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[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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® 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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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





image233.png
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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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:
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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)





image237.png
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.





image239.png
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
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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
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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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« 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





image258.png
« 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





