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	ПРАВИЛНИК
[bookmark: _GoBack]О ПЛАНУ И ПРОГРАМУ НАСТАВЕ И УЧЕЊА СТРУЧНИХ ПРЕДМЕТА СРЕДЊЕГ СТРУЧНОГ ОБРАЗОВАЊА У ПОДРУЧЈУ РАДА ЕЛЕКТРОТЕХНИКА
("Сл. гласник РС - Просветни гласник", бр. 11/2018)














[bookmark: 2_Правилник_о_плану_и_програму_наставе_и]На основу члана 67. став 3. Закона о основама система образовања и васпитања („Службени гласник РС”, бр. 88/17 и 27/18 – др. закон),
Mинистар просвете, науке и технолошког развоја доноси

ПРАВИЛНИК 
o плану и програму наставе и учења стручних предмета средњег стручног образовања у подручју рада Електротехника

Члан 1.
Овим правилником утврђује се план и програм наставе и учења стручних предмета средњег стручног образовања у подручју рада Електротехника за образовне профиле електротехничар рачунара и електротехничар енергетике, који су одштампани уз овај правилник и чине његов саставни део.
Члан 2.
Даном ступања на снагу овог правилника престаје да важи Правилник о наставном плану и програму за стицање образовања и васпитања у трогодишњем и четворогодишњем трајању у стручној школи за подручје рада Електротехника („Службени гласник РС – Просветни гласник”, бр. 4/93, 1/94, 1/95, 7/95, 7/96, 3/01, 8/02, 3/03, 1/05, 7/05, 2/07, 4/07, 10/07, 7/09, 5/11 – др. правилник, 7/12 – др. пра- вилник, 3/13, 11/13, 14/13, 10/14 – др. правилник, 8/15 – др. правилник, 14/15 – др. правилник, 4/16 – др. правилник и 7/16), у делу који се односи на наставни план и наставни програм стручних предмета за образовне профиле електротехничар рачунара и електротехничар енергетике.
Члан 3.
Ученици уписани у средњу школу закључно са школском 2017/2018. годином у подручју рада Електротехника за образовне про- филе електротехничар рачунара и електротехничар енергетике стичу образовање по наставном плану и програму који је био на снази до ступања на снагу овог правилника – до краја школске 2021/2022. године.
Члан 4.
Овај правилник ступа на снагу осмог дана од дана објављивања у „Службеном гласнику Републике Србије – Просветном гласнику”, а примењује се од школске 2018/2019. године.

Број 110-00-336/2018-03
У Београду, 15. маја 2018. године
Министар,
Младен Шарчевић, с.р.
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7.1.2 ERCTpeMHH YCJIOBH 101 KOjHMa ce 00aB./ba N0CA0 €a CTeYeHOM KBATHPHKAUHjOM:

— Jlowe ocBetsberbe (HE0CTATAK IHEBHE CBETIIOCTH, BELITAYKO OCBETIHEHE)
— IlpocTopHa ckyueHoCT

7.2. LlnibeBH cTpy4HOr 06pasoBama

[usb crpyunor obpasosara 3a kpanudukauujy Enekrporexnuuap pauyHapa je 0cnocobsbasaibe /LA 33 HHCTaTHPatbe PayyHapCKHX CHCTEMa, Hal3op,
Ha/Iorpajiby M OPIKaBatbe PauyHapCKUX CHCTEMA M H3Pajly CHCTEMA Ca MHKPOKOHTPOJIEPOM HJIH MHKPOpPa4yHapoM.

Heonxoanoct cranuor npusiarohasara NpOMEH/bHBUM 3aXTEBUMA TPKHIITA, I0TPeGE KOHTHHYHPAHOT 00Pa30Bakba, CTPYUHOT yCaBpIIaBakba, passoj
Kapujepe W cll. ycMepaa j1a Jiniia Oy/y 0crnocobbaBaHa 3a:

NPUMEHY TEOPH]CKHX 3HAHA Y MPAKTHYHOM KOHTEKCTY:

AHAMTHYKO Pa3MHLILILAKE H PellaBakbe Npobiema;

TUMCKH paj;

NpHUMEHY Mepa 3alUTHTe 31PaB/ba M JKUBOTHE CPEIMHE Y MPOLIECY paja;

Tpey3MMare OIrOBOPHOCTH 3a BIIACTHTO KOHTHHYHPAHO YUCH:E H HANPEIOBAIbE Y MOCITY H KapHjepH:
MPEno3HaBamke MOCIOBHUX MOrYRHOCTH Y paaHO] CPEIMHH U IIMPEM COLIMjATHOM OKPYIKEHY.
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Hasus moayaa:
Tpajame wonyaa:

TosesuBambe H ymMpeAkaBambe paHiX cTaHHua
30 uacosa

LM/BEBU MOYJIA

UCXOIU MOAYJIA
Tlo 3aBpuieTKy Moayna yuenuk he Gurh y
cray na:

OBABE3HM 1 MPENOPYYEHU
CAZIPAKAJN MOAYJIA

YIYTCTBO 3A
JUAAKTUYKO-METOAUYKO
OCTBAPUBAILE [TPOTPAMA

® Ocrocotmapatbe
YUEHHKA 32 NI0BE3HBAE
JZ1BE W BHLUE PAIHHX
cTanmua;

Hareze Mpeskie ypehaje 1 0Gjactn 1biTX0B
pan;

© ojactn ysiory TCP/IP npotokosa;
© Haseze it oGjacii HauMHe MOBE3BAILA

pauyHapa y Mpexy;
HoBeKe pajtHe CTaHuLie W KoHdHrypHILe
MpesKHe NapameTpe 3a YCnocTasy Be3e;
KOH(UTYPHIIIE NapameTpe 3a AsLHHCKN
TIPHCTYN PATIHO]j CTAHHLN;

KOHAHrypHLLIE paziHe CTaILe 1 KpeHpa
panny rpyny;

YCTIOCTaBIb H YIaBba MPEKHIM
Cecnjama;

KOH(UTYPHLIE H YNIPABIba A€ beHHM
pecypeuma Ha MpeKH;

KopHCTH Komare /nporpave/ 3a npoBepy
MPESKHE KOHEKLIMjE:

n0ZIeCH napameTpe 3a pazty MpEKHOM
OKpYKetby Ha PaIHOj CTAHMI

ojackm Haunn dynkuonmcarsa HTTP
KomyHHKauje;

WHCTAMPA 1 NIOIelaBa BG CepBep 3a pai
¥ MPEKHOM OKpYIKetbY;

VBony Mpeske.Mpeskun ypehaji.
TCP/IP (Transmission Control
Protocol/ Internet Protocol - ITpotokon
3a KoHTpOAY npeHoca/MuTepHeT
NIPOTOKOT) CKy M MPOTOKOIA;
KoHUTypHCaIbe MPEKHOT OKpYKeNba;
Cramzapan 3a noBesuBae patyHapa y
Mpey;

o TloBesupaie pauyHapa y Mpeiy;
© Venocrapmaie Bese i nojeuasaie

napaveTapa KoveKie;

o [IpoBepa yCriocTaBeHe KOHCKLIje;
© TloBe3mBarbe y1abeHnX patuyHapa;

ToBe3iBatbe BHlLe pauyHapa y OKBHDY
pane rpyne (workgroup);

© TepMHHATHI IPHCTYN PATHO] CTAHMIU
® lemern pecypent y pesn (gonepi,

WTAMMa4H, CMELITAjHI MPOCTOP,

SMB (Server Messages Block)
npoTokon;

Tlporpasi 3a TCP/IP anvmmcTpauy;
MpeskHu cepBHCH;

BeG cepeic (OMuTH NpHHLIN pata
HTTP (Hyper Text Transfer Protocol —
TIpOTOKOA 32 NPEHOC XHTICPTEKCTa)
npoTOKOIa , nojaM cecije, 3axTes,
oarosop); Kamjentekit coraep
(npeTpaxHBauM BeGa, CKPUNT jesHun);

Cepepekit coraep (icTanauja
nozielaatbe BeG ceppepa)

Ha noueTky MOZy1a yueHiKe yIIO3HATH Ca IU1LEBIMA 1
HCXOMMA HACTABE / yICiba, IIAHOM PAZa 1 HAHHHMA
ouerbHBaILA.

OGamun nacrase

Moxy ce peanisyje kpo3 caeaehe ofuike HacTape:

o exbe (30 acosa)

Ionena onemersa na rpyne
Onemetbe ce Aenn Ha rpyne 10 (10) yuennka.

Mecro peanusaunie uacrase
 pauyHapekit KaGHHET:

Ipenopyxke 3a peanusaunjy nacrase

o Vueniuua 0GjaCHNTH MO MPEXKHE APXHTEKTYpE KO3
ciojese TCP/IP Mozesa. Chakh ci0] niose3ati ca ypeljajuma
KOjH Paie Ha TOM CA0]y H GHTHIM NIPOTOKOAHMA KOji
(yHKIWIOHMLLY Y OKBHPY TOT C/10ja. MHCHETHPATH Ha
pasyvesaisy hynkunja coaor cioja. OBjacHuTH 3Havaj
CTaNIapIIBALI]e W YIYTHTH yuelitke Ha JIOKalHje Ha
WHTEpHETY rae ce Mory Hal Mpe/IosH CTanaapaa u
TeKcToBH BakeliIX CTaNIAPI

o Jleramhiie oGjacHiTi y okBHpY HiTepHeT caoja IPvA 1
IPV6 azpecupatbe, Kiace aipeca, NOAMpERaBaILE ¢a
NpOMEHIBIBOM Mackom. Opeljiatbe aipece Mpese it
eMHCHONe a1pece 3a 1aTy a1pecy. AYTOMATCKO [eHEpHCANE
IPV6 anpeca.

« OGjachiTi yuenmwima TCP npoTokox 1 iseroso
(pyHKLHOHICAIbe, YBECTH T10jaM COKETa, T10pTa,
wacidikaijy noprosa. OGjacKHTH B3y NPOTOKOA
anauKaTUBHOT C0ja ca oBMM cojem. OGjackmTit UDP
(User Datagram Protocol — [TpoToko:1 KopHCHHKIX.
JaTarpava) npoToKo.

«  Ha anaukatieHom ciiojy moHoBHTW/oGjackTH dyHKumje
DNS (Domain Name System — CHCTeM OMEHCKIX HyeHa)
1 DHCP (Dynamic Host Configuration Protocol —
TTpoToKO! 32 MHAMHUKO NOJEILABatbe XocTa/10MahiHa)
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npoToKoa.

OBjacHHTH I Ha NPHMEPHMA IOKA3ATH KAKO CE paiyHapit
MOTY NIOBE3HBATH Y MPEKY:

OGjacHNTH CTATHAKO 1 AMHAMHNKO aApeCHparhe;
OBjackiTH yI0ry 0APa3yMEBAHOT MPEKHOT NPo7iasa, DNS
nozewaaisa;

OBJACHNTH H NIPAKTHAHO NOKA3ATH MOICLIABAME MPEAHIX
NlapaMeTapa pazHe CranmiL
‘TecTupari 2a 7 je besa yenocTapsbera kopihersem
yrpaieninx nporpava (ping, tracert/traceroute): Vparko
oGjachirti ICMP (Internet Control Message Protocol) u
HATIACHTH TIOBE3AHOCT AATA 3 TECTHPAILE NIOBE3AHOCTH €A
OBHM NPOTOKOTIOM;

OGJaCHHNTH yHEHNIIMA 0jaM TEPMHHATHOT NPHETYIA
paio] cranmu. JeMOHCTpHPaTit MoryhHoCTH yasetior
NIPUCTY A Ha PASTHIHTINM OTICPATHBHHM CHCTOMHMA.

OGjacHHTH M0jam patke FpyMe 1 NPAKTHAHO NOK3aTH
YUEHHLIIMA KaKo Ce 0J1 HEKOIMKO YMPEKEHIX pastyHapa
{opwitpa panka rpyna;

Ha npivepy (popMitpaie paie rpynie 1eMOHCTPHPATIE
NOCTYNaK Jle/betba PECypea y MpEki;

OBjacuntin SMB MpoToKO H NOKA3ATH NOCTYNaK
unctaraunje Samba cepanca. TTokasari Ha npuvepy
nocTynak yunamersa Linux pazne crammue y Windows
paty rpyiy, NOCTYNaK Jesberba pecypea y MpeskH Koja ce
cactoju o1 Windows n Linux paznx cranmua;

OGjacHHTH 1 NIPAKTHYHO MOKA3ATH HA PUMEPHMA PaL ca
PaIMUMTIM POPaMHMa 3a MPEskHY JIMJarHOCTHKY (ping,
ipconfig, ip, traceroute, netstat, nslookup). Takolhe nokasarn
YVUeHHLIMA 1 pajl ca &TaTivia 32 npahere MpeskHOT
caoGpahaja (npr. wireshark, nmap, Network Monitor). Kpos
HEKOHKO JeIHOCTABHIX MPUMEPA IeMOHCTPHPATH BaKHOCT
OBAKBHX aNlaTa Y AMJArHOCTHLIN MPEXKHIX MPOBICMA.
OBjackui komysmkauy y HTTP npotokoay, nojam
HTTP cecuje. OGjachnTi i noBe3aTh ca npuvepHMa u3 Bed
JursajHa 3axTeRe Kojl ce 13 opME MOry YIyTHTH Bed
CepBepy 1 OATOBOPE KOjé KIMjeHT MO7Ke JI00MTH 011
cepBepa.

Hasecn npersien Hajuemhix Ko10Ba rpetaka.
MIHCTAHpaIeM JeAHOCTABHIX [10/1aTaKa 3a BeO
nperpaxusau (LiveHTTP headers 3a Firefox) moske ce
M3BPIIMTH ca yueHuuuma ananuza HTTP 3arnasma. (HTTP
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KOMYHHKaUIH]a Ce MOKe IeMOHCTPHPATH I ,,XBaTameM" i
ananinom HTTP caoGpahaja kopuuwhersem arara Tina
Wireshark)

« Mncranauuja ne ceppepa ce MOKe ACMOHCTPHPATH Ha
npivepy Apache win nginx peG cepaepa; Iokazati
nocrynak ctanawje woaya; TlokasaTh na HaBeaeHM
npivepiva nozetagase TCP M0pTa Ha Kome beG cepaep
ocaywukyje 3axTeBe AUPEKTOpHjyMa y Kome ce Hatase HTTP
OKYMEHTH, MyTarse 10 MOjeAMHIX MOAy/Ia, or dajioa;
VGHHLIMA CE MOKe IOKAIATH H HEKO 01 “IAranHjux”
pewersa Tina Flask Koje je npe Hawerbeno texom
PA3BOJHOM OKPYkelbY HETO POIYKLHOHOM &TH HATAZH
CBOJy MPUMEHY KOJL HITP. MHKPOpatyHapa.

Oueibusae

BpeoBatbe 0CTBAPEHOCTH HEXOAA BPLIHTH KPo3:
o npahetbe 0CTBAPEHOCTH HCXOMA;

YCMEHO M3Narathe;

TecToBE 3HaIba;

TeCTOBe NPAKTHIHIX BEWITHHA;

AKTHBHOCT Ha HACORHMA;

oo
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Hasus moayna:
Tpajare moayst:

CurypHOCT H 321ITHTA ONIEPATHBHOT CHCTEMA HA PAIHOj CTAHHUMN

20 uacosa

UWBEBU MOAYJIA

HCXOIHU MOAYJIA
o 3aBplieTKy MoZy1a yueHiK he GHTH y.
craiby na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAP)KAJU MOAYJIA

YIYTCTBO 3A
JUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MTPOTPAMA

e OcrnocobibaBate 3a
oapiKaBarbe CHEYpHOCTH
W saurTiTe onepatusHor
cHcTena na paoj
cranmu;

 oBjaci BpCTe HANAZA A ONCpATHBAI
CHCTEM;

© objacki KauHHe peReHLMje HaNaza Ha
onepaTuBHI cHCTeM;

© HaBEE PAYIHUNTE PAUYHAPCKE BHPYCE;

® OBjacHi HauHH pata pasyHAPCKIX BHPYCA;
WHCTAHPA 1 KOPHCTH AHTHBHPYCHIT
cofpraep;

© Haseze wra ce moke prrtpipat firewall-
oM

 nozewasa firewall;

© Kongurypue corsepeki RAID;

© MIHCTAIHPA H KOHHTypHILE XapBEpCKH
RAID;

© Haese npeaoctn u nesoctatke
Kopuuhersa RAID koHuenTa y sauriri
nojaraka;

© ojacin ysiory kBoTa aucka; KoHQHYpHLIC
KBOTE JIHCKA KOPHCHMUKH/€ Hanor/e;

© npati ynotpeGy Keota zucka;

© oBjacim ysory 1 3auaj noctyna
CHKPHIILIje i KOMIPECHje N0AATaKa;

© BpUI eHKPHTILY W KOMTIpECHjy
nonaaka;

© Bput 1360 MeAyMa 32 pesepBHO
Konmpase;

© HABOAM PALIOTE MPABILEILA PE3EPBHIX
Konj

© anamispa noTpeGe KopHCHITKa 3
apxuBHparbeM nojaTaka;

® Mpewtwke NEPHO H BPCTY ApXHBHPaIbA
nonaTaka y ckazy ca notpedama
KOPHCHHKa;

o Kpeupa fiaH apxHBHpara y cknaiy ca

Bpcre Hanaza Ha onepaTHBHi CHCTEM:

3nonavepan coraep. Bpete
3n0HaMepHOT coTaepa;

3aurrira pasynapa; kopuherse
aNTHBIpYCHOT MpOTpaMa 1
NoOZeLIABaIbe BATPEHOT (3aLITHTHOT)
suza /firewall"/;

Pejty AGHTHI HIt3 HE3ABHCHITX
nozaraka (Redundant array of
independent disks - RAID);
Xapasepcki i codraepekit RAID;
Kgore muicka; Pa ca kpotay:
ENKpHIuija i KoMnpecija nozaraxa;

Meanjywi 3a pesepaiio Komipase.
UyBarbe PescpBHE KoHje Ha PesepBHOj
AoKaumi.

¥i3paza pesepBHiX Kormija;
Konurypucame onumja 3a kpeuparse
Pe3epBHIX KOMHja

3paia pasiusuTiX THIIOBA Pe3epBHiX
Kommja.

Bpahase nosataxa.
Onopasak cherema;

HindpactpyKTypa jaBHix Kbyesa;
CepTiguKaLONH ayTOpUTETH;
LlInbpoBatbe jaBmin KiLyuem;
JluruTanii noTmick;

TLS (Transport Layer Security -
3auITiTa Ha TPAHETIOPTHOM CAOjY)
npotoko:

AyrenTuuKatja KopuCHIKa 1
cepaepa nyTem cepridukara;

Ha 1loteTky MOAY/ia yHeHike YNIO3HATH Ca LbeBIMA 1
HCXOIMMA HACTABE / yierba, ILIAHOM PAZia 1 HAYHHHMA
PT——

Obauun nacrase

Monya ce peaniyje kpo3 cienehe 0aHKe HacTase:
o Bexbe (20 wacosa)

Mojena ojiesbetna ua rpvie
Ozesbetse ce aenn Ha rpyrie 10 (10) ysenika.

Mecto peamuanuie nacrane
 paynapekit KaGHier:

Ipenopyxke 3a peanu3aunjy nacrase

 OBAJCHINTH 1 NPAKTINHO NOKA3ATH KpCHPAbE TAUKE
Bpahiara, ka0 1 IOCTYMAK ONopaBka cHeTema (System
restore);

o TIpaKTIHO NOKA3ATH NOCTYNAK KON(UrypaLe anTi-
BUPYCHOT TIPOTPAMA 1 JAIITHTHOT 311 Ha PAHO] CTAHLUL

© OGJacHNTH 1 MPAKTINHO NOKA3ATH NOCTYNIAK KOMIIpECHje,
eKoMIIpecitje, WidpoBaIba 1t AELINPPOBANA N0JATAKA.

 OGjactiTi 3nauaj yBolerba peayHIaNCe Kao MexaHiMa
saurtuTe; OBjackiTi Hajueuhe kopwhene Tinose RAID-
a; (RAIDO, RAIDI, RAIDS, RAID6, RAID10): Mpaxriuso
HOKA3ATH HA PASINHTIM ONCPATHBHIM CHETEMHMA
Kpenparbe RAID BoAyMeHa, CiMyHpaTit KBap 1
ACMOHCTPHPATH NOCTYNAK ONOPABKA OA KBAPA;

© OGjactiTi 3auaj KBOTA Kao MEXaHI3MA JALITHTE pecypea;
TIpAKTIHO MIOKA3ATH PAL ¢a KBOTAMA i ACMOHCTPHPATH
YTHUA] NPHMeIbEHIX KBOTA Ha KopHCHIKa; KOpHCTHTH
PazIMIHTE ONepATHBHE CHCTEME;

© OGJaCHNTH H NPAKTHHO NIOKA3ATH NOCTYIAK KpCHPAIba
pesepahe KoM crcTen

 OGjacHiTH i NPAKTHHO NOKA3ATH nOCTyNaK Bpahatba
N0aTaKa 13 pe3epBHE Komje:

 OGjacHHTH Mojav HHGPACTPYKTYpE JaBHIX KIbyueBa, nojam
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ToTpeGama KopHCHNK;

BpLLH pe3cpBHO KonHpabe i Bpahaibe
nozjaraka;

JIeTeKTyje NpoBACHE Y apXIBHpaIbY
nozartaxa;

oBjacki HaumH BepHpUKaLje notaTaka
AMTHTATHIM TOTIHCON;

objacih Nojam ayTeHTHpHKAHC cepBepa;

oBjacki nojaw ayTeRTHUKALMje KHjCHTa;

KJbyHa, 1ojam cepTHPUKAIHOHOT ayTOpHTeTa;

© OGjacHNTH LIHPPOBAIbE JABHIM KIbyHeM i M0jaM
JUPHTAHOT NOTIHEA,

o OGjaciii mojam koza 3a ayTenTHpiKaujy nopyke:
© OGjacHiTH 3Hauaj 3ALITHTE HA TPAHCTIOPTHOM CIOjY:

© VKazaTi yueHHIIMA Ha HEOTXOAHOCT NPUMENE
KPHTITOrPAICKIIX MeXaHI3ava Y CBAKOTHEBHO] HHTEpHET
KOMyHHKALHiH;

o TIpakTitiHo NoKasaTh paj ca Kibyuesnma kophiheren
GnuPG codrsepa;

o TIpaKTHHO NIOKA3ATH 3ALITHTY BeG CepBepa cepTHMKATOM
kopuctehy LetsEncrypt Gecniatan cepsic;

Oueibipaibe
Bpe/iHoBatbe 0CTBAPEHOCTH HCXO/A BPUINTH KPO3:
o npaherbe 0CTBAPEHOCTH HEXOAA:;

YeMeno mnararse;
TECTOBE 3Haba;
TeCTOBE NPAKTHYHHX BETHHA;
AKTHBHOCT Ha 4acOBHM:
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Hasus moayna:
Tpajae moayaa:

baok nacrasa
18 uacosa

UWBEBU MOAYJIA

HCXOIHU MOAYJIA
o 3aBplieTKy MoZy1a yueHiK he GHTH y.
craiby na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAP)KAJU MOAYJIA

YIYTCTBO 3A
JUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MTPOTPAMA

 Ocniocobsaaibe
yuenmka 3a
kongurypicarse
onepaTHBHOr cieTeMa;

® OcriocotbaBatbe
YUeHHKa 32 NoBe3HBarbe
JZ1BE W BHLUE PAIHHX
cTanmua;

o Ocnocobmanare 3a
oapiasarbe 1 3awTiiTe
onepatiBior ciicTeMa Ha
paztio] cramun;

® Komdurypiie i ynpasssa Gesdearomhy
cuereva;

© KOPHCTH a7aTe 3a ACTEKTOBAIbE MPOBICMA
¥ Pay ONIepaTHBHOr CHETeMa;

 KopiCTH aslate 3a petasatbe MpoGeva y
pazty onepatiBHor cicrewa;

® BPLLIE ONIOPABAK ONEATHBHOT CHETEM;

® noBesyje pauyHape i apyre Mpekie
ypehaje i kpewpa paany rpyny;

© KpCHpA ACILEHE PECYPCE YHYTAP MPCAC;

© YIIpaBIba MPHETYIOM e beHiM pecypenMa;
WHCTAHPA 1 KORQUTYpHULE BeG CepBep;

VrotpeGa okanux nosica;
JleTeKTOBAILE I pelmaBaIbe npoGIeMa
BE3AHINX 32 OMAPATHBHIH CHCTEM;
Onopasak cHcTeMa HaKoH Xaapije
WM HEKOT IPYror npodema;
ToBe3nBatbe BHILE pauyHapa y OKBIPY
paliie rpyne W Kpemparbe JesheHix
pecypea y Mpeikit;

KoH{irypiicatse KORTpOAe npietyria
JeTbeHIM pecypeiMa;

MHCTaHpaibe ONepaTHBHOT CHeTeMa
npeKo Mpexe;

Hncranaunja u nozemasatse nes
cepepa;

Ha 1loteTky MOAY/ia yHeHike YNIO3HATH Ca LbeBIMA 1
HCXOIMA HACTaBe / yieiha, NIAHOM ajta i HauHHIMa
PT——

Obauun nacrase

Monya ce peaniyje kpo3 cenehe 0HKe HacTape:
o Bexbe (18 wacosa)

Mojena ojiesbetna ua rpvie
Ozesbetse ce aenn Ha rpyrie 10 (10) yuerika.

Mecto peamuanuie nacrane
 paynapekit KaGHier:

Ipenopyxke 3a peanu3aunjy nacrase

o Vuenuuwiva npunpemiti npakTiue 3azarke rae he
KOH(UTYpHCATH J0KaHe no:ice; Vet TpeGa 1a npare
W aHa3Hpajy edeKaT KOH(HIYPHCAHHK JOKAIHIX NOMHC;

o Vuennun tpeda 1a opicte (novohie) nporpasie 3a
JeTeKwy MpoGieMa y palty ONCPATHBHOT CHCTEMA I
peluaBaie Heri.

© VueHiUi, caMocTaiio, TpeGa 1a HIBpILIE OMIOPABAK ClCTEMa
KopHLINerseM Taske pecTaypparba i Pe3epBHIX KOMHja;

 Vuenuw npakTino kpenpajy paany rpyny. [popepasajy
Be3y i3Mel)y X0CTOBA; KpeHpajy Aesbene pecypee;
KOH(UTYpHLY KOHTPOIY NIPHCTYNA 32 A€ bEHE PECYPCE
(wrravnay, oazep,

o Vuemnun yuraiyjy Linux passe craniue y Windows
paay rpynly; kpenpajy Aeberbe pecypee y Mpei koja ce
cactojit o1 Windows 1 Linux pamii crarmua;

 VUeHHK CAMOCTAIHO UHCTATHPA ONIEPATHBHI CHCTEM NPEKO
mpeske ( Koprctit (Windows Deployment Services, WDS)
cepaic);

o HucTanauja BeG CepBepa ce MO ACMOHCTPHPATH Ha
npivepy Anat eG cepaep (Apache Web Server) i/
Microsofi-os BeG cepsep IIS (Internet Information
Services);
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B0k HacTay peannsopati y majy

Ouemwupame
BPpeilHOBalhe OCTBAPCHOCTH HEXOAA BPILINTH KpO3:

npahiete 0CTBAPEHOCTH HEXO13;
YCMEHO u3arate;

TecToBe 3Harba;

TECTOBE NPAKTHYHHX BELITHHA;
aKTHBHOCT Ha 4acoBHMa;

R

5. KOPEJIALIUJA CA IPYTUM MPEAMETUMA, OAHOCHO MOAYJIUMA:

OnepaTHBHH cHCTeMH, MHKDOKOHTPOJIEpH M MHKpOpauyHapH, PauyHapcke Mpexe, OpKaBatse pauyHapcKkuX chcTeMa, PauyHapcTso u uHdopMaTiKa, PauyHapcky xapasep
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IMPOI'PAMHUPAIBE

1. OCTBAPUBAILE OBPA3OBHO-BACITUTHOT PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PEJ[ - VKVITHO
‘Teopujcxa Hacrasa Beioe TpaTiuna Hactasa Hacrasa y 6710ky
1 68 18 86
1 68 24 92
v 93 30 123

2. UWJbEBH YYEIbA

~ Pasmijaike CocOGHOCTIE 3 MPLUI3HO (JOPMYJTHCaIbe MPOBIEMA PAXTHIHTE NPUPOE:
- Pasbujase cocoGHOCTI 3a NIOCTYIHOCT 1 CHICTEMATHYHOCT Y PelliaBaiby poseMa;

~ PasBijaike IOTHIKOT 3AK/by\HBAILA H KPHTHUKOT MHLLLILA;

~ Pasmujaie nunumjaTHBe 33 OPMATIALI]Y 1 YONIUTABAILE PASIHANTIX JALATAKA H I0CTYNaKa peuasarsa nowohy a1ropHTama;
~ OGyuaBatse yueHIka 32 aHAII3Y UITOPUTAMA  IPOTPAMA AL OTKIAkbatka (POPMATHILX 1 JIOTHAKIX FpELIaKa;

~ OCI0CO0 baRaIE YHCHIKA 32 MHICAHE CTPYKTYPHPAHIX MPOTPAMa;

Ocr0co6baBaIbe YICHHKA 32 CABIAIABAILE MOYIAPHOT NIPHCTYIIA PeLIABabY NP
~ OCrIOCOG:baBAILE YUCHIK 32 CABIAIABAILCIL HATIPEAHIX TEXHHKA Y PALY €A HO/bUMA
~ OcrOCoG:baBatke YHEHNK 32 CABIANABAILEIbE OCHOBHIX TEXHIKA Y Ay Ca MIOKA3MBAYHMA
~ Ocniocol:basase 3a H3pay MPOrPaMa y KojHMa Ce HIBOE ONepaLlje HaX CTPHHTOBHMA
- OcrocoG:baBarse 3a JeKIAPHCAILE, YHOC H IPHKA3HBAIbE CTPYKTYPA NI0JATAKA
-~ OcnocoGmasarse 3a kpeiparse, ynoTpedy K i3oleibe onepalltja Hax JaTorekama

~ YcBajatbe OCHOBHIIX 3Halba 3 KOHLCNTA 03]eKTO OPH]CHTHCANOT MPOTpaMHpalka
~ Ocriocos:basaibe. yHCHIIKA 3 MHCAILE POTPAMA Y KOJHMA Ce BpLLI KpEHpalbe OCHOBHIX enevenata Windows anaukausje
~ OcnocoBbaBatbe YHCHIKA 3a MHCANE MPOTPAMa Y KojiMa e KOPHCTE HAJBWKHI]C KOMTIOHEHTE 13 GHOTHOTKE KOMTOHeHaT
~ OcnocoGmasaibe yHeHIKA 3a MCalbe IPOTPaMa y KojitMa e (JOPMHpajy KAACE Kao CAOKCHI THIOBH NOAGTAKA

~ OcnocoBmasaibe yueHIKa 3a MCaibe ANINKaL]a Koje KoprcTe Base nojaTaka

~ Onaazasarse KopiulicieM OCHOBHIX /leMeHaTa rpadke

_ OcnocoGmaBame yueHUKa 32 YCBajatbe OCHOBA 32 1aJbe, CAMOCTAIIHO CTHLAME 3HAMA H YCABPIIABAME.
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3. HWJbEBH, HCXO/H, OBABE3HHU U TIPENIOPYHEHU CAAP/KAJU U YIIYTCTBO 3A IWJAAKTHYKO-METOANYKO OCTBAPHUBAKE ITPOI'PAMA

Paspea: apyru
FCXOnd OBABE3HH Y MPETIOPYYEHH I LCIBOBA
TEMA LMJBEBH o 3aBpueTky Teme yueritk he Gy AT T AT JIMIAKTHYKO-METOANYKO
cramy pa: OCTBAPUBAHSE TPOTPAMA
Vrosnasatse ©  Hasee erane pelasarsa 3azatka ‘Awania npobiea, erane pewasaiva | Ha moueTky Teme yuennKe ynosuarn
yuenmka ca o OBjacii YCIOBILCHOCT H MOBE3AHOCT 3a1aTKa, KOpALUI a3Boja Nporpava. Ca WM / WILEBNMA W HCXOANMA,
OCHOBHIM KopaMa TOjeAHITX KOpaKa y H3pai VIHTerpHCatio pasnojHo OKpykerse it naawoM  pasa  m  waummmMa
I3paze NporpaveKiX codraepa 1CrOBe KOMIOHEHTE (CAHTOP, onerBama.
petciba o pazyMe CMHCAO NIPOMEHIHBIX 1 KOMIILIATOp, ZeGarep...)
Passujarbe KoHCTaHTH JleGuniuua 1 3a1aTak arropuTMa. OB nacrase u Tpajame
cnocoBHoCTH Kot o npenosaje poMCHIbIBE Ha OCHOBY Tpagukit 3anic asorputama. Tpeaver ce peansyje Kpos crenche
yuenika 3a opmyawje 3axresa KJiachQuKaLtja airopiravekix obauke HacTase:
anropiTavcko e cacramia n TecTHpa ATOPHTME YIIPABIAUKIX CTPYKTYPa. o Jlaoparopujcke Bewoe 68 uaca
pewasase npoGiema AHHjCKRe CTpYKTYPE AJIFOPHTHMH Ca IIPOCTOM JTHHMCKOM
o youasa wecta rpanara i opyme CTpyKTYpOM. Tosena onemena ua rpvine
Yerose rpanatba AJFOpHTMI ca pasrpanaTom TIpiKoM peaniauje BexOH
o cacrama n TecTHpa eneveHTapHE CTpyKTYpOM. oAezeILe CC AeAN HA IBE rpyTIe
aIropHTMe pasrpanate CTpyKType AJOPHTMI C2 LHKIHNHOM CTPYKTYPOM,
o youaBa OCHOBIE eeMEHTE LWIKTYCA ATOPHTAMI Ca YTHBCAICHIM Mecro peamusaunie uacrase
(mpHnpema, Teno, KpHTEpHyM pasIpAHATIM W LUKTHIRIM o JlaGopatopiicke Bekse ce
wsaacka) cTpyKTypava peaniyjy y pasyHapckom KaGuHety
Asroputm o e 3akmyuaK 0 GpOjy TeCTUpalke HENpABHOCTH AArOpHTAMA.

TIOHABHAIHA  CXOIHO TOME i3a0epe
THI LMK HE CTPYKTYPe: GpOjatikit
Wi yerosam wikayc (ca
HI0CTYCI0BOM IIH Ca_ TIPEAYCII0BOM)

e cacTama n TecTHpa anropHTME
NPOCTHM Ca LKTHIHIN
cTpyKTypava

o KoMOHHYje pasTiHTe aarOpHTAMCKE
crpyKType

[penopvke 3a peanmaunjy nacrape:

« Kpo3 npBy Temy 0CBPHYTH ce Ha
oCHOBHE porpaMcke CTPYKTYpe ca
KOjHMA Cy Ce YueHHLM yrio3HAMN
TOKOM HACTaRe Y OCHOBHO] WKOA,
HeBe3aHo 3a kopihenit
nporpavckit jesnk. [penopyuyje ce
ynotpe6a anata Flowgorithm (i
HeKH CAaN) KojiM Ce BIyeH3Yje
NpOrPAMCKIL TOK I ZeLaBaiba y
MeMOpHiu TOKOM I3BpLCILa
nporpasa.

3 peanmsawnjy octatux TeMa
npenopyuyje ce nporpamcxit jesik C
W aKTyenHo, a yjeano u Gecnario
pasnojio okpyserse: Microsoft
Visual Studio Express.
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® Ocnocobbasare

pasnKyje KibyuHe peun jesika o1

.

Kpos remy , Koprcriuke pynkunje”

© CrpykTypa nporpamcKkor jesmka. ¢
yueHmKa 3 WICTHIKATOPA NPOMEHIBHBHX o Crpyrypa nporpavia. obpaznTh camo dyne ca
Kopuwhetse KOHCTAHTIt © Tlpovensise, koncTanTe (cHMGomITIKe TIPCHOCOM NApaMETapatio
JeKNApaTHBHIX PasyMe KOHILENT OCHOBHIX THTIOBA W BPIHOCHE) H OB BPEIHOCTH, PALH PArOT YCBajarba
Hapeno. noataxa JenTuKaTopH. nojMoBa dyHKLe, GHKTHBAIX it
® OcnocoGbasatbe npenosiiaje, Aekiapiie e OCHOBHN THIIOBW TIOZATAKE, CTBAPHIX NlapaveTapa H nosiBa
yueHKa 3 WHHLIaTH3Yje TPOMEHIbHBE P e —— (ynunje. Hanpasuti napaieny ca
Kopuuhetbe nporpava IpovEHbIBIX KopuiheHiM cranapaHiX
MIBPIIHIX HADEAGH. KopheTH HapenGe 3a ywoo wnpukas | oyt AL ynkimjava GuGamotexe math.h
p3mja jeanor y apyru Tin
nozataxa y sazatom opwary Honaaca « Tlporpaw peammonarit kpos wacone
PASIHKYjE BPCTE ONEPATOPA M IIXOB | o oL e o naGopatopijernx nexGi y
npuopHTeT o Oneparopi jesika. pasyHapeKoj yuHoRHI.
e 3pase Kopiicrehi oneparop o Vispasi, napere, mpsencrso oneparopa, | *  DEK0¢ peanisonarity Goky 012
ZI0e7Ie 1 APHTMETHYKE OMlepaTope  Onepatopi 10a¢te BpeanocT (ocHoBHI 4aca HezlesbHO (110 CBaKOj rpyH).
jesuka « Ha nouerky coake peiGe
Crpyxrypa KOpHCTH CTaHzapaHe dyHKUIje npy 11 Aozarii orieparopit Aoaeic). YHEHHLIMA aTH TEOPHjCKE OCHOBE
porpamekor opmupaisy m3pasa ¢ ApuTHeTItiiH onepatopi. HEOMXO/IHE 3 PAsYMEBAIbE I
jesuka ©  OnepaToph HHKpEMEHTHpALbA 1
expementuparsa. IocTdHkeHo 1 usoherhe BekGe, a saTin Ha
PE(HKCHO HHKPONCHTHPaRse 1t KOHKPCTHIM NDHMEDHME, SaaLlia
i — 3 OGGCTH MTEMTIKE i Crpy i
o Cranzapine e, npeaveTa, BekOy HIBECTH HA
pasiyhapy.
) « BeGy TpeGa zia W3nezie Craki
® Pany pa3BojHOM OKpys ey (eanTop, YUEHHUK CAMOCTANTHO (WTH HajBHIIE
NpenoMIIALL, eBarep) JeMOHCTPHpaN B yuieHka 3a jeAHIM pauyHapow).
KPO3 IPHMEPE jeAHOCTABHIX IPOTPAMA |, TIporbavow je npexhheno care
OCHOBHIX 3Ha1ba W BEUITHIA 30
pasyMeBatbe i CaMoCTanHo
peliasaibe 3a1ataka nomohy
pauyHapa kopuiherem TexHiKa
CTPYKTYHPaHOT Nporpavmpara
o OcnocoGbasatbe JeuHHIC H3pa3 Ha OCHOBY Korace | ® VCI0BHO H3BpLIABalbe Kol = KopHeTiTH cBa 0CTyNHa HACTaBHa
yueHiKa sa onpelyje Tok H3BpUIABAIba anTOpHTMA | @  Peauicki omepatopi n m3pas cpezctea.
Kopuwhetbe HapeaoH 1 nporpava ©  JIOTHuKM ONEpaTOpH i W3pasit « Kopuetnti Myntimennjante
rpataia. npenosta noTpeGy yeoljersa rpanaia | ©  [pHOPHTET JOTHUKIX H PEAALICKIX npesenTauje.
y anropuTam u nporpam onepatopa y oaHocy Ha ocTane « Vnyhusati yuenuke 1a Kopucre
Pasrpanate KopHCTH Hape/Gy OCHOBHE CeneKje onepatope HTepHeT.
nporpameke KOpHCTH HapesGy BHIIECTpYKe o HapenGe rpanama o TlpumersiBaTi pan y naposuma i
cTpyKType ceneximje © IF - ELSE napenta PalLy MarbiM rpymana.
KomGHHyje HapenGe rpanamba y © Kackanwa cpykrypa IF- ELSE napenn | ¢ Motusucarn yuenmke 1a pane
CTpyKTYpe ca ABe i BHLIE rpana ® Bimectpyko rpaname kopiuhiersem camocTanHe pazose.
nIme KoJloBe Y KojuMa KomGHHyje napende SWITCH
HapezGe OCHOBHOT 1 BHLIECTPYKOr © Kpemparbe anropuTya i Koz10Ba ca

rpanama

OCHOBHOM Pa3rpaHaTOM CTPYKTYPOM.
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7.3. Mcxoam cTpyunor odpasoBama

Crpyune KOMIeTeHIHje

3nama

Bemrtune

CriocoGHOCTH H CTABOBH

To 3aBpieHom nporpamy o6pasoBarba, uuie hie GuTn y cramy na:

Tpunpema u
opraHusauuja pajia

Je(HHHLIE METO/IE O/IpyKaBatba padyHapa
objachy 3Hauaj HHPOPMALIMOHHX
TEXHOJIOTHja 32 CABPEMEHO MOCIIOBAHE
ofjacHu OCHOBE MeHaUMeHTa yciyra /
TNIPOH3BO/IIHE

NPaTH M YCBaja HOBA TEXHONOLIKA
nocturnyha y moapyjy pauyHapeke
TeXHHKe

KOPHCTH CTPY4HY JIATEPATypy H
npeTpakuBarbe A0CTyNHHX Gasa
uudopamuuja u Gasa 3Harba

oBjacHu 3Hauaj NIaHNpaba paia

OMHLIE E/IEMEHTE M1aHa paja

PasiMKyje HauMHe O/PKaBamba Cpe/cTaBa 3a
pan

0GjacHu NpUHLKAINE pajia y rpynu 1
edukacro Bohewe rpyne

yBubja 3Hauaj naHuparba 1 o1adupa
JbYJICKHX pecypca 3a noTpebe opranuzaimje
oBjacHi OCHOBE MEHAUMEHTa yciyra /
NPOH3BO/ILE

T03Haje PasIMyMTe YNPaBibauke CTHIOBE

- MpaTH Pa3BOj HOBMX JMjarHOCTHUKHX
co(reepa

- ozabepe anat U MHCTPYMEHTE NoTpeGHe 3a
O/IpIKaBakbe PauyHapCKor cHCTeMa

- KOPHCTH anaT W HHCTPYMEHTE 3a
OJIpyKaBakbe pauyHapa

- KOPHCTH Mepe 3alUTHTe Ha pajly y NocTymnKy
OfIpyKaBakba pauyHapcKor cucTemMa

- cacTaBJba IUIAH MEpeHa U TECTHPama Koja
TpeGa 06aBUTH Ha pauyHapy y LH/bY
BepU(pHKaLMje 3a10BOLEHOCTH
(yHKUMOHATHUX 3aXTeBa;

- CaMOCTA/THO MPHKYTLba MOJIATKE Ca
TPAKULITA

- MpaBH MOHY/Ty yeiyre

- MUIaHUPA KOMIIOHEHTE PauyHapCKOr
cHeTemMa Kako GH MCMOWTOBao
cnenudukaumjy 3axresa

- M3pajIM jeIHOCTABaH NOCJIOBHHU MUTaH

- npesentyje oapehenn neo nnana
Npou3BO/kbe/ (PMHAHCHjCKOT TIaHa

- yuecTByje y pajiy THMa, Npeulaxe peliera
YHYTap THMCKOT pajia M IMCKYTYje O HHMa

- KOPHCTH Hay4eHe KOMYHHKALHOHe
BEWITHHE Y MOCTIOBHO] OKOIHHH

Hspaza Texuuuke u
KOPHCHUYKE
JIOKyMEeHTaLuje

HABE/IC OCHOBHY HAMEHY H CBPXY TEXHHUKE
JIOKyMeHTaLje

HABE/IE OCHOBHE C/IEMEHTE TEXHHUKE
JIOKYMeHTalHje

0BjacHH )KMBOTHH LIMKITYC M (hase npojekra
HaBeJIe OCHOBHY HAMEHY W CBPXY HMJIEJHOT
pelera

- MO3Haje paji ca NPOrpaMMMa 3a H3pay
TEXHUUKE JIOKYMEHTallHje

- kpenpa G0k ujarpam padyHapckor
cHeTema

- Kpeupa MOJIe/ je/IHOCTABHOT CHCTEMa ca
MHKPOpauyHapoM

- Kpevpa MOJIeJl jeIHOCTABHOI CUCTEMa ca

CaBECHO, OIrOBOPHO, YPEIHO H
npeLm3Ho 06aBba MoBepeHe
T0CIIOBE;

ehuKacHo MIaHupa U opraHuzyje
Bpeme;

HCMIOJbH MO3HTHBAH OJIHOC NpeMa
3Hauajy crpoeohera Bakehnx
CTaHaapaa y paay;

HCIIOJBH MO3HTHBAH OJIHOC NPeMa
(hYHKLMOHATHOCTH M TEXHHYKO]
HCTIPAaBHOCTH ompeme u ypehaja
KOje KOPHCTH NpH 00aBIbatby
nocna;

HCTIOJBH JbyGasHoCT,
KOMYHHKaTHBHOCT,
TIPe/ly3UMIBHBOCT,
rexcubuaHOCT Y 0/1HOCY Tpema
capaHMLKUMa;

HCTIOJbH KPEaTHBHOCT U
MHOBATMBHOCT NPH 00aBIbaky
nocna;

OpHjEHTHCAH NpeMa KITHjeHTy W
NPHJIArO/UULHB HA NIPOMEHE y
pany:

pewaBa npoGneme y pazy:
HCTIOJbH MO3UTHBAH OJIHOC MpeMa
NPOGeCHOHATHO-ETHUKHM
HOpMama M BPEHOCTHMA;
HCTIOJbH MO3HTHBAH OJIHOC MpeMa
Mepama 6e36e/IHOCTH H 3aliTHTe
nozparaka.
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® Kpenpatbe airopHtMa H K010Ba ca
pasIUITIM (OPMAMa YTIbeK IaBaIba
Hapead rpaiarsa
o Ocnocobmasane TIpeno3a NoTpedy 1 Opoj NoNaB/LaLa | ®  OCHOBHIN LKIYCH. Oucibupame
yuenka 3a TI0jHIIX CeKBeNIN y anropiTamy W | @ Peamiauija Gpojaukor wikayca BpeoBatbe 0CTBAPEHOCTH HCXOAA
kopuhese Hapexsit nporpamy Kopuuwhersem Hapeade FOR. BpUIHTH KPO3:
wnkryca. oGjacHit pasaiky ivehy ochopiix | Peanmauija yeIoBHIX wHKIyca 1. npaherse ocTpaperocTit
HapeaGH 3a (JOPMHPAILE POrPAMCKILX xopuwhersem napeade WHILE (wikaye Hexona
wikayca ca npexyc08om) 2. Tectone 3arba
KOpUCTH HapeaGe 3a GopMHparbe © Peansaunja ycI0BHIX WwiKIYCA 3. akTuBHOCT Ha uacy
Gpojaukiix wkzyca Kopiuhersem napenGe DO-WHILE 4. BewTuHy camocTaHO
KopHeTH HapeaGe 3a ropmpatse (WwiKzye ca n0CTyC/I080M). Ncatba K04 nporpava
VCJIOBHIX UHKIYCA ¢ peAyCIoBoM i | TIpeBpemerH HiIasaK i3 H3 WiKiyca
Likcamne ¢ -
LiKyCa ca nocTyCI1080M (napenGa break).
“c"“:]’y":r";;'f KopeTHTH HapeaGy 3a npeBpeveni © Tpeckakaree HapeGh yyrap wikiyca
I3na3aK W3 wHKAYCa (MapenGa continue).
KopHCTH HapeaGy 3a npeckakatbe o Vriexaasame netii
HapeaGH yHyTap wikayca © Pewasaibe npodiieMa y3 KOMGHHOBaHY
KpeHPa I KO2HPa Jjarpam Toka ca npiMeHy HapeGH rpariatsa i HapeaGH
PAIMNITHM YIILeAKIABAIIMA noHaBaIba
WHKTHHIX CTPYKTYPA
KpeHpa i KOHPa AUjarpav Toka
KOMGHHY]yhH WKIIHE 1 pasrpanaTe
ctpykType
® Ocnocobnanate pasyme nojam zexommosiLe ® Catitcao it ocoGite ynunja Orsupiun 6pof dacona o tesava
yuenka 3 e « Asropnmyn (10 uacosa)
npoGrema ® TlpotoTn dymkumje n euincase ‘ )
A pasyMe nojas i cMicao rosparHe Tena pynkumje . :TPY:’)YP“ nporpavckor jesuka (6
Ly ot | o e |+ o e e
nHe jeanocTasHe GyHKuje Koje e Ipexaja napaverapa o BpeanocTi P porp PYKIYP
yuenika 3a Kpenpane o Jon : eTapa f1o BpeAt 18uacosa)
nvajy ckaapuy win void nospatiy | @ Kpemparse n N031Baibe jeAHOCTABHIX

Kopuennuke
Pyniunje

jennocrasix
KopHcHIKIX
dynruna ca
npenocom
napaveTapa no
BpennocTH

BPEILHOCT ¥3 NPEHOC NIapaMaTapa 1o
BpenmocTh

pasaikyje npotoTH, Aeumy 1
nosus dynkuie

KopHeTH hyHKUHje y porpaminva 3a
pelliaBathe jeHOCTABHIX MPOBAeMa 13
MaTeMATIK, OCHOBA CACKTPOTEXHITKE
W ke

yHKILa, NO3HATHX 13 OGAACTIH
Maremarike (0 1 NOBpLIIHA 3a1aTe
(urype, noBpuIHA 1 3anpeMHa Teta),
uzke (Gp3una kpetara Tena)
€/leKTpOTeXHIKe (eKBHBATEHTHA
oTnopHOCT...)

o Llukaiute nporpavicke CTpyKType
(18 wacosa)
Kopciiuke dyukije (10)
JeanoumensHoHAHH Hits (6
“acosa)
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® Ocrocobmanatse © seuniue 0B THN W Aekaapiie | o Jleduniuija n 1eKrapaumja Hia.
yueHuia 3a pan ca HI3OBHE MPOMEHbHBE o Mmmujanmsaunja misa.
JEAHOMMENSHORANHI | ¢ a3 nie pesy wsmely miekca misa w | @ [IpHCTyMarbe eeMeHTIMA HITA.
Jenonnmens M HH3OBHMA. enlevenTa Hi3a © JluneapHo (ceKBeHIIjaTHO)
HOAHH Wity ®  KOPHCTH TEXHHKY JHHCAPHOT NpCTPAKHBAILE HIT3A.
npeTpaKiBaa Hits © Oupelparse MHHIMATHOT 1
i nporpa 3a oapehuBaiLe MAKCHMATHOT e/IeMeHTa.,
MAKCHMYMa i MUHIMYMa Hit3a
Paspen: Tpehin
o OBABE3HH U ITPEMIOPYYEHH Y LCIBORAL
TEMA LMJBEBH To 3aBputeTKy Teme yuerink he GuTi y CAIPAAJH 110 TEMAMA JIMIAKTUYKO-METOMYKO
cramy na: OCTBAPUBAHSE TPOTPAMA
o OCOCOGHaBALE 32 | @ KOPHCTH TXHIKE AMHEAPHE 1t  Jluteapho i GiHapHo npeTpakibaibe | Ha N0METKY TeMe yueHiie ynosnath ca
W3paity mporpania y GuHapHe npeTpare Hirsa BekTopa LLLEM/UIILEBIMA 1 HCXOAHMA, NIAHOM
KOjMA IpUMElby]y | & KOPHCTH pasiiuiTe arroputye o Copriparse BexTopa DPAZA 1t HAYMHIMA OlICHLHBAIA.
Hanpele TEXHIke 33 | COPTHPabA HIBORA o Tomeparbe eleveHaTa BeKTOPa Y JIeB0
pai ca pekTopiMa © npUMelbyje TeXHIIKe 101aBaIba 1t Y JecHo. OGauun wacrase u Tpajame
Jennomuven | o OcriocoGimaarbe 130ALHBAILA CleMEHATa 13 BekTOpA | @ LUKINHO OMeparbe elemenaTa Tpeaver ce peainsyje kpos crenehe obitke
Juonana n yuenika 3a paj ca niue nporpawe 3a yioc, opuupaie | BekTopa nactae:
ABOAMMEH3N MaTpiLava W IpHKA3 ABOANMEI3MONATHOT WA | o CaHMarbe W NPOLIMpUBAILE BekTopa | o JlaGopatopujcke Bekde 68 uacosa
onaana niwe nporpame 3a npetpwkupae | o Jlekiapauja it nHHLaTzALIA  Hacrasa y 610Ky 24 uaca
noma BHUICAHMEH3HOHATHIX HI30BA BHLICAMEH3HONATHOT Hit3a
KOPHCTH HHJIEKCE 32 NPHCTY o DopMipake MaTpHLLE, YHOC 1 Toztena onemeina na rpvie
nojeautHiny 06aACTIMA MATPHLLE NpHKa3 elieMeHaTa MaTpHLLe TIpiaikoM peartisaLe BexGi OAesbeibe ce
o Jlujaronae matpiue Jtenm Ha rpyne 10 10 yuetika. BexGe
o TIpoziaciu kpos MaTpiy 0 BpCTaMa | peaiisosari y GIIoky 04 2 Haca HelesmHo (110
W 110 konoHaMa cBaxo] rpymh).
« Ocrocobmasaie ¢ oGjaciin TexHike paza ca o Jlebuinuja nokasisata Mecro peatnzaunie nacrase
yuenika 3a pax ca noKasuBauMA o Mimumjanisausja nokasipasa  TIporpam peasosati kpos Hacose
TokazHBauMMa © npiMeILyje TeXHIKe paza ca o Azpecia apuTMeTiiKa 71aGOPATOPHCKIX BEAKGH Y PasiyHapekoj
JrosTet— o Tosba 1 nokasmsasn yumonHu.
Moxkasusay © pasyme pasiky smehy cratike n | o JlHamika alokatuja i peatokatuja | e Biok Hactasa ce peatisyje y pauyHapekoj
" AMHAMINKE eKTapaLUe M0zba MeMOpHjcKor MpocTopa. 71GOPATOpHI WM BaH LIKOJE Y Capattbit ca
© KopHCTH hyHKILMj€ 32 HAMMKY COUMjaHIM NapTHepiMa
aokauy u peaokauy Memopije
(malloc, calloc n realloc)
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* Ocnocobasarbe
yueHIKa 3a Kperparbe
KopHcHKITX
ynunja ca

pasyMe 1 KOPHCTH NIPEHOC
napavieTapa 1o BpeHOCTH H 110

pedpenn
pasyMe yziory nokasiBatia y Gouing

Tpenaja napamerapa 1o BpeHOCTH
Tpenaja napaverapa 1o peeperut
JeHO- H ABOAHMCHSHONATHI HIOBH
W ynkuije

Hacrase

© 3a peansauiy HacTaBHOr MpOrpama
npenopyuyje ce nporpamekit jesunk L i
GecriarHo pa3sojio okpyserse Microsoft

nperiocon eexrinma o Dyukunje koje spahajy nokasipatie Visual Studio Express Edition.
napamerapa o KOPHCTH Hit3 Kao napamerap  Tokasipate 0GpatHTH Kao eikacait
PR— BpeAHOCTH 1 110 dynkue MeXaHi3aM 3a 0Gpany HH3OBA, AHHAMIIKO
pedepeniu KOPHCTH MATPHILY Ka0 napaverap (opmHpatbe oGjekara  wIXOBY 0Gpaly.
Qyniuje o CrpykType oGpauTit Kao 106ap asat 3a
Kpenpa yHKiLje NpH Heny pasyme NpeJICTaBbatbe ATCTPaKTHX oGjekata. Kpos
KOPHCTH TIpeHoC NapaveTapa o 3a7aTke ca CTpyKTypava yBewkGasath i
BPEAHOCTH 1 110 pedpeperin TexHike paza ca yHKuHjama i
noKasBauIMa.
» OcniocoGumanatbe 3 YOIt pasiiky 1melly Hitsa u CTpitra | e Jlekiapaiuija i nHHLaIGaIIa ‘o TUIaBHI HCXOJL OBOT IPEAMETa Je 4 YIeHITK
i3pazy mporpania y npHMerbyje TexHiKe paza ca crpuira GyJte y CTaiby 1a H3BPUIH IGKOMIOSHLLI]Y
KojiMa i3B0JE BEKTOPOM MPH MAHHTyTaL I  VHoc i Ctie CTpitra npoGieMa y (yHKIUOHATHE LeTHHe 1t
onepaunje Hax crpiHrom o OcHosHe dynKuje 3a pa ca pearisyje porpam y Koe ce akiuje
CTpHKroBIMA npiMerbyje dyHKije 13 GHOAMOTEKA |  3HAKOBMMA i CTPHHIOBHMA W3BpIABajy MO3MBAIEM OaroBapajyhe
 OcrocoGumanase 32 ctype.h i string.h o CTpUHroBH i MoKa3HBaH yniunje.
Crpuiross ipobetse onepaija Tifltie Nporpane 3a yHoc, © CpuHroBH i (pyHKije
" AT TeKCTYHIN opMHpatke, H3MeHY H MpiKa3 o Jleuinuija i nosena xatorexa Tpenopyke 3a peanusauniy 610k nacTap
rexcryane aToTeKama crpitira o UnTaibe i yNiC y TeKcTyany o OCMHCINTIE Hit3 311aTaKa KaKo O ce kpo3
AaToTexe pasyve wra cy JaToTeke  emy aroteky pelliaBatbe PAsTHIHTIX NPOG/IeMa YTBPAIIO
cayike o Hedopmatipani yias isias 1 320KPY3KILI0 0GPalieHo rpamBo.
KpeHpa nporpave 3a Mannyiawy | o dopMaTHpani yias nnaz ® OcwHcaTH 3a7aTKe KPO3 Koje Gi ce
TeKCTYQUIHIM aToTeKava JIeMOHCTPHPAO pazi ca bitwise onepatopima
» Ocniocobumanatbe 3 opratiizyje nozaTke y CTpyKType o Jlehuinunja crpyKTypHor Tna Oueinname
pat ca CTPYKTYPHUM  jedunue CTPYKTYpHH THI ofaTaka | o Jleknapauuja n HHHLMjaH3aIMja BpeiHoBambe 0CTBAPEHOCTH HCXO/1A BPIIHTH
nojaunva e Kpeupa CTPYKTYDY K CTPYKTYpHE NIPOMEHIbHBE Kpo3:
* OcriocoGrsaarbe NpaBuIHO mpUCTYTA o TIpicTyn nosbiMa CTpyKType 4. Tpahetse ocTBapeocTH HexoMa
yueHiKa 32 UHTalbe 1 omMa cTpyKType momohy | ® HiBoBi CTpyKTypa 5. Tecrose 3Harba
e nozataka y o CrpykType it hynKuje 6. Bewmiiy caMoCTATHOT MHCAIba Ko
Crpyxkrype Gunapiy natorexy omeparopa . mam o Bunapiic natotexe nporpasa
 Gunaphe omeparopa — o dyHKLMje 32 YTIHC 1 YNTaIbE
naToreke KOPHCTH HI130BE CTPYKTYpa nojaTaka u3 GUHapHe AaToTeKe

pasiikyje GHHApHy 01 TeKCT
Zatoteke

KOPHCTH (yHKLIje 3a YIHC 1 HHTalbe
noaTaKa y GHHAPHY AaTOTEKy
KopHcH yHKumje 3a
NI03HIHORpatbe YHYTap GHHapHE

yhKuje 3a no3MLIOKpaILC yHYTap
aatoteke

© JeHOAMEH3HOHANHA 1

B IMER3HONAHA 10Jba (14 uacosa)
 Tokasmpaun (8 waca)
o Dynkunje (16 wacosa)
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narotee
13B02H OMIEpaLIe MpeTpaKBaIba
Gunapiie aatoTeke
KpeHpa mporpaye 3a ManHny ALy
GuHapiu 1aToTeKava

« Crpunrosm n ekctyanne gatorexe (16
wacosa)
« CrpykType 1 Ginapie zaorexe (16 yacosa)

Hacrasa y G10ky:
o JemHoMMeH3HONATHA

BHe TMeR3HONAIA Moska (4 aca)
Tokasugaun (4 waca)

Dynkuije (4 uaca)

CTpHHIOBH H TeKCTyaHe AaTOTeKe (4 uaca)
CrpyKkrype it Guaphe 1atoteke (4 uaca)
Ontepatopi 3a pa ca Gurosuma (4 uaca)

ceeee

Paspex: erspTH
ncxoam YNYTCTBO 3A
TEMA UM/BEBH o 3aBpueTky Teme yueHnk fie GHTH Y oséﬁpr?J;Egggfo'i" JIMAAKTHYKO-METOANYKO
CTamy na: OCTBAPUBAILE MTPOITPAMA
e Ocnocobmanarme o opmupa npojexar o Vispana npojexra Ha nouerky Teme ydeHuke ynosHath ca
yueHkasawspaiy | ® KpEHA aniMKALM]Y Y3 IpHMEHY o dopva UILBEW/ILLEBIMA 1 HCXOTHMA, TIAHOM PAta
Tpojexara ca CTARTAPHITY KOMTOREHTH 113 o Crojctsa W HAYHHIMA OlEIbBA,A,
rpaduak F e —— o Meroze
KOPHCHHUKHM ©  (DOPMHPA H MO3MLHOHHPA KOMIOHERTe | @ 3ajelHHuKA CBOJCTBA U METOZE OGamuu nacrase u Tpajame
TepejcKoN o nozewasa seauiy 1 w3TCn KomnorenTH Tlpeavier ce peansyje kpos caexehe oGike
KOMIIOHCHTH o Jloraaj HacTase:
o KopieTH cBojeTsa 1 MeToze KownowenTi | o Jlorabaj Mt o JlaGopatopcke seGe 93 wacosa
T'pagua o youasa sajenHiKa chojcTBa o Toraljaj Tacratype o Hacrasa y Giioky 30 uacosa
KophcK XoMoHeHTH o JlaGera
" o pasyme cMicao nporpampatsa soeror | o Jlyrme Mozena onemema na rpyne
wirepdeje noraajima o Coma o Mpunkom peaniauje nexGH ozemese ce
o youasa sajemuake 1 crewnpuine PR — HenH Ha TpH rpyne
oralyaje KomomexT o Tanen
o nporpawipa toralyaje mia o Orsup 3 rpyny Mecro peanusaunic nacrase
o nporpamupa norahaje Tactatype o Oxsip 5a noTapay © Jlaoparopricke sexbe ce peaniyiy y
o TpiMerbYyje MHAMINKO Kpenpaike  T'pyna pamo ayrvaan pasyHapeKom KaGHHeTy.
KOMIOHEHTH o Komnonenra ListBox o briok nacTasa ce peaisyje y pasynapekoj
o KoMGHHOBAHH OKBHP 32 TekCT ca TaGOPATOPH]H HAN B WKOAE Y Capaiby ca

ncrom(ComboBox)

CoupjaHuM napTHepHMa
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® Kowmnonenta Timer
© JUHAMIH4KO KPEHPAFbe KOMIIOHEHTH
o Meim
® Pasymesame o e nojav Kiace o Kiaca
OCHOBHUX KOHIETATA | o 15 e oaHoC Kiace u 0GjexTa o Odjexar
objextro o pasyme ofjexat  kako ce oH ymicyje y | @ Cacrasii enemenTH kiace
OpwjetTHCator MexopHjy © Enkancynaunja
. g‘z‘;’;’;’g‘g;ie sa | paoyve pasky wsveby ofjexra cace n | @ Hacachusarve
¢ CTPYKTYpHOT THTIA MOAATKA o Tommopdmsam
HSPALY IPOTPAMA Y | o requpiuie nojmoe oGjekTHO
o ce wopHere opujenTHCanOr Mporpavuparba: o Pasnuka msmehy knace u CTpyKType
enKancyiauuja, Haciehusare u © TloxpasyMeBani KOHCTPYKTOP
noAMMOpI3AM y KoHLenTy o KOHCTpYKTOp ca napaMeTpma
Hacaehupatba ®  KoHcTpykTop Komije
OchosHit o Kbyua pey self
KoHuenTi ® pasyMe yIOTy KOHCTpYKTOpa it kpenpa | ® Emkancynauwja nofaraxa
oGjekTHo KOHCTpYKTOP Ca 1t Ge3 napamerapa o Cerwetore
opujerTican o Terverone
or jesuka ®  pasyme cMiCao eKancysiawije nojaraka | ® | 'eHepataLMja ceT H ret Metosa
(Knace) o pasyMe cMHCao Kikyue pewn self Kopiiuherbe H3peaeHiX aTpiGyTa
® Jle(uHHILe CTATHUKE W HHCTAHIHE (Property Decorator)
MeTozte knace ® Meroze
® muwe i TecTHpa nporpame y kojima ce | ® IIpexnanaie vetona y kaacu
JIeMOHCTPHpA NPHMEHa Kiace ® Tlojav napumjanue kiace
© npuveisyjy opraumsauy k1aca y * Monym

Mozysie

lpenopyke 3a peannsannjy Hacrage:
e [lporpav 103B0:a8a 13G0P MPOrPANCKOT

jesuxa. Tpenopyka je a ce 3a pearusaijy
TPOTpaMa  KODHCTH  MDOTPAMCKH  je3nKk
Python. Iporpam peann3oBaTh Kpo3 Yacoe
NaBOPATOPHiCKIX  BeKOM y  pauyHApeKoj
yuanonnu, Ha BexGama oxesmerbe noaenTh
y T rpyne. BewGe peannsosari y Groky
o113 viaca HezesmHO (110 CBaKoj rpymH).

® Ha nouerky crake BexGe yuennuiMa aath
TeopHjcke OCHOBE HEONXO/INE 32 pasyMeBarbe
w msolerbe pexGe.

o AKUEHAT je Ha OCHOBHIM KOHLENTHMA
0GjeKTHO OpjeNTHCaNOT MpOrpaMHpAIba.

o TIpusepn Mopajy GiTi jacki 1 wro kpahu
KaKo GH yCHHK MOFao Jia MX LITO AaKile
capnaza.

o Kpenparn jennoctasHe annkaije koje
nozaTke 3a 0Gpay y3umajy i3 Gase
noj1aTaKa, a H3NA3He NOJATKe MOPe NpHKa3a
Ha (opmu yncyjy y Gasy u rpaduuki
npukasyjy

Tpenopvice 3a peanmsauniy 610k uacrase:

©  OCMHCIITH NpojexTHi 3a1aTaK H3paie
JeckTon anankaunje 3a npaherse paza
MitkpopaiyHacpekor cietewa. [lpi Tove
KopHcTiTH wTo Behit Gpoj ciemeHaTa
0GjeKTHO OpHjCHTHCAHOT NPOTpaMHpasa
KaKo GH Ce KPO3 PellIaBaIbe IPAKTHAHOT
NpoGIIeMa YTBPAIIO 1 3A0KPYAILIO
oGpalieno rpaziso.
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® Ocriocobubasarke pasyme cuMHcao Hacieljusara Kiaca o Jlepunnunja ussenene kiace ®  [Ipy peatm3aunjy npojeKTa HHCHCTHPATH Ha
yueHika 3a ynoTpedy | ® (OPMHPa KOHCTPYKTOpe H3BEACHIX o Vnotpeda wranoa BencHe Kiace THMCKOM pazty yueHiKa.
[r—— Knaca o KOHCTpYKTOpH H3BeIeHHX Kiaca
nitwe 1 TecTipa porpave y KojiMa ce | o Komnosnunja knace Ouemnsarme
KopHCTH HacTehuBaiLe o AnctpakTia kraca BpeloBatke 0CTBApeHOCTH HCX0TA BPIIHTH
Mnexene Nl 1 TecTHPA MIpOTpaMe y KojiMa ce | ®  3ajeaHinKH wiaHOBH Kiace Kpo3:
\cnace KOpHCTH MoAMOpGIzaN o Hntepejcn u nacachuparbe e Tpaherse ocTRapenoCTit HExoAa
pasyme ynoTpedy anctpakTHIIX Kiaca wktepiejca o Tectone snaima
THIIe 1 TeCTHPa MpOrpave y Kojiva ce o Beuwmiiiy cavocTaTior micarsa Kosia
KOPHCTE NCTPaKTHI THNORH NOAATaKa nporpavia
pasywe ynopedy nirepdeica
Oknupnu Gpoj uacosa no Tewava
o VCBajane OCHOBHIIX PasANKyje KOREKLHORM 1 o KOHGKIHORH 1 GECKOREKHOHI Jlagopatopujexe Bede :
e Tpagain koprciiraki nirepdejc (30
NpHMEHA KOHTPOTA 1 | GecKOHGKLHOMH PEsHM MpHCTYTa npreTyn Gasi nogaTaka-nopelierse
oGjeTHo noAaUMMa y Gasi o KOHeKUMOHM CTPHHT uacosa) )

3 ) b ©  OCHOBHN KOHILETH OBjeKTHO OpHjGHTIICAHOT
oprjenicatior OPMHPA KOHSKIIHOHH 1 KOMaHHH © VanTasame nonaraxa i Gase e e (18 naco
nporpamiparba y oBjeKaT 3a KOMyHHKALL]y ca 6a3oM © Vnucusaie noataka y 6asy Jesuxa, kaace (18 vacosa)

c o menerc knace(9 uacosa)
pazy ca Gasama no3nBa SQL yNHTe Kao TeKCT WA Ka0 | @ Aypupare noaaTaka y 6asi
< e Bas noxataxa (18 uacosa)
noxaraka stored procedure w3 Gase o Bpiicarse nozataka u3 6ase >
Base e Tpaduka (18 wacosa)
KOPHCTH KORTpOe 3a piKas MonaTaka | @ Koprmhierbe KoHTpo7a 3a mpuKas
npuxsahenix 13 Gase noaTaxa:
nranpa i mpahyje niepdeje a  Tipaserve nimepdejca anmmkawje 5a
KOMyHIKALU]Y ca 6a3om NOBC3MBAIbE 1 pa Ha Ga3oM
BPLIN UHTAISC 1 AHATH3Y MPOUNTAHNX noaTaK
nonaaxa i3 Gaze
BpUIN YIHC, WKypYpatse 1 GpHcathe
nosataa y Gazn
o Vnosnasame KOPHCTH Tpadyiki oGjexat 3a uprare | @ Kiaca 3a pa ca rpagikom
OCHOBHIIX CTeMeHATa | PA3IMINTIX 00AKA o Jlujazor 3a n360p Goje Hacrasa y 610Ky
rpadike KopHeTH Awjasore 3a w360p Goje 1 porTa | @ Jlujator 3a 360 donTa e Bubamorexa Kowmonenara (6 acosa)
KOpHCTH rpadpiikh objekaT 3a upTaie | @  LipTare aunije ©  OCHOBHI KOHILETH OBJEKTHO OPHIGHTHCAHOT
I o Lipraie npasoyraonika jesuka, kaace (6 wacosa)
KOPHCTH NOBC3HBAIbE HHCTPYMEHATA o Lprame kpazpata o Tmonerc knace(6 uacosa)
nipexo cTanzapanix Marnctpana (RS- | @ Liprame kpyra e Base noxataxa (6 wacosa)
paduia 232, USB, GPIB win LAN) wa pasynap | @ Lprame eaunce e Tpajuka (6 wacora)
W YTIPaBa HHCTPYMEHTHMA o lLprame rykosa
TporpavcKiy myTem o Liprame ctpunra (Garepa)
BpUIN OBpAZY PE3YATATa Meperba o Liprase MateMaTHIKiiX dyHKUHja
pasyme Mpeie anankauije o Tloseauparse 1 ynpasaise
WHCTYMCHTHMA
o Tlncarse MpeHI anKaunja

KOPEJIALILJA CA IPYTUM NPEAMETHMA: Pasyhapctso u niopmaritka, MikpoKkoHTporiepi i Mikpopauytapi, Matematika, ®irsika, Octoe eleKTpoTexiitke, PavyHapeka
nioruKa, CohTBEPCKH anaTh
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MHUKPOKOHTPOJIEPH U MUKPOPAYYHAPH

1. OCTBAPMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

HACTABA
PA3PE]] TIPAKCA YKYITHO
Teopnjcka Hactasa Bete Tpaiana Hactasa Hacrasa y 610Ky
1 34 68 30 132
v 62 62 30 154

2. UIWJBEBU YUYEA

- OcriocoGubaparbe yHeHHKa 34 Pai ca MHKPOKOHTPOTEPHAA.
- OcniocoBbasarbe yieHHKa 112 CAMOCTATHO HHCTANHPA, TOKPEHE H KOPHCTH MUKPOKOHTPOIEp

- Oc0coGbaBaNke yieHHKa 1a MPHMEIbYje MIKPOKOHTPOZICP Y YIpabaiby ypehajinma i mpoueciva

- Ocnocobmasaibe yueHHKa 1a MOBE3yje CHCTEM a nepidepHjoM

- OcnocoGmanaibe YeHiKa 1a KOH(HTYpHUIE/TPOrPaMHPa eAHOCTABAI CHCTEM €A MIKPOKORTPOZEPOM

- OCnOCoBHaBaILE YieHIKa 1a MOACTY]C JEAHOCTABAH CHCTEM Ca MHKPOKOHTPO/ICPOM

- Ocri0coG masaike YieHIKa 1a KOH(HTypHUIE/TPOrPaMHPa jeAHOCTABAH CHETEM Ca MIKPOPASYHAPOM

- OcHocoB/baBae YUEHIKA 1 MOJENY]e JEHOCTABAH CHCTEM Ca MHKPOPatyHapoM





image111.png
3. UHWJbEBH, HCXOIH, ObABE3SHH U IPENOPYYUEHU CAAPKAJU U YIIYTCTBO 3A AMJAAKTHYKO-METOANYKO OCTBAPUBAIE INTPOT'PAMA

Tpehu paspea

NCXOAN VIYTCTBO 3A
TEMA LWbEBU Tlo 3aBpuieTKy Teme yueHnk he Gimi y craisy Os’éﬁp*;rﬁd'";%"?g;':ﬂi" JMIAKTHYKO-METOANYKO
Ja: OCTBAPUBAIE IPOTPAMA
« Ocnocobasarbe o JeiniLIE NOjay MUKPOKOHTPOEpa; o VBox (ananornja uoex — Ha noueTky yueHike yNosHaTH ca Wwizbesma
yuenika 32 o HaBeE MOZETY MHKPOKOHTPOEPa; MHKPOKOHTPOAIEP) HCXOMMA HACTaBE / yuCiba, ILIAHOM paza 1
npenosiasase o ne(unine nojav xapasepa n codrsepa; | o TojaM MHKPOKOHTpOAIEpa HANHIIMA OLeIbHBAILA.
spera, o PA3IHKyje pABHUNTE apXHTCKTYpE « ApXHTEKTYPa MIKPOKOHTPOJICPA
KapaKTepHeTHKa it MHKPOKOHTPOAICpa o Mnrepejen (VA A/l Peammaunja nacrase
dynkunja o onue 610K wweMy caBpeMeHOr o Tloaea MHKPOKOHTPOEPA(XAPABEPCKa,
PAYIMMHTHX THTIOBA MHKPOKOHTpOAIEpA cofpraepeka) o Teopujcka nacraga (34 wacosa)
MHKPOKOHTpOAICpa | o OGJaCHI NIPHHLUAT paZa caBpemeHor o MHCTpyKLUHje i nporpam o siaGopatophjcke BexGe (68 acosa)
« OcnocoGmsasarbe MHKPOKOHTPOAIEpa: o Tlpumiimis peanmsauje caspeveninx o nacrasa y Giioky (30 uacosa)
yuenika 32 « oGjacin nocTynak nporpamparsa MHKPOKOHTpOIEpa
Tipenosnasaie caBpeMeHOr MHKPOKOHTpOEpa o BJI0K Iiema caspemenor MikpokonTporepa | Bpoj uacosa no remama
2082 510K wieve o Tlpusuun paza caspemenor (Teopja + Bex6e)
MHKPOKOHTPOIEP, MHKPOKOHTpOICPA
Ka0 1 IbI1XOBE YJI0re o [IpHHLI NPOrPAMHPaILA MHKPOKOHTPOIEPA | o VBOX Y MIKPOKOHTpOEPE @+0)
¥ MHKPOKOHTPOZICPY « TIpomsohasit MHKpOKOHTpOZIEpa « MUKpOKOHTPOZICp H IPOTPAMCKO OKPYIKerbe
« Ocnocobmasarbe @+8)
Veoay .
MHKPOK yieniKa 5a « EJeKTpOHCKE KOMIOHeHTE i
Tosnasaie MHKPOKOHTPOAICPI (26 +60)
ontpos
e npiHINa paza

MHKPOKOHTpO/IEpa

Mecto peamuanuje nacrane
Varonia 1 saGopatopija

Hojena ojiebetsa ua rpvie

Oliesbetse ce A€ Ha rpyTie NPITHKOM
peammauie BeixoH, y rpynit je 10 10
yueHitka.

Mpenopyke 3a peausauujy uacrase

o Vuernuwiva ojachuTi nojav
MHKPOKOHTPO/IEpA

 OGjacHuTit ocHoBHe (yHKuje
MHKPOKOHTPOAEPa.

 Hanectn cae mozyie /komnonente/
CaBPEMEHHX MHKPOKOHTPOIEPA

© OGjacHHTH MPHALIN NPOrpaMHparba
MHKPOKOHTpOIEpa.
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« Ocnocobmasarbe
yuennKa 1a
camocTano oGjacn
ynkunonmcase
nojeauhitx G10K0Ba
w3abpasor THNA
MHKPOKOHTpOACPA

* OcnocobbaBare
yuenuKa 3a paz ca
nporpamMeKiM
OKpYKeeM

o Ocniocobmaaibe
yueHika 1a
cavocTano
HCTANMpA, MOKpeHE
W KOpHCTH 13aGpanit
an
MHKPOKOHTpOIEpA

s e e e s s e

oBjaci 610K LeMy KOHKPETHOR
MUKpOKOHTPOTICPA
OGjacHi PHHLN paza KOHKpETHOT
MUKpOKOHTPOTICpa;
onicyje MOPTOBE MHKPOKOHTpOAEPA.
0Gjacti MPOTPANCKO PA3BOJHO OKPYAerbe
KOPHCTH MpOrpavCKe MoAye
KOPHCTH TIpHMEpE FOTOBHX TPON3BOAA
KopHCTH GHOANOTEKE FOTOBIX hyHKIMja
KOPHCTH je3Huke CTpYKTYpe
pasaiikyje THTIOBe MOAATaKa H KOPHCTH I
KopucTi dynkuije
Npenece Mporpam ca patyHapa
Ha MIHKPOKOHTPOTCP
objacii HHCTaTHpaILe ( penporpavipatse
) MHKPOKOHTpOIEpa.

BII0K Wwewa i KapakTepieTike ozpeljeror
THNA MUKPOKOHTPOZICPa (HHOBH,
apXHTEKTPa, MeMOpH]a, 1IOPTOBH
perncTph, Hanajaise)

Tose3snsaibe nounue ca PC

OGjawmasatse noprosa
MIIKpOKOHTpOZIEpa.

TIporpavicko Okpyserbe

VIi03HaBatke ca NpOrpaMCKIM je3kom
nozewaarse com - nopra y control
panel-y

Tlpsit npojexar — 31paso caere —
Caetiehe anoze Koje Tpenhy

lpenopyke 3a peanusaunjy nacrase

Hacrapy oGasiTi rioMohy HEKOT 01 caBpeMeHifX
MHKPOKOHTPOAEPA Kao wro ¢y PIC, ARM,
AVR Kopictehit Heko 01 pasBojHix
okpysetsa kao wro cy ARDUINO, ESP 32,

EasyPic, Clicker, Flip&Click u cn
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Ocnocobmabarmwe
yueHiKa 18 KOpUCTH
CaeKTpOHCKE
KommonenTe
Ocnocobbasarwe
yueHuKa 1a
CamocTano nosesyje
MHKPOKOHTPOACP Ca
OCTanM erleveHTHM
cxona Ha ocromy
nate wewe
OcnocobbaBame
yueHmKa 1a Mogenyje
jeatocTasan cctem

Ocnocobbasare
YuCHHKa 11a noBesyje
cueTeM ca

nepndepujon

o Paytitkyje wivia0se i npoToTHCKe
s

« Kopern breadboard y pazy ca
MHKPOKOHTPOICPOM

o Tpiveibyje npika3 nozataxa Ha
TepMHHAIY H YHOC NI0AATAKA IPEKO
TepmiHaa

Paiikyje THIOBe  AUTHTAIHIX H31A3
Tpivetsyje Tactepe (npeko pullup ili
pulldown oTnopika).

o Pewasa npoGaem aysker i kpaher
NpITHCKA HA TACTEp.

o Tpiverbyje Xapasepeko it copraepeko
pewasarbe npodiiema y pazy ca
Tactepuma

KOPHCTH TPaN3HCTOp Kao mpexiaat

KopHCTH ceamocermenTHit uenej

Oworyhasa 12C komysikaujy ca
KommoreTom DS3231 3 RTC
(runtimeclock)

« Tipuversyje wciie 3a mpiKas Bpeviena,
cetyje AaTym i Bpeme

« Kowmdiyje cepujcko noesiparse piiiie
CCAMOCETMEHTHIX AHCILIC]A 1 BPEMEHCKO
MyaTHIeKeHparbe nomohy TpanHeTopa
Ka0 npeKizaua.

« KopHCTH AeKoZep NPIIHKOM paza ca
CCAMOCETMCHTHIM AHCIICjMA

Kpeipa 8 - Gurrhit i 16 - Gt Tajvep
Tpiversyje pax ca npekitaima
(nhrepantinvia).

+ KOPHCTH NIPEKIL yCIe pOMeHe CTarba

eeprom wemopije EEPROM Ready interrupt.

+ KopHCTH (el 1 enIpoM Mevopi]y.

+ KOpHCTH €KCTEpHI eenpoM MO,

+ Paylitkyje TacTaType 1 1biXOBY YNIOTpeGy

+ Pasyme ADC n kophetn Analog

Comparator Interrupt.

R

Objawwasarse breadboard rae he ce
T10BE3UBATH E/ICKTPOHCKE KOMIIOHEHTE ca
MHKPOKOHTPOTEPOM

Tlpitkas nozaTaka Ha TepMHHaLY i yHOC
T0ZATAKA PEKO TePMHHATA

Paj ca auruTamin wnasima (LED
anoze, RGB zwoze, buzzer)

Paa ca Tactepia (npexo PullUp ili
PullDown otnopHitka). Pewasatse
npoGiiewa ayker wii kpaher npuTHCKa Ha
Tacrep.

Pax ca Tactepiva (npoGae Tperepersa
TacTepa, XapaBepCKO H COPTBEPCKO
pewaparse npoGaesa)

Tpan3HCTOp Kao MPEKIAAY (YKILY|HBAILE 1
HCKJby U HBaIbe /108 /IEKTPOHCKOT K01a)
Kaacuukaunja ancnacja
CeamocerMeNTHI AHCIIE], KpeHparse
Xeliepa (31]CHIKOM KATOLOM,
3aJeAHINKOM aHOZIOM)

12C komyHiKaunja u Kommonenta DS3231
3a RTC (RunTimeClock)

Jluciuie 3a npikas BpeMena.

Cepijcko nopesuparse pie
CCAMOCETMEHTHIIX HCTIEa H BPEMEHCKO
MyaTHmekcHparse nomohy TpaiHcTopa
Ka0 npeKizaUa. CeaMOCErMeNTHI AHCTLIC]
ca ueTHph widpe.

Kopiuuhetse Aekoaepa koM paza ca
CeAMOCETMEHTHIM AHCTLIC]Ma

Kpenpatbe 8 - GuTHor i 16 - GitHor
Tajmepa Kpenpaie dynkiuje delay_ms ca
BenmkoM npewHouhy

Paj ca pesiejima

Pa ca npekinma (HHTEpaNTitMa).
PinChange, INT interrupt

TimerCompare  TimerOverflow

USART Rx i Tx interrupt. Komynikaunja
Ca TepMHHAIOM y HHTEpaNTY.
KoMyHHKaLja ca CepHicKIM II0TepoM Ha
pauymap

Mpenoypyuene Teme 3a peaansauujy Bewd:

Heke 071 MpemnopyueHiX Tema Cy CIoKeHe i
3aXTeBHe 1 300r Tora je npeaBiheHo 1a ce
oGpalyjy  peanisyjy Ha piue G1okona
BEKOH.

Pajt ca wnaziva it cpeTielin aozava
(cemadop ca Tpu caeria, cemadop ca 5
ceerana (3 3a Bo3ina, 2 3a newaxe)),
packpenua ca 4 cemadopa
CeamocerenTin aieniej
(jeanoundpen, Buiewdpen), AHPEKTHO
VKIBYUHBAILE C2 MHKPOKOHTPO/IEPOM,
3. Ceamocersentiu amenicj
(jeanoundpen, iewdpen),
ykbyanBaie nomohy Aekozcpa

©

4. Pax ca TacTepinva (peanusauja Gpojatia)

5. KoMyHiKaLU1ja ca CepHicKitM MOHITOPOM
W CepHCKIM ILI0TEPOM Ha pasyHapy

6. Pa ca aHatoriM yaaziva (Merbane

BPE/IHOCTH HANIOHa y1a3a riovohy
noTenuovierpa, dotoornoprka, NTC
i PTC oTrnopHiKom, 1 e,

7. KanaunTieiu censop

8. Pan ca aurnTaniim censopma (Censop
Goje, TemnepaTypHu cemsop,
VATpasByuHH CCH3OP...) H PA3THINTE
KkomyHHKaunje ca wiva (UART, SPI,
12C, GPIO)

9. Pacapenejima

10. PWM —TlyicHo-mmphncka Moayaunja

11. Pax ca werejuma

12. KomyHikauja ca MOGHIHIM TestehoHOM
(bluetooth)

13. Komynmkaunja ca apyrim
MHKPOKOHTPONIEPOM
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HapeJie 1Ta Tpeba a Caapku KBTMTETHO
TEXHHYKO peLICHE

o0jacHH NojaM W 3Hayaj cTaHxapaa
KBaJIUTETA

HABE/IC HAYUHE 32 KOHTPOJIY W3BPLICHHUX
nocsiosa

aHanu3upa GyHKLMOHaHE 3aXTeBe
pauyHapa

aHaM3Mpa noTpeGe KOPUCHHKA 3a
apXHBHPAHeM NoJIaTaKa

npenopyuyje n3MeHe PeOBHOT U
TIPEBEHTUBHOI OJIpJKaBatba

MO3Haje PEeIOCIe/l Pa/IibH Y TEXHONOMKOM
npouecy

N03Haje 10jaM CepBUCHE KHHIKHLIE
TMO3Haje M0jaM KOPHCHHYKOT YITyTCTBA

MHKPOKOHTPOJIEPOM
npenaxe KOHGUrypauujy padyHapa u
nepudepujckux ypehaja y ckiaay ca
creudukanjom GyHKUMOHATHUX 3aXTeBa
JlepMHHLIC NPE/IMEp W NIPEAPAUYH Y OKBUDY
TEXHUYKE JIOKYMEHTaLMje

BPLIM KOHTPOITY M3BPIICHHX M0CI0BA
CaCTaB/ba 3aMMCHUK PUMEACH

npaTH TEPMUHE OJIPYKaBaka pauyHapCKor
cHcTema

NpoLeHYje TPOIIKOBE OpiKaBakha
patuyHapcKoOr cHcTeMa

Kpenpa MiaH apxHBHpara y cKiajy ca
notpeGama KOPHCHHKA

n3paljyje KOPHCHHYKA yIyTCTBA 32
PasTMUMTE KATErOpHje KOPHCHHKA
CaMOCTAIHO CAYHHH WJIH TOMyHH TIOC/IOBHY
JIOKYMEHTalHjy

HWHcranuparse
pauyHapCKHX cHcTeMa

PasIMKyje PasIuunTe APXUTEKTYpe
pavyHapcKoOr CHCTeMa

HaBeJie JIe/IOBE CHCTEMCKOT co(hTBepa 1
objachy mHXOBe pyHKIHje

ZAeduHHLIe K 0GjacHH Orepaluje Hal
npouecuma

0GjachH yJ0ry OMepaTHBHOT CHCTeMa
OMHLIE CTPYKTYPY ONEPATHBHOT CHCTEMA
ofjachy nojam BUpTYyenm3aimje
0f1a6pa ONepaTHBHM CHCTEM HA OCHOBY
Xap/Bepcke KOH(pHrypauuje

aHanu3upa MoryhHocT Hajorpajme
noctojeher onepaTHBHOr CHCTeMa Ha
JIPYTH, HOBH]H ONEPaTHBHH CHCTEM
HaBeJie M 00jacH! HauMHE MOBE3MBAbA
padyHapa y Mpexy

oGjacHu BpCTe Hamaza Ha OrepaTHBHA
cHCTEM

cacTaBlba padyHap y CKiaiy ca
crneuudukanjom GyHKUMOHATHUX 3aXTeBa
Kpenpa BUPTYeITHy MallHHy

rnojielaBa napaMeTpe Kpeupate BUPTyesHe
MaliHe

koHurypuue onuuje BIOS-a/ UEFI
06aBsba MHCTAIALM]Y ONEPATHBHOT CHCTEMa
Ha pajIHoj CTAHHLIA

MHCTa/Mpa ynpassbauke nporpame ypehaja
(apajsepe) Ha paHOj CTaHULM

BpLIK Hazorpaby (,.upgrade™ )
ONEPaTHBHOT CHCTEMa

KoH(urypuiue 1 ynpaesba Ge36eaHouhy
cHeTema

YNpaBsba Ae/beHHM N0oaLuMa
KOH(HUrypHILe pasHe cepBHCe Ha PaIHO]
craHnun

06aBsba MHCTAIALM] Y/ IeMHCTAIALM]Y
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KopHcTH noTeHUHOMeTap, UOjCTHK,
aKTHBHM buzzer, BUILIE TACTePa NIOBE3AHHX
Ha camo jexan miH (HANOHCKM PasIeTHHK).
Vipassba aHATOTHIM YIa3HMa (Metbarbe
BpeANOCTH HarloHa yasa momohy
notenuometpa, hotootnopika, NTC
win PTC 0TnopHuKOM, Heil

OGjacki KanauuTHBHM CeHIOP
Tpuversyje PWM —TTy;icHO-MpHHCKY
Moy

Pasnkyje pan ca AMTHTATHIM Cen3opuMa
(Censop Goje, TemmepaTypHi cenzop,
VaTpassyunu censop...)

Komburyje 12C koMyHuKaumjy Mactep-
caaBe H3MeDy BHILIC MHKPOKOHTPOIEpa
Tpuviersyje RFID untau kapriua
38011 KomyHiKaLjy m3vehy
MHKPOKOHTPO/IEPA H MOBIIIHOT TeftedhoHa
(bluetooth)

Mssom WIFI komyHukaumjy
MUKPOKOHTpOJIEpa 1 pauyHapa

Kpempa pekiiave 1 urputte .

Koprcri LCD avcnej16x2 u LCD
cnnej 20x4.

Tpiveisyje pa ca CTpuiroBiva.
Cnposoan SPI KomyHHKawujy.

Kopcri Mitkpo SD-card modul.

Kpempa 1am1HCKO yKIbyuHBate CBeTIa
[oBe3yje elIeMEHTE MIKPOKOHTPOIGPCKOT
cHCTEMa Y Le/HHY npeMa IPHAOKEHO]
wemn

Mozenyje jeanoctasan
MUKPOKOHTPONIEPCKH CHCTEM Ca
PasIMUNTHM THTIOBHMA CeH30pa 1
U3BPUIHKX efleMeHaTa

TloBesyje crcTem ca pauyHapoM i
npeBatlyje nosaTke Ha i 3 pasyHapa
Tosesyje crcTem ca nepidepHjom

Tpekia ycrien npoetie craiba EEprom
wewmopije EEPROM Ready interrupt. Pax
Ca (et 1 enpoM MeMOpIjoM.
Kopiherse ekeTepHor eenpom Moaya.
Tacratype (4x4 Tactatypa, MeGpaticka
TacTaTypa, KaNAUNTHBHA TACTATYPa)

ADC 1 AnalogComparator interrupt.
Kopuiherse notenunomerpa, uojcritka,
akueHor buzzera, Buine Tactepa
TI0BE3AIN HA CAMO jean Mith (HAMOHCKi
pasIENHIK).

Pat ca anaIorHinM yasinva (Metbarbe
BPEAHOCTH HarloHa yniasa momohy
noterioMeTpa, otooTropiiika, NTC
i PTC oTropHmKoM, i ¢
Kanawntisin censop

PWM —IlyicHo-wipitcxa Moayratija
Pat ca auruTaning cetsopima (Cetop
Goje, Temmeparypit censop, YaTpasayuii
cemop...)

12C komyHiKaunja Mactep-ciase ismehy
BIlIE MIKPOKOHTpOZIEpa

RFID unau kapTiia

KomyHokauutja ir3Mehy MHKPOKOHTpOZIepa
1 MoGHHor Tenedpora (bluetooth)

LED matrix (8x8 LED matrix, 8x8 RGB
LED matrix, 4x8x8 LED matrix) ,
KpEHPalhe JEHOCTABHIX PeKIaMa it
urpiua.

LCD e} 16x2 i LCD amensiej 20x4.
Pazt ca CTpHHroBIMa.

SPI komyHmkauja. Kopiuherse Mitkpo
SD-card modula.

JIAbHHCKH YIPaBIbat ca CeH30poM

Pan ca pencjuma

KoMyHuKaitija ca apyrim
MHKPOKOHTPOTEPOM
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Baok
HacTaBa

o OcriocoGmapatse
yuennKa 1a
KoHCTpy e
jennocrasan
YIpABAUKH CHCTEM

o OcnocoGmasase
yHeHiKa 1a THMCKH
peannsyjy
npesuioKen
npojexar

e oo s

PasyMe Hauli paza Maix MOTOpa
jemioemepre crpyje

PasyMe HauiH paa KOPAuHIX MOTOpA

PasyMe Hauiii Paza yATPacORHIHIX
MoTOpa

PasyMe Hauii paza cepeo MOTOpa

Viipassba pazom MoTopa

KotctpyHue jeanoctasan podor

Koprcrit cemsope

Kpeipa MoZien JeAHOCTaBHOT ciiCTeMa ca
MHKPOKOHTPOICPOM

Pa ca MaTHM MOTOpHMa jeHOCMEpHE
crpyje (DC motoph)

Pajt ca KopauHUM(CTeN) MOTOpHMA ca
KOHTPOJHCAHMM YITIOM TOMepatba

Piezo (y/ITpacoHsitiu) MOTOpH
(yHIAVERTANHO ApYrasHjer npHINA
pana)

Pajt ca cepro MoTOpiMa

Pa ca perjiva

XHApay 4K aKTyaToph BeanKor
WITA3HOT MOMeEHTa)

Perynaunja pazia MoTopa( Meperbe cvepa
oGpraiba, perynatuja Gp3iie 0GpTatba)
KocTpyKiua jeanocTaior pogota
PoGoT ca 11Ba MOTOpa W B TOUKa

POGOT ca YETHPH MOTOpa W UPTHDH TOUKA
Censoph: BUGPaLUje, yIABEHOCTH,
HoKpeTa, npenpexe, MHMe....

Ha rioteTky MOAyia yHeHike yNosHath ca
LILEBIMA i HICXOIMA HACTABE / yHieisa,
TUIHOM PaZia W HAUHHIMA OLEHbHBAILA.

06 HacTape

Moxya ce peamisyje kpos cieache oGmke
Hactape:

o Giox (30 uacosa)

Tozena otesbetba Ha rpyrie

Oxeserse ce e wa rpyne 70 10 yuenika.

Mecto peanmsauje Hactase
o KaGieT 3a pauyHapcKi Xapasep.

Tpenopyke 3a peanusaunjy Hactase

‘Thvexa H3paa npojexta. Tisi TpeGa 1a e 2-
4 nata, Teme GUPATH Y 20T0BOPY ca
VUICHHLIMA, TIPEMA FoHXOBHM HHTEPECOBAIbHMA
W cniocoGHoCTIMA.

Tpe noueTka peaisauije, Aati AeTasbHija
YIYTCTBA 32 CBAKH 3ALATAK, NOETNTH YHEHHKE
¥ Tivose

Ha wacosiva 610K HacTase ypanTi
NIpOjeKTOBaIbE/MOAEANPAILE jeAHOCTABHOT
CHCTEMa, 15eTOBO NPOTPAMHPAILE i MPAKTItHItY
peanauy

Hakoit 3aBpiliene peaisaitje H3ppuiiTH
NIPEICHTOBAILE PAZOBA MPCA LEIM OACILEIHEM.

Ouemnpaie

Bpe/HOBaIL OCTBAPEHOCTH HCXOA BPILIHTIE

Kpo3:

o npaherbe OCTBAPEHOCTH HEXOMA

o yeMeno mararse;

® TecTone MPAKTHNHIX BeITHHA;
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HerBpTH pazpea

WCX0AN VIYTCTBO 3A
TEMA LMJBEBH Mo 3aBpueTky Teme yueti he Gt y cTaisy OE::':?:”?A'M"I’.IE(?% ;‘:;‘;" JIMIAKTHYKO-METOANYKO
sa: OCTBAPUBAISE IIPOTPAMA
Ocnocobmasathe « Tpuvenn USB xomynmkarjy USB KkomyHiKalija MukpOKoHTpOsiepa ca | Ha noueTky yuenike ynosnari ca unesima i
yueHHKa 1a MHKPOKOHTPO/IEPA Ca pauyHapoM pauyHapom HCXOMMa HaCTaBe / yuerba, MIaHOM paza u
Yenocrasn « KopHcTH KomyHHKauijy Ha napaeiion | e KOMyHHKaja Ha napaiieiHoM NopTy HAUHHIMA OLCILHBAILA.
KoMyHHKaLjy nopry o Cepitjcka komynikauija ( RS48S mozyn)
MitkpokonTosicpa ca | o Kopieri cepiicky komynukawjy (RS485 | MHKpOKOHTPO/cpa ca paiyHapom Peamuaunia uacrane
pauyHapo MOJLYT) MHKPOKOHTPO/IEpa Ca pasiyHapos WI FI komyHHKalltja MHKPOKOKTPOAICpa ca | @ Teophjcka HacTasa (62 saca)
« Kopern WI FI omyHukauujy pauyHapom o Bexde (62 wacosa)
MUKpOKOHTPO/IGPa €2 PatiyHAPOM TIporpavpaike nopra o wactana y 6a0ky (30 wacosa)
« Owryun kojy komyHikawijy he
npumeniTH Bpoj uacosa no rewama
« e nporpame 3a MporpavHparse Mopra @ KomyHHKaLija MHKPOKOHTPOIEPa H pauyHapa
(10+10)
o Meperbe curnana y peainom spevetty (646)
Komyumi . Mnipopaqynapn - ? (I2+16)
aunja e
o o Komynikauja (16+16)
" o TIpuiena MHKpOPaUYHAPCKOT CHETEMA
KoHTpo
(14+14)
acpan
“”;z"’ Meeto peamuanuje nacrage

Vuroniua i saGopatopija 3a Reide

Iozena onemersa na rpvie

Oxtesmerbe ce 1€ Ha FpyIe IPHANKOM
peamaue BexoH, y rpyni je 10 10
yuennka.

Mpenopvke 3a peaausaunjy nacrase

TpeaVeTHH HACTABHHK MOe I3veHHTH 10 10%,
ay3 caraacrioct Crpysnor eha 10 20%
npenopyveHor catpiaja.
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e« Ocnocobmabame
YHCHHKA 32 Meperbe
CHTHAA y pealtHoM
BpeMeny

Tpimersyje Teopey o oxaBHpaiby 3a
Meperbe CHTHATa

Tpukasyje curmaze na TFT LCD touch
sereen ey

PasyMe XapMOHMCK1 CrieKTap
HAH3MEHHHOT CHIHATA

Mepetbe ciriata y3 kopuuilierse Teopeme
0 oxauparsy

Tpukas curnana na TFT LCD touch
sereen aneniely

XapMONH]CKH CTIEKTap HAH3MEHIHOT
curnata

Ha waconvia Teoprje oGjackiTh yuennunva
TeopeMy 0 01aGHpalby KOHTHHYQIHHX CHIHATA,
Ha Be3Gama pea3oBai 3aaTKe koji Kopiere
TFT LCD touch screen aucruiej 3a ynpasssaise
MEPEILEM KO 1 33 MPHKAS PE3YJITATA MEperba

3a peanusaluy HacTase KOPHCTHTH GHGNHOTeKE
00jacHN NPHHLIMN pajia CaBpeMEHOT
MHKpopauyHapa.h , SevenSegment.h
,TimerOne.

Mepene
enrnan
ay
peanno
M
Bpemen
Yy
© VcBajame 0CHOBHIX Tlojam MitkpopatyHapa
3Harba 0 JeiHILIE T0jan MIKpOpayHAPCKOT Toxena MikpopayHapa 3a peansaunjy Hactane 04aGpaTH jesa THn
MHKPOKpauyHapuma cicrema; Tperzien KapakTepHCTHKA rpaguKor MukpopauyHapa (Raspberry Pi, Beaglebone
HaBele nozeny MHKpOpauyHapa; npouecopa W HEKH APYTHH aKTYeIHH MHKPOPAyHap).
© 00crocobmanarse pasiliiKyje pasHaiTe apXHTEKTYPE OnHC MEMOPH]CKOT MoZICHCTEMa,
YieHiKa 2a noBeKe MHKpOKOpaUyHapa; Onie mirepdejca na waouHL OGe3GeuTH 2a Ha wacy BexOH a jeaom
MikpopauyHap ca ojaciu npuHUMn paa caspeveHor Ol OMLUITEHAMEHCKHIX YAQ3HO/MIA3HIX | MUKPOPAUYHApy PAZe HAJBHLLE 1BA YUCHHKA.
pastnTIM MitkpopatiyHapa; niosa (GPIO) VueHuLIIMA OGJaCHHTH 0jaM MIKpOPaNyHapa 1t
M THTIOBHMa ceHOpa, noBe3yje MHKpopatyHap ca niepidepijon CIpyjHH H HATOKCKI HIBOH Y YKa3aTH Ha PasBoj MUKpOpatyHapa
'_:;z‘;g: ounTa 1 oGpanH 0GjacHH yJ10Ty ONIEPaTHBHOT CHCTeMa y MHUKpopasyHapy, npuaarohasate HiuBoa | OGjacHNTH 0CHOBHE (hyHKLje MUKpOpasyHapa 1

10GHjeny BpeaocT.

®  Ocnocodbapatbe
YHeHHKa J1a MoBeke
MUKpOpauyHap ca
pasIHUHTHM
THTIOBHMA H3BPIIHMX
enlemeHara

13BpaHOM THIY MHKpOpatyHapa

paxiikyje THIIOBE ONIEPATHBHIIX CHCTEM Y
13BPANOM THITY MHKpOpaUyHapa

WHCTAAMpA OMepATHBHH CHCTEM Ha
MitkpopatiyHap

nI0Be3yje MHUKpOpAUyHAp HA HHTEpHET 1
nozelaBa cBe MoOTpeGHe napamerpe

ToBesiBatbe MUKpopayHapa ca
nepudepujama orrop, (HDMI,
Display Port, DVI, VGA...), Tactatypa,
M,

VTiiaj KonurypaLie MiukpopasyHapa ia
noTpouliby erieprije

Hanajatse MitkpopatyHapa

ViHCTATAUMja 1 NI0XEWABAILE KOROHOT
OmepaTHBHOT cHCTEMa.

npuHun paza

HasecTn cae Moty te /KOMIIOHENTe/ caBpemeHiix
MHKpOpaUyHAPa it YKPATKO OGJACHHTH 1bi1XOBE
yaore

OGjacHHTH MpHHLIT NPOrpaMHparba
MHKpopauyHapa

HaecTH TPeiyTHO aKTyeHe MHUKpOpatyHape
Kojt nocToje Ha TpRMILTY

Ha 4acoBHMABEKGH OGJACHNTH YIIOTY TIOJEHHHX
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TioziecH NoTpeGHe napaviaTpe 3a Npasiian
DA MHKpOpaUyHapCKOT CHCTeMa

WHCTAAMPA AMLIHKATHBHE MPOTPAMC Y
MHKpopatyHap

N POTpaME Y MHKPOPAYYHAPCKOM
okpyKeiby

KopHeTH Ceriope

OBE3yje MHKPOPAUYHap Ca C/ICKTPOHCKIM
KomnoHeHTava

e web anaukatuy
WHCTATHPA Pa3THITE anANKATHBHE
nporpave

e e e

Wrcrasaunja n nojeuasame rpaguikor
onepariBHor cHCTeMa

akypupaibe Kepresa a oapeherry Bepsiy
(mponanaerse oaropapajyhe sep3ije,
Kouurypicarse, npesoherbe it
HHCTaNaWNja KepHea). Pa ca kepHen
Moy A

Toesnsarbe Ha wpexy (Ethernet)

Tosesnsaibe na mpexy (Wifi)

Tose3narbe a wpexy (USB tethering)

Tose3uBaibe 1 nojewaBaiLe paza Kavepe

HHCTAIaUH] ANTIHKATHBHOT H CHCTEMCKOT
Co{pTBepa Ha MUKpOpaUyHapY

Pax ca nporpamckiny jesikom (4 uaca)

Paz ca KomnoHenTaya (1eric],
ractarypa, Led diode, Led matrix...)

Pax ca censopuma ( TeMnepatypa,
BAKHOCT, IPHTHEAK, CILIA..)

Villie I3MEpEHIIX N101aTaKa y AATOTEKY

Tlpikas na webu

Je108a MHKpOpavyHapa. OGjachnTh HauHH
noBe3mBaiba ca nepidepnjckim ypehajuma,
VKA3aTIH Ha CAWNHOCTH 1 PAIHKE Y OHOCY Ha
pauyHapeki cieteM.

Ha yacoBiva BeKGH CBAKH yueHHK TPeda 1a
n0Beke MHKpOPatlyHap Ca nepHpephjaa.
OBpaTHTH Naiby Ha pasIHIHTE THIIOBE
T10BE3HBAIbA CA MOHITOPOM.

TpH OGPaLH OMEPATHBHIX CHCTEMa CKpEHYTH
NKHbY Ha CTHIHOCTH H PABIHKE Ca
OMepaTHBIIN CHCTEMIMA y pauyHapUMa
(aeckron, nanron...). Ako je Moryhe oapazuTi
Gap jean KOH3OMHH i jeaan rpauuki
onepatiBHit cHCTeM

TIpi 0GpaH NIOBE3HBAIbA HA MPEKY NOACETHTH
YueHlKe Ha TPAHBO H3 NPEAMCTa patyHApCKe
Mpeske. Ha uacoBiMa BeGH OAPALUTH 1
Aitany it GexHHY BAPUJAHTY NI0BE3MBAISA.

OBaBe3HO OPAAINTH HHCTATALIM]Y OHIEX
anauKaTHBHIK NPOrpava Koji e ce KacHije
KopHCTHTH y paty

Onaparn nporpavexn jeani (Python, JavaScript
..) KOjH YUHHLU paze Y IpeaMeTy
TIporpavitpaibe y HeTBPTOM paspedy.
TIporpavicki jesH pasiTH ICTaHO y
npeaMeTy Mporpamipaibe, a y
MHKpOPAUYHAPCKIM CHCTEMHMa 2
TIPHMEHHBATH Ha KOHKPCTHIM IPHMEPHMA.
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Komynni
aunja

Ocrocobsasaibe
yuenika 1a
yenocrasu
KomyHHKaLmjy
MitkpopatyHapa ca
enementiva
patyHapckor cicTema

wn3aGepe onrosapajyhn THI KomyHmKaunje,

ROBEKe MUKpOPatyHap ca JpyriM
ypehajem (patyHapom, MHKpOpatyHapO,
MUKpOKOHTPO/IGPOM, MepHdEpHioM),

yenocTasn nesy mvehy eneveriata
pauyHapCKOr CHETeME

pasMeHi noaTke H3mel)y KOMIOHEHTH
pauyHapcKor cieTene

KOH(UrypHLIG jeHOCTaBaH pasyHApCKit
cheren

« Viora KoMyHHKamje y
MHKPOpAtyHapCKOM CHETeMy.
o Tunosu KomyHHKauje

o UART,

o SPI

o EC,

o l-wire

o WiFi,

o Bluetooth, BLE(Bluetooth mane
chare),

O Apyri THIOBH KOMyHIKaLITe
(yKoAitko nocToje)

VriotpeGa GioTeka 3 KOMyHHKAL]Y

ToBe3iBatbe MUKpopasyHapa ca
MHKPOKOHTPOIEPOM

ToBe3iBatbe Z1Ba MUKpopasyHapa

ToBe3iBatbe ca MOGHTHIM TeehOHOM

TloBe3iBatbe MHKPOPayHAPCKOT CHETeMA
ca PLC-om

Mpenopvke 3a peaausaunjy nacrase

Ha acopima Teopitje OPALITH NpHHLAN paa
TI0]CAMHHX THIIOBA KOMYHHKALUIje, HABECTI It
omicaTH napaverpe Koji ce KopHCTe ¥ Toj
BPCTH KOMyHHKaLje.

Ha uacoBiva BexGH 0APATHTH NpHMEpE Ha
13BPHOM MPOTPAMCKOM je3HKy 3 CBaKH THII
KomyHmKauje. [Tpvepe 0patiTit ca
PASIMITIM CEH3OPHMA Kojit KOpHCTE .

VKOIHKO H3aBpaHit MHKpOpaUYHap HeMa CBe
HaBeZeHe BpCTE KOMyHIKALUAe 1T Hya Heke
Apyre [PAHBO NPHIATOLNTH hMA.

¥ paly KOPHCTHTH rOTOBE GHGHOTeKe.

ToBe3HBatbe MHKPOPANYHAPCKOT CHCTEMa €A
PLC-0M 02patiTh Camo Teopujcki

Mpeior 1aGopatopujcknx Bewo)

e Ounmaame nozataxa ca censopa Kojit
noapuasa UART komyHiaiujy,

e Ounrapaime noaraxa ca ceH3opa Koji
noxpikasa SPI KoMyHHKAUH]Y,

o Ounmaame nozataxa ca cen3opa Koji
noxpiasal’ C KoMyHHKaUH]y,

e Ounrapame nosaTaka ca cesopa Koji

noapikasa 1- wire komyhiKaujy

®  Ounrasaie jeanor cesopa; npikas
OuiTaHiX noaTaKa Ha BeS HHTEp(ejcy

o KomynuKauja ca MHKpOKOHTPO/ICPOM
npexo kadaa n Bluctooth, BLE
KoMyHHKawja

o Komymnkaunja ca apyrim
MHKpOpauyHapo

o Tlosesisaibe ca MOGWTHIM TenedonOM
npeko MoBiLte Mpeke
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Tpivena
MHKpOp
auynape

xor
cucrema

Ocriocobbasatbe
yuenika 1a
CavocTatio niwe
nporpave 3a
oaabpan Tin
MIKpOKOHTPOIepa

Ocnocobbaparse
Yu€eHHKa /1A MOBeke
MHKpOpauyHap ca
MUKDOKOHTpONIEpM
a

nile nporpanie 3 ozaGpaik TN
MIUKpOKOHTPOTICPA

NOBE3Yje MUKpOpaUyHap ca PasTHNTIM
THIOBIMa cen3opa

OulTa BpEAHOCTH Koje ce 10Hjajy Kao
PesyaTaT npUMeHe cen3opa

0GpaIi NpouHTaHe BpeAHOCTH

npukake 10GHjeHy BpEAHOCT.

NOBE3yje MHKPOpAyHap Ca PRy HTIM
THOBINA HIBUIIIX eleMeHaTa
(cperriehe awozte, KopauHit MOTOPH,
CepBO MOTOPH....) 1t 12 YNpaBsa ca
bitva.

nwe jeanocTaie BeS i AeckTon
anKawe Koje nozaTke emewTajy it
Kyne 3 Gase nozataxa

pazyme ynopedy MHKpopayHapcor
CHCTEM y H3PALH jEAHOCTABHIX
anmkaia 3a npahiemse naverHix
okpyKerba

pasyMe ynopeGy MHKpopasyHapcor
cheTena y poGoTHLI

Pal ca JWPHTATHIM YIa31Ma it 13a3HMa

Paz ca kavepom
Tokpetarse 1 yroTpeGa Be Hutepdejca
Pa3noj anamkaurja 3a npikynsare
CeH3OpeKHX N0AATaKa

CwmewTaj, awania 1 BisyenHzaLa
OUITAHMX MOATAKA, IPHKA3 Ha BeG
untepdejcy

i3pana n nMniemenTaumja jeanocTaBHix
anukaua 3a npaherse naveTHi
okpykeiba

Mpesior na6opaTopujcknx Bewdn

o Tlpnvep jeanoctasnor w3nasa: Vmyueise
W Hekbyuerse caeriche aoze KomGunaunja
yaasa w waasa; Vicnyanparse caetache anoze
Toohy MHKpOnpeKiAata (OCTyLIKIBaILE
XapABEPCKOr NpeKiAa (MPHTHCKA Ha
MUKpONpeKitzat) 1 0Gpaza )

o Tlokperame jeanocTasnor e cepaepa i
yroTpeGa BeS iHTepdejca 3a KomyHmKaly ca
MiKpopauyHapom it nepnepujama (ynorpeda
Moaynia 3a http KoMyHHKaUHjy, pai ca (aja
CHCTEMOM H BEG COKETOM) - YK/byelhe AH0Ae
npexo neG irepdejca

e OunTaBaibe jeAHOr TeMIEpaTYpHOT
CeH30pa, OUNTABAILE BILLE CEHIOPA
HCTOBpeMEHO; CMelUTaj, aHaT3a 1t
BIBYEII3ALIA OUNTAHHX OAATAKA, MPHKA3 HA
8e6 nnTepejcy

o PIR censop, zetexuija nokpera,
KOMGHHOBaIbE Ca KAMEPOM, NIPABIbELE
otorpaguja/siiea npi seTeKiHjH HOKpeTa

e Vipasmame pazom DC, cepso n KopauHiix
MoTOpa, KowTponia Gpitiie i cyepa, [passerbe
poota ca 2/4 Touka/MoTOpa, KpeTaibe,
KOHTPOIIa KpeTaiba posoTa npeko nes
untepdejca

o Vapaseyumn ceusop, Mepeibe Zasbithe,
KpeTarbe poGOTa y yHKLUjH yAQLEHOCTH 01
npenpexe.

o Axmuin IR censop, IR LED, IR aasbithcko
ynIpamarbe, ynoTpeSa MHKpopayHapa y
KonTpoH paia ypehaja, IR kotTposa paa
MHKpOPaUyHAPCKOT CHETeMa, KOHTpOTa
KpeTarba posoTa.

TloBe3HBaILE MIKPOKONTPOTEPA ca
MHKpOpayHapoM, yrioTpeGa
MHKPOKOHTPOA1CPa 32 IPHKYTLLAIbe AHATOTHIX
yaaa

BPpeaHORaIke OCTBAPEHOCTH HCXOA BPLIMTH KO3:
« npaliebe 0CTBAPEHOCTH HCXOMA;
* TecTORE 3HaIba, MHCMEHE 3ATATK
+ ycMeHO H3narame;
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« npaherse OCTBAPEHOCTH HCXOE;
IpOBEpY MPAKTIMHIX BewTHHa.

Hacrasa y
Garoky

« OcnocobbaBare
yueHHKa /1 Kpenpa
jennoctasan
pauyHapeKH cHCTeM

© Mozenyje jeanocTasan ciicTem ca
MUKpOpAtyHAPOM

© KpeHpa MOZIeT JeAHOCTARHOT CHiCTeMa ¢
MHKpOpaUyHapoM

®  KoH(UIypHuE, 0BEIKE H NPOTPAMHPA
jeanocrapan cherem ca
MHKPOKOHTPOICPOM /1tH
MHKPOPatyHAPOM H HEKOHKO
nepudephix ypehaja

©  KOpHCTH TeXHIuKy JOKyMeHTaUjy 1

nanpask 1¢0 ypelaja win ypehaj Gasupait
Ha 0APENeHOM Tilly MIKPOKOHTpOZIEPa

©  Kpempa TexHINKY A0KyMeHTay 1t
npaBH ynyTCTBO 3 YNOTpeGy
MIUKpOPaUyHaPCKOI CHCTEMa KOjit e
Mo1e1080
e ipabyje koprciirka ynyTeTsa 3a
PasHINTE KaTeropije KopHCHIKa

o yuectayje y pany Tma, npeataxe
peleiba yHyTap THMCKOT paa it
uckyTyje 0 ibiva

.

Kopuuherse Mitkpopauyapa y
poGoTima

Viipapbarbe MOTOPIMA it OCTATIM
I3BPLINNM CleMEHTHM
Mspazia MKpopayHapeKor cHeTemMa
noBe3aKor Ha HHTEPHET Koju he BpuinTH
Meperbe Heke (GIU3HIKe BeniHe

Vspana MikpopasyHapexor cicTema
110BE3AHOT Ha HHTEPHET Koji e

YIIpaBJLTH pazom Hekor ypehaja

Vapana poSora

¥ paily KOpHCTHTH roTOBe GHGAHOTeKE.

Kpo3 NpuMepe 0APAITH HAuMH IPHKYIIbAMA
ToIaTaKa ca pasTHIMTHX cen3opa (NoACeTHTH
yueHike Ha FPAIHBO 13 NPeAMETa
MitkpokonTpozep - 3 romiia)

Koz 1360pa cei3opa BHLIE Nakibe NOCBETHTH 1
e 0ByXBATE PAXIHIHTI HAHHN KOMYHHKALUje
u3mely cen3opa i MIKpOpaUYHAPa & Malbe O
Ty GUsIIKE BeAMMHE Koja ce Mep

OPATIH 1 NPHKYIbAIE 0ATAKA AUPEKTHO Y
MHKpOPaUyHaP KaO I TPHKYILbatke oMol
MHKpOKOHTPOJIepa

Ha MCTIM NpHMEpIMa 0TI Has i
NpHKYIL/batba, 00PALe  NPHKA3A NOJATAKA.

VIpaBskaibe MOTOPHMA it AYTHM HIBPIIHIN
eslemenTiMa (peneji, caetiehe awoze i c1)
OAPAINTH 1 APEKTHO 1 MpeKO
MHKPOKOHTPOAEPa.

Toxasati Kpo3 MpojeKaT Kako ce
MHKPOKOHTPOJICPCKH CHETEM MOKE KOPHCTHTH
I3paty jeaHocTaBHIX arLKawa 3a npaherse
NaMETHHX OKpYKCHba.

Tokasati Kpo3 npojexar Kako ce
MIKpOPaNyHaPCKH CHETEM MOKE KOPHCTHTH y
poGoriun.

KOPEJIALUAJA CA IPYTMM NPEIMETHMA:
~ Tporpamipatse, Onepatibii cictemi, PauyHapcke Mpese, EnexTporika, Pauysapckis xapisep, Opikasaibe pastyHapckiX cierenma, Texmmuka 1okymenTatija, Matematitka,
®usnka, OCHOBE e/IKTPOTEXHHKE
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PAYYHAPCKE MPEXKE

1. OCTBAPUBAILE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PASPEJ] HACTABA

Teopujcka nactasa Bexoe Tpakritna Hacrasa

Hacrasa y 610Ky

TIPAKCA

VKYITHO

1 68 34

18

102

2. UWJBEBU YYEIA

Criliathe OCHOBHIX 3Hatba W3 KOMYHUKALMOHHX TEXHOTOT Hja

Criiarse OCHOBHIIX 3Haiba O (hyHKLMONHCAIbY PAUyHAPCKE MpEKke

CrHuarbe 3Harba 0 NACHBHO] H AKTHBHO] MPEAHO] OpeMHt

Ocniocobmanarbe 3a konpurypiicarse LAN Mpeske it IpoBepy iberie (hyHKIHOHATHOCTI
Ocnocobubasarse 3a nosesiparse LAN wpexka

Pa3Bijaike NO3UTHBHOT OAHOCA IPEMa HOBHM TEXHOTOTHjaMa

3. HABUB U TPAJAILE MOAYJIA

Paspen: Tpehn

Pex. 6p. HA3MB MOAYJIA

Tpajaibe MoAy:ta (Hacosi)

1

TIpHHLULIIN PAYYHADCKIX KOMYHHKaUHjA 10+2
2. Mpeikia KoMyHIKaunja i npoTokon 18+8

3. Ypehaju 3a nosesupaie 16+ 10
4.

MpeskHe TexHON

Hje M yMpexaBarme

24+ 14+18
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4. UMJBEBH, HCXO/H, OBABE3SHH U NPENOPYYEHH CAAPKAJN U YIIYTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE IMTPOI'PAMA

Hasie Moaysa:
Tpajarbe Moaysa:

TIPHHUHIN PAMYHAPCKIX KOMYHIKaIIja
10+2 uacopa

UULEBU MOAYJIA

MCXOU MOAYJIA
Tlo saspieTky Mozty7a yuieruk he Gt y
cramy na:

OBABE3HH NPENOPYYEHU
CAZIPKAJH MOAYJIA

YAYTCTBO 3A
JMIAKTUYKO-METOMYKO
OCTBAPUBAIE NPOTPAMA

© VeBajane ocHOBHIX
3HaIba O pUHLKTIMA
pasyapekinx
KomyHIKaLja

HaBede 1 0GPAXIONKH elleMenTe
patyHApCKHX KOMyHHKaLtja

TIOpe.M BpCTe Mpenoca nozaTaka

nope:M BpCTe NpoToKonA

HaBeIe BPCTE FpeliaKa TOKOM NpeHoca
1101aTaKa 1 OGJACHH TeXHIKE HIXOBOT
oTkpuBarsa

HABEIe MPEHOCTH H HEAOCTATKE OCHOBHIX
UIINKIX TOTOTOr M2 pasyHAPCKITX MpeKa

OCHOBHH CAIeMEHTH patiyHapeKiTX
KoMyHHKaLja

Tlpetioc noaaraka (ca koyTaujom Besa, ca
KOMYTALULjOM N1aKCTa, BHPTYCAHOM BE30M)
Tlporokonit (Ge3 yenocTasbarba nese, ca
yenocTapbaren Bese)

Vnpasmatse rpetrkana (n3sopi,
OTKpHBAIbE, HCIPABLAILE)
Kateropusaunja pasyHapekix Mpea (1o
MeIijyMy Kojit Ce KOPHCTH 32 IPEHOC, 1o
TOMONOTIjH, 110 BPEMEHCKO] MOCTOJaHOCTH,
110 IPOCTOPY, 10 yHKLUHOHATHOM OAHOCY
“nanona)

Ha ioteTKy MOy yHeHike yNosHaTH ca LibeBiMa
W HCXOMA HACTaBE / yuetba, 1aHOM Pala 1
HAMHHIMA OLEHHBAILA.

OGuuum nacrase
Moxys ce peanisyje kpos ciiesehe oGake Hactase:

o Teopuja (10 uaca)
o Bewde (2 uacosa)

Tosena onesmera na rpvne
OZesbeibe ce 3a HacoBe BKGH A€M Ha rpyre 10 10

yueHuka

Meero peamusanuje nacrase
o KaGHHET 32 patyHApCKH XapABep.

Ipenopyke 31 peansauniy uacrase
o Canpikaj Hacrase ce peamsyje Kpo3 MeTode
aKTHBHO OpHjeNTIICae HacTaBe

Oueupame
BpeliHoBathe 0CTBAPEHOCTH HEXOZA BPIIHTH KpO3:

o npalieibe OCTBAPEHOCTH HEXOA;
 YCMeHO H3narabe;
o TECTOBE 3HAMA;
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- 00jacHH yJI0ry KBOTa JHCKa;
- ofjacHu yJIOry M 3Hauaj nocTynka
€HKPHIILIHje H KOMIIPECHje nojiaTaka

Jnonatror/noctojeher codreepa Ha paaHoj
cTaHnuK

MHCTA/IMPa U KOH(UIypHIlle HOBH Xap/aBep
KOH(HrypHIle KBOTE MCKa

BPLUM ONITHMH3ALHA]Y M TIPATH Npoliece
ONEPATHBHOr CHCTEMa

noBe3yje pauyHape H Ipyre MpexkHe
ypehaje u kpenpa paauy rpymy

MHCTANMpa W KOH(HUrypuie BeG cepsep
nozewasa firewall

BPLIM €HKPUIILIM]Y H KOMIPECH]y MojlaTaka

Hajtzop, Hanorpaiwa u
O/IpKaBatbe
pauyHapCKHUX cHcTeMa

- OMnHLIE CTPYKTYPY MHKPOIPOLIECOpa U
0BjacHH yJIory CBaKe LeMHe

- ofjacHu ynory u pyHKIH]y MeMopHje

- ONHMIIE HAYMHE 32 OTKJIAHakhe rpelaKa y
paly MEMOPHjCKHX MOTyNa

- o0jacHH YHYTpallliby CTPYKTYpY H
NPUHLMI pajJia MEMOPHjCKHX Kosla

- 00jacHH yJIOTy M HAaUMH pajia Hamajarba

- 00jacHH yJIOry M 3Ha4aj MaTHYHE MI04e

- pasfMKyje BpeTe CI0ToBa H 06jacHH
HUXOBE KAPAKTEPHCTHKE

- ofjacHu yJIory MpesKHOT ajanTepa

- HaBeJie Ie/IOBE BH/IEO CHCTEMa H 0GjacHk
HXOBY yJIOry

- ofjacHu nojam KBapa y pauyHapckoM
cucremy

- HaBe/ie Hajuetnhe KBapoBe pauyHapa U
006jacHH y3poKe HHXOBOT HACTajatba

- HaGpoju 1 0GjacHH BPCTE OIpKaBatba
pauyHapcKor cucTeMa

- aHanM3Mpa pesysITaTe TECTOBA W M3BOAH
3aKJbYUKe O TAYHOCTH MPETNOCTABKe O
HajBEpPOBATHH]EM Y3POKY KBapa

- objacHu HauMHe JIMLEHLMpatba codTBepa

- 00jacHH yJIOTY AMPEKTOPH]YMCKHX CEpPBHCA

Yrpajin/3aMeHH jeIMHHLLY 3a Hanajarbe
onabepe oarosapajyhe kyhuiire 3a
n3abpaHy MaTHUHY MJI04Y

yrpaau/3aMeHu MaTHuHy miody y kKyhuinre
onabepe moztysie 3a noctojehe cotose
yrpaau CPU Ha MaTuuHy niouy

Yrpaji MEMOPHjCKe MOJTyJie OTiepaTHBHE
MeMOpHje Ha MaTHUHY TI0YY

noBeske pasuuuTe M3naske ypehaje ca
LEHTPATIHOM jeAMHHLIOM

npouenH a 11 onpehena pauynapeka
KOH(Hrypalja MOXe j1a ce HaJlorpaiH
BPLUM MOCTYTAK HAZ0rPajiibe pauyHapcKe
KoH(urypauuje

TECTHPa HCNIPABHOCT padyHapa
HICHTH(UKYjE HEHCTIPABHE KOMIIOHEHTE Y
pauyHapCKOM CHCTEMY

PasiHKyje U IPUMElbYje BPCTE OApPIKaBabA
patuyHapcKor cHcTeMa

cacTaBsba MJ1aH PeIOBHOT H NPEBEHTHBHOT
OfIpiKaBarba

npersie/ia pauyHap y UMby JeTeKiHje
CHMNTOMA KBapa

KOPHCTH pasiii4uTe Nporpame 3a
JIMJarHOCTHKY XapJABEPCKHX npodiema
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Hasus monyna:
Tpajarse Moaysa:

Mpeana KOMyHHKAUMja W POTOKOIH
18+8 uacosa

UM/bEBH MOAYJIA

HCXOJH MOAYJIA
Mo 3aBpUIeTKY MOZYIa yuieHitk he Gt y CTarby 1a:

OBABE3HU U MPEMOPYYEHHU
CAPI)KAJM MOAYJIA

YIIYTCTBO 3A
JMIAKTUYKO-METOAMYKO
OCTBAPUBAKE ITPOTPAMA

o Vesajare 3nara o
HauHiy KoyHHKaUHje
W OCHOBHIM
npoTOKOMMMA I3 CKyNa
TCP/IP

®  OcnocoGbasaibe 3a
Kopuuhense HapeaoH
onepaTHBHOT CHCTeMa
3a TecTUpahe pata
Mpexe

 HaBoMH 1 OMCYje OCHOBHE (yHKLjE CBAKOT
nipoa OSI it TCP/IP Mozena

e nasomn 0 oGjawsasa Hameny riasix TCP/IP
npoTokoa

o objachit nojast IP azpece 1 npiKake CTPYKTYpY
IP anpeca 3a ceaky Kiacy

o pasikyje jastie i npuBaTHE MpeKe

o kopucti TCP/IP pyTitie 3a nponanakerse it
OTKIaIbaNE KBAPOBA Y MPEXKH

Craizapan, pedepentra ena i
opraiiauje

OSI Mozen noxataka

TCP/IP mozen

Cxkyn TCP/IP npotokonia

1P axpecuparse (Ipvd, Ipv6)
Mpeskna Macka

Knace IP azpeca

Jaghe W npiBaTHe atpece
TCP/IP pyrike 3a pelusapatse npobiiema
Wa Mperit

Ha 1oueTKy MOAYIa yueHitke YIIO3HATH Ca LULLEBHMA 1
HCXOHMA HACTABE / Yuelba, IIAHOM Paja i
HAUHHIMA OLCHUBAILA.

Ob6anun nacrase

Mouys ce peanisyje kpos cezehe oGmke HacTae:
o Teopuja (18 uaca)

o BewGe (8 wacosa)

Hozena o1emetba ua rpvie
Ouesmerse ce aemn Ha rpyre 10 10 yueritka.

Mecto peanmauuie nacrane
« KabiheT 3a pauyHapcKit Xapasep.

[lpenopyke 3a peamuzauuiy uacrase
o Canpaj Hacrase ce peaisyje kpo3 MeTone

aKTHBHO OpHjenTHCaHE HacTane

Ouermupare

Bpeanoaihe 0CTBAPEHOCTH HEXOAa BPUINTH KPO3:
« npahicise ocTBapeHoCTH Hexo1a;

o yowero marare;

o TecToBe Hama;

o TECTOBE MPAKTHUHHX BELUTHHA;
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Hasus monyna:
Tpajarse Moaysa:

Ypehaju 3a nosesusaime
16 + 10 uacosa

UMBEBU MOAYJIA

HCXOAU MOAYJIA

Mo 3aBpuieTky MoAyIa yueHik he GHTH y cTaiby 1a:

OBABE3HU U MPEMNOPYYEHU
CAPI)KAJU MOAYJIA

YNYTCTBO 3A
JAMAAKTUYKO-METOAUYKO
OCTBAPUBAIE IPOrPAMA

o Vesajare 3nara o
BpeTava
KapaKTepHCTHKaMa
pasnmunTI HHTCpGejca 32
KomyHiKaunjy 1 ypeeja
3 NIOBE3MBaAILE

o Ocnocodmanarbe 3
Komuryprcarbe ypehaja
3 NOBE3MBAIE

HaBezie H 0GacHH KapaKTEPHCTHKE NPEHOCHHX
Meajyma

yropehyje kabnose

BpLUIN H300D Ka070Ba y 3aBHCHOCTH 01 3aXTEBA
nasesie u oGjacki yaiory nutepdejca pauyapa
onmwe (yHKumjy Moena, hab-a, switch-a,
bridge-a, router-a u gateway-a

BpuIH w360 ypehaja y 3aBHcHOCTH 01 3axTeBa
o KoH(urypHie Mpexre ypehaje

Bpcre npesocHix MeajyMa
KapaKTepHcTike npeHocHix Meaujyma
Bpere kaGrioBa (KoaKcHjani, ca
YOIPEIICHHM NapHLAMa, ONITHUKH)
Mpesia kapruua

Mozem

ISDN Tepwmunan azantep
ADSL/DSL vozen

USB

FireWire

IrDA

Repeater

Hub

Bridge

Switch

Router

Gateway

Ha 0ueTKy MOAYIa YUCHIKe YIO3HATH €A LILLEBHMA
W HCXOIIMA HACTABE / yuerba, ILIAHOM pata i
HAUHHIHMA OLCHUBAILA.

O6auun nacrase
Monyx ce peansyje kpos crenehe o6auke HacTane:

« reopija (16 waca)
« BewGe (10 yacosa)

Hozena o1emetba na rpvie
Ogeserse ce aemn Ha rpyre 10 10 yueritka.

Mecto peanmzaunje nacrase
 KaGuieT 3a pauiyHapexi Xapasep.

[lpenopvke 3a peamuzauuiy uacrase
o Canpaj Hacrase ce peaiyje kpo3 MeTote

aKTHBHO OpHjeTHCANE HacTane

Bpeanoarhe 0CTRAPEHOCTH HEXOAA BPUINTH KPO3:
« npahieise ocTBapeHoCTH Hexoa;

« yowero marare;

o TecToBe Hama;

TECTOBE MPAKTIHIX BOwTHIA;
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Hasus monyna:
Tpajarbe Moaysa:

Mpeikne TeXHOI0TH]e H yMpeKaBaie
24_+14 +18 uacoa

UM/bEBU MOAY.JIA

UCXOAN MOAYJIA

o 3aspuieTky Mony/1a yuieHuk he GnTin y crary 1a:

OBABE3HHM U MPENMOPYYEHU
CAZIPXKAJU MOAYJIA

YIYTCTBO 3A
JUAAKTHYKO-METOAUYKO
OCTBAPUBAILE ITPOIPAMA

o Vesajame 3naima o
NIPHHUMIHMA MPEKHIX
TexHonorHja

o OcnocoGmapaibe yueHmka
3a kpenparse LAN mpeie
W npoBepy HheHe
yHKumORaTHOCTH

®  OcniocobsbaBare yueHuka
3a nosesuBarse LAN
Mperka

o oGjachit MeToze npieTya

pasukyje Mpeiie TexHoz0rHje

 anI3Hpa OrpaiIeIba, MPEAHOCTI 1 Mate
cBake TexozOrHje

o aBomu 1 oGjaimapa kapakTepictitke WAN
TexHonorkje

©  HaBOMM M OGjallINABA KApAKTEPHCTIKE
TeXHOIIOrHja ek HIHON NpeHoca

o nosesyje mpesie ypehaja y LAN mpey i

Jozemyje v P anpece

TOBEIKe JBe M0KaAHE MpeKe

NOBE7KeE YIABEHOT 11HA Ca TOKATHOM MPEKOM

NPOBEPH (Y HKIOHATHOCT Mpeske

KOPHCTH MpeskHe pecypee

Vnpasatbe MpHCTY oM

Vnpasbaibe TOKOM

Ethernet

Ethernet crarapan

Token ring

FDDI

WAN texnonoruje (jasna Tenedoncka

MPpesKa, MpeTIIaTHHIKA THHHjA,

w3HajMbeHa nHmja, X.25, Frejm

relej, ATM)

* Bexuune Tonosornje (bluetooth,
WiFi, WiMAX)

o Tlose3mpaibe MpexkHiX ypehaja

© TlpHcTyn MpexHM pecypenva

Hacraga y 610ky:

o Tlopesiparse MpeikHix ypehaja y LAN

Mpeiky n aoxesmupamse [P azpeca

o Tloresupaie MpexHinx ypehaja y LAN
MpEsKY W KOH(UTYPHCatbe AKTHBHIX
Mpexiix ypehaja

o Tlopesiparbe 1Be JOKaTHe Mpeske

Ha noveTky MoZy1a yueHiKe yNOsHaTH ca LiUbeBiMa
M HCXOMIMA HACTABE / yuetba, IIAHOM paja H
HASMHIM OLLETbHBAIba.

OGauun nacrase
Moy ce peanisyje kpos caenche oGmuke Hactage:

o Teopuja (24 uaca)
o Bexbe (14 uacosa)
« wacras y G7oky (18 wacosa)

Tozena onemena wa rpvne
Oxesbetue ce aenn a rpyne 20 10 yuenika.

Mecto peanmsauuie nacrane
« KaGiher 3a pauyHapckit Xapeep.

llpenopvie 3a peanmsauniy nacrase

o Canpikaj HacTase ce peamsyje Kpo3 MeToAe
aKTHBHO OpHjeHTHCAHE HACTABE

o CBaKy ot IIAHNPAHIX AKTHBHOCTH HACTaBe Y
610Ky peaniioBath y Tpajaiby 04 6 uacosa.

Ouembupatbe.

BpezHoBathe 0CTBAPEHOCTH HCXOA BIIHTH KpO3:
o npahetbe 0CTBAPEHOCTH HCXOMA;

o yeMeHo W3naratse;

© TECTOBE MPAKTHYHIX BELITHAA;

KOPEJIALILJA CA IPYTUM NPEAMETUMA
@  OnepaTHBHH CHCTEMH, PauyHapcku Xapasep, MUKPOKOHTDOJEPH H MHKDOPAuyHapH
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PAHYHAPCKA JIOIT KA

OCTBAPUBAILE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PE]L VKYITHO
Teopujcka HacTaBa Bexoe IlpakTHuna HacTaa Hacraga y 610Ky

1 68 34 102

2. UWJBEBU YUYEA

~ CrHuarbe OCHOBHHX 3HAIbA I3 APHTMETHIKIX, JOTHIKIX 1 AreGapeKiiX OCHOBA PauyHapa.

~ Mayuasame 3axona By;1ose anreGpe 1 JleMOpraHoBa Npaina, crieu pHHOCTH apHTMETIKIX OTlepailija y GHHApHOM CHETeMy, HadHHe peati3aiiije i ONTHMIBAIE MPEKIaTKI
ynxunja

~ CTHuaibe 31arba 0 OCHOBHIM MOJMOBHMA O AUTHTATHIM KOTHMA H ATHTATHIM HHpOpMALava;

~ VeBajaibe OCHOBHHX 3HAIbA0 MPEKNAGUKNM MPE/KAMa, JOTHUKIIM 1 MEMOPHCKIM CACMEHTHMA H KOMGHHALHONHM  CCKUCHWJATHIM MOAYANMA.

_  VcBajame OCHOBA 33 JAbe CTHLAE 3HAMHA H YCABPLIABAE
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3. HWJbEBH, HCXO/H, ObABE3HHU U TIPENIOPYHEHU CAAP/KAJU U YIIYTCTBO 3A IMJAKTHYKO-METOANYKO OCTBAPHUBAKE ITPOI'PAMA

e On OBABE3HH U ITPEMOPYYEHH I ICTBOA
TEMA LWbEBH o 3aBpueTky Teme yuernk he Guti y crasy CAIPKAJH IO TEMAMA JMIAKTUYKO-METOAMYKO
na: OCTBAPUBAISE TIPOTPAMA
o Vepajame 3Halka o | e NPEACTABM ACKAAHE GPOJBE GHHAPHO, « Vo y Gpojhe ciicteve. Hosnwioni 11| Ha N0METKY Tewe yuenie ynosnati
Gunapron OKTATHO I XeKCAELIMATHO Heno3iont Gpojin cuctemn €A WILEBIMA 1t HEXOMMA HACTABE —
npencTaBbatby o npersapa Gpojese i3 jeator y Apyri Gpojun | o Bumapii GpojHi cictem YHCIba, IIAHOM PAZA W HAMHIMA
nonataxa, cucren o XekcazeunMatii i OKTATHH Gpojii OuemmBarma.
Koxupaiby 1  caGipa, oly3HMa, MHOKH 1 ZenH y cucrem
onepaunjama y GHHapHOM GpOjHOM ciCTeMy o Tlpesolyeise 13 jeanor y Apyri Texiicki | Obamun nacrage:
GHHapHOM cHCTeMy | o ofjacti HaunHe o3HauaBatba Gpojesa Gpojun cuctem Tipezemer ce peamsyje kpos ciieache
o npescrasi Gpojese BCD kozosima © OcHoBHE OmepaLje Haa Heo3HAUCHIM | OGAIKE HACTaBe:
Bunapin © OGaCHH HAUIHH NPACTAB b GunapHiM Gpojesiva © Teopija (2 uaca x 34 cexmimia = 68
HeHyMEpHIKIIX 0aTaKa o Oswauenn Gpojesit uacosa)
sanue o _
o « navexe pasauky mamehy ASCII koza u © ApuTMeTika o3naseniix Gpojesa © BexGe (1 uac x 34 ceammnua = 34
UNICODE crannapaa o BiHapHo NpeICTaB babe PAMIOMIEHIX uacosa)
Gpojesa
o TpeicTapbatse NozaTaka y pauynapy
o TpecTanmarbe HyMEpHHKIX N0TaTaKa
« BCD kox
o TpeacTanmaibe HeiyMepHUIKHX N01ATaKa
© ASCII kox
 Unicode cranzapa, noceGan ocepr Ha
UTF-§
© VCBajame 3Hawa 0 | e KOPHCTH OCHOBHE WIGHTHTETE ByioBe o AKcHoMe 1 Teopeme bysiose aireGpe TIpenopvice 3a peanmaunjy nacras
ocHoBHIM anreSpe (KOMYTATHBHOCT, ACOUMJaTHBHOCT. © Tipu oGpam Teme . bunapii sae
AOrHKIM © Miie TaGAMILY HCTHHHTOCTH 3A1aTe TOTHIKE | HCTPHOYTHBHOCT, HEYTPATHH ClIeMENT, nozaTaKa® YCKTaaHTH NpHMEpE 13
onepaunjama 1 ynuje n wpasa KommemenTapHoct, Jle Mopratiosa NIPOrpaMHpalba TaKko 4a Ce HacoBiMa
KoM 3 © HaBPOjH BPCTE OCHOBHIX JOTHAKHX KO I nIpaBiAa, ancoprua, aRKXIIALI}A) BEKGH 0paLE NPOTpavCKe
peanmauy n03Haje 1LIX0BE KAPAKTEPHCTHKE o Tpexuatke GyHKuMje it w3pasi peanawie nocTynaka Koaupaisa,
o  HaupTa CHMBOIKE O3HAKE 1 TAGAHLE o 3azaame npexnaaKe GynKunje KOHBEPTOBAILA 13 JEAHOT Y APYTH
apHTMETHIKIX HCTHHITOCTH 34 eJleMeTapHa Joriuka koia | e Jloriue onepaue chcTem, H3poherbe onepaitija
Byaosa i dynkua © NPOBEPABA PAL EACMEHTAPHHX JOUUKIX  OcHosha ornuxa kona H, WITH, HE GHHapHE apUTMETIKE NpHMEHOM
npexiau Ko 1 npasiia Byziose anreGpe  Msseaena sornuka koa HU, HHJIH GutcKinx onepatopa
Ka  BpuwH MEHIMIBAH]Y J0rHIKe dyHKUIje KCHJIM (XOR), HEKCHJIM (XNOR) | o Tlpu oGpanu Teme ,pexiaaixe
aarcdpa o peaziyje foruke dynkite novohy o Jlormuke pynkuje. Mitiisaunja MPpeike™ BpeMenCKH ce YCKIaLTI ca
JOFHUKHX KOMA npumenom KapHoosx Mana. TeMIIOM I13yuaBaLa FPAHBA 13
© Wvnnementaunja foruskix GynKuija npenvera Enexrporika y Tpehem
novohy elleMeNTapHX Kona. paspeny
 Ha aGopatopujckinm pexGe ca
KOJIMA CHIMHTH 3ABHCHOCT U31a3
o1 ya3a 3a Gap jeAH0 KOO @ aKo je
Moryhie H 32 HEKOIHKO PAXHIHTIX
Ko/l M AHATMZHPATH pe3yJITaTe.
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© ¥ BesOu M3sestena orka Kosta Ha
jeanum BexGama w3panHTH
MuHIMH3aWY GyHKuHje 1
HaupTaTH wemy, a Ha crexehin
BekGama peam3oBaTi A0GHjeHy
bynrunjy

© 'V BekGH KOHAUHH ayTOMATH
onpaiTh 610K Aujarpame 3a
HEKOAIKO npuNepa

Tpexunas
Ke Mpeike

 Vesajare 3Harva 0
peanaun
orHuKo-
npeKiauKi
Mpexka

HaBOH Pa3IKe KOMOHHALHOHOHIX,
CeKBEHIJATHIX 1 MELIOBHTHX NpeKIIAUKIIX
Mpeska

pasmikyje noaycaGupas i noTyi caGipas
oGjachit CTPYKTYpY  Hauth pata caipaua
I3Bee jeauHiy CTaiba caBHpaya i
peaiitzyje ra IOTMIKIM KOAHMA

Hasese yHKimje, 0Gjach CTPYKTYPY
HauIH PAta KOAEPa, ICKOAEPA, KOHBEPTOPA
Koxa

naseae ymKiutie, 0GjaCHH CTPYKTYPY
HauiH paja MyJTHILIEKCEpa
JemyTHIIEKCEpa

oGjachH pat pasHamTHX G prionosa,
3amlicyje 1bHXOBe TaBene HETHHHTOCTH 1
HABOM ILIIXOBY YNIOTPEOY

KOPICTII YHHBEP3AIHA JIOTHAKA KOMA 33
pea3auijy I0THKO-IPEKIIAKIX Mpea
peanzyje Gamn duion ca NILLsormikinm
Koauma

npescTai it oGjaci Gk Aujarpav
KOHANHOT ayToMaTa

NIpECTABH KOHANAH AYTOMAT AHjarpavom
crama

upTa GIOK WeMe CTaLHOHaPHIIX 1
nOMepauKIX pericTapa, odjauIbasa Havii
ILIIXOBOT P W HauMHE YITHCHBAIbA 1
ounTaBaiba nosaTaxa

pasHKyje acHHXPOHE H CHHXPOHE Gpojate

o DyRKLIje 1 CTPYKTYPa MPEKIARIKIX
Mpesa.

o CrpyKTypa KOMGHHALHONIIX Mpeska

© OcHOBHE KOMGHHALIONE Mpeike:

o Cabupau. Ilonycadupau.

o Myarunexcepi. Jlemy/THnekcepi.

o Koaepi. [lexoxeph. Kougepropit

KozoBa
OCHOBHI MEMOPH]CKIE eCMEHTH:
© ACHHXPOHH I CHHXPORH G-
aonosi (PC, JK, JL, T) n evesi.
CrpyKTypa cekBeHLIJAHIX MpeKa

o Konaunu ayromari.

o Mumjes, Mypos ayromar
Jleuniuija 1 ochoBHa kiackpukauja
ayromata

o Tpexcrapaie ayromara

Permctpn.

o THIOBH perucTapa y 3aBHCHOCTIE O
HauMHa YICA 1 MHTaba MOAATKA.
Perncrpi crieunjaie Havene.

« Bpojaun

o Mewosirre Mpeke

o MemopHjcka kona,

o apuTMeTKe jennmLe,

o JIA u AJl npetsapasin

Menmopije ROM, PROM, EPROM,
EEPROM, FLESH, RAM.
AIpecupaise MeMopHje.

Oueibupame:
BpearoBatLe 0CTBAPEHOCTH HCXOAA
BpUIHTI KPO3:

e Ipaherse ocTsapenocTit 1exoxa
® Tectose 3naia

OKBUpHY Gpoj 4aCcOBA O Temam
o Buapin anic nonataka 14 uacosa

 Byaosa n npekiaaka aireGpa 24
waca
o Tlpexnate Mpewe 30 wacona
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oGjackm paz Gpojata i UpTa BpeMeHcKe
jarpae cirhata

HABOZM NPEAHOCTH H HEAOCTATKE MOjeHHIX
Gpojaua

BpuIH KAacHHKaUK]Y MeMOpH]a Tpeva
Hauiiy 3AMHCHBAIA, HANHHY NPUCTYTA,
TexHoTOTHjH H3paze

OGjacHi yHyTpalIiby CTPYKTYpY H IpHHLIT
paza MEMOPHCKHX KOJ1a

HABOAI PALHKE H3MEDY AMHAMIUKIX 1
CTATHUKIX N0y POBONINKIIX MeMOpHja

e PLA, PAL.

BEJKBE

Bpojii cretemin

Bynopa anreGpa

OcHoBHa 10T KO1a - aHaH3a

pana

4. OcHOBHa JIOTHIKA KOJA - Meperbe
HATIOHCKIX HHBOA

Vi3Besena 10rHIKa Koa - aHA3A

pana

6. MMuieMenarauuja Joriikix
ynkunja nomohy eemenTapHix
Ko7 - pojexToBarbe,
MuHBM LT

7. MMmievenaTauja orHIKix
ynkunja nomohy eemenTapHix
Ko - u3paza

8. Myatinaexcepn
Jemyaimexcepn (nnp CD 4028
BCD y seunvastiii)

9. Kozepn, sexozepi (inp CD 4511
BCD y 7 cerntent)

10. damn-aon - K, PC

11. daun-gaon LT

12. Jlewenn

13. Kowauni ayromari

14. Kowauni ayromari

15. Lludyr perncpi

16. Jekaaun Gpojaun (CD 4017 wan
Canan)

17. Buapun Gpojau

W

KOPEJIALIMJA CA JIPYTMM MPEAMETHUMA: Enekrponnka, [Tporpamupae, Pauysapcks xapasep, MHKPOKOHTONEPH i MHKPONPOLIECOPH





image131.png
OAPKABABE PAYMYHAPCKUX CUCTEMA

1. OCTBAPUBAIE OBPA3OBHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAILE

PA3PE]L

HACTABA

TIPAKCA

VKYITHO

Teopujcka HacTasa

Besoe

Tpaxriina Hacrasa

Hacrasa y 610ky

v

93

30

123

2. UWJBEBU YYEIbA

- OcniocoBmasarbe yuennka 3a npahierbe UCTOpHje PALa PAUYHAPCKOT CHETEMA N0 JATATIM NAPaMETPHMA 1 MIPEATATalle TepMHHA PEBCHTHBHOT OAPKABAILA
- OcniocoGmasarbe yieHika 3a crpopoeibe MPEBEHTHBHOT OAPKABaILA

- OcniocoBmasarbe yueHNKa 38 yTBPhHBAILE 1 OTKIAILAILC KBAPOB Y PAUYHAPCKOM CHCTEMY
- OcriocoGumaparbe yieHiIKa 3 TIpABIbEIbe. PE3CPBHILX KOMH}A PEMA 3A1ATHM NapaMETPHMA

- OcnocoGbaaibe YUEHHKA 34 HAIOTPA/libY PaUyHapeKOr CHCTeMa

3. HABUB U TPAJAILE MOAYJIA

Paspen: ueTspTH
Pend
p HA3HB MOJIVJIA Tpajarse Moyia (1acosh)
1. |Penosio n npeserrinio oapixasarse pauyapckix cictema 60
JlujarHocTiKa KBapoBa y pauyHapcKoM cicTemy 21
OTknabalke KBapoBa y pauyHapeKoM CHCTeMy 12

Eall Bl B4

Bnok nacrasa
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4. 4. HWJbEBH, HCXO/H, OBABESHHU U TIPENOPYHEHU CAAPKAJU U YIIYTCTBO 3A IWIAKTHYUKO-METOAWYKO OCTBAPHBABKBE ITPOI'PAMA

Hasite Moaysa:
Tpajaise Mozya:

Pe10BII0 1t NIPEBENTHBIIO OAPKABAILE PauyHApa
60 uacosa

» Vnosnasaie yuenika ca
OCHOBHIM MeTOaMa
OApIKaBaILa PAHYHAPCKIX
cucrema
b Ocniocobmanarse
yuenmKa 3a cnposoherbe
Metoxa onpanarba
pasyHapexiX ciicTeMa

pasynapeKor cricTeMa;

o ZebunmLIC TepMHHE NOY3ANOCT,
PACTIOAOKHBOCT H MONPABLIBOCT;

o ZlepumLIC Mojav peayRaHCE W HheH yTHIG)

Ha M0Y3A3HOCT CHCTENA Y LEANAI .
o pasmikyje n MpVeIbYje BPCTE OApHKaBaMba
pastynapexor cricTewa; .
o NIPATH TepMHHE ONPKaBaa PauyHAPCKOT
chcrema; .
« npouetbyje TpoukoBe o1pKaBarka
pasyRapeKor cricTema; .
« 0IaBepe AT 1 HHCTPYMEHTE MOTPEHE 32
oapKaBaILE PAUYHAPCKOT CHCTEMa; .
o OMMKe CNEKTPOHCKH 1 TORCHINH OTIAL Y
CK7AY Ca 3AKOHCKIM MPOMHCHMa; .

©  KOPHCTH Mepe 3alITHTE Ha pajly Y NOCTYNKY |e
O/p/KaBarba pauyHapeKor CHCTeMa;

« KOTpOAHLIIC H YIpaBba avGHjeHTATHIM |+
YCI0BHMA Y KojiMa paze patiyHapeKh .
CHCTEMH,

o unuherem nojeamnnx aer0sa pauynapexor |
CHeTema oapiKasa cHETeM QyHKLHORAIHIN | o

o onpkaa u ynpasia Hanajaiem;
KOH(UTYpHLLIE HANPEAHO YNIpaBbathe .
wanajaren; .

o nparit i pewasa npoGaes ca nosehatom
GYKOM U CACKTPOMATHCTHIM U PALHO Bp.
3paiersen

o OBjacHi pasiore NpaBbeiba PesPBHIX .
Konuja;

o anaumipa noTpeSe KopHCHIKA 3 .
apXUBHpaIeM NI0JATaKa; .

o NpeaTaKe BCTY H NEpHOT apXHBHpaIka y
cK7ALy ca NOTPeGaMa KOPHCHHKA;

« NTaHHpa apXHBHpAILE NOTATAKA Y CKIATY Ca
NOTpeGaMa KOPHCHHKA;

NI0Y31QHOCT, BpeMe HCpaBHOT paia,
cpeabe peve mmehy oTkasa,
nonpassioct; Bpete oxpiasaiba
patyHapeKix ceTema

Tlojam peayHaatice y patiyHapcKko
CHETeMY, yTHLA] Ha TI0Y31aHOCT.
TpoIIKOBH OApKABaILA PatiyHAPCKOT
cuetema

Ounararse TOKCHUNOT 1 EAEKTPOHCKOT
oTmaza y ckay ca JaKOHCKHM MpOMCHMa
Tpnuiny sawtnte na pazy; Mepe e
GeaGearocti

OupiaBaibe XapABEPCKIIX KOMIOHEHTH
patyHapckor cictea

ANaT M HHCTPYMCHTI 3 paz;

Oupiapaibe NOBOLHIX AMCUJCHTATHIX
yeaosa; Kanmarisaun
iwherse pauyHapeKor ceten
Oupaasarbe KBaTeTa Hanajama; Vpehaji
32 HENPEKILHO HATAjarbe;

3aurruTa 01 Gyke u BHGpauNja

3awruTa o1 enexTpoMartetHor i PO
pavemsa;

3auwruTa o1 kpabje it KonHparsa;

3amena NOTPOLINHX AC710Ba ( MULICHH,
TacTarype, BEHTILIATOPH, Gatepije
(varana nioua, VIIC,
KepTpHu, nan

Tlojam rapanTHor poa i cepaica y
FapaHTHOM POKY, yC/I0BH rapanuije;
VroBopH 0 oapkaBaiy;

Oupaarbe coTBepa y pauyHapekom
chetemy

Vispaza pesepiinx konija; Tinosi
pesepBiix konHja; [L1ait U3paze pesepix
Konija; Bpahaibe pe3epBHIX Komija;

HUCXOIU MOAYJA YINYTCTBO 3A
LMJBEBA MOXYJIA |  Tlo saspiierky sonyna yuerntk he Gnrin'y OSAB(?:;K;A?"PE;(O);’;}T" JMIAKTHYKO-METOAMYKO
CTamwy Ja: OCTBAPUBAIE ITPOTPAMA
< 1abpoji 1 oGjact BpCTe OApKABAILA « Tlojam onpaparba patyHapeKor cHereva,

Ha 1I0NeTKy MoZya yieHiKe YNOSHATH Ca LTLEBHMA 1
MCXO/IMMA HACTABE / yuetba, IIAHOM PAjia H HAYHHIMA
ouemHBara.

O6anun nacrase
Monyat ce peanmyje kpos cieehe 06aike Hactase:

«  Bewde (60 wacona)

Hojena oesmetba na rpvie
Ouesbetve ce aemn Ha rpyre 10 10 yuerka.

Mecto peanmanuje nacrane
«  Pauynapcki Kabhre.

Ipenopyie 3a peanmsauuiv nacrase
« VueHumMa 0G]aCHHTIE OCHOBHE MO]MOBE O OAPABAIbY
pasiynapexor cricTewa; HasecTin BpeTe oxpaBasa.
OGjacHiTH GakTope Kojit yTittly Ha TPOLLIKOBE LieHe
oapkaBama. VIIO3HATH HX €& OCHOBHIM MPABIANMA
3ATHT Ha paiy H MepaMa JiHuKe Ge3BeHOCTH Koje

MOpajy npeay3uMaTh. VIIo3HaTi ux ca aratima i
WHCTPYMeHTIINA 3 pal.

« OBjachiTH 1 AMOHCTPHPATH yTHUa] PasiiX hakTopa
Ha (yHKLHONHCAIbE PAuyHAPCKOT CHETeMa;
avGHjeITATHH YCAOBH, 3pavelba, MPLBLITINA, ...

« OGjacHNTH BAKHOCT (I3KE JAIITHTE PatyHapCKOr
chcTena, JIeMOHCTPHPATH HAYHHE JaLITHTC.

« OGjaCHNTI It ZEMOHCTPHPATH IPOLICAYPE MPH 3aMeHH
pasmiTx noTpowHX aer0sa. Herahu pavknoct
NIPABHIHOT OJLIArAMA TOKCHIHON H E/IEKTPOHCKOT
oTnana Koji HACTaje y NpoLLeCy OApIKABAILA
pasiyHapeKor creTema;

« OBjacHNTH BAKHOCT NOWITOBAIbA FAPAHTHIX YCIOBA It
OCTBapHBAIbA NPABA 13 rapanLtje;

«  OGjacHUTH paiore NpaBLeiba pe3epBIXH KOHja,
HABECTH THIOBE 1 3ajeAHO Ca YYEHHLIMA YPAIHTH
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npaBH pe3epBHe KOMHje npema 3a1aTiM
napaveTpima;

JCTEKTYje, aHATH3NPA 1 OTKIaIba poBAeMe
¥ apXHBHpalby MOJATaKa;

npenopysyje axyppaibe copTEEpa y LBy
OTKnamatba NPoGAeMa y pasy Win Y Liiby
noGosbiama nepdopmacH pana;

oBaBIa wKypUpatbe CoTBEPa Y Wby
OTKAMaIbA NPOGAEMA Y PaLy WIH Y LHIbY
noGosbinatba nepopmanch paja;
npenopyyje HalOrpaiby XapABEpa y ALY
oTKnaMarba IPOGIRMA Y PALY WM Y LY
noGosblaia nepdopmatch paza;

0BaBba HATOPAIbY COGTBEPA Y LLbY
OTKAMAIbA NPOGAEMA Y PaLy WIH Y LHIbY
n0GO0bUIaMa NephopMAHCH paia;
JeTeRTyje IpoBieMe NpH akypHpaiby i
OTKNAMA HX;

obasba axypuparse BIOS/UEFI y unsby
oTKIabarba NpodeMa y pay win
noGosbiara nepdopmatci;

oBjachH 3akoHcKe nocneante kopHihersa
HelleranHor coTeepa;

JeuHCTATHDA HeEranHH 1 Heneranto
WHCTATHPaNH COTBEP;

oBjackm HauHHe JHUCHUMPaILa COGTBEpa;
npenopyun Moen HieHUMpatba coTBEpa
npuvetbyje oarosapajyhu Moen
IMUEHUUpaRa codTBep:
0GJaCHH yJI0Ty IMPEKTOPH]YMCKHX CepBHCa;
OBaCHH Y10y IOMEHCKOT KOHTPOAEPa;
Recpumine 0GjeKTe MPEKTOPHYMCKHX
cepaica;

MHCTANHpA W KOH(HTYHIIIE TOMEHCKH
KOHTpOIIep Npema noTpeama KOpUCHHKa;
KOPHCTH aiaTe 3 aAMHHHCTpAUM]Y
MPeKTOPHYMCKIIX CepBiica;

npUApY3KYje patyHap omery;

Kpeupa 1 KoHpUrypHLIe 0djeKTe
MPEKTOPH]YMCKHX CepBHCa YONTpesom
cKpunToBa;

npaTH CTaibe pauyHapcKor cHcTema;

BpULIH NpOLIEHY NEPGOPMAHCH patyHapeKor
cHcTema Ha 0cHOBY pesysrTara npahersa;
oGjacHi mojaM 1 3Havaj rpYNHUX MoAHca

AyTOMATH3HBaIbE 331aTaKa Pe3epBHOT
Komuparsa it paharba Komje;

Codraep 3a w3pay pesepiix Komija.
PaIHuNTH aCNeKTH 0XpkaBaiba coTaepa
¥ PANYHAPCKOM CHCTeMY (KYPHPAIbE 0..,
MHCTATAUMja "3aKpIa", WKypHpabe
codrepa, uueHLe)

PeJlOBHO kypHpatbe ONepaTHBHOT CHCTeM
(PasMUITH HUBOU Ay pPHUPaILA)

Cepaiichit naxeti

Tlojam nepopmatic pasyHapeKor cietema
Tpouena nepdopmatic pauyHapeKor
cherema; Pediepentia 3a nopeherse;

Asarit 3a npaherbe cTama pasyHapeKor
cheTema (IpoBEpa 3y3ETOCTH MEMOPH]C,
npoLeCOpa, CKa, MPEKe, JHCTE NpoLeca);
Kpenparbe okizaua u axuije na oapeheti
soraljaj npi npahersy:

Haiorpaiisa oriepaTiBHor cetena,
Pa3I03i 32 HALOTPAILY, NPOGAEMH P
Hagorpantsit

Tozelaparbe axypHpaIka HHCTATHPAHOT
codraepa:TTposuiem npit axypiparsy:
PEl10BHO akypHpalke aHTHEHPYCHOT 1
OCTAlIOr 3AWITHTHOT CoPTBepa

Peztosio akypuparbe BIOS/UEFI,
upmeepa ypehaja; [TpoSaemi Koji Mory
Hactatit y paty nocrojehix pajeepa Hakon
akypupaiba Gpyzepa ypehaja
JlutieHLpase CoTBepa, 3aKOHCKA
peryziatuga; JKuBOTHH Bek COTBEpa;
MoZesn Autienunparsa codaepa: 1o 6pojy
(aKTHBHIX) KOPHEHHKA, 10 CEPBEPY, 10
npotecopy. 1o jesrpy .... (Windows,
MacOSX, Linux ); Bupryese maunte,
coyTBep Ha 05AaKY, CHCTEMCKH It
anamkaTHBHH COPTBEp;

Tojam anpekTopriymckix cepaica; Mojam
JOMeHCKOT KoRTpoJiepa; HicTanaunja
AOMEHCKOT KOHTPOACPA;

‘THnoBi oGjexara y AHPEKTOPHjyMCKIM
cepuiciy

Pajl ca 0GjeKTHMa AHPEKTOPH]YMCKITX
cepaica;

AyTentndukaunja ojekara y 1.c.;

npaBJbetbe pesepHe Komuje 1 paharbe Koruje.
JleMOHCTPHPaTH MOrYRHOCTH 32 ayTOMATH3OBAIbE THX
sanaraa.

« OGjacHmTH nojam KHBOTHOT Beka codyTBepa, akypHpaIba
W HazOpaibe. JIeMOHCTPHPATH H ca yueHHuima npohit
HEKOIHKO CLeHapH]a wKYPUPaIba HAZOTpabe.
JIeMOHCTPHPATH CLIeHPHO HEYCTIEWIHOT aKyPHPatba,
Haz0rpabe 1 MOryhHOCTH OMlopaBKa y ToM Clyuajy.

« OBjackmTi Moziee IueHIMpara codrsep 1 ca
YUEHHLUIMA JIHCKYTOBATI KOjH MOJEAN CY IOTOMHH 32
Koje cuTyaumje.

o Tlokasatn yuennunma axyphpaibe BIOS/UEFI.
JIeMOHCTPHPATH CLCHAPHO HEYCTICIHOT KYPHPaIba i
MorylHOCTH onlopaBKa y ToM cyuajy.

« OBjacHMTH HOjam 1LC. I IHTOBY BAXHOCT, THIIOBE
oGjexata. Ca yueHHLIMA BEKGATH HHCTATALL]Y
cepBica, pajt ca 0GjeKTHMA, TIOCIABANE 0BjeKaTa,
YMOTpeGy cKpHnTOBa y pazy ca oGjeKTiMa. OBpamHTH Ha
Windows-u koprcrehn Active Directory, i Ha Linux-y
Kophcrehin Apache Directory Studio.

o Tlpu oSpanu aata 3a npaherve Ha Windows nocsernti
Kby, Kako yrpal)eHHM anaTHMa, TAKO H NlakeTy anata
sysinternals 3a Ha130p, PasIHUYHTHX NTApaMeTapa
CHCTeMa, Ha OBaj anaT e 0GABE3HO BPATHTH 1 Kaa ce
6yne paiia mmjarHocTika coptaepekix npodaema. Ha
Linux-y npohn top, iostat, vmstat, Isof, htop, psacct, acct,
monitorix, nmon. OGJaCHHTH, NOKA3ATH W HABECTIH
YUeHHKe J1a CAMOCTAHO Ypajie KaKo e Y TIOjeTHHIM
a1aTHMA MOTY MOCTABHTH OKWAYH 1 aKLMje Ha
onpehenn norahaj/cTatbe y cHCTeMy  ToKazaTH
HEKOAIKO ClieHapHja ynoTpese.

«  OGjacrmmi CIM, ynpassbatbe pasyHapeKHM CHCTEMOM
xopuuihersev WBEM urippactpykrype. OGjackmtin wmi
wa windows-y # openlmi Ha linux-y. pakTiuso npohu
Kpempatbe CKHIITOBa  HEKe jeHOCTaBHE onlepattije
14 yNpaBLaniM 0GjeKTOM (10XBaTarbe pacionoKmBe
MeMopHje, JeTe cepBiica, HHAOpMALIje 3 AHeBHIKa
pana 0 onpeleHoM cepBicy....)

TIpH peaiaLliju KopHCTHTH BHLLIE Bep3Hja ONepaTHBHIX

cuetema :Windows, Linux, MacOSx, ...

Hanovena

« Ot 0Bt W307KeHOT NAaNA ce Moske oacTymuTH 10%,
20% y3 carnacnoct cTpyunor seha.

Ouernpame

Bpe/HOBambe 0CTBAPEHOCTH HEXO/1A BPUIHTH KPO3:





image8.png
oBjacHH yJIory 1IOMEHCKOT KOHTpoJiepa
neunuLIe 0GjeKTe TUPEKTOPHjYMCKHX
ceparica

oGjacHH pasiiore NpaBibera Pe3ePBHAX
Konuja

oGjachH nojam 1 3Hauaj rpynHuUX noauca y
Yynpaesbaiby KOHpUrypatmjom

00jacHH HauMHe 3 YIPaB/bathe
KOH(HMIypaLHjoM pauyHapcKHX cHCTeMa
oBjacHu nojam nepdopMaHcH pauyHapeKor
cucrema

npenopytyje akypupare copTBepa y UHIbY
OTKMambaba npobrema y paay Win y uuiby
noGosbluara nepdopmMaHcH paaa
npenopyuyje HaAorpaiby XapaBepa

obaBsba motebHa Meperba y by
OTKpHBakba y3poka KBapa

NpHMelbyje PasiauTe TEXHHKE OTKPHBaIba
KBapa

TIAHKPA IONPABKY PauyHApCKOr CHETeMa y
ckaajy ca norpeGama KiujeHTa

OTKIIaka KBAPOBE Y PauyHAPCKOM CHCTEMY
npema 1eUHHCAHOM IIaHy

npuMerbyje onrosapajyhu monen
JIMLEHLMpatba codTBEepa

npuveRyje rpynHe MofKce 3a NojelaBae
pauyHapCKHX M KOPUCHHUKKX HAOTA
MHCTATMPa W KOH(HIypHIlIe IOMEHCKH
KOHTpOJIep mpema notpebama KOpHCHHKA
NpaBy pe3epeHe KOMHje npema 3a1aTim
napameTpuma

IIPATH CTake PadyHAPCKOT CHCTEMA

BPLIK NPOLEHY Nep(opMaHCH padyHapeKor
CHCTeMa Ha OCHOBY pesyaiTara npahersa
YNpaBjba KOHHUIYpaLMjoM pauyHapeKor
cHCTeMa yroTpeGoM CKPHITTOBA 3a
ayToMaTu3aumjy

W3pajna cuctema ca
MHUKPOKOHTPOJIEPOM HJIH
MMKPOpayyHapoM

KOMGHHYje pa3fiHumTe airopuTaMcKke
CTpyKTYpe

JlepHHHLLIE U3PA3 Ha OCHOBY KOra ce
ozpehyje TOK M3BpLIABaba ATTOPHUTMA H
nporpama

pasyme nojam JIeKOMIIO3HLHje npobiema
pasyme 1Ta cy 1aToTeKe U uemy CiyKe
objacHu TexHHKe pajia ca MoKasuBaunMa
pasyme CMHCao mporpamMuparsa Bohexor
norahajuma

PasiMKyje pasiiuunuTe apXHTEKType
MHKPOKOHTpOJIEpa

00GjacHH MPUHLIMM paja CaBpeMeHor
MUKPOKOHTpOIIEpa

Mojiesyje jeIHOCTaBaH

nuLIe KOJ0BE y KojuMa KOMOHHYje Hapeate
OCHOBHOI' U BULUECTPYKOT IpaHama
NpHMelbyje TeXHHKe pajia ca NoKasvBaunMa
MOBE3Yje MHKPOPayyHap Ha MHTEPHET H
nojeiasa cee noTpeGHe napamerpe
Kpenpa 1 KOJMpa ujarpaM Toka ca
Pa3sIHYUTUM YIHHEXK1aBatbUMa LIMKITUYHHX
CTPYKTYpa

Kpeupa (yHKUMje NPy Yemy pasyme 1
KOPHCTH NPEHOC NMapaMeTapa no BpeIHOCTH
M 110 pedepeHun

Kpeupa nporpame 3a MaHuIyJaLujy
TEKCTYa/IHUM JaToTeKama

Kpeupa nporpame 3a MaHurysiaLujy
6K||ﬂpllKM JlaToTekama
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YNIpaBIbaty KOH(Hrypaunjom

TpHMerbyjé MpyMHe Moiice 3a nofetaBarse
PAUYHAPCKHX 1 KOPHCHIKIX HATOTa;
OBjaCHH HauHHE 3a yIpaBbatbe
KOHHIYPALHjOM PAuYHAPCKIX CHCTEMa;
YNIpaBIba KOHHTYpALLjoM payHapeKor
CHCTeMa ynoTpeGom CKpHiTORa 32
ayromariau

o VnpaBsbatbe pauyHapcKUM, TPYITHHM,
KOPHCHHUKHM H CEPBHCHHUM HATO3HMa;

«  OGjekT rpymuux nomea; Peocen
oBpaze rpynHIX nouca; DHATPHPAILE;

o KonTpona nonewasarsa payynapa nomohy
PYNHHX NOAHCE;

o KOHTPOIa KOPHCHHUKHX M0fCIIABAIbA

nomoliy rpymHuX nomca;

o Tlpamerbe 1 noziemasame odjexara
JWMPEKTOPHIYMCKITX CpBIICa YIIOTPEGOM
cxpunToBa;

o Oapkasaibe AHPEKTOPH]YMCKHX CepBica y
pauynapckom ccTeMy (6a3a, 0rosH,
nedparmenTHparse Gase, onnajH, odaji

o Asati 3a npaheibe cTaia pauyHapekor
cHeTema (NPoBEpa 3ay3eTOCTH MeMopHje,
NpoLECopa, AMCKa, MPEske, JIMCTE npoueca);
Kpenparbe okitaaua it akuic Ha oapeheni
Jtoraljaj npn npahersy:

o Jlokaunje aHeBHHKa pana; DuITpHpaILE;

o VnosHasate ca MoryhHoCTHMA CKpHIIT
jesnka n canpxajem cTanaapaHIX
GuGanoTexa 3a pan ca GyHKunjava
onepaTHBHOT cHCTeMa, dhaj cHCTEMOM.
npouechva;

o MuaycTpujcku CTaHIapau 3a ynpasbame
KOHGHIYPAII{OM pauyHapeKHX cHCTeMa
npexo se6-a; CIM(Common Information
Model), cneundukaunja i cxema;
'WBEM(Web Based Enterprise
Management); TTojam ynpassaHor 5jexTa;
Morien ynpaswator oGjexra; MOF opmar
JIaTOTEKe 3 OMHC YNPABIHAHOT 0GjeKTa;
CrpyKTypa cHcTeMa 3a ynpasbatbe,
penosuTopujym oGjekara, MeHauep
objexara, nposejaep;

o Vnotpeda atata 3a ynpapaibe
KOHQHTYPALHIOM pauyHapCKHX CHCTeMa;
Vnotpeda y npahersy i npoMenn
N0JIeLIABAbA PAYYHAPCKOT CHCTEMA.

npahietbe 0CTBApeHOCTH HCXOAA;
YCMEHO 3/aratbe;

TECTOBE 3Hakba;

TecTOBE NPAKTHYHIX BEWITHHA
AKTHBHOCT Ha HaCOBMM
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Hasus Monyna:
Tpajaibe Mozya:

/lujarHocTHKa KBapoBa y pauyHapckom cucremy

21 uac

LUHUbEBU MOAYJIA

HCXOAN MOAYJIA

o 3asplieTky Mozy1a yuerik he GuTi y

cramwy na:

OBABE3HM U IPENOPYYEHHN
CAIPXKAJA MOIYJIA

YIYTCTBO 3A
AUAAKTUYKO-METOAMYKO
OCTBAPUBAIE ITPOTPAMA

e OcnocobbaBatbe
YHeHHKa 3a CaMOCTATHO
OTKpUBAILE Y3POKa KBapa
¥ pasyHapckom cictenty

o Ocrocobmanatse
yuehia 3a crpooleise
Ckynia TecToRa y Liby
NpoRAaXeIba YIpOKa
Kapa

OGJacHit Mojan kBapa y
patiyHapcKoM cheTemy:

KOPICTII HayueHE KOMyHIKALHOHE
BEIITHHE Y TI0CTOBHO] OKOMMAIT
aAHAIM3HPA CTalbe patyHapeKor
cctema

nperiea pasyHap y Wiy
JeTeKIje CHMINTOMa KBapa;
npiMeIbyje pavIiuITE TexHitke
OTKpHBaIba KBApA;

(okycipa ce Ha npeTIOCTaBKY O
HajBepOBATIIeM Y3POKY KBapa It
Tectupa je:

cacTapma AN Meperba it
TecTupaiba Koja TpeGa OGaBHTI Ha
patyHapy y Wby OTKpHBaIbA
y3poKa Kapa;

OGaBa TECTHPAIE XAPIBCPCKIX
KOMIIOHEHTH

obaBma TecTpase cofREpCKITX
KOMIIOHeHTH

aHAIH3Npa pe3yATATE TeCTOBA 1
138011 3AKIbY'IKE O TAUHOCTH
npeTnocTaBKe 0 HajBepoBaTHHjeM
Y3poKy KBap:

06aBa NOTeGHa Meperba Y Wity
OTKpHBAIbA Y3POKA KBAPA
KOPICT pasmHTe IPOrpave 3a
MJArHOCTIKY XapiBepCKiX
npodaema;

npath, Genexi 1 ananiupa
KOJ10BE FpeLIK 1 MOpYKe O
rpetkava;

unenTHpuKyje Hencnpaste
KOMIOHEHTE Y patyHapcKos
cHeTeMy:

© Tlojam KBapa y patyHapckon
cictemy;

o KowyHukaua ca Kimjentom y
LibY OTKpHBAIba CHMITOMA;
Tpagiuia ycneitise KoyHHKaLHje;

e Onuc KBapa, CUMNTOMH KBapa,
waeHTHHKaUMja TpoGTeMa;

o VCioBH N0 KojuMa 101831 10
xBapa; Moryhroct penpoykiuje
KBap:

o Aymno/sisyenna/ondaktopia
HHCTIEKMa payHapCKOr cHeTeMa;

e TexHike OTKpHBaIba y3poka KBapa
Y PauyHapcKoM cHeTeMy;

e Merona npode u rpeuke;

e Tpouec emuvunaumje Moryhux
KBApOBA;

o Jlememe npobiema Ha
notnpoGeve;

e Tpernoctaska o HajsepoBatHHjem
y3poky ksapa; [lnan Tectuparsa y
iy BeprduKaumje npetnocTaske;

o Tlojam Tecta n Haumi cnposohersa
Tecta;

o DakTopu Koji yTuuy Ha pesyaTate
Tecta;

e Ilna TecTupara; Bpete Tectopa
XapABEPCKUX KOMMIOHCHTH;

e Tecrosn npouecopa;

o Tecrosn memopre;

o Tectosn xapa avicka, SSD-a;
S.M.A.RT. crictem 3a Hanrnenarse
TOY37aHOCTH ZHCKOBA;

e Tecrtonn rpadmuke KapTe;

e JlujarHocTiika XapaBepckux
npobiiema kopHiherbem

Ha noteTKy MOZIyna yieHuKe YTIOsHaTH ca LibeBuMa 1
HCXOZIMMA HACTABE / YUeHba, IIIAHOM PAJA i HAYHHHMA
ouerbHBabA.

OGuuum nacrase
Moy ce peaniyje kpos cesehe oGike Hactage:

BexGe (21 wac).

Hojena ojiebetna ua rpyie
Ozesbetbe ce aenn Ha rpyrie 110 10 yuenika.

Mecto peanmaunie nacrase
Pastynapcki kaGHieT.

Tpenopyke 3a peausaunjy uacrase
kb OGjacHiit nojam keapa 1 cumnToMa keapa. Kpos npusepe

YBOAHTH PABIHIHTE TeXHHKE PELIABAIA AMJATHOCTHAKIX
TpoGiiena. JleuHICAT ML1aH TeCTHpAIbA 1t OBjacHITH
HauiHe crpoBoljersa TCTOBA PAMIMUNTIX XaPIBEPCKIX it
codpraepekitx KomnonenTi. TToKasaTH M rie ce Mowke
nponahi GecruTaTai AMarHOCTIAKH COBTREp Kao 1 pasaike
wamely Gecrunariix i iahenix pepaija. Toctasiti npex
YUleHHKe KOHKpETai AMjarHOCTHAIKH POGTeM. VeeHitke
TIOZCTHILATH 12 CAMOCTATIHO PeLLIABajy 3a1ATH NPOGIEM ,
YCMEpaBaTH X , HHCHCTHPATH Ha IOKYMCHTOBAIbY polieca
JWjarHOCTHKE W TECTHPAIbA KOMIIOHEHTH

I peai3aLLMji KOPHCTHTH BHUIE BEP3Ha it KIACA OMEPATHBHIX

icrema :Windows, Linux, MacOSK,

nomena

D11 0Be H3107KEHOT NIANA ce MOwKe OACTYmITH 10%, 20% Y3

arachocT erpyanor eeha.

Oueiupame
BpeiHoBathe OCTBAPEHOCTH HCXOAA BPIIHTH KPO3:





image136.png
KOPHCTH CTpYUHY JIHTEPaTypy 1
NpeTpaKHBAILE A0CTYMHIN 6a3a
Wiopamuja it Gasa Hara;
IUIAHHPA MOMpABKY pauyHapeKor
crcTema y cknazy ca noTpedama
KamjenTa

npaTh 1 yeRaja HoBa TexHOOIIKa
ocTurkyha y noapyujy pasyHapcke
Textke

BIOS/UEFI nporpawva;
TTporpamH He3aBHCHIX
npoinohatia 3a AujarnoCTHKY
XapIBEPCKIIX MPOBIEMa;

Bahoct npahersa 1n Geneserva
KOA0BA TPELLKH 1 NI0pyKa 0
IpelIKaMa Ipi OTKPHBAIbY Y3POKA
kaapa, BIOS nopyke, kernel
panic/BSOD(Blue Screen Of Death)
VnotpeSa anjarnocTixor
codraepa kao nowoh y oTKpHBaiby
YIpoKa keapa

Vnotpeda f1orosa, cTama pecypea i
nepopMmancit y AeTeKii
codyraepekitX npodAcMa.

VnoTpeda nHTepHeTa y notpash 3a
pelIeiblMa CAHIX 1TH
WICHTIHIX KBAPOBA;
Wrentndukaurja y3poka kapa;
Jledmmvicarse n7ana nonpaske 1
OnopasKa ciiCTeMa 01 KBapa;

npaherbe 0CTBAPEHOCTH HEXOAa
yemeno inarar

TECTOBE 3HaMa;
TecTOBE NpAKTINNX BeuTHHAS





image137.png
Hazus mozyna:
Tpajaibe Moayna:

Otkaamare KBaApoBa y pauyHapCKoM cHeTemy
12 uacosa

MCXOAU MOAYJIA YIYTCTBO 3A
LUABEBH MOJLYJIA o 3aBpueTKy MOyt yueHiK he GHTH y OBABCE :g,'f;,&'}.: E&?,};ﬁi"" JMJAKTUYKO-METOANYKO
cray aa: OCTBAPUBAILE [IPOTPAMA

Ocriocobmasaibe yueHitka
32 OTKIAALE KBAPOBA Y
pasyHapcKoM cieTenty

« OTKIAILA KBAPOBE Y PAuYHAPCKOM CIHCTEMY
« 0GaBka ONOpABaK CHCTeMA 01 KBApa 1

o uazorpabyje pauynapcki cucrem;

o cactama niai Mepeiba i TecTHpaIba Koja

©  CAMOCTAIIHO CAUMHH WM TIOTYHU TIOCHOBHY

o nperopyyje i3were pexoBior

npeva zeiicario naiy:

OTK7aibatbe NocneanLa KBapa;

TpeGa CIPOBECTH Ha patyHApy ¥ WAbY
BepudKatte myHe hyHuHOHATHOCTH
cucTema;

RokymenTaiy:

TPEBEHTHBHOT OP/KABAIbA;

Mssoljerse nonpaskit npema
JeduiicatoM nnany:

OnopaBak CHCTeMa HAKOH OTKIAIbAIbA
KBapa;

TIposepa yHe (yHKLHOHATHOCTH
CHCTEM HAKOH OTKJIAIbaIsa KBapa;
Tk TecTHpasa nyHe
yHKuHOHATHOCTH:

Mspaza nparehe 0kymenTaitje;
Misgewraj o nonpasuu; Axypuparse
cepBHCHE KIbIDKHLLE;

AZanTauija pesOBHOT 1 NPEBEHTHBHOT
OIpKaABAILA KAO MOCTENILA OTKIOMbEHOT
KBapa;

Ha noueTky MOy/1a yueHike yIIO3HATH ¢a LULbEBIMa it
HCXOMMa HAcTaBe / y4erba, NIaHOM paja M HauHHIMA
olleIbHBAIbA.

O6auun nacrase

Moxy ce peaisyje kpos caeaehe ofke Hactape:
Bexse ( 12 uacosa)

Togena ogesmena wa rpvne
Ozezbetse ce aemn Ha rpyne 20 10 yuenika.

Mecro peanmsauuie nacrane
PauyHapckit kaGHHet.

Tpenopyke 3a peanmsaunjy nacrase

b Vuemnuima oGjachii paxnocT naaiipaiba nonpagke y
paziom okpyskeisy. TpaxTituno npohi nonpasky i
onopasak cricTema. OGJaCHHTH KaKo e TecTHpa nyHa
(YHKLUIOHATHOCT CHCTEMa HAKOH nonpaske. [IpakTiiO
NPl HeKOMIKO ClieHapHja OTKIANAbA KBAPA I 3 CBAKIE
HANPABHTH 1A TECTHPAIbA HAKOH NOMIPABKE Y LULIbY
npoBepe GyHKILHOHATHOCTH.

Hanowena

0.1 0B1€ I3I0AKEHOT NL1AHA CE MOKE 0ACTYN
¥3 caraiacoct crpyunor seha.

10%, 20%

Oueibupame

Bpe/toBalke 0CTBAPCHOCTH HCXOA BPILIHTIE KpO3:
npaiesse ocTBapeHOCTH HCXOA;

YeMeRo m3naraise;

TECTOBE 3HaHA;

TECTOBE MPAKTUNHILX BeWITHHA;
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Ha3ns monyna:

bJaok nacraBa

Tpajaibe mozysa: 30 uacosa
WCXOAN MOAYJIA YAYTCTBO 3A
LBEBU MOJIYJIA | Tlo saspuieTky monysia yeritk he Giti y OSABCE:;'%A?; E&gg,;i"" JMIAKTUYKO-METOAHYKO
cramy na: OCTBAPUBAIE POTPAMA

®  OcriocobsbaBate
yuennka 3a
camocTaHo
obaBLare 3a71aTaka
onpkaBarba
pauyHapeKor
cucrema

CAMOCTATIHO CIPOBOZIH PEAORHO
NPABEHTHBHO OXp/aABaILE

T0Myi5aBa CepBHCHY KIBIDKILY HAKOH
CaMOCTAIINO MPOHANA3H Y3POK KBAPa i
oTknaia ra

yuecTayje y pazy THwa, npesiake
Petuieiba yiyTap THMCKOT paza
AreRyTYje 0 Hitva

©  peloBHO OXpKaBAIE pauyHapa y
Marsem/cpesbem npetysehy it
I3paza nparche JokyMenTaLIje

HHTEpBENTHO OpiKaBAIbE
patyHapa, a1anTaunja peoBHO i
NIPEBENTHBHOT OApKaBaIbA;

o VnorpeSa aara 3a ynpapsarse
Kom(urypattjom pauyHapa,
HHCTANAWA NOTPEGHHX CepBHCa,
NPaRCHLE PENOSHTOpHiYMA,
s0naBatbe OGjeKTa Y
Peno3HTOpHjyM, YIpaBbatke
oGjeKToM.

Ha 10ueTKy MOAY.Ia yUeHHKE YIO3HATH Ca LULbEBHMA 1
HICXOMA HACTABE / yIera, TLIAHOM PAZa 1 HAYHHHMA
oueIbHBaIbA.

OGamun uacrase
Moxya ce peansyje kpos ciieache oGauke Hactase:
BewGe (30 uacosa)

Ionens onemerna na rpvne
Onezmerbe ce e Ha rpyme 10 10 ysenika.

Mecro peasnsaunje nacrase
Pauynapekit Kaomrier

Ipenopyice 3a peannsaunjy nacrase

e paxy Mamum rpynama na sazatky, ceaka rpyna TpeGa 1a
Ypat cBakit 01 npeBuleHIX 3a1aTaKa

o VeucHiw civyHpajy OUIA3aK HA TCPCH H PEAOBAH CEPBHC
pauynapa. Kopierehit yHanpe npuipesubeny cepaicty
KIBIAILLY, KOja Zaje CIHCAK POBEPA W AMJArHOCTHIKHX
aiata koje TPeGa NPHMEHHTI Ha A'yHAP TOKOM jeaHOT
pesoBHor oapiKasarba. TPKHTH 01 yuCHIKA 1a ypaze
1poLICHY by ACTBA/BpeMEHa (1OBEK/CATH) H TPOLIKOBA 12 C&
00aBI PEIOBAN CEPBILC Y JeNOM MaIbeM/CpeIiben
npeayselty ca 20 pasynapa i npatehiom 101aTHOM
onpenow. Chiica opene yHanpe crpemuT.

Ve y Maib rpynama (2-4 yuenika) peuiasajy
nocTa e npodaem. TpeGa 1a Ha ocHoBY omica
npoGiema 10GHeHOr 01 KijeHTa(jeAaH yueHiK rayMit
KIHjeHTa) CACTaBe IL1aH AM]ArHOCTHKE, 11a OTKPH]Y KBap,
OTKJIOHE ra I CAHHPa]y MOC/IEAILIE KBapa AKO N0CTOje I KO
je 10 Moryhe. Ca yuennuuima ypaaui Gap 18a cuenapija
KBapa, jea XapiIBEpCKH M jelan coTBepeKi.

o HakoH nonpaeKe JHCKyTOBaTH ca yueHHLNMA 1a T
110CToje 101aTHE NPEBEHTHBHE METOE Koje CE MOTY YBECTH
1 ce crpetie KBapoBH Koje Cy YNPABO OTKIOHILIIL.
AzanTipatit noctojehe npolieype peaoBHor 1

NeBEHTHBHOT OIP/KABAILA KAO MEPY 33 HIGEraBarbe
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cMHNX KBapoBa y GyayhHocTi
Ouemnname

BpeHoBatbe 0CTBAPEHOCTH HCXOJA BPLINTI KO3:
o npaheme oCTBAPEHOCTH HCXOMA;

o ycMeHo wiaraie;

o Tectose nama;

o TecToBe NPAKTHYHIIX BEIITHHA

5. KOPEJIALIMJA CA IPYTMM NIPEAMETHMA, OTHOCHO MOJY.JIMMA
OnepatuBui cuctemu, PauyHapcku xapasep, MUKDOKOHTDOJIEPH # MUKpOpauyHapu, TexHHUKa I0KyMeHTaLM]a
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PAYYHAPH Y CHCTEMHUMA YIIPAB/bAIbA

1. OCTBAPUBAILE OBPA3OBHO-BACIIMTHOT PAJIA — OBJIMLIA U TPAJAILE

PA3PE]U

HACTABA

Teopujcka Hacrasa

Bexbe

TpakTinisa Hactasa

Hacrasa y 610Ky

VKYITHO

v

62

93

2. I.[I/lJbEBI/l YUYEA

VNo3HABANC €A OCHOBAMA YIIPABILAIbA W JEAHOCTABHIIM CHCTEMUMA YTIPABbAILA

- Viosuasase ca ONIITHM KAPAKTEPHCTHKAMA PAYHAPA Y CHCTEMMA YIIAB/baIba

- Vnosuasame ca PLC-0M 1 0C1I0COGbaBaIE 3 H3PALY JEAHOCTABHIX KOPHCHHKHX NPOTPAMA
- Vnoswasare ca SCADA CHCTEMOM M 0CIIOCOG/baBare 32 W3PALY JEAHOCTABHIX AILTHKALM]
- Vno3HaBame ca TEXHHKAMA KOMYHHKALH]E Y CHCTEMUMA YNIPaBJbatsa





image141.png
Yernpri paspen

. UWJbEBH, HCXO/IH, ObABE3HH U IIPENOPYYEHHN CAIP/KAJH U YIIYTCTBO 3A IMAAKTUYKO-METOANYKO OCTBAPUBAILE ITPOTPAMA

apxHTeKTYpH
CaBpeMeHor cucTeMa
ynpassbata

YIYTCTBO 3A
- OCTBAPUBAILE ITPOIPAMA
VeBajarbe 0CHOBHIX Pastikyje THTIOBE ayTOMATCKOT ynpasbarba Tlojav ynpassaiba u ayTovarisauije Ha 104eTKy TeMe yeHnKe ynosnarh ca
A O YIPABIBAIY, TpenosHa y;iasse u H3Ta3HH CHIHAN AATOT OnuTa cTpyKTypa ceTeMa LIULEBIMA H HCXOMMA HACTABE /
cHeTeMiMa 1 CHCTeMa KOHTHHYAJIHOT YNIpaBJbatba ynpasama YHeIa, IIAHOM Paja M HAYHHOM
eeMenTHMa Tpenosna Wiz yNpassLaika 1aTor cHeTeMa TIpuvepy cei3opa i H3BPIIHIX ouemuBaba
cHCTeMa ynpaBbatba KOHTUHYAJIHOF YIIPaBIbatba enemenata
VeBajatbe 0CHOBHHX Tpenosha yJ1ore eleMeHaTa IaTor cHeTeMa THNOBH ayTOMATCKOT ypaBbarba. Obanuu nacrase
Ocnose 3aiba 0 npoLiecy KOHTHHYAHOT YNIPAB/baiha TIpimeph ceKBeHLIjaTHOr Tpeamer ce peannsyje kpos caeache obanke
ynpasbars npom3BOIbE Passikyje THIIOBE POLIECa IPON3BOIHE ynpaBbama HacTase:
an HerocpeHOM Kao i OCHOBHE (yHKLHje HA30pa Kaacudmkaunja crcrema  Teopercka Hactasa (31uac)
cnerema ypabatby KOHTHHYaHOT YIpaBbara o JlaGopatopujcke Bexde (62 uac)
ynpassmbars Hasopy Onura cTpyKTypa cHeTema
a KOHTHHYAJHOT yNpaB/batba Mecro peannsaumje nacrase
TIpuMep cicTema ayTomaTcke © TeopeTcka HacTaBa y yuHOHHL
perynaunje o JlaGopatopiijcke BexkGe y aGopaTopijama
TIpuMep cepBoMexaniama 3 ayTOMATHKY, MHKPOKOHTpOIepe 1 PLC
Tojam H yNpaB/baie MpoLEcoM
NPOM3BOMIHE Mpenopyke 3a peanu3aumiy nacrase
VcBajare ocHOBHIX TlosHaje OCHOBHE KapaKTepHCTHKE VICTOpHICKH PasBoj apXHTEKTYpe o Caapkaj npeavera ce peannsyje kpo3
Pauynapn y Haiba o MHKpOpaUyHapa y CHCTEMIMA YIpaBbaiba CHCTeMa 32 yipaBIbarbe 1 HA30p METOJIE AKTUBHO OPUICHTHCANE HACTABE
cHeTeMHM MUKpOpadyHapumMa pasiuKyje pauyHape OmniTe HaMeHe H Cuctem auCTPHGYHPAHOT padyHapeKor ® AjleKBaTHa NPUNPEMa 4aca y capajiibH ca
a Ka0 CACTABHUM MHUKpOpauyHape y CHCTEMHMA YIIpaB/baiba YIpaBbaiba 1€ T OLLIKO-TICHXOMIOLIKOM CITyAGOM
Henocpean eT0BHMA CHETEMA ONULLIC NPHALIAT AHCTPHOYHPAHOT OcHoBHe KapakTepHeTHKe o [TpHNpema AHAAKTHIKOr MaTepHjaia 3a
or HerlocpezHor pauyHapcKor yNpaBbaia MHKpOpaUyHapa y CHCTeMHMa peansaunjy vaca
ynpaBmbats ynpaBbama ynpasaiba
an VcBajare 0CHOBHHX Ouemwupame
nazopa amwa 0 1. BpeaIHoBarse 0CTBAPEHOCTH HCXOAA

BPUIHTI KPO3:
2. npaherbe 0CTBApEHOCTH HeXOMa
3. TecToe 3nama

4.7TecTOBE MPAKTHIHIX BewTHHA
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Tporpamatu
ann
AormsKn
KOHTpOIEp
 (PLC)

Ocrniocob.basathe
yuenia 1a
camocTanio
nosesyje,
nporpamipa,
nposeapaa,
nozewasa u
yMpesasa
nporpamaGite
J10riIKe KOHTpOiepe
(PLC)u
onepatopcke nanese

pasyme JIOTHKY OepTHBHOT cHeTeMa
JOTHIKHX KOHTPOIEPA H HAUMH
opran3aKje N0AATAKa y MeMOpHjH
npenosiije Moayie [porpMHGHIIX
Jloruaxux Kontponepa ~PLC 1 spum
1bHXO0BO Mel}ycoBHO MoBe3HBaIbe
MoauduKyje n yunrasa nporpav PLC
Hanpasit jeanocTase nporpave 3a PLC
paziikyje onepatopeke TepumHaLe 1
nawese n nosesyje ux ca PLC

PyKyje onepauHOniy TepMHaTIMA 1
naneiMa

pasnikyje dyHuutie anatorix 1
MCHTATHIX Y23 1 333X MOAYA 1t
10Be3yje AHATOTHE U AMTHTATHE AABAUC
aktyatope

Ha CACMEHTAPHOM HIBOY yMpeskit PLC
GjacHit CTPYKTYpY HAI3OPHO-YNIpABIbaYKO
cherena

« Xapasepcka oprannsaumja PLC
NpOLECHO ya3Ho- a3 ypehajin
cnpesaise yrasHo-3nasiix ypehaja
— xapasepcka cTykTypa PLC
TeKCTYAHH 1 Tpag ki AHCTe it

o Mporpamuparse PLC jesukom
JeCTBUMACTHX Anjarpavia
(LADDER)

— NpHHLIN YCAOB-aKiHja

GuT HapesGe
— MPOTPAMCKH CKeH LHKIYC
— camonpiarse
~Tajmep
~Gpojau
—anapyn
—apHTMeTIKe onepiutje
—0riKe onepatje
—npenowsetse nporpama na PLC
— npuMepH 13 HiAYCTpIe

«  Oncpauonn TepMuHaI 1 1
—ahanyMepIIKI ONlepaTopeKit
Tepmma
~rpaQHIKH ONEpATOPCKH NaHETH
—NpoTpaMHpaIbe TepMItHATa it
aueneja

Hem

o Komynuxaunje
~ ympesaarbe PLC
— HAIBOPHO YIIPABIAUKH CHCTEM
“HHyCTPHICKe pauyHapeke Mpexe
—Mpe3KHI POTOKOIH
—opMHparbe patyHapeke ankauje
—BpeveHCKH Anjarpa i3Bolera

anankaumje

OkBupuu 6poj uacosa no Temavia

Teopuja:

© OcHoBe ynpaBsaiba 1 cHeTeMa
ynpasaiba: (4)

 Pauynapi y CHCTEMHMa HEMOCPEAHOr
ynpasaiba i Hazsopa: (3)

 TIporpamaGiIHit 0T HHKH KOHTPOAEPH
(PLC): (18)

 CHCTeM 3 HAIBOPHO YNpaBbatbe i
akBimsmmjy noaraka (SCADA):( 3)

o Texike KoMyHHKaLje Y CHCTEMIMA
ynpasmaiba: (3)

Jlagopatopijcke Besbe:

o OchoBe ypaBLaiba 1 cucreMa
ypapsatba: (6)

 PatyHaph y CHCTMHMA HETOCPCAHOT
ynpassarsa n Kaxsopa: (0)

© TIporpamaGivii 10T HHKH KOHTPOIEpH
(PLC): (46)

o CiCTeM 3 HAI30PHO YIpaBIbarse i
akwisHumjy nozataka (SCADA):( 6)

o Texiitke KOMyHHKaLUje Y CHCTEMHMA
ynpapsaiba: (4)
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Vesajamwe ocoBhix @ Hasene octosne dynkunje SCADA-e ® Tlojav i ynkunje SCADA-e
Cucrem 3a 3nama o e Haeze i onHe OCHOBHE eleveHTe o Enementit SCADA-¢
namopio ykuava, SCADA-¢ e Tpojetopame SCADA-¢
ynpaBmam | enementiMa 1 o Mspau jennocrasiy SCADA anamkauy
en npojexToBarby
axBusnUN cierema SCADA
¥ Ocnocobusaatbe 3a
nonataka ispazy jeanoctaste
(SCADA) SCADA ankaunje
VeBajalke OCHOBHIIX | @ ONALIE OPramisalijy paswene nojaraka | @ HHBOM KOMyHHKALWja y MPOI3BOAHIM
3naia o yiyTap npossonor mpeayseha npenysehy
HHYCTPH]CKItM ©  npasi pasmiky mmedy HHAYCTPUICKIX ©  Huayctpijcke pauyHapcke Mpeike
pauyHapexin pauynapekix Mpexa 1 nigopmaunonnx | @ Huayctpujcke Marnerpaie
MpesKama kpo3 pasyHapCKIX Mpeika ONUTe HaveHe o Komynkawja y npouecy
Texunke npuveny seh ©  HaBee IVIABHE CTAHAGPAHE NPOLICCHE CTAHAGPIHIM CTPYjHUM CHEHAAMMA
KoMyHIKa YCBOjeHIIX 3Harba 0 MaricTpae, Isixone ocoGuHe i obzacti | e TpoliecHe MarncTpase
unjey WnopmawmoHi npivene o HART nporoxon
cucremiy Mpexawma onuite ©  onmwe npuHLN BesHBaba ypehaja Ha e Tlopesusame PLC-eBa y Mpeiy
a navene WayCTpHicKe MaruCTpane o Bexuuna komymnkaunja npexo GSM-
ynpasma, Vesajatbe ocHoBHIX | ® Mpeke
a 3nama o

unayCTpHjcKin
MaricTpatama

KOPEJIALILJA CA IPYTUM NPEAMETHMA:
—  Musmka, PauyHapcke Mpee





image9.png
MUKPOKOHTPOJIEPCKH CHCTEM ca
PAsTMYMTHM THIIOBHMA CEH30Pa K
M3BPLUHUX e/leMeHaTa

PasIMKyje PasIHuHTE aPXUTEKTYpe
MHKpOKOpauyHapa

06jacHH NPUHLMIT pajia CaBpemMeHor
MHKpOpadyHapa

0GjacHH yJory OnepaTHBHOT CHCTEMa y
M3a0paHOM THITy MHKpOpadyHapa

KpeHpa aniuKkauujy y3 npumMeHy
CTaHIapIHUX KOMIIOHEHTH U3 GHbIMOTeKe
KOMIMOHEHTH

T0Be3Yyje eIeMEHTE MHKPOKOHTPOJIEPCKOT
CHCTEMa y LIE/IMHY NIPeMa TPUII0KEHO]
wmemMu

npeHece nporpam ca padyHapa

HAa MHKPOKOHTpOJIep

TOBe3yje CHCTEM Ca pauyHapoM 1
npebaltyje NojaTke Ha M U3 pauyHapa
MHCTATMPA OTIEPATHBHH CHCTEM Ha
MHKpOpauyHap

MHCTA/IHPA Pa3/MuKTe arIMKaTHBHE
nporpame

KOH(HrypHille, NoBeXke U NPOrpaMupa
JjeHoCTaBaH CHCTEM Ca MHKPOKOHTPOJIEPOM
W/HIT MUKDOPAUyHAPOM U HEKOJIHKO
eprdepuux ypehaja
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2.

TEXHUYKA IOKYMEHTAUMJA

OCTBAPUBAIE OBPA30BHO-BACITUTHOTI PAJIA — OBJIMLIU U TPAJAILE

HACTABA VKVITHO

PA3PE]]
Teopujcka Hactasa BeGe TlpakTirina HacTasa. Hacrasa y G0ky

v 62 62

UW/BEBH YYEIA

~ Pasmijaike CBECTH yuCHIIKA O 3HAUA]y MPHMEHE TEXHINKe AOKYMEHTALIe Y H3PAAi 1t OIpIKABAILY PAuyHAPCKIX 1t MHKPOPAUYHAPCKIX CHCTEMA CHETEMA
~ Vnosuasase yueHltka ca CTpYKTYPOM 1 OCHOBHHM KOMIIOHCHTAMA TeXHHUKE J0KyMEHTaLlije

— Vnosuasase yuenika ca BpCTaMa TxHHIKe Z0KYMAHTALIje KOja Ce KOPUCTH Y H3PAZH H OAPAKaBAILY PAuyHAPCKIX H MHKPOPAUYHAPCKIIX CHCTEMA

— Ocniocosasaise yuennka 3a kopuwherbe COBTBEPCKIX ATaTa y H3PALN TeXHHUKE 10KyMeHTaUHje

—  Ocnoco6baBakke yueHHKa 3a HIPALY H OJPKaBahe PAYyHapCKHX H MHKPOPauyHapCKHX CHCTEMa Ha OCHOBY TEXHHUKe JIOKYMeHTalHje
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HHWJBEBH, HCXO/IH, OBABE3HH U IPENNOPYYUEHHN CAAPKAJHU U YIIYTCTBO 3A AWJIAKTHYKO-METOAWYKO OCTBAPUBAILE ITPOTPAMA

XN OBABE3HH W MPEMIOPYYEHH YIICTBOIA
TEMA LMbEBH o 3aBpueTky Teme yuer he Gty AT T TEEHAHA JIMIAKTHYKO-METOANYKO
craiy aa: OCTBAPUBAISE IPOTPAMA
VeBajathe OCHOBHIX | o OGJaCHH 110jaM TeXHIttke AOKyMEHTaLfje | o T10ja, HAMEHa 1t CBXA TeXHITKE Ha 104eTKy TeMe yueHiKe yrosHaTh ca
3aa 0 nojmy o HaBese OCHOBIHY HAMEHY 1 CBPXY aoKymenTauje LILEBHMA H HCXOAUMA HACTABE, OIHOCHO
Texuiike TexHHuKe J0KyMeHTaLje EZleMeHTH TexHiKe J0KyMeHTaLje Yueiba, L12HOM Pata i HauNHIMA OLICHHBAIbA
JokyMmenTatje o HABEE OCHOBHE CIIEMENTE TeXHHIKE AJaTi 32 W3pazy A€10Ba TEXHINKe
OcnocoGmasatse ZokymenTawje JokyMenTauje OGamun wacrane:
yueuika 32 o nosiaje pan ca nporpavivaa mpany | CiwGoau y eleKTpoTexnuwi npeva | Hacrasa ce peamiyje kpos aGopatopiicke
Kopiuhense aata 3a TeXHHIKe J0KyMeHTaLje IEC cranzapay BexGe
I3pazy Texuiike o ispalyje caviocTanmo Gasy cumGona « Mspana Gase civbona
J0KyMeHTauje o nosesyje nojeaute cumGone y ey | TloBe3MBaIE A€I0BA CHOTEMA Mecro peanusaunie uacrape:
Ocniocobmasatse « KOPHCTH patiyHap kao pGop y « M3pana weme pauyHapckor cictema | JlaGopatopiicke BeAGe ce peatinyjy y
yuerika 3a w3pagy pewasarsy rpaguIKiX 3azaTaka; «  Mspaza 6ok anjarpama pasyHapeKor pasyHapekoj naGoparopiji
Mojena jeaHOCTaBHIX | o (JOPMIpA JAITABILE H CACTABHHLLY: chcrema Tosena onesberna na rpyne:
cucrema ca o pavKyje n upTa AMHHje H Apyre OKpyerbe porpascKor nakeTa. « Tpiikom peamsaiutje BexGH oxememe ce
MHKPOKOHTPOIEPOM reoveTpHicke 0BtHKe: anuciaise pajaosa i Gopmati e wa pu rpyne (10 yuennka)
Ocnocobmasaie o UpTa pasTHINTE KOHCTPYKUHjC sanmcHBarba.
Mspaza yuetika 3a m3pasy NIPABILTHIIX NOHTOHA H KPUBHX Hitja; | e (DOPMATH MAMHPA 32 LPTaIbe I Ipenopyice 3a peanmsaunjy nacrase:
Texmmke MOz JeIHOCTABHIX | o KOPHCTH GHOIHOTEKY CHMGOA; urramnarse. « Tlpn peammaunju Temateke uemnne
AokymenTau | cicrema ca « yHocH 1 oBpabyje Teket: 3arnaese H cacrapiLL, M3paza Texumuke 10Kyventauje
uje MHKpOpatyHapom « M3BO3H TOTOBE UpTEKe Y TeKCTIpOLEcop; | o Pasuepa. « yuewnu TpeGa 1a oBaALa]y MOjMOM
o LpTa TexHIKe UpTERE Y 0AroBapajyhoj Anat 3a uptaibe Jlonasaibe cTpeaMLa 1 TexHitKe J0KyMCHTaLIe, 1a OGjacHe HaveHy
pasvepi; (opmarpase cTpesna. W 1A HaBey CBpXY.
« Kkpenpa GIOK Aujarpave pauyHapckix | BpCTe KOTHIX JHMja. o yuenHun TpeGa 1a ynosHajy (yHKiOHAIHe
cucrema « Kotupae. MoryhHocTi azata 3a W3paiy Texmike
« TYMAuH it UPTA XOPHIOHTANH npecek | AJIaT 3a LpTaIbe NOHTOHa. JoKyMenTauje
rpaljeinckor ojekTa; « Dopmatnpaie nomrona. o yuermu TpeGa 1a ce ocnocobe 1
« KpeHpa MO jeAHOCTABHON CHicTeMa ca | o [pymicase efievenara. camoctano mpabyjy Gazy cumGosta, i 1a Hx
o Kopnwherbe GnGamoexe pasiix

MHKpOpayHapoM
KPeHpA MOZIeN JCAHOCTABHOT CHCTEMA Ca
MHKPOKOHTPOACPOM

TIAHHPA MPOCTOP Ha LPTEKY M UMa
ocehaj 3a cicTemaTIMHOCT, YpeAHOCT it
NperIEAHOCT upTEHka

civGona (shape) 1 npovena opwara
nocTojehim civGomiva.

NpHMCHE pH U3PATH TeXHKe
oKyMeHTawuje GiLio caMocTastio, Giio
NIOBe3HBAILEM Y LCHIY

o cayucmwiva Tpeda pohn 0cHOBAI pan y
anaty Microsoft Visio (Libre Office Draw)
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B e
WHCTATALUIOHIX H PatyHAPCKIX
ciniGona.

Kpeiparse HOBIX CHMBOTA
opvatparse o

VB03 TeKCTa H iberopa 00paza y
13a0PAHOM MPOTPAMCKOM TIakeTy.
V13803 upeTea y TeKCT npotiecop.
XopHioHTam npecex rpaeBmHcKor
oGjexra.

Haupr jearie npoctopuje n pacnopeaa
pavyHapa, efIeKTpHuHe 1 Mpeikie
uncTaraunje

¥I3pazia MOJEIa MHKPOKOHTPOIEPCKOT
1 MHKPOPAUYHAPCKOT CHCTEMa
Kopiuhersem aiata

Bpere npikaza Moaena (Breadboard,
Schematic, PCB)

Pajl ¢ KOMIIOHEHTAMA, CTABIbAIbE Ha
pazhy noBpuIHHY, NOBEIMBaINC

Vo3 GubanoTexa

Tponanaxerse GuGHOTEKA
KOMIIOHEHTIH Ha HHTEpHETY

Hspana wonena (Fritzing Anjarpava)
jeanocrashor cuctema ca
MIKPOOKOHTPOIEPOM

Vspaza mozena (Fritzing aujarpava)
jeanocrashor cicrema ca
MHKpOpa'IyHAPOM

yueHHK Tpeba 1a GyJie y CTaby J1a CaMOCTaIHO
W3pan MpojeKaT : AeTamaN HAUPT jene
NPOCTOpilje, pacriopea pasiyHapa, HaveuTaja,
MpeIKHE 1 CACKTpHINC HHCTATAC,
KInvaTIBALH

yueHike Tpeda ynosHati ca Kophuherser
‘anata 3a 6p30 MoZETOBAIE CHCTEMa CA
MIUKDOKOTPOIEPOM /411 MUKpOPayHaPOM,
TIO3HATH X Ca HAUMHOM pata ca
KOMIOHEHTaMa 1 GHOAMOTEKAMa KOMIIOHEHTH,
TIOBE3BAILEM eleveNaTa MozeTa;

TIOBC3ATH I3Taralke Ca SHAMbEM YUCHHKA I3
NpCAMCTA MHKPOKOHTPOACPH It
MIUKpOpatyHapCKH cricTeMI

Boheme
TexumuKe
JOKymMenTau
uje

Venajarme ocHoRHIX
3Haka 0 NpOjeKTIMA
Venajare ocHoBHix
3Harba o carpajy
saxTena 3a
npojexToBarhe
VeBajaike 0CHOBHIX
3HaIba 0 TeXHIKO]
JIOKyMeHTAUH] 1
nagjHor peteisa
‘Vnosuasamwe ca
npiMepiMa ]
peteiba

VcBajame OCHOBHIX

Ae(HnHLIC H0jam NpojeKTa 1
YiIpaBssatbe npojexTom

e ko Aaje 3axTes 3a
NpojeKTOBaIbE I LITA CALPIKH Taj 3aXTeR
oGjacHit KHBOTHH WwHKIYC 1 dae
npojexra

Aedunue onH0C MPOjexTa 1 onepaue
oGjacHit Mojam IAEjHOT peltierba

HaBee OCHOBHY HAMCHY H CBPXY
WaejHor petersa

OGjacHit 110jas TEXHHIKOF pelerba
HaBese uiTa TpeGa 1 canpki
KBAIHTETHO TEXHINKO Pellieibe

IIaHUPA KOMIOHEHTE PauyHaPCKOT

TIpojexar n ypaskarbe IpojeKTon —
OCHOBHI M10jMOBIH

KupoThH wikaye npojexta. dae
npojexta

TexHonowKH npouec

Ounoc npojexata i onepauja.

Tojam nacjHor pewerba 1 1werosa
Hamena

Tlojaw, Havena 1 CBpXa TextiKe
J0KyMeHTaLe HIeJHOT pelwetba
VI3paa 111aHa TeXHIKOT pellieisa Ha
0CHOBY KOHIOBAHOT IAC]HOT petlietba
VI360p KOMIOHEHTH payHapeKor
cictema

Boljere TexHitKe 10KyMe

Tipn peammaunjn Tematcie ueamnne
wje

yueHHLM TpeGa 1a oBAAA]y MOjMOM
Teximke I0KyMeHTaue, 1a o0jacie Havery
W 1a Hasey cBpxy.

yuerum TpeGa 1a ce ocnocobe 1
CaMOCTATINO OCMHCIIE CATpkaj 3AXTeBa 3a
npojeKToBarbe, KopHeTehH eleMenTe TexiHKe
IOKYMEHTALUL]C I M103HABAILE TEXHOTOIKOT
npoueca.

01 yuieHIKa TPRKITH 4a 1I0jaM HAEjHOr
petiieiba 0Gjacke Kpo3 npivep

MHCHCTHDATH J1a YHeHHIM 3Hajy 12 HaBeay
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3Haa 0 TEXHHIKO]
JOKyMenTajH 32
I3pazy TexmmIKor
pewersa

Vnosnasaise yuetika
ca npivepiMa
TeXHIKOT pettieiba y
OKBHPY TexHHKe
JokymenTauje
VeBajathe 0CHOBHIX
3HaIbA O TeXHHUKO]
JOKyMenTajH 32
I3pazy riashor
npojexra

cHcTeMa Kako 61 HenowmToBao
cnewnikaujy 3axtes:
ZIeduHULIE NPEAMEP 1 NPEApauYH Y
OKBHPY TEXHIIKE OKYMEHTALH]C
OGjacHit HEOMXOAHOCT TeXHKE
KOHTPOIIC 1 peBH3ije 0KyMCHTaLje
oGjachu HaunH u3sohersa patosa
TPHINKOM H3PAE patyHApCKOT CHCTeMa
Jeunne Haumk 3a 3 yTaphuBaie
CTBApHE lieHe NOTPEOHIIX ParoBa
HaBe e FABHe KApAKTEPHCTIKE
KBa1ITeTa payHapCKOT CHETEMa;
HABEIE HAUHHE 3a KOHTPOTY H3BPIICHIX
nocrosa;

TO3Haje HAUHH CACTaB baIba 3ANHCHIKA
npiveaG

CACTAB A 3AMHCHHK NPHMEOH;

N03Haje NOjaM KOPHCHIIKOT yNyTCTRa

LeHOBHHK KOMIOHEHTH pauyHapeKkor
cierema

LleHoBHIK ycryra ofpaaiba
pauyHapekor ciicremMa
Crewndukauuja KoMnoHeHTH
pauyHapekor cicreMa

Vispaza Buwe Baphjantit
cnewnikaue patynapekor cicrema
TlpopatiyH LeHe KoWITarba 3paze
patiyHapeKor cHeTema

TpopatyH UeHe KOWITaILa OApKaBaAILA
pauyHapeKor cHeTema

Vi3paza npojexTiie 0kyMenTauuje Ha
0CHOBY YCBOJeHOT TEXHITKOT pelueiba
CacTasiit Ac10BH TexHIKe
OKyMEHTALle, OMC TeXHIMKOT
peuticia

capiKaj KBATHTETHOT TEXHHYKO PeLietha

o HABECTH yueHIIKe 1a CXBATE HIpAL MaNa
TEXHINKOT PeLICIsa KOPHTOBAILEM HICHHOT
peueisa

 Vecniui 1peGa 1a opranajy iGopos
KOMIIOHEHTIE PayHApCKOr CHETeMa 1
NPOPAUYHOM LICHE KOUITAIsa H3PAZE 1

OpkaBaIa payHAPCKOr CHCTEMa , TAKO LITO M
T NPETXOHO ACMONCTPHPA HACTABHIK

o moJa3Ha TauKa IPH YrIO3HABAY HIpAE
rAaBHOT MpojeKTa jé A yueHL yeBoje
N0jMOBE Mpeavep  NpeapatyH 1a cxpaTe
3HAUaj YCBOJEHOT TEXHIUKO pellietba, Kako it
PaILIH NpOjeTHy A0KyMeHTaL]y

Vnosnasaie yaciika
ca npivepiMa 3paze
ABHOT MPOjeKTa
VcBajarbe ocHOBHIX
3HaIba O CTaHIAPANMA
KpanTeTa
pasyHapexor cricTeMa
Vesajarbe OCHOBHIX
3nara o npersieny i
TEXHHIKOM NpHjeMY
npomona

wpaljyje KoprcHiTIKa yIyTeTRa 3
pasIuiTe KATeropije KOPHCHKA;
BOIH PENOBHE 1 NIEPHOTINE H3BEIITAjC
0 CTaiby W HHTEPBEHLMjaMa Ha
patiyHapckoj onpemi;

BPUIN KOHTPOITY 3BPLICHIX N10CTOBA;

TIpeavcp 1 peapatyn. YKy uera
Viynia HHBeCTHNjA, TeXHIKa
KOHTPOIa, peBi3ia MpojeKTHe
JokyMenTalje

Vearnauanatse npojexThe
A0KyMEHTAWE ¢ OCTaTHM
TIpOjeKTHMa Ha HCTOM cHCTeMy
Paspaza npojexra

AHanu3a H3BOJULHBOCTH PazoBa Ha
OcHOBY NpojeKTHE JOKyMenTauje
Ananiza noTpeGHor by cTea/Bpenena
Ha 0CHOBY POjeKTHe 0KyMeHTaLUje
Hasnit imssohersa pazosa o
TEXHOTIOLIKOM pezly

Haunn 3a yraphusaise cTaaphe ueie
pazosa

@opumiparbe nomyze 3 wBoherbe
PaloBa i IheHa TexHIKa 00paza
Cranzapan ksaaureta

TexHINKI Nperziex Npou3BoAa
3anucnik npiveaGn

V3paza KOpHCHHIKIX ynyTCTaBa;
CIpyKTYpa KOPHCHHUKOT YIyTCTBa
(Veoa, Tlopesupase i yibynaibe
chcTema, YyTeTso 3a paz,
Be3GeaocHe npenopyke )

« yueHHIMa TPEGA OJACHHTH KaKo ce
TpojekTHa Z0KyMeHTalHja yeariallasa ca
ocTaTM npojexTMa

o TIOWKe:bHO je 1 YUCHHK OBJIAZA HAYHHIMA 3
KOHTPOJTY HIBPUICHIX pazoBa

o yuenike ynyTiTH 12 kopuwheiem ynyTeTasa
CaMOCTAIHO CaCTaRe 3AMHCHIK MPHMEAGH

o yueHHIMa OGACHIITH W3paLy NPOjeKTHE
1OKyMeHTALUje H3BEICHOT CTalka KpO3
npiniep

 ca yueHHLIMA Ha PHMEpY TOTOBHX pellierba
MCKYTOBATH CTPYKTYPY KOPHCHIKOT
YYTCTB H CCPBHCHE KIbIKHLE, HAUMH
THCAIba MOjeHHHX Ae0Ba.

o Quemnsame
pe/HoBalbE OCTBAPEHOCTH HCXO/a BPLIHTH KPO3:

o npaherse ocTBApeHOCTH HeX0Aa
o Tectone samwa

o OLEIHBAMC OCTOCOBHEHOCTH 3a NPAKTHAHI
pan
OxBupuu 6poj yacosa 1o Temal

« Mspaza Texmiuke aokymenTaue (40 uacosa)
«  Boljeibe TexHiuke 10kymentaunje (22 uaca)
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Tlojam 1 CTPYKTYpa cepBHCHe
KisinkiLe(Crieunpukarja
KOMTIOHEHTH PatyHapeKor
ciicTema(xapBep, coTep, nLetLe,
nepudepne), lan pexosiior
onpikapatba, JIHCTa HHTEPBEHTHIX
NIperieaa ca ONHCOM HHTEPBEHLIE);
M3paza cepBuCHE KibIkHLIE;

JliucTa pesepeHiX Aenosa

TapaHTHi AHCT NPO3BOJA, YCIIOBH
rapaniuje

KOPEJIALIMJA CA APYTUM NPEAMETHUMA:

_ Opnpkasare pauyHapckux cictema, Pauysapcku xapasep, [peiy3eTHHIITBO, MUKPOKOHTPOIEPH M MHKPOPatyHapH
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Ha3us npeavera:

Tomuibit oin wacosa:

Paspen:

Linenn yuema:

MNPEAY3ETHULITBO

62 uaca
ueTBpTH

- PasHjarse NOCAOBHHX 1 NPEY3CTHINKIX 3HIbA, BOLLITHHA 1 IOHAILANLA;
- Pasijarbe Npey3eTHINKIX BPEIHOCTH 1 CTIOCOGHOCTH a Cé MPEnosHajy Npeay3eTHirtke MOrylHOCTH y JIOKATHO] CPEIMH 1 Aeyje Y CKIaLy ca TiM;
- Passijarbe OCAOBHOT 1 MPEAY3CTHINKOT HAUHHA MULLLEISA;

- Paspijaibe CBECTH O COMCTBRHIM 3HAIBHMA i CTIOCOGHOCTHMA H AAJb0] POGECHOHAIO] OpUjeHTALIH
- OcnocoBmasarbe 3a aKTHBHO TPAKEIbe N0CAA (3AMOLLBABAILE H CAMO3ANOWLLABAILE);

- OcnocoBLaBaibe 3a H3PALY jeAHOCTABHON IL1aNA NI0CIOBAILA MAT (BHpME.

TEMA

UHMBEBU

HUCXON
Mo 3aspieTky Teme yuerik he it y
cramy na:

OBABE3HU U MPETIOPYYEHHU
CAZIP)KAJU TTIO TEMAMA

YNYTCTBO 3A
AUAAKTUYKO-METOANYKO
OCTBAPUBAILE MPOTPAMA

Ha NI0ueTKy TeMe yleHIKe yNIo3HaTH ca

Mpeaysernnureo | o Pasymesame © HaBese aneKBATHE MPHMEPE o Tlojav, paseoj u 3Havaj MPeAY3CTHNILTRA; LUBEBHMA I HCXOAMMA HACTABE — YUCHba,
W npeaysernmk | noja u suauaja NPEAY3CTHHLITB 3 JIOKAHOT o TIpO(itt 1t KapaKTEPHCTHKE YCTIewIHOT ILIAHOM PAlia W HA'HHIMA OLCH HBAMA.
npeayseTHLITE; okpyKemsa; npeayseTHiKa;
© Hapese KapakTepHCTIIKe Npety3eTHika | @ MoTiBH npeayseTHitka; O6amuu nacran

Tpenosnasarse oGjacii 3Hauaj MOTHBALHORNX o Texiike 1 KpHTEpHjyMH 32 yTBpUBaILE Tipeavier ce peamiyje kpos crieaehe oGmike
ocoGerocTi (akTopa y npeay3eTHIILTBY: NpeLy3eTHIMKIX NPEACTIOBHLIMja; Hactae:
npeayseTHiKa. ® 10Beze y OAHOC N0jMOBe Bewse (62 waca)

NPEY3HMILHBOCT 1 MPEY3eTHIILLTRO;

Mogena onemerna na rpye:
« Tpiankom peanisaje BeiGH
Passnjate n Paseijare © oxaGupa i3 MHOWITEA Wicja oHy Kojaje | ® TIpouiena NOCAOBHIX MOrYRHOCTH 3a HOBH ozesmetse ce zeam na ase rpyne (15
npouena cnocodHocTi 3 NPHMEHILIBA  PEATa 32 OTNOUHIbAILA | NOCIOBHI NIOAYXBAT; yueHiKa)
nociosux nicja, | youaaibe, Gisinca; © SWOT anaisa-octos ;
MapkeTi QopMyacaibe | ® npenoda pasKTe HAUHHE o EJleMenTH MapkeTHHr Mitkea (SIT)-poissos,
naan npoueny oTnoumbana nocna, yenyra, uena, Kanani HCTpHOY e, Mecro peanmsaune nacrape:

n0CIOBHIX 1ACja; | @ youn MehycoHo aesopaibe daxTopa npomoLja); BeGe ce peamisyjy y KaduHery/ yuHoHHIt

Koj yTiuy Ha TpKHIITE;  (DaKTOpH NOCIOBHOT OKpYJKCHba: (110 BewGH ce peaniyje y KabHHeTy 32
Vnosasame ® CaMOCTA/IHO NPHKYILbA MI0AATKe Ca NOTCHUMJAUTHI KIHJEHTH, BEAMNHHA TRHLIT, HHGOPMATHKY).
yueHitka ca TpRHIITa; UPEKTHA W HHANPEKTHA KOHKYPEHIUH]a,
eremenTiva © npask nouyay yeayre; TPEHIIOBH Ha TPAMLITY HTA.
MAPKETHHT [71aHa; | ® pa3pitja MapkeTHHT cTpaTerijy 3a caojy | ® EJeMeHTH MapkeTHHT niana;

110C10BHY E]y H Mpe3enTYje CBOj o Pait Ha Tepeny-HCTpKIBaIbeE TPILITA;
Pasujame cvucaa | MapkeTHHr naan; © BakHOCT THMa 32 MPOAYKTHBHOCT Y 110CAY.

32 THMCKH pajL.

© PAli THMCKH y YUeHITIKO] TPy,
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Vnpasmamen | o Viosuasaie © OGjackn 3rauaj nianmparsa paia o Tlojav pana  elevienaTa paa, cpeacTsa 3a
opranmaunja yuenmka ca o Onuwe enemMenTe niana paa pax;
CTHIOBHMA ® Pasnkyje HauMHE OapKaBamba ® Onpikasarbe cpe/icTaBa 3a pai;
pykoBohersa. cpezctasa 3a pax o Tlpunumni paza y rpymi;
o OGjackm npuHwMne paza y rpymH i o Edukacto soljere rpyne;
edukaco Boljerse rpyne o MenaumenT ynkumje (niannpare,
© HaBejle 0COOHHE YCTIENHOT MeHauepa; OpraizoBarbe, BOere i KOHTPOIIa);
© no3Haje pasHumTe ynpaBsbauke © MenaumenT CTII0BH -(NPEAY3ETHIK KaO
CTHIIOBE; MeHauep);
o oBjachi ocHoBe MenaumenTa yciyra/ | @ OCHOBHA 3HAILA O YNPAB/LAILY U HIEPCTBY -
NIPOU3BOAILE; JIeMOKPATCKH CTHA, LEHTPATH3OBAH, JIHCE
o yBilja 3Hauaj naHupaka u 01a6Hpa Pep,...:
bYACKHX pecypea 3a noTpede © MeHaUMeHT yCIyra PON3BOIIE - YTpaBbatke
opraauujc NIPO3BOZIM PecypeHMa, yNpaBsarbe
o oBjachH 3Haaj HHAOPMALHOHHX CHPOBHHaMA 1 NIOYNIPON3BOHMA, YTIaBIbatbe
TEXHOOTHja 3 CABPEMEHO NOCTOBAIbE. NIPO3BOZHIM MPOLIECOM);
o HihopmaLioHe TexHOTOrHje Y N0CToBarbY
(1I0CTIOBHH HH(OPMALIHONH CHETEMH,
MHTEPHET, HHTPHET H eKCTpaHeT y
T0CII0BatbY , EIEKTPOHCKO MOCII0BAtbE,
€JIeKTPOHCKA TProBUHa, HTL.
Tpasun ® Vnosuasarbe ca © i3aGepe HajNOBObHH]Y OpraHu3aUMOHY | ® 3aKoHCKe (HOPME OPraHH3OBaIbA AEATHOCTH;
oKBHD 32 NIaBHIM OKBHPOM W npasHy GOpMy OpraHm3oBarba o VinctnTyunje n un(pactpyKTypa 3a nozipuiky
ocHuBame 32 OCHHBAIbE 1 JenaTHOCTH; npejtyseTHHIITBY.
" (ynkumonncare | @ npukymm uiopmaune Koje cy
ynkunonnca nenaTHOCTH. noTpeGHE 3a yenewno Boherbe noca;
Ibe 1eIaTHOCTH ® CaMOCTATHO CAuHHH HH NOMYHH

nociiosRy AokymenTaunjy (CV,
110C10BHA MHCMa, MOAIGE, 3aTHCHHK,
oGpaci...)

Ipenopyke 3a peannsannjy Hacrase:

TIpenyseTHuUITBO 1 npeay3eTHuK: Jlatn
npiMep A0GpOr ey 3eTHIKA W/HH
NO3BATH Ha jelal uac rocTa -
npeayseTHHKa Koji GH roBopHO
VueHHIIMa 0 CBOJUM HCKYCTBIMA.
Passujate n npouena noc10BHIX
nieja, MapKeTHr man: Kopuctiti
onyjy uneja  Bohene mckycuje na ce
YHEHHLIMA TIOMOTHE Y KpeaTHBHOM
CMHULLAILY GU3HKC HICja M H3GOPY
peaiie 3 1abi paz Ha 1b0j. Yuenuu ce
J1ee Ha Tpyne Y Kojiva ocrajy 110 Kpaja
H paie Ha Z1C10BHMA NIOCIOBHOT ILIaHa.
I'pyne yueHKa okyrLeHe Ko jeithe
N0CIOBHE WAC]e BpUIC HCTPaXHBaIbe
TPAHILITA 10 HACTABHUKOBUM
ynyTeTBima. Ipyne yuenuka y nocerama
Mam npesysehiva ndopmuy ce o
HAUHHY NIPABIERA IOHYAE 1 CAMOCTATHO
npaBe MoHy1y 3a IPHMEP HHXOBOT
npenyseha.

Vnpanmarse i opramusauuja: oapeher
6poj uacosa npema HIGOPY HACTABHHKA Y
WHQGOpMATHIKOM KaGHKeTy. JlaBTh
VIYTCTBA YUEHHLIAMA A€ 1 KaKo 1a 10by
10 HeonxoHuX HHdopMaALja.
KOPHCTHTH CajTOBE 32 NPHKY Nbathe
WHbOpMaLILja (WWW.apr.gov.rs,
WWW.SME.ZOV.IS; WWW.MSpbe.rs...).
Tocera courjanim napTHepia a
OKaHOM HIBOY (omuITHHA, HHjaNe
Hawonazie cay0e 3a 3anoubasaise,
Pervonanie areHumjc 3a passoj Max 1
cpemminx npeayseha  c1.)
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Exonomija

® VnosHasame

TIaHHpa NPOH3BOJILY H TPOLIKOBE 38

CrpykTypa TpotlkoBa (PHKCHH 1 BapijaGHHN

nocaoBama yuenika ca concTaerm Girshic; TPOLIKOBH)  MPAr PEHTAGHHOCTH;
Qumachjckin KaacHguKyje Tpowkoe npeayseha it TIpixom 1 ryGu
acnekTiva I3patyHa Npar peHTaBIAHOCTH; TIpUKyLAILE MOTPEGHIX MOAATAKA Ha TCpeHy
npeayseha / cactai GuHaCHiCKe 3BeTaje Y W 1b11XO0Ba NpeseHTawIa;
pame. najjeanoctashijo] Gopwi (Gwraric OCHOBHH CCMEHTH  OPraHU3ALHONH ILTaH 32
CTatba, GILTAHE YCIIexa i TOK rOTOBHHE coneraeny Gishic niejy.
npeayseha);
npHkyMit uHGopMaLLje noTpeGHe 3
NPOMIBOAIN 1 uHANCHCKU MAAH 1 O
13BOpHMa (ihancHpaiba;
npesentyje oapeheri 1o miata
npoIBOMIbe/ pHNAICH]CKOT Miana.
Vuenmun o OcnocoGasaibe I3pAH JeAHOCTABAN TIOCAOBHH LAl Vispaza uesopiTOr Gsiic nana 3a
npojet- yueHika BeWTHHI | (160 N0CIOBHOT MTaNa); concraeny GisHiC HAC]y:
npelentamnja | npesentaunje NpeMa yCBOjenoj nocaoBHoj Hieji TpesenTauja nojemasniix / rpyniix
nocrosior 10CIIOBHOT IUaHA. |  NpeseHTyje NOCIOBHI MiaH (160) y Gi3HIC ML1aHOBA 1 AMCKyCHja.
naana OKBIpY CROje THMCKE yT0Te

Vucnnukn npojext-npesentaunja
nocaosHor nana: Hossath na jexan
4aC roCTa - MPEIy3eTHHKA 32 MPOLEHY
Gushiic nrara. Y npesenTauiju
KOPHCTITH CBA PACTIOIOAHBA CPEACTBA 3
Busyanmsaunjy. Tpenopyka je 1a ce Tema
L.YieHmakm npojexT-upana i
npe3eHTaua noCAOBHOr nnaNa”
3an0ute npiIkoM oGpaljusatba Teme
L Tpouena nocsosix naeja”. Ha oaj
HauIH IpeaBay Moke 1a HHTerpHie
VUCHHIKH NIPOJeKT TOKOM HAPEINIX TeMa
npenmera.

Ouewupae
BpeAHOBAILC OCTBAPCHOCTIE HCXOAA BPILIHTIE

Kpos:
Tpahetse ocTBaperocTH HCXoOA.
Tecrose 3atba.

TecTone MPaKTHIHIX BeIITIHA.

Bpoj uacosa no Temama:

TpenyseTnumTso i npenysethik (10)

Pasuijaike 1 poLieHa NOCIOBHIX HICja,
MapkeTiir nan (10)

Vnpapmarse 1 opranmsaunja (12)

TIpaBiii OKBHp 32 OCHHBaILE 1
dynkunoRicarse enaocti (10)

Exonomija nocopara(10)

VuIeHHIKH IPOjeKT-IpeseHTaLIj
nocsoskor uiata (10)

KOPEJIALIMJA CA IPYTUM MPEAMETHMA
- CBH CTPYUHH NpeAMETH
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TNPAKTHYHA HACTABA

1. OCTBAPUBAIE OBPA30BHO-BACIIUTHOT PAJIA — OBJIMIIA U TPAJAILE

HACTABA
PA3PE]T MPAKCA YKYITHO
Teopujcka Hactasa BeiGe TpaTiana Hactasa Hacraga y G10ky
I 74 74
i 68 30 98

2. UWBEBU YUYEIbA

~ Pasijare HaBHKa 3 UyBare 3PaBiba i MPIPKABANa MEpa JAUITHTE Ha pany;
~ Ocnoco6:masarbe yrieHiika 3a OraH3OBAILE PATA 1 PALHONATHO KOPHIICILE CHPTIje i MaTepijana;
~ OCrI0COBHaBANE YHCHIKA 1a KOPHCTE CTAHAAPAC, HOPMATHEE, KATA/IOTE  TEXHIIKO TEXHOTOLIKY JOKYMCHTALI]Y;
~ OcnocoG:masarbe yeieiika 1a MPaBIIHO KopHCTe ypehaje, arat i mprGop;

~ OcrI0CoBmaBANLE YHCHIKA 1a BPUIC MALIMHCKE 1 PysiHe ONepaLlje Ha MATCPHjiMa (0BCICKABAIbE, Pe3aibe, TypMHjatbe, yliere);

~ OcnocoBLaBarbe yHeHIKa 1a H3BOZE PALOBE y CACKTPOTEXHINKO] CTPyWt (IPHIIpeMa KpajeBa MPOBOHIKA, WIPAAA KAGAOBCKIX CHOMMNA, YIPAILA CCKTPOHCKIX CleMEHATa, MOHTAKa
TI0BC3HBaIbE €ACKTPOTEXHHIKOT IPHOOPa, Meperba i HCTIHTIBaIba);

~ Pa3BHjare OArOBOPHOCTH NIPEMA POKOBHMA, KBATHTETY H NIPELM3HOCTH Y MOCY;
OcriocoGubasatbe yueHHKa 3 00paiy, pasSpajarbe, OBE3HBaIbe, JIE beibe HHCTATAIIIONIX Ka0/I0BA i IPOBOHIKA;

~ OcCriocoG:baBaibe yueHnKa 3a H3paiy, NyLITaibe Y P, HCMHTHBAIbE i OTKJIAMAILE KBAPOBA HA LITAMIAHM TUIOUAMA.

. HA3UB U TPAJAIE MOAYJIA

Paspen: nps
PesGp. HA3MB MOJIYJIA Tpajare Mozya (4acosi)
1. | Mpakriuna nacrasa y maumictsy 30
2. | Mpakriuna nacrasa y enexrporexsmun 34
Paspex: apyrit
PeaGp. HA3HB MOJIYJIA Tpajarwe Mozyia (wacosi)
1. | Mucranaunonu nposoaniu 1 xaGoni 34
2. | Wravnane nioue 64
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4. UWJBbEBH, HCXO/H, ObABE3SHH U IPENOPYYUEHU CAAPKAJU U YIIYTCTBO 3A AMWJAAKTHYKO-METOANYKO OCTBAPHUBAIE INTPOT'PAMA

Paspen: npen

Hasie Moayna:
Tpajaibe Moaysia:

TIpAKTHYNA HACTABA Y MALINNCTBY
30 uacosa

UW/bEBU MOAYJIA

NCXOAN MOAYJIA
Mo 3asplieTky Moay1a yieHitk hie GHTH y CTakby
na:

OBABE3HM U NIPENIOPYYEHH
CAIPKAJA MOIYJIA

YIYTCTBO 3A
AWAAKTUYKO-METOANMYKO
OCTBAPUBAISE [TPOTPAMA

o Ocrocobmanarbe yieHitka
32 dyBatbe 31PaBLa 1
pHIpKABaRsE MEpa
saiTHTe Ha pazy.

« TIpHVEILY]e 3ALLITHTHE MEPE O MEXaHHIRIX
nospexa;

o NpHMerbyje 3AINTHTHE MEpe 01 noKapa;

« KOPUCTH 3aiTHTHY OnpeMy.

.

TIpaBILTHiIK 3aUITHTE Ha pany:
Mepe saurtie o1 noxkapa;
aumiTHa onpema.

Ha oty MOAYIia yHeHike yNo3HaTh ca
LHIBEBHMA M HCXOZMMA HACTaBe / yuerba,
ILIAHOM PaZia W HAUHHIMA OLIEHb HBAbA.

« KOPHCTHTH 3aKOH W IPaBHIHMKE 3ALITHTE Ha
pazy. .

o KOpHCTHTH NIPABILIHHK O POTHBIOAAPHO]
saurTih.

o JIeMOHCTPHPATH YTIOTPESY 3ALITHTHE OTpeMe.

o Tpenopyseno speme 3a peansauy oBix
canpikaja: 4 uaca

+ Ocniocobmanarse yicHika
38 npaBILIHY NpHVCHY 1
OApIKaBaIE PATHOHINKOT
anara.

KopHcTi ypehaje 3a 0opay MaTepujaa;
KOPHCTH anaT 30 oBeaCHKaRAME;

KOPHCTH MepHH a1aT;

KOpHCTH pydHH ataT

onpiasa ypehaje n arar;

NpUMElbYje Mepe 3aLITHTE Ha pay.

Pannonnku anar;
AnaT 3a Mepetse (MeTap, wiecTapi,

YHUBEP3ATHO IOMHYHO MEPUIIO, MHKpOMeTap,

TyGHHoMep);
Tpimena 1 oapkaparse asata (iiewra,
omBijaun, Gypritje, Gywiie, crere,
Tectepe, Typiie, uekihi, KIbyuesi, HTL);
Xurujena paza;

Mepe sauite Ha paxy.

« KopHCTHTH CTpyuHy AHTepaTypy.

o Kopueritu karaziore npoissohaua ypehaja n
anara.

o Jlewonctpupari ynotpedy ypehaja n arara.

o JIeMOHCTPHPATH NIOCTYMIAK Meperba MepHi
anativa.

o JleMONCTpHPaTH HAWHH OpikaBarba ypehaja it
anara.

o TpenopyticHo Bpeme 3a peanisaijy OBHX
capiaja: 6 uacosa

o Cruuarse 3uama o
KapaKTepuCTHKaMa
marepujana;

o Ocriocobmanatbe yueHitka

3a Kopiherhe CTaNAapAa,

HopMaTHBa 1 TexHHuKO
TexionouKe
JokyMeRTaLIe.

o npenoska MeTaie naerype;
o KOPHCTH CTAHAApIE H KATAJIOTE NIPOH3BOZA
(aimoBa, npoditia, i, fekajena).

TexHItKe KAPAKTCPHCTHKE MATCpHjata
(rBowDe, vk, Gakap, anyMuHRjyM, Gporsa,
MecHhr):

Tlonynpow3BOAH H MPOI3BOIN KOj ce
KOpHCTE. y MAWHKCTRY (ILI0UE, AUMOBIH,
TpaKe, e, PO, eRH, Texajen,
).

« KOpHCTHTH CTpyuHy AHTEPATYPY.

o KopHCTHTH CTaHAapAe, IPOMICE i KaTaOre

o KOpHCTHTH y30pke MeTa1a, 0/yNpOH3BOE It
npoissoze.

o TpenopyueHo Bpeve 3a peatisaujy oBix
capiaja: 6 uacosa
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NJIAH HACTABE U YUEIBA

sa obpasosHm npoun Enextporexunuap pauynapa

1PA3PE]L 11 PA3PEJL 111 PA3PEJL IV PA3PE]L YKYIHO
weaewno | roummme | nerenno | rommmme |werenno | roamunwe | werenio | rommure romnue
T |B|NMH{ T | B |NH|B|T|B|NMH| T | B [MH|{B|T|B[NH| T | B[NH[{ B |T|B[MH| T |B|NH[BE| T B |[IH| b P2
[A2: OBABE3HH CTPYHHH IPEAMETH 7 [ 3 [ 2 [so[un] 74| [o[11] 2 [z0a[s7a] 68 oo 7 [r2] [ 238 [sos[ [v0 |3 [1s[ [ 95 [s34] [0 794 [1327[1a2[270] 2533
1. [onma 2 74 2 o8 19 142
2. | Octione enkrporexime B E 21| [es]3 1|7 250
3. |Pauynapexa rpadma n symseamja 2 74 74 74
4. [Yeony apxrerrypy padyiapa 2 74 74 74
5. |Pauynapern xapnep 2 IHE 68 12] 8o
6. |Enexrponmka 201 68 | 34 2|1 68 |34 136 | 68 204
7. |Cotpraepers ararn 2| (e p B 136 136
8. |Oneparusuu cucremu 3 102! 30} 3 102 18 204 48 252
9. |[Iporpamupaise 2 68 18 2 68 24 3 93 30 229 72 301
10. | Muxporormposiepi 1 spopasyiapn 12 34 |68 30212 62 |62 30] 96 [130] [60] 286
11. |Pauynapcke mpexke 21 68 |34 18 68 | 34 18 120
1 PauyHapcka JIoruka 2101 68 |34 68 | 34 102
13. |Onpwasarve pasymaposix cucrena 3 | [0 03| [s0] 123
14, [Pasytiaph y cuctewa ynupanssaisa 2] |5t [e B %
15. | Teximura xokyverrraua 2 62 62 62
16. |Mpeaysernmumao 2 62 62 62
17. | lNpakruuna nacrasa 2 74 2 68 [30] 142 30 172
b: U3BOPHH ITPOT'PAMU 2 68 2 62 130 130
2. [H350pHH 1porpast 0GpasoBHor poia*™ 2 68 2 62 132 132
Vicynio A2+B. 7| 3| 2 |2sofuna| 74| [6|11] 2 |204374| 63 wl; 12 ggﬁ 408 |90 : 14 19535 434 |90 ;;: 1327|142/ 270) %
Viynuo A2+b 12 444 19 736 (;?) (gzg) ({;) (2;;) (izzg)
TTamowerma: ** Y oI Onpa TIPOTpaN oa CTE OMIITC00PAIOBII HIH CTPYIIX I300PHIN HPOrpaNa
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Ocrioco6baBatke yueHHKa
3a Opraum3oBaNLe pana i
paurionano koprwherse
eHepruje H MaTepujana;

Ocnocodmasarse yucHika
38 H3BONCILE MALIMHCKIX 1t
pyuHIX onepaunja.

KOPHCTH TeXHHUKO TEXHOJIOWIKA YITYTCTBa;
OesIeKH npeaveT pana;

W3BEle MALIMHCKE OnepaLlje;

KOPHCTH OCHOBHE MAILIHHCKe eleMeHTe.

YnTare TEXHHIKO TEXHOIOUIKE
HoKyMeHTaue;

OGenesxapaibe MaTepHjana;
TeXHO/IOWIKH NIOCTYNAK NpH 00pah
MaTepHjana: ceuerbem, TypIHjabeM,
Oyluerem, caBijambem;

OCHOBHH MaIIHHCKH efleMeHTH (HABOjH,
HaBPTKeE, MOIONIKE).

o KopHcTHTH CTpyuHY JIHTEpaTypy.

« OBJACHHTH KAKO ce KOHCTH TeXHIKO
TEXHOOIIK ZOKYMEHTALjA.

o JIeMOHCTPHPATH KAKO Ce NPABILTHO
OGeseHkaBa mpeaMeT Npi 00pan.

o JlemoHCTpHPaTH KaKo ce yupiihyje npeaer.

o JIeMOHCTPHPATH NpaBIIAH NI0A0Ka] Tena
NpaBILIKO Boletbe A1aTa NpH 0GpaK
vatepujaa.

o OGjackiTH Kako ce 0CTBApYje OprauzaLja
pAOr MecTa 1t 3nauaj XurHjene paza.

o Tpenopyeno Bpeme 3a peatisaumjy OBHX
capiaja: 14 uacosa

Oauun nacrase
Moxaya ce peaniyje kpos cezehe oGke

Hactase:

o npaxTitiHa HacTasa (ykynho 30 uacosa).

o Tpi i3Bolerby NpakTiHe HacTage olesberbe
ce zieni y iBe rpyre.

Mecto peannsal HacTaBe
©  pamomHua

Ouewupaime
Bpeanonaihe 0CTBAPEHOCTH HCXOZA BPIIHTH

Kpo3:
. npaheme 0CTBAPEHOCTH HCXOAA;
. npaherse NPaKTHIHON pa
TeCT MPAKTHUHIX BELITHHA
AKTHBHOCT Ha uacy.

BwR—
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Ha3us monyna:
Tpajarse Moayna:

TpaxTnuna nactasa y e1eKTpOTeXHHIN
34 uacosa

UM/bEBH MOJIYJIA

UCXOAU MOAYJIA
o 3aBpuieTKy MoRy1a yuierk he 61Ty cTary
na:

OBABE3HHU Y MPEMOPYYEHH
CAZIPXKAIH MOAYJIA

YAYTCTBO 3A
JMIAKTUYKO-METOAMYKO
OCTBAPUBAIE TPOTPAMA

o Ocriocobmasathe yieHiKa
30 uyBarbe 31paBba
npnIpKaBarsa Mepa
3awrTiTe Ha pazy.

« IpHMerbyje JaLITHTHE Mepe 04 LTeTHOT
yTHuaja enekTpiHE CTpyje:
KOPHCTH 3aIITHTHY OnpeMy;
npyski npay nomoh yhecpeheriom 04 yaapa
eneKTpiane cTpyje.

Vuiaj eneKTpHIKE CTpyje Ha H0BeKa;
Mepe 3awtite Ha paiy;
Tlpyaibe npse novohi.

Ha noueTky MOZyia yHeHitKe ynosHari ca
UHIBEBUMA H HCXO/IMMA HACTaBE / yuetba,
TIGHOM PAZa 1 HAYHIIMA OLLEILHBAIbA.

JIeMOHCTPHPATH PaZ JALITHTHIIX CPEACTaBa.
TleMOHCTpHPaTH npysKarbe npse novohit.
TIpenopyueno Bpese 3a peazauy opix
cazpiaja: 4 uaca

« Ocriocobmasaibe yuenika
3a kopuuherse arata;

« Ocniocobmasatbe yuenika
32 onpKaBaNLe araTa.

‘onabepe 1 KOPHCTH anar;
opKaBa ajar.

ATaTH KOJH Ce KOPHCTE y eNCKTPOTEXHHIUL
Oupiasarbe anara.

Kopuerimi karanore ypehaja n anata.
JleMOHCTpHPATH TpiNety azaTa.
JIeMOHCTPHPATH HauiH OAPAKABAILA ATATA.
Tipenopyueno Bpee 3a peaauujy oBix
canpraja: 4 uaca

e e

« OcrocobhasaiLe yueHiKa
3a noBe3HBarbe NPHGOPa
KOji Ce KOPHCTH Y eNIeKTpo
uHCTATAUMjaMA.

« noBexe novohy MPOBOAHMKA OCHOBHH
€NIeKTPOMHCTAIALHOH MPUGOP;

« EseKTponricTanaunon npuoop (ocnrypa,
NpeKnIaun, YTHUHHLE, CHjaTHIHa TpJa);

KopueTimu karaniore nponssohasa.
JIeMOHCTPHPATI MOHTAKY I T10BE3HBAILE
onpeve y cTpyjHo koo,

o JlevoHCTpHPaTH MeToze 3a yTBphHBaIbe
uenpagHoCTH MpHGOpa.

HanpasiTi BekGe Ha MOHTAKHHM [L10UAMA.
BewGe pannTh y wkiycy.

TIpenopyteHo Bpeme 3a peaatuy oBix
capiaja: 4 uaca

+ Ocriocobanare yuenika
30 PAZ CA MHCTPYMENTOM,

« KOpHCTH AHATIOTHC 1l ANTITATHE MepHe
WHCTPYMEHTE;

o nonecH HHCTPYMeHT (jeaHocMepHa,
HaKMeHI A CTpYja), 0Aaepe MepHO
noapysje:

 W3MEPH OCHOBHE eAEKTpHIHE BenHHe:
HaroH, CTpY]y. ONOp W KanauHTHBHOCT.

VHiBep3HI AUTHTANHH HHCTPYMENT;
VHHBEP3ATHH AHATOTHI HHCTPYMEHT.

TIeMOHCTPHPATI Pa ca HHCTPYMEHTOM.
V3BT MEperba Ha MORTAKHIM TLIoMava.
TIpenopyteno Bpewe 3a peaaLly oBix
capiaja: 6 uaca

« Ocrocobmanarse yuenika
3 eMmbetbe.

oabepe onpenty it MaTepijar;
W3BCIE MPHTIPENY 32 IeMberbe;
WIBpUIN ACMLCHC.

Criajatbe NPOBOAHNKA JTEMILCHLEM;
Jlembetbe Ha LITAMNAHO] IO4H.

KOpHCTHTH CTpyd Iy AMTEpaTypy.
JleMOHCTpHPATH CTiajatbe MPOBOAHIKa
emeibem.

o JIeMOHCTPHPATH e beihe Ha LITaMTaHo]
noun.

o Tipenopysieno Bpevie 3a peatiatujy oBix
canpiaja: 6 uacosa

o Ocriocobmaaibe yucnika

« oaabepe Ha ocHOBY O3HAKE OTIOPHHK,

Otropimun (iauih 3paze, BpeTa,

« Kopuctimi karazore nponssohava.
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32 MCTIHTHBAE H YTPaliby
NacHBHUX e/leMeHaTa.

KOHIIE3aTOp  Kastem;
HCTHTa HCMPABHOCT eneMeHaTa;
3aMeRI 1 YTPAAH MACHBHE CRMEHTE Y
oarosapajyhe cTpyjo Koo,

obeserkanatbe, npuMenHa
Konesaropit (HauiH wpaze, pera,
oGeseaparbe, npHMeHa);

Kasleosi i Tpaticdhopmaropit (npopaviy,
\3paa, npiveria)

o JleMOHCTpHPATH NIPOBEPY HCTIPABHOCTH
NACHBHIX eleMeHaTa.

o JICMONCTPHPATH YIpaiby 1 0Be3HBAILE
@/leMenaTa y CTpyjHo Koo,
HanpasiTi Bex6e Ha MakeTava.
TIpenopyHeno Bpeme 3a peazaLy oBix
cazpaja: 10 wacona

OGauum nacrase
Moxyn ce peaniyje kpo3 crieehe omke

HacTase:
o mpakTiuia HacTasa (34 uacosa).

« Tlpi iolietsy NpaKTIHiie HACTABE OZETbelbe
ce e y e rpyne.

Mecrto peannsaunje nacrase
o paunoHHia

Ouemnsatme.

Bpe/iHoBatbe 0CTBAPEHOCTH HCXOM1A BPIHTH
Kpo3:

. mpaherbe 0CTBapEHOCTH HeX0Aa;

npahieise npakTiuHOr paza;

TeCT NPAKTHAHIIX BEITHHA

. aKTHBHOCT Ha uacy.

L -
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Paspea: apyrn

Hasie mozyna:

iCTaaUmOIM NPOBOAIIN 1 KAGI0BH

Tpajaibe Moaysta: 34 uacoa
HCXOV MOAYJIA YIYTCTBO 3A
LIMBEBY MOJYJIA IMo 3aBpueTky Mozy1a y4enuk he Guti y craiy | TPEMOPYYEHM CAAPKAJH MOIYJIA JMIAKTUYKO-METOAHYKO
2a: OCTBAPUBAIE POTPAMA

« OcniocoGumasarbe yieHika 3a
NpUTIpeMy H HACTaBMbaMbe KaGaa
1 pOBOAHHKa

« OcniocoGumasarbe yueniika 3a
oGpazy, pasGpajarbe,
ToBe3MBAIbe, TeMIbeIbE
WHCTATALMOHIX KAGA0BA It
npoBoaHHKa

®  OTBOPH KAGJI, NIPABILIHO CKHHE IALIT 1
W30M1ALH]Y MPOBOJIHHKA;
®  hacranit (OBEKe) It H301yje HaCTaBaK;

©  HANpaBI OKLC Y 3ABHCHOCTH OJL 3aBPTIHA;

©  3aneMH KpajeBe H NOCTABKA Kad: ManyuHiLe
1 dactone;

®  cKithe W30MAUY, HACTABH 1 M30TYje
npoBOTIIK.

©  HABCIE BPCTE H KOHCTPYKTHBHE CleMeHTE
Ka(108a H IPOBOAHHKA;

©  npunpemi anat u Matepujan 3a oGpasy it
NOBE3HBAIbE HHCTAIALIOHHX KaG10BA
KoHeKTOpe;

®  objacii BpCTe i yII0TY HHCTATAILOHE
onpewe i ypehaja;

« ECKTPOMHCTATALLIOHH IPOBOAHHLL

 TeseKoMyHHKALUHOHH TIPOBOHHLUL

 VIHCTATAILHOHH MPOBOAHMLLH I KaGAOBH Ca
GAKApHITM POBOHHLUIMA, KOAKCHJTHI
kaGosu, UTP kaGaoBH — Bpete it
KOHCTPYKIUIOHH eteMenT

 Marepijaiit 3a W301aLH]y HHCTATALUOHIX
npoBOINIKA 1 KaGI0Ba;

o EJeKTpItHe H IPEHOCHE KapaKTepiCTHKe
HCTATALMONHX KaGI0Ba H MPOBOMIIKA;

o Criewjanna beia 3a 0Gpazy Kab0sa i
KOHEKTOBaIbe:

o JleMiLtiLe, YHHBEP3UIHI HHCTPYMEHT 1
OCTAIN HHCTANAUNONH AtaT;

Ha n0UeTKy MOZYJIa yUeHKe YIIO3HATI ca
LBEBHMA I HCXOAUMA HACTABE / yiietba,
ILIAHOM PAlia W HA'HHHMA OLCH BAA.

6 wacrase
Monya ce peanyje kpo3 caenehe odaike

HacTape:
o npaktiia Hactasa (34 wacosa);

Hozena onemeisa ua rpvie
Ouesbetbe ce aean Ha rpyne 10 15 yuehitka

TIIHKOM peatisaLitje paKTIHiHe HacTane;

Mecto peannsaumje HacTaBe
o TpakTitira HacTasa ce peaniyje y kadmHery.

Mpenopyie 3a peannsauniy nacrase

© TIpeaveTHi HACTABHUK MOJKe H3MEHHTH 10
10%, ay3 carnacwoct C1pyusor seha 10 20%
npenopyuenor canpiaja;

o Tpinikom peanisaumje npaKTiHe HacTase
YHEHHLIMMA Ce Jajy TeOpHjCKa yIyTCTBa 3a Paj;

« "KopHeTiTi Katatore pasauuuTit npoieohata
Kab0Ba.

o TpenopyueHo speme 3a peanusauuy osix
canpraja:

Ouewuparme
Bpeanonathe 0CTBAPEHOCTH HEXOAA BPIUIHTH KPO3:

« npaherbe ocTaapenocTit Hexona;
 TECTOBE 3Haba:

* TecTOBe MPaKTHUHHX BEWITHHA.
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Hasue Moayna:
Tpajame mozyna:

H3pana wramnane niove
64 uacosa

UMJBEBU MOAYJIA

MCXOAU MOAYJIA

o 3aspueTky MoayTa yuerk he 1TH y cTarby

na:

TPENOPYYEHU CAAPKAJU MOAYJIA

VAYTCTBO 3A
JMIAKTUYKO-METOAMYKO
OCTBAPUBAILE TPOTPAMA

« Ocriocobhanaike yueHika 5
wpay, nyurtae y paz,
HenITHBaIbe 1 OTKTababe
KBapoBa Ha WTaMnaNIN
novava.

WaBelle 1 O0JacHH BPCTe, KapaKTepHeTHKe,
YI0TY 1 NpAKTHYHY MPUMEHY MACHBHIX
€JIEKTPOHCKIX KOMIIOHEHATa y
CACKTPUUHHM KOTTHM;

HIBPLIH OUHTABAILE BPEAHOCTH H H3MEPH
OTNIOPHOCT i HCMPABHOCT NACHBHIX
ICKTPOHCKHX KOMIOHEHTH;

OGjacHH U HaBEAE BCTE, KAPAKTEPHCTHKC,
YII0TY 1 NaKTHYHY NPUMEHY AKTHBHHX
JIEKTPOHCKIIX KOMIIOHEHATa y
IEKTPOHCKHM KOTIHMA;

OJIpeIH BpCTY, THII TPAH3HCTOPA H AHOZIE W
15HXOBE €KSKTPOJE H HCTIPaBHOCT
Meperbem;

HaBezie 1 0GjachH BCTe, KAPAKTEPHCTHKE
NpaKTHYHY NPUMEHY HHTETPHCAHMX Kora;
Yypaau creunpuKaunjy noTpesiix
KOMIIOHEHTH 3 KATANOra Ha OCHOBY JaTe
ereKTpHtHe Weme;

Ol TEXHOTOUIKH NOCTYNAK H3paZie
uTavnane niove;

HANIPABH LITAMIAHY NJI0MY HA OCHOBY
TIPOjeKTa 1 HCTIHTA HCTIPABHOCT Be3a Ha
WITAMIAHOj NIOUH;

MOHTHPa (3Q1eM) KOMMOHEHTE Ha
uwravnany niouy, wsaepe onroapajyhe
MHCTPYMEHTE 32 HCMHTHBAILE LITAMAHNX
TI04a 1 WIBPLIM IHUXOBO HCMHTHBAIE;
OTKJIONH IPellIKe H KBAPOBE Ha LTAMNalo]
noun;

©  ENIeKTpOHCKe KOMTIOHEHTE - nackBHe i
axtuBiie (BpcTe, cHMGOH 1t
KapaKTeprcTHKe);

© OunTasarse M Meperbe BPEHOCTH
NaCHBHIX KOMTIOHETH;

© Jluozie - BpCTe, HCMUTHBAILE HCIPABHOCTH,
OIpehHBaLE aHOJIE M KATOE YHHMEPOM;

e Tpausuctopy - BpcTe, onpehusare Tuna
TpaH3HCTOpa H IheroBHX enekTpona B, E, C
W HCTIHTHBaIbE HCTIPABHOCTH

o Hnrerpucana koia, MHKpO(OHH,
CaylaHLLe W OCTaTe EIEKTPOHCKE
KOMIOHeHTE;

®  EfieKTpiute LieMe eleKTPOHCKIX Koria;

Karasnosi 3a e1eKTOHCKE KOMIOHEHTE;

© HsGop noTpeGHiX KoMmoteHaTa ca
eneKTpiHe weme noviohy Katanora;

© TlepTanake n10ua 3a W3pazy wTaMnane
noue;

©  TexHONOUIKH NOCTYNaK W3pazie
urTaMnaKmx noka;

©  HauuHu MCTINTHBAMA HCTIPABHOCTH Be3a Ha
urTamnaHoj nioun;

© Tloctynak siewbersa u npuGop 3a
JeMIbRIbE H OLICMIbHBAILE KOMTOHEHATA;

© HHCTpYMeHTH 3 HCTHTHBatba
KOMIOHEHATa i Be3a Ha Modama
(yHUBEP3ANHI HHCTPYMEHTH, CHTHAT
TeHepaTop, OCLIIOCKOT, H3BOPH Hanajaiba)
1 OKUBLABAILE LITAMMIANE TIONE;

 Tlponucann crannapan 3a wspany
urTaMnaHm ok

© Jlemumue u Crieumjatim HacTasum 3a
ACMIBEISE H OILICMIbHBAISE HHTETPATHHX
KOJIa, YHUBEP3AHI HHCTPYMEHTH 1t
€/IeKTpOHIIApCKH aaT.

Ha oteTKy MOAy/ia yHeHiKe ynosHaTh ca
LUUBERIMA 1 HCXOAHMA HACTaRe / yiieiba,
IUIAHOM Paia W HAUMHIM OLIEtbHBAA.

OGuun nacrase
Moxyx ce peanisyje kpos caezehe oGke

Hactase:
o npaxtiuna actasa (34 uacopa);
o macrasay Gioky (30 wacosa).

Tonena onesbera ua rpyne

Ouemerse ce aei Ha rpyne 10 15 yuenika
NIPIIHKOM peanmauje:

e npakTiHe HacTage;

o mactase y G70Ky.

Mecro peanusaumje nacrase
o TlpakTituiia nacTana ce peaniisyje y A¢1om

¥ PalyHapCKoM KaBHHETY  HEKOM
Ipyrom oxrosapajyhen KaGiiery:

o Hacrasa y 610Ky ce peansyje y
oaropapajyhem KaGutety i npeaysehima
Koja ce GBe H3PAAOM ITAMTIAHIX M10a.

Tpenopyke 3a peanmsauniy nacrase
© TIpeaMeTHI HACTABHIK MOKE HIMEHITH 10
10%, a y3 carnacnoet Ctpyurior eha 10

20% npenopyuetor caapiaj

TIp peaniaLijin npakTHHe HacTase
VHCHHLIMA je HEOTXOHO JaTh
oarosapajyhia Teopujcka ynyretsa
NOACETHTI X Ha canpiaje Koje cy
nposasin kpos OET, eneKTpomiky
TpakTiniy HacTasy y npBOM paspey.
TpHnpema 3a mpazy wramnane mioue
cpeanisyje Kpo3 mpeaver AmmkaTHii
nporpavi.
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Pexom Koji ce 0HOCE Ha 11€0 MpeameT:

« KOPHCTH CTpYHy TEPMHHOTIOTH]Y Y 0BO]
oGnact;

o [PHMEHH Mepe 3ALTHTE Ha pajy;

« NpiMeHH MpenopyKe 3a HHCTATAWI]Y OTpeMe
W 3AIITHTY ONpeMe 04 KBapa NPOY3POKOBAHOT
HeTIpABILTHI PYKOBAIM.

Hacraga y Goky

TlpojexTin 3anatak:

Estektpiuna wema 1 crewukaiuja
KOMIOHeHaTa;

TIpHnpema noAore i i3paza Wramnane
nove;

MoHTaka KOMIOHeHATa i IpoBepa
HCTIPABHOCTH CKIONA;

Tlpe3enToBate NojeKTHOr 3a1aTka
AeMoHCTpaLHja paja cKiona.

¥ oKkBitpy HacTase y 610Ky y Tpajaiby 01 5
zana (30 waca) peann3oBaTH NpOjeKTHI
3anatak Koji canpii crieaehie kopae:

1. EfleKTpiuny wwemy i criewnukau]y
KOMIIOHEHATa;

2.TIpunpemy nouiore  H3pazty wramnane
noue;

3. MoHTasky KOMIIOHEHAT i IPOBepY
nenpashocTH caoNa;

4. TpesenToBarse NPOjeKTHOT 3a1aTKa 1t
ZeMOHCTpaL]y pata cKOa.

34 peariaL]y IPOJeKTHON 3a1ATK MOJKe C&
NpeABIACTH rpyMHH (10 3 yeHHKa y
IpyINit) WA HHAVBHAYATHI Al y CKAa1Y
ca moryhwocTiva.

HitBo caowkeHocTH eekTpiHe ieve
NPIIATONTH Ipe3MaIbY yieHiIK.

V oKkBitpy HacTase y 610Ky, Kojy Tpeda
pea3oBaTH Ha Kpajy MOJLY.Ia, H3BPUINTH
NIpUTIpeMy YHCHIKA 1 POBEPY
OCTBAPEHOCTH HCXOTA.

Ouewupaie
BpearoBathe 0CTBAPEHOCTH HCXOAA BPUIHTI

Kpo3:
npahetse 0CTBAPEHOCTH HCXOAA;
TecTOBe 3HaMba;

TecTOBE NPAKTHUHIX BEIITHHA;
npojeKTHH 3anaTak

e e

KOPEJIALIMJA CA IPYTMM NPEAMETHMA/MOJY.JIMMA
® Xewmuja, OCHOBE eJleKTpOTeXHIiKe, EJeKTpOHHKa
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Toanurn Gorn wacosa:

Paspen:

Liusbenn yuersa:

b: U3bOPHU NMTPOI'PAMU

EJIEKTPOEHEPIETUKA

68 uacoa
Tpehin

—  VnosHaBarke yueHHKa ca CTPYKTYPOM  0COGHHAMA CaBPEMEHOT eleKTPOCHEPreTCKOT CHeTeMa:
— CTHUAe OCHOBHHX 3HaHa O eeKTPHIHHM MOCTPOjeHHMa, eICKTPHYHUM HHCTAIALM]aMa H eCKTPHYHIM MallHHAMa Y

€IeKTpOCHepreTHILI;

— PasHjarbe NPABHAHOT OAHOCA YHEHNKA IPEMa 3ATHTHH yHANPEherby KNBOTHE CpeaNie;
— Carnienaare MpHMEHe CKTPOHCKHX YPeaja i PAuyHapa y eleKTPOCHEPIeTCKIM MOCTPOJeRIMA;

—  CarfienaBarbe MPUMCHE CABPENCHE CTICKTPOHHKE H MUKPOPAUYHAPA Y YTPBbarsy H PEry1auiji eleKTPHUHIM MallHHAMa;
—  Carfieaaare NPHMEHE padyHapa 3a POPaUYH H NPOJCKTOBANE €ACKTPINHIX HHCTATALHja;

—  Vio3nasaibe yuenHKa ca MEpava 3aUITHTe O yAApa eeKTPHUNE CTpYje;
— Passujarbe patHIX HaBIKa, OITOBOPHOCTH H CTIOCOGHOCTH 32 NPHMCHY CTCUCHIX 3HaMA.

YIYTCTBO 3A
RN s Tlo 3aBpueTky mml:l ;’:3:’:1;6 GuTH y CTarby 1a: nPEnOll"l}(l)qll::?NPIlACN?ileAJ" ADHLATRTTT D ITTOIIRTAD
) OCTBAPUBAILE [TPOTPAMA
« VnosHasare ca « HaBEe H OGJaCHH Y10y OCHOBHIX « ENeKTPOGHEpTeTCKH CHCTEM
E/ICKTPOCHEPreTek |  CTPYKTYPOM i ToJIeNleMeHaTa i aHATH3HPA CTPYKTYPY « Enexpaie. [oziena n Bpete eniekTpana | Ha noueTky Teme yuenike ynossari ca

a nocrpojema

KapaKTepHCTHKaMa
caBpemeHor
€/IeKTPOEHEPreTCKO
r cuctema

o Cruuamwe
OCHOBHHX CasHatba
0 enekTpanama n
TPHHLHITHMA
TpOU3BOMILE
eNleKTpHYHe
eneprije

« Cruuame
OCHOBHHX 3Hatba O
nocTpojerbima 3a
npeoc,
TpanchopMatjyi
MCTPHGY iy
eneKTpHyHe
enepruje

« Carnienaatbe
HEOMNXOAHOCTH
npHUMeHe pauyHapa

eneKTpoeneprerckor cicrema (EEC-a)
n0CPenCTROM G10K-Lieme

« PA3MATPA HAJB&KHH]C KAPAKTEPHCTHKE
caspemenor EEC-a

* U3BPLUH OCHOBHY MOJETY €/IEKTPaHa npema
BpCTH ropHsa

« 0GjacHH OCHOBHE MPUHLINE Pata it NIOZeTy:
XHIPOEEKTpaHa, TEPMOECKTPaH, HYKICAPHIX
eneKTpana (kopuctehn G10K-weme)

« ananusnpa moryhHocTH 3a Gyayhn paseoj
CICKTPOEHEPIETCKOT CHCTEMa, Careaa eKoNollke
NpOGAEMe H IPOMHIILZA O HAYHHIMA 32 FHHXOBO
pewasarse

« HABEJIC HOBE HIBOPE CHEPTHje H YTIOPEA HX €A
KOHBEHLUOHATHM H3B0PUMA

o HANPABH MPETICA HAJBKHI]HX CTCKTPHINIIX
CIIGKTPOHCKIX CHCTOMA Y eNeKTpaHaMa

o HABEJIC OCHOBHE €1MEHTE TPAHCHOPMATOPCKIX
W PA3BOAHIX NOCTPO]ersa H OBJaCHH HIXOBY
yaory

« I3BPLIN IOZETY TICKTPOSHEPTETCIX
TpanchopMaTopa npema mecty i ynos y EEC-y.

 Xuzpoenektpatie

« TepwoenexTaphe

« Hykneapre enexTpane

« TlepeneKTiBe pasBoja i GKOTOWIKH
npoGremit

« Hosu m3sopH etieprije

o EACKTPINHH 1 €/ICKTPOHCKH CHCTEMH Y.
enexTpaava

« TparcdiopvaTopeka i passoaHa
nocTpojersa

« Tparcropmatopn crare y
nocTpojerbiva

« EnemenTi noctpojersa

o OnurTH NpHHWINY yrpaBHara
nocTpojersima

« Tpivena pasyHapa i caspevene
CIICKTPOHIIKE 32 HA30P 1 YTIPABHANE Y
nocTpojerbima

LILEBIHMA  HCXOHMA HACTABE/yuerba,
TUTQHOM PaZia  HAHHIMA OLERHBAIbA

Obanun nacrase

Tpenmer ce peanmsyje kpo3 cienche
obAKe HacTape:

« Teopujcka nactasa (70 yacosa)

MecTo peanusaunje nacrape

« Teopujcka HacTaBa ce peanmsyje y
YuHOHMLH.
(Tpenopyka: ako ycioBH pana u
ONPEMJBEHOCT LIKOJIE ZI03B0JbaBAjy,
VHeHHKe BoAMTH y TaGopaTopije 3a
eneKTpoGHepreTCKa NocTpojera,
eIeKTpIIHE HHCTATALMjE 1
€eeKTpHUHE MalKHey KojuMa MocToje
OUHIJIEIHA CPE/ICTBA KOja C& MOTY
NPUMEHHTH Npu oOpaau
onrosapajyhix Tema.)
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H caBpemene
e
Hasop 1
ynpasarse y
noctpojerbiia

© U3JIOKH OMUITE NPHHLAIE YPaBIbatba
CICKTPOEHEPIETCKIM MOCTPOjCHbIMA

o HCTaKHE BaXKHOCT H OGJacHH yIIOTPedy patyHapa
W CaBpeMEHHX eAEKTPOHCKHX Ypehajaa Halsop
YIPaBIbAIbE TOCTPOjeH;HM, Ca M0CeTHUM
AKUEHTOM Ha CHCTEM 3a HATIOP Y PeaTHOM
Bpevery (SCADA)

Enexrpine
wneranaunje

« Crimane
OCHOBHIX 3Harba O
CIeKTpHUNIM
WHeTaraUMjaMa

« Carnenasarbe
npivicHe pavyHapa
W nporpavia 3a
npopasyn i
npojexToBarhe
eIeKTpHURIX
cTanaumja

« ZCHUANIIC TI0jav CIICKTpHIHE WHCTanaLje
HaBele OCHOBHA NPABILIA IPHINKOM H3G0pa
i3BoNersa e, MHCTATAUHje

o KAaCH{HKYje eneKTPINHE HHCTaTAIe TpeMa
jaunnn cTpyje (BHCHAM HanoKa) H HaveHh

 HaBe/ie OCHOBHE BPCTE MPOBOJHHKA H KABI0BA Y
CACKTPHINIM HHCTATAIMaM, OGJACHH HhiTXOBY
YIIOTY 1 ONIHIIIE OCHOBHE KApaKTEPHCTHKE
(nonpestm npecex, w3onauma, Gpoj i,
HauHHH N0CTaBbarba)

o OIHIIE HAUHH O3HAUABAILA IPOBOAIIKA 1
Kab108a  HABEIE KAPAKTEPHCTHAHE NPUMEPE 32
pasmiTe Kateropije

« OGjacki OCHOBHY Y10TY OCHTYpatia y eil.
HCTaTaUMjaMa, H3BPUI IOZCTY NPEva HauHHy
pata, KpaTKo ONIHIIIC H3ICA, HABEAE HAMeHY 1
najuenthe Matepujaze 3a w3pany ocHrypasia n
Je0Ba ocHrypava

o OBjacHH OCHOBHY YJI0TY NpeKitzaNa y eil.
WHCTaTaUMjaMa, H3BPLIN IOZETY NPEva HaveHi
W HauuHy parta, KPATKO OMHILIE H3TIE 1 HAYHH
osmavaBama, wapese wajiehe varepjate 3
WrIpaiy NpeKHIAYA 1 E0B NPEKIAA

o HABEJIC HAMMHE NIPHKILYSHBAbA PAIHNHTHX
eneKTpHUNIX ypehaja Ha eneKTpHuIY
HHCTATALM]Y, W3BPUIN TOACTY IPHKILYUHIX
Ypehaja npema namer, Hashy yrpaibe n
SAUITHTH Ol CTIOBALILIX yTHIAJ2

o HABEJIC 1 ONHLIC HAJBAKHIE MEPE FALITHTE 01
yJlapa efleKTpHute cTpyje

o HANPABH NPETIeN CCKTPHANIX 13R0pA
CRETAOCTH Npema HasHHy Paxa, HETAKHE
HajBexKHIje OCOBHHE 1 HAMEHY PAMTHIHTHX

« BpcTe 1 HavieHa efleKTpHiHe
HCTanalje

 TIPOBOHHLIN 1 KaGJIOBH 3 EEKTPHUHE
uHeTanaije

« Ocurypaun

o Tpekunaun

o Tpuksbyverse enexTpiumix ypehaja na
€JIEKTPIHY HHCTANALI]Y

 Mepe 3aiimiTe 01 y/1apa eneKTpitte
cTpyje

 EJIEKTPHUHH H3BOPH CBETJIOCTH

« Ocpersbeibe npocTopija

« Tlpueria patiynapa 3a npopasiy i
NIPOJeKTORAIE ECKTPHINIX
HeTanaumja

Ouemwnpame

Bpe.oBake 0CTBAPEHOCTH HCXOLa
BPUIHTH KPO3:

« npahieibe OCTBAPEHOCTH HCXO1A

« TecTone 3Haiba

OxBupnu 6poj yacosa no Temama

« Enextpina noctpojersa (12)
« Exextpune nicranawje (14)
« Enextpuutic Maummhe (42)
o Tpancdopmarop (10)
o Acumxponi motopi (10)
©Mawne jeanoemepre ctpyje (12)
o Cuixpore maumne (10)

Ipenopyke 3a peanusaumjy Hacrase

© KOPHCTHTH CBA I0CTYIHA HACTABHA
cpenctea

© KOPHCTHTH CaBPEMCHE HACTaBHE
MeTozIe H My ITHMEIHjaTHE
npesenTauje

o ynyhHBaTH yueHHKe 12 KOPHCTe
MHTEPHET 1 CTPYUHY JIHTEPaTypy

© NI0CTETNICHO YBOINTH Y4CHHKE Y
oBnacT Kpo3 Jbyacke norpede,
npHHLINE pana, 610K-1ueMe i Gpoje
npuMepe 13 KMBOTA H Npakce

oV HacTaBHoj TeMu
.Enektpoeneprercka noctpojera‘
YHCHHKE YTIO3HATH €A OCHOBHUM
W3BOPIMA eTeKTpHYHE eHeprije.,
KapAKTEPUCTHUHUM €JeKTpaHaMa y
OKpYIKCHbY, CTICHPHIHOCTHMA
u3rpammbe, Kopuihewa, onpikasatba u
TepCNeKTHBAMA H3TPAIHe HOBHX
enekTpana. Takofje, ynosHaTH
YUEHHKE Ca OCHOBHIM €/leMEHTHMa
TPaHC(OPMATOPCKHX 1 Pa3BOAHMX
NOCTPOjeHba MPHMEEHNX Y
/ICKTPOCHEPTETCKOM CHCTEMY 01l
€/IEKTAPHE JI0 MECTA NI0TPOLLIHE
enextpiune eneprije. [ocedHy
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n3BOpa

o KeduHmILe OCHOBHE (haKTOpe KBATHTETa
OCBETILeIba NIPOCTOPH]a 1 OGjackH HauMHe
OCBETLaBaIbA PASTHIHTIX POCTOPA NpeMa
1HXOBO] HAMEHH

« Hageste mporpave Koji ce ajuenhe KoprcTe 3
NpOpa‘IYH H MPOjeKTOBaIbE CACKTPHUHIX
HCTATALUM] W HCTAKHE HIXOBE OCHOBHE
KpaKTepHcTIke 1 MoryhHocTH

Enexrpiie
Mawe

« Criuase
OCHOBHHX 3Haiba 0
eeKTPUIHIM
MattiHama

 Vrosiasarse ca
HaMeHOM,
noxpyyjima
nphviere,
KOHCTPYKLIHjOM,
HauHHOM paa i
OCHOBHIM
KapakTepucTHKamMa
Hajuewhe
Kophuherix
IIEKTPHUHIX
MaumHa

 Carnienasare
BAUKHOCTH NIHVEHeE
caBpenerinx
€JIEKTPOHCKIX
ypehaja,
MHKpOpatiyHapa i
pauyHapa y
YNpaBsbaty i
peryaumju
eeKTpHUHIX
Mauma

Tpaucdopmaropn

* HaBee HaMeHy TpaHcdopmaTopa H OCHOBHA
nozpyuja npumene

© ONHLLIE U3TIIEL 1 HABEJIE OCHOBHE
KOHCTPYKLIHOHE 1€/10BE TPaHC(OPMATOPa MATHX
crara

* 0GjacHn NpUHLMI paza TpaHchopmaTopa,
YCNOCTaBH y3ajaMHlt OZIHOC HATOHaH CTPYja Y
‘TpancopMaTopy 1 AeuHHILE O71HOC
npeoBpaskaja

* HaBese CTPYKTYpy ryGuTaka y Tpancopmaropy,
MecTa rjie HacTajy 1 AeuHHIIE cTeneH
ckopumhersa

« onne Haunke xnaliersa Tparcopmaropa

« OGjachu rpaiiuHe pexiMe pata
Tpancdopmaropa (pasan X0/l i KpaTak crioj) 1
e HHHIIIE OCHOBHE KapaKTePHCTHKE

o 0GjaCHH OCHOBHE KOHCTPYKIHOHE elleMeHTe
TpoazHiX TpanchopmaTopa, Hasele HauHHe
1LHXOBOT ClIpe3atba H 0COOMHE OCHOBHHX Cripera

« OnHIE HajBAKHM]E KAPAKTEPHCTHKE, YIOTY
HeK¥X 1I0CeGHUX BpCTa Tpancopmaropa i
nonpyvja npumene

Acunxponn moropn

o HaBEIE HAMEHY H 00JACTH IPHMEHE ACHHXPOHOT
MoTopa

 HaBpOjH H OMIHILIC OCHOBHE KOHCTPYKIHOHE
JIeTI0BE ACHHXPOHIX MOTOPA H PA3IHKYje BPCTE
ACHHXPOHHX MOTOPA NIpeMa KOHCTPYKUIMjH

Tpancdopmaropn

« Havena tpancdopmaropa. Ioapyuje
npuvene

« Konetpykuuja tpancopmaropa
(Manmx cHara)

o [Npununn pana Tpancopmaropa.
Onmoc Hanona 1 cTpyja. OnHoc
npeoGparaja

o PySuun Tpascopmatopa i xahere

o Peskimi paia Tpacopmatopa
OCHOBHE KapaKTepHCTHKE

* Tpodasuu Tpancdopmarop. OcHOBHH
HauMHK Cliajama HaMoTa

« Mocebe BpcTe
Tpancdopmatopa.JeHOHaMOTajHH 1
BHILICHAMOTa]HH TpaHC(hopMaTOpH

« Tpanc(opmatoph 3a Hanajare
cTaTHIKNX yemepata

« TpaHcopmatoph 3a wHpH oncer
yuecTaHocTH

« Mmmysichn n nuk-tpancdopmatopn

« Crabumusupajyhu Tpancopmatop

Acunxponn moropn

« Hamena acuuxporor Motopa. [lonpyje
npuvene

« KOHCTpyKIHja acHHXpOHOT MoTOpa.

o TIpHHLIN paia aCHHXPOHOT MOTOpA.
Kinmsarwe. Pescimi paza

« MexaHitka KapakTepHcTHKa

@Ky 0CBETHTH PHMEHH
patiyHapa 1 caBpeMeHix
€IEKTPOHCKUX CHCTEMA Y NpoLiecy
NIPOU3BOIILE €1, eHeprije, Hat3opa
pana, ynpassbaiba 1 perysatje y
€e/IeKTPaHava i pasBoHMM
nocTpojersima.
V nactasnoj Temn , Enexpuute
HCTaNaWMje" MOCeBHY NaKiby
10CBETHTH W3GOPY POBOHNKE,
ocHrypaya u npekuaaya 3a
TIPUKIbYUetbe KapaKTepHCTHUHHX
enektpHunux ypehjaja Ha noctojehy
enextpuuny uicTanauujy. Hpiwinkom
YII03HABaIbA YHEHUKA CA MepaMa
awTHTe 01 ytapa en. cTpyje,
HAaBECTH NPUMEPE HENOLITOBAbA
npornica 1 0GjacHHTH NOCeAHLE 10
yoBeka H OKoHHY. YNIo3HATH
YHEHHKe Ca PUMEHOM padyHapa y
TIpopauyHUMa W POjeKTOBaMbY e1l.
HCTanaMja.
v HactasHoj Temu ,Enextpuue
MAlHHe" YNIO3HATH yUeHHKe Ca
OCHOBHUM KOHCTPYKUHOHHM
KapaKTEPUCTHKAMa KNACHUHIX
eeKTPHUHIX MALIMHA, @ 0CEGHO
wctahu cneundmurocty
KOHCTPYKLUTje MAIHX €11, MalliHa i
MHKPOMALIIMHA Koje Cé MacoBHO
KOPHCTE y ayToMaTHiLH,
€/IEKTPOHCKUM M PauyHAPCKUM
ypehajuma. [punumne pasa
oBjachuTi novohy no3HaTHX 3aK0HA
13 0CHOBA E/IEKTPOTEXHHUKE.
KapakTepcTiKe Noje/Hix Matiiia
NIPEACTABHTH FPAQUUKHL, Y3 LITO Marbe
MaTeMaTHUKHX H3PA3a, Ca HArackoM
Ha 100pe 1 IOl CTPaHe NojelHHIX
TexHMUKNX peutersa. Ha kpajy
3yuaBatba CBAKe O/ HABEJIEHUX
MallluHa yUeHHIIMA OGjacHHTH
caBpeMene HauMHe ynpas/barba i
perynauje nomohy e/1eKTPOHCKHX
peljaja it MHKpOpauyHapa, Kako Gi
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poTopa

 0GjaCHH NPHHLLHN PaZia ACHHXPOHOT MOTOpA,
JtepHHMILIE TI0JaM ATICOYTHOT 1 PENaTHBHOT
KIl3aibai Kako ce oapelyje, Kao i yHecTaHoeT y
potopy

o onue pai HeonTepehenor MOTopa, oGjacki
TPAHCPOPMATOPCKO MOHALIAIEACHHXPOHOT
MOTOpA KaZia jé POTOP 3aKOUEH i PasyMe yCiioBe
NIpH KojiMa MOTOp NIPEIa3N Y FeHepaTOpCKit
pexHM pasa

o HaBele H3Pa3 3a OGPTHH MOMEHT i aHAH3HpA
MexaliKy KapaKTepHCTHKY aCHHXPOHOI MOTOpa

o HaBeJIe  YKPATKO OIIHLIE OCHOBHE METoRe
NIOKpETaILa ACHHXPOHIX MOTOpA Ca KIH3HHM
NIPCTEHOBIMA H KABE3HIM POTOPOM

« 0GjaCHi KaKo Ce Meiba CMep 0GpTaiba i Hapeje
HauiHe npomette Gpoja OGPTAja ACHHXPOHOT
MoTopa

« 0GjacHi OCHOBHH NPHHLIN Paza jeaHodasHor
MoTopa 1 JleGuiatoBy Teopeny

 KpATKO OfIillie KOHCTPYKIUL]Y, HatuH pana u
YNpaBsbatba ABOGA3HOT ACHHXPOHOT MOTOPA

o HCTAKHE BAKHY YIOTY E/IeKTPOHCKIX ypehaja i
CaBpeMeHIIX MHKPOKOHTPOIEPA 32 CKATAPHO it
BEKTOPCKO YNIPAB/balbe 1 peryiaiujy Gp3utie
0GpTatba ACHHXPOHOT MOTOpA

Maumne jennocmepue crpyje

o HaBeJle HaMeHy H 00JIaCTH MpHMEeHeMALlHHa
jenmocmepne cTpyje

o OMlLIe M3, HABElE CACTABHE AeN0BE 1
oGjachn (yHKI]y HajBaKHIHjUX
KOHCTPYKLUOHHX A€/10Ba MallliHe jeaHOCMepHE
cTpyje

« 0GjaCHH HAUIH PaZia MALIIHHE jeTHOCMEpHe
ctpyje Kopuctehn ynpouhetii Mozen i wemy

o pasitkyje BpeTe MALIMHA jeHOCMEPHE CTpyje
nIpema peikiMy pata i HauiHy noGyhusarba

o U3BPILH NIOZEY TEHEPATOPA jeAHOCMEpHE CTYje
npema BpCTH oGy te, euime u oGjackm
OCHOBHe paiite KapaKTepHCTHKe

o U3BPILI NIOZENY MOTOPA jeHOCMEPHE CTPYje
npewma BpCTH 110Gy te, Aeuiiie i oGjacki
OCHOBHE patiie KapaKTepHCTHKE

« HaBEZIE H OMUIIIE TIE Ce 1 KAKO MPHMERbY]y
01y NPOBOAHHUKH €1eMEHTH H pauyHapeka

ACHHXPOHOT MOTOPA

« TIoKpeTaIbe acHHXpOHOI MOTOpA.
Tpowena Gp3ihe oGpTaiba

o JeAHOa3HH ACHHXPOHH MOTOP

o ViipassbHei ABO(A3HI ACHIXPOHH
MoTop

« Tlpunetia enekTpoRcKiX ypehaja u
MIKpOpatyHapa 32 yIpanbarbe 1
perynauiy Gpoja oGpraja ackHXpoHor
MOTOpa (CaBpEMEHH MIHKPOKOHTPOIEPH
32 CKAIAPHO W BEKTOPCKO YNpaBbarhe)

Maunne jerHocmMepHe cTpy;

« Haviera Maltitie jeasocMepie CTpyje.
Tospyuje npiverie

o KOHCTpyKIUja Mallimtie jeanocmepte
cTpyje

« TIpHHLIN pazia MALLIHE jeAHOCMEpHE
cipyje

© OCHOBHE BPCTe H KapaKTEPHCTHKE
renepaTopa jeatocvepHe CTpyje

« OcHOBHE BPCTE 1 KapaKTEpHCTIKe
MOTOpa jeltHOCMepHE CTpYje

« TIpUMeHa NOTYNPOBOHMUKE TeXHUKe i
pauyHapa 3a ynpasbatbe MauImHama
jeocmepie cTpyje (y ayromarui,
€1eKTPOMOTOPHHM TIOTOHIMa,
eAeKTpHUNO] Byiit)

Cunxpone mawnne

« Haviena cutixpotie Maumiie. Hopyuje
npuene

o KOHCTPYKLUtja CHHXPOHIX MaLIHHa

o TIUHLAI pajia CHHXPOHE MaLlHHE

« OCHOBHE KapaKTEPUCTHKE CHHXPOHOT
reiieparopa

« OcHOBHE KaPAKTEPHCTHKE CHHXPOHOT
MoTopa

o CHHXPOHE MaLLIUHE Ca CTATHUM
MarseTHva

« Kopaunit morop. Bentiwin motop

« Tlpunetia eneKTpoHCKIX ypehaja u
payHapa y ynpasbatsy i peryatji
@JIEKTPOMOTOPHIIX MOTOHA ¢
CHHXPOHIM MOTOPOM

T10BE3/1H OCHOBHA YIKe CTPYUHa
3Halka CROT 0GPA3OBHOT MO 1
younau MoryhHocT npivene TiX
3Haiba y 00IACTH eACKTPOCHEPreTHKe.

o KO CBIIX TeMa, He Ya3HTH Y JIeTasbe
W CIOKeHE MaTeMATIKE H3pase, peh
capiaje w30%HTH y3 Momoh
jeaoCTaBHIX 1 MpereANNX weva,
UpTesKa, CKHLA U CIIHKA TIOJeAHIX
Je:108a, CKI0N0BA MauHHa 1 ypehaja

o NOACTHILATH YUeHIKe Ha BH3YEIHO
OnaKaLe, CAMOCTATHO Mopelerbe it
yerocTapmatbe Be3a wviehy
pasnamTHX canpkaja (HIp.
N0BE3HBAIbE CANPAaja MPEAMETa €A
CBAKOIHEBHIM HCKYCTROM it
caapikajiMa APyriX npeaveTa)

o Pa3BUjaTH CBECT O 3ALITHTH KHBOTHE
cpenune

© MOTHBHCATH YYEHHKE Ha THMCKH pajl,
cavonpoeHy, npe3eHTaL]y CBOjIX
PAzIoBa 1 rPYNHUX MpOjeKaTait
edukachy BU3yenHy, Bepoaniy 1
nicary KOMyHIKaU]y

« MOTHBHCATH yueHiKe 12 CTBOpE
HAKITOHOCT KA eAEKTPOGHEPreTHILH 1

TexHHLH yonuTe

« 0CTI0COGHABATH H OXPAGPHBATH
yueHike A2 POLerbYy COMCTReHH
HANPEsaK y OCTBApHBAIbY 3a1aTaKa
NpeaMeTa, Ka0 W HANPEAAK APYrHX
yuenika y3 oaropapajyhy
apryvenTaunjy

Hanowmena:

JI03BOJbEHO OACTYNAMbE O POrpaMa
moxe na Gyze 10 20%, anu ra Mopa 1a
0106puTH oaroBapajyhn CTpysiHi
opraH wKore.
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b: JIncra n3dopuux nporpama

PA3PEJL
P.6. Cry 1360) al

PyuHH H360pHH nporpavn T T
1. | Enektpoenepretika 2
2. | Hocaosre romyHuKauje* 2 ]2
2| Asnatw 3a ynpanmasme canpikajem Ha HHTEPHETY 2
4. . 2

Vnpasmatse npojekTima

HATIOMEHA: * Yeicik Gipa #300pHH IpOTpas JeAHOM y TOKy IKOTOBaHka

OcTrapuBame 00pa30BAILA Il BACTHTAA

OGaesni 001 0GPA3OBHO-BACKITHOT paja

OBJIMK OBPA30BHO — BACITUTHOT PAJIA ! E:;:fﬂ ! .::::,f o b ul;:\;l;m v ql;;\;l;Ell Vf:;g:()
Uac ozesmeHcKOr CTapewHe 37 34 34 31 136
Jlonata Hactasa * 1030 1030 1030 1030 10 120
Jlonyticka nacrasa * 1030 1030 1030 1030 10 120
Tpunpemna Hactapa * 1030 1030 1030 1030 10 120
JlpywTaeno-kopheii pan * 1030 1030 12030 2030 10 120

*AKO Ce yKarKe M0TPe0a 32 OBIM 00NN para
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TeXHHKA y yNpaBJbatby H Pery.ialiji MaunHa

jenmocmepie cTpyje
Cunxpone mamnne

© HaBeJIe YJIOTY W NOJIPy4ja NPHMEHE CHHXPOHHX
Mammna

 OMHLIE OCHOBHE KOHCTPYKIHOHE OJLIHKE
CHHXPOHIX MallIHa (Ca LLTHHAPUIHIM
POTOPOM H Ca HCTAKHYTHM 10;10BHMa)

 HCTAKHE OCHOBHE OMIITE OUIHKE CHHXPOHHX
MaunHa 1 aepHumIIe 0OCHOBHE MojMOBe

© OGjaCHH OMIITH NPHHIMI pazia CHHXOHEMaLLHHE

o JIeQHHHLIE, HALPTA 1t AHAIH3UPA OCHOBHE
KapaKTEPUCTHKE CUHXPOHOT FeHepaTopa

© U310 H JI00pa CBOJCTBA H HEOCTATKE
CHHXPOHHX MOTOpA H YKPATKO 0GjachH HauMHe
TOKpETatha MOTOPa

© OMHLLIE KOHCTPYKLLH]Y MATHX CHHXOHIX MOTOPA
€4 CTAIHIM MarHETHUM, HABEJE IbHXOBE
0cOBEHOCTH, IOAPYYja NpuMeHe  Hajuelhe
KopumheHe BpeTe OBIX MOTOPa

o OGjachu NpHHIMN paja (y3 NPUHLIANCKY iemy)
HAauMHE YNIPaBIbatba KOPAUHUM H BEHTHIHUM
MoTOpHMA

« HCTAKHe BaKHY YJI0TY e1eKTPOHCKHX ypehaja i
pauyHapa y ynpaszaiby 1 perysiaujn
€/1eKTPOMOTOPHHX NOTOHA Ca CHHXPOHMM
MOTOpOM (Y cHcTeMUMa 1100y 1e BETMKHX
CHHXPOHHX reHepaTopa y efleKTpanama, npu
aYTOMATCKO] CHHXPOHH3ALIHH reHepaTopa Ha
MpeKy)

KOPEJL

AUMJA CA APYTUM MPEAMETHMA

Dusuka

OcHOBe eleKTpOTEXHHKE
OCHOBE e1eKTpOTEXHHKE
EsekTponHka
TMpakTH4Ha HacTaBa
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NOCJIOBHE KOMYHUKAUMNJE

1. OCTBAPHUBAILE OBPA30BHO-BACITUTHOI PAJIA — OBJINLIU U TPAJAILE

HACTABA

PA3PEJ]
Teopujcka HacTaBa BexGe IpakTiuHa HacTaBa

Hacrapa y 610ky

VKVITHO

1w IV 68 wn 62

68 nnm 62

2. UWJBEBU YUEA

— Vno3uasaibe yueHHKa ca NOJMOM H BPCTaMa KOMyHUKALIAa.

—  OcnocoGmaBate 3 NPEBaTIIVKEILe KOHPAUKTHIX CHTYalH]a.

~  OB7anaBaie 0CHOBaMA MOCIOBHE KyType.

—  OBjanaBaie 3HALUMA 1 BEWITHHAMA NI0COBHE KOMYHUKaLUTe.

— OcrocoGmaBarbe 3 caMoCTany BepGalHy H IHCAHY KOMYHHKAIUH]Y.

—  Vnosuasarbe yueHHKa ca 3HauajeM HHQOPMALHOHNX TEXHOTOTH]A Y KOMYHHKALIHjH.
—  OcnocoG:baBambe 3a aKTHBHO TPaKeIbe NMOCa (3aNoLLbaBarbe M CaMo3anolbaambe).
—  MyATHANCUMIUTHHAPHY MPUCTYN W OPHjEHTALIM]a HA NPaKCy.
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3. HWbEBH, MCXO/JH, OBABE3HHW U TTPENNOPYHEHW CAAPAKAJU U YIIYTCTBO 3A IMJAKTHYRO-METOAWYKO OCTBAPUBAIE ITPOI'PAMA

TEMA

LMBEBA

HCX0aHn

Tlo saspuerxy Tewie yuenik he G y craimy Aa

OBABE3HU Y MPETTIOPYYEHH
CAIIPIKAJU 110 TEMAMA

VIIVTCTBO 3A
JMIAKTHYKO-METOAMYKO
OCTBAPHBAIE ITPOTPAMA

o Vnosuasame oGjacHi mojaM i Gy HKLIje o Toja, unniowm 1 pynKuIe
YiIeHUKa Ca NI0jMOM KOMyHIKaLKje; KoMyHUKaUHje.
W BpeTaMa Npeno3Ha pasIHuHTe BpeTe o Mozean komyHHKaue - "pani”
KOMYHHKaluje KOMYHHKaLHje; MOJIE/I, MATEMATHYKH MOJIET,
oGjacHi pasamky usmeljy apyuTsene, FbyKOMOB MOZIeA CHMETPHje.
Hoi ® OcnocoGumasaise NpUBATHE 1 NI0CIOBHE KOMYHUKaiije; | ® BpeTe KoMyHHKALIe - yMeHa it
‘2“”’,"""‘ " yueHnKa 3a objacku pasniky w3mely Bepoane n IHCMeHa KOMYHHKaLHja, BepOaHa 1
aptjepe y, TIpeBA3WIAKEHE HeBepOaTHE KOMyHUKaLIMje; HeBepGaTHa KOMYHHKALUj, HHTEpHA
KoMyHHiauR]E KOHQHKTHIX JIeMOHCTPHPa pasIiHTe BpCTE €KCTEpHA N10CI0BHA KOMYHIKALUIja.
curyauija HeBepGaHe KOMyHHKaLuje; e Moryhe Gapijepe y KoMyHHKauji -
npenosna moryhe Gapujepe y COLHO - KyJITYPOIOLIKE, TICHXOIOLLKE,
KOMyHHKaUHjH; opraHialHONe.
NIpUMEHI pasITE MeToAe pewaparsa | TIpepasiiakerbe KOH(IMKTHIX
KOHQUKTHIX cHTyauja. cHTyaunja y KoMyHiKaumj1.
o Viosuasaie ToMalla ce y CIUIay ca npaBiMa o Tpasiia 0C/IOBHON MOHAMIAILA
yuenuka ca noc0BHOT GOHTONA; (noczoBHit GotTon).
npasinMa NpUMEHH IABIIA JIETIOF [I0HALIAILA e Acniektit nociiosHor GonToHa
noc10BHOr GoHTOHA NP NPEICTABbAILY, YTIO3HABAILY (mpeacTabatbe, ynosasaibe,
KOMYHULIpatbY: KOMyHULUIParbe).
pasyMe TOK M0CIOBHOT CACTAHKA; o Hopwe notauwara (nasiike, oGiaji,
npenosHa yaory i 3nauaj ocoGa ca KoHBeHLje, npOTOKoA).
Tocaosna kysTypa eniosia )
Gorron) PAIHUHTIM NOCIOBHIM 3A1aLIMA Y e TocioBhu cactanak (pa3rosop)
( TOKY N0CIOBHOT CacTaHKa; ® opmatia n HedopaTHa HHTEpHA
NIpUMEHH IABIIA XOPH3OHTATHE it KoMyHUKaLja.
BepTHKATHE KoMyHHKauuje y npeaysehy | o KyaTyposouke pasike y
W KOHKPETHO] CHTYaLHju; MeljyHAPOAHOM M0CIOBHOM
pasyMe CriewHHIHOCTH Jerior KOMYHULHPAILY.
noHaILAILa APYIUX KYITYPHIX CPeANHA;
® VnosHasame objacHu 3a1aTke H MPUMEHH Havena e Havena v 3a1aun nociosHe
yieHuKa ca 110CII0BHE KOPECTIOHIeHLIL]E; KOpecnoHzeHuHje.
HaueHMa, CTIIOM M paskyje CTOBe W ppase y micanoj | © THIIOBH NOCIOBHE KOpeCTIOHICHLIC.
THNOBUMA TIHCaHE 110CI0BHO] KOMYHHKALH]H; o Tloc0BHI je3HK H CTI.
Tucana nociosna ;
" > noczosHe NIpUMEIbYje HA THCMEHIM NPHMEpHVA | @  BpeTe MoCTOBHIX micama.
KoMyHHKALIja " )
(opecnommentnja) KoMyHItKauje TIOCAOBHO NIPOTOKOTApHO OBpaNake; o EsieMenTH it hOpMa N0CIOBHOT MHCMa.
pasiiikyje BpCTe MICaHe M0CIOBHE e CaMoCTATHA H3pAZa MOCIOBHOT

® Ocrocobbasare
YueHHKa 33
CaMOCTaIH

KomyHiKaLe;
CAMOCTA/IHO H3AIH TTOCIIOBHO MHEMO;
HaBene KApaKTepHCTHKE AMFHTATHE

nicva.
ToceSHe BpeTe micane nocaosHe
KoMyHuKawtje (M016a, Npenopyka,

Ha nouerky Teme yuenike ynosnarn
€A WLeM/WILEBIMA 1 HEXOTIMA,
NIAHOM paza n HAUMHIMA
ouemmBarma.

O6auun wacrase
Tipeave ce peaniyje kpos crenche
obauke HacTase:

o Tcopuja (68 wn 62 uaca)

Mecro peanmsaunie nacrase
® Hactasa ce peanimsyje y ysnommun /

KaBHHETY OMpeMbeHOM
pojeKTOpOM, MozEpajcKoM
Tad oM, TenepoHoM ca (akc
MalHHOM

Ipenopyke 3a peanmsauujv nacrage

© Caupiaj npeavera ce peannyje
KpO3 METOIe aKTHBHO OpHjCHTHCAHE
Hactase

© AzexBaTha npumpema uaca y
Capazbit Ca MeAarowKo -
NCHXOIOWIKOM CAY#GOM

o Tlpunpema AHAAKTHYKOT MaTepHjaTa
3a peamusaujy waca

©  KOpHCTHTH 11ieMe, BIHIEO H ayaH0
MaTepHjal y peaniauiiu HacTase

© JacHo 1 KOHKPETHO H3ararse
TPAILIBA Ca OCBPTOM Ha KOHKPETHE
TPHMEPE i3 CBAKOAHEBHON AHBOTA 1
npakce

o [L1aHHPatbe HHTCPAKTHBHIX METONA
pana

Ouemupare
Bpearonaibe 0CTBAPEHOCTH HEXOZA

BpUITH KpO3:
1. npalieibe 0CTBAPEHOCTH HCXOAA
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TI0C/I0BHY
Kopecnonzen]y

TIHCAHE NI0CI0BHE KOMYHHKaLHje;

JANHCHHK, H3BEWITR] ).

® Ocrocobbaame
YUEHHKA 38 AKTHBHO

Komynnkaunja n Tpaketse nocsa
KopecnonenuMja y (3anowmasarse 1
Besn ca camozanowbaBarse)

3an0UbaBaEM

cactasi n 06aKyje CV 1 NponpaTHo
miemo;

TONYHH MPHjaBy O CI0GOIHOM paaHOM
mecty:

YOUuH 3Hauaj yroBopa o pamy:
NIPUMEHH CTeUeHE BELITHHE N NpaBuia
KOMyHIKaLlje y PasroBopy 3a
n0C/I0AABLEM.

Panna Gnorpagja (CV).
TTponparHo n1emo.

TpHjaBa Ha Or1ac WK KOHKYpC.
Vroop o pazy.

Hrrepsjy ca nocronasiem.
Camocranna m3pana CV-ja n
nponpaTHor mHcMa.

Cinvyauwja pasrosopa 3a mocao.

2. TectoBe 3Hama
3. TecTOBE NpaKTIMHIX BewTHIA

KOPEJIALIMJA CA IPYTUM NNPEJAMETHMA:

—  Ipeaysernuureo
— CpricKu jesHK 1 KbiReBHOCT

— Crpann jesnx

—  Coumonornja ca npasima rpahana





image168.png
1. OCTBAPHMBAKE OGPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJABE

AJIATH 3A YIIPABJ/bAILE CAAPKAJEM HA UHTEPHETY

HACTABA
PA3PELL TPAKCA VKVITHO
Teopnjcra Hacrasa Bexoe Tpakmiara nacrasa Hacraa y G70ky
% 3 «
2. UMBEBH YUEA
- CTHuaibe OCHOBHIX 3HAMA  0CTIOCOBHABAIbE YWeHHK 32 YIOTpEGy ATATA 32 YNPABbaIbe Canpikaje Ha WiTepHeTy - CMS
- OcrIocoG baBatbe YUHHKa 32 KpEATHBHO  (yHKILIOHAIHO LIANPAILE H WPALY BeG CajTa Mowohy A1aTa 38 YIPaB:balke Catpkajem
- OcriocoS:baatbe YHeHHKa 3a ATMHHHCTpHpAILe CaTpXaja bed cajta
- OcriocoG babatye yueHiKa 32 OGjaBHHBAILE BeG CajToBa i aNTHKALIA HA BEG CepBepy;
- Pasbujaibe KpeaTHBHOCTH KO yHeHHKD,
3. UMJBEBH, MCXO/IM, OFABE3HH U IPETIOPYYEHH CAJIPAKAJM M YITYTCTBO 3A IMIAKTHUKO-METOAMUYKO OCTBAPUBAHE ITPOTPAMA
VICXOM VIVTCTBO 3A
TEMA LWBEBH o 3aBpueTky Teme yuenik he GuTH y Craiby OBC‘:&E:;K'J?I ";gqg;’:;fr" JMIAKTHYKO-METOANYKO
na: OCTBAPHBAIGE IPOTPAMA
Venajare sara o ‘e ojaw CMS Tlojam 56 cajra n beG crpaniiie Ha noveTy TeMe yueHHKe ynosHati ca
OCHOBHIM TIOjMOBHMa HaGpaja W pasnKyje rOTOBA peleiba: Tlojam CMS aara LIBCBM H HCXOLIMA HACTABE — Ydetba,
Besani 5a aare 3 CMS, LMS... Tlpusepi nocrojehx peeisa: CMS, TITAHOM paZa W HAUHHMMA OLIEToHBAIb.
ynpaBbarbe carpajem - |« HABOAN MpenHOCTH pana ca CMS-om LMS, dopymi ... O wacrane
b : ut nacrane
cMs xedmmmme npeycoe 5a « Jloa najnoswaruja pewera CMS anara: | [ NIRSII L e oo
umnesnTauy CMS anara Joomla i Wordpress o
o pasywme dynxujy BeG cepsepa, PHP o Tlpeaioctn 1 ocwosre dykiunje CMS | parce e oo
noapuke 1 MySQL alata _
Veon TMojam u ynora Be6 Apache cepsepa Mecto peasmsaunje nacrase

e e e

Tojav PHP cxpunt jesika
Tojaw n ynora MySQL cepsepa
Tojaw hosting-a 1 perncTpaunic 10MeHa

BewGe ce peaniyjy y paiyHapekom kaGiiery

Ionena onemeina ua rpvie
Ostesberbe ce e Ha TpyIIe NPIIHKOM

peanaue exon
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OcrocoGubasarse
yeniKa 3a HHCTanaLHjy
anlara 3a ynpassarbe
canpiajem - CMS

Tlpey3uma atar 3a ynpasJbaibe canpikajem
— CMS ca nnTepeta

Pasnnkyje w3naiwa u ep3uje CMS-a
Haoau notpeGHe yciose 3a ycretuy

Bpcre CMS peuerba, 0coGie 1
NOTPEGHH YCA0BH 32 HHCTATALIL]Y
Wsaisa n pep3uje CMS anara
Hirerpucana pewersa Apache, PHP u

Ipenopyke 3a peannsaunjy Hacrase:
Beikiie peaioBatit y 610Ky 011 2 Haca HElembHo

(1o caaxoj rpymH).

"‘li'l'lz'j‘;" nictanaimjy CMS-a MySQL-a Quemupame:
anata « Onvcyje unTerpicana peiersa: « WAMP Server, XAMP — npeanocti n Bpe/ioBathe 0CTBAPEHOCTH HCXO/A BPIINTH
WAMPServer, XAMP (Apache, PHP i Mae Kpo3:
3a .
ynpas MySQL) ) Kopauw niicrasauije CMS asata o npaherbe 0CTBAPEHOCTH HEXO/1A.
e o VCnocTassba NpejycioBe 3a HHCTaNaLH]y TlocTaBKe NPHINKOM HHCTanalMe, Gaa | o TecToe 3nara.
canpra CMS-a na cBoM pasynapy MySQL servera, Kopreni Haz Gasom « TECTOBE NPAKTHYHHX BeUITHIA.
ew o Mncrammpa n nokpehe CMS y nokannom Tperse cajra y pasiim npersienauima
OKpyKetby Frontend, backend npersiet cajra
o Kondurypuuwe CMS anat u nosetasa [no6anne onuje CMS anara — OxBupny 6poj yacosa no Tem
cHeTevcKe nocTaske Kondurypauja VBon (4 vaca)
Mucranaunja aata 3a ynpasaibe cazpiajem (8
Ocniocobmasare Pasyme xijepapxHjy KOpHCHHKa cajTa KopucHmii sajta — user wacosa)
YyueHHKa 3a ‘VnpaB/ba KOPHCHHLMMA CajTa, f0Jaje, Tlpnjapa Ha cajT Kao aMHHHCTPATOP N KAO | AMUHHCTpALUja aaTa 32 YNPABIbatse
anMuHiCTpauHy anata Gpiiliie 1 MOTHQHKYje KopHCHIKe OBHYAH KOHCHHK campikajem (36 Hacosa)
3a ynpaBbarbe « TIpunpema i opranmsyje MyITHMeMjaTHE | o VIaBLatbe KOPHCHHLIMA, NPABa 1 ChrypHocte noctaske i SEO (14)
canpiajem - CMS canpiaje 3a unaiike npHBILIeTHje KOPHCHHKA
o Kpenpa 1 o0jaBibyje canpiaje (uranke) o TloctaBsbarbe CIMKA W APYTHX MOAPKAHHX
cajta menuja
o Opranmyje Kateropuje i cexiije « Tipunpema capiaja i oGjasa Ha cajty
Aavinn unaHaka « Ojasa canpiaja Ha HACIOBHO] CTPaHH
nerpau o VNpassba HACTOBHOM CTPAHOM « Xujepapxuja canpaja — unanaka
nja e Vrpasiba MEHH CHCTEMOM « Kareropuje caapikaja
anata o Jlonaje n MoanduKyje enemenTe Menja | o MeHH CHCTeM 1 eleMeHTH MeHHja
3 « Tlpenosnaje Motynie w/nin nofaTke kao | o TIpuKas canpiaja i Kateropuja kpo3
ynpas KOMIIOHEHTE CajTa PasIMuNTE MEHH enleMeHTe
Bame Vnpassa 101a1MMa 1 MOTYTHMA o Jlonaww/monyn kao komnonente CMS
canpm TTpoHANa3H Ha HHTEPHETY W HHCTATHPA anata
ajem J0RATKe H MOy Y CajT « Bpcre nonaraka (plugins)
Pasyme 3nauaj Teme/madnona CMS cajra | o Illa6nonn / eme CMS cajra
TIpey3ima ca HHTepHETa FOTOBE Teme i «  EnlevenTn wadsiona/reme
MMIIEMeHTHpA UX « Tlpotec anMuukcTpaije cajra
*  Monudukyje enemenTe rotose Teme Tj.
wabnona
Pasyme npoliec anmiHucTpaLtje BeG cajra
AZMHHUCTPHPA BeG cajT Kpo3 ypehBarbe
canpaja
Cryproc « TIpeaysva CHIYPHOCHE MEpe 3a 3auTHTy Hatluii yrpokasaiba WHTerpireTa cajra
e cazpiaja M HHTErpuTeTa cajta Tojam xakoBarwa
ocraie Pasywe 3uataj SEO CuryprocHe riocTaske y o
"SR Wunsementipa SEO npasia, noctaske y nozelaBaiMa cajra

5e6 cajr

3hauaj ceeske Bepsije CMS-a i CBUX.
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o Tosnaje naunne npahersa cTaTHCTHKE
noceheHoCTH cajTa Kpo3 pastie Kateropiie

JAoaraka - pluginova

JJare® n crade” nowmike

J103B0/IC NPHCTYIIa JIATOTEKAMA Ha HHBOY
Bed ceprepa

CMS crryproctn sozau — plugin
Tpotiec I3paze pesepae KoMije atotexa
CMS-a 1 Gaze nozataxa

3ALITHTA A/MHHHCTPATOPCKE CTPaNHLE 01
Heopnamhenor nprcTyna

Tojaw SEO

SEO onmiviaunja cajta

Crarnerika noceheocti, npeysumarma
NozaTaKa, BpCTE Mperieiata

3. KOPEJIALIUJA CA JIPYTUM NIPEJAMETUMA

Tporpamiparse
Codreepcku anatu
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YHPAB/bAIE ITPOJEKTHUMA

1. OCTBAPHUBAILE OBPA30BHO-BACITUTHOI PAJIA — OBJINLIU U TPAJAILE

PA3PEJ

HACTABA

Teopujcka Hactasa

Besxoe

TpaxTiutia Hacrasa

Hacrasa y 610Ky

VYKVITHO

1A%

62

62

2. UWJbEBU YUEA

~ PasBHjaie CBECTH yueHHKa 0 3Hauajy MPHVCHE YTIpaBaiba MPOjeKTHMA Y M0CTI0BatbY.
— Vno3Hasaie yueHHKa ca CTPYKTYPOM 1 OCHOBHHM KOMIIOHEHTAMA YNIpaBIbatha MPOJeKTOM.

— Vnosmasaie yueHiKa ca poLecHMa 3a yIpaBarbe NPOjeKTIMa.
— Vno3sHasaie yuieHHKa ca pasIniHTHM O0ANIIMA YIIPaBbatba MpojeKTHMa.

—  Ocnoco6banabe yUeHNKa 32 PHMEHy ATaTa H TeXHHKA PH YNPABbatby MPOjeKTHMA.
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3. HWbEBH, HCXO/H, OBABESHHU U TIPENOPYHYEHW CAAPAKAJU U YIIYTCTBO 3A IMAAKTHHYRO-METOANYKO OCTBAPUBAKE ITPOI'PAMA

YINYTCTBO 3A

TEMA LWBEBH o —— Nﬂ%ﬂfﬂ ety crany O';Cf&E%:K'J: "r:’g';g;l’:;f:" JIMIAKTHYKO-METOXMYKO
: OCTBAPHBAIGE IPOTPAMA
© Vonajae ocHoBHIX HeumIIe T0jaM NpojeKTa 1  TipojeKar i ynpanbarbe NpojekTon - | Ha nowerky Teme yiemmie ynosarh ca
3HaEba 0 T0jMY VIpaBbabe NpojeKToM; ocHOBHI MOjMOBH. UbeBHMA 1 HCXOMIMA HacTaBe / yuea,
ynpassaisa OGjacHH KMBOTHI WKIYC 1 (ase o Kusorhn uKIyC npojexa. dase ILAAHOM PATA I HAUNHINA OLCH B,
Jedmmmnj | npojexriva npojekTa; npojexTa.
2 ocuoBmx HeumLe 010G NpojeKra i o Omtoc npojexata i onepaia. OB wacrase
nojosa onepaue; o Hnrepecte ryne. Tpenver ce peansyje Kpos cenehe obke
HaBeie yTiLaje oprausatuje Ha o Vruuajn oprasmsaunje a ynpasmarse | Hactas
VIpaB baibe NPojeKToM; npojeKTom. Teopwjcka Hacrasa (2 aca x 31 cenmia = 62
uaca)
© Vonajane oconix OGjacin paseo] A ynpanbana © Passo] naana ynpasana npojexton. | Vkymio: 62 vaca
SHaika 0 ynpaB ALy TpOjeKTOM;HaBeE HeOMXOe KopaKe 3a | ® VcMepapaibe  ynpanbaibe
WiTerpaujon npojexTa | ynpassbaibe W3Bputerbem npojeta; - Mecro peanusanue nacrase
Vopasmaw | ® Ocniocobmanatse oGjach npumLN Haxsopa 1 KonTpoAe | @ Haop H KoNTpona pata Ha npojety. | Teopujcka HacTasa ce peatiyje y i,
e yaentika sa H3Gop pazia 1a npojexty; o Hnohere HHTerpHCaE KOHTPOJE | HLIH Y PatiyHapeKoM KaGHHETY Y WIKoMH.
wwrerpawnj | orosapajyhux ynasa, oGjachm wswoherbe mierphcarie npowerta.
om anara w TeximKa, KonTposE npoveia; o Saspuasame npojexra. Ipenopyice 3a peanusanuiy nacrase
npojexcra 31232 HEONXOAHIY 32 oGjachn saspiasatbe npojexTa; e Canpwaj npeavera ce pearisyje kpos
peanmsaiy oGjachn u Havese yaase, arate 1 MeTOjIC aKTHBHO OpHjcHTHCaH HacTae.
ynpassbasa TeXHIKe, W wSAA3E 3 CRAKY (pasy o Tpinpeva uwiakTiKor Marepujara sa
wrerpaujon npojexra | npojexra; peansauuy Haca.
© Vesajaibe ocHOBHIX ‘eQuimLe OjMobe 3a npHkynbame | @ TIpHKymbame saxiesa. e Ipu w3past npojeior 3axata
R —— saxtesa n onpehBatse oGHMa pojeKTa; | ® JleduHicarbe oGHMa, (NpopasyHa), yvieHike OTEANTH Ha THMOBE
VNpaB:barba 0GHMOM HaBEIC yilase, aTaTe 1 TEXHIKE, 1 o Kpeuparwe IVBS-a W KopueTuTH Microsoft Project 2003 win
Vopansan | _ PRI maase koje Kapaxtepuy ynpanssase | » Tlposepa o, HoBHjH.
mpanLaL | o Ocnocofmasae 0B mpojexTa: o Konrpona oGuva.
PO yaetka 3a objacin npuiun posepe obiva: Ouemuname
CTpyKTypUpaibe OGjackH npWHLIN KOHTPOAE 0GHMA; Bathc 0CTBAPCHOCTH HCXOTA BPUIHTH KPO3:
npojexra WBS (Work yeerayje (Kao 1¢0 THMA) Y KpeHpatky I, npahietse ocTBapeHocTH Hexoa;
Breakdown Structure) WES-a. 2. tectobe smama;
rexHiKom 3. peanusatunjy npopatiya GutHix
© Venajarve ocHoBmx JaBEIE HEOTIXOANE aKTHBIHOCTH Besane | @ TIpoliena Tpouikosa NapANETapa, KO YNPABIbaIka MIPOJEKTOM .
Vopanaan, | 000 mpmmING 1 | 5a yopasnaike Tpomkoniva npojexra; | o Ozpehymarie Gyvera
MOZIEINMA YTIPaBbatba HaBe/le W 00jachy anate 1 Texuuke koju | ® KoHTposia Tpouikosa OxBupun 6poj uacosa no Temama:
woonomns || olIKOBN e woprcre T ympERay o Toannpane xsamrera Teduminaa ocrion nojwona (4
P KBAIHTETOM NpOjeKTa TPOLIKOBHMA NPOjeKTa; o OGesteherse 3axTeBa KBaMTETa Tpottecy 3a ynpassbatbe npojexTima (8)

an
KkeannTeT0
™ npojexra

 Ocriocobmanaibe
yuenka s
peanaunjy
npopatyHa TPOWKOBA

yuectsyje (kao 1€0 THMa) y IpopasyHy
TpolLIKOBa NIpojeKTa;

neduunLIe Nojam MiaHHparba
KBAIMTETA;

Vnpasarse HHTErpaLHjoM NPOjeKTa (8)
Vnpasarse oGHMOM npojekta (8)
Vnipasssarse BpeMEHOM Ha npojexTy (8)

ceocs e

VNpaBbase TPOUIKOBHMA H KBATHTETOM
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npojexTa

HaBejie 3aXTeBe HEONXO/IHE 3a KBAIHTET;
oGjactn w3BOleILE 1 YI0TY KOHTPOsIE
KBaJIMTETa;

Yupasman,
€ pusnkom
npojekTa
nabaskama
3a npojexat

® YcBajambe OCHOBHHX
3HARA O MPHHLIMITIMA i
MOZeTIHMa yrIpaB/batba
PU3HKOM NIpOjeKTa 1
HaGaBKama 3a npojekar

Je(MHHULLE N10jaM TUIAHHPakba
YNIaBIbata PH3HLIMA;

OBjacHH MPHHLIN WICHTHHKOBaMA
pH3uKa;

oBjackm npHHLIN U3BOHCHA
KBAJIHTATHBHC AHANH3C PH3HKA:
OBjacHM MpHALIN 13BOHeRA
KBAHTHTATHBHE QHAH3C PU3HKa;
oBjackH Kako ce nIaHMpa peakuja Ha
pHsuKe;

HABE/IC LITA j& HEOMXO/IHO 32 HAN30P H
KOHTPOJTY pH3HKa;

0BjaCHH TI0jaM IUIaHHpaa HADABKE:
oBjackm nojam criposoljeiba HabaBke;
o0jacHu npoLecyuparbe HabaBKu;
HaBeJIe yJ1ase, a1aTe H TEXHUKE, H
W3a3e HEOTIXOAHE Y OBOj (asi;
yuectsyje (kao 71€0 THMa) y pasBojy
Ti1aHa HaGaBKM 3a npojeKaT

~ Tlnanvparbe ynpas/baiba pH3MLIMA
« MaenTiduKoBarbe pisika

« MisBoljetbe KBannTaTHBHe 1
KBAHTHTATHBHE QHAM3E PU3HKA
+ [nanuparse peaxiuije Ha pusHK
Hazt30p U KOHTpOa pH3HKa

* [nanmpare 1 cnpoBoljere HaGaBke

+ Mpotiecy parbe i 3aBpIABANE HAGABKH

npojexra (10)
VIpaBmarbe by CKIM pecypeha i
KOMyHHKauHjama Ha npojekTy (8)

Vipansbatbe PUIHKOM NPOjeKTa i HaGankama

3a npojexar (8)

KOPEJIALIMJA CA IPYTUM NPEAMETHMA:

~ Mpenysernmurmzo
—  Texumaxa HoKyMeHTAIRAA
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DaryaTaTHBHH 00.1HUH 00pa30BHO-BACIHTHOT paaa™

OCTAJIN OBJIHLI OBPA30BHO — BACTIUTHOT PAJIA Il 1Pz 11 PN 1t IR I/ IR
wacosa wacosa sacosa sacosa
Exciypsija 1103 nana 105 nana 710 5 HacTaBimX Aana 10 5 HacTaBimX Aana
JESHK HAUHOHATHE MaTbHHe CA €TCNEHTIVA HALIOHATHE KYTYDE 2 waca wenesmHo
Tpehu crpani jesuk 2 waca Heemio
Pakyamaus npeverivnporpavi® 12 waca veaesho

C0GOAHE aKTHBHOCTH yHGHITKA (XOP, OPKECTAP, CEKIIe, TEXHITKE, XyMAHHTapHe,

30-60 wacosa roaube
ClIOPTCKO-PEKpeaTHBHE 1 APYTE BAHNACTABHE AKTHBHOCTH)

JIpYLITBEHE aKTHBHOCTH — YCHINKH NAPAGMEHT, YeHHIKe 3a1pyre 15-30 wacona romnbe

Ky/ITypHO-yMETHITNKE aKTHBHOCTH LIKOTIE 2 panna nana

*TTopea 0GaBe3HIX NPEAMETa i H30OPHIX POTpaMa IKOJA MOKe 4a OPraHi3yje, y CKIady ca ONpEAeIberbiMA yHeHIka, (aKyJITaTHBHy HACTABY 13 NpEAMETa/IpOrpaMa Kojit Cy yTBphenit
ILIAHOBHMA HACTABE 1 Y4CHba APYTHX OGPASOBHILX MPOGILIA HETOT TN APYFOr MOAPYja PAA, KAO 1 IIAHOBHMA HACTABE  Y4CHA 3 THMHASH]C, @ KOjH ¢y YTBPCHH IKOJICKIM NpOrpaMOM
**DaKyJITaTHBHH OGHLL BACTIHTHO-GPA3OBHO PAla OGABE3HH CY 32 YUEHHKE KOJH CE 32 IbIIX OlIpeAete.

OcTBapHBaILE L1AHA 1 NPOrPAMA HACTABE N yuelba

1. Pacnope patHiX Heiesba y TOKY HACTABHE roite

1 PA3PEJL 11 PASPE]] 1 PA3PE] IV PA3PE]]
Paspeztio-uaconia Hactasa 37 34 34 31
Meopexi paa (sactasa y GII0Ky, npakca) 3 3 3
OGase3He i (pakyITATHBHE BAHHACTABHE AKTHBHOCTH 2 2 2 2
Marypki nenut 3
VKyNHO pazuux Heema 39 39 39 39





image174.png
TUTAH U TTIPOTPAM HACTABE U YYEIA
3A OBPA30OBHU MPO®UJI EJJEKTPOTEXHUYAP EHEPTETUKE

CTAHJAPI KBAJIMOUKALMJE

Hasus kBasnpukannje: Enexrporexunuap eHepreTHke
Cekrop - noapyuje paaa: Enexrporexuuka
Huso kBamduiannje: [V

Haunn crHnama kpaandukanuje:
Ksasmgukauuja ce cTiue HaKOH YCTICIUIHO 3aBPLICHOT Mpolieca 00pa3oBaa y CPejib0j CTPYUHO) WIKOIH.

Tpajame o6pasoBama:
TTporpam cpeisber cTpyuHOroopasoBarba 3a CTULIAKE KBaTM(HUKaLHje Tpaje YeTHPH FOJIMHE.

Haunn nposepe:
JIOCTHrHYTOCT MCXO/1a MPOrpama Cpe/iker CTPYYHOr 00pa3oBara ce NPoBepaBa Ha MaTYPCKOM MCITUTY KOjH CHIPOBOJIH CPE/iiba 1IKOJIA.

3acHoBaHoCT KBATHHKANM]je:
Kpanudukaimja ce 3acHMBa Ha ONKCY pajia, LMLEBUMA H HCXOJMMA CTPYUHOT 00pa3oBaiba.

7.1 Onuc pana
JIy’KHOCTH- CTPYUHE KOMIETeHIHje:
- Tlpunpema u opraHu3aumja pana
- M3Bohjeme eneKTpOMHCTANATEePCKHX PanoBa
- Wsrpazmwa v ofpXkaBama eICKTPOCHEPTeTCKUX BO0BA H MOCTPOjeHha
- Ynpasibare 1 OIpKaBarse eNCKTPHIHUX MALIMHA U e/IEKTPOMOTOPHUXIIOrOHA Ca ayTOMATCKHM YIPaBIbakeM
- Ob6esbeherme kanutera
- Ilpenysumatbe Mepa 6e30€1HOCTH M 3PpaB/ba HA Pajly M 3aLUTHUTE SKUBOTHE CPeAHHE
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JIy:KHOCTH - CTpyuHe
KOMIIETeHIHje

3ajanu- jeHHHNe KOMNeTeHHja

TMpunpema 1 opranusaumja pana

VuecTByje y u3paau TeXHHUKe JOKYMeHTauuje

TIpoBepaBa JIOKALKMjy U YCJIOBE 3a Pajl HA TEPEeHy

VuecTByje y U3paju M1aHa akTHBHOCTH (+ pajiHK Haior)
Tpunpema MaTepujasi,onpemy u anar

Komynuuppa ca Haapehennma, capaTHHLIMMA M KOPHCHHLIMA
YuecTByje y M3paau MIaHOBA 32 OAPKABALE

Wspolierbe eneKTponHCTANATEPCKHX
panosa

Tpey3uma MaTepHja 1 ONpeMy npema paaHoM Hajlory.

Boju 1 Hajrie1a THM PajiH|Ka y TIPOLIECY NI0CTaBIbatba KablioBa U onpeMe

Vuectsyje y nocrassbaiby onpeme u ypehaja

KouTposnuue uspany 1 ofpikaBarbe MEPHOT MecTa

INyuita HHCTAIALKM]e MO/ HATIOH W BPLIK Mepetbe NOTPeOHHX NapamMeTapa 3a U3pajly aTecTHe JIOKyMEHTalHje

Hzrpanma u oprkaBame
©JIeKTPOCHEPreTCKUX BOJIOBA H
MocTpojerba

VuecTByje M NpaTH paj MpH H3rpaitbh HOAPKaBakbyeIeKTPOCHEPreTCKUXBOI0BA

YuecTByje M npaTH paa NpH U3rpajibk U OPIKaBatby BOJIOBA M €IEMEHATA 3 jaBHY PacBeTy

VuectByje v npatH paj pu U3rpajikbi M OAPIKaBatby €JICKTPOCHEPIETCKUX MOCTPOjetba y IOMEHY
CJICKTPOTEXHHUYKHX 110C/I0Ba

VuecTByje M NpaTH paji NpH U3rpaitbi U OPKaBakby CHCTEMA 3aLTHTE Y MOCTPOjekby

VuecTByje y U3rpajitbi M0CTPOjetba 3a MPOU3BO/ILY 1. eHepruje

TMpatu 1 ynpaBiba CTambEMEJIEKTPOCHEPIETCKUX BOJIOBA, EIIEKTPOCHEPIeTCKUX nocTpojersa nomohy SCADA
CHCTeMa Ha HUBOY KOPHCHHKA.

Haznzop u onpxasarbe eleKTpHIHIX.
MalIKHA ¥ eNEKTPOMOTOPHHUX MOTOHa
€a ayTOMATCKHUM YNpaBJbakem

Mcnutyje en. MaiiMHe npe Mywtama y noroH i HaKOH H3BPLICHOT PEMOHTA

VenocTassba CHCTEM YNpaB/bakba eIeKTPOMOTOPHOT TOroHa

VuecTByje y MyluTarmy ¥ CHHXPOHH3ALM]H FeHepaTopa Ha MPexy

Bpuun MoHTaxy M opikaBatbe ypehaja eHepreTcke eleKTPOHUKE M KOMITOHEHTH

Bpiuy MOHHTOPHHT W yNpaB/ba eiekTpoMoTophum noroHom nomohy SCADA cucrema Ha HUBOY KOPHCHHKA.

Obesbeherse kBanuTera

Bosm eBuIeHIM]y O M3BPIICHUM pajloBHUMa (YTPOLICHH MaTepHjas, M3BPIICHE H3MEHE, MEpeHba...)
Boju eBujienimjy Gakiapera 1 kanubpatiuje esieKTpHIHHX MepHHX ypeljaja n nHcTpymeHaTa
Bpuun KOHTpOITy HaZl H3BEJICHHM PAlOBUMA NIPEMA. TPOjEKTY

TlepMaHEHTHO NpaTH MHOBALMj€ KAO M PA3BOj TEXHOJIOTHja y 00/1ACTH eHepreTHKe

Ipeny3umarbe Mepa 6e36eaHOCTH 1
3/1paBJba Ha pajly M 3alTHTE
JKHBOTHE Cpe/IiHe

TIpumMelbyje 3alTHTHA CPEICTBA M ONIPpEMy Y pajy

CnpoBoau Mepe 3aluTHTE Ha pajty M OuyBakby XKHBOTHE CpeInHe

Vrio3Haje pajiHuke ca IPUMEHOM 3aLUTHTHE OTPEME M ONACHOCTHMA Y TOKY Pajia M POBEPaBa HHXOBY 3aLITHTHY
onpeMy Npe noyeTka pasa

7.1.1 EKCTpeMHH YCJIOBH 110/1 KOjHMA ce 05aB/ba 10CA0 €A CTeUeHOM KBATHHKAnnjoM:

- Ekctpemua Temnepatypa

- Bnara npeko yoOuuajese
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- byka koja onemoryhasa HopMasiHy KOMYHHKaUM]y
- Bubpauuje

- Jlowe ocsetsberbe

7.1.2 M3/10/K€HOCT PH3HIHMA NPH 06aB/balby M0C/IA €A CTEUeHOM KBau(uKaunjom:
- Pusuk o1 BHCOKOT Harona
- Pu3MKO/1 MEXaHHUKKX NOBpeaa
- Pusuk on noxapa
- Pusuk on nana

- Pusuk o1 onekoTHHa

7.2 Hubern crpysanor o6pasopama

Ium crpyunor oGpasoamwa 3a keanndukaiyjyEnekTpoTexHuuap eHepreTukeje 0crnocotbapame IMLa 3aNpUIPEMae  OPraHu30Bae CICKTPOHHCTANIATEPCKHX
pazioBa, H3pajty M OIpIKaBakbe eICKTPOCHEPreTCKUX BOZIOBA H MOCTPOjEHha HYTPaBIbakhe HOMPKABAE eNICKTPHYHHX MAIIMHA H €IEKTPOMOTOPHHX TOTOHA.
HeonxoauocT cTanHor npuiarohapara NpOMEH/LUBUM 3aXTEBUMA TPIKHLITA Pajia, NOTPeGe KOHTMHYHPAHOT 00pa3oBakba, CTPYUHOT ycaBpluaBakba, passoj KapHjepe,
yHanpehuBarba 3anol/bHBOCTH, yeMepasa /ia Jiuiia Oy/ty ocriocoGbaBaHa 3a:

- NPHMEHY TEOPHjCKHX 3HaHa y MPAKTHYHOM KOHTEKCTY:

- Mpey3HMarbe OrOBOPHOCTH 3a BIACTHTO KOHTHHYHPAHO YUeH:e H HaNpPeoBambe Y KapHjepH;

- GIIaroBpemMeHo pearoBare Ha POMEHe Y PajIHOj CPE/IHHH;

- edukacaH paiy THMY;

- TPUMEHY CHIYPHOCHHX W 3/IpaBCTBEHHX Mepa y NpoLecy paja;

- MpHMEHy Mepa 3aLITHTE JKHBOTHE CPE/IUHE Y MPOLIECY pana;

- ynotpeGy uHpoOpMaTHUKe TEXHONOTH]E y NIPHKYIIbalby, OPraHH30Bakby M kopHiuhiery HHDOPMaLja y pajty H CBAKOJIHEBHOM JKHBOTY.

7.3 Ucxoau cTpyunor oGpasoBama

CrpyuHe KOMOETeHUH]je 3nama Bemrnne CrocoGHOCTHHCTABOBH
IMo 3aBpuieHoM nporpamy oGpasoBara, Juue fie GuTH y cTamwy na:
Tpunpema u - 0GjacHH yJI0ry W BpCTe NMpojeKTHe - MpaTH LeMe NOBE3MBakba U KOPUCTH TEXHHUKY | - CaBECHO, OIrOBOPHO, YPEHO H
opraHu3auMja pajia JIOKYMEHTallHje JIOKYMEHTaLH]y npeuusHo o6assba noBepeHe
- mosuaje rpaduuke cumborne y - ozabepe 1 KOPUCTH KaTasiore npoussohaua MoCII0BE;
€JIeKTPUYHNM LIeMama eJIeKTpoMaTepujasia 1 onpeme - e()MKACHO N/IaHKPa U OpraHusyje
- KOPHMCTH KaTaiore eiekTpoMatepujana | - crewwduuypa notpeban marepujas, onpemy u Bpeme;
H onpeme anary ckiajly ca panHUM 3a1aTKOM - MCTIObY NO3MTHBAH OJIHOC MpeMa
- HaBe/le U 00jacHH KpUTEpHjyMe 32 - OpraHu3yje MpuCTyIl JIOKAUMjH U IJIAHUPA paj 3Hauajy crnposolera nponuca u





image177.png
(pU3MUKK TIPUCTYI JIOKALMjH 1
JlepMHHLIE YCIIOBE 3a Pajl HA TepeHy
HaBe/ie BPCTe U 00jacHH aKTyeiHe
npouenype 3a oapehere Bpete panosa
JlepHHHLIE 1aH AKTHBHOCTH PaZIHAX
IpyIia U CaCTaBiba PajHK HAOT
HaBeJie BpcTe W aeduuuie GyHKuuje
aTeCcTHpaHor anata u oGpasnoku u3Gop
ajiata ¥ Onpeme Npema BPCTH 110¢/108a
neduHuLIe NPaBUIA U NpoLeype
KOMyHHKaluje ca HaapeheHuma,
KOJIErama ¥ KOpUCHULIMA

ONHLIE NIIAH OIpIKaBakba
eJIeKTpOeHepreTcKe onpeme

Ha TepeHy
Jlaje CMEpHHLE 32 U3paly MU1aHa i
Ha/r/Ielapeann3alnjy akTHBHOCTH PajHHX
rpyna v eBHICHTHPA Peau30BaHe PasioBe y
PajHOM HaJlory

KOMYHHUHMpA npema yTBpheHum npasuinva ca
HajipeljeHnma, KoJierama i KOpHCHHLMMA
CMIPOBO/IM MIIAH OAPIKABAH:A EIEKTPOCHEPreTCKe
onpeme

obaBelTaBa 3aHHTEPECOBAHE CTPAHE O
TOYETKYH 3aBPLIETKY pafoBa

Hzsoherme
€IIEKTPOHHCTANIATEPCKHUX
panosa

JeHHHLIE elleMEeHTE eIeKTPHYHUX
MHCTATALM]a W HHXOBE KAPAKTEPHCTHKE
HaBe/le BPCTe U objacHu
KapaKTEPUCTHKE MOjEIMHIX
€JIEKTPUYHNX MHCTANIALM]A

no3Haje cTanzap/e, nponvce H
TeXHHUKe Mpernopyke 3a u3soherme
€JIEKTPUYHNX MHCTANALM]A

HaBeJIe BPCTe W KapaKTePHCTHKE H
06jacHHM MOCTYNaK MOHTaXKe OnpeMe
nedHmLIe Kopake y mporecy
nocTaBsbara kabioBa 1 onpeme
pasyme BaHOCT 3aBPLIHOT TECTHPaba
JlepHHHIIE KOpaKe CTaBIbatba
eneKTpUUHe MHCTaNalKje 01 HanoH
yKaske Ha 3Hauaj Boherba eBueHLIje

popauyHa KOJIMYMHE ¥ HANPABH
crieunuKalmjy MaTepujaia u onpeme y ckiamy
ca NPOjeKTHOM JIOKYMEHTaLHjOM

NpUMelbyje CTaHaapie M MPonuce H H3BOaH
e/IeKTPHYHE HHCTANALH]e NPemMa TeXHHUKO]
JIOKYMEHTaLHjH

TJIaHUPa TPOLIEC TIOCTABIbaba ONpeMe H
ypehaja

KOHTPO/IHLIE H CIPOBO/M TECTHPaHa Npe
CTaBJbatha eIEKTPHYHE HHCTAALIH]E Y OTOH
CTaBIba eNIEKTPUYIHY MHCTATALM]Y MO/ HATIOH W
BpIIM Meperse NOTPeGHUX NapameTapa 3a
M3pajly aTecTHe J0KyMEeHTaLmje

HWzrpaama u onprkasame
€JIeKTPOCHEPTeTCKHX
BOJIOBA H MOCTPOjetba

HaBeJle BPCTe W KapaKTepHCTHKE
€JIeKTPOEHEPreTCKHX BOJI0BA H
nocTpojerba

no3Haje cTaHap/e, nponvce 1
TeXHHUKe nperopyke 3a uzsoherbe
pazioBa Ha eleKTPOEHEPreTCKHM
BOJIOBUMA H TOCTPOjeHbuMa

nosuxaje rpadguuke cumbone y memMama
€/IeKTPOEeHEPreTCKUX BOJIOBA H
MOCTpOjerba

NJIaHKpa v BpLIM M300p BPCTE MaTepHjana u
onpeme notpeGHe 3a usohere patosa, y
CKJIaJly ¢a NPOjeKTHOM JOKyMEHTALHjoM
TECTHPA EJIEKTPO30JIALIMOHY OTIPEMY MpH
TEPUOUYHOM OJIPKABAHY M HAKOH H3BPLIEHOT
pemonTa

npUMEHbYje MPOTKCE W CTaHAapAe NP
M3rpajitbi 1 Op/DKABALY eNeKTPOCHEPreTCKHX
BOJIOBA U TIOCTPOjeba

AHAM3MPA TIPOJEKTHY IOKYMEHTALIM]y

Bakehux cTanziapaa y obnactn
eHepreTHke;

HCIIOJbH NIO3UTHBAH OJIHOC NpemMa
(DYHKUMOHAIHOCTH M TEXHHUKO]
HCTIPAaBHOCTH onpeme 1 ypehaja
KOje KOPHCTH NpH 00aBbatby
nocsia;

petuaBa npobaeme y paay;

OyJie cipemaH Ha J1albe yueHe u
ycaBpiaBare;

HCTIOJbH JbyGasHOCT,
KOMYHHKaTHBHOCT,
Npely3uMIbHBOCT, (IeKCHOMTHOCT
Y OIIHOCY MpemMa CapaHHLKMMa;
OyJ1e NpUIAro/UbUB Ha NPOMEHE Y
paxy;

M3rPajv M OApikaBa OIHOCE ca
KIIHjeHTHMA;
HCTIOJBH AHAIHTHYE
obabatby moca;
NPOMOBHIIIE NPHHIMI eUKACHOT
kopuiuhiersa eHeprije u OIpKHUBOT
pasBoja

CT NpH
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HABE/IE E/IEMEHTE ElIeKTPOCHEPIeTCKHX
BOJIOBA M M0CTPOjerba M 00jacHH
HHXOBE KaPAKTEPHCTHKE Ha CBUM
HAMOHCKHM HHBOHMA

objacHn u3Boherbe MPUIPEMHHUX H
rpal)eBHHCKHX PajloBa Ha BOJIOBMMA H
NoCTpOjerbrMa

objacHH MocTynak MOHTa)Ke onpeme
HABE/IE BPCTE M KAPAKTEPHCTUKE
enemeHata npuGopa U MaTepHjana 3a
M3pajly M OipikaBakbe jaBHe pacseTe
HABE/IE BPCTY M HAUMH y3eMJbEHsa
3alUTHTHE OnpeMe

ONHLIE HAYMH IPUMEHE pesiejHe
3alUTHTE U NO/ICIIABAkbA NTApaMeTapa
ONHLIE HAYHH PUMEHE
MHKPOMPOLIECOPCKE 3aLITHTE Y
€JIEKTPOCHEPTETCKHM MOCTPOjerHMA
ONMILIE TOK MaHHMY/IALKje OPEMOM y
€JIeKTPOEHEPreTCKHM MOCTPOjerHMa
JiepMHMIIE BPCTE KapAKTCPHUHKX
KBapOBa, HAUHH JIOLIMPakba U METoIe
OTKJIabatba

JleMHHLIE NUTaH O/ipyKaBatba PEBH3Hje
M PEMOHTA €/IeKTPOCHEPreTCKHX BOJOBA
U NIOCTPOjerba

0GjacHH HAYMH U TOK H3rpajibe
T0CTPOjerba 3a MPOM3BOILY
€JIEKTPHYHE CHeprije

onMile HauMH QYHKIMOHHCaka Be3a
CHCTEMa NocTpojerba nomohy
pauyHapcKe MpekKe ca AHCTIeUePCKHM
LEHTPUMA YTIpaB/batba

- M3BOJM M BPLIM HA/30p HAJl Pa/lOBUMA
M3rpajitbe W OJPIKABalba e/IeKTPOCHEPreTCKHX.
BOJIOBA, jJaBHE PACBETE M NOCTPOjeHba

- BPIIM HA/30p Hajl pajloBuMa u3Boherba
y3emiberba

- BPLIK Meperbe OTIOpa y3eM/berba

- M3BOJW M BPLUM HA/I30P HAJl PAZIOBUMA
H3rpajIibe W OIpIKaBakba MoCTPOjerba 3a
TIPOM3BO/IbY EICKTPHUHE CHEPTHje

- BPLIM M0/IeLIaBabe NapaMeTapa pesiejHe 1
MHKPOTPOLIECOPCKE 3alLTHTE H MEPHE orpeme

- MpaTH BE3e CEKYHAPHOT CHCTEMA MOCTpPOjeHha
nomohy pauyHapeke Mpeske ca INCreyepeKHM
uentpuma esekrponpuspese (SCADAcucrem)

Hanzop u onpxasare
CJICKTPUYHHUX MalllMHa U
€JICKTPOMOTOPHUX
noroHa ca ayToMaTCKum
YNpaB/bambeM

HABE/IE OCHOBHE BPCTE €IEKTPHYHNX
MaluHa

OIMILIE KOHCTPYKIUHOHH CacTaB
OCHOBHHX BPCTa €/ICKTPHUHHX MalIHHA
00jacHH NPUHLIMNE Paja OCHOBHUX
BPCTA €/ICKTPUYHUX MALLIMHA

HaBeJle OCHOBHE 00J1aCTH MPUMEHE

- BPIIM BH3YETHU NIPETJIe/l KOHCTPYKIHje
€/IeKTPHYHHX MALIMHA W YOUaBa jeAHOCTABHUjE
HENPaBHIHOCTH

- Mpeno3Haje jeIHOCTaBHHje BPCTe KBApoBa Ha
OCHOBY TMOHAIIAMA ENIEKTPHYHHX MALIMHA Y
pany

- CaMOCTa/IHO BPLUK W300p eJeKTPHYHHX MallWHa
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TI0j€/IMHAX BPCTA €IEKTPHUHHX MAlIWHA
Ha OCHOBY PaIHHX KapaKTepUTHKA
onuuie oaroeapajyhie MepHe NnocTynke u
METOJIC y HCTIHTHBAY CIICKTPHUHHX
MaumuHa

TyMauMH aHANIM3UPA jeIHOCTABHH]E
IIeMe 32 HCTIMTHBAkE eIeKTPHUHHX
MaumuHa

1103Haje KAPAKTEPHTHKE M HAYMH
npUMeHe MePHUX HHCTPYMEHATa y
HCTITHBAkbY EICKTPHUHHMX MALIMHA
0GjaCHH 3HaUCHE OCHOBHUX TEXHHUKHX
noJiaTaka O e/IeKTPHUHOj MallMHH Koje
Cy Ha3HAuEHe 0J1 CTpaHe NpousBohaua
©0BjacHH NOCTYNaK AeMOHTakKe H
MOHTa)Ke eIeKTPHUHE MalHHe
0GjacHH OCHOBHE HAUHMHE Criajarba
€JICKTPHYHUX MALIMHA Ca PAJHOM
MaUIMHOM

HaGpoju ocHoBHe BpcTe ypehaja
€eHepreTcKe eIeKTPOHUKE

00jacHH NPHHLKIE Pajia OCHOBHHX
ypehaja eHepreTcke e1eKTpoHHKe
HaBeJie 3Hauaj ypehaja eneprercke
€JIEKTPOHHKE y YTpaB/baiby
€/IeKTPUYHUM MALIMHAMA Y TIOTOHY
06jaCHH HAYMH MOHTAXKE U ICMOHTAXKE
ypehaja enepreTcke eleKTpHHHKE y
Pa3BOJIHUM OpMaHUMa

ONHLIE NIOCTYNAK MOKPETakba 1
3ayCTaB/bakba eJIeKTPHUHHX MalliHa
nyTem ypehaja eneprercke
€/IeKTPOHKKE

06jacHH MOCTYNAK HCTTHTHBAA
MCNIPABHOCTH OCHOBHHX KOMIIOHEHTH
€eHepreTcKe eIeKTPOHUKe

06jacHH MOCTyNaK MOHTaXKe H
JIEMOHTKE CHAKHHX JICKTPOHCKHX
KOMIIOHEHTH € PAaCXJIa/IHKX Tesla
OIHLLIE OCHOBHY CTPYKTYPY

npema BPCTH PajiHoT npotieca
npUMerbyje Pa3HuuTe MepHe MOCTYIKe i
METO/E y HCIMTHBAbY E/IEKTPHUHHX MalHHA
TOBE3yje MEpPHEe MHCTPYMEHTE M OTIpeMy npema
NPUIIONKEHHM LIemMama

pUMEHbYje Pa3IHUKMTE BPCTE eeKTPHUHNX
MEPHHX HHCTPYMEHATa y HCIHTHBAIbY
€/EeKTPHUYHHX MalIuHA

CaMOCTA/IHO KOPHCTH KATAJIOLIKE 0JaTKe
nponssohaua

npopauyHaBa oaroeapajyhie BenuunHe Ha
OCHOBY PACMONIOKHMBHX KATAJIOWKHX MO/IaTaKa
€aMOCTa/HO TyMauM MOJaTKe ca HaTMUCHUX
IJIOUHLA e/IEKTPUUHHX MaLIHHA

KOpHCTH oaroBapajyhu anar u npuGop y
JIEMOHTKH M MOHTAKH €IeKTPHUHHX MallHHa
KOpHCTH ozroBapajyhu anar u npuGop y
NOCTABJbakby MEXaHUUYKUX CIIOJHHLIA 38
TOBE3UBalbe BPaTH/Ia MOTOPA Ca PAIHOM
MalMHOM

KOPHCTH pasinuuTe Bpete ypehaja 3a
YNpaBJbarbe eeKTPHYHHM MalliHaMa

BPLUM MOHTaXYy M ISMOHTaXY ypehaja
€CHEPreTCKE ENIEKTPOHHKE Y KOMaH/IHHM
opmaHuMa

BpILIM LIEMHPAke PA3BOJHUX OPMaHa ca
ypehajuma eHepreTcke eleKTPOHHKE, pesiejHO
KOHTAKTOPCKOM ONPEMOM M ApyroM mpatehiom
onpemom

BpLIK Ge30€/1HO NOKPETakbe 1 3ayCTaBbatbe
€IeKTPUYHHX MOTOpA NMPUMEHOM ypehaja
CHEPIeTCKE e/IEKTPOHHKE

BPLIM jeIHOCTaBHHUja Meperba Ha ypehajuma
eHepreTcKke e/leKTPOHHKE H Npero3taje
jenHocraBHuje KBapoBe

HCTIMTYje HCTIPABHOCT KOMIIOHEHTH €HEpreTcKe
e/eKTpoHKKe nomohy CTaHAapIHUX MEPHHX
ypehaja

CKHMJIa ¥ TI0CTaBIba CHAXKHE eIeKTPOHCKe
KOMIOHEHTE ca PacXJIaIHUX TeJla MPUMEHOM
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ayTOMATH30BAHOT CHCTEMA YTIPAB/bakha
€/IeKTPHYHOM MALLIMHOM

HaGpojH OCHOBHE BPCTE CeH30pa M
JlaBava y ayTOMaTH30BaHOM
€/1eKTPOMOTOPHOM NIOFOHY

HABE/IE OCHOBHE €JIEMEHTE
YNPaB/BAYKOT CHCTEMA EIeKTPUIHUM
MalIMHaMa U MOroHHMa

00jacHH HAYWH UMILIEMEHTALH]e
jeAHOCTABHHX TEXHHKA yNPABIbalba
€/IeKTPUYHUM MALIMHAMA Y TIOrOHY
npumerom PLC-a

objacHu HaunH nosesuBarba HMI
ypehaja ca ynpassaunm
Jjemunnnama(PLC)

o6jacku npoueypy CHHXpOHH3aLHje
CHHXPOHHX FeHepaTopa Ha elIeKTPHUHY
MpeKy

ozrosapajyher anara

BPLUIM MOHTAXY M IOMOHTaKY PasIHuHTHX
BPCTA CEH30pa M JIaBaya y MOroHy ca
CCKTPHYHHM MallHAMA

ToBe3yje M3BPIIHE OPraHe U aKTyaTope ca
YNPAB/BAYKHM CHCTEMOM Ha OCHOBY NPHIIOXKEHE
JIOKyMeHTaLuje

MMIUIEMEHTHPA jeIHOCTaBHHje nporpave y
PLC-y 3a nokperatbe, IpoMeHy cMepa u
3ayCTaBibabe eNeKTPUYHNX MALIMHA

noeesyje HMI ypehaje ca ynpasibaukum
cucremom (PLC) 1 IpeKo KOHTPOSIHOT naHesa
u3aaje oarosapajyhe komane

KkopucTH ocHoHe (yukuuje HMI ypehaja
(SCADA) cuctema Ha MOHHTOPY 3a HaJ30p U
YNpaBJbakbe MOrOHOM, Ha HHBOY KOPHCHHKA
€amMOCTalHO CIIPOBO/IM YNPaBbauke NpoLetype
CHHXPOHM3ALIHj€ FeHEPaTOpa Ha ENIEKTPHUHY
Mpexy

OGesbeherse kBanuTeTa

oGjacHu 3Hauaj Bohera eBUAeHLIMje
onuuie Mojen Bohera eBuIeHIHje y
CKJIajly ca npowe/ypama

onuuie noctynak 6axaapera 1
KanuGpatmje eeKTPUUHNX MEPHHX
ypehaja, ypehaja 3awrire u
HHCTpyMeHaTa

yKasyje Ha 3Hauaj NpUMEeHe CaBPeMEHHX
TEXHOJIOTHja Yy yMpaBjbakby MPOLECHMa
Y eleKTpOeHepreTHLM

CBH/ICHTHPA 3aNajkatba, Peain3oBaHe pa1oBe u
YTPOLIAK MaTepHjana MOMykaBareM paaHor
Hajora

Jlaje nojiaTke U CKMLIE O M3BPIICHHM H3MeHaMa
BPLUIM NEPUOJMUHY MPOBEPY TAUHOCTH MEPHHX
ypebaja u onpeme

NpaTH KBAJIMTET U3BEJICHUX PajloBa U yrpaliene
onpeme, ay CKJIaly ¢a NpOjeKTHHOM
JOKyMEHTaUHOM

ajanThpa noctojehie crarbe cucTemMa, NPUMEHOM
CaBpEMEHE TEXHOIIOTH]E Y eIeKTPOCHEpreTHLI

Tpeay3umarbe Mepa
6e36e/IHOCTH W 31paB/ba
Ha pajly M 3auTHTe
JKHBOTHE CPE/IMHE

KOPHCTH NPABUJIHMKE U YITyTCTBA O
6€36€/IHOCTH M 3alITHTH 3]1paBjba Ha
pajty M 3aIITHTH KHBOTHE CPEUHE
pasnMKyje BPCTE 3alUTHTHE ONpemMe H
0BjachH HeHy CBPXY H NPUMeHY
HaBe/e TEXHHUKE Mepe 3alTHTE OJ1
€NIEKTPHUHOT Y/1apa Y HOPMaTHOM pajty
Wy yC/IOBHMA KBapa

HaBe/le Mepe 3alUTHTE H 3/PaBjba Ha

paxy

PUMEHH TEXHUUKE Mepe 3allTHTE W 31PaBJba
Ha paay

MPaBUIIHO KOPHCTH 3ALITHTHY ONpPeMy

BPIIM HAZ30P HA/l IPABHTHOM YTOTPeGOM
3aIUTHTHE ONpeMe

opraHusyje u3Boljerse pajgoea y ckay ca
TEXHHUKHMM Mepama Ge3beHocTn

TNPaBHIIHO CKIAJMLITH IEMOHTHPAHE €leMeHTe
M npeUIaske HAUMH PeLKiIaKe

CBECHO M 6J1aroBpeMeHo pearyje y ciyyajy
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- TJIaHKPa CKJIA/IUILTE e H PELUKIAKY
JIEMOHTHPHHX e/leMeHaTa

- OMNHILE MOCTYIKE M Mepe y Cilyyajy
Hesrojia

Hesroze
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TUIAH HACTABE U YHEA

3a 06pazsosHu npodut EstexTpoTexunuap eneprerike

1 PA3PEJL 11 PAPE]L 111 PA3PE/L 1V PA3PEJL YKYITHO
werewno | _rommmme | wererno| romumwe | werenno | rommmme | weremno | rommmme rommuwe
T|B(MH| T | B [NH|B|T(B[MH| T | B |MH|G| T |B|IH| T [B[NH{B | T [B|IIIH T |[B|lIH| b T B [IIH| b )]
[A2: OBABE3HH CTPYUHI IPEAMETH 7 [ 1 [ 4 J2s9] 37 [tas]_[11[ [« [s07[tas[1as] [ s [6] 3 [280 [e1o[105[ 60| s [s[ 3 [248 [248[93 [o0 [ 1194 [643494[150] 2sst
1 Duszu 2 74 74 74
2. | OcHoBE eICKTPOTEXHHKE 311 111f37 3 111 222 |37 259
3. |OcHose main TBA 2 74 74 74
4. [Ysony eaexrpoenepremmry 2 74 74 74
5. |Cornepexn azarm y cackrpocneprermu 2 74 74 74
6. |Eacxrpuana viepema 2|1 74 [37 ZEE 111
7. |Enextponnk: 1 74|37 74 |37 111
8. MHCTANAUM]E H OCBCT, 2 74 2 70 74 |70 144
9 AeKTpOCHEpTeTHIN 2 70 70 70
10. |Eneprercka e1eKTpoHuKa 2|1 70 |35 70 |35 105
11. |Exekrpuune Mammne 2|1 70 |35 21 62 |31 132 | 66 198
12. |EsekTpoeneprercku BoAOBH 2 70 21 62 |31 30) 132 |31 30 193
13. |Enextpoeneprercka noctpojersa 2 70 2 1 62 |31 30 132 31 30 193
14. |[lpeaysernnurso 2 62 62 62
15. [Texmmuka tokymenmamja B 62 62 62
16. |OchoBe cHcTema ynipasibaiba 2|1 62 |31 62 |31 93
17. | IlpakTuuna nactaa 4 148| 4 148 3 105| 60 3 93 |30 494| 90 584
5: u3soPHI NPOTPAME 2 70 2 62 132 132
2, Wﬁopun porpav 06pasoBior npodua** 2 70 2 62 132 132
[Vicynho A2+B 7| 1 [ 4 [250] 37 14| [11] 4] 4 |s07|148|18 (180)5 3 ‘gg' 210[105( 60 (l“ms 3 ‘m' 248( 93 [ 90 (:1152) 643(494[150 ézﬂ'
Vicynio AZ+B 12 444 1 703 i) o on o sy

Haro:

22 ** YICHHK OHPa NPOIPaM Ca JIHCTE ONITCOOPA3OBHHX HH CTPYUHHX H3GOPHHX NporpaMa
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b: Jlucra uzdopuux nporpama

Ps. Crpyusn w3bopun mporpamn ; l:’“‘;fln =

1. | Tpmmure enexrpuane evepruje 2

2. | KaGnosexa rexuia 2

3. | Tepwmuxn u pacxnacuu ypehajn 2

4. | Vnpapsmsatbe eleKTPOMOTPHIM NOTOHOM

©

5. | Hanpeane enexrpoetieprercke mpeie

6. | OBHOBMBH w3BOPH CHEprHe

OBanesun 05N 0GPA3OBHO-BACHHTHOT Paa

OcTaapuBare 06pazonama n BaCTIHTAMA

OBJINK OBPA30OBHO — BACTIUTHOT PAZIA ! :f;fﬂ e :,’}3,‘,’5 2 & ;QA;};EH v q}:z:;l;l;}:[ ym:ao
Hac 04e/beHCKOT CTapeLUHe 37 37 35 31 140
Jlozatha nacrasa * 2030 2030 2030 1030 10 120
JlonyHcka wactasa * 1030 1030 2030 1030 10 120
Tlpunpemna Hacraga * 1030 1030 1030 1030 10 120
JlpylTBeHO-KOPHCHH paz * 1030 12030 1030 2030 10 120

*AKO Ce YKaKe N10Tpe6a 3a OBHM OG/HIIAMA paja
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2. Tlonena onemerba y rpyne-

g apesnen/ moryn ronm;m.n boup yacosa e
8 BexbGe ?'a;;:::a HacTasa y 610Ky FPymH A0
| |ocone exextporextune 37 15
Pauynapcka rpadpika u myTHvE M2 7 15
Mpakrisa Hactasa L 15
OCHOBE CTICKTPOTEXHIKE 34 15
PauyHapcki xapasep 68 12 15
i EfleKTpoHika 34 15
Codysepekn aati 68 15
Onepariphit cueremi 102 30 15
TIporpamparse 68 18 15
TpakTiuHa HacTapa 68 30 15
Esextponnka 34 10
Codysepekn aati 68 10
Oneparbhi cHeremn 102 18 10
I [Tporpamuparse 68 24 10
MHKPOKOHTPOJIEpH H MHKPOpauyHapH 68 30 10
Pauyhapcke mMpeske 34 18 10
Pauynapcka orika 34 10
[porpamuparse 93 30 10
Onpraparse patyHapekix cHeTeMa 9 30 10
MHKPOKOHTPOIEPH H MHKPOPauyHapH 62 30 10
V' Paynapn y cnoremima ynpasara P 10
TexnmiKa 10Ky MeHTaLMja 2 10
TIpeay3eTHHWTBO 62 15

! VueHuun ce iefie y Ipyie Ha YaCOBHMA KOjH CY TLIAHOM HACTABE H yuersa npexpulieHH 3a pexGe, MPaKTHUHy HACTABY MM HACTABY Y GIIOKY
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DakyTaTHBHH 00/1HUK 00pa30BHO-BACTHTHOI paja™™

OCTAJIM OBJIHLIA OBPA30BHO — BACITUTHOT PAJIA 1 P2 MU IR ML I N I
uacopa uacopa uacopa uacopa
Excrypaja 103 nawa 20 S nara 20 5 HacTaBRIX fana 105 HacTaBHmX Aana
Je3HK HALHOHA.IHE MaIHHE Ca ClCMEHTHMA HAUHOHATHE KYJITYpe 2 yaca HezebHO
‘Tpehut ctpan jesik 2 uaca HezesmHoO
akyaTatiBRi npeaMeTI/IpOrpaMi* 12 uaca HeaesHO

CA10BOAHE AKTHBROGTH YHGHITKA (XOP, OPKECTAp, CEKIU]E, TEXRINIKS, XYMARITAPHE,

30-60 wacosa roxwibe
CTIOPTCKO-PEKPEATHBHE  APYTe BANHACTABHE AKTHBHOCTI)

JIpyLITBEHE AKTHBHOCTH — YUEHIMKH TIAPAGMEHT, YUCHHUKE 3a1pyre 15-30 wacosa rommuise

KyATypHO-yMeTHitKe aKTHBHOCTH 1LKOTle 2 pansa aaia

*TTope 00aBE3HIIX PEAMETa 1 I300PHIX NPOrpaMa LIKOA MOKe Aa OPraii3yje, y CKIALY ¢ OMpeAesberbiMa yHeHiika, GaKyJITaTiBHy HACTaBy I3 PEAMETa/IpOrpava Koji cy yTaphetin
IUIAHOBHMA HACTABE H YUeiba APYTHX 0GPASOBHIX MPOQILIA HCTOT IUIH AYTOT OAPYYja PAZA, KAO H ILIAHOBIMA HACTABE M YWeiba 32 THMHASH}C, @ KOji CY YTBPHN LIKOACKIM NPOrpaMOM.
**DakyITaTHBHI OGANL BACTHTHO-OGPA3OBHOI PAa 0GABE3HI Cy 32 YUCHIKE KOJH C& 32 IbHX ONpeese.

OcTBAPHBAILE NIANA 1t IPOrPAMA HACTABE I YiIema

1. Pacnopen paiHix Heemha y TOKY HACTABHE roAmte

1 PABPEJL 1l PA3PEL 11l PA3PELL IV PA3PE]T
Paspeao-uacosha nacrasa 37 37 35 31
MerTopeki paz (actasa y 610Ky, pakca) 2 3
OBaBe3He it axy/TaTHBHE BAHHACTABHE AKTHBHOCTH 2 2 2 2

Marypexit Hemm

w

ViylHo paauix nexemsa 39 39 39 39
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TMonena onevema y rpyne’

oL GOHI YacoBa

6poj yuennka no

2

§_ npeamer/ Moyt exte “'::;r::: = —— rpynu o

| | Ocrose exexrporexmuke 37 15
Mpaktiusa Hacrasa 148 15
ColpTBepekH anaT y eleKTpoeHepreTHIN 74 15

1 | Baextpuuna epena 37 15
Enextporika 37 s
EfleKTpHuNe HHCTANALH]e H 0CBOTIbeHse 37 15
Tpakmiia Hactasa 148 15
Mepetba y eAeKTpoeHepreTHL 70 10
EnepreTcka enekTpoHiika 35 10

M E pekrpianie wncTanawute n ocaeTserse 70 10
Enextpuune mammie 35 10
Tpakriia nacrasa 105 60 10
TpeayseTmuTso 62 15
Enextpune mammie 31 10
EsextpoeniepreTekit 5oomit 31 30 10

IV | Enexrpoeneprercka noctpojeisa 31 30 10
Texumika foxymenTatua 3 10
OcHobe cHeTeMa yrpassaiba 31 10
Tpatana nacrasa 9 30 10

\'Vqemmm ce Zelie Y IPyIie HA IACOBHMA KOji CY IUIAHOM HACTABE K y4ersa npexpalieHn 3a Bebe, IPAKTAYHY HACTABY WK HAGTABY ¥ GIIOKY
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A2: OBABE3HU CTPYYHH IIPEAMETH

OUBNKA

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIA U TPAJAILE

HACTABA
PA3PEJ

‘Teopujcka HacTasa Bewde TpakTiria Hactasa

Hacrasa y 6710y

YKVYITHO

! 74

74

2. UMWJBEBU YUEA

~ Passijarbe yHKUHOHATHE MHCMEHOCTH - IPHPOTHO-HAYIHC  TEXHHUKC;
CHlaHe 3Haka 0 OCHOBHHM (H3HIKHM N10]aBava 3HAUAjHIM 3 CTPYKY H PA3syMeRaIe OCHOBHILX (HBHAKITX 3aKOHa;
~ Pa3BHjaibe JOTHUKON 1 ATICTPAKTHOT MHLLILEHA i KPHTHUKOT CTABa y MHLLLEIbY;
~ PasBijarhe CBECTH 0 3HavA]y CKCTICPUNCTA PH YTIO3HABAIsY, Pa3yMCBakhy 1 POBCPABatbY (H3IIKHX 3AKOHHTOCTH;
~ Cruuare criocoGHOCTH 3a youaBatke, (OPMYTHCANsE i PEUIaBaIbE JOTHOCTABHI] X POGACMA;
~ CxmaTarse 3Havaja GU3IKE 3a TEXHHKY 1 IPHPOIHE HAYKe:;
~ Passujare CNOCOGHOCTI 1 BEWITHNA 38 NIPUMICHY 3HaIba 13 (BH3IKE y CTPYLL;
~ Cruuaibe 3aika o IPHPOLHIM PECYPCHMA, IbHXOBO] OrPAHIMCHOCTH H OAPKIBOM KopHiuherby;
Pasaijarbe NPABILTHOT 0AHOCA YHCHITKA eV SAILTHTH, OGHOBH H YHATPEherby A HBOTHE CPRANHE;
_ CTHUAHE OCHOBHHX Ca3HaIba O NPOLECHMA H NPOH3BOANMA PATHUMTHX TEXHOJNOH]a;
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3. HWJBEBH, HCXO/JH, OBABE3HHU U TIPENTOPYYEHHW CAJZIPKAJHU U YIIYTCTBO 3A IMAAKTUYKO-METOJMYKO OCTBAPUBAILE ITPOT'PAMA

Tpau paspea

T T ucxoam OBABE3HH U MPENOPYYEHU P Axmﬁgﬁ??&m "
Mo 3aBpleTKy Teme yuenik he GuTi y Craisy 1a: CAJIP)KAJM 110 TEMAMA eGSR
o CxBarame 3Hauaja ® pasyme 3Hauaj Gu3MKe Ko yHIAMEHTAHE +  ®usuka - GyHravenTaina Ha noueTky Teme yueHuKe yno3HaTH ca
E (usike kao Hayke i HayKe i IbeHY BE3y ca NPHPOIHNM i npUpoiHa HayKa. LMIBEBHMA H HCXO/IMA HACTABE, OHOCHO YHetha,
H IheHte N0BE3AHOCTH ca TEXHHKIM HayKama; « DuIKe BENIHE H ibiXOBE TUIAHOM Paia W HAYHHHMA OLIEIbHBaIbA.
< JIpYrUM Haykama u © HaBele OCHOBHE (U3NUKE BelNUHHE H jeannuue.
z TexHIKOM IBIXOBE MepHe jeauiLe 1 oGjacki kako ce | »  CKalapHe W BeKTOpeke penmume. | OGamum nactane
H o Ilpowmpusatbe 106Hjajy jeAnHHLE H3BEEHNX GUMIKIX Tpenver ce peannsyje kpos3 crenehe obnnke
> 3HaMba OPHINIKIM BesHUNHA; HacTase:
BeIHYHHAMA ® _pasnuKyje cKajapHe M BEKTOPCKE BeHYHHE: ® TeOpHjcka HaCTaBa ca IeMOHCTPALHOHHM
© Paymesaie © et M0jMOBE pedieperTHit CHCTeM, " Pedepentin cicrem. orsienma (74uacosa).
OCHOBHITX nyTaiba, npeheni nyT, Matepujaiha Tauka; | o Tlozena kpetatba.
KHHEMATHUKHX ©  pasyme i KOpHCTH 0jMOBe Gp3mHe 1 Cpestrba 1 TpeHy THAGp3MHA. Mecro peanmaunje nacrase
BEJHHHA U 3aKOHA yopsatba «  PaBHoMepHO npaBoHHIjcKO Hacraga ce peanusyje y yuHoRuIM wiH Y
Y  paiiikyje paBHOMEPHO it PABHOMEPHO Kperatbe. KaGuHeTy 3a dusuky.
E yGP3aHO MPABOHHHICKO KpeTambe, i *  YGpsarse. PatovepHo npomesbiso .
H TIPHMetbyjé 33KOHE KpeTaRa y NPABOAMHNICKO KpeTabe. Ipenopyke 3a peanmsauniy nacrase
2 ORHOCTABHIHM MpYMEpMBS + KOpHCTIITU CBa I0CTYHa HACTaBHa CPECTRA.
£ « KopHCTHTH My/THMEHjaTHe Npe3enTauje.

o Hexoucmpayuonu ozned:

~ Tlposepa Kunemari ki 3akona
npABOMMHHJCKOT KpeTarba novohy
KOALA, AHHAMOMCTPA i TerOBa.

« Viyhusari yueritke 1a KOPHCTE HHTEPHET it
CTpyuHy AMTEpATYpY.

« TloACTHUATH ysieHHKe 1a paze pasyHcke
sanatke.

« TIpHMesIBATH Paz y NapoBiMa i pany
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Pasymeatbe
OCHOBHITX
JMHAMIKIX
BesIHa 1
FhyTHOBIX 3aKoHa
Crituaibe 0CHOBHITX

pasyMe 110jMOBE Mace, CHIIE H UMIYJICa;
opmyHe 1 puMerbyje IbyTHoBE 3aKoN
pasimKyje Macy o1 TexiHe Tena;

Dasyme NojMOBe paia, eHeprije 1 cHare i
HXOBY MelycoOHy Be3y;

CXBATH 3aKOH OPKaILa MEXAHIKE eHeprije

OcHoBHE AHHAMUUKE BEHUHHE:
Maca, Ciua W nnysic.

Tpait HyTHoB 3aK0H — 3aKOH
uHepuje.

Jlpyri HyTHOB 3aKOH — OCHOBHI
3aKOH AHAMIIKE.

H 3Haiba o rpasuTaumn W 3nahe 22 ra IPHVERH NpH peimaBaiy Tpehu HyTHOB 3aK0H — 3aK0H
E jenHocTaBHUX npoGaema; akuwje 1 Pea"'"jJe-
H TIPUMEIbYje 3AKOHE AMHAMHUKE Y TEXHHILM; [pasurawona cua.
= HaBe/le 0COGHHE TPaBHTAIIIOHE CUe; Tewuna resa.
Hexoncmpauonu oziedu:
Mepetse cine nomohy
JMHAMOMETPE.
Tposepa apyror hyTHosor 3akona
nomohy Kosuia, AHHAMOMeTpa 1
Teroma.
. Criuarse 3naiba o Jedunmne ueHTpHETATHO YOpP3aIbe; TlenTpineranto yopsame.
H (u3HIKIM BeHYHHA pasyme nojMoBe nepHo 1 hpekseHHja, Yraona Gp3uiia i yraoHo yop3ase.
H W 3aKoHIMA yraoka Gp3itHa i yraoko yGpaatbe: Lenpuneranna u uenTpugyrama
] KHHEMATHKe 1 © CXBATH LCHTPUTIETATHY 1 UCHTPHGYTaTHY cua.
2z JMHAMUKE KpYKHOT 1 CHTy, MOMEHT CILe, MOMEHT HHEpIIWje it MowmenT ciuse, MOMEHT uvnysica i
S poTaLmOHOT KpeTarba MOMEHT HMNYICa 1 HABEIe HeKe jeaHocTaBle MOMeHT HHepuje.
H] NpUMEpE IHXO0BE MHMEHE; Jexoncmpayuonu oz1ed:
£ JlemoHcTpaLuja poaumoHor
& Kperatba nomohy OGepGekonor

TouKa.

Tepmonnmamka

Vnosmasare 1
pasymenarbe
OCHOBHIX 110jMOBa 1
npoiteca y
TepMoaHHAMHIL

pasyme NI0]MOBE yHyTpaLlliba cHeprija 1
Ko HHa ToNoT

ACUHHIIC TCPMOMHAMIAKE NPHHLLNES
pasywe nojan KoeuLenTa KopHcHor
acjcTsa;

ViyTpatina crepria 1 TonioTa.
T 11 MmN TepmoMMHaMItKe.
KodmunjenT KophcHor 1cjcrsa.
Jexoncmparuonu 0z1ed:
JleMOHCTpaLHja Pa3THUHTIX
MexaHizava pesoca Tonote.

MatbHM rpynama.
« MoTuBicaTH yseHIKe A2 CaMOCTATHO

pewasajy npodieve KoprcTehi HeTpakHBaKi

HPHCTYIT HayuHOM 00pa30BaIbY.

« Konihywuparo ynyhusarh yuerike na
npumety disike y Gyayhew nosisy i
CBAKOAHEBHOM AKHBOTY KPO3 IPHMEPE 113
npakce.

Ipahewe u BpeHoBamHe

BPCiLHOBILE OCTBAPCHOCTI HEXOA BPUINTH Kpo3:

« npaheibe ocTBapenoCTIt Hexoa
« Tectone snama

Oxsupun 6poj uacosa no Temama

« Veony dunky (4 aca)

« Knnevatnka (14 vacopa)

« Junamia (16 yacosa)

« KpyskHo i porauoro kpetarse (13 wacosa)
+ Tepmomunamika (10 uacosa)

« Enextpano n marnetso nosse (15 uacopa)





image189.png
o Tlpowmpusare 3Harba
0 EIeKTPHUHOM N02bY
W IberoBiy
KapaKTepHCTHKaMa

o Criuame uama o
Qumaxin
BemMHAMA Koje
JAe(uniLy MarHeTHO
nosbe it
KapaKTepHeTHKaMA
MarHeTHOT Noba
T ——
MarHeTHOT Nozba
eneKTpine CTpyje

EAIeKTpHYHO I MATHETHO M0be

CXBATH M0jaM HaelleKTpHcatba i 3Hahe
HauMHe HAENEKTpHCABAIbA TENa 1 CMHCaO
3KOHA O OAIPIKAILY HACTCKTPHCAILA;

pasywme Ky1010B 3aKon;

PasKY]C jaunHy eACKTPHIHOT MI0ba
€CKTPUNHH NOTEHLIA, 0AHOCHO
eIeKTPUUNH HATION 1 3Ha Besy Ve jaunne
n07ba H MOTHIM]ANA, OIHOCHO HAMOHa;
pasyMe MOjMOBe eeKTpHIHE HHMje CHTE i
eNeKTPHIHH (yKe;

3Ha uemy je jelHaK pan eeKTpHIHE chie 1
Besy u3mely paia H eACKTPHHNON HANONA;
0BjacHi 0COBHHE MATHETHOT NOJba CTATHHX
MarHeTa i MarHeTHOT NoJka eNeKTpHYHE
crpyje;

pasyMe nojam marweTHor uykca i nojasy
eAleKTpOMArHeTHE HITYKIIje:

Haenektpucasatbe Ten1a. 3ak0H 0
OpIKatY HaeICKTPHCAA.
Ky10HOB 3aK0H.
JaumHa e1eKTPUUHOT MOba,
eTeKTpINHN MOTEHa.
XOMOTeHO H HEXOMOTeHO
CIGKTPINHO MO M HH1XOBO
npukazBase novohy
CACKTpHUHIX THHMA CHte.
Exextpiinn payke.

Paji y eeKTPHUHOM MOby, Be3a
w3vehy paa 1 enekTpHuHOT
Hanora.

MaruetHo nosse. Maruerna
WHYKIHj 1 MarHeTHH (ayKe.
EfteKTpoMareTHa uhayKuija.
apancies 3aKoi enCKTpOMATHETHE
nayKuje
Jexoncmparuont ozredu:
JlemoricTpauvja noctynaa a
HacIeKTpHCaBAIE TeTa.

Epcrezios ore.

JleMoHCTpawIa eTeKTpOMArHeTHE
ayKuje.

K/bYYHU MNOJMOBH CAAPKAJA: Kunematuka, [lunamuka, Tepmoannamuka, EneKtpuuno nosse, MarnetHo nose

4. KOPEJIAUMJA CA IPYTUM MPEAMETUMA

~  Marevatika
~ OcHoBe eeKTpOTEXHITKE
—  Tpakruuna nactasa





image190.png
OCHOBE EJIEKTPOTEXHHUKE

1. OCTBAPUBAILE OGPA30BHO-BACTTUTHOT PAJIA — OBJIMLIA U TPAJAILE

PA3PEJ(

HACTABA

Teopujcka HacTaBa

Beixoe

IpakTiuna HacTaBa

Hacrasa y 610Ky

VKYITHO

111

37

148

)

2. UWJbEBU YUYEIbA

- CTULAIbE OCHOBHIX 3HAIbA U3 0BIIACTH CACKTPOCTATHKES
- CTULAIbE OCHOBHIIX 3HAIbA I3 OB/IACTH JEAHOCMEPHIX CTPYj

- CTuuaibe OCHOBHIIX 3Halba U3 0BIACTH CICKTPOMATHETHM
- OcnocoGubaBarbe yHeHiKa 3a Meperba 3 001ACTH eleKTPOTEXHIKE;

- OcnocoB/basarse yHeHHKa 3a IPAKTINHy POBEPY N0]aBa i 3AKOHA U3 05/1ACTH CACKTPOTEXHIKCS
- CTULaIbe OCHOBHIIX 3HAIbA O AHATI3H, OGPALN, NPEACTABILAILY 1 HHTEPNPETALUIH PE3YJITaTa Meperba

- CTHUAILE OCHOBHIIX 3HaIba I3 0GIIACTH HAM3MEHIAHIX CTPYja, CICMEHATa Y KOTY HA3MEHIUHE CTPYje H Be3e eleMenara;

- CTHLAbe OCHOBHHX 3HaHa 3 00JIACTH CIIOKEHHX KOJIa;

- CTHuarbe OCHOBHIX 3Hatha 3 0ACTH CIPETHYTHX I OCIUTATOPHITX KO

- CTHLaibe OCHOBHIX 3HAIba 13 061acTH TpodasHHX CHCTeMa.
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3. UWbEBH, HCXOAH, ObABE3HH U IIPENOPYHEHW CAAP/KAJH U YIIYTCTBO 3A JWAAKTHYKO-METOAWYKO OCTBAPHUBAILE IMTPOI'PAMA

Tpsu paspea

VIIVTCTBO 3A
OCTBAPHBAIBE [IPOTPAMA
« CrTuaibe OCHOBHIX | + HaBeje, NpepauyHa H yNOTPesH Mepie TEOPW. Ha noueTKy yueHiike yosHarit ca LisbesiMa i
3uaia o nojasava y Jemmnue; + Tlojav Mephitx jeaunuua. Mehyapoaui | HCXoauMa HACTABE / yiuerba, 11aHOM pata i
elleKTpOTeXHMIL « Je(uniLLe OCHOBHA I eleKTPHNHA CHCTeM MepHIIX jeamHmiL; HAUHHIMA OLEHHBaIba.
cBOjCTBA MaTEpHje, KAO 1 MOjaM « CrpyKTypa Matephje (MpoBOAHHLLH,
« CTHILAME OCHOBHIX eneKTpHILITETa; 1101y NIPOBOHHLL H H301ATOPH); Peanaunia nacrase
3HaIa 0 nojMy « ojacHn nojmoe: KomiHy « Haenekrpicario Teso (1ojam u KoiHa
Hae/eKTpHCaIba CICKTPHLLITETa, HACIEKTPHCANO Tello; Hae/leKTpHCalba); Teopijcka nacrasa (111 uacosa)
CAeKTPHUHIM « ojacin KyJI0HOB 3aK0H i m3patyma ciny | o KyloHOB 3aKom; aGoparopujcke pexGe (37 wacosa)
cBojcTaiMa MaTephje, |  ivey 1B HaseKkTpHCaHa Tea; « Exextpuuto noze (rpadiixo
0 C/IEKTPHUNOM OBy, | » OGJaCHH I TPAQHUKI pHKAKE BEKTOP npejCTaB bake eEKTPHINON Moska, jaunna | Bpoj uacosa no Temama
ocHoBHIM 110:52 y HEKO] TAUKI 110763 1106 YCAMJLEHOT TAUKACTOr (reophja + Bexoe)
KapaKTepHCTHKAMA i | o OGjaci nojam moTeHwjaTa it Hanota, HAe/IeKTPHCAIba, XOMOTEHO eeKTPIIHO
nojaama y M3paUYHA MOTEHLIAT Y CACKTPHNHOM 10:b¢, BEKTOP €ACKTPINHOF 10/63); « Enextpoctatiika
g €JIeKTPHIHOM 102bY: T02by W HaIloH H3Mel)y e Tauk « Cile y eneKTPHIHOM 0JbY: (25 + 10 uacosa)
H] « oGjacim nonapwsauy u npoGoj « Enextpuuin notenuujan u enextpuunn | o Jeanocmepre ctpyje
g « Crimaie ochoHix AeneKTpHKa; HaroH; (56 + 20 uacosa)
g 3HaIba 0 HATOHY 1 « oGjacin nojam KanauMTHBHOCTH; « Pai ciuia y eAeKTPHIHOM IObY: o Ezextpomareriam
£ notenumjary: + 3payHA KANAUNTHBHOCT [LIOUACTOr « Tlonapisaunja anenexTpHKa; (30 +7 wacosa)
g KomzeH3ATOpA; « KanauuTHBHOCT ycamheHOT MPOBOIHIKA.
o .

W3paUYHA EKBHBAICHTHY KATALHTHBHOCT
peliie, napasieiHe 1 MELIOBHTE Be3e
KomzeHzaTopa;

W3paUyHa NojeaNHANE HANOHe 1
ontepeheiba KOA PEAHC 1 MCLIOBHTC BE3e
KoHJLeH3aTOpa.

Mecro peanmsaunie nacrane
Vuroniua n radopatopija

Tozena onemerna wa rpyne
Oneimetbe ce A€/ Ha TPy NPHIHKOM

peanauuie BeAGH, y rpym je 10 15 yuenika

Ouemmpame

Bpe/lioBatke 0CTBAPEHOCTH HCXOA BPUINTH
Kpo3:

« npalieie OCTBAPEHOCTH HCXOAA;

« TeCTOBE 3HAIbA, THCMEHE JALATKE;

« yemeHo wnaraib
« TeCTOBE MPAKTHANIX BeWITHHA.
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YIYTCTBO 3A

TEMA L/BEBH R 1 O L7 S Oiﬁ%’;ﬂﬁ "[:’ggg;’:,{vf:" JIMIAKTHYKO-METONYKO
OCTBAPHUBAILE [NPOrPAMA

+ Cruaive ocHopinx Kanauwnmusioct Koiensatopa (ojav Ipenopyie 3a peanusauniy nacrase
swawa 0 KOWIEH3ATOPA, KAALMTHBHOCT NIOHACTOT
KanauTHBHOCTH vouzensatopa, ontepehipaibe Toxow peansatutje coare Tewe yoex ce
Komzensatopa, KOHJIEH3ATOpa, MPOGO] VENEKTPHKA, BPCTE | MPHADKABATH HCTOT NPUHLIITIA: TEOPETCKH
onTepehusarby n Komzensatopa); OGJaCHHTH iojaBy Wik IAKOHKTOCT, NOTBpAHTH e
pactepehibarby Beswarse Korzensatopa (peano, pasycKn (Tavo e je To Moryhe) a omia
KowaeHsatopa; NAPATEHO H MCWOBHTO BEsHBaIS HSBPLLINTH AEMOHCTPALU]Y WTH Mepetba y

vonzensatopa). aopatopHj.

« OcnocoGmasaive ToKOM Tpajarba TeMa peanH3oBaTH HajMarbe Tpi
yoehka 3a TeCTa SHaIbA H 1180 THCMEHA 3NATKA, jeNaH Y
irpasyvasasse IpBOM W jEAaH Y ApYTOM noTyTOZHILTY.
exBHBATCHTHIX

s KanauHTABHOCTH, TipeAMeTHM HACTABHIHK MOKe H3MEHHTH 10 10%,
] Hanoa u onrepehersa ays carnactoct Crpyuror seha 10 20%

E ¥ pastHTIN pesa npenopysetior canpaja.

2 A KOWAGHSATOpa:

Eaextpocratuka

Ha noueTky HACTABE AQTH KPATAK YBOL Y
WcTopHjaT passoja enexTpoTeXHIKe. CTPYKTYPY
Matepuje OGPAAITH ka0 HACTABAK HA MIPETXOAHO
3mamme 13 ke 1 xemmje.

Pel0, NaPJIESIHO 1 MELIOBHTO Be3MBaILE
KOHJICH3ATOPa OGJACHHTH Ha HEKOAHKO NpUMEpa
4 0MAX HAKOH TOFA YPAZHTH BEKGE Y
aGopatopui.

TIpIAHKOM OGPAE OBE TEME YPAAHTI BEAMKIL
Gpoj sazataxa
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YIYTCTBO 3A

TEMA L/BEBH R 1 O L7 S Oi’t“jﬁ,ﬁr J'ﬁ "[:’ g 22&’:&:" JIMIAKTHYKO-METONYKO
OCTBAPHUBAILE [NPOrPAMA
« Ocnocobmasate \3patyHaBa penaTHBHY H ANCOTYTHY BEXKBE Mpenopye 3a peanusauuiy sex
yuenuka 3 rpetuky Mepess 1. Vnosuasame ca 1a60paTOPHJCKOM
TpaKTHAHY npOBEpY | + oGpallyje M TYMatH pesYATaTE Meperba; [ —— — + Jexa bexGa ce pan 16 Criojeia WKOTCK
ojaa 1 3aKora 1 LeMOHCTPHDA MOHALIANSE HACHEKTPHCAHHX aca 1132 T Bpeve TpeGa 1a ce ypaze cra
o6nacti rena; 2. KnacHpuKauija MepHiX rpeitiaka, TausocT | Mepersa n 0Gpaje pesyaTaT.
enextpocTatike; HeMONCTPHDA. Tytbeibe i NpaKibeibe Mepetha 1 OGpaia pesyJITaTa Mepeiha; + Y raGopatopwju TpeGa 1a Gyte 10BosbHO
« OcnocoGmagaise KomzeH3aTOPR:; PATHIX MECTA 12 32 JEAHIM PATHIM CTOTOM
yueHHKa 3a M3pauyHa W U3MEPH EKBHBAICHTHY 3. Haenekrpucano Teno; Oyity 21Ba 10 TPH yueHHKa.
Kopruherse KANAUMTHBHOCT BE3a KOMIEH3ATOpA. + Mopoberse Be&GH yCarackTii ca TeOpHjcKOM
OCHOBHHX MEPHHX NPUMEHH Mepe 3alITHTE Ha pajy. 4. Mepetbe KanalMTHBHOCTH, Mykbekbe H HAacTAaBOM Tako /1a onrosapajyhe Bekoe ciene
WHCTpYMeHaTa, [ e— OIMX HAKOH OGpate TEOPHICKOT FpaB.
+ YionmKo je Moryhe, raGopatopujcka vepeisa
Besusate Koiesatopa. NOTBPANTH pasiyHCKIM myTeM, Wi ypanTi
P onrosapajyhy cuvysauy Ha pasyHapy.
H « ¥ ciyuajy HegocTatka notpeGHe onpeme 3a
g Hexe BexGe, ypanuTi oarosapajyhy
g coneymaugy.
£ « Mspeumaje yeiia o peansosanim
2 BeAGANA TIpEIENATH NPHIHKOM IpoBepe

NPAKTINNIX BewTHHa.

« HakoH cBaor WiKiyca BekGH, Kpo3
MHAMBILLYAIIHH DAL YHEHHKA, OLEHNTH HHBO
CABAZAHOCTH CTEUEHIX NPAKTHANHX
BewrTHa.

o VIHCHCTUPATH Ha 03HABAY 1 TIPHMEHH Mepa
sawrrire y raGopatopiju

Ipenopyke 3a peanusaunjy Bewdn y Temn
Exextpocratu

Tlpe nowerxa paa y naGopatophjh ynoswari
YueHHKe Ca ONpeMOM H HHCTPYMCHTHMA 1
JedpuHmCaTI MepHE Fpetike. JleTalHO 06panTIH
Temy ,OBpaza pesyata Meperba”
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A2: OBABE3HU CTPYYHHU NPEAMETH
DOU3UKA

1. OCTBAPUBAIE OBPA30BHO-BACTIMTHOT PAJIA — OBJIMLIHA U TPAJAILE

HACTABA
PA3PE]( VKVITHO
‘Teopnjcxa Hactana BeiGe TlpaxTirania nactasa Hacrasa y 610Ky
1 74 74
1l 68 68

2. UWJbEBH YYEIbA

~ Pasbujaibe yHKIOHATHE MHCMEHOCTH - TPHPOAHO-HAYHHE W TEXHHIKE;
~ Criuaibe 3Hara 0 OCHOBHHM (I3IKIM N10]4BAMA 3HAUA]HIM 32 CTPYKY H PA3yMEBAILE OCHOBHIX (H3MUKIIX 3AKOHA:
~ PasBujaike JOTHIKOT W ATICTPAKTHOT MULLAEHA 1 KPHTHIKOT CTABa Y MULLLIBCHbY;
Paeitjathe CBECTH 0 HAUA]y EKCTIEPUMEHTA NIpi YTIO3HABAIbY, Pa3yMeBatby H IPOBEPABAsY (BH3IKIX 3AKOHTOCTH;
~ Criuarse CnocoBHOCTH 3a youasasse, POPMYJIHCANE 1 PELIABAILE jAHOCTABHH]UX NPOGACMA;
Cxarate 3Hauaja (ke 32 TEXHIKY H IPHPOLHE Hayke:
~ Pasmujaie CocOGHOCTIN 1 BEWITINA 32 NPUMEHY IHAILA 13 u3HKE Y CTPYLL;
~ Criuarbe 31arka 0 NPUPOLHIM PEcyPCHM, IHXOBO] OTPAHHUCHOCTH H OXPAHEOM KopiLuhelby;
- Passijasme NPABILIHOT OIHOCA YUEHIKA NIPEMA JALITHTH, OGHOBI 1 YHATPENersy KHBOTHE CpetHe;
~ CTHuaIbe OCHOBHIX CA3HAILA O MOLLECHMA f MPOHIBOIMA PAYTHINTHX TEXHONOTH]a
~ PasBijaie panHiix HABHKA W OATOBOPHOCTH.
— TpoayGumitBaie pasyMeBaiLa H YCBAjaILe HOBIX 3HaILA H3 OCHOBHIX 0B1ACTH Y KIACHUHO] 1 MOAEPHO] 3L
—  TIponyBisHBatse pasymMeBama 0 HAYTHOM MHILIbEE:Y H HAYTHEM METONAMA H CXBATAE:E hHSHIKS CIHKE CBeTa.
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OBABE3HM U MIPENOPYYEHHU

YIYTCTBO 3A

TEMA LHMBEBU e A G ANPAATIIO TENANA JIMIAKTUYKO-METOJMYKO
OCTBAPUBAILE ITPOTPAMA
CTHlabhe 0CHOBHUX neduuuLIe jeHOCMEpHY CTPY]jy 1 nojvose | TEOPHJ. lpenopyke 3a peaau3au HACTABE 33 TeMy
3HAA O eSIeMEHTHMA K40 LITO Cy NO3UTHBHA 1 HeraTHBHA CTPYja, | « TlojaM jeHOCMEpHe eeKTpHuHE CTpyje JeaHocMepHe cTpy
enlekTpHUNOT Kona 1t UMK 1 TEXHIKI CMep CTpYje: (xejcTBa enexTpHIHE CTPyje, jatiha i
IHHXOBO] YII03H; H3pauyHa jaunny crpyje: yCTHH eJICKTPHYHE CTPYje); Ha nioueTky oBe Teme 0GjacHHTH GH3HIKY
oGjackit i wpauyHa ryciy crpyje; Tojam eNleKTPHHHOT KA 1 HheroBi CyuTiHy CTpyje, (UIHIKI 1 TEXHINKH CMep,
Ocnocobasaibe JepUHHILIE €NEKTPHIHO KOO 1 YCIOB 12y | €e/leMeHTH (eleKTpH4HI reHepaTop, TIO3HTHBHY H HeraTHBHY CTPY]y.
yueHitka 3 Koy Teue cTpyja; €1eKTPOMOTOpHA CILIA FeHEpaTopa, JIaTi NPAKTHHE BPEAHOCTH 33 rYCTHHY CTPyje
inpauyHasarbe OGjacHi esleMeRTe eleKTPHIHON Korias NIpUjeMHIK, MEKHaY, MPOBOHMIIN), Koje ce cycpeliy KO e/1eKTPHUHIX HHCTAAI]a,
KapaKTEPHCTHUHNX oBjactii eneKTPOMOTOPHY CitTy OTropHHL (e1EKTPHYHA OTHOPHOCT, Tpancdopmatopa u cii.
BemmHa y renepatopa; OTNIOPHOCT MPOBOAHIKA, 3ABHCHOCT TpiTikoM 0Gpaje oBe TeMe YPaHTH BeHKit
enekTpHUHIM oGjacHit 1 w3pasyHa eneKTpiHy OTHOpHOCTH 04 TevenepaType, Gpoj 3aataxa. Koa peilianarba cAOKEHIX Kota
KomMa; oTnopHocT; eNIeKTPHUHA MPOBOAHOCT); YBEKOATH MHCatbe MOTPEOHHUX jeaHaumHa 3a
HABEJIE BPCTE OTNOPHIKA; OMOB 3aKkoH (pediepenTii cMep CTpyje it | (OpMHpaRse CHCTeMa jeaHatiHa, a pelasaTi
Criuame 3naia o OGjacHit eNeKTpIUHY NPOBOAHOCT; Hanona): Camo CHCTeMe jeaHauMHa ca TP Herlo3HaTe
o OCHOBHIM 3aKoHIMA Jeputiie, 0Gjacki 1 npiMerbYje OMOB. Mepeibe cTpyje  Hariois Bemuie.
= eNIeKTPHYHOT KoJia 3aKOH; TIpeu Kupxo(hos 3akom; OGjacHHTH NPETBApathe HATIOHCKOT reHepaTopa y
3 (Omos, 11 11 oniLLe Mepetbe CTpyje, HarloHa, 0Tnopa, 11y7108 3aKOH; CTpyjHH M OGPHYTO M 3aTHM MOKA3ATH KaKo ce
M Kupxodpos, Lly108 chare u pana; E/leKTpUAHI Al i €1eKTPHIHA CHATa; pelliaBajy clOKeHA KONA Ha Taj HAUHH.
£ 3aKOH); seduumie, o6jacn u npumenu Tpsn Mepetbe eflekTpuHe cHare;
H Kupxoos 3akon; Peluasarbe MPOCTOT K01 €& PeaHiM
2 Ocrocobmasaie Aeduniue 1 npuveri [ly10B 3akom; reHepaTopoM:
g YueHHKa 3a pellaBarbe W3pauyHa chary 1 pai niomohy LlyoBor Chara reseparopa, cHara npHjeMHHKa,

TIPOCTHX 1 CIIOKEHHX
€IeKTPHUHMX KOJIa;

3aKOHa;

peluiaBa npocTa Ko ca peaing
reHepaTopoM;

M3payHa CHArY reHEpaTopa 1 CHary
npujesiia;

oGjacHit pesinve pata reHepaTopa;
pellaBa pasIHHTe B3¢ PeatHiX
reneparopa;

JeuHHILE CTPYjHi reHepaTop;

oGjacHit npeTBapase CTpYjHOI renepatopa
¥ HATIOHCKH 1t OOPHYTO;
M3paUYHa CKBHBAICHTILY OTNIOPHOCT
PATIMHTIX Be3a OTIOPHHKA:

pewasa npocta Koa owohy yonretor
OwoBor 3akotia;

KOGUUMjEHT KOpHCHOT AgjcTBa
reeparopa;

PeskHMM pajta reHepaTopa (peuM npasHor
Xo11a, KpaTKOT Crioja H PEHM MakcHMatHe
KopiCHE cHare);

Hanowcki reseparop (peana n napasiesa
BE3A [EHEPATOpA, CKBHBATICHTHIT
reHepaTop);

Crpyjhu reneparop (wieanan u peaai
CTpyjHH reHepatop):

TpeTBapatbe CTpYjHOT rewepatopay
HAIOHCKH 1 OGPHYTO:

Besusarbe OTIOPHHKA (PEHO, MAPATIENHO 1
MELIOBITO BE3HBAIbE OTTIOPHITKA):





image195.png
YIYTCTBO 3A

jemoesepui crpyja;

oTnop y Koy:

Meperbe Hariona, CTpyje i cacKTpHiHOr

Koputiher (aMIEPMETPOM, BOATMETPOM,

TEMA L/BEBH R 1 O L7 S Oi’t“jﬁ,ﬁr J'ﬁ "[:’ g 22&’:&:" JIMIAKTHYKO-METONYKO
OCTBAPHBARSE [TPOTPAMA
Redpunmue, ojackn u npkvern pyrn |« Vonurrens Omo sakon (petasasbe kona
Kipxofos saos; nowohy yonurreHor Owosor 3axoa);
onpean HanoH wamelly ase Tauke y kony |  Jpyri Kupxodon sakot (noja croweHor
noTeHuMjane y Komy; enekTpHuHOT Kosa, Aedunnuja Jpyror
HaTHIIe CHCTEM jeAHQUMHA 3 peliaBatbe Kipxodosor 3aKkoHa, onpelysatse Hanowa
caowerior Kona; wswelly e Taske y Kony, onpelysatse
peltiapa CIOKEHO KO0 ca 21 KOHTYpe noteuana y kony);
AWpeKTHOM npinveHom TTpsor w Jlpyror | « Petuapatse crokeHinx Kona (1HpeKTHOM
Kupxotposor 3akona; npimenom Mpsor u Jpyror Kupxodosor
peltiana cioKeHa Kona npeTBaparbe 5aKoHa, K10 M METAAPaIbEM HATOHCKOT
CrpyjHor rewepaTopa y HanomHCKH rerepatopa y CTpyjHh 1 0GpHYTO).
oBpiyTo.
o
£ « OcnocoBmasate YNOTpeBIbaBa MepHe aHanorHe i BEXKBE: TIpenopyke 3a pean3auny Bexou v Temn
H yenika 3a JMTHTATHE WHCTpYMEHTE (aMnepeTap, | 1. YTOsaiaBaibe ca MEpHOM OnpeNOM i Jeanocmepue crpvie
g npakTiHO BOTVETA, OMMETAP); wicTpymenTiva. Kopiuhetse aarorHor 1
Z NposepaBaie nojaBa | + noKae 2€jcTBA eAEKTPHAME CTPYjE; AMTUTATHOM MEDHOT HHCTDYMEHTa; Tlpe nowerka viepersa, yroaru yernge ca
H 1 3aKota 3 WSNEpH HATION, CTPY]Y W eneKTpHII WHCTpYMEHTIVA H TPHGOpOM Kojit he Girit
5
E

Ocnocobmasaibe
YUEHUKA 32 MEpetbe
eNIeKTPHYHIX
BeHUMHA.

M3MepH cHary y Koity;

nipoBepH OMOB 3aKOH;

nposepit Tpe i Jpyrit Kipxoo 3akok;
W3MEpH eNIEKTPOMOTOpHY CIL, HATIOH Ha
oTiTepehetoM reHepaTopy it yHyTpalliby
oTrOpHOCT reHeparopa;

M3patiyHa i H3MEpH eKBHBATCHTIY
OTIOPHOCT PASHYHTHX Be3a OTIOPHHKA;
peiliana IPOCTO K010 Ca BHLIIE reHEpATOpaN
TIpOBEpH Pellierba Meperen:

peiliana CAOKeHO K010 H POBEPH pellierha
Meperbem;

NIpUMEHH Mepe JALLITHTe Ha pazy.

oTnopa;

Mepetbe chare:

‘OmoB 3aKo!

Tpsit it Jpyrin Kipxodo 3akon;
Bese oTnophika;
HanoHcKit 1 CTpyjHI pasaenik;

3aBHCHOCT OTNOPHOCTH O TeMnepaType.

OMMETPOM, 0TEHLHOMETPOM, PEOCTATOM,
HSBOPHMA HATIA]arba...) H OGJACHHTH M KaKo C&
OUMTaBA]y AHATOTHI @ KaKO AUTHTAIHI
WHCTpYMEHTIH.
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OBABE3HM U MIPENOPYYEHHU

YIYTCTBO 3A

TEMA UMbEBU . AUJAKTHYKO-METOAUYKO
1o 3aspuierTky Tevie ysiennk he Gurity Craimy Aa: CAJIPAJU 110 TEMAMA OCTBAPHBAIGE IIPOYPAMA
« CTuuame 0cHOBHUX oBjackn nojam Marneta, MarseTHor nosba; | TEQPHJ. Ipenopvke 3a peanmsauniy nacrase
3HAMA O MATHETHM TPAGHIKH IPECTABH MATHETHO MOJbe; + Tlojav marwerHor nozka (1iojam  BpcTe Eaextpomaruernsam
CBOJCTBHMa MaTepHje, |+ OOjacHH MarHeTHa cBojcTBa MaTepHje; Markera);
MarHeTHOM NOJbY, HaBesie MOeNy MArHeTHIX i « T'padpiuko npencTaBLAILE MarHeTHOr Iojam MarHeTHOr noska 0GpauTH ocnamajyhn
elleKTpOMATHETH3MY H | lepoMArHeHTHX MaTepujata; nosa; Ce Ha NPETXO/HO 3Hatbe H3 ocHOBHE LIKore. [To
15eroBOj NPAKTIIHO] oGjacki i w3pauyKa MarKeTHy HHAYKUH]Y |« MarteTia cBojcTsa MaTephje (MarHeTHa | MoryhHOCTH HOKasaTH eroB ook nomohy
npueHH; CTpyje y NpaBOM NPOBOAHMKY 1 0JpEN NIEPMEABHIIHOCT, BPCTE MarHETHIX rBOSICHE MbCBHHE.
TheH eMep; Matepujana); TIpHHIIN Pajia ©IeKTPOMOTOpA 1 FeHepaTopa
oGjacHn MarHeTHy MHAYKINY y HaBojky it | » MarweTna nnaykumja; jeamocmepne cTpyje oGpaanT Ha peantim
HAMOTajy 1 OZIPE/IN KeH CMep; « Buo - CaBapoB 3aKoH (BEKTOP MareTHe npiMepHMa.
oBjachi marHehere hepomarHeTHIX WHJIyKILHje W BEKTOp MarHETHOT Moba); MelycoBHy MHIyKimjy 1 BpTIOKHE CTpyje
MaTepHjaTa M MArHETHH XHCTEEHC; « AMIIEpOB 3aKOH (MArHETHO MObe OBPANTH NPBEHCTBEHO OMHCHO.
ojackn MarHeTHo K010 1 Kari- NIpaBOIHHHICKOT NPOBOANKA, MArHETHO
XONKHHCOHOB 3aKOH 1 H3pauyHa Be/IMUMHE | Tobe HaBojka M HaMOTaja);
- Be3ate 3a MArHeTHo KoJo; « Marnehere (epovarneThix Matepijaa;
g oGjackn 1 u3pauyHa eNeKTpOMArHETHY W | o MareTu xucrepesnc;
H JIeKTPONHAMHUKY CILTY H OIEAN IUXOB | o (DIyKe BEKTOpa MArHeTHe HHIYKLje:
] cemep; «+ MarseTHo Ko110. Kan-XOfKHHCOHOB 3aKOH;
g ojacki DapazejeB 3aKOH i Hherosy « Enextpomarsera cuia (ojam
2 NPHMEHY KOJI NIPaBOJIHHH]CKOT eneKTpoMarHeTHe cuie, oapehsare
£ NIPOBOIHHKA, HABO]K 1 HAMOTaja Y BeKTOpA eIeKTPOMATHETHE Ce);
E MarHeTHOM Mosby; « Enextpoaunaviuka cina ( ysajamHo

OfIpeIn CMep HHYKOBaHE eNIeKTPOMOTOpHE
cune;

ojaci npHHLLIN paja reHepaTopa
jenHocmepre cTpyje;

0BjacHM IPHHLIN Paja eNeKTPOMOTOpa
jenHocMepHe cTpyje:

oGjacti caMoH YKLy H H3paUyHa
MHIYKTHBHOCT HaMOTaja;

oBjackn ysajaMHy HHAYKLH]Y;

ojacki npHKLMN pata TpanchopMaTopa;
oGjackm nojasy BPTIOKHIX CTpYja.

JeN0BaIbe J1Ba NPOBOIHHKA €A CTPY]OM,
onpeljHBatbe BeKTOpA eIEKTPOAHAMHUKE
cine);

« HaBojax u HAMOTA] y MArHETHOM MObY:

« Enextpomarsera nnaykumja (bapanejes
3aKoH, JIeHLIOBO NpaBmIIo);

« MinyKoBana eleKTPOMOTOPHA CIta Y
HaMOTajy 1 NPaBOAHHICKOM NPOBOHIKY,
CMep HiyKoBae eMC);

« EACKTPOMOTOp je/IHOCMEpHE CTpyje 1
TeHepaTop jeaHoCMeEpHe CTpyje:

« MuyKTHBHOCT KOMA (MHIYKTHBHOCT
Kasiema, 3aBHCHOCT HHIYKTHBHOCTH O
Gpoja Hasojaxa, AuMen3uja 1 jesrpa);

« EJIeKTpOMOTOpHA CHITa CaMOMHYKLIMje:
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YIYTCTBO 3A

ucxom
TEMA LMBEBU ) G T T T CAJIPXKAJH 1O TEMAMA gﬂﬂ:f;ﬁ;fg:‘ﬁ;g#ﬂu{f
+ Mehycodha nnaykiuja;
+ Tpancopwarop;
+ Bpmioxe crpyje.
H
£ « Ocnocodmasame TOK@Ke y3ajaMHO JIGJCTBO MarHeTa, BEXKBE:
] yuenna sa Marwera i veKor rsoxha, Kao 1. Marner u esextpomariers;
g npakTiio exekTpovariiera;
g npoBepasatse nojasa J3MEPH UHAYKTHBHOCT KajieMa; 2. Kazewosi;
£ 1 3aKoNa 13 0BAACTH |+ MIBOTH 3aKAYSIKE 0 MpONEHH
E eNIeKTPOMArHeTH3Ma. MHIYKTHBHOCTH Y 3aBHCHOCTH O poMene | 3. EneKTpomarneTHa miayKuuja.

Gpoja Hasoja, uven3ija  jesrpa;
noKasKe NpHMepe CaMoNHyKLHje 1
oBjacHi Mpivepe 13 mpaKce;
TIpHMEHH Mepe 3auTHTe Ha pazy.
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Apyru paspea

VIIYTCTBO 3A
> > OCTBAPUBAIE MPOTPAMA
Vnosnasatbe yueHiKka | o 0GjacHH POH3BOILY HAWIMEHHUHE TojaM 1 3Havaj HaH3MEHMUHE CTPYje. Ha nioueTKy yueHike ynosHari ca uisbeima
ca HauiHOM 10GHjaia | €IeKTPOMOTOpHE Ciie; JloGujarse mpocTonepomme H HCXOAMMA HacTaBe / yuerba, IIaHOM paza it
HaveRIHe ofjacti, MpHMeHH 1 I3PatyHa napaveTpe esteKTpoMoTOpHe citne. [eepatop HAUMHIMA OLIEHb HBAIbA.
efleKTpOMOTOpHE HAHIMEHHYHIX BEHMHA; HAMIMEHITHE eTEKTPOMOTOPHE CILTe;
cune; NIPEACTABH HAM3MEHITHE BETHANHE TTapameTpu HAN3MEHIHHIX BETHIMHA Peanusaunia nacrase
Crunabe Teopujckix noviohy BpemerckuX mjarpama, dasopan | - (TpeHyTHa BPEAHOCT, aMIUINTY A, MepHOZa,
3HAIBA O OCHOBHIM KOMILTEKCHIIX Gpojesa; (asa 1 noweTHa asa, yuecTaHoCT, Kpyina | Teopijcka nactasa (102 waca)
BeTMHAMA Y caBipa 1 OZy3HMA HAMIMEHHHE YHECTAHOCT, CPEAtba BPEHOCT, eheKTHBHA
oGnacth BenHuHHe. BpenoCT): Bpoj uacosa no Temama
HAMIMEHHUHIX TpeicTapbarbe HAH3MEHIUHUX BENHHHA
cTpyja; nomohy BpemenHcKIx ajarpama; o Hamsvenuutie cipyje
Critiame Teopjckix TpesicTan/batbe HAMERHNHIX BeNHIHHa (14 uacoa)
3Hatba o nomohy ¢asopa; o EJleMeHTH y KONy HAM3MEHHUHE
o NpeACTaBIbay TIpencTaB/batbe HAM3MEHNYHIX BEAHYUHA crpyje
z HAUBMERHAHIX nomohy kommeKeHIX Gpojera; (18 uacosa)
13 Benua CaGHparse H O1y3HMAIE HANMEHHIHUX | o Bese eneenara y Koy Hau3MeHuHe
2 onepaumjama Hax BESMUHHA, ctpyje
H HAWIMEHHYHIM (27 uacosa)
E Be/HUMHAMA; © Cnowetia konia
H OcnocoGbasatbe (18 uacoa)
H yueHika 32 o CnperiyTa i ocuiiaTopha Konia
WspayHaBatbe (15 uacosa)
napaverapa o Tpodpastm cucremn
HAUMEHUNHIX (19 wacona)
BeaHa.
Mecto peammsannje uactase
Yunornua
Ouemupame
Bpe/1HOBathe 0CTBAPEHOCTH HCXO/A BPIIHTH
Kpos:
« npahierbe OCTBAPEHOCTH HEXOA;
« TeCTOBE 3HAMA, MHCMEHE 3A1ATKE;
« yCMeHo Waratse.
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TEMA

UUBEBU

UCXOIH

To 3aspuieTky Tewe yuenu he Gim y cramy aa:

OBABE3HM U IIPENTOPYYEHU
CAJIPKAJU 1O TEMAMA

YIYTCTBO 3A
JAUJAKTUYKO-METOIUYKO
OCTBAPUBAISE IPOTPAMA

Hamsvennune crpyje

Mpenopyke 3a peanuauuiy nacrane
TIPEAMETHH HACTABHIK MOKE IMEHHTH 10

10%, ay3 caraactoct Ctpyutior peha 10
20% npenopysenor carpiaja.

TOKOM Tpajatba TeMa peai3OBaTH HajMalhe
TPH TeCTa 3HaIka H B MHCMCHA 3A1ATKA,
jenan y npRoM M jenar y Apyrom
nonyroamury.

Ipenopyxe 3a peanusauujy reme

Hausmennune ctpyje
Ha nouetky oGpaze Ham3MeHWIHIX CTPYja

OGPAHTH OCHOBHE IOjMOBE 3
TpHrOHOMETPIje YKOMHKO Hitcy oGpaenit y
MaTeMaTILL: AeUHICATI TPHIOHOMETPH]CKe
(pyHKLUTe, TOK TPHFOHOMETPH]CKIX
ynkuja, nojam paaujasa, Takohe, oGpazuTi
10jaM, MOZYO H apryMEHT KOMILIEKCHOT
Gpoja.

Jletashio 0GpaHTH napaveTpe
HAHIMEHINHIX BN HHA.

TIpiikom 0Gpaze OBe TeMe ypaHTH BeMKH
6poj 3anataa.

TOKOM Tpajatba Teme peanizoBaTH HajMarhe
jenan Tect 3uara.
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YIYTCTBO 3A

T || MOOM ] OBBBMAIIIONAR | itk METOKO
> > OCTBAPUBAIE ITPOTPAMA
« Vnosnapame yueHuKa | o Haupra Bpemencke i dasopeke amjarpame EfleMeHTH Y Koy HaH3MEHHHE CTpyje: Ipenopyke 3a peausaunjy Teme
ca enevenTiva y 32 HATIOR 1 CTPYjy Y KONy HAW3MERMNHE OTNOpHIK Y KOTy HAW3MERMNHE CTPYje; EfleMenTH V K01y HausMennune cTpy
Kolly Ha3MeHiiHe cTpyje y Kome ce Hanasu jenan ox Kariem y kony jeaHoeMepHe cTpyje;
crpyje; eJleMeHaTa: OTMOPHHUK, KaleM Hiit Kaziem y Koy Haismenitne cTpyje. JleTazmio 0GpaHTH CBE eeMenTe y Koy
« Mapauynasame KOHJEH3aTOp; PeakTiaHa OTIOPHOCT Kasiema; Hai3MeHIHeE cTpyje upTajyhin BpeveHcKe i
nvnenatice W3pavyHa KOMIIEKCHE HMTeNance Konzensatop y konty jensoemeptie ctpyje | dasopeke aujarpave.
efemeHara; eJIeMeHaTa, PEakTHBHY OTIIOPHOCT KajieMa (nyberbe 1 NPaKHbebe KOHACH3ATopa); OGjacHHTH 1ITa CE /IC1IaBA Ca CICKTPHIHOM
« Mspauyrasarse cHare W KOHJIeH3aTOpa; KOHJeH3aTOp Y KOJly HAU3MEHIUHE CTPYje. | eHEPrHjoM Y ihima.
Yy KOJTHMA y Kojuma ce | « OGjaCHH MoHALIAIbe KATEMA y KOy PeakTiBia OTIOPHOCT KOHAEH3ATOPa;
Hanase OTMOPHMK, jeaHoCMepHe 1 Kony HaisMeHiHe cTpyje; | » CHare y Koly Ham3MeHIHe CTpyje (ojam | TTpiHKOM OGpaie OBe TeMe ypatiTH BennKit
Kaztem wm OGjacHi roHallatbe KoHIeH3aTopa y Koty TpeHyTHe, aKTUBHE, PeakTHBHE 1 NpHBIANE | Gpoj 3atataka.
2 KOHJeH3aTOp. jeamocmepne cTpyje ny Kony chare); ToKOM Tpajaiba TeMe peani3oBaTi HajMarbe
z HausMeHHe CTpyje; Chara y Koy ca oTOpHIKOM. CHara y jenan ect swarba.
5 oapean (asnu nomepaj u3mely Hanona u Koty ca kanemom. CHara y Koy ca
g CTpyje 3a enevenTe y Koy Hau3MeHHuHe KOHJIEH3aTOPOM.
] crpyje;
g neduHmIe 1 W3PaUyHaBa cHare 3
3 €lIeMEHTE y KOy HAHIMEHIHE CTPYje;
g Harlilie W KOPHCTH NPIIHKOM peiliapatba
z 3anataka OMOB 3aKOH 32 eeKTHBHE

Enementn y Ko

BPEAHOCTH CTPYje i HANOH
HATlILE 1 KOPHCTH TIPHIHKOM peliaparba
3azaTaka OMOB 3aKOH 32 KOMIVICKCHE
BpeaHOCTH CTPYje H HanoHa.
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OBABE3HM U IIPENTOPYYEHU
CAJIPKAJU 1O TEMAMA

YIYTCTBO 3A
JAUJAKTUYKO-METOIUYKO
OCTBAPUBAISE IPOTPAMA

Bese el1eMeHaTa y Koy HAN3MEHIHE CTpYje

« Hspauynasarse
uMnenarce peanix,
napatenHiX
KOMOHHOBANIIX Be3a
eneverara;

« Mspauynasame
CTpyja. HaoHa 1
CHara KOJ PeIHHX,
napaseHiX
KOMGHHOBaHNX Be3a
enewetata,

HaupTa BpeMeHcKe  dasopeke amjarpave
HAIOHA 1 CTPYja KOZ PEHMY Besa;
HeuHMLIE 1 W3padyHABA UMTIEAAHCY
PEHIX Besa, el MOZYO i (asiii yrao:
Hariiie OMOB 3aKOH 3a eeKTHBHE 1
KOMILIEKHe BpeHOCTH HarloHa H CTpyja;
W3payHa HANOHE M CTPY]y KOA PeaHE Bese
enevenara;

edpuime 1 w3patyHasa GakTop care;
JeUHHLIIE PESIHY PESOHAHCY H PE3OHAHTHY
(peKBenL]y, H3pauyHaBa Pe3OHAHTHY
(pekBeHLHjy;

JedpuHMIe 1 W3patyHaBa cHare Kol
PeIHmX Be3a;

TedpuHHIIe aAMHTaHCY W OBjacHH KaKo ce
OHa W3pattyHa 3 HMNENAHCE;

Haupra BpemeHcke n dasopeke mjarpavie
HAIOHA 1 CTPYja KO NApate/iHmy Bes
W3patyHa HaNloH 1 CTpYyje KoL napase:ie
Bese entevenara;

JeuHMIIE 1 wpatyHa CHAre Kot
naparenHux Besa;

oBjachi 3Hauaj 1 HauMii onpake (hakTopa
cHare.

Penia Be3a OTNOpHIKa, KaeMa it
xonzensatopa. Tojam imnezatice. Tpoyrao
uMnEAaHCE. OMOB 3AKOH Y KOMILIGKCHOM
oKy 3a peany RLC pesy. Peana
pesonanica;

Pejthia Be3a OTNOPHIK H Kalema;
Komniiekcha nmnexanca. Tpoyrao
nvnexance;

Pejtia Be3a OTIOPHIKa H KOHACHIATOPA.
Komruexcha nvnenaca. Tpoyrao
uMnenaxce;

Hitcxodpexsentuekit
BHCOKO(PeKBeHLITcKH (HITap — peana
BC’XB..

CHare K0 pejtie Be3e OTTIOPHHKA, Kallewa
W kotzensatopa. Tpoyrao ciare. baxTop
cuare;

CHare Ko petie Be3e OTNOPHHKAN
Kasema;

CHare Ko peje Bese OTNIOPHHKA it
KomzensaTopa;

TMapanena Besa npujemitka. Tlojav
aJIMHTaHCe;

Tapane/ina Be3a OTHOPHIKA, KaTeMa i
KoHzeH3aTopa. TPOYrao anMHTaHCH;
TMapaie/ina Be3a OTIOPHIKA 1 Kaema;
Tapasena Be3a OTIOpHIKA 1
KomjeH3aTOPA;

Chare Ko napaneliie. Bese OTNOPHHKA,
Kaslema 1 KoueH3aTopa. Tpoyrao cHare;
CHare Ko apaieniHe Be3e OTNOPHIKa 1
Kanema;

CHare K0 IapaieiHe Be3e OTIOPHITKA 1
KoRJIeH3aTOpa;

Tapanenna pesonaiica. Mlonpaska datopa
chare.

Ipenopyke 3a peanusaunjy Teme Bese
€/IeMEeHATa Y KOJIY HAU3MEHUHE CTPYje

Koz peaiiix Be3a clievenara HaupTaTit mpso
BpeMencKe, a 3aTinm ajopeke amjarpavie.
Dazopeke Amjarpave UpTaTH Tako 1a je hazop
ctpyje Ha pasnoj oci. Hmneaatice aati y
aNICO1YTHOM H KOMILIEKCHOM O0AIKY.
Pewasatu ehn 6poj 3aataa.

OMOB 3aKoH 2T 3 eheKTHBHE 1t
KOMILIEKCHE BPEHOCTH CTpYje 1 Hanloa.
Koxl napazie/HIIX Be3a e/leMeHaTa JepuHcaTi
care 1 nonpasak axTopa cHare.

3a 0GpazoBHeE MPOILIE ENEKTPOHEKOT CMepa
npenopyuyje ce o0paza (inTapa.

TIpiiKkoM 0Gpaie OBE TeMe ypatTH BeHKit
6poj 3azataa.

ToKOM Tpajatsa Teme peanizoBaTH jenan Tect
3HaIa, @ NPl Kpaj NPBOT N0y FOHIITa
YPALHTH H IHCMEHH 3A1ATaK.
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TEMA

UUBEBU

UCXOIH

To 3aspuieTky Tewe yuenu he Gim y cramy aa:

OBABE3HM U IIPENTOPYYEHU
CAJIPKAJU 1O TEMAMA

YIYTCTBO 3A
JAUJAKTUYKO-METOIUYKO
OCTBAPUBAISE IPOTPAMA

Cuioxena Kona

Peluapame cnoxennx
Koma HawsveHHe
cTpyje npuvetom
pasiHTIX MeToza

pelliaBa KoMGHHOBAHY Be3y efleMeHaTa;
pemaa sese eniemenera TpachopMaiom
13 TPOYTa y 3831y 1 OGPHYTO;

peinasa coeHo KOO ca /IBe He3asHCHe
KoHType npimetiom Ipsor i Jlpyror
Kupxodosor 3akoma;

Pelapa CIOKEHO KOTIO PUMEHOM
TeeHeHoBe Teopeme.

KomGHioBane Be3e e/leMenara;
Tpancopmauja sesa 13 Tpoyra y
3Be3ny;

Tpancopmaia pesa i3 3pese y
Tpoyrao;

Tlojam ciokeHor Ko

PelliaBatke COKEHHX KOTATHPEKTHOM
npivenom Mpsor u lpyror Kipxodosor
3aKona;

PelliaBatse CIIOKEHHX KO/ MIPHMEHOM
TeseneHose Teopee.

Mpenopye 3a peanusaunjy Teme Cnowena
Kona:

KomGiHoBany Besy efevenata oBpannTH Ha
npiMepuMa, Kao M TpanchopMaLje 3Be3Ta
Tpoyrao.

JleMHICATH CIOKEHO KOO  HaBecTH
HauMHE 3 PElIABAME COKEHUX KOAA,
JaIPAKATH CE HA KOy € JIBE HE3aBHCHE
KOHTYpe.

Y eACKTPHUHHM KOHMA Ca BHILIC KOHTYPa,
camo ncaTH crcTem jeanaunna (63
peluasaba).

3a 0GpasoBHe NPOIIE eEKTPOHCKOT cMepa
npenopyuyje ce oBpata u Metozie
cynepnosije.

ToKoM Tpajatba Teme peani3oBaTH HajMarbe
jenan Tect sHaiba.
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TEMA

UUBEBU

UCXOIH

Tlo sanpuierxy Tewe yuemnk he Gimi y cramy sa:

OBABE3HM U IIPENTOPYYEHU
CAJIPKAJU 1O TEMAMA

YIYTCTBO 3A
JAUJAKTUYKO-METOIUYKO
OCTBAPUBAISE IPOTPAMA

Cnpernyra n ocunatopha Ko

« Vnosuapase yuerika
ca cnpermyiy it
ocuaTOpHIN
KOIMA H IBIXO0BOM
npuMeHoM

oGjacHi MHIYKTHBHY CTIpery Kaiesa i
IheHy TIpHMERY, I3patyHa KoeUmjeHT
HIYKTHBHE Crpere;

oGjacin npuNn paza TpaicdopMaTopa i
ayTOTPAHCOPMATOPA. H ILIXOBY MPHMEHY:
oGjacin c0GoaHe ocTaLIe it i3Bexe
Towmconos oGpazals;

npenosHa pasiiky uvely wieatHor i
PEATIHOT OCLULTATOPHOT KOa;

oGjacHH NpIHLLII paza peaKor
OCIULIATOPHOT KOJIa. I H3payHA
PE3OHANTHY YUECTAHOCT H NPONYCH
oncer;

oGjacHH NpUHLLII paza napaseHor
QCIILIATOPHOT KOtd W I3patiyHa
PE3OHANTHY YHECTAHOCT 1 NPONYCH
oncer;

HaGpOjH BPCTE CrIpera i IPenosHa iixose
OCHOBHE KapaKTepHCTiIKe.

MHAYKTUBHO CTIPETHYTH KaIEMOBIL;

Ko:1a ca uHyKTHBHO CrperHyTuM
KajeMoBHMa;

Tpancopmarop i ayTorpaticopmarop;
CaoBoate ocuinaunje 1 TomcoHos
oGpasait, FLeao i peaiio ocLiatopio
Koi0;

Peto ocuiatotho koo, daktop
206pOTE H MPOMYCH ONCer OCUHAATOPHOT
Kosa;

Tapaneno ocuiratopho koo, TponycH
oncer ocLLIATOpHOT Koa;

CrperiyTa ocuuiiaTopHa Kosia — Bpete
cnpera.

Ipenopyke 3a peanusauujy reme
CnpernyTa u 0CUNIATODHA Koaa

OBjaCHNTH HHAYKTHBHY CTIPEry KATeMOBA 1
IbeHy IPHNCHY, KPO3 IPUMEPE OBJacHITH
I3pauyHaBaIbe KoeHUMjEHTa HILLYKTHBHE
cnpere.

OGpaautn Tpancpopwatop
ayTOTpaNCOPMATOp Ca CTAHOBHILTA MpHVEHE
W oapelyBarba o1Hoca TpachopmaLje

3a EAO I NAPATIENHO OCLILIATOPHO KOO
BCAKOATH H3PAUyHABAE PE3OHANTHE
YHECTAHOCTH, OAPENIBaHE MPONYCHOT OrICera
i (aktopa 106pore.

CiperiiyTa ocLILIATOpHA KO OGPALHTI CaMO
unopmaTHBHO.

Tpodasun cieremn

« Vnosuasae yuerika
ca Tpodpazium
cucTemiva, BpcTava
1 TIpHVEHOM OBHX
cuctema

HaBEAe OCHOBHE KAPAKTEPHCTHKE
TPO(AZHOT CHCTEMa H OBjacHi KauHH
200wjarba TpoaHe eaeKTPOMOTOpHE
CcHae;

oGjachi Be3MBAIbE HAMOTAja reHepaTopa y
3Be3y 1 TPOYFao;

oGjachi Be3HBaILE MPHJCMHIK Y 3BE3LY Y
Tpoyrao;

YTIOPeH CHMETPHYaH H HeCHMETpHaH
‘Tpodhasim cuctem

JeduriLe crary TpodasHor cicTema
ojacin npuMeIty OBpTHO MarHeTHOT
noa.

OcHOBHN IOJMOBH 0 TPOpasHiM
chcTemima. CHMETPIHI TPOasHiL
cuerem;

Be3a HavoTaja retiepatopa y 3se31y
Tpoyrao;

Be3a npHjeMHka y 38e31y H TPOYrao;
Hecnmerpitiat TpodasHi cuerem;
Crara Tpodasmor cuctema;

OGpTHO MATHETHO M0zbe;

Tlpiivena OBPTHON MArHETHOT No/ba
(CHHXPOHIN I ACHHXPOHH MOTOPH).

Mpenopyke 3a peannzaunjy reme
Tpodaszuu cucremu

HariacHTit 3a1to je noroxmiie sesuparse
HABOja y 3BETY 32 HHCKOHATIOHCKY MPEKY;
OBPTHO MarHeTHO N0Jbe NpHKazaTH novohy
asopekix ujarpama.

4. KOPEJIALIMJA CA IPYTMM MPEAMETHMA, OJHOCHO MOJIY.JIMMA
Martemaruka, Prsuka, TIpakTiuHa HacTasa, ENeKTPOHNKA Y eHepreTHin, Mepeisa eeKTPHUHHX 1 Hee/IeKTPHUHHX BeHuHHa, ENeKTpHIHe MaimHe
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3. HWBEBH, HCXO/H, OBABE3SHHU U TIPENOPYHEHU CAAPKAJU U YIIVTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE ITPOI'PAMA

Tpau paspea

YIIYTCTBO 3A
- OCTBAPHMBAHA IPOTPAMA
o Cxparaibe 3Ha%aja o pasyme 3nauaj disike kao dynxamentatiie |+ DunKa— yniavenTaina Ha noueTky Teve yueHike ynosmari ca
z usike Kao Hayke n HayKe i ibety Be3y ¢a MPHPOAHHM i npHpoONA HayKa. LUBEBUMA 1 HCXOMMA HACTABE, OHOCHO
H IheHe MIOBE3AHOCTH ¢ TEXHUUKIM HayKava; « DusHuKe BEMIUMHE H ILHXOBE YeIba, IIaHOM pana i HauHHIMA OLeHsHBAIbA.
5- ApyruM Haykama H ® HaBe/e OCHOBHE (M3MUKE BEHUHHE H Jeaununue.
= TEXHUKOM IbHXOBE MepHe jemnuue u oGjacn kako ce | *  CKanapee 1 BeKTOpCKe BennumHe. | OGauun nacrase
§ o Tlpommpusate 2106ujajy jeinHHLLe H3BEACHNX (HMIKNX Tpeaver ce peanisyje kpos caenche oGanie
> 3Hatba OHIMIKIM BeumHa; nactase:
BesanHAMA o pasimKyje ckanapHe W BEKTOPCKe BeAMHE; * TeOpHjcKa HACTABA CA ZIEMOHCTPAIIHORIM
o Pasymesame * jieuumLIe NOjMOBE peyepeHTHH CHETeM, +  Pedepenthu cucTem. ornemva (74uacosa).

OCHOBHIX nyTama, npelienn nyT, Matepujana Tauka; |+ [onena kpetasa.

KHHEMaTHUKNX « pasyMe W KOPHCTH N0jMOBE Op3iHe 1 Cpeniba 1 TpeHyTHAGP3MHA. Mecro peamsaunje nacrase

BeJMUHHA H 3AKOHA yGpsaia « PaBHOMEpHO MPABOAHHMiCKO Hacrasa ce peanmsyje y yunonmnun wan y
z o pasiiikyje paBHOMEpHO 1 PABHOMEPHO KpeTase. kabikiery 3a disuky.
H yGP3aHO NPABOMHHICKO KpeTame, 1 «  Yopsare. PaptiomepHo npomezbiBo .
] TIpHMEtsyje 3aKOHE KpeTatha y NPABOMMHIICKO KpeTaibe. E%mwmnﬂ_ﬂm )
g jeAHoCTaBHHjHM MpHMEpHMA; + KOpHCTITI CBa A0CTYHA HACTABHA CPEACTBA.
] « Kopuernti MyaTumennjante npeseHTaimje.
= o Vnyhuat yueHuke 1a KOpHCTE HHTEPHET W

o Lexoncmpayuonu oz1ed:

~ Tiposepa kiHemaTHuKIIX 3aKoHa
NpaBOHHMICKOT KpeTarba nomohy
KOJIHLIA, AUHAMOMCTPA H TCrOBa.

CTpyuHy AMTEpaTypY.

« TloAcTHUATH yeRiTKe 1a paje pauyHCKe
sanatke.

«  TIpHMersHBATH Pan y ApOBHMA i pai y
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Hasus npeamera:
Tomuibi Gonn:
Paspe:

Lisesi yuema

OCHOBE MALIUIHHCTBA

74 uaca

Tpen

Vri03HABAIbE € MALLIMHCKIM €/1EMEHTHMA KOjH HiHE CTPYKTYPY EHEPreTCKIX MOCTpojetba;
Vo3HaBaibe ca KOHCTPYKIHONHM PellierbHMa 1 IPHHLUMIMA PAZa TOMIOTHIEX H XIAPaYINHKHX MALIHHA Y SHEPreTCKIM NPOLeCHMa;

TEMA

UHUJLEBH

HCXOJ
o saspuieTky Teme yuenik he Gt y crarsy
na:

TMPENIOPYYEHHU CAJIPYKAJHU IO
TEMAMA

YINYTCTBO 3A

JMIAKTHYKO-
METOMUYKO

OCTBAPHBAKE
MPOTPAMA

Cranzapan n
crawnapausaunja y
Maumnersy.
Toaepanuuje.

Vriowmarn yuetie ca
nojMoBKMa i 3Hauajy
crannapna. Cranaapan y
auwmHeTBY.

~ Haseae cranzapae (Mehynapomin,
€BPONCKH, HaLHOHAHH, aGpitiKir)

- OGjaciu o6nacTH cTanzapuBaLLe

~ TpounTa cpnckw cTanaapa

~ OGjachu u KopicTH cTanzapane Gpojese

~ OGjacku BaxHoCT TonepanIUta

3nasaj cranaapaa
Tozena cranaapaa

OBacti cranzapamsaunje

( ywndukaunja,rnimaunja
CHMILTHHKALN]A, ArperaTHpaLe, ...)
CPIICKIH CTaHAAPM, O3HAUABAISE, TPAHE,
Tpynie, MoArpyre...

Crannapanu Gpojesi ( Haumi 100Hjaiba,
peaosi cranzapix Gpojesal 5,P10 P20,
P40)

Toaepantutie ( AyKHHCKIX Mepa, 00AIKA 1
N010Kaja, XPANABOCTH NOBPLIIHE)
Oswariasarse TonepaLja

OcHOBHE ToAEPANLIL]E AYKHHCKIIX Mepa
(HazsHa Mepa, 0 JIHHA}a, TOZEPAHLMICKA
noma...)

CHCTeM HaTeTaIba Ay KHHCKIX Mepa

Marepujan y

Maummersy n
wennTHBALE
matepujana

Vriosmari yuenike ca
MaTepujaima Kojit ce
KopHCTE Y MauIHCTRY.

~ Tipenosua ueank
~ Jla naseze npiveny oapelienor uenika

- Jla nagexe npiveny oGojerinx i
KOMIIO3HTHIX MATEPHIATA Y MAILIHHCTBY

Matepujati y Mawiicrsy-noseaa
et ununja, nosena, Hasin
Ro0ujara

VIrSbCHHIHI UCTHK C HETaPAHTOBAHIM Xen
cactasom.

VIUbeHHHI HETHK € rAPAHTOBAHITM
XM.cacTaBom

Tlerupani ueanut

Jluseno raoxde

AaymiHiym

Ha novetky Teme yuenike
YIIOIHATH Ca WLEBMNA 1
HCXOIMA HACTABE — yvierba,
ILAGHOM U IPOTPAMOM 1
HASHHOM OLErbHBAIb.

OGuauun nacran
Tlpeaver ce peanyje Kpoz
creaehe o6mke HacTase:
Teopnjcka HacTana

(2 uaca x 37ceammua = 74
uaca)

Ouerupane:
Bpenosarse ocTaaperix
HEXOZa BPIIHTH KPO3:
o Tlpaheme ocTeaperix
Hexona.
o Tecrose 3naia.

Teopiicka Hactasa ce
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Bakap
Jlpeo, ryma

Taactie mace

KomnosuThit Matepijami

Pahit wanonn

OchoBiie BpcTe Hanpesaiba 1 onTepehersa
XyKOB 3aKOH

Pajtiia CrIOCOGHOCT MAIIHHCKIX eleMeHaTa
Vienuiarbe warepijana

Maumuckn
enojesi

Vroshati yuenike ca
BPCTAM MAILIHHCKIX
cnojesa

~ Pacniosaje BPCTC MAILIMHCKIIX CNOjcBa

Matuncxi criojesn, noesia
3axoann crojesn

3asapentt crojesh

Jlembenn criojesn

HaBojhi criojsi (OCHOBHE B IHC
HaBoja, BPCTe HABOja, BHLI H HABPTKE,
HABOHE Be3e, O3HAUABANLC HABPTK 1
Bujaxa)

Cnajarbe Kamosiva

Onpyre

Eaemtun
KpyKHOT
KpeTama

Viiosarh yuenike
eleMenTinM 32 KpyXKiO
KpeTarbe

~ Tipenosiia ciievenTe 5a KpyAHO KpeTarse

Ocositiie 1 Bpatina (M0AeTa, 0COGHIE, MECTO
yrpazibe)

Pykasiut

Cnojhiue

Jlewura

Enementn
3
npemoc cuare

ViioshatH yueike ca
enevenTia 3a nperoc
chare

~ Tpenoswa enemenTe 3a Nperoc cHare
~ OGjachi MecTo yrpatse

3ymuarnmin
PeweHiilie i peveHit npetoc
JIaHuaHHLI 1 TaHYHH TPEHOC
DPHKLHOHH NpeHOC

Tonaorne
maumHe

Vriowmarn yuetie ca
ocHOBHIM
TepMOHHAM I KITM
nojMoBHMa, i ca
OCHOBHIM BpCTaMa
TOIIOTHIX MaLIHHA

~ Haseze ocnosiie TepmoAaMTiKe

BeMMHE

~ OBjackn jeanauniy nacaHor raca
— OGjacHi PRI 3KOH TepMOTHHAMIKE
~ OBjacki KpyIKHE MpoleCe y TOMAOTHIN

MOTOpHMA

TepMOMHHAMHKA-OCHOBHH 110} MOBH
Beatnunie crama, jenauuna craia
uaeaor raca

Kpy’KHit 1IpOLECH Y TONIOIOTHIM MOTOpHMA
Bozena napa ( Hactajase, 1 CBOjCTBa BOZEHE
nape)

KOT10BEKO M0CTpOjetbe-Lena M0CTOjersa,
AC0BH, TIPHHLUIT Paia, HatH OAPKABAIA...)
Tophsa, 10xuT

Tapui KoTA0BH

Jles10BH KOTIOBCKOT arperata(apuarypa,

peaiiisyje y yuHoHHI

Bpoj uacosa no temama

« Cranzapmi i
crannapaisauia y
MallHCTBY.
Tonepanuutje.

(8 uacosa)

« Matepujani y
MaumHCTBY 1
HCMMTHBAIbE MaTEpHjaTa
(13 uacosa)

« Maummiickit criojesn
(10 wacona)

« EfleMeHTH KpyskHOT
Kperaiba
(6 uacosa)

« EflemenTh 32 npeHoc
chare
(8 uacosa)

« Tonnothe Mawihe
(18 uacona)

« Xuzpayike Mawnie
(11 uacosa)
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nomuolim ypeljaji)
Tapie TypGHHe (3a1aTax, wewma, npHHILIT
paza, 2en0BH)

Taciie TypGiie (3a1aTak, MpHHLIAN paza,
wewa,

Kowmnpecopit

Beninatopit

Kowzensatopi

Moropi CYC

HykJieaphe esiekTparie

CyHuesit KoTekTopit

Betporeneparopi

Oxpaasaibe TOMAOTHHX MawHHa

Vrosath yucHike ca
OCHOBHIM T10}MOBIMA
Mexatike payiaa, n
OCHOBHITM BpCTaMa
XHAPAYIIKIIX MALIHHA

Xuapayuuke
Maunne

~ OBjactn jematime Mexanmke Gryia
~ OGjacin 3uauaj, npuMenty XHAPOE/ICKTpaNa
~ OGjacin 1 pasnukyje nymne

OCHOBHH TIOJMOBH XHAOCTaTHKE ( NPHTHCAK,
Mepetse pHTHEKa,

OCHOBIH IOJMOBH KiHEMATHKE H AHHAMIKe
uynna ( Bepryanjesa jeanaunna, jennatina
KOHTHHYUTETa, TIPOTOK, ...

XHApOCIEKTpaKe, 3Hataj, 104e/a, OCHOBHH
aenosn

Bpere xuaporypGuna ( leatonoosa,
Kanuauosa, dpencicosa), n pasiike nsehy
X

OcHoBii npopatyH cHare i crenena
uckopifierba XIpayIIKIX TYpOHHa
Peryaicarse XipayuKix TypGina
Xuapayae Gpane

Tlymne, Haviena nozeaa

TIpHMUITIH PAZA TIOCAMHIX MyMII, 1 0GAACT
npivene

KOPEJALMJA CA IPYTUM MPEAMETUMA:
- Dusuka

- Mpaktiina wactasa
- Vioay exextpoenepretiky

- Enetpiune maue

- EsiektpoenepreTcka noctpojersa
- OCHOBE CHCTEMa YNIpaBbaba
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Hasus npeamera YBOAY EJEKTPOEHEPTETHKY
Toamuii Gona wacosa: 74 waca

Pazpen: apyrn

Lwesi yuersa: —Vnosiasaibe 1 pasyMeBaibe MOTPESE 3a PAMTHUNTIM OGIHLHMA eteprifje;

— CTHUAIE 3HAIA O IPHPOHIM PECYPCHMA, IHI1XOBO] OFPAHIICHOCTH 1 OAPKHBOM KopiLhCiby;
— V03HaBAIE 1 PasYMEBAIbE NIOTPEGE 32 C/ICKTPHIHOM CHEPIH{OM H ICHHX NPEAHOCTH Y OHOCY Ha JIpYTE BILIOBE CHEpIHje;
— V03HABAME €A PALINNHTHM IOCTPOerbHMA 32 IPOH3BOILY, IPEHOC W AHCTPHOYLU]Y eACKTPINHE eHEpIifje, PasyMeBarbe NPHHLHNA PAXa it MOTYRHOCTH 32

noneharse edkactoctit;

— Vri03HaBate ca OGHOBLHBHM H3BOPHMA CICKTPIHE CHEPIH]E H IbHXOBHM MPEAHOCTHMA Y OJHOCY HA HCOGHOBILHBE HIBOPE:;
— Passujarbe MPABILTHO 0HOCA YHCHHKA IPEMa SAILITHTHH YHANPEherbY KHBOTHE CPANHE;
— CIHUaIe OCHOBHIIX 3HaFba 0 OCOGHHAMA, BPCTAMA, NIOHALLAIsY  NIPHMEHH MATEPH]AIA KOji Cé KOPHCTE Y /IeKTPOSHEpreTHLL;
—TpowMpHBaIbe 3Harba 0 OCHOBHHM 3aKOHHMA H N10jaBaMa Ha KOjHMA Ce 3ACHNBA Pa eEKTPHYHIX MaLIHa;
— VII03HABAIE CAKOHCTPYKIVTOM, HA4HHOM PAA 1 TIABHITM OLTHKAMA CACKTPHMHIX MALIHHA;

— PasBijaibe PALHIX HABHKA, OArOBOPHOCTH I CTIOCOGHOCTH 32 MPHMEHY CTENCHIX 3HAMbA;

— MopMipatbe 0cHOBE 3a e 0Opa3oBaibe.

YIOYTCTBO 3A
TEMA b - o _ EERLORINHIICH IR JIMIAKTHYKO-METOIMYKO
0 3apmeTky Teme yuernk he GuTi y crassy za: 110 TEMAMA L L
+ Croarane nojva + OBjacHH Hoja CHEpTIE H pasyNe 3Haa = THofa 1 390%a] RGP 58 PI0) | 12 nowerey revie ywemie ymosman ca
Torpeda 3a eneprie n weror exepruje 5a paseoj yickor Apyursa by ACKOT IpyITEG e !
eneprujom it savaja 3a pazoj + wancie, xporiozouKi.notpeSe wmatwe |+ Morpete 3 neprijon kpos spevie | el F IR NS IETERE
oGt enepruje | myzcKor apywsa 5a ereprijon « Hajuewhe Kopwmhernt o6t A
« Veeajame ocHoBHMx | o Hapene octoBte W Hajueihe kopuhese enepritie
W ———— obmike erepruje + Jobwjarse eneprie - ocnoma 60K | o
oGnuwMa eHepruje | o OGjacHi pasnuuuTe OGAMKE U HABEAE NPHMEpE | lEMA U IpHMEpH A—“pemﬂ o= ooy pes caeashe
+ Pasywesawe 1oGujaa eeprie + Totpoutsa eweprije n onpxeH Hpenvier ¢¢ peaii)
noTpounbe eneprijey | o ofjaciu asnie Tpancdopwate eneprige i pasnoj  eopiowa macrana (74 vaca)
Wy onpiHBOr ocHoBy GoK-LieMy TpatichopMaLe reopujexa actasa (74
pasmoja eneprije

« mpenoswa aa je noTpoway jeawor Biaa
CHepIHje HCTOBPEMEHO HIBOP APYTOT BitAa
eHeprije

« YCrIOCTABH OAHOC TIOTpOLIIbE eHepritje i
OAPAIBOT PasBoja 1 A0BEE Ay Be3y ca
auanom oarosoprowhy nojexntaua

+ Cxarare N0TpeGe 3a |+ 0GJACHH 3HAUa) CACKTPIHE CHEPTH]E i pasyMe

Tpoussomma, eneKTpHHOM n0TpeGy 3a theHinM Kopuherbem
npenoc i creprijon y « HaBeAC  OBJaCHH FIABHE NPEAHOCTH
AncTpnbyunja CBAKOAHEBHOM eJleKTpIHE eHeprHje Y OAHOCY Ha ApyTe
enexTpime KHBOTY Ly ny BH0Be ereprie
enepruje CBiM O0MACTHMA pata | o MM HojaM, HaBeae H OGjackH yory

+  Vnosuasame ca OCHOBHHX NOJIENIeMEHATA H AHATHIHDA

TloTpeGa 3a e/IEKTPHIHOM eHEPrIjoM
TpeaHocTi enekTpHuIe eHeprije
(UCHTpATI30BAHA IPOH3BOILA,
PeNaTHBHO M1aK IPEHOC  PeNaTHBHO
naka Tpancopmaunja y apyre obnnke
enepruje)

JleuumLIja, OCHOBHH efleMeHTH 1

Mecrto peananszaumje nacrase

« Teopujcka Hactana ce peaninyje y
yuHOHHIM WM, Kat roA je Moryhe,
¥ oarosapajyhewm Kadurery 3a
eHepreTcke npeaMere (eeKTpHiHe
MalliHe, CICKTpINHe HHCTaTaLje,
MpeKe H HoCTpOjerba) y Kojiva
n0CTOje OuMIEAHA CPEACTBa Koja
e MOTY TIpHMHITH TpH 06paT
oarosapajyhux Tewa.

Ouemnpame
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CTPYKTYPOM H
KapaKTepHCTHKaMA
caspeveror
eneKTpocHeprercKor
cucrema

Cruuarse ocHoBHIX
caznaiba 0
enextparava n
Haunmiva
npoiBoke
enexTpHuNe eHeprije
¥ biva

Pasyvename
eKOAIOWIKIX NpoGAeMa
npi npoU3BOAILH
eneKTpHuNe eHeprije
1 cxBataise notpede
32 OGHOBHBIM
1380pHMa eeKTpINHE
enepruje

Crinarse 3uara
onpenocy efekTpine
eneprije
nocTpojersinva 3
npetioc,
Tpancopmayi
ACTpHGY Ly
eneKTpiie eneprije
Vnosmasaie ca
Kateropujama
notpowaua
eneKTpHKe eneprije
Cxsarame nojwa n
sauaja eneprercke
edukacnocT

CTPYKTYPY €/ICKTPOCHEPTETCKOT cHCTeMa
110CPE/CTBOM GI0K-LuIeMe

W3BOjH 1 OBjacHH HajBwKHHjC
KapaKTEpHCTHKE CaBpemeHOr
CIIGKTPOGHEpreTCKOT CHeTeMa

HaBeAe T1¢ ce BPUIN MPOH3BOMIL CIICKTPHINE
cheprije

OG}aCHH OCHOBHE MPHAILITIE Paa 1 MOAETY:
XHAPOGICKTPaHa, TePMOCICKTPaHA,
HYKIIGRPHITX eeKTpaKa

ananusupa MoryhHoCTH 3a passoj
CIIGKTPOGHEPTETCKO CHETeMa, Cariena
eKOAI0IIKE NPOGIIEME H MPOMHUIILbA O
HAUHHIM 32 IbHXOBO pelliaBarbe

OGJaCHH IPUKILIN Paza 1 BPCTE ConapHinX
eneKTpaa

aedurine ypehaje Koji ce KopHeTe y
C/ICKTpAHAMA 32 IPOH3BOILY EACKTPHNHE
cheprije

TIOBEIKE eCMENTE Y IPEHOCY CACKTPINHE
cHepritje, oGjacki TyBHTKe Koji ce jaBsajy
npi npexocy i younvoryhrocTi 3a noeharse
eduacroeT npetioca

G]aCHH Y10TY 1 HaBeie eleMeHTE
TPaHC(OPMATOPCKHX H PA3BOAHHX MOCTPOjerba
pazyMe N0Tpedy 3 PHMEHOM pasiyHapa i
caBpemeHe C/ICKTPORHKE 3aHAT30P
YTIpaBbalbe PALOM NOCTPOjerba

PasBpCTa NOTPOLIAUE CICKTPHYHE CHEPTHC
TIOKATEropHjaMa 1 HABEIIE HIXOBE OCHOBHE
ocobie

JAequHMILIC OjMOBE: CHepreTCKa edpikacHOCT,
CHEPITCKH PAIpELH H eHEpreTCKH acou i
Hasee Hajueuthe Mepe 3a MOCTIBAILE
eneprecke edikacHocTit

CTPYKTYpHa G110K-Luema
eleKTpOeHEpreTCKOr CHCTENA
KapakTepHeriike caspemerior
elleKTpOEHEpreTCROr CHCTEMA
Tozena i pete nocTpojersa 3a
NIPOU3BOILY CICKTPHUHE eHeprije
TIPOI3BOIbA CACKTPHIHE eHEprHje Y
XHIpOEIEKTpaHAM, MPHHLIN pata
(oBjacHuTi y3 nomoh G10k-ee) it
BPCTE XiAPOEIEKTpaNa

TpoN3BOAILA eAEKTpHUHE eHEprije y
TepMOeIeKTpataMaA, IPHHLIAN paja
(oBjacHurTi y3 nomoh G10K-ueve) 1
BpCTE TepMOCICKTpaNa

HyKkiieapHe eliekTpane

TepenexTupe pasoja
€/leKTpOCHEpreTCKOr CHCTeMa it
eKoIOLIKH NPOGAEMH

HoBit H3B0pH ezeKTpAHE eHepritje
Tpancopmaunja ereprije y
CONAPHIM eleKTpaHAMA, NPHHLNT
paza u BpCTE CONAPHIX eACKTpaNE
TIpetioc eaeKTpHUHE etepruje o1
eleKTpaHa 10 NoTpowaa, ryGHu
npi npenocy it nopehatse
eduKacHOCTH npetoca
Tpancdopmaropeka i passoana
TI0CTpOjerba 1 ILHXOBA Y10ra Y
NpeHOCY W AHCTPUOYLIjH eACKTPHIHE
eneprije

Haz30p i ynpasssarse nocTpojersima
¥ elleKTpoeHEpreTCKOM CHETeMy
Tlotpowaun eexTpine eneprije
Enepreteka eikachoct

Marepujam
¥ e1ekTpo-
enepreTuu

Criiase ocHOBRIX
3Harba 0 0COGHHANMA,
BpCTaMa it npHMeHH
Matepujaia Koju ce
Kopicte y
eneKTpoeHepreTHL
Cxnatase yrimaja
pasiunTIX
CnobAILIX

PasBpCTa H KAGCHPHKY]E MATEPIATe Y
©IGKTPOGHEPTETHILN NIpeM HX0B0] HAMERH it
‘ocoduHama

HaBese n oGjacHi HajBakHMje onuTe
KapaKTEPHCTHKE NPOBOLHHKA

pazyMe 1 oBjacki Kako TeMIICATYpa,
J10/1aBakE IPUMECA H MEXaHIHKa 06paza
MaTepHjaTa yTHuY Ha IberoBy criewduany
eNeKpUYHY MPOBOAHOCT (OTHOPHOCT)

Tlozena it KiacupiKanija Matepijata
Koji Ce KOHCTE Y IIeKTpOGHEpreTHIIN
Onuure KapakTePHCTHKE MPOBOAHIX
warepujaa

VTiuaj Tevnepatype, npuveca it
Mexaniike 0Gpae Ha crieunpiiay
€JIeKTpHUHY NPOBOHOCT MaTEpHjaIa
Merasiit BeliKe MPOBOAHOCTH
OcoGuie, mpuMena 1 erype 6akpa

Bpe/HoBatbe 0CTBAPEHOCTH HeXoza
BpUIHTI KPO3:

« npahierse ocTBapeHoCTH HExOAa
« Tectone 3uaa

OuBupnu 6poj uacosa no Tewama
« TloTpeda 3a CHprIjoM 1 0B

enepruje (6 uacoa)

« Tlpoussoaa, npeoc
AHCTPHOYLUIja efleKTpHiHe
eneprije (22 waca)

« Matepujait y eneKTpoeHepreTHiy
(22 uaca)

+ VBoay ellektpuune Mauwnie (24
uaca)

xce 33 peanmauny nacrase

« KOPHCTHTH CBA 0CTYTIHA HACTABHA
cpeactsa

« KOPHCTHTH MyaTHMCAMjTHE
npesentaunje

« ynyhusatu yuenuke 1a koprcte
MHTEPHET I CTpyuHY JUTEPATYPY

+ NOCTENeHO YROANTH yricHitKe y
oBaacT Kpo3 JbyIcke noTpese,
npiHLIIE paa, GAOK-LIeNe it
Gpojie npithiepe 13 KHBOTA I
npakce

« noacTHUATU yuCHHKe 12
CaMOCTATIHO AHATHIHPa]Y 1t
pewmasajy mpoGaee NojeaHHIX
Gui0KoBa (MHKpOCHETM) I KpO3
Bese irvelyy 1biX HanpasnTi
OcHOBY 3 NojeauHatHe NpeaveTe
Koji fie ce oGpaljusah y Kacijim
romiava

« KOX CBIX TeMa, He yJ3HTH Y
Jetase, el G10KOBCKH OGACHHTH
NN paza

+ MOTHBHCATH yueHIIKe Aa CTBOpE
HAKIOHOCT KA e1eKTPOCHEpreTHLL 1
Teximw yonure

« KOHTHHYHPaHO
yKasuBaTHyUeHHIMA Ha 3Haua]
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YHHHIALA Ha 0CODMHE
1 noHaame

Marepujaza

PasiKyje KapaKTepHCTHKE MeTala BeluKe
npoBoaHoCTI

HaBeze 0coGiHe 1 sierype Gakpa i
ATYMUHIYMA 1 1b11X0BA NOPYUja NPHMCHE
Je(UHILLE OTTIOPHE I CTIeLHaTHE NPOBOAHE
MaTepHjaTe 1 HABEAE ILHXOBY HAMEHY

pasyMe nojam i npiveHy TepMonapa
pasmikyje nonynposoaie ca npivecava P it
N-THIA 1t OBJacHH IUXOBE KAPAKTEPICTHKE
HaBele rle ce 1 3AIITO Hajuewhie KopiiCcTe
1101y IPOBOAHIKH efleMenTIy
eflekTpoeHepreTHLL

oGjacki onuITe ocobiHe n Kapeae BpCTe
AHeneKTpHKa

ACUHILIC eACKTPIUHY MPOBOAHOCT
MENeKTpHK 1 OBJacHH AHENEKTpHuHE
riGHTKe

CXBATH y3pOKe NPOGOja AHEACKTPHKA

HaBele Ile ce 1 KaKo NpHMerby]y
CICKTPOU30IALIONIH MATEpHjaNH Y
"

pasnkyje depomarneriie Matepijate npeva
ILHXOBIIM OCOGHHAMA W 3Ha T1€ CE H KAKO OHIt
ynotped masajy

OcoGHHe, NpHMeHa i Jierype
arymunijyma

Otropun Matepujani, Criewjanin
NpOBOAHH MaTepUjaTH

Tlojam, npivena 1 MaTephjasti 3a
Tepvonap

Matepujani 3a TonbHse ocrypaue
Martepijai 3a eflekTpaHe KOHTaKTe
Bpere u
KapaKTEPHCTHKENOYIPOBOAHIK] Ca
npivecama

TIpiMeHa oIy pOBONHKA Y
enlekTpoeHepreTH Lt

OnuuTe KapaKTEpHCTHKE H BpCTe
anesexTpika

EeKTpHiHA POBOAHOCT
avteneKTpika.JleNeKTpiHI ryGui.
TIpoGoj anenckTpuKa

TIpiMeHa €/IeKTPOH3OIALLHONIX
MaTepHjaTa y eneKTpoCHepreTHIT
OcoGitie, Bpete 1 ynotpeda
(epomarneTix MaTepHjara

Veony
enexTpuane
Maumne

Criiiame ocHOBAIX
3Haba 0 NPUMENH,
KoHCTpyKLUH 1
Haunmy paza
Tpancdopmaropa
TpoayGibipatse
3HaMA 0 OCHOBHIM
JaKoHHMa
ClCKTpOTEXHIKE Ha
KojiMa ce 3achiBa pai
OGPTHIIX €ICKTPHIHIIX
Mauma

Criarse ocHOBHIX
3aia o noze,
KoHCTpYKUH 1
npiMeRi 0GpTHIX
CHCKTPHUNIX MauHa

HaBele OnUITY CBpXy, 3HaNaj 1 NoAey
eTIeKTpOGHEpreTCKIX MpeTRApaa

Je(UHHLLE H TYMAUH OCHOBHE 3aKOHe
CNIEKTPOTEXHHKE Ha KOjHMA Ce 3aCHNBA paj
estekTpHIHUX MauKa (Dapajiejes 3aKoH,
CIICKTPOMEXAHIIHIKa CILTZ, AMIICPOB 3aKOH)
HanpaBH pasNKy Himely PEaTHOr H IICATHOT
Kazema 1 OnHIE KapakTeprcTiKy 3acuherba
PCATIHOT H HIACATHOT MATHETHOT KA

OIIILIG HITIE MATHETHOT Koa H KaMoTaja Ha
npumepy jenodasior Tpaiicdopvatopa
TywmauH pat HeonepeheHor Tpacopvatopa
Wa npuHLNy PapaejeRor 3akoa (PHMApHO
KOJI0 HANAJaHO 13 H3BOPA jEAHOCMEPHE CTPyje
— YCII0B M0jaBe MHYKORAHOT HANIOHa Ha
KpajeBiMa cexyn1apa)

TyMaui pax eontepeheror Tpancopmatopa
¥ KOITy HAN3MEHHUHE CTPYje 1 HHIYKOBAIbe
©/1eKTPOMOTOpHE CiLe ceKyHAapa

0GjACHH M0jaM KOHTPAEEKTPOMOTOPHE CHIIE

EICKTpOCHEpreTCKI NpeTBapati,
ocHoBHa nozena

OCHOBHH 3aKONH Ha KOJIM Ce 3acHBa
PAl e/ICKTPHIHIX MaUIHA

Tlojam Kaulema H MarHeTHOT Koa
CHeTem ABa Kaslema crpernyTa
marteTHiy konou. Toja npivapa u
cekynzapa - Tpaticopmarop
Tymauerbe paza Heontepehetor
Tpanc(opMaTopa — NpUMAp Hanajan
3 11380pa jearoCMepHE CTpyje
Tymauerbe paza Heontepeheror
Tpancopmaropa y Koy
HaiMeRiHe cTpyje. Hiykoaia
entc cekynaapa

FlH1yKOBaHA KOHTPAEIEKTPOMOTOPHA
cia npivapa

OcHoBia noaena oGpTHIX
€JIeKTPHIRIX MaLIHA

[pHHin pata eneKTPHIHIX MOTOpA,

HX0BOr GyyhersaniMatba Ha
CBAKOTHBHI AKHBOT 1 AT by

« passjaTh cBect 0 3auITHTH
KHBOTHE CpeAHe

Hanowen:
TI03B0:b€HO OACTYNIAIbe O pOrpama
Moske 12 Gye 10 20%, a1 ra Mopa Aa
0206pHTHH 0aroBapajyhit TPyt
opran wkone.
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MpHMapa 1 ieH YTHLA] Ha BPEAHOCT MpHMapHe
crpyje (JTenuoo npasiio)

HaBelle OCHOBHY MOZEY e/IeKTPHUHIX
OBpTHIX MaUIHa (IPEMA PAIHOM PeKIY
MIT, npema BpeTit cTpyje, npema BicHCHi
pazor Hanoria)

pasyMe i oGjacHi NPUHLLIIN PaZa eAeKTpHIHO
MOTOpA (A€]CTBO CILIE Ha AKTHBHM NPOBOHIK,
CrIper ciLia KO NPABOYTAOHE CTPYjHE KOHTYpe
¥ XOMOIHOM MArHETHOM 110Jby, OOPTHH
Mowmen)

pasyMe i oGjacHi NIPHHLLIN PaZa eneKTpHAHOr
reHepaTopa Ha npuMepy poTipajyhe
[IPABOYFAOHE NIPOBOAHE KOHTYPE Y XOMOICHOM
MarHeTHOM 110Jby  1a HaBezie H3pa3 3a
HHIYKOBAHY eMC

waycTpyje (6210k-wena) i omitine ToKoBe
CHAra, aHAIM3MPA YAA3HE 1 3TA3HE CHATE KOX
MOTOPHOT i I€HEpATOPCKOr PerkinvMa paza
0BpTHE MauHHe 1 OGJacH MojaM ryGHTaKa
YerocTasi yHKLHOHAIHY 3ABUCHOCT I3Mely
Mexaiiitike chare, Gp3uiie 0GpTarsa i 0GpTHOT
MoMenTa

aHaH3Hpa ryGHTKe y OGPTHO] eAeKTpHIHO]
MALIHHM, HABEAE MECTA TAE HACTA]Y
Jeunie crenen nckopuuhersa MauiiHe
Je(UHILLE OCHOBHA paiia CTatba OGPTHIX
/ICKTPHHIIX MALIHHA 1t OGjacHi YC0BE MO
Kojiva HacTajy

OllHiLe CMIOBHI U3IIEA I HABEZE OCHOBHE
€10BE OBPTHIX MALINH H IbHXOBY yHKLITY
OMIHILIe W3IIE 1 HAYHH W3PAAE MATHETHIX
KoAta OOPTHIX eeKTpUYHIX MawHHa (nojam
LHTHIIPIMHOT MATHETHOT KO, TI0jaM
MarHETHOT KOt Ca HCTAKHYTHM 10/I0BIMA,
ocHoBHE KoMBHHALMje y TpaKcH)

M3BPLL MOAEAY HAMOTaja OGPTHIX
€JICKTPHUHIIX MALIHHA TPEM Y1031 1 OMiiLe
KaKo ce ajueihe H3poze (KOHUEHTPHII,
pacniozeen)

oGjacin Haventy, H3rTel W nozeny kyhuua
OGPTHIIX CICKTPHUHIIX MalIHHA

NpaBOyraoHa CTpyjHa KOHTYpa y
XOMOICHOM MArHCTHOM M0k
TIpHHLIN pazia OGPTHIX e/EKTPHIAIIX
renepatopa, potipajyha npasoyraona
KOHTYPA Y XOMOTEHOM MarHeTHOM
nomy

TyMauerbe paza eeKTPHIHIX MOTOpa
W renepatopa npahieibem TOKOBa crare
DyHKLIOHAIHA 3ABHCHOCT H3MEhY
Mexaniuke cuare, Gp3uHe oGpTara
oGpTHOr MoMeNTa

T'yGHUM eIeKTPHIRIX MALIHHA 1
NIPHPOIa WHXOBOT HACTAHKA, CTErICH
uckopuhersa

OCHOBHA PajiHa CTaIba CICKTPHNHIX
MaLIHa H YEI0BH 1101 KOjHMA HacTajy
(PeIHM IPAZHOT XOa, PEXkiM
onTepehicia, pekitM KpATKOr Croja)
ONWUITH 1Or1e Ha KOHCTPYKL]Y
OGPTHHX CACKTPHYHIX MALIHHA
MarHerHo Koo 0GpTHiX
eNeKTpHINIX MaWMHA

EZeKTPHUNO K010 OGPTHIX MALUHHA —
Hamoraji

KyhiLuta BpTHIX ACKTpHUHNIX
MalliHa, 0CHOBHA 101e1a (OTBOPEHA,
1101y OTBOpeH, 3aTBOPEHa, 3
BAKHE 1 eKCMLI03HBRE cpeate) i 1P
KOA (MCXAHIUKA 3ALTITA 01 BAATC 1
npoz0pa CTpaniX Tesa)
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KOPEJIALUMJA CA IPYTUM IPEAMETHMA:
- ®wmka
- OcHoBe eneKTpOTEXHIKe
- Enextpuuna Mepeiva
- EfeKtpune mHcTataumje
- Eslextpiune maume
- EfeKtpoeriepreTcka nocTpojersa
- TIpakTHuHa HacTaBa
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Ha3us npeamera:

Tousbi Gonn wacosa:

Pasper:

Lieni yuema:

CODPTBEPCKH AJIATU Y EJIEKTPOEHEPTETHLIN

74 vaca

Jpyrn

— Passujaie dyKIONATHE PAYHAPCKE MHEMEHOCTH;
— Crimaibe 3uaiba o Kopuwherby pasylapa y e1eKTPOTeX HHLI TI0CEGHO Y eTeKTPOSHEPTeTHIL;
— OcnocoGihapatbe YHeHHKa 32 CAMOCTATHH Al Ha PAuYHapy Y €NeKTOPOEHEPTeTHLLI

— Passijame crI0COGHOCTH YEHIKA 32 THVCKH Al KPO3 PaL y PasyHapekoj Mpekit;

— OcniocoGmanarbe yueHika 3a MPHIPEMy 1 LITaMMarbe FOTOBKX NpojeKaTa;

— ToCTHIAIbE TAYHOCTH It YDEHOCTH NIPU MIBPLIABAILY PALHHX 3A1ATAKA;

—_ PasBujaike JOTHIKOT 1 ANCTPAKTHOR MULITLEISA 1 KDUTHIKOT CTaBA

MUILbeHY

HUCXON VIIYTCTBO 3A
TEMA b o saspurerxy Tewe yuenuxhe | OPABESHM M %f?g;rﬁ:m G JMJAKTUYKO-METOMYKO
6uTi y cramy na: OCTBAPUBAIE ITPOTPAMA
* Vnowusame yuenia ca HaBee payHapeky OnpeNy | e 3Hauaj NpUMENe PasyHapa NP IPOJEKTOBAILY | Fg nouerky Tewe yueHike ynomati ca
3nauajem npumene Koja ce KopeTH y ¥ eneKTpOTeXHHIIH LBEBIMA H HCXOHMA HACTABE, OAHOCHO
pasynapa npi eJleKTpOeHEpreTHII Bpcre nporpava Koji ce KopucTe y yuessa, (IAHOM PAA H HAYMHUMA
npojeKToBaiLy y noBesKe MOTpeGHY ompemy y eIeKTpOTEXHHIM OletbiBatba.
OcHoBHO 0 ENEKTPOTEXHUIMH (yHKLMOHANHY LeHHY o TlotpeGHa pauyHapcka onpema 3a paj ca
copreperin BpCTavia nporpama koju ce Tokpene oniabpatie nporpame nporpamima Qfummun macrase
anaTima xopuere y PAVIHKYjC Paiy Mpekit 1 Tipeavet ce pearsyje kpos crenehe
CNCKTPOTEXHHLH camocTanas pan obnmKe HacTaBe:
PasMeHH IOKYMEHTa Kpo3 « Jlaoparopicke Besxse (2 waca
Jleduuncawe notpedue pauyHapeky Mpexky HezlesbHo X 37 Helleska = 74 uacosa
patiyHapcke onpeme 3a TpHNpEMH 3 WTAMMY W Ha ronmbe)
pazt ca onabpaninm nI0Tepy Wi TAMmaty
nporpamiMa omumTavna 10KymeHT
* VnosHasaie yueHnka ca KOPHCTH Tporpam 3a obpany o Tlokpetame nporpama 3a Tabenaphe Mecro peanusaunje nacrase
HaunHima kopuihersa ‘TaGena 3a W3pazy NpeaMepa i npopatiyHe, KomaiiAHi nposop, hemie, Hacrasa ce peamiyje y yunoniim
nporpama 3a TaGenapHe npopatysa opwyste, ynotpeta anatke AutoSum, ONPEMIBEHOj €a pauyHapuMa niH y
npopauyne KOPHCTH Nporpav 3a ypehuBaie popmyia, Tymauere rpemaka y KaGHHeTy 3a pauyHape.
TaGenapHe npopauytie 3a GopMyIH, MpoHaaKerbe TPelaka y
TMporpam3a | o Tlosesuarse Hactase ca ToTpebe eneKTpoTEXHITKe (opyama, penaTisHe, ancoayTHe i Hopena onemerva na rpyne
TaGenapy JApYTHM MPEAMETHMA KPO3 Ha OCHOBY 3a1aTKa H3pait mewopiTe anpece hemja y dopmya, Onemetbe ce zlenn y Be rpyTe.
obpany npHMeHy nporpama 3a TaBeny, yGauu onrosapajyhy ynoTpeda roToBux (yHKuwja, popmatHparse
nonataka TaGenaphe pauyne opMyty 1 H3BpWH NpopatyH pazHiX aMcToBA, GopMHpare Anjarpavia, pan | [lpenopyie 3a peasmsaunjy nacrase

rpadKH npUKaKe canpiKaj
TaGene i pesyarate
npopatysa

npunpemu TabesapHe noaatke
3a WTaMname

ca Gasama noziaTaxa
Tpuvena nporpama 3a o6paay Tabena y
ochoBama exekTpOTexHiKe |

o MspauyHaaibe KANALHTHRHOCTH MI0MACTOT
KOHIEH3ATOPA Ha OCHOBY 3AMATIX ANMEH3Ija

« PauyHapi koj ce KopiicTe Mopajy GHTi
yMperKeHH.

« KopuernTn csa ocTynHa Hactasta
cpencTsa.





image213.png
pasmenn TaGesiapHe noarke,
rpadpike u Aujarpae ca
nporpavon 3a 0Gpazy TekeTa

LIpTarbe KpHBE NyHeHba i NPAKHEHA
KOHJeH3ATOPa Ha OCHOBY 3a1aTe (hopMye
spauyHapaise peanie, Mapazieie i MEoBHTe
Bese oTnopa
Vispatiynapase peate, Mapaieine i MewopHTe
Be3e KORAEHIATOpA
Tpumena nporpava 3a odpany Tadena y

ocHOBaMa eleKTpOTeXHITKe 2:

LpTaibe TPHTOHOMETPHICKIX GyHKLHja
TIpopatiyH aKTHBHE, PEaKTHBHE, NPUBHAHC
chare i (hakTopa cuare

TIpopatiyl penie, Napasiesiie it MELOBHTE Bese
KOMILICKCHE HMmeaance

Tlpopatiyi 38¢31 TPOYTA0 Y KOMILIEKCHOM
oBiky

spauyrasaise ciare Tpoasior cricTema
Lipraibe hasix u AHHCKIX HAnoHa

TpoazHor chetema

Tpumena nporpava 3a odpany Tadena y

eteKTpIMHIM HHCTATAUMjAMA:
Tlpopatiyii N1aa Harlona y MoHoasoM i

TPO(A3HOM HHCTATALIHOHOM BOAY MPeMa
3anatom oGpacity
TIpopatiy OTNOPHOCTH y3eMJbeiba
Y3eMIbiBaYa NIPEMA 3A1ATOM OGPACLLY, LPTaMbe
Tujarpama pacriozesie OTNOPHOCTH
pacnpoctipaiba

Tlpuvena nporpama 3a o6paay Tabena y

ICKTPHYHIM MeperbiMa
‘TaGenapHi pHKa3 pesyTaTa Mepersa
TpadpiuKi NpiKas pesyaTaTa Meperba
Vi3patiyHasatse anconyTHe n pesaTHaHe
rpetke
WspauyHaBatke Cpeibe BpeAHOCTI

Tporpam 3a
cmyaaunjy
paza
eKTPHUHIX
kona

Viosnasatbe yuehika ca
nporpaMiMa 3a CHM ALY
Paja /ICKTPHIRIX K02

TMosesmBare HacTaBe ca
ApYTUM NPEAMETHMA KpO3
TpiMeHY Mporpaa 3a
cuvyzauujy paza
€IeKTPHYHIX Koa

KOpHCTH CofpTBepCKH ataT 3
CHMyTaL]y Paza eneKTpIYHIX
xona

KOPHCTH OCHOBHE CieveHTe
nporpama 3a CuMynIauujy

e ——

KOPHCTH OCHOBHE BHpTYaHE
KOMIIONCHTE H HHCTPYMCHTe
CAMOCTAIHO (hOPMHPA MOEN

VII03HABANE € NPOKPAMON 33 CHMYJIALLY
paza enekTpHaninX Ko, TaHm nposop
ECMCHTH 1 OLUe FIABHOT NIPO30PA 1 1511X0BA
HaveHa

Meillt OCHOBHITX KOMIIOHEHTHH Y TIpOTpasy.
350p KOMIIOHEHTE H OZCLIABAILE NapaveTapa
Metil MepHIX HHCTpYMEHATa, H350p 1
10/1C1IABAIbE MEPHIX HHCTPYMEHATA

KopHcTuti Mysimenjanie
npesenraunje

ynyhisati yuenike 1a Koprcte
TexHIruKe NPOTIHCE 1 MPHpYHHIKe.
Vnyhusati yuenike 1a
KOPHCTEHHTEpHET 1 CTpYHHY
aTepatypy.

Morwsicati yaenike 3a camocTanai
pan.

TloxcTiuarh yueniie aa paze y
NapOBIMA 1 MAILUM TPyNava.

eibuBabE

BpeAHoBatse 0CTRAPCHOCTH HCXOLA

BPLINTH KPO3:

npahieibe OCTBapeHOCTH HEXOAa
TecToBe FHaika

penioBane panose

I3pay MPOJeKTa 1AM ZEN0BA MPOjeKTa

Oxsupun 6poj yacosa no Temama

OcHOBHO 0 codTBEpCKNM anaTiMa
(2 uaca)

nporpaw 3a Tabesapiy o6pany
noataxa

(30 uacosa)

TIPOrpam 3a CHMYyJIaLMjy pana
eneKTpHUHHX Kona (20 uacosa)
NIPOTpaM 3a UpTaibe eIKTPHIRIX
nncranauja (22 uaca)

Haunu octeapusara nporpava
(ynvrero)

TpoBepy BewTHHa CTewemix  Kpo3

AaGopatopiicke BeiGe, y TOKY WIKOCKe

roHe

YPaIMTH ueTHPH MyTa, Kpo3

oadparty newoH.

Tlpenopyke 3 peammainy wactase:

Tpahiese HanpenoBarsa yuewika ce oaBija
Ha CBAKOM Hacy, cBaka akTHBHOCT je 106pa





image16.png
Jnnamnka

Pasymeparbe
ocHoBHIX

AHHAMHIKIX
BeamMH 1
EbyTHOBIX 3aKoHa
Critame ocHoBHIX
3Haika o rpaBHTALMH

pasyme nIojMoBe Mace, Cile i uMMy.ica;
dopmymwe n npuveibyje yTiose 3axone;
pasmkyje Macy ox TexuHe Tena;

pasyme ojMoBe paia, eneprie i care it
IbiXoBY MellycoGHy Besy:

CXBATH 3AKOH OAPIKAIBA MEXAHITIKE eHEprHje
1w 3tahe 1a ra mpHMelH IpH pelaBaiby
jeanoctaBHitx npodema;

NIpHMEIbYje 3AKOHE AMHAMIKE Y TEXHHLL
HaBele 0COGHHE IPABHTALLIOHE CIIE;

OCHOBHE MHAMHUKE BeHIHHE:
Maca, cina i uMmyc.

TpBi HbyTHOB 3aK0H — 3aKoH
HHepuje.

Jlpyrin byTHOB 3aK0H — OCHOBHH
3aKOH AMHAMIKe.

Tpehut HyTHoB 3aK0H — 3aK0H
akimje u peakije.
T'pasirauona cina.

Tewuna Tea.

Jestoucmpauon oznedu:
Mepetse ciurie nomohy
itHaMOMeTpa.

Tposepa apyror khyTHoBor 3akotia
niomohy KotHLIa, AHHAMOMETPa 1
Terosa.

MM rpynama.

«  MoTHBHCATH YUEHHKE 1a CAMOCTANTHO
pewmasajy npoaewme KophcTehi HCTpaKHBaKH
NIPHCTYIN HayUHOM 0Gpa3oBaiby.

« Koninynpano ynyhusati yuciike na
npumeny (usiike y Gyayhes nosusy i
CBAKOAHEBHOM AIIBOTY KpO3 TIpHMEpE 13
npace.

[Ipaheme n BpeHOBaE
pe/1HOBAlbE OCTBAPEHOCTH HCXO/IA BPLINTH KPO3:

« npaherke ocTBapenoCTH Hexoa
+ 1ectoe snama

KpyHo u potaunono
KpeTame

Crinaive 3Hatsa o
P
W 3aKoHIMA
KHHEMATIHKC 1
AHaMmKe KpyHOT i
POTALMOHOT KpeTaiba

ACQUHIIIC LCHTPHTIETATHO YOpTarse;

pazyMe MojMOBE MepHoA 1 pexBerIja,
YraoHa GP3HHA 1 YTAOHO YOp3arbe;

CXBATH LEHTPHTIETTIHY W LCHTPH(YTaTHY
iy, MOMEHT CILIE, MOMEHT HHepLje 1
MONGHT HMITYJICa I HaBee HOKE JEAHOCTABHE
TpHMEpE I HIXOBE MpHNEHE;

TlenTpunerano yopsare.
Vraota Gp3iha 1 yraoHo yopaaise.
LienTpunerania n uenTpridyrania
cuna.

MOMEHT Citfie, MOMENT Hvinyica it
MOMEHT HHepLe.
Jexoncmpayuon oz1ed:
JleMOHCTpaLja poTaLUIOHOr
kpetamsa nowohy OGepGexonor
TouKa.

OxBupnn 6poj 4acoBa no Temama

« Veoay duany (4 uaca)

« Kunemaruka (14 uacosa)

o Jlnmamika (16 yacosa)

« Kpyso i porauono kperame (15 uacona)
« Tepmomumamika (10 uacosa)

« EneKtpiuno i marnetno nosse (15 wacopa)

Tepvoannamuka

Vnosuasate u
pasymeBatbe
OCHOBHIX T10jMOBA H
npoueca y
TEPMOIMHAMHILH

pasyme 0MOBC yHyTpaLliba cHeprija 1
Koiika TonoTe;

JeUHHLLIE TEPMOMHAMHNKE IPUHLIANG;
pasyMe rojam Koe(HHjCHTa KopHCHOT
aejersa;

ViyTpalliisa eneprija i TOLIOTa.
T [1 npymunn TepMoTHHAMHKe.
Kouuujent kopheror aejctea.
Hesoncmpayuonu oz1ed:
JleMOHCTpaLja pasuiTIX
MEXaHH3AMA NPeHOCA TOMIOTE.
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jelHOCTaBHHjer eneKTpHUHOT
vona

cumyaHpa pan Mosea
jeniocTasRmjer enexTpiHOX
kona

ananpa pesyatate
cvyaaue n irRene
oarosapajyhe akmyuKe

Lipratbe jenHocTaBHHUjE WweMe (IPOCTO
1EKTPHUHO KOI0), MOBE3HBAILE OCHOBHHX
MEpHHX HHCTPYMEHaTa, CHMyaLMja

Tpumena nporpava 3a cuvyauujy
€1eKTPHYHNX KOJ1a jeIHOCMEPHE CTPYje
TIPOCTO €NEKTPHUHO KOJIO Ca /1Ba W3BOPA M TPH
OTHOPHHKA, MEpelbe eleKTPHIHE CTpyje,
Meperhe HaNoHa, AHANH3a PAJia eNeKTPHUHON
Kona

[pocTo es1eKTpHUHO Koo, peryaumja cTpyje
NPOMEHSBHBHM OTIOPHHKOM (PEOCTAT), aHa3a
pana elleKTpUUHOT Koa

Peryaunja HanoHa MPOVEHLHBHM
OTHOPHUKOM(TIOTEHIMOMETAP), aHANH3A pajia
€EKTPHIHOT Kona

CJI0/eHO eICKTPHIHO K010, Ca TPH IPaHe 1 Ba
4BOpA, Mepetbe HANOHA H CTPY]a y elleKTPHIHOM
Kony, nposepa KnpxodoBHX 3aKona, aHanisa
Paja eNeKTPUUHOT Kota

Tlpumena nporpama 3a cumynauujy
eIEKTPHYHNX KOIA HANSMEHIYHE CTpYje
OTrIOpHHK, KalleM  KOHJIEH3aTOp Y Koty
HAU3MEHIYHE CTPYje CHUMAlbe TanaCHOT
0BIHMKA HANOHa H CTPY]a OCIILIOCKONIOM,
aHanM3a Paja eNeKTPHUHOT Koa

PelHa Be3a OTIIOPHIKA 1 KalleMa, Meperbe
HarloHa it cTpyja peare Bese eflevenara,
CHIMalbe TATACHOT 0BHKA HATIOHA H CTpYje
NPHjEMHIKA OCLULIOCKOMOM, aHATH3A PATa
€JIEKTPHIHOT Koa

Peqiia Be3a 0TNOPHIKA 1 KOHIEH3ATOpA,
Meperbe HarloHa it CTpyja peae Bese
e/leMeHaTa, CHUMalhe TalacHoT 06/1HKa HaroHa
W cTpyje npujemHiKa, aHamIa pata
€IEKTPHHOT Koa

Peana Besa RLC enemenara y Koy
Hai3MeHHIHE CTPyje, Meperbe CTpyje peitie
Be3e 1 HATIOHA Ha eleMEHTHMA, POBepa 2.
Kupxo(hosor 3akoka y Koily, aHanmusa paja
€IEKTPUIHOT Koa

Tapanenta sesa RLC enevenara y Koy
HAU3MEHIHE CTPYje, MEperbe HaNoHa
napajesine Bese 1 CTpyja_enevenTa, nposepa 1.

NpWIMKAa 3a NpOLEHY Hanpeaopawa i
sapame  nospatHe  mnopmawge,  a
OueIbHBaIbE YHeHIKa Ce OBHja Y CKIALY Ca
Tpasiwinmkom 0 ouetbHBamy. VucHike
TpeGa 0CMIOCOGHLABATH 1 OXPAGPHBATH 1a
NpouCiLyjy  cOTCTBeHH  HAnpesak
OCTBAPHBAIbY 3alaTaKA NPEAMETa, KAO it
Wanpeak  ApyriX  ydemwdka  y3
oaropapajyhy aprymeTaLsjy.

Tpi  npapibewy  Meceummx W
OMEpATUBHIX  MIAHOBA  HEONXOHO je
OCTBAPHTH Capaiby CA HACTABHHLIMA KOjit
peaniyjy npeavee: Ocrione
elleKTpOTeXHKe, Estekrpiune
wnctanawnje, EaeKTpuuna  Mepewa
Enextponnky. Tae roa je 1o wmoryhe
yenocTaBiTH  Kopenawjy H ca Apyrim
Crpyunm npeaveriva. Ao je moryhe,
BpeMencki  yeknaauti  mssolerse
WACTABHINX  jeMWMUA W3 HABCACHHX
NpeaMeTa i perocien iBolema BeKOH 3
COTBEPCKIIX A71aTa Y ENIeKTpOEHEpreTHLL.

Capamba je Heonxoma Kako OH ce
OCTRAPILIO CHHEPTETCKO YCRAjathe 3HaMa I3
cpomunx  npeavera. Koa yuemnka je
HEOMXOAHO I3TPANNTH NO3HTHBAH OIHOC
NpeMa  WKOJCKO]  MMOBMHM, OHOCHO
OmpeMit Tj.. pauyHapiva Koje Kopiete.

ToceBHo yuennuima oGjackiTH 3Hauaj
Texiuke  JOKyMeWTaudje,  Haune
TpHNpeMe, KONTPOAC 1 uyBaiba TeXHIKE
0KyMeHTawje.

TIoKeLHO je A2 HACTABHHK HA YBOAHIM
uacopiMa  OGjacHH  yuemMwMa  3navaj
NpUIpKABAbA  PABIIA  MONAWAWA
naGopatopujn 3a Codsepeke anate y
€/IEKTPOCHEPICTHLLL, KAO H 43 NOMOrHE
yueHHUMMA 12 CAMM Hamuuwy npasiia
nowawaiba. Cyrepicari yuenuuimMa 1a
NpaBIIA HAMILLY Y AHPMATHBHOM OGAHKY
W 2, AKO je HEONXoaHo, 3atpake nomoh o1
WacTaBmika cpnckor jesnka. Yeojena
NpaBHIA NOCTABHTH HA BHAHO MECTO y
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Kupxodposor 3akoHa y Koy, aHausa pana naGopaTopujH.
exeKTPIHOT K02

Tpumena nporpama 3a cumyaaujy Hanomena
IEKTPHYHIX KO/A Y €1EKTPOHMLI TI03B0:5CHO OACTYAIbE O NPOTPAN je
o Cimynaumja mmoze y kony jeanocmepre ctpyje, | 20% ai ra Mopa 1a 0106pH oarosapajyhit
Mepelbe CTpyje 1 HTlOHa JHOZE, LKA Npapa | CTPYSHH Opran LIKose.

pania Tauka

o Civynaunja pata crabumBaTopCke AH0ze

o Civynaunja jeasocmepHor peiva paza
TpaBICTOpa, paKa npasa patia TauKa

©  Vnosnasaibe yuemnKkaca | e UpTA A€J0BE TEXHHUKE « TloKpeTarbe Mporpama, KOOPMHATHH CHCTEMI
nporpamima 3a JOKyMeHTalHje 1 yHOCH nporpama, nanera anataDraw uModify, Hekn ox
TMporpam 3a NIPOJeKTOBAbE €EKTPHIHIX onroapajyhe u3mene y BaKHUjHX ataTa w3 Draw MeHmja, HeKi o1
uprame HHCTANALIM] 1 OCBETIberba noctojehy y CAD anatinva sanmjux anara 13 Modify enija, ynotpe6a
CJACKTPHUHIX | o OGyuaBame yueHnkasa |  TNOKpEHe NPOTPaM 3a LPTatbe anatki 3a nomoh npi UpTaRY, C10jeBH,
nHeTAnamHja W3paLy jeaHOCTABHIIX © KOPHCTH OCHOBHE KOMaHe wTamnatbe, GIOKOBH, Kpeuparbe G10ka,
npojeKata eeKTpHUHIX nporpama yGaunBare 6110ka Ha UPTeXx, H3BO3 aTPHOyTa
MHCTATAIIjA W OCBET/HEA | o  yBe3e i y POrpamy OTBOpH TIpiMena Mporpama y upTaiby e1eKTPHYHIX
rpaljeiHcKe ocHoBe HHCTANALN]
o 1aariv oconava waupra | ® Lpraie pase ociose dopmata Ad 1 A3,
eNleKTpIRY HHCTATALI]Y nojielIaBatbe pasMepe Ha OCHOBH
o npunpemy uptex * VHolerbe OKBHPA LPTeka U CACTABHHULLE,
IEKTPUNHIX MHCTATALN}A 3 TONyaBatbe CaCTABHUILE UPTEKA
pasmeny Kpo3 pauyHapcky o Lipraibe OCHOBHIX CHMGOIA €TEKTPHIHIIX
MpesKy nHeTanauuja, popmuparse Gase cumbona
o mpHmpeMH UpTEK 3 o Lpraibe ocHoBe jeatie rapcotbepe
utamniarbe Ha oTepy winin | @ TloCTaBbatbe €leMeHaTa eeKTpHIHE
wrammasty nHeTanauwje Ha noviory. Mobesibatbe
© OJITAMNA TOTOB LPTEXk Ha efleMeHaTa Tpacavia HHCTANALIONHX BOZIOBA
TUI0Tepy Wi WITaMnaty o Lipraibe jeannonte mewve passoaie Tabre

jeAlH0COBHOT CTaia WM rapcomsepe
o Tlpunpewa 3a wrawny TexmmuKor upreska

KOPEJIALUAJA CA IPYTHM MPEAMETHMA
—OCHOBH €1eKTPOTEXHHKE
— EleKTpHtHe HHCTATALje i OCBeTberbe
—EseKTpiiHa Meperba
~ Enekrpotitka
—TeXHHUKa NOKYMEHTALHja
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Ha3us npeamera:

Touisi orz wacosa:

Paspen:
Liwsbeni yuetsa:

EJIEKTPHYHA MEPEIbA

111 uacoBa
Jpyrs

CTHUAILE OCHOBHIIX 3Haiba 0 OCHOBHIM MEPHIM HHCTPYMEHTHMA 1 MEPHIM METOZaMa;
~  OBrazapaibe ewTHHaMa KOPHIINEILA MEPHIEX HHCTPYMEHATa i IPHGOP

~ OcriocoGubaratbe yieHika 3a eHKACHO i PLUOHATHO KOpHIIhEre MEPHIX CPECTaBa 1 OMIpeMe;
— Crilare OCHOBHIX 3Haiba O NPABIIHO] OGPAN H NPHKA3UBAIbY PE3YIITATA MEPeHa;

— CTHUAIbE OCHOBHIIX 3Halba O eACKTPHIHIM GPOJILTIM I 1bHXOB0] MIPHMCHII;

~ CrHuatbe OCHOBHIX 3HAIba O MEPHHM METOAAMA 32 Mepetbe OTNOPHOCTH, HHAYKTHBHOCTH  KANaLTeTa;
~ CTHUAibe OCHOBHIX 3HAba O MPHMEHIt AMTHTATHIX HHCTPYMEHATA  OCLULIOCKONA Y eACKTPHIHIM MEPEHIMA;
— CrHlaibe OCHOBHIX 3HAIba O MEPEIbHMA HA KAGIOBCKIM BOOBIMA;

— Cruuarbe ocHoBe 3a aasse npalierhe paBoja MEpHIIX CPEACTABA 1 ONIpEME 1 YCABDIIABANbE I3 061ACTH MepHE TexHIKe:

HMCXOIH TPENOPYUEHM CAZIPKAJM JIYTCTBO 34
TEMA Wb IMo 3aBpweTky Teme yuenuk he Guh y cTamy 10 TEMAMA JUAAKTHYKO-METOAUYKO
aa: OCTBAPUBAE [NIPOTPAMA
© yNo3HABANC yuCHHKa Ca « oBjackH WTa je MpeAMET Npoyvasaiba « VBojHa pasvaTparba, peaveT © Ha nouerky Teve yuenmke
OcHoBHO 0 obnawhy enekTpuaHix eNEKTPHUHUX Meperba NpOyuaBarba eACKTPHYHHX Mepetba YTIO3HATH Ca LIJLEBHMA H HCXOMMA
enekTpHaHIM Meperba © 0Gpa3IokH pasHKy H3MEhY OCHOBHIX 1 © OCHOBHE jeaMHNLLE 1 H3BEACHT Wactase / yuera, NIaHOM paza i
Meperbuma © CTHUAME OCHOBHHX 3Hatba O M3BEICHNX JeanHMLA Jjeunnue HAYHHIMA OLIEHMBaIbA.
OCHOBHHM H H3BEZEHHM « Hasezie ocHoBHe jennnie SI cuctema o SI cucTem jemnnua
Jjennnnuama o i3BpIIH KascHMKALIY W HaBene ocHoBHE | o Kiacudmkauna 1 MeToze mepersa | Mecto peanusaunie nacrase
MeToJte Meperba © Teopujcka Hactasa ce peanusyje y
* ynosHaBame yuennka ca © HaBejle BPCTE FPEWIAKa H Y3POK HHXOBOT @ OCHOBHH NI0jMOBH O FpewKaMa i yunonnu (74 yaca)
OCHOBHIM rpeliIKana, HacTajama Y3POL IbIXOBOF HaCTajarka © BewGe ce peannsyjy y naGopatopijn
Pauyn Y3POLMMA HUXOBOT HACTaHKa, | & 00pa3noki MOryRHOCT OTK/IaMamba * Bpcre rpewaka: rpy6e, 3a eneKTpHyHa Meperba (37 uacosa)
rpewaka moryhHocTHMa OTKNambatba 1 NojeIMHHX BPCTA rpelaka cHCTeMaTcke, cydajHe
uspauynasarsa « Hamye 1 OGJaCHH HAMH WAy HaRaRsa o Mspauynasatwe rpemaka: anconyria | 11onea onemeiba na rpyne
ancoyTHe rpelke i HABEAE jeIaH pHME W penaTUBHa rpelIKa )
© HanuiLle W O0JACHM HAuMH H3PaYyHaBaHba « Tojam TauHOCTH 1 NIpewH3HOCTH * Mpukon peanisatue BexGi
peniaTHBHe TPelliKe M HABEJE jenan IpUMEp MepHOT cHeTeMa OfIelbetbe Ce NN Ha Be rpyrie
« oGjackH pasky wsMely MojMOBa TAuHOCT 1 .
NPELIHOCT MepHOT ciCTeNa Quetbubaie Teopuiekor 1e1a
= - - npemera
o CTHI@bE OCHOBHIX 3Halba 0 | ® 0GJaCHM LT je TO CTAOHCKA BelMunHa « Eranonn, kiacnukaimja etanona.
Hipusopa npiGopy Koj ce kopheTi * omie cpyiTYpY eTatona nanona . II\E/IT::K]H HATONA W OTIOPHOCTH BpeitHOatbe OCTRAPEHOCTH HEXOIA
TOKOM MEpHIX TIoCTyNaka p HH OTTIOPHHLU, KAZIGMOBH 1 Je—
ereipitia  cTHUatbe OcHOBHIX BewTina | * MABCAC OCHOBHE KAPAKTEPHTHKE MEPHIX KoHACHATOPH o npahetbe 0CTBAPEHOCTH HEXOMA
Mepetha omnopHiKa o Vi3BopH jearocmepie

¥ paty ca MepHIM npiGOpOM
W HHCTpYMeHTHMA

HaBe/ie OCHOBHE KAPAKTEPHTHKE MEPHHX
Ka/leMoBa

HaBe/ie OCHOBHE KAPAKTEPHTHKE MEPHHX
KOHJIEH3aTOpa

HamMeHiu e cTpyje

Ipenopyuene nadopatopujcke
Bewbe

*  TecToBe 3HabA

OuemnBame 1a60paTOPHiCKNX
BewkO)
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© HaGpoj1 OCHOBHE H3BOPE je/IHOCMEPHE.
crpyje

 HABPOjH OCHOBHE H3BOPE HAN3MCHHHC
crpyje

« NI0BEKE MEPHE HHCTPYMEHTE I 0CTany
OmpeMy y CAEKTPINHO KOO Mpeva
npHnOKEHO] WieMH

« cavocTanHo H3BeAC BeKOY NpeMa
10BHjenoM 3a1aTky

© 13BpLLI OGpALY PE3YTATA MEpeiba

« waupa oarosapajyhe aujarpavie

1. Perynausja cTpyje peoctatom u
HANOHA MOTEHLIHOMETPON Y
eneKTpHIHOM Koy

Anaziorni mepui
uHCTpYMeHTH

« CTHILAMHE OCHOBRITX 3Hatka 0
ananorHiM MepHiN
WHCTPYMCHTHMa W HHXOBO]
TpiMEHI Y Meperby
oaroBapajyh eeKTpHIX
BeammHa

o CTHAIbE MpaKTINHIX
BewrTHa y paty ca
CTanzapHIM anatorHIN
MepHIIM HHCTPYMEHTIMA

 OMlIlIe OCHOBHY CTPYKTYPY AHAJIOTHIX
uHCTPyMenaTa

 OBjACHH 3AILITO KA3AbKA MEPHOT CHETEMA
3ay3iMa aBHOTEXHH MON0Ka]

 HaGPOjit OCHOBHE KOHCTPYKIUHOHE eleMeHTe
QHIOTHIX MEPHIX HHCTPYMeHATa

 HALPTA MPHHLNTICKI W3rIEA HHCTPYMEHT ¢a
KPETHIM KAIEMOM 1 0GJacHi pHHLLINT paza

« 0BjacHN NOCTYNAK MPOWINPHBAILA MEPHOT
oncera amnepmerpa

« i3eae 3pa3 3a oxpehpaibe OTONHON
otnopHka

« OBjacHH NOCTYIAK MPOWINPHBAILA MEPHOT
oncera BoTMeTpa

« m3Bese H3pas 3a ozpehparbe A0zaTHON
onopHika

© OGjacHH KaKO Ce HHCTPYMEHTOM Ca KpeTHIM
KAJICMOM MCpH OTTIOPHOCT

« HAUpTa eAEKTPIUHY WeMy 1 OGjachH Kako ce
MHCTPYMEHT Ca KpETHIM KAJIEMOM MO’Ke
KOPHCTIITH 32 MCPCH HAUMEHIUHIX
BeammHa

© HaBeILe OCHOBHE KAPAKTEPHTIKE
VHHBCPIAHIX HHCTPYMEHATA

« HAUPTA OCHOBHY CTPYKTYpY HHCTPYMEHTa ¢a
TOKpeTHIM rBOKheM 1t OBjackH mpHHwN
paza

© HAUPTA OCHOBHY CTPYKTYPY
€1EKTPOLMHAMINKOT HHCTPYMEHT 1
oGjacin npuHLIN paza

o HAUpTA LEMY NI0BE3HBAILA

« OcHOBHA CTPYKTYpa aHAOTIIX
WHCTpyMeHaTa

o Tymauerbe NpiHiLNa pasa Ha
0CHOBY KPETHOT i OTrIOpHOT
MOMeHTa

© KOHCTPYKIHOHM efleMeHTH
aHATOTHIX HHCTPyMeHaTa

o KoHcTanTa nHcTpymenTa,
oceTsbiBOCT

o Cranzapau 3a Mephe
HCHTpYMeHTe(k1aca TauHOCTH,
rpanifita rpeika, npeonepehere,
HaTIHC 1 CHMGOAI)

© VIHCTPYMEHT Ca KpeTHIIM KaleMOM,
OCHOBHA CTPYKTYpa W IpHHII
pana

© AMIIEPMETap I NPOLIMPHBaIbE
Meptior oncera

o BoaTyerap i npoupisarbe
MepHor oncera

« Ommerap

© Mepeibe HAUMEHHNHIX BeNHHHA
WHCTPYMEHTOM ¢ KpETHIIM
Kasemom

o VHiBep3aIHH HHCTPYMeHT

© VIHCTpYMEHT ca 1IOKpeTHIM
rBODeEM, OCHOBHA CTPYKTYpa It
npUHLIN pana

o TepMiuKi HHCTpYMeHT

o ENCKTPOIHHAMIKI HHCTPYMEHT,
OCHOBHA CTPYKTYPA 1 NPHHLLAI

Bpe/HOBaIe OCTBAPEHOCTH HEXO1A

BPLINTH KPO3:

o npahierse ocTRApEHOCTI HEXOAa

 msewraje o ypaheriy
aGopatopiickim BekGamMa

 oxGpaity 1a6OpaTOPHICKIX BEKGH

Oxsupuu 6poj uacosa no Temama
« OcHOBHO 0 eACKTpIHI

Mepersitna
(3 uaca)

« Pauyn rpewaxa
(4 uaca)

o TIpuGop 3a eneTpitina Meperba
(5 wacosa)

o AHQIOFHH MCHI HHCTPYMCHTI
(18 uacona)

 Exektpuuna Gpojuia
(8 uacosa)

© Mepeike e1eKTpiHE OTIOPHOCTH
(5 uacosa)

o Mepeme nnayKTHBHoCTH

(4 uaca)
© Mepeme Kanauirera

(4 uaca)
o JIrHTAIH MyATHVETPH

(7 uacosa)
o Ocuwiockon

(8 uacosa)
© Mepema Ha kaGuosiva

(8 uacosa)
Tpenopvie sa peamsauniy Teopujexe
nacrase

TipititkoM i3oljerba Teopijcke HacTase
KopucTiTH 0aroBapajyhe
MyATHMEHjaUTHE METOe, HApOUHTO
NIPILTHKOM NPUKA3HBAILA





image218.png
C/ICKTPOIMHAMHUKOT BATMETPA Y
NEKTPHUHO KOIO M OGJaCHH NOCTYNAK
OApEhHBaIba KOHCTAHTe BATMETPA I MepeHie
chare

CAMOCTATHO OBJaCHH  eMOHCTPHPA
NOCTYNaK NpoBepe TAHOCTH aMTIepMeTpa
Wi BoATvETpA

V3BPLI MPAKTINHO MPOLINPHBAIbE MEPHOT
onicera anepMeTpa it BOATMETpa

OGjaCHH H ACMORCTPHPA MOCTYMAK Meperba
CIIGKTPHUHE OMPOPHOCTH OTROPHIKA
AHAIOTHITM OMMETPOM

oxpean koeujent (axTop) oGmka
TIOBEIKE BATMETAP Y ©IGKTPHNHO KOO 1t
V3BPLI Meperke CICKTPHUHE CHAre Y KoTy
jeamocmepre ctpyje

Ppana-e/IeKTPOAMHAMHUKH BATMETap

Ipenopyuene naboparopujcke
Bewbe

1. Tlposepa TauHoCTH amneperpa it
BoATMETpa, ozpehiBarbe
KopeKuije

2. TpoumnpuBarbe MepHor oncera
aMIIEpMETpa It BOATMETPA

3. Mepetbe OTIOPHOCTH aHaOTHIM
owveTpoM

4. Mepeibe HAIMEHINHIIX BTHHA
HCTPYMEHTOM Ca KpeTHIM
KalleMoM, oapehuBaiLe (aktopa
oGmka

5. Mepetse cHare BaTMeTpoM y Koy
jeanocmepre ctpyje

Eacxrpuuna
Gpojina

 CTHuame OCHOBHHX 3Hamba 0
eneKTpIHIN GpojiuTiva

 CTHUAILE OCHOBHMX BewWTHHA
¥ pajty ca eneKTpHIHIM
Gpojumiva

OGJaCHH RaMCHY CIGKTPHAHOT GpojiTa
HAUpTa KOHCTPYKUH]y H 00jacHH MpUALIT
paza MorodasHOr MHAYKIHOROT Gpojitta
HalpTa eleKTpHUHY LIeMY NOBE3HBaNka
Gpojiuna y eaCKTpHINO KOTO

omiLIC IPHALTICKY CTPYKTYPY TPodasHor
HHIYKUHOHOT GPOjitia ca Tpi Mepia
CHCTeMa 1 1B JUICKA H HALIPTA CIGKTPHHY
LieMy IOBE3MBANSa Y EACKTPHIKO KOO
oGjachi HameHy ABOTApHQHOT GpojiTa it
HauiH npoviene Tapuie

oGjaci Hameny Gpojina ca moKasiBateM
Makcimyma

OGJaCHH OCTYNaK HCMHTHBaa MOHO(a3HOT
MHYKUHOHOT Gpojitia

TIOBEIKe eACKTpHIHY OnIpemy npeva
npHnOKCHO] IeMH

ouHTa KORCTaHTY Gpojitta ca npeabe mioHe
W OZIPCH BPAHOCT YTPOWICHE eACKTPHUHE
eHeprije Ha oCHOBY yHanpea 3axator Gpoja
oGpTaja Koje UHCK BpojiLta Tpeda ia
Hanpagi

OpE eACKTPHIHY CHEPIHy BATMETPOM It
LITONEPHLOM H yriopez ca Bpenowhy
eneprije onehene GpojiIoM

« HanicHa, KoCTpyKilja,noBesmBathe
¥ eneKTpHIHO K010

« Tpununn paza Monogasior
WHAYKUHOHOT Gpojitna

« Tpothasio miayKuHoHo Gpojinro

« Jlsotapudmo Gpojo

« Bpojitno ca nokasiBasiey
MakcHvyva

« cnumiBarse enekTpiai Gpojina

Mpenopyyene nadopaTopujcke
Bewbe

1. Mepetbe enekTpHuHe ereprifie
MOOGA3HIM HHIYKILOHIM
Spojuon

KOHCTPYKLIMOHHX H3rela
onrosapajyhix MepHuX HHCTpymenaTa.
T'zie rox je To Moryhe yuenmuima
AemoHcTpUpaTH oarosapajyhi
MHCTPYMeNT Kojit ce obpahyje.

TaMo 1€ je To HeTIOXOIHO yeHHIIMA
NPUGIMKHTH WINATaHY MATEDH]Y KO3
onrosapajyhw pauyHeKH npiMep.
TpHanKkom oBpae AUTHTATHUX
MHCTpYMeHaTa yueHHLIMa HPHOIKHTH
CTPYKTYpY HHCTPYMEHTA Ha IpHVEpY
ocHOBHOT 610K jarpama. TTpHIHKOM
objaurbasara Mepersa oarosapajyhix
BEMUHHA AUTHTATHHM HHCTDYMEHTOM
YHEHHKY 0BjaCHHTH KAKO HHCTPYMEHT
TPaKTHYHO 218 KOPHCTH (YHOTPeGHH
1HB0) Ge3 ynymTaiba y 1y6oKy
TeopHiciy aHATHY NPUHLITA Meperba
MTHTAHHX MEPHUX CHCTEMa.
TpisiKom oGpaze HacTasie Teme
Qoctockon, He ynyurTarh ce y
JeTasmany yHyTpaiiy CTpyKTypy
ocuockona, seh je o6panHTH Ha
GIOKOBCKOM HHBOY. YEHHKE JIeTahato
YOYTHTH KaKO 1a KOPUCTE HHCTPYMENT,
OIHOCHO 3HAUEILE 1 YIOTpEsA
HojeHIX yHKLIMICKUX NpeKToHHKa 1
Tactepa. TToKeLHO GH GO Ha
TeOpHCKOM JIefly OpraHH3oBaTH 1
npaKTHHY JeMOHCTpaI]Y
ToZe1ABaIba 1 Meperba OLIIOCKOMOM.
TecToBe NPHIArOAMTH TeMATCKIM
LeJMHAMa M NOKEJBHO WX je ypaauTn
HajMalLe TPH Y TOKY HOYTOANILTA,
3aBpIIHH TeCT YpAzuTH Ha Kpajy
wWKOAICKE FOAMHe.

Tpenopyke 3a peaauiaunjy
1260PATOPHCKHX BEKOH

ToteTak BeKGH MOMEPHTH TaKo 4a e Ha
‘TeopHjcKOM Aeity NpeaveTa oBpaH
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Mepere
enexTpiune
ornopuocti

® CTHUAIE OCHOBHHX 3HaMa O
MepHITM MeToZaMa 3a Meperbe
eleKTpHUIE OTRIOHOCTH

* CTHlaIbe NpaKTIHIX
BewTIA Kpo3 MpHMCHY
MepHiTX MeToa 3a
oapelumarbe Herosnate
ommopHocTi

HAlPTa eJCKTPHUHY LMY 32 Meperbe
enextpiune otnopoctiUT Metozom y
HATIONCKOM H CTPY]HOM CIOjy

oGjacHi yTHLA] CHCTeMATCKe rpellike Mephe
METOZIC 1 OMILIC MOCTYNAK 32 CMalberbe
theHor yTHLaja

OXpel TauHy BPEHOCT OTIOPHOCTI
Heno3HaTor oTHOpHIKa

HaupTa eekTpIIy WweMy BUTCTONOBOT
MOCTa, HaBeAe YCII0B PABHOTEXkE M I3Bele
W3pa3s 3a oxpelBarse HenosHate
ormopHocTu

HaupTa enekTpiHy wesy ToMCOROBOT
MOCTa, HaBEJIE YCII0B PABHOTEAE MOCTA 1
oGjacii nocTynak oapehiBaisa Henosmate
ormopHocTi

HaUpTa eeKTpHIIY WweMy 32 opeluBarke
YHYTpaLUIbe OTHOPHOCTH aKyMYJIATOPa i
oGjackn nocTynak oapehiBarsa HenosnaTe
omoprocti

TI0BE7Ke ONpeMy MPEMa NPIIOKEHO] LIeMH 1
CAMOCTAIHO OXPEH HENOSHATY BPEAHOCT
otnoproct Ul Metozom

OIpel BPAOCT Hero3Hate OTIOPHOCTIH
npinenom BuTcTonosor Mocta

10BE7Ke ONpeMY PEMa NPILIOAKEHO] LIeMH 1
opean yiyTpaluiby oTnopHocT
akymyaatopa

© Mepete elleKTpHUHE OTOPHOCTH
Ul meroztom
« Burrctonos moct
o ToMcoH0B MoCT
 Mepetse yHyTpaLtbe OTIOPHOCTH
akywmyzatopa u Gatepuja
Hpenopyuene aaopatopuicke
Bewbe

1. Mepetse otnoprocti Ul MeTozom
1t BUTCTOHOBIM MOCTOM

2. Mepetse yHyTpaliibe OTHOPHOCTH
anymyatopa

Mepeise
unayKTHBHROCTH

« CTIl@Ie OCHOBHIIX 3Halka O
MeTozaMa 3a Meperse
HHAYKTHBHOCTI

* CTHlabe NpaKTHHIX
BewrTiia Kpo3 npMeHy
MepHiIX MeToza 3a
oapelmarbe Herosnate
HHAYKTHBHOCTI

HAllpTa CACKTPIHY ey, OGJACHH MCpHIT
NI0CTYIaK 1 HATIHLIE 13Pa3 32 OAPEDBaIse
Henosuate nayktunocti UL MeTonon
HalpTa eekTpiuHY wemy Makcaenosor
MOCTa, HaBEA YCAOB PABHOTEIKE, 1 H3BEIE
13pa3 Ha HEIO3HATY MHIYKTHBHOCT

« noBesKe OMpeMy Npema NpHIoKeHo] eMH
* CAMOCTAHO CTIpOBEIE MEPHH NOCTYIaK i

OJIpe/IH BPEHOCT HHIYKTHBHOCTH Kajlema

© Mepetbe niaykisrocTi UL
MeToz0M

 Mepeibe HHAYKTHBHOCTH
MakcBesI0BHM MOCTOM

Tpenopyuene aadoparopujcke
Bewbe

1. Mepeise unaykrusiocri Ul
MeTOZOM

oaroapajyhi Gpoj HacTaBHHX
jeaunnua, Bexde o moryhuocti
OPraHI0BAT TAKO 42 CBH YEHHLH Y
Ipyni pae jeary BexGy win y
wikyciMa 10 Tpi BexGe. Bewse ce
pae ABa crojena Haca; 3a 08O BpEME
TpeGa YpaNITH Mepersa i KoMILIeTan
usBewTaj. BeikGe OpranisoBatit Tako 1a
e ypaan o Behi Gpoj HABCACHIX
BeOH, CXOHO MOryhHOCTHMA wKone.
OuenHBaILe BeXOH peanisosath 1 kpo3
NIPOBEpY NMPAKTHIHIX 3HaIb M BELLTHHA,
T38. 0XpaKa BeAOH, NperaeA IBeUITajA
o paay y naGopatopuju. Iopex
yoBhuajennx Mepa saurtite (3aGpane
VibyuuBaia Ge3 nperieta Ha...)
1380pe Hamajaiba it oCTaTe eeMenTe
BexGe, re je To Moryhe, HanpasuTi
TaKo 112 1IOTPELLIHO YKIbyHBatbe He
JI0BEJIE 710 YHHIUTEIbA €11, KOJIa HITH He
Yrpo3n GesGearoct yuenika.

Hanowmena:

J103B0/LEHO OZCTYMalbe O MPOrpama
Moke 2 Gyzie 10 20%, a1 ra Mopa Aa
010BpHTH 0aroBapalyhn cTpyuHH Opran
wkore.
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Mepeise
Kanauwrera

 CTHUAME OCHOBHIX 3Hatba O
MeTozaMa 3a Meperse
Kanawrera

o CTHAIbE NpAKTINHI
BewTIA Kpo3 MpHMCHY
MepHiTX MeTo1a 3a
oapelyumarbe HeroswaTor
Kanawirera

HAlPTa eJCKTHUHY WMy H 00jackH
nocTynax Meperba kanaueta Ul MeTozom
HaupTa enekTpiuHy wemy Biiosor MocTa,
HaBelle yC/I0B pABHOTEIKe, I H3BELE H3PA3 HA
Heno3HaTH KanawTeT

« HOBEKE OMpeMy MpeMa NPILIOKEHO] wenH
 CAMOCTATHO CTIPOBEZE MepHit TIOCTYTIaK it

OJIpe/t BPEHOCT KaNalHTeTa KOHACH3aTOpa

© Mepeme kanauntusHocTn Ul
MeToz0M

o Mepeibe kanauieta Binosiy
MocTom

Tpenopyuene naGoparopujcke
Bekbe

1. Mepetse kanaunTisrocti Ul
MeTozoM

JAurntanuu
MyATHMETPH

© CTHUAIbE OCHOBHHX 3HAIA O
JMCHTATHHM HHCTPYMEHTHMA

© CTHUAIbE NPAKTHYHNX
BELITHHA Y pajly ca
JMCHTAIHHM HHCTPYMEHTHMA

HaBeAe OCHOBHE KapAKTEPHTHKE AUTHTATHIX
HHCTpyMeHATa

HalpTa ocHOBHY 610K WeMy i oGjackn
npHHLIAN pazia

OGJacHH NOCTYMAK NOAeILABAIbA  MEperba
jeaHocMepHITX Hanowa 1 cTpyja

oGjacHn NOCTYNAK NoAeIABAIA 1 MEPEIba
HAHIMEHINHIX HATIOHa 1 CTpYja

« OGjachi HasHH Meperba OTIOPHOCTH
« OGjacH KaKo ce MOBE3Yje TEPMOCONAR Ha

MHCTPYMEHT H KaKO Ce Mepii TeMIepaTypa
OGJacHH NOCTYAK NOAeILABAIbA  MEperba
dpexsenunje

OGjacHi NOCTYNAK N0ACILABAILA 1 MEPEIba
KanauwTera

oGjacki NOCTYaK nojemaBaiba i
HCTIUTHBAILA HCTIPABHOCTH IO POBONHKA
10BEKE TEPMOCOHAY € AHTHTAHIM
HHCTPYMeHTOM

oapean npoweny otnopuoctn NTC 1 PTC
enementa

« OcHOBIE KapaKTepHTIKE
JUPHTAIHHX MyITHMETapa

o OcHoBHa 610K wieMa THrHTATHOT
MYJTHMETpA it pHHLLI paza

o Mepetse jeocMepHinX emmitia

o Mepetbe HAHIMEHIIHHX BeaMtiHa

 Mepetse oTHOpHOCTH, TeMIEpTYe,
pexsenLue i KanawiTeta
HCHTATHIM MYTHMETPOM

o McnuTiBake HCMPaBHOCTH
101y IPOBOAHItKA

Tpenopyuene naboparopujcxe
Bewkbe

1. Meperse Temmeparype
JUTHTATHIM MYATHMETPOM,
OApeljiBase NPOMEHe OTIOPHOCTH
ca npoMeHOM Temriepatype
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® CTHUAME OCHOBHHUX 3HaA O
OCLIIOCKOMY K20 MEPHOM

© 0GjackH HamMeHy OCLIIOCKOa
 HABC/IC OCHOBHE EEMEHTE MPEILE NI0HE

* OCLMIOCKON, HAMEHA H OCHOBHA
cTpyKTypa

Ocunsockon HHCTpYMeHTY 0CUIIOCKONA 1 OGJACHH HHXOBY HaMeHy o Tpeasa mioua ocuniockona,
* CTHuAbe NPAKTIHIX « oBjactn noctynak kaGpauic HaMeHa NojeHIIX by HKLHOHATHIX
BewrTHHa y pazy ca ocunockona TIpEKITONHIKa, TacTepa H
ocuIocKonoM  OGjachH NOCTyaK Meperba jeHoCMEpHHX TIPHKIBY'IHUX MecTa
HAMNONA OCLILIOCKOMOM « TouerHo nozemasarse,
© 0GjacHH NOCTYNAK Meperba avmnTy e Kanubpaunja
neproze 1 oxpehuBaia dpekBerIje © Meprie conze
CHTHAA 0CLIIOCKOTIOM © Mepeibe jeAHOCMEPHUX BeMuHHA
« oGjachi noctynak oapeljuBatba (astior  Mepeise napaverapa
noMepaja 0CLII0CKOMoM HaU3IMEHHYHIX BEANUNHA
« 0BjachH 10Ty MepHE Conte, HauHH « Mepeme (asme pasike
NPHKLYICILA Ha OCLILIOCKON H NOJCIIABaIba Tpenopyuene nadoparopujcke
cnabmera (x1, x10) Beskoe
© CAMAOCTANHO NOECH 1 H3MEpH BPEAHOCT
jeaHocmepror Hanona 1. Mepetse jeanocmepHor Hanona
® CaMOCTAlIHO OZIPE/IM BPEIHOCT ammJInTy e, OCLMIOCKOTIOM
nepHoze U (ppeKBeHLItje MepeHor chriana | 2. Meperbe napamerapa
HAN3MEHHUHOT HATIOHA
ocumnocKonom
© CTHIAME OCHOBHUX 3HAIA 0 | ® HABEIE OCHOBHE BPCTE KBAPOBA H Y3POKE « TIperiesl OCHOBHIX BPCTA KBapOBA
Mepeisa na KBapOBHMA 1 MEPEHHMa Ha IHHXOBOT HaCTajarba Ha CHEpreTCKIM KaG/IoBHMa 1
Kab0BIMa KaG1oBIMA  objachn nocTynak ozpeluBata BpCTe KBapa

« Cruuarbe NpakTIHIX
BewTIHA Y OApeBaILY BpCTE
KBapa Ha KaGIOBIMA

MEraOMMETPOM
OGjacHH NOCTYNAK HATwKerba MecTa
semmocnoja

« OGjacHi MoCTYNAK HATWKeNa MECTa NpeKiLTa
© HaBeze OCHOBHE KAPAKTEPHTIIKE

CrewUHja30BAHIX HEHTHIX Koepa 3a
Mepersa Ha kaGIoBIMA

CrlopHBeE OAroBapajyhi MepHH NOCTY IaK 1
CaMOCTATIHO 3KJby'IH KOJa je BPCTa KaBapa
Ha y30pKy KaGAOBCKOT BOZA

OIpeH MECTO KBaPA HA YIOPKY KaGA0BCKOr
Boaa

V3oL 1LUXOBOT HaCTAjarba

o Onpehuparse Bpete kpapa
MeraoMMeTpoM

o Hanaserse MecTa 3eMbocToja

o Hanakene MecTa Kpatkor croja

o Hanakeibe MecTa npekiza

o Crieunjanusosani HenHi koepn

3a Meperba Ha KabaoBHvA

Ipenopyuene saboparopujcke
Bewkbe

1. Ozpeluparse Bpete it MecTa knapa
Ha Mozeny KaG/I0BCKOT BOAA
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KOPEJ’IAUI/IJA CAAPYTUM NNPEAMETUMA

OcHoBe eleKTpOTEXHIKe - EXeKTpHuHE HHCTATALUME i OCBETIbemke
- Enextponnka - EACKTPOCHEPreTCKi BOOBH
- Mepetba y eaeKTpOEHEpreTHLLI - EXeKTpoenepretcka noctpojeisa
- EHeprercka enekTponika - OcHose cricTema ynpasssarsa

- EneKTpH4HE MawHHe - IpakTiuna HacTasa
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Ha3us npeamera:

Toauuibi Gona wacosa:
Paspen:
Liwsesn yuersa:

EJIEKTPOHHKA

111 uacoBa
Jpy

—  CTHUaME OCHOBHITX MI0]MOBA 0 BPCTAMA 107y TPOBOTHHKA H ISITXOBO] MPHMEHH;

~ CTHUAtbe OCHOBHIIX 3HIba O NIEKTPOHCKHM ENIEMEHTIMA, HHXOBHM KaaKTEPHCTHKAMA W IpHMEHH YENeKTPORCKIM KoMa;

—  CrHUAHe OCHOBHHX 3HaHa 0 YHYTPAIliH0j CTPYKTYPH GHNONAPHHX TPAH3HCTOPa H fet-0Ba KAO ECKTPOHCKHX  KOMIIOHEHTH;

— Criuatbe OCHOBHHX PAKTHUHIX BELITHHA Y PALY Ca NOAYIPOBOAHNNKIM EleMEHTHMA:

~ CriMliatbe OCHOBHILX 3HaIba O JUITHTAHIM €ICKTPOHCKIIM KO H IbIXOBO] IPIMEHI Y €/eKTPOCHEPIETHIL

—  CTiuaIbe OCHOBHIX 3HaIba O ONTOEMEKTPOHCKIM /IMEHTHMA i ISIXOBO] MPHVIEHI;

ucxoau YIYTCTBO 3A
TEMA b o 3aBpueTky Teme yueri he GHTH y ""E“‘);’g‘fswv: ACN?’A'I”K“ " JIMIAKTHYKO-METOMYKO
cramy na: OCTBAPMBAIE IPOTPAMA
« CTHaIbe OCHOBII TIOJOBA 0 | *  O0JacHt Hain 00 jarea + Onurre o eexTporn (suaval, |+ Ha nouery Teve yuenke
Oc CAEKTPOHCKIM eeMENTIM, noaynpooaiika P- 1 N-tiiia «paTax neropujciu npernea) VTIO3HATH Ca IABEBHMA H HCXOTMA

eJIeKTPOHH N

3N MOYNPOBOHITKA 1
PN-crioja i ibixoBiM
KapaKTepHCTHKaMa

objackn waui opmmparma PN-crioja i
1hCTOBE KAPAKTEPHCTHKS

o Tonynposoaitu P- N-ritna

o PN-crioj i terosa caojersa

o JlpeKTHa u uHBep3Ha
nonapisaunjaPN-crioja

HAuone

e Cruuarbe OCHOBHNX 3Hatba
0 TojMy, 0coGHHaMa
ToHaImatLy AMOze Y Koty
jenHocvepre n HamsMEHHHe
cTpyje

e Cruuare ocHOBHIX
BeITHHA 32 aHATH3Y
jennocTapmmjix Ko ca
moava

OGJacHH Tojam 1 HaBeie
ocHoBHEKapaKTepHCTHKE

101y NPOBOAHIUKE A110AE

OGjacHH HauHH paia yeMepauKi
CTAGHAN3ATOPCKIX MOA

aHAIH3HpA jeNHOCTABHA CICKTPINHA KOTa
ca amonava

« Tlojam aroze. OcHoBHe ocobiHe
W BpeTe AoMa

«  Cramiuka KapakTepHCTIKa
J0Jte, paa Mpasa u paika

Tauka

o Jlnona y Kony HaM3MEHHUHe
cTpyje

© MenmTuBarbe HenpaBHOCTH aHO%E

« Illotkujena anona

«  CraGummatopeke (Lletepose)
JHOZE 1 1HHTOBa MHMeHa
o AHI3a JeHOCTABHIX KOMa A

anonavia

HacTae / yueiba, IAHOM paxa i
HAHHIMG OLCIbIBAIbA,

Mecro peanmauue nacrase

 Teopujcka nactasa ce peamisyje y
yunoniw (74 uaca)

« JlaGopatopujcke pexGe ce
peansyjy y aGopatopuji 3a
enektporiky (37 uacosa)

Tojena oneberna ua rpyne

« Tlpuaikon peanmsaije e
Olleserbe ce K Ha Age rpynie

OuembuBame TeOpHjcKor Aeaa

© Crutiame npakTiHIX BelTiHa
y pay ca anoaava

 Anansipa pa
TONYNPOBOAHHYKHX
KOMIIOHEHTH CHUMAlbEM
HUXOBUX KaAKTEPHCTHKA 1
HCTIHTYj€ IIXOBY HCMIPABHOCT

W3MEPH CTPY]y KpO3 /U0y M HaoH Ha
AHOAH, HALPTA CTPY]HO-HATIOHCKY
KapaKTepHCTIKY Jioze

MCIIITa HCMPABHOCT €1EKTPOHCKe AHOAE
Ha OCHOBY MEperba OTIIOPHOCTH Y
AHPEKTHO] H HHBCP3HO] MoMApH3ALIAjH
WIBPLLIN CHHTE3Y jeHOCTABHOT
crabnamsatopa Hanona ca Lieeposow
HOIOM

Mpenopyuene 1aGoparopujcke

npeavera

Bexbe

1. CHuMatbe cTaTHuKe
KapaKTepHCTHKe JH0/ie-panHa
npaBa i pajHa TauKa

Vcnumimare nenpaswocti
€NIeKTPOHCKe ANoze

Bpe/HOBaIe OCTBAPEHOCTH HEXO1A
BPLINTH KPO3:

o npahemse ocTBapeHoCTH Hexoza
« Tectope sHaiba
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o TlpownpuBae 3Hamwa
0 EIEKTPHUHOM NI0JbY
W HEroBHM
KapaKkTepHCTHKaMa

o Criuaie 3Hamwa o
duzaiv
BesHUHHAMA Koje
neduHuLIy MarHeTHO
nose 1
KapaKTepHCTIKaMa
MareTHor o/
CTaTHIX MarteTa i
MarHeTHOT noba

eNeKTpHUHE CTpYje

EACKTPHYHO I MATHETHO MOMe

CXBATH ojam HaesleKTpHCama i 3Hahe
HauHHe HACICKTPHEABAILA TEJIA 1 CMICAO
3K0HA 0 OPIKAIbY HACTEKTPHCAIbA;

pasyme Ky/i0HoB 3aKom;

pasIHKyje jaunHy eleKTPHIHOT N0ka 1
€EKTPHIHI NIOTEHI]aJL, OIHOCHO
/ICKTPHIRH HATIOH 1 3Ha Be3y 13MeDY jaunte
107k H NOTeHLHjana, OIHOCHO HATIONa;
pazyMe MOjMOBE eleKTpHHHE AMHIE I
eneKTpHuRI payk
3Ha My je jJeIHAK pal eeKTPHUHE CIUTe
Be3y u3melly paza u eIeKTPHUHOT HaNoHa;
oGjacHit 0COGHHE MATHETHOT 1063 CTAMHIX
MarkeTa i MArHETHOT 11076 €1eKTPIiHe
cTpyje;

pasyMe nojam MarneTHor daykea n nojasy
CAICKTPOMATHETHE HHAYKLIC:

«  Haesextprcasaibe Tena. 3akoH o
OpiKalby HaGTeKTpHCAIba.

« Kynonos saxon.

o Jaunka enekTpHIHOT NOa,
eneKTpHuNH nOTeHwMaT.

« XOMOreHo I HexoMoreHo
CICKTPINHO 107be 1 HHXOBO
npuKasuBatse nomohy
e
Exextpiann dayke.

« Pany eneKTpuIOM N0y, Be3a
WaMeDy paza it eneKTpiHOr
Hanona.

« Marietio nose. Marwetiia
uHAYKUKja 1 MArHeTHI dayKe.

« EAeKTpoMarteTHa nhayKumja.

apazcjes 3aKoi erCKTPOMATHETHE
unayKimje

o Jexoncmpayuonu oziedu:

- Jlemorctpawvja noctynaxa 3a
HaeeKTpHCaBalbe Tea.

-~ Eperenos oren.

- JleoncTpaunja enekTpoMareTHe
nayKije.

KJ/bYYHHU MOJMOBHU CAJIPKAJA: Kunemaruka, Jlunamuka, Tepmoausamuka, ENeKTpuuHO nosbe, MarHeTHO 1noJse
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3. Crabummatop wanowa ca
LletepoBos 1010

Bunonapu
TpausHCTOpH 1
Tpansucropn ca
eerTom noma

* CTHL@be OCHOBHUX 3Haka O
YHYTPaLIIbO] CTPYKTYpH
GHnoNApHITX TPAN3HCTOpA,
IBHXOBIM KapaKTEPHCTKAMA 1
HatuHy W pERIMIMA paia

o CTiHIabe OCHOBHIIX 3Haiba 0
Tpam3ICTOPHMA ca eleKTOM
nosba (FET-0BIMa) 1 HIXOBHM
KapakTepicTKava

o CTHIAE OCHOBHIIX 3Hatba O
TPAH3NCTOPIMA €A I30I0BAHIM
rejrom (MOSFET-oBiva) 1
IHXOBHM KapakTepHCTKaMa

 Critiatbe 0CHOBHIX
NPAKTHUHIX BEIITHHA Y pay ca
GUTIONAPHHM TPaH3HCTOpHMA 1
FET-osinva

© CamocTanHo CHitMane
OCHOBHIX KapaKTepHCTIKa

o Henuisarse nenpasHocti

+ HABEIC OCHOBHE BPCTE GHIIONAPHIX
TPAN3HCTOPA, HALIPTA ILHXOBE CHMOOAE

« OGjacHH OCHOBHI MpHHLIT paza
Gunosaprior TpariicTopa

 HABElle OCHOBHE KOMIIOHENTE CTpyja it
JeiniLe KoedHUMjERT CTpyjHOr
nojavaiba Tpa3ICTOpa

 ZleHHMILIE OCHOBHE KAPAKTEPHCTHKE
TpanzHCTOPa H OBjacHH MocTyNaK
CHIMaIb KApAKTEpHCTIKA

« jedmHmme pay npaBy H panuy Tauky
TpaN3HETOPA Y CIIO]Y €4 3AjCAHIKIM
enmnTopoM

« oBjackH oA KojiM yenoBHMa GHIIONAPHI
TPANZHCTOP PALH KaO MpeKitAat

« sedummme oGaact curypHor paza
Tpansnctopa

« objacki nocTynax HenmTHBAMbA
WCTIPABHOCTH GHIIONAPHOT TPAH3HETOPA

« npenouaje THIOBE TPaN3NCTOpA Ha
OCHOBY KATAIOLIKHX O3HAKA
npormohasia

« objackH HaumH paza TpANIHCTOPA ca
edpexTom noza
HaBese ocHoBHE KapakTephetike FET-a
oGjack npunun pazaMOSFET-a
HABEIe OCHOBHE KAPAKTEPHCTHKE
MOSFET-a

 anawmpa ocHoBIa eACKTpHNIA Koa Ca
Gunoaaphiny Tpansuctopiyia i FET-osiva

© U3MepH CTpYje 1 HATIOHE TPaH3HCTOpa

(Gunonaphor u FET-a) 1 critvn
oarosapajyhe KapaktepucTe

« uCniTa HenpasHoCT GunoniapHor
TpansicTopa

* AHATIIHPA OCHOBHO €. KO0 GHIoNApHOT
TPAN3HCTOPA Y NPEKIARKOM PEKIMY

o BloNapHI TPaH3ICTOpH -
ocHOBHE 0COGHHE, CHMGOT 1t
Bpete

o Tonapusausja Gunonaphor
TPAIZHETOPA I MpHHIAN pata

o OCHOBHE KOMIIOHEHTE CTpYja
Koeguuutjent ctpyjHor nojavarsa

o KapakTepictitke Gunosiaptior
TpansHcTOpa

o JemmocwmepHH pein pata
GHIIOAAPHOT TPAH3HCTOpA Y CIIOjY
ca 3ajeiKiv esuTopor. Pazia
npasa i paza Tauka

o Amania nosuumje paane Tauke.
Pazin pesiMi TpaR3HCTOpa

o Bunozapu Tpan3ncTop kao
npexiaay

o Orpanitieisa y paty TpaH3HCTOpa

o Osmake Tpam3iCTOpa

o Hemmusarse ucnpashocti
TpanncTopa

o Tpansicrop ca epexTom nosba
(FET). OcoGitie, cmboa,
nonapisauan nauin pazaFET-a

o Kapakrepucrike FET-a

o TPAH3HCTOPH €A H30IOBAHIM
rejrom peasopani y MOS-
Texuonornju (MOSFET)

o Kapaxrepuetike MOSFET-a

Ipenopyuene

aaGopatopuicke pewde
1. CHitMatbe KapakTepHCTIIKa

GunonapHor TpansicTopa

2. McnuTipaibe HCNPABHOCTIH
GunonapHor Tpan3HCTOPa,
onpehiBarse Titna

3. BUTONapHH TPAH3HCTOP Kao
npeiat

4. Cuumame kapaktepuctika FET-a

Ouemnpaie 1a60paTOPHiCKUX

BeKO)

BpeaiHonashe 0CTBAPEHOCTH HEXOAa
BPLINTH KPO3:

npahietse oOCTBAPEHOCTH HEx0a
wmewrTaje 0 ypaherin
1aBopaTopHiCKiM BekGama
0Gpany 1aGopaTopHjcKiX BekGH
HAKOH 3aBpILIEHOT WIK7yca

Oxsupun 6poj uacosa no Temama

OCHOBHO 0 e7eKTPOHHLI

(4 uaca)

Jloze

(10 uacona)

BHnozapHit Tpan3HCTOpH it
TPAHICTOPH Ca eheKTOM Mosba
(30 uacona)

E/leMeHTH AUTHTATHE EIIeKTORIKe
(24 uaca)

OnToeneKTpoHitka

(6 uacosa)

Tpenopyke 3a peaausaunjy Teopujcke
HacTaBe

Cra oBjawmerva pesara 3a

noaynposoase N-  P-Tina Gasupari
Ha CAHLIyMY, @ repManiyM
camonomenyTit. [TpHun AupexTHe 1
HHBEp3HE NONAPH3ALMjE OGACHHTH
MaKpOCKONCKi1.

Pax nojestitx eAeKTPOHCKILX

eleMeNaTa NPBeHCTBEHO 00jallIbaBATI
duikn, Ge3 yracka y kpetara
BeNMHCKIX HOCILIALA YHYTap
Kommonente. [e roa je 0 moryhe,
oxrosapajyhe canpikaje wryetposarit
KPATKIM PasiyHCKIM IDHMEPHMA.

dotoaroze, ceetiehe aoze,

(poTocnojiie 0GpanTH ACTALHO, @
oCTaTe ONITOCTCKTPOHCKe eieveHTe
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© CTHLAME OCHOBHUX 3HAMA O

oGjacki pasnuky u3melly aHanorHor u

Tlojam aHalOrHOr 1 AUTHTAIHOT

HHpOpMaTHBHO.

Enementn JMCHTATHAM CHIHAZAMA W JIMPMTATHOT CHIHANa. CHrHana
Anrutacne cucremmva oGjacHH Tojam JOTIKe HyIe 1 jenuHie Tlojan Aormake jeawmmue 1 nyre
eNCKTPOHNKE | o CTiLANE OCHOBHIX 3Halba 0 w3Bese KoRBep3Mjy GiHapHor Gpoja y Biwapin Spojin cHcTew, Ipenopyie 3a peanauuiy

KOHBEP3Hji GPOjHIX CHCTeMa

 CTHUAbe OCHOBHHX 3Haa 0
OCHOBHIM APHTMETHUKIM
onepaujava y Ginaptiom
cuetenty

 CTHUAbe OCHOBHHX 3HaMba 0
OCHOBHIM JBOYIA3HIM
SIOFHUKIM KOAHMA

JeKaHH 1 0GpHYTO
VP OCHOBHE apHTMETHYE OriepaLje Y
GuHapHom cucTemy

aNAHINpa Pat OCHOBHITX JOTHKIX KOG
W nonynu TaGenc crama

HaBele NpHMEpe OCHOBHIX
WHTErPHCAHNX AOTHNKIX KA Y pakeH
HaBele OCHOBHE TeopeMe JIorHike

KoHBep3Hja Gpojesa i3 GiiapHor
¥ AewnmaHI 1 00pHYTO

TIpBH 1 IpyTH KOMILICMEHT
Gunaprior Gpoja

OcHoBiic apuTMCTIKE OMepaLje
¥ GiHapHom cuctemy

OcHoBHa BOYIA3Ha JIOTHIKA
Koza(i, wam, ie)

1a60paTopHjcKnX Bewdn

TloueTax BeAGH MOMEPITI TaKo 1a ce Ha

TeopHjcKoM sy npeveTa oGpai
onrosapajyhu 5poj HacTaHix
jeaunnua, Bede no moryhwoct

OPraHH30BATH TAKO 1d CBH YHEHHUH Y

rpymi paze jeany ey Wik y

wikaycima 10 Tpi RewGe. Berke ce
pajic 1Ba crojeHa uaca; 3a OBO BpeME

anrcdpe
o usmpuH anasy W cuiTesy

 CTilatbe OCHOBHIX 3Haiba O o JIOTHKO HI H HIIH ABOYIA3HO

e — ! m Xomo ©
i i " /CAHOCTABHH]HX JIOTHUKIX CHCTEM Ca €54 YaAITH Meperba i KOMILICTaH
JeanocTaBHmjuX OTHUKIX Jem J * Ocrosa wirerpucara orwixa | TPo0n YT MEPo

CHCTOMa H IUXOBO] ABOYAGIHIM KoAUMA —_— W3BelrTa). Bei6e opraHizoBaTH Tako 1a

MUHUM 3L

 CTHUAbe OCHOBHHX 3HaMba 0
MIKPOKOHTPOICPINa, IHXOBO]
CTPYKTYPH 1 HaveHH Y
eneKTpOCHEpreTHII

© Criuarse OCHOBHIX 3Haiba 0
KoHBep3HjH cHrHAna

« AHallisa pasa OCHOBHIX
JOTHUKKX KA

« AHATI3a M CHATESA TOTIAKIX

HaBele OCHOBHY CTPYKTYPY i HaveRy
MHKPOKOHTPO/ICpa Y CHpereTHLt

OGjacHH N0jaM AHAIOTHOT i AUTHTATHOT
Y1832 1 31238 1 1LUXOBY TPHMCHY
OGjackH N0jaM AHAIOTHO yA1a3a 1 HaBeae
1heroBy npiery

oGjacHH 3Hauaj aHATOrHO-THTHTAHE
(A/Dynanruranno-anazorne
(D/A)xonsepaie

n0Be3Yje OCHOBHA AOTHIKA KO Y

OcHoBHE Teopese JIorHKe
anreGpe, Jle-Mopranosit 3akoti
OcHopit anreGapeke
MHHUMH3aLUjE JTOTHKIX
Qynkuja

AHaIH3a W CHHTE3a JT0THIKIX
ciicrema

OcHoBHa MeMOpHjcKa Kota
MHKpOKORTpOIEpiH it

e ypanu o Behu Gpoj HasexeHi

BEOH, CXOHO MOrYhHOCTHMA LiKoME.

¥ ewGama, re je o Moryhe, nopex
NIPAKTHIHON Meperba 1eo BekGe
pea3oBaTH KpO3 patyHapeky
cumynauny. Ouerhparbe BexdH
PeaTI3OBATH H KPO3 MPOBEpY
NIPAKTHIHIX 3HaMa H BULITHHA, T35,
oxGpana BeKGH, periea H3BELITaja O
pazy y naGopatopuju. TTopea

MHKDOMDOIECOPH Y CHEPeTHIL, | yoGuajeriix Mepa saurtite (3a6pane
YKIbyuHBaiba Ge3 nperniena uri...)
I3B0PE HATIAjatba H OCTAC ElEMEHTE
BexGe, e je To Moryhe, HanpasuTi
TaKO 214 TIOTPEILHO YKIby|HBaIbE HE
JIOBEIE 10 YHHILTERb €11, KOia WK He

yrposu GesdeaHocT yuenmka.

IEKTPHUHO KOJIO H TECTHPA HHXOB Pait
+ ozpenn JOrHuKy GyHKuHjy Koje peanmsyje HamMeHa i OCHOBHa CTPYKTypa
CHCTEM JOTHKIIX Koia H TecTupa therop | ®  Tlojav mruTanHor ynasa i
pan wsnasa
W3BEAE CHITE3Y CHCTeMa BHLle o Tlojaw anazorsior yasa
CJIMEHTApHIX JOTHUKHX KONa 1t o Tlojaw anaorHo-aruTaie
ananu3Npa 1eros paz (A/D)u anrnTanno-anatorne
(D/A) KoHBep3Hje
Mpenopyuene naGoparopujcke
Bekbe

cucrema

.

Hanowmena:

JI03807b6HO OACTYMaAtbe O Nporpava
Moske 1 Gyie 10 20%, a1 ra Mopa Aa
0106piTH 0aroBapajyhu cTpyuiH Opran
wikose.

1. AHaiinsa pana ocHOBHHX
JOTHIKHX Kona

2. Ananisa paza asoynasor HH
Kona

3. AHanu3a JOrHYKHX
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cuctema(oapelusatbe noriike
ymkue kojy Kono peanyje u
nonyiasarbe Tadeste crarsa)

4. CuHTe3a JIOTHUKHX cHCTeMa
((hopMHpatbe JOTHIKOT CHCTeMA
Ha OCHOBY 3aJ1aTe JIOrHIKe
ynKumje 1 onyraBarbe Tadese
craima)

* CTHuabe OCHOBHHX 3HaMba O
OITNIEACKTPOHCKIM
ONToeeKTPORIKA | KOMIIOHEHTAMA H IHIXOBO]
npivenit
* Cavocraio
CHiMaILeKapAKTEPHCTHKE
(orocnojhite n ananisa paza

OGJacHH OCHOBHE MPHALNTE paia
ONTOCHCKTPOHCKIX KOMTNOHEHTIH
HaBE/Le OCHOBHA MOZIPYHja NpHMeHE
ONTOCTEKTPOHCKIX KOMMOHEHTH

WaMEpH HATIOW 1 CTPY]y (oTocTojHie 3a
npoeHy nody e cTpyje

HALPTA KOMYTaIIHOHY KapaKTEPHCTHKY
otocnojme

« Dotoanoze, GoTOTPAHIHCTOPH 1
oTooTnopHuLH

« Chemsehe nonynposoasiike
oz (LED)

« EJIeMeHTH Ca OIITHIKOM CIIPeroN-
onToxaruiep

Ipenopyuene aGoparopujcke
Bekbe

1. Crmvarbe
KapakTepucTikedoTOCTOjHILE —
(optocoupler)

KOPEJIALIUJA CA IPYTUM NPEAMETUMA

- Ommka
- OcHoBe eneKTpoTeXHIKe

- Efextpiuna Mepersa

- EHeprercka enekTponika

- OCHOBE CHCTEMa YNpABbaba
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EJEKTPUYHE HHCTAJIALIMJE U OCBET/bEILE

1. OCTBAPUBAILE OBPA30BHO-BACITUTHOI PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PE]] - TIPAKCA VKVITHO
Teopujcka Hactaa Bewde TpakTita Hactasa Hacrasa y G1ioky
1 74 74
ut 70 0

2. UMJBEBM YUEHA

~ CTHUae OCHOBHIIX 3Haba O KT HINIM HHCTATAINAMA 1 1HHXOBO] YIIOTPEGH;
~ Vnosnasaibe BPCTA eACKTPHIHIX HHCTATALI]A KOJe Ce KOPHETE Y PasHiM 0GjeKTHMa;

~ Ocr0co6baBaILe yHeHHKa Ha OMACHOCT W 3ALITHTY O EEKTPHIHOT Y1apa y HOPMATHOM Pazy H Y YCIOBHMA KBapa;

— Cxparaibe 3navaja Ge30EAHOCTIL, JAILITHTE It 31PABJba Ha paly, 00e30ehBalbe yC/0Ba MOTPESHIX 3a CPOBONeIbE AITHTHIX Mepa;

— Vno3HaBarbe eACKTPHUNHX, MEXAHIKIX H APYIHIX KAPAKTEPHCTHKA EAEKTPOHHCTAIALHOON MATEPH]a 1 NIPIGOPA, PAAH NPABILIHOT H350PA H MOHTAKE;
~ Vio3HaBaie CBOJCTABA 1 KAPAKTEPHCTHKA ypehaja it onpeme 3a 13B0leibe eCKTPHYHIX HHCTATALI}A;

~ Viio3HaBame CTAHAAPAA 1 TEXHHIKIX POTHCA 32 360 ONpeMe, MOHTAKE H OAPAABAILA eACKTPHHHIX HHCTATALI]A;

~ Vnosasarbe oaroeapajyhix npopasiyka i canpikaja npojea;

— Vnosnasarbe yuenika ca naunimva ispohersa en. MicTanauuja y craMGenin i HHAYCTHiCKiM oGjeKTima;

~ Vnosnasaibe yueHiKa ca H3BohebeM NPUBPEMEHIIX HHCTATALM]A 1 CABPENEHIX ¢, HHCTanaunja;

~ VnosHaparbe yueHIKa ca THIIOBHMA YIEMIbetba 1 CHETEMHMA JaLLITHTE Y OGJeKTy:

— Vrosuasaibe yueHHKa ca NOjMOM IrjeaHAYCIba NOTeHIIjaTa;
~ Vno3sHaBare yUeHHKa Ca eEKTPHUHIM H3BOPHMA CBETIOCTH, FHXOBHM KapakTepHCTHKAMA H BPCTOM OCBET/berba;
~ OcriocoBmaatke 3a PABHIHO I3BONEILE EACKTPHINIIX HHCTATALI]A, KaO 1 MPABILTHO MOCTYIArbe MPH OAPKABAILY 1 OTKIAIAMY HACTATIX KBAPOBA Y CCKTPHYHIM HHCTATALIaM;

— OcriocoBmasarbe 3a yenelHmly peatusaliy caapskaja nporpama npakTHiHe HacTage:
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3. UWJbEBH, HCXOH, OBABE3HHU U TIPENOPYHEHH CAAPKAJN U YIIYTCTBO 3A JHWAAKTHHRO-METOANYKO OCTBAPHUBAILE NTPOI'PAMA

Paspen: apyru

UCXoau YIYTCTBO 3A
TEMA b o saspueTky Tewe yveri he GuTi y "PE"O'I’I’S‘};EN": Acw?fm“ il JMIAKTHYKO-METOANYKO
crawy na: OCTBAPHBAHE NPOTPAMA
Vnoswani ysesnke ca oSjaci nojwose noTpowata n wmopa |« Tonena en. micrarama HanoueTky ysewike ynosuath ca

Bpere n aenonn
encicrpuane
wneranauje

OCHOBHITM TI0jMOBHM,
BpCTaMa, ACTOBHMA
JALATKOM eNCKTPHIHE
neTanaunje

Vriosnath yuetke ca
NIPUKZbYHKOM NI0TPOILIAYa Ha
CIeKTPOHCTPHOY THBIH
CHCTEM , HATOjHIM BOZIOBIMA
W CTpyjHIM KOTIMa et
nncTanaje

eneprije
HaBele H OMHLLe BPCTE eCKTPIUHIX
nHcTanaunja

HaBezle OCHOBHE JeI0BE ENEKTPHAHIX
ncTanaunja

HaBeJe BPCTE MPHKbY'IaKa 0GjeKTa Ha
HHCKOHAOHCKY MPEAY

pasikyje H HaBee MojeltHe eneMenTe
HaI3eMHOT H KAGOBCKOT NPHKILY KA
OGjacHit HAUIH 3pALE 1 NI0BE3HBAIbA
HAIBEMHOT  KaGI0BCKOT NIPHKLY'IKa
naseae ypehaje u onpemy norpediy 3a
MOHTaXY paspoane Tabiie

OGjacHI HAUMH MOHTAKE PA3BOAHE
TaGse

HaBeae OCHOBHE BPCTE I HAVEHY
PasBOAHIX OpMata it TaGaN

HABCILC €/ICMEHT Y PAIBOTHOM OpMaNY
oGjackit MONTAkY MOjeHHIX eleMenaTa
¥ PaBOAHOM OpMatty

OGjackit NoBe3MBANLE NOTPOWIAY Ha
passoanit opwan

pasyve 1 oGjachu eaeKTpHiHe weve
passoaniix opatia

18 0ApeM jeaHOBpeMeHY CHAry
JomahncTea

18 oGjaciu HaunH GopMMpaILa CTPYjHIX
Kona

«  Enextpoenepretcke
HeTanawe,
Te/ICKOMYHHKALUHONE, CHIHATHE,
rpomoGpaticke

« Hanojuu Bozosn

« TIpHKZbYHAK eACKTPIUHIX
wHCTANAUMja HA MpeRKy (Ha
HaI3eMHY MPEKY H Ha
KaGIIOBCKY MPesky)

«  ViaMewreni MepHi opman
MMO, kyhim npukzmysini
opman KITO, opman mepror
Mecta OMM.

+ MaKcivaina jeaHospenca
(anraxosana) chara
nomahuucTa

« Pasoawe TaGie i opManit
(Havena, KOHCTpYKIWja 1
nozena)

« Crpyjua kona ex. uHcTanauwja y
cranGenom objexTy

«  Crpyjua kona ex. uHcTazawja y
HICTpHjcKOM OBjeKTY

nponmen 3a
enexrpnune
wneranauje

Vriosnath yuetike ca
Cranaapuiva, poHCHMA 3
isBoherse efekTpie
nctanaunje

CXBATH 3Havuaj MPUMCHE CTaHAApAA H
nponica

CnpoBOAI Mepe 1 oxpease 3
npasiUTHIKa 32 0AroBapajyhe pazose
Wi oGaacT Mpivene

« EfeKTpoTexHIKa perynaThBa,
CTaHZaPM, NIPOTIHCH It TEXHMtKE
npenopyKke ojam cranapaa
(CPIIC.IEC, DIN)

« Texumukn nponvich 3a
HiHCTanawje y 3rpazama

« TexHHYKH NPOMHCH 32 BaKHE
IPOCTOPH]E 1 MPOCTOpHe Ca

HIBEBHMA H HCXOZMMA HacTaBe /
yuerba, MIaHOM pajia i HauHHIMa
OlCH1BAbA.

Peanmsaunja wacrase
Tpeaver ce peaniyje kpo3 crenehe

oGtHKe HacTape:
« Teopujcka Hactasa ( 74 uaca)

Mecro peannsaunje nacrase
«  yuHOHMIA

Ouennpame
Bpeanoathe 0CTBAPEHOCTH HCXOAA

BPUIHTH KPO3:
« npaherse ocTeapenocTH nexona
« Tectope 3nama

« akTuBHOCT Ha wacy

OxBupiu 6poj uacosa no Temama
+ Bpcre 1 zenosk enekTpiKe

uctanaumje (16 uacona)

« Crawaapan u npomcn 3
enektpiune ncTazaunje (8
uacosa)

« EJeKTpOHHCTANALIOHM TPHGOP 1t
warepijan (37 wacona)

«  TpomoGpatcke uctanatue (5
uacosa)

« Curyprocie nncranaurje (8
uacosa)

Ipenopvke 3a peanisauniy nacrase
« Tlpi 0Gpa nojeanHmx HacTasAix

jeamHILa KOPHCTHTH NiaKoe, Caike,
LpTesKe, IpHMEpKE
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Tywem

Texumuu nporcn 3a

eslekTpoeHepreTcke HHCTATALIE

¥ nuayetpujn

Texumuki nporei 3a

eneKTpoCHEpreTeKe HHCTATALIe
cnewnjaniy npoctopujama

Estexrpouscranain
onn npuop n
marepujan

Vriowah yuere ca
eleKTPOHHCTATAIOHIM
NpHGOPOM 1t MaTepijaTIMa,
HAUUHOM Yrpabe i

b HXOBOM YNOTPEGOM

HABGC MATCPHJATC KOji C& KOPHCTE 32
I3paiy NPOBOAHHKA H IIoTALIe
HABEIIC BPCTE H3010BAHIX MPOBOTHHKA
1 KaGAI0BH H OGJaCHH MECTO NpHMeHe
OAtaepe THI 1300BAHOT NPOROAHMKA
1M 2B WA OCHOBY YCI0BA NOAATAILA
“HTa 1 OBjacHH 03HAKE H307IOBAHIX
npoBOHIKa 1 KaGI0Ra.

objacih npiviery
eleKTpONKCTATAUHOHOT MpHGOpa
OBjacth 1 HaBelIe BPCTE KaHATHIX
Pa3BONa H IHITXOB MPHGOP

HABEIe BPCTE MPHKZbYUHIIX 1
sawrTiTHi ypehaja

HABCIIC 1 OBJACHH BPCTE MPEKHAQUKIX
cIleMeHaTa It HHXOBY MPHNCHY

HaBezte 1 OMHLIE GYHKLI]Y W MPHMEHY
ocurypata

Knacudyje 1 odjacin pete
CujanuHIIX rpAa 1 CHjaTHIA

Marepijann 3a m3pany
NPOBOAHIKa H H30AALMjE
Bpere H30/10BaHIX MPOBOINHKA
(oBenekanatbe, KOHCTpYKLMja,
HA3HBHI HATIOM)

TpoBoanmuy 3a CTanHO
nonarasse (3 onuuTy Hameny,
TesleKoMyHiKaLje)
VHCTATALHONH POBOZNHLI 3
ocBeTberbe

IHCTalaUHORH NPOBOAHHL 3
ayTomoGiae

Cavonocehu kaGosckn
chonosit

TpoBoAsHL 3a NpeHoCHE
notpousae

Eneprertcki kabnosi
(oBenexanatbe, Bpete Kab0Ba
NIpeMa H3OAAIH, MEXaHHIKa 1
aNTHKOpO3HBHA JalUTHTa)
Besxanorenn KaGao08i 1
BatpooTIIOpHOCT
MHCTanauHORe ueBi it npuGop
Hicrazaunone kyrije u
cresamke

Kanat 1 1511X08 npuGop
(IIaCTINHI MeTaHH GeTOHCKH)
Kananu 3a noznm passoa
TapaneTHi KaHAHI Pa3BOL
IliHeKn KanaHi passox
(BeHTALMONH 32 BeHKE
CTpyje. rOpibit 1t MOTOPHI
Pa3BoL, AN PA3BOA
pasBol 3a OCBETberbe, HOCAUH
Kab108a, Perath 1 IIXOB
npiGop)

TorusuBH OcHrypauH THma D

€IeKTPOHHCTANIALHOHOT
MarTepujata, npHGOPA 1 eleMeHaTa.
KopucTiTi Myaumeujanne
npesenTauje, Karasore
nporohata onpewe 1 ypehaja
CTpysy miTepatypy (cTanzapze,
porHce, penopyke).

Kpos canpiaj . Bpete u estonn
eleKTpHuHe HHCTATALHje"
OMliCaTH HaMeRy nojeaHiX
HHCTATAWM] 1 HAYHH WHXOBOT
iohensa. TIph peanaui
nIporpama KopHCTHTH yuGeHiKe,
npojeKTity 1oKymenTaLjy, Bakehe
NpoMICe, CTaHAAPAC  MPENopyKe,
MyATHVEHjHE npeseHTaLje,
YI0pKe eleMeHaTa, MaKeTe 1
Katasiore npomssobatia.

Kpo3 caxpiaj .Cranaapan
nponHCH 3a eneKTpHIHE
HHCTATAWe" HartacHTH 3Haua]
TeXHIKIIX NPONHCa H CTANAAPIA,
TEXHHIKIX MPeTIOpYKa 1 FbHXOBY
Be3y ca MehyHapoi
cranzapauma.

Tipn peanmawi cazpiaja

L EeKTponHeTAIAUHONN NPUGOP
W maTepnja nomohy naroa i
MaKeTa IpHKA3aTH NpHGOP Kojit ce
KOPHCTH Y eAGKTpHMHIM
wneTanaunjava (ocurypate,
ayToMaTCKe NpeKiLate, CKIOMKe,
MPHKIBYHHLE, CHjaTHIHA Fpa,
LieBH, KaGAOBCK MPHEOP). YKazaTh
Ha 03HaKe 1 CHMOA eneMeHaTa Y
CACKTPIHMHIM LLICMaMa, NIOB3MBaIb
1 npoepy HenpasHocTh. HasecTit
KapaKTepHCTHIHE BeAHUIHE
enemenara, o0jacHTH HauH
MOHTAKE H I0TpeGan anar. Ykazati
Ha TpenyTHO Kophuhene
TeXHOTOTHjC, KaO 1 TeXHOAOTHje Y
pazBojy.

¥ Temarckoj uenmin
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(neunnumja pete
KoHCTpyKtja npivata)
BHCOKOYUHHCKH HOKACTH
ocurypaun tuna NV
AyTOMATEKH HHCTATALNONH
npexuaun Tina B, C, D
HHCTanaunonH ckonke (nosera
nIpema HauIHy yrpase,
PYKOBAIbY, MCXAHIUKO] 3ALITHTI
i yHKLiji), peryaatopu
ocBeTLerba

Cictonun anapari (rpeSenacte
CKI0MKe, KOHTAKTOPH, peej,
GiMeTa, MOTOpHE 3ALITHTHE
crronie)

Tpukzsyutn ypehaji
(enepretcke, Teseorcke,
patyHapeKe, anTeHcke)
Crenesmuin ayromarh
Cujanna rpa w cujanue

Vriosmath yuettike ca

KIacHHKyje HIBOE SAUITHTE 1 KOpCTH

T'pow (iBoi saiie)

~I'pomoGpancke nucranaunje
OGPATHTU NaKIbY HA PAYTHKE Y
THIOBIMa rpomoGpatia. OGjacknTit
elleMeHTE npHXBATHOT CUCTEMa,
ClIyCHIIX BOZOBA, y3eMJberba
(TpaKe, YKpCHH KoMazh, KyThja
MepHOr CII0ja...)  MaTepHjat 3a
wspazy nerix. Oncarit Hasin
ispaze ysewsbeiba Hasectu
napaveTpe Koji YTty Ha oTrop
pacnpocTupaiba it ogjacHmTi
3AKOHCKY 00aBe3Y NIEPHOMIHOT
Neperba 1 aTeCTHparba cHCTeMa
rpoMoGparcke HHCTATALMC.
Tematcky ueamny ,,CurypHoche
nneTanaunje” oopatTh
YTIO3HABAILEM YieHiKa ca
Criewnduunoctina oapehene spete
MHCTAIAUM]a, YKA3ATH HA BIXOB
3iauaj 1 ONPABAAHOCT MpHMEHE Y
oGjeKTiva. VKaati Ha 03HaKe i
CHMGOIIE enemeHaTa Y CIeKTpHIRIM
LieMaMa, I0BE3HBAILE 1 NPOBEPY
wenpasnocri. Hasecrit
KapAKTEPHCTHINE BEIIHHE
cllemeHaTa, OGJaCHNTH HaumH
MOHT{Ke i 0TpeGaH arar. Vkasari
Ha TpenyTHO Kopiuhene
TeXHONIOTHjC, KAO H TeXHOOTHjE Y

Peanmzatopn nactase Mory
I3MeHHTH 10 20 % NpEnopyuetin

IpomoGpancke 130D HEN TPOMOGPAHCKIX METOA0:I0r ]y KOHTPOIC FPOMOGPAHCKE Jle:10BH FpOMOBpAHCKIX
uneranaunje uHeTaraja ucTanae ihcTarawa
oBjachu enevenTe rpomodpancke Tpuxsaiu cHetemn
HCTanAWHje Cnychit Bozosi
HaBese H 0GJacHH HauiH W3pae Vaemsmipaun
NIPIXBATHIIX CHCTEMA, CIYCHIX BO0BA 1
Et—
CNpOBOAH Mepe Ge3BeAHOCTH 1 3paBska
Ha paiy NpIIKOM H3Boherba 1 passojy.
KOHTPOIe HCTIPABHOCTH FpOMOGpAHCKE
ncTanaunje Hanomena:
Vriomath yuenie ca aseae 1 00JacHH HaMeRy It TIPOTHBIAHIIHO OCBETLEIbE
Curypuoene cnewnianoctina CheWNpHIHOCTH MOjeAHHIX BPCTa Hirrepdoricka incrarauja
nneranaunje CHTYPHOCHIX HHCTATALIM] CleKTPHUNIX UHCTATAM] Hicranaunja aojase nokapa

Hicranaunja aojase
yraLeHMoHOKeHIA
Hicranaunja nposnposae
Hicranaunja Bieo Hazsopa
Mncranauwnje y Ex 3ammuti

canpaja ys carnachoct CTpysisor
Beha.
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Paspen: Tpehn

UCxoau YIYTCTBO 3A
TEMA b Tlo saspeTy Teme ysieiii fie GHTH y CTamy, "PE"O';]’(';'ESS ACNﬁlP)KM L JMIAKTHYKO-METOANYKO
aa: OCTBAPUBAIE ITPOTPAMA
VriosHath yuermke ca « ZcuHMIE NpHALANG 1 OGJacHN HauMH |+ VIRCTarauMja y suay HCHOR Ha nioverky yuemmke ynoswati ca
Minoheme s wssohersa e, W3BOlerba paBIHANTHX BpCTa MHCTATAWa | MaTepa LbEBHMA 1 HCXOIIMA HacTaBe/yetsa,
[ET———— WHCTATalMa y CTAMGSHM | »  OAPEIN MAKCHMAIHY M jeaHOBPEMEHY + Micranaunja na oGyjmuuama ILIAHOM paZia W HAHHIMA OLEHHBAILA,
hcTanauuja A e———— crary FHCTATAUMONHM EBMa

objexTiMa
Vnosmat yueHke ca
13BODEHCM MPHBPENEHIX
nctanaunja

VnosHat yuennke ca ca
HauHiva H3poerba
CaBPEMEHIX CACKTPHUHIX
nhcTanaunja

« usabepe npecek 1 TN HATIOJHIX BOAOBA

« u3BpLIN HIGOP OCHTYPANa H AYTOMATCKIX
npexizatia

« wspauyna nax anoa y e1.
HHCTATALU]AMA 1 YTIOPEaH ca
03BOLEHIM BPEHOCTHMA

« U3BPLIM aHANIBY WweMy Be3e i
CaMOCTAIHO 10BEKE YIIPaBAKE it
KOHTPOJIHE eJleMeHaTe y HHCTATALIMjH

« usaGepe TN W Wemy rpeGenacte ckoNKke
¥ 3ABHCHOCTH 0 HAMEHE

« usabepe exemerre EUB (European
Installation Bus), nametHe - cmaprxayc,
WHCTATALM]A 1 W3BPLIN TIOBE3HBAtbE CA
IIpABILAUKOM LEHTPATOM

KanasHLama
« Mcraraunja ua nocchin
yaima,
«+ Mncranaunjay kaGronckint
perazia
«  Mrcrazaunja y noxwim
KanaiMa
« MHcrazaunja y KauaHom
passoay
«  Tlpuspewene nicranaue
«  European Installation Bus EIB -
Gac unctanaunje (navetne
nicTanaunjc)
BEKBE
1. Oapehupare wakcivaie
HCTAJlICANE 1 jeaHOBpeMEHE
CHare y 3aBHCHOCTH 01 BpCTE
NPHKULY UK 1 HAUMHA 3arpeBaIba
cranosa
V3Gop npeceka HanojHor Boxa Ha
OcHOBY jeaHoBpeveHe care
3. M3Gop Tuna u nonpeunor npecexa
npoBOAHIKa Y MOHOGA3HO]
HCTATAUM]H NIPEMA TEPMHUKOM
onTepehersy it 103B0beHOM nazy
nanona
4. H360p ocirypaua a ocHoy
Wasnauke CTpyje noTpouata
5. Moe3upaise HiAMKaTOpa
Kynatiia
6. Mspaza ex. uHcraraunje
perynauue ocseTbetba novohy
unviepa
7. Viamyueme cera cijamiua nomohy
KOHTAKTOpA H TACTEpa 32

©

Peanmaunia wacrase

Tpeamer ce peanyje kpos caeache
oBiike HacTape:

« Bewse (70 uacona)

Monena onebera va rpyne
+ Tpiaikom peanmsauje ek

OJIebetbe Ce JICH Ha TPH rpyne

Mecto peanmsaunie nacrase
© KaGuHeT 3a eACKTpIHE MHCTATAIje

o KaGUIeT 3 NpaKTIANY HacTaBy

OuemuBame TeOPHjCKOr ea

npeamera
Bpeaoathe 0CTBAPEHOCTI HCXOMa

BpUINTY KPO3:
« npaherse ocTBapeHoCTH HCXOAA
« Tecrone sHarba

Ouewnpame naopatopujexux

BewOn

BpeaioBatke 0CTBAPEHOCTH HEXOLA

BPLINTH KPO3

« npahiesse ocTeapeHoCTH HexoAa

« wsewraje o ypahenv
taGopatopujckinm BexGama

« onGpary aBopaTopujcKix BeAOH

Oxpupii 6poj uacosa no Temama
© Mssobetbe erekTpuHiX

HcTanaumja (24 uacona)

« Viemsmerse u sawmnma y
eneKTpHuNIM HHCTaNAWMjaMa (12
yacosa)
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YKIbYUeHE i HCKIbyUetbe
(pynrunja cavonpaarsa)

8. Moesupame BonTveTapeke
npeKonKe 3a Meperbe Gasux 1
AMHHEKIX HAMOH Ha Pa3BOAHO]
a6

9. Toesupame uentpae smarthouse
ca kylinom uncTarajoM

10. TloBe3HBatbe 3BpLINIX
esemenara smarthouse ca kyhHom
uncTanaunjom

Viemsmetbe n
saurmima y en.
wHeTaTAIIjaMa

Viiosath yueniike ca
THTIOBIMA Y3eMIbeIba 1
cucTeMiva sauTHTe Y
oGjexty

Vriosnath yuetie ca
T0jMoM H3jeanaerba
notenumjata

Tlehuriiic BpeTe ysemmera,

Haseze Matepujate 3a wipazy
VewmbiBata

Tleunnue it wspazn oapelyene Tinose
Y3eMbHBANA Y FABICHOCTH Ol HAMEHE
objexta

VI3BpULIH [1ABHO 1 Z0MYHCKO H3jeanaetbe
notenunjata

onaGepe esemenTe i HauuH CpoBolersa
chcTema sawrTiTe

W3BPLIM H360p 3AWITHTHOT ypehaja
andpenunjatie crpyje (3Y/IC)

Bpere ysemsberba (patHo |

JAWTHTHO 1 3Py KEHO)

V3eMsbHBANI (TPAKACTI LITAHH

T04ACTH TeMesbHir)

[12BHO H ZONYHCKO H3jeanaterbe

noTeRumjaa

THoBH yaemberba e,

mcranaunje (TH, TT, UT

cucren)

BEKBE

11. Oapehupate BpeveHa Ac10Baiba
ocirypaua y cayuajy saurmire
ayTOMATCKIM HCKLYerkem
nanajaa y TNCS crcremy
passoza

12. Ozpelyuparie Bpevera Aen0BaiLa
ocirypaua y cayuajy saurire
ayTOMATCKIIM HCKIbYeren
wanajaisa y TT cieTemy passoza

13. Mienuruane saurtuthor ypehaja

Andepenunjarie crpyje

Texuuuke mepe
samTHTe y €.
nHCTATAUNjaMA

Viiomasane yuenike ca
npaBHHIM H3G0pOM
TEXHIMKIX Mepa 3alTHTe
oA eseKTpHUHOr yaapa
Cruuaie npakTHuHIX
BeLUTHHA Y Mepeiby
OTTOpHOCTH 3aLITIITHE
onpeme

Tia ACPUHHLIE ONIACHOCTH O CACKTPINHOT
Yapa y HOPMATHOM pazy i y YCI0BHMA
keapa.

Hanesie TexHitKe Mepe 3auuTiTe

Haseze paspese 3aLTiTe eneKTpiie
onpeme

Bpiuiit Meperbe napaverapa satiTHe
onpeme

HaseJie W IpHMeHH CTeneHe 3aiThTe ex.
onpeme

Jlenonarbe ei1. CTpyje Ha by AckH
opraiisaM (HanoH 01pa i
HATloH Kopaka)

Tozea 3aLITHTe O eeKTpH4HOT
yaapa (y HOpMATHOM pazy i y
yenoBHMa KBapa)

Paspean saurrire ex. onpewe
3AUITHTA H3010BaMbEM 1108
11071 HaroHOM

«  3awriTa orpasava i kyhuwTina
(MIT xon)

Sawrra npenpexava

«  Texuuuke Mepe 3awTHte y
enekTpuHin nHcTarawjama (18
uacopa)

«  Enextpiuno ocsersbese (16
uacopa)

Ipenopyie 3a peamuauiy nactane

+ Caapiaje nporpama je HeonxoaHo
peali3oBaTH caBpeMeHi
HACTABHIM MeTOAAMa 1
cpexcTaiva. V OKBHpY cBake
nIpOrpaMCKe LeHHeE yueHHKe
oCnocoG baRaTH 32 CAMOCTANHO
NpoHATaKeIbE, CHCTEMATHZOBaIbE 1
Kopuuihense nopmatua n3
pasAHaHTIX H3BOPA (CTPYUHA
uTepatypa, MyaTHMEAHaTHE
npesCHTALUte, HHTEPHCT, Yacomieit,
KaTano3n npoissohata).

« Tipi 0GpazH NOjeMMHIIX HACTABHIX
jeUHILA KOPUCTHTH a0, CalKe,
uprere, yiopke
CleKTpOHHCTATALIHONOT
Marepujaia, npHGopa i ereveHaTa.

«  Peanumaunjy caxpiaja isecti y
e aena. TIpBit 10 je TeopHjcko
VHIO3HABANE YUSHKA CA HACTABHIIN
canpiajem, a apyrit zeo
PeAI30BATH KPO3 BEAGE, HAKOH
oGpaze TeopiicKor rpaaiea.

VKoo je Moryhe Bewoe
TIOTBPAITH PasyHCKIM MyTeM it
YPAANTH CMyTAWH]Y Ha patyHapy.

« BewGe ce paze 1sa crojena
uIKoACKa Haca 1 3a T0 Bpeme Tpeba
0APAIHTH TeopHicky pHTpeNt
peanauy exGe n oGpazy
pesyatata

« HaKon cBaKor wkayca exGH kpo3
PazL yueHIKa, OUCHNTH HHBO
CABIAZAHOCTH CTEUEHIIX 3Halba i
BewTina.

«  Tipu peanmsawiju cazpkaja
_ MsBoleibe enekTpHamIX
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o 3awTHTa CTaBsbaeM BaH
JloXBaTa pyke
« 3aurmiTa ayromarckiy
Hckzbyteren ypehajina Kojit
Jenyjy na andepenimjaniy
cTpyjy
« 3aurmira ynotpeSom
CHrYpHOCHOT MAJIOF HarloHa
(CEJIB), it y3emsmeninn
CHIYPHOCHIM MaJIIM HATIOHOM
(TEJIB)
« 3awmiTa ynotpeGom mator
pansor nariona (PEJIB)
«  3awriTa W3jennaueibeM aBHOT
noTenjana
«+ 3aWTHTHO I30/10BakE YTIOTPEGOM
ypeljaja kiace 2
« “3awrita noctasbarmen y
130,10BaHe POCTOPHjE
«  3awmiTa en. onsajaem
BEXBE
14. Menumnsarse oTroprocTi
monaumje wamehy nposoHIKa i
3embe, 1 3Mehy mehycoGHix
npoBOHIKa
15. Menumupatbe oTnopHocTi
monaunje nozia
16. Onpehuparbe oTnoprocT
pacnpocTHpaiba y3emmbHBaa
17. Menimisatbe oTropHocTit
Y3EMJbCIba MyATHOYHKUHOHATHIM
JWTHTATHHM HHCTPYMEHTOM
18. Menmmisarse HenpekmanocTi
3AIITHTHOT NPOBOHHKA
HENPEKHIHOCTH NPOBOAHNKA 32
Injennateibe noTeHIMjaNA
19. Mcnimupatbe eikachocTi
In3jeHaterba NOTeHIMjaNA
MYITHOYHKUHOHATHIM
MHCTPYMEHTOM

Ezextpiuno
ocmeTmeme

VnosHasaie yeHKA ca
/IEKTPHIHIM H3BOPHMA
CBETIOCTH, IHHXOBIM
KapaKTepHCTHKAMA 1

TIeUAILC OCHOBHE CBOT/IOCHE BEAINHHE
Kacngukyje BPCTE CBETI0CHIX H3BOP 1t
W3BPLIN IGOP NPeMa BPCTH OCBETberba
W3pauyHa HUBO OCBET/LEHOCTH

OCHOBHE CBET/IOCHE BEITMHHE
EACKTpHUHH 13BOPU CBETAOCTH
Cijatiiie ca yikapeum BIakHOM
Xanorene cujanmue

Hanowmena:

HHCTATALMjA® ONHCATH HAMEHY
nojeAHIX HHCTANAUM]A W HANHH
ILIXOBO H3BONeIba, HATAACHTI
IbiXOBE CriewnpiuHOCTI 1 0GAaCT
npimene

Kpos capiaj ..Ysemene
AWTHTA Y 1. nneTaraunjama*
HANPABKTH PAsHKY M3VeDY BpCTE
y3eMIbetba M HAUMH IHXOBE H3pajte.
OGpasoiTH 3Hauaj msjeinatiersa
noTeHUMjANA KAO TEXHIIKY Mepy
JAUUTHTe y e, MHCTATALaMa 1
ONIACHOCTH 02 €/IEKTPHIKOT YAaPA Y
yenosima keapa. TloceGio
arIackTH 3aUITHTY ayTOMaTCKIM
HCKIbyUeHbeM Hanajaiba y
PA3INNITIM CHCTEMIMA 3aUITHTe.
Tipn peanawju cazpaja

. TexHiuke Mepe 3awThre y .
mneranaunjama® nomohy nanoa u
NpeseHTaLMja NPUKA3ATH Mepe 3
CripeyaBaibe ONacHoCTH 071 ell.
Y1apa y HOPMATHOM pazy -
ToceGHo nerahi swasaj ynotpebe
CHTYPHOCHIIX MATHX HATIONA.
Teopujcky oGpaxy caapiaja
NOTBPANTH HCNHTHBANMA KO3
BexGe y aGopaTopijckin
yenosima a 10GHjene pesyaTate
YrIopeTH ca 103B0beHI
BpeaocTIva.

V remarcxoj ueamn Exextpuuno
OCBET:LeILE* OBPATHTH Nakiby Ha
pasilike y H3BOpHMA CBETAOCTH.
Vkasati a caerioche
KapaKTEpHCTHKE 13B0PA Y
oToMeTpHjcKIM npopatiyHiMa
ToceSHy nasiby NOCBETHTH
TpenyTHo Kopuuheniv
TeXHOTIOTHjaMA, KaO i
TexHozOrHjaMa y passojy.

Peanisatopi Hactase mory
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Apyru paspea

YNYTCTBO 3A
TEMA | WABEBM | sy e yooms he i yorany | CAIPRAJH 10 TEMAMA JUIAKTIKO-METOLUKO
- OCTBAPUBAHbA IPOTPAMA
© Vcmajaibe OCHOBHUX | o OGjacki Nojam ocIuLIALIMja, HUXOB HACTaHAK | @ Ocuiiauie y MexaHmu, Ha noueTky Teve yueHike ynosuari ca
suama o Kao H KapaKTEPHCTHUHE BeHUHHe Xapmonmjcke ociunaLje. LIUBERIMA 1 HCXOMMA HaCTaBe / yuersa,
ocumnaumjama OCUHTATOpHOT KpeTarba (NEPHON, YUECTaHOCT, | o C;1060AHE, MPHHYAHE, MPHTYUICHE TUIAHOM paia 1 HAYHHHMA OLiEHHBATbA.
aAMMNINTYAa); ocumnauuje.
© pasmkyje c0GOHE, NPUHYHE U NpHUryLICHe ENIeKTpOMArHeTHe ociutaumje. O6auun nacrase
ocunnaumje; Pesonanimja. Tpeamer ce peannsyje kpos caenche oGike
® * 0GjacHM HACTAHAK €]eKTPOMATHETHUX HacTaBe:
§ OCUMIAUM]A 1 YOUM FUXOBY NPUMEHY; Jemoncmpayuonu oznedu: + Teopujoka Hactasa 72 uacosa.

El
g
=]

« oGjachi Mojam pesonartje 1t ouH HheRy
TIpHMEHY Y CBAKOHEBHOM KIBOTY.

~ Xapmonnjcke ocuuaue (MeTozom
cetke).

~ 3QBHCHOCT NIEPHONA O AYKIHE
MatemaTiKor knarHa. Tlojase
npurywenix ocunauna. Mojasa
pesoranLje (MexaiKe 1
eeKTpHIIHE).

Mecto peamianuie nacrane
Teopujcka HacTasa ce peaniyjy Y yHHOHHIN.

Tpenopyke 3a peannsaunjy Hacrase

o Kopumhetbe cTpysse Teparype, wewa,
Npe3CHTALI]a NIPEKO NPOjeKTOpa,
ACMOHCTPALLHONIX CPEACTABA, ALy
KaGHHeTy 3a GusHky, KopHwheise
€J1yKaTHBHHX NIPOrPaMa Ha pauyHapy.
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BPCTOM OCBET/beHba

o M3spamm npojekar enekTpuine
uHCTAnalMje Marser oGjeKTa

o Kpuntoscke cjanuue

« Merarxanorene cujane
BHCOKOT MpHTHCKA

+  @ayopecuentre cujatiie

« Komnakt p:1yo cujariue

«  JIE/ cjannue

«  OJIE/ ussopu caetrioctn

«  Ceemioche KapakTepicitke

+ Cujarnuna rpia

« Bpere ocaetsberba
(AMpeKTHO,HHAMpeKTHO)

BEJKBE

20. Tlpopariyh oceTsberba 3ATBOPEHOT
[IPOCTOpa METO0M CTereHa
nekopihera

21. Menmmusasse nuoa

OCBET/bEHOCTH CBETIIOCHOT H3BOA.

M3MEHHTH 110 20 % NpenopyeHix
canpuaja y3 caraacuoer Crpyunor
Beha.

KOPEJIALIMJA CA IPYTUM NPEAMETUMA/ MOAYJIMMA

Dusnka
OCHOBE eleKTPOTEXHIKE

EflekTpiitia Mepeisa
Mepea y eleKTpoeHepreTH

~ Mpaktuuna nactasa

— Texnuka 10KyMeHTalja
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Hasus npeamera:

Tonusbi poin wacosa:

Paspern:
Lusbenn yuesa:

MEPEIbA Y EJIEKTPOEHEPIETULN

70 1aGopaTopujckiX BexOH

Tpehn

~ CMIAILE OCHOBIIX 3HAILA 0 OCHOBIAM MEPHI YPChajiMa 1 CHCTEMHNA KOjit CC HAMCHCKH KOpHCTE Y

¢ eaCKTpOCHEpreTHIN;

~ CIMUAILC OCHOBIIX 31aiba 1 BELITHIA O MCPHIM MCTOAMA KOJe C& KOPHETE Y CCKTPOCHEPICTHIN

— CUUAILC OCHOBHINX 31l i BCIITHIA O MEPeiby OTTIOPHOCTI Y3MILCIa:

~ CIMIUAIbE OCHOBIIMX 3MaILA H BELITHI O MEPCIbY BEOMA BEHKHX OTHIOPHOCTIS

— Crumame 3Hama u b

~ CTHnaibe MAKTHYHUX 3HAMA W Bel

WHA O HATIOHCKIM 1 CTPY]HIM MEpHIM TpaHCopMaTOpHMa:
WA 0 Meperhy AKTHBHE  PEAKTHRHE CHATE Y JenHobason 1 Tpoasion cHeTemy:

Crilarhe MPAKTHIIIX 31N 1 BUITHIA O Mepeiby (paKTopa crare:
~ Crumaibe NPAKTHAIIX 3HAIHA W BELITHIIA 0 MEPEThY CACKTPHAIIE CHpIHjC;

TEMA

LHMBEBU

HUCXOIN
Tlo 3aBpieTky Teme yueHnk he GutH y cramy
na:

TPEMOPYYEHU CAAPKAJNA
0 TEMAMA

YINYTCTBO 3A
JUAAKTUYKO-METOAUYKO
OCTBAPUBAISE IPOI'PAMA

OcHoBHO 0 Meperbiva
¥ earekTpoenepreTn

« ynosHaBame yucHiKa ca
oGaauhy mepersa y
ellekTpoeHepreTiLt

* ycBajatbe OCHOBHIX
T10jM0Ba © MepHOM npoLeCy
W nocTynuiva

 HABCZC I1ITa je PEAVIT POy IaBara
Meperba y eleKTpOGHEpreTHIN

« OGjacHH MEPHH IPOLLCC i MepHE NoCTyMKe

« objacHi yTHLA] CHCTeMATCKe Tpellike Ha
pesyatate epeisa

Vaony Mepersa y
enleTpoenepreTiLL

MepHi 1Ipotiec  MepHH nocTy i,
oapehiBarbe crcTemaTcke rpetlike
KO AHPEKTHIX 1 HIIHPEKTHIX
Meperba

Mepeibe ornpuocti
yiemabersa

© CTHUAIE OCHOBHIX 3HAMA O
Mepeiby OTNOPHOCTH
y3emberba

© CTHUAILE NPAKTHYHHX
BELITHHA 32 MEPEHE
OTNOPHOCTH y3eMberha

 0GJaCHH NOCTYIAK MEpetba OTOPHOCTI
yaemsmera Ul Metoaom

* OGjacHi NOCTYIaK Mepersa OTIOpHOCTH
yaemJberba Beper1080M MeTozoM

© OGjacki HauHH yIoTpeGe  nojewaBabe
CaBpEMEHIIX ElIEKTPOHCKIX MEpHIX
MHCTPYMEHATA 3 MEpetbe OTIOPHOCTH
yiemmerba

 CAMOCTATIHO H3BPLLIN MEPEILE OTIOPHOCTH
YaeMJberba BepeH1080M METOZOM

© 1eMOHCTPHPA HAIH Mepelba OTNOPHOCTH
V3eMILeIba CABPEMEHIM CICKTPOHCKIM
MepHit ypehajem

Mepetse 0THOpPHOCTH y3emberba UL
MeTozoM
Mepeibe OTNOPHOCTH i3eMbersa
Bepenionom MeTotomM
Mepetbe OTNOPHOCTH y3eMiberba
caBpeMeRiM MepHiTM ypehajima
Tpenopyuene aagoparopuicie
Bewle
Mepeibe OTNOPHOCTH y3eMIberba
BepeHioBoM MeTozoM it
caspewenitv vepHi ypehajina

« Ha nowerxy Teme yueHike
YIIOIHATH Ca IWABERHMA H HCXOZMMA
HacTaBe / yuewa, I1aHOM paza n
HAUHHIMA OLEHHBAILA.

Mecto peamsauuje uacrase
o JlaGopatopujcke BexGe ca

TCOpHICKOM MpHTIpEMOM ce
peanisyjy y nabopatopuji 3
Mepetsa y SIGKTPOGHEpreTHILI

Mojena onesbemwa ua rpyne

« TpiikoM pearisauije Bexoi
Oaesberbe Ce JeaM Ha TH rpyne

OuemuBaime 1a60PATOPHiCKHX

Bekon

Bpe/tHoBatbe OCTBAPEHOCTH HEXOMA
BPUINTH KPO3:





image236.png
Mepetbe Beoma
BeANKIIX OTHIOPHOCTH

© CTHUAHE OCHOBHHX 3HaMa O
Mepetby BEOMa BEJIHKHX
oTnopHoCTH

© CTHUAHE NPAKTHYHNX
BELITHHA HEONXOIHHX 33
MEpEHe BEOMA BEHKHX
OTnOpHOCTH

0GjacHi MOCTyNak Meperha BEoMa BEHKHX
OTNOPHOCTI i OTIIOPHOCTH I30MaLje
MeraomMeTpoM

OOJaCHH HauHH MPHEHE METOZIe BOATMETPA
32 MCpeIbe BEOMa BEAHKHX OTIOPHOCTH
V3BPII MEPEHhe BEOMA BETHKIX
OTNOPHOCTH MeraoMMeTpOM

NPABILIHO MIOBEIKE I H3MEPH OTIOPHOCT
wsonaunje

TyMauH pesyTaTe Mepeika

© Mepetse Beoma BeHKHX
OTIOpHOCTH 1 OTHIOPHOCTH
I30/ALIL]E MEraoMMETPOM

 Mepetse BHKIX OTIOPHOCTH
METOOM BONTMETPA

Tpenopyuene naboparopujcke
Bekbe

2. Meperse BeoMa BEHKIX
OTNOPHOCTH I OTNIOPHOCTH
M30ALM]E MEraOMMETPOM

Hanoucki mephi
TpancopmaTopi

 CTHUAIbC OCHOBIIX 3Halba O
HATIOHCKIM MEpHIM
TpancopmaTopina

o CTHUAbE NPAKTHIHIX
BeLTIINA 32 Meperba ca
HATIONCKIM MepHIM
TpancopmaTopima

OGjacHi HaveHy HATIOHCKOT MEpHOT
pancopmaropa(HMT)

npenosia ciGon HMT y enetpisming
LieMaMa, HALPTA OCHOBHY WeAy
nopesupaiba HMT y eeKTputio koo
ZeuniLe npenoci oxHoc(oHoC
npeoSpakaja) HMT

ZeuniLIe HANOHCKY W dasiy rpeuIky
waGpoju Kiace Taunoctn HMT

OMiILIe OCHOBHA KOHCTPYKLLHOHA CBOJCTBA
jeanonoano u asonoaHo woosannx HMT,
HaBete o3take kpajesa npHMapa i
cexynzapa

HaBele CTaHapAHe BPEAHOCTIE
cekynzapnux nanona HMT

HaBele OCHOBHE KOHCTPYKLUIOHE
KapAKTEPHCTHKE KANALTHBHOT MCPHOT
Tpancaopmatopa

TI0BeIKe HATIOHCKH MEpHI TPAHC(OPMATOP ¥
€IEKTPHUHO K010 IPeMa MPILIOAKEHO] WeMt
opemn npenocHH 0AHOC TpancpopMaTOpa
ca Hatnncie nounue

W3payHA HETIO3HATY BPEHOCT NPHMAPHOT
HANOHA Ha OCHOBY Mepeiba HaTloHa
cexynzapa

« Hanomcki MepHit Tpanchopmatopit
o KanaumTisHi KanoHCKH MepHi
Tpancqopmatop

Tpenopyuene naGoparopujexe
Bewkbe

3. Meperse Hanona HanoHcKiM
MepHIM TPaHC(OPMATOPOM

npahiebe 0CTBAPEHOCTH HXOMA
iBewTaje 0 ypahienin
TaGopaTOpHiCKIM BeGAMA

o oxBpaiy naBOpATOPHUCKIX BeKGH

OkBUpHY Gpoj uacoBa no Temama

© OcHOBHO 0 MeperbiNa y
efleKTpOeHepreTHILI
(2 uaca)

©  Mepeibe OTMOPHOCTH y3eMbetba
(4 uaca)

o Mepeise Beoma BEHKIX
oTnopHocTH
(4 uaca)

HanoHcki MepHit Tpacopmatopit
(4 uaca)

o Cpyjun Mepin TpancgopmaTopit
(4 uaca)

o Mepeibe eneKTpHile CHare y Kory
jenocmepte i jeaHodaske cipyje
(6 4acosa)

© Mepeibe peakTHBHE CHare y Koty
Jensodaske crpyje
(4 uaca)

o Mepetse akTuBHE 1 peaxTuBHe
cHare TpodhasHor CHMETpHHO-
HecimeTpiiHo onTepehetior
cuereva
(16 uacosa)

o TIOMyHHAMPEKTHO H HHANPEKTHO
Mepetbe aKTHBHE i PeakTHBHE cliare
¥ jeaodastom 1 Tpodasom
cucremy
(4 unca)

o Meperse (axropa cuare
(4 uaca)

o Mepeibe eneKTpitIHe eHeprije
(10 yacosa)

 TIpoBepa 0CTBAPEHOCTH HCXoKA
(8 uacona)
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Crpyjun mephn
Tpanchopmatopn

© CTHUAHE OCHOBHHX 3HaHa O
CTpyjHIM MepHiM
TpancopmaTopima

o CTHuUAbE NPAKTHIHIX
BELITIINA 32 Meperba ca
CTpYjHUM MepHiM
TpancopmaTopima

oGjachi HameHy CTpYjHOT MepHOT
Tpancopmaropa (CMT)

npenosna ciniGon CMT y eneKTpinin
wevava

HalpTa OcHOBHY wweMy noBesipaiba CMT y
€HeKTPHINO KO0

HaBee KaKo Ce 03HAUABA]Y IPHKTLY NI
Kpajeen CMT

oGjacku sawTo cexynzap CMT e cme
ocTatu oTBOpEH

JeuniLE npenocHH oaHoc(oHOC
npeoGpakaja) CMT

eurme cTpyjHy i dhasuy rpeiiky

« HaGpoju kaace Taunocti CMT
© HaBele CTAHAPIIHE BPEHOCTH

cekynzaphix ctpyja CMT
oGjacu wiTa cy To CTpyjHA KIeLITa H Kako
ce KopHCTe y poliecy Mepersa

1I0BKe CTPYjHI MEPHI TPaHC(OPMATOp Y
€JICKTPHINO KOTIO TPEMa MPIIOAKCHO] WeMH
oapean npeockn oanoc CMT Ha ocHosy
N0J1aTaKa Ca HATIHCHE IIONHLE

Opel BPEHOCT HeroHaTe NpHMApHE
CTpyje Ha OCHOBY MOKA3MBAIA AMTIEPMETPA
¥ CeKynzapHOM Koy

eMOHCTpHPa HauH KopHietba CTpyjHIX
wiewra

© CTpyjHu MepHH TpaHC(opMaTopH
« Crpyjia kaewa

Tpenopyuene saboparopujcke
Bewbe

4. Meperse cpyje crpyjhim
TPaHCHOPMATOPOM H CTPyjHin
KiewTiva

Mepetbe enextpiie
cuare y Koy
jeanocwepue n
jemnogasne crpyje

 CTHLAIbC OCHOBIHX 3Halba O
MepHIM MeToZaMa 3
Meperse:

o cnarey kony
jeanocmepie erpyje UT
MeTozoM

o akTHBHE cHare y
jeanodasnom crctemy

o CTHUALE NPAKTHIHIX
BeITINA 3 Mepeike:

o cuarey Koy
jeanocmepre ctpyje U
MeTozom

o akTHBHe care y
jeanogasiom chctemy

HalpTa CACKTpHNIY WMy MCpeIba cHare y
Koy jeAHOCMEPHE CTPYe Y HANOHCKOM 1
cTpyjrom cnojy

OGjacHH yTHLG] CHCTeMATCKe FpellIke MepHe
MeTole Ha BPEIHOCT H3pasiyHaTe cHare
W3BeAC 13pa3 32 TANHO OXPChHBARE MepeHe
crare ysaxasajyhu yHyTpaise
OTNOPHOCTH aMTIepVETpa 1 BOITMETpa
oGjac Kaza je NOro1Ho MepHTH Y
HANIOHCKOM, & Kata Y CTPYjHOM CIojy CHary
HaBeze Koje cHare nocToje y Kony
HANMEHITHE CTPYje W KOjy CHary Mepn
BatveTap

HALpTA eACKTPHAHY LIeMy MCpeHsa CHare y

« Meperie care y Ko7y JeAnoeNepHe
ctpyje Ul meroaom

o Meperse chare y kony jeanopasie
cTpyje BammeTpOM

Tpenopyuene naGoparopujcke
Bewbe

5. Mepeibe cHare y Koy
jeaocwepre cTpyje UI metozom

6. Mepene cuare y Kony jeanodase
cTpyje BarmeTpOM

Ipenopyxke 3a peannsaunjy
1a60paTopHjcKnX Bewbu

Peanauwy Teophjcke npinpeve
OpraHI30BATI TAKO A2 YBEK HIY HCTIpEX
oaroapajyher G10ka faGopatopHjckix
BexGH. TokoM H3soljersa HacTase
npeaBieHO rPAAHBO NpUGAIKHTI
YueHHKy IPHMEHOM OroBapajyhix
MyaTiveanjanimx cpeactasa. Iourro ce
TeopHjcka npunpema peaizyje y
aGopatopiju 3a Meperba y
elleKTpOEHEpreTHL Npenopyuyje ce
wrro Behit Gpoj AemoHCTpaLja
oarosapajyhiix MepHIX MeToza I
TI0CTYaKa TOKOM IbHXOBE OGpaze.
Tamo [ je TO HEONXOAHO, H3IOKCHY
Marepitjy TIOTKpEIHTH KpaTKItM
PAUHCKIM MpHVEpHNA.
BeskGe 110 MoryhHocTH opraioath
TaKo 1a ce oaropapajyha Beda pan
OAMAX HAKOH Hacopa TeopHjcke
npunpese. BeiGe ce paze 18a criojena
uaca; 3a B0 BpeMe TpeSa YpALHTH
Meperba i KOMIUICTaH i3BelTaj. Bekbe
OPaHI30BATI TAKO 12 C& YDA LLITO
Beli Gpoj HaBeaeNITX BeAOH, CXOIHO
woryhHocTiMa wKose.
Cae exGe oGane3no peannosatit ca
TDABUM MEDHUM CDE/ICTBHMA i
QIIpeMOM: HekbyYie ce viioTpeGa
auyHAPCKHX COPTBEPCKUX cHMyatija
¥ peanmaumin pexdH .
3a npoBepy OCTBAPEHOCTH HEXOAD
(onBpana Bewdu) npeasiheno je 8
“acoBa, oaHoCHO 4 yaca Ha Kpajy npeor
noayroamTa 1 4 uaca Ha kpajy Apyror
noayromuTa.
OUCHHBAILE BEKGH PEATH3OBATH I KPO3
1pOBEpY MPAKTHUNIX 3HAIbA W BELITHHA,
T38. 0NGpaNa BewOH, Mperea mBeuITAja
o paay y aGopatopuju. Tlopea
yoGuuajeniix Mepa 3auruTe (3a0pane
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KOJly Hal3MeHHHe CTpyje noMoliy
BATMETPA M OGJACHH NIOCTYNIAK Meperba
aKTuBHe crare

« oGjackn yTiiaj dakopa chare Ha
CKPETalbe MCPHOT CCTeMa BaTMCTPa

 I3BPII NIOBE3HBaANE MCPHIX
WHCTPYMEHATA Y IIGKTPHHHO Kona pema
TPHIOAKCHO] LICMH 32 MCpeIbe CHare y KoTy
jeanocwepre crpyje

 OIpeaN Mepery BpeaHoCT cHare Ge3
VBaKaBaba CHCTEMATCKE TPLLIKE MEpHE
Mertoze

 I3BPILH MPOpANyH TaUHe BPEAHOCTH CHare
W OTPE/IH ANCOTYTHY H PeATHBHY FpeiIKy

Mepersa

TIOBEIKE BATMCTap Y KOIO HAH3MCHHUHE

CTpyjie OjacHM HatlH Meperba akTHBHe

chare

Mepeibe peakipne
enare y kony
jennogashe crpyje

« CTHL@ILE OCHOBHIX 3Halba O
MeTonaMa Meperba
peakTuBhe crare

o CTHLAe NpaKTIHIX
BeWTINA 32 Mepeike
peakTBe cHare y
Jeanodastom crctemy

 HALPTA eACKTpIUIY LMY Meperba
peaKTHBHe cHare y JeaHOGAzHOM ciCTeMy
METOZIOM aMIIepMeTpa, BOATMETpA 1
BaTMeTpa it oGjacii NoCTyNak oApehiBaiLa
peakTuBie cuare

© HALPTA eCKTPIUHY LICMY Mepersa
peaKTHBHe cHare y JeaHOGAzHOM ciCTeMy
nomohy BapweTpa it odjacki nocTynax
Meperba

« IOBEKE MepHe HHCTPYMEHTE Npesa
HPILIOZKEHO] LUEMH 32 Mepelbe peakTHBHe
cHare y jeaHoa3HOoM CHCTEMY METOAOM
aMnepveTpa, BOATMETPA 1 BATMETPA

« OBjacii aHATHTHKI MOCTYNAK
oApehBaIba PeAKTHBHE CHATE Ha OCHORY
V3MEpEHIX BPEAHOCTH Ca HHCTpYMeHaTa

« Mepeibe peakTHBHE CHare MeTOAOM
aMIrepMeTpa, BOATMETPA H BATMETPA
¥ koay jeanodasme ctpyje

o Mepetse peakTiiie criare
BapmeTpoM

Mpenopyuene 1aGopatopujcke
Bekoe

7. Mepeibe peakTHBHE CHare
METOJ0M aMriepMeTpa, BONTMETpa
W BanveTpa y Koy jeanopasie
crpyje

Mepeme akTusHe i
peaTupne cuare
Tpoastor
cnmerpiuto/uccnver
piano ontepehenor
cncrema

« CTHUaIbe OCHOBHITX
TeopHjckiX 3asa o
Mepetby aKTHBHE CHare y
Tpodpazton
CHMCTPINHO/HECHMETPIIHO
onepelicom chetemy

o CTHuAIE OCHOBHIX

« HAUPTa CACKTPIHY WMy Meperba akTHBHe
CcHare y TPO(A3HOM CHMETPHUHO
onrepeherom cHcTemy ca i §e3 HyTor
NpoBOIKa 1 OBjackH MOCTYNaK
oapehiBarba akTHBHE CHare TpodasHor
cncrewa

« HAUPTA eACKTPIUIY LICMY MCpeIba aKTHBHE

« Mepetbe akTiBiie crare Tpogasior
civeTpitHo onTepeheror ciicTeMa

 Mepetse aktusie cHare Tpoasmor
HecHMeTpIHO orTepeheror
chcrena

 Mepeise akTHBHE CHATE METOAOM
a8a BaTMETPA-ApOHOBa CrIpera

YKbyunBarba Ge3 nperiesa uri...)
W3BOpE HANajama W OCTAE eleMeNTe
Beoe, T je T0 Moryhe, HanpasHTi
TaKo 1@ MIOFPELIHO YKLy UHBaIbe He
JI0BEC 710 YHHIITETba &1, KOa WIH He
Yrpo3H Gesbeanoct yuenka.

Hanomena:

J103B0/bCHO OACTYNAME O MPOrpaMa
Moske 1 Gy e 10 20%, it ra Mopa 4a
0a06piTH OaroBapajyhi CTpysIM oprait
wrone.
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TCOPHCKHX 3Haba 0
Mepeiby peakTHBHE CHare y
Tpodpazion
CHMETPHUHO/HECHMETPHIHO
onepehcnom chetemy
CTHUARe pAKTHIHIX
BewrTHHA 3a Meperbe
aKTUBHE 1 peakTHBHE CHare
Tpofpasior ciceva

cHare y TPOJa3HOM HECHMETPHUHO
ontepefienom chreny ca i Ge3 nyTor
NpOBOAHIKA 1 OGjaCHH NOCTYMaK
opelBaika akTHBHC CHare TpoGazHOr
cherema

HALPTa e/ICKTPHIMY ILICMy MCperba aKTHBHE
chare y TpoasHoM cucTemy ApoHOBoM
MeTOZOM 1 OBjacHH NocTynak oapelipasa
aKTiBHE cHare TPO(AHOT CHCTEMA

HAUPTa e/IeKTPHAIY WMy Meperba
peakTHBiie cHare y TPO(asHOM CHMETPIIHO
onrepehienom cHcTey ca i Ge3 HyaTor
1pOBOAHMKA 1 OG]aCHH NOCTYMaK
opelyuBaiba peakTiBHe chare Tpodastor
chcrema

HALPTa e/IEKTPHIRY LLeMy Meperba
peaxTBHe cHare y TpodasHoM
HeCHMETPINHO OriTepelieHoM ciicTeMy ca i
6e3 HyITOr NPOBOAHHKA 1 OGjacHI
nocTynak oxpelBarsa peaxThBHe cHare
Tpodasior cicTema

HalpTa e/ICKTPHINY LLeMy Meperba
peakTiie cHare y TPO(AIHOM cHETeMy
METOIOM 1Ba BATMETPA it 0Gjacti MoCTynak
onpeljupaiba peakTiBhe chare Tpodastor
chcrema

TI0BEIKE OeMY PEMa PHIOAKCHO] et
32 Meperbe akTHBHe CHare TpodasHor
cMeTpiaHO onTepehenor cicTena,
W3BPLIN HETIOXOAHA MEPEsa H H3PAUYHA
aKTHBHy cHary Tpodastor cicTema
TIOBEIKE OIeMy IpeMa MPIIOAKCHO] et
32 Meperbe akTHBHe cHare TpodasHor
HECHMETPIHO OnITepelieHor cHeTeMa,
W3BPLIN HENIOXOAHA MEPEIba H H3payHa
aKTHBHy cHary Tpodastor cicTema
TI0BEE ONpeMY NIPeMa MPIIOAKEHO] weMit
32 Meperbe akTHBHe CHare TpodazHor
CHCTeM 110 APOHOBO] METO, H3BPLII
HENOXOAHA MEPeIba 1 I3PAtyHA AKTHBHY
chary Tpodasior ciicTeMa

TI0BEKe ONPeMY NPeMa MPIIOAKEHO] WMt
3a Meperbe peakTHBHE cHare TpodasHor

© Mepete peakTHBHe CHare

TpoasHor CHMeTpIHO
ontepeherior cicrema

o Mepeise peakTipiie ciiare
TpOGa3HOT HeCHMETPHUHO
ontepehenor cicrema

 MeTozia 118 BaTMETpa 3a Meperbe

peakuBiie crare Tpodasiior
cicteva

Mpenopyuene naGopatopujcke

Bewbe

8. Mepetbe akTiBHe cHare Tpodastor
CiMeTpIRO onTepehienor crcTema
9. Mepetse akTiBHe cHare TpodasHor

HecHMeTpIAHO orTepeheror
cucrema

10. Mepersc axTiBHe chare TpodasHor

cHcTeMa ApOHOBOM criperon
11. Meperse peakripHe ciare
TpodpazHor cHvETPIIHO

orTepelieor cHeTema METO10M

Jjeawor BaTMeTpa





image240.png
CHMETPHUHO OnTepefieHor cHeTema no
METOM jeHOT BATMETP, H3BPUIIL
HENOXOAHA Meperba I H3patyHa peakTHBHy
chary Tpodasior cuctema

TloaynnanpexTHo 1
MHIHDEKTHO Meperbe
AKTHBHE 1 PeaKTHBHE
chare y jexnodasion
1 Tpodaziom cheTemy

 CTHUAIbe OCHOBHIX 3HaIba O
N0y HHIHPEKTHOM 1
WHIHPEKTHOM Meperby
aKTHBHE I eaKTHBHE CHare
¥ jeanodastom 1
TpoasHom crctemy

o CTHUAILE NPAKTHIHIX
BewTIHa 13
10Ny HHAHPEKTHOT Meperba
aKTHBHE I PeaKTHBHE CHare
¥ jennodazon cucremy

HaUpTa CICKTPHHIY WMy Meperba akTHBHE
W PeAKTHBHE CHATe JCIHOGAHOT CHETeMA
1101y HHAHPEKTHOM H HHAMPCKTHOM
METOIOM i OGJaCHH MPOLCE Meperha
HALTa eACKTPHIHY LIeMy MCPeHa aKTHBHE
W peaKTHBHE CHare TPOMA3HOT cheTema
TIOAYHHAMPEKTHOM  HHAHPEKTHOM
METOIOM i OGJACHH IPOLIEC Meperba
TI0BE3KE MEpHY ONpeMY NpeMa MPIIOAEH0]
WieH, H3BPLII HEOMXONHA Meperba 1
OIpeIH aKTHBHY 1 peaKTHBHY CHary
jemnogashor cictema

« TIOAYHIAPEKTHO 1 HIHPEKTHO
Mepelbe aKTHBHE 1 PaKTHBHE CHAre
¥ jenodazmon crctemy

o TIOYHHAPEKTHO 1 HILIHPEKTHO
Meperbe aKTHBHE  PeakTHBHE CHAre
¥ Tpochazkom cieremy

Ipenopyuene nadoparopujcke
Bewkbe

12. TToayuHAMpEKTHO Meperse
akTHBHE CHare y jeaodasiom
cicremy

Mepeise daktopa
cuare

 CTHUAILC OCHOBHIX 3Halba O
Mepetby (haktopa cHare

* CTHUAbE NPAKTINHIX
BewITIHa W3 Meperba
axropa crare

HalpTa CCKTpHHIY LMY TOBE3HBAILA Y
CJIEKTPHIHO KOIO JEAHOBATHO COSQ-METPa
1 0Gjachit mocTynak Meperba (aktopa ciiare
HalpTa e/ICKTPHINY LLeMY TTOBE3HBAbA Y
€JIEKTPHUHO KO0 TPOAHOT COSQ-MeTpa I
oGjaci nocTynax Meperba haxtopa crare
TI0BEIKe ONpeMY IPeMa PHIAEHO] wemH,
M3BPLUIH HEONXOHA MEPERba i OIPeAIt
daxTop chare

BpeaoCT (pakTopa ciiare, 100ijen
pasyHCKiM nyTem, ynopeau ca speatouhy
(JAKTOPA CHATE OUHTAHIM Ca COSQ-METPA

« Meperse (axTopa crare y
jeaodasHom crctemy jenHodasHim
0sg-MeTpOM

« Meperse (axTopa chare y
TpofasHoM cricTeMy TpofazHiM
COsg-MeTpOM

Mpenopyuene naGoparopujexe
Bekbe

13. Mepeise (akropa cHare MeTozoM
amnepweTpa, BOATMETpa 1
BATMETPA I COSO-METPOM ¥
jeanodastom cuctemy
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Mepetse enextpiune
enepruje

© CTHUAHE OCHOBHHX 3aHHa O
Meperby eaeKTpiHe
eneprije

* CTHUAbE TPaKTINHIX
BewTINa 13 Meperba
caeKTpHUHE CHeprHj

 HaupTa OCHOBHY GJI0K ieMy jeAHO(pa3HOr H
TPOfa3HOT eeKTpOKCKOT BpojiLTa 1 y
OCHOBHIM LpTaMa 0GjackH NpHHLIN paza

© HALPTA eNEKTPIUIY LIEMY NOBE3HBAIbA
6pojina 38 IHPEKTHO MCpeILe aKTHBHE 1
peakTiBHe exepruje y TpodasHoM cuctemy

« oGjacii NpiHwINE yNpabbarsa,
TapH(UPAILA 1t AALUHCKOT OMTABAILA

o Haupra eneKtpiune wewe 3a
N0y HHIHPEKTHO W HHAHPEKTHO Meperbe
aKTIBH 1t peakTHBHe CHeprie Y
Tpoa3HOM CUCTEMy 1t OBjackH pHHLUTE
YIIpapssaiba, TApHOHPAILA 1 AABHHCKOT
ouirasarba

* nIOBEIKe ONpeMy MpeMa NPHIAKEHO] WieMH
W H3BPLIH MEPeHbE aKTHBHC H PeaKTHBHE
eHeprije 1 B |5-MitHyTHE CHare y
TPOAIHOM CHETEMy-AHPEKTHOM MEPHOM
rpyrniom

* 1I0BEIKe ONpeMy MPEMa NPHIOAKEHO] WeMH
W H3BPIH MCPCHbE aKTHBHC H PCaKTHBHE
eHeprije 1 BpuHeE |5-MitHyTHE CHare y
TPOATHOM CHETEMY-TIONY HHAHPEKTHOM
MEPHOM rpyrIoM

o JenHodazna n TpodasHa
esleKTpoticKa (uuruTanta) Gpojina,
HaMeHa, 0cHOBHA BI0K wema,
OCHOBHN MpHHILIN pana

 Mepeise akTHBHE 1 peakTHBie
€IeKTpHHE CHPrenje Y TPOasHOM
cucremy

 JlupeKTHa MepHa rpyna:
noBe3MBAIbe, YTPABIbarbe,
TapHQUpatbe, 1abHICKO OUHTABAILE

o TloyuHApeKTHA MepHa rpyTia:
110BE3MBAIbE, YIPABbAILE,
TapHQUpatbe, 1abHICKO ONHTABAILE

o Hianpexria mepha rpyria:
noBe3MBAIbE, YIPABbAILE,
TapH{HPatbe, AQBIHCKO ONHTaRANC

IMpenopyuene naGoparopujexe
Bekbe

14. Mepeise napaveTapa eekTpitine
Mpeske MyITHYHKIIOHATHHI
MHKPOTIPOLECOPCKIM
HHCTPYMEHTOM

15. Mepeise akTiBHe 1 peakTiBHe
eHeprije 1 Bpune 15-MitiyThe
cHare y TpofasHoM crcTesy-
peKTHa MepHa rpyna

16. Meperke akTHBHe 1 peakTiBHe
enepruje  Bpune 15-MunyTHe
chare y TpogazHoM crcTeny-
NONYHHAHPEKTHA MEpHa rpyna

KOPEMALIAIA CA IPYTHM MPEAMETHMA
OcHioBe eneKTpOTeXHIKe
- Enextpina Mepersa
- Eflektpiune Matne
- EseKtpoenepretcka noctpojersa
- EfleKTpoeHepreTeKi BozoBit
- TIpakTnuHa HacTasa
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Ha3us npeamera:

Touibi orz wacosa:

Paspen:
Liwsbeni yuetsa:

EHEPIETCKA EJIEKTPOHUKA

105 uacosa
Tpehn

— Vnosnasarse yueHika ca ypelajiiMa eHEpreTCKe CIGKTPONHIKE H H5HXOBOM NMPHMEHOM;

— CTilaibe OCHOBHIX 3Hafba O JHHEAPHIM KOMHMA 3a 00paly CHIHAA:

— Vil03HABAMe YUEHHKA CA OCHOBHIM KOMIIOHEHTAMA eHEPreTCke IICKTPOHIKE H HIXOBHM HAHHOM PAZA Y KOJHMA JEAHOCMEPHE i HAIMEHINHE CTpyje:
— Criuarbe OCHOBHHX 3HAIbA O HCTIPABILANINE, HAUHKY PATA H IPHMEHH;
~ CTiuaibe OCHOBHIX 3HAIbA O HHBEPTOPHMA, HANHAY PALA H TPHMCHIL;

— CrHuaIbe OCHOBHHX 3HAIba O HAIMEHIHIM PETBAPANIMA, HAUHHY PALA W NPUMCHIL
— CrHuaIbe OCHOBHHX 3HAIbA O JEAHOCMCPHIM NPCTBAPAUNMA, HANHHY PAAA H IPUMCHI;
— _TlpaKTiuHa npHMeHa eNeKTPOHCKUX NPETBAPAYA Y €1eKTPOCHEPTETHLH;

TEMA

Wb

ucxoau

To saspuietky Tese yuenik he Gurn y craiy xa:

TIPEMOPYYEHM CAIPKAJU
MO TEMAMA

YIYTCTBO 3A
JAAJAKTHYKO-METOAUYKO
OCTBAPUBAILE IMTPOIrPAMA

OcuosHi nojmos
¥ eneprerckoj
eekTpOHII

« Vnowasaie yuenna ca

oGaacTinva Koje syuasa
eHepreTcka eAeKTpOHHKa

*  CTHUAWbe OCHOBHUX 3HAHa

o ojmy npersapata
eHepreTcKe eaCKTpOHKe

© HaBEJE WITA je TO CHEPreTCKa CACKTPOHHKA
W WITa je MPCAMET HeHOT POy IaBarba

« WaupTa omuITH 610K AMjarpam npeTaapasia
W ACHUANLIE KapKTEPCTINHE YAa3HE 1
[T —"—

 HaBelle OCHOBHE NOAEE NPETBApAYA
cHepreTcke enekTpoHIKe

TIpeamet npoyasarba enepreTcke
eeKTpoHiKe

Onurth G0k Aujarpas npersapata
eHepreTcke eeKTpoRHKe. ViiasHe
BeIUMHE NpeTBapaUa, HIAHE
BeMMHe peTBapaya

o OcHoBHa Mo NpeTBApata
eHepreTcke eIKTpONIKe

Tpenasun nponecn
W octoBHa
akymyaaunona
woma

* CTHuame OCHOBHHX 3HaHa O
npenazHM NojaBama Ha
akyMmyTaLHOHIM
CTEMENTIMA 1 IBITXORO]
npimeni

 M3spuii ocHoBHa Mepersa i

ana3Ipa panacisHor
KoJia 3 MHTerpasberbe i
andpeperparse

« OGjachi N0jaM 1 MPHPOALY MpETasHOT
npoueca

 HABEXE OCHOBHE OCOGHHE AKYMYIALHOHHX
eslemenara
JeuniLIe 3aKoHE KoMyTaje
anansipa npeaasie npouece y peaHoMRL

1 RC kony

« OBjacHH HauMH Paza NACHBHOT K01 32
uHTerpasberbe

 OBjaCHH MPHHLIN Pata NACHBHOT KO/ 3
Judepenimparbe

 aHaTHINpa pan macKBHOT Kota 3
AuGhePHLIPAILE MEPEILeM YIAZHOT I
W3I3HOT HATIOHA JBOKAHATHHM
ocuIocKono

 auATHINPa pan macKBHOT Koma 3
WHTErPAILEIbE MEPEHEM YAAZHOT 1t
W3IA3HOT HANIOHA ABOKAHATHHIM
ocuuwockono

o OGjacHH Kako BpeMEHCKa KOMIIOHEHTa

TIpenasHi npoLech 1 akyMyJaiori
esleMeHTH.3aKOHH KoMyTallije
Tpenashu npotteci y peatom RL
Tpenashit npotecit y RC kory
TIacHBHO KOI0 32 MHTErpasberbe
TaciBHO K010 3a Anepenipare

Ipenopyuene naboparopujcke Bexbe

1. TIacBHO KOO 32 HHTErpasLerbe 1
Jndepenimparse

« Ha noverky Teme yuenike
YrO3HATH Ca WLLCBUMA 1
HexoMa HacTage / yuersa,
I1GHOM paZa 1 HauHHIMA
OuetbHBAIbA.

Mecro peanmaunie nacrase

 Teopujcka nactasa ce peaisyje
¥ yunonmuw (70 wacosa)

o JlaGopatopujcke Bexde ce
peansyjy y raGopatopuji 3a
eHepreTCKy eneKTpomKy (35
uacosa)

Tosena onemerna na rpyne

« Tlpuwinkom peanisawje pexsi
ollesetbe e e Ha TH rpynie

Ouemupame Teopujckor jeia
npeavera

BpeaioBaike 0CTBApeHOCTH HEX0a
BPLINTH KPO3:
o npaherse ocTBaperocTH Hexoza





image243.png
MacHBHOT KOJIa yTHUE HA TAJIACHH OGJIHK
wsnasmor wanona

Kona 3a 06pazy
curnaza-

onepaumonn
nojauasaun

« CTi@re OCHOBHIX 3Hatka 0
onepauonin
NojauaBAMM H FHXOBO]
npumenn

o Cruuaibe npakTHInIX
BewTIHa y paay
nojasaBaKinX Ko ca
onepauoHiM
nojauasasiva

© Mi3BpIIH OCHOBHA Meperba
Ha nhepryjyhen 1
HenmBepTyjyhem Koy ca
ONepaLMONNM MojauaBauen

Ae(UHILIC WTa je TO ojatasat, OGjacki
onuiTy 610K weMy 1 HaBee OCHOBHE
napavieTpe nojavasaua

HaBEIe OCHOBHE OCOGHHE WACAIHOT 1t
peasHor oMepauHoNor Nojatasava i
MoryhHocTn npakTiIe npveHe

HaBele KaKo ce Ae(UHILLE HANOHCKO
nojasarbe 1HBepTyjyher n HeBepTyjyher
onepauonor nojauasata

HaBelle W3pA3 32 HIIATHI HATIOH
wnsepryjyher caGnpasa u
AudpepenLmjaHor nojauasaua

aHAI3HpA PAZ OCHOBHIX KOJa A
OMepaLHORIM Nojataates

HaupTa eeKTpIHY weMy 1 oBjacki
HauHH peTBApaKsa CTPYje Y HANoH
NPHMEHOM ONepAILIOHOT Mojauasasa
oGjacH pai KOMIIApATOPCKOT KOJta 1
HaBele 0CHOBHE MOrylHOCTH MpitMene
HALPTa C/ICKTPHIRY LLICMY CICKTPOHCKOT
KO/1a 3a FeHEPHCAFhe TPOYIAOHIX 1
NIPABOYFAOHHX CHIHATA I HABEAE OCHOBHE
MoryhHocTH pivere

aHQIN3Npa Al W CHIMH KapaKTepHCTIKY
N0jauaBaua 3a AYTHINTE BPEAHOCTH
HANOHCKOT Mojaara

KOMEHTapiILLE YTHLA] HATIOHCKOT Nojavarba
Ha edpexat 3aciherba nojauasatkor Ko

Tlojavasas, onurta 6710k wewa. Haviera

W Y7I07a 110}NaBasa y ©IeKTPOHCKI

KoMa.

Vi3pasi 3a HalloHCKO 1 CTpYjHO

Nojauarbe, ynashy n W3TA3HY

omnoprocT

«  OnepaunonH nojauaa, 0COGHHE it
HavieHa

Wjieanim 1 peatuu onepaunonm

T0jauaBau - KapaKTepUCTIIke

Hiepryjyhn nojasiasas

Hennpeptyjyhn nojauasau

Jemmmiaii nojauasau

Husepryjyhu cabupay

Jludpepenuujatin nojauasau

Awmanmsa OCHOBHHX KOJa ca

OMepaLHOIM Nojataatiey

OcHoBHA NpUMeHa KoJ1a ca

ONEPAUHOHNM NOjauaBaAYEM

K010 3 npeTBapats cTpyje y Haron

KomniapaTopcko koo

K070 3a renepiicatse Tpoyraominx

CHFHATA 1 MABOYFaOHIX CHFHATA

Ipenopyuene naopatopujcke Bewkbe

1. Wusepryjyhit u nenspepryjyhi
onepaLionH nojauasas

©

Komnapatopeko koo

3. Koo 3 reHepicaibe Npasoyraokinx it
TpoyraoHiX cHrHAa

Komnonen
enepreTcke
€/IeKTPOHNKE

* CTHIaHkhe OCHOBHHX 3HaHa O
KOMIIOHEHTaMa eHepreTcKe
eneKTpOHIKe, HAMHY pasa,
KapaKTepHCTHKaMa it
1BITXOBO] TpHMCHIT

WaBEJLE OCHOBHY TIOACY KOMIIOHEHTH
eHepreTCKe eleKTPORITKe

n03Haje CHMGOE KOMTIOHEHTH,
KapaKTEpHCTHKE H HAUMH TpiMeHe
N03Haje HANHH IOBE3HBAILA KOMIOHSHTH Y
€NIEKTPHUHO KOO

‘OcHOBHa 110/1e1a KOMIOHEHTH
eHepreTcke enekTpoHIKe

Haeanan npeknaau

Crasne 0. Ananisa paa craihe
anoze

Chaknm Grnonapun tpansicrop (BJT)

*  TecToBE 3HaKbA

Ouemnsame nadopatopnjckn
BeKOH

BpeloBalke OCTBAPEHOCTH HEXOLA

BpLINTH KPO3:

o npaheibe ocTBAPEHOCTH HEXOA

 nsewraje o ypaheri
naGopaTopiickiM BekGamMa

« onGpary aaGopatopujckix
BEKGH HAKOH 3aBpLICHOT
wiknyca

Oxnupin 6poj uacosa no Tewama
© OCHOBHH NI0JMOBH Y €HEPIETCKO]
eseKTPOHMILN
(2 uaca)
o Tlpenashit npotieci 1 ocHoBHa
aKkyMyJaLoRa Konia
(5 uacosa)
« Kona 3a oGpany curiaa
(13 uacona)
o Kownonenre etepretcke
eneKTpOHIKe
(15 uacona)
o Henpasmaun
(14 uacoa)
o Husepropu
(8 uacona)
o Hamsveninn npetsapasn
(5 wacona)
o JeaocmepHit npeTsapaii
(5 uacosa)
o OBnacTi npaxTiHe npHMeHE
eHepreTCke eneKTpoHitke
(3 uaca)

Ipenopyke 3a peasnsaunjy
Teopmjcke HacTase

TpiaikoM oGpaze HacTaBHe Teme
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Tanacn

* VcBajatbe 0CHOBHUX
swatka 0 TaracHva

0BjacHH WTa Cy Tanack 1 Kako HacTajy;
OGjacHH HACTAIAK eACKTPOMATHETHHX Taaca It
pasiIiKyje paIiiTe BPCTE ClCKTPOMATHETHIX
Tanaca;

OGjachi NpHveHY EIEKTPOMAHETHIX Tataca Y
CBAKOAEBHOM AKWBOTY (Ha TIpHMEPY paiapa);
oGjachi puHwIN CynepnosHuKje Tatac
pasukyje nokpetHe ox crojehix Tataca;
YOUM LITa ¢y H3BOPH 3BYKA, KAKEA je pa3iiKa
isvehy 3myia, ToHa n wyva;

OGjacHi OCHOBHE KapaKTepHCTIKe 3ByKa
youn nojasy JIonepoBor e(ekra y akycTui;
oGjachit nojase HHTepepenLje;
AndpaKije 1 nofapHIAILE MeXAHIKIX
Tanaca.

MexaHuuKn Tanach, KapakTepucTHKe,
BpCTe, HACTAHaK.
E/IeKTpOMArHeTHI Tanach,
KapaKTepHCTHKE, BPCTE, HACTAHAK
Pazap 1 erosa npumena.
Tpuiwin cynepriosmumje Tanaca,
nokpeTHu 1 cTojehm Tanach.
AKycTitka, H3BOPH 3BYKA.
Kapakephctitke 3gyka.
Jloniepos edexar y akycTuim.
Hirepdepenuja Tanaca.
Jndpakunja Taraca.
Tonapusauja Tanaca.

Jemoncmpayuonu oeneou:

Bpere raniaca (nomohy Tanacke
MailiHe WIN BoZieHe Kajie).
OxGujase 1 npenavame Taaca
(nowohy Boztene Kane i WSP
ypehaja).

Hirmepepeniunja i mppakimja
Tanaca (ool Boziene kaze wiit
WSP ypehaja).

CBojcTBa 38Y4HIX 13B0PA
(MOHOKOPZL, 3BYIHe BILLYLIKE,
MY3HUKH HHCTPYMCHTH H CIL).
3Byuna pesonanija.

Ou6ujaise 1 npenavaise EM-tanaca
(kavcTponexuM ypehajen). Xepuioen
ornean.

 JacHo 1 KOHKPETHO H3/lararbe rpalyBa ca
OCBPTOM Ha KOHKPETHE NPHMEPE 13
CBaKOZHEBHOT KHBOTA H NIpaKce.

o Pasijabe 1 CTBAPAILE TAKMHNAPCKO AYXA
KOIL yIeHitKa, KpHTHUKOT TIPHCTYNa Y
pelliaBatky NpoGIIEMa, MHAMBIAYAIHOCT AT 1
CMHCA0 3 Capalliby  3AJENHHIKO HATAKerbe
peuerba.

o [lnanHpatse HHTEPAKTHBHHX METONA Paza.
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© CTHLabe OCHOBHHX
MPaKTHYHUX BEUITHHA Y
pazty ca OCHOBHUM
KOMMNOHEHTaMa eHepreTcke
€IEKTPOHUKE

HCTIHTYje HCPABHOCT CHAKHHX

1101y IPOBOAHIKILX KOMIOHEHTH
OGjacHH HauHH pata KOMIOHEHTH
CHEPIETCKE EAEKTPORIIKE y KOTY
jennocmepHe 1 HaiMeniHe cTpyje
ananisnpa paz jeanocTaBmjix
€ICKTPHUHIIX KO CA KOMIIOHEHTAMA
eHepreTCKe eleKTPOHITKE

103HajC OCHOBHE METOLE YKbYUCHba I
HCKIbYUeHba CHAKHIIX KOMIOHEHTH
N03Haje 0CHOBHA YNpaB.baYKa  MoGYHA
KO CHAKHHX KOMIIOHEHTH

VCTIHTA HCTIPABHOCT CHAKHE AHOTE
MepeLeM OTHOPHOCTH y AHPEKTHO] 1
WHBEP3HO] MIOAGPH3ALUH 1t OOpa3AoKI
BpCTY KBapa (KpaTaK crioj, npeki)
HALLPTa CTPYjHO HATIOHCKY KAPAKTEPHCTIKY
CHIDKHC ZIHOZC Y AUPEKTHO] It UHBCP3HO]
N0AapH3ALIjH, OZPELN PALHY IpaBY 1
ACUAHMLIC Paziy TAUKY CHAKHC THOZE
weniTa nenpastoct chakkor MOSFET-a
CHIMH W33y KAPAKTEPHCTIKY CHAKHOT
MOSFET-a

W3BPUIN HCTHTHBAC HCTPABHOCTI
THPICTOpA MeperbeM OTHOpHOCTH H3Mehy
€/1eKTpO.Ia rejT-KATOAA, AHOA-KATOLA
CHIMH CTATIHNKY KAPAKTEPUCTHKY
THPHCTOPA IPHMEHOM CTAHAPAHIX
MEPHIX HHCTPYMCHATA Y AUPCKTHO] 1t
WHBEP3HO] MOAAPI3ALLIjH

oGjacin 1 ZCMOHCTPHPA HauNH paza
UMIYJICHOT KOIIA 33 YKJbyUierbe THPHCTOpA
oGjacin nojaBy MPOMEHE HATIOHA Uy » iy
TOKOM MpoLieca yKzbyuetba (KoMyTalmja
Harlona 1 CTpyje THPHCTOpA Y npoliecy
yibyueisa)

JlapHHITOHOB crioj

Amanisa paa Koa ca CHaKHIM
GUIONAPHIM TPAHIHCTOPOM
Chasin MOSFET

Amanisa pana Koa ca CHaKHIM
MOSFET-om

IGBT(GHnonapkn Tpatsucrop ca
W30JI0BaHUM TejTOM)

YeTBopoc/iojia M0 (AHHHCTOP)
Jlujak

Anannsa paza y Kojly HaH3MeHHUHe
crpyje

Tupucrop (SCR)

Amanisa paza y Koy HamsMeHiuHe
cTpyje

Tpujax

Amanisa pana y Koy HausMeHHuHe
crpyje

GTO — THPUCTOP Ca HCKIbYHHBaIbeM Ha
TejTy, ananisa paa y Kony
HaI3MeRIHE CTpYje

MCT-moc THpHCTOp

MeTozte yK/byuuBarsa it HCK/bYIHBatba
THpHCTOpa M TPHjaKa

Peiaiia W napaneiia Besa THPHCTOPA
Vnpapsbatka u nobyaua kona BIT,
cuator MOSFETa, IGBT-a

Ipenopyuene nabopatopujcke Bexde

1. FlcnuTHBatbe HCIPABHOCTH CHAKHIX
anona

2. CraTiika KapakTepHCTIIKa CHakHe
Anoae(paxHa npasa, paiHa Tauka)

3. Chavkun MOSFET kao npekizau

(W31a3Ha KapaKTEpHCTIK, paaia

npasa, paika Tauka)

VlcnuTHBatbe HCTIPABHOCTH THPHCTOp

. CHIMAIbe CTATHIKE KapAKTEPUCTHKE

THpUCTOpA

6. FIMIyJICHO KOIO 3 YKIbyuerbe i

HCKIbyUeHbe THpHETOpA

S

Henpasmaun

o CTHLAE OCHOBHHX 3HaIba O
HCNIpABbAUNMA, HAUMHY

HaBezie 0CHOBHE GAOK-(y HKIHONAHE
LesUHe HCnpaBsbata
AHATH3HPA PAZl OCHOBHIX BPCTA

Cpeaiba i eekTHBHA BPEAHOCT
NIEPHOHIHIX BeTHMHA
BJI0K LIeMa HCTIPAB bata

"Onepauyons nojauasatn’” u TpeGa
narzacuTh aa ce obpaljusana ko
NpHMEIbY]y Y YIpaBIauKoM ey
ypehaja enepretcke
enexTpommke. 510K wemy
onepaLNONOT N0jataBatia GpAHTI
OIICHO, A MPHMEHY Ha WACATHOM
unBepTyjyhem n Heinpepryjyhen
nojauasaiy. Koo 3a cabipaibe
HATIOHA ca MHBEP3IJOM 3HAKA It
Andepenunjanin onepauronn
nojauasay oGpaTit KoprcTeh
KapAKTEPHCTHKE HICATHOT
onepauoKOr Nojauasaua.

Kox oBpazte Hactase Teve
"Tpesiasi npouiecH it ocHoBHA
aKyMyJlaunoHa Kosia'" HaupTaTh 3a
JATA KA KAPAKTCPHCTHINE
BpEMEHCKe 3ABICHOCTH I HATIHCATHH
ispase mixose mposene (Ges
issoljersa).

V' yBoaHom zeny noriasa
"KoMrioteHTe etiepretcke
€JIeKTPOHMKE" 1aTH OCHOBHY MOAENy
Kommonentu Ee: nacuiie,
aKTHBHE, 10 BpeMeHy HACTAHKA, 110
VIIPABLHBOCTH, 110 HauHy
aKTHBHPaILA, 110 GP3MIH paza.
Har;iachti ocHoBHe 0codHHe
WIEIHOT NpeKITIaUa y3 Mapaienio
nopeherse ca ocoGHHaMa peaiin
GE3KOHTAKTHIIX IpeKitiata, npe
nojeANNaNHE AHATIEE KOMITOHEHTH.
TIpHAIKOM 0Gpazie OCHOBHIX
KOMIIOHeTH, r1€ rojL je To Moryhe, ca
yueHHUIMA YPALHTH  0xroBapajyhi
Gpoj KpATKHX pauyHKIIX npHMEpa y
iy Gosber payMesarba i puMene
CTeuer 3naiba,

¥ HactaHoj Tem
"Henpasssaun”, "Husepropi",
T~
npersapaui’,"JeaHocMepHit
npeTBapaun’ MPeHoCT AaTH
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paza u npuMeHH

o Crinaibe npakTHIRiX
BewTIHa 1 npHMeHa
TeopHjcKiX 3Hama y pazy ca
HenpagLaumma

HenpaBbata
TyMauH jeAHOCTaBHHjexBapOBE
wenpagbaua

KOPHCTH TeXHIKY AHTEpaTYPY 1
KaTaoLIKe NojaTke NPOMBOaUA
HABCLE OCHOBIE KAPAKTEPHCTIKE
WCTpABLAKIX TPaHChOPMATOPA
HaBele perysialiioe KapakTepHCTike
uenpasbaua

OGjackH I0TPEGY 3a MPHMEHOM K
uaTpHparbe HaTIoNa 1 CTpyje
oGjack yci0Be N0 KojiMa ce
wenpasaun wory Hahi y HHBCPTOPCKOM
peximy pasa

HABEILE OCHOBHE JAUITHTHE CIGMEHTE
wenpasbaua

ana3Ipa paz jeanopasiinx n Tpoasiix
HCTIPABLAYa IPHMCHOM CTAHAAPAHIX
MepHIIX HHCTpYMeHaTa

oGjaciu yriuaj LC duatpa na Tanacun
OGANK H3IA3HOT HANOKa 1 CTPYje
wenpasaua

OG]ACHH HaUHH POMCHE 3AA3HOT HaNoHa
Ca IPOMCHOM YT YKbyvierha
THPUCTOPCKOT JeAHOGAZHOT HENpaBbaUA
KomeHTapiie Moryha xaBapijcka CTaiba
jeanogasnux u TpoashiX Henpasssaua

12 32

JenHodasuu noyTanack uenpasbat
Jeaodashi nyHoTaaCHH uCHpassbas
a cpelliboM TauKoM (pa weme npi R
1 RL onepehersy re L—n)
Jearodasta MOCHH HerpaBsbad (paz
wewe npit R u RL onrepeheisy re
L—w)

TpodasHit HCTpaBIbay ca cpebom
TaukoM (pax wewe npu R i RL
onepehietby rie L)

Tpodasii MocHn Henpasssad (pax
uieme npu R 1 RL onepeheisy rie
L—w)

Owtike TpaticopmaTOpa 3a Hanajarse
noje/uHIX HCTpaBbatia

Perynauiona u crossHa
KapaKTepHCTHKA HCTaBbata

o OWITPH 3a M3paBHABatbE

o 3alTHTHH eleMeHTH HCTpaBbatia

Tpenopyuene naboparopujeke Bexbe

1. Jeanodashi Henpaszbat ca cpebom
TAuKOM 1 jeAHO(ATHH HETpaBIAY Y
T'peuosom enojy
Pery;iaiiona kapaktepicitka
jeanogasnor nenpassaua

2. Tpodasn HepaBssau ca cpeamsom
TAUKOM  TPOGAHH MOCHH HCTaBHAY
Peryiauuona KapakTepcTika
TpodpasHor Henpasmata

(u3nuKuM oGjatmberiMa i
IpagKoM NpeACTAB LAY
oarosapajyhuix Tanachix gk,
AKLCHAT I0pet TeopHjCKe anaise
JATH 1 HA IPAKTIAHY IPHMEHY
nojeantnx ypehaja. e rox je 1o
Moryhe anall3HpaTH ca yueHmuima
MoryNeKBapoBe i KaKo 1a x
npenosmat, ca moryhis Mepava
OTK7amarba. ENeMeHTe yIpapbatkix
1 OBy AKX KOTA Koja Ce KopHCTe 38
NIOTOH 1 YNIpABbalbe MPETBapAYHMA
HABCCTH TEXHHIKH, Y3 OCBPT Ha
oarosapajyhy TexHiuKy HTEPATYPY
W KaTAI0LIKE NonaTKe NPOM3BOHaa.
Caaxy HacTasHy Temy o
npeTsapauinma,re je To Moryhe,
IyCTPOBATH KOHKPCTHIM
jeaHoCTABHIjIM pattyHCKIM
npumepiva.

OGAaCTH NPAKTIHE MpHMeHE
pean3oBaTH HHpOPMATHBHO, Y3
HCTHUAE NPEAHOCTH eeMeHaTa
CHEPrETCKE ©/ICKTPORIIKE Y
pasIHuITIM 06AACTHMA NpHMeHE.

Tectose mpiLiaroauTH
TeMATCKHM LE/HHAMA H N0KEBHO
X je YpauTH HajMarbe TpH y TOKY
nonyroauwTa. 3aspui Teet
YPALNTH Ha Kpajy WKOJICKE roHe.
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*  CTHuake OCHOBHHX 3Hamba

HaBe/ie HaMeHy i OCHOBHE rlojiene

HHBepTOpH, HAMEHa 1 OCHOBHE NoJieNIe

Hngepropn 0 WHBepTOpIMa, Ay unBepTopa o Huepropn Bobern Mpeskon
paza u npuveHit oGjacHu HauHK paza u npuMeHy iBepTopa | o  HaroHckit MOHOGasHN HHBEpTOp
o CTuase npakTHaHIX Boljeninx Mpesom (nojam 1 npumun paa)
BewTIHa H pveHa oGjacH HauHH pata n npHMeHy o Lllupincko ivnyicua peryaawija
TeOpHJCKIX 3Haba y paty ca | JeAHOMA3HIX HANOHCKIX HHBCPTOPA nopelierbeM TPOYTAOHOT H CHIYCHOT
HHBEpTOpHMA OGjacHi HauHH pata u IpHMeHy Hanona
jeanoasnix cTpyjhinX unBepTOpa o Crpyjun ineprop (nojam 1 npisi
oGjachi HAUHH Paza U NPUNCHY paa)
PE3OHAHTHIX HHBEpTOPA o Pesouanthit unseptop (Nojam, peanit
oGjacin HauHH paza TPOGAIHOT MHBEPTOPA |  PE3OHAHTHH HHBEPTOP Ca HATIOHCKOM
aHAI3Ipa jeAHOCTABHA ©/IEKTPINA Kol 110Gy 10M, NApAIEIi PE3OHANTHI
ca uBepTOpOM WHBEPTOP Ca. CTpYjHOM M0GY.10M)
TYMauH JeAHOCTABHHeKBAPOBE Ha o Tpodasin wecTonycHH HANOHCKH
WHBEpTOpHMA pansncTopekh nibeprop (IGBT-
1103Haje OCHOBHA NI0GY/HA KO HHBEPTOPA | HHBEPTOPCKH MOCT)
ananisipa paz jeanopasior « PWM Texuike ynpaessaisa Tpoasiin
TPAN3HETOPCKOT HHBCPTOPA, MEPH HANOHE TPAN3HCTOPCKHM HHBEPTOPIMA
W CTpyje HHBEpTOpa IpIMEHOM (cinycra PWM)
CTAHAGPANIX MEPHIX HHCTYMeHATA « TloGyana KoAa HHBEPTOPCKIIX MOCTOBA
anaI3Ipa Pl TPOAHOT TPAH3HCTOPCKOT
WHBEPTOpA, MepH HATIONE 1 CTPyje Tpenopyueue nadopatopujcke pexbe
MHBEPTOPA MIPHMEHOM CTAHIAPIHIX
MEpHIX HHCTYMeHATA 1. Jeanodasnn nanockn nuseprop y H-
KOMEHTApILLC jeAHOCTABHH]eKBapOBE MOCTY Ca OMCKIM H OMCKO-
HIKTHBHINM OnTepehersen
2. Tpodasiit Tpai3ICTOpCKH MOCHI
HHBEPTOP Ca OMCKHM H OMCKO-
WHIYKTHBHIN OrTepeersem
o CTulaibe OCHOBHHX 3Halba 0 | * HABEAe HaMelly it OCHOBHE MoAee o Haiwenimnit npetsapasi, navera i
Hamsvenuann —— HAHIMCHINHIX IPCTBApAYa ocHoBHe nozee
npersapaun nipeTsapaunMa, HauMHy pazia | ¢ OGJaCHN HauHH pasa GasHix peryratopaca | o TIPUHLLMI PaLa HANIMEHHIHIX

W npuveHi
o Crimaie npakTivix
Bewrtika y paxy ca
[ ————
npetsapaumma

jeanocTpariom 1 xBocTparoM (astom
perysauujom

anaI3Mpa Pz OCHOBHIX Koa ca asiit
perynatopuma

ana3Mpa jenHoCTaBHMjCKBAPOBE KO Ca
asHum peryratopiva

OGjacHi paz HAH3MEHINHOT NpeTBapatia ca
LIMHHCKO-HMITYICHOM peryatujont
HaBelle OCHOBHE KOR(HTypauije
TpodhasHiX (asmux peryaTopa

npeTRApata ca (a3HOM peryraujon
1pit oMCKoM onTepeherbem
(jeanocTpana n asocTpana (asha
perysauuja ca Tpijakom)
Hansweniunn (ashi peryaatop ca
LIHPHHCKO-HMITYICHOM PeryiaLijon
Tpodasin dasin perysatopi (ochosHe
Konpurypaunje)

OcHoBia M0GyHa Ko/Ia 32 HI3MEHITHe
npetpapase

Tpenopyxke 3a peanusaunjy
1200PATOPH{CKNX BEKOH

Touerax aGopaTopickix BeGH
YCKIAHTH €2 TEOPH]CKOM HACTABOM.
Ha ysomiw uacosnma ynosuati
yueHiike ca CTpyKTypoM
aGopatopije, HasioM i
OpraHIALIOM paza Kao 1 Mepama
sauTHTe Ha pazy.

Oprammsaunjy BexGH nocTasiTh
TaKo 112 ce y YBOHOM A€y N0HOBH
IPABO CCKTPINHIX Mepeiba 1t
OCHOBE Paa ¢ AHAIOTHIM 1
UTUTATHIM MEpHIM
HHCTPyMeHTIva. Beskoe 1o
MorylHOCTH Oprani3oBaTHt Tako 1a
cBu yucHUL y rpyIIH pae jeany
BeKOY IIH Y LWIKTYCHMA 10 TPH
Berbe. Bewde ce pae Tpi criojeria
waca; 3a 0BO BpeMe TpeGa ypaLITH
Mepeisa H KOMILICTaN H3BwTaj.
BekGe OprauioBaTH TaKo 1a ce
ypau wo mehi Gpoj Haseaenix
BexOH, cx0HO MoryhHoCTHMA
wikoze. Y BeikGava, rie je 1o
Moryhe, I0pe IPAKTHAHOT Meperba
J1e0 BeGE PeaTH3OBaTH KO3
payHapcky cumyaaLtjy.
OueIbiBaILe BEKGH peatiioparit it
KPO3 NIPOBEPY MPAKTHIHIX 3HaIb 1
BelITIHa, T3B. 01GpaHa BeAOH,
npersien m3BewTaja o pazy y
naGopatopuju. [opex yobiuajerix
Mepa sauTiTe (3a0pane yKibyiBarba
6e3 nperieaa HTA...) u3B0pe
Hanajaiba i OCTAE e/eMeHTE BEKGE,
£e je o Moryhe, HanpaBKTH Tako Aa
NOTpEILIHO YK/byuHBaIbe He Jopee
10 HHWTEIbA €. KOAA WK He
Yrpo3H Gesearoct yuenika.
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HaBeJie 0CHOBHA N0GY/1Ha Ko/la 3a
HamIMCHIHE NpeTBapaYe

aHAI3HpA Pl HAHIMEHINHOT NpeTBapatia
ca jeaHoCTpaNOM (BazHOM peryaaujom
OGjacHH NPUHLLII NpOMeNie HANOH Ha
NIpHjeMHHKY y 3aBHCHOCTH O NPOMEHE
yrnia ontepehersa

HAIPTA pery;1aioly KapaKTepHETHK

Ipenopyyene nadoparopujcke Bekoe

Hanomena:

1. ®azun peryziatop ca Tpujaxoni-
jeanoctpana dashia perynauia

Jeanocwepmn

« Critaie ocHOBIIX 3Haika o
jeanocnepHin

HaBe/Le OCHOBHE MOIGTE 1 MPHALITE Ha
KojiMa ce 3CHIBA A JeIHOCMEPHITX

* Hamena u ocHOBHe nojiese
o Tlpuiunn ponT-cexynaor Ganarica

npersapaun NpeTRapaunMa, HasuHy pata | mpeTsapua o MHAMpeKTHH jeAHOCMEpHH NpeTBapaUH
W vy OGjacHH NPHHLLII BOIT-CEKYHAHOT jeanocwepHor Hanowa
o CTauame npakTHHIX Ganaiica « Honep nommas n sonep cnyuras
BewTHHa y pany ca OGjacHH NPHHLLII Paa HHAMPEKTHOT Hanona
jeanocwmepHing jennocwepror npetaapatia « Uonepi ca raBACKOM I0TALIjOM
nipetsapaunma oGjacHu MpHHLKN paza wonepa criywrata | »  Hamencka kona 3a ynpasbarse
wanona umnysicuiv DC/DC npetsapasnva
oGjacHH NPHHLLIN paza uonepa noawata
wanona Ipenopyucne aaoparopujexe pewse
HaBele OCHOBHE N0/EE HOMIEpa Ca
FUIBAHCKOM H30MALIjOM . Yonep enyway nanona
HABEAC NPUMCPE HHTETPHCAHIX KO/ 3
YIIpaBIbatbe jeHOCMEpHIM NpeTBapatiMa
AHAI3NPA TPAH3HCTOPCKOT HoMIepa
cnywrata Hanowa
oGjacki Kako ce Ae(uniLe pakTop
uenysie uonepa
W3BPUIN Mepelba 1 HAUPTa KAPAKTCPHCTIKY
[IpOMEHE I3IA3HOT HATIOHA Y 3ABHCHOCTH
o1 BpenHoCTH (akTopa HeryHe
« TIpivena ericpreTcke CIICKTPOHIKE y
Osaacru  Crutiarbe OcHOBHHX 3Hatba 0 | »  HaBexe 1 0Gjackit ocHoBHe MoryhHoeTH perynauuju Gpsutie Motopa
npakTiune obaacTiva npakTiHe NpAKTHINE NPHMEHE eleMeNaTa jeanocvephectpyje
npumene npuMene enepreTcke eHepreTCKe eeKTpORiIke o Tlpnvena erepreTcke enekTpotiike y
eneprercke enexTpoKe 0GpA3IOKH NPEAHOCTH MpAKTHHE perysauuji Gp3iHe acHHXPOHIX

eleKTpoHNKe

npiMeHe elevienaTa etiepreTcke
CTICKTPOHHKe Y Pa3HANTIM 00AACTIMA

MoTopa

« Tpnvena ypehaja eneprercke
€JIeKTpOHIIKE 32 NOKpeTalbe
acuiXpoHIX MoTOpa

o Tpivenay crcteminna ecrpekiaor
nanajara

o Tpuvena y peryaauiji ocperbersa

 TlpumeHa y noGyan CHHXPOHHX
MamHa

JI03B0:5€HO OACTYNANE O NPOrpaMa.
Moke 2a Gyzte 10 20%, a1 ra Mopa
18 0206pHTH oaroBapajyhu cTpyuHK
opran wikose.
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o Tlpumena y npexocy enekTpiine
enepritje jenHocmeprin nyrem

KOPEJALMJA CA IPYTUM MPEAMETUMA

- OcHoBe exeKTpOTEXHIKE
- Enextpiuna Mepersa

- Meperay enexTpoenepreTii

- EfleKTpHiNe HHCTAIaLMje H OCBETIberbe
- Enextponnka

- Efetpiune Mauwmie

- OcHoBe ciicTeMa ynpassbarsa

- TpakTuyna Hactasa
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EJEKTPUYHE MAUIWUHE

OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PE]] YKYITHO
Teopujcka Hacasa Bewoe TpakTiina Hactasa Hacrasa y 610Ky
1 70 35 105
1A% 62 31 93

2. UMWJbEBU YUEIA

- Vnossasare ydenuKa ca 3uauajem W MOApyHjHMa NpHMEHe TpaHCGOPMATOPa H eEKTPHYHIX OGPTHIX MAIINHA W MATEPHATHMA 32 ILUXOBY H3PALy,

- Vrio3HaBame yUCHHKA CAKOHCTPYKIMOM, HAMHHOM PAia H IIABHUM OLIHKAMA IPOYUABAHIX C/IEKTPHUHHX MALIHA,

- OcniocoGbaBatbe yueHIKa 3a PABIIHO H GE36€IHO PyKOBabe eNEKTPHYHIM MaIlHHAM,

- OcCrocoBHaBaILE YUEHHKA 32 H3BONEHC MOHTAKE, TPHEMHIX OF/IETa I APYFIX HCMHTHBAIbA CACKTPHUHIX MAllIHIA,

- YnosHaBame yyeHHKa ca METOaMa i NPONHCHMA NPEMa KOjHMa ce MOHTAka, HCTTHTHBAA H OTJIe/IN H3BOJIE,

- Vnosnaaibe yueHHKa ca TeXHHYKHM MEPaMa 3aUITHTe i KopHutherby eIeKTPHYHMX MaWuHa,

- Pasbujaibe CBECTH yCHHKA O BAKHOCTH KBATHTETHE M3PAZe TPAHCGOPMATOPA M €ACKTPHUNIX OGPTHIX MAIlIHHA H yCArIALIABaIba HHAPACTPYKTYPE CTAHAAPAMIALLjE,
- OCnocos:LaBaike YUEHNK 112 MOXKe Ca PasyMeBabeM J1a ATH HACTABY APYTHX MPEIMETA Y KOjoj Ce 3AXTeBa O/IPEheHo MO3HABAMEENEKTPUUHIX MaUIHHa,
- VnosHapaibe yHeHHKa ca OCHOBHIM eleMeHTHMa i MeXaHHKOM ENleKTPOMOTOPHOT MOroHa,

- Cruuare 3uaia 0 yNpassbatby i 3aUITHTH CICKTPOMOTOPHHX MOTOHA,

- Ocniocob:masarbe yueHKa 32 YIaBbabe CEKTPOMOTOPHHM NOFOHOM,

- PasBujaibe CBECTH YHEHHKA O HEOMXOHOCTH NPHMENE CABPEMENE TEXHOOTH]E Y YNIPABIbalby C/IEKTPOMOTOPHHM TTOFOHOM,

- Ocriocobmasate yuenika 3a yuethe y WIPAIH TEXHIIKE IOKYMEHTALLE 3a CISKTPOMOTOPHE NIOTOHE,

- OcmocoBIEaBarse YIeHAKA 30 DOy G/5HBAMbE SHARA IS B¢ 0ONACTH PajH JAJseT YCABPIABAKA,
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3. HWJBEBH, HCXOJH, OBABE3HHU U TITPENTOPYYEHHW CAZIPKAJU U YITYTCTBO 3A IMAAKTUYKO-METOJUYKO OCTBAPUBAILE ITPOI'PAMA

Tpehu paspea

YIIYTCTBO 3A
TEMA uns o mapuersy rove yremn e Gy ey | | MOTEMAMA | AMBAKTIKO-METONKO
- OCTBAPHMBAIE [IPOTPAMA
© VnosHasaibe ca sHatajeM M | o HaBelle 3Havaj W yJiory Tpacdopmatopa,  Capxa Tpanciopmatopa,  Ha noveTKy Teme yueHHKe ynosHari
Onurre o noApyujiva npivene reHepaTopa i MOTOpA Y MPOLLeCy NpeoGpakaja |  TeHepaTopa i eNEKTPOMOTOpa ca wBEBMMA  HCXOMIMA HacTaBe /
eexTpuIHIM TpaticdopmaTopa i eneKTpHUHe eHepritje o Marepujatit Koji ce npiMerbyjy 33 |  YUerba, ILIaHOM pajia i HauHHIMa
Maummama €ACKTPHUHHX OBPTHHX  HaBesie MaTepHjane Koju ce KopucTe 3a u3pany | Wspaay Tpacdopvatopa u ouekbHBaIba.
MaumHa i MaTepijativa 3a TpancOpPMATOPa 1 ENEKTPUAHIX OGPTHIX eKTPHYHUX OGPTHHX MaIHHA
HHXOBY H3pay MalIKHa W Pa3BPCTA X 110 0G/1ACTHMA NIPHMEHE | o ACMEKTH NPOjeKTOBAMA O6.anun wacrase
 Carsieziasarbe HAjBKHIUX | o carfiesa HajBakHije acnieKTe NPojeKToBarba eneKTpHaHUX MamHa, Exepretcka | Tpenver ce peammsyje kpos cienche
acrekara npojexTosara €/IEKTPUHHX MaLIMHa W YBIIH IHXOB 3Hauaj y | edukachocT obiKe HacTape:
CKTPHUHNX MalIHHa nosehatby eHepreTcke eKkacHoCTH  Caspemenu npuctyn © Teopujcka Hactasa (70 uacosa)
© Passijaibe CBECTH YUEHHKA O | o CXBATH BAKHOCT KBATHTETHE H3paze CTanaapa3auHjn * naGoparopujcke BexGe (35 wacosa)
BaXHOCTH CTAHAAPIA TpaHC(OPMATOpa 1 CIEKTPHUHHX MatiMKa W | o BakHocT 1 oGe3belerse kpanirera
caBpemeHe TexHozorHje HEONXOHOCT YCaraliaBaiba HAUHOKATHIX Meero peanusaunie nacrase
yearalasarma CTaHaapaa Kao pesy/iTarta cTpaTemike * Teopujcka HacTaBa ce peannsyje y
nHppacTpyKkType TIOCTIOBHOCTH JelHE 3eMbe YanoHHI
cranzapansauje « JlaGopatopujcke BexGe ce peamsyjy
© Crunarbe 3Hata 0 0CHOBHO] | o HaBeJle HameHy Tpascdopmatopa, Matepujane | » Cepxa, Matepujaii i y AaGopaTopHjn 3a eneKTpHIHE
Tpancgopmatopn | Teopuju jexnodasiix Koji Ce KOPHCTe Y 1herOBoj H3pait 1 HaGpoji KOHCTpYKIja Tpancopmatopa MatmHe

TpopazHx Tpancopmatopa
W IBIXOBO] NpHVeHH

o Criuaise 3naiba o HawHIIMA
npepaze TpancopmaTopait
Yrio3HaBAILE Ca OCHOBHIM
MeTozaMa HenuTHBAIbA
HOBOT LI PeMOHTOBaHOT
Tpancdopmaropa npe
nywrama y pax

« Tpenosuasarse najuewhix
KBAPOBA H Y3pOKa KBAPOBA
TpancihopmaTOpa, K20 1
METOZa 3 ILIXOBO
oTkzamarbe

OCHOBHE KOHCTPYKILHOHE /0B
panciopvaropa

 ONHE WIFICA 1 HABEAC CACTABHE ACT0BE
TpaKc{opMATOpCKOT cya  NpHGOpa

« 1aGpojit i oGjacti ocHoBHe MeTozE Xnaleiba
‘tparcopmatopa

 Haese 1 OBjacHH OCHOBHE NOTATKE ca
HATIHCHE MONHLE TPaHC(hOpMaTOpa

» oGjackH MpHHLIN paza TpanchopMaTopa i
JeuHiILe OHOC CTPYja K HanoHa

 AC{UHHILIC HHIYKOBAHH HATIOH Y HABO]KY 1
HAMOTajy, Ka0 I OHOC TPeOGpaKaja
Tpanciopvaropa

« pasyMe 1 0GjacHi CTIHOCT MarHeTHOT (ryKca
pH pazy WACATHOT TpaHC(OpMATOpa

« oGjackH rpaIe pekiIMe pata
Tpanc{opvaTopa (Npasai X0 1 KPATaK c1ioj)

» HaBezie CTPYKTYPY ryGHTaKa y

« Tparcdopmaropck cyx n npusop.
Xaaletve Tpancopmatopa

o Hatniena n7ouiua. OcHoshe
ouike Tpancdopmatopa

o Mpunuin paza Tpancopmatopa.
Ounoc crpyja 1 Hariona

 MiayKoBaim Harion y HaBojKy i
Hawmorajy. Oaroc Tpacdopmaije

o Mzeanu tpancopmatop.
TIpHGAIDKHA CTATHOCT MArHETHOT
dutyKea IpH CTATHOM MPHMAPHOM
Hanony

« Paana crojcrsa Tparcopuatopa
(PeknM pazta Npu NpasHOM XO1y,
PeIKiM pazia npH KpATKOM C110jY)

o TyGuuit criare y Tpancopmatopy
W cTeneh nekopmherba.

o CriosbHa KapakTepicTitka

Tlpc

Iozena oneerna ua rpvie
« Tpiikom peamiauje eskon
Ofleeibe ce fenn Ha TpH Fpyne

Ouenpare Teopujckor aea
BpelHoBathe 0CTBAPEHOCTH HCXOAA

BpUINTY KPO3:
o npahetse ocTBAPEHOCTH HEXOA
o Tectose Iaiba

Ouewupare 1adopatopujcknx

Bewbn

BpeAOBalLe 0CTBAPEHOCTH HEXOLA

BPLINTH KPO3:

o npahetse ocTBapeHOCTH HEXOZA

o mmeuTaje o ypahennm
naGopaTopiickiy BekGaMa

 021GpaHy 1a0OPATOPHICKHX BEKTH
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neduumie cTeneH ekopufiersa

 Ae{uHHILe CTOTbHY KapaKTePHCTHKY
TparicOpMATOpa H OBJacHH YKyITHY NpoMeHy
Hanona Ha TpanchopMaTopy

 0BjAcHH OCHOBHE KOHCTPYKLUIONE eleMenTe
TPOazHIX TPAHC(OPMATOpA, HABEE HAUHHE
IBIXOROT CTIPE3arba 1t 0COBHHE OCHOBHIN
cnpera

* HaBejte yc10Be 3a Napaenai paz
TparicopmaTopa

oM HajBAKHHje KAPAKTEPHCTHKE I YIOTY
HeKIX 10CeGHIX BPCTa TpacdOpMaATOpa

* i3Beze 13pa3 Kojut oMoryhasa a ce npexBHIN
crara TparcopmaTopa Koja ce Moke nocTilin
JIATHM MATHETHIM KOTOM

 oapea Gpoj HaBojaKa 1 NpeceK NPOBOAHIKA
NPUMAPHOT H CeKYHAGPHOT HAMOTAja

o Hagexe 1 AeHHMLLE OCHOBHE
Orlee/HCMHTHBAIbA KOja Ce BPILIE Ha HOBHM
11 ONOpABLCHIM TPAHCGOPMATOPUMA

« nedunmLe BpCTe KBapoBa, Moryhe y3poke
ILIXOBOr HACTAJaIba H HAUMHE OTKIAIbAILA
KBaposa

« Crimtare npakTaanix
BEWITHNA Y HCIUTHBAILY
TpancopmaTopa

< TIPABIIHG MPOTYMaAH PACTIONOA RS NOTATRE
ca HaTNHCHE LI0UMLE TPAHCHOPMATOpA

 HIBPULIN MEPCIbE OTIIOPHOCTH HaMOTaja
jearodaswor waw Tpogasor Tpancipopmatopa

© H3BPLIH HCTIUTHBAE TPAHCHOPMATOPA Y
Pa3HOM X011y, HalIpTa KapaKTEPHCTHKE Koje ce
206Hjajy 113 Or1eaa MP3HOT X01A It OAPEE
cIleMeHTe NONPEUHE rpaHe CKBHBATICHTHE Liewe
panciopvaropa

o U3BpIIM MCTIMTHBAIE TPAHC(OPMATOPA Y

KPATKOM CIIOjy, HALIPTA KAPAKTEPHCTHKE KOj&

npH onTepefietby

o Tpodpasin Tpancaopmaropi -
Aujarpamit cnpesaiba 1 cBojcTBa
wajueuhe kopumherix cpera

« Iapanean pa tpancopmaTopa.
Venosi 3a napanenian pax

o Mojewasaie Hanota
Tpanciopwaropa

« MoceGie Bpcte Tpancdopmatopa
(ayTotpaticopmarop,
TPOHAMOTAjHH TPAHCHOPMATOP,
TpancopMaTOp 32 3aBapHBaILE)

o IMpepaza tpancopmatopa

 Mapas chare koja ce Moske nocTihu
Ca JaTHM MATHETHIM KOZOM
Tpancopmaropa

« Ozpehuparse Gpoja Hasojaa it
Npeceka POBOAHIKA CEKYHAAPHOT
W IpHMapHOT HavoTaja

o Henumusara tpancopmaropa

« Mpujemna nenmusaia

© McnuTiBaibe AMeeKTpUUHE
WIAPAKIBIBOCTH

© Orziex Npaskor X0a 1 KpaTkor
cnoja

o Onpehuparse crenena
nekopuufietsa 110 AHPEKTHO] 1
HIHPEKTHO] MeToH

o Mcnutusare Tpatcopmaropa
nocse pesonTa

 KBapoBi TpacopmaTopa, y3poLut
KBADOBA M ILIXOBO OTKIAMAMbE

Mpenopyyene nadopatopujcke
Bewbe

1. HatmicHa n1oMmLia eHepreTckor
Tpanciopwaropa, Meperse
oTnopHocTH HavoTaja jeaHodastor
W TpodpasHor TparicopmaTopa,
OApEhHBAILE XOMOAOTHX Kpajesa

2. Orea NpasHor Xo/1a eHepreTcKor
Tpanicopmatopa

HaKOH 3aBPLICHOT LHKJTyCa

Oxaupin 6poj uacosa mo Tewama
o Oniie 0 eACKTPHNHIM MAIHHAMA
(5 uacosa)
o Tpascdopmatopu
(27 uacona)
« VBoxy eneKTpiiie 0GpTHE MawiHe
(10 uacona)
o Acuxpone MawiHe
(28 uacosa)

Tpenopyke 3a peamsauujy
TeopHjcKe HACTAaBE

V noueTky Tpe6a nerahuvecto i
yrory TpasicdopmaTopa y npesocy i
JMCTPHGYLUIjH eNeKTPHIHE eHeprije.
Konctpykunjy Tpancdopmaropa
objacHiTH Ha a3 NpUKasa MOJeENa
panciopmartopa. Onpemy
TpancopmaTopa OGpAIHTH OMHICHO ca
OCBPTOM Ha YIIOTY MOJEAHNUX AenioBa
(kyhuuTe, KOH3EPBATOP, NPOBOAHH
W3071ATOP, KOHTPOAHH 1 3ALITHTHI
ypehaju).

3a MPUHLIN pata KOPHCTHTH Mozien
TpancdopmaTOpa i jou Gosbe
‘Tpancdopmartop y nabopatopHjn.
M3BecTn jennocTasan oGpasail oHOCa
CTpyja M HATIOHA 3a HHIYKOBAHH HAMIOH
10 HaBojKy 1 HawmoTajy. Jlati camo
KoHaune Gopmysie Ge3 u3poherba kao n
onHoc TpanchopmaLmje v oGjaiberbe
obpasaua. Pax onepehierior
TpancopmaTopa noemaTpati wiMehy
J1Ba rpaHItHA PEKIMA Paa: NpasHor
Xozia  KpaTkor cnioja. Exsisanentiy
1eMy ZaTH AHPEKTHO Y3 0Gjauibeibe
nojennHuX enemenata ca wewme. Npasa
X0Z 0GjacHHTH Ha peaHom
jeanodassom Tpancdopmaropy.
ObjachuTh ry6uTke y TBOKDY.
OGjaCHHTH HCTIHTHI KpaTak crioj,
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ce 106Hjajy H3 OFIea KpaTKOr Crioja, oapean
cIeMeHTE IMPEKTHE TPaHE CKBHBACHTHE Lieve
panciopvaropa

I3BPUIN TIPAKTIHY TPOBEPY 03HaKa Kpajena
TpaiCchOPMATOPa H MepeIbeM HanoHa
NPaKTINHO MPOBEPH BPCTY CrIpere
‘tparcdopmatopa

W3BPLIN HCTHTHBaIbE TPAHC(OPMATOPa Y
orniexy onTepehiersa, HAUPTA KAPAKTEPHETHKY
crenena nckopHiNersa i Cnosbiy
KapaKTepHCTIKY TpaHc(hopvaTopa

OGjacki TpH KojiM YC10BIMa TPRHC(OPMATOP
HMa MakcHMaan cTenen nekopiuhersa

3. Orzien kpaTkor crioja exeprerckor
Tpanicopmartopa

4. Tlpobepasatbe o3naka kpajesa it
cnpexiie rpyne HavoTaja
TpodpasHiIX TpancopMmaTopa,
oapeluBaise HiayKoBane
CIICKTPOMOTOPHE CHIE 110 HABOjKY

5. Orsienn onrepeherba enepreTckor
TpaHCHOPMATOPa O AUPEKTHO]
MeTOH (KapaKTepHCTHKa CTereHa
nekopuuthersa, criosbiia
KapaKTepucTIKa TpascopMaTopa)

Yeony
enekTpHHe
o0BpTHE MauHe

* CTHLAHE OCHOBHHX 3HAHA O .
MArHETHOM H e1eKTPIHHOM
Ko7y eneKTpINHIX OOpTHIX | o
Mauia

.

 Criliaike npakTHanix .
BewrTina y paay ca
CHCKTPHUNIM 1 MATHETHIN | @
KOJI0M OGPTHIX MaLtHa .

HABCAC OCHOBHC Z1C/I0BE 1 BPCTC HIAYKTOPA
OOPTHIX eNCKTPHUHIX MalIIHA

HABEE OCHOBHA MPABIIA 34 13BOHeTbe
BHILICHA3HIIX HAMOTaja CACKTPIMHIX MallIHHA
oGjackit npHLKT peanizaLkje jeanor
jeaHoCAOjHOT 1AM IBOCTOjHOT HavOTaja
oGjacki Hauni GopmHpara BuwedasHOr
WHAYKTOpa i MpHAIN TecaHHOT 0GpTHOT
MarHeTHO noba

oBjacin Kako ce oapehyje HiAyKoBaH HAMOH
¥ BueazHIM HavoTajHMa

omme KaKo ce w3B0MH X7aerbe 0GpTHI
caCKTpINAIX MaA

TIpOBEpH HEMPABHOCT 03HaKa Kpajesa
Tpodasior amoTaja

nponepit penocen dasa Tpodazior HIAYKTOpA
NPaKTHUHO IMOHCTPHPA 1 OGJaCHH HAUHH
I3paze TPOGA3HOT jeTHOCTO]HOT HamoTaja
NPAKTIFHO ACMOHCTPHP H OGJACHH HasH
I3pate Tpoasior ABocojHOT HavoTaja

« Tloaena CICKTPHIRIX OGPTHIX
MaLlIlHa [eMa BCTH HHAYKTOpa

o Ipasina o 3pohersy pHuepasHix
HawmoTaja. OCHOBHH TI0JMOBH

o Tecaun BHIC(AHI HHAYKTOP

o TecHO OGPTHO MATHETHO NoJke

o MityKoBaiii Hanomi y HamoTajy
jeane dase BHweGazHOr HaMoTaja.
TlojacH 1 TeTHBHI HaBOjHIt
cammman

 Xualjere oBpTHIX MaumHa

Tpenopyuene naGoparopujcke
Bekbe

1. Tponepasarse o3riaxa kpajesa
penociena (pasa Tpodasior
wnayKTopa

Acinxpone
awme

* CTHuame OCHOBHHX 3HaHa 0 .
TeOpHjH ACHNXPOHIX
MAUIMHA 1 1bHXOBO] IPHNCHI | o

HaBeZe HaMeRy i 0GIaCTH NpUMEHe, CACTaBHE
1€710BE H BPCTE ACHHXPOHHX MALLHHA

ONHIIIE W3FEL M HAUHH W3PAE MATHETHOT
KOMia 1 HAMOTaja CTaTOpa  POTOpa, OGjackit
paziiky y Hauniy u3sojeisa HavoTaja potopa
1 y710TY KIH3HIX TIPCTeHOBA W AMPKI/YeTKHLA
NpaBILIHO OBeIEKH KpajeBe HAMOTaja CTaTopa
Ha NPHKJbYYHO] TLI0UM 1 HABEJE OCHOBHE

 Havena, KOHCTpyKLMja 1 BpCTe
acHIXpoHIX MawHHa

« Marwetho koo, HavoTaji, Knu3Hi
NPCTEHOBH W APKAUH LMPKIt

* OGesexaarbe THNOBA, Kpajesa
HAMOTAja 1 TeXHHUKH NOZALI

ACHHXPOHHX MalIMHA

ryGuTKe y Gakpy U peslaTHBHI HATOH
KPATKOT CII0a 1 HAIIACHTH 1HCroB
3navaj 3 napaenan pax
tpancopmatopa. Pax ontepehieor
TpancopmaTopa oGjacHiTH ca
enepreTckor acmexTa,

Tpodazke Tpancopmarope nouetu
a OBjallIbCrbeM MATHETHIIX CHCTEMA Tj.
18 ce TpoazHH TPAHCPOPMATOp MOYKE
issecti nowohy Tpi jeanodasha
onBojena MarweTHa kona i nomohy
jeanor Tpogaskor MartetHor koa. Ha
Lievava oBjacHiTH HaunHe Criajaia
TPOGa3HIIX HaMOTAja Y 3Be31y 1
Tpoyrao. V3 ofjammscibe rpyme crioja
KOPHCTIITH MOJIE CaTa t OBjacHHTH
catii Gpoj i tberos 3uauaj. Hapanenan
Paz OBjaCHHTI y3 AWIAKTHIKY UieMy
Wit UpTE3K, y3 HETHLAME YCI0Ba 3
wenpanan paz. Ykpatko o0jackiTin
HaMeHy 1 HaumH paza
ayToTpancopMaTOpa, TPOHAMOTjHOT
TpanicopmaTopa  TpanchopmaTopa 3
apapiBarbe.

OBjacii koju cy nosaun
noTpeSHH 3a npepaiy TpachopMaTOPa.
Vi3BecTi u3pa 3a cary Koja ce Moke
noCTHhM OApEleHiM MATHETHIM KOTOM.
Jlatit popmyie 3a 6poj HaBojaxa it
NONpeHI Npecek MPOBOAHHKA MPHMapa
w cexynzapa. Ha sacosima Teopijcke
HACTABe YPALTH jeAHOCTABHMjE 3a1aTKe
W rpagirike npHMeEpe Be3aie 3a
oGpaliene HacTasHe jexnHiLe.

OGjacimi kaza ce BpuIM
HenuTHBAILE TPaCHOPMATOPA I Kojt Cy
OCHOBHIT OFIE.UM Kojit Ce 3B0A€ Y
aGopaTopuji KoHCTpyKTOpa. 3a CBaki
o1 Orea/HCNHTHBAIA YKPATKO
oGjacHuTi nocTynax 3ohersa, ye1ose
Koji TpeGa 11a Gy Ay 3a10B0TbeHH 1
203B0eHE TONCPANIIE 33 MpieM
tpancpopmaropa. lati npersiea (110
MoryhcTay, Tagenapio) najaeminx





image253.png
TeXHHUKe KapaKTePHCTHKE ACHHXPOHE MaLIHHE

 OGJaCHH MPUHILIT paZia aCHHXPOHOT MOTOpA

 oBjacii nojam ancoayTHOr H peAaTHBHOT
KnM3aiba 1 Kako ce opehyje, Kao 1 yuecTaHoeT

¥ potopy
HaneJie ryGHTKe CHAre aCHHXPOHOT MOTOPA,

MecTa Ha KojiiMa HacTajy n IeHNIIC CTencH

nekopruhersa

AeuHLC 1 OBjackH CTPY]y Y HaMOTY poTopa

Kalla MOTOp pau HeorTepehen
oGjacHi TpaHCOPMATOPCKO NoHaLIarbe
ACHIXPOHOT MOTOPA KAZa je POTOp FaAKO4EH
HaBeae H3pA3 3 OGPTHI MOMCHT 1 OGjackit
MeXaHiKy KapakTepHCTHKY ACHHXPOHOT
MoTopa

OGjachit Kako ce Mersa cMep 00pTaiba
acunxporor MoTopa

HABEIE 1 YKPATKO OMHILIE OCHOBHE METOZE
NOKPETaILa ACHHXPOHIX MOTOPA

HaBezte 1 0Gjacki MeToe IpoMeHe Gp3ithe
OGpTaIba acHHXPOHOT MOTOPA

pasyMe yc10Be 1104 KojuMa HacTaje
T€HEPATOPCKH PEAIM ACHHXPOHE MallIHHE

0GjacHi OCHOBHI MPHHLUN Pana jeaHopasHor

Motopa i JleSanosy Teopemy
HaBeze Kako ce nokpehe jeanodasii
acunxpoti MoTop

oGjachi cBpXy, HABEE 1 YKPATKO oML
METOAe HCIUTHBAIbA ACHHXPOHHX MALLITHA
HaBeze 1 yKpaTko oGjacki
IPUJCMHAHCTIHTHBAA ACHHXPOHOT MOTOPA
JeuniLe BpeTe KBaposa, Moryhe y3poke
ILIXOBOT HACTAjalba W HAUHH OTKIALAILA

MoTopa

o Kinisarbe, y4eCTanocT y poropy
o T'yGiui crare i crenen

HeKopHherba acHIXpoHor MoTOpa

« Crpyja npaskor xoza
« Tpanciopwaropexo nonauarme

acutixponior MoTopa
OGPTHI MOMEHT acHHXpOHOT
MoTOpa 1 Mexanika
KapaKTepUCTIKa

o Tlpometia cvepa oGpTara
« TloKpeTaibe acHHXPOHOT MOTOpa ¢a

KaBEIHHM POTOPOM 1 IOMEHa
cMepa o0pTaiba
TIoKpeTatbe acHHXPOHOT MOTOPa ca
KIN3HIM NpCTeHOBHMA
Tpomena Gp3iiic oGpTaisa
acHHXpOHOT MOTOpa:
o nowohy poTopekir
ornopHitka
onpoweriom Gpoja naposa
nonosa
o TpoMeHOM ytecTanoCTi
Hanona nanajara
AcHHxpoHa MaLuiHa y
IeHePATOPCKOM peskitMy paza
JeaHOGazHI ACHHXPOHI MOTOPIL.
JleGnanosa Teopena
TloKpeTarse i NpoMeHa cvepa
0BpTarba jeHOGAZHOT ACHHXPOHOT
MoTopa

 VlcTHTHBaIe aCHHXPOHITX MOTOpA.
© Meperse Gpaitie oGpraiba. Meperse

KI3amba

Orzie npaskor Xoa  Kparkor
cnoja

o Mpujemua nenutusarsa
 KBapoBH aCHHXPOHIIX MOTOPA,

Y3POLH KBAPOBA H HHXOBO
OTKIAbAbE

o Criiame npakTiHiX
BEWTHHA Y HCTHTHBAILY
aCHHXPOHHX MallIMHA

® NIPABUIHO NPOTYMauH PacTioNoKHBE NoJATKe

ca HATIHCHE MIoUHLe

o OBJACHH H IEMOHCTDHPA HAYHH MEPErA

Tpenopyuene naGoparopujcke
Bekbe

KBApOBA/CMETHbH y pajLy
TpancopmaTopa, 3a caakit
KBapHajueuhe y3poke 1 Haiie
IbHXOBOT OTKIAMAIbA/TIONPABKe.
OGjaciii ze10e 0GpTHE
CAICKTpHIE MaWIHHE 1 yI0TY
CIGKTPHUHOT W MArHETHOT KOJA
Vi3piuiTit nioeny Mauniia npema
BPCTH HHAYKTOPA, OGPATHTH MojeaiHe
BPCTE HHAYKTOPA 1t OCHOBHE N10]MOBE O
jeanodaziin u Tpodaziim
namorajinva. Haupratt jeanocrashije
Tpodpasiic Hamoraje. TecaHo 0GpTHO
MATHETHO 07be OBjaCHHTH rpagHIKH 1
Kopuuhersem npesenraunja (o
Moryhctay, ca animaujom oGpTHOr
noa). Jlami Konaie dopmyae a
HHYKOBAHE EACKTPOMOTOPHE CILTC Y
HaMOTAjHMa HHAYKTOPA 1 MHAYKTA.
OBjachmtn pasanky mamehy nojactor i
TeTHBHOI HABOJHOT CAuMHIOLL,
Onncarn kako ce Bpun xaaherve
MOTOpa I reHepaTopa (KopHCTHTH
npeseHTaLe)  Ha e MAUIHAMa Y
aGopaTOpHjH NOKA3aTH.
KOHETpyKIUjy aCHHXPOHIX MOTOpa
OGJaCHHTH Ha MOJLeny PaCKIOIbEHOT
ACHIXPOHOT MOTOpA 13 yHEHHLU BitZe
cBaki aco. Haseen Matepujane on
Kojinx ce irspabyjy cTatop, poTop i
witxoBH HavoTaji. [Ipn oGpaai potopa
OGJACHHTH KABE3HI 1 HAMOTaHIH POTOP 1
NOKA3ATH 00 MOAETA 1@ YHeRHLI Youe
pasiky. JIaTH pHKa3 HA3HBHIX
BeAWHHA Koje Ce HaTa3e Ha HATIHCHO]
nuounuw. TIpuLIN paza oGjackii
usikanno Ge3 obpasaua. OGjackiTi
LT je Kmiarbe, Aati oGpasaLl
HABCCTH 3Ha4a) OBOT MAPAMETPA 32
acuixpoHi MoTop. OBjackHTH Besy
wravehy onTepehersa MOTOpa Ha
BpaTILNy, KAM3AILA H CTPY}a Y POTOPY.
OGpAAIITH TIOKPETatbe ACHHXPOHOT
MOTOPACIIONKOM 33¢31a-TPOYTa0 i
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Onruka

* VcBajate OCHOBHHX
snaia 0
saKoHHTOCTIIMA
onmke.

pasinKyje npenamatbe o1 01GHjaba CBETIIOCTH
1 1 OGJACHH OCHOBHE 3aKOHHTOCTH
npenaMarsa 1 G}k CBETIOCT
OGJACHH Or:1EA210 1 COUHBO  OCHOBHE
3AKOHHTOCTH NpeAaMaHsa KpO3 0Be ONTHKe
objexte;

objacki nojase uHTepdepenje,
noARpHALIe n AHCTIEp3Me CBTAOCTH.

Tlpenamatbe CBETIOCTH.
Oxbujame ceraocri.
Ornenana.

Coumpa.

Hirepdepenuja caetziocT.
Jlupaxuja cpersiocTi.
TonaphsaLija CBETAOCTH.
Jlucnepsija. caetaocTH.
Jlonaepos edexar y onHt.

Hexoncmpayuonu oenedu:

Vinrepdepenuua caeriocTi Ha
@perenosoj Gunpusi (nomohy
nacepeKe CBETIOCTH).

Jlippaxuija CBETIOCTH Ha OUITPO]
MBHL, NYKOTHHH 1 TAHKO] KHLI
(nowohy racepeke caetaoCTH).

Tonapisawija ceetioctu (novohy
ToAGpH3ALIONH (iTepa);
(oToENACTHINOCT (y NOAAPI3OBANO]
ceetoCTH).

Jlucnepsija Gese ceersiocti (nomohy
CTaKieHe npusve).

Toraa pedaexcija; 3akon
npesavaiba creTocTH. DopMHparse
Jtka K04 Oresaa.

opwmpatbe ika Ko7 COUMBA.

Mpahere u BpeaHoBame
BpearoBaihe 0CTBAEHOCTH HCXOAa BPUIHTIH

Kpo3:
npahetbe ocTRApeHOCTH HEXOR:
TECTOBE 3Haba;

TecToBE MPAKTINHIX BEILITHHA,

Oxsupuu 6poj yacosa no Temama

OCUITALIE v (6)
Tanacu
Ontuka S
KBaTHa cRojCTR CAGKTpOMArHETHOT
3paveiba H MIKPOUCCTHILA .

CTPYKTYPA ATOMA ..o
CrpykTypa aTomcKor je3rpa.
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OTNOPHOCTH HAMOTaja ACHHXPOHOT MOTOPa
OGjacHi 1 J1eMOHCTPHpa HauiH Meperba
OTNOPHOCTH H30TALIE HAMOTa]a ACHHXPOHOT
MoTopa

0GjaCHH 1 ICMOHCTPHPA HAMH Meperba Op3uHe
OBPTalba KOHTAKTHHM TaAXOMETPOM 1
Ge3KOHTAKTHOM METOOM (CTPOGOCKOMIOM)
objacki Haumn w3Boherba ornesa NpasHor Xoaa
t OGjacki nocTynax oxpelupaiba exevenara
NOMpeUHe rpaNe CKBIBATCHTHE WeMe

oGjackh HawiH H3BOerba OTICTa KPATKOT
crioja 1 oGjacki nocTyna oxpelusaia
elleMeNaTa AMpeKTHE rpatie eKBHBATEHTHE
wewve

oGjacHit 1t AeMOHCTpHUpA Hawit peryaaLuije
Gp3HHE ACHHXPOHOT MOTOPA IPHMCHOM
(pexBenTHOr NpeTBapaua

OGJacHit 1t 1eMOHCTPUPA HANIH MOKPETarba
aCHHXPOHOT MOTOPA Ca HAMOTAHITM POTOPOM it
KPaTKO CTIOjeHIM POTOpOM

oGjacki auiH w3Bohema oraena ontepehersa
' 0npelyHBaIba PATHIX KapaKkTepHCTHKa
acumxporor MoTopa

oGjachit HawiH w3B0NeIba Orena aCHHXpOHE
MaLIHHE Y FeHCPATOPCKOM PEIMY Pana,
oGjacHit yCI0Be MO KOjIMA Ce OTJIeA H3BO,
HaupTa BEKTOPCKH A]ArpaM Hanowa i CTpyja i
farpave akTHBHE  PeaKTHBHE CHArE 3
PA3AMINTE BPEAHOCTIH KAM3AIbA MalIHHE

1. HatnncHa naoumua acHHxpoue
maie. TIpoBepasaie o3naka
Kpajesa it pexocsesa dasa
TpobasHOr aCHHXpOHOT MOTOpA

2. Meperbe OTNOPHOCTH HaMOTaja
jeanodazux n Tpoashitx
acimxporix MoTopa. Meperbe
OTOpHOCTH I30MALMjC HAMOTAja
MehycodHo 1 y oaocy Ha Macy

3. Orlet NPAsHOT XA ACHHXPOHOT
MoTopa

4. OrzeA KpaTKor Crioja acHHXPOHOT
MoTopa

TMokpeTaaibe MOTOpa ca
HaMOTAHIM 1 KpATKOCTOJeHIM
potopow. Ilpowera cyepa
obprasa. Meperbe p3ithie
OGpTaiba KONTAKTHIM 1
Ge3KONTAKTHIM MeToTaMa

6. Perynauja Gpsiite Tpogasior
CHHXPOHOT MOTOPA MPHMEHOM
(ppekBenTHOT NpeTBapatia

7. Oren onrepehersa acuHXpoHor
MOTOpa 110 ZMPEKTHO] MeToLit
CIICKTPHIHOM KOUHHLOM

8. Tenepatopckn pexu para
acHHXpoHE MauHHe

noMoliy poTopckor oTnopHHKa.
Onncari KkoCTpyKuUHjy jeanodasmor
ACHHXPOHOT MOTOpA 1 1heroBe
CAMMHOCTH 1t pasAiKe ca TpoGazHinM.
Tlpn 0Gpami ryGHTaKa y aCHHXPOHOM
MOTOpY pazaBojHTH ryGHTKe O
Y3pOLLIMa 1 JIOKALL]H HA MaATHETHE,
ICKTpHHE I MeXaHIuKe i AaTH
aeunnunjy crenena uckopuwhersa
MoTOpa.OGjackiTH peryaautjy Gpite
npovetom Gpoja naposa MarHeTHix
110108 i (PPEKBEHTHIM PryIATOPOM.
ToceGHy naxisy oOpariTi Ha paa
ACHHXPOHOT MOTOpA Y T€HEPATOPCKOM
pesimy pasa. Kopuetiti caumke, wieve,
npeseHTale 1 ariete 3a oGjaumiberse
KOHCTpYKIUje 1 MPHHLING paza.

T¢ roaje 1o Moryhe, 30skeny
TeopHjy Pa3paLITH KpO3 KpaTKe
pasyHcke npivepe.

OGjackiTi Kaza ce 1 KaKo BpIIH
HCTIUTHBAILE ACHHXPOHHX MOTOPA H KOja
cy OCHOBHAHCTIHTHBAIbA. 32 CBAKO
HCTUTHBAILE YKPATKO OGjacHHTH
nocTynak u3sohersa, ycose koji Tpesa
18 GyJ1y 3010BOJbEHN H 103BOTbCHE
TOAIepaHLIje 32 IPHjeM ACHHXPOHIX
Motopa. Jlath nperziea (o Moryhetay,
‘Tabeaapio) najuewhitx keaposa
ACHHXPOHIX MOTOP, 32 CBAKH KBap,
najuewhe Y3poKke H HAuMHe 1HXOBOT
OTKNabara/nonpaske.

Ipenopyke 3a peaansaunjy

1aG0paTopuicKuX pekbH
BexGe 1o MoryhiocTit

OPaHIOBATII TAKO A3 CBH YueHHL Y
TPy pate jeany BekOY 1IN Y
wikaycuma 10 TpH BeOe. Berkde ce
paic ABa CrIojeHa uaca; 3a 0BO BPEME
Tpeda ypanTH Meperba it

WBeIITa). OUCTbiBaIbE BERGH
PealI30BaTH H KpO3 POBCPY
NDAIKTHUHIX 3HAA H BELITHAS, T35,
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onGpata BexGH. [lopen yoGuuajennx
Mepa 3atTTe (MOUIToBaME NpaBiia
NoHawata y nagopaTophi, aopanie
VKIbYUHBala G€3 NPETXO/IHE NPOBEPE
HTIL..) CTPOTO BOIHTH paviyHa 0 Mepava
§e30CAHOCTH 1 3AWTHT 1 31PABLA HA

pazy.

Hanowmena

JI03BOIEHO OJICTYMaMe O MpOrpama
Moke 1a Gyne 10 20%, anu ra Mopa
on0GpHTH oarosapajyhu cTpyuni oprai
wkoze

Yersprn paspea

VIIYTCTBO 3A
TEMA s oy e oGy | MOTEMAMA | AWIAKTHIKO-METOMKO
: OCTBAPHBAISE IIPOTPAMA
o CTiiliaibe OCHOBHIX 3Haiba 0 | ® HaBede HaMelly, 0GJIACTIH NIpHMEHe 1 cacTapiie | » CBPXa, pHMeHa 1 KoHCTpyKiija | ® Ha noueTky Teme yuenike ynosarit
Mamune TeopHjit Mauia Z€710BE MALIA jeAHOCMEpHE CTPYje MaluiHe jeaHocMepHe CTpyje Ca WBeBIMA H HCXOMHMA HACTaBe /
jeanocvepue jeanocmepre ctpyje, « one w3ren n oGjacun ymkuy « ToGyaa (miaykrop), apmarypa YUetba, IIAHOM Paa i HauHHIMA
crpyjen 1BIXOBO] IPHMEHIH 1t HAJBKIN]HX KOHCTPYKTHBHIX 4€10BA MAILHe | (MHAYKT), KOMYTATOp, Apkau upKit |  OUEHHBaiba.
cneunjanne onpkasaiby jeanocmepre crpyje W apke
eneKTpHUHE | o VnosHapaibe Ca OCHOBHUM | o IeMHHLLE OCHOBHE NOJMOBE  npaBiia kox | o Hamorasaie apmarype. Ilersacta | OGauuu nacrase

ammme

KoneTpyKujava
CHCUMJATHIX CIEKTPHIHIX
MaLIHHA, HAUHHOM bHXOBOT
pasa, Gy
KapakTepHCTHKaMa 1
npiyenoM

HAMOTABAILA HHAYKTA H YIPOINCHOM LIeMOM
npeactasi oGe n3peaGe HavoTaja (netacta u
BasosiTa)

 OGjacHi HawMH paza MaLLIHE jeaHocMepHe
ctpyje Kopictehi ynpotuhenit Mozen i wemy

© U3BE1E H3PA3E 30 MHYKOBAHM HATIOH Y
aPMATYPI I €1EKTPOMETHETHH OGPTHI MOMEHT
MalUHie  HABEIE HAUMHE OOYhHBaIba
Maiie jeanocwepHe crpyje

« pasyme nojasy MarHeTHe peakLje HIIYKTa,
OGjCHM theH UITSTN YTHILA]  HABEAE HAUMHE
OTKIamAMA MoCTeNLA

o Ztepmume nojam KowyTauje, pasMoTpH
(u3HKy CywITHHY pOLECa KoMyTaLije
(wemaTcKi npikas), nasee Moryhe
KOMYTaLlfje i CpeACTBa 32 NOCTH3AIbE 106pe
KOMyTaije

W BanoBHTA H3BEAGA CA
ynpouiherom wemom HamoTaja
« KaKo pazn MatiHa jeasocMepHe
cTpyje
© Wi1yKkoBaHU HATIOH Y apMaTypH,
HaunHm noGyhBasa, w3pas 3a
OGpTHU MOMEHT
o Peakunja apvatype, nocieaue i
HauHH eTMMHHICatb
« Komyraunja
« Bpere mammHa jeHocmepre cTpyje:
oTeiieparop ca He3aBHCHOM
noGyzom
©MoTop ca He3aBiCHOM
noGyzom
©Mortop ca peaHom oGy oM

op: OpT

Tlpeaver ce peanyje kpos crenehe
oGuke HacTage:

« Teopujcka Hactasa (62 uacona)

« 1aGoparopujcke pede (31 uacona)

Mecro peannsaumje nacrase

« Teopujcka HacTasa ce peansyje y
yuommm

« JlaGopatopjcke Bede ce peaniyjy
¥ TaBOpATOpHH 32 CAICKTPHYHE
Maunhe

« 3a one nerde Koje Hije moryhe
PeATI3OBATH Y LIKOTH, OpranH30BaTH
nocety npenysehima/noroniva Kkoja
ce Gase OBHM 1OCIIOM

Ioaena onesbema Ha rpyne
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« Crmaarne npakTiraii

BEIITHHA Y HCTIITHBAY
MoTopa jeanocmepHe CTpyje

© pasIKyje BpCTE MalllMHa jeIHOCMEpHe CTpyje
Npema Hasiiy noGyhunarsa, edunie
OGjacHit 1bHXOBE PaaHe KapAKTEPHCTHKE

W30 1 aATH3HPa Moryhe HavHHe Metbarba
Gp3Hiie MawHa jeanoCMEpHe CTpyje

« OGjacHi CTPYKTYPY M BOBE OApKaBaba
Ml jeaochepHe cTpyje

© HaBexe H YKpATKO OGjackH npijemha
HCMHTHBAILA MALIHA JEIHOCMEPHE CTPYje
(onpelyarse crenena nckopihersa no
AMPEKTHO] H HHAMPEKTHO] METOMI,
HCTIHTHBAILE 3arPeBatba, HCMHTHBANE
AHENEKTPHAHE WAPAILHBOCTH)

« omHIlie CTPYKTYpY CK7IoNa MatiHe
jemHocMepHe CTpyje ca MOy POBOAHINKIM
KomyTaTopom i nomohy ynpoushere
NpHHLMIMEHe Lieve OBjackH HaulH paza

* HaupTa LeMy i omHILe jeanopazHK pean
KOMYTaTOpHH MOTOP, 00JaCHH HasK paxa i
HaBeze ILeroBy yNoTpesy

© HaUPTa LUeMy, ONHLLIE H3IIEA W HAUMH Paa,
HaBeze MPHMeIy 1 KapaKTEpHCTHKE
VHHBEP3UIHOT KOMYTATOPHOT MOTOPA

© OIlHLUIE PeryI3HOMH MOTOP U HABELE 1heroBe
OCHOBHE KapaKTEpHCTHKE

© HaBele OCHOBHE KOHCTPYKLIHOHE
KapaKTEpHCTIIKE CepBOMOTOpa

« IpaBIANO NPOTYMAYH MOAATKE ca HATIHCHE
II0UHLLE MaLlIHHE jeaHOCMEpHE CTpyje

o MepHIM TIOCTYITKOM OZPEAH A it Cy
NPHKLY\HI KpajeBH HaMOTaja jeanoeMepHe
MalliHe PABILIHO O3HANEHI

o MEpHIM TIOCTYTIKOM OZPEAH OTIOPHOCT

HamoTaja n0GYJLC 1t apMaType

OGjacHi 1 AeMOHCTPHPA HCUTHBAILE MOTOPA

jeanocmepHe cTpyje ca He3aBHCHOM 0GYA0M

nomohy ezeKTpiute Koumue (oapehpabe
crenena nekopiiherba 1 OGPTHOT MOMEHTa)

« OMIHILC 1 ICMOHCTPHpA HCTHTHBAIbE MOTOpa
jeanocmepHe cTpyje ca peanom noGy10m
nioohy ezeKTpoaMHamoMeTpa (oapelBarse
KOPHCHE MEXaHHIKE CHAre MOTOPa)

JjenmocMepe cTpyje:
©3a MOTOpe Ca HE3aBHCHOM
110Gy 10M, 1IpeKo HanoHa

apuarype, crabmetbem nodyae
W KOMOIHOBAHO
32 peAI MOTOp MPOMEHOM
Hallona Hanajama i
uieHTHpabeM 0By e
« OapKaBaise MallHHa jeaHoCMepHE
ctpyje. Oapiasarse y
eKcronoaTaujit
« Mpujemnancniisarba
« Mawnie jeanocmepiie crpyje ca
1101y IPOBOAHIKIM KOMYTATOPOM -
NpHIHLIN paxa i KoHCTPYKUNja
 KoMyTaToptie MaiHe 3a
HaiIMeRIHY CTPY]y:
o Jenodasin pearn
KOMYTATOpHIH MOTOP
o VhiBepanni KomyTaTopHit
MoTOpH
o Penymsioni Motop. Hsspuiii
MOTOpH (cepBOMOTOpH)

Tpenopyuene 1aGopatopujcke
Bewbe

Harnucna niounua maumxe
jeaocwepHe cTpyje, nposepa
O3HaKA IPHKLYHIX CT3AbKH,
VCTIHTHBalbe HAMOTa CTATOpA 1
poropa

Orzien npasior xoaa retiepatopa
jenmocmepre c1pyje ca
HE3ABHCHOM 105y 10M

3. Oraen onepehersa rencparopa
jemnocmepre cTpyje ca
HE3aBHCHOM 110GY10M

o TIpuankoM peanmzaumje BekoH
Onteserbe e e Ha TpH rpyTie

Ouerupare Teopujckor aena
Bpeiionaise 0CTBAPEHOCTH HCXOTA

BPUINTH KpO3:
« npahieibe oCTBAPEHOCTH HEXOAa
« TecToBe 3maa

Ouewuame nabopatopujeiux

BeOn

BpeAoBatke OCTBAPEHOCTH HEXOLA

BpUWIHTH KPO3:

« npalieie ocTBAPEHOCTH HEXOMA

« sewraje o ypahenim
aGopaTopijckim BekGava

© 0aGparty T1aGOPATOPHJCKIIX BeKGH
HaKOH 3ABPILICHOT LHKIyCa

Oxaupun 6poj uacosa no Tewama
 Mauitie jeaocvepHe cTpyje
cheunjaie eeKTpHAHE MaHie
(18 wacona)
o Cinxpotie Mauiie
(22 uacosa)
© ENleKTpOMOTOpHH MOrOHH
(22 uacosa)

Ipenopyke 3a peaansaunjy
TeopHjcKe HACTABE

Ha novery netahu yory
NoApyyja npiNene MatmHa
jeanoemepHe ctpyje. KoncTpykujy
oGpanNTH y3 pika3 Ha Mozeay,
AWIAKTHIKO] WCMH WM Mpe3eRTALIjH.
OBjacHiTi KOHCTpyKLIjy 070Ba 1
TIOAHIIX HaCTaBaKa i pactioey
MarkeTHe uRAyKWije nenon wirx. Jlari
NpHKa3 1 oBjallieibe HaMOTaja
WAYKTa W HRRYKTOpa. TIpH 0Bpan
poTopa odjackuTH crieunuHOCTH
PoTOpCKOT HaMOTa, a noceBHo Herahn
KOHCTPYKLW]y  3HAuaj KOJEKTOPA W
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4. Orzen MoTopa jeanocmephe cTpyje
ca He3aBHeHOM 110Gy10M nomohy
elleKTpHuNe KouNHLE

5. Ornen MoTopa jennocuepie CTpyje
ca pearom nody oM novohy
exexTponnHavoveTpa

Cunxpone
maume

« Criuaibe ocHOBHHX 3Halba o
TeOpHj| CHHXPOHIX MaLlHHA
W 1b1IXOBO] IpHNCHH

© HaBejie YJI0Ty, NIOJpPYYja NpUMeHe W oL
CKII0M H CACTABHE AC/I0BE CHHXPOHHX MallHHa

© OMHIIIE OCHOBHE KOHCTPYKLUOHE OJLIHKE
TypGorenepatopa u XuIporeneparopa n
HCTaKHe GHTHE Pasyiore 3a IHHXOBY NIPAKTHIHY
peanmsaunjy

© HCTAKHE OCHOBHE OMILITE OUTHKE CHIXPOHMX
MaliliHa 1 JeuHLLe 0cHOBHE MOjMOBE

« 0GjacHH NPHHLMN pazia CHHXPOHOT reHepaTopa

© OMHIIIE 7IEN0BAIbE MATHETHIX HAMIOHA
HIHYKTOpA H HHAYKTA Y MehyrBojkDy cHixpone
MalIiHe, HLPTA 1 OGACHH IbHXOBE BEKTOpCKE
ujarpavie w AMjarpas cTpyja cHEXpOHe
maumte

© umenyje 1 oGjacHu BpCTE MarHeTHHX (ryKcera
Koji HACTa]y Y MATHETHOM KOITY CHHXPOHE
MaumHe

o slechMHHLIE MATHETHY peaKiujy HHYKTa i
HanNpaBH yNOpeAHH NPEreA HeHOT YTHIAJA Ha
Pl CHHXPOHE MAUIMHE MPH PAsHIHTHM
BpcTama onmepelietba (AKTHBHO, HHAYKTHBHO,
KANALATHBHO H MEILIOBHTO)

© HaBeJie HANIOHE HHIYKOBAHE Y CTATOpY,
objacim wpase u Haupta ynpowhenn
BEKTOPCKM IHjarpan THX Harona

* W3BeIE MPHGILKAN H3PA3 32 MOMEHT
€1eKTpOMATHETHIX CiLIa H3veDy poTopa it
CTaTOpa, HAlIPTA YraOHY KApaKTepHCTHKY
MOMEHTA KOl CHHXPOHE MALIHHE Ca Ny HHM
HHYKTOPOM M 0Gjacki yCioB cTaTiike
cTaGuIHOCTH CHeTeMa

o slepuHHLIIe, HAUPTA 1 aHATH3UPA
KapaKTEPHCTHKE CHHXPOHOT reHepaTopa

o HaBene ryGUTKe CHare W MECTa rie HacTajy,

e

« CBpxa, npiMena i KORCTpYKIHja
CHHXPOHIX MaLHa
© OcoGeHOCTH KOHCTPYKIIWje MatIiHa
Belinx crara:
©Maurie ca myHi
WHIYKTOpOM
(typGoretieparop)
©Martihe ca HCTaKHyTIM
T0JI0BHMa (XIPOreHepaToph)
© OCHOBHE OJUTHKE CHHXPOHHX
MatHa
 Haunin pana ciuxpotior
retepatopa
 MarHeTHi HanoH HHaYKTOpa 1
MHYKTA 1 1HXOB BEKTOPCKH
wjarpam. BexTopeki aujarpam
cTpyja
© MarkerHit ykceni CHXpOHE
Matite
 MarserHa peaKiuja HHIyKTa npu
pashinm Bpetama onrepehiersa
© MIHyKOBAHH HATIOHH Y CTATOpY.
Vnpourhenn BekTopekH Aujarpant
Hanota
 EZeKTPOMArHETHI MOMEHT.
Cratiika craGiamoct
 KapakTepicTitke cHHXpOHOr
retieparopa:
© KapaktepicTiia Kparkor
cnoja
©Cnosbia KapakTepHCTHKa
o KapakrepucTia nobyze
« Mpernex ry6uTaxa i crenen
nekopuhersa ciare

TNapasienaH paj CHHXPC

HETKHLA KAO e/ICKTPHUHE BE3e MalliHe
A CIIOLAUIBHM AE10M CIEKTPHINE
uneTarae.

Hasectu Bpete noGysie 1 aati
wiemarcki npHkas. OGJacHITH NPHHLHT
PAza reHEPATOPA 1 AATH OCHOBHH
0Gpazall 32 HHAYKOBAHI HATIOH.
TIpiiiKoM OGjailiersa IpHHLINA paza
MoTOpa jeamocvepHe cTpyje nohi o1
€710Batba MATHETHOT 11053 Ha
npoBOAHIK ca cTpyjom. OBjackiTi
CMep 0GpTaiba POTOpa y JABHCHOCTH O
cvepa cTpyje y poTopy i cvepa
raaHor MarnerHor paykea. Martetiy
peaxiujy HHIYKTa 1 KOMyTalhjy
OGjacHITH rpad Kt 1 (i3KaTHO.
KopHCTHTH CtitKe, wieme, npesenTaije
W aniere 3a oBjalLeibe KOHCTPyKLie
W npHHLIIa paa.

HagecTn Moryhe naunie Memarsa
Gpante, 110ceGHO 3a MalliHe ca
HE3ABHCHOM M0GYA0M, 2 M10CeHO 3
MaLllHe ca peaoM M0GYIOM, Y3
YIIOpeAY aHAH3Y MeXaHHUKIX
KapaKTepHCTHKa H HCTHLAIbE A0GPIX I
JOUIIX CTPaHa CBAKOT 01 HAUHHA,

OGjackTH cHeTeM OApkaBaiLa
MauHa jeaocvephe cTpyje, Hasozehi
CTPYKTYPY, BIIIOBE H TEXHOTOTH]Y
OApkaBarka ca akLeHTOM Ha Tekyhu
pewonT Mawne. Herahn najsaxinje
npijeMHe orzieste HOBHX MauiHa jec
WAH HAKOH PEMOHTa.

Herahit 3nauaj, noxpyuja npivene
W YI0TY CRIeUMjaTHIX e/IeKTPHIHIX
Mawiia. 3a Mawhe jec ca
1101y IPOBOHIAKIM KOMYTATOPOM
OGpANTH KOHCTPYKLM]Y  HAUMH paza
a OCBPTOM Ha NPEKIAANKII PEXKIM
PAAQ 1102 NPOBOHHIKIX eAEMEHATa.

Tlpit 0Gpat CHHXPOHIX MaLIHHa
N0ceGHy NIy MOCBETHTH CHIXPOHHM
renepatopia. Koa koHCTpyKLuje
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« Crumarse npaxTiamix
BellITIHA Y HCTHTHBILY
CHHXPOHIX retepaTopa

OGjacHH KapakTepHCTHKE cTeneHa
wekopHhersa 3a pasinTa onepeherba
CHRXpOHE MauHHe

o pasyme n0TpeGy 3a NAPACTHIM Patom
CHHXPOHIX [CHEPATOPA, HABEAE YC/I0BE 32
napasienat pax i oGjackH noctynke
CHHXPOHI3OBAILA eHEpaTOpa MATHX 1 Behix
chara

« objackn pacnioaeny akTuBHor onTepehersa Ha
reniepatope y naparenom pazy novohy
ypowheHor Aujarpava Hanowa i cuara

o 110K 2106pa CBOJCTBA H HEAOCTATKE
CHIXPOHHX MOTOPA I YKPATKO OGjachi HauHHe
TIOKpeTatba MOTOpa

* OMiILe KOHCTPYKIUy CHHXPOHIIX MOTOP ca
CTAIHIM MATHETHMA, HABEAE IHXOBE
0coBeHOCTH, NIOApYHja piMeHe i Hajueihe
KopHhiehe BpCTE OBIX MOTOPA

o oGjacHi MpHHLLIN paza (y3 IPHHLMICKY wievy)
W HaUHHE YTIPAB barba KOPAUHITM MOTOPIMA

« wrycTpyje 1 oBjachi MeToae 10GHjaima
KapaKTEPHCTHKa CHRXPOHHX MallHa 1
aNAIpA KapaKTEpHCTHKE

« IpABIANO MpOTYMANH MOZATKE Ca HATHHCHE
[LI0UHLLE CHHXPOHE MALIMHE

© I3Mepi OTNIOPHOCT H3ONALe CHIXPOHE
Maunie

« I3MEpH OTIIOPHOCT HaMOTaja CHHXPOHE
Maunie

« OGjacki 1 IeMOKCTpHPa A00Hjarbe yAaIHE 1t
CHIa3HE Fpae KAPAKTEPHCTHKE NPA3HOT X042
CHHXPOHOT reHepaTOpa

« ojacin 1 eMOHCTPHpa 10GHjatLe OCHOBHE
KApAKTCPHCTHKE KPATKOT CI0ja CHHXPOHOT
TeHepATOpa MPH TPO(A3HOM KPaTKOM CIojy

« omHLE 1 eMOHCTPHpA A0BHjalLe CrIOTbHE
KAPAKTCPHCTHKE CKXPOHOT [CHCATOPA NP
pastanTin onTepeherbinia

« oGjacii 1 ICMOHCTPHPa A0GHjaIbe
KapakTepheTHke nody.e (peryaunje)
CHIXPOHOT TCHEPATOPA MPH PABTIANTIM
onepehersima

 0Gjacki 1 JEMOHCTPHPA Napatenai pai asa

renepatopa. YC0BH NapanenHor
pana
« Pacnionena ontepehersa npu
napaneHoM pajy
© CHIXPOHH MOTOPH - CBOJCTBA I
nokpeTarbe
© MoTOpH ca CTaTHInM MarHeTiMa
 KopauHit MOTOpH - MpHHILMI paja i
ynpasaise
 McnuTuBaie CHHXpOHIX MawHa:
o JloGujarbe KapaKTepHcTIKa
NIPA3HOT X/ i KpaTKOr Crioja
o JloGHjarbe criomhe
KapaKTepHeTHKe it
KapakTepHeTHKe noGyze

Ipenopyuene aaGopatopujcke
Bewbe

1. Hamnca naowiua cuixporie
MaLlie, IPOBepa croja HaMoTaja
CTaTOpa, HCMHTHBANE OTIOPHOCTH
W30nALIMje, Meperbe OTNOpHOCTI
HAMOTaja CHHXPOHE MaltHe

©

JloSujarbe KapakTepHCTIKe
TPa3HO X0a CHHXPOHOT
rencpatopa

3. JloBujame kapaktepictuke
Kpatkor crioja

4. JloBujarbe crosie
KapaKTEPHCTHKE CHIXPOHOT
reHepaTopa

wcrahu anasoruje ctatopa TpodpasHor
ACHHXPOHOT MOTOpA 1 CTATOPA
CHXpOHNX Mawiha. TPITHKOM
oGjauibeisa BpCTa POTOPA KOX
CHIXPOHOT TeHEpATOPa KOPHCTHTIH
AIAKTHUKE WeME 1 MOAEE XIAPO i
‘TypGoreHepaTopa  yKpaTko HasecTi
1bI1XOBE KapaKTepHCTke, OBpazy
NPHHLLITA Pata CHHXPOHOT TCHEPATOPA
u3BecTH npeko DapajejeBor akona
enekTpoMarHeTHe HHAYKWe ¥
AHHjeKOM npoBoHHKy. JlaTh 3pas 3
WHYKOBaHH HATIOH 110 (ha3H CTATOpA
OBjacii noGyay retiepatopa.

Tleuurcarit 1 ananzupati
HajBaKHUje KAPAKTEPUCTHKE
CHIXPOHIX FEHEPATOPa, Y3 MPAKTIHUHE
BekGe CHIMAIb KAPAKTCPHCTIKA Y
saGopatopuju. Hanpasiti npersiea
ryGHTaKa CHare y CHIEXpOHO] MALIHN 1
Jaedunicari crenen uckoputhersa, y3
YII0peady ca acHHXPOHOM MALIHHOM.

Tapazenian paz u CHXpoHIBaLLY
a MpekOM M0POGHO OBpANTH, 110
MoryhcTay IBectit cimytaunjy
napasenor paza ta PC patyapy (y3
orlea y s1aGopatopji).

OGjacimTit N paza
CHHXPOHOT MOTOPA Y3 LPTEIKE, LLICME,
ororpagitje Mozere i npeserTauje.
HarmiacuTH Haunie Hanajaisa cratopa i
poTopa. OGpaHTH KOHCTpyKLIy
MOTOpA Ca CTATTHIM MarHeTHMa 1
OGJACHHTH HAuIH BIXOBOT NYLUTAL Y
paa. OBjacHiTH NpHKIN paia
Kopauiiix MoTopa (y3 kopiuuherse
npHHIMIMETHE WeMe), HapecTi
OCHOBHY MOZEY MpeMa HaulHy
Hanajaika (YHHMOAAPHH, GHNIOAAPHH) it
ucrahi NIPABLIC PHMCHE Y CABPENCHIM
noroHiMa.

I’ae ro je To Moryhe iosery
TeopHjy Pa3paNTH KpO3 KpaTKe
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CHHXPOHA FeHEpaTopa NpH aKTHBHOM
onepehersy (HajnpocTiju caiyuaj) nosohy
CHIXPOHIBLHONIX CHjaTHIA

5. JloGujatbe kapaKTepHCTHKe oGy e
CHHXPOHOT renepaTopa

6. Ornien napasieamor paza
CHIHXPOHUX reHepaTopa

Esexrpomoropun
noronn

« Vnosmasarbe ca ocHOBRIN
CTIGMEHTHM I MeXaHIKOM
CIIGKTPOMOTOpHOT NOrOHa

« Ocrocobmasarbe 3a 360p
CIIGKTPOMOTOpa 32 KOHKPETHE
3axTeRe npoueca

* CTHuame 3Hamba 0
YIpaBbasy 1 ATHTH
IIGKTPOMOTOpHITX MOTONa

« Ocrocodmasarbe 3a 3pany
TeXHHUKE OKyMeHTalllje 3
€IIeKTPOMOTOpHE NoroHe

CXBATH MEXaHHKY €1EKTPOMOTOPHOT NOroHa,
nedunue pana craia, Haseae u objaci
OCHOBHY KHHEMATCKY jeHauMHY 32 NpetasHa
crama y norony

OGjacHi HauHH Criajarsa eIEKTPOMOTOpa 1
PAlIHe MallHe, HaBesle OCHOBHE eeMeHTe
MEXaHHUKOT MPeHoca, KpHTEpHyME 32 ILHXO0B
0n1abup, Kao H eEMEHTE YNpaBLAKe
anaparype norona

W3pauyHa oHOCe MpeHoca Gp3HHe i
MEXaHHUHOT OTNOPHOT MOMEHTA ca MecTa
KOPHCHOT Paja a BpaTIiIo MOTOpa

YCNOCTaBH patyHCKy Besy uamehy
TIPABOANHHICKOT H KPYSKHOT KpeTHha

nasete Hajuewhe pekIME paza y oromy i
OGJACHH KOHTHHYAIAH W HHTEPMHTEHTHI pat
eneKTpoMoTOpa

HaBpOjH 1 OMHILIE BPCTE €TEKTPOMOTOPHIX
noroa

HanpaBK nperien (y3 KpaTak onc) HokpeTatsa
(3aneTama) u Kouerba Hajuemhe kopumhennx
erleKTpoMoTOpa

OGjaCHH reHEPaTOPCKO KOUEHhe ACHHXPOHIX
MOTOpa M NPOLEC PeKynepaluje e/l eHepruje y
MPpexKy

W3IBOjH HajBaXHHje KpUTEpH]yMe 32 H3GOP
CICKTPOMOTOPA H, Ha OCHOBY KATATOUIKHX
nostataka nponssolava, o/1adepe NpasH MOTOp
3a n0Tpese 0ApeleHOT eTEKTPOMOTOPHOT
noroa

YKPATKO OMIHIIIE NOCTYNIAK NoBE3HBaIba
€IEKTPOMOTOPA Ca MPEKOM H HaBpOjit
najueimhe kopuwhene ypehaje i esemente 3a
YKIbYdHBatbe H 3ALITHTY €1EKTPOMOTOPa i
oBjach ixoBY yi0ry

HaBesle NOCTYMIKE Kojl NoApasyMeBajy
YTIpaBIbatbe eNEKTPOMOTOPHMA, eEMEHTE KOji
Ce NPU TOME KOPHCTE 1 HAUHHE YNPAB/batba

« Mexaniika niorona

o Cripesin eementi mvehy
€/1eKTPOMOTOpA 1 paiHe MallHHe

o PauyHaibe NPEHOCHIX OAHOCA
(Gp3ntie n 0OpTHO MOMEHATA)

 MelyycoGHo npetsapaise 1
npepauyHaBatbe KpYKHOT 1
NpABOIMHKICKOT KpeTarba

o Pesinn paza. Korminyanan
MHTEPMHTEHTHI pai
enekTpomoTopa. Bpcte norona

* 3aneTame H KOueHe
esekTpomoTopa. Pekynepauuja
CACKTpHIE CHeprHje ¥ MPeXy

 M3Gop enexrpomotopa. Karatourki
nozau

©OBaseste Mepe 1o
Mel)yHapOHIM CTaHAapIMA

oCrara, enepretcka
edukacHocT 1 5poj o0pTaja.
3avajua maca

o EeKTpHuHe KapaKTepHCTHKe

©O3auasase THIIORA.
Harmiche Tabinue

« Cripesaibe ezeKTpoMOTOPa Ca
Mpekom. Vpehaju 1 exemenTi 3a
VKbyueibe i 3AWTHTY
7IeKTPOMOTOpa (CKAONKE, MOTOpHI
JAUITHTHH NPEKIAUH, KOHTPOTA
Temneparype)

* Vipassbatse e1eKTpOMOTOpIMA.
Vipapsaie ykibyderber 1
HeKIbyuetem novohy KOHTaKTOpa
(PeBepaparbe, 3Be31a-TPOYTa0,
ABOGP3HHCKH MOTOPI)

o TTomohi 1t BpemercKi penejit,
Gpojau, 3awWTHTHI peeji

o Peanauija caMooapikara,

patiyHCKe npivepe.

V noraassmy ,EnektpomoTopHi
MOroHK* yNo3HaTH yueHnke ca
OCHOBHIM eeMeHTHMA
CIGKTPOMOTOpHIX MOTOHA, HAuHHIMA 1
YCI0BIMA ILIIXOBOT CTIpE3alLa.
OBjactri Moryha pausa crarba 1
AHATIHPATH OCHOBHY KIHMATCKY
jeanaunny npenasuix npoueca.
OBpariTi naktsy Ha KaTatouIke
N0AATKe it 1300P €1CKTPOMOTOPA.
HaseeTi ypelajc 1 e/IeMEHTE H bIXOBY
YIIOTY TpH Chpe3athy EAEKTPOMOTOPA Ca
MpeKoM.

Kozt ynpaB/barba el1eKTpOMOTOPHUM
NIOrOHIMa OG]aCHHTH 1a KIaCHuHE
pesiejie weme npeaCTapajy ocHoBy 3a
H3pajly Iporpama 3a nporpamaGiiHe
JIOTHUKe KOHTpOJIepe. AKLeHaT CTaBHTH
Ha TIpHMEIY TPAHZHCTOPCKHX
npeTBapatia ypexBenLe M HaNOHa.
HasecTi npivepe 13 pakce 1, 1o
MoryhHOCTH nOCeTHTH NOTOHe re ce
oBa onpema KopHCTH.

VKILydHTH NpHMEly pauyHapa,
NPHNpEMHTH NPeseHTaILe, aHIMaLe
W cnmyaauje.

OGjacHiTi Haumi 3paze
AOKYMCHTALUJC 32 €AEKTPOMOTOPHI
TI0TOH, KPO3 KOHKPETaH MpHMEp Kojit ¢
MOZKE PEATH30BATH y aBOPATOPH]H HTH
CHMYIMpATH eroB pax Ha PC
pauymapy.

Mpenopyke 3a peannsauujy.

1a60paTopHicKIX peOm
BexGe 10 moryhrocTi

OPraNI30BATI TAKO 13 CBH YUEHHLU Y
[pynH paze jeany BexGy win y
wHKayCHva 10 Tpi BekGe. BewGe ce
pazc ABa crojena waca; 3a 08O BPEME
TpeGa ypaHTH Mepetba i
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« Critliaie npakTHanix
BewTHa y pazy ca
CIEKTPOMOTOPHIM IOTOHOM

o Criuaie peurtie wpaze
TeximKe A0KyMeNTaue 1
theHe NpakTHIHe
peanmauvje

CXBATH BAKHOCT CHCTEMATHYHOCTH NPH
Tpaerby W OTKIaMalby TelaKa oA
ayTOMATH3OBAHIIX eACKTPOMOTOPHIX NIOTOHa 1
HeOMXOAHOCT KopHIhera Uiewa AeToRarsa 1
MOTAAHUX UieMa

objacki yory 1 Hauni kopuihersa
nporpavaBIAHITX 0Tk KoHTposepa(PLC-
)y ynpasarby

OOjacHH Y10TY 1 HCTaKHE MPEAHOCTH
CaBpEMEHITX MOTYPOBOAHIIMKITX CICMEHATA Y
noze1waBaiby Gp3uHe OGPTaIba PAsTHIHTHX
MoTopa

pasyMe e70Batbe MOBPATHE cpere y
CICKTPOMOTOPHOM IOTOHY I HadIH FHeHOT
ocTBapHBarba

HABELE IPHMCPE COKEHIX NIOTOHCKIX
CHCTeMa W HNpaBH YTIOPEHY aHATHZY
YTIpaBbarsa OBHM CHCTeM VA

YuecTBYje y H3PAM NpErieaniX uiema
Cnpesaiba, MPHKILYUHIX NAaHOBA
oKyMeHTaIe pacniopena onpewe, Kaden
WCTe 1 TIHCTE OINCH IGKTPOMOTOpHOT
norona

KIacH(mKyje 1 KOMIICTHPa A0KYMEHTaL]Y 32

€/IEKTPOMOTOPHH NIOTOH

TIDABILIHO TIORGOS MOTOP JOAHOGMEPHE CTPY]e
a HEIABICHOM NI0GYI0M Ca THPHCTOPCKITM
NpeTBapatiem, MIOKpeHe CHCTeM i ofecH
oarosapajyhe napavetpe npema saxTeniya
npotieca

NPABILIHO MIOBEIKE ACHHXPOHI MOTOP €@
TpaH3ICTOpCKIM NpeTBapatiem dpeKBeLIe
HANIOHa, MIOKpeHe CHCTeM W nonecH
oarosapajyhe napamerpe npema 3axTeBuMa

610Kaa H3GOPHIX H TOTHUKIX
dynkuija

o Cekpenuonantie weve. OGpaza
rpemaka

« Vnpassmaie novohy
NIPOrPAMAGILIHIX JIOTHUKIX
Kowrporiepa (PLC)

« TloBesiBatbe KOHTAKTOpA, TACTEpa 1
CHPHATHIX CHjaTiiia Ha ynase i
winase PLC-a

« Vpehaju 3a nozemmasatse GpsiHe
obprata

« MoryhHocTi nozeiasatba Gpsute
obpTasa jenHocMepHIX,
ACHHXPOHIX i CHHXPOHIX MOTOPA.
Vi0ra THPHCTOPCKHX HCTIPABbatia 1
TPAHSHCTOPCKIX NpeTBapatia
pexpenunje  Harona

« Hauun ocTeapHBatsa nospaTHe
cnpere

© TIPHMEPH CIOKEHHX TIOTOHCKIX
cricrema. Kparosu, anatiie mamme,
JMGTOBH, UPMHE CTatMLE

« Wspaza nokymenTaumje 3a
CICKTPOMOTOPHE MOTOHE

o Hspaa nperneannx
(jearonomuX) mema

©H3paza wema nosesipatba
€HEPTETCKIX 1 YTIPaBIbaYKIX
ypehaja

© M3pana npuKkbyuHIX n1aHoBa

©M3paza 10kymeHTauije
usiaKor pacriopena onpeme,

aGes THCTE W MCTE OKMICHHA

Ipenopyuene 1aGopatopujcke
Bewbe

1. Tlope3iBatke eneKTpOMOTOpa
jeHocMepHe cTpyje ca HesaBicHOM
110Gy 10M ¢a THpHCTOpCKIM
npeTBapaeM (pery;1aTopom).
Tokperarse. Tozeuasarse
napamerapa

n3BewTaj. OLemHBatbe BeKGH
PeAIN3OBATH I KPO3 IPOBEPY
NPAKTHIHIX 3Harba W BELITHHA, T38.
onGpana BexGu. Topen yoGuuajerix
Mepa 3aLTHTe(NOWTOBAIbE NPaBiLTa
nonawarsa y naGopatopuji, 3apanie
YVKIbyUUBaIA 063 Nperiea HTA...)
CTPOrO BOAUTH pasiyHa o Mepama
Ge30eaHOCT 1 3AILTHTE Ha pazy.

JlaGoparopuje 3a Enextpite
MaLHe OCaBpeMeHHTH, KiIacHuIy
MepHY H JMOHCTPALUIOHY ONIpeMy
nocteneHo onykiTH ypehajuva 3a
Bupryeay HucTpymentaunjy (PC
pasyHapH, aKBH3HUHOHC KAPTHILE t
ypehaji, azekBatan nporpam 3a
BUpTYyeII3ALI]Y 1 CMyaLIe).

3a wBoljenue BoXGH 13
€IEKTPOMOTOPHIIX TIOrOHa, HaGaBHTH
HEKOANKO MpeTBapaua (GpeKBenLuie 1
HANOHA MAJle CHAIE, KAO 1 THPHETOPCKH
Wenpasay 3a perynaunjy Gp3ue
MOTOpa jeanocMepHe cTpyje.

Tesutu npuvienn PLC ypehaja y
ynpasaiy y naGopatophji.

Hanowena
TI03BOIbCHO OACTYNAILE O MPOrpava
Moske 1a Gyze 10 20%, a1t ra Mopa
0206pHTH 0aroBapajyhu cTpyuHK opran
ukoste.
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npoueca

o IIPATH W KOMILIETHPA TeXHIrMKY
IOKYMEHTALU]Y 3 CIICKTPOMOTOPHII TIOTOHKOjH
Ce cacToji 01 BHIlie €AEKTPOMOTOPA

* NOBEKE CIIGMEHTE CICKTPOMOTOPHOT MOTONa
NpeMa NPETXOHO H3pal)eHo] JoKyMeHTaL 1

« NOKPeHe ©/ICKTPOMOTOpHI TIOTOH Peat3oBai
npema m3palenoj A0KyMEHTALH]H
TecTupaozrosapajyhe napavepe

2. TloBe3MBAIbE ACHHXPOHOT MOTOPA
Ca TPaH3HCTOPCKIM NpeTBapatem
(pexeenLje 1 HanoKa.
Tokperaibe. Mozewmaarbe
napaverapa

3. Mspana Texmirke 10Ky MenTatje
30 CHCTeM Koji Ce CacTojH O Bilie
enexTpoMOTOpA

4. Peaninaunja crctema
€IEKTPOMOTOPHOT NIOrOHa NpeMa
nperxoano pahenoj
JOKyMeHTaIH]

5. TloKpeTarbe 1 TeCTHParbe ciCTeMa
npewa npeTxoio] peanizaun

KOPEJIALIUJA CA IPYTUM NPEAMETUMA

~ Duwsnka
~ OcHoBe eneKTpOTEXHITKe

~ VBoxy enekTpoeHepreTiky

~ Enextpuuna Mepeisa

~ Mepeta y enexTpoenepreTiii
~  Esextponitka

~ Enepretcka eflekTpotitka

~ EeKTPOCHEpIeTCKH BOOBH

— EAeKTpoeHepreTcka noctpojersa
—  Tpakriusa HacTasa
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EJIEKTPOEHEPI'ETCKH BO/10BH

OCTBAPUBAILE OBPA30BHO-BACITUTHOI PAJIA — OBJIMLIM U TPAJAILE

HACTABA
PA3PE]T TMPAKCA VKVITHO
Teopujcka HacTasa Bede TpaTiana HacTasa Hacrasa y 6710ky
m 70 70
v 62 31 30 123

UHWBEBH YYEIbA

CTHuame 3Haba 0 NEKTPHIHIM 1 MEXAHWIKHM KAPAKTEPHCTHKAVA C/IeMEHATa 32 H3TPAIbY 1 ONKABAFHE €IEKTPOCHEPIETCKIX BOJOBA;

Vno3sHaBate ca BPCTaMa MPEKa H elleMeHaTa KabA0BCKHX H HAI3EMHHX €1CKTPOCHEPTeTCKIX BOJOBA;

Vrio3HaBatbe ca H3rPaboM KaBIOBCKHX W HA/3eMHHX eNIeKTPOCHEPIeTCKHX BOIOBA;

‘Vno3HaBamwe ca Mepama O/Ip)KaBaa y CKJIady ca TeXHHYKUM NPOTNHCHMA H NIPenopykaMa;

Vri03HaBake yueHHKa ca BH3YETHIM H3ITIE0M E/IeKTPOSHEPTETCKIX BOAOBA Y HOPMATHOM Paiy H Y Clyuajy KBAPOBA H3A3BAHNX MEXAHHHKHM IIIH eEKTPHYHHM Y3POLHMA;
OcriocoG:paBarke 3a paz Ha OTKAAMAMY Mopevchaja Ha CCKTPOCHEPICTCKIM BOAOBHMA;

Ocrniocodumasarbe 3a kopHherbe TEXHIKIX MPeNopyKa Kao i ApyriX Bakehux npoca;

VnosHaBare ca HaUMHOM H3G0PA NPECeKa MPOBOHNKA;

CTulame 3aiba 0 eNeKTPHIHOM NPOpaUYHY HAT3EMHHX H Ka0TOBCKHX BOZIOBA;

CrHambe 3Haba 0 MEXaHHUKO]j 1 NOTOHCKO]j CHIYPHOCTH €IeKTPOCHEPreTCKHX HAI3EMHUX BOJOBA;

Vri03HaBalke Ca y3emIbereM HaT3eMHIX BOJ0Ba;

V03HABAIE Ca METOZIOMOTH]OM NPOJEKTOBANA EICKTPOCHEPIETCKIX BOZIOBA;

TpHnpemarbe yueHHKa 3 pai Ha eIeKTPOCHEPTETCKIM BOMOBHMA Y CKAQLY €& MPOMHCHMA O Ge30eIHOCTH paiyH MpaBiinMa 3a pan y Ge3HANIOHCKOM CTaiby, Y GH3MHI HANOHA 1 110
HaToHOM;

OcnocoG:paBarbe 3a MPHMEHY Mepa 3ALITHTE H 3APABIba Ha Paiy;

Ocnoco6/baBalbe YUCHHKA 32 OB/IATABAILE 3HAKHMA MOTPEGHHM 33 PEATH3aLIH]y NPOrPaMa NPAKTHUHE HACTABE W YCABPLIABAISE Y APYTHM OG/IACTHMA CIEKTPOTEXHHKE.
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3. HWJBEBH, HCXOJAH, OBABE3HH U NNPENOPYYEHHW CAAPKAJHU U YIIYTCTBO 3A JIUJAKTHYKO-METOANYKO OCTBAPUBAILE ITPOTPAMA

Tpehu pazpea

VIIVTCTBO 3A
: OCTBAPUBAHSE IIPOTPAMA
« Vnosuati yuehitke ca | » HaGpoji BPCTE CICKTPOCHEPICTCKIX BOAOBA | » EACKTPOCHEPIETCKI CHCTEM
Omurmn aco ochoBava « Hasese cranapae wanone + BpcTe e1eKTpOCHEpTeTekIIX BOZ0B Ha nouetky yuenike ynosuari ca
eneKTpoenepreTckor €IeKTPOCHEPIETCKIIX BOOBA « CTaHapIHH HATIOHH /IEKTPOCHEPTETCKIX | LIL/BEBHMA H HCXOLMMA HACTaBe /
cucreva « Tlpenosuaje cimGone Kojit ce KOpHCTE y Boz0BA yueiba, [IAHOM Paza i HAUMHIMA
I12HOBHMA €/IEKTPOCHEPIETCKIX BOAOBA « Tpadimikit ciMGoan 1 npeaCTaBbatke OuerbiBarba.
€/IEKTPOEHEPTETCKIIX BOIOBA Y IIANOBHMA
« Cruuarse 3arsa o « Tipenostaje Matepija, KoHCTpyKIILY 1 « Konctpykuija i arepujat 3a nposomniike | Peammauuia macrane
Eneventi eneKTpHuIIM 1 CTaHAaAIe NPECEKe MPOBOHMKA H 3ALITHTHE W 3aWTHTHY YK Tipeavier ce peanisyje kpo3
[r— MexaHHuKiM yaaan « CTanzapiHH npecew MPOBOHHKA it creache oGmike HacTase:
enexTpo- KapaKTepHCTHKaMa « Pasmiyje n Bpwn u3Gop Tna cryGa awmiTHe YA, « Teopujcka Hactasa (70 uacosa)
eneprereiix enevenara nazsemnix | « [osiaje pacriopes IPOBOHHKA Ha TPACH « Tozena cryGopa npema Matepijany 1 Mecro peanmsaune nacrane
Bon0BA elleKTpOEHEpreTCKIX elleKTpoeHEprTCKOr BOAA IHH1XOBO] YJIO3H Y €€KTPOCHEPTETCKOM BOZY | + YUHOHHIA
B0z0BA « Oapean YT Ha ocHoBY MOUTAKHUX Tabena | » H300p THRA W NOTPeSHe BHCHKE CTyG0BA
« Ospean noTpeGHe AnveRsmje Tesesba cTyGoBa | » Paciiopen npoBoHMKA Ha CTYGY Oxaupun Gpoj_uacosa no
« To3Haje eflemeNTe HAIIeMHITX « VIUG Ha paBHOM 1 KOCOM TepeHy Temama:
€IeKTPOCHEPIETCKIX BOLOBA « Motrraskse TaGese ~ Onurrit zeo (5 uacosa)
« Tlosnaje enevente Bozoa jaste pacsete « Temesn cryGosa « Enevenmi namsesix EE Bozosa
« HaGpojit n oGjaciu ynuijy exemeriara + HHCKOAMIOHCKIT H3071ATOpH, HOCAH (20 uacona)
cTyGue Tpaipo cranue H3014TOpa M KOH307E « Eniemeri kabzionckinx EE Bozosa
« OBechit npuGop (8 uacosa)
+ DOpMHPaILE HIOAATOPCKOT AaHLLA. « Camorocehm kaGaoeckm chon (6
« TIpuGop 3a criajaie NPoBOAHIKA, CriojuiLe |  4acoBa)
W cTesake « Ontiukit KaGosi (2 waca)
+ JOnyHCKI 1 3ALUTHTHN CIGMEHTH BOLA: « F3rpaisa e1eKTpoCHEpreTcKX
3AWTHTHA ApMaTypa, IPHrYWHBaY Bozopa (18 uacosa)
BuGpaunja, curwaina onpema, sawtiha | » Tlopesehaji 1a
YA 1 y3eMbHBAH elleKTpOeHEpreTCKOM BOLOBIMA (8
+ Vnosuasarse enevenara, npusopa i uacona)
Matepujazia 3a u3pazy jaste pacsere - « OupkaBaIke e1CKTPOCHEPIETCKIX
CTYGOBIH, MPHKIbYNHE MLIONE, TEMETbi, Bozosa (3 uaca)
M3BOpH CBETIIOCTH, CBETIIbKE
« Cry6na tpancopmaropeka cranmua Ouernpaie
« Cruuarse 3narsa o « Tipenosiaje Matepija, KOHCTpyKIUy Ka610Ba | » Ka00BCKH BOZOBH BpeaoBalke 0CTBAPEHOCTH HEXOIA
Eneventi eneKTpHuIIM 1 « HaGpoji 1 oGjacki ynKunjy enemenara « Tlozena i KOHCTpYKLHja KaG10Ba BPLINTH KPO3:
Kkab0BCKIX MeXaHHKHM KaBII0BCKIIX CICKTPOCHEPIETCKIX BOOBA « Tlpimena 1 o3Havasatbe « npaliesse ocTRApEHOCTH HEXOMA

€NeKTpo-

KapaKkTepHCTHKaMa

« OfHIwE BPCTE H eNleMeHTE KABIIOBCKHX

eIeKTpOEHEpreTCKHX KaioBa

+ TecTOBE 3HaIbA
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KBaHTHA CBOJCTBA CCKTPOMAIHETHO
3patieisa W MHKpOUCCTHIA

« Vesajaise ocosHix
3HabA KBATHIX
ceojcrasa EM
spavieiba 1
MHKpOUCCTHLL,

oBjacih nojam KBaHTa 1 Mojam oToHa;
objacin Kaza HacTaje GoToederar;
oGjacth y3pok HacTarKa (oToedeKTa;
objacin Komrrono eqexar:

0BjacHi TaracHa CBOJCTBA HeCTHLA;

Tojam Ksanra. oton.
Maca i mvnyic Gorona.
DoToeneKTpIHI edeKar.
AjHILITaj OB 3aK0H (OTORTEKTPIHOT
edexra.

Kowntonos edexar.
Jle Bpossesa penaunj
Jludparunja enexpona,
€JIEKTPOHCKH MUKPOCKOIL.

Jlemoncmpayuonu oeneou:

~ doroedekar (nomohy dorohenije)

Crpyktypa atoma

 Venajarbe 0cHOBHIX
3Hakka 0 CTPYKTYPH
atoma.

OGJaCHI CACTAB 1t CTPYKTYpY 4TOMCKOT je3rpa;
OGjacHi CTALLIOHAPHA CTAIA 1 HHBOE eHEPrIje
atowa;

o6jachn Bopose nocrysare;

oGjackit Kaza HacTajy KBAHTHU NpeAasit;
0GJaCHI KAKO I 1€ HACTAje PEHATEHCKO
3pauetbe;

pasikyje BPCTE PEHArCHCKOT 3paerba;
pasiikyje CrIOHTAHO 04 CTHMY.IHCAHOT
spaviera;

NPUMCHI CTHMYJTHCAHE eMHCHC.

« Paxepdhopaos orien, crpykrypa
atoma.

o Crauvonapa cTama u HHBOM
eneprije arova, Boposh nocryari.

o KpanTni npenasi, noSyhusaie 1
3paucise atoma.
PeHareicko 3patcise.
Crontana  cTiMycana emcija
3pavema.

o Tlpuvena crionTane 1 crumyancane
emiciie, aacept.
Tozena nacepa.
Xosorpaduja.

Jexonempayuonu ozneou:

~ Maentidnkaunja BosoHiKoBor
cnexTpa (cniekTpante uesH)
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eHepreTcKiHX BO0BA

efleMeHaTa KabloBCKHX
€JIEKTPOEHEPTeTCKIX
BOZIOBA

CNOjHHLA 1 3aBPIIHHLA

« M360p Goja kina kaG/ioBa 3a pasanumTe
chetene nanajama (n1asa-"ny1a", niasa-
"aza”)

+ Kabaoscke cnojnue

+ KaB1oncke 3appuihite

« KaBoscki npiGop

« Mpeskit pasBOIHH OpMaHH 1 KaGa0BCKe
npHKIByUHeE KyTitje

+ Kabropeka kananusaunja

‘Camonocehn
Kab/I0BCKH CHON

Criuatse 3Harka o
eNeKTPHUHITM 1
MeXaHMIKIM
KapaKTepHCTIKaMa
cavotocehix
KaGIIOBCKIX CHOMOBA
(CKC)

« HaGpoji BpeTe it exemenTe camoroceher
KaGnoscxor cona (CKC-a) it npuGopa

+ Cavoroceh Kab-I0BCKH CHOM 3a HHCKIT
wanon

+ Cavorocef KaGI0BCKH CHON 3a CPeTbH
wanon

« IpnGop 3a camorocehi KaBAOBCKH cHOM:
CTesamke, HocauH, CrojHile

Ontuukn kabaosn

CrHuame 0CHOBHUX
3HabA 0 ONTHUKHM

« Hanezie BpeTe H pHVEHy ONTHIKIX Kao70Ba

« BpeTe ONTHUKIX KabA0Ba,
« TIpiMena ONTHKIX KaG108a

KaGaoBima
On10COGBANE yiCHIKa | + OMALIC 1 OGJaCHH HatiH 13BODeHba « TIpHnpeMHl patoBi, NpHNpeMalke Tpace

Msrpamsa enektpo- | 3a wssoherse pUTIpEMHHX pazioBa BOAA, BPCTE CKIAAMIIT

CHEPIeTCKIX BOIOBA |  eICKTPOMONTAXHIX | + OGjaCHH HAYHH NOAM3AILA CTyGO0BA + Tpabesinckit pazosit

PajloBa Ha HAI3EMHHM
M KaGJIOBCKHM

€IEKTPOCHEPreTCKIM
BOZIOBHMA

« Hageze Hasinh 1380)ciba eAeKTPOMOHTAKHIIX
pazosa

« M3aGepe MaTepijan n Oniie Kasik w3paze
y3emmHBaua cTyGoBa

« Onuwe HauHH NoMaTarka KaonoBa

« Tlosnaje MeToxe H3paze KaG/IOBCKIIX CrOjHiIA
W 3aBpUIHILA

« HaBene pasnore i HaumHe npesiacka ca
Ba3yLIKOT Ha KaGAOBCKH BOA

« Tlo3Maje HauHH MOHTAKe €/ICKTPORHEPTETKIT
Bojosa ca CKC-om

« Tommsaibe cTyGOBa NOZyMHpatieM,
POTALIjOM, MOHTEKHOM H1OM, oMOhy
Mexanmauje

+ EAICKTPOMOHTAKHI PAZIOBH:pa3BAQUeIbe
NpOBOAHIKA, NpHIBPIIRHBAILE NPOBOLHIKA
Ha NIOTIIOpHE H3OJATOPE  H3PAZA BE30BA

+ DOpMHPatbe H30IATOPCKOT aHLLa

« TpispuwhyBatke nPOBONIK Ha
W30J1ATOPCKOM Aanily

« MotrTipatbe Z0myHCKe 1 3aTHTHE Onpene
Boza

« M3paza ysemsbesa cTyGosa

+ Haumni noziaraisa kag1osa: AHPEKTHO
poB, KaGI0BCKY KAHAH3ALLLY — PYWHO Wit
nomohy mexanmsaunje

« Criewtjanni cnysajesh nonarara
€ICKTOCHEpreTCKIIX Ka6A0Ba,
NPHGAITKABAILE 1 YKPULITAISE APYIIM
oGjeKTiMa it HHCTATajaMa

+ Hacrapsate kaG08a

« 3aspunit pazosi

« [penia3ak ca BA3AYLIHOT HA KAGIOBCKH BO

+ aKTHBHOCT Ha yacy

Tpenopyke 3a peaansauujy
HacTaBe

« Tlpn 0Bpazn nojeaix
HACTABHHX je/MHHLA KOPHCTHTH
naioe, CANKe, UPTEKeE, Y30pKe
e/leVeHaTa eNleKTOHEpTeTCKIX
BoJIOBa, NPHGOpA H MaTepHjata.
KopyetuTi myamimenmjaite
npesenTaunje, Karazore
npoussohaua onpeme i ypehaja
cTpyuHy auTepatypy (cTannapze,
nponice, npenopyke).

« Kpos canpikaj “Onurmi neo”
yueHHLIMA NOKA3ATH Weme
TIPEHOCHHX MpesKa
€ICKTPOCHEPTETCKOT CHCTEMa
CpGuje Hanonckux Husoa | 10KV,
220kV 1 400kV 1 noesarioct ca
CYCEMIHHM 3eMIbaMa Y Liby
MelycobHe pasmerie eneKTpuHe
enepruje. [okasai 1 610K wemy
JWCTPHGYTHBHE MpEKe ca
MPHKa30M MECTa OaKJie Ce Hanaja
uikona. [y oGpaan HacTasHe
jennnnue “Crannapaun Hanown
€/1eKTPOCHEPTeTCKIX BOIOBA”
3XTCBATH 01 YUCHNUKA 1 HANPABE
paviky wa je cranzapana
BPEAHOCT HATIOHA MPEKE a WTa
HajB LI HATION OpeMe.
TIpaniKoM peanisaumje ocTannx
HACTABHUX je/MHHLA JaTe TeMe
KOPHCTHTH IpHIIOTe AaTe y
yuGenniy win saehem
cranzapay.

oV Tevatckoj ey “Esteventi
HA/IBEMHIX CICKTPOHEPreTCKIX
BOOBA” KOPHCTHTH
MyITHMeHjaTHe TpesenTate,
KaTazore npomssohaya onpeme i
ypehaja, ysopke i Makete
eleMeraTa eeKTORHEPreTCKIX
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 06pHyTO

+ VI3rpaziiba HICKOHANIOHCKIX 1
CPEIbeHAIONCKIIX ElIeKTPOCHEPTETCKIX
802108 ca camonocehiny KaBoBCKIM
chorom

Topemehaju na

« OcnocoGbaBatbe
yueHuKa 3a

+ Oniliie BpCTE 1 HauMH OTKAaMwarba npeviehaja

Ha e/IeKTPOCHEPTeTCKHM BOJOBHMA

« Bpere nopemehaja; kpata ciioj, 3eMmocrio)
W npenanoki

entexTpo- Tpenosnaaise « Vpehaji 3a saurmuy
eneprerekum nopechaja, oumparbe + JloKansaunja 1 OTKIaMalbe KBApOBa
BofOBUMA 1 1bHXOBO OTKTArbaIbE + PaloBH y Ge3HAIIONCKOM CTakby, y OAM3HHI
HATIONA 1 PAOBH 1101 HATIOHOM
« Crinzarse snara o « Hasee BpeTe i nepHoA oApKaBaika + Tlponicu, npagni
Oapiasaise pexosHoM i CACKTPOCHEPFETCKIX BO0BA Npena pakehim | » [Iperiea, pesisija i pevoHT
enexTpo- nepHomIHOM npaBiHLIMG + JaUITHTHE Mepe 1 CPEICTBa THHHE 3auTHTe
eHepreTCKIX BOI0BA |  OXpHKaBaMY « [osmaje Mepe 1 CpefCTBa 3aUITHTE W 3ApaBHa | Ha pany
enekTpocHepreTckix | Ha pazy
BOA0BA « Boant eBienuujy npema npoueaypama

BOJI0BA, NpHGOPa 1
marepujana.ToceGhy nawisy
CKpelyTH Ha W360p MaTepijaa 3
W3ty MPOBOZIHMKA 1 3ALITHTHIX
YAKQIM 1 HATIACHTH NPEIHOCTH
H0CTATKE Y KOHCTPYKLUH 1
npHMeHH opelieiX Matepujaia
a eKOHOMCKOT H €KOIOWIKOT
acnekTa. [puaukom obpane
HacTasHe jeanmiLe “Vri a
PaBHOM M KOCOM Teperry”
WIBPILIHTH H3G0p NapaMeTapa Ha
0cHOBY KopHIlhersa MOHTAKHIX
TaGena. CtyGoBe jabHe pacaere it
CBeTHIbKE 32 CIObaIlIbE
OCBeTIbeILE OBPANNTH Kao
noceGHy METOACKY jeammHLLy y3
kopuwherse Katanora
npousBohasa Koji cy TpEHyTHO
aTyenm a TpxmuTy. CTYSHE
Tpanciopmatopeke cranmile
10/0.4 kV/KV; 20/0.4 KV/KV 1
35/0.4 KV/KV npukasati kpos
LIeMATCKH pacriopezt onpeve i
jenmonoamy wewmy sese y cknany
ca Texunukim npenopykama EJ|
Cp6uje. Mojackmti m3Gop
Tpatc(opMaTopa cHare, THMA
cTyGoBa 1 onpeme  eemeHaTa
VepHor passoaHor opvana (MPO)
1a 0CHOBY 3XTeBa KOH3YMHOT
nonpyuja.

Y OKBUPY TemaTcke jennmme
“EnleMeHTH KaG10BeKNX
ICKTPOCHEPIeTCKIX BO0BA”
WSBpUINTH HajIpe nofey KaBAoBa
(MpeMa HANIOHCKOM HHBOY, BpCTH
ctpyje, KoHCTpyKUHjH H GPOjy
Ilna), 0GJaCHHTH LITa YHHH
KOHCTPYKTHBHY UeAHHY Kabia
(mokasaTh 0GHIKe nonpeuor
npeceka MpoBozHMKa KopucTehi
Katanore npomsohata ka6nosa
i 1aGopaTopHicke nanoe ca
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Y30pLIIMa), O3HaUaBabe KabIoBa
oBjackuTi Ha npuMepHMa y3
kopuwherbe npiTora Koji ce
Hanasu Ha Kpajy yudennka,
CTaHAapaa H TEXHHUKIX
NIpenopyKa HIH HEKy 01 CTPYSHHX
nuTeparypa. Onucai Hatii
W3pajie HHCKOHATIOHCKIX 1
CPCIILCHAMIOHCKHX “KABAOBCKHX
cnojHmtia” H*KaB10BCKHX
3aBPUIHALAT 32 YHYTpalliby H
cromausy MowTaxy. Pasjacmti
TexHHKe H3PaZie KABAOBCKMX
Crojiiia 1 3aBpUIHHLA Ha Ga3i
JMBEILA HIONAUHOHKX CMOMA Y
Katynuma i Ha s
TepMocKynbajyhIX H30TAMONHX
uesu.

V rematckoj uemn
“Camonocehn kabnoBekn cHon™
uerahn npesHOCTH 1 HestoCTaTKe,
oncer npivene, wTa Y
KOHCTPYKLHOHY ey i
CTaHAapaHe 03HAKE Y 3ABHCHOCTH
o1l MaTepHjata W HAMOHCKOT
HIBOA, CTAHAAPAHE NPECeKe i
ocTalte KapaKTepHCTHKE JaTH
aGenapHo . [TpuGOp 3a pelwarbe,
cnajarse, HACTAB AN 1
saspuiasarbe CKC-a oBpanTi
KopHctehn Katanore npomssohasa,
CKHILE H y30pKe Ca 0CeSHHM
OCBPTOM Ha MPEAHOCTH 1
nenocrarke uetnx. Npunkom
oGpazie ONTHUKHX Ka610Ba
NIPHKA3ATH MPHMENY i BHXOBY
(yHKL]y TpH yrpabi y
3aUTHTHY YoKan
BHCOKOHATIOHCKHX BOZIOBA.
OBpasIoKHTH caBpevena
TeXHHUKa pelnerba npuMeHe
onTHuKor KaGna yrpaheHor y
saurtuTHOM yskery OPGW-a,
yusplieH 3a 3aUTHTHO Yike,
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yrpaheH y (hasHi NPOBOAHMK Wik
ka0 camoHocehn onTuikm kabn Ha
QUIEKOBOZIHIM CTYGOBHMa.
Temarcky ueanny “Harpaama
€/ICKTPOCHEPreTCKNX Bo/10BA”
OGPAIITH Y YUHOHHI 1O
HACTABHU jeAMHNILAMA MIOUER O
TIPUNPEMHIX pazioBa,
rpalieBHHCKIX 210 3aBPUIHIX Y3
TIowoh TexHKe T0KyMeHTale,
cxuua, potorpaduja i
npesentaunja. OBjacHuTH
nocTynax uspae Be3oba
(jemiocTpykH ynakpen Bes,
ojauam yHakpeHM Bes,
CTpeMeHaCTH Be3) 1 pesocien
onepauja NpH MOHTAKH OnpeMe
Ha cryGosmva, ToceGHo je BakHo
HArIACHTH BAKHOCT NPUMEHE
NpOMHCaHHX Mepa 3alITHTE 1
31passa Ha pany. Ko yuennka
pasBiTH cBecT 0 KopHuhery
CpeJcTaBa JIHUHE 3aUITHTE Ha
pany.V cknany ca moryhHocTHMa
YUHHIMMA OKA3ATH HA TepeHy
TocTynaK nojeanknx paza
W3TPAIibe WM PEKOHCTPYKILHje
jenHor HazseMHOT W KabTOBCKOT
Bosta.

¥ nornasssy “Topemehaju na
eleKTpoeHepreTCKIM
BONOBIMA’ KIACH(HKOBATH
najuewhe KBapoBe H CMETIbE Ha
€/ICKTPOCHEPTETCKHM BOJOBHMA,
Y3POK HHXOBHX N0jaBa, HauHH
Townpaiva 1 Moryhe xasapuje.
HarzacuTh 3Hauaj HacTasHe
jennnmue “Paziosn y
Ge3HaNOHCKOM CTalby, y GAM3HIH
HamNoHa 1 pajoBH NojL HanoHoOM™
jep kBatuTeT Henopyuene
eeKTpHUHE eHEprHje 3aBUCH 01
6poja nHTepBeHLIa Ha
€IeKTPOSHEPreTCKHM BOIOBHMA H
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TPEKMIMMA Y Hanajatby
CIIEKTPHUNOM CHEPIHOM KAKO KOA
NPONA3HIX TAKO  KOX TPajHIIX
KBapOBA.

« Kpo3 peanmisaunjy nornianssa
“Onpaasarbe
€/IEKTPOCHEPIeTCKHX BOI0BA™
yKasari 1a 3Hauaj nperesa,
PCBI3Hje H PCMOHTA 32 TIOTOHCKY
curyproct soza. Vkasari Ha
TIpHMeHY MPOMIICa i 3ALITHTHIX
Mepa Kao 1 CpeacTsa e
SATHTE W 3APABIbA Ha PaLY.
Kparko OIHCaTH TepMOBI3IiCKa
e

« TokoM peaisauje HaCTaBHIX
jemmmiua nactojath 1a yueni
KopHeTe yUGCHIK, KaTajlore
npoissolaua onpene,
npesenTaunje nojeantix dasa
W3rPaLibe I PeKOHETpYKIUje.
TloceHo ykasati Ha 3nauajiie
HHGOpMALLIje O MPHMeHH HOBHX
TexHoz0rHja, pomica H
CTanapia, azata H cpeacTasa
ke 3auITHTe Ha pazy.

« TeopHjcky HaCTaBy yCKIQNTH ca
canpiajima npeavera
TpakTiia HacTasa

Hanowmena
Peannsaropi actase mory
I3MeRNTH 210 20 Y% npenopyserin
cazpiaja y3 carniachoet Crpyunor
Beha.
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HerBpTh paspen

UCXoau YOYTCTBO 3A
TEMA LWJBEBH o 3aspmeTky MORY.1a ys6HHK fie GHTHY CTasmy 05“53"‘?‘&:‘;?‘5’3”“"" JIMIAKTHYKO-METOANYKO
Ja: OCTBAPUBAILE ITPOrTPAMA
« YNI03HABAILE yHEHHKA | » OMALIE HA4MH H3G0pA NPECEKa NPOBOARNKA  VI300p NpeceKa NpoBOTHIKA HATIEMHIX | » Ha MOMETKy TeMe yuetike ynosHati
| T— Ca Hasniow Gopa HATEMHIIX  KaGIOBCKX 501108 BOZ0B Mpea I0TBOLEHOM CTPYJHOM CA WBCBIMA 1 HEXOMMA HacTane /

npopauyH eeKTpo-
€HEPreTCKHX BOA0BA

npeceka MpOBOHHKA

onrepehery y3 npiveny TaGesa
¥1360p npeceia OBOHHKA KaG/IOBCKIX
BOJIOBA NPEMa J103B0/bEHOM CTPYjHOM
ontepeheisy y3 npveny TaGena

yueHba, IAHOM Paia W HauMHIMA
Ol HBAIKA.

Mecto peannsaunje nacrase

Eaextpunn
npopauyn Botosa

* CTHUARE 3HabA O
CIICKTPHUHOM
TIpopatyHy Hal3eMHHX
M KaGJIOBCKHX BOJIOBA

« ozaGepe napaveTpe e/IeKTpOCHEpreTCKOr BOAA,
CaCTABI CKBHBAICHTHY LICMY M I3BPLLH 1.
npopayi

« W3paUYHA MPEceKe H THI MPOBOAHIKA, NIAZI0Be
HalloKa  ryGHTAK CHAre i yNopeaH ca
NIpeOpyHEHHM BpeaHOCTHMA

OcHOBHH NapaveTpH (NApaeTpH BOTa,
CKBHBATICTHE LICMe, PauyHCKH OMCKH
OTIIOp, HHAKTHBHOCT  KATIALNTHBHOCT
BOAA, OABOANOCT BOAG, TYGHLN CHATE Ha
M30/1ALIAjH BOAQ, ryGHLM YCIIEA KOPOHE)
EeKTpHYHH NPOpatyH BOAOBA HHCKOT
HaroHa (oTBopeH Boj- oTepehen Ha Kpajy
1 Ha BHllle MECTa, OTROPEH Pa3TpaKaT Bol,
3aTBOPEH BOA HANAai U3 ABa CHEPrETCKA
W3BOpA, TyGHLU CHArE W CTerIeH
nekopuhiersa Boa, npopauyH Bo0Ba ca
omTepehersina Koja HHCY HHCTO OMCKoT
KapakTepa, Maj HANOHA 1 ryGHTAK CHare y
Tpocasnin BozoBMA)

TMoroncka
curypuoct
HAJ3EMHHX BOOBA

« CTHUAE 3Haa 0
MeXaHIKo] i
TOrOHCKOj CHrypHOCTH
elleKTpoeHEpreTeKiX
HAIICMHIX BOAOBA

« BpLI 1300p CTYG0BA Ha OCHOBY MCXARINKOT
npopayHa

« yKae Ha HAuHH IPHMCHE CHIYPHOCHHX
BHCHHA 1 Y QbeHOCTH

« MpopayHaBa yriiGe, pacrone y JABHCHOCTH 01
MEXAHINKIX HNIPE3alba H TeMIIepaType

« BII KOHTPOTY 1 yHOCH KOpeKiLje Y
IOKYMCHTALIH]Y Ha OCHOBY H3BEACHOT CTAIba

Bpcre cyGoBa npema 00Ky
Mexatiitua onepehiersa cryGosa
CHrypHOCHE BHCHHE 1 CHIYPHOCHA
yaambenoct

Crenern msonauje, nojasana en.
curyproer

Tojauana MexaHHKa CHIYPHOCT BOAa
Oupeluparbe yruGa Ha pasHoM Tepety
Oupeljuparse yruGa Ha kocom Tepery
Jlozatho ontepehieibe 04 Chera, J1eAa 1 Hiba
Jlozatha onepeherba yciea aejcTsa Berpa
Pacnionn (rpasiTauno, npenasi,
TOTATHI, KPHTHAHH, EKOHOMCKH)
Hanpesaibe MpoBONIIKA 1 3AITHTHIX
yokam

Morrasiie kpuse 1 Tadene

Hanpesatse camonoceher kagiosekor

chona

« Onpelynsaibe AuMen3Hje rase cTyGa i

« Teopjcka HacTasa ce peasyje y
yuuonnun (62 uaca)

« BeiGe ce peanisyjy y aaGoparopii
3 enexTpoenepreTce Boaone (31
uac)

Moaena onesbema ua rpyne

+ BokGe 0fpasaTh CBAKE AYTE Heaese
10 183 waca, pit Hewy ce OXEbeIbE
2 Ha TpH rpyne

Oueiupame Teopujcxor sena
npeavera

BpearoBalbe 0CTBAPEHOCTH HCXOLA
BpUWIHTH KPO3:

« npahieise OCTBAPEHOCTH HEX0La

« TecToBe 3arba

Oueibupame Bexbn
Bpeanoaise ocTBapenoCTH HEX0AA

BpUIHTH KPO

« npalieie ocTBAPEHOCTH HEXOAA

« wssewTaje o ypahein pexGama

« 0x6paty ypahennx BexGH

« aHAMIBY It OLeIbHBAILE NPOjeKTa
oGaBKTH y3 akTHBHO yuehe
yueHka, Kako GH ce KA yueHika
pasBiUia caecT 0 caMoeBayaiji.

« QHATIY H OLCILHBAILE AHEBHHKA Pata
G0k Hactae

Ousupun Gpoj uacosa no Temama
« Tepmiakn npopatiyh
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1360p noTpeGHe BHCHHE CTyGa

 YNI03HABAILE YUEHHKA

YKasyje Ha BaKIOCT y3eNbeIba K20 GaKTop

 Y3EMIBCILE CTYG0BA BHCOKOHATIONCKIX

Viemmeise ca ysemsberber CTAGILIHOCTH Y TIOrOHY HAT3EMHIX BozoBa
HaeMHIX HATIeMHIIX BOAOBA €ICKTPOCHEPTETCKIIX BOIOBA « KOOpAHALI]A 30MAIje Y MPEKi BHCOKOT
enextpo- « oGjachH 3Hataj KOOpIMHALLE H30AALMjE Npit Hanoa
enepretexix 1360py onpene « uMmeIANCa yemberba
Boz0Ba « NpopayHa HMMIEaNCY yIeMberba « y3eMbelbe CTYG0Ba BHCOKOHANONCKOT
+ BpLIM MPOBEPY MEPEILCM NapaNeTapa HaemHor BoAa
V3eMIbeIba, H HIBOM YIGMIbCIbE HyTPATHE | + y3ewherhe CTyG0BA 3a 3aINTHTY O TPOMA
Tauke « yaemmerse cryGosa EE poxa issesenor
+ KOHTPOIHLLIE Pa Ha MOHTAKI ClleMeHaTa CKC-om
Y3eMJberba  SAIITHTHIX YA « y3eMubelbe HeyTpaTHe Tauke
AMCTPHOYTUBHIX IICKTPOCHEPTETCKIX
Boz0BA
« 3083 3auTHTHE yKaan
« YIO3HATH YUCHHKE €4 | » U3BPLLINM H300P NaKCTa COPTBEPCKIIX aaTa3a | « VIIyTCTBO 3 POjeKTOBAE
TpojexTonatse MeTononOr oM NIPOJeKTOBAILE EACKTPOCHEPIETCKIX BOZIOBA €/ICKTPOEHEPTeTCKIIX BOAOBA
enextpo- npojextoparba « zedmime 6poj noTpeSHIX « Oxpelysatbe noTpedHor 5poja
enepretexix elleKTpoeHepreTeKinX TPAHCOPMATOPCKIIX CTAHMILA, BHCHHY HANOHA |  TPAHCOPMATOPCKHX CTAHHLA 1 H3G0P
Box0Ba Boz0Ba 1 1360 CHAre HA OCHOBY NIOTPeGE KOMIYMHOT | BHCHHe HANoHa

nozpyuja

« i3abepe TPacy BOZA H HIBPLIM CHUMAbE
npoduna

« oapeaut nonowaj cTyGa y Tpaci soxa

« CTABH €1eKTPOCHEPTETCKI BOA Y NIOTOH HAKOH
nenymersa EE yerosa

« H360p Tpace HAZ3eMHIIX I KaG/IOBCKIIX
Bozoma

« Tpacwparbe it crinvarbe Tpodina

« Onpelyuatbe nonoxkaja cTyGoBa 1o
yaayKHoM npoiy Tpace

« Venos 3a npeo crapsaibe
€JIeKTpOEHEpIETCKOT BOAA Y TIOTOH

« TokymenTauja. Hirrephi npernen.
Caracrocr

H0CT NpH
pay Ha enekTpo-
eHepreTckim
BOMOBUMA

 IPUNIPEMHTH YHEHHKE
3apaji Ha
€JIeKTPOCHEPTeTCKUM
BOZIOBHMA Y CKJIAly ca
nponuckma o
Besbeanoctn u
31paBIba Ha pany

« YKKC Ha IpHMCHY Mepa 3a Ge30eAan pan

« PyKyji OMIpeMOM 1 CpeACTRIMA 3a pai Ha
GeaGenan Haumn

+ NPaTH pan M CBIACHTHPA MPUNCHY MEpa
Ge30eAHOCTH 1 3APaBbA Ha pazy

+ Be30eANOCT NpH paiy Ha HAL3eMHIM it
KaBI0BCKIM BOAOBHMA

« 3auITHTHA CPEACTBA 3 AL NPH H3PAH 1
OApKaBAILY CICKTPOCHEPIETCKIX BOOBA

« OchoBHa Havea Opranisaumje paza
(AOKYMEHTA 32 pai, OpraHH3aLIIONE Mepe)

BEKGBE (31 uac)

1. Mispaza cHTYUMOHOT n7aka 3a npojexTe

2. TepMHKit MpOpasyH HAL3EMHIX 1t
KaGIIOBCKIIX €/1eKTPOEHEPTETCKIX BOAOBA

3. Oapehuparse naza HanoHa u npecexa
NIPOBOZHIKA Y OTBOPEHOM PA3TPAHATOM
BOIY

4. OnpehuBatbe MaKCHMAJHOT 11413 HANOHA

€IEKTPOEHEPreTCKHX BO0Ba (3 uaca)

« Eextpuunn npopauyn Boiosa (20
uacosa)

« TIoroHCKa CHIYPHOCT HAA3EMHIIX
Boz0Ba (15 uacosa)

« Viemmerbe HazseMHix
elleKTpOCHepreTCKIX B0z0Ba (8
uacosa)

« TIpojeKToBaIbE CIICKTPOCHEPTETCKIX
Boz0Ba (12 uacosa)

« BesGearoct npm pazy na
elIeKTpOCHEPreTCKiM BOZOBHMa (4
uaca)

Ipenopvie 3a peanmauujy

Teopujcke HACTABE

« TIporpavickit cazpikaj eeKTpo-
CHCPICTCKIIX BOLOBA j¢ OPraHH30BaH Y
TemaTCKe LeTIHE 32 Koje je HasedeH
opijerTauonit Gpoj 4acosa 3a
peaiialy iaHa HacTaBe 1 yuera.
TpH W3pai ONepaTHBHIX MIAOBA
JeuniicaTt cTenen peanaue
canpiKaja W AMHAMHKY PaZia Tako 1a ce
LILeBH 11 3A1ALK NIPEAMETa OCTBAPE.
DOpMHpaILE CTABOBA H BPEAHOCTH
KA0 1 OBJIA1ABAIbE BEWITHHAMA
3axTeBa aKTHBHO yuewhe yuenika,
pasmuuiTe MeToze  sehi Gpoj
npiMepa I3 npakce.

« Canpiaj nporpama peanisopari
CaBpEMEHIM HACTABHIM MeTOJaMa i
cpexctaiva. Vuere
0CNI0COBIbABATH 32 CAMOCTALNHO
NIPOHATKEIbE, CHCTEMATHIOBAILE 1
kopuuwherse nnopyatuta 13
pasmuTHX H3BOPA (CTPY!IHA
ATepatypa, waconieH, yubenH ,
HiTepHeT).

« Cazpiaj npeamera yekaauti ca
HCKYCTBOM I3 NIPAKTIYHE HACTaBe,
KPCHPATH THMCKH Pa i KpO3
npeseHTaLy CBOJIX PALOBa it
IpyNHIX MPOjeKaTa YeroCTaBHTH
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Y 3aTBOPEHOM BOY HamajaHoM H3 1Ba
eneprerca wssopa

5. OnpelyBarse Mpeceka MPOBOAHIIKA Mpeva

AQTOM Najly HATIOHA y 3ATBOPEHOM BOAY
HATIAJaHOM 3 B3 €HEPIETCKA I3B0PA

6. Onpelyparse T0aaTHOT oMTepeherba
HAIBEMHIX BOAOBA YCIEA BETPA, CHEIA,
e i iba

7. Oapebuparse yruGa npoBoaHHKa Ha
PABHOM I KOCOM Tepetty

8. OapehyBarse KPUTHYHOT, FpaNIHOT 1
cpeuber pacriona Boxa

9. OapehyBase MaKCHMATHIX HANPE3aika
VKA H H3pALA MOHTAKHIX Tabena

10. Oxpelyunarse yruuaja onoprocti
€JIEKTPOCHEPTETCKOT BOJA Ha BPEAHOCTH
cTpyje KpaTKor cnoja

11. M3paza npojeKTa HHCKOHANIOHCKE MPEKe

12. OaGpana npojexta n earyaunja
TexHmIKOr peeiba

HACTABA Y BJIOKY
(30 wacosa rozIe)
OBH1a3aK W yTIO3HABAIbE MPOJEKTHOT
npeyseha pann ynosHasarba 3pazie
TexHHuKe I0KyMeHTalje
OBHa3aK H YIO3HABAILE €A PATIOM Y
jeanoj o enextpana
3. OGHAa3aK 1 yo3HABaKE Ca PAZIOBHMA Ha
wsrpasbi wan pemonty HH Hamsemtor
BOM
4. OBrasak 1 ynosHasaibe ca paoBHMa Ha
w3rpaii wan pemonty HH KaGriosckor
BOMa
5. OGunasak ¥ yno3HaBamwe ca PaaomM
ZWMCNIEUepCKOT LEHTPA

©

camonpoLeHy.

« Ex1. npopatyHe H3BOATH NPUMEHOM
oarosapajyhux Tabena. JoGujetie
Pe3yATaTE MPOBEPABATH Ca MPETXOIHO
CTeNCHIM casHarbiva W pasBHjaTH
ocehaj 3a npocyhiparbe 1a i je
M3patyHaTa BPEHOCT Y PEaIHitM
rpaava,

« Ilph 0GpaH TeMaTCKe LeHHE
LHIOrOHEKA CHIYPHOCT HATEMHIX
B020BA%, OBpaTITH ALY 1
MeXaHINKa HAnpe3arba it
I3payHaBarbe yruda i pactiona
BO0BA Y LABY (POPMHpaILA
MoHTaxKHHX TaGeaa. OBjacHuTH
1bH1XOB 3HANaj 1 IPHMCHY.

« ¥ Temarckoj ueni .Y 3emberbe
HAZIEMHIX e1eKTpO-EHepreTeKiX
BOZ0BA® yKA3ATH Ha 3HAUA]
npopatiyHa KoM H3S0pa
KoOp MHaLLIje 30 i H3paLy
Yiewmersa cTyGoBa y Wiy
CTaBIAHOCTH paja CHeTema.

« O NpojeKTOBaMY BOJOBA AATH CAMO
ynyTeTsa, waramasajyhu BaxiocT
kopuihersa nponiica n npagiAHIKa
32 H3TPALIbY €1EKTPOCHEPIETCKIX
Boz0Ba.

« Hakot 06paze ei1. 1t Mex. npopasyHa
BOJOBA yUEHHLIMA IOEHTIE
npojekhe 3amatke. [pojekat pamiTi
Ha HacORNMa BEAOM (6 vacoBa) y3
Kkopuwherse codTBEpCKIX NakeTa.

Ynvrero 3a 610k nactapy
TIpinikoM nocete mpojekrHor Gitpoa,

yueHiKe TpeGa yNO3HaTH ca HatHHOM
I3pajie TeXHIKE JOKYMeHTaLHje
noTpesiie 3a U3rPALILY it
PCKOHCTPYKLUM]Y C/ICKTPOCHEPTETCKIEX
Bozosa. Iocedity navkiby MOCBETHTH
OprAHIALIjH 10CTOBa, 1A OAPAABAILY
BOOBA. M 1OKALM}H KBapOBA. TToceTHTH
HajGmKy enekTpany (Mae
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XHIPOEJIeKTpaHe, BETPOIEKTPake,
conapHe eneKTpate, eneKTpae Ha
GHoMacy) 1 yrosHaTH Ce ca HauHHOM
no6ujarwa en. eneprie. OSparmT
NKIby Ha eNleMenTe 0CTpOjerba i
HaUMH CHHXPOHH3ALU]E HA C1T. MPEKY.
TIpiwiHKOM OGHIACKA patoBa Ha
€J1EKTPOCHEPTETCKIM BOOBHMA
YTO3HaTH ce ca OpraHIBaLjoM paia
exune, ypehiajuma 1 MeTorava 3a pai.
OBHIACKOM JIMCTIENEPCKOT LeHTpa
NIOKA3aTH HAUHH HAZTCAANA
€1EKTPOCHEPTETCKOT CHCTeMa
PAYHAPCKOM MPEAKOM H YNIpaBIbaibeM
w3 uenTpa nomohy SCADA cuctema.
3a cBakk fa 610K HacTaBe yueHuK
BOIM IHEBHUK paza. YHOCH KpaTak
OMIHC NI0C10Ba, &1, WeMe, NPOpatyHe, 1
3anaKaika y CKIaly Ca HauHHOM
Boljerba Te BpeTe eBNICHLIE.

Che n0cs10Be 0GaBHATH Y CKaLy Ca
Mepama Ge36e1HOCTH H 31paBiba Ha

paly.

KOPEJIAUMJA CA APYTUM NPEAMETUMA/ MOAYJIUMA

~ OchoBe eeKTpOTEXHIKE -
- Dusuka -
—  VBOH Y e/leKTPOSHEPreTHKY

EfleKTpiina Mepetba
Mepetsa y efekTpoeHepreTiit

EeKTpHiHE HHCTATALM]E 1 OCBETIbEHE
EZleKTpoenepreTcka nocTpojersa
TMpakTHuHa HacTasa
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EJIEKTPOEHEPI'ETCKA TTOCTPOJEIA

OCTBAPUBAIE OBPA30BHO-BACIIMTHOI PAJIA — OBJIMLU U TPAJAILE

HACTABA
PA3PEJT 3 TIPAKCA VKYITHO
Teopujcka HacTaBa Besxbe TlpakTiiHa HacTaBa Hacraea y 610Ky
1 70 70
v 62 31 30 123

UW/bEBU YYEIbA

~ Vio3HaBaibe ca OMIACHOCTHMA W JALITHTOM O EEKTPHIHE CTPy]e Kao H BPCTAMA JAILITHTE;
~ Vno3naBalke ca TEXHIKIM MPOMHCIMA BE3AMIM 32 JALITHTY, H3TPALILY H OZPKABAILE PA3BOINOT NOCTPOjerba
~ Vnosnasaise ca MoryliM KBapoBHMa Y OCTPOjerby:

~ OcriocoG Lanarbe 3a AMJArHOCTHKY KBapoa;

— OcriocoBmaBatse 3a OTKIAMANE PAXTIHTHX BPCTA KBAPOBA;

~ OcriocoBmaBatse 3a OAPKABAILE PASBOTHIX MOCTPOjerb, y CKAALY CA MPOMHCHMA H MPABIHULIMA;

— OBaanaBatse NOTPEGHIM BEUITHHAMA 32 MOKTAAY H YIIpAB:barhe NOCTPOJerbHMa;
— OCTI0C0B HABAILEIAMPOJCKTOBAMEMAIHHXTIOCTPOICHHA;
— CTHIAIbE 3HAIA O CIICMEHTIMA FAUITHTE Y €CKTPOCHEPIETCKIM MOCTPOJerbIMA;

— Crulaise 3Maika o HauHIIMA JALITHTE CIEKTPOCHEPTETCKIIX NOCTPOjeIba;

— Criuarbe 3Haika 0 CBPCH NPHMEHE AILITHTE Y CTIGKTPOGHEPTETCKHM OCTPOjeHsIMa;

— OcrIoco6BABARE 32 YCIOIIHA]Y PeATHIAIN]y CALDAAjA POIPAMA OCHOBA NPAKTHYHAX BEIITHHA H NPAKTHIHe HACTABE.
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Crpyktypa atomcxor jesrpa

« Vesajarbe ocHOBHIX
3HaIba 0 CTPYKTYpH
atomcKor jesrpa.

oGjachit CTpYKTYpY aTomcKor jesrpa;
oGjackit HacTaHaK AeheKTa Mace i CTPYKTYpY
atomcror jesrpa;

oGjacki pamoakTHBHe pacniaze jesrpa;

o oGjachi HacTanaK HylieapHI peaxia,

drcuje n dysuie;

OGjackt i pHMEHH AETEKTOPE PALHOAKTHBHOT
3pauerba;

JAUITHTH O PAAHOAKTHBHOT 3paticrba.

« Crpykrypa atomckor jesrpa.

o Jledext mace n craGiuiHoct
atomcror jesrpa.

PaawoakTHBHN pacriaan jesrpa.

o Hykaeapue peakue, ucija 1
dymja jesrpa.

o JIcTeKTOpH PalMOAKTHBHOT 3patciba
Tajrep-Mitiepor Gpojau i
jommsawona komopa.

o JIO3MMETPH 1 3AIITHTA O 3pavera.
ExtemenTaphe uecritie, mojav i
Kiachukauja.

Jemoncmpayuonu ozneou:

~ JleTeKuija panoaKTHBHOT 3paseisa.

~ Mepeise akTHBHOCTH

KJbYYHM MTOJMOBH CAJIPIKAJA: Ocumnanuje, Tanacu, Onruka, @oron, TamacHo-uyectuunnyanusam, Atom, Jlacep, ATomcko jesrpo, PaanoakTuBHOCT,

Hyxsieaphe peakiuje

KOPEJIALIMJA CA IPYTUM MPEAMETUMA

Marewaritka

OcHoBe enekTpoTexHitke
Tporpamupaibe
TMpakTHuHa HacTaBa
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3. HWJBEBH, HCXOJH, OBABE3HHU U TIPENOPYHEHU CAZIPKAJU U YTITYTCTBO 3A TIWIAKTHYKO-METOAWYKO OCTBAPUBAILE ITPOI'PAMA

Paspen: Tpehu

MBI OBABE3HH 1 [IPEIOPYYEHN YIYICIBOISAY
TEMA LWBEBH o 3aBpuieTky MoAyia yuenik he Guri y AT JMIAKTHYKO-METOINYKO
cramy na: OCTBAPUBAISE IIPOTPAMA
« Criuarbe 0CHOBHIX « OGJacHit y7I0ry 1 3Hauaj e1eKTpOCHepreTcKor | + Pa3noj eflekTpiduKaLije Ha nowety yueHiike ynosiari ca
Ocnosiio 0 3aa o MpoisROmLH, | cheTema, zenone EEC i nasiBie nanone « ECKTPOCHEPIETCKI CHETEM, NI0jaM, LUbEBIMA H HCXOLMMA HACTABE /
enextpo- NpeHoCy 1 OTPOLUIGH | » ONHLLIE IPOHIBOAIY H IIPEHOC ECKTPIHE pasBoj, Y10ra, IETOBH W HASHEHH HATIONH | yuen,a, MraOM paza  HauHHIMA
eneprerckom eleKTpiune eneprije eneprije « TTpOI3BOAIbA 1 NIPEHOC eeKTpiute p———
encremy + HaGpoji N0TpoLIaUE eAEKTPIIHE eHEpritjc eHepruje
« OGjachi yory TpacopMaTOpCKIX i « ToTpoLIaUH esleKTpHHE eHeprije Peamusaunia wacrase
PAIBOINIX TIOCTPOj€rba Y Mperocy CAKTHuNE | « Yiiora TPAHCOPMATOPCKIX  PASBOANNX | Tpever cc peaisyje kpos ceche
eneprije T0CTpOjerba Y MPEHOCY eeKTpItHE obmiKe HacTane:
_ eHepruje Teopicka Hactasa (70 uacosa)
« Cruuarbe 3uata o « HaGpoju BpeTe eekTpaa « EAICKTPOCHEpIeTCKH H3BOPH
Tpoussoma pasnimTig BpeTaa | » OBjaciin 1 pasTinkyje pastiNTe BpCTE « Mozena enexrpania Mecro peamaiuje nacrase
enextpine enektpana KOHBEHIHOHATHIX €NIeKTpata « EZeKTpane ca uBpeTit ropusom T e—— Fe—
eneprije « Pasyve yiory pesep3uGninix enektpanay | o Hykuieaphe enextpane
CICKTPOCHEPTETCKOM CHCTeMY « Xuzpoenextpae Ouenupame
« HaGpoj BpCTe eeKTpata OGHOBLHBIX « Penepsubiuiie XuapoesiekTpate J—Bpe AHOBAIbE OCTBAPEHOGTI! HeXOTa
11380pa CACKTPHUKE eHEprHje + Jlusea enexrpane apunTH Kpos:
« Hasexe ochoBie pasiiike ismely Manix « EzleKTpane 0GHOBbHBIX 13B0pa . mpahete ocTBaperocTH HexoMa
XIIPOCICKTAHA, BETPOCICKTPAHA, COTAPHIX |  C/ICKTPHUNE CHeprije (Male - TeeToBe HaRA
ellekTpana, efeKTpana na GHomacy, XHIpoeseKTpatie, BeTpoeeKTpae,  aKTiBHoCT Ha vacy
reOTepMATHIX eeKTpaHa COMaApHE eTCKTaNE, €CKTPANE Ha
« HaGpoju eaextpiite ypehaje y elekTpanava |  GHOMACY, re0TepMIHE eleKTpane) Oxatipi 6po| 4acosa Mo Temam
+ Excirprasin ypehaju y enextpanava « OcHoBHO 0 leKTPOGHEpreTCKON
« Cruuiarbe OCHOBHIX « HaGpoji ClIeMeHTE pasBoAHIX NocTpojersa | + CabHpHiLe ancrewy:
Eneventin 3Haiba 0 ereMeNTIMA | + OBjacii YTy CAGHPHIIA Y Pa3BOR I + Criojhi mpoBoam (2 wneny
passomix PA3BOAHIX IOCTPOjerba |  MOCTPOjerbiMa « TOTIIOPHH H NPOBOAHH H30AATOPH

nocrpojema

« HaGpojusperenornoprixisoniatopa

+ OBjacHit y71ory NPOBOAHIX H30AATOPA

« Tosmaje HaulHe MOHTAKe CaGHPHHLA Ha
NOTIOPHIM 1 POBOHIM H30IATOPHMA

« OGjacHit yJI0ry pacTap/ata y passoaHim
noctpojerbiva

« Hasezie BpcTe pactanbaua

« OGjacii yzory ocrrypasa y passoaiin
nocpojerbinva

« HaGpoju pete 1 oBjactn yory npexinaua
chare

« Tlo3Haje NpHHILAT Paa HATIOHCKIX
CTPYjHHX MepHHX TPAHC(hOPMATOPA, IHXOBE

« Pacrasaun

« Ocurypaun

« Tpexizanit crare

« Pacragaun crare

« Mepin Tpancqopmatopit

« Tpuryumue

« OTnopHILIL 32 y3eMUbelbe 3Be3 LT

+ KaGosn

« OBoAHUI NpeHanoHa

« Konaesatopit it konaesaTopeke Garepije

« Hspasmaarbe aujarpama ontepehersa it
n0Gozbare haxtopa crare

 TIpoussoaba eeKTpIiHe eHepritje:
(20 uacoa)

©  EfleMenTH PasBoHIX NOCTpOjerba:
(25 uacona)

o Tpancdopvatopeka i passoaa
nocTpojersa:
(6 uacosa)

©  EseKTpine meme n cHmGou:
(6 wacona)

o KOMaHHH, CHPHATHI 1 3aUITHTHI
ypehaju:
(6 uacosa)

« Tloctpojersa jeanocnepe crpyje:
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CeKyHIIapHe BEHUIHE H NPUMEHY (3a
Hanajaike MepHIX HHCTpyMeHaTa, GpojiLta 1
aurmiTHi ypehaja)

+ OGjacku y;10ry NpUryLIHILA Y PasBOAHIM
nocTpojerbina

+ OGjachit y7I0ry OTROPHHKA 3a y3eMberbe
3me3Ta

« HaBelle KOHCTpYKTHBHE eseenTe
BHCOKOHATIONCKOT KaGa

« OGjachit yiory W HaGpoji BPCTE OABOIHHKA
npenanora

+ 3 HaMeHy KONAEH3ATOPCKIX GaTepija 32
Komnew3aunjy daxTopa chare y
noctpojerbiva

Tpancgopmatopeka
 paseoana

nocrpojersa

« Venajarme ocnosHi
3ara o
TpancdopMaTopeKiM 1
passoHiM
nocTpojerbiva

« Haseze pete noctpojersa

+ OGjacHit y7ory ellevenaTa nocTpojersa

« Haseze pasauky nsmehy noctpojersa 3a
YHYTPaLUIby 1 CIIObALIGY MOHTAXKY

« OGjachit OK0MLeNA MOCTPojerba

+ OGjacki pacniope; eslemeHaTa 1 orIpente y
noctojersy

« Tloztena N0CTpOjerka i OCHOBHH 3a1aili
« VI10ra H 3a1aLH €1eMeHaTa NocTpojerba
« TlocTpojeiba 38 yHYTPaLlItby MOHTaKY

« TocTpojersa Ha OTBOpeHOM

« Owonubena noctpojersa

« Oxonssena noctpojersa y C 6 racy

« TocTpojetba 3 CMIOBALILY MOHTAXY

« Pacnopea enevienata it onpeme

Enextpune ueve

+ CTHUAIbe OCHOBHUX
3HAMA O CICKTPHUHIM

« Tlpenosiia rpagirike CHMGOTC 1 O3HaKe
+ HaGpoji BPCTE CCKTpIUHIX 1eMa

« Tpaduxn cimoon
« Bpcra Lieve jeaHONo e, TPONoHe,

W cumBoan wewmava i cnGomiMa | KopHheHVIX y pAsBOHIM NOCTpOjerbiMa TponoAHe paBHeHe, MOHTAKHE
¥ pasBoaHum o UNTa eNIeKTPHUHE WeME PasBOHIX o Unmame wema
nocTpojerbiva noctpojerba « TIpHKbyUaK HHCTpYMeHATaH anapaTa y
« OGjaci HAjHH IPHK/bYHCHa HHCTPYMEHATa | PAsBOAHIM MOCTPOJeRIMA Ha BHCOKOM It
W ANApaTa Ha BHCOKOM H HHCKOM HATORY Y HHCKOM HarloHy
PasBOAHOM nocTpojers;
+ CriLiate OCHOBHUX « Hasele onute npuHLItIE yNpasbara « ONUITH NPHHLIAIH ypaBbatba
Komanani, 3HaIba 0 KOMARIHI, nocTpojerben noctpojersen

cnrnanm 1
sawrTiTHn ypehaji

curnaTHny 1
saurTiTHi ypehajiva

+ OGjacHit HaUHHE 32 KOMANZOBAILE
nocTpojerben

+ HaBeze pasmuiTe BpCTe NOroHa paciuioniix
anapara ( npeKiava cHare 1 pacrapiatia)

+ OBjackit HaumHe curnanaumie y
noctpojersy

+ OGjacHi yTOMATCKO MIOHOBHO YKIbyHerbe
(AMY)

+ Hasezte npusLune i Hasiie G10Kiparba
pacrasssaua

« HaGpoji asite 3a CHAXpOHIAILIY

« PasBoaiie TaGie i KOMAHAHN NYITOBH 3
ynpaszsarse

o PYUHO H €/ICKTPHUHO KOMAHIOBAILE

« TokpeTaibe paCK/IONAIIX anapata

« CHrnamraunja: nospatHo jasase,
CHPRAIIALN] HCKbYUerba NpeKiLIaUa
yeren fejeTa sawrrie

< ATY

« Biiokmpaibe pactapsata

« Tpununny Grokuparba

« Hauinit Grokparsa

« Vpeljaji 3a CHEXpOHM3ALIA:

(3 uaca)
o Tapude exextpinie exeprite:
(2 uaca)

Mpenopyke 3a peannsaunjy nacrase
« TIpH 0GpaN NOJeAMHHX HACTABHIX
jeuHmua KopHCTHTH naHoe, CMKe,
uptesxe. KopHeTiTi mynTivenjatte
npesenTaune, Katanore npowssohaua
onpeme 1 ypehaja u cTpyuHy
AuTepaTypy (cTanzapae, nponce,
npenopyke).

V sieny ,,OCHOBHO 0 e1eKTPO-
eHepreTcKoM cHETevy* Tpeda
HarzacHT 3navaj Tparcopmaije
Harlowa 1 y10ry Kojy, npH ToMe, ivajy
TpaticopMaTOpCKa 1 pasBoHa
noctpojera

Canpicaje Tematcke ueate

L Tpon3Boaima eneKTpuane
enepruje” i npeHoc u AHCTPHOYHja
eNleKTpHYHE eHeprije pean3oBaTH y3
Kkopuiherse GIIOK 1 CACKTPHUHIX
uiema. KojL po3BoIise eleKTpHiHe
eHeprije HArIacHTH MofeNy H3Bopa
npema BpCTH NpUMapHE eHeprije 1,
00paauTH NPUHLIAT paja eleKTpaHa
1uxoBe enemenTe. [pH Tome Hitje
HEOIXOHO GABHTH Ce ryGHLIMA H
cTenenoM nckopiheiba efekTpana.
Koa HyKJIeapHUX e1eKTpaHa HajBHIle
OBPAIHTH 3AUITHTY JbY N H OKOIIHHE
Ol PAZIHOAKTHBHOT 3pateba.
EfleMeHTe passoHiX nocTpojeiba
Tpea objatbasaTH Tako 1a ce Hajnpe
HeTakHe 3Hauaj n GyHKUMja cBAKOr
lleMeHTa, a 3aTUM YUCHHMIW Tpeda 1a
yNo3Hajy cTannapate THMOBe
enemenata nomahux npomssohaua.
OGaBe3no 00e30eANTH y30pKe
efleMeHaTa NOCTpOjerba i MPOCneKTHH
watepujan iomahix npomssohasia koje
TpeBa KOPHCTHTH NP OGpaH CBAKOT
enementa noce6Ho. Kazia ce 3apui
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Toerpojema
jennocwepne crpyje

« CTuuae 3Hatba 0
noctpojersima
jemnocepie cTpyje i
1b11X0BO] HaveHi

 OGjach yJiory nocTpojerba jeaHocMepHe
CTpyje y pasBoHM noCTpojerbiva

+ HaBpojh BpeTe akymyaTopekiix Gatepija

« Hasexe kapakTepHCTHKe, HauMH
CKeMLIoATaLjE 1t 13G0P AKYMYAATOPCKIX
Gatepuja

+ OBjacin Hauni koputihersa jenocmepie
cTpyje y unaycTpuju 1 caoopahajy

« IocTpojetba jeanocmepHe cTpyje
YPa3BOAHUM NOCTPOjerbHMA

« Akywmyaatopeke Gatepie

« Kapakteprcrike u 1360p

« Tlykerbe akyMyaaTopeKinX Garepija

« EeroaTaiitja akyMyaTopeKix
Gatepja

« Vnotpeta jennocwepre cTpyje y
nayeTpujn n caoGpahaj

Tapnde
enexTpie
enepruje

« VeBajarbe 0CHOBHIX
3naia o TapQava
elleKTpHuHe eHeprije

« HaGpoji BpCTe Tapi(ha ereKTpIHE enepritie
+ Hageae ypehaje 3a yNpap vaike n0TPOLLILOM
eslekTpHHe eeprije

« Bpce Tapda. Yaora y 1060 biaiby
CKOHOMMUHOCTH CHArC

« Vpeljajun 3a ynpasmasse noTpouIom
eslekTpHUHE eHeprije

0Gpajia nojeMHHX eleMeHaTa O/IBecTH
X y TPaHC(OPMATOPCKO H PA3BOAHO
nocTpojerbe 1a npenosiajy oopalenie
enemene.

« Tpancqopmatopcka n passona
nocTpojersa opaaHTH camo
npuHLTHjCHO, KopHeTeh, npH
ToMe, cKiie, weve it poTorpadje.

+ Harnacun 3auaj tpancopmatuje
HATIOKa 1 YIIOTY Kojy, NIpH TOME,
nmajy.

+ OBaBe3Ho omoryhHTH yueHHUIME 12

BHAC Gap jeAHO PABOIHO NOCTPOjehe

¥ pazy. TIph Tove je Haj6ome 1a T0

Gyne TparciopmaTopeKo pazeoao

nocTpojerbe

Beoma je 3nauajio 1a yuenmu y

OKBHPY 0GIACTH €ICKTPHUHE LIEME

casHajy BpCTe Wiema, FIXOBY HaveHy

wunTaise

Curnanmsauvja je Beoma BakHa y

NOCTPOjerby 1 3TO je HEOMXOIHO A2

yueHILI Hayie Aa dHTajy WeMe

CHTHATM3ALMjE 1 1A CXBATE BAKHOCT

TIOBPATHOT jaBalba Y MOCTpOjeiby

« TlocTpojersa jeanocmepie CTpyje

OGpaHTH PHHLHIICKH, HATTACHTH

1bI1XOBY yI0TY Y Kopiuherby

eneKTpuiHe CHCprie.

‘Teopujcky HacTaBy yckaauTH ca

capiajivanpeavera Ochone

NPAKTIHIX BetTHHA

Hanowena:
« Pea/lnsatopit Hactane Mory H3MeHHTH
10 20 % npenopyuenix canpikaja y3

carniactoct CTpyuHor pehia.
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Paspen: uersprin

HUCXOIN YIOYTCTBO 3A
TEMA LMJBEBH Mo 3aBpiieTky Moy a yserk he Guti y OEABB"C"AE&‘;?S': PYUEHM JMIAKTUYKO-METONYKO
cramy nia: OCTBAPUBAME ITPOTPAMA
« CTHLatbe OCHOBHIX « Hasezte y3poke Hanpesaisa efieMenara y « V3pollt Hanpesarba elevenaTa y Ha noueTky yieHitke ynosmarit ca

Wsbop enevienata
nocrpojeina

mama o wGopy
enevenara
CICKTPOCHEPreTCKIX
nocTpojersa

noctpojersy

« HaBelle cTanzapae Hanote eneKTpHAHIX
Mpera

+ HaGpoji BpeTe npenanona  cpeactsa 3a
3awTHTy 01 NpeHanona

+ HaBeac BpCTe KpATXIIX CrI0jeBa 1 Y3pOKe 38
1HHXOBO HACTAjatbe

« Bpuni 1360p e7leMeraTa 1a CTpani HHCKOT it
BHCOKOT HAOHA

CIICKTPOEHEPIETCKIM N0CTpOjeRbIMa
« Kputepujywmi 3a mGop ezevenara
noctpojersa
« Cranzapani Hanomm
« Tpetarnonn
« Kparkn criojesit
« H1360p esiemenara ¢ oG31poM Ha cTpyje
KpaTKIX criojesa:
CaGuphitua
o TIOTIIOpHIX 1 MPOBONHIX H30ATOpa
o Pacrapmava
o Ocurypaua
o Tlpexizaua chare
o Pactanmaua chare
o Mepuux tpancgopmatopa
o Mpurywmiua
o Oasoumika_npenanona

Pazosi a
wirpatmn

enexTpo-
eneprerexux
nocTpojersa

« CTHiame 0cHOBHHX
3HAIbA O H3PALIbH
€N1eKTPOEHEPreTCKIX
noctpojersa

« HaBezie pe1ociiell MOHTAKHIX pafoBa Kol
I3PAILE PASIHUNTIX BPCTA NOCTPO]eiba

« OGjachit HauHH MOHT®Ke TparcopmaTopa

+ OBjaciit HauHH U3paze yiemberba

+ JledHHiiLe HATOK A0PA H HANIOH KOpaKa

« Hasee pete yaemserba

+ HaGpojt ezemenTe Kojit ce Besyjy Ha pano
yaemmerne

+ HaGpoju eaemenTe koj ce Besyjy Ha
3AWTHTHO yeMJbetbe Y NOCTpOjerbiMa
BUCOKOT HANOHA

« HaGpoji pasmuiTe Aucnoswije
yiemsupata

« Toswaje nponiice it npaiaHitke 3a w3Boherse
PAZOBA y €ICKTPOCHEPTETCKOM MOCTPOjerbY

« TIo3Hajé 3aILTHTHE Mepe, 0CTYNaK y cyuajy
Y1apa cTpyje W Hauh npyKarba npe novohi
TIOBPEleHOM LY Y NOCTpOjerby

« Tloswaje wawni 1 3havaj Bohersa eamACHUIjC
YTpOLIKA MATCPHjAIA H AHTDKOBAILA paie
chare

« MoHTaxHm pazosh y heanjava i
nosbuMa

« MoHTakHH PazioBH y OCTPOjerbiMa 3
YHYTpALLIIbY MOHTAKY

« Mowtaskm panosi y noctpojersiva Ha
OTBOpeHOM npocTopy

+ MoHTaKa OKJIONbEHHX MOCTPOjerba.

+ MoHTasa Tpanc(opMaTopa 1 onpeme Ha
cry6y

« MoHTazka Tpac(opmatopa

« MoHTasa 1 1emHpatbe pasBoAHHX Tabim
# nyaToBa

« PajioBH Ha H3paN y3emberba

* Y3eMIbetbe Ha BHCOKOM M HHCKOM
HanoHy (PaaHo ¥ 3aITHTHO)

« Jlucnosmuie ysewmmaua

« OTIop y3emberba

« Mepeibe napaveTapa eeKTpHiHe
eHeprije y eNleKTpOEHepreTCKHM
nocTpojerima

« TTponuci o H3Boherby pazosa y
€JIEKTPOCHEPTETCKIM MOCTPO]eHb M

LUHBEBHMA H HCXOINMA HACTABE/YCH:a,
IUIAHOM PaJia 1 HAYHHHMA OLCHHBANA.

Peammaunja nacrage
Tpeaver ce peansyje kpo3 cieache
oGauke HacTase:

« Teopujcka Hactasa ( 62 uaca)

« naGoparopujcke pexGe (31 uac)

« 610k HacTasa (30 wacosa)

Mecro peannsaumje nacrase
« Teoprjcka HacTaa ce peatnsyje y

yunoHHLI
« TaGopatopujcke exGe ce peanisyjy
y naGopatopujit

Hojena ojiesmetba na rpvie
« TIpiaitkoM peanisaije BekGH
Ollebetbe Ce Jlefli Ha TPH rpyrie

Ouemuame Teopujcxor aena
BpeAoBatke 0CTBAPEHOCTH HEXOZA
BPLUNTH KPO3:

« npahietse ocTBAPEHOCTH HEXOZa

« TectoBe 3uaiba

« aKTHBHOCT Ha viacy

Ouewnpame aaoparopujexux

Bewon

« Bpe/iHoBatbe 0CTBAPEHOCTH HeXola
BpUWIHTH KpO

« npalieie OCTBAPEHOCTH HEXO1a

« wmeurTaje 0 ypahenint
naGopatopijckim BekGava

« oxGpany naGopaTOpHicKiTX BeGH
HaKOH 3ABPILCHOT LKKIYCA

« oaGpany npojexra

OxBupHK 6POj uacoBa 110 Temam:
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« Mepe 3awTite Ha paiy npu
€/1eKTPOMONTKHIM PAIOBHMA

« Mepe 3awrTiTe 01 0NacHoCTH npH
€KCILIOATALL]i ENIeKTPOCHEPIETCKIX
nocTpojersa

« Boljerse epnzenimje yTpouika
MaTepijaia W AHIAKOBAIbA PJIHE CHare
npeva npoueaypama

« Vnosuasarse yuenka

« Hanezte 0CTyNIak nperiesa pasnx

< Tiponicu

Oapasame ca onpikaarben €JleMeNaTa eleKTPORHEPreTCKIX MOCTpOjerba |  [Ipasittii
enexTpo- enexrpocneprerckix | o Habpoju Hajucwhe Kpapose eremenata « Tlpersiean, pesi3iic 1t pevoNTH
eneprerciix N0CTpOjetba, y CKIaLy |  eAeKTPOGHEPIETCKIX MOCTPOjersa €JIEKTPOCHEPIETCKIX M0CTPOjerba
nocrpojeiba ca npomciva 1 « Pasiikyje panoBe y e/IeKTPOCHEPreTCKOM « Hajuewh kpaposn
npaBILTHILIMA N0CTpOjetbY y Ge3HATIOHCKOM CTaiby, 63y |  PajoBi Ka nocTpojersima y
HATIONa W 1101 HATIOHOM Ge3HanoHCKOM CTarby
« Pazopn y G Haniona
« Pajiosu 1101 Hanoo
« VeBajarbe OCHOBHIX | » HaBeae OCHOBHE eleMEHTE 3aLlTHTE  OCHOBHI 110]MOBIt O 3ALLTHTHIN
Eneventi sHara 0 eneventiva | o Hagese pasiore 3a sawrmnry €IEMEHTHMA I CHCTEMHMA 3a1ITHTE
sawriTe saurriTe €ICKTPOCHEPTETCKIIX NOCTPOjerba CICKTPOEHEPIETCKIX NIOCTPOjeiba

« HaGpoju BpcTe Keaposa

« OGjacHi Xasapujcki pexum paza

« Hapeze 3anatke Koje Tpe6a 1a nemynn
penejia sawTta

« PasyMe 3avaj 1 y7ory 3aLITHTHIX peieja

+ Hasezeneiose 1 BpeTe pereja

« OGjacHH NPUHIIAN Pajia JAUTHTHOT perieja

« Haseze nozieny perieja npema speti
KOHTpOIHCAte BeMHHHe, HauMiy MPHK/bY\KA
HauiHy fienoBatba

« OGjactin ynotpeGy i npuHIN paza
TIpEKOCTPY]HOT 1 MOACTpYjHOT pencja

« OGjacHn ynotpeGy i nputinpaza
HAZHANIOHCKOT H TIOHATIOCHKOT perieja

« Pasitkyje ynopelyauke n yemepatke pereje

« OBjacHi ancTanTHy 1 AnpepenLIjanHy
sawTnTy

« OGjacHH pax MHKPONPOLECOPCKOT 3ALITHTHOT
ypehaja

« OGjactn ananTusHy 3amTHTY

« Pazn03m 3 saurmty
CJIEKTPOCHEPIETCKITX NI0CTPOjerba

« BpeTe KBapoBa 1 HEHOPMAUTHH PEXkIM
pana

« 3azaun Koje TpeGa aa HemyHit penejia
sawmita

« 3Hauaj H Y1014 JAIITHTHIX peneja

« Jlesoi 1 Bpcte peneja

« awTuTHiK peejn.OCHOBHI NPHHLHITH
paza.

« Tozena npema BPCTH KOHTpOAHCAHE
BEIIHE, HaviHY IPHK/LYIKA 1 HAYHHY
JenoBarba

« TIpexocTpyjiit 1 noxcTpyjii pesejit

« HaaHanoscki 1 noAHANOHCKH peiejh

« Peeji cHare 1 BpemencKi peiejit

« Vriopehusauk 1 yemepauki pencjn

« uetanta i Angepentujaina saurmita

« Miskponpotiecopeki 3aurtutiii ypehaji

« AsanTipia saurtia

Zawrmima
eaexTpoeHepreTeriy
HocTpojema

+ VeBajaie ocHoBIX
SHatka 0 BpeTava
saurmite y eneKTpo-
eHEpTeTCKIM

« HaBoa BPCTe 3AUITHTE €1CKTPOCHEPETCRIX
BosoBA

« OGjacki pasHTe HaumHe saurTHTE
€NIeKTPOCHEPreTCKHX BOAOBA

« 3aLTiTa CICKTPOCHCPIETCKIX BOX0BA

« TlpexocTpyjHa 3aimiTa (HeyeMepena
3AUITHTA, Ca AeUHHCAHIM BpEMEHOM
pearosarsa, ca HHBEP3HOM

 M3Gop eevenata noctpojetba
(124acosa)

« PazioBit Ha W3rpaitbi
enexpoenepreTckitx noctpojersa (12
uacona)

+ OJpiKaBaILe CICKTPOCHEPTETCKIX
noctpojersa (6 uacosa)

« Eneverti saurmire (10 yacosa)

« 3ALITHTA CACKTPOCHCPIETCKIX
noctpojersa (18uacona)

« EfleKTpoeHepreTeka nocTpojersa y
pazy (4uaca)

Mpenopyke 3a peanusaunjy nacrase:

« TIpH 05PN NOJeIMHIX HACTABHIX
jeamHmLa KopHCTHTH MaHoe, ke,
upTeKe, y30pKe MaTepHjana, npusopa
W eleMeHaTa PAsBOAHHX NOCTPOjeiba.

« KopHeriTi Mysmiveanjaie
npeseraure, Katanore mpow3sohaua
onpewe n ypehaja 1 cTpyuHy
nuTepatypy (cTannapie, nponuce,
npenopyke).

« TIpH TyMauerby 0jaBe MpeHanona,
KPATKiX CrI0jeBa 1 3eMIbOCTIOeBa, He
YOyWITaTH Ce Y NpeBeKa TeopHjcka
pasmatparsa HHTH npopauyHe, Beh
€aMo OHOHKO KOJTHKO je 0Tpe6HO 3a
pasywmesarbe nojase. [pu Tome
OOpaTHTH NaXIbY Ha nojeate
BEMMHIE MEpOABHE 32 H3G0P
TI0]e/UIHIX elleVeHaTa I0CTpOjerba.

« H36op enemenara noctpojera
TOKA3ATH HA KOHKPETHUM
npuvepHma, cykehn ce nozaumva
Hawwnx npowssohaua onpee.

« Ha BekTopckum wjarpamuma i y3
HajjeIHOCTaB ] NpopatyH,
TIOK3aTH YHeHHUIMA KaKO Ce
OpKaBA 3eMIBOCTIO] Y H30TOBAHO]
MPEKH, 3aTHM Y KOMIIEH30BaHOj
KaKko y y3emmenoj. Tpeoa um
CAOMIIITHTH Koje Cy MPEsKe KOA Hac
KOMIIEH30BaNe, Koje M30TIOBaNE a Koje
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nocTpojeruma

« HaBom BpCTE 3aLITHTE CHHXPOHHX

renepatopa
OGjachn andepenunjanity saurity
renepatopa

OBjacHin 3aUITHTY reHepaTopa o1 3eMHOCToja
OBjachi 3aWTHTY renepaTopa y eleKTpaii
Ha BeTap

HaBoau Haunie 3alTiTe eHepreTeKing
TpascdopmaTopa

OBjacki ey 3aurmy
Tpancdopmaropa

OGjacn Byxouosy 3auTuty

OBjachn 3aurTuTy Tpancdopmatopa ox
3emmocnioja

OBjachi npexocTpyjHy 3ttty
pancopwatopa

OGjacti Andepenunjaity saurTnry
Tpact(opmaropa

OGjaci HaulH 3aLITHTE CAGHPHILLA
OGjacHi 3aLITHTY KOHICH3ATOPCKHX GaTepHja
JleuHilLe 01BONHHKE MPEHAIONa I HABOLN
KPHTEpHjyMe 32 H3G0p MECTA MI0CTABbabA
OBjacii 3aurTTy cepreTeKor
TpanCOpMATOpa, eTeKTpaHA Ha BeTap I
(HOTOHATIOHCKHX €ACKTPala 0/l IpeHanona

KapaKTePHCTHKOM pearoBatba, Gp3a
npexocTpyjHa sauTiTa,

« Venepena 3aUITiTa, HyITe KOMIOHEHTE
CTpyje y y3embeHiM Mpekanta

« Jnpenunjaia 3autiTa pozosa
(moayskia w nopestia)

o Jl{CTaHTHA 3aLITHTA BOJIOBA 1 3ALUTHTA
BoJ0Ba 01 OnTepehersa

 AYTOMATCKO MOHOBHO YK/by'eibe Ha
BIICOKOHATIONCKIM 1 CPEHHEHATIOHCKIM
BoKOBIMA

« Ipenopyke 3a NoJeIaBatbe 3ALITHTE Y
wmpesiit 10,20 135 kV

« 3ALTITA CHHXPORIIX reHepaTopa
(rypGoretepatopa u XHIporeHeparopa).
Jlindpepepenunjaia 3aumuTa, sautira
01 3eMIBOCIIO]a 1 JALITHTA reHEPATOPa Y
eleKTpanit Ha etap

« 3awiTa exepretckix Tpancopmatopa-
3auTHTa 01 peonepeherba (TepMitiKa
3aurmiTa), ByX0A10BA JAIITHTA, 3aLITHTA
OJ1 3eMIBOCTIO]a, IPEKOCTPY]Ha 3AIITHTA
audpeperimjaia saurrita

« 3aurmiTa caGupHiia

« 3awTiTa KOHACIBATOPCKX GaTepija

« awTiTa o1 aTMOCHEPCKOr NpKIberba:
0ABOHHL NpeHaATONa, 1360p MecTa
noctapbarsa

« 3awrtuTa eHepreTcor Tpancpopmatopa,
eJleKTpana Ha BeTap i (OTOHATONCKHX
eneKTpana 01 npenanona

EnekTpoenepreTcka
nocrpojema y paxy

« VeBajarbe OCHOBHITX
3HAIA 0 YIpABLAIbY
paziom
CICKTPOCHEPreTCKIX
noctpojetsa

+ OGjachit yory ancrieuepeke cayioe
+ OGjacHi HAUHH JATUHCKOT YIPABLAIbA

« HaBpojh ocHoBHe dyHKuje cicTeMa

YNpaBbaa

« AHaIU3Hpa PANIITE CTPYKTYPE CiiCTeMa

ynpaBbatba

« Jlicniedepcka Ciy0a it LeHTpH

« JlasbiHCKa MEpersa, AabHHCKO
ynpaBkabe H CHIHAIALIA

« Vipassaise 1 ayromatisauja
TPAOCTAHMIA I ENIEKTPOBHEPIETCKIX
PASBOIHIX MOCTpOjetba

« CIpyKTypa cHCTeMa 3aCHOBANA Ha
ypaszkaskim Tepwnanina HMI

« Crpykrypa chcTema 3acHoBana
aRTU(Remote Teleprotection Unit)

« JlelieHTpanit3onana CTpyKTypa

JIMPEKTHO y3eMIbeHe.

« Haxon obpahene obaactu , M3gop
entemenara noctpojeisa”,
YHeHHLIMA TPEBa MOACIITH MOAATKE
32 W3paly npojeKTa 13 oGaACTH
TpancopmaTopekix cranmua 10/0.4
kV. Tpojekat TpeSa aa caapit:
upTeK TpoOIHE Weme, w3GOp
CIICKTpHUHE OnpeMe ¢ 0G3HPOM Ha
CTpyje KpaTKiIX Criojesa, LUpTex
ancnosnumje Tpancpopmaropeke
CTaiiue ca noTpeSHIM npeceLva,
UpTEK pasBoAE TaGae HHCKOT
HAIloNa, pOpaUYH H LUPTEHR
AHCTIO3MILE y3eMIbHBAA.

« Pajiose Ha W3rPailibit H OJpKaBabY
nocTpojersa TpeGa yKpaTko
OGJACHITH, & HATIACHTH BAKHOCT
nponica 3a uete. OGjalubetbe cavor
nocTynka pazona Hajgose je
VKIIOIITH Ca HEKHM TPEHYTHO
AKTYEIHIM PAIOBIMA KOjH CE H3BOZE
¥ J10KaIHO] Cpeatt.

« C oG3upom Ha 3uaaj penejte
3awTiTe, 0BOj 0GAACTH TpEGa
TIOKIOHHTH BIILIE NavKIbe. YUeHHLIMA
TpeGa Ha LITO jeAHOCTABHIjI Hauih
oGjachiTi npimwin paza. Ha
oaaGpainm npivepia, nomohy
wena, 1a uacy oGpaIOKHTH
DIPUHLLI Paza a Ha BEAGAMA
CHMYIIHPATH HEKE 0L KBaPOBA.

« Ha NIpUMepHMa HEBHIX 1 FOIMUILHX
aujarpama onTepeherba yuenHLIMA
TpeGa NIOKAATH 1HIXOBY CBPXY 1
3iauaj. Takohe M TpeGa nokasatu
10TpeGy 3a KOMIIEH3ALUOM
peakTHBHe eHepritje i Ha Koji HauHK
ce 0 i3OI,

« Teophjcky HaCTaBy YCKIQANTH ca
canpiajima npenveta MpakTiana
nacTana.
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3.

10.

1.

12

BEJKBE (31)

Oupeljiparse chare i cTpyje Kparkor
ClI0ja METOAOM petyKoBaHX
pesaTHBHIX pacinaiba
TlpopatiyH cTpyja KpaTKor crioja kpo3
eJleMeNTe N0CTpojetba y CAOKeHIM
Mpekava
Tpaghiko npeacTansaibe cTpyje
KBaDA Y HEKOM PaUyHapCKoM
nporpavy (Easy plot, Matlab)
¥1360p npeceka caGiphiua. asarse
YnyTeTBa 1 CMepHiLa 3a kopiuherbe
TaGauua 3a 3G0p eremenata
noctpojersa. [posepa oxadpanor
Npeceka CaBHPHMLLA HA TepMItiKa I
AHaMiIKa HAnpe3aiLa
TlpopatyH eievenata Ha
BICOKOHATIOCKO] CTPAHH: H301ATOPa,
npexizata, pactansbasa, BH
ocHrypatia, MepHIX TpacgopmaTopa
Tpopauyi y3emsersa. Haker
nporpava 3a mpopatiy oTnopa
pacnpocTHpaiba yiewbiBata
ChepHHLLE 1t YNYTCTBO 32 H3pay
npojeTa TpadocTaniLe cpeater
Hanona
TlpexocTpyjiit pesejit ca cTpyjio
HC3ABICHOM BPEMEHCKOM
KapakrepueTikom. T
TIOCTABbAMa H BPEMEHCKO 3aTe3arbe
Tozewasarbe Gp3or npekocTpyjHor
peneja
Tlozewasaibe NpeKocTpyjHe Jawrite
ca HesaBHCHIM Kaubersem y 35kV
MpexH
Tozewapaibe 3eMbOCTIOjHE 3aILITHTE Y
1130/108HO] KaB10BCKO] MPETKH
Jludpepenunjanita saurira
Tpancgopmatopa
. Tospato japsaibe. Bokpatse
pactanmasa. Tokasusas nonosaja
npexizata
. TlpopasyH CHare KOHZEH3ATOPCKE

Hanowen:
Pea/l3atopit HaCTaBe MOTY H3MEHHTI
110 20 % npenopyuenx caapiaja y3
caraactoct CtpyuHor peha.
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Garepuje. [lonpasak (akTopa cHare

. OxGpana npojexra u esanyaunja

TEXHUUKOT pelleba

w

HACTABA VY BJIOKY
(30 wacosa roauurbe)

OBia3ak 1 yosHasarbe ca pazom
cry6e TC 10/0.4 kV

Obiasak 1 ynosHasarbe ca pajom
oknonmene TC 10/0.4 kV

OBuna3aK u yno3Hasaibe ca paziom
Kknacuune TC 35/10 kV

O6unasak 1 ynosHasaie ca paaoBumMa
Ha H3TPAILH WIH PEMONTY Pa3sBOZIHOT
nocTpojera

OBunasak u ynosnanaise ca panom TC
110/10kV.

KOPEJIA].[HJA CA IPYTUM NNPEAMETUMA

OcHoBE eleKTpOTEXHHKe

~ Mepena y enexTpoeHepreTiii

—  Eneprercka eneKTponika

—  EnekTpine Mauiie

~ EJeKTpOeHepreTCKH BOLOBH

~ Ochose ciicTema ynpasssarba

—  TMpaktuuna HacTasa
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Hasus npeamera:
Tommmisn ona_uacosa:
Paspert:

Lliwbern yuema

NPEAY3ETHUWITBO
62 uaca

Yerprn
- Passujare NOCIOBHIX H NIPEAY3ETHIKIX 3Hala, BELITHHA H IOHALIANA;

- Passujare Npey3eTHIKIX BPEAHOCTH 1 CTIOCOGHOCTI 113 Ce perto3Hajy Mpey3eTHitike MoryRHOCTH y JIOKa.IHO] CPeAHH 1 Jeayje y ckaaty ca T
- PazBijatbe NOCAOBHOT H MPEY3CTHHUKOT HatHHA MILLTLeHba;

- PasBijatse CRECTH O CONICTREHIIM 3HABIMA 1 CTIOCOGHOCTHMA 1 21a7b0] MPOECHONATHO] OpHjeHTaLj;
- OcnocoB:LaBaIbE 3a AKTHBHO TPAKEHHE 10C1A (3AMOLLBABAIE H CAMO3AMOULLABAILE);

- Ocnocob:masaise 3a H3pazy jeAHOCTABHOT IAaHA MOCHOBaIba Mate dUpME.

TEMA

LUHUBEBH

UCXOIH

Tlo saspuieTky Tewe yiennk he G y craiy na:

‘OBABE3HM M MPENOPYYEHU
CAZIPI)KAJM 1O TEMAMA

YIYTCTBO 3A
JAUAAKTUYKO-METOAUYKO
OCTBAPUBAIE IPOIPAMA

Ha nIoueTKy Teme yueHiKe ynosarit ca

Passujame u npotena
HOCAOBHUX 1Eja, MAPKETHHE nan

dopuyancare i
npoleHy MOCTORHIX
wacja;

Vroswasare yuerka
ca citevenTiMa
MapKeTHHT iana;

Passhjarse cvicia 3
THMCKH pai.

TPENO3Ha PAsHIINTE HauHHE OTIOHIbAMA
noca,

Yot MeljycoiHo AeoBarhe hakTopa Koji
Yy wa TpHITE;

CaMOCTATIHO MPHKY I MIOATKE €A TPKILITa-
KOHKypeHLHja, NOTeR NI KAvjeHTH,
BeAMHHA TRRHLITA;

npaBH nomyzLy yciyre;

PasBitja MapKETHHT CTpaTeriy 3 CBOjy
TI0CI0BHY WG]y W Mpe3eHTje CROj
MapKeTHHT naH;

DA THMCKH Y YUEHINKO] TPy,

Enementi MapkeTnir wikea (SI1)-
npOU3BOIL, yCAYra, LIeHa, Kana
aucTpuGyLMje, npoMoLuja);

DaKTOPH NIOCTIOBHOT OKPYKelba:
ROTCHUMjAHM KAMJEHTH, BeAnuMHA
TPKUINTA, AWPEKTHA W HHMPEKTHA
KOHKYPEHLNja, TPIIOBH Ha TPKHIITY HTA.
EfleMeHTH MapKeTHHT MaHa;

Pajt Ha TepeHY-HCTPAKHBAILE TRKHIITA;
BaHOCT THM 33 IPOLYKTHBHOCT Y 110CITY.

= PasymeBaibe nojma 1 HaBeJle a/IeKBaATHE NpUMepe INojam, pa3eoj 1 3Ha4aj Mpey3eTHHIITBA; UHILEBHMA H HCXOHMA HACTaBe — yuemba,
P 3nauaja NPy 3CTHHULLITBA 13 IOKATHOT OKpYKeiba TIpoyiun i KapakTepuCTiKe yeneuHor TUIAHOM PaZia W HAYHHHMA OLICIHHBAIbA.
§E npetyseTHIIITRA; HaBeJle KapaKTepHCTHKe Npejly3eTHIKa npetyseTHitKa;
ER oBjacki 3Hauaj MOTHBALIOHNX akTOpa y MoTHBH npey3eTHIKa; O6amun nacrae:
gz TpenosHasatbe npeay3eTHUIITRY; TexHUKe U KDHTEPH]YMH 32 YTBPhHBatbe TIpeamer ce peannsyje kpo3 crenehe obmke
g ocoGeHocTi JIOBE€ Y OHOC MO]MOBE MPEY3HMIBHBOCT NIPEAY3ETHINKIX MPEANCTIO LA Hacrase:
2 npenyseTHIKa. W Py SeTHILITBO; BewGe (62 vaca)
Toena o1emerba na rpyne:
Ouezberbe ce A€M Ha ZBE rpyMe MPITHKOM
Paseijaie 01aGHpa 13 MHOLITRA 1G] OHY Koja je Tpoiieha noc0BHIX MoryhHOCTH 3a HOBM | peaitnsaLlje BexOH.
criocoGHOCTH 32 NIPUMEHJBIBA H PEATTHA 32 OTNIOUHIbAFH TIOCII0BHH M0AYXBAT;
youaBaibe, Gusnca; SWOT aHa/M3a-0CHOBH Mecto peanusaus CTAB

BewGe ce peansyjy y kabHety / yunonnun
(€0 BeXGH ce peaniyje y KaGunery 3a
HHGOPMATHKY).
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bathe W OpraHusaunja

Vnpag.

« Vnosuasare yueria
cacrunoiva
pyKosoherba.

HaBee OCOBHHE YCIEUIHOT MeHaUepa;
NO3Haje pA3AMNTE YIPaBHAUKe CTIIORE;
oBjactil OCHOBE MeHAUMEHTa yeyTa /
npoIBOIbE;

yoiha sHavaj naanparea u otapa
TLyIcKX pecypa 3a noTpede oprammsaue;
objackh 3Haaj HHGOpMALIOHIX
TEXHOIOTH]a 32 CABPEMEHO MOCTOBAILE.

Menauvent dynunje (naanmparse,
opranisoBatse, Boerbe H KOHTPOa):
MeHauMeHT CTHII0BH -(TIpe 1y 3eTHHK Kao
MeHauep);

OCHOBHA 3Haiba O YNPABIbAILY 1t
AMAEPCTBY - IEMOKPATCKH CTH,
ueHTpanH3oBaH, ance dep.... :
MeHauMeHT yciyra npousBoithe -

YTIpaB batbe NPOH3BOMM pecypeva,
YTIpaBbatbe CHpOBHHAMA 1

N0 NPO3BOMMA, YTIpas batbe
TIPOH3BOZIHMM MPOLLECOM);
HHopmaoHe TeXHOOTHje Y ocioBatky
(1IOCOBHH MH(OPMAUHONH CHCTEMH,
MHTEPHET, HHTDAHET 1 EKCTpaHeT y
TI0C/I0BatbY , €/IEKTPOHCKO NI0CIOBAIbE,
€1eKTPOHCKa TPTOBHHa, HTAL);

Tpani okBup 3a ocHMBatbe 1

ynKunonncame teraTHOCTH

 Vnosuasaie ca
NpABHIM OKBUPOM 32
ocHuBaie it
yHKiOHHCaIe
JemaTHOCTH.

13aGepe HajIoBObHI]Y OPraHH3ALHOHY I
npaBHy (OPMY OPraHIZOBAIA AEAATHOCTH;
npHKyI uHGOpMALKe Koje ¢y noTpeSHe 3a
yeneuo oleme noca;

CaMOCTAIIHO CAMHIH LM TIONYHH IOCAOBHY
aokymenTauy (CV, nocioHa nuewa,
MOJIGe, 3nHCHIK, 00pacit..).

3aKoticke opMe Oprani3oBaiba
aenatHoCTH

Hictutywuje i unpactpykrypa 3a
NOAPLIKY Npey3eTHHIITRY.

Ipenopyke 3a peanu3aumjy HACTAB

Tpeaysernmurso n npenysernu: Jarn
npiMep 10GPOT MpeAy3eTHIKA W/ 103BaTH
Ha jeAan yac rocTa -npeay3eTHIKA Koji 61t
FOBOPHO YUCHHLLIMA O CBO]iM HCKYCTBHMa.
Pajeijarbe H NpoLEHA NOCIOBHIX HACa,
apkeTuur naan: Koperiri onyjy nacja u
BoljeHe AuiCkyCHje 1 Ce YueHHILIMA TIOMOTHe Y
KPEATHBHOM CMHLLLAILY OU3HHC Hicja 1
W350py PeiIie 32 Jasbi Pl Ha 1Oj. YUCHHLH ce
Jese Ha Tpyne y Kojiva ocTajy 40 Kpaja i paze
Ha Ze/10BHMA 110CI0BHOT (L1, Tpyne yuetika
OKyTLILEHE OKO jeIHe MOCIOBHE HiCje BpiIE
HCTPaKIBaNE TPAHLLTA 110 HACTABHHKOBHM
ynyretsiva. Tpyrie yueniika y nocerama
M npeay3ehiya nidopMLLy e 0 Hauiy
NpaBIbersa MOHYJLE 1t CAMOCTAIIHO NIpaBe

noiy Ay 3a npHvep ibHx0BOr Mpeay3eha.

Vnpassame u oprammsaunja: onpehen 6poj
uacoBa npea H3BOpY HACTABHIKA Y
HHpOpMATHIKOM KaGHHeTy. JlaBTH ynyTCTBa
YUEHHLLIMA F1€ H Kako 12 A0hy 10 HEOMXOAHIX
Wpopmauja. KoprcTnTi cajrose 3a
TIpHKYbarbe HHOPMaLLija (WWW.apr.gov.rs,
WWW.Sme.gov.rs; www.mspbg.rs...). [loceTa
COUMjaNHIM NapTHCPHMa Ha JOKATHOM HHBOY
(onurmria, duanjare Haunonanre cryde 3
3anowsasarse, Pernonanie arenuc 3a passoj
Maiix 1 cpearbix npeny3eha i ci.)





image23.png
1. OCTBAPUBAIE OBPA30BHO-BACITMTHOTI PAJIA — OBJIMLIUA U TPAJAILE

OCHOBE EJIEKTPOTEXHHUKE

HACTABA
PA3PE]] Teopujcka nacrasa Bewde TpaxTina nactasa Hacrasa y 610Ky TIPAKCA VKYITHO
1 11 37 148
1 68 34 102
Viynio 179 7 250
2. LWBEBH YYEIA
~ CrTHuame 0CHOBHIX 3Halka 13 0GAACTH €1CKTPOCTATHKE:
~ Criuamke OCHOBHIX 3Harba W3 OJIACTH JEAHOCMEPHIX CTPYja;
~ CTiuaie ocHOBHIX 3Haika 13 OGAACTH CACKTPOMATHETHIMA;
~ OcnocoBLaBaibe yHeHIIKA 32 MEpersa 3 001ACTH ClIeKTPOTEXHIKE:
~ OcniocoBLasaibe yuCHIKa 32 NPAKTHUIY NPOBEPY 0jaB 1 3KONA 3 OGAACTH C/ICKTPOTCXHIKE;
~ CTHIAIE OCHOBHIIX 3HaHa O AHANI3H, OGP, NIPEACTARbAY 1 HHTEPNPETALIjH PE3YITATA Meperba;
~ CTiuare OCHOBHIX 3Hatba 13 0GIACTIH HAWMEHIMHIX CTPYj2, EIEMEHATa y Kolly HAHSMEHH4HE CTpYje i Bese enleveHara;
~ CTHuAie OCHOBHIX 3HaIka H3 OGAACTH CAOKEHIX KON
~  CTHuAIE OCHOBHIX 3HAILA 13 OGAACTH CIIPErHYTHX H OCUILIATOPHHX KOTA
~ CrHuaie ocHOBHIX 3Haiba 13 0GAACTH TPOGATHIX CHCTEMA.
3. HA3HB M TPAJAISE MOJIYJIA
Paspex: npait
HASHE MOIYIIA Tpau;»e Moy (qacBom)
Esextpocratika 25 10
Jemmocwepre cipyje 56 20
EsieKrpomarnerizan 30 7
YKYITHO: 111 37
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« Vnosmasare yuernka
ca umacijcki
acnektiva npexyseha
/ paise.

Exonomuja nocaosata

TTAHHPa IPO3BOIGY H TPOIIKORE 32
COnNCTBEHU GH3HKIC:

KnacHduKyje Tpowkose npenyscha i
W3paUyHa Ipar peHTAGHAHOCTH;

cactasu durancHicke wIBewITaje y
wajjeanocTaBRijoj Gopui (Guac crarsa,
Gunarc yenexa n TOK rotosuie npeaycha);
TpHKYTIH HHdOpMaLje NoTpeBHe 3a
TPOW3BOAHM 1 MHAHCHCKH nAaH 1 O
W3BOPHMA (HHAHCHPANA;

npesentyje oxpeer a0 nana
NpON3BOAILE/ HHAHCHICKOr NAaHa.

CrpyKTypa TpoLKoBa ((HKCHH 1t
BapUjaGITHI TPOIIKOBH) i TIpar
PeHTabHITHOCTH;

Tprxoan u ryGuu;

TIpukynusaibe MOTPeSHHX MofaTaxa Ha
TepeHy I IbHXOBa NpeseHTaLIja;
OCHOBHH €7IeMEHTH H OrAHH3ALHOHH
IUnalt 3a concTBeRy GU3HHC HC]y.

o OcnocoGmasarse
yuelika BewTHIH
npesenTaje
noc0BHOT MAaNa.

ojeKT-npeseHTaLIja NOCIOBHOT MAAHA

Veteumain npy

W3paIH jeanocTasai nocAoBHH nian (1¢0
nocz0BHOT MiaHa);

TpeMa YCBOjeHo] 10CI0BHO] el
npe3eHTyje 0CIOBHH naN (1€0) Y OKBUPY
croje TiMCKe yaore.

W3pana uenosutor Gusnuc niana 3a
concTBeHy GU3HHC HAEjY:
TpesenTaunja nojexmnasuix / rpynmx
GU3HIC IAHOBA H MCKYCHja.

YuenuuKH npojekT-npesentauija
nocaosmor naana: Mo3sari Ha jeaan wac
rocTa - pey3eTHITKa 3a MpoLeRy G3HHC
naana. V Npe3CHTALM]H KOPHCTHTH CBA
PACNION0KHBA CPECTBA 32 BH3YANIIALM]Y.
Tlpenopyka je 1a ce Tema .Y HCHIKH TPOjeKT-
W3pAZA 1 NpE3CHTALI]A OCIOBHOT NTaHa™
3anoute npuHKoM oGpalBarsa Teve
JTpouena nocsopi nacja®. Ha opaj nauin
NIpeJIaBat MOKE 12 HHTETpHILIE YueHIKH
NIPOJEKT TOKOM HAPEIHIIX TeMa IpeaveTa.

Ouerbnpaie:
Bpeanoaihe 0CTBAPEHOCTH HCXOAA BPLLITH

Kpo3:
Tlpaheibe OCTBAPEHOCTH HEXOAA.
Tectose 3naiba.

TeCTOBE MPAKTHUNIX BEWTHHA.

BDoi uacosa no Temava
o TIpe/ty3eTHUIITBO U PELY3ETHIK
(10 uacosa)
Passijatbe i POLLEHA NIOCIOBHIX WACja,
MapKeTHHI ILaH
(10 uacosa)
 Vipasmase it oprauisauia
(8 wacona)
TIpasti OKBUp 32 OCHIBAILE 1
yHKUIHORICAIbE A€TATHOCT
(10 uacosa)
EKoHOMHja nocziosaisa
(10 uacopa)
 VueHIuKIt NpOjeKT-Npe3eHTaLIja NOCI0BHOT
aiia
(14 uacosa)

KOPEJIALMJA CA IPYTUM MPEAMETUMA

CBH CTPYUHH NpeaMeTH
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Ha3us npeamera:

TEXHUYKA JOKYMEHTALWJA

Tommmisn Gonn wacopa: 62 uaca

Pasper:

Lieni yuema:

Yernprn

— Pa3sujarbe CBECTH yUeHHKA O 3HAva]y MPHMEHE TEXHINKe IOKYMEHTALM]E Y H3PAH NPOJeTa eACKTPHYHE HHCTATALIE 1 OCBET berba:;
—  Yno3HaBaIke YHEHIKA Ca CTPYKTYPOM it OCHOBHIM KOMIIOHEHTAMA TEXHIUKE A0KYMEHTALIje;

~ OcnocoGumasarbe yueHitka 3a Kopitulieme COBTBEPCKIIX A/ATA Y H3PAIN TEXHHIKE J0KyMEHTALje:

— OcniocoBmasarbe yuenka 3a yueuwhe y H3pat TexHIKE J0KyMEHTALHje;

— Ocriocobumasarke yierika 3 anania 3a w3Boherbe PAToa Ha OCHOBY IABHOT MPOjeKTa:

~ OcriocobmaBalke YHeHIKa 3a MPOIYO/bHBANLE 3HAMA W3 00AACTH NPOjeKTOBAIA CACKTPINHITX HHCTATALN]a, (POTOMETPHJCKOT MPOpAyHa OTBOPEHOT 1t
3TBOPEHOT MPOCTOPA H FPOMOBPAHCKIIX MHCTATALja;

—  Ocrioco6umanaike yuenHia 3a W3paLy MPOjeKTa I3BEACHOT CTaiba (CTaMOEHOT, MOCIOBHOT I HHAYCTPH]CKOT 0GjeKTa) :

HUCXOAN OBABE3HU 1 VIYTCTBO 3A
TEMA IU0 Tlo 3aspuieTky Teme yuerik fie NIPEMNOPYYEHH JIMJIAKTUYKO-METOMYKO
GuTi y craisy 1a: CAPKAJM 11O TEMAMA OCTBAPUBAILE IPOTPAMA
o Vepajame o oGjachu nojam TexHuuKe « Tlojaw, HameHa i cBpXa Ha noueTky Teme yueHiKke YNO3HaTH ca LBEBHMA 1 HCXOAHMA
OctoBHo 0 OCHOBHIIX 3Hatba O JOKyMeHTalje TexHMUKe I0KyMeHTaLije HACTaBe, O/IHOCHO YHetba, M1AHOM PAZIa  HAYHHIMA OLIEH HBAHA
TexumKoj ojuy Textrike ©  HaBele OCHOBHY HaMelty it OG.auun nacrase
JoKymenTaumju | jokymentauije CBPXY TexHuUKE Hacrasa ce peanisyje kpos naGoparopujcke pesGe (62 uaca)
JOKyMeHTaIje

Mecro peanmsaunie nacrane
« JlaGopatophjcke BeGe Ce peani3yjy y paiyHapeKoj
naGopatopiju

Tozena onemerna ua rpvie
« TIpAHKOM peanizatije BEAGH O1e/berbe ce M Ha TPH rpyne

Mpenopyke 3a peanmsauniy nacrase
« CoB3MPOM Aa ce 3a 1aGOpATOPHjcKe BEKGE Oleberbe AelH Ha 3

Ipyrie, HacoBe BeKGi OprauIOBaTH y GIOKY 04 3 waca
(yueHmun Git TpeGao 1a ivajy cpake 3. Helesbe 10 3 uaca
BeGH)

« Tlpu peanusaunji Tematcke ueme YBOLy TexHiiky
HOKyMeHTaLHy, yHeHILI TPeGa 2 0BAATA]Y NOJMOM TEXHINKe
JIOKyMeHTaLje, 1a 0GjacHe HaMeHy 1 1A HABEy CBPXY
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o Vesajawe
OCHOBHIIX 3Harba 0
opraaunji
npojexThe
0KyMenTaUje

Opramsaunja
npojexrue
JoKkymenTaWje

HaBe/Ie OCHOBHE EJleMeHTE
TexHIIKe A0KyMeHTaIIje
e Ko Aaje 3axTen 33
TPOJeKTOBatb I WUITa CaApIKi
Taj 3axTen

CactaHu 1en10BH (eaiHe)
npojeKTHe A0KyMenTaLje
Onuwra TokymenTaunja
npojexra (13801 3 ATIP-a,
npojeKTii 3a1aTAK, peleibe
0 HMCHOBAILY OIITOBOPHOT
NpojeKTanTa, peletbe 0
WMEHOBatY capaika Ha
npojexty, AmueHua 3
npojexToBatbe)

Texumkn onne,

TexHiKH yca0Bi,

Tpuor Mepa sauiTe Ha
paxy.

Tipopauyi

Tpadhiixa 0kymenTaumja,
Tpeavep n npeapasyi
OBepasarbe npojexTHe
LoKyMeHTawe

Teximika KoHTpoa
npojekTHe JokymenTauje

©  NpH Pealu3aliju TeMaTCKe LeHHE 3aXTeR 3a NPOjeKTOBAMbE,
yueHHLI TPeBa 112 Ce 0CTIOCOBe 1 CAMOCTAIHO OCMHCAE CAIpIKa)
3aXTeBa 3a NPOJeKTOBAILE, KOPHCTENH elleMeNTe TexHitKe
OKYMEHTALUL]C 1 N103HABAILE TEXHOTIOLIKOT NPOLECa

« Venajame
OCHOBHITX 3Halba 0
anatinva 3a ispazy
Texhike
HokyMenTauHje

o Ocnocobmasare
yuenika 3
kopumherse aata 3a
wspany TexmmKe
okyvenTauje

Anar za
npojekToBame

nO3Haje pat ca nporpamina 3
NpojeKTOBatbe TeXHHKE
A0KyMeHTauHje

ipayje cavocTano Gazy
cumbona

nosesyje nojenne cugone y
uenmiy

Codyraepckn aiath 3a w3pazy
Ze7108a TexHINKe
oKyMenTauMje

CinGoaM y eaeKTpOTeX ML
npewa IEC cranapiy
V3paza Gase cimGona
TosesuBatbe 1€/108a CHCTEMA

« TIpH peanIBaIN TOMATORS UCARHE ATaT 3a NPOJeKTOBAILG:

o yueHHuH Tpeda 1a yrioswajy yHKuoHaae MoryhHOCTH araTa
3a m3pasty TexHIUKE JOKyMeNTaLje

o yueHni Tpeda 1a ce ocriocobe 1a cavocTaHo H3payjy Gazy
CMGona, 1 2 X MPHMEHE MpH HIPAAH TEXHITIKE
OKyMeHTaLLije GILIO CAMOCTATHO, GILIO TIOBE3HBAILEM Y
uenmmy

« Venajame
OCHOBHIIX 3Halba 0
TEXHHIKO]
JOKyMeHTaUHjH
IejHOr peterba

o Vnosasame ca
npHMepiNa H1gjHOT
peersa

Hspaza
waejnor
pemema

oGjacHn Tojam migjHOr
peteia

HABEILE OCHOBHY HAMEHY 1
cBpXy HACjHOT petersa

Tlojan waejHor pettiersa 1
1beroBa Havena

Tloja, HaveHa i cpxa
TexHitKe J0KyMeHTawje
WIejHOT peterba

« npu peanmsawu Temateke ueHe Hipara waejor pewersa, 0
VUCHIKA TPRAHTI 72 0JaM HIGHOT peuieiba odjache Kpo3
Tpivepe
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Anasnusa 3a

Vepajame
ocHOBHIX 3HaIMa O

oGjacki HaumH u3Boherha
panosa

AHal3a N0TpeGHOr BpemeHa
Ha 0CHOBY MpOjeKTHe

TpH peani3aLiji TeMaTcke LennHe AHannsa 3a n3soljere
PAJIOBA HA OCHOBY 1ABHOT NPOjeKTa, BexGe Tpeda 1a Oyay

ussoherne wsBoherby pazosa naaiipa Bpese 3a polere JoKyMeHTalje 3acHoBaKe Ha MPIHMEPHMA KOji Cy YHEHHIIHMA HCKYCTBEHO
panosa na Ha 0CHOBY r1aBHOT paztosa 1o etanama Haunit w3sohetba pazosa no HajGanH.
ocuoy npojexra JepHHHILE HAYHH 3 32 TEXHOIOWKOM peay
raasHor  Vnossasaise yrBpluBame CTBapHe LeHe Haumn 3a yreplhusame
npojexTa yuewnka sa HoTpEGHAX pazosa Craapie ete pazosa
iBolerbem pazosa @opwupaibe nomyze 3a
Ha 0CHOBY raBHOT i3Boletbe pazosa M thera
npojexra TexiiKa 0Gpaza
© ycBajame OCHOBHUX oGjackH Kako ce KopHeTH TIPOrPaMCKH NaKeT 3a upaixy |  NPH pealisallije TeMaTCKe LEHHE YHeHHKE YNIO3HATH ca
Tporpamekn 3IHAMA O HAUHHY MPOrpavcKH maKer 3a YHYTPaLIBer i Criosbatber POrPaMCKHM MaKeToM 3a NPOpadyH yHyTpallmer i
naker 3a n3paze (poToMeTHjcKM npopauyH OCBeT/berba criojballiber 0CBeT/berba
Qoromerpujen | doroverpujckor YHTpaLber 1 criobatiser cBpXa w3paze GOTMETpHjCKOr |+ YTSHATH YUEHHKE €A CHCTEMIMA OCBETIhERa I BPCTE
npopauyn npopauyna ocBeTIberha npopatyHa YHYTpaumer i €HePreTCKH eUKACHOT OCBETberba
yuyTpauber u yuTpauier i oGacki auih w3Gopa CrIobaLIber 0CBeTIhetba *  YCTOCTABHTH KOpEnalliy ca IPHMEpOM i3Bohersa patosa Koji
cnomawmer criosatiter TOMa3HIIX enlemenaTa 3a CHCTeMH ocBeTLelba 3a Je peannsosan Ha npaxch
ocBeThema ocBeTsbarba oTomerHjcki npopauyH VIpawIbe 1 crobalise * YHHHKE OPranu3OBATH TAKO 1 CBAKO O IbHX NPABIIHO
« Bpul 01aGHP yHTpAUIber 1 Criosbauber ocBeTbembe peatiyje NPojeKaT yHTPaLIIber i CTIObAllIEer OCBeTIberha
cHeTeMa OCBeTbiba ocBeTeIba CHepreTCKH eKACHH 3B0pI
* Bpum 0nabup n03Haje CHCTeMe OCBeTberba caetaocTi
Marephjaia 3a 32 YHTPALISE 1 CIOMBALIIbE NO3HABaIbE MATEPHjATH TPH
u3pally CBeTHILKI no3Haje BpCTe MaTepijana 3a W3pazn MHCTanALje 3
+  Bpum oxabup U3paLy CBETHILKM MOHTaKY CBETHILKH
CBeTUKe Npema n03Haje BpCTe CBeTIIbKE Y yTpauliber i crosautber
cucremy JABHCHOCTH 071 CHCTEMa CheTibke
ocBeTLCIba U ocBeTBCIbE
Havene oGjexTa
oGjackit HitBo 3auTTe TIporpaMCki MakeT 3a u3pady | = MpH peanisailije TeMaTcke LEAHHe yueHiKe ynosHatH ca
TpojexToBame (u30KepayHuuKa KapTa) rpomoGpatcke HcTanaije POIPaMCKHM IaKETOM 3a POjeKTOBAME IPOMOGPAHCKe
rpomoGpanicke | o Vesajame HABEIIE eTRMERTE CTIObALIIbE Tpojexar rpomoGpanicke nHcTanauuje
nHeTanaunje OCHOBHIX 3Hatba O rpoMoGpaHcKe HHCTanalMje MHCTANALMje ©  YT3HATH YHCHHKE ACI0BHMA IPOMOGPAHCKe HHCTasALje,

3pazta roMoGparcke
nHcTanauje

o Vispaza npuvepa
npojexTa
rpovoGpanicke
HcTanaumje

HaBele efleMenTe yHyTpaibe
rpoMOGpatCKe HHCTATaLjC
Aeunme onwry
JOKyMeHTaLY 33 H3paLy
rpoMOGpanCKe HHCTATaje
HaBeze BpCTe KpoBa 3a
3Py rpoMoGpaHcke
icTanaunje

ONLLITOM JOKYMEHTALIHOM , IPOJCKTHOM AOKYMEHTALUOM
YCMIOCTABUTH KOPEJaLHjy ca npuMepoM n3soljera paaosa Koju
je peanusosan Ha npaxcn

YUEHHKe OPraHH30BaTH TaKo 1a CBAKO O/l X MPABHIHO
peanusyje npojexar rpomaGpaicke uicTanaute





image288.png
Mspaza
npojexra
usBeNeHOr
crama
cramGeror,
noeaoBHOT WM
unayerujexor
objexcra

 Mspara
KoMmeTHOr

npojexra cravGernor,

[ ———
uaycTHjcKor
objexta (kopictehin
ce nperxoIM
HCKyCTBHMa )

o Venajare naiba o
onwoj
JOKyMeHTaji
(perncrpaua
ueTHTY e 3
npojeKToBatbe,
peterbe
oapelpaiby
oarosopror
npojeKTanTa,
JMueHua
oaroopHor
npojextaira)

o Vesajare 3Hatba o
npojeKTHOj
JIOKyMeHTauH]
(npojexThi 3anatak,
TexumKn onic,
TXHIIKH YCTOBH,
npopatiyH, npeamep
W npopauyH patosa,
NpojeKTORaHC Mepe
saurrie,
Kopnuhera
peryaaTiza
uTepatypa, nozau
o mpojexrosaiioj
XBartablu,
rpadKit z1€0)

 Mspana npivepa
npojekTa

oGjackH nojam npojeKTHor
sanatka

Aeunme y Koje capxe ce
ispalyje npojexar cTavderor,
OCOBHOT WM MHIYCTH]CKOT
objexra

objacin 1 Hasee
WHCTHTY e 32 MpUTpMY 1
w3Boherbe pojexTa

nosmaje n HaBeae Aen0Be
npojexTa

npeseryje mpiep ypaheror
npojexTa

13pata n TyMaverhe
jearonoate weve opvara
NpoBepa naza Harioka

Vispasa npojexta craaphor
CTaiba Ha 0CHOBY TeXHIUKOT
nperiieaa

CHitMatbe CTBApHOT CTaiba
Vspaza jeanonone uieme
Tlpoeepa naza Hanona
Tlpumep w3paze npojexriie
OKyMEHTALC H3BEACHOT
craia

*  NpH peanusaunju TemMarcke uesnne Mspana npojexra nssenexor
CTaiba CTAMBEHOT, 0CIOBHOT 1U1H HHAYCTIJCKOT 0GjexTa
yueHia 0GJacHITH W3paly MPOjeKTHe J0KyMeHTaLje
I3BEICHON CTaIba KO3 NpHMEp

Ouerbnpae
BpeHoBathe 0CTBAPEHOCTH HCXOA BPLINTH KPO3:

« npahierse ocTRApEHOCTI HEXOAa
« TecToBe 3Haiba
« OUCHIBANE OCTIOCOBHEHOCTH 32 NPAKTHIHN Pai

Oxeupuu 6poj uacosa no Temama

+ OCHOBHO 0 TeXHITKO] I0KyMEHTALINji
(2 uaca)
« Oprammaunja npojekTie JokyMenTauje
(7 uacona)
« Asat 3 npojextoparba
(15 uacona)
« Mspaza wiejHor peietba
(4 uaca)
« Anamia sa molieise pazosa Ha OCHOBY FIABHOT NPOjeKTa
(6 uacosa)
« TIporpamcki naket 3a JOTOMETPHJCKH NPOpatyH yHyTpallitber
W CTIObaLIILeT OCBeTbelba
(8 uacosa)
« Tlpojextoparbe rpomoGparicke iCTaTaLIe
(8 uacosa)
« V3paza npojeKTa I3BEACHON CTatba CTAMGEHOT, NOCIIOBHOT Hilk
wHAyCTHiCKOT 0GjeKTa
(12 wacosa)
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KOPEJIALUHUJA CA IPYT UM NIPEAMETHMA

- Colpraepcki anath y efeKTpOEHepreTHILN
- EfekTpHuNe HHCTATaLIje H OCBOTLeIbe
~ Enlextpnune vaummie

- Meperbay e/eKTpoeHepreTHLit

_  TpaktHuna HacTasa
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Hasus npeamera: OCHOBE CHCTEMA YTIPAB/bAIbA
Tomuisi Gorz wacosa: 93 waca
Paspen: Uerprn
Liwsbeni yuetsa: ~ CTHuaIbe OCHOBHHX 3HAIbA 1 BELITINA Y BE3H CHCTEMHMA AYTOMATCKOr YIPABILaiba KAO 1 CIIeMEHTHMA CHETEMA ayTOMATCKOT YIpABbarka Ca aKILCHTOM Ha
caBpeMeHa TEXHINKA PELiba it PHMEHY Y 007IACTH €CKTPOEHEPeTHKE;
— CTiuatbe OCHOBHIX 3HAIA O CHCTEMIMA YNIPARIAMA;
~ Criuarbe OCHOBHHX 3HaIba O elEMEHTHMA CHCTEMa YIIpABbalba;
—  CrTiuaibe OCHOBHIIX 3HaIba O CHCTEMHMA YNPaBbarba Ge3 NOBpATHE Cipere;
~ CTHuaIbe OCHOBHIX 3HAILA CHCTEMIMA YTIPAB/LAIbA CA IOBPETHOM CTIPEroM;
— CrHualbe OCHOBHHX 3HaIba O MPOrPAMABILTHIM IOTHIKHM KOHTPOTEPHMA:
— Criuarbe OCHOBHHX 3HaIbA O CIIMEHH CHCTEMA YIIPABbAILA Y C/ICKTPOCHEPTETHLI

ucxoam YOYTCTBO 3A
Al TPEMOPYYEHM CAAPKAJU
TEMA Wb TMo 3aspuwetky Teme yuenuk he Guru y 110 TEMAMA AUJAKTHYKO-METOAUYKO
CTamwy ja: OCTBAPUBAIE ITPOrPAMA
« Vnosnasame « HaBesIe OCHOBHE HCTOPHCKILE « Tlotpe6a  3Hauaj ayTovatmsaije. o Ha noverky Teme ydenyKe ynosnati ca
Ocuosno o yueHika ca UHIEHHLE BOKHE Ca ACTIEKTA PasBoja | e HcTopHicKi pasaoj ayToMaTH30BaHIX LILeBIMA 1 HCXOANMA HACTaBe / Yuersa,
cocTemuma notpeGom CHCTEMa YNIpaBbatha. NIpOIieca i CHCTeMa YIIpaBbaiba; IUIAHOM Paia W HAYHHHMA OlletbHBaRbA.
ynpasmama canpewmenix « naeste noTpedy 1 3Hauaj 3a
ayTOMaTH30BaHHX MMIIEMEHTALH]OM CaBPEMEHHX MecTo peaausauuje nacrase
npoueca clCTeMa yNpaBbaiba y MpaKcH  Teopricka Hactasa ce peaniyje y
« CTHLame 0CHOBHIX | * OGJACHH WUITa j€ T Npoliec '« OcHoBHa aeuHIIja npoteca yumonmu (62 uaca)
Crpykrypa sHaiba o crpykTypn | ¢ O0jacu nojav oGjexta ynpasama, |« Ocnosna reunmuja oGjexta ynpassana, | e JlaSopatopiicke pexde ce peaniyjy y
cnerema cictena ynpaspana |  YIA3HE N HBIANE eI Mojaw yraswe  aasie BeniHe naGopaTOpHjM 3 CHETEME YNpaBarka
ynpapmama . . « oGjackm wTa je To censop 1 aktyatop | e [lojam  yJlora cen3opa i akTyatopa (31 wac)
YNO3HABAME YICHHKA |\ oia je wuxoBa yiiaora y cuctemy | o Vpehaju 3a obpay curhana .
ca oprawaugoN ynpasaa ) «  Vnpasmaukn ypehaju, HMI ypehajn Mojena onesmerba na rpvne
pana y nabopatopuji, | e HaGpoji ocHoBHe BpcTe ypehaja 3a *  OcHoBHa G/IOK 1IeMa ayTOMaTH30BAHOT «  Tlpuiukom peanusaije BekOH ofe/bere
npaswMa paa i oBpany cHrHana y cHCTeMy npouteca ce Jen Ha TpH rpyne
Mepama saurTHTe ynpasbaiba o TexHmiKa 10KyMeHTALMa Y CHCTEMHMA
o ctuame octopniy | © OGACHH YTy ynpasmaukor ypehaja ynpasbata )
y CHCTeMy YNpaBbatba Tpenopyuene 1aopatopujcke Bente Ouemupaime
BEWTHHA Y pajty ca " 5
b « oBjacm NOTPedy 3a NoBe3MBarbeM 1. Vnoswasate ca nabopaTopiickom
jeanocTasiujuM 4OBEKa Ca CHCTEMOM YNpaBbatba ONPEMOM, OMLITH MoCTyNaK H3soherba Bpe/IHOBaIbe OCTBAPEHOCTH HCXOAA BPLITH
cHcTemMoM « nasene npumenry HMI ypehaja y 1aGOPATOPHCKIX BEAKOH, Mepe 3ALITHTE Ha Kpo3:
ynpassbatba CHCTEMY yNpaBJbaiba pany . o npaherbe 0CTBAPEHOCTH HEXOAA
« HaupTa 0cHOBGY GIOK Liemy 2. TIpeacTaBbarbe jeAHOCTABHOT JEMO MOZETA | o recToBe HAMbA
ayToMaTH3O0BAHOT MpOLIeca  oGjacHi CHCTEMa YNIPaBIbalba Maibe CTOKEHOCTH
yJIory nojeaHix efevenara 3. TexHiKa 0KyMEHTALINa jeHOCTaBHOT Ouenusame raGopatopuickx et
* HaBeAe OCHOBHA NPABHIA Paza y JIeMO MOZIe/Ia HCTeMa YIIPaBIbalba Marbe
aGoparopiji caoenocTt BPeAHOBaIHE OCTBAPEHOCTH HEXOAA BPUIITH
o HaBe/ie OCHOBHE Mepe 3allTHTe.
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© OmHLe CTPYKTYPY jeAHOCTaBHOT
chcTena ynpasbaisa

« HaBelle CACTABHE AEIOBE JeAHOCTABHOT
chcTena ynpa:bamsa 1 odjacin
IbIXOBY YI0TY

« CaMOCTaIHO TyMaUH NoAaTKe
TeXHItKe JOKYMEHTaLLtje
jeanocTapnujer crctema ynpansarsa

Kaacuuka-uija
cuerema
ynpaBmbama

© CTHIILE OCHOBHITX
Jnaa o
KaacHpuKaumji
cucTema ynpasbarsa

© CTHILAIbE OCHOBHITX
BewITHHA Y anaII3N
CTaLHOHAPHIX it
TPAH3MjeHTHIX
cramwa
jeanoctaphier
enementa

< objachm nojam ynpasarka n
peryzawje

« oGjackit nojam solyeisa npoueca u
HAI30pa KL MPOLIECOM

« 0BjcamM N0jaM CTALMOHAPHOT CTaba 1
HaBee JeHOCTABAN NpUMEp

« ojacHit Mojam TPAR3MIGHTHOT CTatsa 1
HaBeze jeaHoCTaBaH MpiMeEp

« ofjackit nojam cTabuHOr CTaiba
cHcTema it HaBele jeanocTaBan
npinviep

« oGjackm nojam HecTaBHAOT CTatba 1
HaBele jeaHOCTaBA NpiMEp

* HaBeJIe OCHOBHE 0COGMHE U
KapaKTEpHCTHKe AHATOTHI 1
AMFHTATHIX CHCTEMa YIPaBIbaIba

« HaBele jeanocTaBHe npuMepe
AHATOTHIX W AMTHTATHIIX CHCTeMa
ynpasmarsa

« oBjacHu ocoBHHe H KapaKTepHCTIIKe
AMHCAPHHX H HEAMHCAPHITX CHCTRMA
yipasmatsa

 HaBeje jeAHOCTaBHe pUMEpE
AMHCAPHIIX  HEANHEAPHITX CHCTEMA
yipasatsa

« 0GjaCHI N0jMOBE LEHTPAI30BAHOT 1
JHCTPHOYHPAHOT CHCTEMA YTIaB/batba
1 HABEAE JEAHOCTABHE NPUMEpE

« ofjacku nojav crenena
ayromaTizaue cuetema

« CAMOCTATHO NIOREIKe eaeMenTe
jeanocrasnujer cirema

« TecTipa paz cictema (Xepicajaon
Tect curian)

« OCLILIOCKONOM CHIMH TaTACHH OBIHK
VQ3HOT # W3NA3HOT HAMOHA

« Tojam ynpassarsa, perynaunje, sohema
npolteca i Haxsopa.
 Viipasssarbe Ge3 1 ca I0BPATHOM CIIPEToM.

 CTauoHapHo H TPAI3HIENTHO CTarbe
cuctema,

© CTaBHIHO H HECTABITHO CTalbe CHETeMa

© AHAJIOTHU 1 IMTHTAIHH CHCTEMH YIIPABIbatba

« JluHeapHi 1 HeAMHEApHI CHCTeMI
ypasmatsa

« TTojam LeHTpAHIOBAHOT 1 ATPHGY HPaHOT
cHCTeMa ynpabarba

« Crenen ayTomaTisauje cereva

Hpenopyuene 1adopatopuicie pexse
1. CrauoHapHo i TpaH3mjeHTHO CTaibe

cuetema

Kpo3:

o npahierse ocTRApeHOCTH HexOMa

 3Bewraje o ypahernm
TaopaTOpHiCKIM BKGaMa

o oaGpary 1aGOPATOPHCKILX BEKOH HaKoH
3aBpUICHOT WHKIYC

Okpipun 6poj uacosa no Tevama
© OCHOBHO 0 CHCTEMHMA YTIpaBLaiba

(1 4ac)
o CipyKTypa ciicTema ynpassbasa
(4 yacosa)
o Knacidukauuja ccrema ynpas ara
(5 wacona)
o Mephit nasasn
(9 uacona)
o Msppuinn enementit
(2 uaca)
Vpehajit 3a KoOMaHOBaILE 1 BI3YeHIE
Hasop
(3 uaca)
o Crpesun enementit
(6 uacona)
o JleTeKTopH CHTHATa rpelike
(2 uaca)
CiicTemin ynpapssarsa Ge3 nospatiie
cnpere
(4 uacona)

o CreTewnt ynpasarsa ca nosparion

cnperom
(9 uacosa)

o TIporpamaGiLiii JOrHIKI KOKTPOIEPH I

SCADA cicremn
(13 acosa)

o Tpuvena crcTema ynpasssama y

efleKTpOEHepreTII
(4 uaca)

Ipenopyke 3a peannsaunjy reopujeke
nacrase

Ha YBOZHOM NpeAaBaiby YNO3HATH yueHHKE
Ca OpraH3aLMioM HACTaRe, NPABKINMA





image292.png
Ha TAIACHOM OGJHKY H31a3HOT HanoHa
AedpuhHLIE TPAHZHEHTHH O 1
CTaunoHapHo craie

Ca ekpaa OCLILIOCKON MpoLeHH
BpeMe Tpajarba TPaH3MJEHTHOT CTarba
(01 10% 210 90% cTawvonaphe

Ppajta, KPHTEPHjYMUMA OLICHHBAlbA.
Harsiacuti 3navaj ayromariawe y
elIeKTPOEHEPreTHLLL, a HCTOPH]CKH Pa3Bo]
ClIOMEHYTH CAMO Y OCHOBHIM LpTAMA Y
CMHCIY Haj3HAuA]HIjIX TPelyTaKa Y
pasmojy cicTema ynpansarba,

BpeatocTH) CTpyKTypy CHCTEMa YTpaBIbatba 0GpauTH
< Crmarbe ocHoBIS | + OGIACHI WANGHY NEpIIX Aabata i | + Vet i ocHoBG KapaKTepHoTIRG Neprnx | NAKPOCKorient Ges yiacka y setanc,
Mepmn T — ceisopa y cHCTeMy ynpanbarka naBaa 1 censopa. TEXHHKY JOKYMCHTaUH]y opauTit y
2 . cMHeny J1a yHeHHK 3HA 212 KOpHCTH
Aasaun naBaunma y © HaBesIe OCHOBHY KiacH(HKaLm]y Mephu nasaun nomepaja YR IO mor.
cueTenima CeH30pa i MepHIX 1aBata Mephi nasaun Gpsite oGpTarba e ivtome v anen 0 o
ynpaBLarsa © 0GjacHM NPUHLAN paja 1aBaya MepHH 1aBaun cune ) YK i)

CHCTEMa YIIPABIbatba OGJACHNTH CTHKOBHIO
Kpo3 onrosapajyhe jeanocTasnuje npuvepe,
Bonehy pauyHa 0 y3pacty u npesHatby
yuenka. CHCTeM 3a 1 Ge3 MOBpaTHe cripere
oGjacimTi 6:10KoBCKH. CTatoNapHa i
TpaH3HjCHTHA CTarba HOKPENHTH MPHMEPOM
TIpyHbetba 1 NPAKHbEHbA KOHAEHIATOpa,
npoMeHa Gp3HHe 0GPTaIba eNeKTPHYHOT
MOTOpa H C1HuKO. MepHe jiasase oGpanTh
Ha (Y HKUMOHATHOM HUBOY, Y3 anaTH3y
PHHLING PAa, OCHOBHIM
KapaKTEPHCTHKAMA W IPHMEpHMA.
npakTiue npimetie. [Ipivepe w3BpLIHIX
€/1eMEHTa 1 IUXOBE AHTYaTOPE PASMOTPHTH
Kao (ynKuoHatHy ueaniy. Cuctem
ynpaBJbatba Ge3 i ca oBpaTHe cripere
OGJaCHITH Ha JeIHOCTABHIM MPHMEPHMa 1
G10KoBCKOM HUBOY, H3Gehn croskeny
HyMepHuHy anansy. Peryniatope oBpamuTi
Ca KICHTOM Ha HUXOBE KapakTepHCTHKE Y
cuctemy ynpassarba. HpakTiny
peanizaumjy peryatopa 1at Ha
TIpHMEpHMA IPHMEHe THHEAPHIX Ko 1
onepaunonnx nojauasaua. Moryhioct
cammauje pery;1aTopa codTBepCKH Iy
JIMTHTATHOM JIOMEHY Camo CIOMEHYTH.
TporpamaGHHe JoTH4Ke KOHTpOEpe
00pauTH Ca WTO BHLIE NPAKTHUHHX
npumepa. Hauni nosesusara [11Lla ca
HMI ypehajem nath Ha npivepy Tas-
nanena. Tporpammpatse HMI ypehaja

nIoMepaja 1 HaBeAe NPUMEP NPHMEHE Y
cHCTeMy ynpasbarba

« HaGpojit OCHoBHE apatie Gp3ithe
00GpTatba (TaxoreHepaTop, enkozep)
1 OGJACHH Ib11XOB NPHHLIAN paza

« HABEE MPUMCP MPHACHE aBaua
Gpauhe odpTarba y creTeMy Ipenopyuene maGopatopujcke seate
yrpaBbama 1. CHuMaIbe CTaTHUKe KapaKTEPHCTHKE MEPHOT

« OGjacHi npHHIIN pata Aaata ciie 1 Jagatia novepaja
HaBezie jeaHOCTaBa MpUMeEp npivere | 2. CHIMarbe CTaTHuKe KapakTepHCTHKE MEpHOr

« oGjachit npuHLIN pata tapata JaBata Temnepatype
TemTIepaType i HaBexe npHMEp 3. CHuMarbe w31a3He KapaKTepHCTHKe
npiveHie Y CHCTeMY YIpaBbaika TaxoreHepaTopa

« oGjachit npHIN pata Aapatia
TPHTHCKa 1 HABEIE MPUMEp MpHVEHE
¥ cHcTemy ynpasmarsa

« OGjacki NpHHLIN pata AaBava HitBOA
1 HaBeIE MPHMEP MPHMCHE y CHETeMY
ypasmarba

« OGjacki npuHIN pata Aasata
NIPOTOKA 1 HABEIe MPHMEp MIpHNENE Y
cHCTeMy ynpaBbarsa

« oGjachi npwHIN pata Aaata
OCBCT/LEHOCTH H HABEAE IPHMEP
TpHMeHE Y CHHCTeMY YNpaBbarba

« KOpHCTH CTanIAPAHE MepHE
HHCTpYMEHTE y CHIMAIbY
oaropapajyhux kapakTepicTIKa
MepHIIX Aapata

« ofjacii npoueypy criarsa
onrosapajyhnx KApaKTEpHCTHKA

Mepin 1aasit Temeparype
Mephit 1aBaui npHTiiCcKa
MepHit 1aBasi HiBoa

Meptin 1apaui npoToka
MepHit Z1aBati OCBeTIbeHOCTI

® CTHU@tbe OCHOBHHX
BEIWTHHA Y pany ca
MEpHUM /laBaunva
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BpLIK 0GPajty pesy/ITaTa HCHTHBAbA
MEpHIIX IaBAYA W HALPTA
oaropapajyhe KapakTepiTitke
(anjarpase)

® CTHU@IbE OCHOBHHX

OGJacHi HaveHy 1 HABEIE OCHOBHE

Hawena i 0CHOBHE KapaKkTepiCTITke

0GpauTH KpO3 NPOrpaMHpatse Tau-nanena
Ca jeAHOCTABAHIM IPHMEPOM CTAPT- CTOM
ynkuije.

SCADA cirrem 08paauTit ungopmarueHo
MyATHMeHjatHO. YTIO3HATH yueHiKe ca
jeanocTasniny npiviepom SCADA crcrema
KPO3 MyITHMEJATHY CHMYALHY.
OGjacHMTH 3Hanerbe NOJeAHIX elemeraTa
Ha CKpaly, ILIXOBY YIOTY, HA'HH
noKpeTatka oxpelenix dyHKLa 1 caHO.
VuleHiKe YNyTHTH Kako ce KOpUCTH
jeanoctasan npumep SCADA ciictema, Ge3
VIIIITatba y TO Kako ce BpUIM CHCHTE3a

OBaKBOT CUCTEMa (DA3BUIATH KOHCHITIKE

Msspunn 3Haba O WIBPIIHIM KApAKTEPHCTIIKE HIBPUINIIX CCMEHATA | H3BPIIHIX ClCMEHATA.
enevenTi eremenTMa HaBeJle OCHOBHE NPUMeEpE WIBPUIHHX | o  TIDHMEDH H3BPIIHIX eleMeHaTa H HHTOBHX
® CTHIAHbE OCHOBHUX e/leMeHaTa H IHXOBHX aKTyaTopa aKTyaTopa (e1eKTpHIHH MOTOPH,
BewTia y paay ca CaMOCTAIIHO MOBETKE EIKTPHN It €/IEKTPHIHI BEHTILTH, LULIHHAPH
IBpUIIM BeHTI ca npuniaajylii akTyaropom XHTPayIHIHIX H THEYMATCKHX CHCTeMa)
enemenTMA I3BPUIN MyILTalbe CHCTEMA Y pan
JIMOHCTPHPA PAl eNIeKTPOBEHTILIA, Mpenopyuene aaGopatopuicie pewte
oTBaparse i 3aTBAparbe 1.TloBe3MBatbe €ACKTPHIKON BeHTILIA Ca
oarosapajyhim akryatopow
 CTHIAILE OCHOBHIX Haseze ochoshe Bpete ypehaja 3a « Vpehaju 3a Komanzoparbe
Ypehaju 3a 3uara 0 ypehajima KOMaH0BaIbe H OGJACHIN I HXOBY  Vpehaji 3a caetiocHy i 3pyuiy

KOMAHI0Bae i
u3yeHM HAZ30P

32 KOMAHJ0BaE 1
BH3yeHH HABOp

NpUMEHY Y CHCTeMY YIIPaBbarsa
Hasezte ocHoBHe Bpete ypehaja 3a
CBETIOCHY I 3BYNHY CHPHAH3ALIY
OGJacHi 1HHXOBY IPHMEHY Y CHCTEMY
ynpassarsa
HaBese OCHOBHE BPCTE MOKA3HIX
WHCTpYMeHATa 1t OGJaCHH HHXOBY
TIPHMCHY Y CHCTEMY YIpaBzbana
waseze npiveny LCD u LED
MOHHTOpA I MaKea y CHCTeMy
npapaiba

curHansauy.
o TIOKa3sHU HHCTPYMEHTH,
«  LCD u LED motmTopi i nasem

Crpewim
caeverh

® CTHUAIbE OCHOBHHX
3HaMA O CIPEKHUM
efleMeHTHMA

* CTHUAbe OCHOBHHX
NPAKTHYHUX
BeWwTHHA Y paly ca
OCHOBHMM CTIPEKHIM
efleMeHTHMA

oGjaciu yiory nojatasata
HABE/IE OCHOBHE MOCHE NPETRApae
(wa Gasn BATCTOROROT MOCTa), HaupTa
oarosapajyhy erekTpHury wemy
oGjachi HAUHH pazia 1 IbHXOBY
nphveny
objackm npivierry U/l eprin
npersapatia
HaBE e OCHOBHE patyHapCKe
irepdejce
HABEJIE OCHOBHE HHIYCTPHICKE
NPOTOKOIIE 32 KOMYHHKALH]Y 1
1bIXOBE OCHOBHE KapaKTCpHCTHKE
cavocTaTHo ose3yje efleveHTe
cuctema
BPILIN NOZEUIABAbA YAZHIX

Vi10ra lojauaBaya Kao CIpEKHIX e/eMenara

MocHn npetsapatn

« AD/ DA nperaapain 3a oGpazy MepHix
curnana.

U/l vephn npetsapaui

« OCHOBHH HHAYCTPHICKH IPOTOKOMM 32

KOMYHHKALU]Y MyTeM HAYCTPH]CKIX

PANyHAPCKIX MPEka, HHTCPHETa, MOGHIIHE

TertedoHMje 1 AMIPOWA CHETeMa

Tpenopyuene naGopatopujcke Bewde

1. Meperke MexaHHKOT HANpe3arsa MpHMEHOM
MOCHOT NIPETBapatia i MepHe Tpake

2.JIuHeapHo K010 3 NpeTBapatbe Haroa y
cTpyjy

3.JIHHeapHO KOJI0 32 NpeBaparbe CTpyje y HanoH

sewrtune). TIpnvepe NPaKTIHE npHMCHE
cHCTeMa ynpaBbatsa 00paHTH
HH(OPMATHEHO KpO3 oAroBapajyhe
MyATHMCIjaHE carpac.

Mpenopyie 3a peanmaunjy
aGopaTopujciix Bewb

ToueTax 1a60paTOpUiCKiX BEKGH
YeKIAIHTH ca TeopHjckom HacTapom. Ha
VBOIHHM HaCOBHM YIIO3HATH YHCHIKE Ca
CTpYKTYPOM N1a60paTOpHie, HAMHOM it
OPrAHI3ALOM PALA KAO H MEpaMa JaILTHTe
Ha pay.

TpeacTap/aibe jeAHOCTABHOT AeMO MoZEna
CHCTEMA YNIPAB bAILA MAILE CAOKCHOCTH
OGPAHTH MAKPOCKOMICKH, 12 Ce YueHHII
YTIO3Hay Ca CCMCHTIMA CHCTEMa, ILIIXOBOM
HaMEHOM HAYMHOM NIOBE3HBAbA Y
ynkuwnonanny uemnny. Texmiky
OKyMEHTaLy OGPATHTH KpO3 aHAHZY
KATAIOUIKIX  TEXHHAKIX 0aTaKa
C/ICMEHATA J1EMO CHCTEMA YTIpABbaILA.
VueHHKe YIyTHTH KAKO 22 KopHCTe
oaropapajylly TexHitKy J0KyMeHTALH]y.
CrawonapHa 1 TpaN3HjeNTHa CTalba
cuctema objaci Ha Mozey peaor RC
Kota cHinvajyhi OCLULIOCKONOM TasiacHe
oGaiKe yaasHor 1 m3AasHOr Hanona. Kox
MEPHIX J1aBa1a CHUMHTH OAroBapajyhe
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Paspen: Apyru

HA3HUB MOJVJIA

Tpajare woyna (aconn)

T B
VBOILY HamsMeHIIHe CTpyje 10 3
ENleMenTi y konly HaIMeHIHE CTpyje 14 3
Bese e/ieMenaTa y Koty HamsMeHItie CTpyje 28 12
ChiperiyTa i ociwiatopHa kona 10 4
“Tpodasiiit cictem 3 2
YKYITHO: 68 34
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BeJHUIHA, MepH oaroBapajyhe
BeammHe y cycTemy
1380 0BpaTy pesyaTaTa

Tletextopi
curnana rpeuke

CTHLaNe OCHOBHIX
3Haba ACTEKTOPHMA
curhaa rpeke i
1BI1XOBO] TpIMEI Y
cucremmma
ynpassarsa

omHIIe HAMEHY ICTCKTOPA CHIHEA
rpeuike

HaBe/ie OCHOBHY KJacH(HKaLjy
JIeTEKTOpa CHIHAA pellieke

HaBe/ie NPUMEpE ICTEKTOpa CHIHAA
rpeluke

HaMCHa 1l KUICH KL ITCKTOPa
curHata rpetike
NpHMEpH ZeTeKTOpa CHrHaa rpetiike

Cueremn
ynpapmaia Ges
nospatue cnpere

CTHLalse OCHOBHIX
3HaIba 0 CHETEMIMA
yipasssarsa Ge3
nosparte cnpere

OGjCai 0jaM CHCTeMa yIpaBbaika
6¢3 nospaTe crpere

HALTA OCHOBHY 010K CTPYKTYPY
cicTena Ge3 noBpaTie cipere i
iveHyje nojestke enemenTe 610K
weve

objaci nojam npexocHe dynKumjc
cucrema

Hanme Npiep npeHocke dy Rk
jeanocTanmjer oGjeKTa

opean nperocky dyHKuHy crcTema
¥ OTBOpeHOj CIPE3H Koja ce CacTojh 0a
J1Ba WK TPH KACKAZHO Be3aHa Gioka

Tlehurnuija cicTeva 6e3 nosparie crpere
OcHoBHa 610K CTPYKTYpa CHCTeMa
Yipasmara 6¢3 noBpeaTHe crpere

Tlojam npenociie pynkume odjexTa
TpenocHa (yHKLja cicTema Ge3 NOBpaTHE
cnpere

KapaKTepHCTHKe, Nakiby OGPaTHTH Ha
TEXHHKE KAPAKTEPHCTHKE PA3MATPAHITX
Jasatia. Peamsauuy eiGe MepHit
NPETBAPAY Ca MEPHOM TPAKOM PeAIH30BaTH
a Gazi BUTCTOROBOT MOCTa. VueHmumma
110CeGHO OGJACHHTH TEXHIKY NOCTABbaIbA
MepHe Tpake. Hanowacko ctpyje npetsapatie
PeAH30BATH MPHMEHOM JTHHEAPHIX KO 1
onepauoniX nojavasaua. CHitNase
AMHAMHIKOT OI3HBA OCHOBHHX PeryIaTopa
YPAANTH Ha XapABEPCKOM MOJETY
pery;1aTopa ca JHeapHi KoiAa i
T10GPALLOHIM NOJaNaBAUHMA CHIMAHEM
TaaCHiX 0GAHKA YIA3HOT 1 U3IA3HOT
curania ocuockorom, Takole 0By BeskOy
Moryhe je peanisosarit y oarosapajyhem
Co{TBepy 32 CHMyJTaLUY eAEKTPHUHIX KoTa.
JlaGopatopucke pexe u3 [LILL-a ypaautu
Ha HenHTHO] cranmun ca TJTLL KOHTPO/iepom
1t npaTehoM onpeMoM 1 nieprdephjama.

Cae nporpavcke (ynkimje (Tajmepi,
Gpojatii, aHazorie (GynKLte) peari3oBaTi
Ha I3BPLUHOM Opray Kao LTO je





image295.png
® CTHI@bE OCHOBHHX

OGjacHH nojam cHCTeMa YNIpaBJbatba ca

o Jlepuununja cictema ynpasmbatba ca

Cueremn 3Haba 0 CHCTEMIMA 10BpATHOM CrperoM TI0BPATHOM CIPETOM, OCHOBHA G:10K LiEMa.
ynpasmama ca ynpsaarsa ca HaupTa OcHOBHY 610K WeMy it ojach | o  [Tojam peryiaTopa it nosuumja y cieremy
noBpaTHoM ToBpaTHOM criperon | yaory nojeantinx enemenara ynpassara.
cnperom o cTHuaiLe ocHOBHIX oGjachu nojam peryzatopa 1 terosy | «  Ochoe spete peryaatopa (P, I, D, PI,
MpAKTHHIX TO3ML]Y Y CHETEMY YIpaBkaiba ca PID)
BEWITHHA Y aHATH3H 110BPATHOM CrIperoM o Tlpaktiuna peaniaua peryiatopa
paza ocHOBHIX HaBele OCHOBHE BPCTE pery;iaTopa « CTaTiiKa i JHAMHIKA AHATI3A OCHOBHIX
peryaatopa HAUIPTA CACKTPHNHE LLEME OCHOBHHX Pery;aumoHIX CTpYKTYpa
o CTHiAIbE OCHOBHITX BPCTA pery/iaTopa n Hapesie iixoBe | o (DyHKIUa PEHOCA Ca IOBPATHOM CIIPErOM
MPAKTHIHMX KapaKTepHeTIKe « Craduamoct crctema
BewTHHA Y aHATHSH CKHLUIPA O3HBE OCHOBHIIX BPCTA o Tlofewaaibe AMHAMIIIKOT OX3HBA CHTEMA
paza jeanocTapju | PETYIaTopa Ha OICKONHI TeCT CHTHA N0ACIIARAEM NAPAMETApa PeryaTOpa
cHcrema ca oape npetocHy ByHKLH]Y o Tlpununn Kackaane peryiauie
NoBpaTHOM Criperoy | JEAHOCTABHMj€r CHCTeMa Y 3aTBOpEHO]
cnpesn Ipenopyuene nadopatopuicie peabe
anaI3Ipa CTaGIIHOCT CHCTeMa 1.CHitMalbe 1AM IMKOT O3B OCHOBHITX
npeve KApAKTepy 0A3HBA HA NOOYAMH |  peryzatopa P, PL, PID, noseuasaise
Teer curhan napaverapa
oGjachu mpILIN KackaaHe 2. CHUMaILE AUHAMIMKOT O13HBA
peryzaue u Haupra jeanocasHijy jeaHocTaBRIer cheTema ca noBpaTHOM
0K wenty cnperom
TeCTHPA A 1t CHIMH JHHAMHIKH
O3B OCHOBHITX PeryATOpa Kjit ¢y
n0GyheHn TeeT 0ACKoUHOM
ynKitjom (XeBiicaj 108 Tecr cirha)
AHAIN3HPa AHHAMIKH O3B
jeanocTaBHier ciTeMma ca noBpaTHOM
cnperom
KOMENTapHLLIE Pe3yITaTe AMHAMUIKOT
o3MBA ca acTieKTa CTAGRANOCTH
cuerema
© CTHlaike ocHOBHIX OGjachu urra je 1o TUILL i Hasene < Tlojam u gynxunja [UILLa.
TporpamaGuamn | 3uama o HOZpYuje IseroBe npuMeHe y « Ochosna ctpykrypa IUIL[-a it ocHoBHI
Py nporpaMaGIHIM cHCTEMHMa yIpaBLarba npuHuIn paza.
KOHTpOIepH aorHuKiM Haupra ocHoBHy 610k wemy [UTLL-au | »  KoHcrpykuione kapakrepuerike TLTLL-a,

KOHTpOIIepiMa i
HHXOBO] TPHMCHIT

 CTHIALE OCHOBHITX
NpAKTHAHIX
BewTHIa Y pany ca
TUILL KotTporepitma
1 IBHXOBHM

oGjacHit OCHOBHH NPHHLIAN paza.
OCGaJCHI KOHCTPYKLHOHE
kapaxrepuctike TUTLL-a

oGjachi ocHoBHE BPCTE Y3 it
wsnaza TUTLL-a W #IXOBY HaveHy
HaBeae OCHOBHE BpCTE
KOMYHHKALHOHIX NPOTOKOAA KOje

KOMIAKTHH 1 MOZyapii ypehajit
« Hauni wanajarsa [U1L-a, auruTaion yiasu
1 AHATOTHI ya3(CTPYjHI W HATIOHCK),
AMHTATHH(PeE] M  TPAH3HCTOPCKH) 1
anaorHm a3,
« KowyHHKaUHOHH NPOTOKOAH KOje KOpHCTe
[UILL-081

JeZIHOCMEPHH MOTOP Ca NePMAHEHTHHM
MarneTuma nanowa 10 12 win 24V.
OuetbiBatbe BEAGH peatiioBarit kpo3
NPOBEPY NPAKTHUNIX 3HAA W BELITUHA, T38.
0Gpata BeikGH, Mperien H3BewTaja o pazy y
raGoparopuju. [lopex yoGiaajeninx Mepa
sawite (3a0pane yKubyuHBara Ges
nperena HA...) H3BOpE HaNajarsa i ocTase
enemene Bee, e je To Moryhe,
HANIPABITH TAKO 212 NIOPELLHO YK/byHBAIbE
He Z10Bee 10 HHWITeIba €. KOAA HAN He
YIpo3H Ge3GeaHoCT yueniKa.

Hanoviena
TI03B0bCHO OZCTYNAIbE O TIPOTPAMA MOKE
112 Gy e 10 20%, 1t ra MOpa A2 010GPHTH
oaropapajyh cTpyuiH Opran wKoze.
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nepudepujava

Kopuicte caspemeni [1J1L[-08H.
JIeMOHCTPHPa HAIH NKpETaRba
annukaTHBHoT copTBepa 32
nporpammpatse TU111-a  oGjactn
HaveHy OCHOBHIIX efleMeHaTa nposopa
nporpamupa jeocTaimje nezep
Aujarpavie

nokpehe onujy 3a cimynaumjy pana
TeCTHPA NPOrPAMCKO pelieibe

BPIIN YuHTaBatbE jeNHOCTABHMjET
nporpama y 1L i nokpehe ieroso
n3BpIABatbe

HALPTA MPUHIAMICKY LIeMy
nobesusatba [UILL- a, pauynapa u HMI
ypehaja .

HaNABH jeHOCTABHIjE B3YEHO
okpysetbe Ha HMI (ctapt cTon
Tactep)

OGjcHI HaMeHy cHCTEMa 3a HAZ30p Y
peanom Bpemerry

camoCTAHO NoBEXKe yAase W w3nase
TJILL-a npema npiiozerio] e
nporpamipa (hyHKIMjy camonpKarsa
KOPUCTH pasutuTe BpeTe Tajmepa (on
delay, off delay, on/off delay)
6pojaa (up- counter, down counter,
up/down counter) y cunte3n
jemnocTashujix nporpama

KOPHCTH jeZHOCTABHE aHATOrHE
ynkumje y nporpamuparsy [UILL-
a(analog comparator, analog trigger,
analog amplifier)

nosexe MJILL i HMI ypelaj ca
pauyHapoM,

HaNpaBM jeHOCTaBAH NPOTPaM Ha
HMI ypehajy 3a ykibyuerbe u
HCKIbYUeRbe auruTanHor winasa [1LL-
a

« Tpornamupare [L1LL-a, codraepeko
okpyKebe.

AnaTit 3 nporpammpatse Jieziep Ajarpana,
ocHoBte (yHKije.

o Tpivep peansaue jennocTasiinx
nporpama y MJILLy

 Cimysiauija i TecTipatbe nporpamekor
pemersa.

«  Vuurasaibe nporpama y [UILL i nokperarbe
I3BpLIABAIbA.

o Tosesusare [J1LL-a ca HMI ypehajem,
noielaBalbe NapaveTapa KoMyHHKaLLje.

o TIpasberse JeqHOCTABHOT Bit3yeIHOr
okpyskensa ita HMI ypehajy.

 CHCTeM 52 HAZS0p Y PEAHOM BpEMeHy
SCADA.

Ipenopyuene naGopatopuicke pexte
1. Octose paxa ca [U1Ll-om, nosesibase,

TIpOrpaMHPILC (ByHKLIC cavoIpKarba

2. Tpuvena tajmepa u Gpojaua y
nporpavpary [UTLl-a

3. Ilpumena croxenmjux dynkunjay
nporpamupaisy L-a

4. Awatornu ynasu [UILl-a, ocnoshe
anaorHe GyHKLje cOYTBEPCKOT OKpYKerba

5. Tlosesupame IMLl-a ca

HMiI(raunaren) ypehajem, ympeianaise,
nporpamipaibe (CTapt/cTon AurHTATHOr
wsnaza TJILL-a)

Tpuvena cucrema
ynpanbaiba y
eaexTpo-
encprerum

© yno3sHaBsbawe
YUEHHK Ca OHOBHIM
npUMEpHMa NpHMEHE
cHcTeMa ynpaBsbara
y
eIeKTPOEHEPreTHIN

HaBe/le OCHOBHE NPHMEpE NPHMEHE
CHCTEMa yIpaBbatba Y
eJIeKTpoeHepreTCHIN

« Vnpasmate y TpancOpMaTopeKi
craniuava, npivena SCADA ciictema
Vipashatbe y pasBOHIHM NOCTPOjerbiMa,

npumera SCADA cictema
©  AyTOMATI30BaHH NIPOLLEC CHHXPOHIIALLIjE
reHepaTopa Ha eNIeKTPHHHY MPEKY
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o TlpumeHa caBpeMeHUX yIpaBsbatKix
CHCTeNa y ACTIeUepCKi LeHTHMA

o Tlpinvep Biyenawe it Haasopa
TepMOEAEKTPAHE/XIAPORICKTpaHE
npinvenom SCADA ciicrema

o Tlpivep perynause Gpsitie MoTopa
jennocmepre cTpyje

o Tlpivep perynauie Gpsite acixpoHIX
woTopa

KOPEJIALIMJA CA IPYTUM NIPEAMETUMA

- EfeKtpiuna Mepersa
- Enektpornka

- CodhTBepcki AT y eAEKTpOEHEpreTHLLN
- EHeprercka elekTpoHiKa

- Efletpiune maune

- EfleKTpoeHepreTcKit Bozosit

- EJeKTPOEHepreTcKa nocTpojera
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TNPAKTHYHA HACTABA

1. OCTBAPUBAILE OBPA3OBHO-BACITUTHOT PAJIA — OBJIMLUU U TPAJAKE

HACTABA
PA3PENL VKYITHO
Teopujcka Hactasa Bewoe TpakTiina Hacrasa Hacrasa y 610Ky
1 148 148
1l 148 148
i 105 60 165
v 93 30 123

2. UWJbEBH YYEA

OcriocoGubanatbe yueHitka 3a:

~ Opramimsopaibe paza y CICTaZly ca MepaMa JaUITHTE YIpasba i Ge30eAHOCTH Ha paty

~ Kopuuherse anata, MepHim ypehajima i HHCTpYMEHTHMA i ibHXOBOM MPHMEHOM i 13B0erby patosa
~ M3soljerse patosa Ha H3PAN CCKTPHINIX HHCTATAUM]

~ M3soljeise NpHIChyUeIba OG]CKTA. Ha €ICKTPOLHCTPHOYTHBHY MPEKY

~ M3soljerse paoBa y e1eKTPOMOTOPHIM OrOHHMA

~ M3Boljetbe e/1CKTPO PAZI0BA HA HALICMHIM i KaG/IOBCKIM BOAOBIMA

~ M3soljerse e/1eKTpO PazoBa Ha elEKTPOCHEPIETCKIM MOCTPOjersHMa

— Jlounparke 1 OTKIAMAILE KBAPOBA HA €1EKTPOCHEPTETCKIM BOAOBHMA 1 NIOCTPOjIbHMA

—  Pa3ssujame OXrOBOPHOCTH MPEMA POKOBHMA H KBANKTETY H3BEJEHNUX PANOBA
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3. HASUB U TPAJAILE MOAVYJIA

Paspex: npan
Tpajare Moxy.ta (1acosi)
B [ii b
TIpaKTitiia HaCTaBa y MauIMHCTBY 36
TIpaKTiriia HACTABa y CACKTPOTEXHHIUT 12
VKYIHO: 148
Paspex: apyru
Tpajare Moiy.ia (1acosi)
B [ii b
Eitekrpiune mictazaunje 100
TIpiksbyuerbe 0GjeKTa Ha HHCKOHANIONCKY ANCTPHOYTHBHY MPEXy 48
YKYIHO: 148
Paspea: tpehn
Tpajare Mo1y.ia (acosi)
B [N 5
EleKTpOeHepreTCkit HAX3eM il BOZOBH HIICKOT HATIOHa 30
EeMenTH Ka0AOBCKITX CACKTPOCHEPICTCKITX BOAORA, CaMORocehiTX CHOTIORA I OMITIKITX Ka0A0Ba 39
EfleKTpOMOTOpHI 11001 36
B210K npakTiHa HacTapa | - M3rpaiba e/ICKTPOCHEPTeTCKIIX BOA0BA 60
YKYIHO: 105 60
Paspen: werpTH
Tpajare Moxyia (1acosi)
B [N 5
EJleMeHTH TpanclopMaTOPCKIIX H PASBOAHIX M0CTPOjersa 12
TparCOpMATOpI cHare y NOCTpOjerbiva 18
PajloBl Ha W3PALHH C/ICKTPOCHEPTETCKIX N10CTpOjerba 63
Bi10K npaTiuna nactasa 2 - Mepene i npahicie 1apavieTapa eleKTpINIHE MpeRe 30
YKYIIHO: 93 30
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4. HWJBEBH, HCXO/IN, OBABE3HH U NNPENOPYHYEHHU CAJIPKAJU U YITYTCTBO 3A JTUWJAAKTHYKO-METOANYKO OCTBAPUBAILE ITPOI'PAMA

Paspex: TIPBH
Hasits Mozysa:

MpakTiuna nacraga y mammersy

Tpajarbe wonyna: 36 uacosa
VICXOIM MORYJIA VAYTCTBO3A
LU/BEBY MOYJIA o saspureTky Moy yserk he G y cTassy 05"33:,‘;&3"5‘2‘;‘;‘;3"" JMIAKTHYKO-METOANYKO
a: OCTBAPUBARE POTPAMA
« OCNOCOG/aBaMe yHCHNKE |+ MPAMEHY]C 3AUITHTHE MCpE O& MeXGHHUKHX Tipas K satmire na pany. KCOPHCTHTH 3aKOH 1t NPABILIHIKE 3AUITITE Ha
3 syBasse 3paBHA 1 nospena; Mepe saurmirre o noapa. pany

npuapkasatbe Mepa
3AWTHTE HA pazy.

« npiMeIbyje 3AUTHTHE Mepe o1 Novkapa;
« KOpHCTH 3aWTHTHY ONpeMy.

3aurmimha onpewa.

KOpHCTHTH NPaBILIHIK O NPOTHBNOKAPHO]
o~

JIeMOHCTPHPATH YNOTPESy 3aLLTHTHE Onpene
TlpeniopysieHo Bpeve 3a peaniauy OBHX
capiaja: 4 uaca

+ Ocnocobsanaise yaerika
3a NpaBHAHY pHVEHY 1t
OIpKABAILE PALHOHIIKOT
anata.

+ xopreri ypehaje 3a 0Gpazy Marepijana;
« KOpHCTH aaT 3a 00eeKaBaNbe;

« KopHCTH MepHu araT;

« KopUCTH pyuHH anaT;

« oapiasa ypehaje n ana;

o mpUMeIbyje Mepe 3aUITHTE Ha paay.

Paznormrixn anar.
Aniat 32 Meperbe (MeTap, LecTapi,
YHHBEP3IATHO TIOMHIHO MEPILIO, MHKPOMETap,
ayGHoMEp).

Tipivena 1 oapkaBatse aara (Kiewra,
oeujaun, Gyprije, Gywnanue, crere,
Tectepe, Typmie, ekl KibyueBH, HTL).
Xurujena paza.

Mepe 3awrire Ha pazy.

KopHCTHTH CTpyuiy THTCpaTYPy
KopictuTh katasiore npoissobaua ypehaja i
anara

JlemoHCTpHpaTit ynotpeSy ypehaja i anara
JIeMOHCTPHPATH TIOCTYaK MEpErba MepHIM
anatuma

JIeMOHCTPHPATIA Ha'HH OAPKaBaiba ypeaja i
anata

TIpenopyteHo BpeMe 3a peaaliujy OBHX
canpaja: 6 wacona

« Cruuame 3nHama o
KapakTepicTHKaMa
varepijaa .

« OcriocoGumanatbe yuetitka

3a Kopuherbe cranzapaa,

HOPMATHBA H TEXHHUKO
TexHOsIOIKe
NOKyMeHTaLHje.

+ npenosa MeTaTe 1 ACTYPe:
« KOPHCTH CTAHAGPAC 1 KATAIOTE MPOW3BOAA
(aimoBa, MpoGita, KA, feskajesa).

TexHIKe KapakTepHCTIKe MaTepijaa
(rowhye, ueaik, Gaxap, arymuHHjym, GpoH3a,
Mecur).

TloAyNPOH3BOLH  MPOM3BOM KO &
KOPHCTe. y MAUIMHCTBY (LI0NE, THMOBH,
Tpake, JKiite, TPOQHAI, LEBH, ekajeB).

KOpHCTHTH CTpyuity THTepaTypy
KopicTuTh Cranapie, nponice i katasiore
KOpHCTHTH y30pke MeTaa, M0yNpoi3BoLe it
npouseoze

TIpenopyueno Bpewe 3a peasaiujy oBix
cazpikaja: 6 uacosa

+ OcniocoGusasarbe yuerika
3a OpraHM30Bare paja u
pawonanno kopuiherse
enepruje n MaTephjana.

« OcnocoGmasarse yuerika
3a H3BONeIbE MALIHCKIX
W PYUHHX OfiepaLHja.

+ KOPHCTH TEXHINKO TEXHOAOLIKO YNy TCTRO;
« oGenewi npeaver paza;

« U3BEC MAIHHCKE Onepauje;

« KOPHCTH OCHOBHE MAILINHCKE €/IeMEHTe.

HTalke TeXHINKO TeXHOAOUIKE
JIOKyMeHTaLje.

OGenexaaibe Matepijana.
TexHOIOWKI NIOCTYNaK NpH 0BpazH
MaTepHjaa: ceueibem, TypijaibeM,
Gyuierbew, capijamey.
(OCHOBHH MALLHHCKH eleme

 (nasoji,

KOpHCTITH CTpyuHy IHTepaTypy

OBjacHHTH Kako Ce KOPUCTH TEXHHIKO
TEXHOIIOWIK JOKYMEHTAILja
JIeMOHCTPHPATH Kako Ce MpaBiiio
oGenerkapa npeaMeT npi oGpa
JleMoHCTpHPaTH Kako ce yuBpuihyje npeaver
TIeMOHCTPHpATH NPaBIIAH NONIOKA] Tea H
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HaBpTKe, NOIONIKE).

npaBiIHO Boljerbe anata npn oGpaH
marepujana

« OGjacHiTH Kako ce ocTBapyje oprammaija
PAHOT MeCTa 1 3HAYA] XHIHjeHe pata

« TIpenopyueno Bpewe 3a peaauy oBix
canprkaja: 20 wacona

Ha n04ETKY MOAYAA yUeHHKE YTIO3HATH A
LITLEBHMA I HCXOMMA HACTABE / YieHba, ILIAHOM
palla 1 HAuHHIMA OLEIbIBaILA

O6anun nacrase

Monyx ce peansyje kpos crenche oGmke

HacTane:

« mpakTiana HacTaga (ykynHo 36 uacosa)

« P 13BOerbY MPAKTINNHE HACTABE OACHETHE
ce aenn y age rpyme

Mecro peanusaumje nacrase
«  pamonnua

Ouernpame
BpeaoBathe 0CTBAPCHOCTH HCXOA BPLINTH
Kpo3:
1. npahiet OCTBAPEHOCTI HEXOA
2. npaherse npaxTiHor pana

3. TeCT NPaKTHUHKX BEWTHHA
4.  aKTHMBHOCT HA YaC
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Hasus monyna:

TIpakTHYHA HACTaBA Y €JIEKTPOTEXHHUM

Tpajaise Moaya: 112 uacosa
HCXOJN MOIYJIA YIYTCTBO 3A
LMBEBU MOJYJIA Mo 3aBplieTKy MoZy1a yseHuk e GuTH y cTaiby omgﬁ::;r&?ag(;;m\wu JMIAKTUYKO-METOAHYKO
a: OCTBAPUBAKE IIPOTPAMA

+ Ocnocobmanaie yueHKa
32 uyBaIbe 31paBLa 1
NpHIpKaBarsa Mepa
3aumHTe Ha paxy.

TpHMERby]e SAILITHTHE MEPE 07 ITeTHOT
yTHlaja eneKTpHAIE CTpYe:

KOpHCTH 3aLITTHY OnpeMy;

npyskit npey nomoh nospelerom o1 yiapa
enekTpHuKe cTpyje.

VTiiaj eaeKTpINHE CTpyje Ha oBeKa.
Mepe saurmire Ha pazy.
Tpyskatbe npse nomohii.

TIeMOHCTPHPATIH At AILTHTHIX CPEACTABA
JlemoHCTpHPaTH NpyKarbe npse nomoh
TIpenopyueHo BpeMe 3a peaTnialljy oBix
capiaja: 4 uaca

+ OcniocoGubasarbe yueHika
3a unTaibe npojexara n
weva.

TIpeTIosHa CHMGOIE y TEXHINKO TEXHONOWIKO]
ROKyMmeHTaIHjH;

ojtaBepe MOTpeGHE esleMeHTe Ha OCHOBY
cumbona;

YiIpTa cHMB01e y J0KyMeHTaLH]y.

CHVBOH 1 O3HAKE y CIGKTPOTEX HIU,

KOPHCTITH CTpyuHy JIHTepaTypy, CTaHAapIE
W nporce

KOpHCTHTH TexHHtKe 1aHOBE 1 MpojexTe
€/ICKTPHURIIX HHCTANAUN] 1 CICKTPHINE
wewme ypehaja

TlpeniopyicHo Bpeve 3a peariaujy OBix
cazpiaja: 6 uacoa

+ Ocnocobmanaie yaeika
3a kopuuherse arata.

« OcriocoGubanatbe yuetika
3a olpKaBatbe anara.

oaabepe 1 KopHCTH aat;
oapkasa anar.

ARG KOJH C& KOPHCTE y €ACKTPOTEXHHLA.
Oupaaibe anata.

Koprerumi kataore ypehaja n anara
JIeMOHCTpHPATH MPHNCHY a7aTa
JIeMOHCTpHPATH Ha'liH OApAaBaIba ATaTa
TIpenopyueHo Bpene 3a peasalujy oBix
capiaja: 4 uaca

+ Ocnocobasasarse yuenka
3

« npuveny
€/IeKTPOTEXHIIKIX
MaTepujaa.

« Ocnocobmanaise yuerika
3a kopuiuherbe cTanzapia,
HOPMATHB I TEXHITKO
TexHoolIKe

ZoKyMmerTauije.

TIpCN03Ha]e CICKTPOTEXHIIKE MATCpHaic:;
1103Haje MeXaHHUKe i eleKTpHIHE
KapaKTepHCTHKE MaTepHjata;

KOPHCTI CTAHAPAC H KATATOTE MPOH3BOA.

TIpOBOAHNLN (GaKap, aTlyMHHHyM, CPEOPO,
31at0), 0COGHHE 1 NpHMEH.
TonynpoBoHuH (repManmjyM, cHanuHjyM),
ocobitie i mpivetia.

V301aUHONH MATEPHjaA 1 HEACKTPHLN
(MepTUHAKe, KIHPHT, ryMa, TpellTat, JHCKYH,
CTaKII0, KepaMiKa, OpLyai), 0coGHHE it
npimena.

Marnerin Matepijatit (MeKH 1 TBpAI
MATHETHLUL (PEPHTH, ATHIKO, MATHETHLUL HA
Gasi PETKIX 3eMazLa), 0coBHNE H IpHMENa.
TIpOH3BOAI KOjH CE KOPHCTE Y

€/1eKTPOTEX HHLLI (KHLLE, KIEMe, H3OMALLHOHe
Tpake, GykHpH, W30rawe, CTATNH MarHeTH).

KOpICTHTH CTpyuiy THTepaTypy
KopHCTHTH CTaHapIe, NPOMce W KaTasiore
KOpHCTHTH y30pke MaTepijasa n npoissozie
Tpenopyteno Bpeme 3a peamisalltjy oBix
canpikaja: 12 uacosa

+ Ocnocob manane yueHKa
3a npenosnaaise
NpoBoHHKa KojH Ce
KopicTe y
NeKTPOTEXHHLLH.

TpeTIo3Ha CACKTPOGHEPTETORe,
CICKTPOHICTATALIIONE, TEACKOMYHHKALUIONE It
ommirike kaGaoBe;

OTBOPH NPOBOANHK MPABILAHO CKitHE MIAUIT 1
HIONALIA]Y POBOIHHKA;

E/leKTpoeHepreTcKi KaG0BH.
EeKTpOHNCTATALUIONH NPOBOAHHILL.
‘TetekoMyHHKALHORH IPOBOHHL .
Ok kaGaoBH.

Jlunamo xue

KOPHCTIHTH KaTa/lore pasiitinTIiX
npoussohatia KaG/OBa W AMHAMO AL
KOpHCTHTH KaG110BE 1t JHAMO L
JIeMOHCTPHPATH OTBaparbe KaGA0Ba,
NpUNpeMy KpajeBa i HACTABbAILE
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OcriocoGmanarbe yueHitka
3a npHnpeMy it
HACTARIbAME POBOIHIIKA.

HacTaH (TIOBEKE) M H30/yje HACTABAK;
HANPABH OKLIE Y 3ABICHOCTH O 3ABPTHA;
N0CTaBba KaGA ManyumLLe i pacTore;

CKHHE 130MAL]Y, HACTABH H H30AYjE AMHAMO
it

JIeMOHCTPHPATH WEMHPathe MPOBOAHNKA W

wpazy coniha

Tpenopyueno Bpeme 3a peatniailtjy oBix
anpiaja: 12 wuaca

OCII0C00baBAILE yUCHITKE
3a noBe3HBarbe NPHGOPA
Koji ce KopHeTH Y
enekTpo 1
TeNIeKOMYHHKALHORIM
uncTaRaljava.

noBesKe nomohy MPOBOZIHMKA OCHOBHH
€JIEKTPOMHCTANIALHOHH NIPHGOP;
noseske nomohy nposoHIKa
TelIeKOMYHHKAIHONH HPHGO.

EfeKTponnCTaaiont npiop (ocrypaui,
cK0NKe, YTHIHILE, CHjATHINA Tpa).
TenekoMyHHKaLHORN MPHGOP (peraeTe,
TelleoHCKA MPHKIbYUHHLA, TeAeGONCKH
yrikau).

KopicTia kataiiore npomssohasa
JIeMOHCTPHPATII MOHTAKY 1 TIOBE3HBAIbE
ompenie y CTpyjHo Koo

JleMOHCTpHPATH MeToe 3a yTephHBarbe
HCTIPABHOCTH NPHGOpa

HanpasiTi BekGe Ha MOHT&KHIM 110uaMa
BekGe paniti y umkiycy

Tpenopysero Bpene 3a peanisaiity oBix
canpikaja: 24 uaca

Ocriocobmasaie yaerika
31 Pajl ca HHCTPYMEHTOM.

KOPHCTH AHATIOTHE 1t ANTHTATHE MCPHE
MHCTpyMeHTE;

NIOZIeCH HHCTPYMENT (jearocMepha,
Ha3MeHHHA CTPyja), 01aGepe MepHo
noxpyje;

OIpet KOHCTAHTY QHATOTHOT HHCTpYMeHTa;
W3MEDH OCHOBHE €IEKTPHYHE BEMHIMHE: HATIOH,
CTpY]y. ONOp  KANAUNTHBHOCT.

VHHBCP3ATHN AHTHTAAHH HHCTPYMEHT.
VHUBEP3UIHH AHATOTHH HHCTPYMEHT.

TIeMONCTPHPATIH Pat ca HHCTPYMCHTOM
VI3BPUINTI Meperba Ha MOHTAKHIM MI04aMa
TIpenopyuero Bpeme 3a peatisally OBiX
canpikaja: 22 uaca

Ocrioco0pasaibe yieHika
32 npHKChyuerbe
noTpowata Ha H3BOP
enleKTpHuNe CHeprije.

pasiliikyje CHCTEME HAN3MCHINHE it
Jennocmepre crpyje:

TIPHKbY'1H MIOTPOILIANE Ha H3BOPE €/ICKTPHHE
enepruje.

VI3B0pit jeaHoCMepHe CTpyje (raiBancKil
€JIEMEHTH, HETPABIbAUH, AKYMYIATOPH).
Vi3Bopi HaisMeniHe cTpyje (tpodashi it
MoHogpash cheten).

TIpHKA3ATH 13B0PE JeAHOCMEpHE CTPYje
JIeMOHCTPHPATI 1I0BE3HBAIbE NIOTPOLIAUA Ha
1380p jeanocMepHe cTpyje

JIeMOHCTPHPATH 110BE3HBAILE NIOTPOLIAUA HA
CHCTeMe HaIBMERIHE CTpYje

TlpeniopysieHo Bpeve 3a peamiauy OB
capiaja: 4 uaca

Ocriocobmasame yuenika
32 MeKO AeMILEHbE.

onaBepe onpemy H MaTepHja;
W3BeAE MPHITPEMY 3 TEMIbRIbE;
W3BpUIN AeMLeIbe.

Cnajatbe IPOBOIHHKA JIEMIbEHEM;
Jlemberbe Ha LITAMNAHO] IOUH.

KOpHCTHTH CTpyHHy AHTEpaTYpY-
JleMOHCTpHPaTH CTiajatbe MPOBOIHIKA
TeMerbeM.

JIeMOHCTPHPATH AeMIbeHhE Ha LITAMIIAHO]
noun.

TIpenopyucHo Bpene 3a peatizaiuy oBix
caxprkaja: 8 wacona

Oenocobmaname yuena
30 vCTHTHBaIbE 1t
YIPaiby nachBiiX
Caevenara.

O1aGepe Ha OCHOBY O3HAKE OTTIOPHIIK,
KOJLE3ATOp M KaieM;

HCITa HEMPABHOCT €/leMeHaTa;
3aMeHit 1 YA ACHBHE eleMeHTe Y
orosapajyhe cTpyjio Koo,

OTnopHiLN (RauiH m3pae, BpeTa,
oGesieikapatbe, HCMUTHBAIbE, TPHMENa) .
Konze3atopn (Hauih i3paze, Bpeta,
oGesIeKaBatke, HCIHTHBAILE, NPHMCHA).
Kastemosit 1 Tpanciopvatoph (spere, m3paza,
HCTUTHBAILE, NPHMeHa).

KopicTuTh Kataziore npomssohaa
JIeMOHCTPHPATH TIpOBEPY HCTIPABHOCTH
NackBHIX e/leMenaTa

JIeMOHCTPHPATH YTPAtby I NI0BE3HBAIE
esleMenara y CTpyjio Koo

HanpagiTi Beskoe Ha MakeTama
Tlpenopyueno Bpewe 3a peansaiuy oBix
caapikaja: 16 yacosa
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4. UMJBEBH, HCXO/H, OBABE3SHH U NPENOPYYEHH CAAPKAJN U YIIYTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE IMTPOI'PAMA

Hasis wonyia: Eaexrpocratuka
Tpajare vonysa: 35 wacosa
HCXOU MOAYJIA YOYTCTBO 3A
LM/BEBH MOJYJIA o saspuerky Monyna yermk he Gurn y OSAB(E:E:IM?A?;EI\[/BE‘J{&H" JIMIAKTHYKO-METOANYKO
CTatby aa: OCTBAPUBAIE ITPOT'PAMA

o CrHuabe OCHOBHHX
3uaika o nojasava y
enexrpotexHi;

o Cruuame ocHOBHIX
3Hawa u3 obsacTi
enlekTpoCTaTHKE:

HABOZIM, MpEpadyHaBa H ynoTpeG basa

Jennnmue;

o ZeuHMIE OCHOBHA 1 ENIEKTPHUHA
cBojeTBa MaTepije, Kao 1 MojaM
enexTpuLMTeTa;

oGjackm nojMoBe: KonMMHY
CKTPHLMTETa, HACEKTPHCAHO TENO;

«  oGjackm Ky/I0HOB 3aK0H 1 W3pastyHa ciny
w3mely sa HaesleKTpHCara Terta;

«  OGjacHM H rpAgMKM MpHKaKE BeKTOp
10/ Y HEKO] TauKit 107ba;

oGjacim nojam noTerMjata H Hanowa,
W3pattyHa OTEHUMan y eACKTPHIHOM
nosby M HANoH K3Mel)y /1Be TauK

o oGjacm norapusauy W NpoGoj
JMeneKTPHKa;

OGjacHM MojaM KanAUMTHBHOCTH;

©  W3pauyHA KANALHTHBHOCT II0YACTOT
KOH/IeH3aTOpa;

o W3pauYHA eKBUBATEHTHY KATALHTHBHOCT
pellie, napasiesiHe W MeIIOBHTE Bese
KowzeH3aTopa;

o W3pauyHa MOjeHAUHE HATIOHE KOJI PetHe
W MEIOBHTE Bese KoWeHsaTopa.

TEOPUIA

o Mojav jenunnua. Mehynapoain
CHeTeM jerihiua;

«  Cpykrypa Matepuje (nposoanuu,
1101y IPOBOHILN 1 H30ATOPH):

«  Haczektpicano Teo (nojas it
KOJIHA HACIEKTPHCAIB):

o Ky10HoB 3aKoH;

o Enextpiino nosse (rpadiko
NPCTABIbAIbE EIEKTPHINOT 11053,
jaunna nosa ycamseror Taukactor
HaeNIeKTpHCAIba, XOMOreHO
€AICKTPHIHO M0Jbe, BEKTOP
€JIeKTpHINOT N0/ba):

«  Cie y efeKTPHNHOM NOMY:

o EeKTpIuAM NOTeHWHjQN
CAICKTPHUNH HATIOH;

o Paiciia y ClEKTPUIHOM N0y

o Tlonapusaija aesexTpika;

o Kanaustuocr ycamsbenor
TIPOBOIHIK;

o Kanauntushocr komzensatopa (ojav
KOHJIEH3ATOPA, KANALUITHBHOCT
IU10UACTOr KOREH3ATOPa,
onTepehiBaibe KOHIEH3ATOPa, MPOGO]
HENEKTPHK], BPCTE KOHICH3ATOpa):

«  Besupaibe KoraeH3aTOpa (pemio,
NaAEHO 1 MELIOBHTO Be3MBaILE
KoRzeH3aTOpa).

Ha TI0NeTKy MOy/1a yeHiKe yNIOSHaTH Ca LLheBiMa it
MCXO/IMMA HACTABE / yuetba, IIAHOM Pajia W HAYHHIMA
ouerHBarsa.

O6mun nacrase
Moaya ce peanisyje kpos ceche oGke Hactase:

«  Teopijeka nactapa (25 uacopa)
«  pexde (10 yacopa)

Mozen onemerna ua rpvie
Ostezbetbe ce e Ha 2 rpyMe MPHIAMKOM peasaiuje koM.

Mecro peanmsauuje nacrane
«  YuioHHia 1 aGopaTopija.

Ipenopyke 3a peatmaus crase
« Ha noueTKy HacTaBe AQTH KpATaK YBOX Y HCTOPHJAT

pasBoja enekTpoTexHke. CTPYKTypy MaTepitje 0GpannTi
Ka0 HACTABAK HA NIPETXO/IHO 3HAME I3 (M3HKE 1 XeMitje:

o ENeKTPHYHO TI0Jbe W 10jaBe Y HheMy 0GpanTi
NIPBEHCTREHO rpadIIKH  ONHCHO;

V3 00pazty MOJEAMHIX METOZCKHX jeAMHHIA YpauTH it
pastyHcKe 3azaTke;

o Pe/iHo, MapasieHO 1 MEMIOBHTO Be3Batbe KOHEH3ATOpa
OGjacHiTH Ha HEKOMKO PHMEPA, @ OMAX HAKOH Tora
M3BPLINTH IEMOCTPALI]Y Y NabopaTopuju;

o ToKoM peanisatiiie MOy yBeK e PHAPKABATH HCTOT
NIPHHLLNNA: TEOPETCKH OGJACHNTH NOjaBY HTH 3AKOHHTOCT,
NOTBPANTH je pauyHCKH (Tamo re je To Moryhe) a onza
W3BPLINTH IEMOHCTPALIA]Y I MePErba Y 1aGOpaTopHji;

«  TOKOM Tpajarsa MOJLY1a PEATIH3ORATH HA]MAKE JesiaH TecT
3Hatba.

Ouewusame
Bpe/oBaILe 0CTBAPEHOCTH HCXOAA BPUIHTH KPO3:
o npaheme ocTBapenocTit 1exona

o TectoBe 3naiba

o aKTHBHOCT Ha yacy





image304.png
Ha n0ueTKy MOAYAIA yHEHHKE YIOHATH Ca
LTLeBIMA I HCXOMMA HACTABE / YUerba, ILIaHOM
PAla U HANHHINA OLCHHBAIL.

O6auun nacrase
Moyt ce peannsyje kpos crenche odamke

Hactape:

« npakTiuna Hactasa ( 112 uacopa)

« npH H3BONeRbY NPAKTHAHE HACTABE OEsberbe
ce j1enn y 2B rpyne

Mecro peannsaumje nacrase
©  pamMoHMua

Ouemwnsaime

BpeaoBarke 0CTBAPEHOCTH HCXOA BPIUINTH
Kpo3:

1. npahete ocTBapeHocTH Hexona

2. npaherbe npakTIHOT pata
3. TecT NPaKTH4HUX BeITHHA
4. akTHBHOCT Ha yacy
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Paspea: IPYTH
Hasitb mozysa:

Tpajare Moxya:

Eaextpune nncranaunje

100 yaca

TEMA

UWBEBU

nucxoan

Tlo saspuierxy Teme yuennk he G y cramy s

‘OBABE3HM U IPENIOPYYEHU
CAZIP)KAJU 1O TEMAMA

YINYTCTBO 3A

JAUJAKTHYKO-METOAMYKO
OCTBAPHUBAILE MPOrPAMA

Mepe awrrire

Ocriocobmasare

yuena 32

©  BesGenan pax
npit 3soheiby
pazosa na
eaeTpiHIg
HCTATAUHjaMa

« KopHCTH 3uITiTHa CpeAcTBa,
npHMeEIbyje Mepe 3aUTHTE H IpYKit
nipsy nomoh nospeleom

3ALITHUTA HA PAJTY 3A TIOCJIOBE
EJIEKTPOMHCTAJIATEPA

CpesicTsa H ONpeMa 3a MKy 3AUITHTY Ha
pany

Mepe 3auTiiTe 0 CTpyjHOT y1apa.
‘TexHIuKe Mepe CHIYPHOCTH paii 3auTHTe
KUBOTA W 31ABILA HA paly

Tocaeamie eneKTPHYHOT yIapa - npoaacka
/ICKTpIHE CTPYje KpO3 JhYIICKO Teso.
Toctynun mpumikom yxapa - nposacka
ClleKTpINE CTPyje KpO3 JBYACKO TeNo —
npyskate npse nomohn

« Vrosuati yuenmke o wretHom
Ae710BaIbY S/IEKTPHIHE CHEPIHje 0
{OBENHjI OpraHIIaM, pyKake npee
nomoh nospelenom, sauTHTHIM
CPEACTBIMA KAO IHHXOBO] J0CIEAHO]
TIPHMEHH, OCHOBHITM NpaBIIMA
eeKTposawITHTE.

TperiopytieHo Bpewe 3a peasatujy
canpwaja: 6 wacona

Anati
WHCTPYMeHTH
3a m3noheme
eeKTpUUHIX
nHcTATaWIja

Ocnocobbapare

yuennka 3a

o Tlpunpemy,
Kopumherbe u
onpkaatse
anara

MHCTpyMeHaTa

« Tlpunpemit i kopHcit oarosapajyhit
anar npema onepauji kyjy Tpeda 1a
iBeze

« M3vepu ochosHe enexTpie
BemmHe

« Oaprasa anar

VITIO3HABABE AJIATA U
MHCTPYMEHATA 3A U3BOBEIE
EJIEKTPMYHUX MHCTAJIALIMJA.

ANaT Koji KOpHCTE eeKTpOHHCTANATpH
VHHBEP3AAHH MCPHH HHCTPYMCHT
Oxnpaaarbe anata

o Viosuari yueniike ca arato, nokaati
npiveny i oapikapaibe. PyKosaibe
BEAGATH TOKOM PALa ¢a NPOBOAHHLIMA
1 pHGOpOM.

o Tlpu ynotpedu aziara i nkcTpymenata
WHCHCTUPATH Ha IABILIHOM PyYKOBAIY 1t
oapikasaisy

TlpenopysicHo Bpeve 3a peatsatjy

canpiaja: 8 uacosa
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Enementn | Ocriocobsmanarbe «  Hnentndukyje varepujan u onpemy | EJJEMEHTH EJIEKTPHUHUX o Tlpukasami pase HHCTanaumone
eleKTpHUHNX | YUEHNKA 32 (ocHrypaun, npuksLyuHH ypehajh, HHCTAJIALAIA MaTepHjane i onpemy (KaGroBi,
uncranaunja | Tpunpemy i CKIONKE, CHAIMUHA IPAa,...), PeMa | o VnosHasarbe €JIEKTPOHHCTATALHOHOT NIPOBOAHHKILM, OCHTYPAUH, CKIOMKE,

npumeny NIPOjeKTY I PAHOM Haory MaTepujara W npHGOpa: MpOBOAHMUH 1 ayTOMATCKH NPEKITAUMN, AUITHTHN
enemenata « Tlpenositaje 1 knacHdmkyje KaboBH, ocurypaun, cKaonke, ypehajin ...)
EKTPUIHIX HMHCTANALNONE NPOBOHHKE NpUKbyuHHLe,  yTHKauM, passoane W | e [lpu ynoswanarby
uHcTanauwja « V3Bpumm u3G0p npoBoaniKa npema MoWTaXHE  KyTWje, cujanmuma  rpaa, €/1eKTPOHHCTATALMONOF MATepHjata 1t
npema npojexTy onTepehetsy 1 yCIOBHMA TpHMCHE HCTATAMONE eBH 1 IPHGOP TIpHGOpa HEOTIXOHO je HMaTH ITO
wn pazHom « Hszabepe saurmuie ypehaje npema o Osnauabame W3ONOBAHMX NPOBOTHUKA pasHOBpCHHjE KaTANOTE 1 Y30pKe
Hazory Jjeanononoj wemn Ka7108a. pasamTiX npomssohaua
+ MonTipa n nobeske enemente «  M360p W3010BaHIX MPOBOHMKA HA OCHOBY MHCTANALHOHOT MATEpHjaa, OTIpeMe i
CACKTPHUHUX MHCTANAM 703BOTLEHOT CTPYjHOT OnTepeherba H ycioBa npuGopa.
nonarasa, a_ nomohy Tagena. o KopHeTHTH Katanore, npuKazaTH paHe
o Sawtuthn ypehajm: ocHrypaun, 3auTHTHH onepatutje npeBuleHe HCXOTMMA 1
ypehaj audepenumjanne ctpyje (3V/IC) canpajima (1350p NpoBoMHKa MpeMa
O/IBOAHHIY NpeHanoHa onepehetsy 1 ycosuma pasa ypehaja,
W3Gop ocHrypaya u Apyrux efiemetiata 3ALITHTE NPOBOHHKA O NPEBETHKHX
CheTubke (BpcTe CBETIOCHHX W3BOP W CTpyja H CTIOBHIX yTHIA]a)
CHjATHUHUX rpia) KopueTuri cTpyuny amteparypy.
o MoHTaka 1 IOBE3MBabE elleMeHaTa VBexGanaTn MOHTHPaIbE W Mehyco6HO
eNeKTPHURIX HHCTATALH]A NIOBE3BAbE ENleMEHATa eleKTPHIHIX
nicTanaunja
TpenopysieHo Bpeve 3a peatusaty
canpiaja: 26 uacosa

Texunaka | Ocroco6masare « Ha ocrony Teximuke roxymentaunje | LUEME V EJIEKTPHYHMM o KOpHCTHTH TeXHHUKE LieMe, N1aHOBE i

AoKymenTaunja | yuennka 3a npunpemH noTpedan Matepujal, MHCTAJIALIAJAMA NPOjeKTe CACKTPHUHKX HHCTANAUMA
« Unmame — onpeMy i aaT 3a W3pazy eACKTPHUHE | o O3Hake W rpantiki cHMGOIM o JleMOHCTpHpATH H yBeKGABATH Ca

ynoTpedy wema it
apyre TexHiike
oKyMeHTawMe 13
oGmactit
eleKTpHUNIX
uneTaraumja

« Esmzenipaise
oactynama o1
npojexra

uHcTataukje

« Vupra ismene (oncTynama) npi
3B0Nerby Panosa y OAHOCY Ha
npojexar.

o llleme y eNCKTPHINIM HHCTATALILjaMa -
jeanonoane u pasijene weme

o Untame enekTpuuHIX Wema (OCBETILEILE,
NIpHK LY HILLE, TEPMHUKH NPHjeMHILT)

«  Canpaj npojexTa, 3uavaj nojeanix
7108 H HAUMH UHTAIA IPOJeKTa.

VEHHLUIMA MHTAIbE LIEMa, IPOjeKaTa,
3paty ckuua oGjexara, npunpesty
Marepijaza npema crienHKaLi...

®  AKTHBHOCTH MOCTABHTH Kao ONiTe, ann
BeAGAILE HIBOANTH Y3 KOHKPETAH
sanaTaK - pan

Tpenopysieno Bpeve 3a peatusajy

canpiaja: 8 uacosa
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Wspaza matbe
MonopazHe 1

Ocnocobbasarbe
yueHuKka 3a

« Ha ocrony mewme issene Cpyjie
Kpyrose:

M3PAJIA MOHO®A3HE U TPO®A3HE
MHCTAJIALUMJE HA MAKETH

o JIeMOHCTPUPATH KaKO Ha OCHOBY ieMe
M3BPLINTH 1300P 1 YTpAIbY MaTepUjaTa

Tpodasne | Vimoheme v ocBeTsberna ca CBIM THROBHMA | o CTPYjHH KpYTOBH OCBETIhetba ca CBUM Kao i TIOBE3MBAILE EIIEMEHATa Y CTPY]HO
cnexTpuune CTpyjHIX KpyroBa HHCTATAUHONHX CKAONKH ,(hoTO, THIOBHMA HHCTATALMOHM CKAOMKH K010
nHeTatauuje ¥ eneKTpuIM HMITYJICHHM ¥ CTETeHHIIHIM ©  Crpyjhu KpyroeH ocseTsbetba ca poto o VBexGaare n3BoheHa CTPYjHUX Kola
Ha oreanoj HCTanaWMjama pesieom (CTeneHHHM ayToMaT) penieon MOKE C& PEATHIOBATH HA MOHTAKHHM
Taban « Tlponanaxerve ' IDHKIbYHHHUA 1 IDHEMHHKA C | o Crpyjiiit KpyToBH OCBET/beIba A TaGaMa 11i TIpH KOHKPETHOM H3B0hetby
OTKIaabe JMPEKTHHM NPHKIbYYKOM MMIYJICHHM GUCTAGIITHIM pesieom eIeKTPHYHHX HHCTalauHja
KBaposa Ha ¥ ca KynaTWICKHM HHINKATOPOM | & Crpyjui kpyroBH OCBTIbeiba Ca o TIpunikom i3Bolyerba OBHX BEXKGH 01
EKTPHAHIM ' 3a Hanajaibe €1EKTPOMOTOPA CTRMCHHUINIM ayTOMaTOM (CTeTIeHHLIHIM yueHika 3aXTeBaTI 1a:
whcranawjama |« Ha ocHoBy Lieme npoHale n OTKOHH pescom) V' KkopHcTe 3auTHTHa cpecTsa,
KBAp Ha CCKTPHIHO] MHCTATALNI | & Vriosmaparee paski H3BOPA CBETIOCTH, v KopHCTe aneKBaTan anar i
npesicriojHe cnipaBe, WeMHpate apMaTypa HHCTPYMeHTE,
o M3pana mHcTanaumje npHK/bY HHLA v/ BOJIE pauyHa O €CTETCKOM H3rJiey i
(MoHogasHe 1 Tpodashe) u npHjemHIKa ca npeLHoCTIH
JMPEKTHIM MPHKILY4KOM X
*  MoHTaxa 1 NOBE3MBAE KYNAaTHICKOD Tlpenopyuero Bpeve 3a peannsauijy oBux
WAERETOpA canpiaja: 36 uacosa
o Mspana eneKTputne HHCTanamje
IeKTPOMOTOPHOT M10roHa (rpedenacta
CKIIOMKa, MOTOPHA 3ALITHTHH NPeKHAAY,
TacTepH, KOHTAKTOPH, GUMETATH)
o CelleKTHBHO NPOHATAKEILE KBAPOBA Y
SNCKTPIHUM HHCTAAUM]aM.
Passonma | OcrocoGumasane « Bpin weMnparbe, MOHTAky i LIEMHPAIE, MOHTAJKA W TIOBE3UBAILE | o Jlemonctpupati mevmparse (vehycodho
Tabna yueHuKa 3a noBesuBame pasBoaHnx Tabam crana | PA3BOJIHE TABJIE (PT) TI0BE3HBAME — OKHUNEHbE eeMeHaTa)

LieMmpatbe, MOHTaKY
W noBesBaIbe
pasnozwix Tabn

o Vuectsyje y nemmisasy 1
KOHTPOAHOM NylITaiby PasBoAIe
‘Tabie noj1 HanoH

« Bout epenujy o w3BeacHi
PAZ0BHMa H YTOLIKY MaTepHjata
0Ty aBaMEM PATHOT HATOr

Ynrame jeanononne weve PT
Ocurypaun, saurtirhi ypehaj
Audpepenunjaiie CTpyje, 0ABOHHLI
npenanona, caGHpHHLe 38 HeYTPATHH
AUTHTHH BO, CHIHATHE CHjATHLL.

H360p ocirypatia 1 ocTaze onpese.
MoHTaka  TIOBE3HBarbE E/IEMEHATA NpeMa
jeanononoj wemn.

Crpyjua kosia u pacniopehusaise
onTepehersa 1o pasava,

VlenuTisaibe 563 HANOHA H KOHTPOAHO
NylUTalbe 104 HANOH.

passoanux TabH crana

o JleMOHCTpHDATI MOHTaIKY 1 TIOBE3HBaIbE
passoanuix TGt crana

o TloceGHo HarIaCHTH 3Havaj 10GPIX
KOHTaKaTa, O0e1eKaBaIba H ACTIOAERY
onrepehersa 1o asama

o JlemocTpHpaTH HCnHTHBAIbA Y
Ge3HANONCKOM CTaILY  KOHTPOTIHO
nyllTalke pAsBOAHE TAGAe 04 HATION.

o Ipenopyuero peme 3a peansaury
oBix canpiaja: 16 uacosa
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Ha3sus monyna: Tpuk/byyeme 00jeKTa HA HHCKOHANIOHCKY ANCTPHOYTHBHY MpeXy
Tpajame Mozya: 48 uaca
VIYTCTBO 3A
TEMA LMJBEBU " ucxoam OBABE3HM M MPENOPYYEHHU JMIAKTHYKO-METOANYKO
lo 3aBpuieTky Teme yuenuk he GuTh y cTaiby 1a: CAZIP)KAJM 1O TEMAMA OCTBAPUBAILE IPOIPAMA
MepHo passommi | OcriocoG:basare « OnaGepe notpGHe erevente, mseae | M3PAJIA, MOHTAJKA U TIPUKIbYUEE KopHcTiTi nponiice n cranapie 3a
opmann (MPO) | yuenuka 3a 1HXOBY MOHTAKY i MeljycoGHO OBPAUYHCKUX HUCKOHATOHCKHX 0BPaUyHCKO HHCKOHAMOHCKO MEpHO
MepHuo mecto *  Mspany, MOBE3HBAE Y MEPHO-PA3BOAHOM MEPHO PA3BOJIHUX OPMAHA (MPO) MecTo
MOHTaKy 1 opmaty (MPO) 3a HpeKTHO Mepetbe | o TIpomuch 1 MpaBHIHHLIA 1 TEXHHUKE Ha oGpauynnva (pauyHinma) 3a
noBesupare 32 JeNHON WM BHLIC KOPHCHHKA, Ha npenopyKke 3a 00patyHCKo MEpHO MecTo. YTpoIlaK eeKTpHYHE eHeprije
MepHo- OCHOBY jenHOMONHE Weve I1leve 1t MOHTAKHH UPTEIkKH MEPHOT MecTa YHEHHIIMMA PHKA3ATH W 00JaCHNTH CBE
pasBoIHIX o Vuectyje y panoBuma HCIHTHBaNA, EleMeHTH MepHO PasBOIHHX OpMaHa elemenTe (yTpowIeHe KOHIMHE H UeHe)
opmana (MPO) KOHTPOAHOT MyLLITAI OPMAHA 1O (MPO): — 0BpatyHH 3a WHPOKY NOTPOLLILY i
33 MPEKTHO Hanon v Opwan MepHe rpyre.
Mepeibe 3a jeanor | o M3spwm montaxy MPO npema v Enektpuuto Gpojuio OGjacHHTH yUCHHLHMA 113 j& MEPHO
WH il TEXHIUKIM YCITIOBIMA HALIEKHOT (jeHodato 1 Tpodhazro, jeaotapidHo MECTO , TaviKa paiBajata”
KopHCHHKA oneparepa 3a MCTPHGY Y W BOTApH(HO, AMPEKTHO Gpojinno AMCTPHGY THBHE MpEske i KOpHCHIK
* Onpwasaibe n ENEKTPHIHE EREPrHje QAKTHBHE CHEprije, AHPEeKTHO noTpowaya
oTK7AmaIbe OTk7aiba KBApoBe ¥ MEPHO- BHUIC(YHKLHOHATHO GPOjIIO, KOpHCTHTH y30pKe CBHX e/leMeHaTa
KBapoBa Ha PasBOMN OpMaiNa v Jinvnratopn MEPHO PA3BOZIHIX OPMAHA I Ha LieMaMa,
MepHo-  Bou epunenunjy o usseeHnm v CrpyjHe kieme JE/HOTIONIHMM 1 BHLIETIONHUM,
Pa3sBOJHUM Pan0BUMA H YTPOUIKY MaTepHjata v TiaHa CKioNKa npHKas3aTh wHXoBe cHMGose.
opmatitma N0y baBatbeM PAHOr Haslora v Cabupunue KOPHCTHTH CTpyuHy AHTEPATYpY

Boau epuenu]y o Gakaapeiby
KaanGpaLji Mephor ypehaja

o M360p enevenara i 13pana - LieMHpaie
MPO ca GpojiUiom 3a AUPEKTHO Mepetbe 3a
jeaor win Bie KopHCHHKa.

o Hcnnmisarse i ectipaise MPO y
PATHOHHYKIM YCIOBHMA

©  Moraka n npuksbyderbe MPO npema
TEXHHUKIM YCIOBHMA HALIEKHOT
oriepatepa 3 AMCTPHOYLUY EEKTPHHE
eneprije

o Boljerse eaiieHLltje 0 H3BPUICHIM
pazioBiMa (yTpolieHu MaTepija,
KOHTpOIHa Meperba)

Kataore pasiix npoissohaua onpese
TloKa3aTi MONTaKy 1 OBE3HBaIbE
(eMHParbe) elleMeHaTa MEpHO
passoanx opvata (MPO)

TloceGHO HAXIACHTH 3HaNa] NOY3AAHMX
KOHTAKaTa it 0GeerKaBaIbLa Onpeme i
npHKLysaKa

VeMepaBATH YUHHKE MPHTHKOM
isBohesa paliX onepaunja (1ate y
canpiajuma 1 Hexomma) ca
akuenTUparben crewHHunoCTH

TperiopyicHo BpeMe 3a peansaLjy oBix
canpaja: 28 uacosa
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Tpukmyuak na
HiCKOHAMONCKY
Mpezky

Ocnocobmasatbe

yuenna 32

© sobene
paztosa Ha
npHKLY eIy
oGjexa Ha
HHCKOHAIIOHCKY
Mpeky
(nasemn 1
KaGoBCKH
NpHKIbYUaK)

Kuiacuukyje Bpcte npuKsbyuaka n
onpeMy 3 IBIIXOBY IrPaIbY
Cripoon 3axTeBe HaLICKHE
AHCTPUGYLLIje Y Be3H mIrpaibe
npHK LY IKa

Wi3Bejte eneKTpOMOHTaKEpCKE
PaloBe Ha IrPAIbH MPHKILYHKA 1
1LUXOBO OZpKABAIbC

M3BOBEE [IPUKIbYUKA OBJEKTA HA

HUCKOHATIOHCKY (HH) MPEXY

Hawena, Bpcte, nponici, m3sop i
noTpeGait npiGop 3a MoHOPasi It
TPOGa3HIt IPHKILYUAK, HCTHTHBAILE It
NpHK by HBaIbe...

HAJIBEMHH MPHKJBYYAK

V3paza npikubyuKa cavonocehim kaGiom
(TMO0/0).

o Vspaza npiksbyuka camorocehi
xabzopckiny cronom (CKC).

KABJIOBCKH MTPUKIBYYAK

o V3paza KaGOBCKOr MPHKILY'IKA HA
HAIIEMHY HICKOHATIONCKY AHCTPUOYTHBHY
MPEXKY €A FOTIHM MPOBOHHLIIMA.

Vi3paza KaGAIOBCKOT MPHKJbY KA HA
HAIIeMHy HICKOHATIONCKY AHCTPHOYTHBHY
Mpexy ca CKC-o

o Vi3paza KaGAIOBCKOT MPHKILY'IKA Ha
KaBI0BCKY HHCKOHATIONCKY AHCTPHOYTHBHY
Mpexky

« MonTaxa n noBesuBarbe kagaoBCKe
npuksyune kyrije (KITK) (kpajiba 1
nponasha)

Tocetuth oGjekTe ca pasHum
BapujanTama npiksbyuka wa HH
AHCTPUGTHBHY MpEKY

KopietuTi myativeanjatne
npesenaurje

KopHcTiTh Ctpyuny mteparypy i
Karaore pasiiix npoissohaua onpese
KopHeTHTH y3opke Matepujaia
npossoze

TlokazaTi cBe OCTyKe NPIIKOM
i3BOeba PAIoBa HA IPHKUBY erbY
objexta Ha HH wpexy

TloceGHy naiby OGpATHTH NPILIIKOM
i3B0leIba PALoBa HA BICHIH I
cnposolyeika Mepa GedeaocTu
VeMepaBaTH YUHHKE NPILTHKOM
isBohersa paix onepauja (1ate y
canpajiMa i HEXOAHMa) Ca
akuenTUparben crewdHunoCTH

TpeniopyueHo Bpeve 3a peamiatutjy
oBix caxpiaja: 20 Hacosa
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Paspen: TPERH
Hasite Mozt

EAIeKTOEHEPreTckit HATseMHM BOIOBH HIKOT HATIOHA

Tpajarse mozya: 30 uaca
HCXON MOIYJIA YIOYTCTBO 3A
LMBEBU MOJYJIA Mo 3aBpleTKy MoZy1a yueHuk hie OESBESHIAI "P]agg%‘im“ ETZIN JMIAKTUYKO-METOANYKO
Gt y crasy za: OCTBAPUBAIE IPOTPAMA

Ocnocobibasatbe yuenHka

o bBesbenan pan npn
n3Bohery
€/IEKTPOMOHTAKHIX
pazosa

Ocriocobsasarbe yueniika 3a

= Kopiuherse nnanosa
esleKTpoCHEpreTCKIIX
BOJIOBA H yUpTaBalse
CBCHTYQNIX U3MCHA

Ocniocobmasarbe yuenka 3a
= Kopuwherse anara 3a pax
Ha HAT3RMHIM MpeKava

Ocniocobmanarse yeHika 3a

= OGaBubate OCHOBHIX
pazoBa Ha HaX3eMHUM
eAeKTpOCHEpreTCKIM
BozORIMa Y
PAAHOHINKIM YCIOBHMA
1M Ha TepeHy

KopICTH 3alUTHTHA CpeAcTa,
W npHpKaBa ce aTHIX
NpaBILTA CAEKTPOMONTEPA

KopHetit naarose nazsemii
CACKTPOCHEPreTCKIIX BOAOBA

Kopuerit azar 3a pan a
Ha3MHIM MpeKaMa

Ha ocHoBy Texiituke
JloKyMeHTallje nperosia i
oaalepe notpedie eremenTe
HaIBeMHIX
CIIEKTPOCHEPIETCKIX BOZOBA

VsBexe noTpeGHe pazose Ha
npiuBpuhHBaILY yikaH Ha
130,14TOpe Y PALHOIIKITM
yenosuma

Msnezte noTpeGie panose a
cnajay 1 pauaiby
HAIBEMHIX BOAOBA Y
PALHOHIKIM YCIO0BHMa 1K
Ha Tepety

Vismene nHeTarawjy ynyTap
cTyGa jasie packete,
HAMORTHPa W noBerKe
cBeTHIbKY

EJIEKTPOEHEPTETCKHU HAJI3BEMHH BOZIOBH (EEB)
HHUCKOT HATIOHA

«  3awTiTa Ha pany 3a MOC/IOBE EEKTPOMONTEPA
- 3naTha npasiLia e1EKTPOMOHTEpa
- 3oHe onacHoCTH.
- Opraumsaua nocra.
- Pazosi Ha BHCHHN

« Tpadpiiiki cuGOIH 1 O3HAKE 32 MPEACTABbAIbE
CJIeMEHATA HA ILIAHOBIMA HABCMHIX
CJICKTPOCHEPIETCKHX BOLOBA

«  AJaT i onpema 3a paj Ha HaIGEMHIN
€JIEKTPOEHEPIETCKHM BOIOBHMA

o TexnuuKa A0KyMEHTALI]a 32 U3TPAliby H OXpKaBaibe
HAIBEMHHX CICKTPOHEPIETCKIX BOJOBA

«  Enementn namsemuux EEB
~ TTpoBOAHMI, KOKCTPYKIMa 1 MaTEpHjan 3
wpany
- 3QUITNTHA yXKaZ — 3AWTHTA 0T ATMOCHRPCKOT
npaherba
- OXBOAHHLI MPEHAIONa 1 3aLUTHTHA HCKPHILTA
- CryGosi — nozena npeva matepijay ispaze i
VA03H Y GACKTPOGHEPIETCKOM BOLY
- W301aT0pH (TOpUEARHCKH, CTAKTCHH It
KOMIIO3HTHH)
- Komsone (wocaun i3oatopa)

« Pa ca NPOBOAHMIIIM, YAKAHMA, H3ONATOPUMA 1
CrIOjHOM OnpenoM
- TlpiupuwhuBaiLe YA Ha H3OATOPE H3PAZLOM
PYUHIX BE30BA —JEAHOCTPYKH, ABOCTPYKH,
CTpeMEHACTH 1 YHAKPCHIL
- DopMHparke H30IATOPCKIX JIaHaLLa
- V3paza criojesa MexaHIuKIM H CTPYjHIM

'VII03HATH yHeHIKe Ca 3aLITHTHIM CPEACTBIMA
1HHXOBO] AOCCIHO] MPHMEHH, TATHIM
NpaBHINMA €EKTPOMOHTEPA H MPOLIETYPamMa 3a
GesGearo usBoherse panosa

Vioswati yuerike ca rpadakin ciGoaima
elleveHaTa CACKTPOGHEPIETCKIX BOAOR
KOPUCTHTH I11aHO0BE HAZ3eMHIX
€/1eKTPOEHEPTeTCKIIX BOIOBA

Vio3HaTH yueHike ca aiaTom, okasati
ynotpeGy i oxpkaatbe.

T1pH yrio3HaBaiby elleMeHaTa HaI3eMHIX.
CICKTPOCHEPIETCKIX BOAORA KOPHCTHTH
MyJTHMCAHjaHE IPE3CHTaLI]e KATATOTe I Y30pKe
nponBolata, 0GjaCHHTH OCHOBHE KApAKTEPHCTHKE
1 ocobuHe

V' PALHOHINKIM YCTIOBHMA YBEKGaBATH:

- npuBpuhHBaLe YKAH 32 HIOIATOPE H3PAOM
Be30Ba (ocHoBHm, HocehH 1t 3aTe3in)

~ (popMHparse H30AATOPCKOT Natilia

- npuuspuwhiparse NPOBONIIKA Ha
I301ATOPCKOM JaHLly

~ 13pALy CII0jeBa MEXAHHIKIM i CTpY]HIM
CTE3ALKAMA — BHUAHHM H KOMIIPECHOHIM

- NOCTaBbatbe H30JIATOPA HA HOCANE H3OJATOPA
na a kowsone

~  MONTAY OBOMHIKA IpEHATIONa

- ispaxy uncTanaunje yHyTap cTyGa jasie
packete, MOHTAXy M NOBE3HBANE CBETIbKE

Tperiopysieno Bpeme 3a peaiaijy oBHX
canpikaja: 30 wacopa
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cTe3asbkama (BHJUaHHM 1 KOMNIPECHOHHM)

M3pana micTanauuje yuyTap cTyGa jashe pacsete
- Pacnozena chare
VI30pH CBETI0CTH 1 CBeTHILKE

Hasits Mozysa:

KaB0Beki e1eKTPOCHEpreTekit BOT0BH

Tpajarse Moaya: 39 uaca
HCXOJV MOAYJIA YIOYTCTBO 3A
LMBEBU MOJYJIA To 3aBpUIETKY MOZYa yeHiK he CREBESHMIM "P,ﬁrolgg,j'&m" CLUN I JMIAKTUYKO-METOJIHYKO
Gty crarsy xa: OCTBAPUBAME IIPOTPAMA
VriosHasatbe yieHika ca + Tlpenoshaje matepijan KABJIOBCKH EJIEKTPOEHEPIETCKH

ertementiMa, araTom,
NPHGOPOM 1 MaTepHjaoM 3
W3TPaIbY KABIOBCKIX

€IeKTPOCHEPTETCKIIX BOAOBA

Ocriocobmasarse yueHnKa 3a
O0anbarbe OCHOBHIT
onepauja Ha KaBAOBCKHM
Boz0BIMA

KOHCTpYKIUtjy KaGa0Ba

« Cese kabome, ckinza somauijy i
MOHTHPA elleMeHTe KaGAOBCKHX
CICKTPOCHEPTETCKIX BOZI0BA

« Mspamn kaGioscke criojimite 1
3aBpuHiLLe

«  HamonTipa u i3spumm
MIPHKIbYUetbe KaGlIoBCKOr
passokor opmana (KPO)

BOJIOBH
AJaT i Onpema 3a paz Ha KaGIOBCKIM MpesKaMa
O3HaKe it CHMGOM eleMeHATA KaB/IOBCKIX MPeka
Texuiuka  JOKyMeHTAWMja 33 Wrpammy i
onpKaBaNe KAGIOBCKIX MPEKa

Matepujan i npugop

KaG110BH, KOHCTpKLUMja H MaTEpHja 32 H3pay
KaB10BCKH TIPHGOP 1 ONpeMa 3a Criajaibe, pauparbe
W 3aBpUIABAILE KAG/IOBA

Vi3paza KaGAOBCKIX CIIOJHHLA 1 3ABPILHALL.
KaGaosckn passoan opmatu (KPO)

KaGaoscka npiicbysna kyrija (KITK)

KOpHCTHTH CTpyUHY AHTEPaTYpY H NpOCTIeKTe

npoI3B0hata OMpeMe NPHIHKOM YO3HABAILA

JIeMOHCTPHPATH AL ¢4 MHCTPYMEHTHMA, ANaTHMA

NIPHGOPOM H MATCPUJATHMA JATHM Y LIBOBIMA,

HEXOAMMA M CANpAaHMa

KOpHCTHTH y30pke MaTepijata i elemenata

KaGJI0BCKIX BOZOBA

Kopuctiti myamumeaujanne npesentauje

KOpHCTHTH MpoMHCaHe NPOLEAYPE i TEXHITKe

TIpenopyKke HAIEKHIX YeTaHOBA

JIeMOHCTPHPATH 1 YBEKOABATH €A yHCHIIIIMA

palhe orlepailije 1aTe y LLIbEBHMA, HCXOMMA 1

canpiajima

v Otsapaibe KaB1a, GAAHKHPAILE H IPHIPEMa 3
napeatie onepaitje

v MonTaa KaGI0BCKIX ManyuiLa i uaypa,
BUJAUHIIX 1 32 NIPecoBatbe

v Moraa kaGroncie raase (KI'), kaG10Bcke
cnojunue (KC), kaboncxe pause (KP) 3
YHYTPaLIliby 1 CTIOJHY MOHTAKY, PASTHIHTIM
TexHiKama 13B0lerba — HATHBAIEM Y KaIyiMa,
TepMOCKYbajyhiHM I307ALIOHIM LEBIMA,
HaBIauerbeM
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¥ MoHTaxa KaloBckor passoanor opmaa (KPO),

xabaoscke npuk:byute kyruje (KITK)
TIpenopysieHo Bpeve 3a peati3aumjy OBHX
canpiaja: 24 uacosa

OcriocO0 HaBare yieHKa 5a
w3pany Boz0Ba ca
camonocehum KaBnoBCKHM
chonom

VI3BOMN HAZ3CMHI TpHIChYaK
objeara ca caworocehin
KaBIOBCKHM CHOMOM Ha

elleKTpOGHEpreTCKY
AnCTpUGYTHBHY MpeKy

CAMOHOCERHM KABJIOBCKH CHOIT (CKC)

«  Cavorocusn kaonosckn cron HH (CKC) -

eTleMeHTH 1 PHGOP (CTe3AbKe, HOCAH, CTIOjHHILE)

o Beuwarse, paseiatctse, HACTABMAMbE MPOBOAHIKA

CKC HH.
Vspaza orpanka acTphoytisHor CKC.

Tlpkyveibe 0BjeKTa Ha AUCTPHOYTHBHY MpEKy
ca CKC-om.

KOpHCTHTH CTpyHHy AHTEPATYpY 1 NPOCTIEKTE
npoi3Boljaua oNpeste MPILHKOM Yrlo3HaBarsa
'VII03HATH yueHitke Ca 1aTOM, NOKA3ATH NPHMEHY it
oapKasatse. PyKoBaie BeAGATI TOKOM 13RO eIbA
KOHKPETHX 0C/I0B H 331aTaKa.

JIeMOHCTPHPATH 1 YBEAKGABATH Ca yHeHNILIMA
paiie onepaije JaTe y WLEBHMA, HCXOLIMA it
canpiajima

v Ceueme i acranmame CKC

v 3pana orpanka auctpyTusiior CKC

v Tpuksmyueise oGjexra CKC-om

KOpHCTHTH ONIIITe H MPOMTHCE HALTEHKHIX YCTaH0Ba
3a oy oGnacT

JIeMOHCTPHPATH pajte oniepaiutje 3a pasiiTe
BpeTe MpHibysaka CKC-0M Ha AHCTPUOY THBIY
Mpesky

Tpenopysieno speve 3a peatisaimy OBHX
cazpiaja: 12 uacosa

Viiosnasaise yuenna ca
MeTononorjom kopuithersa
onTHIKIX KaO/10Ba Y
JawTHTHIM yRaaMa

Vi3Bpi 1360p TexHrKor
peluersa 3a yrpaiby OnTHUKOr
Kab1a y 3AUITHTHOM yKeTy

ONTHUKH KABJIOBH

« BpCTe it npiMena ONTiKIX KaG/ona

« TIpersie caBpeMeHIX TEXHHUKHX pellietba
OITHAKIX Ka010BA Y JAULTHTHOM YAeTY
BHCOKOHATIOHCKIX BOZIOBA

TloKa3aTi y30pKe ONTHAKIIX KaG7I0Ba 1 HAUMH
Yrpaaie y AUITHTHIM YoKanuMa,

KoprctuTh katanore npomssohaua i ykasath
PA3IKE y TEXHHKIM PEILICHIN.
TpenopytieHo Bpewe 3a peaiaujy OBiX
canpxaja: 3 uacosa
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Hasus Monyna:
Tpajarbe Moaysa:

EnexTpomoTopuu noron
36 uacopa

LUHU/BEBU MOAYJIA

HCXON MOAYJIA
Tlo 3BPLLCTKY MOAY/IA YUCHHK
he Gty cramy na:

OBABE3HMU U NPENOPYYEHU CAAPKAJU
MOAYJIA

YIYTCTBO 3A

AUJAKTUYKO-METOAUYKO
OCTBAPUBAILE ITPOrPAMA

= OcriocobmBare yieHka
33 IpHKyvethe
aCHHXPOHHX MOTOPA Ha
npunazajyhy
MHCTATaUM]y TPEKo
KomanHor
ereKTpoOpMaKa

®=  Ocnocobbabame
yueHika 1a venita
ereKTpoMOTOp 1
npinazajyhi Komannit
opMan y Wiy
IHaATAKCHba KBapA

« Ha ocHoBy lieme n3Bele
Ky teie
eneKTpOMOTOpa HA
npunaajyhy nncTarajy
npexo oarosapajyher
KOMAHHOT OpMatia.

« Vpau wewnpaise
KOMAHHOT OpMaH 3
NOKpETatbe eleKTPOMOTOpa
uto
v V3 kopuuherse
KIACHUHIX e/leMenaTa
CKIIONHe TexHIKe

v V3 kopuuherse
enemenara
unayCTpHjcke
eleKTpoHIKe.

« Jlokanmyje keap y
MOTOPHOM TOroHy
wentyjyhit cam
CICKTPOMOTOP, KOMAHAHH
opwai 1t npnazajyhy
HCTARAUMjY.

EJIEMEHTH EJIEKTPOMOTOPHOI [TOTOHA

Tpadittikit CHMGOH Y €1EKTPOMOTOPHOM OrOHY
JeaHonoHe 1 TPONOHE 1ieMe

EZeMenTH e/IeKTPOMOTOPHOT 110r0Ha

(MPOBOAHHIL, OCHTYpati, €EMEHTH CKIOMHE TEXHIIKe,
IpeGeHaCTe CKIIONKe, PEKIANH, TEPMHIKE 3aLITHTE,
BpEMEHCKI Pelte, peie acMeTpHje  peaociena hasa,
TaCTepH, MIKPO NPEKIAAYH ...)

JUHPEKTHO MIOKPETatbe aCHHXPOHIX MOTOPA MPeKkO
MOTOPHOT SAIITHTHOT MpeKHIata

JUHPEKTHO MOKPETatbe aCHHXPOHIX MOTOPA MPEKO
‘TacTepa H KOHTakTOpa

TIpoveHa chepa OGpTaIka acHHXpOHITM MOTOpa romohy
KOHTAKTOPCKe KOMGHHaIlje

TokpeTarbe aCHHXPOHHX MOTOPA YITyILTA4eM 3Be371a-
poyrao (D/Y) - rpeGenacta ckionKa.

TToKpeTatbe aCHHXPOHIX MOTOPA YITYIIITAtIEM 38¢31a
Tpoyrao (D/Y) — TpH KOHTAKTOpa-BPEMEHCKH perie

EfleMeHTH HHIYCTPHCKE el CKTPORTKE Y
€/IKTPOMOTOPHOM MOFOHY

v (ppexenTHI NpeTBapatit (peryaatop),

(1x230V / 3x230V; 3x400V / 3x400V)

v codr crapTep,

v wonepeka AC/DC Hanajarba,

v ayTOHOMHH HHBEPTOP Ca aKyMyJIaTOPCKOM

Garepijon,

v Geenpekmano nanajarse (UPS ypelaj).
TokpeTaibe aCHHXPOHIX MOTOPA Mpeko COPT CTapTepa.
TokpeTatbe acHHXPOHMX MOTOPA MPEKO (PEKBEHTHIX
npetnapatia

Vrioshath yuerike ca rpadiakin civGoama
CIICMCHATA CACKTPOMOTOPHOT IOFOHA

OGjachiTH JeAHOMONHY IHIeMy J€I0BaILA MOTOPA KOX
AHPEKTHOT TIOKPETatbe, 12 Ha OCHOBY Hbe HALPTATH
Tpononty.

Ha orneanoj noui ussecTi icTazawjy 3a
AMPEKTHO NOKPETaIs ACHHXPOHOT MOTOPA.
OBjackuTH Kako npeno3uaTH Besy Tpodasor
4CHXPOHOT MOTOPA KAl C& OTBOPH NPHKZbYIHA
KyThja (KaKo CTOje MIOMNIE KO Be3e y 3Be3ay
KaKo KO Be3e Y Tpoyrao).

OBjackiTH IpHKLYuHBaIbe TPOGA3HOT MOTOpA 32
TIpOMeHy CMepa KOHTAKTOPCKOM KOMGHHALLOM
OGjackiTH MPHKLYUHBAIbE MOTOPA 3 NIOKpETaibe
KOMGHHALHOM 38312 — TPOYao.

Hauprati jeanononiy wey Besusaiba MoTopa
KOMGHHALUAOM 386312 — TPOYTA0 13 U3 e TPONOHY
WieMy Ca B30M MOTOpA Ha MPEky.

Ha orieanoj noui usseeT HHCTaTAIAY 38
TI0KPETalbe ACHHXPOHOI MOTOPA_ KOMGHHALLIjONM
3Be32a — TPOYrao

OGjackiTH yueHHLIMa Kako 01a0paTH efleMenTe
(ocHrypatie, CKIOMKE, 3ALITHTHE W BPCMEHCKE peaee,
TACTEPE) NIPH AUPEKTHOM NOKPETaIbY H IPH
TIOKpETaIbY KOMGHHALUOM 3BE31a — TPOYTAO.
TloKa3aTit Kako Ce BPIIH MOZCUIABAILE FATHTHIX
(GUMETATHIX) pelica 1 HANHH Be3HBaILA KOX
AHPEKTHOT NIOKPETatba MOTOpA.

TloBe3aTH aCHHXPOHH MOTOP MPEKO pekBentHor
PCry;1aTopa 1 ICMOHCTPHPATH MIPOMEHY OCHOBHHX
napameTapa MoTopa (Gp3iia, yOp3aibe (3aseTarse),
3AYCTABAILE H KOHCHLE)

TloBe3aTit aCHHXPORH MOTOP MPEKO COT CTapTepa it
IeMOHCTPHPATH NPOMEHY OCHOBHHX MapaMeTapa
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npahiere MpakTHYHOT paja
cavoCTANIH NpAKTHAHH pax

Ocrocobnasatse 3a
NpAKTHIHY NpOBEpY
nojasa u 3axona 13
oGnactit
eneKkTpoCTaTIIKE.

I3patyHa peAATHBHY H ATICOAYTHY FpELIKy
Mepetsa;

0Gpan 1 TyMaUH pe3yaTaTe Mepersa;
JeMoHCTpHPA TIOHaahe
HAC/ICKTPHCAIIX Tena;

Z€MOHCTPHPA. TyIbeibe  Mpaktberbe
KoRzeH3ATOpa;

W3pAUYHA i H3MEPH CKBHBAICHTHY
KATALHTHBHOCT B3 KOHICH3ATOPA,

BEXBE
Vrosasame ca 1aGoparopjckom
OMPEMOM M HHCTPYMEHTHMA;
Knacudikatuija Mepiix rpeimaa,
TauHOCT Mepetba 1t 00pazia pesyTata
Mepersa;
HaesieKTpHcao Te
KOHAH3ATOPH, MyHberbe H Mpakiberbe;
Besupaibe KOHJeH3aTopa.

To MOryRHOCTH, y jeAHOM TepMHIY pAAHTI jeary BExOY,
4 HajBitiLie NIeT BEAGH y JEAHOM LkayCy:

Jeua BexGa ce pann 1B CTIOjeNA LIKOAICKA 4aca 1 3a T0
BpeMe Tpeba 1 Ce ypate cBa Meperba i oGpaze
pesyaTati;

T'ze roa je Moryhe, 1aGopaTopijcka Mepersa NOTBPINTH it
payHCKIM nyTeM, Wi ypazuTi oarosapajyhy
cuMyTauy Ha pauyHapy:

'V naGopaTopiji TpeGa 1a GyAc A0BOBHO PALHIX MECTa
218 30 JZHIM PAHIM CTONOM GyAy ABA 40 TPH YHCHHKA:
TloueTak BeskGH yCArIACHTI Ca TEOPHJCKOM HACTABOM
Tako 212 oaroBapajyhe BexkGe Ciiele 0AMAX HAKOH 0Gpaze
TeopHjckor rpanBa;

Tlpe noveTka paza y 1aGopaTopHji yNosHATH yueHKe ca
OMIPEMOM H HHCTpYMEHTHMA i ZehHHICATH MepHe
rpetke. Jleramio oGpanTH Temy  O6pata pesyTaTa
Mepema”.
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TIpH TOKPETatby H 3yCTaBbakby MOTOpA.
enmTiparbe eIekTpOMOTOpa 1 HAKUKeIbe KBapa.
enTiBabe KOMAHIHOT €/1eKTPOOpMaNa 1
npunazajyhe nHcTaraune 1 anaerse Knapa
Tpenopyieno Bpeve 3a peatisaLijy OBHX Capiaja:
36 uacosa
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Hasus Monyna:
Tpajarbe Moaysa:

60 uacosa

baok npakTuuna nacrasa 1 - U3rpaama e/1€KTPOCHEPreTCKHX BO0Ba

LUHU/BEBU MOAYJIA

MCXOAU MOAYJIA
Tlo saspueTky Moy yueritk he
Guti y craiy i

OBABE3HU U MPEMOPYYEHU CA/IPKAIN
MOAYJA

YIYTCTBO 3A

AUJAKTUYKO-METOAUYKO
OCTBAPUBAILE ITPOrPAMA

+ ONOCOGbaNLE yiCHHKa 32
noherse
CICKTPOMONTAHIX PaL0BA
Ha HI3EMHIIM 1t
KaB0BCKIM
eleKTpoeHepreTeKiM
Boz0BIMA

+ OnocoGuaike yuenika 3a
npenosiagarse nopemehaja
Ha eeKTPOCHEpreTCKIM
BOJIOBIM, IbIXOBO
SIOLHPAILE H OTKAAMANE

« Vuectayje y patoima
YII03HABAMA €A JALATKOM HA
‘Tepeny, npunpemarba asata,
Matepujaia i onpene,
oGe3delupara vecta pasa

o Vuectayje y npeysumaiby
CBILICHTIpAIbY YTPOLLIEHOT
MaTepHjaTa 1 peaTIoBaHIX
nocosa

o Vuectsyje y aaMunicTpatisio
TexHmIKIM n0ci0BIMA (Boerbe
rpaljeBHHCKON AHEBHIKa, PAHIX
HA0ra, YHOMIEIbY MOJATAKA Y
nIpojeKTe HIBEACHOT CTarba,
SAIHCHILT Meperba

o Vuectayjey
CEKTPOMOHTAKHIM PAIOBIMA
1 W3TPAILH 1 PEMONTY
CIICKTPOCHEPIETCKIX HALIEMHHX
Boz0Ba

o Vucctsyje y MoHTaH it
pemonTy jasHe pacaete

o Vuccrsyjey
CICKTPOMOHTAKHIM PAAOBHMA
Ha DAL 1 PeMOHTY
CAeKTpOCHEPrETCKIX
KaBIOBCKIX BOAOBA

o Pykyje Mepuny ypehajia i
ONIpEMOM 3 OTKIaMAIbE
HeHCNPABHOCTI Y a3y HTIM
CICKTPOCHEPFeTCKIM BOZIOBHMA

©  OTKIOHM KBAP i MYCTH BOA Y
noron

o Komyuupa npeva yrspherin
npasiuiva ca naspeherima,
KoJeTaMa it KopHeHHLIMA

VBTPATIIbA EJIEKTPOEHEPTETCKIX BOJOBA

o EeMeHTH HaIeMHIX H KaGI0BCKIX
CICKTPOCHEPIETCKHX BOZIOBA

o Vnosuaparbe ca 34aTKOM Ha Tepery, MPHIpEMatse
anata, Matepujazia 1 onpewe, 00e3GehHBaibe MecTa
pana

o H3B0leie eCKTPOMONTAIKIIX PAIOBA HA HITPAIIbH,
 OApKABAILY HAICMHHX 1 KaO/IOBCKIIX BOAOBA

« TIpHIpeMHH PazoBH, MPHMpeMatbe Tpace BOMa.
« TpaljeBuHckH pazosit.
« Tlommatse cTyGoBa 0y MMpaeM, pOTaIILjOM,

MOHTAKHOM HEIOM, oMoRy Mexataje.

« EACKTPOMOHTIAHH PaoBH:

v paspaerbe NPOBOAHIKa, MpHuBpNiBaILe
NPOBO/IHITKA K MOTIOPHE H30JIATOPE 1 H3paTa
Be30Ba.

« M3solerse CTpyjHiTX Be3a CTe3AsbKaMA PasHiT

THnoBa

« DopMmparbe H30ATOPCKON JIaHLa 1
npuBpLIhHBAILE NPOBOIHIKA.

« MOHTHpaie 10Ny HCKE 1 3aUITHTHE ONPEME BOAA.

« M3paza ysemsbeiba CTyGOBa H MEperbe OTIOPHOCTH

Visrpaassa it opkaarbe jasie pacsere

« Mspaza ncranawe yuyrap ctyba jasie pacsete -
pacnozena criara

« Hckon kaG/I0BCKOT POBA Ca MOTAraibeM KaGia i
13pAZIOM Temesba 3a CTyGOBE 3a jaBHy pacaeTy

« TocTap/matbe CTYGOBA I CBETHLKI CA IOBE3HBAILEM
HHCTANAWHje CTyGa Ha HANOjHM KaGA H CBETIILKY -
pacnopex onepeliersa 1o asava

« KoHTpoAa  cTaBsaibe y oroi

« Hauitii nozaraia KaGiosa: AMPEKTHO Y PoB,
KaG10BCKy KaHATHIAWIY — PYUHO Wit oMol
Mexatialtje.

« Hacrapmame 1 pausarbe kaga0sa.

« 3aBpLIHK PasoBH.

TIpi paiy KOPHCTHTH JaLITHTHa CPEACTEA 1
azekpatan anar.

Pajthe 3a7aTke ZieiHicate caxpajuma H3BOLHTH
10 YNYTCTBIMA H Y3 HA30p MerTOpa i3 npeay3eha
BONTH AHCBHIK PAZA 1 ONYHABATH PATHI HATOTA
110 NIPOLEAYPaMa eNeKTPOAHCTPHOY THBHOT
npenysehiva

VueHHKe 0CTIOCO0HABATH 32 BH3YEAHO ONAKaIbE,
THMCKH Al H CAMONIPOLIEHY COTICTBEHOT HATPETKa.

Mecto peanusaumje nacrase

TpakTiuty HacTapy y G/IOKY peaisobati y
eeKTPOACTPHGY THBHIM npesty3ehina mozenom
oltesetba Ha rpyre

Tpeniopytieo Bpewe 3a peanaujy oBix
canpaja; 60 wacona
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o Ipenia3ak ca Ba3yuIHOr Ha KaGJOBCKH BOL H
o0pHyTO

« M3rpaiba HHCKOHATIOHCKHX 1 CPE/IbeHAMOHCKHX
CIIEKTpOEHEpreTCKIX BOA0B Ca camonocehiy
KaGaosckim chorom (CKC)
PajloBH Ha IOCTAB basY ONTHKIX KaGA0BA
JloGHjatse 1 aHAII3A I0ZATAKA O KBAPY
W360p iicTpyMenaTa it onpene 3a oKanaIy
KBaposa
OrTkaibalbe KBapa i MyLITAIbe BOAA Y NIOTOH
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Paspex: HETBPTH

Hasus moaya:
Tpajame moaysia:

E/eMeNTH TpancqopmMaTopeKitX i PasBoIHIIX NOCTpojerba

12 uaca

LUMUBEBU MOAYJIA

HCXOU MOAYJIA
o 3aBpuieTKy MoAya yueunk he
BT y cramy Aa:

OBABE3HHU U MPEMOPYYEHU CAAPKAJH
MOAYJA

YIYTCTBO 3A
AUJAKTUYKO-METOAUYKO
OCTBAPUBAE ITPOrPAMA

= Tpatiuno
ynnosasatbe exemenata
TpaHC(OPMATOPCKITX 1
pasBoaniIX nocTpojersa

= Awammsau noactiuaie
NPAKTHYHIIX BeLITHHA

+ Ha ocHoBy jeanonoae weme
waeHTHIKYje cBe enemenTe
pa3BoaHor noctpojersa

«  Tipenosnaje enemerte
CIICKTPOCHEPrETCKIX NI0CTPOjeIba

« Onmwe dynkuy u Haunk pasa
caX erenenaTa

«  VI3BPIM MOHTAKY H JEMOHTAKY
enevenara

« Pykyje enemenTiMa nocTpojersa

o Hxenmnduryje dynkunonaine
HeaoCTaTKe CleMenaTa

EJIEMEHTH TPAHCOOPMATOPCKIIX 1
PA3BOJIHHMX IIOCTPOJEHA

o Tpaghiukit civGoH y eleKTPOCHEpreTCKIM
nocTpojerbita

CaBHPHHLLE H CTIO}HH MPOBOAHMLLH.

TOTNOpHI H NPOBOHH H3OIATOPH.
Pactapnasi

Pactapssaun chare.

Ocurypasiin

Tpekizasi ciare.

Mephu Tpancopmatopit.

EHCpreTcki TPanCQOpMaTOpH - YIo3Hasaise
Kotze3aToph 1 KoHziesaTopeke Gatepitie.
ToBe3HBatbe OCHOBHHX CTPYjHIX KOMa
€/IeKTPOEHEPTETCKOM MOCTPOjelby TpeMa LieMit
Besa

Viio3HaTH yueHitke ca rpagiuKiny ciMGonmMa

elleMeHaTa TPAHCQOPMATOPCKIX H PA3BOHHX

nocTpojersa

Ha eAHONOHO] LICMI TPAHCGOPMATOPCKOT 1

PA3BOAHOT MOCTPOjersa yueHHLIMA NOKAZATH CBe

eaemente

TpH peaiaitji 0Be LeHHe ACMOHCTPHPATH pai

ca anaTiva 1 IPHGOPOM 32 YTPaLIbY elleMenaTa

noctpojetsa

VBe#GABATH MORTAAY H ACMORTAAY CTleMeHaTa

nocTpojersa

VBeKGABATH PYKOBAIE €/ICMEHTHMA

TPAHC(OPMATOCKOT H PA3BOAHOT MOCTPOjeHsa

Hacrape jexumiue peanisopari:

— ha nocTpojeriya i3GaeHiM 13 yotpede,

~ NPIIHKOM Nperiesa, pesH3me ILTH PeMONTa
CICKTPOCHEPIETCKIX MOCTPOjeba

Tpenopyueno Bpeme 3a peatnsailjy oBiX
canpikaja: 12 uacosa
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Hasus Monyna:

‘TpancopmaTopu cHare y nocrpojeruma

Tpajarbe Moaysa: 18 uaca
HCXO/IM MOAYJIA YIOYTCTBO 3A
LMBEBU MOJYJIA o 3aBpuieTKy Mozya yuenuk he OBABESHUM nplarolg%"{\w" e JMIAKTUYKO-METOJIHYKO
6T y Craisy 1a: OCTBAPUBAIE [IPOTPAMA

« Cruuare npakTHIHIX
3HaIba 0 OCHOBHO]
yHKUMjH, KOHCTPY KU
W Hauny cpesaba
TparcopmaTopa cHare it
1LIXOBO] NpHMEHH Y
eIKTPOGHEpreTCKIM
nocTpojerbina

VESBpUIH MOHTAAY 1 ACMOTAKY
KOHCTPYKTHBHIX A€10Ba
Tpancpopmatopa
Cariiesa HCIPABHOCT 3ALITHTHIX
ypehaja Tpancopmatopa
Vimpuiit nposepy HenpasHocTi
TpanicopmaTopeKor cyta i
pacxaiX enevenata
Tipenoska KapaxTepcTke
TpancopmaTopa ca HasHauHe
IiounLe TpaticdopMaTOpa
Vispuint nosesusase Haviotaja
TpanicopMaTOpa npema 3a1atoj
cnpesu
OGesbean yei1oBe 3a napaiei
pax Tpanc{opmatopa
Vimpuunt nosesusan.e
ayroTpanc{opmatopa npema
wewn

Tlpenosta i oTKIOHM Hajuewtihe

KBapOBE Ha TpaNC(OpMATOpHMA

Tlozena paricopyaropa.

KowcTpyKTiHn 1e:108H Tparcopyatopa. (jesrpo
u namotaj Tpancopmaropa)

Onpewma Tpancdopmatopa (KOTa0  KOH3EPBATOP,
NPOBOAHH H301ATOPI)

Saurririn ypehaju tpancomaropa

Sarpesame n xaaere Tpancdopmatopa.
Tpunwin paza Tparicdopyatopa

Oupelupare  oaroca  Tpancdopmaije  Ha
Heno3HaTom TpaicdopmaTopy

Pacrio3uasare KapakTePUCTHUHHX BCAMUMNA Ca
HaTnHCHe MouMLLe.

I'pyne crpere.

Tpenosnasaie BpcTe crpera cnajaiba TpOasiix
Hamora

Perysiauuja Hanota Tpacdopyaropa

Ve0Bi 3a napaienat paz Tpancdopmatopa
AyToTpaHC(OpMaTOpH -NpHMEHa , NIpeAHOCT,
HeaocTaun

Kowtpoia Tpancopmatopa y noromy

Cweribe it Hajuewhi Ksaposi Ha
TPAHCOPMATOPHMA I IbHXOBO OTKAAIbALE.

TloKa3aTH KOHCTPYKTHBHE A€10BE Ha MOZEY
TpancopmaTopa.

Onpemy (KOTao, KOH3EPBATOP, NPOBOAHH H30AATOP,
KOHTPOAHI W 3aWTHTHH YpeDajir) oGpanTh ca
OCBPTOM Ha YJIOTY HCTHX.

Toka3aT IpHHLIN paza, KopHeTehit Mozen
TparicdopMaTopa (w1 1aGOpATOPH]CKI HCTHTHI
Tpancopmarop)

VII03HATH yueHitke ca KapaKTepHCTHAHIM
BEJIMUMHAMA €& HATIHCHE MIOUHLLE

TokasaTH rpyne cnpe3aiba TpaicopmaTopa Ha
OcHoBy weva Ha 3uAHOM naoy. Kopictehit Mozen
cata OGJACHHTH CTIpEIKHIT Gpoj 1 1beroB 3Hauaj.
OGjacimi napaziesian pax TparichopMATOpa y3
HCTHIAIbE NOTPESHHX YCI0B 32 HCIIPABAH Pai.
ToKa3aTH HalH paza ayTo TpanchopMaTopa Ha
1aGOpATOPH]CKOM MOAEAY, 1 HABECTH Hherope
NPEAHOCTH W HeloCTaTKe.

V3 npiMeny npouieaypa npenosuari majueihe
KBapOBE Ha TPAHCHOPMATOPY H OGJACHHTH MeTOze
30 IBIXOBO OTKIAILAIbE.

Tipenopysieno speve 3a peatisaiuy oBix
capiaja: 18 uacosa





image319.png
Hasus Monyna:

PajoBn Ha H3rPadibH €IEKTPOCHEPTETCKH

nocrpojera

Tpajarbe Moaysa: 63 uaca
HCXO/IM MOAYJIA YIOYTCTBO 3A
LMBEBU MOJYJIA o 3aBpuieTKy Mozya yuenuk he OBABESHUM "".ﬁgﬁ;ﬁmu e JMIAKTUYKO-METOJIHYKO
6T y Craisy 1a: OCTBAPUBAIE [IPOTPAMA
+ Ocnocobumasame « M3moan pasose y3 Kopiuherbe Vrnosiasate ocHOBHIX enemenara TloKasaTh OCHOBHE efleMenTe 1 THTIOBe

yuennka 3a n3poherse
IKTPOMOHTAAHIX
paiosa Ha WrpantbH
e7IeKTpOGHEpreTCKIX
nocTpojerba

K 3AWTHTHE ONpeMe ¢a
aTecTHpaHIM AtaTOM Y
Geananonckom Craby y ciiagy ¢
cnew IR nponHCIMA it
NPABILTHILIMA NIOCTPOjeiba

« I3B0111 3aMeHY IIH JOTPALILY
CaBHPHHLLA 1A TOTIOPHIM 1
NIPOBOAHIM H30/IATOpHMA

« WBOAN yKLyUeIse
Hekzbyuerse y heauji
eeKTpOCHEPTETCKOT I0CTPOjerba
10 noTpeGH.

«  yrephyje cexynaaphe Benmie
MEpHIIX HATIOHCKIX 1 CTPYjHIX
TpanchopmaTopa H npeay3iMa
nponcatie Mepe.

«  Tpati paa KOHEH3ATOPCKHX
Gatepija y oy Komnenzauje,
BIBYEIHO 1 HA OCHOBY
napavieTapa peryaatopa
npety3itMa nporicate Mepe.

« Tiparu pax Byxonu peseja
KOHTAKTHOT TepMOMETPa i
npelly3ima nporcane Mepe y
cayuajy wajase KBapa.

« TIpari 1o yva Ha nHBOKA3y
KOH3CBATOPA H 110 NIOTPEGH
JommBa.

« Capalyyje y pemonTii pazosiva
¥ Ge3HANOHCKOM CTalby.

« Komynnunpa ca xonerava i
HapeeHiM Y 3aBICHOCTH 01
THNA PaIHOT 3a51aTKa

«  EBuenTupa yrpoweni Mataphjai
nph n3Bohesy paziosa

TPAHCHOPMATOPCKIIX CTAHNLA
Tunosn padoncopmaropekux crannua (TC)
nIpeMa JIOKALULjH i BPCTH H3rpaibe.

Tpaitaki cMGoAH 32 0BeTEHKARAILE €TCMEHTA Y
jeaononuiM  weMava  TpaHCHOPMATOPCKIX
craniua (TC) u passoannx noctpojetsa (PIT)
Bpere wema (jeaonone , paseujenc)

TexHHuKit  NPOMMCH W ynoTpeGa  MHHX
JAWTHTHUX  CPEACTABA M Mepe  3auITUTE it
3IpaBba HA paly y  eleKTPOSHEpreTCKHM

noctpojersinva (EETT)

Ochote matnynaute y TC i PIT.

Wspaia NOTOHCKON H 3aIUTHTHOT Y3eMberba.
Vrpatiba KOHCTpYKLUIie 32 HOLIGHE elevenara
onpese TC

MotTaka H301aTOpa - MOTNOPHNX i POBOHIX.
MonTaka caGHpHHIA, OJBOAHIKA MpeHanowa,
ocurypaua,

MoHTaka NpeKiIata, pacTap/bata i PacTapbata
chare.

MonTaska MepHIX TpanchopMaTopa.

Monraa tpancopvatopa chare

Montaka i nopesusaise octane onpeme y EE
TC

®ynKuHOHATHA KOHTPOAA 3aUITHTHIX ypehaja
TpatcopmaTopa.

Monraka 1 noesuparbe onpeme y HH Goky —
PACKIONHH, 3AITHTHH, W KOMAHAHOCHTHATHI
IIEMEHTH,  CleMEHTIH CONCTREHe NOTPOLIbE 1
esleMeHTH japiie pacseTe.

Morow,  ynpammame 1
€J1eKTPOEHEPTETCKIX NI0CTPOjerba.
Tonyiapate # pobetse paHe epuieniife -
paki Hanor, rpaljeBUHCKH HEBHUK, TPEOOBAIbE

onpkaBare

TPaHC(OPMATOPCKe CTAHHILE OGILIACKOM Ha Tepeny

¥3 HAI30p OJIFOBOPHOT JIHILa.

KOPHCTHTH CTpyUHy AHTEPATYPY M KATATOTE PA3HIX

npoieohata

ToKa3aTH elleMeHTe TPaC(OpMATOpCKOT

TI0CTpOjetba Ha OCHOBY JEAHONOHE LeMe Be3a.

OBjacHNTH HaulH YNIOTpESe JAUITHTHHX cpeicTasa

NOTPEBHIX 3 A y TPaGOCTAHHL Ha OCHOBY

paaHor Hanora

TIoKa3aTH MOCTYNAK MOHTAIKE 1 AEMONTAKE

ellemenara onpeme TpadocTaniie

JIeMOHCTPHPATH N10BE3HBAILE EIEMEHTa I OnpeMe Y

'TC u PI1 npewa jeawononin wevava

'V PAHOHIKIM YCII0BIMA YBERGaBaTH:

o Mapaxy Boarte hemje ca pactapasinma i
HOKEBIMA 32 YIeMIbeIbe

o Mapaxy tpacho hemje ca pactapmaunia
WocasiMa ocHrypata

o Mapaxy vephe heaje ca crpyjui i
HATIOHCKITM MEpHIM TpaichOTMATOpHMA

©  Mapaiy Tpagho-10BOAHOT 110:ba Ca OMIPEMOM
concTBeHE MOTPOWIIbE 1 TAGBHIM MPEKHIaUEM

©  M3paiy pasBoamor nojka yrpatibom TPONOAHIX
TI0CTO.ba IL1H OTUENHIX OCHTYPAUKIX JCTBI

o Mapaxy no:a jasie pacsete ca jeAHuM 11K 18a
w380z

o M3paxy no:a KoMmensaunje peakTuaHe
eneprije

JleMOHCTpHPaTH MOHTaKy Tpancopmatopa u HH

caGmpuna

TIpHKa3aTH MPOBEPY OCHOBHIX MAHHMYALUa Y

TPAHCIOPMATOPCKIM 1t PA3BOIHIM NOCTPOjeRIMA

Viasupari Ha Moryhe BpeTe KBapa it HANPABHTH

cnewnukaujy Matepijata notpedHy 3a
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CnpoBoay Mepe 3a 10Boherbe MatepHjaia OTKIIatake KBapa

Mecta msnolersa pazosa y ancto | e Pesmsuja n pevont TC w PII. o Tomaramen TpaKe iiN JALITHTHE YAKATH HIPAANTH
GesGenro cratbe y cknaly ¢ o M3paaa ysemsersa - NOTONCKO, JAUITHTHO, PAIHO H 3AIITHTHO Y3eMberbe

NPOHCHMA 1 TIPABMIHMILING O TIOBC3HBarbE Ca OBJEKTOM H MCPeIbe OTNOPHOCTH | o VBKGABATH NOMyHaBalbe PAIHe eBIICHILE
ir3Boherby pazioBa y mocTpojerby HA7IOrA HAKOH IBBPIICHOT 3AZATKA .

Tperiopyieno Bpeve 3a peanatunjy oix caapiaja: 63
yacosa.
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Hasus Monyna:

baok npakTuuna nactasa 2 — Mepeme 1 npalieie napamMerapa eJeKTpHuHe Mpeke

Tpajame wonyna: 30 wacowa
HUCXOIU MOAYJA YOYTCTBO 3A
LMJBEBH MOAYJIA Tlo aBpuleTKy MoIyTa yuerHK fie OESBESHHIM "Pﬁg‘;%‘:\m" (GRS JIMIAKTHYKO-METOANYKO
OUTH Y CTamy Ja: OCTBAPUBAILE ITPOTPAMA
 OnocoGmarme yuenkaz | o VsBpium mepersa, MEPEFBE M [IPAREIE TAPAMETAPA « Tlpn pay KopHCTHTH 3auITHTHA CpEACTRa 1
Veperbe oTpeGHIX crenvjanonam Tecrepiva, | ENEKTPHUHE MPEKE aleKBaTaN anar U MHCTpYMeNTE,

napameTapa 3 upazy
atecHe JoyMeHTawMje 3a
enekTpHuNe MCTaTAUNje

« Onocobmame yuennkasa |

npalietse napamerapa
€JIeKTpIIHE Mpeke Ha
MEpHIM HHCTPYMEHTHMA Y
elleKTpoeHepreTCKoM
nocTpojersy.

CBIX NOTPEGHIX NApaveTapa 3a
paly aTeCTHe JOKyMeHTaIlje
32 eeKTPHUHE HHCTATALIjE

OuiTaBa it pasyme BPEAHOCTH Ha
MyATHYHKUHONAHOM Gpojiy
eleKTpHiHE eHeprije,
yicwyuyjyhi i mmicrasarse
Craiba MakeHrpda 3a npeTxoaHi
nepHosL

Tiparit i pasyme BpeaHoCTH
OCHOBHITX MapavieTapa
eleKTpHIHE Mpeke Ha
NaKeMeTpIMA (aHATI3ATOpIMA)
¥ PA3BOAHOM NOCTPOjetbY

Tiparn  pasyme ocHoBHe
napametpe (BpeAHOCTH) Ha
avcnncjy peryaatopa (axTopa
cHare y 10y 32 KoMneH3aWILY
peakTitBie eHeprie.

Wsspuin npenozewmasarse
JAUTHTHIX jeARNIA Ha
nIpeKiaUiMa cHare y ckiiaty ca
H3MEpEHIM NapaveTpHya

o Criewnjanisonani TecTepi napaveTapa
CACKTpHUNIX UHCTATALMjA
o Viiora u 3uauaj Meperba it HCHTHBAILA Y
CKTPHIHIM HHCTATALIaMA
o Mepie napavieTapa y eneKTpUUHIM HHCTATAUH]aMA
Pa/l 131aBatba ATECTHE AOKYMEHTaLIe:
v MCnuTHBame HENPEKIAHOCTH SAILITHTHOT
npoBoaHiKa
v Mepese orropa usonatje
v Tposepa edikacHocTH 3aurTiTe 01
WHIMPCKTHOT JOAHPA ZZI0BA 110 HATIOHOM
V' Mepeise otmopa y3emsbemsa (3a TT cctem)
o OunTasaibe cTaiba My;THGYHKUHOHATHIX GPOjiLIa
JIeKTpHHE CHEprHje H YTRPhHBAME MOTPOLIILE
y3umajyhn y 053Up i KOHCTAHTE MEPHHX
Tpanicopmatopa
o Ounrasarbe cTpyja, Hanowa, crara, akTopa crare,
XapMOHHKA Ha NAHCAMETPHMA (AHATHIATOPHMA) Y
Pa3BOAHOM NOCTpOjetby
o Tpamimit 3anati 1 ocTBapenit (hakTop crare Ha
peryziaTopy y oy koMrensaLuie kao u arapia
CTaiba (Fpelke) Koja yKasyjy Ha HenpasiiHo
yHKLHONHCAILE WK TOTATHO HepyHKUHONHCAIbE
o Tloxewasatbe 3awThHiX ypehaja Ha npekizatnma
cHare y pasBOTHOM NOCTPOjeiby Kako Gi Gita
HCTIOLITOBANA CeNeKTHBHOCT 3aLITHTE

o Paje 3a1aTke ZeHNCAHE CAIPKA]IMA 3BOAHTIH
10 YNy TCTBIMA 1 Y3 HAT30p MeHTOpa 3 npeay3cha

o VueHitke 0CIOCOB/baBATI 3 BI3YEIHO ONAKAILE .
ouiTaBarbe MepHiX ypeliaja i pasymesarbe
OuITAHHX BpEHOCTIE

o Vuenuke 0CIOCOG:aBaTH 32 TUMCKH Pai it
camonpoLieHy conCTBEHOr HanpeTka

o BOUTH AHEBHHK PALA H TOMYHABATH PALHH HATOT
110 NPOLIEAYPaMa eeKTPOAHCTPUGY THEHOT
npenysehima

Mecro peamaunie uacrase
«  Tlpaxmimy Hactasy y GA0Ky peatisopari y
WIKO/ICKO] PRAHORHLL 1W/iit
elIeKTPOMNCTPHGY THBHIM Mpeay3ehina nozenom
oaesbesa Ha rpyMe

o [Ipenopyueno BpeMe 3a pearn3alijy OBHX
canpxaja: 60 uacosa

KOPEJALMJA CA IPYTUM MPEAMETUMA, OAHOCHO MOAYJIMMA

~ OcHoBe eneKTpoTEXHIIKe

~ ExeKtpune nHCTazae 1 OCBeT e -

~ Enextpiia Mepersa
—  ENeKIpoeHEpreTCKA BOIOBH

~ Emeprercka esiekTpotitka -
EZleKTpoeneprercka noctpojersa -

~ Mepeiay enexTpoenepreT

TexHmia foxyMeHTamja

OcHOBE CHCTeMa ayTOMATCKOT YIIpaBIbaha
EfleKtpiiite Mattihe
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TPETIOPYKE 3A U3BOBEILE INPAKTUYHE HACTABE

OGuun nacrase
Moy ce peansyjy kpos crenehe oGitke Hacrape: TPAKTHYHA HACTABA

Tozena onemerna na rpye
o Y npBow n apyrom paspeay ozemeise ce aemi na JABE rpyme

o ¥V rpehew i ueTBpTOM paspeny onemerse ce xenn va TPH rpyne

Mecro peannsauuie nacrase
© wKoCKa paHonNua
« npenysehe

Oueibupame

Bpe/0BaILe OCTBAPCHOCTH HCXOZA BPLINTH KPO3:

o npaliene ocTBapenoCTH HEX0Aa

npalicibe AKTUBHOCTH W NPAKTHYHOT Paza

eBaIyaUMjy NPAKTINHIX BIITHHA

npahieibe aneBiika paza

Ipenopvke 3a peammauniv uacrase

Ha nouetky Moay1a
o yueHiKe YIO3HATH Ca LUI/BEBHMA H HEXOHMA HACTABE / YUiera, ILIAHOM PAZa it HAYHHIMA OLEHHBaNa.
o YPAINTH MPOBEpY HItBOA 3HAILA H BEILTHIA YUEHHKA, KOja TPeGa 11 MOCTYKe Kao MOKA3ATEsb 32 OPraNHIALILy 1 EBEHTYATHY HHANBHIYATIIA Ly HACTABE.
OpTaHi3OBATH HACTABY TAKO 1A YUCHIK Y MOTIYHOCTH GyJie YIIO3HAT Ca OPFAHH3ALIMIOM PAZA Y IUKOJICKO] PATHORMII W MpeAy3ehy H Aa ce NPWAP/KARA Mepa JAITHTE Ha pazy i

Mepa 3alUTHTE OKOMHE

« VIHCHCTHPATH 1A TIOBE3MBAIbY NPETXOHO CTEHCHIIX 3Harba 13 ENeKTpoTexHitke, EACKTPHUMIX HHCTaaMia, EACKTPOCHEPTETCKIX MOCTPOjersa, ECKTPOCHEPreTCKIIX B00Ba,
EekTpHURIX Mepersa, EHepreTcke eleKTponike, EACKTPHIHIX MaLiiHa

«  TpaxTine caapiaje yekaauuTit ca w3olierem Teopujcke Hactane (oaroeapajyhi pazoBi c/iele 0AMAX HAKOH 0GpAZe TEOPH]CKOT PaLiBa)

« TIpBe patie Jame NOCBETHTH YIIO3HABAILY YUCHHKA H IbHXOBHX NPAKTIMHIX BEWTHHA (YC/I0B 32 PAL j¢ N03HABAILE 1 NPHAPAABAILE PEAA 1t HCUHILIHHE).

«V nouerky oGpaTHTH Navkiby Ha Kopiiufierbe aata (PYUHOT W MALIMHCKOT), Ha MOCIAHLE HEALEKBATHOL H HEBELLITOT PYKOBAtba A1ATOM (I0BPENHBaIba).

« Tlpi kopuwhersy MaTepijata it a1aTa, YKOAKO je MOTPEGHO HEKOAKO MyTa NOHOBHTH HA3HBE, HIECTO H BHILC N0jMOBA 32 JeAHAH MPEAMET I PALLY

«  Hariawasari u yBeGABATH 1 A1aT, PHGOP, MATEPH]aUL, HHCTPYMEHTH H_JIOKYMEHTALLja MOPA]y GHTH UHCTH, IPETIEAHO CIIOAKEHH 1 HA CBOM MeCTY.

+ VIHCHCTHPATH 1A YPAHOCTH PAHOT MECTa H 1eroBon unwhieiby 110 3aBpuieTky panosa

« AKTHBHOCTI ) HHICATH MOCTABLAILEM LIL/BEBA It PEATI3ALIOM PAIHIX JAAATAKA.

« 3azarke, Kan roa je Moryhe, pAILINAGHHTH Ha pazHe OrepaLije W MAHHTYAALIje.

+ 3aBpeme paza yueHHK TPeGa 1a BOM IHEBHIK PAta ca ONHCOM 3BPLICHHX PALOBA H CBOjHM JANAKAILHMA:

+  OupiaBaLe NPAKTHANE HACTABE U3BONTH Y PALHOHHLAMA 32 NPAKTIMMY HACTABY Y OKBUPY wko.1e UTH npeaysehinma 3a 13rpaniby i 0IPAABAILE C1EKTPHMNIX
MHCTAIALN]A, 1EKTPOCHEPFETCKIX BOIOBA W EICKTPOCHEPIETCKHX NOCTO]erba.

«  TIpeanoskene AKTHBHOCTH OPraHM3yje It 3BOM HACTABHIK NPAKTHIHE HACTABC Y LIKO/ICKO] PAAHONHLU 1 CTPYNHO AMUE Y
onpei 1 TekyhiM NOC0BHMA TAKo A2 NPOHahe HA]0OMLI HAUNMH PEATHIALILjE CAAPAKA]A IPAKTHINE HACTABE

+ AKTHBHOCTH OCMHCANTH TaKo 12 noBehaBA]y MOTHBALI]Y 32 NPAKTHYAN P N yuCHC

+  OGHA3AK H KOHTPOY H3BONEILA AKTHBHOCTI BPIIN HACTABHIK MPAKTIYHE HACTABE, A BPEANOBAILE HACTABHIK Y CAPANILH €A MEHTOPOM 3 mpexy3eha.

o Peanu3atopu Mory iMeHTH 10 20 % Npenopydennx capiaja MOay1a y3 carnackoct Ctpyunor sehia.

exysehy u

pitaroljaBa Hx pacro0#iBoj
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b: U3bOPHU CTPYYHHU NIPOI'PAMH

TPKUIITE EJIEKTPUYHE EHEPTUJE

1. OCTBAPUBAKE OBPA30BHO-BACITUTHOI PAJIA — OBJIMUM U TPAJAKE

HACTABA

PA3PE]]

Teopujcka Hacrasa Bexoe

Tipaxtiina nacrasa | Hacrasa y 610ky

TIPAKCA VKYITHO

111

70

70

2. UWJBEBU YUEIbA

- Vri03HABAILE CA OCHOBAMA I NPHHILMHA TPAHILITA eACKTPHIHE eHEPTHje;

- CTHUAME OCHOBHIX 3HaIA O 1APAMETPHMA PETYJIHCAHOT 1 ZICPeTYITHCAHOT TR HLITA;
- Vio3sHaBaibe yueHHKa ca CTPYKTYPOM 1t apXHTEKTYPOM TPKHILTA. JUH3ajH H TECTHPAILE NPABILIA TRKHILTA
- Ocniocobusasarse yuenika 3a npahieie AHCTPHOYLje CHEPHje OGHOBLUBIX H3BOPA CHEPTHje:

- Vrio3HaBaibe yueHiKa ca HauHHIMA BpEIHOBAIA, (HOPMUPAILA LeHA 1 Tap(a;

- OcroCoBLABALE yUEHHKa 32 00ABLAILE MOCIOBHHX IPOLECA H GEP3ANCKH NPHCTYI Y TPrOBHHH EHEPIHjOM;

3. UWJbEBH, UCXOAH, OBABE3HU U MPENOPYYEHU CA/IPIKAJU U YIIYTCTBO 3A AUJAKTUUKO-METOAUYKO OCTBAPUBAILE ITPOIPAMA

ucxoam YINYTCTBO 3A
TEMA UMJbEBH Io 3aspuieTky Teme yuenuk he Guri y Ol;c‘:"jfé:f J':‘ "rf ggg;):imnru JAMIAKTHYKO-METOAHYKO
CTamy 1a: OCTBAPHUBAISE ITPOr'PAMA
EHeprija 0GHOBJbHBHX H3BOPA - OCHOBHI
Ocnose « Passujaibe * oGjacHu NPHMEHY i OCHOBHE TnapameTpH. Ha nouerky yueHHKe yno3HaTH ca Un/beBHMa H
TpmHITA CBECTH yueHUKa NapaMeTpe eHeprije OGHOBILHBHX OcHoBHa CTPYKTYpa 1 peryattija HCXO/MMa HACTaBe / Yeiba, AAHOM pata n
cleKTpIHE 0 3Hauajy n3BOpa; eneKTponpHBpese. HAUMHHMA OLEH,HBAIA.
enepruje npuvene + 0BjacHu OCHOBHY CTPYKTYPY Ht TpiKHIITe eACKTpHYHE CHPTHje.
OGHOBILHBUX peryJaiujy enexTponpuspese; Jleperyauujaupa, ueta ciiare, eHeprije i | Peanmsauuia macrase
W3BOpA eHEprHje; | » MpEiCTaBH WITA je Aeperynaunja, ueHa | KamauwTera,
« Vnosmasare cHare, eHeprije 1 KanauuTera, ChaluieBarbe i NOTPOLIILA €11, eHEprje. TeopHjcka Hactasa (70 uacosa)
yuenmKa ca CHAG/eBaNbe H NOTPOWIGA e, KoHKypeHiuija, MapriHaii Tpouak Ha
OCHOBHIM enepruje; _ TpRUWTY. Bpoj uacosa no Temama
napavetpuMa | e Jleuiiie wITa je KOHKypeHLja, © Ocrone TpRHIITE CACKTPHIHE eneprije (4 waca)
peryamcaor u MapruHanHi TPOWIAK Ha TPAKUIITY. « Crpytypa Tpxmmima (12 wacosa )
JeperyJucaHor © Cuara tpiuwra (10 uacosa)
TpiKHITA Makcnnazie tene u nnsectupaibe (12 4acosa)
enexTpuuHe Toy3anoct (8 wacosa)
eHepruje. Peruonani npenochi oreparep (8 uacosa)

Peryzaopha e7iekTpoeHepreTeka KomHenja (8 uacosa)

Sajeiike OprANSHILIONE AKTHBHOCTH  Gepsa
elIeKTpHUHE eneprije (8 uacosa)

R
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Hasus monyna:

Tpajasse woxyna:

Jeanocmepne cTpyje

76 uacosa

UM/bEBH MOAYJIA

MCXOAU MOAYJIA

o 3aspuetky Mozyta yierii he 6urn y

cTaby na:

OBABE3HU U MPENIOPYYEHU
CAAPKAJN MOAYJIA

YNYTCTBO 3A
JAUJAAKTHYKO-METOANYKO
OCTBAPUBAILE ITPOTPAMA

e CrHuame 0OCHOBHHX
3HaIba 0 ereMeHTINA
enekTpHAHOT KoMa 1
1b1X0BO] Y103

o Ocnocobbasatbe 3a
pelliaBarbe eeKTPUIHIX
Kona;

AeuHHILE jeaHOCMEpHY CTPY]Y H NIOjMOBE

Kao ITO Cy MO3UTHBHA H HEraTHBHA

CTpyja, du3IIKH 1 TexHIKH CMep CTPYje;

W3pattyHa jauiy CTpyj
oGjachi H I3pauyHa rycTHHy CTpYje;

ACUHILIE CACKTPHYHO KOJIO H YCIOB A0 Y

Koty Teue cTpyja;

objacH esleMenTe ENeKTPHYHOT Koria;
0BjacHM e1eKTPOMOTOPHY CHITY
reHepatopa;

oBjacM 1 w3pauyHa eneKTPHIHY
oTnopHocT;

HaBe/Ie BPCTE OTNOPHHKA;

oBjacH elEKTPHUHY NPOBOAHOCT:
neduiie, 0Bjack 1 npuMeIbYje OMOB
3aKoH;

oBjacki Mepeise cTpyje, Hanowa, oTropa,
cHare W pana;

epunme, oGjackm 1 npuverbyje Mpan
Kupxodos 3akon;

edmrme 1 o6jackn [ly0s 3akon;
wspasyHa crary u pan nomohy Lysiosor
3aKoHa;

pelaBa npocTa Kofa ca peatHum
reHepaTopoM;

W3paUyHa CHArY reHepaTopa 1 cHary
NpHjeMHHKa;

oGjachn pexime paza renepatopa;
pelaBa pasanuuTe Be3e reHepaTopa;
Aepmmmme cTpyjHM reHepaTop;

OGjaCHH NIPETRApathe CTPYjHOT reHepaTOpa

¥ HANOHCKH 1t OGPHYTO;
W3patyHa eKBHBATEHTHY OTIIOPHOCT
PASTIHTIX Be3a OTNOpHITK;

pewasa Kona nomohy yonurenor OmoBor

3akona;
Jeduumwe, oGjackn 1 npuMersyje Jipyri

TEOPMJA
Tojam jelHoCMepHe eleKTputHe
cTpyje (nejeTsa enekTpHuHE CTPYje,
jaunha u ryctina enekTpiise
cTpyje);
Tojam eACKTPHHOT KOIa H Herosit
CJIeMEHTH (CICKTPHIHMI TeHEpATOP,
€JIEKTPOMOTOpHA CHlTa TeHepaTopa,
NIPHjEMHHUK, TIPEKH/IaY, TPOBOAHHLN);
OTHOpHIIM (eNleKTPHIHA OTHOPHOCT,
OTTIOPHOCT MPOBO/HITKA, JABHCHOCT
OTNOPHOCTH O TeMenepaType,
CCKTPHNHA MPOBOAHOCT);
OMoB 3aKoH (pediepenTii cyep
cTpyje i Hanona);
Mepetse cTpyje it Hanona;
Tpei Kupxo(hos 3akon;
11y108 3aK0H;
EIeKTpHtHM DAt 1 ENIEKTPHNHA CHara,
Mepetse eleKTpHiHe CHar
Peiniapaibe NPOCTOT KOJIa ¢a peatiinm
reHepaTopoM;
Chara retepatopa, cHara
NpHjeMHITKa, KO HII]EHT KopHCHOT
nejcTsa renepatopa;
PeskiMi paza retiepatopa (pexim
NIPASHOT X074, KPATKOT Crioja
eI MaKCHMAITHE KopicHe cHare):
Hanovcki reepatop (peama i
napanena Besa reHepaTopa,
KBUBIEHTHI reHEPATOP);
Crpyjun reepartop (nieanat u
peatan CTpyjHH reHepaTop);
TpeTeapase cTpyjHor rewepatopa y
HMOHCKH 1 OGPHYTO;
Beswpatbe 0TnopHHKa (peHo,
NIAPATENHO 1 MEILIOBHTO Be3HBAIbE
OTNOpHIKA):

Ha noueTky MoJly:1a yueHHKe YNIO3HATH Ca LHbeBHMA 1
HCXOMMA HACTaBE / yuerba, [1AHOM Pajia W HaUMHUMA
oueruBaMa.

OGauun nacrase
Moxayx ce peaniyje kpos cezehe o6ke Hactae:

«  Teopijea nactapa (56 uacopa)
«  Bede (20 yacopa)

Mozena onememma wa rpvie
Ostezberbe ce e Ha 2 rpyMe NPIIMKOM peamisaje Bk

Mecro peanusaunie nacrase
« Vunonua n naGoparopija.

Tpenopyke 3a peaansaunjy nacrase
« Ha noueTKy 0BOT MORY1a OGJACHHTH (H3HIKY CYILITHHY

CTpYje, (UIMIKH H TEXHINKH CMep, TIO3HTHBHY 1
HeraTuBiy cTpyjy:

o Tycruy cTpyje OBjacHNTH rpaguIKi 1 AQTH IpaKTHNHE
BPEAHOCTH Koje ce Cycpehy KO e1eKTPINHIX HHCTATALI]A,
TparichopmaTOpa M CIL.;

o EAEKTPUUHO KOO YIOPEAHTH Ca HEKIM MEXaHHIKIM
CHCTEMOM y KojeM Ce BpIlIH ZBOCTpYKa KOHBep3Hja
eHepIHje, [ Ce eHEpIifja HEOAeCHa 32 AUpeKTHY
YoTpeby npeTBapa y ek TpHuHY (1a IpHMEp
TOTeHUHjatHA eHEPIitja BOLE), 3aTiM NPEHOCH 10
NOTPOLIAUA H Ty C& NPETBAPA Y CHEPHy TIOFOAHY 3
Kopiuherse (Ha IPHMEp Y CBETIOCHY H TOMIOTHY):

« Kox retiepatopa oGpaAITH H IPAKTHYHN HAUHH MCPeba
1BIIXOBE YHYTPaLLIbe OTIIOPHOCTH;

o Tlpuamkom 0Gpaje OBOT MOAYIA YPAHTH BeAIKH GPO]
sanataka. Kox peliaparba COKEHIX Koa YBeAGaTH
NHcaibe NOTPESHI jeanaumHa 3a GOPMHPaIbe CHCTENA
jeanauna, a pewapatt camo cieTeMe jeanauiHa ca Tpi
Weno3uate BemumIe;

«  OGjaCHITH NPeTBApAILE HATIOHCKOT FEHEPATOpA Y CTPYjHit
nomohy HaroKa NpasHor X01a H CTPYje KpaTKOr Croja, na
JaTHM NOKA3aTH KAKO Ce peluaBajy clojketa Kozia Ha Taj
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Crpyktypa
TpaHITa

« Vnoshasawe
yuenmka ca
CTpYKTYpOM
TpKMIITA

+ CTuuame 3Hamwa
o 3dopy
KapaKTepUCTHIH
X eteKTpata y
Haiem
eHepreTckoM
creteny,
cneunduaHOCTH
Ma u3rpabe,
kopuuhersa,
onpiKasaia i
nepenekTHBava
H3rpalibe HOBHX
enekTpana.

+ Vnosnasama
yueHuKa ca
Mepama 3auTiTe
on ynapa
eneKTpiIHe
crpyje

AeduHHILIE CTPYKTYPY TPKHWITA W
BpUIN aKANI3Y Ha OCHOBY OApeheror
Mozena;
oGjachi Koje ¢y Pe3epBe eHepreTCKii
W30pa MpeMa H3BOPHMA i PETHOHIMA
"

BpLIN AHATH3Y CHEpreTCKE
3ABICHOCTH H NIOTPOWIHbY HEPTHjC.
Vpan H360p KapaKTepHCTIHIX
C/ICKTpaHa Y HALLIeM GHEPIETCKOM
cheTemy, ceundHOCTHMA
w3rpatbe, Kopherba, oapKaBatba it
TIepCTIeKTHBAMA H3MPAibe HOBHX
ereKTpana.

yII03HaBaIba yueHHKa ca Mepavia
3aWTHTe 01 YAaPa eCKTpHHIHE CTPYje,
HaBeCTH NpHMepe 13 npakce
HenourToBarsa nporiica

OGJACHITH NOCACANILE 10 HOBEKa 1
oKommHy.

Amaam3a MOjlena i CTPYKTYpa Koje
Npow3MA3E 13 MpHTArOlerka TRAMLIHITX
MEXAHI3AMA Y EACKTPORHEPIETCKOM
ceKTopy.

CTpyKTypa TPAKHLITA, apXHTEKTYpa
TRRHILTa, TH3AHIPAIL W TCCTHPAME
npaiia TPKIILTA.

KpiBa Tpatse, KpHga nowye,
CNIACTINHOCT TPaKIbe, TaCTHIOCT
nowye.

TOTpOLIAUKH BHIIAK 1 EKOHOMCKH
npodpur nponssoasa.

EeKTpiriHa eHepritja kao poda.

TToHyAa H TPAKILA CACKTPHUNE CHEpTHC.
VBOA, CHCTeM YroBapasa, AH3aji
TPKHLITA THIA NOKYZA W NOTP@KILA AaH
¥ HaNpeL, TRKHILTE Y PEATHOM BPEMEHY,
nomohHi cepaiic, TpAHIITE paiie
pesepae

MecTo peanusaunje Hacrase
Vunonnua

Ouerupare
BpeanoBathe 0CTBAPEHOCTI HCXOZA BPUIHTH KPO3:

« npaheibe ocTBApENOCTH HCXOAR;
o TecTone sHama;
o yemeno maraise.

Ipenopvke 3a peanusauniv nacrase
TIpenveTHH HaCTaBHIK MOe H3MCHHTH 110 10%, a

y3 carniackocr Cpyunor seha 10 20% npenopyueHor
canpaja.

ToKOM Tpajaiba TeMa peain3oBaTH HajMarbe Asa
TecTa 3HaMa, jeAAH Y MPBOM 1 jeNaH y ApYTOM
nonyromumy.

Mpenopyke 3a peannsaunjv teme Ocnose

KULITA e1eKTPHYHE eneprutje

¥ Temn OcHoBe TpAHIITA eIEKTPUUHE eHeprije
yueHHKE TpeGa 3aHHTEPECOBATH H PE/ICTABHTH HM
canpikaj npeaveta. Vazati uM Ha 3uauaj
NIPOH3BOIILE 1 MOTPEBaMa HOTPOLLILE eHeprije 1
3AWTO Ce YBOAH TAKMHUUEH:E Ha TPRHIITY
estektpute erepruje. TToceGHO MAIOKHTH NpHMEpe
pHMEHE CaBPEMEHHX eEKTPOHCKHX CHCTeMa H
patiyHapa y npouecy npoM3BOALE eeKTpHUHE.
eHepruje, Haa30pa pana, ynpassbakba H perynaumje
KapaKTEPHCTHUHIX CHCTEMA Y OGHOBLHBHM
W3BOPHMa eHeprHe.
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Cuara
TpRHLTA

+ Vcsajamwe
ocHOBHIX FHAIbA
Be3AHIX 3 CHAry
TpHIITa

« Vnosnasarse ca
3navemen
anraxoBaba
arperara

« Cruuare snamwa
o npuveHit
caspemcHIX
€IeKTPOHCKIX
chcrema 1
pasiynapa y
npouecy
npoisBOAIBE
enexTphune
cheprie.

Zneduuue CHare TPKULITA,
HCTIObABAILE CHATE TPKHLITA,
MOAEAHPase H PeAYKOBaIbe CHAre
TPKHIITA;

NpEBIAI  MPATH CHATe TPAKHILTA;
oGjacii onTivany pacriozeny
onTepehera y ciicemnva
OGHOBILHBIIX I3BOPA GHEPTHE KAO I Y
MEUIOBHTHM cHCTeMiva;

OGjacHH ONTHMAIHE TOKOBE CHra;
openn ceundrkaujy i peerbe
npodeva;

eunme 1 H3pauyHasa ryGHTKe;
Hanmuwe 1 KOpHCTH pacriozeny Ha
yuecHHKe TpRHLITA;

HANILIC HCTIObaBARE TPAHLIHE
care;

KOPYCTH MOHTOPHHT HCTIOZbaBaIba
TpaiIRe CHare:

OBjackn Mepe 3a OTKTamarhe
HCTObaBAIA TPKHILHE CHATC.

Jleduuncaibe chare TpKULITA,
HCTObaBatbe CHAre TPAKHIITA,
MOZIeHpalbe H PEAlyKOBAE CHare
TPIKHIITA, NPOTHO3A H MOHHTOPHHT CHare
TpKMWTA.

Onrtumanua pacnioziena onrepeheta y
CHCTeMUMA OGHOBJLHBHX H3BOPA
eneprue.

Onrumanna, pacnozena ontepeherba y
MELLIOBHTHM CHCTEMHMa - KOOpHHALHja
wsmelyy THX cHcTeMa.,

OnTumManH1 TOKOBH CHara.
Creundkaunja npo6ema. Pemerse
npodrema.

I'yGuuu. Pacrioziena Ha yuecuke
TpKHIITA,

Hcnosmasate TpiuiIHe cHare.
MOHHTOPHHI HCTIOMbaBAIsA TRKHLIHE
cHare. Mepe 3a OTK/Iatbatbe HCMoJbaBatba
TPKHLUIHE CHare.

Mpenopyke 3a_peammsaunjv_teme CrpykTvpa
TpaumTa

Y temn CTpyKTypa TpAHLITa YNIOSHATH yueHHKe ca
CTPYKTYPOM TpAKMITa 1 Ha OCHOBY oapeheHor
Mofera ypamumi mery amanmsy. OGjachuTi
YHeHHUNMA Koje Cy Pe3CpBE CHEPIETCKHX HIBOPA
TpeMa WIBOPUMA W PTHOHMMA W HAYSHTH WX a
aHQIMBNpajy GHCPTETCKY 3ABHCHOCT M NOTPOLIIbY
chepritje. TlocedHy Maxivy MOCBETHTH  W3GOPY
KAPAKTEPHCTHUHIX GICKTPANA Y HallleM CHEPreTCKOM
cHeTeMy, CreunpuHOCTIMA H3rpanihe, Kophificiba,
ONpKABAA U NEPCTEKTUBAMA WPAIIbe  HOBHX
enextpana.  TIWIMKOM yNo3Hapama yueHHka ca
MepaMa 3auITATe OA YZapa eneKTpiHE CTpyje.
HaBECTH NPHMEPE 13 MPAKCE HENOLITORAILA NPOHCA
1 OG]aCHHTH NMOCEIILE 110 HOBEKA 1 OKOHHY.

Mpenopyke 3a Cuara

pacuta
Y remn Chara TpKHWTA YNO3HATH yucHiKe ca
Inaverbem aHrakoBaIba arperata. ONUTH NPOGIEM 1t
ONTHMATHO  aHrakoBawe arperara. ONTHMATHI
TokoBn chara. [loon Tpropuna. AHraoaibe
arperara 3acHOBaHO Ha noon Tprosuhm.  [loon
HACYNPOT  GIIATEpAIHE  TPIOBUHE,  NOPABHAIE.
3aryema  MpOKe #  MCHAUMEHT  3arylicima.
Curyproer cucrema 1 nomohun cepsucn. ATC
(Available Transmission Capacity). apaseann
TOKOBH I KOHTPATOKOBH CHare.

peanusaumjy _teme
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Makcuvanne
uene
n
uHBeCTHpAIbE

+ Vcsajamwe
ocHOBHIX FHaIbA
0 obanuva
Qunancrparsa 3a
paseoj
cHepreTike;

« Ocnocobmasarbe
yuennka 3a
npahierse
AucTpHGYwHje
cheprie
OBHOBILUBIX
w3B0pa y3
Qopmupaise
uewa n Tapica.

pasyme npoQuT Tprosua,
YHECTBOBaIbE Ha TPAKHITY
eeKTpHHe eHeprHje;

aeuime Tpxcuuy moh
3n0ynoTpede ;

ojachi MozeoBaLe Hecaspuiete
yrakmuue;

lleuume edexar npenocHe Mpexe
Ha LieHe TIeKTpHHE CHepruje;
Jedumie AeuHILI NPeHOC cHare
n ryGuTke;

PasyMe NOANTHKY HHBECTHPAILA i
noy3aHoCTH;

JeduHMLIE UKCHI TPOLAK, TPOLIAK
CrapToBaiba arperata, BAPHjaGWIHI
Tpomax;

W3patyHa AMMHTHPaIbe MaKCHMATHE
LeHe, LleHa BPEHOCTH ryOuTKa
onepehersa, ueta pamie pesepse;
oBjachH 3Hauaj AMHAMIKE TPXHLITA 1

ynkury npodua.

Tpodut Tprosua, yuectsoBatbe Ha
TPKUILITY eAeKTpHUNE ereprije.
ViiecTRoBarbe HA TPAHIITIMA
CIICKTpHIHE eHepriHe 13 yia
renepatopa.

Tpauna moh 1 310y n0TpeGe.
MoZienoBate HecaBplIeHe yTakMilie.
Edberar nperocke Mpeike Ha iete
CIICKTpHUHC GHEprHe. oKaUHjcKe 1
30HATHO LieHe.

Tlperoc cHare 1 ryGHuK, Orpaniicba
NpeHOCa CHare, 3aryllicke NpeHoCa 1

BpejLHoRaIbe Npepacrionene onepeherba,

Llena ryGuTaka, npasa npeHoca,
TOJIHTHKA HHBECTHPAILA 1 NI0Y31AHOCTH,
DUKCHH TPOWIAK, TPOIAK CTAPTOBaba
arperara, BapujaGHHH TPOIIAK,
TIOY3aHOCT H TIOTPOLIF:A.
JIMHTHPAILE MAKCHMATTHE LLeHe, LeHa
BpeaHoCTH ry6uTKa onTepeherba, ueHa
paze pesepse.

JluHamika TpHIITa 1 dyHKUa
NIPOGHTA, 3XTEBM 32 MHCTATHPAHUM
KanaunTeToM, yHyTap cHeTeMcka
KOHKYPEHLIMja Y by noCTH3ama
NOY31aHOCTH, HepeLeHH NpoBAeMH
yHKUHOHHCAIA TPKHILITA,

Mpenopyke 3a_peanausaunjy teme Makcnmanne

ene n nnBecTupame
¥ HacTaBHoj Temit MakCHMAIHE LieHe W HHBECTHPAIbe

HaBOZe ce OOAMWH (uNaHCUpaBa 3a  palsoj
cHepreTike. VIIO3HATH YUCHHKE Ca SHAUCICM MOjMa
TapH(a i TapUHOT CHCTeMa 3a 0BpaUYH KyNOBHHE it
npoxaje eAeKTpIHC cHepritje. MapriHaTHH TpowaK
ukchn Tpowak. TPOWAK CTAPTOBAILA [CHEPATOPA.
Bapujadutnn Tpowak. JIuMHTHpaRe MaKcHMaTHe
uewe. Liena BpeanocTn ryouTKa onepehersa. Licna
pane pesepse. [WHamika TpKWIITa W yHKuMja
npoduta ToceSHy naxisy nocserwti  Feed-in
Taphca.

TokoM Tpajaiba TeMe PeanisoBaTH jeAaH TeCT 3Harba.





image327.png
« YnosHasame

pasyMe eKCILIoaTalHOHe

EKCILI0aTalHO e KapaKTepucTike

Mpenopyke 3a peannsauniy Teme Movsnanoct:

TIOy33aHOCT | eKCTIOATALMONNX | KApakTEPHCTHKE NOTPOIIAYA it H3BOPA noTpomaa. Y nactanioj emu Tloys1aHoCT, yNOSHATH yueHuKe
KapaKTepHCTHKA eeKTpHUHE eHeprije; EKCIUI0aTAlONE KAPAKTEPHCTHKE H3BOPA | Ca SKCTIIOATALMOHM KapakTepHCTHKAMA MOTpoLIaua
notpousaa u HaBezie W yOuM PasNKy eHEpreTCKHX erleKTpHYHE eHeprije. W W3BOpa eneKTpHune emeprije W noysnamomhy
n3BOpa KapakTepricTiKagHoMace, EHepreTcke KapakTepueTHe 61omace, | ef1eKTpOCHEPreTcKuX cucTema. Yuennu Tpea na
eneKTpHUHe reoTepMATHHX H3BOpA eHeprije, reoTepMATHIX H3BOPA eHeprije, Hayde 1a aHaTHMpajy y PENEBAHTHHM MOJEAHMA
eneprije XHIpOGHEPTHje, conapHe eHepritje i XUIpOEHEpTHje, conapHe eHepritje i KOjH Ce KOHCTE 32 HOBY CTPYKTYPY HEpreTckux

« OcnocoGumanatbe cHare BeTpa; cHare BeTpa. crerema. Kpos opy TeMy, HayunTi MX 1a pasasajaj
yuennka 3a OBjACHH PatiH PEKHM 1 CHIYPHOCT CHTypHOCT M TI0Y3/HOCT €HEPIeTCKUX | MHTErpHcate TapHdHe CHCTEMe Y WbY Kpenpama
pasisajaise eHepreTcKiX cHeTema cicreva. HOBUX CHCTEMa  pery/auije M perylauHOHUX
MHTErpHCaHNX anansnpa nopemehaj u oesdehere Pajiiii PeKHMH 1 CHIYPHOCT GHEPTETCKHX | IPHCTYMa,  /ia yeariatiasajy Moziesie 3a hopMuparbe
TapudpHix cHrypHOCTH. ciicTeva. LieHa y CHCTEMHMa HOBE eHeprije.
cicrema i Awanisa nopemehiaja y cTaimoHapHoM
ycarnauasarmne cTamy. TOKOM Tpajarba TeMe peaiH3oBaTH jelaH TeCT 3HaHa.
Mozena 3a Awanisa curyprocti. OGesGeljere
dopmmparse uena cHrypHOCTH.

TlokasaTe Ll 1 HOpMe KBasHTeTa
Pernonanun | o Vrosnasare pasyme H pasiuKyje nokasaresbe n eHeprije 0GHOBIBHBHX H3BOPA. Mpenopyke 3a_peanmsaunjy_teme Peruonanun
npenock yueHuka ca HOPMe KBATHTETa CHeprifje TloKasaTe/bi KBATHTETa eNleKTPUIHE npetocuy onepatep
oneparep OCHOBRUM OGHOBILUBHX H3BOPA; CHEpruje Be3aHH 32 YUECTAHOCT CHCTEMA. | Y HAcTaBHO] TemM PervoHaiHi pEHOCHH oneparep,
enleMeHTIMa i NeduinIe 3HAYA) OAPKABAIbA TloKasaTe/bl KBANTETa ENIEKTPUHE YNIO3HATH yueHHKe Ca OCHOBHHM CICMEHTHMA
nojMoBHMA KBAJIHTETA HCTIOPYKE elIeKTPHYHE eHeprifje Be3aH 3a HarOH. MOjMOBHMa:  NPEHOCHA  KOMMaHHja, — HE3aBHCHM
peruonanor erepruj; 3Havaj OZpiKaBatba KEATHTETA HCTIOPYKE | OniepaTop Kpo3 MpHMEpe He3aBHCHOT  OmepaTepa
npenocHHor OBjacHH MpHHLIN TapHAHOT CHCTeMa esleKTpHHe eHeprije. cucteva. [loceSHy makiy nocseTHTH Gepsn u
onepatepa 3a 0GpauyH KyrnoBHHE W nponiaje Tapnde n Tapunm cuctemn 3a 06pauyH | cuctemckum  yeayrama.  OGjacHUTH — yueHHLMMA

« CTHu@Ie 3HALA 0 | esleKTPUUHE eHEprHje; KyNOBHHE H NPOJiaje eNeKTpHHHE cywruny Pernonanse oprammsaudje 3e npemoc
Gepn n oBjachH oBpatyHCKe eleMeHTe 3a eHepruje. CTeKTpHYHE CHEprHje Kao M OBTHKe pervoHanHor
CHCTEMCKHM HanuaTy NoTpOUIKE eeKTPHUHE Kareropuje norpouse. onepatepa npeHoca.
yenyrama erepritie; OGpauyHCKH eNIeMEHTH 32 HanaTy

HaGpoji MoAere TAHLITA
TIPeTIO3Ha FHXOBE OCHOBHE
KapaKTepHCTHKe.

NI0TPOLLILE EICKTPHSHE eHEprije.
Tapudun cragosit. THrosH Tapida.
TPOLIKOBH JAILTHTE KHBOTHE CPEAHHE.
Be30e/HOCT i /IeKBATHOCT eHEPTeTCKON
cictena, LloypHOT Mojten Tk
Hacx - 0B0 PABHOTEXKHO CTatbe.
Crparerija noc/0Batsa e1eKTpana Ha
TPKULITY, N0C0BabE ca Hensectowhy.
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Peryaatopua

« YnosHasame

HaBe/Ie OCHOBE PeryJaTopHe

TpKHLITE EIEKTPHUHE eHeprije 1

Teopiy Hrpe.

+ OcnocoGbaBate

yueHuKa 3a
obaBbarbe
HOCIIOBHUX
npoueca 1

Gepsarcki
npuctyn y
TproButn

eneprijom.

npeHoca;

NPOLCHH PACTIONOKHBOCT MPEHOCHHX,
Kanauntera;

oGjacim norowcka saryiersa i
perlaKcaLja IpeHOCHE Mpeke
ePEryNCAHIM CHCTeMHMa.

Pa3syme CHIyPHOCT H OY31aHOCT Y
CPEryANCAHOM OKPYKeibY;

Pasyme pivieny DAKTC ypehaja

yueniKa ca elleKTpOEHEpreTCKa KoMHCHje, ca €KCILIOATALIN]A ENIEKTPOCHEPIETCKIX
€ieKTpo- ocHoBama 1EHOM YJIOTOM H MECTOM Y cicTema. OniuTa pasmatparba.
CUCPTETERA | pery ratopiie pyHKIMOHHCAIbY TPARHUILTA; TpiKHLLITE THTA €EKTPOEHEpreTCKOr Gasetia
womuenja €IEKIPOCHEPIETCKa | o HABECTH MPHMEPE OPraHI3OBaMA (TIOOJILIO). TpsmuTe THMa cioGoaHor
Kommeuje, ca perynatopa y Cpouju, Esponii u CAJL | mpuctyna. Tpiuurre novohuux ycnyra.
HHCHOM YJIOTOM 1 TpikuimTe yeayra npetoca.
MecToM y ViecHmLH Ha CI0GOAHOM TRRHIITY
(ynkumOnICaiby ;
T eseKTpItUHe eHEprilje.
Tpetiocte oprani3aLutje u TpikiLLTe
eNeKTpIUHE eHEprilje.
Peryatitga, CTpaterija u npasiu
Jeperyatuje y Cpouji i hena yiora i
MECTO y (yHKIHOHHCAtY TPAHILITa,
Tipnvepn opranisoparsa perynaropa y CAJL
w Espor.
+ Vrosnasame « oGjactit yeayre npetoca Ha Venyre nperoca Ha C10GOAHOM TRXHIITY
3ajeannre yuennka ca CJI0G0IHOM TPAKHILTY eNIeKTPHYIHE eNIeKTPHYHE eHeprije.
OPTANMWIONE | Oprap3iOHIN ettepritie; OCHOBHH THIIOBH YCI1yra PEHOCa.
m':—.'i:z:m " Z""BHOCT” Ma. |e neuHHILIC KOMMOHEHTE TapH(a 3a KomnionenTe Tapida 3a Haniaty TpowKosa
eaexTpie ‘THUAE 3HAKA 0 | HanaTy TPOUIKOBA MpeHoca; npeHoca.
enepruje CTPATerHji Kpo3 | pasyse MeTOJE 3a MPOPatiyH TPOWIKOBA | e MeTou 3a NpopauyH TPOLIKOBA PEHOCA 1

TPaH3UTA eNeKTPHUHE eHepruje.
TTpouera pacronoKHBHX MPEHOCHHX
KanaunTera.

Tororicka 3aryiiersa 1 peakcaija
TPEHOCHE MPEIKe Y JIeperyIncaim
cucTeMmMa.

CHrypHOCT M 10Y31aHOCT Yy IePeryancaHoMm
OKpYHKelbY.

ToGosblIathe KBATHTETa MPEHOCHHX YCIyTa
npuveriom ®AKTC ypehaja.

TMpenopyke 3a_peanmsaunjv_vtevie Pervaaropmua
eneKTpoeneprereia womenja
¥V HacTaHoj Temn Pery;atopra eneKTpocHepreTcka

KOMHCHja  ymo3HaTH  yuewike ca  ocHoBawa
PerylaTopHe  eleKTpoCHepreTcka  KOMHCHje,  ca
IeHOM  YIOTOM H MECTOM Y (hyHKUHONHCalbY
TpamwTa,  HaBecTH  mpHMepe  opraHiBoBama

perynatopa y Cpowju, Esporn i CAJL.

Mpenopyke 3a peanmsaumnjy Teme 3ajennmuxe
ODraH3MUHONe AKTHBHOCTH u_Oeps3a esieKTpHyH

enepruje
Y macrasmoj Tewm 3ajexuuuke opramsuimore

aKTHBHOCTH 1 Gep3a eACKTPHUHE CHEpTHje, YNIO3HATH
yueHuKe Ca OraH3HUHOHNM aKTHBHOCTUMA, HayunTn
WX KaKko 1a e(ummuly crpatermy pasatpajyhm
voryhe akunje kpo3 Teopjy mrpe. 'Mrpaun y
aeperyancano enextpoetepretckom cucremy (TCO.
MO, Tproai, Be:HKONPOajHA TPKHILITE, PeryIaTop,
W, Keanndukosani kynau). YueHiK je 1¢o Tiva
KOji aHAIM3Hpa HHBeCTHpatba y Oyayha TkHLITa
KOPHCTH peartie omuije 3a (OpMHPaRwe UeHa KPO3
Gepse cackTpune cheprije: EY 1 jyroncroue
Esporie.

KOPEJIAIMJA CA IPYTUM IIPEAMETHMA
OcHoBe eeKTpoTexHitKe

. VBOLY eleKTpOCHEPTeTHKY

. Eextpiune Mpeke

- EfleKTpHuHa 0CTpOjerba

- TIpeyseTHMIITEO
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Hasus npeavera:

Toammmn ponn wacona:

Paspex:
Liubesn yuersa:

KABJIOBCKA TEXHHUKA

70 yacosa
Tpehn

~ CTHUAIE OCHOBHIX 3Halba O BPCTaMa KaBI0Ba;

CTHuAbE OCHOBHITX 3Halba O KOHCTPYKLHOHIM MATCPHjATHMA 1 PHOOPY;
~ CTHUAIE OCHOBHIX 3HaHa O HAuHKY NO/ATaba KaB108a;
~ CTHUANE OCHOBHIX 3Harka 0 CRKTHMA CIICKTPHIHOT  MArHETHOT 10Jba;

~ CTHUANE OCHOBHIX 3HAH O CTICKTPHUKIM BEANNHHAMA Ka01a;

~ CTHIAMe OCHOBHIIX 3HAMA O TEXHOJIOTjH H3AJLe KabI0Ba;
—  CTHuaibe OCHOBHIIX 3HAIA O TEMEKOMYMHKALIHOHIM KAGIOBHMa;

WICXOM VIIVICTBO 3A
TEMA b o 3aBpuieTky Teme yuerk fie 6Ty "PEHO';IYO"f;:,[‘ fw":fpm“" JIMIAKTHYKO-METOANYKO
cTamwy aa: OCTBAPUBAIE MTPOTPAMA
« VTIO3HABaIbE yHEHIIKA Ca | OGJacti NOTpeGe 5a yTOTpesoN «Vboma paswarpara «Ha NOCTKY Towe yHCHHKC yioshaTh ca
OcHoBHH

obnauhy wyvasama

KaBI0BCKIX CHCTeMa y Mpakcit,

 Kpatak HeTopuickH npersien passoja

ot o TPCANCTA I OCHOBHING | HaBete HEKe OCHOBH dHibeHHLE Y KaGHOBCKe TexHKe
rexuiun HCTOPHJCKM NpaBitiMa | pasBojy KaGioBCKe TexHitke o [oTpede 3a KaBI0BCKIM BOZOBHMA
passoja KaGaoBCKe
Textke
o CTULaIe ocHoBHIX o HABCIC BPCTE CHOPTETCKIX KaGHOBa + BpeTe 1 KONCTpYKTHBHE KapakTepeTike
Bpere sHaiba 0 BpeTava « omiIe KoCTPYKILHONE KapaKTepiTIKe | EHEprETCKIX KaGn0pa
KaGaosa

KkabroBa

eHepreTcKuX Kab0Ba

© HABEJIe OCHOBHY MOIENY CHEPIETCKUX
Ka0J10Ba npema 00JIMKY NPOBOHHKA,
BPCTH H30NALLHjE, BPCTH 3aUITHTE

o neduine Goje H30MaLMe NPOBOHHKA

o OGjacHH OCHOBHE TeXHIIKe
KapaKTEpHCTHKE EHEPTETCKIX MAMHPHIX
KkabnoBa

« OGjacHH OCHOBHE TeXHIIKe
KapaKTEpHTHKE eHEpITCKOT Kaba ca
KPYKHHM IHEICKTPHKOM

o 0GjacHo oCHOBHE TeXHIKe
KapakTeprcTike ka6nosa on PVC mace

« OBjacHH OCHOBHE TeXHHIKS
KapaKTepHCTHKe Ka6/I0Ba ca H30MaLHjoM
on PETUPET

® 0GjaCHH OCHOBHE TEXHHUKE
KapakTepueTHKe KabioBa ca H301alHjoM
onryve

« OGjacHH OCHOBHE TeXHITIKe
KapaKTEpHTHKE FacHHX KabI0Ba 1
kab108a ca racom SF6

« TlojeNta i KapaKTEPHCTHKE eHEPreTCIKIX
KaBIoBa (PeMa H30NaLMjH, NpeMa HarloHy,
Hauy

« KOHCTPYKTHBHH eleMeHTH KaB1oBa (O61HK
MPOBOJHMKA, H30ALMja, EKPaH NPOBOIHHMKA,
eKpaH M3071alije, MeXaHnIKa 3alTnTa,
QHTHKOPO3UBHA 3aLLITHTA)

« Boja monaunje npoBoaHiKa H namTa

« Eneprecku nanupi ka6nosu (IPO,1IPZO)

« EHepreTcku Kab;10BH ca KpysKHIM
HESIEKTPUKOM

« KaGioB# ca msosaunjom o PVC (PP,PNP)

« KaGio8u ca msonaunjom o1 PET,UPET
(XP,Ep,XHP,ENP)

« Kab081 ca msonauunjom o ryme (G, EpN)

« Tacnu kabnosn

« KaGosn ca racom SF6

« KpHoreHckH Ka61081

CyneppoBoaHH KaB108H

LILEBHMA W HCXO VA HACTaRE / yieiba,
TLIAHOM PAa W HAYMHHMA OUICTLHBAIb.

Mecto peanusaumje nacrase
« Teopjcra nacrana ce peansyje y
yuroHHI

Ouemwusame Teopujckor gena npeavera

BpeaHoBaibe 0CTBAPEHOCTH HCXOA BPIINTH
Kpo3:

«  npaherse ocTBaperocTH Hexona

o recrone suana

Oxpupnn Gpoj uacoa no emawa

© OCHOBHH 110]MOBH 0 KAOIOBCKO] TEXHHLL
(2 uaca)

«  Bpere kabaona
(18 wacosa)

©  KOHCTpYKUMOHH MaTepHjatm u npuGop
(14 wacosa)

o Haumn nosaraima kadaosa
(4 uacosa)

© ECKTPH4NO H MATHETHO TI0zhe Y KaGay
(8 uacona)

o OcHoBiE €1CKTPHIIE BeMHIIE KAGI0BA
(4 uacosa)

XHOJIOTHj2 HIALE EHEPTETCKIX Kabiona
(10 uacosa)

o TenekoMyHHKAUMOHH Ka0I0BH
(10 wacona)





image330.png
© 0GjacHM 0CHOBHE TEXHUUKE
KapakTepHTHKE KPHOTCHCKHX I
cynepnpoBoAniX KaGiosa

© CTHLAH,E OCHOBHHX

« Haese ocHoBHE MATEPHjATC 3

« TIpOBOAHH MaTCpHjaH 3a 13paLy

Kowerpykunonn | 3paia o W3PaLyMMCTATHIX 167108 KaBioBa NIpOBOJIHIK,
waTepuiaTn | oncrpykumorom o HEBEZE OCHOBHE MATEH]AT 38 H3PALY €KpaHa, METATHIIX TIAILITA W apMaType
apnop Matepujany u npuGopy nsosaje w naura (Gaxap, anymmHHjyM,
© 0GjacHH OCHOBHE TeXHHUKE Al-Mgl.0n1080)
KapaKTepHcTiKe Marepwjara sa wapazy | * M3OIalloII 1 miaurtonck Matepujan
xa6o8a (nanup, PVC, PET,
o ivenyje octionie enemente kagsionckor | UPET, mpupozia u cuireriaia rywa, EpN,
npuGopa uconpew) )
« oGjachn naveny KaGrosckix cojia | * KaGI0BCKH npuGop (cnojime,kagaoncre,
« oGjachn navieny kaGoBcKix sanpueraxa | SABPUINIC)
o CTHIabe OCHOBHIX + ObjacHH HauHHe MoAarara KaGI0Ba Y < KaG1oBH OAOKEIN y BA3AYXY
Hauun 3Hatba 0 HauHy Bastyxy + KaG10BH NOA0KEHH Y 3eMby
"::;,:::n rionararsa kag:10sa  OGjacki HauMHe Noarama Kabiosa y « OcTani HauHHH nofarama

3eMbH

« 0GjackH HauMH NoNarara Kat;10Ba Ha
MoCTOBMMa

© OGjacHH HAUMH NO/IAralba CHEPETCKIX
Kkab!10Ba 11011 BOAOM

(Ha MOCTOBHMa, TIOZ BOTLY)

Enextpino n
MarneTHo nosme

© CTHUAE OCHOBHIX
3HaIba 0 CCKTPHIHOM 1
MarHEeTHOM NOJbY Y

« HABEIC CeKTe CACKTPHINOT H 11053 y
Kabmy
o HaBele edieKTe MATHETHOT 1107 Y KaGiy

Ejextpuuno nome v kabay:
« Hanpesaie n3onaunje kaoia

« Crenen nekopuuheisa wsonauvje (t20)

¥ kabay by « Treeing nojasa

Marnetno nome v kaéay:

o “Cru” epexar

« Edpexar 6mmsine

« Ejlektpoumaitie cite y kaGay

o cTiuaibe 3Harba 0 « ZepHHILLE OMCKY OTTIOPHOCT KaGiTa « Oncka OTHOpHOCT Kab/a
Ocnosie OCHOBHIIM CTEKTPHYHUM | o 0GjacHH YTHUA] OTIPHOCTH KaGaa Ha « Omnoproet wsonauuje
exextputne BeamuMHAMa KaGTa TOrOHCKe KapakTeprCTIe Kabnopckor | * EACKTpHNHM KanaunTeT Kabna

"gg‘;"_’;‘ Bona o MayKTuBHHOCT Kabaa

o JieQuHHIIIE OTHOPHOCT H30AAWIje KaGaa

« OBjackH yTHI] OTIOPHOCTH H30MAIjE
Ha NI0rOHCKe KAPaKTEPHTHKE KAGIOBCKOT
BOzA

© 0GjacHH yTHIIAj pajIHe TemMnepaType
Kadu1a Ha BPEAHOCT OTNOPHOCTH
wsonaunje

© ieuHILIC eNEKTPHIHH KanaunTeT kabna

o GjackH yTHIa] AyAKHHE KaGIOBCKOT
BOJIa HA HPEJHOCT KANAUNTHBHOCTH

« TMoAyiHa CKBHBAICHTHA KBHBAICHTHA
C/IeKTpHHA LieMa KAGMOBCKE ACOHHLE
Ae(HHICAHA OCHOBHIM CACKTPHIHITM
napaveTpiva Kabta

IIpenopyxe 3a peatusaunjy Teopujcke
nactase

TecTORe NPHIArONTH TENATCKIM LEMHAMA
¥ TOKEILHO MX je YDAIUTH HAjMAIbe TPH Y TOKY
NOAYTOMIITA. 3aRpiIHM TECT YDATHTH 1A Kpajy
uKorCKe rote.

Hanowena:

JI03BOBEHO OJICTYMAIbE 071 TIPOTPAMA MOKE Ja
Gyste 10 20%, a1 ra MOpa A2 0A0GPHTH
oronapajyhit CTpyHIK Opran UIKoe.
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© OMHLIE NI0jaBY MHAYKTHBHOCTH
Kab10BCKOT BoJa

« Haupra exBuBanientiy noysxHy wemy
Kab10BCKe ICOHHLE

Ternozoruja

« CTHLaIbe ocHOBHIX
3HaIba 0 TexHOTOTHjH

© OrluILIe OCHOBHE KOPAKe y TEXHOIOLIKOM
nocTynaky 100Hjara NnpoBOIHIKa.

TeXHOJIOUIKH NOCTYNaK 100HjaHa
npoBoHHKa

en:;p;:::nx M3pajie eHepreTcKuX ® ONHILIE OCHOBHE KOPAKe Y TEXHONOLIKOM TeXHOJIOUIKH NOCTYNaK MMMperHaiuje
watitona KaGriosa noCTynaky uMnpertaie TeXHONOUIKH MOCTYNaK H3PAZE IialTa

© OIHIIIE OCHOBHE KOPAKe Y TEXHOMOUIKOM Texwonoruja nspane kaGosa o1
MOCTYNaKy M3paze niaura TEPMOTIACTHYHHX Maca

« oML ocHoBHE Kopake y TexHoowKkom | * TEXHOTOMHja pow3Bobe Ka67osa ca UPET
nocTynaky 106Hjarsa Kag108a o1
TepMONACTHUHUX Maca

© OMHIIIE OCHOBHE KOPAKe Y TEXHONOMIKOM
nocTynaky 106#jatba POBOAHKKA

© OnlUIIIE OCHOBHE KOPaKe y TEXHOMOLIKOM
nocrynaky ka6s108a ca UPET

© CTHUAI,E OCHOBHIX © HaBejie OcHOBHE KapakTeprcTike TT Kapartepuctike TT kabnosa
TeaekTomynnka |  snama o Kabrosa, (mnenatica,koeutjent npumeca)

unonn KaGa0BH

TeNIeKOMY HHKALMOHHM
KabroBuva

« OBjacH OcHOBHE edieKTe crobalibe
cpemunie Ha TT kaGnose

® 0GjacHH wTa je T0 napuia

© HaBesie 0CHOBHY CTPYKTYPY 1
KapaKTEpHTHKE KOAKCHJATHIX Ka670Ba

o odjackn edexte yruiaja TT Bosa wa TT
BOJI M HABE/IE MEDE 32 ErOBO CMaIbeHbe

o HaBezte edeKTe yTHLIAjA CHEPFETCKIX
Booa a TT Koz10Be 1 HaBexe Mepe 3
1,ErOBO OTKNAMAIbE

ATMOCEPCKH YTHLIA], eeKTPOMArHeTHH
yruuaj

CuveTpHuHH KaBA0BH

(napuua, “weTBopHa”)

Koaxcujanin kabnosu

Vruuaj TT Bona na TT o

OnTiyky KaG1oBH

(IpuHLMN Npenoca cHrHATa)

Vruuaj nanekoona Ha TT Ka6soBe

KOPEJIAIIUJA CA IPYTUM NIPEJIMETHUM.

- Tpaiana wactasa.
- Ochose esekTpoTeXHIKe

- EXeKTpHUHE HHCTATAWTe 1 0CBETberbe

- EJleKTpOGHepreTckH BOLOBH
- EjeKTpoeHepretcka nocTpojera
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TEPMHUYKH U PACXJIAIHH YPEBAJHU

1. OCTBAPUBAIE OBPA30BHO-BACIIMTHOI PAJIA — OBJIULM U TPAJAILE

PA3PE]

HACTABA

Teopujcka HacTaBa

Bexbe

TlpakTiiHa HacTaBa

Hacraga y 610k

TTPAKCA 'YKVITHO

70

70

2. UMBEBH YUEHA

CrHuame 3Haka 0 MPHALMMIMA pata CCKTPOTCPMINKIX 1 pacxianHux ypehaja;

- Vnosuasarbe yuennKa ca HauHHIMa XTaljeiba, Ka0 1 MPHHININMA PATia CACTABHIIX [IE/10Ba PACKTAAHE HHCTATaLe;
- VnosHasarbe ca TpMHIKOM H3OAALIOM H LEBOBOIOM:;
- Carnenasame KAnMaT3ALME;
- Vno3uasame ca pasHuM pacxaasHiM ypehajima i crcTemiva;
- Pasymesaibe Tepuie;
- Vnosmasarbe ca cACKTPHIHIM rpejaunya;

- Carsleaasaibe esieKTpHuNIX anapata i ypehaja y aomahuicTay;
- Ynoswasare ca eneKTpoTepMuuKiM ypehajima n nehima;

- OCrIOGIEHOCT yHeHHKa 12 CAMOCTAIHO MPOHATA3E M OTKAibajy KBAPOBE HA ENCKTPOTEPMHIKIM H PAcXAaHiM ypehajuma;

3. UWJBEBH, UCXO/IU, OBABE3HHU U MPEMOPYUYEHU CA/IPAKAJU U YITYTCTBO 3A TMJAKTHYKO-METO/IMYKO OCTBAPUBAIE IIPOTPAMA

VICXOAM VIIYTCTBO 3A
TEMA LMBEBH o 3aBpLIETKY Teme yuenuk he GUTH y CTaiby Oiﬁ?ﬁﬂl‘d %yg';g;’;qm’:r" JMIAKTHYKO-METOANYKO
a: OCTBAPHBAME IIPOTPAMA
« Vnosnasame « objachn xnaher Ha 6as MpoMcHe Xutajetie Ha Gasu pOMEHE arperaTHor
Hpunumnu yueHHKa ca arperaTHor cTama; crama. Ha NoueTKy yueHHKe YIIO3HATH ca LLbeBHMA
xaabewa WauMHMa Xnalersa | o+ MPEACTABM KOMIDECOPCKE PACKTATHE 1 FCXOZM HACTABE | yiictsa, TITAHOM PaZa i

W pacxaiM
neTanaumjava,
npHHHTION paza,
ynkumjava i
KOHCTpyKLIjoM

MHCTANAHjE;

« JeduHMIIE pacxiaaHe MaTtepuje.

LLleMaTCKit NIPUKA3 KOMIIPECOpCKe
pacxnazue HHCTaNAWje.
Pacxane marepije.

HAUMHHMA OLCHHBAtbA.

Peanu3aumja _wacrase

Teopijcka nacTasa (70 wacosa)
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Enementn
Komnpeco-
peie
pacxaazme
uncTaraumje

Carsienapase
eremenata
KoMpecopeke
pacxnaze
uncTanaume.

neduunie 1 OGjacHH eslemMeHTe
KOMIIPECOpCKe PacxIaaie HHCTATALNje;
Bpun ananisy Kopmhersa 1 oapKaBara
omix enevenata.

Kommpecopu.

Komnemsatopi.

Hcnapusauu.

Onsajau ysba.

Ckynubay TeUHOCTH (urymnan.
Cymau raca.

Onsajau TeurocTH.

Onpajay Basayxa.

Bpoj uacosa no Temama
o Tpummny xiahera

(4 uaca)

o EJleMeHTH KOMIpEcopeke PacKIaHe
wHeTasae
(8 wacosa)

o AyTovarcka KOHTPOZIa Y PACKAAHO]
e
(6 wacosa)

o Tepwiika W0aMa W 1ICBOBOA
(3 uaca)

o Kamvarmauga
(11 uacosa)

o Hpumepu pacxaamnx ypehaja
(6 uacosa)

« Tepvoverpuja
(3 uaca)

o Enexrpian rpejaun
(5 uacosa)

o Enexrpiem anapari u ypehaju y aomahmricroy
(9 wacosa)

o Enexrporepwmaki ypehaju u nchi
(15 wacona)

Mecro peanusaunje Hacrase
Vunonnua

Ouemnsaie

BpeiH0Bake 0CTBAPCHOCTH HCXOA BPLIHTH
Kpos:

+ npaherse OCTBAPEHOCTH HCXOA;

« TecToBe 3Harba;

« YCMEHO 3Naratbe.

TokoM Tpajaiba TeMa peaH3oBaTi HajMaie
J1BA TECTA 3HAKA, je/aH y IPBOM H jeiaH y
JIPYrOM NOJYTOMHITY.

Mpenopyke 3a peannsauniy Hacrase

* TPOTPaMCKH Capikaji Cy OPraHu3oBaHu y
TeMaTCKe LeHHE H HaBeCH je
opjenTaionH Gpoj uacosa 3a
peanizaunjy.

* PEAMETHH HACTABHHK MOYKE H3VIEHHTH 10
10%, a y3 carnackoct Ctpyuor seha 10
20% npenopyueHor caapikaja.
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Kupxodos 3axom;

oxpean nanow mamely Ase Tauke y kony,
oapen noTenujare y Kony:

HAIIILLE CHCTeM jOAHAUIHA 32 pellaBatbe
crowenor koa;

pelIaBa CAOKEHO KOO Ca ABE KOHTYpE
AupexTHoM npivetom TTpsor i Jlpyror
Kupxo(hosor 3axoma:

pelIaBa cAOKeHa KOAA IPETBApAIbEN
CTpYjHOT reHepaTopa y HATIOHCKIH it
0BpHYTO;

Vonurrenn OMoB 3akoH (pelasarbe
Kota nomohy yonuretior Omosor
sakora);

Jpyrit Kipxodos 3akon (mojam
ClOReHOT eACKTPIHOT KoM,
aeunnuija JIpyror Kupxoosor
3aKoma, oxpeluBarbe Hanona wvehy
ABe Tauke y Koy, oapelnparbe
notenumjata y koay);

Pellianatse COKEHIX Kosia
(anpexTiom npiveriow Tpsor it
Jpyror Kipxogosor 3akotia, kao i
NpTBAPAILCM HATIOHCKOT FCHEPATOPA

¥ CTpyjHi 1 0BpHYTO).

HaumH;

«  ToKOM peaniaLije MOya yBeK ce NpIHAPKABATH HCTOT
NpHNLINTA: TCOPCTCKH OGJACHHTH NOABY HIH 3AKOHNTOCT,
NOTBPANTH je pauyHeKit (Tamo rAe je To Moryhe), a onza
W3BPUINTH ZCMONCTPALIY WA MEPeIba Y 1a00paTOpHjH;

«  ToKOM Tpajaiba MOLYIa PEATH3OBATH HAjMAILE 183 TECTA,
NPBH MHCMeHI 3a1TaK PeATI30BATH P Kpaja MPBOT
noayroauua.

Ouewuame
Bpeanonarhe 0CTRAPEHOCTI HCXOAA BPUINTH KPO3:

o npalieise ocTBapeHoCTH Hexoxa
Tectose Haiba

aKTHBHOCT 12 wacy

npalieibe npakTHuNOr paza

CaMOCTAMII NpaKTHHH pat

OcriocoGmasatbe 32
npaKTHIHO
npoBepanarbe nojaa it
3aKOHA 3 JeAHOCMEPHIX
cTpyja;

Ocnocobbasatbe 3a
MEpethe eNICKTPHYHIX
BESMUHHA,

YII0TpeG:bara MepHe ananorHe i
rUTATHE HHETPYMEHTE (amnepyeTap,
BOATMETaP, OMMETap)

TOKake A¢jcTBa eeKTPUHE CTpYje:
W3MEPH HATIOH, CTPY]y 1 eNCKTPHHI
oTnop y Kory;

M3MEpH CHArY Y KOTY:

nIpoBepH OMOB 3aKOH;

niposepi Tpai it Jpyrin Kpxodhos 3akon;
I3MEPH ©/IEKTPOMOTOPHY CITy, HATIOH Ha
oTiTTepeheHoM reHepaTopy it YHYTpaliiiby
OTHOPHOCT reHepatopa;

W3patyHA I HIMEPH EKBHBAICHTIY
OTHIOPHOCT PAVIHUNTHX Be3a OTIOPHMKA;
peiliasa NPOCTO KO0 Ca BHILIE FeHEPATOpa.
W TIPOBEPH peLLersa Meperbe:;

peLaBa CIOKEHO KOO H NPOBEPH peilieiba
Meperse.

BEXBE
Vrio3anaBatse ca MEpHOM OMIPENOM i
uneTpyMenTiva. Kopiuherse
AHAIOTHOT H AUTHTATHOM MEpHOT
HHCTPYMeHTa;

JlejeTBa enekTpiHE CTpYje;

Mepeibe Hanota, cTpyje 1
elleKTpHUKOT OTHOP:

Mepeise crare;
Owo 3aKoi;

Tipait u Jpyri Kipxoos 3akon;
Mepetsa Ha reHepaTopima;

Bese OTNOPHIKA, 3aBICHOCT
OTIOpHOCTH 01 TemnepaType.

o Tlo MOryRHOCTH, y jeHOM TepMHHY PALHTH jenHy BexDY, a
HajBHLIC MIeT BEKOH Y jeIHOM WIKIYCY;

o Jeawa BexGa ce pann 2Ba Criojena WIKOTICKa Haca 1 3a T0
BpeMe TpeGa 11a e ypazte CBa MEpeiba i 0Bpazie pesyTaTi;

« 'V naGopatopuji Tpe6a 1a GyJie 0BObHO PATHHX MeCTa A
32 JeHHM RHIM CTONIOM By1y 1Ba 110 TPH YUCHHKA;

o TIoueTaK BeGM yCArIACHTH Ca TEOPH]CKOM HACTABOM TaKO
1a oarosapajyhe BexGe caeae o1MaX HakoH 05pase
TeopHjckor rpazmsa;

Tze roaje moryhe, naGopatopujcka Mepersa NOTBPAHTH 1
pauyHCKHM MyTe, WiH ypauTh oxrosapajyhy
CHMyJIal]y Ha padyHapy:

«  TIpe noueTka Meperba, yosHaTH yueHHKe ca
MHCTPYMEHTHMA 1 IPHGOPOM Koji fie GiTi kopumhien
(aMTIEPMETPOM, BOATMETPOM, OMMETPOM,
NIOTCHLIHOMETPOM, POCTATOM, HSBOPHMA HaNajarba...) 1
OBjacHHTH MM KaKo Ce OuHTABA]y AHATOTHH @ KAKO
HTHTATHH HHCTPYMCHTH.
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*  Vnoshasamwe ca

neduuHILe NPHHLMTE peryiatuje

Tlpunumnu peryaaumje pacxaane

AyTomateka BEHTHINMA Y pacxJiajiie HHCTanaumje; MHCTANaLMje.
WN;{)WN pacxnaHoj oGjacki ayTOMATCKi €KCMIaH3HORM BEHTIT; | o AyTOMATCKH EKCTIAH3HOHH BEHTIIL
pm || S| SO PUSTISPIMON epws pyon <i
uneTaAAMM] o . -
ayTomarcke 0BjacHH MArHeTHH BeHTHII; o Tepmocrar.
KoHTpose y oBjacki MpHHLMN pazia TepMocTaTa, o Mpecocrar,
pacxmano] npecocTaTa H XyMHIOCTaTa... o Xywmiocrar.
MHCTAnAUMjH.
+ Vnosmasame ca ‘Hapese, pasKyje 1 0Bjaci H3ONALHOHH W307a10RM MaTepujaii.
Tepmmika TEPMHUKOM MmartepHjan; M3onaumja KoMopa, Cy/10Ba H LIEBOBOJIA.
womaumja w30AALH{OM 1 eI H30TALILY KOMOPA, CYI0BAH | o [[eBoBOA.
H uesonoR LEBOBOZIOM. ueBoBOAA;
JeduniLLe UeBOBOA.
« CTHuame 3namwa o pasyme NpHHLMN paa KauMa ypehaja. o TlpuHuun pana Knma ypehaja.
Kanvar- KaMMaTHIALMjH HaBejie eleMeHTH Kinma ypehajas o Esementi knnva ypehaja.
saunja HABEIe H YOUH PA3INKY KANalTeTa KAHMa | o HsGop kanaunTera kimma ypehaja.
ypehaja: o KBapoBH H 1IXOBO OTK/AMbAIbE.
oGjachu npumi para Kauma YPEhajay | o [puwun paza kinma ypehaja y
ayToMoGitny: ayTomoGmy. AyTo Kinma ypelaj ca
aHanNN3Mpa pasIHIMTE CepBUCE, NONPaBKe eKCTAH3HOHNM BEHTILION.
W HAYHHE OKABAtba ayTO KIHME. o Ayro knima ypelaj ca ueeHoM
MIAIHHLOM.
Enementu ayTo kanMa ypehaja.
CepBiic, MONpaBKe 1 OAPKABAME ayTO
Kaime.
+ CTiuame 3Hama o WaBele MPHMEpE 1 pasyMe MpuHLI pana | e Kyhuu dpiokizep.
Tpuvepn nprvepnma pacxanmux ypehaja; «  Kyhuu sampsusay,
pacxaanux pacxazimx ypehaja |« oGjacki IPHHLII pazia 18a KOMIPECOPa ca | o Pacxnanwa BHTpHHA.
ypehaja BUILE HCNATPHBAYA.; o Pacxram opman.
o Tlyat 3a xaaherse nuha,
o Vpehaj 3a npomssomiy nena.
© JIsa KoMnpecopa ca Bulle HCNATPUBAYE.
« Pasymename pasywme nojam eleKTpoTepMIje.; o Tloja enektpoTepMite.
::r;l}; TepMOMeTpHje pasyme nojam Temneparype H yJiory e Tlojam Temmnepatype U TeMrepaTypHi

TemmepaTypHiX npeTTBapaua;
oGjacki peryaauijy Teneparype.

npeTBapauy .
Perynaumja temneparype.

e« [PH U3PAIM ONEPATHBHHX ILIAHOBA,
BOAMTH pasiyHa 1 Ce He HapyIH ueia
HACTABHOT MPOTPaMa, OAHOCHO A4 CBAKA
Tema 10Hje aACKBATAH NPOCTOP.

+  canpaj mporpama je HeomxomHO
PeATI3OBATH CABPEMEHHM HACTABHIM
MeTozaMa 1 cpencTBIM,

V OKBHPY CBAKE POPAMCKE LEHHE YUCHHKE

Tpeda 0CTI0COB HaBaIE 3a: CAMOCTATHO

NPOHATKeHbE, CHCTEMATHIOBANLE

Koprhckse HpopMaLja 13 pasaHaHTIX

1380pa (yUGCHHLL, WHTEPHET, YacomHeH);

BIBYCIHO ONaKalbe, Hopeheihe 1

yenocTaBsbarke Bese H3viehy pasTHuuTHX

Caapakaja(; TMCKH paz; caMonpoweity;

npe3CHUATH]Y CBOjITX PazoBa h eHKacHy

BU3yE/HY, BEpGATHY 1 MHCAHY

KOMYHHKALHY.

Creviena 3Harsa Cy TeopHiCKa ait cy Beoma

GHTHA yueHHUIMA Y MPAKTHHOM pazy 1

CTpyHHOM OCTIOCOB baBabY.

TIpi peaniaunji nporpava w3 npeameTa

TepMHIKH 1 pacxaiki ypehajn riasiy

naKivy TpeGa MOCBETHTH Creachiy

HACTABHHM TeMaMa: e1eMeHTI KOMIIPECOpeKe

pacxaie HHCTaTAWHje, KTHMaTH3AIa,

npHMeEpH pacxaaLHKX ypehaja, eaeKTi i

ypehaji 3a ToMahHHCTRO 1 eNekpOTepMHIKH

ypehaju u nehn.
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VnosHasame

oBjacHm MeTanne rpejie Matepujane u

MeTasnnu rpejHu MaTepHjan u wHxoBe

Eaextpunn | yuennka ca 1HXOBE Jlerype; aerype.
rpejasn CACKTPHIHNM oGjaciu HemeTaHe rpejHe MaTepHjaie; o HemeTanuu rpejun Matepujaii.
rpejaunma. pasyme KOHCTpYKLHOHe 001HKe rpejaya. o KOHCTpyKLMOHM 0G1HLM rpejaya.
« Crunate 3nama o
rpejuim
Matepujamiva
KOHCTPYKLIjH
rpejava.
« Carnenabatbe naBejie W 0Gjacn MpUHIIMN paja «  Enextpuann Gojnepu.
Eaextpnunn ENICKTPHYHHX eNeKTPHYHHX anapata u ypehaja y ®  EJeKTpHuHM WTEMHalN.
anapatu n anapata u ypehajay |  nomahuncray. o Tepmoperynauione neh.
noﬁ’:;’;':"gﬂy JRovahuHeTBy. ©  Mammne 3a npaibe pyosma.
o Maumne 3a npaibe nocyha.
o Esextpuunn paaujatoph.
©  Vpehaju 3a 3asapusarbe.
«  Vnosuasare ca Pasyme NHHLIN paa KoT/I0Ba 32 « KoTJI0BH 32 IPOM3BO/ILY TOMIE BOJE Ca
Eaexrpo- eneKTpOTepMHIK TpOW3BOIbY TomIe Bojte ca eneKTPUUHIM rpejauiMa.
TepumKH v ypehajuva n €JIeKTPHYHIM rpejaunma. «  Ilehu 32 TOMUbeIbE METANA MOCTYTIKOM
ypehajn nefinva. objackn nehin 3a Tonsbere MeTana namsajyhe ubake.
“:ﬁ“ noctynkom numajyhe ubake. o Tlehu ca eneKTpHUHHM NOsbeM

o6jackn nehi ca eACKTPHNHI TTOTeM
KOHJIGH3ATOPCKOT THITa.

HaBeJIe 1 0BjachH eTeKTpHIKE ypehaje
u nehu;

WaBeze 1 0Gjachi HHAYKLHORE ypehaje i
nehu;

Wageze 1 oGjachi enekTponyre ypehaje
w nehi,

KOHJICH3ATOPCKOT THIIA.
Jluenextpuune nehu 3a cyluerbe ApeeTa.
JleneKTpHiKA Ipeca 3a Jenuberbe
apaera.

Hiaykusone onuane nehi ca Mpexion
yuectanouhy.

Hnaykunorie nonsare nehn ca
noBHeHOM yuectanouhy.

Hiaykuvoni ypeaju n nehn ca
WHIYKLHOHIM €1CKTPOOTIOPHIM
3arpeBaibeM ca MarHeTHIM j€3rpoM.
Vpeljaji 3a eneKTpoyHO 3aBapHBaFbE.
Esekrposyune nehu.

4. KOPEJIAUMJE CA IPYTUM MPEAMETUMA

- Ocione Maumiersa
- OcHoBe eleKTpOTeXHIKe

- Viouy eneKtpoeepreriky

- EAeKTpHuHE HHCTATaWe f OCBeT berbe
- Ipaxmmuna Hactasa
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Hasus npeavera:

Toammmn ponn wacona:

Paspex:
Liubesn yuersa:

YHNPABJBAIE EJIEKTPOMOTOPHHUM NNOI'OHOM

62 uaca
Yernprn

~ CTHUAIe OCHOBHIX 3Halka O HAsHHY Pata, IABHIM OUTHKAMA H OCHOBHO] CTPYKTYPH CHCTEMA ayTOMATCKE Peryaauije i yIpaBbarba cIeKTpOMOTOPHIM

NIOTOHOM;

~ CTHUAILE OCHOBHIX 3HaHka HEOMXONIIX 32 KBATHTETHO OJPKABAILE OBAKBIX CHETM;
Ocniocobzbasatse yuerika 3a yueihe y passojy, peani3aiiji i CKCIIOATAU]H MOJCMHI ©/ICMCHATA CHCTEM ayTOMATCKE eryaauije i ypasmara
CIICKTPOMOTOPHIM MIOTOHOM;

~ PasBijarbe CBECTH YUIGHHKA O HEOTXOAHOCTH PHMEHE CABPCMCHE TEXHOTOTHC Y YTOMATCKOM YIPaBIbarby H Peryalliji C/ICKTPOMOTOPHOT MOTOHa;

~ VnosHasaibe yueHiTKa caypehajima i TeXHHUKIM MEPaMa 3aLITHTE Y YIPABIbarsy CCKTPOMOTOPHIM IOTOHOM;

~ Ocniocodmasarbe yNCHIKA 32 POly0/bHBAILE 3Halba I3 OBE OBAACTH PatH aker YCaBpUIABaMka;

VICXOIH VIIVTCTBO 3A
TEMA b o 3aBpueTky Teme yuernk fie Gty "Pmo';.ly(;'.?g;,l‘ fwﬁlm""" JIMIAKTHYKO-METOANYKO
cray na: OCTBAPHBARSE IPOTPAMA
« VriosHaRae ca OCHOBHIN | ® ZeUIILIE OCHOBH MOjMOBE, OMHIIe « OcHoBH rojwoBH: ayTovaTsalla, « Ha noserky Towe yHcHHKe yroswaTH ca
Ocnomim HI0MOBHM@, CTDYKTYDOM, |  CTDYKTYpY H Haseze Hajsaije yNpaB balse, peryauma cHETEMaTCKOr LRI W KX HaCTane /
nojvosn dymkuava i (ymue crereva ayTovateke yrpasssara (CAV), cricrewt ayrovatcie YIORA, THON pTa H HATHIING
o NpUIIG OGpasOBaIba | peryatuije W yrpanbaika perynaije (CAP) ouereHBatia.
enexrpomoTopHoM )
ooy crerewa ayTowarcke CICKTPOMOTOPHIIM HOTOHOM o C1pykTypa u dysKuje chctema

perynaune i ynpasaisa
cAeKTPOMOTOpHIM
noronom

o CTHL@be OCHOBHHX 3Hakba
0 exexTpOMOTOpHIM
noroHumMa

o H3OKH PHHLNTIC 0BpA3OBaka CHCTEMA
ayTOMATCKe peryaunje 1 ynpasmaia
CICKTPOMOTOPHIM NIOTOHOM

« oGjacki pasaHKy Mely MORT@KHIX it
PHHIHTICKITX CTICKTPHIHIIX iema
ayTOMATI30BAHIX CIICKTPOMOTOPHITX
TIOroHa I HaBee Kaza ce Koja Ol IiX
KoprcTi

o HABEIIC H OHILIE BPCTE CACKTPOMOTOPHIX
10rona (HaBeE MPUMEpE 3 CBAKy BPCTY)

o HaGpoji 1 omue BpcTe onTepehictba
©ICKTPOMOTOPA 1 TPagKit NpeACTaBH
saBycHoCT cHare onTepehersa y yHKuHji
Bpeveia

* oGjaciit HasHHe Cnajaiba eneKTPOMOTOpa
W MaluHe PauiInLe, HABEe OCHOBHE
KpHTepHjyMe 32 1360p MeXaHIKOT
NpeHOCa i HCTAKHE BaKHY YIOTY
YTIpaBatKe anapaType y peryaunji
ICKTPOMOTOpHOT O OHa

o HAUIPTA 1 AHATH3HPA OCHOBHY GIOK ieMy
ayTOMATIZ0BAHOT €TICKTPOMOTOPHOT
norowa

ayToMaTCKe peryIaue i ynpassbarsa
€JIKTPOMOTOPHIM TIOTOHOM

o Tlpununi oGpasosaiba OBIIX CHETEMA

o ENeKTpHHE LLieMe ayTOMaTH30BaHIX
€/IeKTPOMOTOPHIIX TIOrOHA

« BpCTe eIIeKTPOMOTOpHOT Toroma

o Bpcre onrepehiersa eneKTpomoTopa

o Hauuh cnajaisa €/1€KTPOMOTOPA Ca PAZHIM
MauHama

 OcHoBHa 610K LieMa ayTOMATH3OBAHOT
CIIRKTPOMOTOpHOT NoToHa

OBanu uacrane

Tipenver ce peanmsyje Kpos cesehe oGimke
Hacrape:

o Teopujcxa Hacrasa (62 waca)

Mecro peanmauuie nacrase

+  Teopujcka HacTaa ce peainsyje y
YUHONMLM WIIH, 110 TIOTDEGH H Kal TO1 je
Moryhe, y oarosapajyhem kaGiery /
AaGopatopwji (3a eACKTpHHE MamHC,
30 YNIPARIbAILE CICKTPOMOTOPHIM
1OrOHOM) Y KOjHMa 110CTO]e OUHIICHA
CPEACTBA KOja Ce MOTY IPHMCHITH 1D
oGpat oarosapajyhux Teva

Ouewuame

BpeAHOBaILe OCTBAPCHOCTH HCXOA BPUINTH
Kpos:

npahetbe ocTRAPEHOCTH HEXOA

o Tecrone snaima
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OcHoBe mexaHuKke
€qeKTpOMOTOpHOT

© PasymeBabe 0CHOBHE
KHHeMaTCKe jeanaumHe y
CIICKTPOMOTOPHOM NOTOHY

M3I0KH M IMCKYTYj€ NaPaMETpe OCHOBHE
KHHEMaTCKe jeaHaUHHe Koja omicyje
npenaHa paHa cTara

© OCHOBHH NI0}MOBM, jeIHaUHHA KPETalba
o Tpajabe npenasHiX npoLeca MpH MyLUTalby
W 3aycTaBLaiby

norota o CTHUAFbE OCHOBHHX 3HaMa | ® PauyHCKH OIPEIH BPEME Tpajara  3arpesaibe 1 X1ahelbe eleKTPOMOTopa
0 npollecHMa 1 NOHAWALY | NONACKA, OIHOCHO KOEHa » 11360 e1eKTpOMOTOpa 32 TpajHit MOroH:
€/IEKTPOMOTOpA Y NOroHy €JIEKTPOMOTOpa ® ca HeNMPOMEHJBHBHM onTepelieem
 VnosHasarse ca BpcTama onume npotiece 3arpeBarsa n xialjera o ca npomerbHBHM onTepeherem
onTepehersa i peKUMUMA | @IEKTPOMOTOpA H NIPEACTABH HX « 1360p /16K TPOMOTOPA 32 HHTCPMITHDaHH
paia eeKTpOMOTOpHOT rpadnuxm Horon
TI0TOHA H MAPAMETPHMA 32 |  HABELe MAPAMETPE Koji KapaKTepHILY « VisGop crare eaekTpoMOTOpa 58
360p e1eKTPOMOTOPA3A | pasminTe BpeTe Morowa i omepehera i, | kparkorpajin noron
sazate yciose Ha OCHOBY IbHX, NPEATOAKH 0arosapajyhi :
eneKTpovioTop
© Vosnasarbe ca Hajuemhe | o Hanpasn MperAiea rpyna CHEpreTCKiX © OnurTi nojmosi
Eueprercxn Kopumherim [IpeTBapaya y CHCTEMHMA YNIpaBIbaiha o T'enepatopu jennocvepie cpyje
npeTaapaun y eHepreTckiM enektpomoTopHim rioroHom (CAVEMIT) | o HiykTibio — kanaunwsim npetsapaun
y‘l"';:l‘;’:‘:n npeTBapaunma y HaBesie YJIOTY, YKPaTKO ONMIle NPUHUMI | o EHepreTckH MarHeTHH nojauasaun
eacicrpovoropuum |  CHCTEMHMA YIpaBbarba Paza # 31071 OCHOBHE KapaKTEPHCTHKE | o ExiepreTcki e/1eKTPOHCKH MpeTBapasin
Horomom €/1eKTPOMOTOpHIM najueimhe kopmhenx erepreTckix

TIOrOHOM

npersapatia y CAVEMI

Enementi 1
ypehaju 3a
ynpasate u
sawTuTy

« Viiosnasarse ca OCHOBHIM
eremenTiva 1 ypehajuva
3a ynpaBsarbe 1 ATHTY
caBpemeHor
CIICKTPOMOTOPHOT IOrOHa

o Pasrjarbe caecTn
YHEHHKA O HEONXOLHOCTH
Ypehaja 3a KorTpOnY 1
aurTHTy y ayTomarckom
YTIpaBmatby MoroHoM

W3BpLIM Noziey ypehaja 3a perejio-
KOHTAKTOPCKO YNIpaB/batbe 1 OnHile
onuITH NpHHLMN pazia oBUX ypehaja 3a
pasnnunTe BpCTe CTPYja

Hanesie GyHKLHy H TOAPYHje NpHMeHE
PasIMUMTHX peneja, Ocurypaua u
MArHeTHHX MylITaua y 06aacti
YTIpaBJbatba 1 3aIUTHTE €IeKTPOMOTOPHOT
norona

oBjackm npuHUHN paza
€NIEKTPOKOHTAKTHHX NPeKH/Iaya
npuTHCKa, TeMnepaType u
(OTOENEKTPHUHMX NPeKIAYa 30
KOHTPOJTY TeXHOJOWIKHX Mpoueca

« Vpehaji 5a periejHo-KOHTAKTOPCKO
ynpabare:
© MAULHHCKH Ay TOMATCKH NPEKMIAUM
©KOHTaKTOpH
a) 3a jensocmepiy
6) 32 HaW3MEHWURY CTPY]y
o Peseju: nomohuu, cTpyjii, Hanoncki,
BpEMEHCK, GUMETATHI, 32 KOHTpOTY
6psutte. Ocurypaun. MareTiu nymraum
o TpeKizaun 3a TeXHOTOUIKY KOHTPOIY:
€JICKTPOKOHTAKTHH NPEKHAYH NPHTHCKA,
npeKHIaun Temneparype, poToeNeKTPHIHI
npexuaun

Peryaaunja Gpsuna
obprama
cackTpomoTopa y
eaekTpoMoTOpHOM
norony

« CTHUaRC OCHOBHIIX 3Harba
0 HaunKiMa peryaaumje
Gp3He aCHHXPOHHX
MoTOpa H MoTOpa
jeanocmepie cTpyje

o aeuniue nojam peryaaue opaike
o HaBese H OGJaCHH OCHOBHE MIOKA3ATEbE

npu peryaumju Gpsute
CICKTPOMOTOPHHX NoroHa (orcer,
KOHTHHYATHOCT H EKOHOMHYHOCT
perynaije)

HaBesie, OGJacHM H yNIOpE/ OCHOBHE
HauuHe peryiauuje Gp3ute (MpH CTaTHOM
MOMEHTY, TIpH CTAIHO] CHA3H 1t
KOMGHHOBAHH)

© OCHOBHH MOKa3aTebH NPH Peryaju
Gp3utie enekTpoMOTOpHIX Noroka. Hatni
perynaunje Gpsune
* Perynauyja Gp3uHe aCHHXPOHHX MOTOpa:
©perynauuja Gp3uHe aCHHXPOHHX MOTOpA
Ca HAMOTaHHM OTIIOPOM y K0Ty poTopa
o perynauuja Gp3ute KpaTKocrojeHor
ACHHXPOHOT MOTOpa POMeHOM Gpoja
napH nonosa
© peryaatja Gp3uHe aCHHXPOHHX MOTOPA

Oxsupun Gpoj uacosa no Tevama

o OCHOBHH I0jMOBH O €ICKTPOMOTOPHOM
norony
(9 uacosa)

© OCHOBE MEXAHHKE CICKTPOMOTOPHOT
norona
(7 4acosa)

EHEPICTCKH NPCTBAAUM Y CHCTEMHMA
yupansaima EMI1
(5 wacosa)

o Enevent u ypehajn 3a ynpassmarse u
3aurmry
(5 uacosa)

o Peryaauuja Gpana oGpraia
eekrposotopay EMIT
(12 wacosa)

© CHIXPOHO OGPTAIhE CACKTPOMOTOPHIX
norona
(2 uaca)

©  CHCTeMH ayTOMATCKOT YIpaBkaiba
CEKTPOMOTOPHIN TIOTOHOM
(6 uacosa)

« Tlpuena MikpopasyHapa y
ynpasssaiby u peryausjn EMI1
(8 uacosa)

o [Ipuvena IpOrpavaBIaIEX 0T AKkiX
KOHTPOZIEPa y YTIpaBbasby
perynaunjn EMI1
(8 wacosa)

penopyke 3a peamsauniy Teopujcke
nacrase

© 11 NOYETKY OGJACHHTH OCHOBIE HOjMOBE Y
0B1ACTH ayTOMATCKOF YIPARAILA 1
peryJiaije eeKTPOMOTOPHOT IOroHa.

© YTIO3HATH YHCHIKC €A CTPYKTYPOM,
{byHKIMjaMa 1 IPHHIIIHMA 05PA30B
CHCTeMa ayTOMATCKE peryaLje 1
YIIPABIbaILA CICKTPOMOTOPHHA HOTOHOM

© KOPHCTHTH CBA I0CTYIIHA HACTABIIA.
cpezeTsa

o KOpHCTHTH MyTHMEAHjaTHE
npeserrtaumje

 ylyhuBath yucHHKE 112 KOPHCTE HHTCPHET
W CTpyuiy AuTepatypy

© YBOZMTH yueHHKe ¥ 06AaCT KPO3
NPHHIMIE paa, CTPYKTYPHE 1 610K-LeMe
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® oGjaci MOryhHOCTH H yciloBe peryJatuje
Gp3HHe aCHHXPOHHX MOTOPA H MOTOPA.
jeaHocvepHe CTpyje y 3aBuCHOCTH 01
3aXTeBA pajHe MalliiHe

* npopauyHa napaveTpe OCHOBHHX
e/leMeHaTa Koji u3asuBajy npomene G6poja
oBpraja npu ozpeliennm ycioBiMa pana
paHuX MawnHa

o oGjacHm noTpede u ycIoBe NPoLIHperha
oBnacTH npomete Gp3iHe y
€NIEKTPOMOTOPHHM NOTOHMMA

® HaBesie W YKPATKO ONMIIE HAdHHe
YTIPaBIhatha H3BPUIHMM MOTOPHMA

© 0GjacHM MPHHLLHIT OAPKABAA jEAHAKOCTH
Gp3una nomohy 3ajeHIKOr BpaTILIa
MoTopa

® jeduHNILE eNeKTPHYHY OCOBHHY, ONULIE
Je v emaTcKu NpecTaBy y ciyuajeBnva
ACHHXPOHOT MOTOPA M MOTOpA
jenocviepre cpyje

IPOMEHOM YUECTaHOCTH CTATOpa
nomohy TiprcTopa
(UMKIOKOHBEpTOPHMA)

© perysauuja Gp3He aCHHXPOHIX MOTOpA
ca npreHoBuMa nomoly HHBEPTOpA

© perysauuja Gp3He aCHHXPOHIX MOTOpA
nomohy Kackazwe cripere

* Perysnauja G6p3une MoTOpa jeaHoCMepHe

cTpyje:
o Peryaauwja 6psute motopa
jenHocMepHe cTpyje OTnOpHIKOM Y
Koty potopa
o Perynaumja 6p3use Motopa
jeaocmepHe CTpyje MpoMeHoM Hariola
o Perynaunja Gp3ute MoTopa
jearocmepie CTpyje npomerom
noGyHe cTpyje
o Perynaunja Gp3une MoTopa
jenrocmepHe cTpyje crctemom
reHepaTop-MoTop
o Peryaunja Gp3ute cHcTeMOM
CarIacHo-CyNPOTHOT BE3HBAMA
* [pomene Gp3nHe MOTOPA 3a jeAHOCMEPHY
CTPYjy CHCTEMOM THPHCTOP-MOTOP

« Tpoltuperse 0BAACTH NPOMEHE Gp3HHe Y
€J1eKTPOMOTOPHIM NoromiMa. LLInpurcka
Mozyaumja

* W3BpIIHK MOTOPH 1 yNpaBjbambe

 Onpianaibe jeanakocti Gp3ina novohy

3ajeIHUUKOT BpaTHIa

o EekTpiuna oconHa:

 €JIeKTPHUHA OCOBHHA ACHHXPOHOT MOTOPA

ocTBapeHa nomofiy eeKTpHiHE Bese
POTOpa peKo OTNOpHHKA

 eJIeKTPHHUHA OCOBHHA MOTOPA 33

jennocmepny ctpyjy

Chuxpono oSpraine
eteKTpOMOTOpHILX
norona

« Pasywesare noTpede 3a
CHHXpOHIBALIOM 1t
YHO3HABAbE €A OCHOBHIM
W3BeA6aMa CHHXPOHOT
(McToBpeMeHOr) 0BpTaiba
€JICKTPOMOTOPHHX OrOHA

o CXBATH I0TPeBY 32 CHRXPOHIM
(cToBpeMeHIN) OBpTarbeM ABa
C/ICKTPOMOTOPA 1 HABEJIE NOTOHE I
NOCTpOjerba e Ce jaBmbajy 3axTeH 0Be
Bpete

o napeze Moryhe Hasnne cuxpoIauije

« CHixpomIaIla CICKTPOMOTOPHIT
norona

* CarsienaBare
eNleKTpoMOoTOpa ca

« Carfieia CACKTPOMOTOpE y CaBpeMeHOM
ayTOMATI30BAHOM TIOTOHY Kao 0BjeKar

« ENleKTpoMoTop Kao 06jeKT ynpassbara
(acCHHXPOHH MOTOP, MOTOP jeIHOCMEpHE

1 Gpojie npuvepe 13 npakce

o JCTaLIO OBjacHHTH W anAIKIHPATH
OCHOBILY KHIEMATCKY jeuasinily Koja
Oliicyje npeiasHe NpoLece MywrTaiba it
aYCTARBAIA CACKTPOMOTOPA

o YHO3NIATH yueRHKeE Ca YCIORIM 1t
TpavieTpita Koji yrity na w3Gop
oarosapajyher eckTpoMoTopa 3a
oapeherry Bpery norora

 NOACTHIGITH ysiCiiKe 1a CAMOCTAIO
anansupajy u peuasajy npodicye
nojeuii Ga0Kkon

« pasmujari caeer o 3navajy saurTHTe U
KOHTPOIC Y Ay TOMATH30BAHOM
CICKTPOMOTOPHOM Hor oIty

 KONTHHYHPAHO YKA3BATH YHCHHLUG HA
HOTPEsy OCABPEMEIHaRAILA YIIPABAMA
peryaailtie y eACKTPOMOTOPHOM NIOTORY
HIPHCHON NUKpOpaUYHapa.
NPOrPAMAGIIHKX JIOMHUKIX KOHTPOICPA
patyHapa y3 HaBoheHe NO3HTHBHIX
npHNepa 3 Mpakce

Hanomena

JL03B0JeH0 OACTYIIaIE 0L POTPANA MOKE:
12 Gyze 10 20%, it ra MOpa 000pHTH
oarosapajyhi CTpysin oprait imkoze.
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cTaHOBHWITA 0GjeKTa
yiipaBbaiba u ynosnasaise
Ca OCHOBHIM MPHHUNTINMA

YNpaBjbaiba y MOLJIeAy NylTama 1
ayCTaBzmaisa, MPOVeHe CMepa 00pTaIb,
perynaunje Gpntie

CTpYyje, CHHXPOHHU MOTOP)
o TIpuHLINH ayTOMATCKOT yNpasbarba
IyLITaibeM y Pa i KOUeHseM MOTOpa:

aﬁ:;m‘:w ayTOMATCKOT yNpaBbarba OGJACHH OCHOBHE NPUHILIATIE Y TOMATCKOT oynpasatse y pyHKMju BpeveHa
Vpasmana Vnosuasarse ca ynpamatba » oynpapmarse y pyukuji Gpaniie
eackrpomoropuy | PEBCPCHIM BEHTILIHIN TIOCTABHMATEMATHHKH MOJIE KOjit oynpasmarbe y dyHKIMju cTpYje
noroxom NOTOHOM jeIHOCMEpHe: OMKCYyje CHCTEM ayTOMATCKOT yIpaBJbaiba | ® MaTteMaTHyKo OnucHBaibe CHETeMa
cTpyje u npuHIMNIMA ertekTpomoTOpHIM rorotom (CAYEMIT) ayToMaTCKor ynpassbatba
H3PaIEPEBEPCHHX LieMa aHATI3NpPa KBATHTET 1 0coGHHE entekTpoMoTopHHM noroHom (CAVEMIT)
npenashux npoeca y CAVEMIT  OnpehuBatbe KBaTHTETa NPENASHIX
OTHIIIE PEBEPCHH BEHTILTHI npoteca y CAVEMIT
€JIEKTPOMOTOPHH MIOTOH jeAtoCMepHE © PeBepciin BEHTIIHM E/IEKTPOMOTOPIHH
cTpyje, HCTaKHe GHTHE KapakTepHCTHKE H TOTOH jeHocmepHe eTpyje. Mpusumnm
HaBejle NPHHLITE H3PAJe PEBEPCHUX W3paze peBepCHIX Weva
weva
CTHUAIbE OCHOBHIIX 3HaIbA | © NeHHMLLIE M0OjaM MHKPOpauyHapa u © OCHOBHH TOjMOBH.
TMpuvena 0 MHKpOpauyHapima 1 HaBejie N0py4ja npHMene © PeskiMi paia ynpaBssaukor

MHKpOpauyHapa y
ynpaBbaty

HIXOBO] MpHMEHH Y
YIpaBsatby H peryJauji

NIPEAHOCTHYIPABIBANKIIX
MiKpopauyHapekix cictema (YMPC) y

MiKpopasyHapekor cictema (YMPC)
« HaveHa 1 Oniic CHOBHIX Zi¢10Ba

eryaaunjn .
ene?:rrp’omo",jp...,, CNICKTPOMOTOPHIX NOrOHa | ypaBibatby M peryiaumjn Kkongurypaunje YMPC
roHa ‘VnosHaBae ca OnuTHM JIeKTPOMOTOPHOT NMOroHa o Tpumena YMPC y ynpassbatby 1
TI0jMOBHMa, HaMEHOM 1 pasmkyje, 06jacHH 1 pencTasH 610k PeryJaLji e1eKTPOMOTOPHOT N0roHa
BPCTaMa MporpamMeKor 1WEeMOM cBakH pekum panay MPC © ONWTH NOjMOBH, HaMeHa 1 BpcTe
YnpaBsbarba HaBeJle W OIHLLE OCHOBHE JIENI0BE NPOTPaMcKor ynpassbarsa. CHETeMH
AIEKTPOMOTOpHHM Koudurypatje YMPC, objaciu nameny HyMepHYKOI H POTPAMCKOT YTIpaBbatsa
TIOTOHOM MPHMEHOM W by HKIU]y CBAKOT O HHX (CHCTeMH ynpaBbatba N10710KajeM, CHCTeMH
pauyHapa JepHHILIE OCHOBHE NOjMOBE, HaBele YIIPaBIBANSA KPETAbEM, KOHTYPHH)
HameHy 1 BPCTe Nporpamckor « TIpuvena pauyHapa 3a porpameko
YnpaBJbaka, ONHILIE H HCTAKHE NPEAHOCTH YNpaB/bate eeKTPOMOTOPHHM TOTOHOM
1 pasiIiKe CHCTeMa HyMepHUKOT 1
pOrpaMCKor yNpabatba
HaBejle W AHAM3HPA NPEAHOCTH NPUMEHE
pauyHapa y 061acTH CaBpeMeHOr
€NIEKTPOMOTOPHOT 1oroHa
VcBajarbe OCHOBHIX e uHHILE MOjaM 1 OMHIIIE CTPYKTYPY © OcHOBHH IOjMOBH
TMpuvena 3Halba O NPOrpaMaGHIHIM | MPOrPaMaGIIHOT IOTHUKOT KOHTPOIEPa | » CTpyKTYpa NpOrpaMaGHIHOr JOrHIKOr
"P";l")"{::g"’;“"‘ JIOTHUKHM KOHTPOJIEpHMA HaBEJIC M OMHIIIC HAYHHE MOBC3HBAA KonTposepa (PLC)

KoHTpOAEpa Y
ynpapbarmy u
peryaaunju
eaeKTpOMOTOpHOT

roma

(PLC). 1x080j
CTPYKTYpH 1 HasHHIMA
NI0Be3MBaMA A
onpehennm spcTama
ceH3opa

VrniosHaatse ca nojMow,
CTPYKTYPOM H NIpaBHnMa

POrpaMaGIIHOT JIOFHUKOT KOHTPOEPA
ca censopima

oGjacki Mojam 1 CTPYKTYpY eaep
anjarpava 3a PLC

Hanpasn mporpavcky mewmy (rexep
anjarpaw) 3a PLC npewa 3azating
JAXTEBHMA Y €NeKTPOMOTOPHOM MOTOH

o Haun noBe3mBarma nporpamadanor
OTHIKOT KOHTPOTEPa ca CeH3opHMa

« Jleiep AMjarpami, nojam i CTpYKTYpa

o Tlpumepuispazte seaep Aujarpama
(mporpavickirx wewa 3a PLC)
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H3paje Jiejiep ajarpama

« Ocnocobmaarbe 3a
W3pazy jennocTaBHUjiX
nporpava (nexep
aujarpava) 3a PLC

KOPEJIALIMJA CA JIPYTUM NIPEJMETUMA

OCHOBE EICKTPOTEXHIKE
EjleKTpiuna Mepeiba

Mepeisa y eAeKTpoCHEpreTHIN
Eneprercka e1eKTpomika
Enextpiane mauimie

OcHoEe ciicTeMa ynpassbarsa
TMpakTHuHa HacTaBa
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Hasus npeavera:
Toamnuumi pona uacosa:

Paspen:

Linsbenn yuema:

HAINPEJAHE EJIEKTPOEHEPI'ETCKE MPEXE

62 uaca

Yerspru

~ Cruuare 3Hara 0 Hanpeiim e1eKTpoeHepreTckM Mpeskava, caspeniinm ypehajima 1 onpemi Koje omoryhasajy pearisauiiy Hanpesie eleKTpoeHepreTcke

Mpesie;

~ Cruuame ysina y passiore 3a ysoherse HEEM-a kao 1 KOpHCTH Koje he OCTRAPHTH KyTiui, CHa0AeBaNH W APYLIITRO KaO LEAMHA;
~ PasBHjarse JOTHIKOT # ANCTPAKTHON MILLIZbETSA i KPHTHIKOT CTABA Y MHLIbEHbY.

O OBABE3HH M IMPENOPYYEHHU AL IBOMA
TEMA HAb Tlo 3aBpuieTky Teme yueHuk he Gutn y CAIPHKAI 110 TEMAMA JAJAKTUYKO-METOANMYKO
cramy na: OCTBAPUBAILE ITPOTPAMA
Cruane ociosrix | o Hasene ocoBHe pasiike mavehy JleGuuninja Tepmita nanpedue Ha 1I0ETKy TeMe yueHHKe yNOIMATH ¢
Ocuonin 3HaIba O MOJEPHIM CTAHIIAPIHIX H HANIPEIHUX enexmpoenepzemexe mpexce (HEEM); LHEBHMA 1 HCXOHMA HACTABE, OTHOCHO
nojmoB 0 €JIeKTPOEHEpreTCKIM €J1EKTPOEHEPTETCKUX Mpeka Konuent HEEM ca ocoBHIM Yuelba, TIHOM paja 1 HauMHIMA
HanpeHum MpeKama e Haseze u onue aenose KapakTePHCTHKAMA EHEPIETCKHX, OueHBAA
eneKTpOeHepreTeKIM HANETHHX TEKTPOCHEPFETCKHX yNPABIBAUKHX, PAUYHAPCKHX W
mpexama Mpexa KOMYHUKAUHOHHX TOJICHCTEMa. O6amun nacrase
o Onuie OCHOBHE TOKOBE TOKOBH eHeprije, TOKOBH MEPHUX H Ipeamert ce peausyje kpo3 crenehe
eJIeKTPHYHE eHeprije i YNPaBIbAYKHX CHIHAJA U TOKOBH 006]HMKe HACTaBe:
npopmaunja nHpopmauja. « Teopujcky Hactasy 2 uaca HesesbHo (62
VnosHasarse «  Ha ocHOBY 0KyMeHaTa 0Gjachi Crparewikn 10KymMenTH EY 13 o6aacTi uaca)
Paznosn yuenmka ca pasnore 3a ysomerbe HEEM-a HEEM-
3 CTpatemkim o OBjachn wra je To eHepreTcka Henymasaise 20/20/20 wibesa y
yBoheme JOKyMeHTHMa 113 CHIYPHOCT 1 He3aBHCHOCT Esponckoj Vauji 10 2020; Mecro peanmsaunie nactage
HAnpeHuX oBnacTH HaNpeHKX | o Habexe Koje HOBE TexHONOTHje y OBesbehupare wo Behe enepretcke Hacrasa ce peanmsyje y yunonnum
€NeKTpoeHepreTcknx €/IEKTPOCHEPreTCKH €NIEKTPOCHEPreTHLH HE3aBHCHOCTH; ONPEMJBEHO] Ca pauyHapoM H 42 HHYHHM
mpewka X Mpesa; Vhanpelere noy3nanocTH Hanajarsa; JIEJL TBowm
Vnosasarse TIpiMena HOBHX TeXHONOTHja;
yueHuKa ca
3Hauajem Ouemupame
noBe3NBaba BpeanoBate 0CTBAPEHOCTH HCXOIA
HH(opMaLiono BPUINTH KpO3:
KOMYHIKALHOHE « npaheibe OCTBapeHOCTH HexOIA
Mpexke ca TectoBe 3Hama
eHepreTckoM «  penmsoBatie pazose
Mpekom
Vnosuasarse e Onme cesope Koju ce Kopucte y Kaacnune kyhne efiekTpouncTaaimje; OxkBupuu 6poj yacoa no remama
Mase yuennka ca mavieTHIv® KyhHi Cemsopw Koju ce kopucTe y kyhHoj
Kyhue caspemenny kyhun HHCTanaujama enleKTpOHCTANAIMjI; « OCHOBHH T10jMOBI 0 HaNpeHNM
Mmpexe MHCTANaUHjaMa * Hanpasu npeanor namMetHe Kyhxe Vipasbabe 1 KOHTPOJIA OTPOLLLE ell. CJICKTPOCHEPreTCKUM MpeskeMa

.naverii Kyhava®

heTanauje
 OBjcani ToKOBE eHeprije Koa

enepruje y 1omahuHcTsy,
TporpavaGHIHI TepMOCTaTH;

(4 uaca)
« Paiosn 3a yeoherse Heem
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VnosHasame
YUCHHKa Ca HOBHM

KkyhHux uncranauuje ca OUE
o OGjackw y7ory eaeKTpIHIX

nporpaMaGHIIHK NOTPOLIAYH;
Tpuksmyuere OUE Ha kyhny nHcTanauny;

naMeTHIM® BO3ILIA KAO reHepaTopa TIpHKIbYUeihe eACKTPINHIX BOIIA Ha
eneKTpHUHIM o Hanpasy nperiea npeanocty kyhy HHcTanaumjy;
Gpojianma HOBHX eeKTPHUHIX Gpojitia Taverna Gpojira,
Hanpexe kyhne enextponncranauje:
Vrnosnasarse « Haupra wewmy i pasyme e3e kox Hanpe:ni MepHi CHCTCM 33 yNpaBibaibe
Vnpanmame yuennka ca AMFUTATHHX GPOjILTa ClIeKTpHUHE NOTPOwWIHOM H GpojiLtinMa,
eeKTpHIHOM caspemeniv eneprije ClicTeM 3a JabiHCKO OUHTaBaSE GPOjiTa,
eneprijom y cheTemiva 3a o Tpasi pasiiky i3vely Kiacix Wirerpatnja KpajibHx KopHCHHKa Kao
srpazama ynpanmare W AMTHTATHAX IAMETHUX™ GPOJHTa | aKTUBHUX yueCHIKA yNpaBbaika
eneKTpIIHOM o Tlpuneni 3naiba erepreTcke NOTOPILILOM I yLUTEAaMa CHEpTHje;

eneprijom nomohy
HOBIX NaMeTHITX
Gpojura
Vnoswasarse
yueHka ca
caspenenim
cuctemnva 3a
ynpasmarse
ereKTpHHOM
cHepriiom y
srpanava

C/ICKTPORIKE Y LLLY YIIpABIbaIsa
eAIeKTPHUHOM eHeprijoM

o OGjachu cicTem ynpasmsarba
cheprijom y rpanava (BEMS)

EIGKTPOGHEPIETCKH MCHAUMEHT eHEprijoM
y srpanava (BEMS);

Toctojehe Texnonoruje omahix i cTparix
npoi3BOlata 3a YpaBIbakse CHEPIHOM y
arpanava;

Hanpeane eexTpo-
eneprercke Mpeske y
rpazoBuma

Critliatbe 0CHOBHIX
3Haiba 0 npuMeHH
uHopMaLOHIX
TexHoOrHja Y
enexTpoeHEpreTHII
Vnosasarbe ca
cHeTemiva 3a MpeHoC
nozataxa
Pasymesarbe 3Hauaj
GesGeaGHocTh
€NIeKTPOCHEPTETCKUX
widopmaonIX
Mpewa

« Onmue i HaGpojh AenoBe
Hanpe/iHe GIICKTPORHEPIeTCKe
Mpeke y srpazava

o Onmmwe i 1aGpoji aeone
HanpeIHe CIICKTPORHEPTETCKE
Mperke y rpazoBiva

o Ommwe i HaGpojh AenoBe
Hanpe/He eeKTpOGHEpreTCke
Mpeske Ha HIBOY PeryGuiike
Cpouje

o OGjacH MpHHLNIE ZasbHHCKOT
ynpaBmarba Gpojuiva

Tlpuvep HEEM y rpazty ca yMpekenim
3rpasama;

HupopmaLnoHo KoMyHHKaUHOHe
Texnosoruje y rpanckit HEEM;
MHpacTpyKTypa 3a HaNpeHM MepHH
CHCTEM 32 IA/LHHCKO YTPaBIbatbe H
ounTaBarse Gpojuna;

‘CTannapHu MPOTOKOIM KOMYHHKalIMja 3a
enektpuna Opojuia: DLMS/COSEM,
G.hn, Modbus, I[EC62056-21, [EC62056-31
nap.

CHCTeM 32 ILUHCKO OUHTABAIbE GPOjITa;
CrcTem 3a Ia/bHHCKO YNpaBbakbe
Gpojunuma;

VeKomojacHa TexHOJIOTHja 3a NPeHOC
101aTaKa NPeKo EHEPreTCKHX KaA0Ba
ILInpoKoojacka TeXHOOTHja 32 MPeHOC
T10/1aTaKa N0JATaKa NIPEKO EHEPreTCKHX
KkaGnosa

Cruuare 3Haba 0
KPHTHUHHM CTaHHMa

« Oniwe crcTeme 3a npeHoc
noataka

Jledunmunja repmina ARPANET,
INTERNET, SMARTGRID, BlackOut,

(4 uaca)

+ Mane kyhne Mpesxe
(8 uacosa)

« VnpaBbaibe eNeKTPHYHOM eHEprijoM y
3rpazava
(8 uacosa)

« Hanpenre enektpoenepretcke Mpeske
¥ rpaznosima
(8 uacosa)

+ OnTMI3ALMja paza MCTPHOYTHBHIX.
Mpeka
(16 yacosa)

«  Hanpenne Mpese i eneprercka
eduracHocT
(4 uaca)

« Hanpentie Mpexe 1t OGHOBHBH
W3BOPH eHeprije
(4 uaca)

« Kynuu ezexrpuune exeprifje n
Hanpenke Mpeke
(4 yaca)

« TIpuMepH PeailizoBanyiX HanpeaHiX
€J1eKTPOCHEPTETCKHX MPEsKa
(2 waca)

Tpenopyke 3a peanusaunjy Hacrase:
Tpahetse HanpesoBaiba yueHHKa Ce O/BHja
Ha CBAKOM 4acy, CBaka akTHBHOCT je 106pa
TPWINKA 32 NPOLEHY HANPE0BaIba H
JaBakse NoBpaTHE HH(GOPMALje, &
OlerbHBaIe yueHIKa Ce OXBHa Y CKIALY Ca
TIpaBILTHHKOM O OLLCHHBaMY. ViCHHKE
TpeBa 0cI0C0G HaBATH H OXPAGPHBATH 1A
NIPOLLCIbY ]y CONCTBEHN HANPEaaK Y
OCTBApUBAIbY 3A/1ATAKA PEAMETA, KA H
Hanpesiak ApyriX yueHnKa y3 oarosapajyhy
aprymMeHTaumjy.

VYV yBomHoM jeny  oGjacHuTH
3Hauerbe TepMHHa nanpeone
enexmpoenepeemexe mpearce (HEEM).

[pu npUnpeMy JieKunja KOPHCTHTH
Hajcaspemenije pHMepe 10 Tala
PeasIn3oBaHuX npevepa HanpeHHx
eJIeKTPOeHEpreTCKUX Mpeska, oHy e
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Ontumuszaunja paga
AMCTPUBYTHBHIX
mpeka

@JIeKTPOCHEPIETCKHX
MpeKa 1 HaunHIMa 3
IBIIX0BO pellIaBaibe
Cruuarse 3nama o
caBpemeHIM
peterbiva 3a
Taphpupaie
eseKTpHuRe eHeprije
TpoumpuBarse 3Hatsa
0 Y1031 0BHOBbHBIX
W3B0pa ereprie y
ereKTpoeHEpreTCKIM
MpeKava

Crruake 3Hawba 0
HaumHvMa
ckuuITe A
enexTpHue enepritje

HaGpoju 1 o6jachn KpuTHuHa CTaiba
¥ CIICKTpOCHEPreTCKITM MpeaMa
Pastnkyje Haunhe peuiasarba
npoGiema BpuIHiX onTepehieisa
OBjacim yory caspemeniix
GaTephja y eneKTpOCHepreTCKIM
Mpexama

OBjacin HaunHe 3a carbelke
ryGHTaKa y CACKTPOCHEPTETCKHM
Mpeskama

OBjacHn y7ory e7eKTpHHITX
BO3IA KAO HCTPHOY HPaHITX
13B0pa eHeprje

HaGpoji 1 oGjackn yory
wHTANrEHTHIX ypehaja

OffPeak, PHEVs, (Plug-
inHybridElectricVehicles);
Caspemene Gatepuje 3a cKiaHUITe e
erteKTpHHE eHeprije:
Vnpanmarbe spuiy onrepehersiva ca
AKTHBHIM yuewhem Kynalia i MHAMHIKO
Tapuduparse;

Cmatberbe BpuIX ontepehersa;

Onnaratse / w3derasaibe HHBCCTHUMa
BE3AHNX 32 N3TPAILY HOBUX W/
nojauare noctojehux esemenara
ZMCTPHOYTHBHIX MperKa;

Cwmarsetbe ryuTaxa;

ONTHVATHO YBAKABAIE KBAHTHTATHBHHX
YTHUAja AMCTPHOYHpaHe MPOH3BOAIbE,
CKIQIMIITEILE CICKTPHUHE CIICKTPHIHE
enepruje, nosesusabe HEEM-a n
enektprunnx Bosuia, AMI cicrema, HAN,
WHTeTHTeHTHIX ypehaja Koa Kynaa
(MHTENMIEHTHO OCBETIberbe,
TEPMOCTATH....), CEH3OPA. MHKPO MpEsKa.
nporpama ynpansarba onrepeherbem (DR —
Demand Response). ynanpeherix
COfyTBEpCKIX AaTa 3 YIpaBIbale PAIOM
AUCTPHGYTUBHE MpeKe.

Hanpeane mpese
eneprercka
emrachoct

Criuare 3mata o
yrnuajy npviere
WHTHARREHTHIX
Mpexa Ha 3amTHTy
KIBOTHE Cpeaite
Criuame 3Hama
onpeaocTuma
npuvene

[ ——
Mpexa 3a kpajise
KopHcHike

OBjacn nozuTusan yriuaj
NIPHMCHE HHTITHTCHTHIX MpeKa Ha
SAUITHTY KUBOTHE CpeAHHE
OBjactm npeawocT MpiMere
WHTHIHTEHTHIX MPEKa 32 KPajibe
KopricHike

VIHTEATCHTHE Mpeke H 3alITHTa KUBOTHE
cpeathe (ynpasaibe pecypeina);
ExotoMeKa anan3a ysohersa
HTEAWTCHTHIX Mpexa (YeToBheNa je
NONA3HHM CTAILEM H HH]C YBEK
no3MTHBHA);

KopucTn kynaua, KopcTi cHadzesata n
pyIUTBA KaO eTHHE

Hanpeatie Mpesie it
0GHOBILHBH 13BOPH
enepritje

Cruuame snara o
OBHOBIHBIM
W3B0pHMa cHEprHje
Ka0 AUCTPHOYHpari
W3BOpHMa CHEprHe 1
HAUHHIMA IHXOBOT
nOBE3HBAIbA HA MPEKY

OGjactn yory OHE Kao
AMCTPHOYMpalH H3BOPH
eteKTpHHE eHeprije

‘OGjacuu u pasyme ynory u Moaeny
pania OME y enexrpoeneprerckom
creremy;

OME Kao ancTpHGyHpaHH H3Bopi
eneKTpHHE eHeprife,

Tpuksmysnsae OUE na HEEM-y, Vaora
n mozenu pana OME y
€J1EKTPOEHEPTETCKOM CHETEMY:

npomssoljaua ypeljaja u onpeme Heonxoxe
3a peanmsaunjy HEEM. V noriasssy mane
kyliHe Mpee MOACTHIATH yueHiTKe 1a caMit
ushally HatiHe Kako 1a ynanpee
noctojehe kyhwe micTaraunje. 3atim i
NpeACTaBHTH cBa TPeHyTHO MocTojeha
TeXHINKA PeLlietba 32 PEaTHIALIL]Y THX
Waeja (Tajmepi, naveTHN TepMoCTaTH,
NaveTHa OpojiTa HTAL...). Y pasbarse
HEPIUjOM y 3rpaama H rpaloBHMA
npesicragmti nomohy jeaxor (an Biue)
CO()TBEpa KOjH je AOCTYIaH HACTABHIKY.
Vietalhu koje cy cee npeanocth ysohera
HOBIX TeXHO/IOTH]a Y €/IeKTPOTEHEPIETHKY.
Tpu oGpazn sena OnTiMi3aumja pasa
AHCTPHOYTHBHIIX MPEka OOPATHTH Makiby
Ha MoryhHOCTH Cvarbersa BpuIHIX
ontepehersa, oxtararba / m3oerasarsa
MHBECTHILI}A BE3ANHX 32 M3TPALILY HOBIX
Wwian nojatiare nocTojehi eeMenara
AMCTPHOYTHBHIX MPEKa 1 CMalbebe
ryGimaxa.

OB WLBEBH Ce MOTY OCTBAPHTH
TIPeKO ONTHMATHOT yBaKaBarba
KBAHTHTATHBHHX yTHUAJA AHCTPUOYHPaHE
NPO3BOIIbe, CKIAAMIIITA CICKTpHIHE
eHepritje, enekTpUUHUX Bo3a, AMI
cuctema, HAN, niTennrentiix ypehaja
KOZ Kynaua (MHTE/IMIeHTHO OCBET/berbe,
TEPMOCTATH,...), CEH3OPA, MHKPO Mpea,
nporpawa ynpasmarsa onepehersem (DR —
Demand Response), yranpeheriiix
CO(YTBEPCKIIX A71aTa 3 YIABIbaIse PALOM
AMCTPHOYTHBHE MpeiKe.

Ox nporpava MosKe 1 ce oACTYMH 10 20
%, ann ra wopa 0106pHTH oaroBapajyhn
CTpyuHH OpraK LiKofe.
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Hasue mozyna:
Tpajare mozyna:

Enextpomarnernsam
37 wacosa

UWBEBU MOAYJIA

HCXOY MOAYJIA
o 3aBpuieTky Mozy1a yuennk he 6uTH y
cramwy na:

OBABE3HHU ¥ MPEMOPYYEHU
CAAPKAJN MOAYJIA

YNYTCTBO 3A
JAUJIAKTUYKO-METOANYKO
OCTBAPUBAILE MTPOrPAMA

o Cruuame OCHOBHHX
3Hamba u3 obnacTi
€/IeKTPOMArHETH3MA;

OGJacHH N0aM MArHeTa, MarHeTHOT M02ba;

IPAGIKH MPEACTARI MATHETHO N0be:

oGjaciu MarHeTia cBojeTa Matepije:

HaBele Nojeny MarHeTHi i

(epomarnenTIX MaTephjaia;

«  oGjacti W H3paNyHa MATHETIY HHAYKIU]Y
CTpyje y NIpaBOM NPOBOHIKY 1t OApEAI
theH Cviep;

o oBjacti MarHeTHy HAYKLULY Y HABOJKY t
HAMOTajy W OAPCAI et CMEp;

o objaci Marneherse GepomarteTHix
MaTepHjaTa 1t MATHETHI XHCTEpe3HC;

«  objacti MarHeTHo koo i Kan-
XONKHHCOHOB 3aKOH 1 W3paUyHA
BEIUIHE BE3AHE 32 MATHETHO KON

o oBjacii n H3paNyHA CACKTPOMATHCTHY 1
/ICKTPOHHAMIIKY CIUTY H OAPEIH BIXOB
cnep:

«  objacii dapasejes 3akoi it 1beroBy
NpiMeHy KOX MpaBoAMHHcKor
NPOBOAHIKA, HABOJKA 1 HAMOTAJa Y
MArHETHOM 110y

ompean emep HiyKoBaHe
enekTpomoTOpHE CHE;

«  oBjacki npHHLHN paza renepatopa
jeanocwepie cTpyje;

o OBjacti NPHHLHI paza eneKTPOMOTOpa
jeanoewmepie cTpyje;

«  OGjact CAMOHHAYKLI]Y H H3pasyHa

HHIYKTHBHOCT HAMOTA]

oGjacku ysajamHy YKL

oGjaciu punwII paza TpaHchopMATOPa;
oGjacku BpTIOKHe CTpyje:

peuasa sazate.

TEOPHUJA

o Tlojam MareTHor nosba (Mojam 1
BpCTe MarHeTa);

o TpadHuko NPEICTABLANE MATHETHOT
nosmwa;

o Marnetha cBojcTsa MatepHje
(MarHeTHa nepMeacIHOCT, BpeTe
MarkeTHiX MaTepujaia);

o MarnetHa nHayKumja;

o Buo - Casapos 3akoH (BeKTOp
MarHeTHe HHIYKLUtjE W BEKTOP
MarHeTHOr 1107ba);

o AMmepoB 3aKoi (MarHeTHo Mosbe
NIPaBOMHHICKOT MPOBOIHKE,
MATHETHO MOJbe HABOjKA 1 HAMOTaja);

o Marnehere (epomarneThix
MaTepujana;

o MareTu XHCTEPE3HC;

o DuyKe BEKTOpa MATHETHE HHIYKLHjC.

e MarnetHo kono. Kan-Xonkunconos
3aKOH;

o EsektpoMarneTHa cia (nojam
€IICKTPOMATHETHE CHJte, OapehuBate
BEKTOpa e/1EKTPOMATHETHE CHIE);

o Enextpoannammxa cuna ( y3ajamio
J1e10BaIbe /1B POBOZIHHKA Ca
CTpyjom, oapehyBaibe BeKTOpa
€JIEKTPO/IMHAMHYKe CHJIe);

o Hasojax n namotaj y MarnetHom
nosmy:

o EnekTpomarteTHa nayKi
(dapazejes 3axon, JleH10B0
npasuo);

o ViHykoBaHa e1eKTPOMOTOPHA CHAA Y
HAMOTajy 1 PABOMHH]CKOM
NPOBOJIHKKY, CMep HHIyKOBaHe emMc);

o EnlekTpomoTop jenHocmepie cTpyje 1
TeHepaTop jeaHocMepHe CTpyj

o MHIyKTHBHOCT KOia (HIYKTHBHOCT
Kanema, 3aBHCHOCT HHAYKTHBHOCTH

Ha noueTky MOAYIa yueHitke YIIo3HATH Ca WULBEBIMA 1
HCXOMMA HACTABE / YUeika, ILIAHOM Pl W HANHHIMA
ouerbHBaIbA.

O6anun wacrase

Monyn ce peanmsyje kpos crenehe oGnuke Hactase:
o Teopmjcka nacrasa (30 uacona)

o Bewde (7 uacosa)

Hozena o1esmeiba ua rpviie
Ouesbeibe ce A€ Ha 2 rpyrie NPITHKOM peaisaLije BexGit

Mecro peanmannje nacrane
« Vunonnua n nabopatopija.

Tpenopyke 3a peaansaunjy nacrase
o Tojam varseTHor n0sa 00panTH ocaarajyhn ce a

NPETXO/IHO 3Hatbe U3 0cHOBHE Ko, [To MoryhHocTi
noKa3aTH 1heros 0K nomohy rBO3CHE MubLEBHHE;

o CMepoBe BeUHMHA Y MATHETH3MY NpHKasuBaTh nomohy
npaBuia IeCHE W JIeBe PYKE WIH JIEBOT U JIECHOT 3aBDTHa;

o TIpHHIMN pajia e1eKTPOMOTOPA H FeHEpATOpa jeHOCMEpHE
CTpyje OBPANITH Ha peaTHuM MpHVEpHMa;

o MeljycoGuy unaykumjy u sprioxne cTpyje odpanut
TIPBEHCTBEHO OMHCHO;

o ToKoM peamsaunje MOAYIa yBeK ce NPHIPKaBaTH HCTOT
NIpUHLINA: TEOPETCKH OGJaCHHTH NI0aBY 1N 3aAKOHHTOCT,
nOTBpMTH je patyHcKn (Tamo e je To Moryhe) a onna
W3BPUWIMTH JEMOHCTPALH]Y HIH Mepera y 1abopaTophju;

o ToKoM Tpajarsa MOT1a PeaTHIOBATH HAJMAIbE jelaH TecT
3HaMa, @ APYTH MUCMEHH 3A/1aTaK PeaTH3oBaTH o
3aBpIIETKY OBOT MOAY/IA.

Ouemname
BpeioBaibe 0CTBAPEHOCTH HCX01a BPLIHTH KPO3:
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Kynun enextpuune
eHepruje H HanpeaHe
Mpee MHTENHTEHTHIX
MpexKa

HauMHIMa

o Cruuame 3Hama o
onminiawe pata
o CTHuake 0CHOBHHX

3narba U3 eKonoMIje
eneKTpoCHepreTIKe

OBjachm yiory Kynaua kao
aKTHBHIIX yueCHHKA Y
€J1eKTPOEHEPIeTCKOM CHCTeMy
Pasyme 3aBHCHOCT eHa
eseKTPHUHE CHepIHje, IPOHIBOAILE
W noTpowbe

OGjachn yzory yeohersa
NOZCTHULAJHIX Mepa 32 IPOU3BOILY
enextpiune enepritje s OUE u 32
YHECTBOBAILE Y CMarbelby BPLIHIX
ontepehersa

Kynuw eneKtpiune eneprije noctajy
AKTHBHI YHCCHUL Y ONTHMH3AMH paza
WHTEAWTGHTHIX MPEa;

Vpasmatse onTepeherbem y dyHKuHjn
NIPOMEHILHBE LICHE CIICKTPHUNE CHEprHje
(1teHa ce Merba y yHKUH]H TPOM3BOTHIX
TpoIKoBa);

ENCTHMHOCT LieHa eleKTpINHE CHEprije
he 3HauajHo nopacti a nporto3a Gyayhe
noTpowbe ekasmpahe ce Kao
BepoBaTHoha ofpelicHor HitBOa MOTpoIbe
NIpH PASTHUHTIM HHBOMA UCHa;
Violjerse nozcTHuajHmX Mepa (HoBuAHIX
HAKHAZA 32 YHECTBOBAILE Y CMAIbCIbY
BpuIKIX onTepehersa).

TMpuvepn ca peanzoBanim
peastzosanix npojekTima
nanpeanix HanpeHiT
€/1EKTPOCHEPTETCKIX | elIeKTpORHEPreTCKIIX
Mpeia wpewa y PenyGamun

CpGujn 1 y caety

© Viosnasaibe yuetike

OBjacn n Hasee npeaHOTH
PCATIOBAHIX NPOjeKaTa MAMCTHIX
CICKTPOCHEPIETCKIX MPEKa

AHAl3a YCIIeLIHO PEaTHI0BANIX
HANPEIHHX eICKTPOCHEPIETCKIX MPEKa Y
kyhavia,

AHAI3A YCTIELIHO PEATH3OBAHIX
HAINPE.HHX eleKTPOCHEPTETCKIIX MpEKa Y
arpazam,

AHAI3A YCTICLIHO PEATHIOBARIX
HAINPEHHX e1eKTPOCHEPIETCKIX MPEa Y
rpazoBuma.

KOPEJIAUMJE CA IPYTUM NPEAMETUMA

- Veony enextpoenepretiky
- EneKTpHuHe HHCTATAUIje f 0CBeTberbe
- EAeKTPOGHEpIeTCKH BOAOBH

- EHepreTcka eieKTpORHKa

- Ochose cHeTema ynpabatsa

- TlpemyseTHAmTED
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Hasus npeavera:

Toammmn ponn wacona:

Paspex:
Libe yuetba:

OBHOBJ/bMBH U3BOPHU EHEPTUJE

62 uaca
Yernprn

~ CTUuae 3Haika 0 0GHOBILHBHM H3BOHMA eHEprHje;
V11034 1 3Haua]y OMe y PasBOjy €NCKTPOCHEPTETCKOT CHCTEMa;

~ CTUUAME 3HaIba O 3ALITHTH KHBOTHE CPEAHHE;

~ Cruuame 3nama o HaunHima 3a npaherbe CHEeTCKe ehUKACHOCTH;

~ CTuuame OCHOBHHX 3Haiba MOTeHIMjaIMA e y Cpomju;

~ CTuuame OCHOBHHX 3HaIba 0 KAPAKTEPHCTHKAMA H MOTCHIMjaY CONapHE CHEPrHje;

~ CTUUAME OCHOBHHX 3Haiba O KAPAKTEPHCTHKAMA H NIOTEHIIjaTY CHEpTHje BeTpa;

~ CTuuame OCHOBHHX 3Haiba 0 KaPAKTEPHCTHKAMA H MOTSHI]ATY Fe0TepMATHE CHEPrHje;

~  CTHuake OCHOBHHX 3Haba 0 KapakTepPHCTHKaMa H NMOTeHUHjaty eHeprije Guomace:

_ Passujaibe CBECTH 0 OAPAKMBOM PA3BOjy 1 3ALITHTH KHBOTHE CTEPMHE H EHPIETCKO] e(MKACHOCTH.

WCXOMN YAYTCTBO3A
TEMA b o saspuieTky Teme yuenuk he Gutit y craiby "PE"O';K)"EE&I fN’}fMAJ L JIMJAKTHYKO-METOANYKO
na: OCTBAPHBARE [TPOFPAMA
« ynoswasame yieHika ca « Habeze KojH CBE OGANIL CHEpTHje OCHOBHN HOJMOBH: OGANII 1 «Ha noverxy Tewe yHCHHKE ynosHah ca
Ocwosmn OCHOBHIM MOjMOBHA 13 nocroje panicopvatue eHeprite, HULLEBING 1 HEXON HaCTane /
nojmoni o OGHOBLIUBIX 13B0pA o oGjacim octosie Tparcopmaunje eHepretcke pesepe. VeI, TAHOM Paa i N
00HOBBEHBHM eHe| ie . 06: . OUCHLHBAILA.
J— HeprHj eneprije I, BPCTE W KBAIHTET CHeprie,
e o Wanpabi npersie ocHOBHAX NpoGiewa y | TpaiicopMallja eneprije Meeto neamsaic macrane

caBpemeHoj cHepreTHIU

 HaBeae OCHOBHE CTPATETHjE Y CABPEMEHO]
enepreri

o KPaTKO OMHIE HCTOPHCKH Pa3Boj
NPOI3BOIILE H NOTPOWIHE eHepritje

TpoGaemi it cTpaTeriije y capemeHoj
enepreTiin

HlcTopHjekH Nperiel npomsoike i
noTpowibe eneprije

3ammiTa wupoTHe
cpeaune
W pazaosm 3a
passoj u npuveny
OME n
eneprercke
euracnoeTn

 CTHLGILE OCHOBHIIX 3Haba 13
0G1ACTH 3ALITHTE KUBOTHE
cpente

« noTpede 3a npuMeHoM
OGHOBZHBITX 13B0pa CHEpTHjC

« yCBajatbe OCHOBHIX 3Harka 113
CHepreTeke euKacHoCTH

©  yKake Ha y3poKe KIMMATCKUX NpOMeHa

e nasesie CTPyKTYPY HajBehux noTpoiasa
eHepruje Ha cBeTy

objachn wta oyxsata Kjoto cropasym

o maseze ochosHe npasue crpateruje EY 3a
CMarbelbe eMHCH]E LITETHIX racoBa

©  OBJacHH N0jaM CHIyPHOCTH EHEpTETCKOT
cHanGesarwa

©  HaBe/e OCHOBHE MEXAHH3ME 33 CMMCHbE
HeraTHBHHX YTHLaja 110 JKHBOTHY
cpenmny

o HaBejle OCHOBHE CTPaTErHje 3
crimynaunjy npumene OUE Kozt ac 1y
ety

Kinmatcke npovene i eKonowki
npoGen.

CrpyxTypa Hajsehux nponssohasia,
Kjoto npotoos.

Crpaternije EY 3a cMancrbe eMuchje
wrTeTHIX racosa.

CHrypHOCT eHepreTckor cHanGeBarba
VeaBpuiasare eiKacHoCTH it
CMarberhe HeraTHBHIX YTHLGja 10
KMBOTHY CpeaHy.

Crimynaunja 3a npumeny OHE 1
CHEpreTCKe CHKACHOCTH Y CBETY It
KoA Hac

 Teopujcka nactasa ce peanisyje y
I TI0BANON MYTHMEMATHON
xaGuiery 31 OME

QuernBare TEOPHICKOT Aea npeameTa

BpeanoBaibe 0CTBIPEHOCTH HCXOAD BPIIKTH
Kpo3:

«  npaherse ocTBapeHOCTH HEX0AD

o Tectone suama

OxBupun Gpoj uacosa no rewawa
© OCHOBHH 110}MOBH 0 OGHOBBHBIM
W3BOpHMA eHeprije
(2 uaca)
© 3auTHTa KWBOTHE CPEAMHE 1 PA3IOIN 32
passoj u npuveny OME u ereprercke
eukacrocTi
(4 uaca)

o Eneprercka edukactioct

(4 uaca)
© OGHOBIHBH W HEOGHORLHBH HIBODH
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Eneprercxa
eukacnoct

® CTHIAIbLE OCHOBHHX 3HAILA W3
eHepreTce edrkacHoCTH

 HOAM3ANE CBECTH YueHHKa O
eHepreTekoj erkacHoCTH

objacHu nojam exepreTcke euKacHoCTH
Hasezie 3Hauaj EE y caBpemeHOM
cpywrTsy

HaBezie MeToze H 0Gjacki HaunHe
npumene EE y caBpemenom apymtey
HABPOj1 HEKOIIMKO NPHMEpa yeTielHe
npumene EE y Cpouju

oBjackm nocTynak mpadynasama EE y
COMPTBEHOM OKpYKeHy

HaBe/Ie HEKOMMKO MPHMEPa eHEPreTCKH
edurachix ypehaja

oGjacHu nojamM HHAMKATOPa eHepreTcke
edmkacnocTy n nasese npuvep

3Hauerbe U 110jav eHepreTcke
eduracrocth (EE), 3nauaj EE.
Meroze u naunnn npivene EE
(uHaycTpuja, 31pascTBo, caobpahaj,
T0JLONPHBPE/Ia H KOMYHAIHA
eHepreTiKa).

Tpuvepn yenemne npiviere EE y
Cpomju.

Wspauynasarse EE y contaeHom
OkpyKetby (wKona, 10MaliHHCTBO).
TpnvepH eHepreTcki euKacHix
eneKTpHuHIX ypehaja, wHANKaTOpH
eHepreTcKe e(HKacHOCTH.

O6HOBLUBH H

« KoMmMapaTBHO Nopelerbe
GHOBHBIX 1

HABCIC OCHOBHE PasAKe H3vehy
OGHOBILHBIX 1 HCOGHOBIBHBIIX H3BOPA

OcHOBAM M0jMOBH 1 pasaNKe wvehy
OGHOBILHBIX 1 HCONGHOBILIBIX

HeobuobbuBH HEOTIGHOBBUBIX H3BOPA eHeprije w3BOpa eHeprije.
eneprnje exepruje * HaBpojit ocHonie kapaxreptike OE. Kaparrepucrike OHE 1
HaBeie OCHOBHE MOTEHLIjaE 32 Pa3BOj noTeHuMjanH.
OME Hctopujat npivene OME.
 _Kparko onuue uctopujat npimetie OUE
® CTHL@IE OCHOBHHX 3Haiba 0 * objacnu nojam exepruje cyHua, Enepruja cynua, npouena pecypea,
Coaapua COTIAPHOj eHepriju o zeduimie conapHy KOHCTAHTY coNapHa KOHCTaHTa.
eHepruja  NOZM3aIbE CBECTH O YNOTPeOH | o ofjachu npotiec Nposiacka CyHuesor Tponas 3pauetba kpo3 atmocdepy
conapHe eHeprije Kao ejieHe 3apauera kpo3 arMochepy (nupekTHo, Mdy3HO 3pauetbe,
(uncre) enepruje JecuHmIIe MOBPUIMHCKY CHATY 3paterba anGeno).
oBjacHu yTHLA]j IPOMeHe NofokKaja Jemmmumja jenwor cyna,
CyHIIa  3eMbe Ha NOBPIINHCKY CHary NIOBPLIHHCKa CHATa 3pavierba,
CYHUEBOT 3pauesa npoMeHa MosloKaja CyHLa i 3eMIbe.
oBjachH MOCTYNaK Mepetba CyHIeBOr Meperse u spauyHasame jaunne
3paverba Ha MOBpIHHH 0ApeheHor CYHUCBOT 3patictba Ha NOBPIIHI
Haruba onpeletior HaruGa, Ha oxpehetioj
©  oGjactu ynotpedy tabena cyHuesor JoKauHjH.
3paviciba ‘TaGene cynuepor 3pauetba (HesHe,
*  0GjacHn OCHOBHM MPUHLMN paja 1 MecetHe, ronibe).
HaveHy KOHLeHTPAaTOPCKHX CHCTeMa KoHLUeHTpaTopeKm cuetemi (cheremi
©  0GjacHH OCHOBHH NPHHLIM pata cHCTeMa 33 KOHUHTPALUH]y CYHUBHX 3paKa).
3a NPUNpPeMY TOIUIE BOJE U HaLpTa CHcTeMH 32 mpunpeMy TorIie BOJE.
OCHOBHY 610K memy Tlpumepu coslapuux cucrema
HaBesie HEKOHKO MPHMEpA CONApHIX
cHcTeMa y mpaken
 CTHLLAH OCHOBHIX 3atha O ©  YKpATKO OMHLLE HCTOPHAT pasBoja Heropujar, PN crioj, oToHanoncka
oTonanoncka TexHoOTHjH hOTOHATIOHCKE (OTOHANOHCKIX cHCTeMa KoBep3Mja.
Kompepsuja

KoHBEp3Hje

objackm npuuwn dopmuparsa PN croja

Marepujai 3a i3pan

eHeprije
(2 waca)

«  Conapna ciepruja
(8 uacosa)

©  Qoto-Hanoncka koHBCpIHja
(8 acosa)

o Eneprija nerpa
(8 wacosa)

© Xuapo-chepritfa M Xiipo-
caektpae
(8 wacosa)

« Teorepvatia chepritfa
(3 naca)

« Buovaca
(3 uaca)

© OME ka0 JMCTpHOY-HPaiH rerepaTop
(5 uacosa)

 Konnepsuja u axymynaja eneprife s
OGHORILHBHX H3BOpa
(5 uacosa)

 Pasoj u npivena OUE y CpGiju
(2 uaca)

Ipenopyxe 3a peatusaunjy Teopujcke
HacTase

Tipahete 1anpesionara yermka ce onpija
2 CRAKOM HaCy. CBaKA AKTHBHOCT je 00pA
NDHIIMKA 32 NIPOLCHY HANPEIOBAILA M AABAILE
nowpatiie MdopMaLIe, a OllerbHBaLE
yueHmka ce OABHja y KLy ca
Tpanmmikom o onemubary. Yueruke
TpeGa ocrIocoG haBaTH W OXPAGPHBATH S
TIPOLCHsY]Y CONCTRCHH HATIPEAAK Y
OCTRAPMRAILY FATATAKA IPEAMETA, KaO 1
HANPEAK APYIHX YHEHHKA Y3 0r0Bapajyhy
apryveraunjy

TIpIMKOM PeaM3AILe HACTARE KOPHCTHTH
wrTo Behoj MepH My THMEMjaHH caTpa).
YHEHMKY 1ITO G1IAE IPHOIAHTH HOBE
Tojmone. M3naratse TeMaTci jeanmia
NDHIATOIMTH YHEHHKY. TA€ TOA e T0 Moryhe
npHHIANE W TI0jaBe oGjaubaRATH
CylITHHCKH Ge3 YIOTpeSe KOMIIHKOBAHOT
MATEMATHAKOT ATapaTa.

TIpiiokoM peasaiie npeavera
KOHCTHTH LTEKE, CHKE, G10K-Mjarpase
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® noM3aILe CBECTH O YNIOTPEGH
(oToHANOHCKIX CHETeMa Kao
W3B0pa UHCTE eHepritje

H 1eroB 3Hauaj 32 POTOHANOHCKY
Konep3ujy

HaBele OCHOBHE MaTepHjate Kojit ce
KopHCTe 32 (HOTOHAMOHCKY KOHBEP3H]Y
JeuHIne WTa je o poToHanoHcKa
heanja

oBjackH KOHCTPYKIH]y doToHanoncke
heanje

oGjacHi epekTe TeMIIEpaType CyHICBOr
3pasieHa HA TeXHHIKe KApAKTEPHCTIE
otonanoncke hemmje.

objackn opmrparse DH nanena
CAMOCTAIHO TYMaH KATAIOUIKE MOJATE
nponssohaua ®H nanena

HaBexe ocHoBHe npivepe npiviere DH
Moyaa i nanena.

objacki nocTynak AnveHzHoHNcara GH
NaHena 1 HABEE KHTEPHiYME 3
Anven3HONICae

(poronanouckux (OH) heauja,
koncTpykuwitja ®H heanja

VTuuaj TemmepaType cHare cyHieBor
3paueiba Ha Kapaktepnike OH
heaje.

®H moyM 1 NaHeAN, CTaHAApIHE
KOHCTPYKUHje MOJIyja, criajatbe
Mojysia y mamene.

Karasomkw nosaun npoussofaua dH
naena.

Tpuviene OH Moay.ia i nanena
(cueTenn ca Gatepujama, pa Ha
MPpEKH, IPHMEHA Y ayTOMOOHIICKO]
HHAYCTPHH).

Jlumensuonucase GH nanena.

Enepruja
BeTpa

® CTHLAHE OCHOBHHX 3Haa 0
CHEpIHjH BeTPA M IheHO]
npiviehin y OHE.

© NoM3AILE CBECTH O YIOTPEGH
CHeprHje BeTpa Kao H3B0pa Y
cucremy OME

YKpaTKo onuue uetopujat kopuinherwa
CHEprHje BeTpa Y Jby/ACKO] LHBHIH3ALMH.
JedmHHLLE WTa je TO BeTap, i oGjacki
nojasy BeTpa Kao jeaHor 011 Gk
CyHUEBOT 3pauetba.

yenoctasu Besy usmel)y chare u 6p3une
BeTpa

oBjacku MepHe MOCTYNIKE 1 HaBeae
MHCTpYMEHTE 3a Mepetbe Op3HHe BeTpa.
oGjacHu nojam pyske BeTpoBa

0BjacHH WTa je To BeTpOreHepaTop 1
IHEr0B OCHOBHH OCHOBHH NPHHIMI Paja
YKPATKO 0GJaCHH KOHCTPYKILH]y
BETPOTYPGHHE H HaBele OCHOBHE
TEXHHYKE KapaKTePHTHKE.

yenocTasm Besy nsviely BrcHHE CTyGa 1
Xpanasoct Tepena u TSR (aktopa
0BjachH NOCTYNaK MpoLEHe eHeprije
BETpoArperara i Haseze npuvMep

OnuLLIe KAPAKTPHCTHKY CHare
BeTpoarperara

0GjacHi OCHOBHE KOHUETLHje reHeparopa
Y BeTpoarperatuva

Jedmnne nojam hapve setpoarperata
HaBeJie NPUMEPE NPUMEHe MaJIuX, MHHH

Hcropujat kopumhera enepruje
BeTpa, BeTap Kao 00IHK CyHueBe
€eHeprije, MpoueHa cHare BeTpa.
3aBHCHOCT CHare 0 Gp3HHe BeTPa,
MepeHhe H MpoLIeHa Gp3HHe BeTpa,
py#a BeTposa.
BeTpoarperari-ocHoBHH N0jMOBH,
TPHHLIN pajia.

Konerpykuuja setpotyGuna, crara u
crenen uckopuhiersa BeTpoTypouHa,
TSR (pakrop, yuiaj BHCHHE CTYGa
XpanasocTH TepeHa.

Tpotiena eneprije BeTpoarperara,
XHCTOrpaM i (GaKTop KanaunTera
BeTpoarperara.

KapakTepHcTika care
Betpoarperata, "S" kpnsa.
Kapaxteputine Gpsite
BeTpOTYpOMUHE.

Komuenuje reneparopa y
BeTpoarperatima, peryJaunja opsune
BETPOTYPOHHE 1 3AWTHTHH
MEXaHH3MH.

Dapwme Betpoarperara.

Mautu, MHHH 1 MHKDO BETpOArperarn

yeHUX MoMarania Koju he
YHCHHIIMMA ONAKIIATH PASYMERAlbe H3TArare
Marepije. Tavo e je 10 voryhe yuermiuna
12 4y OPrANHIORATH H IPHTOY
esocTpajy.

TeCTORE MPHIATOIITH TeNATCKIN

HAjARbe TP Y TOKY 110
TeCT YDAUTH. 1A Kpaly HIKOMICKE TOAMIE.

Hanowen:

JL03B0CHO OICTYTIAILE O IPOTPAMA MOKE
1 GyJte 110 20%, Q1M 12 MOpa A 005pHTH
oarosapajyhi CTpyuHI Opran lKoze.
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M MHKPO BeTpoarperath u oGjacki
OCHOBHE TeXHHIKe KAPAKTEPHTIKE pata
Ha MPesK H H30I0BAKOT paza

oGjacHH MpoILEYpy ANMCH3HONHCaIba
Maahx BeTpoarperara

(0,3-300kW) Pan Ha Mpexi
Wson0BaNN pax.
JIMEH3HOHHCaILE MATHX
BeTpoArperaTa-NpOLICHa CHeprijc,
eKoHOMCKH acneTH Kopuihersa
chepruje Betpa

® CTHU@HE OCHOBHHX 3Haba U3
0BAaCTH XHApO-eHepruje 1
MAHX XHIPOEICKTpaHa

aBCAE CKONIOWIKH NoTeHMjan MXE
HaBeJie eKoHoMCKH noTenujan MXE
OGjaciH TeXHiuKe KapAKTEPHTHKE

Besuke XuapoesnekTpate-
Tpanwonanni OUE.
EKOIOLIKH i1 EKOHOMCKH NOTeHLItjan

XwapoenekTpane 1epoBona MXE H HatumHe noaraisa mamnx XE. vare XE, ocHosHn
naseze pete Typonta MXE KOHLENT pazia 1epHBALHOHHX
0BjacHH OCHOBHE BPCTE reHepaTopa y Xupoesektpana (run-of-the-river).
MXE L{eBOBOH ¥ THIIOBH TYPGHHA.
oBjacku noctynak oapehuBama npoToka CHHXPOHH H aCHHXPOHH FeHEpaTopH.
W nana OnpelyuBatbe npoToka u nata,
oz6jachu NocTyNaK npolieHe cHare npouena crare 1 eneprije MXE,
enepruje MXE ONTUMANHH MPOTOK.

HaBeJle MpHMepe NpHMeHe eHeprije Paj Ha Mpesku 1 M30710BaHK pajL.

namme 1 ocexe u eneprije Tanaca y OME EHeprija inme i oceke, eHeprija
Tanaca.
Torenuwnjani Cpoie u npivepn
MHCTATHCAHNX KaNAUNTHTA.

© CTHI@Me OCHOBHIX 3Hatba 13 0BjacHH Nojam reoTepMaHe eHeprije LlTa je reotepmaina eHeprija,
Feotepwaana (eotepmatie etepruje 0GjaCHH MPHHILAN NPOW3BOIIHE uetopujat kopuihersa u potena
enepruja o passhjaibe CeCTH 0 NpUMEHH elleKTpUYHE eHEprHje H3 reoTepyaIHe pecypea.
reoTepMaltHe eHepruje Kao eHepruje TlpousBoma eneKTpHIHe
W3BOpa uHCTE eHeprije HaBelie HauMHe yNoTpede reoTepmaie eneprije(enextpane Ha "cysy" napy),

eHepruje 3a rpejare u xahere "Flash" enektpatie, GHHapHe

HaBE/IC IPHMEPE NIPHMEHE FEOTEPMAITHE enekTpaHe.

eHeprije y nossonpuspenn Vnotpeba reotepmaine exepruje 3a

yKake Ha MOryhHOCTH pasBoja rpejaise u Xnaherbe.

TeoTepManHiX H3BOpA Vnotpesa reotepmaie eHepruje y
TI0BONPHBPEH.
TeXHOOUIKH 1 €KOHOMCKH Npersie
pasBoja reoTepMATHHX TEXHONOTHja,
NPEAHOCTH H YTHIA] Ha KHBOTHY
cpemh;

o CTHUAIbE OCHOBHIX 3HaMA O HaBeJie 3Hauaj) GHOMAce Kao pecypea 3a Bromaca Kao W3B0p CHEprje,
Buowaca OME

GHOMACH 1 HheHoj npHVeHH Y
OME

omie noctojehe cTame ca acnexta
yueurha Gromace y yKyIHoj eHepreTcKoj
notpoutbi

HABEJIC MPOLICHY HHCTATHCAHIX
KanaumTeTa

npersien pecypea.
npouena yuewha y ykyntoj
€CHEPTeTCKOj MOTPOLIHH 1 MpoLeHa
MHCTAJIHCAHNX KanaunTeTa.

Mase eniektpate Ha GHoMacy,
Ouoamsen.
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OGjacHM CTPYKTYPY MAIHX €1eKTpana Ha
Gromacy 1 Goansen

waseie MoryhwocTi Kopuiihersa
KHBOTHICKOT OTNIAZA KAO CHEPreTCKOT
w3Bopa

Eneprija u3 KHBOTHI,CKHX OTIajaKa.

OHE
Ka0 AUCTPHOY-
npanu
reepatopn

® CTHLIAHE OCHOBHHUX 3Hawba 0
OME Kao ancTpuGympanim
renepatopiva

objachn nojam aucTpuGymupane
NIPOH3BOILE eHeprije.

HaBe/le OCHOBHE KapakTtepuctike OME y
pazy Ha Mpeku

OBjacHH MPHALIN KoreHepauije

HaBesie OHCHOBHE KapakTepucTiike OME y
H30.10BaHOM paty

YKa@kKe Ha npoGeM HeIOCTYHOCTH
eleKTpHYHE eHEprHje y CBETY

yaxe Ha npensoctn OUE y ommocy na
TIpowIHperhe AHCTPHOYTHBHE MpEwe
HaBeJte 0CHOBHE NPOBEMe CTOXACTHUKE
npomssoase y OMIE

omHIIe CTPYKTYpY W HaBene
KapakTepHCTHKE H30J0BAHUX CHCTEMA
OME 6e3 u ca MoryhHocTH akymysHcata
enepruje

JluctpuGympana nponsBomha
eneprije. OME y paxy Ha Mpeskit.
TpeTeapate noTpowaua y
npomssobaue, Korenepatija.

OUE y i307108aHOM pazy.
HelocTyHOCT eniekTpHuHe eHpritje
BeMKOM ety CBeTCKe oy altuje,
exonomcke npeaHocti OUE y
O/IHOCY Ha NPOLINPEHhEe MPEIKe Wi
Kkopuuifiere ausen-arperara.
TIpoGiieMH CTOXACTHUKE NPOH3BOIbE
y OME.

W3onosanu cuctemu 6e3 u ca
wmoryhouthy akymyscaiba eHeprije,
XHOPWHH H30I0BAHH CHCTEMH,

Kousepsuja n
akymyaaunja
enepruje 3
0GHOBBMBIX
wisopa

« CTHLAIE OCHOBHIIX 3Haba O
TEXHOOTU]H KOHBEP3HC 1
akymynaunje enepruje 03 OUE

waeste BpcTe ypebaja enepretcke
enextponnke y OUE

HaBe/le OCHOBHE BPCTE aKyMyJIaTOPCKHX
Gatepuja koje ce kopucte y OME 1
1HHXOBE TEXHHUKE KaPAKTEHCTHKE
0GjacHu MOCTYNaK IMMEH3HOHHCaRA
akymyaTopekux Gatepija y OUE
0Bjachi eHepreTcke KapakTepHTHKe
BOJIOHHKA 1 MOrYRHOCTH HeroBe
npuvere y OUE

HavepTa CTpyKTYpY ropusHe heauje 1
objacku npHHIIN pana

HaupTa GII0K LieMy TONIOTHE MyMie,
0GjacHH OCHOBHE JE/I0BE 1 HAuHH paza
HallpTa 610K LIeMy e/IeKTPOBO3IIA,
©0GjacHu OCHOBHE 1e/I0BE M HAYMH paja
HalIpTa 610K LIeMy BO3IIa Ha BOAOHHK,
0BjaCHU OCHOBHE E/I0BE 1 HauHH pazia

EHepreTcka elleKTpOHHKa y
chetemima OHIE (1HsepTopi
WCTIpAB.LaH, PeryIaTopH).
CRAaIHIITeIse CHEprHje, XeMHjCK
13B0pH CHeprHje, 0710BHE Gaepije 1
Gatepuje ca moryhHouhy ayGokor
NpRKIbCHLA, OCTAIE BPCTe DaTepHa.
Jlinversionmcarse Gatepija y
cucreminvia OME.

EHepruja BooHIKa, HauMH A00Hjarba
BoaHIKa, ropuBHE hearje.
TonoTHe MyMre, eNeKTPOBO3HIa,
BO3ITA HA BOTOHMK.

Pasnoj u npuvena
OME y Cpujn

* CTHLAIbE OCHOBHUX 3Hatba O
moryhHocTima npimetie OUE
y cpouju

waseae Moryhocto npumerie OME y
CpGiju

OMHIIE CataIIbe CTaMke KO HAC H Y
cBety

MoryhiocTi npivene i
notenunjani OUE y CpGujn,
cajaibe CTaibe NpHMeHe, NpUMEpH
NPUMEHE Y OKPYKEHbY.





image350.png
YKaKe Ha TI0CTOjatbe 3aKOHCKe
perynatuse y obnactn OME

oGjacHi npolteype 3a cyBeHIHORHCaE
npoissonsse exeprie i3 OME koa Hac i
¥ caery

YraKe Ha MOryhHOCT pumaHCHiCKiX
ToACTHIAja MPOH3BONsE CHEpTHjE I3
OME

OMHILE OCHOBHY MPOLEIYPY MPHKTLYUCHA
MAUIHX e/1eKTpana Ha AHCTPHOY THBHY
Mpesky

Jlomahn npowssofjaun onpeme 3a
OHE

3aKoncka peryaatha n cyGBenuije
3a npoi3BOAIbY eHepruje w3 OHE Kox
Ha Wy cBety.

Pery.1atopHo-npasii OKBHp it
(HHAHCH]CKO KOHOMCKH MOZCTHILA]H
3a mrpamsy Mannx OME y CpGuju.
TIpoweype MPUK/bYUeHa MaTiX
e/IeKTpaHa Ha AHCTHOY THBHY MPEKY.

KOPEJIAUMJA CA IPYTUM MPEAMETUMA

- Ochose eekTpoTexHke

- Dwika

- Xemnja

- Ochose mawnHcTBa

- EHepreTcka eneKTpoHiKa

- EneKtpuune Mauime

- OcHOBE CHCTeMa YNpaBIbaIsa
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o1 6poja HaBojaka, AMMeEH3Hja 1
Jearpa);

«  EnextpomoTopna ciia
caMoHHayKIIHje;

o Mehycodna niaykunja;

o Tpancdopvarop:

«  Bpmiowkne cTpyje.

nipafierse 0CTBAPEHOCTH HEXOAR
TecToBe 3Haiba

aKTHBHOCT Ha uacy

npahetse npakTIIHOr paza
CaMOCTaTHI MpAKTIH pai

OcnocobbaBare
VieHiKa 3a NpaKTINO
npoBepasatse nojasa it
3aKoHa 13 0B1acTH
caekTpOMArHCTIBM,

TIOKAAC y3ajavHo JIGjeTBO MarieTa,
Markera it MeKor rBoha, Kao 1
eneKTpomarketa;

M3EPH HHAYKTHBHOCT KaeMa;
W3BOH 3AKLYIKE O MPOMeHH
WHYKTHBHOCTH Y 3aBHCHOCTH O
npoveHe 6poja Hagoja, MMCH3Ma
jearpa;

TIoKaKe NpHVEpe CaMOMHAYKIHE 1t
oGjachi npivepe 3 MpaKce.

BEXBE
 Marteti un eneKTpoMarneT;
o Kazewosn;

o EacKTpomarHeTiia mnaykija.

TIo MOrYRHOCTH, y JeAHOM TEpMHITY PALHTIE JeAIy BEADY.
Jeztia BeGa ce pai 182 COjeNa LIKO/ICKA HACa 1 32 TO
BpeMe TPeBa Aa e YPAe CBa MCpeba i OOPALC pe3yTarH;
V siaGopatophji TpeGa 1a Gye A0BOJHO PALHIX MECTa Ad
32 jOAHIM paIHitN CTONOM GyAly ABA A0 TPH YUCHHK;
TI0HETaK BEHOH YCATIACHTH Ca TEOPHiCKOM HACTABOM TaKO
1 oaroapajyhe BekGe Cliele AMAX HAKOH O0paze
‘TeopHjcKor rpanBa;

Te roa je Moryhe, 1aGopaTophjcka Mepersa NOTBPANTH it
pasyHCKIM MyTew, Wi ypazuTi oarosapajyhy
cimynaujy Ha pauyHapy.
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Pazpen:
Hasus Mozysa:
Tpajame Moayna:

Apyr
VBox y HamsvenmuHe crpyje
18 yacosa

UMbEBH MOAY.JIA

HCXOAU MOAYJIA
Tlo 3aBpuieTKy Moy 1a yueHuk he GutH y
cramy na:

OBABE3HM Y MPEMOPYYEHU
CAZIPAKAJN MOAYJIA

YNYTCTBO 3A
JUAAKTHYKO-METOJAMYKO
OCTBAPUBAISE IPOTPAMA

Vesajaibe 3naiba o
OCHOBHIM BeMIMHHAMA Y
TeOpH]H HAIMEHHIHIIX
crpyja: 20GHjaie
HaIMCHIHE
eleKTpOMOTOpHE Citne:
napaverpi it
npecTaBbambe
HAUIMEHINHIX BEHUIHA;
onepaunje nax

HaHIMEHI HIM

[ —

« OBjacii NpO3BOMILY HAIBMEHITHE
elleKTPOMOTOpHE CiLe;

o oBjact, npHMEHH I H3pauyHA apaMeETpe
HAHIMEHINHIX BEAHAHIA;

o NpeAcTaBM HAMIMEHIHC BeMMIHE
nowohy dasopa 1 KoMIICKCHHX Gpojesa;

o caGupa u 0Ay3uMa HAIBMEHITIHE
Beammie;

Tlojan 1 3iatia) HAMSMEHIHE CTpYje.
Jlobujarse mpocToneproHe
ertekTpoMoTopHe cine. enepatop
HaU3MEHIYHE ENIeKTPOMOTOPHE CHte;
TapaMeTpit HaH3MEHIHIX
BeunHa (TPeHyTHA BPEAHOCT,
amnanTy ta, nepuoza, (aza
noueTHa asa, yIecTaHOCT, KpyKHA
YHECTAHOCT, Cpeliba BPEHOCT,
eeKTHBHA BPEAHOCT);
TpesicTaBsbathe HaH3MEHHIHHX
seuania nomohy (asopa;
TpescTaBbatbe Han3MeHHIHHX
BenIa noMohy KOMIEKCHIX
Gpojena;

Cabuparbe 1 011y3HMare
HAUMEHIUHIX BENHYHHA;

Ha N0UETKY MOAYAa yUCHHKE YIIO3HATH Ca LICBHMA 1
HCXOMMA HACTABE / yerba, ILIAHOM Pala 1 HAWHHHMA
oueibHBaILA.

OB nacrage
Moxy ce peansyje kpos crenche obake Hacrane:
«  Teopujexa nacrasa (10 wacosa)

«  Bexbe (8 uacosa)

Mojena ojebeisa ua rpvie
Oliesbetse ce A€ Ha 2 rpyTie NPIIHKOM pearsaitje:

*BeKOH

Mecto peannsannje nacrase
« Vunonnua n naGopatophja

Ipenopyke 3a peanusaunjy nacrase
«  Ha nouetky obpaze HaiveHIHI CTpyja 06paniTit

OCHOBH N10}MOBE I3 TPHFOHOMETPH]€ YKOTIHKO HICY
oGpabyen y MaTevarHL.: aeduuncaT
TPHIOHOMETPHjCKe yHKLHje, TOK TPHTOHOMETPHCKIX
ymkuja, nojam pasjaa;

o JleTambHo OGPAHTH NAPAMETPE HAIMEHHIHIX
BEJIMYHHA;

« ToKow Tpajaiba MOAYIa peaTH30BaTH HajMarbe jexan
Teer amara.

Oueiwupame

BpeHoBalbe OCTBAPEHOCTH HCXOLA BPLINTH KpO3:

npaherse ocTBapeHOCTH HCXOZA

TecToBe 3Hatba

aKTuBHOCT Ha Hacy

npaliesse npaxTiHOr paza

CaMOCTAHH NpaKTIHH pay

e e e
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o OcrniocoGumaBatbe yueHnKa
33 MepeIba HAIIMEHINHITX
Bemmia,

H3MepH HaH3MeHHUHH HarloH
ocuocKonom;
Msviepn hasity pasaviky 1sa nanona
ocuIIoeKonoM;
VI3MepH YHECTAROCT OCLILIOCKOMOM.

BEXBE

Mepeibe Ha3MEHIMHO HATOHA
AHAUIOTHIM W AMTHTATHIN
HHCTPYMEHTHMA;

Vnosiiasarse ca HaumHOM
Kopuuhersa ocuiLiockona;

Mepetbe napaeTapa HaiMEHIHOT
HATlOHa OCLIIOCKONOM:

Mepeibe hazie pasiike Asa Hanona
# YHECTAHOCTH OCLUTIOCKOTIOM.

Tlo MoryHOCTH, y JeHOM TepMitiy pauTi jeaiy
BorKGY, @ HAJBILIC MET BEAKOH Y JeAHOM LWHKTYCY:
Jena BerkGa ce pait 18a criojeHa WIKO/ICKA Uaca 3
To BpeMe TpeGa 1a ce ypaze cBa Mepersa i 0Gpate
pesyiTati;

Tae ron je woryhe, aaGopatopiicka Meperba
TIOTBPIINTH H PatyHCKIM 1yTeM, WK YpaiiTh
oarosapajyhy cuvyauujy Ha pauyHapy;

Y naGopatopuji TpeSa 1a Gyzie J0BOHO paix
MECTA 13 3 Je/IHIM PAZHHM CTOIOM GyJ1y 21Ba 210 TpH
yuenmka;

TloueTak BexGH yCaracHTH ca TEOPHCKOM HACTaBOM
Tako 1 oarosapajyhe BexGe ciiele OAMAX HakoH
00paLe TeOpHCKOr rpaaB:
VIIO3HATH yHeHIKE ¢a HaumHOM Kopitiherba
OCLHIOCKONA.
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Hasus mozyna:
Tpajase Moayna:

EaemenTn y Koy HAH3MEHHYHE CTPYje
22 uaca

UM/bEBH MOJIYJIA

UCXOIU MOYJTA
o 3aBpiieTky Moayia yuemu he G y
craiby na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAZIP)KAJU MOAVJIA

YNYTCTBO 3A
JUJAAKTHYKO-METOAUUYKO
OCTBAPUBAILE MTPOIPAMA

Venajare ocHOBHIIX 3Harba
o caemerTiMa y Koy
HanBMeHIIe CTpYje;

Mspasywasatse unezatice
enemenara;

Vispatiynasarse chare;

.

HalpTa Bpemencke n dasopexe
Jujarpave 3a HarloH  CTpyjy Y Koy
Ha3MEHIHE CTpYje y KOMe ce HanasH
jezai o1 ereMenaTa: OTHOPHIK, KateM
WM KOHICH3ATOP;

©  W3pauyHa KOMIUICKCHE HMNeaatce
e/leMenaTa, peakTHBHY OTIIOPHOCT
KQJIeMa M KOHIIeH3ATOpa;

«  objackm nowatarme Kanema y Koty
HaU3MEHHYHe CTpYje;

o oGjackM MoHAMmArbE KOHEH3ATOpA Y
Kol jentHoCMepHe CTpyje iy Koty
nawsmenmte cTpyje;

o ompemt pasuu nomepaj wvely Hanona
W CTpyje 3a enemenTe y Komy
HamsMenmHe CTpY

©  nedmmmme n w3pavynasa crare 3a
efleMenTe y Koty Ha3MeHIIHE CTpyje;

o HATMILE 1t KOPHCTH MPHHKOM

peuasaiba 3azataka OMOB 3aK0H 32

CeKTIBHE BPCAHOCT CTPYje W HAONa;

EZleMeHTH y KAy HalBMeHItHe
ctpyje. OTnopHiik y Koy
HaiMenHe CTpyje;

KasleM y Koy HaH3MeHIuHE CTpyje:
Konzersatop y Koty jeanocmepie
ctpyje (nytberbe H npakibeibe
KoHzeH3aTOpa);

Komie3atop y Koy HamsseHise
cTpyjes

Chare y Koy Hai3MeHIHE CTpyje
(mojam TpenyTHe, akTHBHE,
PeaKTHBHE 1 NPUBIALE CHATE):
Crara y Koy ca otnopikow; Criara
¥ koay ca Kazemow. Chara y kony ca
KonzeH3aTopoM;

Ha 1I04eTky MOZYIa yueHIKe YIIO3HATI Ca LULLeBIMA 1
HCXO/IMMA HACTABE / yierba, IIAHOM PAlia i HAuHHHMA
ouerbHBarya.

OB nacrage

Moxy ce peanisyje kpo3 crexehe oGk Hactape:

Teopujexa nacrasa (14 uacosa)

o Bewbe (8)

Iozena ozeenna na rpyne

Ostesmerbe ce 1€ Ha 2 FpyMe PIANKOM peatsauue:

oBeKGH

Mecro peanmsaunie uacrase
©  yunonnua n nagopatopija

Mpenopyke 3a pearusaunjy uacrase
o JleTamHo OOPAIHTH CBE EleMeHTe y Koy HaK3MeHHHe

cTpyje upTajyhn pevericie n dasopeke aujarpave;

«  OBjacHITH UITa ce ZIeUIABA Ca CICKTPINHOM CHEPTHjOM
¥ roiva;

«  JleQuHHCATH TPeHYTHY, AKTHBRY, PEakTHBHY it
npHBIANY CHAry;

« ToKom Tpajara MoAy1a peannsoBaT jena Tect
3Haba, a MPE Kpaj Oy FOALITA YPAHTH H IHCMEHI
sanaTar.

Ouewuame
BpeAOBaILe OCTBAPCHOCTH HCXOAA BPLIHTH KPO3:

npalierse ocTBapeHOCTH HexOa
TecToBe 3Haia

aKTHBHOCT Ha Hacy

npaherse npaxTiHOr paza

CaMOCTAHI MPAKTIAHH pax

e e
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o OcrniocoGumaBatbe yueHnKa
33 MepeIba HAIIMEHINHITX
Bemmia,

H3MEpH Hau3MEeHHUHH HATlOH  CTPY]y
AHIOTHIM W AUTHTATHIM
HCTPYMeHTIMA;

I3MEPH HAIMEHIIHH HATIOH Ha
OTNOPHHKY, KaTeMy 1 KOHACH3ATOPY
OCUMIIOCKONOM:

W3MepH cHary;

1poBEpi OMOB 3KOH .

BEXBE

Mepeibe cTpyje H HanoHa y Koaima
HAI3MEHITHE CTPY]e AHATOTHIM 1
UTHTAITHIM MepHIM
WHCTpYMEHTHMA

Mepeibe Hanota Ha OTIOPHHKY,
KaleMy 1 KOHZEH3ATOPY
OcHIIOCKONOM

Mepeise crare

Tposepa OmoBor 3aK0Ha 32
edexTHBHE BpEHOCTH CTpYje 1
Hanona.

T10 MOryRHOCTH, y JeAHOM TEPMHHY PaIHTH jeaHy
BexkOY, @ HAJBHILC TIeT BEAKGH y JEHOM LKAYCY:
Jeaua BerkGa ce paH ABa Criojera LIKO/ICKA Haca 1 32
T0 Bpeme TpeGa 1a ce ypae cBa Meperka i 00paze
pesyaTatin;

Tz¢ ro je Moryhe, aaGopatopijcka Meperba
TIOTBPAANTH H PAUyHCKHM M1yTCM, Wl YPALHTH
oarosapajyhy cimyaaumy Ha patyHapy:

¥ naGopatopuju TpeSa 1a GyJie A0BOLHO paix
MeCTa 112 32 JeAHHM PALHItM CTOI0M GyJLy 8 10 TP
yuenia;

TloueTak BeGH yCaracHTH ca TEOPH]CKOM HACTABOM
Tako 1a oarosapajyhe BexGe clielie OAMAX HAKOH
oGpaze TeopijcKor rpaaiea;

34 MCPeILe HAHIMEHHNHOT HATIOHA KOPHCTH
ociIocKon. 3a Meperba eeKTHBHIX BPEAHOCTI
HAnoHa 1 CTpyje KOPHCTHTH MyATHMETap. CHAry
MepiTit UL METOAOM, a1t H BATMETPOM.
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Ha3sus monyna:
Tpajaibe Moayna:

Bese eniemenara y Koaly HausMenune crpyje

40 uacosa

UMJbEBH MOAYJIA

UCXOIU MOAYJIA
o 3aBpuieTKy MoYa yuieHik he GuTn y
craiby na:

OBABE3HU U MPENOPYYEHU
CAAPKAJU MOAYJIA

YNYTCTBO 3A
JAUAAKTHYKO-METOAUUYKO
OCTBAPUBAILE MTPOTPAMA

VispasyHasase unnearice
PeHi, Napanenmi i
KOMGHHOBAIIX Be3a
enemenara;

Vispauyhasatse cTpyja,
HATloHa 1 CHara Kol
PeAHI, Napaneni i
KOMOHHOBAHIX Be3
enevenara;

Pewasarbe CAOKEHUX Koa
HaM3MEHHYHe CTpyje:

« Haupra BpemeHcke i dasopeke
Mjarpame HaNoHa 1 CTpYja KO peAHMX
Besa;

o Ze(uHMIE W H3PaUYHABA UMTIEAANCY
PEHHX BEsa, heH MOAYO H (pasHh yrao;

«  hanuue OMOB 3aKoH 3a eekTBHE
BPEIHOCTH HAMOHa 1 CTpYja;

«  oGjamiasa yiory HD u B® dirapay
eneKTpOTEXHMILI;

o JeuHmme pey pesoHaHcy n
pesoanTHY peKBeniIjy, H3padyHaBa
PE3OHAHTHY (peKBEHLIH]Y:

JedpiMIE CHare KOX PeTHHX Besa;
HeHMIIE AAMUTAHCY W OBJaCHH KaKO
Ce OHa M3paYHABA W3 HMTIENaHCe:
petliasa KOMOHHOBaHY Be3y eflemenHaTa;
peiliaBa COKeHO KOrIO Ca JBE KOHTYpe
npusetiom Tpsor i Jpyror
KipxodoBor sakona;

Pejia nesa oTHOpHIKa, Katema i
Konensatopa. Hojam Hmnezatice.
Peaia pesonaiica;

Pejtia Be3a OTHOPHIKA W KATEMa;
Peauia besa oTnopHitka i
KoRzeH3aTOPa.
Hrckodpexsenuuoit 1
BUCOKODPEKBEHLICKH (iuiTap;
Chare Ko peate Bese eemeHaTa,
(axrop chare;

Tapaseana nesa npujestinka. Tojam
aaMHTaHCe]

Tapaneana e3a OTNOPHIKa, KaTeMa
W KoRzeHsaTOpa;

KomGuHopane Bese eneverara;
Tlojam C/I0KEHOT KOJIa 1 peLuaBarbe
croenix kota (mpivienom Tpeor 1
Jipyror Kipxodhosor 3akona);

Ha n04eTKy MOJIy1a yHeHHKe YTIo3HATH ca L/beBIMa
HCXOZIHMA HACTABE / yierba, IAHOM Pazia W HATHHIMA
ouerbHBaiba.

OGuauum nacrase

Moya ce peanisyje kpos crenehe oGmike Hactase:

«  Teopujcka nactasa (28 uac)

o Bexde (12)

Ionena onemersa na rpyne

OJesmberbe ce e Ha 2 rpye MPINKOM peansauje:

e BeKOH

Mecro peanusaunie uacrase
©  yunonnua n aGoparopija.

Ipenopyie 3a peanmsauniy nacrase
« Ko peaHiiX Besa eeMeHATa HAUPTATH IPBO

Bpewencke, a 3aTiy pasopeke Aujarpave. basopeke
Aujarpave upTaTH Tako 1a je dazop cTpyje Ha dasioj
oci. MMIeaaHce JaTh y ancolyTHOM H KOMILICKCHOM
oGauky. Pewasati elin Gpoj 3aataa;

« OMOB 3aKOH AQTH 32 C{)CKTHBHE 1 KOMILIEKCHE
BPEAHOCTH CTPY]e  HAOH

o Koa napazesiix se3a efiemenata teduHicati chare
nonpasak paxtopa care;

« KomGunosany Besy eemenara 00paHTH Ha
npHMepHMa;

o JleMuncaTH CIOKEHO KOO 1t HABECTH HANHHE 3a
peluaBaiLe CIIOKEHIX K0Jia, 3AIPIKATH ce Ha KOy ¢a
ABC He3ABUCHE KOHTYPE 1t mpiveri Kipxodosix
3AKOHA TIPH 1HETOBOM pellaBarsy. Y €/eKTpHIHIM
KOIMA €A BHLLIC KOHTYPA, NHCATH CAMO CHETEM
Jennanim

o ToKom Tpajaba MOAY1a peaTH30BaTI HAJMarbe jeaan
Teer sHarba.
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Ocriocob:baBatke yueHnka
33 Meperbe HAIMEHIHIX
-

Ocnocobmanarse yuenika
33 NPAKTHYHO NPOBEPaBaILE
sarona,

W3Mepu Han3MeHHIHI HanloH Ha
enementiva peanor RLC, RL n RC
KOIIa OCLITIOCKOMIOM H MyITHMETPOM:
Oxpezn rpanuty yuectaroet HO
B® umpa;

Tposep Mpait 1 ipyri Kipxogosor
3AKOH.

BEXBE

o Mepeibe Ha3MEHIYHX HanoHa 1
ctpyje y pearom RL Koy

(TpOYIOBH OTNOPA, HATIOHA H CHAra);

o Mepeibe HaH3MEHHYHHX HATIONA i
crpyje y peatom RC Koy
(TPOYIJI0BH OTNIOPA, HATIOHA 1
cHara);

«  Mepetbe HaW3VEHHUHHX HarIONa 1
ctpyje y pearom RLC kony;

«  Onpehusame nponyctor oncera HD
n BO punrapa;

o Meperbe HAH3MEHHYHOT HArOHa it
c1pyja y napanenmom RLC kony 1
KOMOMHOBAHO] Be3H elieMeHaTa;

o Mepetbe dakropa cHare
(unp. MeToa 3 V-metpa);

«  Tlposepa Ipsor i JIpyror
KnpxodhoBor 3akoHa.

o T1o MOryRHOCTH, Y je/IHOM TepMHHY paanTH jeany
BeKGY, a HAjBHLIC MeT BEADH y JeAHOM LUIKTYCY:

o Jenna peGa ce pani ABa crOjera WKOACKA HACa 1 32
T0 Bpeme TpeGa 1 ce ypae cBa Mepersa i 00paze
pesyaTatin;

«  Tae roaje moryhe, naGopatopucka Mepeiba
TIOTBPAANTH H PAUyHCKHM M1yTCM, Wl YPALHTH
oarosapajyhy cimyaaumy Ha patyHapy:

« 'V naGopatophju TpeGa aa Gy A0BOIHO PAAHUX
MeCTa 112 32 JeAHHM PALHItM CTOI0M GyJLy 8 10 TP
yuenia;

o Tlouerak BeGH YCATTACHTH ca TEOPH]CKOM HACTABOM
Tako 1a oarosapajyhe BexGe cliee 0AMAX HAKOH
oGpaze TeopijcKor rpaaiea;

« 3aMepeiba HAAIBMCHHIHOT HATIOH KOPHCTH
OCIILIOCKON IIit MyIITHMETAp;

« MyaTUMCTPOM MCpITU CeKTUBHY BPEAHOCT CTPYje.

Ouemupame

BpeAoBatke 0CTBAPEHOCTH HCXOJA BIIHTH KPO3:
o npaliese OCTBAPEHOCTH HCXOLA
TecTone Hara
aKTHBHOCT Ha uacy
npahierse npaxTiHor paza
CaMOCTAIH MPAKTHAHH pan

oo
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Ha3sus monyna:
Tpajaibe Moayna:

CnpernyTa n ocunjaropna Kosia
14 uacosa

UMJbEBH MOAYJIA

UCXOIU MOAYJIA
o 3aBpuieTKy MoYa yuieHik he GuTn y
craiby na:

OBABE3HU U MPENOPYYEHU
CAAPKAJU MOAYJIA

YNYTCTBO 3A
JAUAAKTHYKO-METOAUUYKO
OCTBAPUBAILE MTPOTPAMA

Venajare ocHOBHIIX IHarba
o cpernyTi 1
ocuILIATOpHI KoAMMa 1
1bHXOBOM IPHMCHON.

« OGjacHI HAyKTHBHY CrIpery Kazema it
Ibeily MpHMEHY, W3paUyHA KoehLUjCHT
MHIKTHBHE Crpere;

«  OBjacku npunwin paza
TpanicpopmaTopa i
ayToTpanc(opMATOpa H bHXOBY
npumeny;

o OGjachit croGoaHe ocuAaLje 1 i3BeAe
TomcotoB oGpasat;

OGjacki npuHwn paga peator
ocuAaTOpHOT KOG

«  OGjacki npuHwn paza napatentor
ocunnatopror kona;

VIHIYKTHBHO CIpETHY TH KATEMOBIT
Tpanicopmarop i
ayroTpancgopmaTop;

CaoBoate ocumnauije i TomcotoB
oGpasa;

Pe1H0 1 NAPAIEHO OCLULTATOTHO
K010 DaKTOp 10GPOTE I NPONYCHIL
oncer;

CrpertyTa ocuutiatopha Kota —
Bpete cnpera;

Ha n04eTKy MOJIy1a yHeHHKe YTIO3HATH Ca LHbEBIMa 1
HCXOZIMA HACTABE / yierba, IIAHOM Paza W HAYHHIMA
ouerbHBaiba.

OGuauum nacrase

Moaya ce peanisyje kpos crenehe oGmike Hactase:

o Teopujcka nactapa (10 yacosa)

o Bexde (4)

Ionena onemersa na rpyne

OJesmberbe ce e Ha 2 rpye MPINKOM peansauje:

o BeKOU

Mecro peanmsauuje nacrae

© yunonnua i nadopatopija

Mpenopyke 3a peausauniy uacrase

ToKoM Tpajaiba Moy peanioBaTh Hajmatbe jenan
TecT 3naiba.

« OGJaCHHTH JETasHO MHAYKTHBHY CIPETy KATeMOoBa it
IheHY IPHVEHY, KO3 TPHMEpE 0GJACHHTH H3pauyHaBaibe
KoedHLjeHTa HHAYKTHBHE Cripere.

 OGpauTH TPancopMATOp 1 ayToTpaHChOpMaATOp Ca
CTaHoBHIITA NPUMEHE  0pelBatba onHOCa
Tpaticopmatje

« OGPaHTH WIEATHO H PEATHO OCIULIATOPHO KOJIO.

« 34 PeIHO M NAPAIETHO OCLUILIATOPHO KOO BEXGATH
W3paUyHABAbE PE3OHANTHE YUECTAHOCTH, OZpeljBatbe
nporycHor oncera i (axTopa 106poTe.

« CnpertyTa ociiIaTopha Kofia 0GpazHTH camo
nHopmaTHBHO.

Haxoi pearisauie MOZy1a ypauTh TecT 3iaiba, a pex
Kpaj LIKOICKE FOMHE YPALHTH APYTH NHCMEH 31ATaK,
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Ozpe/n pe3oHaHTHy YHeCTHOCT PEHoT
OCUHIATOPHOT KoMa;

Ozpen pe3oHaHTHY yHeCTHOCT
NIAPATIENHOT OCIILIATOPHOT KO
Wispasiyna npemociin oo

TpacopmaTOpa 1t ayToTpacopMaTOpa.

BEXKBE
« Onpehusarse pesonanTHe (Bpekserijc
Peaior i napateHor OCLINATOPHOT

Kona;

« Onpehusatse nperocHor oaHoca
paticdopwaTopa i
ayrotpaciopwaropa.

[0 MOryRHOCTH, y JeAHOM TEpMHHY PAAHTH jeHy
BekGy. Jea BeOa ce paii 18a criojetia wkoICka
4aca 1 32 TO BpeMe Tpeda 1a Ce YPAE CBA MEpeIba it
opaie pesyiTari;

I’ ron je woryhe, zaGopatopiicka Meperba
NIOTBP.INTH H PAtyHCKIM 1yTeM, K YPALHTH
oarosapajyhy civyzaunjy Ha pauyHapy:

V naGopatopuji TpeSa 1a Gyzie J0BOHO paix
MECTA 13 3 Je/IHHM PAHHM CTOIOM GyJ1y 1Ba 10 TPH
yicHiKa;

TloueTaK BeKGH YCArTaCHTH Ca TEOPHjCKOM HACTABOM
Tako 1a oarosapajyhe BexGe ciiele OAMAX HaKoH
oGpate TeopHiCKOr rpaaiBa.

Ouemwupame
BpeiHoBatbe 0CTBAPEHOCTH HCXOZA BPIIHTH Kpo3:

.
.

npahieise 0CTBAPEHOCTH HCXOZA
TecToBe 3Hata

aKTHBHOCT Ha Hacy

npalietse npaxTiaHOr paza
CaMOCTAINH MPAKTIHH pay
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Ha3sus monyna:
Tpajaibe Moayna:

Tpoga:
8 uacosa

cHeTeMm)

UMJbEBH MOAYJIA

UCXOIU MOAYJIA
o 3aBpuIeTKy MOIYa yuieHik he GuTH y
craiby na:

OBABE3HU U MPENOPYYEHU
CAAPKAJU MOAYJIA

YNYTCTBO 3A
JAUAAKTHYKO-METOAUUYKO
OCTBAPUBAILE MTPOTPAMA

VeBajatbe OCHOBHITX 3Hatba
o TpoGasiiny crcTemiva,
BPCTAMa H PHMEHOM OBIX
chetena.

« Hasele ocHOBHE KapakTepiICTHe
TpobazHor cheTeMa 1 oBjackH HaumH
10GHjatba Tpodasiie eeKTpOMOTOpHE
cune:

«  OGjachit Besupaibe HavoTaja
reHepaTopa y 3831y 1 TPOYTao;

o OGjachu BesBaibe npHjemHiKa y 3Be31y
y Tpoyrao;

o YNIOPEAM CHMCTPHYAH 1 HeCHVETpHYaN
‘Tpobazhit cictem

«  odjackn npivery 0BpTHOT MarHeTHOT
noma

o W3MepH akTiBHY cHary y TpoGasiom
PaBHOMEPHO OrTTepeheHOM CHETeMy:

o W3veph akTHBHy cHary y Tpo(asHoM
HepaBHOMEpHO OfITepeheHoM cHCTeMy.

« OCHOBHH IOJMOBI O TPOGa3HIN
cheTeniva. CHMETpINHH 1
HECHMETPIYaN TPOGa3Hit cHCTeM:

«  Be3a namotaja rencparopa y 3sesy
1 Tpoyrao;

o Besa npujemiika y 3pe3ay
Tpoyrao;

o Cuara tpoghashor chctema;

o OGPTHO MArHETHO NI0be;

o Tpivena oGpTHON MATHETHON 0%
(CHHXPOHH 1 aCHHXPOHH MOTOpH);

BEXBE

o Meperse akTiBie crare y Tpodasiom
paBHOMEpHO orTepehieom cicTemy
METOZ0M jeaHor BaTveTpa;

o Mepeme care y podpazion
HepaBHOMEpHO onTepeheroM
cheTeny ca i Ge3 HyarTor
NIPOBOAHIKA METOZIOM TPH BATMETP.

Ha nI0weTky MOZYa yueHIKe YIIO3HATI Ca LU1BEBIMA 1
HCXOMMA HACTABE / yICiba, ILIAHOM PAZa i HAHHHMA
ouerbHBaILA.

OGamun nacrase

Moxy ce peanisyje kpo3 caeaehe oGuike HacTape:

«  Teopujexa nactana (6 uacona)

o Bewbe (2)

Mozena onebeiba a rpvie
Oliesbetse ce A€ Ha 2 rpyrie NPITHKOM pearsaitje:

*BEKOH

Mecro peannsaunje nacrase
«  yunoniua n raopatopia

Mpenopyke 3a peannza cTaBe
« Tpodasin reriepatop oopaaiit momohy HeromiHor

MarHeTa, & KALIACHTI 12 & Y MPAKCH MareT
oxpehic, a Hanoj cToje. Beainaihe HaBoja reHepaTopa y
38E31y H TPOYTAO H BE3HBAbE HABOJA NIPHjEMHIKA Y
3Be31y Y TPOYIAO YPAHTH MH(OPMATHBHO;

« Harmacimi 3aimo je noroaije BesHBaie Hasoja y
3Be31y 32 HHCKOHATIOHCKY MPEKY:

« TloKasami Kako ce Be3yjy MpUjeMHHL Ko
CHMETPHHOT  HECHMETPHUHOT CHCTeMa;

o OGPTHO MarHeTHo noJke NpHKasaTh nomohy
azopekix aujarpama;
PewiaBaTh jeaHOCTaBHE 3a1aTKC:
ToKOM Tpajaika MOZY/1a PEATH3OBATH HAjMAILE jeaal
TecT FHama.
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Ouewupame

BpeaiHoathe 0CTBAPEHOCTH HEXOZA BPIIHTH Kpo3:

e e e

npaherbe ocTBApEHOCTH HCXOZA

TecToBe 3Hama

aKTHBHOCT Ha Yacy

npahetse npakTHaHOr paza

CaMOCTAIHH NPAKTHYHM paz

o MOryRHOCTH, y jeIHOM TepMHHY paiuTH jeay
BeskOy. Jena Bexda ce panm 1Ba cojena mKonCKa
uaca 1 3a T0 Bpeme TpeBa la ce ypajte cBa Mepetsa
obpare pesyTaTh;

[e ron je moryhe, 1aGopatopuicka Mepetba
TIOTBPAMTH H PAYyHCKHM MyTEM, WIH YPaAUTH
onrosapajyhy cuMyauy Ha pauyHapy:

'V naSopatopuii Tpeda 1a Gy.1e 10B0:bHO panHiX
MeCTa 112 3a Je/IHUM PRAHHM CTOSIOM Gy1y ABa 210 TPH
yuenmka;

'AKo He nocToji MoryhHOCT 3a camocTaTaH pan
YUCHHKA OHIA OBE BEIKGE OZIPAMIHTH KPO3
JIeMOHCTpaLHjy;

ToueTak Be&OH YCAriackTH Ca TEOPH]CKOM HACTABOM
TaKo 11a onroBapajyhe BexGe ciiele 0Max HakoH
oBpaze TeopUicKor rpaBa.

KOPEJIALIMJA CA IPYTUM NPEAMETHUMA , OIHOCHO MOAYJIUMA

Marewariia
Dmika
ENleKTpoHHKa
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PAYYHAPCKA T'PA®HUKA U MYJITUMEANJA

1. OCTBAPUBAIE OBPA3OBHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAILE

PA3PE]

HACTABA

Teopujcka HacTasa

Bekoe

Tpaktiana nacrasa

Hacrasa y 610Ky

TIPAKCA

'VKYITHO

74

74

2. UWJBEBH YUYEIbA

OCrI0COsbaBAILE YUCHHKA 32 PA €A AIATHMA 32 OOPALY TeKCTa;
Ocr0coG baBaILe YUeHHKA 32 Pajl Ca OCHOBHIM C/IeMEHTHMA MPOrpaMa 3a opaiy ciika;
OcriocoGmapase YHICHITKA 32 Pl ca OCHOBHIM €/ICMEHTHMA POTPAMA 33 00PATY 3BYKa;
Ocr0coG/baBaILE YUCHHKA 32 PAJL €2 OCHOBHIM E/IEMEHTHMA MPOrpaMa 3a 0Gpaiy Bizeo dajaosa;
OCII0CO0 baBAILE YUCHHK 32 PAL €4 OCHOBHIM CIICMEHTHMA POTPAMA 3a H3PALY AHHMALH]a
OcriocoGubaBatke yuenika 32 kopuiufietbe JeAHOr IPOrpaMa 3a WALy NPeseHTaLLa;
OCII0CO0:bABAILE YUCHHK 32 HIPALY JEAHOT CAMOCTATHOT IPOJEKTa.

3. HABUB U TPAJAILE MOAYJIA

Paspen: npei
PerGp. HA3MB MOJIYJIA Tpajaibe Mozy-ta (4acoBH)
1. | Paxcarexcrom 6
2. | OGpana cike na pauynapy 2
3. | OGpana seyka [}
4. | OGpana suzeo dajnosa 10
5. | Aunvaunja 10
6. | Mapana myarumenujaiie npesentauje 10
7.

W3paza caMoCTaHOT NIPOjeKTa

8
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4. UMJBEBH, HCXO/H, OBABE3SHH U NPENOPYYEHH CAAPKAJN U YIIYTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE IMTPOI'PAMA

Hasus moayna:
Tpajaie Moayna:

Pan ca TexeTom
6 yacoBa

LUMWJ/bEBU MOAYJIA

TICXOAN MOAYJIA
Mo 3aBpLIETKY MOZYIa yieHitk he GiTi y.
cramy nia:

OBABE3HU U NPENOPYYEHH
CAZIPKAJU MOAYJIA

YIYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPUBAIE [TPOI'PAMA

 Ocnocobmanarbe
yuenika 3a paa ca
aratia 3a o6pazy
rexcra.

® nozewasa Tactatypy 3a ynotpeGy
pasuTiX BpCTa ONTOBA H MO3MAE 1
ucTaHpa pasne donTope;

© pavIHKyje H KOPHCTH pavIHTE AtaTe 3a
oGpay Texcra;

© yaehe cumGoAe 1 KpeHpa npetiLe 3a
Hajueuuhe kopumhene ciGone;

® kpeipa concteeni GonT/ciiosa nosohy
ont eavropa.

DopmaTh TexcTa Koji ce Hajuemhe
KopHCTE y patyHapy;

TeKCT eHTOPH H TeKCT NIPOLIECOPH;
Tojtelasarbe Tactatype 3a ynotpedy
pasanINTIX BpCTa hOHTOBA;
HCTasaiija KesmeHnx (oHTOBa;
Asatit 3a oGpazy Tekcta. DOHTOBH;
Vmerarse cimGona 1 Kpenparbe
npeunta 3a najuemhe kopuuherie
cumboe;

DOHT eMTOP (KpeuparLe ComCTBEHNX
cropa);

ART exuropi;

TpuMena TeKcTa y MyTHMCMH.

Ha nioteTKy MOyNia yHeHiKe YNO3HATH Ca Li/beBIMA 1
HCXOAIMA HACTABE / yielba, IAHOM At i HAHHIMA
olemMBaIba.

Ob6anum nacrase
Moxyt ce peaansyje kpos creniche odamke HacTase:

o Bewde (6 uacona)

Hojena oniesbetna ua rpyne
Ozesbetse ce e Ha rpyrie 110 15 yuenika.

Mecto peamuanuje nacrane
 pasymapciit KaoHHeT

Mpenopyke 3a peamsauniy uactape
© KoHKpeTHe MpHMepe 32 BeKGalbe NPILIArOLNTH OGPasoBHOM

TpO(QITY KPO3 KOPETALUM]Y Ca CTPYHHIM NpeaMeTIvA.
@ Tpi pea3aLuiji OBOT MOIY/1a HHCHCTHPATH Ha TIPABONHCY
W ynoTpeGH oarosapajyher jesika Tactarype.

Ouemupate

Bpe/ioBatbe 0CTBAPEHOCTH HCXOA BPUINTH KPO3:
o npalierse 0CTBAPEHOCTH HCXO1a;

o TecToBe BeUITHHA;

o npaherse mpakTiHOr paza;

© CAMOCTATIHI MPaKTH4HI pai.
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Hasus monyna:
Tpajame moyia:

Obpana cauke Ha pauynapy
22 uaca

UHU/bEBU MOJYJIA

HCXOIHU MOAYJIA
o 3aBplieTKy MoZy1a yueHiK he GHTH y.
craiby na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAP)KAJU MOAYJIA

YIYTCTBO 3A
JUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MTPOTPAMA

 Ocrnocobibapame

yueHHKa 3a paj ca
OCHOBHHM €JIeMEHTHMA

nporpava 3a obpazy
ik,

® ofjacii KaKo HacTaje AUTHTATHH 3aMHC
canke;

© neuniLe nojMoBe: MHKCe:, pesonyLmja,
AMHAMITKH PACTIOH, BEKTOPCKA I
Gurmanmpara rpadiia; kommjyrepeke Goje
1 MoZeAI 3a peacTaBbarbe Goja

© paiikyje OCHOBHE (OpMATE AUIHTAIHIX
camka;

® KoHBepTyje camKe 3 jeaHor Gopwatay
apyri;

® KOPHCTH rOTOBE GHGHOTeKe CTMKa:
KOpHCTH anaTe 3a 0Gpazy CAKe:

© oBpalyyje cauky npema yHanpex 3a1ativ
KpHTCpHjyMIva (MPOMEHa TiveH3ija
(pesonywtje) cike, reomeTpiicke
Tparcopwmauje canke (Tpancaaija,
porawja...), nozewaaie ocaeTbaja,
KOHTpACTa, G0ja H OLLITPHHE CAUKC;

© KopHeTi (iuiTepe 3a 1onasarbe
cnewjaThiX eexata 1 MOHTAKY:

© KoMGitHyje BHuE CIIKA 32 KpeHpalbe
[ —

® NpHNpeMa CiKy 33 LUTAMIY, CKpAHCKIT
npukas n oGjap bhBaibe Ha Hiteper
crpanama;

© YIpaBILA MOCTYMKOM CKEHNPAILA CANKA;

® HaGpaja OcHOBHE KapaKTEpHCTIKE 1 BPCTE
aurnTanniX potoanapara.

W3sopu canka (upresx, dotorpaduja,
npey3umarbe cnka ca Hitepreta,
CKelupatia CHK, CIKa eKpatia);
OcHOBHH N10jMOBH (TIHKCEH,
pe3oylija camke, IMHAMIKH PacrioH,
BeKTOpCKA 1 GHTMANMpana rpadika,
KomjyTepexe Goje;

OcHOBHH OPMATH IHPHTATHUX CIMKA;
OBpaza cAMKa H OCHOBHH MOCTYNILH
obpane;

JWruTante ciuke HamerbeHe
€KPaHCKOM NpHKa3y, UITaMMaLY 1
npuKasuBarby Ha HiTeprer crparama;
TocTynaxk cKenuparse ciimKa;

OcHoBHe KapakTepHCTHKE  BpeTe
aurnTanmx dotoanapara

Ha 1loteTky MOAY/ia yHeHike YNIO3HATH Ca LbeBIMA 1
HCXOIMA HACTaBe / yeiha, NIAHOM Pajta i HauHHIMa
PT——

OGamun nacrase
Moxyn ce peanusyje kpos crieehe oGaike Hactae:
o Bebe (22 uaca)

Ionena onemena ua rpvie
Oxteserse ce e Ha rpyre 10 15 yuenika.

Mecro peannsaunje nacrase
o Pauynapekit KaoHrer

Mpenopyie 3a peatmsauniy uacrane
© KOHKpeTHE MpHMEpe 32 BEKOANE MPIIArONNTH OGPA3OBHOM

npogILTy KPO3 KOPETaL]y ¢a CTPY|HIM NPEAMETIMA

© TTouCTH 04 KpeHPaIa JEAHOCTABHIIX LPTEa, 3aTHM
OGJacHITH ClHKaIbE eKpaNa i 00PALY TAKO 10HjeHIX
camka.

o JIeMOHCTPHPATH NIOCTYNAK CKeHHpatsa i GoTorpadicatsa
aruTanHIM GoToanaparom.

© OMOryhHTH CBIM YUCHHLIIMA 12 CTEKHY IPAKTINHO
HCKYCTBO y Ay Ca CKHEpOM 1 AUTHTATHIM
(otoanapatom.

Oueiwupame

BpeAoBalke 0CTBAPEHOCTH HCXOAA BPILIHTIE KPO3:

o npaherse ocTBapeHoCTH HoXOAa;

o npaheibe npakTHIHOr paga;

 CAMOCTAINH NpAKTIHH a1
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Hasus monyna:
Tpajame moyia:

Obpana 3yka
8 uacona

UHU/bEBU MOJYJIA

MCXOJU MOAYJIA
o 3aspuieTky MonYTa yuiernk he 6nrn y

cramy na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAP)KAJU MOAYJIA

YIYTCTBO 3A
JUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MTPOTPAMA

 Ocrnocobibapame

yueHHKa 3a paj ca
OCHOBHHM €JIeMEHTHMA

nporpava 3a obpazy
preves

© paviikyje nojMOBe AMTHTATHOT it
anazorHor 3syka:

® ofjacin pasiore  HaumHe Kownpecije
3BYKa;

© HaGpoji i Aeune pasnuiTe dopmare
3BYKa;

© KOHBEPTYje 3BYKOBC PasHuNTHX hopMaTa;

© BpuIi 0Gpazy 3ByuHOT 3anica npeva
VHAIIPEZL 37aTHM KpHTEPHiyMiIMA
{oaceuame, ynerare it cactapsasse,
npuaaroljerse jaunie, fade-in 1 fade-out,
Wperbe Bpevena, HIBEpTOBaIbE 3BYKA,
cneunjani eexT

3BYK H OCHOBHH N1apaMeTpH 3ByKa;
AHATOTHH 1 NTHTATHY 3BYK;
opwari 3yka;

KoMnpecija 38yka pasiuiTiix
opiara;

KoHBepTOBatLe 3ByKA PASHNTIX
opma
OGpaza 3syka.

Ha 1loteTky MOAY/ia yHeHike YNIO3HATH Ca LbeBIMA 1
HCXOIMA HACTaBe / yieha, MIAHOM Pata i HauHHiMa
PT——

OGamun nacrase
Moxy ce peanisyje kpo3 caeaehe ofuike HacTape:
o Bexbe (8 uacosa)

Ionena onemerva na rpyne
Ouesmerbe ce et Ha rpyne 10 15 yuenika.

Mecro peannsaunje nacrase
o Pauynapekit KaoHrer

Ipenopyie 3a peannsauniy nacrase

@ KoHKpeTie npuMcpe 3a BEKGaIbe MPHIATONTH OGpa3oBHOM
npogILTY KPO3 KOPETALI]y € CTPYHIM NpeAMETIMA.

o TToKa3aTH HAUMHE KOHBCPTOBAILA 3BYUHOT 3aNHCA H3
opuriHaHOr (OpMATA Y Heki APy GopMaT 3anica (Hip.
mp3 nan wav).

© JIeMOHCTPHPATH yUEHHIUIMA PAZl Y HEKOM O aKTYEIIHIX
TpOrpaNCKiIX naxeTa 3a 0dpazy 3myKa.

o Paurmi y Gecruiatuiy nporpavinia, Ha np. Audacity i
.

o TToKa3ATH KAKO Ce MOke CHHMHTH I1aC HWIH Hekit ApyTH
3ByK 1 0GPALNTH, Takoe MOKA3ATH KAKO Ce MOYKe
nocTojehi aymo amie celii, MORTHPATH, KOPHCTHTH
edexre.

Oueiwupame

BpeAoBalke OCTBAPCHOCTH HCXOAA BPILIHTH KPO3:
o npaheibe OCTBAPEHOCTH HCXOAA

o npaheibe npakTHIHOr pasa;

® cavocTaHH npaKTIHK pai.
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Hasus monyna:
Tpajame moyia:

Obpana suneo gajrosa
10 uacona

UM/bEBH MOJYJIA

UCXOIM MOAYJIA
o 3aBpueTKy Mozyia yieHik he GuTH y
CTaiby na:

OBABE3HHU Y MPEMOPYYEHH
CAZIP)KAJH MOAYJIA

YNYTCTBO 3A
JUJAAKTUYKO-METOJAMUYKO
OCTBAPUBAISE MTPOrPAMA

 Ocrnocobibapame

yueHHKa 3a paj ca
OCHOBHHM €JIeMEHTHMA

nporpava 3a obpazy
BiCO (ajrosa.

® oGjacn nocTynak AMTHTATIAUME 1
KoMmpecije Bitzeo 3anica;

® HaGpoji H Ae(uniLLe pazHuNTE oppaTe
BHIICO 3amnMca;

® oMLl NOCTYNAK KOHBEPTOBAILA BHACO
cHriana pasimnTor Gopmata;

© BpuIt OBpaLY BIIEO CeKBEHLE IPeMa
VHANIpC. 3AIATIM KpHTCPUjYMHMA
(MoHTUpatbe Bitze0 3amiica, KopeKiutja
Goje, CBETI0CTH, NpHNEHa CrICUAaTHITX
(uaTapa, 101aBaIbe TeKeTa , J0MaBAIE
BHIIEO edekaTa, 107aBarbe 3BYKA BHIEO
samicy).

JIMriTaTIBaUH]A | KOMIPECH]a BILIEO
sanvca;

opwari Bitzeo amica;
KoHpeproBarse Bizeo cirtiana
pasnTIX (opvaTa;

OGpaza Biteo cekpenwt:
MOHTaK BICO 3amHCa,

oGpaza canka (kopekunja Goje,
CBETIOCTH, NPHMeHA CIELHjaIHIX
puatapa...),

JonaBatbe TekeTa,

07aBabe BIACO epeKaTa,
Z07aBatbe BYKA BIIEO JAIIICY.

Ha n0ueTky MOZYIa yueHHKe YIIO3HATH CA LULBEBIMA 1
HICXOMA HACTABE / YErba, TLIAHOM PAZia 1 HAYHHHMA
oueIbHBaIbA.

OGamun nacrase
Moxysi ce pearisyje kpo3 caenehe ofuike HacTae:
o Besbe (10 uacosa)

Iogena onemersa na rpvne
Ontesmerbe ce e Ha rpyme 10 13 yienika.

Mecro peasnsaunje nacrase
o Pauynapekit Kaourer

Ipenopyice 3a peanmsauniy nacrase

» KolKpeTie MpuMepe 32 BEKOAILE MPIIAroHTH
0Gpa30BHHOM NPOQILTY KPO3 KOPENaLLM]y ¢a CTpyHiM
npeaveriva.

o dopmare (MPEG, MJPEG, AVL, DV, RM, DivX)
oGjackiTi nHGOpMATHEHO.

© CHUMHTI KPATKE BIZICO CeKBeHLLE, OGPANITH THIIOBE BILICO
(pajinoRa, OGjacHITH OGPARY BHICO CCKREHLUL, MOHTAKY 1
npiveny edexara.

o Hajjeanoctasimie je paautu y nporpamexom naxery Movie
Maker.

Ouewusame

Bpeatonarbe 0CTBAPEHOCTH HCXOAA BPUINTH KPO3:
o npalieibe OCTBAPEHOCTH HEXOLA

o npahieibe NpaKTHINOT paza;

® CaMOCTAIHH MpaKTHAH pai.
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Hasus mozyna:
Tpajare mozyna:

Aunmvauuja
10 uacoa

UM/bEBH MOJYJIA

UCXOIM MOAYJIA
o 3aBpueTKy Mozyia yieHik he GuTH y
CTaiby na:

OBABE3HHU Y MPEMOPYYEHH
CAZIP)KAJH MOIYJIA

YNYTCTBO 3A
JUJAAKTUYKO-METOJAMUYKO
OCTBAPUBAISE MTPOrPAMA

® OcrnocobbaBate
yuelia 3a paz ca Hexi
oa nporpava 3a ipazy
annvaua,

o seuniue nojam annvawe;

© HaGpoji n Ae(inie BpCTe
KOMIyTepCKHX anivaLja;

© HaGpoji pasIIITE ANATe 3 H3PALY
anHMaLa, Peno3Haje ILIXOBE pavIHKe i
MecrTo mpivetie;

© KOPHCTH HeKi 01 JeAHOCTABHHjiX a1aTa 3
M3pajy aHuMaunja;

o ipaljyje jeanocTaBHy aunmaumjy npema
yHANpe: 3azaTiM KpHTEpHjYMHMa (5poj
cana, Goje, ...

Tojam aHnmaLmje;

Bpcre KoMmjyTepeke aHmvaije;
Anati 32 H3pazny anuvaunja;
Annvaunje Ha Be6-y;

spana annmauwie.

Ha roueTky MOyt yueHlKe yIO3HATH Ca IULIbEBIMa It
HCXOZUMMA HACTABE / Yuerba, IIAHOM Paia W HAuHHIMA
ollerbBAIbA.

O6anun nacrase
Moxnyn ce peanusyje kpos crienehe oGake HacTape:
o eoe (10 yacosa)

Iogena onemerna na rpyne
Ontermetne ce ae Ha rpyre 10 15 yuenika.

Mecro peanusaunje nacrase
o Pauynapexit kaowrer

Tpenopvie 3 peanmauniy nacrase
© KonkpeTiie mpiniepe 3a Bei0arbe IPHAArOHTH

0GpasoBHOM MPOILTY KPO3 KOpeAaLU]y ca CTpyuHIM
npeaveTima.

o JleunicaTi nojam anHMaLtie, 1eMOHCTPHPATH Ha
NpUMEpY H3pay jeAHOCTABHE AHHMALL]E HA 3AMATY TeMY.

o TIpIINKOM YIIO3HaBaMA y\CHNKa Ca BPCTAMA AHIMALLH]a
10CEGHH aKIeHAT CTAaBUTH Ha aHMMalje Ha Web-y
(Shockwave Flash, GIF annmauje).

o MH(OpMATHBHO YNIO3HATH YHeHHKe Ca HHTEPAKTHBHHM
aHnvaumjava.

® Hacrasiuky ce nperopyuyje pax ca nporpaminma Gif
Creator, Gif animator uin Microsoft Photo Story.

Ouennpawe

BpeAHOBAILC OCTBAPCHOCTI HCXOAA BPLIHTH KPO3:
© npahierbe OCTBAPEHOCTH HEXOAA:

o npaheise npaxTitHOr pasa;

® caMoCTATHI NpAKTHINH paL.
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Hasus monyna:
Tpajame moyia:

H3pana myarumennjajine npesenraumje
10 uacona

UWBEBU MOAYJIA

VICXO/IM MOAYJIA
o 3aBplIeTKy Moya yueHitk he Gt y.
craiby 1a:

OBABE3HHU Y MPEMOPYYEHH
CAZIP)KAJU MOAYJIA

YIYTCTBO 3A
JANJAKTUYKO-METOANMYKO
OCTBAPUBAIE IMPOrPAMA

© Ocriocobmasatbe
yuenika 3a koputuherse
jenor nporpava 3a
I3pazy npesenTaunja.

® 10/1e1aBa PasHO OKPYIKeHe NPorpama 3a
M3pajly npeseHTalmja;

® yNpaBLa MpeseHTalMjaMa 1 HyBa HX Y
pasHaHTIM (opMaTHM 1 Bep3HjaMa;

o i3palyje npesenTaLje npema yHanpes
3714TIM KPHTEPHjyMHMa (TEKCTOM,
3BYKOM, CKOM H aHHMAUOM);

o spayje cowene npeseTalje
(MHTEPAKTHBHE, Ca XHIEPAHHKOBHMA H
AKUMOHUM JIyrMaJiMa...):

® npHKasyje H HAIAKE Ne3CHTALH]Y.

© Tlojav i OCHOBHI 110}MOBI
npesenTauje;

® PajiHo OKpyKere;

o Viioc canpiaja (exera, 3yKa,
rpaguike, pitzea, animaLge):

o Croxene npesenrauje;

o Tpukasiaibe npesenTauja.

Ha noueTky MOZYIa yueHHKe YIIO3HATH Ca LULBEBIMA 1 HCXOLMMA
Hactage / yueisa, [IAHOM Paa W HAUHHHMA OLCHBAILA.

OGamun nacrase

Moxya ce peansyje kpo3 cieache oGaike HacTape:

o Bewde (10 uacopa)

Hozena oemeisa ua rpvie
Ouesbetve ce Aeam Ha rpyrie 10 15 yuenika.

Mecro peanmsaunie nacrase
o Pasynapcki KaGHHCT

Mpenopyie 3a peannsauny nacrase
o TloZCTHIATH yiieHKe 22 KOPHCTE NPETXOIHO CTeveHa 3Harba

TIpH H3PATH CAMOCTAHE IpE3eHTaLlje.

© KoHKpeTHE MpHMepe 32 BEAaIbe NPIIATOLHTI OGPasOBHOM
npodhiLty KPO3 KOpenaLjy ca CTpYHHIM NPEIMETHMA.

© OGjacHATH HAUMH KpeHpalba ¢aj10Ba Ha OCHOBY LIAGOHA.
Viazath na MoryhHOCT yGauBaIba OGjeKaTa H3 APYTHX
nporpava (IPOrpamit 3a 0Gpay TeKCTa, CIHKA, LPTeka, Tabea,
3ByKa, BIICO 31IC).

© OGjackiTi nojav aumMaLIje y CTajay Kao H pasinTe eexre
npesacka msmehy ciajaosa.

© VuehHwiMa oKa3aTH MOrYRHOCT KOMGHHOBAIbA PA3IIHTIX
MYATHMEM]ATHIX CATPKA]A 1 MPABIbCILA MY TUMEAHATHIX
npojexara.

© 'V Haumiy MPe3EHTOBAILA MYITHMAHJATHOT CAZpAkaja oMenyTH
Ypehaje Koji ey 3a MPHKA3HBAIbLE My ITHMELHJATHOT
canpiaja.

o Tpenopyka je aa ce ypae jeAHOCTaBHE Npe3eHTALIje Y
nporpavuma Power Point wi OpenOffice.org.

Oueiupae

Bpe/iHoBatbe 0CTBAPEHOCTH HCXO/A BPUINTH KPO3:
o npalieibe OCTRAPEHOCTH HCXOMA;

o npahierse npakTIHON paja;

® CaMOCTATHH NPAKTHHHH PajL.
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Hasus monyna:
Tpajame moyia:

H3pana camocTaanor npojexra
8 uacona

UHU/bEBU MOJYJIA

HCXOIHU MOAYJIA
o 3aBplieTKy MoZy1a yueHiK he GHTH y.
craiby na:

‘OBABE3HHU U MPEMNOPYYEHHU
CAP)KAJU MOAYJIA

YIYTCTBO 3A
JUIAKTUYKO-METOAUYKO
OCTBAPUBAILE MTPOTPAMA

 Ocrnocobibapame
yueHnKa 3a nspazy
jemmor camoctantor
npojexTa.

© NpHpeNH ILIaH peaTiBaLje CAMOCTATHOT
npojexra;

® mpHKkynH it OGpAAH NOTpeGAN MATEpHjAL 1
T01ATKe 3 3pALY MPOjeKTa;

© 13paLM NpojeKaT Npema 3aKaTIM
KpHTEpHjyMitha;

® npesentyje roToB npojexar

Kopaun y wpazn camocTanor
npojexTa;

LLIta camoCTaHN pojear Tpeda 1a
canpiki;

THMCKI AT Y TIPOJEKTHOM 3A1aTKY:
TlpesenTauitja rOTOBOT NpojeKTa.

Ha 1loteTky MOAY/ia yHeHike YNIO3HATH Ca LbeBIMA 1
HCXOIMA HACTaBe / yeiha, NIAHOM Pajta i HauHHIMa
PT——

Obauun nacrase
Moy ce peanisyje kpos crenehe oGmike Hactase:
o BewOe (8 uacona)

Ionena onemena ua rpvie
Osteserse ce e Ha rpyme 10 15 yuenika.

Mecro peannsaunje nacrase
o Pauynapekit KaoHrer

Mpenopyke 3a peanuzaunjy nacrase
@ LIt MOAYIA je 1@ YUCHHLI MPHNCHE CTENCHO SHalke 13

pauyHapcke rpagike 1 My;THMeje Ha IpojeKaT 1o
wGopy.

o Tene ipojeKTa Mory GiTH C10GOAHE LN HX HACTABHIK
MOKE OAPEANTH, &7 CE NPENOpYUy]y TEME BE3aHe 3a Heky
HACTABHY JeAMHHLLY 13 TIPEAMETA KOJH Ce CILlia Y TOKY
uIKoAICKe rozHe.

o Tpenopysyje ce 4a HACTaBHHK OOPMIt THMOBE O TPH 10
eTHpH YueHuKa, Kojit e PATHTH Ha HCTOM MIPOjeKTHOM
3a1aTKy, K20 H 12 NIOMOTHE Y{EHHLIIMA 1 pacriozene
oaese i yiore y Tiy.

Ouemupaime

Bpe/HoBatbe 0CTBAPEHOCTH HCXOAA BPUINTH KPO3:
o npaheibe OCTBAPEHOCTH HCXOA
©_CaMOCTATIHH NPAKTHAHH pazL.

5. KOPEJJALIMJA CA IPYTUM NMPEAMETHMA, OTHOCHO MOJY.IMMA
PauyHapcTBO 1 HH(OPMATHKA , OCHOBE €/IeKTPOTEXHUKE
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YBOAY APXUTEKTYPY PAYYHAPA

1. OCTBAPUMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

HACTABA
TIPAKCA 'VKVITHO

Teopujcka HacTasa Besoe TpakTiusa HacTaga Hacrasa y G1ioky
74

PA3PE]|

74

2. UWBEBU YUYEIA

- OCnocoB maBatke yieHIKa 3a PEMIO3HABAIE BPCTA, KAPAKTEPHCTHKA 1 yHKILI]a PASTHAHTIX PatyHAPCKIX CHCTEMa;
- OcniocoB:masarbe yieHNKa 32 PETIO3HaBANC BPCTA, KAPAKTCPUCTIKA 1 yHKLIa PASTHINTHX MHKPONPOLECOPA;
- OC0COBHaBaHE YieHIKa 3a IPETIO3HABAIE BPCTA, KAPAKTEPHCTHK 1 HKLUI]A PASTHAHTIX MEMOPH]a Patiy HAPCKOT CHETeMa;

3. HA3UB U TPAJAILE MOAYJIA

Paspen: npei
Pex. Gp. HA3MB MOJIYJIA Tpajaibe Moy (4acosi)
1. ApXiTeKTypa pauyHapa 15
2 APXHTEKTYpA MIKpONIpOLLECOpa 34
3. Menopujckit ciicrem pasiyapa 25
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4. UM/bEBH, HCXOIH, OBABE3SHH U IIPENOPYYEHU CAAPKAJU U YIIYTCTBO 3A AMAAKTHUKO-METOAWYKO OCTBAPHBAIE ITPOI'PAMA

Hasie Moaysa:
Tpajarbe Moaysa:

ApxiTekTypa pauynapa
15 uacosa

UUBEBU MOAYJIA

VICXOZW MOAYJIA
Tlo saspueTky Moy1a yuieritk he G y
cramy na:

OBABE3HU M NNPENOPYYEHU
CAZIP)KAIN MOAYJIA

YIIYTCTBO 3A
JAUIAKTUYKO-METOAUYKO
OCTBAPUBAHE [TIPOTPAMA

« OcnocobmaBaiLe yueHika
32 Nperno3HaBaILE BPCTA,
KapaKTepHeTHKa it
ynkua pastuTix
patyHapeKiX cHCTeMa

Ae{uhiLE NojaM pattyHapeKor CHCTeMa;
HaBesie M0Jiey payHapcKiX CHCTEMa;
onie ase passoja pauyHapCKiX cHcTeMa
W Ibi1XOBE CriemHIHoCTH;

Ieduhiue nojam xapasepa 1 codTaepa;
e 1 OGJaCHH N0jaM HHCTPYKILHje 1
nporpasa;

PAIHKYje PAsTIHITE aPXHTEKTYPE
pasiynapckor cictema (PC (Personal
Computer), npenocie pauyHape....);

naseze uenine Bow-Hojmanosor Mozena;
oGjachu xonuerrt Bow-Hojmaosor mozena

ananisupa Bow-Hojmaros Mozien payHapa;

HAUPTA 1 OMHIIIE GA0K 1ieMy CaBpeMenor
pauyrapa;

OGjacHi NpHALIN paza caBpemeror
pauynapa;

HaGpojit MoAyzIe /KoMTOHeHTe/ cappemerie
pauyHapcke Kodurypaiije;

YHOpeAi CTPYKTYPY caBpeseHor padyhiapa
ca Bott-HojMatOBIM MOZIe/IOM patiyHapa

R

e e oo

Tojam pauyHapekor cictema;

Tostena pauyHapeKux cHeTema;

ase passoja pauyHapeKix cHcTema;
Tojam xapaBepa i coreepa;
MHcTpyKumje u nporpam;
Bon-Hojmano wozen pauynapa;
Vaora CPU (Central Processing Unit) y
Bon-Hojmanosom Mozery;

Viora memoptja y Bon-Hojwmatosom
mozeny;

Viiora yasHo-nsnasix ypehaja y Bot-
Hojmarosom mozeny;

AXHTEKTYPa pauyHapekor cHeTema;
Tprmunny peanusaune caspemenux
pauyHapa;

B0k wewma cappemeror pauynapa;
TIpHHUAN pajia caBpeMeHor pauyHapa;
Tperocin patynaph;

BIIOK 1leMa MpeHoCHOT payHapa;
Tpoussohaun pauynapa;

Ha noueTky MOAYIa yueHitke YIIO3HATH Ca LULbeBIMA
W HCXOMMMA HACTABE / YUerba, ILIAHOM paia i
HAUHHIMA OLCHHBAILA.

Ob6an

Moxy ce peaisyje kpo3 ciexehe oGaike Hactape:
o Teopujcxa nactasa (15 uacosa)

Hactase

Mozena onemema na rpvne
Oztermetbe ce e e Ha rpyme.

Mecto peannsaumje nacrase

o VuloHHUA ca NIPOJEKTOPOM, PauyHApOM 1
npuctynom Hureprery.

Ipenopyke 3a peannsauuiy nacrase

© Veuermuiva oGjacHITH N0jam pasyHapeKor
cherema,

© Vueimuinva yKasarii i paseoj pauyHapeKix
chetena.

© Vuetnuiva 1eTamhHo 0GjaCHHTH OCHOBHE (ByHKIUtje
pasyHapa.

o Lllemarcki npitkasati Bon — Hojmatios mozen
patiyHapa it oGjacHiTH y10ry cBaKke e,

o Jlerasmno oGjackimi Bon — Hojmarios kontenT
patyHapeKor ccTema..

o LLlewarcki NPHKA3aTH CTPYKTYPY CaBpeMeHOr
patiyHapcKor cHCTeMa i YTIOpeaTit je ca Bok —
HojMaHOBHM MOZEnOM.

 JleTasmhHo OGjaCHHTH NPHHLIAT PaZia caBpeMeHor
payHapeKor crcTema.

o HasecTi cBe MOjyJie /KOMNIOHEHTE/ CaBpemMeHor





image51.png
pasyHapcKor cueTema.

Ouemnpame

BpeanoBathe 0CTBAPEHOCTH HCXOAA BPIIHTH KPO3:

npahere OCTBAPEHOCTH HEXOJIA;
YCMeHO u3narare;

TecToBe 3Harba;

AKTHBHOCT Ha 4aCOBHMA;
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Hasus monyna: APXHTEKTYpa MHKpOTpouecopa

Tpajase wonysa: 34 wacosa
VIVTCTBO3A
HUCXOU MOAYJIA OBABE3HHU U NNPENOPYYEHHU
IMIBEBM MOAYJIA | 15 2o mericy Monyna yaeruk he 6Ty cray xa: CAJIPXKAJH MOJIYJIA Lt

o Ocrocobmasarbe o Viiora i (yHKIUje MUKpONpoLEcopa;
yueHiKa 32  oGjackit yiiory i (yHKIy MiKponpoLiecopa; o CpyKrypa MuKponpOLECOps; Ha noueTky MOAy/1a yueHIKe YIIO3HATH Ca LULJbeBIMa it
Tpeno3HaBawbe BpCTa, N . HCXO/INMA HACTABE / yuerba, IaHOM pajia i
P P ®  WeMATCKU NPHKAIKE CTPYKTYPY ® Crewndiatitja MHKpOIpOLECOpa; M P
KapaKTepHCTHKA i MHKpONIpOLECOpa: HAUHHIMA OLLEH,HBAMbA.
dymwaua pasmwanrn [ OIPOS Soscconn: o5iac © TIpuHwIM pana MHKpOTIpOLLECOpa;
MiKporpoLiecopa; );::‘r“y CB;%"I;EY%“’“”“P npotiecopa; objachit © VHCTpyKLe i ibi1X0BO 3BpUIABaibe; | OGamum nactase
o asere crew i 'B F— | @ CISC (Complex Instruction Set Moy ce peannsyje kpos crenehe obanke Hacrase:
,:q,c,fc,f o ¢°‘ ooy pouecopa: Computer - npovecop ca o Teopiicka nactasa (34 wacosa)
e hpiHe ppeAtiocT KOMILIGKCHIM CKYNOM HHCTPYKIUja)
PONPOLECOP RISC (Reduced Instruction Set Ilogena onesmena na rpvne
® HaBele i OGjaCHH HaviHe H3BPLIABAILA Computer - npotiecop ca PeAYKOBAIIN | Oenetse ce He AenH Ha pyr.
HeTpyKue: CKYTIOM HHCTPYKLUja) apXHTEKTYpe
®  HaBeIE OCHOBHE APXHTEKTYPE MIHKPOTIPOILCCOPa; MHKpOTpOLECOpa; Mecro peanusaunie acrase
OMHLIIE CBAKY APXHTEKTYPY NOjeMHAMHOS ©  CepHjcKo, IPOTOHHO H NApATEHO :
. . ?  VuuoliiiLia ca pojeKTOpOM, patyHapOM i MPHCTY oM
YIIOPEAUTH pasIuiTe apXITEKTYpE WIBpIIABANE HHCTDYKLIA]A; nmepH:Ty IpOjeKTOpOM, pauyHap prcty
MHKporpoLiecopa; -
Ikporipoltecop ® Cynepckanapa apxuTekTypa
®  objacim cynepcKalaphy apXHTEKTYPY MHKpOTIpOLECopa; Ipenopvie 3a peanmauniy nacrase
MHKpOTpOLECopa;

© Vuchuwiva oBjacHITH yI0ry 1 ocHOBHE dyHKLIie
©  MukponpoLecopi ca Biue je3rapa Mukponpotiecopa (npotiecopa);

(Multi-core); ® Jlati wemaTcku npHKas CTpYKType MIHKpONpOLEcopa;
JeTAHO OGJACHHTH CTYKTYPY MHKPOMPOLIECOpa;
VKA3ATH 1A APUTMETHYKO-TIOTHIKY JeaMHHLY,
VipaBbauky (KoMarny) jeauHLL, CKyT

®  KapakTepicTiike MHKPOIpOLECOpa;
o pasmkyje 8-Gutne, 16-Girrne, 32-Gurte 1 64-

GHTHE MHKPONPOILECOPE; HABEE CrewidiuHe

BPEIHOCTH 32 OAPEljeHi THIT MHKPONPOLECOPa; .
® KapaktepucTiike Bl je3raprin

® 00jacHH MHKPONIPOLIECOPE Ca BHLLE je3rapa;
) porpoliecop Jesrap MyATHTIpOLLECOPa;

pasikyje THIIORE MHKPOIPOLIECOpa ca BHIIC

Jesrapa; Haseze KapakTepucTke Crotos 52 MuKponpouecope; VHYTPAILIBIX PErHCTapa i YHYTPALLIbE MATHCTApaE:;
MHKponpo Bue jears o Pazuit HanoH MUKpoNpoLecopa; )
POMPOLECOPa ca Bitue jesrapa; ‘AN HATIOH MHKPONIpOLIECOpa; © Vuennuima oSjacHii yory perctapa

o pasnukyje repmniie Dual Core, Core2Duo, o Xnalene Mukponpouecopa; MUKPONpOLLECOpA 1 AATH NOZENTY PErHeTaps;
Core2Quad, Quad-Core; onuuie KapakTepHCTHKE | o Pasnoj MuKponpouCcCopa; © VeeHiLiMa yKa3aTH Ha NAPaMETPe MHKPONpOLECOpa
OBIEX MHKPONPOLICCOPA; P o

! N . i o Tpomssohaun mukponpouecopa; KOjH OIIHCY]Y ICroBE CrIeUNpINIHE KAPAKTCPHCTIHKE;

o paummyje repuine Core i3, Core iS, Core i7, Tpe caera, oGjachiTi Gp3uHy npowecopa (MHTEpHI
Core 9 TAKT NPOLLECOPA), LINpHHA AAPECHE MATHCTPIC,

®  YIIOpeA MIKPOTPOLLECOpE Ca JeAHiM je3rpoM ca UIMPHHA YJ1a3HO-H131a3He MATHCTPAIE N07aTaKa i
MHKPONIPOLIECOpIIMA Ca BHLLE je3rapa; BeIHuMHA perneTapa;

 nIpOBEpH H YTOpe AEKHIT 32 MOjeHE ® Vuenmwiva oGjacHiTH Be3y 13MeEDy UHTEpHOT TaKTa

THIIOBE MUKPOMPOLIECOPA; POBEPH HA3UBHE
BPEIHOCTH Harajara MHKPONpOLECcopa;

o oGjacki nocTynak xaljeka MUKPONPOLECOPA:

(6p3miie) npouccopa 1 Gp3mIe MATHHE MAOUC;

Vuenuiuima 0GjackHTH nojMoBe cepiicKor,
NPOTONHOT H NAPAIENHT H3BPLIABAMbA HHCTPYKLN]A;
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e oBjacHH HCTOPHCKH PazBoj MHKPOTIPOLICCOP:
HaBe/le KaPAKTEPHCTHUHE BPEAHOCTH 32 MOjeANHE
MIUKpOIIpOLIeCope, MPEACTaBRITKE 0Apehene
reHepaiiije MHKpOnpoLecopa;

e HaBpojH HajnosHATIe CReTCKe KoMMaHje Koje ¢
GaBE MPOHIBOAILOM MIKPOMIPOLIECOpa;

OGJaCHHTH IMHAMUIKH 1 CTaTHUKN Napaesnsam;

VieHHLIMA YKA3aTit Ha 182 0CHOBHA THIIA
(apXHTEKTYPE MHKPONPOLECOPa) H3BPILIABAILA
ucTpykuija, u 10 CISC n RISC.

Jletamtio oGjactuit CISC i RISC apxiteKTypy
MHKpONpOLIECOpa; HATPABHTH KOMapALUL]y H3vehy
OBe ABe apXHTEKTYpE;

JletasbHO 0GjacHHTH CyniepcKanapHy apXuTeKTypy:
aKuewat GaumTh Ha UEMHE Koje yTase Kox
cynepcKanapie apXHTEKTYpe MUKPONpOLecopa;
JIeTAIbHO OGJACHHTH YIOTY HHBOE Kelil MeMopHje y
peimasaiby npo6iema pipeline-a /napasemian Ha
HHBOY HHCTPYKLHje/.

Ha kpajy ykasat K pasiky RISC apxetektype y
omnocy Mon Hojmanosor komuent (Hus onepauja,
YMECTO 112 Ce ceKBeHIMjaIHO H3BpLIABA Kao KoL DoH
HojMaHoBe apxuTeKTYpE, MOKe 12 e Pasiokn Ha
BHIE jeIHOCTABHUX MPoGeMa ca napate M
3BpUIABaILEM. YUSHHIIMMA YKA3aTH 1 j¢ OBaKaB
npouec oBpaze 3nauajio Gpxkn);

VuleHHIIMa 1eTakHO OGACHITH KapaKTepHeTHKe § -
SuTHiX, 16 — GutiX, 32 — GHTHIX 1 64 — GuTHIX
MUKponpotiecopa;

VenuImMa 0GjacHHTH LWTa Cy To MHKPOTPOLECOpH
ca BuILC je3rapa; yKazaTH Ha PEAHOCTH Koje
npyKajy OBAKBH MHKPOTIPOLECOPH; OBjacHHTI
Tepmue 3a Mukponpottecope Dual Core, Core2Duo,
Core2Quad, Quad-Core; objacHHTH TepMHHe 3
mukponpouecope Core i3, Core i5, Core i7, Core i9 ;

Vuennuwiva ykasati na aexmuura (Socket-¢) Koja ce
KOPHCTE 32 MHKPOMPOLLECOPE; YKA3ATH 1 BPEAHOCT
HalloHa Hanajaiba MIKPONPOLECOPa; AKLEHAT GaLHTHH
Ha HOBHjE MOZE/IC MHKPONPOLIECOpa;

OBjacHui noctynax xaahera MUKpONpOLECOpa;
VuleHHwiMa OGacHITH HCTOPHCKH Pa3soj
MHKPONPOLECOpa; y3eTit y B3Hp passoj
MUKPONIpOLIECopa Kpo3 retiepatije (ceaam
TeHepaLLIja MHKPOTIPOLIECOpa); 3a CBAKY reHepaLly
YKa3aTH Ha KAPAKTEPHCTHIHE MHKPOMPOLIECOPE 1
1HHXOBE BPEHOCTH (HHTEPHH TAKT MHKPOTPOLIECOPA,
LIMpHHA APECHE MATHCTPATE, Kelll MevopHje, Gp3iHa
MeMOpHCKe MarHCTpare);
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® Vuenmuiva ykazath na Bosehe ceetcke Kommanitje
Koje ce Gae POM3BOAHLOM MHKPOMPOLECOP;

Ouetupame

BpeHoBatke 0CTBAPEHOCTH HCXOTA BPLINTH Kpo3:
npalierbe OCTBAPEHOCTH HEX0AA;

YCMEHO H3Narame;

TECTOBE 3HaHA;

AKTHBHOCT Ha HaCORHMa;

e e oo
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Hasus Monyna:

Tpajarse Moaysa:

Memopujekn eucrem pauyHapa

25 uacosa

LUHABEBU MOAYJIA

MCXO/IM MOAYJIA
Tlo saspiieTky Moztyia yuierk he Gntin y crarmy 1a:

OBABE3HH U MPEMOPYYEHHU
CAJIPXKAJU MOAYJIA

YOYTCTBO 3A
AUJAKTHYKO-METOAUYKO
OCTBAPUBAISE ITPOTPAMA

®  OcnocoGbasarbe
yuennka 3a
TipenosHasaise BpcTa,
KapaKTepHCTHKa 1t
dynruma pasHTI
Mevophja;

ojachin yiiory  (yHKIty MeMopHje;

 HaGpoji 1 OGjacHi OCHOBHE MapaveTpe cpake
Memopije;

o eduiiue mapaveTpe 3a Kiacuukauiy
Memopija:

 oGjackit nozeny Meopija Ha ockoy oapelenor
KpHTEpHjyMa 1 OnILIE CBKY FpyTly MEMOpH]a:

o OGjacHi it WeMATCKH MPHKAKE XitjepapXiy
MEMOpHCKOF CHTEMA Y pauyHapy;

 ykake Ha yIiory orepatiie (pate) Mesopije
W OGjacHH MPHHLNI paga y pasyHapckom
cHeTemy;

yKaKe Ha y/IOry MEMOpHe CaMO 3a UHTAbe 1
OGjaCHi MPHALIN Pata y patiyHAPCKOM CHCTEMY;

 objachit yiiory ckpHBete Memopije; HaGpojit
HHBOE CKPHBEHE MEMOPHE i YKAKE 112 1bHXOBY
yII0ry; 0GjacHH MPHHLAM Paza CKpHBEHe
MeMOpiie y patyHapcKkoM CHeTeMy:

e oGjachit SRAM 1 DRAM Texnozorije; ynopesui
SRAM it DRAM wewopitie; pasiitkyje SRAM u
DRAM wenopuje; oGjacii nauit pata SDRAM
(Synchronous DRAM) w DDR (Double Data
Rate) SDRAM;

o oGjackit pasmiky usmehy SIMM ( Single Inline
Memory Module) it DIMM (Dual In-line
Memory Module) emopujexitx Moayaa;

HaGpojit MemopHjcke MoZysie Koji ce KopHcTe y

PANyHApCKOM CHCTeMY: 0GJacHH HaHe paza

MeMOPHJCKIX MOZIYJI; YTIOPE.uH ojeitHe

Memopiice Mozyie;

e oGjackit npoGaene kojit HacTajy y npeHocy
NI0ZATAKA KO MEMOPHJCKHX MOZYA: OMilIe
HAuMHE 33 OTK/AbAILE FPELaKa Y Pasy

Viiora u dynkunje Memoprje;
TapaveTph MemopHja;
Knacudukaunja memopija;
Xujepapxuja Memopuja y pauyHapckom
cieremy;

Onepatisua (panna) Memopuja;
Mewopija camo 3a untarse (Read Only
Memory, ROM);

Crpusena (cashe) Memopja
pasyHapeKor cHeTema;

Jlusavika Memopuia ca
npoH3BOsBHIM NpHCTyoM (Dynamic
random access memory, DRAM) n
CTaTHYKa MeMOpH]a ca IPOH3BOILHIM
npucTynom (Static random access
memory, SRAM)

Mewopiticke Texiosoriie y
pastyHApCKIM CHCTEMIMA;

Menopiicki MOAY1H y pasiyHapekin
cuctenna;

Kawnserbe (natenuuja); aptoct
wemopiie (Parity Memory)  kox 3a
nposepy rpewaka (Error Correcting
Code, ECC);

Marausiicka (CTek) MeMopija;
Crosna (cexynaapha) Memopija;
Bupryenha Memopitja:
Tpomssohauit Memopija;

Ha 1I0NeTKy MOZIy1a yieHHKe YNIO3HATH Ca LULTheBMMa 1
MCXO/MMA HACTABE / yuetba, IIAHOM Paja n
[ m—

O nacrase
Mozy ce peansyje kpos crieache oGiike Hactase:
o Teopujcka Hactasa (25 uacosa)

Tonena oaesbera ua rpyne
Onesmerbe ce He ze a rpyme

Mecro peanmsaunie uacrase
« VuloHHLa ca NPOjeKTOPOM, PAyHAPOM it NIPHETYTION
Huteprery.

Ipenopyice 3 peanmsauujv nacrase

© VueHiwiva oGjacHiTH Havery MeMopiie Y
patyHapcKkom chereny;

© HagecTi napaveTpe MeMopHja i, A€TabHo 0GjacHiTH
cBaKK napaveTap (KANALUITET, MEMOPHCKH LLKIYC,
BpeMe NpHCTYIIa, jeAHHHLA peHOCa, Gp3itia npenoLa
noRaTaKa, eHa N0 jeaHoM GHTY);

o Jlati onuty nozeny vemopuja (yHyTpauise i
CrIobaLINE MeMOpIe); ACUHICATI KpHTEpHyMe Ha
ochoBy Kojirx iemo H3BpWIHTH KACHpHKaLITY
Menopitja (y 003Hp y3eTh crieehe KpiTepijyMe:
UMK IPHHLAN 3ATIHCHBAILA 1 1yBAILA NOLATAKA,
METOA IPHCTYNIA NOZALIIMA, HANHH OPraHiaLje
NO7ATAKA H 3AAPKABAILE NI0AATAKA HAKOH HCKbY'ICHA
Hanajarba);

© VueHiuivMa oGjacHITH MOZENY MEMOPIa Ha OCHOBY
CBIIX, rOpe HABEACHHX KPHTEPHyMa; CBaKY pyMly
MEMOpHja Y 110ZeAH MIOBE3ATH Ca KOHKPETHOM
MEMOPIjOM PalyHapCKOr CHETeMa;
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MEMOPHCKHX MOZy1a;
OMlLLe HANHH PAta CTEK MCMOPHC;

ofjacki yiiory criosHe MeMopHje; HaGpojit
npeacTaBHHKe CekyHAapHe (CrIoJbHe) MeMopHe y
pauyHAPCKOM CHCTEMY: ZeTabHO OBjacti Haui
Paza u oprann3aL]y NOJATAKa CTIOMLHHX.
MeMopHja;

OHLIIE HAYHH (yHKLIOHICAIbA BUPTYEIHE
MeMOpHj€ Y PatyHApCKOM CHCTeMY;

HaGpoji HAjo3HATHjE CBETCKE KoMMaHMje Koje ce
GaBe NPOU3BOIOM MeMOpHja:

JIeTazmHO OGJACHHTH 1 LIEMATCKH NpHKA3aTH
Xujepapxijy MeMOpHja y pauyHapekom
CHCTeMy:yKa3aTh Ha KapakTepHCTHUHE BPEHOCTH 3a
CBE MEMOpHje Y MEMOPHICKOM CHCTeMY pauyHapa
(MeMOpHiCKH MeajyM, Cpeilibe Bpeme pHCTyia
noawma, nponyca Moh, KanauwTer Meaujyma,
leHa Meamjyma /memopje/);

VeuumM 0G]acHITH YIIOTY ONIepaTHBHE MEMOpHje;
JIeTabHO OBJCHHTI PHHLIAN Paia OnepaTHBHE
MeMopHje;

Vuenumma 0GacHITH yIIOTY MeMopHje camo 3a
untatbe - ROM (Read Only Memory) : netasbHo
oBjachuTi npunLun paza ROM Memopuje; ykasati
Ha pasnmanTe Bpere ROM unna i wixoBe
CRICUHQUIHOCTH; AKUCHAT CTABITH Ha CACKTPHUHI
w3GprcHBH nporpavadhakn ROM (Electrically
Erasable Programmable ROM — EEPROM);

Vuerima oSjackiTi yory KELL venopije y
pasiyHapcKoM cHeTemy; yKasaTi Ha napametpe KELL
MeMOpitje: J€TabHO 0GJaCHHTH OpraHi3aL]y 1
kopmherse KELL memopiie; mojachiTi epmiiic
KELU OFOJIAK i KELL TIPOMALLIAJ, Kao
HastiHe (a1TOpUTME) 3aveHe G/10KOBA MOAATAKA Y
KELL Memopjit; yeectn nojam edkactoer KELL
MeMOpHje H OGJaCHHTH HErOBO 3HAUCHsE; 0GjaCHHTH
Hitsoe KELL Mesopije i HatliH iixoBor
ynKimORHCaa;

JleTazmiio 0GJacHNTH CTPYKTYPY W Hawi pata DRAM
1t SRAM MeMopitja; yKasaTit Ha IPEHOCTH i Matie
SRAM 1t DRAM MeMopija; ACHHXPORI1 1 CHIXPOHH
SRAM it DRAM;

VKT Ha MevopHjcKe TexHoTOTHje Koje Ce
KOPHCTE y PAtyHApCKIM CHETRMHM; OGjacHHTH
epmiie SDRAM (Synchronous DRAM) , DDR
(Double Data Rate) SDRAM, DDR2 SDRAM ,
DDR3 SDRAM, DDR4 SDRAM, RDRAM (Rambus
DRAM) , SO-DIMM (Small Outline Dual In-line
Memory Module) 1 Hauih wixoBor
(yHKIIOHYICAIbA; YKASATH Ha JeAHOCTPYKY 1t
JIBOCTpYKy GP3HHY NPEHOCA 01aTaKa KO
MeMOPHICKIX MOAY.Ia;

VeleHHLIMa HABECTH MEMOPHCKE MOZY/IE KOjH ce
KOPHCTE Y pauyHApCKHM CHCTeMHMa; OGJacHHTH
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HaunH dynkunonncarwa SIMM ( Single Inline
Memory Module) n DIMM (Dual In-line Memory
Module) Memopijckiix Moayna;

© Vuenmuuiva oGjacHITH H0jav Kalberba; yKa3aTH Ha
Pellietsa Koja ce KOPHCTH 32 OTKAIbaNe FPeLaKa y
pazy MeMopHje; OBJacHNTH Hatuh (yHKIOHNCAIA
NIapHOCTH MeMOpHje H KOJL 3 NpoBepy TpelliaKa;

© Vuenuiva oGjacHITH HauMH Paza CTEK MeMOpHje;

© OBjackHTH Y0Ty CNIObHE MEMOpHje Y PatyHapCKoM
CHCTeMy: HAGPOJATH MPEACTABHHKE CKYHIPHE
MeMOpHje: A€TabHO OGJACHHTH MPHHLIT paza i
OpraHIALIY NI0JATAKa HA XA ACKY, ONTHUKNM 1t
aew vevopijava;

© VueHHLIIMa OG]acKHTH MojaM BHPTYEITHa MevopHja;
€TATHO OGJACHITH TEXHIKY YTPaRaika MEMOPHjOM
Koja e HMIUIeMEHTHpA KopHCTEhH 1 Xap/iBep 1
codpraep (BupTyeana vevophja)

® Vuennuima ykasath Ha soaehe cBeTcke Kommanje
Koje e Gae TPOH3BOAIOM MEMOPH]:

Ouemnpaie

Bpe/loBalke OCTBAPEHOCTH HCXOLA BPUIHTH KO3:
o npaheibe OCTBAPEHOCTH HEXOAA:

o yemeno mnaraise;

® TECTOBE 3Haba;

« aKTHBHOCT Ha UACOBMMA;





image58.png
PAYYHAPCKH XAPABEP

1. OCTBAPUMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

PA3PE]

HACTABA

Teopujcka HacTasa

Bekoe

Tpaktiana nacrasa

Hacrasa y 610Ky

TIPAKCA

'VKYITHO

11

68

12

80

2. UWJBEBH YUYEIbA

- OcriocoB:masarbe yueHHKa 1a CAMOCTATHO CKIOMH pasyHap;
- OCnocoBmaBaike YieHKa 1 CaMOCTATHO HETAHNpa HATOTPAIbY MocTojche pauyHapeKe KOHGHTYpaLIje y CKAGLY ca 3aXTeBHMA KOPHCHIKA;
- OcnocoBLasarbe YHCHNKA 38 TECTHPAILE XAPABEPA H OTKIAILAILE KBApOBA;

3. HA3UB U TPAJAKE MOAYJIA

Pasper: npsn
Pen.op. HA3MB MOJIYJIA Tpajare vonyaa (1acosi)
I | Cknanate pauynapa 40
2| Hazorpanwa pauyapa 10
3| Tectupae xapasepa 18
4. 12

Buok HactaBa
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4. UMJBEBH, HCXO/H, OBABE3SHH U NPENOPYYEHH CAAPKAJN U YIIYTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE IMTPOI'PAMA

Hasite Moaysa:
Tpajaibe Moysta:

Craname pauynapa
40 uacosa

LUM/bEBU MOAYJIA

NICXOAN MOAYJIA
o 3aBpLIETKY MOZYIa yieHIK he GiTH Y.
cramy na:

‘OBABE3HHU U MPENOPYYEHH
CAIPKAJN MOAYJIA

YIYTCTBO 3A
AUJAKTUYKO-METOAUYKO
OCTBAPUBAIE [TPOTPAMA

® OcrocotmaBatbe
YUEHHKA /1a CAMOCTATIHO
CKI0MH padyHap;

© Haupra wesmy i G20k aijarpam
pauyHapcKor cicTema;

© oGjacii y710ry W HauMH paza Hanajama;

© ojacku ysory kyhuura;

o paskyje obmme n Bpete kyhuuTa n
1380pa HaMlajatba 1 OGJacHH IbiiX0Be
NpEAHOCTH 1 HeAOCTaTKe;

© OuITa TeXHIKE KAPAKTEPICTHKE

nanajaisa;

oGjachu yzory Power Good 1 PS_ON

curnana;

yrpat/3amentt jexuniLy 3a Hanajarbe;

3avenn kyhuwre pauynapa;

oGjacki yJ10ry W 3Haaj MATHIHE I0UE;

PaIiKyje OGMMK H BEHUMHY MATHUHIX

niova;

onaBepe oarosapajyhe kyhuue 3a

H3aBpaHy MaTHUHY MLI0UY;

®  aHanM3Mpa 1E0BE MATHYHE MUI0YE;

© yrpamw/samen MatiiHy mwiouy y
kyhuure;

® pasmikyje Bpcte c10TOBA It OGjacHH
1bHIXOBE KapaKTEpHCTHKE:

© omabepe Moayae 3a noctojehe coToe:

o paskyje Bpete noprosa n ypehaje kojh
Ce Ha WX TPHKIBYUYjy:

© oGjacki y10ry LEHTPATHO MPOLLECOPCKE
jemmsme - npouecop;

© HaBese raBHe A€10BE NPOLECOPA I
oGjackit 1bHXOBY yaOTY:

o yrpanu CPU na maruany naouy;

o oBjacin ys10ry MeMopHiCKor cHcTeMa;

© npenoswaje i pasiikyje Mevopije
pasyHapeKor ceTea;

© yrpau MeMopHjcke MOZYJIe OnepaTHBHE
MeMOpHje Ha MaTHYHOj MI0UH;

BIIOK wwiea caBpemenor pasyHapa.
Vii0ra i HaumH paza Hanajaiba.
OGAHWH 1 BeMHE HANAjaiLa.
Kapakrepherike Hanajarba
Vrpamba n 3aMeHa Hanajarba
Vitora n 3mavaj kyhuura,

Tozena kyhuura.

Vitora i ynKuje MatHune nove.
DopvaTi MaTHIRIIX 10U,
JlenoBH MaTHHe 110Ne (MarHCTpae,
noprou, caotos, BIOS (Basic Input-
Output System) watune noue,
oCTaIN HHMOBH).

Vrpamsa (ncTarawua) i 3amena
Marise naoe.

LIeHTPIHO NIPOLIECOPCKa jeAHHHLLA,
T'naghi 1enoen CPU -a 1 bix0Ba
yaora

Crewnpukauuje npoitecopa.
KapakTepHeTHke i BpeTe npoLecopa.
Crctem 3a xnaljerse npotecopa.
Vrpaimsa 1 3aMeHa npoliecopa.
MeMOpH]CKH CHTeM Neponaior
pauynapa. YhyTpauisa Memopija
pauymapa.

Vrpasa it 3avena yHyTpauise
Memopitje.

Crossautia MemopHja patiyHapeKor
chcreva.

Vrpamba i 3amena criossate
Memopije.

Mpeskhn anantep — yiora,
KapaKTepHCTHKe I HauMH
yHKuOHCaILa.

Vrpaaisa 1 3aveia MPEAHOr azanTepa.

BiIe0 CHCTEM PasyHAPCKOT CHCTEMa.

Ha nioteTKy MOyIia yHeHike YNO3HATH Ca LbEBHMA
HCXOAIMA HACTABE / yielba, IAHOM Pt i HAHHIMA
olebHBaIba.

OGuuum nactase
Moxyn ce peanisyje kpo3 crienehe oake nactae:
o Bewse (40 uacosa)

Monena oe/beiba na rpyne
Osteserse ce e Ha rpyre 10 15 yuennka.

Mecro peammsauuje nacrase
« KaGuher 3a pauyHapckit xapisep.

Tpenopyie 3a peanmsaunjy nacrase

© ¥ 0BOM MOZYJ1Y HEONIXOIHO je 0GJaCHHTH YIOTY i HatHH
(pYHKLUIOHHCAIL CBAKE KOMIIOHCHTE (MOAYIa) CTaHIApAHE
pasynapcke KoHurypauuje (kyhiurre, nanajasse, Matiisa
fu0ua, npouecop, onepatsha (RAM - Random Accsess
Memory) memopuja, avck jeannue (HDD — Hard Disk
Drive, SSD — Solid State Drive, CD/DVD — Compact
Disc/Digital Video Disk), rpadpiaki azamrep, Mpexii
azanTep, 3BYUHH A1AIITEP, MOHHTOP, TACTATYPA  MHIL).

 VueHHWIMA MOKA3ATH C/I0TOBE H NOPTOBE HA MATHINO]
TA0UH 1 OG]aCHITH 11XOBY y10TY. KopHCTHTH Bitlue
PABIMMITIX MATHAHIX 11042

© VeHniiva 0GjacHITH MATHCTPATHI IPHHIAT NI0BE3HBaMA
pauyHapekiiX Moaya. VKalaTh Ha MArHCTpane caBpemene
pasyHapeke KonQirypatiie. Vasatit a KapakTepicTiike
THX MarncTpaa. IIpaKTHINO MOKA3ATH CAOTOBE, KOHEKTOPE
1 TIOPTOBE, I NIOBE3ATH IX €& MATHCTPAIOM KOjy KOpHCTE.

 VueHik MOpa 2 OBEAGA YTPaiiby H 3aveHy CBAKOT
Moayz1a pasyHapexor cieTema. KopueTTi pilie
PAIIMHTIX pauyHAPCKHX KoHHTYpaLja.
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TIPUNIPeMH TBP/H JIHCK 33 IPHMERY
BPLUH IETOBY Yrpaiby:

npHnpeMit 1 yrpan onTIKH ypehaj;
oGjacHH 10Ty MpeKHOT azanTepa;
YIPAII MPEAKHH AZANTEP Y LCHTPaIY
ey

HaBee A€10BC BILACO CHCTEMA 1 OBjacHH
HXOBY YJIOTY;

Yrpaau rpadHuKK zaNTep y LeHTpAIHY
Jenunmuy
TIOBEIKE MOHHTOP Ca IeHTPaTHOM
Jenunmuon;

oGjachi y10ry 3ByuHe KapTHLe;
YTPATH 3ByUHY KapTHLY Y UHTPaAHY
emmmnuy;

aedpurne nojam nepidepiix ypeha
paskyje BpeTe yaasHix ypehaja 3a yHoo
nojaraka;

Ae(uHHLIE GyHKL]Y W IPHHLIN paza
Tacrarype:

TIOBEsKe PasTHINTE BPCTE TACTATYpa Ha
ueHTpay jeamtiy;

oGjacku yHKLjy 1 npHHLIN pata
wina;

TIOBEIKe PAsTHUNTE BPCTE MHICBa Ha
pauyhap;

paskyje BpeTe H3MasHUX ypehajas
noBerke pasiuNTe W3S ypehaje ca
LCHTPATHOM JCAHHHLOM;

aHamIBHpa (yHKIIOHATHE 3aXTeRE
pauyHapa;

nipesutake KOHHIypaljy pauyHapa i
nephipepuickix ypehaja y ckrazy ca
crewnpukatom dynKuHOHATHIX
3axTeBa;

cacTapma pasynap y cirazy ca
CrewnHKALIOM BYHKUHOHATHIEX
3axTena;

Vrpajiba i N10BE3HBaIbE KOMIOHEHTH
BICO CHETeMa.

3eyuna KapTHLa ~ yora,
KapaKTepHCTHKe I HaumH
yHKIIOHCarLa.

Vrpamba i 3avena 3byuHe KapTHLLe.
Cepiicku 1 napateHi IPHKbY .
Vaasme jeaume — ynkuja,
KapAKTEPHCTHKE I HAMH
yHKIIOHHCArbA.

Tosesnpaibe ynaziix jeaniua ca
LEHTPAHOM JeIHHHLIOM.

Vsnasie jeanniue — naunn
npiKa3iBarLa i 0GpALe MOAATAKA
a3 HIX jeainua,

ToBe3HBAIbE H3TA3HIX jEAMHMILA HA
LeHTpatHy jeamHmLy.

 Veerk TpeGa caMOCTATHO 21a CKIOMH pasyHap.

Ouemnpame
BpeaHoBatbe OCTBAPEHOCTH HCXOAA BPLINTH KPO3:

npalierse 0CTBAPEHOCTH HCX0A;
yemeno msnararse;

TecToBe 3Haiba;

TecToBE NPAKTHYHIX BETHHA;
aKTHBHOCT Ha YacOBHMA;

R





image61.png
Hasus monyna:
Tpajame moxyna:

Haporpaama pauynapa
10 uacosa

VICXOM MOAYJIA YAYTCTBO 3A
LWBEBU MOJYJIA o 3aBplieTKy Mozya yvieHitk he Gt y Osmgi:l',’;&?;'ﬂgg,}i"" JMIAKTUYKO-METOAMYKO
cramy na: OCTBAPUBAIE POTPAMA

® OcrnocobbaBaie
YHCHIKa 22 CAMOCTATHO
Wenaannpa Hazorpanthy
noctojehe pauynapexe
Konpurypaue y ckrazy
€A 3aXTCBIMA KOPHCHIKa;

© seuniue nojav azorpanie
patiynapckor ceTema;

© Je(unLIe CBPXY U WL HAZOTPAILE
patiyHapcKor crcTema;

® npoBepit xapaBepcky KoupHrypauijy
pasiynapckor cicTema npeasiheror 3a
Hazorpaby;

® POBEPI KAPAKTEPHCTHKE XaPABEPCKIX
KOMIIOHEHTH (MOAY1a) pattyHapeKor
cucrema;

® npoueti 1a 71 oxpeliena pauyHapeka
Kon(Urypauja MoKe 1a ce HATOrpaAH;

® BPLLI NIOCTYNAK HAZOTpAILE PayHapeke
Konpurypausje;

Tojam Hazorpaasbe pasiyHapekor
cicrema;

CBpXa H Wb HAZOTpaibe
payHapeKor cietena;

Tiposepa xapaepa pauyHapeke
Koturypaumje npexsibene 3a
HAIOrpaliby:

Kopuuherse ynyrerasa o
KapakTepHCTHKaMa Xap/eepa
patyHapeKor cietena;

Kopuuherse Hiteprera 3a nposepy
KapaKTEPHCTIKA XapBepa
pavyHapeKor cietewa;

Kopuherse codraepekor arara 3a
NpoBEpY KapaKTEPHCTHK patyHapeKor
cierenma;

Tpotiena pattyHapcke Koudurypaitije
3a Hazorpaiby:

Haz1orpazisa pattyHapcKor cHeTena;

Ha nodeTky MOZYIa yueHHKe YIIO3HATI Ca LULIBEBIMA 1
HCXOMMA HACTABE / yIerba, ILIAHOM PAZa 1 HAUHHHMA
ouerbHBaILA.

O6anun nacrase

Moy ce peanisyje kpos ceziehe oGmke HacTage:
o Bexe (10 wacosa)

Mojena ojiesbetna ua rpyne
Oxesbetse ce aemn Ha rpyre 10 15 yuenika.

Mecro peanusaunie uacrase
« KaGHHeT 3a pasyHapekH Xapasep.

Mpenopvie 3a peatusauniy nacrase
© Veernuwiva 0GjacHiTH N0jaM HATOTPAibe PatyHapeKor

cherena. Takole, yKa3aTH Ha LLJb HAZOTPAAILE PAUYHAPCKOT
cherema.

® Veernuwiva 1eTasmsHo 0GjacHHTH Koje KapakTepicTike
noctojehe Konpurypawre Mopajy y3eTh y 063p npe
Hazorpaztbe (Koje pOLECope NOJP/KABA MATHIHA II0Na,
Gpoj c0ToBa 32 RAM MemopHjy, koaiko RAM sesophje
MAKCHMATHO NIOAPABA MATIHNHA 110va, KoMK RAM-a nva
W KOIKO C10T0Ba 38 RAM MeMopHjy je 3ay3eTo, Kommko
SATA konextopa (Serial Advenced Tehnology Attachment,
SATA) HMa i KOjH je CTaHIAPA Y NHTAIbY, Koje C/I0ToBe
UMA MATIINHA 110U, ...);

o Vuennuwiva ykasati na ussope (TexHiuka ynyTersa,
HIHTepHET, IPOrpami) Koje MOry Aa KOpHCT 2 it 0wt
110 KapaKTEPHCTINHIX BPEAHOCTH nocTojehe
Kondurypauje;

o HanpasmTit HEKOAIKO CLiCHApH]a Ca 3aXTEBHMA KOPHCHIKA
(exopHeTHTI rope noGpojarie onuje);

© Vueniui caMocTazo peiasajy npo6iem moryhe
Hazorpabe opeliere pauyHapeke KOHGHTYpaLlj

© VHeHHLI CAMOCTAIHO HIBOJE NIOCTYNIAK HAZOTpatthe
PauYHAPCKOF CHCTEMa;
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Ouewuame
BpeHoBalke OCTBAPEHOCTH HCXOJA BPILIHTIH KPO3:
npalieibe OCTBAPEHOCTH HEXOLa:

yeMeno maaraise;

Tectose 3nama;

TeCTOBE NPAKTHHHX BeLLITHHA

AKTHBHOCT Ha HaCOBHM;

R
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Hasus monyna:
Tpajame moyia:

Tecrupame xapasepa
18 uacosa

UWBEBU MOAYJIA

HCXON MOAYJIA
Mo 3aBpieTKy Mozya yueruk he Gty
cTamwy aa:

OBABE3HHU U MPEMOPYYEHH
CAZIP)KAJH MOIYJIA

YNYTCTBO 3A
JUJAAKTUYKO-METOJANYKO
OCTBAPUBAILE MTPOrPAMA

® OcriocoGmanarbe yueHitka 3a
TecTupaibe Xapsepa i
OTKnAbAIbE KBAPOBA;

JeiHHLIE MeTONE OApKaBAILA patyHapa;
KOPHCTH a1aT  HHCTPYMeNTe 32
onpkasaiLe pauyHapa;

npey3inMa Mepe 3aITHTe Ha paxy:
cacTaB/ba [k Mepeiba it TeCTHPaIba Koja
TpeGa OGABITH a pauyHapy Y by
BepHHKaLLe 3A10BOIbEHOCTH
(yHKIIOHANHIX 3axTEBA;

Hasese wajuewhe KBapoBe patyHapa i
OGJaCHH Y3POKe IXOBOT HACTAjarba;
KOPHCTH pasiiuiTe AnjarnocTike
colpTaepe 3a TecTHpabe patyHApa;
KOPHCTH pasiiuHTe AnjarnocTike
XapiBepcKe KapTiue;

NpATH Pa3Boj HOBIX AHJATHOCTINKIX
cofaepa

TecTHpa HCIPABHOCT pauyHapa;
WACHTUHKY]E 1 OTKAAMA TPELLIKe:
WACHTHHKYjE HEHCTIPABHY KOMIIOHEHTE Y
patiynapy:

Metba HEHCPABHY KOMIIOHEHTY;

Metozte onpiasaiba pauyHapa.
ATaTH H HHCTPYMENTH 32 ONpIKaBaILe
pauynapa.

Mepe saurrire na paxy:

Ksaposi ko1 pauyHapa.
JlujarnocTiuiit codraep.

Kopuuuheise HHTepHeTa y AujarHocTnin
Xapasepa.

Tectupatse pauyHapa.

JljarnocTia rpetike.

3aMeHa HeHCPABHIIX KOMIIOHEHTH.

Ha noueTky MOZYIa yueHIKe YIIO3HATH Ca LULBEBIMA 1
HCXO/IHMA HACTaBE / yHieiha, ITAHOM P H HAsHHIMA
oueIbHBaIbA.

OGamun nacrase
Moxyst ce peanisyje kpo3 caeaehe ofuike HacTae:
o Besbe (18 uacosa).

CT0 peasu3aiumje HACTaBe
« KaGiHer 3a pauyHapckit Xapeep.

Ipenopvke 3a peaansaunjy nacrase

 Veenike yNosHaTH Ca METOAAMA OZPAKABAHbA
(HHTEPBEHTHO, NIPEBEHTHBHO  KOMONHOBAHO OIKaBaibe)
W HEOIXOHIM IATOM H HHCTPYMEHTHMA 32 OIpKaBaIbe
(eneKTpHIHA WPAdIAIIA-0BPTaY, IHHLETA, BaKYYMCKA
NyMITHIQ, KISIIT, HHCKOHATIOHCKA JEMILINIL, CeulIe,
XBATazkKa 32 paljerbe UNTIOBA, AHTHCTATHIKA HAPYKBHLA,
MyATHMATap, ZI0THUKa CONAA 3 HCMHTHBAILE HATOHCKIEX
HIBOA 1 OCLILTIOCKON).

® VdennKe yNno3HaTH ca Mepama 3aliTHTe Ha pay;

© VieHiiKke yno3HaTH ca copTBEPCKHM ANaTHMA 3
AMJATHOCTIKY M TECTHDAISC XAPABEPCKHX KOMIOHCHTH
PatyHapeKor ccTeMa (TECTHpaIbe MPOLLECOpa, MaTHIHE
nioue, ceta unnosa, Hanajarsa, RAM memopije, xapi
JWCKa, rpagiKe KapTHIE, MPEKHE KapTHU, 3BY4He
xaprue, ontuuke jennnnue, USB (Universal Serial Bus)
noproa, ...). IIpaKkTiHO NOKA3ATH HAYHMH JMjarHOCTHKE 1
TecTHpaIba XapaBepa ozIpehenM coTBEpCKIM anaToM.

® Yyennun TpeGa caMoCTaHO /1a KOPHCTE PasiniuTe
coTBEpCKe NaKeTe 32 MArHOCTHKY W TeCTHpAIbE
XapiIBepa pauyHapa 1 aHa3Hpa pesyJITate TecTHparba.

© VIIO3HaTH YHCHIIKE Ca XapABEPCKIM AMATHOCTINKIM
KapTHLaMa — TecTepHMa.

® Veenuin TpeGa caMOCTATHO 22 KOHCTE TecTep 3
JWMJArHOCTIKY XaPABEPCKIX KOMIOHEHTIH it aHATH3NPA
pe3yJiTate TecTHparba.
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VUMK caMOCTATHO BPLLI 3aMeHy HEHCTIpaBHe
KoMnoHeHTe.

Ouerupame
Bpearoparhe 0CTBAPEHOCTH HCXOAA BPLIHTH KPO3:

o npaherse ocTBaperocTH Hexoxa.
o yoweno mnarare.

o aKTHBHOCT Ha uacy.

o npahere npakTiIHOT pata.

Hasus wozyna:

Tpajase Moayna:

Biok  macrasa

12 uacosa

UWBLEBU MOAYJIA

MCXOJU MOAYJIA
o 3aspuieTky Mozy7a yuermk he 6nmin y
cramy xa:

OBABE3HH U MMPEMOPYYEHU
CAZIPIKAJM MOAYJIA

YOYTCTBO 3A
JUJAAKTUYKO-METOAMYKO
OCTBAPUBAILE MPOrPAMA

® OcnocoGsasaibe yueHika 1a
CaMOCTAIHO CKIOMH patiyHap:

® Ocnocobmanatbe yuenika 3a
TecTpatse XapaBepa it
OTKNAMmAIbE KBAPOBA;

© Paspujarbe capechor
OJIrOBOPHOT NPHCTYa peva
NOBEPEHOM nocty;

o Eduikacio niauipaise i
OpraHi3oBaibe BpeMe

o Jequniue MeTONE OApKaBaILA
pauyHapa;

® KOPHCTH A71aT 1 HHCTPYMEHTE 32
onpKaBare padyHapa;

® CacTaB:ba MIaH Meperba i TECTHPaIbA
Koja TpeGa OGABITH Ha pauyHapy y Wby
BepiHKaLlLje 3a10BOHEHOCTI
yHKLHORANHIX 3aXTeBa;

o Hasexe najucuhe KBapoBe patyHapa it
oGjacHi Y3POKe IHXOBOT HACTajarba;

© KopUCTH pasmuHTE AUjarHOCTIKe
colTaepe 3a TecTHpabe patyHapas

© KOPHCTH pa3IMuITE AUjarHOCTIKe
XapaBepeke Kaprie:

© npaTi pasRoj HOBHX AMJArHOCTIKIX
corepa;

® TecTHpa UCIPABHOCT pauyHapa;

CHTHHKYje It OTKIAMA rpeuK

® OTKIIOHH 1 3AMEHH HEHCTIPABHE

Vrpasuba/3avena XapaBepeKix
KOMIOHEHTH CTaHAGpHE palyHapeke
Konpurypauje.

JIMjarHOCTIKA H TeCTHParbe XapBepa
pasynapa ynoTpeGom aujarHocTIrKor
codraepa.

JlujarnocTiika 1 TecTHparbe Xapasepa
patiyHapa ynoTpe6om IMjArHOCTINKIX
XApABEPCKIIX KapTHLA — TeCTepa.
Tose3mBatse nephpepijckin jeantia
Ha pauywap.

Ha 10teTKy MOZYa yieHHKe YNOSHATH Ca LULheRIMA 1t
HCXO/IHMA HACTABE / Yuekba, MIAHOM Pajia i HAuMHUMA
ouem B

6 nacrare
Monyxt ce peaniayje kpos cienche ooavke HacTase:

o G0k Hactasa (30 wacosa).

Monena onesmera ua rpyne

Ouesberbe ce e Ha rpyre 10 15 yuenitka.

Meero peammsanuie nacrase
o KaGuheT 3a pasiyHapeki xapasep.

Ipenopyke 3a peannsaumjy Hacrase

© VueHitke yno3HaTH ca METOAAMa OIpKaBaiba
(MHTCPBEHTHO, NIPEBEHTHBHO H KOMOHHOBAHO OAPAKABAIE)
11 HEOIXOIHIM Q1ATOM H HHCTPYMEHTHMA 32 OAPIKABAbE
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KOMTOHEHTE y padyHapy;

(en1eKTpHIHA WpadIIHLA-0ABPTaY, IMHLETA, BaKYYMCKa
TYMIHLLG, KACLIT, HHCKOHAMOHCKA JeMILTHIG, CeuHL,
XBaTasbka 3a Baljeibe UMNOBA, AHTHCTATHYKA HAPYKBHLA,
MYJTHMATAP, IOTHYKA COMIA 3a HCTIHTHBaME HATOHCKIX
HIB0G 1 OCLILAOCKON).

© VueHuke ynosath ca codTBEpCKUM aaTHMa 3
AMJATHOCTIKY W TECTHPAMbE XAPIIBEPCKIX KOMIOHEHTHH
patlyHapeKor cHETeMa (TECTHpAIbE NPOLECOPA, MATHIHE
n04e, ceta winoBa, Hanajama, RAM Memopije, Xapi
JcKa, rpadpiiKe KapTiLe, MPEkHe KapTHLe, 3ByiHe
KapTiLe, onmiike jeauniue, USB noprosa, ...

© VueHiI TpeGa CAaMOCTATHO 2 KOPHCTE pasHTe
CofTRepCKe NaKeTe 3a AMJarHOCTHKY 1 TeCTHparhe
Xapasepa pasiyrapa.

© VNO3HATH yuCHHKE CA XapABCPCKIM AUJArHOCTHAKIM
KapTHLIAMa — TecTepiMa.

© VueHiuu TpeGa caMoCTATHO 12 KOpHCTE TecTep 3a
AMJATHOCTIHKY XaPABEPCKIX KOMIOHEHTH.

© VieHIK CaMOCTA/IHO BPLIM 3aMEHY HEHCTIpaBHE
KoMIOHeHTE.

© VueHHu caMocTano MoBesyjy pastuTe nepudephicke
ypeljaje 1a ueHTpatiO npoLecopeky jeautity (amnas,
CKeHep, KaMepa, BHIEO NPOjeKTop,

B0k nacTasy peannzopatn y wajy !1!

Ouerupame
Bpe/l0Batke 0CTBAPEHOCTH HCXOJIA BPUIHTH KO3
o npahierbe OCTBAPEHOCTH HEXOAA:

o yeweHo iaraie;
o npahetbe NPaKTHUHOT pana;
o axTHBHOCT Ha Hacy;

5. KOPEJIALIMJA CA IPYTUM MPEAMETHMA, OJHOCHO MOAYJIMMA:
VBO Y apXHTEKTYpY pauyHapa, PauyHapcke Mpeske, ENeKTpOHIKa
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1. OCTBAPUBAIE OBPA3OBHO-BACIIUTHOT PAJIA — OBJIMLIU U TPAJAILE

EJIEKTPOHHUKA

HACTABA
PA3PE]] PR 'VKYITHO
Teopnjcka Hactasa Bete Tpaiana Hactasa Hacrasa y 610Ky
11 34 102
1 34 102

2. UWBEBU YUEIA

- Criuare 3Hasa 0 IINKIM M0JaBaMa i MPOLIECHMA Y ©IGKTPOHHLIN H HSHXORO Pa3yMEBabe Ha OCHOBY MOZETa  TeOpHja;
- CTULAIbE 3HAIba 0 OCHOBHIM €/ICKTPOHCKIM KOMIIOHEHTAMA, IHXOBHM KAPAKTEPHCTHKAMA 1 NPHMEHH Y /IEKTPOHCKHM KOMHMA;
- CTUUAILE OCHOBHIX 3HaILA O MOjAUABAUKHM KOANMA 1 H3BOPHMA 32 HATJarbe;

- CTULAIbE OCHOBHIIX 3HAILA O HMITYICHHM KOTUMA;

- OCM0COGbaBAILE YHeHITKa 3 MCeHba I3 0BMACTH CICKTPONHKE;

- CTULAIbE OCHOBHIIX 3HAILA © AHANI3M, OOPALH H NIPEACTABILAILY PE3ITATA MEPerba.

3. UWJBEBU, UCXO/IU, OFABE3HM U MPENOPYYEHU CAIPKAJU U YIIYTCTBO 3A IMAAKTUYKO-METOAUYKO OCTBAPUBAILE ITPOrPAMA

Jipyru paspen

YIYTCTBO 3A
UCXOaN OBABE3HU U IPENOPYYEHH
TEMA LWbEBU § JMIAKTUYKO-METOAHYKO
IMo 3aBpiLieTky Teme yuenik he Gt y Crarby 1a: CAJIPKAJU TIO TEMAMA G e AN
o Cruuame octopuux | e ommwe oGpasosaise PN crioja; Ha noueTky yuettike yo3HaTh ca Wizbesma
3aa o o oGjacHi HHBEp3HY 1 IHPEKTHY NoNapH3ALI]Y KpHcTaia cTpyKTypa nonynpoBoamKa i 1 HCXOLMA HACTABE / YWIersa, ILIAHOM
Moaynpo |  MOAYnpoBOAHIIKIN PN crioja 1 KaupTa 1 oGjacti CTpyjHo — oGpasosarse PN crioja; PAIA i HAYHHIMA OLLCbHBAIbA.
o | KOMIOHEHTaMa. WanoHcky Kapakrepuetiky PN crioja; JIHpeKTHO W HHBEP3HO Mosiapicann PN
e o HaGpoju npoGoje PN crioja; cnoj. Kapakrepictitke PN ciioja. TpoGoj | Peammaunia nacrase
om0 « HAGPOjI BPCTE AHOA I IbHXOBE HAjBAKHIjE PN croja;
eTe KapaKTepHCTHKe i MpiMeny. Kanawrmusnoer PN crioja. Jlnoze. Bpere | @ Teopujcka Hactasa (68 uaca)
Ju102a (yemepatke, 3enep, Baphkarn, © aaGopatopujcke BexGe (34 uaca)
Ilotkw, PIN awoza);
Osnake avoza. Bpoj uacopa no Temama
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omuue NPUHLKN paja GunosiapHor
TpaH3HCTOPa Ha MOZIETY Ca 3AJCAHHIKIM
eMHTOpOM;

HaGPOjH OCHOBHE KOMTOHCHTE CTpYja Y
TpaisHcTOpy:

ACUHILIC KOGGHUIICHT CTPYjHOT Nojavarsa;
HaGpOj KapaKTEPHCTHKE TPAHHCTOPa;
HALTA TPAK3IHCTOP Y CTIO]y Ca ajeAHIKIN
€MHTEPOM, 6a30M 1 KONEKTOPOM;

HALPTA CKBHBAICHTHY IlIeMY GHTIONAPHOT
TparsicTopa;

HAGPOjH OTpaHIIiCHsa Y Pany TPAH3HCTOPa;
OnHILE MPUHWN aa TPAHSHCTOPa ca
edheKTOM 053 Ha MOAETY Ca 3ajeaHIIKIN
COPCOM I HALPTA CKBHBA/ICHTHY WMy
TpaHCTOpa;

HaGpoj YC/108€ 32 P NOJEAMHIX THIIOBA
TpaH3HcTOpa;

KOPHCTH KATA/IOIIIKE MOAATKE 32 pasIHTe
THIIOBE NOTYPOBOAHIINKITX KOMIOREHTI;

Tpausucropu:
‘© TIpusuin paza GUIOAGpHOT Tpai3ICTOpa

Ha MOJIENy €2 3A]€IHHIKIM eMHTOPOM.

OcHoBHe KOMNOHEHTE CTpyja y

TpatsucTopy. Besupatbe TpaHCTOpa;
© KoediuujeHT CTpyjHor nojauasa;

KapakTepHcritke TpassicTopa;

o Tlapaverpi (x napamepi) Gunosapor
TPAH3CTOPA 1 EKBHBAIEHTH LieMa
TPAN3ICTOPA 32 HAMIMEHIRI CHTHAN;

© Orpatiitierbe y paty TpaH3HCTOp:

© TIpUHLIN pata TPAH3HCTOPa ca eiekToM
nosa (FET-a) 1a Mozeny ca sajensuskin
copeon. Cratituke kapakTepictitke FET-
Tapamerpi FET-a it exeupanenTHa ueva
TPAH3HCTOPA 32 HAHSMEHIHI CHTHAN;

© MOSFET -o8i. VMOSFET-0i;

© O3make Tpa3HcTOpa.

« Tonynposozniike

KomroreHTe (32+16)
« Tlojauasauka Kona H H3BOPH 3a HAMajarbe
(36+18)

Mecro peanusaumje nacrase
Vurokiua i sadoparopija

Monena onebera ua rpyne

Tpiaikom pearimsaiuje BeAGH onesmerse ce
JenH Ha rpyrie 10 15 yuenitka.

Ouemwusame

BpeiHOBaMe OCTBAPEHOCTH HCXO1 BPINTH
Kpo:
npahetse 0CTBAPEHOCTH HOXOIA;
TecTOBE 3Hatba;

YCMeHo u3narame;

TeCTOBE NPAKTHIHHX BELITHH.

oo e

Toaynpo
Boamns
Ke
Kkommo
nente

HaGpoji BpCTE THPHCTOPA 1 1LIXOBY NPHMEHY;
Hae/ie 0CHOBHE KAPAKTCPHCTHKE TPHAKA 1t
anaxa,

HaGpoji BCTE ONTOE/IEKTPOHCKIIX eleMenaTa
1 1bHXOBE OCHOBHE KAPAKTEPHCTHKE:

Tlo3Haje piMeRy OMTOETEKTPOHCKIX
eremenara,

Bumecsiojne cummumivmeke komnonente:
© Tupicrop;
© Tpuak i amax.

OnToeneKTpoHCKe NOIYNpOBOHIKE
Kownonente:

© BpcTe OMTOENEKTPOHCKHX eNleMenaTa;

o MoTomHoze, GOTOTPANBHCTOPH 1
doTooTrnopHHIH;

© Cersiche noynpoBoHiiKe AMoze.
DoToCnojHHLE;

© Teunn kpHcTan.

Ipenopyke 3a peannsaunjy nacrase

ToKoM peanisatuje caake Teme yaex ce
NPHPAABATH HCTOT NPHHLLAIIA: TEOPETCKIt
OGJaCHITH NojaBy 1TH 3aKOHKTOCT,
NOTBPANTH je pauyHCKH (TaMo [ je T0
Morylie) a oHta HIBPIINTH feMORCTpau]Y
WIH Mepera y aGopatopiji.

ToKoM Tpajarba TeMa peatu3oBaTH HajMare
TpH TecTa 3Hara.

TIpeaMeTHH HACTABHIK MOXKE H3MEHHTH 10
10%, a3 carnactoct Crpyunor eha 20
20% npenopyeHor caapiaja.

Ipenopyke 3a peannsaunjy Teme
[oaynposoanuyike KOMIoHeHTE

Ha nouerky nonosnTH rpally aToma Koja je
oGpaleria y npeamety OcHose
CIICKTPOTEXHHKE Y IPBOM pazpery.

Ca oGjawibeiba GasupaTH Ha CHARLIYMY
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Kao 1101y NPOBOJIHHKY, @ FePMaHHjyM CaMo
HaNoMeRyTH.

TIpHHUHNE Pana TPAH3NCTOPA PATHTH
omiicHo, §e3 3aNwKeiba y AeTaske it
HCHCTHPATH Ha MO3HABAILY YC/I0B 38
Pai NojeAMHIIX BPCTA TPAH3HCTOPA.

Tpukuun paza GunosapHor TpaK3CTOpa
OGPAHTH Ha MOJLEY Ca 3ajeHIAKIM
CMITOPOM; eKBUBATICHTY LMY LPTATH
Kophcreh 7 napaverpe. Harnaciin 1a ce
CKBUBATEHTH HHleMe TPaI3HCTOpa
PA3NKyjy Ha BHCOKIM YECTAHOCTIMA.

KOPHCTHTH KaTa7I0re PasHTIIX
nponssohaua.
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« OcnocobbaBarbe
yueHuKa 3a
ananu3Mpaibe pana
NOAYNPOBOAHHIKIX
KOMIIOHCHTH
CHUMAIEM HHXOBHX
KapaKTepHCTHKa.

W3MEpH CTPY]y KpO3 MO/ H HANOH Ha AHOJH,
HALpTa CTPyjHO-HATIOCKY KApaKTEpHCTIKY
auone;

I3MEpH CTpYje 1 HATIOHE KOA TPaH3HCTOpa
(6unoaapnor u FET ~a) u naupta
KapakTepHCTHKE TPaH3HCTOPa;

ana3Hpa pax Kona ca ceetehin

1101y NIPOBOHMNKIM AHOZAMA i KOTa Ca
BHILIECII0]HIM CILILULYNCKIM KOMIIOHEHTAMA;
TpHMelbyje Mepe 3allTHTe Ha paxy.

BEXKBE:

1. CHUMarbe KapaKTepHCTHK yCMepauKux
amona;

2. CHUMaIbe KAPAKTEPHCTHKA 3eHep ANOJIa;
3. CHUMAlbe YIa3HIX 1 W3Ia3HUX
KapakTepHCTHKa GHIONAPHIX

TpamsncTOpa;

4. CHHMaIbe PEHOCHUX KAPaKTepPHCTHKA.
GUNONapHIX TpaH3NCTOpA;

5. CHUMAIbE YIa3HIX H H3IA3HIX
Kapaxrepherika FET —a;

6. CHUMatbe NPEHOCHHX KAPAKTEPHCTHKA
FET —a;

7. Enektponcka kona ca ceetsiefinm
Oy NPOBOAHHYKHM JHOAAM;

8. EnexkTporcka Kosia ca BHIIECIOjHIM
CHIMLIjYMCKHM KOMIIOHEHTaMa.

Tpenopyxke 3a peanuszaunjy Bewxdu:

o Jeana BowGa ce paan 18a criojea

LIKO7ICKa Haca 1 3a TO Bpeve Tpeda Aa ce
YPale CBa MCPiba 1t OPAZE PesyaTaTH.

¥ naGopatopuji TpeGa 1a GyJie 10B0bHO
PAIHHX MECTA 1@ 33 Je/IHHM PAAHIM
CTO/I0M Gy21y 282 110 TP yueHHKa.

H3soerbe BedH ycaraacHTi ca
TCOHICKOM HACTABOM Tako 112
oarosapajyhe BeGe crene OAMAX HAKOH
obpaze Teopiickor rpaniBa.

Voo je moryhe, naGoparopiicka
Mepeiba OTBPATH PatyHCKHM nyTeM,
Wi ypaui oxrosapajyhy cusyzaujy
Ha payHapy.

¥ cayuajy HexocTaka notpeGHe onpene
32 Heke BewGe, ypanTh oarosapajyhy
cumynaujy.

spewraje yuerika o peaiopanim
BeXGaMA IPErIEAATH NPILTHKOM NPOBEPE
NPAKTHINIX BeWTHHA.

Hakot cBaKor Lkyca BeGH, Kpos
MHAMBILYAHI DA yCHItKa, OLICHHTH
HIBO CABTAZAHOCTH CTOUEHIIX NIPAKTHHI
BeurTa,
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o Cruuame 0CHOBHHX
suaia o
nojauaaukiy
Komva.

HaLpTa NojauaBay ¢a 3ajeAHHIKIM eMHTEpOM 1
OMHLIIE YIOTe NOJeANHIX KOMITOHSHTH
TiojauaBaya;

nedmmLe nojauane cTpyje, Hanona u crare
Ha MOJIEITY UETBOPONONA, KAO H yasiy i
W3a3HY OTNIOPHOCT;

W3patiyHaBa CTpyjHO M HANOHCKO Nojavatbe
nojauasaua ca saje/HIMKIM SMHTEPOM, K20 1
yRasHy W H3NA3HY OTIOPHOCT;

W3patyHaBa CTPYjHO 1 HAMIOHCKO Mojavarbe
TlojauaBaya ca 3aje 1HHUKHM COPCON, KaO
YA3HY W H3TA3HY OTMOPHOCT;

OGjackH 10Ty HeraTHBHe NOBpaTHe Cripere y
nojauasatima;

HatpTa JlapIHHITOHOB CIOj M H3BEE H3PA3 3
cTpyjHo nojavaise;

HaGpojut K1ace pata nojauasata H IIX0BE
OCHOBHE KapaKTepHCTHKE.

Jeauocrenenn nojauasaun:
o Tojauapas ca 3ajeAHINKIM CMHTOPOM.

Paztia npasa 1 pazHa Tauka
Crabunmaunja pazne Taske;

o Tojauaise Harlona, cTpyje i Chare, yiasha
W 333K OTNIOPHOCT NojavaBasa (onuTa
JeuHLIa Ha NPHMEpY HeTBOpONIONA);

o Tlojauasay ca 3ajeAHIKIM CMITEPOM —
awaia paza u oapehiBatse CTpyjHOr
HAMONCKOT Nojavaiba, yAa3ie n HitasHe
otnoproctH. Gpeknerujcka
KapaKTepHeTHKa;

« Tojauasas ca 3ajeHIKIM COPCOM —
anaia paa u oapeh BaiLe HAMOHCKOT
Nojavaiba i H3AAHE OTIOPHOCTH.

Caoenn nojauapaun:
« Buecteneni nojauagaui. Tosparia

cnpera. HeratubHa noBparta cripera;

« TlojauaBaui ca HETaTHBHOM NOBPATHOM
cnpero;

o JIapIMHITOHOB CrlOj;

o Krace pana nojavasasa ca npumepiva.

Tpenopyxke 3a peanuzaumjy nacrase y
xemu IMojayasayka Ko1a W N3IBODH 32
nanajame

Tojav cTpyjHor, HanoHcKor nojauarba,
yAa3He W H3TA3HE OTIOPHOCTH OpaANTH
Ha G0K-LIEMH HeTROpONOIIA,

OcHoBHM Nojauasay ca GHOTAPHIM
‘TpaHCTOpiMa 0BpaNTH NoMohy
CKBUBATEHTH IHieMe, HIBECTH H3pase 32
nojauarbe HaMoa 1 CTpYje, YAQIHY
W3na3HY OTIOPHOCT — OBA HACTABHA
jeluHILa HMA 33 WL A2 NOKaKe 12 ce
BPCIHOCTH Nojaualsa HaNoHa H CTpyje,
YAGIHA 1 H3AAIHA OTIIOPHOCT MOTY
TipopauyHati,

TowenyTit 1a nocroje nojasiasatin ca
3QJCIHIIKIM KOTIGKTOPOM 1 Ga30M.

OGjachiTi 3nasaj nosnasarsa dpexeenIcke
KapakTepHCTHKE 1 TPAHIIHIX
(pexnenLuja, a sariv Ha pexGava
CHIMHUTH ()PEKBEHLIMICKY KapaKTepHCTHKY
1 MeperbeM YTRANTH rpaniate
dpexsenuje.

Tlpit oBpazn noBpaTHe cpere, YKPATKO
OBjacHNTH Y10TY MIO3HTHBHE NIOBPATHE
cnpere i weHy (yHKLI]Y Y
ocLIaTOpHMA, 063 YIaKERa Y ACTabe.
OBjackiTit yory HéraTHBHE OBpATHE
cnpere y nojauasauiva,

Knace paza nojauasasia ypazui
HH(OPMATHBHO.
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o Cruuame 0CHOBHHX
3HaIka O 13BOPHMA 3
Hanajase.

« objacn y7ory yewepata ca uATpoM 1
cTaGnnIBaTopa HANoNA y Mpouiecy AoGHjarba
jeaHoCMepHOT HarioHa 3a Hamajar

« oGjachu y;10ry HHBEPTOpA y TpoLECY
06H}atka HAHBMCHHIHOT HANOK.

M3gopu 3a nanajame:
« Vewmepaun (jexoctpari yemepas i I peiion
yewepau);

Venepan ca dumpon;

CraGisatop Hanoa ca 3eHep AHOLOM;
ViHTerpicani CTaduisaTop Hanowa;
Huseprop.

Vewmepatie ca GITpOM 1 cTabnamsaTope
HanoHa 0GjaCHHTH Kao A1€0 jJeAHOCMEPHOT
Ir3B0pa 3a Hanajarse. OGjacHiTH
NIPEAHOCTH HHTETPHCANOT CTaBHAN3ATOPA
Hanora.

HisepTop 08paanTh onicHo, a Ha
OPAI0BHIM IPOGILTIMA CHEprETCKOT
CMepa TOME MOCBETHTH BHILC Maktbhe.

Tpit oGpa one Tene ypanuTit nehi Gpoj
sazataka.

« OcnocobbaBarwe

yueHiKa 3a Meperba 1t
ananmmpaie pata
HojavasauKitX Kota;

® OcnocobaBare

yueHika 3a Mepeiba 1
ananupaise paza
Ir3R0pa 32 HAMAjatbe.

o I3MepH CTPYje i HATOHE KOA NojauaBatia y

je/IHOCMEpHOM pexmMy pajia;

o ananmmpa pan nojavasava ca sajeaniiking

€MHTEPOM / COPCOM MeperheM HaroHa
OCILHIOCKOTIOM;

© H3MEpH HAmOH OCLIJIOCKOMOM Ha yJ1asy i

w3nasy wnsepryjyher H HewHBepTyjyher
N0javaBaYa. I 1a OCHOBY TOra OIpeaH
nojavarse Hanoa;

© M3MEpH HATIOHE HA YJIA3y W H3NA3y yoMepaua

OCLHIOCKONOM;

o HAUPTA BpEMEHCKE AUjarpae Ha cHoBy

H3MEPEHHX BPeAHOCTH;

o npHMeIbyje Mepe ailTiTe Ha pazy iy

naGopatopuji.

BEKBE:

1. JenHocMepHU peskuM paja nojauapaua ca
JAjeAHHIKIM MHTEPOM;

2. Crabuwnimsaunja panke Tauke nojavasata
Ca 3aje KM eMHTEPOM;

3. Tlojauasau ca 3ajeNHHIKNM EMHTEPOM Kao
nojauaBay HaM3MEHHUHHX CHIHANA —
oapehuBarbe HANOHCKOT Nojauata i
rpanm X ppexsenja;

4. TlojauaBay ca 3ajeIHHYKHM COPCOM Kao

nojauasau HA3MEHIUHIX CHTHANA;

TPaH3HCTOp Kao mpeKiay

JlapauHITOHOB Crioj

Vemepaun

CraBuansaTop Hanowa 3eHep HOZIOM

MHTerpicani cTabnan3aTop HanoHa.

© %o m

Ipenopvka 3a peanusaunjy Bexon y revu
Mojauasauka Ko/1a H M3BODH 32
nanajame:

Tpe peanisauje BexGe ca onepaLHONIM
TlojauaBateM HATIOMEHYTH 1a ce I3Mepene
BPCAHOCTH PA3INKY]y O IPOPAUYHATIX,
360r yTHLaja peatiix napaverapa
onepauNoHor Nojauasava Ha paz Kota.
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Tpehu paspen

X on OBABE3HH U MPEMIOPYYEHH YT CTBOBA
TEMA LMBEBH o 3aBpUIETKY Teme yuetik he Gii y cTaiby ‘CAIPXAJH IO TEMAMA JMIAKTUYKO-METOAMYKO
Ja: OCTBAPUBAISE IIPOTPAMA
o Cruuame ocuopuux | e oGjachi 610K wewy unTerpHcaior Onepaunonn nojauapau: Ha noueTky yuenike ynosHaTit ca WbeRHMA 1
3HaIba O NPUHUMIMA |  ONIEALLIOHON IOjaUABAYA I HABEZE IbErOBE | o BJIOK LieMa HHTETPICAHOT ONEpALHOHOT HCXOIMMA HACTaBe / yuelba, ILIAHOM paza
paa i npumeit KapakTepHCTIKe; nojauapaa. HAUHHIMA OLCILHBAILA.
N0jauaBAuKIX KONA; | HAUPTA 1 OGjaCHH MHHLUN paza o KapaktepucTirutie penmie
nupeptyjyher / nenupepryjyher WHTErPHCAHOT ONepaLHOHOr Nojatapaua; | Peanmsaunja wacrane
NojataBata 1 3BELE H3PA3C 3 HATIOHCKO | o Mnbepryjyhu nojavasas; o Teopijcka nactasa (68 uaca)
nojavaibe; o Heunseptyjyhu nojauasau. o saGopatophjcke BexGe (34 uaca)
« oGjackn NpUHMI paxa kona 3a caGuparse | o JeAHHNI 0jaaBay;
1 KOJIa 32 OJly3HMAlbe HATIOHa; o Koo 3 cabipatbe Hanowa; Bpoj uacosa no revama
« oGjacHi pasiore n HauMHe NOBE3HBAILA « Koo 3a oay3umarbe Hanoa; (reopija + nexGe)
HHTETPHEAHOT OTIEPALLIOHOT N0jauasaua ca | o KOMGHHOBANE HHTETPUCAHIX
JApYFHM €EKTPOHCKIIM KOAHM. onepaunoRiX nojaviasatia u TpansicTopa | o Tlojauasavika Kosa H HIBOPH 32 Hamajatbe
 I3MepH HATIOH OCLIIOCKONOM Ha Y3y 1t chare. (42+20)
ianasy mneptyjyher  nenipepryjyher | o Koa 3a mupepenunparse i unterpameive | o A/Li YA Kouepaija..........(6+4)
Mojavasa nojauagata 1 Ha OCHOBY TOra 0P Ca OMIePALIIOHIM TM0jataBaeM; « Munysicha kota (20+10)
wka nojasaike Hanona; © Koa 3a orpaiiasaibe Hanona ca
ona 1 ® HAUPTa eACKTPOHCKY LLeMy H OGjacHi OMepaLIHOHINM M0jatiaBaeM; Mecto peanmaunie nacrase
smopn NPUHWIAN pa Kosta 33 AnepeHimparbe i | ® (DPCKBCHUIMCKA KapAKTEPHCTHKA: Vamonua i saGopatopija
1a niTerpaneibe LpTajyhu BpeMencke o AxTiin Quatph.
nanaja Anjarpame; Ionena oneseiba na rpyne

e

© HAUPTa CACKTPOHCKY ILieMy 1 OBjacHH
NPHHLIN pa Ko1a 3a OrpaHKaBaIbe
HaroHa upTajyhn Bpemercke aujarpave;

 pasaiikyje akTHBHE O NACHBHITX (pHATaPa;

 Ir3pauyka rpanHy (pexBeRIy 3
aKTHBHM (HITAp MPBOT M APYTOT pena;

TIpunikoM peanisaije BeGH, ofiesberbe ce
Jenn Ha rpynie 10 10 yuennka.

Ouerupame
BpearoBatbe 0CTEAPEHOCTH HCXOAA BPLIITIH

Kpo3:
npaherbe 0CTBAPEHOCTH HCXOA;
TecToBe 3HAIba;

YoMeHo msnararse;

TCTOBE NPAKTHYHHX BEITHHA.
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3

nanaja
e

Cruuare 3naiba o
npHHLMNMMA pana 1
TIDHMEHN MPeKMIATKHX
W3BOPA 32 HaNajakbe;

oGjacHu MpHHILIN pazia MPeKNAAYKOT
cnyurraua nanona (buck):
oGjacHu MPHHILIN pazia MEKNAAYKOT
noauzaua Harona (boost);
OGjacHM MPHHLLMN Paia NpEKIIA4KOr
obprava Hanona;
oGjacku npuHuwn pana daaj-Gex
KoHBepTOpa;

ojacim npumuun pana hykosor
KOHBEpTOpa;

Wseopi 3a nanajare:

NPEKHIaUKH CIYIITaY HANoHa
(buck);

NPEKHIaUKH OAM3AY HAMOHA
(boost);

npeKnAaUKi 05pay Hanowa;
(naj-Gek KoHBepTep;

TyKkoB KoHBepTep;

Tpenopyke 3a peanuzaunjy wacrae
ToKoM peanimsallie Caake Tee ybek ce

TIpHAPIKABATH HCTOT MPHHLLTA: TEOPETCKH
OGJACHHTH nojaBy I 3AKOHHTOCT,
TIOTBPANTH je pauyHCKi (Tamo FI¢ je To
Moryhe) a oli1a U3BPLINTH ACMOHCTPaLUY
Wi Mepetba y 1aGopaTopHjit.

ToKoM Tpajatba TeMa Pea3oBaTH HajMatbe Tpit
Tecta 3ara.

TIpeveTHI HACTABHIK MOKe HaMeHiTH 10 10%,
a3 caraactoct Ctpyunor Beha 10 20%
nperopyuetor canpkaja.

Mpenopyke 3a peanusaunjy reme
10jauaBauKa K012 1 U3BODH 33 HANAjaIbe:

Ha 104eTKY WKOTICKE FOAUHE NOACCTHTH
yuetike na Temy Tlojauapatika Kona i H3BOPH
3a Hanajarbe 13 IPETXOAHE FOAIKE, jep ce
IPAIIBO HACTARA HA MPETXOIHO CTeNeHa
nama.

110K Liemy oflepauioor nojavasava o6pannTh
OIHCHO, a NpHMeHY Ha WACATHOM
unBepTyjyhem 1 nenmseptyjyhem nojauasauy.
Har/iac i npeanocTi nojavasasa ca
OMepaLHONITM NojauaBaveM.

VKoo je Moryhe, npHLIN pata kota
npeJcTaBbaTI 1 OGjauIbaBaTH MoMohy
BPCMCHCKHX ZMjarpas Hanoa.

HarziacuTi pasiike i3mehy akTHHi 1
NackBHIX Koia (OrpaHMtaABANa, KO 32
WHTerpamerbe, Adepentparbe, praTapa).

TTpH aHAIH3H Paa N0jaU4ABAUKIX KONA PALHTH
mefiu Gpoj sazaraxa.

TOHOBHTH OCHOBHE NIOJMOBE O KATEMOBHMA,
Tlpe Hero WITo ce 0Gpae HACTABHE jeMHMLLe:
npexiaauki cnywTay anona (buck),
npexizauki noAsay nanona (boost),

KIAUKI 0Opa‘ HAIOH, (1aj-GcK KOHBEPTEP,

FiyKoB KoHBEpTED
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IJIAH U TTPOT'PAM HACTABE U YUYEDA
3A OBPA30BHU MPO®UJI EJIEKTPOTEXHUYAP PAUYHAPA

CTAHIAPA KBAJIUPUKALIMJE

Haszus kpasnpurannje: Enekrporexunyap pauysapa
Cexrop - noapyuje pajna: Enexkrporexnuka
Hugo kBammdukanuje: IV

Haunn crunama kpaandukauuje:
Kpanudukauuja ce cTHUe HAKOH YCTIELIHO 3aBPLIEHOT MPOLIECA CPE/IHET CTPYUHOT 06pa3oBakha.

Tpajame:
Ilporpam cpesmer cTpyuHOr 06pa3oBarba 3a CTHLAME KBATH(HUKALIMje TPaje YeTHPH roIuHe.

Hauun nposepe:
JIOCTHrHYTOCT MCXO/1a IPOrpama Cpejiiber CTPYHHOr 00pa3oBaiba ce MpoBepaBa HA MATyPCKOM MCIIUTY KOjH CIIPOBOAM Cpe/liba LIKOJa 1 3aBoj 3a
ynanpehusare oGpasosarba 1 BacniuTama (3YOB).

3acnoanoct KBaMpuKANMje:
Kanndukauuja ce 3acHHBa Ha ONHCY Paja, LM/BEBHMA H HCXOJMMA CTPYUHOT 0GpasoBarba.

7.1. Onuce paga
JIy:’KHOCTH - CTPY4He KOMIIeTeHInje:

Tpunpema 1 opranm3aiyja paga

Ms3pana TexHHUKe M KOPHCHHUKE IOKYMEHTaLHje
Hucranuparse pauyHapekux cucTema

Haj130p, Hajlorpajitba H O/IpXkaBatbe pauyHapcKHX cHCTEMa
Uspajia cucrema ca MMKPOKOHTPOJIEPOM MIIM MUKPOPauyHapoM
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Ocnocobmasatse
yuenIka 3 Meperba it
ananGupaise pata
[ ———

Ocnocobmasatse
yueHHKa 3a Meperba it
ananmmpae paa
13BOpa 3a Hanajate.

« H3MEpH HATIOHE OCLILIOCKOTIOM, HALPTA
BpeMCICKe AMjarpave i HIBPIIH aHATH3Y
pana kona;

o CHIIVH (IpeKBEHLUILCKY KAPAKTEPHCTHKY
oapean rpatitite dpekBenL]

o npuMeIbYje Mepe 3aUITHTE Ha pany 1 Y
raGopatopiju.

BEXKBE:

1. Musepryjyhn nojavasaun kao
nojauaBatin HAIMEHHINOT
jeaocmepHor Hanora;

2. Henngepryjyhn nojavasaun xao
NojayaBaun HAM3MEHUIHOT 1

jeanocwepHor Hanowa;

3. Koo 3a caduparse 1 k0710 32
onyIMarbe HanoHa;

4. Kona 3a mnepenunparse Hanona;
5. Ko 3a MHTETpasberbe HANOKA;
6. Kora 3a orpaiuaBase Hanowa;

7. Crmvarse dpexsenucke
KapakTepicTiKe;

8. Axtunin puatpi;
9. Tlpexuzatkit wBopH 3a Hanajaibe.

10. Tpexiaadxi w3sopH 3a Hanajarse.

Ipenopyke 3a peanusaunjy Bemon:

o Jeana BexGa ce pai 18a Criojena WKoCKa
“aca 1 32 T0 Bpee TpeGa 1a ce ypaze caa
Mepetsa i 00pale pesyTaTH.

« 'V aaGopatopujh TpeSa aa Gy e 10BOHO
PAIHIX MECTA 1a 32 JEAHIM PATHUM CTONOM
Gyay ABa 10 TpH yueHMKa,

« M3soljerse BeXGU YeArIaCHTH ¢a TEOpHJCKOM
HACTaBoM Tako Aa oAroBapajyhe Bekbe clene
OIMaX HAKOH 0Gpaze TeOPHJCKOT rpatiBa.

« Vrommko je Moryhe, 1aGopaTopujcka Mepersa
TIOTBPATH pauyHCKIM MYTCM, HIH YPATHTH
oarosapajyhy civyaaumy Ha pasiyHapy.

« ¥ cryuajy HexocTaTka noTpeSHe onpevie 3
Heke BeOe, ypanTh oarosapajyhy
cvyraujy.

« Mspemmaje yuermka o peanusopanin
BeKGaMA NPErTIEAaTH MPHIHKOM npoBepe
NIPAKTHUHHX BEWITHIA.

« HaKoH cBaKkor wikayca pe0H, Kpos
MHAUBIIYATHI Pa YUCHIKA, OLCHHTH HHBO
CABTAIANOCTH CTENCHIX MPAKTIHIT
penTHHa,
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A/l JUA
KoHBep
3uja

CTHUate OCHOBHHX
amatba 0 A/J 1 JUA
KoHBep3Hj

HaGpoju Tunose A/l JVA
Konpepaja;
o6jachn i A/ u JUA
Konsepaja;

H3MEpH HATIOHE OCLILIOCKONION,
HaupTa BpeMencKe THjarpave 1
W3BpUIN aHANM3Y paa KoTa;
npiMerbyje MCpe 3auITHTe Ha pany it
¥ naBopaTopHj.

®  AHQJIOTHH  IMPHTAIIHH CHIHAIH,
npoMeHa 0BIIKa MpeCTaBbarba
widopmatmje

o AJJI KoHBep3Hja, AHCKpeTIBALIa 11O
AMIUTHTY /M (KBAHTOBAMbE);
KOJI0Balbe, NCKPETH3ALIAa 110
Bpeweny (y3opKoBarbe/onaoHpatbe).

®  A/Jl KOHBEpTOP ca Napaie]HiM
KOMIapaTopima.

o AJJI KoHBEp3Hja METONOM ABOjHE
nnTerpaunje.

®  A/JI KOHBEPTOp Ca CYKLECHBHOM
anpoKcHMaLKjoM.

e Taunoct A/Jl KonBepTopa

o JIA komsepaija,

®  JUA komepTop ca fiectaitiactom (R-
2R) OTTIOPHH4KOM MPEOM

o Tauoct JVA KosepTopa

BEKBE:
1. A/JL kotpepsija
2. JYA xonepaija

Mpenopyke 3a peannsaunjy Hacrase v reMu
A/JLu JUA xkousep3nja

Tpunkom oGpaze A/JLn JUA konepsitie
HABECTH MPHMEpE FIie e KOPHCTH, KaKO Y
pautyHapy, TAKO H KO PAsIMITHX THIOBA
cemsopa.

Ha naGopatopuickin neiGava oapazuTit Gap no
jenan Tun kouBepTopa.
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Hvnyacn
a kona

o CTHuae OCHOBHHX
3HaKba 0 HMITYICHHM
KonHMa;

e Ocrnocobbasarbe
YUeHHKa 32 Mepetba
¥ ananusHpare
paza uMIyICHHX
Kona.

oGjacHit it HaupTa WMMyicHe oGKe
wanona;

oGjachi LN paa LLIMHTOBOT Kota;
oGjacki MpHHLIN pata W npuNHY
ocHoBHHX i — uionosa;

oGjacih NpiHLIN pana acTaGHAHOT
MyJITHBHGpaTOpa:

OGjacHI NPHHLAN Pata OCLULIATOPA;
OGjacHH NpHHLLAN pata MOHOCTAGHHOT
MyATHBHOpaTOPa.

13MEpH HATIOHE OCIILIOCKOIOM, HAIIPTa
BpeMeHCKe AMjarpavie 1 I3BpUIN aHAT3Y
pazna kona;

RpHVeIbyje Mepe 3aLITITe Ha pazy iy
raGopatopiji.

o Hvnysichi oBmum Hanona;

Komnapatopcka ko i LLIMHTOBO K0710;

® Ocunnatopu (RC ocunatop ca Butosim
MOCTOM H OCLILTATOPH €A KBAPLIOM);

o Biicrabima kona — it — riomosi:

® AcraGuina Koa — acTabuiInm
MyJITHBHOpATOP;

© MotocTaGiiHa Ko — MOHOCTAGHHI
MyATHBHOpaTOP.

BEXKBE:

Komnapatop,

LLIMHTOBO OKIAHO KOIO;
ActaGiwinu myaTHBHGpaTOP
MOHOCTAGILIHH MYATHBHOPATOP:
uin — pronosi;
OcumnaropuRC

Ocuiiatop ca KBapLOM.

No L~

Ipenopyxke 3a peanusaunjy nacrase y emu
Hmnyicna kona

Ha noueTky AeTamio oBjacHiTH nMnyCHe
OGilike HAIIONA M ILIXOBE NAPAMETPE.

TpiANKoM 0BpaZie KOMNAPATopa HALPTATH
Taztache 0GAHKe 32 ONEPAILIOHH Nojatasay
YHOTPEB beH KO KOMIIApaTOP, & 3aTHM
OGJACHHTH IPEAHOCTH CTIEUHjIHIX Kona
KOHCTPYHCAHHX /1 Pajie Kao KOMMapatopu.
LLIMHTOBO OKHHO KOO OBjactiTH ¢
OMepaLHONIM N0jauaBaYeM 3 18
pediepenTia Hanoa; Kao pHAeHy HaBecTit
NpeTBapaILe Apyror 0GHKa HANOa Y
npaBoyraok.

Tpe oBpaze HacTaBHe jeaunitie OCUIIATOPH
GHOBHTH nIoBpaTHY cupery, Koja je oGpaljena
¥ ENleKTpOHILN y JpyToM paspeny.

vinycia Konia oGpatiTH ca JOTHIKIM KoTiMa
Y3 TaiacHe OGuIKe; HABECTH crewiuna
Ko1a 32 acTaGiie 1 MoHOCTaGHHE
MysTHBiGpatope, 3ativ LLIMiToBa OKitaHa
KO WAL

T'ze roa je To Moryhe, npinumn paza kona
npecTaBbaTH 1 OGjaubasaTH Movohy
BPEMEHCKIX ZHjarpava Hanoma.

1. KOPEJIALIMJA CA IPYTUM NPEAMETHMA, OTHOCHO MOLYJIUMA
Maremarika, Gusmka, [TpakTHuna HacTaBa, OCHOBE eNleKTPOTeXHHKe, MHKPOKOHTPOIEPH 1 MIHKPOPAYYHADH
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CO®PTBEPCKH AJIATH

1. OCTBAPUBAILE OBPA3OBHO-BACITUTHOT PAJIA — OBJIMLIU U TPAJAILE

HACTABA
PA3PEJ[ - VKVITHO
‘Teopujcxa Hacrasa Beioe TpaTiuna Hactasa Hacrasa y 6710ky
1 68 68
1 68 68

2. UWJBEBU YYEIA

- OcriocoGubaaibe YIeHHKa 32 KpEaTHBHO i (YHKIHOAIHO IIAHNpAIbe H H3PALY CTPAHHLA.
~ Pa3Bujaike KpeaTHBHOCTH KO YHCHIKA.
~ Vesajaibe 0CHOBA 33 IOUETAK YiieIba CEPBEPCKIX i KIMJEHTCKIX je3ika i TEXHOIOMUja Koje noapasyvesajy immueventauijy y HTML (PHP, ASP, JavaScript).
- OcnocoGzbasase yueHika 3a Kopuwhicise IPOrPaMA 3 LPTAIE H NPOJEKTOBAME €/IEKTPHINIX KOJa
Ocriocobbaatbe yueHika 3a kopHiferbe NPOrPAMa 32 AHANI3Y 1 CHMYALM]Y e/IEKTPHURIX KO
~ PasBijame CBECTH 0 3Haua]y BeD TEXHONOTH]A Y CABPEMEHIM HHOPMALHONHM CHCTEMHMA
TIpHTIpeMa yuieHHica 3a CaMOCTATIHY H3PALy UHTEPAKTHBHIX BeG npeserTauja nomolly CABPEMEHHX TEXHOAOTHjA M CKPHITT je3ika
~ Criuaise 3aiba 0 OCHOBHIM MOjMOBINMA 033 NOZIATAKA 1 0CTIOCOGmARALE 3a Kopiiihierbe Gasa NOKATAKA Ha pasyHapy
~ Pasmjame CBECTH 0 HAUA]y H MeCTY 532 NIOJATAKA Y CABPEMEHHM UHQOPMALLIOHIM CHCTEMIMA
_  VcBajame OCHOBA 33 /b€ CTHLAME 3HAHA H YCABPLIABAME
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3. HWJbEBH, HCXO/H, ObABE3HHU U TIPENIOPYHEHU CAIPKAJHU U YITYTCTBO 3A IWJAAKTHYKO-METOANYKO OCTBAPHUBAE ITPOI'PAMA

Jipyru paspen

VIIYTCTBO 3A
: OCTBAPUBAHSE IPOTPAMA
o Vnosuasaiweca | e euHiue nojav Bes CTpaniLe 1 e cajra « Tojav BeG cajra i bes crpaniiue Ha nouery Teme yuenike
ocHOBHIM o kopiictu Block u Inline HTML ezewmerrre npn o Lilta je HTML i uiemy ey YIO3HATH €A LHLEBHMA H HEXOXMMA
nojmoBiMa Kpewparsy cTpaniie  V3pala BeG CTPAIMIIA Y TEKCTYATHOM | HACTABC — yueHba, NIAHOM PAAa 1
Besaiim 32 o noxecit wraea HTML erementa kopuuhersen eaitopy HAHHIMA OleMNBAILA.
AsajH W Hspany style atpuGyra  Crpykrypa HTML ctpaniue
BeG CTpaniLa o opmatipa TekeT (NpoveHe BeamuKy cioBa, T | o Ocoshit enementn HTML jesia, tag-
o OcnocoGumasarbe ci08a, Gojy c10Ba) OBH 1 aTpHGYTH tag-oBa O nacrase
yueHlka 32 i3pay | e noAelasa Gojy U CAMKY NO3ALMHE o Block i Inline HTML ezewentt Tipeaner ce peamsyje kpos ciiesche
Oenose jennoctapix weG | o pai ca TaGenama o Tozewaparse crivia HTML exemerara | oGanke Hactase:
BIML crpania o pa ca ancrava kopuhersen style arpuGyra o Bewde (2 uaca x 34 ceamua = 68
jeamca Kopuctehit Ko « yGauje canke i xunepaniKoBe y WeG cTpanmie. | o Dopuatipaike Haciosa i naparpaja waca)
HTML-a. © Tipasit oBpace Ha Bed CTpanHLH o Boje n nosauhe
 Kpenpa responsive” ned ansaji © Vioc caika i anmnmauie
o Vaerame ankosa Mecro peanmsaunie uacrase
o Pacamicrava © BewGe ce peamisyjy y kaGunery 3a
o Pax ca TaGenama nidopmaTiKy
© Dopwe n eseMenTH Gopye
o HTML responsive Hozena onemersa na rpve
 Hanpese moryhwocti i passoj HTML | Ozesbetbe ce aean Ha ase rpyrie
anata npIIHKOM peaniaue BeASH
 OcriocoGumanare | » 0Gjachin pasiiky n 06paziom w360p Inline,  Ilitaje CSS Tpenopvice 3a peanmaunjy
yuerika 31 Internal u Exteranal CSS ctioparsa o Vaerame Style Sheet-a y HTML nacrage:
npunarohasaise | o edmaco kopicti CSS Kozose 3a npinaroheie | o Cenekropit id i class HTMLu C
srena BeG I31Ie1a eeMeHaTa Ha BeG CTpaRHLI o Crinmosarse nosaziie u Goje  3a ynoe HTML Koz KOpHCTHTH
crpannue © BPUH NOACLIABAILE KAKO TEKCTYAIHIX, TAKO 1 Cruusosame dorta TeKCTyaIHI CANTOP.
ymeramen CSS MYJITHMEJATHIIX ElIeMEHATA Ha CTPaHHLUA o CriuimsoBate TeKCTa i AHHKOBA
css xoa u HTML  nozewasa nonoaj n npexianaie layer-a o Criutmsosarse Gopiepa, Maprua, Iporpamu 3a npojexropaime u
(Cascading Kozl najuHra AHAINZY ENEKTPUUHHX 1
Style Sheet) o Criumsosarse Tabena esteKTpONCKNY KOAA:
o Crinmosarse et
o Tosuunonnparse layer-a o TpakTituiy peanusauijy nporpavia
 Criunmosarse camka i Goto razepija IycTpoBaTH Nporpainma: Protel,
Elecrtonics Workbench / Multisim.
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O6jannpan.

© Ocrocodsmasarbe
yucHiKa 1a objase
Kpeupary
npunaroheny Bed

JeHHLIE T10jaM HHTEPHETa H WWW HHTEpHET
cepaica

pasyme ynKiny ned cepaepa

NIOCTaBH Mpe3eHTALM]Y Ha CepBep

.

Wutepuer n WWW cepaiic
Tojam BeG cepaepa

Tojaw hosting-a i pernctpauje
JoMeta

Ouemuparme:
BpeanoBathe 0CTBAPEHOCTH HEXOZA

BpWHTH KpO3:
1. npaheibe oCTBApEHOCTH HeXoAa

e npesenTauy  TpOBEpH MpiIKa3 Mpe3eHTawIe Y pasTHNTIM BeG | o MiTepret anpeca cajra (URL) 2. Tectoe 3naa.
) nperacaaumpa o Tocranmarse cajra Ha cepsep 3. TecTone npaKTHYMIX BewTiHa,
ppesenTaunje o wkypipa carpiaj npeseHTate o Onpasame cajra
 pasyme pasiKy swely crarmuki n o CTaTmit 1 WHaMIKI BeG CajToi
AMHAMIKHX CajToBa
« Ocriocooaanae | o WHCTanipa i HOKpeHe nporpavt « Vincranaunja nporpava PROTEL OwBupin 6pof wacosa no Temam
yueHika 3 © KOPHCTH paay NOBpUIMHY MPOrpaMa o EfeMeHTH paanor npo3opa © HTML (18 vacosa)
Kopiuherse o xophuheisem nporpava Schematic Document o Kopmheie nporpava Schematic o CSS (20 uacosa)
nporpava 3a Editor (SCH) Haupra passumite eeKTpine Document Editor (SCH) o OBjaBmiBbILe HHTCPHET
uprarse weve o Liprame caekTpHIHI ilieva npesenTawe (4 vaca)
eekTpIHIX  Kpenpa HoBe CHMBOIE eeKTpOHCKIX KomnonenTi | o Tporpam SCHLIB (kpenpabe Hose n | o TTporpav 5a npojexToBaibe i
wena W veta nocojehe Metbarbe nocrojehe erekTpine aHay eEKTPHIHIX 1
npojexToBarse  pam ca pasAHINTY GHOTNOTEKAVA KOMIIOHEHTH | KOMTIOHEHTe) exeKTpoHCKiIX Kona (30 uacoa)
urramnarix « kpewpa ety KomnonenTh 1 nesa (NET awcry) | o PCB enurop
N0 o npojexTyje urravanany naounty (PCB)  PCBLIB eauop (uprasse 1 siyasse
o Ocriocodmasare | » noewasa paan npoctop PCB emimopa KomrioneHata)
o yuenmka sa o uveNsHORNIIE MOUNILY o Lliavnare PCB 1okymenara
POPAMIL3A | o ihere o yaurapa NET mmcre o Tlywaie y pa nporpava 3a ananusy i
mpoleton | G s | o pesvela kownonee va o oy ncnryoncRan roms
anansy u o pymupa wrravnane sese o Pa1 ca GHOAMOTEKAMA KOMTOHGHTI 1t
anaiusy cvyaty  KopHCTH GHOAHOTEKE KOMTIOHGHTH uHCTpyMeHaTa
CACKTPIII | o\ oicrpiHIIX Kota | @ CANTYE KOMIIOHEHTE H tyBa KOMIOHEHTe o TloesiBarbe it eanTOBaIE
CexThon  TIOKpeHe MPOpaN 3a aHATH3Y 1 CHMYTaLI]yY o Cuvysraurja eaekTHIHOF Kona

.

ee e

exeKTpIHINX Kona
KOpHCTH GUGANOTEKe AHOA, TPAH3HCTOpA,
HTErPHCAHHX KOTA 1t OCTAIX KOMTIOHCHTH
KOPHCTH a3IINHTe HHCTpYMEHTE I3 GHGaHOTeKe
YToTpeGbana MiHje ¢a araTHMa

HalIpTa e1eKTIHY WeMy MOBE3HBaILeM
KOMIOHCHTI I J0ZABAILEM HOBIX

KOPHCTH I N10A€1LIABA PA3INNHTE HHCTPYMeHTe
nywta y pax ko1

W3BPLIN AHAI3Y 1 NPOpAUyH

WTaMnNa eeKTpHHE ene

LUTaMNa pe3yaITaTe aHau3e W CHMyallje

AHAIN3a 1t MPOPAtyH eIeKTPHAHOT
Koma
UlTamnaibe paasor Matepujaia
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Tpehn

paspen
HCX0an VIYTCTBO 3A
TEMA LMJbEBU To 3aBpuIeTKY Teme yueHnK he GHTH y 05?;‘;33;&]“[ T-[Eg 1?:; :l:ill;" JMIAKTHYKO-METOJMYKO
CTaiby na: OCTBAPUBAILE ITPOTPAMA
o ViosHasame pasyMme 10jam 1 CwicCao BeG cepaepa, o Tlojaw, e(uniiutja n 0coBHHe BeO Ha noveTKy Teme yuenuKe ynosHaTh ca
yuennka ca HHTEpHET Npersiesiaua u nojav cepBepa, KIHjeHTCKIX annKauHja n LULLEBHMA H HCXOAMMA HACTABE —
ocHoBHOM KanjenTeke anankaue HHTEpHET Nperienaya yueiba, IAHOM pata n HAuHHIMA
TEPMHHOOTHjOM pasyme pavnky mehy kaujentckix | @ [lnatdopve 1 jesnun 3a passoj sed ouerbuBaIba.
Yeony 13 0BAACTH BeD CepBepCKHX CKPHIIT je3tika anmkaunja
ckpunT nporpamuparsa. oBjackH CBOJCTBA I HaBe/C NPHMEpE © Tloziena CKPHNT je3iKka npema MecTy O6auun uacrase:
nporpa CepBEpCKHX CKPHIIT je3iKa W3BpUEHa. Tpezemet ce peanusyje kpos cenehe
Mupame oBjachi cBOjcTBa 1 HaBeae MpHMEpE ©  CepBepeki CKPHIIT jesulL 1 anati oBHKe HacTaBe:
KAMJEHTCKIX CKPUTT je3ika (ASP, PHP, JSP, CGI) o Bexoe (2 vaca x 34 cenvnna = 68
©  KaujenTCKH CKpHIT je3uun 1 anath uacoa)
(JavaScript u VBScript)
o Ocriocobmasaibe KPeHpa A0KyMeHTE oMohy CKpHIT o VBOXY KAHJCHTCKE CKPHIIT je3HKe, Tojena onemeiba na rpyne:
yueHMKa 3a HCAME jesuka o Mucaie JavaScript kona y head win TIpHNKOM pean3aLije BeKOH olebeihe
Bed anmkaunja pasAHKyje W KOPHCTH Pa3IHINTE THTOBE body cexunjn HTML crpate ce zien Ha rpyne 10 10 yuennka. Beskoe
Kopuhersem Nl011aTaka 1 OMIEpaTopa y CKPHIT o Tucame JavaScript Ko1ay ekcTepHoM | peaii3oBaTh y 610Ky o1 2 4aca HelesbHO
KamjeHTCRUX CcKpHIT | jesmuva Gajny (110 cBaxoj rpynu).
jeanka. KOPHCTH Hape/Ge 3 KOHTPOy TpaHatba | ® THIOBH MOAATAKA, IPOMEHIbHEE
KOpHCTH HapesGe 3a KoHauan i o Konpep3nje THriosa Mecro peanusaunje nacrage:
Geckonauan Gpoj MoHaBbaMLa « Oneparopi, m3pasi © Bewoe ce peannsyjy y KaGHHeTy 3a
Kpeupa (yHKLje 1 KopHcTh oraljaje o Oynkumje MHQOPMATHKY.
1Ipo30pa, MHILA, 0Gpacta, TacTepa. o OBjexTh, cBojcTBa OGjeKaTa
Kanjenr 3wa 1a pyKyje odpacunma o Jlorahajn Tpenopyike 3a peatuzaunjy nacran
ckn Kpeipa jeaHOCTaBHE aHUMALITje o Merozie 3a pazt ca Gpojesima, Javascript | o Ha uacosuma BexOH, npuvepe Beo
ckpunT KOPHCTH CKyNOBE GHGHOTEKA Math objexar anaKauHja peATH3OBATH Y Pa3BOjHOM
jesnun (framework) 3acHoBanuX Ha javascript o MeToze 3a pajt ca CTpUHIOBHMA oxpyaeisy Microsoft Vistal Studio
jesmky © Hu3oBH, MCTOAC 3 pazt ca HH30BIMA it y JavaScript eanTopima Kao wro
o Coprupatse Hi30Ba cy Sublime Text uan Notepad++
o HapexnGe nopelema: if, if-else, switch  Kpo3 m3pazy u npesentauny
o Hapexde nonassmarsa: for, for-in NIPOJKTHOI 311aTKa NPOBEPHTH
o Hapende nonasswarsa: while, do-while OCTBApEHOCT HEXOAA.
o Hapende maacka u3 wikryca: break, © KoHKkpeTHe puvepe 3a Bexdatbe

continue

o OGpacus, opwe, npo3opit
o Tpeluke 1 AeGarosaise.

NIPIIArONTI 0GPA30BHOM MPOQILTY.





image81.png
* Vcaajarbe 3Hama 0
ocHoBHIN
nojmoniva Gaza
nonataka

o Ocnocodmanarse 3
Kopuuherse Gaza
nonaTaxa Ha

pauyHapy

Base
noxatak
a

pasyme 1Ta je Gasa nozartaka

pasyMe Kako je opraisoBana 6asa
nonaraxa

HanpaH jeaHoCTaBHY Gasy n npersiena
IbeH CanpKaj Ha PasTHIHTE HauMHE
youasa enTuTETE 1 Bese m3Mely eHTHTeTa
¥ 3a1aToM cHCTeMy.

criupa jennoctaske ER amjarpave
npeson ER awjarpant y pesatmonn
Mozen 1 oapeyje lieme peraione Gaze
nonaraxa

KPeHpa 1 KOHCTH YIIuTe 3a Kpenparbe,
MoanpuKaunjy u Spucaie Tadena
Kpeupa it KOPHCTH YIINTE 32 101aBaILE,
wKypupatke n GpHCaLe nozaTaka y
Tabenama Gase nonaraka

Kpeupa sese isvehy Tabena

oGjachi Mojam MpHMAPHOT Kbyvia 1
cromaiber Kibyta

Kpeupa yIUT Hal jeHOM 1 Haz Bile
TaGeta kopucteh 3azate KpuTepHiyMe.
KOpHCTH arperatie (yHKLje y YIHTY:
sum, count, avg, max, min

pasyme wra je oGpasatl

Kpeupa o6pasau 3a yHoc, Hameny 1
Gpucaibe 3anica M MOAATAKa y 3aMICHMa,
Gasipai Ha TaGen WM ynuTy

HanpagM H3BelTaje GasHpane Ha TaGeAN
Wi ynuty

NIpHIpeVa i WTamna nozaTke.

Tlojmosn Gasa noaraxa i ciem Gasa
noaraka.

Opramaunja Gase nozataxa - Tageste,
CI0TOBIH, 110754, THTIOBI NI0AATAKA Y
TIO/LHMA 1 CBOJCTBA 102ba.

ENTHTET (THI CHTHTeTa 1 NI0jaBa Wit
WHCTaHUA THIA eHTHTETA). ATPHOYT,
somen arpuGyra, NULL Bpeasocti
arpuGyTa, aTpHOyTu ca B
BPELHOCTH, IPHMAPHIN KZbY.

Bese uvelyy enTiTeTa, KapauHanHoCT
Bese i yueuwhe y Besi.

Lpraise ER aujarpava.

pancopmaLIIja Mojena eHTHTETH-Bese
¥ peslawon Moae.

SQL napexGe 3a kpeupatse, Gpicarbe i
I3MeHy pestawione Gae i oBjeKata Kojit
uike paraurony Gasy (DDL)
Tose3npaibe Tadena.

SQL napesGe 3a npxparaibe i
akypHpatbe 0AATKA y PEIALHONO]
Gasn nozaraka (DML)

Vipasu, oriepatopi, yCIoBH y ynuTy
Apiverike dynkiue n dynkue
arperaunje

Copruparse 3anica (corosa)

Pax ca obpacuuva.

Kpenparbe isseuraja.

LilraMnatke noaataxa.

® Kpenpamwe Tadesia, GpHcarbe, yHoueHbe
W HCnpaBsaibe cloroBa y Taet,
CopTHpaLa TABENE 1 KpeHpaIba YT
oGpanTi npeo ynotpeSom Wizarda, a
3aTinm 1 ynoTpeSom SOL Komaii.

Ouewuame
Bpeanonarme 0CTBAPEHOCTH HEXOMA

BPIIHTH KPO3:
1. Tpaheihe ocTRaperocTH icxona
2. Tectose siatba

3. TecToBe NPAKTHAHIX BELITHHA

OxBupuu 6poj uacosa no Temama:

© VBoxy ckpunT nporpamipaibe 4 taca
o Knujentekn ckpunt jesuui 30 uacosa
o Base nonaraxa 36 uacosa

KOPEJIALIMJA CA IPYTUM MPEAMETUMA:

Tporpasipaise
PauynapcTso i nidopmarika
PauyHapcka rpaduka H My THMEIN A
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OHNEPATHUBHHU CUCTEMH

1. OCTBAPUMBAIE OBPA30BHO-BACITUTHOT PAJIA — OBJIMLIM U TPAJAILE

HACTABA
PA3PE]] TIPAKCA YKYITHO
Teopujcka Hactasa BeGe TpakTiuna actasa Hacrasa y 610Ky
1l 102 30 132
11 102 18 120

2. UWJBEBU YUYEIA

- CTHUArbe OCHOBHITX 3Halka 0 (YHKLU]H 1 CTPYKTYPH OTICPaTHRHOT CHCTEMa;
- Criuare OCHOBHIIX 3Haiba O KOHLENTY BHPTYeNH3aLje i kopherbe COGTBEPCKOT NaKeTa y MpoLeCy BHPTYenH3aLije;
- Ocnocod aBarbe 38 HHCTATNPAILE OTICPATHBHOT CHCTEMA Ha PAAHO] CTAHML;

- OcocoBmaBarke 3a KOHGHTYPHCaFbE ONICPATHBHOT CHCTRMA NIOTPEOAMa KOPHCHIKA;

- Ocr0coGmaBalke 33 NOZCWABAMSE 1 ONTHMH3ALUL]Y OMEPATHBHOF CHCTEMA Ha PATHO] CTAHMII

- HHCTaauparse 1 yK7amwaike 101aTHOT CohTBepa 1 XapaBepa;

- OcrI0COGmaBaIke 33 YMpEAABANsE PATHIX CTAHNIL;

- OCrI0CO0 maRatke 32 OAPKABAIE CHIYPHOCTH H 3AILITHTE ONIGPATHBHOT CHCTEMa K PALHO] CTAKHL;

3. HA3UB U TPAJAILE MOAYJIA

Paspea: apyru

PeaGp. HA3MB MOJIYJIA Tpajasse Moayna (acos)
I. DyHKLILa 1 CTPYKTYPa ONICPATHBHOT CHCTeMA 30

2. Konuent supryemmaunje 18

3. VIHCTAMpAILC ONICPATHBHOT CHCTEMA HA PAAO] CTARMIL 54

4. briok nactasa 30

Paspea: Tpehn

PeGp. HABHB MOJIYJIA Tpajate Moaysia (acosi)
1. Tlozewapaibe 1 KOHQHTYPIICAILE OMEPATHBHOT CHCTEMa Ha PANO] CTAHHLN 52

2. TloBe3HBatbe 1 yMpe/KaBabe PALHIX CTaHMI 30

3. CHIYpHOCT H 3AIITHTA OMEPATHBHOT CHCTEMa Ha PANO] CTAHML 20

4. B0k Hactasa 18
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4. UMJBEBH, HCXO/H, OBABE3SHH U NPENOPYYEHH CAAPKAJN U YIIYTCTBO 3A AMJAAKTHYKO-METOAWYKO OCTBAPUBAIE IMTPOI'PAMA

Paspen: apyrn

Hasite Moaysa:
Tpajaibe Moaysa:

@ynkuja n CTPYKTYPA onepaTHBROT cHCTeMA

30 uacosa

UMWJ/bEBU MOAYJIA

TICXOAN MOAYJIA
o 3asplieTky Moay1a yuerik he Gy
cramy nia:

OBABE3HU M MPENIOPYYEHU
CAZIPKAJU MOAYJIA

YIIYTCTBO 3A
AUJAKTUYKO-METOAUYKO
OCTBAPUBAIE [TPOTPAMA

© Cruaise ocHopHix
3Hara 0 hyHKUHH 1
CTpyKTYpH OneparHaHor
cucTema;

® Hapeze AesoBe ciCTeMCKON COTBEpA 1
oGjachit tbixoBe dyHKLje:

© oGjacki nojam_je3rpa onepariHOr
CHCTeMa It OBJacHi 1eroBy yaory;

© ofjacim nojav npoteca;

© Je(uniLIe CTalba H IPHOPHTETE Y KOja
Mowke 1a ce Halye npouec;

© neunie i oGjacki onepatutie Hax
npouecuma;

© ojacin KoMyHHKaUmjy i3Mehy npoeca;

© ojacin y10ry oepaTUBHOr CHeTeMa 1t
oMliLLe CTPYKTYpY OMIEPATHBHOT CHCTEM;

© ojacin yJiory CeTeMa 1aToTeka;

© ojaci Tiojau AaTOTeKe H oCHOBHE
onepauje ca JatoTekava;

© oBjacin nojam AupeKTOpHjyMa;

o neunme cHTem AaToTeKa;

© ofjacin ysiory cicTema 1atoTeka y paay ca
AvcKOBMMA;

© neunie napTHUKy Avca;

® BpuM nozey AvCKORA HA MAPTIHIIE;

VcTopujar paseoja onepaTisiiix
cucTema;

Vii0ra H 3Hauaj ONApATHBHOT CHCTEMa;
KapakTepHeTHke onepaThsHiix
cherema;

Bpcre oNlepaTHBHIX CHCTeMa;
CTpyKTYpa OnepaTHBHOT cHCTeM
OcHoBHH MOt (Cl0jeBir)
oneparHBHIIX CHCTeMa;

Je3rpo onepaTHBHOT clicTeMa;
Bootloader n npouec nozusarsa
oMepaTHBHOr CHeTeMa;

Tlojam npoueca, cTaisa npoueca
onepaunje ca npoueciva;
Komyhukauuja nmehy npotec:
Hurmie;

Crcrem aatorexa;

‘THnoBH cietema 1atoTexa;
Tojaw xatotexa 1 o3mauasaie
JaToTeka;

OcHoBHe orepaitije ca TaToTexama;
Opraiauuja i 3auTiTa AaToTeKa;
CTpyKTYpa AHPEKTOPHjyMa JaTOTeKa;
JIUCKOBIH I CHCTeM AaTOTeKa;

Tozesie Aickopa Ha napTLje;
Jlozezia npocTopa 3a AATOTeK
Toy3aaHocT cicTema AaToTexa;

Ha noteTky MOAYJia yHeHIKe YNIO3HATH Ca LtbeBIMa 1
HCXOAMA HACTaBe / yuerba, IAHOM Pajia i HavHHIMA
P—

OGanun wacrase
Moxya ce peansyje kpos cieache oGiuke HacTase:
o Bebe (30 uacosa)

Mojena onebetsa ua rpvie
Oxeselse ce aemn Ha rpyne 10 15 yuennka.

Mecro peansaunie uacrase
o pasynapexi KabHHer.

Mpenopyxke 3a peasusaunjy nacrase
"VueHHLUIMA OOJACHHTH MojaM OMCPATHBHOT CHCTeMa;

.
© VKa3aTi Ha pa3eoj ONEpATHBHIIX CHCTEM;
 JlaTi noziey OnepaTHBHIX CHCTEM;
© 'V OKBHPY CTPYKTYpE ONIEPATHBHOT CHCTEMa OGJACHHTIH:
> ynory MOaY.1a 3a YNpaBbatke NPOLECOpOM
> yjory Moayia 3a ynpassbate kontposepisa Y/H
ypehaja
> yJI0ry MOZ/Ia 32 YNIPABIbaIbe ONEPATHBHOM
Menmopijom
> Moy 3a ynpassbare dajnoima
> MOyJ 3a YNpaBbarse MpolecHma
© Vuenuunma 0GjacHHTH CTaIba POLieca i HAUHHE
W3BpIABAILA MpOLLECa;
o OGjacuur dynxuujy Bootloader y npouecy nommsaiba
onepaTHBHor cueTeMa;

o JletamHo ofjacHuTH nojam dajna  o3Havasame dbajna;





image3.png
JIyHOCTH - CTPYYHE KOMIIeTeHHnje

3ajauu - jeIHHNIIE KOMIETEeHIHja

Tpunpema 1 opranm3aimja pana

Tpunpema notpeGHy onpemy, ypehaje, copTep, anar u pesepeHe Jeose

VuecTByje y THMY 1 epHKACHO KOMYHHLIMPA Ca CapaHHLMa

KomyHuumpa u yBakaa 3axTeBe KJIHjeHTa

CripoBoau nilaHUpake 3a7aTke y CKIajy ¢a yCriocTaB/beHHM CTaHIapauMa KBaiuTeTa

Ipatu uHoBaumje y o61acTi HHGOPMALMOHHMX TEXHOJIOTHja M NPeUIaske peletba 3a yHanpehupare paaHor
npoueca

H3pajia TeXHHUKE M KOPUCHMUKE JIOKYMEHTaLHje

Tpeanake KoHpHUrypalwjy padyHapa npema norpeéama KOpucHuKa

Hspalyyje weme u 610K aujarpame pauyHapckux cuctema

Bobetbe peloBHIX M NEPUOAMYHHX U3BELITAJa O CTAlby M MHTEPBEHLIHjaMa Ha PadyHAPCKOj ONpeMn
Mspaljyje TexHHuKa yryTCTBA Y CKJIy ca MoTpeGama KOPUCHHKA

HWncranuparse
pauyHapcKUX CHCTEMA

Ckiana pauyHapeKy jeauHHILY

Mncranupa 1 KoHDHUrypHLIe ONepaTHBHH CHCTEM M ATUIHKATUBHU COQTBEp 3a N0TpeGe KOpHCHHKA
Tosesyje u kondurypuie 1oaaTHe xapasepeke ypehaje y pauyHapeku cucrem

TecTtrpa pauyHapcKH cHCTeM

TMosieinaBa CHrypHOCHE TI0CTAaBKE ONEPaTHBHOT CHCTEMa

Haznzop, Hazorpaba M OpKasate pauyHapeKHX
cucrema

TpaTu HCTOpHje pajia pauyHApCKOr CHCTEMa 110 3aJaTHM NapaMeTpHMa H Npe/iiake TePMHHE MPEBEHTHBHOT
ofpyKaBarba

CrpoBoau NPaBEHTHBHO OAPKABaH-E

YTBphyje 1 OTK/Iaka KBapoBe y pauyHapcKOM CHCTeMY

IpaBn pesepBHe KOMHje MPeMa 3a1aTHM NapaMeTpUMa

Ilpouersyje KBATUTET XapIBEPCKHX elliersa , youasa npobieMe 1 npenopyuyje uamene (noGosbiara) y
cHeTemy

Hanorpabyje pauynapcku cuctem

M3pana jenHocTaBHOr cucTeMa ca
MHKPOKOHTPOJIEPOM HIIH MHKPOPauyHapoM

Mogzenyje jeHocTaBaH CHCTEM Ca MHKPOKOHTPOJIEPOM

Mozenyje jeHoCTaBaH CHCTEM Ca MHKPOpauyHapoM

IoBesyje cucrem ca nepudepujom

Kongurypwuiue/nporpaMupa jeiHOCTaBaH CHCTEM €a MHKPOKOHTPOJIEPOM
Koudurypuiie/nporpamupa jeHOCTaBaH CHCTEM MHKPOpauyHapom

7.1.1. M310:X€HOCT PH3HIHMA NPH 00aB/balby AYKHOCTH:

—  Pusuk o crpeca

—  Pusuk on oGosmera knume
— Cnaba du3nuka aKTHBHOCT
—  Pusuk on omreherma Buaa
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® OGjacHHTH W WIeMATCKH NPHKA3aTH OPraHH3aLn]y aToTeKa;

OBjachHTH HauMH 3aWTHTE (aj108a;

o OGjachii nojyone aTpiGyTa (aj7108a, BAACHHIITEA 1 Mpasa
TpHCTYNa KaO HAUMHA 3AUITHTE (paj7I0BA HA PASAHHTIIM
onepaTHBIIM CHCTEMIMA;

o JleTamHo oBjackuh yory (haja cuetema;

> Tunou cueTema aatoTeka
> AKTHBHDate CHCTeMa JaToTeka
> TIposepa 1 ONOPaBAK CHCTEMA 1ATOTEKA

e OGjackimi pasnuie THNORE Tadea napTiua (Master
Boot Record /MBR/ — riasnu 3anuc 3a nogusase cnctema,
Globally Unique Identifiers Partition Table /GPT/ - rabena
NapTHUKja ca [I00ATHO jeAHHCTBEHIM HACHTHOUKATOPHMA);

Ouemupame

Bpe/iHoBatbe 0CTEAPEHOCTH HCXO/A BPIIHTH KPO3:
npaherse OCTBAPEHOCTH HCXOA;

YoMeHo msnaratbe;

TecToBe 3HaIba;

aKTHBHOCT Ha acOBHMA;

e e e
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Hasus moayna:
Tpajarbe Monyna:

KouuenT BupTyeausaunje
18 uacona

UCXO/IU MOAYJIA YOYTCTBO 3A
LMUBEBH MOAYJIA o saspeTky Mozyna yvernik he Guri y OEABCE:E",‘“&'};ESg;ﬁiH" JIMIAKTHYKO-METOANYKO
CTamy Ja: OCTBAPUBAIE IMTPOI'PAMA

® CTHuaH,e OCHOBHHX
3l 0 KoHLENTY
BupTyemmaLe;

® OcnocobsbaBarbe 3a

xopuuherse codraepekor

naketa y npouiecy
BUPTYeH3aLMje;

e oGjacu nojam BHpTYenH3aLN]

o feunne ysory i 3Havaj KoHueTa
BHpTyenH3auije;

© paviKyje THTIOBE BHPTYE M3ALI}A;

o eunnie 3axTeBe 1 napameTpe
BUPTYIHE MaLIHHE;

o pasiikyje copTBepeKe nakeTe Koji ce
KOPHCTE 3a BUPTYeAH3aLmjy;

® KOPHCTH CO(TBEPCKH MaKeT 3a KpeHpame
BUPTYelIHE MalIHHe;

® Kpewpa BUTYe/Hy MatmHy;

® nojewmaBa napameTpe Kpenpare BUPTyesHe
Maummne;

Hctopujar passoja kontenTa
BHPTYeNH3aLMje;

OCHOBHH NOJMOBH 0 BHPTYETH3AIIH;
3wauaj KoruenTa pHpTyenMIAe;
THnoBH BUPTYeH3ALLN]
3aXTEBH BUPTYAIHUX MaLLHHA;
Tporpami 3a BUPTYeM3AII]Y:
Moryhoct nporpava 3a
BUpTYe3ALM]Y;
Hicranaumja nporpava 3a
BHpTYenIBALH]Y;

TlokpeTaibe H pazy nporpamy 3a
BHpTYenIBALH]Y;

Kpempaibe BHPTYeHE MammHe;
JloAaTHa nofewaBasa BUpTYeHe
MauHe;

TlokpeTatbe BHPTYe/IHE MatliHe;

Ha noteTky MOAy/ia yHeHHKe YNIO3HATH Ca Lit/beBIMa it
HCXO/LMA HACTaBe / yierba, IIAHOM Pajia i HatHHMMa
ouerbHBAbA.

O6anun nacrase

Monya ce peaniayje kpo3 crenehe oGk Hactane:
o Bewde (18 wacoa)

Monena oe/berba ua rpyne
Onesmerbe ce e wa rpyme 20 15 yuenika.

Mecro peansaunie uacrase
o pauynapcxu KaGHHeT.

Ipenopyxke 3a peannsaunjy vacrase

« VueHnitMa 0GaCHTH Mojau BHPTYGTIBAWC 1 XapaBepCKe
3aXTeBe 34 MOjELIHE THTIOBE BHPTYEM3ALL]

 OBjacunTi y7ory xumepamopa y mpoccy
BupTyeanzaunje;

nyne

o OGjachuTin Koji coTeep 3a BMPTYemmsawHy ce MOKE
KOpHCTHTH 32 oxpeheHu THN BUpTyenHsauwje u wsaGpati
jenan (wm Buwe) Koju hie ce HAZTAKE KOPHCTHTH y HACTABH
npeavera (Oracle VM VirtualBox, VMWare Workstation,
.. TOKEIbHO j& 72 T Gyae codTBep KOji Ce 1 amke aKTHBHO
onpkasa 1 MOAPKABA HOBE BEP3Hje ONEPATHBHIX CHCTEMA,
KaKo ce OHe MojaBYjy );

 Ha maGpanom co(Tsepy 3a BHPTYemMsaLiy, yueHuwima
NokazaTH npoucc  mHCTatawnje  camor codrsepa 3a
BUpTYeMBALMY; YKa3aTH Ha MOryhHOCTU nojeiiaBama
coraepa 3a BHPTYeMIALN;

o OGjachiTH Npapikeibe BHPTYETHIX MalIMHa y 13a6paHOM

codrBepy, kao M MoryhHOCTH mnojewaBawa napameTapa
BUDTYCHIX  MAUIMHA 1 IHXOB YTHUQ] HA MOHAUIAMS
BUDTYEIHHX MaUIHHa;

o [loKazaTi yueHnunvMa Kako Ce pamm eKCropT/HMmopT
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BUPTYEHHX MallnHa;

 Tlokasati yueHMUMA KaKO Ol AHCKA NOCTojehe MaumHe 1a
Hanpase Apyry ~BMDTYENHy MaliuHy: OKAsatH MM
KIOHHPAME BUPTYEIHE MALIHHE;

o Hasectn  moryhHOCTH 3a  emynawdjy  pasHOpOAHMX
xapasepekux naardopmn kopuwhersem QEMU cogreepa 3a
BUpTYeH3ALH]Y;

o TloKasaTh yueHHIMMa HA NPHMEPY KAKO Ce eMyaNpa HeKH
cuetem (pasauumT O mepcomannor pauynapa (Personal
Computer, PC))  xopuuhewem QEMU codrsepa 3a
BHpTYeI3ALIM]Y;

Ouemipaime
Bpe/HoBatbe 0CTBAPEHOCTH HCXO/A BPUINTH KPO3:
npalieibe OCTBAPEHOCTH HCXOLA

YCMEHO 3Jlaratbe;

Tectope 3Hama;

TeCTOBE NPAKTHIHIX BENITHHA;

AKTHBHOCT Ha HCOBIM

e e e
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Hasus Moayna:

Hucraaupame onepaTHBHOr CHCTEMA Ha PAHOJ CTAHHUM

Tpajase wonyna: 54 waca
UCXO/IU MOAYJIA YOYTCTBO 3A
LMUBEBH MOAYJIA o saspeTky Mozyna yvernik he Guri y OEABCE:E",‘“&'};Eag;ﬁi"" JIMIAKTHYKO-METOANYKO
CTamy Ja: OCTBAPUBAIE IMTPOI'PAMA

o Ocnocodasarbe 3a
uncranupaie
onepatHBior crcTeva Ha
patioj cramiut;

Konurypuue onuije BIOS-a/ UEFI
(Unified Extensible Firmware Interface);
BpILIH MPHTpEMY 33 HHCTATHPAILE
OMEPATHBHON CHCTEMA HA PALHO] CTAHHLI
0Ga.ba HHCTATALLY OnepaTHBHOT
CHCTeMa Ha PALHO] CTa ML

ananpa MOryRHOCT Hatorpatibe
nocTojeher onepaTHBHO cicTeMa Ha
APYTH, HOBHH OTICPATHBHI CHCTEM;

BpLIM HazOrpaby (upgrade” )
onepatuBHor CheTewa;

kypHpa 1€10BE ONEPATHBHOT CHETEMA 1
ANNKATHBHOT NPOTPava Ha paIio]
cramnun (update” cherema);

BPUH MPHIPEMY 38 HHCTATNPAILE B2
onepariBha cheTeMa;

MHCTAIHPA 182 ONICATHBHA CHETEMA
(..dual-boot) na paasoj cranm;
KOPHCTH TEXHMKY NPECTHKAHIIX AHCKORA 3
UHCTATALUY ONIEPATHBHOT CHCTEMa:
WHCTaAMpa ynpaBatike nporpave ypehaja
(apajaepe) Ha paoj craniuL;
npenopyuyje upgrade” pupmepa y wLy
oTkamara npoGaena y pazy ypehaja:
oanba upgrade” upvBepa y Wby
oTknamarsa npoGaena y pazy ypehajaz

BIOS (Basic Input — Output System)/
UEFI (Unified Extensible Firmware
Interface) MaTiune move;

Tpucryn u nozewasarse onuija BIOS-
a/ UEFI (Unified Extensible Firmware
Interface).

MUHHMATHH XapABEPCKH 3aXTEBH 1
uiopmatje noTpedHe 3a
MHCTATIHaIbE ONIEPATHBHOT CHCTeMa
(AMCTA XapABEPCKE KOMIATHOHIHOCTH
HCL — Hardware Compatibility List);
Jlemerbe cKa Ha napTije 1
1HX0BO hopmaTHparbe;

MHCTaHpaibe OMepaTHBHOT CHCTeMa Ha
o pasynap. [locTHHCTATALHONA
KypHpaiba 1 AKTHBALUa ONepaTHBHOT
cucTema. Pelasate npodiema
HACTAINX NPH MHCTANALM]H;
AKYPHPaIbe HHCTATHPAHOT
onepatusHor cucrema (update);
Hanorpasa noctojeher onepaTusHor
crcrema (upgrade). TpeGaunparse
T1071aTaKa 0 KOPHCHHKY;

MHCTanupaibe BHiLie ONIepaTHBHIX
crctema Ha jeanom pauynapy (,dual
boot cucrem);

WicTanparse onepaTuBHOr cricTema
YTIOTPEGOM MpeCHKAHMX JHCKOBa;
HHCTanuparbe ynpassaukix nporpama
ypehaja — apajsepa (driver's);
Axypupare BIOS

Ha nioteTKy MOynia yHeHiKe yNosHaTH ca LibeBiMa i
HCXOZIMA HACTABE / yerba, IAHOM Pazia W HAYHHIMA
ouerbHBaiba.

OGauum nacrase
Moxyn ce peaniyje kpo3 crienehe oake nactane:
o Bewse (54 waca)

Monena oie/berba wa rpyne
Oneserbe ce e Ha rpyne 20 15 yueHika.

Mecro peanusaunie uacrase
o pasynapexi KKaGHHeT:

Ipenopyke 3a peanusaunjy nacrase

 Vuenwiva 0GjacHITH NOCTYNAK pHNpeMe HHCTAaLItje
onepatupior chcrema: npoepa HCL auicte, 1360 (aja
CHCTeMa it MpaBIbelbe NapTiLIe 32 HHCTATAL]Y
onepatuBHor ceTeMa;

 OGJacHHTH H NPAKTINHO NOKA3ATH NOELIABALE PAIINHTIX
BIOS onunja:

VKT yennLivG Ha Gase HHCTATALIe OMepaTHBHOT
cherema;

© VueHHuIMa IPAKTHNHO NIOKA3ATH TIOCTYMaK HCTe
HHCTATALUM]E" ONEPATHBHO CHETeMA:

 VuleHHLIM IPAKTINHO IOKA3ATI NIOCTYNAK MHCTATALHje
onepatiBHOr chcTema npeKo noctojeher oneparHBHor
cherema (updates);

® Vuenuwiva, ZeTazmH0 0GjaCHHTI NOCTYMAK MpoBepe
MOrYRHOCTH HAZOTPAIILE KELCHOT ONEPATHBHOF CHETEMA
Ha riocTojehi; HanpaeiTH aHam3a Moryhix npoGaema
HAOTPALILC ONEPATHBHOT CHCTEMA; OOJACHHTH NOCTYIAK
MHrpaLlfje KOPHCHINKIIX NIOJCLIABAIbA, IOKYMEHATA 1
anuKawtja 13 IPETXOZH Bep3Mje; NPAKTHNHO OAPAHTH
MHCTATIALHORH MOCTYITAK;
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 Vuennuwiva oSjacuti tepmiit dual-boot” crcten;
oGjackuTi npunpesy 3a uncrataunjy .dual-boot* cucren
(npoBepa Jincte Xapasepeke komnatiGocti /Hardware
Compatibility List — HCL/, u3Gop aja cictema n npasiemse
NapTHLM]a 32 MHCTANALLY OTIEPATHBHIX CHCTEMa);
NPAKTHINO NOKA3ATH HOCTYNAK HHCTAIAUI]E OTIEPATHBHIX
cherema it nozemasasse bootloadera Hakon HHCTaTAe
BHLUE ONEPATHBHHUX CHCTEMA Ha pauyHapy;

 OGjacHiTH NOCTYNAK UHCTA/IMPAIs ONEPATUBHOT CHETEMA
YTIOTPEGOM MPeCHKAHIX AHCKOB; YPALHTH NPHIPENY 32
UHCTAHPAILE ONEPATHBHOI CHCTEM YNIOTPESOM
NpecaHKaNHX JHcKoBa (HCTTpaTH oxpelient coTaep 3a
npecikaparbe (KIOHHParbe) AHCKOB; IOBE3ATH CK Ha KOji
KM 12 KIOHHPAMO CAAPAKa] Ca HIBOPHOT AHCKA);
NPAKTHIHO OIPAZHTH MOCTYIIAK KIOHHPAIbA CATKAjA
jeanor ancxa wa apyri;

© Vueuunva 0GjacHiTH 3Hakaj YNIPABIAUKHX NPOrpava
ypehaja (1pajsepa):; MpakTHYHO NOKA3ATH NOCTYNAK
WHCTaTallMje yNpaBbauKHX rporpama ypehaja (oKebHO je
J1a ce TO O/IPaI 32 BUIE PASAHMHTIX XapABEPCKHX
KoHpurypauja);

o Vuennunva oGjacHuTH noTpedy 3a axypupatem BIOS-a;
YKasaTh Ha OCETILHBOCT H 3Hauaj Leste npouesype (y clyuajy
HeKe rpetlke Movke ce iecHTH 1a BIOS, a caviy Tuv u
MaTHYHA 1I04A TI0CTAHE HeyNOTPEbHBa);

o Jlerasmiio oGjacHHTH NOCTYNak npHnpenie 3a ,upgrade™
(Flash) BIOS-a (3BpuinTi npoBepy Moiea MaTHIHe niove
W Bepaie BIOS-a) ;

© VeueHnunMa NPAKTINHO NOKA3ATH MOCTYNAK AKyPHPAHsa
BIOS-a;

© 3 HHCTANALHOHE MOCTYMKE KOPHCTHTH PasinunTe
ennunje/mcTpUGY e onepatHmX cuctema (Windows,
Linux/Unix, Mac OS, Android, iOS ...)

© 34 painy CTaNHLL KOPHCTITH JECKTON pauyHape, NpeHOCHBE
pasyHape, TabAeT patiyHape, MaMETHE TenedoRe 1T
oarosapajyhu codpTaep 3a BHpTYCIIALI]Y.

o TlokesHo je NOKA3ATH NIOCTYMAKe MHCTATALIM}A Ca LUTO BHILe
PABIHNTHX Bep3Hja ONCPATHBHHX CHCTOM.

Ouemupame
BpeaHoBalbe 0CTBAPEHOCTH HCXOA BPUIHTH KPO3:
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npaherbe 0CTBAPEHOCTH HCXOA:
YoMeHO msaratse;

TecToBe 3HaMa;

TeCTOBE NPAKTHYHIX BewTHHA;
aKTHBHOCT Ha YaCOBHMA;
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Hasus moayaa:
Tpajaise Moayaa:

baok nacrasa
30 uacosa

UWBEBU MOAYJIA

VICXOZW MOAYJIA
o 3aspuieTky MoRyTa yvieHitk he Guri y
cTamy na:

‘OBABE3HMU U MPENOPYYEHHU
CAJIPXKAIN MOAYJIA

YIYTCTBO 3A
JAUIAKTUYKO-METOAUYKO
OCTBAPUBAIE [TIPOTPAMA

® Ocnocobbasaise 3a
Kopuherse codaepcior
nakeTa y npouecy
BupTyCTIBAUNC;

o Ocnocobmasarbe 3a
uncTanupaie
onepatiBHOr ciicTeMa Ha
paitioj cramiut;

© BLIH NPUIPEMY 3 HHCTATHPATbE
OMepaTHBHOT CHCTEMa HA PAIIHOj CTAHHLIA

© KOpHCTH MpOrpaw/c 3a BHpTYEHBALIY;

© 07a61Pa ONEPATHBIN CHCTEM Ha OCHOBY.
Xapasepeke Kondurypautje:

© KOPHCTH PASINMINTE HHCTATALIIOHE METOAC
30 HHCTATHPAIL OMIEPATHBHOT CHCTEMA;

MHHHMATHH XapABEPCKH 3aXTEBH
udopmatie noTpedHe 3a
MHCTAIMaIbe ONEPATHBHOT CHCTEMa;
Jleserbe CKa Ha NApTHIjE W IbHXOBO
‘bopmatmparbe;

Tporpamu 3a BUPTYeaM3aLM]Y;
Kopumherbe nporpama 3a
BHpTYenmIAL]Y;

MHCTanaumja onepaTHBHOT CHCTeMa Ha
PaHoj CTAHHLM;

Ha noueTky MOy1a yuieHike yIIO3HATH Ca LULbeBIMa it
HCXOIMA HACTaBe / yHerba, MIAHOM ata i HauHHIMA
-

Obauun nacrase
Moya ce peanisyje kpos crenehe o6mike Hactase:
o BexGe (30 uacosa)

Mojena ojiesbetna ua rpvie
Oxesbetse ce aenn Ha rpyne 10 15 yuenika.

Mecro peanusaunie uacrase
o pauyHapexit KaGHHeT:

Ipenopyke 3a peanusaunjy nacrase
® Vueunk kopueTH nporpaw/e 3a BHpTyeNIaLIY;

 ViieHiik, CaMOCTAIHO, BPLIH IPUTIPEMY i 0ZaGHp
onepaTHBHON CHCTEM 3a HHCTATALIY

© VueHHK CAMOCTATHO BPLIN HHCTATAUH]Y ONEpaTHBHOT
CHeTeMa (KOPHCTHTH P3IINHTE HHCTATALHONE METOZE 1
PASMIMNTE ONIGPATHBHE CHCTEMA; AKLCHAT GALNTH Ha
MeTozie Koje cy 3a1aBae HajBiLe npoGieMa, Hajsehem
Gpojy yuenika);

o Bok nactasy peanmsosatin y wajy !

Ouewupame
Bpe/iHoBathe OCTBAPEHOCTH HEXOZA BPIINTH Kpo3:

npalieibe OCTBAPEHOCTH HEXOAA;
YOMEHO I3nararhe;

TECTOBE 3Haba;

TeCTORE MPAKTIHIX BeITHH;
AKTHBHOCT HA UacOBIMA;

e e e
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Paspen: Tpehn

Hasie Moaynia:
Tpajaibe Monyta:

Tojetaname H KOHPUIYPHCARE ONIEPATHBHOT CHCTEMA HA PAHO] CTAHMIU

52 uaca

LM/BEBU MOYJIA

UCXOAU MOAYJIA
Tlo 3aBpuieTKy Moayna yuenuk he Gurh y
cray na:

OBABE3HM Y MPEMOPYYEHU
CAIPKAJN MOAYJIA

YIYTCTBO 3A
JUAAKTUYKO-METOAUYKO
OCTBAPUBAILE [TPOTPAMA

o Ocriocobmasase
yuenika 3a
npunarohasarse
onepaTHBHOr cHCTeMa
noTpeGama KopHCHIKa;

 OcnocoGasaibe
yuenika 32
Kondurypicarse
onepaTuBHO cHeTeMa;

o npunarohasa patyhap notpeGama
KOpHCHUKA

o Kpeupa i MatHnyHLe (Kpempaibe,
NIPEHMEHOBatbe, HCKIbYHBaIbE,
YKIbYuuBatse, GpHCatbe) KOPHCHHKIM 1
TPYTHUM HasO3HMa;

o KodurypHie i ynpasssa Gesdeaouhy
creTema;

o KOHGHTypHILIE 1 YIPaBba 3aTHTOM
No/aTaKa Ha PaHoj CTaHHLE

® owmoryhasa nesbeibe nojaTaka Ha paaHoj
crammu;

© yMpaBLa JebeHIM NOMALIMA;

YNIpaBba AMCKOBHMA H NIOZAIIMA;

o 0BaBba HHCTATAM]Y/ACHHCTATALH]Y
sonarHor/nocTojeher codraepa Ha pankoj
crammun ;

o KOH(HIYPHILIE pasHe cepBiice Ha panHoj
cranmu;

© HHCTATHPA H KOH(HIYPHILIE HOBH XapABEp;

o Bpum mHcTanauujy nenpasky (update)
ynpasLaukix nporpama ypehaja (drivers);

© nosesyje nepudepne ypehaje 1a pamnoj
crammu;

© BpuM ONTHMHBALI]Y 1 NPaTH MpoLece
omepaTHBHOT CHCTEM

© KODHCTH aiaTe 3a OTKPHBAILE H OTKIAMAILE
npoGiema y paty mpoliecopa i
nepdopMANCH ANIMKATHBHOT COTBEpa;

© KOpHCTI a7aTe 32 aAMHHICTpHPaILE 1
awjarnocTik

 KopHCTH aate 3a Saka3MBAILE
NEPHOINNHIX 3ATAKA Ha ONEPATHBHOM
cucteny;

© BpUIN AYTOMATIBALI]Y OCHOBHIIX 3a1aTaKa
anvuiicTpUpasa nomohy (wen)

Iprnarohasatbe onepaTuBHor cricTema
noTpeSama KopHCHHKa;

Pajt ca KOPHCHHUKHM 1 IpyTIHH
Hano3iMa;

Masnnyausja ca KopHCHHIKIM 1
IpYNHUM HaJIO3HMA.

Vnpaessawe Ge3bennomhy cucrema;
ynoTpeGa JokanHmX noica;
Vnpasarbe H npHCTYN (ajoBiMa 1
osnziepuva (Kpenparbe, ypanate
onunjama doziepa, npeTpakHBaiLe
(pajnosa n donnepa);

JlucTe 3a KOHTPOATY MpHCTYMaA;
KOHTpozia NpHCTYNa Ha HUBOY CHCTEMa
natoTexa;

BAacHIKH O/1HOCH H PABA NPHCTYTa;
TpoMeHa BIaCHHILITB W MPHCTYTHIX
npasa;

JleseHn MpEKTOpHiyM; KpeHpatbe 1
Vripasate sajeiHHaKIM (oiepHMa;
Vnpassmarbe MCKOBHMA;

Vnotpeba nomohwix nporpama 3a paz
ca auCK jerummuava;

HicTanmpaibe, KoHpUTypHCaibe 1
onpKasarbe codTBepa; HHCTATHPAILE 1
YKIQIbaIbe anHKATHBHOT H J1e108a
CHCTeMCKOT CoTBEpa; HHCTANALIjA
COTBEPCKIX naKeTa;

Uncrannpasse n kondurypucarse
Xapasepa i nepidepHiy ypehaja;
Whcrannpasse n Manimysanuja ca
ynpasbaukum nporpavinva ypehaja -
Drivers

AZaTH 32 AAMHHHCTPHPAILE 1
anjarnocTiky:
ONTHMH3ALH]A ONIEPATHBHOT CHCTEMa:

Ha nioteTKy MOynia yHeHiKe YNO3HATH Ca Lit/beBIMA 1
HCXOAIMA HACTABE / yielba, IAHOM Pajta i HAvHHIMA
P——

OGanun nacrase
Moxya ce peatiyje kpos cieache oGuke Hactase:
o Bexbe (52 uaca)

Mozena onemerna ua rpvie
Oxezeise ce aean a rpyne 20 10 yuenmka.

Mecro peannsaunje nacrase
o pauyHapcki kadHer;

Ipenopyke 3a peanusaunjy Hacrase

o Ko npinaroljasaiba ONiepaTHBHOT CHCTeMa NOTpeGaMa
KOPHCHHKA ONTHMAHO G GIL10. OGJACHHTH I NPAKTHIHO
OAPANTH NOACILIABAILE CHETEMCKOT BPEMEHA,
npiIarolasarse PAIHOT OKpYKetba (CTApT MCHH, paiHa
NOBpLIHa /1€CKTON/, TACKGAp, Ty10ap, TPaKa MeHija,
YIIpaBsatbe Npo30PiMa), PErHOAIH I je3itka
Tlolewasaiba, KOHUTypHCatbe IaHa HaNajaiba 3a yLTeay
eHeprHje, IpoMeHa iMeHa paHoj cTaiL, npwiarohasarse
palie cTaniLe 0coGaMa ca MoceSHiM NoTpedama,
KOH(HTYpHCAIbE ATUIET POAHTEILCKE KOHTPOIE: KOX
NPAKTHIHOT NOKA3HBAILA KOPHCTITH PASIIAITE
onepatuBie cheTewe;

© OGjacHITH yA10ry 1 I0A€:1Y KOPHCHINKILX HAIOF W IPyNa
33 pAYIHINTE ONepATHBHE CHETEME; OGJACHHTH N0jant
JeAHHCTBEHOT KOPHCHINKOT HACHTH(HUKATOPA H 1LeroB
3masaj;

© VieHHiMa NPAKTIHO NOKA3ATH NOCTYNIAK KpeHparba
KOPHCHHUKIX HAT0ra KopHCTEhH pasTIHIKTe OnepaTHBHe
chcreme;

o [IpakTirio NOKa3aTH MOCTYNAK MPCHMEHOBaIbA,
HCKIbYUHBaIbA W GPHCAIbA KOPHCHINKOT HATIOT; NOKA3ATH
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CKpHITOBA;

© AJlaTH 3a 3aKa3HBatbe W NEPHOAHIHO
oGaBbalke 3A7ATAKA HA ONICPATHBHOM
chetenty; kopuwherbe CKpHITOBA 3
ayTOMATIBALI]Y IBPLIABAILA 3A1ATAKA
1 ONCPATHBHOM CHCTEMY; CKPHITTOBH
[pH NOAH3aIbY CHCTEMa; CKPHIITOBI
NpH rauerby cHeTema;

T0CTyNaK NpOMeHe JI03HHKE, Kao 1 NOCTYTIKe CHUMarba 1
0MopaBKa J103HHKe; KOPHCTHTH PasiHuHTE ONlepaTHBHE
cHeTeme;

Veermiuima 0GjaCHHTH YI0TY IPYIHOT HATOTa; TIOTOM,
NPAKTHIHO NOKA3ATH TIOCTYTIAK KDEHPaIba rPyIHOT Halora,
YIIpaBIbatbe IPYMHITM HAIO3MMA (IPEHMEHOBAE 1 GPHCare
TPY1Ia) i YIpaBIbatse 4IAHCTBOM Y TPYMH; CBE OBO MOKa3aTH
32 a3 HAHTE OMEPATHBHE CHCTEME; TIOKA3ATH MOCTYTIAK
ynpabbatba rpynHoM npinaznouhy KopHCHiKa

VueHnimma 0GjacHuTH Y10y N0IHCa Ha PajiHOj CTAHHL;
NIPAKTHUHO NOKA3aTH KOHUTYPHCAILE NIOAHCA Ha PATHO]
cranmum;

VuIeHHLIMA IPAKTHNHO NIOKATATH PAZ Ca ATATHMA 32
YIIpaBbatbe AHCKOBIMA, MAPTHILjaMa, Tabesama
TIAPTHUMjA; NIOKA3ATH UM KAKO A8 IPOMCHE BEAMNIHY
napTumje o noTpeGH, Kopictehi yrpahee atate win
anate apyrux npomsohaua;

VueHHLIMA A€TATHO OGJACHITH NPUCTYN (aj10B1MA 1t
(poaiepiva; OG]acHITH Nojam HETE 38 KOHTPOTY
NPHCTYIIa; NPAKTHIHO NOKA3ATH IOCTYNAK KONGHTYpHCalba
KOHTPOJIC MpHCTYTA ($aj10BHMA H (HOTICPHMA; MPAKTHNHO
NOKA3ATH HANHA NIPOMEHE BIACHHWITBA H IPHCTYITHHX
NpaBa (aj10BHMA 1 AMPEKTOPHjyMIMa;

VeierIuMa 0GjaCHHTH 3Hasa] KpeHparba 3ajeAHIIKI
AMPEKTOpHyMa; OTOM, PAKTHAHO NOKA3ATH NOCTYIaK
KPEHPaIba 3AJCIIKOT AMPEKTOPH]YMA H KOH(HIYpHCAILe
1038012 32 32 EHHIKH LHPEKTOPHIYM;

Veieniwiva ykazati wa Moryhnoe mictanaunje
COPTBEPCKIIX NIAKETA HAKOH HHCTAIAUH]E OTEPATHBHOT
cHCTeMa; NPAKTHYHO NOKA3aTH NOCTYNaK HHCTANMParba,
HAZOrpalibe H yKIatarke COPTBEPCKIX NakeTa; Takohe,
NPAKTHIHO MOKA3ATH 0CTYNAK A01ABAIbA A€10BA
chetenickor cofraepa;

VuleHHLIIMA OGJACHITIH Y1OTY H 3HaNa] YTIPABBANKILX
nporpava ypeljaja — ApajBepa; PAKTINHO NOKa3ATH
N0CTYNaK HHCTATAWIe, PEHHCTAIAL]E, HALOTAIbE
ApajBepa; NOBPATAK Ha NPETXOAHY BEP3H]y APAjBEpa;

VuieHHwIMA OGJaCHNTH H NIPAKTHYHO NIOKA3ATH a7aTe 33
NIEPHOIHO 3AKA3HBAILE N10CIIOBA HA_ HHEOY OEPATHBHOT
CHCTeM (HIIP., TICPHOAHINO CKCHUPAILE AUICKA TPH
NIOKpeTalby CHCTEMa, Ae(PATMERTHPabE AHCKA KA je UK
”HOKOH”, NIEPHOJIHO NPABIbEIbE PE3EPBHHX KOMHjA
KOPHCHHUKHX NOJATAKA, ...); YUIEHHILIMA OGJaCHHTH
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MoryliHOCTH ayToMaTH3aUMje 3azaTaka Ha ONlepaTHBHOM
cHCTeMy KopHLIherbeM CKPHITOBA i MOKA3ATH KAKO €& HEKit
jeaocTaii 3azaun (rope HasezenH) Mory
ayTOMATI30BATH Ha Taj HAYMH; TIOKA3ATH KaKo ce nowohy
anlaTa 3 3aKA3MBAILE 1OCIOBA MIONCIIABA BPEME
M3BPIIABAISA CKPHIITA; ICMOHCTPHPATH Ha NPHMEPY BHLLE
onepaTHBHILX CHeTEMa.

 VKa3aTu yueHNLIIMA 1A 3HAua] ONTUMIBALLLE OTEpATHBHOT
chcTem; VkasaTi Ha cofhTBepeKe TaTe Kojit Ce KopHCTe 3a
npaherbe nepdOPMAHCH CHCTEMe; PAKTHUHO MOKA3ATH
nocTynak npaherba aKTHBHOCTH pOLECOpa,
HekopUIINCHOCTIE MEMOPHje, IOACHCTEM XapA AUCKA,
MPCIKHH IOZCHCTEM, BICO TOACHCTEM H Pl OCTATIX
NOCHCTEMa HA PAHO] CTAHNLUL BPLIK ONTHMIBALLY
HABEICHIIX nI0ACHCTEMa.

Ouemusaime

BpeHoBarse 0CTBApeHOCTH HCXOAA BLIHTH KPO3:
npafiere 0CTBAPEHOCTH HEXO1a;

YCMeHO u3narare;

TecToBe 3Harba;

TecToBE NPAKTHYHNX BeWTHHA;

AKTHBHOCT Ha 4aCOBHMA;
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