NMNMPUNPEME 3A YAC

TEXHUKA U TEXHOJIOITMJA

OCMM PA3PEL

3opaH PepuHa



ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 1/2 ‘ JaTym:

HacraBHuk

HacraBHn npeamer

TexHuka 1 TeXHOJIOTH]A

HacraBHa Tema

’KuBOTHO U paHO OKpPYKEHE

HacraBHa jenuHuia

VYBOJ y €JIEKTPOTEXHHUKY, PAUYHAPCTBO U MEXaTPOHUKY

In/b HacTaBHe jennHMLE

VYno3Haru  y4eHMKE ca  pa3BojeM U 3HA4YajeM
CJIEKTPOTEXHUKE, padyyHapTBa M MEXaTPOHUKE U C
IbUXOBUM yTHUIIaj€M Ha CaBpEeMEH HaYMH >KHUBOTA.

O4yekHBaHHU HCXOIH

VYuenuk he 6utu y cramy na:
— TPOIEHM 3HAYaj EJIEKTPOTEXHHUKE, padyHapcTBa H
MEXaTPOHHKE Y )KUBOTHOM M PaJHOM OKPYXKEHY.

H.Ha}mpaﬂe AKTHUBHOCTH
HaCTaBHUKa

— OpraHM3arop M peaju3arop HacTase,
— yTHYE Ha pa3BOj CBECTH YYCHHKA O
CJIEKTPOTEXHHUKE, padyHapcTBa U
CaBpEMEHM HAuYMH KUBOTA;
— ycMepaBa YUYE€HHUKE U MOACTUYE Ha Pa3MUILIbAE.

3HAYAjy
MEXaTpOHHUKE Ha

Ilnannpane aKTUBHOCTH
YUYCHHUKA

— Cllyllla ¥ Ma)KJbUBO IPATH U3J1aramkbe HACTaBHUKA,
— aHaJIM3Mpa U 3aKJby4yje;

— y4€CTBYj€ y pa3roBopy.

IIpoBepa ocTBapeHocTn ucxona

— CXBara 3Ha4aj eJIEKTPOTEXHUKE, padyHapcTBa W
MEXaTpOHHMKE U HUXOB YTUIA] HA CaBpPEMEHU HayUH
JKUBOTA;

— U3HOCH JIMYHE NpuMepe Kopulllhewma eNeKTPOTEXHUUKUX
U €JIEKTPOHCKHUX ypehaja u padyHapa.

Tun HacTaBHOI Yaca

YBOJIHH, 00paja

HacraBHu 00aunm

dbpoHTATHI

HacraBHe MeTone

BepOanHa

HacraBHa cpeacra

yIIOEHUK, MyITUMEIH]ja

Kibyuynu nojmosn

€JIEKTPOTEXHUKA, MEXaTPOHUKA, PAYyHAPCTBO

Kopeaannja

ucTopuja, MHGOpMaTHKa U pauyHapCTBO




OPITAHM3AIINJA YACA

YBoaum neo yaca — 10 MmunyTta

Yno3HaT ydeHuke ca caapxajuMa koje he yuntu y ocmom paspeny. HaBectu mra um je ce
notpebHO 3a yacoBe TeXHHKE M TEXHOJOTHje aa Ou ycmemHo moxahaau HacraBy (yUOEHHK,
CBECKY M KOHCTPYKTOPCKH KOMILIET 3a MIPAKTUYHE PAJI0Be).

VIyTUTH y4YeHHMKE Ha JOJaTHE W3BOpPE 3Hama: CHIMKIIONEIHje, YacOIUCe, MPUPYUYHHKE,
WHTEPHET | CII.

Kpo3 HekoJmKo nMuTama yBECTH YICHHUKE Y JTAHAITBH Pal;

1. lTa je pobotuka?

2. Konuko HHAYCTPHUjCKUX PEBOITYIIH]a CE JECHIIO Y UCTOPHjHU YOBEUAHCTBA?

I'maBum 1eo yaca — 70 MmunyTa

VY3 momoh wiycTpanmja y yiiOeHUKY W MYJITHMEAWja, MPUKA3aTH Pa3BOj EIECKTPOTEXHHKE,
padyHapcTBa U MexarpoHuke (Ha HHPOPMATHBHOM HHBOY).

AHanm3upary ca yYeHUIIUMa YTHIA] pa3BOja €IEKTPOTEXHUKE, payyHApCTBA U MEXaTPOHUKE
Ha CaBPEMEHHU HAuWH KHUBOTA.

EnexTpoTexHuKa je HayKa O ymoTpeOH elNeKTpHUYHE EHEPrije y MPaKTHIHE CBpPXE.

EnextpuuHa eHepruja je eHepruja Kojy IOCEAyjy HaeJIeKTpucaHe uecTule (MPOTOHH U
CJICKTPOHM) y arOMy M OHA je mocienuiia Mel)ycoOHOT npuBlauema U OA0Wjarkba THX YeCTHUIa.
Enextpuuna cTpyja y MeTanuMma MpeACTaB/ba YCMEPEHO KpeTame CIOOOAHUX eNIEKTpOHa (I0A
JICJCTBOM €JICKTPUIHOT 110Jba).

HajBaxxuuje Qusuuke BeTUUMHE KOj€ KapaKTEPUILy TPOTOK

CJIICKTPUYHE CTPYje CY:

* jaunHa enekTpuuHe crpyje (1) - MmepHa jenuauna je ammep (A),

* enextpuunu HanoH (U) - mepHa jenununa je soir (V),

* enektpuunu otop (R) - MepHa jequnuima je om (L),

* enexktpuuHa cHara (P) - mepHa jeaununa je Bat (W).

Kpo3 pasHe mpumepe o0jacHUTH 3Hauaj Kopuuihema elIeKTpUYHE E€HEpruje U MPeJHOCTH
HCHOT KOpHUIIhema y 0JJHOCY Ha OCTaJie BUIOBE CHEPTHje.

PauyHapcTBO je 001acT eNeKTpOHUKE Koja ce OaBH NMPOydYaBameM, IPOjEKTOBABEM U pa3BOjeM
xapaBepa padyHapa. PauyHapcTBo, kao n mHpopMmaruka, 6aBu ce npobiemMuma yyBamwa, 00paje,
npeHoca nHpopmalija, ajil caMo y MEpH Koja C€ OIHOCH Ha padyHap.

MexarpoHuka je TpaHa HayKe KoOja TpeIcTaB/ba CIIO0] MAIIUHCTBA, EJIEKTPOTEXHUKE W
UH(POPMAILIMOHO KOMYHUKAIIMOHUX TEXHOJOIMja (padyHapcTBO, HH(OpMaThka, ayTOMaTHKa,
o0paja CUTHAJIa ¥ TaKo J1aJbe).

EnexTpoHuka je rpaHa eJNEeKTPOTEXHHKE Koja ce OaBU NpoydyaBambeM U KOHCTPYKIIH]OM
€JIEKTPOHCKUX eJIeMEeHaTa KOjuMa ce KOHTPOJIHIIE TOK CTPYje U MOBE3MBAKHEM TaKBUX €leMeHara
y CJIOXKEHa KoJla Koja 00aBJbajy *KeJbeHy (PyHKIIH]Y.

Torayima ayromaruzaryja TPOU3BOMAIE (TOTadHA HE3aBHUCHOCT IMPOU3BOAME O YOBEKA)
IpeAcTaB/ba YETBPTY HMHIYCTPUJCKY PEBOIYIH]Y, Y CBETy. AyToMmaru3aliija OBOJHKOT 0oOuMa
omoryheHa je, uamely ocrasior, MoryhHOCTMa HHTEpHETA TayMpPEXHU orpoMan 0poj ypehaja.




3aBpmHu geo yaca — 10 munyTa

[TpoBepuTH OCTBAPEHOCT MCXO/IA M JATH PE3UME HAYYCHOT.

OnroBopuTH Ha NMOCTABJbCHA MUTAKHA YICHUKA.

3amaru gomahu 3a1arak.

HajaButu crienehy HacTaBHY jeUHUILY.

Marepujaj 3a npunmpeMy HAacTaBHHMKA: YIIYTCTBO 332 OCTBapUBAamE MPOrpamMa, YIIOCHHK,
UHTEPHET, MYITUME/IHja, TEXHUUKA JIUTEpaTypa.

HN3rnex Tadse

YBoa y eJIeKTPOTEXHUKY, PAYYHAPCTBO U MeXaTPOHUKY

HajBaxxuuje Qpu3nuke BeTUYNHE KOje KapaKTEPHILy MPOTOK EIEKTPUYHE CTPYje Cy:

* jaunHa enektpuune crpyje (1) - mepHa jenquanna je ammep (A),

* enektpuynd HanoH (U) - MepHa jenununa je Boar (V),

* enektpuanu otnop (R) - mepHa jequnanna je om (QQ),

* enekTpuuHa cHara (P) - mepHa jeaununa je Bat (W).

PauyHapcTBO je 00macT eNneKTpOHHMKE Koja ce OaBH IMPOydaBameM, NPOjEKTOBABEM U
pa3BojeM XapBepa pauyHapa.

MexarpoHuKka je TpaHa HayKe Koja IpEICTaBJba CIIOj MAIIMHCTBA, EJIEKTPOTEXHHUKE M
MH()OPMALIMOHO KOMYHHKAIIMOHUX TEXHOJIOTHja.

Besemke o yacy:




ITPHUITPEMA 3A YAC

Paspen u onesbeme: VIII

Yac: 3/4 ‘ Jarym:

HacraBHuk

HacraBum npeamer

TexHUKa ¥ TEXHOJIOTH]ja

HacraBna rema

JKUBOTHO M paHO OKpYKEHe

HacraBHa jenuHuna

[TpumeHa enekTpUUHUX amapara u ypehaja y mromahuHCTBY,
IITe/(ba EHEPTHje U eHepreTcka e(huKacHOCT

b HACcTaBHE jeqMHMIIE

VYo3HaTH yuyeHUKE C NIPaBUIIHOM YIOTPEOOM €IEKTPUUYHUX
anapara u ypehaja y nomahuHCTBY, ¢ TOCEOHHM OCBPTOM Ha
VIITEy €HEPTHje.

Yno3HatH yuYeHHKE C IIOjJMOM €HEpPreTcKu e(HuKacHu
ypebhaju, kao u ¢ pazpeaumMa eHepreTcke ePUKacHOCTH.

OuyeKHBaHH HCXOTH

VYuenuk he 6utu y cramy na:
00pa3Ioku  BaXHOCT  EHEPreTCKe
eNIeKTpUYHKX ypehaja y momahuHCTBY.

e(pUKaCHOCTH

Ilnannpane akTUBHOCTH
HACTABHHMKA

— OpPraHM3aTop U peaau3aTop HacTaBe,

— ycMepaBa YYeHHKE U [TOJICTHYE Ha Pa3MHULLIbALE,;

— pa3BUja pa3yMeBam€ 3a HEONXOIHOCT PAlOHAJIHOT
KopHuIhema eNeKTpUIHe SHepruje.

HJIa}mpaHe AKTUBHOCTH YYCHUKA

NaXJbUBO MpPaTH U3Jarambe HACTaBHHKA M OCTaJMX
YUEHUKQ,
— HCTpaxyje, mocMarpa, aHalIu3upa 1 3aKkjbydyje;

— YUECTBYj€ Yy pa3roBopy,
— TIOBE3Yje paHM]ja 3HaWka C HOBUM Ca3HambHMA.

HpOBepa OCTBApPECHOCTH UCX0Aa

— cXBaTa 3Hauaj MpaBUJIHE yNoTpeOe eNeKTPUYHUX arnapara
u ypehaja y momahMHCTBY ca acleKTa IITEIHE SICKTPUIHE
eHepruje;

oOpasyake  BaXXHOCT  CHEPreTCKe
eNeKTpuyHuX ypehaja y nomahuHCTBY;

— TpPaBWJIHO TyMadW pa3pene eHepreTcke eduracHoCcTH
eNeKTpUYHMX ypehaja.

eukacHoCTH

Tun HacTaBHOr Yaca oOpana
HacraBum o0imuu bpoHTaTHH
HacraBne meTone BepOaHa

HacraBHa cpeacra

yIIOCHHK, MyITUMEIN]a

Kibyuynu nojmosn

HITEIla CHEPTuje, EHepreTcka ehUKacCHOCT

Kopeaauuja

duzuka




OPITAHM3AIIUJA YACA

YBoauu aeo yaca — 10 Mmun

Kpo3 HeKoMHMKo MUTama yBECTH YICHHUKE Y TaHAIIBH PaI:

1. Koje enektpuune anapare u ypehaje caMocTaaHo KOPUCTUTE Yy CBOM JIoMahuHCTBY?
2. Kako MO)XeMO YIITEIETH eNEKTPUYHY eHEeprujy y JoMahuHCTBY?

3. YoTpely Kojux MPUPOIHX pecypca CMambyjeMO YIITEIOM eISKTPUYHE eHepruje?

I'maBHM neo yaca — 70 Mun

[TonceTnTH y4eHuKe a Cy y IPETXOJHUM pa3peluma yYWId O IPABUIIHO] IPUMEHU 0jeTUHUX
anapara u ypehaja y nomahuHCTBY.

O06jacHUTH TT0jaM PAIIMOHATHOT KOpHIThema eJIeKTpUIHE CHepruje y ToMahnHCTRY.

Enextpuunu anaparu u ypehaju y 1omahuHCTBY Cy KOHCTPYHCAHHU TaKo, Ja 3a moTpede yoBeka,
eJIIEKTPUYHY €HEPTHjy MPETBapajy Y HEKU APYTH BUJ eHepruje (TOIUIOTHY WIM MEXaHUYKY).

HITenma enepruje je 3agarak cBakor yoBeka. OHa ce mpe cBera OHOCH Ha YIITEAY TOTUIOTHE H
eJIEKTpUYHE EHEePTHje KOjy YOBEK TPOIIHU Y JOMahUHCTBY.

Eneprercka epukacHOCT mojpa3yMeBa MPUMEHY Pa3IMYUTHX Mepa Koje ce MPUMEHY]Y Y [HJbY
CMamema MOTPOIIHE eHepruje (TEXHUYKE Mepe U IPOMEHE Y CBAKOAHEBHOM JIETIOBABY U
noHamiawy Jeyau). EHepreTcku edukacan ypehaj je OHaj KOjU MMa BEIHK CTENEH KOPHCHOT
JI€jCTBA Tj. MaJie TYOUTKE MPUIMKOM TpaHchopMaIlje jeTHOT BUa €HEepTruje y IPYTH.

CBHU HOBU €NEKTpUYHHU ypehaju y OMHOCY Ha MPOCEUYHY MOTPOIIhY €ICKTPUIHE SHEPTHje MPH
Kkopuiihemwy, pa3BpCcTaBajy ce y celaM eHEepreTCKux paspesa (Kareropuja).

Yyenunu Tpeda 1a uCTpaxe KOju pa3pes] CHepreTcke eUKacHOCTH HOCE eNEKTPUYHU ypehaju
y HBUXOBOM JOMahMHCTBY (€JIEKTPUYHHU MIMOPET, BElI-MAallliHA, MAlllMHA 3a Mpame CylIoBa U
bpuxuaep).

VY pasroBopy ca ydeHHLIMMa MCIUTATH KOj€ Mepe NMPUMEY]y Y CBAKOJHEBHOM KUBOTY IpHU
kopuithewy ypehaja y nomahuHcTBy y 1miby noBehama eHepreTcke epukacHoctu. HaBectun um
IIOTOM CBE Mepe Koje ce MpUMEemYjy MpH KYNOBHUHU HOBOT ypehaja, npu ynorpedbu ¢prxuiepa,
BellI-MaIllIMHE, MAIIMHE 3a CyIoBe, 0ojiepa, MIMOpeTa, pacBeTe, MpHU pacxiahuBamy U Tpejamby
IpOCTOpHja.

3appumiHu neo yaca — 10 mun

IIpoBepuTH OCTBapEHOCT UCXOJA U JaTH PE3UME HAYUEHOL.
OAroBopHUTH Ha IOCTABJbEHA MTUTAKA YUCHHUKA.

3anatu gomahu 3ajaTax.

HajaButu crnenehy HacTaBHY jeIMHULLY.

Marepujaa 3a npunpeMy HacTaBHHKA: YIIYTCTBO 3a OCTBapHUBam€ IporpaMa MpeaMera,
yIIOCHUK, JTUTEpaTypa Be3aHa 3a YHyTpallmhe ypehemwe cTana, HHTEpHET.




H3ranen Tadse

IIpumena eekTpu4YHUX anapara u ypehaja y nomahuncTBy, Teama eHepruje u
eHepreTcka e(pMKaACHOCT

[TpaBuiHa yrnorpeda enekTpuYHKX anapara u ypehaja y nomahuHCTBY
[lIrenmwa enepruje

Eneprercku eduxacuu ypehaju

Eneprercka epukacHoct

Paspenu eneprercke epukacHOCTH

Besemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 5 ‘ Hdarym:

HacraBuuk

HacraBum npeamer

TexHMKa ¥ TEXHOJIOTH]ja

HacraBHa Tema

JKUBOTHO U paHO OKpYKEHe

HacraBHa jenuHuia

EHCKTpI/I‘IHa I/IHCTaHaHI/Ija — OITIACHOCTHU U MEPE 3alITUTE

usb HACcTaBHE jeqMHMIIE

Cruname OCHOBHUX 3Hama O OMACHOCTUMA M 3AIITUTH OJ
CTPYJHOT yzapa

Cruname HaBUKa 32 MPABWIHO KOpUIINEHmE EIeKTPUUYHUX
ypehaja

OuyeknBaHU UCXO0AU

Yyenuk he OutH y cramy jaa:

aHaAJIM3MpPa OIMACHOCTH O] HEMPABUIIHOT KopuIthema
CJIIGKTPUYHKX amnapara u ypehaja u mosnaje
MOCTYIIKE TIPY’Kama MpBe momohw;

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHu3aTop M peain3aTop HaCTaBe;

— ycMepaBa YUYCHUKE M MOJCTUYC HA Pa3MUIILIbAIhE,

pa3BHja pa3yMeBame€ 3a HEONXOAHOCT IPABHIHOT
kopunthema enekTpuyHux ypehaja

Hnannpaﬂe AKTUBHOCTH YYCHHUKA

MaXXJbUBO IIpaTu H3JIaralkb€ HACTaBHUKAa MW OCTaJIMX

YUCHHUKA,;
— UCTpaxyje, mocMarpa, aHaJu3upa u 3aKbydyje;
— YYECTBYj€ y pa3roBopy;

— TI0BE3Yj€ paHM]ja 3HaWka C HOBUM Ca3HambHUMA.

IIpoBepa ocTBapeHocTn ucxona

cXBaTa 3Ha4ya] TMpaBwiHe U 0Oe30eqHe ynorpebe
eJIEKTPUYHUX arapara u ypehaja y 1omahuHCTBY;

yMe Ja aHaJu3Mpa OMNACHOCTH OJf HENpPaBUIHOT
Kopuihema eJIEeKTPUYHUX amapara U ypehaja u mo3Haje
MOCTYTIKE TIpy>Kamba MpBe nmomohu.

Tun HacTaBHOr Yaca oOpana
HacraBuu o0iimum bpoHTaTHH
HacraBHe meToae BepOanHa

HacraBHa cpeacra

yIIOEHUK, MyITUMEI1ja

Kibyuynu nojmosn

CTPYJHH yaap

Kopeaanuja

¢u3uka, xemuja, Ouosaoruja




OPITAHM3AIIUJA YACA

YBoaHH A€0 4yaca — 5 MuH

Kpo3 HeKoMHMKo MUTama yBECTH YICHHUKE Y TaHAIIBH PaI:
1. [lITa je eneKTpUYHU HATIOH?

2. lllTa je jaunmHa eNeKTpUYHE CTpYje?

3. Jla 11 JbYICKO TEO MPOBOIM EIEKTPUIHY CTPY]y?

I'naBuM geo yaca — 35 MuH

Ha mouetky 00jacHUTH MOjaM eJIeKTpUYHE HHCTAJAIM]e U T10jaM CTPYJHOT yaapa.

Kana ce xake enexTpuyHa HHCTANAIM]a, MUCIIH ce Hajuemhe, Ha eJIeKTPOCHEPTeTCKY
uHcTananujy. Enekrpoeneprercka nHCcTaanuja o0yxBara CBE €J1eMeHTE (JIeJI0BE, ONPEMY) KOjU ce
MOCTaBJbajy y 3rpady, OMHOCHO 00jeKar, koju omoryhaBajy 1a ce 6e30e1HO MPUKIbYYE SICKTPUIHU
ypehaju Ha eNeKTPUYHY MPEKY.

Enextpuunn (cTpyjHH) yAap NpeAcTaB/ba HEKOHTPOJIUCAHO AETOBAE CICKTPUYHE CTPYyje Ha
yoBeka. CMaTpa ce Ja OIacHOCT 3a YOBEKa IpeJ/ICTaB/ba CBaku HaroH Behu o 65 V.

[TpunmkoM nenoBama CTpyje Ha 4OBeKa, ociobalha ce eHepruja Koja u3a3uBa CIOJbAIIBE U
YHYTpAIIkhe ONICKOTHHE, pa3apame TKUBA, Tpuckhe Mulnha U HeKoHTposrcaHne nokpere. Kakse he
MOCIICANIIC MMAaTH CTPYJHH yIap Ha YOBEKa, 3aBUCH Off jauuHE CTpyje, (PpeKBeHIHje CTpyje,
BpEMEHa MPOTHUIIaka CTPYje U IMyTame CTPYje KPo3 TEIo.

Crpyja on 20 mA u3a3uBa 007HO Tpuerme Mummha, a ctpyja on 50 mA ce cmarpa 3a ropmy
IpaHUIly KOjy YOoBeK Moke na m3apxw. 11ITo je BpeMe mpoTtuiama cTpyje AyKe, OHa je, HapaBHO,
omacauja. Ctpyja on 100 mA cmarpa ce CMPTOHOCHOM ako mpotude 3 cekyHue. CTpyje cBUX
dbpexBeHIMja Cy OlacHe, a HajomacHuje ¢y crpyje ¢ppekseniuja 40-50 Hz.

[Tyrama cTpyje Kpo3 dYoBeudje Tello je omrydyjyha 3a texuny mnocineawma. Hajseha
OIACHOCT TIPETH aKo Ce MO3aK WIIM Cple Hajase Ha Hajkpahoj myramu m3mely mecra ynacka u
MecCTa U3JlacKa CTpyje U3 Tela.

AKO aHanmM3MpaMo CHUTYyallH]y Yy KOjOj C€ JeJHOM PYKOM JIOJHMpHE MpeAMEeT KOju je MOJ
HarmoHOM, Taja he cTpyja mpoja3uTH Kpo3 YOBEUH]e TEJO Y 3eMJby. BpeaHOCT OBe CTpyje 3aBUCH
OJ1 HAaNOHA JIOAMPA M YKYITHOT OTIIOpa, KOTa YMHE OTIIOpP YOBEUHjer Tesia U OTIOp u3Mel)y HOry u
3emMJbe (OTIOp M30JIalnje Ka 3eMJbH). OTIIOp YOBEUHjer Tejla YIIIABHOM YMHU KOXKa U OH MTPUITHKOM
JoAMpa jeaHoM pykoM u3Hocu oko 1300 Q. I1Ito je koxka Bina)kHH]ja, Taj OTIOP j€ MambH, a HajMambU
je xana ce yoBek kyma (oko 500 Q). [ToBehamweM oTopa u3onaiuje ka 3eMbu (KOTa YMHE Yapare u
nurnesne) 3HauajHo ce nosehasa u ykynas ornop (o 1000 myTa).

OmnacHOCTH KOje MOT'Y IOBECTH JI0 CTPYJHOT yrapa:

- IOMP HEWU30JIOBAHOT TIPOBOHMKA PYKOM WIJIM HEKUM JPYTUM JIEJIOM Tella; OMAacHOCT Ce
nosehaBa ako Cy pyKe BIa)KHE UJIM aKO YOBEK CTOjU Ha OETOHY MIIM BIIaXKHO] 3€MJbH,

- HECTpYyYHE ONpaBKe eIEKTPHYHKX arapara,

- raleme MoXkapa BOIOM Ha eNeKTPUYHUM ypehajuma Koju cy yKJbyueHH,

- HICTOBPEMEHO JIOMPHBAE SIIEKTPUYHIX arapara 1 METaTHUX JeJoBa y Kyhu Koju cy
y3eMJbEHHU (CIIaBUHE U PaIUjaTOPH),

- TAKEHE M0 MTPOBOTHHUIINMA,

- TOJUpPUBaKk-E OIITeheHUX MpeKuada, yTHYHHIIA, YTUKAa4Ya U CHjaIMYHUX Tpia,

- rpy0o uyname kalioBa ca yTuKauuMma,

- paJl ca amapaTuMa ca HeMCIPaBHOM M30J1aLHjOM.




3amTuTa o CTPYjJHOT yaapa:

- N30JI0Bak-€ METATHUX KyhMIITa, pydnla eIeKTPUYHUX ajiara, IPeKu1ada U CBUX MPEHOCHUX
eNlekTpuuHuX ypehaja,

- y3eMJbEH€ METAITHUX KyhHIlTa U JeJ0Ba eJIeKTpUUHUX ypehaja,

- yrpaama ayromarcke crpyjHe 3amtutae ckiomnke (FID ckiomnke),

- HCKJbYUUBabE OCUr'ypaua Ipe 0110 KakBe [oNpaBKe Ui 3aMeHe ypehaja,

- IIpY pajly ca eICKTPUYHUM araparuma pyke Tpeda aa cy Cyse,

- KopHuIhewe YKo YTHUHULIA.

[Ipyxame nmomohu yHecpehenom:
AKoO ce 3a7]ecCuMO Y CUTYaIlUjH JIa je HEKO y HaIllo] OMU3WHU H3JIOKEH JIEjCTBY CTPYJHOT yaapa,
Tpeba ypaautu cienehe (Boaehu pauyHa o concTBeHoj 6€30e1HOCTH):

- IPBO, TpeOa MPEKUHYTH TOK EIEKTPUYHE CTPYj€ - UCKIbYUYHBAkHEM MIPEKUIa4a, OCUTypaya,
W3BIIAYCHEM yTHKa4Ya U3 YTUYHHIIC WK KUJAamkeM Kalia (IpBeHOM MOTKOM, CEKHPOM U CI1.);
HUIIOIITO C€ HE CMe pyKaMa IOKYIIIaTh oj[Bajamke yHecpeheHor oy nejcTBa cTpyje,

- IpyTo, YKOJIMKO YHecpeheH! He moKa3yje 3HaKe KHBOTa, I03BATH JIEKapa HIIM XUTHY IIOMOh,

- Tpehe, OYETH 0’KMBJHABAE BEIITAYKUM JAUCAKHEM U MAaCaKOM cpIia (110 J0JIacKa XUTHE

noMohu uiu ok yHecpehenu He nohe cBecTH).

3aBpuIHM €0 Yaca — 5 MUH

[TpoBepuTH OCTBAPEHOCT MUCXO/IA M JaTH PE3UME HAYUYCHOT.
OI[FOBOpI/ITI/I Ha I10CTaBJbCHA ITUTAakba yquHKa.

3amaru noMahu 3amarax.

HajaButu cnenehy HacTaBHY jeAMHULLY.

Marepujaa 3a npunpeMy HACTaBHMKA: YIIYTCTBO 32 OCTBApHBAKE NpOrpaMa IpenMeTa,
yIIOEHUK, UHTEpPHET.

H3raex Tadse

EnekTpnyHa HHCTAJANMja — OMACHOCTH U Mepe 3alTHTe

OnacHOCTH KOje MOT'Y IOBECTH JI0 CTPYJHOT yrapa
3amTura o1 CTpyjHOT yaapa
[Tpyxame nomohu ynecpehenom

beJjemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 6 ‘ Jarym:

HacraBHuk

HacraBHn npeamer

TexHuka 1 TeXHOJIOTH]A

HacraBHa Tema

’KuBOTHO U paHO OKpPYKEHE

HacraBHa jenuHuia

[Ipodecuje (3aHmMama) y 0OJaCTH EJIEKTPOTEXHUKE U
MEXaTPOHUKE

usb HACTaBHE jeqMHNIIE

VYno3Hatu ydeHHKe ca mnpodecujama (3aHUMAKBUMA) Y
00JIACTH €JIEKTPOTEXHUKE U MEXaTPOHUKE.

O4yeknBaHHU HCXO0IH

VYuenuk he 6utu y cramy na:

— moBexxke nmpodecwje (3aHMMama) |y  obmactu
CIIEKTPOTEXHUKE M  MEXaTPOHHKE Ca  COINCTBEHUM
HHTEPECOBABUMA.

Ilnannpane akKTUBHOCTH
HACTABHHMKA

— OpraHM3aTop M peaju3arop HacTaBe;
— HaBOOW YYCHUKE Ha Pa3MHUILBbAKE
3aKJbydaka.

U u3Boheme

HJIaanaHe AKTHBHOCTH
YUY€HUKa

— MaXXJBUBO CITyIIA U TIPaTH U3JIaramke HACTABHHKA;

— TIocMarpa, aHaJM3upa W JOHOCH HCIIPABHE 3aKJbYYKe
Bezane 3a 1mpodecuje  (3aHMMama) |y  oOmactu
SIIEKTPOTEXHUKE H MEXaTPOHUKE.

IIpoBepa ocTBapeHocTn ucxona

— HaABOAM W oOpasjaxe 3aHUMama Koja Ccy moOyauiia
noceOHa HHTEPECOBAbA.

Tun HacTaBHOr Yaca obpaja
HacraBHu o0muu ¢bpoHTaNTHI
HacraBne Mmetone BepOaHa

HacraBHa cpencrBa

yIIOCHUK, MyITUMENN]a

Kibyuynu nojmosn

npodecrje (3aHUMama) y O00JIaCTH EJIEKTPOTEXHHUKE |
MeXaTpPOHUKE

Kopeaauuja

¢duzuka




OPITAHM3AIINJA YACA

YBoauu aeo yaca — 10 Mmun

Kpo3 HekoIHMKo MUTama yBeCTH YUCHHKE Y IaHALTBH Pa:

1. Koje BpcTe MHCTaNaNMja ©Mare y cTany?

2. Jla nu ce HEeKO on Bamux ykyhana miM KoMiiMja 0aBH MOCIOBMMa BE3aHUM 3a 00jact
€JIEKTPOTEXHHUKE U MEXaTPOHHUKE?

3. Konuko ronyHa Tpaje MIKOJIOBAKkE Y CPEIH0] IITKOJH, a KOJTMKO Ha (akynTery?

I'maBuu aeo yaca — 70 Mun

VYno3naru ydeHuke ca mnpodecujama (3aHUMamHMa) y O00JacTH  EJICKTPOTEXHHKE U
MeXaTpOHUKE.

VY3 nmomoh Boamua 3a u300p 3aHMMama WIM JUPEKTHUM MPHCTYNOM cajTy HanmoHaiHe
cnyx0e 3a 3amolubaBame, YIMO3HATH YYeHHKE ca mpodecrjaMa (3aHMMamuMa) y o01acTtu
€JIEKTPOTEXHHUKE U MEXaTPOHHKE.

3a npodecuje (3aHNMama) y 00JIaCTH EIEKTPOTEXHUKE U MEXaTPOHUKE, Y HAIllleM 00pa30BHOM
CHCTEMY, y CPEAbUM IIIKOJIaMa, IIKOJIOBAKE TPaje TPH WIH YETUPU TOTUHE.

VY Tporonunime 00pa3oBHE Mpoduiie craaajy: elreKpornHcTanaTepy, eIeKTPOMOHTEPU Mpeka
U TIOCTPOjeHha, €IEKTPOMEXaHWYapu 3a MAIlMHE W OIPEMYy, €JIEKTPOMEXaHWYaph W MOHTEPH
TEJIEKOMYHUKAIMOHUX MpPEXKa.

VY derBOporoauIme 00pa3zoBHE MpoduiIe cranajy: aIMUHHCTPATOPH PAauyHAPCKUX MpEXka,
ABUOMEXaTPOHMYAPHU, MEXaTPOHHYApPH 3a paKeTHE CHUCTEME, MeXaTpOHUYapu 3a pajapcke
cHCTEeME, MeXaTpOHUYAPH 32 TPAHCIIOPTHE CHCTEME aepOAPOMaA, aBUOTEXHUYAPH 32 €ICKTPOHCKY
OlpeMy Ba3[yXOIJIOBA, aBUOTEXHUYAPHU 32 EJEKTPO-OMPEMY Ba3/yXOILJIOBA, €IEKTPOTEXHUYAPU
ayTOMaruKe, eJIeKTPOTEXHUYApH 3a eIEKTPOHHUKY Ha BO3UIIUMA, €IEKTPOTEXHUYAPH 32 PACXIIaTHE
U TepMuuke ypehaje, e€JIEKTPOTEXHHWYAPH EHEPreTHUKEe, EJEKTPOTEXHUYApH padyHapa,
€JIEKTPOTEXHUYapU HHGPOPMALMOHUX TEXHOJIOTHja, EJNEKTPOTEXHUYapu TeleKOMYHHUKAIHja,
eJIeKTpOTeXHNYapu curHaiHo-curypHocHux (CC) moctpojema, elNeKTpPOTEXHUYapH MPOLIECHOT
yIpaBJbama, eJIEKTPOTEXHUYApU MYITUMEH]ja, €JIEKTPOTEXHUYApU eJIEKTPOHHKE,
€JIEKTPOTEXHUYAPH EJIEKTPOMOTOPHUX IIOTOHA, TEXHWYapu 3a POOOTHUKY M TEXHHYApH 3a
KOMIIjyTEPCKO yIpaBJbambe.

3a mpodecuje (3aHMMama) y 00J1aCTH €IEKTPOTEXHUKE U MEXaTPOHHKE, y HallleM 00pa30BHOM
CHCTEMY, Ha BUCOKHM IITKOJIaMa U (haKkyITeTUMa, IIKOJIOBAkE TPaje TPH, YETHPHU WX TET TOIMHA.
[Tocne Tpu roguHe IIKOJIOBama CTUYE CE 3Bam€ CTPYKOBHOT MHKEHEPA, MOCIE YETUPU TOANHE
3Bame JUIIOMHPAHOT MHXKEHEPA, a TOCie NeT TOMHA 3Bakbe MACTep MHXKemepa. Tako Moxere
Jla CTEKHETE 3Bamb€ CTPYKOBHOI WH)KEHEpA EJIEKTPOTEXHUKE M payyHapCTBa, IUIUIOMHUPAHOT
WH)KEHhepa eJIEKTPOTEXHUKE U padyHapCTBA, MacTep WHKEHEPa eIEKTPOTEXHUKE H PauyHApCTBa,
CTPYKOBHOT HMHXKEH-epa MEXaTpOHUKE, JUIUIOMUPAHOT HHXXEHhepa MEXaTpoHUKe, MacTep
WH)KEHEpa MEXaTPOHUKE.

3aBpuHu neo yaca — 10 mun

[TpoBepuTH OCTBAPEHOCT MCXOA M JJATH PE3UME HAYICHOT.
OAroBopuTH Ha MOCTaBJ/bEHA MUTAKHA YUCHUKA.

3agaru nomahu 3ajarax.

HajaButu cnenehy HacTaBHY jeIMHULLY.




Marepujaj 3a nmpunpemMy HACTABHHMKA: YIIYTCTBO 3a OCTBApHBAIE MpOrpama MpeaMeTa,
yIIOEHUK.

H3rnex Tadse

IIpodecuje (3anumama) y 00/1aCTH eJIeKTPOTEXHUKE U MeXaTPOHUKE

Cpenme mIKoJIe - TP WA YeTUPU TOJIHHE.

CpenmomKoIcku npoduiIn 3aHMMamka YIIIaBHOM ce 0aBe MOIPABIbAEM H OIpKaBambeM
olpeMe M TEXHUYKHX CPEJCTaBa y JEIaTHOCTUMA TOMYT MAIIMHCTBA, EJICKTPOTEXHUKE,
TEJICKOMYHUKaIlM]ja, paayHapcTBa, caobpahaja, MeIUIIMHE, MEXaTPOHUKE UT/I.

Bucoke mikone u hakynTeTH - Tpu, YSTHPHU HITH MIET TOJANHA.

[TocioBu Ha KOjUMa MHXKEHEPH MOTY JIa pajie Cy: MPOjeKTOBAKE U U3Pajia EICKTPOHCKUX U
eJIEKTpUYHUX ypehaja u cucrema, MamnHa, poOOTH30BAaHMX CHUCTEMa, AyTOMAaTH30BaHUX
ypehaja u cucrema, copTBepCKUX aruIMKaIuja, HHPOPMAITMOHOKOMYHUKAIIMOHUX CHCTEMa
UT/I.

beaeuke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 7/8 ‘ JaTym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Cao0bpahaj

HacraBHa jenuHuna

CaoOpahajua cpencTBa Ha €JICKTPUYHU TIOTOH U
XHOpHIHA BO3WIIA

In/b HacTaBHe jenHMLE

Vro3HaTd yYeHHKE Cca OCHOBHUM KapaKTEpUCTHKama
caoOpahajHux cpencraBa Ha CIGKTPUYHH TIOTOH U
XHOPUIHUX BO3MUIIA.

OuexkuBanu HCXO0IHU

VYyenuk he outn y cTamy na:
— YIopeau KapaKTePUCTHKE CJIEKTPUYHUX W XUOPHUITHHX
caoOpahajHux cpencTaBa ca KOHBEHIIMOHAIHUM.

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHM3arop M peaju3arop HacTase,

— ycMepaBa Y4eHUKE Ha UCTPAKUBAUKU Pal;

— yTHuY€ Ha Pa3BOj CBECTH YYEHHMKA O 3Haudajy cBe Behe
ynotpede eNeKTpUYHUX U XUOpUIHMX BO3WIAa ca
CTAHOBHUILITA 3AIUTUTE KUBOTHE CPEIUHE;

— MOJICTHYE YYCHUKE HA PA3MHUILIbASE.

Ilnannpane akTUBHOCTH
YYeHHMKA

— Ha)XJbUBO CIIyIlIAa ¥ IPaTH U3J1aramkbe HACTaBHUKA,
— MOBe3yje YIOry M 3Hayaj eJIEKTPUYHUX U XUOPHUIHUX
BO3UJIa Y OUYBamy )KUBOTHE CPE/IUHE;

IIpoBepa ocTBapeHocTn ucxona

— apryMeHTyje TPEAHOCTH EJICKTPHUYHUX H XUOPHUIHHUX
BO3UJIA Y OJTHOCY Ha KOHBEHIIMOHATHA Ca acleKTa O4yBama
KUBOTHE CPEIINHE,

— ymopehyje enexkTpuuHa u XUOpUIHA BO3WIA ca
KOHBCHIIMOHATHUM W JJOHOCH HCIIPaBHE 3aKJbYUKE.

Tun HacTaBHOI Yaca oOpana
HacraBuu o0imuu (dbpoHTaTHI
HacraBHe meToae BepOanHa

HacraBHa cpeacra

YIIOEHUK, padyHapH, MyJATHMEI1]a

Kibyuynu nojmosn

CJICKTpHUYHA BO3UJIA, XI/I6pI/II[Ha BO3HJIa

Kopeaannja

reorpaduja, puzuka




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 mun

Kpo3 HekoIMKo nuTama yBeCTH YUCHHKE Y TaHALIBY PaI:

1. Kako pazge ayroMmoOuiau ca 6EH3MHCKAM MOTOPUM?

2. Kaxko pazae ayromoOuiu ca gu3en MOTopom?

2. Koja cao0Opahajna cpencTsa Ha eJIeKTPUYHU TIOTOH Bu)amo Ha ynuama?

I'maBHM neo yaca — 70 MuH

W3HeTH Kparak UCTOPHjaT pa3Boja eIeKTPUIHUX BO3WUIIA.
W3netn noparke o 3aral)erby YOBEKOBE OKOJMHE, YeMY JOMPHHOCE M BO3WJIA Ha KJIAcCH4YHA
ropuBa (au3en u OCH3MH).
V3 momoh MyntuMmenuje U yuOeHuKa yIo3HATH YYCHHUKE ¢ BpCTaMa eJICKTPUYHUX BO3MIIA U C
IbUXOBHM HajBOKHUJUM KapaKTePHCTUKaMAa.
W3BecHo je ma he y ckopujoj OyayhHOCTH ayTOMOOHMIIE ca YHYTpAIIEbUM CarOpeBameM, y
BEJIMKOM OpOjy, 3aMCHUTH ayTOMOOUIIN HA €JICKTPUYHU ITOTOH.
[Tocroje yeTnpu BpcTe ayToMoOMiIa KOju y ceOr UMajy eNneKTpuIHH moroH. To cy:
CJICKTPHUYHH ayTOMOOWIIH;
eJIEKTPUYHHU ayTOMOOUIIM ca TOPUBHUM hemnnjama;
XUOpUIHU ayTOMOOUIIH;
XUOPUIHU ayTOMOOUIIN Ca YTUUHHUIIOM.

HaBecTy nmpeHOCTH M HEIOCTATKE eJICKTPHYHUX U XMOPHIHUX BO3WIIA Y OTHOCY Ha BO3MJIA ca
motopuma CYC.

[Tocnenmux TromuHA ENEKTPUYHU MOTMEIH, CKYTepH, OMLIMKIM W TPOTHHETH IIOCTajy CBE
NOMYyJAapHUjH; PA3JIOr TOME Cy JIMTHJYMCKEe Oarepuje, Koje Cy BPEMEHOM IOCTaje JOBOJHHO
BEJIMKOT KaraiuTeTa 1a uM 06e30ene oarosapajyhu 6poj kunomerapa 6€3 3aMeHe HIH MyHhemba.

Hagectu kapakrepuctuke moMeHyTUX caobpahajHUX CpecTaBa.

3aBpuinu 1eo yaca — 10 mun

[TpoBepuTH OCTBAPEHOCT UCXOAA U JaTH PE3UME HAyUECHOT.
OAroBopUTH Ha OCTABJbEHA MUTAKHA YUECHUKA.

3anaru nomahu 3ajarax.

HajaButu cnenehy HactaBHy jeiMHUILY.

Marepujaa 3a npunpeMy HACTABHMKA: YIIYTCTBO 3a OCTBapHBam€ Iporpama, ylOEHUK,
WHTEPHET, MYIITUMEIH]a.




H3rien tadge

Caoﬁpahajna CpeacTBa HA C€JICKTPUYIHHU IIOT'OH — BPCTE U KAPAKTCPUCTHKE

[TocToje yeTnpu BpcTe ayTOMOOMIIA KOjU y ce0M MMa]y €JICKTPUYHH ITOTOH
- @IEKTPUYHU ayTOMOOMIIH;
- @IIEKTPUYHU ayTOMOOWIIM ca TOPUBHUM henmjama;
- XHOpHUIHHU ayTOMOOHIIH;
- XHOpUIHHU ayTOMOOHIIN Ca YTUYHUIIOM.
Ocrama caoOpahajna cpencrtBa Ha €IEKTPUYHH TIOTOH: CIIEKTPUYHH MOIICH,
CKyTepH, OUIIUKIIH U TPOTUHETH.

Bbeseuke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 9/10 ‘ JaTym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Cao0bpahaj

HacraBHa jenuHuna

Enextpuunn u enekTpoHcku ypehaju y caoOpahajuum
CpeacTBUMA

In/b HacTaBHe jenHMLE

VYHO3HATH Yy4YEHHKE ca CIIEKTPUYHHM U CICKTPOHCKHM
ypehajuma xox caoOpahajHux cpencraBa, C HHUXOBUM
3HauajeM 3a PyHKIIMOHHCakEe U Oe30e1aH paa Bo3uia.

OuexkuBanu HCXO0IHU

VYyenuk he outn y cTamy na:
— pa3yMe 3Haudaj eJEeKTPHUYHUX U eJIEeKTPOHCKUX ypehaja y
caoOpahajHuM cpeacTBUMA.

HJIaanaHe AKTHUBHOCTH
HaCTaBHUKA

— OpraHM3arop W peau3arop HacTaBe;
— TMpEe3CHTyje CeNeKTPUYHE M eJCKTPOHCKe ypehaje y
caoOpahajHuM cpeacTBuMa,

— HarmamaBa 0e30€10HOCHM  3HA4Ya] HCIPABHOCTH
EJIEKTPUYHUX U ENIEKTPOHCKUX ypehaja kon caobpahajumx
cpexacrasa.

Ilnannpane akKTUBHOCTH
YYeHHMKA

— Cllyllla ¥ Ma)KJbUBO IPATH U3J1aramkhe HACTaBHUKA,
— [1ocMarpa u 3akjbyuyje;

— Y4ECTBYje y pa3roBopy.

IIpoBepa ocTBapeHocTn ucxona

— HABOIU EJEKTPUYHE U ENeKTpOHCKe ypehaje y
ayTOMOOMITY M 3Ha Jja 00jacHH BUXOBY YJIOTY;

— CXBaTHO/CXBaTHJIa jé 3Haya] MCIPABHOCTH E€IEKTPUYHUX
U EJIEKTPOHCKUX ypehaja Ha MOTOpPHUM BO3MJIIMMA 32

6e30e1HO yuecTBOBame y caoOpahajy.

Tun HacTaBHOr Yaca obpana
HacraBHu o0muu ¢bpoHTaNTHI
HacraBHe meToae BepOasiHa

HacraBHa cpencra

yIIOEHUK, MyITUMENH]a

Kibyunu nojMoBu

enlekTpuuHH ypehaju, enexktpoHcku ypehaju, 6e36enHoCT y
caobpahajy

Kopeaanuja

¢buzuka




OPITAHM3AIINJA YACA

YBoauu neo yaca — 10 Mmun

Kpo3 HekoiHKo muTama yBeCTH YUCHHUKE Y JaHAIIBU PaJl;:

1. Koju cy maBHHU 1€7I0BH Y€TBOPOTAKTHUX OEH3MHCKUX MOTOpa?

2. Koju cy TakTOBH y pey YeTBOPOTAKTHUX OCH3MHCKUX MOTOpa?
3. Kako nonasu 10 nasbema cMelie y HUInHIpUMa JId3es1 MoTopa?

I'maBHM neo yaca — 70 MuH

O0jacHUTH YYECHHIIMMA y3 TOMOh MyATHMEAHje eJICKTPUYHE M EJIEKTpOoHCKe ypehaje y
MOTOPHHMM BO3WJIMMA, Y KPAaTKHM L[pTama, 0e3 ylaxema y JeTajbe.

Harnmacuty unmeHHIly Ja MOTOpHA BO3WIJIa HE MOTY Jia ce Kpehy ja Hemajy cBoje COICTBeHe
U3BOpE ENEKTPUYHE EHEPIHje.

EnextpuuHu ¥ enekTpoHCKH ypehaju y ayroMOOMIIy CIIy:Ke 3a MPOU3BOIbY, pactoieny U
NOTPOLIBY €JICKTPUIHE CHEPTH]e.

VY ®BuX crajaajy: aKkymynarop, ajlTepHaTop, Pa3BOJHUK IMaJbemwa, aHiacep, 0oouHa, ceehuie,
perep, MHCTPYMEHT Tabna, kimMa ypebhaj, pamno u CD ypehaj, MoTopu momusaum cTakania,
rpejay 3aber CTakiia, ajapM, CUpeHa, MOTOp Oprcada CTakiia, CBET/Ia, MUTABIIH, Pa3HH CEH30pH,
ypehaj 3a HaBHTAIU]y UT/.

[lojenunu ypehaju cy crojeHu y oaroBapajyhe cucreme, Kao IMITO Cy: CUCTEM 3a MOKPETAmE
MOTOpa, CHUCTEM 3a MaJbEHE PajHE CMeEIIe, CUCTeM 3a J0o0Wjambe M aKyMyJalHjy eJIeKTpHYHE
EHEepruje, CUCTEM 32 OCBETJbCHE M CUTHAIM3AIIN]Y UT/I.

OO0jacHUTH TIOTOM YJIOTY CEH30pa, HAa4WH YOpH3raBamkba TOPUBA M CIICKTPOHCKO IaJbeHe
cMele.

Jlanac ayToMOoOWIM MMajy W IO JBAaJIECET Pa3IUYUTHX EIEKTPOHCKUX cUCTeMa (padyHapa,
yIpaBJbayKuX jeIUHHIIA UM YIPaBJbAUKUX MOJYJNA) KOju oMoryhaBajy e1eKTpPOHCKO YIpaBJbamke
U Han3op. PauyHapu ympaBipajy pasioM MOTOpa, KOHTPOJIMIIY Ba3AyIIHE jacTyKe, KOYHMOHHU
CHCTEM, LIEHTPAJIHO 3aKJbyyaBame, eIEKTPONoaAn3ade mpo3opa, kiuma-ypehaj u 1pyro.

3aBpmHu geo yaca — 10 mun

[TpoBepuTH OCTBAPEHOCT UCXOAA U JATH PE3UME HAYUECHOT.
OAroBOpUTH Ha OCTABJbEHA NMUTAHA YUECHUKA.

3anaru nomahu 3ajarax.

HajaBuTu crnenehy HacTaBHY jeTUHULLY.

Marepujaj 3a npunpeMy HACTABHHMKA: YIIYTCTBO 3a OCTBapWMBamE Iporpama, yUOCHHK,
WHTEPHET, MYIITUME/IH]ja, TEXHUUYKA JIUTeparypa.




HN3ranen Tadue

EnexkTpuynu u ejekTpoHckn ypehaju y caodpahajuum cpeacrsuma

Enexkrpuunu ypehaju y ayromoOuiy ciiy’ke 3a MPOU3BOIY, PACIOAETY M TMOTPOIIY
eJICKTPUYHE CHEpruje.

VY ®ux crnanajy: akymysaarop, alTepHaTop, pa3BOAHUK MaJbema, IeKTPOnokpeTay, 000uHa,
ceehurie, periep, MHCTYMEHT Talua, kiauMa ypehaj, paauo u LIJ] ypehaj, MoTopu nmoguzaun
CTakasa, rpejad 3a/mer CTakjia, ajlapM, CHpeHa, MOTOp Opucaya cTakjia, CBET/Ia, MUTaBIH,
pa3HH CEH30PH HTII.

Besemke o yacy:




INPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 11/12 | Darym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Cao0bpahaj

HacraBHa jenuHuna

OCHOBH TEJICKOMYHHUKAIIN]a

b HACcTaBHE jeqMHMIIE

VYHo3HaTH y4YeHHMKE Ca OCHOBAMa TEJIEKOMYHHKAIMOHOT
cucreMa W ¢ MOryhHOCTMMa MpEHOIIEHha Io/aTaka Ha
JaJbUHY.

OcmocoOuTH ydYeHHKE Ja OCTBapyjy KOMYHHKAIU]y
nomohy gnocrymHux ypehaja (MoOmnHux Tenedona,
Talyera, pauyHapa) kKopuctehu HHTEpHET CepBHCE.

OuyeknBaHHU HCXO0IH

VYuenuk he 6utu y cramy na:
— KOPHUCTH JIOCTYIIHE TEJIEKOMyHHKAI[MOHE Yypehaje u
cepBuce.

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHu3aTop M peayn3arop HaCTaBe,

— ycMepaBa y4eHHUKE U MOACTHYE UX Ha Pa3MUIILIbAE;

— HaBOJIW YYEHUKE Ha oJroBapajyhe 3akipydke;

- TIOMaxxe TPWIUKOM  OCTBapwBama  MelhycoOHe
KOMYHHKAIMje YIeHHKA ITyTeM JOCTYMHUX ypehaja.

I[Inanupane aKTUBHOCTH
Y4YeHUKA

— CIIyIlia ¥ TPaTy yIyTCTBa HACTABHUKA,

— HCTpaXKyje ¥ aHaIH3MPa,

— OCTBapyje KOMYHHKAIH]y ca JIpyroBUMa/Apyrapuiama y
olleJbelby TyTeM MOOWIHHX TenedoHa, Tallera WIN

padyHapa.

HpOBepa OCTBApPECHOCTH UCX0Aa

VY4eHuK HaBOJM CaBpEMeHa CPEJCTBA 3a KOMYHHUKAIIH]y
U Yy KpaTkuM IjpraMa oOjallibaBa HaYMH HUXOBOT
(YHKLIMOHHCAA.

VYenemHo ocTBapyje  KOMYHHKAlM]y ca  JIpyTMM
yYCHMIIUMA Yy OfieJb€lhy IyTeM MOOWUIHOT TenedoHa,
TalyeTa UM padyHapa.

Tun HacTaBHOI Yaca

oOpana, BexxOame

Hacrasuu o0aunnu

(bpoHTaIHU, UHIUBUAYATHN

HacraBHe merone

BepOaHa, MpaKTUYaH paj

HacraBHa cpeacra

YUOCHHUK, MYJITUMEIW]ja, padyHapu, MoOWIHU TenedoHu,
TabNIeTn

Kibyuynu nojmosn

TeJIeKOMyHUKallje,  paguo,  TeJleBH3Wja,  MOOMIIHA
teneonuja, padyHapcke mpexe, unrepuer, GPS, KJC,
paJapCcKy CUCTEM, CAaTEINTCKH CHCTEM

Kopeaauuja

nH(popMaTHKa U payyHapCTBO




OPITAHM3AIINJA YACA

YBoauu neo yaca — 10 Mmun

Kpo3 HekoIMKo nuTama yBeCTH YUCHHKE Y TaHALIBY PaI:

1. Ha xoju Ha4MH MOkeMO Mel)ycOoOHO J1a KOMYHHIIMpaMO Ha JajbuHy?
2. Ha xoju Ha4MH Cy JbyIu KOMYHUIIMPAIU HA TaJbUHY y TPOLIUIOCTH ?
3. lra je curnan?

I'maBHM neo yaca — 70 MuH

OO6jacHUTH TIOjaM TEJIGKOMYHHKAIlMja, Ka0 M OCHOBHE €JIEMEHTE TEICKOMYHUKAIIMOHOT
cucrema.

TenekomyHukaija je 001acT JbYJACKE NENATHOCTH Koja ce 0aBM MPEHOCOM Iojaraka Ha
BEJIUKE YIAJbEHOCTH IyTeM ojpel)eHuX curHama. Y MOJCPHUM TEJICKOMYHHUKaIjamMa MpPEeHOC
nozjaraka u3Mmely 1Ba WM BUIIEC KOPUCHUKA HA YJaJbeHUM MECTUMa OOWYHO CE€ BPIIU ITyTEM
panuo Tanaca, eICKTPUYHUX WM CBETIOCHUX CUTHAJA.

TenekoMyHHKAITMOHU CHCTEM j€ CUCTEM KOjU MMa 3aJIaTak Ja MPEHOCH MoJaTke (M3TOBOPEHY
peu, MUCaHM TEKCT, CIIUKY, My3HKY M Tako Jajbe). CBaKM TEICKOMYHUKAIMOHU CHCTEM MMa TPU
IJIaBHA €JIEMEHTA:

npenajHuk - ypehaj koju momarke 3a MpeHOC MpeTBapa y onapeheHe curHane u Imasbe
(eMuTYyj€) MIPHjEMHUKY,

NPEHOCHHU MEJIUjyM - CPEIMHA KPO3 KOjy CE MPEHOCE CHTHAIIM -Pa3HU KUYaHHU KaOJIOBH,
ONTHYKHU KaOJIOBH, Ba3ayX (paauo mpocTop, eTap),

NpUjEMHHUK - ypehaj Koju mprMa curHalie v mpeTBapa ux y KOpUCHE TOIaTKe.

Axo cy ypehaju KOHCTpyHCaHU Tako Jja MOTY Ja IPHUMajy M Npenajy CUrHajie, IITO je 4YecT
CJIy4aj, OHJIa C€ OHU 30BY NMPUMOMPEIaJHUIIH (HITP. MOOUITHU TEJIE(POH).

O6jacHUTH TOTOM, y KpaTKUM L[pTaMa, HajBayKHU]€ TEJIEKOMYHUKAIIMOHE CUCTEME U MPEKE.

TenekoMyHUKaIlMOHN CHUCTEMHU M MpEXe KOjU JaHacC MMajy MacoBHY IpPHUMEHY Cy: pajuo,
teneBuzuja, Ttenedonuja, [TIC (mmobasHM TO3WUIIMOHU CHUCTEM), HWHTEPHET, KaOJIOBCKHU
muctpuOytuBHH cucteM (KJIC), panapcku cucteM M careauTcku cucteM. CBU CUCTEMH JIOCKOpPa
Cy ce pa3BUjalid MoceOHO, CBakM 3a cebe, MehyTum, IUruTanIM3ajoM U IpoAOPOM HHTEPHETA,
OHH C€ y BEJIMKOj MEpH CIajajy.

Ha kpajy, Mmoryhutu ydyeHuIuma aa OpakTUYHO OCTBape MelyCOOHY KOMYHHKAlH]y MyTeM
MoOmIHMX TenedoHa, TablaeTa WK padyHapa.

3aBpHu geo yaca — 10 mun

[IpoBepuTH OCTBAPEHOCT UCXO/1a U JATH PE3UME HAYUCHOT.
OAroBopuTH Ha IOCTABJHCHA MMUTAKHA YICHHUKA.

3amaru qomahu 3amaTak.

HajaButu cnenehy HactaBHy jeIMHUILY.

Marepujaj 3a npunpeMy HacTaBHMKA: YIYTCTBO 3a OCTBAapHMBamb€ IMporpama, yuOeHUK,




WHTEPHET, MOOUJTHU Tene(OoH.

H3rnen Tadse

OcCHOBH Te/leKOMyHUKaLHja

TenekoOMyHHUKaIIMOHU CHCTEM YUHE:

npenajHuk - ypehaj koju momarke 3a mpeHoOC MpeTBapa y oapeheHe curHanse u maspe
(eMuTyje) MpHjeMHUKY,

MPEHOCHU MEIUjyM - CpelMHa KpO3 KOjy ce IMPEHOCEe CUTHAIM - Pa3HU KUYaHU
KaOJIOBH, ONITUYKH KabI0BHU, Ba3AyX (paanuo mpocTop, eTap),

MIPUJEMHHUK - ypehaj koju mpuma curHaje u IpeTBapa ux y KOpUCHE MOAaTKe.

TenekOMyHHUKAITMOHN CHUCTEMH M MpPEXe KOjU JlaHaC MMajy MacoBHY IpPUMEHY CY:
paauo, TeneBusnja, Tenedonuja, I'TIC (rmobamHu MO3UIIMOHN CHCTEM), HHTEPHET, KaOJIOBCKH
muctpulytuBHE cucteM (KZC), pagapcku CUCTEM U CaTeIUTCKU CHCTEM.

Besemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 17/18/19/20 | Darym:

HacraBHuk

HacraBHn npeamer

TexHuka 1 TeXHOJIOTH]A

HacraBHa Tema

TexHnyka u JUrurajiHa IMCMEHOCT

HacraBHa jenuHuia

OcHOBHH CHUMOOJIH Y €NIEKTPOTEXHUIIH

In/b HacTaBHe jennHMLE

VYo3HaTH yueHUKe ca OCHOBHUM CMMOOJIMMA U O3HaKama y
EJIIEKTPOTEXHUIIM B OCITIOCOOUTH UX 32 HbHXOBO KOpHUIIheHmhe
IIPH PTamby jeTHOCTABHUX IIIeMa.

O4yeknBaHHU HCXO0IH

VYuenuk he 6utu y cramy na:
— [IpTa eJIEeKTPUYHE IIeMe MTPaBHITHO KopucTehn cumobore.

Ilnanupane akKTUBHOCTH
HACTABHHMKA

— OpraHM3aTop M peaju3arop HacTaBe;
— HCTHYE HEOMXOIHOCT I00pOor mO3HaBama CUMOOJIA U
O3HaKa y ENEKTPOTEXHHIM PaJX JIAKIIET CHATAXKEHa MPU
YUTaky EICKTPUYHUX IIeMa;

— MpaTy ¥ BpelHyje pajl yueHHUKa.

HJIaanaHe AKTHBHOCTH
YUY€HUKa

— CIIyIlia ¥ TIPaTy yIyTCTBa HACTABHUKA,
— yTBphyje cTeueHa 3Hamba BeXKOAmEM;

— rpaduyKy MpencTaBba;

— pa3Buja ocehaj 3a Mpenn3HOCT U YPETHOCT.

IIpoBepa ocTBapeHocTn ucxona

— Ha 1IeMamMa MpaBUJIHO HallpTaHU U KopultheHn cumMOoIIu;
— MPaBUJIHO YUTA U TyMauu HalPTaHE €JIEKTPUYHE IIEME.

Tun HacTaBHOI 4Yaca

oOpana, BexxOame

Hacrasuu o0annm

(I)pOHTaJ'IHI/I, HHAWBHUIYAJTHU

HacraBHe merone

BepOasHa, TeKCTyalnHo-rpaduyka

HacraBHa cpeacrea

YLI66HI/IK, CJICKTPUYHC IICMCE, HpI/I60p 3a IpTambe

Kibyuynu nojmosn

CUMOOJTH, EIEKTPUIHE IIEME

Kopeaannja

¢buzuka




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 +10 mun

Kpo3 HekonMko muTama yBeCTH YUCHUKE Y IaHAIIBY Pajl;:

1. Ta je cTpyjHO KOIO?

2. Koju cy 0oCHOBHU €JIeMEHTH CTPYJHOT Koja?

3. Koje cy HajBakHHUje (PU3NUKE BEIIMUMHE KOj€ KapaKTEPHUIILy IPOTOK EIEKTPUYHE CTpYje?

I'naBum aeo yaca — 70 +70 mun

Ha mowerky ce Tpeba ymo3HaTW ca OCHOBHHM €JIEMEHTHMa CTPYjHHUX KOJla M HUXOBHUM
cumbonuma (tabena 3.35). OOGjacHUTH IITa TMPEACTaBIbAj)y IOJEAWHU EINEMEHTH M IITa
NPEACTaBIbajy EINEKTPUYHE IIEME.

CTpyjHO KOJIO je 3aTBOpPEHA MTPOBOJIHA ITyTamkha KPo3 KOjy Tede cTpyja. EneMeHnTn cBakor
CTPYJHOT KOJIa Cy U3BOp, IIPHjEMHHUK U IIPOBOIHUIIM KOjU X TIOBE3Yjy. Y CTpyjHA KoJa, mpemMa
oTpedH, MOTY J1a Ce yrpajie ¥ APYTH IEMEeHTH, Kao IITO Cy MPEKUIa4u, OCUTYPadu, MEpHH
MHCTPYMEHTH UTJ. 3a TpahMuKo NPUKa3UBALE €IIeMEHATa CTPYjHUX KOJia KOPHCTE €€ MPONHCAaHH
rpagu4Kyd cUMOOIIH.

Lprexxu koju moMmohy rpapuukux cumMOoia MPHUKa3yjy €JIEMEHTE CTPYJHHX Koja U HUXOBE
(GyHKIMOHATHE Be3e Ha3WBajy ce enekTpuyHe meme. [lopen cBakor eneMeHTa y mieMu OOMYHO
CTOjU HEKO CIJIOBO WJIHM BPETHOCT (HU3MYKE BEIUYMHE KOja yKa3yje Ha HErOBY HAajBAXHH]Y
KapaKTEePHUCTHUKY.

Yyenunu Tpeba aa HapTajy y cBeciu Tabeny 3.35 /ctp.83.

OTMIOpPHUK je eNeMEHT KoJia KOju MMa 3ajaTak Ja mpyxa eJIeKTpUIHH oTrop oxpehene
BpenHocTu. Kana ce mpomenu oTnop y koily Mema ce 1 cTpyja. HajpaxxHuja ocoOuHa OTIIOpHUKA
je merosa enekTpudHa oTrnopHocT (R).

Ocurypad je eleMeHT KOjU y CTPYJHUM KOJIMMA CITYXH Kao 3allTUTa of] npeBenuke crpyje. O
TPEHYTHO MPEKUA CTPY]y Y KOJIy, aKO OHa IocTaHe Beha oJ] OHe 3a Kojy je ocurypad npeaBuhes.

Cujanuie cy BeIITauKy U3BOPHU CBETIIOCTH U Hajuenrhe kopuurhe-HU NPHUjEMHULIU €IEKTPUYHE
eHepruje. Y CTpyJHHM KOJMMa 32 Koja ce KOPUCTe BeXOy Cy IPaKTUYHE jep JeTHOCTABHO MOKa3y]y
Jla JI CTpyja TeUue WIH HE.

[Ipexkumaum cy e1eMEeHTH KOjH c€ KOPHUCTE 32 YCIIOCTaBJhakhe U MPEKUAAE CTPYje Y KOy,
OZIHOCHO 32 YKJbYYEH-€ U UCKIJbYUCH-€ TPHjEeMHUKA.

W3Bopu enekTpuyHe eHEepruje Cy eIeMEHTH KOjU OAp>KaBajy CTAHY pa3jiMKy MOTEeHILMjala Ha
CBOJUM KpajeBHuMa, 6e3 003upa Ha npoTHLame cTpyje. Kao nu3Bop enekrpuuHe eHepruje Ha
BexxOama ce Hajuenrhe kopucte 6arepuje. Kao o3naka nmopen 6arepuje kopucte ce cioBo U
(mamon) u cioBo E koje o3Ha4aBa eeKTpOMOTOPHY CUITYy M3BOpa OaTepwje, OMHOCHO, HAllOH
Oarepuje KaJa OHa HUje MPUKIbYUYEHA Y KOJIO.

Ca acmekra mpoTHIIaka CTpPyje, HAjBaXHUja (PU3MUKA OCOOMHA CBaKOT EJIEKTPUYHOT
MpHjeMHUKa je ’beropa enekrpuyHa ornopHocT (R). Ona onpelyje konuka he crpyja mportunaru
KpO3 Hera U KoUKy he cHary pasBujaTi. 3aTo ce y aHaJIM3M pajia BETUKOT Opoja CTPYjHUX Koua,
motpomad (Ma W CHjalHila) MOXE jeIHOCTaBHO NPEACTaBUTH MOMohy oTmopHuKa. barepuje
Takohe MMajy CBOjy (Mally) €JIeKTpUYHY OTIIOPHOCT KOja C€ Yy CIOKEHHjUM IpopadyyHUMa Koja




Mopa y3eTH y 003up.
VY HactaBKy Tpeba 00jaCHUTH HEKOJIMKO KapaKTePHCTUYHUX IIeMa M MpHMepa MOBE3HBamba
enemenara koina (ciuke 3.36 — 3.46).

VYyenunuma Tpeda HarmacuTu fa he meme KyhHUX €JIeKTPUYHUX WHCTANIAlM]a YYUTH KacHU]e.
3aBpuinu geo yaca — 10 +10 mun

[TpoBepuTH OCTBapEHOCT MCXOJAa W JIaTW pe3uMe HaydeHor. OAroBOPUTH Ha TOCTaBJbCHA
nuTama yueHuka. HajaButu cnenehy HacTaBHY jeTHHHUILY.

Marepujaa 3a npunpemMy HACTABHMKA: YIIYTCTBO 3a OCTBapHBam-€ IMporpaMa, YIOCHUK,
€JICKTPUYHE ILIEME.

HN3rnex Tadse

OcHOBHH cUMO00.1M Y €JICKTPOTeXHUIIH

3a rpaduuKo MPHUKA3HBAE eIEMEHaTa CTPYJHUX KOJIa KOPUCTE Ce MPONMUCAHN rpaduyuKu
cuMO0IH.

Lprexxn koju nmomohy rpaduukux cuMOOIa MpUKa3yjy €IeMEHTE CTPYjHHX KOJa U HUXOBE
(bYHKIIMOHAJIHE Be3€ HAa3UBAjy CE eJIEKTPUYHE IIeMe.

Besemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 21/22/23/24/125/26 | Marym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Texanuka u JUrurajiHa IMCMCHOCT

HacraBHa jenuHuna

Pauynapcku coTBepu 3a CUMyNalujy paja eIeKTPHIHUX
KoJIa

In/b HacTaBHe jenHMLE

Ocrnoco0OuTH YUeHHUKE []a KOPUCTE padyHapcKu codTrep 3a
CUMyNaljy pajga elneKTpuuHux koia — VirtualLab
Electricity.

OuexkuBanu HCXO0IHU

VYyenuk he outn y cTamy na:
— KopucTH coTBepe 3a CHMYNalUjy pajga eIeKTPUIHUX
KoJIa.

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHU3aTop U peayn3arop HACTAaBE;

— mpe3eHTyje pan y codTBepy 3a CHMYIANHUjy pana
enextpuuHux Kona VirtuaLab Electricity;

— MOMaXkKe YUCHHIIMMA TIPU pajy Ha padyHapy.

Ilnannpane akKTUBHOCTH
YYeHHMKA

— CITyIIa ¥ TaXXJbUBO TPATH YIIYTCTBA HACTABHUKA;

— OITOBOPHO KOPUCTH CO(GTBEp 3a CHMYNAlUjy paja
enekTpuuHuxX Kosa VirtuaLab Electricity;

— MOBe3yje TEOpHjCKa 3Hama C MPAKTHYHAM pajoM Ha

padyHapy.

IIpoBepa ocTBapeHocTn ucxona

— TpaBUWJIHO W 0€30€IHO KOPUCTU padyyHap M padyyHapCKe
aruIvKaluje;

— 3Ha Ja KOpUCTH co(dTBep 3a CUMYJIalNH]y pana
enekTpuuHuxX Kona VirtuaLab Electricity;

— 3Ha ga oOjacHu ypaheHy IeMy CTpyjHOT Kojla Yy
nporpamy VirtuaLab Electricity.

Tun HacTaBHOI Yaca

oOpana, BexxOame

HacraBHu 00aunm

(hpOoHTANHH, UHTUBUTYTHI

HacraBHe MeTone

BepOaHa, MpaKTUYaH paj

HacraBHa cpeacra

yIIOEHUK, padyHapH

Kibyuynu nojmosn

copTBep 3a cUMYNANH]y pana
VirtuaLab Electricity

CJICKTPUYHUX  KOJIa

Kopeaauuja

nH(popMaTHKa U padyHapCTBO, GU3HUKa




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 + 10 +10 mun

Kpo3 HekoIMKo nuTama yBeCTH YUCHHKE Y TaHALIBY PaI:

1. Yemy ciyxe meme y eJeKTpOTEXHULIH?

2. Koju cy OCHOBHU €JIeMEHTH CTPYJHOT Koya?

3.V penHoj Be3u OTIOPHHKA, KOJIHKA j€ IbHX0BA YKYITHA OTIOPHOCT?
4.V napaJenHoj Be3u OTIIOPHHKA, KOJIMKA j€ IbUXOBa YKYITHA OTHOPHOCT?

I'maBum geo yaca — 70 + 70 +70 mun

OO6jacHUTH y4YEHHUIIMMA Ja IOCTOje Pa3Iu4YuTH CcO(TBEpU 3a NMPOJEKTOBAKE W CHUMYJIAIU]y
110jaBa y €JIEKTPOTEXHUIIH.

ITporpam koju ce o6paljyje Ha yacoBuma je Pintar VirtualLab Electricity.

V3 momoh cumynanuja, Koje mpyxa oBaj porpam, MOXe ¢€ BUJETH KaKo M0jeTuHE
SJIEKTPUYHE KOMIOHEHTE (PYHKIMOHUIIY M KOja je IbHXOBa YJIOTa KaJia ce 3ajeJHO TMIOBEXKY Y HEKO
CTPYJHO KOJIO.

[Toctoje u npyru nporpamu Koju ciryxe 3a oBy HaMmeHy (Sunburst Virtual Labs Electricity, 3D
Lab u apyro). Jenan on BeO cajToBa Ha KOMe ce MOTY Hahu cumyranyje (Ha CPIICKOM je3UKy) He
caMo U3 eJIEKTPOTeXHUKe, Beh, Ha mpuMep, U3 MaTeMaTKe M XeMHje, Hajla3H Ce Ha aJJpecH
phet.colorado.edu/sr.

Kommnonente y nporpamy Pintar VirtuaLab Electricity pacniopehene cy y ocam kareropuja:
Oarepuje, MOTPOLIaYH, TPEKUIAYH, OCUTYPAdH, KOHEKTOPHU (YBOPHILTA), OTIOPHHIINA, MEPAYH
BpeMeHa (TajMepH) U MEPHU UHCTPYMEHTH.

Y npoOHOj Bep3uju IIporpama 3a paj HUCY JIOCTYITHE CBe KoMIoHeHTe. KommnoHeHTe ce Oupajy
U TI0CTaBJbajy Ha paJiHy MOBPIIMHY JeBUM KIHKOM. [TojeiiiHe KOMIIOHEHTE Ce MOTY pOTUPATH OKO
CBOje oce ja Ou 3ay3ene oAroBapajyhu monoxaj y Kody.

KomnoneHTe ce crnajajy nopnauemheM JIMHU]e (y3 Ap)Kame JIEBOT KIIMKA) Of1 Je/IHE /10 Ipyre
KOMIIOHEHTE.

Axo je moTpeGHO CIIOjUTH J1Ba UM BUILIE MPOBOJHUKA Y jE€HO] TAYKU, KOPHUCTU CE€ KOHEKTOP.
Cumynanujy nmokpehemo npuTUCKOM Ha TacTep Run Ha KOHTPOJIHO] THHUjU.

Kao npBo, yueHuke Tpeba yrno3HaTH Kako c€ Memajy napaMeTpy KOMIIOHEHTH Koje ce yoailyjy
y cTpyjHO Koyio (cTp.87). JleBUM JBOKIMKOM Ha KOMIIOHEHTY OTBapa CE€ MPO30p 3a MPOMEHY
HBEHHUX TapameTapa.

JleMOHCTpHpaTH CBE HaBEICHE KOPaKe y pajy ca MporpaMoM.

VYdeHunu notom Tpeba /a cacTaBe M CUMY/IMPAjy paj CTPYJHUX Kosia Koje cy oOpaauiu Ha
MPETXOMHUM YacoBuMa (¢i1.3.36 - 3.46).

ITocne Tora cumynupajy paj CTpyjHUX Kojia KOju Cy JaTh Ha ciaukama 3.51 — 3.53.

Y ommmju File - Open Examples Mory ce mnponahu mnpumepu Beh cacTaBJbeHUX
KapaKTepUCTUYHUX CTPYJHHUX KOJIa 11a HeKe O] TUX MpuMepa Tpeda o1adpaT U MPOyYHUTH.

VYdeHUuIH 3aTHM CaMOCTaTHO CacTaBJbajy CTPYjHA KOJIa M BPIIIE FbUXOBY CHMYJIAIIN]y.

HacraBHuk cBe BpeMe HaIe a pajl y4eHUKa U [IOMaXke UM IpH pajy.




3aBpmHu geo yaca — 10 + 10 +10 mun

[TpoBepuTH OCTBAPEHOCT UCXOA U JaTU Pe3UMe Hay4eHOT.
OnroBopuTH Ha MOCTABJ/HEHA MTUTAA YUCHHKA.
[ToxBanuTu HajyCIEIHUjE YUCHHUKE Y pajly Ha pauyHapy.
HajaButu cnenehy HactaBHy jeIMHUILY.

Marepujaj 3a npunpeMy HACTaBHHKA: YIIYTCTBO 3a OCTBapHUBam€ NMporpama, yIOCHHK,
coTBep 3a cuMyIalyjy paga enekrpuuHux koja VirtualLab Electricity.

HN3ranen Tadue

Pauynapcku copTBepu 3a cuMyJIanMjy paaa eJJeKTPUYHUX KoJIa

CodTep 3a cuMyranujy panaa eaekTpudnux kosa — VirtuaLab Electricity

benemuike o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 13/14 | Darym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Texanuka u JUrurajiHa IMCMCHOCT

HacraBHa jenuHuna

Ocnosre kommnonentTe KT ypehaja

b HACcTaBHE jeqMHMIIE

OcnocoOuTH y4YeHHMKE Ja TMPaBWIHO YHTajy W TyMaue
kapaktepuctuke komnonenara UKT ypehaja u na Hampase
cnenu(UKalyjy pauyHapcKe OINpeMe 3a CBOje IMOTpede.
CxomHO TOME, OCIMOCOOMTH YyueHHWKe Jna oOpaheHe
KOMIIOHEHTE Tpeno3Hajy y KyhumTy padyHapa U
€BEHTYaJIHO UX yrpaje.

OuyeknBaHHU HCXO0IH

VYuenuk he 6utu y cramy na:
— knmacudukyje komnonenre KT ypehaja npema Hamenu.

Ilnannpane akKTUBHOCTH
HACTABHHMKA

— OpraHU3aTop U peayn3aTop HACTABE;

— mpe3eHtyje U Tymaun komrnoHente WKT ypehaja u
IbUXOBE KapaKTEPHUCTHUKE;

— TOJACTHYE YYCHUKE HA HCTPAKUBAIE, 3aKJbYUHBAmbE,
ynopehusame;

— CaBeTyje U O[roBapa Ha MUTamka YYCHUKA.

I[Inanupane aKTUBHOCTH
Y4YeHUKA

— CIIylIa ¥ HaXKJbUBO MPATH YIYTCTBA HACTABHUKA;
— TOBe3yje TEOpHjCKa 3Hama ca MPAKTHYHUM pPaJoM Ha
paiyHapy;

— HaXJbMBO MW OATOBOPHO IPETPAXKYy)€ H KOPHUCTHU
UHTEPHET;

— HCTpaxyje NpeKo HHTEpHeTa W MPaBUIHO onabupa
padyHapcKe KOMIIOHEHTE 3a COTICTBEHE MoTpeoe.

HpOBepa OCTBApPCHOCTH UCX0Aa

— 4YhTa WU
KOMITOHEHATa,
— Tpero3Haje KOMIIOHEHTe y Kyhumry padyHapa, HaBOAM
HUXOB Ha3UB U ynoTpeoy;

— crenuduKanmja pauyHapcKUX KOMIIOHEHAaTa OJroBapa
norpedama yueHuKa,

— MPaBUIJIHO KOPUCTU UHTEPHET.

TyMayl KapaKTePUCTHKE pavyyHapCKHUX

Tun HacTaBHOI 4aca

obOpana, BexxOame

HacraBHu 00uIm

(hpoHTANHH, UHIUBUIYATHH (paj] y TIapy)

HacraBHe MeTone

Bep6anHa, IpaKkTU4aH paa, UCTPAXKUBAYKU pal

HacraBHa cpencra

yIIOCHUK, pauyHapH, padyHapCcKe KOMIIOHEHTE

Kibyunu nojMoBu

xomrnonente UKT ypehaja

Kopeaauuja

nH(popMaTHKa U payyHapCTBO




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 MmuH

Kpo3 HEeKoJIMKO MUTamka yBECTH YUCHHUKE Y TaHAIIbU Pl

1. Koje cy yna3He, a Koje U3lIa3He jeAMHULIC padyHapa?

2. Koje xomroHeHTe ce Hasa3e y KyRHUIITY AeCKTON padyHapa.
3. llra je UKT?

I'nmaBum geo yaca — 70 mun

VIo3HaTtH y4eHHKE ca OCHOBHUM KOMIIOHEHTaMa padyHapa M KapaKTepUCTHKaMa O KOjuMa
HUCY YUYW y MPETXOAHUM paspennma. Kopuctu pauyHapcke KOMIIOHEHTE M3BaljeHe M3 cTapor
kyhumra wim MyatuMmenujy. 3a cBaky KOMIIOHEHTY IIOKa3aTH IJe je CMemTeHa y Kyhumry
padyHapa, Kako ce MOCTaBJba U MEHba.

VueHHI 3aTHM IPAaKTUYHO yBexk0aBajy MocTaBJbambe KOMIIOHEHaTa y Kyhuiire pauynapa
(axo je moryhe).

HUKT xao mojam ykJpyuyje Ouio koju ypehaj 3a KOMyHUKalHjy (paauo-TpUjeMHUK,
TEJIEBU3HUJCKH TPUJEMHHK, MOOWIHM TenedoH), padyyHApCKH W  MPEXKHH  Xapasep,
TEJICKOMYHUKAIIHOHE CUCTEME, Ka0 M Pa3InuUTe YCIIyre Koju oHH omMoryhasajy (Kao IITO Cy HIIp.
BUZICO KOH(EpEeHIIMje U yuermhe Ha NajbuHy). CBaku ypehaj Koju MOXKe CKIaIUIITUTH, O0PaIuTH,
NPEHOCUTH WM MTPUMATH HH(POPMAIIH]je eTCKTPOHCKUM IyTeM y AUTHTAIHOM OOJIHKY, 1€0 je
nH(OPMAITMOHO-KOMYHUKAIIMOHE TEXHOJIOTHje. PadyHapu cy HajBaXHHjH Je0 MH(DOPMAIMOHO-
KOMYHHKAI[OHE TEXHOJIOTH]E.

VY yHyTpamme KOMIOHEHTE, OIHOCHO, Y KOMIIOHEHTE KOje ce Hajaze y KyhuimTy cBakor
JECKTOIl padyyHapa chajiajy: MatuuHa rioda, rnpouecop (CPU), pagna memopuja (RAM), ROM
MEeMOpHja, Xapa IUCK (WK, YMECTO mera, (puem-anuck), Hamajame, rpaQuuku ajganrtep, 3By9HH
ajanTep, xaaamwanu (kyaepu), ontuuku ypehaj (CD, DVD unu Blue-ray) u mpexxHu agantep.

YdeHuIy mocjae Tora MCTPaXxyjy y ToaalnuMma JOCTYIHHM Ha MWHTEPHETY KapaKTePUCTHKE
KOMIIOHEHTH U cacTaBjbajy KOH(UTYpallijy J1Ba I€CKTOI padyyHapa, jelHOT 3a OCHOBHE MOTpede U
JemHor 3a JbyOuTeIbe urpuiia (mpemMa OyleTy Koju je JOrOBOPEH ).

VYdyeHu y Ty CBpXy CBecCIM IpaBe Tabeny y kojy he 3amucuBaTH Ha3MBE KOMIIOHEHATa,
BHUXOBE KapakTepUCTUKE U IieHe. Kaga HarpaBe KOMITIETHY criennuKaIyjy KOMIOHeHara, Tpeda
Jla U3payyHajy KOJIMKO OM MX KOIITAJIO CKJIalame jJeHOT TaKBOT payyHapa.

3aBpuiHu 1eo yaca — 10 mun

[TpoBepuTH OCTBAPEHOCT MCXO/1a U JJaTH PE3UMe HAy4YEHOT.
OAroBOopuTH Ha MOCTABJHCHA NTUTAKHA YICHUKA.

3anaru nomahu 3ajarax.

HajaButu crnenehy HacTaBHY jeTUHULLY.

[ToxBanmuTH HajBpEIHMjE YUCHUKE.

Marepujai 3a npunpeMy HACTaBHUKA: YIYTCTBO 32 OCTBAapHUBamE€ Mporpama, yiIOCHUHK,
payyHapCcKe KOMIIOHEHTE.




H3rien tadge

OcHnoBHe komnonente UKT ypehaja

Pauynapu cy HajBakHH]H 1€0 HHOOPMAIIMOHO-KOMYHHUKAIIMOHE TEXHOJIOTH]E.

VYHyTpalmhe KOMIIOHEHTE JIECKTOIl padyHapa:

MatudHa 1uio4a, npouecop (CPU), pagna memopuja (RAM), ROM mMemopwuja, xapa Iuck
(umu, ymecto mera, (riem-nuck), Hamajamke, TpaQuukd ajganrtep, 3BYYHH aJantep,
xnaamany (kynepu), ontuuku ypehaj (CD, DVD wim Blue-ray) u mpexxnu agantep.

Bejemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 15/16 | Darym:

HacraBHuk

HacraBHn npeamer

TexHuka 1 TeXHOJIOTH]A

HacraBHa Tema

TexHnyka u JUrurajiHa IMCMEHOCT

HacraBHa jenuHuia

VYopasspame MpolecuMa U CTBapuMa Ha JajbUHY Homohy
UKT

usb HACcTaBHE jeqMHMIIE

VYno3natu yueHHMKe ca MOryhHOCTHMa yIpaBibamba
npollecuMa 1 cTBapuMa Ha gabuny nomohy MKT (Internet
of Things).

OuyeKHBaHH HCXOTH

Yyenuk he Outn y cramy jna:
— MPOIICHM 3Ha4a] ympaBJbama MpolecuMma U ypehajuma
nomohy UKT.

Ilnannpane akKTUBHOCTH
HACTABHHMKA

— OpraHu3aTop U pean3arop HaCTaBe,;

— yIO3Haje yYCHHKE Ca CaBPEMEHUM
yIpaBJbatha MPOLIeCUMa U CTBApHMA Ha JIaJbUHY;
— ycMepaBa yUeHHKE U MOACTHYE UX HA Pa3MHIILIbAILE;
— HaBOJM YYCHHKE Ha ofroBapajyhe 3akipydke.

Ha4YMHHUMaA

Ilnanupane aKTUBHOCTH
YUYECHHKA

— ciyma W MaXJbUBO TIPaTH H3JIaramke HACTaBHUKA H
OCTalluX YYCHHKAQ,

— YKJbYYYj€ C€ Y Pa3roBOp M M3HOCH CBOj€ MUIBEHE U
CTaB.

IIpoBepa ocTBapeHocTn ucxona

— HaBoAM U oOpasiiaxke MpUMepe yrpaBibama Ipolecuma 1
cTBapuMa Ha JasbuHy nomohy MKT-a

Tun HacTaBHOr Yaca obpana
HacraBHu o0muu ¢bpoHTaNTHI
HacraBHe meToae BepOasiHa

HacraBHa cpencra

yIIOCHUK, MyITUMENH]a

Kibyunu nojMoBu

yIpaBibame nporecuma u creapuma, UKT ypehaju

Kopeaauuja

nH(pOpMaTHKA U PauyHAPCTBO




OPTAHM3AIINJA YACA

YBoauu neo yaca — 10 Mmun

Kpo3 HekoMKo muTama yBeCTH YUCHUKE Y JIaHAIIBY Pajl;:
1. Koju cy To amaparu u ypehaju y kyhu kojuma MOXeMO yrpaBJbaTh Ha JaJbUHY?
2. llITa mHam Tpeba ox onpeme na Ou yrpaBbalid Ha JajbUHY HEKUM ypehajem?

I'maBHM neo yaca — 70 MuH

Ha modeTrky 00jacHUTH TOJMOBE XapABEPCKH U cOPTBEpCKU MHTEP(HEjC 1 MUKPOKOHTPOJIEP.
Harnacutu yyeHnnuma z1a je ynpasibambe IpOIleCMMa U CTBapUMa MO3HATO jOUI Of JaBHUHA, alld
Ja ce y TOYEeTKy CBOJWIO Ha MEXaHWYKO YKJbYUMBAHk€ W HMCK/bYYHMBAKE HEKE MallIHHE.
Hamperkom Hayke, TOCeOHO EIEKTPOHMKE W padyyHApPCTBA, TO YIPABJhAKE j& IMOCTAjasio
ayTOMarcKo.

Wutepdejc ce Hajuemhe neduHuUIIe Kao KOMYHUKalMOHa Be3a m3Mmely nBa ypebhaja, nBa
OJIBOjeHa CUCTEMa WJIU JIBa €JIEMEHTa UCTOT CHUCTEMA.

XapnBepcku uHTepdejc je 0OMYHO eIeKTPOHCKH ypehaj (CII0KEHO eNEKTPOHCKO KOJIO y OOJIUKY
HITaMIIaHe TUIOYHIIe), KOji oMoryhasa >KH4HO MM OSKUYHO IMOBE3MBAhEe M KOMYHHUKAIIH]y padyHapa
u ypehaja xojuMm yrpaBsbamo.

Codteepcku uHTEpdEjC TpeACcTaB/ba YIPaBhadkKd NporpaM Koju omoryhaBa KOMYHUKAIU]y
u3Mmel)y orepaTHBHOT CUCTEMa padyHapa U croJbHOT ypehaja.

Pauynap koju ympasiba HeKUM ypehajem, moxe Outu u yrpahen y mera. Hasua ce
MUKpPOKOHTpoOJIep W Hajuemhe ce wuspahyje y oOmuKky enekrpoHckor uuma. To cy, y cTBapw,
MUHHjaTypHHU padyyHapy CIICLUjaIHe HAMEHE.

[Torom o0jacHUTH TIOjJMOBE padyHapcTBa y O0JaKy M CEH30pe, KOjU Cy Ba)KHU 32 CaBPEMEHY
TexHoJorujy UHTepHeT cTBapu.

KonnenT pauyHapctBa y oOnaky ce ocliama Ha JIeJbele pecypca MpeKo Mpexke, Hajuerihe
uHTepHeTa. ,,001aK™ ce OMHOCH Ha cepBepe KojuMa ce MPHCTYIA MyTeM WHTePHETA Kao U aruIhKaluje
KOje pajiec Ha TUM CepBEepHMa.

Censop (naBad, netekrop) je ypehaj koju Mepu HeKy (pU3MYKy BEJIMYMHY U MPETBapa je y Ipyry,
YUTJBHUBY MOCMATpavy HIM MHCTPYMEHTY. 300r mpeoBnagaBajyhe mpuMeHe eIeKTPOHCKHX CHCTEMa,
BehuHa censzopa nmperBapa MepeHy BEJIMYNHY Y €JIeKTPHYHN CHTHAL.

Wntepuer crBapu (enrn. Internet of Things, ckpaheno IOT) je mojam koju ce omHOCH Ha
noBe3uBame ypehaja myrem umHTepHeTa. Jla Om ypehaju Mo ga MpHKYIUBajy, A€lIe U KOPHCTE
norpebHe mojaTrke y oxrorapajyhe BpeMe W J1a caMu PEryIUILy CBOj pai, MOpajy OUTH ONpEeMIbEHH
oarosapajyhum censopuma u codprBepuma. [naBHe kommnonente koje uuHe IOT cy: ypehaju u
CCH30pH, MpEeXKHA OrpeMa, 00JIaK ¥ KOPUCHUYKH HHTepde]C.

HaBectu mpumepe ,,mameTHuUX” CTBapu KOje c€ JaHac Beh YBETWKO KOPHUCTE: ,,llaMeTaH’
ycucuBad, (GpukuAEep W TENEBU30p, CHUCTEMH 3a BHUACO-HAA30p, ,,IaMeTHU cemadopu U
pacKpcCHHUIIE, ,,TAaMETHO OCBETJHEH:E U Tpejame, ,,laMeTHe” Kyhe, ,,TaMeTHH  TPaJOBH HT/I.

YyeHunm MoOry Ja HCTpake MPEeKo WHTEPHETa Koje CBe MOTYhHOCTH MpyXa TEXHOJIOTHja
WNHTepHeT cTBapu.




3aBpuHu aeo yaca — 10 mun

[TpoBepuTH OCTBAPEHOCT UCXOAA U JaTH PE3UME HAYUCHOT.
OnroBopuTH Ha MOCTABJ/HEHA MTUTAA YUCHHKA.

3anatu qomahu 3a1aTax.

HajaButu cnenehy HactaBHy jeIMHUILY.

Marepujaj 3a npunpeMy HACTaBHUKA: YIYTCTBO 32 OCTBApHBAmbE Iporpama, yOeHUK,

MYJITUMEIH] .

H3rien tadge

Ynpas/bame npouecumMa u cteapuma Ha nassuny nomohy UKT

WuTepHeT cTBapy MM MHTEPHET UHTEIUISHTHUX ypehaja o3HauaBa MoBe3uBame ypehaja myrem
HUHTEPHETA.

['maBHe KOoMIIOHEHTE Koje unHe [OT cy:

ypehaju u ceHzopu, MpekHa onpema, 00JaK U KOpUCHUYKU uHTepdejc.

Besemke o yacy:




ITPHUITPEMA 3A YAC

Paspen u onesbeme: VIII

Yac: 27/28/29/30 | Marym:

HacraBuuk

HacraBum npeamer

TexHHKa U TEXHOJIOTH]A

HacraBna rema

Texanuka u JUrurajiHa IMCMCHOCT

HacraBHa jenuHuna

I/Ispana " yIpaBJbalkbEC CICKTPOMEXAaHUYKHUM MOJCIIOM

usb HACcTaBHE jeqMHMIIE

CacraBipame €IEKTPOMEXaHMUKUX MOJENa M YIPaBJbambe
wuma kopuctehu narepdejc u UKT

OuyeKHBaHH HCXOTH

Yyenuk he Outn y cramy na:
— CacTaBU CICKTPOMEXaHWYKH MOl W YIpPaBJba HHUME
nomohy nnTepdejca.

IlnaHnnpane akKTUBHOCTH
HACTABHHMKA

— OpraHu3aTop W peajan3aTop HacTaBe,

— noactuye yueHuke na kopucre caBpemene UKT;

— ycMepaBa YYCHUKE U TOJICTUYE X Ha Pa3MUIILIbALE;
— IpaTH U Bpe/IHYje paj YUCHHUKA;

— IOMake y U3paau MOJea.

Ilnanupane akKTUBHOCTH
YUYCHHUKA

— CIIyllIa ¥ TpaTy yIyTCTBAa HACTABHUKA,

— yHanpelyje cBoja TuruTanHa 3Hama U BEIITHUHE,
— yTBphyje cTeueHa 3Hamba BeXOAmEM;
— pa3Buja  BEUITHHE, CTaBOBE,
CaMOCTAJTHOCT.

OATOBOPHOCT u

IIpoBepa ocTBapeHocTn ucxona

— mpaBwiHo u 6e30enHo kxopuctu HKT wu umnTepdejc
TEXHOJIOTH]Y;
— u3pal)yje QpyHKIMOHANIaH eJIeKTPOMEXaHUIKH MOJIET.

Tun HacTaBHOI Yaca

oOpana, BexxOame

HacraBHu 00aunm

(poHTaIHU, UHAUBUAYAIHU (TPYITHHU)

HacraBHe MeTone

BepOasHa, MpaKTUYaH paj

HacraBHa cpeacra

yIIOEHUK, padyHapH, IIKOJICKU HHTepdEe)C

Kibyunu nojMoBu

HUKT, unrepdejc

Kopeaanuja

nH(pOpMaTHKa U PauyHAPCTBO




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 + 10 mun

Kpo3 HekoHKo muTama yBeCTH YUYCHHUKE y JaHAIIBU PaJl;:
1. IlIta je xapaBepcku a mra corBepcku unTepdejc?
2. llITa mHam Tpeba oj onpeme 1a Ou yrpaBibalid HEKUM ypehajem?

I'maBum geo yaca — 70 + 70 mun

Kao enexkTpoMexaHW4KH MOJAET YMjUM pajgoM he ydeHHMIM yrpaBibaTh MOCIyXKuhe Mopen
peneja. Ha moyeTky ymo3HaTu y4eHHKE ca pajioM pejieja | IMOTOM YYeHHUIM Tpeba na hopmupajy
KOJIO peligja W KOJIO cHjaiuie mpema ciuiy 12.1 u3 ymyTcTBa 3a paj ca KOHCTPYKTOPCKHUM
KOMILIETOM.

3aruM ydeHuke Tpeba ymo3HaTH ca JIeJOBMMa W HAa4MHOM pajia MUHHjaTypHOT padyHapa
(uaTepdejca) MUKpOOUT (cTp. 34 u 35 y ynyreTBy 1 cTp.178 1 179 y Kibu3H).

Y OCHOBHOj IIKOJIH, 33 YIIPABJbAE MOJIEINMA B ypehajuma MoKe J1a c€ KOPUCTH XapIBEPCKU
unTepdejc ,,MUKpOOUT, KOjU MOXKE J1a CITY>KU ¥ Ka0 MUHUjaTypHU pauyHap. MUKpoOuT je
moryhe nporpamuparu y paznuuutuM nporpamuma (Blocks, Scratch, Javascript, Python u
npyro). [Iporpam u genoBame MUKpOOUTA MOTY C€ TIPOBEPUTH U CUMYJIMPATH HA HHTCPHET
anpecu https://makecode.microbit.org.

Ha uBuim MukpoOuTta Haja3u ce 25 u3Boaa (nmuHOBa), 5 Benmkux u 20 maynmx. [ler Bemukux
(ocHoBHUX) muHOBa o3HaueHU cy ca 0, 1, 2, 3V 1 GND. IlunoBu 0, 1 u 2 cy yna3Ho-u31a3HU
NUHOBU OmIITe HameHe. [Ipeko \mux, ynorpedom oaroBapajyhux KoHEKTopa (,,KPOKOIMIKA ™ HITH
JPYTUX) ¥ IPOBOJHHKA, MOT'Y C€ ITOBE3aTH JOATHU CEH30PH, AJIH CE€ MOXKE M YIPaBJbaTu OPOjHUM
ypebajuma. IlunoBu 3V 1 GND (enmi. ground - y3emsbeme, Maca, ,,MUHYC™ IIOJI) CIyXe 3a
Hamajame croJpaimmux ypehaja. Mako je obemexen ca 3V (,,Iuryc™ moit), Ha U3Ia3y OBOT IHHA
nobujamo HamoH ox 3,3 V. Ha uznazuma 0, 1 u 2 moxemo go6utu Hamone on 0 1o 3,3 V.

[Tocne ymo3HaBama ca JeJIOBAMa W HAauMHOM paja MUKpPOOUTA, TMPHUCTYNa CE€ HHETOBOM
nporpaMupamy IpeMa 3axTeBuMa y BeskOu Op.15 y ymytctBy. [loToM ce mpucTymna noBe3uBamy
MHUKpOOUTA U pelieja pemMa yIyTcTBY y Bexou Op.15.

3aBpunu geo yaca — 10 + 10 mun

[TpoBepuTH OCTBAPEHOCT UCXOA.

Jlati pe3nme MpakTHUYHOT pajia ¥ MOXBAIUTH HajBPETHU]Ee YUCHHKE.
BpennoBaru pajn yueHuka.

OAroBopUTH Ha IOCTABJbEHA IUTAKHA YUECHHUKA.

HajaButu cnenehy HactaBHy jeiMHUILY.

Marepujaj 3a npunpeMy HACTABHHMKA: YIIYTCTBO 3a OCTBapUBamE IMporpama, YUOCHHK,
VIIYTCTBO 32 KOHCTPYKTOPE U IIKOJICKU UHTepdejC.




HN3raen Taduae

H3pana u ynpaB/bame eJ1eKTPOMEXaHUYKHM MOJEJI0M

Enexkrpomarnetnu penej

MukpoOut

Bejemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 31/32 | Darym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]ja

HacraBHa Tema

Pecypcu u npousBoama

HacraBHa jenuHuna

EnexrpoeHeprercku cucTeM.
[IpousBoama elneKTpUUHE EHepruje

In/b HacTaBHe jenHMLE

Vio3Hatn y4eHWKe, Ha HH(POPMATHBHOM HHUBOY, ca
eIIEKTPOCHEPTeTCKUM CHCTEMOM HaIlle 3eMJbE.

VII03HATH YYCHUKE ca CUCTEMOM IPOH3BO/ILE CICKTPHYHE
€Hepruje y elleKTpaHama.

OuyeKHBaHH HCXOTH

VYyenuk he Outn y cramy na:
— 00jacHU CHCTEM MPOU3BOJIELE CICKTPUIHE CHEPTH]C;

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHU3aTop U peajn3arop HaCTaBe;
— TMpe3eHTyje [IaBHE KapaKTEPUCTHKE CHEPIreTCKOT
CHCTEMa Hallle 3¢MJbE M HAuHUHE MPOM3BOMAIE €ICKTPHUHE
EHEepruje y eJieKTpaHama,

— HABOJM YYEHHUKE Ha oroBapajyhe 3akibyuke.

I[Inanupane aKTHBHOCTH
Y4YeHUKA

— CIIyIlIa ¥ TMaKJbUBO MIPATH U3JIaramkbe HaCTAaBHHKA,
— y4ecTByje Yy pa3roBopy u3HOcehu cBoje MHUILBEHE U
CTaB,

— aHAIM3HpA U 3aKJbydyje.

IIpoBepa ocTBapeHocTn ucxona

— o0jammaBa OCHOBHE KapaKTEepUCTUKE
€JIEKTPOEHEPIreTCKOI' CUCTEMA Hallle 3eMJbE;

— o0jalImaBa HauUMH MPOU3BOHE EIEKTPUUYHE €HEpPrHje y
eJIeKTpaHaMma.

Tun HacTaBHOT yaca oOpana
HacraBum o0mum dbpoHTATHI
HacraBne MeToae BepOaHa

HacraBHa cpeacra

yIIOEHUK, MyITUMEIH]ja

Kibyuynu nojmosn

E€HEPTreTCKU CHUCTEM, TMPOM3BOA EIEKTPUYHE EHEpruje,
€JIEKTPaHe

Kopeaanuja

¢u3suka, reorpaduja




OPITAHM3AIINJA YACA

YBoauu geo yaca — 10 Mmun

Kpo3 HekomKko nuTama yBECTH YUCHUKE Y IaHAILIBU paj:

1. Kojy eHeprujy HajBuUIlIe KOPUCTHMO y JoMahuHCTBUMA?

2. Kako ce 30By nmoctpojema y Kojuma ce MpOU3BOIN €IeKTpUYHa eHepruja?

3. 3amro ce 3a eNeKTPUYHY CHEPrujy Kaxe Ja je HajTUIEMEHUTHJU BU] CHEepruje?

I'naBHM geo yaca — 70 MuH

Ha mouetky, y Hajkpahum 1mprama, yrmo3HaTH YYCHHKE Ca CJIICKTPOCHEPTeTCKHUM CHCTEMOM
HAIlIe 3eMJbE.

Enexrpoeneprercku cucrem (EEC) jenne 3emibe dnHe MPOU3BOIHA, PEHOC, TUCTPUOYITHja U
NOTPOIIbA EJEKTPUYHE €Hepruje. 3aJarak eJeKTPOSHEPreTCKOr CHUCTeMa je IMOY3[aHO H
KBAJIMTETHO CHAOJEBamkE MOTpOIIaYa €IEKTPUYHOM CHEPrHjoM. EIEKTPOCHEePreTCKH CHUCTEM je
HajBehy W HAJCKYIIJBH O/ CBUX TEXHUYKUX CHCTEMA.

KanammreTn 3a mpousBoAmy enekTpuyHe eHepruje y PemyOmuum CpOuju  yrimaBHOM
o0OyxBarajy: TepMoOeleKTpaHe, XHAPOENEKTpaHe, EJEeKTpaHe Ha BeTap, COJapHE eJEeKTpaHe,
eJIeKTpaHe Ha Oworac u enekrpaHe Ha O6womacy. Ilorpebe morpomaga (MHIyCTpHUja, caodpahaj,
noMahMHCTBA U Jp.) Ha TOAUIIKeM HUBOY u3Hoce oko 29.000 GWh. Ilpoussene ce yKymHO OKO
40.000 GWh (pa3nuka e Ha TyOUTKE, H3BO3 M MMOTPeOE CaMUX €lIEKTpaHa U IMOCTPOjeha).

[Torom yno3HaTu ydeHUKe C HAYMHUMAa MPOU3BOIIHE CNEKTPUYHE EHEpruje y eleKTpaHama
(Xuapo, TepMO U HYKJICAPHUM).

O6jacHuUTH TVIaBHE JIeI0BE, MPUHIUII Pajia ¥ TOK peTBapama eHepruje KoJ eleKTpaHa.

I'maBHM €0 y CBaKOj €IEKTPAaHU y KOjOj MIOCTOjU EIEKTPOMEXAaHHUYKO MPETBAPAE CHEPTH]E je
reseparop. Y TeHeparopy ce MeXaHW4Ka €Hepruja mperBapa y elekTpuuHy. PoTrop reneparopa
o0phe ce momohy TypOuHE, KOja ce Hala3u Ha UCTOj OCOBHHU ca poTopoM. TypOuHa mma 0OIHK
BEJIMKOI METAJTHOI TOYKa ca JomaTuilaMa Win oomuk mponenepa. TypOuna ce okpehe momohy
€Hepruje BOJCHOT Maja, CHEpruje MperpejaHe mape Ioj MPHUTHUCKOM, €HEepruje BeTpa UTH. Y
CBAaKO] BEIIMKO] €NIEKTPaHU MOCTOjU MO HEKOIMKO TypOMHa M TeHeparopa. Y NHUTamy Cy BEIUKH
Tpo(a3HU CHHXPOHU TEHEPATOPH.

Enextpane cy moctpojema y KojuMa ce MPOU3BOIU €IEKTPUYHA EHEPTHja 3a OIIITe MoTpede
Jbyu. Y XUIPOENIeKTpaHaMa ce eNeKTpUYHa eHepruja 100uja Ha pauyH MEXaHUYKe CHeprije
BoJIe. Y TepMOEJEeKTpaHaMa ce eJIeKTpUYHA eHeprija 1001ja Ha pauyH XEMHjCKe eHEepruje
caapkane y GOCUIHUM TOpHBUMA: HA(TH, YTJbY UM 36MHOM Tacy. Y HYKJIEApHUM eJIeKTpaHaMa
ce eNleKTpUYHA eHepruja J00Hja U3 HyKJIeapHe eHepruje cajipikaHe y je3rpuMa aroMa HyKJieapHoT

ropuBa (ypaHujyM, IUTyTOHU]YM U IPYTO).

3aBpumiHu aeo yaca — 10 Mmun

IIpoBepuTH OCTBapEHOCT UCXOJA U JaTH PE3UME HAYUEHOT.
OAroBopHUTH Ha IOCTABJbEHA MTUTAKA YUCHHUKA.

3anaru nfomahu 3aarax.

HajaButu cnenehy HactaBHy jeiMHUILY.

MarepujaJ 3a npunpemMy HACTABHUKA: YIIYTCTBO 32 OCTBapUBambe Mporpama, yiioeHuK,
UHTEPHET, MYIITUMEN]a.




HN3rnex Tadse

EJlekTpoeHepreTcKu cucTeM
IMpousBoama ejieKTPUYHE eHEPTrHje

Enexrpoeneprercku cucreM (EEC) jeane 3emsbe 4YHMHE MpPOU3BOIHA, IPEHOC,
JTUCTPUOYIH]a U TIOTPOIIIhA SISKTPUIHE EHEPTH]E.

Enexrpuyna eHepruja ce 3a ommTe noTpede Jbyau MPOU3BOAH Y MOCTPOjeHhUMa Koja ce
30BY €JIGKTpaHe. Y eJeKTpaHaMa ce eJICKTPHYHA €Hepruja qo0uja Ha padyyH IPYruX BHI0BA
€Hepruje Koje ce TpPaHCHOPMUILY Y ETCKTPUUHY.

Beaemke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 33 ‘ Jarym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Pecypcu u npousBoama

HacraBHa jenuHuna

OOHOBJBHBH U3BOPH CIIEKTPUIHE CHEPTH]E

b HACcTaBHE jeqMHMIIE

- Yo3Hatu y4YeHUKe ca OCHOBHUM €JIEMEHTHUMA Y
MOCTPOjehUMa 3a MPOU3BOJIHY €JIEKTPUUHE SHEPrHje U3
0OHOBJPMBHUX U3BOPA,

- Ykazaru Ha 3Hauaj 3Ha4aj Kopuiihema 00HOBBUBUX
M3BOpA eNEKTPUYHE EHEPIHje.

OuyeKHBaHH HCXOTH

Yyenuk he Outn y cramy na:

— 00jacHU CHCTEM NIPOU3BOJIHE EICKTPUUHE CHEPIH]E;

— aHanm3Wpa 3Ha4aj Kopumhema OOHOBJBHBHX H3BOpA
€JIEKTPUYHE EHEepruje.

HJIaanaHe AKTHBHOCTH
HaCTaBHUKA

— OpraHu3arop M peaau3arop HacTaBe;
— TPE3CHTyje IVIaBHE HAYMHE IPOU3BOMIIHE EIEKTPUYHE
€Hepruje y eleKTpaHaMa y KojuMa ce KOpUCTe OOHOBJbUBHU
U3BOPH;

— HaBOJM YUYEHUKE Ha oJroBapajyhe 3akibyuke.

HJIaanaHe AKTHBHOCTH
Y4Y€HUKa

— CIIyIlIa ¥ TaKJbUBO MIPATH U3JIaramke HaCTaBHHKA,
— Y4YeCTByje y pasroBopy Hu3HOcehu cBOje MHUIBEHE U
CTaB;

— aHAJIM3Mpa U 3aKJby4yje.

IIpoBepa ocTBapeHocTn ucxona

— o0jalImaBa HAuYMH MPOU3BOIHE €IEKTPUUYHE €HEpPruje y
eJIeKTpaHaMma y KOjuMa ce KOpucTe 0OHOBJBUBH U3BOPU

Tun HacTaBHOr Yaca obpaja
HacraBHu o0muu ¢bpoHTaNTHI
HacraBHe meToae BepOasiHa

HacraBHa cpeacrsa

yIIOEHUK, MyITUMEIHja

Kibyuynu nojmosn

0OHOBJBPMBHU U3BOPU

Kopeaannja

¢u3uka, 6noaoruja




OPITAHM3AIINJA YACA

YBoaHu 1eo yaca — 5 MUH

Kpo3 HekoMKo muTama yBeCTH YUCHHUKE Y JaHAIIBH Pa:

1. Kako ce enepruja BeTpa KOPUCTHIIA Y TIPOLLIOCTH?

2. U3 xojux u3BOpa MOKEMO JOOUTH EICKTPUIHY EHEPTH]y?

3. 300r yera je eNeKTpUYHA CHEPTHja IPOU3BEIECHA Y XUAPOCTICKTPaHH je(hTHHH]a HETO OHA
IPOM3BECHA Y TEPMOECICKTPaHU?

I'naBuu neo yaca — 35 Mun

Ha MOYCTKY YIMO3HATHU YYCHUKE Ca IMPEAHOCTUMA KOpI/IIHhCH)a 0OHOBJBUBHUX HU3BOpa eHeerje.

Omniure je MO3HATO Ja je y CBETY CBE Mame HEOOHOBJBUBUX U3BOpA €HEPTHje - YIiba, HAadTE U
3eMHor raca. [lomro ce oHu, n3Mel)y octaior, KOpHCTe U 32 MPOU3BO/Y €ICKTPHYHE CHEPTHje, CBE
BUIIIE C€ KOPUCTE U OOHOBJHMBU U3BOPH €HEpruje. Y 0OHOBJHHBE N3BOPE €IEKTPUYHE €HEPTHje, KOjU
ce Beh xopucrte, cnianajy: CyHiie, Betap, Bojia (pe€YHU TOKOBH), TAJIaCH MOPa, IJIMMa M 0CeKa,
O6uomMaca, reoTepMaIHu (TOILIIN) U3BOPH U JPYTH.

Berpoenekrpane (BeTponapKkoBu):

Kon oBux enekTpaHa eleKTpuyHa eHepruja ce no0uja Ha pauyH MEXaHU4YKe EHEpruje
BeTpa. Usrpalyyjy ce, 1oruyHo, Ha MecTUMa Koja Cy BETPOBHTA (Ha KOIHY M Y Mopy). Enexrpany
YHHE Ha JIeCETHHE BUCOKUX CTyOOBa Ha YMjUM C€ BPXOBHMA Haja3e enuce (mponenepu). Te enmce
Cy, y cTBapu, BeTporypOouHe. OHE ce BPTE MO/ JICjCTBOM BETPA M FHUXOBO O0PTamkE CE MPEHOCH U
Ha pOTOp reHepaTropa Koju ce Haia3u y Kyhumry uza TypOuHe.

Conaphe enexTpase:

Kon oBux enekTpaHa eleKTpuyHa eHepruja ce no0uja Ha padyyH TOIUIOTHE U CBETJIOCHE
eHepruje koja gomupe a0 3emibe ca Cynma. I['page ce Ha MecTHMa KOja MMajy BEIHMKH OpOj
CyH4YaHMX JaHa y roguau. [locToje aBa ocHOBHA THMA: ca coJapHUM ((POTOHAIOHCKUM) MTaHETUMa
U ca orjieianMa.

buoenekrpane:

buoenektpane cy TepMoeeKTpaHe y KOjuMa ce caropeBa ormomaca, Ouorac i Ouou3el.
Mory 6utu:

- napHe TE y xojuma ce caropesa 6uomaca uiu ouorac

- masie racHe TE y kojuma ce caropeBa 6uomaca uiu ouorac

- masnie au3en TE y kojuma ce caropeBa ouoauses.

I'eoTepmanHe enexkrpaHe:

OBge enekTpaHe 3a 100Mjambe eJIeKTPUYHE EHEPIHje KOPUCTE EHEPTH]jy Iape u3
reoTepMaTHuX (TOIUIHMX) U3Bopa 3emibe. [lapa moj mpuTHCKOM ce TUPEKTHO ycMepaBa Ha
nomnaruile napHe Typoune. Kao u xox octanux enekrpaHa, TypOMHa BPTH pOTOp FeHeparopa Koju
y CTaTopy CTBapa eNeKTPUUHY CTPY]y.

Enexrpane Ha ornaj (crienujaiHa mocTpojeba 3a caropeBame KOMYHATHOT OTIa/1a):
Tomnora no0OujeHa cajbUBambEeM, MOXKE J1a C€ KOPUCTH 3a T0OUjame BOJICHE Mmape KOjoM ce
nokpehy remeparopu eJIeKTpHUUHE SHeprHje U 3a Tpejarmbe. Y 3aBUCHOCTH OJf HaulHa
nckopuirhaBama J001jeHE TOIJIOTHE EHEPTH]je, OBa TOCTPOjeHha MOTY OUTH eJIeKTpaHe UiTu
ToIIaHe. Moxe MoCTojaT! U KOMOMHAIIMja OBE JIBE BPCTE MTOCTPOjeHha.

3aBpuHM €0 yaca — 5 MUH

[TpoBepuTH OCTBApEHOCT MCXOMA M JaTH PEe3UME HAYyICHOT.
OnroBopuTH Ha NMOCTAaBJbEHA MMUTAkA YUCHUKA.

3agaru nomahu 3amarax.

HajaButu cnenehy HacTaBHY jeIMHHULLY.




MarepujaJ 3a npunpemMy HaCTAaBHUKA: YITYTCTBO 32 OCTBApUBAE MTPOTrpama, yIIOCHHUK,
UHTEPHET, MYJITHME/INja.

H3rnen Tadse

OO0HOB/LMBHU U3BOPH eJIeKTPUYHE eHEpruje

CyHue, Berap, Boxa (peyHU TOKOBH), Tajacu Mopa, IUIMMa M Oceka, Ouomaca,
reoTepMaHy (TOIIIN) U3BOPH, OTIIAI.

begeuxke o yacy:




ITPUITPEMA 3A YAC

Pa3pen u onesbeme: VIII

Yac: 34 ‘ Jarym:

HacraBHuk

HacraBHn npeamer

TexHHKa U TEXHOJIOTH]A

HacraBHa Tema

Pecypcu u npousBoama

HacraBHa jenuHuna

Tpanchopmanmja u mpeHOC eneKTpUYHE EHEPTH]e

b HACcTaBHE jeqMHMIIE

VYho3Haru y4eHHWKEe ca 3HadajeM TpaHchopMmalje
CIIEKTPUYHE CHEpruje y TpaHc(hOpPMATOPCKUM CTaHHUIIaMa,
Ka0 U C MPEHOCOM EJICKTPUYHE CHEPrHje JaJIeKOBOJMMA H
HUCKOHAIIOHCKOM EJICKTPUYHOM MPEKOM, O]l pou3Bohaya
JI0 TIOTPOIIaYa.

OuyeKHBaHH HCXOTH

Yyenuk he Outn y cramy na:
— ofjacHu cucteM TpaHchopManuje U OpeHoca
CIIEKTPUYHE EHEPTHje.

Ilnanupane akKTUBHOCTH
HACTABHHMKA

— OpPTraHM3aTOp U Pean3aTop HACTABE;

— ycMepaBa YY€HHMKE M MOJACTHYC Ha Pa3MUILBAKE H
3aKJbYUUBAIGE;

— yTH4Ye Ha pa3BOj CBECTH YY€HHKa O 3HAYajy
TpaHchopmanrje U MpeHoca eNeKTPUIHE SHEepruje.

Ilnanupane aKTUBHOCTH
YUYCHHUKA

— CIIyIlIa ¥ IIpaTé u3Jlarambe HaCTaBHUKA,

— AaKTHBHO Y4YecTByje Yy JMAHUCKycHju wu3Hocehu cBoje
MUIILJBEHHE U CTAaB,

— youaBa M CXBara 3Hayaj TpaHcopMaluje eNeKTpUYHe
eHepruje.

IIpoBepa ocTBapeHocTn ucxoaa

— cXBara 3Haya] U HauuH TpaHCpopMalMje eJIEeKTPUUHE
eHepruje;

— oOjammaBa HaYMH NpPEHOCAa EJIEKTPUYHE €HEepruje oj
npou3sBohaya 0 morpomraya.

Tun HacTaBHOT Yaca obpana
HacraBHu o0muu ¢bpoHTaNTHI
HacraBne Metoae BepOaHa

HacraBHa cpeacra

yIIOEHUK, MyITUMEIH]ja

Kibyuynu nojmosn

Tpanchopmaija eJIeKTpUYHE CHEepruje, JaJeKOBO/I,
TpaHchopMaTopu, MPEeHOC eNEeKTPUIHE EHEPTHje

Kopeaauuja

¢buzuka




OPITAHM3AIINJA YACA

YBoaHu ge0 yaca — 5 MuH

Kpo3 HeKoJImKo MuTama yBECTH YICHUKE Y JaHAIIBH PaI:
1. 13 xojux u3BOpa MOKEMO Ja T0OUjeMO eNeKTPUIHY CHEPTH]Y?
2. Koje Bpcre enexrpana nocroje?

I'nmaBum geo yaca — 35 mun

Ha mnodeTky ymo3HaTW ydeHUKEe C MOTPeOOM Ja ce€ eJIEeKTpUYHAa CHepruja IpeHece Of
npou3Bolhada 10 moTpoIIaya.

EnexrpuuHa eHepruja ce o1 eeKTpaHa 10 NoTpolada IPEeHOCH U TMCTprOyupa
(pacniogespyje) momohy eneKTpoeHepreTCKUX BO0Ba (IIPOBOHUKA) M TPAHCHOPMATOPCKHIX
cranuna. OHu ce Mel)ycoOHO MOBe3yjy U 3aj€HO YNHE EISKTPUIHY Mpexy. Enekrpruuna Mpexa
MMa IIPEHOCHH U TUCTPUOYTUBHU JI0. Y MPEHOCHOM JIeNTy MPEKe CMEp MPEHOIICHa SHEPTHje
MOXKE JIa C€ MeHba, 0K je y AUCTPUOYTUBHOM JeTy HETPOMEHH-HB U YBEK je Ka IOTpoLIady.

Enexrpoeneprercku BogoBU (TIPOBOJHMIIM) MOTY Jia C€ TOJIAXKY Y 3e€MJbY M M3HAJ HUBOA
3eMJb€ Ta MpemMa TOME MOTry OUTH: noozemuu (KaOIOBCKM BOAOBU) M 6a30yuuHu (AATIEKOBOAHN).
[TocraBibame nanexkoBona je jeTuHUje U IpaKTUIHU]j€E, 1A CE OHU BUIIE U KOPUCTE.

Ob6jacHuTH 3Ha4aj TpaHCHOPMAIUje ETCKTPUIHE SHEPTH]jE U BPCTE TPaHC(HOPMATOPCKUX

cranura. Tpancopmaropcka CTaHUIA j€ MOCTPOjSH-E YHjH j& OCHOBHHU 33JIaTaK J1a
TpaHchOopMHUILIE YIIa3HU HAIIOH Ha Behy WM Mamky BPEIHOCT. Y cactaB Tpado-CTaHUIIC yiIas3e
pa3IMuMTH OlpeMa Koja 00e30elyje moy3nan u 6e36e1an NpeHoC eIeKTPUUHE SHEPIHje.
Tpodaszuu Tpanchopmarop je raBHU €0 cBake TpaHchopmaropcke ctaHulle (ci. 4.45).
TpanchopmaTopckux CTaHMLA O] €JIEKTpaHe A0 MOTpolada UMa HEKOJIUKO. Y CBaKy Of HBHUX
yia3u eNeKTPOCHEPTeTCKU BOJ ofapel)eHOor HamoHa, a WM3JIa3d jelaH WM BUIIE BOJIOBA JPYror
HarmoHcKor HuBoA. [IpBa Tpado-cTranuila ce Hajla3u y camoj eeKTPaHUu U Y H0j CE HAIlOH JTI00H]eH
u3 reneparopa (6 -24 kV) nonmxe Ha 110 kV, 220 kV win 400 kV. Ca nosuiiewmeM HaroHa,
CMamyje ce CTpyja, Ma c€ eNeKTpUYHA EHEepruja MOXKe MPEHOCUTHU JAJIEKOBOJOM Ha BEJIUKE
nasbuHe 6e3 MHoro ryoutaka. I1ITo je myt npeHomema qyxu, HarmoH Tpeba s1a Oyie BUILIY.
Ocrane TpadocraHulle Ha HyTy A0 MOTpoIlaya CIyXe 3a chylTame HarmoHa (Hop. 400
kV/110 kV, 400 kV/220 kV umu 220 kV/110 kV). V auctpuOyTHBHOM ey Mpexe MMamo
HaroHe BogoBa 35 kV, 20 kV, 10 kV (u nexku ox 110 kV) u Tpancdopmaropcke craHuIlEe KOjU
JIoJaTHO crmymiTajy Hamod, Hip. 110 kV/35 kV, 110 kV/10 kV, 35 kV/10 kV, 20 kV/0,4 kV, 10
kV/0,4 kV.
3aBpuHM €0 yaca — 5 MHH

[TpoBepuTH OCTBAPEHOCT MCXO/IA U JJATH PE3UME HAy4YEHOT.
OAroBOpUTH Ha MOCTaBJHCHA NTUTAKA YICHUKA.
HajaButu cnenehy HacTaBHY jeAMHULLY.

Marepujas 3a npunpeMy HACTaBHHUKA: YIYTCTBO 3a OCTBAapHUBame IMporpama, ylOeHHK,
UHTEPHET, MYJITUME/IN]a, TEXHUYKA JIUTEeparypa.




HN3ranen Tadue

Tpanchopmanmja u npeHoc eJieKTPUYHE eHepruje

Enexrpane

JanexoBogu
Tpancdopmaropcke CTaHUIIE
Enexrpuuna mpexa

Beseuke o yacy:







