HACTABHH ILVIAH U ITPOI'PAM
3A OBPA3OBHH NPOPUJI EJIEKTPOTEXHHYAP TEJEKOMYHHKALIMJA

1. CTAHIAPJ KBAIM®HKALUJE
Hasue kBanndukaunje: EnekrporexHudap TenekoMyHUKanuja
CexTop - moapyuje paaa: EnextpoTextuka
Hupo kpannguraunje: IV

Cepxa kBammpurkaunje: Mucranupawe n onpxaawe ypeliaja u onpeMe, npunpema NpojekTHE M TeXHWYKEe AOKYMEHTAlM]e TENEKOMYHHMKALMOHMX CHCTEMa MO YMYTCTBUMA
HHKEbepa

Haunn cTiuama kpannduraunje:
Kpanudukalmja ce cTH4e HAKOH YCMELIHO 3aBPIIEHOr MPOLECcA CPelber CTPY4YHOT 00pa3oBatba.

Tpajame:
ITporpam cpeamer cTpy4dHor obpasopatka 3a CTULIAE KBaNH(HKaLHje Tpaje YeTHPH TOIMHE.

Haunn nposepe:
JloCcTHIHYTOCT MCX0/1a MPOrpaMa Cpe/iber CTPYYHOT 00pa30Baba ce NPoBepaBa Ha MAaTYPCKOM MCTIUTY KOjH CIIPOBON CPeliba IIKOa.

3acHoBaHOCT KBaNHUKaLH]je:
Kpanudukaunja ce 3acHHBa Ha OMKCY pana, LHJbEBHMA CTPYYHOT 00pa3oBama u HCXO0AHMa CTPY4HOT 00pa3oBaiba.

8.1. Onuc pana
JLy’KHOCTH - CTPYHYHE KOMIeTeHuHje:

H3Bpiuasame Noca0Ba y TIPOLECY Pa3Boja U NPOW3BO/E TeNeKOMYHHKaLHOHUX ypehaja

[punpema npojexTHe M TEXHUUKE TOKYMEHTALIN]e TeJIeKOMYHHKALMOHUX CHCTEMA MO YTYTCTBMMA HHKEHEPa
Hucranupamwe ypehaja u onpeme y TeneKOMYHHKALHOHHM CHCTEMHUMA

Onp:kaBame TENEKOMYHUKALIMOHE OTpeMe

Bolemwe eBuneHumja



Jy#KHOCTH - CTPY4HE KOMIEeTeHunje

3anauu - jenHHHUE KOMNETEHIHjA

H3Bpiuasame nocnosa y npouecy paspoja u
NPOH3BOIHE TeIeKOMYHHUKaUHMOHUX ypehaja

[MpojexToBarse wTamMnanux kona ("nnoue")

Montupame ("nymeme’) IWTaMnaH1ux miova

[Mywrame y pan ("oxuBbaBame') WITAMNAHUX MJ10YA (TECTHPAE)
HMnneMeHTHpame WTAMNAHKX MUIo4a y oarosapajyhe ypehaje n/unm cucreme
Konrpona u npahieme npoueca cepujcke NpoH3BOIbe

[Ipunpema npojexTHe M TEXHUUKE
NOKYMEHTaLM]e TeleKOMYHHKaLMOHHX
cHCTEMA N0 YNYTCTBHMA HHKehepa

[MpuKkynbake NonaTaka Ha TepeHy NoTpeOHUX 3a U3pady MpojeKTa

Pazpana jenHOCTaBHH|HX JeTalba NMpojeKTa

I'paduuka u TekcTyanHa obpaia npojexra

H3pana mpeamepa W npenpavyHa

[Mpunpema u M3MeHa TeXHUUKe JOKYMEHTALHje TeleKOMYHHKalHOHHX ypehaja
[Mpunpema u H3MeHa NPojeKTHe JOKYMEHTALHMje TeeKOMYHHKaLHOHHX CHCTEMa
HM3pana nonyne

Huctanupame ypehaja n onpeme y
TENeKOMYHHKALMOHUM CHCTEMHMA

[Mpunpema onpeMe U MaTepHjana MpemMa TEXHUUKO) JOKYMEHTALH]H
[MocTaBibame (MOHTHpaE) ypehaja

[MposepaBare HCNPaBHOCTH NojeAHHAuHKX ypehaja
KoHpurypucame onpeme

HnTerpucame onpeme

Obagpsbarbe 3aBpPLUHON TECTHPAA NPe MyLTakA Y paji

[MywTame cuctema y paj (y3 HaJ30p WHIKEHEpa)

Oﬂpmasatbe TENECKOMYHHKALHOHE onpeMe

Meperbe Ha K/bY4HHM Taukama (Mo Hajaory)

Yrephusame mMecTa u BpcTe Kapa

Otknamarme HercnpaBHOCTH Ha ypehajuma u cheremy

Bohemwe aamuuucTpauuje o ypeljajuma, cucremy 1 MepHOj onpemu
[Tpahese HerpaBHOCTH paja CHCTEMA TOKOM EKCMloaTallije
H3selwiTapame 0 CTamy TEICKOMYHHKALIHOHE onpeme

Boheme eBunenumja

EBunenTupame kBaposa

EBuaenTtupate norpedHor marepujana

EBuaeHTHpaE YTPOLIEHOT MaTepHjana

EBuneHTHpae PEeIOBHOT 0/IpKABaA

EBuseHTHpae N1aHUPaHUX aKTHBHOCTH

EsnaenTHpare peanu3oBaHuX Hajora

EBuaeHTHpaE H3BPLIEHUX MEPEHa

Boheme nneBHuka paja Ha Tepexy (00pauyHaBame pajHHX HAIO0rA 110 HOPMATHBRY)
Konrtpona u npaheme ctamba 3annxa nOTPOLIHOT MaTepHjalia i Pe3epBHUX [e10Ba
KoopanHupamwe ca KOPHCHHYKHUM LEHTPOM

8.1.1. EkeTpemuu ye/I0BH NOJ KOjHMa ce 00aB/bajy Ay KHOCTH:
- eKCTpeMHa TemmnepaTypa (BHCOKa, HUCKa, YecTe MPOMEHE M CJL.).

8.1.2. M3s1o%eHoCT pH3HUIMA NPH 00aB/bakby NYKHOCTH:




- PH3HK 01 MEXaHHYKHX NMOBpEaa

- pH3MK 07 maja
- PH3HK O] CTPYjHOT ynapa.

8.2. LlnbeBu crpyuHor odpasoBaiba

- Hum ctpyunor obpazoparsa 3a keannduraunjy EJIEKTPOTEXHUYAP TEJIEKOMYHHUKALIMIA je ocnocoOmarame nuua 3a MHCTANMpame W oapixasare ypehaja n onpeme n
I'IpH]'[pEMy I'Ip()_iel(THB H TEXHHUYKE JIlCleMEHTaLlH_iE TeJTEKOMyHP[Ka].[HOHHX cHUcTEMA MO yl'lyTCTBlflMa HH'}KEH:epa.

HeonxoaHocT cranHor npunaroljasatba NpOMEHEHBUM 3aXTeBHMa TPIKHMIITA paaa. notpede KOHTHHYHpaHor 00pasoBara, CTPYHHOT YCaBpluaBama, pa3Boj Kapujepe, yHanpeljuBarma
3aMoL/LHBOCTH, YCMepaBa Ja nuua §yay ocnocob/baBaHa 3a:

- MPHUMEHY TEOPHjCKHMX 3Hatba ¥ NPAKTHYHOM KOHTEKCTY:

- MpHMEHY CHMIYPHOCHHX M 31PAaBCTBEHUX MEpa Y NpoLecy pana;
- TpHMEHY Mepa 3allTHTe JKHBOTHE CPeJHHE Y MPOLECY paaa;

- ynotpedy nH(popMaTHUKe TEXHOJIOTH]e Y NPHKYIIJbary, OpraHn3oBary 1 Kopuwhiewy HHpOpMaLHja Y paly H CBAKOJAHEBHOM KHBOTY
- Npey3uMarbe 0ArOBOPHOCTH 3@ BIACTHTO KOHTHHYMPAHO YY€HEe H HANpeioBame Y Mociy U KapujepH;

- Mpeno3HaBame MOCIOBHUX MOTYRHOCTH Yy PalHOj CPENMHH H LUMPEM COLMjATHOM OKPYKEHbY.

8.3. Ucxoan cTpyusor obpa3oBama

CrpyuHe KOMNeTeHLHje

3uama

Bewtune

CnocoGHOCTH H CTABOBH

Ilo 3aspiieHom nporpamy oGpasosakba, Jule he OUTH Y cTarby a:

M3BPLUABA NOCNOBE Y NpoLecy passoja
H NPOU3BO/IELE TEJIEKOMYHHKAUHOHHX

ypehaja

o0jacHu NnocTynak u3pane wraManHux nio4a;

objachu dyuxuujy ypehaja 3a koju ce uspahyje
LITaMIaHa nuoya;

00jacHH TEXHOJOLKH MOCTYNaK HHAYCTPHjCKe
NPOH3BEOAHLE LUTAMITAHHX 1104a;

- MpuUNpeMa nojajore a wramny u uizpahyje

WITAMIAHY [UI0YHLY NPeMa eeKTPUYHO] IeMH
MOHTHPA KOMIOHEHTE Ha LITaMIaHy nioqy
TECTHPA HCTIPABHOCT IITAMMAHE IoYe

BPILH 3aMeHY KOMIOHEHATA Ha IITAMNAHO] TUIOYH

NpUNIpemMa npojekTHY U TEXHHUKY
JAOKYMEHTALIH]y TeNeKOMYHHKAUHOHHUX
cHCTeMa Mo YNyTCTBHMA HHKeepa

HaBeae BPCTE PasiHiyuTHX
TENeKOMYHHKALHOHMX cHcTeMa, objacHu
IUX0BY CTPYKTYPY M NPUHLIMI paja;
HaBe/le BpCTe M 00jacHH KapakTepHcTHKe
OnpeMe Y OKBHPY pasiH4nTHX

TEJNEKOMY HHKALMOHMX CHCTEMA,

o0jacHH yory u BpcTe MpojeKTHe
JOKYMEHTaLHje:

npuKynba u knacudukyje nidopmaunje 3a

NpHUITPEMY MPOjeKTHE M TEXHHYKE 10KYMEHTaLHje 3a

pasnuuute Bpere TK cuctema n ypehaja;
o0pasn TeKCTyanHu €0 NMPOJeKTHe U TeXHHYKe
JOKyMEHTaLHje;

olpann rpauuku €0 NpojekTHe H TEXHUUKe
JIOKYMEHTalH]e;

o0paau KOpUCHUYKA YIYTCTEa 3a pasnuuuTte TK
ypehaje;

u3paay cneundHKaLmljy npema 3axTeBy:

uHcTanupa ypehaje n onpemy y
TETEKOMYHHKALHOHHM CHCTEMUMa

o0jacuu gyukumjy ypehaja y TK cucremy;
o0jacHu npuHuun paga pasnnuutux TK ypehaja;
o6jacHu noctynak uHcranauuje pasauuutux TK
ypehaja;

H3BOJIH TeJleKOMYHHKALMOHE HHCTAALM]e npema
NPOjeKTHOj IOKYMEHTALHH 32 Pa3lHYUTE BPCTE
TENEKOMYHHKALMOHUX CHCTEMA;

MOHTHpA, MoBeke U TecTHpa ypehaje u onpemy;

CABECHO, OJIFOBOPHO, YPEIHO
npei3Ho 00aB/bha roBepeHe
TNOCNOBE;

edUKacHO NiaHupa u oOpraHusyje
BpEME;

MCMOJbH MO3WTHBAH OJHOC NpemMa
3Hauajy cnpopoljetba npomnuca 1
paskehnx cTannapia y
€NeKTPOTEXHHLIH;

HMCIMOJLH MO3UTHBAH OJIHOC MpeMa
(YHKIMOHAITHOCTH H TEXHHYKO]
WCTIpaBHOCTH MalunHa U ypehaja
KOje KOPHCTH Npu 00aBbatby
nocna;

HCIOJbH JbYDa3HOCT,
KOMYHHKATHBHOCT,
(rekcubunHOCT y 01HOCY Npema
capanHHLUMa;

HCMOJBH HHHLMjATHBHOCT H




- o0jacHH MpoLeaype MywTamwa Y paj pazinauTHX
TK cuctema;

koHpurypuiie TK ypehaje npema 3axteBy cuctema;
PYKYj€ pasIMiHTHM BpCTama anaTta i MepHHX
HHCTpYMEHATA,

OJpiKaBa TeJICKOMYHUKAUHOHY OnpemMy

- HaBe/e BPCTE KBAPOBA M CMETH:H KOjH C& MOTY
NOjaBHTH Y OKBHPY PasiHuMTHX
TeNeKOMYHHKALMOHHX cHETeMa 1 ofjacHu
HHXOBE Y3pOKe;

BPLUK Pa3iHuMTa MEPea Y LWbY YTBphHBatba
CMETH:H W KBapoBa;
OTKJIOHH CMETH:€ H KBapOBe,

BOJIM EBHIEHLIH]E

- oOjacHu 3Hauaj polera eBUACHUN] e,

NonyHaBa eBHACHUHOHE JIHCTOBE NTPEMA 3aXTeBy
nocna;
nonyHaBa CepBHCHE 3arUCHHUKE.

Mpe1y3uM/BUBOCT ¥ pajy:
UCIOJbH aHATHTHYHOCT NPH
obasibatsy nocna;

pewiaBa npobaemMe y paay:
HCTMO/bH MO3UTHBAH OHOC MpeMa
npodecHOHATHO-eTHYKHM
HOpMamMa M BPeIHOCTHMA.




2. HACTABHH ILVIAH

Heae/bHn u roanimby GoOHA 4ACOBA CTPYYHHX npeameTa 3a 0opasosuu npodua: EJIEKTPOTEXHHUYAP TEJEKOMYHHUKALIMJA

I PASPE]] 1T PAZPE]] 111 PA3PE]] IV PA3PE]L YKYITHO
Heae/bHO | roamibe | Heae/bHO |  roaumibe Hele/bHO TOAHIIIbE Heae/bHO rOAHILH:€ roaHIIH:e
T|B|IMH| T| B |NMH|B|T|B|IIH| T | B [IIH|B| T |B|IH] T BI|IIH|B| T [BIIIH| T B |IIH| B T B |[[IH] b o
A2: OBABE3HH CTPYYHH NPEAMETH 5|3 | 4 |185[111/148| |10]5| 4 |340{170|136[90] 10 |6| 3 | 340 |204/102(90] 6 |8| 3 | 186 |248] 93 |90| 1051 |733(479|270] 2533
1. |Dusuka 2 74 2 68 142 142
2. |OcHoBE eACKTPOTEXHUKE 3|1 111} 37 31 102] 34 213 |71 284
3. |PauyHapcka rpaduka u MyJaTHMEIH]a 2 74 74 74
4. |AnauKaTHBHH 1POTPaMK 2 68 68 68
5. |Enexkrponuka 3|1 102] 34 2 |1 68 |34 170 | 68 238
6. |Teopuja TesieKoMyHuKalH]a 211 68| 34 68 34 102
7. |[TenekoMyHHKAIMOHK BOIOBH 2 68 18 68 18] 86
8. [TenekomyHHMKALMOHA MEpPEHba 2 68 68 68
9. [Texumka aururanyor nperoca 2 |1 68 |34 68 34 102
10. |[KomyTaunona TexHHKa 2 1 68 |34 68 | 34 102
11. |[[Ipucrynne mpexe u ypehaju 2 1 68 |34 12§ 2 62 121 130 | 34 24| 188
12, |Curnanto TeneKoMyHHKAIMOHH CHCTEMM 3 102 {60, 3 93 130 195(90] 285
13. |Cueremu npenoca 211 62 |31 18] 62 | 31 18] 111
14. |Bexunune koMyHUKALM]e 211 62 |31 18] 62 31 18] 111
15, |PauyHapcke mpexe 2 62 12 62 12] 74
16. [Texnuuka 10KyMEHTaLHja 2 62 62 62
17. [llpeaysernnrso 2 62 62 62
18. |ITpakTiuna nacrasa 4 148 4 136]90 284|190 374
b: H3BOPHU NPEAMETH 2 68 2 62 130 130
1 [I:l;g:lll[:(; IMpeAMET npema rnporpamy 00pasoBHOr 5 68 5 62 130 130
YRR AZtE 5| 3] « ESTM ol 5| -« (S0l Eoet AR Io0 12+ 051 e ol 150" ot
5 5 5 J(12)*[6] 3 |(408)%|204[{102 [90}(8)*| 8] 3 |(248)*|248] 93 |90](1181)*|733 |479]|270}(2663)
Vicynho A2+ 12 444 19 736 (2119)* (870346),, (1197)* (:719-;* (226525"),,

Hanomena: *' Ykynau 6poj uacopa y ciyuajy kajaa ydeHuk uzabepe H3GopHH MpeaMeT npema nporpamy 06pa3oBHOr NPOMKIA €a IMCTe CTPYUHHX MPeaMeTa




B: JlucTa n300pHUX npeaMeTa npema nporpaMy odpasosHor npodgnia

PA3PE]]

P6 Jlucta u360pHUX NpeaMeTa
1| oo | m | v
CTpy4YHH npeamMeTH
1. | OcHoBe nporpaMHpaH:a' 2 2
2. | BeG anzaju’ 2
3 EnexkrpoakycTuka 2
HATIOMEHA: ") ITporpam n36opHor npeaMera peanusyje ce kpo3 BewGe

Ocranu odaBe3ny 006, 1HUH 00pa30BHO-BACIUTHOr Paja TOKOM LUKOJICKE roAHHe

I PA3BPE[L II PASPE]T 111 PA3PE]] IV PA3PE] VKVITHO
4acosa 4acoBa 4acosa 4acosa 4acoBa
Yac oiesbeHCKOT cTapeLnHe 74 68 68 62 272
Honatau pan * no 30 1o 30 no 30 1o 30 no 120
JonyHcku pan * no 30 a0 30 no 30 1o 30 no 120
[Tpunpemun pan * 1o 30 1o 30 no 30 no 30 no 120
*AKoO ce ykaxe notpeda 3a 0BUM 00MIIMMA paja




¢al\‘yJ'ITaTHBHII 00anuH oﬁpaaoauo—nacnuTHor paia TOKOM IWKOJICKE NOAHHE MO paspeinma

1 PA3PE]] II PA3PE]T Il PA3PE]] IV PA3SPENL
4acosa 4acoBa 4acosa uacosa
Exckypsuja 210 3 nana no 5 nana 10 5 HACTABHHX JaHa J10 5 HAacTaBHUX JaHa

Jesuk Apyror Hapoaa WiH HauHOHAIHE MakbHHE Ca €IEMEHTHMa HallHOHANIHE KYJITYpe

2 yaca HeleJbHO

Tpehu cTpanu jesuk

2 yaca He/leJbHO

Hpyru npeamern *

1-2 yaca Hele/bHO

Creapanauxe W c10601He aKTHBHOCTH YUeHHKa (XOP, CeKLMje U Apyro)

30-60 yacoBa roauilme

JlpywiTBeHe aKTHBHOCTH — YYEHHYKH TMAPJAMEHT, YUEHHUKE 3aapyre

15-30 yacoBa roauimbe

KyntypHa u japHa n1en1aTHOCT 1Koe

2 panHa naHa

*Tlope/a HaBeEHNX NMpeAMeTa LKA MOJKe J1a OpraHusyje, y CKJiaay ca onpejesberbHMa yHeHHKa, ()akyNTaTHBHY HACTaBy W3 MpeIMeTa KOjH cy yTBpl)eHH HACTABHUM MIIAHOM JPYTHX
00pazoBHUX Npodiia HCTOT MK APYTOT NOJAPYHYja pasa, Kao H y HACTABHUM MIAaHOBHMA FHMHa3Hje, WX M0 NPorpaMiuMa KOjH €y MPeTXOIHO 10HETH.

OCTBZPHBEH)E HWIKOJICKOr mMporpamMa no Hejie/bamMa

I PA3PE]] 11 PA3PE]] 111 PA3SPE]] IV PA3PE]]
Paszpenno-yacoBHa HacTasa 37 34 34 31
MeHTOpckH pan (Hactasa y 010Ky, npakca) 3 3 ]
ObaBe3He BaHHACTaBHE aKTHBHOCTH 2 2 2 2
Marypcku nenur 3
VYKynHO pagHux Hepe/ba 39 39 39 39




Monxena onemema y rpyne

roiMiLH (POH YacoBa

g’_ nBeT e T Opoj yueHHKa Yy TPYIH -
b= BekOe NMpaKTHYHA HACTABA HacTasa y GIOKY Ao
OcHOBe eNeKTPOTEXHHKE 37 15
| PauyHnapcka rpadmka u myntuMenuja 74 15
[TpakTH4yHa HacTaBa 148 15
OcHOBe eNeKTPOTEXHHKE 34 15
ATUIMKaTHBHU MPOrpaMu 68 15
1 EnexTpoHHka 3 15
Teopuja TenekomyHuKalyja 34 15
[IpakTuuna HacTasa 136 90 15
TenekoMyHUKaLKOHH BOAOBH 18 10
EnexktpoHuka 34 10
TexHHKa IUTHTAIHOT MpeHoca 34 10
KomyTauuona TexHuka 34 10
I | Npuctynue mpexe u ypehaju 34 12 10
TenekomyHuKaLHOHAa Mepetba 68 10
CHrHAJIHO TENEKOMYHHUKALHOHH CUCTEMH 102 60 10
OcHoge nporpaMmupatba 68 10
Beb auzaju 68 10
[Mpuctynue mpesxe u ypehaju 12 10
CHIrHaJIHO TENEKOMYHHKAUHOHH CUCTEMH 93 30 10
CHcTeMH NpeHoca 31 18 10
besxknune komyHukauuje 31 18 10
v Pauynapcke mpeike 62 12 10
TexHnuka 10KyMeHTaLMja 62 10
[MpenyseTHuITBO 62 15
OcHoBe nporpamHpara 62 10




Hasus npenmera: OHIHNKA
[Nonuusu oxa yacoea: 74
Paspen: npsu

LlHJbeBH fnpeamera:

b T = L el o e

3. HACTABHH MMPOI'PAM
A2: OBABE3HHU CTPYYHH INNPEJIMETH

PazBujaibe (DYHKUMOHAIIHE TMCMEHOCTH - NIPHPOIHO-HAYYHE H TEXHHYKE;
CTHLAbe 3Haba O OCHOBHHM (PHM3MUKHM NOjaBaMa 3Ha4ajHHM 3a CTPYKY M Pa3yMeBatbe OCHOBHMX (IM3HUYKHX 3aKOHa;
PazBujatbe JIOrHYKOr H arCTPakTHOT MHLLbEH:A H KPHTHYUKOT CTABa Y MULLJBELY;
Pazsujambe cBecTH 0 3HAuajy eKCNepUMEHTa [IPH YII03HABAkY, pa3yMeBatby W IpoBepaBatby (PH3MUKUX 3aKOHUTOCTH;
CrHuame cnocofHOCTH 3a youaBatbe, (PopMysHcarne H pellaBame jeIHOCTABHU|UX Mpodaema;
Cxpatame 3Ha4aja (PU3nKe 3a TEXHUKY W IIPUPOIHE HAYKE;

Pa3Bujatbe cocoOHOCTH M BELITHHA 33 MPUMEHY 3Hatba U3 (PH3NKE Y CTPYLH:

CTuLake 3Haba O MPUPOIHHM PECYPCUMA, HUXOBOj OFPAHHYEHOCTH W OIPHKUBOM KopHIilhetby;
PasBjatbe MpaBHIHOT 0AHOCA YUeHHKA Npema 3alTuTy, 00HOBH 1 yHanpehelby KUBOTHE CpeanHe;

10 CTHLAake OCHOBHUX Ca3Hakba O NPOLIECHMA W MPOM3BOANMA PA3IHYHTHX TEXHOIOTHja,
11.Pa3Bujambe pagHuX HABHKA W OFOBOPHOCTH.

TEMA

HH/b

HCXOIH

[lo 3aBpuIeTKy Teme ydeHuk he Gutu y

cTamy Ja:

OBABE3HH U IMPENMOPYYEHH
CAJIPHKAJH 10 TEMAMA

HAYHH
OCTBAPUBAA ITPOI'PAMA

Yeoay puznky

e Cxparamwe
3Hauaja (pu3kkKe
Kao Hayke W tbeHe
MOBE3aHOCTH €a
JpYrdM Haykama u
TEXHHKOM

s [Ipowmupusare
3HAbA OHIMYKHM

pazyme 3Hauaj ¢pu3nKe Kao
(yHIaMeHTaNHe HAyKe U HheHY Be3y
ca NPUPOAHUM H TeXHHYKMM Haykama
HaBeje OCHOBHE (M3nUKe BENHUMHE 1
HHXOBE MEPHE jeAHULE 1 00jacHH
Kako ce no0ujajy jeiuHHLE H3BEAEHNX
(H3MUKHX BENHYHHA

pazInKyje cKajlapHe U BEKTOPCKe

Du3uka — pyHaaMeHTaHA NPHPOIHA
Hayka

DusnuKe BENHUMHE H HUXOBE
jenunuue

CkanapHe M BEKTOPCKE BelIHYMHE

Kunemarnka

BEJIMYHHA BEJHYHHE
* PazymeBarbe nepuHUILE NOjMOBE pedepeHTHH PedepenTau cuctem
OCHOBHHUX CHCTeM, MyTaiba, npehenu myT, [Monena kpeTama.

KHHEMATHUYKHX
BCJIHYHMHA M 3aK0oHa

MaTepujanHa Tauka

pa3yMe W KOPHCTH MOjMOBE Op3HHE H
yOp3ama

pasiuKyje paBHOMEPHO U PABHOMEPHO
yOP3aHO NPaBONMHM|CKO KPETathe H
MPHMEbY]E 3aKOHE KpeTatba y
jeHOCTaBHU] MM NpUMEpHMa
u3Be/le J1adopaTopujcKy BewkOy,
NpaBuiiHO U Oe30e1HO pykyje
HACTABHUM CPENCTBUMA, M3BPILH
notpebHe npopauyHe W u3padyHa
rpeLike npu Mepery

Cpeatba H TpeHyTHa Op3HHa
PaBHOMEpHO NPaBOJMHH|CKO KpeTabe
V6p3arse. PABHOMEPHO NPOMesbHBO
NpPaBONIMHHjCKO KpeTame

Hemoncmpayuonu oaneo:
TpoBepa KHHEMATHUKHX 3aKOHA
NPaBoONMHHjCKOT KpeTara moMohy
KOJIHLIA, JHHAMOMETPA W Terosa
JlaGopaTopujcka BemxOa:
[Mposepa 3aKoHa paBHOMEPHOT H
paBHOMepHO yOp3aHor Kperatba

Ha MOYETKY TeMe YHYEHHKE YTO3HATH Ca LHJbeBUMa
H ACXO0HMa HacTaee, OIHOCHO YUEH:A, IJIAHOM paja
A HaYHHHMa OUCHHBaHkA

Ob6anuu HacTaBe
[Mpeamer ce peannsyje kpos cnenehe obnnke
HACTaBe:

® TEOPH]CKA HACTABA Ca JeMOHCTPALMOHHM

orneanma (70 yacosa)

s JlaGoparopujcke BexOe (4 yaca)
MeeTo peanmsaunje HacTase
Hacraga ce peanunsyje y yUHOHHLUN WK Y KaDUHETY
3a (pusuKy

IMpenopyke 3a peaqnsauujy HacTaBe
« KOPHCTHMTH CBa JIOCTYIHA HACTABHA CPECTBA

¢ KOPHCTHTH MYJITHME/HjalTHE Npe3eHTaluje

o ynyRhHBATH yUEHHKE J1a KOPHCTE HHTEPHET U
CTPY4HY JIUTEPATYpy

* MOJCTHLATH YHEHHKE Ja pale pauyHCKe 3alaTke

e TNpHUMEHUBATH Pajl y NapoBHMa H paly MarHM
rpynama

e MOTHBHCATH YYEHUKE 1A CAMOCTAJIHO PELIaBajy
npo6aeme kopucTehn HCTPAKUBAUKH MPHCTY




nomohy ATBy/10B€ MalliuHe

* Pajymesame
OCHOBHMX
JAUHAMHYKHX
BEJIMUHHA 1
byTHOBHX 3aKOHa

e CrHuame
OCHOBHHX 3Hama 0
rpaBUTaLM)i

pasyme rojMoBe Mace, CHIIe H
uMmIyJca

thopmynuiie u npuMewsyje bytHose
3aKOHe

pasiinKyje Macy ol TeWHHe Tella
pazyme nojMoBe pajaa, eHepruje u
cHare W kUXOBY MeljycoOHy Besy
CXBaTH 3aKOH OJIPKarka MexaHuuKe
eHepruje U 3Hahe 1a ra NPUMEHH NpH

OcHOBHE IMHAMHYKE BEJTHUMHE: Maca,
CHIIa 1 HMITyJIC

ITpeu by THOB 3aKOH — 3aKOH WHEPLIHjE
Hpyru IbyTHOB 3aKOH — OCHOBHH 3aKOH
IUHAMUKE

Tpehu byTHOB 3aK0H — 3aKOH aKuMje U
peakuuje

['paBuTaumoHa cuna

Texuna Tena

Junamuka peluaBamwy jeAHOCTABHUX Npobiema ,i?/[e:-mﬂcmpaw el og,?er)u:
NpHMEEsYje JaKOHe AHHAMHKE Y epeme cune noMohy nuHamomeTpa
TeXHALH [pogepa npyror thyTHoBOT 3aK0Ha
nomohly Konuua, AMHAMOMETPA H
HaBe/le 0CO0MHE rPaBHTALIMOHE CHIlE
u3Beze nabopaTopHjcky BekOy sl
S JlaGopaTopujcka Bexkda:
npaBuIIHO 1 Oe36eIHO pyKyje
I1posepa npyror byTHOBOT 3aKO0HA
HACTABHHM CpeCTBHMA, H3BPILH
nomolly KooMla ca Terom
norpebHe npopauyHe ¥ W3padyHa
rpeLke npu Mepemwy
e CTHUAE 3HAE Ae(UHMILE UEHTPUNETANHO YOp3athe Llentpuneranto yopsame
0 PU3HUKHM pasyme nojMoBe nepuo 1 YraoHa Op3uHa 1 yraoHo yop3amwe
BEIMUHHA U (pexBeHLja, yraoua 6p3uHa 1 LlenTpuneranta i ueHTpUGyranHa
Kpy#o u 3aKOHUMA yraoxo ybp3amwe cuna
KMHEMaTHKE M MOMEHT cuiie, MOMEHT UMIYJICa H
s AMHAMUKE e R MOMEHT HHepLHje i
KpeTame LleHTpH(l)y[‘aﬂHy‘CH.ﬂy. MOMEHT CHIIE, ' PLH] "y
KPYXKHOT H MOMEHT HHEpPLH]€ U MOMEHT HMIIyJICa ,QC,W()HLWPGHUGHIF oaned:
pOTaALUMOHOT W HABEE HeKejeﬂHOCTaBHe npuMepe HEMOHCTpauHJaPOTaLlHOHDI' KpeTama
KpeTatha HUXOBE MPHMEHE nomohy ObepbekoBor To4ka
e YnosHaBawe U paszyme NnojMoBe YHYTpallba eHepruja VuyTpaiusa eHepruja u Torora
pasymeBaibe M KOJMUYMHA TOIJIOTE I 1 I npyHUMN TepMOAHHAMHKE
OCHOBHUX TIOJMOBA neduHHILE TEPMOIUHAMHUKE Ko¢uuujent kopucHor nejctea
Tepmoannamuka . o
1 npoteca y MPUHLHTE JHemoncmpayuonu o2ieo:
TEPMOAHHAMHLIN pasyme nojam koe(pHLHjeHTa KOPUCHOT JleMOHCTpalHja pasaHIHTHX

JejcTea

MEXAHH3aMa NpeHoca Toninore

Enexkrpuuno n
MarHeTHO nojbe

e [Ipowmpusamne
3HAA 0
ENeKTPUTHOM
noJby H HErOBUM
KapakTepHCTHKaMa

o CTHUAHE 3HAA

CXBaTH MojaM HaeneKTpucara u 3Hahe
HaUuKHe HAeJIeKTpHCaBaba Tena 1
CMHCA0 3aKOHA O OJpKarbY
HaeneKTpHcarba

pasyme Ky0HOB 3aKoH

pasinKyje jaurHy eNeKTPHYHOT MoJba

HaenexkTpucaBatbe Tena. 3aKoH 0
0lpHaby HaeNeKTpUCaba

KynoHoB 3akoH

JauuHa eneKTPUHHOT NoJba,
eJIEKTPHYHH MOTEHLHjan

XoMOreHo H HEXOMOTEHO EJIEKTPHYHO

HayuHOM oOpa3oBatby

KOHTHHYHpaHo ynyhnBaTh yueHUKe HA NPHMEHY
¢puzuke y 6yayhem no3uBy W CBAKOJHEBHOM
KHBOTY KPO3 IIPUMEpE U3 Npakce

OuewmnBame
BpenHoBate OCTBAPEHOCTH MCXO0a BPIINMTH KPO3:

.

L

npahere oCcTBApEHOCTH HCXo1a
TECTOBE 3HaA

OxeupHu dpoj yacoBa no Temama

VBon y pusuky (3 4aca)

Kunemaruka (13 yacosa)

Munamuka (15 yacosa)

Kpy:kHo u potaudoHo kpertamwe (14 yacosa)
Tepmoaunamura (10 yacosa)

EnexTpuuHo 1 MarueTHo nosbe (15 uacosa)
JlaGopatopujcke BexOe (4 yaca)




0 (pU3HUKHUM
BEMYHHAMA KOje
neuHHIIY
MarHeTHO MoJbe H
KapaKkTepHCTHKaMa
MarHeTHor noJba
CTaJIHUX MarHeTa u
MarHeTHOr 10Jba
eJIeKTpHIHE CTpYje

H eNeKTPHYHH NMOTEHLHUjal, 0THOCHO
eJIEKTPHYHH HAMOH ¥ 3Ha Be3y H3Mehy
jadKHe noska U NoTeHlHjaa, OAHOCHO
HamnoHa

pasyMe 110jMOBe eleKTPHYHE HHHje
CHJIe M eNeKTPHHHH (IyKe

3HA YeMy je jeaHak paj eNeKTpHUHe
cuiie u Besy usmely pajga u
eNIEKTPHYHOT HANOHA

objacHn 0coOHHE MArHETHOT MOJba
CTAJIHUX MArHeTa W MarHeTHOT NnoJjba
eJIeKTPHUHE CTpYje

pasyme rojaM MarHeTHor (huykca u
rojaBy €NeKTPOMarHeTHE HHAYKLUHjE

noJbe 1 lHXOBO MpHKa3NuBaLe nomMohy
eJIeKTPHYHHUX JINHH]ja CHle.
Enextpuunn ¢ayke

Pany enektpuuHOM nosby, Be3a
n3mel)y pana M eNeKTPHUYHOT HarnoHa
Marnetno nosme.  MarnetHa
MHIYKLHja H

MarHeTHu Qayke

EnexrpomarneTHa nuaykumja.
dapasiejeB 3aK0H eNeKTPOMarHeTHe
MHAYKLHje
Hemoncmpayuonu ociedu:
HemoHcTpauuja nocTynaka 3a
HaeNeKTPHCaBamke Tena

Epcrenos ornen

JeMoHcTpauKja enekTpoMarHeTHe
MHIyKLMje

KOPEJIALIUJA CA IPYTUM NNPEAMETHUMA
e  CBHM CTPYYHH NPEIMETH Y KOjHMA Ce NIpUMEtbYje (r3uka

s Maremaruka

e PauynapcTBo H HH(pOpPMAaTHKA




Hasue npemera:
loanwbu hoHa yacosa:

Paspen:

]_ll-‘lJ'bEBH npeamMeTa -

Apyru

DH3UKA
68 yacoBa

[poay6ibuBame pasyMeBama U YCBajatbe HOBUX 3Haa U3 OCHOBHHUX 0011aCTH y KNACHYHO] M MOZepHO] (u3HLK;

- I'Ipon OJbHBAE pasyMeBaka 0 Hay4YHOM MHULIJLEHY H HAYUHHM METOdama W CxXBaTabe [IJHSHLIKC C/JIMKE CBETA.

HCXOIU
OBABE3HU U MPENOPYYEHH
TEMA LIWJEBH [To 3aBpuierky Teme ﬁ‘e‘nnx hie OuTH y cTawy CAJIPYKAJM 1O TEMAMA HAYHUH OCTBAPUBALIbA IMPOI'PAMA
* YcBajame OCHOBHHX e o0jacHH TojaM OCLWIALIH]a, BHXOB e Ocuunaumje y MexaHHUH, XapMOHMjcKe Ha nouetky Teme yuenuke yrosHaTu ca
3Hama U3 OClIkTIalMja HacTaHak Kao W KapakTepHcTHYHe oclHIaLuje; LM/bEBHMA H HCXOIMMa HACTaBe / yueka,
.;q‘ BEJIHYMHE OCLIMNIATOPHOT KpeTatba . Cnaﬁnﬂ.ne_, MPUHY/IHE, TPUTYIIEHe M1aHOM paja H HAUHHNMA OLCH HBakbA.
= (nepuo, yuecTaHoCT, aMIIuTY1a); ocuunauuje;
g * pasnnkyje cnofoame, NPHHYIHE 1 o EJeKTpOMarHeTHe OCUMIaLHje Ob6anun nacrase
5 NpHryLexHe ocuuﬂﬂu}{je; . PeonaHuuja. npe}lMeT cec pea.m-[ayje Kpo3 cnenche obanke
=} e o0jacHH HacTaHaK eJeKTpoMarHeTHUX HacTaBe:
OCHMIALN]a M YO'UH FHXOBY MPHMEHY; » TeopHjcka HacTaBa 68 uacoa.
e 00jacHH nojaM pe3oHaHLH]E H YOUH HheHY
MPHMEHY Y CBAKOIHEBHOM JKHBOTY. Mecto peanusaunje Hacrase
Teopujcka HacTaBa ce peannsyjy y yIHOHHLH.
¢ VYcpajame OCHOBHHUX e o0jacHM wITa Cy TANACH W KAKO HACTAjy; e MexaHHUKH TanacH, KapakTepucTHKe, )
3HaKd O TajlacuMa e 00jacHM HaCTaHaK €1eKTPOMArHETHHUX BpPCTE, HACTAHAK; Npenopyke 3a peanusauujy nacraee
Tanaca M pasiuKyje pasHuHuTe BpCTe o EJeKTpOMarHeTHH Tanac, * Kopuwhete ctpyune aureparype, wema,
eJIEKTPOMArHETHUX Talaca; KapakTepUCTHKE, BPCTE, HACTAHAK; (onmja 3a rpajockon, AeMOHCTPaLHOHKX
e o0jacHH NMPUMEHY eNeKTPOMArHeTHHX Pamap M meroBa NpUMeHa; CREAIETARA, PATLY XAGWEETY 3 QUIFKY,
TANACA Y CBAKOICBHOM XHBOTY (HA o TIpunnin cyrepnosHivse Talscs; KO{JHL[]T]G]-I:E elyKaTHBHHX Mporpama Ha
- npHMepy panapa); NOKpeTHH W cTojelin Tanacu; ?a 1yHapy;
g o 0o0jacHu NPUHLIKIN CYNEPO3NLLMje Tanaca; AKyCTHKA, M3BOPH 3BYKa; & SAsHOILRONEDCTHO EIRT RS TRNIRA O
3 ® pa3NHKyje MoKpeTHe o cTojehnx Tanaca; KapakrepucTuke 3Byka; OERPROM HR ROEKDETHE TIDHMBRS 13
[ CBAKOJHEBHOI KHBOTA U MpaKce;

® YOUH IITA CY U3BOPH 3BYKa, KAKBa je

paznuka u3mehy 3ByKa, TOHa W LIyMa;

& 00jacHH OCHOBHE KapakTepHCTHKE 3BYKa
e vouu nojary [onneposor edekta y

AKYCTHLH;

e oljacHu nojaBe HHTepdepeHLUHje;
e judpakuuje U nonapusaLje MEXaHHMYKHX

Tajdaca.

Joniepo edekar y akycTHLLM;
Hurepdepenuuja Tanaca;
Hudpakuuja Tanaca;
[Monapusaumja Tanaca.

e Paseujare 1 CTBaparbe TAKMHUYAPCKOr 1yXa
KOJ y4eHHKa, KPHTHUKOT MpHCTYyna y
peluaBaiby npodiema, HHAWBHAYAIHOCT ali 1
CMHCA0 32 capaliby U 3ajelHHYKO HalakKebe
pelueka;

e [InaHupame HHTEPAKTHBHUX METOA paja.




3padetba;
NpPHMEHH CTHMYJTHCAHE eMUCH]E.

[Monena nacepa;
Xonorpadunja.

e VYcBajame OCHOBHHX ® pa3iiiKyje npenamarbe o 00Hjarma e [lpenamarme CBETJIOCTH;
3Hama 0 CBETMIOCTH M J1a 00jacHH OCHOBHE o Qnbujame CRETIOCTH; OuemnHBamke
- 3aKOHMTOCTHMA 3aKOHHTOCTH TMpesaMara 1 oabujama e Orenana; BpeanoBaie 0CTBAPEHOCTH HCXOJA BPLIMTH
= OMNTHKE. CBETIOCTH; e Counpa: Kpo3:
g * o0jacHu orjiesano v COMHMBO H OCHOBHE o Hutepdeperunja cBeTIocTH; e qpaliese 0CTBAPEHOCTH HCXO0A;
= 3AKOHUTOCTH Tpeniamarba Kpo3 oBe o Jlupakiuja CBETIOCTH; ® TECTOBE 3HaMWA:
onTHiKe 06.JE[(T€; . o Tlonapusaunja cBeTAOCTH; ® TECTOBE NMPAKTHYHUX BELITHHA.
e ofjacHu riojase HHTepC]JEpt‘EHLlHJe, e Jlucriep3mja cBETAOCTH; -
nonapusaiMje U Iucrep3uje CBETIOCTH, o Jlonnepos edekar y ONTHLH. OKBHDHH ﬁn'ol 4aCoBa N0 TeMaMa
g o OCOHENAIMIS o iint G (6)
s 5 E e VcBajarbe 0CHOBHHX e o0jacHu rojaM KBaHTa U rnojam (poToHa; e [lojam Ksaura. ®otoH; : ganacu ------------------------------------------------ (};‘-g
EE¢ 3Harba KBAaHTHHX ¢ ofjachu Kana HacTaje oToederar; e Maca u umnync (oToua; A R e (
-] = csojcrasa EM * ofjacHu y3pok HacTaHka (oToeeKTa; o QdotoenekTpuuHn edekar: * KBanTHa CBOJCTBA €NEKTPOMArHETHOT -
85 % 3paterbi u e o6jacki KomnToHos edekar; e AjHINTAjHOR 3aKOH (hoTOENEKTPHUHOT b e
g g . MHKpOYECTHLIA. e o0jacHH TanacHa CBOjCTBA HeCTHLA. edexra; * Crpyxtypa aroma....... e (12)
E E : o KownToHoB edeKar CTpYKTYpa aTOMCKOT J€3TPa ..ccvverveninns (10)
E % g Je Bpoiwesa penauuja;
o Judpakumja enekTpoHa, eNneKTPOHCKH
= MHKPOCKOTI.
* VYcBajambe OCHOBHHX e ofjacHu cacTaB U CTPYKTYpPY aTOMCKOT Panepdopnos ornen, cTpykrypa aroma;
3HAH:A O CTPYKTYPH jesrpa; CrauvoHapHa cTalba U HUBOW €Hepruje
aroma. e 00jacHH CTALLMOHAPHA CTAHka W HUBOE atoma, bBopoBu mnoctynartu;
g eHepruje atoma; o KpantHu npenaszu, nodyhusarse u
§ o6jacuu Bopose noctynare; 3paverbe aToma;
& ofjacHu kaja HacTajy KBaHTHHM Mpenazy; PeHIreHcKko 3paterbe;
& o0jacHH KaKo W rJie HacTaje peHAreHcKo CrioHTaHa M CTHMYJMCaHa eMHCHja
g 3payere; 3paversa;
= pas/nKyje BPCTe PEHAreHCKOT 3padetha; . I'lp}[M'.?Ha CMOHTAHE M CTHMYJIMCaHe
Q pas/iMKyje CMOHTAHO 0L CTUMYJIHCAHOT eMucHje, nacepu;




¢ VcBajame OCHOBHHX
3HaHA O CTPYKTYPH
aTOMCKOT je3rpa.

CTpykTypa aToOMCKOr je3rpa

ofjacHu CTPYKTYPY aTOMCKOT je3rpa;
o0jacHu HacTaHak nAedekTa Mace H
CTPYKTYPY aTOMCKOr je3rpa;

oGjacHH panvoakTHBHE pacnae jesrpa;
o6jacHH HacTaHaK HyKJIeapHHX peakiuja,
¢ucuje u dysuje;

o0jacHH H NPHMEHH JETEKTOpE
pagHoaKTHBHOT 3paueiba;

3ALUTHTH 0]l PAIHOAKTHBHOT 3pavetha.

CTpyKkTYpa aTtoMckor jesrpa;

Jedext mace u CTAOUIHOCT ATOMCKOT
jesrpa;

PanuoakTHBHU pacmand jesrpa;
Hyxneapue peakumje, ducuja u dysuja
jearpa;

JeTekTOpH paaMOaKTUBHOr 3paycta
I"ajrep-Munepos Opojau K joHH3aUHOHA
KOMOpa;

Jlo3uMeTpu M 3aITHTA O]l 3pavera;
EnemenrapHe 4ecTule, rnojam H
KJ1acHpukalmja.

KOPEJIAUHUJA CA APYTUM NNPEAMETHMA
e Marematnka, OcHose efiekTporexHuke, CTpyuHH npeaMeTi




OCHOBE EJIEKTPOTEXHUKE

1. OCTBAPUBAIE OBPAZOBHO-BACIIUTHOI PAJIA — OBJIMUHA H TPAJABE

HACTABA
PA3PE]L ITPAKCA YKVYITHO
Teopujcka HacTapa Bexoe [MpaxkTuyHa HacTaRa Hacrara y 6noky
I 111 37 0 0 0 148
11 102 34 0 0 0 136

2. HUJbEBHU NNMPEAMETA

- CTHuame 0CHOBHHX 3Hatba M3 00/1aCTH eNeKTPOCTaTHKE;

- Cruuame OCHOBHHX 3Haba u3 00]1aCTH jEAHOCMEPHHUX CTPY]ja;

- Cruuame OCHOBHHX 3HaHa W3 00]1aCTH ENEKTPOMArHETHIMA,

- OcnocoOsbaBatbe yueHHKa 3a Mepetba 3 00J1acTH elleKTPOTeXHUKE;

- OcnocofibaBare yueHHKa 3a NMPAKTHUHY MPOBEPY M0jaBa v 3aKOHA M3 00JACTH €NEKTPOTEXHHKE;

- CrHuame 0OCHOBHHX 3HAWa O aHANW3H, 00paau, MPeCcTaB/balby W UHTEPNpeTAlHjH Pe3yaTaTa Mepetba;

- CTHuame OCHOBHHUX 3Haha M3 00/1aCTH HAU3MEHHUHHX Cprja. EliEMEHaTa ¥ KOJy Hau3MeHHYHE CprjC W BE3€ clIEMEHaTa,
- CrTHuake OCHOBHHX 3HaMba H3 00J1aCTH CIOKEHHX KOJIa;

- CTuuame OCHOBHHX 3HaWba U3 00/1aCTH CHIPErHYTUX H OCLIMIATOPHUX KONa;

- Cruuame OCHOBHUX 3Hawa u3 odnacth TpodazHux cucrema.




3. UWJbEBH, HCXO/H, OBABE3HHU U MPEMOPYYEHH CAAPKAJU U HAYHH OCTBAPUBAIA MPEJIMETA

IMpeu pazpen
UCXOOH
OBABE3HH H INPENMOPYYEHHU
TEMA LLIHBEBH Tlo 3aBpiueTky Teme );L:mﬂc he 6uTH y cTamy CAIIPAKAJN 1O TEMAMA HAYHH OCTBAPUBAIBA IMTPOI'PAMA

EnekTpocTaTuka

CTHLAke OCHOBHHUX
3Haiba 0 rnojaBama y
ENEKTPOTEXHHULIM,

CrHuame OCHOBHHX
3HaMA 0 MOjMY
HAEJIEKTPHUCaba 1
eNeKTPUYHIM
CBOJCTBUMA MaTepHje,
0 eNeKTPHUYHOM MOJbY,
OCHOBHHM
KapaKkTepUCTHKaMa H
nojagama y
ENEKTPHHHOM TOJBY;

CTHUamke 0CHOBHHX
3HAA O HAMOHY U
MOTeHLHjay;

« HaBeje, npepauyHa H ynotpedu mepHe
jeanHune;

« nedHHHIIE OCHOBHA U €NEKTPHYHA
CBOjCTBa MaTepije, Kao ¥ mojam
eNeKTPULIUTETA;

+ 00jacHH MOjMOBE: KOJHYMHY
eNeKTPULINTETA, HACTEKTPHCAHO TENO;

+ objacun KynoHOB 3aK0H W H3pauyHa cHlly
u3mel)y 1Ba HaeneKkTpucaHa Tena;

» ofjacHn U rpadMuKH MPHKAKE BEKTOP
MoJba Y HEKOj TAUKH 10Jba;

« ofjacHu nojam NOTEHIHjalia W HAMoHa,
H3pauyHa NoTeHUHja Y eNeKTPHIHOM
noJbY M HaMoH u3Mehy nBe Tauke;

+ o0jacHM nonapu3auujy u npodoj
IHeNIeKTPHKA.

TEOPHJA:

» [lojam mepuux jenunnua. Mehynapoauu
CHCTEM MEpPHHX jeHHHLIA;

o CTpykTypa MatepHje (MpOROIHULIH,
Moy NPOBOIHMIIN U H301aTOPH);

o Haenektpucato Teno (nojam M KoMHYHHA
HaeNeKTpUCcama);

+ KynoHos 3akoH;

¢ Enexrpuuno noswe (rpaduuko
NpelcTaB/batbe eNeKTPHYHOT 10Jba, jaunHa
M0Jba YCaMJbEHOT TaYKACTOT
HAENEKTPHCAbA, XOMOTeHO ENEeKTPHYHO
M0JLE, BEKTOP ENEKTPHYHOT NOoJka);

« Cuie y eNeKTpHIHOM N0JbY;

« EnexTpuuHM NOTEHLM|jaN N eNeKTPHIHH
HAIOH;

« Pancuna y eneKTpUUHOM NOJbLY;

« [lonapusauija auenekTpuKa;

Ha nouetky yu4eHHKe YNO3HATH ca UNIBEBUMA U
MCXO0/1MMA HAacTaBe / yuera, NJIaHoM paja H
Ha4YMHUMa OLICHHBaba.

Peannizauuja uacrape

* Teopujcka Hactasa (111 vacosa)
e jaboparopujcke BexOe (37 uacosa)

Bpoj yacoea no Temama
(Teopuja + BekOe)

o EReKTpocTaTika ....cocverierinnnn (25 + 10)
« JenHocMmepHe CTpYje .....coveeeeen... (56 + 20)
o EneKTpoMarHeTH3aM ................... (30 +7)

MecTo peanusaunje HacTase
Vunonuua u naboparopuja

Moaena ofe/betha HA TpyNe
Onemsemwse ce JEJIH Ha rpyne npujinKkomM
peanusauuje BexOH, y rpynu je 1o 15 yueHuka.

OuemHBaKE
BpenHoBambe 0CTBAPEHOCTH HCX0/1a BPLUMTH

Kpo3:

« npaliewe ocTBapeHOCTH HCXOA;

e TECTOBE 3Haba, MUCMEHE 3a/1aTKe;
*  YCMEHO H3Narame;

« TECTOBE MPAaKTHYHHX BEIUTHHA.




UCXOU

OBABE3HH H INPENNOPYYEHH

TEMA LHWBEBHU Ilo 3aBpLUETKY TeMe );:::HHK fie OuTH y cTamy CAJIPKAJM 11O TEMAMA HAYHH OCTBAPUBAILA ITPOI'PAMA

o CTHl2He OCHOBHHX » 00jacHH Nojam KanauHTHBHOCTH; o KanauuTHBHOCT ycaM/beHOT MPOBOAHMKA. INpenopyke 3a peann3auujy Hacrape
3HAWA O * H3pauyHa KanauMTUBHOCT MJIOYACTOT « KanauutusHoCT KOHAEH3aTOpa (Mojam
KAnaluWTHBHOCTH KOH/leH3aTopa; KOHJleH3aTopa, KanauuTHBHOCT miodactor | TokoMm peanusaluje cBake TeMe YBEK C€
KOHJIeH3aTopa, * HM3pauyHa eKBHBAJEHTHY KanalHTHBHOCT KOHJleH3aTopa, onTepehnBambe NPUAPIKABATH HCTOT NPUHLIAMA: TEOPETCKH
onTtepehuBamwy u pelHe, mapanesiHe U MELLOBHTE Be3e KOH/IeH3aTopa, NpoGoj AHeNeKTpHKa, BpcTe | 0BjacHUTH MOjaBy WK 3aKOHHUTOCT, MOTBPAHTH
pactepehusamy KOHJIeH3aTopa; KOHJIeH3aTopa); je pauyHcku (Tamo rae je To Moryhe) a onza
KOHJEeH3aTopa; « HM3payvyHa NnojeHHavHe HaNoHe H Be3uBame KoHAeH3aTOpa (pelHo, W3BPLUHTH JEMOHCTPALIH]Y UIH Mepetba y

onrtepehersa KO peliHe H MELIOBHTE Be3e napanenHo 1 MELIOBUTO BE3HBatLe naGoparopuj.

« Ocnocobsmasarme KOHJIEH3aTOpA. KOHJIeH3aTopa). TokoM Tpajarba TeMa PeaM30BaTH HajMare TPH
y4eHHKa 32 TeCcTa 3Haka W JBa MHCMEHA 3a/1aTKa, jefaH y
H3pauyHaBatbe MPBOM W jeflaH y PYroM MojyrojuiTy.
EKBHBAJIEHTHUX

g KanauuTHBHOCTH, [penmeTHH HACTABHUK MOXKe H3MeHHTH 10 10%,
Z Hanona v onrtepehersa a y3 carnacuoet Crpyunor seha no 20%

g Y pamTMuHTHM Be3ama NpenopyyeHor caapkaja.

g KOHEH3aTOpa;

8 I[Mpenopvke 3a peaansalHjy TeMe

=

EjleKTpocTaTHKa

Ha noueTky HacTaBe J1aTH KpaTak YBO Yy
HCTOpHjaT pa3Boja enekTpoTexHuke. CTPYKTYpY
MatepHje 00paaHTH Kao HacTaBak Ha MPeTXOAHO
3HaEe U3 (PU3MKE H XeMHuje.

Penno, napanenHo W MELIOBHTO BE3HBabE
KOHIeH3aTopa 0GjaCHUTH HA HEKOJINKO MpHMepa
a 0/IMax HaKOH Tora ypaauTu sexOe y
nabopaTopuju.

[punukom odpase oBe TEME YPaLHUTH BETHKH
Opoj 3aparaka




HCXOIH

OBABE3HH U NPENOPYYEHH

TEMA LHU/BEBH [lo 3aBpiueTky Teme ):;HHK he OuTH y cTamy CAJIPKAJH 110 TEMAMA HAYHUH OCTBAPUBAIA ITPOI'PAMA
+ Ocnocobmasare ¢ W3pavyyHaBa PelaTHBHY M arncolyTHY BEJXKBE: lpenopyke 3a peaJu3aunjy Bemxon:
yueHHKa 3a TPeLKy Mepera; I. ¥no3uaeawe ca 1abopaTopHjcKoM
MPaKkTHYHY MPOBEPY « ofpaljyje u TyMauu pe3ynTate Mepema; OTIPEMOM W MHCTPYMEHTHMa; » Jenna BexkOa ce paau Ba crojeHa WKONCKa
nojasa M 3aKoHa U3 + IeMOHCTpHpA MOHALIAKE HAeTeKTPHCAHHUX yaca M 3a TO Bpeme Tpeda ja ce ypaje cBa
obnacti Tena; 2. Knacudmkaumja MepHUX rpeiiaka, TayHocT Mepema 1 00paje pesynTar.
eNIeKTPOCTaTHKE; e JIEMOHCTPHPA TYHEHE H MPAKHEHHE Mepera 1 o6pajia pe3y/iTaTa Mepema; « YV maboparopuju Tpeba na Oyie 10BOJbHO
+ OcnocobbaBare KOHJIeH3aTopa; pajiHMX MeCTa Ja 3a JeAHUM PaHHM CTOJIOM
y4eHHKa 3a * H3payyHa W H3MEPH €KBHBAJIEHTHY 3. HaenektpucaHo Teno; Oymy [Ba 110 TPH YuEHHKA.
kopuuhemwe KanaluMTHBHOCT Be3a KOHAEH3aTopa. « H3Boheme BexkdH ycarnacuTH ca TEOPHjCKOM
OCHOBHHX MEPHHX s [PHMEHH Mepe 3alITHTe Ha pajy. 4. Mepetbe KanaunTHBHOCTH, [Ty Hethe | HACTABOM TaKo l1a oarosapajyhe Bexbe ciene
HHCTpYMEHaTa. MPaXhEemhe KOHAEH3aTOpa; 0IMaxX HaKOH 06pajie TeOpHjCKOr rpaauBa.
« VYxonuko je moryhe, naboparopujcka Mepera
5. BesuBame KOHIEH3aTOpa. MOTBPANTH PAYYHCKHM [yTEM, HIH yPaIHTH
oarosapajyhy cuMynauujy Ha paduyHapy.
= « Y ciyuajy HepocTaTka notpeGHe onpeme 3a
g Heke BexOe, ypaauTh oarosapajyhy
E CHMYJIallnjy.
2 « HM3Bewraje yueHnKa o peaau30BaHUM
E— Bexbama nperjenari npUIMKoM nposepe
s NPaKTHYHHUX BEIITHHA.
;5 « Hakon cBakor uuknyca Bex0u, Kpo3

WHIHBHIYAIHH pajl YIeHHKa, OUEHHTH HHBO
CaBIAZAHOCTH CTEUEHUX MPAKTHYHHX
BEIITHHA.

o HMHcHCTHpaTH Ha MO3HABaKY W MPHMEHH Mepa
3aWTHTE Y NadopaTopHju

Ipenopyke 3a peajin3aunjy BemxOH y Temu
EnexTpocraTuka

[1pe nouerka pajga y nabopaTopyjy yno3HaTH
YUEHHKE ca OMPEMOM H HHCTPYMEHTHMA H
nedHHHCATH MepHe Tpelike. JleTabHo
o0jacHUTH yueHHLHMa oOpany pesynrTata
Meperba.




HCXO0IU

OBABE3HH U NPENOPYYEHH

TEMA LHHJEBU Ilo 3aBpuieTky Teme it:fuux he Gutn y cramy CAIIPKAJU 110 TEMAMA HAYHUH OCTBAPUBAKA MMPOT'PAMA
CTHuAake OCHOBHHX e peduHHLIE jeaHOCMepHY cTpYjy u nojmose | TEOPHUJA: Ipenopvyke 3a peaJu3aunjy HacTaBe 32 TeEMY
3HAMA O eJIeMEHTHMA Ka0 IITO CY MO3MTHBHA W HeraTUBHa cTpyja, | « [lojam jenHocmepHe enekTpuuHe cTpyje JeaHocmepue crpyje
eNeKTPHUYHOT KOoJa (DH3HYKN U TEXHHUKH CMEp CTpyje: (nejcTBa eneKTpUUHE CTPY]E, jaunHa n
BHXOBO] YIIO3H; * W3pavyHa jaulHy cTpyje; I'YCTHHA e/IEKTPHYHE CTPYje); Ha nouetky oBe Teme 00jacHUTH (PUIHUKY

+ 00jacHH M M3pauyHa ryCcTHHY CTpyje; e [lojam enekTpUYHOr KONA U HErOBH CYWITHHY cTpYje, (PU3HUKH U TEXHUUYKH cMep,
OcnocoObasarme o nedHHHLIE ENEKTPHYHO KOO M YCIIOB 1A Yy eneMeHTH (eJIEKTPHUHH reHepaTop, NO3HTHUBHY H HEFATHBHY CTPYjy.
yUeHHKa 3a KOJy Teue cTpyja; €NeKTPOMOTOPHA CHITA IeHepaTopa, JlaTi npakThYHe BPEAHOCTH 3a IYCTHHY CTpYje
M3padyHaBame + 00jacHu ejleMeHTe eNeKTPHYHOT KOJa; NPHjEMHUK, NPeKnaayd, MpoOBOHNLN); Koje ce cycpely KO eNeKTpHYHHX HHCTANALM]a,
KapaKTEPUCTHYHUX + 00jacHH eNeKTPOMOTOPHY CHITY « OrtnopHuim (e1eKTPHYHA OTIIOPHOCT, TpaHcopmMarTopa M ci.
BENMYMHA Y reHeparopa; OTMOPHOCT NPOBOHHKA, 3aBUCHOCT I[Tpunukom odpaae oBe TeMe YpaaHTH BENHKH
ENEKTPHUHHM + 00jacHM K U3pavYHA ENeKTPUUHY OTIOPHOCTH O]l TEMENepaType, 6poj 3anaraxa. Kox pewasara clioyeHux Kona
KOJIHMA; OTNOPHOCT; eNeKTPHYHA MPOBOIHOCT); yBexbaTH nucarme noTpedHUX jenHauuHa 3a
e HaBele BPCTE OTMOPHHUKA; » OMOB 3aK0H (pedepeHTHH cMep cTpyje U (hopmiupare cucTeMa jeIHauMHa, a pelaBaTi
CrHuame 3Hawba o + 00jacHM eIEKTPHUHY MPOBOAHOCT; HaroHa); camo cHUCTEME jeHAYMHA Ca TPU Heno3HaTe
@ OCHOBHMM 3aKOHMMa | » fAeduHMIIE, o0jacHH 1 npuMeryje OMOB » Mepetse cTpyje H HaMoHa; BENMUHHE.
§ eNeKTPUYHOT Kosa 3aKOH; « [Ipeu Kupxodos 3akoH: OGjacHUTH TIpeTBapatke HAMOHCKOT reHepaTopa
5 (Omos, 1 u 11 « OMHLIe Mepere CTpyje, HaMoHa, OTHopa, « [lynos 3akoH; Y CTPYjHH W OOpHYTO Ma 3aTHM NOKa3aTH Kako
g Kupxodos, [lynos CHare W paja; « ENexTpHuHM pan  eNeKTPHYHA CHAra; ce pellaBajy ClOMKeHa KoJia Ha Taj HAuMH.
= 3aKOH); « nedunnlle, objacHu 1 npumern [Ipsu Mepere eeKTpHYHE CHare:
E Kupxodos 3akoH; « Pelasame npoctor koja ca peaiHum
s OcnocoGbaBame e peduHHlIe H PUMEHH [1y108 3aK0H; reHepaTopoMm;
é‘ YUEHHKA 34 PellaBame |  M3pauyHa cHary u paj nomohy Llynosor « CHara reHeparopa, cHara npHjeMHHKa,

MPOCTHX H CHONKCHHX
CJIEKTPHYHHUX Kona:

3aKOHa;

* pellasa npocTa KoJia ca peanHum
reHepaTopoM;

« U3padyHa CHAry reHeparopa M cHary
npUjeMHUKa;

« o0jacHH pexuMme paja reseparopa;

« pellaBa pasH4iHTE BE3€ peailHUX
reHeparopa;
nedHHALIE CTPYjHH reHepaTop;

« ofjacHu nperpapare CTPYjHOr reHeparopa
Y HarNoHCKH H 06pHYTO;

*  U3pauyHa EKBHBAJIEHTHY OTMOPHOCT
Pa3HUNTHX BE3a OTMOPHHUKA,

« pelnasa npocrta Koja nomohy yonmrenor
OmoBor 3aKkoHa;

Koe(pUUHjeHT KOPHUCHOT JejcTBa
reHeparopa;

« Pexumu pana reHeparopa (pexuM npasHor
X012, KpaTKOT Croja ¥ pexnM MakcHMallHe
KOPHCHE CcHare);

» Hanoucku reseparop (penHa U napaienHa
Be3a reHepaTopa, eKBUBaJIEHTHH
reHeparop):

« CTpyjHu reHepaTop (MaeanaH u peaiau
CTPYjHHU reHepaTop);

» [lperpapame cTpyjHOr renepatopa y
HAMOHCKH W 00PHYTO;

« BesuBarbe OTNOpHHUKA (peiHO, NapaseiHo U
MELIOBUTO BE3UBAILE OTIIOPHHKA);




HCXOIH

OBABE3HHU U INPENOPYYEHHU

TEMA LHHUJBEBHU Ilo 3aBplIeTKy TeMe );:::HHK he GuTh y cTamy CAJIPIKAJN TIO0 TEMAMA HAYHUH OCTBAPUBAIA IMTPOT'PAMA
o nedununue, objacHu v npumMenn pyru « VYonuwrtenu OMOB 3aK0H (peluaBare Kona
Kupxodos 3akoH; nomohy yonmrtesor OMOBOr 3aK0Ha);
« ozpenn HanoH u3Mehy aBe Tauke y kony 1 | « Jpyru Kupxodos 3akoH (nojam cnoxeHor
NOTEeHLHjane y Koay; eNeKTpUUHOr Kona, Aepunuumja Jpyror
e HAMMILE CUCTEM je/IHAYMHA 33 PellaBatbe Kupxotogor 3akona, onpeh1Barbe HanoHa
CIIOKEHOT KONa; usmely Age Tauke y kony, oapehusame
« pellaBa CJ0XKeHO KOJIO ca [IBe KOHTYpe noTeHLHjana y Komy);
AHpeKTHOM npumeHom [peor u Jpyror + Pemapatbe clIOWeHHX Kola (IMPeKTHOM
Kupxodgosor 3akoHa; npumerom Ipsor u Ipyror Kupxodosor
+ pellaBa cJ0KeHa KONa NPeTBapabem 3aKOHa, Ka0 M MPETBapambeM HarnoHCKor
CTPYJHOT reHepaTopa y HAMoOHCKH U reHepaTopa y cTpyjHH 1 00pHYTO).
0OpHYTO.
2
z « Ocnocobmasarme « ynorpeb/baBa MEPHE aHaJIOrHe W BEXBE: Ipenopyke 3a peanu3aunjy BexGu y Temu
5 YueHHKa 3a OUrHTajHe HHCTPYMeHTe (amnepmerap, I. Yno3aHaBawe ca MEPHOM ONPEMOM U JenHocMmepHe cTpyje
2 MPaKTHYHO BOJITMETAp, OMMeTap); uHeTpymenTuma. Kopuuhewe aHanorHor u
g MPOBEPaBaE MojaBa | « MOKAXKE IEjCTBA ENEKTPHUHE CTPYje; OUTHTATHOM MEPHOT HHCTPYMEHTA; Ipe noueTka Mepetsa, YNO3HATH YUEHUKE ca
§ 1 3aKOHA 13 « HM3MEPH HAMOH, CTPY]Y U ENEKTPUUHH HHCTpYMEHTHMA U ipubopom koju he 6utu
2 JjeaHOCMEpHHUX cTpyja; OTNOp Yy KOmy; 2. Mepemwe HarnoHa, cTpyje U eleKTpHYHOT kopuuihien (aMnepmMeTpoM, BOITMETPOM,
- * M3MEPH CHAary y KOIy: oTnopa: OMMETPOM, MOTEHLIHOMETPOM, PEOCTATOM,

« Ocnocobbasarme
YUEHHKA 33 MEPEH:Ee
ENEKTPHIHHX
BEJIHYMHA.

« mnpoBepu OMOB 3aKOH;
« mnposepu [1psu u JIpyru Kupxodos 3akon;
e HM3MEPH ENEKTPOMOTOPHY CHITY, HAMOH HA

orntepeheHOM reHepaTopy M YHYTpallkby
OTIOPHOCT reHepaTopa;

+ H3payvyHa H U3MEPH €KBHBAIICHTHY

OTNOPHOCT pas/iniUTHX BE3a OTIOPHHUKA]

* pellaBa NpocTo KOJO ¢a BHLIE reHepaTopan

MPOBEPH PeLleHa MEPEEM;

* peEllaBa CJI02EHO KOO H NPOBEPH peLlCHa

MEPEHEM]

* [PUMEHH MEPE 3alITHTE Ha paiy.

3. Mepeme cHare;

4. OMOB 3aKOH;

n

TMpeu u [Ipyri Kupxogor 3akoH;
6. Bese oTnopHuKa;
7. HanoHCKH W CTpYjHI pa3ieNHUK;

8. 3aBHCHOCT OTNOPHOCTH OJI TEMIEPATYpE.

HSBOPHMa Hamajamba...) 1 06jacHNTH 1M KaKo ce
OUHUTABA]Y AHANOTHHU A KAKO JUTHTAIIHH
HHCTPYMEHTH.




HCXOIH

OBABE3HH U INPEMOPYYEHH

TEMA HHWbEBHU ITo 3aBplUETKY TeMe );:;E-HHK hie 6uTH y cTamwy CAIPKAJN MO TEMAMA HAYHWH OCTBAPHUBAIA ITPOTPAMA
CTHUaHe OCHOBHHX « o0jacHH nojam MarHeTa, MarHeTHOT MOJbA; TEOPHJA: Ipenopvke 3a peajin3aunjy Hacrage
3Hatbha 0 MarHeTHUM « rpahMuKH NPeaCcTaBd MarHeTHO MOJbe; « [lojam marHeTHOr noJsba (Mojam u BpeTe EnlekTpomarneruszam
CBOjCTBMMA MaTepuje, | « 00jacHH MarHeTHa CBOjCTBA MaTepHje; MarHera);
MarHeTHOM TMoJbY, * HaBene Moueny MarHeTHHX U » ['paduuko npeacraB/barbe MarHeTHOT [Tojam MarHeTHOT nosba 06panuTH ociamajyhn
eNeKTPOMArHeTH3MY H (hepoMarHeHTHX MaTepHjana; nosba; ce Ha MPeTXO/HO 3HaWe W3 OCHOBHE WwKone. [To
HErOBO] MPAKTHYHO] « 00jacHH W U3pavyHa MarHeTHY HHIYKLH]Y « MarseTHa cBOjCTBa MaTepHje (MarHeTHa moryhHOCTH Mokasati meros o0k momohy
MPUMEHH; CTpYj€ Yy NpaBoM MPOBOJAHHKY H OAPEH nepmMeabHIHOCT, BPCTE MAarHETHUX rBO3/IEHE MHIbEBHHE.
HEeH cMep; marepujana); [TpHHLMN paja eneKTpoMOoTOpa M reHepaTopa
« ofjacHW MarHeTHY MHAYKUM]Y Y HABOjKY M | o MarHeTHa MHIYKLIKja; jemHoCMepHe cTpyje 00paanuTH Ha peanH|uM
HAMOTajy 1 OZIPeIH HEH CMEp; « buo - CaBapoB 3aK0H (BEKTOP MarHeTHe npUMepHMa.
« of0jacun Marehere pepoMarHeTHHUX WHIYKLHje U BEKTOp MarHeTHOT 10Jba); MeljycoGHy HHAYKLMjY U BPTIOMKHE CTpy]je
MarepHjana v MarHeTHH XMCTEPE3HC; + AMnepoB 3aK0OH (MarHeTHO MoJbe 00panuTH NPBEHCTBEHO OMHUCHO.
« ofjacHH mMarHeTHo Koo 1 Kan- NpaBOJIMHH]CKOT MPOBOIHKA, MArHETHO
XONKHHCOHOB 3aKOH ¥ U3pavyyHa BellHIHHE noJbe HABOjKa W HAMOTAja);
= Be3aHe 33 MarHeTHO KOJIIo; + Marneheme (hepomMarHeTHHX MaTepujana;
< » 00jacHH W U3pavyHa eNeKTPOMAarHeTHy H e MarHeTHH XHCTEPE3HC;
E eJNeKTPOAHHAMHYKY CHIIY H Oipe/id lbuXoB | o (DiyKc BEeKTOpa MarHeTHe WHAYKLHjE;
z cMep: o MaruetHo koso. Kan-XonkHHCOHOB 3aKOH;
g « ofjacHn Mapanejes 3aKOH H HEroBy « EnextpomartneTHa cuna (nojam
2 NPUMEHY KO PaBOJIHHH]CKOT eJleKTpoMartHeTHe cuie, oapehusame
g MPOBOJHHKA, HABOjKA W HAMOTaja y BEKTOPA €IeKTPOMarHeTHE CHIIE);
5 MarHeTHOM MOJbY; « EnextponuHamuyka cuna (y3ajamMHoO

« OpeiH CMep HHIYKOBAHE eleKTPOMOTOpPHE
CcHIE;

« ofjacHM NPUHLKN paja reHeparopa
jenHocMepHe cTpyje;

« ojacHM NPUHLMN paja eleKTPOMOTOpa
jeHOCMepHe cTpyje;

« 00jacHH cCaMOMHIYKLH]Y M U3padyHa
MHIYKTHBHOCT HAMOTaja;

« 0oQjacHu y3ajaMHy HHIYKLH]Y;

« o0jacHH NPHHLKI paja TpaHc(hopMaTopa;

« 00jacHH NojaBy BPTIOKHUX CTpYja.

JIeJIOBak:€ JBA MPOBOJHUKA Ca CTPYjOM,
onpeljuBame BEKTOPA ENIEKTPOIHHAMIYKE
cHie);

« Hagojak 1 HamMOTaj y MarHeTHOM TIOJbY;

« EnextpomarnetHa unaykumja (Papanejes
3aKoH, JIeHLIOBO NMpaBnio);

« HuaykoBaHa eleKTPOMOTOpPHA CUIA Y
HAMOTajy  MPaBOIMHHjCKOM MPOBOIHUKY,
cMep HHAYKOBaHE eMc);

« EnexkTpoMoTOp je/lHOCMEpHE cTpyje H
reHepaTop jeZIHocMepHe cTpyje;

« HumykTHBHOCT KOJa (MHAYKTHBHOCT
Kajema, 3aBUCHOCT WHIYKTHBHOCTH 01
Opoja HaBojaka, AMMEH3H]a K je3rpa);

» EnextpoMoTOpHa cula cCaMOMHIYKLHjE;




HCXO0IH

OBABE3HH U NPENMMOPYYEHHU

TEMA LHUJLEBH [lo 3aBpieTky Teme };:-:HHK he BuTH y cramy CAJIPAKAJU TIO TEMAMA HAYHUH OCTBAPUBAIGA ITPOIT'PAMA
« MehycoOna nHaykuuja;
« Tpanciopmarop;
« BprnoxHe crpyje.
2
= e OcnocobbaBame « TOKaXKe Y3ajaMHO [€jCTBO MarHera, BEJXBE:
§ YUeHHKa 33 MarHeTa U MeKor reoxkla, Kao u 1. MarHeTH 1 eNeKTPOMarHeTH;
= NPaKTHYHO €JIeKTPOMAarHeTa;
g NpOBEPaBatbE M0jaBa | » H3MEPH WHAYKTHBHOCT Kanema; 2. KanemoBu;
E W 3aKOHa U3 00IacTH * W3BOIM 3aK/BYUKE O MPOMEHH
3 €JIEKTPOMarHeTH3Ma. MHIYKTHBHOCTH Y 3aBHCHOCTH 0 mpomeHe | 3. EnekTpoMarHeTHa MHIyKUMja.
= Opoja HaBoja, 1MMEH3Mja M je3rpa;

e« II0KakKe NpuMepe caMOMHIYKLHKje H
objacHu npuMepe W3 Mpakce;
* NpUMEHH Mepe 3aluTHTEe Ha pany.




Jpyru paspen

HCXO0IU
OBABE3HH U NPENMOPYYEHH
TEMA UJBEBH Ilo 3aBpiueTky Teme yueHuk hie GuTH y crarm HAYHH OCTBAPHUBAIA ITPOTPAMA
1 EHSLRY, {u - RS CAJIPYKAJH 10 TEMAMA
+ VYno3HaBawe yUeHHKA | ¢ OTMHIIE MPOH3BOALY HAWIMEHHYHE Tlojam 1 3HAYa] HAM3IMEHHYHE CTpYje. Ha nouerky yueHHKe yO3HATH ca LHILEBHMA H
y P Y ) i pyJ Yy y
ca HAUMHOM J100Hjamba eJeKTPOMOTOPHE CHIIE; JloGujatbe NpocToneproanyHe MCXOIMMA HACTaBe / yuerha, MIaHoM paja u
HaH3MEHHY He « HaBejle NnapameTpe HAU3MEHHYHHX eneKTpoMoTopHe cune. [eHepaTop HauHHHMa OLCHHBAbA.
e/IeKTPOMOTOPHE BeJIHUMHA, H3PaYyHa BPeHOCTH H NPUKaKe HaM3MeHHY He eNeKTPOMOTOPHE CHITe;
cue; rpaguKoMm; [NapameTpH HaH3MEHHYHHX BEJIHYHHA Peanmzaunja nacrase
o CrHuake TEOPUJCKUX | » NPEACTABH HAHIMEHHYHE BETMYHHE (TpeHyTHa BPEeHOCT, aMIUIMTY1a, NepHO/a, | » TeopHjcka Hactasa (102 uaca)
3HAbA 0 OCHOBHHM nomohy BpeMeHcKHX Jujarpama, (aszopa u (aza n nouetHa asa, yuecTaHoCT, KPY*KHa | o BexkGe (34 uacosa)
BEIHYMHAMA Y KOMIUIeKCHHUX Opojesa; YUECTAHOCT, CPekba BPeIHOCT, e(heKTHBHA
obnacTH - caﬁupa H GEL}GHMH. HaHU3MEHHYHE Bpe,ﬂ.HOCT); chu yacoBa no reMama
HAM3MEHHYHHX BEJIHUNHE. [lpencraBbatbe HAMSMEHHUHIX BENHYMHA | o HausMeHuuHe cTpyje ... e (1448)
@ ZTPYJa: . %C'M"h}' BPEMEHCKHX IHjarpama; e EjemenTH y Koy Hansmenudne crpyje (18+10)
=
= « Cruuame TEOPHjCKHX e/ICTaBJbAbE HAM3MEHHYHHUX BEJTHYHHA
z I PH né’ ohy barope: * Bese eflevenata y Koty Hau3MeHUHe
5 Moy Pa, CIPVIE  scssimmmiimse (28+10)
2 OpRCIETARBARY l'lpen;;lrambame Hauameg{m_mux BENIIHHA CHOMEHA KOMA cevveerececereieresencenaneens (18)
- H3MEHHY HHUX n M HHUX 5
= HAISMONH OTO ¥ BORELICRS e CriperHyTa u ocuMiaTopHa koaa ....(13+6)
= BETHYMHA H Cabuparme U 0/ly3uMatbe HAN3MEHHTHHX
o : TpohazsHH CHCTEMHU ..veveereererreraeesesnenss (12)
z onepauujama Haj BEIHYMHA.
= HAU3MEHHYHUM .
= A MecTo peanu3aumnje HacTaBe
BEJIHYMHAMA; s
Yuuonuua v naboparopuja 3a Benbe
« OcnocodbaBame
Mojena one/bea Ha rpyne
YUeHHKa 33
Onesberbe ce 181 Ha rpyIie NpHIHKOM
s e canusaumje BexkOH, y rpynu je no 15 yueHuka
napamerapa P J » Y TPYIH y '
HAM3MEHHY HHX
OuemnBame
BCIIM4YHHA.
BpenHoBare 0CTBAPEHOCTH HCXOAA BPLUHTH KPO3:
« npahierse 0CTBAPEHOCTH HEX0a;
+ TECTOBE 3HAKA, MHCMEHE 3a/1aTKE;
* YCMEHO M3/arame;
« mnpalieibe 0CTBAPEHOCTH UCXOA;
+ MPOBEPY MPAKTHYHUX BELITHHA.




HUCXO0IH

OBABE3HH U NPENOPYYEHH

TEMA LIM/BEBH [To 3aBpiueTky Teme )g?uux he OuTH y cTaby CAIPAKAJH 110 TEMAMA HAYHH OCTBAPUBAA ITPOI'PAMA
Ipenopvke 3a peaauzauujyv HacraBe
+ OcnocodbaBatbe « HMeHyje H OJpelH rpellKe Mepeba BEKBE: Ilpeamernn HacTaBHUK MoO¥e H3MeHHTH a0 10%,
YueHHKa 3a * MO0AELIABA OCLMIOCKON 33 MEPEHHE; (3a obnact Hausmenuune crpyje) a y3 carnacHoct Ctpyusor seha 1o 20%
kopuuifiere « TpHMemYje Mepe 3alTUTEe Ha pagy u Yy Npenopy4yeHor caap:xaja.
pasIHYHTHX BPCTA naboparopuju 1. VnosuaBame yueHuka ca Mepama ) ]
€/IEKTPOHCKHX » pa3juKyje KapaKTepHCTHKE aHANOIHHX W 3aLUTHTE Ha pajy, Npudopom 3a Toxom Tpajama Tema peannzoBath Rajaks. TP
HHCTPYMEHATa; JAHCHTATHHX HHCTPYMEHATA; eleKTPUUHA Mepera, MakeTama i IRCTA 3HAlEA U B9 THEMENHA 3aTlaTKa, - Jelat y
HHCTPYMEHTHMA; MPBOM H jeflaH y APYroM NoiayrofniuTy.
+ OcnocoOsbaBate .
YUEHHKA 3a 2. T'peuixe mepema (AnconyTHa H lpenopyke 3a pea.rlfnam[w Teme
kopuuhiewe penaTHBHa rpeiika. BpcTte rpemaka: Hamsmen e crpvie .
PazAMYUTHX METOA rpybe, cayuajhe, cuctemarcke). Obpana Ha: noderxy oGpane HAMSMEHHUHUX CTpyja
Mepersa: pesynrara, [pe/IcTaBsbate pesyiiTara 00paauTH OCHOBHE MOjMOBE H3 TPHIOHOMETpH]E.
Mepera; YKOIMKO HHCY oOpahienn y MaTeMaTHLM:
o OB bHEE nepuHHCATH TPHTOHOMETpHjCKe ¢]}.’HKLLHJB, TOK
YUEHHKa 33 paziininTe 3. EnekTpoHcKH reHepatopH TpHTOHOMCTPHJCKHX q?yHKu"Ja’ fojaM pananjana.
HauuHe obpane u (RC reneparopu, renepatopu (yHkuHja Taxolje, oﬁpanuml HojaM, MOALYO W apryMeHT
NPHKA3UBAILE — NPUKA3UBAIbLE HATIOHA PA3IHYHTHX KOMILIBKCHOT Bpoja (MO3Ke €& DealHIoBaTi H y
o pesyiTaTa Mepema. OBTHKA OCIIIOCKOTIOM); capaibk ca HaCTABHUKOM MaTemMarhke). JletamHo
z o0pasnTi napaMeTpe Hau3MEeHHYHHX BeJnyHHA. _
5 [punukom odpane oBe Teme ypaanuTu BETHKH Opoj
2 4.  Ocuunnockonu (rnoaeuiaBame saliaTaka, .
z OCLIHJIOCKONA, M0 /IellABAE DipenopyRie i peikiid e ]y Be?“ﬁ"
E (PEKBEHLHICKH KOMTIEH30BAHE COHJE, e Jenna BexxOa ce paau JIBa criojeHa LIKoJcKa
3 BHIIEKAHATHN Pa): Meperbe yaca 1 3a To BpeMe Tpeba na ce ypaze cBa
c jeNHOCMEPHOT W HAM3MEHUYHOT HAToHa Mepetba i obpane pesynrath. Beikbe ce mory

OCHHITOCKOIOM.

OpraHu30BaTH y JIBa MK TPH LMKIyca, Beh
npema MoryhHocTHMa LWKoJIE,

« Y nabopatopuju Tpeda na Oyne 10BOBHO
paaHHX MEecTa 11a 3a JeJIHUM PalHHM CTOJI0M
Oyny nBa a0 TpH YUEHHKA.

« VYkouuko je moryhe, nabopatopujcka Meperba
MOTBPAMTH PAuYHCKHUM TMyTeM, HIIH YpaauTh
oaroeapajyfily cuMynaiMjy Ha pauyHapy.

« Y cnyuajy Henoctatka notpedHe onpeme 3a
HEKe 071 Be:KOHM, ypaauTth oarosapajyhy
CHUMYNALN]y WIH JAeMOHCTPALM]Y.

« M3eewraje yueHuka o peaiu30BaHuM BexkbaMa
nperneiaTi NPHIKKOM NpoBepe NPakTHUHUX
BELUTHHA.




TEMA

LHH/bEBH

HUCXOIHU
ITo 3aBpiieTky Teme yuyeHuk he OuTH y cTamy
Ja:

OBABE3HH U MPENOPYYEHH
CAJIP)KAJH 1O TEMAMA

HAYHH OCTBAPUBAIbA ITPOTPAMA

EjleMeHTH y KOy HAH3MEHHYHe CTpyje

Vnosnapaise yuennka
ca efIeMEHTHMA Y
KOJY HAW3MEHHYHE
crpyje:
HU3pauyHaBame
HMIeaaHce
efeMeHara;
H3pauynaBare cHare
Y KOJIMMa Y KojHMa ce
Hanase OTNOPHHK,
Kasnem MM
KOHIEH3aTOp;

« HalpTa BpemeHcke M (pasopcke aujarpame
3@ HamoH M CTPYjY ¥ KOMY HaH3MEHNYHE
cTpyje y KOMe ce HanasH jeaaH ol
e/leMeHarTa: OTIOPHUK, KalleM WK
KOHZIEH3aTOp;

« W3pauyHa KOMILUIEKCHE UMIIeJaHce
elleMeHarTa, peakTUBHY OTIHOPHOCT Kalema
1 KOHIeH3aTopa;

¢ OMNHILIE NOHALIALE KAlleMa y KOty
JENHOCMEPHE H KOJTy Hau3MEHHUHE CTpYje:

« OMNHIIE NOHALIAKE KOHISH3aTOpa y KOJy
JjenHocMmepHe cTpyje HY Komy
Hau3MeHHYHE CTpYyje:

o onpenau thasnu nomepaj usmel)y vanouna u
CTpYj€ 3a eNeMeHTe ¥ KOy HaH3MEHHYHE
cTpyje:

¢ neuHuLIe W U3pPaUyHABaA CHAre 3a
elleMeHTe y KOy Hau3MeHHYHe CTpyje:

s HANWILE U KOPUCTH MPUIMKOM peluaBara
3apataka OMOB 3aKOH 3a e(heKTUBHE
BPEIHOCTH CTPYje U HAroHa;

¢ HarMie H KOpHCTH IT]JHJ'IHKGM peLUaBaH:a
3azataka OMOB 3aKOH 33 KOMIUIEKCHE
BPEAHOCTH CTPYje 1 HAIOHA.

* 0JIeCH OCLLMIOCKON W H3MepH napameTpe
HAU3MEHMYHOT HAMOHA (AMILTUTY LY,
nepuo, GppeKBeHIIn]jy);

® [0JECH OCLIMIOCKON U u3Mepy (asHy
pasnuky;

¢ W3IMEpPH AKTHBHY, PEAKTUBHY, IPHBHLHY
cHary u (paKTop cHare;

e KOPHCTH Pa3fiHuyNTe METOE 3a MEpeHse
CHAra y KoJiMMa Hau3MeHHYHE CTpYje;

+ TpoBEpaBa OCHOBHE 3aKOHE
@JIEKTPOTEXHHUKE MEPEHEM HAU3MEHUYHE
CTpYje ¥ HAHIMEHHYHOT HaMoHa;

« EnemenTn y Koy HaH3MeHHUHe CTpYyje;

« OTNOpHUK y KOMY HAM3MEHHYHE CTPYje:

« Kanem y kony jennocmepse ctpyje;

« Kanem y Kojy Hau3meHW1HE cTpyje.
PeakTHBHa OTMOPHOCT Kalema;

+ KomngensaTop y Koy jeqHocMepHe cTpyje
(Mymehe H NpakbEHhe KOHASH3aTOpPa);

« KoHzaeHsaTop y Koy HaH3MEHHYHE CTpyje.
PeakTHBHA OTNOPHOCT KOHAEH3ATOPA;

« CHare y KOJly HaH3MEHHUUHE CTpyje (nojam
TPEHYTHE, AKTHBHE, PEaKTHBHE W NPHBHIHE
cHare);

« CHaray xoxy ca otnopHukoM. CHara y
Kkony ca kanemoM. CHara y kony ca
KOHIEH3aTOPOM.

BEWBE:
(3a obnact EneMeHTH Y KOMY HAWIMEHUYHE

cTpyje)

1. Mepewe dpexBeHLtje 1 (a3te paznnke
OCLIHIOCKOTOM

(Mose3upawe ocumnockona u PC pauynapa,
PC ocuunockonu;)

2. Mepete akTHBHE, peakTHBHE U MPUBUAHE
cHare W (paKkTopa cHare; BaTMeTap, BapMerap.

3. Mepemwe HaM3ME@HHYHOT HAarnoHa M cTpyje
aHaNorHUM MynTHmMeTpom (nposepa OmMoBOr
3akoHa, Ipeor u Ipyror Kupxogosor
3aK0HA);

Ipenopyke 3a peanusaunjy teme Enementn y
KO0JIY HAH3IMEHHYHE cTpYje

JertabHo 00paiHTH CBE €lIEMEHTE Y KOJY
HaM3MEHHYHe CTpyje upTajyhu BpeMeHcke H
(azopcke nujarpame.

O0jacHNTH 1WTa Ce IELIABA Ca eNEKTPHYHOM
EHEPrHjOM Y HHMa.

[Tpunukom obpaje oBe TeMe YpaauTH BENHKH Opoj
3ajaraka.

TokoM Tpajamba TeMe pealn30oBaTH HajMabe jenaH
TECT 3Halba.




TEMA

LHH/bEBH

HCXOIH
[To 3appiuetky Teme yueHuk he 6uth y cramy
na:

OBABE3HH U MPEINOPYYEHH
CAJIPXKAJH MO TEMAMA

HAYHUH OCTBAPUBAIA ITPOTPAMA

Bese esleMeHaTa Y KOJIY HAH3MEHHYHE CTpYje

* M3spauyHaBame
HMIIEaHCe PEIHUX,
napajieiHux 1
KOMOHHOBaHHX Be3a
elleMeHaTa;

« M3pauyHapame
CTpyja, HAMoHA W
CHara Ko peaHux,
rnapajiesHux u
KOMOWHOBAHHX Be3a
eJleMeHaTa.

.
3a obpazopHe

pogmE ENSKTPOHCKOT CMepa

e HaupTa BpeMeHCKe W (a3opcke aujarpame

HarNOHA M CTPYja KO PeHUX Be3a;

e Je(UHUILE Y W3pauyHaBa UMIeIaHCy

PEAHUX BE3a, BEH MOAYO H (asHu yrao;

o Hanuwe OMOB 3aKOH 32 epeKTUBHE U

KOMILIEKHE BPEIHOCTH HanoHa U cTpyja;

« W3pauyHa HamoHe H CTPY]Y KOI pelHe Be3e

ejleMeHara;

o neduHMIIe U H3pauyHaBa GakTop cHare;
« JeuHHLIE PeJHY Pe30HAHCY W PE30HAHTHY

(ppeKBeHLHjY, M3padyHaBa pesoHaHTHY
(peKkBeHLI]Y:

e JeduHMIIe W W3pauyHaBa CHAre KOJ

peaAHUX Be3a;

o nedHHHLIC aAMHTAHCY W 0GjacHH Kako ce

OHa U3pavdyHa U3 UMneaaHce;

« HaupTa BpemeHcke W (azopcke nujarpame

HAroHa M CTPYja KOJL MapaneiHux Be3a;

e W3pauyHa HamoH M CTPYje KO napane/He

BE3¢ eneMeHara;

¢ JeduHuie n W3pavyHa cHare Koj

napaneinHux Besa:

« 00jacHH 3Ha4a] M HA4KH nonpaeke (pakTopa

cHare.

Pejna Be3a oTIOpHHKa, Kajdema i
KoHaensartopa. [Tojam umnenaunce. Tpoyrao
umnenance, OMOB 3aKOH Y KOMIUIEKCHOM
00nuky 3a peany RLC sesy. Peana
pesoHaHca;

Penna Besza oTHOpHHKA K KasieMa;
KomnnekcHa umnenanca. Tpoyrao
HMIEIaHce;

PeilHﬂ BE3a OTIOPHHKA H KOHIAEH3ATOP4d.
KommnnekcHa nmnenanca. Tpoyrao
UMIeIaHee;

HuckodpekBeHUHjCKH W
BUCOKO(PEKBEHUMCKH (unTap — peiHa
Be3a’;

CHare Ko/l pe/lHe B€3e OTNOPHHKA, Kajema
1 KoHaeH3aTopa. Tpoyrao cHare. ®axrop
cHare;

CHare Ko/l pe/iHe Be3e OTNOPHUKaH
Kanema;

CHare koI peaHe Be3e OTNOPHHUKA U
KOHJeH3aTopa;

[Mapanenna se3a npujemunka. [ojam
aJIMMTaHCE;

[Napanenna Besa OTNOPHHKA, Kanema H
KoHaeH3aTopa. Tpoyrao aaMHTaHCH;
[Mapanenna Be3a OTNOPHHKA M KasleMa;
[Mapanenna Be3a oTNOpHHKA W
KOHJEH3aTOpa;

HHCKOd}pEKBCHElHjCKH Guntap —
napaseiHa Bes3a ;

CHare Ko/ napasesiHe Be3e OTMNOPHHKA,
Kanema u konaeHsatopa. Tpoyrao cHare;
CHare Koa napanesiHe Be3e OTHOPHHKA U
Kanema;

Cuare Koj1 napanesine Be3e 0TnopHuka 1
KOHJeH3aTopa;

[Napanenna pesonanca. [Tonpasxka ¢axropa
cHare.

INpenopyke 3a peaausaunjy teme Beze

eJIeMEeHATA Y KOJIY HAH3MEHHYHEe cTpYyje

Kon peanux Besa eeMeHaTa HaLPTATH MPBO
BpeMeHCKe, a 3aTHM (pasopcke aujarpame.
®a3opcKe aujarpaMe UPTaTH Tako aa je pazop
cTpyje Ha hazHoj ocH. MMnenaHce nat y
ancoJlyTHOM M KOMTUIEKCHOM o0nuky. Petnasatu
sehn Opoj 3anaraka.

OMOB 3aKOH JIaTH 3a EEIJEKTHBHC H KOMILUIEKCHE
BPEIHOCTH CTPYj€ U HATOHA.

Ko napanenHux Besa eneMenara aeduHucaT
cHare W nonpasak (pakropa cHare.

3a 00pa3oBHe NPoOQUIE ENEKTPOHCKOr cMepa
npenopyuyje ce obpana funrapa.

TMpunukom obpaze oBe TeMe YPaauTH BeNHKH Gpoj
3amaraka.

Tokom Tpajatba TeMe peaju30BaTH jedaH TecT
3HAA. 4 Npejl Kpaj Npeor nojayroauiTa ypaauTi
W MUCMEHM 3aaaTak,




HCXOIH

OBABE3HH U NPENOPYYEHH

TEMA LHHWBEBH [To 3aBplIeTKy TeMe );:HHK he GuTH y cTamy CAJIPYKAJH 110 TEMAMA HAYHH OCTBAPUBAIGA ITPOI'PAMA
BEXKBE:
(3a oOnacru Bese enemenara)
* u3MepH (PEKBEHUM]Y AUTHTATHHM 1. Mepeme Han3MEeHHYHOT HAMOHA W CTpyje
(peKBeHLIMETPOM; aHaJIOPHHM MYJITHMETPOM (Y PEIHOM H
« aHaNW3HPa pall Kojia MepetbeM cTpyje u napanentom RLC kony):
HanoHa u ynopehyje ca BpenHoctuma koje | 2. JIuruTaliHu HHCTPYMeHTH (OCHOBHA
cy nodHjeHe pauyHCKHM MyTeM Mepera IMrHTATHHM MYJITHMETPOM);
« OJIpe/IM NPOIMYCHH OTICET OCLHIATOPHOT 3. Jlururansu ppexkBeHUMETPH
KoJa (Mepere cpemhHX, HUCKUX M BUCOKHX
y‘lecTaHOch’[: TAYHOCT AMTHTAIHOr
(ppexBeHumeTpa — ynopehuparbe
Mepema (pekBeHLUje PpeKBeHLIMETPOM
H OCLIHJIOCKOTIOM );
4. Mepere 0CLUHIOCKONOM, AHAT0THHM
H IMTHTATHAM MYTTHMETPOM Y
CNIOKEHOM KOJTY.
o PeluaBambe CIOKEHHX | « peluaBa KOMOMHOBAHY Be3y eJleMeHaTa; « KomGuHoBaHe Bese enemeHara; Ipenopvke 3a peanuzauujv teme Croxena
KOJIa HAH3MEHHY He « peluaBa Bese elleMeHeTa TpaHcopmaumjom | « TpaHcdopMaumja Besa U3 Tpoyria y KO0.1a:
CTpYje MpHMEHOM U3 TPOYIJa y 3Be31y H 00pHYTO; 3BE31Y; KomOuHoBaHy Be3y enemeHarta o0panuTH Ha
PasnUUUTHX METOJA. | » pellaBa CIOKEHO KOO €a [IBE HEe3aBHCHE « Tpancopmaunja Be3a U3 3Be3ze y npHMepHMa, Kao 1 TpaHchopmalije 3se3na —
KoHTYpe npumenom [psor u Ipyror TPOYrao; Tpoyrao.
Kupxodosor 3akoHa; « T[lojam croxeHor Kona; JeduHucaTy cl0kKeHO KOO M HABECTH HAuHHE 3a
N e pelasa CJIOKEHO KOO NMPUMEHOM « Pelapame cloKeHNX KONA AUPEKTHOM peluaBarbe CI0KeHUX KOJla, 3aJipiKaTH ce Ha Koy
g TeBeHeHOBE TeOpeMe. npumeriom [psor u Jipyror Kupxodosor ca /1Be HE3aBHCHE KOHTYpE.
g 3aKOHa; V enekTpHYHMM KOMHMMA ca BHLUE KOHTYpa. camo
2 « PeliaBatbe ClIOMKEHHX KONA PUMEHOM nucaTH cucTem jeanauuHa (Ge3s pelasama).
g TeseHeHOBe Teopeme. 3a o0pa3oBHe npodune enekTPOHCKOT cMepa
@] npenopyuyje ce odpana U MeTole Cynepno3uLuje.

Tokom Tpajatba TeMe peann3OBaTH HajMake jeaaH
TECT 3Hata. ¥ JApyroM NoMyroauIITy peann3oBaTi
JAPYrd MHCMEHH 3a1aTak.




TEMA

LIH/LEBH

HCXOIH

[lo sappietky Teme yueHuk he Outu y cramy

Ja:

OBABE3HH U NNPENOPYYEHH
CAJIPKAJU MO TEMAMA

HAYHH OCTBAPUBAIbA ITPOTPAMA

CnperHyTa H oclIH/IATOPHA KOJ1a

Vno3uaparbe VUEHHKa
Ca CNpPEerHyTHM KU
OCLIH/IATOPHIM
KOJHMa H lbHXOBOM
NPUMEHOM.

o0jacHi HHAYKTUBHY COpPery Kanema u
EeHY MPUMEHY, N3padyHa Koe(uUMjeHT
HHIYKTHBHE CIipere:

OMHINE NPHHLIKN paja TpaHchopmaTopa U
ayTtoTpaHcopmaTopa M HBHXOBY MPUMEHY;
o0jacHu cnoboHe ocLunaluje 1 H3Bene
Tomconos oOpazal;

npeno3xa pasnuky usmehy naeanHor u
peaHoOr OCLIMIaTOPHOT KoJia;

o0jacHu NPHHLKN paja peaHor
OCUMIATOPHOT KONA W M3pavyHa
PE30HAHTHY Y4ECTAHOCT H NPOMYCHH
OIICET;

o0jacHu NpUHUKN paja napaiesHor
OCLHIATOPHOT KOJIA H M3payvyHa
PE30HAHTHY YUECTAHOCT W NPOMYCHH
orncer;

Habpoju BpcTe crpera U Mpeno3Ha bHXoBe
OCHOBHE KapaKTepHCTHKE.

e HMHAYKTHBHO CIIPErHYTH KaJleMOBH;

+ Kona ca HHIYKTHBHO CNIPErHYTHM
KaaemMoBUMa;

« TpauncthopmaTop u aytoTpanchopmaTop;

« Cnoboane ocunnaumje u ToMCOHOB
oOpasau. HaeanHo 1 pealHo OCLIMIATOPHO
KOJI0;

« Penno ocurnarotHo kojo. Makrop
n00poTe H MPOMYCHH ONCer OCUHIATOPHOT
Kosna;

« [lapanenHo ocuunatopHo kono. ITponychu
OIICer OCLHIATOPHOT KOJa;

» CnperHyTa ocuUMIaTOPHA KOjla — BPCTe
cripera.

BEXKBE:

(3a oOnact CnperHyTa v oCLMIaTOPHa KoJa)
1. Mepeme ocUMN0CKONOM, aHAJIOTHHM H
IHTUTATHAM MYJITUMETPOM Y CTIPETHYTHM H
OCUMAATOPHHM KOJTHMa

2.. Meperse nponycHOr orncera 0cLnIaTopHOr
KOJ1a METOJIOM pPe30HaHCE;

IMpenopyke 3a peam3auujy Teme Cripernyra
OCHMJIATOPHA KOJaa

O0jacHUTH HHAYKTHBHY CMPETY KaleMOBa H HeHy
npuMeHy, Kpo3 npumMepe o8jacHATH
n3pavyHaBame Koe(HuujeHTa HHIYKTHBHE
cripere.

Ob6panytu TpancdopmaTop 1 aytoTpaHchopmaTop
ca CTAHOBHIUTA NMpUMeHe W opeljuBamwa oaHoca
TpaHchopmaluje

3a pe/IHO W MapalelIHO OCLMIATOPHO KOJIO
BexOaTH H3pauyHaBambe Pe30HAHTHE YUeCTaHOCTH,
olpeljuBake nponycHor oncera u gaxropa
nobpore.

CripernyTa ocuMnaTopHa koja 0dpajuTi camo
HH(OPMATUBHO.

Tpodgasuu cueremn

Vno3HaBame yueHnKa
ca TpoazHiumM
CHCTEMHMa, BpcTama
H NPHMEHOM OBHX
cHcTeMa.

HABEJIE OCHOBHE KapPaKTEPHCTHKE
TpodazHor cucTema 1 0bjacHH HauYMH
Jobujama Tpoa3He eNeKTPOMOTOPHE
CHIIE;

ofjacHH Be3uBatbe HAMOTAja reHepartopa y
3BE31Y U TPOYrao;

o0jacHH Be3HBatbe MPHjEMHUKA Y 3BE31Y Y
TpOYrao;

yYnopeand CHMeTpu4aH U HECHMETpHYaH
TpohasHH CHCTEM;

JeHHHILE cHArY TPo(asHOr CHCTeMa;
objacHu npuMeHy 0OPTHOT MarHeTHOT
1no/ba.

« OCHOBHH MOjMOBH 0 TPO(azHUM
cucteMuma, CHMETpHYHN TpodazHu
CHCTEM:

« Besza HaMoTaja reHeparopa y 3Be3y u
TpOYrao;

« Be3sa npujemHuKa y 3Be3/1y H TPOYrao;

HecumeTtpuuan TpoazHl CHCTEM;

Chara TpoazHor cucrema;

OO0pPTHO MarHeTHO NoJbe;

[TpuMeHa 0GPTHOT MArHeTHOT M0Jba

(CHMHXPOHH 1 ACHHXPOHH MOTOPH).

- & o

[Mpenopyke 3a peaqausaunjyv Teme Tpodazuu
CHCTEMH

Harmacuti 3aluto je noronHuje BesnBatbe HaBoja
y 3BE3/ly 32 HHCKOHAMOHCKY MPEKY:

OOpTHO MarHeTHO MOJbE MPHKa3aTH MoMohy
(azopckux anjarpama.

4. KOPEJAUMUJA CA IPYITUM NPEJMETUMA, OJHOCHO MOAYJIUMA
Maremaruka, Pusuka, [Ipaktiuna Hactasa, Enextponnka, Teopuja TenekomyHukauMja, AminkatnBHu codrep, TerekoMyHHKaLMOHA Mepetba




PAYYHAPCKA T'PAOHKA U MYJITUMEIHJA

1. OCTBAPHUBAIBE OBPA3ZOBHO-BACIIMTHOI PAJA — OBJIMLH H TPAJAILE

HACTABA

PA3PE]]
Teopujcka HacTaBa

Bexbe

ﬂpalqu Ha HacTaBa

Hacrasa y Onoky

TMPAKCA

YKVITHO

74

74

2. HUWJLEBHU NPEAMETA

OcnocobbaBat€ YHEHHKa 3a pajll ca alaTHMa 3a o0paly TekcTa;
OcnocobbaBatme YHeHHKa 32 pajl ca OCHOBHIM €NEMEHTHMA Mporpama 3a odpamy CluKa;
OcnocobbaBatke yHeHAKa 3a pajl ca 0CHOBHUM eJIeMEHTHMa nporpamMa 3a o0pay 3ByKa;
OcnocobbaBatbe YUEHHKA 3a pajl ca OCHOBHUM eeMEHTHMa nporpama 3a obpany suaeo ajnosa;
OcnocofbaBate yHeHUKA 3a Pajl ca OCHOBHUM eJIeMeHTHMa MPOrpaMa 3a Wipaay aHuMaluja;
Ocnocobbasaie yueHuka 3a kopuiifierse jeiHOr nporpama 3a H3paiy npeseHrauuja;
Ocnocobbapatbe YUEHUKA 3a U3paLy jelHOr caMOCTATHOI MPOjeKTa.

3. HA3BHUB U TPAJAILE MO/JYJIA

Paspen: NpBH

Pen.op.

HA3HUB MOJ1VJIA

Tpajame mMojyJia (1acoBu)

Pan ca TekcToMm

6
2. O6paza cnuke Ha pauyHapy 22
3. Obpana 3Byka 8
4. Obpana Buneo (ajnosa 10
5. Anumanmja 10
6. H3pana myatumenujaite npeseHraunje 10
7. H3pana camocTanHor npojexta

8




4. IM/bEBH, HCXO/JH, OBABE3HH U MNPENMOPYYEHH CAJIPXKAJHU H HAYUH OCTBAPHBAKA MOZYJIA

Hasug monyna: Paj ca TekcTom
Tpajame moayna: 6 yacoBa
LIMJBEBU MOIYJIA To5aa mplfx?!g“.rroiiffhe it OBABE3HH U MPEMOPYYEHH NMPENMOPYYEHE AKTUBHOCTH U HAYUH
LS m:}yb g ﬂ’;, Y CAIIPXKAJU MOJYJIA OCTBAPUBAA MOAY.JIA
e OcnocotbaBame ® [0JeliaBa TacTaTypy 3a ynorpedy e @opmarty TeKCTa Koju ce Hajuemhe Ha nouetky Moayna yueHHKE YNO3ZHATH ca LIM/bEBUMA U
yueHHKa 3a pa ca pasTM4UTHX BpCTa JOHTOBA U MO3HAjE U KOPHCTE Y pauyHapy; MCXO0/1MMa HACTABE / yHueha, NJIaHOM paja v HAYHHUMAa
anaruma 3a odpany HHCTANIMpa pasnuuuTe (OHTOBE; e TexcT eAHTOPH M TEKCT MPOLECOPH: OLIEHLHBAA.
TEKCTa. ® pasiiKyje U KOPHCTH pasjinyuTe anare 3a o [lozewarame TacTaType 3a ynorpedy
oOpany TeKcTa; PasNHUMUTHX BpCTa (POHTOBA; Oobauun HacTaBe )
. ymeﬁe cumbone u Kpeupa npeuuue 3a . ”HCT&J]ﬂLl}'{_ia JKETLEHUX [I)UHTOBa: Mﬂ,ﬂyﬂ Ce pealusyje Kpo3 cienehe o0nnKe HacTage:
Hajuewhe kopuwhene cumbone; ® Anaru 3a 06pany TekcTa. DOHTOBH; * Bexbe (6 uacosa)
e Kpeupa concrBeHn (oHT/coBa nomohy ® VYmerame cumbona 1 Kpenpare
thonT eauTopa. npeuniia 3a Hajuelnhe kopuihiere lojea opemeiia HA IPYDE
cHMBOnE: ; Onesberbe ce Je/n Ha rpyne Ao 15 yyeHuka.
q) -
* cﬂz};’;;}lmop (RpRREERY CORCTHEER MecTo peanin3auije HacTase

R e— e pauyyHapckH KabuHer

o TIpBMERR TERCTS Y MYNTHMCIH]H. IMpenopyke 3a peanu3zauujy HacTase

* KoHkpeTHe mpuMepe 3a Be:xdame NpHAaroLuTH 00pa3oBHOM
npoduy Kpo3 Kopenaimnjy ¢a cTpy4HHM NpeMeTHMa.

e [lpu peasin3auuju OBOr MOJY/1a HHCUCTHPATH HA NPABOIHCY
u ynotpedu oarosapajyher je3uka Tacrarype.

OuemnBate
BpeHoBare 0OCTBAPEHOCTH MCX0/1d BPUINTH KPO3:

« npaliewe 0CTBAPEHOCTH HCX0/1a;
e TECTOBE BELUTHHA;

« mnpalierme NpaKTHYHOT paja;

*  CAMOCTAJIHM MPAKTHYHH pajl.




Hasus moayna:
Tpajame moayna:

O0pajaa canke Ha pauyHapy
22 yaca

HHUJBEBH MOAYJIA

HCXOIH MOIYJIA
[Mo 3aBpueTky Moaysa yueHuk he 6uru y
cTamy Jia:

OBABE3HHU U IMPENMOPYYEHH
CAJIP)KAJH MOJY.JIA

IMPEMOPYYEHE AKTUBHOCTH U HAYUH
OCTBAPHBAILA MOJYJIA

e OcnocobsbaBarbe
VUEHHKA 3a paj ca
OCHOBHHM CJIEMCHTHMa
nporpama 3a o0pany
CIIHKa.

objacHu Kako HacTaje JUrHTATHMN 3anc
CIINKE;

neduHHIIE NOjMOBE: MHUKCEN, pe3oyLHja,
AMHAMHYKH PacroH, BEKTOPCKA
ouTmanupana rpaduka; kKoMmnjyrepcke 6oje
W MOJIETTH 32 MpeAcTaB/batbe §oja;
pasnuKyje OCHOBHE (popmare AUrUTANHHX
cIiKa;

KOHBEpTYje cinuke U3 jeaHor dpopmaray
ApYyTH;

KOpPHCTH rotoe OubAHOTEKE CIIMKA;
KOpPHCTH ajnare 3a odpajy ciuke;
oOpaljyje cMKy npeMa yHanpej 3aiaTtim
KpHTEPHjyMHMa (NpOMeHa AHMeH3H]ja
(pesonyuuje) ciiMKe, reoMeTpHjcKe
TpaHc(opMalnje ciuke (TpaHchalmja,
poTaumja...), MoJellaBake OCBETIbaja,
KOHTpacTa, 00ja 1 OLITPHHE CITHKE;
KopucTH (unTepe 3a 101aBabe
crieujanHux eekara H MOHTAKY;
KOMOMHYJe BHIIe CJ/IHKA 3a Kpenparhe
CIIOKEHUX CITHKA;

NpUMpemMa CIMKY 3a LTaMIy, €KPaHCKH
npuka3s v o0jaB/buBawe Ha MHTEpHET
cTpaHama;

YNpasjba NOCTYNKOM CKeHHpaHa CJTHKA,
Habpaja OCHOBHE KapakTepHCTHKE M BPCTE
aurutaniux Goroanapara.

H3sopwu cnuka (upresxk, dororpaduja,
npeyzumatree cinka ca Murepuera,
CKEHUpaHa CJIHKA, CIIHKA eKpaHa);
OCHOBHH NMOjMOBH (MHKCENH,
pe3onylHja cuKe, JHHAMHYKH PacroH,
BEKTOpCcKa U OuTManupaHa rpaduka,
KoMIjyTepcke 6oje;

OcHoBHHU (hopMaTH AUTHTATHUX CAMKA;
O0paaa cliMka U OCHOBHM MOCTY LM
obpane;

JIururaiHe CliMKe HaMeHeHe
eKpaHCKOM MpHKa3y, WTaMNawy 1
npHKasuBamby Ha MHTepHET cTpaHama;
[MocTynak ckeHupamwe ciuka;

OCHOBHe KapakTepUCTHKE U BpCTE
JNUrHTAlTHUX (hoToanapara.

Ha MOYETKY MOAYIA YYEHHKE YNO3HATH Ca LIN/bEBUMA U
MCXO/IMMA HAcTaBe / Yuera, TiaHoM pana 1 HauHHuMa
OLEH-HBakbA.

Obauun Hacrase
Monyx ce peannsyje kpo3 cneaehe ofnnke HacTage:

BeskOe (22 vaca)

MMogena oaebeba HA rpyne

Onesbetbe ce Aenu Ha rpyne 10 15 yueHuka.

MecrTo peajisaumnje HacTaBe

Pauynapcku kabuHer

INpenopyke 3a peaiusaunjy HacTaBe

KonkpeTHe npuMepe 3a BexOarbe NpuiaroinTH 00pasoBHOM
npodHIy Kpo3 KOpenauujy ca CTPYYHUM NpeaMeTHMa
[ToueTn oa Kpeupara jeIHOCTABHUX LPTEAKA, 3aTHM
00jacHUTH cAMKabe ekpaHa v odpaay Tako 100HjeHHX
cinKa.

JleMOHCTpHpaTH NMOCTYNAK CKeHHpaba H gotorpaducama
IUTUTATHAM (OTOANAPATOM.

OmoryfiuTi CBUM YUEHHLIMMA [1a CTEKHY NPaKTHYHO
HCKYCTBO Y pajly ca CKEHepOM M JAHTHTATHHUM
(oToanapatom.

OuenHBAK,E
BpenHoBame 0CTBAPEHOCTH HCXO0/1a BPLUHTH KPO3:

npaheme 0CTBAPEHOCTH UCX04;
npahete NpakTHIHOT pazna;
CaMOCTAJTHW NMPaKTHYHH pa.ji




Hasus moayna:
Tpajamse Moayna:

Odpana 3Byka
8 yacosa

LHHU/bEBH MO YJIA

HCXOJIH MOJIYJIA
[o 3aBpieTKy Momyna yueHuk he outu y
cTamy Ja:

OBABE3HHU M ITPETNMOPYYEHH
CAIPKAJH MOIY.JIA

IMPEMOPYYEHE AKTUBHOCTHW H HAYHUH
OCTBAPHUBAILA MOIYJIA

e OcnocolbaBame
YUeHHKa 3a pai ca
OCHOBHHM €JIEMEHTHMA
nporpama 3a obpamy
3BYKa.

pasnuKyje nojMoBe AMCHTATHOT H
AHANONHOI 3BYKA;

objacHy pasiore 1 HaYHHE KOMIPecHje
3BYKa;

Habpoju u aepunuie paznuuute popmare
3BYKa;

KOHBEpPTYje 3BYKOBE paznuuuTHX (opmaTa;
BpIIY 00pany 3BYHHOT 3amuca npeMa
yHanpe/ 3alaTHM KpHTepHjyMHMa
(onceuare, ynierame 1 cacTaB/bame,
npunaroheme jauune, fade-in u fade-out,
1Ipetbe BpeMeHa, HHBEPTOBake 3BYKa,
creunjantu edexrTn...).

3BYK H OCHOBHH TapaMeTpH 3BYKa;
AHANIOrHU 1 IMTUTAIHH 3BYK;
dopmarti 3BYKa;

KoMmnpecuja 3syka pasiuunTux
topmara;

KongeproBatbe 3BYKa pasiHUHTHX
topmara;

Obpana 3ByKa.

Ha MOYETKY MOAYNa YUHEHHKE YTIO3HATH Ca IMJbEBHMA H
MCXOIMMa HacTaBe / Yuera, rniiaHom pana i Ha4HHHAMa
OUEHHBaMba.

O6anun HacTaBe
Monyn ce peanusyje kpo3 cieaehe o6nuke HacTaBe:

« BewOe (8 uacosa)

INoxena ogesbera Ha rpyne
Onemerbe ce aend Ha Tpyne 10 15 yueHuka.

MecTo peasn3aiije HacTaBe
« Pauynapckn kabuHer

[penopvke 3a peaan3aunjy HacTase

e KoHkpeTHe npumepe 3a Bexkdabe npunaroanTi o0pazoBHOM
npoguily Kpo3 Kopejauujy ca CTpYHHNM NpeaMeTHMa.

e [loka3aTh HAYHHE KOHBEPTOBAA 3BYUYHOT 3aruca u3
opuruHanHor qopmarta y Heku aApyru dopmar 3anmca (Hnp.
mp3 uam wav).

e JleMOHCTPHPATH YUeHHIMMa pal y HEKOM O aKTYeTHHX
MPOrpaMcKKX nakera 3a o0paay 3ByKa.

e PanuTn y GecnnaTHUM nporpamuma, Ha np. Audacity u
CIIMUHUM.

e [loKa3aTH KaKo Ce MOKEe CHUMMWTH IJ1ac HIH HEKH APYTH
3BYK M 00panuTH, Takol)e noka3aTH Kako ce Moxe
nocrojehn ayano sanuc cehin, MOHTHPATH, KOPUCTUTH
ejekre,

OuemwnBatse
Bpe,D.HOBHH:E OCTBAPEHOCTH HCXO01ad BPLUWTH KpO3:

e npahete 0CTBAPEHOCTH HCXOA;
e npahemwe NpaKTHYHOT pana;
® CaMOCTAIHHU MPaKTHYHH pajl.




Hazue monyna:
Tpajame Moznyna:

O6pana Buaeo dajnosa

10 yacosa

HHU/BbEBU MOAYJA

HUCXOIH MOAYJIA
TMo 3aBpiueTky MOayaa yueHuxk fie ouru y
CTamy aa:

OBABE3HHU U MMPEMOPYYEHHU
CAZIPJKAJM MOJY.JIA

MPEMOPYYEHE AKTUBHOCTH U HAYWUH
OCTBAPUBAIbA MOAYJIA

¢ Ocnoco0sbapae
YUeHHKa 3a paj ca
OCHOBHMM eJleMeHTHMa
nporpama 3a odpany
Buzeo (ajnosa.

oGjacHK NocTynak AUrHTanu3aumje u
KOMIMpECH]e BHJIEO 3anuca;

HaOpoju n nedunuie pasnuuute Gopmare
BH/IEO 3amnuca;

OIULLUE OCTYNAK KOHBEPTOBAbA BUIE0
cUrHana pasiuauTor opmara;

BpLIK 00paly BHIEO CEKBEHLE MpemMa
YHarnpes 3alaTiM KpUTepHjyMumMa
(MOHTHpame BH/EO 3anunca, Kopekuuja
00je, CBETJIOCTH, NMPUMEHA CIELUMjaATHAX
(unTapa, 1onaBame TEKCTA , 10/1aBabe
BH/Ie0 e(eKaTa, /10/1aBare 3ByKa BH/IE0
3anuey).

JlurutannzanMja v KOMIpecHja BUEO
3amnuca;

dopmaTi BHIEO 3amuca;
KonsepToBae BHI€O CHTHaNIA
pasinunuTHX Gopmara;

Obpajia BUIEO CeKBEHLIN:
MOHTaKa BHIEO 3aruca,

obpana cnuka (kopekuuja 6oje,
CBETIIOCTH, NPUMEHA CrieLMjalHNX
¢unTapa...),

J10/1aBabe TEKCTa,

Jo/apame BuAeo edexarta,
J10/1aBabe 3BYKa BHIEO 3aMuCy.

Ha nouerky Moayjia ydeHHKe YNO3HATH Ca LH/LEBUMA 1
MCXOINMa HACTaBe / Yuerba, MIAHOM pala i HaYHHHMa
OlIeH: HBakbA.

Obauun nacrase
Monyn ce peanunsyje kpo3 cnenehe obnuke Hacrase:
« exbe (10 yacosa)

Ioaena ofe/bera HA rpyne
Onememe ce nenu Ha rpyne 1o 15 yueHuka.

MecTo peanuszauuje HacTaBe
o Pauynapcku kabuser

Ipenopyke 3a peaju3auujy HacTage

» KoHKpeTHe npuMepe 3a BexOame NpunaroanTi 06pazoBHOM
npoduay Kpo3 Kopenauujy ca CTpyYHHM TpeaIMeTHMA.

e @opmare (MPEG, MIJPEG, AVI, DV, RM, DivX)
00jacHUTH HH(OPMATHBHO.

e CHHUMHTH KpaTKe BHEO CeKBeHLle, 06paJnuTH THIIOBE BHIEO
thajnosa, oGjacHuTH 00pany BHIEO CEKBEHLIH, MOHTAKY H
npuMeHy edexara.

* HajjenHocTaBHHje je paauTH y nporpamMckom nakety Movie
Maker.

Quemnpaise
BpeHOBaH€ OCTBAPEHOCTH HCXOAA BPIIMTH KpPO3:

e npalierbe 0CTBAPEHOCTH HCXOA;
o npaherbe NPaKTHYHOT paza;
® CaMOCTaJIHM MPAKTHYHH pai.




Hasus moayna:
Tpajae Momyna:

AHuMauuja
10 gacoea

HH/bEBH MOIYJIA

HUCXOAHU MOAYJIA
[To 3aBpiueTKy Momyaa yueHuk he Ut y
cTatby Ja:

OBABE3HH M MMPEMTOPYYEHH
CAIPYKAJU MOIVYJIA

MPENOPYYEHE AKTUBHOCTH H HAUYWH
OCTBAPHBAIA MOAYJIA

¢ QOcnoco0JbaBatbe
YUeHHKa 3a paj ca HeKHUM
0J1 IPOrpama 3a u3pamy
aHumauuja.

e eduHHILE 0jaM aHHMALK]e;

Habpoju U AeduHULLE BpCTE
KOMTTjyTEPCKHX aHUMalIH])a;

Habpoju pazMuuTe anare 3a H3pasy
aHuMalMja, NMperno3Haje BbHXOBE pasiHuKe H
MECTO NPUMEHE;

KOPUCTH HEKH OJ1 jeIHOCTABHHjHX anara 3a
u3paLy aHuMaluja;

uzpaljyje jenHocTaBHY aHUMALM]y Npema
yHanpen 3aaatum KpuTepujymuma (6poj
cnuka, 6oje, ....).

[Tojam aHkMauHje;

Bpete komMnjyTepcke aHuMatuje;
Anaru 3a u3pajy aHuMaumja;
AHnumauuje Ha Bed-y;

M3pana annmaumje.

Ha MNOYETKY MOIYyNa YUHEHHKE YMO3HATH Ca LIHLEBUMA K
MCX0IMMa HacTage / Yu€ha, MIaHoM pana i HauMHHMa
OLCHhHBAHA.

O06anuM HACTABE
Monayn ce peanusyje kpos cienehe obnuke HacTaBe:

» Bexbe (10 uacosa)

INonena one/bera Ha Tpyne
Onesbetbe ce IenH Ha rpyne 1o 15 yyeHuka.

MecTo peannsaipije HacTase
« PauyHapcku kabHHeT

INpenopyke 3a peaan3aiujy HaCTaABe

e Komnkperne npumepe 3a Beubarbe npuaaroanTH
obpa3oeHOM npouy Kpo3 KOpeaalujy ca CTpYUHHM
npeaMeTHMa.

o JledpmHucaTtH rnojam aHuMaLnje, 1eMOHCTPHUPATH HA
NpUMEpPY M3pajly je/IHOCTABHE aHHMAlU]e Ha 3a/IaTy TeMy.

e [lpuiMKOM yNno3HaBarba YHeHHKa ca Bpcrama aHuMaLmja
noceOHM aKUEHAT CTaBUTH Ha aHUMauuje Ha Web-y
(Shockwave Flash, GIF anumaumje).

o HudopMaTHBHO YNIO3HATH YUEHHKE ¢a HHTEPaKTHBHHM
aHuManMjama.

* HacraBHuky ce npenopyuyje pan ca nporpamuma Gif
Creator, Gif animator nnu Microsoft Photo Story.

OueHBaAKE

BpenHoBatbe 0OCTBAPEHOCTH UCXO0/1a BPILIMTH KPO3:
e npahere OCTBAPEHOCTH HCXO0a;

e npahewe NpakTHYHOT pana;

® CaMOCTAJIHM NPAKTHYHU PaiL.




Hasus mojyna:
Tpajare moayna:

H3paga myJTHMeanjaiHe npeeHTaumje
10 yacosa

HH/LEBU MOIYJIA

HCXO0AU MOAYJA
[To 3aBpueTky Moayna yueHuk he 6urn y
cTatby JAa:

OBABE3HHU U MPEMOPYYEHH
CAJIPKAIN MOIYJIA

NMPEMOPYYEHE AKTHUBHOCTH U HAYUH
OCTBAPHBAILA MOJYJIA

¢ (OcnocoG/baBatbe
yueHHKa 3a kopHiifierbe
jenHor mporpama 3a
W3pajy npeseHratmja.

® [0/lellaBa pajiHO OKPYKEHE MporpaMa 3a
u3pay npeseHTalMja;

® ynpaBJba Mpe3eHTalMjaMa i 4yBa UX y
pasnnyuTHM (hopmMaTHMa u Bep3ujama;

e 3paljyje npeseHTaumje npema yHanpesn
3alaTHM KPHTEPH]YMHMA (TEKCTOM,
3BYKOM, CITHKOM M aHUMallHjoM);

* 3palyje clioiene npeseHTauuje
(MHTEPAKTHBHE, Ca XMNEPIHHKOBHMA U
aKLHOHUM AyrMaauMa...);

® MpUKasyje W H3laxe Npe3eHTaLmjy.

o [lojam U OCHOBHH MOjMOBH
npeseHTaLmje;
Panno okpyxemne;

* VYHoc cajapikaja (Tekcra, 3ByKa,
rpafuke, BHaea, aHUMaLHje);

o CrioKeHe npe3eHTaumje;
[TpukazuBase npeseHTaLMja.

Ha nouerky mozayia yueHHKe YIO3HATH Ca LUHJBEBUMA M HCXOAUMA
HacTaBe / yuetba, MIAHOM Pala M HAYMHHMA OLCHHBabA.

O6auuu HacTaBe

Mouyn ce peanusyje kpo3 cienelie obnuke HacraBe:

« pexOe (10 gacopa)

[Monena oje/berba HA rpyne
Onesmese ce nenu Ha rpyne 10 15 yueHuka.

MecTo peann3zaunje HacTaBe
e PauyHapckn kabuHeT

IMpenopyke 3a peain3aunjy HacTaBe

o [loacTHUATH YYEHHKE A KOPHCTE MPETXOMHO CTEUCHA 3HabA
NpH U3paau caMOCTATHE Mpe3eHTaLHje.

e KoukpertHe npumepe 3a BexOame npunaroanTi o6pa3oBHOM
npouay Kpo3 Kopenaiujy ca CTpy4YHHM NMpeaMeTumMa.

e (0jacHHTH HAYMH Kpenparba C/1aj10Ba Ha OCHOBY LWAdoHAa.
Vkazatu Ha moryhHocT ybaumBama objexkara w3 1pyrux
nporpama (nporpamu 3a o0pazny TekcTa, cliiKa, upTexa, Tadena,
3BYKa, BUIEO 3anuca).

e OO0jacHUTH NOjaM aHKWMaLldje y cnajay Kao M pasnuuure edexre
npenacka usmely criajaoea.

e YueHHIMMAa NMoka3aTH MOryhHOCT KOMOHHOBaMbA Pas3IHIHTHX
MYNTHMEIMjaliHHX Caapskaja v NpaB/betba MyITHMEIH]ATHHX
npojexara.

e Y HauMHy NIPe3eHTOBAbA MYJITHME/IHjaJIHOI caipikaja MOMeHyTH
ypeljaje koju ciysKe 3a NPHKa3HBALE MYJITHMELHjaIHOT
caapxaja.

e [lpenopyka je na ce ypane jeiHOCTaBHe Npe3eHTaluje y
nporpamuma Power Point unu OpenOffice.org.

OuemnBate
Bpenxoame 0CTBAPEHOCTH HCXO/1A BPLIMTH KPO3:

o npaliete 0OCTBAPEHOCTH HCXOa;
e npahemwe NpakTHYHOT pana;
® CaMOCTAIHH MPaKTHYHH paj.




Hazus monyna:
Tpajame Momya: 8 yacora

M3paja camocTanHor npojexra

HCXOAU MOYJIA
OBABE3HH U INNPEMOPYYEHH MPEMOPYYEHE AKTUBHOCTH H HAYHH
LIU/bEBH MOJYJIA [lo 3aBperky n;:;;(}yb.r;aﬂ);{eﬂnx he 6utn y CAZIPHKAIN MOJTY.JIA OCTBAPUBAHA MOLYJIA
¢ OcnocobJbaBarbe ® NPUNPEMH MJIaH Pealu3allije caMoCTa HOT Kopaun y uspaau camoctanHor Ha nouetky Moznysia yueHHKe yNO3HaTH ¢a LIM/bEBUMA H
YHeHHKa 33 n3pasy npojexTa; npojexTa; MCXD/IMMa HACTABE / yuersd, IIAHOM Pajia U HauMHUMA
Jjemxor camocTanior ® npukynu 1 obpanu norpedan marepujan u IlIta camocranuu npojexar Tpeda na OLCH:HBAbA.
npojexTa. 1nojaTKe 3a U3pay npojexTa; cajipKu;

KpHTEpHjyMHMa:
® [Ipe3eHTYje roTOB MpojeKar.

® W3pajiy Mpojekar npemMa 3aaaTim

TuMcky pajl y NpojeKTHOM 3a1aTKy;

e [lpe3seHTallnja roTOBOI NPOjeKTa.

O6anun HacTape

Monyn ce peanusyje kpo3 cienehe o6nuke HacTase:
« BekOe (8 yacosa)

IMonena oje/bLema HA rpyne
Opnemerbe ce aenu Ha rpyne 1o 15 yueHuka.

MecTo peaamsaiije HacTaBe
« Pauynapckn kabuner

[penopyke 3a peajn3anujy HacTaBe

e [lwb MOyNa je 1a YUEHHIH PUMEHE CTEUEHO 3Hake 13
pauyHapcke rpadHke U MyJITHMEIH|e Ha TIPOjeKaT Mo
n3dopy.

e Teme npojekta MOTy 6MTH CIODOHE WM X HACTABHHMK
MOMKE OJIPE/INTH, AJTH Ce NMPEnopy4yjy TEMe BE3aHe 3a HeKy
HACTABHY jeNMHULLY M3 TPEAMETA KOjH Ce CyLa Y TOKY
LLIKOJICKE FO/IMHE.

e [lpenopyu4yje ce 1a HACTABHUK O)OPMH THMOBE Ol TPH 10
4eTHPH yUeHHKa, KOji ie paluTH Ha HCTOM MPOjEKTHOM
3a1aTKy, Kao W 1a OMOTHe Y4eHHLUMA Ja pacriojese
oDaBese W yllore y THMY.

OuemHBahe
BpenHoBame 0CTBAPEHOCTH HCXOMA BPLUINTH KPO3:

e npaliere OCTBAPEHOCTH HCXOA;
® CaMOCTaJIH| NPAKTHYHH paj,

5. KOPEJALMJA CA IPYTHUM NPEAMETHUMA, OJHOCHO MOAYJIUMA

e Pauynapcteo v uH(popMaTHKa , OCHOBE eNeKTPOTEXHUKE




AIVIMKATUBHH MPOIr'PAMH

1. OCTBAPUBAIBE OBPA30OBHO-BACITMTHOT PAJIA — OBJIMUHU H TPAJAIbLE

HACTABA
PA3PE]] [NPAKCA YKVYIIHO

Teopujcka HacTaBa Bexoe [MpakTHuHa HacTaBa HacraBa y Gnoky

1l 68 68

2. UWJbEBH MNMPEAMETA
- CTuuame NpakTHUHUX 3HAHKA O NPUMEHH HHPOPMALIMOHKX TEXHONOTHjA ¥ 001aCTH eNEKTPOTEXHUKE;

3. HA3UB U TPAJAILE MOIYJIA

Paspen: ApYTH

Pen. Op. HA3HB MO/IVJIA Tpajatbe Mozyna (4acoBH)
1. CodyTeep 3a U3pay, NOCTaBbamhe 1 0JIpiKaBamhe HHTEPHET Npe3eHTaluja 34
2 CodTeep 3a NPUMEHY Y €1eKTPOTEXHHULM 34




4. UUW/bEBH, UCXOJH, OBABE3HH H INPEMNOPYYEHH CAAPXKAJU U HAYHH OCTBAPHBAKBA MOJ/1YJIA

Hasus moayna:
Tpajatbe Mojyna:

Codrrep 3a n3pany, N0CTABLAKE H 0APKABAILE HHTEPHET Mpe3eHTaALRja

34 yaca

LHWJbEBH MOJIYJIA

MCXOIH MOAYJIA
ITo 3aBpuIeTKY MOAYJIa Y4eHHK hie OUTH y cTamy
na:

OBABE3HH H MNPENOPYYEHH
CAIPKAJN MOOYJIA

NMPEMNOPYYEHE AKTUBHOCTH U HAYHH
OCTBAPHBAIbA MOJVYJIA

» Cruuame 0CHOBHMX
3HaA H
ocnocobbaBame
yueHHKa 3a ynotpeby
codTBepa 3a uzpany.
MOCTaB/bakE H
ONPKaBa-€ HHTEPHET
rnpe3eHTanuja.

« OcnocoOmapare
y4eHHKa 3a
MHCTaNalMjy anara 3a
yNpae/bame caapxajem
— CMS

¢ neduHumie nojam Bed crpaHuie

e pasnukyje Bpcre Bed npesexTtaumja

® KOPHCTH CTPY4HY TEPMUHOJIOTH]Y Be3aHy 3a
BeO aM3ajH.

e KopucTH coTBep 3a M3pany u
MoaH(HKOBaE CTaTHUHE BED npe3eHTalmje;

® KOpPHUCTH COQTBEp 3a M3paily aHMMaLMja 3a
norpede Bed npeseHTaLmje;

® KOpHUCTH cO(pTBEp 3a NPHOPEMY CIHKA 3a
norpede Bed npeseHTaimje

« Jedunuie nojam CMS

« JedHHHILE TIPEAYCIOBE 32 HMILIEMHTALN]Y
CMS anara

« [lpey3uma anar 3a yrnpaBibathe caapikajeM —
CMS ca unrepHera

« pasyme (yHkunjy Bed cepsepa, PHP noapuike
1 MySQL

» [lo3naje kako hyHKuUHOHHLIE BeO ceprep

« Onucyje HHTETpHCAHA pelleHba:
WAMPServer, XAMP (Apache, PHP u
MySQL)

» Mucranupa u koHpurypuie objennmeHa
pewewa: XAMP uin WAMP

+ Hucranupa u nokpehe CMS y JiokaiiHom
OKpYKEHbY

« Ynpaeiba KOPHCHHULIMMA CajTa, Noaaje, Gpuile
1 MOJTH(PHKYj€ KOPHCHHKE

« Ilpunpema u OpraHusyje MynITUMEIH]jaHe
cajipiKaje 3a uaaHke

« Kpenpa u 0bjaesmyje caapkaje (uiaHke) cajta

BE/KBE:
1. H3spana BeO npeseHrauuje
+ OcHOBHM MOjMOBH O BeD npe3eHTalMjH;
» [lporpam 3a m3pany BeOG npeseHTauuje
(unp. Dreamwever UM CIHYHO);
o [lporpam 3a u3paiy anumaumje 3a sed
ctpanune (Hnp. Swish, Flash unu cnuuno);
« [Ilporpam 3a ofpany /mpunpeMy ciuka 3a
norpebe Bed npesenTaumje;
+ W3pana jennoctaBre Bed npeseHTaimje ca
TEKCTYAIHUM calipskajeM, cluKaMa u
aHuManHjama.

2. AllaTH 3a VIpasbake caapkajem

e [lojam CMS anara; HajnosHaTHja peluema
CMS anara (Hnp. Joomla, Wordpress u ci1.)
[Tpeanoctn u ocHoBHe dyHkunje CMS anara
Bpcte CMS peliersa, ocoOKHE U MOTPeOHN
YCIOBH 3a MHCTANALM]Y

s  Hurerpucana pewetrsa Apache, PHP u
MySQL-a (WAMP unn XAMP)
WAMP Server, XAMP — npesHocTH U MaHe
Kopauu nucranauuje CMS anara
Vnpapbame KOPHCHULMMA, TIPaBa |
MPUBHIIErH]e KOPHCHHKA

e [locTaBibatbe CINKa M APYrHX NOAPIKAHNX

Meauja

[Mpunpema cagpxkaja u oGjaea Ha cajty

Ofjaa canpikaja Ha HACTIOBHO] CTpaHu

Xujepapxuja canpxaja — unaHaka

Kareropuje canpxaja

MeHu CHCTEM W eJIEeMEHTH MEHH]a

Ha nouetky mMojyna yueHnke ynosHartu ca
UMJBEBHMA M HCXOMMA HACTaBe / yuerba, M1aHoM
pajia H HAYMHHKUMA Ol HBAbA.

O06anun HacTaBe
Moayn ce peanusyje kpo3 cnenehe odnuke Hacrase:

« Bewbe (34 vaca)

Monaena ofe/betba HA rpyne
Onememse ce aenn Ha rpyne ao |5 yueHuka.

Mecto peanuzauuje Hacrage
BexOe ce peannzyjy y kaOuHery ca pauyHapuma (|

YUEHHK - | pauyHap).

INpenopyke 3a peajiM3auMjy HacTaBe
[TpeaMeTHN HACTABHUK Mozke HaMeHHTH 10 10%, a

y3 carnacHoct CtpyuHor seha 10 20%
npenopy4ueHor cajapixaja.

Bex0e peannzoBatH y Tpajamy 011 2 IKOJICKA Haca
M0 LMKITyCHMA:

o Ms3pana BeO NPe3eHTALME ....cvvvereenensen (14)
® Anarti 3a ynpasibame CaipiKajeMm ....... (16)
8  PAnHE 3IETAR i svsrssmvavarvivsicass ismisead (4)
Ouemnpame

BpeaHoBabe 0CTBAPEHOCTH HCXO/A BPIIMTH KPO3:
e npahemne 0CTBAPEHOCTH HCXOA;
® TecTOBE MPAKTHYHHX BEIITHHA

(pannu 3anaTak: Bed mpe3eHTalMja).




OpraHu3yje kareropuje M ceKumje wiaHaka
Ynpagba HACTOBHOM CTPaHOM

YnpaB/ba MEHH CHCTEMOM

VYnpaeba 10JaLMMa H MOIY/IAMA
I[pey3uma ca MHTEpHETa FOTORE TEMe M
MMIIEMEHTHpA NX

Moaugukyje enreMeHTe roToBe TeME Tj.
madbnoHa

AnmuHucTpHpa Bed cajT kpo3 ypehusame
caapxaja

[Tpukas canpikaja u KaTeropuja Kpos
pasiuuynTe MEHH elleMeHTe
Jonauw/moaynu kao komnonente CMS
anaTa

[la6nonn / Teme CMS cajra

EnemenTu wabdnoxa/reme

[IpoLiec anMHHHCTPaLHje cajTa




Ha3sue moayna:
Tpajame Moayna:

CogTeep 3a npUMeHY ¥ e1eKTPOTeXHHIH
34 yacosa

LHH/bEBH MOJLYJIA

HCXOIU MOAVIIA
ITo 3aBpiieTky Moayna yueHnk he OuTH y cTamby
na:

OBABE3HH H MPEMOPYYEHH
CAJIPIKAIN MOAYJA

MPEMOPYYEHE AKTHBHOCTHU U HAYUH
OCTBAPHBAIbA MOJIYJIA

« CrHlamke 0CHOBHHX
3Hatba M 0CrocodsbaBambe
yueHHKa 3a yrotpedy
codTBEpa 1 U3pamy
LpTexa/Moaena

jCJ]HOCTaBHHX ClIEMEHaTa.

® KopucTH cohTBEp 3a HU3paLy
uiemMa/upTerka/Moziesia Ha OCHOBY 3aXTeBa;

® KOpHCTH cOPTBEp 3a MOAN(HKOBaILE
no0ujeHHx Wwema/upTeka/Moiena paiu
HCMpaB/batba rpellaka Wik kbHUXOBOT
yHanpeheta;

® KopucTH copTBEp 3a U3paly MPOU3BOLHE
JOKyMEHTaluje;

® KOpPHMCTH CTPYHHY TEPMHHOJIOTH]Y ¥ OBOj
o0nacTH.

BEJKBE:

o [lporpamu 3a u3paiy l1emMa U LpTexa;
MOZIENHpate, MPOjeKTOBaLE, CHMYMALIH]Y
pana enekTpHYHMX Kona:

EnekTpoTexHHKa (3a n3pamiy LieMa u LpTexka
kopucTUTH HNp, MS Visio nin cnuuuo; 3a
LPTa-€ W MPOjeKTORAE eNeKTPUUHHX Kola
KOpHCTUTH HIp. Protel, Altium designer unu
CJIMMHO; 33 CUMYJIALM]Y paja eNeKTPHUHKUX Koma
kopuctut Hip. Electronics Workbench, NI
Multisim uin cnudHo),

Mexarponuka (Hrp. SolidWorks ,
Pro/ENGINEER, win ciuuHo )

IMpenopyka:

+ 3aBHcHO 07 01a0paHOT anaHKaTHBHOT
coyTBEPa, KOjU CE KOPHUCTH Y LIUIBY UCTIYHEHhA
ucxona, BexOe Tpeda OCMHCINTH TaKo 13
CBaKH yUeHUK ypain ojrosapajyhy
CHMYNaLMjy, a 3aTHM H3paai KOMIIETHY
TIPOM3BOJIHY JOKYMEHTALM]Y.

Ha NOYETKY MOAYJa YYCHHKE YMO3HATH ca
IIH/LEBMMA H MCXOJIMMA HacTase / ydema, NJIaHOM
pala H HAHHMHHMA OLEH:MBaH-a.

O6anun HacTaBe
Mony:n ce peanusyje kpo3s cnenelie oGnuke HacTage:

« BexkOe (36 vaca)

MMojena o/le/bera Ha rpyne
Onemetbe ce fenu Ha rpyne 10 15 yueHuka.

MecTo peajn3aulje HACTABE
Bemxbe ce peannzyjy y kabuHety ca pauyHapuma (1

YUeHHK - | pauyHap).

[Mpenopyke 3a peajn3allHjy HACTaABE
[TpeameTHH HacTaBHUK MOXKe U3MeHnTH 10 10%, a
y3 carnacHoct Ctpyusor Beha po 20%
Mpenopy{eHor caapixaja;

BesxOe peanusoBati y Tpajatby o1 2 IIKOICKA Yaca
Mo LHKIyCHMA:

e M3pana wema u UPTekKa ...ocvveeerrieeivennne

e llpTrame U NPOjeKTOBAbE eI.KOMA .......
e CHMYJTaLHja Pafa el.KOMA. . ueveesisesrsranens
® PalHM 3208TaAK.......ccvrerrrrrenrennsnssrnennnne

OnbapaHe nporpaMcKe nakete NpUIAroIUTH
CTpyuHOj obnacTi oGpazoBHOT npoduna.
Kopucruru caepemene codpreepe. Habop
eJIEKTPOHCKHUX KO/1a 3a Koja he ce paauTu
cUMYyJaluja uiK 3a koja he ce BplLnTH
MpojeKToBaLe ITAMIAHE MIIOHHLIE, YCKIAAUTH ca
HacTaBom u3 npeamera Enexrponuka, OcHose
enektpotexHuke n [pakTuiHa Hactapa. YeknaauTu
peau3almjy HCXO0a KOjH Ce OIHOCE Ha LIpTatbe H
MPOjeKTOBalbE EIEKTPHYHUX KOJIA €A HCXOAMMa U3




moayna Llltamnane nnoue ([MpakTuuHa HacTaga).

OuemHBaME

BpE)]HOBaH:E OCTBAPEHOCTH HCXO1d BPLIIHTH KpO3:
. npahe}be OCTBAPEHOCTH HCXO0/1a;
TECTOBE NPAaKTHYHHX BELUTHHA
(paaHu 3anaTak: w3pajaa nNpou3BOIHE
JIOKyMeHTalMje 3a feMHUCaHK 3a1aTak y
Kopenaunju ca [pakTHIHOM HACTABOM - MOJLYJI
LlItamnaxe roye ).

5. KOPEJALMUJA CA APYTUM NPEAMETUMA/MOAYJIUMA
e [lpenmert: Pauynapceto u uHdopmaruka, PauyHapcka rpaduka 1 MynTHMEIR]a, CTPYUHH NpeaMeTH oGpasoBHor npoduna;
e [IpakTuuna nactaea - Moayn: Lltamnane niuove.




EJJEKTPOHHUKA

1. OCTBAPHBAIGE OBPA30OBHO-BACITUTHOTI PAJA — OBJIMLIU U TPAJAKBE

HACTABA
PA3PE]] : DRSS VKVITHO
Teopujcka HacTaBa Bexbe IlpakTHuHa HacTaBa Hacrtasa y 6moky
1l 102 34 0 0 0 136
I 68 34 0 0 0 102

2. UHMJBEBH MPEIAMETA

- Crunarse 3Hama 0 GH3HYKKM M0jaBaMa W NMpOLECHMa Y €IEKTPOHULIM H HHXOBO Pa3syMeBahe Ha OCHOBY MOJENA H TeopHja;

- CTuuarme 3Hamba 0 OCHOBHHUM €/IEKTPOHCKHM KOMIOHEHTaMa, HhHXOBHM KapakTepUCTHKaMa 1 MPHMEHH Y €IEKTPOHCKUM KOJnMa;
- Cruuarbe 3Haa 0 OCHOBHUM MOJMOBHMA O JHIHTAJHHM KOJIMMA M JMIHTAHUM HH(opMaLrjama;
- CrHuarbe OCHOBHHX 3HaHha 0 NOjavaBauykuM KOJHMMa U U3BOPHMA 3a Harajarke;

- Cruuame OCHOBHHX 3HaHa 0 HMITYJICHHM KOJIUMa,

- OcnocodibaBatse YYEHHKA 34 MEPEHA U3 obnacTu EJIEKTPOHHKE,
- Cruuame OCHOBHHX 3Hama 0 aHaIH3H, 06])3,{[[4 H NpeacTaB/baby pPE3yiiTaTa Mepema.




3. HHWJbEBH, UCXOJH, OBABE3HH U MPEMOPYYEHU CAJIPAKAJH H HAYHH OCTBAPUBAIA MPEJIMETA

Apyru paspen

TEMA

LULEBH

HCXO1HU

[To 3aBpiueTky Teme yueHnk he OutH y ctamwy na:

OBABE3HU U NNPEINMOPYYEHH
CAAPKAJH 1O TEMAMA

HAYHH OCTBAPUBAIA IMTPOI'PAMA

nOJ’Iyl’[pOBOﬂH HYKE€ KOMIIOHEHTE

Cruuare 0OCHOBHHX
3Hawka 0
MoJYNPOBOAHHYKHM
KOMTIOHEHTama.

« onuiwe ofpasoBambe PN croja;
« 00jacHH MHBEP3HY H AUPEKTHY NONapU3aLMjy

PN cnoja u HaupTa 1 00jacHH CTPYjHO —
HAroHCKy Kapaktepuctuky PN cnoja;

« Habpoju npobGoje PN cnoja;
¢ Ha0poju BpCTE JIMO/IA U IbHXOBE HajBaKHH]E

KapakTepUCTUKE H MPUMEHY.

Adnone:

e KpucTanHa cTpyKTypa nofaynpoBOAHHKA H
obpazosatbe PN crioja;

e JlupexTHO u HHBep3HO nonapucain PN
cnoj. Kapaxrepucruke PN cnoja. [po6oj
PN cnoja;

e KanauutusHocT PN cnoja. [lnone. Bpcre
auona (yemepauke, 3eHep, BapHkar,
LloTku, PIN auona):

e Osnake nuoja.

® OnMIIE NPHHUMN paja OunosapHor

TPaH3IMCTOPa Ha MOJIEJY €a 3ajeIHHYKHM
EMUTOPOM;

« Halpoju OCHOBHE KOMIIOHEHTE CTpYja y

TPaH3NCTOpPY;

« JeduHHIIE KOSPULHJEHT CTPYjHOT Nojavarba;
* HABCAC KAPAKTCPHCTHKE TPAH3UCTOPA,
¢ HAUPTA TPAH3HCTOP Y CHOjy ca 3aje AHHYKHM

EMHUTEPOM, 0azom u KOJICKTOPOMS

« HaLpPTa eKBUBAJIEHTHY LeMy OunoiapHor

TPaH3UCTOPA 3a HAW3MEHWUHU curnan (m
napaMeTpH);

« Habpoju orpaHuteH:a y paly TPaH3UCTOpPa;
+ OIMHMILE NPHHLXI Paja TPAH3IMCTOPA ca

e()eKTOM MoJba Ha MOZENY Ca 3ajEIHUIKHM
COPCOM M HALPTa eKBHBAJIEHTHY LIEMY
TPAaH3UCTOPA 33 HAM3MEHHYHHU CHIHATL,

« Habpoju ycroBe 3a paj nojenHUX TUMOBA

TpaH3uCTOpAa;

¢ KOPHCTH KaTaJIOUIKE NOOAaTKe 3d pas/iH4iHTe

THNOBE NOAYNPOBOAHHYKHX KOMTNOHEHTH,

Tpausncropu:

e [lpuHumn pana GunonapHoOr TpaH3KHCTOPA
Ha MOJIeNly €a 3ajeJHHUKHM EMHTOPOM.
OcHoBHe KOMIMOHEHTe CTpyja y
TpaHiucTopy. Belupamwe TpaHincTopa;

e KoebhuunjeHT cTpyjHOr Nojauama;

o KapaktepucTike TpaH3HcTOpa;

e [lapameTtpu (T napametpm) GunonapHor
TpaH3HCTOpa U EKBUBAJIEHTHA LIeMa
TPaH3HCTOPA 33 HAN3MEHHYHH CHIHAN;

e Orpanuuerbe y pajy TpaH3HcTopa;.

e [IpuHUMnN paja TpaH3HcTOpa ca eeKToM

noma (FET-a) Ha Mozeny ca 3ajeHHUKHM

copcoM. Cratuuke kapaktepuctike FET-a.

IMapametpu FET-a 1 ekBuBaneHTHa wema

TpaH3HCTOpa 3a HAN3MEHUYHH CHIHA;

MOSFET -osu. VMOSFET-oBu:

e O3nake TpaH3MCTOpA.

Ha MOYETKY YHUEHHKE YIO3HATH Ca LH/bEBHUMA
M UCXO0HMa HacTase / YueH:a, NaHoM paja u
HaYHHKWMA OLECHHBAHA.

Peanuzauuja Hacrase

* Teopujcka HacTaea (102 vaca)
e jabopatopujcke BexOe (34 vaca)

Bpoj yacoBa no Temama

o [lonynpooaHuuke

KOMITIOHEHTE ..vvvverianrienvrersansnans (35+10)
o [lojauaBaika KONa .......c.cceeeee. (44+17)
« YBOAY AMIHTANHY

CNEKTPOHHKY vvvevreniransarasrenseranns (23+7)

MecTo peajin3aumje HACTaABE
Yunonuua u naboparopuja

Moaena o1esbetba Ha rpyne
[MpunukoM peanusauuje Be:xOU onebeme ce
Aeju Ha rpyne Ao 15 yueHHKa.

Ouemwupame

BpesHoBame 0CTBAPEHOCTH HCXOAA BPILMTH
Kpo3:

« npahere 0CTBAPEHOCTH HCXO/A;

* TECTOBE 3HAMA;

* YCMEHO M3Jarame;

« TECTOBE NPAKTHYHHX BELITHHA.




TEMA

LHU/bEBH

HCXO0IH
IMo 3aBpiueTky Teme yuexuk hie GUTH y cTary na:

OBABE3HHW U MPENMOPYYEHH
CAJPKAJU MO TEMAMA

HAYHH OCTBAPUBAIbA IMTPOI'PAMA

"OJIyI'I POBOAHHYKE KOMIIOHECHTE

« Habpoju BpcTe THPHCTOPA M HHXOBY MPHMEHY;
+ Haupra exBUBajeHTHO KOJIO THPHCTOpA;
+ Hageze OCHOBHE KapaKTepHCTHUKE TPHAKa M

JHaKa.

BuieciiojHe eninuujyMcke KOMNoHeHTe:
e Tupucrop;

e Tpuak u AHakK.

« Habpoju BpcTe ONTOENEKTPOHCKHX

KOMTIOHEHTH M HHXOBE OCHOBHE
KapaKTepHCTHKE;

« TlosHaje npuMeHy ONTOENEKTPOHCKHX

€JieMeHara.

OnroeneKTPOHCKE NOAYNPOBOAHHYKE

KOMIIOHEeHTe:

* Bpcre onToeneKTPOHCKHX elleMeHaTa;

e (@otoanoae, GOTOTPAH3HCTOPH U
thoToOTNOPHULN;

« Cgetnefie nonynpoBoIHUYKE AWOIE.
hoTocrnojHUIIE;

e Teuyuu kpucTanu.

[Mpenopyke 3a peain3auMjyv HacTase

Tokom peanusaumje cBake TeMe YBeK ce
MPUAPHAKABATH HCTOT MPUHLIMIA: TEOPETCKH
00jacHUTH N0jaBy HIIM 3aKOHUTOCT,
MOTBPAMTH je pauyHCKH (Tamo rie je To
moryhe) a oHIa H3BPIIUTH IEMOHCTPALM]Y
HIIH Meperba y 1abopaTopHji.

Tokom Tpajama TeMa peali30BaTH HAjMakbe
TPH TeCTa 3Hakba.

[TpenMeTHH HaCTABHHK MOMKE M3MEHUTH 110
10%, ay3 carnacHoct Ctpy4nor Beha 1o
20% npenopyueHor cajipiaja.

IMpenopvke 3a peajin3auHjy Teme
[MoynpoBoaHHYKE KOMIIOHEHTE

Ha noyeTky noHoBuTH rpaljy aToma koja je
oOpahena y npeamerty OcHoBe
eNIeKTPOTEXHHKE Y MPBOM paspeiy.

Cea oGjaimerba 6a31paTH Ha CHITHLHJYMY
Kao NOJYNPOBOAHUKY, @ FePMaHHjyM camMo
HarNoMeHyTH,

[MpuHuune pana TpaH3KHCTOPA PaaHTH
onucHo, 6e3 3anakera y aeTakbe anu
MHCUCTHPATH Ha NO3HaBalby YC/0Ba 3a paji
MojeMHHX BPCTA TPaH3HCTOPA,

[Mpunuun pana GunonapHor TpaH3ucTopa
obpaianTH Ha MOAENY ¢a 3ajeHHYKUM
EMHUTOPOM, CKBUBAJICHTY LUEMY LPTATH
kopuctehu m napamerpe. Harnacurtu na ce
eKBUBAJICHTHE LLIeMe TPaH3HCTOpa PasiuKyjy
Ha BHCOKHM YUeCTaHOCTHMA.

KopucTUTH Katanore pasinyuTHX
npown3pohjaua.




HCXO1HU

OBABE3HHU U INPEINOPYYEHH

TEMA DHEEBH [To 3aBpieTKy TemMe yueHUK hie GuTH y cTamy na: CAIPXKAJH ITO TEMAMA Sl D Ll T
OcrnocobbaBare H3MEpPH CTPY]jy Kpo3 anoay v HanoH Ha avoan, | BEJKBE: Ipenopyke 3a peaJH3auujy BexoH:
YUEHHKA 3a HALIPTA CTPYjHO-HAMOHCKY KApPaKTePHCTHKY
aHallM3upabe pajia JIMOJIE HA OCHOBY pe3ysiataTa Mepeba; I. CHUMame KapakTepucTHKa 110/1a o Jenna pexda ce paaM /1Ba criojeHa LIKOJCKa
MOTYTIPOBOAHHUKHUX H3MEpPH CTPYje U HamoHe KO TPaH3HCTOpa (ycMepauKHX M 3eHep A1ona); yaca W 3a To Bpeme Tpeba na ce ypane cBa
KOMIMOHEHTH (ounonapHor u FET —a) u Haupra Mepera u 00paje pesyntati. Bexbe ce
CHHMAEM HBHXOBHX KapakTEPUCTHUKE TPAH3IUCTOPA HA OCHOBY 2. CHuMake KapakTepHeTHKA OMMoNapHux MOTY OPraHu30BaTH Y ABA WK TPH
KapaKTepHCTHKA. pesynaraTa MepeHa; TpaH3ncTOpa; LyKmyca.

“()J'Iyl'lleBD.!IHll‘lK'e KOMITIOHEHTE

aHanu3Kpa paj kona ca ceetiehium
MONYNPOBOAHMYKHM JHOIaMa W KOJa ca
BHILECIOjHUM CHITMLIMjYMCKHM KOMIOHEHTaMa;
npuMeYyje Mepe 3alTuTe Ha pajy.

3. CHumambe kapaktepuctika FET —a;

4. Enextponcka kona ca ceetiefinm
NOAYNPOBOIHHYKHM HOaMa;

wh

. EnexTtponcka kona ca BULIECIOjHAM
CHIIMLIM]YMCKHM KOMTMOHEHTaMa.

« 'V naboparopuju Tpeba na Oyne 10BOJLHO
pasHMX MeCTa J1a 3a jeTHUM PagHuM
cTooM Oyay [1Ba 10 TPH YHEHHKA.

» MHspohemwe Bexdu ycarnacuru ca
TEOPHjCKOM HACTABOM TaKO J1a
oarosapajyhe se:kOe ciie/le 0IMax HAKOH
obpane TeOpHjCKOT rpaanBa.

» Ykonuko je moryhe, naboparopujcka
MEpeHa NOTBPAHTH PauyHCKHM MyTEM,
WK ypaauTi oarosapajyhy cumynaumnjy Ha
pauyHapy.

« V¥ ciyuajy HeocTaTka notpedHe onpeme
3a Heke BexOe, ypanuTu oarosapajyhy
CHMYJIALH]Y.

+ M3Bewraje yueHHKa O peann3oBaHuM
BexkOama npernesaTH NPHIHKOM MpoBepe
NPaKTHYHHX BEITHHA.

« HaxkoH cBakor uMkiIyca Bex0H, Kpo3
HHAHBHAYAIHW Pajl yueHHKa, OLEHUTH
HHBO CaBIAJAHOCTH CTEUEHHX MPAKTHUHHX
BCILTHHA.




TEMA

HW/bEBH

HCXO0IHU
[lo 3aBpHIeTKy Teme YueHuk hie OuTH y cTamy Ja:

OBABE3HH U NPENOPYYEHH
CAIP)KAJHU MO TEMAMA

HAYHH OCTBAPHUBAILA ITPOTPAMA

Mojayapauka Ko/1a 1 H3IBOPN 3a HaNajame

CTHIAhe OCHOBHHX
3HaHa 0
nojayaBaukum
KoJuMa.

« HaLpTa rojauaBay ca 3ajeJHHYKHM eMHUTEPOM H
OINHMILE YJIOTe NOJeIMHHX KOMITOHEHTH
nojauasaya;

« neduHMLIE NOjayabe CTPYje, HAaMoHa | CHare
Ha MOJIEJTY YUeTBOPONOa, Kao H ynazHy u
H3a3HY OTMOPHOCT;

+ H3pauyHABA CTPYjHO M HAMOHCKO Mojavuare
nojayapaya ca 3ajeIHUYKHUM EMHTEPOM, Kao 1
YIa3HY M M371a3HY OTIOPHOCT;

« HalpTa MojayaBay ca 3ajeHHYKHM COPCOM H
ONHMILE YJIOTE NOJEAHHHX KOMMOHEHTH
nojayasava

+ M3pauyHaBa HAMOHCKO Mojauarse nojavyasaya ca
3ajeIHHYKHM COPCOM, KA0 H H3NIazHy
OTHOPHOCT;

o neduHne nojaM dpeKkBeHIHjcKe
KapaKTepUCTHKE W 00jacHH HeH 3Hauaj

+ o0jacHH ynory HeraTHBHE MOBPATHE Crpere y
nojauaBavnuma

« Haupra J[apIHHTTOHOB CIOj M U3BEE M3pa3 3a
CTpYjHO N0jayuare;

« HaDpoju knace pana nojayapaya v HHX0BE
OCHOBHE KapaKTePHCTHKE.

JedHOCTeNeHH NMojayaBayu:

L]

[TojauaBau ca 3aje IHUYKHM EMUTOPOM.
PajHa npaea u paaHa Tauka.
Crabunuzauuja paave Tauke;

[Tojauame HanoHa, cTpyje U cHare, yJiasHa

1 U3Na3Ha OTMOPHOCT Mojadaeaya (onwra
aeduHULKja HA MPUMEPY YETBOPOTIONA);
[TojauaBau ca 3ajeIHUIYKUM EMUTEPOM —
aHanu3a paaa u oapeljuBarme CTpyjHOr 0
HATOHCKOT Mojayara, yJa3He | H3nasHe
oTnopHocTH. PpekBeHuUMjcKa
KapakTepHCTHKA;

[MojauaBay ca 3ajeTHIYKHM COPCOM —
aHanusa pazna u oapeljuparbe HaNOHCKOT
nojaqarba H H31d3HE OTNOPHOCTH.

Cloxenu nojauapaun:

Buiecrenenu nojauasaun. IlopatHa
cnpera. HeratieHa noBpaTHa cripera;
[TojayaBaum ca HEraTHBHOM MOBPATHOM
Crperom;

JlapAHHTTOHOR €1Oj;

Knace pana nojayaBaya ca npuMepHuma.

IIpenopyke 3a peann3auMjy HACTaBe Y

1emu [Mojayasayka Koia M H3BOPH 33
Hanajame

[Tojam cTpyjHOT, HATIOHCKOT Mojauama,
yhnasHe 1 u3nasHe OTNOPHOCTH OOPAdHTH HA
ONOK-1EMH YETBOPOMNOIA.

OcHoBHM nojayasay ca OMNonapHuM
TpaH3ucTopoM oOpaauTi nomohy
eKBUBAJIEHTHE LIEMe, W3BECTH M3pase 3a
Mojayare HanoHa U CTpyje, yasHy W U3aasHy
OTMOPHOCT — 0BA HACTABHA je/IMHULA HMa 3a
LIMJb 1 MOKaXKe 1a Ce BPEJHOCTH Tojayatba
HArMoHa W CTPYje, yasHa U u3asHa
OTIOPHOCT MOTY HPOPAYyYHATH.

[MToMeHyTH Aa MOCTOje Mojauasaiu ca
3ajeIHMYKUM KONEKTOPOM 1 Ga3oM.
O6jacHUTH 3HAYaj NMo3HaBamba (PpeKBeHLH]cKe
KapakTepUCTHKE W TpaHnYHUX (peKBeHLHja,
a 3aTHM Ha Be:kGamMa CHUMHTH
(hpeKBEHLHMjCKY KAPaKTEPUCTHKY U MEPEHEM
YTBIMTH rpaHHuHe (ppeKkBeHuH]e.

I[1pu oOpany NoBpaTHe Crpere, YKpaTko
00jacHUTH YOIy MO3UTHBHE MOBPATHE Crpere
U tbeHy (QyHKUM]Y Y ocuuiartopuma, Hes
yhaxemwa y aetambe. OGjacHuTH yaory
HeraTHBHE MOBPATHE CIpere y MojauaBaunmMa.
Knace paga nojauasada ypaautH
HH(OPMATHBHO.




TEMA

HH/bEBH

HCXO0IH

[lo 3aBpmeTky TeMe yueHuk hie GUTH y cTamy Ja:

OBABE3HH W NPENOPYYEHH
CAJPKAJHU MO TEMAMA

HAYHUH OCTBAPUBAIA ITPOI'PAMA

[Mojayapavka Koia 1 H3BOPH 3a Hamajawme

HaLPpTa W onuiie OJI0K EMY HHTErpHcaHor
0r1epPaLOHON 0jauaBaua U HaBee herone
KapaKTepUCTHKE;

Haupra u 00jacHn NpuHUMN pajaa uHBepTyjyher
/ neunsepryjyhier nojauasaua v u3Bene u3pase
3a HarNoHCKO rojayatse;

o0jacHu NPUHLKN paja Kona 3a cabuparbe u
KOJIA 38 01y3UMatbe HaroHa;

ofjacHu pasznore ¥ HaUHHE MOBE3NBabA
MHTErpHCAHOT ONEepalHoHOr NojayaBaya ca
APYTHM JIEKTPOHCKHM KOJIUMa.

OnepaunoHH NojayaBay:

« bjok wema uHTerpucaHor onepalmMoHor
nojayasaua. KapakrepncruuHe BenuyuHe
MHTErpUCaHOT ONEPAlMOHOT MojavaBaya;

o Musepryjyhn nojauasau;

» Heunsepryjyhu nojauasay. Jennnuunu
nojauasau;

« Koo 3a cabuparse Hanona;

« Kono 3a ony3uMarse HanoHa;

« KombuHOBae HHTErpHCaHHX
OMnepaLroHKX MojadaBaya v TPaH3HCTOpa
cHare.

brok wemy onepauuoHor nojayasaya
00paiuTH ONMKCHO, a IPHMEHY HA WJealHOM
uHBepTyjyhem u nenupeptyjyhem
nojavyagauy. Harnacutu npeaHoctH
fnojauasaua ca orepalHOHUM MojauasaieM.

CTHLAbE OCHOBHHX
3Haa 0 H3BOpHMA 33
Hamnajame.

objacuu ynory ycmepaua ca QuiITpoM H
cTabunuszaTopa HanoHa y npouecy Ao0ujamba
JjeIHOCMEPHOT HaroHa 3a Hanajame;

objacuu ynory HHBepTopa y npouecy 1o0ujama
HaH3MEHHYHOT HATOHA.

H3Bsopu 3a Hanajame:
e VYcmepaun (jenoctpanu yeMepad u ['penos

yemepau);
« VYomepaun ca hunrpom;
o CrabunuzaTop HanoHa ca 3eHep 1HOIOM;
« HHTerpucanu cradbunusaTop HamoHa;
+ Huseprop.

Vemepaue ca Guitpom u crabunusartope
HaroHa 00jaCHUTH Kao A€0 jeIHOCMEPHOT
H3BOpA 3a Hanajawe. OBjacCHUTH MPEAHOCTH
MHTErpHCaHor cTabHiIn3aTopa HanoHa.
MuBepTop obpanuTi ONKCHO, a Ha
oGpa3oBHUM NpodHAHMa CHEPreTCKOr cMepa
TOME [OCBETHTH BHLLUE MAKHE.

[Mpu obpanu oee Teme ypanutu sefin 6poj
3ajlaTaka.




HCXOH

OBABE3HHU U MPENOPYYEHH

TEMA LHH/bEBU ITo 3aBpuieTKy Teme ydeHHK e OUTH y cTamy Ja: CAJIPKAJH MO TEMAMA SRR AL L T
OcnocobibaBatbe e W3MEpH CTPYje H HAMoOHe KOJ rojayasaya y BEKBE: Ilpenopyka 3a peajnusauujy Bexdn v Temu

IMojauaBauka KoJ1a U H3BOPH 3a HATIAjalbE

YUEHHKa 3a MEpetba 1
aHallM3Hpame pana
M0javyaBavYKHX KOJA;

OcnocobmbaBame
YUEHMKA 3a Mepeba 1
aHalM3Hpame paja
H3BOPA 3a Hanajame.

JEIHOCMEPHOM peKNMY paza;

« aHAIM3Mpa pal fnojayaBaya ca 3ajeHUYKUM
EMHUTEPOM / COpCOM MepeHeM HaloHa
OCLINJIOCKOTIOM;

s M3MEPH HAMOH OCLWIOCKOTOM Ha yiasy
u3nasy uuBepryjyher u nemuseptyjyher
nojayuaeavya M Ha OCHOBY TOTd Ofpean
nojauare HaroHa;

e M3MEPH HAMOHE Ha YJIa3y W W3J1a3y ycMmepaua
OCLIMIOCKOTIOM;

* HALPTa BPEMCHCKE JHjarpame Ha OCHOBY
H3MEPEHHUX BPEIHOCTH,

» MPUMEH:YjE MEPE 3aLITHTE HA Paay u Y
naboparopuju.

1. JenHocMepHH pexuM pana nojauaBaya ca
3ajeAHHYKUM EMHTEPOM;

2. INojauasay ca 3ajeIHHUKHM EMHTEPOM KAO
nojauaBay HAM3MEHHYHHX CHIHana —
onpehyBambe HaNMOHCKOT Nnojayarka 1
rpaHHYHUX (ppexBeHLm]ja;

3. [Nojauasay ca 3ajeIHHUKUM COPCOM Kao
nojauasay HAM3IMEHWYHKUX CUrHaNA;

4. Huepryjyhu n HennsepTyjyhu
nojauaBav Kao rnojauaBaun HAM3MEHHYHOT
W JeIHOCMEPHOT HAloHa;

5. Kono 3a cabuparbe HanoHa 1 KoJio 3a
Ojly3HMatse HarnoHa;

6. Yemepauu;

7. CrabunusaTop HaroHa.

INojayaBauka KoJ1a U H3IBOPH 34 HANajamwe:

ITpe peanusaunje BexOe ca onepauHoHHM
rojauyaBayem HaMmOMEHYTH /1a & U3MEPEHE
BPEHOCTH PA3NUKY]y O MpopauyHaTux, 36or
yTHIAja peaHuX napamMeTapa ornepalHoHor
nojayaegada Ha paz Kona.




TEMA

LHHWJbEBH

HUCXOIH
Ilo 3aBpiueTky TeMe yueHuk hie GuTH y craisy aa:

OBABE3HHU U MMPEMNOPYYEHH
CAJIPKAJHU MO TEMAMA

HAYHUH OCTBAPHBAIbA ITPOTPAMA

YBOA Y ANTHTAJIHY €/IEKTPOHHKY

VeBajarbe OCHOBHHUX
3HaHa 0 AMIHTANHO]
CNEKTPOHULH:

OcrniocobsbaBatbe
YUEHHKA 33 Mepetbe Y
JHUTHTAJIHHUM KOJITHMA.

« jgeduHHIIE nojaM HHpOPMaLHje W Mpeno3Ha

aurutaiiu odnuk uHdopmaumje;

» BpLIH KOHBEP3Hjy OpojeBa jeaHor GpojHor

cHeTema Y IpyrH;

+ HaOpoju OCHOBHE ApUTMETHYKE Orepaumnje y

OMHAPHOM CHCTEMY:

« BpLIM MUHUMH3ALK]Y NOTHYKe QYHKLM]jE;
» MpeicTaBiba JornuKe QyHKLUH]e rpapHuKHM

cumbonuMa, komOuHaMoHIM Tabenama 1
BPEMEHCKHUM JIMjarpamMmumas;

« Hadpoju BpCTE OCHOBHUX JIOTHYKUX KOJIa

nozHaje HBHXOBE KAPAKTEPHCTHKE!

* peanusyje croxkeHe nornuke (pyHkiuje nomohy

JIOHYKHX KoJa:

« HaDpoju OCHOBHE pasnuke uimehy

KOMOHMHALHOHUX H CeKBeHuH_ja.ﬂHl—'lX Mpexa.

* @HAIW3HPA Pajl IOruUKUX KoJia;
« TI0BE3Yj€ W aHAIM3KUPA pajl IOrHYKHX KOJa Y

CMOS TexHOnornjH;

* H3MEPH M aHANTHU3HMPA HATIOHCKE HHUBOE KO

PasIHYMTHX JIOTHYKHX KOMa;

« TpHMEBYje Mepe 3aliTHTe Ha pasy vy

nabopatopuju.

¢ [lojam undopmaumje. Aurutannu odaux
uHipopmaumja. bUT Kao jennHuua
uHpopmaumje. Jururanta kona — nojam;

« BUHApHY, OKTAHH H XeKcaaeMMalHH
Opojun cucrem. Kousepsuja Opojesa;

« Konosu (BCD u I'pejos koa; konoswu 3a
NETeKLHjY 1 KOPeKLIHjy Tpelaka;
KOJI0BabE Ca KOHTPOJIOM MAPHOCTH
andaHyMepHIKH KOOBH);

« OCHOBHE apHTMETHUKE Onepaluje y
OHHAPHOM CHCTEMY;

« Jloruuke onepaumje u bynoea anredpa:

« [lpencrasibame noruukux QGyHkuUH]a.
MuHMMH3aLKja TOrHYKHX (YHKLH]a;

o Jloruuka kona: I, ILI, NE, NI, NILI,
uckbyunBo ILI u uckmyunso NILI kono;

« CHHTe3a W aHaJM3a NOTHYKHX KOa;

¢ [lojam komOHHALMOHE M CEKBEHLMjalHe
MpEKe.

BEJKBE:
1. AHanu3a paja NOrHUKHX KOna;
2. Jloruuxa kona y CMOS TexHonoruju;

3. Mepete HANMOHCKHX HHBOA.

ﬂpenupyt{e 3a Eea.nusauniv HacTaBe y
TeMH _YBOJ YV AHTHTAJIHY EJIEKTPOHHKY

VY yBoay Y ANTHTAIHY €1EKTPOHHKY
o0jacHuTH nojaM uH(popmaumje. On OpojHux
cucTeMa 00paauTH AeUUMalnHi 1 GuHapHw,
Kao M NpeTBapamwe W3 jeIHOr cucTeMa y
IPYTH, @ OCTAJIe HANIOMEHYTH.

[ToceOHy Mak by MOCBETHTH OCHOBHUM
JIOTHYKHM KOJIHMa H H HXOBHM
KapakTepucTHKamMa (paa Kona aHanu3upaTH
BPEMEHCKHUM JMjarpaMuma HamnoHa u
KOMOMHALIOHMM Tabenama).

Kox peanuzatije TOruyKHX Kola ypaauTH
netasbHo uHBepTop y CMOS texHonorujn n
HEeroBe KapakTepHUCTHKeE, TIPHHLINN pazaa a
peau3aliijy OCTAINX KOJa YpaiuTH
undopmarusro. HanomernyTy na ce joruuka
KOJla MOTY peajlu30BaTH U Ha APYre HauHHE.
KoMOMHALMOHE M CeKBEHUMjATHE MpEkKe
00panuTH ONMCHO M camo HabpojaTH npuMepe
Mpeska, 0e3 3anamerba y AeTalbe.




Tpehn paspen

TEMA

LHU/bEBH

UCXOIH
[To 3aBpuIETKY TeMe y4eHHK he OUTH Y cTamy
za:

OBABE3HH U ITPETTIOPYYEHH
CAIPKAJH 1O TEMAMA

HAYHUH OCTBAPHUBAILA [TPOIT'PAMA

CTHLAHk€e 0CHOBHUX
3HaHa O MPUHUUNHMA
paja u npUMeHH
rnojauyaBaykux Koa;

® HALPTa eNeKTPOHCKY LeMy 1 0DjacHH

MPHHLIATT Pajl Kona 3a JH(epeHIInpare n
HHTerpajbere UpTajyhn BpeMeHCcKe
aMjarpame;

® HALpPTA eNeKTPOHCKY LeMy 1 0DjacHu

MPHHLKIT pajl KoJla 32 OrpaHHYaBatbe
HanoHa upTajyhn BpeMeHcke JiHjarpaMe;
pasfuKyje akTHBHE 01 MAaCHBHUX (punTapa;
u3pauyHa rpaHuuHy QpeKBeHLHjY 3a
aKTHBHH (JUITAP NPBOT U APYTOT Peia;

Mojayasauka Kona:

¢ Kona 3a nudepeHumparse U MHTErpabethe
ca onepaLHoHUM MojauaBaveM;

e Kona 3a orpaHHvaBam¢ HaroHa ca
OIEpaLMOHHM 0jauaBadYem;

e (dpexpeHLMjCKA KAPAKTEPHCTHKA;
AKTHBHH QUATPU.

lMojayaBauka KosIa H H3BOPH 32 HANAjalbe

CTHlake 3Haba 0
NPUHLMITUMA paja 1
NpHMEHH M3BOPA 3a
Hanajabe;

e 0o0jacHH NPHHLIKM pala KOHBEPTOpPA 3a

cHuKeme HanoHa (buck);

® 0ofjacHu NPHHLIKI paga KOHBEPTOPa 3a

noseharme HanoHa (boost).

H3Bopn 3a Hanajame:

e JenHOCMEpHH W3BODH 3a Hamnajarbe
(KOHBEPTOPH 3a cHWKeHe HanoHa (buck) u
KOHBepTOpH 3a nosehate HanoHa (boost).

Ha MNOYETKY YHYCHUKE YMO3HATH Ca UHWJLEBHMA H
HCX0AUMa HacTase / Y4€ha, MniaHoM pana
Ha4HWHHMa OLIEHhHBaHa.

Peanuzauuja Hacrape

* Teopujcka HacTaBa (68 yaca)
* naboparopujcke BexOe (34 waca)

Bpoj uacosa no remama
(Teopuja + Bexbe)

« [lojauaeauka Kofia M M3BOPH 3a Hamnajame
(20+12)

e MMOyacHa KOMa ....cc.eeeveeenenne (20+12)

o JIUTATATHA KON .eevrenerareenes (28+10)

MecTo peanusaunje Hacrase
Vyuonnua n naGopatopHja

IMonena oge/bema Ha Tpyne
[TpunukoM peanusaumje BexkOM, onebemne ce
naenu Ha rpyne Ao 10 yuenuka.

OuemnBame
BpenHoBae 0CTBAPEHOCTH MCXOa BPILINTH

Kpo3:

« npahiere OCTBAPEHOCTH HCXOMA;
e TECTOBE 3HAIbA;

* YCMEHO u3jaratbe;

* TECTOBE MPAKTHYHHX BELITHHA,




TEMA

LIMWJBEBH

HCXO0IHU
[lo 3aBpiierky Teme yueHHK fie OHTH y cTamy
na;

OBABE3HH U NNPENOPYYEHHU
CAJIPKAJHA MO TEMAMA

HAYHUH OCTBAPUBAIA ITPOI'PAMA

MojauaBauka KoJa W H3BOPH 3a HANAjAILE

IMpenopyke 3a peaju3alujy HacTaBe

Tokom peanusalije cBake TeMe yYBeK ce
NPUAPXKABATH HCTOT MPHHLMNA: TEOPETCKH
00jacHUTH MOjaBY MM 3aKOHUTOCT, MOTBPIAMTH
je pauyHckn (Tamo rae je To moryhe) a onna
W3BPUINTH IEMOHCTPALH]Y UIIH MEPEHha y
nabopaTopHju.

Tokom Tpajatba TEMa Peaiu30BaTH HajMambe TPH
TECTa 3HabA.

[TpenmeTHH HacTaBHMK Moxke U3MEHHTH 10 10%,
a y3 carnacHoct Crpyusor seha no 20%
npenopyyueHor caapikaja.

IMpenopyke 3a peaau3aunjy Teme
MojauaBauka KoJa W H3BOPH 3a HANA[aIbe:

Ha noveTky WIKOJNCKE FOHHE MOACETHTH
yueHuke Ha Temy [lojauaBavuka Kojia v H3BOPH 3a
Hamajame U3 NPEeTXOIHE rOIHHE, jep ce rpanuBo
HAcTaBJba Ha MPETXOHO CTEYEHA 3HaMbA.
Ykonnko je moryhe, npuHUMI paaa KoJa
npejcTaBbATH H 00jallbasaT nomohy
BPEMEHCKHX AHjarpaMa HarnoHa.

O0jacuuTH 3Hauaj Gpunrapa y
TENeKOMYHHUKAIHjaMa 1 MOBE3aTH €a IPaIiBOM
Kkoje ce oBpahyje y npeamery Teopuja
TeNeKOMYHUKaLHja.

[ToHOBHTH OCHOBHE MOjMOBE O KalleMOBHMa, 1pe
HEro WTo ce 00paje HACTaBHE jeAMHULE:
KongeptopH 3a cHibkere HanoHa (buck)
KOHBepTOpH 3a noeehawe HanoHa (boost).
Harnacutu pasnuke nsmehy akTHBHUX 1
NacHBHHX Koja (OrpaHuuapaqa, kona 3a
uHTerpasberse, Jndepenumpatse, unrapa).

[Tpu aHanu3u pana nojayapaukux Koia paauTu
sefin 6poj 3anaraka.




HCXOIH

OBABE3HH U NPENMOPYYEHH

TEMA HU/BEBHA [To 3aBpiueTKy Teme jg;ﬁ_:ﬂux he OuTH y cTawy CAJIPKAJU 110 TEMAMA HAYHUH OCTBAPUBAILA ITPOT'PAMA
OcnocobibaBame e H3MEPH HAMOHE OCLMJIOCKOMOM, HaupTa BEXBE: lpenopyke 3a peaJu3aunjy Bexon:

MojauaBayka KoIa W WIBOPH 3a HANAjAILE

V4YEHHKA 32 Mepeba u
aHanM3Mupame pajia
nojayaBauknx KOma;
Ocnocobbapame
YUEHNKA 33 Mepetba 1
aHaJlM3Hpame pana
H3BOPA 33 Hamnajame.

BpeMeHCKe AujarpamMe u H3BPIUH aHATH3Y
paja kona;

* CHHMU (PpeKBEHLIH|CKY KAPAKTEPHCTHKY H
oJpeny rpaHuuHe (hpexBeHLje;

s NpHMElbYje Mepe 3aliTHTE Ha pajy vy
naGopatopHju.

I. Kona 3a nudepeHuupatse U MHTETpabetbe
HaroHa;

2. Konasza OrpaHH4aBambe HaNnoOHa;

3. CHumame (ppeKBeHUHjCKe
KapaKTepHCTHKE;

4. AKTHBHH QUINTPH;

th

. Mpeknnaukn H3BOPH 3a Hamajamwe.

« JenHa BexOa ce paau 1pa criojeHa MKoICKa
yaca M 3a To BpeMe Tpeba ja ce ypane cBa
Mepera H odpajie pe3y/TaTH.

« ¥ naGoparopuju Tpeba na Gyne 10BOJBHO
pagHUX MecTa Ja 3a jeJHUM PAIHHUM CTOJIOM
Oyny /1Ba J10 TPH yHEeHHKa.

« Hspolemwe BexOH ycariacuTH ca TeOPHjCKOM
HACTABOM TaKO 1a oarosapajyhe BexOe criene
oIMax HaKOH 00pajie TeOPHjCKOr rpaJuBa.

« Vxonuko je moryhe, naGoparopHjcka Mepersa
NOTBPANTH PadyHCKHM MYTEM, HIH YPaIHTH
oarosapajyhy cumynauujy Ha pauyHapy.

« V cnyuajy HefocTaTKa notpedHe onpeme 3a
Heke BexOe, ypaauTh oaropapajyhy
CHMYJIaLK]Y.

« Mapewraje yueHnka o peanu3oBaHiuM
BeskOama nperjenaTy NpuiInKoM nposepe
NPaKTHUHHUX BEIITHHA.

« HaxkoH cakor umknyca BexOu, kpo3
MHIMBUIYATTHN Pajl YUYEHUKA, OLEHUTH HUBO
CaBMaaaHOCTH CTEUYEHHX HpaKTH‘lHHK
BCUITHHA.




UCXOAH

OBABE3HH U MPENOPYYEHH

TEMA LIHWJBEBH o zaepiueTky Teme );;elﬂnx he GutH y cramy CAIIPKAJU N0 TEMAMA HAYHUH OCTBAPHBAILA ITPOTPAMA
+ CTHUame OCHOBHHX o0jacHn 1 HAaUpTa UMITYJICHE ODJIHKe MmmysicHH 00/MUM HalloHa; Ipenopyke 3a peajn3auujy HacTaBe y TeMu
3HAHA 0 HMITYJICHHM HaroHa; Komnaparopcka kona u LLIMHTOBO KOTO; Umny.icHa kosa
KOIHMa; objacuu npuHumMn pana llmutosor kona; Ocumnaropu (RC ocunnatop ca Bunosum
ofjacHH NPUHIIMN pafa u NPHMeEHY MOCTOM M OCLIMIATOPH ca KBapLOM); Ha noueTky netamHo 06jaCHHTH HMITYJICHE
OCHOBHMX (hiiun — (hionoBa; Bucrabunua kona — duinn — donosu; o0iKe HANOHA U 1bHXOBE MapaMeTpe.
oGjacHH NPHHLMM paja acTabuIHor AcTabunua kona — actabuiHm [puaikom obpajne KomnapaTopa HaLpTaTH
MYITHBIOPATOPA: MyITHBHGPATOP; TanacHe o0JIMKE 3a ONepaLHOHN ojadaBay
o0jacHH MPHHLMM paja OCLUNaTopa; MoHOCTaBHITHA KOMa — MOHOCTAGHITHI YNOTpeG/beH Kao KOMIApaTop, a 3atum
o0jacHn NpuHUKN pana MOHOCTabHIHOT MYJTHBHOpATOP. OfHjACHEETM NHe/HOCTH SIS ANHHX Koia
MyNTHBHGPATOPA. KOHCTPYHCAHHX /1 Pajie Ka0 KOMIIapaTopH.
LLIMHTOBO OKHIHO KOO 0jacHuTH C
2 OMnepalMoHHM Nojauyasadem 3a JBa pedepeHTHa
g HAMNOHA; KA0 NPUMEHY HABECTH MPETBAPALE
a2 apyror 00J1MKa HaNoHA Y NPaBOYTaOHH.
= INpe obpane HactagHe jeanHuue Ocuunatopy
= 00OHOBHTH NOBpATHY crpery, Koja je obpahena y
=E ENeKTpoHMLM Y IPYrom paspeny.

OcnocobsbaBatbe
YUEHHKA 33 Meperha
W aHaJin3nparbe paja
MMITYJICHHX KOJIa.

M3MEpH HAMOHE OCIHIOCKONOM, HalpTa
BpEMEHCKe [HjarpamMe 1 U3BPIIY aHAIIH3Y
pazna Kona;

NpUMErbYje Mepe 3aluTHTe Ha pamy v Y
nabopaTopuju.

BEJKBE:
1. Komnaparopu, LLIMuTOBO OKHAHO KOIO;

2. Actabunuu mynTHBUOpaTop

MOHOCTAOMIHH MyNTHBHOpATOP:

3. @nun — donoswu;

4. OcumnnaropH.

HmnysncHa kona o00paauTH ca JOrHYKHM KOJHMa
y3 TanacHe o0JIMKe; HABeCTH crieln(KUHa Kona
3a actabuiHe U MOHOCTaOMIIHEe MyaTHBUOpaTOpe,
3atuM llIMHTOBA OKMAHA KONA MTI.

['ne ron je To moryhe, npuHLIAN pajaa Kojia
npeicTaB/baTH W 00jalIbaBaTi noMohy
BPEMEHCKHX JMjarpaMa HamoHa.




HUCXOIH

OBABE3HH U NNPENOPYYEHH

TEMA HHUJEBH Ilo 3aBpiueTky Teme );I;HHK he OuTH y cTamy CAJIPAKAJHM 110 TEMAMA HAYHWH OCTBAPHUBAHKA INMPOT'PAMA
o CTHUAkE OCHOBHUX * ONHIIE paj KOMOHHALMOHUX Mpexa « KomGunaumone mpesxe (koaep, aexonep, Ipenopyke 3a peaan3auijy HacTaBe vV TeMH
3HAbA 0 JHTHTATHAM (kozmepa, nexkoaepa, MyJITHIIEKCepa, MYITHIITEKCep; AeMYyNTHILIEKCep, JIMruTaaHa Koa1a
KOJMMa; AeMyJTHIIIeKcepa, TpocTaTHukor Hadepa, TpocTaTHuku Hadepu, maructpane O6jacHnTy na ce naHac IMruTalHa Kona
MarucTpana AMrHTalHKWX CHrHana); JIMFUTATHUX CUTHANa); MCKJbYYHBO MPABE Y MHTErPHCAHO] TEXHOJIOTH]H.
« ONHLIE Paj CeKBEeHLHjaTHHX Mpeka « CexBeHUHjanHe Mpeke (PErucTpH U O6jacHuTi pasznuky u3Melhy KoMOHHALUMOHHX U
(peructapa u 6pojaua); ©Opojaun); CeKBEHIMjATHUX IMIHTATHHX KONa, Kao u
« o0jacHu pa3nuky u3mely komGunaunonnx | « Memopuje (ROM, RAM...); paznnky usMely acCHHXPOHHX H CHHXPOHHX
U CeKBEeHLMjaNHIX JUTHTATHUX KOJA, KA0 0 | « ApUTMeTHuKa Kona (Mpeske 3a cabuparme 0 | KoJia.
pasnuky n3Mel)y aCHHXPOHMX H CHHXPOHHX O/TY3UMaHhE); V oKBUPY KOMOHHAIIMOHUX Mpeka, Ha
KOJ1a; « A/]ln JI/A xonBep3uja; KOHKPETHHM NpHMepuMa o8paanuTH peannsalujy
« HaBele BpcTe MeMopHja U 00jacHH BHXOBY | « MukponpouecopH (CTpyKTYpa, OCHOBHE ceHx nodpojanux mpexa. [NocebHo ncrahu
NpUMEHY; KapakTepHCTHKE W NPUMEHa). oaropapajyhie WHTerpucaHe KOMIOHEHTE,
g + MO3HAje 3Ha4aj NHTErpHcaHe MEMOpHjcKe BHXOBY CTPYKTYpY H MoryhiHocTH ynoTpede.
g KOMIIOHEHTE; TE CekBeHUHjaHE Mpeske 00PaNTH HA HUBOY
« + 00jacHH IPUMEHY apUTMETHUKHX KOJa; mema M oruke pajaa (TabiiHuHO U AHATUTHYKH).
S o objacau npunuun A/JT u JI/A koHBep3uja; JletamsHo o0panuTH caBpeMeHe HHTErpHCaHe
E + TO3HAje CTPYKTYPY M MPHMEHY KOMTIOHEHTE W IbHXO0BO KOpHlfiere.
= MHKpPONpoLecopa. ApPHTMETHUKE KOJa 00paInTH Kao MHTErpUcane
= KOMMOHEHTE 3a onepaluje ca OpojeBuma
H3paKEHUM ¥ OHHApHOM OpPOjHOM CHCTEMY H ca
« Ocnocobbapatse « aHaAM3Mpa paj KOMOMHALUMOHUX MpesKa; BEJKBE: Opojeuma u3pamenum y BCD komy.

y4eHHKa 3a Mepetba 1
aHal3Kpatbe paja
JMTUTaTHUX KoJta.

+ AHANH3WPA pajl CeKBeHLIMjaTHUX Mpexka;

+ aHANH3MpA paj apUTMETHUKHUX KOMNa;

« adanusupa paa A/J1 u JI/A koHBepTOpa;

+ MpHMeHYje Mepe 3aliTHTe Ha paly H Y
nabGopatopuju.

1. Konepu u nekonepu;

2. MynTUnnexkceps H IeMYITHILIEKCEPH;
3. Peructpu n Opojauu;

4. ApHTMETHYKA KOna;

5. A/J1 a JI/A xoHBep3Hja.

Memopuje 00pasnTH IeTabHO, ApXUTEKTYPY H
OpraHM3alujy Kao U NPHMEHyY Y pauyHapCKHM
cucremuma. INoceGro nerahu nnTerpucate
MEMOPHjCKe KOMIIOHEHTE K0 U HHXOBY
npumeHy. OBjacHUTH YKpaTKO 1 caBpeMeHe
MEMOPH|CKE UHIMOBE BEJHKE I'YCTHHE MaKOBamba
(2D, 3D) 1 ynyTHTH y4EHHUKE Ha Nno3HaTe
HuTepHeT anpece 3a neTabHO YNO3HABAKE Ca
MeMOpHjamMa PeHOMHPaHUX CBETCKHX
npoussoljaua.

4. KOPEJIAUMUJA CA IPYTUM NIPEAMETUMA, OJHOCHO MOAYJHMA
Maremaruka, ®usnka, [TpaktiiHa Hactaea, OcHoee enextpotexHuke, Enektpuina mepewsa, Teopuja TenexomyHukauuja, TexHUKa AMTHTATHOT NpeHoca




Hazue npeameTa:

TEOPHWJA TEJJEKOMYHHUKALIUJA

Foanby hoHa yacosa: 102 yaca
Paspen: ApYTH
[{nmesn npenmera: - Yno3HaBame ca OCHOBHHM KOMTOHEHTaMa TeNeKOMYHHKALHOHHX CHCTeMa,

- CrHuare OCHOBHHUX 3HaHA O KapaKTEpUCTHKAaMAa U BpcTaMa eNeKTPHYHUX CUrHana;

- CTHuare OCHOBHUX 3HaHa 0 00paiu U NPeHOCY aHANOMHUX CUrHANa;

- OcnocodbaBathe 33 ynorpedy MepHHX HHCTPyMeHaTa i Mepere napamerapa curiana koju ce npetoce TK cuctemuma.

HCXO0JHU
OBABE3HHU U NPENOPYYEHH
TEMA LHW/bEBH [To 3aBpuieTKy Teme );:?Hi‘ll( he Ourn y cramy CAJIPIKAJH 1O TEMAMA HAYHH OCTBAPUBAA MPOTPAMA

Moaen TEJIEKOMYHHKAIIHOHOT CHCTEMA

e CTHLaKkE TEOPHjCKHX
3HabA O IeIOBHMA
TK cucrema, kao u
pcrama TK cucrtema.

o Hapee cactaBHe nenose TK cucrema:

e naupra onwty Gnok wemy TK cucrema;

e jedunnme ynory nojenunnx aenosa TK
cHeTeMa;

* nagene Bpere TK cuetema;

e HapeZe W 00jacHH BpPCTe Be3a.

Monen TK cucrtema;

TMojam npenajHuka, npujeMHUKA H
Me/njyma rpeHoca;

Bpcre TK cuctema (aHaiorHu
IUrHTAnHH, nopeheme):

BpeTe Besa (cHMMIUIEKC, Ay TUIEKC U
CEMULYTIIEKCT);

[Mojam H® 1 B® npeHoca curHana;
bnok uiema ABOKHYHE W HETBOPOIKHIHE
H® 1 B Bese.

Ha noverky Teme yuyeHuKe yno3HaTH ca
LMBEBUMA M MCXOJIMMA HACTaBE / yuetba,
MaaHOM paja M HaYHMHHMA OLCHHBAA.

O06aHIH HACTaBe

Hactapa ce peanusyje Kpo3:
+ TeOpHjcKy HacTaBy (68 yacosa)
e BexOe (34 yaca)

bpoj yacoBa no Temama

(Teopuja + Bewxbe)

o TenekoMyKauHOHH CHCTEMH..............(T+2)

o ENeKTpUYHM CHPHAIM....cvveeeeennnen...(1046)

e JIBONOaH U HETBOPOMNOMH.................(20+8)

o MOOYMAUH]A. ....cveerrereneriarineerennes (23+12)

* BumekananHuu npeHoc ca (Ppexs. pacnoaesom
KAHAM e evareveceaecerecanne (8+6)

MecTo peann3aumje HacTaBe

o TeopHjcka HACTARa ce peain3yje Y yIHOHHIH
/ kabuHeTy.
o Bebe ce peanusyjy y J1abopatopuju.

[Mogena oneLeba HA rpyne

Onesbetbe ce e Ha rpyne 1o 15 yuenuka
NPUINKOM peanu3aliuje Bexon.




EJ'[EICTI]][‘II[II CHIHAJIH,
Te.net]m}[clcu FOBOPHH CHIHAJI

e (CTHuame OCHOBHHUX

3HAA O
KapaKTepHCTHKama,
BpCTamMa u
NpeAcTaB/batby
eNeKTPHYHHX
CHUI'Ha1a;

CTHuambe OCHOBHHX
3Haa O TOBOPHOM
CHTHATY.

neuHKIIE NojaM eNeKTPHYHOT CHrHaNa;
HaBEIE BPCTE ENEKTPHUYHHUX CHIHANA;
aHAJIMTHYKK U rpadUUKH NpHKaxke
(npencraBu) eNeKTPUMHKM CHIHAN Y
BPEMEHCKOM U (PPEKBEHLIHJCKOM TOMEHY:
neduHKIIE MOjaM CMEKTpa curHana u
HaBelle HEeroB 3Ha4aj;

HaBe/le KapakKTepHCTHKE TOBOPHOT
CHIHana;

o0jacHH y3poke JTHHEapHUX, HelTMHeapHUX
1300/1HYerba H HIYMOBA;

Ae(UHHIIE OTHOC CHIHAN-1IYM;

IMojam enekTpUYHOT CUrHANa;

BpcTe eneKTPUYHHX CHrHaNa;

OCHOBHH NapaMeTpH eNeKTPUUHUX
CHrHana;

AHaTUTHYKK H rpadHuKK NPHKA3 CHTHATA;
[Npencrasbare curHana y BPEMEHCKOM M
(ppexBeHUH|CKOM 1OMEHY;

Duznuka CYIITHHA CIIEKTPa CUIHana,
loophu curnan (ponemu, Bonymen,
cnexTap), Tene)OHCKH FOBOPHH CHIHAN
(kBanuTeT npeHoca);

. ﬂHHeﬁpHa W HEJIMHEAapHa n3obnuiewa

CHrHana;

* AMIUIMTYIACKH H (pJa3HH KOPEKTOPH;

Illym, BpcTe iyma, MpeciyiaBatbe, 01H0C
CHIHAN-LIYM.

IMpenopyke 3a peaansauujy Hacrase
[lpenmeTHH HacTaBHUK MOXe u3MeHnTH 10 10%

MpenopyyeHor caapiaja, a y3 carlacHoCT
cTpyunor Beha no 20%.

Ocnocobbaparse
YUCHHKA 33 MEPEHbE
napamerapa cHrHajia
1 aHATH3HpaKe
CMEKTpa CUrHana.

KOPHMCTH OCLMIIOCKOT 3a NocMaTpame
TanacHuMX obaKKa CHrHana u MEPCHE
BHXOBHX OCHOBHHX NapaMeTapa,
KOPHUCTH aHanusaTop CnexkTpa 3a

[NPUKA3HBALE U aHAIM3Y CIICKTPa CUrHamia.

b

(78]

BEXBE:

1. Ha nmpBoM Bovacy YNO3HATH YYEHHKE ca
Mepama 3aliTUTE Ha paay, MEPHUM
MHCTPYMEHTHUMA, alaToM H NpHOOpoM Koju
he ce kopucTHTH Ha NTabopaTopHjCKUM
Bexbama;

Meperse napameTapa pasnHIHTHX
TanacHuX obiuKka curuana (CHHYCOMIATHH,
NPaBOYraoH! U Tpoyraoun) nomohy
OCHHII0CKONaA,

. Ananuza CHHYCOMAAIHOT TalnacHor obnuka
CHrHaj1a HOMOhy aHan3aTopa CnexkTpa.

TEOPHJA

TenekomMyKalHOHH CHCTEMH

TK cuctem oGpaanTi Ha HUBOY MOJesIa.
[TocebHo uHcueTHpaTu Ha yeBajay nojma TK
CHCTEMA M HBErOBHUX cacTaBHUX aenora. Tpeba
yueHuKe ynosHat ca spctama TK cuctema n
HUXOBUM OCHOBHHM KapaKTepHCTHKama.

EJeKTpnuHH CHrHAJIH

EfleKTpuuHe CUrHalle — BPCTE W KapakTepMCTHKe
o0paIHuTH feTalbHO, Ka0 1 NPHKa3NBakbe CHrHala
Y BPeMEHCKOM H (ppeKBEeHIHjCKOM NOMEHY.
JeduHucaru criektap cHrHaIa M HEros 3Hauaj
3a TK cuctem. Kan je y nutamy (ppekBeHUHjCKH
JIOMEH cUrHana (cnekrap) 6asuparH ce Ha
CHHYCOM/IATTHOM TANACHOM ODJIMKY CHTHANA.
VdeHHLIMMa YKa3aTH HA KapakTepHCTHKE roBopa
Koje ¢y noceGHO 3Ha4ajHe ca CTAHOBHIUTA
MpojekToBata cucTema npeHoca. PpasjacHuTi
MojaM CMeTH:H W H300MHIerba CATHAA.




JIBOI'IOJIII H 4eTBOPOMOJIH

e CTHUAKE OCHOBHHX
3Hama 0
KapakTepucTHKama
NBOTIONA;

e CTuuarme OCHOBHHX
3HaHka 0
KapakTepucTHKama
4ETBOPONONA 1
EeKTPHUHUM
(unTprMa Kao

nethrHNIIE MojaM IBOMONA;

HaBe/le npumMepe ABOMNoa;

OZIpeN MMMENAHCY ABOMONa;
Ne(uHuLIE 10jaM YeTBOPONoNa;
Jle(prHMIIe OCHOBHE NapameTpe
4eTBOPOMNONA;

ne(uHHILE HOPMATHH reHepaTop;
nethHUIIe W H3paYyHaBa Nojavame,
cnabJbete 1 HUBO CUTHaNa;

HaBelle MPUMEPE YETBOPONONa;

¢ [lojaM ¥ KapakTepUCTHKe MBOMONA;

e [Ipumepn nsonona (OTNOPHHLMK, KaJleMOBH
W KOHJIEH3aTOpH), HMIE1aHea;

e [lojaM M KapakTepUCTHKE YETBOPOTIOIA;

o OCHOBHM napamMeTpH ueTROpONona (yaaHa
H M3J/la3Ha HMIIe1aHca, KapaKTepHCTHYHA
HMIeJaHea, NpeHocHa (yHKUMja);

e [lojauarbe W cnadiberbe CUrHana;

e Hopmanuu reHepaTop, anconyTHH,
PenaTUBHH H MEPHH HHUBO CHIHANA;

JIBOno.n 1 4eTBOPONOJIH

YBecTH nojam mMpesa ca jeIHMM MPUCTYTIOM,
HaBeCTH MpuMepe asonofa. [Tojam nojauarsa u
cnabiberha 4eTBOpPOrioa yueHHIMMa YBECTH
MOCTYTHO KPO3 NOjMOBE apUTMETHHKOT 1
JIOrapuTaMCcKor O4HOCa CIEKTPHYHUX BEJIHYKHHA.
[Tpu 0Bpaau HHBOA HArMacHTH Be3y H3Mehy
HHBOA HANOHA, CTPYje W cHare, Kao H Be3y
u3Mel)y anconyTHHX M penaTHBHUX HUBoa. Bpere
dunrapa objacHuTH QYHKUMOHATHO Ha

4ETBOPONOIHUM o H3PauyHA KAPAKTEPUCTHYHY HMMAGHCY o Enextprunn Guitpu; HAjIPOCTH]UM ENEKTPHYHUM lieMama.
CTPyKTYpama. 4EeTBOPOIIONA, * Bpcre ¢unrapa, peanusaumja;
e Jic(HHHLLE NM0jaM eNeKTPUUYHIX (uTapa; e LC ¢puntphn.
® HaBe/e BPCTe eleKTPHUHUX (uiTapa;
e rpaduuKH NpeAcTaBH KapaKTepHCTHKE
crabiberba pasnHauTHX Bpeta (unrapa;
* Ocnocobmbapatbe ® MepH nojavare, cnabberbe U HHBO BEJBE: Moayaaumuja

yHEHHKA 33 Mepetba,
oxrosapajyhe
MpopauyHe U aHanuzy
pesynTara.

CHrHana onrosapajyhumM MepHHM
HHCTPYMEHTHMA;

H3BO/JM Mepetba, NpopadyHasa u upra
KapakTepHucTHKe cabiberba pasnHaHTHX
¢unrapa u Bpuin ofroeapajyhy ananusy.

1. Mepeme cnabiberba HeTBoponosia v HUBoa
CHrHana;

2. CHumMarbe KapakTepHeTHKA NaCHBHUX
¢dunTapa.

Moaynauujy u Moaynatope o0jacHHTH
KopucTelin 610K LiemMe W TanacHe o0iHKe
CHrHaNa y BPeMEHCKOM W (hpeKBEHLIMjCKOM
JnoMeHy. YueHHuuMa oﬁjaCHHTH noMepame
cnexkTpa Moaynuiyher curuana y Buiie
dpexseHuujcko noapyuje. Pasjacnutu nojam HD
u Bd npenoca, 01HOCHO OCHOBHH OMNCET M
TpaHcnoHoBaHu orcer yuectaHocTh. Takobe,
00jacHUTH 3Hauaj KaHanckor (UNTpa, a CTPMHHY
duntpa objacuutu Ha npumepy GuaTprpara
AM-1BO u3 AM-2B0O curxana.

Yuenuinma Tpeda npeacTaBuTH MaTeMaTHUKH
OIUC CBHX MOCTYMNaKa MoayJauuje. YueHuuuma
YKpaTKko MpeacTaBHTH HAYHHE 3a NeHepucathe
CHrHAJIa HOCHOLIA, YMHOKABALE H [IE/bEH:E
dpexseHLHja.




Moaynaunja

CTuuame 0OCHOBHUX
3HaHa 0 MOAYyNalujH
Kao MoCcTyIKy
aHanorue odpane
cHrHana.

neuHKIIe MojaM MoaynalHje U HaBeae
BPCTE MOIyJallHje;

o6jacHu pasnore 3a ysolherme
MOIYJALMOHAX NOCTYIAKa y npeHocy
CHUrHaa;

Ne(UHUILE NojaM aMIUTHTYACKe
MOIyaLHje;

rpadyHUKH NPEICTaBH CHTHANE KOjH
YHECTBYjY Y nocTynky opmuparsa
aMIUIHTYACKEe MOIynauuje;

HaBeJe BPCTE M KapaKTepHUCTHKE
aMIUINTYIKe MOy Iallmje;

o0jacHH NPUHLMI paja JeTeKTopa
aHBesione;

o0jacH! NPHHLNI paja KpyxKHOT
MoayaaTopa;

H3pauyHa cTeneH (1yOuHY) aMIIUTYACKe
MOIyJIaLuje;

nepunniue W oGjacHH (GppeKBeHUH]CKY 1
(asHy Moaynauujy v HaBeae OCHOBHE
KapakTepucTHKe;

rpadymuKy NpeacTaBH cHrHase Koju
YHECTBYjY Y NocTynky (opmupara
¢peksenumjcke u BazHe Monynaumje;
o0jacHu (pexBeHUHjCKY U (asHY
NeMoIynaumjy;

aHAMTHYKK NMPEICTABH aMIUIMTY ACKH,
(dpexBeHUHjcKN U (Ha3HO MOOYAHUCAHE
cHrHae;

HaBeJle HAYMHEe reHepHcamba CHrHaNa
HOCHOL@A W pazyme noTpedy 3a

YMHOMKABAHKEM H ACJbCHEM (bpexBeHuuja;

Iojam ¥ BpcTe MOaynauHja;
AMNIUTYICKA MOAYJaLMja (BpeMeHCKH H
(hpeKBEHTHH JOMEH);

Bpcte AM curuana;

KOoHBEHIMOHATHA aMTUTHTY/ICKA
moaynaunja (KAM);

CreneH (1y0uHa) aMIUTHTYACKE
Moayaimje;

AMnauTyacka Moaynauuja ca aga GouHa
oncera (AM2BO);

AMINTY/ICKa MOZIYJIALIK}a ca jeJIH|M
Oounum oncerom (AMI1BO);
TpexnnauKku MOIyJaTOp peaHOr THNA,
KPYKHH MOZY/IATOP;

JIMpeKTHA 1 BULLIECTPYKA MOIyJIalKja;
Hemonynauuja AM curnana;

Jetextop aHsenone;

[pomykTHH KemMonynaTop;
(DpeKBeHLMjCKa MOy IaLHja — BPeMEHCKH
(aHAMTHYKH U TaTACHH O0JIHMK) K
(PPEKBEHILIMJCKH TOMEH;

FM monynaropu;

Jemonynaropu FM curnana;

dazHa Moaynalmja — BpEMeHCKH
(@aHATUTHYKH W TaNacHH 0bIHK) 1
(ppeKBEHLMjCKH IOMEH;

Mopynatopu 3a dasHy Moaynau1jy;
JlemojiynaTopu (hazHo MOIyJIHCAHOT
CHrHana;

Beza ¢peksenumjcke u hazHe Monynaumje;
I'eHepucatbe CHrHala HoCHOLA, KOMa 3a
MHOMEHE H lebetbe (pekBeHLje.

BHiuekaHaJHH npeHoc ca (JPeKBeH IHjCKOM
pacnoaesioM KaHaja

Buekananuu npeHoc o6paauTh Ha HUBOY GJIOK
eMa. 3a npUMapHy rpymy KaHajia npuKasarti
ON0K LieMe NpelajHHKa U MPHjeMHUKA, Kao U
niaH (ppeKBeHLU|a 3a OCTYIKe AWPEKTHE H
NpeArpynHe Moaynalmje. 3a ocrane rpyne
KaHajla HaBeCTH HauuH Qopmupara, 6poj kaHana
H (ppeKBeHLIjCKe orIcere.

BEXBE:

e Jenna BesxDa ce paju 1Ba CrojeHa WKoICKa
yaca ¥ 3a To Bpeme TpeDa 1a ce ypaze cBa
Mepera u obpaje pe3yaTaTh;

e ¥V nabopatopuju tpeba aa Oyae A0OBOJLHO
PaHUX MECTa /1 3a je/IHUM PagHiM CTONOM
Oyny /Ba /10 TPH YUeHHKa;

¢ H3poheme BexOM ycarnacHTH ca TEOPHjCKOM




OcrniocoObaBarse
y4YeHHKa 3a Mepetba
napamerapa
MOYJTUCAHHX
CHIHama U
aHanMsKpame pajaa
MojlyJlaTopa
HIEMOIyaTopa.

peanuzyje aMIIHTYACKY MOAYNALH]y,
M3BOAM oaroeapajyha meperba;
peanu3yje Kpy:KHH MOdyJIaTop
aHalM3upa NpUHLMI paja;

BpuH aemoaynauujy AM-1BO curnana;
peanusyje (PpeKBeHUHjCKY MOIYIAUU]Y
nemonynauujy FM curxana;

aHaNM3npa 00INKe CUTHANA, TTopeIH
CHIHAII Mpe MOyJaLiije H nocne
aeMoaynatuje.

BEXBE:
. AMminTyacka Moaynauuja, aeTeKuuja
KAM curnana;

2. Kpyxuun moaynatop, GopMHpame cHrHana
AM-1BO;

3. Hemonynauuja AM-1EO;

4. dpekBeHUHjcKa MOy AL} H
nemonynauuja FM curnana.

HacTaBOM Tako Aa oaroeapajyhe pexoe cnene
0[Max HaKOH o0pane TeopHjCKOr rpaauBa.

Vkoauko je moryhe, 1adoparopujcka Meperma
NOTBPANTH PadyHCKHM IMYTEM, WIH YpaaHTH
oaroeapajyhy cuMynalujy Ha pauyHapy;

V cnyuajy HenocraTka notpedHe onpeme 3a
Heke BexkOe, ypanuTtu oarosapajyhy
CHMYJIaLH]y;

M3BelTaje yueHUKa 0 peann3oBaHHM
BexOama nperiesaTi NPUIMKOM NpoBepe
npaKTH‘{HHX BCLUTHHA:

HakoH cBakor umkiyca Bexon (W1H HajMatbe
jemaHnyT y NomyroaniTy), Kpo3
HHINBHIYAHU pall yueHHKa, OLEHHTH HUBO
caBNafaHOCTH CTEUEHNX MPaKTUIHHX
BELUITHHA.

Ouewm:HBame
BpenHoBate 0CTBapeHOCTH HCXO0/1a BPIUNTH
Kpo3:

npaﬁen;e OCTBAPEHOCTH HCXO0 14,
TECTOBE 3HAbA!

YCMEHO H3Narale,

TECTOBE NPaKTHYHHX BCLUTHHA.




e CTHlLAabe OCHOBHMX
3HAA O MPHHLUTHMA
BHIIEKaHATHOT
npeHoca cHrHana ca
(ppeKBEHLIHjCKOM
pacnoaesioM KaHana.

* Ocnocobmapame
yUeHHKa 3a Mepema
Ha CHCTEMHMMA 1
aHaNU3Hupambe
HBHXOBOT paja.

Buuiexananuun npenoc ca
(hpeKBeHIHjCKOM pacnojeioM KaHaaa

e neduHNLIE MOjaM W CBPXY BHILEKaHAITHOT
npeHoca;

e HaBe/le BPCTE BHILEKAHAIHOI MPeHoca;

e o0jacHH BULIEKAHAIHN NPEHOC ca
(PPEeKBEHLIMCKOM pacro/ieioM KaHania Ha
npHMepy NpUMapHe rpyne;

® onuine nocTynak (opMHpama ceKyHIapHe,
TepUMjapHe U KBatepHapHe rpyne (0poj
KaHana 1 ()peKBeHLIMjCKH OTICET);

© W3BO/IM MEpHa M aHalHu3upa
KapaKTepHUCTHKe KaHana MoayiaLHje u
KaHaJa JeMo/1yJalmje;

O peajnusyje BUILEKAHATHU CUCTEM ca
(DPEKBEHLIM]CKOM PACIo/e/IoM KaHasa;

Hexoan koju ce oiHOCe HA 1le0 NpeMeT:

® KOPHCTH CTPYYHY TepMHHOJ'IOI'ij;

® [PHUMEHH MEpE 3alUTHTE Ha panty,;

® [IPUMEHH TNPENOpPYKe 3a 3aAIUTHTY ONpemMe
0/1 KBapa npoy3poK0OBaHOI HEMPaBHIIHUM
PYKOBameM.

e [lojam, mosiena u cBpXa BHLIEKAHAITHOT

npexoca;

e BumekaHa Hi NMPEHOC ca (PeKBeHLHjCKOM

pacnoieiom KaHaja,

e biok ema v niaHoBM (ppeKBeHIHja 3a

thopmupatse npuMapHe rpyne kaHana
NOCTYNKOM AUPEKTHE H NpPeArpynHe
MOy aLHje;

* [lopeheme nocTynka AUPeKTHE U

NperpynHe Moynaruje;

e 3aocrane pyne BHIWEKAHAIHOI NpeHoca

(CexynnapHa rpyna, TepunjapHa u
KBaprenapra rpyna) Hasectu Opoj kaHana
o (ppeKBeHLIHjCKe OMcere.

BEKBE:

1. Meperbe KapakTepUCTHKA KaHana
Mozynanuje;

2. Mepeme kapakTepHCTHKA KaHana

JeMoaynaimje.

KOPEJIALMJA CA APYTHM NIPEAMETHMA/MOAYJIUMA
e OcHoge enekTpoTexHuke — 2. paspen, Enexrponnka, Texunka aururantor npedoca, [Tpuctynne mpexke u ypehaju.




Hazus npeiameTra:
loanuimey ona yacosa:

Paspen:

[lumeBn npeamera

Tpehn

TEJEKOMYHHUKALHOHH BOAOBH
86 yacoBa

- Cruuawe OCHOBHHX 3Hama M3 odnacTh xuuHux TK Bogosa n kabnosa;
- Cruuarme 0CHOBHHX 3Hama n3 odnactu ontuukux TK Bogosa u kabnosa.

UCX0IU
TEMA LHUbEBH Ilo 3aepiueTky Teme yueHux fie Outu y 0%‘;‘:&?;::2 Jﬁ “"P(E [.[I.g:::;ﬂ{" HAYHH OCTBAPHUBAILA ITPOTPAMA
cTamy aa:
CTHLabe OCHOBHUX objacHu ocHoBHe nojmose TK cuctema; | ¢ Tlojam TeleKoMyHHKALMja; Ha nouetky Teme yueHuke ynosHaTu ca
3HaKa 0 HaBeze ocHoBHe KapaktepcTike TK e Cranapany TenekoMyHHKaLHjama; LUM/BEBHMA M NCXOMMA HACTaBe / yuera,
KOHCprKLlHjP[ BOJA, J'[HHHjE: H Mpexe; e bnok wema TK cucrema; TUIAHOM paja i HaYMHHMA OUeH-HBdHa.
#naanx TK Bonosa; onuie KOHCTPYKUMjy xkuuHnx TK e TK Boj, 1uH#ja, Mpexa;
Cruiiarbe 0CHOBHHX KkadnoBa; * Koncrpykuuja xuunnx TK kabnosa O6muun Hacrase
3Hama 0 KuuHuM TK nasesie Bpete xuunnx TK kaGnosa; (MpOBOMHME, KKNA, ENEMEHT TOYKaBarba, [penmer ce peanusyje kpos cienehe obike
kaGioBiMa; ofjacHu npouec nonararwa kadnosa y jesrpo kaGna, OMOTAY H 3aLUTHTA OMOTAYA); HacTaBe:
Criuare OCHOBHHX PasIMUUTHM CPeAUHAMA; e Vjora apMatype, ekpana, Hoceher * Teopujcka HacTasa (68 yacosa);
3Hama 0 O3Ha“aBakLy o0jacHu kapaktepucTure kuuHuX TK eneMeHTa y kabioBuMa; * wnactasa y Gioky (18 wacosa).
H monaray kabnosa: BOJOBA: Bpcre kabosa;
Cruuare 0OCHOBHHX omue MelycodHe U cnoJbHe yTHUAjE O3nauasatbe u pasdpajare kabnosa; Tgenn Oelenn e rpyne
3Hawa 0 OApKaBatby na wuune TK kabnose: Momemue THHHje (eeMenTH KabnoBCke Opemerse ce nenm Ha rpyne 10 15 yuennka
= TK nutuje u 00jacH| HACTABIbAILE U 3aBPLUABALE KaHanm3aumje, rpaljerbe kabnoncke MPUHKOM peanisalije Hactane y Gioky.
g HACTARIRALY I TK kabnosa; KaHaJu3aumje, ynavewe kabna, .
8 saspwasary TK nosHaje nocTynke oapkasama TK HacTaBJLAILE U 3aBplUaBate Kabna, Mecro peauIaunie HACTARE
g kabrosa. JIMHH}a 1 KaDNoBCKe KaHanu3almje. MCMPABHOCT JIHHMHjE); = TeoprjeRa HACTaBa Ce peantusyje y yunoHuun /
Z e BasjyliHe 1MHHje (€EMEHTH Ba3LyLIHe KaOuHeTy; .
# Hacraga v 6ioky: NMHUje, BPCTE YTOPHLITA M HHXOBO * Hactasay GioKy ce peannsyje y kabuHery
o nacraema TK Bozmose y M0CTABIbAME, HCIIUTHO M H3BOIHO MECTO); win TK komnanyjama.
IUCTPHOYTHBHO] M NPUCTYMHO] MpexkH | o Tlonarame kaGnoBa (IMPEKTHO Y 3€MILY, i
3M anatom; noaBoAHN Kabnosu, kabnoBcka KaHan3auMja); [penopyke 3a peanusaunjy Hacrape o
e 3appuwasa TK BooBe Ha criosbaiibem U | o Oxpikasaibe TK JnHije # kadloBcke ITpenMeTHH HACTABHUK MOXKeE Hzme};uzu o 10%,
YHYTpallmheM KabloBCKOM H3BOY, KaHanu3aumje; Ry carmseaosy CypyRRte a0 2006
= npenopy4eHor caapikaja;
Ka0/0BCKOM H IaBHOM pPa3sAENHHUKY. Hacrasmarme 1 3appiuaBame TK kabnosa;
o EnexkTpHuHE M NPEHOCHE KapaKTepPHCTHKE Hacrasa y 6rioky 3a kuuse TK Bozose ce
xuuaix TK HOHDRS, peanusyje y Tpajamy oa |2uacosa:
e [lynunusauuja;
* MeljycoGuu yruuaju enemenata TK kaGa; Hacraga y 6roky 3a ontuuke TK Bonose ce
¢ CnoeHu yTHUAjH Ha )kuuHe TK kaGnose; peanusyje y Tpajary on1 6 yacosa.
o Mepera Ha skuuHuM TK romoBuma.




e CrTHuamke OCHOBHMX
3HAHA O ONTHYKHM
BJIAKHKMA W BpCTaMa
ONTHYKHX BJIAKAHA :

e CTHUAHKE OCHOBHHX
3HABA O ONTHYKHM
Kaﬁnoanma, BpcTama
M KapakTepHCTHKama
ONTHYKHX Kaﬁ.ﬂOBﬂ;

o (CTHuarke OCHOBHMX
3Haka O O3Ha4dYaBawy,
nonarawy M
HACTaB/baky
ONTHYKHX Kadnoga.

OnTHYKH BOI0OBH

ONHLIE KOHCTPYKLH]Y ONTHYKOT BIAKHA
1 Kabna;

08jacHH ONTHUKE KAPAKTEPUCTHKE
BllaKHa:

nasene Bpcre onTHukuX TK kadbnosa;
oﬁjacml l'I])HHLlH['I 0O3HavYaBama
kabsoBa;

oGjacHu npouec nonarama kabnosa y
paBHHM cpemmama;

ojacHu NPHHLIAM MPEHOCAa CUrHANA |
HaA4YHuH pa,ua OMNTHYKE BE3¢,

OﬁjﬂCHH HAaCTdBJbatb€ M 3dBplUABAHLE
ONTHYKHX KadJIoBa;

Hactaga y 6a0Ky:

HACTaB/bd H 3aBpLIABA ONTHYKE
kabnoBe;

o0jacHH HAuMH roJlarara ONTHUKHX
kabnoBa.

Mexonn kojn ce oiHoCe HA 11€0 NpeIMeT:

KOPHCTH CTPYUHY TEPMHUHONOTH]Y Y
0BOj 00N1acTH;

MpUMEHH MEpe 3alUTHTE Ha pasLy;
MPUMEHH MPENOPYKe 3a HHCTANALH]Y
onpeme H 3alUTUTY ONpeMe 01 KBapa
MPOY3POKOBAHOT HETPABHIIHHUM
PYKOBamEM.

Blok 1eMa 1 KOMIOHEHTE ONTHYKOT CHCTEMa;
KoHCTpyKIMja ONTHYKOT BAAKHA;

BpcTe onTHuKHX BlakaHa;

Konctpykuuja onthukor kabna;

BpcTe ontuukux kabnosa;

[Npouec nponsBoame ONTHYKOT Kabna;
Kapaktepuctuke ontuukor kadbia (npeuHuk
ONTHYKOT BIAKHA, 103BOJEHH Paanjyc
caBHjarba, ByuHa CHJla, MaTepujaiu,
TEMMEPATYPHH OMNCET,...);

O3zHavaBame oNnTHYKUX KabnoBa

(03HaKe Ha Kabuy H KOJIOp KOA);

HacraBsbame onTHYKHX KabloBa
(cnnajcoBambemM M MEXaHHYKHM CIOjHHLIAMA);
CmMeTH:e ¥ KBapOBH HA ONTHYKHUM BAAKHUMA
(npekun, caBHjame,...);

[Monaramwe ontuukor kadna (MoaBOIHO,
Ba3LYLIHO, ¥ KAHANM3ALM]Y);

CraHaapay 1 NpOnucH Y H3rpaambHi ONTHYKHX
TK mpewxa;

Ynorpeba karanora;

Mepe 3awrture Ha pany.

Hs3pewtaje yuennka o peaim3oBaHum
AKTUBHOCTUMA Ha OJIOK HACTABH nperneaaTtu
HAaKOH 3aBpLIETKA CBAKOT HCXOJA.

OsHauaBamwe 1 pa3dpajatbe Kao ¥ NynHHU3ALH]Y
YPaauTH HH(OPMATUBHO.

OuemnnBaibe
BpenHoBamke OCTBAPEHOCTH HCXOMA BPIINTH

Kpo3:
¢ npahierme 0CTBAPEHOCTH HCXOA;
® TECTOBE 3HaHA;

® YCMEHO H3Jarame.

Bpoj uacoBa no Temama
(Teopuja + 610K HacTaBa)

o JKHYHH BOLOBH  .oeveeeieeeeeneee, (32 +12)
o ONTHYKH BOTOBH .coveevvvvvevnicinennnnna (36 +6)

KOPEJIALLIMJA CA IPYTUM NPEAMETHUMA / MOAYJIUMA
o [Ipeameru: OcHOBE eNeKTpOTEXHHKE, TeopHja TenekoMyHuKaunja, TenekoMyHHKauHOHa Mepeta

o [IpaxkTHuHa HacTasa — 2 pazpel mMoyn: TelekoMyHHKaLMOHE HHCTAIALIKjE U onpema




Ha3sus npenmera:
lognwmwu dona yacosa:

Paspen:

]_lu.rbem-[ npeameTa w

Tpehn
OcnocobbaBarbe yueHHKa 3a Koprilhemne pasiHUnTHX THNOBA MEPHHX HHCTPYMeHaTa, u3Boljeme Mepera 1 o0paty pesy/raTa Meperba;

TEJEKOMYHHUKALMOHA MEPEIA
68 yacoBa

- OcnocodbaBatbe YYEHHKaA 3a KD]JH]_I_IhEH;e PazjiIHdHTHX METOJA MEPEHa Ha TK BonoBHME W ONTHYKUM BOJIOBHMA;
- VYmo3HaBamwe YUEHHKaA C€a anaToMm, I'lpl’lﬁOpOM H MCPHHM HHCTPpYMCHaTHMa 3a o0apbame PasnHYHUTHX MEPCHa NMPHU OTKIakmakhy KBapoBa W OIpKaBaky
NPEHOCHHUX CUCTEMA.

TEMA

LHHLEBH

HCXOIH
[To 3aBpueTky Teme yueHuk fie Outn y cramy
na:

OBABE3HH U MPENOPYYEHH
CAJPXKAJHA 1O TEMAMA

HAYHWH OCTBAPHBAIbA TPOT'PAMA

Enexrpuuna mepewa na TK Boposnma

e OcnocobibaBabe
YueHHKa 3a
kopuiuhemne
PasnMUHTHX
HHCTpyMeHaTa;

* Ocnocobbapaibe
YUEHHKa 3a MPUMEHY
PasNHUUTHX MeToxa
Mepetba Koje ce
KOPHCTE NpH
CIEKTPHHHHM
mepetsuma Ha TK
BOJIOBUMA.,

« MEpHHM MOCTOM o/ipelyje Herno3HaTy
OTIOPHOCT, KANALHTHBHOCT,
HHAYKTHBHOCT

« MepH OTNOPHOCT NeTJbe napuiie U OTnopa
n30Jauunje;

* OMHIlIE NOCTYNAK H MEPH COTNCTBEHO
cnabibere U cnadibebe NpecayllaBaba;

* OMHIIE NOCTYNAK H MEPH O10C CHIHAM —
LIyM;

« MepH napaMeTpe BOA0BA aHATOTHHM
MEpPHHM MOCTOM;

+ Mo3Haje ynorpedy AUTHTAIHOT MEPHOT
MOCTa H HaBeJle HeroBe KapakTepHCTHKE;

« MEpH napameTpe Boja AWTHTATHHM
MEPHHM MOCTOM;

« ymopelyje Meperha aHAIOMHUM H
IHUTHTAIHAM MEPHAM MOCTOM;

* [O3HAje U TMPHUMEYje Mepe 3alTHTE Koje
ce NpUMetbYjy MPH eNeKTPHYHHM
mepewsuma va TK BogoBuma.

BEXBE;

1. Ynosnaeare ca HaUHHOM pazaa y
naGopaTopHjn, HHCTPYMEHTHMA U
npubopom koju he ce KOPUCTHTH W Mepama
3aWITUTE HA paiy;

2. MepHH MOCTOBH — Mepet-e OTIOPHOCTH,
KanauMTHBHOCTH H HHAYKTHBHOCTH;

3. UeTBOPOIKHHHO Mepete Malnx
OTMOPHOCTH

4. Mepemwe nurutansium RLC metpom;

5. Mepemwe OTNOPHOCTH NET/he napuna,
OTrOpa H3oNalje — Mepethe
MEraoMMMETpPOM;

6. Mepeibe concTBeHOT cnadibema H
cnabrberba npeciyaBarmba;

7. Mepeme wyma. [lcoomerap. Mepetse
OIHOCA CHUIHAIl — LIYM;

8. Mepuu mMocT, Mepers-e napamerapa Boja
AHAJIOTHHM MEPHHM MOCTOM:

9. JurutanHu mepHu Moct. [loBesuBame
JMIUTATHOT MEPHOT MOCTA,
KapaKTePHCTHKE;

10. OcHOBHA Mepera AUTHTAIIHUM MEPHUM
mocToM. Mepera napameTapa soja.

Ha MOYETKY YHEHHUKE VITO3HATH Ca UMJbEBHMA H
HCX0MMa HacTase / yuera, JiaHoMm pajaa u
HauHHHUMa OLCHHBaHa.

Peannzaumnja nacrape
* nabopartopujcke BexkGe (68 uacosa)

MecTo peanuzaunje HacTaBe
JlaGoparopuja

bpoj yacoea no Temama

e Enextpuuna mepera Ha TK

BOTOBMMA i sviioicaositsisisiassnsssvssrinsiinss (20)
e Onpehusarba mecta emeTiM Ha TK

BOJOBHMA .eoveviarinnsnnns
e Mepera Ha ONTHYKUM BOLOBHMA ...... (18)
e Mepema kapakTepHcTHKa caodpahaja

W Mepera Ha NPeHOCHUM chucTeMHiMa .. (8)

[Mogena oaebera HA rpyne
Onesetse ce nenu Ha rpyne 1o 10 yuenuka.




OxpehuBama mecta emetibit Ha TK BogoBuMA

s QOcnoco0/bapame
YUeHHKa 33 IPUMEHY
PasIHYHTHX METOAA
KOje ce KopucTe npH
onpehusamy mecra
cmeTu Ha TK
BOJIOBHMA.

HaBele MeTojle 3a onpeljuBare MecTa
KBapa Ha kaliy M yCI0Be IpH KOjuMa ce
NpHMELY]Y;

0JIpei MecTo Keapa Ha kabmy Mapejesom
METOIOM;

olpenyn MecTo kBapa Ha kadmy ['padoBom
METOI0M;

00jacHH MPUHLMM Pajfa UMIYJICHOT
pednexromerpa (TDR-a);

npuksbyuyje TDR na kaban n nozeiana
HHCTPYMET 38 MEPEH:E;

Tymauu pepnexrorpam TDR —a, onpenn
yIa/beHOCTH 10 MECTA MPeKH/a, KpaTkor
Croja, HarmweUeba u APYTHUX BPCTa KBapoBa
Ha Bogy TDR-om;

0/Ipe/y Ay:KUHY HenozHartor kabna u
naeHTHdHKyje kabm;

aHanu31pa UCTOBPEMEHO MCMPAaBHHU W
HeucnpasHu npooaHuk TDR-om;

Bpun aupepeHujaaHa meperwa TDR-om:
KOPHUCTH Tparay kadna;

ofjacHH MPHHLMI paja Tparaua kabna;
ofjacHH HauuHe NMPUK/bYHHBAHA
npefajHUKa 4 MepHe MeToje KO/ Tparaya
Kkabna;

0JIpen Tpacy U AyOMHY nonoxeHor kaGna
nomohy Tparaya kadna;

0JIpe/in MecTo Keapa nomoly Tparava
kabna:

No3Haje pasIHuuTe BPCTE TECTEPA HOBHX
reHepauuja U HHXO0BY NIPUMEHY;

NO3Haje M MpHMEbYje Mepe 3aluTHTE Koje
ce MpUMersyjy TOKoM oapeljueama MecTa
cmeTsi HA TK BopoBuma.

BEKBE:

1 1. OnpehuBarse yna/beHOCTH 10 MecTa KBapa
Ha kabny MapejeBoM MeToa0M;

12. OnpeluBarbe yaabeHOCTH 10 MECTa
KkBapa Ha kabny ['padhoBom MeToIOM;

13. Umnyncuu pednexromerap (TDR) —
npuHuMn paga. Murtepnperauuja
pednexrorpama. Jlomer u pezonyuuja
HHCTPYMEHTa;

14. OnpehuBarse ynabeHOCTH 10 MeCTa
MpeKuaa, KPaTKOr Croja, Harkbeyemha 1
JNpYruX BpcTa KBaposa Ha Boay TDR-om;

15. OnpehuBatse oy:xuHe Hemo3HATOr Kabna,
unaenTHprkaurja kabna, MCToBpeMeHa
aHaM3a UCIIPABOT M HEUCTIPABHOT
npoeoanuka TDR —om:

16. Mepeme npecaywasarsa TDR-om.
Hudepenunjanna mepewsa TDR-om;

17. Tparau kabna — NpUHLKN pana, PesKUMH
pana. HauuHu NpHKIbYUetba npeiajHuKa.
MepHe meTone;

18. OnpehuBatse Tpace u 1yOuHe NONOKEHOT
kabna Tparauem kadna; Opeljupame mecra
keapa nomohy Tparaua kabna;

19. Tectepu HOBUX reHepaija 3a Mepera Ha
TK Bonosuma.

OuewuBame
BpenHoeame 0CTBAPEHOCTH HCXOA BPLIUTH

Kpo3:
 npaheibe OCTBAPEHOCTH HCXOJA;
* YCMEHO M3Naramwe;

e TECTOBE NPaKTHYHHX BEILTHHA.

[Mpenopvke 3a peaan3aunjv Bemxdn

e [IpenmMeTHH HACTABHHK MOME H3MEHHTH J10
10%, a y3 carmacHoct CtpyuHor Beha 1o
20% npenopyueHOT caapiaja.

e Jenua BexOa ce paju 1Ba CriojeHa WKOJICKa
Jaca W 3a To Bpeme Tpeba 1a ce ypane cBa
Mepera 1 obpaje pesynTaTy.

o [lpe noyerka NPakTHUHOT paja, HAPaBUTH
KpaTak TeOPHjCKH YBOJ TaMO [E je TO
notpedHo. CTanHO npaTHTH Kopenauujy ca
npeameTomM TelekoMyHHKaUHOHH BOJOBH..

e Ooaee3Ho npe noyerka pexOU, rie ce
KOPHCTE HOBHM MHCTPYMEHTH, HanpaBHTH
KpaTak TeOPHjCKH YBOJ M YNO3HATH YUEHHKE
ca KapakTepucTUKaMa H MPUHLHUMIOM paia
MHCTpYMEHTA .

e [lIpe nouerka pexxOu Op. 11 u 12, objacHuTH
YUCHHIIUMA HABEICHE METOMIE, Kala 1 Mo
KOjHM YC/IOBUMA C€ KOPHCTE.




Mepelba Ha ONTHYKHM BOAOBHMA

o Vino3HaBame YUEHHKa
ca HHCTPYMEHTHMA H
MeTOIaMa Mepetha
KOje ce KopHcTe y
MeperbiMa Ha
ONTHYKHM BOJOBUMA.

00jacHH MPUHLMI Pajla ONTHYKOT
peduexromerpa:

onpehyje mecto pednexcuje u cnabibeme
Ha KPHBOj TIOBPATHOT pacejara;

M3MepH clabiberbe ONTHYKOT BlaKHa;
npeno3na ourreherba BIakHa U MECTO
MpeKHaa Ha OcHOBY pediekTorpama;
M3MEPH YKYTMHY IyXHHY ONTHYKOT BlakHa
KOPHCTH ONTHYKE Mepaye cHare;

Mno3Haje pasiuunTe BPCTe TecTepa HOBUX
reHepalMja 1 lLUXOBY [IPUMEHY;

Mo3Haje H MpPHMERYje Mepe 3allTHTE Koje
ce MpHMerbYjy TOKOM Mepema Ha
ONTHYKHM BOAOBHMA.

BE/KBE:

20. OnTiuku pedieKToMeTap — NPUHILKN
pajna, THHAMHYKH OTNCEr HHCTPYMEHTA,
pe3onyuuja, MpTBa 30Ha, IHTHTAIHO
YCpebaBarbe:;

21. OppehuBare mMecta peduiekcuje 1
cnabberha Ha KPUBOj MOBPATHOT pacejarba
ONTHYKHM pediekToMeTpoM;

22. Mepeme cnabiberba ONTHUKOT BlaKHa U
Mepetbe cnadbetba Ha MecTy croja
ONTHYKHX BJlaKaHa ONTHYKHM
pediexToMeTpoMm;

23. OtkpuBambe owreherba BlakHa U
NpeKua, MeperLe YKYNHOr ciabbera
Tpace H MEPeHe YKYIIHE 1YKHHE ONTHIKOTD
BJIAKHA ONTHYKHM PeIeKTOMETPOM;

24, OnTHYKY MEPAYH CHATE — MEPEHHE
LMPHHE MPOIYCHOT ONcera ONTHYKOr
BiakHa. Mepetse nucnepsuje y
BPEMEHCKOM JIOMEHY;

25. Tectepu HOBHX reHepaLuja.

* OGjacHUTH yHeHHLIMMA [ ce AHAC CBe

BHILE KOPHCTE TECTEPH HOBHX rEéHepalluja,
ynyTUTH uX Ha MHTepHeT cajToBe NO3HATHX
CBETCKHMX npou3solaua, opraHn3oBaTu
nocery CajMy TexHUKE WK nocety pupmama
Koje ce GaBe ynoTpeGoM UM NPOJIAjoM OBHX
HHCTpYMEHaTa H cJl. Harnacutu npeaHocTH
TaKBHX TECTEpa.

H3pewTaje yHeHHKA O PealH30BAHHM
BexkOaMa npernenaTi NpUIHKOM MPOBEpe
NPaKTHYHHUX BELITHHA.

Hakon cBakor unkiyca BexOn, Kpos
WHIWBHIYAHU pal ydeHUKa, OLIEHHTH HHBO
CaBJAAHOCTH CTEUEHUX MPAKTHYHHUX
BEITHHA.

Tokom pana y nabopaTopHju 1 y npouecy
Mepeta, MHCHCTHPATH Ha MO3HABaby Mepa
3AUUTHTE W NPABUIMMA PYKOBAHba OMPEMOM.

YKkoIuKo wKona Hema npeapulieHy onpemy
¥ Huje y moryhHocTH 1a je HabaBu, yueHHKe
y nadopatopuju NpUNpeMuTy 3a yrotpedy
MHCTPYMEHATA NPOrpaMuMa 3a CUMYJIaLujy,
ynorpeGom ynyTcpa 3a kopuiihete
HHCTPYMEHTa, 1 CHUMUHMA ca TepeHa
(petpnexrorpamuma ca TDR-a u OTDR-a n
cl.).




e Vno3HaBame yueHHKa
ca Mepemwima
KapaKTepHCTHKA
caobpahaja n
MeperHMa Ha
CHCTEMHMA NPeHOoca.

Meperma KapakTepHeTHKA caodpahaja u Meper-a Ha NPEeHOCHHM CHCTEMHMA

+ [03HAje NPUHLIHIE Mepetba

KapakTepHucTHka caobpahaja;

BPLIM MEPEHA HA CHCTEMHMA MPeHOoCa;
no3Haje M MpHUMEHYje Mepe 3alUTHTE Koje
ce NPUMEHY]y TOKOM Mepea
KapakTepucTHka caodpahaja u Mepera Ha
NPEHOCHHM CHCTEMUMA.

Hcexoan Koju ce oaHoce Ha Leo npeaver:
® KOpPHCTH CTPYUYHY TEPMUHOMOTH]Y ¥ OBOj

obnactu;

pasyme 3Hauaj M MPUMEHH Mepe 3allTHTe
Ha pany:

pasyme 3Hauaj npernopyka u npumerbyje
Mpenopyke 3a MHCTANALU]Y OTIpeMe H
3aIUTUTY OTIPEME OJ1 KBapa
IPOY3POKOBAHOI HENPABHIHAM
PYKOBareM.

BEKBE:

26. Mepetba kapakTepHcTHka caobpahaja
(rybuun y caobpahajy, cnabmeme
npeciyllaBama; KBajJuTeT NnpeHoca);

27. Mepetba Ha CHCTEMUMA NPEHOCA -MEpeHha
Ha ITHTHTAITHOM HHBOy KOO I'IPEH(]L‘H(]]"
PCM cucteMa (Mepeme BapujaLmje
nojavarwa PCM cucrema, mepere LUTEpa,
Outcke rpewke - BER, nnjarpam oka, wym
KBaHTH3aLHje).

oV capajikbH €a TEJeKOMYHHKALLHOHHM

KOMMaHHjama, NpPeaBUIETH 1a ce JIeo
noTpebHUX HHCTPYMEHATA PHBPEMEHD
NOHECE Y WKOTY W NOKakKe y4eHHLIHMa
HhUX0Ba yNioTpeda, 0HOCHO 1a 10 Mepetba
YHYEHHLH Ypaae ¥3 Haa30p CTPyHYHOr JIHLA.

CranHo HarnalaBaTH KOpenauujy npeaMeTa
ca OCTalMM CTPYYHHMM MpeAMeTHMa 1 3Ha4aj
M03HABALA PA3THIHTHX METO/IA MEPEHHA.

KOPEJIALIMJA CA IPYTHUM NPEAMETHMA / MOAYJIMMA
e Marematuka, @usuka, OcHoe enektporexHuke, [IpakTuuHa Hactara, AnnukatusHu codreep, TenekomyHukaunosu sosgosu, CHCTEMH npeHoca




Hasus npenmera: TEXHHUKA JUT'HTAJTHOTI MPEHOCA
Foaummn hona uacopa: 102 yaca

Pazpen:

Llunesu npenmera

Tpehn

- Cruuame HEONXOAHHX 3HAa 3a OYyayNin pajs y TeNeKOMYHHKALMOHO] MPEHKH,

- VYrosHaparee YUeHHKA ca IMTHTAIM3AIH]OM CHIHAJIA;

- Vnozxapatse yueHKka ca 00pazoM CHTHANA 33 NPEHOC AMTUTATHUM NPEHOCHHM CHCTEMUMA;
- Amnanusupame CHrHana y CHCTeMHMA NpeHoca.

UCXO0IH
OBABE3HH U INPENMOPYYEHU
TEMA LHH/bEBH llo 3aBpmieTky Teme S::HHK hie 6UTH y cTamy CAJIPKAJU TI0 TEMAMA HAYUH OCTBAPUBAHBA MPOT'PAMA
e Cruuatbe TeOPUjckHX | ® 00jacHH NojaM AHTHTAIHOI CUTHANA; e [lojam aurutanHor curuana. [IpaByraonu Ha nouetky Teme y4eHHKe yNo3HaTH ca
3HAKA O IMFHTATHHM | e OfHLIE 3HAYA] CTIEKTPa; HMMYJIC, IOBOPKA NMPAaBYTAOHHX MMITYJICA; LIM/BEBHMA W HCXOJHMA HacTaBe / yuerba,
CHIHATTMMA. e CrekTap — nojam, cnekrap noBopke IJIaHOM pajia i HAYMHHUMA OLICH:UBaKsA.
NPaBOYraOHUX UMITYJICA, 3HAUE] CleKTpa;
e Bunapuu u M-apuu cursan. O6mun nacrase
TIpenmer ce peanusyje kpo3 cnenehe obnuke
HacTage:
+ Teopujcka HacTtaea (68 uwacopa);
« BexOe (34 yacosa).
OxBHpHH Gpoj yacoBa no Temama
- (reopuja + Bexde)
a e JIMMUTATHA CUTHAMH .oovveoiivaeeaeennee. (174)
= o JIUruTaNH3aLMja CHIHANA ............. (15+8)
S * BumexkaHaiHH NPeHoC ca BpeMEHCKOM
= e OcnocolbaBame BEJKBE: PACTIONETIOM KAHAMA wvvvvevvercraeransssennn (614)
E YUeHHKa 3a Meperba *: HIMCDY NapaMeTPe CHUHAK, L1 e YTuuaj GyHKUHje NPEeHOCHOT CHCTEMA Ha
E mapameTapa cHrHana . oﬁpaﬂp] pe3yaTare MEperba U HaupTa . Ha NpBOM IBOYACY YNO3HATH YUCHHKE Ca THFHTTHE CHIHATIE oo (7+0)
= u ofpany pesynrara. kapakTepHeTiky H® duntpa. MEpaMa SALLTHTE HA Paity, MEPHIM : e OO0paja curHana npe uajacka
= HHCTPYMEHTHMA, aj1aToM M NpubopoM Koju :
fié te KOPHCTHTH Ha NABOPATOPHICKIM HA JTHHHJY ceeeieeereiees e oo e
e— ® PereHepaTHBHU MPEHOC ..ovuvvevemceeene
e KBajuTer AMrHTAIHOT MPEHOCa........
2. Mepetbe KapakTepHCTHKA CHrHANA ® JIUruTante MOAYJaLMje. ..coeeeneee (14+10)
(ropopuu curuan); CHumMare
kapakxtepuctitke H® duntpa. IMonena one/bema HA rpyne
Onesbewe ce aean y rpyne a0 10 yuenuka
NPUIMKOM peasin3aluje 1abopaTopHjckux
BEKOH.




Jururaamzaumnja curLajaa

o CTHuAbE 3HAIA O
NUTHTANU3ALH]H
CHrHaja;

¢ Pazymeparse
NocTynaka
JIUTHTaTN3alHtje.

¢ OcnocobmbaBame
YUEHHKA 3a Mepetba
napameTapa cuMrsana
M aHaJIM3upare paaa
TDM-PAM cuctema.

o0jacHu o/iMepaBatbe CHrHana;
00jacHH KBAHTOBaHE CHIHAIIA;
o0jacHH KOJOBaE CUTHANA;
o0jacHu hopMUpatbe MYITUIIIEKCHOT
curHana y gyHkumMju BpeMena;
npHKaxke noMoNy anjarpama
IUTHTANTH3ALK]Y CHTHANA;

00jacHH TPEHYTHY M AHTUTAIHY
KOMIIPECH]Y CUrHaa;

aHanM3Hupa NPUHLIAT paja Koaepa u
NeKojiepa.

M3BOJIM MOCTYNAK OJAMEPaBarba CHrHana;
u3BoaH nocrynak PAM mynTuniekcupama
CHrHaJIa, Kao H JAEMYJITHIUICKCHPaHE;
ofjacHu yTHUaj myma Ha npeHoc PAM
CHIHAA.

JIMckpeTH3alMja CHrHANA 110 BpeMeHY
(yHuopmHo 1 HeyHuopMHO
oIMepasatse). Teopema o oaMepaBamy;
PekoHcTpyKUMja 0JIMEpEeHOT CHIHaNA
(oOHaBBabe KOHTHHYANHOT CHIHAJA U3
MOBOPKE 0MepaKa);
MynTuniekcupate Ha 6a3n oaMepaka;
HuckpeTusaumja curHana no TpeHyTHUM
BpeaHocTuma (0poj HHBOA KBAHTOBAbA,
rpeika KBaHToBama). YHU(QOPMHO H
HeyHu(popMHO KBaHTOBae. Komnpecuja;

Konosawe. Knacudmkaunja PCM koznepa.

Hekonogarse;
HmnyncHo konHa Moaynaumja.

BEXBE:

1. OnmMepagatbe cHrHala H PeKOHCTPYKLIHja

OJIMEPEHOT CHIHAaMaA;

2. DopMHpatbe BpEMEHCKOT MYJITUIIIEKEa ca

PAM curnanuma, 1eMynTHIIEKCHpA:E Y
TDM-PAM cucremy;

3. Ilpecnymasamwe y cuctemy TDM-PAM;

Yruuaj wyma Ha npeHoc PAM curnana.

Mecto peanusaunje HacTaBe

TeopHjcka HacTapa ce peannsyje y YYHOHHLH /
kabHHeTy.

* Bex0De ce peanusyjy v nadoparopuju.

IMpenopyke 3a peaan3zaunjy HacTaBe
IlpeameTHH HacTABHHK MOKe W3MeHHTH 10 10%

TNPenopy4ueHor cajipxaja, a y3 cariiacHoCT
ctpyuror Beha mo 20%.

TEOPHJA:

JMruTAIHH CHTHAIH

JeduHucaT cUrHan Kao (pU3HIKH NpoLec KOjH
y cebu Hocu onpeljeHy nopyky, atH npumepe,
NPHKA3aTH CHTHAJ Y BPEMEHCKOM H
(PpEKBEHLIMjCKOM AOMEHY. AHANH3Y W CHHTE3Y
CJIOKEHONEPHOIMHHOT NPABYTA0HOT CHIHAA,
oJlpaiHTH HA HUBOY TalacHUX oO/HKa.

Jururaauzaumja curuana

VueHnurMa pa3jacHHTH MojaM AUCKPETHOT
CHMTHaNa, IUCKPETH3aLMU]y CHTHANA MO BpeMeHy
¥ 110 TpeHyTHM BpeaHocTuma. [octynak
KOa0oBakha M JIeKoM0oBRakha noxKasaTH Ha l'IpHMpr
KOHKpPETHOT KoJiepa U eKkojepa.

Buimekana/iHn npeHoc ca BpeMeHCKOM
pacnoae/;ioMm KaHamaa

Yyuennun tpeba na cxsare moryhHocer
BUIIEKAHAHOT MPEHOCA KPO3 peanu3anujy
BpeMeHcKor MynTunipkea. ITpuHuun
BPEMEHCKOT MYJITUMIIEKEa 0GjacHHTH Ha
npumepy cucrema PCM-30.




CTHuarme TeopHjcKux
3Halba o

o0jacHH BHILEKAHAIHY MPEHOC KPO3
peann3auujy BpeMeHCKor

® BpeMeHCKO MYNTHIIEKCUPAbE;
e dopmupamwe npumaprHor PCM cuctema;

OcnocobmbaBame
YUEHHKA 33 YoUaBatbe
KOJAOBaHNX CHIHANa W
HBHXOBHX
KapaKkTepUCTHKA.

aHalli3upa JIMHK]CKe KOAOBE W MOpean
JIMHUJCKH KONIOBAH CUrHana ca
OPUIHHAJIHUM CHIHAJIOM.

BE/XKBE:

1. NRZ konoBamwe, RZ xonoBame;

2. AMI kKooBame W IEKOI0BAMLE;

3. M-apHoO KOIOBale M IEKOIOBALE.

=
2
=
g BHULLIEKAHAIIHOM MYJTHIUIEKCHPatba H HhEeroBy NpHMEHy Ha e Pam u nagpam cucrema PCM-30.
2 e npeHocy ca cucremy PCM-30;
: <] BPEMEHCKOM o0jacHM opraHuzaumjy pama n GyHKuMjy
o g Pacroae/ioM CUrHania; nojeanHux kaHana cucrema PCM-30;
g 3 PasymeBatbe o6jacHH OpraHW3alikjy cHCTeMa y
25 nocrynaxa CTPYKTYpPH Haapama (MyJnTHpaMa);
; = BHILIEKaHATHOT
E E npeHoca.
g2 BEJKBE:
g Ocnocobbaeatse anamuzupa PCM curian v ynopeu ra ca |. DopMHparbe CHrHaNA HMITYJICHO KOJIHE
El Y4EHHKa 3a KOHTHHYAJIHUM CHTHAJIOM. MO,I(yJ'laLlH‘iE (PCM CH[‘HaJ'la).
& aHanu3upaie paaa
TDM-PCM cucrema.
=
o ; .
= = Cruuame 3Hamba 0 neduHMLIe HACATTHY W peaiH HKLK ¢ VYTHUA] NPEHOCHOI CHCTEMA HA AUTHTATHU
S : :
g9 &, yTHuajy pyHkimje NPeHOCHOT CHCTEMa; CHIHAJI,
Zo R g MPEHOCHOT CHCTEMA aHaJIM3Mpa yTHIA] MPeHoca Ha JHTHTATHH e YTHIA] WymMa HA NPEHOC AMTHTAIHOT
e
TS ; Fa Ha AUTHTallHE CHIHA; CUTHANA;
ol =
g 2 : 5] curaane. aeHMILIE KanalnTeT KaHana; bp3una npenoca:
|
F i = neduHuie Op3uHY npeHoca. Kanauurer kanana.
>z
g CTHlame 3Hamba 0 ofjacHu oOpany curHaia npe U31acka Ha CxpembnoBatse 1 neckpeMOnoBarse;
- obpaau curuana npe TUHH]Y; e [JoTpeba 3a MHHUJCKUM KOOBAHEM,
é u3jlacka Ha JUHHjY. NpoLeH: NoTpedy 3a TMHUJCKUM H JIMHHJCKH KOOBH; KapaKTepHCTHKE
= 3AIITHTHAM KONOBAHEM; NOjeANHNX KOA0BA;
: peajinsyje Ha npumepuma oarosapajyhe * 3alITHTHO KOL0Bahe, CUCTEMHU 3aLUTHTE,
g— E _I]HHHjc[{e KOIOBE; yaora W BpCTE KOJ10Ba:
s =
5=
g =
|-
=
~
o]
=
=
=3
Lt=
=]

Y1uuaj pynkunje npenocHor euerema Ha
JHUTHTAJIHe CHIHAJIe

Vno3HaTH yueHUKe ca YTHLAJeM peaiHe
(yHkuHje cucTema. HarnacuTu HeraTusaH
yTHuaj wyma. Jledmuucatn 6p3uHy npeHoca u
nojam KaHana.

O0paja eurnana npe H3J1acKa HAa JHHHJY
O6panut nHHKjCKO npuaarohemwe AUrHTANHOT
CHrHAJA, MOCTYIKE JIMHHjCKOT KOAOBatba Y3
Harjalasarse pasiora 300r KOjuX ce npuMersyjy
1 uctahu 3Hauaj ckpembnoBama.

PerenepaTuBHH nNpeHoc

OO0jacHUTH MPUHUKA PereHepauuje umIyJca
Kako O yMEHULH YOUWIH NPEAHOCT JAMIHTAJIHOT
npexoca. Merahu 3nauaj npasuiine excrpakiuje
OCHOBHE JIMTHTCKE YUECTaHOCTH,

KBanurer iurnranHor npetoca

Vno3HaTH yueHHKe ca yTHLajem
nHTEpcuMOoICKe HHTEep(epeHLje U MojaBoM
untepa. [ledmrucarn GuTeKy rpeiuky.
O6jacHuTn HUKBHCTOBE KpHTEPH]YME,
eKBaM3aLnjy U IWjrpam oKa.

JAururanHe moayaauuje

O6panuti MoynauMje AMIHTATHOT CHTHANA H
nojaepete. Hapectn Haunte peanusauuje
MOJLyJIaTOPa H 1eMOJLy1aTOpa.




PereHepaTHBHH NPEHOC

o CTHLAKE 3HAKA O
pereHepeTHBHOM
MpeHocy.

* Ocnoco0JbaBate
YUEHHKA 33 youaBarme
yTHLAja lyma Ha
JIMTHUTATHH CUTHA .

OITHILE NMPHHIIKN pereuepauuje HMnynca:
00jacHN HAYHHE W3/1BAjabe IMTHTCKE
YHECTaHOCTH;

aHaNM3Mpa pereHepucani curuan; oGjacHu
YTHUAj [WyMa Ha PeHOC AMTATATHOT
CHTHanA.

o [lpuHLMN perenepauMje UMITyJICa;

e bnok mwema peresepartopa; H3iBajame
IUFHTCKE YYECTaHOCTH noMohy
yckonojacHor ¢uarpa u PLL netise.

BEXBE:
1. Perenepaumja curnana. ¥YTuuaj wyma Ha
npeHoc PCM curnana.

KpaauTter aururajaHor npenoca

o CTHUAKE 3HAKA O
KBANHTETY
JINTHTATHOT TPEHOCA.

objacHu yTHUA] HHTEpCUMOONCKE
HHTep(epeHLHje H UHTEPa Ha KBATUTET
JUCHTATHOT TPEHOCA;

nedunuiie HUKBHCTOBE KPHTEPH|YME;
HaBesie Hajuewihie pa3nore 300r Kojux
J0Nasu 10 MojaBe LIATepa;

objacHn aMjarpam oKa Kao MepHy MeToay.

¢ [lojaBa uHTEpcHUMOOICKE,
uHTeppepeHLnje, OUTCKa rpelika, uuTep,
Y3pOLIM 3a HACTAHAK UUTEPA;

o HUKBHUCTOBH KPUTEPH]YMH;

e ExBanusauuja u aujarpam oka.

BEKBE:

Jenna Be;k0a ce panu 1Ba crojeHa IWKoAcKa
yaca M 3a To Bpeme Tpeba na ce ypane cBa
mepera W obpaje pe3ynTaTh;

V naboparopuju tpeba na Gyae 10BOJLHO
pafHHUX MECTa /1a 32 jeIHHM PaIHiM CTOJIOM
Oyly nBa 10 TPU YUEHHKa;

Hzpohere BexOH ycarnacHTH ca TEOPHjCKOM
HACTAaBOM Tako Ja oaroeapajyhe sexbe cneme
0Max HakoH oOpane TeOPHjCKOT rpajiBa;
Vkonuko je moryhe, nabopatopujcka Mepera
MOTBPANTH PadyHCKHM MyTEM, WIH YPaIUTH
oarosapajyily cuMynauujy Ha pauyHapy;

V cayuajy HenocTaTka notpedHe onpeme 3a

Heke BexOe, ypaanuTH ojrosapajyhy
CHMYNaumjy;

H3BemTaje yueHHKa O peaH30BaHAM
BexkOaMa npernienaT NpUIMKOM NpoBepe

NPakTHYHUX BELUTHHA;

HakoH cBakor unkayca Be;k0n (M1 Hajmame
JjenaHnyT y nonyroamiTy), Kpos
HHIMBHIYAJHH pal YU€HHKa, OUEHHTH HHBO
CaBJIa1aHOCTH CTEUCHHX TPAKTHYHUX
BELUTHHA.

OuemHnBame
Bpenuosatbe 0ocTBapeHOCTH HCX0a BPLLUTH

Kpo3:

npaheme 0CTBAPEHOCTH UCXO0/A;
TECTOBE TEOPH]CKUX 3HakbA;
YCMEHO H3Narambe:

TECTOBE l'[paKT]'[‘lHHX BELITHHA.




e Cruuambe 3Haba 0
JIUTUTATHO]
MOy AL H;

* AHanusupame
KapaKTepHCTHKA
MojeTMHUX
MoOynalmja.

¢ Ocnoco0JbaBatse
YueHHKa 3a Mepema
KapakTepHCTHKA
MOIYTHCAHUX
CHrHana u
aHalIKU3Mpame paga
MojeqMHUX
MoaynaaTopa u
MpHjeMHHKA.

JnruTanHe MoayJianmje

e o0jacHH ynory AMTHTATHUX MOAY/IaLuja;
npukaxe 0dnuk ASK curuana u
TNpeiCTaBH I'a aHATHTHUKH,

o npukaxe obnuk FSK curnana n npeacraeu
ra aHaJIMTUUIKH;

® npukame obnuk PSK curnana v npeacrasu
ra aHalTuTH4KH;

* nasele Bpere ASK, FSK u PSK curnana u
HauMH peaiH3aldje MoayIaTopa u
JeMojyiaTopa:

* HaBeje napameTpe 3a nopehemwe noctynaka
IMTUTATHUX MOZLyIanuja;

e ananmznpa (akrope KojH yTHUY Ha U3GOp
HauMHa NPeHoLIeHA CUTHAA.

e ananuskpa pan ASK moaynartopa u
nonemasa orosapajyhy myouny
MoaynaLuje;

o ananuznpa paa FSK moaynaropa n
nojewasa (ppekBeHLH]CKY AeBHjaLH]Y;
aHanusupa paa PSK moaynaropa;
ananusnpa yruuaj MCH n unrepa nomohy
aujarpama oka y cuctemy ca ASK u/ uim

PSK;

Hcxoam Koju ce 0IHOCE HA Leo MpeaMeT:

® KOPHCTH CTPYUHY TEPMHHONOTH]Y;

® MPHUMEHH Mepe 3alITUTE Ha Pamy;

® MpHMEHH MPENopykKe 3a 3alUTHTY OnpeMe
01 KBapa Npoy3pOKOBAHOT HEMPaBHIHNM
PYKOBAILEM.

[Tojam auruTanHux Momynaumja, u yinoray
OUrHTATHUM CHCTEMHMA;

JlvruranHa aMniIMTyAcKa Moaynauuja
ASK (BpcTe, peannsaiimja, criexrap,
neMoLynamnnja);

Jurutanna (pekseHuHjcka MoayIaUKja
FSK (epcre, peanuzauuja, cnekrap,
AemMoynamnuja);

Jlururanya gaszna monynaumnja PSK (Bpere,
peanu3auuja, CniekTap, AeMoaynauumja), ca
nocedHuUM ocBpTOM Ha QPSK 1 QAM
MOJLyJ1alH] y;

Ilopehemwe noctynaka AHrUTAMHHX
MoJLynaumja;

DakTopH KOjH YTHUY Ha N300p MocTynKa
npeHoca.

BEJKBE:

1. ASK moaynarop;
2. FSK moaynarop;
3. PSK moaynarop;
4. ASK n/unu PSK npujemuuk.

KOPEJIALUWJA CA IPYTUM NNIPEIMETHMA / MOAYJIHMA
e Teopuja TenekomyHnukanuja, Komyraunona texsuka, [Tpuctynse mpexe u ypehjaju, Cucremu npesoca




Hasus npeamera:
IlNoguubk GoHa vyacosa:

Paspen:

LubeBr npeaMera

KOMYTALIMOHA TEXHHKA

102 yaca

Tpehn

- CrHuame OCHOBHUX 3HaHa O NMOjMOBAMA Y KOMYTaLH]H;

- CTHuame OCHOBHUX 3Hatha O KOMYTALHOHOM CHCTEMY,
- (Crtuuame OCHOBHHX 3Hamba 0 ,[lP[FHTa.T]HOj KOMyTaU.H_jH.

UCXO/IH OBABE3HH U NPENOPYYEHH
TEMA HHJbEBH o 3aBpuieTky Teme };:?HHK he 6uTH y cramy CAJIPKAJU TIO TEMAMA HAUYUH OCTBAPUBAILA TPOTPAMA
e CrHUabe OCHOBHHX
MOjMOBA O KOMYTALIHjH. nedyHULIE NojaM KOMYyTaluje; e KomyTtauuja kao npouec; Ha noueTky TeMe yueHHKe YNO3HaTH ca
* oO0jacHH NOjMOBE TpajeHa nyTa Kpo3 e Oxpyiere KOMYTalHOHOT YBOPa; LM/BEBMMA U UCXOIMMa HacTaBe /[ yuera,
MPE:KY, ANTEPHATHBHOT H IMPEKTHOTr NyTa; | » Komyrtaumja y TK mMpexu ((popmuparse MaHOM palid M HAUMHHUMA OLEHHBatba.
e Hasene Tononoruje u cTpykTypy TK mpexa MpEIKe Ca KOMYTalMjOM, Tpaxkeme nyTa
ca KOMYTaLHjoM: KPO3 MPEKY, IMPEKTHH W aNTEePHATUBHH Odauwi Hacrase
e o0jacHM MOjMOBE KOMyTaLHje KoJia, nyT, Tonojoruja u ctpyktypa TK mpexa [penver ce peanusyje kpos cnenehe
KOMYTallije naKeTa, MpocTopHe Ha NPUHLMIY KOMYTaluje, NPHHLUHTH ob/nke HacTape:
KOMYyTallHj€, BpeMEHCKE KOMYTallHje 1 peanuzawje KOMyTaluje, KOMyTauja e Teopujcka Hactasa (68 uacosa);
AHTUTAJIHE KOMYTaLHje; KoJla, KOMyTalnja Ha 6asu ckaaanTea u | ® BexkOe (34 yaca).
5 s ofjacHu MOMIEN jeIHOCTABHE ANUTHTANIHE npocieluBawa, KomyTauuja Kona Ha 6a3u
= TeneoHCKe MpeKe; BpEMEHCKE pacnoese, KoMyTauuja Kona bpoj yacoBa no remama
g ® 00jaCHH OCHOBHE KAPAKTEPHUCTHKE Ha Dasu MPOCTOpHE pacrioziene, AMrHTaHa (Teopuja + Bexbe)
e TenedoHcke Bee. KOMYTallnja); _
g e Monen jenHoctaBHe TeneOHCKe MpexKe; o YBony KOMYTAUHTY -ovvvvevinssisissienns: (6+4)
- e Xujepapxuja y Tene()OHCKOj MpeKH: + DyHKLH]e KOMYTALHOHOT
g e TenedoHcke Be3e 1 eTane NOKAIHE Bese. CHETEME vovereenasvessenssaesensasseesenaes (30+14)
£ e JIUrUTANIHA KOMYTAUM]A.eovvieeennnes (32+16)

s QOcnocoOmaBame
Y4EHHKA 33 Mepetba i
aHanusypame o0JIHKa
CHrHana.

® aHanu3npa 001HK CHIHANA OAUTHYTE
MTK.

BEWBE:

I. Ha npeom aBouacy yno3HaTH yueHHKe ca
Mepama 3aliTHTE Ha pajly, MepHHM
MHCTPYMEHTHMA, anaToM H MpHGopoM
Koju fie ce KOPUCTHTH Ha
nabopatopHjckum Beskbama;

2. Hetexrop noaurnyre MTK.

I]oge.ﬂa 0/e/bLEA HA rpyne

Onememse ce nenu Ha rpyne n1o 10 yuenuka
MPHIHKOM peann3alije BeKOu.

MecTo peanniaumje nacraBe

* Teopujcka HacTaBa ce peanusyje y
YUNOHULIN/KaOHHETY.

o Bex0e ce peanusyjy y
naboparopuju/kaburery.




DyHKUNje KOMYTALHOHOT cHCTeMA

« CTHUAMHE OCHOBHHX ® OIHIIE KOMYTALHOHH CHCTEM; o Komytaunonu cucrem (Bpere Besa, 0ok IMpenopyke 3a peanu3alunjy Hacrase

TCOPHJCKHX 3Hakba O e ofjacHu opraHM3aum]y KOMYTaLHOHUX 1emMa, OCHOBHe (pyHKLH]je); IMpeaMeTHH HACTABHHK MOMKE M3MEHHUTH 10
KOMYTaLHOHOM noJba: o Oprannzaiiija KOMYTaLHOHHX M0Jba 10%, a v3 carnacHoct Crpyunor Beha no 20%
CHCTEMY. e o0jacHu NnojaM CHHXpOHHU3ALHje; (KOMYTalMOHEe CTPYKTYpE, jeIHOKacKaaHa MPETNOpYYEHOT Canpkaja.

e HaOpOju THMOBE CHHXPOHH3ALIH]E; H BHILEKACKAHA KOMYTALHOHA 110Jba,

e orHile pa3He TeXHHKE CHrHATM3ALjE; AOCTYTHOCT, YHYTPAILIHh¢ FOMHIAME, Kpos Temy YBOA y KOMYTaLHjy NDUKA3aTH

e onume dynkmje caodpahaja; Tpaxee MyTa KPo3 KOMYTALHOHO M0JkE): TONONOrA|S, K. CTRYKTVRY TI.{ Mpeska ca

e onuue QyHKLMjE yIPaBbarma; o CHHXPOHM3ANMja KOMYTALMOHOT CHeTeMa; | KOMYTauujoM i oGjacHu Tojam Tpaxcma ImyTa

e Habpoju u oGjacHn fenoBe cucTeMa o DyHKUHje cHrHANU3aLMje (MojaM, pa{?ue S Hitpeord H COJACHITY IPHEITHITe

Hanajarba KOl KOMYTAUHOHOT CHCTEMA. TexHuke curkamusamje — D1, R2, N'7); REATHEANMIS KoMy Taivus:

Y okBupy TemMe MyHKUHje KOMYTALHOHOT
cHeTeMa o0paauTH KOMYTALHOHH CHCTEM Ha
HHUBOY OJIOK IIEME U HABECTH CHOBHE
¢yHkuuMje O110KOBa, Kao M BPCTE Be3a.
Hcrahu 3Hauaj cuHXpOHM3aLIHje
KOMYTAIHOHOT CUCTEMA W IETAILHO
00pasnTH cUrHanusaumjy usmely
KOMYTALUHOHOT CHCTEMa M TEpMHHANA H
n3mel)y KOMYTALMOHNX CHCTEMA, Ha
npuMepy jaBHe TeneoHCKe Mpeke, HABECTH
Pa3IHYMTE TEXHUKE CUTHAIN3ALHje.
O6panuth (hyHKIM]e YNpaBibakba NpeKo
o0m1Ka opraHu3almje ynpasbatba u

e dyukuuje caodpahaja (o/na3ny, 107a3HH H
ykynH#e caotpahaj);

o dyHKUMje yrpas/batka (opraHnsaiuja
YMpaB.jbakba, NPOrpamMcKo YpaB/bate,
pelyH/IaHTHE apXHTEKTYpe npoLecopa,
MakcumanHo ontepeliere npouecopa,
aHanM3a NoC/yKHBamba No3NEa);

e KapaKkTepHCTHKE CHCTEMA Hamnajarma y
KOMYTaLMOHOM CHCTEMY.

BEXBE:
=== NPHHLATIA TPOTPAMCKOT YNpaBbama y
e OcnocobbaBate T T — KOMYTaUMOHHM cHcTemuma. Takolje, Tpeda
. . .
YUEHHKa 3a Meperba 1 WERCEN YHPERa ORI NERCHRS Y m::mc'e' RGN BEPHE & HABECTH J1eJI0BE CHCTEMA Hamajara Ko
. :
aHanM3ypame pana R e S 2. Tlos y 'H —— KOMYTALUHOHOT CHCTEMa M HABECTH HhHXO0BE
. L] . HBH rHam;
nojeIMHAX AenoBa AHAJIEHPA Pai IeHEpaTopa Torgmnx 3 Toineats ks KapaKTepHUCTHKE.
KOMYTaLHOHOT CEFHANIS, TPAHCMUCHOHOT, K XHOPHAHOT - 2 Temy Aurntanxa KomyTtaumja oopanutu
KoJa. 4. ['eHepaTop TOHCKMX CHrHana; : A
cHcTeMa. KpO3 peann3auujy KomyTtauuje Ha 6asu
5. KapakrepucTuke XubpuaHor kona,

BpemeHcke pacnojene. [ToceGHy namiby
MOCBETHUTH KOMYTauHjH naketa. OGjacHUTH
KOHLENT U apxuTekTypa I[P Tenedonuje u
enemenTe VolP cucrema. Hasectu
OUrUTATHE KOMYTALHOHE CHCTEME Y
eKCcruIoaTalmji 0GjacHHTH HHXOBY
apXHTEKTYPY, PYHKUHOHAIHE MOTYRHOCTH M
NO3HIIKjE CHCTEMA Y MPEKH.




e CrTHUAKkE OCHOBHHX

TEOPHjCKHUX 3Haka 0
AWTHTANTHO]
KOMYTaLuju;
CTHuambe OCHOBHHX
3HabA 0

o0jacHW NPUHLIKN KOMYTalMKje Ha 6asn
BPEMEHCKe pacnojiesne;

ofjacHH NPHHUKMI paja AHrHTATHUX
TKcucrema;

HaBene W 0DjacHM BpCTe AMTHTaNHE
KOMYTaluje;

o [IpuHUMNK peanusaLmje KOMyTaLlje Ha
Da3u BpeMeHCKe pacnojere;

e JlururanHa komyTaiuja (OKpyKere
IHTHTAHOT KOMYTALHOHOT NoJba);

¢ KomyTaumja kona(aururanHa BpeMeHcka
KOMYTalHja, AMrUTANHA NPOCTOpHA

BEXBE:

Jesnna sexOa ce pajam JiBa crnojeHa WKoJCKa
yaca  3a To Bpeme Tpeba na ce ypane csa
Mepersa u 00paje pesynTaTi;

V naGoparopuju Tpeba na Oysie 10BOJbHO
PaJIHHX MECTA /14 32 JeIHAM PaJHHAM

KOMYTalUHOHHM e 00jacHH OCHOBHE NMPHHLKME paja KOMYTaLHja, AMCHTAIHA BPeMEeHCKa H croiiom Oy1y nBa 10 TPU YHEHHKA;
CHCTEMHMA Y JIMIHTATHUX KOMYTAlHOHHX CHCTEMA Y NPOCTOPHA KOMYTaLHja); * M3poheme BewOM ycarmacutu ca
ynorpedu; eKCroaTalmju; KomyTtauuja nakera; TEOPHjCKOM HACTABOM TaKO 11a

CrHuame 3Hawa o
HOBUM
TEeXHOJOrHjama y

aHanM3ypame pana
nojeIMHUX [e/oBa
cucrema (unrapa u
CODEC komna).

ofjacHH npasLe pa3Boja HOBHX
TEeXHOJOTHja Y TeNeKOMYHHKaLH]jama;
oGjacHH 3Hauaj cTaHIapaa W Mponuca 3a

anannzupa kapakrepuctuke CODEC kona;
o0jackn npumeny TDM-a y
KOMYyTaLujama.

Hcxoan Koji ce 0AHOCE HA €0 MpeaMeT:

KOPHCTH CTPY'HY TEPMHHOJNOTH]Y:
MPUMEHH Mepe 3aIITHTE Ha pay;
MPUMEHH [PENOPYKE 32 3aLITHTY OTpeMe
0/1 KBapa Npoy3pOKOBAHOT HEMNPaBHIHHM
PYKOBaHEM.

o JIMrHTAIHH KOMYTALHOHH CHCTEMH Y
eKCn/IoaTalmjH;
* [lojam u ymora MSAN-a (Multi Service

3. CODEC (A/]1 u JI/A kousep3uja):
Kapaxtepuctuke CODEC-a;

4. A - 3aKOH KOMMpecHje:

5. [Ilpumena TDM-a y komyTatnjama.

oarosapajyhe Bex0e ciesie 0AMax HaAKOH
o0pazne TeopHjcKor rpaiusa.
Vkonnko je moryhe, nabopatopujcka

% Te.TIEKOM)fHHKaU.Hja- M3rpajiby MPUCTYTTHHX Mpexa. Access NQde)'_ MEpeHa NOTBPAUTH PavYyHCKHM IIYTEM,

= Ma. o Konuent u apxutextypa [P Tenedonuje n WIIH ypajuTH oArosapajyhy cumynauujy Ha
= enementT VoIP cucrema (ca acnexra patyHapy:

g Komy'rau”je nakeTa). ® VY cayy Eljy HEA0CTaTKa norpeﬁﬂe onpeme

; 3a Heke BewkOe, ypanutn oarosapajyhy

E BEXEBE: CHUMYyJIalH)y;

g L] Oﬁpaﬂ}j pesyaraTte Meperha i HaupTa . I’IBBELLITEI_]E YYCHHKa O peallu30BaHHM

E OcnocolibaBae KapakTepHCTHKY NPeAajHOr W IPHjeMHOT 1. Kapakrepuctuke npenajHor gpuirpa; BekbamMa nperienaTH NpUIKKOM Mposepe
= YYEHHKA 338 MEPEH-A H Cb]’lJ'ITpaZ 2 KapakTepucmke I'[ijEMHOI' c]m;n‘pa: NMPaKTHYHHX BCLUTHHA,

Haxkon ceakor uuknyca sex0u (unu
HajMarse jelaHnyT Y NMOAYTOAUILTY), Kpo3
MHIMBHIYAIHH Pajl y4€HHKA, OLEHHTH
HHBO CABJIaNaHOCTH CTEUEHNX NMPAKTHUHHUX
BELLTHHA.

Ouemusaie
BPEEHOBaH:E OCTBApPEHOCTH HCXOaa
BPUIMTH KPO3:

npahe}be OCTBapeHOCTH UCXoa;
TECTOBEC 3HaHA;

TECTOBE MNPAKTHYHHX BELITHHA
YCMCHO u3Jiarame.

KOPEJAUMHJA CA JPYTUM NPEAMETHMA
* Teopuja TenexomyHukauuja, TexHuka aururanHor npevoca, [pucrynne mpesxe u ypehaju
e [IpakTuuna nacraea 3a Il paspen,



. OCTBAPUBAIE OBPA30BHO-BACIIHTHOTI PAJA — OBJIMLIH U TPAJABE

NMPUCTYINHE MPEXKE U YPEBAJH

HACTABA
PA3PE]] HESECH VKVITHO
TeopHujcka HacTaa Bexoe ITpakTH4Ha HacTaBa Hacrasa y 610Ky
Il 68 34 0 12 0 114
IV 62 0 0 12 0 74

. IH/bEBHU NMPEAMETA

Cruuame OCHOBHMX 3Hatba U3 00J1acTH NPUCTYTHUX Mpexa M NpeTiiaTHHYKKX ypehaja;
OcnocofbaBare YHeHHKA 33 MHCTAIHPae PasiiuuTHX THNOBA NPETIIaTHHYKAX ypehaja;
CTHLAKE OCHOBHUX 3Haba W3 00J1aCTH ONTHUKHMX NPHCTYNHUX Mpeka u ypehaja;
CTuuame HeONXOAHOT 3Haa H3 00nacTu Kabnosckor 1MCTPHOYTUBHOT CHCTEMa Kao 00HKa NPUCTYITHE MpPEKe.




3. HH/bEBH, HCXOJH, OBABE3HH H MMPETTOPYYEHH CAJPKAJH H HAYUH OCTBAPUBAILA INPEJIMETA

Tpehn paspen

UCXOIH
OBABE3HH U NPEMOPYYEHH
TEMA LHW/bEBH Ilo 3aBpueTKy TeMe )g:irmx he 6uth y cTamy CAJIPAKAJU IO TEMAMA HAYHUH OCTBAPUBAILA IMPOTPAMA
[ ] CTp]uaH,e OCHOBHHX oﬁjac]—m KOHLEeNT TEﬂeKOM}’HHKauHOHE Teﬂemmy}{m{auuoua Mpe}{{a, Ha l'l(}'-IETKy yHCHHKC ynmua‘m ca uMJeeEBHMA H
3Hatba U3 001acTH MperKe U YJIOry TeNeKOMYHHKAUMOHHX TeleKOMYHHKaLMOHe cly:k0e; MCXO0MMa HacTaBe / yuera, MIaHoM paja U
MPHCTYMHUX MpekKa y cnyxou; Vrora n 3Ha4aj NpUCTYITHUX HAYMHIMA OLICH:HBA:A.
koHuenTy JKTM, ® OMHULLIE YIOTrY U 3Hauaj NPUCTYITHE MpEKe; TENSKOMYHHKAIMOHHX MpEXa,
yI03H o 0OGjacHH KOHLENT H CTPYKTYPY jaBHe [Mpernen noctojehux TexHonoruja u paseoj | Obanuu Hacrase
NpeTNIaTHHYKHX KOMYTHpaHe Te_ﬂe(boﬂcge mpexe (JKTM); HOBHMX TENCKOMYHHKALMOHHX CEpBHCA; Hacraga ce peanusyje Kpo3:
ypehaja, Hymepaumju o6jacHn yIory npeTmiaTHHIKOr ypehaja y JaBna komyTHpana tenedoHcka Mpeka « TeopujcKy HacTaBy (68 yacosa);
M IHTHTANH3ALH] K NPHCTYITHO] MPE3KH; (JKTM); » BewkOe (34 yacopa):
MPHUCTYNHUX MPEXA . | o ofjacuu Hymepauujy y JKTM; Crpykrypa JKTM: mecha, mehymecha n  Hactasy y Onoxy (12 vacosa).
e onuuie 3Hauaj aurnTammzaimje JKTM. MeljyHApoXHa Mpexa; ,
Vinora npernnatauukux ypehaja y [Mogena oje/bera HA Tpyne
Q NPUCTYITHO] MPEHH; Opnesberbe ce nenu Ha rpyne 10 10 yuenuka
£ Hymepauuja; MPHIMKOM peanusaluje:
5 JluruTanusauuja npUCTYMHHX Mpexa. ® BeKOM
b * HacTase y OJioky
=
E Bpoj yacoea no Temama
= o TIPHCTYITHE MPEKE....vrerereeciraiireieas (4+0)
= e JKuuHa npucTynHa Mpeka ............ (40+26)
e Ontuuka TK MPekKa....ovvveisiiinnnne (24+8)

Mecro peansauuje nacrane

e Teopujcka HacTaBa ce peanusyje y yHHOHHIH
/ kaGuHeTy.

* BexOe ce peanusyjy y naboparopuju /
KaOHHETY.

e Hacragra y 6moky ce peanusyje y TK
KOMIaHHjaMa WK WKOoJCKo] nabopatopujn /
KabHHeTY.




UCXO1HU

OBABE3HH U NIPENOPYYEHH

TEMA LHIHJBEBHU ITo 3aBpiuetky Teme };a;nnx he Gutn y cramy CAJIPKAJH IO TEMAMA HAYHUH OCTBAPHUBAIA MPOT'PAMA
o CTHUAHKE HEOMXOHOT oGjacHH Mojam JIOKaHE MeTibe; Mo/enu NprucTyNHUX Mpeska (KpyTH, Ouembupae
3HAA U3 001acTH oﬁjacm{ MOZEIE NMPUCTYIMHUX Mpexa; CJICCTHYHH H Mell.IOBPITH): BpeﬂHOBarbe OCTBAPEHOCTH UCXOOa BPLIHTHA
MNPUCTYIMHUX Mpeka U OMHILIE CTPYKTYPY ayTOMaTCKOT Jlokanna I'IETJ'ba'._ Kpo3:
ocnoco0/baBame Teﬂeq)() HCKOI anapara Ha OCHOBY 00K ‘DyHKU.HOHHJ] HE JeJIHHHLIE aYTOMATCKOr L] npahel»be OCTBApPEHOCTH HCXOa;
Y1CHHKA 3a weme; TenedoHcKor anapara; ® TECTOBE TEOPHjCKHX 3HAMA;
HHCTaNHpate o6jacHu NpHHLMM paja CTpykTypa H KapakTepuCTHKe ® TECTOBE MPAKTHYHUX BEIUTHHA;
PasIMEHTHX THUORA eNeKTPOAKYCTHUKHX MpeTBapaia PO CTITIRE peThapatia ® YCMEHO M3Narae.
NPETHNATHHIKIX 3aCTYTUBEHHX Y CABPEMECHUM Tele)OHCKHUM (MHKpODOH: ENEKTPONHHAMUTKH 1
ypehaja. anapaTuma; KOH/IEH3aTOPCKH MUKPO(OH W CITyILANHLIA: Mpenopyice 3a peasn3ainjy nactase
0GjacHH NPHHLKIN Pajia aHATOTHOD SHCKIPOMBaM KA | KPRCTATHA
eNeKTPOHCKOT TenedoHCKor anapata M CITyIanuua); Mpucrynue Mpeske
MOJIEM-a; AHAJIOTHI ENIEKTPOHCKH Tee(OHCKH O6paauty konuent TK mpexke u ynory TK
. oGjacHu ynory akcHMHI anapara u ?:E:::ﬂ?iﬂiﬂ; cny#6u; o6jacHUTH YIOTY W 3HAYA] NPUCTYNHE
§ e A RN Tenedoncku ar?a a'r:H ca ayToMaTcKOM e JKT-M Lo
; GRS SY) BpaiEay HaIIaToOM (Hosqapau Wil KJEJtpTHH'-IHH - L Ypeleya Aoy 06|acuu_m
z MYJTHIUIEKCHpaba Y NPUCTYTHUM Xasio roBopHHILa): CBpXY H 3Ha‘*aj_ HyMepallHje, kao H %Ha‘[aJ
= MpesKama; i A AMrHTAN3ALH]E NPHCTYITHE MPEskKe; OCBPHYTH ce
E' objacHi npuHUMN paaa u npumeHy PCM P ¥ .p Y Ha TPEH/IOBE Y OBOJ 001aCTH.
g o r— ;pHCTynHHM Mpeskama; :
: o ot SDN e, ey | * YIS 8 SMRC wsophoe| sv wpery pens
= apXUTEeKTYpY W Hauune mpyetyna ISDN ypebaja (PCM EU n RU)ly ¥ I nonyroauuty obpaauti Moaene _
= MpeRI; * / (PUCTYIHHX MPEKE W 110JaM JIOKAIIHE NeT be;
= NPEeTNIATHHYKO] MPEHKH] CTPYKTYPY, (YHKLUHOHATHE jeIUHHIE W MPHHLUT

o6jacHH ynory MpexHHX 3aBpLUETaKa U
H3BPLIH BUXOBO HHCTAHPAE;

objacuu npunumn pana ISDN tenedoHckor
anapara 1 ISDN MOJIEM-a;

ofjacHn KOHLENT MOCIOBHOT
KoMyHHKauuoHor cuctema (PBX) y
(yHKLUM]H NPUCTYMHHX MpekKa;

HaBelle yciyre npoayxeHor oupamwa (DID)
1 BHIIEKOPHCHHYKHX MPETIIATHHYKHX
Opojesa (MSN);

objacuu koruenT Centrex yenyre.

JruTanta Mpexa HHTErpHcaHuX ycuyra
(ISDN). Apxurektypa ISDN-a. bazau u
npumaphau npuctyn ISDN-y. Vnora
MpexkHux 3appueraka (NT1 u NT2) y
ISDN npHCTYTHOj MpexH;

ISDN Ttenedoncku anapar u ISDN
MO/JIEM;

[Moc1oBHH KOMYHHKALIHOHH CHCTEMH
(PBX) y (pyHKUM]H NPUCTYIHUX Mpexka.
Yenmyra npoay:xeHor Oupawa (DID) u
BHILEKOPHCHHYKHX NMPETIIIATHHYKHX

opojesa (MSN). Centrex.

pana ayromatckor Td anapara; yaory,
CTPYKTYPY W NPHHLINII pajia aHanorHor
MOJIEM-a; unpopMaTuBHO 0OpanIHTh KOHLENT
1 ynory (hakcHMHJ anapara U anapara ca
YATOMATCKOM HArlaToM; 00jacHUTH NPHMeHY
MyJTHIUIEKCHPAba Y MPETIUIATHHYKO] MPEKH H
PCM kao o0k cHCTEMA 3a BHILECTPYKO
uckopHithere NMpeTnIaTHHYKUX BOJOBA.

Y II nonyroauwty odpaauti ISDN Mpeky n
ISDN tepmunanue ypehaje; ctpykrypy ISDN
Tene)OHCKOr anapra; NoCJIOBHE KOMYHHKaLHOHE
cucteme (PBX), ycayre y mma u Centrex

yeayry.




HCXOIH

OBABE3HH U NPENOPYYEHH

TEMA HHJEBH Ilo 3aBpLIeTKY TEMe );:fﬂﬂx lie 6uTH y cTamy CAIIPKAJH MO TEMAMA HAYHH OCTBAPUBAIBA MMTPOI'PAMA
* OcnocobObaBarse ® HHCTANHPA pasiuunTe THIIOBE BEJKBE: INpenopyke 3a peannsaunjy Bexon:
y4YeHHKa 3a npeTnaaTHUYKKHX ypehaja; I monyroauwre
HHCTAIHpaHE ® ucnuTyje ucnpasHocT ypehaja, yTephiyje u I.  VYBojaHe HamoMeHe 3a pajn y BexOe peanuzoBaTi CBaKe pyre Hejebe y
pa3InuuTHX THIOBA OTKIamka KBap Ha bUMa (BpLUM 3aMEHY nabopaTopujn, yro3Heasme ca ONpeMoM, | Tpajamy 01 2 IIKOJICKA Yaca.
NPeTaaTHHYKHX HEMCNPABHUX JIEN0BA); anaTom H npudopoM, MEpHHM
ypehaja, e unctanupa PCM ypehaje u Bpiin MHCTPYMEHTHMA W MEpaMa 3alITUTe Ha V naboparopuju Tpeba na Oyne 10BOBHO
KOH(UTypHCate 1 NOBe3HBathe NPETMIaTHHYKHUX arnapara Ha pany: PanHiX MecTa J1a 3a jelHUM PaiHuM CTOIOM
MEperha HA bUMA. HHX: 2. HcnuTHBame KapakTepHCTHKA Oyay 1Ba 10 TPH YUEHHKA.
e unctanupa ISDN MpekHe 3aBpLIETKe (YHKIHOHAIHHX jeIHHHLA TenedOoHCKor )
MHCTATHpa 1 KoHdurypuie ISDN anapara; M3Boheme BeskOM ycarnacuTH ca TEOpHjCKOM
npeTnnaTHHKe ypehaje. 3. Vrephusamwe HCNPABHOCTH HACTABOM.
(QYHKIHOHAIHHX jeIHHHLA TenedOHCKor
anapara ¥ 3aMeHa HeHCMpPaBHUX Vkonnko je moryhe, naboparopujcka Mepemwa
KOMMOHEHTH; NOTBPANTH PAYYHCKHM MYTEM, WIH YPaaHTH
4. Vucranaumja npernnaTHuukuX ypehaja. oaroeapajyfiy cumynauujy Ha pauyHapy.
M3pana TepMHHAHHX TIPECMOjHHX
o kabnosa. MoHraxa konexropa (RJ-9 / V ciyuajy HenocTaTka notpedHe onpeme 3a Heke
£ 4p4c) Ha cniupanyom kadbny za MTK; BewOe, ypaauTn oaroeapajyhy cumynaumjy.
s 5. Hucrananuja PCM ypehaja u
s NoBe3nBake NpeTiaTHIYKKUX ypehaja. HM3BeluTaje yueHHKa O pean3oBaHnM Bexdama
= HMucranauuja ananornor MOJIEM-a u nperieiaTH NPHIHKOM NMPoBepe NPakTUYHUX
E Meperbe NpoToka u3mely /1Ba KOpUCHHUKA | BEWTHHA.
= npuksbyyera npeko PCM ypehaja;
: Hakou crakor uuknyca sex0H, Kpo3
= Il noayroanmre WHJIMBH/IYaJIHN pajl yHeHHKa, OLEHUTH HUBO
; 6. Wucranaumja ISDN MpeskHHUX CAaBJIAIAHOCTH CTEUEHHUX MPaKTHYHUX BELUTHHA.
3appiuetaka u [SDN TepMHHANHHX
ypehaja. M3pana ISDN TepMHUHATHIX BexoOe y | nonyroauiuty peanu3oBaty y 8
npecnojHux kabioea; TepmuHa (1 yBoana + 4 TepmuHa 3a Bexbe + 2
7. TloBe3uBame ISDN TepMHHATHHX TEpMHHA 3a npunpemy + | TepmuH 3a
ypehaja va nacusHy ISDN maructpany. OoLebUBabE).
Kou(purypucamwe ISDN TepMHHATHIX
ypehaja; BewxGe y Il nonyroauiuty peannszosatu y 9
8. Mucranaumja ISDN MOJIEM-a u TepMHHa (6 TepMUHA 38 BEkOe + 2 TepMUHa 32

Mepetbe npoToka u3meljy 1Ba KOPHCHHKA
npuk/byueHa npexko ISDN nunmje;

npunpemy + | TepMHH 33 OLEHUBAE).




MCXOJN

OBABE3HH U MPEMOPYYEHHU

TEMA LHHW/BEBHU Mo 3aspiueTky Teme yueHuk he 6utH y cTamy CAIPAKAJU 11O TEMAMA HAYHH OCTBAPUBAILA MMPOTPAMA
na:
o Cruuame HEONXoAHOr | ® 00jacHH NOHALIAE CBETIOCHOT CUIHAIIA HcTopujaT onTHHKHMX TEIeKOMYHHKALH]a; Onruuka TK mpexka
3Hama U3 obnacTu Ha rpaHH4YHAM TMOBPLIMHAMA OTITHYKOT TToHalame CBETNOCHOT CHTHANA HA Oy obnact 06panauTH HHHOPMATHBHO Ha HHBOY
ontiykux TK mpeska. BJIAKHA; rpaHUYHMM TIOBPLIMHAMA ONTHYKOT ronuenta OTKC-a, kao ysoa y canpikaj
e objacHu koHuent ontrukor TK cuctema BJIAKHA; npeamerta y IV roauxn.
(OTKC); Onruuky TK cuctem (OTKC). M3sopu u OGpaauTh NoHallakhe CBETIOCHOT CHIHAIA Ha
e Haseje M 00jacHHU KapaKTEPUCTHKE W3BOpa JetekTopu ceetsiocTH. Kapakrepucruke 'PAHMYHHUM NOBPLIMHAMA ONTHYKOT BIdKHA W
ceetnocti y OTKC-y: ONTUYKOT BlakHa (HyMepHuKa aneprypa, 3Hauaj ToTanHe pediexcuje; 0GjaCHUTH KOHUENT
e HaBeae M 00jacHU KapakTepHCTHKE cnabbetbe, onTHuky nposopn, ancopnumja | OTKC-a, BpeTe 1 kapakTepHcTHKe H3BOPA H
ﬂeTeKTopa CBETJIOCTH y OTKC.y: H J:l[.{cnep:}ﬂja); JETEKTOpa CI?CTJ]OCTH. Ka0 H HbUXOBY [IPHMEHY Y
e 00jaCHH KAPAKTEPHCTHKE ONTHYKOT KOMTOHeHTe ONTHYKe OTKC-y: objacHHTH KapakTepHCTHKE ONTHKOT
BIAKHA; TenekoMyHuKaione Jaunuje (OTKJI-e): BlakHe WISHX OB VREAL HR IDSHOC CHIHAE;
¢ objacHu NpHMeHY H3BOPA U JETEKTOpa ONTHYKH KOHEKTOPH W ananTtepy, onmuuky | O0jacuutn komnouenre OTKJl-e u wuxosy
CBETIIOCTH Y 3aBHCHOCTH O/ Ly JKHHE NpecnojHi 1 3aBpuIHK KaGNoBM, onTuuke | Y/Ory: o0jachuTy komnonerte OTKC-a n
OTKIJlI-e 1 Gp3une npeHoca; JIMCTPHOYTHBHE KYTH]jE H ONTHYKH HHXOBY YJIOTY; OQJACHUTH KOHUENT
» o HABENE W OGJACHY YHOTY KOMIOHETHE pasAeTHHIL; BHLLIECTPYKOT HCKOPHLUTieHha ONTHYKNX BOLOBA;
£ ontiuke TK aunnje (OTKJ) y OTKC-y; Komnonente OTKC-a: onTHuK# o0OpanuTH cTaHaapae y usrpaawn ontuake TK
s e Hasese U 00jacHH YJIOTy KOMIOHETHH crurepw/kamnepu, TAII-pu, Mpamem T[:)BBZSaTH FPATERC:CO.TRATHBOM i
o OTKC-a: LMPKYIaTOpH, GUITPH, Nojauasatm, npeameTa TK BOJIOBH - ONTHYKH TK BomoBu";
: e 00jacHU NPHHLIKI BHIIECTPYKOT H30N1aTOPH, OCIA0ILHBAYH objacHHTH 2HYIA, ynory(l;;l;énnunn paja
; uckopuihera ONnTHUKHX BOIOBA; Buiectpyko uekopuitierme onTHIKIX CHETOMA % AN EOpaHE e,
= o o0jacHH KOHLIENT ayTOMAaTCKOI HA/I30pa BOAQER~ QUTHHEM IPEHOC. HeL DA3 NI HTHM
O= OIS BEAR: TATACHUM JyX¥KHHAMA CBETIOCTH (YBOL Y

o QOcnocoGmasame
yueHuka 3a Mepeu,a
Ha OTKC-y u
oapehuarse
crnadiberba Koje
YHOCE KOMIOHEHTE,
Kao 1 cnadsbersa
BJaKaHa.

Mexoan Koji ce 01HOCE HA LE0 NpeaMer:

e o0jacHM 3Hauaj cTaHaapaa W MPOMNKca 3a
U3rpajiky NPHCTYMHUX MpexKa;

® KOPHCTH CTPYHYHY TEPMHHOJIOTH]Y Y OBOj
obnacTH;

® [PHMEHM MEpE 3allUTHTE Ha pany;

® [pPHMEHH MPENopyKe 3a HHCTANALH]Y
OMpeMe H 3alUTHTY ONpeMe 01 KBapa
MPOY3POKOBAHOT HENPABHAHUM
PYKOBaHeM.

WDM);

CraHaap/in 1 NPONKCH 33 W3rpaiby
ontuake TK mpexe;

MOHHTOPHH[‘ CHCTEMH 3a KOHTPOJY CTakha
ONTHYKE BE3e.

BEKBE:
9. OnpeljuBarbe HYMEpPHUKE anepType U

cnadberba ONTHYKOT BIAKHA HA
Pa3IHYUHTHM TAJaCHHM JyKHHAMa
CBETIOCTH;

10.Y'THuaj KOHEKTOPCKOT Croja v pasiiuke

HYMEPHUKE anepType Ha HHBO H3J1a3HOT
CHrHANA;

11. Onpehusame BpenHOCTH cnabibermba Koje

yHoce kommnoneHTe OTKC-a.

IMpenopyke 3a peaju3auujy HACTaBe Y BJIOKY:

Hacrtay y 610Ky peanuzoBaTh Ha Kpajy
LIKOJICKE rojnHe Kpo3 nocere Tenekomy uiu
apyrum TK komnaHujama, Ha npumep:

+ Onememe 3a NPUCTYITHE MpekKe H
TEPMHHAIIHY OTpemy;

+ CekTOp 3a HaJ30p W yNpaB/batbe;

« [loron za npou3BOALY ONTHUKHX
KOMITOHEHATA 1 CIl.




YerspTH paspen

TEMA

LIUJBEBH

HCXOdH
[To 3aBperky Teme yuexuk he OHTH y cTaby
na:

OBABE3HHW U NPENOPYYEHH
CAJIPAKAJH MO TEMAMA

HAYHH OCTBAPUBAHA IMPOI'PAMA

CaBpemeHe NPHCTYNHE Mpexe

« Cruuame TeopHjcKor
3Hama M3 001acTH
CaBpeMEHHX
MPHCTYMHHX Mpeka.

e ojacHu KoHuenT auruTanue JKTM;
® HaBejle pasfiore W 3Hauaj yBolera HOBHX

TexHonoruja y JKTM;

® 00jacHH NPUHLMI peask3alnje

lHpokonojacHor npetoca y JKTM;

e 00jacHH yaory BHILEHAMEHCKHX

npucTYNHUX yBoposa (MSAN) ca acnekta
MPHCTYTTHE MPEKE;

. OﬁjﬂCHH KOHUENT Ja/bHHCKOT Haa3zopa v

ynpaBJbatba .

o Jlurutanuszaunja JKTM;

+ Hoge texHonoruje y JKTM. JKTM u
LIMPOKOMOjacHH NpeHoc. BuilenaMeHekH
npUCcTYNHK YBopoBH (MSAN):

¢ MOHHMTOPHHT, HAJ30p M YNIpaB/batbe
MPUCTYNHKUX Mpexa 1 ypehaja u
CUCTEMMMA Harajamba.

Ha MOYETKY YHEHHKE YNO3HATH Ca LW/bEBUMA H
McXoauMa HacTase / YUeka, NnaHoM pana v
HaYHHHMaA OLCHHBAHA.

O6HuM HACTABE

Hacraga ce peanusyje kpo3:

+ TEOpHjcKy HacTaBy (62 vyacosa);
« HactaBy y 0noky (12 wacosa).

[Moaena oe/bema HA rpyne
Onemetbe ce nenu Ha rpyne ao 10 yuenuka

NPUIMKOM peal3allije HacTese y OJIOKY.

B['.:IJi HyacoBa 1o remama
CaspeMeHe MPUCTYIHE MPEKE .............. (4)

.
e JluruTanHa npucTynHa Mpexka ........... (30)
e OnTuuke npuctyrHe mpexe u ypehaju (18)
e [locedHu 0ONULM MPHCTYTTHHX

MPEIKA ©euvresiinnisssssssesessassessassansssnsssnsons (10)

MecTo EEHJ’II‘BHHHiB HacraBe

e Teopujcka HacTaBa ce peainsyje y YUHOHULN
/ kabuHeTy.

e Hacrasa y Gnoky ce peanusyje y TK
KOMMaHHjamMa WK WKoJIckoj nabopaTopuju /
KaOuHeTy.

Ouem-nBame
BpeaHoBame 0CTBAPEHOCTH HCXOAA BPLUHTH

Kpo3:
L] npahekbe OCTBApPEHOCTH HCXO1a:
® TECTOBE TEOPH]CKHX 3HA:A;

® TECTOBC NPAKTHYHHX BCIUTHHA
® YCMEHO n3arame.




TEMA

HWbEBH

HUCXo1un
Ilo 3aBpiuerky Teme yuexuk he 6uru y cramy
na:

OBABE3HH U MPENOPYYEHH
CAJIPIKAJHU 11O TEMAMA

HAYHUH OCTBAPUBAHA MMTPOI'PAMA

JIUruTaaHA NPHCTYNIHA MpeXka

» Cruuame Teopujckor
3Hama W3 001acTH
JIMFUTAITHUX
NPUCTYTIHUX Mpexa U
HOBHX TEXHOJIOTHja Y
NPUCTYMTHUM
Mpekama,

e 00jacHH KOHLENT IHTUTATHE NPUCTYTIHE

Mpesxe;

® Hapele OUTHE KapaKTePUCTHKE Meaujyma

3a MPEHOC ca acneKTa AHruTaaHe
MPUCTYTHE Mpeke;

e o0jacHu cTPYKTYpY (Ha ocHOBY D1OK

lemMe) M MPUHLKI pafa AMrHTAITHOT
TenedoHcKor anapara;

® o0jacHu CTPYKTYpY (Ha OCHOBY 010K

emMe) 1 NPUHLINT pana BUAeo
Tene(OHCKOr anapara;

e Hasene v 00jacHH NMPUMEELEHE TEXHONIOINje

IIMPOKOMNOjaCHOT MPHCTY A,

e o0jacHu KOHLENT W npuHumn paga xDSL

cucTemMa;

® paszyme HauuH U Moryhie npobneme y

umreMenTaljn XDSL TexHonoruja y
JKTM:

e oGjacHu yaory u 3Hauaj) DSLAM y

JUTHTAJIHUM NPHCTYITHUM MpeEiKama:

e oGjacHi KOHLENT W MPUHLKI paja

dCHUM ETpl{‘[ HE JUTHTalIHEe npeTl’IﬂaTHH‘-lKe
nuHuje (ADSL):

® HaBele YJI0ry, HHCTanupa H KOH(GUrypHile

ADSL npernnatauuke ypehaje:

e o0jacHH KOHLENT W npeaHocTH TenedoHuje

3acHoBaHe Ha IP TexHonoruju;

objacuu npuHumnn paaa IP tenedonuje;
HaBejle yJI0TY, HHCTANHpa ¥ KoH(urypHie
paznuunte [P Tepmunane;

L4 oﬁ_iacnu KOHLIETT H NMPEeaHOCTH MOCTOBHHX

KOMYHHKALIHOHHX CHCTEMa 3aCHOBAHHX Ha
[P Texnonoruju (IP-PBX) y dyHkunju
MPUCTYMHUX MpeKa.

[Mpernea xDSL texHonorkja,
Knacu(MKaLMja, CepBUCH M CTAHAP/IN;
KapakTepucTrke Meaujyma 3a npeHoc;
Jurutanyu TeneoHCKN anapaTy;

Buaeo renedonu;

TexHomoTHje WHPOKONOjaCHOT MPHCTYNa Y
JKUYHUM MPUCTYNHAM Mpekama;

Konuent xDSL cucrema (nenoeu xDSL-a,
(hyHKIM]e nojeAnHUX 1enoBa, GU3nukn
W3rne Mpexe):

[MTpuxuun papa DSL-a. Kapaktepucruke
xDSL cucrema;

HmnnemeHTaunja n npobnemn y
umriementaunjn xDSL TexHonoruja y
JKTM;

Jdururanua nperniatHuyka netsba (DSL) u
ypehaju (DSL LTU i NTU):

IMojam n ynora DSLAM (Digital
Subscriber Line Access Multiplexer);
AcUMeTpHYHA JMTHTATHA NPeTIIaTHUY KA
smmauja (ADSL);

ADSL npernnathuuky ypehaju;

IP Tenodonnja. [ocnoBHA
KOMYHHWKALMOHH CHCTEMH 3acHOBaHu Ha [P
TexHonoruju (IP-PBX) y dynkuuju
NPUCTYTHUX MPENa;

IP Tepmunanu (IP Tenedonn, Set-top-box
ypehaju).

IMpenopvke 3a peaJH3aumjy HacTaBe

CagpemMeHe NPHCTYITHE MpesKe:

Obpanut koHuenT aurntanHe JKTM, 3Hauaj
yBohewa HoBuX TexHosornja y JKTM, obGnuke
LIUTOKOTOjacHOT MpeHoca, yinory MSAN-oBa ca
acreKTa NPUCTYIHE MpPelKe, KOHLENT Aa/bHHCKOT
HA130pa U YIIpaBibatba.

JurnurajiHa npuCTYIHA MpexKa:

O6panuri Bpcte DSL TexHonoruja, muxoBy
NpUMEHY M CTaHaapae, (pyHKIHOHATHE NeT0Be,
ApXUTEKTYPY, KapakTepHCTHKe MeIujyMa 3a
npeHoc ca acnekta DSL-a; oGjacHuTH nojam
JHTHTAIIHE MpeTriaTHUYKe JTHHKje 1
npunaaajyhux ypehaja; ctpyxrypy,
(pyHKUMOHANHE jeIHHMIE W MPHHLLKMM paja
aurutanaux Td anapara W npeaiHOCTH lbUX0Be
ynortpebe; o0jacHHTH 3HAYA] W NPHHLLAM
LIMPOKOTIOjACHOT MPEHOCca Y KHYHUM
MPUCTYMHUM Mpeskama; 0DjacHuTH ynory
DSLAM; o6jacunt koHuent ADSL-a u ADSL
TepMHHAIHUX ypehaja; 00jacHUTH KOHLENT U
npeavocty 1P Tenedonuje; objacHuTH KoHUEnT
MOCTOBHUX KOMYHUKALMOHUX CHCTEMa
3acHOBaHMX Ha P TexHonoruju; oGpanuTu ynory
¥ npuHuun paga 1P repmunana (IP Tenedonn,
Set-top-box).




TEMA

HH/bEBH

HCXO0IH
[lo 3aBpiueTKy Teme ydeHHK fie OMTH ¥ cTawy
na:

OBABE3HHW U MPEMOPYYEHH
CAPKAJHU MO TEMAMA

HAYHH OCTBAPHUBAIbA IMPOT'PAMA

OnTHYKe NpHCTYNHe Mpeske i ypehajn

« Cruuame TeopHjcKor
3Haba W3 00IacTH
ONTHYKHUX
MPHCTYTHAX MpPEKa;

« YMo3HaBame ca
TPeHI0BHMA Y 0BOj
o0nacTH.

e 00jacHH KOHUENT ONTHYKE NPHCTYIIHE
MpeKe;

e o0jacHH yJIOTY W MPUHLIKMN Pasa ONTHYKOT
MYJTHIUIEKCEPA W ONMTHYKOT Mojema y
ONTHYKO] MPHCTYITHO] MPEXKH;

e 00jacHH KOHLENT, BPCTE H HAYUH
peanu30Bama NACHBHHX ONTHYKHX Mpeka;

e 00jacHH KOHUENT, BPCTE U HAYHH
peanuzoBama NpUCTYNa ONTHYKUM
BIIAKHOM 10 KOPUCHHKA;

e 00jacHH KOHLEMNT, BPCTE H HAYUH
peanu3oBama aKTUBHUX ONTHUKHX MPEIKa;

® 00jacH KOHLENT, BPCTE U NPHMEHY
XHOPHAHHX ONTHYKO-HMYHUX Mpexka;

e oOjacHu npunuMn pana nporokona y HFC
MpeKH;

e o0jacHu NPHHUKN pana YHKUMOHATHUX
enemenara y HFC mpesu.

OnTuyka MPUCTYMHA Mpexka;

Ynora ontrukor myatunaekcepa (FMUX)
H ontuykor moaema (Optical modem /
Media converter-a) y onTHYKO] NPUCTYTIHO]
MPekKH;

IMacueue ontuuke mpexke (PON);
KOHLENT NpUCcTYNa ONTHYKAM BIAKHOM /10
kopucHuka (FTTx);

AkTtueHe ontuuke mpexe (AON):
Xubpuate onruuko-xkuune (HFC) mpese
(enr. Hybrid Optical/Copper u Hybrid
Optical/Coaxial networks);

ITpoTokonu ¥ yHKUMOHATHH €IEMEHTH Y
XUOPHAHUM Mpekama.

OnTryke npuerynye mpexe u ypehajn:
OO0panTH KOHHENT ONMTHYKE MPHCTYIHE MpeKe;
yiory FMUX-a u onTHukor Mojema y OnTH4Koj
MPUCTYTHOj MPEHH; MPUMEHY, aPXUTEKTYPY,
KOMIIOHEHTE, KAPAKTEPHCTHKE U HAYHH
peanu3aliije MacHBHUX ONTHYKHX Mpexa;
koHuent FTTX; KOHLEeNT ¥ 3Ha4Yaj aKTHBHHUX
ontHukux Mpexa (AON): koHUeNnT XHOPHAHKX
Mpe:ka, NPOToKoNa H ()yHKUHOHATHUX
€JIeMeHaTa y thuMa.




TEMA

HHU/bEBU

HCX0IH
[To 3aBpiueTky Teme yueHUK he OuTH y cTamy
na:

OBABE3HH U MPEMOPYYEHU
CAJIPXKAJHU TTO TEMAMA

HAYHUH OCTBAPHUBAIbLA [IPOTPAMA

TMocebHn 0DANUH NPHCTYIHUX Mpexa

CTHUamke HEONXOAHOT
3Hakba U3 0bnacTu
nocedHux obnuka
NPHCTYMHHX MpeXka 1
TPEHIOBHMA Y OBOj
obnacTu.

e o0jacHH KOHLIENT, apXUTEKTYPY H CepBHCE
KaONnOBCKOr IHCTPUOYTHBHOT cHCTeMa
(KJIC) kao obnHKa NpUCTyIHE MPEkKe;

e onuwe npumeny HFC mpexa y objextnma
cTamMOeHO-NOCIOBHOT KapakTepa;

e objachu konuent KJIC cucrtema y
ofjexTHma cTamOeHO-MOCIOBHOT
kapaktepa (Mukpo KJIC):

® onuuie ynory komnosenara mukpo KJIC
CHCTEMA;

e HaBe/e yJOry, HHCTAIHPA H KOH(HIypHILe
KJC monem;

® KOPHCTH CTPYUHY TEPMHHOIOTH]Y:

® pasyme 3Hauaj M MPUMEHH MEpe 3AINTHTE
Ha pany;

® pasyme 3Hauaj ¥ MPUMEHH Mpenopyke 3a
HHCTaNalMjy ornpeme 1 3aliTHTY onpeme
0/1 KBapa Npoy3pOKOBaHOT HENMPaBHIHHUM
PYKOBaHbEM.

Hcxoan Koju ce o1HOCE HA LEO NPEIMET:

e o0jacHM 3Hauaj) cTaHAapaa u MpPonuca 3a
U3rpajiby MPUCTYITHUX Mpeka;

® KOPHCTH CTPYUYHY TEPMHHOIOTH]Y Y OBOj
obnacTH;

® [IPHMEHH Mepe 3alUTUTE Ha paay;

® [IPHMEHH MPENnopyKe 3a HHCTalALM]y
ONpeME H 3allTHTY oONpeEME 0L KBapa
MPOY3POKOBAHOT HEMPABHIHHM
PYKOBaHEM.

Kabnoecku auetpudyrueau cucrem (KJIC)
ka0 00JIMK NPUCTYNHE Mperke;
Apxutektypa u cepeucu KJIC mpexe;
IMpumena xubpuannx mpewxa y KIC-y;
KJIC y oGjexruma ctamOeHO-110CIOBHOT
kapaktepa (Muxpo KIIC);

Komnounente mukpo KJIC-a (koHekTOpH H
ajanTepH, CKpeTHHLE, CIUTHTepH/KaniepH,
onoauuun - TATT-pu, dpuntpu,
nojayaBavH, KackaiHH yCMEpHBAYH...);
KJIC mopemu.

IMoceGHM 00MHLM NPHCTYNHUX MpesKa:
O0paauTH KOHLENT, APXUTEKTYPY U CepBHUCE
KJ/IC-a kao npucTyTHe Mpexe; NpUMeHy
xubpuaHux mpexa y KJIC-y: KJIC y crambeno-
MOCNOBHUM 00jeKTHMA; KOMITOHEHTE MUKPO
KJIC-a; npenoc nonaraka npexo KJIC-a; ynory u
npuHUAN pajga kadnosexkor MOJIEM-a.

IMpenopyke 3a peajn3auujy HacTaBe v 010KV

Hacrary y 00Ky peani3oBaTH Ha Kpajy

LIKOJICKE FoiMHe Kpo3 nocete Tenekomy unn

apyrium TK koMnaHHjaMa, Ha npUMep:

o Onesmene 3a NPUCTYITHE MPEkKe H
TEPMUHAIHY OTNPEMY;

o Cexrop 3a KJIC:

WK WKOJICKO] 1abopaTophju / kabuHeTy.

KOPEJIALIMJA CA IPYTUM NPEAMETHMA / MOAYJIUMA
e [IpakTHuHa HacTaea - 2. paspen - moayn: TK uHctanaumje u onpema
e [Ipeameru: Teopuja TenekomyHuraumnja, Komyranuona rexHuka, TenekoMmyHukalunona Mepewa, TK Bogosyn - moayn: Ontuukn TK BonoBH,

CHrHanaHO TEIEKOMYHHKALHOHKU CUCTeMH - 3. paspen - Moayn: IlocnoBHu komyHHKauUHOHU cucteMu - 4. pa3pen - Moayn: KJIC:; Cucremu npenoca - 4. paspen.




CUI'HAJIHO TEJEKOMYHUKALHOHHU CHCTEMH

1. OCTBAPUBAIE OBPA30BHO-BACITUTHOT PAJA — OBJIMLK U TPAJAILE

HACTABA
PA3PE]] [TPAKCA YKVYITHO
Teopnjcka HacTaga Bewxbe [NpakTiiHa HacTaBa Bexbe y Gnoky
11 102 60 162
v 93 30 123

2. UHWBEBH IPEJIMETA
- OcnocobbaBambe YUEHHKA 38 HHCTAJIHPaLE H OJ1piKaBabe HHTepCbOHCKHX CHCTEMA:
- Ocnocob/baBame yUeHHKA 32 HHCTaTHpame W OpyKaBatbe CUCTEMA 3a ISTEKIH]Y H IojaBy Moxapa;
- OcnocobpaBame Yu€HHKa 3a HHCTallHpatke H OJipiKaBarbe MOCIOBHHX KOMYHHKAUHOHHX CHCTEMAa:
- OcnocobbaBame YUEHHKA 3a HHCTAIHpakhe H 0P KaBakhe CUCTEMA KOHTPOJIE NMPUCTYNA H eBeHﬂeHLLHje paaHOr BpeEMEHa:
- Ocnocodbapare yUEHUKA 32 HHCTANALMjy U OJP/KaBake NPOTHBMPOBATHUX allapMHUX CHCTEMA;
- Ocnocobbapatbe YHEHHKA 32 HHCTANALUK]Y W OPXKABaLE CHCTEMA BUICO HA30pa:
- OcnocodpaBame Yu€HHKa 3a HHCTalluparke H 0JprKaBake KabIOBCKO ﬂHCTpHﬁyTHBHGF CHUCTEMA.

3. HA3HUB U TPAJAIE MOAYIJIA

Paspen: Tpehu
Pen.6p. HA3HMB MOJVYJIA Tpajare Moaysa (4acoBH)
1, WuTephoHckn cuctemu 36
2. CucTeMy 3a ACTEKUH]Y 1 10jaBy noKapa 45
3 [TocnoBHH KOMYHHKALLHOHH CHCTEMH 54
4. Kontpona npuctyna 27
Paspen: HETBPTH
Pen.6p. HA3HUB MOIVIIA Tpajaibe MoayJIa (1acoBH)
1. [MpoTHBNpPOBAIHH alapMHK CHCTEMH 57
2. Cucrem BH€O HAaa30pa 39
3. KabnoBcko nMCTPHOYTHBHH CHCTEMH 27




4. HMWUbEBH, UMCXOAU, OGABE3HH U MPENOPYYEHU CAAPIKAJU U HAYHH OCTBAPUBAILA MOJYJIA

Hasus monyna:
Tpajare moayna:

Hurepdonckn cueremn
36 uacosa

MBEBA MOJIY.JIA

HCXOAHU MOAYJIA
[To 3aBpuieTky Moayna yueHuk he 6uTH y cTarby
na:

OBABE3HH H INPENNOPYYEHH
CAIPKAJU MOAYJIA

NMPEMOPYYEHE AKTUBHOCTH H
HAYHUH OCTBAPHBAIA MOIY.JIA

« OcnocoOsbaBaibe yueHuKa 3a
HHCTAIMpabe U OApKaBae
HHTEPHOHCKUX CHCTEMA H
neMOHcTpauujy gyHKuMja
cucrema (00yKY KOpHCHHKA).

e o0jacHu DYHKUH]Y U MPUHLIAT pana
uHTephOHCKOT cHCTEMa;

* oGjacHu BpcTe, o0pany, MPeHOC CHTrHANA
KHYHHM W KOAKCHjaHHM KadnoBuMa y
HHTEP(OHCKOM CHCTEMY

* [OCTaBH WHCTANALM]Y 33 HHTEP(OHCKH CHCTEM
M UCMHTa MCTIPABHOCT W3BEACHE MHCTANAlM]E;

* pHcTannpa HuTepdoncke MT (MHKpo
TenetdoHcke) koMOHHauUHKje, mo3uBHe Tabue,
LEHTPAJIHE JeIMHHLE, EeKTPHUHH
MPHUXBAaTHHK W Hanajarbe 3a HHTEPPOHCKY
OpaBy;

* MoBeKe nepudepHe jeANHNLE ca MO3UBHOM
TabI0M H HEHTPATHOM jeIHHHIIOM

* [10BEKE OCHOBHO M PE3epBHO Harajarbe
HHTEP(HOHCKOr cHCTEMA,

® MyIWITa CUCTEM Y pai;

e JIEMOHCTpHpa (pyHKUH]jE CHCTeMa;

® KODHCTH CTPYUYHY TEPMHHOJIOTH]Y Y OBOj
obnacry;

® [IpPUMEHH Mepe 3aLITHTe Ha pajy;

® [pUMEHH MNpernopykKe 3a HHCTANaLM]y onpemMe
H 3aLTHTY OMpeMe Ol KBapa Mpoy3poKoBaHOT
HEMPABHIHUM PYKOBAEM.

[Npojexar unrepoHcke nHCTANALH]E;
Onpema u ypehaju untepPOHCKUX cHcTeMa;
Aynuo, euaeo v [P uutepdoHcku cHeTemu;
TexHHYKa NOKYMEHTaLM]a, YIyTCTBO 3a
HHCTANUpae U MyLTame y pai
MHTEP(OHCKHUX CHCTEMA:

KoaxkcujanHu 1 :kuuHM KaONOBK 1 anar 3a
M3paLy MHCTANALN]|a;

Konektopu - Buenuuckn 1 BNC (koHekTopH
3a KOaKcHjalHe Kkabnoge);

CraHgapay ¥ NPOMHCH 33 HHCTANHPamke U
MOHTaKY MHTEPPOHCKHX CHCTeMa.

Ha nouyeTky Moayna yueHUKe YNO3HaTH ca
LIHJLEBMMA M UCX0/1MMa HacTase / YueHea, N1aHom
pana v HAUHHHMA OLICH:HBabA,

O0aHUH HACTABE

Mouya ce peanusyje kpos caenehe odnuke
HACTaBE:

= [MpaKkTH4Ha HacTaea (24);

« HacTtaBay Omoky (12).

[Monena ofe/bera Ha rpyne
Onesbere ce aenu Ha rpyme a0 10 yyeHHka

MPUINKOM peaiinzalimje:
® [paKTHYHE HacTaBe:
e Hacrase y OJI0KY.

MecTo peanusaiije HacTage
HacTaga ce peanusyje y WKOICKOM KaDHHeTY.

[Mpenopyke 3a peanu3anmjy HacTaBe

¢ [IpeaMeTHH HACTABHUK MOYe U3MEHHTH JI0
10%, a y3 carnacnoct Crpyutor seha no 20%
Npenopy4YeHor caap:kaja.

¢ HacraBy peanusoBaTH cBake Ipyre Heaesbe
G710k HacoBUMa Y Tpajamy 4 LIKONICKa vaca.

* 'V okBMpY HacTage y 610Ky, Kojy Tpeba
peann30BaTH Ha Kpajy MOYy/a, H3BPLINTH
NpUOpeMy Y4eHHKa U MPOBEPY OCTBAPEHOCTH
HCXO/A.

OuewHBame

BpeaHoBake 0CTBAPEHOCTH MCXO/1a BPLLUHTH

Kpo3:

e npalieme 0OCTBAPEHOCTH HCXOMA;

® TECTOBE NPAKTHYHMX BELITHHA
(panHu 3a1aTax).




Ha3sue monyna:
Tpajawe Monyna:

Cueremu 3a JeTeKuHjy H 10jaBy nokapa
45 uacopa

LHHU/bEBH MOYJIA

HUCXOIHU MOAYJIA
Ilo 3aBpiueTky Moayna yuenuk hie 6utH y cramy
aa:

OBABE3HH H NPEMOPYYEHH
CAIPXKAJH MOAYJA

MPEMOPYYEHE AKTUBHOCTH H
HAYHUH OCTBAPUBABA MOIY.JIA

« OcnocobibaBarbe yUeHHKA
32 HHCTANNpambe (MOHTAKY,
NOBE3UBaAE,
KOH(pHUrypucame ...)
OJIpiKaBatbe CUCTEMa 3a
JIETEeKLHjy 1 JIojaBy Moxkapa
1 aeMoHcTpauujy GyHKimja
cucrema (00yKy
KOpPHCHHKA).

e objacHu yHKUM]jY M NPUHLIKIN paga CHCTeMa
3a IeTEKLH]y noxapa;

e o0jacHu GyHKLM]jY W NPHHLKMME pana
neTeKTopa;

® 13paan HHCTANALMK]Y CHCTEMA 38 AeTeKLM]Y
noMKapa npemMa npojexTy 1 UCMHTAa HCTIPABHOCT
H3BENCHE HHCTANaLHje:

¢ OTKJIOHH IpeliKe W KBapoBe Ha MHCTaNIaLMjH;

® MOHTHpA AETEKTOPE, PYUHE jaBibaue, 3BYUHE U
ONTHUKE CHrHa/He ypeljaje npema npojeKTy;

® HHCTAAHpA NPOTHBMNOMKAPHY LIEHTPaNy;

® [OBEKE INTABHO W PE3EPBHO HaMajake
cucTeMa;

® [IporpaMMpa LeHTPaty fpeMa alapMHOM
njaHy # enabopaty 0 NpOTHUBIIOKAPHO]
3aIUTHTH;

e }3BPLIK TECTHPAKE W OTKIOHH
HEHCMPaBHOCTH Y Pajy cHCTeMa;

® [yLITA CHCTEM Y paji;

® 1eMOHCTPHUPA NOCTYNAaK PYKOBaha LIEHTPATIOM;

® KOPHCTH CTPY4HY TEPMHHOJIOTH]Y ¥ OBOj
obnactu;

e MPUMEHH Mepe 3alliTHTe Ha pay;

® [IpUMEHHM TIPENopyKe 3a MHCTANALIM]y OnpemMe
H 3aLUTHTY OMPEME 0] KBapa npoy3poKoBaHoOr
HENPaBUITHHM PYKOBAHEM.

[lpocnekTHH MaTepHjanm o BpcTaMa JAeTekTopa
ca OMMCOM M NPHHLIUMAMA paja;

Marepujan 1 onpemMa 3a W3paay HHCTanalmje
CHCTEMA 3a JIETEKLHU]y Noxkapa;

[pareha TexHnuka 10KyMEHTaLM]a 38
MOHTKY, HHCTalUpae U MyLTame Y pal
cucTeMa 3a JIETEKIIM]Y MoKapa - alapMHe
LleHTpaJe, jaB/baua roxapa, eneMeHara 3a
curHanusaumjy, ... (edr. Installation Manual);
Craniapam M NPOMHCH 32 MOHTAKY M
HHCTANUpame onpeme U ypehaja
CTalHOHAPHHX CHCTEMA 3a JeTeKLH]y noxapa;
Tunoeu cucTema 3a JI€TeKLH]y noxapa
(KOHBEHUHMOHANHH, aAPECHOMIHN U AHAIOTHO-
aapecHOnIHK);

Tepmuuku feTexkTopu
(TepmoanepeHLIMOHATHH 1
TEPMOMAaKCHMAIHH);

ONTHYKH NETEKTOPH MMa;

JluneapHu (MHHM]CKN) NETEKTOPH;
JetekTopu nnamena;

Jerekropu raca;

PyuHH jaB/bauu MoKapa;

3BY4HH cUrHanHu ypehaju;

CeetnocHu curHaniu ypehaju;

[TapanenHu HHAMKATOPH;

[TpoTunosapHa LeHTpana;

M3Bpuinn (KoMaHHH) MOIYJIH;

Hanajame cucrema;

[Iporpam M ymyTcTBO 3a MporpaMmHpame
anapMHe LIEHTpane;

[Tparehe ynyTeTBo 3a ynotpedy cucrema 3a
netekuujy noxkapa (enrsi. User Manual),
AJNapMHHU NaH;

Enabopat 0 npoTHBIOKAPHO] 3aLUTHTH.

Ha noueTky Moayna yueHHKe yNO3HaTH ca
LUM/bEBHMA H HCXOMMA HACTABE / yu€tba, MIIaHOM
paza ¥ HAUMHUMA OLIeHHBAbLA.

Obauun nacrase
Moayn ce peanusyje kpo3 cnenehe obnnke

HACTaBe:
* npakTH4Ha HacTaea (27);
« Hacraea y Onoky (18).

MecTo peannsauuje HacTaBe
Hacraga ce peanusyje y xabuHery.

INogena oge/bema HA rpyne
Onememe ce aenu Ha rpyne 1o 10 yyeHnka

NPUITHKOM peanu3auuje:
® [IPpaKTHYHE HAcTaBe H
® Hactase y OJIOKY.

"Eel’IOE!KC 3a ]zeamlsaguix HacTaBe

e [IpeaMeTHH HACTABHUK MOYKE H3MEHHTH [0
10%, a y3 carnacioct CtpyuHor Beha 10 20%
MpernopyyeHor caapixaja.

e HacraBy pealiM30BaTH CBAKe APYTe HEACbE
0J10K YyacoBHUMa y Tpajatby 4 WKOJICKa Yaca.

* Y okBHpy HacTase y 0JIOKY, KOjy Tpeba
peanu30BaTH HA Kpajy MOJyJa, W3BPLINTH
MpUnpemMy y4eHHKa i MpoBepY OCTBAPEHOCTH
uexoja.

Ouew:uBame

BpenHoBame 0CTBAPEHOCTH HCXO/1a BPILHTH

Kpo3:

e npahere 0CTBAPEHOCTH HEXO/1A;

® TECTOBE MPAKTHYHUX BELITHHA
(panHu 3agarak).




Hazue monyna:
Tpajame MomyJIa:

Ioc/10BHH KOMYHHKAUHOHH CHCTEMH
54 yaca

LHHU/bEBH

UCXOAU
[To 3aBplueTKy MOAya yueHHK fie OUTH y cTamy
na:

OBABE3HH H INPEINOPYYEHH
CAJPKAIN MOIYJIA

MNPEMNOPYYEHE AKTUBHOCTH U HAYHWH
OCTBAPHBAILA MOZYJIA

¢ OcnocobbaBate yHeHHKa
3a HHCTAIMpare (MOHTaKY,
MOBE3HBa:E,
KOH(HUIypHUCatbe ...) H
OIpKaBabe MOCNOBHUX
KOMYHHUKaIHOHHX CHCTEMa
(PBX) 1t 1emMoHCTpaLujy
¢dyHKuHja ccTema (00YKy
KOPHUCHHKA).

® 00jacHU KOHLEMNT [OCI0BHOI KOMYHUKALHOHOT
cuctema (PBX):

¢ uHcTanupa teneoHcKy (OU3HKUC) ueHTpamy
(TDL) - ocuosHmn kabuHeT (eHr. Main unit);

® MOHTHPA KapTHLE Y OCHOBHOM KaOuHety Td
LeHTpane

® [10BEKE OCHOBHO (M pe3epBHO) Hanajame Td
LieHTpare;

e noeexe TADLL Ha TenedoHcky uHcTanaumjy
(TOH) / crpykTypHn kabnoBcku cHcTeM
(CKC) npema TeXHHYKOj 1OKYMEHTALH]H;

® TIOBEKE OMEPATOPCKY KOH30MY / CHCTEMCKH
Tenedon (eHr. Proprietary telephone, PT) Ha
TdI1] npexo TPH / CKC;

e [oBee (aHanorHe, Aururande w/unu IP)
Tenedoncke anapate Ha TP®L] npeko TPH /
CKC;

e nogexe nocnoHu cuctem Ha JKTM (enr.
PSTN);

e nporpamupa TOL] nyrem PT renedona;

e nporpamupa T®L] nomohy pauyHapa;

e ycnuta (PYHKLUHOHATHOCT CHCTEMA M OTKIIOHH
YOueHe HeloCTaTKe;

® MYCTH CHCTEM Y pal:

e 1eMoHCTpupa QyHKLHje cucTeMa (M3BpLIN
00YKY KOpHCHHKA);

[TpocnexTHu matepujan ca onucom paga TP
uentpane u ocranux TK ypehaja;

I[Tpareha TexHuuka JOKyMeHTaLHja 3a
MOHTAKY, MHCTAMPak:e U mylTame y pax Td
uentpana u TK onpeme u ypehaja (enr.
Installation Manual);

[TporpaMu u ynyTcTBa 3a nMporpaMupatse
cepBuca Koje noapsasa yrpaliena T®
ueHtpana u onpema (enr. PC & PT
Programming Manual);

[Tpateha ynyrctBo 3a ynorpedy Td uenrtpane
1 TK onpeme u ypehaja (enr. User Manual).

Ha MOYETKY YYEHHKE YIO3HATH C¢a UHbEBHMA U
HCXOHMA HacTaBe / yuekba, MIaHoM paja H
HAUMHHMA OLIEHHBA:A.

O6amum HacTape
Mopnyn ce peanusyje kpo3 crenehe obnuke

HacTaBe:
e npakTH4Ha Hactasa (30);
« HacTapay Onoky (24).

MecTo peasin3aunje HacTaBe
Hactara ce peanusyje y kabHHeTy.

ﬂo,ge.rla 0¢/bEHA HA I'pyne

Onememe ce aenu Ha rpyne 10 10 yuenuka
MPUIMKOM peanuiauuje:

® [IPAaKTHYHE HACTaBe!

® HacraBse y OJIOKY.

* . .
ucxon Tpebda nocTHiM YKOIHKO CHCTEM, Tj. OTIpeMa NoAp»KaBa TakBy onuujy (Hnp. moaynapxa Td (6uzHuc) ueHTpana)




KOPHCTH CTPY4HY TEPMHHOJIOTH]Y Y OBOj
001aCcTH;

MPUMEHN MEpPE 3aIUTHTE HA PAILY;

MPHMEHH NPENopyKe 3a HHCTANALIM]y OnpeMe
H 3ALTHTY OTpeMe 0/1 KBapa [poy3pOKOBaHOr
HEMPABHIHUM PYKOBaHEM.

Ouemupame
BpenHoBame ocTBAPEHOCTH HCXO/A BPLINTH KPO3:

* npaheme OCTBAPEHOCTH MCXO1a;
® TECTOBE MPAKTHYHUX BEIUTHHA
(paanm 3aaarak);
* uHcranauuja PBX cucrema;
* nporpaMupate nomohy cHcTemckor
Tenedona;
nporpamupatbe nomohy pauynapa;
JIEMOHCTpALIHja OCHOBHUX (PYHKLHja cUCTEMA
KOPHCHUKY.

[Mpenopyke 3a peanu3auujy HacTaBe

e [lpeaMeTHH HACTABHHK MOXKE H3MEHHTH /10
10%, a y3 carnacunoct CtpyuHor eeha 1o 20%
npenopyyeHor caapiaja.

e Hacrasy peann3oBaTti cBake Apyre Hejlesbe 010K
YacOBHMA Yy Tpajamy 4 IIKOJICKA Yaca.

e YV okBHpY HacTage y D710Ky, kojy Tpeba
peann3oBaTH Ha Kpajy MOAyJa, W3BPLUMTH
MPUMPEMY YUeHHKa U TIPOBEPY OCTBAPEHOCTH
Mcxoaa.

e Ha noueTky yrno3HaTH y4YeHHKE ca KOHLIETITOM
MOCJOBHOT KOMYHUKALIHOHOT CHCTEMA,
kapakTepucutTkama T uenrpane u
TenedOHCKHX anapata Koju hie ce KOPUCTUTH,
TPEHIOBHMA Y OBOj 00IACTH. TEPMHHOIOIHjOM
Koja fie ce KOpUCTHTH, Mepama 3aluTHTe Ha paiy,
Mpenopykama 3a HHCTanalmjy onpeme u
3aLUTHTY ONpeMe OJ1 KBapa Mpoy3poKoBaHor
HETPaBHIHIM PYKOBAmEM.




Hasug monyna:

KouTtpoaa npucryna

Tpajame moayna: 27 yacoBa
HCXOIH
IV EE e R OBABE3HH M TIPEMTOPYYEHH MPEMOPYYEHE AKTUBHOCTH M HAYMH
PIISEIC MO R’; ; JicreRy CAJIPKAJU MOJLYJIA OCTBAPUBAA MOJYJIA

¢ OcnocobbaBame yueHUKa
3@ MHCTannpatbe (MOHTaKY,
[MOBE3HBALE,
KOH(pHTYpHCae) H
onpiKaBame cucTeMa
KOHTpOJIE MPHCTYNa U
eBHeHLHje pagHor
BPEMEHA W AEMOHCTPALH]Y
tyrkumja cuctema (00yKy
KOPUCHHKA).

® pasymM€ KOHUENT CHCTEMa KOHTPOIE NpHUCTyna

H €BHICH l.lHjE paaHOT BpeMeEHa:

® HHCTaJIHpa KOHTPOJEp CHCTEMA ca YIa3HM

unuTtauam (eur. Entrance reader);

® UHCTAIHPA YJIA3HH YHTAY KOHTpoJepa (eHr.

Entrance reader) ;

e uHCTAanMpa u3nazHu yntay (enr. Exit reader)

KOHTpOJepa MM ayrMe 3a uinas (enr. Exit
button);

® aKTHBHMpA OMNUM]Y 3a6paHe NOHOBHOT

ounTaBama (enr. Anti-passback);’

e [0BeKe eneKTpuuHy (MHTEepoHCKY) OpaBy Ha

KOHTpOJIEp CHCTEMA;

® [10BE/kE OCHOBHO (M pe3epBHO) Hanajatbe

CHCTEMA,

® pasyme NOCTYNaK MOBE3MBakba KOHTpOIepa y

MpexKy CHCTeMa KOHTPOIle NpUCTyna:

® 3BPIIH PETUCTPALHjy KOPHCHUKA HA CHCTEM

KOHTpOJIe MPUCTYMa;

® [10Be)Ke KOHTPOJIEp Ha pauyHap npeko

onrosopajyher konseprepa;

® nporpamupa KoHTpoJiep nomohy pauynapa u

Kpeupa 6a3y KopHCHHKA;

® HCnUTa quHKLlHOHaJ'[HOCT CHCTEMA H OTKIIOHH

YOHEHEC HEQOCTATKE.

[MpocnexkTHu MaTepujan ca ONHCOM paja
KouTponepa u nparehiux ypehaja;

ITpareha TexHuuka JOKyMEHTaLM]ja 3a
MOHT@XKY, HHCTAIUPatbe U MyLITambe Y paj
CHCTeMa KOHTpOJIe NPHCTYNA 1 eBHeHLNje
panHor Bpemena (eHr. Installation Manual);
[porpamu | ymyTCTBa 3a NpOrpaMupame
CHCTEMa KOHTpOJIe NMPUCTYNA M eBHCHINje
pamHoOr BpEMEHa;

[Mparehe ynyTcTBO 3a ynotpedy cHcTema
KOHTpPOJIe NPHCTYNa ¥ eBHAEHLM]E PaqHOr
Bpemena (enr. User Manual).

Ha noueTky yueHMKe yno3HaTH ca LH/beBUMA W
HCXO0/IHMa HAacTaBe / ydera, IaHOM pajia 1
HaYHHUMA OLCH:UBAHA.

Q0HuN HACTABE

Monyn ce peanuzyje kpo3 cnenehe obauke
HACTaBe:

e MpakTuvHa HacTasa (21);

« HacTtapay 00Ky (6).

MecTto peanu3aumje HacTaBe
Hacrasa ce peanusyje y kabuHery.

Mojena one/berwa HA TPy

Onesberse ce fenn Ha rpyne g0 10 yyeHuka
NPHIHKOM peain3auuje:

® [paKkTHYHE HACTABE;

® HacTage y OJIOKY.

OuemnBame
BpBﬂHDBﬂI-bE OCTBAPEHOCTH HCXO0d BPLUHTH KpO3:
e npahetse OCTBAPEHOCTH HCXOA;
® TECTOBE MPAKTHUHHX BEIITHHA
(panHu 3anartak);
® HHCTalauMja cucTeMa;
® [porpaMmupare cucrema nomohy pauyHapa.

* . - - .
ucxoz Tpebda noctHhK YKOIHKO CHCTEM, Tj. ONpeMa MoJp)KaBa TakBy ONUMjy (HIp. YHTa4 HHje HHTErpHCcaH Y KOHTPOJIepy, MOJApiKasa OMLUH)Y H31a3HOT YHTAaa H CI1.)




MYCTH CUCTEM Y pajl M U3BpIIKN 00YKY
KOPHCHHKA;

KOPHCTH CTPY4HY TEPMHUHOIIOTH]Y Y OBOj
obnactu;

NMPUMEHH Mepe 3allTHTE Ha pajiy;

NPHMEHH MPENnopykKe 3a MHCTANALH]Y ONpeMe
1 3aWTHTY ONPEME 01 KBapa Mpoy3poKoBaHOT
HENMpPaBUIHUM PYKOBaHEM.,

[Mpenopyke 3a Deanmauuiy HacTaBe

e [IpeaiMeTHH HACTABHUK MOYE M3MEHHTH 10
10%, a y3 carnacHoct Crpyunor Beha 1o 20%
Npenopy4eHor caapixaja.

e HacraBy peann3oBaTh cBake Apyre Henesbe 1ok
4aCOBHMA Yy Tpajarby 4 WIKONCKA daca;

e V okBupy HacTaBe y GJI0Ky, Kojy Tpeba
peanu3oBaTH Ha Kpajy MOIyna, M3BPILHTH
nNpUnpeMy y4eHuKka U NpoBepy ocTBAPEHOCTH
HCXOo/a.

e Ha nouerky ynosHatH yueHHKe ¢a KOHLENTOM
CHCTEMA 33 KOHTPOJIY NPHCTYTNA H KOHTPOJIE
pajiHOT BPEMEHA, KapakTepHCHTKama
KoHTpoJepa u ypehaja koju hie ce KOpUCTHTH,
TPEHAOBUMA Y OBOj 00JaCTH, TEPMHHOIOTHjOM
koja fie ce KOpMCTUTH, MepaMa 3aLITHTE HA pajy,
npenopykama 3a HHCTalalujy onpeMe u
3alITUTY OMNpeMe O/l KBapa Mpoy3poKoBaHOr
HEMPABHIHHM PYKOBAH:EM.




Hazus monyna:
Tpajawe Moayna:

IpoTHENPORATHN ATAPMHH CHCTEMH
57 uac

HHU/bEBHU MOIYJIA

HCXOIHU MOOYJIA
ITo 3aBpuIeTKy MOIYJIa YueHHK e GuTH y cTamby
Aa:

OBABE3HH W NNPENMOPYYEHH
CAJIPIKAJU MOAYJIA

MPEMOPYYEHE AKTUBHOCTHU H
HAYHMH OCTBAPUBAILA MOJIYJIA

o OcnocobsbaBate yueHHKa
3a HHCTaNUpamwe (MOHTAKY,
MOBE3NBaLE,
KoH(pUTypHCae ...) 1
ollpiKaBatbe
MPOTUBMPOBATHHX
anapMHHX cUCTeMa U
nemMoHcTpauujy dyHkuuja
cucrema (00yKy
KOpHCHHKA).

e oOjacHu (yHKLM]Y M MPUHLIAMN paja
MPOTHBIPOBATHOT AIAPMHOT CHCTEMA,

e 00jacHM MPUHLIAT pajia AETEKTOpa, BPCTe
CHI'Hana AeTeKLNnje, NpeHoc n odpanly cHrHama
JleTeKLHje;

® 3PN HHCTANALUK]Y NPOTHBIPOBAIHOT
aapMHOI CHUCTeMa TpeMa MnpojekTy u HenuTa
MCTTPABHOCT M3BEIEHE MHCTANALHjE;
OTKJIOHHM TpeliKe M KBapOBe HAa WHCTalaLIMju;

® MOHTHpa AeTeKTope Y 00jeKTy npema
npojexty (PIR — nacueHu nHpa uprern, MW
— MHKpOTAIACHH, AyalHH, KOMOHHOBAHH,
REED kontakti, GBD - netektopn noma
cTakna, JETEKTOPH 3a 3alITHTY Kaca u
ce(oBa), NaHUK TacTepe, 3ByYHE H ONMTHUKE
curnante ypehaje:

e HHCTAIMPA ATapMHY LIEHTpAy
MPOTHBMPOBAIHOT alapMHOT CHCTEMA;

® [I0BEKE IJIABHO W PE3EPBHO Hanajare
cHCTeMa;

® TIporpaMupa NpoTHB NPOBANHY alapMHY
LEHTpay NpeMa ycIoBMMAa y 00jeKTy;

® M3BPLIN 3aBPLIHO TECTHPAILE W UCTTHTHBAE

KOMIUIETHOT CHCTEMaA Mpe MyIITamba Yy pai;

OTKJIOHW HEHCNPABHOCTH ¥ pajly cHCTeMa;

MyLITa CHCTEM Y pal;

JIeMOHCTPHpa (hyHKIMje CHCTEMa;

KOPHCTH CTPYUHY TEPMHHOJIOTH]Y Y OBOj

obnacTu;

MPUMEHN Mepe 3allTHTE Ha pamy:

MPUMEHK NPENOPYKe 3a HHCTANALIM]Y ONnpeMe

1 3aLTHTY ONpeMe 01 KBapa Mpoy3poKOBaHOT

HerpaBHIHMM PYKOBALEM.

TexHuyka noKyMeHTaLM]ja ca yIyTCTBOM 3a
MCIHTa)Ky. HCMUTHBAWE, ﬂpOFpaMHpa}be
MPOTHBIPOBATHOT ATAPMHOT CHCTEMa;
Martepujan v onpema 3a M3paay MHCTanauumje
MPOTHBMPOBATHOT AAPMHOTI CHCTEMA;

PIR (undpa LpBeHN) IETEKTOPH;

MW (MHUKpoTanacHu) NeTEKTOPH;

MaruetHu kontakTH (REED) 3a Bpara u
npo3ope;

Herexktop noma crakna (GBD);

Herextopu Budpauuja (Vibro/Shock) 3a
3ATHTY Kaca U ceora;

[Tanuk TacTepu;

3BY4HH H CBETJOCHH CUTHAIM3ALMOHH
ypehaju:

AnapMHa LieHTpana;

TpaHcthopmaTopn 1 akymynaTopcke datepuje
3a Hanajawe anapMHe UCHTpane H 1eTeKTopa;
VnyTcTBO 33 MpOrpaMHupare NpoTHBIIPOBAHE
anapMHe LlEHTpane;

CraHpapau M NPOMKCH 32 MOHTaKY W
MHCTATHPabe NPOTHBIPOBAIHOT alapMHOT
cHcTeMa.

Ha noueTky Moayna ydeHHKe yro3HaTH ca
LI/BEBUMA M HCXOIMMA HACTABE / Yuerha, MIaHOM
pana u HaYMHKMa OLCH:HBakbA.

0011l HACTaBe

Monyn ce peanusyje kpos cnenehe obnuke
HacTaBe:

= [paKkTH4YHa HacTasa (45);

« HactaBa y Onoky (12).

]'Iogena 01¢/bEHa HA TPYIIE

Ogesberse ce aenn Ha rpyne 10 10 yuenuka
NPHIIMKOM peausaLinje:

® [IpAKTHYHE HACTABE]

* Hacrase y 010Ky,

MecTto peanuzaunje Hacrase

Hacraga ce peanusyje y WIKOJICKOM KaDUHETY.

Ilpenopyke 3a peain3aunjy Hacrase

e [IpeaMeTHH HACTABHUK MOKE W3MEHHTH 110
10%, a y3 carnmacHoct CtpyuHor Beha 10 20%
npenopyyueHor cajipsxaja.

e Hacrasy peanusoparti cBake pyre Hejesbe
6ok yacoRMMa y Tpajarmy 4 MKOICKA yaca.

e VY okBUpY HacTaBe y OMOKY, Kojy Tpeba
peasu30BaTH HA Kpajy MOJyJa, M3BPLINTH
MPUNpEeMY YYeHHKa W MPOBEPY OCTBAPEHOCTH
Hexo/a,

OuemnBame

BpesHoame 0CTBAPEHOCTH MCX0/1d BPIIHTH

Kpo3:

* npaheme OCTBAPEHOCTH HCXONa;

® TECTOBE MPaAKTHYHHX BEUITHHA
(panHu 3anaTak).




Hazus monyna:
Tpajatbe MonyTa:

Cucremu BH1e0 Haa30pa
39 yacosa

HHJbEBH MOIYJIA

NCXOAU MOAYJIA
Tlo 3aBpieTKy MoJy.a yuenuk he GuTH y cramy
na:

OBABE3HH U MPEMOPYYEHHU
CAIPKAJU MOIAYJIA

MPEMMOPYYEHE AKTUBHOCTHU H
HAYHH OCTBAPHUBAA MOIYJIA

« OcnocobsbaBame yueHHKa
3a HHCTANHpamwe (MOHTaXKY,
NMOBE3HBAHE,
KOH(UrypHcame ...) H
oJpiKaBarbe CHCTEMA BUIEO
HANI30pa U IEMOHCTPALHjy
thyHkuuja cucrema (00yKy
KOPHCHHKA).

e ofjacHy ()YHKIH]Y W IPHHIIMM pajia cucTemMa
3a BUIEO HAI30p;

e 00jacHH NPEHOC ayAHO U BUJIEO CUrHAJA,
KOMAaH/IHHX ¥ YNPaB/bauKHUX CUTHANA Yy
CHCTEMY BHIEO HAI30pa;

e [3pald MHCTANAlM]y CHCTeMa BUEOo Haa3opa
¥ MCTIHTA MCTpaBHOCT M3paljeHe uHcTanalmje;

* MOHTHPA M HHCTAHPA Pa3inunTe BPCTE
Kamepa;

® [OBEXE [MIABHO W PE3EPBHO Hamajame
cHCcTeMa;

® MOHTHpa 00jeKTHB Ha Kamepy npema
JaxTeBHMa;

MOHTHpA W HHCTAIHPAa MOHUTOP;
HHCTANHMpa BHINEKAHANHH JUTHTATHH CHUMaY
(DVR);

® WHTErpHILE KOMIIOHEHTE CHCTEMA BHIEO
Ha/A30pa;

® W3BPIUH KOH(UIYpaLHjy, HCITUTHBAE U
NporpaMupare cucTeMa npema 3axTeBumMa
KOPHCHHKA;

* noBexe cucreM ca PC padyHapoM KOpHCHHKA
1 omorylin npeHoc cUrHana Ha 1ajbHHY;
MyuITa CUCTEM y paj;

AeMoHcTpHpa (yHKLH]e cHeTeMa;
KOPHCTH CTPYUHY TEPMHHOJIOTH]Y Y 0BOj
obnacru;

NpPUMEHH Mepe 3aLITHTE Ha pay:

® [pUMEHH NPENopyKe 3a HHCTANALUM]Y OfpeMe U
3alUTHTY ONpeMe 01 KBapa npoy3poKoBaHor
HEeMpaBHIHHUM PYKOBaHbEM.

e« & & & @

[TpocnekTHU MaTepujan 0 KOMIOHEHTAMa
CHCTEMa 3a BUIEO HAI30p:

Marepujan 1 onpema 3a H3paay HHCTanaluje
CHCTEMa 3a BHIIEO HAI30p:

[Tpareha TexHuuka nOKyMeHTaLM]a 3a
MOHTXKY, HHCTAUPabe U NMyITambe ¥ pan
cHcTeMa 3a BUIeo Hansop, (ewr. Installation
Manual);

Cranapau H NpomucH 3a MOHTaXY H
HHCTanHpame cucTeMa BHAEO Haa3opa;
T[TpojexaT cHcTeMa BHIEO HAaN30pa 00jekTa;
Tunoeu kamepa;

OfjexTuBH 3a Kamepe;

Hanajamwe cucrema;

Vpehaju 3a cHUMAbE M MPOLECHPAHE CUIHANAL
Komnpecuja Buneo curuana;

Jletexkumja Kpetama;

AnapMHu ynasu;

Co¢reep 3a npersie]l CHUMAKa Ha pauyHapy;
MoHHTOpH 3a BUAEO HA30P;

Kabnoeu n koHeKTOpH;

AJnaT ¥ MHCTPYMEHTH 33 HCTIHTHBAILE
HHcTanauuje n ypehaja (tecrepm).

Ha noueTtky Moayna yHeHHKe yNo3HaTH ca
UH/BEBHMA H HCXOIMMA HACTaBE / yuCk:a, NIaHoM
paia H HaYHMHHUMA OUCH:NBatka.

Odauun HacTase

Monyn ce peanusyje kpo3 ciaenehe obnnke
HacTaBe:

« MpakTH4Ha Hactaea (27);

« Hacrasa y Gnoky (12).

Tosnena opesbewa Ha rpyvne

Opesberse ce aenu Ha rpyne ao 10 yyeHnka
NPHJIHKOM peanu3aiuje:

® [IPAKTHYHE HACTABE!

® HacTase y OIIOKY.

MecTo peannszaunje HacTaBe
Hacraga ce peannsyje y LIKOJICKOM KaDHHETY.

IIpenopvke 3a peaausauujy Hacrase

e [IpeIMETHH HACTABHUK MOE M3MEHHUTH 10
10%, a y3 carnacHoct CtpyuHor Beha 1o 20%
MpernopyyueHor caapixaja.

e HacraBy peajiM30BaTH CBaKe JIpyre Helelbe
010K yacoBMMa y Tpajarky 4 LIKONCKa vaca.

e V okBHpY HacTase y 650Ky, Kojy Tpeba
peann30BaTH Ha KPajy MOIyla, H3BPLUIHTH
MpUNpeMy Y4eHHKa U MPOBEPY OCTBAPEHOCTH
HCXoga.

OuewnBame

BpeaHoBame 0CTBapEHOCTH HCXOa BPLIUTH

Kpo3:

e npahere 0CTBAPEHOCTH UCXOMA;

® TecTOBE NPAKTHYHHX BElITHHA
(panmHu 3anaTak).




Hasue moayna:
Tpajame Moayna:

Ka0noBcKo AHCTPHOYTHEHH CHCTEMH
27 yacoBa

HHU/bEBH MOJYJIA

HCXOJU MOAYJA
IMo 3aBpmeTky Moayna yuennk he outH y cramwy
ja:

OBABE3HHW U MMPENMOPYYEHH
CAPKAJU MOJYJA

NMPEMNOPYYEHE AKTUBHOCTH H HAYHH
OCTBAPHUBAKA MOAYJIA

« OcnocobbaBame
YUYEHHKA 32 HHCTAINPatbe
1 OIpXKaBabe KabIOBCKO
AUCTPHOYTHBHUX
cHUcTema.

® objacHy QYHKUMjY H NPHHLIKN pana

3ajeIHHYKHX aHTeHckux cuctema (3AC) u
kabnoecko aucTpudyTHBHUX cucTema (KJIC);

* m3panu uHcTanaunjy KJIC-a;
* noeexe TB npujemHuk, kabnoscke Moeme

(Cable Modem), Set-Top Box Ha KJIC;

® HCMNHTA UCTIPABHOCT M3BEACHE HHCT&I]E[].LHJC.,

YTBPAH KBAUTET CHIHAIA U H3MEPHW HHBO
CHMIHaNA Ha CBAKO] NPHKIbYUHHLIM,
.

® JIEMOHCTPHMpA paj cucTema ;
® KOPMCTH CTPYHYHY TEPMHHOIIOTH]Y ¥ OBOj

obnacTi;

® MpHMEHM Mepe 3aluTHTE Ha paiy:
® MpHMEHH MperopykKe 3a HHCTANALKjy onpeme

H 3aLUTHTY OTIPEMe 0J1 KBapa Mpoy3poKoBaHor
HETIPABUIIHHM PYKOBAIbEM.

INpojekar kaGnoBCcKO AHCTPHOY THBHHX
cucrema (KJC);

Cranaapau n npornucw 3a nipany KJAC
MPEKE;

Anart n MaTepujai 3a MOHTaxy, HHCTAHpatbe
u ucnutueawe KJC cucrema;
[Moacucremu KJC-a;
XHOpUAHO-0NTHYKO-KOAKCH]alHa
apxutextypa KJIC-a (HFC);

Enemenrtu kyhne uncranauuje KJIC-a
(kabnoBH, koHekTopH M anantepu — F. RF,
BNC, npukibyunuue, oauenHuun — TAP,
pasnenHuk — splitter, cabupuuie — coupler,
(untpu, ckpernuue, ocnabbupadu, RF
nojavyaBauu);

Set-Top Box, Cable Modem.

Ha noueTky MoayJiia yueHUKe YNO3HATH ca
LHJBEBHMA M NCXOMMA HacTaBe / yuerba, IIaHoM
paza # HaUMHUMA OLICHHBAbA.

O6auuM HacTaBe
Moanyn ce peannsyje kpos cienehe o6anke HacTase:

« [npakTH4Ha HacTaBa (21);
« Hactaeay Onoky (6).

Ioxena oae/bermha HA rpyne

Opneberse ce nenu Ha rpyne 1o 10 yuenuka
NPUITHKOM peannzaluje:

® MpaKTHYHE HACTaBe;

® HacTaBe y OJOKY.

MecTo peanunsaumje HacTaBe
HacraBa ce peanusyje y WKOJICKOM KaBHHeTY.

[penopyke 3a peanu3auMjy HaCTABE

e [IpeaMeTHU HACTABHHK MOKe H3MeHUTH 10 10%,
a y3 carnactoct Crpyunor seha o 20%
NPEenopyyeHoOr caapikaja.

e V okBHpY HacTaBe y ONOKY, Kojy TpeGa
peanu3oBaTH Ha Kpajy MOAYyJia, W3BPLIMTH
NIPUIIPEMY YYEHHKA H NPOBepY OCTBAPEHOCTH
ucxorna.

OuemuBame

BpejiHOBae 0CTBAPEHOCTH HCX0/1a BPLIMTH KPO3:

e npaheme OCTBAPEHOCTH HCXOAA;

® TECTOBE NPAKTHYHHMX BELUTHHA
(paznHu 3a1aTak).

KOPEJIALIMJA CA APYTUM NPEAMETHUMA/MOIYJIUMA
¢ [IpakTnuna HacTasa - 2. pazped: TK nHcranauuje u onpema
e [lpenmern: Komyraunona texuuka (111 paspen), IMpuerynue mpese u ypehaju (111 u IV paspen)

. :
Mcxon neMOHCTpHpa pal CHCTEMa Peainu30BaTH YKOJIHKO Y KoK nocToju Set-Top Box




Hanomena:

Moaynu Hucy MelycoOHO 3aBHCHM, N e MOTY peaau3oBaTH H yNnopeno.

V 111 pazpeny moayne | u 2 peanuzosatu v | nonyroaumry, a moayne 3 n4 y Il nonyroamwry.

V IV paspeay moaya | peanuszosatn y I nonyroauwry, a moayae 2 u 3 y Il noayroauwry.

[Tpunukom peanusaliije BOJMTH pauyHa O KOpesJalnjH ca npeaMeTuma.

Pea.nmauuja Moayla MOMKE 1a 3aBMCH M Ol KallauUTeTa WKoJae H/WIIH beHe YHYTpallwe opraumauuje.

Hacrasy y 6110ky je moryhe peanu3oBati W HHTErPajiHO (Ha HUBOY MpeAMETa) Ha Kpajy WKOJICKE rOJIMHE Pajlk MpoBepe OCTBAPEHOCTH MCX01a KPO3 M3paly paaHuX 3ajaraka 3a cse odpaheHe

MOZAYIE Y TOKY LIKOJICKE rOJAHHE.



Hasue npeamera:
loanusu Goua uacosa:

Paspen: YeTBPTH

CHUCTEMH NNPEHOCA
111 yacora

- CTuuame HEONXOAHNX 3Haa O PA3IHYHTHM CHCTEMHUMA MPEHOCA Y TEJIEKOMYHHKALIHOHO] MPEXKI;

LlnmeBn npeameTa

- YmosHaBame yUeHHKa ca NOoCTynuuMa nywrawa ypehaja y pan;

- Cruuame HeONXOJHHX 3HaHa 0 Haarjenawy paaa ypehaja y Mpeku, Kao M Haarjelawy W ynpaBibaky MPEkoM.

HCXOIHU
OBABE3HHU U INPENMNOPYYEHH
TEMA LHHU/bEBH [To 3aBpmeTKy TeMe );'-:?:HHK he 6uTH ¥y cTamy CAZIPXKAJU O TEMAMA HAYHH OCTBAPUBAIbA INTPOI'PAMA

o CTHuamE 3HAKA 0
CcHCTEMUMA MpeHoca U
KBaJIMTETY MpeHOoca.

IMojam u BpeTe cHeTeMa npeHoca

e reduHULIE CHCTEM MpPeHoca, MaTeMaTHUKH
OnuiIe UACATaH U peallaH CUCTEM MpeHoca;

e HaBe/le BPCTE CHCTEMA NPEHOCA;

e jeMHHLIE KBATHTET NPEHOCA W HABE/IE HA
OCHOBY H€ra ce npoueyje.

HMpeanau v peanan cicTeM npeHoca;
Bpcre cructeMa npeHoca;

Kpanuter npeHoca paznuuutiux TK
curHana;

[lapameTpy KOjH yTHUY HA KBAJIHTET
MpeHoca.

o CTHLAKE 3HAMA O
PDH cucremuma
NpeHoca U lHXOBUM
KapakTepucTHKaMa;

* Yno3zHaBamwe ca
KapakTepHCcTHKaMa
KOHKpeTHHX ypehaja.

PDH cucremn npenoca

e oDjacHM opraHH3aLL{jy pama NMpUMapHor
CUTHANA;

e objacHu 6ok wemy cuctema PCM-30;

e o0jacHu npuHuun gopmupawa PDH
cHCTeMa NpeHoca;

e onuie notpedy 3a CHHXPOHH3ALH|OM Y
PDH cucremmnma npeHoca:

® HaBele pelnociiell NoCcTynaka y npouecy
nywramwa ypehaja y pan;

e Hapeae HeaocraTke PDH TtexHuke;

® KOpHCTH mpocnekTe ypehjaja u cucrema.

CTpykTypa pama NpUMapHOT CHrHana
npotoka 2048 kbit/s;
CHHXpOHHW3aLMja U CHrHaTH3aMja y
cucremy PCM-30;

Bnok mema cucrema PCM-30;
Xujepapxuja BpeMeHCKOr
MYJNTHIIEKCHPAbA:

CTpyKTypa MYJITHIIEKCHHX CHrHalla
Buwier peaa ms esporncke PDH
(Plesiochronous Digital Hierarchy, y
namem Tekcty: PDH);

[Tpumep myntunnekcepa y PDH cucremy
npeHoca;

Orpannderba PDH Texuuke.

Ha MOYETKY TEME YUEHHKE YMO3HATH Ca
LW/bEBHMA H MCXOIMMa HacTase / yucHa,
NniaHoMm paja i HAUMHHMA OLCHHBAHKA.

ObHIH HACTABE
[penmer ce peanuszyje kpo3 cneaehe obnuke

HacTase:

» Teopujcka HacTaga 62 uaca;
« BexOe 31 yac;

« Hacraea y Ouoky 18 yacosa.

Bpoj yacopa no Temama
(Teopuja + Bexde)

e [lojam n BpcTe cUcTeMa NpeHoca ..... (4+0)
e PDH cHCTEMH MPEHOCE. ..cvververraeerene

¢ SDH cuctemu npenoca.. i

® ATM MPEHOC ..cvveeriveeereveeereesereeae e

¢ ONTHYKH CUCTEM MPEHOCA...couereens (21+17)
e Pa3Boj TPAHCTOPTHE MPEHKE ....cevevevee. (5+0)

[Moaena oae/bewa HA rpyne

Onembeme ce genu y rpyne no 10 yuenuxa
NPUJINKOM peanu3aliyje 1abopaTopHjckux
Be)KOM U NMpaKkTHUHE HacTase y OJIOKY.




PDH cueremn npenoca

e (OcnocobbaBame

YUeHHKA 3a
reHepHcame H
JleTeKLu]y
CUHXPOpEYHN H
aHaIu3upame 3Hauaja
CHHXPOHH3aLHje y
CUCTEMY.

® peann3yje reHepaTop CHHXPOPEUH,
AETEKTYje CHHXPOPEY M aHAIW3Upa pasiore
HECTAHKA CHHXpOpeun (CHHXPOHH3aUM]E);

® peannsyje MyJITHIIEKCHH CHUTHA,
aHallM3Mpa 3Ha4Yaj CHHXPOHU3AlHje Y
cHCTEMY;

® YCOCTaB/ba CHHXPOHH3ALM]Y y CTyuajy aa
je JOULI0 10 HeHOoT ryOuTKa.

BEXKBE:
1. Ha npeom JBOuacy yno3HaTi yueHHKe
ca Mepama 3aliTUTe Ha pajy, MEPHHM
HHCTPYMEHTHMA, anaToM U NpHOopoM Koju
fie ce KoprcTHTH Ha NabopaTopHjcKIM
Bexbama;

2. T'eHepuicarbe W AeTEKLIMja CHHXPOPEYH,
CHHXPOHH3ALIH]a;

3. GopMEpamke MYITHIAEKCHOT CHIHATA ca
PAM cHraanuMa, KaHaJoM rnojaTaka,
CHHXPOHH3ALIH|jOM U Oe3 be;
neMyaTHmaekcHpame y TDM-PAM
CHCTEMY.

SDH/SONET eneremn npetoca

CrHuame 3Haba o
SDH cuctemuma
MpeHoca U IUXOBHM
KapaKTepHcTHKaMa,

Yno3HaBame ca
KapakTepucTHKaMa
OpraHu3aLujom
koHkpetHux SDH

ypehaja.

CrHuare 3Hatba 0
HAYMHY Haarneaamba
SDH ypehaja y
MpEKHU;

e Haseje paznore 3a yeohewe SDH cucrema
npeHoca;
nopean PDH u SDH cucteme npexoca;
o0jacHH CHHXPOHO MYJITHIUIEKCHPAIbE;
HALpPTa U 00jacHu CTPYKTYpy pama STM-1
cHCTeMa;
objacHu cTpykTypy pama STM-N cucrema;
NPHKAKE Manupame Ha NnpuMepy H ofjacHu
pasniore 3a Manupatbe CHrHana;
Hasene ypehaje y SDH mpesu;
ofjacHu KoH(pUrypauje U QyHKUHje
ypehaja y SDH mpexu;

e onuie nojam pacnonoxusoct SDH
MpeKe;

® Haseje BpCTe 3aliTUTE H 00HOBE
TeNeKOMYHHKALIMOHNX CepBHca Y clyuajy
KBapa;

e SDH (Synchronous Digital
Hierarchy)/SONET;

e [lopexno SDH/SONET u npotouu;

* Besa usmehy PDH w SDH, npeanoctn
SDH y onnocy Ha PDH;

e Besa uamel)y SONET u SDH cucrema;

e Crpykrypa pama STM-1 cucrema
(KOPHCHUYKH W cepBHCHH aeo SOH
JieTabHO 0OPanNTH), anapMu;

e Crpyxrypa STM-N curnana;

e Manupatse, BpcTe Manupama;

o [lpumep manupama cursana 140 Mb/s,
(hazno n3pasHaBaibe;

e Esponcka ctpyktypa SDH
myntuniekcuparba (ETSI);

MecTo peanusaunje HacTage

e Teopujcka HacTasa ce peajusyje y
YUHOHWLH / KaOWHETY.

e Bexbe ce peanusyjy y naboparopuju.

e Hacrapa y 6noky ce peanuzyje y TK
KOMIaHujaMa Wik WKojickoj Jadoparopuju
/ KaOHHETY.

Ipenopvke 3a peaau3auujy HacTaBe
[TpeaMeTHH HACTABHUK MOKE M3MEHHTH /10

10%, a y3 carnactoct CtpyuHor eeha 1o
20% npenopyueHor caapikaja.

TEOPHUJA

IMojam u BpeTe cHeTeMa npeHoca

Yuenuke npso tpeda noacetuTn Ha neduumjy
cHcTeMa npeHoca. MatemaTHukm
MpeACTABHTH HACANAH W peaaH CUcTeM
npenoca. Hasectu cBe Bpcre cicTema
MpeHoca W HABECTH MapamMeTpe Ha OCHOBY
KOjHX c€ MpoLeHYyje KBaJIUTET NpeHoca.

PDH cucremn npeHoca

[TosceTnTn y4eHHKe HA BULIEKAHATHU MPEHOC
1 HAYHMHE peanu3aluje. 3aTHM MOHOBUTH
OpraHu3allijy paMa npuMapHor CHrHana
(PCM-30). IMoceGHy namby NOBETHTH
CHHXPOHH3ALM]H ¥ CHCTEMY — 3HAuajy
HAYKMHY OCTBApHBam:a. BakHO je U ynosHaru
YUEHHKE ca MOCTYMLUMA Y MPOLECY MyLITabha
ypehaja/cuctema y pan u noctynuuma
nposepe y ciydajy ksapa. Opranusauujy
CHCTEMA HA BHILUM XHjepapXHjcKUM HHBOHMA
NMpUKa3aTH Ha KOHKpeTHOM ypehajy (Ha
npumep TM-34um HeKom Jipyrom).




SDH/SONET cucremn npeHoca

e OcrnocobbaBame
YUEHHKA 3a
peanuzaumnjy
TDM-PCM cucrema
ca CHHXPOHM3ALMjOM
H 0e3 e M YoUaBame
HeHOT 3Havaja v
CHCTEMY.

HaBene npeaHocTH SDH TexHuke;
MCTaKHe 3Havaj cuHXpoHmsaumnje y SDH
CHCTEMHMA MpeHoca;

onuiIe pefociien NocTynaka y npouecy
nywramwa ypehaja y pan;

nasene moryhHocTu codreepa 3a
Hanrnenawe SDH mpeske;

o0jacHn NocTynak Mepera
KapakTepucTiKa caodpahaja

KOPHCTH MpocnekTe ypehaja u cuctema.

peanusyje TDM-PCM cucrem, aHanusupa
3Hauaj CHHXPOHU3ALHje Y CHCTEMY,
W3BPILK AemyJITHIeKcHpate y TDM-
PCM cucremy, aHann3upa 1o6ujeHe
cUrHane;

W3BPILIH MEPEH:A HA LEJIOM CHCTEMY,
aHanu3Mpa MepHe pesynTare, J10HOCH
3aK/bydKe 0 1alb0j 00paai CHrHana.

e Vpehaju y SDH Mpekn: CHHXpOHH
MYJITHIUIEKCEpH, CHHXPOHH ypehaju 3a
npocnajate, CHHXPOHH THHHjCKH ypehaju,

(Kongurypauuje u pynxunje ypehaja);
Pacnonosknpoct SDH mpesxke;
OCHOBHH MPHHLHIMH 3ALITHTHOT
npedauuBaba: 3aWITHTA Y CTPYKTYpama
TAYKA-TAUKA M 3aLITHTA Y TPCTEHACTHM
CTPYKTYpama;

e MexanusMmn obHoBe caobpahajHnx
pecycpca y SDH;

e [Ipumep cunxpoHor onTuukor ypehaja y
SDH mpexu;

CHHXPOHH3aLMja JUrHTAIHE MPEIKe;
MepHH npoTokon 3a nywratbe SDH
ypebaja y pan;

e Codreep 3a naarneaame SDH ypehaja.

BEXKBE:

1. INonemasarme KapakTepUCTHKA CKIONOBA Y
TDM-PCM cuctemy (MomxynaTop,
JEMOJIYNATOP, TEHEPATOP CHHXPOPEYH);

8]

. @opmupare mynturiekcHor PCM curnana
ca HHPOPMALMOHUM KaHATHMA, KaHAJIOM
nonaraka, CHHXpOHH3aLKjoM H 6e3 be:

. Hemynatunnekcupawe y TDM-PCM
cucTeMy.

(5]

SDH/SONET cucTemn npeHoca
VueHunimMa pasjacHUTH pasiore 3a yBoljere
SDH/SONET cucrema npeHoca, bUXOBY
opraHusauujy v npeanoctd Han PDH
cvcTeMuMa npexoca. Ypehaje odpanutu kpo3
HbHX0BE KOHQHUrypaumje u QyHKLHje Koje
obarsbajy. YueHuke Tpeba ynosHaTH ca
MEPHHUM TIPOTOKOIHMA O 3aBPILIHUM
MEpPEHMA H AKTHBHOCTHMA NPH MY LITahY
ypehaja y paa. butHo je HarnacuTH Kana ce
onpeheHe akTHBHOCTH 06aBbajy y TOKY
Tectuparsa ypehaja u npunpeme 3a nyirame
y paz. [Toce6Ho ucrahu 3Hauaj Hanrnenama u
ynpaesbatka Y SDH mpexu, kao 1
MoryhHocTH coTBepa 3a Hajrenamne.
Vno3HaTH y4eHHKe ca KOHKPETHAM
SDH/SONET mynTucepBHCHHUM ONTHYKHM
aurutanHum cucremuma (Hnp. IRITEL-osum
— ODS2GS5 uiau HeKUM ApYrHM).

ATM npeHoc

Vuenuupma o6jacHUTH HAYMH NpeHoca
nojaraka y ATM mpesxu. PazjacHutu
cTpyKTYpY 3arnassa ATM henuje, kao u
ATM npotokore.

Hagectn Bpcre cepBuca y ATM mpexu.

OnNTHYKH CHETEM MpeHoca

[ToAceTHTH yUeHUKe Ha KAPAKTEPHCTHKE M
BPCTE BllakaHa (3Hama CTeUeHa Y MOy
ontuuki TK Bo10BH), K40 H HA €lEMEHTE
ontuuke TK Beze u komnonenre OTKC ca
KojHMa ¢y ce yno3Hanu y [puctynHum
Mmpexkama 1 ypehajuma. [MoceOHY nakmby
MOCBETHTH AW3ajHY ONTHYKOT NPHjeMHHKA H
npenajHuka. OOpaInTH ONTHYKO
MYJITHIIEKCHPatLE - BPCTE M KapaKTePHCTHKE,
peanuzaunjy.




ATM npenoc

e Cruuame 3Hamba o
ATM nauuny
npeHoca CHrHana

no3uaje ctpykrypy ATM henuje;
nedmnnne kapaktepuctuke UNI u NNI
unrepdejca;

ofjacHu (yHKIIHje cojeBa apXHTEKTYpe
ATM wmpesxe v npunaaajyhux nportokosna;
HaBe/e NpeaHoCTH U HenocTatke ATM
npeHoca.

ATM npenoc, crpykrypa ATM hennje;
Yenoctasmamwe ATM Bese;

ATM npotokonu (pyHKLHja NOjeHHHX
cIiojeBa);

Apxurektypa ATM cBuua;

Ksanurer cepsuca.

OnTHYKH CHCTEM NnpeHoca

o CTHuame 3Haba 0
ONTHYKOM TIpeHoCy
uHpopMalmja;

e PasymeBame
(pYHKLHOHHCAA
OCHOBHUX
OMNTOENEKTPOHCKUX
KOMYHUKaLMOHHX
CKJI0MOBA;

e VYno3HaBame ca
NpHHLKIHMA
npojextoara OTKC.

HaupTa QPyHKUMOHANHY ONOK memy
OTKC-a;

00jacHu NpUHLMA paja ONTUYKOT
npeiajHIKa U ONTHYKOT NMPHjeMHHKA;
HaBe/e panore 300r KOju JoJia3sy 10
AerpajatMje CHrHaia y BlakHuMa;
0GjacHH NPHHLUKN ONTHYKOT
MYJITHIUIEKCHpatba;

HaBe/e BPCTE MYJITHIIEKCUpPaba Y
ONTHLH.

nopean CWDM u DWDM;

HaBeJe BpCTe nojauaBava, lbHXoBE
KapakTepHUCTHKE W NPUHLKIT paja;
ﬂO}H&jC KapPakKTEPHCTHKE ONTHYKHX
KOJ0Ba;

No3HAje Kopake Y M3paiH NpojekTHOr
jajarka;

u3pauyHaBa yKyIHo crabibere 3a aary
Tpacy,

KOPHCTH MPOCNEKTE 3a HSﬁO]J KOMTIOHEHTA.

ONTHYKH TENEKOMYHHKALIHOHH CHCTEM
(OTKC) — 6nok wema;

ONTUYKH MpeaajHHK U MPHjeMHHK
(hyHKUM]E CKIIONOBA, KApaKTEPUCTHKE
113BOpa M IeTEKTOpa CBETIOCTH):

[TpoTok cHrHana Kpo3 AUrHTaaHH ONTHYKH
JIMHK,

Jlerpanaimja curtana y BlakHuMa
(cnabibere, aucnepsnja, rpymnHo
KallltbEeHe);

OceT/bHBOCT NpHjEMHHKA H MHHHMAaJHA
cHara Ha npujemy;

OnTHYKH MYITHILIEKCEP H
IeMyNTHILIeKeep

Peanusaumja MyaTHIIEKCHPaa Y ONTHLIK:
WDM, CWDM, DWDM, rexnuxe
MYITHIJIEKCHPAKa v IeMYITHILIEKCHPakba
(nomohy npusme, 1MppaKLUHOHE peleTke),
Add/Drop mynturiekceps, HHTEPJIHBAHT
TEXHONOTH]a.

OnTUuKK NnojauaBay — BPCTe U
KapaKkTepHCTHKE (Ca CTAHOBMILUTA NMPUMEHE
¥ NIpHHLMMNA paja);

BpcTe kom0Ba KOjU ce KOPHCTE Y ONTHLH
(CMI, MCML....);

[TpHHUMOK NPOjEKTORAA OMTHYKHX
clcTeMa — U300p KOMIMOHEHTA;

Conutonu: oco0HHE, reHepucare;
CONUTOHCKH CHCTEMH.

JHetambHuje 0OpanuTi BPCTE ONTHUKUX
nojauaBaya ca CTAHOBUILTA MPHUMEHE H
NPHHLIAMA paja.

Tpeda ynosHaTH yueHHKE W ca NPUHLMIHMA
NpojeKTOBaba ONTHYKHX CHCTEMA — H300pOM
KOMIOHEHTA Ha OCHOBY KaTAJOIIKHX
noaaraka.

Ha kpajy yueHHKe YNO3HATH H ca COMMMTOHMMA
H COTUTOHCKHM CHCTEMHUMA.

BEKBE

e Jenua BexkOa ce paaM /1Ba CrojeHa WIKONCKa
yaca W 3a To BpeMe Tpeba fia ce ypale cBa
Mepetba M 00paje pesynTaTH.

« ¥V naboparopuju Tpeba na Gyle 10BOJBHO
pasHHX MecTa /1a 32 jeIHUM pPaIHuM
CTOJIOM OY/ly /IBa JI0 TPH YYEHHKA.

« H3pohewe BexOM ycarnmacuru ca
TEOPHjCKOM HACTABOM TaKo 1a
oaropapajyhe sexx0e cnesie 0Max HaKOH
obpane TeOpHjCKOr rpajinBa.

« Vkonuko je moryhe, naGoparopujcka
Mepetba MOTBPIHTH PAYYHCKHM MyTeM Wi
ypanuTi oarosapajyhy cumynannjy Ha
padyHapy.

« V cnyuajy HelocTaTka noTpeGHe onpeme,
3a Heke 071 BeskOM, ypanutn onroeapajyhy
CUMYJIALHjY.

« H3BewTaje yueHHKa 0 peani3oBaHHM
BexbaMa nperneiarT NpUIHKOM rnposepe
NPaKTHYHUX BEIUTHHA.

« Hakon cBakor unkiyca BexOu (i
HajMatbe JeaniyT Y noayrojauiTy)
OLEHHTH HMBO CABIAAaHOCTH CTEUECHHX
MPAaKTHYHHX BELITHHA.




e (Ocnocobmapame
yUeHHKa 3a
peanusaumjy
ontuakor TKcucrema
u oarosapajyha
MEpeHa Ha CHCTEMY.

OnTHYKH CHCTEM npeHoca

® H3MepH ONTHYKE CHAre 3a pasinuuTe
cekpeHlle OuTa, pasnuunre Tunose LED
IHOJA W pa3iuyUTE NYKUHE BlaKaHa;

® 3MEPH KAPAKTEPHCTUKE ONTHYKOT
npeaajHuKa;

® }3MEpPH KapaKTEPHCTUKE OMTHYKOT
NpHjeMHHKA;

® aHanM3Mpa U3MepeHe KapaKTepUCTHKE U
ornpehyje onTUMaHe KapakTepHCTHKE
OMPHYKOT CHCTEMA.

BEXBE:
1. ONTHYKH CHUIHAN H ONTHYKO BJIAKHO;

2. OnTHYKHK MpenajHUuK;
3. ONTHYKH TIPHjeMHHK;

4. ONTHYKO MYNTHIUIEKCHPaLE U
JeMyJITHIIEKCHPaIbe:

5/6. Camynunanuja onTHYKOT CHCTEMA
npeHoca (nomohy oarosapajyher
codrsepa):

- Mepethe CHare CBETI0CHOT CHIHANIA,

- NOCMAaTpPambe CNEKTPa CBETIOCHOT CHIHala,

HACTABA Y BJIOKY

¢ Yno3HaBame yYeHHKA
ca pa3Bojem
TPAHCIIOPTHE MPEKE U
cHCTeMa MpeHoca.

PasBoj TpaHenopTHe Mpexke

e Hasejle haze y pa3Bojy TPAHCTIOPTHE
Mpee;

o objacHu notpedy 2a ynpasmawe TK
MpeKrOM;

e qo3Haje apxurekTypy TMN-a.

Hexoan Koju ce olHOce HA 11€0 NpeaMeT:

® KOPHCTH CTPYUHY TEPMHHOJNOTH]Y Y 0BOj
obnactu;

& pasyme 3Hauaj U MPHMEHH Mepe 3alTuTe
Ha paiy:

® pasyme 3Hauaj 1 MPUMEHH Npenopyke 3a
HHCTANALH]Y ONPEME U 3aLTHTY OnpeMe
0/1 KBapa Nnpoy3poKOBaHOT HEMPaBHIHUM
PYKOBamEM.

o Pa3Boj TPAHCTIOPTHE MpEKe;

¢ [lpunurnu TMN koHuenTa ynpasjbama
MpEKOM;

o Tunosu mpexka u ypehaja kojuma ce Moxe
ynpaessat o ctpade TMN-a;

e Apxurextypa TMN-a.

Hcxoae Koju ce onHOCe Ha:

NoCTYNKe y Mpouecy nymrama ypehaja y
pan, moryhnocrn corepa 3a HaarIename
SDH mpeske u nOCTYNKe Mepera
KapakTepHcTHKa caoOpahaja, Ouno ou
no6po peanusosatu y oarosapajyhum TK
KOMMaHHjama, ajli ako He MocToju MoryhHocT
3a TO OH/IA Y WKOJIH y3 nomoh onrosapajyhe
cHMYyJaLuje.

QuemHBaH:E

BpenHoBate 0CTBapEHOCTH HCXO/d BPLIHTH
Kpo3:

e npahetbe OCTBAPEHOCTH HCXOMA,

® TECTOBE TCDPHJCKHX 3HaHAa;

® YCMCHO H3JIdramhe;

® TECTOBEC MPAKTHYHHX BELITHHA.

KOPEJALUWJA CA APYTHUM NPEAMETUMA/MOAYJIHUMA
* TenekoMyHHKalUHOHH BOAOBH, TeXHHKA AUTHTATHOT NpeHoca, KoMyTaunoHa TexHuka, [IpuctynHe mpeske 1 ypehaju, TexHuuka ToKyMeHTalUHja




Ha3zus npeamMeTa:

BEXKUYHE KOMYHUKALIMJE

lNoauwtbu dona yacosa: 111 yacora
Paspen: HETBPTH
LlnbeBu npeamera - Yno3HaBarbe ca NPHHUMIOM pajta OexHUHHX TENeKOMYHHKALMOHMX CHCTEMA;
- VcBajarbe OCHOBHHX 3HaMba O KAPaKTEPUCTHKaMa M NMPEHOCY CHrHala MyTeM paiHo, CaTeINTCKUX U MOOHIIHHX CHCTEMA;
- YnosHaBawe ca KapakrepucTuKaMa OeKHYHMX TePpMUHAIA.
MCI0H OBABE3HU U NNPENOPYYEHH
TEMA LHHJbEBH 1o 3aBpLIETKY TeMe );:HHK he OuTH y cTamwy CAJIPAKAJU 110 TEMAMA HAYUH OCTBAPHUBAIGA ITPOT'PAMA
e VYcBajame OCHOBHHX ofjacHH CTPYKTYpY CHCTEMa pajno Be3a; Monen panuo TK cuerema: Ha nouerky Teme yueHUKe YIIO3HATH ca
3Hakba 0 CacTaBHUM HaBe/le BPCTe H HAUHH NPOCTHPaba pagno IpocTHpatke panHo Tanaca, nojapusaiija | LWHBEBHMA H HCXOIHMA HACTABE / yuetsa,
JIENIOBUMA pajHo Tanaca; # BpcTe Tanaca, GeauHr, IHBEPCHTH] MJaHOM paja i HAUMHUMA OLIetbHUBALbA.
TEJNEKOMYHHUKALMOHOT | & nedununie nojam ieauHra U y3poke 3060r TexHuKe npowKperna CNEKTpa;
cucTema. KOjHX HacTaje; AHTeHe: BPCTe, NapaMeTpH aHTeHa, O6auun wacrape
00jacHM TeXHHKE MPOUIMPEHa CMIEKTPa; MHKPOTA/JIaCHE aHTEHE; [penmer ce peannsyje kpos ciezehie obike
neUHHLLIE N0jaM U YJIOTY aHTeHa Y PaaHo INpenajuuk y cucTeMy pasHo Be3a - 610K HacTase:
cHCTeMMMa; wiema AM u FM paano npenajuuka; + TeopHjcka HacTaBa 62 vaca;
® HaBeJ€ BPCTe aHTeHa U 00jacHM napameTpe IpHjeMHHK y cUCTeMY paauo Be3a- 610K « Bewbe 31 wac;
AHTEHA; uiema AM u FM panno npjemHuka; + Hactasay Onioky 18 vacosa.
e objacHu npuHuKn paga AM u FM paaguo Panno-penejnu cuctem (810K wema, .
npenajHuKa 1 paauo NpujeMHUKa; KapaKTePUCTHKE M MPHMEHa); Spoj Hacass o Temams
= ® oDjacHH NPHHINI paja paniHo-penejHor RDS u TXT; ® Pamuo CHCTEMH .o.vovvrieriienecriennsininans (18+12)
= . o CaTeUTCKH CHCTEMH wvvvvvecnrevnirnnns (748)
@ cucTEMA; Paauo TMHKOBH, MUKPOTANACHHU pagHo X ;
E oGjacHH MPHHLKN NPEHOCa N0 aTaKa; —_— ¢ MoOunHe KOMYHHKAUM]E. ...cvvueenenee, (20+6)
° objacki HaunH dyHKUHOHICAbA PATHO 1 ® BemUUHU CHCTEMM...ovvvvnnerierriinnnnnnn. (1 715)
= HRpOTEISOROT TS IMonena onesbema Ha rpyne
= * B METDRE NGRS PREOCHER Onememwe ce nenu Ha rpyne 1o 10 yuenuka
KAPAKTEPHCTHKA PA/IHO JIMHKA. .
MPUINKOM peann3aLHje:
® BeOM U
® HacTtase y OJIOKY.
MecTo peanuzaunje HacTABE
« Teopujcka HacTaBa ce peanusyje y
YYHOHULM / KaOuHeTy.
« Bex0e ce peanusyjy y naboparopuju.
« Hacaraga y G110Ky ce peanusyje y
WKOJICKOM KaGuHeTy uan y TK
KOMMaHHjama.




* (Ocnocob/baBame

yueHHKa 33
peanmzaunjy AM
panmo nmpHjeMHKKa H

u3MepH ¥ oapenu cenektusHocT RF u IF
nojayasaya;
U3MEPH ¥ OLPEIH OCT/BHBOCT H MPOMYCHH

BEJKBE:

1. Ha npBom aBouacy yrnosHaTH yYeHHKE ca
Mepama 3aliTHTE Ha pafy, MEPHUM
HHCTPYMEHTHUMA, alaTOM H NPHOOPOM KOjH

Meperba Ha oncer AM panno npHjeMHHUKa; he ce KopHCTHTH Ha NaBOPATOPHjCKIM
= oarosapajyhum aHanusupa auHeapHoct IF nojauasayva. BexOama;
= CKIONOBHMA. 2. Onpehusame cenextusHoctd RF u IF
E nojauaraua y AM panuo npujeMHUKy 1
S onpehrBame MPoOnycHor;
g 3. oncera; OnpeljuBame npomycHor oncera
E AM panuo npHjeMHIKa, TPOBepa paja
KOJa 33 ayTOMATCKY KOHTpPOJy Mojayama
AGC;
4. CenektuBHOCT M oceT/bHBOCT AM paano
npHjeMHHKa;
5. Henuruearse nuneapHoctu IF nojauasaua
W HEroBe YJIore Kao OrpaHuyaBaya HarnoHa
y FM paauo npujeMHUKY.
Vepajame OCHORHHX HaBelle BPCTE CaTeInTa H BHXOBE IMojam n BpeTe catenuTa;
3HAKA O CATETMTCKHM KapaKTepHCTHKE; Biok Liema caTeluTeKOr cucTema,
CHCTEMHMA H o0jacHH NPHHLMI pajsa caTenHTCKOr MPHHILKN paja;
KapakTepHCTHKaMa cHCTEMa; BuiecTpykH MpuCTyn caTenuTy;
= CATEJIMTCKOT NpeHoca. HaBele W aHANM3Upa BULIECTPYKE Carenutcku TenedoHu — Bpere
§ NMPUCTYIE CATENUTY; KapaKTepPHUCTHKE.
o HaBelle NPHHLIMM paja, BPCTE U
: KapaKTEPHCTHKE CATEUTCKHX Tele(oHa.
z
=
g
&

OuemHBabe

BpenHosarbe 0cTBapeHOCTH HCX01a BPLUMTH
Kpo3:

¢ npahere 0cTBApEHOCTH HCXOA;

® TECTOBE 3Hatba;

® YCMEHO Hinarambe:;

® TECTOBE MPAKTHYHHX BELITHHA.

Ipenopyke 3a peanu3auujy HacTaBe
[IpesMeTHH HACTABHUK MOME H3IMEHHTH 10
10%. a y3 carnacHoct CtpyuHor Beha 1o
20% mpenopyveHoT caapikaja.

Paano TeleKoMyKauuoHm cHCTeMH
Ob6panury cactasHe aenose paauo TK
cHCTeMa M HAuMH [peHoca nojaraka,
JletamHo o0pasnTH NPOCTHPaE PaaHo
Tanaca u HaeecTH npatehe nojaee. O6jacHUTH
(yHKUH]y H BpCTe aHTEHA, K0 U IbHXOBE
napametpe. O0jacHu ynory npenajHuka u
NpHjeMHUKA Y CHCTEMY Paano Be3a, Kao
6ok weme AM u FM paauo npenajuuka u
NpHjeMHHKA U BHXOB MPHHLNN paja.
OBjacHUTH NPHHLKA Pajia paano-pesejHor
CHCTEMA, Ka0 ¥ HauiH (hyHKLHOHHCAE
paaHo U MHKPOTANACHOT JIMHKA.

CaTe/INTCKH CHCTEMH

Yro3HaTtH yHeHHKe ca BpeTama cartenunra, ca
noceGHUM OCBPTOM Ha TEEKOMYHHKaLHOHE
catenure. OOpaanuTH OCHOBHE KOMIIOHEHTE
CATENMTCKOT CHCTEMA, Kao H 1300p
(ppekpeHumjcKor oncera. Ykaszati Ha notpedy
BHLIECTPYKOT MPUCTYNA CaTelTHTy U
aHanusupati FDMA, TDMA u CDMA
THIOBE BHINECTPYKOT NPUCTYNA. Y o3HaTH
Y4eHHKe W ca NPUHLANOM paja, BpcTama u
KapaKkTepHCTHKaMa caTeIMTCKHX TelleoHa.




BEJKBE:

MoOMJIHA CTAHMLEA Y HEAKTHBHOM,
AKTHUBHOM CTatby HJIH POMHHTY;
KOPHCTH CepBHCE Y MODMIIHO] MPesKH;
HaBeze kapaktepuctike GPRS mpexe
(nobomliama y onHocy Ha GSM no
MUTalby NPOTOKA H HOBHX CEPBHCA);

g e Ocriocobsbasatse

= YYEHHUKA 33 M3MEPH M 071pei nponycHu oncer FM 1. Onpehusame nponycHor oncera FM panno

E peanuzaunjy FM paauo npujeMHUKa; NpHjeMHMKa W TpoBepa paja koma 3a

= pamno NpHjeMHHKa H W3MEPH U OJIPE/IN OCETILHBOCT 1 ayTomarcky KoHTpony (pexsenuuje AFC;

é Mepema Ha cenektusHocT FM panuo npujemunka; 2. Oce:m,usom u cenektusHoct FM paano

= oarosapajyhnm aHanuzupa pax AM-FM tpenaxHor paguo NpHjeMHHKA;

E CKIOMOBUMA. npHjeMHHKa. 3. lpoeepa pana AM-FM TpeHaHOr paano

S fpujeMHNKa, cMeTe 1 Ksaposu y AM-FM
panno NpujeMHHKY.

e VYcpajarme OCHOBHUX ynopean DECT u moGunny tenedonujy: o [lojam u kapakrepuctuke DECT
3HAMA 0 MODHITHUM ofjacHn henujcku KOHLENT MOOHITHE Tenedonuje;

KOMYHHKaLHjaMa; MpeKe; e DECT u mobumnHa Tenedonuja;

s VYcBajarme OCHOBHHX objacuu apxutextypy GSM mpexe + THenujckn KOHUENT Y MOOUITHO] MpeHi:
3HabA 0 BEIHUHUM (yHKIMja CBHX fenoBa MpeKe); « Apxurextypa GSM (Global System for
TepMHHANTUMA 1 HaBe/le aeflose 0asHe craHuue 1 00jacHu Mobile Communication) mpexe;
HauMHHMA HHX0BOT HHXOBY YJIOTY Y MPEXH; + Jlenosn u gyHKumje DazHe cTaHULE;

2 (YHKUHOHHC A, HaBeJle Mepera Koja ce 00aBbajy Ha « Teopujcko ofjalumere Meperma Ha 0a3Hoj
g Ga3Hoj CTaHNLM; CTaHHMLIH;

g objacHn HaunHe (yHKIHOHATHOT ¢ Bpcre u kapakTepucTHke KaHaa;

E TecTHpara Da3He cTaHKLUe MOOUITHE » CaoGpahajre npouenype y GSM mpesk;

z Mpeske; « GPRS (General Packet Radio Service)

2 HaBejle THMOBE KaHana  HHXOBY (gyHKuHOHAHH G/10KOBH 32 o

g PyHKLH]Y: (pyukunonucamwe GPRS-a Ha nocrojehoj
E oGjacHu Mpouece Koju ce o/BHjajy HiMehy EJSI(T}%OP MAS

S MOGHJTHE CTAHMLE H MPEKE Kald je * rextonornja (Enhanced Data Rates
= for GSM Evolution) — kapakrepucTuke,

CTPYKTYpa M HauKH pealu3alije cepBuca,
TUIM MOAyJIauuje;

+  ApxuTekTypa, HHTepdejc, HUBOU H
nporokonn UMTS-a (Universal Mobile
Telecommunication System);

MobOu/1He KOMYHHKAaUUje

Oobpaautn apxurektypy GSM cucrema y
CBHUM HeHUM cermeHTuma. Harnacutu ynory
MOGHIHOT KOMYTaLMOHOT LIEHTPa M
koHTposepa 6a3He craHuue. O6pagnuTH
JIOIHpabe KOPUCHHKA, YCTIOCTABIbaEe Be3e H
XaHaoBep. YNO3HATH yHeHHKE ca HaMHHUMa
34 3aLUTHTY WICHTHTETA KOPHCHHKA W
TajHoCTH pasrosopa. O6jacHUTH napameTpe
KOjH yTHuy Ha npo0neme Npu npeHocy
CHMTHala Kao U TexHHke nomohy Kojux ce OHH
petaeajy. [ToceOHy naxiby NOCBETHTH
IOMFUTATHAM TeXHONOrHjaMa i MporpaMcKH
YNpaB/baHUM TepMHHANIHUM ypehajuma.

V 3aBHCHOCTH 071 MOrYRHOCTH KOPHCTHTH
HOBHje MOjie/Ie MOoje/IMHUX BpCTa
TepmMuHanHux ypehaja. [TocebHy naxumy
MOCBETHTH AKTYETHHM MOIETHMA MOOHITHIX
TepMuHana — MoOHIHUM TenedoHuma Tpehe
rerepaunje (UMTS - Universal Mobile Tele

Bewxnunn cueremn

Vrno3HaTH yueHuKke ca KapakTepucTHKama
OeMMYHMX TEXHONOTHja (TOKPETHOCT
KOPHCHHKA U KOM(OP Y pajy, jeAHOCTaBHOCT
kondurypaumje Ges nokanHux kadnosa,...).
Vkasaru Ha paznuke usmehy dukcHor
OemMUYHOT U LHPOKOTIOjaCHOT BesKUYHOT
npucrtyna. [IpesenroBaTn craHaapie u
ypelhjaje Koju ce KopHcTe y OBHM
TexHonorujama (BHXOB NPUHLMI paja, BpeTe
1 kapaktepHcuTke). Jledunucarn
KapakTeprucTHKe 1 06jaCHATH NPHHLIAT paja
WiFi Gexuune mpexe, Bluetooth crannapaa u
WIMAX rexHonoruje. YnosHatu y4eHuke u
ca OFDM MyATHNIEKCHUM CHCTEMHUMA U
OFDMA npucTynom. communications
System).




oGjacHu apxutektypy GPRS mpeie;
HaBeze nobosblamwa koja Hyau EDGE;
pasyme ocHOBHH koHuent UMTS-a
(MOIOBH pana u HBHXOBE TeXHHYKE
KapakTepPUCTHKE);

Hasene nobosbluama koja Hyau HSDPA

« WCDMA (Wideband Code Division

Multple Access) TexHonoruja;

o ®dyukunje UTRAN-a (UMTS Terrestrial

Radio Access Network);

e HSDPA (High-Speed Downlink Packet

Access) TeXHONOrHja, MPOMEHe Y 0JIHOCY

&
E’ TexHonoruja y onsocy Ha WCDMA Ha WCDMA.
g (apanTuBHa Moaynaumja, kopuiheme e ModunHu TenedoHH, BpeTe i
= BHILE KONOBA); KapaKTepUCTHKE;
z HaBeae BpCTe OeKNYHUX TEPMHUHANA e GSM u GPRS Tepmunanu, Bpcte n
g o0jacHH BUXOB NMPUHLMI paja; KapaKTePUCTHKE;
@ aHanM3Mpa KapakTepucTHRe GemHIHIX e GPS TepMHHaNH, BPCTE W KAPAKTEPHCTHKE.
E TepMHUHaa.
=]
=
e OcnocoGmapare BEXBE: )
Yy4YEeHHMKA 38 Mepetba I. AHTeHCKM TpeHakHH ypehaj:
Ha AHTEHCKOM H3MEPH cnabibere CHrHaia Ha
TpeHaxHOM ypehajy u pasnuaHTHM (ppeKBeHLMjaMa ¥ OKBUPY 2. Kongurypucame TepMMHaia 3a [PUCTYI
KOH(HUrypaiujy VHF u UHF oncera; pasnHuuTHM CEPBHCHMA.
cepaHca. KOH(UrypHIle TepMUHANE 33 pa3aHunTe
cepsuce
* Vro3zHaBame ca pasnnKyje BpcTe DexHIHOT NPUCTYNA 1 * Bpcre OesxuuHOr NpHeTYNa: GHKCHHA
KapakTepucTHKaMa HHXOBE KapaKTepPUCTHKE: oescuunn npuctyn FWA (Fixed Wireless
GemUIHHUX CHeTeMAE, pasnukyje FWA cucteme npema Access) H LIMPOKOMOjacHH DKUY HH
e VYcBajambe OCHOBHHX NPHMEHEHHM TEXHHKaMa BULLECTPYKOT OPHCTYII;
; 3HAbA 0 DEKHIHHM npUCTYNa; e WiFi(Wireless Fidelity) bexxnuna nokanna
E TepMHHAIIMAa 1 HaBejie kapaktepuctike WiFi 6exuune pauyHapcka mpexa, ctanaapa IEEE
g HAYMHHMA HBUXOBOT Mpeke (cTaHzap Ha KOMe ce 3aCHHBA); 802.11;
Z dyHkumoHNCama. HaBele kapaktepucrike Bluetooth PDA ypehaju;
g cTaHaapaa oGjacHU HauHH NOBE3MBaba Bluetooth — TexHuuKe crnenudpukalmje
£ ypehaja nomohy Bluetooth Texnonoruje (nomer, ()pekBeHLIHjCKH onicer, Bpoj panHo
4] (piconet, scatternet); KaHana, KOpUCHHYKH MPOTOK, BpcTa

Mojynaumuje, JoMEH NpUMEHe...), point-to-
point Tononoruja (nojam master i slave
node-a), piconet, scatternet;

BEXBE:

Jeana sex0a ce paau JBa crnojeHa WIKoJCKa
yaca M 3a T0o Bpeme Tpeda ja ce ypaje cBa
Meperba ¥ o0paje pe3yaTaTi;

V nabopatopuju tpeda na Gyjie 10BOJBHO
pajHUX MECTa /a 3a jeJIHHM pajiHuM
cTosioM Oyay /iBa 110 TP YUEHHKA;
H3polewe BexdH ycarnacuth ca
TEOPHMjCKOM HACTABOM TAKO 1a
oxaroeapajyhe BexOe caeie 0aMax HAKOH
o0pajie TeopHjCcKOr rpaavsa;

Vxonuko je moryhe, naGopatopijcka
Mepema NOTBPAUTH PA4yHCKHM MYTEM WU
ypaauth oprosapajyhy cumynaumjy Ha
patuyHapy:

V cayuajy HenocTaTka notpedHe onpeme,
3a Heke 071 BexwOH, ypaauT oarosapajyhy
CHMYJIaLnjy:

H3BeluTaje yueHnKa o pealn3oBaHUM
BexOama npersenaTH NPUIHKOM MpoBepe
NpaKTHYHUX BELUITHHA;

HakoH ceakor unkmyca sexOu (Hnu
HajMatbe jelaHmyT Y MoJYroAHLITY)
OLEHUTH HHBO CAaBIAJAHOCTH CTEYEHUX
NPaKTHYHUX BELITHHA.




* HaBele KapakTepPHCTHKE U 0GjacHu
npuHUMn paga WiMAX TexHonoruje:

* objacHu npunumn paga OFDM
MYJITHIIEKCHUX CHCTEMa;

o objacHu npunumn pana Bluetooth
GexxnuHuX TepmiHana, PDA ypehaja n
aHATIM3KPA HBHXOBE KapaKTepPHCTHEKE,

® Bluetooth TepMuHami — BpcTe H
KapaKkTepUCTHKE;

o WiMAX (Worldwide Interoperability for
Microwave Access) - 0J10k wema, BpcTe H
KapakTepUCTHKE;

e OFDM (Orthogonal Frequency Division
Multiplex) MynTHIIEKCHH CHCTEMH
OFDMA npuctyn.

HACTABA ¥ BJIOKY

* OcnocobbaBarbe
yueHHKa 3a
KOH(UTYPHCaHE
TepMUHanIa 3a
npuctyn WiFi
MpEXkH.

BeXkuuHn cHeTEMH

* KoH(QUrypuiue Tepmunan-za npucryn WiFi
MPEKH.

Hexoan KojH ce 04HOCE HA 11e0 NPeIMeT:

® KOPHCTH CTPYUHY TEPMHHOMOTH]Y;]

® [pUMEHH Mepe 3aliTHTE Ha pamy;

® [PUMEHH NPENopyKe 3a 3alTHTY OnpeMe
0/1 KBapa Npoy3pOKOBAHOT HEMPABHITHUM
PYKOBabeM.

BEKBE

1/2 KoHtpurypucarbe TepMHHANA 3a IPUCTYT
WiFi mpexu.

Peanusaumjom Onok Hactase (1o moryhHoctu

y TK komnauunjama) octeaputu cnenche

uexonae:

e Mepete IPeHOCHHX KapakTepHCTHKA
pajano NHHKa,

. chHKU.HOHﬂﬂHO TECTHpALE 0DaszHe cTaHuile
MOOHITHE MpeEKe.

KOPEJIALUHJA CA IPYTUM NPEAMETUMA/MOAYJTUMA
e TexHuka AMrHTaIHOT NpeHoca, TeopHja TenekoMyHukauja, Komytaunonu cucremu, Cuctemu npeHoca, [puctynue mpesxke u ypehaju.




Hazue npeamera:

PAYYHAPCKE MPEXKE

[lonuuimby poHA yacoBa: 74 uaca

Pazpen:

Llnmesn npeamera

HEeTBPTH

- OcnocobsbaBatke Y4eHHKa 3a H3pajly CTPYKTYpHOr kabnoBckor cuctema npema cranaapay 1SO 11801 SE;

- OcnocoO/baBarbe YHeHHKa 32 HHCTANALH]Y M KOH(HUrypHcarke MpexkHHX ypehaja;

- Ocrnocob/raBame YUSHHKA 3a HHCTANALH]Y M KOH(UrypHcake MpexkHHX ypehaja v OKBHPY MocnoBHOT HHPOPMALMOHOT CHCTEMA.

HCXO0IHU
OBABE3HHU U NPENOPYYEHH
TEMA LHUJBEBH [lo 3aBplieTky Teme 3;;;@;1& he OuTh y cTamy CAJIPKAJU 110 TEMAMA HAYHUH OCTBAPUBAILA ITPOIT'PAMA
« OcnocobbaBarme e 0B6jacH KOHLENT U CTPYKTYPY « CraHgapau ¥ TepMHHOIOTH]A Y Ha nouetky Teme / Moayna y4eHHKe YTO3HATH
yHeHHKa 33 U3paLy cTpykTypHor kabnosckor cictema (CKC): CTPYKTYPHOM KabjiMpary npema ca LIM/bEBMMA M MCXO/IHMA HACTaBe / y4era,
HHCTanammje no e oGjachu ynory ugopumTa y CKC-y; crannapny I1SO 11801 SE: MIaHOM pala ! HAYMHHUMa OLCH-MBakha.
MOJEY CTPYKTYPHOT | o ofjacHH rojaM nepmMaHeHTHOT JIMHKA 1 + ApXHATEKTYpa CTPYKTYpPHOT KaboBCKor
kabJIOBCKOT cHcTeMa kauama y CKC-y: cucrema (CKC). Ioacueremn CKC-a: Ob6anumn HacTaBe
(cTpyKTypHOTr e omuwe mozene nosesupamwa y CKC-y; KaOlupame OKOCHHLE KOMIIEKca (eHr. Hacraga ce peanusyje Kpos:
kabnupara / e OGjacHM OrpaHMuersa y Ay KHHH KaHANA 1 Campus backbone cabling), K‘aﬁmtpaH,e « Bexkbe (62 yaca);
reHepH4Kor HepmanenTHor anHKa y CKC-y: okocHuue 3rpaje (enr. Building backbone | « HacraBy y Gnoky (12 uacosa).
Kabnupama). cabling - BepTHKanHo kabnupamwe) u
o npuMemyje onrosapajyhe HHCTATALHOHE XOPU3OHTAIHO Kadnupare (eHr: Horizontal | Bpoj uacoea no Temama
- KkaBiose: cabling). Enementn CKC-a: [ojam u ynora | ( BexkOe + HacTapa y 610Ky)
=4 ® [puUMebYje paBuIa NpUITHKOM smppama Y CRCoy. Hojau BaHdla 1
= KaGJTHpatba; nepmaneHTHOT nuHka y CKC-y. ITojam o CTpYKTYPHO KaOMHPABE ..o ( 16 1+ 6)
=) ] - — panHor mecra (enr. Work area). Yoz + PauyHapcKe MPEke ....ccceoveeevrevene (20+0)
I e u3paljyje npecnojue kabiose npema e R
=z STAaraii kadna (eur. Building entrance facility); « [locnoeuu HHpopMaALMOHK
§_ . PAY: . g Mozenu nosesueama y CKC (Interconnect, CHETEMH ovvverevessvesseeseesssensseesenes (26 +6)
E i Kla At B IDHIORYAHERAMS Cross-connect, Centralised optical
=<4 SEHTHHLANA, Ch / architecture - COA, Consolidation points, MecTo peajin3aiije HacTaBe
2 *: MORTHPRQARGEARAJHCIRHIIEY THIRE OMNUHOHE/PENYHIAHTHE BE3E), e Bekbe ce peanusyjy y naboparopuju /
o YIIHUNE HA MOIY NAPHIM CHCTEMIMA. W « Bpcre kabnopa y CKC - Tunoswu, KaOHHETY.
pazﬂem:munma FEHI’. g?{t:::h-pane')’ KapakTepHCTHKE H O3Ha4YaBame s HacraBay 6_]10](3/ ce pean p]gyje i
®. TIOBE3Y]¢ ype]j?_pe Ha LA r.lpcma MHCTANAMOHKNX Kabnosa. M3Gop naGopatopuju / kKabuHeTy.
TEXHIMKO) IOKYMCHTALM]H; onrosapajyhe Kateropuje u knace
® HCMUTA HNPABHOCT MOCTABIbEHHE Kabnnpama;
HHCTAIA)C, e HHcTanauMoHu NyTeBU H MpaBuia
® H3BPUIH NMPABUTHO Y3EMJBCH:EC ClIEMEHaTa nojaarama KaﬁﬂOBa;
CKC-a; « [Ipecrnojun kadbnosw (enr. Patch-cord,

Work area cable / Terminal cable ,
Equipment cord, Jumper) 1 buxoBa
NPHUMEHa.




CTpyKTYpHO KabaHpate

Konektopw (enr. Jack/plug) y CKC-y: RJ-
45 (8p8c), RI-11/14 (6p2c/6pdc), IDCu S
110, koMnakTHe W MOJyNapHe
NpHK/bYdHHLE/ yTHUHKUE (Keystone
modul), pasnenuuun (patch-panel),
ONTHYKH KOHEKTOPH;

VYiembewe enemenara CKC;

Tectupame - mepemwa y CKC;

ACMEKTH MPOTHBNOKAPHE 3ALUTHTE;
TepMUHOIOrH]ja Y pa3iHIHTHM
CTaHIapaIHMa.

BEXbBE:

I.

6.

‘YBoHe HanomeHe 3a pax y n1adopatopHju,
YMO3HEABH:E Ca ONMPEMOM, AJIATOM H
npubOPOM, MEPHUM HHCTPYMEHTHMA H
Mepama 3aLITHTE HA pajy;

. U3pana nnana uHcTanaumje v jeHOMONHE

weme. Crenndukaiuja matepujana;

MoHTaka oOpMaHa KOHUEHTPALMje H BbeMy
npunanajyhnx enemenara. Montaxka
HarojHe neTBe u switch-a. [Toesusame Ha
Y3eMJbEHE;

. MNocTtasmame, 06pana U TEPMHHHPALE

kablnoBa Ha yTUuHHLIAMa 1 keystone
MOJy/TUMA.

. M3pana npecrojHuX 1 TepMHHATHUX

kaOmoga.

Henutueamse uspalieHe HHCTanaumje.

Moaena oge/besa Ha rpyne

Onememse ce nenn Ha rpyne no 10 yueHuka
MPHIHKOM peanusatiuje:

s BeKOH 1

« HacTaBe y O/0KY.

Ouerupame
BpenHoBame 0CTBAPEHOCTH MCX0AA BPLIHTH
Kpo3:
¢ npaheme 0CTBAPEHOCTH UCXO/A;
® TECTOBE PAKTHUYHHX BELITHHA
(panHe 3a1aTke - HEKOJUKO NMyTa y TOKY
LIKOJICKE TOAMHE).

Ilpenopyke 3a peajnsauujy HacTaBe

e [IpeaMeTHH HACTAaBHUK MOKE H3MEHMTH [0
10% npenopyueHOr cajpiaja, a y3
carnacHocT ctpy4Hor Beha 1o 20%.

* BexOe peanusoBatu cBaKe Hejelbe y
Tpajamy 01 2 WKOJICKA Yaca HiU CBaKe
Ipyre Hellesbe Yy Tpajamy o1 4 IIKOJCKa
yaca,

* Ha noueTky cBake BexxOe YKPaTKO
00panuTH TEOPHjCKE caapkaje HEONXoHe
3a peanusauujy sexde

o [IpunpemMuTH HACTABHU MaTepHjan
npunaroljeH caapxkajy npeamera.

o [locebHy nawy NOCBETHH MepaMa
3ALITHTE HA Pajy M Npenopykama 3a
3AWTUTY ONMPEME O/l HENPaBHIHOT
pyKOBaba.

e Hacrasy y Gnoky peanu3oBaTh Ha Kpajy
CBAKOT MOJIYrOAKIITA Pa/iH NPoBEpe
OCTBAPEHOCTH MCXOA.




+ OcnocoOsbaBame
yUeHHUKa 32
HHCTANALM]y 1
KOH(UrypHcame
MpexcHuX ypelaja,
npuctyn UurtepHety
H pauyHapCcKOj MpPesKH
ca yIa/beHux
noKauuja.

Pauynapcke mpexe

oGjacHH rnojam M 3Hauaj pauyHapcKux
MpesKa;

o6jacuu npunuun TCP/IP nporokona u 1P
ajipecHpaba;

00jacHH MoJieNy pauyHapcKux Mpemxa;
OMHILE TOMONOTH]Y PauyHAPCKHX Mpeka;
OMMHIIIE APXHTEKTYPY paudyHapcKHX Mpexka
objacHu ynory mpexHux ypehaja y
PauyHAPCKUM MpekKama;

onuue cTpykrypy Mutepnera;

HHCTANUPA M KOHDUTYPHILIE MpekKHe
ypehaje;

omoryhy NpHCTYN Je/beHUM pecypcrMa
padyHapcke Mpexe;

KoH(urypuue mpexHe ypehaje 3a
cTaTniko M AMHamMKuuKko [P anpecupare;
KoHpurypuue mpesxte ypehaje 3a
auHamuuko [P anpecupame ca
pesepeauujom [P anpeca;

HHCTAIHPA U KOHDUTYPHILE MPEXKHe
vpehaje 3a GeKHUHN MPUCTYI:

H3BPLUH CHTYPHCHA NOJCLIABAbA HA
MpeKH;

omoryhu npueTyn padyHapuma ca
yla/beHHX JoKalHja;

koH(burypuue MpexHe ypehaje 3a npuctyn
Hutephety;

KOH(pHrypHiue MpexHe ypehaje 3a npeHoc
roeopa npeko MurepHera (enr. VolP)

[Nojam u 3HAuA) pauyHAPCKUX Mpeska;

OSI moznen u TCP/IP npotokon. IP
ajipecHpare;

[Nonena pavyHapcKUX Mpexa;

Tononoruja pauyHapckux Mpesxa (3se3na,
NPCTeH, MarucTpana ...);

ApXHUTeKTYpa pauyHapcKuX Mpeska (Mpexka
paBHOMPABHUX pavyyHapa H KIIHjeHT-cepBep
Mpeke);

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

Hurepner. [Mpuctyn UutepreTty:

[Tpenoc rosopa npeko MuTtepHeTa (eHr.
VoalP).

BEKEBE:

3]

HHcTanaumja u koHUrypHcarse
MOJIEM-a, nose3zuBame pauyHapa Ha
CKC, npecnajame y opMaHy
koHuentpauuje (PEK-y) Ha cnobGoame
noprose TPLL nogelnapame pauyHapa 3a
Dial-up komyHukaumjy (Dial-up Server i
Client, unp. Remote Desktop Connection)
H laJbHHAKA KOHTPOJA pavyyHapa;

. MHcTanauuja u koH(UrypHcatbe MpexHe

kaptuue (enr. Network Interface Card -
NIC), nosesusame pauynapa Ha CKC,
npecnajawe Ha Switch y opmany
koHueHTpauuje (PEK-y), manyenno IP
ajipecvparse padyHapa 3a pajy MpeikH,
npoBepa "BUABHBOCTH" pauyHapa y MpewkH
(unp. PING-oBaseMm), noaeiiaparme
pauyHapa 3a KomyHHKkauujy (Hnp. Remote
Desktop Connection) u na/bHHCKa
KOHTpOJIa pauyHapa;

* Mcxon tpeba nocTuhin yKOIKKO WWKoNa noceayje oarosapajyhy onpemy




PauyHnapcke mpeie

(73]

. MHcTamanmja w/nmm KoHpUTypHcame

nesbeHnx pecypea (File & Print sharing) y
MpeH paBHOMpaBHKX (peer-to-peer),
NPHCTYN JIe/LEHHM PEecypeHMa,
NoJelIaBakhe HIBOA NPUCTYTIA, Manupare
nesbeHux pecypea (Map Network drive /
Install Network Printer);

. MiHcranaunja u koHdurypucame router-a 3a

npuctyn MHTepHeTy/apyroj pauyHapckoj
mpex, akTuBupamwe DHCP ceppepa Ha
router-y 1 auHamuuko IP anpecupame

pavyHap:

. MHctanaumja u koH(pUrypucame MpexHe

kapruue (eHr. Network Internet Card -
NIC) 3a 6exmununn npuctyn (enr. Wireless
Network Interface Card), kondurypucame
GexnuHe NMpUcTynHe Tauke (eHr. Wireless
Access Point), anpecuparbe pauyHapa
(MaHyenHO M NTHHAMMYKO);

5 CH[‘ypHOCHa nojaculasarka Ha MPEKH

(Firewall, Encryption, Network User
Access), konurypucamse router-a 3a
NPUCTYI pauyHapHMa ca yaa/beHHx
nokauunja (DMZ, Virtual server, Port
Forwarding), pesepeauuja IP anpeca Ha
ocHoBy MAC anpece Kol IMHAMHYKOT
azpecHpara padyHapa, KOHpHrypucae
mpeskHor Wireless Bridge-a 3a npucryn
BHIIEM CETMEHTY pauyHapCKe Mpee.




MMocnoBuu I{HEl)O]JMHLlHOHH cHCTEM

® QOcnocoGibaBam:e
YUeHHKa 32
MHCTANALM]Y |
koH(UrypHCcate
MpexHux ypehaja y
OKBHPY MOCIOBHOT
nHhopMaluoHor
cHCTEMA.

oGjacHu nojam u mozen Client - Server
pauyHapcKHX MpekKa;

ofjacHu ynory cepBepa U paiHe CTaHHLE Y
pauyHapCKOj MPeKH;

OTHIle 3HAYA] KOHLIENTA LEHTPAIH30BaHOT
ynpasJbakba pauyHapCKUM Mpexama:
o0jacHH ylory KOHTpoiepa 1oMeHa (eHr.
Domain Controller - DC) 1 akTHBHOT
aupektopujyma (enr. Active Directory -
AD);

HABe/le CEPBEPCKE ONEPATHBHE CHCTEME!

HHCTaIHpPa CEPBEPCKH ONEPATHBHH CHCTEM
Ha padyHapy y OKBHpPY pauyHapcKe Mpeike;
MHCTANMPa U KOH(UrypHLlIe cepBHce Ha
KOHTPOJIEPY [IOMEHA]

M3BPLLK PErUCTpOBatbe / MPHjaBbHBaILE
paaHuX CTAHHLA HA JOMEH:

KOH(UTYpHLIIE OPraHU3aLHOHY CTPYKTYPY
Y OKBHPY JOMEHa;

KpeHpa CHIyPHOCHE MOJIHCE;

omoryhu npucTyn [e/beHHM pecypcHma
cepeepa;

MHCTAINPA U KOH(HTYpHIIE CepBHce
HHTEPHE KOMYHHKAUHOHE MPEKE -
HHTpaHeT-a.

e Mpexe Tuna Client — Server;

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

« KoHuenTt koHTpoNiepa 1OMEHa (EHT.
Domain controller) u akTueHOr
nupekTopHjyma (eHr. Active Directory);

o CepBepcKH ONepaTHBHH CHCTEMMH,

« Oneparuau cuctem MS Windows Server;

e Cepeucu (DNS, DHCP, File server...);

o TepmuHonoruja;

« OpraHuzanuoHa CTPYKTYpa;

e CurypHocHe nojauce;

« Jlemenn pecypen. Hutpaner.

BEXBE:

1. MHcTanauuja n koupurypucawe MS
Windows Server onepaTuBHOr cHCTEMa,
mpexHe kapTuie (enr. Network Interface
card - NIC), nose3usame pauyHapa Ha
CKC, npecnajame Ha Switch y opmany
koHueHTpauuje (PEK-y), manyenno IP
aJpecHpare CePBEPCKOr pauyHapa 3a pai y
KJIHjeHT pexkHuMy, nposepa "BHABLHBOCTH"
cepBepeKor pauyHapa y MpexH (HOp.
PING-oBamem), nojenabame paaHux
CTaHHLA 32 KOMyHHKauujy (Hnop. Remote
Desktop Connection) u na/buHcKa
KOHTPOJIa pajH1X CTaHHLIA;

(9]

. MiHcranaumja n koHpUryprcame akTHBHOT
nupektopujyma (AD), kpenpame 6ase
KOPHCHHKA, NMPHjaBbHBabE PagHNIX
cTaHuua Ha nomeH (enr. Domain);

3. Kpeuparbe opranusallioHe CTPYKTYpe H
neuHuCabe rPYITHUX CHIYPHOCHHX
noJnuca;




IMocaoBuu nHGOpMALHOHN CHCTEM

Hexoau Koju ce oiHoce Ha Heo npeaMeT:

® KOPHCTH CTPYYHY TEPMHHOJIOTH]Y Y OBOj
obnmacTu;

® pasyMme 3Hauaj M MPUMEHH MEpe 3allTHTE
Ha pany;

® pasyMme 3Hauaj M NPUMEHH Npenopyke 3a
MHCTaNalMjy onpeMe U 3alliTHTY onpeme
0J1 KBapa Npoy3poKoBaHOr HeNpaBHIHHM
PYKOBaHEM.

. Mucranaumja DHCP cepeuca Ha

KoHTponepy aomeHa (DC), nedunucame
oncera [P anpeca, pezepaunja IP anpeca,
auHamuiko 1P anpecupare pauynapa;

. Mucranauunja u/unu kondurypucare

Je/beHUX Pecypca Ha KOHTPOJepy J0MeHa
(DC), npucTyn Ae/beHHM pecypchma,
MoJELIABAKE HHBOA IPUCTYTA U
MaKkcHManHor 6poja KOpUCHHKA, Mannpame
Je/bEHUX pecypca, THHaMu4ko [P
ajpecHpatbe padyyHapa;

. Kpeupatrbe opraHu3alnoHe jeqHHILa,

JedUHHCabE MPYTHHX CHIYPHOCHHX
MoNKca H 10/1e/1a KOPHCHHKA H PaHHUX
CTaHHLIA OPraHH3ALMOHKM jeIHHALIAMA;

. Mucranaumja n kondurypucame cepeuca

Mutpaner-a (Web server, Mail server...),
KOH(UIYpHCame PaIHUX CTAHHLA 3a
npucTyn ceperucuma Mutpanera;

. Hanpeana nozewasatba y OKBHPY

pauyHapcke Mpeske (3abpaHa mpucTyna,
OrpaHHuaBame NPoToKa, ...);

. MiHcranauuja Proxy cepeepa u

KOH(UTypHUCatbe PajHUX CTAHKLA 3a
npuctyn HurepHeTy npeko Proxy cepsepa.
dunTpupate caapskaja;

10. Kondurypucame 1Be IOTHUKE Mpeske 3a

npuctyn HHTepHETY npeko 3ajeHHuKor
Gateway-a.

KOPEJIALIMJA CA IPYTUM NNPEAMETUMA/MOAYJIHMA
o [IpakTuuna HacTapa - 2. paspen - TK uncranauuje n onpema,
e [lpeamern: TK Bomosw - 2. paspen - Ontnuku TK Bogosu, [pucTynHe Mpeske u ypehaju - 3. paspen - Cuctemn npeHoca - 4. paspen



Hasug npeamera:
loamsn Qonn yacosa: 62 yaca
Pazpen:

IlnbeBn npeamera =

4eTBPTH

TEXHHUUYKA JOKYMEHTALIMJA

Ocnocob/baBame yueHNKa 3a H3pajly TEXHHYKE M NpojexTHe aokymeHTauuje 3a pasnnunte CTK cucreme;

- OcnocobibaBame yueHKa 3a Boljerse HEeONXOAHNX eBHACHIIHja O Paldy, YOUeHHM CMEeTHhaMa H KBaPOBHMa, KA0 1 IhHXOBOM OTKIamamy:
- Ocnoco6/paBame yueHHKa 32 H3paay npeaMepa v npeapadyHa H MoHyze;

- Ocnocob/baBatbe yueHHKa 32 YNnoTpedy pasnuuuTor co)TBepa y U3pajid TEXHHUYKE W MPOjeKTHE TOKYMEHTalH]e;

- CTH[IaH:E JHaka 1 BCLUTHHA l'lOTpeﬁHHX 3a 00aB/bamke nociaosa TEXHHYApa 3an0CJICHOr Ha NMPUNPEMH TEXHHYKE I[OKyMCHTaLlPIie.

LHUbEBH

HCXO/IH
ITo 3appiieTky Teme yueHuk fie 6uTH y cTamy ga:

OBABE3HH H INPEMMOPYYEHH
CAJIPKAJU 11O TEMAMA

HAYHH OCTBAPUBAIbA ITPOI'PAMA

« OcnocobbaBame yueHHKa 3a | »

u3pany TEXHHYKE .
MPOjeKTHE JIOKYMEHTaLHje .
CHIHaJIHO

TENEKOMYHHUKAUHOHHX .

ypehaja u cucrema;

« OcnocobibaBame yueHHKa 32 | 4

Boljerbe eBHIEHLHje O CTatby
CTK ypehaja uiu cucrema,
NOTPOLTHOT MaTepHjana u
pe3epBHHX JeNoBa;

« OcnocofJsaBame yueHHKa 3a
ynoTpeGy onrosapajyhnx
co()TBepa npu U3pann
TEXHHYKE NOKyMEHTalMje.

HaBe/le JIENOBE NMPOjeKTHE AOKyMeHTaLH]e;
aHANTN3MPa 3aXTEBE HHBECTHTOPA;

MIPHKYMH peNieBaHTHE MONATKE 3a M3paly TEXHHUKe
JIOKyMeHTalMje / npojexTa;

AHAJIM3UPA YCIIOBE 3@ MOCTAB/bALE OlPEME 1
NpEeUIOAKHN HauHH n3Boljerma panoBa Ha OCHOBY HHX;
YPalu NIEJHO pelIee MpeMa 3aXTeBy HHBECTHTOpA /
MnpojexTaHTa (Y WKOJICKHM YCIOBUMA HACTABHUKA);
cacTaBH TeXHHYKH OMUC CHCTEMA KOjH je mpeaMeT
3axXTeBa;

u3panm rpadUuKy 1e0 NOKYMEHTalHje;

Ypaziu npeaMep H NpeapauyH crnetn(uKannjom
onpeMe, pazIoBa W MaTepujana;

npuMersyje Baskehe nponuce u cranaapie:

MPHMEHH MPOTHCAHE 3aLITHTHE MEpe H MEPE 3allTHTe
YKHBOTHE CPEIMHE Y MPOjeKTy:

M3pan NOHYY:

00jacHu MOCTYNaK jagHe HaDaBKe W HABele
KpHTepHjyMe 3a H300p HajnoBoJsHIjer moHyhaua;
paHrupa noHyje Ha OCHOBY MOCTaBJLEHHX
KpHTepHjyMa 3a M300p HajnoBoJLHMjer moHyhaua;
IPUIIPEMH 3aXTeB 3a HaDaBKy MarepHjana u onpeme
TpemMa MpojeKTHOj JOKYMEHTALH]H;

aHaNM3Mpa IOKYMEHTAUHjy 1 Knacu(uKyje eneMenTe
TeNeKOMYHHUKALIHOHUX ypel)aja unu cuctema;

Bewxbe (no unkaycuma)

1. [punpema fokymeHTaLmje

e Bpcre npojekra;

¢ [Ipojekat curHanHo
TenexkomyHnukaunorux (CTK) cucrema;

e [Iponucu 3a nocraBsbame
TenekomyHukauuoHux (TK) ypehaja n
cucteMa (cTaHaapan);

e Cagpikaj npojexTHe TOKyMeHTallje
(rpaheBnHcka no3Bosa, aTecTH
npoussoljaua orpeme, pellebe o
BpLIEHY TEXHHYKE KOHTPOJE ...);

e KapakrepucTuke 1 OIIUTH NPHHLIMIH
pana nojeaunux Bpera TK ypehaja n
CcHCTEMA:

e [IpuHuunyn Hanajawa U KIMMaTH3ALHK]jE
TK onpeme;

e Cranjapau onpeme U Bpcre
cTaHIapIHHX MaTepHjana;

o Codreep 3a TeKCTYyalHy obpany
npojekra u nparehe AoKymeHTalmje;

e [lpaBuna o 6e30eHOCTH, MEPE 3alITHTE
Ha pany;

e MUspana kopucHuukor ynyrcrsa 3a CTK
CHCTEM.

Ha MOYETKY YHCHHKE YNMO3HATH Ca LW/bEBHMa
H HCXOAMMa HacTaee /yue}ba. NIaHoM pana u
Ha4Y“HHUMA OUCHHBaKA,

O6anum Hacrape
Hacraga ce peanusyje kpos:
« BexOe (62 uaca)

MecTo peaansaunje HacTaBe
e Bexbe ce peanusyjy y kabunerty

onpemMibEHOM pauyHapuma (1 yuenuk - |
pauyHap).

Ipenopyke 3a peannsaunjy HacTaBe

Be:x0Oe peanusosatH y rpynama no 10
YUEHHKa y Tpajaiby ol 2 WKOJICKA vaca no
LUHKITYyCHMA:

e [lpunpema JoKyMeHTaUK]e ... e (10)

® HM3pana rpauukor nena npojekTHe
JTOKYMEHTALIM]E wvvevreravenseraersnneeaseneens (16)
Bohene eBUACHUMIE. .ovierviaiiecriraernanns (8)
[TocTynak jaBHe HaDABKE .......ccvveeriruenn (8)
H3pana npojekTHe 10KyMeHTaLHje momohy
crielujanTH30BaHoT cOTBEPA .............. (18)

e [lpunpeMa IOKyMeHTALIHje 32 MATYPCKH
HCIUT .. (2)




eBieHTHpa u3MeHe y KoHurypaumjn TK cuctema n
YHece H3MeHe y rpaduiky 1eo npojexra H3BeieHor
cTama;

NPHKYIH, EBHACHTHPA W aXypHpPa MoJaTKe 0.
HacTaMM cMeTHama 1 ksaposuma Ha TK ypehajuma
HIIH CUCTEMUMA, BPEMEHY HbHXOBOT Tpajatba, HauHHY
OTKNambarha, Pe3yITaTHMa MEpetba, CTamy MEpHE
onpeme, YTPOLIEHOT MaTepHjaia U Pe3epPBHHX J1e10Ba;
BO/IM JIHEBHHK Pajia 0 W3BPILIEHHM PajJIHUM 3a1dlnma,
yuewfy 3anocineHnx U lbHXOBOM YUHHKY;

MPHIIPEMH 3aMHCHUK O PUMONpEnajn;

NpHKYNH peneganTHe nogaTtke o TK cucremy u
H3paai KOPUCHUYKO YITYTCTBO,

KOPHCTH CTPY4HY TEPMHHOIIOTH]Y.

2. HM3pana rpadmukor nena npojekTHe

AOKYMEHTaLH]e

Codpreep 3a rpaduuky obpamy npojexta
1 npatehe gokymeHTaimje (HIp.
AutoCad, MS Visio...);

I'pariuku €0 riiaBHOr NpojexTa u
TpojeKTa H3BEACHOT CTatba.

3. Bohemse erunenuuje

[Mpouenype 3a TexHuuky koutpony TK
ypehaja 1 cuctema (anroputam
NyuITama y pan);

BpcTe M HameHa MepHe orpeme,
MOTPOLIHOT MaTepHjaia i pe3epBHHX
ZenoBa;

Bpcre moryhux eBnjieHumja;

Pannu nanor;

JlHeBHMK paja (rpaljeBHHCKH IEHBHUK);
EBuieHUHja cMETILH H KBapaoBa 0
H3BPLICHOM CepPBHCHPAY (3aMUCHUK O
CepPBHUCHPAIbY):

3anucHUK O MPUMONpenajH;
EBuzeHLMja O CTakby 3alMXa W HAJIoT 3a
HabaBKy.

4. IMocTynak jaBHe Ha0aBKe

M3pana npeamepa 1 npejpauyHa;
Hspana nonyne;

Tenznepcka noKymeHTauMje 1
pacnucHBaibe Tenaepa: aedHHncare
OTILITHX KpHTEpHjyma (OMLLUTH YCIIOBH,
HCIYH:EH:E YCII0Ba npeiBuleHnx
3aKOHOM) M KpHTepHjyMa 3a u3bop
HajnoBosbHUjer noHyhaua (HajHIKe
LieHe, POKOBH MCMOPYKe, POK M HAYHH
naahatha, NoceOHN TEXHHUUYKH
KPUTEPHjyMH U CI1.).

e [loceOHy masiby TIOCBETHTH CaapKajy
NpojeKTa, H3paan TeXHHUKe
NOKYMEHTaLHje, MPONHCHMa H
cranaapauma sa uirpagmwy CTK cucrema u
MOHTaKY ypehaja.

e [lpatuTu TpeHaoBe y norneny codreepa,
Kao ¥ MpomHuce 13 061acTH NPOjeKToBamba 1
soljerba eBujenUMje.

e [lpeameTHH HACTABHUK MOMKE U3MEHHTH 10
10% npenopyueHOT canpxaja, a y3
carniacHocT ctpy4Hor seha 1o 20%.

e V OKBHpPY NpeaMeTa W3pajiuTH TeXHHUKY
nokymenTaujy 3a CTK cucreme y mkonu.

e [locneawy BexOy MCKOPUCTUTH 3a H3pady
JIOKYMEHTAaLHje 33 MaTYPCKH HCIHT.

Ouemnpame
BpenHOBate OCTBAPEHOCTH HCXOAA BPLIMTH

Kpo3:
1. npaherse ocTBApPEHOCTH HCXO/A;
2. TecToBE MPAaKTHYHHX BEILTHHA

(Ha Kpajy cBakor LHKJIyca Kpo3 KOHKpeTaH

palHy 3a1aTaK):

e [IpUMpeMa A0KYMEHTALHje Ha OCHOBY
3aXTeBa,

® u3paja W u3MeHa rpauukor jena
JOKYMEHTaluje,

e [OMYyHaBake PAIHOr HAJlOTa, IHEBHUKA
pana M eBHASHLH]e O CepBHCHPabY,
cTaky 3a1Mxa, Hajora 3a HabaBKky H
u3pajia 3amucHUKa O NMpUMonpeajH,

® y3paja npeaMepa u rnpeapavyHa u
MOHY/IE Npema yclIoBUMa TeHaepa,

® y3paja NpojeKTHe NOKyMEeHTaLuje y
CrHELHjaln30BaHUM cOTBEpY.

Hanomena:
[IpunpemMa JoKyMeHTaLHje 3a MATYPCKH
HCTINT Ce He OLEeibYje Y OKBHPY NpelMerTa.




5. W3pana npojekTHe fokyMeHTalHje momohy

CHELHjan30BaHor codreepa
* CodiTep 3a U3pajy npojexTHe
nokymenrauuje (Hnp. TeleCad Gis....).

6. [lpunpema JJoKyMeHTalH]e 38 MaTYPCKH
HCIUT
¢ TexHuuKa AOKYMEHTalHja CUTHAJHO-
TCNCKOMYHHKALUHOHUX CHCTEMA H

ypehaja.

Vkonuko Huje moryhe HaGaBuTH
JIMLEHINPAHK CH(TBEP 3a NOCTH3AME HCXHIA
KOPHCTHTH CiM4aH codreep ca GecniaTHOM
JIHLIEHOM.,

KOPEJALIMJA CA JIPYTUM MPEJAMETHUMA / MOJAYJIUMA
e CRBY CTPYYHM MOIYJIH H MPEJAMETH

¢ CHrHANHO TENeKOMYHHUKAUMOHHU CHCTeMH - 3 1 4. palpen




Hasus npeamMeTa:

MNPEAY3ETHHLITBO

Fonvmmu hona vacosa: 62 uaca
Paspen: YETBPTH
Lwbesn npeamera - PasBujatbe NOCIOBHUX H NPey3eTHUUKHX 3HAbA, BEIITHHA H MTOHALLAILA;
- PasBujame npemy3eTHUHYKHUX BPEAHOCTH M COcoOHOCTH /1a CE NPEeno3Hajy npeay3eTHUYKe MOrylHOCTH Y IOKAHO] CPEeIMHHI W IETYje Y CKIIaay ca THM;
- PazBujame MOCNOBHOT H NMPEAY3eTHHYKOT HAYHHA MHLIJEHA;
- PasBujatbe CBECTH 0 COTICTBEHHMM 3HabUMa M CMOCOOHOCTHMA M 1a/b0j NPO(heCHOHAIHO] OPHjeHTaLIHjH;
- OcnocobibaBaise 38 aKTHBHO Tpaxkerme nocna (3anoubasamse 0 caMmo3anolLabame);
- OcnocobibaBatbe 3a H3paly jelHOCTABHOT MJ1aHa NocioBamba Mane gupme.
MEXOIH OBABE3HH M ITPEMOPYYEHH
TEMA LIUWJLEBH [To 3appiueTky Teme };:?unk he 6uTH y cTamy CAJIP)KAJM IO TEMAMA HAYHH OCTBAPUBAIHLA MPOTPAMA
” Ha nouetky TemMe ydeHHKe YNo3HATH ca
2 . Pasym‘enaﬁ,e nojma u ® HaBe/le ajJieKBaATHE NMpUMepe ITojam, pa3Boj 1 3Hauaj npeay3eTHHIITRA; LIM/bEBUMA H HCXOMMA HACTaBe — yuetbha,
E = 3Hauaja NpeIy3eTHULITBA U3 JIOKATHOT OKPYKetba: [Tpothun M KapakTepPUCTHKE YCHEWHOT 71aHOM paja H HAaUHHIMA OLeHHBatbA.
= E TNpey3eTHHILTEA, ® Hape/e KAPAKTEPHCTHKE Mpe/ly3eTHHKa Npeay3eTHHKE;
5 % o0jacHH 3Hauaj MOTHBALHOHKX (hakTOpa y MoTHBH Npeay3eTHHKa; O6anun nacrase: ]
% g. ﬂpeno'jHaBaH,e NPENy3eTHHILITRY; TexHuke KpHTEijyMH 3a yTBpr}HBaH:E l'lpe;weT CE€ peanusyje Kpos3 chenehe obniike
g = ocobeHocTH ® JI0BEJE Y OHOC N0jMOBE NPEy3HMIbUBOCT Npeiy3e THHUKHX NPeHCTo3nLMja. HacTae:
= nNpeny3eTHHKA. U MPe1y3eTHHILTBO; BewxOe (62 uaca)
Hoznena onewer-a Ha rpyne:
PasBujatbe e oznaluipa U3 MHOLUTBA HJEja OHY Koja je [Tpouena nocnoBHUX MOryfiHOCTH 3a HOBH Onesberse ce ey Ha rpyne 1o 15 yuexnka
CrocoBHOCTH 3a NPUMEHJEHBA W Peaiia 3a OTNOYHILAEe MOCTOBHH MMOIYXBaT; NPUIHKOM peatn3alije BeKOH.
youaBame, OusHuca; SWOT anann3a-ocHOBH ;

PazBujame H npoueHa
NOCJIOBHHX HAE]A, MAPKETHHI IJIAH

opmynucarse 1
NPOLEHY MOCTOBHHMX
uaeja;

Yno3HaBame YUCHHKa
Ca eJ1eMeHTHMa
MApKETHHT TJlaHa;

Pa3Bujatbe cMucna 3a
TUMCKH pai.

® [peno3Ha pasininTe HAYMHE OTNOYHHAHA

nocna.

e youu mehycobHo nenosame Gakropa Koju

YTHUY Ha TPIKULITE;

® CaMOCTaTHO NMPHUKYITH NMOJATKE ca

TPHUIITA-KOHKYPEHIIN]a, TOTEHITH]aTHH
KJTHjeHTH, BEIHYHHA TPHHILTA;

® MpaBH NMOHYIy YCIyTe;
® pa3BHja MapKeTHHT CTPATErnjy 3a CBOjy

MOCJIOBHY HAEjY M MPe3eHTyje cBoj
MAPKETHHI TLIaH;

® paaM THMCKH Y YH4EHHYKO]j TPYIIH.

EnemenTy MapkeTuur mukca (SI1)-
MPOM3BOJL, YCIyra, UeHa, KaHanu
aucTpubyuuje, npomounja);

DaKTOpH NOCIOBHOT OKPYKeHba:
MOTEHLM]anHU KITHjeHTH, BeINYHHA
TPIKHINTA, TMPEKTHA H HHIMPEKTHA
KOHKYPEHLH]a, TPEHAOBH Ha TPKHIITY HTI;
EneMeHTH MapKeTHHT niaHa;

Pan Ha TepeHy-UCTpaXKHBakbE TPIKHUILITA;
BaxHOoCT THMa 3a NMPOLYKTHBHOCT Y MOCIY.

MecTo peanusauHje HacTaBe:

Be:xGe ce peanusyjy y kaGuHeTy / yHHOHHLH
(neo BexOH ce peanusyje v kabuHeTy 3a
UH(pOPMATHKY).




Ynpapbawe H oprauuzauuja

® Vro3HaBame yueHUKa
ca CTHJI0BHMA
pykoBohema.

HaBe/le 0cO0MHe YCMeIHOT MeHaUepa;
no3Haje pa3aHunTe yrnpapbadke CTHIOBE;
oGjacHi OCHOBE MEHALIMEHTa ycmyra /
MPOH3BO/IHHE;

yBuha 3Hauaj niaHupama 1 ogadupa
JbYICKHX pecypca 3a notpebe
opraHuzaimje;

o0jacHu 3Ha4aj HHOPMALIMOHUX
TEXHOJIOIH]d 3a CAaBPEMEHO MOCI0BaLE.

MenaumeHT QyHKLHje (TaHupatbe,
OpraHu3oBame, BOF)CI—E;C H KOHT]I)().I'IH)'1
MeHaumeHT CTHI0BH -(Npe/ly3eTHHK Kao
MeHayep);

OCHOBHa 3Hakba 0 YNpaBibaby H
JIHCPCTBY - AEMOKPATCKH CTHIL,
LEHTPAIM30BaH, nuce gep,... ;
MeHaumeHT yeayra npoH3Bobe -
YNpaB/batb€ NPOU3BOAHM PECYPCHMA,
yNpaBJbatbe CHPOBHHAMA U
NoaynpousBoanMa, ypaBbdibe
MPOM3BOIHHM TIPOLIECOM);
HudopmaloHe TeXHOIOTH]E Y MOCNoBaky
(nocnoBHH MH(POPMALMOHU CHCTEMH,
HHTEPHET, HHTPAHET H eKCTPAHET Y
NMOCoBaK:Y, EJIEKTPOHCKO NOCI0OBaAHE,
€JIeKTPOHCKA TProBUHA, UTI.).

[Ipamm OKBHP 3a OCHHBaIbLe H

[])yH'K]IHDHHEH e 1e1aTHOCTH

e Vrno3uapame ca
MpaBHUM OKBHPOM 3a
OCHHBAHE H
(yHKUHOHNCALE
AeaTHOCTH.

u3zabepe HajNoBOJLHU]Y OPraHH3aLHOHy H
npasHy (JOpMY OpraHH30Bakba JeNaTHOCTH;
NpHKYNH HHopMauHuje Koje cy noTpedHe
3a yCrelHo Boljere rnocna;

CaMOCTATHO CAUHHH WU MOTYHH NOCIOBHY
nokymenTaumjy (CV, nocnoBHa nucma,
monbe, 3anucHuK, obpacuu...).

3aKkoHcKe (popme OpraHn3oBatka
NIeNaTHOCTH;

HHcTutyumje u ndpacTpykrypa 3a
NOJPLIKY MpPeLy3eTHHILTBY.

INpenopyke 3a peajin3auujy Hacrape:

IMpeayieTHnTeo U npeayserHuk: [laru
npumep 100por npeay3eTHHKA WK N03BaTH Ha
jenad yac rocra -npeny3eTHHKa Koju OH roBOpHo
YUEHHLIMMA O CBOjUM HCKyCTBUMA. PasBujame u
NpoUEHA MOCJOBHHX HAeja, MAPKETHHT ILIAH:
Kopuctutn onyjy uneja 1 BoljeHe TMCKyCHje na
ce YUeHHIHMa TIOMOTHE Y KpeaTHBHOM
cMuLLbatby OM3HHMC Maeja 1 H300py peaite 3a
[aJbH paj Ha 10j. YUEHHLH Ce eNe Ha Tpyne y
KOjHMa OCTajy /10 Kpaja M pajie Ha 1el0BhMa
M0CJI0BHOT 1aHa. [pyre y4eHnKa OKybeHe
OKO jelIHE MOCIOBHE HJIEje BPILE HCTPAKUBAbE
TPKULITA 110 HACTABHMKOBHM YIIYTCTBHMA.
['pyne ydeHHKa y nocetama Majium npenysefinma
HH(OPMHULITY C€ 0 HAUMHY TIPABIbEIbA TIOHYIE U
CAMOCTAITHO [TPaBe MOHY/LY 33 NPHMEpP HHXOBOT
npenyseha.

¥Ynpasmbate n opranusaunja: onpehen opoj
4acoBa npema u300py HaCTABHHKA Y
uHopmarnukom kabunery. Jlatn ynyTeTsa
Y4YEHHLHMA TI€ 1 Kako Ja 10Dy 0 HEOMXOMIHNX
uHpopmaunja. Kopucturu cajrose 3a
NPUKYILIbake HHpOpMaUja (WWW.apr.gov.rs,
WWWw.sme.gov.rs; www.mspbg.rs...). [Tocera
cOLMjalTHAM MapTHEPHMAa Ha JTOKATHOM HHBOY
(onmwrtuna, punujane HaunonanHe cnysxGe 3a
3anolbasame, PernoHante arexuuje sa passoj
MaJIMX 1 cpe/ilbux npeayseha u cl.)




e Vno3HaBawe y4eHHKA MJIAHHPA NPOH3BO/HLY H TPOLIKOBE 33 CrpykTypa Tpolukosa (GpuKkcHH K
ca puHACH]CKUM COncTBeHH Ou3HHUC, BapHjalHIHK TPOILKOBH) U rpar

g acnexkThma npenyseha knacugukyje Tpolkose npeayseha u peHTabUITHOCTH;

F [ panme. u3pauyHa npar peHTabuinHocTH; [Tpuxonu u ryduum;

E cacTaBH (JMHAHCH|CKE U3BELITAje Y [Ipukynbate NoTpeGHUX nojaTaka Ha

g HajjeaHocTaBHUjO] (hopmu (OunaHe cTama, TEPEHY W IbHXOBA MMPE3EHTaLMja;

= GunaHc ycnexa H TOK FOTOBHHE OCHOBHH €IeMEHTH 1 OpraHH3aLHOHK

E npenyseha); MJ1aH 3a CONCTBEHY OM3HKC HAE]Y.

S npuKynu uHdopMaiinje notpebHe 3a

S NpOU3BOIHH H (PUHAHCH]CKH MIIaH U O

(=i U3BOpHMa (PHHAHCHPAlbA;

npesexTyje oapehenn neo nnana
MpOKM3BOAe/ (PUHAHCH]CKOT IaHa.

= * Ocnocob/baBame H3pajii je/IHOCTaBaH TNOCI0BHU MAaH (1e0 HW3pana uenosutor OU3HKHC nnaHa 3a
= YUYEHWKA BELLTHHH MOCAOBHOI M1aHa); COMCTBEHY OM3IHUC HIE]Y;
E npe3eHTaLuje pemMa yCcBOjeHO] NOCIOBHOj HAEjH ITpeseHTanja nojeAMHaYHUX / TPYITHAX
gz MOC/IOBHOT MNIaHa. MpPe3eHTyje NOCIOBHH NJIaH (1€0) Y OKBUPY OM3HMC NAaHOBa H JIMCKYCH]a.
2 8 CBOje THMCKE YJIore.
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YyeHHUKH NPOjeKT-Npe3eHTalHja Noc10BHOT
nnana: [lo3eaty Ha jenan yac rocra -
Npeay3eTHHKA 32 NpoueHy OU3HHC nianHa, Y
Npe3eHTalHjH KOPMCTHTH CBa PAcNoOKHBA
cpesicTRa 3a Bu3yanusauujy. [penopyka je na ce
Tema ,,YUEHHUKH MPOjeKT-u3pana u
Npe3eHTallja MOCNOBHOT MyaHa™ 3arno4yHe
npunrkoM obpalhuBama Teme . [TpoueHa
NocnoBHUX Haeja”. Ha oBaj HaunH npenasay
MOYE Ja HHTErPHLIE YYeHHYKH MPOJeKT TOKOM
HapeJHUX TeMa MpeaMeTa.

OuerwnBame:
BpenHogare 0CTBAPEHOCTH HCXO0/1a BPLUIUTH

Kpo3:
e npaherbe OCTBAPEHOCTH HCXOA;
e TECTOBE 3HaMba;

e TECTOBE MPAKTUYHHX BELITHHA.

Bpoj uacoBa no Temama:

[Npeny3eTHHIITBO U NpeAy3eTHHK. .......... (10)
PasBujare u npoLieHa MOCIOBHUX HAE)a,
MAPKETHHT THAH. .....cooiieeieiiintinssmesrennsins (12)
VpaB/bae W OPraHH3aALH|A. ..ceverrennnans (10)
IMpaBHK OKBHP 3a OCHHBAIbE H (PYHKLHOHUCAIbE
JNENATHOCTH. .o..coeeeereeaen (10)

EKOHOMH]A MOCTOBAA. ...ceeveveeirrerereranns (10)
YueHHUKH NpojekT-npe3eHTalnja nocjaoBHor
DT s s S s e B e s v e (10)

KOPEJALUMJIA CA IPYI'UM NNPEIMETHUMA
CBH ONuITE CTPYUHH MPEAMETH U CTPYHHH MOAYIH




MNMPAKTHYHA HACTABA

1. OCTBAPHUBAWE OGPA30OBHO-BACITUTHOI PAJA — OBJIMLIHA U TPAJAIE

HACTABA
PA3PE]L IMPAKCA YKVITHO
Teopujcka HacTaga Bexxbe [TpakTiuna HacTaBa Hacraga y 6noky
| 148 148
11 136 90 226

2. UUWJBEBH INNPEJMETA

PasBHjarbe HaBHKA 33 YyBaHbE 3/1paB/ba M NPUAPKABALA MEPA 3AILUTHTE Ha paly;
OcnocobsbaBarbe YHeHHKa 3a OpPraH30Bame paja i palMoHaTHO Kopuithieme eHepruje H MaTepujana;
OcnocobrbaBare yUeHUKA a KOPUCTE CTAHAApIle, HOpMATHBE, KaTalore U TeXHHYKO TEXHOOLLKY 10KyMeHTaLU)Y:
- OcnocobIbaBatbe y4eHNKa [a MPaBUIHO KopucTe ypehaje, anat u npudop;
- OcnocobsbaBare yueHHKa [a Bpllie MaLIMHCKE W pyYHe onepauuje Ha matepujanima (obenexaBatse, pesame, Typrujame, Oylueme);
Ocnocobrbapare yUeHNKA 13 H3BOJIE PANIOBE Y €ICKTPOTEXHHUKO] CTPYLH (IPHNpeMa Kpajera NpoBOAHMKA, M3paaa KabnoBCKUX cHOnmha, yrpaaka eNeKTPOHCKHX e1eMeHATa, MOHTAaXa 1
MOBE31BabE CNEKTPOTEXHHYKOr NPHOOpPa, MEpeta H HCIHTHBAbA);
PasBujatbe 0rOBOPHOCTH T1PEMA POKOBHMA, KBAIMTETY W [MPELH3HOCTH Y M0CIY;
Ocnocob.baBarbe yueHHKa 3a o0pany, paspajame, NoBe3UBabe, JIeM/beHe HHCTAIALMOHNX KadioBa i NPOBOAHHKA H MOHTAXKY HHCTANALOHE OMpeMe;
Ocnoco6baBarke YUeHUKa 3a MPojeKToBambe, H3paty, NylTambe Y pajl, HCMUTHBAE H OTKIIabathe KBApoBa Ha IITAMIAHHM TIo4Yama.

3. HA3UB U TPAJAILE MOJYJIA

Pazpen: npBu

Pen.op. HA3HB MOJVIIA Tpajaibe Moayna (YacoBH)
1. [TpakTHuHa HacTaBa y MallHHCTBY 36
2, [TpakTiuHa HacTaBa y €NEKTPOTEXHHLM 112

Paszpen: pyTH

Pen.6p. HA3HMB MOJVIJIA Tpajame Monyaa (HacoBH)
| TenexoMyHHKAaLHOHE HHCTANALIM]E U onpeMa 116
2. [lItamnane roue 110




4. UWJbEBH, HCXOJH, OBABE3HH U MNPENMOPYYEHH CAIPKAJH H HAYUNH OCTBAPHUBAIBA MOAYJIA

Haszugp Moayna: I'Ipamnlnm HacTaBa y MalUHHCTBY

Tpajame MoayJa: 36 uacoBa

LIHU/bEBH MOYJIA

UCXOJIHU MOIY.JA
[To 3aBpwerky Mmoayna yueHuk fie 6utH y ctamwy
pici

OBABE3HH U MPENOPYYEHH
CAJIPZKAJH MOJIYJIA

NMPEMOPYYEHE AKTUBHOCTH H
HAYHH OCTBAPHUBAIA MOAYJIA

OcnocobJbaBarbe yueHHka
3a UyBambe 3/IpaBiba v
NpHApKaBambe Mepa
3QLUTHTE HA Pay.

e [pHMEHbY]e 3alUTHTHE MepPe 01 MeXaHHUYKHX
noBpea;

e TpHUMelbYje 3alUTHTHE Mepe Ol MoKapa;

e KOPHCTH 3alUTHTHY OTpEMY.

ITpaBuMIHUK 3alUTHTE HA pajy;
Mepe 3awTute 041 noapa;
3alITHTHA onpema.

Ha noueTky Molyna yueHHKe YNO3HATH ca
LIMJbEBUMA M MCXOAMMa HAcTaBe / yuetba, M1aHOM
pala U HAYHHHMA OLCHHBaILA.

« KopucTHTH 3aKOH W NPABHIHNUKE 3alUTHTE Ha
pany.

« KopHcTHTH NpaBHIHHK O NPOTHBIIOKAPHO]
3ALUTHTH.

+ JlemoHcTpHparu ynotpedy 3aliTUTHE onpeme.

« [lpenopyueHo Bpeme 3a pealu3aunjy OBHX
canpikaja: 4 uaca

Ocnoco0paBame yUeHHKa
3a NpaBUJIHY MPUMEHY H
o/pKaBatbe pajuoHHIYKOT
anara.

= KopucTH ypehaje 3a oGpaxy marepujana;
¢ KOPHCTH anar 3a 06enexasarbe;

e KOPHCTH MEPHHM anar;

e KOPHCTH PYUHH allaT;

e oapxkaea ypehaje u anar:

e MpHMEbYje Mepe 3aliTUTe Ha pay.

PangnoHn4ky anar;

Anar 3a Meperbe (MeTap, LecTapH,
YHUBEP3aJIHO MOMHYHO MEPHUIIO, MUKPOMETap,
aybunomep):

[Mpumena u ofpxapare anara (Knewra,
oaBHjaun, Oypruje, OyunuLe, crere,
TecTepe, Typrivje, Hekuhu, KIbY4eBH, UTIL);
Xurujena paia;

Mepe 3awTuTe Ha paay.

o KopucTHTH CTpYyUHY JIUTEPATYPY.

« Kopueruru karanore npoussohaua ypelhaja u
anara.

o JlemoHcTpupaTu ynotpedy ypehaja u anata.

e JleMOHCTPHpaATH MOCTYNAK MEPEHba MEPHHM
anaTuMa.

« JleMOHCTpHpaTH HaUMH OpKaBamwa ypehaja u
anara.

» Tlpenopyueno Bpeme 3a peanusalmjy oBHX
canpiaja: 6 yacoBa

CTHame 3Haba 0
KapakTepHucTHKamMa
marepujana;

Ocnocobibapare yueHHKa
3a kopuuihemse cranaapaa,
Hopmamaa H TEXHHYKO
TEXHOJIOUIKE
NOKYMEHTaIIHj€e.

e IIPENO3Ha MeTajle M JIErype;
» KOPHCTH CTaHJap/e U KaTtajore Mpou3sona
(numMoBa, nmpoduna, xKuLa, nexajepa).

TexHuuke kapakTepUCTHKE MaTepHjana
(rBoxNe, yenuk, Gakap, anyMHHI]yM, OpoH3a,
MECHHT);

[Monynpon3Boau 1 NPOH3BOIH KOjH ce
KOpPHCTE. Y MALUHHCTBY (IJ104€, TUMOBH,
Tpake, KuLe, mpoduin, UeBH, JiexKajeBu,
MTIL).

¢ KOpHCTUTH CTPYUHY JIMTEPATYPY.

L] KO]JHCTHTH craHnapie, npornuce H Kkatanore

« Kopuerurn yzopke Merana, noaynpousBoae u
MpOU3BOJIE.

« TlpenopyueHo BpeMe 3a peanu3aLujy OBHX
canpiaja: 6 uacopa




Ocnocob/baBatbe YUEHHKA
3a OPraHH30BakLE pana u
pauuoHanto kopuitherse
eHepruje W MaTepHjana;

Ocnocob/bapatke yueHHKa
3a u3Bofere MaulHHCKHUX 1
PYUHHX OnepaLija.

KOPHCTH TEXHHUKO TEXHOJOLIKA YIYTCTBA;
obenexn npeamer pana;

W3BeJle MAlLMHCKE onepaiuje;

KOPHCTH OCHOBHE MAllIHHCKE eNeMeHTe.

Yutarbe TEXHHUKO TEXHOMOLLIKE
JOKyMEHTalMje:

Obenexaparbe MaTepHjaa;
TexHonoukH nocTynak npu obpanm
MaTepHjana; CeUEmhEM, TYPIHjabeM,
OylemeM, caBHjambeM;

OCHOBHH MaLIMHCKH eleMenTH (HaBojH,
HAaBPTKE, NOIOLIKE).

o KopucTiTH cTpyuHy nuTepatypy.

e (O06jacHUTH KaKo ce KOPUCTH TEXHHYKO
TEXHOJIOIIKA JJIOKYMEHTaluja.

o JIeMOHCTPHPATH KaKO CE MPaBUIHO
obenexasa npeaMeT Mpu odpaziu.

¢ JleMOHCTpHpaTH Kako ce yuspiuhyje npeamer.

e JlemoHCTpHpaTH NpaBUiIaH NOJOKA] TeNa W
npasuiHo Boherwe anata npu obpaan
MaTepHjana.

s O0jacHUTH KaKO ce OCTBapyje opraHusaluja
paxHOT MecTa H 3Ha4aj XHrujeHe pana.

« [lpenopyueHo BpeMe 3a peanuzalijy oBux
caapkaja: 20 yacopa

O0anun Hacrase
Moy ce peanusyje kpo3 ciesehe obnuke

HacTaBe:
e MpaKkTHYHA HacTara (YKYnHO 36 uacogpa).

e [lpu u3Bohewy NpakTHUHE HACTABE O/IE/bEHE
ce [enu y [IBe rpyne.

MecTo peanu3anije Hacrase
s paauoHuua

Ouemwupame

BPEIIHOBaH:.C OCTBAPEHOCTH HCXO01a BPLIWUTH
Kpo3:

1. npahewe ocTBapEHOCTH HEXO/1A;

2. npaliewe npaKTHYHOr paja;

3. Tect MPaKkTHYHWAX BEIUTHHAL

4. aKTHUBHOCT Ha 4acy.




Ha3us monyna:
Tpajawe Moayna:

[MpakTiyHa HacTABa ¥ CIEKTPOTEXHHIH
112 yacosa

HU/bEBH MO YJIA

HUCXO/IH MOJY.JIA
ITo 3aBpiueTKy MOIyNA yueHHK fie OUTH ¥ cTamby
na:

OBABE3HH U NPENMOPYYEHH
CAIPKAJH MOIYJIA

NMPENOPYYEHE AKTHBHOCTH U
HAYHUH OCTBAPHBAKA MOJY.JIA

OcnocoOsbaBakbe yHEHUKA
3a YyBatbe 3/1pasiba H
npuap KaBamka Mepa
3aLTHTE HA pajy.

* [IPUMElbY]E 3ALITHTHE MEPE OJ1 LITETHOT
yTHLIAja eNeKTPUIHE CTPYje:

¢ KOPHCTH 3aLUTHTHY OMPEMY;

« npyxu npey nomoh ynecpehexom ox yaapa
eleKTPHYHE CTpYje.

VTulgj eNekTpHUHE CTPYje Ha YOBeKa;
Mepe 3awtuTe Ha pany:
[Mpyxate npee nomohu.

Ha nouerky Monyna yyeHHKe yIO3HATH ca
LIMbEBUMA U HCXOIUMA HacTaBe / yuera, MiIaHoM
paza u HAYMHKUMA OLICHHBAbA.

o JIeMOHCTpHpaTH paj 3alTUTHHX CPECTABA.

+ JleMOHCTpHpaTH npyskatbe npee nomohu.

+ [lpenopyueno Bpeme 3a peanu3aunjy OBHX
canpiaja: 4 yaca

OcnocofmaBame yueHHKa
3a UNTame npojekara u
mema.

« nperno3Ha cuMGoNe Y TEXHHYKO TEXHONOLKO]
JOKYMEHTALM] 1}

« opabepe NOTpeOHE €NEMEHTE HA OCHOBY
cumbona;

e yupracumbone y JOKYMEHTaLH]y.

CumOonH 1 03HaKe Y CJIEKTPOTEXHHULH.

« KopucTUTH CTpYUHY IUTEPATYPY, CTAHAApIE
W MpoTIHce.

« KopHeTHTH TEXHHYKE NIAHOBE U MPOjeKTe
ENeKTPHYHNX HHCTANALIH]a U eNeKTPHYHE
weme ypehaja.

« [lpenopyueHo Bpeme 3a peau3aliijy OBHX
canpkaja: 6 yacoBa

OcnocobibaBame yueHHKa
3a kopuiuhemwe anara;
Ocnocobmasame yueHnka
3a OIPIKABALE anaTa.

« opnabepe W KOPUCTH anar;
e OJpKaBa anar.

ANaTH KOjU ¢& KOPHCTE Y ENEKTPOTEXHULIH;
Oppxasaibe anara.

« Kopuctutu katanore ypehaja u anara.

« JleMOHCTpHpATH NPHMEHY ajata.

o JleMOHCTpHpATH HAYHH OJIPIKaBaba anara.

« [lpenopydeHo Bpeme 3a peau3aliijy OBHX
caapkaja: 4 yaca

OcnocobbaBarbe yueHHka
3a NPUMEHY
CJIEKTPOTEXHHYKHX
marepujana;

Ocnocobmasarse yueHnka
3a kopuihewe cTaHaapia,
HOPMaTHBA H TEXHUYKO
TEXHOJIOLIKEe
JIOKyMeHTaluje.

« Tperno3Haje eleKTpoTeXHH Ke MaTepHjae;

. I'IO?.HajC MEXaHHYKE U CIICKTPHYHE
KapakTepUCTHKE MaTepHjana;

¢ KOPHCTH CTaHIapIe U KaTanore npoussoia.

[TpoBoaHuim (6akap, amyMHHHjyM, cpebpo,
3/1aT0), 0COOHHE U NMPUMEHA;
[ToaynpoBOAHULM (repMaHHjyM, CHITHLIMjYM),
oco0nHe U MpHMEHa;

H3onaunonu Marepujanu 1 AMeNeKTPHLN
(nepTHHAKC, KIMPUT, TYMa, NMpeLaH, JTHCKYH,
CTaKJI0, KepaMHUKd, MOPLLYJIaH), 0COOHHE H
NpUMEHa;

MarueTHu MaTepujany (MEKH ¥ TBPAH
MAarHeTHIM: (pepuTH, aTHUKO, MarHeTHIIM Ha
0a3mn peTKHX 3eMasba), ocodrHe W NpUMeHa;
[Tpou3BoaH KOjH Ce KOPHCTE ¥
ENIEKTPOTEXHU LM (KHLIE, KIIEMe, H30MalHOHe
Tpake, Oy:KHUpPH, H30NaLM]e, CTATHH MATHETH).

« KopucTuT cTpyuHy nureparypy.

« Kopucrurtu cranaape, npornuce U Karauore.

« KopucTHTH y30pKe MaTepujana 1 npou3BoJe.

« [lpenopyueHo BpemMe 3a peaaH3aliijy OBHX
canpkaja: 12 yacosa




Ocnocob/baBate yHeHHKa
34 MPero3HaBabe
MPOBOJIHKEKA KOjH ce
KOpHCTE Y

€NIeKTPOTEX HULH;

Ocnocod/baBatbe yHeHHKa
3a NpUnpemy u
HACTAB/batbe Kabna u
MPOBOIAHKWKA.

e MpEno3Ha eNeKTPOeHePreTeKe,
CNIEKTPOUHCTAIALMOHE, TEIEKOMYHHKALHOHE
H ONTHYKE KEﬁﬂOBC;

= OTBOpH KalJ, MPaBHUIHO CKHHE MIALT H
H30M1aLH]y TPOBOIHHKA;

e HACTaBH (MOBEXkKE) W H30JTYyje HACTaBaK;

s HanpaeM OKLE Y 3aBHUCHOCTH OJ1 3aBPTHba;

e 3ajJIeMH KpajeBe M nocTarjba Kabi manyquue u
(pacrone;

e CKHMHE H30J1all1]y, HACTaBH W H30/IYje
TNPOBOIHHK.

EnexTpoeHepreTcky KabioBH;
EnexkTpouHCTANALMOHM MPOBOIHHLI
TenexomyHHKaHOHN NMPOBOIHHULIN;
OnTnukH kabJIoBH.

KOpHCTHTH KaTanore paziuuUTHX
npousBoljaya kadnoea.

Kopucturn kabnoge.

JleMOHCTpHpATH OTBapame KadloBa,
NpHIIpeMy KpajeBa H HacTaBJbakse.
HCMOHCTPHPBTH HeMupame nNpoBoJAHHKa H
m3pany cHonuha,

[MpenopyyeHo BpeMe 3a peann3alnjy OBHX
caapwxaja: 4 yaca

Ocnocob/saBame yHeHHKa
3a noBe3nBame npubopa
KOjH C& KOPUCTH Yy eNeKTpo
H TeﬂeKOMYHHKﬂl.lHOHHM
HHCTanaumujama.

« noBexe nomohy NpoBOaHHKAa OCHOBHH
eNIeKTPOHHCTATALHOHH TPHOOP;

« rnosexe nomohy npoBoaHKKa
TeIeKOMY HUKaLMOHH npubop.

Enexrpouncranauuonu npudop (ocurypaun,
MpeKuaayH, yTHUHHULE, CHjalnyHa rpia);
TenexomyHukauHoHn npudop (pernere,
TejeOHCKa NPHKbYUHHLA, TeNe(OHCKH
YTHKau).

Kopucrturn karanore nponssoljaua.
HSMOHCTPHPBTH MOHTaXKY H NMOBE3HBAE
ornpeme y cTpyjHO KoJo.

JlemoHcTpupaT MeToe 3a yTepljueame
ucnpasHocTH npudopa.

HanpaeuTn BexGe Ha MOHTAXKHIM nJlovama.
Besxbe paguTu y uMkiycy.

IMpenopyueHo BpeMe 3a peanusalinjy OBUX
caapzxaja: 24 yaca

OcnocobsbaBatbe yueHHKa
3a paj ca HHCTPYMEHTOM.

. KOPHUCTH aHAJIOTHE M AUTHTAJIHE MEPHE
HHCTPYMEHTE;

e [OJECH MHCTPYMEHT (jeIHOCMEpHa,
Hau3MEeHWYHA CTpyja), olabepe MepHO
noapy4je;

*  OQIpPEIH KOHCTAHTY aHANIOrHOI HHCTPYMEHTA]

e H3IMEPH OCHOBHE CNEKTPHYHE BEJIHUHHE!
HANOH, CTPY]y, ONMOp H KanalHTHBHOCT.

VHUBEP3AIHH AHTHTATHH HHCTPYMEHT;
VHuBep3anHu aHANOTHH HHCTPYMEHT.

JleMOHCTpUpPaTH pajL ca MHCTPYMEHTOM.
H3spiunTy Mepera Ha MOHTAXKHHUM MJ104ama.
INpenopyyeHo Bpeme 3a peann3saiijy OBUX
caiapraja: 22 yaca

Ocnocod/baBarbe yueHHka
3a MPHKIbYYEH:E
MOTpoILaYa Ha U3BOP
CJIEKTPHYHE eHEprHje.

e PpasliKyje CUCTeMe HAH3ZMEHHYHE
jenHocmepHe cTpyje;

e NPHKBYYH MOTPOLIAYE HA HIBOPE EIEKTPHUHE
eHepruje.

W3sopu jeanocmepHe cTpyje (ranBaHckm
€JIEMEHTH, UCTIPaB/bavyH, aKyMyaaToOpH);
H3Bopu Hansmennune cTpyje (tpodazuu u
MOHO(A3HU CHCTEM),

TMpukazati U3BOpPE jeIHOCMEPHE CTPYje.
HEMOHCTPHP&TH NOBE3HUBaKLE NMNOTpoLIa4a Ha
H3BOP.

JlemoHeTpUpaTH NOBE3UBAKLE NOTPOLLIAYA HA
CHCTEMe Hau3MeHHYHe CTpyje.
IMpenopyueHo BpeMe 3a peann3alijy OBUX
caapxaja: 4 yaca

Ocnocob/baBame yHeHHKa
3a JeMJbese.

= opaabepe onpeMy W MaTepujan;
« U3BElE MPHIPEMY 3a IeMIbetbe;
e M3BPUIM JEMJbEHE.

Cnajarbe NMPOBOAHHKA JIEMIbEHEM;
JleMIberbe Ha WITAMNAHO] MIOYH.

KopHCTHTH cTpyUHY JTHTEpaTypy.
JleMoHCTpUpATH crajarbe NPOBOLHUKA
JIEMIbEHEM.

JleMOHCTpHPATH JIEMJbEILE HA IITAMNAHO]




NJI0YH.
« [IpenopyueHo BpeMe 3a peanu3alujy OBHX
caapikaja: 6 yacosa

OcnocodbaBame yHeHHKa
34 HCMUTHBAKE H YIPpajiby
NacUBHHX elleMeHara.

onabepe Ha OCHOBY 03HaKe OTMOPHHE,
KOH/IE3aTOp W KajleM:

MCINTA HCNPABHOCT EJIEMEHATA;
3AMEHH W yrpaau NacHBHE eNEMEHTE Y
oarosapajyhe cTpyjHO Koo.

OTnopHULHM (HauMH W3paze, BpcTa,
oDenexapare, NpUMeHa);

Konzesaropy (HauuH u3paje, Bpcra,
obenexaparme, NPUMeHa);

KanemoBu u TpaHcopmaropH (mpopauyH,
u3paja, npuMeHa).

« Kopuerurn karanore npouseohaua.

o JleMOHCTpHpATH NPOBEPY HCIPABHOCTH
MacHBHUX eNeMeHaTa.

o JleMOHCTpHpATH YTpantby W MOBE3HBAE
eJIeMeHaTa Y CTPYjHO KoJlo.

« Hanpasutu BexOe Ha makeTama.

» [lpenopy4eHo BpeMe 3a peanu3aLujy oBUX
caapxaja: 26 yacosa

Obanuu HacTaBe

Monayn ce peanunsyje kpo3 cnenehe obnuke
HACTaBe:

« npaktuiHa Hactasa (112 vacosa).

o [TIpu u3sohetby NpakTH4YHEe HACTABE OJEIbEE
ce Jlenn y JIBe rpyne.

MecTo peanusauuje HacTaBe
«  paaMoHHuA

QuernBake

B]JGHHOBEIH)E OCTBApCHOCTH HCXOOa BPLUHATH
Kpo3:

npaherbe OCTBApPEHOCTH HUCXOa!
npalietbe npakTHYHOT paja;

TECT l'IpﬂKTH‘IHHX BELITHHAL

AKTHBHOCT Ha Jacy.

B




Hazup moayna:
Tpajame Moayna:

TenekoMyHHKaUHOHe HHCTAIALHjE H onpeMa
116 yacoBa

HHbEBH MOIYJIA

UCXO0IU MOAYJIA
Ilo 3aBpieTky Moy/ia yueHuk fie GUTH y cTamy
Ja:

NPEMNOPYYEHU CAIPXKAJU MOAYJIA

HAYUH OCTBAPHBAIbA MTPOTPAMA

« OcnocodibaBame yHeHHKa
3a 0Opany, pasdpajatbe,
TIOBE3HBALE, JIEM/bEHE
WHCTANAMOHUX Kabnosa H
NPOBOHUKA H MOHTAKY
HHCTATAaLNOHE OfpeMme.

®  HABEJE BPCTE H KOHCTPYKTHBHE €JIEMEHTE

TK kabaosa u npoBOaHUKA;

®  [pUMpeMH anat v Matepujan 3a obpamy u

MOBE3HBakE HHCTANALMOHUX KabloBa Ha
perneTe U KOHEKTOpe:

e o0paau MHCTanaluMoHe kabnose, pasdpoju u

MOBEKE Ha PETNETE W KOHEKTOPE,
YOYUABAKEM W KOHEKTOBAHKEM,

. HAaCTaB/bd H 3a/IEMH HHCTAIALIHOHE

MPOBOIHMKE W KabOBe Ha perneTe W BpLUIA
TMETERE JKUMHE (opmMe;

e 00jacHu BpCTE M YJIOTY HHCTANALMOHE

onpeme u ypehaja:

e 00jacHHM BPCTE M YJIOTY OCHTYpPakha 1

y3eMibeHha Tened)OHCKe HeTanaluje, onpeme
v ypehaja;

. MOHTHpPAa HHCTAJIALHOHY ONpeEMY H

eJIeKTPHYHO OCHrypate ornpemMe u ypehaja;

®  u3panu TenedoHcKy uHcTanauujy 3a 3 Td

MpHKJbYYKa;

e ObjacHM BPCTE M Y3pPOKE MOjaBe CMeTH:H U

KBapoBa Ha TenehOHCKHM HHCTanalujama;

e dcnuta TefeOHCKY HHCTanaUujy u

OTKJIOHH CMETHE U KBAPOBE]

®  W3IBPLUH PAHKHPALe Y OPMaHuMa

KOHLIEHTpauHje;

e  3aBplUaBa TENCKOMYHHKALHOHE kabioBe ¥

OpMaHHMa KOHLEHTpaL1je;

. H3paJH W NMOBEKE 3alITHTHO Y3EMJbEHHE HA

onpemy.

TenexoMyHHKaUHOHH Kab/loBN, BPCTE H
KOHCTPYKUMOHH enemeHTH. O3HauaBakse;
MHeTanaunony npoBoAHHLM 1 KalIoBH ca

DakapHUM NPOBOJAHUIIMMA, KOAKCHjATHH KaOloBH,

UTP kabnoBu — BpCTe H KOHCTPYKLIMOHH
eIIeMEeHTH:

Marepujanu 3a n3oJaunjy HHCTaNAUMOHNX
NPOBO/IHHKA H Kab/oBa,

EnekTpH4He H NPeHOCHE KapaKTePUCTHKE
MHCTANALMOHNX Ka0I0Ba W MPOBOLHHKA;
Onpema u ypehaju 3a Tene)oHcKe MHCTANALM]E —
pa3BOHM, YBOIHH U U3BOLHH OPMAHH,
OCHIYpa“uKH CIOTOBH, OCHIYPaUH, y3eMIbHBaYH,
pernere KRONE u ocTano;

Buwenurckn 1 BNC KOHeKTOpH 3a KOaKCHjalHe
kaOnose;

CremujanHa KibemTa 3a o6pany kabnosa u
KOHEKTOBaHE,

Anat 3a ynyuaBare NpoBO/IHHKA Y PErjieTe;
Jlemunuue, yHuBep3anHi HHCTPYMEHT H OCTAH
MHCTANALMOHH anaT;

Mukpo-tenedoncka kombuHaumja (MTK), Tectep
3a KOHEKTOBaHe KadNnoBe, UCITHTHBAY
MPOBOAHOCTH (THie),

Cranjapiu 1 NponucH 3a uspaay Tene(oHcKux
HHCTANalfja, TeJeKOMYHHKALHOHE ONpeMe H 3a
ocurypame teneoHckux ypehaja u onpeme.

Ha noueTky Momayna yueHHKe YNO3HATH Ca LHJbeBMMA
H MCXO/MMA HAcTage / yueka, MiaHoM paja u
HAYMHKMMA OLIEHHBAKA.

O6anuy Hacrase
Mogyn ce peanusyje kpos ciesehe obnnke Hactase:

® paxktuyHa Hactasa (68 yacosa);
e HactaBa y Onoky (48 uacosa).

Topnena oae/bersa ua rpvne

Onesmerbe ce nenu Ha rpyne a0 15 yuenunka
NPUJIHKOM peann3aLije:

® [IPAKTHYHE HACTARE,

* 010K HacTase.

MecTo peasnn3aumie HacTaBe
e [IpaxkTHuyHa HacTaBa ce peanusyje y KabHHeTYy.

MNpenopyke 3a peann3aunjy HaCTaBe

o [IpenMeTHH HACTABHMK MoXe U3MeHUTH 1o 10%, a
y3 carnacHoct CtpydHor eeha 1o 20%
Mpernopy4eHor caipxaja;

o [Ipunykom peanusauuje NpaKTHYHE HACTABE
YUeHHIINMa ce 1ajy TEOpPHjcKa YNyTCTRa 3a pan;

* V okBHpY HacTaBe y OJOKY, Kojy Tpeba
peanu30BaTH Ha Kpajy MOMyJa, H3BPLIMTH
MPUIIPEMY YUEHHKA W NPOBEPY OCTBAPEHOCTH
ucxona.

Ouewnpame
BpenHopatbe 0CTBAPEHOCTH HCXO1A BPLIHTH KPO3:

. npahe}he OCTBAPEHOCTH HCXOOa.:
* TECTOBE 3HaHA,
¢ TECTOBE NPAaKTHYHHX BELUTHHA.




Hazue moayna:
Tpajame moayna:

LlTamnane niaove
110 yaca

UCXOJU MOAYJIA

ﬁgﬁ?ﬁﬁ IMo 3aBpueTky Monyia yuenuk he Gutny | TIPEMIOPYYEHH CAIPKAIN MOJYJIA HAUMH OCTBAPHBAIA IIPOTPAMA
cTaiby 1a:

e OcnocodbaBarbe | o HaBelac v OﬁjaCHH BPCTE, KApakKTEPHCTHKE, . E.I'leKTp()HCKe KOMITOHEHTE - NaCHUBHE K Ha NOYETKY MOIYJia YHEHHKE YIIO3HATH ¢a LH/BEBHMA H HCXOAHMa
YUEeHHKa 32 YJOrY W NPAKTHYHY PHMEHY TTACHBHHX axTuHe (Bpere, cum00JIn 1 HacTaBe / yuera, MJIAHOM Paia H HAUHHIMA OLEHHBabA.
npojel{TDBaH:e, CACKTPOHCKHUX KOMIMOHEHATA ¥ KapaKTepHCTHKe}:

H3panuy, eNeKTPHUHAM KONHMa; « QuuTaBame W MepeHe BPEIHOCTH ObanuH HacTaBe

NyLITakEe Y paj,
HCOHUTHBAKE H
OTKJlahathe
KBapoBa Ha
lraMraHum
ninoyama.

®  U3BPIIH OYHTaBalLe BPEIHOCTH H H3MEPH
OTMOPHOCT M HCMIPABHOCT MACHBHHX
€NIEKTPOHCKHX KOMMOHEHTH;

® o0jacHu ¥ HaBeJe BPCTE, KAPAKTEPHCTHKE,
YJIOTY H NPAKTUYHY NPUMEHY aKTHBHHX
€JIEKTPOHCKHX KOMMOHEHaTa y
CJIEKTPOHCKHM KONMMA,

®  OJpeaH BPCTY, THI TPAH3HCTOPA M AMOIE U
HUX0BE €IKEKTPOJE H HCIPABHOCT
MEpEHEM;

®  HaBelle M 00jaCHH BPCTE, KAPAKTEPHCTHKE
W MIPAKTHYHY NPHUMEHY HHTerPHCAHMX
Kona;

*  HaBele H 00jacHH BPCTE, KapaKTEPHCTHKE
H MPAaKTHYHY NPUMEHY MHKpo(OHa,
c.nymannua H OCTAIMX KOMINOHEHTH Y
€JIEKTPOHCKAM KOIMMa;

®  HCIUTA HCIIPABHOCT MUKPO(OHA,
CHYLIAIALA W OCTATHX KOMIOHEHTH
€JIEKTPOHCKHX KOJA M 3aMEHH HIIH
TIONIPaBH HEHCTIPABHE JIE/IOBE;

*  ypaau crieun(puKaLmjy norpedHHx
KOMIOHEHTH U3 KaTajaora Ha OCHOBY jare
€JIEKTPHUHE LLIEME;

®  KOpHUCTH COPTBEP 3a NPOjEKTOBAE
LITAMMIAHKX TUI0YA U KPeHpa ONTHMAJIHO
peleme NpojeKTa mTaMnaHe nioye;

®  ONHILIE TEXHONOWKH MOCTYNaK uipaie
ITamMnaHe miaoue;

®  Hampasi WITAMMAHY NJIOYY HA OCHOBY
NPOjeKTa M HCMHUTA HCTPABHOCT Be3a Ha
LWITAMNaHoj M1o4m;

MACHBHUX KOMIOHETH;
« Jlnose - BpeTe, HCMHTHBAKE HCTIPABHOCTH,
olpeljuBarbe aHOJE M KAaTO/le YHHMEPOM;

« TpaH3ucTopu - BpcTe, oapeljuBambe THIA
TpaH3HCTOpa W eroBux enekrpona B, E, C
M MCNIUTUBAE UCTIPABHOCTH;

« Hurerpucana xona, MUKpOQOHH,
CIYIIANHIIE H OCTANle eJIeKTPOHCKe
KOMTIOHEHTE;

« AHanoriu TenedOHCKH anapaTy;

e EnextputHe eMe e1eKTPOHCKHX KONa;

e Karanosu 3a eIEKTPOHCKE KOMIOHEHTE;

e H3B0op noTpebHUX KOMNOHEHaTa ca
enexTpuuHe weme nomohy kartanora;

® ATMIHKaruBHH cO(TBEP 3a MPOjeKTOBAE
IITAMNAHKUX TI0YA (YKOJIMKO NMOCTOjH
notpeba);

¢ [lepTuHakc niova 3a U3pamy WTaMnaHe
nioue;

e TexHONOLIKH NOCTYNAK H3paae
IITAMMAHHX TI0YA;

e HauuHu McnUTHBaba HCIPABHOCTH Be3a Ha
WITAMAAHO] MIOYK;

e [locrynak nemsbersa 1 npudop 3a
NIEMIbEHE U OLNEMIbHBAILE KOMIIOHEHATA;

e HHCTpyMEeHTH 3a HCIIHTHBAKbA
KOMTOHEHATA W BE3a Ha 1jovaMa
(YHHBEP3ANIHH HHCTPYMEHTH, CHIHAI
reHepaTop, OCLMJIOCKOT, H3BOPH Hamnajamba)
M OKHBJbABAH:E LITAMIIAHE [104e;

e SMD TexHonoruja u NpoLec cepujcke
MPOU3BO/IbE;

Monyn ce peanusyje kpos cneaehe obnuke Hacrase:
« MpakTHuaHa HacrtaBa (68 uacosa);
« HacTagay 6noky (42 yacoga).

Hoaena ofe/beba na rpyne

Onesberbe ce [enu Ha rpyne 10 15 yueHHKa NPHIHKOM
peanuzailuje:

® [PAKTHYHE HACTaBE;

® HacTame y 6J0Ky.

MecTo peanusaunje HacTaBe

e [IpakTHYHa HACTABA CE Peau3yje Y AeNOM Y pauyHapCKOM
KaOMHETY M HEKOM JIpyrom oarosapajyhem kabunery;

* Hacrasa y 6noky ce peanu3syje y oaropapajyhem kabuety u
npenysehuma koja ce GaBe U3pasoM LUTAMIAHNX NJOYA.

[Mpenopyke 3a peajusauujy nacrase
e [IpeameTHu HacTaBHUK MOKe u3MeHHTH 10 10%, ay3
carnacHocT Crpyusor seha no 20% npenopyueHor caapiaja;

e [Ipu peanusauuju NpaKTHUHE HACTABE YUEHHLMMA j& HEOMXOIHO
natu oarosapajyha TeopHjcka ynyTcTBa U NOACETHTH HX Ha
caapxkaje koje cy nponazunu kpos OET1, enekTpoHuky u
[IpakTHuHy HacTaBy y MpPBOM paspemy.




MOHTHPA (3a1€MH) KOMIOHEHTE Ha
wTamnady miouy, uzadepe oaroeapajyhe
WHCTPYMEHTE 32 MCIIUTHBAE LTaMITaHUX
MI04a W W3BPLIN BUXOBO HCMHTHBAKSE,
OTKJIOHH IPELIKe H KBAPOBE HA LITAMIIAHO]
U104 H;

OIMULIE NOCTYNak MouTake SMD
KOMIIOHEHATa H TPOLIEC CEPHjCcKe
NPOM3BO/IKE ITAMIAHWX MJI0Ya.

Mexoan koju ce oaHOCe HA 1E0 NpeameT:

KOPHCTH CTPY4HY TEPMHHONIOTH]Y Y OBOj
obnactu;

MPHUMEHH MEPE 3ALUTHTE HA paily:

MPHMEHH MPENopyKe 3a HHCTaNalHjy
ONpEeMe H 3aLUTHTY ONpeME Ol KBapa
MPOY3POKOBAHOT HENPAaBHIHHM PYKOBAEM.

[Tponucany cTannapay 3a upasy
TaMnoaHux njao4a;

JleMuIMLE ¥ CNELHJUTHI HACTABLM 34
NeMJbers€ U O/LIeMIbHBaLE HHTErPATHHX
KOITa, YHHBEP3ATHH HHCTPYMEHTH H
CIIEKTPOHHUYAPCKH anar.

INpunpema 3a U3paay wWTaMnaHe rio4e MOJKe ce peanr3oBaTH
Kpo3 npeaMeT Annukatueau nporpamu/Moaya - Codreep 3a
noTpede y eNeKTPOTEXHHLIN Y IOFOBOPY €A HACTABHHKOM KOjH
ra U3BOJIH HIIH Y OKBHPY l'[pam‘ulme HacTaBe Kpo3 MOy
IllTaMnane maoue, YKOITHKO TTOCTOj1 MoTyhHOCT KopHinhea
pauyHapcKkor kabHHeTa.

Y 3aBHCHOCTH 01 MOI‘thOCTH KOPHCTHTH HEKH O]1 HOBHj HX
CO¢|TB€]J& 3a npojex’rosa}be LaTaMnaHux 1jao4a.

VY okBupy HacTtase y OJOKY peain3oBaTH NPOJeKTHH 3aaTak KojH
CapIKHU:
I, Enextpuuny wemy H crieuudukalmjy KOMIOHEHaTa;
2. Tlpunpemy nojanore u W3pajy WTAMNaHe niove:
3. MoHTaxy KOMIOHeHaTa W IPOBEPY MCMPABHOCTH CKIIOMA;
4. Tlpe3enToBarme NpojeKTHOr 3a4aTKa W IEMOHCTPALHjy paja
CKnorna.
3a peanusaljy NpojeKTHOT 3aaTka MOKe Ce MpelBHAETH
rpynHU paj (10 3 ydeHHKa y IpynH) Wik HHIMBHIYATHH
pan y cknaay ca moryhHocTuma.

HHBO CII0KEHOCTH €JIEKTPHYHE LIEME NPHAATOAHTH TPei3HakY
YYEHHKA.

TMocnentsu HEXO KOjH ce OHOCH Ha TO J1a OTHLLE MOCTYNaK
MoHTake SMD KOMIOHEHaTa W MPOLEC CEPHjCKe NPOH3BOIE
IITAMNAHKX M7104a, peannsyje ce y OKBUpY ONOK HacTaBe y
onrosapajyhum npenyszehuma (koja ce 6aBe npolecom cepujcke
NpoH3BOke U MoHTakoM SMD kommnonenara) . Ha kpajy 010k
HacTaBe YUeHHLMN MOAHOCE MUCMEHH H3BEILTA).

V okBupy Hactase y 010ky, kojy Tpeda peanus3oBaTH Ha Kpajy
MOJyJa, H3BPLINTH NPHAPEMY YUEHHKA M MPOBEPY OCTBAPEHOCTH
nexonaa,

Ouetbnpatbe
BpenHoBate 0CTEAPEHOCTH UCXO0A BPLLUTH KPO3:

. npaﬁeu;e OCTBAPEHOCTH HCX04al
L] TECTOBEC 3Hakha.

. TECTOBE NMPAKTHYHUX BEWITHHAZ
. CaMOCTAIHH NPaKTHYHH pal.

KOPEJALMUJA CA APYTUM IPEAMETHUMA/MOAYJIUMA
e Xemuja, OcHoge enextporextuke, Enexrponnka




b: W3bOPHU CTPYUYHH NMPEJMETH
OCHOBE MPOTPAMHPALIbA

. OCTBAPUBAILE OBPA3OBHO-BACIIUTHOTI PAJA — OBJIMLH U TPAJAILE

HACTABA
PA3PE]] [TPAKCA YKYIIHO
Teopujcka HacTaBa Bexoe [lpakTHuHa HacTaBa Hacraga y bnoky
I 68 68
v 62 62

. HWJbEBH IMPEAMETA

VcBajarbe OCHOBHHX TEXHHKA MporpaMHpara;

[Mucame nporpama paminuuTHX THIOBA CIOKEHOCTH:

[Micame cIOXeHHjHX Mporpama;

Ycaaja&.e OCHOBA 3a Jajbe, CAMOCTA/IHO CTHLAKE 3Haha M yCaBpllaBame Yy obnacTi nporpaMupama.




3. UWJbEBH, HCXOAH, OBABE3HH U INIPEINOPYYEHHU CAJIPYKAJU U HAYHUH OCTBAPUBAIA IMPEAMETA

Tpehn paspen

Haszus npeamera:

OcHoBe nporpaMHparba

lopnwmby GpoHa yacosa: 68 uacosa
HCXO/1Hu
TEMA LN/bEBH ITo 3aBplieTKy TeMe yueHHK he GUTH y cTamy Osct?u?)gr‘]ﬁ ";gq.g;’:;fr“ HAYHWH OCTBAPUBAIbA ITPOTPAMA
aa:
e VcBajame OCHOBHHX | ® o6jacHM yJIOTY M 3HAUaj MPOrpaMCKHX [Mojam codyreepa. Ynora codreepa y
3HaAa 0 jesmnka; pauyHapy; Ha novertky Teme yueHHKe yno3HaTH ca
s nporpaMupatby ® HaBejle OCHOBHE THIOBE IPOrPaMCKHX je3HKa [TporpaMcky je3niu, HCTOPH]CKH pasBoj, LMJBEBHMA H HCXONIMMA HACTaBe / yucHha,
g MpOrpamMcKiM u objacHu paznuke mMelhy wuma; rozena u oco0HHe; TJIAHOM pajia i HAYHHAMA OLIeHHBAbA.
& Jesnurma. ® KOPHUCTH OCHOBHE ONepaluje pasBojHOT Pa3sojHo okpy#erse. Komnajnep u nuHxep
g OKpYKeHa 3a Mucame nporpama. (komaHze eaurtopa, ypehueare, npesoletse O6a1un HacTase )
Y W W3BPLUIABAKLE NPOrpaMa); [peamer ce peanusyje kpo3 cneaehe obnuke
g IMojam cuHTAKCe W CeMaHTHKE nporpamckux | HACTaBe:
] jeanka; ¢ Bemxbe 68 yacora
g CHHTaKCHU IHjarpamu;
= BekycoBa HoTaLmja. OKBHpHH Dpoj 4acoBa No TeMaMa
-1
= e [Iporpamupare pauyHapa
& AJITOPUTMHE  .ocssiissessvsassassasessassisisnassuasnss
- - - - - - e CTpyKTypa je3uka W THMOBH nojataka ..4
e VYcBajambe HOBOT & oGjacHu nojam anroputma. Harene ceojcTea JeduHuunja u cBOjcTEa AITOPHTMA; o VI3DA3H U HAPEIGE weooooereeereerreressssessessn 6
HAuHHa ajiropuT™Ma; 3apnarax u anroputam. ['paduuku 3amuic o TOK MpOrpaMa i YNpas/bame M3BPIIABAMEM
pazMHLLLIbatba, ® Hanuile W TeCTHPa alirOPHTAM Ca MPOCTOM aNropuTMa;
NpeLHU3HO JIMHUjCKOM CTPYKTYPOM: Ananusa npoonema. Etane pemasaiba .
d]opglyﬂ}lcalbe ® Hanuile U TECTHPA alropHTaM ca 3aparka. [IpoBepa HCNpaBHOCTH anropuT™ma; | o | A S
npooJema, npaBuiiHa a3rPaHaToOM CTPYKTYPOM: : 4
= asanma aﬂrcI:JpHTMEt o 5anupme H TecmppB; a.r{rpopwram ca E[;iin?;?ifg;imlm:éropmama * DyuKuue i CIPYKIYPE NPOIPAM........ 10
= ’ e BullleIHMEH3HOHATHH HU30BH ......cc....e... 8
= pali OTKIIathakha LMKJITHYHOM CTPYKTYPOM.
& dopmantux n o (CTPHHIOBH: :mnsinaiavaimnasainaiani 6
= NOTMYKHX rperiaka.
< Nopena onemema na rpyne

BesxOe ce peanusyjy y rpynu no 10 yuenuka.

MecTo peanunsaumje HacTape
BewxOe ce peanusyjy y kabuHeTy 3a
HH(OPMATHKY.




H3pasn n napenbe

OcnocobibaBame 3a
nucame nporpama ca
NPOCTOM JTHHHjCKOM
CTYPKTYPOM.

Haruile H TECTHPA MPOrpaMe ca npocToM
JIHHHJCKOM CTPYKTYPOM Y KOjUMa Ce KOpHCTE
APUTMETHYKH W JIOTHYKH H3Pa3u;

HamnuLle | TecTHpa fnporpame ca
CTaHAapAHUM (YHKLIHjama.

OnepaTopy je3uka. ApHTMETHUKH
oneparopu. Oneparop nojene BPeAHOCTH.
Penaunjckn oneparopu. Jlornuku
oneparopu. [1peeHcTBO oneparopa. U3pasu;
JlonatHu onepaTopH Jlofielie BPeHOCTH.
OnepaTopu HHKPEMEHTHPaba U
JIeKpEMEHTHPAbA;

Cranpapase yHkumje.

Tok nmporpama u ynpagp/bame
H3BpPLUABAI-EM

OcnocodbaBambe 3a
nucamwe NporpaMa ca
pasrpaHaToM
CTPYKTYPOM.

HarMie U TECTUPA MPOrpamMe y Kojuma ce
KopucTH Hapenba rpanama (if, if — else);
HarHILIe U TeCTHpa Mporpameca
BUILECTPYKHUM rpaHatem (switch / case).

Tok u3BpliaBama. /loHolewme onnyke
Hapentom if u if —else;

Hapen0a suwecTpyKkor rpaHarba;
besycnosHo rpanare.

Hapenate unknyca

Ocnoco0baBame 3a
nucame nporpaMa ca
LHKJIHYHOM
CTPYKTYPOM.

HAIHLLIE H TeCTHPA MPOrpaMe y Kojuma ce
KOpHUCTH Hapenba unkiyca for;

HamnuLe U TeCTUPa NporpamMe Y Kojuma ce
KopucTH HapenGa unknyca while u do -
while/repeat:

Hamnuile U TeCTUpa NMporpaMe y Kojuma ce
KopHcTe Hapende LMKITyca i TPaHakba.

CasnaljuBamwe ocHoBHHX UuKnyca. Hapende
3a OpraHu3alMjy UHKIYca ca KOHauHHM
Opojem noHarbama (for);

OpraHmsauuja unknyca ca HeoapeheHnM
Opojem nouasbarsa (while u do
while/repeat):

Hapenbe 3a nckakarme U3 LMKIyCa;
HapenGe 3a npeckakatbe npeocTainx
HapeaOH 10 Kpaja uMKyca.

INpenopyke 3a peaansaunjy Hacrase
Hacrasa ce n3Boan y pauyHapckoMm KabuHeTy.
BexOe peanuzopary y 010Ky o1 2 yaca
HeZleJbHO (Mo cBakoj rpynu). Y yBoaHOM 1ely
JIBOMACA JATH Y4EHHLIMMA TEOPH|CKY OCHOBY
HEOTIXO/HY 3a pa3ymMeBarbe H u3Boletse Bexkbe,
4 3aTHM Ha KOHKPETHHM MpHMEpHMa BEKOY
M3BECTH Ha pauyHapy. [ToToMm yueHuk
CaMOCTaJIHO MHILE H TECTHPA NpOTpaMe Ha
pauyHapy (WM HajBHLIE 1BA YYEHUKA 3a
JEIHHM pauyHapoMm).

TpunuKoM peanusaLuje OBHX HCXONa BPIIO je
GUTHO 13 YYEeHHLM OBIaNajy MOCTYMKOM
pewapaba npodiema nomohy ajnropurma.
YcBaja ce npaBHio - [HCAlba ATTOPHTMA 3a
cBaku npobaeM Koju he ce pelaBaTi y aabeM
pany.

AKLIEHAT je MPBEHCTBEHO HA MPAKTHYHO]
MpUMEHH (MUcare NporpamMa), a He Ha TeOpHju
M CHHTAKCH MPOTPaMCKOr je3HKa.
[MotpeGHo je mucatu nporpame koju he
peanuszoBaTH NpodieMe H3 rpyne npeaMera
NPHPOIHNX HAYKA U eJIEKTPOTEXHUKE
Hapen®e unknyca peanu3oBaTi Kpos npumepe
KOjM peluapajy Heke KOHKpPETHe npodieme 13
€JIEKTPOTEXHHKE HIIM HEKO LpTame (3Be3/uLa,
Opojesa no expaHy).

Kpo3 3anarke ca HU30BMMa yBewxOaBaTh U
HapenGe rpaHama n Hapenbe LMKIyca.
OGpanuT MEXaHN3ME 3a pa3dHjarbe CIOKEHUX
npoGiema Ha jelHOCTABHHje noTnpodieme.
TMocebHy namy NOCBETHTH MPEHOCY
napaMeTapa.

Hucuerupatn Ha kopuwherwy oubnuorexa

thyHkuHja.




o CagrnanaBame

HaMHILe ¥ TeCTHpa NporpamMe y KojuMa ce

Hwu3 kao cTpyKTynpaH THTI MoJaTKa;

.

z OCHOBHHX TE€XHHKA Y thopmupa U UCTIHCYje HU3; e JleduHucamwe Hu3a;
43 pajsy ca HU30BHMa. HAIHLLE H TECTHPA Nporpame y Kojuma ce e HMunmujanusaumnja Huza;
g oapelyje MaKCHMAIHH H MHHUMAJTHH o TlpucTynarme eleMeHTHMa HU3a;
22 CJICMEHT HHU3a; e [IperpaxuBarme HU3A;
qé = Hamuie U TecTupa nporpaMe Y KD_iHMa ce . Cop'mpa}be HH3a;
5 COPTHPA W NPETPaxKy]je HU3. e Tpakere MUHHMAIHOT H MAKCHMAJTHOT
E eJleMeHTa Hi3a.
-
- * VcBajabe OCHOBHHMX HaMuiIe ¥ TEeCTHpPa MporpaMe y Kojuma ce e Jledunucamwe pyHkumja. [Tapamerpu u
o 3Haba o KopHcTe (pyHKLMje: no3uBame GyHkLMje H aprymeHTH (pyHKIH]a;
E noTnporpamuma. MpeHoC napaMerapa o BpeaHOCTH; Popmanuu napameTpu. CTBApHH NapaMeTpH;
E S Hamnulle U TECTHpa Nporpame y Kojuma ce Ipenaja napamerapa no speaHocTh. bounu
: g kopHcTe pyHkumje: 60uHM edexT u edekTH PyHKLUH]a:
23 rinodaiHu uaeHTHpUKATOpH; ) o HenpoMeH/bHBH U HENMOCTOjaHH HOPMATTHU
== HaMHIe ¥ TECTHPa NporpaMe y KojuMa ce apryMeHTH;
% KOpHCTE pekyp3uBHe QyHKLMje. nobanuu uHaeHTH()UKATOPH;
é" Pekyp3ushe (pyHkumje.

* Casnajasathe HaMHLIe ¥ TECTHPA NPOrpaMe Yy Kojuma ce Jeduuniunja BHIIEAMMEHIHOHAIHOT HU3a;
- OCHOBHHX TE€XHHKa Y KOpHCTE BHILEIHMEH3HOHATHH HU30BN: Munuujainsaumja BuienMeH3n0HaIHOT
& ;:" pany ca MPHCTYI elleMeHTY HHU3a M MPoNacH Kpo3 HU3a;
§ = BHIIIEIHMEH3HOHAITH MaTpHLLy. e [IpucTyname eleMeHTHMa
g9 MM HH30BHMA. BHIIEAMMEH3HOHATHOT HU3a;
E E e [lponacuu Kpo3 MaTpHily.
= =
-]

CTpHHIOBH

* YcBajabe OCHOBHHX
3HAKBA O
CTPHHTOBHMa.

HaMUILEe ¥ TECTHPA NporpaMe y Kojuma ce
KOpHCTe CTPHHTOBH: TIPUCTYT eNleMeHTHMa
CTplr‘IHI'af,

HaMHILEe ¥ TECTHPa NPorpamMe y Kojuma ce
KOpHCTE CTPHHTOBH: OCHOBHE (DYHKLMje 3a
paj ca CTPUHIOBUMA.

Hedunuumja cTpuHra;

Hunuujanusaumja cTpHHTa;

[pucTyn enemMeHTHMa CTPUHTa noMofy
MHIeKca;

OcHoBHe (pyHKLH]e 3a paj ca CTPHHIOBUMA.

Buiwenumensnonante Hu3ose o0paanTn Ha
NpHMEPHMA 3 KHBOTA.

[Tpunukom odpane crpuHroea hopmuparu
{yHKUHje 3a paa ca CTPHHTOBHMA, Koje ce
YecTO KOpHCTE, Kao 1 (PyHKLMje 3a
oarosapajyhe NcmuCHBambe CTPUHTA HA €KPaHY.

Ouem-uBame
BpenHoBame 0OCTBAPEHOCTH MUCX0[1a BPIIHTH
KpO3:
e npaliee 0CcTBAPEHOCTH HCXOa
® TECTOBE 3Hatha
® TECTOBE MPAKTHYHHX BELITHHA
(Kpo3 peanu3alnjy KOHKPETHUX 3a1aTaKa)




YerepTh paspen

Hasus npeamera:

OcHoge nporpaMuparsa

oMbk hoHA yacosa: 62 uyaca
HCXOAM OBABE3HH U NIPENMOPYYEHH
TEMA LHIWJLEBH [1o 3aBpiueTKy Teme 5;«1;!-11{!( he Gurn y ctamy CAJIP)KAJH 11O TEMAMA HAUYHH OCTBAPHBAIA ITPOI'PAMA
e CaplianaBame ® HamHilIE U TECTHPA MPOTPaMe Y KOjHMa ce e JleduHuimja noka3sMBauKHX Ha movueTKy Teme yu4eHHKE YMO3IHATH ca LHbeBUMA
OCHOBHHX TEXHHKA y KOpHCTE NMoKa3uBauu (peHoc napamerapa NMPOMEHJBHBHX; H HCXO0IMMa HacTaBe / yuema, MaHoM paja u
pany ca no pedepenLn); [Mpueryn nogaumuma nomohy nokasusaya; HAYMHUMA OLCHHBaAA.
MoKa3uBauHUMa. ® HamMile U TECTHPA Nporpame y KojHma ce [MokazuBa4u ¥ HH3OBH;
NPUCTYTA eleMeHTHMa Hu3a nomohy [MokasuBauu W hyHKIHje (NOKa3MBAUH KAO O6anun HacTaBe

= nokazupaua; aprymeHTH pyHKumja, pyHKuHje koje [Mpenmer ce peanu3yje kpo3 crenehe obnuke

E ® HamWiIe W TECTHpa MporpaMe y Kojuma cy Bpahajy nokaznpade, noka3uBavu Ha HacTage:

S MOKAa3MBAUM APTYMEHTH PyHKLHja; dyHkuuje). ¢ Bewxbe 62 yaca

g ® HamWiIe W TECTHUPA MpoTpamMe y Kojuma

= ¢yuxuuje Bpahajy nokasnsaue; Hopena ojesberba ua rpyne

® HANWIIE U TECTHPA NPOTPAME Y KOjHMA Ce
KOpHCTE MoKasuBauu Ha (yHKLUmje.

IMporpam ce peanusyje y rpynu a0 10 yuenmnka.

MecTo peannsaunje HacTaBe
BexOe ce peanu3syjy y kabMHeTy 3a HHHOPMATHKY.

OkBHpHH 0pOj YACOBA MO TEMaMa

VYno3zuagame ca
MO/IYJIapHUM
nporpaMHpameM

e OcnocoO/bapame
YUEHMKA 32 NUcatbe
MOy JIapHHX
nporpama.

® HaMHile U TECTUPA MOILYJIE Ca KOPHCHHM
¢GyHkumjama,

* MoaynapHo nporpaMupae.

e [loka3ueaumn
e VYrno3HaBame ca MOMYIAPHHUM MPOrpaMHUparem

.................................................................. 6
¢ CJ0rOBH (CTPYKTYPE) ovvrerricmsienimnsscriannans 8
& JIATOTERE «iiuivimnmsnisiamiammmniiniaa 14
* Vro3HaBsatbe ca 00jeKTHO

OPHjEHTHCAHHUM MPOTPAMHPALEM .......... 26




¢ VcBajarbe OCHOBHHX HAMMILe ¥ TECTHPA MPOrpame Y Kojuma ce o Jledunuumja cnora;
3HaA 0 CIIOTOBUMA. KOPHCTE CIIOrOBH M HH30BH CIIOT0Ba: o CIiorosH u GyHKIM]e;

= ynotpeba (yHKumja; e [loka3uBauM U CIOFOBH;

2 Hanuile 1 TeCTHPA MporpaMe y Kojuma ce e Habpajawa. YHuje. [Tosma 6utosa.

5 KOPMCTE CIOFOBM U HU30BH CJIOTOBA:

z ynorpeba nokasupaua;

5 Haruile W TECTUPA MPOrpame Y Kojuma ce

= KOPHCTE CJIOTOBY U HH30BH CJIOrOBA:

& ynorpeba Moaya.

[

=]

=

&}

® VCBajarme 0CHOBHUX HANMILE W TECTHPA NIPOTrPaMe Y KOjuMma ce o OTBapame W 3aTBapalbe 1aToTeKa;
3Halha 0 JaToTeKama, KOPHCTE TEKCTYAHE IaTOTEKeE; e Paj ca TekcTyanHHM AaToTeKama;

HAMHIIE | TECTHPA MPOrpaMe Y Kojuma ce |  Paj ca GuHapHKM JaToTekama;
KOpHCTE OHHAPHE AaTOTEKE; o [lo3uuMOHUpae YHYTap naTtoTeke
HaMuIle i TECTHPA Mporpame y Kojuma ce (avpexTan npucTy).

g KOPHCTH JHUPEKTaH NMPUCTYI AaTOTELH.

=

=]

P

o

=

Ipenopvyke 3a peaiu3aunjy Hacrase

TMokaszuBaun

IMokaszusaue oOpanuTu Kao Bpao edukacaH
MexaHM3aM 3a: o0paiy HH30BA, THHAMHUYKO
(hopmupaise ofjekaTa y MEMOPHjH H IHXOBY
obpamy.

Ynosuasatbe ca MOAYJIAPHHM NMPOrpaMuparmem
AKLEHAT MOCTaBUTH Ha e()HKACHOCT Koja ce
nocrike ynorpebom Moiyna.

Crnoroeu (cTpyKType)

Cnorose 00paanT kao nodap anar 3a
NpeICcTaBbatbe aNcTPaKTHHX 00jeKaTa Kao WTo cy
KOMTUIEKCHH OpOjeBH, FEOMETPH]CKH JIMKOBH H
cnnuHo. Kpos 3anarke ca ciorosuMa yee:x0aBaTH 1
TeXHHKe paja ca QyHKuijaMa, nokasuBayHMa u
MOy IHMa.

Hatoreke
Jlaroteke 00pafiUTH HA MPUMEPHMA W3 KHBOTA.

Yno3uaBame ca 0GjeKTHO OPHjEeHTHCAHHM
NpOrpamMHpamem

AKLIeHAT je Ha OCHOBHUM KOHLENTHMA 08jeKTHO
OpjeHTHCAHOT nporpaMupaisa. [pumepu Mopajy
ouTH jacHu 1 wTo kpahy Kako OM yueHHK Morao aa
X LITO NAKIIe CaBaaja.




e Casnanasambe
OCHOBHMHX TeXHHKa
00jeKTHO
OpjEHTHCAHHOT
nporpaMupasa.

YnozuaBame ca 00jeKTHO

OpPHjEeHTHCAHHM NPOrpPaMHpPAHEM

HamuiIe U TECTHPA MporpaMe y Kojuma ce
JAEMOHCTpHpa NpHMEHa Kiace;

HaMKLIe U TECTHPA NPorpame y Kojuma ce
OmnepaTopH Mpeknanajy;

Hamnuile U TECTHPA NporpaMe ¥ KojuMa ce
KOpUCTH HacneluBame;

Hanuie U TECTHPA NPorpaMe y Kojuma ce
KOPHCTH NoJuMopdu3am;

HanMLIe U TECTHPa Nporpame y Kojuma ce
KOPHCTE ancTpakTHN THMOBH MojaTaka;
HAMNLIE U TECTHPA Nporpame y Kojuma ce
KOPUCTH PYKOBabE H3Y3eUHMa.

Ipernen 0CHOBHMX KOHLENaTa 00jeKTHO
OpHjeHTHCAHOT MPOrpaMUpatsa;

Knace: nemnuumja, GpyHkumje unanosa
KJaca;

KoHCTpyKTOPH 1 AeCTPYKTOPH;
Tpeknaname onepatopa: OnepaTopcke
dynxuuje, vexn noceGHu onepatopu,
OCHOBHH YJIA3HO — W3J1a3HH TOKOBM;
Hacneljusame: nedunucare n3BeaeHux
KJ1aca, BHPTYEIIHE METO/IE, BHIIECTPYKO
Hacneljupame, noauMopQu3am;
Fenepuuke dyHKUMje U Knace:
aetuHHcate wabloHa, reHepucame
byHxumja, reHeprcame Kiaca;

OOpana nsyseTaka: pyKoBame H3y3eLnma,
NpHjaBLHBAILE H3Y3eTaKa, NpHXBATAbE
H3y3eraka.

OuemuBaibLe
BpenHopatse OCTBAPEHOCTH MCXOMA BPLUMTH KPO3:
¢ npaliele OCTBAPEHOCTH HCX0aa
® TECTOBC 3HaWba
® TECTOBE IMPAKTHYHHX BEIUTHHA
(Kpo3 peanu3alnjy KOHKPETHHX 3a1aTaKa)

KOPEJIALUHUJA CA APYTUM NNPEAMETHMA / MOAYJIHMA
e Maremarnka, PauyHapcTBo M MH(popMaTHka, OCHOBE nporpaMupaa - 3. paspen




Hasus npeamera:
loanuwmby poHI:

Paspen:

LinmeBu npeaMeTa:

Tpehn

BEB JIU3AJH
68 yacosa

- Pa3eujarbe KpeaTHBHOCTH KOJ y4EHHKE,
- VcBajame 0CHOBA 3a YUerbe CePBePCKHX H KIHJeHTCKNX je3HKa W TEXHOJIOTHja Koje noapasymesajy ummiemenTtaunjy y HTML (PHP, ASP, JavaScript).

- OcnocobmaBame YUE€HHKA 38 KpCaTUBHO H q)yH[\'LLHOHaJlHO [UIaHHpame W nipany web CTpaHHLA;

UCXO0aU
TEMA LU/ BEBH ITo 3aBewieTKy Teme yueHuk he omrn y ﬂPEHOPY‘l-]Ii‘IEl[\l;llfI&;I\IPH{AJH 1LY HAYHUH OCTBAPUBAILA MPOTPAMA
cTamby Ja:
* VYno3HaBamwe ca neduunme nojam Murtepuera u www e Hurepuer 1t WWW cepauc; Ha nouetky Teme yueHHKe yro3HaTH ca
OCHOBHHM TIOjMOBHMa HHTEPHET CePBHCa; o [lojam Bed nusajua, web development-a u | UH/BEBHMA H HCXOMMA HACTaBE — yuetha,
Be3aHuM 3a web . _ﬂecbu}[]ﬂue r[[}jaM Beh c,aj'ra; UX0BA BE34; [UIAHOM paja i HAYHHHMA OLICH:HBabA.
AW3ajH U u3pany web pasyme pasnuky uaMelly CTaTHIKHX | * [lojam web cajta n Bed cTpanuue;
CTpaHHuA AMHAMHYKHX CajTOBA; o CTaTvdkH ¥ IMHAMHUYKH Bel CajTOBH; OGauun nacrase:
HABOIHN MPHMEpPE AMHAMHYKHX web ¢ Tlojam web ceprepa; [Tpenver ce peanusyje kpos cnesehe obnuke
cajrosa; * [lojam hosting-a 1 perucTpaumje 1oMeHa; HACTABE.
.E, pasyme (pyHKumjy web ceppepa. * Hurepner anpeca cajra (URL). BexOe: 68 yacora
E bpoj yacoBa no Temama:
b * Vaon
" e HTML
-
5 B UTEE om0 S G SRS 550
S:n e HHTepHeT npe3eHTauuje

IMonena oe/berwa HA TpyNe:
Onesberbe ce nenu Ha rpyne a0 10 ydeHuka

MPUIHKOM peali3aliije BexwOH.

Mecto peannsauije nacrase:
BewmxOe ce peanu3yjy y kabuHety 3a

uH(opMaTHKY.




e OcnocobbaBate
YUEHHKA 32 H3pamy

* (opmarHpa TeKkcT (MpoMeHa BeTHYHHY
croBa, THN clnoBa, 60jy cnoBa);

[lITa je HTML n uemy ciykH;
OcHosHu enemenTH HTML jesuka, tag-oBu

wel cTpaHuia e qnozeiwasa 00jy M CIMKY 103a1He; n arpudyTH tag-oBa;
xopuctehu Koz e Kpeunpa Tabene; e Hspana web cTpaHuia y TeKcTyanHOM

b4 HTML-a. ® Kpeupa JIMcTe; EAUTOPY;

= e yOallyje clMke U XMNEPINHKOBE ¥ BeO e Crpykrypa HTML crpanuue;

& CTpaHMLLE; e dopmatHpare TeKCTa;

E e Kpenpa obpaclie Ha BeO CTpaHHLH. ¢ Boje 1 nosanuxe;

= * YHOC ciivKa W aHUMallHje;

f * VYMeratbe NHHKOBA;

a e Kpenpame nucte u MmaHunynaumje ca

5 JiicTama;

© e Kpeupamwe Tabene u MaHumyaumje ca
JcTama;
dopme n eneMeHTH (opMe;
Hanpenne moryhnoeru u passoj HTML
anara.

* Ocnocobibaarme o edukacHo kopueth CSS konose 3a e [lltaje CSS;

= Y4EHHKA 3a npunaroherwe H3raeaa eeMeHatTa Ha web * VYmerame Style Sheet-ay HTML;

s npunarohasatse CTPaHULH; e Cenekropu id u class;

% usriena web ® BpPIUH MOJCINABALE KAKO TEKCTYATHHX, e Crunuzosarbe nozaauue u 0oje.

ot CTpaHMLe YMeTareM TAKO H MYJITHMEILHjAIHHX eJleMeHara Ha Crunusosame (PoHTa;

e CSS kona y HTML CTPaHULHK; e CTHIH30BaH:E TEKCTA U JINHKOBA;

g Kox. ® MOJELIaBa NON0Kaj U Npeknanatbe layer-a. | o Crumuzosamse Gopnepa, MapruHa, naauHra;

s e Crunusopame Tabena,

S o CTUNH30BabE JTUCTH,

% e [lozuumnonupatse layer-a;

8 e CTunuszoBame cauka U GoTo ranepuja.

[Ipenopyke 3a peaju3aunjy HacTaBe:
3a ynoc HTML koJa KOPHUCTHTH TEKCTYalHH
e/IHTOop.

BexOe (panHe 3a1aTke) 3a yueHuke Tpeda
OCMMCIIMTH TaKo 11a oHe Oy1y Hamorpagwa Ha
caapxkaje moayna Codreep 3a uspany,
NOCTaB/bake U 0pKaBabe HHTEPHET
npe3eHTaLMja KOjH ce peaausyje y MpeaMeTy
ATUTMKATHBHH MPOrpamMH.

OuewHBame:
BPCII.HOBHH;C DCTBapC]—IOCTH HUCX01a BpLLIHTH

Kpo3:

e npaliesme OCTBAPEHOCTH MCX0aa

® TECTOBE 3HaHha

® TECTOBE MPAKTHYHHUX BELUTHHA
(panau 3anaum)




¢ Ocrnocob/baBatbe
YHEHHKa 3a pal ca
nporpaMuma 3a
BU3YEMHO
NPOjeKTOBAE U
ypeljupame HHTEpHET
npeseHTauuja

Bu3syenHa u3paaa HHTepHET Npe3eHTaLHje

KOPHCTH pa3iuuTe BPCTE canpikaja y
Kpeupary HHTEPHET NpeseHTaluja;
nponalje Hajbobe pPellICHE 3a CTPYKTYPY
Bed npeseHTalLje Y 3aBUCHOCTH O]
norpede;

ycroctaBba Bese H3mely HHTEPHUX H
eKCTEPHHUX CTPAHMLA UHTEPHET
npe3eHTaluja;

NPOBEPH MPHKa3 Npe3eHTaLje ¥
pasnnuuTum Beb nperneaaunma;
MOCTABH NPE3CHTALH]Y Ha CepBep;
aKypHpa caipikaj npe3eHTaluje.

Vro3Hapame ca pajiHiM OKpYKEHeM;
Kpeupame nokanHor Bed cajra u ged
CTpaHe;

YmeTtawe 1 popMaTHpatbe TEKCTA;
[TocTaBmbatbe M MoJeNIaBatbe CIHKA H
aHMMaLHja Ha CTPaHHLIN;
Mmnnementaunja CSS-a;

Pan ca taGenama;

VMeTame U oAellaBame XUnepsesa;
M3pana uHepakTHBHUX cTpaHa (Hckauyhu
menu, rollover edexar);
MaHunynau1ja OKBUpHMa;
Kpeupame ymita (hpopmu);
Kopuuihewe wadnona (templates);
Pan ca Gubnuorexom;

[TocTaBbarbe cajTa Ha cepBep;
Ouxnpixasame cajra.

KOPEJJALIMJA CA IPYTUM NPEAMETHMA
e Pauynapcto n uHopmartika, PauyHapeka rpaduka n MuntTHMenuja, AnJMKaTHBHN NporpaMu




Hazus npeamera: EJEKTPOAKYCTHKA
Tomuwsyn GoHa acosa: 62 yaca
Paspen: YETBPTH

LlnbeBn npeamera:

— CrHuamke HeONXOJHMX 3HAKA W3 00JIaCTH ENEeKTPOaKYCTHKE!

— CrHuambe HeONXOIHHX 3Haha M3 03BYUYaBatba MpocTopa, 3alTHTe 0 OyKe W penpoayKuHje 3ByKa.

LM/BEBH LS Ae L HAUHMH
TEMA NPEJAMETA Ilo 3aBpiuierky Monyna;:‘lennx he 6utn y cramy NMPENOPYYEHH CAAPKAJHU OCTBAPUBAH-A IPOTPAMA
e Cruuame ® 00jacHH OCHOBHE KapaKTEPHUCTHUKE 3BYKa: ® OCHOBE aKyCTHKE; Ha nouetky y4eHHKe YNO3HATH ca UHIbeBUMA
2 HEOTIXOHHMX 3Hata U3 | e ofjacHH MPUHLMN NPOCTHPaHha 3BYUHOT e l3gopu 3ByKa (TaukacTu, AUNON); M HCXO/IMMa HACcTaBe / yderba, IJIaHoM paja u
E oOnacrtu Tajaca; e [KapakTepHcTHKE 3BYyKa; HauMHHUMA OLCHHBaKLA.
% ENIEKTPOAKYCTHKE ® o(jacHH KapaKkTepHCTHYHE MOjaBe NMpH e [Ipoctupare 3By4HOr Tajaca;
g MpocTHpamwy 3BYHHOT Tajaca, . Kapa]{TepMcn[Hqu nojaBe npH w ;
E ® o0jacHH mojam YyjHOT oncera, rpaHHLe MpocTHpamy 3BYHHOT Tanaca (pednexcuja, Hactasa e peanmsyje kpos:
5 4yjHOCTH H rpaHuLe Dosa; augppakumja, pedpakinja, ancopnumja, ...); | ® TEOPHICKY HacTasy 62 waca
E ® o0jacHu aHanoruje usmel)y akycTyHuKux u o ENeKTpoakycTHUKO-MeXaHHUKe aHaloTHje; .
8 CACKTPUHHHX BENHIHHA, EnexTpoakycTHuKH npeTBapaum: Epo{ SAcoRa 10 Temama
£ e 0GjaCHH MPHHLMI Paza PasTHIHTHX THIOBA MUKPO(OHH, 3BYSHHLIA 1 CTY LIATHALE., ¢ (OCHOBE EIEKTPOAKYCTHKE ..cvrverreersssnnres 34
(=] MukpodoHa; ® PenpoayKIHa 3BYKA ccoerverereenensrnsssrannes 28
e 00jacHH MPHHLKI Paaa pa3nHINTHX THIOBA .
caylantua / 3By4HHKa. Mecro peannsaunje nacrase
e Teopujcka HacTaBa ce peajinsyje y
e CrHuame e o0jacHH yTHL@] MPOCTOPA Ha PENPOAYKLH]Y ® AKyCTHKa NMpocTopHja; YUHOHHLN / KaGHHETY.
HEONXOAHHX 3Haba U3 3BYKa; e Pezonatopu, ancopSepyt U GUATPU; .
i penpoayKLuuje 3ByKa e objacHH nojam peBepbepaumje; e (O3Byuapare. 3BYUHHUKE KYTH]e: Hpenopyke 3a peannsaunjy uacrase
2 * o0jacHH yJOTy aKyCTHYKHX pe30HaTopa, * 3awrtuta on Oyke: y . A
‘ Gepa u duntpa; o TexHHKE CHAMARA H PEMDOLYKIIHIE 3BYKA. KOJIUKO je Moyrhie y ToKy u3Boljera HacTaBe
% e L PETPORYETI S 8 [IeMOHCTPHpATH NpoLec AUruTanHe odpase
= e 00jacHH nocTynaxk OSB}“-[HB.HH:B ¥ 3aTBOPEHOM Syt CHAARE N POTHORT e,
= 1 Ha OTBOPEHOM NPOCTOPY;
g e oGjacHH CTPYKTYPY 3BYUHE KyTH]e;
= * o0jacHu mojam Oyke W HAUMHE 3AIUTHTE O
A Oyke;
e 00jacHH CTPYKTYpY ayalo cHCTeMa 3a
CHHMAaH€ M PENPOAYKLH]Y 3BYKA.

KOPEJALHWJA CA JPYTUM NPEIAMETHMA/ MOIYJTUMA

o [lpuctynHe mpexe K ypehaju - 3. paspen




PROGRAM MATURSKOG ISPITA ZA OBRAZOVNI PROFIL
ELEKTROTEHNICAR TELEKOMUNIKACIJA

CILj MATURSKOG ISPITA

Maturskim ispitom proverava se da li je ucenik, po uspeSno zawsenom obrazovanju za obrazowni profil
elektrotehniCar telekomunikacija, stekao znanja, weStine i stavove, odnosno stru¢ne kompetencije
propisane Standardom kvalifikacije — elektrotehniCar telekomunikacija (,Sluzbeni glasnik RS — Prosvetni
glasnik”, broj 10/14).

STRUKTURA MATURSKOG ISPITA

Maturski ispit za ucenike koji su se Skolovali po Nastawom planu i programu za obrazowni profil
elektrotehnicar telekomunikacija, sastoji se iz tri dela:

— ispit iz maternjeg jezika1 i knjizewnosti;

— ispit za proveru stru¢no-teorijskih znanja;

— maturski prakti¢ni rad.

PREDUSLOVI ZA POLAGANjE MATURSKOG ISPITA

UCenik polaze maturski ispit u skladu sa zakonom. Maturski ispit moZe da polaze u€enik koji je
uspeSno zawsio Cetiri razreda srednje Skole po nastawviom planu i programu za obrazowni profil
elektrotehniar telekomunikacija.

Zavod za unapredivanje obrazovanja i vaspitanja — Centar za stru€no obrazovanje i obrazovanje odraslih
(u daljem tekstu: Centar) priprema Priruénik o polaganju maturskog ispita za obrazowni profil
elektrotehni¢ar telekomunikacija (u daljem tekstu: Priru¢nik) kojim se utwduju:

— posebni preduslovi za polaganje i sprovodenje maturskog ispita;

— zbirka teorijskih zadataka za maturski ispit;

— lista radnih zadataka, standardizovani radni zadaci i obrazac za ocenjivanje;

— nadini organizacije i realizacije svih delova u okviru maturskog ispita.

Zbirku teorijskin zadataka za maturski ispit i prakticne radne zadatke pripremaju nastawnici stru¢nih
predmeta iz Skola u kojima se ostvaruje obrazovanje za obrazowni profil elektrotehni¢ar telekomunikacija,
u saradnji sa Centrom.

Centar priprema Priruénik i objavjuje ga na zvani¢noj intermet stranici Zawoda za unapredivanje
obrazovanja i vaspitanja.

1 Pod maternjim jezikom podrazumeva se srpski jezik, odnosno jezik nacionalne manjine na kome se
ucenik Skolovao.

ORGANIZACIJA MATURSKOG ISPITA

Maturski ispit sprovodi se u Skoli i prostorima gde se nalaze radna mesta i uslovi za realizaciju
maturskog prakti€nog rada. Maturski ispit se organizuje u $kolama u tri ispitha roka koja se realizuju u
junu, avgustu i januaru.

Za svakog ucenika direktor Skole odreduje mentore. Mentori su nastawnici struénih predmeta koji su
obucavali u€enika u toku Skolovanja. Oni pomazu uceniku u pripremama za polaganje ispita za proveru
stru¢no-teorijskih znanja i maturskog prakti¢nog rada.

U okviru perioda planiranog nastawnim planom i programom za pripremu i polaganje maturskog ispita,
Skola organizuje konsultacije i dodatnu pripremu uCenika za polaganje ispita, obezbedujuci uslove u
pogledu prostora, opreme i wvemenskog rasporeda.

Maturski ispit za u€enika moze da traje najviSe Cetiri dana. U istom danu ucenik moze da polaze
samo jedan deo maturskog ispita.

Za svaki deo maturskog ispita direktor Skole imenuje stru¢nu ispitnu komisiju, koju €ine tri ¢lana, kao i
njihove zamene. Svaki deo maturskog ispita se ocenjuje i na osnow tih ocena utwduje se opsti uspeh na
maturskom ispitu.

ISPIT IZ MATERNEG JEZIKA | KNjIZEVNOSTI

Cilj ispita je provera jeziCke pismenosti, poznavanja knjizevnosti kao i opste kulture. Ispit iz maternjeg
jezika i knjizewosti polaze se pismeno.

Na ispitu u€enik obraduje jednu od Cetiri ponudene teme.

Teme utwduje Ispitni odbor Skole, na predlog stru¢nog veca nastawnika matemjeg jezika i knjizevnosti.

Ispit iz maternjeg jezika i knjiZewnosti traje tri sata.

Ocenu pisanog rada utwduje ispitna komisija za maternji jezik i knjizewost koju €ine tri nastawnika
maternjeg jezika i knjizevnosti.

Svaki pisani sastav pregledaju sva tri ¢lana komisije i izvode jedinstvenu ocenu na osnow pojedinacnih
ocena svakog Clana.

ISPIT ZA PROVERU STRUCNO-TEORIJSKIH ZNANjA

Cilj owog dela maturskog ispita je provera stru¢no-teorijskih znanja neophodnih za obavjanje poslova i



zadataka za Cije se izwSenje uCenik osposobljava tokom Skolovanja. Na ispitu se proveravaju znanja koja
se stiCu iz predmeta:

— Elektronika

— Tehnika digitalnog prenosa

— Pristupne mreZe i uredaji

— Sistemi prenosa

— Bezi€¢ne komunikacije

Ispit se polaze pismeno, reSavanjem testa za proveru struCno-teorijskih znanja, koji sadrzi do 50
zadataka, a wednuje se sa ukupno 100 bodova. Bodovi se prevode u uspeh.

Skala uspesSnosti je petostepena.

Ukupan broj bodova ostvaren na testu USPEH
do 50 nedovoljan (1)
50,5-63 dovoljan (2)
63,5-75 dobar (3)
75,5-87 vrlo dobar (4)
87,5-100 odlican (5)

Test i klju¢ za ocenjivanje testa priprema Centar, na osnow zbirke teorijskih zadataka za maturski
ispit i dostavja ga Skolama.

Test sadrzi poznate zadatke objavjene u zbirci (75 bodova) i delimi¢no izmenjene zadatke iz zbirke
(25 bodova).

Test koji uCenici reSavaju sadrzi zadatke kojima se ispituje dostignutost ishoda u€enja propisanih
nastamim planom i programom za obrazowni profil elektrotehni¢ar telekomunikacija. Testovi su
koncipirani tako da obuhvataju sve nivoe znanja i sve sadrzaje koji su procenjeni kao temeljni i od
sustinskog znacaja za obavjanje poslova i zadataka u okviru zanimanja, kao i za nastavak Skolovanja u
mati¢noj oblasti.

Komisiju za pregled testova Cine tri nastawnika stru¢nih predmeta.

MATURSKI PRAKTICNI RAD

Cilj maturskog prakti¢nog rada je provera stru¢nih kompetencija propisanih Standardom kvalifikacije za
obrazowni profil elektrotehniar telekomunikacija.

Na maturskom prakticnom radu ucenik izw3ava jedan slozeni radni zadatak kojim se proveravaju
propisane kompetencije.

Za proveru propisanih kompetencija utwduje se lista standardizovanih radnih zadataka. Lista
standardizovanih radnih zadataka, kriterijumi i obrazac za ocenjivanje sastawni su deo Priru¢nika.

Od standardizovanih radnih zadataka navedenih u Priru€niku sacinjava se odgovarajuci broj radnih
zadataka za maturski prakti¢ni rad. Standardizovani radni zadaci, kriterijumi i obrazac za ocenjivanje,
sastawni su deo Priru¢nika.

Na osnow radnih zadataka iz Priru¢nika, Skola formira Skolsku listu u svakom ispitnom roku. Broj
radnih zadataka u Skolskoj listi mora biti najmanje za 10% veci od broja u€enika u odeljenju koji polazu
maturski prakti¢an rad. UCenik izvMaci radni zadatak na dan polaganja maturskog prakti¢nog rada.

Radni zadatak moZe da se oceni sa najviSe 100 bodova.

Ocenu o steCenim propisanim kompetencijama daje troClana ispitna komisija. Komisiju €ine dva
nastawnika struCnih predmeta, od kojih je jedan predsednik komisije, i predstawik poslodavaca, stru¢njak
u datoj oblasti rada.

Saglasnost na Clanstvo predstawnika poslodavaca u komisiji, na predlog Skola, daje Unija poslodavaca
Srbije, odnosno Privedna komora Srbije u saradnji sa Centrom. Bazu podataka o ¢lanovima ispitnih
komisija — predstavnicima poslodavaca vodi Centar.

Svaki ¢lan ispitne komisije u svom obrascu za ocenjivanje radnog zadatka utwduje ukupan broj bodova
koje uCenik ostvaruje izwSenjem zadatka. Na osnow pojedinathog bodovanja svih €lanova komisije,
utwduje se prosecan broj bodova za zadatak.

Ako je prosecni broj bodova na radnom zadatku, koji je kandidat ostvario njegovim izwSenjem, maniji
od 50, smatra se da kandidat nije pokazao kompetentnost. U ovom slu¢aju ocena uspeha na maturskom
prakticnom radu je nedowoljan (1).

Kada kandidat ostvari prose¢nih 50 i viSe bodova na zadatku, smatra se da je pokazao kompetentnost.

Bodovi se prevode u uspeh prema sledecoj skali:




UKUPAN BROJ BODOVA USPEH
50-63 dovoljan (2)
64-77 dobar (3)
78-90 vrlo dobar (4)
91-100 odli¢an (5)

USPEH NA MATURSKOM ISPITU

Nakon realizacije pojedinacnih delova maturskog ispita komisija utwduje i evidentira uspeh uéenika.

Na osnow rezultata svih pojedinacnih delova Ispitni odbor utwduje opsti uspeh u¢enika na maturskom
ispitu.

Opsti uspeh na maturskom ispitu iskazuje se jednom ocenom kao aritmeti¢ka srednja wednost ocena
dobijenih na pojedinanim delovima maturskog ispita u skladu sa Zakonom.

UCenik je polozio maturski ispit ako je iz svih pojedinacnih delova maturskog ispita dobio pozitivnu
ocenu.

UcCenik koji je na jednom ili dva pojedina&na dela maturskog ispita dobio nedowoljnu ocenu, upucuje se
na polaganje popravnog ili popravnih ispita.

DIPLOMA | UVERENJE

UCenik koji je poloZio maturski ispit, stiCe pravo na izdavanje Diplome o steCcenom srednjem
obrazovanju za odgovarajuci obrazowni profil.

Uz diplomu ucenik dobija i Uverenje o poloZenim ispitima u okviru savladanog programa za obrazovni
profil.





