CaropeBarhe

KOJI IMPEKTHOT yOpu3rapama GeH3mHa.
Mepe 3a cnpeuaBaibe 1€TOHATHBHOT
caropesaiba. [IpeiHOCTH KOHTpOIE
JIeTOHATHBHOT CaropeBamba.

Bpcre ropusa 3a 0To MoTOpe.
Crannapau 3a ropuso. Kapaktepucrutise
BeNMUNHE. AIUTHBH. ANTepHATHBHA
ropusa. [Torox Ha Teunm HadTHH rac i
KOMINPHMOBAHH MPHPOAHK rac. Pax oto

Ha nouerky mMojiynia yueHuKe yro3HaTH ca tnibeBHMa 1
HCXOZIMMa HacTaBe / yuerba, MIaHOM paja i HauMHIMa
OLEeHHBAMA.

Obaunun nacrase

Mouyn ce peanusyje kpo3 cieehe obmke HacTaBe:
* Teopujcka HacTasa (8 wacoBa)

*  NpaKTH4YHA HacTaBa (4 uaca)

Honena onesbemwa ua rpyne
Onememe ce nenn Ha rpyne (10 10 yuennka y rpynu),

NPUIHKOM peajinzauuje:
*  NpaKTHYHe HACTaBe

MecTo peanusaumje Hacrase

*  YYHOHMUA- TEOPHjCKA HACTABA
*  paauoHHua/;nabopaTopuja 3a BO3MJIA — MPAKTHYHA
HacTaBa

Npenopyke 3a peasusaunjy nacrase
o Tlpn obpanm nojeMHUX HACTABHUX jEMHULIA KOPHCTHTH

naHoe, CIIMKe, LPTEKe, MPeceke 1 JIeI0Be/CKIONOBE 0TO
MOTOpa y pavoHHLK/1abopaTopuj 3a BO3HAA.

o KopucTutu myntumeujaise npeseHTatmje u
cHMyJatje PHHLKTIA Pajia 0TO MOTOPA, MyH:ekha
UMITMHIPA W IETOHATHBHOT CaropeBarha.

«  IlpumennTy noTpeGHe 3aIITHTHE MEPE MPH pajy 0TO
MoTopa (cHcTeM 3a oaBoerse H3IYBHIX racoBa 3
pamuonuue, [T mepe, ¢pusuuke nospene, 6e36aHocT
paja npu roju3ary BO3UIA Ha AM3ANHLLY U CIUUHO).

o Kopuctuty ynyTeTsa pasmuunTix npomussohaia o
TIPABHIHOM MOCTYTIKY PyKOBAkba, ONPKABAk:a,
KapaKkTepUCTHYHUM HEHCTIPABHOCTHMA, HAUHHY
u3BONeHbA INjarHOCTHYKHUX Meperba,

o TlpakTHuHy HacTaBy yCKJIaIHTH ca H3BoherweM Teopijcke
HACTaBe  OnpemMsbeHOLy paiHOHHULE PA3THIUTHM OTO
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MOTOpa Ha aJIKOXOJl H BOJIOHHK.

MOTOpHMa/BO3MANMA/MAKeTaMa U MepHUM ypehajuma.
«  IlpeameTny HacTaBHUK MOsKe n3meHuTH 10 10 %
npenopyyeHnx canpikaja Moayna win 10 20 % y3
carnacHoct CTpyuHor Beha.
«  Ha kpajy Moztynia yueHHK panH TECT 3Hamba

Ouemwusame

Bpe/1HoBakbe 0CTBAPEHOCTH HCXO/IA BPUIMTH KPO3:
npaherse OCTBAPEHOCTH HEXOAA

TECTOBE 3HABA

AKTHBHOCT Ha Hacy

AKTHBHOCT/ M3BEIITAjH Ca TPAKTHUHE HACTABE
CeMHMHApCKH paj

L -ah ol

Ocnocobbasarse
yueHuKa 3a u3Boherse
JIMjarHOCTHYKUX
Mepera y cueTemy
YNpaBlbatba 0TO
MOTOpPOM

YNoTpeG/baBa MEPHE aHalorHe 1
JMruTajIHE MHCTPYMEHTe (amnepmeTap,
BOJITMETap, OMMETap, OCLHMIOCKOMN)
H3MEpH KOMYHHKalLMOHe napameTepe Ha
0TO MOTOpY,

H3MEPH KOMIPECH]y MOTOPA PasiHYUTUM
MeToAama v 0peIH TEXHYKO CTabe
KOMIPECHOHOT NPOCTOpa MOTOpa
M3Bpuin feTajbHa KOMYHHKALMOHA H
OCLIHIIOCKOTICKA Y CHCTEMY KOHTPOie
JIETOHATUBHOT caropeBara.

MPAKTUYHA HACTABA:
Vrio3aHaBae ca MEPHOM ONIPEMOM H
MHCTPYMEHTHMa, MakeTama, Mepama
3alTHTE M OCTaNUM ypehajuma
NOTPeGHUM 3a peaiu3aLujy BeKOH.
JInjarHocTiuka KOMYHHKALMOHA Mepersa
Yy CHCTEMY ynpaBIbakba PaioM 0TO
MoTopa

Mepeme IMHaMHtKe KOMTpPECHje MOTopa
CTPYjHUM KJIEUITHMA, MAHOMETPOM 1
TECTEPOM MPOMYCT/LHBOCTH.
JIujarHocTHYKa OCLIMIOCKOMNCKA Meperha
Y CHCTEMY KOHTPOJIe IETOHATHBHOT
caropesana.

»  Tlnan peanusaumje paaHux 3aaataka yCkaaauTh ¢ 6pojem
panHux Mecta, 6pojem yueHuKa y rpynu ,
onpembeHolly panHOHKLE y LIMJbY HCIYHbEHba 3aXTeBa
HABEJICHNX Y KONOHH «MeX01m Moty 1ay.

« 'V naGopatopuju 3a Bo3uia/pannonnun Tpeda na byne
JIOBOJBHO PA/IHHX MECTA JIa 3a JEIIHUM PalHuM
CTOJIOM/BO3HIIOM/MAKeTOM GyJly /1Ba JI0 TPH YUEHHK,.

«  Tlouerak npakTHYHe HAacTaBe, o MoryhHocTH,
YCKIQNTH Ca TEOPH]CKOM HACTABOM TAaKO 1a
ozarosapajyhu pajsu 3anauu ciiesie 0AMax HakoH obpaze
TEOPHjCKOT rpanBa.

«  Tlpe nouerka Meper-a, yNO3HATH YYCHHUKE Ca
MHCTPYMEHTHMA 1 npuGopom koju hie 6utn kopuhen,
noTpebHiM Mepama GesGenHocTy aa He ohe 10
nospeljuBarba 1 yHHIITeH:a ypelaja/onpeme.

« Tlpenopyka je (anu Huje 0OaBe3aH yc/oB) 1a HaBeIeHe
pajiHe 3a1aTKe, C jeIHOM rPyNOM yueHHKa, OpraHusyje u
W3BOJIM HACTABHUK KOjH Peann3yje TeOPHjcKy HacTaBy 3a
JIaTH TIPE/IMET Y Capaiibi ¢ HACTABHHKOM MPaKTHUHE
HACTaBe, KOjH MCTE/PasunTe PajHe 3aJ1aTKe H3BOIM C
ZIpYFrOM TPYTIOM y4eHHKa.
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Hasus Monysia:
Tpajarbe Moj1yJ1a:

CHeTeMH 32 KOHTPOJTY Ny eiba UHJIHHAPA Ba3ayXoM
16 yacosa

LUMJBEBU MOAYJIA

HCXOAU MOAYJIA
ITo 3aBpieTKy Moays1a yueHuk he GuTH y cramy
na:

OBABE3HH U MPEMOPYYEHU

CAAPKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAKA MOAYJIA

= Cruuame TEOPETCKHX
W MPAKTHYHHX 3HAHa
W3 chcTema 3a
KOHTPOITY Nykekba
LWHITMHIPA BA3IYXOM

I.  NpoBepw MCMIPAaBHOCT pajia €JIEKTPOHCKOT raca | o

MOTOpa 1 OTKIOHH HEHCTPABHOCTH,

TPOBEPH H MPABHIIHO MONECH Pall YCHCHUX 1

M31YBHUX BEHTHJIA MOTOPA.

3. TpoBepH M OTKJIOHH HEHCTIPABHOCTH
YNpaBjbarba MEXaHHIKHM 1 TypGo-nyraunma, | o

4. npoBepH MCNPABHOCT pajia M OTKIOHH
HEHCTIPABHOCTH Y CHCTeMY PELHpKyIaitije
W3IyBHUX racoBa

TEOPUJCKA HACTABA:

Entexctponckn rac. Gynkuuja u
npunuun paaa. lpurymnn nentup-
CEH30p M U3BPLIHM €/leMEHT.
Censopu nesane raca. Hansop
€JIEKTPOHCKOT raca.

Ynpasibaise pajioM BeHTHIA.
Perynaunja dase G6peracror
BpaThia. Yrpassbatbe BEHTHIHMA
npeko obnuka Gpera Bparuia.
CHCTeMH ITyHe KOHTpOJIa paja
BeHTHIa ca GperacTum u Ge3
GperacTor Bpatuia.

JIHHAMHYKO CynepnyHere.
[Mymere npeko myasupajyhnux
YCHCHHUX LieBH. Pe30HaHTHO
nymetbe. Bapujaduina reomerpuja
YCHCHHX LICBH.

MexaHuuKo cynepmyHere.
TIpUHLMN pana 1 KOHCTPYKIHja.
KoHTpona npuTHCKa Mymberba.
TpeaHoCTH 1 HenoCTaLM.
Typoonymere H31yBHUM
racosuma. [puxuun pana n
Kouctpykuuja. TypGonyraun ca
3a06mna3Hum BonoM. TypGonyrwauu
€a MPOMEHJLHBOM reOMeTPHjOM
(VTG). lpeanocTy 1 HeaoCTaLH
TypGonykaya.

Xnaheme ycucanor Basayxa.
KonTpona nmymema Basyxom.
Peunpkyaumja H31yBHHX racoBa.
Orpanuuerse eMicHje a30THHX
okcnna. CMamberse MoTpouhe
ropusa. Pelmpkynaumja 3ty BHUX
racoBa KoJl MOTOPA ca IMPEKTHHM
yOpusraBateM.

Ha nouetky mMozyna yueHHKe YNO3HATH ca LIMbEBUMA U
HCXO/IMMA HAcTaBe / yuera, NJIaHoM paja i HauuHUMa
OLeHHBaba.

O6auun nacrase
Monyn ce peanusyje kpo3 cienehe oGamke HacTase:

* Teopujcka HacTaBa (8 yacosa)
*  MpaKTHYHA HacTaBa (8 yacoBa)

Honena onesbema Ha rpyne
Onememe ce enu Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanusaimje:
+  MpaKkTHYHE HACTABE

MecTo peanusaunje nacrase
*  YYHOHHLA- TEOPHjCKA HACTaBa

*  paanoHuua/nabopaTopuja 3a BO3HIA — NPAKTHYHA
HacTaBa

Mpenopyxke 3a peannsauujy Hacrase
«  Ilpu 0Bpany nojeIMHIX HACTABHUX jeIMHULA KOPUCTHTH

NaHoe, CITHKE, LUPTEKE M MPeceKe PasTnIHTHX
TEXHUUKHX PEllera eJleMeHaTa CHCTEMa 3a KOHTPOTy
1y eHba LWWINHAPA,

+  KopucTuTH My/ITHME IjasIHE Iipe3eHTaluje 0
cHMyJalmje pajia Noje/IMHKX efleMeHaTa ceTema 3a
KOHTPOITY MyHekba UHIHHIPA, a 0CeGHO cyneprytbhaya 1
TypGomnymaya,

+  Kopucrurh pacrnosioxnse codprsepeke nakere 3a
M3yuaBare paja KapaKTePHCTHUHHX elleMeHaTa cHeTeMa
3a KOHTPOJY MyHseHa LIAIHHPA, HHXOBE KBAPOBE 1
ZIMjarHOCTHKY,

+  [lpoyunTu 3aiITHTHE Mepe MoceGHO KO MpoBepe paa
TypGonykhaa Kao i TOKY HCTIHTHBAIbA NPU Pazly MOTOPA
360r ayTOMATCKOT YKJbyuerha BEHTHIIATOPA PACXIaiHe
TEYHOCTH Y LMJbY 3aITHTE Ofl IOBPEA YUeHHKA 1
cripeuasarba oureherma MepHUX ypehaja.
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TpakTuuHy HacTaBy YCKJIaauTH ca W3BoherweMm
TeopHjcke HaCTaBe U onpembeHowhy paaHoHHLe
PasaIMYNTUM MaKeTama, BO3HJINMA, HCTHTHUM
ypehajuma,...

TpeaMeTHU HACTABHUK MOZKe M3MEeHHTH 10 10 %
npenopyyeHnx caapiaja Moayna unm 10 20 % y3
carnacHocT CtpyuHor Beha.

Ha kpajy MozyNia y4eHHK paiy TecT 3Hakba

Ouemwupame
Bpe/HoBatbe 0CTBAPEHOCTH HCXOMIA BPUIHTH KPO3:

npaherse 0CTBAPEHOCTH HCXOa

TeCTOBE 3Hakba

AKTHBHOCT Ha vacy

aKTHBHOCT/ M3BELITAjH Ca NPAKTHUHE HACTaBe
CeMHHAPCKU pan

il ol ol o

Ocnocobasare
Y4EHHKa 32 NpaBUIIHA
JZMjarHoCTHYKA Meperba
y CHCTEMY KOHTpoIe
TyHeha WHTHHIPA
Ba3yXOM

YNOTpe6baBa MEpHE aHANOTHE W AMTHTANTHE
MHCTPYMeHTe (aMnepMeTap, BOATMETap,
OMMeTap, OCUMIOCKON)

H3BPIIN IMjArHOCTHYKA MEEtha Y CHCTEMY
€/IeKTPOHCKOT Faca MOTopa

M3BPIIM AMjArHOCTHYKA MEPEHba y CHCTEMY
YNpaBsbatba PajoM BeHTIIA

H3BPIIH IMjATHOCTHYKA MEPEHba Y CHETEMY
Ha/lnykberha MOTopa

HM3BPLIN MjarHOCTHYKA MEperba Y CHCTeMy
PeunpKyTaLije H3yBHHX racosa

TMPAKTUYHA HACTA

1. JlujarHocTHYKa KOMYHUKAUHOHA U
OCLIMJIOCKONICKA HCMHTHBAMA Y
CHCTEMY eJIeKTPOHCKOT raca MoTopa

©

JIHjarHoCTHIKA HCHTHBAA Y
CHCTeMY YNpaBIbarbata pazoM
YCHCHHX W U3yBHUX BEHTHJIA.

w

JInjarHocTHuKa HCMUTHBAMA Y
CHCTEMY HANyHEHa MOTOPA.

4. JlnjarHocTnuka UCIUTHBAA Y
CHCTEMY PeLIMpKYJIaluje H3lyBHHX
racosa.

Tnau peanu3aimje paaHux 3a1ataka yckaaauTH ¢ 6pojem
palHuX MecTa, GpojeM yueHnKa y rpyn ,
onpemsbeHouIhy PaiHOHHLE Y LHIbY HCIIyHeHha 3aXTeBa
HABENIEHNX Y KONOHH «Mcxomm Moaysiay.

V nabopatopuju 3a Bosuia/paanonuuyu Tpeba na dyne
JIOBOJBHO PAIHHX MECTa /1a 3a Je/IHUM PaHuM
CTOJIOM/BO3MIOM/MaKeTOM Oy/1y /1B /10 TPH YUEHUKA,.
ToueTak NpakTHYHE HACTaBe, Mo MoryhHocTH,
YCKIAJUTH Ca TEOPH]CKOM HACTAaBOM TaKo 1a
oarosapajyhu pajiu 3anaum ciese oaMax HakoH oGpane
TEOPHJCKOT IPaMBa.

Tpe noueTka Mepera, yro3HaTH yueHHKe ca
MHCTPYMEHTHMA H PUGOpOM Koju hie Gutn kopuhien,
noTpeGHIM Mepama Ge30enHOCTH 1a He j1ohe 10
nospeluBama 1 yHumTema ypehaja/onpeme.
Tpenopyka je (a1u Huje 0GaBe3aH yCIIOB) a HaBeeHe
pajiHe 3a/1aTke, C je[IHOM IPYNOM yueHHKa, OpraHusyje i
W3BOJIM HACTABHHK KOjU peasnsyje TEOPHjCKy HacTaBy 3a
JIaTH NPEIMET y capajiibi ¢ HACTABHHKOM MPaKTHYHE
HACTaBe, KOji UCTEe/PA3THYNTE PallHE 3a1aTKe H3BOIM C
ZYFOM IPYIIOM y4eHHKA.
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ucxoau

OBABE3HU U MPEMTOPYYEHH

TEMA LHULEBU Io 3aBpiieTKy Teme );-I:HVIK he Gutn y cramy CAJIPAKAJH 1O TEMAMA HAYUH OCTBAPUBAIbA ITIPOI'PAMA
CTHLAKbe OCHOBHHUX « nepunnuie jenHocmepy ctpyjy u nojmose | TEOPHUJA; Ipenopyke 3a pean3aunjy HacTaBe 3a TeMy.
3HaMba 0 eJIEMEHTHMA Ko IITO Cy MO3MTHBHA M HETaTHBHA CTPYja, |  [lojam jenHocMepHe enekTpuuHe CTpyje JeanocmepHe crpyje
€NEKTPHYHOT KoJla 1 (U3MYKN U TEXHHYKH CMEp CTpYje; (nejcTBa enekTpuUHe CTpyje, jaunHa n
BHXOBO] YIIO3H; * U3padyHa jaumHy cTpyje; FYCTHHA eIeKTPHUHE CTpyje): Ha nouetky oBe Teme 0GjacHUTH (U3HUKY

« 00jacHy 1 H3pauyHa rycTHHY CTpyje; o [lojam eneKTPHUYHOT KOMA U HeroBr CYWITHHY CTPYje, GU3HYKH 1 TEXHUUKH CMep,
OcriocobbaBatbe * JedHHULLIE ENEKTPHUHO KOO M YCIIOB 1 Y e/eMeHTH (CIeKTPHUHH TeHepaTop, TO3UTHBHY M HETaTHBHY CTPY]y.
YdeHHKa 32 KOJly Teue CTpyja; €IeKTPOMOTOPHA CHJIa reHepaTopa, JlaTi npakTHHe BPEHOCTH 3a TYCTHHY CTpYje
H3padyHaBame + 00jacHu esieMeHTe eIeKTPHUHOT KoJa; TNPHjEMHHK, NPEKHAAY, MPOBOAHNLN); Koje ce cycpelly Kozl e/IeKTPHUHHX HHCTanalmja,
KapakTepUCTHIHUX * 06jacHy eIeKTPOMOTOPHY CHITy o OtnopHuLy (€€KTPHYHA OTIIOPHOCT, TpaHchopmaTopa u ci.
BeJIMUHHA y reHepatopa; OTINOPHOCT MPOBOIHHKA, 3aBHCHOCT Tlpuiukom oGpane OBE TeMe ypaauTH BeTHKH
@JICKTPHYHHM « 006jacHy 1 M3pauyHa eNeKTpUUHY OTNOPHOCTH O/1 TEMENEparype, 6poj 3anaraka. Kox pewaparba CIOKEHHX Kojia
KOHMa; OTHOPHOCT; €JIEKTPHUHA MPOBOHOCT); yBeKGATH nicamwe NOTPeOHUX jeHauMHa 3a
* HaBejie BPCTE OTMNOPHHKA; » OmOB 3aKoH (peepeHTHI cMep CTpyje 1 opmuparbe cucTeMa jeiHauMHa, a pelaBaTi
CTHuame 3Haba 0 * 00jacHM eNeKTPHIHY MPOBOAHOCT; HarioHa); €amo cHCTeMe jeIHauMHa ca TPH Heno3HaTe
© OCHOBHHM 3aKOHHUMa « nedunuwe, 06jachHy 1 npumerbyje OMoB « Mepeme cTpyje 1 HanoHa; BeJIMUHHE.
E ENIeKTPHYHOT KoJla 3aKOH; « Tlpeu Kupxogos 3akoH; OGjacHuTH npeTBapate HaNloOHCKOT reHepaTopa
5 (Omos, I u 1l « OmHle Meperbe CTpyje, HaNoHa, 0Topa, « Llyn0B 3aKoH; Y CTpYjHH 1 OGPHYTO N1a 3aTHM NIOKa3aTH Kako
2 Kupxodos, [lynos CHare M pana; « EnekTpuuHM pa u eleKTpUYHa cHara; ce peluaBajy CI0XKeHa KoJia Ha Taj HadiH.
R 3aKOH); « neduume, objachn 1 npumenn [psu Mepetbe elekTpHIHE cHare;
H Kupxodos 3akoH; « PelaBare npocTor kona ca peajHum
2 Ocrniocodbasare « nepunuIIe M NPpUMEHn L1y/10B 3aK0H; reHepaTopoM;
§ YueHHKa 3a peluaBaibe | » M3pauyHa cHary u pax nomohy Llysosor « CHara resepaTopa, CHara npujeMHIKa,

MPOCTHX U CIOXKEHHX
€JICKTPHYHMX KOJIa;

3aKOHa;

« pelaBa pocTa Kojia ca peanHum
reHepaTopoM;

« M3padyHa CHary reHepaTopa i cHary
npHjeMHIKa;

« o0jacHu pexkuMe pajia renepaTopa;

« pellaBa pasiuuTe BE3e PEAHHX
reHepaTopa;

« neduHHMLIe CTPYjHU reHepaTop;

« o0jacHu npeTBapatbe CTPYjHOr reHepaTopa
Y HarnoHCKHU 1 06pHYTO;

« H3pauyHa eKBHBAJIEHTHY OTOPHOCT
PasIHUNTHX BE3a OTHOPHHKA;

« peluasa npocta Kosa nomohy yonurexor
OMoBoOr 3aKOHa;

KO()HUHjEHT KOPHCHOT JIejcTBa
reHepaTopa;

o Pexumu pasia renepatopa (pexxum npasHor
XOJ1a, KPaTKOT CMoja M PeXHM MaKCHMallHe
KOpHCHE cHare);

« Hanoncku renepartop (penna 1 napanenHa
BE3a reHeparTopa, eKBUBaJICHTHH
reHeparop);

o CrpyjHu reHepatop (1eanaH 1 peanax
CTPYjHU reHepaTop);

« TlperBaparbe CTpyjHOT reHepaTopa y
HAroHCKH 1 0OPHYTO;

« Besusame oTnopHuka (peaHo, napaiesHo u
MELIOBHTO BE3HBakE OTMNOPHHKA);
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Hasus momysia:

Cucremn 3a yopusraBame GeH3HHA

Tpajatbe Moayna: 30 uacoBa
MUCXOIU MOAYJIA
OBABE3HU U MNPENOPYYEHU MPENOPYYEHE AKTUBHOCTHU U HAYUMH
HALEBU MOIYJIA IMo 3aBpeTKy Mouynany:euux he 6uTu y cramy CAZIPAKAIM MOJY.JIA OCTBAPMBAH>A MOJYJIA

*  Cruuambe TeOpeTckuX u
NPAKTHYHNX 3HAMbA
cucrema 3a
yOpusraBarme GeHsuHa

1. uaeHTHUKYje pasiuuuTe CHCTEME 3a
yOpH3raBame Ha CTApHjHM BO3HIHMA,

2. M3BPIIM AMjarHOCTHYKA MEPEHa U OTKIOHH

HEHCMIPABHOCTH y cHcTeMy yOpusrasatba K-,

KE-Jetronic

M3BPLIM IMjarHOCTHYKA MEPErba M OTKIOHH

HEHCTIPABHOCTH y CHCTeMY yGpH3rasarba L-,

L3-, u LH-Jetronic

4.  W3BPLIM AMjarHOCTHUKA MEPErba i OTKIOHH
HEHCTIPABHOCTH y CHCTeMY yGpH3raBarba
Mono-Jetronic

w

TEOPHUJCKA HACTABA:
Hcropujekn passoj cucrema 3a
y6pusrasame. Uctopujckn
Ppa3sBoj M nperes cucTemMa
cucTema 3a yopusrasame.
OcHoOBHe ynpaBJbatke
Bapujabne.

D-Jetronic. Ipernen cuctema.
Mpunuun pana. [punaroherwe
YCOBHMA pajia MOTOpa.

K u KE-Jetronic. Ilpernen
cucrema. [pununn paja.
Perynatop cmewue. Bpusrauu.
TMpunarohere yciosuma pana
MOTOpa. 3aTBOpEHa NeTiba
namb/1a KOHTpoJIE.
KapakTepucTiuHu KBApOBH 1
ZMjarHOCTHKA CHCTEMa.

L L3, LH-Jetronic. Ilperaen
cuctema. Meperbse KonuunHe
ycucasor Basayxa, Onpeluarbe
KOJIMYMHE yOPH3raHor ropusa.
IMpunaroljere pexumnuma paaa
motopa. Kapakrepuctuinu
KBapoBH. JInjarHocTika
cucTema.

Mono-Jetronic. Ilperien
cucrema. Lientpanna jennnnua
3a yGpH3raBathe ropusa.
Bpusray. Perynauuja npasHor
xona.Perynaunja nputicka
ropusa. [Tpunaroherse ycoBima
pana motopa. Obpaa rosaraka.
KapaktepucTHIHU KBapOBH.
JlujartocTika cucTema.
Cucremn yopusraBama
0GeH3HHA HA CTAPHjHM
AMEPHYKHM N jANaHCKHM

Ha nouetky Mozynia yueHHKe yo3HaTH ca UM/beBUMA H
HCXOIMMA HacTaBe / yuera, MIAHOM paja H HauMHUMa
OLEbUBakba.

O6auun nacrase

Monyn ce peanusyje kpo3 cnenehe oGnmke HacTase:
+  Teopujcka HacTasa (14 yacosa)

«  mpakTH4Ha HacTasa (16 uacoBa)

Hojena onesbera na rpyne
Onemewe ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUIMKOM peanmsauuje:
¢ MpaKTHYHe HacTaBe

Mecto peannszaunje Hactase
*  YYHOHHUA- TEOPHjCKA HACTaBa

*  paxHoOHHUA/TabOPATOPHja 32 BO3WIIA — NPAKTHYHA
HacTaBa

Mpenopvke 3a peannsauniy nacrase

o Ilpu oGpanu nojeIMHUX HACTABHUX jeMHULIA KOPHCTUTH
naHoe, CIHKe, UPTEIKe, KAPaKTEPHCTHUHE elleMeHTe
PasTMUNTHX cHCTeMa yOpu3raBaba OeH3MHA HA CTAPH]HM
BO3UITHMA,

«  KopucTuti MyITHMEHjaTHE NPE3eHTalMje H CHMyJalnje
pajia MojeIMHAX CHCTeMa 3a yOpHsraBarbe,

«  KopucTuTy pacnonoxnse copTepeke nakere 3a
H3yuaBathe pana KapakTePHCTHYHUX CHCTEMA 33
yOpu3sraBatbe, HHX0BE KBAPOBE M IHjarHOCTHKY,

o TlpoyunTu cieundyuHe 3alTHTHE MEPE Y 3aBHCHOCTH Ol
BpCTe CHCTeMa yOpH3raBaa y Liiby 3aliTHTe 01l MOBpeae
yUeHHKa.

«  KopucTuTi ymyTcTBa pasiuuuTHX npoussohaya o
MPaBHITHOM MOCTYNKY PYKOBakba, ONpkaBama,
KapaKkTepHCTHUHHM HEHCTIPABHOCTHMA H HAYHHY
OTKJIambakba HeucnpaBHOCTH. [TocebHo 00paTHTH Naxiby Ha
JZMjarHocTHUKe MOTYRHOCTH CTapHjuX cHCTeMa 3a
yOpusrasawe (tpenhyhu Koz, cneunguusn KOHEKTOPH 3a
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Bo3uanma. [lpernen cucrema.

Vopusrasawe Gensuna. bpusrau.

Perynatja npasHor xoza.
Perynaija nputicka ropusa.
Tpunarohere ycioBnma paza
motopa. Obpana nojaraka.
KapaKTepHcTHUHH KBApOBH.
JlujarHocTuka cuctema.

ZIMjarHO3y Ha PA3THUHTHM THIIOBMMA BO3MIA-
HECTAH/APAM30BAHH JIMjArHOCTHUKH KOHEKTOPH, ...)

o TlpakTHuHy HacTaBy yCKJaauTH ca u3BohermeM Teopujcke
HAcTaBe u onpembeHollly paiHOHHLE PAa3THYHTHM
MakeTama/BO3IMMa, HCMIUTHUM ypehajuma,

o IlpenveTHu HaCTaBHHK MOJKe W3MeHHTH 110 10 %
npenopyyeHuxX caapxaja Moaysia i 10 20 % y3
caryiacHoct CtpyuHor seha.

o Ha kpajy MOIynia yUeHNK paiii TECT 3Hamba

Ouemwusame
BpeHoBare 0CTBAPEHOCTH HCXO/1a BPLIHTH KPO3:
1. npahere ocTBapeHOCTH Hcxona
2. TecToBe 3Hama
3. aKTHBHOCT Ha 4acy
4.  aKTMBHOCT/ M3BEIITAjH CA MPAKTHYHE HACTaBE
5. ceMMHapcKu pan

Ocnocobbasarbe
YHEHHKa 3a MPaBHIHA
JIMjarHOCTHYKA Meperba
y cHcTeMuMa
yOpusraparwa GeHsnHa

ynoTpeb/baBa MEpHE aHAlIOTHE H IMTHTATTHS
MHCTPYMEHTE (aMnepMeTap, BOITMETap,
OMMeTap, KOMYHHKAIHOHH IHjarHOCTHYKH
ypehaj, ocumnockon)

M3BPLUN IMjArHOCTHYKA OCLIATIOCKOMNCKA
Meperba i Meperha IPUTHCAKA Y CHCTEMY
ybpusrasamwa K,KE-Jetronic

H3BPIIN KOMYHHKAIMOHA H OCLHIOCKOMCKA
Mepera y cHcTeMy yOpusrasawa L-Jetronic
M3BPLIN KOMYHHKALMOHA H OCLUIOCKOTICKA
Mepera y cucteMy yopusrasama LH-Jetronic
M3BPIIN KOMYHHKAIHOHA 1 OCLIIOCKOTCKA
Mepera y cHcTeMy yopusrasawa Mono-
Jetronic

MPAKTUYHA HACTABA:
1.JlujarHocTHYKa HCMIUTHBAbA Y
cuctemy yopusrasawa K n KE-
Jetronic

2.JlujarHoCcTHYKa HCMIHTHBAbA Y
cucremy yOpusraBara L-Jetronic

3. JlujarHocTHykKa HCIIMTHBAbA Y
cucremy yOpusrasarwa LH-Jetronic

4. JlujarHocTHYKa HCTINTHBAbA Y
cucTemy yopusraparma Mono-
Jetronic

5. JInjarHocTHyKa HCIUTHBAMbA Y
cucTemy yopusrapara OeH3MHA Ha
CTApHjUM aMepPHUKNM/janlaHCKUM
BO3UIIHMA

« [lnan peamnsaiuje pagHiX 3ajaTaka yCKIaauTH ¢ Gpojem
panHuX MecTa, OpojeM yueHnKa y rpynu , onpemsbeHomhy
PAIMOHHLE Y LIHIbY HCIYHEHA 3aXTeBa HABEJCHHX Y
KoNoHH «MexomH Moaysiay.

« 'V naGopatopuju/panHonnuy TpeGa a Gyae 10BOJLHO
PAJHUX MECTA /1 33 jeIHUM PaJHiM MecToM Gyy /1Ba 10
TPH yHEHHKA.

« Tlouerak npakTHUHe HacTaBe, N0 MOryhHOCTH, yCKIaauTH
ca TEOPHjCKOM HACTABOM TaKo J1a OAroBapajyhe BexGe
cilesie 0OIMaxX HAKOH 00paJie TEOPHCKOT FPpajIuBa.

« Tlpe noueTka Mepera, yNo3HaTH yHeHHKE ca
MHCTPYMEHTHMa 1 NpHGOpoM Koju he GuTH Kopuihen,
noTpeGHUM Mepama Ge3denHocTn a He nohe 10
nospeluBamwa 1 ynuumrera ypehaja/onpeme.

« Tlpenopyka je (anu Huje oGaBe3aH yc/ioB) a HaBeeHe
pazHe 3a1aTKe, C jeAHOM PYTIOM YYeHHKa, OpraHusyje u
M3BOJIM HACTABHHK KOjU peajin3yje TeOpHjCKy HacTaBy 3a
JIaTH NPEIMET Y CapajIii ¢ HACTABHUKOM MPaKTHUHE
HacTaBe, KOjH HCTe/Pa3uinTe paaHe 3aaTke N3BOH C
ZIPYroM rpyroM y4eHHKa.

o TlocebHy naskiby NOCBETHTH OCLIMIOCKOTICKMM MeperHMa
10 MMHOBHMA PavyHapa 3a yNpaBbathe PaoM MOTOpa,
003UpOM /1a Cy AMjarHOCTHYKE KOMYHHKALIMOHE BPEHOCTH
BEOMa CKPOMHE HIIH HX YOMIITE Hema. Y TOM LHiby
CHMYJIHpaTH oAroBapjyhe HeHcnpaBHOCTH Aa ce 100Hjy
T03HATH OCLIOTPAMH 10 THHOBHM padyHapa u3
oroBapjyhux eeKTPOHCKMX CePBHCHUX MHDOpPMaILija
(unp. ESI-tronic, Autodata, WorkShop, ElsaWin, ....).
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Hasus Monysia:
Tpajame Monyia:

WHIHPEKTHO 1 ANPEKTHO yOpu3raBame Gensnna
30 yacosa

LUMJBEBH MOAYJIA

HCXOAU MOAYJIA
ITo 3aBpuieTKy MoyJ1a yueHuk he GuTH y cramy
na:

OBABE3HH U MPEMOPYYEHU
CAAPKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAYJIA

®  Cruuame TEOPEeTCKHX
W MPAKTHYHHX 3HAHa
HHIMPEKTHOT 1
JIPEKTHOT
ybpusraBamwa GeHs1Ha

MIeHTH(HKYje pasiuyiTe KOMIOHEHTE
CHCTEMA 3a Hamajare ropHBOM,

NpOBEPH HCTPABHOCT Pajia H OTKIOHH
HEHCIIPABHOCTH y CHCTEMY 32 Hanajatbe
TOPHBOM KOJI CHCTEMa Ca yGpH3raBamem y
YCHCHY rpaHy,

NpOBEPH HCTPABHOCT Pajia M OTKJIOHH
HEHCTIPABHOCTH y CHCTEMY 3a Hamajarbe
FOPHBOM Ha HUCKO- H BHCOKO-NPHTHCHO]
CTPaHH KOJI CHCTEMA Ca IMPEKTHHM
ybpusraBamem GeH3MHa.

TIpoBepH HCMIPABHOCT pajia i OTKIOHH
HEHCTIPABHOCTH Y CHCTEMY 3a KOHTPOITY
Hcrapema u3 peseppoapa.

M3Bpin cneunguyHa ujarHocTHyKa
KOMYHHKALHOHA 1 OCLIIOCKOTICKA Meperba y
cucTeMy yOpH3raBama ropusa y yCHCHY rpaHy
M IMpeKTHOM YOpu3raBaiby GeH3nHa.

TEOPUJCKA HACTABA:
CucreM 32 HanNajambe rOpHBOM
KOJI cHCTeMa yOpH3raBama y
yeucHy rpany. YOpusrasawe y
YCHCHY TPaHy: CHCTEM ca
TOBPATHHM BOIOM, CHCTeM Ge3
TOBPATHOT BOJIA, CHCTEM
cHaGnieBata ropuBa npema
3aXTeBHMa MOTOpa.

CuereM 3a HaNajambe rOPHBOM
KOJI CHCTEMA €2 INPEeKTHHM
yopusrapamwem Gensuna. Kono
Huckor npuTicka. Koo Bucokor
npuTHCKa. KOHTHHYaHI CHCTEMH.
CucTeMH Hanajamba npema
3aXTeBHMa MOTOpA.

CuHeTeMH 32 KOHTPOTY Henapema
ropHBa H3 pe3epBoapa.
Koucrpykunja n npuuLun paza.
Kowutpona pana.

Enextpuyna nymna 3a
ropuso.®@uirep. Koncrpykumja,
npuHuUMN paja. HeucnpasHocTy.
Tlymne BHCOKOr NpHTHCKA.
KoHcTpyKInja u npiHLMN pana
TyMITH BHCOKOT TIPHTHCKA NPBE,
npyre u Tpehe rexepatuje.
Vnpassbare. Kaposu u
JIMjarHOCTHKA.

AKyMy/IaTOPCKa 1eB 33 TOPHBO.
EfleKTpOMarHeTH1 BEHTHIIH 32
peryJaiijy NpuUTHCKa FropHBa.
MeXaHHUKH CHTYPHOCHH BEHTHIIH.
PerysiaTopu NpuTHCKa ropHBa.
TlpurymnBaymn NpoMeHe NPUTHCKA
ropusa.

YopusraBame y yCHCHY rpany.
[pernen. [Mpunuwn paga. Bpere

Ha nouetky Mo/ysia yueHHKe YNO3HATH Ca Ln/beBUMA U
HCXO/IMMA HAcTaBe / yuera, NJIaHoM paja i HauuHUMa
OLeHwHBamba.

O6aunum nacrase
Monyn ce peanusyje kpo3 cienehe oGamke HacTase:

« Teopujcka HacraBa (14 yacopa)
« mpakTHYHAa HacTaBa (16 yacopa)

Mozena one/bera Ha rpyne
Onememe ce enu Ha rpyne (10 10 yuennka y rpynu),

NPHIMKOM peanusaimje:
+  MpaKkTHYHE HACTABE

Mecto peannzaunje nacrase
*  YYHOHHLA- TEOPHjCKA HACTaBa

*  paanonnua/nabopaTophja 3a BO3WIA — NPAKTHYHA
HacTasa

Mpenopyxe 3a peanusaunjy nacrase

o [lpu 0Opany nojeiMHMX HACTABHUX jeIMHULA KOPUCTHTH
NaHoe, CIIHKE, LPTEKE M MPeceKe PasTnIHTHX
KOMTMOHEHTH HAUPEKTHOT U ANPEKTHTOT YGpH3raBarha
Gensnua,

«  Kopucturh MyaTHMeIHjaHe Npe3eHTaLje 1
CHMYyJaLije pajia HHARPEKTHOT H IMPEKTHOT
yOpusraBamwa GeHsuHa,

+  Kopucruth pacnosoxuse codprsepeke nakere 3a
M3yuaBare paja cneun(uIHIX KOMIOHETHH CHCTEMA
MHIMPEKHTOT M IMPEKTHOT yGpH3raBatba GeH3uHa,

«  [lpoyunTtn nponucaxe 3alITHTHE Mepe MoceGHO Ko
pacTaBjbatba 1 CaCTaB/baka KOMIOHEHTH CHCTEMa Ca
JMPEKTHUM YOpH3raBameM OeH3HHA Y LHJbY CpeuaBama
M3a31Bakba N0Kapa 3001 MOBUIIEHOT NPUTHCKA FOPHBA.

«  KopuctuTi ynyTcTBa pasnuuuTUX npoussolaua o
TPABHITHOM NOCTYTIKY PYKOBakba, ONpKaBarba,
KapaKTEPHCTHYHUM HEHCTIPABHOCTHMA KOMIIOHETH
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yOpusrasama. dopmuparse cvele.
Tasmberbe XOMOreHe cuelle.
EnextpomarneTHu Gpusraun.

o JIupexTHO YOpH3raBame GeH3HHA.
[Mperaa. [Mpuniwn pana. [pouec
caropesaa. Bpcte yopusrasama
ropusa. OnepaTHBHH MOJIOBH pajia.
®Dopmupatse cMele. [Nambere
XOMOTEHE H CII0jeBUTE CMelle.
Bucokonputuchi Gpusrad.
[Mobyhusarme dpusraua.
EfekTpoMarHeTHH u nue3o Gpusray.

CHCTEMa 3a IMPEKTHO W MHMPEKTHO YOp3u3aBarhe
OeH3nna.

«  [lpakTHuHy HacTaBy yCKIaIMTH ca H3BOheHwem
TeOopHjCcKe HACTaBe i onpemsbeHowhy panonuie
PAsTMUNTHM KOMTIOHEHTaMa CHCTeMa 3a yOpusraBatbe Ha
BO3WIMMA, BO3WJIOM,.HCIIMTHHM ypehjajuma, MakeTama,....

o IlpeameTHy HACTABHUK MOXKeE H3MeHUTH 10 10 %
npenopyueHnx canpikaja Moayna uim 10 20 % y3
carnacHoct Crpyuror Beha.

«  Ha kpajy Moztynia yueHHK panu TECT 3Hamba

Ouemwusame

Bpe/HoBame 0CTBAPEHOCTH HCXO/IA BPUIMTH KPO3:
npahierse 0CTBAPEHOCTH HEXOaA

TECTOBE 3HAKA

AKTHBHOCT Ha Hacy

AKTUBHOCT/ H3BEIUTAjH CA NPAKTHYHE HACTaBe
cemMHHapCKH paj

b o R

Ocrnocobbasatbe
YYEHHKa 32 NpaBUIIHA
ZIMjarHoCTHYKA Mepera
y chcTeMuva
HHIMPEKTHOT 1
ZMPEKTHOT
yOpusrasata Gensuua

ynotpeGbaBa MEPHE aHANOTHE W INTHTAHE
MHCTPYMEHTE (amMnepmeTap, BoiTMeTap,
OMMeTap, OCLIIOCKON)

M3BpLIN HMjal"HOCTH'-lKa HCIIUTUBAKA
MNPHUTHCKA U NMPOTOKa ropusa

U3BpLIN uujarnocTwma HMCIIUTUBAKA
e/IeKTPUYHE MyMIe y pe3epBoapay

H3BPIIN JleaI'HOCTM‘{KB HUCTNIUTHBAkA
Opusraua

M3BPLIHM IMjrHOCTHYKA HCTIHTHBAA Y
CHCTEMY Hariajatba FOPHBOM KO AUPEKTHOT
yOpusrasama GeH3nHa

M3BPUIM CrieUn(uHa KOMY HHKALHOHA 1
OCLIMJIOCKOIICKA MEPerba Y CHCTEMY
CJIEKTPOHCKOT yNpaBjbatba €JIEKTPUHIHOM
MyMIIOM 3a ropHBO

NPAKTUYHA HACTABA:

1. Yno3aHaBatbe ca MEPHOM ONPEMOM 1
MHCTPYMEHTHMa, MakeTama, BO3UJIOM H
octanum ypehajuma norpedHuM 3a
peanuzaimjy Bexon.

2. JlujarHocTHYKa HCIIUTHBAA
NPUTHCKA M NPOTOKA FOPHBA Y CHCTEMY
ca u6e3 TNOBPATHOT BOJA.

3. JlMjarHocTHYKa HCIINTHBAMbA
HMCNIPaBHOCTH Pajia eNeKTPUUHE Mymne 3a
TOPHBO y pe3epBoapy.

4. JlujarHocTHYKa HCITUTHBAA Y
cHCTeMy 3a pereHepaljy Henaperwa u3
pesepBoapa.

5. JlujarHocTiuKa HCMIUTHBAbA HA
Gpusraunma (ocumsnockonom, ypehajem
3a POBepy KOJMH4YNHE U MJa3a Opusrava)

6. JlnjarHocTHYKa HCTIUTHBAbA Y
CHCTeMy Hanajamba rOpHBOM KO

JIMpeKTHOT yOpu3rapamwa GeH3MHA
(Meperba Ha HHCKOMPUTHCHO] U

o Ilnan peanusaumje paaHux 3ajzaraka yckaaautH ¢ 6pojem
panHux Mecta, GpojeM yueHuKa y rpynu ,
onpemsbeHolly paTHOHHLE y LIMJbY HMCTYHEHba 3aXTeBA
HABEJICHNX Y KONOHH «Mcxoam Motyiay.

« 'V naGopatopwuju 3a Bo3uia/paanonniu Tpeda aa 6yne
JIOBOJBHO PATHHX MECT /1 32 JeJIHIM PaHUM
CTONIOM/BO3MIOM/MaKeTOM Gy/1y /1Ba 10 TPH yHueHHKa,.

+  Tlouetak npakTHuHe HacTase, 1o MoryhHocTH,
YCKIAUTH Ca TEOPH]CKOM HACTABOM TaKo 1a
onroBapajyhu panHu 3anauu ciiefie oMax HakoH obpane
TEOPHjCKOT FPajnBa.

«  Tlpe noyetka Mepera, yro3HaTH YUeHHKe ca
MHCTPYMeHTHMa 1 npubopom koju hie Gutn kopumhen,
noTpedHiM Mepama GesbenHocTH na He aohe 10
nospeluBara 1 yHHIITEHa ypehaja/onpeme.

« Tlpenopyka je (anu Huje 0DaBe3aH ycloB) 1a HaBeIeHe
PpajiHe 3a/1aTKe, C je/IHOM rPyNOM y4eHHKa, OpraHmsyje 1
M3BOJIH HACTABHUK KOjH Peann3yje TeOPHjCKy HacTaBy 3a
JIaTH TPE/IMET Y Capajitbi C HACTABHHKOM MPaKTHUHE
HACTaBe, KOjH HCTE/asiiuuTe pajHe 3aJ1aTKe H3BOH C
JZIPYFOM TPyrioM yueHHKa.
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BHCOKONPHTHCHOj CTPAHH FOpHBa,
Mepera CHrHala 1aBada M M3BPUIHMX
enemMeHarta 3a peryJiaiujy npuTHeka
ropasa, OCLHMIOCKONCKa Meperba Ha
€JIEKTPOMATHETHIM H TIHE30
Opusradnma)

7. JlujarHocTutka Mepersa y CHeTeMy
€/IeKTPUYHE MyMTIe 32 TOPHBO
YNpaBJbaHe MOCeGHOM ENEKTPOHCKOM

jenuHuLIoM
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Hasus monyna:
Tpajaibe MoJ1yJia:

KomOuHoBaHH cHCTeMH najbera i yﬁpmrasan-ﬂ
24 yaca

HWBEBU MOJYJA

HCXOIU MOAY.JA
IMo 3aBpiieTky MOJtya yueHuk hie GuTH y cTamy
na:

OBABE3HM U MPENOPYYEHU

CAZIPY)KAJU MOIYJIA

MNPENOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPHUBAA MOAYJIA

= Cruuame TeOPETCKUX
M IPAKTHYHAX 3HAHA
M3 KOMOHHOBAHNX
cHCTeMa Nasbewa i
yGOpusrasama

o WnenTudukyje 1 3Ha npUHLMN paja
PasIMaUTHX KOMOMHOBAHMX CHCTEMA NaJberba
u ybpusraBara

o Mnentudukyje OCHOBHE KOMIOHEHTE, H3BPLIH
JZIMjarHOCTHKY M OTKJIOHU HEHCTIPABHOCTH y
cHcTeMy ynpasibata MoTopom M —Motronic

e MmeHTn(uKyje OCHOBHE KOMITOHEHTE, H3BPLIH
ZMjarHOCTHKY M OTKIIOHH HEHCTIPAaBHOCTH Y
cucTeMy ynpasibatba MoTopom ME —Motronic

o Mnentudukyje OCHOBHE KOMIMOHEHTE, H3BPLIH
JIMjarHOCTHKY M OTKJIOHH HEHCTPABHOCTH y
cucTeMy ynpasibaa Motopom DI —Motronic

o Mnentndukyje OCHOBHE KOMITOHEHTE, H3BPIIH
JMjarHoCTHKY M OTKJIOHH HEMCTIPABHOCTH Y
cHcTeMy ynpaBibaa MoTopoM Bi-Fuel —
Motronic

o Mientngukyje OCHOBHE KOMIOHEHTE, H3BPIIH
JMjarHOCTHKY M OTKIIOHH HEMCIPABHOCTH Y
PATHUHTHM CHCTEMHMA YTPaBJbaka MOTOPOM
TO3HATHX CBETCKHX MpOM3BoOhaua

TEOPUJCKA HACTABA:

w

Mperen cuctema. Enextponcka
KOHTpOJIa Pajia MOTOPA y OTBOPEHO] 1
3aTBOPEHO] METIbH.

M —Motronic. [persen cuctema,
OCHOBHH /1aBaH H H3BPIIHH
enementh. KapakrepucTuke 1
cTpyktypa cictema. [lpuvepn
npumene. KapakTepuCTHYHI KBApOBH
M JIMjarHOCTHKA.

ME-Motronic. [pernen cuctema,
OCHOBHH JIaBAYH ¥ H3BPUIHH
enementH. KapaktepucTuke 1
cTpykTypa cictema. [puvepn
npumene. KapakTepucTHIHI KBApOBH
M JIMjarHOCTHKA.

DI-Motronic. Ipernen cucrema,
OCHOBHH /1aBauH H H3BPUIHH
enementi. KapaktepucTuke 1
ctpyktypa cuctema. [pumepn
npumene. KapaktepucTuiHn KBapou
M IMjarHOCTHKA.

Bi
OCHOBHH /IaBauH H H3BPUIHM
enemenTH. KapaktepucTuke 1
cTpykTypa cictema. [pumepn
npumene. KapaktepicTiusm KBapoBH
M JIMjarHoCTHKA.

KomGuHoBann cuctemMu nasbema n
YOPH3raBaka OCTAINX MO3HATHX
cBeTcKuX npoussohaua
(MHAHPEKTHO H IHPEKTHO
yopusrasame). [Ipernen cucrema,
OCHOBHH JIaBauH H H3BPUIHH
enementi. KapaktepucTuke 1
ctpyktypa cictema. [pumepn
npumene. KapakTepueTHIHA KBApoBH
W JIMjarHOCTHKA.

uel -Motronic. [Tpernen cucrema,

Ha noueTky MojtyJ1a yueHUKe YNIO3HaTH ca LINJbEBUMA H
MCXOMMa HacTaBe / yuera, IIaHOM pajia M HauMHUMA
OLEHHBabA.

Obauun HacTaBe
Monyn ce peanmsyje kpo3 cienehe obnike HacTaBe:

* Teopujcka HacTaa (12 yacosa)
«  npakTH4Ha HacTasa (12 yacosa)

Honena onesberba na rpyne
Onemense ce nenu wa rpyne (10 10 yuennka y rpynu),

NPHIMKOM peanu3aLije:
«  MpaKTHYHE HACTaBE

MecTo peannsaunje nacrase
e Y4MOHHUA- TEOPHjCKA HACTABA

«  PaaHOHHUA/IabopaTopHja 32 BO3MIA — NPAKTHYHA
HacTaBa

TMpenopyke 3a peannsaunjy nacrase

o Ilpu oGpanw nojeaAnHHX HACTABHUX jeIMHULIA
KOPHCTHTH NIaHOE, CJTHKE, LPTEKe 1 Mpeceke
PA3TMUMTHX KOMGHHOBAHHX CHCTEMA NAbeHba 1
yOpu3raBatba 0T0 MOTOpa,

o KopucTutu MyaTumennjaite npesentaumje u
CcUMyJIaLMje pajia nojeIMHIX KOMGUHOBAHUX CHCTeMa
najbewa i yOpu3rasama 0To MOTOpa

o KopucTuTy pacnionoxkuse copTeepcke nakere 3a
H3yuaBakbe Paja KapakTePUCTHYHNX KOMOHHOBAHUX
cHcTeMa nasberba M yopusrasama 0To MOTOpa,

o Kopucrutu ynyTeTsa pasanuntix npoussohaua o
NPABHJIHOM MOCTYIIKY PyKOBakba, OIPIKaBakbha,
KapaKkTepUCTHUHUM HEHCTIDABHOCTHMA, ...

o TlpakTHYHY HACTABY YCKIIMTH Ca H3BOhemeM
Teopujcke HacTase i onpembeHomhy panonnie.

«  [lpeameTHH HacTaBHUK MOKe M3MeHHTH 10 10 %
npenopyueHnx caapiaja Moaysa wiu 10 20 % y3
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7. Pa3Boj H npHMeHa HOBHX cHCTeMa
HHAHPEKTHOT H AHPEKTHOT
YOpH3raBama 0To MOTOpa

carnacHoct Crpyusor Behia.
Ha Kkpajy Moty ia yueHHK paau TecT 3Hatba

Ouewupame
BpenHoBarbe 0CTBapEHOCTH HCXOJIA BPLIMTH KPO3:

1. npaheme ocTBapeHOCTH HCXOnA

TECTOBE 3HAbA

AKTHBHOCT Ha Hacy

AKTHBHOCT/ M3BEIITAjH Ca MPAKTHYHE HACTAaBe
CeMHMHapCKu paj

EESEN)

OcrnocobbaBatbe
YUEHHKa 32 NpaBHIHA
JIMjarHOCTHUKA MepeHa
KOMOHHOBaHMX
cHCTeMa nasberba i
yOpusrasara

ynoTpeGbaBa MepHe aHATOTHE H AMMHTANHE
MHCTpYMEHTE (amrepMmeTap, BoATMeTap,
OMMeTap, KOMYHHKALMOHH HjarHOCTHYKH
ypehaj,ocunockorn)

M3BLIPH JIETAa/bHA KOMYHHKALIHOHA U
OCLIMJIOCKONICKA Mepera y CHCTEMY
ynpaesbawa M —Motronic

M3BLIPH JICTABHA KOMYHHKALIHOHA 1
OCHIIIOCKOIICKA MEPeH-a y CHCTEMY
ynpassbawa ME —Motronic

M3BIIPH JIETAJbHA KOMYHHKALIHOHA 1
OCLIHIIOCKONICKA Mepera y CHCTeMY
ynpasibata DI —~Motronic

M3BIIPH JICTAJbHA KOMYHHKALHOHA 1
OCLHIOCKONCKA MEPEHa y CHCTEMHMA
YTIpaBJbatba MOTOPOM MO3HTHX CBETCKHX
npou3Bohaua HOBHjHUX reHepallija Bo3uia

MPAKTUYHA HACTABA:

1. Yno3aHasarse ca MEPHOM ONPEMOM 1
MHCTPYMEHTHMA, MaKkeTama, BO3HIOM H
ocranum ypehajuma notpebHum 3a
peanuzaumjy Bexou.

2. JIjarHocTHUKa KOMYHHKAIHOHA H
OCLIIOCKONCKA MEPerba y CHCTEMY
ynpasbara M —Motronic

3. JlujarHocTHyuKa KOMYHHKALIMOHA H
OCLMIIOCKONICKA MEPEH:a y CHCTEMY
ynpasisatsa ME —~Motronic

4. JlujarHocTHuKa KOMyHHKALIHOHA 1
OCLMIIOCKOTICKA MEpea Y CHCTeMY
ynpasJbara DI ~Motronic

5. JlujarHocTHuKa KOMYHHKALHOHA H
OCLIMJIOCKONCKA MEPera y CHCTeMUMa
YNpaBJbatsa MOTOPOM MO3HTHX CBETCKHX
npousBohaua HOBHjHUX reHeparja BO3nIa

Tnan peanusaumje pagHuX 3a1aTaka yCKJIaanuTH ¢
Gpojem paaHnX MecTa, Gpojem yueHnka y rpymm ,
onpemsbeHouihly paTHOHULE Y HIbY HCMYHeHa
3aXTEBA HABEJCHNUX Y KONOHH «Hexoan moayiiay.

V naGoparopuju 3a Bo3una/paanonnin Tpeba aa Oyne
JIOBOJLHO PaIHHX MECTA 1 3a je/IHHM PaHuM
CTOJIOM/BO3MIIOM/MaKeTOM Gy1y /B 10 TPH YHEHHKA,.
Touerak npakTHYHe HAcTaBe, No MoryhHocTH,
YCKIAQUTH Ca TEOPHjCKOM HACTaBOM TaKO 1a
oarosapajyhu paanH 3anaum ciieie 0AMax HakoH
obpajie TeOpHjCKOT rpajmnsa.

Tpe noyeTka Meperba, yro3HaTH ydeHHKe ca
HHCTPYMEHTHMA i npubopom koju he Guti kopuwhen,
notpeGHUM Mepama Ge3benHocTH 1a He 1ohe 10
nospehjiBarba i yHuuITeHa ypehaja/onpeme.
Tpenopyka je (anu Hije 06aBe3aH yCII0B) 1a HaBEACHE
pajiHe 3a/1aTKe, ¢ je/IHOM rPyTNoM yueHHKa, OpraHusyje
M M3BO/IM HACTABHUK KOjV peaiu3yje TeOpHjCKy HacTaBy
3a IaTH NPE/IMET Y Capalibi ¢ HACTABHUKOM NPaKTHYHE
HACTaBe, KOjH HCTe/PasiMunTe PanHe 3a1aTke H3BOIM C
JIPYTOM IpYTOM y4eHHKa.
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Hasus mozaymna:
Tpajame moayna:

Emucuja n3ayBHuX racopa
16 uacoba

LUUJbEBU MOIYJIA

UCXOIM MOAYJIA
IMo 3aBpuieTky Mozy/a yueHuk e OUTH y cTarby
na:

OBABE3HU U MMPENOPYYEHU

CAZIPIKAJA MOAYJA

MNPENOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAKBA MOAYJIA

= Cruuame TEOPETCKHX
1 NPAKTHYHUX 3HAHA
3 eMHCHjE H3lyBHUX
racosa 0To MOTOpa

*  O3HAje My NPaKCH MPHMEHN NponKcaHe
3alITHTHE MEPE O/l TPOBakba H3YBHUM
racoBMMa 0TO MOTOpa

*  103Haje U NPUMEbYje MPOMNHcaHe 3alTUTHe
Mepe NPy PasioBHMa H3rPalIke/yrpaibe
KaTanu3aTopa Ha BO3MINMA Ca 0TO MOTOPOM,

*  U3BLIM HCTINTHBAE EMUCH]E H3LyBHIX
racoBa 0To MOTOpA,

*  pasyMe pesy.nTaTe HCTIMTHBaIbA eMHCH]e
M3/lyBHHX [acoBa i PHMEHH KX Y
JIMjarHOCTHLM OTO MOTOpA.

«  Tlpunpemi BO3MIIO 32 TEXHHYKH NPETIIE] 10
nHTakbY 33/10B0/berba BakehNX CTaHAPAA O
EMHCHjH H3/lyBHHX racoBa.

TEOPHUJCKA HACTABA:

1.

EmucHja H31yBHHX racosa.
(OCHOBHM IaCOBH Y H3/lyBHO]
rpaHi 0T0 MoTOpa. OCHOBHH
(akTopy Koju yTHUy Ha
KOMIIOHEHTE HETPETHPaHEe
emMuCHje U3/TyBHHX racoBa.
Kataantnuka obpaaa emucuje
u3xyBHHX racoa. Tpocrenenn
KaTauTHYKN KoHBepTop. NOX
KaTaTUTHYKH KOHBEPTOP.
Kapakrepuctiune
KOH(HTrypalWje KaTalHTHIKHX
KkoHBepTopa. I'pejatbe
KaTaUTHYKOT KOHBEPTOpa.
3arBopeHa netsba jambaa
KOHTpoIe.

Craupapau 3a eMHCHjy
H3yBHHX racosa. [Tpersen u
noznena cranaapaa. CARB
craunapau. EPA crannapan. EU
cranmapan. EBporicku cukiyc
MCMUTHBAMA EMHCH]E 3y BHUX
racosa.

Mepese emicHje H3TYBHHX
racoBa. Metoze Meperba.
AHan3aTOpH W3LyBHHX racoBa.
MepHe BenHuHHE,
KapaKTepHCTHYHE BPEIHOCTH H
JIMjarHOCTHKA CTakha MOTOPA Ha,
OCHOBY aHaIN3e eMHCHje
M31yBHUX TacoBa.

Ha nouetky Moayna yueHuKe yno3HaTH ca UHbEBUMA U
MCXO/IMMA HacTaBe / yuera, MIaHOM paja H HauMHUMa
OUEHHBakba.

O6auun nacrase
Mouya ce peanusyje kpo3 creehe oGnuke HacTase:

* TeopHjcka HacTaBa (8 yacoBa)
e mpakTHYHA HacTaBa (8 yacoBa)

Mozaena onemera Ha rpyne
Onesmbetbe ce neu Ha rpyne (10 10 yuenuka y rpynm),

NPHIIMKOM peausalimje:
«  MpaKTHYHe HAcTaBe

Mecro peannsaunje Hacrase
*  Y4YHOHHLA- TEOPHjCKA HACTABA

*  paaHoOHHUA/1a00paTOpHja 33 BO3MIA — NPAKTHYHA
HacTaBa

Mpenopyke 3a peanusaunjy nacrase

o Ilpu oGpanu MojenMHUX HACTABHUX jeMHULIA KOPHCTUTH
naHoe, CITHKE, LUPTEKe M MPeceke PasTHIHTHX BPCTa
crcTema 3a 06pajly eMHCHje H3TyBHHX racoBa,

«  Kopucruti MynTHMeujaiHe NpeseHTaluje u cumyatmje
pajia nojeIMHIX THIOBA KATATH3ATOPA Y H3/lyBHOj TPaHH
0TO MOTOpA,

«  KopwucTuTh pacnonoxnse coTepeke nakere 3a
M3yuaBame paja KapakTePUCTHUHHX TEXHHYKHX peliera
CMakberba M KOHTPOJIE eMHCHje H3yBHUX racoBa Ha
CaBpEMEHHM OTO MOTOPHMA TPH pajy Ha GEH3HH H NpH
pany Ha rac,

o TIpoyunT 1 NPHMEHHTH 3aLITHTHE MePe O]l TPOBAH:a
eMUCHjOM M3[lyBHHX racoBa, a 1oceGHO yo30puTH
YHEHHKE Ha ONIACHOCTH 110 31PaBIbE NpH
W3rpaibi/yrpaibi KaTaau3aTopa.

«  Kopucruru ynytersa pasanuutux npoussohaua o
NPABHIHOM MOCTYIKY PYKOBakba, KAPaKTePHCTHYHUM
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HEHCIPABHOCTHMA M CHMIIOTHMA HEHCIIPABHOCTH
NOje/IMHKX eJleMeHaTa y H3J1yBHOj rpaHH 0TO MOTOpa.

o [lpakTHYHY HaCTaBy YCKJIAIMTH ca 3BOlerem TeopHjcke
HacTase 1 onpemberolhy paaHOHHLE PasIHIUTHM
THNOBHMA aHATM3ATOPA H3/lyBHUX raCOBA H PACTIONOKHBHM
BO3MINMA.

« VY 3aBUCHOCTH OJI PacrioloKHBOT BPEMeHa Nperopyyje ce
¥ MIPETXOHOM MOZLY.Ty MPH KOMIUIETHOj IjarHOCTHLH
KOMOMHOBaHHX CHCTEMa nabetba i yOpH3raBama Ha CBaKoj
11a6opaTOpHjCKOj BEKGH KOPUCTHTH 1 AHATTH3ATOP
M3JlyBHHX racoBa.

«  [lpeameTHu HACTABHUK MO3Ke H3MEHHTH 110 10 %
npenopyyeHnx caapikaja moayna win 10 20 % y3
carnacHoct CtpyuHor Beha.

«  Ha kpajy Mojysia yueHHK pajn TeCT 3Hatba

Ouemwupaie
Bpe/1HoBake 0CTBAPEHOCTH HCXOJIa BPLIHTH KPO3:

1. mpahere 0cTBApEHOCTH HCXON1A

TECTOBE 3HaHa

AKTMBHOCT Ha 4acy

AKTHBHOCT/ M3BELUTAjH Ca NMPAKTHYHE HACTaBe
CeMHMHapCKH paj

PR

Ocnocobbasare
yueHuKa 3a usBohere
Mepera eMHCHje
M3/yBHUX racoBa 0To
MoTopa

yNoTpedbaBa pasnyHTe aHATH3ATOPE
M3/lyBHHX [acoBa, aHATOrHE M AHTHTATHE
MHCTpYMeHTe (amrnepmeTap, BOATMETap,
OMMETap, OCUMIOCKOM)

M3BPILIM IMjATHOCTHYKA MEPeHa eMucHje
M3/lyBHUX TacOBa Ha PasM4UTHM OTO
MOTOPHMA 10 MUTAkY 33/10B0/bEHA HOPMH
€MHCHje M3YBHUX racoBa NpH pajy Ha
GeH3HMH 1 pajly Ha rac

M3BPLIN KOMYHHKALMOHA H OCIIHJIOCKONCKA
Mepersa Ha CBHM CEeH30pHMa H3JyBHE rpaHe
MoTopa

MPAKTUYHA HACTABA:

1. Yno3anaBatbe ca MEpHOM
ONPEMOM H HHCTPYMEHTHMA,
BO3MJIOM M ocTanuM ypehajuma
NOTPeGHIM 3a peannsaliujy BexkOH.

2. Mepetbe emucHje H3lyBHHX racoBa
Ha MOTOpY Ca HEMCTPABHOM
H3/lyBHOM IpaHOM

3. Mepetbe emucHje H3lyBHHX racoBa
Ha Bo3uiy ca EURO 2 moTopom npu
pajy Ha OEH3MH W NPH pajly Ha rac

4. Mepetbe emMHCHje H31yBHHX TacoBa
Ha Bo3ny ca EURO 3 moTopom nipu
pajy Ha GEH3MH U NP pajty Ha rac.
5. Mepete eMHCHje H3lyBHHX racoBa
Ha Bo3uiy ca EURO 4 moTopom npu
pay Ha GeH3MH U NPH pajy Ha rac

o [lnau peanusaumje paaHux 3ajaraka yCKJIaauTu ¢ 6pojem
paaHux mMecta, 6pojem yueHunka y rpynu , onpemiseHouhy
PaMOHHLE Y LIHJbY HCMYHEH:a 3aXTeBa HABENEHHX Y
Kosionu «Mexoau moaynay.

« V¥ naGoparopuju 3a Bo3uia/paanonnin tpeda na Gyne
JIOBOJBHO PAJIHUX MECTA 13 32 je/IHUM PanHuM
CTOJIOM/BO3HJIOM/MAKeTOM OyJly 1Ba 10 TPH YUEHHKa,.

o Iloyerak npakTHYHE HaCTaBe, M0 MOTYRHOCTH, yCKIamuTH
€a TeOpHjCKOM HAaCTaBOM Tako J1a ofroapajyhu paanu
3a71aLi ClleJie 0AMAX HaKOH 00pajie TEOPHjCKOT rpajiuBa.

« [Tlpe nouetka Mepera, YNoO3HATH yUEHHKE ca
MHCTPYMEHTHMa 1 npuGopoMm Koju fie Gut kopuihen,
notpeGHUM Mepama Ge3denHocTy 1a He 1ohe 1o
nospeljuBama u yHumTema ypehaja/onpeme.

« [Ilpenopyxa je (anmu Huje 06aBe3aH yCloB) /1a HaBeJIeHe
paziHe 3a7aTKe, C jeIHOM rPYTOM YUeHWKa, OpraHusyje i
W3BO/IM HACTABHUK KOjH peann3yje TeOpHjCcKy HacTaBy 3a
JIaTH IPEIMET y Capaiibi C HACTABHHKOM MPaKTHIHE
HACTaBe, KOjH HCTE/PAsTUuNTE PaaHe 3a/1aTKe H3BOMIA C
JIPYTOM IPYTIOM YHEHHKA.
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6. Meperbe eMHCH]e H31yBHHX racoBa
Ha Bo3uiy ca EURO 5 u Bume
MOTOPOM MpH pajty Ha GeH3uH  NpH
pajy Ha rac

5. KOPEJIALIUJA CA JIPYTUM NMPEJIMETUMA, OJHOCHO MOAYJIUMA

o~ R R

CucTemMH nasbera 0To MOTOpa
Oto moTopu

Enektpuune nuctanaumje u ypehaju
JlaBauu 1 M3BPLIHM EIEMEHTH
Enektpuune MalnHe Ha BO3WIMMA
OCHOBE €EKTPOTEXHIKE
Enextponuka

Enextpuuna mMepera

Dusnka

Maremartuka

Crpauu je3nk
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HUcxoam

OBABE3HU U MPENMOPYYEHU

TEMA LUBEBU Ilo 3aBpuIeTKY Teme };::HHK he Gutu y cTamy CAZIPKAJU TIO TEMAMA HAYHMH OCTBAPUBAIbA ITPOI'PAMA
o nedunue, objacku 1 npumenn [pyrn « Yomurenn OMOB 3aK0H (peluaBambe Kosia
Kupxochos 3akon; nomohy yommrrernor OMOBOT 3aK0Ha);
« onpenu Hanou u3mely aBe Tauke y kony u | « Jpyru Kupxo¢os 3akoH (110jam cliokeHor
noTeHIHjane y Koiy; eneKTpHIHOT Koia, neduuuimja Jipyror
 Hanuie CHCTEM je/HauMHa 3a pellaBarbe Kupxodosor 3akona, opehusarbe Harona
CIOKEHOT KOJIa; u3mehy 1Be Tauke y kony, onpeljusare
 pellaBa cloXKeHo KOJO ¢a JBe KOHType noTeHLMjana y komy);
mpekTHOM npumenom [Mpsor u Jipyror « Pemapare CI0KEHNX KOJla (IMPEKTHOM
Kupxodosor 3akoHa; npumetom Ipsor u Jlpyror Kupxodosor
* pelasa ciloKeHa KoJia MpeTBapabeM 3aKOHa, Kao H MPeTBapaeM HanoHCKOT
CTPYjHOT reHepaTopa y HaMoOHCKH 1 reHepaTopa y CTpyjHu 1 0GpPHYTO).
o6pHyTO.
2
= « OcnocobbaBame « ynotpedsbaBa MepHe aHalorHe 1 BEXB Ipenopyke 3a peaausanujy Bexou y temn
5 YyueHHKa 3a JIMTHTANHE MHCTPYMEHTE (ammnepMeTap, 1. Yro3aHaBatbe ca MEPHOM OMPEMOM H Jeanocmepue cTpyje
2 MpakTHYHO BOJITMETAp, OMMeTap); uHcTpymMeHTHMa. Kopuhere ananorsor u
g npoBepaBame ojaBa | e MOKAXKe €jCTBA ENEKTPHUHE CTPYje; JITHTATHOM MEPHOT HHCTPYMEHTa; Tlpe noyeTka Meperba, yo3HaTH yUeHIKe ca
é W 3aKOHa 13 © M3MEpH HATOH, CTPYjy U €NeKTPHYHH MHCTPYMEHTHMa 1 npubopom koju he Guri
2 jenHocMepHUX CTpyja; oTrop y KoaTy; 2. Mepetme HanoHa, CTpyje H eleKTPHUHOT KopuuheH (aMmepmMeTpoM, BOITMETPOM,
=2 « M3MEpH CHary y Komy; oTnopa; OMMETPOM, TOTEHIIHOMETPOM, PEOCTATOM,

+ Ocnocobbasarbe
YUEHHKA 32 Meperbe
CNEKTPHUHNX
BEJIMYMHA.

« mipoBepr OMOB 3aKOH;

« mnposep Ipeu u [pyrin Kupxoos 3akon;

« M3MEPH €NeKTPOMOTOPHY CHITy, HAaNOH Ha
oTnTepeieHOM reHepaTopy i YHyTpalliy
OTNOPHOCT TeHepaTopa;

 U3pauyHa U H3MEPH EKBUBAICHTHY
OTNOPHOCT PA3IUUHTHX BE3a OTIOPHHKA;

« pelasa npocTo KOJIO ¢a BHILE reHepaTopan
TIPOBEPH PellieHa MEPermem;

 pelaBa cl0KeHO KOJIO H POBEPH pelierha
Mepemem;

« NpPUMEHH Mepe 3aluTHTe Ha pay.

3. Mepeme chare;

4. OMOB 3aK0H;

Tpsu u Jipyrn Kupxodos 3aKou;
6. Bese oTnopHuka;
7. HanoHcKu ¥ CTpYjHM pasienHuk;

8. 3aBHCHOCT OTIOPHOCTH O/l TEMMEpaType.

MSBOPHMMA Harlajama...) H 0GjacHHTH UM KaKo ce
OUNTaBajy aHANOTHU @ KAKO IMTHTAlHH
HHCTPYMEHTH.
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CUCTEMM YBPU3TABAIbA JU3EJ MOTOPA

1. OCTBAPUBAILE OGPA30BHO-BACIIMTHOT PAJIA — OBJIMLIU U TPAJAIE

PA3PEJ]

HACTABA

Teopujcka HacTaBa

Bexbe

IpakTuuna HacTaBa

Hacrasa y 610Ky

VKVYITHO

v

87

58

145

2. UWJbEBU NMPEJIMETA
o OcnocoGuTH yueHHka 3a 00aBbakbe M0CI0BA OPKaBaka H OTKIabhaka HEMCNPABHOCTH HA ENIEKTPOHCKMM cHCTeMUMa yOpH3raBarba n3esl MoTopa ca:

«  PenHom mymnom BUCOKOT NPUTHCKA
o Pa3pennnm nymnama BHCOKOT NPHTHCKA .

«  Common Rail cucremuma
o [ojenunaunum cucTemMuma 3a yopusrasawe nymna-0pusray u nymna-Boa-6pusrau.

3. HA3UB U TPAJAE MOYJIA

Paspen: 4eTBPTH
Tpajatbe Mozyiia (4acoBm)
Pen.op. HA3MB MOZVJIA

T B n

1. Cuabnesane Ba3lyXoM 1 yOpusrasame ju3es MoTopa 15 10

2. EnektpoHckH cucTem yOpH3raBatba n3e1 MOTOpA Ca PEIHOM IyMIIOM 12 8

3 EnektpoHcku cuctem yGpH3raBara n3es MOTOpa ca pa3/ie/IHuM nymnama 18 12

4. EnexTponcku cuctem yopusrasara Common Rail 21 14

5. TMojenuuaunu cuctemu 3a yGpusrasare 12 8

6. EMmucuja u31yBHUX racoBa au3e]l MOTOpa 9 6
YKYITHO: 87 58
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4. UWJbEBH, UCXOAHU, OBABE3HHU U MPEMOPYYEHU CAIP)KAJU U HAYUH OCTBAPUBAKA MOAYJIA

Hasus monyna: CuabeBame Ba31yxom i yGpusrasame amnses MOTopa
Tpajame Mozyna: 25 yacoBa
TR | T OBABE3HM ¥ IPENOPYUEHH MPEMOPYYEHE AKTMBHOCTH M HAYUH
e CAAPKAJA MOIYJIA OCTBAPUBAA MOAYJIA
TEOPUJCKA HACTABA:

e Cruuame Teopujckux u | 1. 3Ha NPUHLMN paja au3en MOTOpa, «  ¥Boay amsen motope. Pa3soj ausen | Ha nouetky Moysia yueHHKe yrio3HaTH Ca UHIbEBUMA 1
NPAKTHYHKX 3HAKA H3 ZjArpam pajia BEHTHIIA 3] MOTOPA, motopa. [Tpnmena, KapakTepucTiunu | McXxoanMa Hactase / yuerba, IIaHOM pajia i HauHHIMa
0CHOBA pajia n 2. mo3Haje M NPUMEHH 3ALITHTHE Mepe NpH napameTpu usen motopa (JIM) OleHUBAA.
yOpusrasatba ansen pajy Ha BO3MIIY Ca OKPEHYTHM «  Mpunuun pana AM. [pusuun pana.

MoTopa MOTOpOM, MowmeHT 1 u3nasHa cHara JIM. O6anun HaCTaBE
3. u3BpIIM MACHTHOHUKALM]Y KOMIIOHEHTH Crenen uckopuinhersa. Panuu Monyn ce peanusyje kpos cienehe obuke HacTape:
CHCTEMa 32 [TyHbetbe BasAyXoM JH3el umksycy. Panuu yenosu. Cucrem 3a «  Teopmjcka nacrasa (15 uacopa)
MoTOpa. y6pusrasame. Komope 3a caropesame |«  mpakTHuHa Hactasa (10 yacosa)
4. w3pauyHa MOMEHT, CHary MOTOpa, CTereH ropuBa.
nckopuuhera MOTOpa 1 cneunupuaHy « Topusa. [luzen ropusa. CTanmapan. Mojena ofte/bema Ha rpyne
MOTPOILILY FOpPHBA AnTepHaTHBHA ropUBa. Onemewe ce aenn Ha rpyne (10 10 yuennka y rpynu),
5. 3Ha OCHOBHE NMPHHIMIE, HAYHH o CHCTeMH 32 KOHTPOJY NyH>etha NPHIHKOM peanisaiije:
(opmupara cMelle n 0CHOBHE uwnsmnapa. lpernen cucrema. *  NpaKTHYHE HACTaBe
KapaKTepHCTHKE MPOMEHE MPUTHCKA TypGonyrmaum u Cynepnymauu.
yOpH3raBama nojeAHHNX CHCTEMA. BprrokHe knanse. Mecto peanmzaunje nacrase
o  OCHOBHM NPHHUNNK YOPH3raBakba |+  yYHOHHUA- TEOPHjCKA HACTABA
ropusa koa IM. ®opmuparse *  pajHOHHLA/TAGOPATOPHja 32 BO3NJIA — NPAKTHYHA
cvewre. KapakteprcTike cictema HacTaBa
yOpusrasata. Konctpykunja
©Opusraua u aprkaua Gpusraua. Ipenopyke 3a peannsaunjy Hacrase

o Tlpu oOpanu MojeMHHX HACTABHUX jeIMHULIA KOPHCTHTH
naHoe, CIMKe, UPTEKe, MPeceKe H AeN0Be/CKI0NOBE H3en
MOTOpa y PaIMOHHIIH/TaopaTopujH 3a BO3MIA.

«  KopucTuTH My/ITHMEIMjANHE NPE3EHTALIM]E U CHMYIaLmje
NPUHLKNA PAa IM3e MOTOPA, PA3IHUUTHX TEXHHUKHX
peiuerba TypOOMybada 1 Cyneprykaya.

o [lpumennTn noTpedHe 3aIITUTHE MEPE NPH pady au3e
MOTOpa (CHCTEM 3a 0/IBONeHbe H3LBHHX racoBa H3
panunonuue, [T mepe, dpusuuke nospene, 6e36aHOCT pana
NpH NO/IM3akbY BO3WIIA HA IM3ANIULLY M CJIHUHO).

«  KopucTuTy ynyTcTBa pasnuuuTiX nponssohaua o
TIPABHIIHOM TOCTYTIKY PYKOBakba, ONPKABAk:a,
KapaKkTepUCTHUHUM HEHCTIPABHOCTHMA, HAUKHY H3BOheba
JIMjArHOCTUYKHUX MEperba, ...

o [TlpakTuuHy HacTaBy yCKIaAMTH ca n3Bohemem TeopHjcke
HACTaBe M ONpeMsbeHOLNY PasHOHULE Pa3THYHTHM AN3EN
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MOTOpHMa/BO3MIMMA/MaKeTaMa i MepHuM ypehajima.
TpeaMeTHH HACTABHUK MOXKe W3MeHHTH 110 10 %
npenopyyeHnx caapxkaja Mozya win 10 20 % y3
caryiacHoct Ctpyusor seha.

Ha Kkpajy Mozty;ia yueHHK paiu TECT 3Hamba

Ouewusame
BpeHoBake 0CTBAPEHOCTH HCXO0/a BPLIMTH KPO3:

npahierse OcTBapeHOCTH HeXona

TECTOBE 3Hatba

AKTHBHOCT Ha uacy

AKTUBHOCT/ H3BEIITAjH CA MPAKTHYHE HACTaBE
. CeMMHApCKH pan

SR

Ocniocobbasarse
YyueHnKa 3a n3Boljere
JIMjarHOCTHYKHX
Mepemwa y cucTemy
cHabeBawa Ba3lyXom
1M3es MOTOpa

YNOTpeGbaBa MepHe aHATOTHE i
JIMTHTAIHE MHCTPYMEHTE (amnepmeTap,
BOJITMETAp, OMMETap, KOMYHHKALIHOHH
ypehaj, ocunnockor)

H3MepH KOMYHHKaLHOHe napamerepe y
CHCTEMY yrpaBIbakha IH3e]l MOTOPOM
KOjH CY BE3aHH 3a MyHbethe LWIHHIPA
Ba3/lyXOM/ 3/lyBHUM racoBHMa,

W3BpiIM JieTasbHa KOMYHHKALHOHA
Meperba Ha CaBpeMeHNM pellieriva
YNpaBIbarba PaioM
TypOonyHbaua/cynepryhaian Ha OCHOBY
CTBApHHX BPEIHOCTH OAPEH H OTKIIOHH
KBAp y CHCTEMY MyHbetha A3el MOTOpa.
U3BpiuIu AeTa/bHA OCLIMIOCKIICKA Mepersa
1 Meperba PHTHCKA y CHCTeMy
KOHTPOJIE MyH:ekba I3l MOTOPA Y LHbY
OTKNIAbAba CIOKEHH]UX KBAPOBA.

TMPAKTUYHA HACTABA:
Vrio3aHaBame ca MEPHOM OTIPEMOM 1
MHCTPYMEHTHMA, MaKeTama, Mepama
3aTHTE U OCTANUM ypehajiuma
NOTPeGHIM 3a peann3alnjy BexKOHu.
JlnjarHocTiika Mepersa y cicteMy 3a
TyHerbe TH3eN MOTopa ca
TypOOITyHaueM Ca POMEHIbHBOM
reoMeTpHjoM

JlnjarHocTiika Mepersa y cicteMy 3a
TyHeHhe IH3eN MoTopa ca
TypOonybaueM ca 3a0011a3sHuM
KaHaiom

JlujarHocTiika Mepersa y cucteMy 3a
TyHeHe TH3e] MOTOPOM ca
MEXaHHYKHM CyneprytbaueM /1
TypBoOmnyHauem

[nau peanusaumje paHuX 3ajaTaka yCKiaauTh ¢ 6pojem
paaHuiX mMecTa, OpojeM yueHnKa y rpynu , onpembeHoluhy
PATHOHULE Y LMY HCMYHEH:A 3aXTeBa HaBEJICHHX Y
Konouu «Mcexoau Mozysiay.

'V naGoparopwuju 3a Bo3uma/paauonnum Tpeba na Gyne
JIOBOJLHO PAZIHMX MECTA /1a 3a JeTHHM PajHiM
CTOI0M/BO3HIOM/MaKeTOM Oy 1y /1Ba JI0 TPH yUeHHKa,
TMouetak npakTHuHe HacTaBe, N0 MOryhHOCTH, ycKnaauTu
€a TEOPHjCKOM HAaCTaBOM TaKo Ja onropapajyhu paauu
3ajauM Cilee OIMaX HaKkoH 00pajie TEOPHCKOT FPpanuBa.
Tpe noueTka Mepera, YNo3HaTH yueHHKe ca
MHCTPYMEHTHMa 1 npudopoM koju he 6utn kopuiheH,
notpebHiM Mepama Ge3benHocTH 1a He aohe 10
noBpeluBamwa 1 yHurera ypehaja/onpeme.
IMpenopyka je (an Huje 06aBe3aH yC/I0B) 1a NPeoKeHe
PpajiHe 3a/1aTKe OPraHm3yje i 3BOAM HACTABHHK KOjH
peanusyje TeOpWjCKy HAcTaBy 3a IaTh i npunarohaa ux
PpacrnosiokuBOj onpemu, ypehajiuma, 1 onpemu y WKoICKoj
1abopaTopujH 3a BO3MA/PaIMOHHLIN.

'V NPE/UTOKEHHM MEPEIMa, Y 3aBHCHOCTH O
MoryhHocTon o6e3Geljersa BO3MIA, MaKeTe, NOje/MHe BPCTE
TyHaua/CynepilyHaia H3BECTH KOMYHHKALHOHA MEperba,
OCIMIIOCKOMCKA MEPersa Ha 1aBauiMa i H3BPUIHHM
©/IEMEHTHMA Ka0 W MEPerba NPHTHCKA Y YCHCHO] rpaHu
MOTOpa NPH PA3THUTHM PAJHAM PEKHMHMA. YueHHIMMA
1N0CeGHO Pa3jaCHUTH PA3INYHTa TEXHHUKA PElIeH:a 3a
YNpaBJbae PajioM TypOUHE i H3BECTH OATOBapajyha
JIMjarHOCTHYKA Mepersa npeMa yryTeTBy npoussohaua.
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Ha3zus moayna:
Tpajame Moztya:

EnekTpoHckn cuctem yopusrasara an3esl MOTOpPaA ¢a peaAHOM NymMnom
20 yacosa

LUHUJBEBU MOAYJIA

UCXOIU MOAYJIA
TMo 3aBpuieTky Mojy/ia yueHuk he Guh y
CcTamby na:

OBABE3HM U NPEMOPYYEHU
CAIPKAIN MOAYJIA

MPENOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAIA MOAYJIA

e Cruuame TEOPHjCKHX
¥ PAKTHYHUX 3HAA
13 cHcTeMa
yOpu3raBara ropuBOM
ca KIacHYHOM ¥
€JIeKTPOHCKH
YNPaBIbaHOM PEAHOM
TyMIIOM BHCOKOT
npUTHCKA

3HA MPHUHLAT Pajia, KOHCTPYKUK]Y U
3a71aTKe OCHOBHHX eJleMeHaTa pejiHe
nymre 3a yopusraBare

WICHTH(UKYje H 3HA IPUHLIAT paja,
HaMeHy H OCHOBHE JIE/IOBE CBHX
ejleMeHaTa y CHCTEMY 3a Hanajatbe
FOPHBOM IH3€/1 MOTOPA Ca PETHOM
TyMIIOM.

3Ha PUHLIKAT PeryaLije KomHunHe
ropHBa H yriia yOpu3raparba CTaHIapHHAX
PEIHHX MM Ca MEXaHHYKOM
perynaunjom

3Ha KOHCTPYKLIM]Y, MPHHLIMM paja,
M3/1a3He CHTHAlIC 1aBaYa W ypaBJbauke
CHTHAJIE H3BPUIHHX €NleMeHaTa peliHe
MyMIie Ca eeKTPOHCKOM PeryiaLiijom
H3BPUIH KOMYHHKALIMOHA MEpEHha y
€JIEKTPOHCKOM CHCTEMY yTIpaBJbarha
PAIoM MOTOpPA i Ha OCHOBY H3MEPEHHX
napamerapa Je(uHHIIE KBAp y CHCTEMY
H3BPUIN CTICUMHYHA OCUMIOCKOTICKA
Mepera Ha 1aBauiMa i H3BPUIHHM
€JIEMEHTHMA Y CHCTEMY H OTKJIOHH
CIIOXKEHN]H KBAp y CHCTEMY.

M3BPLIN MEpEH-a MPHTHCKA 1 MPOTOKA
rOpHBa Ha HUCKONPHTHCHO] CTPaHH
CHCTEMA y CHCTEMY Ca eeKTPHUHOM
MyMIOM Y pe3epBoapy ropusa.

TEOPUJCKA HACTABA:

*  VYBoay peane nymne 3a
yopusrasame. Ipernien cucrema.
[Mozpyuje npumene. Bpere mymmu.
Koucrpykuuja.

e [lymna 3a ropuso Ha
HHCKONPHUTHCHO] CTPAHN cHCTEMA.
Ipumena. KoHcTpyKumja 1 npUHLMAT
pana. Pyune n06asHe mymne. dunrep
3a TOPHBO.

e Cranpapaue pene nymmne 3a
yopusrasame. Yrpajia U noron
nymne. KoHCTpyukija i nprHimn
pana. MzsenGe. lpumena 3a
a/ITepHaTHBHA rOpHBA.

e Peryaaunja u ynpasmauku
CHCTEMH CTAaHAApAHe PeaHe nymmne
3a yopusrasame. Kontpona pana
[yMIIe Y OTBOPEHOj H 3aTBOPEHO]
yNpaBsbauKoj netsbi. [puuimn pana
MEXaHHUKOT peryiatopa 1
KoHCTpyKuuja. Kapaktepucrike.

e Perynaumja u ynpaB/bauku
CHCTEMH KO/l €/eKTPOHCKH
YNpaBbaHe peHe mymme.
Kowncrpykumja nymne. OcHOBHU
enementH. [laBaun u M3BPUIHK
enementH y mymri. [pruuun
peryJnatje 1 paja y OTBOPeHOj i
3aTBOPEHO] YNPaBIbAuKOj MET/bH.
Perynauuja konuunue ropusa. lymna
ca KOHTPOJTHOM uaxypom. Perysaruja
yriia yGpusraBarba ropusa.

o [Ilpumena EDC cucrema ca pexnum
nymnama. Kapakrepuctnauu
NpUMeEpH MPHMEHE Ha My THHYKUM i
TepeTHUM Bo3unuma. OcHOBHA
€JIeKTPHYHA LIeMa CHeTeMa.

Ha nouerky Mozy/ia yueHHKe yNO3HaTH ca LibeBUMA 1
MCXO/MMa HAcTaBe / yuera, JIaHOM pajia i HauHHMMa
OueHHBabaA.

Obauun nacrase
Monyn ce peanusyje kpo3 cienehe oGnmnke HacTase:

* Teopujcka Hactasa (12 uacosa)
s npakTHYHA HacTaBa (8 yacosa)

Topena onesvema na rpyne
Onesberbe ce aenu Ha rpyne (10 10 yuennka y rpynu),

NPUJTKOM peanusaiimje:
«  NpaKTHYHE HACTaBe

Mecto peannsaunje nacrase
e Y4HOHHLA- TEOPHjCKA HACTABA

e paaMoOHMLA/1aG0PaTOPHja 33 BO3WJIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peannzauujy Hacrase
o Tlpu oOpauu NojeAMHNX HACTABHUX jeMHULA KOPUCTHTH

TNIaHoe, CIIHKe, LPTEKeE, NMPeceKe 1 Ae0Be/CKIONoBe
KJTaCHUHMX M €IEKTPOHCKH yNPaB/baHNX PEIHUX MyMITH
3a yGpH3rasatbe M3e MoTopa.

o  Kopucruri MynTHMenjajTHe Npe3eHTaLje i CUMYIaiujy
NIPHHLNMNA Pajia, PACTABIbAME H HCTHTHBAME PENHE
TyMIIe Iu3e MOTOpa.

«  Knacwuse penne mymre ca MEXaHHUKOM PEryiatijom
OJIPA/INTH CaMO TPUHUMI]ENTHO, A IeTa/bHHje 0GpannTH
€NIeKTPOHCKH yNpaBjbaHe peiHe Mymre AH3eN MOTopa..

o [IpumennTH noTpeGHe 3aIITHTHE MEPE NPH pay AH3EN
MoTOpa (chcTeM 3a 0a1BONek:e H3YBHHX racoBa U3
panuonuue, I1T1 mepe, dusnuke nospene, 6e36aHoCT pana
TIpH TOAM3akby BO3WIA HA IM3AHLLY W CIHYHO).

«  Kopucriri ynyteTsa pasnnautix npoussohaua o
NPABHIIHOM MOCTYTIKY PYKOBAH:a, O/P/KaBama,
KapaKTePHCTHUHHM HEHCTIPABHOCTHMA, HAuMHY W3BOhea
ZIMjarHOCTHYKHMX Mepersa,...
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KapakTepucTHUHM 1aBaYH H 3BPIIHK
€JIEMEHTH y CHCTEMY yTIpaBbatba
MOTOpOM. JlujarHocTuuke
moryhHOCTH cHcTeMa.
KapaktepucTiusu KBapoBH H HauHH
OTKJIakbara HeMCTIPABHOCTH.
TMpenHocTy u Henoctaum. Emucuja
M3JlyBHUX racoBa.

TpakTiyHy HaCTaBy YCKIaaMTH ca H3BOlereM Teopujcke
HacTaBe H onpembeHollly pajHOHHLE PasTHYUTHM
ZM3€e]1 MOTOPHMA/BO3HIMMA/MaKeTaMa H MEPHHM
ypehajuma.

TpenveTHH HAaCTaBHUK MOKe H3MEHHTH 10 10 %
npenopyyeHux caapxaja Moysia uin 10 20 % y3
carnactoct Ctpyutor Beha.

Ha kpajy Mozynia yueHnK paiu TecT 3Hamba

Ouemwupame
BpenHoBare 0CTBAPEHOCTH HCXO/Ia BPLUIMTH KPO3:

1. mpaheme ocTBapeHOCTH HCXoOA

2. TecToBe 3HaMA

3. aKTMBHOCT Ha yacy

4. aKTHBHOCT/ M3BELITAjH CA MPAKTHIHE HACTABE
5. ceMHHapCKH pan

Ocnocobbasare
YY€HHKa 3a rnpaBuiHa
ZMjarHocTHYKA
Meperba y CHCTeMy
Hariajarba ropuBOM ca
KJTAaCHYHOM M
€NIEKTPOHCKH
YNPaBJbaHOM PEeHOM
nymnom

ynoTpebibasa ujarHocTHKe
KOMyHHKalLoHe. MepHe ypehaje,
JIMrUTAJIHE HHCTPYMEHTE (amMnepmeTap,
BOJITMETAp, OMMETap, OCLIIOCKOT)
M3BPLIM IMjarHOCTHYKA Mepera y
CHCTEMY Harajara ropHBOM JM3el MOTopa
ca KJIaCHYHOM PEIHOM MyMroMa

M3BPLIN IMjarHOCTHYKA KOMYHHKALMOHA
Meperba Y eNIeKTPOHCKOM CHCTEMY
YNpaBJbakba PalloM MOTOpa Ca PeHOM
TyMIIOM 32 yGpu3rasate

M3BPLIM JIeTajbHA OCLMIOCKONCKA Meperba
110 KOMIIOHEHTaMa CHCTeMa HITH NMHHOBHMA
ECU motopa

M3BPLIN INjarHOCTHKY CHCTEMa
MACHTH(UKYje H OTKIIOHH Makhe CIIoKEeHe
KBapOBE KOjH HUCY BE3aHH 3a KBap y
TIyMITH BHCOKOT MPUTHCKA

MPAKTUYHA HACTABA:

1. JlujarHocTHYKa HCTINTHBAKbA HA JN3EI]
MOTOpY €a KJIaCHYHOM PEIHOM TyMIoM
3a yOpusraBame

S

JlnjarHocTHKa KOMyHHKalMOHA
HCIIUTHBAMA Y CHCTEMY eJIEKTPOHCKE
perynaije peaiHe mymne 3a
ybpusrasame

w

JinjarHocTHyKa OCLMIOCKONCKA
MCTIHTHBAbA HA IaBAYHMA W U3BPUIHHM
eJleMeHTHMa e/IEKTPOHCKOT CHCTeMa ca
PEHOM MYMIIOM BHCOKOT MPHTHCKA

Tnan peanmsaumje paaHux 3ajataka yCKIaauTh ¢ 6pojem
PajHKX MecTa, OpojeM YUeHHKa Y rpyIH ,
onpemsbeHolhy paaMOHHLE y LHIbY HCMYHeHa 3aXTeBa
HaBENEeHNX y Kooun «Mcxonu momynay.

'V naGoparopwuju 3a Bo3una/paauonnim Tpeba na Gyne
JI0BOJLHO PAIHMX MECT /1A 32 JETHHM PaHuM
CTOJIOM/BO3HIOM/MaKeTOM Gy 1y /1Ba JIO TpH yueHHKa,
TMouerak npakTH4He HacTaBe, Mo MoryhHOCTH,
YCKJIQINTH Ca TEOPH]CKOM HACTaBOM TaKo Ja
ozroBapajyhu pajiuu 3aaum cliejie OAMax HakoH oGpaze
TEOPH]CKOT rpazmBa,

Tpe noueTka Mepea, yNo3HaTH yueHHKe ca
MHCTPYMEHTHMa H npuGopoM koju fie GuTn kopuiuhen,
notpedHuM Mepama Ge3benHocTH 1a He aohe 1o
nospeljuBara 1 yHuuITE A ypehaja/onpeme.

Tpenopyka je (anu Huje 00aBe3aH yClioB) 1a HaBeleHe
paiHe 3a/1aTke, C je/IHOM IPYToM ydeHHKa, OpraHusyje u
M3BOJIM HACTABHHK KOjH peajinsyje TeOpHjCKy HaCcTaBy 3a
JIaTH NPEIMET y Capajitbil ¢ HACTABHHKOM MPaKTHUHE
HAcTaBe, KOjH MCTe/pasinymTe paHe 3a1aTke M3BOIH C
JIPYroM rpyrnom yueHHka.

Io noTpe6u, 360r Masior Gpoja BO3KIA Ca eNeKTPOHCKH
YNPaBJBAHOM PEHOM MYMIIOM, eTa/bHa Meperha
opraHu3oBaTH y oarosopajyhem cepsucy uwin
obe30eliBarbeM/H3HajMIbHBabEM TaKBOT BO3HIIA. AKO ce
BO3WJIO He MOYKe 00€30e/TH, U3BECTH JIeTabHa
HCTIMTHBAba N0 YTYTCTBY Ha CTAHAPAAHOj PEAHOj MyMIH
3a yGpH3raBame Ha My THHYKOM WIH MaeM TePETHOM
BO3MITY.
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Ha3zus momtysna:
Tpajare moayna:

EfleKTpoHCKH cHeTeM yOpH3raBama IH3el MOTOPA ¢a pasieTHIM nymMmnama
30 uacosa

UU/bEBU MOAYJIA

UCXOIU MOAYJIA

To 3aBpureTky MozyJa yueHux fie

Outn y cramy na:

OBABE3HU U MMPENOPYYEHU CAIPKAJA
MOAYJA

MPEMNOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAA MOAYJIA

e Cruuame TeOpHjCKuX
 NPAKTHYHUX 3HAA
3 eNEKTPOHCKHX
cuctema yopusrasarma
ZM3en MOTOpa ca
Ppa3eNHUM NymMrama
BHCOKOT MPHTHCKA

)

w

3Ha NPHHLAT paja,
KOHCTPYKLMjY M 3a1aTke
OCHOBHHMX €/leMeHaTa
KIIACHUHe pa3iieliHe fymne 3a
yOpusraBame

naeHTH(HKYje 1 3Ha MPUHLAT
paza, HameHy H OCHOBHE
JIeJI0BE CBHX e/leMeHaTa y
CHCTeMY 3a Harajambe ropuHBoM
JZM3eIl MOTOPA Ca Pa3AeiHiM
MyMIaMa BHCOKOT NMPUTHCKA.
3HA MPUHLKI Peryauuje
KOJIMYMHE ropHBa U yria
yOpu3raBarma CTaHAapHUAX
PasaeNHuX MyMIH ca
MEXaHHUKOM PeryJauujom
3Ha KOHCTPYKLH]Y, NPUHLAN
paja, u3Ia3He cHrHane 1aBada
W ynpaBsbauke CHrHane
M3BPLIHHX elleMeHaTa
PasaeNHuX MyMIH ca
€IeKTPOHCKOM peryJialnjom
HM3BPUIM KOMYHHKaLMOHA
Mepera y eJIeKTPOHCKOM
CHCTEMY yNpaBJbaka paiom
MOTOpa ca pasjieiHuUmM
MyMraMa BHCOKOT NMPUTHCKA 1
Ha OCHOBY W3MEPEHHX
napavetapa 1eQuHuLIe KBap y
cucTemy

M3BpIIM crieunpuuHa
OCLIMJIOCKONICKA Meperba Ha
JlaBauMMa M M3BPLIHUM
€/IeMEHTHMA Y e/IeKTPOHCKOM
CUCTEMY M OTKJIOHH CﬂO)I(eHIAjM
KBap y CHCTEMY.

HM3BPLUN MEPEHA NPUTHCKA U

TEOPUJCKA HACTABA:
VBoa y pasjieiine nymie BUCOKOT NPHTHCKA.
TMpersen cuctema. [Moapyuje npumene.
Kouctpykuwmja. ,.Helix* 1 ,,port“- KonTponucanm
crcremu. CHCTeMH ynpaB/bani
€/1eKTPOMArHEHTHM BEHTHITHMA.
AKcHjajiHe pasiesiHe nymie BHCOKOT
nputicka. [loapyuje npuMene u yrpamwa.
Kownerpykuuja nymne. HiuckonpurcHa ctpasa
nymne. Bucokornputicta ctpaHa nymne ca
pazeiHOM r1aBoM. [ToMOlHH KOHTPOIHM
cuctemu. Peryatopu 6poja obpraja. [onewasare
yria yopusrasara. Moayiu 3a MexaHuuky
KOHTPOITY MOMeHTa MoTopa. [Tpekuiaun
ontepehera. [laBaun TpeHyTKa MOTHCKUBAbA
ropuBa. ENleKTpOMarHeTHU BEHTHI 32 HCKIbyUerse
pana moTopa.
Axcujanna paszenusa nymna ca EDC
peryaauujom. KOHCTpyKLija 1 NpUHLKI paza.
OCHOBHH JIaBaul 1 W3BPLIHA EIICMEHTH.
Perynaunja konnumne ropusa. Perynaunja yria
yOpusrasawa. KapakTepuctiunn npumeph
NPHMEHE Ha MyTHUYKHM M TEDETHHM BO3HITHMA.
OcHOBHa ENIEKTPHYHA IIeMa CHCTEMA.
KapakTepHCTHYHW 1aBat i W H3BPUIHH €/IEMEHTH
Yy cHeTeMy ynpaBJbara MOTOpoM. JlnjarsocTiuke
moryhsocTi crctema. KapaktepucTHuHu KBapoBH
¥ HAYMH OTKIaMatha HencnpaBHocTH. [TpeaHocT
u HesocTauy. EMucuja n3yBHux racosa.
Pasjenne nymne ynpasbaune
e/IeKTpoMarHeTHUM BeHTHMa. [loapyuje
npuvene. KOHCTpyKimja 1 NpHHLMN paja.
Vrpanwa. Huckonputicha ctpana nymre.
BHCOKONPHUTHCHA CTPaHa MyMre ca akCHjaaHuM
nomakom Kiuna. BucokonputicHa ctpana nymne
ca paJMjaiHiM NOMaKoM Kinnosa. [ToTHcHo-
pacTepeTHH BETHIH. EeKTpOMarHeTHH BEHTHI
3a peryniaunjy KosuduHe ropusa. [losemasare

Ha rouetky Mojyia yueHHKe yo3HaTH ca UHsbeBUMA 1
MCXOIMMa HacTase / Yuema, MJIaHoM paja U HauMHUMa
OLCHHBAMbA.

Obanun nacrase
Monyn ce peanusyje kpo3 cnenehe oGnnke HacTase:

Teopujcka HacTapa (18 yacosa)
npakTH4YHA HacTasa (12 yacoBa)

Ioaena o, 1e/betba Ha rpyne
Onesbewe ce e Ha rpyre (10 10 yuenuka y rpymnu),

NPUIMKOM peajiu3aliuje:

NpaKkTHYHE HACTaBe

Mecro peannsaunje HacraBe

Y4HOHHLA- TEOPHjCKA HACTABA
paanoHHua/AadopaTopuja 3a BO3WIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peaansaunjy Hacrase

Tpyu 0Gpau NOjeIMHUX HACTABHHX JeIMHHLA KOPHCTHTH
naHoe, CIIMKE, LPTEKe, NPeceke  AeOBE/CKIIONOBE AH3eN
MOTOpa Ca Pas/Ie/IHIM [yMIaMa BUCOKOT NPHTHCKA Y
PaanoHHILM/TaGOPaTOPHjH 32 BO3MIIA.

KopueTutu MynTHMe IHjaiHe npeseHTaluje n cuMystatimje
MPUHLANG Pajia, PacTaBbarba, yniiihera, onpaBke 1
MCTIMTHBAbA HA MPOGHOM CTOY PasIHUHTHX Pa3ACTHHX
MYMIIH BHCOKOT MPHTHCKA.

TpuMennTH NOTPeGHE 3aLITHTHE Mepe MpH pajty Auses
MOTOpa (CHCTEM 3a 0/IBONeH-€ H3lBHHX racoBa H3
pamnonnue, IT1 mepe, dusuuke nospene, Ge3daHocT pana
IPH NO/IH3athY BO3WIIA HA AN3ATHLY M CIHYHO).
Kopuictuth ynyTeTsa pasnuuutix npoussohaua o
NIPAaBUITHOM MOCTYIKY PYKOBatba, OpkKaBaa,
KapaKTepHCTHYHIM HEHCTIPABHOCTHMA, HAYMHY H3BOheHa
JIMjarHOCTHYKHX MEpekba,,

TMpakTHuHY HACTABY YCKJAZHTH Ca H3BOheHeM TeopHjcke
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MpoTOKa rOpHBA Ha
HHUCKOTIPHTHCHO] CTpaHu
cHcTeMa y cHcTemy ca
€IeKTPHUHOM MYMIIOM y
pesepBoapy ropuea.

yrna yopusrasara. CrietuduuHoCTH
€JIEKTPOHCKHUX YNpaBibaukmX jeaunuua (nymmne,
nymne 1 Motopa). Kapakrepuctiunu npumepu
NpPHMEHE Ha My THHYKHM M TePEeTHUM BO3HITHMA.
OcHOBHa eNIEKTPHYHA IeMa CHCTeMa.
KapakTepucTHYHU 1aBauH W H3BPUIHH €EMEHTH
Y CHCTeMy ynpaBJbaka MOTOPOM. JlijarHocTiuke
moryhiHocTH chcTema. KapaktepucTuunu Kaposu
¥ HAuMH OTKJIakatha HencrpasHocTH. [IpeaHocTn
¥ HenocTaum. EMucHja n31yBHUX racosa.

HacTape M onpembeHowly paanoHuLe pasTHIHTHM
ZM3€]1 MOTOPHMA/BO3HIMMA/MaKeTaMa H MEPHHM
ypehajuma.

o TlpeamerHu HaCTaBHUK MOJKe W3MeHHTH 110 10 %
npenopyyeHux caapxaja Moaysia uim 10 20 % y3
carnactoct Ctpyusor Beha.

+  Ha kpajy Monysia yueHHK pajy TeCT 3Hatba

OuemwuBame
Bpeﬂuosaﬂ:e OCTBApEHOCTH UCXOa BPLIMTH KPO3:
1. npahere ocTBapeHOCTH HCXoa
. TECTOBE 3Hama
. aKTHBHOCT Ha yacy
. aKTHBHOCT/ M3BEIITAjH Ca MPAKTHYHE HACTaBe

2
3
4,
5. cemMHHapcKu pan

OcnocobbaBame
YUEHHKA 32 MPaBHITHA
JMjarHocTHUKa
Meperba y cHeTeMy
Hariajarba ropuBOM ca
KIacHUHIM 1
€/IeKTPOHCKH
YTpaBIbaHHM
pasjieIHiM nymMrama

ynoTpebbasa MjarHoCTHUKe
KOMYHHKALIHOHE. MepHE
ypehaje, murutanne
MHCTPyMEHTE (amnepmeTap,
BOJITMETAp, OMMeTap,
OCLIUJIOCKOTT)

M3BPLIM IMjarHOCTHYKA
Mepersa y CHCTeMy Harajakba
FOPHBOM [IM3e] MOTOPA ca
KJIACHUHUM Pas/IeHIM
nymnama

M3BPLIM IMjarHOCTHYKA
KOMYHHKALIHOHA Mepera y
€/IeKTPOHCKOM CHCTEMY
YNpaBJbatba PaloM MOTOpa ca
paszeHuM nymMnama 3a
yOpusraamwe JIM

M3BPLIY JleTasbHa
OCLIMIIOCKOTICKA Mepersa 110
KOMTIOHEHTaMa CHCTeMa Il
nuxosuma ECU moropa
M3BPLIM INjarHOCTHKY CHCTeMa
MACHTH(UKYje M OTKIOHH
Makbe CII0KeHe KBapoBe KOjH
HIUCY BE3aHH 3a KBap y MyMIH
BHCOKOT MPHTHCKA.

NMPAKTUYHA HACTABA:
1. JlujarHocTuyka HCNUTHBAMKA HA MOTOPY Ca
KIaCHYHOM Pas3/Ie/IHOM MyMIIOM 3a yGpH3raBaibe

2. JlujarHocTHuKa KOMYHHKalHOHA H OCUMIIOCKONCKA
Mepera Ha 1aBauiMa H H3BPLIHUM elleMeHTHMA
aKcHjaiHe pasziesiie MyMnie BUCOKOT nputncka VP37

3. JIujarHoCTHYKA HCITHTHBAbA Y E/IEKTPOHCKOM
CHCTEMY yNpaBJbaka PalloM MOTOPA Ca aKCHjaTHOM
pas/IeIHOM MyMTOM BUCOKOT nputhcka VP37

4. JlnjarHocTiyka KOMYHHKaUHOHA H OCLIMJIOCKONCKA
Mepera Ha 1aBauiMa H H3BPLIHUM elleMeHTHMa
pasziesiie mymne BHcokor nputicka VP30/VP29

5. JInjarHocTiyka HCIMTHBAKA Y €IeKTPOHCKOM
CHCTEMY yNpaBJbaia PalloM MOTOPa ¢a aKCHjaHOM
pa3aenHoM mymMnom Bucokor nputucka VP30/VP29

6. JlnjarHocTHyKa KOMYHHKaLUHOHA H OCLIMIOCKONCKA
Mepera Ha 1aBauiMa H H3BPLIHUM elleMeHTHMa
paszenue nymne BUCOKOr nputncka VP44

5. JInjarHoCTHYKA HCMINTHBALA Y eIEKTPOHCKOM
CHCTEMY YNpaBbakba PalloM MOTOpA Ca aKCHjaTHOM
Pa3enHoOM MyMIoM BHCOKOT mpuTHcka VP44

6. JInjarHocTHyKa KOMyHHKALMOHA W OCLIMIOCKONCKA

«  [lnan peanusauuje paaHux 3anataka yCKaaauTu ¢ 6pojem
pamHuX MecTa, 6pojeM yueHHKa y rpyrH ,
onpemsbeHowhy paaHoHHLE Y LHIbY HCTyHbeHba 3aXTeBa
HaBENeHNX y Kooun «Mcxonu momynay.

«  Tlouerak npakTidHe HacTase, no MoryhHocTH,
YCKJIQINTH Ca TEOPH]CKOM HACTaBOM TaKo a
onrosapajyhe BexGe cieie ovMax HakoH oGpane
TEOPHjCKOT IpajmBa.

«  [Ilpe nouerka Meperba, yNo3HATH y4eHHKe ca
MHCTpYMEHTHMa U npuGopoM koju he Gutu kopuuhen,
notpedHuM Mepama Ge3benHocTH 1a He aohe 10
nospeljuBara 1 yHuuITeba ypehaja/onpeme.

«  [lpenopyka je (ann Huje 0GaBe3aH ycloB) 1a HaBeeHe
paiHe 3a/1aTke, C je/IHOM IPYToM yd4eHHKa, OpraHusyje u
M3BOJIM HACTABHMK KOjH peajnsyje TEOPHjCKy HacTaBy 3a
JIaTH NPEIMET y Capajiibi C HACTABHHKOM MPaKTHUHE
HAcTaBe, KOjH MCTe/pasinymTe paHe 3a1aTke U3BOIH C
JIPYroM rpynom yueHuka.

+  30or peanHo npoGiematuuHOr 06e3dehera Bo3una u3
TNIPETXOJIHOT MOJIyJIa /IE0 YacoBa NPaKTHHE HacTaBe M3
TOT MOJIyJIa MPENopyyyje ce HCKOPHCTHTH 3a peau3aLmjy
NpaKTHYHE HACTABE OBOT MOJLYJIA.
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MEpEa Ha 1aBauuMa ¥ U3BPLIHUM €JIEMEHTHMA
PasieNHUX MyMIH BUCOKOT MPUTHCKA
Delphy/Denso,...

5. JlujarHoCTH4Ka NCIHTHBAMA Y ENIEKTPOHCKOM
CHCTEMY YNpaBJbaiba Paj oM MOTOPa Ca pasieHiM
nymmama Bucokor npurrcka Delphy/Denso....
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Haszus momyna:
Tpajame Moyia:

Enexrponckn cucrem y6pusrasamwa Common Rail

35 yacosa

UWJEBU MOAYJIA

MCXOIN MOAYJIA
To 3aBpureTky Moztysa yuennk he
OuTH y cTamy a:

OBABE3HHU U MPEIMOPYYEHH CAIPIKAJU
MOAYJA

MPENMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIHA MOAY.

*  Crauame TEOpHjCKhX
¥ NPAKTHYHNX 3HAHA
13 eIEKTPOHCKHX
cuctema yopusraBama
TOpHBA Ca 3ajeIHHIKOM
aKyMyJIaTOPCKOM LIeBH
— ,Common Rail*

®  3Ha NpUHLMN paja,
KOHCTPYKLIM]Y H 3a7aTke
OCHOBHHX e/leMeHaTa y
€JIEKTPOHCKOM CHCTEMY
yGpusrasawa Common Rail

®  uneHTHMKYje U 3Ha
NPUHLAI Pajia, HAMeHY 1
OCHOBHE JIeJIOBE CBHX
ejleMeHaTa y crcTeMy 3a
Harajarbe ropUBOM JM3eN
MOTOpA ca CHCTEMOM
Common Rail .

®  uneHtuuKyje pasiuuTe
crcTeme pe perynauuje
KOJINYMHE FOPHBA, NPUTHCKA
1 yria yopusrasamwa no
reHepatijama cuctema

®  3HA KOHCTPYKUM]y. MPHHLMI
pajia, W3asHe CHrHase
J1aBava 1 ynpasjbadke
CHIHAJIE M3BPUIHIX
ejlemMeHaTa Ha
HUCKOMPHTHCHOj 1
BHCOKONPUTHCHO] CTPAHH
cucrema

®  U3BPIIN KOMYHHKALMOHA
Meperha Y eNleKTPOHCKOM
CHCTEMY ypaBIbatba PaiomM
MOTOpa Ca pasIuuuTHM
reHepaiijama cucremMa
Common Rail u Ha ocHoBy
H3MEpEHNX napaMeTapa
neduHHIIE KBAp y CHCTEMY

®  u3BpLK crieuuduyHa
OCLIMJIOCKOMNCKA Meperba Ha
J1aBauNMa U H3BPUIHIM
€JIeMEHTHMA Y eJIEKTPOHCKOM

TEOPUJCKA HACTABA:

* ¥YBoay Common Rail cucreme. [Tonpyuje
npumene. Konerpykumja. [Tpunimm pama.
Cuictemu 3a myTHAYKa Bosuaa. Crcremn 3a
TepeTHa BO3HIIA.

*  HuCKONPHTHCHA CTPAHA CHCTEMA 32 Hanajame
ropusom. [1persen cucrema. [ymne Ha
HHCKONPUTHCHO] CTpaHu. DIIITEp 3a ropHBO.

e KoMnoHeHTe BHCOKONPHTHCHE CTPaHe cHETEMA
3a Hanajame ropusom. [Npernen cuctema.
Bpusraun (Enektpomartethu u nueso). lymne
BUCOKOT NMpuTHCKA. BucokonputicHu
akymynarop ropusa (Rail). [lasau sucoxor
NpUTHCKa ropuBa. ENeKTpOMarHeTH BEHTHIT 3a
perynauujy nputrcka ropusa. [poropumoHanii
BEHTHII HA IyMITH BUCOKOT MpuTHCKa CHIYpPHOCHH
BETHMJI IPUTHCKA.

e Jlpxaun Opu3raya u BUCOKONPHTHCHH BOIOBH.
Tunosu. Pa3soj. [leMOHTa)Ka 1 MOHTAXKA.
CurypHOCHe Mepe.

e EnekTpoHcka KOHTpoOJa paaa motopa. [Tpernen
cucTeMa 3a MyTHHYKA U TepeTHa Bosuna. Obpana
nonaraka. Kontpona yopusrane konnunxe
ropuBa. JlamG1a KOHTPOsIA 1 pajl y 3aTBOPEHO]
YNPaB/bauKoj NET/bH KO My THUUKUX BO3MJIA.
Kontposna momenta. M3mena nonaraka ca
OCTAJIUM EJIEKTPOHCKMM cucTemuma. Cepujeku
TIPEHOC MojIaTaKa.

e JlujarHocruka cucrema. Hamsop cucrema 3a
Bpeme pana motopa (On board diagnosis),
TyTHUYKH 1 TEPETHH Nporpam. JlujarHocTuka y
cepsiiCcy. KapakTeprcTidni npuMepy npumeHe Ha
TNYTHUYKUM | TEPETHIM BO3HIMMA. OCHOBHA
€/IeKTPHYHA IeMa eNIEKTPOHCKOT CHCTeMa 3a
ynpaBibatbe paoM Motopa. Kapakrepuctiunn
JIaBauin ¥ W3BPIIHH EIEMEHTH Y CHCTEMY
ynpaBJbara MOTOPOM. JlHjarHocTHuKe
moryhHocTH cictema. KapakTepucTiyHi KBapoBH

Ha nouetky Moaynia yueHHKe yo3HaTH ca LMbEBMMA 1
MCXOAMMA HAcTaBe / yuerba, IIAHOM Paja i HaYHHHMA
olemUBakha.

Obauuu nacrase

Monyn ce peanusyje kpos ciienehe o6mke HacTase:
+  Teopmjcka Hactasa (21 uac)

« mpakTHuna uacrasa (14 yacosa)

Hojena opemersa Ha rpyne
Onemete ce nenu Ha rpyne (10 10 yuennka y rpynm),

NPHITHKOM peanmsaumje:
*  NpaKTHYHE HacTaBe

Mecto peannszaumje Hacrase
*  YYHOHHULA- TEOPHjCKA HACTABA

*  paauoHHuA/1a00paTOPHja 33 BO3M/IA — NPAKTHYHA
HacraBa

Mpenopyke 3a peanusaunjy nacrase

o Ilpu oGpanu MojeMHUX HACTABHHX jeAMHHLA KOPHCTUTH
naHoe, CIMKe, UPTEkKe, MPeceKe 1 IeIoBe/CKIONoBe
nusen Motopa Common Rail cicrema pasnnanTix
reHepauuja u npoussohaua y panuonun/nadopatopuju
3a BO3MIIA.

«  KopucTuTi MyITHMEIHjaIHE Npe3eHTaluje 1
cumynauuje npurumna para Common Rail cucrema
PAsTMUATHX reHepatija n nponssohaua .

o IlpumeHuTH MOTPEOHE 3aIUTHTHE MEPe NP pajy Ausen
MOTOpa (OMacHOCTH O/ BUCOKOT MPHTHCKA FOpHBa,
cHcTeM 3a 011Bolere M3BHHX racoBa U3 PalTHOHHLIE,
[IIT mepe, (usmuke nospene, 6e361HOCT pana npu
T0/IM3akbY BO3HJIA HA JIM3ATIHLLY H CITHYHO).

«  Kopuctut ynyTcTBa pasnuunTix nponssohaya o
TPABHITHOM MOCTYTIKY PYKOBAH:a, OAPIKaBAk-,
KapaKTepHUCTHUHHM HEHCNIPABHOCTHMA, HAuHHY
n3Bohera ANjarHoCTHUKHX Mepekba, ...
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CHCTEMY H OTKJIOHH
CNIOXKEHU]H KBAP Y CUCTEMY.

¥ HaYMH OTKJIahatha HEUCTIPABHOCTH. anIJHDCTVI
W HeJI0CTAlM MOjeIMHUX TeHepaliija cueTema.
EmucHja u31yBHUX racoBa.

o TpakThuHy HacTaBy YCKIauuTH ca H3Boherwem
TeopHjCcKe HacTaBe 1 onpembeHothy paanoHuLe
PasIMUMTHM JH3€J1 MOTOPHMA/BO3HIMMA/MaKeTama 1
MepHuM ypehajuma.

o TlpenmeTHu HacTaBHUK MOJKe W3MeHuTH 10 10 %
npenopyyeHnx caapikaja moayna win 10 20 % y3
carnacHoct Ctpyutor Beha.

+  Ha kpajy Mozysia yueHuK paam TecT 3Hamba

Ouemwuame
BpeHoBake 0CTBAPEHOCTH HCXO0/1a BPLIMTH KPO3:

1. npaherbe ocTBapeHOCTH HCXONA

2. Tectose 3HamA

3. aKTHBHOCT Ha yacy

4. aKTHBHOCT/ M3BEIUTAjN Ca NPAKTHYHE HACTaBe
5. cemuHapcku pan

OcriocobbaBatbe yueHHKa
3a NpaBuIHA
ZIMjarHOCTHYKA MEpekba y
€JIEKTPOHCKOM CHCTEMY
YNpaBibara pajoM MOTopa
Common Rail

ynoTpebbasa MjarHoCTHUKe
KOMYHHKALIHOHE. MepHE
ypehaje, murutanne
MHCTPyMEHTE (amnepmeTap,
BOJITMETAp, OMMeTap,
OCLIUJIOCKOTT)

M3BPLIM IMjarHOCTHYKA
Mepersa y CHCTeMy Harajakba
FOPHBOM [IM3e] MOTOPA Ca
cuctemom Common Rail
PasIMYNTHX reHepanuja i
npoussohaua

M3BPLIM IMjarHOCTHYKA
KOMYHHKaLIHOHa Mepera y
€/IeKTPOHCKOM CHCTEMY
YNpaB/bara pajioM MOTopa
Common Rail

M3BPLIN JleTasbHA
OCLIMIIOCKOTICKA Mepersa 110
KOMTIOHEHTaMa CHCTeMa Il
nuHosuma ECU

M3BPLIM INjarHOCTHKY CHCTEMa
MACHTH(UKYje H OTKIOHH
Makbe CII0KeHe KBapoBe KOjH
HIUCY BE3aHH 3a YHYTpalliHH
KBap Y MyMIH BHCOKOT
NpHUTHCKA WK Opu3rauy.

MPAKTUYHA HACTABA:

1. Yrio3aHaBarbe ca MEPHOM OMPEMOM H
MHCTPYMEHTHMA, MaKETaMa, eIEKTPOHCKUM CHCTEMOM
3a ynpasJbatbe pajioM MOTOpa i ocTainm ypehajuma
NOTPeGHIM 3a peanusauujy BekOu.

2. JlujarHocTHyKa KOMyHHKaLUHOHA MEpeHa y CHCTeMy
3a Hanajare ropuBoM Ha Boswiy ca Common Rail
CHCTEMOM Pas/MyUTHX TeHepaiuja (e1eKTpOMarHeTH!
W nueso 6pusraun)

3. JlujarHocTHyKa OCLMIOCKONCKA Mepera y CHCTeMy
3a Hanajare ropuBoM Ha Boswiy ca Common Rail
CHCTEMOM Pas/MiUTHX reHepaiuja (e1eKTpoMarHeTH!
W nue3o Opusraum)

4. JletasbHa KOMyHHKAlIMOHA MEPEH-a Y eeKTPOHCKOM
cucremy Common Rail pasnnunTix resepaumja no
KomroHeHTama uiiu nuxosuma ECU moTopa

5. JleTa/bHa OCLMIOCKOTICKA MEperba No
KOMIIOHEHTaMa CHCTEeMa WiIN IHHOBHMA padyHapa y
cucremy Common Rail pasnnunTix resepauja
npoussohaua ,,BOSCH*

6. KOM)’HMKEUMOHE H OCLMJIOCKOMNCKA MEpEma 1no
KOMIOHEHTaMa CHCTeMa KJIH TIMHOBHMA pavuyHapa y
cucremy Common Rail pasnuuntux npoussolhaua
Delphy, Denso..

o [lnan peanusaumje paaHmux 3aaaraka yCKaaauTi ¢ 6pojem
panHuX MecTa, GpojeM yueHHKa y rpymH ,
onpemsbeHowNy paaHOHULIE y LMJbY HMCTYHbeHba 3aXTeBa
HaBeIeHNX Y Kosoun «Mcxonn Momynay.

«  Tlouerak npakTHuHe HacTase, o MoryhHocTH,
YCKIAZUTH €A TEOPHCKOM HACTABOM TAKO Ja
ozroBapajyhn pajiiu 3aaun ciiejie OAMax HakoH oGpane
TEOPH]CKOT rpainBa.

«  [lpe noyeTka Meperba, YNO3HATH Y4eHHKE ca
HMHCTPYMEHTHMA U MPpHOOpOM Koju he GuTi kopuiuheH,
notpeGHuM Mepama Ge3benHocTu a He aohe 1o
noBpeljuBara 1 yHnuTea ypehaja/onpeme.

« Ilpenopyka je (anu Huje obaBe3aH yciioB) 1a HaBeeHe
pajiHe 3a51aTKe, C jeIHOM IPYTIOM Y4eHHKa, OpraHu3yje 1
M3BO/IM HACTABHHK KOjH peam3yje TEOpHjcKy HacTaBy 3a
JIaTH NpeMeT Y Capajiibi ¢ HaCTABHHKOM NPaKTHYHE
HaCTaBe, KOjH HCTe/Pa3nyuTe PajlHe 3a1aTke H3BOM C
ZIPYTOM IPYTIOM y4eHHKa.

«  Hanowmena: O631pom Ha MacOBHOCT M NMEPCNEKTHBHOCT
OBOT CHCTEMa MOCEGHY NaXHby MOCBETHTH ACTAJbHHM
MCTIUTHBaUMA Ha OBOM chcTeMy. V oGesbeluare
NOTpeGHMX BO3MIIA 32 H3BONeHbE NPAKTHYHE HACTABE
YKIbYYHTH PYKOBOJICTBO LIKOJIE, OCTasle HACTAaBHHKE Y
LIKOJIH, POIUTEIbE YUEHHKA H JIOKAIHY 3ajeHHLLy 32
MPUBPEMEHO H3HAjMIbHBAkE BO3MIA 32 MOTPeGe Mepersa.
V unsby cnpeyaBara Guio kakBux ouTehiea 1
H3a31BaKba HEUCTIPABHOCTH Y TOKY Meperba Ha BO3MITY
HACTABHMK KOjH M3BOIM MEPEeHa MOPa M3BPUIUTH
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OBABE3HU U NPETIOPYYEHU

TEMA LHWBLEBHU IMo 3aBpLIeTKy Teme y;ae_ﬂux he 6uTn y cTamwy CAJIPKAJH TIO TEMAMA HAYHMH OCTBAPUBAIA ITPOTPAMA
CTuuarme 0CHOBHUX « oGjacHu nojam mMarxeta, maruetHor noska; | TEOPUJA: Mpenopyke 3a peannsaunjy nacrase
3Hakba 0 MarHeTHAM * rpauuKH MPeICTaBH MarHETHO MOJbe; « Tlojav MarseTHOr noska (Mojam 1 BpcTe eKTPOMATHeTH3aM
CBOjCTBMMA MatepHje, | « 00jacHW MarHeTHa CBOjCTBA MaTepHje; MarHera);
MarHeTHOM MoJbY, * HaBejie Mojeay MarHeTHUX o ['papuuko npescTaB/babe MarHeTHOT IMojam MarHeTHOT rosba 0GpanuTH ocnamwajyhu
€/IeKTPOMArHETH3MY (epomarneHTHX MaTepujana; nosba; e Ha MPETXOJIHO 3HakHe U3 OCHOBHE WKone. [To
HEeroBoj MPakTHYHO] * o0jacHH 1 U3pauyHa MarHeTHy HHAYKUHjy | o MarHeTHa cBOjcTBa Matepuje (MarHeTHa MOryhHOCTH NoKa3aTH HeroB 00/1uK nomohy
MpHMEHH; cTpyje y MpaBoM NMPOBOAHHKY U O1pean nepMeabuIHOCT, BPCTE MarHeTHUX TBO3/IEHE MHILEBHHE.
HEH CMe] marepujana); TIpuHUMN pajia eNeKTPOMOTOPa 1 reHepaTopa
« 06jacHN MarHeTHy MHIYKLWMjy y HaBOjKy U | « MarneTHa MHayKuMja; jenHocMepHe cTpyje 00paanTH Ha pealHum
HaMOTajy 1 OJpeaHt KeH cMep; « bBuo - CaBapoB 3aKk0H (BEKTOp MarHeTHe npumMepuma.
« objacun Marneheme (epomMarteTHIX WHJYKLHje H BEKTOP MarHETHOT 10Jba); MehycoGHy HHIYKLM]y H BPTIOKHE CTPyje
MarepHjana 1 MarHeTHH XHCTEPE3HC; o AMMEpoB 3aKOH (MarHeTHO Mosbe 00panuTH NPBEHCTBEHO OMUCHO.
« o0jacHu MarHeTHo kono u Kan- NPaBOJIMHHMCKOT MPOBO/IMKA, MArHETHO
XONKHHCOHOB 3aKOH 1 H3padyHa Be/IHUHHE ToJbe HaBOjKa M HAMOTaja);
= Be3aHe 3a MArHeTHO KOJO; » Marneheme epoMarHeTHIX MaTepHjania;
E * 00jacHH 1 H3pauyHa eNEKTPOMATHETHY H o MarHeTHH XHCTEPE3NC;
E ©JIEKTPONMHAMHUUKY CHIT M OZIPElH HHXOB | o (DIIyKC BEKTOPA MarHeTHe HHIKLMje;
E cmep; + MarnetHo kono. Kan-XonknHcoHOB 3aK0H;
g « oGjacky dapa/ejeB 3aKOH U HEroBy « EnexrpomarnetHa cina (nojam
2, NpUMEHY KOJl IPaBOJTMHH]CKOT eleKTpoMarHeTHe cuiie, onpehusare
£ MPOBOJHMKA, HABOjKA M HAMOTAja y BEKTOpA eIeKTPOMarHeTHe Cuile);
5 MarHeTHOM N0Jby; « Enextponnnamuuka cuna (y3ajaMuo

* OJIpe/IH CMEp HHILYKOBAHE eIeKTPOMOTOpHE
cuie;

« 0bjacHu MPUHLMN pajia reHepaTopa
jenHocMepHe cTpyje;

* 0GjacH! NPUHLMAI Pajia eeKTPOMOTOpa
JjenHocMepHe cTpyje;

« 0GjacH! CaMOMHIYKIMjy H H3payyHa
MHIYKTHBHOCT HaMOTaja;

+ 00jacHH y3ajaMHy HHIYKIH]Y;

+ objacHu NpUHLUMN pajia TpaHcopmaTopa;

« 0GjacHy nojaBy BPTJIOKHUX CTPYja.

JIeJoBake /IBA MPOBOIHHKA Ca CTPYjoM,
ozIpeljiBatbe BEKTOPA €EKTPOINHAMHIIKE
cune);

« HaBojak u HaMOTaj y MarHeTHOM MoJby;

« Enextpomarnetna nunykumja (Papanejes
3aKoH, JIEHLI0BO NMpaBuIIO);

« HHayKoBaHa eNeKTPOMOTOpHA CHIIa y
HAMOTajy 1 NPABOJTHHUICKOM TPOBOJHHAKY,
CMep HHIYKOBaHe eMc);

« EnekTpoMOTOp jenHocmepHe cTpyje u
TeHepaTop jelHoCMepHe CTpyje;

o MuayKTHBHOCT KoNla (HHIYKTHBHOCT
Kajlema, 3aBHCHOCT HHYKTHBHOCTH OJ1
6poja HaBojaKa, IMMEH3Hja 1 je3rpa);

« ENeKTpoMOTOpHa cHila CAMOMHIYKLje;
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JIeTasbHe MpUNpeMe M TIpey3eTH MyHy oaroBopHoct . Ilo
NOTPeH aHrakoBaTH U CTPYUHA JMLIA H3 CEPBHCA.
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Hasus monyna:
Tpajare Moztysa:

Tojeanna4nn cuctemu 3a yopusrasame

20 yacosa

HWJbEBU MOIYJIA

HCXOU MOAYJIA
IMo 3aBpLueTKy Mo/yJ/ia yueHuk he
OHTH y CTakby Ja:

OBABE3HU U MPEMOPYYEHU CAAPXKAJU
MOAYJIA

NPENMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAY.JIA

e CrTyuakbe TEOPHjCKHX H
NPaKTHYHIX 3HAHA 13
nojeuHaYHUX CHCTEMa
3a yGpusrasarbe

®  3Ha NPHHIMN paja,
KOHCTPYKLIH]Y M 3a1aTKe
OCHOBHHX €JIeMeHaTa y
T0jeIMHAYHIM CHCTEMHMA
nymna-6pusrad i mymmna-
BOA-Opu3ray.

e uneHtuduKyje u 3Ha
MPUHLAT pajia, HaMeHy 1
OCHOBHE JIE/IOBE CBHX
efleMeHata y crctemy 3a
Hanajare ropuBOM au3es
MOTOpa ca CHCTEMOM MyMiia-
Gpusrau 1 nymna-Boj-
Opusrau.

*  uneHTHDHUKYje paznuuTe
cucTeMe perynauujy
KOJIMHHHE FOpHBA, IPHTHCKA
nyria yGpusrasara y
cHCTeMY Mymma-Gpusrat u
nymna-Boj-opusray.

®  3Ha KOHCTPYKLHjy, MPHHIIAN
pazia, u3asHe curxane
JlaBaa u ynpasbauke
CHrHale H3BPLIHHX
efleMeHara Ha
HHCKOMPHTHCHO]j 1
BHCOKOTIPHTHCHO] CTPaHK
€JIEKTPOHCKOT CHCTeMa
nymna-6pusray u nymma-
BOA-Opu3ray.

®  W3BDIIM KOMYHHKALMOHA
Meperba y eleKTPOHCKOM
CHCTEMY yNpaBJbatba PazoM
MOTOpa € PasnHIHTHM
reHepaimjama cucTemMa
nymma-Gpusrad u mymra-
BOJ-GpH3ray u Ha OCHOBY

TEOPUJCKA HACTABA:

* V¥Boay nojenunauue cucreme. Ilonena, npumena
¥ CHCTEMCKH IjarpamMu CHCTeMa.

e Cucremu ca nojeannaunnm kaunom (PF).
KoHcrpykumja u npunumn paaa. OcHoBHe
KapaKTepHCTHKe CHCTeMa.

*  Cucrem nymna-6pusray (UIS). Kowxctpykuuja u
npuHuun pana. [orou cucrema u cneunduuHOCTH
yrpambe. EfeKTpoMarHeTHi BEHTHII BUCOKOT
npuTHCKa. [THe30 BEHTHII BUCOKOT MPUTHCKA.
KapaktepucTiuHi npiMepn npuvMeHe Ha
MYTHHYKAM | TEPETHAM BO3WIMA. OCHOBHA
efleKTpuuHa 1ema cuctema. Kapakrepuctnanu
JlaBaun M W3BPLIHH EIEMEHTH Y CHCTEMY
ynpaBibama MOTOpoM. JlujarHocTiake
moryhHocTi cuctema. KapaktepicTiuni KBaposi
M HAYMH OTK/Iamara HeucnpasHocTi. [penHocT
 HeztocTaty. EMucHja n31yBHEX racosa.

e Cucrem nymna-soa-6pusrau (UPS).
Koucrpykumja i npunuun paza. [loron cucrema u
cneunduuHoCTH yrpaamwe. Enekrpomarnetsu
BEHTHJI BHCOKOT NpUTHCKA. KapakTepucTnanu
NpUMEPH TPUMEHE Ha TEPETHHM BO3MIHMA.
OcHOBHa eJIeKTPHYHA LeMa CHCTeMA.
KapaktepucTHUHH 1aBaun U W3BPLIHH EIEMEHTH Y
cHCTEMY yNpaBibatba MOTOPOM. JIujaroctuuke
moryhxoct crctema. KapakTepicTuiHu Ksaposu
W HauMH OTKJIakaka HencnpasHocTy. [peaxocTu
1 HejocTaum. EMucuja u3yBHHX racosa.

Ha noyertky Mozy.na yueHuke yrnosHaTh ca LMsbeBUMa H
MCXOAMMA HACTaBe / yuetha, 1aHOM pajia ¥ HaYHHUMA
OuEHHBabA.

Obanun nacrase
Monyi ce peanusyje kpos cnenehe obimke HacTape:

« Teopujcka HacTasa (12 yacosa)
s NpaKTHYHA HacTaBa (8 uacosa)

Monena oaesbera Ha rpyne

Onemete ce aenn Ha rpyne (10 10 yuenuka y rpynu),
NPUINKOM peajin3aliuje:

e OpaKTHYHE HACTaBe

Mecto peanusaunje uacrase
e Y4HOHHLA- TEOPHjCKA HACTABA

*  paaMoHHLA/1a6opaTopHja 33 BO3WIA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peann3aunjy HacTaBe

o Tlpu 0Bpaju nojeAMHAX HACTABHUX jeMHHLIA KOPHCTHTH
naKoe, CauKe, UpTeske, MPeceke H 1el10Be/CKIoNoBe
JIH3eJ1 MOTOPA € €/IeKTPOHCKHM CHCTEMOM IyMna-
6pusrad 1 nymna-Boa-Gpusrad.

o Kopucrutu myatumennjaine npesexrauije u
cHMyJaunje NPUHLKMNA Pajia eNeKTPOHCKUX CHeTemMa
nymna-Gpusray U nymna-Boa-0pusray, pasiuunTHX
TEXHUUKHUX Pellietba Ha Iy THUYKHM H TEPETHHM
BO3MINMA.

«  TlpuMeHuTH NOTPeGHE 3aIITHTHE Mepe NPU pazy Au3en
MOTOpa (OMaCHOCTH O/l BHCOKOT MPHTHCKA FOPHBA,
crcTeM 3a 0/1Boherbe H3/lyBHUX racoBa i3 PaHoHuLe,
TITT mepe, (usuuke nospeze, Ge3daHOCT pana npu
NoAMu3amy BO3WIIA HA AM3AJIHLLY W CJ'IIA‘{HO)V

«  Kopucrutu ynyrersa pasnuuntix npoussohaua o
NPAaBUJTHOM TMOCTYNKY PyKOBaka, OJp/KaBatba,
KapakTepUCTHYHHM HEUCTIPABHOCTHMA, HAUHHY
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M3MEPEHUX napamerapa
JepuHUILIE KBAD Y CHCTEMY
M3BPIIN crieunduuHa
OCLIMJIOCKONCKA MEpeba Ha
JlaBavuma W W3BpLIHUM
€JIEMEHTHMA Y €JIEKTPOHCKHUM
cucTeMy mymmna-6pusray u
OTKJIOHH CIIOXKEHH]H KBap y
CUCTEMY.

M3BONeH-a IMjarHOCTHUKIX MEPekba,...

TpakTuuHy HaCTaBy YCKIaauTH ca u3BOherweM
TeopHjcke HacTaBe U onpemsbeHowly paanoHuue
PasIMUNTHM IM3e] MOTOpHMA/BO3HIMMa/MaKeTama ca
€JIEKTPOHCKHM CHCTEMHMMA MyMMa-Gpusray i mymna-Bos-
Opusrau.

Ipenopytyje ce npu o6panu Moayna Behu 3nauaj nari
NPHMEHH CHCTEMA MyMMa-GpH3rad Ha My THHYKHM
BO3WJINMA, HAKO Taj CHCTEM BHIIE HHje MepPCTIeKTHBAH,
anu je macoBHo yrpaljen Ha Bosunuma VW, Audi, Seat,
Skoda. Cretem mymma-son-6pusray o6pannti y
npeocTanom Bpemeny, a cucteme PF camo
MH(OPMATHBHO 300T PHHLKNA Paja.

TpeaMeTHH HaCTaBHUK MOXKe M3MeHUTH 10 10 %
npenopyyeHnx caupskaja Moyna 1k 10 20 % y3
carnacHoct Ctpyusor Beha.

Ha kpajy Moty/1a yueHHK paj TeCT 3Hamba

Ouetbupaie
BpeHoBambe 0CTBAPEHOCTH HCXO/A BPUIMTH KPO3:

1. npahiete 0CTBApEeHOCTH HCXOAA

. TECTOBE 3HAMA

. AKTMBHOCT Ha yacy

AKTMBHOCT/ M3BELUTAjH Ca MPAKTHYHE HACTaBe
. CeMMHAPCKH paj

aELR

Ocnocobbasarbe
YUEHHKA 33 MPaBHIHA
JIMjarHOCTHYKA Meperba
Y eNIeKTPOHCKOM
CHCTEMY ypaBJbatha
pazioM MOTOpa mymna-
Opusray u mymna-poj-
Opusray

ynoTpe6baBa MjarHOCTHUKE
KOMYHHKaLIHOHE. MepHe
ypehaje, aurutanue
MHCTpyMeHTe (amMnepmerTap,
BOJITMETAp, OMMETap,
OCHLIIOCKOM)

M3BPIIN JIMjarHOCTHYKA
Mepera y CHCTeMy Hanajamba
TOPHBOM JIM3€J1 MOTOpA ca
©JEKTPOHCKHM CHCTEMOM
nymna-0pusrad u mymna-Bozi-
Opusrau

M3BPUIN AMjarHOCTHYKA
KOMYHHKALIMOHA MEpera y
€/IEKTPOHCKOM CHCTeMY
YNpaB/bata pajioM MOTOpa
nyMna-Gpusray u nymna-Bozi-
Opusray

NMPAKTUYHA HACTABA:

1. Vrio3aHaBarbe ca MEPHOM OMPEMOM H
HHCTPYMEHTHMA, MaKeTama, eeKTPOHCKHM CHCTEMOM
3a ynpaBJbakbe paioM MOTOpa H ocTanum ypehajuma
nOTpeGHIM 3a peannsauujy BekOu.

2. JlujarHocTHYKa KOMYHHKAlHOHA MEPEHa Y CHCTeMy
3a Hanajawbe TOPUBOM Ha BO3MITY Ca CHCTEMOM TTymra-
e/eKTpoMarHeTHu Gpusray

3. JlnjarHocTHYKa OCLMIOCKONCKA Mepera y CHCTeMY
3a Hanajawbe TOPUBOM Ha BO3MITY Ca CHCTEMOM TTymra-
e/IeKTpoMarHeTHu Gpusray

4. [lujarHocTHuka KOMyHHKaLHOHA MEperba y CHCTEMY
3a Harajake TOPUBOM Ha BO3MITY Ca CHCTEMOM Mymna-
nne3o opusray

5. JlujarHocTHUKa OCLMIOCKONCKA MEpeHa y CHCTeMy

[Nnau peanusaimje paHiX 3ajaTaka yckiaanTh ¢ 6pojem
panHuX MecTa, GpojeM yueHnKa y rpynH ,
onpemsbeHouhy panHOHULIE Y LHIbY HCIyHbeHba 3aXTeBa
HaBelIeHNX y Kooun «Mcxonu moayay.

TMoueTak npakTHUHE HacTaBe, 1o MoryhHoCTH,
YCKIIaMTH Ca TEOPHCKOM HACTABOM TaKO 1a
onrosapajyhe BexOe ciienie oMax HakoH obpane
TEOPHCKOT IPaInBa.

Tlpe noveTka Mepersa, yo3HaTH yUeHHKe ca
MHCTPYMEHTHMa 1 puOopoM koju he Gutu kopuuhen,
noTpedHUM Mepama 6e3denHocTH aa He 1ohe a0
TpoBaiba, ToBpehuBara 1 yHumTenha ypehaja/onpeme.
Tpenopyka je (an Huje 0OaBe3aH ycioB) j1a HaBeeHe
paiHe 3a/1aTKe, C je/IHOM IPYNOM yueHHKa, Opramsyje u
M3BO/IM HACTABHMK KOjH peajinsyje TEOPHjCcKy HacTaBy 3a
JIaTH TPE/IMET Y CapajiibH ¢ HACTABHUKOM NPaKTHYHE
HacTaBe, KOju HCTe/pasnuanTe pajHe 3a1aTke H3BOLH C
JIPYTOM IpyToM yueHHKa.
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M3BPUIN JIeTasbHA
OCLHMIOCKOTICKA Meperba 1o
KOMIOHEHTama CHCTeMa Wil
nuxoBuma ECU y cuctemy
nymmna-opusray

M3BPIIN [IHjarHOCTHKY
cuctema, aeHTHHKYje 1
OTKJIOHH Makhe COKeHe
KBapOBE KOjH HHCY BE3aHH 3a
YHYTpallkH KBap y
€/IeMEHTHMA TyMTIE, OIHOCHO
Opusrava.

3a Hanajaﬂ’e TOPUBOM Ha BO3MJIY Ca CUCTEMOM Mymna-
nue3o Gpusray

6. JlujarHocTHyKa KOMYHHKaLHOHA Meperba y
CJICKTPOHCKOM CHCTEMY I'lyMl'la-BOJl—6le3l'a‘l Ha
TEPETHOM BO3HITY

Hanomena: O63MpoM Ha MacoBHOCT CHCTEMa jeMHauHI
Opusray Ha MyTHUYKHM BO3MINMA MOCEOHY Nakiby
TOCBETHTH JICTA/bHIM HCTIUTHBAHMA HA OBOM CHCTEMY.
Y obesbehuBarbe noTpedHIX BO3MIA 3a H3BOhEE
NpaKTHYHE HACTABE YKIbYUYHTH PYKOBOICTBO WIKOMIE,
ocTane HacTAaBHUKE Y WKOJTH, POJIMTEsbE YUCHHKA H
NIOKaJTHY 3aje/IHMILy 32 IPHBPEMEHO H3HA]MIbHBAHE
BO3MJIA 3a MOTPeGe Mepewa. Y Lnjby Cripeyasara Guio
KaKkBHX owTehera 1 H3a3uBamba HEUCTIPABHOCTH Y TOKY
Meperba Ha BO3WITY HACTABHHK KOjH H3BOHM Meperha
MOpa M3BPIIMTH JIeTajbHE MPHIPEME H NPEy3EeTH MyHY
oaroBopHoCT . [10 MoTpe6H aHrakoBaTH | CTPyHHA IHLA
3 cepsuca. JIijarHocTiyKa Mepera Ha CHCTeMy
JjenuHauna mymra, o MoryhHocT, peanusoBati y
CepBHCY 3a TepeTHA BO3MIA y3 oMOh CTpYUHOT JiHIa
CepBHica Kao M0Ka3Ha AMjarHoCTHIKa Mepersa y3
JIeTasbHO 00jallikerhe CBAKOT KOMYHHKALMOHON
napamerpa.
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Ha3sus momyna:
Tpajamwe Mostysia:

Emucnja n3ayBHHX racosa anses MoTopa
15 yacosa

HUWBEBU MOAYJIA

HCXOIM MOAYJIA

Tlo 3aBpieTKy MozyJia yueHuk he

OuTH Y CTamy na:

OBABE3HMU U MPENOPYYEHU CAAPIKAJU
MOIYJIA

MNPENOPYYEHE AKTUBHOCTHU U HAUMH
OCTBAPUBAIA MOAYJIA

= Cruuame TEOPHjCKHX
¥ NPAKTHYHUX 3HAA
M3 EMHCH]e H3lyBHUX
racosa Jusesl MOTopa

T03Haje 1y MpaKcH NpHMeHH
NpoMHcaHe 3alTUTHE Mepe O/
TPOBaMa H3lyBHAM racoBUMa
2n3en MoTopa

no3Haje u npumebyje
TPONKCAHE 3aITHTHE Mepe
TpH panoBUMa
M3rpabe/yrpabe
Karanusatopa u puitepa 3a
uecThue yahy Ha BO3MIMMA ca
U351 MOTOPOM,

M3BPLIN HCITHTHBAILE EMHCHjE
M3/lyBHUX racoBa au3es
MoTopa,

pasyme pesysiTare HCTHTHBabA
emHCcHje H3TyBHUX racoBa H
NPHMEHHU HX y IMjarHOCTHLN
ZM3eN MoTOpa.

Tlpunpemn BO3MIIO 3a
TEXHHYKH NPEryIe] N0 NUTamwy
3a710B0Jberba Baehnx
CTaHaapia 0 eMHCHjH
HM3/lyBHUX racoBa.

TEOPUJCKA HACTABA:

e Emucuja u3aysuux racosa. OCHOBHH racoB y
W3JlyBHO]j rpaHy u3en Motopa. OCHOBHH (pakTOpH
KOjH yTHUY Ha KOMIIOHEHTE HETPETHPAHE eMHCH]e
M31yBHUX racoBa..

o Cranaapam 3a KOHTPOJTY eMHCHje H3TYBHHX
racosa ausen motopa. Crannapau CARB, EPA
u EU 3a nyTHHuka u TepeTHa Bo3una. EBporcku,
aMEepHUKH 1 jaNaHCKN HCIIUTHH LIMKITYCH 32
MyTHHYKA 1 TEPETHA BO3HIIA.

o TexHHKe Mepera eMHCHje H3TyBHHX racosa
ausen motopa. Tpununnu mepewa. Bpere
ypehaja 3a meperse emucuje. Mepere emucuje
M3YBHUX racoBa y TOKY pa3Boja MOTOpa.
McnutiBare eMHCHje H3YBHIX racoBa BO3Wia ca
2w3es MoTopom (opacity measurement).
HcnntnBatbe eMHCH]e Ha TEXHHUKOM Nperey
Bo3una ca JIM.

Ha nouetky Mozyna yueHHKe yNo3HaTH ca UH/bEBUMA U
MCXONMMA HAcTaBe / yuera, MIIAHOM pajia i HauMHHMa
OuEbUBabA.

Obanum nacrase

Monyn ce peanusyje kpo3 crenehe oGnuke HacTaBe:
*  Teopmjcka HacTapa (9 yacosa)

*  mpakTH4HA HacTaBa (6 yacoBa)

Mosena onesbersa Ha rpyne
Onesmeme ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanmsaunje:
*  NpaKTHYHE HACTAaBe

Mecto peanusaunje nacrase
*  YYHOHHUA- TEOPHjCKA HACTaBa

pannoHnua/1abopaTopuja 3a BO3W/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peannsauujy HacTase
+  Tlpu 0Bpanu nojeaMHNX HACTABHHX jeMHHLA KOPHCTHTH

naHoe, MK, LPTeikKe, MPEceKe 1 IeNIoBe/CKIoNoBe
PA3MUUATHX e/IEMEHATA W3/lyBHE IPAHe CaBPEMEHOT
JZH3es MOTOPA Y PaIMOHHLI/IAGOPATOPH]H 33 BO3MIA.

+  KopucTHTH MyNTHMEHjalHE TIpE3eHTalIHjE 1
CHMyJIalje NPUHLIMNG PAJa eleMeHaTa 3yBHe rpaHe
CaBPEMEHOT JIM3¢J1 MOTOPA, PA3IHYHTHX TEXHHUKUX
pellera KaTAMTHYKNX KOHBEPTOpa, (uiiTepa 3a
uecruue, Adblue TeXHUUKHX Pellierba H CIIHYHO.

+  TpumenuTu noTpeGHe 3alITHTHE MEPe NPU pajy au3es
MoTOpa (CHCTeM 3a 0/1BONjerbe M3YBHUX racoBa U3
panvonuue, [T mepe, pusmike nospene, He36aHocT
pajia NpH NON3aksy BO3WIIA HA AU3AIIHLLY U CIMUHO,
pereHepaumja puiTepa M BUCOKE TeMNepaType, a
noceGHO BOIMTH pauyHa 1a yYeHULM He IUpajy 1 He
YMLIE NPAUIMHY O/ CTAPHX KaTATMTHUKKX KOHBEpTOpa!).

+  KopucTuTi ynyTcTBa pasiMunuTUX npoussohaya o





image288.png
TNIPaBIIHOM MOCTYMKY PyKOBakbha, OJIpiKaBamba,
KapaKTEePHCTHUYHUM HEHCTIPABHOCTHMA, HAUHHY
13BONEIbA 1HjarHOCTHYKHX MEpPElba, ...

o [lpakTHuHy HaCTaBy yCKJIaAHTH ca U3BOhermem
TeopHjcke HacTaBe  onpemsbeHowhy paaHonuie
PasIMYMTHM H3€] MOTOPHMA/BO3HINMA/MaKeTaMa i
MephuM ypehajuma. Onpeljene BexGe u3 oBor Moyia
peaiu30BaTH y CKIONY MPAaKTHYHE HACTABE MPETXOAHHX
MOJ1y/1a, aKO TO OpraHM3alMjCKu BHIIIe 0aroBapa (360r
obesbeherba Bosunal).

o IlpenmeTHu HaCTaBHUK MOJKe W3MeHHTH 10 10 %
npenopyyeHnx caapikaja moayna win 10 20 % y3
carnacHoct Ctpyutor Beha.

«  Ha kpajy Momysia yueHHK pajm TECT 3Haba

Ouemwupame
BpenHoBame 0CTBAPEHOCTH HCXOJA BPLIMTH KPO3:

1. mpaliere 0CTBapeHOCTH HCXOA

TECTOBE 3HAMA

AKTHBHOCT Ha 4acy

AKTHBHOCT/ M3BEIITAjH Ca MPAKTHYHE HACTaBE
CeMHMHApCKH pan

PRSI

Ocrnocobbasatbe
yueHuKa 3a n3Bohere
Meperba eMucHje
M3/lyBHUX racosa au3es
MoTopa

ynoTpebbaBa pasiHunTe
aHAIN3ATOPE W3LyBHIX
racosa, aHanorse u
ZMTATAITHE HHCTPYMEHTe
(amnepmerap, BonT™MeTap,
OMMeTap, OCLHJIOCKON)
M3BPILIH IMjarHOCTHYKA
Mepera eMUCHje H3lyBHHX
racoBa Ha pasMYHTHM JH3eN
MOTOPHMA 10 MUTakY
3a/10BOJbEH:A HOPMHU EMHCH]e
M3/lyBHHX racoBa

M3BPIIH KOMYHHKALIHOHA 1
OCLIMIIOCKOTICKA Mepetba Ha
CBHM JlaBaunuMa W31yBHE
TpaHe CBPeMEHOMT 1H3eIt
MoTopa

MPAKTUYHA HACTABA:

1. Yrio3aHaBare ca MEPHOM ONPEMOM i
MHCTPYMEHTHMA, BO3HIIOM H OCTAlMM ypehajuma
nOTPeGHIM 3a peanusauujy BekOu.

2. Mepetse emucHje W31yBHIX racoBa Ha MOTOpY ca
HEHCTIPABHOM H3/1yBHOM FPaHOM

3. Mepetse emMucHje W3LyBHIX racoBa Ha BO3MITY Ca
EURO 3 motopom

4. Mepetse emMucHje W3LyBHIX racoBa Ha BO3MITY Ca
EURO 4 motopom

5. Mepete eMUCHje H3lyBHHX racoBa Ha BO3MIly ca
EURO 5 u BuuIe MOTOPOM.

6. Perenepaumja uirepa 3a akTUBHE YecTHUE

7. JlujarnocTutka KOMYHHMKaUHOHA M OCLIMIOCKOTICKA
Mepera Ha 1aBauimMa H H3BPLIHUM elleMeHTHMA
W3yBHE rpaHe caBpeMeHor auses Motopa ca Adblue
TEXHOJIOTHjOM

o [lnan peanusaiuje panHuX 3ajataka yCKIaanuTH ¢ 6pojem
paiHuX MecTa, GpojeM yueHHKa y rpynu
onpembeHolhy paTMOHHLIE Y LHIbY HCTYHbeHa 3aXTeBa
HABEJICHNX Y KoloHn «Hexomm Moayna».

« ¥ naGoparopuju/panvonnin Tpeba na Gye I0BOHO
PaIHUX MeCTa [1a 3a jelHUM PaHuM cTosiom Gyay JBa 10
TPH y4eHHKA.

o Tlouerak npakTHyHE HacTaBe, 110 MoryhHocTH,
YCKIAUTH Ca TEOPHjCKOM HACTABOM TAKO Ja
ozroBapajylu panny 3anaim ciielie 0Max HakoH oGpaze
TEOPH]CKOT rpazuBa.

« Ilpe nouetka Mepera, yNno3HaTH yueHHUKe ca
MHCTPyMEHTHMa 1 NPHGOpoM Koju he GuTH kopuuhen,
noTpedHuM Mepama Ge3benHocTH 1a He nohe 1o
TpoBatba, nospeljiBarma 1 yHuIuTewa ypehaja/onpeme.

« Tlpenopyka je (anu Huje oGaBe3aH yciioB) 1a HaBeeHe
pajiHe 3aM1aTKe, C jeTHOM IPYIOM ydeHHKa, Opraumsyje u
M3BOJIM HACTABHUK KOjH Pean3yje TEOPHjCKy HacTaBy 3a
JIaTH TPE/IMET Y Capajiibi C HACTABHHKOM MPaKTHYHE
HACTaBe, KOjH HCTE/PasuyHTe PanHe 3a1aTKe H3BOMIH C
JPYTOM FPyNoM y4eHHKa.
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*  VkomuKo TakBa MOTyRHOCT He MOCTOji BexOy Ha
TOro/IaH HauMH Pea30BaTH y oarosapajyhem
cepaiucy/npenysehy y3 nomoh cTpydHor siuua.

5. KOPEJIALIUJA CA JIPYTUM NMPEJIMETUMA, OJJHOCHO MOAYJUMA

o~ R R

Cucremu yOGpusraBarba 0To MOTOpa
Jusen moTopu

Enextpuune uncranauuje u ypehaju
JlaBauu 1 H3BPUIHM EIEMEHTH
Enektpiune MalinHe Ha BO3WIUMA
OcHOBE €NeKTPOTEXHIKE
EnextpoHuka

Enextpiuna Mepera

Dusnka

Maremaruka

. CrpaHu je3nk
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CUCTEMM CTABWIHOCTH

1. OCTBAPUBAIE OBPA3OBHO-BACITUTHOI PAJA — OBJIMLIA U TPAJAILE

HACTABA

EASERA Teopujcka HacTaBa Beix6e IMpakThuna HactaBa Hacrasa y Goky AN

v 58 58 116

2. UWJbEBHU MPEAMETA
«  Ocnocobutu yueHuka 3a 00aBsbarbe N0CI0Ba OPXKABakba H OTK/Iabatba HEMCTIIPABHOCTH Y
«  Cucremuma npoTHB GIOKHPaba TOUKOBA
«  CucTeMMMa MPOTHB MPOKIH3aBaba TOUKOBA
o EJNIEKTPOHCKMM CHCTEMHMA 3a Peryauujy AMHAMUKe BOKHE
«  AyTtomartcknm kouHMM (yHKuHMjama n SBC-y
«  Cucremuma ayToMaTcKe peryJatiije Gp3HHe BOKHE H KOHTPOIY PacTojaka BO3HIA.

3. HA3BUB U TPAJAIE MOJYJIA

Paspen: 4eTBPTH
Tpajarbe Mozysia (4acoBH)
Pen.6p. HA3WUB MOJIYJIA

K B I

1. OCHOBHHM NPUHLMNHK AMHAMHKE BO3WJIA 8 4

2 Cuctem npoTus 610kupara Toukosa (ABS) 10 12

3. CucTem 3a peryJauujy npokJiisasatba noroncknx roukosa (TCS) 8 10

4. ENeKTpOHCKH cHCTEM 3a perysialujy auHamuke Boxkie (ESP) 12 12

5 AyTomarcke koune pynkumje u SBC 10 10

6. CucTem 3a ayTOMaTCcKy perysaiujy Op3nHe BOXkbe 1 KOHTPosy pactojama Bozuna (ACC) 10 10
YKYITHO: 58 58
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4. HWBEBU, HCXOH, OBABE3HU U MPENOPYYEHU CAJIPKAJU U HAYUH OCTBAPUBAIA MOAYJIA

Hasu moayna:
Tpajare Moztyna:

‘OcHOBHH NPHHIMITH IHHAMHKE BO3HJIA
12 uacosa

LUWLEBU MOAYJIA

HUCXO0IU MOAYJIA

IMo 3aBpiueTKy MozyJia yueHuk he 6urn y

CTaiby fa:

OBABE3HU U MPENIOPYYEHU
CAIPXKAJU MOIVJIA

NPENMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAKBA MOAYJIA

o Cruuame TeOpHjCKUX
3HaMba M3 OCHOBHUX
NPHHUMIA TMHAMHKE
BO3UNA

w

3Ha OCHOBHE TPELIKE BO3AUa y PasiHunT™
caoGpahajuum cuctyaunjama
3Ha OCHOBHE MPHHIIMIE IMHAMUKE KpeTaba

BO3MJIA

TI03Haje NOC/e/IMIIE IeNOBaA PASTHIHTHX
CHJIa Ha BO3MMA

3Ha TMHAMUKY JIMHEapHOT 1 GouHOr
nomaka Bo3uia

TEOPUJCKA HACTABA:

e CHrypHOCT MOTOPHOT BO3HJIA.
TTacHBHU U aKTMBHU CHCTEMH.

e OcHoBe KpeTama BO3WJIA.
Monawamwe Bo3aua. Y3pouu rperaka
1 npeBeHTHBHE Mepe. Kputiine
caobpahajue cutyauuje.
KapakTepucTHYHH MaHEBPH BO3aua.
Cumynawje 1 HCHTHBAbA
JIMHAMHKE KPeTarba BO3UIIA (TecT
,,CEBEPHOT jeneHa‘)

®  OcHOBHH NPHHUMAH AHHAMHKE
Bo3uaa. [Theymruum. Konctpykumja.
3akoncku nporuci. [Tpokausasame
nHeymMaTHka

e [leoBame CHIa HA BO3WIIO.
MHepuyja BO3HIA, MOMEHT 3aKpeTatha
BO3M/IA. Pacnozena cnosbHUX cuia
Koje Jiestyjy Ha Bo3uno. Cuite Ha
nueymaruky. Kousu MoMenT.
MOMEHT 3aKpeTarba BO3HIa OKO
BepTHKaHe ocH. Ciie Tpemba.
Koeduumjentu tpera.
~Aquaplaning*. Bouse cune.

¢ JluHaMHKA JHHEAPHOT MOMAKA.
VKynHu OTNOp KpeTakby BO3UIA.
V6p3aBatse 1 ycnopere Bo3uia.

e Jlunamuka GouHor nomaka. bounn
BeTpoBH. [lonynpasbatse i
Haxynpasbae. Lientpudyranie
CHJIE HA BO3HIIO Y KPHBHHH.

Ha nouetky monyna yueHHKe ynosHaTi ca LMbeBUMa U
HCXOIMMA HaCTaBe / yuer:a, NIAHOM paja H HaunHUMa
OlEbUBakbA.

O6auun nacrase
Monyn ce peanusyje kpos crenehe oGnnke Hactase:

*  Teopmjcka HacTasa (8 yacosa)
*  ayauTopHe Bexoe (4 yaca)

Mosena ojemersa Ha rpyne
Onebetbe ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUINKOM peanmsaije:
e ayIMTOPHHX BEKOH

Mecto peanusaunje nacrase
*  Y4YHOHHLA- TEOPHjCKA HACTABA

*  YYHOHHLA — ayIUTOPHE Bewbe

Ipenopvke 3a peanusaunjy vacrase
«  Tlpu 06panu nojenMHNX HACTABHHX jeMHHLIA KOPHCTHTH

naHoe, CHKE, LPTEXkKe, PaCnoNoKHBE NPUMEpKe
e/leMeHaTa CHCTEMA 33 KOUeHbE BO3HIA Y
panuoHULK/1abopaTOpHjHu 3a BO3MIIA.

«  KopucTuti MynTHMENHjaNHE NIpE3eHTalMjE H
CcHMyalije paja KapakTepuCTHIHHIX HCTIHTHBAkbA
BO3MIA (HPIL. ,,TECT CEBEPHOT jenieHa’

«  AynutopHe BekOe YCKIaIuTH ca H3BohermeM Teoprjcke
HacTase.

»  TlpeameTHu HACTABHUK MOsKe M3MEHHTH 10 10 %
npenopyueHnx capikaja Moayia uin 10 20 % y3
caracHoct Ctpyunor eha.

«  Ha kpajy Mojtynia YUEHHK paji TecT 3Hama

Ouewuparme
BpenHoBame 0CTBAPEHOCTH HCXO/A BPLUIMTH KPO3:

1. npaheme ocTBapeHOCTH HcXO0aa
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2. TecToBe 3Hama
3. aKTHBHOCT Ha uacy

4.  aKTHBHOCT/ M3BEIITAjM CA MPAKTHYHE HACTaBE
5. cemuHapcku pan

OcnocobbaBatbe
YHEHHKA 32 pelarhe
3a/1aTaKa H3 OCHOBHHX
NPHHIIMNA IHHAMHKE
BO3MIA

peluy 3aaTke U3 OCHOBHUX MPHHLMNA
ZIMHaMHKe BO3MNa

peluy 3aaTke U3 AMHAMUKE JIMHEapHOT
GOUHOr noMaka Bo3una

TNPAKTHUYHA HACTABA
PeluaBabe jeIHOCTABHHM{MX 3a1aTaka
M3 OCHOBHHX NPHHIMITA THHAMHUKE
BO3MIA

PelnaBaibe jeIHOCTaBHMMX 3a1aTaka
M3 IMHAMKKe JIHHeapHOT 1 GouHor
nomaxa.

Jenna BexGa ce paw ZIBa 0 TPH WIKOJICKA yaca, y
3aBMCHOCTH 011 GpOja yueHNKa 1 rpyna Ha Koje ce
ofie/berbe e

[Moyerak BexOH, 110 MOTYNHOCTH, yCKIaIUTH ca
TEOPH]CKOM HACTABOM Tako /1a oAroBapajyhe ayauropte
BekOe ciene 0Max HAKOH obpajie TEOPHjCKOT rpaauBa.
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ucxoau

OBABE3HM U NNPENOPYYEHU

TEMA LHUJbEBU Ilo 3aBpLIeTKy Teme );:Huk he GuTH y cTamy CAJIPKAJH 10 TEMAMA HAYHMH OCTBAPUBAIbA ITPOTPAMA
o MeljycobHa nnmykumja;
« Tpancopmarop;
« BpmoxHe ctpyje.
=
E o OcnocobbaBarbe * TOKaXe y3ajaMHO JIejCTBO MarHeta, BEXBE:
E ydeHHKa 3a MarHeTa i MeKor rBoskha, kao u 1. MarHeTH u eeKTpoMarHeTH;
=) NPaKkTHIHO e/leKTpoMarHeTa;
z NpoBEpaBakbe M0jaBa | o M3MEPH HHIYKTHBHOCT Kanema; 2. Kanemosn;
E ¥ 3aKOHa M3 001aCTH | o M3BOJIM 3aKIbyUKe O MPOMEHH
g eeKTPOMArHeTH3Ma. MHIYKTHBHOCTH Y 3aBHCHOCTH OJ1 poMene | 3. EfeKTpoMarHeTHa WHyKimja.
& ©Opoja HaBoja, IMMEH3Mja U je3rpa;

* TOKae NpHMepe CaMOMHIyKUHje i
o0jacHu npuMepe U3 Mpakce;
* NpUMEHH MEpe 3aluTHTE Ha pajy.
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Hasus Moayna:
Tpajame MonyJia:

Cucrem npoTus 6/10KHpamba ToukoBa (ABS)
22 uaca

LWJBEBU MOZYJIA

Ilo 3aBpuieTKy Mozys1a yuennk he GuTH y cTamy ma:

HCXOAHU MOAYJIA

OBABE3HHU W NPENNOPYYEHU

CAIPIKAIN MOIYJIA

MPENOPYYEHE AKTUBHOCTH U HAYMH
OCTBAPUBAA MOAYJIA

e Cruuame TEOPHjCKHX
M PAKTHYHUX 3HaHa
M3 cHCTeMa NPOTHB
B0KMpaba TOUKOBA

3.

3Ha MPHHLMIT PAjia OCHOBHHX KOMIOHEHTH
CcHCTEMA NPOTHB GI0KHPatba TOUKOBA

3Ha NPUMEHHTH €JIEKTPO-XHAPAYIHUHY eMy
pasnnuuTHX cuctema ABS-a 3a peiapame
NpakTHUHUX Npobiema y npaKcH

M3BPILIM NPABHIIHY NeeKTaLmjy KBapa y
CHCTEMY H OTKJIOHH KBap Npema yiyTcTBy
npounssoljaua,

NPUMEHH TPOTHCAHe 3aLTHTHE Mepe i Mepe
3aLUTHTE OKOHHE NPH PYKOBAkY H OPKaBakby
ABS cucrema.

TEOPUJCKA HACTABA:

VBoa y cieTeMe NpoTHB.
Ba0KkHpama Toukosa. [pernen
1 M0/IeN1a KOYHUX CHCTEM.
KOMIOHEHTE KOUHIX cHCTeMa.
Kondurypaunje kounnx kona.
OcHOBHE KOMIOHEHTe
KJIACHYHOT KOUHOT CHCTEMa.
OCHOBHE KOMIOHEHTE CHCTeMa
ABS-a.

OCHOBHH 3XTeBH 32 pajl
€/1eKTPOHCKOI CHCTeMA.
Jlunamuka o6pTama Touka.
KoHTposHa netsba cucTemMa
KapakTepHCTHYHH KOHTDPOJIHI
uKstyen. KOHTpOHU UHKITyCH
Ha CYBOj M BIIAKHO] MO/UI03M.
KouTtponxu unkiycH ca
JIENIOBAIbEM H NIPOTYIENOBAbEM
MOMEHTa 3aKpPeTarba BO3HIIa OKO
BeprukanHe oc (GMA 1, GMA
2 system).

Xuapayamusu MoaysIaTop u
M3BPLINN €IeMEeHTH i
peryJiaunja npuTHCKa.
TlpuHIMN pajia XUApayaHIKOT
Mojyatopa ko cuctema ABS
2S, ABS 2E, ABS 5, ABS 8....
@aze perynauuje npuTHCKa.
EstekTpoxupay/iuiHa mema u
€JIEKTPHYHA [IeMa CHCTeMa.
JlaBaun y cucremy.

Wy KTHBHH 1aBaui. AKTHBHU
1 nacuBHM X0NI0BY 1aBadH.
Kouctpykunja, npunumn pazna.
KapakTepucTiaHi KBapoBH.
JlujarHocTHYKa Meperha.
AHTHOJIOKAIHN CHCTEMH 32
moTounkse. CneunpuuHocTn

Ha noyetky Mo/ty/1a yueHHKe yro3HaTH ca LI/beBUMa H
uexoauma uac'raae/yueu,a, TJIAaHOM paja ¥ HaYMHUMa
OlLeHhHBarmba.

O6auun Hacrase

Monyn ce peanmsyje kpo3 cnenehe oGnike HacTaBe:
«+  Teopujcka nacrasa (10 uacosa)

«  npaKkTH4YHA HacTaBa (12 yacosa)

Honena onemema na rpyne
Opnesbetbe ce nenn Ha rpyne (10 10 yuenuka y rpynm),

TNPUTHKOM peaiusauje:
e MpAaKTHYHE HACTABE

MecTo peanusauuje nacrase
©  Y4HOHHUA- TEOPHjCKA HACTABA

*  paaHoOHHUA/1alopaTopHja 32 BO3NIA — NPAKTHYHA
Hacrasa

Ipenopyke 3a peann3aunjy nacrase
o Tlpy 0Gpajut NOjeIMHIX HACTABHNX jeMHHIIA KOPHCTHTH

naHoe, CJIMKE, UPTEXKE U NPECEKe PasINUNTHX KOMIOHEHTH
ABS cucrema Bo3uia,

o Kopucrutu mynTumenujaise npeseHTaumje 1 cumynauje
paja nojeauHnX resepaimja ABS cucrema.

«  KopucTuti pacmionoxkuse coTBepcke nakete 3a
M3yuaBawe pana kapakrepuctiHux ABS cuctema Ha
BO3MITY, MpH uemy cTapuje cucteme ABS 2S u ABS 2E
00paauTH HHPOPMATHBHO, A BHLIE BPEMEHa OJIBOJUTH 38
HoBHje cucteme (01 renepaumje ABS 5.0 na Ha Bue.

o TIpoyuHTH 3aWITHTHE MEpe MOCEGHO MPH NOAN3aAkLY BO3HIA
Ha M3a/uLly H OCHTYyparby 071 naja Bo3una. He no3sonutn
YUEHHUIMMA HeNOTPeGHO 3alpikaBakbe HCTOJL BO3WIIA Koje
HUje I0BOJbHO MeXaHHuku 06e30eleHo o1 naza.

«  Kopucrutu ynyTcTBa pasnuuuTHx npoussohaua o
NPaBUITHOM TOCTYTIKY PYKOBaka, O/p/kaBarba,
KapaKTePHCTHYHUM HEHCTIPABHOCTHMA, HaunHy H3BOhera
JIMjarHOCTHYKMX MEPeHa PasinuuThX reHepatiija u
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KOHCTPYKLje cuctema,
NPUHLIKN paja.
EnexTpoxupaynndsa n
€/IEKTPUUHA LIeMa CHCTEMa.

o OcHOBHe HEHCTIPABHOCTH H
aujarsoctuka ABS cncrema
PAsIHYHTHX FeHepaunja n

npoussohaua ABS cucrema..

TMpakTHYHy HACTABY YCKJNAZMTH Ca H3BOhermeM Teopujcke
HacTaBe M onpemsbeHowhy paTuOHHLE PasTHIHTHM
TUnosuMa maketa ABS cuctema, BO3nna, HCMHTHUX
ypehaja,
TpeaMeTHy HACTAaBHUK MOKe M3MeHHTH 110 10 %
npenopyueHux caapkaja moyia uin 10 20 % y3

OcnocobmaBarse
YUEHHKA 32 NIPaBHITHA
ZIMjarHOCTHYKA Mepera
Y CHCTEMHMa NIPOTHB
BI0KHpaba TOUKOBA

ynotpeb/baBa KOMyHHKALMOHO-MepHE ypehaje
Kao ¥ aHaJIOrHe U INrMTalIHE UHCTPYMEHTE
(amnepmerap, BOJITMETap, oMMeTap,
OCLIMJIOCKOIT)

M3BPUIM AMJArHOCTHYKA KOMYHUKALIMOHA
MEpeHa Ha pasiIniuTUM reuepaunjaMa cucrema
M3BPIUM [I€Ta/bHA OCLIUIIOCKOINCKA MEPEHha 1o
MHHOBHMA €JIEKTPOHCKE YNpaBjbauke jeIMHHLE y
UHMbY PEllaBakba CIOKEHHJUX KBApOBa.

npoussohaua. carnacHoct Crpyusor Beha.

Ha kpajy Mozynia yueHHK pajin TeCT 3Harba

Ouemusame

BpenHoBame 0CTBAPEHOCTH HCXO/1A BPWIHTH KPO3:
1. npaherwe 0CTBAPEHOCTH HCXOA
2. TectoBe 3Hama
3. aKTHBHOCT Ha 9acy
4. aKTHBHOCT/ W3BELITAjH Ca MPAKTHYHE HACTABE
5. ceMHHapckH pan

MPAKTUYHA HACTABA:

1. JljarHocTHYKA HCIHTHBAA HA
ABS 2S u ABS 2E cucremy.

2. JlujarHoCTHUKA HCTIUTHBAA HA
cucremuma ABS 5.0, ABS 5.3
ABS 5.72S u ABS 2E.

3. JlujarHocTHyKa HCMMTHBAMKA Ha
ABS 8 1 HOBHjUM CHCTEMHMA.

4. JlujarHoCTHUKA HCITHTHBAA HA
cucremuma ABS-a ocranix
npoussohaua (Teves, Delphy,

Tnan peanusauuje panHux 3anartaka yeknaani ¢ 6pojem
PanHMX MecTa, GpojeM yueHuKa y rpymi , onpemberomhy
PAIMOHNLIE Y LH/bY HCTIYHEH:A 3aXTeBA HABENCHUX Y
KonoHn «Mcxonun moaynay.

V naGoparopuju/paguonnun Tpeda aa Gyae 10BOBHO
PAJHUX MECTA /1A 32 jeIHMM PAHUM CTOJIOM OyJy /Ba 10
TPH yueHHKa.

TMoueTak MpakTH4HE HacTaBe, O MOryhHOCTH, yCKIanuTH
ca TEOPHjCKOM HACTAaBOM TaKo ja oarosapajyhu paanu
3a7aly clieie 0IMax HaKoH oOpasie TEOPHjCKOr rpamea.
IMpe noueTka Mepersa, yro3HaTH yu4eHHKe ca
MHCTPYMEHTHMA 1 PUGOpPOM Koju he GuTH kopuhen,
noTpebHIM Mepama Ge30eaHoCTH 1a He johe 10 TpoBakba,
nospehuBama u ynniutema ypehaja/onpeme

ITpu u3BOhEwY Mepera Ha CTapHjuM CHCTeMUMa, 360r
CKPOMHHX KOMYHMKALHOHUX Mepetsa, Bely nakiby
00paTUTH Ha IMjarHOCTHYKA OCLIIOCKONICKA MEPEHha 1
pasHe HeHCTIDABHOCTH BE3aHE 3a HEHCTIPABHOCTH
MHIyKTHBHUX 1aBaya Ha TOYKOBHMA (H NCKTPHUHE U
MeXaHHuKe).

Koz HOBHjMX cHCTEMa H3BPIINTH JIeTajbHa KOMYHHKAIHOHA
Mepema i y CKIIally ca ymyTCTBOM Npok3Boljaua npoBepTH
AKTHBUPAKE MOjeIMHHX eJIeMEHaTa CHCTEMa NPEKO «TecTa
aKTYaTopay, 0ZIHOCHO CTIELMjaltHUX JIjarHOCTHYKHX
(yHkumja.

IMpenopyka je (anu Huje 0GaBe3aH YC/loB) Ja HaBe/eHe
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pajiHe 3a/1aTke, C jeHOM rPyrNoM yueHHKa, OpraHusyje u
M3BO/IM HACTABHUK KOjH Peanm3yje TEOPHjCKy HacTaBy 3a
1IaTH NPE/IMeT y Capajiibi C HACTABHUKOM NPaKTHYHE
HacTaBe, KOji HCTe/PasnuyiTe PallHE 3a1aTKe H3BOIN C
ZIpYrOM IPyTIOM ydeHHKa.
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Ha3zu Monysa:
Tpajamwe Moayna:

Cucrem 3a peryjalnjy npoK/in3aBama noroHckux toukosa (TCS)

18 uacosa

UWbEBU MOAYJIA

MUCXOU MOAYJIA
TMo 3aBpiueTKy MozyJia yueHuk he 6uTH y cTamy na:

OBABE3HU U NPENOPYYEHU

CAIPXKAJU MOIYJIA

MNPENOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAA MOAYJIA

e Crhuame TEOpHjCKUX
H IPAKTHYHKX 3Hakba
3 cHcTeMa 3a
perynaumjy
NpOKITH3aBakba
TIOTOHCKHX TOUKOBA

1. 3Ha MPUHUMN Paa OCHOBHUX KOMMOHEHTH
CcHCTeMa 3a peryJialujy Npokin3aBarmba
TIOFOHCKHX TOUKOBA

2. 3Ha MPUMEHHTH ENEKTPO-XUIPAYIHUYHY LEeMy
pasnuumnTx cuctema TCS-a 3a pewasame
NpaKTHYHAX NpobieMa y npakc

3. u3BpIIM NpaBuIHY AedeKTalujy KBapa y
cHCTeMY 1 OTKIJIOHH KBap NpemMa yryTcTBy
npousBohaua,

4. pUMEHH NPONKCAHE 3ALITHTHE MEpe U Mepe
3alUTHTE OKOJIMHE PH PYKOBAkbY U OpiKaBakby
TCS cuctema.

TEOPHJCKA HACTABA:

YBoa y cucreme npotus
NPOKIIH3ABAMA TOYKKOBA.
OCHOBHH 32111 CHCTEMA.
Mpunuun pana. Mocnennue
MPOKIIN3aBakba MOTOHCKHX
Toukoa. Muresenumje TCS
(ASR) cucrema y elleKTpOHCKOM
CHCTEMY YIpaBIbatba PasioM
MoTOpa.

XuapaysHuHH MoayaaTop.
CneunguuHoCTH KOHCTPYKLMje.
Dase peryauuje npuTHCKa:
Cuctem ca BenTHIMMA 3/3 1
BeHTHIIMMA 2/2.
Enextpoxunpayiuuna u
eJIeKTPUYHA LIeMa CHCTeMa,
CrpykTypa cierema.
KoHTposiep NoroHcke ocoBHHe.
TpancBep3anua Gnokana
nudepeHumjana.
KapakTepucTHUHE KOHTPOJIHE
cutyaunje. Perynaumja cucrema
MpH HUCKOM KoeduimjeHTy
npHakbatba Ha jeIHoM
MOrOHCKOM Touky. Perynaumja
CHCTEMa MOTOHCKOT MOMEHTA
U NPOKJIH3aBakby 00a
MOrOHCKA TOUKA.

Cucrem npoTus
NPOKIH3ABAMA TOYKOBA HA
BO3HJINMA €2 IOTOHOM HA CBA
uernpn Touka. CTpykTypa
cHCTeMa M MPUHLAT paja.
EsleKTpoHcKa KOHTposa
oOJ10Kaze audepenunjaia
(Haldex coupling)

Mpeanocty peryiauunje
NPOK/IN3aBAIbLA TOUKOBA

Ha nouetky mMoayna yueHuKe yno3HaTu ca UH/bEBUMA U
MCXONMMA HacTaBe / yuera, MIAHOM paja v HauHHUMa
oleHBakba.

Obanun nacrase

Monyn ce peanusyje kpos cienehe oGnmke Hactase:
*  Teopmjcka HacTaBa (8 yacosa)

+ npakTH4Ha Hactasa (10 yacosa)

Monena onemera Ha rpyne
Onesmere ce nenu Ha rpyne (10 10 yueHuka y rpynm),

NIPHITMKOM peanusaluje:
*  NpaKTHYHE HAacTaBe

MecTo peannsaunje Hacrase
*  YYHOHHUA- TEOPHjCKA HACTaBA

*  paaHoHHua/nafopaTopHja 32 BO3MIA — NPAKTHYHA
HacTaBa

MNpenopyke 3a peanusaumjy nacrase
o Ilpu oGpaau nojeMHUX HACTABHUX je/IMHULIA KOPUCTUTH

naHoe, CIMKe, UPTeKe U Mpeceke PasiiauTHX cHeTeMa
3a peryaiijy npok/M3aBata NOrOCHKHX TOUKOBA,

«  Kopuctuti My/sTHMENMjalHE Npe3eHTaluje 1
cuMyJIalMje paaa nojeauHuX npouspolhaua cuctema 3a
pery/aimjy npoKin3aBarba NoroCHKMX TOUKOBa,,

+  KopucTuTi pacronoxuse copTepcke nakere 3a
H3yuaBatbe pajia KapakTePUCTHUHHX eleMeHaTa CucTeMa,
€JIEKTPOXHPAY Y HE LIEME, ENEKTPHUHE LIeMe,
KapaKTepHCTHUHE KBAPOBE M AMjarHocTH4Ke MoryhHocTh
PA3TMUATHX CHCTEMA..

«  KopucTuTi ynyTcTBa pasmMynTHX npoussohaya o
TNIPaBIJIHOM MOCTYTIKY PyKOBakba, OJIpikaBamba,
KapaKTePHCTHUHHM HEMCNIPABHOCTHMA.

o [lpakTHuHy HaCTaBy yCKJIaAHTH ca U3BOhemeM
TeopHjCcKe HacTaBe 1 onpembeHothy paanoHuLe
Pa3IMuMTHM MakeTamMa/Bo3uanMa, HCnuTHUM ypehajuma,





image297.png
‘OCHOBHE HEHCIIPABHOCTH
JMjarHOCTHKA cHeTeMa

[penMeTHH HACTABHUK MOXKE H3MeHHTH 10 10 %
npenopyyeHux caapikaja Moysa uim 10 20 % y3
carnacroct Ctpyusor Beha.

Ha kpajy Mozynia y4eHHK paiu TecT 3Hama

Ouemwuamwe
Bpe/HoBak:e 0CTBAPEHOCTH HCXO/1a BPLIMTH KPO3:

6. npaliere 0CTBAPEHOCTH HCXOA

7. TecTOBE 3HaIbA

8.  aKTHBHOCT Ha yacy

9.  aKTMBHOCT/ M3BELUTAjH Ca MPAKTHYHE HAacTaBe
10. cemunHapcku pan

Ocnocobbapare
YUeHHKa 32 NPaBHIHA
JIMjarHOCTHYKA Meperba
Y cuCTeMy peryJiaimje
NpOKIH3aBakba
TOTOHCKMX TOYKOBA

YnoTped baBa MEpHe aHaJloTHe U IMTHTATHE
MHCTPYMEHTE (ammiepmeTap, BONTMeTap,
OMMETap, OCUHIIOCKON)

M3BPLIM IMjarHOCTHYKA KOMYHHKaLMOHA
Mepera y CHCTeMy peryJaiije NpoKIn3aBabha
TIOTOHCKHX TOYKOBA

M3BPLIM crien(pHyHA OCUMIOCKONCKA Mepera y
CHCTeMY peryJiatiije NpOKIH3aBama NOroHCKMX
TOUKOBA

NMPAKTUYHA HACTABA

Vno3HaBatbe ca MEpHOM
ONMPEMOM H HHCTPYMEHTHMA,
MaKeTama, BO3HIOM H OCTalTHM
ypehajuma norpeGHuM 3a
peanusaumnjy BexOH.
JlujarHocTHYKa KOMyHHKalUMOHA
Mepema y CHCTeMy peryJatiije
NPOK/IH3aBakha MOFOHCKHX
TOUKOBA

JlMjarHocTHYKa OCLIMIOCKONCKA
Mepema y CHCTeMy peryJatiije
NPOK/IH3aBakha MOFOHCKHX
TOUKOBA

InaH peanusaumje paaHuX 3ajaTtaka yckiaanTH ¢ 6pojem
PpanHuX MecTa, 6pojem yueHuka y rpynu ,
onpembeHowhy pannoHuLE Y LIMbY HCTYHbeHba 3aXTeBa
HaBeNeHNX y Kononn «HMcexomu Moaysay.

'V naboparopuju/paauonniy Tpeda a Oy/ie 10BOBHO
PaHUX MECTA J1a 32 jelHUM PaIHUM CTOJIOM Yy aBa 10
TPH yueHHKa.

TMouerak MpakTHUHE HacTaBe, 1O MoryhHocTH,
YCKJIQIMTH Ca TEOPH]CKOM HACTaBOM TaKo A2
onrosapajyhu painy 3anaum crese oamax Hakow odpane
TEOPHjCKOT TPaanBa.

Tpe noueTka Mepera, yNo3HaTH yueHHKe ca
MHCTPYMEHTHMa 1 npubopom koju he Gutn kopumwhen,
noTpeGHIM Mepama Ge3benHocTH 1a He nohe 10
TpoBama, noBpeluBamwa 1 yHuwTeHha ypehaja/onpeme
[penopyka je (anu Huje 0baBe3aH yCIIOB) 1a HaBeJeHe
pajiHe 3a/1aTke, C je/IHOM IPYTNOM yueHHKa, OpraHusyje u
M3BO/IM HACTABHHUK KOjH peaslu3yje TEOPHjCKy HacTaBy 3a
JIaTH NPE/IMET y Capajiibi ¢ HACTABHHKOM MPaKTHUHE
HAcTaBe, KOjH MCTe/PA3NINUNTE PalHe 3a/1aTKe H3BOIM C
JIPYrOM TpyroM yueHuKa.
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HasuB momysia:
Tpajatbe Moayna:

ENIeKTpoHCKH cHCTeM 32 pery/aunjy anHamuke Boxme (ESP)

24 yaca

HALEBU MOAYJIA

HUCXOAU MOAYJIA
IMo 3aBpuieTKy MOjlya yueHuk hie OuTH y cramy na:

OBABE3HU U MPENOPYYEHU
CAJPKAJU MOIYJIA

MPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAYJIA

e Cruuame TEOPHjCKHX
M IPAKTHUHKX 3Hakba
H3 eNIEKTPOHCKUX
cHcTema 3a peryJiaimjy
JIMHAMHKE BOKH-E

1. 3Ha NPUHLMN paja H KapakTepHCTHKe
YNpaBIbarba BO3HIOM Y PasTHUMTHM yCTOBUMA
BOKHE

2. 3Ha GyHKUM]Y XHAPAYTHYKOT MOJy/1aTOpa y
cuctemy 1 Moryhe nocnieimue HenpONHCHHX
ONpaBKH

3. M3BPUIM IMjarHOCTHYKA KOMYHHKaLMOHA
Mepera y CHCTEMy U Ha OCHOBY NapameTapa
OTKJIOHH KBAp y CHCTEMY.

4. M3BpLIM CieUMpHYHA OCLMIOCKONCKA MEPeHha
10 N0jeIMHMM KOMNIOHEHTaMa CHCTeMa Wil
nuxosnma ECU cuctema y unsby peluasarba
CIIOXKEHHU]HX KBAPOBA

5. mpuMerbyje NpOMKCaHe 3aTHTHE Mepe i
M3BOJIH CAMO 103BOJbEHE OTPABKE Y CHCTEMY.

TEOPUJCKA HACTABA:

*  VYBoaY eleKTPOHCKe cHCTeme
peryJauuje IHHAMHKe BOKIbe.
(OCHOBHH 3aXTEBH CHCTEMA,
TpuHuUMN paja, KapKTepUCTHIHA
YNPaBbara BOMIOM y
PATMUHTHM YCIOBUMA BOKH-E.

*  Pajcucrema y 3aTBOpeHOj
NeT/bu 0 KOHTPOJIHE
Bapujabie. biok mwema
crcrema. OCBOHH CEH30PH H
M3BPUIHH €EMEHTH.
Xujepapxuja cictema u pykuuje
kouTponepa ABS-a, TCS-a 1
ESP-a

o Xuapayamunu MoxynaTopn
cucrema. CneunduuHocTn
KOHCTpyKimje. dase peryatuje
npurrcka. Enexrpoxunpayinuna
M eJIEKTPHUHA LIeMa CHCTeMa
PasIMUHTHX reHepaimja u
npoussolaua cuctema..

e JlaBaun ESP cucrema.
MuKpOMeXaHHIKH aBay yraoHe
Gp3nHe 3aKpeTarba BO3MIIA.
JlaBauu yrnia ynpassbaua.
JlaBauu yop3ama.

e Kapakrepucruune
HEHCNPABHOCTH 1
AMjarHOCTHKA cHeTeMa

Ha nouetky monyna yueHHKe yno3HaTH ca LMbeBUMA U
MCXOIMMA HaCcTaBe / yuera, MJIAHOM paja H HauMHUMa
OlEerbUBakba.

O6anuu nacrase

Monyn ce peanusyje kpos3 cienehe oGnmke HacTase:
+  Teopujcka Hactapa (12 uacoBa)

*  mpakTH4Ha HacTasa (12 yacosa)

Moznena oneswera Ha rpyne
Onesmete ce e Ha rpyne (10 10 yuenuka y rpynu),

NIPUITMKOM peaninsaumje:
«  NpaKTHYHE HACTaBe

Mecto peaansauuje Hacrase
«  YYHOHHUA- TEOPHjCKA HACTABA

*  paanoHnua/1adopaTopuja 3a BO3M/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peaausaunjy Hacrase
«  [lpu 06panu nojeMHNX HACTABHHX jeNMHULIA KOPHCTHTH

naHoe, CUKe, LPTEKe W NPECeKe PasIHIuTHX
Kkomnonentn ESP cuctema,

«  KopucTuTti My/THMEIMjaHE NPE3EHTaLMje 1
cumynauuje pana ESP cucrema n nojenuHux
KOMTOHEHTH Y CHCTEMY,

«  KopucTuT pacrnioniokuse copTBepcKe nakere 3a
JIeTa/bHO U3yUaBarbe Paja KapakTepHCTHIHHX TeXHHUKUX
petuera ESP cucrema pasiMuuTuX reHepaumja u
PAsTMUUTX NpouM3BOhaya,

o TIpoyunTy 3aWITHTHE MEPe NPH UCTIHTHBAY U MEPerbY Y
ESP cucremy (McnuTHBaba y BOKHH, BUCOKH NPHTHCAK
KOUEHE TEeUHOCTH Y CHCTEMY....) y LIJbY 3aLITHTE OJL
ToBpeie yHeHuKa.

«  Kopueruty ynyTeTsa pasanuuTux npoussohaua o
NPaBHITHOM NOCTYTIKY PYKOBaka, PABUIHMM PaioBHUMa
o/IpyKaBakba (HMp. 3aMeHa KOUHe TeYHOCTH,...),
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KapaKTepPHCTHYHAM HeHCTIPABHOCTHMA, HAUHHY
pelaBatba i 103B0JEHHM PaloBUMA Y CHCTEMY.
TMoceBHO YNo3HaTH yueHHUKE Ca HEl03BOJbEHHM
OnpaBKaMa y XHApay;IMuKOM MOyaTopy M Moryhum
NIoC/IeMLAMa N0 JbyICKH JKHBOT BO3aua H MyTHHKA.

«  [lpakTHuHy HacTaBy yCKIaauTH ca n3Boherem
TeopHjcke HacTaBe u onpembeHomhy parnonuie
PasIMUUTHM BO3MINMA KOja ce MOy 06e30ennTH 3a
noTpede NabopaTopHjcKkhX BEKOU. . uCNUTHUM ypehajuma,
MakeTama

o TlpeameTHn HacTaBHUK MOzke H3MeHHTH 10 10 %
npenopyyeHnx caapikaja moaya win 10 20 % y3
carnacHoct CtpyuHor Beha.

o Hakpajy Mozysia yueHHK paju TECT 3Haba

Ouemwupame
Bpeauoaau,e OCTBapEHOCTH UCX0/1a BPLIMTH KpO3:

npalierse 0CTBAPEHOCTH HCXOIA

TECTOBE 3Hakba

AKTHBHOCT Ha Hacy

AKTUBHOCT/ M3BEIITAjH Ca NPAaKTHYHE HACTaBe
. CeMMHapCKH paj

SRR RS

Ocnocobbasame
YUEHUK 32 NPABHIIHA
JMjarHOCTHYKA y
CHCTEMY 3a peryJiaumjy
JIMHAMHKE BOKHE

YNoTpe6baBa MEPHE AHANOTHE H IMIHTANIHE
HHCTPYMeHTe (ammnepmeTap, BoaTMeTap,
OMMETap, OCLMIOCKOM)

M3BPIIN IMjATHOCTHYKA KOMYHHKALHOHA
Mepera y CHCTeMy 3a peryJaiujy IHHaMHuKe
BOKHE

M3BpLIH CI'IELIVIq)I’I‘IHﬂ OCLMJIOCKONCKA Mepeba y
CHCTEMY 3a peryJialijy 1HHaMUKe BOXKH-E

NPAKTUYHA HACTABA:

1. VnosHaBame ca MEPHOM
OMNPEMOM U HHCTPYMEHTHMA,
MaKeTama, BO3HJIOM H OCTalHM
ypehajuma notpeGumm 3a
peanu3aliujy BexkOH.

2. JlujarHocTHYKa KOMYHHKALMOHA
Mepersa y CHCTeMy 3a
perynaLjy IHHaMHKE BOKHE
PAsTMUMTHX reHepatmja.

3. JlMjarHOCTHYKa OCLMIOCKONCKA
Mepersa y CHCTeMy 3a
perynaijy 1MHaMuKe BOKHbE
PA3TMUNTHX reHepatmja.

o Tlnan peanusauuje panHux 3ajataka yeKaaauTH ¢ Gpojem
paaHuX mMecTa, 6pojem yueHunka y rpynu ,
onpemsbeHowhy pagHOHHLE Y LMIbY HCITyHbelba 3aXTeBa
HaBeAeHUX y Kononu «Mexoau Moayay.

« ¥ naboparopujn/paanonnuu Tpeda aa Gysie 10BOBHO
PaJHUX MecTa J1a 3a jelHUM paHuM cTonom Oyay aBa 10
TPH yueHUKa.

+  [louerak npakTHYHe HacTaBe, Mo MoryhHoCTH,
YCKIIAZUTH €A TEOPHCKOM HACTABOM TaKO 1a
oarosapajyhu paiHu 3anaun ciie/ie 0IMax HakKOH oopaze
TEOPH]CKOT rpajInBa.

«  Ilpe moyeTka Mepetba, YMO3HATH y4eHHKE ca
MHCTPYMEHTHMa 1 npubopom koju he Gur kopuihen,
notpeGHMM Mepama GesbenHocTh 1a He ohe 10

TpoBata, nospeluBarma n yHuiTenHa ypehaja/onpeme

«  3awusBoljerse BexOH 00e30e1MTH pasniunTe reHepaije
crcTema M 1o MOryhHOCTH pasnuaHTHX npomssohaua.

« Tlpenopyka je (anu Huje 0GaBe3aH yclioB) 1a HaBeneHe
PpajiHe 3a/1aTKe, C jeTHOM TPYNOM yueHHKa, OpraHusyje u
W3BOJIM HACTABHUK KOjM peasin3yje TeOpHjcKy HacTaBy 3a
JIaTH TIPE/IMET Y Capajiibi ¢ HACTABHHKOM MPAaKTHUHE
HACTABe, KOjH HCTE/PasiuuMTe PajHe 3a71aTKe H3BOIM C
JIPYrOM IpyTOM YUEeHHKA.
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Haszus monyna:
Tpajare Mozysia:

AyTomarcke KouHe pyHkumje u SBC
20 yacosa

LUWJbEBU MOZYJIA

UCXOIU MOAYJIA
IMo 3aBpueTky MOayNa yueHuk he 6uTu y cramy 1a:

OBABE3HHM U MNPENMOPYYEHU
CAIIPKAJU MOAYJIA

MPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAbA MOAYJIA

*  Cruuame TEOPHjCKUX U
NPaKTHYHNX 3HAHA 13
AyTOMATCKHX KOYHHX
yuxuuja u SBC
cHCTeMa BO3MIA

1. 3Ha NPUHLMM PaJa M HAMEHY CTAHAAPAHUX U
JIOJIaTHUX KOYHMX (hyHKIMja BO3HIA

2. 3Ha npuHUMN pana u cneunduunocTH SBC
chcrema

3. W3BpIIM AMjArHOCTHYKA KOMYHHKALMOHA
Meperba Ha CaBPEMEHOM BO3HITY Ca ayTOMATCKHM
KOUHUM (yHKUMjama.

4. M3BPUIM KOMYHUKAUHMOHA M OCLMIOCKONCKA
Meperba M0 MojeTMHUM KOMMOHEHTamMa
SBCcuctema

5. npuMerbyje NponucaHe 3alTHTHE Mepe H
M3BO/IN CAMO JI03BOJbEHE OMPABKE y CHCTEMY.

TEOPHUJCKA HACTABA:
«  ¥YBony ayTomaTKce KouHe
ynxunje. lpernen
AyTOMATCKHX KOYHHX (yHKLMja.
+  Craupapane gpyHkunje.
EnexTpoHcka pacriozena cune
Kouera Pacnoziena cuse kouera
KOJL KJIACHYHUX CHCTEMA.
EnextpoHcka pacroziena cune
Kkouersa. KoHerpykuuja.
Mpunuun pana. [peanocTy.
+ Jlonatne pynxunje. Hamena,
NPHHLMN paza, KOHCTPYKUHja
caenehux nonathux dyHkumja:
«  HBA= Hydraulic brake
Assist

«  CDP= Controlled
Deceleration for Parking
brake

«  HHC= Hild Hold Control

« HDC = Hill Descent Control

« CDD = Controllled
Deceleration for Driver
Assistence Systems

« HFC = Hydraulic Fading
Compensation

+  HRB= Hydraulic Rear
Whell Boost

«  BDW = Brake Disk Wiping

+  Sensotronic brake control
(SBC). Hamena, ocHOBHe
dyuxumje, lonatre dyHkumje,
KOHCTPYKLWja, MPUHLKT pajia: y
HOPMaJIHOM pajty 1 npu
TPHCYTHO] FPEMILI Y CHCTEMY.
CreunduuHocTH perynaumje
npuTHCKa Y cucTeMy. Jlaaun
M3BPLIHH eJIEMEHTH.
Kapakrepuctuune

Ha nouetky MojtyN1a yueHHKe YNO3HATH Ca LMIbEBUMA H
MCXOJMMA HAcTaBe / yuera, IIaHOM paja W HaYHHHUMA
olEHUBakba.

O6anuu Hacrase

Moayn ce peanusyje kpos cresehe obiuke HacTaBe:
« Teopmjcka HacTasa (10 yacoBa)

« mpakTH4Ha HacTasa (10 yacosa)

Mosena onemera na rpyne
Onemerbe ce nenn Ha rpyne (10 10 yuennka y rpynu),

MPWIMKOM peannzatmje:
*  NpaKTHYHe HACTaBe

Mecto peanunsaunje nacrase
*  YYHOHHUA- TEOPHjCKa HACTaBa

PanMoHNIA/1a00paTOPHja 32 BO3K/IA — NPAKTHYHA
HacTaBa

Ipenopyke 3a peaansauujy Hacrase
+  Tpu 0Bpanm NojeIMHUX HACTABHHUX je/IMHHLIA KOPHCTHTH

NaHoe, C/IHKE, LPTEKE U MPECEKE pasIHIUTHX
CaBpPEMEHUX EJICKTPOHCKUX KOYHUX CHCTEMA BO3M/IA ca
CTaHJAPIHUM W I0MaTHUM (yHKUKja, Kao 1 crietupuyan
SBC cuctem,

«  KopucTuti MyaTHMeHjaiHe Mpe3eHTaluje n
cUMyJIalije pasa pasanuuTHX ayTOMaTCKHX KOUHHX
dyuxumja u SBC cucrema,

«  Kopucruri pacnionioskuse codrepcke nakere 3a
M3yuaBatbe pajia KapakTepucTHuHuX QpyHkunja n SBC
cucTeM Ha BO3WIMMa npoussohaua Mercedes,

+  TlocebHo neTa/bHO M NaXbHBO NPOYYHTH 3aLUTUTHE Mepe
npu pany Ha cuctemy SBC-a 360r MoryhuocTi
noBpeluBatba Koje H3a3uBa ayTOMATCKO MoJeIIaBahe
3a30pa y KOYHOM CHCTEMY TOYKa, K0 W NPUCYTHOT
BHCOKOT IMPHTUCKA KOYHE TEYHOCTH.

+  KopHcTHTH ynyTCTBa pasiuuMTHX Npou3Bohaua o
MPABUITHOM MOCTYMKY PYKOBatba, OpIKaBakba,
KapakTepUCTHYHUM HEUCNPABHOCTUMA H 103BOJbEHUM
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HEMCTIPABHOCTH M JI1jarHOCTHKA
cucTema. Mepe CUrypHOCTH npu
paiy Ha cHcTeMy.

pazoBMMa ONpaBKe/3amMeHe MojeIMHNX eleMeHaTa
cucTema.

TlpakTHYHY HACTaBY yCKIIAAMTH Ca M3BOhEHEM
TeopujcKe HacTaBe M onpemsbeHowhy pagHoHuLe
PAsTMUNTHM THIOBHMA CHCTEMA Ha BO3WIHMA Koja ce
Mory o6e36ennty 3a notpede usohera
1a60paTOPHjCKNX BEKOH, Ka0 H PaCTONOKHBHM
ypehajuma 1 onpemMoMm 3a paji Ha eIeKTPOHCKHM KOUHHM
(yHKLMjaMa Ha CaBPEMEHNM BO3MIMMA.

[peMeTHH HACTABHUK MOJKe H3MeHHTH 10 10 %
npenopyyeHnx caapikaja moayna win 10 20 % y3
carnacHoct Ctpyutor Beha.

Ha kpajy Mo/lyNia yueHHK pajiu TeCT 3Hamba

Ouemwupame
Bpe/iHoBake 0CTBAPEHOCTH MCXO/1a BPLUMTH KPO3:

1. npahee ocTBapeHoCTH HCXOAA

2. TecToBe 3HaWA

3. aKTMBHOCT Ha uacy

4. aKTMBHOCT/ M3BELUTAjH Ca NPAKTHYHE HACTaBe
5. ceMuHapcku pan

Ocnocobbapare
yueHnKka 3a usBohere
JIMjarHOCTHYKMX
Meperba Ha BO3MTHMa
ca ayTOMaTCKHm
KOUHMM (hyHKLHjaMa 1
SBC cucremy

ynoTpebsbaBa KOMYHHKaUHOHO-MEpHe
awjarHoctuuke ypehaje, aHanorne u AnruTaniuHe
MHCTpyMeHTe (amMnepmeTap, BOATMETap,
OMMeTap, OCLHIOCKOMN)

M3BPLIM IMjarHOCTHYKA KOMYHHKaLMOHA
Meperba Ha BO3MITY Ca ayTOMAaTCKHM KOUHHM
dyukumjama.

M3BPIIM KOMYHHKALMOHA H OCUMIIOCKONCKA
Mmepersa Ha SBC cuctemy Bosuna

TMPAKTUYHA HACTABA:

1. VnosaHaBame ca MEPHOM
ONPEMOM H HHCTPYMEHTHMA,
MaKeTama, BO3HIOM H OCTaITHM
ypehajuma notpeGHuM 3a
peanuzauujy BeKOU.
JlujarHocTruka KOMyHHKaIHOHA
Meperba Ha CaBPeMEHOM BO3MITY
€a ayTOMaTCKHM OCHOBHHM H
ZIONaTHHM KOUHUM (pyHKLIHjama.
JlMjaHrocTiyKa KOMyHHKAUHOHA
mepera Ha SBC cuctemy
BO3MJIA NIPBE M JIpyTe reHepauuje
Cneunduina ocumocKoncka
Mepersa Ha KOMMOHEHTaMa HITH
nuHosuma ECU SBC cncrema
BO3MNA NPBE 1 Apyre
reHeparmje.

TNnan peanusauvje paHuX 3a1ataka yCkiaauTi ¢ 6pojem
pamHuX MecTa, GpojeM yueHHKa y rpyrm ,
onpemsbeHouhy paMOHHLE Y LHIbY HCTIyHEHa 3aXTeBa
HaBeneHnX y kononn «Mexomu Monystay.

TMouerak npakTHYHE HACTaBe, N0 MOTyhHOCTH,
YCKIAUTH Ca TEOPHCKOM HACTABOM TaKO 1a
ozrosapajyhe BexGe ciienie o1Max HakoH obpane
TEOPH]CKOT rPalIiBa.

Tpe noyeTka Meperba, YNo3HATH yUeHHKE Ca
HMHCTPYMEHTHMA U MPpHGOpOM Koju he Guti kopuhen,
notpeGHuM Mepama Ge3denHocTy aa He nohe 1o
nospehuBama u yHuTea ypehaja/onpeme, nocebHo
npu Mepernma Ha SBC cuctemy.

TMoceGHy Maiy NOCBETHTH OCLITIOCKONCKHM MEperuMa
Ha CTe3ajbkama KOHeKTopa 1asaua 6poja oGpTaja
Touka/nuuosuma ECU u ynopeanT CHUMJbEHE CHTHANE
ca CHrHanuma y oirosapajyhnm cepuchum
nHpopManrjama. CHIMHTH CHIHATIE NPH PasTHdHTHM
CMepoBHMa 00pTakba TouKa (IeTalbHO MPOYIHTH
YHYTCTBO). V LIKOJICKO] 1aGopaTopHju/paanoHnuLm, Ge3
NpoMnKcaHe Onpeme, He BPUIMTH 3aMEHY KOUHE TeUHOCTH
Ha SBC-y H CIMYHUM CaBPEMEHUM KOUHHM CHCTEMHMA.
[pe u3Bohera TakBHX pasoBa M3BPLITH J1CTALHO
npoyuasare yryTcTsa npoussohaua.

Ipenopyka je (anu Huje 0baBe3aH yclioB) J1a HaBeIeHe
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pajiHe 3a1aTKe, C jeAHOM rPYIIOM yUeHHKA, OpraHu3yje u
W3BOJIM HACTABHUK KOjM peasin3yje TeopHjcKy HacTaBy 3a
J1aTH NMpEeAMET y capaibH ¢ HACTABHUKOM TMPaKTHYHE
HacTase, KOjM McTe/pa?nmee pazaHe 3aaaTke U3BOAH C
JIPYTOM TPYTIOM yUeHHKa.
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Jlpyru paspen

HUCXOaU
OBABE3HM 1 NPEMNOPYYEHU
TEMA MJbEBU IMo 3aBpuieTky Teme yueHux he GutH y cram, HAYHUH OCTBAPUBAIbA ITPOTPAMA
! . B CAJIPKAJH 110 TEMAMA
« Yno3HaBare yUeHWKa | s OMHIIE NPOM3BOMILY HANIMEHUYHE Tlojam u 3Hauaj HAMMEHHYHE CTpYje. Ha rioueTky yueHnKe yro3HaTH ca LHIbEBHMA 1
ca HauHHOM JI00Hjarba €JIEKTPOMOTOPHE CHIIE; JloGujare npocToneproandHe HCXO/IHMa HACTaBe / yuekba, MIAHOM pajia i
HaM3MEHHYHEe  HaBejIe NapamMeTpe HaH3MEeHHYHHX enekTpoMoTopHe cuze. I'enepatop HAuHHAMA OLIeHMBatba.
€JIEKTPOMOTOpHE BEJIUNHA, H3payyHa BPEAHOCTH H MPUKakKe HAN3MEHHYHE EIIEKTPOMOTOPHE CHIIE;
cune; rpagukom; TMapameTpn HAU3MEHHUHHX BETHYHHA Peanusaunja nacrabe
« CrHuame TEOPHjCKHX | o NPEACTaBH HAW3MEHUUHE BETHYNHE (TpeHyTHa BPeJIHOCT, aMIINTY1a, Nepuoa, | e Tteopujcka Hactasa (102 uaca)
3Haba 0 OCHOBHUM nomohy BpemeHcKHX Aujarpama, (asopa 1 (aza n nouetHa (asa, yuecTaHocT, KpykHa | o BexGe (34 uacosa)
BeIHUMHAMA Y KOMIUIEKCHIX GpojeBa; YHECTAHOCT, CPe/ltha BPEAHOCT, eheKTHBHA
obnacti « cabupa 1 0/y3UMa HaH3MEHHUHE BPEIHOCT); Bpoj uacosa no Temama
HAH3MEHHIHIX BEJHUHHE. TlpencTasbatbe HANIMEHHIHUX BENMMHHA | o HausmeHHUHE CTPYje .. . (1448)
- o ) ;&wmﬁy BPEMEHCKHX Anjarpama; o Eneventi y kony Hamsmerirte cpyje (18+10)
= « Cryuarme TeopHjcKuxX €/ICTAB/baAE HAN3MEHHUHHX BEHYHHA
z B pH) ";‘M(m pasope: * Bese esiemenara y Koiy Hansmeniine
5 i Y Pa; cTpyje (28+10)
2 npecTaBbatby pen§rasmame HaH3M66HM HHX BEMUMHA |y oocena kona .(18)
g H3MEHHYHIX nom MILIEKCHHIX
= HanaMe 0,0 Ly KOMILLCHC) s * CnperxyTa 1 ocUWIaTOpHa KoJia ....(13+6)
] BeTHUMHA 1 Cabuparbe i 011y31Mare HaU3MEHHIHUX
g : o Tpodasu cuctems ... .(12)
H onepauujama Hax BeJMUNHA.
2 HAU3MEHUUHUM "
= A Mecto peanusauuje HacTaBe
BeTHUNHAMA; =
Vunonnua u naGopatopuja 3a Bexoe
+ OcnocobbaBare
Mogena oxebemwa na rpyne
yueHnKa 3a
Onesbetbe ce e Ha rpyrie MPUIHKOM
IBpEpARe eannzaumje BekOH, y rpynu je 10 15 yuenuka
napamerapa p 1 , Y TPYNH y S
HAM3MEHHYHUX
Ouemusame
BeJHMHA.
Bpe/HOBame 0CTBAPEHOCTH HCXO/IA BPUIMTH KPO3:
« npaherse 0CTBApEHOCTH HCXONa;
 TECTOBE 3Harba, MUCMEHE 3a1aTKe;
© YCMEHO M3farame;
« mpalieme 0CTBAPEHOCTH HCXO/IA;
« MpOBEpY MPAaKTHYHHX BELITHHA.
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Hasus momyna:
Tpajame Momtysa:

CueTeMm 32 ayTOMATCKy pery/aunjy Gp3uue BOH-€ H KOHTPOJy pacTojama Bosuia (ACC)

20 yacosa

LUHW/LEBU MOAYJIA

MCXOIU MOAYJIA
[Mo 3aBpuieTky Mozysia yueHuk hie GuTH y cTamy na:

OBABE3HU U NNPENIOPYYEHH
CAIPXKAJU MOIYJIA

NPEMNOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIA MOAYJIA

o CrTuuame TeOpHjCKuX H
NPaKTHYHIX 3HAbA 13
CHCTEMa 33 ayTOMATCKY
perynaumjy 6p3une
BOXKIbE H KOHTPOITY
pacTojarba

1. 3Ha TIPUHLIKII paja U HAMEHY cucTeMa 3a
ayToMaTcKy perysiauujy Op3uHe BOXKHe 1
KOHTpOJTY pacTojarba BO3MjIa

2. 3Ha NPUHIKI paja paaapa  OCHOBHA

TojeLaBaba cHeTeMa

M3BPLUIM IMjarHOCTHYKA KOMYHHKALMOHA

MEpeHa Ha CaBpEMEHOM BO3WJIY Ca CHCTEMOM 3a

ayTomaTcKy peryJiauujy Op3uHe BOXKHe 1

KOHTpOITY pacTojarba.

4. npuMebyje MponucaHe 3alTHTHE Mepe u
M3BOIIN CAMO 103BOJBEHE OTPABKE Y CHCTEMY

w

TEOPHUJCKA HACTABA:

«  VYBoay cucreme 32 ayTOMaTcKy
peryiauujy Gp3uHe BoKibe H
KOHTpoJy pactojama (ACC=
Adaptive cruise control).
Tperaen cuctema-npeaHOCTH 1
noapyuje npumene, Mpunumn
paza. OCHOBHE KOMIOHEHTE.
Briok wiema crcrema.

«  Panap 3a kouTpoay
pactojama. [TpuHimn pana.
Monyau panapa.

e ACC naBaun u ECU.
KoHeTpykumja, KoMIoHeHTe,
610K e/leKTpHUHA Lema,
OCHOBHH JIE/IOBH, TO/€IIABAtbE,

«  ¥Ynpapbame H NPHKAa3HBaIbE
pana. KoHcTpykituja 1 npuHLumn
pana KOMIOHEHTH 3a yNpaBIbate
cuctemom. Jletexuuja objexra.
ACC koHTpOna u 1asbi pasBoj
cucrema.

« HajHoBuja TexHHYKa pemieha
ajanTHBHE peryiauuje 6p3nne
Bozkmbe. [IpenosHasarsa newaxa,
neue, caoGpahajHux 3HaKoBa,
aytomarcke (pyHKLmje crapT-
CTOI Y KONOHH,... (Ha
€/IeKTPOMArHEHTOM 1
MH(PALPBEHOM NPUHLUITY paja)
pasnuuuTHX npoussohaua
BO3MNA

« KapakrepueTH4unu KBapoBH H
AMjArHOCTHKA cHeTeMa

« HoBe TexHo/0rHje H TEXHHYKA
pelera y cHeTeMiMa
ayTomarcke peryiauuje
JHHAMHKE BOKHE H
HHTErpauuja ca ocTaanm

Ha nouertky Moayna yueHuke ynosHath ca LH/beBUMA H
MCXOZIMMA HacTaBe / yuera, IIaHOM pana M HaunHUMa
OuEeHHBabA.

Ob6auun nacrase

Monyi ce peanusyje kpo3 cnenehe o6iuke HacTape:
« Teopujcka Hactasa (10 yacosa)

*  npakTHYHa HacTasa (10 yacosa)

Honena oesbera Ha 1 pyne

Onesete ce aeu Ha rpyne (10 10 yuenuka y rpynu),
NPUIMKOM peau3aumje:

e NpaKTHYHE HACTABE

Mecro peannsaunje nacrase
«  Y4HOHHIA- TEOPHjCKA HACTaBA

*  pagHOHHLA/1a00paTOpHja 32 BO3WJIA — NPAKTHYHA
HacTaBa

Mpenopyke 3a peanusaunjy nacrase

o Tlpu oBpany nojeAMHNX HACTABHMUX jeAMHULIA KOPUCTHTH
naHoe, CIHKe, LPTEKE W NPECeKe CaBPeMEHNX
TEXHUYKHX PELietha CHCTEMA 3a ayTOMATCKY perynaumjy
Gp3iHe BOIKHsE 1 KOHTPOTY PacTojama pasiHuuTHX
npoussohaua,

o KopucTuty MyaTumMeamjaaHe npeseHTaimje u
CcUMyJauuje paja nojeIMHUX TeXHHUYKUX peluea
cucTeMa 3a ayTOMaTCKy perylauujy Gp3uHe BOKibe 1
KOHTPOITy pacTojarba pasiMunTHX nponssohaua

«  Kopuctuti pacnionoxuse coTeepeke nakere 3a
H3yuaBatbe paja KapaKTepPUCTHYHUX eJIEMEHATa CHCTeMa,
HHXOBE KBAPOBE U JIjarHOCTHKY,

«  Kopuctutu ynyrcTsa pasnuuutix nponssohaua o
TPABHIHOM TOCTYTIKY PYKOBakba, ONPKaBatha,
noJielaBatby, KapaKTePHCTHUYHIM HEMCIIPABHOCTHMA,
JIMjarHOCTHLLH,...

o IlpakTnuHy HacTas

YCKIIAANTH ca n3Boherem





image304.png
cHCTeMHMA CTabHIHOCTH,
CHIpYHOCTH H KoM(popa

Teopujcke Hactase u MoryhHowhy oGesbelera Bo3una ca
TaKBHM CHCTEMOM. YKonMKo Huje Moryhe oGesdennti
TAKBO CABPEMEHO M CKYTIO BO3MJIO, B&XGE peai3oBat y
cepiicy y3 nomoh ocriocoBbeHor jua. Y Tom cityuajy y
3aBHCHOCTH OJ1 OpraHH3allje pajsa y cepBrcy BexGe Ha
TI0TO/IaH HAUHH M3BECTH W 10KYMEHTOBATH/CHUMHTH
KapaKkTepHCTHYHA KOMYHHKALOHA MEPErba y CHCTEMY.
IMo MoryhHOCTH NMOKa3aTH yueHHLMMA MO/IeIaBake
panapa.

o IlpeameTHu HaCTaBHUK MOJKe H3MeHUTH 10 10 %
npenopyyeHnx caapkaja moayna uin 10 20 % y3
carnactoct CtpyuHor Beha.

o  Ha kpajy Moty ia yueHHK paju TeCT 3Hamwa

Ouemwupame
Bpe/iHoBakbe OCTBAPEHOCTH HCXO0/1a BPLIMTH KPO3:

npahierbe 0CTBAPEHOCTH HEXoa

TECTOBE 3Hakba

AKTHBHOCT Ha uacy

AKTMBHOCT/ M3BEIITAjH Ca NMPAKTHUHE HAaCTaBe
CeMHMHapCKH pan

DR W=

Ocnocobbasame
YUEHUKa 32 NIPABHIIHA
JIMjarHOCTHYKA Meperba
Y cHcTeMy 3a
ayToMarcKy
perynauujy op3ute
BOXKHE H KOHTPOITY
pacTtojara

ynoTpebbaBa KOMyHHKaLHOHO-MepHe
aujarsocTHuke ypehaje, aHanorne u AnruTaiHe
MHCTpYMeHTe (aMmepmeTap, BOITMeTap,
OMMETap, OCUIOCKOM)

M3BPIIM INjarHOCTHYKA KOMYHHKALMOHA
Meperha Ha BO3KJTy Ca CHCTEMOM 32 ay TOMAaTCKy
perynaunjy 6p3uHe BOKHE H KOHTPOITY
pactojarba .

TMPAKTUYHA HACTABA:

1. YmnosanaBame ca MEPHOM
ONPEMOM H HHCTPYMEHTHMA,
MaKeTama, BO3HIOM H OCTaHM
ypehajuma noTpedHIM 3a
peanusauujy BekOu.

2. JlujarHocTHYKa KOMYHHMKALIHOHA
Meperba Ha BO3MITy Ca CHCTEMOM
3a ayTOMATCKy perysauujy
Gp3iHe BOKHE H KOHTPOTY
pacTojara BO3MIIA Ca PalapoM

3. JlujarHocTHYKa KOMYHHKalUHOHA
Meperba Ha BO3MIY ¢a CHCTEMOM
3a ayTOMATCKy peryJauujy
Gp3iHE BOKHE H KOHTPOITY
pacrojara Bo3ia ca IC-
KamepoM.

o Tlnan peanusauuje paaHuX 3a1ataka yCKaanuTH ¢ 6pojem
pamHuX MecTa, 6pojeM YUeHHKa y Tpym ,
onpembeHomhy paTHOHHIE Y UMby HCTIYEHA 3aXTeBa
HaBeeHNX y Konoun «Mcexomu Moaysiay.

o Tlpe moueTka Meperba, ETAbHO YTO3HATH YUEHHKE Ca
KOMYHHKALMOHNM ypeljajeM, HHCTpYMEHTHMA i
npu6opom koju he 6utn kopuihen, noTpebHIM Mepama
Gesbenoch 1a He 1olje 10 MoBpelHBatba 1 YHALITEHA
ypehaja/onpeme.

«  Ongojutu notpeGan 6poj yacosa mpe u3Boherba
ZMjarHOCTHYKHX MePerba Ha 1eTalbHO NPOyHaBame
cHCTeMa KOHKPETHOT BO3HJIA KOjH je MPEMeT Meperba,
CBAKOT KOMYHHKALHOHOT NapamMeTpa, Creun(uaHux
KOMYHUKALMOHHX MPOBEPA | NI0ICLIABAA HA OCHOBY
CepBHCHE JI0KYMEHTALHje BO3WIIA, eIIEKTPOHCKHX
CepBHCHIX HH(OPMAILHja PACTIOJIOKHBOT CO(TBEPA
0/1aTaka ca HHTEPHETa, a CBE Y 3aBHCHOCTH O/l MECTa
i3Boljerba NPaKTHUHE HACcTaBe (LIKOICKA PAIMOHMLA WK
CepBHC).

o [Ilpenopyxa je (anu Huje obaBe3aH yc/ioB) 1a HaBeleHe
pajiHe 3a1aTKe, C jeIHOM rpyrnoM yueHHKa, OpraHusyje u
M3BOJLM HACTABHHK KOjH peasin3yje TEOPHjCKy HacTaBy 3a
JIaTH TPEIMET y CapaiibH ¢ HACTABHMKOM MPAKTHYHE
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HacTaBe, KOjH MCTE/PasNuyuTe pajHe 3a1aTKe H3BOAU C
JIPYTOM IPYINOM YueHHKa.

Io notpeGu noroBopuTH cTpyuHy noMoh opnatuhieHor u
CMOCOG/BEHOT JHLA U3 CepBHCa, 0G3HPOM /1a ce paju 0
HOBHjMM HanpeJHUM TEXHOJIOrHjaMa Ha BO3MINMA.
VKOIHKO TO HaK Huje Moryhe, mepera peannsosath y
onrosapajyhem cepsucy.

5. KOPEJIALIMJA CA IPYTUM MPEAMETUMA, OAHOCHO MOAYJIMUMA

.

DY

Enektpuune nHcTanauuje u ypehaju
JlaBaun 1 W3BPLIHK EIIEMEHTH
EfeKTputHe MalliHe Ha BO3UIHMA
CHcTemMn nabera 0To MOTOpa
Cucremu yGpusrasata 070 MOTOpa
Cucremn yGpusrasara 1uses MOTOpa
Cucremn GesdenHocTH 1 komdopa
OCHOBE e/IeKTPOTEXHIKE
Enextponnka

Mepena y eleKTpoTeXHUII
Dusnka

Maremarnka

CtpaHu je3uk
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CUCTEMH BE3BEJJHOCTHU U KOM®OPA

1. OCTBAPUBAIE OBPA30OBHO-BACIIMTHOT PAJIA — OBJINLHU U TPAJAIE

HACTABA

PA3PE][

Teopujcka HacTaBa Bex0e TpakThyHa HacTaBa

Hacrasa y 610Ky

VKVITHO

v 58

58

116

2. UWJbEBU MPEAMETA

«  Ocnoco6uTH yueHHKa 3a 00aB/bathe N0CI0Ba O/P/KaBaba U OTKIAMbAHba HEHCTPABHOCTH HA eIEKTPOHCKHM CHCTEMHMA:

o BasayuHux jactyka u CHrypHOCHHX nojaceBa

3a HaA30p MNPUTUCKA y MHEymaTuuMma

AKTHBHOT OC/Iabatba BO3HIIa

AKTHBHOT ynpaB/batba BO3WJIA

LleHTpaJ[HOI' 3aKJby4aBarba BO3MWJIA M 3aLITHTE 011 kpahe
«  Kunma ypehaja Bo3una

. AyTDMaTCKH MEHAa4YKH NMPEHOCHULH

e Aynwo, HaBHTaLmje U TeNeMaTHKe BO3WIA.

3. HA3UB U TPAJAILE MOAYJIA

Paspen: HeTBPTH
Tpajare Mo/yJ1a (4acoBh)
Pen.6p. HA3WB MOZIYJIA

T B I

1y BasjtyuiHu jacTyi 1 CHIYPHOCHH f0jaceBn 10 10

2. CHcTeM 3a HaI30p MPUTHCKA Y MTHEYMATHLMMA, CHCTEM aKTHBHOT OCllakarba H yNpaBjbatba BO3WIA 10 10

3 CHCTeM 3a LEHTPAIHO 3aKJby4aBae 1 3alTUTY 01 Kpalje Bo3uia 8 8

4. Kanma ypehaju Bo3nna 10 10

5t AyTOMATCKN MEHauKN NPEHOCHHLIA 12 12

6. Ayano, HaBHraLwja i TeJeMaTHKa BO3MIa 8 8
YKYITHO: 58 58

4. UHJBEBHU, UCXO/IU, OBABE3HU U INPEMNOPYYEHU CAAPXKAJU U HAYUH OCTBAPUBAIbLA MOJ1YJIA
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Ha3suB monysa:
Tpajawe Moayna:

BasayuiHu jacTyun U CHIYpPHOCHH NojaceBn

20 uacosa

LUWbEBU MOAYJIA

HCXO0IU MOAYJIA
Tlo 3aBpuieTky Moztysia yuenuk he Guru y
cramy na:

OBABE3HU U NNPENIOPYYEHU
CAJPKAJU MOAYJA

MPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAA MOAYJIA

e CrThuame TEOPHjCKHX H
NPAKTHYHIX 3HAba 13
cHCTeMa Ba3y IIHIX
JACTYKa U CHTYPHOCHHX
nojacesa

1. 3Ha Mepe CHFYPHOCTH H TPUMEHYje HX
TpH pajly Ha CHCTEMY BasaylIHUX
JjacTyka u 3ate3aua nojacesa

2. 3Ha MPHHLMN paja, HAYMH
AKHTHBUPAMA H NPABUIIHE MOCTYMKE
u3Boljerba pazioBa y cucTeMy

3. M3BpLIM KOMYHHKALMjy ca
YNPaBJbauKoM jeIMHALIOM CHCTEMA H Ha
OCHOBY PacrioIOKHBHX NapameTapa
OTKJIOHH KBap y cHCTEMY

4. TpaBMIIHO N€AKTHBUPA CHCTEM H
OTKJIOHH KBAPOBE Y €IEKTPHUHO]
MHCTanauuju cucteMa kopuihemem
nponycaHnx MepHuX ypehaja n onpeme

5. NpaBMIIHO MO MPONKMCAHOM penocieny
TIOBEKE CBE KOMIIOHEHTE y CHCTEM,
HMCHTH aKTHBUPA H POBEPH HCTIPABHOCT
KOMYHHMKaLHOHUM ypehajeM.

TEOPHUJCKA HACTABA:

+  VYBoay cucreme nacuBHe
curyproceti. Hamena. Ipeasoctu u
HenocTaum. Pase paspoja BasAyLIHUX
Jjactyka ro rexepatmjama.

« 3aresaun nojacesa. Hamena. [Tpunuun
pana. KapakTepucTHiHe KOHCTpyKUHje.

+  Basaywmnu jactyuu.

o Tpentbu jactyun. Hamena.
Mpuuuun pana. [letexkuuja cynapa.

o bounn jactyuu. Hamena. [puuumn
pana. Jletekumja cynapa.

o Basmywne 3aBece. Hamena.
Mpuuuun pana. Jletexkuuja cynapa.

+  Komnonenre cucrema BasaylmiHux
jactyka. BIIOK miema enekTpoHcke
ynpasJbauke jequnnte. JJasaun
yOp3ama. ['acku reneparopu. AC
akTuBnparbe. CHCTeMH 3a
TPEno3HaBaibe 3ay3eTOCTH CEUIITA.

+  Cucremu 3a 3aITHTY NYyTHUKA NPH
npeBpTamy Bo3uaa. Havena, npuuimn
pana. AKTHBHpaHe CHCTeMa.

« JlaBaum y cucremy. Konctpykumuja,
NIPHLHKN Paja, H31a3HA CHIHAH,
KapakTepHCTHYHH KBAPOBH 1
nujarHocTrka: [Tneso enekTpuann
naBaun. MAKPOMEXaHHUKH 1aBauM.
JlaBauu 3ay3eTOCTH CEIUIITA,

+  Hoge Texnosoruje y cuctemnma
AKTHBHE H NACHBHE 3aLUTHTE BO3a4a
M myTHHKA. FHTerpaunja akTHBHUX 1
NACHBHUX CHCTEMA 3aLUTHTE, CHCTEMH
3a Npeno3Hasate cynapa/ynapa y
Tpenpexy, ayToMaTcko 3aTesame
rojacesa, HacJOHa 3a T1aBy,
T0/IeIIaBaba CemIITa,

Ha nouetky monynia yueHHKe yNo3HaTH ca UHbEBUMA U
HCXONMMA HacTaBe / yuera, NIaHOM pana H HauMHUMa
olEHbUBatha.

O6anuu Hacrase

Moy ce peanusyje kpo3 cienehe o6mke HacTase:
« Teopujcka nacrasa (10 yacosa)

«  npakTHuHa Hactasa (10 yacosa)

Tosena onemersa Ha rpyne
Onemetbe ce nen Ha rpyne (10 10 yuenuka y rpynu),

NPUITHKOM peanusaiimje:
*  NpaKTHYHE HACTABE/AYAMTOPHHX BEAKOH

Mecro peaanszauuje nacrase
*  Y4YHOHHUA- TEOPHjCKA HACTABA

*  paauoHHua/1adopaTopHja 3a BO3MIA — NPAKTHYHA
HacTaBa

Mpenopyke 3a peanusaunjy nacrase
o Tlpu oGpanu MojeMHUX HACTABHMX jeAMHULA KOPHCTUTH

naHoe, CIHKE, LPTEkKe, PACTIONOKHBE LIIEMEHTE CHCTeMa
B3y lIHHX jaCTyKa U CHTYPHOCHHX Mojacesa.

«  KopuctuTti MynTHMEIMjaHE NPe3eHTaLMje 1
cuMyJIaumje paja nojeMHuX KOMIOHEHTH CHCeMa
Ba3lylIHUX jaCTyKa 1 CHTYPHOCHHX MojaceBa.

«  Hapounty naxy moCBETHTH H3ydaBaiby U NPUMEHH
3AUITHTHUX MEPa Y UAJbY CTIPEuaBama akTHBUPaHa
Ba3/IyUIHNX jaCTyKa WIIH 3aTe3a4a 110jacke, Kako Ha
HMCMPABHOM BO3MITY TAKO 1 Ha NIPHKYMJbEHHM

L HEHCTIDABHIM"* KOMIIOHEHTAMa CHCTEMa Ba3/Ly LIHUX
JjacTyka u cUrypHoCTHHX riojacesa. [Tpenopyuyje ce
KOHTPOJIMCAHO y Ge30eIHUM yCIOBHMA aKTUBHPAH:e
Jjactyka Bosaua Wiiu CyBo3aua 1a 61 YUCHHLM CTEKIH
Haj6oJbH YTHCAK O OMACHOCTH KOja ce KpHje y BO3MIy ca
CHCTEMOM Ba3/ylIHUX jacTyKa.

« YV TOKy HacTaBe  peanysauuje NpaKTHIHKX 3a1aTaka
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JlnjarnocTuka cucrema. Mepe
CHIPHOCTH MPH Pajly y CHCTeMY
Ba3/lyIIHUX jaCTyKa H NIPOMHCAHH
panosu. CaMOaMjarHOCTHKA CHCTEMA
KOMYHHKaUHOHA Mepera Ha
PasIMUMTHM TeHepaLjaMa cueTeMnma,
pasTMUMTHX Mpou3Boljaua.

NI0CEGHO YNO30PHTH yUEHHKE Ha HETPABHIIHE H
HEJI03BOJBEHE Pajithe CHMYJIalIije HCIPABHOCTH CHCTeMa
Kao M OMAacHOCTHMA KOje THME H3a3nBajy.

o IlpoyunTh netabHO ynyTCTBa NOjeIMHMX Npow3Bohaua o
Mepama CHIYPHOCTH MPH pajly Ca CHCTEMOM Ba3yIHHX
jacTyka M TO MPUMEHHTH Ha MPAKTHYHO] HACTABH 1 3a
Bpeme oarosapajyher MozyJia y npeamety 610k
MpPaKTHYHO] HAaCTaBH.

o [lpakThuHy HacTaBy yCKJamuTH ca uzBohermem
Teopujcke HacTaBe U MoryhiHocTiMa 06e30eljera Bosuna
3a IMjarHOCTHUKA MEPErba y CHCTEMY Ba3/lylIHHX jacTyka
¥ 3aTe3aua nojacesa.

o TlpeameTHu HaCTaBHUK MOJKe H3MeHHTH 10 10 %
npenopyyeHnx caaprkaja Moayna win 10 20 % y3
carnachoct Crpyusor Beha.

o Ha kpajy Moynia yueHHK pajii TECT 3Haba

Ouemwnpame
Bpeuﬂoname OCTBAPEHOCTH MCXO/1a BPLINTH KPO3:

1. mpaheme ocTBapeHOCTH HCXONA

. TECTOBe 3Hamwa

. aKTHBHOCT Ha Hacy

aKTHBHOCT/ M3BEILTAjH Ca MPAKTHYHE HACTaBe
. CeMMHApCKH pai

[T RN

OcnocobbaBaie
YHEHHKA 32
KOMYHHKALIMOHA H
OCLIMIIOCKOTICKA Meperba
y cHcTeMHMa
Ba3/lyIHNX jACTyKa W
CHIYPHOCHHX Tl0jaceBa

yNOTpe6baBa KOMYHHKAIHOHO-MEPHE
ypeljaje kao U aHAIOTHe U ZUTHTATHE
MHCTPYMEHTE (aMriepmerTap, BOITMeTap,
OMMeTap, OCLIMIOCKOT)

M3BPLIHN JIMjarHOCTHYKA
KOMYHHKAIIHOHA MEpeHha Ha
PasIMUATHM reHepalnjaMa cueremMa
M3BPLLIH JIeTaJbHA OCLIIOCKOMNCKA
Meperba 10 KOMMOHEHTaMa THHOBUMA
€JIEKTPOHCKE YIpaBIbauke jeHHILE Y
LBy PelIaBakba CIIOKEHM]HX KBAPOBA.
TpasuiHo, Ge36enHOCHO CHIypHO
ZleaKTHBHPA CHCTEM, OTKIIOHH KBap
MCKJbYUHBO fpeMa 10KYMEHTauuju
npoussohaua, akTHBHpa cHCTEM 1
NpOBEPH HCMIPABHOCT paja

NMPAKTUYHA HACTABA:
KomyHHKaIIHOHA Meperba y cHeTeMy
Ba3/lyWHUX jACTyKa PasH4HTHX
reHepaiuja u nponssohaya.
TpoBohere nponucaHor nocTynka
ZIleaKTHBUPAbA CHCTEMA, ISMOHTAXKA
T0jeIMHUX KOMIIOHEHTH, POBEpa paja
¥ 3aMeHa HeHCTIPABHUX J1e/10Ba
MHCTAJIaLHje/KOMNIOHTH.

TpoBohere nponucaHor nocTynka
AKTHBUPAbA CHCTEMA HAKOH H3BEJCHUX
pajioBa i 3aBPLIHA NPOBEPa CHCTEMA.
AKTHBHpalbe Ba3lylIHOT jacTyKa H3BaH
BO3WJIA Y KOHTPOJINCAHHM
0e30e/1HOCHUM yCIIOBHMA

o Ilnan peanusauuje paIHuX 3a1ataka yCKIaauTi ¢ 6pojem
palHuX MecTa, GpojeM yueHHKa y rpynH ,
onpembeHolly palHOHHLE Y LIMIbY HCTYHeHha 3aXTeBa
HaBeJIeHNX y KOJOHH «Mcxonm Moayay.

«  Ilouerak npakTHYHe HacTase, Mo MOryRHOCTH,
YCKIAUTH €4 TEOPHjCKOM HACTABOM TAKO 1a
onrosapajyhu paiuu 3anaum ciieie 0IMax HakoH odpane
TEOPHjCKOT TpajinBa.

« Ilpenopyka je (anu Huje oGaBe3aH yc/ioB) 1a HaBeeHe
pajiHe 3anaTke, ¢ je/IHOM IPYNoM yueHHKa, OpraHusyje u
M3BOJIM HACTABHHK KOjH peajinzyje TeOpHjcKy HacTaBy 3a
JIaTH NPeIMET Y Capailib ¢ HACTABHHKOM NpaKTHuHE
HacTaBe, KOjH MCTe/pasinunTe pajiHe 3a1aTke H3BOAN C
ZIPYTOM TPYTIOM Y4eHHKa.

*  3ausBoljerse Meperba H3BPUIMTH JeTa/bHy NPETXOHY
NpUNpeMy ca yueHHIMa O NPUMEHH CBUX TIPOTTHCAHUX
6e30e/IHOCHUX Mepa NpH pajly y CHCTEMY BasayUIHUX
Jjactyka. Ykomniko noctoju norpeda aHraxoBaTH
oBnauiheHo 1 0CNOcoBILEHO JIHLIE U3 CepBHCa 3a
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u3Boljere OBHX BekOH, 0G3MpoM 1a TpeGa npey3eTH cae
Mepe j1a He jiohje 10 HEKOHTPOIHCAHOT aKTHBHPakba
Ba3/yUIHOT jacTyKa 1 noBpeljuBara yueHnka. Y cBakom
TPEHYTYKY HMATH Ha yMy J1a Ba3JylUIHH jacTyK
npezncrasba «BOMBY Y BO3UJIY» u Tako ce npema
TOM CHCTEMY W OTHOCHTH. He MpoBONTH HIKaKBE
HeoauifieHe HMNPOBH3ALM]E HIH y peannsaliijy Bexoe
KPEHYTH Ca HeZIOBOJbHHUM MPHTIPEMama BO3WIIA, yueHHKa
¥ PaIHOT OKpPYKera.

YKo01HKO He nocTojin MoryhiHOCT aHrakoBama
0CTIOCOBLEHOT JINIA H3 CEPBHCA, 2 HACTABHUK HHje
cnrypan y Gesbenan nocTynax, HaBeaeHe paaHe
3a1aTKe He H3BOMTH, JIOK Ce 32 TO He CTEKHY CBH
noTpeGHN CHIypPHOCHH yc/10BH!!!
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Ha3suB monysna:
Tpajare Moayna:

CucTem 32 Ha30p NPHTHCKA Y MHEYMATHUHMA H CHCTeM aKTHBHOT 0C/Iakbakba H YNPaB/bakba BO3HIA
20 uacosa

LHW/bEBU MOAYJIA

UCXOIU MOAYJIA
IMo 3aBpuieTKy MozyJIa yueHuK he 6UTH y cTatby
na:

OBABE3HU U MNPENMOPYYEHU
CAAPKAJN MOIYJA

MPEMOPYYEHE AKTUBHOCTH U HAUVH
OCTBAPUBAIA MOAY.JIA

e Cruuame TEOPHjCKHMX U
MPAKTHYHUX 3HAMA W3
cHcTema 3a Ha3op
npHTHCKa Y
MHEyMaTHLMMa 1 CHCTeM
AKTHBHOT OC/Takbama i
YNpaBIbarba BO3MIA

3HA MEpPEe CUIYPHOCTH 1 NPUMElbYje UX Nph
pajty Ha CUCTEMHMA 3a Ha30p MPUTHCKA y
MHEYMaTHIIMMa, CHCTEMHMA aKTHBHOT
ocCiahbarba BO3MJ1a U CUCTEMY aKTHBHOI
yNpaBIbarba BO3KIA

3HA NPUHLAN pajia, GYHKLM]Y U HAYMH
HUCMUTHBAKA OCHOBHUX KOMIIOHETTH CUTeMa
3a Ha30p NMPHUTHCKA Y MHEyMaTHUMMa,
CHCTeMy aKTHBHOT OC/Iabara BO3MIA i
CHCTeMy aKTHBHOT YIPaB/batha BO3HIIA

3. M3BPIIM KOMYHHKALM]y Ca yNpaBIbayKoM

jennHMLIOM cuTeMa 3a Hal30p NPUTHCKA Y
NHEYMaTHIIMMA, CHCTEMY aKTHBHOT
OCliamara BO3MAA H CHCTEMY aKTHBHOT
ynpaBJbaiba BO3HIA U HA OCHOBY
PAcTioNoKMBHX NapamMeTapa OTKIOHH KBap y
cuctemy

4. M3BpLIM JleTalbHA OCLMIOCKONCKA MEPEbA MO

KOMIOHEHTaMa cuctema uimn nuHosuma ECU
CHCTEMA aKTHBHOT OCIIahatha BO3MIA H
cHCTeMa aKTHBHOT YTpaBIbatba BO3MIA Y
LHIbY OTKJIaHata CII0KEHH]HX KBapoBa

TEOPUJCKA HACTABA:

Cucrem 32 HAI30p NPUTHCKA Y
nueymaTHuuma. Hamena. [punumn
pana. OCHOBHE KOMINOHEHTE
cucrema. JlaBau npuTHcKa y
TIHEMYTHKY. JeIMHMLA 3a Cliatbe 1
npujem curuana. Kontpona cuctema
1 obaBelTaBambe Bo3aua.
CamoMjarHoCTHKa ¥ INjarHoCTHKa
cucrema. Kapakrepuctnunu
KBAPOBH H HAUNH OTKJIAbatha.
CHCTeM aKTHBHOT 0C/Iababha
Bo3naa. OCHOBE NpHTyIeHha
ocumnauuja Bosuna. Perynncare
npurymema.llapamerapcka kpusa
enieMeHara 3a npuryiieHhe
ocumnauuja sosuna. [pernen
cucrema. KomonenTe cuctema.
Perynaunja npuryuiera eneMenara
33 OCIabakbhe Y PAsTHUHTIM
MOZIOBHMA BOKHbe. B0k wema
@IIEKTPOHCKE PeryJailije akTHBHOT
ocnatarba Bo3una. Jlasaum u
M3BPUIHH €/IEMEHTH Y CHCTEMY.
Enektpiuna wema cuctema.
CamozMjarHoCTHKa W IMjarHoCTHKA
cucrema. Kapakrepuctinunu
KBApOBH M HAYMH OTKIAMbAbA.
CucTem aKTHBHOT yNpaBbakba
Bo3uaa. Hamena. IMpuniumn pana.
Ipernen cuctema. Enektponcka
KOHTpOITHA jenunnua. JlaBaun i
M3BPUIHH €IEMEHTH Y CHCTEMY.
VnipaBIbarbe eeKTPOMOTOPOM.
JIMHAMIYKO 3aK/by4aBarbe JICTBE
ynpaesbaya. GyHKLUHCKH AHjarpam.
H3mena nonataka ca octanum
chcTeMnMa. YpaBibahe CHCTEMOM

Ha noueTky Mozy/1a yueHHKe YNO3HATH Ca LMIbEBUMA H
MCXONMMa HacTaBe / yuerwa, JIaHoM pajia i HauMHHMa
oL HBakbA.

O6anun Hacrase

Moayn ce peanusyje kpos ciesehe obuke HacTaBe:
« TeopHjcka HacTasa (10 yacosa)

« npakTu4na actasa (10 yacosa)

Monena onesbera na rpyne
Opnesberbe ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPUINKOM peainzaimje:
*  NpaKTHYHE HACTaBE

Mecro peannzaunje nacrase
*  YYHOHHLA- TEOPHjCKA HACTABA

*  paaHOHMUA/1a0opaTopHja 32 BO3MJIA — MPAKTHYHA
HacTaBa

Mpenopyke 3a peanusaunjy Hacrase

«  Tlpu 0Bpanm NojeMHAX HACTABHHX jeMHALIA
KOPHCTHTH NIaHOE, CIIHKE, LPTEeXKe H npeceke
PA3MUNTHX KOMIIOHEHTH CHCTEMA 33 HA30p NPUTHCKA
y IHEyMaTHIMMA, CHCTEMA aKTHBHOT OC/Iakbaka i
AKTMBHOT yNpaB/batha BO3MIA,

+  KopucTuTi MyJITHME IHjalIHE NPe3eHTaluje 1
CHMyJaunje pajia NojeIMHIX KOMOHEHTH 1 CHCTeMa 3a
HAJ30p NPUTHCKA Y THEYMATHLUMA, CHCTEMA AKTHBHOT
OCabara M aKTHBHOT yNPaBJbaha BO3MIA ,

+  Kopuctutn pacmonoxuse codpTBEpCKe MaKeTe 3a
HM3y4aBame paja KapakTePHCTHUHHX KOMIOHEHTH
CHCTEMA 3 HAI30p MPHTHCKA Y MHeYMaTHLIMA,
CHCTEMa aKTHBHOT OCIaatha i aKTHBHOT YTPaB/bara
BO3WIIA, HIXOBE KBAPOBE M IHjarHOCTHKY,

«  KopucTiTH ynyTCTBa pasiuuHTHX Npoussoljaua o
NPABHIIHOM TOCTYIIKY PYKOBakba, OpikaBaba,
KapaKTepUCTHYHAM HENCTIDABHOCTHMA, HAYMHY
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¥ obaBelTaBame Boaua. Peximu
pana v pan y ycnosuma
MeMOpHCaHe rpetiike y CHeTemy.
Creunjante cuctemcke pyHkimje.
Huuumjanusaumja cucrema.
Cepgiicriparbe. Ypasbauka nymna
ca ECO ¢ynkumjom.. Konerpykunja
u gyuxuuja. Pany yciosuma
oTka3a.CaMo/IHjarHoCTHKa 1
ZIMjarHOCTHKA CHCTEMa.
KapaktepucTHUHH KBAPOBH H HAYHH
OTKNabamba.

HoBe TexHo/10THje y cHCTeMHMA
32 HAJ30P NPHTHCKA Y rymMama,
CHCTEMHMA AKTHBHOT 0C/1abAba
H AKTHBHOT 0C/1akatha BO3MIA

n3BONeH-a IMjarHOCTHUKIX MEPEekba,...

TNpakTiuHy HaCTaBy YCKJaaWTH ca H3BoOherem
TeopHjcke HacTaBe i onpemsbeHoly paaHoHkLe
PAsNMUHTHM CHCTEMHMMA 33 HaJI30p PUTHCKA Y
TIHeYMaTHIIHMa, CHCTEMHMA aKTHBHOT OC/Iabama i
aKTHBHOT YTPaBIbatha BO3WIIA, BO3UIOM, HCIHTHHM
ypebajuma, maketama, .....

TNpeMeTH HACTABHUK MOJKe H3MeHuTH 110 10 %
npenopyyeHux caapikaja moayna win 10 20 % y3
carnacHocT Crpyutor Beha.

Ha kpajy Mozysia yueHHK pajini TECT 3Hakba

Ouemupame
Bpe/iHoBaibe 0CTBAPEHOCTH HCXO01A BPLIMTH KPO3:

DB W~

npahere 0CTBapeHOCTH HeXoa

TECTOBE 3Harba

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEWITAjH Ca NPAKTHYHE HACTaBe
CeMHMHapCKH pat

OcnocobbaBame
YHeHHKa 33 NPABHIHA
JIMjarHOCTHYKA Meperba
HCMPAaBHOCTH CHCTEMA 32
HAJI30p NPHTHCKA Y
NHeyMaTHIHMA 0
CHCTEMHMA aKTHBHOT
ocamama u yrpasbaba
BO3MIA

YNOTpedbaBa KOMYHHKALIHOHO-MEPHE
ypehaje Kao 1 aHalorHe M IMTHTaHe
MHCTPYMEHTe (amrepmeTap, BOlTMeTap,
OMMeTap, OCLIIOCKOT)

M3BPLIH IMjarHOCTHYKA KOMYHHKALHOHA
Meperba y CHCTEMY 3a KOHTPOITY NPHTHCKA Y
nHeyMaTHIIMA

M3BPLIH JIM]arHOCTHYKA KOMYHHKALHOHA
Meperba y CHCTeMY aKTHBHOT OCIambatha
BO3MIA

M3BPLLIH JIETA/bHA OCLMIIOCKOMICKA Mepera o
KOMTIOHEHTaMa ITMHOBHMA E/IEKTPOHCKE
YNpaBsbayKe jeIHHNLE Y CHCTEMY aKTHBHOT
OC/Iabarka BO3MIIa

M3BPLIM JIMjarHOCTHYKA KOMYHUKaLUHOHA
Meperba y CHCTEeMY aKTHBHOT YpaB batba
BO3MIA

M3BPLIH JIETA/bHA OCLHIOCKOTICKA MEpeHsa 1o
KOMTIOHEHTaMa TMHOBHMA E/IEKTPOHCKE
YNpaB/bayKe jeJHHULE Y CHCTEMY aKTHBHOT
YNpaBIbama BO3MIA

MPAKTUYHA HACTABA:

JlnjarHocThyka Mepema y cueTemy 3a
KOHTPOJIY MPUTHCKA Y
nHeyMaTHIUMA

JlnjarHocTryka KOMyHHKaIHOHA
Mepersa y CHCTeMY aKTHBHOT
OcrIabarka Bo3uia
JlnjarHocThyka OCLMIOCKOTICKa
Mepersa y CHCTeMY aKTHBHOT
OcrIabarka Bo3uia
JlHjraHocTHYKa KOMYHHKALHOHA
Mepersa y CHCTeMY aKTHBHOT
yNpaBJbatba BO3MIA
JlnjraHocTHYKa OCLIIOCKOTICKA
Mepera y CHCTeMy aKTHBHOT
yNpaBJbara BO3KIA

[Nnau peanusalyje paaHuX 3a1ataka yCKIQIuTH ¢
Gpojem pajHuX MecTa, Gpojem yueHHKa y rpymH ,
onpemsbeHowhy paaHoOHHLE Y LHIbY HCTyHeha
3aXTeBa HABEJCHHX y KoNOHH «Mcxoam Moayay.
TMouerak MpakTHUHE HacTaBe, N0 MoryhHoCTH,
YCKJIAAMTH Ca TEOPHjCKOM HACTABOM TAKO 1A
onrosapajyha BexGarba ciieie 01Max HakoH obpase
TEOPH]CKOT rpajiBa.

TMpe u3Boljerba IMjarHOCTHYKa MepeHa H3BPLIMTH
JeTalbHy NPUNIPEMY Y Wby O0jalliberba
KOMYHHKALMOHHX NapaMTapa y HaBeJIeHa TPH CHCTeMa
Ha BO3WINMA.

OCUHIOCKONCKA MEPerba 110 KOMIOHEHTAMa H3BECTH
CHCTEMY aKTHBHOT OC/Iar-atha 1 Ypas/batba BO3KIa
3060r Behe ClI0XKEHOCTH cHCTeMa.

Ipenopyka je (anu Hije 0baBe3aH yCIIOB) J1a HaBeaeHe
pajiHe 3a1aTKe, C jeIHOM IPYTOM Y4eHHKA, OpraHu3yje
M M3BOJIM HAaCTaBHUK KOjH Peallnsyje TEOPHjCKy HacTaBy
3a JIATH MPEIMET y Capaiibi ¢ HACTABHMKOM MPaKTHUHE
HaCTaBe, KOjH HCTE/pa3/inuuTe PajiHe 3a1aTKe H3BOIH C
ZPYrOM rpyToM yueHHKa.
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Hasu moayna:
Tpajare Moztya:

CueTeMm 32 UEHTPATHO 3aK/by4aBabe H 3aTHTY oA Kpahe Bo3naa

16 uacosa

LHWbEBU MOAYJIA

UCXOI MOAYJIA
IMo 3aBpiueTKy MojyJia yueHuk he 6uth y cramy
aa:

OBABE3HU U NPENIOPYYEHU
CAIPXKAJU MOOYJIA

NPENMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBABA MOAYJIA

o Cruuame TEOPHjCKHX U
NPAKTHYHNX 3HAba 13
CHCTEMA 33 LEHTPATHO
3aK/bydaBarbe i 3aLTHTY
on kpahe Bo3una

1. 3Ha Mepe CHrypPHOCTH H IPUMEHbYje X MK
pajy Ha CHCTEMHMa UEHTPAITHOT
3aKJbyuaBara M CHCTEMHMMA 3 3aLITHTY 011
kpalje Bo3mna
3Ha NPUHLAN paja, GYHKUKjY H HAYMH
MCTTHTHBAHA OCHOBHUX KOMIIOHETTH CHCTEMa
LEHTPaJIHOT 3aK/byyaBarba H CHCTEMA 3a
3awTHTy 011 Kpale Bo3mia
M3BPLIM KOMYHHKaLHjy Ca yNpaB/baukoM
JeIMHULIOM CHCTEMA 3a LEHTPATTHO
3aK/byuaBarbe H Ha OCHOBY PACMONOKHBHX
napameTapa OTKJIOHH KBap y CHCTEMY
M3BPIIH JIETajbHA OCLMIOCKONCKA Meperba no
KOMIOHeHTama cucTema win nuHosuma ECU
CcHCTeMa LeHTPATHOT 3aK/byyaBara BO3uia y
UMIbY PelliaBatha CIIOKEHUjUX KBapOBa
5. M3BLUIM KOMYHUKALM]y Ca yNpaBibaukoM
JeIMHULIOM CHCTeMa 3 3alUTHTY BO3MIIA O]
Kpalje U OTK/IOHH HEUCTIPABHOCTH Y CHCTEMY
1 u3Mel)y cHcTema Ha BO3HITY

o

w

TEOPUJCKA HACTABA:

VYBoa1 y cucTeme 32 UEHTPATHO
3aK/bY4aBa-e H 3ATHTY 01
kpahe Bo3usa. Havena. [puvena
AKYCTHYHH CHIHAJIHH ypehaju.
Ipumena. Cupene. TpyoGe.
CueTeMm 32 LEHTPATHO
3aKkbydaBamwe. [lpuvena.
CHCTeMH 32 3aKIbyHaBarbe,.
KonTposia paaa y oTBOpeHoj
netsbi. CTpYKTypa cHCTeMa.
IMpuHuun paga. MexaHHukn
CHCTEMH 32 3aK/byuaBarhe BpaTa.
Enextpiann cuctemu 3a 3a
3aKbyuaBarhe BO3HA. JlabHHCKO
OTKIbyuaBak 1 3aK/bydaBame.
Mepe cHrypHOCTH Kozia.
BuomeTpujeKH cHCTeMH.
®ynkuuja. [punuun pana.
Cneunduunocty pana. [pumepn
npuMeHe.

Hanpeaue Texnosoruje y
CHCTEMHMA 32 3aK/byJaBabe 0
3aIITHTY BO3KJIA 01 Kpahe.
CamMoIMjarHOCTHKA CHCTEMA H
anjarHocTHuke MoryhHoeTn
cierema.

Ha nouetky Mozyna yueHHKe yno3HaTH ca UM/bEBUMA U
HCXOIMMA HaCTaBe / yuera, NIAHOM paja H HaunHUMa
OlEbUBakbA.

OGauum nacrase

Monyn ce peanusyje kpos cienehe o6mke HacTase:
*  Teopujcka HacTaba (8 uacoBaa)

*  npakTH4Ha HacTaBa (8 yacoBa)

Mozena onesbera ua rpyne
Onesmeme ce nenu Ha rpyne (10 10 yuenuka y rpynu),

NPHIMKOM peanusaumje:
*  NpaKTHYHE HACTABe

Mecro peannszauuje Hactase
*  YYHOHHLA- TEOPHjCKA HACTABA

*  paguonuua/naGopaTopuja 3a Bosuia/cepBuc —
NPAKTHYHA HACTABA

Ipenopvke 3a peanusaunjy vacrase
«  Tlpu 06panu nojenMHNX HACTABHHX jeNMHHLIA KOPHCTHTH

naHoe, CIUKE, UPTEXKE H Npeceke PasiuuuTHX
KOMTOHETHH CHCTEMA 32 LIEHTPATTHO 3aK/byyaBaibe,
cucTema 3a 3alTHTY o1 kpahe (anapmu).

«  KopucTutn MynTHVMEH]aNHE NpE3EHTaLMjE 1
cHMyIalfje pana nojeIMHuX BpCTa cucTeMa ca
PpasTMUATHX Npom3Boljaua Bo3MIa,

«  KopucTuT pacnonoxkuse copTBepcke nakere 3a
M3yuaBake paja KapakTepUCTHUHNX KOMIIOHEHTH,
HUXOBE KBAPOBE M JIHjarHOCTHKY,

«  KopucruTi ynyTcTBa pasnuuuTux npoussohaua o
NPaBUITHOM NOCTYTIKY yTpa/iibe, PyKOBakba, OpikaBak:a,
KapaKTepHCTHUHHM HEMCNIPAaBHOCTHMA, PeKIaMaLHjH,...

«  TpakTuuHy HacTaBy ycKnaauTH ca n3Boherem
TeopHjcke HACTaBe U onpemMsbeHowy paanonnue
PasIMUNTHM THIIOBHMA CHCTEMA 32 LIEHTPATHO
3akJbyyaBate M 3alITHTY 0J1 kpahe.
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UCXO0aHu

OBABE3HU U NPENOPYYEHU

TEMA LHHU/EBU To 3aBpiueTky Teme )::Hux he Gutu y cramy CAJIPKAJH MO TEMAMA HAYUH OCTBAPUBAIbA ITIPOI'PAMA
Ipenopyie 3a peannsaunjy Hacrase
« OcnocoGibaBarbe « HMeHYje i OIPe/IH rPeLiKe Meperha BEXBE: [peameTHH HACTABHUK MOKe M3MeHHTH 10 10%,
YUeHHKa 3a * MOJELIaBa OCLMIOCKOM 3a MEPEHE; (3a obnact Hausmennune crpyje) a y3 carnacHoet CTpyusor Beha 10 20%
Kkopuhere « TpHMeRyje Mepe 3aTHTE Ha pany Hy NpenopyyeHor canpiaja.
PA3TMUNTHX BPCTA naGoparopuju 1. VnosHaBare yueHuka ca Mepama . X
ENIEKTPOHCKUX * pasiMKyje KapaKTePHCTHKE aHAJOTHUX 1 3aLITHTE HA paLy, NPUOOPOM 3a Tokom Tpajawa Tema peanusosati s L
MHCTpYMeHaTa; JIMIHTATHUX MHCTPYMEHATA; e/IeKTPHYHA Mepera, MaKkeTama 1 TecTa 30atka N pA THMCMEHA SANATKA,  JEIAH Y,
MHCTPYMEHTHMA; MPBOM H je/1aH Y APYTOM MOJIyTOMIITY.
« OcnocobbaBarbe N
yueHHKa 3a I'pemke Mepera (AncomnyTha i ﬂwwm
Kopumhere penaTHBHa rpeirka. Bpete rpemaka: Hawsmeniinie ¢rpyie .
PasTHYMTHX METOA rpy6e, cayuaje, cictemarcke). Odpana Ha nouerky obpane HAMMEHHIHIX CTPYja
Mepera; peaynTara. [IpeACTaRmabe pesyaTaTa 0GpazuTH OCHOBHE MOjMOBE H3 TPHFOHOMETPHjE.
Mepersa; yKonIMKo Hucy obpalienn y MatemaTuuu:
o (OGO EEAES neuHmCaTH TPHTOHOMETPHICKE yHKLKje, TOK
YUEHHKa 32 pasiuinuTe 3. EneKkTpoHCKH reHepatopu ;PMFDHOM?WJCK"X d.)yHKu"Ja‘ f1ojam pajujana.
HauuHe oGpane 1 (RC renepatopy, renepatopu pyHKunja K:;?L?‘ZK(;“E?’%"TM. TIO}RM, MOJY/O 1 ADTYMOHT
NpUKa3HBakbe — NMPHKA3UBAH-E HATIOHA PA3THUATAX Doj& (3o Ce pearliioBat 0y
° pesynTaTa mepersa. 0BHKA OCLIHIOCKOTIOM); capajiib} ca HaCTaBHUKOM Matemarnke). JletasbHo
z 00paIuTH NAPAMETPE HAMSMEHMNHIX BENMUMHA.
5 [punrkom obpaze OBe TeMe ypaauTH Beanku 6poj
2 4. Ocuunockonu (noaeiaBame 3anataka. 5
£ OCIHNOCKONA, NOJEIIABAE Mpenopyke 3a peanusauujy BE?Kﬁli
E PeKBEHLIICKH KOMNIEHIOBAHE COHTE, o Jenna BexkGa ce pajm JBa CrojeHa WKoJICKa
2 BHUICKAHATHH PAL): Meperbe Haca i 3a 10 Bpeme Tpeba na ce ypaze cea
= jEAHOCMEPHOT M HAU3MEHUYHOT HANoHa Mmepetba 1t 0Gpaze pesyarat. BexGe ce mory

OCLIIOCKOTIOM.

OpraHU30BaTH y Ba WK TPH LIKITyca, Beh
npema MoryhHocTHMa wKose.

« YV nabopatopuju Tpeba aa Gyne 10BOSbHO
PaHUX MECTA 1A 32 je/HHM PaJHHM CTOJIOM
Oyay 1Ba 10 TPH yueHHKa.

« Vkonuko je moryhe, naGoparopHjcka Mepema
TIOTBPAMTH PAuyHCKUM MyTeM, HIH YPaiuTH
ozrosapajyhy cumyJialujy Ha pauyHapy.

o V¥ cayuajy HesocTaTka noTpedHe onpeme 3a
HeKe 01 BeXKOH, ypanuth oarosapajyhy
CHMYJIALM]y WITH IGMOHCTpALLI]Y.

« M3BewTaje yueHnka 0 peann3oBaHiM Bexkdama
nperesaTH NPUIMKOM MPOBEpe MPaKTHUHUX
BELITHHA.
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o IlpenmeTHu HaCTAaBHUK MOJKe W3MeHHTH 10 10 %
npenopyueHux caapxkaja moayna umu 10 20 % y3
carnacHoct Ctpyusor seha.

o Ha kpajy Momyna yueHHK pai TecT 3Hama

Ouemwuame
BpeHoBar,e 0CTBAPEHOCTH HCXOIa BPLIMTH KPO3:

npahere 0cTBapeHoCTH HeXona

TECTOBE 3Hamwa

AKTHBHOCT Ha yacy

AKTHBHOCT/ M3BEIITAjH Ca MPAKTHYHE HACTaBE
CeMHMHApCKH pan

DB W=

Ocnocobbasare
YUEHHKA 33 MPaBHIHA
JIMjarHOCTHYKA MEpera
CHCTEMA 3a LIEHTPATHO
3aKIbydaBatbe 1 3aLITHTY
on kpalje Bo3una

yNOTpeGIbaBa KOMYHHKALHOHO-MEPHE
ypehaje Kao 1 aHalorHe H AUTHTANHE
MHCTPyMeHTe (amnepmeTap, BOATMeTap,
OMMeTap, OCLIHIIOCKOT)

M3BPIIM AMjArHOCTHYKA KOMYHHKALMOHa
Mepera y CHCTeMY LHTPalIHOr
3aK/byuaBarba BO3WIA

M3BPIIM AMjArHOCTHYKA KOMYHHKALMOHa
Mepera y CHCTEMHMa 3a 3alTHTY BO3MIA 1
Kkpahe

M3BPILIN /IETA/bHA OCLIMIOCKOTICKA MEpeHa Mo
KOMTIOHEHTaMa/ MHHOBHMA eJIeKTPOHCKe
yNpaBIbavke jeIHHALE Y CHCTEMY
LEHTPATHOT 3aKIby4aBatba BO3NIA Y LHIbY
pelaBarba CI0KEHH]HX KBapOBa

MPAKTUYHA HACTABA:

1. JlnjarsocTiuka KOMyHHKaLHOHA
Mepema y CUCTeMy LeHTpaHOr
3aKIJbydaBatha

2. JlujarHocTiyKa OCLMIOCKOTNCKa
Meperba y CHCTEMY LeHTPATHOT
3aKIbyyaBarba

3. Mepema y cHCTEMHMA 32 3aLITHTY
BO3MIa 071 Kpahe.

o Ilnan peanusauuje paaHuxX 3a1ataka yCKIaauTi ¢ 6pojem
palHuX MecTa, 6pojem yueHuKka y rpynu ,
onpemsbeHOWNY paTHOHULIE Y LHJbY HCIYH:EHa 3aXTeBa
HABEIEHHUX Y KOJIOHH «Hexoan Moayna».

+  Tlouerak npakTHuHe HacTase, 1o moryhHocTH,
YCKIa/MTH €a TEOPHCKOM HACTABOM TaKO 1a
oznrosapajyha Mepera ciiesie 0IMax HakoH odpase
TEOPHjCKOT rpajuBa.

o TIlpe u3Bohera Meperba U3BPLUIMTH JIETajbHY NPUIPEMY y
1HIbY OGjaliiberha KOMYHHKALMOHMX MapamTapa y
CHUCTEMMMA LICHTPATHOT 3aKJby4aBarba BO3M/a U CUCTEMY
3amTHTe 01 Kpahe.

. Ocuusockorncka Mepera Mo KOMMOHEHTamMa H3BECTH Y
CHCTEMY LIEHTPAJIHOT 3aKJby4aBatba BO3MIa.

«  [Ilpenopyka je (anu Huje oOGaBe3aH yc/ioB) 1a HaBeIeHe
paHe 3a/1aTKe, C jeIHOM TPYTIOM y4eHHKa, OpraHusyje u
M3BO/IM HACTABHHUK KOjH pealln3yje TEOPHjcKy HaCTaBy 3a
JlaTH NpeaMeT y capaiibi ¢ HACTAaBHUKOM NPaKkTHYHEe
HACcTaBe, KOjH HCTe/PasIuinTe pajHe 3a1aTKe H3BOIH C
JIPYTOM TPYTIOM YUeHHKa.





image314.png
Ha3zu Monysa:

Tpajamwe Moayna:

Knnma ypehajun Bosnaa

20 uacosa

HWLEBU MOAVYJIA

MUCXOU MOAYJIA

IMo 3aBpuieTky Moayna yuenuk hie Guth y cramwy

aa:

OBABE3HM U [IPEMOPYYEHU
CAZIPI)KAJA MOAYJIA

NPEMNOPYYEHE AKTUBHOCTH U HAYMH
OCTBAPUBAA MOAYJIA

Cruuawe TEOPHjCKUX 1
NPAKTHYHIX 3HAba 13
K1uMa ypeljaja Bozuia

w

3Ha MEpE CUTYPHOCTH U MEPE 3alUTHTE
JKMBOTHE CPEIMHE M NPUMEIbYje HX NpH
pany Ha CEpBHCHpalby KiMMa CHCTEMaA
BO3MIA

3Ha MPUHLAT pajia, GYHKIM]Y H HAuHH
HUCMUTHBAKA OCHOBHUX KOMIOHEHTH Kiuma
cucTeMa Bosuna

M3BPILIM NPOBEPY HCTPABHOCTH paja
cUcTeMa, OTKJIIOHH HEUCTIPABHOCTH W
MPaBHIIHO HAMYHH KJIUMA CHCTEM
PacxJyaZiHiM CPe/ICTBOM.

M3BPIIM KOMYHHKALIH]Y Ca yNpaB/baykoM
JeMHMLOM K/TMMa CHCTEMA M Ha OCHOBY
H3MEPEHHX NapaMeTapa OTKJIOHH OCHOBHE
KBapoBe y CHCTEMY

3Ha 1a IPABHJIHO KOPHCTH J10Z1aTHY ONpeMy
TIpH CePBHCHPAlbY KIIHMA CHCTeMa.

H3BPLIN IETAJbHA OCLHIOCKOTICKA MEpErba 110
KOMIOHEHTaMa ayTOMATCKOT KIHMa CHETeMa
win nisoBiMa ECU 1 OTKIOHH CliosKeH#Hje
HEHCIPABHOCTH Yy KIIMMA CHCTEMY BO3WNA

TEOPHJCKA HACTABA:

VYBoa y KiIiMa cucTeme Ha
BO3H/IHMA. OCHOBHH NPUHLMIN
knumarusaumje. [pouecu
NPOMEHE arperaTHor CTamba
aynna. Bpere pacxnaaHux
CpeICTaBa H yJba 33 KOMIPECOpE.
CHrypHOCHe Mepe MpH pajty Ha
KJIHMa CHCTeMy. 3aKoHCKa
perynatusa. [TpuHuKN pana KiuMa
ypehaja

Kanma cucrem ca
€KCAH3HOHHM BEHTHIIOM.
OcHosHe KomnonenTe. [Tpuuuun
pana. Kapakrepuctuuse
Temneparype H NPHTHCLA.
Komnpecop. Konnensarop.
Hcnapusau. dunrtep-cymay.
EKCriaH3MoHH BEHTHII.

Kanma cucrem ca
npurymnnuom. OcHoBHe
KomnokenTe. [puHmmn paza.
KapakrepucTnane Temneparype u
npurucuy. Mpurymnnua.
Pucusep.

Py4Hu 1 ayTOMaTKCH KAHMA
CHCTEMH HA BO3MINMA.
Konrpona cuctema. Perynaunja
Temneparype. [laBaun u H3BPUIHH
€JIEMEHTH Y CHCTEMY.
JujarnocTika cucrema.
Camonujarsoctuka u
JZIMjarHOCTHKA Meperbem
npHTHCAKa Y CHCTeMY H
KOMYHHKALIMOHHM MEPHUM
ypehajuma.

Hoge TexHosoruje y Kinma
cHCTeMHMa XHOPHAHUX 1

Ha nouetky mMoayna yueHuKe yno3HaTi ca UH/bEBUMA U
HCXONMMA HacTaBe / yuera, NIIAHOM paja H HauMHUMa
oleHBakba.

O6auun nacrase
Monyn ce peanusyje kpos cienehe oGnmke HacTase:

+ Teopujcka Hactasa (10 uacoBa)
+ npaxkTHiHa Hactasa (10 yacosa)

Monena onesmera Ha rpyne
Onesmee ce nenu Ha rpyne (10 10 yueHuka y rpynm),

NIPHITMKOM peanusaimje:
*  NpaKTHYHE HacTaBe

Mecto peannsaunje Hacrase
*  YYHOHHUA- TEOPHjCKA HACTABA

*  paaHoHHua/nafopaTopHja 32 BO3MIA — NPAKTHYHA
HacTaBa

MNpenopyke 3a peanusaumjy nacrase
o Ilpu oGpaau nojeMHUX HACTABHUX je/IMHULIA KOPHCTUTH

naHoe, CMKE, UPTEeKe U MPEceKe PasiinauTHX
KOMIIOHETHH KJIMMa CHCTeMa BO3HIa,

«  Kopuctuti My/iTHMENMjalHE Npe3eHTaluje 1
CcHMyJalHje paja nojeIMHUX CHCTEMA i KOMIOHEHTH
KJIHMa CHCTeMa BO3HIa

«  KopucTuTi pacronoxuse coprepeke nakere 3a
M3yuaBathe pajia KApaKTEPHCTHYHNX eeMeHaTa KinMa
crcTemMa (MoceGHO U3BPUIHKMX eIEMEHaTa 3a ycMepaBame
oxJ1al)eHOr/0/IBNIaXKEHOT Ba31yXa),

«  TloceGHO neTa/bHO NPOYUHTH 3ALITHTHE MEpe NPH pamy
Ha KJIMMa CHCTEMHMa O/ TPOBAkba H MPOMP3IHHA, Kao 1
NpOMKCaHe eKOJIOLIKE Mepe 3a CTpeuaBare HaMepHOT
HCTyIITama (PpeoHa y OKOIHH Ba3/yX.

«  PajioBe He M3BOIMTH Y 3aTBOPEHUM NPOCTOpHjaMa U Ha
kaHajy. CripeuuTi NpuCycTBO MiameHa!

+  Kopuctuth ynyTcTsa pasnnuuTix npoussohaua o





image315.png
€JIEKTPO BO3HJIA.

Kauma cuctemun Ha BO3WIMMA ca
HOBHM €KOJIOIIKHM (peonom
R1234yf.

TNIPaBIIHOM MOCTYMKY PyKOBakbha, OJIpikaBarba,
KapaKTepPHCTHUYHUM HEHCTIPABHOCTHMA,

«  Vno3HaTH yueHHKe ca 3aKOHCKOM PeryJaTHBOM BE3aHO
33 3aLITHTY )KMBOTHE CPE/IHE O]l HAMEPHOT HCTTyLITaHba
(peona y okonmHy.

o TpakThuny HacTaBy YCKINauuTH ca H3Bohermem
TeopHjcke HacTaBe M onpemsbeHowhy paaHonuie
notpeGHUM ypehajuma 3a cepBHCHpatbe KIHMMa CHCTeMa
BO3MTA.

o IlpenmeTHu HaCTaBHUK MOJKe W3MeHUTH 10 10 %
npenopyyeHnx caapikaja moayna win 10 20 % y3
carnacHoct CtpyuHor Beha.

«  Ha kpajy Momyia yueHHK pazm TeCT 3Hatba

Ouemwuame
Bpe/iHoBake 0CTBAPEHOCTH HCXO0/1a BPLUIMTH KPO3:

1. npaherse ocTBapeHOCTH HCXOAA

TECTOBE 3HaMA

AKTHBHOCT Ha 4acy

AKTMBHOCT/ M3BELLITAj! Ca MPAKTHYHE HACTABE
CeMHMHapCKH pan

[PAF SN

Ocrnocobbasatbe
YUeHHKa 3a NpaBHIIHA
JIMjarHOCTHYKA Meperba
Kknnma ypehaja Bosmia

YNOTpeGbaBa KOMYHHKALIHOHO-MepHe
ypehaje kao 1 aHaOrHe W MrHTaNHe
MHCTPYMeHTE (amnepmeTap, BoATMeTap,
OMMeTap, OCUMJIOCKON), Io/IaTHe ypehaje 3a
CepBHCHpAK:e KIHMa CHCTeMa BO3HIa
M3BPLIN KOMILIETHY NPOBEPY HCTIPABHOCTH
pajna KIuMa CHCTEMa, OTKJIOHH
HEHCTIPABHOCTH M MPABHJTHO HAYHH KIIMMa
CHCTEM PACXIA/IHUM CPEJICTBOM.

M3BPLIH INjarHOCTHYKA KOMY HHKALHOHA
Mepera y CHCTEMy ayTOMATCKOT KiuMa
ypehaja Bozuna

H3BPIIN /IETA/bHA OCLIMIOCKOTICKA Mepera Mo
KOMTIOHEHTaMa cHcTemMa/ TMHOBHMA
€JIEKTPOHCKE YNpaB bauke jeNHHuLe ¥
AYTOMATCKOM KJIMMa CHCTEMY BO3HJIA y
UMY pelliaBarba CIOKEHHjUX KBapoBa

MPAKTUYHA HACTABA:

©

McnuTiBarbe HCIPAaBHOCTH paja
KIHMa CHCTEMA 10aTHHM
ypehajuma u onpemom, 3amMeHa
(peona u nposepa HCTIPABHOCTH
pajia MaHyeJHoT KJHMa CHCTeMa.
JlujarHocTHYKa KOMYHHKALIHOHA
Meperba y ayTOMaTckoM Kiima
CcHCTeMy BO3HIIa

JlujarHocTHKa OCLMIOCKOTCKa
Meperba y ayTOMaTckoM KiliMa
CHCTeMy BO3HIIA.

«  [lnan peanusalije panHuX 3ajataka yCKIaIuTH ¢ Gpojem
pajiHiX MecTa, GpojeM yueHHKa y rpyni ,
onpemsbeHoLIly paTHOHHULE y LHIbY HMCIYHEHA 3aXTeBa
HABEIEHHUX Y KOJIOHH «Hexoan Moayna».

«  Tlouerak npakTHuHe HacTaBe, 1Mo MOryiHOCTH,
YCKJIQMTH Ca TEOPHJCKOM HACTABOM TaKo 1a
oznrosapajyhe nabopatopujcke Bex6e ciesie 0aMax HaKOH
o0pasie TEOPHjCKOT rpasuBa.

«  [Tlpe n3Bohera AMjarHOCTHYKHX MEPEeHba H3BPIIMTH
JleTabHy NPUNIPEMY Y by 00jalliberha
KOMYHHKAUHOHMX NApaMTapa y CHCTEMHMa ayTOMaTCKHX
KIIHMa CHCTEMa Ha BO3HIHMA.

«  OcuMIOCKONCKa Meperba 10 KOMIOHEHTaMa H3BECTH Y
CHCTEMY ayTOMATCKOT KJIHMa CHCTEMa BO3MJIA.

« Tlpenopyka je (anu Huje oGaBe3aH yciioB) 1a HaBeneHe
pajiHe 3a1aTke, C je/lHOM rpyrnoM yueHHKa, Opranusyje 1
M3BO/IM HACTABHUK KOjH peasin3yje TeOpHjCKy HacTaBy 3a
JlaTH NpeaMeT y capaiibi ¢ HACTAaBHUKOM NPaKkTHYHEe
HACTaBe, KOjH HCTe/PasInymTe pajHe 3a1aTKe H3BOIH C
JIPYTOM TPYTIOM YUeHHKa.
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Hasus monyna:
Tpajae moayna:

AYTOMATCKH Mea“KH NPeHOCHHIH
24 uaca

LUU/bEBU MOIYJIA

HUCXOU MOIYJIA

IMo 3aBpuieTKy Moaysa yueHuk fie Gut y cramy

Ja:

OBABE3HU U NNPENIOPYYEHH
CAIPKAJU MOIVYJIA

MPENOPYYEHE AKTUBHOCTHU U HAUMH
OCTBAPUBAA MOAYJIA

e Cruuame TEOPHjCKHX M
NPaKTHYHNX 3Haba 3
AYTOMATCKHX MEHaYKHX
NPeHOCHNKA

w

3Ha Mepe CHIyPHOCTH, Mepe 3alliTHTe
JKMBOTHE CPE/IMHE M MPOMKCAHEe OCHOBHE
CepBHCHE Pa/IoBE Ha ayTOMATCKUM
Merbaunma

3HA NPUHLAN pajia, GYHKUK]Y 1 HAYMH
HMCTTHTHBAHA OCHOBHUX THTIOBA Ay TOMATCKHX
Memaua

M3BPLIM KOMYHUKALIHOHA MEpera y CHCTEMY
aYTOMATCKOT MeHata i Ha OCHOBY
M3MEpEHHX MapaMeTapa JIoKasnsyje Ksap i
npeia ayToMaTcku Meray y opauhenn
cepsic/paanonniy/ padpuKy Ha onpaBKy.

TEOPUJCKA HACTABA:

+  Enektpoucka KoHTpoaa
Tpaucmucnje. [lpuvena
TPAHCMUCH]E Ha Ty THHYKHM
BO3uIMMA. OCHOBHH 3aXTEBH 1
Bep3uje TpaHemucuja. AST, CVT
TpaHCMHCH]e.

«  EneKTpoxnapay/iuuHu H3BpIIHK
€JIeMEHTH 32 KOHTPOJIY
TpaHcmHuchje. [Tpumena u
dynkuuja. Konerpykuuja u
npuHLMN pana. THIOBH W3BPIHKX
efleMeHara.

+  Mony.u 32 KOHTpoOJY
Tpancmucuje. [pumena.
MexaTpoHHUKH MOZLYJIH.
XunpayaMuku MOy IH.
EneKkTpoHCKH MOIYJIH.
EnexTpoxunpayinuku MOMLy.iH.

+ JlujarHocTHKa M
€aMOANjarHOCTHKA cHeTeMa.
KapakTepicTHuHH KBapOBH H
HAYHMH OTK/IAbABA
HeHCNPaBHOCTH.

+ Hose TexHomoruje y pasBojy u
NPHMEHH 2y TOMATCKHX
MemauKHX NPEHOCHHKA HA
nyrundknm u CYB Bosnanma

Ha noueTky Mozyn1a yueHHKe yNo3HaTH ca UH/beBUMA U
HMCXOIMMa HacTaBe / yuera, IIaHOM paja M HauHHUMa
oLetbUBatba.

O6anuu nacrase

Moy ce peanusyje kpo3 cienehe o6nmke HacTase:
+  Teopmjcka Hactaa (12 uyacosa)

*  npakTH4Ha HacTasa (12 yacosa)

Mosena onesberba Ha rpyne

Onesmeme ce nenu Ha rpyne (10 10 yuenuka y rpynu),
NPUTHKOM peausatimje:

«  NpaKTHYHE HACTABE

Mecto peanusaunje Hacrase

*  YYHOHHLA- TEOPHjCKA HACTABA

*  paanonnua/naGopatopuja 3a Bo3njia/cepBuc —
NPaKTHYHA HACTABA

Ipenopve 3a peanusauujy Hacrase

«  Tlpu 0Gpazm NojeMHIX HACTABHUX jEAWHULA KOPHCTHTH
naHoe, CITHKe, UPTEKe W MPeceKe PasiiduTHX THIIOBA
AYTOMAaTCKHX MEHauKiX MPEHOCHHKA HA BO3MITHMA,

«  KopucTutn MyiTHMeHjaHe Npe3eHTaluje i
CHMyJIalje paja nojeMHIX THIIOBA Ay TOMATCKHX
MeHauKHX TPEHOCHHKA,

«  KopucTaTH pacrioniokuse copTBepcKe nakete 3a
H3ydaBathe paja KapaKTepHCTHIHNX THIOBA
AYTOMATCKHX MEHauKHX PEHOCHHKA, HHXOBE KBapoBe i
JIMjarHOCTHKY,

+  Kopucrtutn ynyTcTsa pasiuunTux npoussohaua o
NPaBHIIHOM NOCTYTIKY O/PKaBakba, KAPaKTEPHCTHIHHM
HEHCIIPABHOCTHMA, ANjarHOCTHLIN ayTOMATCKHX
MeHauKHX TPEHOCHHKA.

«  TlpakTHuHy HacTaBy yCKJaAHTH ca n3Bohermem
TeopHjcke HacTase i onpemsbeHouhy paanonnue
PA3MHUNTHM THIOBHMA Ay TOMATCKHX MEHauKHX
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npeHocHuka 1 MoryliHocTHMa oGesbehersa noroaHor
BO3WJIA 32 IMjArHOCTHYKA MEPEHa Y e/IEKTPOHCKOM
CHCTEMY ayTOMATCKOT MEHauKOr MPEHOCHUKA.

*  360r cJ10)K€HOCTH NPOGIEMATHKE H PEJATHBHO Majlo
PACMONIOKHBOT BPEMEHA Y OBOM MOJLy.Ty MOCEGHO BOIHTH
pauyHa Jia ce Ha MoroJiaH HauH 06jacHe OCHOBHH
NPUHLATIH PaJia ayTOMATCKHX MEHauKUX NPEHOCHUKA H
OCHOBE JINjarHOCTHKE MPEKO KOMYHHKaUHOHUX ypehaja
KaKO OM yUeHULIM 100N HEOTIXOHA TIPE/I3HAA 1A HE
npeaysumMajy Heosnamhene panoBe Ha OBAKO CIOKEHHM
CHCTEMHMa BO3UIA.

o TlpenmeTHu HaCTaBHUK MOJKe W3MeHHTH 10 10 %
npenopyueHux caapikaja moayna umu 10 20 % y3
carnacHoct Ctpyutor Beha.

o Ha kpajy Momyna yueHHK pai TecT 3Hama

Ouemwuame

BpeHoBake 0CTBAPEHOCTH HCXO0/1a BPLIMTH KPO3:
npahere 0cTBapeHoCTH HeXona

TECTOBE 3Hama

AKTHBHOCT Ha uacy

AKTHBHOCT/ H3BEIITAjH Ca MPAKTHYHE HACTaBE
CeMHHApCKH pan

DB W=

Ocrnocobbasare
YUEHHKa 32 TPABHITHA
ZIMjarHOCTHYKA Meperba y
CHCTEMIMA ayTOMATCKHX
MeHauKHX NPEHOCHHKA

YNOTpeG/baBa KOMYHHKALIHOHO-MepHe
ypehaje kao 1 aHanorye n AUrUTANIHE
MHCTpyMeHTe (amrniepmeTap, BoTvMeTap,
OMMeTap, oCLII0CKOT

M3BPIIM INjarHOCTHYKA KOMYHHKaLHOHA
Mepera y eleKTOHCKoM cuetemy AST
MeH-aua.

M3BPIIN INjarHOCTHYKA KOMYHHKaLMOHA
Mepersa y eleKToHckoM cuetemy CVT
MeH-aua.

M3BPIIM INjarHOCTHYKA KOMYHHKaLMOHA
Mepera y elekToHckoM cuctemy DSG
MeH-aua.

MPAKTUYHA HACTABA:

1. JIujarHocTuuka KOMyHHKaLHOHA
Mepera y eleKToHCKoM cuctemy AST
Memaya.

2. JujarHocTHYKa KOMyHHKaUHOHa
Mepera Y elleKTPOHCKOM CHCTeMY
CVT TpaHcmucHje

3. JlujarHocTHyYKa KOMyHHKaUMOHa
Mepera Y elleKTPOHCKOM CHCTeMY
DSG ayromatckor Mewaua

4. JlnjarHocTHyKa KOMyHHKaUHOHa
Mepersa Y elleKTPOHCKOM CHCTeMY
.. Tiptronic* ayTomMarckor Mermaua

«  [lnas peanusauuje paHuX 3a1ataka yCKaaauTH ¢ Gpojem
panHuX MecTa, 6pojeM y4eHHKa y rpymH ,
onpembeHoLIlly PAIHOHNLE y WHIbY HMCIYHEHA 3aXTeBa
HaBEJICHNX Y KOJIOHH «Mexomm Moy nay.

«  Tlouerak npakTHyHe HacTase, 1o moryhHocTH,
YCKJIZUTH Ca TEOPHCKOM HACTABOM TAKO Ja
onrosapajyha Mepersa ciiesie 0Max HakoH obpaze
TEOPH]CKOT rpauBa.

«  [Ilpe nzpohera Mepersa H3BPIIUTH JeTasbHy NPUIIPEMY Yy
1IbY 0Gjalliberha KOMYHHKALMOHHX NapaMTapa y
CHCTEMHMA ayTOMATCKHX MeHhaya Ha BO3WINMA.

«  Tlpenopyka je (am Huje 0GaBe3aH yclioB) 1a HaBeeHe
pajiHe 3a5aTKe, C jeIHOM IPYTIOM Y4eHHKa, OpraHu3yje 1
M3BOJIM HACTABHHK KOjH pealln3yje TeOpHjCKy HacTaBy 3a
ZIaTH NPEIMET y Capajibi C HACTABHHKOM NPAKTHYHE
HaCTaBe, KOjH HCTe/PasniuTe PajiHe 3a1aTKe H3BOIM C
JZPYTOM IPYTIOM YUeHHKa.

« ¥V cayuajy nemoryhuoctn obesbeljera Bo3una ca
HaBE/ICHUM H C/THYHHM THTIOBHMA MeH-aua,
JIMjarHOCTHYKA MEPeba OPraHH30BaHO H3BECTH Y
oznrosapajyhem cepsrcy/mpey3sehy.
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Haszus monyna:
Tpajare Moztysia:

AyaHo, HABHTAHja W TEIEMATHKA BO3HIA
16 4acosaa

THWBEBA MOIYJIA

HUCXOAU MOAYJIA
Tlo 3aBpuieTky Mozysia yueHuk he Gutu y cramy
Ja:

OBABE3HH U ITPETTIOPYYEHH
CAJPXKXAJN MOAYJIA

NPENOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAA MOAYJIA

o Cruuame TEOPHjCKHX
NPaKTUYHUX 3HAKA U3
ay/Mo, HaBHraLuje
TeniemMaTHKe BO3HIa

1. 3Ha NPUHUMTIE AHAIOTHOT U IMTHTATHOT
npeHoca cHrHaa, MeTozie 3a onpehuare
nofiakaja y npocTopy.

2. 3Ha NPHHLKIE U YCJIOBE HCMIPABHOT paja

HOBHJHX ay/IMO U BUJIETO TEXHONOTH]a,

CaBPEMEHUX CHTEMa TeJleMaTHKe BO3HJIa.

M3BPIIM KOMYHHMKALIMOHA MEperba y ayno

CHCTEMHMa, CHCTEMHMA HaBHTraluje i

TejleMaTHKe BO3UIIA H MOJIECH CHCTEME MpeMa

ynyTcTBY npoussohaua

w

TEOPUJCKA HACTABA:

*  AHAJIOrHH NPEHOC CHIHAJA,
AHAIOrHH Ao CHCTEMH.
Benuuune u
Jjennnuue.Komynukauuja y HF
noapyyjy. Komynukaumja npeko
carenuTa.

«  JINruTATHH NPEHOC CHIHATA.
Jururanuu paamo cucremu. Radio
Data System. Digital Audio
Broadcasting DAB,Digital
Multimedia Broadcasting DMB.
Digital Radio Mondial DRM.

«  Mertoze 3a onpeuBame
noaoxkaja. OpjeHraumja.
Hasuraumja. GPS.

o  MobGuanu u ,aata“ paano.
TeseKoOMyHHKaLMOHE Mpeke.
MoGuiiHe paanoKOMyHHKaLMOHEe
mpeske. Data radio networks.

«  Ayauo cucremu. Radio za vozila.
IMomohuu cucremu (CD,
Equaliser, FM modulator, MP3
playback unit, 3Byunuum,...

«  AHTeHe Ha Bo3muay. [Ipumena.
TlacuBHe 1 aKTHBHE AHTEHE.
Bep3uje aHTena 3a Bo3wia.
MobunHe panno autene. AHTeHe
3a HABUTALIH]Y....

+  Wudopmaunonn caobpahajun
paano cucremu. Hamena. Panno
KaHam.

+  Cucremn 3a HaBHTaumjy.
Hawmena. Ipumena. Mpuuuun
paza. JlaBad Ha NPUHLIATIY 3BY4HE
BHJbYIIIKE.

«  ,Traffic telematics“.
Jedunnunja, Crpykrypa cucrema

Ha nouetky Mozynia yueHHKe YNo3HaTH ca LHbeBHMA H
HCXOIMMA HacTaBe / yuea, MIaHOM pana i HauMHUMA
olerHBaba.

O6auun nacrape

Monyn ce peanusyje kpos crenehe obuke HacTase:
*  Teopmjcka HacTaBa (8 yacosa)

*  mpakTHYHA HAcTaBa (8 yacoBa)

Hojena onemersa na rpyne
Onesmwee ce aenu Ha rpyne (10 10 yuenuka y rpynm),

TPUIHKOM peainsatiuje:
*  NpaKTHYHE HACTAaBe

Mecto peannsauuje Hacrase
*  YYHOHHIA- TEOPHjCKA HACTaBA

*  paauonnua/naéoparopuja 3a Bo3uia/cepBHc —
NPaKTHYHA HACTABA

Ipenopyke 3a peanusauujy Hacrase
«  [lpu 06panu NojeIMHAX HACTABHHX jeMHMLA KOPHCTHTH

naHoe, CMKe, LPTEKE H KOMIOHEHTE ayIno CHCTEMa,
CHCTEMa HABHUTaLje U TeleMaTHKE BO3WA,

«  Kopuctuti My/iTUMeIMjaiHe Npe3eHTauuje 1
cuMyJIaluje paaa fojelnHiX CHCTeMa HOBHjHX
MyJTHME/IMjCKHX TEXHONIOTHja BO3MIIA,

«  Kopucrury pacnonoxkue codpreepcke nakere 3a
13y4aBarbe paa KapaKTepPUCTHIHNX MyITHMEIH]CKIX
TEXHOJIOTHja BO3MJIA,

«  KopucruTh ynyTcTBa pasnnuuTux npoussohaya o
TPABHIIHOM MOCTYTIKY PYKOBakba, ONPKaBaa,
KapaKkTepHCTHUHHM HEHCNIPABHOCTHMA H HAYMHY
OTKJ/Iakbarba HEHCTIPABHOCTH, ...

«  TpakTiyHy HaCTaBy YCKINiMTH ca H3Boherem
TEOPHjCKe HACTABE M Y 3aBUCHOCTH O] THIIA BO3MJIA KOje
ce Moske obesbeaunty. [lo norpedu Bexde ce mory
M3BECTH 1y oBnaufieHOM cepBHCY ca OpruHATHAM
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M npuHUMn paza. [puvena.

« ,Fleet management®. IlpeHoc
nonaraka u cepsucu. llpumena y
TyTHUYKHM BO3MINMA 1
aytofycuma.

+ Camoamjarnoctuuxe n
aujarnoeTuuxe moryhnoern
NojeAHHNX cHETeMa.
KapakTepicTuiHi KBapoBu 1
HAauMH OTKMakbama. YTHuaj
€/IEKTPOMArHETHHX CMETH H, ...

AujarHOCTHYKMM ypehajuma u ynyTcTBuMa.
TpeaMeTHH HACTABHUK MOXe M3MeHUTH 10 10 %
npenopyyeHnx caapikaja Moyna uiu 10 20 % y3
cariacHocT CtpyuHor seha.

Ha kpajy Moy ia y4eHUK paji TeCT 3Hakba

Ouemwupame
Bpe/HoBatbe 0CTBAPEHOCTH HCXO/1a BPLIMTH KPO3:

1. npaherse ocTBapeHOCTH HCXOIA

2. TecToBe 3HaMma

3. aKTHBHOCT Ha uacy

4. aKTMBHOCT/ M3BELUTAjH Ca NPAKTHUHE HACTaBe
5. cemuHapcku pan

Ocnocobbaparbe
YUEHHKa 32 MPABHIHA
JZIMjarHOCTHYKa Meperba
W3 ayaMo, HaBHTaluje u
TeseMaTHKe BO3HIa

ynoTpebbasa KOMYHHKaLHOHO-MepHE
ypehaje kao 1 ananorxe u auruTanHe
HHCTpYMEHTE (aMrepMeTap, BOTMETap,
OMMeTap, 0CUHIIOCKON),

M3BPLIN IMjarHOCTHUKA KOMYHHKALMOHa
Mepema y ayano CHCTeMHMA BO3UIa

M3BPLIN IMjarHOCTHUKA KOMYHHKALMOHA
Mepera y BUIEO CHCTEMUMA BO3HIIA

M3BPIUIN THjarHOCTHUKA KOMYHHKAIHOHA
Mepera y HaBHTallMOHHM CHCTEMHMA BO3HIA

TMPAKTUYHA HACTABA

1. Jlujarsoctiuka Meperba y ayano
cHCTeMHMa BO3HIA

2. JlujarHocTHuKa Meperba y BULEO
cHCTeMHMa BO3HIA

3. JlujarHocTHuKa Meperba y
HAaBHTaUMOHMM CHCTEMHMA BO3MIA
4. JlujarHocTHyKa Mepema y
PA3TMYHTHM MYJITHMEH]CKHM
CHCTEMIMA CAaBPEMEHOT BO3HIA

TNnan peanusaumje paaHux 3ajataka yCkaaauTH ¢ 6pojem
paHuX MecTa, Opojem yueHHKa y rpyrnu ,
onpembeHolily paaHoOHHLIE Y LIMIbY HMCTYHbeHba 3aXTeBa
HaBeeHNX y Konoun «Mexomu Moayna».

TMoveTak npakTHYHE HAacTaBe, Mo MOryhHOCTH,
YCKJIa[UTH Ca TEOPH]CKOM HACTaBOM Tako 1a
onrosapajyha Mepera cjiezie oIMax HaKoH oGpane
TEOPHjCKOT rpajuBa.

[Mpe u3Boljerba 1MjarHOCTHIKNX MEpera H3BPLINTH
JZeTalbHy TIPUNIPEMY Y LIMJbY O0jalliiberba
KOMYHHKaUHOHHX NapamTapa y pasiuiuTHM
MyJITHMEIHJCKUM CHCTEMHMa BO3HIA.

Ipenopyka je (anu Huje obaBe3aH yCIOB) 1a HaBeACHe
pajiHe 3a5aTke, C jeTHOM rpyNoM yueHHKa, OpraHusyje u
M3BO/IM HACTABHMK KOJU peanusyje TEOPHjCKy HACTaBY 3a
JIaTH NPeMET Y Capaiiibi ¢ HACTABHUKOM NPaKTHHe
HAcTaBe, KOjH HCTe/PasinunTe pajHe 3a1aTke H3BON C
ZPyTOM IpYyNoM yueHHKa.

VY cayuajy HemoryhHocTn oGesteljersa Bo3mna ca
CaBpEeMEHHUM MYJITHME/IH]CKHM CHCTEMHMa Meperha
peanusosary y oaroeapajyhem cepsucy./npeaysehy.
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5. KOPEJIALIMJA CA IPYTUM MPEAMETUMA, OJHOCHO MOAYJIMUMA
«  CucTeMH nabera 0To MOTOpa

o Cuctemu yGpusraarwa Iu3en MOTOpa
o Cucremu crabuiHOCTH

o Enextpuune unctanauuje u ypehaju
o JlaBaum M M3BPIIHH EJIEMEHTH

«  Enexktpuune maluuHe Ha BO3MINMA

o CucTemH na/bera 0To MOTOpa

«  Cuctemu yGpusraBamba 0TO MOTOpa

«  Cucremn yopusraBama ansen MOTOpa
o Cuctemu crabuaHocTi

«  OcHoBe eNeKTpOTeXHUKE

o Enextponuka

o Mepema y eICKTPOTEXHHLIH

o Dusuka

+  Martemarnka

o Crpanu je3nk
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HasuB npeamera:
Toauuwwu poun uacosa:

Paspen:

L{beBy npeamera -

58 uacosa
4eTBpTH

MPEAY3ETHULITBO

Pa3Bujatbe NOCIOBHHUX M MPE/ly3eTHHUKMX 3HAHba, BEWITHHA U MOHAILIAA;

- PasBujame npesy3eTHHUKMX BPEHOCTH H CTIOCOOHOCTH 11a Ce MPEMNo3Hajy Npey3eTHHUKe MOTYRHOCTH Y JOKaTHOj CPeluHH | fIenyje Y CKIaty ca THM;
- PasBujame NOCIOBHOT H NPEIY3ETHHYKOT HAYMHA MUILJbEHbA;

- PasBHjare CBECTH O CONCTBEHUM 3HAHHMa  CMIOCOGHOCTHMA H J1a/b0j NPOGECHOHATTHO] OPHjEeHTaLLHjH;

- OcnocobbaBaibe 3a aKTHBHO TPXKEHE MOCa (3aN0LbaBakhe i CaMO3aNollbaBambe);
- OcnocobbaBaibe 3a M3pajly jeAHOCTABHOT M1aHa NoC/oBaka Maje pupme.

UCXO, OBABE3HU U IMPENOPYYEHU
O EEEEEY i e Toie v G Sy CAJIPYKAJH 11O TEMAMA HASHE OCTRARMBABATIROTRANLY
Ha nouerky Teme y4eHHKe yro3HaTH ca
= Pasymesaibe nojMa u | © Haseje aneKBaATHE NpUMepe IMojam, pa3soj u 3Hauaj Npe1y3eTHUIITBA; LMIbEBUMA H NCXO/IUMA HACTABE — YUEHba,
E’ P 3Hauaja Npe/1y3eTHUILTBA U3 JIOKATHOT OKPYIKerba; Tpodun 1 KapaKTepUCTHKE yCnemHor TUIaHOM pajia M HATHHHMA OLiCHHBakbA.
Z = Npey3eTHHLITBA; © HaBeJle KapaKTePHCTHKE Npe/y3eTHHKA npejIy3eTHHKA;
H E objacHu 3Ha4aj MOTHBALIMOHKX (hakTOpa y MoTHBH Mpety3eTHHKA; OGauun HacTags .
g g Tpenosxasatse TIpeIy3eTHHIITBY; TexHuKe U KpUTEPH]yMH 32 yTBphHBatbE Tpenmer ce peanusyje kpos crenehe obuke
;" & ocobeHocTH ® JI0BEJIC Y OJIHOC MOjMOBE MPEIy3HMIHBOCT Npey3eTHUYKUX NMPeAUCTIO3ULIMjA; HacTase:
é- npe/y3eTHHKa. W TPEy3eTHUIITBO; Bexoe (58 yaca)
Monena onembera Ha rpyne:
Onesberse ce Jiesiu Ha rpyne npuiukoM
PasBujame * onabupa U3 MHOLITBA HJEja OHY Koja je [poueHa NOCIOBHUX MOrYRHOCTH 3a HOBH | Peanm3auuje BexOH.
COCOGHOCTH 32 NPUMEHILHBA W PEATHA 32 OTNIOUHH-AhA NOCJIOBHH NOMTyXBAT;
youasaibe, OusHKCca; SWOT aHaii3a-0CHOBH MecTo peanunsaunje HacraBe:
(opmynucare n ® [perno3Ha pasiuyMTe HAUMHE OTMOYHIbAA Enementn MapkeTHur mukca (5I1)- Bexbe ce peanmsyjy y kabunety / yuuonmun

PasBujame n npouena
NOCJIOBHHX Wjieja, MAPKETHHT NIaH

TNPOLEHY MOCTOBHUX
uej

VnosHaBamwe yueHuka | o
ca enieMeHTHMa
MAPKETHHT M1ana;

Pa3sujame cMucnasa | o
THMCKH pajL.

noca,

youu meljycoGHo nenosaibe pakTopa Koju
YTHUY Ha TPIKHIITE;

€aMOCTATHO TIPUKYTIH NOJIATKE Ca TPIKHIITA-
KOHKYPEHLINja, NOTEHLHjaIHH KITHjeHTH,
BeTHUHHA TPIKHIIITA;

TpaBH MOHYJly ycryre;

pa3BHja MApKETHHT CTPATETH]y 3a CBOjY
NOCJIOBHY HJIEjy W MPE3eHTYje CBOj
MapKeTHHT MIaH;

paiit THMCKH y YUEHHUKO] FpyMH.

NPOM3BOJL, yCIIyra, LeHa, KaHaln
IMCTpUGYLHje, MpoMoLHja);

DaKTOpH MOCIOBHOT OKPYIKEHa:
MOTEHIHjaTHH KIHjEHTH, BETMUMHA
TPKHIITA, IMPEKTHA 1 HHIMPEKTHA
KOHKYPEHLIHja, TPEHI0BH Ha TPAKHMIUTY HTL.
EfleMeHTH MapKeTHHT NiaHa;

Paji Ha TepeHy-HCTPaKHBAHhE TPIKHIITA;
BaKHOCT THMA 3@ MPOLYKTHBHOCT Y MOCITY.

(meo BexOu ce peanusyje y kabunery 3a
uHdopmarmky).
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TEMA

LHWBEBU

nucxoaun

10 3aspuieTicy Teve yuenik he Gumity craiy 1a:

OBABE3HHU U MMPENMOPYYEHU
CAZIPXKAJH 110 TEMAMA

HAYUH OCTBAPUBAIbA [TIPOI'PAMA

Ynpasbame 0 Opranusaumja

® Vro3HaBae yueHHKa
ca CTHIIOBHMA
pyKoBoljera.

* HaBeie 0COOHMHE YCNIEUHOT MeHauepa;
T03Haje pas/inyuuTe yrpaBibauke CTHIOBE:
objacHu OCHOBE MeHaUMeHTa yciyra /
TNPOM3BO/IIE;

o yBul)a 3Hauaj naaHupara u onabnpa
JbYNICKHX pecypca 3a notpede opraHusaumje;

® oGjacHu 3Hauaj MHPOPMALMOHHX
TEXHOJIOTHja 32 CABPEMEHO MOCIIOBAM-E.

MenaumeHT pyHKLje (N1aHuparse,
OpraHn3oBae, Boherwe u KOHTpona);
MeHauMeHT CTHIOBH ~(TIpely3eTHHK Kao
MeHauep);

OCHOBHa 3Hatba O yNpaBbay H
JIMAEPCTBY - NEMOKPATCKH CTHI,
LEHTPATH30BaH, fHce dep.... ;
MeHauMeHT ycityra Nponu3BOIse -
YNpaBJbarbe NPOM3BOINM PeCypeHma,
YNpaBibare CHPOBHHAMA H

10Ty POM3BOAMMA, YTIPAB/batse
TPOM3BO/THAM MPOLIECOM);
HngopmalmoHe TeXHONIOTHje Y TOCIOBakbY
(nocnoBHH HHOPMALIMOHH CHCTEMH,
MHTEPHET, HHTPAHET W eKCTPaHeT y
110CTI0BAbY , eIEKTPOHCKO M0CIIOBAH:E,
@JIEKTPOHCKA TProBHHA, HTAL.);

TpaBHH OKBHP 32 OCHHBAME H

(yHKuHOHNCA>€ 1€1aTHOCTH

* Vnosuasamwe ca
NPaBHIM OKBHPOM 32
OCHHBAME 1
yHKuHOHUCaE
NIeNaTHOCTH.

* u3aGepe HajOBOJbHH]Y OPraHH3ALHOHY H
npaBHy (POPMY OPraHH30Bat-a AENaTHOCTH;

® npuKynu uHdopmatmje Koje cy notpebue 3a
yenerHo Boljere nocsa;

® CaMOCTAlHO CAuMHH TN NIOMYHH NOCIIOBHY
nokymentaunjy (CV, nociioBHa nucma,
Mosibe, 3anucHHK, oBpaciy...).

3akoHcKe (popMe OpraHn3oBakba
JIeNaTHOCTH;

Wncrutyumje u unppacTpykTypa 3a
TOZPLIKY TPe/y3eTHHIITBY.

Ipenopvke 3a peananszaunjy nacrase:

MpeayserHnuTBo 1 npeayseTHuk: Jlati
npuMep 106por Mpe/ty3eTHIKa H/WH N03BaTH
Ha je/laH Yac rocTa -npeiy3eTHuKa Koju on
TOBOPHO YYEHHLIMA O CBOjHM HCKYCTBHMA.
PasBujame 1 NPolUEHA NOCIOBHUX HIEja,
mapkeTnnr naan: Kopucturu onyjy nieja n
BoheHe JHCKYCHje 1a Ce YUeHHLIUMA [IOMOTHE Y
KPEaTHBHOM CMHIILIbakby OH3HHC Hieja n
u300py pesiHe 3a Jasbh pajl Ha 10j. YueHHIH ce
Jienie Ha rpyne y KojuMma ocTajy 10 Kpaja u paje
Ha JIe/I0BHMA MOCIOBHOT MiaHa. [pyre yueHnka
OKyTJbEHE OKO je/IHe MOCIOBHE Hieje Bpiue
HMCTPaXHBAHE TPIKHIITA MO HACTABHUKOBHM
ynyteTBuma. 'pyne yuenika y nocetama
Manum npeaysehinma nudopmury ce o HauuHy
npaBJber-a MOHYJIE i CAMOCTAITHO MpaBe
TOHYTy 3 PUMEp HHXOBOT Mpey3eha.

Ynpaebame n opraunsaunja: onpehen 6poj
4acoBa npema H300py HaCTABHUKA Y
undopmaTHIKoM kaGuHety. JlaBT yryTcTBa
YUEHHLMMA Tle U KaKo A1 0Dy /10 HEOMXOAHMX
unQopmaumja. Kopuctnr cajroe 3a
NPHKYMbaie HH(pOpMaLHja (WWW.apr.gov.rs,
WWW.Sme.gov.rs; www.mspbg.rs...). [Tocera
COLMjAIHUM NapTHEPHMA Ha JIOKATHOM HHBOY
(omuTuna, huanjane Haunonanue ciysxGe 3a
3anoibaBate, Pernoxante areHiuje 3a passoj
MajluxX H cpeabux npeyseha u ci.)
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TEMA

LHW/bEBU

UCXO0I1
IMo 3aBpuieTky Teme yueHuk he Gutn y cramy
Ja:

OBABE3HHU U MPEMOPYYEHU
CAJIP)KAJU MO TEMAMA

HAUYMH OCTBAPUBAIbA ITPOTPAMA

Enementh y Kosty Han3Mennuue crpyje

« VYno3HaBame yueHHKa
ca eneMeHTHMA Y
KOJTy Han3MeHUUHe
crpyje;

« MHspauyHaBaie
umrenance
efleMeHara;

« H3pauyHaBame cHare
Y KOJMMa y Kojima ce
Hajiase OTMOPHHK,
Kasiem uiu
KOHJIEH3aTOp;

* HaLpTa BpemMeHcke 1 (hasopcke anjarpame
3a HamoH M CTPYjy y KOy HaH3MEHHYHE
cTpyje y KoMe ce HalasH jesaH o1
eJleMeHaTa: OTNOPHUK, KalleM Wik
KOHJIEH3aTOp;

« HM3padyHa KOMIUIEKCHE HMIeance
e/leMeHaTa, peakTHBHY OTIIOPHOCT Kalema
1 KOHJIEH3aTOpa;

« OmHMlIE NOHALAbE KaNema y Komy
jenHoCMepHe 1 KOy Hau3MeHHuHe CTpyje;

« OnHlIe MOHALIAE KOHAEH3ATOPa y KOy
jenHocMepHe cTpyje ny Koy
HaU3MEHHYHE CTpyje;

o onpenu dasuu nomepaj usmel)y Hanowua u
CTpyje 3a elleMeHTe y KOy HaH3MeHHUHe
crpyje:

o neuHUIIE U U3PAUYHABA CHATE 3
eJleMeHTe y KONy HaW3MEHHUHe CTpyje;

©  HAMWIIE M KOPHCTH NPHIIHKOM PelliaBama
3a1ataka OMOB 3aKOH 3a e(peKTHBHE
BPEIHOCTH CTPYje H HarnoHa;

© Hanwuie i KOPHCTH MPHTUKOM PelliaBaa
3aataka OMOB 3aKOH 32 KOMILIEKCHe
BPEIHOCTH CTPYje U HAMOHa.

® TOJIECH OCIMIIOCKON H H3MEpH napameTpe
HaW3MEHUYHOT HaNoHa (aMILTHTY Ly,
neproj, ppeKBeHLHjy.

® 110/1€CH OCLLMJIOCKOI 1 M3MepH dasHy
pasiuky:

© W3MEpH aKTHBHY, PEaKTHBHY, PUBHAHY
cHary 1 (hakTop cHare;

© KOPHMCTH Pa3HuuTe METOLIE 32 MEPEH:E
cHara y KofiMa Han3MeHHIHe CTpyje;

« NpoBEpaBa OCHOBHE 3aKOHE
€JIeKTPOTEXHHKE MepeeM Hal3MeHHIHe
CTpyje M HAH3MEHHYHOT HamoHa;

o EnemeHTH y KOy HAaH3MEHHUHE CTpYyje;

o OTNOPHHK y KOy HAM3MEHHUHE CTpYje;

« Kanem y konty jensocmepHe cTpyje:

« Kasiem y Kojty HausmMeHHuHE CTpyje.
PeakTHBHA OTIIOPHOCT KasleMa;

« Konzensarop y Komy jeaHocmephe cTpyje
(myHerbe M NpakHbehe KOHIeH3aTopa);

« KoHzeH3aTop y Koy HaH3MEHHu4He CTpyje.
PeakTHBHA OTMOPHOCT KOHEH3aTOPa;

« Cuare y Kojly Hau3MeHHuHe cTpyje (rnojam
TPEHyTHE, AKTHBHE, PEAKTHBHE H NPUBHIHE
cHare);

« Cuaray kony ca otnopuukom. Chara y
Koty ca kanemom. CHara y Koy ca
KOHJIEH3aTOPOM.

BEXBE:
(3a obnacT EnemeHTH y KOJTy Hau3MeHUuHe

cTpyje)

1. Mepeme dpekeHije u pasHe pasiuke
OCLHIOCKONOM

(IMose3usarbe ocumunockona u PC pauynapa,
PC ocuunockon;)

2. Mepetbe aKTHBHE, PEaKTHBHE H PUBHIHE
cHare 1 (aKkTopa cHare; BaTMeTap, BapmMeTap.

3. Mepetbe HaU3MEHHYHOT HAMOHA U CTPYje
AHANIOrHUM MYJITUMETPOM (npoBepa OMoBOr
3akoua, [Tpsor u [ipyror Kupxoposor
3aKOHa);

INpenopyke 3a peanusaunjy Teme Eneventuy
KOJIY HAM3MEHHYHE CTpYje

JetasbHo 0GpaanTH CBE ejleMeHTe Y Koty
HaM3MEHHYHe CTpyje upTajyhn Bpemencke n
asopcke amjarpame.

OGjacHuTH 1ITa Ce [IeNIaBa ca eleKTPHIHOM
€HEPrHjoM Y HhiMa.

Ipunnkom obpaze oBe TeMe ypaanTH Beanku 6poj
3ajataka.

TokoM Tpajarba TeMe peai30BaTh HajMakbe jean
TECT 3Hakba.
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ucxoau OBABE3HHU U MMPEMOPYYEHU
TEMA UMUJBEBU 6 sabpioy T ym“ilne ey Cresey A CAJIPYKAJU 1O TEMAMA HAYUH OCTBAPUBAIbA [TPOTPAMA
® VnosuaBamwe yueHHKa MJIaHMPa NPOU3BOIibY M TPOLIKOBE 3a * CrpyKTypa TpowKoBa (hukcHu u YueHHUKH NPOjeKT-Npe3eHTaunja
ca dunacujckum concTeHn GH3HNC; BapHjabuIHKM TPOLUIKOBH) M Npar noc/10BHOT niiana: [103BaTh Ha jeaH yac
acniektuma npenyseha Kknacudukyje Tpowkose npeayseha u PEeHTAOUIHOCTH; rocTa - Npe/1y3eTHUKA 3a MPoLeHY GU3HUC
< / panbe. M3pavyHa npar peHTabuIHOCTH; [puxoan u ryouum; nnaxa. ¥ npe3eHTalujn KOPUCTHTH CBA
é cacTaBu (puHAHCHjCKe H3BELITAjE y IMpukynsbame noTpeGHIX noaaTaka Ha PACTIONONHEA CDEACTEA 3A, Bmyanmaunjy:
g HajjeHoCTaBHIj0] popmu (GutaHC cTarba, TepeHy M KHXO0BA NPe3eHTaLIH] Tpenopyka je na ce Tema ,,Y4eHHUKH NPOjeKT-
§ GunaHc yenexa v Tok rotosuHe npeiy3seha); | e OCHOBHM eleMEHTH W OPraHN3ALMOHK H3paja i MPE3CHTALN]A NI0CIOBHOT Niana'™
: npuKynu HHpopMaLmje norpedHe 3a TIaH 33 CONCTBEHY OU3HUC HIE]Y. 3aM0YHE NPHITHKOM oﬁpah@aawa TEME
= NPOM3BOIHN 1 (PMHAHCHICKH TLTAH 1 O Mpouena nociounx uaeja”. Ha osaj Haumx
= W3BOPHMA (HHAHCHPAKb; NIPE/IaBaY MOKE 12 HHTETPHLIE YUCHNIKH
E npesentyje oapeleni 1eo nana TPOjEKT TOKOM HAPEIHIX TeMa NpeameTa.
(=] npou3BOAe/ PUHAHCH]CKOT M1aHa.

'YueHHUKH MpojeKT-npe3eHTauHja
NOCJAOBHOT NiIaHA

® OcnocoGJbaBare
YUEHHKA BELITHHHI
npeseHTauuje
TOC/IOBHOT MTaHa.

M3paM jeHOCTABAH TOCIOBHH MIaH (1e0
TOCJIOBHOT NIIaHa);

npemMa yCBOjeHOj MOCIIOBHO]j Miejh
npeseHTyje MOCIOBHH MIIaH (1€0) y OKBHPY
CBOje THMCKe yJiore.

* Hspana uenosutor GusHUC niaua 3a
CONCTBEHY OU3HKC HaEjy:

* [lpe3eHTaunja nojeAMHauHNX / TPYITHUX
GH3HKC MIAHOBA H TMCKYCHja.

Ouemupan
BpeiHoBaibe 0CTBapeHOCTH MCXO0/1a BPLIMTH

Kpo3:

1. Tpahewe ocTBapeHOCTH HCXO/1A.
2. TectoBe 3Hamwa.

3. TecToBe NPAKTHUHKX BEIITHHA.

Bpoj uacosa no remam:

[peay3eTHUIITBO W MPEY3ETHUK. . (10)
PasBHjarbe 1 NpolieHa NOCIOBHUX Hieja,
MapKETHHT TJ1aH. . (10)

Vrnpassbatbe n OpraHu3aiija .(8)
[paBHy OKBHP 32 OCHHBAME H PYHKLUHOHHCAbE
JeNaTHOCTH.. .. (10)

EKOHOMja nocIoBatba. . (10)
VueHHUYKH NPOjeKT-NPe3eHTaluja NocaoBHOT
njaua.. . (10)

KOPEJIALUMJA CA IPYTUM NPEAMETUMA
CBHM CTpY4HH NpeMeTH
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MPAKTUYHA HACTABA

1. OCTBAPUBAIE OGPA30BHO-BACIIMTHOI PAJIA — OBJIMLIM U TPAJAILE

HACTABA
el Teopujcka HacTaBa Bexoe IlpakTnuHa HacTaBa Hacrasa y 61oky UL
1 148 148
1 90 90
11 150 150
v 150 150

2. UIW/bEBU MPEJIMETA
o OcnocoduTH yueHuka 3a 00aB/bake NPaKTHYHUX PasoBa n3:

«  Onute MaiIMHCKE H EIGKTPO CTPYKe

«  Hcnutusama, onpkaBakba M OTK/IaKkarba HEMCTIPABHOCTH HA OTO M JIM3€]l MOTOPHMA BO3HIIA,
*  Hcnutusama, onpikaparma 1 OTKIambarba HENCIIPABHOCTH HA MOTOPHUM BO3HIHMA

«  HcnutuBara, 0pikaBama 1 OTK/aHkakba HEMCTPABHOCTH Y €NIEKTPUHHUM WHCTanauujama u ypehajuma Ha Bo3unnma
+  HcnutuBama v OTKIabamba HEUCIPABHOCTH HA IaBAYMMa M M3BPLUHHM €JeMEHTHMa BO3HIA
+  HcnuTuBama 1 OTK/Iabatha HEMCTIPABHOCTH Ha eIEKTPHYHIM MallMHAMA Ha BO3HIINMA

«  McnutHBaa M OTK/Iabakha HEUCNIPABHOCTH Ha €IEKTPOHCKMM CHCTEMHMA Najbera 0TO MOTOpa

«  HcnutnBarba u OTK/Iaatba HEMCIIPABHOCTH HA EIEKTPOHCKHM CHCTEMUMA YOpH3raBakha 0T MOTOpa

«  McnutuBara U OTK/Iaatha HENCIIPABHOCTH HA €IEKTPOHCKMM CHCTeMUMA yOpH3raBaka Au3el MoTopa
+  McnuthBama M OTK/Iambaa HEUCNIPABHOCTH Ha €NEKTPOHCKMM CHCTEMHMA CTabUITHOCTH BO3HIA

+  HcnuTuBama n OTK/Iamamba HENCTIPABHOCTH HA EIEKTPOHCKMM cHcTeMUMa Ge30enHocTH 1 koMdopa Bosuna

3. HA3UB M TPAJAILE MO YJIA

Paspen: npBx
Tpajambe Mozyna (4acoBim)
Pen.6p. HA3MB MOJTVJIA
T B I
1. IpakTnyHa HACTaBa y MALIMHCTBY 36
2. [NpakTHuHA HACTABA Y EIEKTPOTEXHHLIH 112
YKYIHO: 148
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Paspen: Apyru
Tpajatbe MoziyJia (4acoBH)
Pen.op. HA3MB MOJIVJIA

B I B

1. Hauuu pana oto MoTopa 10

2. MexaHusaM 3a pa3BoJl pajiHor Tesia 10

3. PajiHi IPOCTOp OTO MOTOPA M MOTOPHH MEXaHH3aM 10

4. EnexktpuuHe MHCTaNalKje Ha BO3MINMA 12

5 XeMHjCKH U3BOPHU CTPYje Ha BO3HINMA 6

6. OcBeTsbere i CHTHANN3AIMja Ha BO3HINMA 6

7. Bpucauu, cupeHe u KOHTPOIHHM HHCTPYMEHTH 6

8. JlaBaun Ha BO3WIMMA 18

9. M3BpLIHK €IeMEHTH Ha BO3UIHMA 12
YKYITHO: 90

Paspen: Tpehu
Tpajatbe Moztysia (4acoBH)

Pen.6p. HA3UB MOJIVJIA = - =
1. Haunn pana amsen motopa 10

2. MexaHu3aM 3a pa3BoJl paHoOr Teja 10

3 PaziHi NpocTop AM3€ MOTOpa M MOTOPHH MEXaHH3aM 10

4. JenHocMepHe MalliMHe Ha BO3WIMMA 18

5. HausmeHnyHe MaliHa Ha BO3WIMMA 12

6. Barepujcku cHCTEMH Nasbetba 0TO MOTOpa 12

7. WHyKUHOHU KaleMOBH 12

8. Caehmue 6

9 CucTeMH 32 KOHTPOJTY MyHetba UMIHHIPA Ba3lyXOM 12
10. Cucremu 3a yOpusraBame GeH3nHa 12
11. HWHaMpeKTHO M IMpeKTHO yOpusraBame Oen3nHa 16
12. KoMOGuHOBaHH CHCTEMH Nabetba 1 yOpu3rapamba 14
13. Emucuja n3yBHUX racoBa 0T0O MOTOpPa 6
YKYIIHO: 150
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Paspen: 4eTBPTH
Tpajame Momyna (4acoBu)
Pen.6p. HA3UB MOIYJIA
B I

1. CucTeM 3a KOUeHhe 12
2. CucTeM 3a ocnamame 6
3. CucTeM 3a ynpasjbarbe 6
4. CucTeM 3a NPeHOC CHare 6
5: CraGneBarbe Ba3yxoM i yOpu3raBarme 1u3es MOTopa 6
6. ENeKTpOHCKH cucTeM yOpH3raBamba 3esl MOTOpa ca PeIHOM TyMIoM 6
7. EnlekTpoHckn cucTem yOpu3sraBara n3esl MOTOpa ca pasjiesHuM ymrama 18
8. Enextporcku cuctem yopusrasama Common Rail 18
9. TMojeauHauHm CHCTEMH 3a yOpH3raBame 6
10. Emucuja n3tyBHHX racoBa An3en MOTopa 6
11. Cucrem npoTue Giokuparba Toukosa (ABS) 6
12. CucTeM npoTHB Mpoknu3aBama Toukosa (TCS) 6
13. ENIEKTPOHCKH CHCTeM perynauuje 1uHamuke Boxkbe (ESP) 6
14. Aytomarcke koune dyukumje n SBC 6
15. CucTeM 3a ayTOMaTCKy peryJaLujy Op3uHe BOXkKbe H KOHTpOIly pacTojama Bosuia (ACC) 6
16 Baztyuiny jacTyuu 1 CUTYPHOCHH 10jaceBr 6
17 CHCcTeM 3a Ha30P MPUTHCKA Y TTHEYMATHIIMMA, CHCTEM aKTHBHOT OClIakakba 1 yNpaBibatba BO3HIA 6
18. CHCTeM 32 LCHTPATHO 3aKJbyuaBakbe | 3aITHTY 011 Kpalhe Bo3una 6
19. Knunma ypehaju Bosnna 6
20. AyTOMaTCKH MEHaUKH MPEHOCHHIH 3
21. Ayauo, HaBHraLMja 1 TeEMAaTHKA BO3MIIA 3

YKYIHO: 150
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4. UMJBEBU, NCXO/IU, OGABE3HHU U MPENOPYYEHU CAIP)KAJU U HAYUH OCTBAPUBAA MOAYJIA

Paspen: Mpeu
Hasus monyna:
Tpajatbe Moayna:

MpaKTHYHA HACTABA Y MALIHHCTBY
36 uacosa

HUCXOAU MOAYJIA
OBABE3HU U ITPENOPYYEHHU MPENOPYYEHE AKTUBHOCTH U
LU/bEBU MOAYJIA IMo 3aBpueTKy Monynaﬂ;:enux he GutH y cramy CAZIPAKAIU MOJLYJIA HAUMH OCTBAPHBAH>A MOJIY.JIA
o OcnocobsbaBatbe yueHnKa | e MpUMerbYje 3aTHTHE Mepe 01 MEXaHHYKHX TTpaBUIHUK 3aIITHTE HA pajy. KopHCTHTH 3aKOH 1 NPaBUIIHUKE 3aITHTE HA

3a UyBare 31passba 1
npuapKaBakbe Mepa
3alTHTE Ha pazy.

nospena;
*  MpUMelbYje 3alTUTHE Mepe OJ1 Moxkapa;
e KOPHCTH 3aIITHTHY OMpeMy.

Mepe 3awrure 011 nokapa.
3awTuTHa onpema.

pany
KopycTHTH NPaBHIHKK O MPOTHBIOXKAPHO]
3aWTHTH

JleMOHCTpHpaTH ynoTpeGy 3alTHTHE OnpeMe
[NpenopyueHo Bpeme 3a peanmsalinjy OBHX
canpikaja: 4 yaca

« OcrocobsbaBarbe yueHHKa
3a MPaBHIIHY NIPUMEHY U
ONIpKaBak:e PaTHOHHYKOT
anara.

« KopucTH ypehaje 3a obpany Marepujana;
* KOPHCTH anar 3a obenexanabe;

«  KODHCTH MEPHH aJiat;

*  KOPHMCTH Py4HH anat;

« onpxasa ypehaje u anar;

* TpUMerbyje Mepe 3alTHTe Ha pajy.

Pannonnuky anar.

Anat 3a Mepeme (MeTap, wecTapH,
YHHBEP3aJTHO OMHYHO MEPHIIO, MHKPOMETap,
ny6uHOMEp).

[Mpumena u onprkasare anata (Knewmra,
omeujauu, Gypruje, Gymninue, crere,
TecTepe, Typnuje. yekuhu, KibyueBu, HTIL.).
XurujeHa paza.

Mepe 3awrure Ha pazy.

KopucTuri ctpyusy nuteparypy

Kopucrutn katanore npoussohaua ypehaja
anara

Jlemonctpupary ynotpedy ypehaja n anara
JIeMOHCTPHpATH TOCTYTAK MEPEkha MEPHHM
anaruva

JleMoHCTpHpaTH HauuH onpikaBara ypehaja u
anara

TpenopyueHo Bpeme 3a peant3aiujy OBUX
canpikaja: 6 yacoa

+ Cruuamwe 3Hamwa o
KapakTepHcTHKaMa
marepujana .

« OcrocobbaBare yueHnka
3a kopuihiere crannapaa,
HOPMaTHBA H TEXHHYKO
TeXHONoIKe
JIOKYMEHTaLHje.

« Tpeno3Ha MeTase U jierype;
*  KOPHCTH CTaHIap/e H KaTajore Mpou3Boa
(71moBa, Npodusia, kUL, Nekajea).

TexHuuKe KapakTePUCTHKE MaTepHjana
(rBoxhe, uennk, Gakap, anyMHHUjyM, GpoH3a,
MECHHT).

TMosynpoussoau U NPOM3BOM KOjH ce
KOPHCTE. y MallIMHCTBY (M104€, THMOBH,
TpaKe, JKuLe, IPODUIH, LIEBH, JIEHKajeBH,
WTIL).

Kopucruti ctpydny nuteparypy

KopucTiTi cTaniapie, nponyce U karajiore
KopucTiT y30pke MeTala, NoJynponsBoze 1
npoussosie

[TpenopyyeHo Bpeme 3a peanusaumjy OBux
caapikaja: 6 yacosa

« OcnocoGbaBate yHeHHKa
3a OpraHU30BakbE paja i
paunoHanHo kopuiherse
eHepruje u Matepujana.

« OcnocobbaBate yHeHHKa
3a u3BOerbe MALIMHCKIX
M PY4HHX Oniepauuja.

*  KOPHCTH TEXHHYKO TEXHOJIOIIKO YMYTCTBO;
* obenexku NpeaMeT paja:

*  U3BeJe MalIMHCKe orepatmje;

* KOPHCTH OCHOBHE MAUIMHCKE €JIEMEHTE.

YnTakbe TEXHHUKO TEXHONOIKE
JIOKyMEHTaLuje.

Obenexapare MaTepHjana.
TeXHOIOLIKK NOCTYNAK MpH 0Gpaan
MarepHjana: cedereM, TypIijambeM,
Gylerem, CaBHjarbeM.

OCHOBHM MalIMHCKH €/IEMEHTH (HaBOjH,
HaBpPTKe, MOIONIKE).

KopucTutu ctpyuHy nuteparypy

OGjacHUTH KaKO e KOPHCTH TEXHHUKO
TEXHOJIOUIKA 10KyMEHTaLHja
JIeMOHCTPHPATH KaKO Ce TPABHITHO
obenexasa npeaMeT npyu odpaan
JlemoHcTpupat kako ce yuspiuhyje npeamer
JeMOHCTPHpaTH NpaBUIIaH NosloKaj Tena i
npaBuiHO Boljerse anara npu o6panu
Mmatepujaia

OGjacHUTH KaKo ce 0CTBapyje OpraHusaluja
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PIHOT MECTA ¥ 3Hauaj XHrHjeHe paja
« Ilpenopy4eHo Bpeme 3a peannsaLlijy OBHX
canprkaja: 20 yacoBa

Ha nouetky Moaysia yueHuke ynosHatu ca
UMIBLEBHMA M HCXOZIMMA HACTaBe / yuera, MiiaHoM
paja M HaYMHUMA OLEHHBabA

Ob6anum Hactase
Monyn ce peanusyje kpo3 ciezehe obmmke

Hactase:

* nmpaKkTHuHa Hactapa (yKynHo 36 uacosa)

« Ty u3BONEIbY NPAKTHUHE HACTABE O/IEIbEHE
ce Jienu y 1Be rpyne

Mecro peanusaunje nacrase
*  panMoHHLA

Ouemwupaie
BpeiHoBare 0CTBAPEHOCTH HCXOIa BPIIMTH

KpO3:

1. npahewe ocTBapeHOCTH HCXONA
2. npaheme npakTHYHOT paxa

3. TecT NpaKTHYHUX BEWITHHA

4. aKTHBHOCT Ha Yacy
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Hasus monyna:
Tpajamwe Momysia:

TpaKkTHYHA HACTABA Y eIEKTPOTEXHHIH
112 uacosa

LUHWJBEBU MOAYJIA

MCXOIU MOAYJIA
IMo 3aBpuieTky Moaysia yueHuk he 6uth y cramy
pit

OBABE3HM U MMPENOPYYEHU
CAIPKAJU MOIVYJIA

NPEMNOPYYEHE AKTUBHOCTH U
HAYUH OCTBAPUBAIA MOAYJIA

« OcnocobsbaBarbe yueHHKa
3a uyBae 31paBiba H
npuApkaBaba Mepa
3alUTHTE Ha pajy.

+ TpHMelbYje 3aITHTHE MEPE Ol IITETHOT
YTHLIAja eleKTPHUHE CTPYj]

©  KOPHMCTH 3aIUTUTHY ONPEMy;

« npyxu npsy nomoh ynecpehersom on ynapa
eJeKTPHUHE CTpYje.

VTHuaj eneKTpUtHe CTPYje Ha YOBeKa.
Mepe 3awtute Ha pazny.
Ipy:xatse npse nomohu.

JleMOHCTpHpATH pal 3alTUTHHX CPeaCTaBa
JleMOHCTpUpATH Npyskakbe npBe nomohu
TpenopyyeHo Bpeme 3a peau3aliijy OBUX
canpkaja: 4 yaca

« OcnocoGsbaBare yueHHKa
3a uMTame NpojeKara i
ema.

*  Mperno3Ha cuMGoIe Y TeXHHYKO TeXHOIOLIKO]
JIOKyMEHTALH]H;

+ onabepe noTpeGHe eleMEHTE Ha OCHOBY
cumbona;

« yupra cumGone y 10KyMeHTalmjy.

CumGonH 1 03HaKe Y €JeKTPOTEXHHIIH.

KopucTuti cTpyuHy JnTeparypy, Craniapie
H pomnuce

KopHcTuTH TeXHHUKE MIaHOBE H NIPOjeKTe
€JIeKTPHUHIX HHCTANIALM]A W C/ISKTPHUHE
weme ypehaja

TpenopyyeHo Bpeme 3a peansaunjy oBUX
caaprkaja: 6 uacosa

« OcnocobsbaBate yHeHHKa
3a kopuwhemwe anara.

+ OcnocobbaBarse yueHuka
3a O/pKaBAkbE ANaTa.

+ onabepe M KOPUCTH anar;
* O/pXkaBa anar.

Anat Koju ce KOPHCTE Y eJIeKTPOTEXHULH.
Onpixasare anara.

Kopucrutu katanore ypehaja u anara
JleMOHCTpUpaTH NpUMeHy ajiata
HCMOHCTPMPBTM Ha4yHH oJp)KaBama anara
TTpenopyueHo Bpeme 3a peanu3atijy oBux
canpikaja: 4 uaca

+ OcnocobsbaBate yueHHKa
3a

«  npumeny
€JIeKTPOTEXHHUKHX
marepujana.

«  OcnocobsbaBarbe yueHHKa
3a kopumhere craniapa,
HOPMATHBA H TEXHHYKO
TeXHooIKe
JIOKYMEHTauuje.

* Mpero3Haje eleKTPOTeXHUUKe MaTepujane;

*  TIO3Haje MeXaHHUKE H eIeKTPHUHE
KapaKTepHcTHKe MaTepHjana;

*  KOPHMCTH CTaHJApJie M KaTasiore Npon3Boza.

TpoBoauuLy (6akap, ayMUHU]yM, Cpebpo,
371aT0), OCOOHMHE H MPUMEHa.

Moy npoBoHuLK (repMaHujym, CHITHLMjYM),
0COGHHE 1 NpHMeHa.

W301aUHOHN MATEPHATH M IMETEKTPHLI
(nepTHHAKC, KIMPHT, ryMa, MpeLnaH, JTHCKyH,
CTaKII0, KepamuKa, NOPILyJIaH), 0COGHHE 1
npuMeHa.

MarueTHu mMaTepujany (MeKH 1 TBpIN
MarHeTHIH: pepUTH, ATHUKO, MarHeTHLM Ha
6a3u peTKHX 3eMasba), OCOOMHE 1 MPHUMEHa.
[pousBoam Kkoju ce KopucTe y
JIEKTPOTEXHHLM (KHLIE, KIIeMe, H30JIaLHOoHe
Tpake, OyKHPH, U30NIalHje, CTATTHN MArHETH).

KopucTuTh cTpyuHy autepatypy
KopucTuTH cTanaapie, npornuce u katajiore
KoprcTTi y3opke Matepujana i npom3soze
TpenopyyeHo BpeMme 3a peanisaliijy OBHX
caapxkaja: 12 yacoBa

« Ocnoco0sbaBate yHeHHKa
3a npeno3HaBame
NPOBOMIHMKA KOjH C&
KopHucTe y
€JIeKTPOTEXHHLIH.

+ OcnocobbaBare yueHHKa

*  MpEno3Ha eNeKTpoeHepreTcke,
CJIEKTPOHHCTATALMOHE, TEJIEKOMYHHKALIHOHE W
onTtuike Kabnose:

+  0TBOPH KaJ1, NPaBUIHO CKHHE IUIALIT i
M30J1aLMjy MPOBOHMKA;

« HacrtaBu (MOBEKE) M M30Jlyje HACTABAK;

* _HamnpaBM OKLE y 3aBUCHOCTH OJ1 3aBPTH:A;

EnextpoeHepreTcky kaboBu.
ENeKTPOMHCTANaUNOHH TPOBOHHUILH.
TenekoMyHHKaIHOHH NPOBOIHHLM .
Ontuky kabroBH.

KopucTuTi karanore pasiuunTix
npoussohaua kabnosa

Kopucrurn kabnose

JIeMOHCTpHUpaTH OTBapaibe Kadiiosa,
NpUnpemMy Kpajesa i HaCTaBbakbe
JIeMOHCTPHpATH LIeMHPae POBOJHKKA 1
u3pany cHonuha
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3a pUnpemy U

3a/1eMH KpajeBe 1 NocTaBJba Kabi narnyuuie u

TpenopyyeHo Bpeme 3a peanusalmjy oBux

HacTaBJbare Kabna u (acrone; canpikaja: 4 yaca
MPOBOHHUKA. CKHHE M30/1aLlHjy, HACTABU H H3071yje
MPOBOJHKK.

OcnocobbaBatbe yueHHKa
3a MoBe3MBakbe Npudopa
KOjH Ce KOPHCTH y
eNeKTPO ¥

TEEKOMY HHKaLUHOHHM
MHCTanaUuMjama.

nosexe nomohy NpoBOHNKA OCHOBHH
€NIeKTPOHHCTANIALUMORH NIPHGOP;
nosexe nomohy npoBoHHKa
TeNeKOMyHHKALMOHH NPHGOp.

EnextporHcTanauuosu npudop (ocurypauu,
NpeKHaayH, yTHIHULE, CHjalHuHa rpia).
TenexomyHuKalHOHK npubop (persete,
Tene)oHCKa NPUKIbYUHHLA, TeNehOHCKH
YTHKaY).

Kopucrurh katanore npoussohaua
JIeMOHCTPHPATH MOHTA)KY H MOBE3HBAHE
onpeme y CTpYjHO KOO

JlemoHcTpupaTh MeTozie 3a yTBphuBaibe
HCIpaBHOCTH MpuGopa

HanpasuTi BexGe Ha MOHTAKHHM TUI04aMa
BexGe paautu y unkiycy

[penopyyeHo Bpeme 3a peanusaliijy OBuX
canpkaja: 24 yaca

OcniocobbaBarbe yueHuka
3a paji ca MHCTPYMEHTOM.

KOPHCTH aHAIOTHE W INTHTalHE MepHe
MHCTpyMEHTE;

NOJIECH HHCTPYMEHT (jeHocMepHa,
Hau3MEHWYHa CTpyja), onabepe MepHO
nozpyuje;

OJIpe/IMt KOHCTAHTY aHANIOTHOT HHCTPYMEHTA;
M3MepH OCHOBHE €JIEKTPHUHE BETHUHNHE: HAmIOH,
CTPY]y. ONOp M KANaLUMTHBHOCT.

VHUBEp3ATHU AUTUTATTHH MHCTPYMEHT.
VHUBEp3aHU aHATIOTHH HHCTPYMEHT.

JleMOHCTpHpaTH pajl ca HHCTPYMEHTOM
V3BpIIMTH MEPEHa Ha MOHTAKHHM TI04amMa
[penopyyeHo Bpeme 3a peanusaliijy OBuX
canprkaja: 22 yaca

OcnocobbaBarbe yueHKa
3a NPHKIbYUeHe
NoTpoLIaya Ha H3BOp
eNeKTpHYHE eHepruje.

pasiiKyje cucTeMe Han3MEeHHYHe i

jenHocmepHe cTpyje;

TPHKIbYUH NIOTPOLLIAYE HA H3BOPE EEKTPHUHE
eHepruje.

H3Bopw jenrocMepHe cTpyje (raiBaHCcKkH
e/IeMeHTH, HCTIPABIbaUH, aKyMyJIaTopH).
H3Bopy HausmennuHe cTpyje (Tpodasuu
MOHO(A3HN CHCTEM).

Tpikasati U3BOPE jeIHOCMEpPHE CTpyje
JIeMOHCTPHpATH NOBE3HBAkE NOTPOLLAYA HA
H3BOP

JleMOHCTpHpATH TOBE3HBAkE NOTPOLIAYA HA
CHCTeMe Hau3MEHUYHE CTpyje

TIpenopyueHo Bpeme 3a peannsauujy oBux
canpxkaja: 4 yaca

OcnocobbaBarwe yueHnka
3a JieMIberbe.

oznabepe onpemy u MaTepujan;
H3BEIe NPHNIPEMY 32 JIEMIbEH:E;
M3BPLIH JIEMJBEHE.

Cnajatbe MPOBOIHUKA JIEMIbEHEM;
Jlemiberbe Ha WITAMNAHO] MIOUH.

KopucTuth cTpyuHy autepatypy.
JIeMOHCTPUpATH Criajakbe MPOBOAHUKA
JIEMJBEHEM.

JIeMOHCTPUPATH JIeMJbeHbe Ha LITAMITAHO]
nio4u.

TMpenopyeHo Bpeme 3a peanusauijy oBux
caapikaja: 6 uacosa

OcnocobbaBatbe yueHnka
3a UCTIHTHBALE 1
yrpajiiby MacHBHUX
eneMeHara.

omabepe Ha OCHOBY O3HaKe OTMOPHHUK,
KOHJIE3aTOp M KajleM;

HCIHTA MCTIPABHOCT elleMeHaTa;
3aMeHH M yTpajii MaCHBHE eJleMeHTe y
ozrosapajyhe CTpyjHO KOIO.

Otnophuum (HaunH U3paze, BpeTa,
obenekasatbe, NPUMEHa) .

Konnesatopu (HaunH uspaje, Bpcra,
obenekapare, NpHMeHa).

KanemoBu 1 Tpancpopmatopu (mpopauyH,
M3pana, NpHMeHa).

Kopuctuth katanore npoussohaua
JIeMOHCTpHpATH NPOBEPY HCMPABHOCTH
NaCHBHKX e/leMeHaTa

JleMOHCTpHpaTH yrpajiiby H MOBE3HBAE
ejleMeHata y CTpyjHO Koo

Hanpasutu BexGe Ha MakeTama
TpenopyyeHo Bpeme 3a peanusalinjy oOBuX
canpkaja: 26 wacosa
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Ha nouerky Mozy/na yueHuke ynossatu ca
UH/bEBHMA H HCXOJMMA HacTaBe / Yyuera, MniaHom
Paja M HAUMHIMA OLEHLHBAIbA.

Obanum nacrase

Monyn ce peanusyje kpo3 cienehe oGmmke

HacTaBe:

» npakTuyHa Hactasa (112 yacosa)

«  npy u3BOheHY NPaKTHYHE HACTABE O/E/beHbE
ce z1enu y 11Be rpyne

Mecto peannsaunje Hacrase
*  pajMoHHLA

Ouemnbame
BpeHoBabe 0CTBAPEHOCTH HCXOA BPUIMTH

Kpo3:

1. mpahetse ocTBapeHOCTH HCXONA
2. mnpaherwe NpakTHYHOT pajga

3. TecT NpaKTHUHHX BEWITHHA

4. aKTMBHOCT Ha yacy
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Paspen:
Tpajame Mosysia

Apyru
90 uacosa

LUUJbEBU MOJYJIA

HUCXOIU MOJYJIA
[Mo 3aBpuieTKy MOJiyJ1a yueHuK he GuTH y cTamy na:

OBABE3HMU U IMPENOPYYEHHU

CAIPKAJU MOAYJIA

MPENOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAYJIA

*  Cruuarme npakTHIHHX
3Hamba U3 HauMHa pana
0TO MOTOpA

3HaTH 12 M3rpanu U yrpanu kapoyparop,

3Hary 1a usrpanu 1 yrpaan SPI cuctem 3a Hanajare
TOpHBOM

3uati 1a usrpaau u yrpann MPI cictem 3a Hanajaie
ropHBOM

3uatn 1a nsrpanu u yrpanu GDI cictem 3a Hanajaibe
rOpHBOM

3HaTH J1a U3TPaIK U yrpau TypGoKomIpecop,
mehyxnanmwak

‘VMeTH 21a KOPHCTH YHUBep3alaH anar 3a
ayTOMeXaHUKY

VMeTH 21 M3MepH KOMIPECHjy MOTOPa MaHOMETPOM H
TECTEPOM MPOMYCHOCTH

w

Hsrpanwa u yrpanwa SPI, MPI,
GDI cucTema 3a Hanajarbe
TOPHBOM, 3aMeHa NpeuncTaua 3a
Ba3YX,

Wsrpanmwa 1 yrpanma
TypGokoMnpecopa 1
mehyxnanmwaka,

Mepewe komnpecuje 1
nponycHOCTH (Lypera) pajHor
1 KOMIIPECHOHOT MPOCTOpa
LMIMHAPA OTO MOTOpa

= [lpaktnuHy HacTaBy y Tpajaiby o1 10 uacoBa
OpraHn30BaTH M0 rpynama 110 15 yuennka y rpynu
HA TPH IO YETHPH PajIHA MECTA Y 3aBHCHOCTH Ol
ONPeMJLEHOCTH PaIHOHMLE OTIPEMOM, MaKeTaMa,
BO3HMJIOM WJIH y cepBHCy/mpenysehy,

= Tloxe/nTH y4eHHKE HA WITO Makbe rpyne, umajyhu y
By /1a NIPCTEH OKPYJKeHa OKO HACTABHUKA U
HACTABHOT CPE/ICTBA OGMUHO HE MOXKe J1a CapKH
BHLLIE 011 6 (IIECT) YueHHKa, LITO 3aBUCH O
(raGapura) HacTaBHOT cpeaTcBa M MoryhHocTH
HacTaBHUKa /1a 1a 00e36enu 106ap yBUIL yueHuKa y
HEroB Pajl HACTABHUKA

*  Benuuuna rpyne ca craHosuiuta Ge36e1HOCTH
TpeGa 1a Gy/ie TaKBa 1a HACTABHUK MOJKeE 1a
KOHTPOIIHILIE Pajl YCHUKA KOjH HENOCPeIHO pajie ca
HACTABHUM CPEJICTBOM, /IaTOM 1 MPHUGOPOM 1
JIefTyje MPEeBEHTHBHO 3 Cllyuaj OMaCHOCTH OJL
noBpesa.
HsysetHy naxy Tpeda oGpaTHTH Kajl ce paau ca
BeliUM Macama H3Ha/l IIaBe u Tefla u ca
HANperHyTHM Onpyrama Koje ce Mory
HEKOHTPOJIMCAHO PeNiakcHpaTH y CMepy HacTaBHMKa
WK yueHnka, noceGHo y cMepy noraeaa

= [lpesiokeHe 3a1aTKe OpraHusyje u H3BOIH
HACTABHUK NPAKTHYHE HACTABE, HAKOH
ycarauiaBarba ca HaCTaBHHKOM TEOPHjCKe HacTaBe
M u3BE/IcHUM NaGopaTopujckum BekGama, u
npunaroljasa X pacriooxkmBoj onpemu, ypehajuma,
ONpeMH, BO3UITY Y UIKOJICKO]
panuonuLm/nadopatopuji/cepsucy/ npemysehy.

HATMOMEHA:  VKOIMKO HEKM O  HaBeleHHX
TpenopyyeHnx caapikaja HUCY M3BENCHH HA YacCOBMMA
NpakTHYHE HACTABE WM MX je MOTPEGHO MOHOBHTH, y
TOKy GJIOK MpaKTPHUHE HACTABE W3BPUIMTH 0GABE3HO
HUXOBY peain3aumjy, TpH HeMy MHCHCTHDATH Ha
CaMOCTAIHOM pajly yueHnka!
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TEMA

LUHUJBEBU

ucxoau
To 3aBpuieTKy Teme yuenuk he Gutu y cramwy
Ja:

OBABE3HM U NPENOPYYEHH
CAZIPXKAJU MO TEMAMA

HAUYUH OCTBAPUBAIA ITIPOTPAMA

« W3pauynaBame
HMIIE/IaHCe PEIHHNX,
napanesHux u
KOMOMHOBAHMX Be3a
eneMeHara;

« W3pauynasame
CTpyja, HanoHa 1
CHara KOJ pe/iHix,
napanenHux u
KOMGHHOBAHHX Be3a

eJiemMeHara.
2
=
z
5
S
°
£
£
H
g
H
]
=
=
g
z
-
=
g
s
2
g
H
]
S
9
2
3
-}
3a oGpaonie|podiie ezeKTpONCKOr Cyepa

* HaUpTa BpeMeHcKe H paszopcke anjarpame
HANoHa U CTPyja KOJ PEIHNX Be3a;

o JeduHuLIE U U3PAYYHABA MMTIEAHCY
PE/HKX BE3a, HeH MO0 U (ha3Hu yrao;

« Hanuie OMOB 3aKOH 3a epeKTHUBHE
KOMIUICKHE BPEIHOCTH HANoHa 1 CTPYj

« H3pauyHa HAMloOHe M CTPYjy KOZ peiHe Bese
eflemeHara;

o neunuLIe U U3pauyHasa GakTop cHare;

© Je(MHMIIE PeIHY PE3OHAHCY H PE3OHAHTHY
(pekBeHLWjy, H3pauyHaBa Pe3OHaHTHY
dpexBeHLHjy;

« neduHMIIE U H3paUyHABA CHATE KO
PpeHuX Be3a;

o jeuHUIIE aIMUTAHCY U 00jacHU Kako ce
OHA M3PAuYHA M3 HMIIEaHCe;

« HAUPTA BpEMEHCKe M (hasopcke Aujarpame
HaroHa M CTPyja KOJI NapaneHux Be3a;

© W3pauyHa HarMoOH M CTPYje KO/ napasnente
Be3e enleMeHaTa;

o jeuHUIIE U U3paUyHA CHAre KO
napanesiHux Besa;

« 00jacHu 3Hauaj M HAYMH nonpaske (akropa
cHare.

Pesina Be3a 0TnopHIKa, Kanema i
Kkonnensaropa. [lojam nvnenance. Tpoyrao
nvnenance. OMOB 3aKOH Y KOMIIEKCHOM
o6muky 3a peany RLC Be3sy. Penna
pe3oHanca;

PejiHa Be3a OTNOPHIKA W Kaliema;
Komnuekcna umnenasca. Tpoyrao
MMreance;

PejiHa Be3a OTNOPHUKA U KOHJEH3aTOpA.
Kommiekcna nmnesanca. Tpoyrao
nmrnenance;

Hucko(pekseHLmjcku 1
BUCOKO(DPEKBEHLMICKH (huTap — pea
Besa’;

CHare Ko/ pe/iHe Be3e OTNIOPHUKA, Kaniema
u koHzen3aropa. Tpoyrao cHare. dakTop
cHare;

CHare KO/ pe/iHe Bese OTNIOPHUKaH
Kanema;

CHare KoJ pe/iHe Be3e OTMIOPHUKA H
KOHJICH3aTOPa;

Mapanesnna Be3a npujemuika. Ilojam
aMHTaHCe;

TMapasnenna Be3a OTNOPHHKA, Kalema i
KoHzeH3aTopa. Tpoyrao anMuTaHcH;
TNapanesisa Be3a OTMOPHHKA M Kaiema;
[Mapanesnna Be3a OTHOPHUKA
KOHJICH3aTOPa;

Huckogpexsenimjcku dunrap —
napanenta Besa’;

Chare KoJ mapasneniie Bese OTNOPHUKa,
Kanema i koxzensaropa. Tpoyrao chare:
CHare Kol napasiejiHe Be3e OTHOPHHKa U
Kanema;

CHare Kol napasiejiHe Be3e OTNOPHHKa 1
KOHJIEH3aTOpa;

TMapanenna pesowatica. [Tonpaska (akropa
cHare.

MNpenopyke 3a peanusaunjy reme Bese
eJIeMeHATA V KOJIY Han3MeHH4He cTpyje

Kos pennnx Besa ejieMeHaTa HaUPTaTH MPBO
BpeMEHCKe, a 3aTHM (hasopcke aujarpame.
asopcke Aujarpame UPTaTH Tako Aa je (asop
cTpyje Ha dasnoj ocu. Mmnenance nat y
aNcoIyTHOM M KOMILIEKCHOM 001Ky, Petasati
Behu 6poj 3anaraka.

‘OMOB 3aKOH J1aTH 3a Cq)EKTMBHE W KOMIUIEKCHEe
BPEHOCTH CTPYje W HaroHa.

Kon napanejHuX Be3a ejeMeHara ﬂedlh HHUCaTH
cHare ¥ nonpasak (akropa cHare.

3a 06pa3oBHe Mpodue eeKTPOHCKOT cMepa
npenopyuyje ce odpana duarapa.

Tpuinkom oGpajie oBe Teme ypaauTH BennkH 6poj
3ajaTaka.

Tokom Tpajarba TeMe peau30BaTH jeaH TecT
3Hatba, @ MPeJl Kpaj NpBOT MoMyroANIITA YPaLHTH
W THCMEHH 3a/1aTaK.
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*  Cruuame npakTHIHHX
3Haba U3 MEXaHH3aM 3a
Pa3sBO/L paZHOT Tena

3HaTH /1a NOJECH 3a30p BEHTHIA

3HaTH J1a BU3YEIIHO NPOBEPH HCXabaHOCT KOHTAKTHE
NOBpLUKHE KalKalnLe, pyTa noan3aua win
oZIMeTaua BEHTHA WIIH TOJU3ata BEHTIIA (aKO je
XHIPAYJIMUKH NOaH3aY)

3HaTH J1a 3aMeHH Kanll pa3Bosa (JaHail) CKHHe
pemeHully (TaHYaHNK) noroxa Gperactor BpaTuia u
u3rpaau Gperacto Bpatiio u3 kyhumra/nexumra
3Haru 1a u3MepH BUCHHY Gperosa Gperactor
BpaTHIIa M BH3YETHO YTBPIM HCTIPABHOCT Npoduia
©pera u omrtehera GperacTor BpaTHia/oCoBHHE
3HaTH 1a NPOBEPH HCKPUBJLHOCT Oce Gperactor
BpaTHia KOMMapaTepoM ca MarHeTHHM MOCTOIbeM
3HaTH J1a ce OPHjeHTHILE peMa 03HaKama Ha
peMeHnLI/TaH aHkKy GperacTor 1 KojleHacTor
BpaTia 3a yBohere Gpercror Bpatiia y dasy
pa3Bona WM 1a KOPUCTH CHIeUnjasHe anare 3a
nedunucamwe MehycoGHor nomoskaja
©6peracra/panunnia

3HaTH J1a N0CTaBH KONIEHACTO BPaTHIIO Y
6e30e1HOCHH M0JI0%Kaj KOl yrpajbe Operactor
BpaTHiIa 1a GM CIPEUHo KOHTAKT BEHTHIA H KIIUNa,
aKo je MoTop uHTepdepeHTan

3HaTH nocseanue Kniara Wi npeckakama
Kauina/Nanua pasoaa Koji HHTepdepeHTHIX MoTopa
3HaTH J1a 3aMeHH XHIPONOAM3ay BEHTHIA

3HaTH J1a IPOBEPH 3aMTHBAE BEHTIIA HA MECTY
CeNUIITA U NeYypKe BEHTHIA

3HaTH /1a PaCKIIONH W CKJIOTIH BEHTHJICKH CKIION
NPUMEHOM CrieLHjalior anata

3HaTH 11a 3aMeHH aKCHjalHe CEMEPHHTE 3a
3anTHBaKbE BOhMIE BEHTHIA HA TJIaBH MOTOPa
(.rymuie BeHTHIa")

3natu na rpy6o npouenu 3a3op usmely cradna
BEHTHJIA M BONHLIE BEHTHIIA y HENOCTATKY
CrIeUHjaTHOT MEpHOT NMPUGOPa 3a Meperbe NPeuHHKa
©0TBOpa BONHIIE BEHTH/IA HA HEKOJIMKO HHBOA
3HaTH Ia M3TPAIH M YTPa/IH IIIaBy MOTOpA H
NI0CTaBH 3aNTHBKY IJ1aBe MOTOPA KOJI 3aMeHe y
NpaBUIaH nojoxaj

3HaTH /12 NPOBEPH I71aBy MOTOPA BU3YEJHO H
PaBHOCT MOBPUIMHE [1IaBE HA MECTY 3aNTHBKE ca
6nokom

3HaTH JIOTMKY peflocieia NpUTe3ata Bujaka n/uim
HABPTKH I71aBE MOTOPA ¢ 003MPOM Ha Haslerakbe

Mepene 3a30pa BeHTHIA
MepHuM ucTilinMa 1
TiolelaBarhe 3a30pa Ha
CHCTEMHMa MOTOHA BEHTHIIA Ca
KIaUKaTHLOM, 2 M104acTHM
noametaunma (OHC), meperbe
nebsbuue usrpaleHor noaMeraua
W M3pauyHaBamwe 1e0bnHe
TI04aCTOr MoaMeTaYa 32
yrpamby

JujarsocTuimpare
HCTPaBHOCTH XMAPONON3aYa Mo
Gyuw (3ByKY) y paay MoTOpa 1
MepereM 3a30pa y cTajamy
MoTopa

3ameHa Xuaponoausaua u
NPaKIbErbE O/ yIba KOMOpe
XHAPOMOAN3AYA 38
KOMNEH3alMjy 3a30pa BEHTHIA
Paj ca komnaparepom ca
MArHeTHHM TIOCTOJbEM H
NPH3MaMa 3a HATAKEHE
BEJHUHHE OACTYNama 0ce
GperacTor BpaTiia
(MCKPHBJBEHOCT) OZL
TEOMETpHjCKe OCe, I03BObEHA
BEJTMUHHA ONCTYNAMba
(.0auarma™)

Hauun oGpaze cenuiita BeHTHIA
1 TiedypKe BEHTHIIA [I0fabeM
CeMIITA BEHTHIA IIIOfAINMA Ca
CYKLIECHBHMM YTJIOBHMa Harnba
1 oGpajie nevypke BEHTHIA
Opyiemem

Haunn ynapusama neqypke
BEHTHJIA €A CE/INLITEM BEHTHIA
y3 nomoh abpasuBHe nacte
(.,lunajpoBabe BeHTHIA™)
TMpoteHa cTama akCHjaTHOT
CeMepHHTa 3a 3anTHBakbe BOHLE
BEHTIIA HA TJIaBH MOTOPA
KoHTposa paBHOCTH MOBpIIHHE
raBe MOTOpa Ha MecTy
3anTHBKE rJ1aBe MOTOpa
NPHUMEHOM JIeHHPa i MEPHUX

= [lpakTuuHy HactaBy y Tpajamy oz 10 uacoBa
OpraHM30BaTH M0 rpynama a0 15 yuenuka y rpynu
HA TPH IO YETHPH PajiHa MECTA Y 3aBHCHOCTH O
ONPeMILEHOCTH PAJTHOHHLE OTPEMOM, MaKeTaMa,
BO3MJIOM MM Y cepBHCy/npery3ehy,

= [lofenuTH yueHHKe Ha WITO Makbe rpyne, umajyhu y
BMILy /1a PCTEH OKPY’KeHa OKO HacTaBHUKa U
HACTABHOT CPE/ICTBA OGHUHO HE MOJKE 1 CapKH
BHIIIE 071 6 (LIECT) yUEHHKA, WITO 3aBHCH O
(raGapuTa) HacTaBHOT cpeaTcBa U MoryhHocTi
HacTaBHMKa /1a Jia 00e36eu 106ap yBUIL yueHUKa Y
HETOB Pajl HaCTaBHHKa

®  Benuunua rpyne ca CTaHOBHIITA Ge36e1HOCTH
TpeGa /1a Gy/ie TaKBa 1a HACTABHUK MOJKE /1a
KOHTPOJIHILE Pajl yUeHHKa KOjH HENOCPEIHO paje ca
HACTABHUM CPEICTBOM, A/IATOM i PHGOPOM i
Znenyje IPeBEHTHBHO 3a Clyuaj OTMacHOCTH Ot
noBpena.
M3yseTHy nakiby Tpeba 0GpaTHTH Kal ce paau ca
BehnM Macama U3HaJ IM1aBe | Tena u ca
HANPErHyTHM OMpyrama Koje ce Mory
HEKOHTPOJINCAHO PENIAKCHPATH Y CMEpY HACTaBHIKA
/WK yUeHHKa, I0Ce0HO Y CMepy noresa

*  TlpewnoxeHe 3a1aTke OpraHu3yje U H3BOIH
HACTABHHK NPAKTHYHE HACTABE, HAKOH
ycarauiasarmba ca HaCTABHHKOM TEOPHjCKe HACTaBE
W 3BECHHM NaGopaTopujckiM BekGama, u
npunarofjasa KX pacrosioxKnBoj onpemu, ypehajuma,
ONpeMH, BO3MITY Y IIKOJICKO]
panmonuim/nadoparopuju/cepsucy/ npeaysehy.

HATIOMEHA: VKonuko HeKM O  HaBeAEHHX
NpenopyyeHnx canpikaja HUCY W3BENCHH Ha YacoBHMa
NpakTHYHE HACTABE WIH X je MOTPeGHO NOHOBHTH, y
TOKy GJIOK MpaKkTpU4YHE HACTaBe H3BPUIMTH 00ABE3HO
WBUXOBY peann3auujy, TIpM 4eMy WHCHCTHPATH Ha
CamMOCTalHOM pay yqeHuka!
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NOBpLIMHA 1 Ha TEPMOMEXAHHYKA HANPe3aba riase
3HaTH Jla U3MEPH KOMTPECHOHY 3anpemMuHy y IaBu
MOTOpa M M3pauyHa 10 KOMIIPECHOHE 3anpemMuHe y
3aNTHBKH MOTOPA KOJI KJTMIIOBA €& PaBHOM FOPHOM
NOBPLIMHOM

10.

11.

12

smctiha, oGpana noBpuiMHe
(..paBHambe riaBe MOTOpa“)
Llleme npuTe3arba BHjYaHX
napoBa rJ1aBe MoTopa npema
npoussohaunma, KombuHosarno
TPHTE3akse HA MEPY MOMEHT
KIby4eM, JI0ZIaTHO MPHTE3akbe N0
yrity, pasior 3a yBohere
KOMGHHOBAHOT MpHTE3ama Ha
Mepy H 1o yrity

Mepese KoMMpecHoHe
3anpeMuHe U N3padyHaBakbe
KOMIPECHOHE 3anpeMiHe y
3aNTHBKH [71aBE MOTOPA Ha
OCHOBY MpeyHIKa OTBOPa y
3aNTHBKH W J1e0bHHE - BUCHHE
3aNTHBKE T71aBE MOTOPA MEPethe
KOMIIPECHOHE 3anpeMiHe 3a
Ciyuaj KIHNOBA ca PaBHOM
FOPHOM MOBPIUIMHOM (HeoM
Kiuna)

Paj ca newupnMa 3a KOHTPOITY
PaBHOCTH TJ1aBe MOTOPA, MEpEHe
3a3opa u3mel)y nospume riase
¥ newnpa MepHum auctihiva,
paBHarbe riiaBe MOTOpa
Mepetse kKopaka HaBoja MEPHHM
swmctuhnma 3a Kopak HaBoja

Cruuarme npakTHIHNX
3HaKa U3 PaHOT
npocTopa 0To MOTOpa
MOTOPHOT MEXaHH3Ma

3HaTH /12 M3rPaM M YTPaju KOJIEHACTO BpaThio (K.
B.) JIa KOHTPOJIHILIE OTNIOPE OKPETaka K. B. KO
NpyTe3aba NojeAnHIX NoTyTKH (Mokaonaua)
neskehuX JieskajeBa, 3HaTH J1a OPHjEHTHILIE MOJyTKe
kyhuira nexehnx nexajesa no perocieny 1
noJI0’Kajy, 3HATH JIa OPHjEHTHILIE TI0JI0Kaj 3aMajlia y
OJIHOCY Ha K. B., aKO 10JI0%a] 3aMajLa Hije
JjenHosHauHo onpeheH KOHCTPYKTHBHO

3HaTH /12 M3rPaIN M YTPajIK KII Ca KITMITHa4oM 1
KJIMIHUM NPCTEHOBMMA Y LIMIMHAP MOTOPA, 1A KOJL
Yrpajitbe KOPUCTH CIIeLMjalaH anar 3a yBohere
KIIUTIA ca KIMITHIM [IPCTEHOBHMA Y LTHHIAP
MoTopa, crehu ocehiaj 3a BelunHy 0TNOpa KpeTarwy
KJIHTIA MPUJINKOM Yrpajiihe Y WHIMHIAP, 1a TOHOBH
yrpajiiby aKo je OTrop NpeBesiK, 1a 01 CIpeuHo Jom
KJITHIHUX TPCTEHOBA

3HaTH J1a OpHjEHTHILIE KITUI TPeMa cMepy HopMaiHe

w

OpwjenTauuja KoieHacTor
BpaTuia y 610Ky MOTOpa, HaduH
Be3e Kpajesa K. B. Ha CTpaHu
PEMEHHIIE Ca PEMEHHLIOM H Ha
CTpaHH 3aMajlia ca 3amMajleM,
neduuucatbe nosokaja
PeMeHHLE U 3aMajuia 1o yriy y
OJIHOCY Ha KOJIEHACTO BPATHO
Kiu3Hu 1 aKcHjasiHu JiexKajesm
K. B., OpHjeHTaLja Niexkaja y
kyhuiTy nexaja npeko jesuuka
niekaja i KOMIIIeMEeHTapHe
nopuiiHe y Kyhuwry nexaja,
obesbeheme nexaja o
okpertaa y Kyhuuiry nosa
YTHL@jeM Tpera y Jekajy
CkJianare KiuMa 1 Kinnmwaye ca

TMpaxTuuHy HacTaBy y Tpajamy on 10 yacosa
OpraHH30BaTH N0 rpynama 10 |5 yaennka y rpynu
HA TPH 10 YETHPH PajiHa MECTA Y 3aBHCHOCTH Ol
ONPEMILEHOCTH PaIMOHHILIE ONPEMOM, MaKeTama,
BO3WJIOM HIH y cepBuCy/npenysehy,

TMonennTH yueHuKe Ha WTO Makbe rpyne, umajyhn y
BHUJIy JIa IPCTEH OKPYKEeHa OKO HaCTaBHHKA H
HACTABHOT CPE/ICTBA OGMUHO HE MOJKE 11a CapKH
BULLE 011 6 (IIECT) YuEHHKA, LITO 3aBUCH O
(raGapura) HacTaBHOT cpeaTcsa U MoryhHocTH
HacTaBHMKa 1a fa 05e30enn 106ap yBHIL yueHHKa Y
HEroB pajl HaCTaBHUKA

BennuuHa rpyne ca craHoBuiuTa 6e36e1HOCTH
TpeGa /1a Gy/ie TaKBa 1a HACTaBHUK MOJKE J1a
KOHTPOITHILIE Pajl YUeHHKA KOjH HEMOCPeHO pajie ca
HACTABHUM CPE/ICTBOM, a/IaTOM 1 PHGOPOM H
JiesTyje MPEeBEHTHBHO 3a CJTyyaj OMacHOCTH O
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CHIle y TaKTy eKCriaH3Hje, 3HaTH 1a MeperbeM Halje
CMep NoMeparba eKCLEeHTPHIHTET OCOBHHHUIIE KITHIa
3HATH J1a OPHjEHTHILE KIHTIH-ady npema Kiufy 1
KOJIEHACTOM BPATHITY

3HaTH /12 MOCTaBH KOJIEHACTO BPATHIO Y
6e36e1HOCHH NOJI0%Kaj KO yrpajiibe Kiuna ca
KHIHauoM y LIMIHHIAp MOTOpa 11a 61 cpedmo
owrTehersa JekajeBa BeMKe NECHHLE KIHMbaye i
netehux pykapalia NpH HEKebEHOM KOHTaKTy
3HaTH NpaBUIaH OOHK LIMIMHIPA U HETOBE
nepopmuTeTE U HAUMHE 32 yTBPHBAbE OCHOBHUX
nedopmurera: OBATHOCT U KOHHYHOCT LHIMHAPA
3HaTH 11a M3pavyHa 3asope usmely knuna n
WATMHIPA M KIHITHEX NIPCTEHOBA Y KJbeGoBHMa
Knna

3HaTH 1a U3MEpH 3a30p u3mel)y kpajeBa KIHIHUX
NPCTEHOBA Kal Ce CTaBe y LHIHHIAP

3HaTH re ce MepH MaKCHMaaH NPeUHNK Kiuna ¢
0031pOM Ha KOHMYaH, OBaaH u GypuuacT o6IHK
Knna

3natu 12 u3MepH npeuHuke setehnx u nexehux
pyKaBala u npeuHmKe otsopa etehux u nexehux
Jiekajea H yTBPIM KOHUYHOCT M OBAJHOCT pyKaBaua
o Nexkajea

3HaTH 1a u3pauyHa 3a3op usmely nexajea u
pyKasaua

3HaTH ueMy ciyke npekomepe (,cneumjane’) 3a
nerehe u nexehe pykasie

3HaTH J1a U3MEpH aKCHjanaH 3a30p KOJeHacTor
BpaTiIa 3HATH YEMY CITy)Ke peKomepe
(.cneunjane*) 3a 00paay HcxabaHUX LWTHHAAPA 1
Bpaharbe NpeYHuKa LMIMHIPA HA HOMHHAHY Mepy
YPaIHoM KIMIHHX KOLI bl

3HaTH J1a yTBP/IM PaBHOCT NOBpILKHE §10Ka MOTOpa
Ha MECTY 3anTHBKE IJ1aBe MOTOpa

3HaTH KPYKHH TOK yJba KPO3 MyMITy 3a yJbe,
npedHcTaY 3a yJbe, IIaBHy MarucTpaiy 3a
NOIMa3HBaIbE YIbEM O] IPHTHCKOM, Pa3BOl yjba Ka
MOTOPHOM MEXaHH3MY W Pa3BOJHOM MEXaHH3MY,
3HATH HAYHH T0/IMA3HBakbA JIEKAjeBa IPHMEHOM
KPYKHHX IbeG0Ba Ca 0TBOPHMA Ha NieikajeBHMa
w3mel)y ne10Ba Koju ce peaTHBHO Kpehy
Mel)ycoGHo, 3HaTH HauMH NoaMaskBarba u3Mehy
KITMMNa M UWITHHPA U TOKOBE MOBPaTKa yiba U3
MOTOPHOT MEXaHN3Ma W Pa3BOJIHOT MEXaHH3Ma y

10.

11.

12.

OCOBMHHILIOM Kiuna, niusajyha
BE3a 1 Be3a ca NPeKsIonoM
Haumnn Mepersa LiiuHzpa rno
HUBOMMA H MPABLIMMAa MEperha 3a
yTBphHBake OBATHOCTH 1
KOHHYHOCTH LIMIHHIIPA,
JIONYITEHa OBATHOCT H
KOHHYHOCT UMJIMHpA € 063HpoM
Ha Xabawe KIMMHUX NPCTEeHOBA
¥ 3aNTHBAKbE LHTHHIPA

Cratbe ncxabaHocTH UMINHAPA
MOTOpa KojH je paiuo,
HCXabaHOCT Ha MecTy
KOMIMPECHOHOT KIHITHOT MPCTEeHa
y 6auznnu CMT, TepMuiKO
Harpesabe H Tperse (CyBo)
KOMINPECHOHOT NIpCTeHa
WspauynaBatbe 3a30pa usmehy
KIIHNa ¥ WITHHApA
W3patyHaBatbe akCHjaTHOT i
panmjanHor 3a30pa KIHITHHX
NpCTEHOBA Y XKIbeGOBHMA KIIHMA
WspauyHaatbe 3a30pa uzvehy
netehinx u nexkehnx nexaja n
pyKaBaua KoJIeHacTor BpaTuia
'paniuHe BPeIHOCTH OBATHOCTH
M KOHHYHOCTH LMJIMHIPA,
TpaHHLe UCTPOILEHA YCTIen
xabarwa K1una, WWIMHApa,
KIMIHNX NPCTEHOBA, XkJbeGoBa
Kkuna netehux u newxehnx
pyKkaBaua  jiexaja n akCHjanHIX
nexaja K. B. - paauanue

TMan npuTHCKa yJba y CHCTEMY 32
nozMasmBatbe ycien nosehanmnx
3a30pa y JieiKajiuMa MOTOPHOT
MeXaHH3Ma

Tyouum yiba Ha uypewe ycien
JI0TPajaniocTH CeMepHHra Ha
KOJIeHacToM 1 Gperactom
BpaTuiy, Xabambe Kin3He
TOBPIIMHE KOJIEHACTOT BpaTHIa
Ha MECTY KOHTAKTa ca
cemMepHH3Ma

Paj ca sielHpUMa 32 KOHTPOITY

noBpea.
MsyserHy naxiy tpeba 06paTHTH Kajl ce paiu ca
BehHUM Macama W3Haj ri1aBe 1 Tena u ca
HAMpErHyTHM OMpyrama Koje ce Mory
HEKOHTPOJICAHO PENTaKCHPATH Y CMEpY HACTABHHKA
WK yueHuKa, noceGHO y cMepy norsena

= [lpeuiokene 3a1aTke OpraHu3yje i W3BOIH
HACTaBHHK NMPAKTHUHE HACTABE, HAKOH
ycariaiaBarha ca HICTABHUKOM TEOPHjCKe HaCcTaBe
M U3BEIeHNM JTab0PaTOPHjCKMM BexOama, 1
npuiaroljasa 1X pacrosoKHBOj onpemH, ypehajuma,
OMpPEMH, BO3HITY Y IIKOJICKO]
panuonnLy/aboparopuju/cepsucy/ npenysehy.

HATIOMEHA: VKoIMKO HeKM O1  HaBeleHHX
NpEenopyueHnx Caipikaja HHCY W3BEICHH Ha YacoBHMa
NpakTHYHE HACTABE WM MX je MOTPEGHO NOHOBHTH, y
TOKy G/IOK NpakTpU4HE HACTAaBe H3BPUIMTH 00ABE3HO
BUXOBY peanm3alfjy, NpH 4eMy HWHCHCTHpATH Ha
€aMOCTAIHOM pajly yueHHKa!
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KyhHlITe MOTOPA, 3HATH HAYMH 3aNTHBAA KPajeBa
KOJIEHACTOT BPaTHIa CeMEpPUH3NMA

3HaTH J1a H3pauyHa CTeNeH KOMMpecHje & MOTopa
‘VMeTH 21a KOPHCTH YHUBEP3alaH anat 3a
ayTOMEXaHHKY H CTielljaiHe anaTe 3a KOHTPOIy
PaBHOCTH BEJIMKHX MOBpUIHHA GJI0KA U I1aBe MOTOpa
Vmern 1a KopucTi MepHe ypehaje n Mephu npudop
3a Mepere Iy)KNHe U Meperse npeunnka crabna,
oTBOpa u pyna ca taysowhy 10 1/100 MM

paBHocTH G110Ka MOTOPA,
Mepee 3a30pa MEPHHM
smctihnma usmely 610ka 1

JlewHpa, paBHare 610ka MOTOpa

13. Pan ca mepuum nuctihnma 3a
Meperbe 3a30pa, KIbYHaCTHM
MEpHIIOM, MHKPOMETPOM
KOMMapaTepoM ca MarHeTHHM
T0CTOJBEM 32 MEpEeH:e
AKCHJATHOT X0/1a KoJleHacTor
BpaTHia 1 CYGHTOPOM 3a
Meperbe NpeyHNKa LHIHHpa
(Meperse npeuHiKa 0TBOpa
pyna Ha Behum 1ybunama)

14. Mepetbe npeunnka LMINApa 1
XOJ1a KIIMMa 1 H3pauyHaBakbe
CTBapHe pajiHe 3anpemMuHe
MoTopa

15. H3pauyHaBaibe cTeneHa

KOMIpecHje & MOTOpa Ha OCHOBY

KOMIPECHOHE 3anpeMuHe

(mMomyo ,,Mexanusam 3a pa3Boa

panHor Tena) u panHe
3anpemMUHe UHIHHApa

Cruuame npakTHIHUX
3HaMa U3 eJIeKTPHUHIX
MHCTanauuja Ha
BO3MIHMA

MICHTH(UKYje OCHOBHE e/IeMEHTE eIeKTPHIHE
HHC ra_naunje BO3MJIA,

YOUH KapaKTepHCTHYHE KBApOBE U MPAaBHIHO X
OTKJIOHH WM 3aMEHH Y CKIIazly ca npernopykama
npoussohaua 0IHOCHO CEPBHCHOj I0KYMEHTaLMjH
BO3MIA

KOPHCTH JIMjarHoCTHUKY onpemy u ypehaje
PasIMuUTHX NpoH3BOhaya,

€aMOCTATHO U3BPLUN /I4jarHOCTHKY PasInuHTHX
KBapOBA y JICKTPHUHO]j MHCTANALIM]H BO3HIIA.

1. PactaBibare 1 KOHTpOJIa
HMCMPaBHOCTH KAPaKTEPUCTHYHHUX
enemeHara Oﬂpehenor Jlena
eJIeKTPHYHE MHCTANALje BO3HIA,
2. Cnajame eniemMeHara efeKTpuiHe
WHCTaNaluje BO3MIa npema
CJIEKTPUUHO] LeMU

3. McnuTuBare NCnpaBHOCTH
Hanajama CBHX eJleMeHata y
eNIeKTPHYHOj HHCTANALM] 1 BO3MA.
4. JlnjarHocTHyka Mepera najaa
HaroHa, CTPyje, HCNPABHOCTH Maca
pu pajy MOTOpa.

5. JlujarsocTuka Mepera yruiaja
€JIeKTPOMArHETHHX CMETHbH Ha Pall
€JIEKTPOHCKHX CHCTEMa BO3MJIA

TpakTuHy HacTaBy y Tpajatby on 12 uacoa
OpraHu30BaTH 10 rpynama 10 15 yuennka y rpynu
HA TPH 10 YETHPH PajiHa MECTA Y 3aBHCHOCTH Ol
ONPEMJBEHOCTH PaIMOHUILIE ONPEMOM, MaKeTama,
BO3WJIOM M y cepBHCY/npey3ehy,

Ha nioueTky nerasbHo 0GjacHUCTH CBE NOTpedHe
3aITHTHE Mepe J1a He aohe 10 nospehuBarba
yueHuka W owtehjera njarHocTHIKKX ypehaja u
onpeme.

M3BpIIMTH KBAHTETHY IPUIPEMY H OPraHH3aLiijy
peanusalmje NpakTHIHE HACTABE Ca OCHOBHHM
LHJbEM J1a YHEHHLIM OBNIaajy NOTpeGHIM
NPAaKTHYHIM 3HAHHMA 32 PElIaBambe COKEHHJIX
KBapOBa KOjU HACTAjy Y eIEKTPHUHO] MHCTANALM]1
BO3WIA.

3ajiaTke Ha NMPaKTHYHO] HACTABH OPraHU30BATH
Tako Aa y wto Behoj Mepu npeacTaBibajy peante
npoGeme Koji ce TOKOM pajia BO3H/IA N0jaBibyjy y
@IEKTPHUHO] MHCTANALM]H BO3KHIA. V TOM LiIbY
M3BPUINTH PA3IHYHTE CHMYJaLije
KapaKTepHCTHYHIX KBAPOBA CA OCHOBHHMM 3a/IaTKOM
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12 y4eHHLH TIOBEKY TEOPH]CKA 3HAtba, MEperba ca
1aBopaTOPHjCKHX BEKOM M J1a OCHOBY TOra
CaMOCTAJIHO peltie JaTh npobiem kopuihierem
PACTIONIOKHBHX EIEKTPOHCKHX CEPBHCHHX
undopmarja, onpeme n Mephux ypehaja
panuoHuLie/naGopatopuje.

TpeuioskeHe 3anaTke OpraHusyje  H3BOIH
HACTABHUK NPAKTHYHE HACTABE, HAKOH
ycarauiasamba ca HaCTABHHKOM TEOPHjCKe HacTaBe
¥ M3BEJICHUM JTaGOpaTOpHjcKNM Bekbama, i
npuiiarohjasa 1X pacnioioKMBoj onpemu, ypehajuma,
ONpeMH, BO3HITY Y HIKOJICKO]
panuonnum/nadoparopuju/cepsucy/ npeaysefiy.

Cruuamwe npakTHUHUX
3HAA U3 XEMHMjCKHX
M3BOpa CTpyje Ha
BO3MINMA

HAEHTH(HKY]e OCHOBHE eleMeHTe Y eNIeKTPHUYHO]
MHCTAIaLKje BO3NIA KOjU CY IMPEKTHO NOBE3aHO ca
T07I0BHMA aKyMyJ1aTopa,

YOUH KapaKTePHCTHYHE KBAPOBE H MPABIIHO HX
OTKJIOHH Y CKJIaZly ca npenopykama npoussohaua
OJIHOCHO CEPBHCHOj IOKyMEHTalIHjH BO3HIIA
KOPHCTH JIMjarHOCTHUKY onpemy  ypehaje
PA3TMUUTHX MPOH3BONAYA 32 HCTIHTHBAE H MyH:erbe
KJIACHYHMX 1 XEPMETHUKHX OJOBHHX aKyMyJ1aTopa,
CaMOCTAJIHO M3BPLIN JHjarHOCTHKY Pa3IHuMTHX
KBapoBa BE3aHHX 3a HEMCNPABHOCTH XEMHjCKOI'
W3BOpA CTpyje Ha BO3MIY.

1. Jlerasban BU3YeTHU npersies
KBaJMTETA Cr0ja HA CTPAHH Hanajarba
¥ Ha CTPaHH Mace akymyJaTopa.

2. lposepa MCPaBHOCTH YeNoBa KO
KJIaCHUHUX aKyMyJlaTopa, nposepa
HUBOA ENIEKTPOJIHTA, MEPeH:E
€JIEKTPOMOTOPHE CHJIE H MEperse
HAroHa Ha ,,KOHTAKTY"

2. Oncnajare akymysiaTopa ca
MHCTaJIaLije BO3NIA, HCTIHTUBAE U
NPHK/bYUEHE HA PA3THUNTE THIOBE
nyHaua.

3. KapakTepucTuiHa HCTHTHBAA
TOKOM MyHeH:a aKyMyJaTopa i
NpOBEpa HATyHEHOCTH Ha Kpajy
nyHeha

4. Ucnutuparbe KanatmteTa
aKymyJiaTopa pasinuuTum ypehajuma
1 ONpeMoM

5. IpoBepa MCIIPaBHOCTH MyHeHba
aKyMyniaTopa Ha BO3MITY,

6. Tlymerbe 1 npakibemne
XEPMETHUKHX OJIOBHHX aKyMyJaTopa
7. lMocTynak cTapToBamba BO3KIA Ca
nomohHum KabnosumMa
NPHK/bYUEHUM Ha IPYrO BO3WIO WITH
nomoliHu akymynatop.

8. Crietndpmuna anjarHocTHYKa
Mepera Ha XeMHjCKHM H3BOPHMa Y
3aBHCHOCTH OJ1 OTPEJbEHOCTH
panmoHutie/1aGopaTopuje wKone

[Mpaktiuny HacTaBy y Tpajamwy 0 6 uacosa
OpraHu30BaTH 110 rpynama 110 15 yuennka y rpynu
HA TPH 10 YETHPH PaJiHA MECTA Y 3aBHCHOCTH Ol
ONPEMILEHOCTH PaJIMOHHIIE OTIPEMOM, MaKeTaMa,
BO3WIIOM, HCITUTHHM CTOJIOM HITH y
cepsucy/npenysehy,

Ha nouetky nerasbHo 0GjacHHCTH cBe noTpedHe
3alITHTHE Mepe j1a He nohe 10 nospehuBara
yueHuka u owrreherwa nujarHocTuuknx ypehaja u
onpenme. [ToceGHe 3aiITHTHE Mepe MPUMEHNTH 3a
3aIITHTY YUEHHKA Ol CYMNIOPHE KHCETHHE,
cripetaBatba HaCTAHKa BapHHLIE Y TIOAPYHjy
NpacKaBor raca H3aH aKyMyaTopa,

M3BpIIATH KBAMTETHY MPUIPEMY H OpraHU3aLKjy
peani3aiije MPaKTHYHE HACTABE CA OCHOBHHM
LHJbEM /1 Y4EHHIIH OBJIAJajy NOTPeGHUM
NPAKTHYHIM 3HAHHMA 32 PellIaBatbe CIIOKEHHjUX
KBapOBa KOjH HACTAjy KAO MOC/IE/NIIA HEHCTIPABHOT
XEMUCKOT M3BOPa eJIEKTPHYHE EHEprije y
€NeKTPHYHOj HHCTANALM]H BO3HIA.

3ajaTke Ha MPAKTHYHO] HACTABH OPraHU30BATH TAKO
nay wro Behoj Mepu npescTaBsbajy peante
npobieme KOjH ce TOKOM pajia BO3MIa N0jaBibyjy y
€/IeKTPHYHO] HCTANALM]H BO3WIIA KAO MoCIeaenta
HEHCMIPaBHOT aKyMYJIaTopa H KOPOIMPAHKX CTIojeBa
KOjH Cy BE3aHH 3a HANOH Hamajama u Macy
aKymysnatopa. Y TOM LiJby H3BPIIHTH PasiudnTe
cHMyJauuje KapakTepUCTHYHUX KBapoBa ca
OCHOBHHM 3a/laTKOM /1a y4EHHL MOBEKY TEOPHjCKa
3Hama, Mepera ca 1abopaToPHjCKHX BEKOH H 1a
OCHOBY TOr'a CAMOCTAJIHO Pellie AaTH Npodiem
KOpHINeHeM PaCcTIONIOKHBHX EIEKTPOHCKHX
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CepBHCHUX HH(OPMALKja, OTpemMe H MEpHHX
ypehaja panuonune/naGopatopuje.

TpennioskeHe 3a1aTke OpraHu3yje M H3BOIH
HACTABHHK NPAKTUYHE HACTABE, HAKOH
ycarjiaiapama ca HaCTaBHHKOM TeOpHjcKe HacTaBe
M M3BE/ICHUM JIaG0paTopHjcKnM BekGama, n
npuiaroljasa X pacrionoxkHBoj onpemu, ypehajuma,
ONpeMH, BO3UITY Y IIKOJICKO]
paMOHHLLI/IAbOPaTOPHjH WK y
cepBucy/npenysehy.

CrHuame NpakTHIHUX
3Haba U3 CHCTEMa 3a
OCBETIbEHE H
CHTHaNM3alujy BO3MIA

MICHTH(UKYje OCHOBHE eIeMEeHTE Yy eJIeKTPHUHOJ
MHCTaNalUuj| OCBET/belba BO3MIIA NpeMa
oarosapajyhim ceprcHUM HH(OpPMaLjama,
YOUH KapaKTePHCTHUHE KBAPOBE W MPABHIIHO UX
OTKJIOHH Y CKJIaJly ca mperiopykama npomssoljaua
CePBUCHOj JIOKyMEHTalMj| BO3HIA

KOPUCTH JIHjarHOCTHUKY onpemy  ypehaje
pasIHUMTHX MPoH3Bolaua 3a KOMYHHKALMOHa U
OCLIMIIOCKOTICKA MEpeHa y CHCTEMHMA ayToMaTcke
peryJaimje OcBeT/berba BO3UIA H KOMaHIHe Tabie
BO3MIIA,

€aMOCTAITHO M3BPIIIH JIjarHOCTHKY M OTKIOHH
HEHCTIPABHOCTH Y CHCTEMHMA OCBETIbekba i
CHTHaJM3alMje BO3HIIA.

1. Jletaban BU3YEIHH NPEryies 1
KOHTPOJIa pajia CBHX KOMIMOHEHTH Y
CHCTEMY OCBET/beHsa i
CHTHaNM3aluje BO3ua.

2. IIpoBepa MCNIPaBHOCTH HAMoOHa
Hanajaba i Maca CBUX KOMIIOHEHTHH
CHCTEMa 32 OCBETIbeHa BO3HIA

3. [Nponanaxkerme KapakTepHCTHYHHUX
KBapOBa y JIeJly eJIeKTPHUHO]
MHCTANIaLMj1 32 OCBETIhEHE H
KOMaH/IHOj Tab/u Bo3MIa

4. lNposepa u noaeiaBame
HCMPABHOCTH OCBET/bEH-A KPATKHX H
JyTHX CBETANA Ha PasNIHTHM
THTOBHMA BO3HIIA

5. JlerasbHa AnjarHoCTHYKA
KOMYHHKALIMOHA M OCLIMIOCKOTCKa
Mepersa y CHCTeMHMa ay TOMaTCKe
peryJaiije OcBeT/berba BO3HIa

6. JlnjarHocTiuka Mepema y
€/1eKTPOHCKOM CHCTEMY KOMaHIHe
TaGJie BO3WIA M peliaBatbe
PasTMUMTHX KBApOBA Y CHCTEMY Ha
OCHOBY CEPBMCHUX MH(pOpMaLMja 1
YNyTCTaBa y PasiuYHTHM CEPBUCHHM
nHpopmaumjama npoussohaua
BO3WTA

7. Cneunduuna anjarHocTuuka
Mepersa y CHCTEMHMa OCBET/berba
BO3MJA H KOMaH[IHe Tabue y
3aBHCHOCTH OJ1 ONPEMILEHOCTH
panuonuLe/nadopatopuje wKone

TMpakTHuHy HacTaBy y Tpajamby o1 6 uacosa
OpraHW30BaTH N0 rpynama 110 15 yuennka y rpynu
HA TPH IO YETHPH PajiHA MECTA Y 3aBHCHOCTH 071
ONPEMILEHOCTH Pa/IHOHHILIE OTIPEMOM, MaKeTama,
BO3WJIOM, HCIUTHUM ypehajuma uiu y
cepucy/npenysehy,

Ha nouerky 1eTasbHO 0GjacHHCTH CBe NOTpeGHe
3aWTHTHE Mepe 1 He nohe 10 nospehuBarba
YHEHNKa i olTeljerba IMjarHoCTHUKKX ypehaja 1
onpeme. [ToceGHe 3amTHTHE MEPEe MPUMEHATH 32
3alITUTY YUEHHKA OJ1 y1apa BUCOKOT HArloHa MpH
Mepeby Ha FaCHUM -KCEHOHCKHM CHjalHuama,
M3BpUIMTH KBATUTETHY PUIPEMY U OpraHu3alujy
peanuzaiiije MPaKTHUHE HACTABE CA OCHOBHUM
LHJBEM J1a Y4EHHLIH OBJIaajy NOTPeGHIM
NPAKTHYHUM 3HAHHMA 32 PElIaBabe CIOKEHHjHUX
KBapOBA KOjH HACTAjy KAO MOC/C/INLA HEHCTIPABHIX
CriojeBa U Yrpajitbe HeKBAINTETHHX CHCTEMA Ca
racHUM CHjanuama (yTHLaj eIeKTPOMarHeTHUX
CMeTHbH Ha OCTalle CHCTEME).

3ajaTKe Ha NPaKTHYHO] HACTABH OPraHW30BATH
TaKo ja y wro Behoj Mepu npeacTasibajy peanue
npoGieme Koji Ce TOKOM pajia BO3HIIA N0jaBIbyjy y
€EKTPHYHO] MHCTANALM]H BO3WIA Kao Mocieaenta
HEHCTIPABHOT BHCOKOHATIOHCKHX e/leMeHara y
CHCTEMHMMa Ca FaCHUM cujanuuama. ¥ Tom uuiby
M3BPUINTH Pa3IHYHTe CHMYJaLje
KapaKTepHCTHYHHIX KBAPOBA CA OCHOBHHM 3a/IaTKOM
J1a yYEeHHLH TOBEKY TEOPHjCKA 3HAtba, Meperba ca
J1aGopaTOPHjCKUX BEKOM 1 1a OCHOBY TOra
CamMOoCTAJIHO pellie 1aTH Npobiiem kKopuihemem
PACTIONIOKHMBHX €/EKTPOHCKHX CEPBHCHIX
uHdopmaimja, onpeme u MepHuX ypehaja
pannonute/naboparopuje.

[Mpenokene 3a1aTke OpraHusyje U H3BOIH
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HACTABHUK NPAKTHYHE HACTABE, HAKOH
ycarnaiaBara ca HICTABHHKOM TEOPHjCKe HacTaBe
W u3BeeHNUM nabopaTopujckum BeskGama, u
npuaaroljaBa ux pacronokuBoj onpemu, ypehajuma,
OMpEMH, BO3HITY Y HIKONCKO]
panMOHULI/TabopaTOpHju WK y
cepaucy/npeny3ehy.

Cruuame npakTHYHIX
3Haba M3 CHCTEMA 32
miparbe 1 Opucame
cTaKana, cupese,
ZMTATATHE KOMaHIHe
Tabne 1 ueHTpaiHe Gpase
3a 3aKJbyUaBarbe BO3WIA

HICHTH(UKYje OCHOBHE eIeMEHTE Y eNIeKTPHUHO)
HHCTanaunju Gpricaua, CHpeHe, KOHTPOTHUX
MHCTPyMEHaTa, LIHTpaITHe GpaBe i THrHTATHE
KOMaHIHe TabJie npema oarosapajyhum cepsHcHuM
nHpopmaunjama,

YOUH KapaKTEPUCTHYHE KBAPOBE M NPABHIITHO HX
OTKIIOHH Y CKJIaZly ca npernopykama nponssoljaua
OJIHOCHO CEPBHCHO] JIOKYMEHTAIIHjH BO3HIA
KOPHCTH IMjarHOCTHYKY onipemy H ypehaje
PasTHUNTHX NPOH3BONaYA 32 KOMYHHKALIMOHA 1
OCLIJIOCKOTICKA MEpEeH:a y HaBEACHHM CHCTEMHMa,
CaMOCTAJIHO H3BPILIH IHjarHOCTHKY H OTKJIOHH
HEHCTIPABHOCTH y CHCTEMIMa Gpricaya, CHpeHe,
KOHTPOIIHHX HHCTPYMEHaTa, LHTpasHe Gpase 1
JIPHTANHE KOMaH/He Tabne Bo3Ha.

1. Jlerasban BU3yeqHH Nperien H
KOHTPOJIA Paia CBHX KOMTIOHEHTH y
cucTemy Gpucaua 3a cTakia
Gpucaua 3a dapose, y chcTemy
CHpEHa U INTHTAIHO] KOMaHIHOj
Tabu BO3uNa

2. lNpoBepa HCMIPABHOCTH HAMOHA
Hanajarma i Maca CBUX KOMMOHEHTHH
HaBe/ICHUX CHCTEMa

3. Ha ocHOBY efleKTpuHe Leme
NpOHANAKEHE KAPAKTEPHCTHIHHX
KBapoBa y eNeKTPUYHO] HHCTANALMH
3a YpaBJbakbe KOMIOHEHTaMa
HaBE/IeHUX CHCTEMA BO3MIIA

4. JletasbHa AMjarHOCTHYKA
KOMYHHKALIHOHA H OCLIIOCKOTCKA
Meperba y CHCTEMHUMA TMTHTaHE
KOMaH/IHe Tabe.

6. Cneunduuna aujarHocTHuKa
Meperba y HaBeeHHM CHCTeMHMA
BO3WIA Y 3aBHCHOCTH O11
ONMPeMIbEHOCTH
pannonuLe/nadoparopuje wKone

[pakThuny HacTaBy y Tpajay 01 6 uacosa
OpraHu30BaTH 110 rpynama 0 10 yuenuka y rpynu
Ha TPH JI0 YETHPH PajIHa MECTA Y 3aBHCHOCTH OJ1
ONPEMJbEHOCTH PATHOHHIIE OTIPEMOM, MaKeTama,
BO3HJIOM, HCTTHTHHM ypehajuma win y
cepaucy/npeaysehy

Ha nouetky jeTasbHO 06jacHHCTH CBe MOTpeGHe
3alITUTHE Mepe J1a He nohe 10 nospelnpama
yueHHKa u owTeljerba MjarHocTHUKHX ypehaja u
onpeme.

W3BpUIMTH KBATHTETHY PUIPEMY H OpraHH3aLujy
peanu3alije MPaKTHYHE HACTABE CA OCHOBHHM
LMIBEM JIa yHEHHIIH OBJIa/Iajy NOTPeGHHM
NPAaKTHYHHM 3HAHKHMA 32 PELIABAE CIIOKEHH]UX
KBAapOBA Y HABEICHHM CHCTEMHMA.

3ajaTke Ha NPAKTHYHO] HACTABHM OPraHH30BATH Tako
na y wro Behoj MepH npecTaBbajy peante
npoGieMe Koji ce TOKOM pajia BO3WA MojaBsbyjy y
HaBE/ICHHM /IeJI0BHMA ENICKTPHYHE HHCTANALMje
BO3M/IA. V TOM LIbY H3BPLIMTH PasinduTe
CcHMyJialje KapaKTepHCTHYHHX KBapoBa ca
OCHOBHHM 3a/1aTKOM /1a y4EHHL MOBEKY TEOPHjCKa
3Hakba, Meperba ca N1abopaTopujckuX BeKOH U Aa
OCHOBY TOTa CaMOCTAJTHO Pellie 1aTH NpoGiem
KopHIfemeM PacroNoKHBHX ENEKTPOHCKIX
CEpBHCHUX HH(OPMALIHja, ONpeMe H MEPHHX
ypehaja pannonuue/nabopatopuje.

[pesioxkeHe 3anaTke OpraHusyje U H3BOAN
HACTABHMK NPAKTHYHE HACTABE, HAKOH
ycarjalasara ca HICTABHUKOM TEOPHjCKE HACTaBe
¥ M3BeJIeHHM J1a00PaTOPHjCKUM BekOama, 1
npuiaarolaBa ux pacnonokuBoj orpemu, ypehajuma,
OMpeMH, BO3HITY Y UIKOJICKO]
pazHOHHLM/IabopaTopHjH.
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CrHuamwe NpakTHIHUX
3Haba U3 1aBaya Ha
BO3MIMMA

HISHTH(HKYje OCHOBHE JIaBaue y eNeKTPOHCKOM
cHCTeMY BO3MIa,

YOUH KapaKTepHCTHUHE KBAPOBE aBaya, NPaBHIHO
X OTKJIOHH HIIH 3aMEHH JIaBay Y CKIamy ca
npenopykama npoussohaua/ cepBUCHO]
JIOKYMEHTaljH BO3MIA

KOPHCTH IMjarHoCTHUKY onpeMmy  ypehaje
PasTMUMTHX Mpom3Bohaua y WHIby pelapata
KapaKTePUCTHUHIX KBAPOBA HA /1aBAYHMa,
CaMOCTAIIHO M3BPLIH MjarHOCTHYKA MEpeHa
PA3TMUNTHX KBAPOBA /1aBAYA Y EEKTPOHCKHM
CHCTEMHMA BO3HHIIA.

1. AHasin3a eneKTpOHCKOT CHCTeMa
BO3WIIA, BH3YEEHH Mpernes,
unherse H KOHTPO/Ia HCMIPaBHOCTH
J1aBaua i HeroBOr KOHEKTopa y
€EKTPOHCKHM CHCTEMHMa BO3WIIA,
2. IpaBuiiHa yrpaiba 1aBava npema
ynyTCTBY nponssohaua Bo3una u
€JIEKTPOHCKHM CEPBUCHUM
uHpopmaimama,

3. McnuTuBake HCMPaBHOCTH paja
J1aBaua y eIeKTPHUHOj MHCTANALMjH
PA3AHYHTHX EIEKTPOHCKHX CHCTEMA
BO3MIA Y TOKY pazia MOTOpa.

4. JlnjarHocTHyKa Meperha CUrHana,
HATOHa Hanajatba i Mace.
Cumynauuje pasiHunTHX BpCTa
KBApOBa Ha JIaBauMMa Koja ce
JjaBJbajy y eKCTIOATALMjH BO3HIA H
npaherse NPeKo KOMyHHKAIHOHO
MepHuX ypehaja (cTBapHe BpeaHOCTH,
OCLIHIIOCKOTT).

TpakTiuHy HacTaBy y Tpajakby o1 18 yacoBa
OpraHu30BaTH 10 rpynama 1o 15 yuenuka y rpynu
HA TPH /IO 4ETHPH PAjIHA MECTA Y 3aBHCHOCTH Ol
ONPEMJBEHOCTH PAJHOHHLLE OTIPEMOM, MaKeTama,
BO3MJIOM MM Y cepBucy/npenysehy,,

Ha nouetky 1eTasbHO 00jacHHCTH CBe NOTpebHe
3aITHTHE Mepe /1a He Johe 10 noBpehuBarba
yueHuKa 1 omTeliera aujarHocTHukux ypehaja u
onpeme.

M3BpUWINTH KBATHTETHY NPHIPEMY M OPraHH3aLiijy
peanusaiuje NPaKTHYHE HACTABE CA OCHOBHHM
LIMIbEM J1a YHEHHLN OBNIANA]y NOTPEGHHM
NPAKTHUHHM 3HAHUMA 32 PELliaBathe
KapaKTepHCTHUHHX KBAPOBA KOjH HACTajy Ha
J1aBauMMa y PasinaHTHM CIEKTPOHCKHM CHCTEMHUMA
BO3MIIA.

TIpakTHUHY HACTABY PEANN30BATH Y PAIHOHHLIA
wKosie, npeMa MOryRHOCTHMA, Ha PasiIHYuTHM
THTIOBHMA BO3HJIA/MaKeTa.

3anarke Ha NPAKTHYHOj HACTABH OPraHH30BATH TAKO
nay wro Behoj Mepu npescTaBsbajy peaite
npoGieMe Koju ce TOKOM pajia BO3MJIa M0jaBbyjy Ha
JlaBauMMa y eJIeKTPOHCKUM CHCTeMUMa Bo3uia. Y
TOM LiJbY M3BPLIMTH PasiHuuTe CHMYyJaLmje
KapakTepHCTHYHIX KBAPOBA CA OCHOBHHM 3a/1aTKOM
J1a y4eHHLW TIOBEKY TEOPH]CKa 3HAMA, MEpeHa ca
11aGopaTOPUjCKUX BEXKOH 1 J1a OCHOBY TOra
camocTallHO pelue aath npodiem kopuuhemem
PACMOJNIOKHBHX EJEKTPOHCKHX CEPBHCHUX
uH(popmalWja, onpeme H MepHHX ypehaja
panuonuue/naGopatopuje uin y
cepaucy/npenysehy,

Cruuame npakTHIHUX
3HAbA U3 U3BPUIHMX
esieMeHaTa Ha BO3WIHMa

MACHTH]UKYje OCHOBHE H3BPIIIHE eleMeHTe y
€IeKTPHIHOj HHCTANAUNH PAasTHIHTHX
€JIeKTPOHCKHX CHCTEMa BO3WJIA,

YOUH KapaKTEpHCTHUHE KBAPOBE H3BPIIHAX
eJleMeHata, NPaBHITHO HX OTKJIOHH M 3aMEeHH
M3BPLIHM €EMEHT y CKIajy ca npenopykama
npousBoljaua OTHOCHO CEPBUCHO] IOKYMEHTaLHjH
BO3MIA

KOPHCTH JIHjarHOCTHUKY onpemy H ypehaje
PasIMUNTHX pom3Bol)aua y by peliaBara
CJIOKEHUUX KBAPOBA HA M3BPIIHUM €JIeMEHTHMA,
€aMOCTAJTHO M3BPIIIH JIHjarHOCTHYKA MEPEeHa

1. AHanusa efeKTpOHCKOr cHeTeMa
BO3MIIA, BU3YE/ICHH TperJiel,
unmhierse  KOHTPO/IA HCNPABHOCTH
M3BPUIHHX €IeMEHATa H HerOBUX
KOHEKTOPA y €eKTPOHCKIM
cHCTeMIMa BO3MIA,

2. lpaBusiHa n3rpaa/yrpanma
M3BPILIHOT €/IeMEHTa PeMa ymyTCTBY
npoussoljaua Bo3una n
€JIEKTPOHCKAM CEPBUCHIM
nHpopMaunama,

3. McnuTuBake HCMPaBHOCTH paja

INpakTiuHy HacTaBy y Tpajamy on 12 uacosa
OpraHM30BaTH M0 rpynama o 15 yuennka y rpynu
Ha TP JI0 YETHPH PaJiHa MECTa y 3aBHCHOCTH 011
ONPEMJBEHOCTH PAJHOHHULE OTPEMOM, MaKeTama,
BO3WIOM HIH y cepBucy/npeaysehy,,

Ha noueTky aeta/bHO 06jacCHUCTH CBE NMOTpedHE
3alITHTHE Mepe Ja He Jolje 110 nospehuBarba
yueHnKa u omrelera AujarHoCTHUKNX ypehaja n
onpeme.

VI3BpuIMTH KBATHTETHY NPHUIPEMY H OPraHH3aLjy
peau3aliije NPakTHYHE HACTABE Ca OCHOBHUM
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Pa3IMYMTHX KBAPOBA M3BPUIHMX €jleMeHaTa y

€JIEKTPHUHO] HHCTAIALM]H BO3HHIIA.

HM3BPUIHOT €EMEHTa Y e/IeKTPHUHO]
HHCTaNaUMjH pasanunTHX
€EKTPOHCKHX CHCTEMA BO3HIA y
TOKY pajia MOTOpa.

4. [InjarHocTHyka Mepera
ozroapajyhux ynpasbaukux
CHTHAJIA PA3THYHTHX THIIOBA
M3BPUIHKX €/leMeHaTa Mpeko
KOMYHHKaUHOHHX nlapaMeTapa.
Cumynaumja pasiuyuTHX BpeTa
KBapoBa Ha H3BPUIHAM eeMEHTHMA
KOja ce jaBbajy y eKcrioaTauuju
BO3UMa i npahewe npeko
KOMYHHMKalUHMOHO MepHUX ypehaja
(cTBapHe BPENHOCTH, OCLMIOCKON)..

LWHIbEM /14 yMEHHLH OBJIaiajy NOTPeGHHM
NPaKTHYHIM 3HaHHMa 32 PeliaBame
KapaKTepHCTHYHHX KBAPOBA KOjH HACTAjy HA
M3BPUIHUM €IEMEHTHMA Y PasIHYHTHM
©EKTPOHCKHM CHCTEMHMa BO3WIIA.

e [lpakTiuHy HAaCTaBy peanu30BaTH Y PANOHHIIH
wiKozne, pema MOryhHoCTHMa, Ha pasnuuHTHM
THNIOBHMA BO3MIIA.

®  3anaTke HAa MPAKTHUHO] HACTABH OPraHN30BATH TaKO
nay wro Behoj Mepu npescTaBbajy peante
npobeme Koju ce TOKOM pajia BO3H/IA NOjaBibyjy Ha
M3BPUIHAM €IEMEHTHMA Y eNIeKTPOHCKHM
CcHCTEMMMA BO3MIA. Y TOM LIy H3BPLIMTH
pasnHumTe CHMyalje KapaKTePHCTHUHHX KBapoBa
€a OCHOBHHM 3a/1aTKOM /1a Y4EHHUN NOBEKY
TEOPHjCKa 3HAMbA, MEPEHbA ca TaGOPaTOPHjCKIX
BEKOM H /1a OCHOBY TOTa CAMOCTAITHO pellie 1aTh
npoGrem Kopuiihermem pacnonoKHBHX
©EKTPOHCKHX CEPBHCHIX HH(OpMALIja, onpeme 1
MepHuX ypehaja panuonute/naGopatopuje uim y
cepsucy/mpenysehy,

HATIOMEHA: JIujarHocTutka Mepera Ha H3BPUIHUM
€JIEMEHTHMA TOPE1 eNEKTPHYHUX HCITMTHBAA
T0JIpa3syMeBajy YeCTO U OTKIIamare PasHHX MEXaHHYKHX
HEHCMPaBHOCTH KOje HacTajy y TOKy eKCrioaTauuje
BO3MJIA, 300T Yera y OBOM ciyuajy nocedHo Tpeba u Taj
11e0 00paZMTH, IeTa/bHO 06jACHUTH 1 NOKa3aTH
YUEHHLIHMA, OTHOCHO HACTABHUK TPAKTHYHE HACTaBe
Tpeba y 3aBUCHOCTH OJ1 THITA H3BPLIHMX e/leMeHTa
00panuTH KOMILIETHA INjarHOCTHYKA MEPetha Koja
nojpasymeBajy NpaBuiHy ynorpeby paste
ZwmjarHocTuuke onpeme, ypehaja u anara y paanonnun
(HNIp. MAHOMETPH, BAaKyM TyMIa, CTICLMjallHHI anaTh 1
MHCTPYMEHTH, ....)

Tpenopyxke 3a peaniusauujy npakTuune 6,10k HacTase:

Ha nouetky npakTuuHe HacTaBe y GJI0KY yueHMKe YMO3HATH Ca LM/beBUMA M HCXOAMMA NPAKTHYHE HACTABE / Yuerba, IIaHOM PaJa 1 HaUMHUMa OLEHHUBakA.

O6auuu nacrase

= Tlpenopyuyje ce npakTiuHy Hactasa y GlIOKy peajin30BaTH y WIKOJICKOj PAAHOHMLH, YKOJHKO 3a TO NIOCTOje YCIOBH, a 10K Ce He CTBOPE YC/IOBH HACTaBy OPraHW30BaHO H3BECTH y
ozarosapajyhum cepsucuma/npeysehinma.

= [lpenopyuyje ce n3sBohere HacTase y Tpu Gnoka (Tpu pajiHe Helesbe), kpajeM HoBeMOpa, y (heGpyapy H MOYETKOM jyHa WM NpeMa pacropey KOju OApean PyKOBOACTBO LIKOJIE.

*  3a peanam3aumjy npaKkTHYHE HACTABE Y GJI0KY OAr0BOPAH je HACTABHHK MPAKTHYHE HACTABE WM HACTABHHK TEOPHjCKe HACTaBe 0AroBapajyher cTpyuHOr mpeamera u3 Kor ce
peaimsyje HacTasa.
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= 3a peanusaiujy NpakTHUHE HacTaBe noTpeGHa je koopanHalmja u3Mel)y HacTaBHUKA TEOPHjCKe HACTABE CTPYHUX NPEIMETa W3 KOjUX Ce MPaKTHYHa HacTaBa peanusyje, kako Ou ce
ycarjiaciia MHaMuKa H3soljerba HacTaBe ca W3BEJCHHM NpeaBatbiMa  1adopaTopHjckiM Bekbama.

= VKOJMKO Ce HacTaBa peajiusyje y CepBHCY Taja y IOroBOpY ca NpeACcTaBHULIMMA cepBHca MpoHaln Hajbosku HAUMH peann3alinje NPaKTHYHE HacTaBe, Kako OM ce OHa MpuIaroauia
TekyhuM pasioBUMa CepBHCHParba BO3MIA Y CEPBHCY.

Hacraga ce peanmsyje kpo3 ciiesiehe o6iuke HacTaBe:
« npakTHuHa HacTaBa y 6ioky (90 uacosa)
« mpH u3BOleIbY MPaKTHUHE HACTABE ONEJbEHE CE IENN Y NIBE Ipyme

Mecro peannsaunje nacrase
* pamMoHMLa WKoje/cepBuc/npenysehe

Ouemwupame
BpenHoBake 0OCTBAPEHOCTH HCXO/1a BPLIHTH KPO3:

*  npaheme OCTBAPEHOCTH MCXONA
*  npaheme npakTHUHOT pana
®  TECT NPaKTHYHHX BEIITHHA
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nucxoan

OBABE3HU Y NPEMOPYYEHH

TEMA HHUJbEBU TMo 3aBplueTky Teme y;;uuk he 6uTH y cramy CAJIPKAJH IO TEMAMA HAYHMH OCTBAPUBAIbA INPOTPAMA
BEJKBE:
(3a obniactu Bese enemenara)
o u3MepH PEKBEHLM]Y TUIHTATHUM 1. Mepere Hau3MEHHUHOT HAMOHa U CTpYyje
bpexsenuMeTpOM; QAHANIOTHUM MYJITHMETPOM (Y PeHOM
* aHaIM3Mpa paj Kolla MepereM CTpyje i napanentom RLC koiy);
HaroHa  ynopelyje ca BpeIHOCTHMA Koje 2. JIuruTanHu HHCTpPyMEHTH (OCHOBHA
cy n0GujeHe pauyHCKHM myTem Mepera AMTHTTHHM MYJITHMETPOM);
* OZIpeM MPOMYCHH OTCEr OCLMIATOPHOT 3. Jurutannu ppekseHUMETPH
Koza (Meperbe cpefib X, HUCKUX U BUCOKHX
YY€CTAHOCTH; TAYHOCT AUTHTATHOT
(pexsenumeTpa — ynopehusate
Meperba (pekBeHilije (PPeKBEHLIMETPOM
M OCLIMIOCKOTOM);
4. Mepete 0CLHIOCKONIOM, aHAOTHHM
W IMTHTATHAM MYJITHMETPOM Y
CIOKEHOM KOITy.
« Pewapame ciokeHHX | o peliaBa KOMOHHOBaHY Be3y eleMeHaTa; + Kowm0uHoBaHe Be3e enemeHata; Ipenopyke 3a peanusaunjy Teme Ciiomena
KOJIa HAM3MEHHYHE « pelasa Bese efieMeneta TpaHcopmaijom | « Tpancdopmauuja Besa u3 Tpoyria y Kou1a:
CTpyje npuMeHoM M3 TPOYIJIa y 3Be31y M OOpHYTO; 3BE31Ly: KomGuHoBaHy Besy eneMenata 0GpanuTh Ha
PA3TMUNTHX METOZA. | o PpelIaBa CIIOKEHO KOJIO Ca IBE HE3aBHCHE « Tpancopmauja Be3a u3 38e371e y npUMepHMa, Kao 1 TpaHchopMmalimje 38e3a —
KoHType npumenom [psor u ipyror Tpoyrao; Tpoyrao.
KupxogoBor 3akoHa; « Tlojam cnokeHor kona; JledpmHucaTH CI0)KEHO KOJIO M HABECTH HAUMHE 32
g * pellaBa CI0KEHO KOJIO MPUMEHOM « PewaBame ClIOKEHHX KOJIA AUPEKTHOM pelaBare CIOKEHHX KOJIa, 3a1p/KaTh ce Ha Koy
g TepeHeHoBE TeOpeMe. npumenom Ipsor u Jlpyror Kupxodosor ca JIBe HE3aBHCHE KOHTYpE.
s 3aKOHa; 'V e/IeKTPUUHIM KOJIMMA Ca BUILE KOHTYPa. CaMo
; + Peluaparbe ClI0KEHHX KOJIA IPUMEHOM nucaTH cucTeM jeaHaunHa (Ge3 pelasarba).
g TeBeneHoBe TeOpeme. 3a 06pa3soBHe NpoHIIe ENEKTPOHCKOT cMepa
o npenopyuyje ce 00paa ¥ MeToze Cyneprosuimje.

Tokom Tpajarba TeMe PeaTn30BaTH HajMatbe je1aH
TECT 3Hawa. Y PYroM MojiyrojniiTy peanu3oBaTi
JIpYrH MUCMEHH 3a/1aTakK.
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Pazpen:
Tpajare moayna

Tpehn
150 yacoBa

LUHUJbEBU MOAYJIA

HUCXOIU MOAYJIA
[Mo 3aBpuieTky MOzyJIa yueHnK he GuTH y cTamby na:

OBABE3HU U MPEMNOPYYEHHU
CAIPKAJU MOIYJIA

MNPENOPYYEHE AKTUBHOCTHU U HAUMH
OCTBAPUBAIA MOAYJIA

= Cruuame npakTHUHHX
3Hatba U3 HaunHa paaa
ZwM3en MoTopa

«  3HaTH 1a 3aMEHH MMy BHCOKOT MPUTHCKA Y
CKJIOMY. MOBE3KE j€ CMIOjHHIIOM 3a OFOHCKO BPATHIIO
(CR), 3Hatu 1a ysene nymny y dasy yOpusrasara y
BapHjaHTH Ca KOHCTAHTHOM KPHBOM yOpH3raBama

«  3HaTH 1a 3aMeHH GPU3raibKy H HCTIHTA HCMIPABHOCT
pajna Gpusrasbke Ha nocedHoM ypehajy ¢ 0631pom Ha
NPUTHCAK OTBApatha 1 3aTBapara Gpusrasbke 1
006nuK cTpyje Miasa (Mia3eBa) Kpo3 0TBOpe
Opusramke

«  3HaTH 1a 3aMeHH aKyMyJIaTop 3a FOPHBO MOK
npuTHckoM (“rail”) y cucTeMnMa ca 3ajeiHHIKOM
marucrpaiom (CR)

«  3HaTH 1a 3aMEHH NPEYHCTaY 32 FOPUBO

« 3HaTH 1a 0/1BA3/ly N HHCTANALK]Y 3a TOPHBO TOCIIE
cKanama

© 3HaTH 1a 3aMEHH NPEYHCTaY A Ba3ayX

«  3HaTH 1a 3aMEHH Tpejaue cMelle 3a XJIaaH cTapT
MoTopa

« 3HaTH J1a 3aMEeHH BaKyyM nymiy cepBo-ypehaja 3a
KOUHHLLY

«  3HaTH 1a M3MepH KOMMpEcHjy MoTopa

* 3HaTH 1a YTBPM 3aNTHBEHOCT KOMIMPECHOHOT
NPOCTOpa MPOTOKOMEPOM 3a MEPEekbe KOHUHHE
NpONyIITakha Ba3yXa W3 KOMIPECHOHOT MPOCTOpa
TIpH MyHseHY KOMMPECHOHOT MPOCTOPa Ba3lyXoM
IO/ IPUTHCKOM

« 3HaTH 712 POLIEHH CTakbe TOjeIMHUX UMIHHapa
MOTOpa H MOTOpA y LETHHH Ha OCHOBY BPEIHOCTH
NI0OMjEHNX Ha Meperby KOMIPECHje W 3aNTHBEHOCTH
MoTopa

«  3HaTH NO3MLKjY TYPGOKOMIpECOpa i XJIa/libaKa 3a
mehyxnaherme Ba3iyXa y CHCTEMY 3a HAJlTybeibe
MoTopa

3ameHa MyMIe BUCOKOr NMPUTHCKaA
(TBIT)

3amena Gpusrambku

3ameHa akyMynaTopa 3a ropuBo
MO NPUTHUCKOM Y CHCTEMY
3ajennmuke Marucrpaie (CR)
3ameHa npe4yucraya 3a ropuso
OznBasnyuibasame HHCTaNAlMje 33
cHa0/ieBatbe rOpUBOM focie
3aMeHe eJleMeHaTa cHeTeMa 3a
cHabieBatbe MOTOpa rOpHBOM
3ameHa npeuncTaya 3a Bazayx
3ameHa rpejaua cMelle 3a XnaaaH
CcTapT MoTOpa

3ameHa nymre 3a 1aBakbe
MOAINPUTHCKA BaKyyMCKOM CEPBO-
ypehajy 3a kounuiy

Mepere Kommnpecuje MOTOpa,
YCIIOBH TOJ1 KOjMMa Ce MepH
KOMIIpEcHja i Mepe CHIrypHOCTH
npu Mepekby

10. Mepetbe nponycHocTH (Lypera)

PaHOT M KOMMPECHOHOT MpoCTOpa
UMIMHAPA MOTOPA MPOTOKOMEPOM
3a Ba31yX MOJ PUTHCKOM

= [lpakTHuHy HacTaBy y Tpajatby on 10 uacosa
OpraHu30BaTH N0 rpynama 10 10 yuennka y rpynu
HA TPH /IO YETHPU PAIHA MECTA Y 3aBHCHOCTH 011
ONPEMILEHOCTH PaZIMOHHLE ONPEMOM, MaKeTama,
BO3WJIOM HIIH Y cepBHCy/npeny3ehy,

* TloxenuTh yueHuKe Ha WITO Mawbe rpyne, nMajyhu
¥ BHJLY 21a IPCTEH OKPY3Kekha OKO HACTABHHKA W
HACTAaBHOT CPE/ICTBA OGMUHO HE MOXKE /1 CalpXKH
BHILE 071 6 (IECT) YHEHHUKa, LITO 3aBUCH O
(raGapura) HacTaBHOT CpeaTcBa M MoryliHoCTH
HacTaBHMKa 1a 1a 06e36e1u 106ap yBuI1 yueHHKa
Y BETOB Pajl HACTABHIKA

=  BenuuuHa rpyne ca craHoBHIITA Ge36eHOCTH
Tpeba s1a Gyie TakBa 1a HACTABHUK MOKeE 1a
KOHTPOJIHLIE Pajl yueHNKA KOjH HENOCPE/IHO paje
ca HACTABHUM CPEICTBOM, A1aTOM i MPUGOPOM 1
JZienyje NPeBEeHTHUBHO 3a CTyuaj OMacHOCTH O/
nospesa.

H3ysetHy naxwy TpeGa 06paTUTH Kaj ce paau ca
Behim Macava u3Haz riiaBe 1 Tena u ca
HAMPErHyTHM ONpyrama Koje ce Mory
HEKOHTPOJIHCAHO PENaKCHPATH Y CMEpy
HACTaBHMKA H/HIH yUEHHKa, 0CEGHO y cMepy
norena

= [lpeiokeHe 3aaTke OpraHusyje u H3BOIHM
HACTAaBHHK NPAKTHYHE HACTABE, HAKOH
ycarnaimaBatba ca HaCTABHUKOM TEOpPHjCke
HACTaBE M M3BEICHUM J1a00PATOPHCKNM BexkGama,
u npuarolasa uX pacronok1BOj ONPeMH,
ypehajuma, onpemu, BO3uy y HIKOICKO]
panuonuim/naboparopuju/cepsucy/ npeaysehy.

HATIOMEHA: VKoiMKO HEKM O]  HaBelIeHUX
NpenopyueHux caapikaja HUCY H3BEJCHH Ha HaCoBMMA
NpaKTHYHE HACTaBe WM MX je MOTPeGHO NOHOBMTH, y
TOKy GIIOK NPAKTpHYHE HACTABE M3BPUIMTH 00ABE3HO
BUXOBY peaju3alujy, MpH ueMy HHCHCTHPATH Ha
CaMOCTA/THOM pajly yueHuKa!
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CrHuame npakTHIHUX
3Haba U3 MeXaHH3aM 3a
Pa3sBO/L pazHor Tea

3HaTH 1a noaecH 3a30p BEHTHJIA
3HaTH 12 3aMEHH elIeMEHTe Pa3BO/Ia PaJIHOT Tesia i
10roHa passona

Mepete 3a30pa BEHTHIA MEPHUM
smctuhinma u noaelaBate 3a30pa
BEHTHIA

= [lpakTuuHy HacTaBy y Tpajary on 10 yacoBa
OpraHu30BaTH 1o rpynama 10 10 yuenuka y rpynu
H TPH 10 YETHPH PAjIHA MECTa Y 3aBHCHOCTH 011

3HaTH 12 BU3yesIHO yTBp/H owtehera Gperactor 2. Panca komnapatepom ca ONPEM/BEHOCTH PAIHOHHIIE OTIPEMOM, MakeTama,
BpaTHIa/OCOBHHE MarHeTHIUM MOCTO/bEM H BO3MIJIOM WiIH Y cepBuCy/mpeysehy,
3HaTH 1a IPOBEPH HCKPHBILEHOCT OCe GperacTor NpU3MaMa 3a Halakewhe = TlomenuTn yueHHKe Ha WITO Mawe rpyne, umajyhu
BpaTiia BEJIHUMHE ONCTYMakba 0ce ¥ BHIIY JIa IPCTEH OKPY’KeHha OKO HACTABHHKA H
3uatu 1a ysese Gperacto Bpatiio y dasy pazsona Operacror Bpatiia HACTAaBHOT CPEICTBA OOMUYHO He MOXKE /1 CapiKu
3HaTH /12 PACKJIONH H CKIOMH BEHTHICKH CKJIOM (MCKPHBILEHOCT) O/ FEOMETPHjCKe BHILE 011 6 (I1eCT) yueHHKa, LITO 3aBHCH 01
MPUMEHOM CrieLHjallor anata oce, 103B0JbEHA BETHUNHA (raGapuTa) HaCTaBHOTr CpeaTCBa i MOryhHOCTH
3HaTH 1a M3rPalH M YTPay IIaBy MOTOPA H 3aMeHH onctynama (..0auama‘) HACTaBHUKa 11 f1a 06e36e1n 106ap YBU yueHHKa
3anTHBKY rJ1aBe MOTOpa 3. O6pana ckiona BeHTHIA Y HETOB pajl HaCTaBHHKA
3HaTH 1a IPOBEPH [11aBy MOTOPA BH3YEITHO 1 4. KoHTponia paBHOCTH MOBPUIHHE *  BenuunHa rpyne ca craHoBmimTa 6e3benHocTH
PaBHOCT MOBPUIMHE I1IABE HA MECTY 3aNTHBKE Ca IJIaBe MOTOPA Ha MECTY 3anTHBKE TpeGa 1a Gyie TakBa 1a HACTABHUK MOJKE 1a
GIIOKOM MepHIM NPHGOPOM rJaBe MOTOpa KOHTPOJIHIIIE Paji YYEHHKA KOji HEMOCPEIHO pae
3HaTH pesiocIieNl NPHUTE3atha BIjaKka W/ HaBPTKH 5. Tlputesare BHjYaHNX MapoBa €a HAaCTAaBHHM CPEICTBOM, AllaTOM H MPHOGOPOM H
r1aBe MOTOpa IJIaBE MOTOPA MOMEHT KJbyteM JiesTyje IPEBEHTHBHO 3a CITy4aj OMacHOCTH 011
3HaTH J1a W3MEpH KOMTIPECHOHY 3anpemMiHy y riasu | 6.  Mepeme koMnpecHone nospeza.
MoTopa 3anpeMuHe Wsysety makiy Tpeba 00paTHTH Kal Ce pam ca
BehuM Macama M3Has riaBe i Tea i ca
HANPETHYTHM OMpyrama Koje ce Mory
HEKOHTPOJIHCAHO PENIaKCHpaTH Y CMepy
HACTABHUKA W/WIH YUEHHUKA, I0CEGHO Y CMepy
nornesa
= [lpemiokene 3a1aTke OPraHusyje i W3BOIH
HACTABHUK NPAKTHYHE HACTABE, HAKOH
ycarnamasara ca HaCTABHHKOM TEOpHjCcKe
HACTaBe M W3BEICHUM JTa0OPATOPHjCKHM BexkOama,
¥ npunarol)aBa HX PacrionokHBOj ONPEMH,
ypeljajuma, onpemn, BO3UITY Y IIKOICKO]
panuonuL/naboparopuju/cepsucy/ npeaysehy.
HATIOMEHA: VKoiMKO HEKM 01  HaBeIeHUX
NpenopydeHnX caapikaja HHCY H3BEJCHH Ha YaCOBHMA
NpaKTHYHE HACTABE WM MX je MOTPEGHO MOHOBHTH, y
TOKy GJIOK TPAKTpHYHE HACTABE M3BPUINTH 0GABE3HO
HXOBY pealusalijy, npu ueMy HHCHCTHPATH Ha
CamMOCTAJIHOM pajly yueHHKa!

*  Cruuame npaKTHYHHX 3HaTH /1a U3rPajiu M YrPajIH KOJIEHACTO BPaTHIO 1. VaexuwTere KojeHacTor = [lpakThuHy HacTaBy y Tpajaiy o1 10 uacoBa
3Hamwa U3 pagHor 3HaTH 1a OPUjEeHTHIIE CKIION KIHMA 1 KIIHTbaye BpaTWia, PyKaBIM 1 JIeKajH, OpraHn30BaTH o rpynama z1o 10 yuennka y rpynu
npocTopa u3eN MoTopa npemMa cMepy OKpeTarba KOJIeHaCTor BpaTiia peMeHHLe 1 3amajarl Ha TPH JI0 YETHPH PajiHa MECTA Y 3aBHCHOCTH 01
1 MOTOPHOT MeXaHH3Ma 3HATH /1a H3TPaIN M YTPaji KITHIT Ca KIHITHauoM i 2. Cknaname KIMIa W KIHMHbaue ca ONPEMIBEHOCTH PATHOHHIIE OTIPEMOM, MaKeTaMa,

KJMIHUM MPCTEHOBMMA Y LHJIMHAAP MOTOpA U
noBeke KIHMbady ca PYKBLEM KOJIEHCTOT BpaTuia
3HaTH 1a u3payyHa 3asope usmehy knnna u

©OCOBHHHLIOM KIHNa
Hspauynasare 3a30pa usmehy
KJIMNa W UWITHHIPA

BO3HJIOM WiIH Y cepBHCY/mpey3ehy,
*  [lonenuTn yueHHKe Ha WTO Mawbe rpyne, umajyhu
Y BHJIY J1a IPCTEH OKPY’KEHha OKO HACTABHHMKA H
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UMIMHAPA M KAMITHHX NIPCTEHOBA Y KJbeGoBHMA
Kna

3HaTH 12 u3MepH 3a30p uzmel)y KpajeBa KIMMHHX
NPCTEHOBA KaJl C& CTaBe Y LHIMHIAp

3HaTH 1a U3MEPH NPEUHUK KIHma

3HaTH 12 U3MepH NpedHuKe NeTehnx u neskehux
pyKaBalia u npeuHmKe oTBOpa Netehnx u nexkehux
Jiekajea M yTBPIH KOHHUHOCT H OBATHOCT pyKaBalia
o NIexajea

3HaTH 1a u3padyHa 3azop usmely nerehux u
nexelnx JexajeBa n pykasaua

3HaTH 1a YTBPAM PABHOCT NOBpLIKHE §0Ka MOTOpa
Ha MECTY 3aNTHBKE I7IaBe MOTOPa

3HaTH TOK yJba KPO3 CHCTEM 3a I0IMa3HBak:E
MoTopa

3HaTH J1a M3pauyHa CTeneH KoMrpecHje € MoTopa

4.  W3pauyHaBaibe aKCHjaHOT H
PpajMjaTHOT 3a30pa KIHMHAX
npcTeHOBA Y K/beGOBHMA KIHMA

5. WspauynaBame 3a30pa usmehy
nerehux n exehux nexaja u
pyKaBalia KoJIeHacTor BpaThia

6. TyOuuu ysba Ha Lypeme Ha
CeMepHH3HMA KOJICHACTOT i
Gperacror Bpatiia

7. Mepeme npeuHuKa UHIHIpa 0
X0J1a KJTUNa H H3pauyHaBambe
CTBapHe pajiHe 3anpemMuHe MOTopa

8. Hspauynasatbe cTeneHa
KOMIpECHje & MOTOPA Ha OCHOBY
KOMTNpecHOHe 3anpemMute (Momy:t
.Mexanu3am 3a pasBozl pagHor
Tena*) M pajiHe 3anpemMuHe
LMITHHAPA

HACTABHOT CPEICTBA OGHYHO HE MOJKE /1a CapiKH
BHLUE 071 6 (1eCT) yueHHKa, WTO 3aBHCH 011
(raGapwTa) HacTaBHOT cpearcsa u MoryhsocTn
HACTaBHUKA J1a 1a 06e30em 106ap yBHI yueHUKa
Y IEroB Pajl HaCTaBHUKa

®  BenuumHa rpyne ca cTaHoBHIITa 6e30€1HOCTH
TpeGa na Gyie TakBa 1a HACTABHHK MOJKe J1a
KOHTPOJIHLIE Pajl YieHHKa KOjH HENOCPEHO paje
€a HACTABHHM CPEJICTBOM, A/IaTOM H NPHGOPOM 1
Jlenyje PeBEHTHBHO 3a CITy'aj OMacHOCTH 011
nospena.
H3yseTHy naxkmwy Tpeda 00paTHTH Kajl ce paau ca
BehuM Macama M3Has riase 1 Tena i ca
HANPErHyTHM OMpyrama Koje ce Mory
HEKOHTPOJIMCAHO PEIaKCHPaTH Y CMepy
HACTABHUKA W/WIH YUEHUKA, 10CEGHO Y cMepy
nornesa

= [lpennoxeHe 3aaTke OpraHnsyje H H3BOIH
HACTABHWK NPAKTHYHE HACTABE, HAKOH
ycarjalasara ca HaCTABHUKOM TeOpHjCKe
HAcTaBe M M3BEICHUM JabopaTopHjcknM Bexkbama,
¥ npunarol)aBa MX PacrioiokHBOj ONPEMH,
ypehajuma, onpemu, BO3uIy y WKOJICKO]
paanonuL/nadoparopuju/cepsucy/ npeaysehy.

HATMOMEHA: VKOJMKO HEKM O]l  HaBEIEeHUX
npenopyueHnX canpikaja HHCY H3BEJCHH HA HacOBHMA
MpaKTHYHE HACTaBe WM MX je MOTPeGHO MOHOBUTH, Y
TOKY OJIOK NMpaKTPUYHE HAcTaBe M3BPUIMTH 00aBe3HO
HUXOBY peaiusauujy, MpH uYeMy HHCHCTHPATH Ha
CaMOCTAITHOM pajly yueHuKa!

*  Cruuamwe npakTHYHHX
3HaMa U3 JeTHOCMEPHHX
MallliHa HA BO3HIMMA

HAeHTU(HKYje OCHOBHE jeIHOCMEPHE MatliHe Y
@NEeKTPHYHO] HHCTANALM]H PA3THIHTHX
@JIeKTPOHCKHX CHCTeMa BO3MJIA,

YOUM KapaKTepUCTHUHE KBAPOBE jeTHOCMEPHHX
MalnHa, NPaBUIHO UX OTKJIOHH WJIH 3aMeHH
eJEKTPHUHY MAUIMHY Y CKJIajly ca npenopykama
npou3Boljaua/cepBHCHOj I0KYMEHTALLM]H BO3HIA
KOPHCTH JI4jarHOCTHUKY orpemy 1 ypehaje
PasIMuMTHX NPOM3BONaua y UMby pelaBara
KapakTepHCTUYHIX KBAPOBA HA jeAHOCMEPHUM
MauinHama,

CamMOCTaJHO H3BPILH MjarHOCTHYKA Mepera
PasIMYHTHX KBApOBA jeIHOCMEPHUX MalnHA y
@NIEKTPUYHO] HHCTANALM]H BO3MHIA,

1. AHanu3a efIeKTPOHCKOT cHCTeMa
BO3MJIA, BU3yeNeHH Nperien, uniherme
1 KOHTPOJIa HCMPaBHOCTH CBHX
jeIHOCMEPHHX MalllMHa y CHCTEMY.

2. lpaBuiiHa M3rpajiiba jeIHOCMepHe
€JIEKTPUUHE MaLIMHE MpemMa ymyTCTBY
npou3Bohaua BO3NIA/NEKTPOHCKIM
CepBHCHUM HH(popMalHama,

3. PacraBibame u nedekranmja
T0je/IMHIX e/IeMeHaTa jeIHOCMepHe
enekTpuuHe MawiHe. M3sohere
MabHX H jeTHOCTaBHH]HX J03BOJEHIX
OnpaBKH.

4. Cactapsbarbe 1 NPaBUIHA YTPajiba

e [lpakTiyHy HacTaBy y Tpajaiby o 18 uacosa
OpraHn30BaTH o rpynama 10 10 yuennka y rpynu
HA TPH 10 YETHPH PajiHa MECTA Y 3aBHCHOCTH OX
ONPeMIbEHOCTH PAHOHHLIE ONPEMOM, MaKeTaMa,
BO3WIIOM W Y cepBuCy/npenysehy,

*  Ha nouerky neTasmHo oGjacHucTH cBe noTpeGHe
3alITHTHE Mepe J1a He nohe 10 nospehuBarba
yueHuKa 1 owTelera AujarHocTHIKMX ypehaja u
onpeme.

*  M3BpuInTH KBAIMTETHY NPUNIPEMY H OPraHU3aLUjy
peai3atije MPaKTHIHE HACTABE Ca OCHOBHHM
LMIbEM J1a YUCHULIM OBJIajIajy NOTpeGHHM
NPaKTHYHNM 3HAHHUMA 33 PeIaBabe
KapaKTepHUCTHUHNX KBApOBa KOjH HACTajy Ha
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jenHOCMepHe eleKTPHUHE MalliHe Y
MHCTANIALM]y BO3WIA.

5. WcnuTuBake HCTIPABHOCTH paja
jenHOCMepHE eleKTpHUHE MalliHe Y
€NEKTPHUHO] MHCTANALIM]H PASTHUHTHX
€/EKTPOHCKHMX CHCTEMA BO3HIA Y TOKY
pana MoTopa.

4. lnjarHocTHyka Meperba
oznrosapajyhux ynpaBbaukux CUrHana
PasTHUNTHX THTIOBA jEIHOCMEPHUX
@NEKTPHUHIX MALIHHA TPEKO
KOMYHHKALMOHHX apaMeTapa.
Cumysaunja pasnnauTiX BpCTa
KBapOBa Ha jeIHOCMEPHHM MOTOPHMA
Koja ce jaBIbajy y eKcruioaTarmjn
Bo3Wna 1 npahemwe npeko
KOMYHHKALIMOHO MepHUX ypehaja
(cTBapHe BPEIIHOCTH, OCLIMIIOCKON).

HATNIOMEHA:
JenHocmepHum
WCMIUTHBAbA MOIpasymMeBay

jeIHOCMEPHHM MallMHamMa y PasindHTHM
€JIEKTPOHCKHM CHCTEMHMA BO3MJIA.

TNpakTHUHY HACTABY PEATH30BATH y PATHOHHLH
rkone/cepBucy, npema mMoryhHocTiMa, Ha
PATUYHTAM THIOBHMA BO3MIA.

3anaTke Ha NPaKTHYHO] HACTABM OPraHM30BaTH
Tako ja y wro Behoj Mepu npescTaBbajy peanse
npoGieme Koju e TOKOM pajia BO3MIIA M0jaBIbyjy
Ha je/IHOCMEPHHM MallHHaMa Y eeKTPOHCKHM
CcHCTEMHMA BO3HIA. Y TOM LHbY H3BPIIHTH
pasnuuNTe CHMYNALje KapaKTePHCTHUHIX
KBApOBA Ca OCHOBHHM 3a/1aTKOM /1a YU€HHLH
TIOBEXKY TEOPHjCKa 3HaAMbA, MEPEHba Ca
11a00paTOPHjCKHX BEKOM 1 J1a OCHOBY TOra
CaMOCTAIHO pellie 1aTH npodiem kopuiuhemem
PACTIONIOKHBHX ENEKTPOHCKHX CEPBHCHUX
unpopmaimja, onpeme 1 MepHux ypehaja
paauonuue/nadopatopuje uin y
cepauicy/npeny3ehy.

JlnjarsocTruka mMepera Ha
MauMHaMa  Mopel  eNeKTPHUHHX
4eCTO M OTKNAMwaHe

Pa3sHUX MEXaHWYKHX HEHCTPABHOCTH Koje HacTajy y
TOKY eKcrioaTauuje Bo3ua, 360r uera noceGHo Tpeda
W Taj /€0 0OpaauTH, AeTabHO 0GjacHUTH W nokasaTh
YUYEHHULHMMA, OHOCHO HACTaBHMK MPaKTHYHE HacTaBe
Tpeba y 3aBMCHOCTH OJI THNA jeIHOCMEPHE MalluHe
nokasaTi KOMIUIETHa ﬂVljaFHOCTM‘IKa Mepema KOja

noapasymesajy

npaBuiHy  ynotpedy pasHe

JMjarHocTHYKe onpeme, anata u ypehaja y paanonuum.

= Cruuare npakTHIHHX
3HAA U3 HAM3IMEHUYHUX
MalliHa Ha BO3MINMA

MICHTU(HKYje HAH3MEHHYHE MALIMHE Y
€NEeKTPHYHOj HHCTAIALM]H PA3THIHTHX
@JNEKTPOHCKUX CHCTEMA BO3MII,

YOUH KapaKTEPHCTHUHE KBAPOBE HAM3MEHHUHIX
MaIuHa, NPABHIHO HX OTKIOHH WIH 3aMEHH
@NeKTPHYHY MalIMHy y CKJIally ca nperopykama
npousBoljaua 0IHOCHO CEPBHCHO] NOKYMEHTALMH
BO3WIA

KOPHCTH [IjarHOCTHUKY ompemy U ypehaje
PasnMuMTHX NponsBohaya y Kby peluasaiba
KapaKTepHCTHYHNX KBAPOBA HA HAW3MEHHUHIHM
MauHHama,

€amMOCTaHO M3BPLIM IHjarHOCTHYKA MEperba NpH
PAsIMUNTHM KBAPOBUMA HAN3MEHWUHMX MAlIHHa,

1. AHanu3a eJeKTPOHCKOT cHCTeMa
BO3WIIA, BH3Ye/IeHH npernen, yniheme
 KOHTPOJIA HCTIPABHOCTH CBHX
HAM3MEHWYHHX MAlIMHA.

2. INpaBunua u3rpaamwa anrepHaTopa
npema ynyTcTBy nponssohaua
BO3HJIA/€IEKTPOHCKHM CEPBHCHIM
nH(popMatmama,

3. Pactasbame u aeektaumja
TNIOje/IMHKX elleMeHaTa anTepHaTopa.
H3Bohere MambHX jeTHOCTaBHM]HX
ONpaBKH.

4. CacTaBjbare M NPaBUIIHA Yrpa/iiba
anTepHaTopa y MHCTalalUMjy BO3MIA.

TpakTuuHy HacTaBy y Tpajamy o 12 uacosa
OpraHM30BaTH N0 rpynama 1o 10 yuennka y rpynu
HA TPH /IO YETHPH PAIHA MECTA Y 3aBHCHOCTH 011
ONMPEMILEHOCTH PJIMOHHLIE OMPEMOM, MaKeTama,
BO3WJIOM MM Y cepBHCy/nipeny3ehy,

Ha nouetky neta/bHO 06jaCHHCTH CBE MOTPeGHe
3alITHTHE Mepe 1a He Johe 10 nopeljuBama
yueHuKa u omreljerba aujarHocTHUKuX ypehaja u
onpeme.

M3BpLWINTH KBATMTETHY NPHNPEMY M OpraHU3aLujy
peanmsaiije NPaKTHYHE HACTABE CA OCHOBHHM
LMJLEM J1a YUEHHLH OBJlajiajy NOTPeGHM
NPAKTHYHAM 3HAHHMA 32 PEIIaBakbe CIIOKEHH]UX
KBapOBA KOjH HACTA]y HA HAMZMEHHYHMM
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WCTe OTKIOHH, YIPaju H HCTIHTA ENEeKTPHYHY
MaUIHHY Ha BO3WJIO.

5. McnuTyBaibe HCMPaBHOCTH paja
alTepHaTOPa HAKOH Yrpajiie NpH pajy
MoTopa.

4. JlujarHocTHuKa Meperba
ozroapajyhiux ynpasbaukux CHrHana
PA3TMUNTHX THIOBA HAM3MEHHYHHX
MalIMHA MPEKO KOMYHHKAHOHHX
napamerapa.

5. Cumysiauuja pasimuuTUX BpCTa
KBapOBa Ha HAH3MEHHIHUM MOTOPHMA
Koja ce jaBIbajy y eKcrioaTauuj1
BO3MIa 1 palierse npeko
KOMYHHMKalUHOHO MepHHX ypehaja
(cTBapHe BPENHOCTH, OCIMIOCKONCKA
Mepema)..

MallHHaMa Y PA3THYHTHM eeKTPOHCKHM
CHCTEMHMa BO3HJIA.

o TlpakTHuHy HACTaBy PEAU30BATH y PaIHOHHLI
wikozne/cepBucy, npema MoryhHocTiMa, Ha
PA3TUUNTHM THIOBHMA BO3MJIA..

®  3ajaTke Ha NPaKTHYHO] HACTABM OPraHM30BaTH
TaKo 1a y wto Behoj Mepu npescTaBibajy peaste
npobGieMe KojH ce TOKOM pajia BO3WIA MOjaBbyjy
HA HaM3MEHHYHUM MallliHAMa Y eIeKTPOHCKHM
CHCTEMHMA BO3HIA. Y TOM LHIbY H3BPLIMTH
pasTHuNTE CHMYJIaLje KapaKTepHCTHYHMX
KBapOBA CA OCHOBHHM 3a/IaTKOM J1a y4EHHIIH
TOBEXKY TEOPHjCKA 3HaMA, MEpera ca
nabopaToOPHjCKHX BEKOH U 1a OCHOBY TOTa
CaMOCTAJIHO peliie 1aTh npodiem kopuiherem
PACMONIOKHMBHX ENIEKTPOHCKHUX CEPBHCHHX
uHdopmaIja, onpeme u MepHux ypehaja
panuoHuLe/naboparopuje win y

cepeucy/mpeysehy.
HATIOMEHA: JlujarHocriyka Mepeba Ha
HAaU3MEHWYHHM  MallMHAMa, TOpel  eNeKTPHUHHX

WCTINTHBabA  TMOJIPasyMeBay W HECTO OTKIamame
Pa3HUX MEXaHWYKHX HEHCTPaBHOCTH Koje HacTajy y
TOKY eKCIioaTaiije Bo3una, 30or uera noceGHo Tpeba
W Taj 1e0 06panuTH, AeTa/bHO OOjaCHUTH M NOKasaTH
YYEHHLMMA, OJIHOCHO HACTABHHK NPaKTHYHE HacTaBe
TpeGa y 3aBMCHOCTH Ol THNA HAW3MEHWYHE MallHHe
00paauTH KOMMIETHa JMjarHOCTHUKA Meperwa Koja
noapasymesajy npaBujIHy ynotpedy pazte
JMjarHOCTHYKe onpeme u ypehaja y pagroHnuu.

Cruuame npakTHIHNX
3Hama U3 CHCTeMa 3a
najkeme cMelle 0To
MoTopa

MACHTH(HKYje OCHOBHE KOMIIOHEHTE CHCTEMA 32
nasbere CMelie 0To MOTOpa,

YOUH KapaKTePUCTHUHE KBAPOBE y CHCTEMY NasbeHa
cMelle 0TO MOTOPA, OTK/IOHH KBAp MIlH 3aMeHH
KOMIIOHEHTY CHCTeMa y CKJIally ca npenopykama
npou3Boljaua 0IHOCHO CEPBHCHO] TOKYMEHTALH]H
BO3WIA

KOPHCTH MjarHOCTHYKY onpemy  ypehaje
pazauunTHX poussohaua y Wby pelaBara
CIOKEHHJHX KBApOBA Y CHCTEMY Masberba CMEllle 0To
MoTopa,

CaMOCTaITHO M3BPUIM AHjarHOCTHYKA MEPEra y
PaZTMUNTHM CHCTEMHMA GaTepPHCKOT Nabera i
OTKJIOHH OCHOBHH Y3POK KBapa.

1. AHanu3a eIeKTPOHCKOT CHCTeMa 3a
najbera cMellle BO3MIIA, BU3yeleHH
npersien enemenarta , uniiherse u
KOHTPOJIa HCTPABHOCTH CBHX
elleMeHaTa CHCTeMa 3a NaJbetbe.

2. TlpasuiiHa u3rpajma pasBoaHHKa 3a
najbewe, yTBphUBare HCIPAaBHOCTH,
ompaBka/3aMeHa, yrpaamba n
ToZIeIIaBakhe YIJIa nabeha
CTPOGOCKONCKOM METOIOM Ha
CTapujuM BO3WINMA MPeMa ymyTCTBY
rpousBoljaya BO3KIa/eIEKTPOHCKHM
CcepBHCHUM HH(pOpMalHama,
Cumynauuja pasauuauTHX

e [lpakTuuHy HacTaBy y Tpajatby o 12 uyacosa
OpraHn30BaTH 1o rpynama 110 10 yuennka y rpynu
Ha TPH JI0 YETHPH PajiHa MECTA Y 3aBHCHOCTH OJ1
ONPEMIEHOCTH PATHOHHIIE OTIPEMOM, MaKeTama,
BO3UIIOM WIIH Y cepBuCy/npenysehy.

*  Ha nouerky ietajbHO 0GjaCHUCTH CBE NOTpeGHe
3aITUTHE Mepe J1a He Johe 1o nospehuBama
yuenuKa u owTelera aujarHocTHIKUX ypehaja u
onpeme.

*  M3BpUIMTH KBAJIMTETHY NPUNPEMY H OpraHH3almjy
peani3alije NMPaKTHYHE HACTABE CA OCHOBHHM
LMIBEM /1A yHEHHIIH OBJIa/Iajy NOTPEGHHM
NPAKTHYHIM 3HAHKHMA 32 PeLIaBabe CIOKEHHjHX
KBApOBA KOjU HACTA]y Y PABIMUMTHM CHCTEMHMA
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KapakTepHCTHYHHUX KBaposa.

3. Jletasban mperiest cucTema 3a
Nabebe ca TPAaH3UCTOPCKUM
CHCTEMHMA Najbersa, ONpaBKa 1
noJie1aBathe HCNPABHOT paja
CcHCTeMa, IMjarHOCTHYKA Meperha y
cucTeMy Ha Bo3iy. Cumyaiuja
PasIHYUTUX KAPAKTEPHCTHYHHUX
KBapoBa

4. Jletasban nperiest e1eKTPOHCKOT
CHCTEMa 3a Nasberbe, 3aMeHa
e/leMeHaTa M MpoBepa UCTIPABHOT pajia
CHCTeMa, MjarHOCTHYKA Meperba y
cucTemy Ha Bo3uiy. Cumynanuja
PasIHYUTUX KAPAKTEPHCTHYHHUX
KBapoBa

5. Jletasban mperiest cucTema 3a
naberbe ca IBOBApHUUHIM GoOuHama,
3aMeHa eJleMeHaTa y cHetemy i
poOBEpa HCTIPABHOT Pajia CHCTEMa,
JIMjarHOCTHUKA KOMYHHUKAUMOHA H
OCLIHJIOCKOTNCKA MEpPEha Y CHCTEMY Ha
BO3MITy.CHMYJTaLiMja PasIHuuTHX
KapakTepUCTHYHHUX KBapoBa.

6. JleTasbaH mperies cuctema 3a
nabeme CajEIJHOBapHH‘IHVIM » 3aMeHa
efieMeHaTa y CHCTeMY M npoBepa
HUCNpaBHOT paaa cucTema,
ﬂ“jarHDCTM‘IKa KOMYHHKallMOHa 1
OCLIMJIOCKOTNCKA MEpPEha Y CHCTEMY Ha
BO3uTy.CUMyJIaLuja pasinuuTUX
KapakTepUCTHYHHUX KBaposa.

7. TpoBepa cHcTeMa 3a CripeyaBarbe
JI€TOHaTHUBHOT paja u
KapakTepUCTHYHA UCTTUTHBAA,
onpaeke, 3aMeHe,

8. CumyJupare pasa BO3uia y
YCNOBHUMA MabHX €IEKTPOMArHeHUX
CMETHH U KapakTEPUCTHYHA MEPEHHA.
TpoBepa npeys3eTHx Mepa 3a
CrpeyaBame WHpema
CJIEKTPOMArHEHTHX CMETHH.

naberma CMeLe 0TO MOTOpa.

e [lpakTuuHy HacTaBy peann30BaTH y paIHOHULK
wKosie/cepBucy, npema MoryliHoctima, Ha
PasIu4UTUM TUIIOBHMA BO3WIIA.

®  3ajarke Ha NPaKTHYHOj HACTABH OPraHM30BATH
TaKo Ja y wTo Behioj Mepy npencTaBbajy peanHe
npoGieMe Koju ce TOKOM pajia BO3W/IA N0jaBibyjy
Y CHCTEMHMA Nasbetba CMELITe 0TO MOTOpa. Y TOM
LiJbY M3BPLINTH PA3MYnUTe CUMYIaLnje
KapaKTePHCTHYHIX KBAPOBA €4 OCHOBHHM
3a/1aTKOM /1 YUEHHLIH I0BEKY TEOPHCKA 3HAIbA H
Mepera ca 1abopaTopHjCKUX BeKOH 1 /1a OCHOBY
TOra CAMOCTATHO pellie 1aTH npoGem
KkopHifieeM PacrioNOKUBHX eIeKTPOHCKHX
cepBHCHUX MH(pOPMALIH]a, OTIpeMe U MEpHIX
ypehaja paxuonnue/nadoparopuje uin y
cepaucy/npenysehy..

HAINOMEHA: JlujarHocTiika Mepera Ha
KOMIOHEHTAMa ~ CHCTeMA 33 Majkelme  1opel
CJNIEKTPUYHUX MCMIUTHBAKA MojpasymeBay 4ecTo M

OTKIakbarbe PasHUX MEXaHWUKNX HEHCTIPABHOCTH Koje
HacTajy y TOKy eKcrjoatauuje Bo3una, 300r uera
nocebHo Tpeba M Taj ae0 0OpaaMTH, AeTa/bHO
00jacHMTM M NOKa3aTH  YYEHWLMMA,  OIHOCHO
HACTABHHK MPAKTHUHE HaCTaBe Tpeba y 3aBUCHOCTH Ol
THITA CHCTEMA 3 MaJbeHe CMelle MOKa3aTH KOMIIeTHa
JIMjarHOCTHYKA Meperha Koja NojpasymeBajy npaBuiHy
ynotpeby pasHe amjarHoctuuke ompeme M ypehaja y
PAZTHOHHLH.
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L Cruuame NPaKTHYHUX
3HaHa H3 HHLYKUHOHUX
KanemoBa Ha BO3HINMA

HICHTH(HKYjE PasTHUMTE BPCTE HHIYKIHOHHX
KajleMoBa y €/IeKTPHUHO] WHCTANaLM]H PasinauTHX
€JIEKTPOHCKHX CHCTEMA 3a YNPAB/babe PaioM 0TO
MoTopa,

YOUH KapaKTepHCTHUHE KBapOBE MHIYKIMOHHX
KaseMoBa, MPaBUITHO HX OTKIOHHU HIIH 3aMEHH Y
CKJajly ca mpenopykama npomsBoljaa oHOCHO
CEPBHCHOj IOKYMEHTALIMjH BO3HIA

KOPHCTH JIMjarHOCTHYKY ompemy 1 ypehaje
PasTMUATHX NPOM3BONaUa Y UNIbY pelaBarba
CJIOXKEHN]HX KBAPOBA HA HHCKOHANIOHCKOM 1
BHCOKOHATNOHCKOM JIeJTy CHCTEMa 3a Naberbe CMelle
0TO MOTOpa

€aMOCTAIHO M3BPILM AjarHOCTHYKA Mepera
PA3TUUATHX KBAPOBA HHYKLIMOHKX KAJeMOBa Y
@JIEKTPOHCKOM CHCTEMY yTIPaB/batha PaioM 0TO
MoTOpa.

1. Ananmsa crcTema 3a nabere
cMellie BO3WITA, BU3YETHHU Mpersen
KOHEKTOPa M e/eKTPHUHUX
NPOBOJIHKMKA Y LEJOj HHCTANALM]H
yNpaBIbarba MOTOPOM, a M0CeGHO Ha
BOJIOBHMA KOjH Cy Be3aHH 3a
MHIYKUMOHH KaneMm.

2. [paBusiHa M3rpajba HHIYKUHOHOT
Kasema, yTBplHBakbE HCMIPABHOCTH,
3aMeHa, TIOHOBHA yrpaiba i
TIPHKIbYUEHE Y eNEeKTPHUHY
MHCTaNauujy BO3MIa npema ynyTcTBy
npow3Boljaua BO3MIA/eIEKTPOHCKHM
CepBHCHHM HH(pOpMAIHaMa.

3. IokpeTatbe Bozuia 1 npahewe paia
MoTOpa y (hasi 3arpeBara, y NpasHoM
xoty 1 Ha nosehanom Gpojy oGpTaja.
4. JlujarHocTHuKa Mepera ca
KOMYHHKALMOHIM ypeljajiuma u
OCLIJIOCKOTIOM Y CHCTeMY Majbeta i
OCTa/TUM e/IeMEHTHMA eNEeKTPOHCKOT

CHCTeMa 3a yNpaBsbatse PaloM MOTOpa.

5. JlnjarHocTuyka Meperba u
OTKNamame KBapoBa y CUCTEMY
Nasberba CMellle Ha PasIHINTHM
CUCTEMHUMA MabeHA PasIHYUTHX
rpon3Bohaya Bo3ua.

o [lpakTHuHy HacTaBy y Tpajaiy on 12 uacosa
OpraHu3oBaTH No rpynama 1o 10 yuenuka y rpynu
Ha TPH IO YETHPH PaiHa MECTa Y 3aBUCHOCTH 01
ONPEMJLEHOCTH PaIMOHHLIE ONPEMOM, MaKeTama,
BO3WJIOM WJIM y cepBucy/npenysehy,

*  Ha nouerky nerassHo 0GjacHHCTH CBE nOTpeOHe
3alTUTHE Mepe /ia He 1ohe 10 nopehuBama
yueHuka u omrelera aujarHocTHIKNX ypehaja
onpeme.

®  V3BpuIMTH KBAJMTETHY NPUNPEMY H OpraHu3aLujy
peajiu3atiije NPakTHYHE HAaCTaBe Ca OCHOBHHM
LHIbEM 13 YUEHWLH OBJIaajy MOTPeGHNM
NPAKTHYHIM 3HAHUMA 32 PElIaBakbe CIIOKEHH]UX
KBapOBa KOjH HACTAjy y HUCKOHATNOHCKOM H
BHCOKOHAMOHCKOM /1Ty CHCTEMA 32 Nabehe
cMellie 0TO MOTopa.

o [pakTHuHy HACTaBy Peanu30BaTH y PaMOHHLM
wKosie/cepsucy, npema MoryhHocTuma, Ha
Pa3IMYMTAM THITOBHMA BO3MJIA.

®  3ajaTke HAa NPAKTHYHOj HACTABH OPraHH30BATH
TaKo 1a y wro Behoj MepH NpescTaBbajy peante
npoGeMe Koju Ce TOKOM pajia BO3MIIA MOjaBIbyjy
Y BHCOKOHATIOHCKOM H HHCKOHAMOHCKOM JelTy
cHCTeMa 3a Nasberbe CMelle, a KOji Cy Be3aHH
TNIPBEHCTBEHO 33 HHAYKIMOHH KaleM. Y TOM iy
M3BPIINTH PA3IHYHTe CHMYALje
KapaKTepHCTHYHUX KBAPOBA C4 OCHOBHHM
3a/IaTKOM J1a yHEHHILIH TIOBEKY TEOPHjCKA 3HAkbA,
Meperba ca J1abopaTopHjCKUX BEeKOH U 1a OCHOBY
TOra CaMOCTAITHO pellie JaTh npodiem
KOpHINeHweM PaCToNOKHBHX EIEKTPOHCKHX
CepBHCHHX HH(OPMAILHja, OpeMe H MEpHUX
ypehaja panuonuie/naGopatopuje uin y
ceparicy/npenysehy.

HATNIOMEHA: JlujarHocTuuka Meperba Ha
MHYKIMOHHM KaeMOBHMA HOBHjHX BO3MJIA YECTO HE
omoryhaBajy u3Boljere Mepewa Ha CeKyHIapHOj
cTpanu, 300r 4era noceGHy makiwy Tpeda MOCBETHTH
KOMYHHKaUHOHMM ~ MEpeHHMa M CBUM  OCTAlnM
PACMIOIOKHBAM  OCLMIOCKONICKHM — MepersivMa Y
3ABUCHOCTH O]l TEXHMYKOT pellieHa HHIyKUHOHOT
kanema. M3 Tor pasnora nocebHy naxiby NOCBETHTH
OCUHIOCKONICKHM MEpEHHMa Ha CTapHjuM THIOBHUMA
MHAYKUMOHHX KaJeMOBa Ca JIeTa/bHUM ofjalitbernma
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Y UWJbY OTKPHBAH:a NOBPEMEHHNX CIIOKEHH]HX KBapoBa
Ha MHIYKUMOHHM KajleMOoBHMa (MOBPEMEHH MNpeKHi,
JleIMMHYaH KPaTKH Crloj Ha NpUMapy, ....)

®  Cruuame NpakTHIHHX
3Hamba u3 ceehuua Ha
BO3MIHMA

MACHTHUKYje OCHOBHE TeXHHYKE MOAATKe O
yrpahenum cBehiiiama Ha BO3uIy 3a pasiuumuTe
BPCTE NOroHa M3 CePBUCHMX HH(OpMaLija,

YOuH KapaKTepHCTHUHE KBapoBe Ha cBehiiiama.
YOUH KapaKTepHCTHUHE KBAPOBE Y MPOCTOPY 32
caropeBare Ha OCHOBY W3rieaa caehue.
WICHTH(UKYje KapaKTePHCTHYHE KBApOBE y
BHCOKOHAMOHCKOM JIeJTy CHCTEMa 3a Mabere Ha
OCHOBY KOMYHHKALIMOHUX M OCUMJIOCKOTICKHX
Mepema,

NpenosHa u OTKIIOHH KapaKTePUCTHYHE
HencnpaBHOCTH cBehmLa Npy paty 0TO MOTOpa Ha
GensuH v Ha TeunH HaTHH rac.

KOPHCTH JMjarHOCTHUKY onpemy  ypehaje
PasIMUNTHX Mpou3Bohaua y UMby peliaBara
CIOKEHUUX KBAPOBA Y CHCTEMY HHIYKLMOHH KaJleM,
kaboBu, cehiuLe,

€aMOCTATHO M3BPLIH IjarHOCTHYKA MEPea NpH
PasNMUNTHM KBapoBUMA cBehHLa Y pasinunTum
PpeKMMHUMA pajia MOTopa.

1. AHanu3a eNIeKTPOHCKOT CHCTEMa 3a
YNpaBibakbe PagoM MOTOpa,
BH3YEJIEHHU MPETJIe/l KOMIOHEHTH
CHCTEMa 3a Mabetbe CMelle i
KOHTPOJIa HCTIPaBHOCTH.

2. Msrpammwa ceehuuia, netamban
TperieNl CTaka eeKTpoia i H301aTopa
caehiniiie, npoBepa y cepBUCHO]
JIOKYMEHTALH]H O HCTIPAaBHOCTH
yrpaljene cBehnie Ha KOHKPETHO
BO3WJIO.

3. MpaBunua yrpaawa cehue,
KOHTPOJIA CBHX MPUKJbYUHHX
BHCOKOHANOHCKUX KaG0Ba/KoMmieTa
600HHe, HCMIPaBHOCTH Mace W NpoBepa
HMCNIPaBHOCTH paja cucTeMa
YNpaBjbakba pa oM MOTOpA.

4. JlujarHocTHYKa KOMYHHKALMOHA
Mepera 1 H3aBajatbe
KOMYHHKALIMOHHX TapamMeTapa Koju ¢y
BE3aHH 3a Pal BUCOKOHAMOHCKOT fesia
CHCTEMA 32 MasbeHe.

5. Cumysauuja pasinuuTiX KBapoBa y
cucTeMy 606mHa-kabnoBu-cBehie,
HX0BA IMTAHOCTHKA oMoy
OCUHIOCKONCKHX Meperba,
nojiewasare 3a3opa caehe u
npahiere KpaKTepUCTHYIHUX BPEIHOCTH
OCUHIOTPaMa BUCOKOT HArOHa Mpi
MHTEPBEHLIjaMa y CHCTeMY.

5. JlnjarHocTuyka KOMYHHKaLHOHA
Mepersa Ha BO3WIy ca yrpaheHum
racHuM ypehajem u yodaBare
KapaKkTepHCTHUHHX HEHCTIPABHOCTH
npu pazty Ha GeH3HH U TPH pajy Ha
TeuHu HaTHH rac.

e TIpakTuuHy HacTaBy y Tpajaiby o1 6 uacosa
opraHu30BaTH o rpynama 0 10 yuenuka y rpynu
HA TPH IO YETHPH PajiHa MECTA Y 3aBUCHOCTH 01
ONPEMIBLEHOCTH PAZTHOHHILIE OTIPEMOM, MaKeTama,
BO3HIJIOM WJIH Y cepBHCY/npey3ehy.

®  Ha nouetky neTabHo 00jacHHCTH CBe NOTpedHe
3alITHTHE Mepe Ja He Johje 210 nospehuBara
yuennka u omrehera anjarnocTuukmx ypehaja n
onpeme.

e M3BpLIMTH KBANMUTETHY NMPUIPEMY H OpraHu3aLmjy
peannsalje MPaKTHUHE HACTABE Ca OCHOBHHM
LHJBbEM /1A YYEHHIIH OBNIa/Iajy MOTPeGHHM
NPAKTHYHIM 3HAHHMA 32 PELIABaE CIIOKEHHJHX
KBapoBa KOjH HacTajy Ha cehmiama y
PasAMYHTHM ENEKTPOHCKHM CHCTEMHMA BO3HIIA.

o [pakTHuHy HACTABY PEAH30BATH Y PATHOHHLIK
iKozie/cepBucy, npema MoryhHocTHMa, Ha
PAsTHUNTHM THIIOBHMA BO3MIA.

©  3ajaTke HA NPAKTHUHO] HACTABH OPTaHH30BATH
Tako Ja y wto Behioj Mepu npejcTaesbajy peajHe
npoGieme Koji ce TOKOM pajia BO3HIIa N0jaBIbyjy
y CHCTeMY HHYKUMOHH KajleM-kaGioBu-cehuie
¥ eNeKTPOHCKHM CHCTEMHMA BO3HIA. V TOM LHIbY
M3BPUINTH PA3IHYHTE CHMYJIALiTje
KapakTepHCTHYHIX KBAPOBA CA OCHOBHHM
3a/1aTKOM /1a YUEHHLI TIOBEKY TEOPHjCKA 3HAMbA,
Mepersa ca 1aGopaTOPHjCKIX BEXKOH 1 J1a OCHOBY
TOra CaMOCTAJTHO pellie AaTh npodiem
KopuihereM PacroNokHBHX NEKTPOHCKHX
CepBHCHHX HH(OPMALIHja, OTIpeME U MEPHHX
ypehaja paxuonnie/nadoparopuje win y
cepsucy/npenysehy.

HAIOMEHA: JlujarHocTuuka mepera Ha
cpehnuava, Mopen  ENEKTPHYHMX — HCIHTHBaMWa
noupasymeay M HECTO  OTKIamwamwe  PasHuX

MEXaHWUKHX HeHCTPaBHOCTH Koje Hactajy y TOKY
eKcruoaTaluje Bo3uaa, 360r uera noce6GHo Tpeda 1 Taj
neo  oOpaauTH, AeTa/bHO 00jaCHHTH W MOKa3aTH
YUEHWLMMA, OIHOCHO HACTABHHMK MPAKTHYHE HACTaBe
Tpeﬁa ¥ 3aBHCHOCTH 01 TEXHHYKOr peliewa
CEKYHIAapHOr Jejla  CHCTEMa 3a Naberhe oﬁpammﬂ
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KOMILIETHA
nojipasymeBajy

ZIMjarHocTHUKa
npaBuIIHy

Mepetba Koja
ynotpedy pasHe

JwmjarHocTuuke onpeme u ypehaja y paanonuum.

Cruuame npakTHuHIX
3Hama U3 cHcTeMa
KOHTpOJIE MyHerba
LMIHHPA BA3yXOM

KOPHCTH CAMOCTAJIHO TEXHUKY JOKyMEHTalujy,
MepHe ypehjaje u onpemy y paanoHuim/cepsucy
M3BPLUK pacTaBbakbe, AedeKTaunjy, onpasky,
nposepy, NoTpe6Ha MozeIaBaka CBUX KOMIOHETHH
Y CHCTEMY EJIEKTPOHCKOT raca

M3BPLIU PACTABIbAH:E, ONPABKY, POBEPY
HCMPABHOCTH, NOTPEGHA M0/Ie1IaBaba CBHX
KOMIOHEHTH Y CHCTEMY YIpaB/batba PaioM
BEHTHIIA

H3BPLIM PACTABIbAH:E, ONPABKY, POBEPY
HUCMpaBHOCTH, noTpeﬁHa nojeuaBarmba CBUX
KOMIOHEHTH Y CHCTEMY Ha/lllyHeHha MoTopa
HM3BPIIIN PACTABIbAIbE, ONPABKY, POBEPY
MCMPABHOCTH, MOTpeOHA NOJe1IaBakha CBHX
KOMIMOHEHTH Y CHCTEMY PeLMPKYJIaliije H3ayBHUX
racosa.

1. AHanusa efeKTPOHCKOT CHCTeMa
BO3WIA, BH3YENICHH TIPErnes,
KOMYHHKALMOHA MEPEHa 1 KOHTPONa
MCMPaBHOCTH CBUX KOMIOHEHTH
CHUCTEMA 3a KOHTPOJY MyHheha
LIHHPA.

2. [paBuiHa U3rpaatba, 1eTajbaH
BU3yesHH npernes, nedexrauuja,
unwhere CBUX enemMeHata
€JIEKTPOHCKOT raca, yrpajitba, OCHOBHO
MoJicIaBamke CJIEKTPOHCKOr raca,
NoKpeTaka MOTOpa H nposepa
MCTPABHOCTH YTIPaB/bakha PaioM
€JIeKTPOHCKOT raca,

3. Iposepa y3ynueHoctu Gperactor
BpATHJIA 1 Paja BEHTHIIA, MPABHIHA
HM3rpajtha 3ynyacTor Kauuia, BUsyeaHu
npersies, AedyeKTamja CBUX eiemMeHaTa
Ppa3Bo/a, NpoBepa CeH3opa i
Ha3y0bEHUX BEHALA, H3BPIUIHHX
€JIeMeHaTa 3a ynpasjbambe 6pEFaCTOM
OCOBHHOM, MOHOBHO HCIIPABHO
noohese y . a3y moropa.
TlokpeTate MOTOA H MPOBEPa CBUX
KOMYHHKALMOHNX NlapaMeTapa i
CHHMaibe KAPAKTEPHCTHYHHX CHIHAA
GperacTor i KoJIeHACTOr BpaTHIIa,
CHrHazia yrnpasjbatba BEHTHIIUMA U
OCTAJIHX e/leMeHAT y 3aBHCHOCTH Ol
TEXHHUYKOT PeLleHa Ha BO3WIY.

4. Jletasba BU3YeIHH Npernen
KOMIOHEHTH Halllykberba MOTOpa.
UYuwhere, npasusiHa u3rpaama,
nedekTaunja, OTKIababe
HEUCTIPABHOCTH BE3aHMX 3a
MPJbaBIITHHY W HEHCTIPABHE BaKyme.
TlpoBepa akCHjalHOT U paaujanHor
xoza poropa TypGuHe. IIposepa
uypena yJba. [1poBepa perynauuje
TypOMHE Y 3aBUCHOCTH O/l TEXHHUKOT
petuersa. CacTaB barbe, TOKPETahe
MOTOpa H MPOBEpa HCMPABHOCTH paja.

HANIOMEHA:

IpakTnuHy HacTaBy y Tpajaby o1 12 yacoBa
OpraHu30BaTH 10 rpynama 10 10 yuennka y rpynu
HA TPH IO YETHPH PajiHA MECTA Y 3aBHCHOCTH 0L
ONPeMJbEHOCTH PaJIMOHHILE OTIPEMOM, MaKeTamMa
unn y cepsucy/npenysehy.

Ha nouetky nerasbHo 0GjacHUCTH CBe NMOTpeOHE
3alITHTHE Mepe a He ohe 10 nospehuBara
yueHuka u owreliera aujarHocTHuKuX ypehaja u
onpeme.

M3BpUINTH KBATHTETHY PUTIPEMY H OPraHH3aLIijy
peanuzaumje NpakTHUHE HacTaBe y G6J10Ky ca
OCHOBHHMM LIMJbEM /12 YUEHHLIM OBJIaajy
NOTPEGHIM NPAKTHUHHM 3HAHKHMA 33 PELIaBathe
CIIO)KEHH]UX KBAPOBA KOjH HACTAjy HA
KOMTIOHEHTaMa CHCTEMA KOHTPOJIE MyHekba
MOTOpA y PasiMuUTHM €ICKTPOHCKHM CHCTEMHMA
BO3MIA.

IMpaktuuHy HacTaBy y 610Ky peann3oBaTh y
PaaMOHULIA LIKOJIE, pemMa MoryfiHoCTHMa, Ha
PasTHYNTHM THMOBUMA Bo3ua. [To notpedn
HACTaBY OPraHW30BATH 1 PEATH30BATH y
cepBHCHMa.

3ajaTke Ha NPAKTHYHO] HACTABH OPraHH30BATH
Tako Ja y wto Behoj Mepu npencTasbajy peate
npobeMe Koji ce TOKOM pajia BO3WJIa N0jaBibyjy
Y CHCTEMY KOHTPOJIE MyHserba ITHHIPA y
PATHUNTHAM €EKTPOHCKIM CHCTEMHMA BO3HNA. Y
TOM LIHIbY H3BPUIMTH PA3THIUTE CHMYTALTje
KapaKTepHCTHYHIX KBAPOBA CA OCHOBHHM
3aJ1aTKOM 12 YYIEHHLI TIOBEIKY TEOPHCKA 3HAMbA,
Meperba ca 1abopaTopHjCKIX BEkKGH H MPaKTHUHE
HACTaBe H /1a OCHOBY TOa CAMOCTAHO Pellie AaTH
npo6rieM Kopuihermem pacronoKHBHX
€/IEKTPOHCKHX CEPBHCHIX HHdOpMaLja, onpeme
U MepHuX ypehaja
panmonuie/naGopaTopuje/cepsrica HIH Y
cepBucy/mpenysehy..

JinjarHocTnuka  Mepema  Ha

KOMIOHEHTaMa CHCTEMa 3a KOHTPOJTy MyHeHba BO3H/Ia
NOpe eNEKTPUIHNX HCTIMTHBAIbA N10IPa3yMeBay YecTo
M_OTKNakbhathe Pa3HUX MeXaHWYKHX HEHCIPaBHOCTH
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5. JletasbaH BU3€IEHH Mpernesn
CHCTEMA 3a PELMPKYJIALMjy U3yBHHX
racosa, unuihere EGR-a, nposepa
XO/1a KOTBE €/IeKTPOMArHeTa/BeHTHIIA,
npoBepa BakyMma, NpoBepa CTama
yCHCHe LeBH y noapyyjy Bpahara
M3JyBHHX racoBa  yTHuaj Heunucroha
Ha OCTale eNleMeHTe Y YCHCHO] rpani
(MPOTOKOMEP, CEH30P MPHTHCKA,
MPUIYLIHK JIenTHp,...). CacTaBbare
KOMIMOHEHTH CHCTEMA, MOKPETabe
MOTOpA U NIPOBEPA HCNPABHOCTH pajia.

Koje HacTajy y TOKy eKcruloaTauuje Bo3una, 360r yera
noceGHo Tpeda W Taj ne0 OOpaaMTH, AETABHO
O0jacHMTM M 1NOKa3aTH  YYCHWLMMA,  OIHOCHO
HACTAaBHHK NPaKTHYHE HACTaBe Tpeba y 3aBHCHOCTH 01
CHCTEMa Ha KOHKPETHOM BO3HJIy T0Ka3aTH KOMIUIETHa
ZIMjarHOCTHYKA Mepera Koja NnojpasyMeBajy npaBuiHy
ynotpeby paske amjarHoctTuuke ompeme M ypehaja y
PaHOHULIH/CepBHCY.

*  Cruuame npakTHIHHX
3HAbA M3 CHCTEMa
yOpusraBarba GeHsuHa

KOPHCTH CAMOCTAITHO TEXHUKY 1OKYMEHTaLlH]y,
MepHe ypehjaje u onpemy y paanoHuLm/cepBHCY
M3BpLUK pacTaBbarbe, AedeKTauujy, onpasKy,
npoBepy, NOTpeGHa NO/eLIABALA CBHX KOMIOHETHH
y cuctemy 3a 3a yopusrasamwe K n KE-Jetronic
H3BPLIH PACTABIbAHE, ONPABKY, MPOBEPY
HCTIPaBHOCTH, NOTPEGHa NoJeIIaBatba, 3aBPLIHY
NpOoBEPY CBUX KOMMOHEHTH y CHCTEMY 3a
ybpusrasate L n LH-Jetronic

M3BPLIH PaCTaBJbake, ONPaBKY, MPOBEPY
HMCNPAaBHOCTH, I'IOT]JCﬁHa noaelaBama CBUX
KOMIOHEHTH y CHCTeMy 3a yOpu3sraBatse Mono-
Jetronic

1. AHann3a eNeKTPOHCKOr CHCTeMa 3a
yOpusrasawe Gensuna K n KE-
Jetronic, neTaban BU3yeNeHH nperies,
u3rpama, uninhere, onpaska,
Yrpajisba i KOHTPO/IA HCMPaBHOCTH
CBHX KOMIMOHEHTH CHCTeMa 32
yOpusrasatbe.

2. AHanm3a eleKTPOHCKOT CHCTeMa 3a
yOpusraBamwe Gensuna L u LH-
Jetronic, netasban BU3yeneHH nperies,
u3rpaba, unihere, onpaska,
Yrpaiiba i KOHTPO/IA HCMIPaBHOCTH
CBHX KOMIMOHEHTH CHCTeMa 32
yOpu3raBate.

3. Ananm3a eleKTPOHCKOT CHCTeMa 3a
yOpusrasate Gensuna Mono-Jetronic,
JIeTasbaH BH3YEIIeHH Npernes,
n3rpamba, unihere, onpaska,
Yrpaiba i KOHTPO/IA HCMPaBHOCTH
CBHX KOMTMOHEHTH CHCTEMA 32
yOpu3raatbe.

4. Ananmnsa eleKTpOHCKOT chcTeMa
yOpH3raBamwa cTapijux
aMepHUKUX/janaHCKuX BO3MIIA,
ZIeTalbaH BU3yeJIeHH nperen,
u3rpama, uninhere, onpaska,
Yrpaiiba i KOHTPO/IA HCMIPaBHOCTH
CBHX KOMIIOHEHTH CHCTEMA 32
ybpusrapame.

o [IlpakTuuny HacTaBy y Tpajamy on 12 uacosa
OpraHM30BaTH no rpynama z1o 10 yuennka y rpynu
HA TPH 10 YETHPH PajiHa MECTA Y 3aBHCHOCTH 0L
ONPeMIbEHOCTH PaJIHOHULIE OTIPEMOM, MaKeTama.
Wiy cepucy/mpenysehy.

e Ha nouetky netabsHO 00jacHMCTH CBE NOTpeGHe
3alITHTHE Mepe J1a He Johe 10 noBpeluBara
yueHuka u owreljera anjarnocTuukmux ypehaja n
onpeme.

e M3BpuIMTH KBAIMTETHY NPUNPEMY U OpraHM3aLmjy
peani3alije NpakTHUHE HAcTaBe y GIOKy ca
OCHOBHHMM LIMJbEM J1a yHEHULM OBIANA]y
NOTPEGHMM NPAKTHUHIM 3HAMIMA 33 PELIaBate
CIIOKEHUjMX KBApOBa KOjH HacTajy Ha
KOMIIOHEHTaMa CHCTeMa 3a yOpu3raBame GeH3nHa
Y Pas/MUHTHM €JIEKTPOHCKHM CHCTEMHMA BO3WIIA.

e TlpakTuHy HacTaBy y 60Ky peannsoBaru y
paHoOHMLM WKOE, pema MoryhHocTHMa, Ha
PasnUYNUTUM THTIOBHUMA BO3MA. [To noTpedn
HACTABY OPraHW30BATH 1 PEANH30BATH y
cepBHCHMA.

e 3ajaTke HA NPAKTHYHO] HACTABH OPraHH30BATH
TaKo 1a y mto Behoj Mepy Npe/cTaBsbajy peante
npobeMe Koji ce TOKOM pajia BO3WJIa N0jaBibyjy
Y PasIHUNTHM CHCeMUMa yOpu3raBamba GeHsuna.
'V TOM Wby H3BPLIMTH Pa3THIHTE CHMYJTALHjE
KapaKTepHCTHYHHX KBAPOBA CA OCHOBHHM
3a71aTKOM /1a YUEHHLUH MOBEIKY TEOPHjCKa 3HAtbA,
Meperba ca 1aGopaToOpHjCKIX BEXKOH U NPAKTHIHE
HACTABE M J1a OCHOBY TOra CAMOCTAIHO ellie AaTh
npo6sieM KopuihierseM pacronoKHBIX
€JIEKTPOHCKHX CEPBHCHIX MH(pOpMaLWja, onpeme
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TEMA

LUUJEBH

UCXO0an
Tlo 3aBpuieTky Teme yuenuk he Gutu y cramy
na:

OBABE3HM U MPENOPYYEHU
CAIIP)KAJU TO TEMAMA

HAYUH OCTBAPUBAIA ITPOTPAMA

CnpernyTa u 0CHH/IATOPHA KOJIA

VnosHaBare Y4Y€HUKa
Ca CrpErHyTHM U
OCLITATOPHHM
KOJIHMA H ElbHXOBOM
MPHMEHOM.

« 00jacHu MHIYKTHBHY CNIpery Kajiema
EHY MPUMEHY, H3pauyHa Koe(HLjeHT
MHILYKTHBHE Cripere;

* OMMIUE NPHHLMN paja TpaHchopMaTopa 1
ayToTpaHC(OPMATOPa M HIXOBY MPUMEHY

« objacHu cn0GOHE OCLINALLIje U H3Bene
ToMcoHOB oGpasaiy;

« npenosHa pasnuky usvehy naeansor u
PeasiHOT OCLHIATOPHOT KoJa;

* oGjacHu npuHLMN paja peaHor
OCLHJIATOPHOT KoNa ¥ 3padyHa
PE30HAHTHY y4ECTAHOCT U PONYCHH
orcer;

* 00jacHn NPUHLKIN Paja napaseHor
OCLIMJIATOPHOT KOJla M H3pauyHa
PE30HAHTHY yHECTAHOCT U PONYCHH
oncer;

« Habpoju BpcTe Crpera  Mpeno3Ha wbHxoBe
OCHOBHE KapaKTepHCTHKe.

* MHIYKTUBHO CNIPErHYTH KaJIEMOBH;

« Kosia ca MHIYKTHBHO CTIPErHY THM
KaJleMOBHMA;

« Tpancdopmarop u ayrotpancdopmatop;

+ CnoGonne ocumnatje 1 ToMCOHOB
oOpasall. MieanHo 1 peanHo ocLHIaTopHO
K010}

+ Penno ocunnatotro koso. dakrop
1106poTe  MPOMYCHMU OTICEr OCUMIATOPHOT
Kona:

« Tapanenno ocuunaropHo koino. [ponychn
OICEr OCLMIATOPHOT KoJ1a;

« CrperHyTa ocLMiaToOpHa Koa — BpcTe
cnpera.

BEXBE:

(3a 0bsiact CripernyTa u ocuUMIaTOpHa KoJjia)
1. Meperbe 0CUHIOCKONOM, aHATIOTHHM 1
JITHTATHAM MYJITUMETPOM Y CTIPErHYTHM 1
OCLMIATOPHHM KOJHMA

2.. Mepekbe MporyCHOr ofcera 0CLuIaTopHor
KOJIa METOJIOM pe30HaHce;

[penopyxke 3a peanuzaunjy Teme Cnpernyra u
OCUWIATOPHA KOJa

OGjacHUTH HHIYKTHBHY CNIPEry KajeMoBa  ieHy
npuMeHy, Kpo3 NpiMepe 0GjacHuTH
M3padyHaBame KoepHiMjeHTa HHIYKTHBHE
cnpere.

OGpanuty Tpanchopmatop u ayroTpancdopmatop
ca CTAHOBHIITA MPHMEHE U OipelHBatba 0OHOCA
Tpancdopmatmje

3a pe/HO U NMapasieiHo OCLIHIATOPHO KOJIO
BekGATH U3PAuyHABAILE PE3OHAHTHE yUCCTAHOCTH,
ozpeluBatbe nporycHor oncera u paktopa
nobpore.

CripernyTa ocumMiaTopHa kojia 00pauTi camo
HH(POPMATHBHO.

Tpodasun cucremn

Vno3xapame yueHnka
ca TpohasHim
cHCTeMHMa, BpCTama
¥ IPHMEHOM OBHX
cHcTema.

« HaBeJle OCHOBHE KapaKTepHCTHKE
TpohasHOT cHCTeMa H 0GjacHH HauMH
n06ujarba TpodhasHe eeKTPOMOTOPHE
cue;

« objacHy Be3uBabe HAMOTaja reHepatopa y
3BE3]1y M TPOYTao;

* 00jacHu Be3nBake NPHjeMHUKA Y 3Be31Y Y
Tpoyrao;

© YNOpeH CHMETPHYAH H HECHMETPHYaH
TpoQazHu cHCTEM:

o JeduHuIIe cHary TpodazHoOT cucTeMa;

« o0jacHu npuMeHy 0GPTHOT MarHeTHOr
noska.

« OCHOBHH NIOJMOBH 0 TPOazHUM
cuctemmma. CHMETpHUHH TPOasHit
cHeTeM;

« Be3a HamoTaja reHepaTopa y 3Be3fty u
TpOyrao;

« Besa npujemMHiKa y 38e3/1y M TPOYrao;

Hecnmerpruan TpodasHu crcTem;

Chara Tpo(asHor cucrema;

OBPTHO MarHeTHO NoJbe:

TIpuMena 0GPTHOT MarHETHOT M0Jba

(CHHXPOHHM M ACHHXPOHH MOTOPH).

B

Mpenopyxke 3a peanusaunjy Teme Tpodasun

cucremn

Hariacuty 3aliTo je noroaxmje Be3nsarwe Hasoja
¥ 3BE3/1y 33 HUCKOHATIOHCKY MPEXkKY:

OBPTHO MArHETHO MOJbE NpHKa3aTH nomoly
(azopckux aujarpama.

4. KOPEJIALIMJA CA APYTUM NPEAMETUMA, OHOCHO MOAYJUMA
Maremaruka, ®usnka, [TpakTuuna Hactasa, Enextponnka, Teopuja TenekomyHukaiuja, AnankatiuBuu coprsep, TeneKoMyHHKalHOHA Mepetba
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1 MepHuX ypehaja
panuoHuLe/1adoparopuje/cepprca Wi y
cepaucy/npenysehy

Cruuame npakTHuHAX
3Hama U3 crcTeMa
HHIMPEKTHOT 1
JMPEKTHOT yOpH3raBama
Gensuna

KOPHCTH CAMOCTAIHO TEXHUKY J0KYMEHTalujy,
mepHe ypehjaje n onpemy y paanoHmum/cepBuCy
M3BPUIHM NPOBEPY MCTPABHOCTH, H3rPajH, H3BPILK
neTajbaH Mperjes, OTKIOHM jeIHOCTaBHUje
KBApOBE/3aMEeHH eNIEKTPHUHY MyMITy 3a FOPHBO
H3BPIIIK POBEPY HCTIPABHOCTH CHCTEMA 32
pereHepauujy napa 13 pesepBoapa, pactaBu cBe
KOMIIOHEHTE, OTKJIOHH HEMCI’IPBBHOCTM/KEM?HM
nojemme KOMIIOHEHTE, yrpaau v IETa/bHO UCTTUTA
MCNpPAaBHOCT paja y pajiy MOTopa.
M3BpIIn IMjarHOCTHYKY MPOBEPY MCTIPABHOCTH pana
MOTOpa npema Hay4eHHM (aJanTHBHUM)
BPEAHOCTHMA, YOUH NPoGIIeM, NPaBUITHO OJBOJH,
MCMHUTA, OUMCTH Yrpaau Gpusraue 1 npoBepu
HMCMpaBHOCT pajia MOTopa,
MEBDU.IM unjamocmqka HUCMIUTUBAKA KOMIUIETHOT

CHCTeMa 3a IMPEeKTHO yOpH3raBatbe GeH3HUHa, 01BOjH,

WMCTINTA, 3aMEHH T0je/INHE KOMIOHEHTE W MCTIHTA
HCMPABHOCT paja 0To MOTOpa.

1. AHanusa efIeKTPOHCKOT CHCTeMa
BO3MIIA, BU3yeNeHH npernen, ynuihieme
H KOHTPOJIa HCMIPaBHOCTH CBHX
efleMeHaTa CHCTeMa 3a Harajatbe
FOPHBOM.

2. [paBuiHa M3rpajitba eNKeTPHIHE
TyMrie 3a FOPHBO, MPOBEPA TEXHHUKOT
CTarba, yrpajiiba i 3aBpLiHa NpoBepa
HCTIPABHOCTH paja (eneKTpHyHa
HCTTHTHBAHA, MPOBEPA MPHTHCKA H
MpOTOKa)

3. JlerasbaH mpernes cBUX KOMIOHETHH
CcHCTeMa 3a pereHepaijy napa us
pe3epBoapa, pacTasbare, unihere,
NpaBHIIHA Yrpajiiba, NpoBepa
HCTIPABHOCTH Pajia MPeKo
KOMYHHMKAlUMOHO MepHHX ypehaja.

4. Tposepa pana motopa npe uninhera
Gpu3raua npeko KOMYHHKAUMOHHX
BPENIHOCTH, YOUaBAHe aaNTHBHHX
napameTapa i HePaBHOMEPHOCTH y
pajty MOTOpa, NpaBHITHA AeMOHTAXKA,
npoBepa MI1a3a M KOJIHUHHE,
yarpassydHo uniihete Gpusraya,
npoBepa MI1a3a i KOUYHHE, NpaBHIHa
Yrpajisha 1 3aBpIIHA NPOBepa
HCNPaBHOT Pajia 0TO MOTOPA NMPeKo
KOMYHHKALIMOHHX TapameTapa.
TpoMeHa ananuMoHux napaveTapa
HakoH unuhera.

6. Jleta/bHO M3yyaBae
JIOKYMEHTalWje y HOBHjer cncTema
e/IeKTPOHCKeE peryaiuje paja
€JIeKTPUUHE TyMIIe 32 FOPHBO, MEpEHe
KOMYHHKALIHOHHX H OCUHJIOCKONCKHX
BEJINYMHA, H3TPA/iHba, ONpaBKa/3aMeHa
npeMa CepBHCHOj 1I0KyMEHTaLHjH
npoussohaua Bo3una.

[paktnuny HacTaBy y Tpajaiby o1 16 yacoBa
OpraHn30BaTH 1o rpynama 10 10 yuennka y rpynu
HA TPH 10 YETHPH PajiHa MECTA y 3aBUCHOCTH Ol
ONPeMJEHOCTH PAJIMOHHLIE OTIPEMOM, MaKeTama,
BO3WIOM WIIH Y cepBuCy/npenysehy,

Ha nouetky netasbHO 06jacHHCTH CBe NOTpeOHE
3aWTHTHE Mepe Aa He rohe 10 noBpehBarba
yueHuka 1 omrelera aMjarHocTHIKNX ypehaja u
onpeme.

VI3BpUIMTH KBATHTETHY NPUMPEMY H OPraHH3aLlijy
peani3alije NPaKTHYHE HACTABE CA OCHOBHHM
LHMIbEM J1a YYEHHLH OBJIazIajy NoTpeGHUM
NPaKTHYHIM 3HAHKUMA 32 PELIaBaAE CIIOKEHHJHX
KBapOBA y CHCTEMy Harlajamba FOpHBOM Ha
PasIMUNTHM HOBH]UM EJIEKTPOHCKHM CHCTEMHMA
YNpaBbarsa PazoM 0TO MOTOPa.

TNpaKkTHYHY HACTaBY Peanu3oBaTH y PaIHOHHIIN
wKose/cepBucy., npema MoryhHocTHMa, Ha
PA3TUUATHM THIIOBHMA BO3MIA.

3ajaTke Ha NPAKTHYHOj HACTABU OPraHU30BaTH
Tako Aa y wTo Behoj Mepn npeacTaBibajy peaiHe
npobsieMe KOjH ce TOKOM paja BO3Wjia nojasbyjy
Y CHCTEMHMA IMPEKTHOT W HHAUPEKTHOT
yOpusrasara ropusa. ¥ TOM LHJby H3BPIINTH
PATHUNTE CUMYJIALAje KApaKTEPHCTHUHIX
KBapOBA Ca OCHOBHHMM 3a/IaTKOM J1a yYeHHIIH
TOBEXY TEOPHjCKA 3HaMa, MEpera ca
nabopaTopHjcKuX BeKOH 1 1a OCHOBY Tora
caMOCTa/HO peie 1atH npobiem kopuihemem
PACMONIOKHBHX ENIEKTPOHCKHX CEPBHCHUX
uHdopmalmja, onpeme 1 MepHuX ypehaja
panuoHuLe/nabopatopuje i y
cepaucy/npeny3sehy,

Cruuamwe npakTHUHIX
3Hamwa U3 KOMOHHOBAHHX
cHCTeMa Masberba 1
yOpusraBarma

KOPHCTH JIjarHOCTHYKY orpemy 1 ypehaje
pazauunTHX npoussohaua y Wby perapara
CJIOKEHH]UX KBAPOBA y KOMOMHOBAHNM CHCTEMHUMa
nasera i yGpusrasara 0T0 MOTOpa,

1. JlnjarHocTHyka Meperba, BU3yenHu
nperes, pactapsbate, ynihere,
onpaBKa/3aMeHa, yrpajitba MojeIMHuX
KOMIIOHEHTH KOjé Cy OCHOBHH y3pOK

[paktiuHy HacTaBy y Tpajaiby oa 14 yacoBa
OpraHM30BaTH 1o rpynama 10 10 yuennuka y rpynu
HA TPU JI0 YETHPH PajIHa MECTa y 3aBHCHOCTH 011
OMNPEMJbEHOCTH PAAHOHHLE OTPEMOM, MaKeTaMa,
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CaMOCTaJTHO yOUH KapaKTePHCTHYHE KBapOBE
TNOje/IMHIX KOMIOHETH Y CHCTEMY yTIpaBbatba
MoTopoM M —Motronic, TpaBUTHO HX OTKJIOHH K
M3BPIIN 3aBPUIHY MPOBEPY HCMPABHOCTH y CKazly ca
npenopykama npoussoljaua/ cepBUCHO]
JIOKyMEHTaLIHjH BO3WIa

CaMOCTAJTHO yOUH KapaKTePHCTHYHE KBapOBE
TIOje/IMHIX KOMIOHETH y CHCTEMY yMpaBJbarha
Motopom ME —Motronic, NpaBuiiHoO KX OTKIOHH U
M3BPIUIN 3aBPUIHY MPOBEPY HCMPABHOCTH y CKaly ca
npenopykama npoussoljaua/ cepBUCHO]
JIOKyMEHTALIHjH BO3WIA

CaMOCTaJTHO yOUH KapaKTePHCTHYHE KBapOBE
TIOje/IMHMX KOMIOHETH y CHCTEMY yrpaBJbatha
MoTopom DI —Motronic, MPaBHIHO HX OTKIOHH i
M3BPIIN 3aBPIIHY MPOBEPY HCMIPABHOCTH y CKIALly ca
npeniopykama npom3Boljaua/ cepBHCHO]
JIOKyMEHTaLH]H BO3WIa

CaMOCTAJTHO yOUH KapaKTePUCTHYHE KBAPOBE
T0je/IMHIX KOMIIOHETH y CHCTEMIMA YNPaB/bata
MOTOPOM MO3HATHX CBETCKHX NPOM3BOaua HOBHjHX
BO3WJIA, NIPABIITHO HX OTKJIOHH H H3BPIIH 3aBPIIHY
npoBepy MCMPaBHOCTH Y CKIally ca npenopykama
npousBolaua/ CepBHCHOj IOKYMEHTALIM]H BO3HIA

KkBapa. KomnieTHa 3aBpuiHa
MCHHTHBAKA y CHCTEMY yripaBjbata M
~Motronic

2. JInjarHocTHYKa Meperba, BU3yelHH
Tperfiesl, pactasibare, Ynihere,
OnpaBKa/3aMeHa, Yrpajitba MojeIMHuX
KOMTIOHEHTH KOje Cy OCHOBHH y3pOK
kBapa. KommnieTHa 3aBpuiHa
HCTIHTHBAMA Y CHCTEMY YTPaB/barba
ME —Motronic

3. JIujarHocTHYKA Meperba, BU3yelHH
Tperfies, pactasibare, Yniherne,
OnpaBKa/3aMeHa, Yrpajitba MojeIMHuX
KOMIIOHEHTH KOj€ Cy OCHOBHH y3pOK
kBapa. Komnnetna 3aBpusa
HCITHTHBAMA Y CHCTEMY yNpaBsbara DI
—~Motronic

4. JlnjarHocTuuka Mepersa, BU3yeTHIn
nperies, pactaBibae,dumhene,
onpaBka/3aMeHa, yrpamba nojeIMHuxX
KOMTOHEHTH KOj€ Cy OCHOBHH Y3POK
KkBapa. KomnieTna 3aBpuna
HCITHTHBAMA Y CHCTEMHMA YIPABIbatha
MOTOPOM MO3HATHX CBETCKHX
npousBohaua HOBHjHX reHepainja
BO3MIA

BO3MJIOM WiIH Y cepBHCY/mpey3ehy,

Ha nouerky jetajbHO 0GjacHHCTH CBE NOTpeGHe
3alITHTHE Mepe Ja He nohe 710 nospehuBara
yueHHKa U owTelera aHjarHocTHIKKX ypehaja n
onpeme.

W3BpUIMTH KBATHTETHY NPHTIPEMY W OPraHH3aLiijy
peati3alije MPaKTHUHE HACTABE CA OCHOBHHM
UMJBEM JIa yHEHHLH OBJIajiajy NOTPeGHHM
NPaKTHYHIM 3HAHHMa 32 PEUIaBabe CIOKEHHjHX
KBapoBa KOj! HACTA]y Y PasIHuHTHM
KOMGMHOBAHHM CHCTEMUMA Nasberba i
yOpu3raBama 010 MOTOpa.

TNpaKTHYHY HACTABY PEANH30BATH Y PANHOHALIA
wmKosie/cepBuCy, npema MoryhHocTHMa, Ha
PA3TUUATHM THIIOBHMA BO3MJIA.

3ajaTke Ha NPAKTHYHOj HACTABH OPraHN30BATH
Tako 1a y wmTo Behoj Mepu npeacTapibajy peate
npoGieMe Koji ce TOKOM pajia BO3HJIa N0jaBIbyjy
Y Pa3INgHTHM KOMGHHOBAHIM CHCTEMAMA
nasbera M yopusrasama 0To MOTOpa. Y TOM LuIbY
M3BPUIMTH PA3IHIUTE CHMYaLje
KapakTepHCTHUHHX KBAPOBA CA OCHOBHHM
3a/1IaTKOM /1a YYEHHILH TIOBEXKY TEOPH|CKa 3HAHA,
Mepera ca 1aGopaTOpHjCKHX BEXOH H 1a OCHOBY
TOra CaMOCTAJIHO pellie aTh Npodiem
KopHINermeM PacroNokKHBHX eKTPOHCKUX
CepBHCHUX HH(OPMALLHja, ONpeMe i MEPHUX
ypehaja panuonuue/naGoparopuje/cepsuca.

Cruuamwe npakTHuHAX
3Hama u3
JIMjarHOCTHUKHX Mepera
eMHCHje W3yBHUX
racoBa 010 MOTOpa

MICHTH(UKYjEe OCHOBHE KOMIOHEHTE CHCTEMA 33
obpajty H3/yBHHX racoBa, 3Ha KHXOBY HaMeEHY,
MPUHLIMI Pajia ¥ KAPAKTEPHUCTHYHA [MjarHOCTHUKA.
Meperba,

YOUH KapakTepHCTHUHE KBAPOBE e/leMeHaTa y
M3IyBHOj TPaHH MOTOPA, MPABHITHO HX 3aMEHH 1
MpPOBEpH HCTIPABHOCT Paja Mo MHTakbY 3a10BObEH:A
HOPMH H3JlyBHHX racoBa

YOUH KapaKTePHCTHUHE BPEHOCTH MOje/IMHHX
racoBa eMHCHj€ M Ha OCHOBY HHX OTKPHje/NOTBPIH
OCHOBHE y3pOKe HEeHCTIPaBHOCTH MPH pajly MOTOpa
Ha OeHsnn/rac

KOPHCTH IMjarHoCTHUKy onipemy  ypehaje
PasIMYMTHX Npou3Boljaua y 1sby CaMOCTATHOT
pelaBama ClIOKEHHjHX KBapoBa y CHCTEMY
YNpaBIbama pajioM CaBPeMEHOr 0TO MOTOpA,

1. AHanusa efIeKTPOHCKOT CHCTeMa
YNpaBJbaka paaoM MOTopa ca
MOCeGHHM OCBPTOM Ha TEXHHYKO
pellierse H3lyBHE rPaHe MOTOpA.

2. lpaBuiiHa IMjarHoCTHYKa Mepera
eMucuje W31yBHHUX racosa Ha oTo
MOTOpHMa H3pal)eHNM MO pasInyHTHM
HOpMaMa eMHCHje H3yBHUX racoBa

3. JlerasbHa aHanu3a pesysrara
Mepewa eMncuje W31yBHHUX racosa u
Npeno3HaBame HEMCNPABHOCTH Y
cucremy cHabneBarmba TOpUBOM H
CHCTEMY TyH-€Ha Ba3yXoM,

3. JlerasbaH nperiies; KOMINOHEHTH
M3/lyBHE rpaHe, NpoBepa NCNPaBHOCTH
CeHs3opa (CEHSOPM KHCEOHMKA, a30THUX

[MpakTiuHy HacTaBy y Tpajarby 01 6 yacoBa
OpraHn30BaTH 1o rpynama 1o 10 yuennka y rpynu
HA TPH JI0 YETHPH PajiHA MECTA Y 3aBHCHOCTH Ol
ONPEMIBEHOCTH PATHOHHIIE OTIPEMOM, MaKeTama,
BO3WJIOM HIH Y cepBHCY/npeysehy,

Ha nouetky netasbHO 0GjacHHCTH CBe NOTpeOHE
3aWITHTHE Mepe Ja He nohe 10 noBpehnBarba
YUeHHKa , TPOBAA M3/lyBHUM racoBHMa 1
owrreherwa aujarnocTuukmx ypehaja u onpeme.
VI3BpIIMTH KBATUTETHY NPATIPEMY H OPraHH3aLlijy
peani3alije MPaKTHYHE HACTABE CA OCHOBHHM
LUJbEM J1a YHEHHLIH OBNajajy noTpeGHUM
MPAKTHYHIM 3HAMHMa 32 PelllaBambe COKEHIJHX
KBapoBa KOj HACTajy y MPOLECY caropesatba
CcMelle a KojH ce MOy JIMjarHOCTHKOBaTH nomohy
aHANIN3ATOPA W3YBHHUX racoBa.
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OKCHJI, TeMTIepaType i p), npoBepa e [lpakTHuHy HacTaBy peaH3oBaTH y PATHOHMLK

,3aMyIeHOCTH™ U3/lyBHE IpaHe wiKose/cepBucy, npema MoryhHocTiMa, Ha

4. Jletasban npersie]l U3/lyBHe rpaHe Ha PasIMuMTHM THIIOBMMA BO3HIIA.

BO3MJIY Ca CHCTEMOM CEKYHIapHOr e 3ajaTke Ha NPAKTUYHO] HACTABM OPraHU30BATH
Ba3/lyXa H H3BONerbe 11jarHOCTHUKHX Tako fa y wro Behoj MepH NpeacTasbajy peaie
paznosa npoGieMe Koji ce TOKOM pajia BO3WIA MOjaBibyjy
5. Mepetba eMUCH]e H3/lyBHHX racoBa Ha Pa3TMuuTUM THIOBMMA MOTOPA W Pa3MUUTHM
Ha MOTOpHMA €3 AUPEKTHHM reHepalujama eleKTPOHCKHX CHCTeMa a KOjH ce
yOpH3raBameM y pexuMy ClOjeBUTOr 1 MOTy OTKpPUTH omohy aHan3aTopa W3ayBHHX
XOMOTEHOT paja. racoBa. Y TOM LiJbY H3BPUINTH pasinyuTe

CHMyJauuje KapaKTepUCTHYHUX KBapoBa ca
OCHOBHHMM 3a/IaTKOM /1a Y4EHULN NOBEKY
TeopHjcKa 3Haba, Mepetba ca 1abopaToPHjCKuX
BEKOM M J1a OCHOBY TOra CaMOCTAJIHO pellie JaTh
npo6ieM kopuuhiereM pacronoKHBHX
€JIEKTPOHCKHX CEPBUCHHX HH(OPMaLja, onpeme
U MepHux ypehaja panuonnie/naGopatopuje uin
vy cepeucy/npenysehy.

Mpenopyke 3a peannsaunjy npakTuiHe 610K HacTaBe:

Ha nouetky npakTHuHe HacTaBe y 6JI0KY YueHHKe YNO3HATH Ca UHbeBUMA M MCXOMMA NPAKTHYHE HACTABE / YueHa, IIaHOM pajia i HauHHNIMA OLeHHBakba.

O6auun nacra
= [Ipenopyuyje ce npakTHuHY HacTaBa y GJIOKY peanu3oBaTh y oarosapajyhum cepucuma/npeaysehuma.

= TIlpenopyuyje ce usBoljerbe Hactase y net 6;10koBa (T PalHKX Heesba), OUETKOM OKTOOpa, neuembpa, (heGpyapa, anpuia  jyHa i npema pacriopeay Koji OpeIn pyKOBOICTBO
iKose.

®  3a peaJM3auujy NpaKTH4He HACTaBe Y 0JIOKY O/IrOBOPAH je HACTABHHK NMPAKTHYHE HACTABE HJIH HACTABHHK TeOPHjcKe HACTABe oaroBapajyhier cTpyuHoOr npeamera u3 Kor ce
peann3syje HacTaBa.

®  3apeanu3alujy NpakTHYHE HACTaBe MOTPeOHa je koopauHalKja u3Mel)y HacTaBHNKa TeOPHjCKe HACTaBe CTPYHHMX MpEIMeTa M3 KOjHX ce MpakTHYHA HAcTaBa peanusyje, kako Ou ce
ycarnacuia AMHaMuKa maoﬁeu,a HacTase ca U3BEJICHUM MpeaBakbHMa n na6opaTopujcan Bexdama.

L] v JI0roBOpY ca npeacTaBHULIMMA CepBHCa npoHahn Hajﬁomu HauuH peaﬂmauuje NpaKTHYHE HACTABE, KAKO 61 ce oHa npuaaroauaa TCKthM panoBHMa CEpBHCHPaha BO3WIIA Y CEPBHCY.

Hacrasa ce peanusyje kpo3 cnenelie oGnuke HacTage:
* npakTuuHa Hactasa y 61oky (150 yacosa)
« npu u3BOlEkbY NPAKTHUHE HACTABE OJIEJbEIbE CE JIEJH Y TPH rpyrne

Mecto peannsauuje Hactase
« cepeuc/npenysehe

Ouemupame
Bpe/HoBare 0CTBAPEHOCTH HCXO/Ia BPLINTH KPO3:

= npahewe OCTBAPEHOCTH HCXOAA
®  npahere NpakTHYHOT paja
. TECT NPaKTHYHHUX BELUTHHA
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Paspen:
Tpajame MoyJia:

YerBpTH
150 yacosa

HUBEBU MOAYJIA

MCXOU MOAYJIA
Tlo 3aBpuieTky Mostyna yuenuk he 6utH y crawy na:

OBABE3HH U MPENMOPYYEHU
CAIPKAJA MOAYJIA

MNPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAYJIA

= CrHu@mbe MpakTHIHHX
3HaA U3 CHCTEMA 32
Kouere

3HaTH /1a je CKpeTame BO3WIA Y CTPaHy NpH KOueHY
Y MPHHILAITY BE3aHO 3a MPeJkbH MOCT, KOjH Jaje
yrosuko ehy cuity Kouera yKOJIHMKO je Kouere
MHTEH3HUBH]e, jep ce TexHuHa BO3uia npedaltyje cae
BHILIE CA 3a/IIET MOCTA Ha IPEIbH MOCT yCieN
MHEPUMjaTHHIX CHIA KOje JIeTyjy Ha BO3HJIO NpH
Kouewy, 3HaTH 1a he Bo3mo Byhu y cTpany Ha Kojoj
j€ KOuHHLA TOuKa MCNPaBHa, jep MCTpaBHA KOUHHLA
naje Behe cisie (MOMEHTE) KOUeH:a TOUKa Hero
HEHCIIPaBHa, Y KOjoj Ce Ie0 CHEprije NpuTHeKa
TpouK Ha caBnaiBatbe OTMOPa KpeTakby Kiuma y
UHIMHADY

3HaTH J1a 3aMeHH XHIPAY/IHYHE 3aNTHBHE TMHLe
KJIMNA IIaBHOT KOUHOT LWJIMHAPA 1 3aLUTUTHE
TYMHUE KIHNa, 3HATH /12 3aMEHH TIIABHH KOUHH
LWWITHHIAP y CKAomy

3HaTH J1a 3aMeHH XHPaY/IHYHE 3anTHBHE TyMHIIE
KJTHINa KOUHOT LWJIMH/PA TOUKA - 100011 KOUHHLE
WK JIMCK KJBELITa Y TOUKY H 3alITHTHE FyMHLe
KIJIAMA, 3HATH J1a 3AMEHN KOUHH LIIHHIAP TOUKa
210601 KOUHHLE H/MIH MCK KILEWTA Y CKIOIy
3HaTH /1a 3aMeHH KOUHOHE manyye 10601 1 ANCK
KOUHHLE

3HaTH 1a pe3epBoap 3a JOMyHY TEUHOCTH 3a KoUere
MMa yJIory J1a 1071aje TeYHOCT 3a KOUeHe y
XHIpay/IuuHy HHCTAIALM]y nonykasajyhn
3anpeMiHy Koja HACTaje JlaraHuM H3JIKeM KIHIoBa
M3 LMIMHIapa KOYHULE 10601/ IMCK TouKoBa 3601
xabarba KOUHOHHX Mallyda, yMETH J1a POBEPH HHBO
TEYHOCTH Y cyay (min/max) u 0Jije TeUHOCT 3a
KOuee y nocyy

3HaTH 212 3aMeHH LIEBOBOJIE H €lacTHYHA LpeBa
XUIpayIHYHE HHCTANALH]E U IPOBEPH KPYTOCT
1peBa Npu rpajiki NPHTHCKA KOYHHLIOM, aKO
10CTOjH CyMHba 112 je 360r ryGUTKa KpyTOCTH LipeBa
XOJI Me/tajie KOUHMIIE NMPeBeHK

3HaTH 21a YTBPIH NPOLEHTYANHH Calpikaj Bare y
TEYHOCTH CHCTEMA 32 KOUEH:E Y30PKOBaHeM
TEYHOCTH M PePaKTOMETPOM

N

10.

1

Ckperatbe Bosuna 6e3 ABS-a y crpany
[1pH HHTEH3UBHOM Kouetby (yBeK HeTy
CTpaHy, ,,BO3HII0 ByYe Y CTpaHy npy
KOUeHyY"), IHjarHocTHKa

T'aBHU KOUHHHU LHIHHIAD
(xuaponymna)

KouHu unsiHapH TouKoBa

Kouwe nanyue 20601 1 IMCK KOUHHLE
Pe3sepBoap 3a 10MyHY KOYHE TEUHOCTH
(komneH3auujy)

LleBoBoay 1 eniacTHyHA UpeBa
XHIpay/IHuHe HHCTANIALUje 32 KOueHe,
XHAPAYIMUHM NPHKIbY UL 32
MHCTanaumjy

Kontpona canpikaja Biiare y Te4HOCTH
3a Kouere

3ameHa TeYHOCTH 3a KOueHe, OPeKIo
upHe Goje TeUHOCTH 3a KOUEHe,
Melliake Pa3HIX BPCTA TEUHOCTH 38
KOueHe

TNprvena anata 3a Bpahare Kiuna
KOYHOT LMJIMHPA XHAPayJIHuKe
nomoline (pyuHe) KOUHHLE KO/l 3aMeHe
KOUHHX Nanya INCK KOUHHULE 3a/iber
MocTa

[Monemasare npasHor Xoa pyunte
MexauwdKe momohHe/mapkupre (pyure)
KOUHHLE

Hcnurisarbe cule Kouera TOuKoBa Ha
ypehajy 3a HCTIHTHBaKbE CUIIE KOUEHA
(.Basbm*) (cepsuc)

= [IpakThuHy HacTaBy y Tpajaby on 12 yacosa
opraHu30BaTH Mo rpynama 10 10 yuenuka y
TPYIH Ha TPH /10 YETHPH PajiHa MecTa y
3aBHCHOCTH OJ1 ONPEMILEHOCTH PaIMOHHUIIE
©ONpeMOM, MaKeTama, BO3HJIOM HIiIH Y
cepaucy/npenysehy,

= [lonenuTn yueHUKE Ha WITO Mawbe rpyne,
umajyfin y BUy 1a IPCTEH OKPYKera 0K
HACTABHWKA W HACTABHOT CPE/ICTBA OOMUHO He
MOJKE J1a cafipyk BHLIE 011 6 (1iecT) yueHuka,
WITO 3aBKCH 01 (raGapHTa) HaCTaBHOT
cpeaTcBa i MOryhHOCTH HACTaBHHKA 1A 11
o0e3benm 106ap YBHL yUEHHKA Y HeroB pajl
HACTABHUKA

® Bennuuna rpyne ca ctaHouiTa 6e306e1HOCTH
TpeGa na Gyie TaKkBa Jia HACTABHUK MOJKE Ja
KOHTPOJINIIIE Pajl yHeHHKA KOjH HEMOCPEeHO
pajie ca HaCTABHUM CPEJICTBOM, laToM H
npHGOPOM H Jieslyje NPEBEHTHBHO 3a ClTyuaj
©ONacHOCTH 0]1 IOBpeIa.
H3syseTHy naxiwy Tpeba 0OpaTHTH Kajl ce paau
ca Behum Macama H3HAJ I71aBe W Tea i ca
HANPErHyTHM ONpyrama Koje ce Mory
HEKOHTPOITHCAHO PeNAKCHPATH Y CMepy
HACTABHWKA W/WITH y4EHHKA, I0CEGHO Y CMepy
norsena

= [lpeanoikeHne 3anaTke OpraHusyje H H3BOIH
HACTABHUK MPAKTHUHE HACTABE, HAKOH
ycar/aiiaBama ca HaCTABHUKOM TEOpHjcke
HAcTaBe M W3BENEHHM J1aGOPaTOPHjCKHM
BexkOama, i npunarolasa UX PacnonoKuBoOj
onpemH, ypehajuma, onpemu, Bo3uiy y
WIKOJICKOj panuoHuim/nabopatopuju/cepucy/
npexaysehy.

HATIOMEHA: VKOJMKO HEKH O HaBeleHHX
NPENOpYYEHHX  Calpkaja HUCY HM3BENEHH Ha
uacoBHMa NMPAKTHYHE HACTABE WIH HX je MOTpeGHO
MOHOBHTH, y TOKY GIIOK NpakTpuuHe HacTase
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3HaTH J1a 3aMEHH TEUHOCT 3a KOUeHe U3
XHMIAPAYJIUYHOT CHCTEM 3a KOYE€HE, /1a 0/1Ba3y i
MHCTANauujy, 3HaTH Ja UpHa 60ja y TeYHOCTH 3a
KOYEHE MOTHYE 01 YECTHLA Xy ApayIHYKHX rYMHLE,
JIOCTIESTMX Y TEYHOCT XabarbeM rymuua

3HaTH 1a PHMEHH CrIeLHjaIaH alaT 32 HCTOBPEMEHO
YBPTHO H aKCHjaJIHO MOMepatbe Kiuna 3a Bpahate
Kauna IMCK KOYHHLE Y MOYETHH I'IOJ[O?KZj. Koa
3aMeHe KOYHMX narnyya IMCK KOYHHLE 3aaher MocTa,
Kaza je nomohHe (pyuHa) KOUHHIA XHAPAYIHIHA,
‘YMerH Jia nojieck npasaH Xoa pyuuie nomohxe
(pylme) KOYHHLIE HA MEXaHUYKOM NMPEHOCHOM
MEXaHu3My

VMeTH 1a MCTIHTa CHITY KOueHa TOYKoBa Ha ypehajy
3a HCTIMTHBAE CHIIE KOueha (,,Ba/bLK™) 1 J1a OLeHY
0 HCTPABHOCTH CHCTEMA 3a KOUeHe (CepHc)

M3BPIIMTH 00aBE3HO IHHXOBY peaiu3aimjy, npH
ueMy ~WHCHCTHPAaTH Ha  CAaMOCTAIHOM  pany
ydeHuka!

= Cruuame npakTHuHuX
3HaMbA W3 CHCTEMA 32
ocnamame

3HaTH 212 [I01ECH NPUTHCAK Y NHEYMATHKY Ha
HOMMHAJIHY Mepy, 3HaTH J1a H3MepH 1yGuHy wape
raselier ciioja (IpoOTeKTOpa), 3HATH J1a 3AMEHH TOUAK
Ha BO3MITY

3HaTH /1a 3aMeHH NTHEYMaTHK TOUKA, PasyMeTH HauiH
JIMHAMHYKOT YPaBHOTEKEba TOUKa (CepBHC)

VMeTH 12 yTBP/IH HCNIPABHOCT 3aBOjHE ONpyre
Makdepcorose Hore Ha omTeherma

‘VMeT 11 rpy60 NpoLEHH HCTIPABHOCT aMOpTH3epa
nodyhusarmem ocLmMIALIMja BO3NIA HA MPEAHbEM
W/IIH 3311IEM MOCTY H I0CMATPameM CII0GOIHNX
ocunnauuja Bosuna

VMeTH 1a MjarHocTHIMpa HeXaGaHoCT chepriHor
3r106a # rymeHor 3r;106a ca Bohuiiom ocumyjyher
pamena

Vwmern fa usrpaan MakgepcoHoBy HOry, npoBepH
HCTIPABHOCT AKCHjAIHOT Jieskaja OKO Kora ce
Hora/Touak okpehe, 3aMeHH akcHjaHu NekKaj Hore,
3aBOjHy onpyry u ocunnyjyhe pave

VMeTH Ja AnjarHocTHIMpa Jiexkaj Touka Ha 3a30p,
YMETH J1a /I1jarHOCTHLIMPA JIekaj Touka Ha
omrTehere cTase KOTpJbajHUX Tena 1o Gyun y paay
neskaja, kopuctehm cTeTockon 3a ucnMTHBakbE Oyke 1
1IyMOBA Ha BO3MITY WIIH YNITpasBy4HH ypehaj 3a
ncnuTHBakbe OyKe Jiexkaja, 3HaTH 1a 3aMeHH Jexaj
TOYKA M JIa NOJIECH 3330p HA KOHUUHOM Jeskajy
NpeKo HaBPTKe Jieikaja 1 MOIOMIKH 3a NOJIelaBakhe
3a30pa 3a Cllydaj HernoKJIanaka 0TBOPA 3a PacLenKy
Ha HAaBPTKH H OCOBHHH JIeKaja TOUKa

TMojewwaBame NPUTHCKA Y ITHEYMATHKY,
Meperbe yGHHe Lape, 3aMeHa Touka Ha
BO3MITY

3ameHa nHeyMaTHKa TOUKa, ANHAMHUKO
YpaBHOTeKaBare TOUKa (CepBHC)
Kontpona 1 3amMeHa 3aBojHe onpyre 3a
@TACTHYHO OC/Iabae TOUKA

I'py6a konTposna (6e3 cneLmjanHux
ypehaja) npurymmsaua ocuunauuja
TouKa (amopTH3epa) nodyhusarmem
ocLIaLKja BO3HIA 1 3aMeHa
amopTHsepa

Konrpona u 3amMeHa ocunyjyher
pamena n/uin chepraHor 3rnobda
(Boheme Touka)

Konrporna 1 3aMeHa pannjanso-
AKCHjATHOT MITH KOHHYHOT Jiexkaja
TOUKA Ha 3230 Y Jieikajy CTPEroM cuia
€106O/THOT TOUKA Ha BO3WITY OKO JIBe
MeljycoGHo ynpasHe oce
(XOpH3OHTAIIHA 1 BEPTHKAIIHA),
NOZIEIIABAk:E 3a30Pa KOl KOHHHOT
JexKaja, McuTHBame owTehera cTase
KOTPJbajHHX Tea

=  [lpakTuuHy HacTaBsy y Tpajaiby 01 6 yacosa
OpraHi30BaTH no rpynama 10 10 yuenuka y
TPYNH Ha TPH 110 YETHPH PajIHa MeCTa y
3aBHCHOCTH OJ1 OTIPEMJBEHOCTH Pa/IMOHHLIE
ONPEMOM, MaKeTama, BO3HIOM WK Y
cepaucy/npenysehy,

= TlomennTH yueHHNKe Ha WITO Matbe rpyre,
umajyhu y BUIy 1a NpCTeH OKpYkKerba OKO
HACTABHUKA W HACTABHOT CPE/ICTBA OOMUHO HE
MOJKE /1a Cajipyku BHIE 071 6 (1IecT) yueHuka,
wTo 3aBKCcH o/l (rabapuTa) HaCTaBHOr
cpeaTeBa # MOryhHOCTH HaCTABHMKA Ja Jia
00e36eam 106ap yBUJ yUCHHKA Y HETOB paj
HACTABHUKA

=  BesnuunHa rpyne ca craHoBuiTa 6e36eaHOCTH
TpeGa na Gyie TakBa /1a HACTABHHK MOXKe Ja
KOHTPOJIHIIE Pajl y4EHHKa KOjH HEMOCPEIHO
paie ca HacTaBHUM CPEICTBOM, alaToM i
npuGOpPOM H iesyje MPEBEHTHBHO 3a CIydaj
OMacHOCTH 071 MOBpe/a.
HW3yseTHy naxy Tpeba 0OpaTHTH Kaj ce paan
ca Behum Macama H3HAJL I71aBe | Tea 1 ca
HANpErHyTHM ONpyrama Koje ce Mory
HEKOHTPOITMCAHO PEaKCHPATH Y CMepy
HACTABHWKA W/WIIH y4EHHKA, 10CEGHO Y CMepy
norsena

= T[lpemnoskene 3a1aTke OpraHusyje H H3BOIH
HACTABHUK NPAKTHYHE HACTABE, HAKOH
ycarauaBata ca HACTABHHKOM TEOPHjcKe
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HacTaBe W U3BECHUM J1aGOPaTOPHjCKHM
BexGama, 1 npuiarohasa UX pacmioNoKHBOj
onpemu, ypehajima, onpemu, BO3MIy y
UIKOJICKO]j paanoHuLm/naGopatopuju/cepsucy/
npenysehy.

HATIOMEHA: VKONMKO HEKH O HaBeleHHX
NpenopyueHuX — caupkaja  HUCY HM3BEEHH Ha
4acoBUMa NMPAKTHYUHE HACTABE WM KX je NOTPEGHO
NOHOBMTH, y TOKY OJOK NpakTpuuHe HacTase
W3BPLWIMTH 00aBE3HO HMXOBY peanusauujy, npu
deMy ~WHCHCTMPATH HAa  CaMOCTAlHOM  pany
yueHuka!
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Cruuame npakTHYHUX
3Haa U3 CHCTEMA 3a
ynpaBbare

3HaTH /12 O/IBHjE HABPTKY TOUKA YNpaBIbaya, CKHHE
TOUAK yNpassbaya ca 0%ksbeGIbeHOr BpaTiia
yrpasbaua

3HaTH J1a U3rpaan 0kIbeGIbeHO BPATUIIO YNIpaBIbaya,
J1a IPETXO/IHO PACTABH BE3y BPATHIIA YIPaaBjbaya ca
BPATHIIOM 3yMUaHHKA 3yM4acTe JeTBe

3HaTH 1a M3rPaZH M YrPal MEXaHH3aM 3a
YTIpaBIbatbe ca 3yMuCTOM JIETBOM, pacKianakbi
MeXaHH3aM, IHjarHOCTHIHPA JIeKaj BpaTuia
3yMuaHHUKA M AKCHjATHHU JIekKaj 3yMuacTe JIeTBe,
3aMeHH yJbe Y MEXaHU3MYy yTIpaBJbaua, 3aMeHn
ryMeHHe MaHKeTHe 3a 3aNTHBake Kpajea 3ynuacte
JIeTBE MEXaHH3Ma

3HaTH J1a AMjarHOCTHLMPA 3a30p cepHuuHOr 3ri0ba
CrOHe ynpaBsbaya, (..Kpaj CroHe™), 3aMeHH MoMIyry ca
3r71000M (,,Kpaj CroHe™) 1 3aMeHH mosyre Tpanesa
YNpaB/batba Ha B3N Kpaja JieTBe U Kpaja CrioHe
Kontpona nosnoskaja ynpassaukux Toukosa: Yrao
3aTypa OCOBHHHIIE TOUKA H 3aTyp, yrao Harnoa
OCOBHHHIIE H KPAK 3a0KPETakba TOUKA, YCMEPEHOCT
TOUKA M Harub Touka

o

o

Wsrpanrsa (TouKa) ynpasjbaua BO3MIA
ca BpaTiia ynpasbaua

Vsrpana BpaTiia ynpasbaua
Wsrpanma MexaHn3Ma 3a ynpasibare i
packianame MexaHu3Ma 3a ynpasbare
Vnpassbauke Mojyre u Croxe
KoHTpona nosoxaja ynpassaukiux
TOUKOBA (ayTOCEPBHC), LTA CE MOKE
NoJIeLIaBaTH OJ1 e/leMeHaTa Koju
AerHUILY T0N107Ka] YNPaBbaYKHX
‘TouKoBa (yrao 3atypa u Haruba
OCOBHMHHLIE, YCMEPEHOCT TOYKOBA H
Harub TouKa), UITa Ce Pajin ako HeKH OJ1
YIJI0Ba He MOTY 1a Ce MoJielliaBajy
(nedunKCaHn KOHCTPYKTHBHO Kao
HENPOMEHIBHBH 300T CHIKABAkha LIeHE
BO3MJIA)

= [lpakTuuHy HacTaBy y Tpajawby 04 6 yacosa
OpraHu30BaTH Mo rpynama 110 10 yuexuka y
TPYNH Ha TPH 110 YETHPH PajiHa MeCTa y
3aBHCHOCTH OJ1 ONIPEMIbEHOCTH PaHOHULE
OMNpeMOM, MaKeTama, BO3HIOM Wil y
cepsucy/npenysehy,

= Tlofe/uTH YYEHHKE HA LITO Matbe rpyre,
nmajyhu y BUy 1 MPCTEH OKPYKera 0KO
HACTaBHMKA M HACTABHOT CPEJICTBA OOUUHO He
MOJKe /1a CalpiKu BHLLE 011 6 (IIECT) yueHHKa,
1WTO 3aBHCH 0] (rabapuTa) HacTaBHOT
cpenTca u MOryhHOCTH HACTaBHIKA 1a a
o0e30e/11 106ap yBHL YUEHHKA Y HErOB pajt
HACTABHHUKA

= Besmuuka rpyne ca craHoBHIITa Ge3GeaHoCTH
Tpeba 1a Oy/ie TakBa 1a HACTABHHK MOXe J1a
KOHTPOJIHILIE Pall y4eHHUKa KOji HEMocpeHo
pajie ca HaCTaBHUM CPEJICTBOM, AlaTOM 1
npuGOPOM M Zieryje MPeBEHTHBHO 3a Cllydaj
OMacHOCTH O/ MOBpE/IA.
HsysetHy naxy Tpeba 00paTHTH Kajl ce paau
ca BeliM Macama M3Ha I1aBe 1 Tena u ca
HANperHyTHM ONpyrama Koje ce Mory
HEKOHTPOIIMCAHO PEIAKCHPATH Y CMepy
HACTABHHKA H/HITH yUEHUKa, MOCEGHO y cMepy
norsiesa

= [lpeanoxeHe 3a1aTke OpraHusyje 1 H3BOAH
HACTABHWK NIPAKTHYHE HACTABE, HAKOH
ycarnaiiaBarma ca HaCTABHHKOM TEOPHjCKe
HACTaBe M M3BEJICHHM J1aG0PaTOPHjCKHM
BexkGama, u npustarol)aBa uX pacrioNoKHBOj
onpemu, ypehajuma, onpemu, Bo3uy y
WIKOJICKO] PaIMOHHLI/NaGopaTopiju/cepsucy/
npenysehy.

HAMOMEHA: VKONMKO HEKH O HaBeleHHX
NpenopydeHHX —Cajpkaja HUCY M3BEICHH Ha
4aCOBMMA NMPAKTHYHE HACTABE WIH HX je MOTPEGHO
NOHOBHTH, y TOKY OJIOK NpaKTpHuHe HacTase
M3BPIIMTH 00aBE3HO HUXOBY peanusauujy, npu
ueMy ~MHCHCTHPATH Ha  CaMOCTATHOM  pany
yueHuka!

Cruuame npakTHYHUX
3Halba U3 CHCTEMA 32
NpeHoc cHare

3ameHa lavene KBauHIIa, IMjarHOCTHKA Jlavene Ha
NPOKJIM3aBakbe yciiea HexabaHoCTH GPUKIMOHMX
TNIOBpIIMHA JlaMese, MOJIeMaBate MPasHoT Xoaa

Toctynak 3ameHa lamesie TamnpacTe
CrojHHLE, KOpTiE KBAauWIa i IOTHCHOT
nexaja

= TlpakTHuHy HacTaBy y Tpajaiby o1 6 4acosa
OpraHu30BaTH No rpynama 10 10 yuennka y
pYNH Ha TPU /10 YETHPH PaHa MecTa y
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neiajie KBauiia Ha KOMaHIHOM MeXaHH3MY ca
UENIMUHIM YKETOM

3ameHa CHHXPOHH3aTOPa CTeNeHa NPeHoCa,
ZIHjarHOCTHKA HCXabaHOCTH CHHXPOHU3ATOPa i
KaHUACTe CriojHALe

3aMeHa XOMOKHHETHUKOT 3111063, MjarHocTHKa
XOMOKHMHETHUKOT 317106 Ha MPeKoMepHe 3a30pe
y3meljy KOTp/bajHIX Tesia 1 Tesla i HalImue 3rioda,
3HATH JIa PACKJIONH 1 CKJIOMH XOMOKHHETHUKH 311100
KouTpona HuBOa yjba 1 3aMeHa yIba Y MEHauKOM
TNIPEHOCHHKY

2. Toctynak 3ameHe CHHXPOHH3ATOpa Yy
KOHCTPYKTHBHHM n3BOleriMa ca
KOHHYHUM NOBPUIHHAMA H
€/IeacTHIHUM NPCTEHOM

3. Packnanarbe CHHXPOHE CTIOjHHLE
(XOMOKOHETHYKOT 3r7100a)

3aBHCHOCTH OJ1 ONPEMJIBEHOCTH PaIHOHHLIE
ONpeMOM, MaKeTama, BO3HIOM WK Y
cepBucy/npenysehy,

[NonennTH yueHNKe Ha WTO Makbe rpyne,
nmajyhu y BUIy a NPCTEH OKpYIKerba OKO
HACTABHUKA W HACTABHOT CPEICTBA OGHUHO He
MOJKe J1a CaZipykH BHlle 071 6 (1IecT) yueHuka,
WTo 3aBUCH 01 (rabapuTa) HaCTaBHOT
cpenrcBa i MOryhHOCTH HACTABHHKA 1A J1a
06e3bezn 106ap YBIIL yHEHHKA Y HEroB paj
HACTAaBHHKA

BesuuuHa rpyne ca ctaHoBuiuTa Ge36e1HOCTH
Tpeba n1a Gy/ie TakBa 1a HACTABHUK MOXe Ja
KOHTPOJIHIIE Pajl y4eHUKA KOjH HEMOCPeIHO
paiie ca HaCTaBHHM CPEICTBOM, alIaTOM i
NpHGOPOM H AIenTyje MPEBEHTHBHO 3a CIlyuaj
OMacHOCTH 01 NOBpe/a.

H3ysetHy naby Tpeba 00paTHTH Kajl ce panaun
ca BehuM Macama M3HaJl IJlaBe 1 TeJa i ca
HANPErHyTHM ONPYrama Koje ce Mory
HEKOHTPOIIHCAHO PEIAKCHPATH Y CMEpy
HACTABHUKA W/WITH yueHHKa, T0CEGHO Y CMepy
norsiena

TpennioxkeHe 3aj1arke opraHusyje  H3BOAH
HACTABHHK NPAKTHUHE HACTABE, HAKOH
ycariauiaBama ca HaCTaBHHKOM TEOpHjCKe
HACTaBe M M3BEJICHUM J1aGOPaTOPHjCKHM
BeskGama, i npunarol)aBa MX PacmoNOKHMBOj
onpemu, ypehajuma, onpemu, Bo3uiy y
WIKOJICKOj panuonuum/naGopatopuju/cepsucy/
npenysehy.

HATIOMEHA: VKOIMKO HEKH O] HaBeleHHX

TNIPEnopyyeHux

caipkaja  HMCY M3BEIEHH Ha

yacoBUMa MPAKTHYHE HACTABE WM KX je NOTpeGHO
NIOHOBHTH, Y TOKY OIIOK MNpakTpHuHe HacTase
M3BPUIMTH 00aBE3HO HHXOBY peANH3aLMjy, NpH

uemy

MHCHCTHPAaTH Ha  CaMOCTATHOM

pany

yueHuka!

CTHuamwe npakTHYHUX
3Hakba W3 CHCTEMA 32
cHab/ieBabe Ba3yXoM 1
yOpusrasara ausen
MoTopa

KOPHCTH IMjarHOCTHUKY onpemy u ypehaje
pasIHYMTHX MPOM3BONaYA Y UMY pellaBatba
CJIOXKEHU]MX KBAapOBa y CHCTEMHMA 3a CHab/ieBatbe
Ba3/lyXOM H CaBPEMEHHX JH3e] MOTOpa,
CaMOCTAITHO YOUH KapaKTePHCTHUHE KBapOBE
TIOjeIMHMX KOMIIOHETH y CHCTEMY 3a CHa/ieBakbe

1. JlujarHocTiuka Mepera, BU3yenHH
npersiell, pactassbaibe, yniihere,
onpaBKa/3aMeHa, yrpajba MojeMHnX
KOMIOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
cHcTeMy 3a cHablieBambe Ba3lyXoM ca
TypGomnyHaiem ca npoMesbHBOM

TIpakTHyHy HacTaBy y Tpajatby 011 6 YacoBa
OpraHu30BaTH 1o rpynama 10 10 yuenuka y
TPYNH HA TPU /10 YETHPH PajiHa MecTa y
3aBHCHOCTH OJ1 ONPEMJbEHOCTH paiHOHHLIE
ONpeMOM, MaKeTama, BO3HIOM Wil Y
cepicy/nipeay3sehy,
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Ba3/lyXOM ca TypGomyHauemM NpoMeH/bUBe
reoMeTpHje, MPABIITHO HX OTKJIOHH W H3BPLIH
3aBpIIHy NPOBEPY HCMPABHOCTH Y CKNAy ca
npenopykama nponssohaua/ CepBHCHO]
JIOKYMEHTALIHj 1 BO3HIa

CaMOCTAJIHO YOuH KapaKTepHCTHYHE KBApOBE
NOjeIMHIX KOMIIOHETH y CHCTeMy 3a cHaGneBaibe
Ba3JyXOM ca TypOonyHauem ca 3a00u1azsHumM
KaHaJloM, TPaBHJIHO MX OTKJOHH H H3BPIIN 3aBPLIHY
NpOBEpY MCMPABHOCTH y CKJIally ca Mpenopykama
npousBohaua/ cepBHCHO] JOKYMEHTALM]H BO3MIA
CaMOCTAJTHO YOuN KAPAKTEPUCTHUHE KBAapOBe
TIOjE/IMHIX KOMIIOHETH Y CHCTEMY 3a CHabieBambe
Ba3/lyXOM Ca TypOOMy auem 1 Cyneprymbadem,
NPaBHITHO HX OTKJIOHH H W3BPLIH 3aBPIIHY MPOBEPY
MCMIPaBHOCTH Y CKIA/Ty Ca npernopykama
npousBolaya/ cepBHCHOj 0KyMEHTALM]H BO3MNA

reometpujom. KommieTHa 3aBpuisa
HCTIUTHBAIbA Y CHCTEMY YTPaBIbata
MOTOPOM.

2. JlujarHocTHuKa Meperba, BU3yelTHH
npernen. pactapsbame, yniherse,
OnpaBKa/3aMeHa, yrpaiba nojeanHux
KOMIOHEHTH Koje Cy OCHOBHH Y3POK KBapa y
CHCTeMy 3a CHab/IeBatbe BA3lyXOM ca
TypGoryHhaueM ca 3a00H1a3HHM KaHATIOM.
KowmruieTHa 3aBpliiHa HCTIMTHBAbA Y
CHCTEMY YNpaBsbara MOTOPOM.

3. JlujarHocTiuka Meperba, BU3yenHn
nperne, pactaBibame, dniherse,
onpasKa/3amMeHa, yrpaiitba nojeHHnX
KOMIOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
cHCTeMy 3a CHab/IeBatbe Ba3/lyXoM ca
TypGomnyHauem 1 Cyreprymwauem.
KoMmnieTHa 3aBpuIiHa HCIIHTHBAHA Y
CHCTEMY YNpaB/bara MOTOPOM.

Ha nouetky neTasbHo 0GjacHUCTH CBE
noTpeGHe 3awTHTHE Mepe aa He ohe 10
nospehusara yuenuka u owrehersa
ZMjarHocTHUKKX ypehaja u onpeme.
VI3BpUINTH KBATHTETHY NPHTIPEMY U
opraHu3alyjy peanu3auuje MPakTHIHE HACTaBe
©a OCHOBHHM LIHJBEM Ja YUCHHLN OBJIANA]y
NOTPEGHHM NPAKTHYHUM 3HAKHUMA 32
pelaBatbe CI0KEHH]HX KBApOBa KOjH HAcTajy
Y PasIHUNTHM CHCTEMHMA 3a CHab/IeBathe
Ba3/lyXOM CAaBPEMEHOT /IH3eJl MOTOpa.
TpakTHYHY HACTaBY PeaH30BaTH y
PATHOHHLIY LIKOJIe/CEpBHCY, pema
MOrYRHOCTHMA, Ha PA3THYATAM THIOBHMA
BO3MIIA.

3anartke Ha MPAKTHYHOj HACTABH OPraHH30BATH
Tako aa y wrro Behoj Mepy npescrassbajy
peasiHe npoGieme Koji Ce TOKOM pajia Bo3uia
TI0jaBIbYjy Y PAsTHUHTHM CHCTEMHMA 32
cHaG/ieBakbe BA3yXOM JH3eN MOTOpa. ¥ ToM
UNJbY M3BPUIMTH PasTHUHTE CHMYJallje
KapaKTepHCTHUHUX KBApOBa Ca OCHOBHHM
3a/IaTKOM J1a y4EHHLIH MIOBEXKY TeOpHjcKa
3HaW3, MEperba Ca 1aG0PaTOPHjCKUX BEKOH i
J1a OCHOBY TOTa CAMOCTAITHO Pellie 1aTH
npobiem kopuiheem PacnoNoKHBHX
@/IeKTPOHCKHX CEPBUCHHX HH(pOpMaLHja,
onpeme U MepHuX ypehaja
panuonuue/naboparopuje/cepsuca.

Cruuame NPakKTHYHUX
3Harba U3 CJICKTPOHCKUX
cucTema yopusraBarma
JM3e]1 MOTOpA Ca PeIHOM
MyMIoM

KOPHCTH IMjarHOCTHUKY onpemy 1 ypehaje
pasIHYMTHX NPOM3BONaYA Y UMY pellaBatba
CJIOXKEHU]HX KBApOBa y CHCTEMHMa 3a CHab/1eBambe
FOPHBOM €A KJIACHYHOM H €/IeKTPOHCKH YTPaB/bHOM
PEIHOM TTyMIIOM BHCOKOT MPHTHCKA,

CaMOCTATHO YOuH KapaKTePHCTHUHE KBapOBE
TIOje/IMHIX KOMTIOHETH Y CHCTEMY 3a CHaGleBare
TOPHBOM CHCTEMA Ca KIACHUYHOM H eJIeKTPOHCKH
YNPaBJLAHOM PEIHOM TyMIIOM BHCOKOT MPHTHCKA,
TIPAaBHITHO HX OTKJIOHH H W3BPIIH 3aBPUIHY NPOBEPY
HCNIPaBHOCTH Y CKIIajLy ca npenopykama
nponsBohjaua/ CepBHCHO]j T0KYMEHTALIH]H BO3HIA
CaMOCTA/HO H3BPLLIH IEMOHTAKY MyMME W MOHTAXKY
Ha MOTOP HAaKOH OMpPABKe y CHEeLHjaIn30BaHOM
cepBucy. Hakou npaBuiise yrpambe Ha MOTOp

1. JlnjarHocTHYKa Meperba, BU3YesHH
nperyien, pactaBbamwe, unihere,
OMpaBKa/3aMeHa, yrpajiiba nojenHuX
KOMIIOHEHTH KOj€ Cy OCHOBHH y3POK KBapa y
cucTemy 3a cHab/eBatbe FOPUBOM JIH3e1
MOTOpa €a peIHOM KJIaCHYHOM MyMMOM
BHCOKOT NMPHUTHCKA. Kommnerta 3aBpluHa
WCTHTHBAKA Y CUCTEMY YTPaBIbakba
MOTOPOM.

2. JlujarHocTHYKa Meperha, BH3YeTHH
nperinej, pactaBibae, uniihere,
OonpaBKa/3ameHa, yrpaiba nojeInHuxX
KOMIIOHEHTH KOje Cy OCHOBHH y3pOK KBapa y
cHCTeMy 3a CHaG/IeBae FOPMBOM JM3es!
MOTOPA Ca e/eKTPOHCKH YTIPaBIbaHOM

[MpakTnuHy HacTaBy y Tpajamy ol 6 uacosa
OpraHu30BaTH 10 rpynama 10 10 yuennka y
TPy HA TPH /10 YETHPH PaliHa MecTa y
3aBHCHOCTH OJ1 ONPEMIBEHOCTH PaIMOHHLE
ONPeMOM, MaKeTama, BO3HIOM HIIH Y
cepeucy/npenysehy,

Ha nouetky netasbHO oGjacHHCTH cBe
noTpedHe 3alTHTHE Mepe 1a He 1ohe 10
nospehuBaa yuenuka u omreherwa
aujarHocTHYKKX ypehaja u onpeme.
M3BPUIMTH KBATHTETHY NPUIPEMY H
opraHu3alyjy pean3aluje MpakTHUHE HaCTaBe
€a OCHOBHUM LIMJBEM /1a YUEHHLH OBIIanajy
NOTPEGHHM NPAKTHYHIM 3HAUMA 32
pelaBatbe CI0KEHH]HX KBApOBA KOjH HACTajy
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M3BPILIH KOMIUIETHY POBEPY HCTPABHOCTH paja
MoTopa.

PEHOM MyMIIOM BHCOKOT PHTHCKA.
KomnnerHa 3aBplHA UCNUTHBaKA Y
CHUCTEMY YrpaBJbatba MOTOPOM.

3. JlemoHTaka mymmne BUCOKOT MPUTHCKA Ca
BO3MJIA, Cllathe Ha ONpaBKy y
CrewMjATH30BaHI CEPBUC H MOHTA MyMTIe
Ha BO3WJIO HAKOH ONpaBKe. 3aBpLuHa
HCNUTHBAKA UCIPABHOCTH paaa MoTopa.

¥ Pa3THUNTHM KOMOMHOBAHHM CHCTEMUMA
najbera i yOpH3raBarma 0To MOTOpa.
TTpaKkTHYHY HACTaBY peaqn30BaTH y
PAMOHHLIK LIKOJIE/CePBHCY, NpemMa
MOryRHOCTHMA, Ha Pa3MuNTHM THIIOBHMA
BO3MIIA.

3anartke Ha NPAKTUYHOj HACTABH OPraHM30BATH
Tako Ja y wTo Behoj MepH mpesicTaBbajy
peaiHe npoGIieme Koji ce TOKOM pajia Bo3Hiia
0jaBbYjy y PasiHHTHM KOMOHHOBAHUM
CcHCTEMHMa Majberba M yOpH3raBamba 010
MOTOpa. Y TOM LHJbY 3BPUINTH PasiiiuTe
CcHMyJiauje KapakTepUCTHYHIX KBApOBA €&
OCHOBHHM 3a/IaTKOM Ia YYEHHLH MOBEKY
TEOpHjCKa 3Haba, MEPerba ca 1abopaTopHjcKiX
BEKOH U /1a OCHOBY TOa CAMOCTAIIHO pettie
nat npodiem Kopuuifiemem pacronokHBUX
€JIEKTPOHCKHMX CePBHCHUX MH(pOpMaLIHja,
onpeme H MepHHX ypehaja
panmonuie/nabopatopuje/cepauca.

Cruuambe TNPaKTHYHUX
3HAbA W3 CICKTPOHCKHX
cucTema yopusrasama
JAU3es MOoTOpa ca
pasjesHuM nymMnama

KOPHCTH IMjarHOCTHYKY onpemy # ypehaje
PasMUMTHX NPOM3BOhaUa y UMby pelaBama
CIOKEHH|HX KBapoBa y CHCTEMHMA 3a cHabzieBatbe
FOPHBOM €A PA3/IEIHUM KTaCHYHHM U eIeKTPOHCKH
YNPaBILHAM MyMIiamMa BUCOKOT NPHTHCKA,
CaMOCTATHO YOUH KapaKTePHCTHYHE KBAPOBE
TI0jeAMHUX KOMIOHETH y CHCTEMY 3a cHablieBarbe
FOPHBOM CHCTEMA Ca KJAaCHYHOM H €IeKTPOHCKH
YTIPaBIbaHOM Pa3Ae/HUM MyMIamMa BHCOKOT
TNIPHTHCKA, NPABHJTHO MX OTKJIOHH H M3BPLIH
3aBPUIHY MPOBEPY HCMIPABHOCTH y CKIaly ca
npenopykama nponssolhjaua/ cepBrcHOj
JIOKYMEHTaLMjH BO3HIA

CaMOCTAHO M3BPLIH AEMOHTAXKY MyMIie H MOHTaKy
Ha MOTOP HAKOH OMPABKe Y CleLHjaTH30BAHOM
cepaucy. Hakon npaBiiHe yrpamwe Ha MOTop
M3BPLIH KOMILIETHY MPOBEPY H NMOTpeGHa
10/IelIaBakba HCMPABHOCTH pajia MOTOpa.

1. JlnjarHocTiyka Mepera, BU3yenHn
npersiexn, pactasibathe, unmherbe,
onpaBka/3aMeHa, yrpajiiba MnojeInHux
KOMIIOHEHTH Kojé Cy OCHOBHH y3pOK KBapa y
cHCTeMy 3a cHabieBarbe FOpHBOM JH3ell
MOTOpa ca pasieiHom nymnom VP 37.
KomnieTHa 3aBpiiHa HCITHBAbA 1
T0JIeIIaBakba y CHCTEMY yNpaBJbabha
MOTOPOM.

2. JlujarHocTiuka Mepera, BU3yeTH!
npernes, pactaslbame, dniherse,
onpaBka/3aMeHa, Yrpajiiba NojeInHHX
KOMIIOHEHTH KOjé Cy OCHOBHH y3pOK KBapa y
cHCTeMy 3a cHab/IeBakbe FOPHBOM JH3es
MoTOpa ca pasziesiHoM nymnom VP 29/VP30.
KomnieTHa 3aBpuiHa HCIHTHBAbA H
ToJIelIaBakba y CHCTEMY yNpaBJbakbha
MOTOPOM.

3. JlnjarHocTiuka Meperba, BU3yeaHH
npernes, pactasbame, dniihiere,
OMNpaBKa/3aMeHa, yrpajiiba rojenHux
KOMIOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
cHucTeMy 3a cHaG/ieBare ropHBOM M3l
MoTopa ca pasaensom nymnom VP 44 (PSG

IpakTnuHy HacTaBy y Tpajamy on 18 uacosa
OpraHu3oBaTH no rpynama 20 10 yuenuka y
IpYIi HA TPH /IO YETHPH PaJiHa MecTa y
3aBHCHOCTH OJ1 ONIPEMJbEHOCTH PaIMOHHILIE
ONPEMOM, MaKeTama, BO3HIIOM HIIH Y
cepsucy/npeaysehy,

Ha nouerky nerassHo 0GjacHiCTH CBe
notpebHe 3alITHTHE Mepe Ja He 1ohe 10
nospeluBamwa yuennka u owrehera
ZujarHocTHYKKX ypehaja u onpeme.
M3BpuinTH KBATHTETHY NPHIIPEMY W
OpraHm3aLujy peannsaunje NpakTHIHe HACTaBe
€a OCHOBHHM LIMJBEM J1a YUEHHLM OBNajajy
NOTPEGHHM NPaKTHIHAM 3HAHIMA 32
peluaBarbe CIOKEHH]HX KBapoBa KOjH HACTajy
Yy CHCTeMY 3a Hanajame ropuBOM ca
€JIeKTPOHCKH YNPABIbAHHM Pa3/Ie/HiM
IyMIama BHCOKOT MPHTHCKA.

TIpakTHYHY HACTaBY PeaH30BATH Y
PanIHOHMIN WIKOJE/CepPBHCY, pemMa
MOryRHOCTHMA, Ha PA3TMUATHM THIIOBUMA
BO3MIIA.

3ajiaTke Ha MPAKTHYHO] HACTABM OPraHU30BATH
Tako Ja y wto Behoj Mepy npeacTaBbajy
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PAYYHAPCKA I'PA®UKA U MYJITUMEAAJA

1. OCTBAPUBAILE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLIA U TPAJAILE

PA3PE]|

HACTABA

Teopwujcka HacTaBa

Bexoe

[MpakTiyuHa HacTaBa

Hacrasa y 610ky

TIPAKCA

VKVITHO

74

74

2. UIMWJEBU MPEAMETA

Ocriocob baBatbe YUEHHKA 32 Pajl ca anaTiMa 3a 00pajty Tekcra;
OcniocobbaBatbe YUCHNK 33 Paji Ca OCHOBHIM €IeMEHTHMA TPOrpama 3a 00pajty Cilika;
Ocnioco6baBatbe yUeHNKA 32 Pajl ca OCHOBHIM €IEMEHTHMA TPorpama 3a obpaity 3Byka;
Ocrioco6sbaBatbe YUeHNKa 3a Pajl ca OCHOBHHM €IeMEHTHMa Nporpama 3a obpaity Bizeo dajioa;
Ocnoco6/baBatbe yUeHNKa 33 Pajl Ca OCHOBHHM €JIeMEHTHMA POrpaMa 3a 3pajty aHUMaLuja;
OcnocobbaBarse yueHHka 3a kopuuherse jeHor nporpama 3a U3pajy npeseHTauuja;
Ocrniocob/baBakbe yUeHHK 3a H3Pa/Ly jeHOT CaMOCTANHOT MPojeKTa.

3. HA3UB U TPAJAIE MOJIYJIA

Paspen: npBH
Pen.6p. HA3UB MOJIVJIA Tpajare Moaya (4acoBn)
1. Pan ca Texctom 6
2; OGpana civke Ha padyHapy 22
3. OGpana 3Byka 8
4. OGpana Buaeo hajnosa 10
5. Aunmauuja 10
6. W3pana mysitumenujaiHe npeseHTaumje 10
s M3pana camocTaiHor npojekta 8
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5/PSG 16). KommuieTHa 3aBpuiHa
HUCMUTHBAIbA U MOJICIIaBaba y CUCTEMY
YTpaBIbarba MOTOPOM.

3. IlCMOHTa)Ka MyMIe BUCOKOT NMPUTHCKaA Cca
BO3MJIA, CakE Ha OTPABKY Yy
CrieUHjann30BaHH CEPBUC 1 MOHTAXkKa Mymrie
Ha BO3WJIO HAKOH onpaske. 3aBpliHa
HUCMUTHBAKbA U NojJeniaBarmba HCIPaBHOCTH
pana moropa.

peasise npobiieMe KOjH ce TOKOM pajia BO3uja
NojaBjbyjy Ha pa3THYMTHM THIIOBA BO3MMA Ca
PasIMYHTUM TUTIOBHMA Pa3/ICIHUX MyMITH
BHCOKOT TIPUTHCKA. Y TOM LIHJbY H3BPIINTH
PasIMuNTE CUMYJIalfje KapaKTepUCTHUHNX
KBAapOBa Ca OCHOBHHMM 3a1aTKOM J1a YYEHULIH
TIOBEsKY TEOPHjCKa 3Hakba, Meperba ca
1aGopaTopHjCKHX BEXKOH H 1a OCHOBY TOra
CaMOCTaJTHO pelle aaTH npoGneM
I(OpldLUheH:eM PacnooKUBHX CIEKTPOHCKUX
CepBUCHUX MH(pOPMALIHja, OTpeMe 1 MEePHHX
ypehaja paauonnte/naGoparopuje/ cepsuca.

Cruuatbe TPaKTHYHUX
3Haba U3 CIEKTPOHCKHX
cricTema yopusrasatba
Common Rail

KOPHCTH JIMjarHOCTHUKY onpemy 1 ypehaje
pasaMunTHX npoussohaua y kY pelraBama
CHOKeHnjuX KBapoBa ca cuctemoM Common Rail
PA3TUUNTIX FeHEpaLnja ca eIeKTPOMArHeTHUM 1
nHe30 GpU3raunMa pasIMaHTHX Npom3Boljaua
cucrema

CaMOCTA/IHO YOUH KapaKTepHCTHUHE KBapOBe
TOjeINHIX KOMIOHETH Y CHCTEMY, TPaBUITHO HX
OTKJIOHH 1 M3BPLIH 3aBPLIHY NPOBEPY HCMIPABHOCTH
Y cKaajy ca npenopykama npoussohaua/ cepBucHO]
JIOKYMEHTALIHj 1 BO3WIA

CaMOCTAIHO M3BPLIH IEMOHTAKY MYMIIE BHCOKOT
NPHTHCKA H HILEKTOPA H MOHTA)XY Ha MOTOP HAKOH
onpaske y crieuujannzosatom cepsucy. Hakon
TpaBHITHE YrPajiHbe Ha MOTOP H3BPLIHM KOMILIETHY
TpoBepy H NOTpeGHa OCHOBHA
ToJIeIIaBaksa/KOHPara HIEKTOPA HCIIPaBHOCTH
pana MoTopa.

1. JlnjarHocTHYKA MEpetba, BU3YEIHI
npernen, pacTasbame, yniherse,
onpaska/3amMeHa, yrpaba noje s
KOMMOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
CHCTeMy 3a CHa0/IeBakbe FOPHBOM JH3eN
MoTopa ca cuctemom Common Rail
PasIMYMTHX TeHepaLtja ca
eJIeKTPOMArHeTHUM Opu3rauuMa
pasaMuMTHX NPoM3Bohaua chetema.
KomruieTHa 3aBplIHa HCTHTHBAA 1
TOJIelIaBama Y CHCTEMY YTIPaBIbatha
MOTOPOM.

2. JInjarHocTHYKa Mepekba, BU3YeTHH
nperses, pacTassbame, dniherse,
onpasKa/3amMeHa, yrpaliba nojenHuX
KOMITOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
CHCTeMy 3a CHaGIeBakbe FOPHBOM JH3EN
moTopa ca cuctemom Common Rail
PasIHYMTHX TeHepaLija ca nue3o
Opusrauuma pasnHUHTHX nponsBohaua
cucTema. KoMIieTHa 3aBpiiiHa HCIINTHBAA
M I0/IC1IABAbA Y CHCTEMY YIIPaB/batha
MOTOPOM.

3. JlemoHTaka mymrie BHCOKOT MPHTHCKA ca
BO3WJIA, ClIAbe HA ONIPABKY Y
Crieunjani30BaHi CePBUC H MOHTAXKA IyMrie
Ha BO3MIIO HAKOH OTpaBKe. 3aBpuiHa
VMCTIUTHBAKA 1 MOJIEIIABA-A HCTIPABHOCTH
paita MOTOpa.

4. JlevonTaxa Gpm3raua ca BO3WIIA, Clambe
Ha OMIPABKY y CMIELMjANH30BAHH CEPBHC 1
MOHTaXa HIEKTOPA HA BO3HIIO HAKOH

IMpakTiuny HacTaBy y Tpajaiby o1 18 yacosa
OpraHi30BaTH Mo rpynama 10 10 yuennuka y
PN HA TPH JI0 YETHPH PaliHa MeCTa y
3aBHCHOCTH OJI ONIPEMIbEHOCTH PATHOHHILIE
OMPEMOM, MakeTama, BO3HIOM HIIH Y
cepaucy/npenysehy,

Ha nouetky netasmsHO 0GjacHUCTH CBe
noTpebHe 3aIITHTHE Mepe 1a He Johe 10
nospeljuBama yuenuka u omreherna
ZmjarHocTHUKKX ypehaja n onpeme.
M3BpuInTH KBATUTETHY NPHIPEMY H
OpraHm3alljy peanusalje npakTHUHe HacTaBe
€a OCHOBHHM LIWJBEM /1a YUEHHLIH OBJIaajy
MOTPEGHMM MPaKTHYHAM 3HAHUMA 33
pelaBarbe CI0KEHH]HX KBapoBa KOju HacTajy
Y PasTHUUTHM EIEKTPOHCKHM CHCTEMHMA
y6pusrasara Common Rail pasnuunrix
reHepaunja i pasHunTHX npoussohaua
crcTema

[MpakTHuny HacTaBy peaan3oBaTH y
PaMOHHLI LIKOJIE/CEPBHCY, NpeMa
MOryRHOCTHMa, Ha PA3THUATHM THIOBHMA
BO3MIA.

3ajaTke Ha MPAKTHYHO] HACTABH OPraHH3OBATH
Tako Aa y wto Behoj Mepu npescTaBbajy
peasite npoGiemMe Koju ce TOKOM pajia Bo3uiia
T10jaBIbYjy Y PAsTHUHTHM JIEKTPOHCKHM
cuctemmuma y6pusrasara Common Rail. V
TOM LHJbY H3BPUINTH PA3IHYHTE CHMYJIALMje
KapaKTepHCTHUHUX KBApOBA CA OCHOBHHM
3a1aTKOM J1a y4CHHIIN MIOBEKY TCOPHjCKa
3Haa, Meperba ca J1adopaTopHjCKHX BeXON 1





image364.png
onpaske. 3aBpliHa HCTIUTHBAMA H
nojeiasarma UCIPaBHOCTH pana MOTopa.

J1a OCHOBY TOTa CAMOCTAITHO Pellie 1aTH
npoGiiem kopuiherem pacnoNoKHBIX
€JIEKTPOHCKHX CEPBHCHIX HH(OPMALHja,
onpeMe 1 MepHHX ypehaja
panmoHuLe/1aboparopuje/cepprca.

Cruuamwe npakTHIHUX
3Hama u3 ﬂOjE}lMHa‘lHIA
cucTema 3a yﬁpmraaa}be

KOPHCTH JIHjarHOCTHYKY onpemy u ypehaje
pasTMUMTHX Npon3BOhaya y WY pelliaBarba
CIIOXKEHH]HX KBAPOBA Ca CHCTEMOM IyMNa-Gpu3ray 1
nymna-Boi-6pusray | pasnuunTHX reHepauuja ca
€IeKTPOMarHeTHHM | nHe30 Gpusraunma
pasnuunTHX nponssolaua cucTema

CaMOCTAIHO YOUuH KapaKTePHCTHYHE KBAPOBE
T0je/IMHIX KOMTIOHETH Y CHCTEMY, MPaBHITHO HX
OTKJIOHH W M3BPILIH 3aBPIIHY POBEPY HCTIPABHOCTH
Y CKJajly ca npenopykama nponssoljada/ cepBHCHOj
JIOKYMEHTALIHj 1 BO3HIA

CaMOCTATHO M3BPLIH AEMOHTAXKY CHCTEMA MyMIia-
Gpusrad U MyMma-Bo-Gpu3ray H MOHTaKy Ha MOTOP
HAKOH ONPaBKe Y CMIeLMjau30Ba-HOM CepBICY.
HakoH npasuiiHe yrpajiie Ha MOTOp H3BPLIM
KOMIUIETHY MPOBEPY W MOTpeGHa OCHOBHA
T0JIelIaBaba/KOANPaka y LHIby POBEpe
WCTIPAaBHOCTH pajia MOTOpA.

1. JlujarHocTiuka Mepersa, BU3yenHn
nperses, pacTassbamse, dniherse,
onpaBKa/3amMeHa, yrpaiba MojenHnX
KOMMOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
cHCTEeMy 3a CHa0/eBatbe FOPHBOM JH3e)
MOTOpa Ca CHCTEMOM TyMITa-
enekTpomMarHeTHi Gpusrad. Komruierna
3aBpIIHA HCTIUTHBAKA 1 MOJICIIABAA Y
CHCTEMY YNpaB/bara MOTOPOM.

2. JIujarHoCTHYKA Mepersa, BU3YeITHH
npernen, pactasibamse, dniherse,
onpaBKa/3amMena, yrpaiiba MojenHiX
KOMMOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
CcHCTeMy 3a cHaGIeBatbe FOPUBOM H3eN
MOTOpa Ca CHCTEMOM TyMITa-THe30
Gpusrau. KomrieTHa 3aBpliHa HCTHTHBAA
¥ NI0/IelaBatba y CHCTEMY YMPaBbatha
MOTOPOM.

3. JIujarHocTiyka Mepea, BU3yelnHn
npernes, pactabsbame, dniherse,
OMnpaBKa/3aMeHa, yrpajiba IojeMHIX
KOMMOHEHTH KOje Cy OCHOBHH Y3POK KBapa y
CcHCTeMy 3a CHa0ZIeBabe FOPHBOM MyMIia-
BoJ1 Opusrau. KommnierHa 3aBpiiHa
MCTIHTHBAKA 1 TOICIIABAMA Y CHCTEMY
YNpaB/bama MOTOPOM.

4. JlemonTaxa KOMMOHEHTe nymna-Gpusray
€a MOTOpa, Clakbe Ha OMPaBKy y
ClIeUHjalTH30BaHH CEPBHC H MOHTAXKA
nymma-Gpusray cHCTEMa Ha MOTOP HAKOH
onpaske. 3aBplIHa HCMIHTUBAMA H
T0Jie1IaBara HCIPABHOCTH Pajia MOTOPA.

4. JlevonTaxa cuctema fymna-Bos-Gpusrad
€a MOTOpa, Clakbe Ha OMPaBKy y
Crieunjali30BaHi CEPBHC H MOHTAKA
MIEKTOPA Ha MOTOP HAKOH OMPaBKe.
3aBpLuHa NCTIMTHBAbA W TTOJICILIABAbA
HMCMPABHOCTH Pajia MOTOPA.

TNpakTuuHy HacTaBy y Tpajary o1 6 yacosa
Opraum3oBatH o rpynama 10 10 yuenuka y
TPYNH Ha TPH /10 YETHPH PajiHa MeCTa y
3aBHCHOCTH OJI ONIPEMILEHOCTH PaIHOHUIIE
ONpeMOM, MaKeTama, BO3UIIOM HIlH y
cepucy/npenysehy,

Ha nouerky aeTasbHO 06jacHUCTH CBe
noTpeGHe 3alTHTHE Mepe aa He zole 10
nospeluBara yuennka u owrehemwa
ZIMjarHOCTHUKKX ypehaja n onpeme.
M3BpuIMTH KBAIMTETHY IPHIIPEMY H
OpraHu3auujy peaiusalmje npakTUIHe HacTaBe
€a OCHOBHUM LUJbEM J1a YUEHHLHM OBAAjy
NOTPEGHMM MPAKTHYHAM 3HAHUMA 32
pelliaBambe CI0KEHHjHX KBAapOBA KOjH HACcTajy
Y CHCTEMIMA MyMI1a-0pH3ras i IyMma-Boji-
Gpusrau.

TIMpakTiuHy HACTaBY peann3oBaTH y
PAIMOHMLI LIKOJIE/CEPBHCY, MpeMa
MOryRHOCTHMA, Ha PasTHUNTHM THIOBHMA
BO3WIA.

3amaTke HA NPAKTHYHOj HACTABH OPraHM30BATH
TaKo Ja y wTo Behoj MepH npescTaBbajy
peasiHe npodiemMe KOji ce TOKOM pajia BO3Mia
T10jaBIbyjy Y PasiHYUTHM CHCTEMHMA MyMIia-
Gpusrau u nymna-goa-Gpusray. ¥V TOM UHIbY
M3BPIIMTH PA3THUHTE CHMYTalHje
KapaKTePHCTHYHUX KBAPOBA Ca OCHOBHUM
3a/1aTKOM /1a YUEHHULI TOBEKY TEOPHjCKa
3Haba, Meperba ca 1abopaToPHjCKUX BEXKOH H
J1a OCHOBY TOTa CAMOCTAITHO Pellie AaTh
npobsem kopuiufielheM pacnookHBIX
JIEKTPOHCKHX CEPBHCHIX HH(OPMALHja,
onpeme U MepHUX ypehaja
panuonnie/naGoparopuje/cepsuca.

Cruuamwe npakTHYHUX
3Haa U3 Mepera

KOPHCTH JINjarHOCTHYKY onpemy H ypehaje
PA3IMUMTHX NPOK3BOhaya y UMby pelasara

1. JlnjarHocTHYKa Mepetba, BU3YelHH
npersiell, pactasbatbe, Yniiheme,

Ipaktnuny HacTaBy y Tpajaiby 01 6 uacoBa
OpraHu30BaTH No rpynama 1o 10 yuenuka y
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eMHUCHje H3YBHUX
racosa uses MoTopa

CJIOKEHHjHUX KBAPOBA y CHCTEMY KOHTpOJIE U
CMambeha CMMCMjS M3/lyBHHX racosa au3sei MoTopa
CaMOCTAITHO MMPOBEPH UCTTYHEHOCT YCI0Ba 3a
NOKpeTamwe NPUCHIIHE pereHepaitije duirepa a
YecTHILe, OKPEHE PereHepaltijy H H3BPLIH 3aBPUIHY
KOHTPOJTy MCTIPABHOCTH Pajia 13es MOTopa

YOUH KapaKTepHCTHYHE KBAPOBE NOjeIMHHX
KOMIIOHETH Y CHCTEMY, MMPABUIIHO X OTKJIOHH H
W3BpLUM 3aBPLUHY MPOBEPY MCMPABHOCTH y CKiady ca
npenopykama npoussohaua/ cepBUCHO]
JZIOKyMEHTaUMjH BO3MIa

CaMOCTAJTHO M3BPLIH MEPEHe eMUCH]E H3JYBHHX
racosa au3es MOTOpa y LWJbY NPOBEPE paja cucTema
YNpaBsbatba MOTOPOM U PHIPEME 33 TEXHHYKH
nperne Bosua

onpaBka/3amMeHa, yrpajiba rojeHHIx
KOMIOHEHTH Koje Cy OCHOBHH Y3POK KBapa y
CHCTEMY 3a KOHTPOJIY H CMaeHhe eMHCHje
M3ZlyBHHX racoBa Jm3es MoTopa. Kommnersa
3aBpLIHA HCMIUTHBAMA Y CHCTEMY
YNpaBJbatba MOTOPOM

2. MokpeTate pereHepaiije puirepa 3a
AKTHBHE YECTHIIC CABPEMEHOT IM3EIl MOTOpa
3. Mepetbe eMHcHje H3TyBHIX racoBa An3es
MoTopa.

IPYINH Ha TPH JI0 YETHPH pajiHa MecTa y
3aBHCHOCTH OJ1 ONPEMIbEHOCTH PaIMOHHUIIE
ONpPeMOM. MaKeTama, BO3HIOM HIH Y
cepsucy/npenysehy,

Ha nouetky neTasbHO 06jacHICTH CBE
noTpebHe 3aITHTHE Mepe 1a He 1ohe 10
noBpehuBatba yueHnKa i omrehera
aujarsocTHukux ypehaja u onpeme. [oceGne
Mepe onpesa npey3eTH NPy NMOKpeTakby
NpHCHIIHE pereHepalije Guirepa 3a uecTiie
ualji 1M3e MOTOpa 360r BUCOKHX
TeMIepaTypa H3/lyBHe rpaHe.

M3BpIIMTH KBATHTETHY MPUIPEMY H
OpraHu3allujy peajinzalije NpakTHUHE HacTaBe
Ca OCHOBHHM LIMJbEM J1a yUeHHLIM OBNIaajy
NOTPEGHIM NPAKTUYHUM 3HAHUMA 33
pelaBatbe CI0KEHH]HX KBApOBa KOjH HACTajy
Y Pas/HUHTHM CHCTEMHMA KOHTPOIE H
nonatHe obpajie emMicHje H3LyBHUX racoBa
ZM3e MOTOpA.

TpaKTHYHY HACTABY PEATH3OBATH Y
PanHOHMLIM IIKOJIE/CePBHCY, MpemMa
MOrYRHOCTHMa, Ha PA3IHYHTHM THIOBHMA
BO3MIA.

3ajaTke Ha NPAKTHYHOj HACTABH OPraHH30BaTH
TaKko Aa y wro Behoj Mepy npencrasbajy
peastHe npoGiieme Koji Ce TOKOM pajia BO3HiIa
N0jaBJbyjy Y PasIHYUTHM H3YBHUM
CHCTEMIMA CaBPEMEHHX TH3e] MOTOpa. Y ToM
LHJbY H3BPLIMTH PA3IHuUTE CHMYJIALUje
KapaKTepHCTHUHIX KBAPOBA Ca OCHOBHHM
3a/1aTKOM /1a yHeHHLH NIOBEXKY TeopHjcka
3HaKba, Mepera ca 1abopaTopHjCKHX BEKON 1
Z1a OCHOBY TOTa CAMOCTATHO peLle J1aTH
npo6siem kopuiuhiewheM PacrnonoKHBIX
€IIeKTPOHCKHX CepBUCHUX MH(pOpMaLHja,
onpeme 1 MepHHX ypehaja
panmonmue/naoparopuje/cepsuca.

CrHuame npakTHUHKX
3Hama W3 CHCTEMA
npoTuB GoKMpatba
ToukoBa (ABS)

3Ha Mepe CUTYPHOCTH M M3BOAM CaMO 103BOJbEHE
panose Ha CUCTEMUMaA NPOTHB GHOKMpaI’ba TOYKOBA.
KOPHCTH JIMjarHOCTHUKY Onpemy H ypehaje
PABIHUKTHX NPOU3BOfaua y Wby peliaBama
CJ[O)KCHHJMX KBapoBa y CUCTEMY NPOTHB GHOKMPBH:E
TOYKOBA.

M3BpLIH [lHjal'HOCTM‘IKa Mepea U U3Beae HOTPEGHE

1. [InjarnocTiyka Mepera, BU3yeTH!
npersiel, pacTassbatbe, uniihierse,
onpaBKa/3aMeHa, yrpaiiba NojenHux
KOMMOHEHTH Koje Cy OCHOBHH Y3POK KBapa
cucrema ABS crapujux renepaunja (ABS
2S. ABS 2E.EH). Komnnerna 3aBpiixa
HCMHTHBAA HCMPABHOCTH pajia cHeTemMa

IMpakTiuHy HacTaBy y Tpajary o1 6 uacoa
©OpraHM30BaTH Mo rpynama 1o 10 yuenuka y
TPYNH Ha TPH /10 YETHPH PajIHa MecTa y
3aBHCHOCTH OJ1 ONPEMILEHOCTH PaMOHHU1LIE
ONpPEMOM, MaKeTama, BO3HIOM HIIH y
cepsucy/npenysehy,

Ha noueTky netasbHo 06jacHucTH cBe
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NpOMHCaHe ONPaBKe Y LHJbY PElliaBata CAOKEHH]HX
HEUCTIPABHOCTH Y CUCTEMHUMA NPOTHB 6J1m<uparba
TOYKOBa CTaijMX cucrema

M3BPLIM IMjarHOCTHYKA MepeHba 1 H3Be/e NoTpedHe
MPOMMCcaHe ONPABKE Y LMbY PellaBatba CIOKEHHjHX
HEHMCTIPABHOCTH Y CHCTEMUMA NPOTHB GII0KHpatba
TOYKOBa HOBMj HUX cucTema

W3BpLIK ﬂMjarHOCTM‘IKﬂ Mepema U u3Bene no‘rpeGHe
NPONUCAHE ONPaBKe Yy LHJbY PelliaBarba CI0KEHH]HX
HEHCTIPaBHOCTH Y CHCTEMHMA NPOTHB GIOKHpara
TOYKOBA OCTA/IUX CBETCKHX MO3HATHX npowmor)aqa
cucrema.

npema ynyTcTBy npoussohaua.

2. JInjarHocTHuKa Mepetba, BU3YeTHN
npernes, pactapbarbe, uniihiene,
OMNpaBKa/3amMeHa, yrpaba nojeanHux
KOMMOHEHTH KOje Cy OCHOBHH y3POK KBapa
cuctema ABS HoBujux rexepaumja (ABS 5,
ABS 5 u ABS 8). KomnieTHa 3aBpiiHa
HCITHTHBAA HCTIPABHOCTH Pajia CHCTEMa
npema ymyTcTBy npoussohaua

3. JlujarHocTuuka Mepersa, BU3yeHu
npernes, pactasibatbe, unihese,
ONpaBKa/3aMeHa, Yrpajitba nojenHuX
KOMTOHEHTH KOje Cy OCHOBHH Y3POK KBapa
cucrema ABS HOBHjHX reHepauuja ocTanux
no3HaTHX cBeTCKNX nmpomnssohaua (Teves,
Delphy....). KomruieTHa 3aBpiuxa
HCITHTHBAA HCTIPABHOCTH Pajia cHCTeMa
npema ynyTcTBy nponssohata

noTpedHe 3alITHTHE Mepe 2a He Johe 10
noBpehBarba yueHnka u owrehera
nwmjarHocTHukKX ypehaja u onpeme.

M3BpUIMTH KBIHTETHY NPHIPEMY 1
OpraHmM3alMjy peannsaiije NpakTHIHE HACTaBe
€a OCHOBHUM LIMJbEM /1a YUEHHLIH OBNIa/Iajy
NOTPEGHUM MPAKTHUHIM 3HAKHMA 32
pellaBambe CIOKEHHjUX KBapOBa KOju HacTajy
Y pasnuuuTHM cuctemuma ABC-a, pasnuunTix
reHepalmja u pasHUUTHX Npou3Bolaua.
TlpakTiaHy HacTaBy peanu3oBath y
PAIMOHHLI WIKOJIE/CEPBHCY, pemMa
MOryRHOCTHMA, Ha PasTHUNTHM THIOBHMA
BO3MIA.

3ajaTke Ha NPaKTHYHO] HACTABH OPraHM30BaTH
Tako Aa y wTo Behoj MepH npescTaBsbajy
peante npodremMe KOju ce TOKOM paja BO3uia
nojassbyjy y pasnuuutum cucremnma ABC-a
BO3UNA. Y TOM Wby H3BPLIMTH PAsIHuNTE
CHMyJaiije KapaKTepHCTHYHIX KBApOBa Ca
OCHOBHHM 3a/1aTKOM /1a y4EHHIN NOBEKY
TeopujcKa 3Harba, Meperba ca J1adopaTopHjCKuX
BEkKOM 1 1a OCHOBY TOra CAMOCTAITHO pellie
nati npoGem KopuihiekeM pacnonokuBIX
€NIeKTPOHCKHX CEPBUCHHX MH(OPMaLLija,
onpeme u MepHuX ypehaja
panmoHuLe/naboparopuje/ cepsuca.

Cruuame npakTHYHUX
3Hamba U3 cHCTeMa
perynauuje noroHckor
npoknusasatba (TCS)

3Ha Mepe CHrYPHOCTH M H3BOJIH CAMO JI03BOJbEHE
PajzioBe HA CHCTEMHMA MIPOTHB MPOKITH3ABAH:A
TOUKOBA.

KOPHCTH IMjarHOCTHUKY onpemy  ypehaje
paznuunTHX npoussohaua y UMby pelaparwa
CIOKEHHJUX KBApOBa y CHCTEMY MPOTHB
TPOKIIH3aBaMba TOYKOBA.

M3BPLIN MjarHOCTHYKA MEpeHa i H3Belle NOTpeGHe
TPONKCAHE ONPABKE Y LHJbY PElIaBamba CIOKEHH]HX
HEHCNIPABHOCTH Y CHCTEMHMa NMPOTHB NMPOK/IH3ABAbA
TOYKOBA CTAPUIHX CHCTEMA

M3BPLIN MjarHOCTHYKA MEPEHa i H3Belie NoTpesHe
NpOMHCaHe ONPaBKe Y IHJbY PelliaBakha CAOKEHH]HX
HEHCNIPABHOCTH Y CHCTEMHMA NPOTHB NPOK/IH3ABAbA
TOUKOBA HOBHjHX CHCTEMa

M3BPLIM IMjarHOCTHYKA MEPEHba 1 H3Be/e NoTpedHe
TpoMnKcaHe ONpaBKe y LUHJbY PeliaBarba CIOKEHH]HX
HEHCNIPABHOCTH Y CHCTEMUMA POTHB NPOK/IN3aBA:A

1. JlnjarHocTiyka Mepera, BU3yelHn
npersnes, pactaslbaibe, uniihene,
onpaBka/3aMeHa, yrpaiba NnojenHux
KOMTIOHEHTH KOje Cy OCHOBHH Y3POK KBapa
cuctema TCS crapujux reHepatja.
Komniietha 3aBpuiHa MCIIHTHBAbA
MCTIPABHOCTH Pajia CHCTEMa NPeMa YNy TCTBY
npousBohaua.

2. JlujarHocTHuKa Meperba, BU3yelTH:
nperie, pactaBbatbe, uniihiere,
oripaBKa/3amMeHa, yrpa/iba nojenHIx
KOMIOHEHTH K0je Cy OCHOBHH Y3POK KBapa
cucrema TCS HOBHjHX reHeparmja.
KomnieTHa 3aBpliiHa HCIHTHBAMbA
HCIPABHOCTH Pajia CHCTEMA NpemMa Yy TCTBY
npousBohaua

3. JlnjarHocTHuKka Meperha, BU3yenHu
npernes, pactaslbatbe, dntihiene,

TpakTiuHy HacTaBy y Tpajaby ol 6 uacosa
OpraHu30BaTH Mo rpynama 10 10 yuenuka y
TPYINH Ha TPH /10 YeTHPH PajiHa MecTa y
3aBHCHOCTH 0J1 ONPEMIbEHOCTH PaMoHHLE
OMNpPeMOM, MaKeTama, BO3HJIOM HITH y
cepBucy/npeaysehy,

Ha noueTky neTa/HO 06jacHUCTH CBe
noTpeGHe 3amTHTHE Mepe Ja He aohe 10
nospeluBama yueHuka u omreherwa
nwmjarsoctiukux ypehaja u onpeme.
M3BpUWIMTH KBIMTETHY NPHIPEMY H
OpraHu3aljy peanusaliije NpakTHIHe HacTaBe
€a OCHOBHHM LIMJBEM 1a YUEHHLH OBIazajy
MOTPEGHHM MPAKTHIHNM 3HARHMA 32
pellaBathe COKEHH]UX KBApOBA KOjH HACTajy
y pasnuuntim cuctemnma TCS (ASR)-a,
PABIHYMTHX TEHEPALIMja W PA3IHIHTHX
npoussohaya.
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TOYKOBA OCTAITMX CBETCKHX MO3HATHX Mpon3Bohaya
cucrema.

M3BPLIN IMjarHOCTHYKA MEPeHa  H3Be/ie NoTpedHe
NponKcaHe ONpaBKe Y LHIbY PellaBaa CIOKEHHjUX
HEHCTIPaBHOCTH Y CHCTEMHMA TIPOTHB NPOKJTH3aBakha
TOYKOBA Ha BO3MJTUMA CA OTOHOM Ha YETHPH TOUKA.

onpaska/3amMeHa, yrpajiba NnojeMHIX
KOMIOHEHTH KOje Cy OCHOBHH Y3POK KBapa
cucrema TCS HOBHjHX reHepalnja OCTaIHX
NO3HATUX CBETCKMX npoussohaua (Teves,
Delphy....). Komnnerna 3aBpisa
HMCTIUTHBAKA HCMIPABHOCTH Pajia cHCTeMa
npema ynyTcTBy npoussohaua

4. JIujarHocTUuKa Mepera, BU3yeTH#
nperyiell, pacTaibatbe, uniihierse,
OornpaBKa/3aMeHa, yrpaiba nojeInHux
KOMITOHEHTH Koje Cy OCHOBHH Y3POK KBapa
cuctema TCS Ha BO3M/IMMA Ca NTOTOHOM Ha
ueTupu Touka. KomruietHa 3apiusa
MCIUTHBAA NCNIPABHOCTH PAna chcTeMa
npema ynyTcTBy npoussohaua

TpakTHuHy HACTaBY peanu30BaTH y
PaJMOHHLM UIKOJIE/CEPBUCY, TIpeMa
MOryRHOCTHMA, Ha Pa3THYNTHM THIIOBHMA
BO3WIA.

3ajaTke Ha NPAKTHYHOj HACTABH OPraHN30BATH
TaKo na y wrto Behoj Mepy npencTaBbajy
peasiie npoGieMe KOjH ce TOKOM pajia BO3ua
nojaBmbyjy y pasanuntum cuctemnma TCS-a
BO3MIA. Y TOM LiHJbY H3BPUINTH PasiHunTE
CHMyJIaLje KapakTepUCTHYHUX KBAPOBA €A
OCHOBHHMM 3a/1aTKOM J1a YEHHIIH TIOBEXKY
TEOpHjcKa 3HaMbA, MEPerba ca TaboPaTOPHjCKHX
BEeKGH 1 /Ia OCHOBY TOTA CAMOCTAITHO pelie
natu npobiem kopuuihierem pacrnonoKHBUX
JIEKTPOHCKHX CePBHCHUX MH(OpMaLja,
orpeme H MepHUX ypehaja
panuonuLe/1abopatopuije/ cepsrca.

CTHuamwe NpaKTHIHUX
3Hamba W3 EIEKTPOHCKHX
cucTema peryJatmje
nuHamuke Boxibe (ESP)

3Ha Mepe CHIYPHOCTH 1 H3BOJIH CaMO JI03BOJbEHE
pajioBe Ha CHCTEMHMMA ENIEKTPOHCKE peryauuje
JIHHAMHKE BOKH-C.

KOPHCTH IHjarHOCTHUKY onpemy 1 ypehaje
PasIMYMTHX NPOH3BONaUa y UHIbY pellaparmba
CJIOXKEHH]HX KBAPOBA Y CHCTEMY CHCTEMIMA
€JIEKTPOHCKE PeryJiaiiije IMHaMHKe BOKHE

M3BPLIM IMjarHOCTHYKA MEPerba H H3Be/e NoTpedHe
NPONKCaHe ONPaBKe Y LHIbY PEIIaBaba CI0KEHHjHX
HEHCTIPABHOCTH y CHCTEMHMA eIIEKTPOHCKE
peryaimje IMHAMHKE BOKHE

M3BPIIN CeUnpHIHA THjarHOCTHYKA
KOMYHHKALIMOHA MEpPekba Ca OPrHHATHUM
(haGpuukum ypehajuma, ussene notpeGHe
MpOMKCaHe OTPaBKE Y LHJbY PeliaBatba CIOKEHH]HX
HEHCTIPABHOCTH Y CHCTEMUMA €JIeKTPOHCKE
perynatiije IMHaMHKE BOKIbE.

1. JlnjarHocTiuka Mepera, BH3yCHH
npersien, pacTasbaibe, ynhere,
onpaska/3avMeHa, yrpaba nojeMHIX
KOMIOHEHTH KOje Cy OCHOBHH Y3POK KBapa
cuctema ESP pasnuuutix reHepaumja u
pasnuamTiX nponssohaua. Kommierna
3aBplIHA HCTIMTHBAbA HCTIPABHOCTH paja
cHCTemMa npema yryTCTBy npom3Boljaua.

2. Cneundpuna MjarHocTHYKa Meperba no
JlaBayMMa CHCTEMa 1 JIeTalbHa NpoBepa
HMCTPABHOCTH NPEMa YNy TCTBY Npon3Bohaua
3. JInjarHocTiuKa KOMyHHKALHOHA
MCTIUTHBAKA Ca OPrHHATHIM (aGpUIKiM
ypehajuma (cnenmjaine anjarHocTiuke
(yHKuHMje M OCHOBHA MOJIeIIaBakba Y
cHcTeMy) npema yryTeTBy npoussohaua.

TMpakTuuny HacTaBy y Tpajawy o1 6 yacosa
OpraHu3oBaTH no rpynama o 10 yuenuxa y
TPYIH HA TPH IO YETHPH Pajiia MecTa y
3aBHCHOCTH OJ1 ONIPEMJbEHOCTH Pa/IMOHHLIE
OMPEMOM, MaKeTama, BO3HJIOM HIH Y
cepsucy/npenysehy,

Ha nouerky netasHo 0GjacHHCTH CBe
noTpebHe 3auITHTHE Mepe Ja He 1ohe 10
nospehuBata yueHuka 1 owrehera
JMjarHoCTHUKKX ypehaja u onpeme.
W3BpUIMTH KBATUTETHY NPHIPEMY H
OpraHu3auujy peajnusaliije npakTHuHe HacTaBe
€a OCHOBHUM LIMJBEM /1a YUEHHLH OBafajy
TNOTPeGHUM NPAKTHYHAM 3HAHNMA 32
pelaBabe CI0XKEHHUX KBAapOBa KOjH HACTajy
Y PasIHYUTHM CHCTEMHMA €/IEKTPOHCKE
perynaiije AMHAMUKE BOKIbE.

TpakTHuHY HACTABY peau30BaTH y
PAIMOHHLIN LIKOJIE/CEPBHCY, NpemMa
MOryRHOCTHMA, Ha PasTHYUTHM THTIOBHMA
BO3WIA.

3ajaTke Ha NPAKTHYHOj HACTABH OPraHN30BATH
Tako na y wro Behoj Mepy npencraBbajy
peane npobeMe KOju ce TOKOM paza Bo3iia
M0jaBibyjy y PasinuUTHM CHCTEMHMA
€JIEKTPOHCKE peryiaunje AMHaMHKe BoKe. Y
TOM LiHby M3BPLUIMTH PasIHuUTe CUMYALje
KapakTepUCTHYHUX KBAPOBA Ca OCHOBHUM





image368.png
3a71aTKOM J1a Y4eHHLIU NI0BEXKY TEOPUjCKa
3HaMbA, MEPErha Ca 1aG0paToPHjCKUX BEKOH 1
J1a OCHOBY TOTa CAMOCTAJTHO Pellie AaTh
npoGiieM KopuihemeM PacrioNoKHBIX
@JIeKTPOHCKHMX CePBUCHUX MH(pOpMalLHja,
onpeme u MepHuX ypehaja
panuonmiie/naGoparopuje/cepsuca.

Cruuamwe NMPaKTHYHUX
3Haba U3 ayTOMaTCKuX
KOUHHMX yHKuMja 1
SBC-a

3Ha Mepe CHTYPHOCTH 1 H3BO/IH CAaMO JI03BOJbeHe
PazioBe Ha CHCTEMHMMA Ca ayTOMAaTCKUM KOUHHM
dyuxumjama.

3Ha nponucaHe MEpe CHIypPHOCTH U NPUMErbYje UX
npH u3BoherbY paioBa CepBHCHpalba y CHCTEMY
SBC-a.

KOPHCTH INjarHOCTHUKY onpemy # ypehaje
PasIMUMTHX NpoM3BOhaya y UMY pelapamba
CIIOKEHH]HX KBAPOBA Y CHCTEMHMa ENIEKTPOHCKE
perysaiije IMHAMUKE BOKHE Ca OCHOBHHM
dynxumjama

KOPHCTH IMjarHOCTHUKY onpemy # ypehaje
pasnauunTHX npoussohaua y UMby peuapara
CIIOXKEHH]HX KBAPOBA Y CHCTEMHMa €NIeKTPOHCKE
peryJaiije IMHAMUKe BOKHE Ca I01aTHUM
dynxunjama

M3BPIIH IIMjarHOCTHYKA MEPEHa 1 H3Be/le noTpedHe
npornKcaHe ONpaBKe y LJbY PelliaBatba CAOKEHH]HX
HEHCIPABHOCTH Y CHCTEMHMA eJIeKTPOHCKE
perysaije IMHAMUKE BOKHE

W3BpIIH CreUHpHIHA ANjArHOCTHYKA
KOMYHHKALIMOHA MEpera ca OpruHaHiM
abpuukum ypehajuma, ussene notpeGHe
TIPOMICaHe ONPaBKe Y LHJbY PEliaBaKba COKEHH]HX
HEMCNpaBHOCTH y chcTemuma SBC-a pasinuunTix
reHepauuja.

1. JlnjarHocTHYKa Meperba, BU3YelTH!
npersies, pacTassbatbe, unihere,
ONpaBKa/3aMeHa, yrpajha nojenHux
KOMIIOHEHTH KOje Cy OCHOBHH Y3POK KBapa
€/IEKTPOHCKHX CHCTEMA Ca aYTOMATKCHM
OCHOBHHM KOYHUM (pyHKIIHjaMa pasinauTHX
reHepaunja  PasIMYnTHX NpomsBolaua.
KomnieTHa 3aBpiiHa HCTIHTHBAbA
HCMIPABHOCTH Pajia CHCTEMA NpemMa Yy TCTBY
npoussohaua.

2. JlujarHocTHuKa Mepera, BU3YeTHH
npernes, pactasibame, unihierse,
OnpaBKa/3aMena, yrpaiba nojeIHHuX
KOMMOHEHTH Koje Cy OCHOBHH Y3POK KBapa
€JIEKTPOHCKHX CHCTEMA Ca aYTOMATKCHM
JIONATHAM KOUHHM (yHKLMjaMa pasinaHTHX
reHepaunja 1 pasIMYUTHX NpomusBohaua.
KomniieTHa 3aBpiiHa HCTIHTHBAKbA
HCIPABHOCTH Pajia CHCTEMA NPeMa yIlyTCTBY
npoussohaua.

2. JIujarHocTuuka Mepera, BU3yeHu
npersies, pacTabbarbe, unihere,
onpaBKa/3avMeHa, yrpajiba MojenHnX
KOMTOHEHTH Koje Cy OCHOBHH Y3POK KBapa
y enekTpoHckom crcremy SBC-a.
KommnuieTHa 3aBpuIHa HCTMTHBabA
HCMPABHOCTH pajia CHCTEMA NPeMa Yy TCTBY
npoussohaua.

3. Creundpuyna anjarHocTHIKa
KOMYHHKALIHOHA MEPetsa U aKTHBHPAIbE
CrIeUHjaIHIX INjarHOCTHYKUX (yHKIMja ca
opriHanHuM padputukum ypehajem y
cucremy SBC-
4. 3ameHa KOYHe TEUHOCTH M HCTTHTHBAME
dyHKuHMje cuTemMa npema ynyTcBy
npoussohaua ca NpONHCAHOM ONPEMOM 1
ypehajuma.

[MpakTnuny HacTaBy y Tpajary o1 6 uacosa
OpraHu30BaTH Mo rpynama 10 10 ydenuka y
TpYNH Ha TPH 110 YETHPH palHa MecTa y
3aBHCHOCTH O OMPEMIBEHOCTH PaIMOHHILIE
ONPEMOM, MaKeTama, BO3HIOM HIIH Y
cepaucy/npenysehy,

Ha nouetky 1eTasbHO 06jacHUCTH CBe
noTpedHe 3alTHTHE Mepe 1a He 1ohe 10
nospeluBarba yuennka u owrehera
awjarsoctrukux ypehaja u onpeme. IocebHo
YTO30PHTH ydeHHKe Ha N0Tpedy
JIeaKTHBHPAtba CHCTEMa 300T ayTOMaTCKe
(yHKuHje cucTema 1a ayTOMATCKK NOeIIaBa
3a30p M3Mel)y KOUHOT KiIHMa TouKa U McKa
Touka (MoryhHOCT ,0ncenama‘ npeTHjy-
npoyuuTe AeTabHO ynyTcTso!!!

M3BpIIMTH KBANNTETHY NPUIIPEMY H
OpraHy3aljy peannsaunje MPakTHIHE HacTaBe
€a OCHOBHHM LIMJBEM JIa YUEHHLIH OBazajy
MOTPEGHMM NMPAKTHYHIM 3HaHHUMa 38
peliaBame CIOKEHHjHX KBApOBa KOjH HacTajy
y cuctemy . BC-a

TNpakTHYHY HaCTaBy peanH30BaTH y
PAHOHMLI LIKONE/CePBHCY, TIpeMa
MOryRHOCTHMA, Ha PA3THUATHM THIOBHMA
BO3MIIA.

3ajaTke HA NPAKTHYHOj HACTABH OPraHM30BATH
TaKo 1a y wto Behoj Mepu npecTasIbajy
peatHe npobIieme Koji Ce TOKOM pajia BO3Hiia
nojassbyjy y cuctemy SBC-a. ¥V tom wimy
M3BPIIMTH Pa3iuiUTe CHMYJIaLuje
KapaKTepHCTHUHIX KBAaPOBA Ca OCHOBHHM
3a/1aTKOM /1a yHEHHLM NIOBEXY TeOpHjcka
3Haba, Mepera ca 1abopaTopHjcKX BeKOH 1
J1a OCHOBY TOTa CAMOCTAJTHO Pelle AaTh
npoGiem KopuiheneM PacronoKHBIX
€JIEKTPOHCKHMX CEePBUCHUX MH(pOpMaLHja,
orpeme 1_mepHuX ypehaja
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panuonuie/naboparopuje/ceparca.

Hako cHCTeM TpeHyTHO Hije nepereKTBan,
3601 ONACHOCTH, H3a3BAHUX HETPHPIKABALEM
CHIYPHOCHHX Mepa, peau3aliijn npakTHiHe
HacTaBe y CHCTEMY MOCBETUTH noceﬁuy
MaKEbY.

CTHUAe NPaKTHYHAX
3HaWa CHCTeMa 38
ayTOMaTCKy peryJiaumjy
Op3uHE BOKIE
KOHTPOJTY PacTojarba
Bo3una (ACC)

3Ha Mepe CUTYPHOCTH 1 H3BOJIH CaMO J103BOJbeHE
PaJioBe Ha CHCTEMHMA 3a ayTOMATCKy pery.iaLmjy
Op3uHe BOXKH-E H KOHTPOJIy pacTojata Bozina (ACC)
KOPHCTH JIMjarHOCTHUKY onpemy i ypehaje
PasIMIMTHX MPOU3BOhaya y UMby pelaBama
CIOXKEHH]HX KBAPOBA y CHCTEMHMA 32 ayTOMATCKY
perysaimjy Gp3uHe BOKEE U KOHTPOIY pacTojarba
Bo3una (ACC) pasnuuutux npoussohaua.

KOPHCTH JINjarHOCTHUKY onpemy 1 ypehaje
Pa3NMUNTHX NPOM3BONaUa y UMY peliaBawa
CIIOXKEHH]HX KBAPOBA Y CHCTEMHMa 32 ayTOMATCKY
perynaimjy Gp3uHe BOKIE H KOHTPOJTY pacTojarba
Bosuna (ACC)

M3BPLLH JIHjarHOCTHYKA Meperba H H3BeJie NoTpedHe
TIpoMHCaHe ONpaBKe Y LHJbY PelliaBatha CIOKEHHHX
HEHCNIPABHOCTH Y CHCTEMHMA 33 ayTOMATCKy
perynaimjy Gp3uHe BOKIbE H KOHTPOJTY pacTojaiba
po3una (ACC)

M3BpLIM Crieun(UIHA ANjarHoCTHYKA.
KOMYHHKALIMOHA MEpeHa ca OpruHaHIM
abpuuknm ypehajuma, ussesne notpeGHe
TponHcate ONpaBKe M MOJEIIaBaa y UHIbY
pelaBama CIOKEHHjHX HEHCIPABHOCTH y
CHCTEMHMA 3a ayTOMATCKy pery/iauujy Op3uHe
BOJKH:E H KOHTPOJIY pacTojarba Bosuna (ACC)
PAsTMUNTHX FeHepayja.

1. JlnjarHocTHYKa Meperba, BU3YEITHH
npersiesl, pactassbaibe, unihere,
OnpaBKa/3aMeHa, yrpa/iia 1ojeInHIX
KOMIIOHEHTH Koje Cy OCHOBHH Y3POK KBapa y
€JIEKTPOHCKOM CHCTEMY ca PaJiapom 3a
ayTOMATCKy peryJaumjy Gp3uHe BOKibe H
KOHTpOJTY pacTojatba Bosua (ACC)
PA3NMYUTHX FeHEepalnja i PasTHUTHX
npoussohaua. KomnuieTHa 3apiisa
HMCIUTHBAbA HCTIPABHOCTH pajia CHCTeMa
npema ymyTCcTBY po3Bohaua.

2. JlujarHocTHuka Meperba, BU3yeTHH
nperies, pactasibame, unliherse,
omnpaBKa/3aMeHa, yrpajiiba nojeInHuX
KOMIIOHEHTH Koje Cy OCHOBHHU Y3POK KBapa y
€JIEKTPOHCKOM cHcTeMy ca IC-kamepom 3a
ayTOMaTCKy perynaumjy Gp3uHe BOKibe 1
KOHTpOJTy pactojatba Bosuia (ACC)
PAsTHUMTHX FeHepaLja i pasTHINTHX
nponseohaua. KommieTna 3aBpuisa
HMCTIUTHBAA MCTIPABHOCTH Pajia CHCTeMa
npema ynyTCcTBy pon3Boljaua

3. OCcHOBHO TOJIE1IaBAKbE PAZAPCKOT CHOMA
cHcTeMa npema ynyTeTBy npoussohaua

IMpakTHuny HacTaBy y Tpajaiy o1 6 uacosa
OpraHu30BaTH 10 rpynama 10 10 yuenuka y
TPYNH Ha TPH IO YETHPH PajiHa MecTa y
3aBHCHOCTH OJ1 ONIPEMIbEHOCTH PAIHOHHLIE
ONPeMOM, MaKeTama, BO3HJIOM WK Y
cepsucy/npenysehy,

Ha nouetky netasHO 06jacHHCTH cBe
noTpeGHe 3alITHTHE Mepe /1a He Johe 10
nospehuBatba yueHnka u owreljerma
nwjarHocTHakux ypehaja u onpeme.
M3BpLINTH KBATHTETHY NPUIPEMY 1
OpraHm3allijy peannsalmje npakTHUHE HacTaBe
€a OCHOBHHM LIMJbEM /1A YUEHHULH OBNIasajy
NOTPEGHIM MPAKTHYHIM 3HAMIMA 32
pelaBabe CI0KEHHjHX KBApOBa KOjH HAcTajy
¥ Pas/MUNTHM CHCTEMUMa3a ayTOMATCKy
perynaumjy Gp3uHe BOKIbE U KOHTPOITY
pactojarsa Bosuna (ACC)

TNpaKkTH4Hy HACTABY peaiu30BaTH y
PaIHOHMLY LKONIe/CepBHCY, NpeMa
MoryhHOCTIMa, Ha PA3THUATAM THIOBHMA
BO3MIA.

3anarke Ha NPAKTHYHOj HACTABH OPraHH3OBATH
Tako Ja y wto Behoj MepH npescTaBbajy
peasise npoGiemMe Koju Ce TOKOM pajia BO3ujia
0jaBbyjy y pasiuuMTHM CHCTEMUMA 32
ayToMaTCKy peryJnaijy Gp3use BOXie 1
KOHTpOJIy pacTojara Bosnna (ACC)

V TOM UMY W3BPLIMTH pa3inyuTe
CHMyJalje KapakTepUCTHYHIX KBapoBa ca
OCHOBHHMM 33/1aTKOM J1a YYEHHILIH TIOBEXKY
TEOPHjCKa 3HAba, MEPErba Ca TaGOPaTOPHjCKHX
BEKOM M J1a OCHOBY TOTa CAaMOCTAITHO pelue
nati npobiiem KopuifiekeM pacrnonoKHBHX
€JEKTPOHCKHX CepPBHCHUX HH(poOpMaLija,
onpeme 1 MepHHX ypehaja
panuoHLe/1aGopatopuje/cepsuca.
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= Cruuame NpakTHIHNX
3HAA U3 Ba3/lyIHHX
jacTyka u CHrypHOCHHX
nojacesa

3Ha Mepe CHryPHOCTH 1 H3BOJIH CAMO J103BOJbEHE
pajioBe y CHCTEMy Ba3IylIHHX jacTyka n
CHIYPHOCHHX TiOjaceBa

KOPHCTH IHjarHOCTHYKY onpemy u ypehaje
PasIMYMTHX NPOM3BOhaUa y UMbY pellapara
CIOKEHH]HX KBapOBa Y CHCTEMHMA Ba3yLIHUX

JjacTyka v 3aTe3aua nojaceBa pasiMUUTHX reHepaLija

n ﬂpOMlBOhﬂ‘lﬂ BO3MIA

H3BpLIH DHJBI'HOCTM‘{KB Mepema U U3Bene HOTPEsHC
NPONKCAaHe PAZIoBE Y LHIbY PellaBarba CIOKEHHjUX
HEHMCNPABHOCTH Y CUCTEMHMA BA3/LYLIHHX jac'ry Kaun
3aTe3aya CHIPHOCHUX nojacesa MCKJbYUHBO npema
(abpuukoj 10KyMeHTaLM]H BO3UIA

M3BpLIM CTIeUM( Uy HA ANjarHoCTHYKA
KOMYHHKaLHOHa MEpetba Ca OpruHaaIHuM
(abpuukum ypehajuma, nssene notpeGHe
TNPONUCaHe ONpaBKe U 3aMEHE KOMIMOHEHTH, Y3 CBE
TNPONUCaHe Mepe CUIPHOCTH, Y LIHbY pelllaBarba
COEHU]UX HEHCTIPABHOCTH y CHCTEMHMA
BA3/LyUIHUX JACTYKa H CUIYPHOCHHX Tojacesa.

1. JlujarHocTuuka Mepersa, BU3yeTHH
npernes, eakTHBUpame cucTema,
pacraBibame, unhere KOHEKTOpa, nperjien
CJNIeKTpUYHEe HHCTaﬂaquE‘ 3aMeHa
HEHCMPAaBHUX KOM MOHEHTH/KOMIIeTa KOjE
CY OCHOBHH Y3pOK KBapa y eJIeKTPOHCKOM
CHCTeMY Ba3y/IHHUX jacTykKa 1
CHTYPHOCHHX M0jaceBa PasiHunTHX
reHepaiuja ¥ pasInunTHX NpousBolaua,
MCKJbYUHBO NPEMa I0OKYMEHTALHjH
npomBohaqa BO3MJIA.

2. lponucann peoce akTHBHPakba
cHCTeMa Ba3/1yIIHHX jACTYKA U CHIYPHOCHUX
nojacesa, 3aBpliHa NPoBEpa CHCTEMa
MCKJbYUHBO MpeMa ynyTcTBy nponssohaua.

TpakTidny HacTaBy y Tpajarby on 6 yacosa
OpraHm3oBaTH 1o rpynama 10 10 yuennka y
rPYNH Ha TPH /10 YETHPH pajiHa MecTa y
3aBHCHOCTH OJI ONPEMJbEHOCTH PaHOHHLIE
ONPEMOM, MaKeTama, BO3HJIOM HIH Y
cepucy/npenysehy,

Ha nouetky netamHO 0GjacHHCTH CBE
noTpeGHe 3auITHTHE Mepe 1a He Johe 10
nospeliBama yueHuka u owrehera
aujarHocTHykuX ypehaja u onpeme. [pn Tome
npejty3eTH cBe NoTpeGHe Mepe 1a He aohe 10
CJlyuajHOr aKTHBHPAHa B3Iy LIHOT jacTyKa 1
MHPOTEXHUYKHX EIeMEHATa Y CHCTEMY.
HCK/byuHBO PaiuTH NPEMa OPruHATHOM
YIyTCTBY NpoM3Bohada BO3MIA 32 pa y
CHCTeMy BaslylIHHX jacTyka.

YNo30puTH yueHHKe /1a He BpLIE HUKaKBe
MMIPOBH3ALIMjE Y CHCTEMY Ba3lylIHMX jacTyka
1 YO3HATH HX ca MOTYRHM noc/ie/muama ako
ce TakBu HeoBNawhenn pa1oBy n3BeaH
(yrpajima OTIOPHHKA YMECTO 3aMeHe
aKTHBUpAHOT jacTyka!)

M3BpWIMTH KBAIUTETHY NPUIPEMY H
OpraHm3alMjy peanusaiiije NpakTHUHE HacTaBe
€a OCHOBHHM LIMJbEM /1a YUCHHLM OBJaaajy
NoTPeGHUM MPAKTHUHUM 3HaHUMAa 38
peluaBambe CIoKeHHjHX KBapoBa KOju HacTajy
Y PasHYUTHM TeHepalijaMa Basay LHUX
Jjactyka pasnuuuTHX Npomussoljaua.
TpakTHuHY HACTABY peanu30BaTH y
PAIMOHKLN LIKOJIe/CepBHCY, NIpeMa
MOryhHOCTHMA, Ha PA3/IHYHTHM THIIOBHMA
Bo3wia. HactaBy Mopa y 0BOM ciiyuajy
M3BOIMTH CaMO JTHLIE KOje je 3aBpLIHI0
CHIeUHMjaTMCTHYKA IKOJIOBAHA/KyPCeBe U HMa
JIMLEHLL 32 Pajl y CHCTEMY BasayIIHUX
jactyka. AKo TakBa MOTYRHOCT He M0CTOjH He
M3BOINTH MpaKTHUHE pajose Beh camo
JieTasbHO Npolin CHIypHOCHE Mepe 3a pany
cHcTeMy.

3anarke Ha NPAKTHYHO] HACTABH OPraHH30BATH
Tako 1a y wro Behoj Mepu npeacTaBbajy
peane npobieMe KOju Ce TOKOM paja BO3mia
10jaBbyjy y pasiHyHTHM reHepauujama
BA3IUIHUX JACTYKA HA BO3MIMMA. Y TOM LHIbY





image371.png
M3BPUIMTH Pa3iMuuTe 103B0JbEHE CHMYIALIHjE
KapakTepHCTHUHUX KBapoBa Koju Hehe
aKTHBUPATH Ba3LyIIHU jacTyk/3aTe3au nojaca,
€a OCHOBHHM 3a1aTKOM J1a YUEHHIIH MOBEKY
TEOpHjcKa 3Haa, MEepeHba Ca 1abopaTopHjCKuX
BEKGU H /12 OCHOBY TOTa CAMOCTAITHO pettie
nati npoGiem KopuuifiewheM pacronoKHBHX
@/EKTPOHCKHX CEPBHCHUX HH(OpMAaLIija,
onpeme u MepHHX ypehaja
paanonuie/naboparopuje/cepsuca.

Cruuarme npakTHYHUX
3HaMa U3 CHCTEMA 32
HaJ30p NPHUTHCKA Y
NHeyMaTHUHUMa, CHCTeMa
AKTUBHOT OCIIambarha 1
CHCTEMa aKTHBHOT
YNpaBJbatha BO3NNA

3Ha Mepe CUTYPHOCTH W M3BOJIM CaMO J103BOJbEHE
pajioBe y cHCTEMY 3a HaZ30p MPHTHCKA Y
TMHEyMaTHIMMa, CUCTEMY aKTUBHOT OC/latbatba 1
CHCTEMY aKTHBHOI yNpasjbathba BO3HJIA

KOPHCTH JIMjarHOCTHUKY omnpemy u ypehaje
pasMuMTHX npoussohaua y uMiby pelasarma
CJIO)KEHH]MX KBApOBA y CHCTEMHMA 32 HAaI30p
MPUTHCKA y THEYMATHIHMA Pa3IMYMTHX FeHepaLja
W mpousoljada Bo3uNA

M3BPUIM IMjArHOCTHYKA MEPEHba H M3Be/Ie NoTpedHe
NIPOMKCaHe PajloBe Y LHJbY PElIaBaH-a CIIOKEHH]HX
HEHCIPaBHOCTH Y CHCTEMHMA 32 HAI30p NPHTHCKA Y
nHeyMaTuuuma

KOPHCTH IMjarHOCTHUKY orpeMy u ypehaje
pasnuuUTHX MponsBohaua y Kby peliaBata
CIIOXKEHH]HX KBAPOBA Y CHCTEMHMMA aKTHBHOT
Oclamkarba U CHCTeMHMa aKTHBHOT YrpaBbakba
BO3MIIA PA3THUNTHX TeHepaLlija i npoussoljaua
BO3MIA

M3BpIIK uujaruocnmka Mepema 1 u3Beae n()TpCﬁHE
NpONKCaHe PafoBe Y Kby PeLaBaka COKEHHHX
HEHCNPABHOCTH Yy CUCTEMHUMA aKTUBHOI OC/Iatbarmba 1
CHCTEMHMMA aKTUBHOT YTpaB/batba BO3WIA
PasIMUMTHX reHepaija u nponssohaua Bo3mna

1. JlujarHocTuuka Mepersa, BU3yeaHn
npersen, uiherse KOHeKTOpa/
KOMITOHEHTH CHCTEMa, JIeTasbaH Nperes
eJleKTPHYHE HHCTAALNje, 3aMeHa
HENCNPaBHUX KOMIOHEHTH/KOMILIETa Koje
CY OCHOBHH y3DOK KBapa y €JICKTPOHCKOM
CHCTEMY 3a Hal30p NpHTHCKA Y
NHEeyMaTHIMMA PA3THYNTHX TeHepaLja u
pasIHYMTHX POH3BOhaUa.

2.. lnjarnocTiuka Mepera, BU3yeiH1
npersiest, uuwhiere KoxexTopa/
KOMMOHEHTH CHCTEMa, JIeTasbaH npernes
eNleKTPHYHe HHCTAALM]e, 3aMeHa
HEHCIIPABHUX KOMIIOHEHTH/KOMILIETA KOje
CY OCHOBHH y3POK KBapa y elIeKTPOHCKOM
CHCTeMy aKTHBHOT OC/latbara PasTHuHTHX
reHepaLuja U pasauuMTHX npoussohaya.

3. JInjarHocTiyka Mepera, BU3yelHin
npernes, unmhere KonekTopa/
KOMIOHEHTH CHCTEMa, J1eTasbaH Npernes
eJIeKTPHYHE HHCTAAlN]e, 3aMeHa
HEHCIPABHUX KOMIIOHEHTH/KOMILIETA KOje
CY OCHOBHH y3pOK KBapa y JIeKTPOHCKOM
CHCTeMy aKTHBHOT yNpaBJbatha PAsIHIHTHX
reHepalja 1 pasauaMTHX Nponssohaya

TMpakTr4Hy HacTaBy y Tpajary o1 6 uacoBa
OpraHu30BaTH Mo rpynama 1o 10 yuennka y
TPYINH Ha TPH JI0 YeTHPH PajiHa MeCTa y
3aBHCHOCTH OJ1 ONPEMJBEHOCTH PAIMOHMLIE
ONpPEMOM, MaKeTama, BO3HIOM HIIH Y
cepeucy/npenysehy,

Ha noverky neTa/bHO 06jacCHHCTH CBe
noTpeGHe 3aITHTHE Mepe 1a He aohe 10
nospelhnBama yueruka u omreherwa
awjarocTrukux ypehaja u onpeme.
M3BpUIMTH KBATHTETHY NPUTIPEMY H
OpraHM3aLmjy peann3aunje NpakTHIHe HacTaBe
€a OCHOBHHM LIHIBEM /1a YUEHHILH OBNIANA]y
NOTPeGHMM NPAKTHYHUM 3HAKUMA 38
pelaBare CIOKEHHHX KBAPOBA KOjH HACTA]Y
Y PasIHUNTHM CHCTEMANMa 3a Ha30p
MPHTHCKA y IHEYMATHLIMMA, CHCTEMHMaa
AKTHBHOT OCJIakatha i CHCTEMHMA aKTHBHOT
yNpaBJbatba BO3HIA

TNpakTHYHy HACTABY pean30BaTH y
PAIMOHMLIM LIKOJIE/CePBHUCY, NpemMa
MOryRHOCTIMa, Ha Pa3THUNTHM THIOBHMA
BO3MIIA.

3anarke Ha NPAKTUYHO] HACTABH OPraHN30BATH
TaKo a y mto Behoj Mepu npeicTasibajy
peanse npoGiieMe KOjH ce TOKOM pajia BO3MIa
T0jaBIbyjy Y PAsTHUMTHM CHCTEMAHMA 32
HAI30p MPHTHCKA y NHEYMATHIIHMA,
CHCTEMHMAa aKTHBHOT OCabarba i
CHCTEMHMA aKTHBHOT YTpaB/barba Bo3ua. ¥
TOM LiJbY H3BPUIMTH PasiM4UTE CHMYIALHje
KapaKTepHCTHUHHUX KBApOBa Ca OCHOBHIM
3a71aTKOM J1a YU4EHHII MOBEXKY TEOPHjCKa
3Hara, Meperba ca 1abopaTOPHiCKHX BEKGH 1
12 OCHOBY TOTa CaMOCTAJIHO pelle JaTh
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npo6siem kopuiuhiemheM pacnonoKHBIX
€IeKTPOHCKHMX CEPBUCHUX MH(OpMaLLHja,
onpeme 1 MepHIX ypehaja
panuonue/naGoparopuje/cepsuca.

CrHuame npakTHYHAX
3Haa W3 CHCTEMA 3a
LEHTPATHO 3aK/byYaBathe
M 3aWTHTY 0N Kpahe
BO3MNA

3Ha Mepe CHIYPHOCTH H H3BO/IM CaMO JI03BOJbEHE
PAjIoBe y CHCTEMY 3a LEHTPAIIHO 3aKIbyuaBakbe H
3awTHTy oA kpahe Bo3uia

KOPHCTH JIHjarHOCTHUKY Onpemy # ypehaje
pasmMuMTHX nponsBoljava y UAIkY pelaarba
CIIOXKEHH]HX KBAPOBA y CHCTEMUMA LEHTPATHOT
3aK/byuaBarba BO3M/IA PA3IHUHTHX TeHepaLija 1
npoussolhaua Bo3una

M3BPLIN JIMjarHOCTHYKA MEpeHha 1 H3Bele NoTpeGHe
MpONKCaHe PajioBe Y LHJbY PelliaBaa CIOKEHH]HX
HEHCTIPABHOCTH Y CHCTEMY CEHTPalIHOT
3aKbyuaBara BO3Ia

KOPHCTH JIjarHOCTHUKY onipemy H ypelaje
pasauunTHX npousBohaua y UibY peliaBara
CIOKEHH]MX KBAPOBA Y CHCTEMUMA 3ALITHTE O
Kkpalje pasnnuuTHX reHepaumja u nponssoljaua
BO3UIA

1. JlujarHocTHYKa Mepetba, BU3YelHn
nperses, unuherwe KoHeKTOpa/
KOMIMOHEHTH CHCTEMa, JIeTajbaH npernesn
eJIeKTPUIHE HHCTATAL]E, 3aMeHa
HEHCTIPABHHX KOMIIOHEHTH/KOMILTETa Koje
CY OCHOBHH y3DOK KBapa y el1eKTPOHCKOM
CHCTEMY 3a LIEHTPAIIHO 3aKJbyuaBatbe
BO3WJIA PA3IHUMTHX FeHepalija 1
pasnMUMTHX PoK3BONaUa.

2. JIujarHocTuuka Mepera, BU3yeaHu
nperaes, unmhere koHeKkTOpa/
KOMMOHEHTH CHCTEMa, JIeTasbaH nperes
e/IeKTPUUHE HHCTAALM]E, 3aMeHa
HEHCTIPABHUX KOMIIOHEHTH/KOMILIETa KOje
CY OCHOBHH y3DOK KBapa y elIeKTPOHCKOM
CHCTeMy 3allTHTE BO3HIa 0 kpahe
PasIMIHTHX FEHEPALHja M PAsTHIMTHX
npoussohaua.

3. JlujarocTiuka Meperba, BU3yeHi
npernes, unmhiere KoHexTopa/
KOMMOHEHTH CHCTEMa, JIeTajbaH nperes
€JIeKTPHYHE HHCTATALM]E, 3aMeHa
HEHCTIPABHUX KOMIIOHEHTH/KOMIUIETa KOje
CY OCHOBHH y3DOK KBapa y HOBHjHM
GHOMETPHCKHM ENIEKTPOHCKAM CHCTEMHMa
3aUTHTE BO3WIA O] Kpalje pasiuuuTux
npoussohaua

IpakTiuHy HacTaBy y Tpajatby o1 6 YacoBa
OpraHu3oBaTH no rpynama 10 10 yuennka y
TPYNH Ha TPH 110 YETHPH PajlHa MecTa y
3aBHCHOCTH OJ1 OTIPEMIBEHOCTH Pa/IMOHHLIE
ONPEMOM, MaKeTama, BOHIOM HIH Y
cepeucy/npenysehy,

Ha nouetky netasbHO 06jacHUCTH CBE
noTpebHe 3amITHTHE Mepe Ja He johe 10
nospeluBama yuenuka u owreherwa
nwmjarsocTHukuX ypehaja u onpeme.
M3BPIINTH KBATHTETHY NPHIPEMY H
OpraHu3auijy peanusalmje MpakTHIHe HACTaBe
€a OCHOBHHM LIMJBEM J1a YUEHHLH OBazajy
MOTPEGHMM MPAKTHYHUM 3HAHIMA 3
pellaBame CI0KEHHjHX KBApOBa KOjU HacTajy
Y Pa3THUHTAM CHCTEMHMA 32 LCHTPATHO
3aKbyyaBare H 3auTHTy 0/ Kpahe Boswia
TpakTHYHY HACTABY PeaH30BATH Y
PAIMOHKLIN LIKONE/CEPBHCY, TPemMa
MOryRHOCTHMA, Ha PasTHUNTHM THIOBHMA
BO3UIA.

3anartke Ha MPaKTHYHO]j HACTABH OPraHH30BaTH
TaKko Aa y wro ehoj Mepy npencTassbajy
peasine npobiiemMe Koju ce TOKOM pajia Bo3ujia
110jaBIbYjy Y PAsTHYHTHM CHCTEMHMA CHCTEMA
3a UEHTPAITHO 3aKJbyUaBathe 1 3aLITHTY 011
kpabe Bo3nna. Y TOM UnsbY W3BPLINTH
pasiuuuTe CUMYJIalnje KapaKTepUCTHYHUX
KBAPOBA €A OCHOBHHMM 3a/1aTKOM J1a Y4EHULIH
NOBEXY TEOPHCKA 3HAbA, MEPeiba Cca
11abOPATOPHjCKHX BEKOH 1 1a OCHOBY TOra
CaMOCTAJIHO pellie aTH MpoGIemM
KopHINEeHEeM PaCTIoNOKHBIX EIEKTPOHCKHUX
CepBHCHUX MH(OPMALIHja, OTpeMe H MEPHHX
ypehaja panuonnue/naboparopuje/ cepsrca.

CrHuame NpakTHIHHX
3Haba U3 KIMMa ypehaja
BO3MIA

3HA M NIPHMerbyje Mepe CHIYPHOCTH i 3aKOHCKe
MpOIKCe O 3aLITHTH KUBOTHE CPEIHHE MPH Pajy Ha
KJIMMa CUCTEMUMA BO3MIIA

TMPABHJIHO KOPHCTH OCHOBHY H JI0JaTHY
JIMjarHOCTHUKY ONIpeMy 3a paji Ha KinMa ypehajuma
BO3HJIA PA3JIHYHTHX npomuohaqa.

1. JInjarHocTiyka Mepera, AeTambal
BU3YEJIHH TPersie/l M POBEpa Lypeka
peona y cuctemy, npersien KOHEKTOpa 1
BOJI0BA €/ICKTPHYHE HHCTAIALI]E, OCHOBHHX
KOMIMOHEHTH KIiMa cucTema, uniheme
KOHJleH3aTopa/HcrapHBaya, poBepa Noroxa

TpakTHuHY HacTaBy y Tpajamwy o1 6 yacoBa
opraHu3oBaTH 1o rpynama a0 10 yueuuka y
TPYNH Ha TPH [0 YETHPH PajiHa MecTa y
3aBHCHOCTH OJ1 ONPEMILEHOCTH PaMOHHUILIE
©ONpeMOoM, MakeTama, BOHIOM WH y
cepsucy/npenysehy,
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4. LUWJbEBU, NCXO/JHU, OBABE3HU U MPENTOPYUYEHU CAJIP)KAJU U HAYUH OCTBAPUBAILA MOJYJIA

Hasus moayna: Pan ca TexcTom
Tpajate Mosyna: 6 yacosa
UCXO0IU MOAYJIA
OBABE3HM U MPEMOPYYEHU MPEIMOPYYEHE AKTUBHOCTH U HAYUH
LUU/bEBU MOAYJA o 3aBpuieTky r::;iy:;an):enuk he Gutn y CAZIPKAIN MOJIYJIA OCTBAPUMBAH>A MOJIYJIA
* OcnocoGJbaBare ® [0/IeIIaBa TACTATypy 3a ynorpedy e @opmarti TekcTa Koji ce Hajuetuhe Ha nouerky Mozyia yueHHKe Yro3HaTH Ca UHIbeBUMA
YueHHKa 3a pazi ca PasIMYMTHX BPCTA (JOHTOBA M MIO3HAjE 1 KOpHCTE Yy pauyHapy; MCXO/IMMA HACTaBe / yuera, MIaHOM pajia i HauHHHMA
anatuma 3a o6pany MHCTanupa pasnu4nte GOHTOBE; ® TeKCT eIMTOPH H TEKCT MPOLIECOPH; ouerHBama.
TeKcTa. ® pasiuKyje M KOPUCTH pasinumTte anate3a | o [logewaarse TacTaType 3a ynotpedy
oOpajy Tekcra; PasIMYNTHX BPCTa JOHTOBA; O6.mun nactase X
* ymehe cumbone 1 kpewpa npevLe 3a o MHcranaiuja kembeHnx (GOHTOBa; Mozya ce peanusyje kpo3 cienelie o6inke HacTaBe:
najuewhe kopuwhere cumbone; ® Anatu 3a 06pajy Tekcra. DOHTOBH; « BexGe (6 wacosa)
® kpeupa concteenn (ont/ciosa nomohy * Vwmeratbe cumMGona i Kpenpatbe
(ot equTopa. npeuniia 3a Hajuewhe kopuihene Topena onemerva na rpyne
cumbore; Onesbetbe ce aen Ha rpyne 10 15 yuennka.
@ "
° cﬂ(;r;;;nmop (rpepparsc coneTRCRmX Mecro peanusaumje Hacrase

o ART enutopm; e pauyHapcku kaGuHet

* TlpuMmeHa TeKcTa y My ITUMEAH]H. M eHoivie i DB AR HACTARS

* KoHkpeTHe npumepe 3a Bexkbarmbe NpuiaroauTn 06pasoBHOM
npoduIy Kpo3 KOpenauujy ca CTpy4HHM NpeIMeTHMa.

® [lpu peain3zauuju OBOr MOJlyJ1a MHCHCTHPATH HA NPABONUCY
1 ynotpe6u ozrosapajyher jesuka Tactarype.

Ouemwnpamwe
Bpe/HoBare 0CTBAPEHOCTH MCX0/ BPUIMTH KPO3:

o npahiere 0CTBAPEHOCTH HCX0/1a;
* TECTOBE BELITHHA

o npahiere NpakTHYHOT paja;

* CaMOCTaH{ MPAKTUUHK Pal.
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M3BpLIK }.leal'HOCTM‘{KB KOMYHHKaLIMOHA Mepemba,
Mepera NpUTHCaKa y CHCTEMY W M3Bele noTpedHe
NpoNUCaHe PazioBe y LHjbY PelliaBara COKEHUjUX
HEHUCTPABHOCTH Y CUCTEMY ayTOMATCKOI' KauMa
ypehaja Bo3una

TNPaBUIIHO U3BPLIM OTBAPALE KIMMa CHCTEMA BO3MIIA,
JBMEHIA/IACHE})S nojenuﬂe KOMIIOHETE, MPaBHIIHO
KOMILIETHPA CHCTEM, H3BPLUH MYHEHE U NPOBEPH
MCMPABHOCT pajia K/HMa CHCTeMa BO3MIa

KOMIpecopa, NpoBepa NPHTHCAKA y
CHCTeMy. pelnkiaka (hpeona, npaBuiIHo
nykekbe H NPOBEPa HCMPABHOCTH pala
KJacHuHor Knuma ypehaja Bosuna
paznuuTHX npoussohaua u pazIHUMTHX
reHepauuja.

2. JInjarHocTHYKa KOMYHHKALMOHA MEperba
Y ayTOMaTCKOM 2-30HCKOM/4-30HCKOM
KITHMA CHCTEMY, HCIIUTHBAH:E KOMTIOHEHTH
M pelliaBarbe KapakTepHCTHIHUX
€JIEKTPUYHUX HEHCNIPABHOCTH HA OCHOBY
KOMyHHUKaUHOHHX napaMeTapa.

3. PactaBibatbe KOMIOHEHATa KIuMa
CHCTeMa 1 HCTIHparbe ca GPEOHOM/a30ToM,
cacTaBIbarbe KIHMa CHCTEMA, MyHeHe i
3aBPUIHO HCTIMTHBAKE HCMIPABHOCTH KITHMa
cHcTema.

Ha nouetky neTabHO 06jacHUCTH CBE
noTpebHe 3aITHTHE Mepe aa He jiolje 1o
nospehuBama yuenuka u omrrehera
ZwmjarHocTHykKX ypehaja u onpeme.

M3BpUINTH KBAMTETHY NPHIIpEMY H
OpraHn3aLijy peannsauuje npakTHIHe HacTaBe
€a OCHOBHHM IIMJBEM J1a YUEHHIIH OBJIanajy
NOTPEGHHM MPaKTHYHIM 3HaHUMA 3a
PelliaBarse COKEHH]UX KBApOBa KOjU HACTa]y
Y PasIHUHTHM KOMOHHOBAHHM CHCTEMHMa
najbera U yGpU3raBarma 0To MOTOpa.
TpaKkTHYHY HACTABY PeasH30BATH Y
PAAMOHULIM LIKOJIe/CepBHUCY, npema
MoryhHOCTHMA, Ha PAa3IMYUTUM THIOBUMA
BO3MIA.

3ajaTke Ha NPAKTUYHO] HACTABH OPraHM30BATH
TaKo aa y uro Behoj Mepy npencTassbajy
peanHe npoGieMe Koju ce TOKOM pajia BO3ujia
M0jaBibYjy y PasIH4HTHM KOMOMHOBAHHM
cHCTeMHMa Nasberba i yOpu3rapatba 0To
MOTOpa. V TOM Wby H3BPLINTH pa3THuHTE
CcUMyJIaluje KapaKTepUCTUYHUX KBApoBa ca
OCHOBHHMM 3a/1aTKOM /1a YHEHHLIH TOBEXY
TeOpHjcKa 3Haa, MEPErba Ca 1ab0paToPHjCKIX
BEKOU H J1a OCHOBY TOTa CAMOCTAITHO petlie
nati npoGiiem KopuuifieleM pacnonoKHBHX
€IEKTPOHCKHMX CePBHCHUX MH(pOpMaLKja,
onpeme u MepHuX ypehaja
panuonmie/naGopatopuje/cepsuca.

*  Cruuame npakTHIHNX
3Hamba U3 ay TOMATCKHX
MEH-auKHX MPEHOCHHKA

3H 1 NPHMEHbYje MEpe CHIYPHOCTH H IIPOTINCaHe
PajioBe Ha ayTOMATCKHM MEHauuma y
cepeucy/mpenysehy

M3BPLIM OCHOBHA JIMjarHOCTHYKA KOMYHHKALIHOHA
Mepera Y LHJby JOKaIH3alje HeHCTIPAaBHOCTH y
cHCTeMY MOTOP-ayTOMATCKH MEHat 1 Ha OCHOBY
napameTapa JIOKailH3yje HeHCTIPaBHOCT.

O1BojH Merad 01 MOTOPA W MPHMPEMH ra 3a Cliakbe y
osnawhesn cepBrc/paaHoHuLLy,

TNPABAITHO U3BPIIM CACTABIbakbE OTOHCKE IPyMe
MOTOp-Mekbat HAKOH TpHjeMa Metbaua ca OnpaBke,
M3BPLIN 3aBPUIHO HCTIHTHBAE MPEKO
JIMjarHOCTHYKOT KOMYHUKaLMOHOT ypehaja

T03Haje 1 PaBIIIHO H3BOM OCHOBHE PazioBe
OIpyKaBaiba M KOHTPOJIE ayTOMATCKOT Merbada npema
OpruHantoj (pabpuuKoj 10KyMEHTaLMjH.

1. JlnjarHocTiuka KOMyHHKAUMOHA MEPerba
Ha BO3HITY Ca ayTOMATCKHM MEHaueM,
JoKanu3alMja KBapa, 01Bajarke ayToMaTcKor
MeH-aua 0l MOTOpa H NPHIIPeMa 3a Cliambe y
crieLHjann3oBaHm
cepBic/panioHHLLy/padpuKy.

2. Vrpazma ayTOMaTCKOr MeHhaua Ha BO3WIo
HAKOH MpMjeMa ca onpaBKe/HOBOT ,
ayTOMATCKOT MeHaua H 3aBpliHa NpoBepa
HMCNIPaBHOCTH pajia.

TpaKkThuny HacTaBy y Tpajarby o1 3_uaca
opraHu3oBaty 1o rpynama 210 10 yuenuka y
TPYN¥ HA TPH [0 YETHPH PalHa MecTa y
3aBHCHOCTH OJ1 ONIPEMJbEHOCTH PaIHOHHLIE
ONPeMOM, MaKeTama, BO3HIOM HIH Y
cepeucy/npenysehy,

Ha nouerky neTa/bHo 06jacHATH CBE NOTpedHe
3alTHTHE Mepe 1a He nohe 1o nospehusarwa
yueHnka u omreljera aujarHocTHukux ypehaja
 onpeme.

M3BPUINTH KBATHTETHY NPUIPEMY 1
OpraH3aiujy peannsaunje NpakTHIHe HACTaBe
©a OCHOBHHM LIHJBEM /1a YUEHHLH OBNIANAjy
NOTPEGHUM NMPAKTHYHUM 3HAKUMA 3
JIOKaIM3aLK]y jeIHOCTABHUUX KBApOBaA KOjH
HACTAjy Y PA3IMYUTHM THIIOBHMA Ay TOMATCKIX
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Meaua.
TpakTHuHy HacTaBy peani3oBarh y
PaMOHMLM LIKOJIE/CePBHCY, Npema
MoryhHOCTHM, Ha PA3MYNTHM THIIOBHMA
BO3WIA.

3ajarke Ha NPAKTHYHO] HACTABH OPraHN30BATH
Tako /1a y wro Behioj Mepu npejcTaBIbajy
peasiie npodieMe KOji ce TOKOM pajia BO3HIa
110jaBIbyjy Ha PasTHUNTHM BPCTAMa
AYTOMATKCHX Meraua. ¥ TOM Liby H3BPUIMTH
PA3TMUHTE CHMYTALMjE KaPAKTEPHCTHUHHX
KBapOBA Ca OCHOBHUM 3a1aTKOM /1 yueHHLH
TIOBEXKY TEOPHjCKa 3Haha, Meperba ca
11abopaTopHjcKUX BeXOH 1 J1a OCHOBY TOra
CaMOCTAITHO petlie IaTH MpoGiem
KopHINereM PaCcToNOKHBHX EIEKTPOHCKHIX
CEepBHCHUX HH(OPMALIHjA, OTIPEME H MEPHHX
ypehaja pannonnue/nabopatopuje/ cepuca.
Hariomena: 0631poM /1a ce pajin O CIIOKEHH]eM
€JIEKTPOHCKOM CHCTEMY Ha BO3HITY
peanu3alujy NpaKTHIHE HACTABE MPHUIATOANTH
PAcrosiokHBOM BpeMeHy 1 MoryhHocTuma
ussohjera y cepsucy/npenysehy.

Cruuame npakTHYHUX
3Hawba M3 ayamo
cHCTeMa, HaBHrauuje u
TeJeMaTHKe BO3UIA

3HA W NPHMeElbYje Mepe CHIYPHOCTH H H3BOIIN
NpOMnUcaHe paaoBe Ha ayano CHCTEMHUMA, CHCTEMUMaA
Hanuraunje H TE€eMaTUKe BO3nia

M3BPIUIM IMjarHOCTHYKA KOMYHHKALMOHA Meperba y
UHIbYy OTK/IHara HEHCIPABHOCTH Y AYAHO H BHIEO
CHUCTEMHMA CaBpPEMEHOT BO3HIa

M3BpLIK ,uujaruocmqka KOMYHHKaLIHOHA Meperba y
UMJbY OTKJIahaha HEUCIIPABHOCTH Y CHCTEMUMA
HaBVIl'aL[MjE M TEJIEMAaTHKE CaBPEMEHOT BO3HIIA

1. JlujarHocTiuka Mepera, BU3YeIH:
npernies, unwherwe KoHekTopa/
KOMIOHEHTH CHCTEeMa, JIeTasbaH npersies
eNeKTPHIHE HHCTAALHje, 3aMeHa
HEUCTIPABHUX KOMTIOHEHTH/KOMILIETa Koje
CY OCHOBHH y3pOK KBapa y ayauo H BHIEO
CHCTEMHMA BO3MNA PA3THUHTHX
npousBohaua.

2. JInjarHocTika Mepersa, BU3yenHH
npernen, uninhere KoHekTopa/
KOMIOHEHTH CHCTEMA, /IETasbaH nperes
eJIeKTPUUHE HHCTATALK]E, 3aMeHa
HEHCTIPABHUX KOMIIOHEHTI/KOMILIETA KOje
CY OCHOBHH Y3POK KBapa y HaBHTalMOHOM
CHCTeMy BO3HIA PAsIHIHTHX MpoH3BOhata.
3. JlnjarHocTHuKa Meperba, BU3yeTHU
npernes, unmhere KoHekTopa/
KOMTOHEHTH CHCTEeMa, JIeTasbaH nperies
eJIeKTPUUHE HHCTAALM]E, 3aMeHa
HEHCTIPABHIX KOMIIOHEHTH/KOMILTETA KOje
CY OCHOBHH Y3pOK KBapa y CHCTeMHMa
Te/leMaTHKe CaBPEMEHOT BO3HIA

TpakTHyHy HacTaBy y Tpajatby 011 3 yaca
OpraHu3oBary ro rpynama 210 10 yuenuka y
PYNH Ha TPH JIO YETHPH PajiHa MeCTa y
3aBHCHOCTH OJ1 ONPEMJLEHOCTH PaHOHHLIE
OMPEMOM, MaKeTama, BO3HJIOM HIH Y
ceparcy/npenysehy,

Ha nouerky eTa/bHo 0GjaCHHCTH CBE
notpeGHe 3alITHTHE Mepe Ja He Johe 10
noBpehiBatba yuennka u ourelera
aujarHocTHUKUX ypehaja u onpeme.
M3BpIIMTH KBATHTETHY NPHIPEMY H
Opraumsalmjy peanusayje NpakTHIHE HacTaBe
€a OCHOBHUM LIMJBEM /1a YUEHHLM OBJIazajy
NOTPEGHUM NPAKTHYHUM 3HAHUMA 32
peluaBarbe CI0KEeHH]HX KBapoBa KOjH HAcTajy
Yy Pas/IMUNTHM aYHO CHCTEMHMA, CHCTEMHMA
HaBHUTallHje U TeJleMaTHKe BO3WIIA.
TpakTnuHy HaCTaBy peanu3oBaTi y
PAIMOHHLIA LIKOJIE/CEPBHCY, NpemMa
MOryhHOCTHMA, HA PA3IHYHTHM THIOBHMA
BO3MIA.
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PasIMuNTHX Tpou3Bohaua. e 3ajarke Ha NPAKTHYHOj HACTABH OPraHU30BATH
TaKo Aa y wro Behoj Mepyu npencTasibajy
peasine npoGieMe KojH ce TOKOM pajia BO3ua
N0jaBIbyjy y PasTHUHTHM ay/IHO CHCTEMHMA,
CHCTEMMMA HaBHTaLIje U TENIEMATHKE BO3HIIA.
'V TOM LiJbY H3BPUINTH PA3IHIHTE
CHMYJIalije KapakTepUCTHYHIX KBapoOBa ca
OCHOBHHMM 33/1aTKOM J1a YUEHHLIH TOBEKY
TeOpHjcKa 3Haa, Meperba ca 1adopaToPHjCKuX
BEKGM 1 J1a OCHOBY TOra CAMOCTAITHO petlie
Jati npoGiem kopuihieleM pacnonoKHBHX
€IGKTPOHCKHX CEepPBHCHUX MH(pOpMaLIHja,
onpeme U MepHHX ypehaja
panvonuLe/naGopatopuje/cepsuca.

TMpenopyke 3a peanusaunjy npaKTuuHe 610k HacTase:

Ha noueTky npakThuHe HacTaBe y 610Ky yueHHKe YNO3HATH Ca UHJbEBHMA H MCXOIMMA NPAKTHYHE HacTaBe / yuera, NIaHOM paja i HauHHHMA OLeHHBAkA.

O6auun nacrase
= Tlpenopyuyje ce npakTHuHY HacTaBa y GJIOKy peann3oBaTh y oarosapajyhum cepsucuma/mpenysehuma.

= [lpenopyuyje ce nzBoljerbe HacTaBe y ner GI0KOBa (TIET palHNX He/lesba), kpajeM okToOpa, aetemOpa, hebpyapa, MapTa 1 Maja MM IIpeMa Pacropely KojH oIpe/in PYKOBOICTBO LIKOJIE.

®  3a peanu3aumjy npaKTHYHe HACTaBe y GJIOKY OIrOBOPAH je HACTABHUK NPAKTHYHE HACTABE WJH HACTABHHK TEOPHjCKe HACTABE 0AroBapajyher cTpyuHOr NpeaMeTa U3 Kor ce
peannsyje HacTaBa.

®  3apeanusalujy NpakTHUHe HACTaBe NOTpeGHa je KoopaMHALM]a H3Mely HaCTaBHMKA TEOPHjCKe HACTaBe CTPYHMX MpPeIMeTa U3 KOjHX Ce MPaKTHYHA HACTaBa peannsyje, Kako Ou ce
ycarjacusia 1MHaMHKa u3Bohera HacTaBe ca M3BEICHMM NpeiaBabuMa 1 1abopaTopujckuM BeskGama.

=V z0roBopy ca npeJcTaBHULMMA cepBuca nporahi Haj00sbH HAUMH peau3aluje NpaKTHYHE HacTaBe, Kako 61 ce OHa Mpuiaroauia Tekyhum pazoBuma cepBHCHpaka BO3MIIA y CEPBUCY.

Hacrasa ce peannsyje kpos cienehe o6nnke HacTase:
* npakTHuHa HacTaea y 6oky (150 yacosa)
«  npu u3Bohery NMPaKTHUHE HACTABE OJIEJbEILE CE JICNIH Y TPU rpyne

CTO peanusannje HacTaBe
« cepauc/mpenysehe

OuemuBaibe
Bpe/iHOBate 0CTBAPEHOCTH HCXO/IA BPUIHTH KPO3:

*  npaliebe 0CTBAPEHOCTH HCXOA
= npaheme NpakTHYHOT pana
®  TeCT NPaKTHYHHX BELITHHA

5. KOPEJIALIMJA CA IPYTUM NPEAMETUMA, OTHOCHO MOAYJIUMA

1. Enextpuune unctanamje u ypehaju
2. Oro motopu
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SERKRYRE®

JlaBauu u W3BPLIHK €IEMEHTH
Jlusen motopu
EnekTpuune MaliuHe Ha BO3UIMMA
CucTemMH nabera 0To MOTOpa
Cuctemu yGpusrasara 0T0 MOTOpa
MortopHa Bo3una
Cuctemu yGpusrasara 1u3esl MOTOpa
. CucTeMH CTaGUITHOCTH
. Cuctemu 6e36e1H0cTH 1 KoMpopa
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ATUIMKATUBHU NPOTPAMU

b: UI3BBOPHU CTPYYHHU NPEAMETHU

1. OCTBAPUBAIE OBPA3OBHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAILE
HACTABA
PA3PEJ| 5 ITPAKCA VKVYITHO
Teopujcka HacTaBa Bexbe TTpakTHyHa HacTaBa Hacraga y 610Ky
m 64 64

2. UWJbEBU MPEJAMETA

- Cruuame NpakTHYHUX 3HAHKA O IPUMEHN HH(OPMALMOHHX TEXHONOTH]A Y (DYHKUMjU CTPYKe;

3. HA3UB U TPAJAILE MOAYJIA

Paspen: Tpehn

Pen. 6p.

HA3MB MOJIVJIA

Tpajarbe Mozy1a (YacoBH)

1. Be6 npesentauuje

34

2% Tporpamu 3a u3paiy wema, UpTeka u MOIETHPae

30
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4. UIMWJBEBU, HCXO/JIH, OFABE3HU U MPENMOPYYEHU CAZIP)KAJU U HAYUH OCTBAPUBAIA MOIYJIA

Haszus monyna:
Tpajare Moaysa:

Bed npesentaunje
34 yaca

LHHUJBEBU MOAYJIA

HUCXOIU MOIYJIA
Tlo saspiieTky Moaya yieimk he GiTh y craiby ja:

OBABE3HMU M NNPENOPYYEHU
CAIPKAJN MOAYJIA

NPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAbA MOAYJIA

o CTuuarme OCHOBHHX
3Hama U 0CTIOCO0baBAE
Y4eHNKa 3a ynoTpedy
codtepa 3a uzpany Bed
npeseHTatje.

® KOpHCTH cOBTBEp 3a M3palLy H MOAH(HUKOBAbE
cTpanmLa Beb npesentauuje;

® KopHCTH co(TBeEp 3a H3paly aHUMaLWje y
By GaHepa 3a noTpeGe BeG npesenrauje;

® KOpHCTH CO(TBEp 3a NPUTIPEMy CTHKA 3a
notpe6e Beb npesenTauuje;

* nocrassba Beb npesenTaimjy Ha okanuu Be6
cepaep;

® HHCTAIMpA CajT 3acHOBaH Ha CMS (eHr.
Content Management System) chctemy Ha
nokanHom Beb cepsepy:

* koupurypume Web cajr sacHoan ha CMS
CHCTEMY YNOTPeGOM aIMHHHTPATOPCKOT
Hajora;

* Momudukyje crpannie Beb cajra 3acHoaHor
Ha CMS cuctemy ynotpeGom oarosapajyher
coraepa;

® KOPHMCTH CTPY4HY TEPMUHOJIOTH]y Be3aHy 3a
Beb ausaju

BEXBE:
1. W3pana Be6 _npesenraunje
* OcHOBHH NMOjMOBH 0 Beb npesentauuju;
* Tlporpam 3a u3pany BeG npesentauje
(unp. Dreamwever, ...);
* [lporpam 3a H3pazy auumatmje (Hnp.
Swish, ...);
e Tlporpam 3a 06pazy /npunpemy cinka 3a
notpeGe Bed npesentaumje;
® Uspana jensocrasie Web npesentaunje ca
TEKCTYAHUM CalpKajeM, CIHKama u
aHnMauujama.

2. lonuzame Beb npesentaunje

* OCHOBHH M0jMOBH 0 XOCTOBaY, BeO
cepBepy ...;

o Ilporpam 3a noxmsarse JokanHor Bed
cepsepa ca noapukom HTTP, MySQL u
PHP (1np. XAMPP);

* [loausame BeG npesentaumje ca
TEKCTYaJHUM CaJIpiKajeM, CIuKama i
aHuManMjama Ha nokanun BeG cepsep;

o Uucranupame u koudurypucamwe CMS
(enr. Content Management System) cuctem
(unp. Joomla / Word press);

o Koudurypucarme Beb cajra 3acHoBaHoOr Ha
CMS-y.

Ha nouetky Mojynia yueHHKe Yno3HaTH ca
LHILEBUMA M HCXOZIMMA HACTaBe / yuerba, MaHoM
pana H HAUHHUMA OLICHHBAH:A.

O6auun Hacrase
Moy ce peanusyje kpo3 cienehe obinke HacTase:

o BexOe (34 uaca)

Mosena onemema na rpyne
Onememe ce nenu Ha rpyne 10 10 yuennka

Mecto peanuzaunje nacrase
BesxkGe ce peanusyjy y kabunety ca pauyHapuma (1

YUEHUK - | pauyHap)

Mpenopyke 3a peanusaunjy Hacrase
TpeaMeTHU HACTABHUK MOKE H3MEHUTH 110 10%, a
y3 carnachoct Ctpyusor Beha 10 20%
NpenopyyeHor canpikaja.

BexOe peanuzosati y Tpajaiby o1t 2 IIKOJICKA Yaca
0 LMKIyCHMa:

* Hspana Beb npesenraumje ..
o [lonmsamwe Beb npesentaumje
® Pannu 3anarax....

(14)
(14)
.. (6)

Ouemupaibe
BpeiHOBabe 0CTBAPEHOCTH HCXO/1 BPLIMTH KPO3:

o npaheme 0CTBAPEHOCTH HCXONA;
® TeCTOBE NMPAKTHYHUX BEUITHHA
(pannu 3anatak: BeG npesentaunja).
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Haszus mostyna:

Tpajawe Monyna: 30 yacoBa

Tporpamu 3a H3pajy wema, UPTeKa 0 MOAeTHPabe

LUM/BEBU MOJIYJIA HUCXOIU MOAYJIA

Tlo 3aspitieTky Moy’ ia yiesiik he Gt y craimy aa:

OBABE3HM U NNPENMOPYYEHU
CAZIPKAJU MOAYJIA

MNPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIbA MOYJIA

o CTHUAkbe OCHOBHHX ® KOpHMCTH cOTBEP 3a U3paLy
3Hama M 0CI0CO0/baBabE iema/lpTeska/MozIeNia Ha OCHOBY 3aXTeBa;
YUeHHKa 3a ynotpedy ® KopucTH co(TBep 3a MOAH(UKOBaKE

codrsepa u uspaay
upTexa/monena
jeHOCTaBHUX eleMeHaTa.

noBHjennx wema/upTexa/Mozena paau
HCTIPaBIbatha rpeaka Wik ibHXOBOT
yHanpehema;

® KOpHCTH COTBEP 3a U3PaLy MPOH3BOIHE
JIOKYMEHTaLmje;

® KOPHCTH CTPY4HY TEPMHHOJIOTH]Y Y OBOj
obnacTH.

BEXKEBE:
o [lporpamu 3a u3pay wema u UpTexKa 1
MozIenuparbse:
- Enexrpotexuuka (unp. Protel, Electronics
Workbench, MS Visio, ...)
- Mexarponuka (unp. SolidWorks ,
Pro/ENGINEER., ...).

Mpenopyka:

* 3aBHCHO 01 oﬂaﬁpanor anJiMkaTuBHOT
codTBepa, KOju ce KOPHCTH Yy LIJbY HCITYHeHba
nexona, Bexkde Tpeba OCMHUCIHTH TaKo Ja
CBAKM yYeHHK ypaiu oiroapajyhy
CHMyJalHjy, a 3aTHM U3PalH KOMIUIETHY
MPOM3BOIHY OKYMEHTaLIHjy.

Ha nouertky Moay/ia yueHuke ynosHatu ca
UMIBEBHMA U HCXOZIMMA HACTaBe / yuera, NIaHoM
paja M HaUHHUMA OLICHHBAH:A.

O6anun nacrase
Monya ce peanusyje kpos cienehe obauke HacTape:

o Bexbe (30 vacosa)

Honena onesbema na rpyne
Onesbere ce en Ha rpyne 10 10 yuennka

Mecto peannzaunje Hacrase
Bexoe ce peanusyjy y kabuHety ca pauynapuma (1

Y4eHHK - | pauyHap)

INpenopyke 3a peaanzauujy nacrase
[MpeMeTH HACTABHUK MOJKe H3MeHUTH 110 10%, a

y3 carnactoct Ctpyutor Beha 10 20%
npenopyyeHor caapikaja;
BexGe peanu3oBaTh y Tpajarby 0112 WIKOJICKa yaca.

OueuBame
BpeHoBake 0CTBAPEHOCTH HCXO0/1a BPIIMTH KPO3:
* npahere 0CTBAPEHOCTH MCXO01a;
® TECTOBE NPaKTUYHHX BELITHHA
(paziiu 3aj1atak: M3paja NPOH3BOIHE
JIOKyMEHTaLlHje).

5. KOPEJIALIMJA CA IPYTUM NNPEAMETUMA/MOAYJIUMA
® PauyHapcTBO M MH(OPMATHKA, CTPY4HH NPEAMETH
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Hasus npenmera: BEB JIU3AJH
Tonuuky donn: 58 yacosa

Paspen:

LumeBy npeamera:

YerBpTH

Ocniocobbasatbe YueHHKa 3a KpeaTHBHO 1 (YHKUHMOHATHO MIaHupakbe U n3pajy BeG cTpanmua;
PasBujarbe KPEaTHBHOCTH KOJI yHEHHKa;
VcBajaibe 0OCHOBA 32 yUEHbE CEPBEPCKHX H KIMJEHTCKHX je3HKa i TEXHOJIOTHja Koje noapasymesajy nmniieventaunjy y HTML (PHP, ASP, JavaScript).

TEMA LH/BEBH UCXOaU MNPEMOPYYEHU CAJIPIKAJU MO HAUYMH OCTBAPHBAHA TTPOFPAMA
Io 3aBemerky Teme yuenux he Gurn y cramy na: TEMAMA
* Vrno3HaBamwe ca * nedunue nojav MuTepHeTa u www * Hurepuer n WWW cepsuc; Ha nouetky Teme yueHuKe ynosHaru ca
OCHOBHHM 110jMOBHMA HHTEPHET CepBuca; o [lojam BeG nm3ajHa, Be6 development-a u LH/bEBUMA U HCXOHMA HACTABE — yueHba,
BE3aHKM 3a Be® * nedunme nojam BeG cajra; HHXO0BA BE3a; TJIAHOM paja U HaYMHUMa OLIEHNBAkbA.
Ausaj 1 uspany e ® pasyme pasnuky usmely CTaTHuKHX U o Tlojam Beb cajra 1 BeG cTpanuLe;
cTpaHuua JIMHAMHYKUX CajTOBA; o CTaTHukH M IMHAMUYKH web cajToBH; Obanun nacrase:
® HaBOIM MpHMepe AMHAMHUKKX BeG cajToBa; | e [lojam BeG ceppepa; Tpeaver ce peaniyje kpos ciienehe obaike
e pasyme (yHKLHjy BeO cepepa. o TIlojam hosting-a 1 perucrpaimje 1omeHa; HACTABE:
s BeskOe: 58 yacosa
o HurepHer anpeca cajra (URL).
Bpoj uacoa no Temama:
= e Veon 4
g’ e HTML 12
= * CSS ... .20
2 e Dreamweaver ... 22
>
E Hojena oneswersa na rpyne:
> Onesberse ce nenu Ha rpyne 10 10 yuennka

NPHIMKOM peainsaiije Bexon.

Mecto peanusaunje nacrase:
Bex0e ce peanusyjy y kabutery 3a

nHdopmaTHky.
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¢ OcnocobsbaBatbe
YUEHHKA 3a H3pajy

© (opmaTHpa TeKCT (IPOMeHa BEINY HHY
CJI0Ba, THI CJ10Ba, 60jy C/0Ba);

LlIta je HTML u uemy ciyxu;
OcHosuu enevenTH HTML jesuka, tag-oBu

web cTpaHuua ® nozewasa Gojy v CIMKY NO3anuHe; 1 aTpubyTH tag-oBa;
Kkopuctehu kox * Kkpeupa Tabeie; * Mspana Beb cTpaHuua y TEKCTyaTHOM

g HTML-a. ® Kpeupa JiucTe; €JIMTOpY:
H o ybauyje ciuKe U XUNEPINHKOBE y Be e Crpyktypa HTML cTpanuue;
£ CTpaHuLe; * dopmaTHpare TeKcTa;
E ® Kpeupa obpacue Ha BeO cTpaHuLM. o Boje u nosamnue;
= * VHOC clliKa 1 aHnMaLje;
E * VMeTare JIMHKOBA:
2 * Kpeupate q1cTe 1 MaHurysaluje ca
5 Jcrama;
e * Kpenpamwe Tabesie 1 MaHumnyauuje ca

JicTama;

e ®opme u enemMeHTH hopme;
* Hanpenne moryhnoctu u passoj HTML
anara.
® ecuracHo kopuctn CSS KkonoBe 3a
e OcnocobsbaBare npunaroljere u3rnesa ejemMexara Ha Bed e lllraje CSS;

_ YueHHKa 32 CTpaHuLu; * Vwmerame Style Sheet-a y HTML;
§ npunarohasarme ® BLIM NOJCLIABAE KAKO TEKCTYAIHHUX, ® Cenextopw id u class;
& u3rnena web TAKO U MYJITHMENjATHUX eleMeHaTa Ha o Crunusosatbe nosanuxe u 6oje,
2 CTpaHHULE yMeTambeM CTpaHu; Crinsoame (oHTa;
z CSS koma y HTML © nojiewaBa nonoxkaj U npeknanate layer-a | o Criin3oBarbe TEKCTA 1 JTHHKOBA;
g0 kon o Crunnsosatse 60paepa, MapruHa, NainHra;
3 o CrunnsoBate Tabea;
2 o CTunmsosame JIMCTH;
g o Tlosuumonupame layer-a;
2 o CrunusoBame ciiuka i GoTo ranepuja.
Q

Ipenopyke 3a peanusaunjy nacrase:
3a ynoc HTML koaa KOPUCTHTH TEKCTYalHu

eauTop.

BexOe (panue 3anarke) 3a yuenmke Tpeda
OCMHCIIUTH TaKo 1a oHe Oy/1y Hazorpamwa Ha
Web nusaj koju ce peanusyje y npeamery
AnsmKaTHBHU NporpamMu.

Ouemnpame:
BpenHoBame 0CTBAPEHOCTH HCXO/IA BPUIMTH

Kpo3:

* npahiete 0CTBAPEHOCTH HCXOAA

® TecToBe 3Haba

® TECTOBE MPAaKTHYHUX BEUITHHA
(panuu 3amaum)
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¢ OcnocobibaBarbe
YU€eHHKa 3a pajl ca
nporpaMuma 3a
BH3YEJIHO
NPOjeKToBaAE H
ypehuBarbe HHTEpHET
npe3eHTallmja

Busyenna uspana nurepuer npesentaunje (Dreamweaver)

KOPHCTH Pa3niuTe BPCTe caapkaja y
Kpeupatby HHTEPHET Mpe3eHTaLmja;
nponalje HajGosbe pellere 3a CTPYKTYPY
web npesenTaumje y 3aBUCHOCTH O]l
norpebe;

ycnoctasiba Bese n3Mel)y HHTEpHUX 1
EKCTEPHUX CTPAaHULA HHTEPHET
npe3eHTaumja;

npoBepH NpPHKa3 Mpe3eHTatje y
pasIMuUTHM BeG npersenaunma;
TOCTaBH MPE3EHTaLMjy Ha CepBep;
aKypHpa caipiaj npe3eHTalmje.

Vnio3HaBatbe ca PaiHiM OKPYKemeMm;
Kpewupate nokassor Be6 cajta 1 BeG
cTpane;

Vwmerame i popMaTHpare TeKCTa;
TMocTaBIbatbe 1 NOJEIABAE CITHKA H
aHUMALMja Ha CTPAHHLI;
WmnnemenTaunja CSS-a;

Paj ca Tabenama;

VYMeTatbe 1 Mo/ IaBAbLE XHIIEPBE3a;
Us3pania uHepakTMBHUX cTpaHa (uckauyhu
menu, rollover edekar):
Manunyauuja OKBUpHMa;
Kpeupamwe ynuta (popmu);
Kopuuiheme matGnoua (templates);
Paj ca GuGanorekom;

TMocrasbatbe cajta Ha cepsep;
OnprkaBarbe cajra.

KOPEJIALIMJA CA APYTUM MPEAMETUMA
® PauyHapcTBO H MH(OPMATHKA, ATUINKATUBHI MPOrPaMn
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Hazus monyna:
Tpajarbe Mozyna:

OG6pana cinke Ha pauyHapy
22 yaca

LHUJBEBU MOAYJIA

NCXOIU MOIYJIA
IMo 3aBpeTKy Moaya yuenuk he Gurn y
cramy na:

OBABE3HHU U IMPETTOPYYEHU
CAIPIXKAJU MOOYJIA

NPEMOPYYEHE AKTUBHOCTH U HAYMH
OCTBAPUBAA MOAYJIA

e Ocnocob:bapame
yueHHKa 3a pa ca
OCHOBHHM €JIEeMEHTHUMa
nporpama 3a o6pany
camKa.

00jacHH Kako HacTaje IMTUTAIHH 3a1HC
CIHKe;

nepuHUIIIe NOjMOBE: MHKCEJ, Pe30yLMja,
JIMHAMHYKH PACTIOH, BEKTOPCKA H
outmanupasa rpauka; KOMIjyTepcke 6oje
H MOJIENH 3a pe/icTaBbatbe 60ja;
PpasnuKyje OCHOBHe (hopmare IUrHTATHHX
camka;

KOHBEPTYje ClIMKe U3 jeaHor gpopmara y
apyru;

KOPUCTH rotoBe GubinoTexe ciiuka;
KOPHMCTH anare 3a 00pajy cimke;
obpalyyje ciiky npema yHanpen 3aiatim
KpHTepHjyMuMa (NpoMeHa IuMeH3Hja
(pesonyuuje) cinke, reoMeTpujcke
TpaHcdopmaimje ciuke (TpaHcauuja,
poTaija...), nojielIaBame 0CBETIbaja,
KOHTpacTa, Goja i OLWTPHHE CIIHKE;
KOpHCTH (hunTepe 3a I0aBatbe
creumjaiHux eeKata u MOHTAKY;
KOMOMHYje BHILE CJIMKA 3a Kpeupame
CIOXKEHUX CIIHKA;

NpUMpema CAMKY 3a WTaMMy, eKPaHCKH
npuKas u objasibiBarbe Ha MHTepHeT
cTpaHama;

YNPaBJba MOCTYNKOM CKEHHPaHa CIIMKa;
Habpaja OCHOBHE KapaKTepUCTHKE  BPCTe
JMruTanHuX dotoanapara.

W3Bopu cauka (uprex, pororpaduja,
npeysumase cinka ca Muteprera,
CKEHHpaHa CJIHKa, CIHKA eKpaHa);
OCHOBHH 10jMOBH (ITMKCENH,
pe3onyiuja ClIuKe, IMHAMAYKH PACTIoH,
BEKTOpCka  OWTManmpana rpaduka,
KoMmIjyTepeke Goje;

OcHoBHH (OPMATH JMTHTATTHHX CITHKA;
OBpana ciiMKa M OCHOBHHU MOCTY UM
obpane;

Jlurutasnse ciike HaMereHe
€KPAHCKOM MPHKa3y, WITaMNaky 1
npuKasnBaiby Ha MHTEpHET cTpanama;
TMocTynak ckeHupare clinka;

OCHOBHE KapaKkTepucTHKe 1 BpCTe
JIMrHTANHEX (hoToanapara.

Ha nouerky Mozy/ia yueHuke yrnosHaT ca UHbeBUMA U
MCXO/IUMA HACTaBe / yuera, IIaHOM paja i HauMHUMa
OUeHNBabA.

O6anun nacrase
Mognya ce peanusyje kpos cienehe obke HacTase:

« BexOe (22 uaca)

Mozena onebera Ha rpyne
Onesbetbe ce eu Ha rpyne 10 15 yueHuka.

Mecto peanusaumje Hactase
e« Pauynapcku kaGuuer

Mpenopyke 3a peanusaunjy Hacrase

* KoHkpeTHe npumepe 3a BexOarbe NpuIaroauTH 06pasoBHOM

npoduTy Kpo3 KOpesaiujy ca CTpYqHUM MpeiMeTHMa

o [loueTH 011 Kpenpara jeIHOCTaBHMIX LPTEKa, 3aTHM
00jacHHTH ClMKakbe ekpaHa 1 o0pay Tako J00HMjeHNX
canKa.

® JleMOHCTpHMpATH NOCTYNaK CKeHHpawa 1 poTorpaducara

AMruTanHuM GoToanapaTom.

L OMOI’yﬁMTH CBUM YUYEHHLIMMA 11a CTEKHY NMPaKTUYHO
HMCKYCTBO Y pajy ca CKEHEPOM H AHTIUTAITHUM
toroanaparom.

Ouemupame

Bpenuona}he OCTBAPEHOCTH HUCXO/1a BPLIUTH KPO3:

® npaliere 0CTBAPEHOCTH UCXO/1A;

* npahere NpaKTHYHOT paja;

® CaMOCTANHM NPAKTHYHH Pa.1
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Hazus monyna:
Tpajarbe Mozyna:

O6pana 3Byka

8 uacosa

LHUJBEBU MOAYJIA

NCXOIU MOIYJIA
IMo 3aBpeTKy Modya yuenuk he Gurn y
cramy na:

OBABE3HHU U MPETNOPYYEHU
CAIPIXKAJU MOOYJIA

NPEMOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAA MOAYJIA

e OcnocoG:bapame
YueHHKa 3a paj ca
OCHOBHHM €JIeMEHTHMA
nporpama 3a o6pany
3ByKa.

® pa3uKyje NojMoOBe AMTHTAIHOT H

AHANIOTHOT 3BYKa;

® objacHu pasniore W HadHHE KOMMpecHje

3BYKa;

* uabpoju u neduume paznmuunre Gopmare

3BYKa;

® KOHBEpTYje 3BYKOBE pasiHuUTHX (opmaTa;
® BpiH 0Gpay 3BYHHOT 3anuca npema

YHanpe/l 3a1aTHM KpUTEpHjyMHMa
(onceuare, yrieTame U CacTaBbare,
npunaroheme jauune, fade-in u fade-out,
LIMpeHe BpeMeHa, HHBEPTOBaE 3BYKa,
cneunjaniu edexTy...).

3BYK M OCHOBHH MapameTpH 3ByKa;
AHJIOTHH ¥ IMTHTATHH 3BYK;
@Dopmary 3Byka;

Komnpecuja 3Byka pasiuunuTix
opmara;

KouBepToBate 3ByKa pasiiiuTHX
dopmara;

OGpasa 3ByKa.

Ha nouerky Mozy/ia yueHuKke yrnosHaTi ca UHbeBHMA 1
MCXO/IUMA HACTaBe / yuera, MIaHOM paja H HauMHUMa
OleHHBAbA.

O6anun nacrase
Monyn ce peanusyje kpos cnenehe o6nmke Hactase:

« BexGe (8 yacora)

Mosena onemena na rpyne
Onesbetbe ce 1eu Ha rpyne 110 15 yuenuka.

Mecto peannsaunje nacrase
« PauyHapcky kabuHeT

Mpenopvxke 3a peann3aunjy nacrase

* KoHkpeTHe npuMepe 3a BexGare NpuiaroauTi 06pasoBHOM
npoduity Kpo3 KOpesalujy ca CTpy4HUM NpeIMeTHMa.

o Iloka3aTi HauKHe KOHBEPTOBAH:A 3BYYHOT 3AMKCA U3
opurHHanHor opmara y Heku Apyru opmar samuca (Hrp.
mp3 uin wav).

® JIeMOHCTPHPATH YdEHHIIAMA PAjly HEKOM O aKTYETHHX
NPOrpamMcKHX nakera 3a obpany 3Byka.

® Panuru y Gecrimathum nporpamuma, Ha np. Audacity n
CAMUHUM.

o TlokasaTi KaKko ce MOXe CHUMHTH Iac Wi HeKH IpYri
3BYK 1 00pannTH, Takohe MokasaTH Kako ce Moxe
nocrojefin aywo 3amuc cefin, MOHTHPATH, KOPHCTHTH
edekre.

Ouemwupame
Bpeuuona}be OCTBAPEHOCTH MCXO/1a BPLIUTH KPO3:

* npaliere 0CTBAPEHOCTH NCXOMIA;
o npaliewe npakTHYHOT paza;
® CaMOCTalHH NPAKTHYHU paj.
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Hasus Monyna:
Tpajare Mozyna:

Obpana Buzeo dajaosa

10 yacosa

UUW/bEBU MOAYJIA

UCXOIU MOAYJIA
Tlo 3aBpueTky MO/Iy.1a yueHuk hie Guri y
cTamy na:

OBABE3HHU U MPENOPYYEHU
CAIIPXKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAKA MOAYJIA

* OcnocobaBame
yueHHKa 3a paj ca
OCHOBHHM €JIeMEeHTHMa
nporpama 3a oGpay
BuI€O ajnosa.

objacHy MoCTynak AMrHTaNTH3aLmje 0
KOMTMIpECHje BH/EO 3amuca;

Habpoju 1 neduume pasnuunte hopmare
BHJICO 3amHca;

OMHIIIE MOCTYNAK KOHBEPTOBAA BH/ICO
CcHrHana pasauuTor popmara;

BpLIK 00pajy BUAEO CEKBEHIIE MpemMa
YHanpeJ1 3a1aThM KpHTepHjyMuMa
(MOHTHpaIbe BHEO 3amKca, KOpeKLija
Goje, CBET/IOCTH, NPHMEHA CTICLMjalTHAX
(urtapa, IonaBae TEKCTa , 10/1aBabe
BHJICO edpekara, 0/1aBare 3ByKa BHIEO
3anucy).

Jlurutanusaumja H KOMIpecHja BUIEO
3anica;

DopmatH BUJIEO 3aMHca;
KoHBepToBaise BUICO CHIHAllA
paznuunTux popmara;

OGpaza BUIEO CEKBEHLIM:
MOHTaKa BHJIEO 3anuca,

obpana cimka (kopekumja Goje,
CBET/IOCTH, MPUMEHA CTIeLHjaTHIX
¢untapa...),

Z0NIaBam-e TeKCTa,

Jlof1aBatbe BUIEO edekata,
J0/1aBabe 3BYKa BHIICO 3arHCY.

Ha nouetky Monysia yueHuKe yNo3HaTH ca LHbEBUMA H
MCXONMMA HACTaBe / yuera, NIAHOM paja M HauHHUMa
oueHUBaba.

Obanun nacrase
Monyn ce peanusyje kpo3 crenehe oGnmke HacTase:
« BekGe (10 yacosa)

Monena onesbera Ha rpyne
Onememe ce IeNn Ha rpyne 10 15 yueHnka.

Mecro peaansaunje nacrase
« Pauynapcku kaGuner

Ipenopvyke 3a peanusaunjy Hacrase

* KoukpeTHe npuMepe 3a BeikOare MpHIaroInTi 0GpasoBHOM
npodTy KPO3 Kopealjy ca CTPyYHHM MpeaMeTHMA.

* ®opmare (MPEG, MIPEG, AVI, DV, RM, DivX)
00jacHUTH HHPOPMATHBHO.

* CHUMHTH KpaTKe BHIEO CEKBEHIIE, 0GPa/NTH THTIOBE BHIIEO
ajnosa, oGjacHuTH 0Opay BUIEO CEKBEHLH, MOHTAKY U
npumeny eekara.

* HajjenHocraHuje je paauTh y nporpaMmckom nakety Movie
Maker.

Ouemwupae
Bpennosarbe OCTBApEHOCTH UCXO/1a BPLIMTH KPO3:

* npaliere 0CTBAPEHOCTH HCXO0/1a;
* mnpalierbe MPaKTHYHOT paa;
® CaMOCTAJIHK MPAKTHYHK Pajl.
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Hasus monysa:
Tpajare Momysia:

Aunumaunja
10 4acosa

HUbEBU MOAYJA

HUCXOAU MOAYJIA
Tlo 3aBpuieTKy Mojtyia yueHuk he 6utu y
crawy na:

OBABE3HU U NMPETTOPYYEHU
CAIPXKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAA MOJIYJIA

® OcnocobbaBame
YUEHHKA 32 Pajl ca HeKHM
0]l mporpama 3a u3pazy
aHuManuja.

® JeuHHILIE N0jaM aHHMaLIHje;

® Habpoju u aedunuie BpeTe
KOMITjyTePCKHX aHHMALja;

* Habpojy pasnnuuTe anare 3a U3pasy
aHUMauyja, NperoskHaje WHXOBE pasnKe n
MECTO npuMeHe;

® KOPHCTH HEKH O] JeIHOCTABHH]HX aaTa 3a
u3pajy aHumaumja;

* uspabjyje jenHocTaBHy aHMMaLH]y TIpemMa
yHanpes 3aaatuM kputepujymuma (6poj
cauka, 6oje, ....).

IMojam annmaumje;

Bpcre komnjyTepcke aHuMatmje;
Aunaty 3a u3pazy aHuMaLmja;
AHuMatje Ha BeG-y:

M3spaja annmauuje.

Ha nouetky Moztynia yueHHKe YNo3HaTH ca LiMJbeBHMA H
MCXOZMMA HACTaBe / yuera, NIIaHOM paja H HauMHHMa
OLEbUBabA.

O6umun Hacrase
Monyn ce peanusyje kpo3 cienehe o6nuke Hactase:

« BexOe (10 vacosa)

Monena onesbera na rpyne
Onesberbe ce neau Ha rpyne 10 15 yuenuka.

Mecto peannsauuje Hacrase
« Pauynapcku kaOuuer

Ipenopyke 3a peanusauujy Hacrase

® KoHKpeTHe npumepe 3a BekGame NpuIaroauTi
006pa3oBHOM NpouTy Kpo3 Kopesaljy ca CTpy4HUM
npeaveTuma.

o Jleduuucary rojam aHMMaluje, ISMOHCTPUPATH Ha
npuMepy M3pajly jeIHOCTABHE aHHMALMje Ha 3a1aTy TeMy.

o TIpHINKOM yro3HaBama yueHHKa ca BpCTamMa aHnMaliija
noceGHM aKLEeHaT CTaBUTH Ha annmaunje Ha Web-y
(Shockwave Flash, GIF anumanuje).

® HudopMaTHBHO yNO3HATH YUEHHKE Ca HHTEPAKTHBHUM
aHMMaunjama.

* HacraBuuky ce npenopytyje paa ca nporpamuma Gif
Creator, Gif animator nnu Microsoft Photo Story.

Ouemwnpame

BPEDHOBZH:E OCTBAapPEHOCTH UCXOJ1a BPLUWTH KPO3:
o npahere 0CTBAPEHOCTH HCX0Ma;

o npaherbe NpakTHYHOT paja;

® CamMOCTAiHM NPAKTHYHH Pall.
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Hasug moayna:
Tpajawe Moayna:

Hspana My THMeaHjaiHe Npe3eHTaunje
10 uacosa

LUU/bEBU MOAYJIA

MCXOIU MOAYJIA
[Mo 3aBpuueTky Moayia yueHuk hie outn y
cramy na:

OBABE3HU U MPENOPYYEHU
CAJAPKAJU MOIYJIA

MNPEMNOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAIA MOAYJIA

* OcnocobbaBarbe
yueHuKka 3a kopumhiere
jenwor nporpama 3a
M3pajy npeseHTalmja.

* n01emaBa PagHO OKPYIKeHe porpama 3a
u3paz1y npeseHTauuja;

® ynpaBIba Npe3eHTALMjaMa H uyBa HX y
pasnuunTiUM hopMaTHMa 1 Bep3ujama;

e uspaljyje npeseHTauuje npema yHanpen
3aJaTHM KPHTEPHjyMUMA (TEKCTOM,
3BYKOM, CIIHKOM M aHUMALIHjOM);

* uspaljyje cnokene npeseHTaimje
(MHTEPAKTHBHE, Ca XUMEPIHHKOBHMA 1
AKUHOHHUM JyrMajnMma...);

® npHKasyje M H3jlake npeseHTaLujy.

e [lojaM 1 OCHOBHH MOjMOBH
npeseHTaumje;

® Panno okpyxeme;

® VHoc canpskaja (TeKcta, 3ByKa,
rpaduke, Buea, aHUMaLuje);

o CroxkeHe npeseHTauuje;

o TlpukasuBare Npe3eHTaLja.

Ha nouetky Molysia yueHuKe yno3HaTH ca LHbeBUMA H HCXOZMMA
HacTase / yuera, IJ1IaHOM pajia i HauMHNMa OLeHHBaba.

O6anuu Hactase

Mounyn ce peanusyje kpos cienehe obmke HacTase:

« BekGe (10 yacosa)

Hopena onebersa Ha rpyne
Onesberbe ce neu Ha rpyne 10 15 yuenuka.

Mecro peanusaunje nacrase
« Pauynapcku kaGuter

Mpenopyxe 3a peanusaunjy nacrase

o TloxcTHLATH YYEHHKE 1a KOPHCTE MPETXOAHO CTEUCHA 3HaHbha
pH H3paiM CAMOCTAITHE TPe3eHTaluje.

® KoHkpeTHe npumMepe 3a BexGame NpuiaroauTi 06pasoBHOM
npoguiy Kpo3 KOpe/alHjy ca CTpyHHUM NpeMeTHMa.

® OGjacHMTH HaYMH KpeHpaba Cl1aj10Ba Ha OCHOBY WaGIoHa.
Vkasatu na moryhHoct ybauuBama objekara u3 apyrux
nporpama (nporpamu 3a oOpajty TeKcTa, ClMKa, upTeska, Tabena,
3ByKa, BUICO 3aITHCa).

* OQjacHuTH NojaM aHUMaLMje y cajay Kao 1 pasanuute edexre
npenacka usmeby ciiajaosa.

* VueHnuuma nokasaru MOryhHOCT KOMGHHOBaKA Pa3JIMYHTHX
MyITHMEIHjTHIX CalpIKaja i IPABIberba MYJITHMETHjATHIX
npojexara.

® 'V HauMHY NPe3eHTOBaba MyJITHME/IMjaHOT Ca/ipiKaja MOMEHYTH
ypehaje Koju ciyike 3a NpHKa3nBabe MYITHMEHjaTHOT
cazpiKaja.

e Tlpenopyka je 1a ce ypaje jeIHOCTaBHe Npe3eHTalmje y
nporpamuma Power Point iuin OpenOffice.org.

OuemwnBame
BpenHoBate 0CTBAPEHOCTH HCXOMIA BPLIMTH KPO3:

* npaliere 0CTBAPEHOCTH HCXOMA;
® npaliere NpaKTHYHOT paja;
® CamoCTalnHu NpaKTHYHU paj.
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Hasu moayna:
Tpajame Moay.ia:

M3paja camocTasiHor npojexTa
8 yacosa

LHWJBEBU MOAYJIA

MCXOU MOAYJIA
Tlo 3aBpuieTky Moys1a yueHuk he 6uth y
CcTamy ma:

OBABE3HU U MPENOPYYEHH
CAIPXKAJH MOAYJIA

NPENOPYYEHE AKTUBHOCTHU U HAYMH
OCTBAPUBAIA MOAYJIA

e OcnocoG:basarse
YUEHHKA 32 H3paty
jenHor camocTanHor
npojexTa.

© NpPHIPEMH MUIaH Peasli3aliije CaMoCTallHOr
MpojeKTa;

* npuKyny 1 o6panu notpeGan mMatepujan u
nojaTke 3a U3pajy npojexra;

® W3pajyM npojexar npema 3aaaTum
KpHTEpHjyMUMa;

® Mpe3eHTyje roToB MpojeKar.

Kopauu y u3paam camoctaiHor
npojexTa;

IlTa camocTanHu npojekar Tpeba aa
canpKu;

THMCKH pajly POjeKTHOM 3a/1aTKy;
Tpe3eHTaluja rotoBOT NpojexTa.

Ha nouetky Monyna yueHHKe yno3HaTH ca LMLEBMMA U
MCXOIMMA HacTaBe / yuera, IAHOM paja H HauMHUMa
olewHBakba.

O6auun nacrape
Moxnyx ce peannsyje kpos cnenehe o6nmke Hactase:
« BeskOe (8 uacosa)

Ionena o, 1e/betba Ha rpyne
Onesmese ce aenu Ha rpyne 10 15 yueHnka.

Mecro peannszaunje nacrase
o Pauynapcky kaGuner

Ipenopyke 3a peanusaunjy nacrase

® [lub MOIyIa je Ia yUEHHIIH NPUMEHE CTEUEHO 3HaHe H3
pauyHapcke rpaduke 1 MyJITHMEIMjE Ha NpojeKar mo
uzbopy.

* Teme npojexta MOry GUTH CIIOGOHE HIIN MX HACTABHUK
MOYKE OIPEIUTH, ajli Ce NPEnopyuyjy TeMe Be3aHe 3a HeKy
HACTaBHY jeIMHMLLY 3 MPEIMETa KOjH Ce Cilyla y TOKy
LIKOJICKE FOJUHE.

e [lpenopyuyje ce 1a HACTABHHK 0(OPMH THMOBE OJ1 TPH 110
YETHPH YHEHHKa, KOju fie patuTH Ha HCTOM NPOjeKTHOM
3a]aTKy, Kao ¥ J1a MoMOrHe y4eHuumma aa pacnojaene
obasese u yJiore y TUMY.

Ouemupame
Bpe/HoBake 0CTBAPEHOCTH HCXO/Ia BPLUIMTH KPO3:

® npalieke 0CTBAPEHOCTH HCXOMIa:
® CamoCTallHu MPaKTHYHH paj.

5. KOPEJIALUUJA CA IPYTUM MPEAMETUMA, OAHOCHO MOAYJIUMA
* PauyHapcTBo 1 uHpOpMaTHKa , OCHOBE eJIeKTPOTEXHHKE
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ATUVIMKATUBHU NMPOTPAMU

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIULIA U TPAJAIE

HACTABA

PA3PE]

Teopujcka HacTaBa

Bexbe

TlpakTiuHa HacTaBa

Hacrasa y 610Ky

IPAKCA

YKYITHO

68

68

2. UWJbEBU NMPEAMETA

- CTuuame NpaKTHYHHX 3Harba O MPUMEHH HHOPMALMOHHX TEXHONOTH]a Y 06.1aCTH eNEKTPOTEXHUKE;

3. HA3UB U TPAJAIE MOJYJIA

Paspen: Apyru

Pen. 6p.

HA3UB MOJIVJIA

Tpajawe Monya (4acoBH)

1. Codprsep 3a uspazy, NocTapsbakbe 1 OPKaBake HHTEPHET Npe3eHTalHja

34

2. CodBep 3a NPUMEHY y €IEKTPOTEXHULIM

34
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4. HWJBEBU, HCXOH, OBABE3HU U MPEMTOPYYEHU CAAPXKAJU U HAYUH OCTBAPUBAA MOJYJIA

Hasus Moayna:
Tpajare Mozysia:

Co¢raep 3a H3paiy, NocTapbame H O1PKABANE HHTEPHET Npe3eHTaUMja

34 yaca

LUHUJEBU MOAYJIA

HCXOM MOAYJIA
TMo 3aBpuieTky MoayJia yueHuk he 6uTH y cTamy
na:

OBABE3HMU U MPENMOPYYEHU
CAIPKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPUBAIA MOAVYJIA

+ CrHuame OCHOBHMX
3Haba U
ocnocobbasatbe
YyueHHKa 3a ynotpedy
codTsepa 3a uspany,
noCTaBbake 1
OJIpIKaBakbe HHTEPHET
npeseHTaluja.

« OcnocobbaBatbe
Y4eHHKa 3a
MHCTANALKjy anara 3a
yNpaBJbabe canpikajem
-CMS

o nedunuiie nojam BeG cTpaHmLe

® pasiukyje BpeTe BeO npeseHTauuja

® KOPHCTH CTPY4YHY TePMHHOJIOTH]y Be3aHy 3a
BeO AM3ajH.

® KOpHCTH co()TBep 3a M3pany n
MOAM(HKOBabe CTaTHUHE BED NpeseHTaunje;

® KopHCTH cOTBEp 3a U3paily aHUMaLH]a 32
norpe6e BeG npeseHTaLmje;

® KOPHCTH COGTBEp 3a MPUIPEMY CIHKA 38
notpeGe Be npe3eHTaLmje

« neduumme nojav CMS

« Jeduuume NpeayCIoBe 32 MMILIEMHTALH]Y
CMS anara

« Tlpeysuma anar 3a ynpassbame canpiajem —
CMS ca nHTepHeTa

« pasyme GyHkunjy BeG cepeepa, PHP noxpuike
u MySQL

« [losHaje kako (yHKuHOHHUILE BEO cepsep

« Onucyje HHTErpHCAHa pelletba:
WAMPServer, XAMP (Apache, PHP u
MySQL)

« Wucranupa u koudurypuie oGjenumena
pewera: XAMP win WAMP

« Hucranupa n nokpehe CMS y nokantom
OKpYKeHy

« Vnpasiba KOPHCHHIMMA CajTa, Aoaaje, Gpuiue
1 MOZIMHKYje KOpHCHHKE

« [lpunpema 1 opranusyje MyJaTUMEaRjaTHE
canpiKaje 3a uiaHKe

+ Kpenpa n o6jassbyje canpiaje (u1aHke) cajra

BEKBE:

1. W3pana Be6 npesenTaumje
o OcHOBHH NOjMOBH 0 BeG npe3eHTauuju;

« Tlporpam 3a uspazy BeG npesenTauuje
(unp. Dreamwever WK CIMYHO);

« Ilporpam 3a u3pamy anumauuje 3a Be6
crpauuue (Hnp. Swish, Flash unn cinano);

« Ilporpam 3a 0Gpajy /npunpemy cinka 3a
notpebe Beb npeseHTarmje;

« Mspana jennocrashe BeG npeseHTaumje ca
TEKCTYaTHHM CafIpkajeM, cliukama 1
aHuMaurjama.

2. Anary 3a ynpasibarhe caapikajem
* [lojam CMS anata; Hajro3HaTHja peuietba

CMS anara (unp. Joomla, Wordpress u ci1.)
e [Ipeanoctn u ocHoBHe pyHkunje CMS anara
e Bpcre CMS pewierba, 0cobHHE i MOTPeOHH
YC/I0BH 3a MHCTANALM]y
e Murerpucana pewera Apache, PHP u
MySQL-a (WAMP unn XAMP)
WAMP Server, XAMP — npeanocTi u Mmane
Kopauu uncranaunje CMS anara
®  VnpaBare KOPUCHHLIMMA, NIPaBa i
NpPUBHIIETHje KOPHCHHKA
o TloctaBbarbe CHMKa W APYTHX MOJAPIKAHUX
menmja
TMpunpema caaprkaja u oGjasa Ha cajTy
OGjaBa cazpkaja Ha HACTIOBHOj CTPaHH
Xwujepapxuja canpxaja — unaHaka
Kateropuje caapiaja
MeHH CHCTEM H eNIeMeHTH MeHHja

Ha nouerky Moay/na yueHuke ynossaru ca
UMJbEBHMA H HCXONMMA HacTaBe / yuemwa, niaHom
paza u HaYMHUMA OLeHUBAIbA.

O6anuu Hacrase
Monya ce peanusyje kpos cienehe obanke HacTase:

« BekOe (34 uaca)

Mozena onemersa Ha rpyne
Onemetse ce € Ha rpyrie 10 15 yueHuka.

Mecro peanusauuje nacrase
BexGe ce peanusyjy y kaGuHety ca padyHapuma (1

YUEHHK - | pauyHap).

Ipenopvke 3a peannsanmjy nacrase
[peaMeTHN HACTaBHUK MOYKe M3MEeHHTH 10 10%, a

y3 carnacHoct Ctpyusor Beha 10 20%
NPEenopyueHor capkaja.

BexGe peanu3oBaTi y Tpajatby 011 2 IKOJICKA Haca
110 LMKITyCHMA:

o U3pana Be6 npesenTauuje ...
® AnaTi 3a ynpassbare caapkajem
® Pajnn 3anatak

.(14)
.(16)
“

Ouemwname
Bpeﬂﬂona}he OCTBAPEHOCTH UCXO0/1a BPLIUTH KPO3:

. npaﬁerbe OCTBAPEHOCTH HCXOAA;
® TECTOBE MPAKTHYHHX BELITHHA
(pamun 3anatak: BeG npeseHTaimja).
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OpraHusyje KaTeropuje 1 ceKuuje ujiaHaka
VnpaBba HACIOBHOM CTPaHOM

Vnpasiba MEHH CHCTEMOM

Vnpassba 10aunma i MOy IMMa
Tlpeysuma ca HHTEPHETA FOTOBE TEME H
HMILTEMEHTHPA HX

Monugukyje e1eMeHTe FOTOBE TeMe Tj.
wabnona

AnmuuucTpupa Beb cajT kpo3 ypehusare
caapikaja

Tpukas canpraja u kateropuja Kpo3
PasIYNTe MEHH ElleMEHTe

Jlonaum/moaynu kao komrnoxente CMS
anara

LLIaGnoun / Teme CMS cajra
Enementy watnona/reme
TMpouec anMuHKCTpaLHje cajTa
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Hasus moayna:
Tpajare Mozynia:

CodrTBep 3a npUMeHY Y e/IeKTPOTeXHHIH
34 yacosa

LHHUJBEBU MOAYJIA

HCXOIU MOAYJIA
TMo 3aBpuieTky MOJy/Ia yueHUK he GUTH y CTamby
aa:

OBABE3HHU U MPEINOPYYEHN
CAJIPJKAJU MOAY.JIA

NMPEMOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIbA MOAYJIA

o CTuuame OCHOBHHX
3Hama M 0CNI0CO0baBaAbLE
Y4eHIKa 3a ynotpedy
codepa 1 u3paxy
upTexa/mMozena

jeIHOCTaBHMX efleMeHaTa.

® KOpHCTH cOTBEp 3a H3pay
1ema/pTera/MozIeN1a Ha OCHOBY 3aXTEBa;

® KopucTH coTBEp 32 MOANPHUKOBaLE
noGujennx wema/upTexka/mMonena paau
HCIPaBIbatba MPeriaka Wik HHXOBOT
yHanpehera;

® KopucTH co(TBEP 32 M3pajly MPOM3BOJIHE
JIOKyMeHTaLmje;

® KOPHCTH CTPY4HY TEPMHHOJIOTH]Y Y OBOj
obnactu.

BEXEBE:

« Tlporpamy 3a u3pay wema 1 UpTexKa;
MOJIe/IMpakbe, NPOjEKTOBAkE, CHMYJIALI]y
pana eleKTpUUHMX KoJia:

EnextpoTexHuka (3a u3pajy uema 1 uprexa
KOPHCTHTH HNIp. MS Visio win cinuno; 3a
UpTakbe U MPOjeKTOBAbE EJCKTPHUHUX KOJla
KkopucTuTH Hip. Protel, Altium designer unm
CIIMUHO; 32 CHMYJIALMjy pajia eeKTPHUHHIX Kosla
kopuctutu Hip. Electronics Workbench, NI
Multisim uam ciuuno),

Mexarponnka (urnp. SolidWorks ,
Pro/ENGINEER, i ciindHo )

Mpenopyka:

« 3aBHCHO 011 onaﬁpauor anjiuKaTuBHOT
co(TBepa, KOjU C& KOPHCTH Y by HCTTyHheHa
Hexona, Bexkde Tpeda OCMHUCIUTH TaKo Ja
CBAKHM Y4EHHK ypau oarosapajyhy
CHMyJaLHjy, a 3aTHM H3pajH KOMILIETHY
MPOM3BOMIHY IOKyMEHTaLMjy.

Ha nouertky Moy/ia yueHuKke yrnosHatu ca
LMJLEBHUMA M HCXOIMMA HACTaBe / yuerba, MiiaHoM
paa M HAUMHHMA OLIeHHBAkA.

OGauun nacrase
Monyn ce peanusyje kpo3 cienehe ob/mke HacTase:

« BexOe (36 uaca)

Moznena onesbera Ha rpyne
Onesberbe ce nenu Ha rpyne 10 15 yuenuka.

Mecro peannsauuje nacrase
BesxkGe ce peanusyjy y kabuHety ca padytnapuma (1

yueHHK - | pauyHap).

Mpenopyxke 3a peanusaunjy nacrase
[peaMeTHH HACTABHUK MOXKe M3MeHHTH 10 10%, a
y3 carnachoct Ctpyutor Beha 10 20%
TpenopyueHor canpikaja;

BesGe peannsosat y Tpajamy o1 2 WIKoJICKa Haca
10 UMKITyCHMA:

® Vspana wema u upTesKa..
o Llprame 1 NpojeKToBabe el.KOMa .
* Cumynauuja paja ein.Kos:
© Pannu 3anarax..

. (6)
.(14)
.(10)
L(4).

OnbapaHe nporpamcke nakete MpUIaroMTH
CTpyuHOj oBnacTi 06pasoBHOT npoduna.
Kopuctutu caspemene codraepe. M36op
€JIEKTPOHCKHX KoJla 3a Koja he ce pammTi
cuMyJaumja win 3a koja he ce BpumnTi
NPOjeKTOBAbE WITAMIAHE IIOUHLIE, YCKIALUTH Ca
HacTaBoM W3 npeamera Enexrponnka, OcHose
enekTpotexHuke u IpakTuuna Hactasa. Yekiaauru
peani3alijy HCX0aa KOjH Ce OJIHOCE Ha LpTakbe H
NPOjEKTOBAE ENEKTPUYHIX KOJIa Ca HCXOAMMA U3
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mozyna Lltamnane nioue (IpakTHuna HacTasa).
Ouemnupame
BpeHoBakbe 0CTBAPEHOCTH HCXOJIA BPLIMTH KPO3:
o npahete 0CTBAPEHOCTH HCXONA;
TECTOBE NPAKTHYHUX BELITHHA
(panHu 3a7aTaK: H3paja NPOU3BOIHE
JZIOKyMeHTaLje 3a leduHucanu 3ajarak y
Kopenauuji ca [pakTHIHOM HACTABOM - MOJL.1
IlItamnaxe nioue ).

5. KOPEJIALIMJA CA IPYTUM NPEAMETUMA/MOAYJIUMA

o Ilpenmer: PadynapcTBo u nH(popmarika, PauyHapeka rpauka i MysITHMEIHja, CTPYUHH NPEIMETH 00pa3oBHOT Npoduia;
o [IpakTvuna HacTasa - Moayai: Llltamnane nioue.
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EJIEKTPOHUKA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLA U TPAJAE

HACTABA
PASPEJ( IR VKVITHO
Teopujcka HacTaBa Bexbe TlpakTyHa HacTaBa Hacrasa y 6oy
11 102 34 0 0 0 136
m 68 34 0 0 0 102

2. UAJbEBH MPEJAMETA

- Cruuame 3Hara o GU3NUKHM 10jaBaMa H NPOLIECHMA Y €IEKTPOHULIM H HXOBO PasyMeBame Ha OCHOBY MOJIE/Ia M TeopHja;

- CrHuarbe 3Haba 0 OCHOBHUM €JIEKTPOHCKUM KOMIMOHEHTaMa, bHXOBHM KapakTepUCTHKaMa U MPUMEHH Y CJICKTPOHCKUM KOJIMMa;
- Cruiarke 3HaHka 0 OCHOBHUM MOjMOBHMA O ANTHTATHAM KOJIMMA U MTUTANHUM HH(DOpMaLjama;
- CrTHiamke OCHOBHMX 3Habha O M0jauaBauKiM KOJIMMa 1 H3BOPHMA 3a Harajame;

- CTuuame 0CHOBHHUX 3HaIba O UMIYJICHUM KOJIMMA;

- OcnocobbaBare yueHHKa 3a MEPEHa U3 00/1aCTH ENEKTPOHUKE;
- CTuuambe OCHOBHHX 3Hatha O aHAIN3H, 00palli 1 MPEACTaBIbalby pe3yliTaTa Meperba.
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3. UWJBEBH, UCXO/H, OFABE3HU U MPEMOPYYEHU CAIPXKAJU U HAYHUH OCTBAPUBAIbA MPEAMETA

JIpyru paspen

TEMA

HUbEBH

[Mo 3aBpiieTKy Teme yueHuk he GutH y cTamy na:

uncxoam

OBABE3HHU U MPENOPYYEHU
CAIPI)KAJU 11O TEMAMA

HAYHMH OCTBAPUBAIbA ITPOTPAMA

MonynpoBoannyuke KOMIOHEHTe

Cruuame 0CHOBHUX
3HaWa 0

10Ty MPOBOIHUYKHM
KOMTIOHEHTaMa.

onuie oGpasosare PN crioja;

0GjacHH HHBEP3HY H AUPEKTHY NoNapH3aLmjy
PN cnioja u HaupTa u 0GjacHu cTpyjHO —
HaroHcKy kapaktepuctuky PN cnoja;
Habpoju npoGoje PN cnoja;

Habpoju BPCTe JIMO/1A M BUXOBE HajBaXHHje
KapaKTepPUCTUKE W MPUMEHY .

onHuile MPHHLIAT paja GunonapHor

TPAH3UCTOPA HA MOJIENY €A 3aje/IHIY KHM
eMHTOPOM;

HalPOj¥ OCHOBHE KOMIOHEHTE CTpyja y
TPaH3HCTOPY;

nepuuuLIe KOeHUMEHT CTPYjHOT Nojayara;
HaBe/Ie KapaKTePHCTHKE TPaH3NCTOpa;
HALPTa TPAH3UCTOP Yy CIIOjy €A 3ajeIHNUKHM
eMHTepOM, 5a30M H KOJIEKTOPOM;

HAUPTa EKBUBANEHTHY 1iemy GunonapHor
TPaH3HUCTOPA 38 HAMIMEHUYHU CUrHA (T
napameTph);

HaGpOjH OrpaHuYena y paxy TPaH3HCTOpa;
OmuIIIe MPHHINM Pajia TPaH3MCTOpa ca
e()eKTOM 1107ba Ha MOJIENTY €A 3ajeAHHYKHM
COPCOM M HALPTA EKBHBATEHTHY LIEMY
TPAH3MCTOPA 3a HAH3MEHHYHH CHTHAI;
HabpojH yC/oBe 3a pajl MojeIMHUX THIOBA
TpaH3MCTOpA;

KOPHCTH KaTallolIKe MOJIaTKe 3a pasiiiuTe
THTIOBE MOMYNPOBOIHUUKHX KOMIIOHEHTH;

Luox

o Kpucransa CTpyKTypa Moy npoBoIHiKa 1
obpasosate PN crioja;

® JIMpEeKTHO U MHBEP3HO nosapucanu PN
cnoj. Kapakrepucrike PN cnioja. [Tpo6oj
PN cnoja;

® Kanauurusroct PN crioja. Jlnozne. Bpere
mioza (yemepauke, 3eHep. BapuKar,
Wotku, PIN nuona):

* OsHake anona.

Tpausucropu:

o [lpuHuyn pana GUNONApHOT TpaH3HCTOpa
Ha MOJIEITY €a 3ajeIHHYKHM EMHUTOPOM.
OcHOBHe KOMTOHEHTe CTpyja y
TpaH3ucTopy. BesuBare TpansucTopa;
KoeduumjeHT cTpyjHOr nojauarma;
KapakTepucTiike TpaH3ucTopa;
TMapametpu (1 napameTph) GuronapHor
TPAH3UCTOPA ¥ EKBHBAJICHTHA LIEMA
TPAH3UCTOPA 32 HAH3MEHHYHH CHTHAIT;
Orpannuerse y paay TpaH3HcTopa:.
TMpuHuun pana TpaHsucTopa ca eekToMm
nosba (FET-a) Ha Mozeny ca 3aje HUU KM
copcoM. Cratuuke kapakrepuctike FET-a.
TMapametpu FET-a 1 eKBUBaNeHTHA LieMa
TPAH3UCTOPA 32 HAM3MEHHYHH CUTHAIT;
MOSFET -oBu. VMOSFET-0B#;

OsHake TpaH3HuCTOpa.

Ha nouerky y4eHuKe yrno3HaT ca LinbeBiMa
M HCXOZIMMa HacTaBe / yuerba, IUIaHoM pajia i
HAUHHMMA OLICHHBAKHA.

Peanusaunja nacrase

* Teopwjcka Hacrasa (102 waca)
* naboparopujcke Bexoe (34 yaca)

Bpoj uacosa no Temama

« Tlonynposoannuke
KOMITOHEHTE ...

« TIlojauaBauka Kosa ..

o VBOY AMIHTANIHY
€JIEKTPOHHMKY

.(35+10)
(44+17)

(23+7)

Mecto peannsaunje uacrase
Vunonnua u naGopatopuja

Honena onesbemwa Ha rpyne
TpunnkoM peanusaiije BeKOU onesberbe ce

nenu Ha rpyne 710 15 yuenuka.

Ouemwupame

Bpe,’]HOBaH:E OCTBAPEHOCTH UCXOa BPLINTH
Kpo3:

 npaliere 0CTBAPEHOCTH MCX0a;

* TECTOBE 3HaMa;

* YCMEHO M3arame;

* TECTOBE NPaKTUYHHUX BELUTHHA.
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TEMA

LUHU/bEBUA

HCXOaU
ITo 3aBpuieTKy Teme yuennk he GuTH y cTamy na:

OBABE3HM U MPEMOPYYEHU
CAZIP)KAJU 1O TEMAMA

HAYHH OCTBAPUBAIbA MTPOI'PAMA

TosynpoBoaHuiKe KOMIOHEHTE

« Habpoju BpcTe THPHCTOPA H HHXOBY MPHMEHY:
« Haupra eKBHBANEHTHO KOO THPHCTOPA;
» Hasene ocHOBHe kapaKTepHCTHKe TpHaKa H

Zmaka.

BuuiecsiojHe cHIMUM{YMCKE KOMIIOHEHTY
e Tupucrop;

e Tpuak u anak.

« Habpoju BpcTe ONTOENEKTPOHCKHX

KOMIOHEHTH H HHXOBE OCHOBHE
KapaKTepHCTHKE;

« T[lo3Haje npuMeHy ONTOENEKTPOHCKHX

enemMeHara.

OnToeNeKTPOHCKE M0NYNPOBOAHIYKE

KOMIOHeHTe:

* Bpcre ONTOENEKTPOHCKHX eleMeHaTa;

* ®dotoauone, GOTOTPAHIMCTOPH H
(oToOTNOpHMLIK;

* Caernehe noynpoBoaHuyKe Anoze.
DOTOCIOjHHLIE;

e Teunu kpucTanu.

Ipenopvke 3a peaanszauujy nHacrase

TokoM peanisaLije CBake TeMe YBeK ce
NPUAPKABATH HCTOT MPUHLIMTIA: TEOPETCKH
00jacHUTH NOjaBy WJIH 3aKOHHUTOCT,
NOTBPNTH je PauyHCKH (TaMo rie je 1o
moryhe) a oHa H3BPLINTH IEMOHCTpALU]y
I Meperba Y 1aGopaTopHji.

TokoM Tpajarma TeMa peaTu30BaTH HajMakbe
TPH TECTA 3HAMbA.

[peaMeTHN HACTABHUK MOKE H3MEHHTH 110
10%, ay3 carnacHoct CTpy4Hor Beha 10
20% npenopyyeHor caapiaja.

Hpenopvke 3a peannsauujy teme
MoaynpoBoannyKe KoMNoHeHTe

Ha nouetky nonoButi rpaljy aroma koja je
obpaljena y npeamety OcHoBe
€JIEKTPOTEXHHKE Y MPBOM paspeny.

Caa oGjauberba 6a3npaTh Ha CHANLITYMY
Ko MOJTYMPOBOIHUKY, @ FepMaHijymM camo
HATOMEHYTH.

TpuHuUMnE pajia TPAH3HCTOPA PAAUTH
OMHCHO, Ge3 3aakera y 1eTabe anu
MHCHCTHDATH Ha NI03HaBAlbY YCII0BA 33 pai
N0je/IMHKX BPCTA TPAH3HCTOPA.

TpuHLMN paja GUIONAPHOT TPAH3HCTOPA
00panuTH Ha MOJIEITY Ca 3ajeAHHYKHM
€MUTOPOM; EKBUBAJIEHTY LIEMY LPTATH
kopuctehu m napamerpe. Harnacutu na ce
€KBHBAJICHTHE LIEME TPAH3UCTOPA PA3IUKYjy
Ha BHCOKHM y4eCTaHOCTHMA.

KOPMCTMTM Karajiore pasjiH4uTHX
npouseohaua.
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TEMA

LUWBEBU

ucxoau
[Mo 3aBpieTKy Teme yueHuk he GuH y cTamy a:

OBABE3HH U MPENOPYYEHHU
CAIPI)KAJU TTO TEMAMA

HAYHMH OCTBAPUBAIbA MPOIPAMA

TMosynpoBoHHYKe KOMNOHEHTE

« Ocnocobsbasare
yueHriKa 3a
aHanM3Mpate pata
NOJYNPOBOAHHYKUX
KOMIOHEHTH
CHUMabEM BHXOBUX
KapakTepuCTHKa.

© M3MEpH CTPYjy KPO3 MOy M HANOH Ha MOJIH,
HalPTA CTPYjHO-HAMOHCKY KAPAKTEPHCTHKY
JIMO/IE HA OCHOBY pe3yJiaTata Mepera;

© HM3MEpH CTPYje M HAMOHE KO/ TPaH3MCTOpa
(6unonapxor u FET —a) u naupta
KapakTepHCTHKE TPAH3HCTOPA HA OCHOBY
pesysiatara Meperba;

 aHanM3Kpa paj Kojia ca ceetiehnm
T0JTyIPOBOIHUYKIM IHOJIAMA 1 KOIA ca
BHILIEC/IOJHUM CHIMIIM]jYMCKHM KOMIOHEHTaMa;

o NpUMelbYje Mepe 3alTHTe Ha pajy.

BEXKGB!

1. CHUMatbe KapaKTepHCTHKA MO0/
(ycMepauKmX M 3eHep Auoaa):

2. CHuMame KapaKTepHcTHKa OUMONapHUX
TpaH3UCTOPa;

3. Cuumame kapakteprctuka FET —a;

4. Enextponcka kona ca cetiehum
0Ty NPOBOHHYKHM AHOAAMA;

5. EnekTpoHcKa KoJa ca BUIIECIIOjHUM
CHITMLMjYMCKHM KOMTMOHEHTaMa.

Hpenopyke 3a peanusauujy sexon:

« Jenna BexOa ce paju /1Ba CriojeHa WIKoJICKa
yaca 1 3a To Bpeme Tpeba 1a ce ypaze ca
Mepera 1 obpaje pesyartati. BexGe ce
MOTY OpraHH30BaTH y /IBA HIH TPH
uykyca.

« ¥ naGoparopuju Tpeba aa Gye 10BOIBHO
PaiHMX MECTa /1a 3a jeHUM PaHHM
cTojioM By/ty /1Ba 10 TPH YueHHKa.

« M3seolhemwe BexOn ycarnacuru ca
TEOPHjCKOM HACTAaBOM Tako Ja
ozrosapajyhe BexGe ciiefie 0IMax HaKOH
obpajie TeOpHjCKOT rpauBa.

« Vkonuko je moryhe, naboparopujcka
Mepera NOTBPANTH PauyHCKHM TTyTeM,
WM ypaauTi ofrosapajyhy cumysnauujy Ha
pavyHapy.

« Y ciyuajy HegocTaTka noTpeGHe onpeme
3a Heke BexkOe, ypanutu oarosapajyhy
CUMynalmjy.

« M3BewTaje yueHHKa 0 peaiu3oBaHuM
BekGama npersie1aTn NPHIMKOM NpoBepe
NPaKTHYHAX BELITHHA.

 HakoH cBakor umnkmyca BexoH, kpo3
MHIMBUIYAlHU Pajl yMEHHKa, OUEHUTH
HHBO CaBJIaIaHOCTH CTEUEHHUX MPAKTHYHUX
BEIITHHA.
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TEMA

LUW/BEBU

ucxoam
[o 3aBpmeTky Teme yuenuk he 6uth y cramy ja:

OBABE3HM U NPENOPYYEHU
CAZIP)KAJN MO TEMAMA

HAYYH OCTBAPUBAIbA IMTPOTPAMA

IMojauaBauka KoJIa 1 M3BOPH 32 HANAjabe

CrHuare OCHOBHHX
3Hama o
rojayaBauKuM
KoMMa.

* HalpTa fojayasay ca 3ajeiHIUKUM eMHTEPOM i

OnuILIE YIIOTe NOjeAMHNX KOMIOHEHTH
nojauaBaya;

o neunuUIIE NOjauabe CTPyje, HaNoOHa U CHare

Ha MOJIeITy YEeTBOPONIONIA, KAO H yJIasHy
H3IIA3HY OTNIOPHOCT;

* W3pauyHaBa CTPYjHO M HAMIOHCKO Nojauake

rnojauaBaya ca 3ajeIHUYKHM EMHTEPOM, Kao
YAasHy W u3jasHy OTIOPHOCT;

 HAlpTa nojayapay ca 3ajeIHNUKUM COPCOM H

OMuUILIE YJIOTe NOjeAMHHX KOMIOHEHTH
nojayapayua

* W3padyHaBa HATIOHCKO Mojauarse nojavyaBaya ca

3ajeTHHYKHM COPCOM, Kao W M3/IasHy
OTNOPHOCT;

o nedunnie nojam GpexpeHimjcke

KapaKTepHCTHKE i 00jaCHH HheH 3Hauaj

« 00jacHy yJiory HeraTHBHE MOBPATHE Cripere y

nojauaBaynma;

« Haupra J[apJUHITOHOB CIIOj M H3BEJe M3pa3 3a

CTpYjHO nojauarbe;

« HaOpoju Kiace paja rojayaBaya U HHXOBE

OCHOBHE KapaKTepHCTHKE.

JeaHocTeneHn nojauaBavm:
« TlojauaBay ca 3ajeIHUYKHM EMHTOPOM.

Panna npasa ¥ pajHa Tavka.
CraGunusaimja panHe Tauke;

« [lojauame HarioHa, CTpyje 1 CHare, yia3Ha
¥ M3/1a3Ha OTMIOPHOCT Mojauasaya (onura
nerHULMa HA IPUMEpY YEeTBOPOTIONa);

o Tlojauapay ca 3ajeIHUYKUM EMHTEPOM —
aHanu3a paja u onpeljusamwe cTpyjHOr M
HaroHcKor nojawauaa‘ YhasHe U u3asHe
otnopHocTH. DpeKBeHLHjcKa
KapaKTepuCTHKa;

« TlojauaBay ca 3ajeIHHYKUM COPCOM —
aHanusa paaa u oupehmsame HarnoHcKor
noja-{arba M H3J1a3HE OTMOPHOCTH.

Caoxenn nojauasay
« Bumecrenenn nojayasaun. [Topatha

cnpera. HeratusHa nospatHa crnpera;

« IlojauaBaun ca HEraTHBHOM T10BPATHOM
cnperom;

o JIapaMHTTOHOB CMOj;

« Knace pana nojauapaua ca npumMeprma.

Mpenopyke 3a peaausaumiy Hacrase y

Temn TojauaBayka KoJIa 1 H3BODH 32
Hanajame

[ojam cTpyjHOT, HAMOHCKOT Mojayarba,
yllasHe 1 H3Na3He OTMOPHOCTH OGPANTH Ha
GJI0K-11IeMH 4ETBOPOINOIA.

OCHOBHH rojayaBay ca GUMONAPHIM
TPaH3MCTOPOM 0OpanuTH nomohy
€KBHBAJICHTHE IIEMe, H3BECTH H3pase 3a
rojauatbe HaroHa u CTpyje, y1asHy 1 u3nasHy
OTMOPHOCT — OBA HACTABHA je/IMHMLA HMa 32
UMb /12 MIOKAKe /1a Ce BPEHOCTH Mojauatha
HaNOHa H CTPYyje, yNlasHa i H3lasHa
OTIOPHOCT MOTY NPOPaYyHATH.

TMomeHyTH 1a NOCTOje NojauaBayy ca
3aje/IHMYKHUM KONIEKTOPOM H Ga3oM.
OGjacHuTH 3Hauaj No3HaBamwa (ppeKBeHIMjCKe
KapaKTepHCTHKE U FPAHHYHUX (peKBeHLMja,
a3aTHM Ha BeXKOAMa CHUMHTH
(peKBeHIN|CKY KapaKTepHCTHKY i MEpeHeM
YTBAMTH rpaHutHe (pekBeHuuje.

Tpu oGpanu noBpatHe cnpere, yKpaTko
0GjacHHTH yJIOTy TIO3UTHBHE MOBPATHE Cripere
1 WeHy (GyHKLMjy y ocumunatopuma, 6e3
yaakewa y aerasbe. OGjacHuTH ynory
HEraTHBHE MOBPATHE CMIPEre y mojauaBadnma.
Kunace pana nojauaBaua ypaauti
MH(POPMATHUBHO.
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TEMA

LUW/BEBU

ucxoau
[o 3aBpmeTky Teme yuenuk he 6uth y cramy ja:

OBABE3HM U NPENOPYYEHU
CAZIP)KAJN MO TEMAMA

HAYYH OCTBAPUBAIbA IMTPOTPAMA

MojauaBauka KoJIa 1 H3BOPH 32 HATAjame

© HaLpTa ¥ onuie GIIOK LeMy HHTerpHCaHor
OIEPALMOHOT 110jaYaBata i HaBeJle HeroBe
KapaKkTepUCTHKE;

e« HalpTa M 00jacHu NPUHLUMN pajia uHBepTYjyher
/ newnBeptyjyher nojauaaua u u3gese u3pase
32 HANOHCKO MOjauak!

« 00jacHu NpUHLMN pajia Kojia 3a cabuparbe 1
KOJ1a 3a O/1y3UMarbe HarnoHa:

« 00jacHy pasiore n HaYWHE MOBE3UBAbA
HHTErPUCAHOT OnepaunoHor nojaanalla ca
JIPYFHM €eKTPOHCKHM KOHMA.

OI'IEQSI.IHOHH nojavyasay:
o BJI0K 1wema HHTErpucaHor onepatoHor

nojauasaua. Kapaktepucrutise peiuinte
MHTErPUCAHOT OMEPaLOHOT NojauaBaya;

o Husepryjyhu nojauasau;

« Henusepryjyhu nojauasau. Jenunnunn
nojauasay;

« Koo 3a cabupare HamoHa;

+ Koo 3a 01y3UMame HanoHa;

« KomOuHOBabe HHTErpHCAHHX
OMNepaLMOHHX M0jauaBaia i TPaH3HCTOpa
CHare.

BII0K 1wiemy onepaunoHor nojauasaua
00paauTH ONKMCHO, a MPUMEHY Ha HICATHOM
nnBeptyjyhem u Heunseptyjyhem
nojayasady. Harnacuri npeasoctu
fiojayaBaya ca OnepalMoHNM ojayaBaueM.

CrHuame 0CHOBHHX
3Haa 0 H3BOPHMA 32
Harajare.

« oGjacHu ysory ycmepaua ca GuaTpom i
cTabun3aTopa HanoHa y npouecy 100ujaba
jenHocMepHOT HaroHa 3a Hamajarwbe;

« 00jacHu ysi0ry HHBEPTOpA y Tpotiecy 100Hjamba
HAN3MEHHYHOT HamoHa.

W3Bopw 3a Hanajame:
o Vemepaun (jenoctpanu yemepau u I'penos

yemepau);
« VYemepauu ca Guatpom;
o CrabunusaTop HanoHa ca 3eHep 1HOIOM;
o MHTerpucanu cTabuIN3aTOp HAMOHA;
« Huseprop.

Vemepate ca puitpom u cTabuimsatope
HanoHa 0GjaCHUTH Kao €0 jeIHOCMEPHOT
M3BOpa 3a Hanajamwe. OGjacHUTH NPeHOCTH
MHTErpHCAHOT CTabHIN3aTOPa HAMOHa.
WHBepTop 06paanTH OMHCHO, a Ha
06pa3oBHUM NPO(HINMA EHEPTETCKOT CMepa
TOME MOCBETHTH BHIIIE MAKHE.

[pu o6panu oBe Teme ypamutu Belin 6poj
3azaTaka.
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nucxoam

OBABE3HHU U MPEMOPYYEHHU

TEMA LUHBEBH Tlo 3aBpieTky TeMe yueHuk fie GHTH y cTamby aa: CAJPKAJHU MO TEMAMA SO CEBE SRE S SUEO BN
OcnocobbaBaibe « H3MEpH CTPYje H HaMOHe KOJ rojayaBaya y BEXBE: Ipenopyka 3a peaau3aumjy Bexou y Temun

TMojayaBauka KoJia M H3BOPH 32 HaNajambe

YUEeHHKa 33 Meperba i
aHanM3Mpamwe pana
nojauaBayKuX KoJa;

Ocnocobmasaibe
YUEHHKA 32 Meperba i
aHanu3Mpare pana
H3BOPA 32 HaMajakbe.

jenHocMepHOM pexkumy paja;

© aHaIM3Mpa paj fojauaaya ca 3ajeAHHIKUM
EeMHTEPOM / COPCOM MeperbeM HaroHa
OCLIMIOCKOTIOM;

« M3MEPH HAMOH OCLIWIOCKOMOM Ha yiasy i
usnasy uuseptyjyher u neunseptyjyher
rojauaBaya M Ha OCHOBY TOTa AP/
rojauare HaroHa;

 W3MEpH HArlOHe Ha yJlasy W H3Nasy ycMepaua
OCLIMIOCKOTIOM;

 HaupTa BPEMEHCKE Jjarpame Ha OCHOBY
M3MEPEHUX BPEIHOCTH;

* npUMelbyje Mepe 3alTHTe Ha pady Uy
naGopatopuju.

1. JeIHOCMEpHH PEKUM pajia nojayasaya ca
3ajeTHHYKHM EMHTEPOM;

2. INojauasay ca 3ajeIHMUKHM EMHTEPOM Kao
nojauaBay HaM3MEHMYHHUX CHrHAIA —
onpeluBambe HANOHCKOT Nojauara
rpaHnuHUX (QpeKBeHLmja;

3. INojauasay ca 3ajelHHUKNM COPCOM Kao
nojauaBay HaM3MEHMYHHUX CHrHAIA;

4. Wnseptyjyhu u neunseptyjyhu
nojauaBayun Kao rojayaBauy HaM3MEHUYHOT
H jeIHOCMEPHOT HaroHa;

5. Kono 3a cabupabe Hanosa u Koo 3a
OJ1y3UMate HanoHa;

6. Yemepauu;

7. Crabuiusatop HanoHa.

Iojauasauka Kona H U3BOPH 32 HANAjame:

Tpe peanusaumje BexGe ca onepaunoHuM
rojauaBatieM HaNoMEeHyTH J1a Ce H3MepeHe
BPEAHOCTH PA3MKyjy 0Ol POpauyHaTHX, 3601
yTHIIaja PeaiHuX napamMeTapa orepatnoHor
rojauaBaya Ha pajl Kojia.
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TEMA

UWJBEBUA

UCXOaU
Ilo 3aBpiieTKy Teme yueHuk hie Outh y cramy na:

OBABE3HU U MPEMOPYYEHU
CAZIPXKAJHU T1IO TEMAMA

HAYMH OCTBAPUBAIbA MPOTPAMA

VBOA Y AMIHTANHY €1eKTPOHHKY

VeBajare 0CHOBHUX
3Haba 0 IMTHTATHOJ
€EeKTPOHULM;

Ocnocobbasarbe
YUeHHKa 32 Meperbe Y
JMCHTATHAM KOJTHMA.

« neduumLIe MojaM HHGOpPMaLLHje  Npeno3Ha

UruTaiHK 06K nudopmarmje;

« BpLIN KOHBEP3Hjy GpojeBa jenHor 6pojHor

cHcTema y ApyrH;

« Habpoju OCHOBHE apUTMETHYKE oriepatje y

GUHAPHOM CHCTEMY:

*  BpLIM MUHUMU3ALHjY Joruke QyHKuMje;
* npe/cTaBba Joruyke GyHKuMje rpaduukm

cumGouma, KOMGMHAUMOHNM Tabenama 1
BPEMEHCKHM JIHjarpaMuma;

« Habpojy BpCTE OCHOBHUX JIOMMYKHX KOJIA H

To3Haje HHXOBE KapaKTEPHCTHKE;

* peanusyje cioxeHe joruuke GyHKumje nomohy

JIOTMYKHX KOJIa;

« Habpoj1 OCHOBHE pasiuke H3mMehy

KOMGOHHALMOHUX H CEKBEHUMjATHNX MpeskKa.

© aHaM3upa pajl JIOrHYKKMX Koa;
* 1OBE3yje M aHaIn3Mpa pajl JOrMUKHX Kojia y

CMOS rexHonoruju;

* M3MEpH U aHATU3UPA HAMOHCKE HUBOE KO

PasIMUUTHX JIOTHUKHX KO

* TpUMelbYje Mepe 3alTHTe Ha paty uy

nadopartopuju.

o Tlojam uudpopmarje. JIurnranuu o6nmk
nHdopmaumja. BuT Kao jerunmua
nHdopmaumje. JurnTanta Kona — nojam:

« BuHapHu, OKTAIHH H XeKcaneUMMATHI
6pojuu cuctem. Konepsuja Gpojesa:

« Konosu (BCD 1 I'pejoB kox; KonosH 3a
ZIeTEeKIM]y 1 KOPEKLUjy rpeluaka;
KOJIOBakbe Ca KOHTPOIIOM MapHOCTH;
aidaHyMepHIKH KOTOBH);

« OcHOBHe apHTVMeTHUKe onepaLmje y
GUHApHOM CHCTEMY

« Jloruuke onepaunje u bynosa anre6pa;

o Ilpencrasibame JOrHUKUX (ByHKLHMj.
MunnM#3anija Tornukux Gy HKuMja;

« Jloruuka kona: I, ILI, NE, NI, NILI,
uckbyunso ILI u ncksbyuno NILI komo;

« CuHTe3a 1 aHAM3a JIOTHYKHX KOJa;

o Tlojam kKoMOMHALIMOHE M CEKBEHUMjaHE
MpeKe.

BEKB

. AHajlM3a paja orHYKHuX Kona;

)

. Jlornuka kosa y CMOS TexHonornju;

w

. Mepere HanoHCKHX HHBOA.

Ipenopyke 3a peannsaunjy HacTase v
TemMu_YBOJ V INTHTAJIHY eIeKTPOHHKY

V yBOIy y IMTHTATIHY €JIEKTPOHHKY
objackuti nojam uudopmanmje. On 6pojHux
cucTema oGpanuTH AeUMManHu i GuHapHu,
Kao W NpeTBapame H3 je/IHOT CHeTeMa y
IIpYTH, @ OCTalNe HanoMeHyTH.

TloceGHy naskiby MOCBETHTH OCHOBHHM
TIOTHYKHM KOJIHMA H HHXOBHM
KapakTepucTHkama (paj Koia aHau3upaTH
BPEMEHCKHM J1HjarpaMuma Hanosa u
KOMOHHALHOHNM Tabenama).

Kon peanmsaiumje TOrHIKHX KoJia ypaauTh
netasbHO uHBepTOp y CMOS TexHonoruju
1EroBe KapakTepHCTHKe, NPHHLMI paja a
peanu3almjy oCTaTuX Koa ypaauTH
uH(opmaTusHo. Hanomeny T na ce ornuka
KOJIa MOTY Peanu3oBaTH U Ha Jpyre HauHHe.
KomGuHalioHe 1 CeKBEHLMjaIHe Mpeke
00panuTH ONMUCHO U caMo HabpojaTh npumMepe
Mpeska, 6e3 3anakera y 1eTasbe.
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Tpehn paspen

TEMA

LHUBEBUA

ucxoau
Tlo 3aBpuweTKy Teme yueHuk he GuTH y cTamy
Aa:

OBABE3HHU U IMPENOPYYEHHU
CAJIPI)KAJU 11O TEMAMA

HAYMH OCTBAPUBAIA TPOTPAMA

MojauyaBauka KoJIa M H3BOPH 32 HaNajame

CTuuame 0CHOBHUX
3HaHba O NPHHLMINMA
pana v npumMeHn
10jauaBayKuX KoJa;

Cruuare 3Hama o
NPHHLMNAMA paja i
IpUMeHH H3BOPA 33
Hanajake;

® HALPTA eICKTPOHCKY LeMy 1 06jacHu
NPHHLKAM pazl KoJia 3 AQ)epeHiupare 1
MHTerpasberbe upTajyhu BpeMencke
nujarpame;

® HaUpTa eNeKTPOHCKY WeMy U 06jacHu
NPUHIIKAI PaJl KOJIA 32 OTPaHUYaBak:e
HanoHa upTajyhu BpemeHcke Jnjarpame;

® pasMKyje akTHBHE OJ1 TaCHBHHUX (punTapa;

® u3padyHa rpaHnuHy GpeKBeHLmjy 3a
AKTHBHM (JUIITap NPBOT M APYTOT pejia;

Mojauasauka Kosa:

o Kona 3a andepenunpare u HHTErpasbere
ca omepalMoHKM NojauaBaiem;

e Kona 3a orpannuaBatbe HarnoHa ca
ONepaLMoHM MojauaBaiem;

® dpekBeHUMjCKA KAPAKTEPUCTHKA;

® AKTHBHH (unTpu.

® 0GjacHu NPUHLKMN pajia KOHBEPTOPa 3a
CHIDKere HanoHa (buck);

® 00jacHu MPUHLKMTI pajia KOHBEPTOPa 3a
nioehare Hanoua (boost).

H3BopH 3a Hanajame:

® JeHOCMEPHH U3BOPH 3a Hamajame
(KOHBEPTOPH 3a CHILKeHe HaroHa (buck) n
KoHBepTOpH 3a noseharse Harona (boost).

Ha nouerky yueHHKe yno3HaTu ca UnbeBHMa U
MCXOAMMA HAcTaBe / yuera, IaHoM pana n
HAUMHMMa OLIEHHBakbA.

Peaanszauuja uacrase

* Teopwujcka HacTasa (68 uaca)
e naGopatopujcke Bexoe (34 yaca)

Bpoj yacosa no Temama
(teopuja + BexoOe)

« TlojauaBauka KoNla U H3BOPH 3a Harajarbe
(20+12)

+ Hmnyncha kona .

o JluruTanHa Kona

(20+12)
(28+10)

Mecto peanusaunje nacrase
Vumouuua u nabopatopmja

Monena onesera Ha rpyne
TIpunukoM peanusaumje BexOU, onesberse ce

nenu Ha rpyne 10 10 yuenuka.

Ouemupame
BpenHoBake 0CTBAPEHOCTH HCX0/A BPUIMTH

Kpo3:
« npaliere 0CTBAPEHOCTH HCXO/1A:
« TECTOBE 3HatbA;

© YCMEHO H3Narambe;

* TECTOBE NMPAKTHYHHX BELITHHA.
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TEMA

LWJBEBU

HUcxoau
IMo 3aBplueTKy TeMe yueHuk fhie GuTH y cTamby
na;

OBABE3HHU U MPENOPYYEHU
CAZIPIKAJU 1O TEMAMA

HAYUH OCTBAPUBAIbA ITIPOTPAMA

TMojauaBauka Koa W H3BOPH 33 HANIAjaIbe

Tpenopyke 3a peanusaunjy nacrase

Tokom peanusalije CBake TeMe yBeK ce
NpHApKABaTH HCTOT NIPUHIIMIIA: TEOPETCKH
00jacHHUTH T10jaBy WK 3aKOHUTOCT, NOTBPAHTH
je pauynckn (Tamo rae je To Moryhe) a onzna
M3BPLIMTH IEMOHCTPALIU]y HIH Meperba y
nabopartopHjH.

TokoM Tpajarba TeMa peaTH3oBaTH HajMatbe TPH
TECTa 3Hakba.

IMpeameTHN HACTABHUK MOsKe M3MEHHTH 10 10%,
ay3 carmacHoct Ctpyutor seha 10 20%
NpenopyueHor canpikaja.

Ipenopyke 3a peaanzauujy Teme
Iojauasauka Ko.1a W H3BOPH 32 HANAjame:

Ha TOYETKY IIKOJICKE MOANHE NOACETUTH
yueHnke Ha Temy [TojadaBauka KoJa U H3BOPH 3a
Hamajame U3 NPETXO/IHE FOIMHE, jep Ce rpaanBo
HacTaB/ba HA MPETXO/HO CTEYEHA 3HaKA.
Vkonnko je moryhe, npunumn pana kona
npe/icTaBIbaTH M 0GjaliibaBaTH novmohy
BPEMEHCKHX JHjarpamMa HaroHa.

O6jacuuTh 3Hauaj dpunrtapa y
TeJeKOMyHHKalHjaMa i TIOBE3aTH Ca rpainBoM
Koje ce obpahyje y npenvery Teopuja

TeIeKOMY HUKaLMja.

TIOHOBHTH OCHOBHE MOjMOBE O KaleMOBHMA, Npe
HEro wro ce oﬁpaue HBCTBBHC]S}IMHML[CZ
Kongeprop# 3a cHikerbe Hanoua (buck)
KOHBEpTOpH 3a rnosehatbe HanoHa (boost).
Harnacutu pasnuke usmel)y akTHBHUX 1
MacHBHUX Konia (OrpaHHyaBaya, Koa 3a
uHTerpasberse, aupepeHumnpare, puirapa).

Tlpy ananu3u pajia nojayaBaukux Koaa paauTi
Behu 6poj 3anaraka.
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Hucxoam

OBABE3HU U NPENOPYYEHHU

TEMA LHUWbEBU Ilo 3aBpiueTKY Teme );]‘;C-HMK e Guth y cTamy CAJIPKAIV TIO TEMAMA HAYHUH OCTBAPUBAIbA ITPOTPAMA
OcnocobbaBatbe * HM3MEPH HANoHe OCLMJIOCKONOM, HalpTa BEXKBE: Mpenopyke 3a peanuzaunjy Bemou:

TMojayaBauka Ko1a U H3BOPH 32 HaNajabe

YUEHHKA 32 Meperha i
aHanM3Mpame pana
TojauaBauKmX KoIa;
Ocnocobbasarbe
YUEHHKA 32 Meperha i
aHanM3Mpae pana
M3BOPA 3 HaMajarbe.

BPEMEHCKe JIfjarpame i H3BPLIH aHAH3Y
pana Kona;

o CHUMH (PPEKBEHIM]CKY KaPaKTEPUCTHKY
OJIpelH rpaHntHe (PpeKBeHLHje;

* TpHMembYje Mepe 3alITHTE Ha paly Y
nabopaTopHju.

1. Kona 3a indyepenumpare 1 MHTETpasbere
HaroHa;

2. Kona 3a orpaniyaBatbe HarnoHa;

3. Cuumame (pekBeHImjcKe
KapaKTepHCTHKE;

4. AkTuBHM GuATPH;

TpeKunauky H3BOPH 3a Hanajambe.

 Jenua exGa ce pany /1Ba CriojeHa WKOJCKa
Haca 1 3a T Bpeme Tpeba Jia ce ypaze cBa
mepersa 1 oGpajie pe3yiTaTH.

« ¥ naGopatopuju Tpeba ia Oyae 10BObHO
PAIHUX MECTa /1a 32 jeIHUM PAZHHM CTOIOM
Gyay 1Ba 10 TPH yueHHKa.

« V3Boljere BexOH ycaraacuTH ca TeOpHjCKOM
HACTAaBOM TaKo J1a oarosapajyhe Bexkoe ciene
0/IMaX HaKoH 0Gpajie TEOPHjCKOT rpajiuBa.

« Vkonnko je Moryhe, naGopatopujcka Meperba
TNOTBPANTH PAuyHCKHM [yTeM, WM ypaiuTH
onrosapajyhy cumysiauujy Ha pauyHapy.

« V ciyuajy HenocTarka notpeGHe onpeme 3a
Heke BexOe, ypaanth oarosapajyhy
cumynaumjy.

» Ms3pewrraje yueHuKa o peaan3oBaHuM
BexkGama npersieaTH NPUIMKOM NpoBepe
NPaKTHYHHUX BELUITHHA.

« Hakowu cBakor unkiyca Bex6H, kpo3
MHIMBHIYATHH Pajl YUeHHKa, OUEHNTH HHBO
CaB/Ia/lAHOCTH CTEUEHHX MPAKTHIHUX
BEIITHHA.
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HUCXO0aAn

OBABE3HU U MPENOPYYEHU

TEMA LHHU/BEBH Io 3aBpieTky Teme );:Huk he Gutn y cramy CAJIPKAJU TIO TEMAMA HAYUH OCTBAPUBAIbA [TPOI'PAMA
+ CrHuame OCHOBHHMX ® 00jacHu 1 HALPTA UMITyJICHE 0DIHMKe ® MmMmyscHu 06/IHMILH HAMOHA; Ipenopvyke 3a peaansauujy HACTABE V TeMU
3Haba 0 NMITYJICHHM HarnoHa; o Komnapatopcka kona 1 LLIMuToBO KONO; Hmny.icna kona
KOJIMMa; © oGjacku npuxuun pana LmuToor Kona; ® Ocuunaropu (RC ocuunarop ca Bunosum
© 00jacHu NPUHILAN pazia U MpUMEeHy MOCTOM H OCUMJIATOPH Ca KBApPLIOM); Ha nouerky nerasmno oGjacHuTn nmmnyncre
©OCHOBHHUX (pnin — nionosa; o BucraGuina kona — dann — drionosu; 00:1HKe HAMOKA H IHXOBE NapaveTpe.
o oGjacHu MPUHLMN paja acTaGHIHOT o AcTabWiHa Kojia — acTaGuIHu Tpuarkom oGpaze kommapatopa HaupTarh
MyJTHBHOpATOpa; My/ITHBHGpATOP; TasacHe 00JIHKe 3a ONepaLHOHH ojayaBay
00jacHu MPUHLKN pajia OCUMAATOpa; * MoHocTadiiHa KoJta — MOHOCTABUTHI YROTpeGmeH KAO KOMNEDATOD, & 3aTHM
0GjaCHH NPUHLKM Pajia MOHOCTAGHIHOT MyJITHBHOPATOP. OGjacHHTH MEIHOCTH CTIEUMjanHMX Kona
MyJITHBIGpaTOpA. KOHCTPYHCAHHX 12 Pajie Ka0 KOMNapaTopH.
LLIMHTOBO OKHHO KOO 0GjacHUTH
g OMepaLMOHHM M0jauaBaieM 3a J1Ba pedepeHTHa
g HAMOHA; K0 MPUMEHY HABECTH NPETBapaibe
g ZpYror 00JMKa HaNoHa y NpaBoyraoHM.
2 Tlpe o6pane HactasHe jenunuue Ocunnatopu
= 0OHOBHTH MOBpPATHY Crpery, koja je obpahena y
2 ENeKTpoHHun Y IpyroM paspeny.

Ocnocob.baBarbe
YUEHHKA 33 Meperha
1 aHAIM3Nparke pata
MMITYJICHHX KOJa

© M3MEpH HaNoHe OCUMIIOCKOTIOM, HaupTa
BpEMeHCKe JMjarpave H 3BPUIM aHANH3Y
pana kona;

« TpHMelbYje Mepe 3alTHTe Ha pay uy
sabopaTopujH.

BEXBE:
1. Komnapatopwu, LLIMHTOBO OKHIIHO KOJIO;

2. Acrabunuu MynTuBuGpaTop u
MOHOCTaOHMIHH MYITHBHOpPATOP;

3. ®aun — dnonosu;

4. Ocummnaropu.

Hmnysicha Kojia 0GpauTH ca JOrHUKUM KOJMMa
y3 TanacHe obJmKe; HaBecTH crieluduuHa Kona
3a actaGuiiHe 1 MOHOCTaOU/IHE MyJITHBHOpaTOpE,
3atum LLIMHTOBA OKMIHA KON HTIL

'z rox je To Moryhe, npuHUKMN pana Koia
npeJcTaBsbaTh 1 00jauibaBaTi nomohy
BPEMEHCKHX JIHjarpama HaroHa.
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HCXO0IHn

OBABE3HM U NNPENTOPYYEHU

TEMA LHU/bEBU To 3aBpiueTky Teme );‘::HHK he Guth y cramy CAJIPAKAJH MO TEMAMA HAYUH OCTBAPUBAIbA ITPOI'PAMA
o Cruuame 0CHOBHHX * onuie paa KOMOHHALMOHUX Mpeka » Kombunaumone mpexe (koaep, aekoaep, Ipenopyke 3a peain3aunjy HacTaBe y TeMu
3Hama O TUTHTATHHM (xozepa, eKonepa, My ITHIIEKCEPa, MyNTHIIEKCEP; AeMyITHILIEKCEp, Jururanua kosa
KOJIHMa; JieMyITHILIEKCepa, TpocTaTHyKor Gapepa, TpocTatuuky Gadepu, marucrpane OGjacHuTH J1a ce JaHac IMruTanHa Kojia
MarucTpana INFHTANHHX CHIHANA); ZIMTUTANHAX CHTHaa); HCKJbYUHBO NPABE y HHTErPHCAHO] TEXHONIOTHjH.
« OMHIIE Pajl CEKBEHLIMjATTHHX MpPeka o CexBeHumjanHe Mpeske (perncTpu u OGjacuuTi pasnuky u3mel)y KOMOHHALMOHUX 1
(perucrapa n Gpojaua); ©Opojaun); CeKBEHUM]ANTHIX AMTUTATHUX KOJIa, Kao 1
« oBjacHu pasnnky usmely komOunaunonux | « Memopuje (ROM, RAM...); pasuKy u3mely aCHHXPOHUX M CHHXPOHHX
¥ CeKBEHLIMJATHIX IMTHTAJHAX KOJIA, KO M | o  ApHTMeTHuKa Koia (Mpeske 3a cabuparbe 0 | KoJa.
pasiuKy u3mel)y aCHHXPOHHX W CHHXPOHHX ony3uMame); V OKBHpY KOMOMHALIMOHHX Mpeska, Ha
Kona; o A/J1u JIUA kouBep3uja; KOHKPETHHM NpHMepHMa 00pauTH peanmsauujy
« HaBeJie BPCTE MEMOpHja i 0GjacHi HHXOBY | « MHKPOMpPOLECOpH (CTPYKTYpa, OCHOBHE cBHX noGpojannx mpeska. [loce6GHo ucrahu
NpUMEHy; KapaKTePHCTHKE i NPHMEHa). oaroBapajyhe HHTErpHCaHe KOMIOHEHTE,
s « T03Haje 3Hauaj HHTErpHcaHe MeMopHjcke HHXOBY CTPYKTYPY M MOryhHOCTH ynoTpeGe.
g KOMMOHEHTE; Te CekBeHUHjalIHe MPexe 0GPAINTH Ha HHBOY
= « 00jacHu NPUMEHY apUTMETHUKUX KOJIA; ema 1 jioruke paja (TaGinuHO 1 aHaTHTHYKH).
] o oGjacuu npuxuun A/J{u JI/A kousep3uja; JletasbHO 0OpaIMTH CaBpeMeHe MHTerpucaHe
E * T03Haje CTPYKTYPY H NMPHMEHY KOMIOHEHTE M HUXOBO KopHifierwe.
2 MHKponpoLuecopa. ApuTmeTHuKa KoJla 00pauTH Kao MHTerpucaHe
= KOMIOHEHTE 3a onepatimje ca 6pojeBnma
M3paKEHNM y OMHAPHOM GPOjHOM CHCTEMY H ca
+ OcnocobsbaBatbe © aHaIM3Mpa pal KOMOHHALMOHUX MpEXa; BEXB! 6Gpojesuma uzpaxcennm y BCD komy.

YUEHHKa 32 Mepera 1
aHanu3npare pana
JMTATATHUX KOJia.

 aHAIM3Mpa Pajl CEKBEHUMJATHUX MPeXka;

 aHAM3Mpa pajl APUTMETHYKIX KoJa;

« auanmusupa pan A/Jl n JI/A xonsepTopa;

« nNpUMelbyje Mepe 3alITUTE Ha paty Hy
nabopaTopuju.

o

w

w

. Konepu u nekonepu;

MynTHnIeKcepH 1 IeMY ITHILIEKCEPH;

. Peructpu 1 Gpojaun;

ApurmeTHuka Kona;

. A/Jl n JI/A koHBep3uja.

Mewmopuje 0GpaanTH 1eTasbHO, ApXHTEKTYPY H
OpraHHM3alujy Kao W NpUMeHY y pauyHapcKum
cucremmnma. [ToceGHo nctahu unTerpucane
MEMOpHjCKe KOMIOHEHTE Kao H HXOBY
npumeny. OGjacHATH YKPaTKO 1 CaBpeMeHe
MEMOpHjCKe YHIOBE BEJIMKE IYCTHHE N1aKOBakbha
(2D, 3D) 1 ynyTHTH yueHHKE Ha NO3HaTE
MnTepheT anpece 3a 1€TasbHO yNO3HABAME CA
MeMOpHjama PeHOMHUPAHHX CBETCKHX
npoussohaua.

4. KOPEJIALIMJA CA IPYTUM NPEAMETUMA, OAHOCHO MOAYJIUMA
Maremaruka, ®usnka, [lpakruuna HactaBa, OcHoBe enekTpoTexuuke, Enexrpuuna mepema, Teopuja TenekomyHuKaimja, TeXHHKa AMIHTAIHOT NpeHOCa
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Hasue npeavera:

TEOPUJA TEJJEKOMYHUKALIMJA

Tomumby dow yacosa: 102 uaca
Paspen: Apyru
Lumesn npeavera: - Yno3HaBare ca OCHOBHHM KOMIIOHEHTAMa Te/IeKOMYHHKALIMOHHX CHCTEMa;

- CrHuame OCHOBHHX 3HaHa O KAPAKTEPHCTHKAMA H BPCTaMa eIeKTPHYHIX CHIHAIA;

- CrHuame OCHOBHHUX 3HaHa 0 00Pa/IN i NPEHOCY AHANOTHIX CHTHANA;

- OcniocoGbaBamse 3 ynotpeGy MEPHIX MHCTPYMEHATa i MEpeHe NapamMeTapa curkaia koju ce npexoce TK cuctemuma.

MCXOaU
OBABE3HM U NPENOPYYEHU
TEMA LHWBEBU IMo 3aBpLueTKy Teme )J’::ie.HMK he Gutu y cTamy CAJIPHKAJH 11O TEMAMA HAYUH OCTBAPUBAIbA ITIPOTPAMA

Mozes TeJIeKOMYHHKALHOHOT CHETeMa

o CrHuame TeOPHjCKIX
3HaMa O JIEIOBUMA
TK cuctema, kao u
Bperama TK cucrema.

HaBeJe cactaBHe nesnoe TK cucrema;
Haupta onwty 610k wemy TK cuctema;

® nedunme ynory nojennnnx nenosa TK

cucTema;

o wasene Bpcre TK cucrema;
* HaBese M 0GjacHm BPCTe Be3a.

Monen TK cucrema;

Tlojam npezajHiKa, MpUjeMHUKA 1
MeJIMjyma rpeHoca;

Bpcere TK cucrema (aHanorau n
ZMrUTaTHM, nopelierbe);

Bpcte Besa (cummiiekc, ynieke 1
CeMUIYMIeKE);

[Mojam H® n BP npexoca curnana;

BJ10K 11ema IBOKMUHE 1 YETBOPOXKHYHE
H® n BO sese.

Ha nouerky Teme yueHuKe yrnosHaru ca
LM/bEBUMA M HCXOIMMA HacTaBe / yuera,
IJIaHOM Pajia i HAYMHIMA OLeHHBabA.

O6.11um HacTaBe

Hacrasa ce peanusyje kpo3:

* TeopHjcKy HacTaBy (68 uacopa)
« BexkOe (34 uaca)

Bpoj yacoBa no Temama

(Teopuja + Bexbe)

* TeneKoMyKaUHOHH CHCTEMH.

® EeKTpHUHU CHIHAlH.

® JIBOMONM H HETBOPOMOH. 0+8)

* Monynaunja (23+12)

® BuekaHaiHi npeHoc ca (pexs. pacrozieiom
KaHasa. . (8+6)

(7+2)
(10+6)

Mecro peanusaunje nacrase
o Teopujcka HACTaBa ce peausyje y y4HOHHIUH

/ kabuHeTty.
* Bewxbe ce peanusyjy y nabopatopuju.

o, 1e/1a 0/le/bethba Ha rpyne
Onesberbe ce e Ha rpyne 10 15 yuennka

NPHINKOM peajin3aliije BexOn.
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EJleKTpHYHH CHIHAN,
TesiehOHCKH FOBOPHH CHIHA

* CTuUaKke OCHOBHUX
3Hama 0
KapaKTephcTHKama,
BpCTAMa U
TpeICTaBIbaby
€JIEKTPHUHMX
CHrHaja;

* CTHUAme OCHOBHHMX
3Haka 0 FOBOPHOM
curHamy.

JeUHHLIE NI0jaM eIeKTPHUHOT CHIHAIIA;
HaBeJie BPCTE eNIeKTPHYHUX CHIHATA;
AHATUTHYKH M rpadHuKM NPHKaKe
(npecTaBu) eNEKTPUYHHI CHTHAN Y
BPEMEHCKOM H (PPEKBEHLIUJCKOM JIOMEHY;
neHHHLIE T0jaM CMIeKTpa CHrHasa 1
HaBEJIe HeroB 3Hauaj;

HaBeJle KapaKTepHCTHKE FOBOPHOT
cHrHana;

0GjacHi y3poKe IHHEapHUX, HETHHEAPHHX
M300/11Yerba U LIyMOBA;

JepUHHMLLIE OHOC CHIHAM-LIYM;

® [lojam eeKTPUYHOT CHrHana;

® Bpcre eeKTPHYHNX CHIHANa;

© OCHOBHM NapamMeTpH eJIeKTPUIHHX
curHana;

® AHaIMTHUKH M rpaMuKy NpUKa3 CHrHana;

® [lpescTaBbare CHrHANA Y BPEMEHCKOM H
(pexBeHLMjcKOM TOMEHY:

* Du3nvKa CyWITHHA CIEKTPa CHIHAMa;

* T'oBopHu curHas ((poHemMH, BOTyMEH,
criekTap), Tee)OHCKH rOBOPHH CHIHAT
(kBanuTeT MpeHoca);

* JluHeapHa 1 HelMHEapHa U300uuera
curHana;

® AMIIUTYACKH W (pasHU KOPEKTOPH;

o lllym, BpcTe yma, MpecyiaBambe, 01HOC
CHTHAJI-LIYM.

Mpenopyxke 3a peannsaunjy nacrase
TpeaMeTHH HACTaBHUK MOKe H3MEHHTH 10 10%
NPenopyyeHor capikaja, a y3 cariacHocT
ctpyusor Beha 10 20%.

® Ocnocobbaparbe
YUEHNKA 33 Mepere
napamerapa curhana
1 aHATH3Upakbe
CMeKTpa CHrHasa.

KOPUCTH OCLIWJIOCKOTT 32 110CMAaTparbe
TanacHuX o0KMKa CHrHANA 1 Mepere
HUXOBUX OCHOBHUX NapameTapa;

KOPHCTH aHa/N3aTop CrieKTpa 3a
NPHKA3UBAHE M aHATH3Y CTIEKTPa CHrHAa.

BEXKBE:

1. Ha npBom 1Boyacy yrnosHaTH yueHuke ca
Mepama 3alliTHTe Ha Pajly, MepHUM
MHCTPYMEHTHMa, alaToM U MPUGOpPOM KojH
he ce KOpHCTUTH Ha 1aGOPATOPHjCKUM
Bexbama;

2. Mepeme napamerapa pasiHanTux
TaNacHMX 00/IMKa CHrHaNa (CHHYCOMIAIHH,
MpaBOYraoH! U TPOYraoku) nomohy
ocuuinockona;

3. AHanusa cHHYCOMIANHOT TallacHor 06aMKa
curHana nomohy aHanM3aTopa CreKTpa.

TEOPUJA

TMCKGM)’KZHMDHH CcHCTeMH

TK cucrem 06paanTi Ha HUBOY MoiesIa.
Moce6Ho uHCHCTHpaTH HA ycBajarby nojma TK
CHCTEMA M HerOBHX CacTaBHMUX jienoBa. Tpeda
yueHuke ynosHaty ca spctama TK cucrema u
HHUXOBUM OCHOBHHUM KapaKTepHuCTHKama.

EJIeKTpHYHH CHIHAIH
Enektpuune curuaje — BpcTe W KapakTepucTHKe

00panuTH 1eTasbHO, K0 M NPUKA3HBalbe CHrHANa

Y BPEMEHCKOM M (PPEKBEHIIN]CKOM JIOMEHY.
Jleduuncary crieKtap CHrHala W HeroB 3Hauaj
3a TK cuctem. Kazn je y nutamy (pexBeHLmjcku
JIOMEH curHana (crnekrap) 6asupaTh ce Ha
CHHYCOM/IATHOM TaNlacHOM O0/HKY CHTHana.
VueHHIMMA YKa3aTH Ha KapaKTePHCTHKE roBopa
Koje Cy noceGHO 3HauajHe ca CTaHOBHIITA
TpOjeKTOBAka CHCTEMa NpeHoca. PpasjacknTi
TIOjaM CMETHbH 1 H300/HHera CHTHATIA.
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JBONOJIH 1 4eTBOPONOIH

* Cruuame OCHOBHUX
3Haa 0
KapaKTepucTHKaMa
nBonoNa;

o CrHuame OCHOBHHX
3Hama o
KapaKTepucTHKaMa
4eTBOPONONA H
€NIeKTPHUHIM
uarpuma kao

neduHuIIE Nojam 1BoTONa;

HaBeJie pUMepe IBOMoa;

OZIpenH UMTIEIAHCY ABOTIONA;
neduHmILIE M0jaM YeTBOPOTIONa;
neduHmLIE OCHOBHE NapameTpe
4eTBOpPONoNa;

ZepMHHIIE HOPMATTHH TeHEPaTOp;
nepuHuLIe U H3padyHaBa Mojauare,
crabberbe M HUBO CHTHANA;

HaBe/le PUMEpPE YeTBOPOToa;

TMojam 1 KapaKTEPUCTHKE ABONONA;
Tpumepy 1BOMONA (OTMIOPHAULIK, KaEMOBH
M KOHZIEH3aTOPH), UMIIeJaHca;

TMojam 1 KAPaKTEPUCTHKE YETBOPONONIA;
OcHoBHH MapaMeTpu ueTBoponona (ynasxa
¥ M371a3H MMTIE/IAHCA, KAPaKTePHCTHYHA
MMIIeanca, peHocHa (yHKimja);
[Mojavare u crabiberbe CHrHama;
Hopwmauu reHeparop, anconyTHH,
penaTHBHH U MEPHH HUBO CHIHAJT

JlBONONN H 4ETBOPONOJIH

‘VBecTH nojam Mpeka ca je/IHUM NPHCTYTIOM,
HaBecTH npumepe aBonosna. Iojam nojauarma u
cnaGberba YeTBOPONONa YUEHHIMMA YBECTH
TIOCTYITHO KPO3 N0jMOBE APHTMETHUKOT H
JIOrapHTaMCKOT O/IHOCA eIEKTPHUHMX BEHUHHA.
Tpy 0bpau HMBOA HArIaCHTH Be3y H3Mehy
HHBOA HATOH, CTPYje i CHare, Kao H Besy
u3Mel)y ancoyTHHX M pelaTHBHUX HUBOA. Bpere
(unrapa 0GjacHHTH (YHKLMOHATHO Ha

i ® i13padyHa KapaKTepUCTHYHY UMIIEIaHCy ® Enextpuunu ¢puatpu; HAIFROCTHIEM CHCKTPHATIM CIEMAME,
cIpyTypaMa. 4eTBOPONONa; ® Bpcre dunTapa, peanusauuja;
® jleuHULIE MM0jaM eCKTPUUHUX (uaTapa; o LC puntpu.
© HaBeJie BPCTE eNIEKTPHYHUX (HITapa;
® rpauuKH NPeaCTaBH KapaKTeprcTHKe
crabbersa pasHyUTHX BpCTa (riTapa;
* OcnocobbaBare ® MepH nojavatbe, cnabiberbe 1 HHBO BEKBE: Monayaauuja

YUEHHKa 32 Meperba,
onrosapajyhe
npopauyHe U aHamn3y
pesynTara.

curHana oarosapajyhum MepHim
MHCTpYMEHTHMA;

M3BOZIM MEPEeHha, POpatyHaBa W LpTa
KapaKTepHCTHKe Clabbera PasIHyHTHX
(unrapa u Bpum oxrosapajyhy aHanusy.

1. Mepetse crabibera HeTBOpONosia U HUBOA
curHana;

2. CHumamwe KapaKTepHCTHKA NACHBHUX
(unrapa.

Monynaumjy 1 Mozy/iaTope 0GjacHHTH
KopucTehu 610K Lieme U TaniacHe 001HKe
CHIHaJla y BPEMEHCKOM H (DPEKBEHIIH]CKOM
JZIoMeHy. YUeHHLMMA 00jacHHTH NoMepatbe
cnektpa Moayauuyher ciruana y Buie
(pekseHumjcko noapyuje. Pasjacuutu nojam H®
1 BD npeHoca, 0AHOCHO OCHOBHM OfICer U
TPaHCTIOHOBAHK oricer yuectaHocTi. Takohe,
00jacHHTH 3Hauaj KaHAICKOT (PUITPa, a CTPMUHY
unrpa objachuTn Ha npuMepy GUATPUParba
AM-1B0O 13 AM-2B0O curnana.

Yuennuuma Tpeﬁa NPeACTaBUTH MATEMATHYKH
OIKMC CBUX NMOCTYNaka Moayaje. YueHnuuma
YKPATKO NPE/ICTABUTH HAUHHE 32 [eHEPHCathe
CHrHAJIA HOCHOLIA, YMHOKABAILE U eTbeHbe
(peksenumja.
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Monynaunja

o CTHUame OCHOBHHX
3Haba 0 MOIyJIaLMjn
Kao MocTymnky
auanorxe obpane
cHrHama.

neuHULIE MOjaM MOJIyauuje 1 HaBeae
BPCTE MOJyJIaluje;

objacku pasiiore 3a yBoherwe
MOJIJTAUHOHHX NIOCTYNAKA Y PEHOCY
CcHrHana;

neuHULIE MojaM aMINTYACKe

Moy nauuje;

rpadMUKH NPEICTaBH CHTHANE KOjH
YUECTBY]Y y NOCTynKy dopmuparma
AMIINTYICKe MOy aLmje;

HaBeJle BPCTE H KapaKTephcTike
AMIUTHTYJIKE MOJTyJIalinje;

objacHu MPUHLIMN pajia AeTeKTopa
auBesione;

06jacHu NPUHLAI pajia KpyKHOT
MoztyNiaTopa;

u3padyHa cTeneH (1yGuHy) amnanTyacke
Mozyauuje;

neduumie 1 06jacHn (peKBeHLMjCKy H
(asny Mozynaumjy 1 HaBe/e OCHOBHE
KapaKTepHcTHKe:

rpaduuKi NPeACTABH CHIHATE KOji
yuecTByjy y noctynky gopmupara
(pekseHumjcke u pazHe MomyIaLMje;
objacuu (pekBeHLMjcKy n pasHy
ZIeMoIyNalmjy;

AHAJIMTHYKM NPEICTABH aMILTHTYICKH,
(pexBeHIMjcKH 1 ha3HO MOJYIHCaHE
CHrHale;

HaBe/le HAUMHE TeHepHcatba CHrHaa
HOCHOIIa W pasyme MoTpedy 3a

YMHOYKaBaHbeM H JieJbetbeM (peKBeHIH]ja;

Iojam 1 BpcTe MOy IalMja;
AmnauTyncka Moaynauuja (BpeMeHCKH 1
(DpEKBEHTHH IOMEH);

Bpcre AM curHana;

KoHBeHLMOHaIHA aMITHTY ICKA
monynauuja (KAM);

Crenen (1y6una) aMmnuTyacke
Monynauuje;

Amnutysicka Mozysialja ca aga Gouna
oncera (AM2BO);

AMJIMTYJICKa MOy IALMja € jeIHUM
Bounum oncerom (AM1BO);
Tpexnaayku MOyIaTop peaHOT THIa,
KPY/KHH MOZLy/1aTOp;

JlupeKTHa 1 BUIIECTPYKA MOAYIALHK]a;
Jlemonynaunja AM curuana;

JletekTop aHBesione;

[ponykTHK nemosysaTop;
DpeKBEHLIM|CKa MOJTJIalfja — BPEMEHCKH
(aHanUTUYKK U TaJacH! o0JINK) U
(pekBeHLMjCKN TOMeH;

FM monynatopu;

Jemonynaropu FM curnana;

DasHa MojyNlaunja — BPEMEHCKH
(QHATMTHYKK 1 TaNaCHK OOJHK) 1
(DpeKBeHUU|CKN IOMEH;

Monynatopy 3a (asHy Moaynaumjy:
Jlemonynatopy rasHo MOy IHCAHOT
curhana;

Besa ¢pexsenumjcke u hasne Mmoaynaumje;
T'eHepicarse CHrHAIA HOCHOLA, KOJIa 32
MHOJKeHe H JIe/betbe (peKBeHLje.

BuuiekanaHu npexoc ca peKBeHHjcKoM
pacnogesiom Kanana

BuuiekanaiHu npeHoc 06paanTH Ha HUBOY 6J10K
wema. 3a NpUMapHy rpyny KaHana npuKkasati
GIOK 1IeMe NpeiajHuKa i NPHjeMHIKA, Kao 1
n1aH (peKBeHLMja 32 MOCTY K AUPEKTHE 1
npeArpynHe MoayJiauuje. 3a ocrase rpyne
KaHajia HaBecTH HaunH popMupara, 6poj KaHana
H (ppeKBeHLIjCcKe orcere.

BEXBE:

o JenHa Besk0a ce paju J1Ba CriojeHa Ko/cKa
uaca H 3a TO Bpeme Tpeba /1a ce ypaze cBa
Mepersa 1 o0pazie pesyiraTi;

* ¥ naboparopuju Tpeba a Gy/e 10BOBHO
PATHHX MecTa JIa 3a jeTHHM PaTHAM CTONIOM
OyJly 1Ba 10 TPH yUEHHKa;

* U3Boherbe BeXOH ycarnacHTH ca TEOPHjCKOM
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* OcnocobbaBarbe
YHEHNKA 33 Meperha
napameTapa
MOy IMCAHHX
cHrHana u
aHaM3Mpate paia
MozysiaTopa
HeMoNy1aTopa.

peanusyje aMIuIHTYICKY MOy Jalujy,
M3BOIM oziroBapajyha Mepera;
peanusyje KpyKHH MOZY1aTop 1
aHAM3Mpa NPHHLNT paja;

Bpum aemoaynaumjy AM-1B0 curnana;
peanuzyje GppekBEHLMjCKY MOIyNALH]Y H
nemonynauujy FM curnana;

aHanM3Mpa OGIMKe CHIHANA, NTOPEH
CHHaJl Ipe MOZIyJatlije 1 nocse
nemonyauuje.

BEXB
1. AMnauTyCKa MOJyJaluja, AeTeKimja
KAM curnana;

2. Kpykuu Mozysnatop, opmupare cHriana
AM-1BO;

3. Jlemonynauuja AM-150;

4. MdpekBeHUM|CKa MOy IALM]a U
nemonynaunja FM curnana.

HAacTaBOM Tako 1a oaroapajyhe exde ciene
o/IMax HakoH o0pajie TEOPHCKOT rpanuBa.

* Vkoauko je moryhe, naGopatopujcka Mepera
NOTBPIUTH PAuyHCKHM TyTeM, WM YPaauTH
onroBapajyhy cumynauujy Ha pauyHapy;

o V cayuajy HejocTaTka notpeGHe onpeme 3a
Heke BexxOe, ypanuty oarosapajyhy
CHMYyNALHjy:

o Ms3selraje yueHHKa O pean3oBaHiM
BexGama nperiesaTH NPHIMKOM NpoBepe
NPAKTHYHUX BELITHHA;

® Hakow cBakor umKiIyca BexGou (M HajMakbe
jenaumyT y monyroauiiTy), Kpo3
MHIMBUIYATHH Pajl YIEHHKA, OUEHHTH HUBO
CaBJIa/IaHOCTH CTEYEHHX NPAKTHIHUX
BEWITHHA.

Ouemnpame
Bpe/iHoBake 0CTBAPEHOCTH HCXO/Ia BPLITH

Kpo3:
o npahere 0CTBapeHOCTH HCXO0a;
® TECTOBE 3HabA;

® YCMEHO u3narame,

® TECTOBE NPAKTHYHMX BELITHHA.
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* Cruuame 0OCHOBHUX
3HaMa 0 NPHHLMITHMA
BHILICKAHATHOT
npeHoca CHrHaia ca
(pekBeHLHjcKOM
pacroziesioM KaHana.

* Ocnocobbabare
YUEHHKA 32 Meperba
Ha CHCTEMUMa i
aHANM3Mpare
HUXOBOT paja.

Buuiekanaanu npexoc ca
(pexBenunjckoM pacnogenom Kanana

nepHHUILIE 10jaM U CBPXY BUILEKAHATHOT
npexoca;

HaBeJle BPCTE BHIICKAHATHOT MPEHOCA;
objacHi BHILIEKAHATHU NPEHOC Ca
(peKBEHIM]CKOM Pacroie/ioM KaHana Ha
npuMepy NpUMapHe rpyre;

onuIIe MoCTynak JopMupama cekyHaapHe,
TepuujapHe u KBatepHapHe rpyne (6poj
KaHasia 1 (ppeKBEHLUMICKH orncer);

H3BOH MEPH-a H aHAH3HPa
KapakTepHCTHKE KaHala MoayJatuje u
KaHajna 1emMo/yaluje;

peasiuzyje BHIIEKAHATHI CHCTEM Ca
(hpeKBeHLM]CKOM PACcToeNom KaHama;

Hexou KojH ce 0aHOCE HA LEO NpeaMeT:

KOPHCTH CTPYUHY TePMHHONOTH]Y;
NPUMEHH Mepe 3alTHTe Ha pajy:
MPHMEHH NIPENOpPYKe 3a 3aLUTHTY Onpeme
011 KBapa MpOY3pOKOBAHOT HENIPABHIHHM
pyKoBakeM.

 Tlojam, nojena 1 CBpXa BUIIEKAHATHOT
npexoca;

* BuiekaHaisu npeHoc ca GppeKBeHLnjckom
pacrioziesiom KaHana;

® b0k wema 1 niaHoBH (pekseHImja 3a
dopmuparse npuMapHe rpyne kaxana
NIOCTYINKOM INPEKTHE H NPEArpyHe
Mojtynauuje;

o Tlopeheme MoCTynKa AUPEKTHE
npearpynHe MoayJiaLmje;

® 3aocrTasie rpyrie BHIIEKAHATHOT MPEHOCA
(CexynnapHa rpyna, TepuujapHa u
KBapTenapha rpyna) HaBecTH 6poj KaHana
1 (ppeKBeHLIjCKe oncere.

BEKBE:
1. Mepete kapaKTepHcTHKa KaHana
Moyauuje;

2. Mepeme KapakTepHcTHKa KaHala
zemozyauuje.

KOPEJIALIMJA CA IPYTUM MPEAMETUMA/MOYJIUMA
® OcHoBe eflekTpoTexHuke — 2. paspen, Enekrponnka, Texuuka aurutansor npexoca, [puctynue mpexe u ypehaju.
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Hasus npeamera:
Toaunuby pou yacosa:

Paspen:

Lumesu npeavera

TEJEKOMYHUKALIMOHU BOAOBH
86 uacosa
Tpehn

- CTHuame OCHOBHHX 3Hawa u3 obmacTh xkuunnx TK Bozosa u kabnosa;

- Cruuare 0CHOBHHUX 3Hama u3 obnact ontrukux TK BosoBa 1 kaGnosa.

UCXoau
TEMA LUUW/bEBU Tlo 3aBpuieTKy TeMe yueHuk hie Gutu y 0%%33:::; I}]P(l;: ['ll'glsl)/,:ll\"l::“ HAYHMH OCTBAPUBAIA [TPOTPAMA
CcTatby na:
CTHuame 0CHOBHUX * objacku ocHosHe nojmose TK cuctema; |  Tlojam TenekomyHHKaltija; Ha nouerky Teme yuennke ynossaru ca
3Hawa 0 ® HaBele OCHOBHe kapaktepctuke TK o Crannapauy TelekoMyHHKauujama; UHIbEBHMA M HCXOAMMA HACTaBe / yuerba,
KOHCTPYKLHjH BOJIA, JIMHKjE U MpEKe; e Brok wema TK cucrema; MIAHOM paja 1 HaYMHUMA OLICHHUBAA.
snunnx TK Bonosa; ® onuwe KOHCTPYKUMjy Kuunux TK o TK Box, 1nH#ja, Mpeka;
CrHuarbe OCHOBHHX Kkabosa; o Kouctpykunja xmannx TK ka6osa OGanum nacrage
3Hatba 0 kuuHuM TK | o pagene Bpete sununmux TK kaGiosa; (POBOAHMK, JKUNA, ENEMEHT T0YKaABaha, Tpeaver ce peansyje kpos caenehe oGke
KabnosMa; © oBjacku npolec nonaratba kabaosa y jesrpo kaia, OMOTaY 1 3aWITHTA OMOTAYa); HacTape:
CTHuake OCHOBHUX PA3TMUHTHM CPEHHAMa;  Viora apmarype, ekpasia, Hoceher ® Teopujcka HacTasa (68 uacosa);
3Hatba 0 O3HaYaBawy ® o0jacuu kapaktepucTuke Kuunux TK eneMeHTa y kabioBnma; e Hactasa y Gnoky (18 wacosa).
H nojiarasy Kab1osa; BOJIOBA; Bpcre kabiiosa;
CrHuambe OCHOBHHX o onmue MelhycoGHe 1 criosbHe yTHiaje Oswauasatbe u pasopajarbe Kaba0Ba; HNogena oxemerba Ha rpyme
3HaKHA 0 OApKaABALLY Ha skuune TK kaGnose: o Tomeme muije (enemenTH KabIOBCKe Onesberse ce e Ha rpyne 10 15 yuenuka
B TK nunuje u o 0BjaACHH HACTABIbAILE H 3ABPLIABAIE Katammawje, rpaljese KaGoBcKe MPHIIMKOM peann3alije Hactase y G1oKy.
e HACTABIBARY I TK kabnosa; KaHajm3auje, yBiavere kaba, .
g sappmasaiy TK * nosuaje noctynke onpxasara TK HacTaBIbare 1 3aBpliaBabe kabia, Mecropeamuaunie nacrase:
s KaGnosa. NuHMja 1 KabNOBCKe KaHaTu3aLuje. HCNIPaBHOCT JMHUjE); ¢ TeOpHCKa HacTapa ce peanusyje y yuHOHHLK /
£ o Bazjylune aunuje (€1eMEHTH BasayLuHe rabunery; R
% Hacraga y 610Ky JMHIje, BPCTE YNOPHLITA H HIX0BO o Hacrasa y GOy ce peanusyje y KaGuery

e nacrasma TK Boztose y
AMCTPUGYTHBHO]j M NPUCTYIHOj MPEkU
3M anatom;

* 3apuiasa TK BoZIOBe Ha CriOIballiHbeM i
YHyTpalllibeM KaGJI0BCKOM H3BOLY,
KabJIOBCKOM 1 ITABHOM Pa3IelHIKY.

MOCTaBJbakbe, HCIHTHO U H3BOJHO MECTO);
TMonarake ka6oBa (IMPEKTHO Y 3eMJbY,
MOABOAHM KabIoOBH, KabJIOBCKA KaHANH3aALM]a);
Onpkasare TK nuunje n kabnoscke
KaHanM3auuje;

Hacrasbame n 3aspuasame TK kaGnosa;
EnekTpuuHe 1 NpeHOCHe KapaKTepHcTHKe
sknanux TK BojoBa;

Mynuansaunja;

MelycoGuu yruuaju enemenara TK kaGna;
Crniosbuu yTuiju Ha skuune TK kabnose;
Mepema Ha xuunnm TK Borosuma.

i TK komnaumjama.

Ipenopyke 3a peannsaunjy nacrase
TpeaMeTHH HACTABHUK MOsKe M3MeHNTH 10 10%,
ay3 carnacHoct Ctpyusor eha 10 20%
npenopyueHor caapxkaja;

Hacrasa y 6:10ky 3a sxkuune TK Bonose ce
peanusyje y Tpajay oa 12uacosa;

Hactaga y 6s10ky 3a ontiuke TK Bonose ce
peanusyje y Tpajaiby 071 6 yacoBa.
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e Cruuame OCHOBHHMX
3HaBA O ONTHYKHM
BIIAKHUMA 1 BpCTAMa
ONTHUKUX BJIAKAHA ;

o CrHlAbe OCHOBHUX
3HaKba 0 ONTHYKHM
Kab/I0BHMa, BpCTaMa
 KapaKTepHCTHKaMa
onTHUKKX KabnoBa;

o CTuuame OCHOBHHMX
3Hakba O O3HAUABAMbY,
nonaramwy 1
HACTABIbaAMY
onTHUKKX KaGnoBa.

OnTHYKH BOIOBH

® OmMIIE KOHCTPYKLH]y ONTHYKOT BIAKHA
v kabna;

® 0GjacHH ONTHYKE KAPAKTEPUCTHKE
BJIaKHa;

e nasesne Bpere ontuukux TK kabnosa;

© 0GjacHH NPUHLINT O3HAYABAHA
KaboBa;

* oGjacHu npoviec nosarara kabnosa y
pasHUM cpeauHama;

® 0QjacHu NPUHLAI NPEHOCA CHTHANA 1
HAuMH Pajia ONTHYKE Be3e;

® 00jacHH HAacTaBJbatbe H 3aBPILIABALE
ONTHYKKX KabI0Ba;

Hacrasa y 6a0ky
® HaCTaBsba H 3aBPLIABA ONTHUKE

KkaGnose;
® 00jacHM HauMH MOMarawa ONTHUKAX
Kkabsosa.

Mcxon koju ce oiHoCe Ha 11€o npeaMeT:

®  KOPHCTH CTPYUHY TEPMHHONOTH]Y Y
0BOj oGnacTH;
NPUMEHH Mepe 3aIITHTE Ha pazy;

® NpUMEHH NPENopyKe 3a MHCTaNalH]y
OnpeMe 1 3aLITHTY ONpeMe 0]l KBapa
MPOY3POKOBAHOT HETPABHIHHM
PYKOBaHEM.

Brok wema u KOMNOHEHTE ONTHYKOT CHCTEMA;

KoHcTpyKimja onTHYKOT BiakHa;

BpcTe ONTHUKHX BAKaHa;

KoHcrpykumja ontiukor kabna;

Bpcre ontuukux kabnosa;

Tpouec npou3BoHe onTHUKOT Kabna;
Kapaktepuctike ontuukor kadna (mpeyHnk
ONTHYKOT BIIAKHA, 103BOJbEHH PALH]yC
caBujarba, By4Ha CHJIa, MaTepHjaiu,
TemMrepaTypHH OrICer.,...);

OsHauaBare ONTHIKKX KaGoBa

(03Hake Ha Kabuty u KOJIOp KOJ1);
HacraBJbarbe ONTHIKHX KabloBa
(crutajcoBamem U MEXaHHYKHM CTIOjHHLIAMA);
CMeTHe 1 KBapoBH Ha ONTHYKHMM BIIAKHHMa
(npekuz, caBujame,...);

TNonarate onTuukor kadnia (MoABOAHO,
Ba3/lyILIHO, Y KaHAIH3aLM]y);

CTaHaapam 1 NPOMHCH Y M3TPAIibH ONTHUKAX
TK mpexa;

Ynotpeba karasnora;

Mepe 3awtute Ha paiy.

M3Bemraje yueHnKka 0 peann3oBaHuM
AKTHBHOCTHMA Ha GIIOK HACTaBH MperienaTn
HAKOH 3aBpLUETKa CBAKOT HCX0/1a.

OsHauaBawbe M pasdpajarbe Kao u MynuHU3aLMjy
YpanuTH HHGOPMATHBHO.

Ouemupame
BpeﬂHOBaH:E OCTBAPEHOCTH UCX0/1a BPLUIUTH

Kpo3:
* npalieme 0CTBAPEHOCTH MCXO/1A;
® TECTOBE 3Hama;

® YCMEHO M3jiaramwe.

Bpoj yacoBa no Temama
(Teopuja + 6110k HacTaBa)

* JKnunu BonoBH
* OnTHYKH BOJIOBH ..

(32 +12)
(36 +6)

KOPEJIALUMUJA CA IPYTUM NPEAMETHUMA / MOAYJIUMA
o [lpeavern: OcHose enekTpoTexHuke, Teopuja TenekoMyHHKauuja, TeleKOMyHHKAUNOHA MEpera

o [lpakTuiHa HacTasa — 2 paspea moay: TenekoMyHHKALMOHe HHCTANALMjE i onpeMa
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HasuB npeamera: TEJEKOMYHUKALUUOHA MEPEIbA
Tonmmby dow yacosa: 68 uacoBa

Pazpen: Tpehn

Lumesu npeavera OcnocobbaBatbe yueHuka 3a kopuihere pasIMunTHX THIIOBA MEPHUX HHCTPYMEHaTa, H3Bohee Mepersa U 00pajly pe3yJiTaTta Mepema;

OcnocobbaBatbe YueHHKa 3a KOPMLLIhSH:e pasMyUTHX METOAa Mepetba Ha TK BONOBHMA M ONTHYKHM BOJIOBUMA;

VnosHaBame yuyeHuka ca anaToM, NPUGOPOM M MEPHHM HHCTPYMEHATHMa 3a 00aB/batbe PasIHUMTHX MEpeHa MpH OTKIawatky KBapoBa M ONpKaBay
TIPEHOCHUX CHCTEMA.

HCXO0aHU
TEMA LHHWBEBU IMo 3aBpuieTky Teme yuenuk he 6utn y cramwy 0'2;‘;';3):2 Jl:l I}.:’g?.%‘;fﬁ:“ HAYHUH OCTBAPUBAIbA ITPOI'PAMA

OIIHOCA CHTHAI — LIYM;

na:
® OcniocobbaBarbe « MepHUM MOCTOM oipeljyje HenosHaty BEXKBE; Ha noyerky yueHuKe yrio3HaTH ca UnjbeBUMA 1
ueHHKa 33 OTNOPHOCT, KANaUHUTHBHOCT, MCXOIMMA HACTaBe / y4era, IIAHOM pana u

y

Kkopuuhierse MHIYKTHBHOCT 1. YniosHaBatbe ca HaYMHOM paja y HAUHHIMA OLIeH HBabA.

PABTHUHTHX « MepH OTNOPHOCT NeTJbe MapHiie i 0TIopa 11aGopaTopHjH, HHCTPYMEHTHMA K

MHCTpyMeHaTa; nsonauje; npu6opom koju he ce kopucTuTH 1 Mepava | Peannsaumja nacrase

* OMHIlE MOCTYMNaK U MEPH COTICTBEHO 3alITHTE Ha pajy;
* OcnocoGbaBatbe cnabbetbe U cabberbe Mpeciyluapatba; 2. MepHit MOCTOBH — MEpeEse OTTIOPHOCTH o naGopatopujcke BekGe (68 uacosa)
= yHera 38 nprMety | (o JOMHIIETIOCTy Ak M MEPHIONIOC CUTHAR = ’ KanauuTHBHOCTH H MHILyKTHBHOCTH; )
z PasIMUNTHX MeToza urym; Mecro peanusaunje Hacrase
2 Mepena Koje ce * MepH napameTpe BOAOBA aHATOTHHM 3. YeTBOPOIKHUHO MepeHe Maltux JlaGoparopuja
E KopHcTe npH MEePHHM MOCTOM; OTNOPHOCTH
+ To3Haje ynotpeGy AMTHTATHOT MepHOT i

) ENEKTPHUHNM lje ynoTpeoy Al P 4. Mepetse aururatinm RLC MeTpou; Bpoj 1acosa no temama
= Mepetsima Ha TK MOCTa H HaBeJIe HeroBe KapakTepHCTHKE;
g BOJIOBHMA. * MepH napameTpe Boja AMrHTaTHUM 5. Meperse OTNOPHOCTH MeTbe napuua, o Enextpuuna Mepera Ha TK
= A TP P
3 MEPHHUM MOCTOM; 0TrOpa H30JIALKje — Meperhe BOJOBHMA (20)
g « ynopehyje Meper-a aHaTOrHIM 1 MEraoMMMETpoM; o Onpehusara Mecta cveTisu Ha TK
5 MTHTATHAM MEPHHM MOCTOM;
= ApHg PHE ; 6. Mepete concTBeHor crabbera i BOLOBHMA ... (22)
s * TO3Haje M MpHMEHbYje MEpe 3aLITHTE Koje b A TP ABAEA: o Mepeiba Ha ONTHYKUM BOTOBHMA (18)
g S TP HMEIY]Y DT CHCKTPHTREN, Mepetsa kapakTepucTHka caobpahaja
E' mepermyana TX sononma, 7. Mepetbe wyma. Ilcoomerap. Meperbe H Meperba Ha NPEHOCHUM cHeTeMuMa . (8)
)
2
o

Honena onebersa na rpyne
8. Mepm mocr, Mepethe NlapaMeTapa Boza Onesmpetbe ce fenu Ha rpyne 10 10 yuennka.
aHANIOTHNM MEPHHM MOCTOM;

9. urntanuu mepuu MocT. IToBesuBare
JIMTUTAITHOT MEPHOT MOCTa,
KapakTepuUCTHKE!

10. OcHoBHa Mepera THIHTaTHHM MEPHUM
MocToM. Mepera napamMerapa BoJa.
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OapehuBama mecta emetibn Ha TK BogoBuMA

OcnocobbaBatbe
Y4YEHHKa 32 IPUMEHY
PasIHUUTUX MeTOAa
KOje ce KOpHCTe MpH
onpehuamwy mMecta
cMmetibu Ha TK
BOZOBHMA.

HaBeze MeToje 3a onpeluBarbe MecTa
KBapa Ha KabJ1y M yClIOBe NPy KOjuMa ce
npUMeYjy:

ozpenn MecTo KBapa Ha kabiy MapejeBom
MeTonom;

ozpenn MecTo kBapa Ha kabiy 'paoBom
MeTonom;

0GjacHH NPUHLAI pajia HMITYJICHOT
pednexromerpa (TDR-a);

npuksbyuyje TDR Ha kaban u nozeluasa
MHCTPYMET 3a Mepere;

Tymauu pednekrorpam TDR —a, onpenu
Y/a/bEHOCTH /10 MECTA NPEKHIA, KPaTKor
crioja, Harieuera i APYrHX BPCTa KBaposa
Ha Boay TDR-om:

OZIpeI LyKHHY HEMO3HATOr Kabna 1
nnentHdukyje kaba;

aHATM3MPA HCTOBPEMEHO HCTIPABHH H
HencnpasHu npoBoaHKK TDR-om;

Bpiuy andepenimjaita mepersa TDR-om;
KOpPHCTH Tparay kabna;

0GjacHM NPUHLKI pajia Tparada kadia;
0GjacHH HauMHE NPUKIbYHBAMA
npeajHIKa i MEpHe MeToze KOl Tparaya
KkaGna;

ozpesu Tpacy u 1yGuHy nojioxkeHor kabna
rioMohy Tparaua kabua;

ozpen MecTo kBapa oMoy Tparaua
KkaGna;

n03Haje pasnHuTe BPCTE TECTEpa HOBUX
reHepaliija u BbUXOBY MPUMEHY:

O3Haje M MpUMElbYje Mepe 3alTHTe Koje
ce npuMeryjy TOKOM ofpeljiBarba Mecta
cmeTibi Ha TK Boz0BUMA.

BEKBE:

11. OnpehuBarbe y1abeHOCTH 110 MeCTa KBapa
Ha kaGry MapejeBoM MeTo1oM;

12. OnpehuBarbe yaambeHOCTH 0 MeCTa
KBapa Ha kabiy I'paoBom MeTonOM:

13. Amnysicun pednexromerap (TDR) —
npuHuun paga. Murepnperaumja
pednekrorpama. Jlomer u pesonyuuja
MHCTpYMeHTa;

14. OnpelyuBarbe y1ambeHOCTH 10 MecTa
NpeKHIa, KPaTKor Crioja, Harkbeuerha i
JIpYTHX BpCTa KBapoBa Ha Boay TDR-om:

15. OnpehuBarbe 1yK1He HEMo3HaTor kKabna,
naeHTHduKaLmja kabaa, HCTOBpeMeHa
aHAIN3a HCTIPABOT M HEHCTIPABHOT
nposoauuka TDR —om;

16. Mepeme npecnyasara TDR-oM.
Jndepenunjanna mepersa TDR-om:

17. Tparau kaGnia — NPUHUKT paja, PeKUMU
pana. Haunuu npHKibyuera npenajHuka.
Mephe metone;

18. OnpeluBarbe Tpace 1 1yOuMHE NMOTOKEHOT
kabna Tparauem kabna; OpeljuBare Mecta
KkBapa nomohy Tparaua kaGna;

19. TecTepy HOBUX reHepalija 3a Mepera Ha
TK BozoBuMa.

Ouemwnsame
BpeHoBarbe 0CTBAPEHOCTH HCXO/1A BPUIMTH

Kpo3:
« npaherbe 0CTBAPEHOCTH HCXONIA;
© YCMEHO M3Narame;

 TECTOBE NPAaKTHUHHX BELITHHA.

Ipenopyke 3a peannsaunjy Bewon

® [IpeaMeTHU HACTABHUK MOXE H3MEHHTH 110
10%, a y3 carnachoct Ctpyunor Beha 10
20% npenopyueHor canpikaja.

© Jenna BekGa ce pajm 21Ba criojena wKoncka
Haca ¥ 3a T0 Bpeme Tpea 1a ce ypae cBa
Mepera 1 obpaje pesynTaTH.

o Tlpe noyeTka NPaKTHYHOT Pajia, HANPaBUTH
KpaTak TEOPHjCKH YBOJL TaMO TZIe je TO
notpe6Ho. CTajHO NpaTHTH Kopesalmjy ca
npeameToM TesleKoMyHUKALMOHH BOJIOBH. .

e O6ae3Ho npe noueTka BexOH, riae ce
KOPHCTE HOBH HHCTPYMEHTH, HANPaBHTH
Kpatak TeOPHjCKH YBOJ M YNIO3HaTH yUeHHKe
ca KapaKTepPHCTHKAMa U PHHLIMTIOM pajia
MHCTPYMEHTa .

® Tlpe nouerka exGu Gp. 11 1 12, oGjacHuTti
YUEHHIIMMA HaBeleHe METOIe, Kajia H 1ol
KOjUM YCIIOBHMA CE KOpHCTE.
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Mepea Ha ONTHYKHM BOAOBHMA

* VYno3HaBamwe y4eHHKa
€a MHCTPYMEHTHUMA H
MeTo/1aMa Meperha
Koje ce KopHcTe y
MeperHMa Ha
ONTUYKHM BOJOBHUMA.

00jacHu NPUHLKMM Pajia ONTHYKOT
pedaexromerpa;

onpelyje mecTo pedpiekcuje u crabibeme
Ha KPHBO]j MOBPATHOT pacejarba;

H3MEpH C1abJberbe ONTHUKOT BIIAKHa:
npenoska omrehera BlakHa H MECTO
NpeKua Ha OCHOBY pediekTorpama;
H3MepH yKYMHY Jy’KHHY ONTHUKOT BIaKHa
KOPHCTH OTITHYKE Mepaye cHare;

T03Haje pa3nuuTe BPCTE TeCTepa HOBUX
reHepaluja i lUXOBY NPHMEHY;

T03Haje U TPUMekbYje Mepe 3aITUTe Koje
ce MpUMerbYjy TOKOM Meperba Ha
OINTHYKHM BOJIOBHMA.

BEXBE:

20. OnTiuky pedeKToMeTap — MPUHLAT
pajia, IMHAMHYKH OTICeT MHCTPYMEHTa,
pe3omyja, MpTBa 30Ha, IHTHTATHO
ycpenbaBaibe;

21. OnpehyuBare Mecta pediekcuje 1
cnabberba Ha KpHBO]j MOBPATHOT pacejarba
ONTUYKUM PepIeKTOMETPOM;

22. Mepetbe cabiberba ONTHYKOT BlakHA U
Meperbe c1abiberba Ha MECTy Crioja
ONTHYKKX BjlakaHa ONTHUKHM
pedrexromeTpom;

23. OtkpuBaibe owTehera BlakHa 1
NpeKHIa, Meperse YKYIHOT clabibeta
Tpace H Meperbe yKyIHe 11yKHHE ONTHUKOT
BJIAKHA ONTHYKHM PeIeKTOMETPOM;

24, OnTHUKY Mepaun CHare — Meperbe
LUIMPHHE NMPOIMYCHOT Oncera ONTUYKOr
BrakHa. Mepeme aucnepsuje y
BPEMEHCKOM JIOMeHY;

25. TecTepy HOBHX reHepaLuja.

® OGjacHHTH y4eHHIIMMA J1a ce IaHac CBe
BHIIIE KOPHCTE TECTEPH HOBHX TeHEpaLija,
yHyTHTH UX Ha IHTepHeT cajToBe Mo3HaTHX
CBETCKHX MPON3BONaUa, OpraHu3oBaTH
nocety Cajmy TexHHKe WiH nocery pupmama
Koje ce 6aBe ynotpeGoM HIN MPojiajoM OBHX
MHCTpyMeHaTa u cil. Harnacuti npesocts
TaKBHX TECTEPA.

* Vi3BewTaje yyeHuKa 0 peanrn30BaHiM
Bekbama npernenaTn NpuIMKoM MpoBepe
NPAKTHYHHX BEIITHHA.

* Hakou cBakor umkyca Bex6H, Kpos
MHIMBHIYATHH Pall yUeHUKa, OLUEHUTH HUBO
CaB/IAIAHOCTH CTEUEHHX TPAKTHYHNX
BEWTHHA.

* Tokom pana y n1aGopaTopHjH  y npouecy
Mepera, HHCHCTHPATH Ha MO3HaBaky Mepa
3alTHTE U NPABUIMMA PYKOBAHa OMPEMOM.

® VKOMNNMKO WIKOJIa Hema npeziBuljeHy onpemy
u Hije y MoryhHocTH 1a je HabaBy, yueHmke
y 1a00paTOpHjH NPHUNPEMHUTH 3a ynoTpedy
MHCTPYMEHATa MPOrpaMima 3a CHMyJTauujy,
ynoTpeGom yryTcBa 3a koputihieme
MHCTPYMEHTA, i CHUMLIMA Ca TepeHa
(pecnexrorpamuma ca TDR-a u OTDR-a u
ci.).
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® VnosHaBame yueHuKa
ca Meperima
KapakTephcTHKa
caoGpahaja 1
MepernMa Ha
CHCTEMHMa NIPEHOCa.

Mepema kapakTepucTika caodpahaja n Meperba HA IPEHOCHHM CHCTEMHMA

 TO3Haje NPHHLMIE Mepera
KapakTepucTika caobpahaja;

 BpIIN MEpera Ha CHCTEMHMA MPEHOCa:

* M03Haje M MpHMErbYje Mepe 3aliTHTe Koje
ce pHMerbYjy TOKOM Mepersa
KapakTepucTuka caodpahaja u Mepera Ha
TPEHOCHHM CHCTEMHMA.

Mcxoan Koju ce oaHOCE HA 10 NpeaMeT:

® KOPHCTH CTPYUHY TEPMHHOIOTH]Y y OBOj
obmacTu;

® pasyMe 3Hauaj M IPHMEHH Mepe 3alTHTe
Ha pany;

® pasyme 3Hauaj Npenopyka i npumerbyje
Tpernopyke 3a MHCTA/IALM]y Onpeme 1
3alTHTY ONpeMe 0/l KBapa
NPOY3POKOBAHOT HEMPABHITHUM
PYKOBateM.

BEXBE:

26. Meperba KapakTepucTika caobpahaja
(ry6uun y caobpahajy, ciabbeme
npeciyiaBaa; KBaMTeT MPeHoca);

27. Mepema Ha CHCTEMHMa MPEHOCA -Meperba
Ha IMTHTATHOM HUBOY KO/ PEHOCHOT
PCM cucrema (Meperbe Bapujaumje
nojavawa PCM cucrema, Meperbe untepa,
Gurtcke rpemike - BER, nujarpam oka, uym
KBaHTH3aLKje).

® V capajimH ca TeleKOMYHHKaLUHOHUM
KOMMNaHHjama, NPeBHACTH 1a Ce €0
TNOTPeOHNX HHCTPYMEHATa IPHBPEMEHO
JZIOHECE Y WKOJTY H NOKAKE yH4eHHIIHMA
HHXO0BA YNIOTPeDa, OHOCHO 11a 10 Meperba
YUEHHIH Ypajie y3 Haa30p CTPYUHOT JIuua.

o CrTanHo HarnauaBaTH Kopesauujy npeamera
€a OCTalMM CTPYUHHM NPEIMETHMA 1 3Hauaj
T03HaBaka Pa3IMIATHX METONA MEpeHa.

KOPEJIALIMJA CA IPYTUM MPEAMETUMA / MOAYJIMMA
e Marematuka, ®usuka, OcHoBe enextpoTexHuke, [IpakTnuna HactaBa, Arutkatishu codreep, TenekomyHHKaLmMoHH Bo10BH, CHCTeMH npeHoca
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Hasus npenmera:
TCoamuisy Gou/ yacosa:

Pazpen:

Lunesy npenvera

102 yaca
Tpehn

TEXHUKA JIUTUTAJIHOT MTPEHOCA

- Cruuarme HeONXOIHHX 3Hatba 3a Oyryhiu pa y TeleKOMYHHKALHOHO] MPEXKH;

- Vno3uaare yUeHiKa ca HIHTATH3ALMjOM CHIHAIA;
- Vnosuasare yueHika ca 00paloM CHrHAIA 38 NPEHOC ANTHTATHHM NPEHOCHHM CHCTEMUMA;

- Amanusupare CHrHajia y CHCTeMHMMa NpeHoca.

UCXO0In

OBABE3HM U MNPENOPYYEHU

TEMA LU/bEBU Io 3aBpueTKy Teme 3:::""!( he 6utH y cTamwy CAZIPKAJH 1O TEMAMA HAYMH OCTBAPUBAIbA ITPOTPAMA
* Cruuame TeopujckuX | ® 0GjacHH Mojam AMIMTATHOT CHIHANA; [Mojam auruTantor curvana. [pasyraouu Ha nouerky Teme yueHuKe ynosHaru ca
3Haba O IMTHTATHUM | ® OMMLUe 3HaYaj CIeKTpa; MMITyJIC, IOBOPKA NPABYraoHUX MMMyjica; | LH/BEBHMA H HCXOMMA HacTaBe / yuemwa,
CHIHaJInMa. Cnekrap — 1ojam, criektap noBopke MJIAHOM pajia M HAYHHHMA OLICHHBAK:A.
NPaBOYTaOHHX HMIIYJICa, 3HAUa]j CIeKTpa;
Bunapun u M-apuu cursan. Obanun nacrase
Tpenmer ce peanusyje kpos caenehe obmmke
HacTaBe:
* TeopHjcka HacTasa (68 uacoBa);
« BexOe (34 uacosa).
OxBupnu 6poj 4acosa no Temama
- (teopuja + Bexbe)
a o JIUrHTaNH| CUTHATH . .. (7+4)
; e Jlurutanusaunja CUrHaia . (15+8)
S * BuIleKaHaHH MPEHOC Ca BPEMEHCKOM
g o OcniocoGbaBame BEXKBE: PACMozeNoM KaHana (6+4)
E YUEHHKA 32 Mepera ® W3MEpH MapameTpe CHrHaja; LH . * YTuuaj QpyHKUHMje TPEHOCHOT CHCTeMa Ha
H hapamerapa curvana | ® OOPAIil PeyaITaTe Mepersa i HaupTa . Ha npBom 11Bouacy ynossati yuenike ca Wi Sk i . (7+0)
= 1 oBpany pesyaTara. KkapakTepucTiky H® dunrpa. Mepama 3alTHTe Ha pay, MEPHHM X « OGpana cirHana npe wsiacka
H MHCTPYMEHTHMA, JIaTOM H PHGOPOM Koji 3
e ce kopHCTHTH Ha J1abOPATOPHjCKHM Ha JHEH)Y - (§46)
BewGAMa: PerenepaTuBHu NpeHoC .. . (6+2)
Ksanurer aururaiHor npeHoca........ (5+0)
2. Mepeme kapakTepHCTHKA CHrHANA * Jururante Moaynaumje... - (14+10)

(roBopuu curuan); CHuMake
kapakTepuctuke H® dunrpa.

HMonena oe/berba Ha I pyne

Onesmetse ce aen y rpyne 10 10 yuenuka
NIPHIMKOM peaiiu3aliuje 1abopaTopHjcKuX
BEKOM.
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JIuruTanusaumja curaana

o Cruuame 3Hawa o
JIMTHTATH3ALM]
cHrHana;

* Pasymepame
nocrynaka
JWMTHTanH3aLmje.

* OcnocobbaBatbe
YHEHHKA 32 MEperba
napameTapa CHrHana
W aHANN3Npare pata

TDM-PAM cuctema.

oGjacHi o/MepaBate CHIHaNa;
00jacHH KBaHTOBakE CHIrHaNa;
0bjacHH KOJIOBakbE CHIHANA;
oGjacHi hopMUpatbe MYJITUIIEKCHOT
curuana y GpyHKUMju BpemMeHa;
npukae nomohy aujarpama
ZIMrHTATH3ALA]Y CHIHATIA;

00jacHH TPEHYTHY W IUTHTAIHY
KOMIIPECHjy CHrHasa;

aHANN3Npa NPHHLIAN paja Koaepa u
Jnexozepa.

M3BO/IHM TOCTYMNAK OJIMEpaBatha CHrHaa;
u3BO1M noctynak PAM mysTuniekcipara
CHTHAJIA, KAO M IGMYJITHILIEKCHPAHE;
oGjacHu yruuaj wyma Ha npesoc PAM
cHrHana.

o JluCKpeTH3auuja CHrHasa no BpeMeHy
(yHn¢popmMHO 1 Hey HHpOPMHO
onmepasarse). Teopema 0 oMepasaiby:

© PeKOHCTpyKLMja O/IMepEHOr CHrHAA
(o6HaBbae KOHTHHYATHOT CHIHATA 13
NIOBOpKE OIMepaKa);

Myntunnexkcupaie Ha 6asu oaMepaka;
JluckpeTnsalija CHrHama 1o TpeHy THUM
BpenHocTHMa (6poj HHBOA KBaHTOBAA,
rpelika KBaHTOBakba). YHUPOPMHO
HeyHH(POPMHO KBaHTOBake. Komnpecuja;

* Konosamwe. Knacuduraunja PCM konepa.

JlekonoBarbe;
* MmmysicHo komHa Moayauumja.

BEXBE:

1. OnvepaBarbe CHrHaIA M PEKOHCTPYKLIHja
OZIMEPEHOT CHrHAJIA;

2. ®opMuparse BPeMEHCKOT MyJITHILIEKCa ca
PAM curnanuma, 1eMy ITHILIEKCHPatbE Y
TDM-PAM cuctemy;

3. pecnymasate y cuctemy TDM-PAM;
VTuuaj uryma va npesoc PAM curnana.

Mecro peanansauuje nacrase
Teopujcka HacTaBa ce peaiusyje y ydHOHULH /

KaOuHeTy.
* Besx0e ce peanusyjy y Jlabopatopuju.

Ipenopvyke 3a peanusaunjy nacrase
TIpeMeTHH HACTABHUK MOKe W3MeHHTH 10 10%

TIPENOpyHEHOT Calpikaja, a y3 cariacHocT
crpyusor Beha 10 20%.

TEOPUJA:

JruTanHn cHriaan

Jledmuucari curuan kao GU3HUKK NPOLEC KOjH
y ceGn Hocu oipeheHy TopyKy, 1aTH npuMepe,
TPHKA3aTH CHTHANl Y BPEMEHCKOM H
(peKBEHIMCKOM JIOMEHY. AHANH3Y H CHHTE3Y
CJIOXKEHONIEPHOMUHOT NPABY FA0HOT CHIHAA,
OIpAMTH HA HABOY TAJIACHUX OG/IHKA.

Jlururanusaumnja curaana

VueHHumuma pasjacHuTH nojam ANCKPETHOT
CHTHaNa, TMCKPETH3aIH]y CHIHANA 10 BpeMeHy
¥ 110 TPeHyTHM BpeaHocTHMa. [octynak
KOJ10Bama U JIEKO/10Baka MnoKasaTu Ha npumepy
KOHKPETHOI KOJepa U eKoaepa.

BHIIEKAHAIHH NPEHOC €2 BPEMEHCKOM
pacnoaesiom KaHaaa

Vuennuu Tpea na cxsare moryhsoct
BHIIEKAHATHOT MPEHOCA KPO3 peaiti3atiijy
BpeMeHCKOr My ITHrapkea. [puHuun
BPEMEHCKOT MyJITHILIEKca 00jacHUTH Ha
npumepy cuctema PCM-30.





image70.png
BHLeKaHAJHH NPEHOC €A BPEMEHCKOM

pacnojesioM Kanana

Cruuarse TeopHjeckux
3Haa 0
BHILIEKAHATHOM
npexocy ca
BPEMEHCKOM
PACIOIEIOM CHIHANA;
PazymeBame
nocrynaka
BHILICKAHATTHOT
npeHoca.

Ocnocobbasame
y4eHHKa 32
aHanM3Mparke paxa
TDM-PCM cucrema.

00jacHH BHILIEKAHATHH MPEHOC KPO3
peanusalnjy BpeMeHCKor
MyJTHILIEKCHPAEbA H HETOBY NPHMEHY Ha
cucremy PCM-30;

objacHu opraHusaumjy pama n GyHKUHjy
nojeanHux kaHasna cuctema PCM-30;
objacHu opraHm3alujy cuctema y
CTPYKTYpH Hazipama (MynITHpama);

ananusupa PCM curuan u ynopeau ra ca
KOHTHHYaIIHHM CHTHAJIOM.

® BpemeHCKO My/ITHIIEKCHPatbe;
e ®opmupare npumapHor PCM cucrema;
® Pam u Hanpam cucrema PCM-30.

BEKBE:
1. ®opmupase CUrHana UMITYJICHO KOJIHe
monynauuje (PCM curnana).

Yruuaj pyuxunje
NPEHOCHOT CHeTeMa

Ha IHrUTAjIHEe

cHruane

Cruuamwe 3Hamwa 0
yriuajy pyuxuuje
TPEHOCHOT CHCTeMa
Ha IUruTanHe
CHrHase.

neyHULIe HaeanHy U peanHy QyHKLM]y
TPEHOCHOT CHCTEMa;

aHAIM3MPa yTHIIA] NPEHOCA HA IMTHTANIHA
cHrHam;

JedHHMIIE KanalUTeT KaHana;
neduuuiIe Gp3uHy npeHoca.

* VTHIA] NPEHOCHOT CHCTEMA Ha JANTUTATHH
cHrHAT;

® VTHI@j yMa Ha PEHOC TMTHTATHOT
CHrHana;

* bp3uua npewnoca;

* Kanauuter kanana.

O6paaa cHrHana npe H3aacka Ha

JIHHH)Y

Cruuae 3Hawa 0
o0pau curkana npe
M3/1acKa Ha IMHU]Y.

Ocnocobmasaibe
YHEHHKA 32 yOuaBarbe
KOJIOBAHHX CHTHANA H
HHXOBHX
KapaKkTephCTHKa.

objacku obpaty cMrHaia npe ujacka Ha
JIMHMjY:

npoleHH noTpedy 3a IMHUJCKUM H
3alITHTHUM KOJI0BaKbEM;

peanusyje Ha npuMepuMa orosapajyhe
JIMHH]CKE KOOBE;

aHaM3Mpa JIMHUJCKE KONOBE M MOpeH
JIMHMCKH KOZIOBAH CHTHaNa ca
OPHIMHAJIHUM CHIHAJIOM.

CkpembiioBatbe 1 1eckpemoIoBare;

* [loTpeba 3a THHHjCKNM KOZLOBaEM,
JIMHH]CKH KOJIOBH; KAPaKTEPHCTHKE
MOjeIMHNX KOJI0BA;

© 3alUTUTHO KOJI0BAthE, CHCTEMH 3alITHTE,
yJIora 1 BpCTe KOJ0Ba;

BEXEBE:

1. NRZ konosaise, RZ konosate;
2. AMI KonoBabe 1 1€K0I0BAIE;

3. M-apHo KOZOBakb€ H IEKON0BAME.

YTuuaj GyHKunje npeHocHor cHereMa Ha
JMPHTAIHE CHTHANe

Vrio3HaTH yueHHKe ca yTHIAjeM peatte
(yHkuuje cuctema. Harnacutu Heratipa
yruuaj wyma. Jlepunncati 6p3uHy npesoca u
nojam Kauasa.

OO6pajia cHruana npe H3JacKa Ha JIHHUJY
OGpaauTi TMHUJCKO Nputarohere AMrnTamrHor
CHIHaJIa, MOCTYIKE JIMHHJCKOT KO0Baa Y3
HarjialaBame pasiora 3601 KOjUX ce MpUMerbYjy
u uctahu 3Hauaj ckpeMOIoBamba.

PerenepaTHBHH npeHoc

OBjacHUTH NPUHLIMI PereHepatje uMryJica
KaKo O1 yUeHHUH YOUHIH NPEHOCT AMIHTaIHOT
npewoca. Mcrahn 3uauaj npaBuiHe ekcTpakije
OCHOBHE IUTHTCKE YUECTAHOCTH.

KBaJInTeT ANrHTATHOT NpeHoca

'Vno3Hati yueHuke ca yruuajem
uHTEPCMMOOICKE HHTEpDEPEHLIje U MojaBoM
untepa. Jledunncary GUTCKY rpeuiky.
ObjacunTi HUKBHCTOBE KpHUTEPHjyME,
eKBaIM3aLM]y U Mjrpam oKa.

Jururanue moaynaumje

OGpanuTi MOy aluje TUrHTaTHOT CHIHANA H
nozspete. HasecTh Haumbe peannsaiuje
MOZyNIaTopa 1 1eMO1y 1aTopa.
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PerenepaTuBHH npeHoc

e Cruuame 3Hama o
pereHepeTHBHOM
npeHocy.

* OcnocobbaBare
YHEHNKA 32 yOUaBarhe
yTHL@ja myma Ha
JWMTHTAJTHA CHTHATI .

OnHIlIe MPUHLKI PEreHepalije HmMmysica;
00jacHy HauMHe M3/Bajatbe TUIHTCKE
YUECTaHOCTH

aHaNM3Mpa pereHeprcani CUrHai; oGjacHn
YTHUA]j 1yMa Ha NPEHOC AMTUTATHOT
cHrHana.

o TIpuHuMT pereHepanuje HMIyica;

o bjiok wema pereHeparopa; u3jisajare
JIAFHTCKE Y4eCTaHOCTH omohy
yckomnojacHor ¢unrpa u PLL netsse.

BEXBE:
1. Perenepanuja curnana. YTuuaj uyma va
nperoc PCM curnana.

KBajnTer AMruTaaHor npesoca

o Cruuame 3Hawa o
KBAITHTETY
JIMTUTATHOT MPeHoca.

objacHH yTHUA] MHTEpCHMBOIICKe
nHTephepeHLIje H UMTEpa Ha KBaTHTET
JIMTHTATTHOT IPeHOCa;

neduuniie HUKBHCTOBE KpHTEpHjyMe:
Hasezie Hajuewhe pasiore 360r Kojux
JI0NIa3K 110 T0jaBe UHTepa;

o0jacHy aujarpam oOka Kao MepHy METO.y.

o TlojaBa nntepcumboncke,
nHTepepeHtmje, GUTCKa rpelika, uuTep,
Y3POUH 3a HaCTaHaK uuTepa;

© HUKBHCTOBH KPUTEPH]YMH;

o EkBanusalmja 1 anjarpam oka.

BEXKBE:

* Jenua BexOa ce pany JiBa CrojeHa WKoncka
uaca M 3a T0 Bpeme Tpeba J1a ce ypaje cBa
Mepera 1 obpaze pesynTarTh;

eV nabopatopuju Tpeda 1a Gy/e 10BOBHO
PAZHHX MECTa /13 32 je/IHUM PAZHHM CTOJIOM
Gyny /1Ba 10 TPH yueHHKa;

* Vi3Bohere BeXKOH ycariacHTH ca TEOPHjCKOM
HACTaBOM TaKo J1a oarosapajyhe Bexoe ciene
OZIMax HaKOH 0Gpajie TeOPHjCKOT rpauBa;

* Vkonuko je moryhe, taGopatopujcka Mepera
NOTBPANTH PauyHCKHM TyTEM, HITH ypaauTH
onrosapajyhy cumynauujy Ha pauyHapy:

* V ciyuajy HenocTaTKa notpebHe onpeme 3a
Heke BexkOe, ypanuuti oarosapajyhy
cUMyJaLHjy;

e M3Bewraje yueHHKa O peai30BaHUM
BekOamMa NMpereaaTi NPHIMKOM NpoBepe
NPaKTHYHAX BEIITHHA;

* HakoH cBaKor uMKiyca BexOH (11H Hajmarbe
JjenaunyT y nosyronumry), Kpo3
MHIMBHIYaTHH PAJl yUCHHKA, OUCHHTH HHBO
CaBJIaIAHOCTH CTEUEHNX MPAKTHYHHX
BEWITHHA.

Ouemwupame
BpeHOBame 0CTBAPEHOCTH HCXOJIA BPLUIMTH

Kpo3:
* npafiere 0CTBAPEHOCTH UCXO/1;
® TECTOBE TEOPHjCKHX 3Harba;

® YCMEHO u3jarame;

® TECTOBE MPAKTUYHHX BELITHHA.
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o Cruuane 3Hawa o
JIMTUTATHO)
MOJTyaLH]jH;

* AHanusupare
KapakTepucTHKa
TojeIuHuX
Mozyaauuja.

* OcnocobbaBame
YUEHHKA 32 Meperha
KapaKTepHcTHKa
MOIyHCaHHX
cHrHana u
aHanu3Mpare pana
nojeInHuX
mozynaropa 1
npHjeMHHKa.

Jlurutanne moaysiaumje

® 0GjacHu yIOry IMFUTATHUX MOJIyJIaluja;

* npukaxe 06ank ASK curnana u
TIPE/ICTAaBH Ia AHATUTHUKH;

* npukaxe 06k FSK curnana u npeacrasu
ra aHATHTHYKH;

e npukaxe o6ank PSK curnana u npeacrasu
ra aHaNNTHYKH;

* nagene Bpcre ASK, FSK n PSK curnana u
HAYMH pealn3allje MoyIaTopa 1
ZemonyJiatopa;

* HaBeJie napameTpe 3a nopeherme noctynaka
JIMTUTATTHAX MOy Ialuja;

* aHanusupa hakTope Koju yTHuy Ha H3Gop
HAUHHA NPEHOLICH>A CHIHAIA.

* auanusupa pan ASK mozysatopa u
nozemasa oropapajyhy nyGuny
MoyJtaLmje;

e ananusupa paa FSK moaynatopa n
noziemasa (GpeKkBeHLMCKY AeBHjaLIjy;
awnanusupa pan PSK moaynatopa:
ananusupa ytuuaj MCH n uutepa nomohy
nmjarpava oka y cuctemy ca ASK u/ uim

PSK:

Mcxoam Koju ce 0HOCE HA 1€0 MPEAMeT:

® KOPHCTH CTPYUHY TEPMHHOTOTH]Y:

® NPHUMEHH Mepe 3alITHTE Ha Pajly:

® MpHUMEHH MPenopyKe 3a 3aTHTY OnpeMe
0J1 KBapa MPOY3POKOBAHOT HEMPABHIHIM
PYKOBaHeM.

o [lojam IMrUTATHUX MOJIyJIalkja, 1 yJIora y
JITHTATTHAM CHCTEMHMA;

o JluraTaiHa aMIuTyIcKa MOy IaLmja
ASK (BpcTe, peanusaimja, crieKTap,
JZieMoy1aunja);

e Jlururanua QppexpeHimjcka Moty IaLmja
FSK (Bpcre, peanusatuja, criektap,
JiemMoiyiauuja);

o Jlurutannxa pasna moaynauuja PSK (Bpcre,
peanmsaumja, crieKTap, 1IeMOyalja), ca
noceGHuM ocBpTom Ha QPSK 1 QAM
MOy aauHjy;

o Tlopeljerse nocTynaka AMrHTAIHIX
Motynauuja;

o akTOpH Koji YTHUY Ha W360p mocTymka
npexoca.

BEXBE:
1. ASK monynatop;
2. FSK momynatop;
3. PSK momynatop;
4. ASK u/wn PSK nprjemuik.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA / MOAYJIMMA
* Teopuja TenekomyHukaumja, Komyraimona texunka, [puctynue mpeke u ypehaju, Cucremu npesoca





image73.png
KOMYTALMOHA TEXHUKA

102 yaca

Tpehn

- CrHuame OCHOBHMX 3HaHba O MOjMOBHMA y KOMYTaLUjH;
- CrTHuame OCHOBHHX 3HaMa O KOMYTALHOHOM CHCTEMY;

Hazus npeamera:
Toauuiby Gpoua vacosa:
Paspen:

[usbesn npenvera

- CTHuame OCHOBHMX 3Hakba O JIMTUTANHOj KOMYTALHM{H.

O OBABE3HU U MMPENOPYYEHU
TEMA HHUJbEBHU Tlo 3aBpiieTKy Teme );‘::HMK he GuTH y cramy CAJIPAKAJN TIO TEMAMA HAYUH OCTBAPUBAIbA ITPOI'PAMA
o Cruuame OCHOBHHX
TI0jMOBA O KOMYTallHjH. * JeuHHLIE I0jaM KOMYyTaLHje; o Komyralja kao npoec; Ha noueTky Teme yueHHKe yrno3HaTH ca
00jacH# NOjMOBE TPaXkera MyTa Kpo3 o OKpyKere KOMYTallHOHOT YBOPa; LH/BEBHMA 1 HCXOJMMA HACTaBe / yuerba,
MPEeXKy, aNTEpHATUBHOT M AMpeKTHOT nyTa; | o Komyrauuja y TK mpesku (opmuparse TJIaHOM pana ¥ HaYMHHMa OLICHHBalbA.
* Hagese Tonosioruje u cTpyktypy TK mMpexa MpesKe ca KOMyTaljoM, Tpaxeke nyTa
ca KOMyTaumjom; KPO3 MPEXKY, IMPEKTHH H aITEPHATHBHH OGuuun nacrase
® oBjacHu ojMoBe KOMyTaLmje Kojia, myT, Tononoruja u cTpyktypa TK mMpexa Tpenmer ce peanusyje kpos crenehe
KOMYyTalmje nakera, NpocTopHe Ha NMPUHLKITY KOMYTaLuje, NPUHUHIN 0bHKe HacTaBe:
KOMyTalHje, BpeMeHCKe KoMyTalije 1 peanuzaLje KoMyTaLje, KoMyTatuja * Teopujcka HacTasa (68 uacosa);
JIMTHTAJIHE KOMYTaLuje; Koia, KOMyTalja Ha Gasn cknauwTera n | ® BexkOe (34 vaca).
=3 * o0jacHu MOJIeN jeIHOCTaBHE IUTHTAlHe npociehupatba, KOMyTalnja kona Ha 6asu
= TenedoHCKe Mpeske; BpEMEHCKe pacnoziesie, KoMyTauuja Kojia Bpoj uacosa no Temama
E ® 0GjacHu OCHOBHE KapaKTepUCTHKE Ha Gasit NpOCTOpHe pacrioziele, AUruTaiia (teopuja + Bexde)
& TenedoHcke Bese. KOMyTaLWuja); .
g o Mozen jenHocTasHe TeeyoHCKe Mpeke; * VBoay komyraumjy - (6+4)
> * Xujepapxuja y TenepoHCKOj MpeKu; + DyHKuKje KOMYTAUHOHOT
g e TenedoHcke Bee 1 eTane JOKAIHE BE3e. CHCTEMA, - (30+14)
; o JlururanHa KoMyTaumja. (32+16)
BEXKBE: Moznena onesbera a rpyne
—_— Onememe ce nenn Ha rpyne 1o 10 yuennka
® ‘Ocnocobmasame  aHanu3upa oGMK CHIHANA MOIUTHYTE 1. Ha npeom aBouacy ynoswati yuenke ca | PWIMKOM peanisattije BexOu.
JHCHURASLMCDEROH MTK. Mepama 3aliTUTe Ha pajy, MepHUM
aHasypatbe oGmIKa MHCTPYMEHTHMA, a/1aTOM 1 PHGOPOM Mecro peanuzaunje nacrase
CHrHana. Koju fie ce KOPUCTHTH Ha * Teopujcka nactasa ce peanusyje y
naGopaTopHjcKkuM BekGama; yunoHuuw/KaGuHeTy.
2. Jetextop noaurtyre MTK. * BexGe ce peanusyjy y
naboparopuju/kabuuery.
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YHKIHje KOMYTalHOHOT cHCTeMa

o CrHuare OCHOBHUX
TEOPUjCKHX 3HabA O
KOMYTauHOHOM
CHCTEMY.

* OcnocobbaBarbe
YUEHHKA 32 Mepera i
aHanM3ypare pana
TNoje/IMHKX IeoBa
KOMYTalHOHOT
cucrema.

® Onule KOMYTALMOHH CHCTEM;
00jacHy OpraHu3aLujy KOMYTaUHOHUX
nosba;

00jacHH 10jaM CHHXPOHU3ALIH]e;
HabpOjH THIOBE CHHXPOHHM3ALIN]E;
OfHIlIe pa3He TEXHHKE CHTHATH3ALMje;
onuue yukumje caobpahaja;

onuie GyHKLIje ynpaBibarba;
Habpoju 1 0Gjacky 1enoBe cHcTeMa
Harajatba KOl KOMYTaUHOHOT CHCTeMa.

® H3BOMIM MEpEH-a i OJIPEIH MAKCHMAITHY
Jy’KHHY KOPHCHHYKE JTHHM]E;

® aHaiM3Mpa pajl reHepaTopa TOHCKHX
CHTHAJIA, TPAHCMHUCHOHOT M XHOPHIHOT
Ko,

o Komyrauyonn cuctem (Bpete Besa, 610k
1ema, OCHOBHE (yHKLHje):

* Opranusalnja KOMyTaUHOHHX M0Jba
(KOMyTalHOHe CTPYKTYpe, jeIHOKackaaHa
¥ BUIIEKACKA/IHA KOMYTAIHOHA 110Jba,
JIOCTYTIHOCT, YHYTPALllie FOMHIIAthE,
Tpaxerse MyTa Kpo3 KOMyTALHOHO M10Jbe);

* CHHXpPOHH3aIIHja KOMYTALHOHOT CHCTeMa;

* @yukumje curianusauuje (nojam, passe
TexHuke curnamusauije — D1, R2, N°7);

* @ynkumje caobpahaja (otashm, nonasku 1
YKynH# caobpahaj);

e DyHKLUHje ynpaB/bama (OpraHuzaumja
YMpaBIbakba, MPOrpamMcKo yMpaBsbame,
PelyHIaHTHE apXHTEKTYpe NpoLecopa,
MakcHMaHo onmepehierse mpotecopa,
aHAIN3a NI0CITYKHBAkbA NO3NBA);

* KapakTepycTike CHCTEMA Hamajamba y
KOMYTAIMOHOM CHCTEMY.

BEJKBE:

1. Makcumaiina 1yKnuHa KOpUCHHUKE
nnuKje;

To3usuu curna;

TpaHCMHCHOHO KOJIO;

T'eHepaTop TOHCKHX CHrHana;
KapakrepucTike XUOpHIHOT KoOJIa.

[P

Mpenopyke 3a peanusaunjy nacrase
TlpeameTHI HACTABHHK MOXE H3MEHHTH JI0

10%, a y3 carnackoct Crpyunor Beha 10 20%
TIpenopyyeHor caapikaja.

Kpo3 Temy YBoa y KoMyTaumjy npukasatu
Tononoruje u cTpyktypy TK mMpexa ca
KOMYTALIjOM H 00jacHH Nojam Tpaxkerwa myTa
Kpo3 Mpexy. HasecTn u 0GjacHuTH npuHIMne
peanusaumje KomyTaiuje.

V okBupy Teme DyHKUMje KOMYTAUHOHOT
cHeTema 00pauTH KOMYTAUHOHH CHCTEM Ha
HUBOY GJIOK IIeMe W HABECTH CHOBHE
dyukumje 610k0Ba, Kao U BpCTE Be3a.
Mcrahy 3Hauaj cuHXpOHU3aLLMje
KOMYTALHOHOT CHCTEMA H ICTA/bHO
00paanTi curianusaunjy usmehy
KOMYTALHOHOT CHCTEMA i TepMUHATIA 1
n3Mel)y KOMYTALMOHNX CHCTEMA, Ha
npumepy jaBHe Tee(hOHCKE MpexKe, HaBeCTH
PpasTHUNTE TEXHHKE CHIHANH3aLje.
OGpanutu yHKIMje yIpaBibarba MPeKo
06uHKa OpraHu3aluje yrpaBbatba i
TIPHHIATIA TIPOTPAMCKOT YTIpaBIbarka y
KOMyTalHonnm cuctemnma. Takobe, Tpeba
HABECTH JIE/IOBE CHCTEMA Hamajarba KOJL
KOMYTALMOHOT CHCTEMa i HABECTH HUXOBE
KapaKTepHCTHKE.

Temy Jururanana KomyTauuja oopaiuti
KpO3 peannsauujy KomyTaimje Ha 6asu
BpemeHcke pacniosiene. [oceGHy naxy
NOCBETHTH KOMYTauuju maketa. O6jacHuTi
KOHLENT 1 apxutekTypa IP tenedounje
enemente VolP cuctema. Hasectu
JITHTAIHE KOMYTALHOHE CHCTeMe Y
eKcroaTalnji 06jaCHHTH HHXOBY
APXHTEKTYPY, (PyHKIMOHATHE MOryhHOCTH 1
TIO3HILMje CHCTEMA Y MPEKH.
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© CrHuame OCHOBHUX
TEOPHJCKUX 3HAHA O
JIMCHTAITHO]
KOMYTaLmju;

* CTHuame OCHOBHHX
3Haba 0
KOMYTAaUHOHUM
cHCTeMiMa y
ynorpedu;

o Cruuame 3Hawba o
HOBUM
TeXHojorujamMa y
TeJIeKOMYHHKalMja-
Ma.

* OcnocobbaBatbe
YUEHHKA 32 Meperba i
aHanusyparbe pana
TOje/IMHNX JIeNoBa
cuctema (dunrapa u
CODEC kona).

JluruTanna Komyraumja

® 00jacHN NPUHLMAT KOMYTaLMje Ha 6a3n
BpeMeHcKe pacriozienie;

® 0GjaCHM NPUHLAT Pajia ANTHTATHAX
TKcucrema;

® HaBesie M 0GjacHH BPCTE IMTHTANHE
KOMyTaLluje;

® 00jacHH OCHOBHE MPUHIIMIE pajia
JIMTHTATHUX KOMYTALMOHHX CHCTEMa y
eKCrIoaTaluju;

® 00jacHu npaBLe pa3Boja HOBUX
TEXHONIOTHja y TeeKOMyHHKalHjama;

® o0jachy 3Hauaj CTaHapaa U Npomnuca 3a
M3rpajliby NMPACTYTHHX MPEXa.

® 0oGpaau pesyaTate Mepera u HalpTa
KapaKTepHCTHKY MPeIajHOT H NPHjeMHOT
untpa;

* aunanusupa kapaktepuctuke CODEC kona;

* objachu npumeny TDM-a y
KOMyTauujama.

Mcxomm Koju ce 01HOCE HA LE0 MpeIMeT:

® KOPHCTH CTPYUHY TEPMUHONOTH]Y;

® MpUMEHH MEpE 3alITHTE Ha pajy;

® pUMEHH NPENOpyKe 3a 3aTHTY OnpeMe
0J1 KBapa NPOY3pOKOBAHOT HENPABHIHUM
PYKOBaHEM.

o [IpuHLMNK peann3alje KoMyTaluje Ha
Gasu BpemeHcKe pacriozene;

* Jlururanna KomyTauuja (OKpykere
QIMTHTANHOT KOMYTALMOHOT T107ba);

* KowmyTaumja kona(aururansa BpeMeHcka
KOMYyTaluja, IMTUTaNHA POCTOPHA
KOMyTaluja, IHrHTAIHA BPEMEHCKA H
NPOCTOPHA KOMyTaLMja);

o Komyraunja nakera;

® JIUruTaiHu KOMYTaLUMOHH CHCTEMH Y
eKCIIoaTaLnjH;

* [lojam u yrora MSAN-a (Multi Service
Access Node);

e Kouuent u apxutexrypa IP Tenedonnje n
enementn VolP cucrema (ca acnekra
KOMyTallnje nakera).

BEXKBE:

1. KapakTepucTike npenajHor ¢puntpa;

2. KapakrtepucTuke npujeMHor puitpa;

3. CODEC (A/]1 n JIA xouBep3uja):
Kapaktepuctike CODEC-a;

4. A - 3aKOH KOMIpecHje:

Ipumena TDM-a y koMmyTauujama.

w

BEXKBE:

e Jenua BewxOa ce paau /1Ba CrojeHa WKOICKa
uaca U 3a T0 Bpeme Tpeba f1a ce ypase caa
Mepera 1 obpaje pesynTaTi;

* ¥ naGoparopuju TpeGa na Gy e 10BOIBHO
PAJIHMX MECTa /1a 32 JeIHHM PaHUM
cTojiom Oysty 11Ba 710 TPH YuEHHKa;

o MszBoheme Bexbn ycarmacutu ca
TEOPH]CKOM HACTABOM TAKO 1a
onrosapajyhe BexGe ciiezie 0IMax HakoH
06pajie TEOPHCKOT rpauBa.

* Vkonuko je moryhe, naGoparopujcka
Meperba MOTBPANTH PAdyHCKHM IyTeM,
WM ypaauTH ofroBapajyhy cumynauujy Ha
pauyHapy;

® V caiyuajy HelOCTaTKa NOTpedHe onpeme
3a Heke BexOe, ypanutn onrosapajyhy
cuMyauujy;

* H3BewTaje yueHUKa O pean3oBaHiM
BekGama npersienaTH NpHIMKOM npoBepe
MPaKTHYHHX BELITHHA;

* HakoH cBakor umkiyca Bexon (wiu
HajMatbe jenaHmyT y NONyroANITY), Kpo3
MHAMBUIYATHH Pajl YYeHHKA, OLCHUTH
HUBO CaBIA/IAHOCTH CTEUEHHX MPAKTHUHMX
BELITHHA,

Ouennpame

BpeHoBatbe 0CTBAPEHOCTH HCXOA
BPIIMTH KPO3:

* npahiere 0CTBAPEHOCTH HCXON1A;
® TECTOBE 3HAMA;

® TeCTOBE MPAKTHUHHX BELITHHA;
® YCMEHO H3aratbe.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA

o Teopwuja TesekomyHukaunja, Texunka aurutaisor npexoca, Iprctynue mpexe u ypehaju

o TlpakTuuna nactasa 3a Il paspen,
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MNPUCTYINHE MPEXKE U YPEBAJU

OCTBAPUBAKE OBPA30BHO-BACITUTHOT PAJIA — OBJIUUM U TPAJABE

HACTABA
PA3PE][ R VYKVITHO
Teopujcka HacTaBa Bexoe IMpakTnuHa HacTaBa Hacraga y 610Ky
i 68 34 0 12 0 114
v 62 0 0 12 0 74

. UMJbEBU MPEJIMETA

CTHUake OCHOBHUX 3HAba M3 00J1aCTH NPUCTYMHNX MpPeka U NPeTIIaTHHUKMX ypehaja;
Ocnoco6baBatbe YUeHNKA 33 HHCTAIUPAE Pas/IMuHTHX THIOBA NPETINIATHHYKKX ypehaja;
CTHL@be OCHOBHHX 3HaHa W3 0011aCTH ONTHUKHUX MPUCTYNHUX Mpeska H ypehaja;
CTHuame HEOMXO/IHOT 3Hakba U3 06/1acTH KaGIOBCKOT AMCTPHOY TMBHOT CHCTEMA Kao 00/IMKA NPHCTYITHE Mpeske.
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3. UWJbEBU, UCXOHU, OBABE3HH U MPENMOPYYEHU CAJIP)KAJU U HAYUH OCTBAPUBAIbA MPEJIMETA

Tpehu paspen

UCXO0aHn
OBABE3HHM U MPENOPYYEHU
TEMA LHU/bEBU Ilo 3aBpuieTky Teme );:HMK he Gutn y cramy CAZIPIKAIN TIO TEMAMA HAYHUH OCTBAPUBAIbA ITPOT'PAMA
o CrHuame OCHOBHUX ® 0GjacHH KOHLENT TeNeKOMyHHKALHOHE TenekoMyHUKaLHOHa MPeXa, Ha noueTky ydeHuKe yno3HaT ca UH/beBHMA 0
3Hamwa u3 0bmacTn MpEKe H yJIOry TeJIeKOMYHHKALHOHHX TeNIeKOMYHHKALIHOHE CITyKGe; MCXO/MMA HACTaBE / yuerba, MIIaHOM pajia i
NPUCTYHUX MpeKa y cotyROu; Vi0ra 1 3Hauaj NPUCTYMHIX HAaYMHUMA OLICH HBAHA.
konuenty JKTM, © oML YOy U 3HAYAj NPUCTYIIHE Mpeske; TENIEKOMYHHUKALIHOHHUX Mpexka;
Y031 ® 0GjacHu KOHLENT U CTPYKTYpY jaBHe Mpersen nocrojehux TexHonoruja u passoj | OOaNUM HACTABE
NPETMIATHHYKUX KomyTHpaHe Tenedoncke Mpeke (JKTM); HOBHX TeJIeKOMYHHKALHOHIX CepBHCa; Hacrasa ce peanusyje Kpo3:
ypehaja, Hymepaunjin | o oGjachu yniory nperniathuukor ypehaja y JaBHa xomyTHpaHa TenedoHcka Mpexa  Teopujcky Hactasy (68 uacosa);
W IMTHTANH3ALUM]H TPHCTYIHO] MPEKH; (JKTM); « Bewkbe (34 uacopa);
TPHCTYIHAX MPEKa . | o ofjackn Hymepaunjy y JKTM: Crpyktypa JKTM: mecHa, mehymecna 1 » HacraBy y 610ky (12 uacosa).
o onmue 3nauaj anruranuzawje JKTM. MehyHapoata Mpexa; .
Viora nperniaTHUuKHX ypehaja y Mozena onemera na rpyne
o MPUCTYTHO] MPEKH; Onesmete ce nen Ha rpyne 10 10 yuenuka
£ Hywmepauuja; NPUINKOM peannsaiuije:
g‘ Jlururanuzauuja NpUCTYMHAX Mpeska. * Bewbn
2 ® Hacrase y 610Ky
£
E’ Bpoj uacosa no Temama
é o [lpuctynue mMpesxe..

-(40+26)
.. (24+8)

* JKuuHa npucTynHa Mpeka
e Ontiuka TK mpexa....

Mecto peannsauuje Hactase
* Teopujcka HacTaBa ce peainsyje y yuHoHHLM

/ kabuHery.

® Beskbe ce peanusyjy y naboparopuju /
KabuHeTy.

* Hacrasa y Groky ce peanusyje y TK
KOMMaHHjaMa HIH LKOICKO]j JaGopaTopju /
KaOMHETY.
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ncxoau

OBABE3HU U MPEMNOPYYEHH

TEMA LU/BEBU To 3aBpuieTky Teme );::HHK he Gutu y cramy CAJIPKAJH 1O TEMAMA HAYHUH OCTBAPUBAIbA [TIPOT'PAMA
o CTHL@be HEONIXOAHOT | ® O00jaCHH M0jaM JIOKATHE MeTJbe; Mozienu NpUCTYNHUX Mpeska (KpyTH, OuemnBame

3Hama u3 06MacTH ® 0GjacHu MOIesIe MPHCTYTHHX MPEXkKa; €JIECTHYHH H MEIIOBHTH); Bpe/1HOBakbe 0CTBAPEHOCTH HCXO/IA BPUINTH

TIPHCTYTHUX MPeka i | e onuiie CTPYKTYpY ayTOMATCKOr Jloxanna netsba; Kpo3:

ocnocobbaBare TenlehoHCKOT anapara Ha OCHOBY 610K DyHKUNOHAJTHE jeJIMHULIE ayTOMATCKOT * npaliete 0CTBAPEHOCTH HCXO/A;

YUEHHKa 3a eme; Teneonckor anapara; ® TECTOBE TEOPHJCKHX 3HAMA;

MHCTaZHpatbe © oBjackn NpuHLMN paja CTpyKTypa i KapakTepuCTHKe ® TecToBE NMPAKTHYHUX BELITHHA;

PA3TMUNTHX THIOBA €/1eKTPOAKYCTHUKHX NpeTBapaya €/1IeKTPOaKyCTHYKHX MpeTBapaua © yoMeHo m3naratbe.

MPETIIATHHYKHX 3aCTYTUBCHHX y CABPEMEHIM TenerOHCKIM (MHKPO(OH: ENIEKTPOIMHAMHUUKH 1

ypehaja. anmapativa; KOHJIEH3aTOPCKH MHKPO(OH H Cllyanmua; Ilpenopyke 3a peamusaunjy Hacrase

© 0GjacHu NPHHLMN paja aHanoror SHCKTROMIEMETINA 1 KDHCTAILHA,
€JIEKTPOHCKOT TeeJOHCKOT anapara 1 CIlywania); TMpucrynue mpeske
MOJIEM-a; AHAIOTHH E1CKTPOHCKH TEIeOHCKH O6pazuti koxuent TK mpesxe 1 ynory TK

- ® oGjacku ynory akcumi anapara u ::f:::uih:iﬂ;i’rf citykGu; 0BjaCHUTH yJI0TY 1 3Hauaj NPUCTYTHE
s ALDATE O AT OMRIORIMHATIRIONS Tenepoucku ar]:a m:u ca ayTOMaTCKOM et JKTM Ao
% © omuiue 3Hauaj U NpUMEHy e (Hosqapﬂvl o K); NPETIIATHHAKUX ypehaja ¥ 10j; oﬁjacuu_m
= MyTHILIEKCHPaIbA Y MPHCTY THUM PTHITER < CBPXY M 3Hauaj HyMepailije, Kao u 3Hauaj
g MpesKava; Xasio roBopHuLa); JMrHTAIH3ALI]e NPHCTYTHE MPEKe; OCBPHYTH ce
E' ® oGjacHy npuHuUMI pana 1 npumeny PCM Upmmena Mynwnnekc».ipau,a y Ha TPEHJ0BE Y 0BOj 00M1acTH.
) ypohaja; ;l,pucT)_/nHmM MpeKama; "
: oSN s ey | * Y2 Bt | sy e s
B ApXUTEKTYpY H HauuHe nprcTyna ISDN ypehaja (PCM EU 1 RU) y Y Inoayronuwty opaniti Mozesne .
5 MpesKH; 4 ) NIPHCTYNHUX MPEKa H N10jaM JOKAIHE NeTbe;
% MPETNNaTHUYKO] MPEKH; CTPYKTYPY, QyHKIMOHANHE jeIMHHLE U IPHHLMI

® oGjacHu ynory MpeXKHHX 3aBpLICTAKa H
H3BPLIH HHXOBO HHCTAIHPAKSE;

® objacuu npunumn paaa ISDN Tenedonckor
anapata u ISDN MOJIEM-a;

* oGjacHu KOHLENT NOCIOBHOT
KoMyHHKaluoHor cucrema (PBX) y
(YHKIM]H PUCTYMHAX MpesKa;

* Hapeze yciyre npoayskeHor Gupara (DID)
¥ BULICKOPHCHHUKHX MPETIUIATHHYKHX
6pojesa (MSN);

* objacuu konuent Centrex ycnyre.

Jlurutansa Mpeska HHTErPHCAHUX YCITyra
(ISDN). Apxurektypa ISDN-a. basuu n
npumapuu npuctyn ISDN-y. Ynora
mpexHux 3apmeraka (NT1 u NT2) y
ISDN npHCTYTHOj MpexH;

ISDN renedporckn anapar n ISDN
MOJIEM:;

TTOC/IOBHH KOMYHHKALMOHH CHCTEMH
(PBX) y yHKLHjH NPUCTYNHUX Mpexa.
Venyra npomyskenor 6upara (DID) n
BHLICKOPHCHHYKHX MPETIIATHHYKHX
6pojesa (MSN). Centrex.

pana ayromarckor Td anapara; ynory,
CTPYKTYPY W NPHHLIMI Pajia aHANOTHOT
MOJIEM-a; uH(popMaTHBHO 0OpaInTH KOHLENT
1 yJiory (paKCHMHUI anapata u anapara ca
YaTOMATCKOM HATuIaToM; OGjaCHHTH NPUMEHy
MYJITHIIEKCHPAFa y TIPETILIATHHYKO] MPEKH H
PCM kao 061K cHcTema 3a BUILECTPYKO
uckopuuhierse NPeTNaTHHYKAX BOJIOBA.

V 11 nonyroauwty odpanutn ISDN mpesky u
ISDN repmunanne ypehaje; crpyktypy ISDN
TeNe)OHCKOT anapTa; MOCIOBHE KOMYHHKALMOHE
cucteme (PBX), yenyre y wuma 1 Centrex

yenyry.
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OBABE3HU U NPETIOPYYEHU

TEMA LHWBLEBHU IMo 3aBpLIeTKy Teme y;ae_ﬂux he 6uTn y cTamwy CAJIPKAJH TIO TEMAMA HAYHMH OCTBAPUBAIA ITPOTPAMA
* OcnocobbaBarbe ® MHCTANHPA Pa3nyuTe THIIOBE BEXBE: Ipenopyke 3a peanusauujy Bexon
Y4eHHKa 3a npeTniaTHHYKNX ypehaja; I noayroanure
MHCTaIMpate e ucnutyje HcnpasHocT ypehaja, yrapliyjen | 1. YBonse Hanomere 3a pany BexGe peani3oBati cBake Apyre Heesbe y
Pa3snMUUTHX THUNOBA OTKJIatha KBap Ha KUMa (BPLIN 3aMeHy 11aGOpaTOpHjH, YNIO3HEaBIbe Ca ONPEMOM, | Tpajaby 04 2 LKO/ICKA Haca.
MPeTNIaTHUYKHX HEeHCTIPABHHUX J€/10Ba); a1aToM 1 PHOOPOM, MEPHHM
ypehaja, o uncranupa PCM ypehaje n spuun MHCTPYMEHTHMA M MEpaMa 3aliTUTE Ha 'V naGoparopuju tpeba 1a Oyie 10BOBHO
KOH(UrypHcare 1 110BE3MBakbE NPETIIATHHIKHX anapaTa Ha pazny: PAIHHX MECTA /12 32 je/IHHM PATHIM CTOIOM
Mepersa Ha BHMa. BIX; 2. McnuTHBame KapakTepHCTHKA Gy/ty 11Ba 210 TpH yueHHKa.
o unctanipa ISDN MpexHe 3aBpiieTke yHKUMOHATHUX jeAMHHLA TeehoHCKOor .
o nurcTanupa i kongurypue ISDN anapara; H3Bohjerse BeXOM ycariacHTH ca TeOpHjCKOM
npetraTHIKe ypehaje. 3. Vrsphusarse nenpasHocti HACTABOM.
(QyHKIHOHANTHHX jeIMHNLA TeneoHCKOr
anapara u 3aMeHa HeHCTIPABHUX 'Vkomiko je Moryhe, naGopatopmjcka Mepersa
KOMIIOHEHTH; NOTBPAMTH PadyHCKHM MyTeM, WIH YpajuTH
4. HWucranauuja nperniatHuuknX ypehaja. | oaroapajyhy cumynaunjy Ha padyHapy.
M3pajia TePMHHAIIHUX NIPECTIOJHUX
= kabnosa. MouTaxa koxekropa (RJ-9 / V ciyuajy HezocTaTka notpeGHe onpeme 3a Heke
£ 4p4c) Ha cninpanHom kabny za MTK; BexOe, ypanuTh onrosapajyhy cumynanjy.
5 5. HWucranaumja PCM ypehaja n
s NOBe3UBAKLE NMPETIVIATHHYKIX ypehaja. M3sBewTaje yueHnKa o pealu3oBaHiM Bexoama
£ Hucranauuja ananornor MOJIEM-a u npersie/IaTH NPUIMKOM NpOBepe MPaKTHYHIX
E Meperse MpoToka n3Mel)y 1Ba KOPHCHHKA | BEWITHHA.
2 npuksbyuena npeko PCM ypebaja;
: HakoH cBakor uukiyca Bex0u, Kpo3
g 11 noyroanure HHMBUYAJHU Pajl YYEHHKA, OLEHUTH HHBO
; 6. Mucranaumja ISDN MpexHux CaBJIalaHOCTH CTEYEHHX MPAKTHYHUX BELITHHA.

3appiueraka 1 ISDN TepMuHanHux
ypehaja. U3pana ISDN TepMuHanuux
npecnojHuX Kabosa;

7. Tlose3uBare ISDN TepMuHanHIX
ypehaja na nacusty ISDN maructpay.
Kongwurypucate ISDN TepMHHaIHIX
ypehaja;

8. Hucranaumja ISDN MOJIEM-a n
Mepere npoToka u3mely 1Ba KopuCHUKa
npuKsbyuena npeko ISDN smnmje;

BesxGe y | nomyroaumty peanuszopatn y 8
TepmuHa (1 yBonna + 4 TepmiHa 3a BexkOe + 2
TepMHHa 3a mpunpemy + | TepMuH 3a
OLEHUBAbE).

BesGe y I nonyroauwty peanuszopati 'y 9
TepmuHa (6 TepMuHa 3a BexkOe + 2 TepMHUHa 32
npunpemy + 1 TepMHH 3a OLICHNBakbE).
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HUCXOAN

OBABE3HU U MTPENOPYYEHU

TEMA LUW/bEBU IMo 3aBpiueTKy Teme };{:Hux he Gutn y cramy CAJIPKAIV TIO TEMAMA HAYHUH OCTBAPUBAIbA ITPOI'PAMA
o CTHLAbe HEONXOAHOT | ® 00jacHH MOHALIAE CBETJIOCHOT CHIHANA * HcTopujaT ONTHIKIX TeIEKOMYHHKALH] Ontnuka TK mpexa
3Haka u3 odnacTu Ha PPAHHYHUM TIOBPLIMHAMA ONITHYKOD o [loHallame CBETIOCHOr CHrHANA Ha Oy o61acT 06panuTi HHPOPMATHBHO HA HUBOY
ontnukux TK mpexa. BJIAKHA; TPaHUYHUM TOBPIIHHAMA ONTHYKOT ronuenta OTKC-a, kao yson y canpiaj
o objacun kouuent ontnuxor TK cucrema BJIAKHa; npeamera y IV roannm.
(OTKC); e Ontiuky TK cuctem (OTKC). U3sopu n OG6paauTH NOHaLIaKke CBETIOCHOT CHrHAMA Ha
® HaBe/ie M 0GjacHN KapaKTePUCTUKE H3BOpPA JeTeKTOpH cBeTocTH. KapakrepucTuke TRaHMIHEM TOBDIIMHAMA ONTHIKOD BIAKHA U
cetocti y OTKC-y; ONTHUKOT BJlaKHA (HYMepHUKa anepTypa, 3Havaj TOTanHe pedriekcuje; 00jacHUTH KoHuUeNT
© HaBeje M 0GjacHU KapakTepHCTHKE cnabberbe, ontuuky nposopw, ancopnuuja | OTKC-a, Bpere u kapakTeprcTke u3Bopa n
nerektopa ceetnioctd y OTKC-y: W aucTiep3uja); AETCKTOPA CRETNOCTH, KA0 W IUXOBY TIRUMEHY
® 00jacHn KapaKTepHCTHKE ONTHYKOT o KomnoHeHTe onThuke OTKC-y; 0GjacHHTH KapaKTepHCTHKE ONTHUKOT
BlIaKHa; TesnekoMyHuKatoHe munmje (OTKJI-e): BYIAKHE W IEIXOR VIR HATINOHOC CHUHANE,
e oGjacHi NpuMeHy H3BOPA 1 IETEKTOPA ONTHYKH KOHEKTOPH 1 azanTeph, onikn | O0jachnTH kommonente OTKJI-e u ibirxosy
CBETJIOCTH Y 3aBHCHOCTH OJ1 Jy/KHHe MPECrOjHH U 3aBPLIHK KaOlIOBH, ONTHYKE yaory: objackutit komnotiente OTKC-a u
OTKJI-e 1 Gp3uHe npeHoca; ZMCTPUOY THBHE KyTHje M ONTHUKH ILHXOBY YJIOTY; 00jaCHHTH KOHUENT
- * HABEE T O}ACHE YIOTy KOMTORCTII pasnenHmI; BHLIECTPYKOT MCKOpPHIINeHa ONTHUKKMX BOJOBA;
£ ontike TK aunje (OTKJT) y OTKC-y: o Komnonente OTKC-a: onTHuKy obpanuTy crannapze y usrpamsbi ontiuke TK
g © HaBeze 1 0GJacHU YOy KOMMOHETHH crnurepw/kannepu, TAIT-pu, Mpee M NOBSsATHIDANKAOCOTRAIEBOM,
= OTKC-a: wHpKyIaTopH, QUITPH, nojavaBauM, npeaveTa TK BOJIOBH - ONITHYKH TK Bonosu";
: ® 00jacHH MPHHLIUI BUILIECTPYKOT M3071aTOpH, OC/1a0/bHBAH oGjachHTH 3Hauaj, yﬂor)’g_ll:lllz;["u”“ pama
£ uckopuihera ONTHIKNX BOAOBA; * Buwectpyko uckopuuiherse onTuikix EHETEMA S MORHIODIHD e
E o 0GjacHH KOHLENT ayTOMATCKOr HAZ30pa BOJIOBA - ONITHYKH MPEHOC HA PABTMUHTHM
S OITHIKS RO TAACHUM Jy)KHHAMA CBETIOCTH (YBOX Y

* OcnocoGbaBate
YYECHHKa 3a Meperba
Ha OTKC-y u
onpehusame
crabberba Koje
YHOCE KOMIOHEHTE,
Kao u cinabibersa
BIIAKaHa.

Mcexoan Koju ce 01HOCE HA 11e0 NpeaMeT:

® o0jacHu 3Hauaj CTaHIap/a U MPOMnuca 3a
M3TPaMltby MPUCTYTIHIX MPexa;

® KOPHCTH CTPY4HY TEPMUHOJIOTH]Y Y OBOj
obnacTu;

® TpHMEHH Mepe 3alITHTE Ha paly;

® MpUMEHH NPENOpyKe 3a HHCTAIAUM]y
Onpeme H 3aWTUTY ONpeme 01 KBapa
TIPOY3POKOBAHOT HEMPABHIHUM
PYKOBaHeM.

WDM);

e Cranjapau v NporucH 3a U3rpaiiby
ontuuke TK mpexe;

© MOHHTOPHHI CHCTEMH 33 KOHTPOIlY CTatbha
onTuuke Bese.

BEXKB]

9. OnpelhuBarbe HyMepuuKe anepType u
cnabberba ONTHYKOT BJaKHa Ha
PAsIMUHTHM TAJACHHM J1y’KHHaMa
CBETIOCTH;

10.YTuaj KOHEKTOPCKOT Crioja U pasiuke
HyMepHUKe anepType Ha HHBO H3/Ia3HOr
cHrHana;

11. Onpehusatbe BpenHoCTH cnablberba koje
yHoce kommnonente OTKC-a.

Ipenopyke 3a peanu3aunjy nacrase v 6:10Ky

Hacray y Gnioky peanisoBati Ha Kpajy
1IKOJICKE rojMHe Kpo3 nocete Tenekomy win
apyrim TK komnanujama, Ha npuvep:

o Opnesberse 3a NPUCTYTIHE MpEkKe U
TEPMUHAJIHY OMPEMY;

« CeKTop 3a HaZI30p M yNpaBJbae;

« TloroH 3a npoM3BO/IbY ONTHUKHX
KOMIIOHEHATa 1 CIl.





image81.png
YerspTH paspen

TEMA

LUUJbEBU

HCXOIHn
To 3aBpiueTKy Teme yueHuk he Outn y cramwy
na:

OBABE3HU U NNPENOPYYEHH
CAJIPKAJM 110 TEMAMA

HAYMH OCTBAPUBAIbA IMPOTPAMA

CaBpemeHe NpuCTyNHe Mpese

« Cruuarme TeopHjckor
3Haba U3 061acTn
CaBpeMEHNX
NPHCTYMHAX MPEXkKa.

* oGjacku KouuenT aurnTanHe JKTM;

® HaBeJe passiore M 3Hauaj yBoljerwa HOBUX
TexHosoruja y JKTM;

® 00jacHH NPHHLMI peanusaumje
wipokonojacHor npexoca y JKTM;

® 00jacHH y0ry BHIIEHAMEHCKHX
npuctynuux uoposa (MSAN) ca acniekTa
NPHCTYTHE MpeXxe;

® oGjacHu KOHUENT Aa/bHHCKOT Hal30pa H
YNpaBbama .

o Jururanusauuja JKTM;

« Hose Textonoruje y JKTM. JKTM u
LIHPOKOTOjacHH NpeHoc. Buienavencku
npucTynuu uBoposu (MSAN);

« MOHHTOPHHT, HAZ30p 1 YNpaBbatbe
MPUCTYTTHUX Mpeka u ypehaja 1
CHCTEMHMA Harlajarba.

Ha nouerky yueHuKe yno3HaTH ca LMbEBHMA H
HCXOZIMMA HacTaBe / yuera, MIaHOM pana 1
HAUMHUMA OLEHHBAbA.

Obuum nacrase

Hacraga ce peanusyje kpos:

« Teopujcky Hactasy (62 uacoBa);
« HacraBy y 610Ky (12 yacosa).

Honena onesbemwa na rpyne
Onesmetbe ce nen Ha rpyne 10 10 yuennka

NPUTHKOM peanu3aliije HacTeBe y 6I10Ky.

5[20 4acoBa no remama
CaBpemeHe NPUCTYIHE Mpexe e (4)

.
e JlururajHa npucTynHa Mpexka ........... (30)
.
.

OnTuuke npucTynHe Mpexe u ypehaju (18)
ToceGHu 0GHLM NPUCTYTHUX
Mpexa ..

.. (10)

Mecto peanusauuie Hactase

* Teopujcka HacTaBa ce peausyje y yUHOHHIM
/ kabuHery.

e Hacrasa y 6noky ce peanusyje y TK
KOMIaHHjaMa Wiiu WKOJICKO] 1abopatopuju /
KaOHHeTy.

Ouewnpame
Bpe/iHOBame 0CTBAPEHOCTH HCXOA BPLIMTH

Kpo3:
o npaheme 0CTBApEHOCTH HCXOA;
® TECTOBE TEOPH|CKHX 3HAMA;

® TECTOBE NPaKTUYHUX BELITHHA]
® YCMEHO M3J1arame.
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TEMA

HUbEBU

ucxoan
IMo 3aBpuieTky Teme yueHuk he 6utn y cramwy

aa:

OBABE3HU U MTPENOPYYEHHU
CAJIPXKAJU 1O TEMAMA

HAYUH OCTBAPUBAIbA ITIPOTPAMA

JIMruTaIHA NPHCTYNHA Mpeka

« Cruuare Teopujckor
3Harba u3 0bs1acTH
JIMTUTAITHUX
NPHUCTYMHUX Mpexa 1
HOBHX TEXHOJIOTHja Y
NPHCTYMTHUM
Mpekama.

® 00jacHu KOHLENT JIMTHTATIHE NPHCTYTHE
Mpexe;

® Hapene GMTHE KapaKTEPUCTHKE MeanjymMa
3a MPEHOC ca acnekTa AUruTanHe
NPUCTYNHE MpeXe:

® 00jacHu cTPyKTypy (Ha OCHOBY GIIOK
1eme) ¥ NPUHLMI pajia AMTHTATHOT
TenedoHCKOTr anapara;

* oGjacHu cTpyKTYpY (Ha OCHOBY OIIOK
1IemMe) H NPUHLIKI paja BUIeO
TenedoHCKOr anapata;

® HaBejie M 00jaCHH MPHMEHEHE TEXHOMOTHje
LIMPOKOTIOjaCHOT NPHUCTYTA;

® oGjacHu KOHLENT U NpuHuMN pana XDSL
cucrema;

® pasyme HaunH 1 Moryhe npobieme y
nmriemenTauuji XDSL TexHonoruja y
JKTM:

e o6jacuu ynory u 3Hauaj DSLAM y
JMPHTANHAM MPUCTYTTHUM Mpekama:

® 0GjacHu KOHLENT W NPHHLMI paja
ACHMETPHUHE IMIUTAIHE NPETIIaTHUYKe
nmumje (ADSL);

® HaBeJe yJIOry, MHCTANMpa M KoHdurypuie
ADSL npernnathiuke ypehaje;

® 00jacHH KOHUENT U MPeaHOCTH TeedoHuje
3acHoBaHe Ha IP TexHomoruju;
objacuu npunLmn pana [P Tenedonuje;
HaBeJIe YJIOry, HHCTalupa H KOHuUrypuiie
paznuuute IP TepmuHane:

. OGiBCHM KOHLENT M MPEJAHOCTH MOCIOBHHX
KOMYHHKaLIMOHHUX CHCTEMA 3aCHOBAHUX Ha
IP Texuonoruju (IP-PBX) y dyHkimju
NPUCTYMHUX MpekKa.

TMpersien xDSL Texxonoruja,
KiacuuKaLnja, CepBUCH U CTAHap/IN;
KapakTeprcTike Memjyma 3a npeHoc;
JurnTansu enedoHCKH anaparu;

Buneo renedonn;

TexHOMOTHj€ WHPOKONOjaCHOT NPHCTYNa y
KHYHIM MPUCTYTHAM Mpekama;

Konuent xDSL cucrema (nenosu xDSL-a,
(yHKuMje NojennuHuX aenosa, GpusnIKu
M3TJIEN MpEIKe);

Mpuxuun pana DSL-a. Kapaktepucruke
xDSL cucrema;

HmnnemenTaumja u npodnemu y
umniemenTatmji XDSL Texnonoruja y
JKTM;

Jlurutanua npernaariuika netsba (DSL) u
ypehaju (DSL LTU i NTU);

IMojam u ynora DSLAM (Digital
Subscriber Line Access Multiplexer);
AcHMeTpHYHa THFHTATHA PETIIATHHYKA
nmuuja (ADSL);

ADSL npernnathudky ypehaju;

IP tenogponuja. [ocnosan
KOMYHHKALIHOHH CHCTEMH 3aCHOBaHH Ha [P
Texuonoruju (IP-PBX) y dyHkuuju
NPHCTYNHUX MpeKa;

IP tepmunany (IP enedonn, Set-top-box
ypehaju).

Ipenopyke 3a peanusauujy Hacrase

CaBpemeHe NPHCTYIHE MpewKe:

OBpanutu konuent aurutante JKTM, 3Hauaj
yBohewa Houx TexHosorujay JKTM, oGanke
LIMTOKOTIOjacHOT mpeHoca, yinory MSAN-osa ca
acneKTa NMpUCTYIHE MPEKe, KOHLENT 1abHHCKOD
HaJ30pa M ynpasibarba.

JIMruTa Ha NPUCTYIIHA MpeKa:

O6panuth Bpcte DSL TexHonoruja, HHX0BY
NpUMeHy H cTaHaapae, GyHKUHOHANHE NeoBe,
APXUTEKTYpY, KapaKTePHCTHKE Menjyma 3a
npeHoc ca acnekta DSL-a; oGjacHuTH 1ojam
JIArHTAJIHE NIPETILIATHAYKE JIHHIjE W
npunaznajyhux ypehaja; crpyxrypy,
(yHKUMOHAHE jeMHHLE U NPHHLIT pana
murutanuux Td anapata u NPeAHOCTH HUXOBE
ynotpede; 06jacHHTH 3Hauaj U MPHHUKI
LIHPOKOMOJaCHOT MPEHOCA Y KHUHHM
MPUCTYTHUM Mpeskama; 06jacHHTH yJiory
DSLAM; o6jachuti konuent ADSL-a u ADSL
TepMUHAIHUX ypeljaja; oGjacHuTH KOHUENT 1
npeasocty IP Tenedouuje; objacHuTH KOHLENT
MOCTOBHHX KOMYHHKAILIHOHHX CHCTEMa
3acHoBaHmX Ha IP TexHonornjn; 0GpaxuTH yory
¥ npuHuun paza IP repmunana (IP Tenedonu,
Set-top-box).
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HACTABHHU ILJIAH U ITPOT'PAM
3A OBPA30BHHU MMPO®UJ EJIEKTPOTEXHUYAP TEJJEKOMYHHUKALIUJA

1. CTAHJAPA KBAJIN®OUKALUJE
1. Hasus kBanudukaumuje: Enekrporexuuuap teekoMyHHKalmja
2. Cexrop - noapyuje paga: Enektporexuuka
3. Huso kBannduxaunje: IV

4. Cepxa kBaandukaunje: HUucranupawe U onpxkasarwe ypehaja u onpeme, npunpema NpojeKTHe M TeXHMYKE AOKYMEHTalMje TeJeKOMYHHKALMOHHX CHCTEMa MO yryTCTBMMa
HHKeHepa

Haunn crunama kBaandukaumje:
Ksanudukaumja ce cTuue HaKOH YCIEUIHO 3aBPIIEHOT NPOLIECA CPEIHET CTPYUHOT 06pa3oBaba.

6. Tpajame:
TIporpam cpejiwer cTpy4HOr 06pa3oBara 3a CTHLAbE KBaTH(pHKaLMje Tpaje YeTHPH FOMHE.

7. Hauun nposepe:
JIOCTHIHYTOCT HCXO/Ia MPOrpaMa CPeIter CTPYUHOT 06pa30Barba ce MPoBepaBa Ha MaTYPCKOM HCTIMTY KOjH CIIPOBO/IN CPE/IHba WKoa.

8. 3acuoBaHocT KBaaHpuKaLMje:
Ksanudukaimja ce 3acHHBa Ha OTIMCY pajia, LMJbEBUMA CTPYYHOT 06pa3oBaba i HCXOIMMa CTPYUHOT 00pa3oBarba.

8.1. Onuc pana
JIy/KHOCTH - CTPYuHe KOMNeTeHImje:

- M3spuwasare nociosa y npoLecy pa3soja i NPOM3BO/E TEIEKOMYHHKALIHOHMX ypehaja

- l'[pmnpeMa I'IpOjeKTHE M TeXHHYKE llOKyMEHTBLleC TEJNCKOMYHHUKALMOHUX CHCTEMA 110 YNYTCTBUMA UHKCHEpa
- Hucranupawe ypehaja n onpeme y TeleKOMYHHKALMOHMM CHCTEMHMA

- OnprkaBatbe TeNeKOMYHHKALHOHE Onpeme

- Bobheme eBunenuuja
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TEMA

HAJBEBU

HUCXOIU
Ilo 3aBpuieTKy TeMe yqeHHK fie OuTH y cramy
na:

OBABE3HU U MPENMOPYYEHHU
CAPKAJU 1O TEMAMA

HAYUH OCTBAPUBAIbA IMPOTPAMA

OnTiuke npucTynHe Mpeske u ypehaju

o Cruuame TeopHjckor
3Hama u3 obracTn
ONTHYKHX
TPHCTYTHUX Mpexa;

* VYnosuasamwe ca
TPEeHII0BHMA Y 0BOj
obnactu.

® 00jacHH KOHLENT ONTHYKE NPUCTYNHE
MpeKe;

® 0GjacHy yJOry U NPHHLKI Paja ONTHYKOT
MyJTHIUIEKCEPA H ONTHYKOT MOZeMa Y
ONTHYKO] MPHCTYMHOj MPEXKH;

® 00jacHH KOHLENT, BPCTE H HAUMH
peani3oBama NacHBHUX ONTHYKHX MPEka;

® 06jacHu KOHLENT, BPCTE W HAYNH
peani30Bama NpHCTYNa ONTHYKAM
BJIAKHOM /10 KOPHCHHKA;

® 00jacH# KOHLENT, BPCTE U HAUMH
peai3oBama aKTHBHHX ONTHUKHX MPEsKa;

® 00jacHu KOHLENT, BPCTE U NPUMEHY
XHOPHHMX ONTHYKO-KHUHUX MPEka;

* oGjacHu npuHuMN pajaa npotokona y HFC
MpEKH;

® oGjacHu NpUHUMN paja GyHKUMOHATHHX
enemenara y HFC mpexu.

OnTiuka NPHCTYNHA Mpeska;

Vrora ontrukor mystuniekcepa (FMUX)
u ontuukor moaema (Optical modem /
Media converter-a) y ONTHYKO]j MPUCTYITHO]
MpEKH;

TMacusne ontruke mpexke (PON);
KoHuenT npuctyna onTHYKMM BIAKHOM J10
kopuchuka (FTTx);

AxrusHe ontuike mpeske (AON);
Xubpuaue onruuko-xuune (HFC) mpexe
(enr. Hybrid Optical/Copper u Hybrid
Optical/Coaxial networks);

TTpoToKOJIH 1 (DYHKLMOHATHH EIEMEHTH Y
XMOPHAHMM MpeKama.

OnTHyKe NpUCTYNHe Mpesxke H ypehaju:
OBpaauTH KOHUENT ONTHYKE NPHCTYMHE MPEXKe;
yaory FMUX-a 1 onTHYKOr MOJIeMa y ONTHYKO]
NPUCTYTHOj MPEKH; IPUMEHY, apXHTEKTYPY,
KOMTIOHEHTE, KapaKTePHCTHKE H HAYHH
peauzalije NacHBHUX ONTHUKUX MPexa;
koHuenTt FTTX; KOHLeNT 1 3Hauaj aKTHBHUX
onTuykuX Mpexa (AON); KOHLENT XHOPHAHNX
MpeiKa, NPOTOKONA 1 ()yHKLMOHATHUX
efleMeHaTa y bHma.
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TEMA

HA/bEBU

HUCXOAN
IMo 3aBpiueTKy TeMe yueHuk fie GuTH y cramy
na:

OBABE3HU U MTPENOPYYEHU
CAIPXKAJU MO TEMAMA

HAYUH OCTBAPUBAIbA [TIPOTPAMA

TMoceGHu 061HUN NPHCTYNHUX MpeKa

CrHuarme HEOnXoaHOr
3Hamwa W3 06M1acTH
noceGHux o6nuka
NPUCTYMHUX Mpeska 1
TPEHI0BHMA Y OBOj
obnactu.

® 00jacHu KOHLENT, apXHTEKTYpY U CepBHCe
KalJI0BCKOT TMCTPHOY THBHOT CHCTEMa
(KJIC) kao o6nuka npucTynHe Mpeske;

o onuume npumeny HFC mpexa y objextiuma
CTaMOEHO-TIOCTIOBHOT KapakTepa;

o oBjacuu konuent KJIC cucrema y
006jeKTHMa cTaMbeHO-MOCI0BHOT
kapaktepa (Mukpo KJIC):

® onuiie ynory komnoHnenara mukpo KJIC
cuctema;

® HaBejie yJIOTy, HHCTAIMPA i KOH(HTypHie
KJC monem;

® KOPHCTH CTPYUHY TEPMHHOMOTH]Y;

® pasyme 3Hauaj ¥ NPUMEHH Mepe 3alTHTe
Ha pajy;

® pasyme 3Hauaj M MPUMEHH MPENopyKe 3a
MHCTANALM]y ONpeMe U 3aITHTY OnpeMe
0/l KBapa MPOY3POKOBAHOT HEMPABHIHHM
PYKOBaHEM.

Mcxoan koju ce oHOCE HA 11€0 MPeAMET:

® ojacHy 3Hauaj CTaHIap/aa U NPOMHUCa 3a
W3rpajikby MPUCTYMHUX Mpeska;

® KOPHCTH CTPY4YHY TEPMHHOIOTH]Y Y OBOj
obnactu;

® TpUMEHH Mepe 3alITHTe Ha paly;

® MNpUMEHH NPenopyke 3a HHCTANALH]y
OMpEME U 3alITUTY ONpeMe 0/1 KBapa
NPOY3POKOBAHOT HEMPABUIHAM
PYKOBaHEM.

Kabnoscku nuctpubyTisnu cuctem (KJC)
Kao OGIIMK NPHCTYITHE MpEXke;
Apxutektypa u cepucn KJIC mpeke;
Mpumena xuGpuannx mpexa y KJIC-y;
KJIC y ofjexTima cTaMOeHO-MOCIOBHOT
kapaktepa (Mukpo KJIC);

Komnonente mukpo KJIC-a (koHekTOpH 1
ajanTepy, CKPeTHHLE, CIUTHTEpH/KaniepH,
onsoauuuy - TATI-pu, gpuatpu,
nojayaBayM, KaCKaJHH yCMEpHBAUH...);
KJIC moznemu.

MoceGHu 06AHUM NPHCTYNHUX MpesKa:
OBpaauTH KOHUENT, apXUTEKTYPY H CEpBHCE
K/IC-a Kao NpHCTyIMHEe Mpeske; MpUMEHY
xubpuanmnx mpeska y KIIC-y; KJIC y crambeno-
TOCTIOBHIM 00jeKTHMA; KOMTIOHEHTE MHKPO
KJIC-a; npenoc nonaraka npeko KJIC-a; ynory u
npuHLKN paja kKabnosckor MOJIEM-a.

Ipenopyke 3a peanu3aunjy Hacrase y 6:10Ky:

Hacragy y 60Ky peanu3oBaT Ha Kpajy

IKOJICKe rofinHe Kpo3 nocete Tenekomy wiu

apyrum TK komnanujama, Ha npumep:

o Onesbene 3a NPUCTYHE MPEeXKe 1
TePMUHATHY OMPEMY;

» Cexrop 3a KJIC;

WITH WKOJICKO]j 1aBopaTopujH / kabuHeTy.

KOPEJIALIMJA CA IPYTUM NPEAMETHMA / MOAYJIUMA
o [lpakTuuHa HacTaea - 2. paspen - moayn: TK uHcTanauuje u onpema
o Ilpeamern: Teopuja Tenexomynnkaumja, Komyraunona rexuuka, TenekomyHukaunona mepera, TK Bogosn - moayn: Onruuky TK Bonosu,

CHrHanHo TeleKOMyHHKALMOHM CHCTeMH - 3. paspel - Moy:: TlocioBHM KOMYHUKALMOHH cucTeMu - 4. paspen - Moayn: KJIC; Cucremu npeHoca - 4. paspen.
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CHUIHAJIHO TEJIEKOMYHUKALIMOHU CUCTEMH

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOT PAJIA — OBJIMLUM U TPAJAE

HACTABA
PA3PE]| TTPAKCA VKYITHO
Teopujcka HacTaBa Bexbe IpakTuuHa HacTaBa Bexoe y 610Ky
1 102 60 162
v 93 30 123

2. UWJBEBU MPEAMETA
- OcniocobbaBatbe yUeHHKA 32 HHCTATHPAKE U OIPKaBake HHTEPHOHCKNIX CHCTeMa;
- OcnocoGbaBarbe yUeHHKa 32 HHCTATHPakbe 1 O/IpXkaBake CHCTEMa 3a ISTEKIH]y U J10jaBy Moxkapa;
- OcnocobbaBatbe yeHHKA 33 HHCTATHPAE U OIPXKABAHE MTOCIOBHHX KOMYHHUKAUMOHHX CHCTEMA;
- OcnocobbaBatbe yUCHHKA 32 HHCTATHPARE W OIPAKABAHE CHCTEMA KOHTPOJIe MPHCTYTIA i eBEHICHLIH]E PATHOT BpEMEHa;
- OcnocofbaBarbe yUeHNKa 32 MHCTANALM]y W OJIPKaBakse MPOTHBNPOBANHNX aJAPMHUX CHCTEMA;
- OcnocobbaBambe yueHHKa 3 HHCTANALM]y H OJIpIKaBatbe CHCTeMa BHJICO HA30pa;
- OcnocobbaBatbe yueHHKa 32 MHCTAINPakbe U O/IpyKaBatbe KabIOBCKO AMCTPHOYTHBHOT cHCTEMa.

3. HA3UB U TPAJAILE MOJYJIA

Paspen: Tpehn
Pen.op. HA3HB MOJIVJIA Tpajarbe Moya (4acosu)
1. HurepdoHcky cucteMn 36
2. Cuctemu 3a fieTeKLjy 1 110jaBy noxkapa 45
3. TMocnoBHH KOMYHHKALIHOHH CHCTEMH 54
4. Kourpona npuctyna 27
Paspen: HETBPTH
Pen.6p. HA3UB MOJIVJIA Tpajame MojyJia (HacoBu)
15 TpoTHBNPOBATHH aNapMHHU CHCTEMH 57
2. CucTtem BUIEO HAI30pa 39
3. Kab10BCcKko ANCTPHOY THBHU CHCTEMH 27
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4. UWJbEBHU, UCXOAH, OBABE3HHU U MPEMNOPYYEHU CAJIP)KAJU U HAYUH OCTBAPUBAKA MOAYJIA

Hasus monyna:
Tpajawe monya:

Hurepdonckn cneremn
36 uacosa

LUWJBEBU MOAY.JIA

UCXOAU MOAYJIA
IMo 3aBpiueTKy MojyJia yueHuk hie 6uth y cramy
na:

OBABE3HU U MPEMOPYYEHHU
CAJPXKAJU MOOYJIA

TPEMOPYYEHE AKTUBHOCTH 1
HAYYH OCTBAPUBAA MOIYJIA

« Ocnoco0sbaBake yueHHKa 3a
MHCTAIINPAte 1 OIPKABAHE
MHTEPPOHCKUX CHCTEMA 1
JIeMOHCTpaLmjy GyHKUHja
cuctema (00yKy KOpPHCHHKA).

® o0jacHu (yHKIM]y ¥ NPHHLMN paja
HHTEPDOHCKOT CHCTeMa:

® objacuu Bpcte, 0Gpazy, NpeHoc cHrHaa
KHYHAM 1 KOAKCHjaTHIM KaGioBHMa Y
MHTEP(OHCKOM CHCTEMY:

® TOCTaBH MHCTANIALIM]Y 32 HHTEP(OHCKH CHCTEM
¥ MCTIHTA MCMIPaBHOCT W3BE/ICHE HHCTAMALIHjE;

e pHcTanupa uaTepdorcke MT (Mukpo
TenedoHcke) KOMOHHaLMje, O3UBHE Tadne,
LEHTPAHE jeIMHHLIE, eNeKTPHYHH
MIPUXBATHHK  HAMNajamwe 3a HHTEPHOHCKY
Opasy;

* noBexe nepupepHe jeIMHULIE Ca MO3UBHOM
Tab/IOM M LEHTPATHOM jeIHHHIIOM;

® TOBEIKE OCHOBHO H PE3ePBHO Hamajatbe
HHTEP(POHCKOT cHcTeMa;

® TyIITa CHCTEM Y pat:

® 1eMOHCTpHpa (yHKLHje cucTema;

® KOPHCTH CTPYUHY TEPMHHOIOTH]Y Y OBOj
obnacth;

© TpUMEHH Mepe 3aLITHTE Ha Pay;

® TpUMEHH MPEnopyKe 3a MHCTATAUHM]Y Onpeme
¥ 3aLITHTY ONIPEMe OJ1 KBapa Mpoy3pOKOBaHOT
HENPABUIIHHM PYKOBakbeM.

Tpojekar untephoHcKke HHCTANALHjE:
Onpema n ypehaju nutepdoHckux cuctema;
Aynuo, Buneo u IP uutepdoHckH cuctemu;
TexHuuKa 10KyMEHTaLja, YIyTCTBO 32
MHCTANMpatbe i MyIITabe y pan
MHTEP(QOHCKHX CHCTeMa;

Koakcujanuu u xkuiHM KabJIoBU U anar 3a
u3pajy MHCTANALMja;

Konexrtopy - umenunckn 1 BNC (koHekTopn
3a KOaKcHjaiHe Kabiose);

CTaHzapzu u MPOMKCH 3a MHCTATHPAbE H
MOHTaXKy HHTEP(OHCKHX CHCTEMA.

Ha noyetky Moyna yueHuke ynossaru ca
LMIBEBHMA M MCXO/IMMA HaCTaBe / yuerba, MiIaHoM
paja U HaYMHNMA OLEHUBAkA.

O6aunun nacrase

Monya ce peanusyje kpo3 cienehe odnuke
HacTaBe:

« npaKTHYHA HacTaBa (24);

« HacraBay Gmoky (12).

Monena onesbema ua rpyne
Onesberse ce nienu Ha rpyme 10 10 yuenmka

NPUIMKOM peau3atuje:
® [paKTHYHE HacTaBe:
® HacraBe y G110Ky.

Mecto peanusaunje nacrase
Hacraga ce peanusyje y Ukonckom kabuxery.

Ipenopve 3a peanusaumjy Hacrase

o [lpeaMeTHH HACTABHHMK MOYKE H3MEHHTH IO
10%, a y3 carnackoct Ctpyusor Beha 10 20%
NpenopyyeHor caapikaja.

o Hacray peain3oati cBake pyre Heiesbe
G110k YacoBuMa y Tpajaby 4 WKoNCKa daca.

* YV okBUpY HacTaBe y 60Ky, Kojy Tpeba
peanu3oBaTH Ha Kpajy MOy, M3BPUIMTH
NPUNpPeMy yYeHHKA 1 IIPOBEPY OCTBAPEHOCTH
Hcxoza.

Oueibupame

BpenHoBatbe 0CTBAPEHOCTH HCXO/IA BPUIMTH

Kpo3:

o npaliee 0CTBAPEHOCTH HCXOA;

® TecToBe NPAaKTHYHUX BELITHHA
(panuu 3aaTak).





image87.png
Hasu monyna:
Tpajawe MoayJa:

CucTemu 3a JIeTeKIHjy W J0jaBy noxapa
45 yacosa

HAbEBA MOAYJA

HUCXOAU MOAY.JIA
IMo 3aBpiueTKy Moay.a yueHuk he 6utu y cramwy
na:

OBABE3HU U MPENOPYYEHHU
CAIPKAJU MOIYJIA

MPEMNOPYYEHE AKTUBHOCTHU U
HAYUH OCTBAPUBAIA MOAYJIA

+ OcnocobsbaBarbe yueHHKa
3a HHCTAIUpambe (MOHTAXKY,
noBe3NBaKE,
KOH(HUrypHcare ...) u
OJIpiKaBakbe CHCTEMA 32
JIeTeKLHjy U 10jaBy nokapa
W JIeMOHCTpaLmjy (yHKumja
cucrema (00yKy
KOPHMCHHKa).

® oGjacHu (DyHKIM]y M NPHHILAT paja cHeTeMa
3a IeTEKLM]y noxkKapa;

® oGjacHu (yHKUMjy H NPUHLMIIE pata
ZIeTeKTopa;

® W3palM MHCTANALM]Y CHCTEMA 3a JeTeKLHjy
nokapa npema npojeKTy  HCMHTa HCMPaBHOCT
M3BE/ICHe MHCTaNAlHje;

® OTKJIOHH Ipeliike  KBapoBe Ha HHCTAALMj;

® MOHTHPA IETEKTOPE, PyuHE jaBsbaue, 3ByuHe H
onTHYKe CHrHaiHe ypehaje npema npojekTy;

© MHCTANMpa NPOTHBIOKAPHY LEHTPAIY;

® [I0BEXeE [7IaBHO M PE3EPBHO Harajarbe
crcrema;

® npOrpamMmMpa LEHTPaTy NPeMa alapMHOM
nnany 1 enaGopary o NpOTHBIOKAPHO]
3aWTHTH;

® U3BPLIM TECTUPAME U OTKIOHH
HEHCTIPABHOCTH y pajly CHCTeMa;

® [ywTa cHCTEM Y pa;

® JIEMOHCTPHPA MOCTYMAK PyKOBaHa LEHTPATOM;

® KOPHCTH CTPY4HY TEPMHHOIIOTH]Y Y 0BOj
obnacth;

® NpHUMEHH Mepe 3alITHTe Ha Pally:

® TpHMEHH MPenopyKe 3a HHCTATALM]Y OnpemMe
¥ 3aLTHTY ONPEMe 071 KBapa MPOy3pOKOBaHOT
HEMpPaBHITHHM PYKOBabEM.

TlpocrnekTHN MaTepujaii 0 BpCTaMa AeTeKTopa
Ca ONMCOM M MPUHLMMAMA pajia;

Marepujan u onpema 3a u3paly HHCTaIaluje
cHCcTeMa 3a ITEKIMjy nokapa;

IMpareha TexHuuka 10KyMeHTaLMja 32
MOHT)Ky, HHCTAJHparbe H MyIITambe y pait
cHCTeMa 3a JISTEKIH]y TOKapa - anapMHe
LEHTpaJle, jaBJbaya Mokapa, efleMeHara 3a
curHanu3aumjy, ... (eur. Installation Manual);
CTaHzapau 1 NPONHCH 32 MOHTAKY W
HHCTaNNpatbe onpeme u ypehaja
CTALMOHAPHUX CHCTEMA 3a JICTEKIIHjy T0XKapa;
THNOBH CHCTEMA 3a IETEKIH]Y NoXKapa
(KOHBEHUHMOHAHH, aIPECHOMITHU U AHATIOTHO-
a/pecuOMIHM);

TepMHuKU IeTeKTOPH
(TepMopepeHLIOHATHI 1
TEPMOMAKCHMAITHH);

OnNTHYKH IETEKTOPH AMMA;

JluneapHu (IMHUJCKH) IETEKTOPH;

JleTekTopH Miamena;
JleTekTopH raca;
Pyunu jaB/baun noxapa;
3BydHH CHFHANHH ypeljaju;

CBeTIOCHH cHrHANHK ypehaju;

TapanenHi HHIHKATOPH:

TIpoTHnoKapHa UeHTpasa;

M3BpLIHm (KOMaHIHH) MOALYJIH;

Hanajame cucrema;

Tlporpam # ymyTCTBO 3a MPOrpaMupare
anapmHe UeHTpae;

IMparehe ynytcTBo 3a ynotpeGy crcrema 3a
netekumjy noxkapa (enrsi. User Manual);
AnapMHH nian;

EnaGopat 0 NpoTHBIOKAPHO] 3aLITHTH.

Ha nouetky Mozyna yueHnke ynossaru ca
UM/LEBUMA M MCXOJIMMA HacTaBe / yuekba, T1aHoM
paja u HaYMHNMA OLIEHUBAbA.

Obanun nacrase
Mounyn ce peanusyje kpo3 cienehe o6mke

Hacrase:
* npakTH4Ha Hactasa (27);
« Hactasay Osoky (18).

Mecto peasinlaumje Hacrase
Hacraga ce peanusyje y kaGuuery.

Hosena ojesmema na rpyne
Onememe ce nenu Ha rpyne 1o 10 yuenuka

NPUIMKOM peanusaluje:
® MNpaKTHYHE HACTaBe H
® Hactase y OJI0KY.

Ipenopyke 3a peanu3aunjy Hacrase

© [lpeaMeTHH HACTABHUK MOYKE H3MEHHTH 110
10%, ay3 carnachoct Ctpyutor Beha 10 20%
TNpenopy4eHor canpkaja.

* HacraBy peanusoBath cBake apyre Hesesbe
610K yacoBHMa y Tpajarby 4 IIKOJICKA Yaca.

eV okBHpY HacTaBe y GJI0Ky, Kojy Tpeda
peain30BaTh Ha Kpajy MOJLy.a, H3BPUINTH
NpUIpEMy y4eHHKa i POBEpPY OCTBAPEHOCTH
nexona.

Ouemupame

BpenHoBatbe 0CTBAPEHOCTH MCXO/1a BPLINTH

Kpo3:

* npaliere 0CTBAPEHOCTH HCXON1A;

® TECTOBE NMPAKTHUHKX BEIITHHA
(pazHy 3aaTaK).
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Hasus monyna:
Tpajatbe Moya:

MocsioBHK KOMYHHKAUHOHH CHCTeMH
54 uaca

HUbEBU

WCXOIN
Tlo 3aBpiueTKy MoJya yueHuk hie GutH y cTamy
pitH

OBABE3HM U MMPENMOPYYEHH
CAIP)KAJU MOIYJIA

NMPENOPYYEHE AKTUBHOCTHU U HAYUH
OCTBAPUBAIA MOAYJIA

o OcnocobbaBame yueHnka
3a HHCTANMPatbe (MOHTaKY,
TOBE3HBAME,
KOHDHUrypucamwe ...) 1
OJIpikaBabe MOCTOBHUX
KOMYHHKALIMOHHX CHCTEMa
(PBX) 1 nieMoHcTpauujy
(ynkuuja cuctema (0GyKy
KOPHCHHKA).

® 00jaCHH KOHIENT MOCTOBHOT KOMYHHKALHOHOT
cuctema (PBX);

o uHcTanupa TenedoHcky (GnsHuC) LeHTpaTy
(TPLL) - ocHoBHM KaduHeT (eHr. Main unit);

® MOHTHpA KapTHIE Y OCHOBHOM KaGuHety Td
uenTpane '

® 1oBeke OCHOBHO (M pe3epBHO) Hanajame T
ueHTpae;

o nosexe TOL Ha TesiehOHCKY MHCTANALM]Y
(T®H) / crpykTypHH KaGIOBCKH CHCTEM
(CKC) npema TeXHHUKOj I0KYMEHTaLUjH;

® M0BEKE ONepaTopcKy KOH301y / CHCTEMCKH
TenedoH (enr. Proprietary telephone, PT) na
T®L npeko TOH / CKC;

® noBeke (aHanorue, AurHTaNIHe Wun IP)
Tenedoucke anapate Ha TPLL npeko TOH /
CKC;

® noBexe nocioBhu cuctem Ha JKTM (enr.
PSTN);

o nporpamupa T®LL nyrem PT Tenedona;

o nporpamupa T®LL nomohy pauyHapa;

® ycnwTa (YHKUHOHATHOCT CHCTEMa H OTKJIOHH
YyoueHe HelocTaTKe;

® MyCTH CHCTEM Yy pan;

® JemMoHCTpHpa (yHKUMje cHcTeMa (M3BPIIN
00yKy KOPHCHHKA):

[pocnekTHu MaTepujan ca onvcom paa Td
uentpasie u ocranux TK ypehaja;

[Mpateha TexHuuKa TOKyMeHTaLMja 32
MOHTaKy, HHCTAIUPambe U MywTame y pag TO
uentpana u TK onpeme u ypehaja (enr.
Installation Manual);

Tporpami u ynyTcTBa 3a NPOrpaMHpare
cepBuca Koje noapxkasa yrpahena Td
uenTpana u onpema (enr. PC & PT
Programming Manual);

Tpareha ynytcTBo 3a ynotpedy Td ueHTpane
u TK onpeme u ypehaja (eur. User Manual).

Ha noueTky yueHHKe yno3HaTH ca UH/beBHMA W
HCXO0ZMMA HacTaBe / yuerba, MIaHoM pajia u
HauMHUMa OLICHNBaA.

O6anun HacraBe
Mogyn ce peanusyje kpos cienehe odnuke

HacTaBe:
« npakTHuHa Hactasa (30);
« Hacrasa y GioKy (24).

Mecro peannzaunje nacrase
Hacraga ce peanusyje y kaGuHety.

Mopnena o, 1€/beHha HA rpyne
Onesberse ce aeu Ha rpyre 10 10 yuennka

NPHIMKOM peanusalmje:
® MpaKTHUHE HACTaBE;
® Hacrase y O/0KY.

" exon Tpeba nocTHl YKOMMKO CHCTEM, Tj. ONpeMa Noip/kaa TakBy onujy (Hnp. Moayiapha T (Gu3HiC) ueHTpana)
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KOPHCTH CTPYUHY TEPMHHOJIOTH]Y Y OBOj
obnacth;

TNPUMEHH Mepe 3allITHTe Ha pay;

NPHMEHH NPENOpyKe 3a HHCTAALM]y onpeme
¥ 3aLITHTY ONpeMe 01 KBapa Mpoy3pOKOBaHOT
HENPaBUIHUM PYKOBaHbEM.

Ouemupame
BpeiHOBakbe 0CTBAPEHOCTH HCXOAA BPLIMTH KPO3:

e npahieme 0CTBAPEHOCTH HCXOAA;
® TECTOBE MPAKTHUHHX BEIITHHA
(pazuy 3anaTak);
o uHcranaunja PBX cncrema;
® nporpammparbe nomohy crcTeMcKor
TenedoHa;
* nporpamupatbe nomohy pauyHapa;
® JIEMOHCTpaLHja OCHOBHUX (DyHKILIHja cHCTEMA
KOPHCHHKY.

Mpenopyke 3a peanusaumjy nacrase

o TIpeaMeTHH HACTABHHK MOKE H3MEHHTH 0
10%, ay3 carnachoct Crpyusor Beha 10 20%
npenopyueHor caapKaja.

o HacraBy peanusoBath cBake Apyre Heaesbe 6710k
4acoBMMa y Tpajarby 4 WIKONICKA Yaca.

* YV okBHpY HacTaBe y 010Ky, Kojy Tpeba
pean3oBaTH Ha Kpajy MOy ia, W3BPUIMTH
MPUMpeMy YUeHHKa U IPOBEPY OCTBAPEHOCTH
nexoza.

e Ha noueTky yrno3HaTu yueHHKe ca KOHLENTOM
TOCTIOBHOT KOMYHHKAUOHOT CHCTEMa,
kapakTtepucuTkama Td ueHTpane u
Tened)oHCKHX anaparta Koju he ce KopueTuTH,
TPEHIOBMMA Y OBOj 00JIACTH, TEPMUHOJIONHjOM
Koja he ce KOPUCTHTH, Mepama 3alTHTe Ha pay,
nperiopykama 3a HHCTaNaLmjy onpeme 1
3alTHTY ONpeMe Ol KBapa Mpoy3pOKOBaHOT
HEMPAaBUIHUM PYKOBAHEM.
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Hasus monyna:

KouTtposa npucryna

Tpajare Moayna: 27 yacosa
VICXOAH
EEY T e e T OBABE3HH M MTPEMIOPYYEHH MPEMNOPYYEHE AKTHBHOCTH U HAYHH
PHISTOMONY: ﬂf‘ ; YCAaeY, CAJIPKAJU MOIYJIA OCTBAPUBAIA MOJYJIA

+ OcrocodbaBatbe yueHnka
3a MHCTanMpare (MOHTAKY,
noBe3nBate,
KOH(HUTypHCate) 1
oIpiKaBame CHCTEMa
KOHTpOJIe MpUCTYNa U
eBHJICHIMjE PaHOT
BpEMeHa i IEMOHCTpALI]y
dynkuuja chctema (06yKy
KOPHCHHKA).

® pasyme KOHLTIT CHCTEMa KOHTPOJIE NPHCTyna
M eBUJICHIIMjE PAIHOT BPEMEHa;

© MHCTAIMpa KOHTPOIIEp CHCTEMA Ca YJIa3HM
umnTayam (eur. Entrance reader);

® MHCTANMPA YJIa3HH YHTAu KOHTPOJiepa (eHr.
Entrance reader)’;

® yHCTanMpa usnasuu yntay (enr. Exit reader)
KoHTpontepa’ WM AyrMe 3a usnas (enr. Exit
button);

® aKTHBHMPA ONILI]y 3a6paHe MOHOBHOT
ounTapama (er. Anti-passback);”

® noBeke enekTpuuHy (nHTepdoHcky) OpaBy Ha
KOHTpOIIep cHeTeMa;

® 10BEKE OCHOBHO (M Pe3ePBHO) Hanajare
crcTema;

® pasyme N0CTYNaK NOBE3MBaba KOHTPOJIEpa y
MpEXKy CHCTeMa KOHTpOJie PUCTyna;

® U3BPIIM PETUCTPALIH]Y KOPHCHHKA HA CHCTEM
KOHTpOJIe MpHCTyNa;

® TI0BEKe KOHTPOJIEp Ha pauyHap Mpeko
onrosopajyher kouseptepa;

® mporpammpa KOHTposiep nomohy pauyHapa 1
Kpeupa 6a3y KOpHCHHKa;

® HCTATA (yHKIHOHATHOCT CHCTEMA H OTKJIOHH
YOueHe He/l0CTaTKe.

TMpocnexTHy MaTepHjall ca OMHCOM pajia
KoHTposiepa 1 nparehiux ypehaja;

Ipareha TexHuuka 10KyMeHTaumja 3a
MOHTA)KY, HHCTAIIHPAHE W MyLITakhe y pajl
CHCTeMa KOHTPOJIe NPHCTYNA U eBHICHLIje
panHor Bpemena (enr. Installation Manual);
Tporpamy 1 ynyTcTBa 32 NPOTPaMHPatbe
CHCTeMa KOHTPOJIe NPHCTYNA H eBHICHIIMjE
pajHOr BpeMeHa;

TMparehe ynyTcTBo 3a ynoTpedy cuctema
KOHTPOJIE NPHCTYIa H eBHCHIIHE PanHor
Bpemena (exr. User Manual).

Ha noueTky yueHuKe yro3HaTH ca LusbeBUMa 1
HCXO/IMMA HACTaBe / yuera, NIaHoM paja i
Ha4YMHUMa OLCHUBAA.

O0auun nacrase

Monyn ce peanusyje kpos cienehe obmmke
HacTaBe:

* npakTHyHa HacTasa (21);

« HactaBa y 610Ky (6).

MecTto peanausaunje uacrase
Hacraga ce peanusyje y kaGuHery.

Monena onemersa na rpyne
Onesberse ce aean Ha rpyne 10 10 yuenuka

NIPHIMKOM peaiusalimje:
® MpaKTHUHE HACTaBe;
e Hacrase y GJI0Ky.

Ouemnsame
BpeHoBake 0CTBAPEHOCTH HCXO/A BPLIHTH KPO3:
o npalieme 0CTBAPEHOCTH HCXOA;
® TECTOBE MPAKTHUHIX BELITHHA
(panuu 3anarak);
® WHCTajalija cucTema;
® nporpammpatbe cuctema nomohy padyHapa.

nexo Tpeba nocTihu YKOJINKO CHCTEM, Tj. ONpeMa MoJpyKaBa TakBy OMLM]y (HIp. YHTay Hije HHTErPHCAH y KOHTPOJIEPY, MOAPIKaBa OMLM]y H3/1a3HOT 4UTaa U CJl.)
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MYCTH CHCTEM Y pajl H M3BPUIH 0OYKY
KOPHCHHKA;

KOPHCTH CTPY4HY TEPMHHONOTH]Y Y OBOj
obnactu;

NPUMEHH Mepe 3allTHTe Ha pazy;

NpUMEHU Npernopyke 3a HHCTaNalujy onpeme
M 3aWITUTY ONPeMe 0/ KBapa Npoy3pOKOBaHOT
HEMPaBUITHAM PYKOBAHEM.

Ipenopyke 3a peanu3aunjy Hacrase

o TlpeaMeTHH HACTABHHK MOKE H3MEHHTH 10
10%, a y3 carmacoct Ctpyusor Beha 10 20%
MpPenopyueHor capkaja.

o HacraBy peann3oBati cBake Apyre Hesiesbe 6110k
HacOBMMA y Tpajaiby 4 LIKOJICKA Yaca;

* V okBupy HacTase y 610Ky, Kojy TpeGa
pean3oBaTH Ha Kpajy MOJyJ1a, M3BPUINTH
NpUIpeMy YYeHHKa U [IPOBEPY OCTBAPEHOCTH
nexona.

* Ha noyertky ynosHaT ydeHHKe ca KOHUENTOM
cHCTeMa 3a KOHTPOJTy MPHCTYNA i KOHTpOsie
PalHOT BpeMeHa, KapakTepHCHTKaMa
KoHTpoznepa 1 ypehaja koju hie ce KopucTHTH,
TPEH0BMMA y OBOj 00,1aCTH, TEPMUHOIOTHjOM
Koja hie ce KOPHCTHTH, Mepama 3aluTHTe Ha pazy.
npenopykama 3a MHCTaNIaLHjy onpeme 1
3alUTUTY ONpeMe O/l KBapa NpOY3POKOBAHOT
HEMNPaBHIHUM PYKOBAHEM.
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Haszus momyna:
Tpajame mMozysna:

TpoTHBNPOBATHH ATAPMHH CHCTEMH
57 uac

LUHWJBEBU MOAYJIA

HUCXOAU MOAYJIA
Tlo 3aBpuieTky Moay.ia yuenuk he Guth y cramy
na:

OBABE3HHU U IPENMOPYYEHU
CAIPXKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTH U
HAYUH OCTBAPUBAIbA MOIYJIA

o OcnocobibaBake yueHuKa
3a MHCTAHPabe (MOHTAKY,
TOBE3HBAKE,
KOH(uUrypucate ...) 1
ozIpiKaBarbe
NPOTHBIPOBATHIX
aIapMHKX cHCTeMa 1
JIeMOHCTpaLHjy DyHKLMja
cucrema (00yKy
KOPHCHHKa).

® oBjacHu (yHKLHjy 1 MPUHLAT paja
NPOTHBNPOBATHOT ATAPMHOT CHCTEMA;

® 0GjacHH NPUHLIAII pajia AETEKTOPA, BPCTE
CHHasIa IeTeKLMje, MPEHOC 1 00pajty cHrHana
neTeKumje;

® W3paN MHCTANALK]Y NPOTUBITPOBATHOT
a/lapMHOT CHCTeMa NpeMa NpOjeKTy H HenHTa
HMCMPABHOCT W3BEMIEHE HHCTANALM]E;

® OTKIIOHH IpelIKe i KBapOBE Ha MHCTAALIHjH;

® MOHTHpA eTeKTOpe y 06jeKTy mpema
npojekty (PIR — nacusuu undpa upsenn, MW
— MHKPOTAIaCHH, 1yalHH, KOMOHHOBaHH,
REED xontaktu, GBD - netekropu joma
CTaKnia, IETEKTOPH 3a 3aLITHTY Kaca u
cehoBa), MAHUK TacTepe, 3BYUHE H ONTHUKES
curnanye ypehaje;

® HMHCTATHPA ATAPMHY LEHTpaTy
NPOTHBIPOBAITHOT ANaPMHOT CHCTEMA;

® TMOBEXKE IJIABHO U PE3EPBHO Hamajare
cncrema;

® npOrpaMMpa MPOTHB TPOBAIHY ANaPMHY
LeHTpaITy MpeMa YCIOBHMA Y 08jeKTy:

® M3BPLIN 3aBPUIHO TECTHPAE H HCIHTHBAME

KOMIUIETHOT CHCTeMa Npe MyIITaba y pa;

OTKJIOHHM HEUCTIPABHOCTH Y pajly CHCTEMa;

TyIITa CHCTEM y Pa;

JIeMOHCTpUpa GyHKLMje cHcTeMa;

KOPHCTH CTPY4HY TEPMHHOJIOTH]Y Y OBOj

obnactu;

NPUMEHH Mepe 3alTHTE Ha PajLy;

NpUMEHH MPenopyKe 3a HHCTAALK]y onpeme

1 3aUITHTY ONPEMe 01 KBapa MPOy3pOKOBAHOT

HENPABHITHUM PYKOBAHEM.

TexHHuKa J0KyMEHTaluja ca yrmyTCTBOM 3a
MOHTaXY, HCITHTHBAE, IPOrPaMHPae
NPOTHBMPOBATHOT ATAPMHOT CHCTEMA;
Marepujan u onpema 3a u3pazy MHCTanaluje
NPOTHBMPOBATHOT ATAPMHOT CHCTEMA;

PIR (uHdpa upBeHu) 1eTeKTOPH;

MW (MHKpOTanacHu) 1eTeKTOpH:

Maruetuu kontaktu (REED) 3a Bpata n
nposope:

Jlerektop sioma crakna (GBD);

Jlerextopu Bubpaumja (Vibro/Shock) 3a
3aWTHTY Kaca 1 cedopa;

IManuk Tactepu;

3BY4HH H CBETIOCHH CHIHATM3ALHOHH
ypehaju;

AnapMHa LeHTpana;

TpaHchopmaTop u aKymyaatopcke datepuje
3a Hamajame anapMHe LICHTPaNe 1 IeTeKTopa;
VnyTCTBO 32 NPOrpaMupaibe NPOTHBIPOBATHE
anapMHe UeHTpase;

CTaHnapam 1 NpOIHCH 32 MOHTAKY H
MHCTAHPAte NPOTHBNPOBATHOT ANapMHOT
cucrema.

Ha nouetky Moj1yJia yueHHKe yro3HaTH ca
LUM/bEBUMA M HCXOJIMMA HACTaBe / yuerba, MIaHoM
pazia i HAYMHHMA OLeHHHBAkbA.

O6anuu nacrase

Monyn ce peanusyje kpo3 cienehe obnke
HacTaBe:

* MpakTH4Ha HacTasa (45);

« Hactasay 610Ky (12).

Mo 1€,1a 0/1e/betha HA rpyie

Onessere ce enu Ha rpyne 10 10 yueHuka
MPUJIMKOM peanu3aLuj
® MpaKTHUYHE HACTaBe;
® Hactase y G/10Ky.

Mecro peannsauuje nacrase
Hacrasa ce peanisyje y WIKOICKOM KaGuHeTy.

Ipenopyke 3a peanu3aunjy Hacrase
® [lpeaMeTHH HACTABHUK MOYXKE H3MEHHTH 110

10%, ay3 carnacuoct Ctpyusor eha 10 20%
npenopyueHor caapiaja.

* HacraBy peanusoBati cBake Apyre Hellesbe
610K HacoBHMa Y Tpajamy 4 MIKOJICKA yaca.

* YV okBHpY HacTaBe y OJIOKY, Kojy Tpeba
peaini3oBaTi Ha Kpajy MOJyNa, H3BPUINTH
NpUIpeMy y4eHHKa i POBepY OCTBAPEHOCTH
uexoza,

Ouemwubame

BpeaHoBake 0CTBAPEHOCTH HCXO/1A BPIIHTH

Kpo3:

* npalierbe 0CTBAPEHOCTH HCXO/1a;

® TECTOBE NMPAKTHUHKX BELITHHA
(pannu 3anarak).
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ПРАВИЛНИК


 


O 


ИЗМЕНАМА


 


ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ 


ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА 


ЕЛЕКТРОТЕХНИКА


 


("Сл. гласник РС 


-


 


Просветни гласник", бр. 


8


/


2015


)


 


 


На основу члана 79. став 3. Закона о основама система образовања и васпитања (


“


Службени гласник 


РС


”


, бр. 72/09, 52/11, 55/13 и 35/15 


-


 


аутентично тумачење),


 


Министар просвете, науке и технолошког развоја доноси


 


ПРАВИЛНИК


 


О ИЗМЕНАМА ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ ПРЕДМЕТА 


СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА


 


Члан 1.


 


У Правилнику о наставном плану и програму стручних предмета средњег стручног образовања у 


подручју рада Електротехника (


“


Просветни гласник


”


, бр. 7/12 и 2/13 и 


“


Службени гласник РС 


-


 


Просветни гласник


”


, бр. 6/14 и 10/14) делови: 


“


НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ 


ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ТЕЛЕКОМУНИКАЦИЈА


”


 


и 


“


НАСТАВНИ ПЛАН И ПРОГРАМ ЗА 


ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА


”


 


замењују се новим 


деловима који гласе: 


“


НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР 


ТЕЛЕКОМУНИКАЦИЈА


”


 


и 


“


НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ 


ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА


”


.


 


Наставни планови и програми из става 1. овог члана одштампани су уз овај правилник и чине његов 


саставни део.


 


Члан 2.


 


Даном ступања на снагу овог правилника престају да важе:


 


1. Правилник о наставном плану и програму огледа за образовни профил електротехничар 


телекомуникација (


“


Просветни гласник


”


, бр. 9/07 и 5/11), у делу који се односи на наставни план и 


програм стручних предмета за други, трећи и четврти разред;


 


2. Правилник о наставном плану и програму огледа за образовни профил електротехничар за 


електронику на возилима (


“


Просветни гласник


”


, бр. 13/04, 12/05, 8/06, 3/07, 5/11, 7/12 и 2/13), у делу који 


се односи на наставни план и програм стручних предмета за други, трећи и четврти разред;


 


3. Правилник о наставном плану и програму за стицање образовања у трогодишњем и 


четворогодишњем трајању у стручној школи за подручје рада електротехника (


“


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 и 3/13 и 


“


Службени гласник 


РС 


-


 


Просветни гласник


”


, бр. 11/13 и 14/13), у делу који се односи на наставни план и програм стручних 


предмета за други, трећи и четврти разред за образовни профил електротехничар телекомуникација.


 


Члан 3.


 


Овај правилник ступа на снагу осмог дана од дана објављивања у 


“


Службеном гласнику Републике 


Србије 


-


 


Просветном гласнику


”


.
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 ПРАВИЛНИК   O  ИЗМЕНАМА   ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ  ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА  ЕЛЕКТРОТЕХНИКА   ("Сл. гласник РС  -   Просветни гласник", бр.  8 / 2015 )  

  На основу члана 79. став 3. Закона о основама система образовања и васпитања ( “ Службени гласник  РС ” , бр. 72/09, 52/11, 55/13 и 35/15  -   аутентично тумачење),   Министар просвете, науке и технолошког развоја доноси   ПРАВИЛНИК   О ИЗМЕНАМА ПРАВИЛНИКА О НАСТАВНОМ ПЛАНУ И ПРОГРАМУ СТРУЧНИХ ПРЕДМЕТА  СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА   Члан 1.   У Правилнику о наставном плану и програму стручних предмета средњег стручног образовања у  подручју рада Електротехника ( “ Просветни гласник ” , бр. 7/12 и 2/13 и  “ Службени гласник РС  -   Просветни гласник ” , бр. 6/14 и 10/14) делови:  “ НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ  ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ТЕЛЕКОМУНИКАЦИЈА ”   и  “ НАСТАВНИ ПЛАН И ПРОГРАМ ЗА  ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА ”   замењују се новим  деловима који гласе:  “ НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ ЕЛЕКТРОТЕХНИЧАР  ТЕЛЕКОМУНИКАЦИЈА ”   и  “ НАСТАВНИ ПЛАН И ПРОГРАМ ЗА ОБРАЗОВНИ ПРОФИЛ  ЕЛЕКТРОТЕХНИЧАР ЗА ЕЛЕКТРОНИКУ НА ВОЗИЛИМА ” .   Наставни планови и програми из става 1. овог члана одштампани су уз овај правилник и чине његов  саставни део.   Члан 2.   Даном ступања на снагу овог правилника престају да важе:   1. Правилник о наставном плану и програму огледа за образовни профил електротехничар  телекомуникација ( “ Просветни гласник ” , бр. 9/07 и 5/11), у делу који се односи на наставни план и  програм стручних предмета за други, трећи и четврти разред;   2. Правилник о наставном плану и програму огледа за образовни профил електротехничар за  електронику на возилима ( “ Просветни гласник ” , бр. 13/04, 12/05, 8/06, 3/07, 5/11, 7/12 и 2/13), у делу који  се односи на наставни план и програм стручних предмета за други, трећи и четврти разред;   3. Правилник о наставном плану и програму за стицање образовања у трогодишњем и  четворогодишњем трајању у стручној школи за подручје рада електротехника ( “ 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 и 3/13 и  “ Службени гласник  РС  -   Просветни гласник ” , бр. 11/13 и 14/13), у делу који се односи на наставни план и програм стручних  предмета за други, трећи и четврти разред за образовни профил електротехничар телекомуникација.   Члан 3.   Овај правилник ступа на снагу осмог дана од дана објављивања у  “ Службеном гласнику Републике  Србије  -   Просветном гласнику ” .  

